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COJIEP)KAHME

HPEANUCJIOBHE

B HacTosmmii cCOOpHUK BOIUIN JOKJIAIbl FOOWICHHON KOH-
tdhepernmn TAC-2014, nocBsmeHHON 45-T€THIO TEOPUU aKTHB-
HBIX CUCTEM U 75-1eTHI0 ee ocHoBaTens — Brnagumupa Hukona-
eBrnya bypkoaa.

[NosBuBmmce B1969 romy, Teopus crajga akTHBHO pPa3BH-
BaThCsl, OTHPA3AHOBAB CBOE S-JIETHE MEPBOM IIKOJIOM, Mpole-
medt B TOwnmucu. JlampIne mKombl MPOXOJWIN IOCTATOYHO pe-
TYJISAPHO, OXBATUB MPAKTHUECKH BCIO reorpaduro COBETCKOrO
Coroza ot banruiickoro mops (Jlursa) no Yepnoro n Kacrmii-
ckoro (I'py3us u Kazaxcran). B 90-x romax B 3TO# Iemouke
oOpasoBajicsi pa3psiB — moutu 10 siet. beutn nepectpoiika, pas-
ZieIt, Tiepeien. .. 0pi10 He 10 HaywyHoro obmenus. Ho 30-netHuit
[00MIIeH TEOPUH ChITpaNl OOJBIIYI0 OPTaHU3ANUOHHYIO POib. B
1999 romy WIKONBI BO3POIUINCH B BHIE MEXIYHAPOIHBIX
HAYYHO-TIPAKTUYECKUX KOH(EpeHLHil.

Bce 15 ner onn TpaaMIMOHHO MPOBOATCS B CEPEAVHE HO-
sops B MHctuTryre  mpoOneM  ympaBieHUS — MMEHH
B.A.Tpamne3nukoBa. ITo Bpemst BEIOpaHO HE CIy4aifHO, IMEHHO
B HOSIOpEe OTMeEuaeT AEHb POXKICHUS OCHOBaTeldb Teopuu Bia-

numup Hukonaesuu bypkos. U
YK€ TpPEeTHH pa3 MpOBOAATCS
o0uneiiHple  KoHpEepeHInn —
nocie 30-metust Owvuio  40-
netve. 45-meTHI0 MOCBAIIEHA
KOH(epeHuus: 3TOro roja —
TAC-2014. Hanmo 3aMeTwTh,
YTO YTOYHSTH BO3pAacT aBTOpa
OCHOBaHUI, HABEpPHOE, HET —
OH IIOYTH TaK € MOJIOJ, KaK U
ero nerume. M tak ke akTu-
BeH. A TAC moiozeer ¢ kax-
IBIM TOZOM, HpuoOpeTas Bce
HOBBIX U HOBBIX CTOPOHHHUKOB.
CHoBa pacmupsieT reorpaduio
— 1 3eMHYIO U Hay4HYIO, 0SB~
JIAIOTCA TPOIIMHKHU, OOPOTHU U
LEJIBIC MPOCIEKTBI B HOBBIX
HaNpaBJICHUSX, BBIPOCIINX U3 ee KopHeH. OTpakeHrne BCEro 3TOro MOXKHO YBUIETh B HACTOALIEM COOPHHUKE,
KOTOPBIH, TyMaeTcsl, IBIAETCS JTy4LINM OJapKOM K 3aMeuaTesIbHOMY IBOMHOMY F0OUIIElO.

OcCHOBHBIC BeXU Pa3BUTHUS TeOpUH aKTUBHBIX CUCTEM BBl MOXETe MOCMOTPETh B Mpe3eHTalnu bypko-
Ba-HoBukaosa (tuieHapHsiii goknan Ha TAC-2014). Y3uate nH(GOpMAIHMIO O JIOASX, BXOSUIAX B OOJBIIYIO
n1a00paTopuIO aKTUBHBIX CUTEM U 1IKOy bypkoBa Bl MoskeTe Ha caiite mtas.ru B pasaene «llepconanum.
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Hpueoéﬂmc;z codepafcameﬂbnaﬂ U KOHYyenmyalbHasl noOCMaHO6KU 06)/’{(1}01/{481/7 uMMmaquHHOﬁ 0eno6oul ue-
pol, npe()HaS’HaquHoﬁ ons qbopmupoeanuﬂ y 05yqaiou;uxc;l HAeBblKO6 Co2Nlaco6arUsl UHmepecos y4acmHuxKkos
COENOK CUSHUSL U NO2CI0OWeHUA.

KaroueBple ciioBa: CHOEIKH CIOUSHUAS H IIOIJIOMICHUA, MMUTAIUOHHAA [OC€JI0Basg HIpa, NpEANOYTCHUA
YYaCTHUKOB CHACJIKU.

BeedeHue

CausaHusl ¥ TOTJIOUICHUS! — 3TO HPOLIECC YKPYIHEHHs OM3Heca 3a CYeT MPUOOPETEHUs MOJHOIO HIIH
KOHTPOJIBHOTO TTaKeTa aKIuil Apyroi kommanuu[4].

B mporieccax crnusiHUN ¥ MOTJIOIICHUN BBIICIAT Ba TUTIA CyOBEKTOB: MEHEIKEepP KOMIIAHUH TTOKYTaTes
1 MEHEKep KOMITaHUM MpoAaBLa. B obuiem ciydae 1eiab MeHemKepa KOMIAHWHU TOKYyTaTelNs — IPHoOpecTu
KOMIIaHHUIO 32 HAUMEHbIIEE KOIUYECTBO ACHEKHBIX cpeacTB. Llens MeHemkepa KOMIaHUU IpoJaBLa — Ipo-
JaTh KOMIIAHHUIO TI0 MaKCHMalbHOW CTOMMOCTH. CTpeMJICHHE YUYACTHUKOB CIETKH K YIOBIECTBOPEHHUIO COO-
CTBEHHBIX WHTEPECOB MPHUBOAUT K KOH(IUKTY, a CYHIECTBYIOIINE METOJUKH OOOCHOBAHUS MPEMHU 32 KOH-
TPOJIb WM CKUIKU 32 OECKOHTPOJIBHOCTD IIPU CAENKAX CIHMSIHUS U MOTJIOIEHHS HE YUUTHIBAIOT JaHHBIN (hak-
TOp. YUeT TaHHOTO YeJIOBeUeCKOro (hakTopa MpH NMPUHATHH YIPABICHUYECKUX pEIICHHH BO3MOXKEH Onaroaa-
psl OpraHM3alMy U MPOBEICHUIO UMHUTAIMOHHBIX JeI0BbIX Urp [2,3]. OnHON 13 pa3HOBUIHOCTEH MMUTAIH-
OHHBIX JIEJOBBIX U SIBIISIIOTCS 00YYarOLIe UIPhl, IPEeIHa3HaYeHHbIE U1 HYOPMHUPOBAaHUS MPOQPECCHOHAIID-
HBIX HAaBBIKOB.

Lenpro oOy4aromeii UMUTAIIMOHHOMN JEJIOBOM UTPhl « MEHEIDKEP MO CIUSHUSAM M ITOTJIOIIECHUSIMY SIBJIS-
eTcsa 00ydeHUE CTyJeHTOB METOAaM COTJIACOBAHUS MHTEPECOB YYACTHUKOB CIEJIOK CIMSHUN U MOTIOICHUH.

B ponu menemxepoB koMnaHui (IOKymaTenss U NPOJABIA) BHICTYNAIOT UIPOKHU (OMBITHBIC SKCIEPTHI,
ACTMPAHTHI WM CTY/ACHTBI CTAPIIMX KypCOB, 00Jaialoniie HeoOX0IMMBIMU KoMIIeTeHIus MK ). [lanee urpo-
Ka, BBICTYIAIOIIETO B pOJIM MEHeIKepa KOMIIaHUM MOKymaTensd, OyJeM Ha3biBaTh MIHBEeCTOpoM, a HrpokKa,
BBICTYIIAIOMIETO B POJIM MEHEKepa KOMIIAaHUH NpojaBia — KoHTpurpokom.

B urpe moryt yyacTBOBaTh OT 2 UTPOKOB U 00y4aeMBbIi CTYACHT WX TPYMIa CTYACHTOB.

VYcnoBus Urpsl CleAyIoUIie: UTPOKaM MPeI0oCTaBIAIOTCS TaHHbIe O KOMIIAHUH, B OTHOIIEHWH KOTOPOI
OyZneT UMUTHPOBATHCA CIENIKa CIMSIHMS WM HOIJIOUICHHUS, yCTAaBHOM CTOMMOCTH OJHOM aKIMM KOMIIAHUH U
o0111eM KOJIMUYeCcTBe aKuii komnanuu. ¥ MHBecTOopa NMEIOTCS JeHEXKHbIE CPEACTBA, ONPEACICHHBIE YCIOBHU-
SIMM UTPBI, Ha TpHoOpeTeHre koMnanuu KoHnTpurpoka. 3ajada UTPOKOB COCTOHUT B TOM, YTOOBI IOTOBOPUTH-
Csl O CAEJIKE CIUSHMSA WIH MOTJIOIEHHS, TO €CTh KOJIMYECTBE M CTOMMOCTH aKLHH, KOTOpble OyayT nmproodpe-
TaThcsa y Komnanuu KoHtpurpoka.

3amada 0OyuaemMoro cTyaeHTa (IpyIIbl CTYJJEHTOB) — OMPOCUTH UTPOKOB Ha MPEJMET UX OTHOIIEHHS K
pHUCKaM CAETKU CIHUSIHUS U MOTJIOMICHNS, JOXOJHOCTH, KOTOPYIO OHH MOTYT IOJIYYUTh B pe3yJIbTaTe CACINKH,
00 UX OIBITE MHBECTUPOBAHUS JCHEXKHBIX CPEACTB M YPOBHE MHBECTHUIIMOHHBIX NpuTsA3aHuid. Ha ocHoBe
NoJTy4eHHOH nH(popManruu o0yyaeMblil CTyAEHT (Tpyla CTyIEeHTOB) AOJDKEH ¢ yueToM pedrekcun | panra
WM B IPENTIONIONKEHUHU O pa3yMHOM TIOBEICHUH UTPOKOB IMIOCTPOUTH MOJIENN TPEIIIOYTEHU 000MX HIPOKOB.
Hanee o0y4aeMblil CTyeHT (TpyIIa CTyIEHTOB), UCIIOIb3ys MOIYYEHHYIO MOAEIb MPEANOYTEHIH UTPOKOB
J0JDKeH mocTpouTh Security Investor Boundary — rpanuiyy 1omyCcTHUMBIX HMHBECTUIIMOHHBIX JeiicTBuid [1] ¢
[IEHHBIMU OyMaramMu ¥ ¢ y9e€TOM KOH(INKTa WHTEPECOB ONPEAETUTh PACYETHOE 3HAYEHNE KOIMYECTBA MPH-
0o0peTaeMbIX aKIMH M UX CTOMMOCTH C YUETOM MPEMHUU 38 KOHTPOJIb WIIA CKUJIKU 32 OECKOHTPOIBHOCTD.

Cxema o0y4aroIeil UMUTalMOHHOM JIeI0BOI UTphI ipeicTaBieHa Hiwke (Puc. 1).
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Mogenb npeanoyTeHni Mogenb npeanoyTeHnin
WHBecTopa KoHTpurpoka

Lilar. 3 PesynbTatbl neperosopos
v i P LWar. 5 Mocrpoexue Security Investor Boundary Urpokos

E

Lar. 6 MporHos cTyaeHTa o caenke
CAMAHUA UAN NOTNIOLEHUA

S

KonnyecTso KynneHHbIX akLmil U uX LeHa

Puc. 1. Cxema obyuaroweti umumayuorHou 0e1080tl uspul

Urpa OyneT cuutarbes yCIeNnHO MPOUIEHHOH, eclTi 00y4JaeMblil CTYACHT (TpyIIa CTYJEeHTOB) CIETIal0T
MIPOTHO3 KOJIMYECTBA MPHOOPETAEMBbIX aKLUI U UX CTOMMOCTHU C YUE€TOM IPEMHHU 32 KOHTPOJIb MIIM CKHIIKH 32
OECKOHTPOJIBHOCTbD, OTJIUYAIONIUICS OT pe3yiibTaTa rneperoBopoB Urpokos He Oonee uem Ha 10%.

B pesynprare ncnonp3oBanus 00ydaroieil IMATAIIHOHHON JETOBON MTPHI CTYACHT MPUOOPETAET KOM-
METEHIMH B 00JIACTH MOJICJIMPOBAHUS MIPEANOUYTEHUH 3aJaHHBIX CYyObEKTOB IPUMEHHUTENIBHO K 3a1aue 00oc-
HOBaHHWA MPEMUH 3a KOHTPOJIb U CKUAKHA 3a 6CCKOHTpOJ'II)HOCTI) B CACJIKAX CIUSHUA U ITOTJIOIIICHUA.

3aknro4yeHue

OOyuaromas UMHTAILIMOHHAs AeI0Bas Urpa «MeHeKep M0 CIUSHUSAM U MTOTJIOIEHUSIM», [TO3BOJISIOIIAs
YYECTh HHTEPECHl YUACTHUKOB CJICJIKH B JalbHEHIIIEM MOXKET UCTIOIB30BaThCs Il 00yUeHHS CTYICHTOB Ta-
KHX npoduiiel, kak «IKOHOMUKa», «DUHAHCH U KpeauT», «ONeHOUHas JesITeIbHOCTEY U IPYTHX.

Jlumepamypa

1. AJIEKCEEB A.O., KOITAHEBA N.E. (AJIEKCEEBA W.E.) UnTennexTyaipHble TEXHOJIOTUN 000CHO-
BaHUsI WHBECTHIIMOHHBIX PEUICHUI B YCIOBUSX pUCKa // YTpaBieHHWE B TEXHUYECKUX, IPraTUUECKHX,
OpPTaHU3alMOHHBIX U CETEBBIX CUCTEMax: Marepuanbl 5-oi Poccuiickoit MynbTHKOH(pEpEHINU 110 MPO-
onemam ynpasienus, r. Cankr-IlerepOypr 6-9 oxt. 2012 r. / THI P® OAO «Konuepn «LIHNU
«nexrpornpudop» [u ap.]. — CI16.: T'HI P® OAO «Konnepn «[ITHUU «Dnexkrpornpudop», 2012, — 1
3IIEKTPOH. OIIT. JUCK

2. BAPKAIJIOB C.A., BABKVH B.®, HIEIIKUH A.B. /lerogvie umumayuonHosle uepsi 8 opeanuzayuu u
ynpaenenuu. Yuebnoe nocooue. — M.: ACB, 2003. — 200 c.

3. BYPKOB B.H., MBAHOBCKHUI A.T'., MAJIEBUY A.A., HEMIIEBA A.H. /lenossie ucpor 6 npuns-
muu ynpaeienueckux pewenuti. Yueonoe nocodue. — M.: MUCuC, 1986. —

4.  Cruanua u noznowjerus [InexrponHslii pecypc]. URL:
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%B8%D1%8F%D0%BD%D0%B8%D1%8F_%
D0%B8_%D0%BF%D0%BE%D0%B3%D0%BB%D0%BE%D1%89%D0%B5%D0%BD%D0%B8%
D1%8F (nara obpamenus 15.08.2014 r.)
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COJIEP)KAHUE

OBOWHOW HAUNYYLLUUA OTBET KAK KOHLUENUWA
CTABUIIBHOCTW ANl CETEBOU UTI'Pbl

ba3zenkoB H.U., Kopenanos B.O.
(Ancmumym npobnem ynpasnenus PAH, Mockea)
n.bazenkov@gmail.com, vkorepanov@ipu.ru

Beooumcs nosas xonyenyus nogedenus uspokos «08OUHOU HAULYUWUL OMEem» 0N YOPMUPOBAHUSL CEMU.
Konyenyus pacwupsem uzeecmuyio OUHAMUKY HAULYHUUX OMEEMO8, UCHOIb3VEMYIO 8 Uspax GopmMuposa-
Hus cemetl. Moes 0801IHO20 HaAUYUUE20 OMBEeMAa NPUMEHAEMCA OISl USPbl, HA3bIBAEMOU USPOU CEA3HOCHU C
MUHUMYMOM 3ampam, 20e KadicOblll UePOK HCeNaem C8A3AMbCsl ¢ KAK MONCHO OONbUUM KOTUYECTNBOM Op)-
2UX USPOKOB C MUHUMATLHLIMU UHOUBUOVATbHLIMU 3AMPAMamMuy Ha c6513b. Beooumces nonsmue pasrosecue @
osotnwix Haunyuuux omeemax (PH) u nokaszvieaemcs, umo muodxcecmso PIH cumyayuil uepvl sensemcs
NOOMHOCECMBOM cumyayuti pasHosecHvix no Hawy, a maxowce, umo PI{H cemu demoncmpupyrom pso xo-
Ppouux c80licme @ cpagneHul ¢ 00vIuHbLIMU pagrosecusmu Hawa.

KittoueBsie crioBa: urpsl GopMUpOBaHUS CeTEH, TBOWHOIN HAWITYYIINI OTBET.

BeedeHue

TeopeTnko-urpoBoi moaxoa k popmuposanuio ad-hoc cereit (cetu «kak €cTb», OJHOPAHTOBBIE CETH)
uccienonaics B [4], [8]. Panee aBTOpHI TaHHOW CTAThbU aHATU3UPOBAIH UTPY, B KOTOPOH Y3JIbI H3MEHSIOT
JAITLHOCTh CBOETO TepeIaTuyrKa 1 (POPMHUPYIOT CBS3b ¢ KaX/IBIM y3JIOM B TIpeiesax 3Toi aanbHoctd. B [1, 2]
JUTSL 5TOU UTPBI OBLIT MPEJJIOKEH aJTOpPUTM, OCHOBAHHBIN Ha TBOMHOM HamTydIeMm oTBeTe. B manHoi paboTte
MBI HCCIIEyeM clerKa MOAU(UIIMPOBAaHHYIO WPy, TJe ICHCTBHE y3/la HE JAIBHOCTh IepeaaTynka, a Imoj-
MHOXECTBO €r0 COCENIEH.

1. OnucaHue

PaccmarpuBaeTcs T.H. UTpa CBA3HOCTH ¢ MHHUMYMOM 3aTpPaT, KOIZa KaKIbIH UTPOK XOUET ObITH CBSA3aH
(uepe3 myTh B rpade IPOU3BOJIBLHON JJMHBI) C KAK MOKHO OOJBIIMM YHCIOM HI'POKOB MPU MHUHHUMAIBHBIX
MHIMBUIyalbHBIX 3aTpatax. Pedpo (i, J) nosBisercs B rpade, TOIbKO eciii 00a Urpoka I U j BhIpa3uiu se-
naHue OBITH CBA3aHHBIMH. 3aTpaThl Ha GopmupoBanue pedpa (i, j) paBHBI BeCy Wij 1 KaXKIblif U3 | 1 | HecET
UX, €clIM OH eJlaeT 00pa3oBaTh 3T0 pedpo. JlelcTBrEeM HrpoKa SBISIETCS MHOXKECTBO TeX pEOep, KOTOpbIe
OH XoueT 00pa3oBaTh. JIF0O0H npoduias aeicTBuit X uumynupyer rpad g(x). MccmemyroTes croiicTBa (hop-
MUpyomuxcs cereil (rpadoB) B Urpe, rae UTPOKK UCIOIB3YIOT ABOMHOMN HAMTyUIIUil OTBET.

MpI moKka3bpIBaeM, 4TO CYLIECTBYIOT IapaMeTphbl UTPbI, IPU KOTOPBIX UMEIOTCSl paBHOBECHbIE 10 Hamry
cutyauuu ¢ dpdexTuBHOCTHI0O O(N”) B CpaBHEHHHU C ONTUMAIBHBIM pelIeHHEM (MUHHMAIbHBIM TOKPHIBAIO-
mmM aepesoM - MST). I[Tomumo 3Toro Beeraa cyuiecTByoT paBHoBecus: Haia, mpu KOTOPBIX ceTh HECBSA3HA.
3areM BBOJWM KOHIIEMIINIO PABHOBECHS B JBOWHBIX Hammyuimmx otBerax (P/IH) u mokassiBaeM, 49TO CETH
PJIH (cets, momyuunBmiasics B pedynbrare P/IH) nmerot crnemyromniuie cBoiicTpa:

1. CBs3HOCTS;

2. Joo6oit P/IH mpoduis siBnsieTcst paBHoBecueM Homa;

3. Ecnu cets sBsercst PITH, Torma Kaskablit HTPOK i CBS3aH ¢ KaKI0H CBSI3HONH KOMIIOHEHTOM gk rpaga

9(®, x.) gepe3 pe6po (i, j*), Tax uro: W = minj W ;

egh i

4. Ecnu urpoku pasMeIieHbl Ha TUIOCKOCTH, TOTAa Kaxjas cetb PJIH sBnsercs noarpadom rpada ot-
HocurensHOro cocenctea (Relative Neighbourhood Graph, RNG), xopomio u3BecTHOro B juTepa-
Type 10 yIpaBJeHuto Torojoruei [9];

5. W3 mpenpiaymiero myHKTa cieayeT, 9To mpou3BoiibHas PJ/IH ceTh mMeeT BEpXHIOIO OIICHKY 3aTpaT B
O(n“) 6onbmre ontuMansHON cet. Ho He M0Ka3aHO, YTO 3TO JOCTH)KAMAs BEPXHSASA OLEHKA, a BO
Bcex uccnenoBaHHbIx ciydasx PIIH cers mmena 3atpartsl Toibko B O(1) pa3 Xyxe onTUManbHOM
CeTH.
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2. ObcyxOeHue

KoHremniust ABOMHOTO HAWIY4IIIEr0 OTBETA MOCTPOCHA Ha ompenencHuu peduiekcuBHbix urp [10]. TTo-
X0KHMe MOJIeNTH ObLTH Ha3BaHbI Takke «K-level» u ucmonp3oBanuch B [3] 11t 0OBACHEHNS JAHHBIX dKCIIEPH-
MEHTAJBHBIX UTP «KOHKYPC KpacoThl» U «OX0Ta Ha OJICHS».

JIBOIfHO# HaWIyYIIUil OTBET HE CBS3aH HANPSAMYIO C KOHIETIMEH TMOMAapHON CTa0MIBHOCTA M Pa3iInd-
HBIMH KOHLIETIITUSIMH KOOTIEPATUBHOW CTaOMIIBHOCTH, KOTOPBIE OBLIH MPEIOKEHBI B OOIINPHON JTUTEpaType
Mo (OPMHUPOBAHUIO COIUATBHBIX U 9KOHOMHUYECKUX ceTeil [7]. 3aMeTHM, 4TO UTPOKH B HAIlleH MOJACTH He
KOOTIEPUPYIOT U BEIUTPHIIH HE TpaHC(epaOeTbHBI.

JanpHelmre nccineoBaHns, HaM KaXKeTCsl, CBS3aHBI C JAByMs HampaBlieHUsMH. llepBoe HampaBieHne
ato 3¢ dexruBHocTh PJIH ceteit, Bonpoc ux IlapeTo-3¢pdekTHBHOCTH M KaKOBa TOYHAsl BEPXHsIS OIICHKA UX
croumoctu? BTopoe HampaBieHHEe — HCCICAOBAHUE BBIYUCIUTEIBHON M KOMMYHHKAIITMOHHOU CIIOKHOCTH
ANITOPUTMOB JBOWHOTO HAWIYYIIET0 OTBETA B CPaBHEHWH, HAIPUMEp, C paclpeAcNEéHHBIMU alTOpPHUTMaMHU
MOWCKAa MHUHMMAIBHBIX TOKPHIBAIOIINX JepeBbeB [5, 6]. MHTepecHO Takke paccMOTPETh APYTHE 3aaaun
(hopMUpOBaHUs CeTel, C KPUTSPUAMU BKIFOYAIOIIUMY JUTHHY TYTSH U T.I1.

Jlumepamypa

1. BA3EHKOB H. J/luramMrka ABOWHBIX HAWIyYIINX OTBETOB B WTpe (POPMHUPOBAHUS TOIIOJOTHH OECIpo-
BoaHO#t ad hoc cetu // YnpaBnenue 6onbmmmu cucteMamu: cOopHHK TpyaoB. Ned3. 2013. C. 217-239.

2. BAZENKOV N. Stability of double best response dynamics for the wireless network formation game //
The Eight International Conference on Game Theory and Management. Collected abstracts. — 2014. — P.
155-157

3. CAMERER C.F., HO T.-H., CHONG J.-K. A Cognitive Hierarchy Model of Games // The Quarterly
Journal of Economics. — 2004. — Vol. 119, Issue 3. — P. 861-898

4. EIDENBENZS. et al. Equilibria in Topology Control Games for Ad Hoc Networks and Generalizations
/I Mobile Network and Applications. — 2006. — Vol. 11, No. 2. — P. 143-159

5. EISNER J. State-of-the-art algorithms for minimum spanning trees — A tutorial discussion // University
of Pennsylvania. — 1997. — URL.:http://www.cs.jhu.edu/ jason/papers/eisner.mst-tutorial.pdf

6. GARAY J.A, KUTTEN S., PELEG D. A Sublinear Time Distributed Algorithm for Minimum-Weight
Spanning Trees // SIAM J. Comput. — 1998. — Vol. 27, Issue 1. — P. 302-316

7.  JACKSON M.O. Social and economic networks. — Princeton Univ. Press. — 2010

8. KOMALI R.S. et al. Effect of Selfish Node Behavior on Efficient Topology Design // IEEE Trans. on
Mobile Computing. — 2008. — Vol. 7, No. 9. — P. 1057-1070

9. LI X.-Y. Applications of Computational Geometry in Wireless Networks / Ad Hoc Wireless Network-
ing. // Network Theory and Application. — Vol. 14. — 2004. P. 197-264

10. NOVIKOV D.A., CHKHARTISHVILI A.G. Reflexion and Control: Mathematical Models. — CRC
Press. — 2014.

14



COJIEP)KAHUE
ONTUMAJIbHAA KOOPOAMHALUA B YCITOBUAX KOHKYPEHUUA

Bapkaaos C.A.

(Boponeacckuii 2ocyoapcmeentiii
APXUMEKMypHO-CMPOUMebHbIIL YHUBEPCUMENT)
Hosoceabues B.HU.
(Boponesicckuit uncmumym @CHH Poccuu)
Ckopoborarosa /I.LE.
(Boponeaicckuii 2ocyoapcmeennuiii apXxumexmypHo-cmpoumensHulii yHusepcument)

Cmpoumcs mooenb ONMUMANbHOU KOOPOUHAYUU 8 YCI08UAX KOHKypeHyuu. Onpedensiomcs
VCI08UsL, NPU COONOOEHUU KOMOPBIX HAOA0O0Aemcs: cmaduiu3ayus KOHKYPEHMHbIX OMHOUEHUL,
K020a UCKIIOYAIOMCS IKOHOMUYECKU HeONPaBoOaHHble OAHKPOMCmMEa U Omcymcmeyem meHOeHYus K
MOHONOAUZAYULL.

KiaroueBnle ciioBa. KOOpJAHHAaIuA, SKOHOMHUYICCKAasA 3(1)(1)CKTI/IBHOCTB, OIITHUMAJIBHOCTB.

®opmynupoBka 3aaaun. [lycTe MMeeTcss 5KOHOMUYECKask CUCTEMa, COCTOSIIAs U3 JIByX KOHKY-
pupyronux cyobektos (1, 2), oCylecTBISIONINX X03HCTBEHHYIO J1€ATEIbHOCTh Ha PhIHKE TOBAPOB
u ycayr, u Llentpa (3), KOTOpBIi HE TOJIBKO BEJIET AaHAJTOIMYHYIO JEeSTEIbHOCTb, HO M KOOPIUHHUPY-
€T JIeATENbHOCTh 3TUX CYOBEKTOB IIyTEM PETYJIUPOBAHMS UX PECYPCOB.

Caenys [1], popmanuszyem onucanust GyHKIHOHUPOBAHUS TAKOW CHCTEMbI BBEAEM CIIEIYIOIIUE
0003HAYEHMUSL:
- E1(t), Ex(t) — Texymuune sxoHOMHYecKUE 3P HEKTHBHOCTH KOHKYPUPYIOIIUX CYOBEKTOB;
- E5(t) — Texymas skonomuueckas 3pdexruBHOCTh LleHTpa, BRIpaKeHHAS B TEX K€ CIMHUIAX;
- I'1, ' — SKOHOMUYECKHE MOTEHIMAJIbl IEPBOTO U BTOPOrO CYOBEKTOB, XapaKTEePU3YIOIIUE UHTEH-
CHBHOCTH POCTa UX SKOHOMHUYECKOH 3 (HEKTUBHOCTH;
- I'3 — BKOHOMMUECKUI noTeHuuan LleHTpa, XxapakTepu3yromuii HHTEHCUBHOCTh U3MEHEHUs €ro 3 (-
(EKTUBHOCTH MIPH OTCYTCTBUHU KOOPJHHUPYEMBIX CyOHEKTOB;

- oy Moo (o, = O_,:I_;oc22 = O_,l)— YIPaBIEHUS CaMOOTPAHUYEHMS, XapaKTEPU3YIOIIHUE CO3Ha-
TeJNbHOE CHIKeHHE 3(QeKTUBHOCTEN (DYHKIIMOHMPOBaHUSA CYOBEKTOB B HMHTEpEcax COXpaHEHHUs
YCTOWYMBOCTU IKOHOMUYECKOW CUCTEMBI;
- o u o (o, :O_,Zl_;oc21 = Cﬂ_)— YIPaBJICHUS KOHKYPEHIIMH, XapaKTEpU3YIOUIME WUHTECHCHUB-
HOCTb CHMKEHUS 3((HEeKTUBHOCTEN (QYHKIIMOHUPOBAHUS CYOBEKTOB 3a CUET B3aUMHOI'O KOHKYPEHT-
HOTO BJIMSIHUS;
- Bz u Baz (o5 = O_,:I_;oc23 = O_,l)— YIPABJICHUS MPSAMON KOOPAMHALMM, XapaKTepU3YIOIIHE HH-
TEHCUBHOCTb CHIXEHHS 3(PPEKTUBHOCTENW MEPBOrO0 W BTOPOrO CYOBEKTOB 3a CUET JESATEIIbHOCTH
Ientpa;
- Bar u B2 (otg; = 0,1; Oy, = 0_,1)— yIOpaBJIeHUs 00paTHOW KOOPAMHAIIMH, XapaKTEePU3YIOIIne
MHTEHCUBHOCTh MOBBIIIEHUS 3 pexkTuBHOCTU LleHTpa 3a cyeT MCHOIb30BaHUsS PECYPCOB KOOPAU-
HUPYEMBIX CYObEKTOB.

dopmalibHO 337a4y ONTUMAaIbHON KOOPAWHAIIMU MOXHO 3alliCcaTh B CIEIYIOIIEM BUE:
(1) E(t)—g—>max; E,(t)—g—>max; E,(t)——>max,

rae U — MHOXECTBO KOOPJUHUPYIOLIUX YIPABICHUU Ol41, 02, Ol12, Ol21, P13, P23, P31, P32, ompene-
JIEHHBIX HAa HEKOTOPOM OTPAaHMYMBAIOIIEM MPOCTpaHCTBE U, CBSI3M MEXIy 3HAUYEHUSMH KOTOPBIX
YIOBJIETBOPSIIOT CUCTEME YPaBHEHUN
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= B () - @By (t) - @By () - BuaEs (b))

(2) = E, (t)[r, — g,y (1) — a0, E, () — BosEs ()]

= Ey(t)r; + BuuEr(t) + BB, (1))

MIPU OTPAaHUYCHHIX

(3) E, >0, E,>0; E;>0,

rie E;; E,; E;, — CTalMOHapHbE pPEIIEHUS CHCTEMBbl (2) TIPH HadYalbHBIX  YCIOBHSX
E,(t=0)=E,(t=0)=E,(t=0)=0.

Pemenue 3agaun. Jta 3a7aua SKBUBAJICHTHA HAXOXKACHUIO CTAllMOHAPHBIX PEHICHUN CHUCTEMBI
HeTMHEHHBIX Tu(epeHIInaNbHBIX YPaBHEHUH MTEPBOTO MOPsAKa (2) U ONPEEICHUIO YCIOBHUH, ITPH
KOTOPBIX JIAaHHAsI CUCTEMa UMEET MOJI0KUTENIbHbIEC CTAllMOHAPHBIE PelieHus [2].

st ynpormieHust mpumem, 910 B13 = P23z = Pk, P31 = P32 = Box 1 Pox = 1 - Prk. Torma crammo-
HapHBIC PEIICHHsS] CHUCTEeMBbI (2) SIBIAIOTCS PEUICHUSMH CICAYIOMEH CHCTEMBbI alreOpanvecKux
YPaBHCHHN:

*

- Ey — By = BBy =0
(4) 1 —aE; —ayE, — BBy =0
3+ Bo By + Box E; =0.
Pemas (4) otnocutensHo E;; E; E;, IOIydaeMm:

E'—_ .E*Z_Kz .E*ZBOKI']+OL11K1+OL12K2
1 7 2 1 3 1
(5) BOK BOK BOKBHK
K, =— Box(h —n)+ (o, —0,). K. —— Box(h —n)+ (o, —oy,) .OTKyJa ClefyeT, 4T0 MOJIO-

[1- (ot — 0] o [1— (o, —0y)]

KMTENbHbIE 3HAYEHUs BeIM4uH E;; E,; E, JI0CTUraeTcs IpU COONIOIEHUH CIEIYIONIEro yCaOBHS:

(6) (rz —-n < Ao _azlj&(rl_rz < a‘ll_a‘lzJ_
fy BOK I3 BOK

Hpn r, =1 | 0y, — 0y MEPBBIT KOHKYPEHT NPETeprieBacT GAaHKPOTCTBO, & IIPH 1, — T, _ Oy — Oy

r3 BOK r3 B BOK
B COCTOsSIHME OAHKPOTCTBA MOMAAAET BTOPOH KOHKYpeHT. B o0oux ciyuyasx cucrema pacrnajgaercs,
Nepexo/is U3 TPEXKOMIIOHEHTHOW KOOPJIMHUPYEMOW B JIBYXKOMIIOHEHTHYIO ympasisemyto. Ecin

TIPY 3TOM OKaXKeTCsl, YTO E; <0, TO B 30Hy OaHKPOTCTBA BXOIUT U LIeHTp — cHCTeMa pacmajaercst

IIOJIHOCTBIO.

Taxkum 00pa3oM, NPOBEJCHHBIN aHAJIN3 MO3BOJISIET BBICKA3aTh CIEAYIOIIEE YTBEPKACHUE: yMe-
PEeHHas HEeHTpalu3alys yIpaBjiIeHus, peajinzyemMast myTeM KOOpAUHAIMK IPU COOTIOACHUH YCIOBUS
(6), MPUBOAUT K CTAOUIN3ALIMU KOHKYPEHTHBIX OTHOLLIEHUI MEXIy CyOBbEeKTaMU phIHKA.

JNlutepartypa

1. APXXAKOBA H.B., HOBOCEJIBLIEB B.U., PEAKO3YBOB C.A. Vnpasnenue ounamuxoii
PbIHKA: cucmemubiil nooxoo. — Boponex: BI'Y, 2004. — 192 c.

2. HOBOCEIJIBLIEB B.U. Cucmemnviii ananuz: cospemennvle konyenyuu / uzo. 2-e, ucnp. u oon. |
— Boponex: U3a-Bo KBapra, 2004. — 320 c.

3. BAPKAJIOB C.A. Mooewu u memoovl ynpasieHus NpoOeKmamu Hnpu OpeaHuU3ayuUoOHHO-
mexnonocuueckom npoexkmuposanuu cmpoumenvcmea /bAPKAJIOB C. A., KYPOUKA II1.H.,
MAWJIAH JI.P., CYPOBIIEB N.C.// Boporex, roc. apx.-cTpourt. yH-T., 2013 — 533 c.
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COJIEP)KAHUE
OB OO0HOW 3AOAYE NNAHUPOBAHUA NPOU3BOOCTBA

bypaxananze B.O., I'opruaze JI.A.,
Jxasaxanse I'.C., Xaprumsuim M.IL.
(I'pysunckuti Texnuueckuii Ynmeepcumem, Tounucu)
burjanadze@medinserv.ge, g_javakhadze@eag.ge

B cmamve paccmompena 3a0ava naanuposanus npouzso0cmea mosapos, KOmopas A6isemcs 3a0adeti yeno-
YUCTEHHO20 TUHIH020 npoepamuposanus. Ilpuseden Ha npumepe ancopumm peueHus..

KroueBrle ciioBa: HpOI/ISBOI[CTBa, CC6CCTOI/IMOCTL, 3aTparthl.

Bynem paccmarpuBaTth Mozenu mpou3BojacTBa. JlomycTuM, MpOW3BOMATCS TOBaphbl I HAaNMEHOBAHMIA.

O603Ha4nM ce0ecTOMMOCTb TOBapa Kak X;, I =1,n. Pasubie TOBAphl UMEIOT B3aliMO3aBHCUMBIE CEOECTOM-

MOCTH (KOJIHMYECTBa, ChIPbE, 3apIUIaThl TPYAALIUXCS, JOCTaBKa U T.1.), IO3TOMY OHHU MOTYT MeHAThCS. Jlis
MPOCTOTHI OylIeM CUMTaTh, YTO CEOECTOMMOCTh Ka)KJIOTO TOBapa HE3aBUCHMa W SIBIIsETCS (PUKCHPOBAHHOM.
Cyl1uecTByoLIMe pacxopl B cymMMe 0003HaunM yepe3 P . OHu Toxke OyAayT MEHSThCS B 3aBUCHMOCTH OT KO-
JMUYECTBA TOBapa, U OT psAfa APYrux (akToOpoB, HO MBI B 00IIIeM ciiydae OyZeM paccMaTpuBaTh WX Kak QUK-

cupoBanssbie. llena | -toro ToBapa Ha pbIHKE GyzeT X, -(1+C,), tne C,>0,i=1n - xospdurments

npuObLTH. Y HAC UMEIOTCS OrpaHUueHHBIe cpenctBa B s mpousBozactsa. [Tosromy kaxaeiid | -Thiii TOBap

MBI MOXEM IPOU3BOANUTH B OrPaAaHHMYCHHOM KOJIMYECTBE ri .

(1) 20, i=Ln,1,€Z,(Z - MHOKECTBO LEBIX YHCEIT).

SIcHo, 91O
n
2 D x-r<B.
i1
Taxoke, UCXOMs1 U3 KOHBIOHKTYPBI PBIHKA, JUI KQKIOT0 TOBapa CYLIECTBYET BEpXHHU Mpejaen morpeo-

HOCTHU Si,
3) r<s,i=1n.

CDYHKIII/DI CTUMYJIMPOBAHMS I10JIy4acT CHeIlyIOHII/Iﬁ BHU:
n

@ f=>x-C-r-P
i=1

3ajaya COCTOUT B IUIAHUPOBAHUM KOJMYECTBA IPOU3BOJCTBA Ka)XAOr0 TOBapa C LEIbI0 MOIYYECHMUS
MaKCHMaJlbHOH NPHOBUIM NPH BHIIEOTMEYEHHBIX OrpaHMueHusax. T.e. Hago HalTH BeKTOp [, YTOOHI (4)

MpUHAMAaJa MakcuMallbHOe 3HaueHue npu ycioBusx (1), (2), (3). Ona mpencraBiser coboil 3a1ady 1eno-
YUCJICHHOTO JIMHEHHOTO MporpaMMupoBanus. [IpuMeHUM JIJisi €e pEelICHUs METOJ JUXOTOMHYECKOro Ipo-
rpammupoBanus ([ 1], [2]).

Jlnis aTOrO pemaeM 3ajadM Ui KaxJIoro U3 JABYX MPOJYKTOB C Pa3IMYHBIMU 3HAUCHHUSIMU CPEJICTB, HE
npeBpimamumMu B . DTo 3amaun ¢ IByMs IEPEMEHHBIME — Iy U I, ¥ OHH JIETKO PEIIAIOTCS B MATPHYHOM
MPEICTaBICHUH (CTPOKK COOTBETCTBYIOT PA3JIMYHBIM 00bEMaM BBIITyCKa IIEPBOTO TOBapa, CTOJIOLBI — BTO-
pOro, B KJIETKHA MATPHUIIBI 3aMKCHIBAEM J[BA YHCIIA — 3aTPaThl U MPUOBLIB). Jlanee, aHATOTHYHYIO 3a/1a4y pe-
I1aeM JUIs TPEThEro U YeTBEPTOro MPOAYKTA U T.J. PacCMOTpUM ajiroput™M Ha puUMepe.

Ilpumep. JlannHpie 0 ce0ECTOMMOCTH X; M IPUOBLIH Xicj TPUBEICHBI B TabmuIle 1.
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Tabnuya 1.
i 1 2 3 4
Xi 5 10 14 18
XiCj 3 6 12 18
[Tycts B = 28.
1. Pemaem 3aady Juis IEpBOTO U BTOPOTO NMPOIyKTOB. COOTBETCTBYIOMIAS MATPHUIIA IPUBEICHA HIXKE.
20 25 - - - -
12 15 - - - -

10 15 20 25 - -

6 9 12 15 - -
2 5 10 15 20 25

1 3 6 9 12 15

BepxHue 4ncia B KJIeTKax COOTBETCTBYIOT 3aTparaM, a HWKHUE — NPHOBUISIM. [1ycThle KIIETKH COOTBET-
CTBYIOT 3aTparam OoJbine 28. Pe3ynpraTsl pemeHus MpuBeACHbI B TA0IHUIIE 2.

Tabnruya 2.

3ampamut 5 10 | 15 | 20 | 25
IlpuooLne 3 6 9 12 | 15

VYkazansl Tonbko [lapeTo-onTuManbHble BapHaHTHI (Tak BapuaHT ¢ 3aTpatamu 21 1 npuObUibi0 12 qomu-
HUPYETCS] BAPHAHTOM C 3aTpaTamH 18 u TOH ke MPHOBLIBIO).
2. Pemaem 3agavy A7l TPETHETO U YETBEPTOTO MPOAYKTOB. Pe3ynbTaTel pUBEICHBI HUKE.

Tabnuya 3.
3ampamoi 14 | 18 | 28
IIpuésLne 12 | 18 | 24
3. Pemmaem 3amady ¢ qanapME TaObmuI 2 U 3. Pe3yapTaTel MpuBeACHHI B TAOIUIE 4.
Tabauya 4.

3aTpaTsl 5 10 | 14 | 18 | 23 | 28
[Mpu6ObLIB 3 6 12 | 18 | 21 | 24

OnTtuMasbHOE pelIeHre ONpeesIIeTCs] METOA0M 00paTHOTO X0/1a ¥ MMeeT CIeIyIoIuil BUI: X, = 1,
X4 = 1, 3aTpatThl paBHBI 28, MaKCUMabHas PUOBLTH — 24.

Jlumepamypa

1. BYPKOB U.B. MUXUH IL.B., [IOIIOK M.B., I.1. CEMEHOB IL.U., JI.B. LIEBYEHKO JI.B. Moodenu
U Memoovl onmumuzayuu niaros npoexkmuvix pabom — M. 2005 (Hayunoe uznanue / Uucrtutyt [1podiaem
VYnpasnenus um. Tpaneznukoa PAH) — 65c.

2. BYPKOB B.H., BYPKOBA U.B., TOPTU/3E N.A., JUKABAXAIZE I'.C., XYPOJ3E P.A., IIEII-
KWUH A.B. 3a0auu ynpasienus 6 coyuanvhvix u sxoHomuyeckux cucmemax — Cuarer Mocksa — 2005 r. —
205 c.
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9KOHOMUKO-MATEMATUYECKWE MOAEN
BOPbbbI C NMPECTYNHOU OEATEJIBHOCTbLIO

Bbypxos B.H.
(Ancmumym npobnem ynpasnenus PAH, Mockea)

Vliab1l7@bk.ru

I'opomxo U.B.

(Axaoemus ynpaenenus MBJ] Poccuu)
garrygo@mail.ru
IIy3bipeB C.A.
(Mockosckuil ynusepcumem MB/] Poccuu)

Vlab17@bk.ru

Ilpecmynunas cghepa oesmenbHocmu paccmampusaemcs ¢ polHOYHbIX NOZUYULL CRPOCA U NPeOIOHCEeHUs npe-
cmynnenuti. CoomeemcmeeHno, 603HUKaem noHamue yeHvl npecmynienus. Llena npecmynienus 0 noxy-
nameis xapakmepusyem npeonoiazaemvle 3ampamol, KOMopvle UHOUBUO MOdCem NOHeCU, cO8epulas npe-
cmynJieHue unu npuobpemas e2o pezyibmamot (Hanpumep, 8 ciyyae NOKVIKU Kpaoenvix sewell). Ilena npe-
CmynJienus 0jisl npo0asya ompaxcaem npeonoidazaemslii 00Xo0, KOMopblil MON*Cem NOLYYUMb NPECYNHUK 8
pesyrvmame cogepuienus npecmynienus. Bzaumoodeiicmeue npooasyos u nokynameiei npugooum K ycma-
HOBIEHUI0 pbiHOuHOU (pasHosecHoll) yenvl npecmynienus. Paboma opearnos npomueodeiicmeus npecmyn-
HOU OesamenbHOCMU NPUBOOUM K CO8USY PABHOBECUs. @ MY WU UHYI0O CMOPOHY. B cmambe paccmampusarom-
¢ npocmole Mooenu 60pvovl ¢ npecmynnol desmenvrocmoio. Cmagumcs u pewiaemcs: 3a0a4a pacnpeoeie-
HUSL 0O2PAHUYEHHBIX CPe0C, MUHUMUSUPYIOWE20 YUCTO NPECTYNIeHU.

KiroueBbie cnoBa: mpecTymHasi JesITeNbHOCTh, PHIHOUHAS LIEHA NPECTYIUICHHS, ONTUMAJILHOE pacipese-
JICHUE PECYPCOB.

BeedeHue

DKOHOMUYECKUH MOX0 K aHAIU3Y MPECTYITHOTO MOBEICHUS SIBISICTCSI CPABHUTEIBHO HOBBIM IS OTE-
4ecTBEHHOH Hayku. BMmecTe ¢ TeM 3amajHble HcciaenoBaTenu yxe ¢ koHa 60-X roloB Aeaiy MOMbITKH Hpe-
CTaBHUTh MPECTYIMHOCTh KaK HHAYCTPHIO, CBOCOOPA3HYIO 0071aCTh SKOHOMHUKH, MPUHOCSIYIO JOXO/ ONpee-
JIEHHOM KaTEropHu TpakiaaH — npecTynHUKoB. OCHOBOMOIararomeil paboToil B 3TOM HAIpaBJICHHH SIBUIACH
pabora bekkepa (Becker) “Crime and Punishment: an Economic Approach”, ony6iinkoBannas B 1968 rony B
xypuaie “Journal of Political Economy” u nocesiiiieHHast 5KOHOMHUYECKOMY aHAIIU3y POOJIeM MTPOTHBOICH-
CTBHSI TIPECTYIMHOCTH CO CTOPOHBI rocyaapceTBa. OHa BeI3Baia OOJIBIION HHTEPEC B HAYYHOM MHPE M TIPHUBEIia
K MosiBJIeHU0 B 70-X mesol cepun myOnukanuii. B ux uucine ciaeayer ynomsHyTh padotser Dpiuxa (Ehrich),
I'u66ca (Gibbs), Jlorana (Logan) u apyrux y4eHsix. B ocHOBe HaIInmX BBIBOJOB OY/ET JIC)KATh THIIOTE3A O
PALMOHAIBHOCTH JACHCTBHIl MpecTynmHUKa. MbI CYMTAaeM, YTO WHIMBHJ COBEPIIHT YTrOJOBHO-HAKa3yemoe
JIeSTHAE, €CIIN BBITO/Ia OT €ro OCYIIECTBICHHS TMPEBBIIAET U3AEPXKKUA C HUM CBSI3aHHbIE. PaccMOTpHUM Mpo-
CTBIE MOJIEJIH CIIPOCA U TPEIIOKECHUSI, OTIUCHIBAIOIIHE IPECTYITHYIO IESITEIBHOCTb.

1. OOHOocekmopHasi Modesnb «Crnpoc-npeodnoxeHue»

OyHKIMS COBOKYITHOTO CIIPOCa CBS3BIBAET IIEHY MpecTyIuieHus P 1 konnvecTBo npectyruieHunid Q. [Ipu
MPOYHMX PaBHBIX YCIOBHAX I[€HA M KOJIMWYECTBO NMPECTYIUIEHUH HAaXOIATCs B OOpaTHOM 3aBHCHMOCTH: POCT
LEHBI IPECTYIUICHHS TIPUBOIUT K CHIKSHHUIO YHCIIa TIPECTYIUICHUH, T.¢. hyHKus cipoca Q = D(P) sBnsiercs
yObIBarowei (yHKIMEH LeHbI PeCTYIICHUSI.

DOyHKIUST COBOKYITHOTO npeioxenust S(P), T.e. 4MCio MPeCTyIUICHU , COBEPIIIAeMbIX MPECTYTHUKAMH,
TAaKXXE 3aBUCUT OT pLIHOqHOﬁ LECHbI MPECTYINICHUA: C POCTOM LECHBI YUCIIO HpeCTyHHeHI/Iﬁ YBCJINYUBACTCA.
HepecequHe (b}’HKI.[I/Iﬁ COBOKYITHOI'O CIIpOCa U MPECIIOKCHUSA OMMPEACTIACT PhIHOYHYIO (paBHOBeCHyIO) LHCHY
MPECTYIJICHUS. HpI/I MaJIbIX OTKJIOHCHHUAX OT TOYKH PABHOBECHUA KPHUBBIC CIIpOCAa M MNPCATIOKCHHUA MOXKHO
MMpeaACTaBUTH MIPSAMBIMU
(1) D(P)=a-kP,

2) S(P)=b+qP,
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PriHouHas 1ieHa OyeT paBHa

(3) P*= a-b ,
g+Kk
a KOJIMYECTBO HpeCTyrIJ'ICHI/Iﬁ B paBHOBECHU
ag-bk
4) D(P*)=S(P*)=———.
() D(P¥)=5(P*)==

Pabota opraHoB MpOTHBOAEHCTBHUS MPECTYIMHON AEATEILHOCTH IIPUBOIUT K CMELICHUIO (PYHKIIUH COBO-
KYIHOTO CIIpoca W (QYHKIUH MPEIJIOKEHHS BIEBO, YTO MPHUBOAUT K YMEHBIICHUIO KOJUYECTBA MPECTYyILIE-
HUH. PpIHOYHAS 1eHa MpU 3TOM YBEJIWYHMBAETCS, €ClM ACUCTBHS HampaBlieHbl HA YMEHBIIEHHE CIpoca, U
YMEHBIIIAeTCs, €CIH ACHCTBUS HANpaBJIeHBl Ha yMEHbIICHHE Tpeioxkenus. [Ipumem, 9ro pabota opraHos
MPOTUBOACHCTBUS MPECTYIHOM JAEATSILHOCTH NPUBOAUT K YMEHBIICHHIO MTapaMeTpoB a U b mpsMbIX COBO-
KYIHOTO CIpOca M COBOKYITHOTO MpeioskeHus. Bo3neiicTBrue MpaBoOXpaHUTENILHBIX OPTaHOB Ha 3TH TMapa-
METpBHI IIPU MAJIBIX N3MEHEHHAX TAK)KEe MOKHO MPE/ICTAaBUTh B IMHCHHOM BHE:

(5) 4a=oax, Ab = py,

rze X, Y — BeJIMUMHA CPEJCTB, HANPABJICHHBIX HA YMEHBIIEHHE COBOKYITHOTO CIIPOCa U MPEIOKEHHS COOT-
BETCTBEHHO. Ecin 00beM BBIIENICHHBIX CPEICTB OTPaHIYCH, TO ONTUMAIBHON CTpaTeTHel SBISETCS HAIIPaB-
JICHHE BCEX CPENCTB MO0 Ha yMEHBIIEHHE COBOKYIIHOIO cripoca (eciu aq > FK ), 1160 Ha yMEHBIIEHHE CO-

BOKYITHOTO Tipeutoxkenus (ecimu aq < K ).

2. MHo2ocekmopHasi Mooesb

B MHOTrOCEKTOpHOM MOJENN ClIeAYeT yUYUTHIBATh NEPETOK NPECTYIHUKOB MEKAY CEKTOPaMH B CHILY PhI-
HOYHOTO 3aKOHA BBIPABHUBAHUS PEHTA0EIBHOCTH MPECTYIUICHUH Mo cexTopaM. [loaToMy KpuBEIE cripoca u
MPEIUIOKEHHS LIENeco00pa3HO CTPOUTH B 3aBUCUMOCTH OT PEHTA0EIbHOCTH p = (P/ C)—l, rae C — 3arpatsl
Ha OpPraHM3al{I0 M COBEPIICHHE MpecTyIUIeHHH. [Ipu 3TOM IieHa MpecTYIUICHHUsS B I-OM CEKTOpe paBHA
P = (1+ p)Ci . [Ipumem, 4To CrIpoc SABJSICTCS OJTHOCEKTOPHBIM, C (DYHKIIMEH COBOKYITHOT'O CIIPOCa
(6) D(P)=A-Kp,
a QyHKIMH COBOKYITHOTO MPEII0KEHUS CEKTOPOB MMEIOT BHI:
(7)) Si(p)=b +ap
B sTOM citydae paBHOBeCHasi peHTa0EIBHOCTD

A-B
8 *:—, B: bl’ = i
® » K+Q e .Z Q Zi:q
a ypOBEHb MPECTYIHOCTH:

AQ+ BK
9) S(p)=S(b +q p*) ="
©) S(p) ;(.W.p) 0+ K

ITo ananorum c OAHOCCKTOPHBIM CJIy4a€M MOXXHO CTaBHUTH W PCIIaTh 3aJa4yd ONTUMAJILHOTO pacrpeac-
JICHUS CPEJICTB Ha 0OpPHOY C MPECTYITHON ACITEIHHOCTHIO.

3aknroyeHue
PaCCMOTpeHHBIe MOJACIN MOXHO pa3BI/IBaTI> B pa3J’II/I‘{HLIX HaHpaBJ’IeHI/IﬂX. TaK MOXHO paCCMOTpeTB
paSJ'II/I‘IHLIe METOAbI HpOTHBOHCﬁCTBHH HpeCTYHHOfI JCATCIIBHOCTH. HHTepeCHH TAKIKC III/ICerTHBIe MOau-

(mKanmu Monened, KOTopble, Ha HaIll B3TIIAA, IPOINe WASeHTH(GUIIMPOBATh. DTH U JpyTHe HAIMIPABICHUS Tpe-
OYIOT HabHEHIINX UCCIIeIOBAHUN.
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BbIYUCIIUTEJNIbHAA CJIIOXKHOCTb MAHUMYJIMPOBAHUA
PE3YJIbTATOM NOJIOCOBAHUA

Becenosa FO.A.
(Mncmumym npobnem ynpaenenuss PAH, HUY BIIID, Mocksa)
yul-r@mail.ru

Manunynuposanue, m.e. 803MOANCHOCHb Y usdbupamenet 00o6umvcs boiee 8bl200H020 OJisL HUX UCX00A 20710-
COBAHUSL NPU NOMOWU UCKAIICEHUS CBOUX NPEONOUMEHUT, S8NAeMCsl OOHOU U3 2NABHLIX NPobaem 07 1000
HeOuKmamopckou npoyedypul 8vioopa. OO0un U3 no0X0008, UCHOAL3YEMbIX Oisl CPABHEHUs Npoyedyp npu-
HAMUSA KOJUIEKMUBHBIX PeuleHuti no cmenesy MaHunyaupyemMocmu — 6biaelleHue Kiacca CloHCHOCIU 3a0ayu
MAHURYIUPOBAHUs Npu OAHHOU npoyedype. B pabome paccmompensi paznuunvie NOCMAHOBKU 3a0a4 MAHU-
NYAUPOBAHUS, NPEOCMABNIeHbl NOCeOHUe Pe3yIbmambl 0 CLOJICHOCMU, a4 MAKJCe GbISIGIEHO OMHOUEHUe
c800UMOCHU 3A0aH.

KaroueBrle ciioBa: MaHUIIYJIMPOBAHUEC, BBIYUCINUTECIIbHAA CIIOKHOCTD, NP-monusie 3aga4u.

BeedeHue

I[Hﬂ arperupoBaHrsd MHOXCECTBA MHAUBUAYAJIbHBIX HpeI[HO‘ITCHI/II\/'I MNPUMCHAIOTCA pa3IMYHbIC TPOLCAY-
pbI ronocoBarust. OHAKO JF00ast HEUKTATOPCKAsK MPOIIEyPa, B KOTOPOM y4acTBYIOT XOTsI Obl TPH KaHIH-
Jata, TOJBEp)KeHa MaHUIYJIUPOBAaHHIO CO cTOpoHbI u3bupatenei ([3] u [5]), T.e. u3buparenu, nEUCTBYs
CTpaTEru4ecku, MOTYT HAMEPEHHO MCKAa3UTh CBOU MPEAMOYTEHUS C IENbI0 JOOUTHCS 0O0JIee BBITOTHOTO IS
HHX PE3yJIbTaTa TOJIOCOBAHMSL.

B CBsi3 ¢ 3THM BO3HHKAET BOIPOC O CTEIEHH MaHUITYIUPYEeMOCTH MPABUII rojocoBanus. B pabore [1]
OB MOCTABICH CICAYIOIINH BOIPOC: HACKOIBKO TPyJOEMKa 3aaada MaHHUmyiupoBaHusi? IIpennoiaokum,
YTO JIBE MPOIEAYPhl MAaHMITYJUPYEMbl B OJMHAKOBOM 4YHcie ciaydaeB. OIHAKO IS TOTO, YTOOBI BHIOPATh
CTpaTEeTHIO ISl MAHUITYTMPOBAHKS B IIEPBOM TPOLIEIYPE, HY)KHO COCTABUTH OIOIUICTCHD MO OMPEICICHHOMY
MpaBUITy. A JUIs JPYroi HY>KHO OCYIIECTBHTH Iepebop BCceX BO3MOKHBIX BAPUAHTOB PACCTAHOBKH KaHIUa-
TOB B 6IOHJICT€HC, IIOTOMY 4YTO HCU3BECTHO, KaK TOT WJIN HHOM BAapHaHT MOBJUACT Ha PE3YJIbTAT I'0JIOCOBA-
Husi. MbI 0OJIbIIIe HE MOKEM CUHMTATH ITH JBE MPOLEIYPHI B PABHOW CTEIICHN MaHHITYIMPYEMbIMH. A Ha BO-
IPOC O TPYJAOEMKOCTH 3a/Ia4l MOXKET OTBETUTH TEOPHS BHIYMCIIUTEIBHOM CIIOKHOCTH.

TaK, ImpaBujia roJIOCOBAaHUsA, JAJId MAHUITYJIMPOBAHUA B KOTOPBIX CYIIECTBYCT MMOJIMHOMHUAIBHBIN aJro-
PUTM IOKMCKA CTPATeTHH, CTaJHd CYUTATh JIETKO MAHHUITYJIUPYEMbIMU. A Te MpaBUIIa, T/I¢ MOMCK MaHHITYIIH-
PYIOILIEH CTpaTeruy MPUHAUICKUT Kiaccy NP-MONHbIX 3a/1a4 — TPYJHO MAHHUITYJTHPYEMBIMH.

1 Tunbl 3a8ay MaHUNyaUPOBaHUsi

B 3aBucuMocTH OT TOro, KakuM 00pa3oM chOpMYJIMpOBaHA 3a/laya MAaHUITYJTUPOBAHUS U JJISI KaKOTO
MPaBUIIa TOJIOCOBAHMS, ONPEAEISIETCS KJIACC CI0KHOCTH 3aJauu.

1. bazoBas Mozxens — 3ama4a MHAWBUAYyalIbHOTO MaHumynupoBanus (UM). B Helt maHumynmupoBaHue
OCYIIECTBIISIETCA OJHUM areHTOM, KOTOPBIH peIllaeT, Kakoe MpPEeAIOYTeHHE CIeNyeT 3asBUTHh IpOIenype,
9TOOBI TEM CaMBIM U3MEHHUTbH UCXOJ] FTOJIOCOBAHUS B JIYULIYIO JUISI HETO CTOPOHY.

B [4] Gbuta paccMoTpeHa 3ajiauya MHIMBUAYaIbHOTO MAHHUITYJIMPOBAHUS CO CIyYalHBIM yCTPaHCHUEM
MHOXecTBeHHOCTH BhiOopa (MMCYMB), B KOTOpO# M30MpaTellb pacCUUTHIBAET CBOKO OXKHIAEMYIO ITOJIE3-
HOCTB OT KaHJMJIaTa ¥ KOTOPast IO3TOMY sIBIIsieTcs Ooiee cloxHol, yeM M.

2. Ilpu xoanuumonHoM ManumyiupoBanuu (KM) rpynna (koanuius) u3 K areHToB peraeT, Kakoi mpo-
¢GWIb MpennoYTeHU NPEABIBUTE MPOLEAYPE, YTOOBI TOIYYUTh BBIMIPHIII CBOETO JIFOOMMOr0 KaHIWIATA.
Bce pesyabpratel 0 NP-monnore UM HaxonsT 31ech IpUMEHEHHE, TaK KakK eclid MHAWBUAYaIbHOE MaHUITY-
nupoBaHue ABisieTcss NP-1oHbBIM, TO IPH NEpexoie K KoaTUIMOHHON Mojenu NP-onHoTa coxpaHsercs.

3. Crenyromuii TUI MAHUITYJIUPOBAHUS — KOAJTUIIMOHHOE MaHUITYJIMPOBaHNE MPU B3BEILIEHHOM TI'OJIOCO-
Bannu (KMB). 36upatenu B naHHOW MOJENN UMEIOT HEOJIMHAKOBBIA BEC. Y CIOXKHSS 3a/1a4y TakuM oOpa-
30M, MBI IM€EM coxpaHeHHe pe3yibpTaToB o NP-nomnotre KM. OpHako mis momaBisomero OOJIbIIMHCTBA
MpaBUI B Takol (HOpMynHpOBKe MaHUITyTupoBanue Oyaer NP-monneiM. Kak BriepBble Oka3aHo B HCCIEI0-
BaHuu [2], B 3amade UM ClI0)KHOCTh SKCIIOHEHIMAIbHA TOJIBKO 110 YMCIY KaHIUIATOB U MOJIMHOMHAIbHA T10
yuciy muzbuparenei. 11o3ToMy MHOKECTBO KaHIWAATOB OTPaHUYMBAETCS HEKOTOPOIl KoHcTaHTOH (3amava
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KOQJIMIIMOHHOTO MAaHUILYJIMPOBaHUS NIPU B3BEILIEHHOM I'OJIOCOBAaHUU C OTPaHUYEHUEM Ha YHCIJIO KaHAUIATOB
- KMBO).

4. Ecim MaHWIyHpOBaHHE HAMpaBJICHO Ha TO, YTOOBI M30€KaTh MOOEABI ONPEAETICHHOIO KaHAUIATa,
TO TaKO€ MaHUIYJIMPOBAHHE HA3BIBAIOT ECTPYKTUBHBIM. OHO BCET/Aa MpOIIe KOHCTPYKTUBHOTO, HMEIOIIETO
1eIbio modexy TO0MMOro KaHIuAaTa, T.K. YTOOBI PEIUTh MPo0iieMy KOHCTPYKTHBHOTO MaHUITYJIMPOBAHHS,
HYXXHO CefaTh TaK, YTOObI 10 BO3MOXKHOCTH HU OJMH M3 KaHAUOATOB, Kpome C, He Obu1 BbIOpaH. To ecTh
Heo0xouMo pemuth M —1 3a5auy 1eCTPYKTUBHOIO MaHHITYIUPOBAHHUS.

5. Hakonen, nocieanss pacCMOTpEHHass HAaMU TIOCTaHOBKA 3a[a4d: MaHUIYJIMPOBaHHUE TPH HEMOJIHOM
nHGOpPMaLUK, KOTOpas Ja)ke MpPU MPOCTHIX PACHPEAEICHUSX BEPOATHOCTEH Ha MHOXKECTBE IPENINOYTEHUM
JUTSL KXKIOTO KaHInIaTa 1o KpaiHe#i Mepe Tak e TpyaHa, Kak u 3amada KMB [2].

Ha pucynke 1 moka3ano OTHOIIEHHE CBOJAMMOCTH 3aJad MaHHITyaupoBaHus. [lomTuHOMUAaTBHOCTD 3a1a4
HacneayeTcs Mo crpeikam, a NP-momHoTa — B 00paTHOM HallpaBieHUH.

=] ) OO ) =
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! He pacuugposannvie 6 mexcme abpesuamypuor: JKMB(O) — 3a0aua decmpyKkmugHo2o KOQIUYUOHHO20 MAHUNY LU~

POBAHUS NPU B36EULEHHOM 2010COBAHUL (C OZPAHUYEHUEM HA YUCTO KAHOUOAMO0B).
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NMOCTHEKINACCUYECKU Noaxop K MPOBJIEME NOCTPOEHUA
MOZAENN NOBEAEHUA UHTEJIJIEKTYAJIbHOIO ArEHTA

Bunorpanos I'.Il., Ky3neunos B.H.
(Teepckoii 2ocyoapcmeennviil mexHuueckutl
yHueepcumem, Teepv)
WGP272NG@mail.ru

Paccmampusaemcs npobnema ynpasnenusi 83aumoo0eticmsus NepcoHana 8 UHmMeIeKmyaIbHbIX OpeaHu3ayi-
X NpU peuleHuu UMy meopuecKux 3a0ay 6 YCiosusax HeonpeodeseHHocmu enewnell cpedsl u pucka. Iloxaza-
HO, 4MO poCm Cy8epeHHOCmU CYObeKmMOo8 YAPAasieHuUus npu 3mMom, mpebyem ocodvix (hopm ynpagneHus co
CMOPOHbL MEHEOIHCEPOB8 BEPXHE20 VYPOBHS, OCHOBAHHLIX HA OANbHOBUOHLIX (DOPpMAX pa36Umus MOMUSAUUL,
KpeamugHOCmu a2eHmos.

BeedeHue

B coBpemeHHyI0 310Xy (DyHKIMOHHPOBaHHE OPTaHU3ALMOHHBIX CHCTEM JOJDKHO OBITH OCHOBAHO Ha
MPUHIIMIIAX JATbHOBUIAHOCTH, aJallTUBHOCTA W CaMOOpraHM3aluy. BaXHEWITUMH pecypcaMu, HEoOXOmu-
MBIMHU ISl UX (DYHKIIMOHUPOBAHHMS, SIBISIOTCS COBPEMEHHBIE METO/BI YIPaBJICHHsI HA OCHOBE MH(OpMAaIIH-
OHHBIX TEXHOJIOTHH. VX 3((EeKTUBHOCTB 3aBHCUT, TPEXIE BCETO, OT TOTO, KAK JIIOJH ¢ UX HOMOIIBIO BBISB-
JSIFOT ¥ BOCTIPHHUMAIOT OOBEKTHBHBIE MTPU3HAKH CKIIAIbIBAIOIINXCS CUTYAINH, CTPOSAT OLEHKHU, (GOpMHPYIOT
HOBOE 3HaHHE U HA €r0 OCHOBE BBIPA0ATHIBAIOT ()OPMBI MOBEJCHUS M KaK HOBOE CTAHOBHUTCS OCO3HAHHO
«IPUBBIYHBIMY. DTO 03HAYAET BO3PACTaHHE ABTOHOMHOCTH CyOBEKTOB B OpPraHU3aLUH ITPY NPUHATHH pere-
HHH, 1 HEOOXOJMMOCTb CO3IaHMsI 0COOBIX ()OPM MX B3aWMOACHCTBHUS, OCHOBAaHHBIX Ha JOBEPHH, COTIACOBA-
HUM UHTEPECOB M (OPMUPOBaHUS OOLIETO MOHUMaHHS MpobsieM. B cBoto odepens 3To0 MPHUBOAUT K BO3pac-
TAaHWUIO BJIMAHHUA B 3ala4aX YIPaABJIICHUA 3TUYCCKUX HOPpMaM ITOBCACHMS. I[JIS[ HAaYyKU yHpaBJICHUA 3TO MPCa-
TOJTaraeT MepeHeCeHNs aKIeHTa UCCIIe0BaHNi Ha MEXINCIUIUTHHAPHBIC HAyYHBIE NCCIEI0OBaHUS 0 MOJIe-
JMPOBAHUIO JIESITEIILHOCTH MIEPCOHANIA C YUYETOM JyXOBHO — HPABCTBEHHOI COCTABIIAIOLIEH.

1. MocmHeknaccu4yeckuii Nooxod
U UHMennekmyanbHbie op2aHu3auyuu

CyOBeKT B MHTEJUICKTYaJIbHON OpraHu3auuy, ¢ GopMaibHON TOUYKHM 3pEHUS, IPEJICTABIsIeT cO0O0H areH-
Ta, KOTOpPBIA 00NajaeT CBOWCTBAMU AKTUBHOCTH, PEaKTUBHOCTH, OOUIUTENFHOCTH U IEJICHANPABICHHOCTH.
OTO O3HAYaeT, YTO OH MMEET Heall, KOTOPbIi (OopMUPYETCS M KOPPEKTUPYETCS UM B TEUCHHU BCEH €ro
XHU3HHU. B COOTBETCTBHE C HUM areHT CTaBUT meper coOoi 1enu U npoOieMbl, BBIOUpAET 3a4aun MPUHSATHS
pemieHnit u cpencTsa ux BeimonHeHus [1]. IlponBmxeHue ocymecTBIsIeTCsS B HEMPEPHIBHOM M MHTEPAKTHB-
HOM TIIpoliecce BbIOOpa. B mHTeIeKkTyanbHON OpraHu3aIiy MOBEICHUE KaXKI0ro areHTa JOJDKHO COOTBET-
CTBOBATh HeajaM, MUCCHH, LICHHOCTSIM U PEIyTalyHt, pa3esieMbIMH BCEMH HE3aBHCHMO OT OOCTOSITEIILCTB
COCTOSIHUH JIyXOBHOCTH M HPaBCTBEHHOCTH B O0IECTBE. DTOT MPOIECC JOJDKEH OBITh yrpapisieMbIM. [Ipu-
MeHsIeMble METObI JIOJDKHBI YYHUTHIBATH HEOOXOAWMOCTh pacIIUpeHus moiie pedieKcuu HaJ AesTelbHO-
CTBIO, YTO IPEAIOJIaraeT y4eT COOTHECEHHOCTH IOJIy4aeMbIX 3HAaHHH 00 00BEKTe HE TOJNBKO C OCOOCHHO-
CTBIO CPEIICTB M ONEpauuil AeATeNbHOCTH, HO U C LIEHHOCTHO-LIENEBbIMU CTpyKTypamu [1]. B mapagurmax
PAIMOHATIBHOTO M KPUTHUYECKOTO (PYHKIIMOHMPOBAHMS OPTaHU3alMi OIIEHKY JyXOBHO-HPAaBCTBEHHOH CO-
CTaBJIAIOLIEH aBaja IIEpKOBb U UCKYCCTBO, IPU COLMAIN3ME — KOMMYHHCTHYECKas nmapTus. OHU co3/1aBanu
U peajn30Bal, [0 CYTH, 3BPUCTHYECKYIO TPOIETypy HEUETKON OLEHKU JTyXOBHO — HPaBCTBEHHOM COCTaB-
JSIOIIEH ¢ IPUMEHEHHEM JIMHTBUCTHYECKUX KPUTEPHEB M JIMHTBHCTHUYECKHX 1enel [2]. Cama ata umes siB-
JII€TCS YPE3BbIYAHO NPOLYKTUBHOM MpH YIPABICHUH TyXOBHO-HPABCTBEHHOW COCTABJISIOLIEH arceHTOB Ha
OCHOBE CBOOOAHOW NUCKYCCUH (TIPUKJIQAHAS STHKA), B KOTOPOH KaXKAbli MOXXET OCBETUTH CBOIO TOUKY 3pe-
Hud [4]. Lenps — HaiiTn Hanboee npuemiieMoe (COriIacOBaHHOE) PEIICHUE TIPH CO3/IaHUU OPTaHU3aIllMOHHOMN
3THKH, CITIOCOOCTBOBATH (POPMHUPOBAHHIO TyXOBHO-HPABCTBEHHBIX HJICAJIOB.

2. Modesnib cumyayuu ebibopa compyOHUKa
uHmesnnekmyasnbHoU op2aHuU3ayuu u ee 2pyni

Juns penienust coOpMyIIMPOBAHHONM MPOOJIEMBI BMECTO MOHSATHUSI PaBHOBECHS TIpeJIaraeTcsl UCIOb30-
BaTh MOCTHEKJIACCUYECKHUI KPUTEPHUil PAIMOHATBHOCTH — coanacue [2].
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PaccmoTpum Mozens TOBEeHHS B BUJIE HEUYETKOTO OTIMCAaHNE MOJIENTH CUTYallH BbIOOpa. Bo3MoKHBIN
BapUaHT TaKOH KOHCTPYKIUHU MPEIIIOKEHO CTPOUTE IIyTEM “‘TlapaJiurMaIbHOM MPUBUBKU UICH, TPAHCIUPY-
eMBIX U3 Apyrux Hayk [1], Hampumep [3].

1. Arentsl, ocymectisonye Beioop k € K.

2. OkpyxeHHe BbIOOpa: HanpuUMep, OpraHU3alMOHHas CTPYKTypa YIpaBIeHHs U CUCTEMA UCCIIEIOBAHUSL.

3. Bo3MOKHBIE TIPH TaKOM OKPY:KEHHH Pe3yJbTaThl (COOOIIEHHME) Oj E{Oj| j € J}: Hanpumep,

aKTyaJlbHOCTh, HAyYHas HOBM3HA, HAYYHAs M IPAKTHYECKAsk 3HAYMMOCTb, TOCTOBEPHOCTD ...
4. JTocTyIHbIE areHTaM CIIOCOOBI JEeHCTBUSI Ci e{Ci| iel}.

5. Mopenu cuTyanuu BIOOpa IENeyCTPEMIICHHBIX ar€HTOB.
6. 3HaUUMOCTh IIEHHOCTEU IEJICYCTPEMJICHHBIX COCTOSIHUHN JUIsl ar€HTOB. 3HAUCHUS JIMHTBUCTHYECKOM

HepeMCHHOﬁ «GHAYMMOCTBb LICHTpA I'paBUTAllUU LCICYCTPECMIICHHOTO arcuTra», 3HaUCHUC q)yHKI_II/II/I InpuHan-

nexuoctd_3 snk (EV)).
7. LleHHOCTH CHTYalUK BBIOOpA JUIS aKTHBHOM CHCTEMBI OyIET ONMpPENEIATHCS ¢ MOMOIIBIO IEHTpa Tpa-

BUTAIMH 2
> snk(EVk)xEV
EV = keK
sn (EV,
> sn (EV,)
keK
8. OneHka )KenaTenbHOCTH CUTYaIUH BHIOOPA /TSl aKTUBHON CHCTEMBI
sog{EVk,k € K}I = min sogk(EVk).
keK
9. OmnpenesieHre TPyNIoONd HCCIEIOBATEICH MPUEMIIEMOTO IO €€ NPEACTABICHUIM (3HAUYCHUS JTUHTBH-
CTHYECKOH MEepPeMEHHON «YCTYIKa» WIN «COTPYAHUYECTBO» M (DYHKIIMU HMPUHAJICHKHOCTH SOt(Cly)) YPOBHS

k

*
YCTYIKH MIIM COTPYOHHMYECTBA o =arg max sot(ar ). IlpakTHdeckyn MOKeT OBITH BHIOPAHO W3 MHTEpBala
reR
[ min sog; (EVk), max S0g (Evk )] WIH II0 €ro UEeHTpPY.
keK kekK

*
10. Onpenesnenue Tpymnmon uccnenopareneii mo ¢  TapaHTHUPOBAHHBIX YCIOBHU COTIACOBAHMUS TIO IICH-
HOCTSM LEJIEYCTPEMIIEHHBIX COCTOSHUH LIENEYCTPEMIIEHHBIX areHTOB Echog .

3. AHanu3s u cuHme3s mexoucyunauHapHol Moodesnu noeedeHust

OCHOBO# TOCTPOEHUS MEXANCIUIUINHAPHON MOAETHN MOBEACHUS SBIISETCS TUIOTE3a, YTO C TICUXOJIOTH-
YECKOI TOUKH 3pEHHsI MO3I UMEET HECKOJIbKO ypOBHEil 00paboTku nHpopmarmu [5]:

1-i1 ypoBeHb. OKpyKeHUE U KOHTEKCT.

2—1i ypoBeHb. [loBeneHue: AeCTBUS U pe3yNbTaThl (PEaKIIUHU).

3-i1 ypoBeHb. CIoCOOHOCTH M CBOUCTBA.

4-i1 yposenb. LleHHOCTH.

5-it ypoBeHb. Mnentudukaius.

6-it ypoBeHb. J[yXOBHOCTS.

Ee onncanue cTpouTCst C HOMOILBIO MPABAOIIOA00HBIX PACCYKICHNH 1 HEYETKOM HEMOHOTOHHOM JIOTUKH.

Jlumepamypa
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OLIEHKA CUHEPIETUYECKOIO 3®®EKTA MNPU CIUAHUN
KOMNAHUX METOAOM MATPUYHOU CBEPTKH

I'onoakos A.J.
(Ancmumym npobnem ynpasnenus PAH, Mockea)
a.golodkov@yandex.ru

B cospemennoli Muposol SIKOHOMUKU 8AXNCHYIO POb Uspaem npoyecc CAusHus u nozuowenus komnanuil. Ha
amy memy Obll0 HANUCAHO MHOICECBO pabom, HO 8 HUX He YOelsemcsi NPUCMANIbHOe HUMAHUE onpeoere-
HUIO (haKmopoe u CMenenu ux GAUsHUs Ha dPHexm curnepuu npu CIUSHUAX U NO2TOUWEHUSIX KOMNAHUIL, 4O
nPUBOOUM K NOBLIUEHUI) NOSPEUWHOCMU NPU ONPedeNeHUl CUHep2emuyeckoeo sggexma. B oannoil pabome
NPeoNodceH Memood ONpeoesieHUsl CUHEPLEMUYECK020 Ihhekma, OCHOBAHHBII HA BbIAGIEHUU OCHOBHBIX ClU-
Hep2emu4ecKux (hakmopos KOMNAHUL U UX OYEHKU C NOMOUbIO MemoOd MAMPUHHOU CEEPMKU.

Krouesvie cnosa: cunepeemuuecxutl a¢pgpexm, ciusnue KOMRAHUL, MAMPULHASL CBEPIKA
BeedeHue

OpnHoi U3 OCHOBOMNOJATAIOIINX XaPAKTEPHBIX YEPT PA3BUTUSI COBPEMEHHON MUPOBOM 3KOHOMHUKU SIBJISI-
eTcs yCHIICHHEe, MOJKHO Ja)Xe CKa3aTh - y)KECTOUeHHE, KOHKYpeHTHOH 00phObl. boprba 3a motrpeduress Be-
ACTCA IO BCEM HaIIPaBJICHUAM, 3TO U pa3BUTUC HOBBIX TEXHOJOTHH KakK B IIPOU3BOJCTBE TOBAPOB U YCIYT,
TaK ¥ B MX NMPOJBIKCHUY Ha PHIHOK, arpecCUBHAS U LIeJICHANIPaBIeHHas peKiiama, 1 MHOroe apyroe. Bee ato
HEBO3MOXXHO 0€3 MOBBILICHUS 3((GEKTUBHOCTU JESTEIBHOCTH KOMIIAHUI HE TOJNBKO B IMPOM3BOJICTBEHHON
chepe, HO U B ynpaBjicHUecKoi. Ha mepBbIf IUIaH BBIXOJAT TPAMOTHOE CTPATErMYECKOE ILJIaHMPOBAHUE,
ynpasiieHHe (UHAHCAMH, TUBEpCU(PHUKALUI PUCKOB U T.A. M OJHUM M3 OCHOBHBIX MHCTPYMEHTOB IOBBILIE-
HUSI KOHKYPEHTOCIIOCOOHOCTH B JOJIFOCPOYHON HEPCIEKTUBE SIBJISCTCS MEXAaHU3M CIUSHHSA W HOTJIOLICHUS
KOMITaHUM.

B IIO0CJICAHUEC T'OAbI OHy6JII/IKOBaHO MHOXXCCTBO Hay4YHBIX I/ICCJ'ICI[OBaHI/Iﬁ Ha 3Ty TCMY, HO Ha HaIll B3IJIAQ
B 9THX paboTax yAemnseTcs HelOoCTaTOYHOE BHUMAHUE ONpEACTICHUIO (AaKTOPOB M CTENEHH MX BIHMSHUSA Ha
3(1)(1)6KT CUHCPIUr NpH CIUAHUAX WU MOTJIOIICHHUAX KOMHaHHﬁ, YTO MNPUBOAUT K HOBBIIICHHUIO IMOTIPCHIHOCTHU
MIpH OMpeAeIeHUH CHHEepreTuieckoro 3dgdekra. B manHol paboTe mpemiokeHa METOIOJOTHS ONPEICIICHUS
cuHeprerudeckoro dddexra, 6azupyromasicss Ha BHISBJICHHA OCHOBHBIX (TOTEHIIMAIBHBIX) CHHEPTETHIECKAX
(haKkTOpPOB KOMITAaHUK M UX OLIEHKH C UCITIOJIB30BAHUEM METOAAa MAaTPUYHON CBEPTKH.

1. akmopsbl, enusroujue Ha aghghekm cuHepauu

Ha mepBom sTamne ObLIM BbIJCIEHBI OCHOBHBIE (DAKTOPHI: PUHAHCOBO-3KOHOMHUYECKHUE, JIOTUCTHUYCCKHUE,
BIIMSIOIIME HA MECTO OPTaHU3aIlUK HA PhIHKE, MAPKETUHTOBBIE, YIIPABICHUECKHUE, TIOUTHUECKUE, BIHSIOIINE
Ha peaymzaruio. (puc. 1.1)

—‘ @®axTophl, BIHAKMAE Ha 3¢ hexT cHHeprHE Npa H TOT: X fi

e Bmasmonne Ha MecTo B e 13 pe:
QpraHzaIF HA PEIHKE

— JlorHcTIECKHE MapreTHHr 0BBIE — ‘Vmpagneweciue

L PIHARCOB0-IKOHOMH ECKHE Tlommraeckue —

Puc. 1.1.

Kaxxipiii 13 3THX (akTOpoB packiajablBacTcs Ha COCTABISIIONIME, MO KOTOPBIM JIAETCs JKCIIEpTHAsS
oueHka. Hampumep, MapKeTHHroBble (AKTOPBI COCTOAT W3: MEPEKPECTHBIX IMPOAaX, OOIIUX PEKIaAMHBIX
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KaMITaHUH, HEHTPAIN3alii MapKeTHHTa WIN TOPTOBOIO CHHEPTU3Ma, CO3JaHUS HOBBIX MPOIYKTOB, PACIIH-
PEHUSI HOMEHKJIATYPBI.

[ocye momy4eHus 3KCepTHON OLEHKH, (PaKTOPBl OOBbEAMHSIOTCS B TPYIIIBI, B 3aBUCUMOCTH OT HX BaXK-
HOCTH JUTS KOKI0# Kommanu. (puc. 1.2)

Bmrmonme Ha MecTo
OpraHNIAINH Ha PEIHKE

PUHAHC OB 0-IKOHOMHY ECEKHE JlorucTiaecime

MapKeTHHT 0EEIE YhpaEneEuecKHue TlomTiaeckue

— | Bmwmoume Ha peamzamzo

Puc. 1.2.

CrenyromyM IIaroM SIBJISIETCS MPOLECC MOOYepPeTHOro (POPMHUPOBAHUSI MATPUI] B KKIOW W3 TPYII,
UCTIONB3YS METOJ, MAaTPUYHOM CBEPTKH.

Paccmotpum Ha mpumMepe niepBoit rpynmbl. CHavana aHATM3APYIOTCS MEPBBIE 1Ba GakTopa (BIHSIONINE
Ha peayn3alliio 1 MAPKETUHTOBBIC), KOTOPBIM IPUCBAUBAIOTCS BECOBBIC KO duIreHThI. (puc 1.3)

EHEEEE
e HIENEE
HHIENEERE
| IR
MapreTHHIORET

Puc. 1.3

[IpoBoauTCcsi CBepTKAa MATpHIBI U (GOPMHUPYETCS CICAYIONas MaTpHila Ha OCHOBAaHHH DPE3YJIHTaTOB
CBEPTKH IEPBOi ¢ 0OaBICHUEM Cleayroniero Gpakropa. ITOT Mporece MPoJ0KAeTCs MoKa He OYAyT mpo-
AQHAJIM3UPOBAHBI BCe (PaKTOPBI U3 MEPBOM TPyIHIbl. AHAIOTMYHBIM 00pPa30M aHAIM3UPYIOTCS BCE BBIJCIICH-
HBIC PYIIITHL.

[Tony4uB WTOrOBBIE MATPHIIBI TI0 BBIIEICHHBIM TPYIaM, MPOBOJUM TPOLECAYPHI CBEPTKH IS TPYII
AHAJIOTMYHYIO TIPUBEJICHHOM BBIIIE IS (haKTOPOB.

PesynbTupytoias MaTpuiia KOJIMYECTBEHHO ONPEACISCT MOTCHIIUA aHAJIM3UPYEMO KOMIIAaHUH C TOY-
KM 3PEHUS TOCIICAYIONIETO CIUSHUS WU ITOTJIONICHHMS.

Jlist TOoro, 4ToOBl TOYHO OMPECITUTh MOJAXOAUT KOMITAHHSI WITH HET, Mbl BBOJIUM CHCTEMY OLICHOK IO 4-
OalLHOM IIKaje:

1 Gaut- mprcoeMHEHUE K KOMIIAHUN HEBBITOTHO

2 GaJia- MPUCOCTUHEHUE BO3MOXHO, HO BBIFO/]a HEM3BECTHA

3 basuia- MpPUCOSMHEHHE JACT BBITOLY

4 6arnia- MPUCOCTUHEHNE OUYEHb BBITOTHO

2. Mpumep 3adavyu

Msb1 uMeeM TISATh KOMITAHWH TPETEHICHTOB W OTPaHHUYeHHBIN OFO/DKET Ha WX mpucoeanHenue. [loode-
peIHO MPOBOJMM MATPUYHYIO CBEPTKY KOMIAHHWH MpETeHIEeHTOB. Hac mHTEpecyloT Te W3 HUX, KOTOpHIC
HMMEIOT OIICHKY He HIKe Tpex O0ayuioB. CHavajia pacCMaTpUBaeM KOMITAHUU ¢ MAKCUMAJIbHBIM 0aJlIoM, €CITU
TaKWX OKa3anaach HECKOJIBKO, BEIOMpaeM TYT, Ha KOTOPYIO MBI 3aTpaTUM MeHbIle puHaHCcoB. /{anee MbI ipo-
BOJIM OIIEHKY MTePBOHAYALHON KOMITAHUH BMECTe C KyIuIeHHOU. [loce 3Toro Mel mpojjomkaeM 100aBIsATh
MIPETEHIEHTOB JI0 TE€X TMOp, IOKa HE U3PACXOAYETCs OFOKET, TMOO OIEHKN KOMITAHWN MPETeHEHTOB He 0y-
IyT HAC yCTPauBaTh.

Jlumepamypa

1. BYPKOB B.H., Kouaparee B.B., Ilpiranos B.B, Uepkammuna A.M. Teopus akmusHwix cucmem u co-
geputeHcmeosanue xo3salcmeenno2o mexanusma. M.: Hayka, 1984, C. -271 c.
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MHOOPMALMOHHAA TEOPUA MEPAPXUYECKUX
CUCTEM: MOAEJIN U METO[bI

I'openux B.A.
(Boruucnumenwvuwiti yenmp um. A.A.JJopoonuyeina PAH)
gorelik@ccas.ru
3os0ToBa T.B.
(@unancoswiii ynusepcumem
npu lIpasumenvcmee P®, Mocksa)
tgold11@mail.ru

B pamkax uumgopmayuonHol meopuu uepapxuyvecKux CUcmem paccMOmMpeHvl 3a0auu YHpAeieHUs
CHLOJICHBIMU CUCTEMAMU, UMEIOWUMU UEPAPXUYECKVIO CINPYKIMYDY U (DYHKYUOHUPYIOWUMU 8 YCAOBUSX 6HY M-
pucucmemHol HeonpedeieHHOCmu. i1 KOHKpemHblX MOoOeiel 9KOL020-IKOHOMUYECKUX cucmem npeoiio-
JHCEHbl MeXaHU3Mbl YNPABIeHUs, NO3BOIAIOWIUE CO2NACO8AMb UHMEPeCbl NOOCUCHEM U MeM CaAMbIM UCKIIIO-
YUMb PUCK OM OeYEeHMPATUIAYUL.

KiroueBble cioBa: mepapxuyeckas CHUCTEMa, NEHEHTPalIn3alys, yCTOWYMBOCTb, HEKOHTPOINPYEMBIC
(hakTOpHI, OIIEHKA PHCKA.

B CIIOXHBIX OpraHN3alMOHHBIX, B YACTHOCTH IKOJIOT0-3KOHOMUYECKUX, CHCTEMaX MEXaHW3MBI YIpaB-
JICHUSI OCHOBAHBI HAa HEPAPXUIECKON TEKOMIO3UIINH. AIEKBAaTHBIM MAaTEMaTHYECKHM arapaToM JJIs aHaTH-
3a UCPAPXUUCCKUX CUCTEM YIIPABJICHUA CIYKUT TCOPUA UIP. PaszButne TCOPETUKO-UT'POBOT'0 MOAXO0Ja K MO-
JETUPOBAHUIO UEPAPXUUECKUX CHCTEM MPHUBEJIO K CO3AaHUI0 HHPOPMAIIMOHHON TEOPUHN HePAPXUIECKUX CH-
cteMm [1, 2] u Teopun akTHBHEIX cucteM [3, 4]. B nannoit paboTe B pamkax WH(GOPMAIMOHHOW TEOPUH pac-
CMaTpHBAIOTCSl MEPApXUUECKUE CHCTEMBI, (PYHKIIMOHUPYIOIIME B YCJIOBHSIX BHYTPHUCHCTEMHOH Heompene-
JICHHOCTH (pI/ICKa), CBSI3aHHOM C CaMOCTOSITCILHBIMU I[eﬁCTBHﬂMPI MMOACHUCTEM KaK PE3YJIbTaT ACUCHTPAIN30-
BAHHOTO YIIpaBJIeHHUs. PHCK B MepapXu4ecKoil CHCTEME MOXKET BBIPaKAThCsS B MOTEPE YCTOWIMBOCTH (VI
TOMEOCTa3Hca) CUCTEMBl U CHIDKEHHUU A(PPEKTUBHOCTH ee PyHKIHOoHMpoBaHud [5, 6]. [lorsrue ontumans-
HOCTH YINPaBJICHUS BEPXHETO YPOBHA (IICHTPa) JOHKHO OOBCIUHATH CTPEMIICHUE K YBEIIMUCHUIO 3HAUYCHUS
ero kputepus 3Q(HEeKTHBHOCTH U K JOCTIKCHUIO YCTOWYMBOCTH (DYHKIIMOHUPOBAHUS CHCTEMBI. OCHOBHBIM
YCIIOBHEM YCTOHYMBOCTH M 3(PPEKTUBHOCTH (YHKIMOHHPOBAHUS B MEPAPXUUECKOW CHUCTEME SIBISETCS CO-
IJIACOBAHHOCTh MHTEPECOB BCEX €€ MIEMEHTOB. Takum 00pa3oM, PUCK 31€Ch MOXKET OBITh CBSI3aH HE TOJIBKO C
BOSHeﬁCTBHeM BHEIIHEN Cp€abl, HO U 4YTO CHeHI/I(I)I/IT-IHO C BOBMOXHBIMHU HECKOOPAMHHWPOBAHHBIMU HeﬁCTBH-
SIMU TIOJICUCTEM, PUBOISAIIMMH K HAPYIICHUIO TOMEOCTa3HCa CUCTEMBI.

B pabote paccmarpuBaroTcsi 6a30BbIe MOJIEIN U METO/IbI UCCIICIOBAHHS TEOPUH HEPAPXUUECKUX CHCTEM
W MX KOHKPETU3AIHs TPUMEHUTENHFHO K 9KOJIOr0-9KOHOMUYECKHUM IPOLIECCaM.
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PPAKTAIbI U MOBTOPAKOLWHUECA UIPbI

I'opesos M.A.,
(Boruucnumenvuwiii yenmp PAH, Mockea)
griefer@ccas.ru

B cmamve npuseden npumep npocmotl meopemuKo-uespo8ol Mooeiu, 8 KOMOopol MHOMCECME80 ONMUMATb-
HbIX 8blUcpblLiell 001a0aem apKo 8bIpANCEHHOU PPAKMATbHOU CINPYKMYPOU.

KroueBrle ciioBa: (1)paKTaJ'II)I, MMOBTOPAIOIIUECA UTPBI, pPABHOBECHS 110 H3H1y

[epBbie mprMeps! GpaKkTaTbHBIX MHOKECTB OBUTH MPUAYMaHbl aHAIUTHKAMH B KaUueCTBE MMapaioKCalb-
HBIX TEOPETUKO-MHOKECTBEHHBIX KOHCTPYKIMK. B MoJensx Teopuu Urp Takue mpuMephl BO3HUKAIOT ecTe-
CTBEHHBIM 00pa30M B CAMBIX HEOXKUTAHHBIX CHTYAIIHIX.

Hwxe mpuBenmeH coBcem mpocTol mpumep Takoi cutyannd. OH OCHOBaH Ha paCCMOTPEHHUH OeCcKOHed-
HOM TOBTOPSIIOIICHCS UTPBI, H3yUYaBIICHCs, HanpuMep, B [2,4]. B kauecTBe 6a30BOI HCHONB3YeTCs UTPa «ce-
MEHHBINA CIIOP», KOTOPast MPUBOAUTCS B IIOOOM Ha4aJIbHOM KypCe TEOPHH HTP.

PaccMoTpuM crieayromlyio urpy AByX JMil B HopMmaiabHo#t dopme I' = (U, V, g, h). B Heit yuacTByioT n8a
UTPOKa, KOTOPBIX IO TPAAUIMK OyIeM Ha3bIBaTh MEPBBIM U BTOPHIM. 31ech U 1 V — 310 MHOKeECTBa, a § u h
— (yHKIUH, ONIpeIeTICHHbIC Ha IeKapTOBOM mpousBeaeHun U x V 1 MpHHUMAFOIIe 3HAYSHUS U3 MHOXKECTBA
neiicTBuTenpHBIX yrcend R.

®ukcupyem kodddurment nuckontupoBanus P € (0,1) u Ha ocHOBe urpsl I MOCTPOMM HOBYIO UTPY
P =P VP gP h",

CrparerusiMi TEpBOTO WrpoKa B JTOH Wrpe SBISIOTCS OECKOHEYHBIE ITOCIIEAOBATEIHPHOCTH
uP = (Ug,uy, ...), B koTopeIx U; € U (t =0,1,...). MHOKECTBO BCEX TaKHMX MOCIIEAOBATEILHOCTEH 0003HAYUM
UP. AHaJIOrHYHO CTpaTerusMM BTOPOTO UTPOKa ABJIAKOTCS IOCIEN0BATENBLHOCTH VP = (Vo,Vy, ...), Tae Vy € V,
t=1,2, ..., a MHOKECTBO BCEX CTPAaTEruii BTOPOro urpoka obosnagaercs V °.

OyHKIMKM BBIMTPHINIA TIEPBOTO M BTOPOrO HMIPOKOB B ITOW Wrpe OINPEACISIOTCS yCIOBUSIMU

g7 (P V") =31 pg () 1 hPP,vP) = ph(u,v,) -
t=0 t=0

Cutyanumeii papHoBecus o Hamy B urpe I HasbiBaeTcst Takas napa crpaTeruii (U,V), 4To st HOOBIX
crpareruii U € U u vV € V Bemonusttorest Hepasenctsa g(u,v ) <g(u,v) u h(u,v) <h(u,v). Ananoru4so
OIpeeNIArTCs paBHOBecus 110 Hamry B urpe I'P .

Herocpe/IcTBEHHO TIPOBEpSETCs, 4TO eciu crpaterun U°° = (u;,u; ) u vk = (V;,VI ) 06pasyIoT cH-
Tyarmio paBHoBecus B urpe I'°, To mpu mo6om t = 0,1, ... mapa (u: v ) OyJeT CUTyarueil paBHOBECHS B HT-
pe I'. Bepro u o6parroe. Eciu maps! (u: vV, ) (t=0,1, ...) SBAAIOTCA CHTyaUsAMH paBHOBecus B urpe I, To

ctpaterun U™ =(u;,u; ,) u v =(v;,vf ,) 00pasyroT cutyaumio paBHosecusi B urpe 7. Eciu B urpe I’

MMEETCS] HECKOJIBKO CUTyalluii paBHOBECHs, TO Ha miare t MOXKHO BBIOHMPATH JII00YI0 U3 HUX, HE3aBUCHMO OT
TOT0, KaKUe CUTyalluu ObUIM BHIOpAHBI Ha MPEAbIAYINNX Iarax. M aTuM ucuepnbiBaeTcsi Bce pazHooOpasue
cutyanuii paBHoBecus B urpe [P,

1 N
Teneps monoxxum p = 3 a B KauecTBe Urpsl [ Oy/ieM paccMaTpuBaTh UTPY «CEMEHHBIN CIIOp», B KOTO-

poit U =V = {1,2}, a pyHKIMK BBIMTPHIIIA 331aI0TCSI PABCHCTBAMH

9(1,1)=0,9(2.2) =2,9(1.2) =9(2,1) = -4,

h(1,1) =2,h(2,2) =0, h(1,2) =h(2,1) =—4.

B cuity ckazaHHOTO BBINIE B CUTYal[M PABHOBECHS HA KAXKIOM IIare MepBbId UTPOK MOTYYaeT BBHIUT-
poitx O WM 2, mpUYeM Ha Pa3HbIX LIarax BBEIOOP M3 3THX BO3MOXHOCTEH MOYKHO OCYILECTBISITH POU3BOJIb-

=1
Ho. TO €CTh PaBHOBECHBIE BBIMTPBILIU B MTPe [” — 9T0 BCEBO3MOMKHBIE 3HAUEHHUS CyMMBI Zga[ , T1e Koa(-
t=0
($uIMeHTH! 8; NpUHUMAIOT 3HaueHust 0 iy 2. A 3HaYUT MHOKECTBO BCEX TAKUX BBIMTPBILICH — 3TO KIlacCH-
YeCKOe COBEPILICHHOE KaHTOPOBO MHOXKecTBO. Ero xaycnopdosa pasmepHocts paBHa 10g;2.
To xe, pazymeercs, BEpHO U JJIsi MHOXKECTBA PABHOBECHBIX BBIUTPHILIEH BTOPOTO HUTPOKA.
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HOCTpOCHHaH urpa Fp HC CJIMIIKOM HHTCPECHA, ITOCKOJIBKY B 13(9)71 OTCYTCTBYCT AWHAMUWKA NMPUHATUA
pemeHI/Iﬁ, TaK KaK UTPOKHU HUYCTO HC 3HAKOT O TOM, KakK I[efICTBOBaHH HX MapTHEPHI B IIPOMIJIOM. HOBTOMy

paccMOTpuM eltie oaHy urpy I'f = <U,kp VP gl hP > .

o p_
CTpaternsMu IepBOro MTpoKa B 3TOH HIpe ABIAIOTCA GeckoHedHble HAGOPB U = (U, Us,,...) , B KOTO-
t—1 t-1
PBIX Ux; — QYHKIMSL, oToOpaxkaromas JeKapTOBO MPOU3BENCHIE HU XHV B MmHOkectBo U (t=0,1, ...).
=0 7=0
MHO)eCcTBO BceX Takux HabopoB o6o3naumm U.”. CrparerusiMu BTOpOro Hrpoka SBJISIOTCS HaOOpPHI
t-1 t-1
vl = (V*O,v*l,...), rJie V+¢ — QyHKIHUsSA, 0TOOpaXaromias TO K€ ICKapTOBO MPOU3BEICHUEC HU XHV B MHO-
=0 =0
xectBo V (t=0,1, ...). MHOXeCTBO BCcex cTpareruii Takoro Buja ectsb V.° .
OyYHKIMK BBIUTPHINIA B 3TOH HIpe ONpPEACISIOTCS CIeAYomUM o0pazoM. C TOMOIIBI0 PEKYPPEHTHBIX
COOTHOIIECHUM
Uy =Usg, Vg = Vig,
Uy = U (Ugy ey Uy g,V Vi),
V, =V (Ugseens Uy 4, Vgsees Ve y), T=1,2, 000

BBIYMCIAMM HaOopbl ympasieHuil (UgUg, ...) U (Vo,Vi, ...) U TIOJOKAM gf(uf,vf)=2ptg(ut,vt) u
t=0

h? (e v2) =S pth(u,v,)

t=0
ConepxaTenbHO 3TH KOHCTPYKLMH 03HAYAIOT, YTO B KAXK/BIH MOMEHT BPEMEHH MI'POKH 3HAIOT BBIOODEI,
CZIeaHHbIE HA MPEABIIYIIMX LIarax, 1 IPUHUMAIOT PEIICHHUS Ha OCHOBE 3TOI HHGOpPMALIUHL.
[Ipu yBenuyeHunu creneHn MHGOPMUPOBAHHOCTH MIPOKOB MHOXKECTBO PAaBHOBECHBIX BBIMIPHILIEH, BO-
o01ie roBopsi, pacmmpsiercs. Ho ecii BepHYThCSI K pACCMOTPEHHOM BBIIIE UTPE «CEMEHHBIN CIIOp», TO TaKO-
IO pacUIMpeHUs: He MPOUCXOAUT. Y OEANUTHCS B 3TOM MOKHO HEIIOCPEICTBEHHO, a MOKHO M OIMCATh IIOJIHOE

MHOKECTBO CHTyalHii paBHOBecHsl B urpe I'! (TeXHHKa JOKa3aTelbCTBAa COOTBETCTBYIOIICH TEOPEMBI He-

MHOI'O HECTaHJIAPTHA, HO CTPYKTypa PaBHOBECHBIX cTpareruil, Hailnennas FO.b. I'epmeiiepom u A.®. Kono-
HEHKO, TPaJMIIMOHHA: IpeJiaraeTcs B3aMMOBBITOJIHAS MporpaMMa JeHCTBUN M MpUMEHSETCs] HaKa3aHHe 3a
OTKJIOHEHHE OT 3TOW mporpammsbl). Takum o0pa3oM, B KauecTBE MHOKECTBA PaBHOBECHBIX BBIMIPBILICH
BHOBB IIOJIYYHM KaHTOPOBO COBEPLICHHOE MHOKECTBO.

[NosiBneHne CTONb CIOXHBIX KOHCTPYKIIUI OOBIYHO TPAKTYETCsl KAK CBHIETEIHCTBO XAOTUYHOCTH B MO-
nenu [3]. B npuKiIagHbIX HCCISIOBAaHUAX CTOMT MPOBEPSTH, ACHCTBUTENBHO JIH JJIsl MOACIUPYEMON CUCTe-
MBI XapaKTepHO XaOTHMYHOE MoBeAeHHe. B mpoTuBHOM ciydae Monens TpeOyer yrouHeHus. OAMH U3 BO3-
MOXHBIX CITOCOOOB TAKOTO YTOYHEHHMS, TPETI0KEH B [1].
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COJIEP)KAHUE
3AO0AYUN CUHTE3A ONTUMAIbHbIX MEXAHU3MOB B AKTUBHbIX CUCTEMAX

Enaneen A.K.
(Ancmumym npobnem ynpasnenuss PAH, Mockea)
anver.en@gmail.com,

Paccxwampueaiomc;l 3a0a4u CUHMe3d ONMUMAIbHLIX MEXAHU3MOB ynpaeienust 6 aKmMusHoU cucmeme, Co-
cmo;zmeﬁ u3z yemmpa u AdKmueHo20 ajaemerma npu pas3jiuvdHsblx eapuanmax qubopMupoeaﬂnocmu yenmpa o
napamempdax MOOeNU aKMuHO20 d1IeMeHmd. O6cyofcda10m(:ﬂ YCI08UA, NPU KOMOPbIX ONMuUMalbHoe peute-
HUe ydaemcg noJay4ums C UCnOol1b306aHUEM NPUHYUNOB COSNIACOBARHOCO YNPABIEHUA.

Karouesrle ciioBa: OpraHu3anoHHasg CUCTEMaA, UCpapXusd, MEXaHNU3M YIPABJICHHA, IPUHLIHUII COIIaCOoBa-
HUA, OIITUMHU3AIHA.

3amaya CHMHTE3a ONTHUMAIBHBIX MEXaHW3MOB (COBOKYITHOCTH TMPOIEAYDP TUIAHUPOBAHHUS M CHUCTEM CTH-
MYJHpOBaHUs) OblIa MOCTaBleHa B MEPBBIX pabOTax MO TEOPUU aKTHBHBIX CHCTEM M B 00LIeM BHJE Oblia
npeacTasieHa B [1].

B pabotax [2-5] ObUTIO MONYYEHO pelIeHWe 3aJadll CHHTE3a ONTHMAIFHOTO MEXaHW3Ma IS CITydas
MOJIHOM MH(OPMHUPOBAHHOCTH IICHTPA, U JIOKa3aHa ONTHMAaJIbHOCTh COTJIACOBAaHHBIX MEXaHU3MOB. B [5] ObI-
JI0 TIOKa3aHo, YTO OJMH U3 BapHaHTOB PELICHUS] PACCMOTPEHHOM 3a/laun COOTBETCTBYET Teopeme [ epmeiiepa
[6]. JanbHeliee pa3BUTHE 3a7]a91 aHAIHA3a U CHHTE3a MEXaHH3MOB CTHMYJIMPOBAaHUS B YCIOBHAX MOITHOU
uH(opMHUpOBaHHOCTH TIOy4YmiH B [7-9].

Ecnu nyist ciyyast mostHOM MHGOPMUPOBAHHOCTH IICHTPaA 3a7a4u CUHTE3a [2-9] XOpoIIo MCCIeI0BaHbI U,
MOXKHO CKa3aTh, IMOJIHOCTHIO PEIICHBI, TO TSI CIIydasl HEITOJIHOW MH(QOPMUPOBAHHOCTH PEIICHUIO OKA3aIHCh
JOCTYITHO TOJIBKO JOBOJIBHO OTPAaHMYEHHOE TOAMHOXKECTBO 3a/1a4.

PaccMoTpuM 371eCh aKTUBHYIO CHUCTEMY, COCTOSIIYIO TOJBKO W3 OJHOrO aKTHBHOTO 3yieMeHTa (AD) u
onuoro nenrpa (L). MadopmupoBarnocTts 1] 06 AD onpenensercss umeromelicss y Hero nHpopMalueit o ma-
pamerpax AD.

I cnydas, korna 1l 3HaeT (QyHKIUIO pachpelesieHUsl CIIydalHOro MapaMmerpa, XapaKTepH3YIOLIEro
AD, pelieHne 3aJaud CHHTE3a ONTUMAIFHOTO MEXaHW3Ma JUIsl pacCMaTprUBaeMOi aKTUBHON CHUCTEMBI MPH-
Bezeno B [10-13].

Jiist cyyast HeNnoIHOM HHPOPMUPOBAaHHOCTH L, KOra OH 3HAET TOJIBKO HUKHIOK M BEPXHIOI TPAHUIIBI
napamerpa AD, 1 AD coo0IaeT eMy OIEHKY CBOErO MmapaMmeTpa, MOoIy4eH psjl Pe3yJIbTaTOB 0 CUHTE3Y OII-
TAUManbHOTO MexaHu3Ma B [14-18]. [Ipu 3ToM 10Ka3aHO, YTO B YUCIIO ONTUMAIBLHBIX MEXaHU3MOB BXOJIST,
TaK Ha3bIBaeMbIe, COTIIACOBAHHBIC MEXaHM3MBbI, 00ECIIEUHBaIOINe COOOIIEHIE TIOCTOBEPHON HHPOPMAIIVH U
BBITTIOJIHCHUE HAa3HAYacMOI'0 LICHTPOM I1JIaHa (OHTI/IMEU'H)HOCTB COT'JIaCOBAaHHBIX MeXElHI/ISMOB).

B atux paborax paccMaTpuBanach MpocTas MOJCIb, B KOTOPOW COCTOSHHE AD, COOTBETCTBEHHO M
IJIaH, a TaK)Ke ero mapaMmerp, SBJSIOTCS CKAIpHBIMU BenmnunHaMu. lleneBas Gpynkuus AD mpencraBuMa B
BuJie (DYHKIIMH TOOIIPEHHUS 32 BHIOOP 3HAYCHHUS COCTOSHHUS MHHYC (YHKIIHMS IITPa(oB 3a OTKIOHEHHUE CO-
CTOSIHHSA OT IUTaHA M MUHYC (DYHKIUS 3aTpart, 3aBUCSIIAs OT 3HaYCHUsI COCTOSIHUS AD U ero mapametpa. [Ipu
ATOM TIPEIIIONIAraeTCs BhIMoaHeHue ycnoBuit Cnenca-Mupauca [19].

O06001menne dTUX pe3yabTaTOB HA CIlydall MOJIEIN ¢ MHOTOMEPHBIMHU TTOKA3aTEIsIMA COCTOSIHHSA, TIJIaHa
Y napaMeTpoB AD HaTaJKUBAeTCs Ha CYHICCTBEHHOE yCJIOKHEHUE 3aaaud. OaHuM u3 (akTopoB, MPUBOJIS-
IIUX K YCIIO)KHEHUIO 3aJ[auM, SBIISAETCS TO, YTO B 3TOM CIIydae MHOKECTBO COTJIACOBAHHBIX TUTAHOB SIBIISETCS
HEBBIITYKJIBIM JIAXKe JIJIsl CHIIBHO COTJIACOBaHHBIX (PYHKIUH MTpadoB, 32 UCKIIOYSHUEM CTydasi, KOTJa BeH-
YHHa mTpaQ)a 3a HEBBINOJHEHUS TUIaHa SIBIISIETCS KOHCTaHTOM. MIMeHHO JJIA TaKHUX HITpa(l)OB B JaHHOM J0-
KJaJie pa3padaThiBaeTCsl MOJXOJ K ONPEIEICHUIO ONTUMAITFHOTO MEXaHU3Ma, OCHOBaHHBIN Ha MPUMEHEHUU
pe3yibTaToB padot [14-18]. DToT moaxoa WILIIOCTPUPYETCs Ha MPUMEpPE, KOTJla COCTOSHUS, TUIaHBI U mapa-
METPBI UMEIOT Pa3MEPHOCTh, PABHYIO JIBYM.
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PABHOBECHUA B BE3OINACHbLIX CTPATEIUAX
HA PA3PbIBAX HAUNYYLUUX OTBETOB?

HUckakoB A.b., UckakoB M.b.
(Ancmumym npobnem ynpasnenus PAH, Mockea)
isk_alex@mail.ru, mih_iskakov@mail.ru

Ilpeonacaemcsa npocmoii Kpumepuii Cywecmeosanusi pagHo8ecull 8 Oe30NACHbIX CMpamecusx 6 MouKax
paspviéa QyHKYUU HAUTYYWUX OMBEmMOo8 USPOKO8 6 HEeKOONepamusHou uzpe 08yx uepokos. llpusodsmcs
npumepvl NpUMeHeHUsi Kpumepus O YEeHOB80U uepbl 0YONoIUCHO8 8 MOOelU NPOCMPAHCMBEHHOU KOHKY-
penyuu Xomennunea u 011 cocmsasanus Tanrnoka 08yx uzpoxos.

KiroueBsie cioBa: PaBHOBecust B 0€30TaCHBIX CTpATErHsiX, CyIIeCTBOBAHNE PABHOBECHI, HEKOOTIEpATHB-
HBIE UTPHL.

BeedeHue

Lenosas urpa B Mojenu XOTeJUIMHTA [5] yIOBIETBOPSET HEOOXOIUMOMY JIsl CYIIECTBOBAHUS PaBHO-
Becus Homa ycinoBWiO rapaHTHPOBAHHOTO JIYYIIETO OTBETa, MpeiokeHHOMY Penu [6]. A B cocTszaHuu
Tannoka [7] ueneBble (YHKIMH UTPOKOB BOOOIIE HEMpephIBHBL. HecMOTps Ha Takue CBOWCTBA IICJIEBBIX
¢dbynkuuii, papHoBecuid Hama He cyiiecTByeT HM B MOJiesid XOTEIUIMHTA, KOT/Ia UTPOKH BBEIOMPAIOT J0CTa-
TOYHO OJM3KHE APYT K APYry PacHoOXKEHUs,, HU B COCTA3aHMU Tanjioka AByX MUIPOKOB, KOTZa MOKa3aTellb
(hyHKIINH ycriexa IpeBbImaeT ABOWKY. Takum o0pa3oM, HecylecTBOBaHNE paBHOBecuit Hamia B aTux Mome-
J51X 00YCIIOBJIEHO UCKITIOYUTENBHO HAPYIIEHHEM YCIIOBHS KBa3HBOTHYTOCTH IeeBbIX (yHKIMI. HexBazuso-
THYTOCTb IOAPa3yMeBAacT MHOTOIIMKOBOCTh 1I€IE€BbIX (DYHKIMH (B MPOCTEHIIEM clIydae ABYXIHKOBOCTh). B
3TOM cilydae (PyHKUMH HAaWIy4IIUX OTBETOB MOTYT OBITH Pa3pbIBHBIMH, KOIZIa OHU «IIEPECKAKHBAIOT» C OJ1-
HOTO MHUKAa leNieBol QYHKIMU Ha Apyroi. Pa3peiBHbIe QYHKIMK HAMIYYIINX OTBETOB MOTYT HE MEpeceKaTh-
csl, ¥ B 3TOM CiIy4ae uUrpa He uMeeT paBHoBecus Hama. Mbl mokakeM, 4TO B TAKUX UTpax ¢ HEKBa3UBOTHY-
THIMU LEJIEBBIMH (DYHKIMSIMHA MOTYT BO3HHMKATh PAaBHOBECHS B OE30IACHBIX CTpATETusX (IpeasioKEeHHBIE
M.HckakoBbiM B [1]) B Toukax pa3pbiBa QpyHKINI HAWITYYIIMX OTBETOB, U JOKAKEM TPOCTOH KpUTEpHUil Cy-
IIECTBOBAHUS TAKUX PABHOBECHM /I HEKOOIIEPATUBHOM UTPhI IBYX UTPOKOB.

1. PagHogecus 8 6e3onacHbix cmpameausix

Konuenmus paBHoBecuit B 6e3onacubix crpaterusx (PbC) Obuta nmpeanoxkeHa it OMMCAHUS OCTOPOXK-
Horo noBeaeHuss M.MckakoBbiM B [1]. TpuBeném uinke onpenenenus PBC B HoBo# Gopme u3 [2].

Onpedenenue 1. Yepo3oii urpoka i mpoTHB UIPOKa | B PO HIIE CTpATEruii S Ha3bIBAETCS CTpATerus S'j Takasi,
[} i

ar0 W5 i s} = w5l n u_l'fﬁ'll'- S} w[s).

Onpeoenenue 2. Ctparerusi Sj UTPOKa | SIBISIETCSI fe30nachoit B ipoduiie CTpaTeruii S, eciii HU OJIUH UTPOK |

# | He UMeeT yrpo3 mpoTuB urpoka i B S. [Ipoduib crpateruii S sBiseTcs 6e30nacHblm npoghuiem, eciv

BCE €ro cTpareruu 0e30macHsl.

Onpeoenenue 3. Bezonacuvim omrnonenuem urpoka i B 6e3omacHoM npoduiie S Ha3bIBACTCS CTPATErus S'

_I . . [ 1 - o - -
TaKasi, 9T Wil¥ -} F wil¥) wu [y, 8. 5200 = w8} s mo6oit yrpossr S’ urpoka j # i IpoTHB Urpo-
. ; .

ka i B mpodune [+';. 5-;).

Onpeodenenue 4. besonacHelii npoduiIb CTpaTeruil SIBISIETCS PAGHOBECUEM 6 DE30RACHBIX CHPAMeZUAX

(PBC), ecrii HY OJTUH UTPOK HE MOXKET CZeIaTh 0€30IaCHOTO OTKIOHEHHS.

2. PBC Ha pa3pbigax Hauny4wux omeemos

Paccmotpum HEKOOIEPaTUBHYIO urpy JIBYX JIUIL B HOpPMAaJIbHOMN ¢dhopme
G={i e [12% s & 5 & =& — N ¢ paspeiBHOMN (yHKIMEN HAMITYdYIIMX OTBETOB UTpoKa 1.

2 Paboma evinonnena npu noddepocke PODHU, npoexm Ne 14-01-00131-a
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Teopema. ITycmo =" = (5], 531 mouxa pazpwléa GyHKYUU HAULYYUUX OMEECMOE u2poKa 1, € Komopoil uspox
2 umeem 6onvuuil (unu e menvuiull) eviucpviud. Eciu pynkyus nauryyuwux omeemos uepoka 1 nenpepwiena
6 5y cnesa (cnpaea), mo S* sensemcs PEC npu ébinonnenuu ciedyiouux yCeuo6uil.

®  uepok 2 He umeem 6e30NACHBLIX OMKIOHEHUL 8 S*,

o il (5, 8:) 6ospacmaem (yovisaem) no s ,

o g (el s o uals ) (Mg welsl5) (s ),

Jloxazamenvcmeo. IIpoduins S* Ge3omaceH s Urpoka 2, Tak Kak UTPOK 1 HE UMEET U3 HETrO BHITOJHBIX OT-
kioreHnd. OH Takke Oe30maceH s UTPOKa | B CHITY BBIITOJIIHEHHUS] BTOPOTO U TpeThero yciaoBuid. CormacHo
MIEPBOMY YCIIOBHIO UTPOK 2 HE MMeeT Oe30IMacHBIX OTKIIOHEHUH B S*, a UTPoK | BooOIIe HE NMEET BHITOAHBIX
otknoHenui. [Toatomy mo onpezaenenuto $* ssnsercst PEC. [

[IpuBenéuunie ycnoBus rapaHTUpyioT cymiectBoBaHue PBC mis Takux HEKBa3WBOTHYTBHIX HUIP, KOTO-
pBIe HE YIOBIETBOPSIOT CTAaHAAPTHHIM YCIOBHSIMH TE€OPEM CYIIECTBOBaHHS s paBHOBecuss Homra (rmo-
CKOJIBKY TIOCJIETHHE BKJIIOYAIOT YCIOBHE KBa3MBOTHYTOCTH, BOBMOXKHO B HEKOTOPOW ociabieHHoil popme).
[IpuBenémM noaATBEpKAAIOIINE IPUMEPHL.

Ipumep 1. Moaear Xoreamuura (1929) [5]. /Isa mpomasiia 0qHOPOIHOIO TOBapa PacIioaral0T Mara3uHbl
Ha paccTosHUAX @ U b oT koHIOB oTpe3ka amunbl | (a+b <1, a >0, b > () u ycraHaBIUBatOT 1ICHBI HA CBOI
ToBap Py M Py. [oKymarenu pacroioKeHbl ¢ PABHOMEPHOU TUIOTHOCTHIO BIIOJb OTPE3Ka M MOKYIAIOT TOBAp
y TOTO MPOJaBIia, [ieHa KOTOPOTO C YYETOM JIOCTaBKH OKa3bIBacTCs HIbKe. [[eHa J0CTaBKU 3aBUCHT JIMHEWHO
OT PacCTOSIHHUSI OT Mara3uHa J0 MOKYIaTess ¢ eAMHAYHBIM Ko uierToM. O003HAYNM PaCCTOSHHUE MEX-

ny marasuaamu kak d = | —a —b. Torna nenesas ¢pyHkims urpoka | B IEHOBOH Hrpe:
el e o pe — i
wlp e =4l +u—b+p; —m L [ —pa| =,
a, P o ope o
a 1eneBas (yHKIMSA BTOPOrO Urpoka cuMMmerpudHa. LleneBbie GyHKIMHM B OOIIEM Cllyyae JBYXIUKOBBIE.
v o 1ok g
IlepBblii MUK LEneBON (GyHKIMM Hrpoka | goctvraercs B My =p; —d -0 a propoii nuk — B
S o - .
v = (Zu+d +p,) 2. OyHKUMA HaMTydIIero oTBeTa Mrpoka | IepecKakMBacT co BTOPOro IHKA Ha

nepebiii py Pi = 3+ B — a — 4. Urpok 2 nmeer Gomblumii BBIMIPHILI B TOUKE paspbia B = (1.1,
roe B = 2(l — +T¥). Oyskums Hawiydmero oTBeta Mrpoka | HempephBHAa 10 Py cieBa. DyHKIMS
uilpy.pa) Beerma Bospactaer 1o Pe. [103TOMY BTOpOE YCIOBHE TEOPEMBI BBINOIHEHO. TPEThE YCIOBUE
MOJKHO MepenucaTh B BUJIC IBYX YCIOBUM: Mz = J-lf"'m'.f.!-'i'," uwz(prpn — o — ) = s (@'} Bee orkione-
HUS C YBEJIIMYEHHUEM IIEHBI He 0€30ITacHbI Ul UTPOKa 2, MOCKOJIBKY UIPOK | MOXKET MepecKOYUTh B OTBET Ha
MEPBBIN MK CBOCH 11e1eBOH (PYHKIIUH U MOJpe3aTh UTPOKa 2 Ha BCEM phIHKE. Bece OTKIIOHEHUS Urpoka 2 ¢
MOHIDKCHUEM IIEHbI €My HE BBITOJIHBI, KOT/Ia BBINMOJHSETCS TPEeThe yciaoBue. [109ToMy miepBoe yciioBHe Teo-

PEMBI BHITTOJHEHO NP BBHITIOIHEHUH TPETHETO yCcioBHs. MTak, mo Teopeme Touka paspeiBa P ssusiercs PBC
ik e

B I1I€HOBOH wurpe XOTEINIMHra Ha OTPe3Ke, KOTJA BBIIONHAKOTCS YCIOBUS Mi S Bi [} wm
- : D T o R St S T
welpp g —d — 0 < wi (") wm ecnm mx pacrmcats S+ b — Gvbl S = T h=b=11 Do

T

COBIIAAACT C OAHUM U3 CIIYYAaCB IMOJHOI'O pCHICHHA, ITIOJITYYCHHOTO B [3]

Ipumep 2. Coctsazanue Tatoka aByx urpokos (1967) [7]. [IBa urpoka npuKIa bIBAIOT YCUITHS X1 U X,
COPEBHYSICh 3 €AMHUYHBIN PH3, K UMEIOT LeJIeBbIe (DYHKIUH:
o o
L} =%—11, 'if1=%
xy okl AV =y
Korya nokasarens QyHKIMH ycrexa i = 2, B 3Toif urpe HeT paBHOBecus Homa. B sTom ciydae 1enesbie
(YHKIIMU OKa3bIBAIOTCS B OOILEM ClTydae IBYXIUKOBBIMU. [10105KeHMS TMKOB sl eNeBOi (QYHKIIMH UTPOKa

— X, i =0

1menk ) A e
1 3amar0TCA KaK £} =0y = (&7 ey, e

=1
£, () = fxlz (e — 2, = er® — Bury 1100 2 oy % 2 4

@OyHKIUS HAWITY4IIero OTBETa Urpoka | «IepecKakuBaeT) CO BTOPOTO MMUKa Ha MEPBBIA B £y = ={u — 117«
<L

. Urpokx 2 mMeeT GONMbLIMIA BBIMIPHIII B TOYKE paspbiBa £ = [x1.xz), rae £ = 0. ®ynkuus nawtydruero
OTBeTa Urpoka | HempepbiBHA MO Xz cripaBa. B urpe Tamtoka uilxy.x.} Bcerma yObiBaeT mo -tz. IlosTomy
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BTOPOE YCJIOBUE TEOPEMBI BHINOJHEHO. TPEThE YCIOBHE MOKHO 3amucarh Kak Wyl .wp] =2 wa(l, xi] npu
%y 3 Xy, 4TO BCErja BBIIOJNHAETCS. Bee OTKIIOHEHHMS ¢ yObIBaHUEM YCHIIUS HE O€30MacHbI I MTPOKa 2 Kak
nokasano B [4]. Bce OTKIOHEHHS C yBEIMYEHHEM YCHIMS HE BBITOAHBI Ui MIPOKA 2, IIOCKOIBKY
uyi(0, 21 =1 —x:. IlepBoe yCIOBHE TEOpPEMBI TaKKe BBHINOJHEHO. MTak, Mo TeopeMe TO4Ka pasphiBa

u-1
X =10, i(u — 117w ) sasgercsa PBC B cocrazanuu Tamioka npu & = 2,
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3AOAYA CUHTE3A OUCKPETHOW CUCTEMBI
CTUMYIIUPOBAHUA NMPOCTOINO AKTUBHOIO 3JIEMEHTA

Poccuxuna JI.B., Kupeesa E.A.
(Boponeoicckutl 2ocyoapcmeenuvill apXumeKkmypHo-CmpoumesibHblil YHU8epCumen)
rossihina_lv@mail.ru, kireewa.e.a@yandex.ru

Paccmompena 3aoaua cunmesa cucmemvl cmumyaupo8anus 0Jisk NPOCMO20 AKMUBHO20 JleMeHmd,
cocmosiHue KOmopoz2o ABAAemcs CAYYAUHOU 8eIUYUHOU, NPUHUMAIOWell KOHEeYHOe YUCTO 3HAYEHU.
Tonyuenwl ycnosus, onpeodensioujue 8bl200HbIU OJisl d1eMeHmd NIAH.

KirtoueBble ci10Ba: MEXaHU3M CTUMYJIMPOBAaHUS BCTPEYHBIX IUIAHOB, MEXaHU3M OIIEPEkKAIOLIETO Ca-
MOKOHTPOJIAA, JUCKPETHOE COCTOSHHUE.

PaccmoTrpum AD, cocTosiHEE Y KOTOPOTO MPUHUMAET N BO3MOXKHBIX 3HaYeHUH. OO03HAUUM P,

- BEPOSITHOCTB cocTostHus i, (i =1,n),
i1

(1) F= lej
j=

(bYHKI_[I/IIO pacupeaciiCHuA COCTOSHUA (BCPOHTHOCTB TOT'0, YTO COCTOAHHUC DJICMCHTA 6y,ueT MCHBIIIC,
qeMm i).
Paccmotpu dyHKIHIO miTpada 3a OTKIOHEHHS COCTOSIHUSA | OT IUTaHa |

. ali—j)ecnuj<i

@) wlj)=q 0
B(j—i)ecauj>i

3aL[aqa 3aKJII04Y9acTCiA B OIIPCACIICHHU IlJIaHa i, 06eCHe‘II/IBaI'OH_[erO MHUHUMYM 0KMIaeMOM BEITUYNHBI
mrpada

@) Ai)=aS(i-i)p, +B 3(i-i)p;

j=1 j=i+l

OHpeI[eHI/IM YCJI0BU: ONITUMAJIBHOCTH, HaiigeM PasHoCTb
@) Ali+1)-Al)=(a+p)F.. —B.

Jlist TOTO 9T00BI COCTOSIHKE | OBUTO BBITOIHO Uit AD HEOOXOIMMO U JOCTATOYHO BBIMOJHEHHE YCIIO-

- Al)-Ali-1)<o0,
Ali+1)-A(i)=0
. (a+B)F ~B=<0,

(a+B)F,, —B=0,

YTO JIETKO CBECTH K HEpPaBEHCTBaM
(®) F<q<F,,
rae q= i .
o+f

ITokaxkeM, uro ecu F; # @,i =1,n, TO CyIecTByeT AMHCTBEHHOE i, yaoBIeTBOpsitomiee (5).

3ameTnM, BO-TIEPBBIX, uTO (4) sBISETCS BO3pacraromieil ¢yHkuuei i, mockonsky Bce p; > 0. anee,
ecian (a+[3) p, =B, To cocrosiHue 1 sBiIAETCS caMbIM BBITOAHBIM. Eciu (oc+[3)pl <[, To Haiiercsa equH-
CTBEHHBIN HOMeED |, yaoBieTBopstoumii (7), eciau (a + [?))Fn —B=0. Ecin (oc + [?))Fn —B <0, To cocTosiHUE N
SIBIISIETCS] CAMBIM BBITOJIHBIM.
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PaccmoTrpum 3a/1auy oOecriedeHus BRITOJHOCTH JUIS AD pean3aluy HEeKOTOporo cocrosHus I. Eciu
F, <, To npobiemM He BO3HHMKAET, HOCKOJIbKY AD BBITOJHA pealn3alist COCTOSHUS, HE MEHBILETO, YeM |.
[TpoGnema Bo3HHUKAET B citydae, e F, > g . B aTom citydae Heo6XxoauMo yMeHbIINTD F; .

[IycTs nMEOTCS M MEPONPHATU, Peann3alusi KOTOPhIX IMO3BOJISIET YBEIUYUTh BEPOATHOCTD JOCTHIKE-
HHSL COCTOSIHUI, HE MEHBIIIHX YeM I.

O6o3HaunM o ; >¢pdext oT j-ro MeponpusTUs (yMeHblIeHHE F; NpU peanusanyy i-ro MEpOnpHsTHs),

c; - 3aTpaThl HA PEATH3ALMIO j-To MeponpusThs,  =1,m. O6o3Haunm nanee z; =1, eciu j-oe Meponpusi-

i
THE BKIIFOYCHO B IUIAH MEPONPHSTHH, Z; =0, B IPOTHBHOM ClIy4ae.

[TocTanoBka 3amaun. OnpeneanTs z i =1m, MUHUMHU3UPYIOIINE
(6) Zc iZ;
]

npu OrpaHu4YCHUN
J

OT0 KJIACCHYECKasl 3a7a4a O PaHLE, /Ul PELICHUsT KOTOPOH NPU LENOYHUCICHHBIX Z; () eKTHBHBIM

ABJIACTCA METOA AUXOTOMHNYCCKOI'0 MMporpaMMupOBaHus.

ITo Mepe peanu3anuu miaHa BEPOSTHOCTH JTOCTUKEHUS TE€X UJIM UHBIX COCTOSIHUNA MEHSIOTCA. B
HOBBIX YCIIOBHSIX PaHee Ha3HAUYECHHOE MJIAHUPYEMOE COCTOSIHUE MOYKET OKa3aThCsl HEBBITOHBIM HC-
MOJTHHUTEISIM. B 3TOM citydae 11enecoo0pa3Ho «BKIIIOUUTHY MEXaHH3M MepeoleHKH miana. CyTb Me-
XaHU3Ma B TOM, YTO MCIIOJHUTEIN UMEIOT IPaBO KOPPEKTHUPOBATH IUIAH B CHJy H3MCHCHUS CUTYa-
uun. Jlist Toro, 4ToObl KOPPEKTUPOBKA He ObLIa 4acToil BBOAMTCS mTpad 3a KOPPEKTHPOBKY 1(t),
3aBUCAIIMNA OT MOMEHTa KOPPEKTHPOBKH U €€ BEIIMYHMHBI, IpudeM ITpad Tem OoJblie, 4eM H03/1-
Hee ObUTa pou3BeieHa KOPPEKTUPOBKa. PaccMoTpuM ciienyromuid Bu GyHKIH mrpada

oc(i - j)-l,eCﬂuj< i;
@) nl(wiji)= T
(j— i)-l,eCﬂuj> i,
B T

rae i - CTapblii IUIaH, | - CKOPPEKTHUPOBAHHBIN TU1aH, T - TNIAaHUPYEeMbIid ieproa, 0<t<T.

Wnest B TOM, 9TO €CIIM KOPPEKTUPOBKA IIPOMCXOAUT B MOMEHT T =0, TO oueBHHO, mTpad paseH 0, ec-
71 KOPPEKTHUPOBKA MPOUCXOAUT B MOMEHT T =T , TO CTOJb K€ OYEBUIHO, YTO IITpad 3a KOPPEKTHPOBKY
paBeH mrpady 3a OTKJIOHEHHE OT TuiaHa. [10Jay4nuM yCa0BHe BBITOJAHOCTH KOPPEKTUPOBKH JIJISL CITydast, KOria

IUTaH KOPPEKTUPYETCs HA OAHY €AMHUILY COCTOSHHS.
Ecin KOppeKTHpPOBKa MPOU3BOAUTCS B CTOPOHY IOBBILICHHS [UIaHa | HA €UHHILY, TO C yueToM (6) mo-

Jy4aeM BBIUTPHIII OT KOPPEKTUPOBKH, PaBHBIA A" (i, T) = (oc + [3)Fi " (T) -B+ BTl , rme Fyy, ('c)— ¢$byHKUMSA

pacnpezneinesuss B MOMEHT T .
KoppekTupoBka npoBoautcs, eciu A(i, ’C) <0, wm

T
o7
(9) Fi+1(T)< '
o+
3aMeTHM, 4TO eciu Fi+1(’t)= Fi.1, TO KOpPEKTHPOBKa €CTECTBEHHO HE IMPOM3BOJIUTCS, HMOCKOJIbKY

F

i+l >

. Takum O6p330M, KOPPCKTHUPOBKA HC MPOU3BOJUTCH, €CIIN

Ecnu KOppeKTHPOBKA IPOU3BOAUTCS B CTOPOHY IMOHUKEHUS IIJIaHA HA €JIUHULLY, TO BBIUIPBILI OT KOP-
PEKTHPOBKH paBeH

(10) F
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A (i,7)=(a+B)F, —B+oc%<0

" KOPPEKTHUPOBKA ITPOU3BOAUTCA, €CIIN

B-ar

T
(1)) F < oip

[TonydeHHBIE BhIpa)KeHHsT HECIOKHO 00OOIINTh Ha CITydaid, KOrJa KOPPEKTHPOBKA MPOU3BOIUTCS HA
IBE ¥ OoJiee eqUHUIIBI COCTOSHUSI.

37



COJIEP)KAHUE

OHTONOMMYECKUA N APXUTEKTYPHbIU
NHXWUHUPUHT OPITAHU3ALMOHHbLIX CUCTEM

Konapareses B.B., Ilerpsauun E.B.
(Mockosckuti @uzuxo-Texnuueckuit Hnemumym (I'Y))
biggroupl@gmail.com, eugene.petryanin@gmail.com

Paccmampusaromess memoovl UHICUHUPUHS08020 ONUCAHUS OPLAHUZAYUOHHBIX CUCMEM, OHMOL02UHEeCKUL U
apxumexmypHulil HOOX00bL.

KiroueBsle cnoBa: TEKCTOBBIE 3aMKCH, MYJIbTU3HAKOBBIE 3aIIUCH, CIIOBAph, JEKTPOHHBIH TOKYMEHT, THIIEp-
TEKCT, CHPaBOYHUK, WiKi, apXUTeKTypHBI KOHPUTYpaTop, KOHPUTYPATOP apXUTEKTYPHBIX OTYETOB, OIMOP-
HBIE apXUTEKTYPHBIE MOZCIIH.

BeedeHue

[Ipumem TeKCTOBOE OMUCAHWE OPTaHW3AIMOHHON CHCTeMBI KaK HadalbHbIN (Gopmart. [ pacmupenus
TEKCTOBOI'O OIIMCAHUA OPTaHU3AIUOHHBIX CUCTEM MOT'YT IIPUMCHATLCA OOIOJIHUTCIIBHBIC 3HAKOBLIC 3aIlucu.
e ['paduueckne nzobpakeHus, rpaduaeckue mpaBua.

e MaremMaTHUeCKHE CUMBOJIbI, MaTEMaTHYECKHUE TIPaBHUIa.
[ ]

[Ipumepom omucaHusi OPraHU3ALMOHHBIX CHCTEM SBIAETCS «KOHCTPYKTOp peryssipHOrO MEHEIKMEH-
ta» [2], npencrassiomias coboit 06001IeHHe GONBIIOT0 KOJHYSCTBA MPAKTHK B 00JaCTH MEHEIKMEHTA U
TEOPHUU yIIpaBICHUS.

OHTO/10rHYeCKHe OMMCAHMS NTOKA3bIBAIOT U ONUCHIBAIOT CYIHOCTH PacCMaTpHBAaeMOro o0bekTa (Co-
BapH, CIIPaBOYHHKH).

ApPXMTEKTYpHbIE ONMCAHHUS B JOTOJHEHUH K TPEICTABICHHUIO CYIIHOCTEH 00BEKTa MOKA3hIBAIOT 3HA-
YHMbIE COOTBETCTBUS U CBS3M CYIIHOCTEH. TO €CTh MOKa3bIBAIOT CYHIHOCTHOE YCTPOUCTBO OOBEKTA KaK CH-
CTEMBI.

1. OHmosio2u4yeckue onucaHus

e lcxoaHBIM ONMCAHMEM OPraHU3ALMOHHBIX CUCTEM IIPUMEM TEKCTOBBIN (popmar.
®dukcainys BaXXHBIX TEPMUHOB OCyIecTBIsieTcs B (hopMme ciaoBapsi. CioBapb TEPMUHOB OOBIYHO pa3Me-
IIaeTcs Kak BhIJICIICHHBIH pa3/ien B Haualle/KOHIIE JOKYMEHTA.

e dopmar onucaHus B GopMe rumepreKcTa MpeanojaracT TEKCTOBOE OMUCAHUE C CChUIKaMHU («IIpoBa-
JIUTHCSD)) Ha TEPMUHBI CIOBapsl.

e TemaTuyeckue MOAOOPKHU HIEPTEKCTA TIOHUMAIOT Kak Wiki.

e Eciu KaXI0My TEpMHHY CJIOBaps IPUCBOEH HOMEP/MHIEKC, TO TOBOPAT O CHpaBOYHUKe. MHaekcanus
TEPMHUHOB CIIPAaBOYHHMKA YIPOILAET IOHUCK, MO3BOJISIET CTPOUTHh MEPapXUUECKU-YHOPSIOUCHHBIE TaKCO-
HOMHH («COCTOUT U3») U CIIPABOYHUKH.

e CrnpaBOYHHMKH TEPMHHOB U MOHITUH 03 MX pacmr(poBKH MOHMMAIOT Kak Kjiaccupukarop. Pacumod-
POBKa TEpMHUHOB KJIacCH(HUKAaTOpa MOXKET OBITh BHIIIOJHEHA C TPUMEHEHUEM I'MIIEPTEKCTOBBIX CCHIIOK.

Knaccugukatopbl MOryT copepikaTb MEpPapXHUECKHE CIMCKH OJHOPOAHBIX TEPMUHOB, HAaIpUMEp:
¢yHKIUS, MOA(YHKINK TIEPBOTO YPOBHS, MOAMYHKIIMK BTOPOTO YpoBHS. Taxke KiacCUQHKATOPBI MO-
TYT COJEp)KaTh TEPMHUHBI M OIKCAHUS DPA3HBIX CYUIHOCTEH, HapUMep: apXUTEKTypa MpearnpHUaThs
BKJIIOYAET THUIIOBBIE IMEPCIEKTHBBI MPEACTABICHUS AEATENFHOCTH: IIeJieroyiaraHie, OU3HeC-IPOLecChl
(pyHKIIMM), OpraHU3aIIMOHHBIE 3BEHBSI, CHCTEMBI YIIPABICHUS, CHCTEMA M3MEHEHHH 1 J1p. [2].
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2. ApxumeKkmypHbie onucaHusi

[Tycth 3a1aH knaccuduKaToOp MIEMEHTOB d={a;, €1} onucanus OpraHU3alMOHHON CHCTEMBI, | — MHOXe-

CTBO DJIEMEHTOB. DJIEMEHTHI KJACCH(PHKATOpa TaKKe MOTYT WMETh HMEePapXHUecKylo CTPYKTypy. BooOmre
TOBOPsI, JICMEHTHI KJlacCu(hUKaTopa MOTYT OBITh B3aMMOCBsI3aHbI. Halnmdre uHIeKcaIluu 3JIEMEHTOB T03BO-

JSIET MHICKCHPOBATh M MHOXKECTBO BO3MOXKHBIX CBsi3eii (I, J) aeMeHToB, |, j €.

3HAYNMbIC YIUTHIBAEMbBIC CBS3H JJIEMEHTOB MOTYT OBITh YKa3aHbl M OIMCAHBI OMEPATOPOM COOTBET-
creuit ¥(a;, 8;)=0. OTcyTcTBHE (HE3aJaHHOCTH) OIepaTopa cooTBeTCTBHIl ¥(a;, &) 03HaYaeT HEeCYIIECTBEH-
HOCTb (HEYYeT) CBSI3H 3JICMEHTOB y KJIacCHU(pUKATOPa @ DICMEHTOB | H J.

Bamuce A=(@, @), 3amaromas OIMCAaHHe 3HAYMMBIX CBS3€H DJIEMEHTOB KIACCH(HKATOpa @ HA3BIBAIOT
onucaHueM (MaTpuileii) cBsa3eil. 3anuch, coaepKaiyo Kiaccu(GruKaTop 3JIeMEHTOB d M MaTPHUITy COOTBET-
ctBuit A=(@, @) Ha3bIBAIOT APXUTEKTYPHBIM NpeICcTaBIeHHeM (APXUTEKTYPOii) OpraHU3aluOHHON cUCTe-
Mbl. B 3TOM onmcaHuu peanu3yercsi MPUHIMI IEJIOCTHOTO OMHMCAHUS OPraHU3alMOHHOW CUCTEMbI KaK Iie-
JIOCTHOU CHCTEMBI 3JIEMEHTOB, KOMITOHEHT M MX B3aUMOCBSI3EH.

3. KoHghucypamopbi apxumekmypHbIx npedcmaeJsieHull

ApPXUTEKTYpHBIE TPEICTABICHUSI COJEPKAT UCXOTHBIE 3alKCH, 3aJIal0llie BBIOPaHHBIN criocod (HoTa-
LIUI0) LIEJIOCTHOTO ONKCAHMS OPTaHU3ALMOHHON CUCTEMBL. DTa HHPOPMALIUSI MOXKET OBITh O-Pa3HOMY Npes-
CTaBJIeHa MoJb30BaTento. Crnocod mpeacTaBiIeHnsl apXUTEKTYPHOTO OMHMCAHMS 3aJacT KOH(UIypaTop apxu-
TeKTYPHBIX NPeACcTABIeHUI (TeHepATOP 0TYETOB).

4 lMnamgopma OHMOII02UYECKUX U apXUMEeKmMypHbIX Cepaucos

ApXHTEKTYypHOE OIMCAaHHE M MOJAEIHPOBAHUE €CTECTBEHHO MPOBOIUTH NpH noaiepkke M T-cepBucos.
B kauecTBe nMprMepoB TakMX pPeUIeHUH MOTYT OBITh Ha3BaHBI: cucTeMa Mojenuposanust ARIS, BUT'-mactep
u ero moaudukarmu (busnec-umkenep, OPI'-mactep), Business Studio u ap. [3]. Bo MHOrOM 3TH pa3pabot-
K{ OCHOBBIBAJIMCH HA IPUMEHEHHUH HeU ON3HEC-aHAJUTHKH IS 337a4 aBTOMATH3ALIH JAESTeIbHOCTH.

HOCHCZIHI/IC PE3YIbTAThI [2] B Pa3sBUTHU MCTOHOJIOTHH MOCTPOCHUA CUCTEM ACATCIBHOCTH IMO3BOJIAIOT
NEPEUTH K ABTOMATHU3ALMU OHTOJIOTMYECKOTO M APXUTEKTYPHOIO MOJEIUPOBAHHUS U IPOEKTHUPOBAHUS
YCTPOWCTBAa CHUCTEM MEHE/DKMEHTa M YINPABJICHHS, CO3JaHUIO JIEKTPOHHBIX PerjiaMeHTOB M CHCTeM
ynpaBjieHUs] ApXUTEKTYPOoii npeanpuaTus. Bo3aMOXHBIN cOCTaB Takol KOMITO3UTHON TUIAT(HOPMEI MOJIe-
JUPOBaHU MMOKa3aH Ha puc. 1.

Npoekuma cnpasovHKKa “cam Ha ceba”
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CnpasoqHuK T ADXHTEKTYPHBIN KOHMrypaTop Kongurypatop  OnucakmA

APXMTEKTYpPHbIX | JlOKYyMeHTbI

L L 0T4YETOB

OHTONOTMHECKUIA MHKUHUPUHT APXATEKTYPHBIA MHKUHUPUHT

Puc. 1. IInamgpopma onmonozuueckozo u apXumexmypHo20 UHICUHUPUHSA

B cBoro odepenp, Hannune MOAOOHON TIaT(HOPMBI TTO3BOJISIET YCHIINTH CEPBUCHI PA3BUTHS KOMIIETEH-
Ui paOOTHUKOB, HEOOXOANMBIX IS BEACHUS JESITEINbHOCTH IIPH yCTAaHOBICHHON apXUTEKTYype.

Eme oqHa BO3MOKHOCTD — 3TO MITATHOE THIIOBOE COCTABJICHNE OMUCAHUN OPTraHU3AI[MOHHBIX CHCTEM C
MIPUMEHEHHUEM CHCTEM MOJIEIIMPOBAHMUS, KaK MPEANOChUIKA I TOCTPOCHHUS, UCCIEAOBAHUS M MPUMEHEHUS
(opMan30BaHHBIX MOZEJeH opraHu3auuid. ITo, B YACTHOCTH, aKTyaJIbHO M ISl TEOPUU aKTUBHBIX CHCTEM
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[1, 4], rme, kak M3BECTHO, HAKOIJIEHA OOIIMPHAs OHONMMOTEKA peleHni (popMaTn30BaHHBIX 33134,  TPeOy-
eTcs HapaboTKa TPOCKINI ATHX PEIICHUN B MPHUKIIATHBIC TIPEIMETHBIC 00JIACTH JACATEILHOCTH.
brazooaprocmu 3a ynacmue 6 noocomoexe mamepuana: 1. Jlrooumyesy, A. Meprynosy.
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1. BYPKOB B.H., KOHAPATBEB B.B. Mexanusmsl (yHKYuOHUPOBAHUA OP2AHU3AYUOHHBIX CUCHEM.-
M.:Hayxka: ['maBHas pegakmus pu3nKo-MaTeMaTHYeCKOW JuTeparypsl, 1981.

2.  Koucmpyxmop pecynaproeo menedcmenma: Tlaxem mynomumeoutinbix yueOHuix nocoduil. / oA pe.
B.B. KOHJIPATBEBA. M.: Uudpa-M, 2011. + CD-R(VupasieHre Ipou3BOICTBOM).

3. KVIPABLEB /1. B., AP3YMAHH M.IO., TPUT'OPBEB JLIO. Texnonocuu 6usnec-unsicunupunea :
yueb. Ilocobue - CI10. : U3n-Bo IlonurexH. yH-Ta, 2014. - 427 c.

4.  Mexanusmol ynpaeienus:. Ynpaeienue opeanusayuell. RIAHUPOSAHUe, OP2AHUIAYUS, CIMUMYIUPOBAHUE,
xoumpoaw: eweonoe nocooue / Ilom pen. 1. A. HOBUKOBA. Uzn. 2-e, mepepad. u gom. — M.: JIE-
HAH/JI, 2013. - 216 c.
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NMPEACTABJIEHUE MEXAHU3MA MNMOCJIEAOBATEJIbHOIO PACIMNPELOEJIEHUA
3ATPAT KAK HEMAHUNYJIMPYEMOIO MEXAHM3MA MHOIOKPUTEPUAJIbHOW
AKTUBHOU 3KCIMNEPTU3bI

Koprun HA.G

(Ancmumym npobnem ynpasnenuss PAH, Mockea)
nkorgin@ipu.ru

B ooxnade nokaszvisaemcs npedcmagumMocms HEMAHURYIUPYEMbIX MeXAHU3MO8 PACIpeOeleHUs 3ampam &
8ude 0000 eHHbIX MEOUAHHBIX CXeMbl OONOJIHEHHBIX NPABUIOM OelecUPOBAHUSL.

KiroueBsie croBa: HeMaHWITyJIMpyeMble MEXaHW3MbI IUIAHHPOBAHWS, MEXAaHHM3M IOCJIEeN0BaTEIILHOTO
pacnpezeneHus 3aTpar, MeXaHU3M MHOTOKPHUTEPHAIbHON aKTUBHOW SKCIIEPTH3HI, 0000IIICHHbIE MeInaH-
HBIE CXEMBI, CMEIIaHHOE TNIAHUPOBAHHUE, IPABUIIO JICJICTUPOBAHUS.

B crarbe [4] ,0b110 MOKa3aHO, YTO JIFOOOH HEMAHUITYIMPYSMbI MEXaHHU3M PACIPEICICHUS PECYPCOB
—MEXaHU3M MOCJIeI0BATEIBbHOTO pacmpeaeneHus pecypcoB (MITPP) [1] mpeactaBum B Buge 06006wennotl
meouannou cxemwr (OMC) [6], momonHeHHOM npasunom oerecuposanus [3,8], T.e. HEMAHUITYIUPYEMBIM Me-
XaHU3MOM CMeuanno2o nianuposanus [5]. B HacToseM HOKIaae TaHHBIA pe3yabTaT PACpOCTPAHAETCS Ha
Mexanusm nociedosamenvho2o pacnpedenenus sampam(MIIP3) [2].

3aoaua pacnpedenenus sampam pacCMaTPUBAETCS B CICAYIOIICH MOCTaHOBKE. Opeanu3ayuoHHas cu-
cmema COCTOUT W3 OMHOTO yenmpa u MHOKecTBa N ={l,...,n} acenmos. Y UEHTpa MUMEIOTCS 3aTparhl -

1 -
R ell”,, xoTopble MOTyT OBITH pacHpesiesieHbl MEeX Iy areHTaMu. [Ipeonoumenus Kaxjoro areura i € N ot-
HOCHTEJTBHO HasHauaeMbix emy 3atpat X €[0,R] ompenensiorcs oononuxoeoii gynxyueii u': [1° -0, ¢

Toukoll nuka 7' >0[7]. CuuTaeTcs, 4To NPeANOYTEHUs areHTOB He U3BECTHBI LeHTpy. [Ipu Zr' < Rumeer
ieN
MECTO HedOCamo4Hoe NOKpblmue 3ampamn.
W3BecTHO [7], UTO [T 3TOH MOCTAHOBKU JIO00M HEMAHMITYIHMPYEMBI MEXaHH3M pPaCHpeaeIeHUs 3a-
Tpar mnpeacrtasum B Bupe MIIP3. JliobGoii MIIP3  3amuceiBaeTcss — ClIeAyrOmUM — 0Opa3om:

VieN VRe[0,R] onpenemstorcs gi (OR): 2" \@ —[0,R], takue, uto VS,V €2V \ &, VRe [0,R]

1. Yq(S,R)=R;

ieS

2. eciu |§<§,TO Vie$S gi(S,ﬁ)Sgi(S,ﬁ);

3. ecnn SV 10 q'(S,R)>q'(V,R);
a 3atpaThl R mMexmy aFeI—I_TaMPI pacn_pezxens[eTcx M0 CJEIYIIEMy UTEPAlHOHHOMY aJITOPUTMY:

HIar 0. Bce arentsl cooOaOT 7;, MHOXKECTBO areHToB-oukmamoposé K, =(J, MHOXKECTBO «HEYJ0-
BJIETBOPEHHBIX» areHTOB — He-ouxmamopos N, =N , HeoOXonuMble K pacnpeeneHHro 3aTpatel R, =R.

Howmep mara | = 1.
Marl;. N, =N, ,\K ,, K={ieN,:7' Zgi(N,,RH)},
Wlar l,. VieK, x'=7'. Ecm K, =@, 10 anropurm ocranasmueaercs, u Vie N, X' =q'(N;,R_,).
Ilar l;. Onpenensiercss HEOOXOUMBIE K paclpeneNeHuto 3aTpatel R =R, — Zri. OcymecTBisercs
ieK;
mepexo K creayromem mary : | =1+ 1.

B noxnaze nsnaraeTcs 10Ka3aTeNbCTBO CIESIYIOMNX KITIOYEBBIX TEOPEM.
Teopema 1. JIro60it MIIP3 mpencraBum B Buie:

(1) X' = max{r‘,sm‘i:irlsgi(s, R(S))}. ieN,

® Paboma evinonnena 6 pamrax epanma PODU Ne 12-07-00365-a
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rie R(S)=R- Z Tl gi(D)ZZN \Dx[0,R]—>[0,R] , mpuuem VS,V 2"\, Vie$S, Vze[0,R]

jeN\S

CIi O YIOBIIETBOPSIOT vz e[0,R]: 29' (S,2)=1z;

- ieS

q'(5,2-Qs(V,2))=0'(V,2), 20e Qs(V,2) = > 4'(V,2).

0q'(S,2)

>0; eciu SV mo

jeS

Onpenemum OMC h(z) :

) h(zr)=min{z<[O,R]|[{jeN |t <}eL(2)} ieN,

rae
~ vz=q'(N,R):{ScN:ieS}
(@)= vz<q'(N,R):{ScN:ieSA#S22}’

AONOJHCHHYIO IMTPAaBUJIOM JCJICTUPOBAHU A t(f) .

@)t =max{r', min q'(S,R(S)}, JeNi},t' =7

ScN\{jFies —

Teopema 2. Ilycmv MIIP3 7(r) onucvieaemcs Habopom ¢yHKyuil gi(D)ZZN \Ix[0,R]—>[0,R],

ieN. Toezoa OMC h(r), Oononnennas npasunom Oenecupoeanus t(r), oxeusarenmna
MIIP3 (7).
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KOHUENUUA CUCTEMbI NOOAEPXKU NPOBEAEHUA SKCNEPUMEHTAJIbHbIX
N OBYYHAKOLUNX UT'P MO PACIMNPEAENEHUIO PECYPCOB

Koprun H.A.

(MI1Y PAH, Mockea, M®TH)
nkorgin@ipu.ru
Kopenanos B.O.
(MITY PAH, Mockea,)

B odoknade onucvisaemcs kKoHyenyus cucmemvbi NOOOEPICKU NPOBEOCHUSt IKCNEPUMEHMATbHBIX U 00YUat0-
WUX USp NO PACHPEdeNIeHUIO PECYPCO8 — NPUBOOUMCS NePeueHb MEXAHUZMO8, NOOOEPIHCKA KOMOPLIX OO0JNCHA
ObIMb pPeanu308ana 6 cucmeme, 03MONCHbIE BAPUAHMbBL NOCMAHOBKU 3A0aYU PACNPEOeeHUs. PecypCos U
npeononazaemle «<KOMIIEKCHbIE» USPbl, 8 KOMOPbLE OO0JINCHBL UHMEZPUPOSAMbCS OAHHbIe HOCAHOBKI.

KnroueBbie cltoBa: AeTI0BbIC UTPHI, CEPhE3HBIE HIPBI, PACTIPEICIICHHE PECYPCOB.

Jlenogvie uepel, Kak MHCTPYMEHT JJIsl SKCIIEPUMEHTAIBHON anpobauuu u o0y4deHus: B paMKax BHEApe-
HUS MEXaHHU3MOB YTIPaBJIEHUA B COLMATbHO-3KOHOMUYECKIX CUCTEMAax, MHTEHCUBHO MPUMEHSAETCS B paMKax
TEOPHH aKTHBHBIX cucTeM [1]. B HacTosimee BpeMs: MOIyuyeHO 3HAYUTENBHOE YHUCIO HOBBIX TEOPETHUECKHX
pe3yabTaTOB B OOJIACTH CHHTE3a MEXaHHW3MOB YIPAaBJICHHUS MOCTAHOBKU 33aJaud PacIpeAeieHUs PeCypcoB,
cM [2, 5-8]. OnHako, oydeHHbIE MeXaHU3MBbl paboTaloT Hanbosee 3QPEKTUBHBIM 00pa3oM B Pa3HBIX IO-
CTaHOBKAax 3aJaud PacHpeAeiICHUs] PECypCOB — TaKUX KaK HaJMYWE WM OTCYTCTBHE TpaHC(epabeabHOM mo-
JIE3HOCTH, MHIUBHUIYaJbHOM WM CMELIAHHOW MOCTAHOBKE 3a/a4M IUIAHUPOBAHUS, PAa3IUYHBIX (PYHKIMAX
CTOMMOCTH pecypca Jjisi OpraHU3aIMOHHON CUCTEMBI.

B noxmazne onuceIBaeTcss KOHLIEMUS CUCTEMBI MOIACPKKH M IPOBEICHUS SKCIIEPUMEHTAIBHBIX U 00Y-
YAOLIUX UIP MO PACHPEACTICHUIO PECYPCOB, TIO3BOJISIONIAS PEATM30BbIBATh PA3IMYHbIC TOCTAHOBKHU 3aJaudl
pacnpezieieHus] pECypCcOB, U CPaBHUTEIbHBIN aHATN3 PAa3IUYHBIX MEXaHU3MOB PaCIpeIeIEHUs] PECypPCOB.

Ha npumepe ommceiBaeMoil cHCTEMBI 00CYKAAaETCsl BOZMOXXHOCTh WHTETPAIMH AEJIOBBIX UTP IO amlpo-
Oauuy 1 0OyYCHHIO OTIEJIBHBIM MEXaHU3MaM YNPABICHUS B CYLIECTBYIOLINE «KOMIUIEKCHBIC» HUIPHI B OT-
JeNBHBIX TPEMETHBIX 00JacTsAX, TaKHE KaK ynpaBlieHHe NMpoeKTamu [3,4] nimu MoaeanpoBaHUe OTAEIHHOM
oTpaciu (TpakAaHCKUX aBHALIMOHHBIX MEPEeBO30K) [9].

B uvactHOCTH, TP IOZOOHOW MHTETpaluy BO3HUKAET HEOOXOAUMOCTh B BO3MOXKHOCTH (hOPMHUPOBAHUS
CBOUX LEJIEBBIX (DYHKIMH CaMUMH yYaCTHUKAMH UTPHI, B OTIMYHE OT TPaAWLMOHHBIX HoaxooB [1,2], korna
1esieBble QYHKIIMK HA3HAYAIOTCS BCEM yYacTHHUKAM JUPEKTUBHO. B noknane oOcykmaeTcs peanu3amus JaH-
HOW BO3MOKHOCTH Ha OCHOBE KyCOUHO-TMHEHHBIX (PYHKIMH [TOJIE3HOCTH, 3a/1aBaMbIX UTPOKAMHU B TaOIU4-
HOM BHUJIC U CBSI3aHHBIE C 3TUM MOTCHLIHAIBHBIC CIOKHOCTH B peajii3alii OTAENIbHBIX MEXaHU3MOB pacIipe-
JIEJIEHUS] PECypPCOB.

JJist MHOTHX U3 MEXaHM3MOB TIPOBOIMIIMCH MCCIIEIOBaHUs B (DOpME HMUTAIIMOHHBIX SKCIIEPUMEHTOB [5-
8], mnst oTEeNbHBIX — B (hopMe JeNoBBIX UTp ¢ moasMu [1,5]. B mokmane o0cy» aaercss BO3MOKHOCTD peallu-
3allUM «CMEMIaHHOW» MTPhl — KOT/Ia YacTh YYAaCTHMKOB DKCIIEPUMEHTAa — KOMITBIOTEPHBIE areHThI, YacTh —
peaibHbIe oM. B ToM 4mcie — npobiema BeIOOpa MOJIENN MPHHATHS PEIICHUH TSI KOMITBIOTEPHBIX arcH-
TOB.

Jlumepamypa

9. BYPKOB B.H., I)KABAXAJI3E I'.C., IUHOBA H.U., ILIEIIKWH A.A. IIpumenenue ueposoeo umu-
MAYUOHHO20 MOOCAUPOBAHUsL 051 OYEeHKU dPDexmugnocmu IKoOHoMuveckux mexanuzmog. — M.: UITY
PAH, 2003. -51c.

10. BOHJAPHK B.H., KOPTUH H.A. Mexanusmer pacnpedenenus pecypcos Ha OCHO8e HEMAHUNYIUPYe-
MbIX CUMMEMPUUHBIX AHOHUMHBIX HPOYedyp 2010co8anus ¢ oerecuposanuem // TIpoOieMbl yrpaBieHHS.
2012. Ne 5 C. 26-32.

11. BOHAAPUK B.H., KOJIOCOBA E.B., KOPTUH H.A. Ilpumenenue nemanunynupyemvix MexaHusmos
AKMUGHOU IKCNEPMuU3bl U pacnpeoesieHusi pecypcos OJisl peuietus 3a0ay OnepamugHo20 HPOeKmHO20
ynpasnenus // Cucremsl ynpasieHus 1 nHpopmannonnsie TexHonoruu. 2011. Ne 4.1 (46). C. 119-123.
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lenosasn uepa "IIpoexmuoie ogucul 8 Oeticmeuut 2" i URL:
http://www.pmsoft.ru/services/businessgames/pmo2/ (zara obpamenns 01.09.2014).
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cTreMamu: cOopHUK TpyoB. 2013. Ne 46. C. 216-266.

Boyd S., Parikh N., Chu E., Distributed Optimization and Statistical Learning via the Alternating Di-
rection Method of Multipliers // Foundations and Trends in Machine Learning, Vol.3, Nel, 2011 pp. 1-
122.

Jain R., Walrand J. An efficient Nash-implementation mechanism for divisible resource allocation. //
Automatica, vol. 46, no. 8, 2010 pp.1276 -1283 2010

Moulin H., An efficient and almost budget-balanced cost sharing method. // Games and Econom. Be-
havior, Vol 70 Issue 1, 2010 pp. 107-131.
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NOBBLIWEHWE 3®®EKTUBHOCTN OPIAHU3ALIUA
HA OCHOBE KOMIMJIEKCHOW OLEHKU OEATEJIbHOCTU

Mapun O.J1.
(Ancmumym npobnem ynpasnenus PAH, Mockea)
marin_oleg@mail.ru

Ilpeonoscena cucmema nosviutenus dppexmusnocmu OdesmenvHocmu opeanusayuu. Opeanusayus pac-
cMampusaemcsi Kak mpexyposHegasi CUCmeMmd, cocmoauas us pykogoocmea opeanuzayuu (L{enmpa), noo-
pazoeieHuli u COmpyoOHUKo8 noopasoenerull. /laemcs nOCMano8Ka u peutenue 3a0aiu 00CmudiceHuss mpeoy-
eM0o20 pelimunea OpeaHu3ayuy ¢ MUHUMATLHBIMU 3aMPamamy Ha Meponpusmus no nosvluleHuro d@gex-
MUBHOCMU OesimeNbHOCIU opeanuzayuu (6KI0YAsS CIUMYIUPOBAHIUE).

KiroueBsle cia0Ba: KOMIUIEKCHAsI OLEHKA IESTEIBHOCTH, CTUMYJIWUPOBAaHUE, PEUTHHIH COTPYIHHUKOB H
NOApAa3ACICHUN.

BeedeHue

Bonpocam oneHkH A€ATENbHOCTH YJICHOB OPraHW3alMid B HACTOSAIIEE BpeMsl ylessieTcss OO0IbIoe BHU-
MaHue. JleHCTBUTENbHO, OTCYTCTBHE Y PYKOBOJUTENEH 1 COTPYAHUKOB 3aMHTEPECOBAHHOCTH B MOBBIIIIEHUN
3G PEKTHBHOCTH JIESTETLHOCTH CTAHOBUTCSI CYIIECTBEHHBIM TOPMO30M Pa3BUTHS SKOHOMHKH.

PaccmaTprBaeTcs TpexypoBHEBas opraHusaiys, cocrosmas u3 LlenTpa, moxpasnencHuii U COTPyIHH-
KOB nojpaszaencHuil. KoMIuiekcHast oueHka COTpYJHUKA ONpEAeIsIeT ero peuTuHr. PeMTuHr noapasneneHui
PaBEH CpEeIHEMY PEUTHHIY COTPYJHHUKOB, & PEUTHUHI OpraHU3allid — B3BELIEHHOW CyMME PEUTHHIOB IOJ-
paszenenuii. CTaBuTCs 3afa4ya AJOCTKEHUS TpeOyeMOro 3Ha4eHUs] PEHTHHIa OPraHU3alul ¢ MUHUMAJIbHBI-
MU 3aTpaTaMM Ha MEPONPUATHA 110 MOBBILEHHIO 3P (PEKTUBHOCTH AEATENLHOCTH, BKIIIOYAs 3aTpaThl HA CTH-
MyJIMPOBaHUE.

1. MocmaHoeKuU 3aday

1.1. 34JA94 COTPYJHUKA ITOAPA3IEJIEHUA (3AJAYA 1)

COTp}/ILHI/IK nmoapasacjICHud AJOJUKEH ONPCIACIMTL CTPATETHIO CBOCTO ITOBCIACHUA, OGCCHe‘II/IBaIOIHYIO

€My JOCTIDKEHHE TOTO WJIM MHOTO PEeWTHHra ¢ MUHHUMAaJbHBIMU 3aTpartamu. O0603HaYNM Cij 3aTpaTsl Co-

TPyIHHKA Ha JOCTHXEHHE OlleHKM | 1o mokasatemo 1,1 =1,m, | =14 (nomep noapasieneHus u coTpy-
HHKa OIyCKaeM). BapuaHTOM cTparerun MmoBeIEHHs Ha3bIBACTCS COBOKYIHOCTh OUEHOK 77 = (Ji, Jo.--J,)

110 BCEM IMOKa3aTCIIsAM.
33.,[[3‘1& OIIPECACIUTH BapHUaHT 7T , IJI1 KOTOPOro KOMIUICKCHASA OLICHKA (peﬁTHHF) paBHaA J , 4 3aTPaThbl

(1) Sj ()= Zcij,
MUHHUMAJIbHBIL.

1.2. 34J14Y9A PYKOBOJHUTEJIA IIOAPA3EJEHUA (3AAUA 2)

HOJ’IyT-II/IB JaHHBIC O 3aTparax Skj , PYKOBOJUTCIIb MOAPA3ACIICHUA PpeUIaCT 3aavdy ONpCACJICHUA MUHU-

MaJIbHbIX 3aTpar, Tpe6yeMHx AT JOCTWXKCHUS Pa3/INIHbIX 3HAYCHUU peﬁTHHFa nmoAapa3aciICHUs. O003HaUYNM

X\ =1, ecnm corpynnmx k Gepercs roGutscs peiiruara |, X, =0, B npotusHOM cydae.
3azaua sakmouaercst B onpenenennn {X 5, K =1n, j = 1,4}, musuMusupyromme

2) S(X) = kZ: ijskj

pu OFpaHI/I‘leH’I]/IHX

3 Zxkj =lk=1Ln
i
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4 DXy >40q,q=14
k

Bnarogaps cnenuduke 3amauu npepiaractes 3pGEKTUBHBINA anropuTM ee pemeHus. O003HaYnM
6 Ay= Skj — Skj_l, k=14,S,,=0
EcTecTBeHHO MPUHATH, YTO HMEET MECTO
6) AG=<A,L,<AL<A,
YTO O3HAYAET, YTO Mepexo/1 Ha Ooiee BEICOKUI YPOBEHB OLIEHKH TpeOyeT OONBIINX 3aTpar.

Wlar 1. Ynopsimouusaem ce Ay, K =1n, j =14 no ospacranmuio.

[Iar 2. Bepem mepBbie (N uieHOB B 3ToM ymopspouennn, ( =1,4. Cymma coOTBETCTBYMOIINX Akj

OIpeaAcIA€T MUHUMAJIbHBIC 3aTpPaThl, Tpe6yeMLIe JJI1 JOCTUXKCHUA (COXpaHeHI/IH) peﬁTI/IHFa noapasaciicHus

qg.
1.3. 34/JAYA [JEHTPA (3AJJAYA 3)

KaxaoMy moapas/ielleHHI0 Ha3HA4aeTcsl IUIaHUPYEMBIM PEHTHHT Tak, 9ToObI 0OECHEYUTH MaKCHMyM
peliTHHTa OpraHu3aIliK NpH YCIOBMM OTpaHUYEHHBIX cpencTs. O6osmaunm Y; =1, ecnu nonpasnenenme |
Oepercs 0beceYnTh PERTUHD j,Yij =0, B npoTuBHOM Citydae, @, — BecoBOii K03 (HIMEHT | -ro moapasse-

JICHUSI, YIUTHIBAIOLIMI €r0 YHCICHHOCTh U IPYTUE YCIIOBHs paboThl. R — BenuvnHa cpe/icTB Ha pa3BUTHE.

B nanHoit 3a1aue Heobxoaumo onpeaenuts Y,i=1p, j =14 (p— uncio moxpasneneHuii), Makcu-

ij
MH3HPYIOIIHE
7 T(Y)= Zai - JX;
i
[pH OrPAHUYEHUAX

(8) ZYij =1i :ﬁ
i
9 >.Y;z; <R
2. MexaHuU3M OMKpbLIMO20 yrnpaesieHust

Nmeem cucTeMy MIaHUPOBaHHS Ha OCHOBE BCTPEUHBIX TUIAHOB. J[JIsi yMEHbIIEHHUS UCKayKeHHsT HHPOP-
Malyy pacCMOTPUM YHU(UIIMPOBAHHYIO CUCTEMY CTUMYJIMPOBAHMs Ha YPOBHE IIOJpa3/eieHUIl opraHusa-
uu. [lpuMem, 49TO MpU Ha3HAYCHWH MOJpasjeieHuio | padra | LleHTp BBILIaYMBacT eMy CyMMy

|\/|ij 2/1]- - ja;, rne /1j— HOpPMAaTUB CTUMyNHMpoBaHus. llpuObule moOApasmeneHus: MpH 3TOM COCTABUT

[l = Z(ﬂ,j - ja - Z; )Yij . CornacHo NpUHIUIY OTKPHITOrO ympasieHus LIeHTp mpu 3amaHHBIX HOpMAaTH-
i

Bax {4;} 00s3an HazHauMTh MOaPa3AENCHMIO paHT K , TakOH 4TO
(10) A -ka —z; 2 4; - ja, -z, ] #K,

TO €CTb paHr, O6€CH€‘{HBaIOH1Hﬁ MaKCUMAJIbHYIO HpI/I6I>IJ'IL noApa3aCJICHULO.
Jlumepamypa

1. BYPKOB B.H. Ocrogvr mamemamuuecxou meopuu akmuenvix cucmem. M.: Hayka, 1977. —256 c.

2. BYPKOB B.H., I'VPEEB A.b., HOBUKOB /I.A., IBETKOB A.B. O¢gexmusnocme paneogvix cu-
cmem cmumyauposanus. — ABromatuka u Tenemexanuka, 2000, Ne§.

3. BYPKOBA U.B. Memoo cemegozo npocpammuposanusi 6 3a0a4ax HeIUHetuHoU onmumusayuu. — «AB-
tomaruka u Tememexanukay, xkypsai, 2009, Nel10. C.15-21

46



COJIEP)KAHUE

onTuMn3AUnA NHOOPMALIMOHHBIX NMPOLIECCOB B NOBTOPAIOLLINXCA
UreAX ¢ USMEHAKOLWLMMUCA MHOXECTBAMU BbIBOPA

Moxonbko E.3.
(@I'BYH BoruuciumenvHulil yeHmp
um. A.A . Jopoonuyvina PAH, Mockea)
mohon@ccas.ru

Paccmampusaemca cumyayus pasnogecus, cyuecmsyrowds 8 NoSMOpsAWelics HeaHmazoHUCMu4ecKou
uepe ¢ USMEHAIOWUMUCS 8 NPOYecce USPbl MHONCECNBAMU 8b100P0O8 USpoKos. Haxooumcesa  onmumanbHbli
PedicuM NOIYyHeHUs: UHpopMayu 0 n08edeHUul napmuepa 6 ciyude, Ko20da 00 HA4aaIa uepvl U36ECMHO, KaK U
K020a U3MEHAIOMCA MHOdcecmaa 8bloopos. Takoce paccmompen ciydail, K020a USpoKU He 3HAIOM 00 HaAYaad
Uepbl MOMEHM USMEHEHUS MHOXCECME 8b1O0DA.

KittoueBbie ClioBa: MOBTOPSIONIMECS WIPBI, PEKHM MOIY4YCHHS WH(GOPMAIMK, ONTUMHU3AIMUS, W3MCHECHUC
MHOECTBa BbIOOpa

OnHuM U3 crocoOOB MOAEIMPOBAHUS AUHAMHYECKOTO KOH(IMKTA SIBISCTCS HENPEPHIBHO MOBTOPSIO-
masicst urpa [1]. Ecmu nwumo, npuHnMaroniee pelieHue, B X0A€ YIPABICHHUS AAHAMHYECKHM IMPOLIECCOM,
HCIIOJIb3yeT MH(OPMAIIHIO, 38 KOTOPYIO HY)KHO IUIATHTH, TO Y HETO TOSBIISIETCS 3aMHTEPECOBAHHOCTD B OTI-
TUMaJIbHOM e¢ ToiydeHuu. B [2] Haiinen onTuManbpHbIA peXUM MojydeHHs HHGOPMAIMKA B PABHOBECHHU B
CTpaTerugax ¢ NaMATbIO, KOrla MHOXXCCTBA BLI60pOB HUI'POKOB HEC UBMCHAIOTCA HAa NPOTAKCHUN Bcel HI'PHIL.

B [3] Obuin BBISICHEHBI HEOOXOAUMBIC M JOCTATOYHBIC YCIOBHUS CYHIECTBOBAHUS CUTYAIIUH PABHOBECHSI
B CTpaTeruax ¢ naMAaTbIO B HOBTOpHmmeﬁCﬂ HeaHTaroHUCTUYECKOM HUIrpe ¢ HEIPECPLIBHBIM BPEMCHEM U Ta-
KOU, 9TO B K&XKIbIii MOMEHT BPEMEHH UTPOKHU JIETAI0T CBOM BBIOOP U3 MHOKECTB, KOTOPBIE TAK)KE 3aBUCAT OT
BpPEMEHHU. DTOM 3aBUCHMOCTBIO paccMoTpeHHast B [3] urpa otiuvaercss ot urpbl us [1].

A Kak OIpeJeNuTh ONTUMAIBHBIA PEXUM MOIYYCHHs HHGOPMAIMU B CTPATETHsAX C MAMATHIO B [HHA-
MHUYECKOW HEaHTaroOHMCTHYECKOH UIpe ¢ MHOKECTBAaMH BBIOOPOB MIPOKOB, 3aBUCSIIUMH OT BpemeHHu? Tak
BO3HHKJIA TTIOCTAHOBKA 3a]1a4H, KOTOpasi PaHbIle HE PaCCMAaTPUBAIACH B MOBTOPSIOIIMXCS MIPax C HEMpe-
PBIBHBIM BPEMEHEM.

OnuLwem HeaHTaroHUCTUYECKYH0 NOBTOPAIOLLYIOCA UFPY ABYX /UL, C HEMPepPbIBHLIM BPEMEHeM, npoTe-

t -
Kalowyto Ha oTpeske [0,1]. MHoecTBO BbibopoB X ol =1,2 WrpoKkoB onnCcbIBaOTCA M3MEPUMbBIMU BYHK-

LMAMM Xi(t), Xi(t) e X i(t), X i(t)-— 3aMKHyTO€ orpaHMyeHHoe MHoxecTso V1.
DYHKUMN BbINTPbILLIA UTPOKOB ONPeaenAoTcA paBeHCTBaMu

Fi:j;M i(X(t))dt'

3pech X(t) :(Xl(t), Xz(t)) e X (t) =X l(t)x X 2(t), dyrrun V] i,i =1,2 HenpepbiBHbI.

CHayvana paccmaTpuBaeTcA cnyanl, Korga Urpokmn B Hayane urpbl 3HAOT, B KAKME MOMEHTbI BpEMEHU U
KaK U3MEHATCA MHOXXeCTBa BbI60pOB UrpoKoB, TO €CTb

X ('[) =X 1(t)x X 2(t) Vte [0,1] M3BECTHbI MTPOKaM /10 Ha4yana Urpbl.
PaccmaTpuBaeTca Kiacc cTpaTernii C NaMAaTbio
X, (0= (X (:t.)t) 1, <t<t,t,=0k=01.., ae
i Xl’i =2
X Xpi=1

Mo onpeaenenunto, npu t =0 ¢ =X;-
1

X (:)={x().0<z<t}.

CofepsKaTeNbHO 3TW CTpaTerMm 03HayaloT, YTo B /06O MOMeHT Bpemenn I, '[k St<tk+1, UrpoK

3HaeT 0 NoBeAeHMM NapTHepa Ha [O,tk] .
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O603Ha4YNM m|n max M i()(1(t),)(2(t)): Li(t)’
X (X ()XB=X (1)

Bynem npenmnonarath, 4T0 MHOYKECTBO D(t) = {X(t) e X (t)‘M i(Xl(t)’ Xz(t)) > Li(t),i =1, 2} He
nycro Vte [0,1].

PaccMOTpHM TONBKO Takue u3MeHeHHss X (t) , TIPH KOTOPBIX CYIICCTBYIOT BCE MHTETPAJIbI, BCTPEYArO-
nIuecs B JaHHOU padoTe.

Ecmu Xo(t) TakoBo, uto Vi€ [0,1)

[LOa<[M,(x W),

TO CyWwleCTByeT CUTyaumnAa paBHoBeCHUA

] max M i(xi<t>,x‘°<t>)dt+j L(t)dt:jm (X (1))t

Mpu t =0 Haxogum no popmyne tC(O) =tl, panee npu t :tlHaXOp,MM tc(tl) =t2 nT.4. [na kaxpgoro

o0

UTPOKa nocnenoBaTe/ibHOCTb {tk} csoA. Ecnm B mOMmeHTbI tk nonyyaTb MHd)OpMaLI,MIO O noseaeHun

k=1
. 0
napTHepa Ha [011:& , TO NapTHepy He BbIrOAHO OTK/IOHATLCA OT PaBHOBECHO TpaeKkTopumn X (t) , KoTopas

mMorna 6bl NOPOKAATLCA U NPU M3OLITOYHOM HenpepbIBHOM HabnogeHUM 3a NapTHEPOM.

B paGore Takxke paccMOTpeH psi Oosiee CIIOXKHBIX ciiydaeB. Hampumep, mocTpoeHa CUTyarys paBHO-
BECHsI B UTPE, B KOTOPOW B Hayaje UIPbl HE U3BECTHO, KOTAa NMPOU30HAET U3MEHEHHE MHOXKECTB BBHIOODA.
N3BecTHO, Kak MOTYT U3MEHUTHCSI MHOYKECTBA BHIOOPOB. B Takol urpe moctpoeHa cutyanus paBHOBECHS, B
KOTOPOM HWTPOKU B XOJIe UTPHI JUCKPETHO MOIYYAIOT HHPOPMAIMIO KaK O BRIOOpax mapTHepa, Tak v 00 u3-
MEHEHUSX MHOXKECTB BBIOOPA.

Jlumepamypa

1. KOHOHEHKO A.®. ITocmanoska 3adauu. Mooens ¢ nenpepuvisuvin spemenem l/Cospem. cocmosnue
meopuu uccredosanus onepayuil: co. nayyn. mp. M.: Hayka, 1979. C.173-179.

2. KOHOHEHKO A.®. O 3adaue nabmooenus 6 noemopsitowuxcsa onepayusx Il Cospem. cocmosinue
meopuu ucciedosanus onepayuii: co. nayyn. mp. M.: Hayka, 1979. C. 179-182.

3. MOXOHBKO E.3. O paBHOBecuun B HEKOTOpbIX moBropsiomuxcs urpax//Tpyasr VII MockoBckoit
MEKIyHapOIHOH KoH(epeHimu mo uccienoanuoo omnepanuii(ORM2013). Mocksa,15-19 okrtsops,
2013.Towm I1.M.:BIL] PAH,2013.C.163-165.
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OUHAMUYECKASA MOOENb UHOMBUAOYAIbHbIX MOTPEBEHOCTEN

Tokapesa B.A.
(UI1V PAH, Mocksa)
tokareva.v.a@yandex.ru

Paccxwampueaemc;l mamemamuyeckas Mooeib nompe6nocmeﬁ um)ueudyyma, NpUu3eaHHas ompasums ux
U3MeHeHue U 63auUmMoBIUsIHUE C medeHUuem 6peMeErU.

KJ'IIO‘IGBI)IG CJIOBA: MAaTEMATHUYCCKOC MOI[GHI/IpOBaHI/IC, I/Iepapxml HOTpe6HOCTeI>'I, OIITUMAJIBHOC praBJ’ICHI/IC.
BeedeHue

KOHKypeHHI/IH, XapaKTepHas 11 COBpCMeHHOﬁ pOCCHfICKOfI OKOHOMUKH, OCJIACT NPCANIPUATHA 3aUHTEPCCO-
BaHHBIMH B BBICOKOM KBaJ'II/I(bI/IKaHI/II/I u Tp}/ILOBOI\/'I MOTHBaAII UX pa6OTHI/IKOB KoMmnaHuu. Takum 06pa30M,
AKTyaJIbHBIM OKa3bIBaCTCsA BOIIPOC N3YUYCHHA ONITUMU3AIMOHHBIX MoeIei YIipaBJICHUA pa3BUTUEM IIEPCOHA-
Ja, B T.9. MECTOOHK BO3JICHCTBHS HA COTPYAHUKOB C IEJIbIO TOBBIIICHUA Bq)(I)GKTI/IBHOCTI/I UX ACATCIBbHOCTH C
TOYKHU 3pCHUA OpraHu3alu.

1. [JuHamu4veckasi MoOesib uepapxuu
uHOueudyanbHbix nompebHocmel

PaccMOTpUM OTIEBHOTO COTPYJHMKA OpraHU3aIMy Kak eé CTPYKTYpHYIO eauHuiy. ba3oBsie mpesmmo-
JIOXKCHUST MOJIENH COOTBETCTBYIOT HMEPApXHUECKOW KOHIENMIUU MoTpeOHOoCcTel muuHocTH A. Macnoy [3],
TPaJAUIIMOHHO TIPEICTABIIEMO upaMuioir Macioy [3].

[TycTh uMeroTcs N HEepapXMYECKH YIIOPSAAOYEHHBIX HOTpeOHOCTel, mpruéM K motpeGHOCTel Hu3mEero
YPOBHS, JIGKAIIUX B OCHOBAaHUM MHUPAMUJbBI, HA3BIBAKOTCS MEPBUYHBIMH. [IpemonaraecM, 4To €CU CTETEeHb
YIOBJICTBOPECHUS OTPEOHOCTEH MHIIUBHUIA HAXOTUTCS HIDKE 6a30BOTO YPOBHSI, TO €r0 MOTHBAIUS K BBIMOJ-
HEHUI0 pabouynXx 00sS3aHHOCTEH CHIDKEHA U MOYKET MOOYAHUTh €r0 OTKa3aThCs OT 3aHUMAeMOMU JODKHOCTH.

O603HauNM CTEIICHb YIOBICTBOPEHHS | -0ii motpeGHocTH Yepes X; (t) €[0,1], roe
e N={L2,...,n} - mHO)ecTBY OTpeGHOCTE# [1]. OG03HAUNM Uepe3 ( >0 00beM pecypca, HarpapiIsIeMO-
r0 Ha yJOBJICTBOPEHHE | -0 MOTpeOGHOCTH B eanHHIly BpeMeHH, U, (t) - - 00beM pecypca, 3aTpaueHHBbIH Ha

YIIOBJIETBOPEHHUE | -0ii OTPEOHOCTH B MOMEHT Bpemeru t. OGpaTiM BHUMaHuUE, 4To, coryacHo [3], eciu pe-
CYpC BBIIEINISIETCS] PABHOMEPHO B €AWHHILY BPEMEHH, TO
e I NEpPBUYHOM MOTPEHOCTH OH PAcXOyeTcs Kaxablil pa3 6e3 ocratka: U, (t) =(

e Ul BTOPHYHON - HakarumBaercs: U, (t) =qt.

By;[eM CUNTAaTh, 4YTO CTCIICHb Y/IOBJICTBOPCHUA i -oi 1'[0Tp€6HOCTI/I 3aBUCHUT OT BBIACIISICMBIX PECYP-
COB U OT CTEICHU YIOBIETBOPEHUS MOTPEOHOCTEN O0Jiee HU3KOTO YPOBHSI:
(1) % (u,u,,...,u;, t) =min{ fI,LD;ISItrllainj},
riue aij c [0;1] - KOHCTAHTBI, OTPAXKAIOIIHE B3aUMOCBA3b MEXKIY 1'[0Tpe6HOCT${MI/I, j < i,i eN,a

fi : SRi:l — [0;1] - hynkmu 3pPexTHBHOCTH pacxoaa pecypca, onpeaenieMbie (hopMynaMu:
fi(u,,t
) fi (ull"’ui’t) :M

> u,(6)

@) (0,1 = XU (k) *exp(—y, *(t—k))

f, 6ynem maswiBath GyHkumsMU pacxosa pecypea. 7, €[0,1] 3nech HHTEHCHBHOCTD YIOBIETBOPEHHUS i-0ii

MOoTpeOHOCTH (IEPBUYHOCTH MTOTPEOHOCTH).
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CopepxateabHO 3TH QYHKIMHA U KOHCTAHTBI OTPA)KalOT HHANBUYaIbHbIC XapaKTEPUCTHKH padoT-
HHUKa (I)I/IpMI:I. T.O., HO,I[60pOM COOTBCTCTBYIOIIUX KOHCTAHT aij u 7/i MOKHO YUYCCTb MMPAKTUYICCKU J'IIO6y10

WHIUBUAYAIBHYIO CIIEHU(PUKY.
Takum 06pa3oM IPUXOANM K CIeIYIOIIel MOCTAHOBKE MaTEMATHIECKON 3a/ITaYKH HHINBUIYaIbHOMN
MOTHBAIIMHU C YUETOM TUHAMUKHU pOCTa OTpeOHOCTEl HHANBUAA:

Xi(uly"'uiit) = min{ﬁ’lg}itr_]laij Xj}

.0 = 3000 "exp(7, (k)

fi(Ul,...,ui,t):M

Z_:Ui(k)
u(t)=q,1 <k
u(t)=qt,1<i<n

36,<Q
X; €[0,1]
yi E[O,l]
ieN={,2,..,n}
ai; €[0,1]

(4)

2. Pe3ynbsmamal 4ucsieHHO20 Modesiupo8aHusi

PaccmoTpuM noBeneHne MOAEH B Cllydyae, KOT/a HHAMBHU UMEET JBE MOTPEOHOCTH — NEPBUYHYIO
(cepble nuHUYM Ha puC. 1) 1 BTOpHYHYIO (Y€pHBIE)C Pa3THYHBIME KO3QPHULIMEHTaMH 3a0bIBAHHS.
Ha ocHoBaHMH YHCIEHHOTO MOJEIMPOBAHUS MOXHO JeNaTh CJeAYIOIINE BEIBOIBI O TOBEICHUH Ta-
pamMeTpOB MOAETH:
® Ipy PaBHOM 3a0bIBaHUI yJIOBIETBOPEHHOCTH MEPBUYHON U BTOPUYHON MOTPEOHOCTH, OHU CO BPEMEHEM
BBIXOJISIT HA OJIMHAKOBBIN YPOBEHD YJOBIETBOPEHHOCTH;
® IOTPeOHOCTh, KOTOpast Xyxe "3a0biBaeTcs" yIOBIETBOPSETCS Iydllle TOW, y KOTOpoil ko3ddunmeHT 3a-
ObIBaHMSA OOJIBIIIE.
= ipu OoJiee HU3KOH 3a0bIBAEMOCTH TMIEPBUYHON OTPEOHOCTH, BTOPUYHAS HE MOXKET BBINTH HA COMOCTABH-
MBI YPOBEHB YJOBIETBOPEHHOCTH.

Plot x to t with different gamma

Puc. 1. I'pagpux 3asucumocmu y0osnemeopeHHOCHU NEPEUYHOU U
6MOPUYHOL nOmMpebHOCmell 8 3a6UCUMOCTU O PASTIUYHBIX ¥ .
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MOAEJUN COINMACOBAHUA MHTEPECOB B AKTUBHbIX CUCTEMAX

Yroabuuukuii I'.A.
(FOxcuwiil pedepanvhviil ynusepcumem, Pocmos-na-/ony)
ougoln@mail.ru

Paccmompena npobnema cucmemuoli co2naco8anHocmu, peulerHue Komopou obecneyusaem MaKkCUMu3ayuo
0buecmeeHH020 61a20COCMOAHUAL NOCPEOCMBOM Yuema UHOUBUOYANbHBIX UHIMEPECO8 A2eHmOo8s. Ycio8us
CUCMEMHOU CO2NACOBAHHOCMU U 0DeCneyusarowjue ux Mexanu3mMvl YpasieHus aHaru3upyiomes Ha npumepe
Mooenell couemanus oowUx U YACMHBIX UHMEPECO8 NPU PACIPeOeaeHUU PECYPCOo8 A2eHMO8.

KaroueBble clioBa: aKTUBHEIC CUCTCMbI, COTJIACOBAHNUEC MHTCPCCOB, TCOPECTUKO-UTPOBLIC MOACIIN

[IpoGema cornacoBaHusl UHTEPECOB B aKTUBHBIX CHCTEMaX MOXET PacCMaTPHBATHCS B JIBYX
acriektax. Bo-mepBbix, XOpOILIO M3BECTHO, YTO BEIMYMHA OOIECTBEHHOTO OJIArOCOCTOSHUS MPU
ATOMCTUYHOM TOBEJICHUN HE3aBUCHMBIX aKTUBHBIX areHTOB 3a4aCTyH0) OKA3bIBAETCS MEHbIIE, YeM
IIPU UX COTJIACOBAHHBIX KOOINEPATHBHBIX AeWcTBUsAX. KomuuecTBeHHas CTOpOHA 3TOM MpoOIeMbl
MoJIy4rJia Ha3BaHUe «HEd(PPEKTUBHOCTH paBHOBECHI» [4] 1 0OBIYHO XapaKTePHU3yeTCs BBEACHHBIM
X. [NanmaguMuTpuy MoKa3aTeaeM «IeHbI aHapXuu» [5].

Bo-BTOpBIX, areHTHI MOTYT PACIpPEACsTh CBOU PECYPCHl MEKIy OOIIUM M YaCTHBIMHU HHTEpE-
camu. B ocnoBomnomnaratomieit pa6ore 0. I'epmeiiepa u . Barens [2] nokazaHo, 4to ecnu GyHKIUU
BEIMTPBIIIA BCEX aréHTOB MMEIOT BHJ CBEPTKH 10 MUHUMYMY (DYHKIIHI OOIIEro ¥ 4YaCTHOTO MHTE-
PECOB, TO B COOTBETCTBYIOIIEH urpe cymectByer [lapero-ontumansHoe paBHoBecue o Hamry (T.€.
[IEHA aHAPXWH PaBHA WJICATHPHOMY 3HAUYCHUIO — CIMHHUIIC).

Hamu BBOAMTCS MOHATHE CUCTEMHOM coriacoBanHocTd (System compatibility), koTopas o3na-
9aeT, 4YTO MHIAUBHIYAILHO ONTUMAIBHBIC YITPABJICHUS areHTOB 00pa3yroT IrII00aIbHO ONTUMATBHBIN
BEKTOP YHpaBlieHUH A (QYHKIUU OOIIECTBEHHOTO OJIAarocoCTOSHUS. JTa MOCTAaHOBKA ONU3Ka K
3a/1aue MeTaurpoBoro cuHrtesa [1]. YciaoBusi cucTteMHON COTNIaCOBAaHHOCTH MCCIEAYIOTCS JUIsl MO-
nenei coderaHusi oomux U 4yactHbIX uHTEepecoB (COUYM-moneneit) ¢ nunelHoit cBeptkoi. Ilo-
CKOJIBKY 3TH YCJOBHSI OKa3bIBAIOTCS BEChMa OTPAaHUYMTEIHHBIMH, TO IMPEIIATAlOTCS MEXaHU3MBI
yIpaBJIeHUs, HAMpaBJICHHbIE Ha OOECrieueHne CUCTEMHOM COTJIacOBaHHOCTU. B pasButue aBTOp-
CKOW KOHIIETIUH [3] MPOEKTUPYIOTCS aIMHUHHUCTPATUBHBIC (BO3/ICHCTBHE HA 00JIACTH JOMYCTUMBIX
yIpaBJICHUI areHTa) U AKOHOMUYECKUE (BO3JEHCTBHE HA €ro (DYHKIIUIO BBIMTPHIIIA) MEXAHU3MBI
0e3 0OpaTHOM CBsI3U (MepapXUUecKHe Urpbl TUMa ['1 — NpuHYX/AeHne) U ¢ OOpaTHOM CBS3BIO (UIPbI
tuna I['; - mooyxenne). Paccmorpum MuokectBO N ={L1,2,..., N} aKTHBHBIX areHTOB, CTPEMSITUXCS
MaKCHMH3HPOBATH CBOU (DYHKITUU BBIUTPHIIIIA
D) 9;(uy,...,u,) —> max
MIPU OTPAaHUYCHUSAX
(2) u, eU;, ieN.

Bynem cuutaTh perenanem urpsi (1) — (2) paBHoBece U° B JOMHHAHTHBIX CTPATETHSX HITH
pasHosecue U"" o Hamry, U = (U,,...,u, ). O603HauMM U * IF060€ U3 STUX PELIEHHUIA.

Beenem yrunmurapayio GyHKIHO 06IecTBEHHOTO Oiaarococtostaust J,(U) = Z g;(u). ycrs

jeN
u™ - pemenune 3amaun
(3) go(u) >max, ueU =U, x...xU,.

Onpeoenenue 1. Mogens (1) — (3) cucteMHo coriacoBaHa, eciia U™ =u*.

KonnyecTBeHHBIM TIOKa3aTeneM CUCTEMHOM corjacoBaHHOCTH Mojienu (1) — (3) coyxut nena
aHapxuu [4,5]

min g, (u*)

(4) PA= v~
go(u™)
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O4eBHUIHO, YTO MOJIE]Ib CHCTEMHO COIJIaCOBaHa TOT/Aa M TOJBKO Torda, korna PA =1. Yciosue
CHUCTEMHOM COTJIACOBAHHOCTH CaMoO TI0 ce0e BBIMOJTHSACTCS PEIKO, U JUIsl €€ 00eCIIeUeHHS 11e71eC000-
Pa3HO UCII0Ib30BATh MEXAaHU3MbI YIIPABIICHHUS.

Bynem cunrtarh, 94TO MakKCUMHU3AIUs OOIIECTBEHHOTO OjarococTostHus (3) sBIAETCS 1ENbI0O He-
KoToporo cyonekra (LlenTpa, Beayliero, mpuHIMIANA, TU3aiiHepa MEXaHU3MOB), KOTOPBIN TSI J0-
CTHKCHUS ATOM IIEJTM UMEET BO3MOYKHOCThH BO3JICHCTBHSI HA MHOXKECTBA JIOMYCTUMBIX YIIPaBICHUN
u/umn GyHKIUM BBIMIpBIMIA areHToB. O603HauuM mepByro Bo3MmoxHOcTh U, =U,(Q;), a BTOpyIO

g; = gi(pivui) .

Benymuii Mo>keT BO3/1€HiCTBOBaTh HA MHOYKECTBA JOIYCTUMBIX YIIPaBJICHUN areHTOB (aAMUHU-
CTPATHBHBIM MEXaHW3M) WJIM Ha MX (PYHKIIMU BBIMTpHIIIA (IKOHOMHYECKUN MexaHu3Mm). Oba 3Tux
BUJIa BO3JICHCTBUS MOTYT MCIOJIB30BATh WIIM HE UCIIOIB30BaTh OOPATHYIO CBA3b IO yIpaBieHHIO. B
nepBoM ciydae (IpuHYKIeHNEe) BOSHUKAET nepapxuueckas urpa tumna ['; (urpa Lltakens6epra), Bo
BTOpOM (moOYy>KAeHue) - uepapxudeckas urpa tuna I’y (urpa 'epmeiiepa). Takum oOpa3om, BO3HH-
KalOT YeThIpe THUIIa MEXaHU3MOB YIPaBICHHUS.

Onpeoenenue 2. Mexanusm yrpasienust B moaenu (1) — (3) cucTeMHO coriiacoBaH, €Clid B pe-
3y/lbTaTe ONTUMAIbHON peaklMy areHTOB Ha €ro NPUMEHEHHE MOJIENIb OKa3bIBaeTCsS CUCTEMHO CO-
IJIACOBAHHOM.

PaccmotpuM npoGiieMy CHCTEMHOM COTJIACOBAHHOCTH MEXaHM3MOB YIPABJICHUS HA MPHUMEPE MO-
JIeTICH pacrpeielIeHus peCypCcoB MEX Ty oOmumMu U yacTHeIME nHTEepecamu (COUM-Moneny) Buma
(5) g;(u)=p;(r,—u,)+s,cu) >max, 0<u, <r,,ieN;

{1,E|i:si >0,

0, unaue.

6) go(u)=>g,(u)y—>max 0<s <1L>'s, =

jeN jeN

31ech I, - pecypc, KOTOPBIM pacIioyiaraer i-if areHT; U, - 4acTh pecypca, aCCUrHyeMasi UM Ha CO-
3aaHKe obmiero goxoxaa; C(U)- GpyHKIus 0OIIero 10Xona; S;- IO i-To areHTa B OOIIeM J0XOJE;
p, (r, —u,) - GyHKIHS YacTHOro UHTEepeca I-ro areHra. OyHKIUH P, , C IPEIIIONIArafoTCsl HEMPEPhIB-

HO TuQdepeHIPyEeMBbIMU ¥ BOTHYTBIMH 10 BCEM apryMEHTaM.
DKOHOMHYECKHE MEXaHU3MBbI YIIpaBieHus B Mojenu (5) — (6) peanusyroTcst OCpeaCTBOM BbI-
0opa BeAymuM 3HaueHUH S, . /g ncnonab30BaHUs aMUHUCTPATUBHBIX MEXAHU3MOB JONOIHUTEb-

HO MPEAIOIaraeTcs, 4TO BEAYITHH MOXKET OTpaHUYHUBATH JIOIMTYCTHUMBIC YIIPABJICHUS ar¢HTOB:
0 <u; <@;, ieN.

[TonydeHsl mpenBapUTeNbHbIE PE3yIbTaThl O CHCTEMHON COTJIACOBAHHOCTH MEXAaHHU3MOB KO-
HOMHYECKOTO MPUHYXKIACHHUS W MOOYXKICHUS W aJMHHHUCTPATUBHOTO npuHyxacaus ais COYU-
Mojeneil. B yacTHOCTH, MOKa3aHO, YTO B OOJBIIMHCTBE CIIy4aeB CHCTEMHAs COTVIACOBAaHHOCTH J0-
CTYDKAMA TIPH pa3JIe]ICHNd MHOXKECTBA areHTOB Ha TIOJMHOMKECTBA «UUCTBHIX HHIUBUIYATHCTOB)
(MCTIONB3YIOIIUX PECYPCHl TOJMBKO B YAaCTHBIX MHTEPECAX) M «UUCTHIX KOJIJIEKTUBUCTOBY (MCIOJb-
3YIOIIUX PECYPCHI TOJIBKO B OOIIUX HHTEpECax).
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O BO3MOXHOCTAX AHAITU3A OMUCATEJIbHbIX 3HAHUA
C UCMNOJIb3OBAHUEM MATEMATUYECKOIO AMNMAPATA KJ1C

IIleBuenko B.B.

(Botuucnumenvuwiii yenmp PAH, Mockea)
vsh1953@mail.ru

Paccmampusaromes 6asosvle npedcmasnenuss meopuu KOHCmpykmughvlx jpoeudeckux cucmem (KJIC) u
603modicHocmu npedcmasnenus 6 eude KJIC u ananuza onucamenvuvix 3HAHUL KA4eCMEEHHbIX HAYK 00 uc-
cedyembix IMuUMU Haykamu obvekmax, npoyeccax u seieHusx. Ilpunyunvl u npoyedypvl UCNOIb308AHUSL
annapama KJIC 6 paccmampugaemom HanpasieHuy Onucul8aiomcs Ha npumepe Gopmauzayuy U auaiuza
o0Owell Kapmutsl NIAHEMAPHO20 UCMOPUYECK020 npoyecca nocieonux 10-12 muicsuenemuil.

KroueBrle ciioBa: KOTHUTHBHBIN aHaJIn3, KOHCTPYKTUBHAA JIOTUMYECKasd CUCTEMA, JIOTUYECKHI aHalIn3,
JIMHI'BUCTHKA, I/ICTOpI/I‘ICCKI/II\/’I mporunecc.

BeedeHue

[ToHsiTHE KOHCTPYKTUBHOM JIOTHUECKOW CUCTEMBI OIIPEICNICHO M BBEJICHO B pacCMOTpeHHe B padote [1].
B paborax [2,3] npeactapnenus o KJIC u cpeacTBax OnepupoOBaHUs ¢ HUMU Pa3BUTHI U CHCTEMAaTH3UPOBa-
HBI, IPOAHATU3UPOBAHBI BO3MOXKHOCTH IIPUKJIAJHOTO MCIOIB30BAHU 3TOr0 MaTeMaTHYECKOro ammnapara. B
[4] mpoananmu3upoBana B3aMMOCBs3b MeXAy mpeactaBaeHusiMu o KJIC u 06 onepannoHHbIx urpax. W3 u3-
BECTHBIX MaTeMaTHYECKUX OIMMCAHUI HaI/I6OJ'ICe omm3knmu kK nougTuio KJIC MoXHO Ha3BaTh TOIOJIOTHYE-
ckre Mapkosckue 1iern (TMI) u HenerepmuHmpoBanHble KoHeuHBIe aBToMaThl (HKA). Ho B oTnmuume ot
teopun TML] B Teopun KJIC npaBuna nepexoga MEKIy COCTOSHUSMHU ONPEAEISIFOTCS. HE MaTPULIAMHU, a JIO-
rudeckumu orpanmyenusMu (JIO), Gopma mpencrapneHnss KOTOPHIX 00ECTeUMBACT 3HAYUTEILHO OOBLIYIO
rMOKOCTh M OOIIHOCTH MPEACTABICHUS OMHUCBIBAEMbIX TporeccoB. Te xe npeumymectsa JIO UMEIOT U B
cpaBHEeHWH ¢ QpyHKIMAMHU BBIX00B 1 niepexonoB HKA. UaTtepecnoit ocobernnoctrro Teopuu KJIC sBnseTcs
€CTeCTBEHHO MosBIsAtomasica u3 camoro omnpeneneHuss KJIC Bo3MOXHOCTh ONMHCAaHUS MPOLECCOB Pa3BUTHS
KaK MPOLIECCOB M3MEHEHUS CHCTEMBI ICHCTBYIOIINX OTPAaHUYCHUN B pe3yNbTaTe «KOH(PIUKTOB» MEKAY 3TH-
mu orpaanyeHusiMa. Hapsimy ¢ KJIC B reopun KJIC pacemarpuBarotest u ux cuérasle cemeiicta (CC KJIC),
B BHJIE KOTOPBHIX MOXHO MPEACTaBIATh HE GUHUTHBIE MaTeMaTHyeckue onucanus (quddepeHuuanbuble au-
HAMHYECKHE CHCTEMBI, ClTy4JaiHbIe Tpoliecchl U T. 1.). [lepeunciennsie ocobenHocT Teopun KJIC nemarot
e€ 3¢ deKTUBHBIM HHCTPYMEHTOM (hOpPMaTM3aLUH LIMPOKOTO Kpyra MPOLEeCcCOB U SIBICHUH.

1. Bazoesle npedcmaeneHussi meopuu KJIC

I[Ipu onpenenennn KJIC paccmarpuBaeTcs  JBMIKCHHE CHCTEMBI S B TPOCTPAHCTBE COCTOSHHIN
P= {pl yees Py } B nuckpeTHoM BpemenH [. o noruueckum orpanuueruem (JIO) sToro ABMKEHUS MTOHH-

MaeTcs JIeicTByIolee B 1000i MOMeHT BpeMeHH t; € T orpanudeHue Buja:

) _
LR= A s(t_ )eP, =s(t.)eP,
) k=1 " 170

>, TAC
Pk cPk=01..,4
A1, k=1..., A - HaTypasbHbIC YKCIIa;
s(t i ) - cocTostHME CHCTEMBI S B HEKOTOPHIif MoMeHT t j Bpemenu T;

A - nopsnok JIO;

| e :kiﬂ%}lk - ry6una JIO.

Onpenengrorcs MOHATHS TepecedeHuss U KoHconmunamu (oobeaunenns) JIO, moHsTHE HOPMBI (CHITBI)
JIO. Tlon KJIC moHumaeTcss COBOKYMHOCTh MPOCTPAHCTBA, BPEMEHU U MHOKECTBA HENEPECEKaroluxcsa U
HekoHcomuaupyembix JIO. Onpenenstorcss MOHATHS 00bEIMHEHUS U Pa3I0KECHUS, YKPYITHEHUS U JIeTaln3a-
1uu, 00001IeHus u koHkperusannu KJIC, aHamoruu Mex 1y HUMH, BBISBIISIOTCS MTPOCTEHIIINE CBOWCTBA OIle-

paruit Hag KJIC. Onpenensercs noustue koHduukTa B KJIC, Kak cuTyanuu, B KOTOPOH JanbHeiIee ABHU-
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kerane B npoctpanctse KJIC B cmmy nefictByromieit coBokymHoctr JIO HeBo3moxHO. Ilpennmaraercs cum-
TaTh, 4T0 KOH(PIUKTH B KJIC pa3peniaroTcsi B COOTBETCTBUU C «IPUHIIMIIOM MHUHUMAIBHBIX Pa3pyIICHUID.
[Mox «pa3pylieHusIMU» IpU STOM MOHUMAETCS CyMMa CHJI HCUE3HYBIUX JiJIsl pa3penieHus koHguukta JIO.
[on CC KJIC nonumaetcsa cuétHoe nmapamerpuueckoe cemerictBo KJIC, mpocTpaHCTBa KOTOPBHIX CBSI3aHBI
BIIOJTHE OTpeneIEHHBIMA MOPPU3MaMH (COOTBETCTBUAMHM), a MHOXecTBa JIO JIOTMYeCKH SKBUBAJICHTHHI B
cmry 3tux MopdusmoB. [Ipu npencrasnennu B Buae KJIC onmcaTenbHBIX 3HAHANA MOKHO OTPaHUYIHUTHCS KO-
HeuHbIMHU onrcanusamu B Buge KJIC.

2. Jloczu4veckull aHanu3 obwel KapmuHbl
ucmopu4YecKkoz0 rnpoyecca

s mpencrasienus B Buae KJIC o0mieit KapTHHBI TUNIAHETAPHOTO MCTOPHUYESCKOTO Mpoliecca CyIiia rmia-
HETHI OblIa pa3bKTa Ha ONpeeaEHHOE YHUCIO IeonoNuTHIecKuX mpocTpancts GS, ..., GS, Tak, 4yToObI 3TO

pa3dueHe COOTBETCTBOBAIO UMEIOIIUMCS MPEJICTABICHUSAM O 3HAYCHUU Pa3NIMYHBIX TEPPUTOPUN B UCTOPH-
YyeckoM mnporiecce. M Obu1 onpeaenéH pa3OUThIi Ha MEPUOJIbI OTPE30K JUCKPETHOTO BPEMEHH (C Pa3IMIHBIMU
HeproaaMi) pacCMOTpeHus ncropuaeckoro mponecca T ={t,...,t, } (or 10000 r. mo H.3. mo 2000 r. H.3.)

TaK, 4TOOBI 3TO pa30MEeHHE OTPaKaJI0 MMEIOIIUECsS MPEACTABICHUS O 3HAYMMOCTH Pa3IMYHBIX MEPHUOJIOB.
YenoBeuecTBO ObUIO pa3dUTO HA M OOIIHOCTEH MCXOIS U3 HNPUHITOTO B JIMHTBUCTHUKE JiEpeBa CEMEHCTB U
IPYII XUBBIX U MEPTBBIX A3bIKOB. CUMTANIOCH, YTO B KAXKABIM MEPHOA B KaXKIOM W3 HPOCTPAHCTB CYyIIe-
CTBEHHO TIPUCYTCTBOBAJIM HEKOTOPBIE OOLIHOCTH M YTO TepeMelleHne O0MIHOCTEeH ¢ MecTa Ha MECTO HIIU B
HHUKYJa BCerna 00yClOBICHO CTUXUHHBIMU OCICTBUAMU, SIUIEMHUIMH, BEITECHEHUEM IPYTUMH OOLIHOCTAMU
60 maccuoHapHocThio. [IpoctpancTeo KJIC, onmuceiBaromieil paccMaTpruBaeMBbIi IPOIIECC, B TAKOM CITydae
Oyner cocrosth u3 2" cocrosuuii. Tpaekropus Takoit KJIC na orpeske Bpemenu ot 1000 1o 2000 rr. H.5.
OIpeaACIACTCA O6HleH3BCCTHI>IMI/I HUCTOPUYCCKUMU CBCIACHUSIMMU. I[HS[ BOCCTAHOBJICHUSI 3TOM TPACKTOPHUU B
NpeACCTBYOMUEC ICPUOABI 6I)IJ'I HpOBGI{éH JIOTHUECKHUI aHaInu3 HUMCIOIICIOCs MacCuBa JAaHHBIX JICTOIIMCHO-
IO, aHTPOIOJIOTHYECKOT0, aPXEOJIOTHIECKOT0 U MHOTO XapaKkTepa ¢ 0OOCHOBAHUEM KaXIOTO0 M3MEHEHUS OT
nepuoja K nepuoay. Uto mo3Boiuiio BEICTPOUTH BIIOJIHE OMPECIEHHYIO OOIIYI0 KapTHHY HCTOPUYECKOTO
TMpolecca, UCXOs U3 JOCTAaTOYHO JOCTOBEPHBIX JTAHHBIX apXE0JIOrMYECKOro, aHTPOIOJIOTHUECKOro, TUHTBH-
CTHYECKOT'0 U HHOTO XapakTepa.

Jlumepamypa

1. IHEBYEHKO B.B. 06 00nom nooxode x uccnedosanuio OUCKpemHblX OUHAMUYECKUX CUCEM C MEHsi-
toweticsa cmpykmypoii. M.: BLl AH CCCP, 1988. — 28 c.

2. HIEBYEHKO B.B. Koucmpyxmusenvie nocuueckue cucmemol u ux npunodxcenus. M.: BL] PAH, 2003. —
Slec.

3. UHIEBYEHKO B.B. O uexomopwvix 603MOMCHOCHSAX NPUKIAOHO20 UCHOIb30GAHUSL KOHCMPYKIMUGHOU
mamemamuxu. M.: BII PAH, 2010. — 40 c.

4. KOHOHEHKO A.®., ITEBYEHKO B.B. O o3mosicnocmsax KkoncmpykmueHo-102u4ecko2o t cemesoco
npeocmasienuss OnepayuoHtblx uep. YTpasieHue OonbiuMu cucteMaMu. CreruaiabHbii Boiyck 30.1
«CerteBble Mozenu B ynpasnenun». M.: UITY PAH, 2010. C. 144-153.
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METOJ NAPHOIO CPABHEHWA NPU
ONMPEAENEHUN SNIEMEHTOB MATPULl CBEPTKH

AuekceeBa A.O.
(ITepmckuil HayUOHANLHBLIL UCCIEO08AMENbCKULL
RONUMEXHUYECKULL YHUBEPCUMen)
alekseev.real@gmail.com

Onucana 803MONCHOCb NPUMEHEHUs MemoO0d NAPHLIX CPABHEHULl NPU ONpedeneHUl 3JeMeHmo8 Mampuy
ceépmiu. Ilpumenenue 0anno20 memooa npu onpoce KCNepmo8 OMHOCUMENbHO €20 OMHOUleHUs K C80U-
cmeam obvekma 8vlO0pa No36015em NOAYUUMb MAMPULY CEEPMKU, IIEMEHMbl KOMOPOU NPUHAONEHCAMm
HenpepvleHOll WKale KOMNIEKCHO20 OYEHUBAHUSA, YMO YACMUYHO NO380JAEm pelums npodiemy mouHoCmu
MEXAHUZMOB KOMNILEKCHO20 OYEHUBAHUS.

KiroueBrbie coBa: SKCIIEPTHOE OLICHUBAHUE, METO/] MAPHOI'0 CPABHEHUSI, MAaTPUUHBIE CBEPTKHU, MEXaHU3-
MBI KOMITIEKCHOTO OIIEHUBAHUI, MHOTOKPHTEPHAIHHBIN BHIOOD.

BeedeHue

MexaHu3Mbl KOMIUICKCHOTO OIICHUBAHMUS, OCHOBaHHbIC HAa MAaTPUYHBIX CBEPTKAX [1], momyuwnu mmpo-
KOE TIPUMEHEHHUE IS PEIICHUS 3a/1a4 MHOTOKPHTEPHAILHOTO BhIOOpa. OHUM H3 IPEUMYIIECTB MaTPUUHBIX
CBEPTOK SIBIISIETCS BO3MOXKHOCTh Y4€Ta WHMBUIYATIbHOTO OTHOLICHHUS SKCIIEPTa WU JIMLA, TPUHAMAFOIIETO
pelLICHUs, K Pa3JIMYHBIM CBOMCTBaM 00BEKTOB BHIOOpA. DTO OTHOLICHHUE OTPAXKACTCS B BUJIC COCTABHBIX Ipa-
BUJI BBIBOJIA «ECJIH, TOY.

Hcnonb3yst AUCKPETHBIE MIKATbl KOMIUIEKCHOTO OLCHHBAHUS, IPU KOHCTPYHPOBAHUH JIOTHYECKUX MaT-
pHIl CBEPTKU OTPAXKAIOTCS KATErOPUUECKUE CYXIeHHs [2] 3KCIEpTOB B OTHOIICHUH CBONCTB OOBEKTOB BbI-
oopa. [Tpu mkanax mMasoit pa3MEepHOCTH TaKO# MOX0/] MPUBOJUT K CHHKEHHIO TOYHOCTH CO3/1aBaeMOT0 Me-
XaHM3Ma KOMIUIEKCHOTO OIICHHBAHUSI, OCKOJIBKY OOBEKThI, COOTBETCTBYIOLINE Pa3HBIM BEKTOPAM KPHUTEPH-
€B, OTUCHIBAIOTCS OJHUMHU U TEMHU JKE OL[CHKAMHU.

Hcronb3yst TEOPUIO HEUSTKUX MHOXKECTB [3], MOXKHO 3Ha4YEHHs CBOPAuYMBAEMbIX KPUTECPUEB U DIICMEH-
TBHI MaTPUIIbI CBEPTKH 3aaBaTh B HEYETKOM BHJE, a, IPHUMEHsS NPUHIMI 00001IeHNs 3a/1e, OCYIIECTBISTh
KOMILIEKCHOE OLICHUBAHKE. JTO MO3BOJISIET YUECTh OTHOIICHUE YKCIIEPTA HE TOJIBKO B BUJIC KATETOPHUYCCKUX
CY)KIICHHIA, HO ¥ MOJIAJIBHBIX [2] M 4aCTUYHO PelInTh MPOOIEeMy TOYHOCTH MEXaHU3MOB KOMILIEKCHOTO Olie-
HUBaHHS TPH [IKaJIaX MAJIOH pa3MEPHOCTH.

B Teopuu HEUETKHUX MHOXKECTB IIMPOKYIO MOMYJISIPHOCTD [UIs ONpeeieHust pyHKIHN PUHAIICHKHOCTH
HEUYCTKUX MHOXKECTB MOJIYYHJI METOJ MapHbIX CpaBHeHHH [4], Kak MeTOJ, MO3BOJSIONIMI Hanboiee TOYHO
MOCTPOUTH (QYHKIIHIO TPUHAISKHOCTH. B nanHol pabote 00CyKnaeTcsi BO3MOKHOCTh MPUMEHEHHS JaHHO-
ro MeToJa VISl ONpPE/CICHUS 3JIEMEHTOB MATPHUI[ CBEPTKU C LENbI0 0OJiee TOYHOrO OMHMCAHHS OTHOLICHHS
JKCIepTa K CBOMCTBaM 00beKTa BBIOOPA.

Memo0d napHbix cpagHeHulli MpuMeHUmMesibHO Kk 3ada4ve onpedesieHUss a/1IeMeHmMo8 Mampuy,
ceépmku

B kauecTBe cpaBHMBAaEMBIX OOBEKTOB B METOJIE MAPHOTO CPABHEHHS MPUMEHUTEIBHO K ONPEACICHUIO
3JICMEHTOB MATPHIIBI CBEPTKU BBICTYIAIOT BO3MOXHbBIE COCTOSIHUSI 00bEKTa BHIOOPA, COOTBETCTBYIONINE KPH-
TEPUSIM COCTOSTHUS 00BEKTa — JUCKPETHBIM 3HAUYCHUSAM IIKAJIbl KOMIUIEKCHOTO OIICHWBAaHUS KaXKJIOrO CBOM-
CcTBa OOBEKTA.

Jlyis onvcaHust OTHOIICHUST HOCUTEIIS MPEAIIOYTEHUI K CBOMCTBaM 00BhEKTa BBIOOpa CTPOUTHCS 00paTHO
CUMMETpPUYHAs MaTpHIla CPaBHEHUsS, Pa3MEPHOCTHIO n?xn’, rme N — Pa3MEpHOCTh IIKaJIbl KOMIUIEKCHOI'O
OLIEHHBAaHUA Ka)KI0r0 CBOMCTBA OOBEKTA.

B wacTHOM citydae auist onrcaHus IPEUMYIIECTBA OJHOTO BO3MOXKHOTO COCTOSTHUS 00BEKTa BRIOOPA HaJ
JOPYTHM MOKHO HCIONB30BaTh mkamy {1,...,n}, a s onucaHus HeI0CTaTKa MCITOIB30BaTh 0OPATHYIO IIIKa-
ay {1,...,1/n}.

Bec, coOTBETCTBYIOIIMI I-My BO3MOXHOMY COCTOSIHHIO OOBEKTa BbIOOpA, BBIYMCISIETCS KaK KOPEHb
crenenu N’ MIPOM3BEICHHS DIIEMEHTOB i-# CTPOKHM MATPHIIGI CPABHEHWSL.
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L w =n§/Haij Ji=1n’,

T7€ @jj — IeMEHT MaTPHIIbl CPABHEHNUS], OTPAKAIOIIHUI IPEUMYIIECTBO (HEJOCTATOK) I-T0 COCTOSIHUI 00BEKTA
BBIOOPA 110 OTHOIICHHIO K j-OMY.

OmnpenenuB Beca KOKIOT0 00bEKTa CPaBHEHUSI, HEOOXOIUMO OTNPENEITUTh UX COOTHOIIIEHHE IPYT C IPYy-
T'OM M MPUBECTH K IIIKaJIe KOMIUIEKCHOTO OlleHUBaHus. [loydeHHbIe 3HaYeHUS OYIyT SBISATHCS dJIEMEHTAMH
MaTpHULBI CBEPTKHU.

B yacTHOM cityyae moyry4aroTcst JUCKPETHBIC MATPHUIIBI CBEPTKH, SIIEMEHTHI KOTOPOI OMUCHIBAIOTCS TON
e IIKAJIOW, YTO U apTYMEHTBI CBEPTKH.

B oOmiem ciyvae ajist onmucaHus MPEUMYIIECTBA OJHOTO BO3MOXKHOTO COCTOSIHUSI 00OBEKTa BhIOOpA HaJ
JAPYTUM MOXKHO HCIIONB30BaTh Jr00yio mkainy — {1,...,p}, Tae P — OleHKa, OMUCHIBAIOIIAs aOCOIIOTHOE Mpe-
HUMYIIIECTBO OJTHOIO BO3MOXKHOTO COCTOSIHHSI 00BbEKTa BBIOOpa HaJ MpyruM. JIJis omucaHus HeIocTaTKa OJ1-
HOTO BO3MOYKHOTO COCTOSIHMSI 00BEKTa BBIOOPA TIepeT APYTHM HCIIONb3yeTcst oopatHas mikana — {1,...,1/p}.

[Mony4yeHHble Beca, COOTBETCTBYIOIIUE KAXKIOMY BO3MOXXHOMY COCTOSTHHMIO 00BEKTa BbIOOpa, TIPHUBO-
JSITCS K IIKAJTIe KOMIUIEKCHOT'O OIEHHBAHUSI CBOMCTB OOBEKTa BHIOOpA MYTEM MPOMOPIUOHAILHOTO COOTHO-
IICHHS MIKal (IIKaIbl KOMIUIEKCHOTO OLICHUBAHMS Ka)JOTO CBOWMCTBAa 00OBEKTa BhIOOpA 1-N M IIKabI mpe-
HUMYIIIECTB OHOTO BO3MOXHOTO COCTOSIHUS 00BEKTa BbIOOpa Haa APYTHM 1-P).

@ m =r|;—j(wi ~1)+1, meD=Ln,weS=1p,

rjae M; — 3HaYeHHe Beca, COOTBETCTBYIOIIEE i-My BO3MOXKHOMY COCTOSIHUIO OOBEKTa BBIOOpA, MPHHAJUISKA-
11ee TOM e IIKaje KOMIUIEKCHOTO OLIEHUBAHUs, YTO U BCE apTyMEHTHI CBEPTKHU.

B o0mem ciyvae npuMeHeHHe METO/la IAPHOro CPAaBHEHHUS NP OMPOCE SKCIIEPTOB OTHOCUTEIBHO €ro
OTHOUICHHUS K CBOUCTBaM 00BEKTa BHIOOPA MO3BOJISIET TOIYYUTh MATPUILy CBEPTKH, JIEMEHTHI KOTOPOW MpHU-
HaJJIeKaT HeMPEepbIBHOM IIKaJle KOMIUIEKCHOTO OL[€HUBAHUS.

OneMeHThl MaTPULBI CBEPTKHU, IPUHAATIEKAITNE HENPEPBIBHON IIKale KOMIUIEKCHOTO OLIEHUBaHUS, MO-
I'yT OBbITh MPEICTABICHBI B BUAE HEUETKUX YUCET U ISl KOMIUIEKCHOTO OLICHUBAHUS B 3TOM CiIydae HeoOXo-
JTUMO UCTIOIB30BaTh MPOLEAYPY HEYETKOTO0 KOMIUIEKCHOTO OLIEHUBaHMUS.

3aknroyeHue

Hcnone3ys MeTon MapHOTO CpaBHEHWS NPH ONPEIECIEHUH 3JEMEHTOB MATPHIBI CBEPTKH, B YaCTHOM
Clly4ae MOJy4aroTCsl U3BECTHBIE TUCKPETHBIE MAaTPULbI CBEPTKH, JIEMEHTBI KOTOPOU ONMUCBIBAKOTCS TOU ke
IIKaJIOH, 4TO M apryMEHTHI CBEPTKHU. B 0011em ke cirydae 31eMeHThl MaTpHIIbl CBEPTKH, MTOTyUYE€HHBIE METO-
JIOM [IApHOTO CPAaBHEHHS, MOT'YT OBITh 3HAUEHUSIMHU, IPUHAUICKALIMMU HETIPEPHIBHON MIKaJie, YTO MO3BOJIUT
0oJiee TOUHO YYeCTh OTHOLICHHE 3KCIIEPTa K BO3MOKHBIM CBOMCTBAM OLICHHBAEMOTO OOBEKTA.

Jlumepamypa

1. bypros B.H., Hosuxog /[.A. Teopusi akTUBHBIX CUCTEM: COCTOsHUE U nepcrnekTuBbl. M.: Cunrer, 1999.
-128c.

2. [Muckpemnasi MaTeMaTHKa M MaremaThueckas Jyioruka: yueOuuk / 0. A. Anses, C. @. Tiopun. — M.:
®unaHchl U cTaTucTHKa, 2006. — 368 C.

3. 3ade JI TloHATHE IMHIBUCTUYIECKON NIEPEMEHHON U €ro MPUMEHEHHE K MPUHATHIO NPUOIIKEHHBIX pe-
menuit / nepeson H.U. Punro, mon pen. H.H. Mouceesa u C.A. Opnosckoro. — M.: Mzn-Bo «MUP»,
1976. - 167 c.

4.  Obpabomxa neu€Tkoil nHpopMaLuu B cucteMax npunatus pemennii / A.H. bopucos u np. — M.: Paguo
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MAHUNYJIMPYEMOCTb NPABWUI KOJIJNTIEKTUBHOIO
BbIBOPA B IMPARTIAL ANONYMOUS CULTURE

Auneckepos O.T.

(Mncmumym npobnem ynpaenenuss PAH, Mockea
HUY Buicuwas wikona sxkonomuxu, Mocksa)
fa201204@gmail.com,

HNBanoB A.A.

(HHAY Bvicwas wixona skonomuku, Mockea,
Cronkosckuti uHcmumym HayKu u mexrono2ui, Mocksa,
Mockoeckuil puzuro-mexnuseckuil uHCmumynt)
ivanovalexalex@gmail.com
Kapaxkeosn /1.C.,

(HHY Bvicwas wixona sxonomuxu, Mockea)
danyakar@gmail.com
SAxyoa B.U.

(Uncmumym npoéaem ynpasnenuss PAH, Mockea)
yakuba@ipu.ru,

Anecxepos u op. (2011, 2012) uccredosanu manunyiupyemocms npasui KOLIEKMUSHO20 8blO0pa Oisk MHO-
arcecmeennozo evibopa ¢ Impartial Culture (IC). B smoii pabome mbi paccmampusaem MaHunyiupyemocms
npasun koanexkmusrno2o svibopa ¢ Impartial Anonymous Culture (IAC) u cpasnusaem pesyrvmamol, mo
ecmb MAHUNYIUPYEeMOCHb NPABUL KOIeKmMueHo2o gvloopa, mexcoy |AC u 1C.

KnroueBbie ciioBa: MaHHITYJIMPYEMOCTh, KOJUIEKTUBHBIN BBIOOD, IPUHATHE PELICHUH.

BeedeHue

ManumyaupoBaHUe — 3TO CUTYallHsl, KOT/a MPH TOJIOCOBAHUU €T0 YYaCTHUK MPEIbIBISCT HEHCKPEHHUE
MPEIoYTeHHS, YTOOBI TOOUTHCS AJisi ceOs JTydniero pesynbrara rojocosanust. [ m66apn (1973) u Carmapry-
auT (1975) nokazanu, 94To JF000e HEMUKTATOPCKOE MTPABHIIO MIPUHSITHS PEIISHINH MaHUTTyIupyeMo. B cBsi3u ¢
STHM BO3HHKAaeT BOMPOC: e€ciy Jr000e MPaBWIO MPUHATHS PEHICHUH MaHWITyJTUPYyeMO, TO MOXKEM JIH MBI
OTIPEIeNINTh HAaMEHEee MaHUITYJIHPYEMOe MPaBIIIO KOJUIEKTUBHOTO BBIOOpa?

Hutnan (1985) u Kemnu (1993) BBenu nanexe Hutnana-Kemmm uist m3MepeHus cTeleHd MaHUITYJIHPY-
€MOCTH MPOLENYpHl FOJ0COBaHM. VHAEKC MOKa3bIBAET J0JII0 MAHHUITYJIMPYEMBIX Npoduiei B 001eM Koiu-
4eCTBE BCEX BO3MOXHBIX podHIIeii TOI0COBAHUSI.

AneckepoB u ap. (2011, 2012) uccrnemoBaiu MaHUITYJIUPYEMOCTh TPABHI KOJJIEKTHBHOTO BBIOOpA IS
cinydgas Impartial Culture.

B mozenu Impartial Culture moapa3ymeBaetcs, 4To Bce mpoduiin roJ0COBaHUS OTMHAKOBO BEPOSITHBI.

B nanHoii pabote Mbl UccTelyeM MaHUTYIHPYEMOCTh MPaBHJI KOJUIEKTHBHOTO BBIOOpa B cirydae Impar-
tial Anonymous Culture. Mogens Impartial Anonymous Culture o3xagaer, 4To OJHHAKOBO BEPOSTHBI HE
npoduiy, a CUTyalluy TOJIOCOBaHMA. 3/1€Ch BCe MPOGHIIN, OTINYAIOLUINECS IEPECTAHOBKONW YYaCTHUKOB, CO-
CTaBJISIOT OJTHY CHUTYAIIHIO TOJIOCOBAHUS M TP pacdeTe WHIIEKCOB MAHWUIYJIUPYEMOCTH YUUTHIBAIOTCS OJIUH
pas.

1. OcHOBHbIe 0603Ha4YeHus1 u npoyedypbl 20510CO8aHUSs
MBI paccMaTpuBaeM CUTYaLMIO TOJIOCOBAHUS, B KOTOPOH y4acTBYIOT N YYACTHUKOB M M KaHIUJATOB. Y
KaXXa0T0o y4aCTHHKa €CTh MPEAINNOYTCHUEC HAa MHOXCECTBE KaHAUIATOB, BBIPAXXCHHOC JTMHEWHBIM IMOPAAKOM.
Tak Kak paccMaTpUBaeTCs CHTYallMsi MHOKECTBEHHOT'O BBIOOpa, HY)KHO BBECTH PacUIMPEHHBIC MPEANoYTe-
HUA IJ1d YCTPaHECHUA HECPABHUMOCTHU PA3JIMYHBIX MHOKCCTBEHHBIX BI)I60pOB AJ1d ydaCTHHUKA roJIoOCOBaHMs.
MBbI paccMaTpuBaeM MaHHITYJIMPYEMOCTb 7 TIPOIEyp KOJUIEKTHBHOTO BBIOOpA:
[TpaBUI0 OTHOCUTEIBHOTO OOJIBITMHCTBA
OnoOpstromee ronocoBaHue =2
ITpaBuno bopna
[Ipouenypa bioka
[Toporosoe nmpasuio

agrwbdE
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6. IIponenypa Xapa
7. Tlpomenmypa Hancona
Jist OLIEHKU CTENEHH MaHWITyJIUPYyEMOCTH IPOLEAYpPbl TOJI0COBAHUS UCIONB3yeTcsl uHaekc Hurnana-
Kemnu, BBeaennsiii B (Hurnan (1985) u Kemuu (1993).
NK = nL ,
(m)"+n-1
n

rae d, - KonmuecTBo MaHUIyIMpyeMsIx npoduieii, a C ()

- 06Luee KOJMYECTBO BCEX BO3MOXXHEBIX ITPO-

buneit
3amaya wcciue0BaHUS — HAUTH HaMMEHEe MaHMITYJIMPYEMBbIC MPOLEAYPHl TOJIOCOBAHUS ISl CHTYya-
UMY ¢ 3 KaHAUIaTaMU U KOJIMYECTBOM YYaCTHUKOB rojocoBanus oT 3 1o 100.

2. Pesynbmambi

Mgl Oynem cpaBHUBATh 3HadeHUs nHAeKkca Hutnana-Kennu mist pa3snuyHbIX IpoLeaAyp roJ0COBaHUS U
Pa3NUYHBIX KOJMYECTB YYACTHUKOB TOJIOCOBAHHSI.

JI1si BOCTIPOM3BEICHUSI PE3yJIbTATOB MOKHO BOCIOJIB30BAaThCS OHJIAWH-HHCTPYMEHTOM: Mmanip.hse.ru,
I'Zle BCE PE3YJIbTAThl CCIEIOBAHUS CBECHbI BOSIUHO.

o pesynbraram McciaeqoBaHusI ObUIH CHIENAHBI CIEIYIOIIIE BHIBOIBIL:

1. Bce 3nauenus unmexca Hurnana-Kemmu B Impartial Anonymous Culture ymensmarorest ¢ Bo3pac-
TaHUEM KOJIMYECTBAa YYaCTHHKOB IOJIOCOBaHMA. Takue >ke pe3ynabTaThl ObUIM MOITYyYEHBI HpPEAbINy-
IIMMH HCCIIeIOBaHUAMHU Manumyaupyemoctd B Impartial Culture. Tak kak MbI paccmarpuBaeMm
OJIMHOYHOE MaHUITYJIMPOBAHKE, TO C YBEIMYCHHUEM KOJMYECTBA YUYACTHUKOB TOJIOCOBAHHS YACTb-
HBIH BEC roji0ca MaHMITYJIUPYIOLIET0 areHTa CHIKACTCA, U 3HAYCHUE WHAEKCA MAHUITYJTUPYEMOCTH
najiaerT.

2. Jlns GonpIIMHCTBA PaccCMOTPEHHBIX MPaBUII KOJUIGKTUBHOTO BBIOOpa 3HaueHHs MHIekca Hutnana-
Kemnu umerot nepuos 2 uinu 3 o KOJIWYECTBY YYACTHUKOB T'OJI0COBAHUSL.

3. Ilponenypa Hancona oka3zamack HauMeHee MAHHITYJIUPYEMOU W3 7 MPOaHATU3WPOBAHHBIX MPOIe-
nyp ronocosanust B Impartial Anonymous Culture B paccmarprBaeMoM ciiydae ¢ 3 KaHAHIaTaM.
3nauenus uaaekca Hutnana-Kemnu qis nporenypsl Hancona e npoBocxonst 0.15, 9To SKBUBA-
neHTHO 15% manunynupyeMsix npoduieii B 001eM KOJIMYecTBe BeexX Npoduei.

4. OpoOpsroriee roJocoBaHUe (=2 MOKa3bIBACT CaAMbIe BEICOKHE 3HAUCHHS WHAEKCA MaHHITYJIHPYEMO-
ctu Hutnana-Kemmu. Makcumanbabie 3HaUeHHs gocTturaroT 0.45, 9Tto skBuBaNeHTHO 45% MaHUITY-
JTUpyeMBIX Npoduiieii B 00I11eM KOJIMUeCTBE BeeX npoduieit

Jlumepamypa

1. ALESKEROV F., KARABEKYAN D., SANVER R., YAKUBA V. On manipulability of positional
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2. ALESKEROV F., KARABEKYAN D., SANVER R., YAKUBA V. On the manipulability of voting
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Welfare. 1993. Vol. 10. P. 161-175.
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Vol. 10. P. 187-217.

o

60



COJIEP)KAHUE

ONPEAENEHWE HAUBOJIEE CYLLECTBEHHbLIX KOHKYPEHTHbBIX CBOMCTB 5
CTPOUTEJNIbHOM NPOAYKUUU C NO3NLIUUN NOTEHUUAIIbHbLIX MOTPEBUTEJIEN

Bexuposa O.H., Kypouxa I1.H.
(Boponesicckuil I'ocyoapcemeentviil apxumexkmypHo-CmpoumenbHulil YHUSEPCUMent)
kpn55@rambler.ru

B cmamve npusedena nocmarnoska 3adauu onpedeieHus Haubonee CYWEeCMEeHHbIX 0/ nompebumeneu
CBOUCMB HCULOU HEOBUIHCUMOCTIU.

KaroueBrle ciioBa: KOHKprHTOCHOCO6HOCTL, 9KCIICPThI, KOMIICTCHTHOCTDb, ITOKA3aTCJIM, YIIPABJICHHUC.

[IpencraBum, 9TO IS OLIEHKH TOTPEOUTEBECKAX CBOICTB JKIJIbSI IPHBIIEKAFOTCSI IISTh AKCIIEPTOB — CIIeIIHAIN-
CTOB B 00acTH PabOTHI ¢ KWIOH HEABWKMMOCTHIO. JInio, mpuHmMaroriee pemrerne (JIIIP), meproHavamsHO
ChOpMHUPOBAIO MATPHILY TIAPHBIX CPABHEHWH JIJISI OIICHKM KOMIICTCHIMI SKCIIEPTOB B BUJIE, MPE/CTABICHHOM B
Tabmure 1.

Tabnuya 1. Ilepsonauanvhas mampuya nApHbIX
CpagHeHul 0151 OYeHKU KOMNEeMeHYUY IKCNEPoa

I [ o [ m [ v ]V ri
| 1 0333 05 02 0166 | 1.2
I 3 1 2 2 0,333 | 7,333
i 2 05 1 0,25 3 575
\Y, 5 0,5 4 1 1 105
\ 6 3 0,333 1 1 ]10333

Hcnons3yst MaTpuily MapHBIX CpaBHEHHUI, ONpeneNUTbh BECOBOM KOA(POHULHMEHT KaKIOro SKCIEepTa MOXKHO,
HaWIs VTS TAHHOM MaTPHIIbl COOCTBEHHBIC 3HAUCHUSI M COOCTBEHHBIC BekTopa. COOCTBEHHO, HEOOXOIMMO HANTH HE
BECh CIEKTP COOCTBEHHBIX 3HAUYCHHUH, a TOJIBKO MAKCUMAJIbHOE COOCTBEHHOE 3HAUECHHE ITPEICTABICHHON MaTPHULIbI,
YTO CYILECTBEHHO YIPOLIAET JEIO.

W3BecTHO, YTO ISl TOCTATOMHO COTJIACOBAHHOW MATPHIIBI AmMax =~ 1, TIe N — pasMepPHOCTh MATPUIIbL, paBHast
YHCITy OLIEHUBAEMBIX JKCIIEpTOB. [Iprdem Beera JOMKHO BHIMONHATECS HEPABEHCTBO Bria Amax > n. OTHoIeHe
(Amax — n)/(n — 1) siBiIsieTCS: MEPOiA OLICHKH COTTIaCOBaHHOCTH CyxeHuid JITTP o koMIeTeHImm SKCIepToB.

UrepaiionHble BEIYUCIEHUS TTO3BOJISIIOT BBIYHUCINTD MAaKCUMaJIbHOE COOCTBEHHOE 3HAUEHHE ISl paccMaTpu-
Baemoii B Tabnuue 1 matpuiisl. OHO COCTaBIISIET:

(1) Amax ~6,2370835.

Takum 00pazomM, Mepa HecorlIacOBaHHOCTH CyxaeHwit JITIP:

(2) Amax—n=(6,2370835 - 5)/(5 — 1) = 0,309,

YTO MPECTABISIETCS BECbMa 3HAUMTEIbHBIM U TPeOyeT KOPPEKTUPOBKU NCXOJHON MAaTPHLIBL.

OOBsICHSIETCS TAKOE HECOTJIACOBAHKE CIIMILIKOM OOJBIIMM Pa3MuieM B KOMIETEHUMSIX dKcnepToB: ecnu JITIP
HE CYUTAET BOBMOXKHBIM OTKOPPEKTHPOBATh CBOE MHEHHE B (JOPME MATPHIIBI MTAPHBIX CPABHEHWIA, TO HAIpaliiBa-
€TCs 3aKOHOMEPHOE PeLleHHe: HEOOXO0IMMO HCKIIIOUUTh U3 YHCIIA SKCIIEPTOB TeX, Yb€ CYXKICHUE CYILECTBEHHO OT-
JIMYAETCsl OT OCTaIbHBIX, 10 MHeHUTO JITTP. B mtaHHOM npuMepe 310 nepBblil AKCIIEPT.

Ecmu xe JITTP cornaceH OTKOPPEKTUPOBATH CBOC MHEHUE B BHJIE MATPUIIBI TTAPHBIX CPAaBHEHHH, TO HEOOXO/IHU-
MO BBIPaOOTaTh AITOPUTM TAKOW KOPPEKTUPOBKH. [ 9TOM 1€/l BOCTIONB3YeMCs M3BECTHOM TeopeMoit I epirro-
puHa.

Teopema ['epropuna. Bee coOcTBeHHBIE 3HAUSHUSI MATPUIIBI JIEXKAT B 00beJHHEHHH KpyroB (Kpyros [ epriro-
puHa):

@) |z-ay|<rn, i=1..n,
n
e = Y, ‘aij‘ — PaBHO CyMMe aOCOIFOTHBIX BEJMYHMH BHEIMATOHAIBHBIX JJIEMEHTOB i-i CTPOKH HCXOIHOM
j=1, =i
MaTpUIIbI OIIEHOK.

AHam3upyst MaTpully, IPUBEACHHYIO B Tabnuie 1, MpuxonuM K BBIBOLY, UTO LIEHTPHI BceX KpyroB I epruro-
puHa OyayT JieKaTh B OAHOW TOYKE YHCIIOBOM OCH Z = 1, Tak Kak IO MOCTPOEHUIO TVIaBHAsA JTHaroHalb MaTpPHIIBI
OyJZIeT COCTOSITh U3 OIHMX eIUHUII. Pamuychl kpyroB ['epiiropuHa mpuBeeHbl B HOCICAHEM CTONOLE Tadswie 1.
Taxum 06pazom, Bee kpyru I 'eprropuna OymyT UMeTh OOLIMI HEHTP U HAXOIUTHCS BHYTPU Kpyra ¢ HauOOJIBIIM
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pamuycom. B Hamem ciygae i = 10,5. B aToM ciTydae TIOHATHO, YTO BECh CIICKTP COOCTBEHHBIX 3HAYCHHN OyIeT
HaXOJWThCS B MHTEpBATE [-9,5; 11,5]. Takoii pa3dpoc BpsiT JIN SBISCTCS IPHUEMIIEMBIM.

CrnenoBaTellbHO, KOPPEKTUPOBKA UCXOAHON MAaTPHIIBI ITAPHBIX CPABHEHUH (CM. Tabmuity 1) momkHa OBITh
HaIpaBJlicHa HA YMCHBIICHHE MaKCUMAIILHBIX PainycoB KpyroB [ epriropuna, T.e. BenuduH ri. OTKOppeKTH-
pOBaHHAs MaTpHIla TAPHBIX CPAaBHEHHI MTPHUBE/IEHA B TAOIHUIIE 2.

Pa3bpoc coOCTBEHHBIX 3HAYEHUH B JAHHOM CIIydae OyZeT yKJIaIbIBaThCs B IHAIa3oH [-6,5; 8,5], uro sBisiercs
0oJiee MpUEMIIEMBIM.

Haxomum MakcrManbHOE COOCTBEHHOE 3HAYEHME /ISl pacCMaTprBaeMoii B Tabuie 2 MaTpuiibl. OHO COCTaB-
JISIET:

(4) Amax~5,37517.
Takum 0Opa3zoM, Mepa HecoriacOBaHHOCTH CyxeHwi JITIP:
(5) Amax —n=(5,37517 —5)/4 = 0,094,
YTO MpeCTaBIseT CO00M TOCTATOUHO NPUEMIIEMYIO CTEIEHb COINIacOBaHHOCTH cyxaenuii JITTP.

Tabnuya 2. Omkoppekmuposantas Mampuya
NAPHBIX CPABHEHULL OJisl OYeHKU KOMNEMeHYUU SKCNEPOs

L fm ]|V ri
| 1 03333 05 05 05 ]18333
I 3 1 2 2 05| 75
I 2 05 1 05 2 5
\Y, 2 05 2 1 1 55
\ 2 2 05 1 1 55

Jns onpenerneHusi BECOBBIX KOI(QUIMEHTOB BKHOCTH AKCIIEPTOB HEOOXOAUMO PELINTh CICAYIOIIYIO CHCTe-

My YPaBHEHUIL:
1-Am 03333 05 0,5 0,5 w,
3 1-2m 2 2 05 w,

©) 2 05 1-4, 05 2 |{w|=0,

2 05 2 1-4, 1

2 2 05 1 1=,
TIPU 3TOM JIF000€ M3 ypaBHEHHI CHCTEMBI HEOOXO MO 3aMEHUTH Ha HOPMHUPOBOYHOE COOTHOIIICHHE BHIA:
(7) wli+w2+w3+wid+ws=1.

Perenure 1aHHOM cUCTEMBI UMEET CIETYIOIINI BUL:
wl =0,091465, w2 = 0,269591, w3 = 0,197584,
w4 =0,210816, wb = 0,230543.

[epetineM K olleHKE CBOMCTB OOBEKTOB HEJBMKUMOCTH. BbIOepeM Ha CTPOUTEIILHOM PhIHKE MPESIIPHUSATHS, Pa-
OoTaromre B OTHOM IIEJIEBOM CETMEHTE M TIPH STOM TPEJIararoiiie CBOM TOBaphl 0 MUHUMAJIBHON U MaKCHMAaITh-
Holl ieHam. [lena 3a 1 kB. M 0O0BbekTa A coctaBisier PA = 50 ThIc. py0., a ieHa 3a 1 kB. M o0bekTa B: PB = 35 Thic.
pyo.

Kaskniplit 00BEKT OlleHHBAETCS TIO MSITH CBOMCTBAaM: (DYHKIIMOHATIBHOCTD (KOMILIEKCHBIH TapaMeTp, XapaKkTepu-
3VIOIIHMH YPOBEHb KOM(POPTHOCTH M YIOOCTBA JKUITbsI: COOTHOIICHHE JKUJION W OOIIEH TUIOMIa M, pa3Mep KyXHH,
CTPOUTENBHBIN 00beM KBapTHUPHI (BBICOTA MOTOJIKOB), BHYTPSHHSSI OT/IEIIKA, HAJIMYHE KOHChEP)Ka), MECTO PacIioNo-
JKeHHUST 00BEKTa HEJIBIDKUMOCTH, OCHOBHOM MaTeprall KapKaca, BHJ JIOMa U €T0 dTAKHOCTH (KOTTEDK, 3—5 dTaxei,
9-16 v BBICOTHBIH JIOM), HAITIYHE TTAPKOBKH.

[IpoBeneHHBII SKCIIEPTHBIN OMPOC AET CIEAYIOINIE 3HAYEHHS BECOBBIX KOA(D(MHUIIMEHTOB ISl COCTaBIISIFOIIINX
KOMIUIEKCHOT'0 TI0Ka3aTels (DyHKIIMOHATBHOCTH:

011 =0,35; g12=0,24; g13=0,19; q14=0,12; g15=0,1;

1 OKOHYATEJIBHO /ISl BCEX XapaKTEePUCTHUK:

01=0,16; g2=0,37; qg3=0,27; g4=0,08; g5=0,12.

B Tabsuiie 3 mokasaresiv KaueCTBEHHOTO YPOBHS (BHYTPEHHSIS OT/IEIIKA, HAJTMUYKME KOHChEPIKa, MECTO Pacriofio-
JKEHWsI, MaTepHall KapKaca, MapKoBKa, STKHOCTh), OIEHUBATUCH B OAJDIAX 10 IECATHOALTBHOM 1Kae. Hanprmep,
TapaMeTp «HAMYHE KOHChEPIKa» MOYKET UMETh CIICYIOIIHE 3HAYCHUSI: KPYTIIOCYTOUYHO OXpaHsieMast TEPPUTOPUS —
10 Gayu1oB; TEPPUTOPHS, OXpaHsAeMas YacTh CYTOK, — 8; KOHChEP)K B HOIbe3/1e (KPYIIIOCYTOYHOE ASKYPCTBO) — 6;
KOHCBEPXK B MOBE3/IE (4aCTh CYTOK) — 4; TOMOGOH — 2; OTKPBITHIN JOCTyT B oabe3n — 0.

= =
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Tabnuya 3. Mcxoonvle Oanmvie

000 «CK
[Mokazatensb A B «Konru-
HEHT»

1. ®yakumonamsHOCTH (Q1)
1.1. cooTHOIIEHNE KON 1 OOIIIEH 1 12 08
momaam (Q11)
1.2. pazmep kyxuu (Q12) 10 14 12
1.3. ctpoutenbHbIi 00BEM KBAPTHPBI 30 25 275
(BbIcOTA ITOTONKOB) (Q13)
1.4. BayTtpennsia oraenka (Q14) Yiyum | EBpo. | Yy
1.5. nanmmume koHchepika (Q15) - + -
2. Mecto pacnionoxenus (Q2) 3 5 4
3. Marepuan kapkaca (Q3) KHAPITAY | MOHO KHAPITAT

HO-

JIAT
4. DraxuocTh (Q4) 9 5 16
5. IapkoBka (Q5) - + +

[Ipumeuanre. MecTo pacriofiokeHus B OpsiKe npeanodturesibHocTy: 10 — tuxuit nentp, 9 — nentp, 7 — IOro-
3anaHbIi paiioH, 6 — CeBepHblit paiioH, 5 — JIeBblit Oeper, 4 — Otpoxka, 3 — BAU, 2 — paifoH MIMHHOTO 3aBoja.

Heo6xomnmMo mpoBecTy HOpMaTU3ALMIO JAHHBIX, TSI 3TOr0 BOCIIONB3YeMCS PACCUMTAHHBIMU BECOBBIMH KO-
s dureHTaMI BaXKHOCTH MHEHHH SKCTiepToB. [lomydeHHbIH pe3yabTaT npuBeieH B Tadmuie 4.

Tabnuya 4. HopmanuzosanHvle nokasamenu

000
. «CK
Iokazatensb qi A B «Korry-
HEHT
1. dyHkimonanbHOCTH (Q1) 0,16 | 0,5624 | 0,6929 | 0,5573
l'lL COOTHOIICHHE KHJIOH 1 00- 035 05 06 04
et miomaau (Q11)
1.2. pa3mep kyxuu (Q12) 0,24 0,5 0,7 0,6
1.3. ctpouTensHbIi 00beM KBap- 019 | 086 071 0.786
TUPHI (BBICOTA MOTOIKOB) (Q13)
1.4. Baytpennsis otnenka (Q14) | 0,12 0,7 1 0,7
1.5. Haymume korceepxa (Q15) 0,1 0,2 0,6 04
2. Mecto pacnionoxerus (Q2) 0,37 0,7 05 0,6
3. Marepuan kapkaca (Q3) 0,27 1 0,8 1
4. Draxuocth (Q4) 0,08 0,8 1 0,6
5. Iapkogrka (Q5) 0,12 04 0,8 0,6

B obrmem ciryyae koHyC KOHKYpPEHTHBIX LIeH (hopMupyercst HepaBeHCTBaMHU. OCYILIECTBUM BBIYHCIICHUE UHCK-
COB MOTPeOUTENBCKUX TpeaTiouTeHni K no creayrommm dopmysiam:
c c c
Q Q. Q Qs Qs
@) Key=—gh+—5U0h+—0+ ;0 +—_70s,
1 2 3 4 5
c c c c c
_ Ql QZ QS Q4 Q5
Kes =50+ 5%+ 50+ 50+ 50
1 2 3 4 5

Pesynbrater: KCB =1,048; KCA=0,9857

[NpousBeneM pacyeT KOMIUIEKCHOTO MHJIEKCA KOHKYPEHTOCIIOCOOHOCTH Ha OCHOBAHWH OTIPE/IENICHHBIX paHee
WHAEKCOB MOTPEOUTENILCKUX TPEATIOUTESHHUH:

Kkonkyp =(1,048 +0,9857)/2 = 1,017.

Ommpasics Ha HepaBeHCTBO (3.31), MokHO paccunTath 1eHy 00bekTa OO0 «CK «KoHTHHEHT:
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Q Qz
P. < (Ql g, + o —0,),
Qf Qz
P 1 B 12
(qu 2q)
(Ql q, + Qquz) (QlB 0+ QZB q,)
(9) Pc=max (PA Qf 2 ;P ™1 2 ).

Tak xak 11eHa 3a 1 KB. M 00BbeKTa A cocraeysier PA = 50 ThIC. py0., a icHa 3a 1 kB. M 00bekTa B paBHa PB = 35
ThIC. py0., Toraa nena oobexra OO0 «CK «Kontunent» — PC = 49,285 tbic. pyo.

Takum 06pazoM, IIOCTPOSHHAST MOJIEITh TI03BOJISIET OLICHUTh MEPY BaKHOCTH KOHKPETHBIX CBOMCTB TIPOTYKTOB
OLICHUTDH CBO MPOIYKT MO OTHOLIEHHIO K MPOAYKTaM-KOHKYPEHTaM. DTH OLEHKH JAAI0T BO3MOXXHOCTB TTPOU3BOIH-
TeJII0 HAIPaBUThH CHJIBI Ha Yy4IlleHHE KOHKPETHBIX CBOMCTB TOBapa, HanOoJiee BaYKHBIX JJIs TOTPEOUTENS, U, KaK
CIIC/ICTBHE, TIOBBICHTH KA4eCTBO BBIITYCKAEMBIX M3MIENHH, NX KOHKYPEHTOCTIOCOOHOCTb, & TAKKE CHU3UThH PACXOJIbI
Ha yIydIlicHHE MEHEEe BOKHBIX, C TOUKH 3pEHUS MOKyMaTens, CBOMCTB. CienoBareibHO, TPEATIOKEHHAST MOJIEIb
TMO3BOJISIET TIOBBICHTH KOHKYPEHTOCIIOCOOHOCTH MPOU3BOMMOM CTPOUTEIFHOM MPOAYKLIMY U TEM CaMbIM HIOBBICHTh
KOHKYPEHTOCTIOCOOHOCTh HETIOCPEICTBEHHO CTPOUTENTHHOTO MPEIIPHSTHSL.

Jlumepamypa

1. BAPKAJIOB C.A. Modenu u memoow ynpasnenus cmpoumensioivmu npoekmavu / C. A. bapkaios
[# op.]. — M. : YnanoB-nipecc, 2007. — 440 c.

2. BYPKOB B.H. Kax ynpaensme opeanuzayusmu / B.H. Bypkos, JI.A. HoBukos. — M. : CUHTET,
2004. - 400 c.

3. KYPOUKA, IL.H. Mooenuposanue 3a0au op2anu3ayuoHHO-mexHoni02u4ecko2o npoekmuposanus |
I1. H. Kypouka. — Boponex : BTACY, 2004. — 204 c.

4. Kypouxa, I1.H. Ouenka Ha/1e:KHOCTHU 3JIEMEHTOB Opranu3anuonHoi cucremsl [Teker] / I1L.H.
Kypouka, C.B. Mono3un, B.I'. TenpHbix // BecTHUK BOpOHEKCKOrO rocymaapcTBEHHOTO
TeXHHUYECKOoro yHusepcurera, Tom 6, Ne 7, 2010. — C. 27 — 30.

5. HOBHUKOB .A. Mamemamuueckue moodenu opeanuzayuii /| A.A. Boponun, M.B. I'yoko, C.IL
Murtnun, JI.A. HoBukos : Yuebuoe mocodue. M.: IEHAH/, 2008. - 360 c.

64



COJIEP)KAHUE

NMPUMEHEHUE PECYPCHO-KAJNIEHOAPHOIO NMNJIAHUPOBAHUA ONA
NOCTPOEHUA UHTETPUPOBAHHbBbIX SKCMNEPTHbIX CUCTEM

baoxun FO.M., Puioun B.M., Puiouna I'.B.
(Hayuonanvnolii ucciedosamenvckuil s0epbiil
yrusepcumem « MU DUy, Mocksa)
galina@ailab.mephi.ru

Paccmampusaromes ocobeHHoCmu UCnONb308AHUSL PeCYPCHO-KAEHOAPHO20 NAAHUPOBAHUS OJisl UHMEILLeK-
MYanbHOU NOOOEPIHCKU NPOYECco8 paspabomKy UHMEeSPUPOSAHHBIX IKCNEPMHBIX CUCITNEM HA OCHO8e 3a0aU-
HO-OpUeHMUpo8annol  memooonozuy. Onucvlgaromes  Cneyuanusuposantvie  Cpeocmea  pecypcHo-
KAIeHOapHO20 NIAHUPOBAHUS, (YHKYUOHUPYIOWUE 8 UHMENIEeKMYAIbHOU NPOSPAMMHOU cpede KOMNJeKca
AT-TEXHOJIOI'HAL.

KiroueBbie coBa: MHTErPUPOBAHHBIC SKCIIEPTHBIE CUCTEMBI, 3a1a4HO-OPUEHTUPOBAHHAS METOHOJIOTHS,
pecypcHo-KaneHnapuoe turanupoBanue, komiuiekc AT-TEXHOJIOI'MS, wHTENmNneKkTyalbHbIA TUTaHH-
POBIIIKK.

BeedeHue

B nacrosmiee BpemMsi HEBO3MOXKHO MPEACTABUTH NMPOLECC Pa3pabOTKU KPYIHBIX IPOTPAMMHBIX CHUCTEM,
B YAaCTHOCTH, MHTEIPUPOBAaHHBIX 3KCHepTHBIX cucteM (MDC), mocTpoeHne KOTOPHIX OCYIIECTBIISETCS Ha OC-
HOBE 3aJIJa4HO-OPHEHTHPOBAHHONW METOAOJIOTHH [3] U MOJAEPKUBAIOIIETO €€ HHCTPYMEHTAIBHOTO KOMILICK-
ca AT-TEXHOJIOI'USI, 6e3 ananm3a BO3MOKHBIX PHCKOB IIPOEKTa KaK BPEMEHHBIX, TaK U ((MHAHCOBBIX.

[TosTOMY HEOOXOIMMO HAMYME BCTPOEHHBIX CPEACTB pecypcHO-KaleHnapHoro ruanupoBanus (PKII)
[1], mo3BonsirOIIMX OIIEHMBATH BPEMsI U 3aTPaThl HA BBIOJHEHHE MPOCKTA, CTPOUTH ONTHMAIIBHBIN 110 Bpe-
MEHM WU 3aTparaMm rpaduk paboT Haja IPOEKTOM M KOHTPOJIMPOBATH COCTOSIHUE el B IIpoekTe. B 1meHTpe
BHUMAaHUS JaHHON pabOThl — 00CY)XICHNE OTACIbHBIX KOMIIOHEHTOB MHTEIUIEKTYaIbHON MPOrpaMMHON cpe-
1wl koMiviekca AT-TEXHOJIOT'US, obecneunBaronmx «MHTE/UICKTyaln3anuo» nocrpoerus MOC Ha oc-
HOBE 3HAHWU O THUMOBBIX MpoekTHHIX mporenypax (TIIII) paspadorku mpototunoB UIC mis pa3nuaHbIX
KJIACCOB 3aJ1a4 1 podnemubix obnacreii (IIpO), B Tom uncne ¢ ncnonszoBanuem PKIIL.

1. OcobeHHocmu ucnonb3oeaHusi PKI1 e pamkax uHmesnnekmyanbHOU no00ep)XKu npouec-
coe paspabomku N3C

OmnbIT, HAKOIUICHHBIA B XOJI€ CO3JaHMs LIEJIOro psaa craTudeckux M auHamudeckux MOC Ha ocHoBe
WCTIOJIb30BaHMS 3a/IaYHO-OPUCHTUPOBAHHONW METOJONOTUH [3] ¥ TOANEP)KUBAIONIETO 3Ty METOIOJIOTHIO
komruiekca AT-TEXHOJIOI'US, nokasan, 9To 3HaYUTENNbHAS YacTh POOJIEM CBSI3aHA C BBICOKOW CIIOKHO-
CTBIO ITAIIOB MIPOEKTUPOBaHU U peanuzanuu UOC, npuuem cyiecTBeHHOE BIMSHUE OKA3bIBAIOT CIeHU(pHKa
koHkpeTHOl [IpO wm uenoeweckwit Qaxtop. IloATOMy BaKHBEIM HampaBICHWEM pPa3BUTHS 3a7a4HO-
opueHTHpoBaHHOM Metomonoruu u komiviekca AT-TEXHOJIOI'MS crana pa3paboTka WHTEIUIEKTYaIbHON
MPOTPaMMHOM cpelbl U ee 0a30BOT0 KOMIIOHEHTa — HHTEIUIEKTyanbHoro rianaupostuka (MI1) ¢ nensio pac-
LIMPEHUs] CTENIeHW aBTOMAaTU3allK IUIAHUPOBAaHUS M yIIpaBieHus npoekramu paspadbotkun MIC. K Hacros-
HIeMy BPEMEHHU CO3/1aHO HecKosbko Bepcuii M1, pazpaboTaHHBIX Ha OCHOBE OOBEANHEHHS MOJIENIEH 1 METO-
JIOB MHTEJICKTYaIbHOTO TUTAHMPOBAHUS ¢ MEeTOaMu, TipruMeHsiembivu B 1DOC [4].

[TommHoe dopmanbHOE onHCcaHNe MOJIENN WHTEIEKTyaTbHONW MPOTPAaMMHOM Cpeflbl U METO/IOB pealin3a-
MU €€ KOMIIOHEHTOB TPEICTaBIeHO B [3], MOATOMY IMpHBENEM KpaTKoe ONMHCAaHUE 3TOW MOJAETH B BHUJIEC
Mar=<KB, K, P, TI>, rne KB - Texnonoruueckas 6a3a 3uanuii (b3) o cocrase npoekta u TIIII, ncnonp3ye-
MbIX Tipu pazpadotke UIC; K — MHOXKECTBO TEKYIIMX KOHTEKCTOB, COCTOSIINX M3 00BbeKTOB n3 KB, pemak-
TUPYEMBIX WJIM BBHIMOJHSIOIMXCS Ha TEKYIIEM Iare ynpasieHHus; P — MHTeNIeKTyanbHbIN MIIaHUPOBIIKK,
ynpasastonuii pazpadorkoit UOC; Tl — MHOXKECTBO HHCTPYMEHTOB, IPUMEHSIONINXCS Ha 3Tanax KU3HEHHO-
ro mukia pazpadorku MOC.

[Ipumenenune PKII mis ynpasienus npoektamu 1o paspadotke npororunoB UOC npuseno x pacmmpe-
HUIO TexHoyiorndeckoir b3 B Bume peanusanuu crenuansioi TII, onpenenstomeii cpeacTsa s GopMu-
pOBaHMA U KOHTPOJIS UCTIONHEHNs TutaHa npoekta MOC. B kmaccuyeckoit moctaHoBke 3amayda PKIT ceogutces
K ONTHMAJILHOMY paclpele/ieHHIO PECypCcoB TaKuM 00pa3oM, YTOOBI BECh KOMIUIEKC pabOT Haja MPOEKTOM
ObUI BBINOJIHEH 32 MUHUMAJIBHOE BpEeMsl, WJIM ¢ MUHMMU3AlMEl OTeph OT BpeMeHHOH 3a1epxku [1, 2]. On-
Hako, s Kaxaou koakpeTHo# [IpO ncnonp3oBanue PKII HocHT 10CTaTOYHO OMPEESICHHAYIO MEIb, TOTOMY
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Ui onucaHus noctaHoBku 3agadu PKII npumenstoTcs: pa3nudHble criocoObl, HaIIpUMeEp, B 00JIACTH UHTEI-
JICKTyaJIbHOTO IIaHupoBanus 3afgada PKII onwmceiBaeTcst ¢ momoripio dopmanusma PDDL, B yacTHOCTH, B
[5].

B nanHoii paboTe npencTaBieH Moaxo/l, OCHOBaHHbIH Ha ucnoibp3zoBanuu PKII ans moBwimenus addek-
TUBHOCTH HWHTEIUIEKTyalbHON momaepxku co3manus MOC, a nmenHo [4]: aBTroMatn3upoBaHHOe (HOPMHUPO-
BaHUE MEPEYHs 3a/1a4, X UEepapXuH, ONPENEICHAE XapaKTePUCTHK 33/1a4, PACIPEIEIICHUE PECYPCOB MPOEK-
Ta; aBTOMaTH3UPOBaHHOE MOCTPOCHUE KAICHAAPHOro rpadka BHIIOIHEHHS 3a/1a4 C Y4€TOM PHCKOB MPOEK-
Ta; HOBbIIIEHNHE 3()()EKTUBHOCTH ONEPATUBHOTO YIPABJICHHUS 3a CUET NPUMEHEHHs 0a30BbIX MEXaHH3MOB
MHTEIJIEKTYaIbHON Cpellbl 1 aBTOMAaTU3allii [TOCTPOEHUS CTPYKTYPHOTO M KaJIEHAApHOIO IJIaHOB; pealn3a-
uus TIII u noBTOpHO-UCTIONB3yeMbIX KOMITOHEHTOB Juist PKII.

Hns nognepxku pemenns 3agay PKII pazpaboTansl cieayromye cpeacTsa: npoueaypsl GopMUpOBaHUS
pECYpPCHO-KaJICHIAPHBIX IIJIAHOB Ha OCHOBE NOCTPOeHHBIX UII CTpyKTYpHBIX IUIAaHOB; CPENCTBA YIPABICHHUS
CETEeBBIMHU IUTaHaMu, creHepupoBaHHbIMU UII; cpenctBa ympaBieHHMs KaleHIapHBIMH INJaHAMHM MPOEKTOB
(ucmonp3yr0TCS Il MPOCMOTpPa KaJleHIApHOTO IJIaHa MPOeKTa B BUAE AuarpaMMbl ['aHTTa, a Takke ymnpas-
JICHWS BPEMEHHBIMH IIapaMETPaMu MIPOEKTa); CPEACTBA YIPaBICHHUS peCypcaMy IPOEKTOB (I yIpaBICHUs
pecypcami, a TakKe BbIBOJA PEKOMEHIALMI [0 COCTAaBY Y4aCTHHKOB IIPOCKTA); CPEICTBa aBTOMATHYECKOTO
aHaJlM3a PUCKOB MPOEKTOB; CPEACTBA KOHTPOJIS 32 BBIMOJIHEHNUEM MPOEKTOB (IS MPEeAyNpeXACHUN O CPBI-
Bax CPOKOB W TOCJIEICTBUAX 3aJEPKEK BBITOJHEHUS KOHKPETHBIX 33]1a4, aBTOMaTH4ECKOIO OIpPEIEIeHUs
BpPEMEHH 3aBepIICHU 3a1a4 U (POPMHUPOBAHHS OTUETOB O COCTOSIHUH MPOEKTA); XPAHMIHUILE AJISI CTATUCTUKU
BBITIOJHEHHUS 33/1ay.

B coctas texnosnoruueckoit b3 Bxitouena nosas TIIII, comeprkarast 3Tansl: MOCTPOSHUE CTPYKTYPHOTO
IUIaHa; ajanTanys CTPYKTYpPHOTO IIJIaHa; ONpPEIENICHUE XapaKTepUCTHK IUIAHOBBIX 33]1ad; ONpEIENIeHHE pe-
CYpCOB; TOCTpoeHHe 0a30BOT0 KaJCHAAPHOrO IUIaHa; KOppeKIHs/aanTanus 0a30Boro IwiaHa; coop craru-
CTUKH O COCTOSIHUM IIPOEKTA; KOHTPOJIb BBIIIOJIHEHHUs I1aHa. [Iporpammuas peanusanyst nanHoit TIII mos-
Bosinna ycrnemno npuMeHuTs PKII B pamkax 3agaqyHO-OpHEHTHPOBAHHOW METOMOJIOTHH U MHTENIIEKTYyalb-
HOH nporpaMMmHoOl cpenpl kommiekca AT-TEXHOJIOI' A

Paboma evinonnena npu noooepacxke PODU (Ne 12-01-00467).
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MEXAHU3Mbl YCTAHOBIIEHUA BECA OJ151 NOKASATENA OLIEHKN
B MHOITOKPUTEPUAJIbHOU SKCMNMEPTHOU MOAEINN

Bypaxananze B.O., I'opruaze /1. A., Muennmnmsuian H.A.,
XaprumBuwiu M. I1., Xynumsuian C.A.
(I pysunckuti mexnuueckutl ynueepcumem, Tounucu)
dgorgidze@yahoo.com

B 3a0auax oyenxu oona uz enaguvix npobrem 3aKmouaemcs 8 YCmaHosieHuy éeca nokazamenet oyenxku. B
pabome npeorazarmcs MEXaHUsMbl YCIMAaHos1eHust 8eca Oisl NOKA3AMENsL OYEHKU 6 MHO2OKPUMEPUATIbHOLL
IKCHEPMHOU MOOENU, C YHemoM 6eca OYeHOUHbIX NoKa3amenell IKcnepmos. B mampuyax cpasrenus mexcoy
C0001l CPABHUBAIOMCSL CYMMAPHBIE PAH208blEe NOKA3AMENU OYEHKU, UCNOAb3YEMble NPU BbIYUCIEHUIX KOI (-
duyuenmos xonxopoayuu. Ha ocnose npozpammuoeo naxema Matlab, coz0an npocpammmusiii npooyKm,
KOMOPYbIll 8 A8MOMAMULECKOM PedICUMe PACCYUMbI8Aem Ko duyuenmvl KOHKOpOayuu u ¢ NOMOubIo Mam-
puysl cpagHenus - 3HaYeHus éeca 015 nokazameneu. Yem evluie noxazamensb co2aaco8anus, mem 00avbuie
HaoedcHee eca noKazamerell OYeHKuU.

KnroueBbie ciI0Ba: MHIEKC OICHKH, MHOTOKpUTEpUAIbHASL IKCIICPTHAS OICHKA, PaHT, BEC KPUTEPUH, KOI(-
(PUIMEHT KOHKOP/IAIHH.

BeedeHue

B MHOrOKpHUTEpHANBHBIX 33JauaX 4acTO CTAHOBUTCS HEOOXOIUMOI OOBEKTHBHAS OLEHKA KOHKPETHBIX
MoKa3artenell KpUTepueB U BBIYHUCIEHHE COOTBETCTBYIOIIMX KOJIMYECTBEHHBIX 3HAUCHUI (Beca).

B MHOrOKpuTEepHaNbHBIX 3aJlayax OueHb BaXKHO IMpeBapUTEIbHOE paHKUPOBaHHE ITOKa3aTesel, Ho 3To
HE BCerjia MpoCTo CAeNaTh. 3ajauya CTAaHOBUTCS 0OoJiee CIIOKHOM B CIIydae HECKOJIBKUX IKCIIEPTOB, KOTOPHIE
MpeyIaraoT pa3InJHbIe MoKa3zaTenei. [1]

MHOroKpuTepuaibHbIi 3KCIIEPTHBINA METO (IOIyCTUM, B 33a4ax OLEHKH) MoApa3yMeBaeT 0ojiee IBYX
OLIEHOK M MHOro 3kcneprtoB. OAHOM U3 Lenell 3Toro MeToJa €cTh OLEHKA II0Ka3aTelell allbTepHaTUBHBIX
MIPOEKTOB, OOBEKTOB, MPOIIECCOB OJHON M TOH ke cucteMbl. OmpeneneHns Beca oKa3aTelNeil U ¢ IOMOIIHI0
KOMILJICKCHOTO, MHTEIPaJIbHOTO TI0Ka3aTessl BBIOOP U3 aJbTEPHATHBOB CaMOE JIydllIee.

MexaHu3m Onst onpedeneHusi
eecoebix Kpumepuee oueHKU

BaxxHBIM 3TanoM B JIEATEIBHOCTH SKCIEPTOB SBISCTCS PAHXKUPOBAHUE KPUTEPUEB OIEHKH (COPTHPO-
BaHUE MO CTENEHM MX BAXHOCTH). DTO JENACTCS KaXIBIM 3KCIEPTOM CaMOCTOSTEILHO, Ha OCHOBE 4Yero
dbopMupyeTcsi MaTpuIla paHXUpoBaHus. UTOOBI YyCTAaHOBUTH YPOBEHb COTJIACOBAHHOCTH MEXIy OOJiee uem
JIBYMSI 3KCIIEPTAMH O PAH)KUPOBAHWH, CIIEAYET BEIUUCIUTD T. Ha3. COOTHOIICHUS KOHKOP/IAIUHU, KOTOPBIH SB-
JISIeTCS OOIIUM MMOKA3TeJIeM PAHTOBOW KOPPENSIUHU SKCIEPTHOM IPYIIITLL.

JlomycTuM, N eCTh KOJMYECTBO MOKA3aTeIe OIEHKH; M YHCIO IKCIEPTOB, TOTNA STAallbl pealn3aiuu
paccMaTpUBaEMOro MeXaHH3Ma MOXHO YIOPSIOYUTD CIIEAYIOIINM 00pa3oM:

1. Kaskiplid j-i oxcniepT ycraHaBnuBaeT pasr Rjj i-mokasarens rae i =1,n; j=1,m. ®opmupyem marpu-
1y PaH)XUPOBaHHA.
2. J1yist Kaxxoro i-ro mokasaTesisi CyMMHUPYIOTCSI COOTBETCTBYIOIINE PAHTH

m

W R=DR;.
j=1

3. Beruncnsiercst cpentaee apuMeTHIecKoe MOTYyIeHHBIX CYMM
m

2Ry

R=12

m

, i=1n

4. YcraHaBIIMBaeTCs YPOBEHb COTVIACOBAHHOCTH MEXIy JKCIIePTaMU (BBIYUCISIOTCS KO3()PHUIIMESHTHI
KOHKOpJAIMK) 110 ciieayromiei ¢popmysie [3]:
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125 AR? _
W = 2AR , AR =R-R

@) mz(n"*—n)—mZm:Tj -
=l

Ri_- 3T0 cyMMa paHroB, IPUCYXKICHHAS I-My ITOKA3aTeIF0 BCEMH IKCIIEPTaMH; | — HOMEp dKcmepra, j=1,m;m

— KOJIMYECTBO DKCIIEPTOB; | — HOMEpP MOKa3aTellsi OleHKH, 1 =1,N; N - KOIMYecTBO KpuTepres;, R — cpemnee
3HaueHHE CyMM paHroB.T; — 0003HAYaET, 4TO B PAHKUPOBAHHH | IKCIIEPTa CYIIECTBYIOT OLEHKU OJUHAKOBOIO
pasra.

5. Ha sToMm 3Tame aHamu3upyloT MOodydeHHbIe pe3ynabTarhl. Eciu w<0,64, Torma Bo3Bpamaemcs Ha 1
9Tall, HAYMHAIOTCA MEX dKCIepTaMU KOHCYJbTAllMU U Bce AeicTBUS nmoBTOpsitoTcs. Ecnu sxxe w>0,64, Torna
CPaBHHBAIOT MEXAYy COOOW CyMMapHBIE PaHTH IOKa3aTelel C MOMOIIBI0 MATPUIBI cpaBHeHHS. Kaxkapiid
AJIEMEHT MATPHIIBl BEIYUCISIETCS 110 PopMyIIe

&,CCJII/I|>|(
Rk

(4) r,=11 1=Kk
R—,GCJ'II/Ik>|
|

m m
rae R =Y Ry.k=1Ln; R =Y Ry I=1Ln;
j=1 j=1
OTH 3IEMEHTHI OMpeaACIAIOT PAHTOBBIC 3aBUCUMOCTU rokasarejieii u CYMMApHBIC PAHT'OBLIC PAa3JINYKAL.
U 310 paznuume camTaercs, KOraa SKCIepPThl MAKCHMAIIBHO COTJIACOBAHBI MEXKIY COOOW OTHOCHUTENBHO Tpe-
HMYIIECTBA MEXAY KPUTEPHUIMH.
[Iporpammuoe obecnieuenue. Ha ocHoBe nmporpammuoro nakera MATLAB Obu1 co3gan nmporpaMMHBIN
MPOIYKT, KOTOPHIH B aBTOMATUYECKOM PEXUME BBIYHCIISIET: CyMMapHBIE BECa PAHKUPOBAHHBIX KPUTEPUEB;
WX cpe/Hee 3HaueHne; K03 punrenTa KOHKOPIAINH;, MaTPHIIGI CPAaBHEHHS 3HAYSHHUS BECOB KPUTEPHEB.

Bb1800bI

YcTaHOBICHHE Beca JUIsl KPUTCPUEB OOIIEH OICHKH BO3MOYKHO Pa3IHUYHbIMH MeTonamu. IlpemioxkeH-
HBIIA B pabOTE METO/I TI03BOJISIET YCTAHOBUTH KAUYECTBEHHBIE U KOJIMYECTBEHHBIE KPUTEPHH Beca, KOT/Ia Kax-
JIBIN DKCIIEPT UMEET CBOE MHECHHUE O 3HAUCHUSIX KPUTEPUEB U PUKCUPYET €ro U 3TO PELICHUE COrjacOBaHO Ha
BBICOKOM YPOBHE.

Jlumepamypa

1. BOPUCKOBA JIL.A. CoBepuICHCTBOBAHUE MEXaHHW3Ma NPEABAPUTEILHOIO OTOOPAa HMHHOBALIMOHHBIX
npoexToB/ Ynpaenenue npoekramu 3, 2009.
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MHKPEMEHTAJIbHAA AOANTALUA BOCCTAHABJIMBAIOLLEIO
®OPMAJIbHOIO HEMPOHA

TI'ormamBuim M.A., I'opruaze U.A.,
HamuueiimBuian O.M., [l panrumsuian A.U.
(I pysunckuti mexnuueckutl ynueepcumem, Tounucu)
maia.gogiashvili@yahoo.com, i.gorgidze@gtu.ge,
oleg_namicheishvili@hotmail.com, a_prangi@gtu.ge

Paccmompen sonpoc adanmayuu pewiaroue2o hopmanrbHO20 HelipoHa, m.e. B0NPOC YAPAGIEHUs €20 8eCamu
C Yenvio ux npusedeHuUss 8 COOMEEMCcmaue ¢ GePosMHOCAMY OWUOOK Ha 6xodax. Xapaxmep adanmayuu 6
SHaUUMeNbHOU Mepe onpedensemcs cmpamezuell HACMPOUKU 8eC08, KOMOPAs MON*CEN OCYWeCmEnamvcs
KaK YuKIuyecKu, nocie GUKCUpo8aHHO20 YUCa CPABHEHUL, MAK U 8 KaXcOblli MAKmMOo8blll MOMEHM 8peMeHU
nymém coomgemcmsyiowe2o npupawerus (UHKpeMeHma) 6ecos.

KiroueBsie croBa: Bec, MaxaiaHOOMCOBO paccTOsHUE, aropuT™M Yuapoy-Xodda, anropurm Po6bnnca-
Momnpo.

BeedeHue

Jannast paboTa mpoAospKaeT mpoOIeMaTuKy, 3aTpoHyTyio Hamu B [1]. PaccmaTpuBaeTcs gpopmanbHbIi
HENpOH, Ha BXOJbl KOTOporo mo 6uHapHeiM KaHanam B;,B,,K,B ,B,,,, uMeromum pasHbie BepOATHOCTU

OIIHUOOK (¢ ( =1n +l) HOCTYNAIOT pasiuyHble Bepcun X, X,,K, X , X . 01HOro u Toro xe ciydaifHoro

OuHapHOro curHana X , a HepOHy MPEJCTOMT BOCCTAHOBUTH IIPABWJILHBIA BXOAHOM curHan X , Wi, Kak

TOBOPAT, IIPUHATH pereHue Y , Ha ocHoBaHMM 3THX N+1 Bepemit X, X, K, X, X B cnyuae nocryn-

n+l-°
JIeHUs] OMHAPHOTO CHTHala X Ha BXOJbl BOCCTAHABIMBAIOIIETO JEMEHTA MO PABHOHAIEKHBIM KaHAIaM,
MIPUHATHE PEIIeHUs ¢ yIETOM MpeodIagaHms Cper BepCcruii HEKOTOPOTO 3HAYEHWIS, T.€. IO MAKOPUTAPHOMY
MPUHIIKITY, BIiepBbie ObUTO onucano Jx. ¢pon Heiimanom [2].

B ciydae BXOIHBIX KaHAJIOB C OTIMYAIOLIUMICS HaIEKHOCTSIMHE ISl OCYIIECTBICHHS BOCCTAHOBIICHUS
MPaBUIILHOTO CHTHANIA HEOOXOANMOI CTaHOBHUTCA afanTtanus (opMaIbHOTO Heiipora. OHa MHTEPIPETUPYET-

Cs KaK IPOLECC YIPABJICHUS BECaMH q, ( 1 n +1) BXOO0B HeﬁpOHa AJId TIPUBCACHHUA 3TUX BECOB B COOT-

BCTCTBUC C TCKYIINUMU BECPOATHOCTAMU qI ( 1 n +1) BXOJHBIX KaHaJIOB. JIxoboii Bec a - IIPOU3BOJILHOC BEC-

IECTBEHHOE YNCIO (—o0 < & < +o0). 3ajaveli Takoro ympaBlIeHus ABIseTCs obecriedenne Gonee Haa&KHBIM

BXOJIaM OOJBIIIETO BIMSHUS HA MIPUHUMAaeMOe pelieHre (T.e. Ha BOCCTAaHOBIIEHHE MPAaBUIIFHOTO CHTHAJIA) TI0
CpPaBHEHUIO C MEHee HaAEKHBIMU BXoaMu [3].

BoccTraHoBneHrne OCyHIecTBISETCS B3BELIEHHBIM TOJIOCOBAaHHMEM Ha OCHOBAaHHMH  CIIEAYIOILIETO
COOTHOIIICHHUS:

Q) Y-sgn%e axgj sgnz,

rac
n+l

@ z=)aXx .

B cimydae HenpepbsIBHOHM afanTalyy, KOrja ¢ MPUMEHEHHEM METOJIa CTOXaCTHYECKON armmpOKCUMAIHN
Po66unca-MoHpo [4] HHKpeMeHTHI BecOB (POPMHUPYIOTCS 1O adroput™my Yuapoy-Xoddoda [5], T.H. MeTka &,

orpaHuYMBarolas cyMMy Z KelaeMbIM 3HAYCHHEM M, , BBIYUCIsAETCs anbo kak & =m, - X (aganrauus 6e3
o0paTHo#i cBs3M), MO0 Kak &=m,-Y (azanTtanus ¢ oOpaTHOM CBA3BIO), NPUYEM, BMECTO BEPOATHOCTH (;
ommbku i —U BX0Ja, IPUXOAUTCS OHEPHPOBATH BEPOSTHOCTBIO O, paccornacoBaHus curHama X, Ha HEM C
nepemeHHoit Y .
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1. OCHO8HbIe pe3ynbmamsbl

Ha pucynke 1 nmaHa OJI0K-cXeMa peajid3allid METOIOB HEMpPEphIBHON amanTanuu (kak 0e3 oOpaTHOM
CBSI3H, TaK U C 0OPATHOM CBS3BIO) IO alTOpUTMY Y Uapoy-Xodda 11 GopMUPOBaHHS UHKPEMEHTA BXOTHBIX
BECOB.

Xna1=-1 W

-7 -7
X1 ——»
o

y
Pewenue na
+1 BhIXOJIC
Y

-

7

X 8 PeanbHblif BXOT

e sl
H - TpeGyemoe Z
& - Tpebys 7= Yax
i1

r~ - <J

Puc. 1. Fnok-cxema adanmayuu no anrzopummy Yuopoy-Xogga

a) Beca a,_, paccunTaHHbBIE IO KPUTEPUIO SHTPOMMHHON YyBCTBUTEIBHOCTH, 3aaI0TCs (OPMYIOit

ie?

3) am=km5§10=Ln+g,

aBeca a,,, PACCUNTAHHbIC 110 KPHUTEPUIO MAaKCUMyMa MaxXalaHOOHCOBA PacCTOSHUSA, 3aJat0Tcsl HopMyIIoi

1-2q,
4) a_ =k — % _
( ) a1m 2q|(1_q|)

0) CBsi3p MEXy HUMH YCTaHABIIMBAETCSI HA OCHOBE MOHOTOHHOTO TPe00pa30BaHUs
1 ,
(5) aimzk-sh(?aiej (|=1,n+1).

6) MakcuManbHOe 3HaueHHE MaxalaHOOMCOBa PACCTOSHUS OIIPEIEIIETCS BEIPAXKCHUEM

(i=1n+1).

ns1 (1_2qj)2
6 =) 7
( ) pmax ; qj(l—qj)

2) B mporuiecce HenpepbIBHOW afanTaiuy mpu GOPMHPOBAHHK HHKPEMEHTA BECOB I10 ATOPUTMY
VYunpoy-Xodda ycranaBnuBaroTcs Beca, IpONOPLUUOHATBHBIE TEM, KOTOPbIE JOCTABIISIIOT MAaKCUMYM Maxa-
JaHOOWCOBY PacCTOSHUIO:

4 = 2, Cim = 2, Sh(aie)
(7) 4 + pmax 4 + pmax .
i=Ln+1
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OAKTOP BPEMEHU B MOOENAX LENENOJIATAHNA

B.b. I'yceB
(UI1V PAH, Mocksa)
gusvbr@ipu.ru

Paccmampusaromces acnexmul yenecoobpasnou dessmenrbHOCm, cesa3anHble ¢ paxmopom epemenu. Ilpedna-
2aemcs opmanu3ayus MOOeIbHO20 8PEMEHU KAK IMALOHHO20 npoyecca, obradaioujezo 8 obuem ciyyae
cayuainbiMu xapakmepucmuxkamu. Ilocmpoena modens u onmumuzayuoHHas npoyedypa paciema OYeHKU
8AdCHOCIMU Yeel O/ PA3TUYHbIX dMAN08 MHO20IMANHOU YeleHanpaeieHHOU 0esamelbHOCHIU.

KiroueBrle cioBa: eI, MOJIC3HOCTDb, OINCpHpyromasa CTopoHa, MOJACJIbHOC BPpEMA, BECa JIOKAJIbHBIX
I.[eJ'IefI, OLCHKA p€ain3alliii COBOKYITHOCTHU ueneﬁ.

BeedeHue

Oco3HaHHas 1€ATEIbHOCTD, CBA3aHHASI C IPUHATUEM PELICHUM, KaK [IpaBUiIo, CONPSHKEHA ¢ MOo-
CTaHOBKOW M JIOCTHIKEHUEM OIIpEeNICHHBIX 1ieliell (sBiseTcs ueiaecoodpas3Hoii). OHa onupaercs Ha
OLIEHKY W TIPOTHO3 IOJIE3HOCTH PACCMATPHBAEMBIX (PaKTOPOB, YUET MPEANOYTECHHH W HMHTEPECOB
CTOPOH, IPUHUMAIOIIKX pereHus. Llenecoobpa3Has 1esTeNbHOCTh YaCTO COMPOBOKIAAETCS UCIIOJIb-
30BaHMEM MHOJKECTBA IIEJICH, HAXOISAIIUXCA MEXKIY COOO B pPa3IMYHBIX OTHOIICHUSX W OOBEIH-
HEHHBIX OOIIEl COBOKYIHOCTBIO MHTEPECOB ONepHpyroleil ctoponsl. Llenu, ucnonb3yemsie ome-
pUPYIOIIEW CTOPOHOW, MOTYT HaXOIWUTHCS B ONPEIEICHHOW NMPUYMHHO-CIEIACTBEHHOM 3aBHCHUMO-
cTH, 00pa3ys rpadoBble, B YaCTHOCTH, APEBOBUIHBIE CTPYKTYpH! [1, 2]. Llenn mMoryT paznuuaTbes
10 CTENEHU UX JAOCTHXKMMOCTH (B YaCTHOCTH, OBITh HETOCTHIKUMBIMH), & TAKXKe MO MPUHAJJIEKHO-
CTH ONpe/IeTICHHbIM HHTEpBalaM BpeMeHH. Tak, HacyIlHas NOTpeOHOCTh, OCO3HABaeMas KaK LeJb 1
YIOBJIETBOpPEHHAs B OjM>Kaiilliee BpeMs, MOXKET HE IPEACTaBIATh MHTEpECa B OTJAJIEHHOM Oyny-
meM. Llenb, oTHOCMMasi K yJaJleHHOMY BpEMEHM, OOBIYHO HOCHT 0oOjiee CHUCTEMHBIH XapakTep U
MO’KET NOJUMHATH KPATKOCPOUHBIE 1IEJIH.

Dopmanu3anys Leael mpeanoyaracT yCTaHOBICHHE MaKCUMAJIbHOIO COOTBETCTBUS € IPEAIIO-
YTEHUSIMH ONepUpYyIolell cTOpoHbl. OHAa MOXET MpPeICTaBIsATh COOOH MHOTO3TaIllHbI HUTEPaTHB-
HBIM IIPOLECC, TOCKOJIBKY PE3YJIBTATHI, MOJIYYEHHBIE NIPU pEAIN3alMM OUYEPEIHOrO BapuaHTa LEIH,
MOTYT OBITh OTBEPTHYTHI MO MapaMeTpaM HECOOTBETCTBUS C ONpPEAEICHHBIMU MPEANOYTEHUSIMU U
OLIEHKaMH T0JIE3HOCTH OINEPUPYIOLIEH CTOPOHBI, NOCe 4ero (hOpMUpPYETCs HOBBII BapHaHT LEIH.
Jlig monydeHus penieHuid, IpUHUMAEMbIX B XOJ/I€ pealu3aliuy (popMaln30BaHHBIX LeNel, IpumMe-
HAIOTCSI METO/Ibl UCCIIEIOBAHUS onepanuii [3].

1. ®akmop epemMeHu npu uesnenonazaHuu
e ycriogusix HeornpedeseHHocmu

@dakTop BpEMEHH SIBJIAETCS BaXKHBIM OOCTOSTENILCTBOM Lienenonaranus. Llenu, opueHTupoBaH-
Hbl€ Ha KPaTKOCPOYHBIM MEPUOA, KaK U Pe3yJabTaTbl COOTBETCTBYIOLIUX JCHCTBHI, MOTYT cyllle-
CTBEHHO OTJIMYATHCA OT LIEJIEN U PE3YJIbTAaTOB JOJITOCPOYHON NEATEIBHOCTU U Ja)kKe HaXOAUTHCS C
HUMHU B ITpotuBopeyru. C 0JTHOM CTOPOHBI, JOJATOCPOYHBIE IIEJIN JOJKHBI UMETh OOJIBIINN TPUOPU-
TET, C IPYrof CTOPOHBI, UTHOPUPYS KPAaTKOCPOUHBIE LIEIH, MOXKHO MOMELIATh JOCTH)KEHUIO J0JITO-
CPOYHBIX LIEJICH.

Kaxmoil nokanpHOW IEM MOXET OBITh MOCTaBlIEHA B COOTBETCTBHE MOJIENb YIPABISIEMOTrO
mporecca M JIOKajdbHas MOJENb MOTOKa BpeMeHU. Mojenb MoToka BpeMEHU OMNpeesiseT HIKaLy
BPEMEHH, XapaKTePUCTUKaMH KOTOPOH ABISIOTCS MaciliTad, omnpezesseMblil cpeHeid m , HHTepBa-
aom [0, T], naucniepcueit d .

Jlia u3ydyenust 3gpgekxra corimacoBaHus Pa3HONEPUOHBIX LEle B YCIOBUSIX HEONpEIesIEHHO-
CTH MOXHO UCIIOJIb30BaTh MOJIEJIb BPEMEHH KaK «3TaJOHHOT0» CIIy4aliHOIO IIpolecca BUia
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d
=0

CO CIIy4aiiHOM MpaBOi 4acThIO, OOJAfaoNIeii cpeaHeii m u aumcnepeucit d, roe 7 — MoAeIbHOE
Bpems, t — abcomroTHoe Bpemsi. B ciydae, korna m=1, d =0, MOJIeIbHOE BpeMs COBIAIAET ¢ aod-

COJIFOTHBIM BPCMCHCM.

JI1st OLIEHKHM ITapaMeTpoB IKajibl BPEMEHU MOKHO HCIIOIb30BaTh IPEJACTABICHUE pacCMaTpu-
BaeMoro mporecca f(t) ¢ MOMOLIbIO CTOXaCTUYECKOTO AU epeHInanbHOro ypaBHEHUsSI CO CITy-

YalHOM IIPAaBOM 4acThIO y(t)

%f(t)zz(t),

OTKyZla
x(t(z

ﬁ(t( )
[TapameTpsl GyHKIUM £(t) HO,Z[6I/IpaIOTC$I TaKuM 00pa3oM, 4TOOBl YMEHBIIUTH BIUSHUE CITY-

YallHOM KOMIIOHEHTBI JJsi Ipolecca B MOAEIbHOM BpeMmeHH. Hampumep, monoxus
EM)=a(f,t)y(), rae a(f,t) — nerepmuHupoBaHHas (QYHKIMS, MOIYyYUM JE€TEPMUHUPOBAHHBIHI
npouecc f (t(z)), a mapaMeTpsl Ipolecca MOJEIbHOIO BpEMEHU Ha UHTepBaie [0, T] OyayT

[t d == () -myet.
te[0,T] te[0,T]

[lepexon k AeTEpMUHUPOBAHHOMY IIPEICTABICHUIO MPOLEcca MO3BOJISET U30aBUTHCS OT TPYI-
HO MHTEPIPETUPYEMBIX B IKOHOMUYECKHUX U APYTUX MPUIOKECHUSIX aJTUTUBHBIX KOMIIOHEHT IIIyMa.

Jlyis mo0o0ro peaabHOro mporecca OTKIOHCHHWE OT ATAJIOHHON TPAaeKTOPHH BPEMEHHU, BOOOIIE
roBopsi, co3naer «3hdexT HeompeaeneHHOCTU» TeM OOoJbIIUKM, YeM OOJblIe JIUTEIBHOCTh pac-
cMmaTtpuBaeMoro nepuoja. [lostomy 3amaya cornacoBaHus 10JIFOBPEMEHHBIX U KPATKOCPOUYHBIX 11€-
JIeil U1 ONepHUpYIOIIel CTOPOHBI MOXKET OBITh CBsI3aHA C pa3pelIeHHEeM KOMIIPOMUICCA MEKIY J0J-
TOCPOYHBIMU MHTEPECAMU U HEOMPEIETICHHOCTHIO PE3YJIbTATOB UX JOCTUXKEHUS.

Taxke Kak M 1eNH, IIKajdbl BpEMEHU MOTYT HAaXOAHUTHCS B CIOMKHBIX OTHOIICHHSX: OBITH CO-
€MHEHBI B TTOCJIEIOBATEILHOCTD, OBITh MOJYHMHEHBI OJIHA APYTroi (BIOXKEHHBI OJHA B Apyryro). Ox-
HAaKoO, MOCKOJIbKY IIKaJIbl BPEMEHH OINPEAENISIIOTCS MOACISAMH MOTOKA BPEMEHH, Ha UX OTHOILIEHUS
JTOJKHBI OBITh HAJIOKEHBI COOTBETCTBYIOIINE OTPAHUYCHUSI AITUKIIMYHOCTH Tpada CBA3EH IS MIKa
BPEMEHH.

2. Bsaumodelicmeue 651u3Kux (KpamKoCpPOYHbIX)
u omoarsieHHbIx yesneu

CousMepenue Leneil Uisl pa3HbIX MEPUOAOB MOXKET PACCMaTpUBATBHCS B OJHOW WM Pa3HBIX
HIKaJlaX BpeMeHU. byJieM cuuTaTh, 4TO MEPUOBI LEIENOaraHusl PACIIOI0KEHbI IOCIEI0BATEIBHO
APYT 3a APYIOM.

Br160p BecoB A1 cou3MepseMbIX Lelel OMUPAeTCcsl Ha UX CUCTEMHYIO 3HAUUMOCTb U OLIEHKY
HEOIIPEIEIICHHOCTH, YBEIUYUBAIOIYIOCA B TCUEHUE BpeMEHHU. Pacripesenienre pecypcoB Ha peanu-
3alMI0 1eNied JOKHO BBIOMPATHCA UCXOJs U3 HEOOXOIMMOCTH KOMIIEHCUPOBATh OKUJAEMYIO He-
OINPEJIEICHHOCTD IPOLECCOB B COOTBETCTBYIOIINE IIEPUOBI BDEMEHH.

Bynem oneHuBaTh Kak OTAEIBHYIO LEIb, TAK U COBOKYITHOCTH LIEJIEH IO UX 3HAYUMOCTH C IO-
MOIIbIO BECOBBIX KO3()(DUIIMEHTOB, UMEIOIIUX CMBICI J0JIeH pecypca, HapaBisieMbIX Ha TOCTHXKe-
Hue 1nenu. Ilycts crenens N1oCTHXEHNUs JIOKAIbHOM LIeJIN JINHEWHO 3aBUCHUT OT 3aTpaT pecypcea, ai-
JIOKAJIBHBIA BEC LENH IS epuoa i, T — MakCUMaJIbHOE YUCIIO TIEPHOJIOB IIeJIeTIONIaraHus, yCio-
BHE OIPAaHUYEHHOCTHU pecypca UMEET BUJ

W) Yast
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Kpowme Toro, nMmeercss HI>KHEE OTpaHMUEHUE HAa PAaCX0J0BaHUE PECYPCOB, OTPAKAIOLIEE MUHU-
MaJIbHO HEOOXOAUMBIH YPOBEHB (alpHOpHAsi OLIEHKA) O ¢ 00eCTIeueHHsI KU3HEACATEIIbHOCTH

/

a>a,j=1.,T, Y &<l

j=1
[Tycts h - uHTEpBaI MOJACILHOTO BPEMEHH, COOTBETCTBYIOIIUI JTOMYCTHMOMY pa30pocCy IMporHo3a
napameTpa COCTOSTHUSI, TOJOMpaeMblil Tak, 4TO BETMYNHA
h 1

h+o 1+ A
JaCT OLECHKY 0KUIaeMOM BEPOATHOCTH JOCTHKEHHS LIEIH I COOTBETCTBYIOIIETO MIEPUO/IA, TJIE
oi=~/di , li=oilh.

MaremaTHuecKoe OKHIaHHE Pealn3allid BCEH COBOKYITHOCTH HE3aBHCHMBIX ICJICH MOXKET

OBITh PACCUNTAHO KaK CyMMa BECOB IS IIeJIECOO0Pa3HBIX JEHCTBHH C YUETOM 0XKHUIAAEMOM BEpOST-
HOCTH JIOCTHIKEHHMS II€JIM HA COOTBETCTBYIOIIEM 3Tare
-y %
= L+ )
Ecnu nenp KaX0ro MOCIEAYIOMEro MepHoia MPEANoaraeT JOCTIKEHUE LeJU MPEAbIIyIEro
Neproza, TO MaTEMaTHYECKOE OXKHJIAaHUE PeaTi3allii COBOKYITHOCTH Lieiei OyaeT
T J 1

Mer =2l 177

=1 i<l

Mo

IIpu yCJIOBUH obecneyeHns MUHUMAaIbLHOTO YPOBHJ 3aTpaT € YUCTOM HCOIIPEACICHHOCTH

Br16op Beca 0KanbHOM 1eJI MOKET OBITh OCYIIECTBJICH KaK PEIICHHE ONTUMHU3AIMOHHON 3a-
nauu
Ma — max
ai

IIpHU yKa3aHHBIX orpaHuueHusax. ChopmynrpoBaHHas 3a/1a4ya OpeacTaBisieT co0oi 3aady o paHle,

npolleaypa peuieHuss KOTOPO# 3akirouaeTcss B cieayromieM. Ha mepBoit uTepaiuu mojaraem

o =a, j=1,..,T. 3ateM BbIOMpacM HOMEp NEepHOAa C MUHUMAIBHOW BEIWYMHOW MPOU3BEICHHUS
L1

H— U YBEJIMUYHBAEM BEC @ JI0 MaKCHMAaJbHOTO 3HAYEHHs C yuyeToM HepaBeHcTBa (1), u Tak

ia (L+ 4)

Jlaee.

OcoO0blit MHTEpeC TpeCTaBIsIeT ciydail, korma T =2. [y ee pemieHusl BHavyale, eciii HeoO-
XOJIMMO, KOPPEKTUPYIOTCS HIKHUE TPAHUIIBI BECOB TaK, YTOOBI YI0BIETBOPSIOCH yemoBwue (1)

a(l+ A) + a2+ A1)+ A2) <1.
3arem OnpeesIOTCS CaMy Beca IeJiei B TAKOM MOPSIIKE:

az=max(az2(l+ A1) A+ A2), 1—aa(1+ A1));

o= max( L+ A1), 1— ar2) '

IMpu A2>0 u 1= @2 uenp 2-ro 3tana sBISETCS JOMHUHUPYIOIICH, a 1Ielb 1-ro 3Tamna moiryya-
€T CBOM BeC M0 OCTATOYHOMY HPUHIUITY. DTOT BBIBOJ TOBOPHUT O MPEAMOYTHTEIBHOCTH YIaICHHOM
I[EJIM, €CIIU alPUOPHBIE BECa COWICHEHHBIX IICJICH OJMHAKOBBI, YTO MPOTHBOPEYMT IICHUXOJIOTUU
nut, npuauMaromux pemieaust (JITIP), maaHbl KOTOPBIX MOAYUHEHBI MPEHMYIIECTBEHHO KpPaTKO-
CpOUHBIM IeJIsiM. Takoe WX TOBEICHHE OMPABIAHO TOJBKO MPU MPEANOIIOKEHUH, YTO HEOMpeae-
JICHHOCTh CHTYallMd JOCTATOYHO Majia, 4TO Yallle BCEro He COOTBETCTBYET IEHCTBHTEIBHOCTH, a
arnpuopHasi OIICHKA pecypca TSl JOCTH)KEHUS OJIMKaiIei eu sBIsSeTCs JOMHUHHPYIOICH.

3aknroyeHue

[lenecooOpa3Hasi AesITENbHOCTh B TOM WJIM MHOM CTENEHU OMMPAETCsl Ha Pe3ylbTaThl MPOTHO-
3upoBaHus. [IporHo3sl pe3yabTaTOB YEIOBEUECKON NESATEILHOCTH HEM30€XKHO CoAepXkKaT JIEMEHT
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HEONPEIEeNEHHOCTH, KOTOPBhIM MEHSEeT KauyeCTBO IMOJYyYEHHOTO pe3ynbTara. UMCIEHHBbIE OLEHKU
TOYHOCTH MPOTHO3a, KaK MPaBUIIO, MAIO0CTOBEpHHI [4]. I Takoil cuTyaruu 6ojiee yMECTHBI Ka-
YECTBCHHBIE XapaKTEPUCTUKU MPOrHO3a. FIMEHHO 3THUM OOBSICHSETCS BHIOOp METOJIa OLICHOK B3au-
MozercTBui (hakTopoB[S, 6].

BxiroueHne MoJ1eIbHOIO BpEMEHH KaK CIIy4aiiHOTO IIPOLEcCca B ONIEPALINN C LIEJIIMU [T03BOJISIET
BBOJUTH YMOPSAJOUYEHUE IeJIel B COOTBETCTBUU C OIL[CHKAMHU UX BaXKHOCTH C Y4eToM (hakTopa He-
ornpeaeneHHOCTU. CTENeHb HEONPEIEIEHHOCTH IPOrHO3UPYEMOIO COCTOSIHUSA CUCTEMBI U CBSI3aH-
HBIX C HUM IIeJIell yYUTBIBAETCS B IapaMeTpax Ipoliecca MOAEILHOr0 BpeMeHu. Pa3inuue B napa-
METpax HEOMPEACICHHOCTH AJIEMEHTOB CUCTEMBI UJTH TIOJICUCTEM MOXET OBITh YYTEHO HUCITOJIb30Ba-
HUEM Pa3JINYHbIX JIOKAJIbHBIX MPOLECCOB MOJIEIHLHOIO BPEMEHU C COOTBETCTBYIOIIMMHU MapamMeTpa-
MHU.
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NMPUHATUE PELUEHWIA NO BbIBEOPY HAUNYYLLEIO BAPUAHTA
KOHCTPYKUUU NYJIbCUPYIOLLETO AETOHALUMOHHOIO ABUIATENA

Keopaxon A.C., [lopmnes B.A., Capponos B.B., Terepun /I.I1.
(OAO «KB Snexmponpubopy, Capamos)
svw@kbep.ru

Ilocmasnena 3a0aya 8vlO0pa HAUTYYUE20 BAPUAHTNA KOHCIMPYKYUU NYTbCUPYIOUe20 0eTMOHAYUOHHO20 O8U-
eameJisl, KOMOPAs CB00UMCA K 3A0aye MHOLOKPUNEPUATLHO20 paHdcuposanus. Beedena cucmema xpume-
pues, Xapakxmepusylouux 0cobeHHOCmU NYIbCupyloueco 0emoHayuoHHo2o dgueamens. Ilpuseden uucien-
HbLU npumep.

KiroueBsie cnoBa: Ilynpcupyromuii 1€TOHAIMOHHBINA BUraTeNlb, KPUTEPUH, MHOTOKPUTEpPUATIBHOE paH-
KUPOBAHHE.

BeedeHue

B HacTOAIIEC BpEMs 00JIBIIIOE BHUMAHHUE YACTHACTCA NYJILCUPYIOIIUM JCTOHALIMOHHBIM JIBUTATCIIAM
(TIA). B [4] mocTtaBnena u pemieHa 3amada Beioopa 3ddexktuBHbix THoB 111, KoTopast CBOIUTCS K 3a/1a-
4Ye TUIEPBEKTOPHOTO PAHXKUPOBaHMs. 3HAYMTENBHBIH HHTEpEC MPEACTaBISICT pEUICHUE 3aJadd BbIOopa
HaWJIy4dlIero BapuaHTa KOHCTPYKTUBHOTO ucnojHeHus ITJ1J1.

B paborte: mocTaBieHa 3amada BRIOOpAa HAWIYYINETO BapuaHTa KOHCTPyKTHBHOro ucrnonHeHus [1J1/1;
OCYILIECTBJIICHO I€HEPUPOBAHNE BO3MOXKHBIX BapuaHTOB KoHCTpykiumu [1/1/1; mpennokena cuctemMa Kputepu-
€B JIJIs1 OUCHKU BApPHUAHTOB; IMOATOTOBJICHA HCO6XOI[I/IMEI$1 ucxogHast I/IH(bOpMaIH/Iﬂ o pe3yjibTaTaM HUCIbITA-
HHUH; C MCHONBb30BAaHHEM METOJOB (OKECTKOTO» PAaHXKMPOBAaHMS, aHanHW3a uepapxui, bopaa, kputepus mo-
CTpOCHHS UCTHHHBIX KopTexkel [lapeTo pemreHsl npuKIagHble 3a/1aun BEIOOpa Hawry4iero Bapuanta [1J1/]
JUIsL CITy4ast, KOT/ia BIMsSHUE aTMOC(ephl He yUUTHIBAETCS, aHAU3y nojuiexkart nuib [1/1]] 6e3 axekTopa.

1. [locmaHoeka 3adaqyu
2unepeeKMopHO20 PaHXUpPO8aHUs

O6o3Hauum: S = {SOL yoo=1, n} — MHOXKECTBO BapuaHToB KoHcTpykuuii [1/1/] (cuctem);

S, © S — MHOXKECTBO JIOIyCTUMBIX BapUaHTOB KOHCTpykumit IT/1J1;

K, (S,)= {Ksji (S,).i=1r, } — MHOXECTBO cKamsipHbix kputepnes, K, (S, ) — i-if ckanspubiii kpure-
puil j-i BEKTOPHOW KOMIIOHEHTHI, KOTOpas BXOJHT B MHOTOBEKTOPHYI) KOMIIOHEHTY C HOMEPOM
g, (8 =1E, j=1r,i=1r, i ), raie E— 4ncio MHOTOBEKTOPHBIX KOMIIOHEHT, I, — YMCIIO BEKTOPHBIX KOMIIO-

HCHT B MHOFOBGKTOpHOfI KOMIIOHECHTE€ C HOMEpOM &, T i~ YHUCJIO CKAISIPHBIX KPUTCPUCB B J-ﬁ BeKTOpHOfI

&
KOMIIOHEHTE;
K,(S,)= {Ksj (S,).i=1 rs} , K(S,)= {Ks (S,).e=1, E} — COOTBETCTBEHHO MHOXKECTBA BEKTOPHBIX U
MHOTOBEKTOPHBIX KOMIIOHEHT, XapaKTepPU3YIONIHUX cucteMy S, €Sy ;
A= {agji Jd=1 rgj} , A= {agj, j=1 rg} A= {ag,s =1,E} — COOTBETCTBEHHO MHOXKECTBa KOX(PQHUIIHEH-
TOB BaKHOCTH CKAJIAPHBIX, BEKTOPHBIX U MHOI'OBEKTOPHBIX KOMIIOHEHT;

_|e0 o0 0
P= {Skl 1Sk, e Sknn } — YHOPSI0YEHHOE MHOXKECTBO 3 PeKkTUBHBIX cucteM (koprex [lapero), P = S, .

Jomyctum, u3BecTHBI MHOKecTBa A, A, &j .S, ng (Sa), (oc =1,n;e=1E; j=1, rs), pelaronme npaBu-
na. Tpebyercst Haiitu koptex [lapero P, mist 31eMEHTOB KOTOPOTO CIIpaBeINBO:

(1) K(Sz)zgleisrlK(Sa),Sg eP.

Jnst pemiennst 3amauu (1) paspaboTaH METO/ TMIIEPBEKTOPHOro pamkuposanus [5]. B cBoro ouepens,
OTEYECTBEHHBIMH U 3apyOeKHBIMHU YUYEHBIMU pa3pabOoTaHbl METO/IbI MHOTOKPUTEPHUATBHOTO PaHKUPOBAHUS,
KOTOpBIE IIMPOKO TIPUMEHSIOTCS B MPUKIAAHBIX 3a1auax: anaiausza uepapxuii T. Caatu [3]; Bopaa [6]; pas-
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HOMEPHOHM ONTHMAIIBHOCTH; CIIPABEUTHBOTO KOMIIPOMHCCA; HICATBHON TOYKHM B MPOCTPAHCTBE KPHUTEPHEB
[2], murumaxkcHsrit [1] 1 MHOTHE Apyrue. K cojkaneHuio, HCIOIb30BaHUE TIEPEUNCICHHBIX W HHBIX METOI0B
JUISL pelieH st 3a/1a4 MHOTOKPHTEPUAIBHOTO, MHOTOBEKTOPHOTO M TMIIEPBEKTOPHOTO PAHKUPOBAHHS MOKET
NPUBECTH K MOJTyYeHUIO HedPPEKTUBHBIX pemienuit. C 1ebio ycTpaHeH s 3Toi mpobiaemMs B [5] chopmyiiu-
POBaHBI M JIOKa3aHbI TEOPEMBI, TIO3BOJIAIONIHME MTOATBEPIUTH KOPPEKTHOCTh PEIIEHHs 3aa9H THUIIEPBEKTOP-
HOT'O PaHKHPOBAHHS MIPH UCIIOIBE30BAHUU METO/IA «OKECTKOTO» PAHKMPOBAHHS B KauyecTBe OMOpHOTo. [Ipea-
JIOKE€H METOJI TIOCTPOSHHUSI HCTUHHBIX KOpTexkei ITapeTo mpu MpUMEHEHWH WHBIX METOJ0B MHOTOKPUTEPH-
aJIbHOTO PAHKMPOBAHMS, H3HAYAILHO PHBOISIINX K MOJTYYEHHIO TIceBIOKopTexei [Tapeto.

2. F'eHepupoeaHue 803MOXHbLIX eapuaHmos 14/

Ha ocHoBe MeTona Mopdomorndyeckoro siuka creepuposano 6onee 55000 sapuantos [1/1/]. B kaue-
CTBE JOMYCTHMBIX OTOOpAaHO MBaIaTh BapHWaHTOB, KOHCTPYKTHUBHBIE OCOOEHHOCTH HEKOTOPBIX W3 HHX
MpeICTaBICHkI B Ta0muIe 1.

Tabauya 1 — Bapuanmer TI/[J] u ux
KOHCMPYKMUBHble 0COOEHHOCMU

Bapuantsi TI/J1, XapakTepHble IPU3HAKU
—n Uucno cekunit Hannune Hannune
S ,a=120
“ muddysopa MKEKTOpa
S13-Syo 3 Si3— 6e3 quddyzopa; S13— Si6 — 0€3 3KeKTOpA;
S14-Sy0 ¢ muddyzopom (pas- S17 — Spp — € IKEKTOPOM paz-
HBIE YIJIbI PACKPBITHS) JIMYHOW JUIMHBI

3. dopmupoeaHue co8OKyrnHOCMU Kpumepues
Jns BeiOopa s dexruBHOTO BapmanTta I1J]J] mpeiaraercs MCmoib30BaTh CUCTEMY KPUTEPHEB, TIpe-
CTaBJICHHYIO B Ta0uIe 2.
Tabauya 2 — Cucmema Kkpumepues 0
cpasnenus eapuanmoe konempyrkyuu L[]

Brusiaue atMocdepsl He yUUTHIBaeTCs, aHAM3Y noiekar juiib 11/]J] 6e3 axxexropa

K K; Ky Ks

yAeNIbHas TATa YACIBHBIN Pacxos yaenbHasi Macca JUTMHA

4. PeweHue 3a0a4u MHO20KpumepuasibHo20 paHxupoeaHus 440
3anaqy MHOTOKPUTEPUATBHOTO PAaHXMPOBAHMS PEIINM C HCIOJIb30BaHHEM Tpex MetonoB (MXKP, ana-
nu3a uepapxuii, bopaa) u kpurepust mocTpoeHuss uCTUHHOTO KopTexa [lapero. [Ipu ee pemeHnn yauTeiBaeM
pas3nuuHble TPeOOBAHMSI CO CTOPOHBI 3aKa3YUKOB, KOTOPBIE OTPAKAIOTCS B 3HAUCHUAX KOI(DPHUINEHTOB BaX-
HOCTH KpHUTEpHEB. Pe3ynbTaThl peuieHus Uis OAHOW M3 TPy KOA(QQHUIMEHTOB BAKHOCTH MPHUBEICHBI B

Tabmnuie 3.

Tabauya 3 — Pe3ynomamul pewtenus 3a0a4u
pandicuposanus konempyxyuu II/[J]

ITpumensieMbIit Mmeton | OMOpHBIA  KOp- IIceBnoxoptrex Ilapero HctunHbL KOP-
tex ITapero tex ITapero
«KecTtkoro» parxupo- Si3, 53, $1 — Si3, 53, $1
BaHUs
Amnanuza I/Iepapxnﬁ — 813, Sls, Sg, Se, Sg, Sl, Sg, 814, 84' 815, Sz, Sg Slg, S3, Sl
bopna - Sa, Si13, Sa, S16, Sos S4, Sy S14, Sz, S15, S74 S1 | Sz, S13, S1

B kayecTBe HAWIy4YIIEro BapHaHTa BEIOKpaeM cucteMy Sz — Tpexcekunonubiii [TJ1J1 6e3 nuddysopa u
OXKEKTOpa. HpI/I KECTKHUX Tpe6OBaHI/I$[X K JJIMHEC OABUTaTCJIA HAWJIYYIIUM BapUaHTOM ABJISACTCA OJHOCCKIIMOH-
ueiit [1/1]] 6e3 nuddysopa u 3kekTOpa.
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COrmACOBAHHAA ONTUMU3ALIUA B YCIIOBUAX
PACMNbIBYATON HEONPEQENEHHOCTW®

Kmrommmn A.1O., Ky3nenos B.H., Myroskuna H.1O.
(@I'BOY BIIO «Teepckoii 2ocyoapcmeenmbiil
MEXHUYECKULL YHUBEPCUMEN »)
klalex@inbox.ru, bua-tstu@yandex.ru, mutovkina_n@mail.ru

B cmamve paccmompen nooxod k pewenuio ynpasienueckux npoonem 6 mnocoazenmuuix cucmemax (MAC)
C yuemom yclosuti pacniblgiamoi HeonpeoeieHHoCmu. Boisignensl 0CHO8Hble NPUYUHbL O3HUKHOBEHUS PAC-
NIbIGUAMOl HeonpeoereHHOCMU. B pewenuu onmumuzayuoHHvix 3a0ay pacnivléuamas HeonpeoeieHHOCy
npeocmasuma Kax mpeyeoibHoe Uil mpaneyuesuoHoe Heuemkoe Yucio C O-CedyeHueM, 8eIudUHd KOmopozo
3A8UCUM OM NCUXO-NOBEOEHUECKO20 MUNA KAHXCO020 U3 A2eHMO8, 3A0eliCE808AHHbIX 8 CO2NACOBAHHOL ON-
MmUMUu3ayuu.

KoroueBple ciioBa: MHOTrOareHTHast cucrtema, IpuHATHE pemeHI/Iﬁ, corjiaCcoBaHHas ONTHMHU3alWA, HCUCT-
Kasg HEONIPEACIICHHOCTD.

BeedeHue

Kak m3BecTHO, pacmuibiBYatas HeompenaeleHHOCTh (fuzzynes), Bo3HHKaromas B MPHUHITHH DPEIICHUI,
CBsI3aHa C HApYIICHHEM aKCHOM TOXJIECTBEHHOCTH, HEOAHO3HAYHOCTBIO Kiaccupukanuii. OHa ONHMCHIBACTCS
MOCPEICTBOM (QYHKIUI MPUHAIICIKHOCTH U, KaK MPAaBUIIO, XapaKTepHa ISl TMHIBUCTHUECKUX MOJEINEH, X0-
TS BCTpEYaeTCs M B MaTeMatuke. Harmpumep, MOHSITHS «MHOTO 00JIbIIe» (>>), «IPHOIU3UTEIHLHO PABHO» (X)
SIBIISIIOTCS. TAIIMYHO PaCIUIBIBYATHIMU. PacIuibIBUATOCTD XapakTepu3yeTcs TeM, YTO HU OJMH DKCIIEPUMEHT He
MOJKET MCKJIIOUUTH €€ MOTHOCThI0. Perienue pazHoro poaa npobiem B MAC, BkJrodasi 3aauul ypaBiIeHusl,
MOKeT OBITh HaiiIeHO pa3HBIMU croco0amu. Beibop cmocoba pemieHus 3aBHCHUT OT MHOTHX ITapaMeTpOB,
IJIABHBIM M3 KOTODPBIX SIBJISAETCS CyOBEKTUBHOE BOCHPUSTHE areHTOM CYLIECTBYIOIIEH NeHCTBUTEIBHOCTU U
00BEKTUBHOW HEOIPEeNICHHOCTH, (POPMHUPYIOLICHCS O BIMSIHUEM 3K30TCHHBIX (akTopoB. B cBoro oue-
penb, cyOBeKTHBHOE BOCIIPUATHE areHTa CO3AAETCS MO BIMSHHEM €ro MCHXO-TIOBEAEHYECKOro THIA — CO-
BOKYITHOCTH TTOHSTHIA: 3HAHUSA, yOSKIEHUS, )KEIaHUS, HAMEPEHUS, eI, 0013aTeThCTBa, MOOUIBLHOCTH, Oa-
TOXeJaTeNbHOCTh, PAaBINBOCTh, PAllMOHATBHOCTE. Ha 00pa3oBanue U 3aKperuieHHe IICUXO0-TT0BEJICHYECKOTO
TUIa OOJIBIIIOE BIIMSHUE OKa3bIBAIOT: OKPYJKAIOIIAsh areHTa cpejia, BOCIUTAHWE, CAMOCO3HAHWE, HaCIea-
CTBEHHOCTb. {11 ycrniemHo# agantanuu 1 GyHKIIMOHUPOBAHUS B CUCTEME KaXK/bIi areHT JOJDKEH 00JIaaaTh
OIIpe/IeNIEHHOH TMOKOCTBIO, MPOTIOPLIMOHANILHON BapHaOeIbHOCTH WM HEOPECTICHHOCTH OCTAIbHON YacTH
CHCTEMBI.

1. dopmMupoeaHue ycrioeuli pacnsbie4amol HeonpedesleHHOCMU

YcioBus paciiibIBYaTOH HEONPEAEICHHOCTH BO3HUKAIOT B CHIIY HEAOCTATOYHOTO YMCIIA OJHOPOIHBIX
SKCIIEPUMEHTOB, HAOIIOJIEHHUI; KOTJa IO/ HaOII0IeHUE TTOTIaJAl0T HEOTHOPOAHbIE OOBEKTHI; KOT/Ia penaeT-
sl yHUKaJIbHAs 3a/1a4a, T.€. Y areHTa HeT OIbITa €€ PELICHNUS.

Heuerkocts MOXeT ObITH 00yCI0BICHA HHTEPAKTUBHBIM H3MEHEHHEM HH(OpMaIK, KOTOpoi o0nagaer
areHT: MCKaXeHue, abcTparupoBaHue, arperupoBanue, moTeps (YactuuHas wiu nosHas). B [5] BeiiBuHyTO
MPEIONI0KEHNE, YTO 3TO MIPOUCXOJUT MPHU MEepexojie TITyOMHHBIX CTPYKTYp areHTa (CEHCOpHBIE perpe3eH-
TaIMM, XPaHALIHEcs B HEPBHOW CUCTEME) B IOBEPXHOCTHBIE CTPYKTYPHI (CJI0BA, 3HAKH M CUMBOJIBI, KOTOPBIE
areHT BBIOMpAeT AJS MPEACTaBJICHUS! NMEPBUYHOTO CEHCOPHOTro ombiTa). Kakaplil areHT mo-cBoeMy BHIWT
OJTHY U Ty e MMPOoOJIeMy B CHITY HHIMBHYAIBHBIX OCOOCHHOCTEH CBOEH TICHXHUKH. T0o, 4TO JUTsl OJTHOTO areH-
Ta — cepbe3Has npodnema, 1Jisl IPYroro — BCEro JIUIIb HeOobIas oMexa.

B ycnoBusix pacmiibiBYaTOi HEONPEAeIEHHOCTH areHT He 001aJaeT KJIacCHYeCKOH CTaTUCTHYECKOH BBI-
OOpKOii, OZJHAKO B CHIIy CBOETO OIBITA M COTJIACHO CBOeMy moBeaeHueckoMy Trmy (I) [3] oH ckiaoHeH mpe-
noJiaraTh, YTO MOJTY4YEHHbBIE PE3YJIBTAThl PACIIPEIEIISIOTCS 0 HEKOTOPOMY 3aKOHY. ATEHT HE MOXKET TOYHO
OLIEHUTH TapaMeTpPbl STOTO 3aKOHA, HO MOXKET cIeiaTh ONpeJelIEHHOE 3aKI0YeHHEe O BHUJE 3aKOHa pacipe-

® Paboma evinonnena npu noddepicke PODHU, epanm Ne 14-01-00559-a.
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JIeJIEHUsT ¥ O Juara3oHe pa30poca KIIIOYEBBIX MapaMeTpPOB, BXOIIIIMX B €0 MaTeMaTH4ecKoe OIMCAHHE.
MosxeT IpOBOIUTHCS HEeYeTKash BbIOOpPKA, T.€. BHIOOPKA C YUETOM CYOBEKTHBHBIX NMPEATIOYTEHUI areHTa, a
MOTYT OBITh IMOJYYCHBI HEUETKHE PE3YIbTATHI, T.C. PE3YJIBTATHI, «IIOANPABICHHBIC» areHTOM. Takue cuTya-
IIUY SBJISIOTCS 00EKTOM U3YYCHUS KBa3UCTATUCTHKHY.

2. ®opmanusauyus pacnsbie4amoli HeornpedesieHHOCMU nocpedcmeom a-ce4eHust

MHOXEeCTBOM 0l-CEUCHHUs] HEUETKOro MHO)KecTBa P B X Ha3bIBaeTCs MHOXECTBO P, COOTBETCTBYIO-
11ee BBIpaXCHUIO [2]:

(D) P, :{X|><ex ,p,;(x)z oc}.

[lycte P — HedeTkwii YMCIOBOM apaMeTp ¢ QYHKIMEH MPUHAICKHOCTH uﬁ(p)e [0;1]. Jlns onmcanus
HEUYCTKUX MMapaMeTPOB BIOJHE MOAXOAAT GYHKIMU mpuHamiekHoctedl S-tuma u (L-R)-tuma [1, c. 72], a
TAKXKe WX YaCTHBIC CITyYal — TPEYTONbHbIC U TpamnenneBuaubie uncna [4]. Heuetkomy mapametpy P Moxer
OBITh TIOCTABJICHO B COOTBETCTBHE MHOXKECTBO UETKHX MHTEPBAJIOB P (, TJie 3HAUCHHE O ONpPEACISICTCS 0

dhopmyie:

@ a=—

r1e I, — IOBEeJCHYECKUIl TUIl areHTa B MOMEHT BpeMeHu t; ' — ux cpejHee 3HaUeHUE; G — cpejlHee KBapa-
THYECKOE OTKJIOHCHHE.

[lepexox oT pacmibIBYaTONH HEONMPEACTICHHOCTH K OINPENEeNICHHOCTH OCYIIECTBISIETCS MyTeM BBIOOpa
Toukn Ppa)e P%. B 9TOM Cilyyae sl KaKIOro 0-CeYCHHsI MOXKHO 3alliCaTh HCXOAHYIO 3324y B YETKOM
BHUJIC, 3aMCHsI HEUCTKHE MApaMeTphl HA COOTBETCTBYIOIIME 3HAUCHUS ﬁ(oc). Ecmu mpornecc perieHus mpo-
M3BOJIBHON ONTUMH3AIHOHHON 3a/1a4H MPECTaBUTh KaK HEKOTOPYIo (QYHKIHIO BbiOOpa f Ha MHOMKeCTBE ab-
TepHATUB B ¢ HeueTKUMU NapamMeTpaMu P , TO PELICHNE UCXOJMHON HEUETKOM 3a/1auu PEACTABUMO KaK CO-
BOKYIIHOCTBb pCIHCHI/Iﬁ YCTKUX, ACTCPMHUHHUPOBAHHBIX 3a/a4 JJId KaXXJI0r0o 0.-CCHCHUA:

@ blo)eBt(B,P)), aclo]

Ecnu, cornmacuo dopmyne (2), o >1, To ycaoBHO nmpuHUMaeTcs, uto o =1. MccnenoBaB Bce BO3MOXK-
HbIC TIOBeCHYeCKHe TUITbI areHToB [3] mo mikane [0;1], ycraHoBieHo, uto I ~0,5 — onTUManbHbINA THIT 715
s¢pdextrBHOTO hyHkuuonuposarus MAC. Ipu atom 6 = 0,3. TTousTHE 0-CEUEHHS COOTBETCTBYET MTOHSATHIO

WHTEpBaJia JIOCTOBEPHOCTH. YeM Oonblne o, TeM OOIbIIeH TOCTOBEPHOCTHIO 00JIaIal0T MOyYSHHBIE pelie-
HUSL.
3HavyeHue ﬁ(a) MOJET OBITh HaZCHO 1O (OopMyJiaM CpeaHell apupMeTHIECKONH BETUIUHBI, MOJbI WIN

Meauanbl. Tak cpeqHee apuMeTHIecKoe 3HaYCHHE OTpenesseTcs mo Gopmyiie:
_ 1Mo
@ pla)==>p;x),
m j=1
rae p j(oc) — KOHTPOJIbHBIE TOYKH HHTEpPBaia {P“}, omnpeensemMble Kak (yHKUUH, oOpaTHbIE K (QyHKIMU
HNPUHAJIEKHOCTU uﬁ(p).

PacueTHOC 3HAUCHUE E(OL) MMOACTABJIACTCA B UCXOAHYIO 3aaa1y BMECTO COOTBETCTBYIOUICTO HEUCTKOI'O

napaMerpa. [lomydaercst JeTepMUHHPOBAHHAS 3a/1a4a YIIPABIIECHUS C JOIIOJIHUTEIBHBIM ITapaMeTpoM . T.o.,
MO>KHO IOJIyYHUTh PELICHHE C YUETOM ITOBEIECHUYECKOro TUIa areHTa U €ro CyObeKTUBHOTO BOCIIPHUATHS ACH-
CTBUTENBHOCTH. Ha IOBECHUECKUI TUIT MOKHO BIIUSATh, @ 3HAYUT — I10JIy4aTh JPYrUe PELIEHUS OJHOM U TOH
e 3a1a4H.

B nanpHelimem ucciegoBaHUN NPUMEHSETCS] CHHTE3 KOHLENIUI TEOPUH HEYETKUX MHOYKECTB U MHTEP-
AKTMBHOTI'O CTaTUCTUYECKOIO aHAJIN3a, 3HAYUTENIBHO PACIIUPSIOIINX BO3SMOXKHOCTU Y4E€Ta Pa3IUYHbBIX BUJOB
HEONPENIEIEHHOCTH, B T.4. U PACILIBIBYATON HEOIPEIEICHHOCTH, IOCTOSHHO IPUCYTCTBYIOLIUX IIPU MaTeMa-
TUYECKOM ONMCAaHUU PEaNbHOCTH. Takol MoAX0/ MO3BOJISIET PEMaTh 3a4a4l COITIACOBAHHOM ONTHUMH3ALNY B
YCIIOBHSIX HEMOJHOTHI U HETOYHOCTH MH(OpMaLMuU O mpoleccax, xapakTepHbix it MAC, 1 HeZOCTOBEpHO-
CTH 3HAHWUU TPY HAJIMYNH CyOHEKTUBHBIX OIIEHOK.
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NMPUHATUE PELUEHUA U AKCMNEPTHbIE OLIEHKU
B ABUALIUN U PAKETHO-KOCMUYECKOU NPOMbILLITIEHHOCTU

OpJos A.HN.
(MI'TY um. H.3. Baymana, MOTH, [{enmpanvhwlil HAy4YHO-UCCIEO08AMENbCKULL
uHCmumym mawuHocmpoenus, 2. Koponée)
prof-orlov@mail.ru

P(lCCMOmpeHbl Hoeble pe3yiibnambl 6 obnacmu NPUHAMUA pemenuﬁ U SKCnepmHovlx OYEHOK, NOJiIy4eHHble
npu pa3pa6omke a@momamumpoeannoﬁ cucmembsbl npocHO3UpoOBaAHUsl U npedomepau;enuﬂ asuayuoOHHblX
npoucwecmeuﬁ npu opecarnusayuu u I’lpOMS’GO()CI’I’l@e 6030)/me1)€ nepeeo3oK u co30anuu OopeaHu3ayuOHHO=
IKOHOMUUECKO20 0becneyueHus pewernus 3a0ay ynpaejleHus 6 aapoxocmuquKoﬁ ompaciu, 6KJIN4as KOH-
mpoJiiiuHe HayVHOﬁ OdesimenbHoCmu U CUCMEMHYIO HeYemKyr0 UHMepPEalbHy0 Mamemamuxy) .

KaroueBrble cioBa: IIPpUHATUC peHIeHPIfI, OKCIEPTHBIC OIICHKHU, HNPOTrHO3MPOBAHUC, MPEAOTBPAIICHUC
ABHAalITMOHHBIX HpOPICH.IECTBHfI, YIipaBJIEHUE, PUCKU, PAKETHO-KOCMHYICCKasd TEXHUKA.

BeedeHue

B 2011 — 2014 rr. c HamMM y49acTHEM BBHITIONHEH PSIl TPUKIIAAHBIX paboT B 00JIaCTH aBHAIIMH U KOCMO-
HaBTUKH. OKazanoch HEOOXOIMMBIM pa3paboTaTh HOBBIE METOIBI NPUHSTHS PELICHUI, cOopa W aHaIu3a
MIPUHATUA pemeHHﬁ. I[aI[I/IM CBOJKY OCHOBHBIX IOJYYCHHBIX HAYYHBIX PE3YJILTATOB.

1. Aemomamu3upogaHHasi cucmema rnpo2HO3upo8aHusi u npedomepauweHuUsi asualuoOHHbIX
npoucwecmeult

I'pynna xomnanuit (I'pK) «Bonra-/{nenpy», sBistomasics KpynHEHIINM aBUAIIMOHHBIM TPY30IIEPEBO3-
yrkoM P® u kouTposnmpytromas 6onee 50% MUPOBOro phIHKA aBUANICPEBO30K HEraOapUTHBIX TPY30B, YACIS-
eT 0co00e BHIMaHUe BHEJIPEHHUIO MTEPEIOBBIX METOJIOB yIpaBieHus O0e30nacHOCThio oseToB. B 2010 r. I'pK
COBMECTHO C YJIbSTHOBCKUM T'OCYAapPCTBEHHBIM YHUBEPCUTETOM WHULMMPOBAJIA MHHOBALIMOHHBINA MPOEKT IO
pa3paboTKe aBTOMATU3UPOBAHHON CHCTEMBbI IPOTHO3UPOBAHHS U TPEAOTBPAILCHHS aBUAIIHOHHBIX TPOUCIIIE-
CTBMI NIPU OPraHU3alMM U MPOU3BOACTBE BO3AYIIHBIX HepeBo3ok (ACIIITAII), kotopslit Obl1 moAEpKaH
[IpaBurensctBoM PD B pamkax BeimonHeHus [locranosnenus Ne 218 ot 9 anpens 2010 r. Ilens npoekra —
MOBBIIIIEHNE OE30MaCHOCTH II0JIETOB BO3YILIHBIX MEPEBO30K 3a cyeT mepexona B aBuakommanwmsx ['pK (a
3aTeM U B JIPYTHX aBUAKOMIIAHUSX) K MMPEBEHTUBHOM CHCTEME yIpaBlieHUsS pUCKaMH O€30MaCHOCTH IOJIETOB
Ha OCHOBE MX KOJMUYECTBEHHOH OLIEHKH C MCIIOJIb30BAHUEM MPOIPAMMHBIX CPEACTB U MaTeMaTHYECKOIO MO-
nemupoBanus [1]. s pemieHus MOCTaBICHHBIX 33ad OKa3aloCch HEOOXOIAMMBIM pa3paboTaTh HOBbBIC (IO
CPaBHEHHIO C PacCMOTpeHHBIMH B [5, 8, 9]) MeToabl cbopa (IyTem ompoca JETHOTO COCTaBa) U aHaIHu3a DKC-
HEPTHBIX OLIEHOK BeposTHOCTEH peakux coObitrii [10] U cooTBeTCTBYIONIME METOIbI OLICHKH () (HEKTUBHO-
CTH ynpaBieH4Yeckux peuieHuii [13]. Metos BbIsBICHNS OTKIOHEHHH B CHCTEME KOHTPOJUTHHIA C TIOMOIIIBIO
KOHTPOJIbHBIX KapT LyxapTa u KyMyJIsSTHBHBIX CyMM OBLT IPUMEHEH JIJIsl MOJICPHU3AIH CUCTEMbI MOHHTO-
pHHTa YpOBHs Ge30macHocTH mosieToB [12].

2. Op2aHu3ayuoHHO-3KOHOMUYECKoe obecrniedeHusi peweHusi 3aday ynpaesieHus 6 aspo-
KocMmuy4eckoli ompacsnu

Hamemy moxxomy K pa3paboTKe OpraHH3allMOHHO-)KOHOMHYECKOTO OOEeCTedeHHs pelIeHUs 3a1ad
yIpaBIeHHS B adpPOKOCMHUYECKOW OTpacid MOCBSIIEHAa NporpaMmHas cratbsi [6]. OpranuzanuoHHO-
9KOHOMHUYECKUM IOAXO0JaM K OLEHKE pean3yeMOCTH IPOEKTOB IO CO3JAaHUI0 M3JEINN PaKeTHO-
KOCMHUYECKO# TeXHHKH, B TOM YKCJIe Ha OCHOBE YIIPaBJICHHUS TPEOOBAHUAMH, TTOCBAIICHBI paboThl [2, 3]. Ax-
JTUTUBHO-MYJIBTUIUIMKAaTUBHASL MOJEIb OLEHKM PHCKOB IIPHMEHEHA JUIsl YNpaBJICHUS >KM3HEHHBIM IUKIOM
CO3IaHUsI U3/ICNINI PaKeTHO-KOCMHYECKOH TexHuku [11].

Pa3paboTaHbl OCHOBBI HOBO 00JIACTH KOHTPOJUTMHIA — KOHTPOJUTMHT HAy4HOH JesitenibHOCTH [4]. B Hee
BKITIOYaeM Kak 3a/1a4¥ BEIOOpa METOJI0B OIEHKH 3()(DEKTUBHOCTH JCSITEILHOCTH B (PyHIaMEHTAILHON HayKe,
TaK ¥ 3aJla4y KOHTPOJUIMHTA B MIPUKJIAAHON Hayke (Hanpumep, HUU B kocMuueckoit oTpacin).
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OpraHu3anoHHO-9KOHOMHYECKOE O0ecIieYeHUe PEIIeHHs 3a]ad YIPaBICHUS B adPOKOCMHUYECKON OT-

paciy AOJKHO 0a3upoBaThCS Ha COOTBETCTBYIOIIEH MaTeMaTH4YECKOW OCHOBE, B Ka4eCTBE KOTOPOH mpejyia-
raeM CUCTEMHYIO HEUETKYIO HHTePBaJIbHYI0 MaTeMaTHKy [9].

10.

11.

12.

13.
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KBAHTOBO-I/IVI'POBOVI noaxona K YCKOPEHUIO
PELWEHN B ABAPUMNHbLIX CUTYALUUAX

PaijikoB A.H.
(Ancmumym npobnem ynpasnenuss PAH, Mockea)
alexander.n.raikov@gmail.ru

Paccmampusaemces sonpoc yckoperust npunsmust 2pynnoeuix peuteHull 8 a8apuliHbIX CIyYasx ¢ NPUMEHEeHU-
eM 9NeMEeHMO8 K8AHMOBOU CeMAHMUKU U meopuu uep. Yuumovieaemcs nompebHocms NOOKIIOYEHUs ceme-
8bLX 9KCnepmos. Mooepruszuposarol npocpammusle cpedcmesa. Onpedenervl nPUopuUmentvl pa3eumusi UCcie-
008aHUIL U PA3PAOOMOK.

KiroueBbie ciioBa: aBapuiiHasi CUTyaIusi, TPYyIOBOE MPHHATHE PENICHUH, KBAHTOBAs CEMaHTHKA, CETeBasI
IKCTIEPTH3a, TCOPHS UTP.

BeedeHue

Pa3paboTka cpencTB MOAEPKKH pPELIeHUH B aBapuitHON CHUTYyalluu HaTaJKUBAETCs Ha CIIOKHOCTH, Ipe-
OJI0JICHHE KOTOPBIX HE YKJaAbIBaeTcs B Kiaccuueckoe pycio. HeoOXoquMo ydecTh acleKThl MHOKECTBEH-
HOCTH YYaCTHHKOB, dKCIIEpTOB [7], UrpoBoro xapakrepa pemenuii [1], cxomumoctu [2] U LeNOCTHOCTh MO-
nemupoBanus [8]. TIpoOieMHbIe cUTyallMd MOTYT MPHHATH HEKay3ajbHbIA XapakTep. B memoM oTMedeHb
CJICAYIOIIYE HANIPABJICHUS UCCIIEIOBAHHMN:

— CO3JaHME OTPACJIEBOTO CUTYallMOHHOTO LIEHTPA,;

— DJKCIEPTHO-aHAJMTUYECKas MTOAACPKKA PELICHUH;

— pa3paboTKa pPeriaMeHTOB NOBEACHHUS YIaCTHUKOB,;

— KOHTEKCTHO-JIMHI'BHCTHYECKasi 00paboTKa JaHHBIX;

— YCKOpEHHE NPUHSTHS COrJIaCOBaHHBIX PEILCHUH;

— HeKJIaccHueckue o0macTu 3Hanuii [5,6,8].

B mocneanem ciydae uaer anesunsiuys, HaIpUMeEp, K KBAHTOBOM CEMaHTHKE, OT KOTOPOH OXHuIaeTcs
MOMOIIb B CHHEPTHU TPYNIOBBIX HJEH, ydeTe HeKay3aJllbHOCTH COOBITHH, yIy4IlICHHH MPOTHO3UPOBAHUS U
CHIDKEHUH PUCKOB pelieHni. B HacTosmei paboTe 3aTpOHYT BOIIPOC TE€OPUH KBAHTOBBIX UTP.

1. KeaHmoeas 3aujuma om npedeszssmocmu

[Ipeanonoxum, uto pykoBoauTesb C MPUTIACHI ABYX dKCIEpTOB A U B aiia renepariuu HOBOM uieu B
TIpoliecce MPUHATHS OINpeieeHHoro petenus. [Ipruem A nmen npeaB3sAThIA HHTEPEC U WHCANIEPCKYIO HH-
¢dopmanuto o xenanuu C. CHavana 006a SKCHepTa CreHepUPOBAIN TPU Uaer (WM UM MX MOKa3ajH), HO JKC-
nept A He xorel, 4ToObl B 3Hal, kakas ujes «paBuibHas». Ternepb ux 3afada ObLia Ha3BaTh COBMECTHO
«IPaBUIIBHYIO» HJIEI0, U IO pe3ynbTary C Oyaer CyauTh 00 HX KOMIETEHIIHH.

[MpuBneuenne crnocoba pemeHus: keanmosou npodaiemvr Monmu-Xonna [6], BO3MOXKHO, MOMOTIIO ObI
skcriepty B. Kiaccuueckmit momxos K pemieHuro 3Tod mpoOJieMbl Takoi BO3MOXKHOCTH 3KcrepTy B He
npenocTasisier. B knaccuueckom cinydae B BeiOMpaeT Hayraj olHy M3 Tpex Hiei. DkcnepT A 3aTeM Hazbl-
BaeT OTVIMYHYIO OT Ha3BaHHOW dKkcnepToM B mpiero, mokaspiBas, 4To OH HE YBEPEH B MPABUILHOCTH BbIOpaH-
Hoii B mzen. Dkcnept B Teneps MoxeT MO0 MOATBEPAUTH CBOW HadalbHBIN BHIOOpP, TMOO W3MEHHUTH CBOE
MHEHHUE U Ha3BaTh APYTYIO UIEIO.

OntumansHOHR cTpaTerueid, eciim 061 B 3Ha1 00 ocBemoMIIeHHOCTH A, siBisieTcsi cMeHa B cBoero BeIOO-
pa, 9To yaBamBaeT ero manckl ¢ 1/3 1o 2/3. Ho Moxer ObITh U Tak, 4To KcriepT B He 3HaeT 00 ocBenomireH-
HocTH A. Torma eMy MOXET TOMOYb KBAaHTOBAs BEpCHs pemieHus mpodiembl MoHTH-XO0JUTa, YTO MOXKET BBI-
TIIAETh caenyomuM oopasoM. CyIecTByeT ofHa «mpaBwibHass» uaes, n3sectHasd C u A. Iloctynuio tpu
uzaeu 10>, 11>, 12>. CHauana A 3amyThIBaeT CUTYALMIO U BBIOMpAET MICI0 CIIydalHbIM 00pa3oM (Cymnepro3u-
LUs1), CKPBIBAsi TEM CaMBIM IIPaBHJIBHYIO» HJIEI0, IOCKOJIBKY B IPOTUBHOM ciydae, B moiimer, 4To TOT Mo-
IIEHHUK ¥ BOCTIOJB3YETCS KIIACCMYECKUM BapuaHTOM. 3ateM B BriOmpaer cBoro unero u3 tpex. Caenats ur-
py Oonee «dectHOI» (Ooppda C KOppymmued) MOXKHO MyTEM BBEACHHUS JIOTOIHHUTEIBHON HWH(pOpMAIUH,
CLICTUICHHON (SHTEIDKMEHT) C «IIPaBUIBHOW» Maeed. DTa cuemsieHHas nHGOpMalus BEIBOJUTCS U3 0003Ha-
yerHoit C 1enu, 4yTo momoraeT B aenaTh KBaHTOBOE M3MEPEHHE W BBIMTPHIBATh, HECMOTPS Ha WHTEHIINU
3Kcnepra A.
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CocTosiHuEe KBAaHTOBOM CHUCTEMBI, KOTOpasi MHTEPIPETUPYET pPelIaeMyro MpodiieMy, MOXKHO BBIPa3UTh B
Buze Iy = |0,b,@, rae a ectb BoIOOp 0OnmHOI U3 Tpex uaei A, b — 3to BeIOOp B, 0 — 310 npuHsTas uaes. B
YHOMSIHYTOH paboTe ITOKa3aHO, YTO €CIH B3ATh HAYAJIbHOEC COCTOSHUE KBAHTOBOW CHUCTEMBI C MaKCHMAallb-
HBIM CIEIUICHUEM MEXy BeiOopamu A u B, To B OyzeT uMeTh 0CTyn K KBAHTOBOM CTpaTeruu, a A HET.

bes crierutenust KkBaHTOBas WTpa MOATBEPXKIAET OKUAAHUSA, MTpeIIaraeMble TOJIBKO KIIACCHIECKON CTpa-
terueit. [Ipm MakCHMaTbHOM CIEIUICHUHN B Takke BRIMTPHIBACT IMEPEKIIOUCHUEM HIICH TTOCIIEe BBIOOpa A, Kak
U B KJIACCUYECKOM CIIydae.

3aknroyeHue

C yueroM crienu(pUKN aBapuiHBIX CUTYAIMH IPOBEAECHA MOAEPHU3ALNS COOTBETCTBYOIINX KOMIIOHEHT
MpOrpaMMHOT0 o0ecrieueHus1 00IaYHOr0 CepBUCA CETEBOM AKCIEPTH3bI [4] ¢ MpUMEHEHHEM T'eHETHYECKOTO
anroputym [3]. [TokazaHa 1enecoo0pa3HOCTh CICAYIONIHMX IArOB B Pa3BUTHU TEMBI:

— CpEeACTB CUTYallMOHHON OCBEJOMJICHHOCTH C O00ECICUCHHEM MHTETPaluil KOHBEPTEHTHOIO MOIX0a
U BU3YyaJIN3alUH;

— IpPUMEHEHHE KBAaHTOBO-CEMAaHTHUECKHUX aHAIOTMH, MHTEPIpPETalys MOHATUS CMEUIaHHOTO KBAaHTO-
BOT'O COCTOSIHUS C IIPUBJICUYEHUEM ITPEJICTaBIECHUN MHO)KECTBEHHOCTH MHPOB;

— pellleHue 33/aYdl JaJdbHEUIIEero yIydlleHnsl CEMaHTUUYEeCKONH MHTEpHpeTallid KOTHUTUBHBIX CXEM U
MIpE/ICTaBICHUS KAJIBHBIX 3KCIIEPTHBIX OIICHOK;

— CO3JaHHE COOTBETCTBYIOLIETO HKCIEPTHO-aHATUTUIECKOTO TPEHAKEPa KaK TEXHOJOTHYECKOI0 KOM-
iekca GOopMUPOBaHHS KOMIIETCHLIMI B OJAEPKKE TPYMIOBBIX PELICHUH B aBaPUHHBIX CUTyaLUsX.
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F’MMNEPOBOJIOYKA TEXHOJIOT'MKX NO CO3AAHUIO I-!OBALI,I/IVI
And Nnony4vyeHmA NPOPLIBHbIX PELUEHUA
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(UI1YV PAH, Mocksa)
sidelnikovy@mail.ru

B cmamuve enepsvie npednosicena 2unepoboiouka mexHouo2uy no CO30aHUI HO8AYULU HA OCHOBE Kpeamueg-
HBIX IKCHEPMHBIX MEmOo008, KOMopas No360aem NosbiCUMb WAHCHL ucciedosamenell Ha NoaydeHue npo-
DbIBHBIX PeUleHUl.

KaroueBble clioBa: TEXHOJIOTHUS 110 CO3aHHUIO HOBa[II/II‘/'I, Kp€aTUBHBIC SKCIICPTHLIC METOABI.

B uctopuu uenoBeuecTBa ObUIN HalAEHBI HEMAJIO Pa3IMYHBIX CIIOCOOOB M METOAOB PEIICHU 3a1a4 IpU
cozanuy HoBaumid. Hanpumep, MeTox mpo0 u ommOOK WM Ha OCHOBE TEXHOJIOTHMH IPOJYMaHHOI'O JKCIIe-
pUMEHTa AJIsl PelIeHUs] Hay4YHbIX 3a1a4. JIpeBHerpeueckne (Guinocodsl MOMBITKA CO3JaBaTh U MCIOIb30BATh
TBOpYECKHE MeTObl. B cpelHeBEKOBbe B pa3HBIX YACTSAX MHpa PeaM30BHIBAIIUCH Takue NMOMbBITKU. Cpenn
aBTOPOB HYXKHO YIOMSHYTH apabckoro yuenoro A0y bakp Myxammena nbn 3akapus Ap-Pasu "Kutab ap-
paxa" ¢ ero MeToAMKONW TBOPYECKOr0 IKCIIEPUMEHTHPOBaHusA. A Takke PaiiMmyHno Hynnym6 C €ro IOMNbITKON
CO3/1aTh YHUBEPCAIBHBIN METOM, KOTOPBIM rOAUIICS ObI JJIs pelIeHus JIO0bIX 3a1a4. B najbHEHIeM 1mo 3To-
My ke myTu nomen Pene Jexapt B cBoeit pabdote [3], a I'. B. JleliOHu1 yxe deTko (HopMyTupoBai camy
uaer o coseprieHHOM Mmetoze [14]. XKak Amamap B cBoeil pabote «lcciieoBanre ICUXOJIOTHN TIpoIiecca
n300peTeHns» MHUcan Ha OJMU3KYI0 TeMy. 3a MOCIeHee CTOJIETHE MOSBHIOCH HECKOIBKO CEPhE3HBIX KHHT,
aBTOPBI KOTOPHIX aHATU3UPYIOT MPOIIECC TBOPUYECTRA, HO yke B MatemaTuke. Cpenu Hux A. Iyankape [6,7],
K. Agamap [13], . [oita [5]. MoxHO i CO37aTh TEXHOJIOTHIO CO3JaHHS HOBBIX 3HAHUHN C MIOMOIIBIO YKC-
MepPTOB, KOTOpast CMOXKET pelaTh Bee 3asBieHHbIe 3aqaun? Bpsaa mu. Ho, MOkKHO 11 co37aTh HEKYIO pa3Mbl-
TYI0 TEXHOJIOTHIO, KaK THIEpOOOJIOUKY, KOTOpasi B Ipoliecce, Kak MOCTAHOBKY 3aJlaud, TaKk U MOJICTPOHKH
caMoil TEeXHOJIOTUH IOJDKHA OyAeT KOHKPETH3HPO-BaThCs CIELHATMCTAMM IO HYXHBIM B, THII U KJIacc
3aJauu, ¥ crocoOCTBOBATh UX perreHuto? He nckiroueHo. BaxkHo momdepK-HyTh, YTO HE KaKOW U3 KpeaTHB-
HBIX METOJIOB WJIM aHAJOTHYHAs TEXHOJIOTHS HE CMOTYT CO3JaTh HOBAIMIO CO CTO MPOLIEHTHOW YBEpEHHO-
cTbt0. Ho Bce OHHM, KOHEUHO B Pa3IUYHON CTEIIEHU, CMOTIIH Obl OBBICUTH 3(P()EKTUBHOCTh MBICIUTENBHBIX
MIPOLIECCOB UCCIe0-BaTelel, IPH Co3JaHuK UMK HoBauui. Co31aB mpeanaraeMyro rurnepooosIouKy TeXHO-
JIOTHH, MBI CMO’KEM OPTaHW30BaTh MPOLECC CO3JaHUs «IOACKA30K» WM HOBBIX HJIEH, KOTOphIE Mpeodpa3o-
BBIBAJINCH OBl B «HOACKA3Ky» Ul PELICHUS] HAyYHOU 3a7a4H 110 CO3/1aHUI0 HOBALIMI U TEM CaMbIM ITOBBICUTD
3¢ GEKTUBHOCTH MBICIUTENBHBIX IPOLIECCOB MCCIIEOBATENEH, HA OCHOBE OOraTCTBa BCErO MX WHAWBHIYalb-
HOTO OIIbITA, 3HAHHMH, JINYHBIX CKIIOHHOCTEH U B3TJISIJIOB.

Llenpio HamucaHus JaHHOTO MaTepuana sIBISETCS pa3padoTKa rUMepoOO0SIOUKH TEXHOJIOTHH IO CO3/1a-
HHUIO HOBAllUH HAa OCHOBE KPEATHBHBIX AKCIIEPTHBIX METOIOB, KOTOPAs IO3BOJMT IOBBICUTH IIAHCHI HCCIIE-
JI0BaTeliei Ha MOJTyYeHNe IPOPBIBHBIX PEIICHUH.

Bunsbi o0ecneyenmii 1151 peaau3anuy TEXHOJIOTHM.

[Ipexne yeM onuchHIBaTh TEXHOJOTHIO CO3[aHuUsI HOBALMM, PEIIaoIel 3aaul CO3AaHusl HOBALMH € MO-
MOIIBIO 3KCIIEPTOB, PACCMOTPUM BHJIbI 00ECIIEUEHNH, KOTOPble HEOOXOAUMBI CYOBEKTaM, yJacTBYIOIIUM B
ee peanuzanuu. Cpenu HUX:

» (uHaHCOBOE 0O0ECIeUeHHUE Mpolecca pa3paboTKH HOBAI[HH;

» BpeMeHHoe o0eclieueHune nmpouecca pa3paboTKy HOBAIHH;

» KajapoBoe obOecrieyeHure nporecca pa3padoTKH HOBAIINY;

» METOJI0JIOTHYecKoe obecrieueHrne SKCIEPTU3bI KaK YacTH Tpollecca pa3pabOTKH HOBAIlUK Ha OCHOBE
OOIIVX MPUHIUIIOB. BOJIBIIMHCTBO U3 HUX OMHUCAHEI B paboTte [9];

» OpraHu3allMOHHOE O0ecTeueHNe SKCIIePTU3bI KaK YacTH Tpolecca pa3padOTKH HOBAIIWH.

CucTeMH0-00pa3yole_3JIeMEHThI YKCIIEPTHOW TEXHOJIOTHH CO3/IaHWsI HOBBIX 3HAHWI Ha OCHOBE Kpea-
TUBHBIX 9KCHEPTHBIX METOJIOB.

6 OcHoBHas uues paborsl P. Jlymmms «Apc marHa» («Benukoe HckyccTBo») cocTosia B TOM, YTO CTPYKTYpa JIFOOOT0 3HAHMS ONpPEACISIeTCsl HeO OJBIINM YHCIIOM H3HAYaIbHBIX TOHS-

. OH roJiaraj, 4ro KOM6"H"py${ OTH IIOHATHA, MOKHO BBIBECTH BCE 3HAHUA O MHUPE.
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JI1sl KOHKpETHU3aIMK | TIOJICTPOUKH JTFOOOH IKCTICPTHOM TEXHOJIOTHH, HEOOXOINMO PACCMOTPETH TaKyIO

TEXHOJIOTHIO KaK CHCTEMY, OIHCATh €€ CHCTEMHO-00pa3yoNIie IEMEHTHl U MOATAHBIH MEXaHU3M HX IIpe-
o0pa3oBaHMsl B CHCTEMHO-COCTaBIstome. DPPEKTUBHBIA TOAOOP IIIEMEHTOB M3 HM)KEYKa3aH-HBIX MHO-
’KECTB BOKCH IPH CO3JaHUU KPCATUBHOW TEXHOJIOTUH PEIICHUS TBOPYECKUX 3aJay C MOMOIIBIO 3KCIEPTOB.
PaccMoTpuM CIMCOK COBOKYITHOCTEH TaKMX CHCTEMHO-00pPa3yIONINX JIEMEHTOB:

1.

w N

4.
5.
6.

[Ipocreiimme kpeaTHBHBIE TPOIIETYPHl M METOABI OPTaHU3ANNHN JeSTENFHOCTH SKCIEPTHBIX TPYIIM, 1T03-
BOJISIFOIINE TIOYYUTh HOBBIE 3HAHHSI OT IKCIIEPTOB.

[Ipocreiirie BUIBI SKCIIEPTHBIX OIICHOK, BKITIOYAs YHICIIOBBIE U BepOabHbIe. Bee oHM ommcansl B padote [10].
AJITOPUTMUYECKUE OTIEpalliil U TPOLEAYPHI, TO3BOJISIOIINE ONOCPEIOBAHHO IMONTYy4YaTh BHIOPAHHBIH BHUIT
AKCIEepPTHOH omeHky. Hamprmep, paccmotpens B padote [10].

Crioco6s1 (hopMmupoBaHus SKCIIEPTHBIX rpy. Hampumep, paccMoTtpens! B paborax [8, 11].

Kputepun otOopa cnenpanucta B SKCriepTHYIO rpynimy. Hampumep, paccMoTpenst B pabotax [1, 2, 4, 12].
Croco05I ompoca 3KCIEPTOB.

Kpartkoe onucanue runmepo6o/104Ku TeXHOJIOTHM CO31aHUsI HOBauwmii. [lepeuncinM Ha3zBaHHA dTa-

I1I0B FI/IHepO6OHO‘{KI/I TCXHOJIOTUHU:

Ne 1. IIpeaBapurtenbHas MOCTAHOBKA 3a7]a4H HAa CO3JaHIE HOBAITHH.

Ne 2. ®opmupoBaHue MITAOHON KOMaH/IbI.

Ne 3. YToyHeHHe TOCTaHOBKH 33J]au Ha CO3JJaHME HOBALIMU HA OCHOBE KPEaTHUBHBIX METOJIOB.

Ne 4. ®opmupoBaHuE COCTaBa IPYIIIbI SKCIEPTOB.

Ne 5. UadopmanmonHOe o0ecTiedeHIe YIaCTHUKOB pa3pabOTKH HOBAITHIA

No 6. OxoHuaTenpHas IOCTAHOBKA 3aJ1a4M Ha CO3JJaHHe HOBAIlUU

Ne 7. Onpoc 3KcrepToB.

Ne 8. Ananmus u 00paboTKa IKCTIepTHOW WHPOPMAIIHH, €€ IPETOCTaBICHHUE.

Ne 9. Bepudukarus co31aHUs HOBIISCTBA HA OCHOBE MOAMMUKAIINKA METO1a POKATBHBIX 00BEKTOB.

No 10. Pa3paboTka ynpaBisiomuX BO3AEHCTBHS I KOPPEKTUPOBKY TEXHOJIOTUU CO3/IaHUS HOBIIECTBA.
CrpyKTypa onvcaHus MPOU3BOJIBHOIO 3Tana rUIepoO0IOUYKH TEXHOJIOTHH COCTOUT U3 ISITH OJIOKOB MH-

(dopmaunu: cyOBEKTHI; LieNb; KPAaTKOE ONKCAaHME 3Tala; 3aauy dTana; IpUMeYaHusl.

=

w

©EN®

11.

12.
13.
14.
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CYWECTBEHHbBIE XAPAKTEPUCTUKHN
MOANDPUKALIMKA MO3IroBOU ATAKH

CuneabnukoB FO.B., llleBbipenkoB M.IO.
(Ancmumym npobnem ynpasnenus PAH, Mockea)
sidelnikovy@mail.ru, sheverenkov@mail.ru

B oannoii pabome @visenenvr napamempul u Xapaxmepucmuxy MoOUpuUKayuii Mo32080u amaxy, UsMeHeHus
3HAYEHUT KOMOPBIX NO360IAEM CYUeCMBEHHO GUAMY HA IPHEKMUSHOCb peanru3ayuu amaxu.

KiroueBble cioBa: MO3roBas aTaka, MOJIE]Ib MO3TrOBOM aTakH.

Llens ganHON paOOThl — BBISIBUTH IMapaMeTPhI U XapaKTEPUCTUKHA MOIU(DHUKAITIIT MO3TOBOM aTaku, W3-

MEHEHUS 3HAYCHUH KOTOPBIX MO3BOJISAET CYILIECTBEHHO BIUATH HA 3()(HEKTUBHOCTh pEaIn3alliy ITOM aTaku.
PaccmoTpeB nopaaka TpuAnaTH MOTUPHUKAINNA MO3TOBOM aTakH, MBI BEISIBIIIN CIIEIYIOIIE TapaMeTphl

W XapaKTEePUCTHKH, U3MECHEHUS 3HAUCHUH KOTOPBIX BIHMACT Ha 3()(HEKTUBHOCTD peanu3aluyl TOW, WX NHOH

WX MOITU(DHUKAITIH:

1. Pacmmpenue uucna pojeBbIX GYHKIUH U1 y9acTHUKOB Npoueaypshl. [lokazano B cratee [4].

2. IIpomomkutenbHOCTh 00yUYeHHS (CaMO00yUeHHS ) MOICPATOPOB IPOIICIypaM I'eHepalliy 1 aHaIH3a.

3. KonuuecTBo y4acTHHKOB B IpyIIie T€HEPATOPOB.

4. KonuvecTBo TeHepanuii B Mporeaype Mo3ropoi araku. OOOCHOBAaHUE ATOTO PAacCMOTPEHO, HAMPUMED,

B kHHTE [2].

MexaHn3M, KOTOPBIA UCTIONB3YIOTCS ISl XaoTu3anuu uaei. Hampumep, onnH U3 HUX 0azMpyroTcs Ha

aHanornu u onucad B Matepruaiax @ Kynne [5] u I'. 5. byma [1], a apyroii, kiaccuueckuit, B KHUTE A.

Ocb6opna [6].

Mexanu3m, KOTOPbI UCIIOJIB3YIOTCS IJI aHAJIN3a UIEH.

TpeboBaHus K yYaCTHUKAM U3 TPYIIIBI TEHEPATOPOB.

TpeboBanus K y4acTHUKAM U3 TPYIIIEI aHATUTHKOB.

Bpewmsi, oTBEIEHHOE Ha FEHEpaLUIO Hz[el‘/i7.

10. Bwup omeHKH, B KOTOPOM IreHepaTop AaeT cBoro nHopmarwro. OOCyKIeHHe 3TOTO mapamMmeTpa paccMoT-
peHo B MoHOTpadu [3].

11. KonuyecTBO 3KCHEPTOB B IPYIINE aHATUTHKOB.

12. Bupx oueHku, B KOTOPOM 3KCIEPT JaeT cBoo nHpopmaruio. OO0CyXIeHHEe 3TOro napaMmeTpa paccMoTpe-
HO B [3].

13. BpeMmst, OTBE/ICHHOE Ha paboTy IPYIIIIbI AHATHTHKOB'.

14. TIpomomxurenbHOCTh 00yUeHUs (CaMOOOy4eHHs1) MPoLEeAype TeHepali yYaCTHUKOB U3 TPYIIIBI TeHe-
patopos9.

15. IIpomomxuTenbHOCTh 00y4eHHUs (caMOOOYUYeHHsI) TPOIEaype aHaIN3a YYACTHUKOB M3 TPYIIIBI aHAIIH-
THKOB.

16. CroumocTb 00y4YeHHUsI TEHEPATOPOB METOY.

17. CroumocTb 00y4yeHHsI aHATUTUKOB METOAY.

18. CroumocTb nmpoBelieHHs dTarna reHepannuy el Moau(ruKalun MO3roBOH aTakH.

19. CroumocTb mpoBeneHHs dTara aHannu3a ueil MoTupUKaIi MO3TOBOH aTaKH.

20. OOmIas cToMMOCTh MTPOBEJCHHS MOAU(DUKAIINY MO3TOBOW aTaKH.

21. OOGuee BpeMsi, HEOOXOAMMOE VISl pealin3allii MOAU(HUKAIIME MO3TOBOM aTakKy.
3akno4eHue
CTpyKTYpUpOBaHHOE OIMCAHHE CYLIECTBEHHBIX IApaMETPOB M XapaKTePUCTUK MOAMDUKALMHA MO3ro-

BOM aTaky MO3BOJHUT HaM pa3paboTaTh BepOaIbHYIO0 MOJENb MO3TOBOM aTaky. Takasi MoJelb MO3TOBOM aTa-

o

©oNo

7 Bpems pabomul epynnel 2enepamopog bonbuie epeMenu Ha 2eHepayuio uoell 3a cuem, Hanpumep. epemerit GopMUPOBAHUs 2PYRNbL, PASMUHKU U NEPEPLIEA MedCOY NOCIe006amenb-
HbIMU NOOIMANAMU 2eHePaYUL.
8 Bpems, omeedennoe na pabony epynnbl ananumukos, COCMoum u3 Heckoabkux nepuooos [4].

9 Bo MHO2UX MOOUDUKAYUAX MO320601L AMAKYU He MPedyemcs npedeapumenbHoe 00yYeHue yHacmiukos pynnel zenepamopos [3].
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KM, TTO3BOJIUT MOAOUPATh TaKyro ee MoauduKaiuioo, koTopas Oymer Oonee 3pHeKTUBHO (PYHKIIMOHUPOBATH
3a cUéT ajanTalyy mapaMeTpoB MO3TOBOH aTaku K YCIIOBHSM M OTPaHUYCHHSIM TIOCTABIICHHON 3aJauH.

Jlumepamypa

=

BYII I'.AA. Memoowvt mexnuueckozo meopuecmaa. - Pura, Jluecma, 1972,

2. TIAHOUIIOBA A.Il. Mo3zeoebie wimypmvl 6 KOLIEKMUBHOM NPUHAMUU peuteHull: yyebHoe nocobuel
A.IL. ITandumoBa. — 2-¢ m3a1. — M.: @®murTa: MIICH, 2007. — 320 c.

3. CHUJEJIbHUKOB K0.B. Cucmemmusiii ananuz mexnono2uu 3KCREPMHO20 NPOSHO3UpOosanus. — M.:
Hz=so MAU-TIPUHT «MAWN», 2007. — 348 c.

4. CHUIEJIbBHUKOB Y0.B. Yemsipexomannaa mozeosas amaxa. XypHan «lIpobnemsr YnpaBnenus», No
1,2014 r., Ctp. 36-44.

5. KUNTZE, FRIEDRICH -Von den neuen Denkmitteln der Philosophie. In sechs Briefen an den
Einzelnen und an die Philosophischen Arbeitsgemeinschaften. Heidelberg, Winter 1928. Gr.-8vo. 8, 262
Seiten Festeinband, Halbleineneinband.

6. OSBORN A. F. Applied Imagination. Principles and Procedures of Creative Problem-Solving.
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COJIEP)KAHUE
OAKTOPHAA MOEJIb BE3OIMNACHOCTHU

Ilymos B.B.
(Omoenenue noepanonocuu Meacoynapoonot
axkademuu ungopmamuszayuu, Mockea)
vshum59@yandex.ru

s oyenku 6ezonachocmu 8600UMCs MYIbMUNIUKAMUBHAS PYHKYUSL, OMPAACAIOUAS CYBEPEHHOCb 20C)-
oapemea u 00HOPOOHOCMb HAceleHus: 8 HeM. Pacuem cysepenHocmu bINOIHAEMCS ¢ UCIONb308AHUEM CTie-
NEeHHOU (PYHKYUU, YUUmMbIaoujell pasmep meppumopuu 20Cy0apcmed, YUCIeHHOCHb HACELeHUs. U MEeXHOJL0-
eunecxuil pakmop. Koaghgpuyuenm oonopoonocmu evtuucisiemcesi ¢ ucnonvzosanuem pacnpeoeienus lape-
mo.

KirroueBrie cimoBa: KpuTepuii 0€30MacHOCTH, MaTeMaThdeckas Mojaelb, O0e3omacHoCTs EBpomeiickoro u
TamoxeHHOro COr30B.

BeedeHue

ITo C. HedenoBy Tpu KIIFOYEBBIX (haKTOpa BIMSAIOT Ha YEIOBEYECKYIO MCTOpHIO: Teorpadus, nemorpa-
¢us u Texnonorus [4]. I'eorpaduueckuii hakTop oTHOCHTENBHO MOCTOsTHEH. OH 3a/1aeT CIieHy, Ha KOTOPOr
Pa3BEPTHIBAIOTCSI HCTOPUUECKHE COOBITHS, M OPMUPYET KYJIbTYPHO-XO3SIMCTBEHHBIE THUITBI (3THOCHI — IPYTI-
TTBI JTFO/ICH, 00JIaMat0MX OOIIEeH MOIEIBIO TOBEICHHMS, TIO3BOJISIONICH UM BBIICIUTD ceOs OT apyrux [2]).

be3onacHOCTh («OTCYTCTBHE OMACHOCTH; COXPAaHHOCTh, HaAXKHOCThY [3]) ecTh mpouecc U pe3ynbTat
pa3BUTHS OOIIECTBA, TOCYIAPCTBA, UX B3aUMOJCHCTBUS C IPYTHMH STHOCAMH M KYJIBTYpaMu; €CTh IpUCYIIee
JIFOJIIM 9YBCTBO YHOPSIOYEHHOCTH U MPABUIILHOCTU MX KU3HU [1].

1. Kpumeputi 6ezonacHocmu

[Tonoxum, 4To oleHKa 6€30IMaCHOCTH I-r0 TOCYIapCTBa OCYIIECTBISICTCS. HA OCHOBE CIICAYIOIICH MYJTb-
TUTUTUKATUBHOM (DYHKIINU:

@ u; =wQ;,
rae: Wi — GpyHKIMsS CYBEPEHHOCTH i-r0 ToCcyaapcTBa; §i — QYHKIUA KOMILIUMEHTAPHOCTH 3THOCOB B i-M roCy-
NapcTBe.

Bocmonp3oBaBmrch MeTa(bopoﬁ «AYXOBHOT'O NPOU3BOACTBA», Mbl MOXEM OIIPECACIUTD 0a30BbIi CyBe-

PEHUTET Wy I-T0 TOCYIapCTBa C UCIIOIb30BAaHUEM CTEIICHHO# MPOU3BOICTBEHHOM (QYHKIINH:

9} 1o
@  w,=| 2| |2 0szws<y,
Smax
rJe: Zj — YMCIIEHHOCTh HACEIICHUS i-i CTPaHbI; Sj — €€ IUIONIA/b; Spax — IUIOMIAIb KpyIHeiiiiei crpansl (Poc-
CHUM); Zyax — HACEJICHHE CaMOW MHOTOUYMCIICHHOM cTpanbl (KuTas); @— mapaMerp BaXHOCTH JeMorpadude-
CKOTO (pakTopa.

JIitst ydeTa TeXHOJIOrnueckoro (aktopa Oy1eM HCIOIb30BaTh CTENIEHHYIO (DYHKIMIO:
3) W, :(Wbi)m A >0,
rae A — mapameTp, OTPaXKaroIIHii TEXHOIOTHIECKU (hakTop.
Anantupyem mapaMeTp A; s ucmoas3oBanus I'mobansHoro wHaekca [5]:
4) A =1+ y-1,/100,
rae: |; — MHIeKe HHHOBAIM i-i cTpansbl, %; y > 0 — mapameTp, XapakKTepU3yIOLHi MEX/TyHAPOIHYIO CUCTE-
MY OTHOIIIEHHH.

DOYHKIMS KOMITTHMEHTAPHOCTH IS i-i CTpaHBI (COr03a):
1

(5) qi= _p !Ziznpu ,Lli>0’

rae: Np — YUCIEHHOCTh HACENIEHHs CaMOM KPYIHOM, COr03000pasyomieil cTpaHsl (roCyAapcTBOOOPa3yIOIIEro
3THOCA, TPYIIIBI CTPaH — Si/Ipa CO03a); Zj — YMCIICHHOCTh HaceJIeHus cTpaH — wieHoB Coro3a (Ipyrux 3THOCOB
BHYTpPHU TOCYAapCTBA), L — HApaMeTp paclpeaeIeHusl.
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Jlnist BepuG KAy MOJICITH BBITIOJTHEHA OIIeHKa 0€30MacHOCTH cTpaH AHTaHTHI U TPOHCTBEHHOTO CO03a
1o coctosiauto Ha 1914 r. (Tabm. 1).

Tabnuya 1. bezonacnocmv cmpan Anmanmul u TpolicmeenHoz2o cow3a

T'ocynapcTBo Hacenenwne / c=05 o=1
Teppuropus =2 y=1 =2 =1
Poccust 176,4/22,1 0,133 0,050 0,080 0,018
@paniys 42,3/1,05 0,081 0,007 0,034 0,001
39,8/0,5 0,057 0,004 0,021 0
Anrms 132,3/3,4 0,372 0,158 0,330 0,124
46/0,3 0,140 0,022 0,108 0,013
I'epmanus 67/0,5 0,105 0,012 0,075 0,006
Asctpo-Benrpus 50,6/0,6 0,003 0 0 0

[TepBas cTpoka s @paHiuy 1 AHIVIME — C Y4€TOM KOJIOHHH.
0 < 0< 1 — creneHp BaKHOCTH (paKTOpa J0JIM TOPOJCKOTO HACEJICHHUS B OLIEHKE TEXHOJIOTHH B cpaBHeHuH ¢ BBII.
¥ = 1 — OunonsipHast MeXAyHapoaHas cUcTeMa. y = 2 — cucTeMa OajlaHca CHil.

CpaBHUBas XapaKTEPUCTHKH CTPaH, MEPEUUCIEHHBIX B Ta0u. 1, mo cocrosHUio Ha 1914 u 1940 romsl,
MO>KHO NIPEIIONI0KUTh, YTO PE3YIbTAaThl PACUETOB OE€30IIACHOCTH T'OCYAapCTB HE MPOTUBOPEYAT JAHHBIM I10
HX UCTOPUYECKOMY Pa3BUTHIO 3a 25 JIeT.

2. besonacHocmb Eeponelicko2o u TaMO)XeHHO20 COH0308

B ta6u1. 2 npuBeneHs! pe3ynbrathl pacueToB s EBponeiickoro (EC) u Tamoxxennoro (TC) coro30B.
@ynknus cyBepeHHOCTH CoOro3a BBIYMCISAETCS KaK CyMMa CyBEPEHHOCTEH TOCyIapcTB — €ro 4ICHOB.
Oynknus 6e3omacHoctr Cor03a BEIYUCIIETCS IO (hopMyIIe:

n

(6) Us = [np /izij | Z((Zi /Zmax)mui (si /smax)(l_w)//ii )

i=1

Tabnuya 2. Ioxkazamenu 6ezonacnocmu EC u TC

[Tokazarenn EC 6e3 YkpauHsl EC ¢ Vkpaunoit
Bezomacuocts B cummpHO# (I'epmanms) /cnaboii 0,091/0,229 0,088/0,222
(Fepmanns, @pannus, Utanus) sepcun

[oxazarenp EC-2 6e3 YkpauHsl EC-2 ¢ YkpanHnoii
Besonacuocts B cuiibHO# (CIIA) /cnaboii (CIIA, 0,302/0,394 0,298/0,388
Kananma, AHrims) Bepcun

[Tokazarenn TC 6e3 YkpauHsl TC ¢ YkpauHoit
BbesomacHocTh B cuibHOM (Poccwns) /cimaboii (Poc- 0,443/0,236 0,384/0,529
cus, benopyccus, Ykpanna) Bepcuu

EC-2 — pacmmpenssiii EBpocotos (EC + CILA u Kanana)

Pe3ynbTarel pacyeToB MMOKa3bIBAIOT, YTO MPOUCXOIAIINE BOKPYT YKpauHbl COOBITHS HAIPAaBJICHbI TIaB-
HBIM 00pa30M Ha CHIKEHHE 0e30I1aCHOCTH COI030B, CO3/aBaeMbIx Poccueit.

Jlumepamypa

1. ABEPKPOMBHU H., XWUJIJI C., TEPHEP B. Coyuonoeuueckuii Crnosapw. 2-e m3n., nepepad. u gom. / Ilep. ¢ aHrm.
W.T" fcaBeesa, nox pen. C.A.EpodeeBa. — M.: DxoHomuka, 2004. — 620 c.

2. TYMWIIEB JL.H. Omnoeenes u 6uocgepa 3emnu / lox pen. B.C. XKekynuna. — 2-¢ m3a. uctp. u gom. — JI.: U3a-Bo
JIT'Y, 1989. - 496 c.

3. JAAIJIb B.U. Toaxoswtii crosaps dcusoeo senuxopycckozo sasvika: B 4 1. — Cnb., 1863-1866.

4. HE®EJOB C. A. @akmopuuiii anaiusz ucmopuieckozo npoyecca. Mcmopua Bocmoka. — M.: «Tepputopus oyny-
meroy, 2008. — 752 c.

5. Global Innovation Index 2014 Edition. [Onexrponnas nyomukanus]. URL: http://www.globalinnovationindex.org/
(mara obpamenwust: 06.08.2014 r.).
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COJIEP)KAHUE
OLIEHKA NEPCOHAINbHbIX KOMMETEHLUWA PYKOBOOUTENSA NMPOEKTA

BbaasicoB A.B., Ily:kanosa E.O.
(Vuusepcumem Ynpaenenus Ipoexmamu, Mocksa)
abalyasov@pmsoft.ru, epujanova@pmsoft.ru

Ycnexom npoexma mosrcno cuumame docmudicenue NOCMABNIEHHbIX Yellell 8 cucmeme NPUHAMbIX 02PAHUYEHUI.
Knaccuueckas mooens ynpaenenus onpedensem oepaHuieHuss NpoeKma 6 uoe Ceéa3u CpoKd, CMOUMOCHU, Kaye-
cmea u cooepacanuem npoexma. Jlocmudicenue 6ananca mexcoy CpoKamu, CouMoOCmviO U Kauecmeom 6bino.J-
HAEGMbIX pabOm AGIAEMCA KII0Ye8oU 3a0ayell KOMaHObL YIPAGIeHUsl RPOEKMOM, 80 21a8e KOMOPOU CIMOUm pyKo-
gooumeinv. B cmamve 0aemcs oyenka Kiouegbix NEPCOHANbHbIX KOMAEMeHYULL PYKOBOOUMeIs NpoeKmd.

KroueBrle ciioBa: PYKOBOOUTEJIb ITPOCKTA, HpO(l)I/IJ'H) KOMIICTCHI U, IEPCOHAJIBHBIC KOMIICTCHIIUH.

PykoBomurens mpoekra HECET OTBETCTBEHHOCTh 3a AOCTIDKEHHE LieJIel POeKTa B paMKaxX yCTaHOBJICHHBIX
OTpaHHYEHHH 10 CTOMMOCTH, TIPOIOJDKUTETIFHOCTH M KayeCTBY PE3yNbTaTOB MpoekTa. FIMEHHO OH ompenessieT
TOT COCTaB KOMaHZbl YIPABICHUS MPOEKTOM, KOTOPBIH 00ECIEUUT YCHEIIHYI0 peau3anuio npoekra. Kakumun
3HAHUSIMH, HAaBBIKAMH U JIMYHBIMM KayeCTBAaMHU JIOJDKEH oOsiaaTh caM pyKoBOauTeNb mpoekra? [t orBera Ha
BoIpoc Tpebyercs GopMUpOBaHUE MPOQUIIS [0 OLIEHKH KOMITETCHIIUHA PYKOBOIUTEIIS TIPOEKTA.

MexIyHapoHbIi CTaHAApT B OOJACTH OLICHKH KOMIIETCHTHOCTH [1] ompenenser KOMIETEHIMH OT-
JeNTbHON POJIM KaK COBOKYITHOCTh 3HAHWN B MPEAMETHON 00J1acTH, 00JIACTH YIpaBJIEHHUs IPOEKTaMHU, IIEpCco-
HAJIBHBIX KaYE€CTB, HABBIKOB M PE3YJIbTATUBHOCTH PEILICHHS TIOCTABJICHHBIX 3a/1a4.

B 310i1 cratbe Oosee BHUMATEIHHO OIEHUM OCHOBHBIE IEPCOHANIbHBIE KOMIIETCHIINH, KOTOPBIMH J0J-
’KEH ObITb HaJleJIeH PYKOBOJUTENb IPOCKTA.

B mepByro ouepenp, BBLAECIMM OCHOBHBIC I'PYIIBI MEPCOHANBHBIX KOMIIETCHLHMH: JIUACPCKUE, MCHE-
JDKEepCKHE, KOMMYHHUKAIIMOHHBIE U CUCTEMHBIE.

I'pynna nuaepckux KOMIETEHIMH BKIIIOYAET B c€0sl HO3UTHUBHOE MBIIIJICHUE, TOTOBHOCTh K M3MEHEHH-
SIM M TIPUHATHE OTBETCTBEHHOCTH 3a BBIIIOJHEHHE IMPOEKTa. TeM caMbIM PyKOBOAUTEIND MIPOCKTA JOJDKEH HE
TOJILKO BEPUTH B yCIIEX MPOEKTa, HO U MepeaBaTh MO3UTUBHBIA UMITYJILC BCEM WICHAM KOMaHIIbI YIpaBiic-
HUS TIPOCKTOM U BHEIIHUM YYacTHHKaM. PyKOBOJHUTENb TOJKEH OBITH TOTOB K BBISIBICHUIO U TIPUHSTHIO U3-
MEHEHUH, yMETh aHAJIU3UPOBAThH BIMSHUE PUCKOB Ha MPOEKT U OLCHUBATh ONTHUMAJbHBIA IUIAH pearupoBa-
HUS Ha HUX, BOBJICKAs B 9TH 33714l BCEX WICHOB MPOEKTHON KOMaHIBI.

I'pynma MeHemKepcKHX KOMIETEHIIMH BKIIOYAeT B ceOs OPUCHTAIMIO HAa PE3yNbTaT, MPOAaKTHBHOE
yhpaBJieHHE, IUIAHUPOBAHUE M KOHTPOJIb paboT B MpoekTe. AMOMIIMO3HOCTD U YBEPEHHOCTb B COOCTBEHHBIX
cuJ1aX, TOTOBHOCTb OpaThbcs 3a PelleHHE CIIOKHBIX, B TOM YHCIIe HOBBIX 3a1a4. HacToiunBOCTh M yHOpCTBO B
JOCTIDKEHHH 1IeJIM MTPOeKTa. YMEHUe JeiCTBOBaTh Ha omnepekeHue coobituil. [IpenoTBpamars npodiemsl, a
He OOpOTHCS C MX TIOCJIEACTBUAMH. Y MEHUE OPraHU30BaTh CUCTEMY IIAHUPOBAHUS M KOHTPOJIS TIO TIPOEKTY,
3HAHUS M HaBBIKU PaOOTHI C COBPEMEHHBIMH CUCTEMaMHM MOHUTOPHMHIA U KOHTPOJIA 33 MPOEKTOM, CIIOCO0-
HOCTB MPUMEHSTh METO/BI aHAJIN3a 1 MTPOTHO3a CUTYAaIlHH.

I'pynma KOMMYHUKAIIHOHHBIX KOMIIETCHIIUI BKIIIOYAaeT B ceOsi OPTaHU3alMI0 BHYTPEHHUX M BHEIIHUX
KoMMyHHKauui. CriocoOHOCTh YCTaHOBUTH padoune U 3P QeKTrBHBIE KOMMYHUKAMHM C BHEIIHUMH y4yacT-
HUKaMH MPOEKTa U YIPABIATh UX OXHUIAHUsIMUA. OpraHn3anysi CKBO3HBIX KOMMYHHMKALIMH B HHTEpECax Mpo-
eKTa MEX/y BCEMHU YJICHAMH KOMaH/Ibl YIIPABJICHUS TPOSKTOM.

I'pynna cucTeMHBIX KOMIIETEHLIMI 3aKIIF0YAETCs B LIETIOCTHOM BUIEHHEM MIPOEKTA, CIOCOOHOCTH BBIAE-
JICHNSI KPUTUUECKUX COCTABIISIOIIMX MPOEKTA U ONpeAeICHUH IPUOPUTETOB TI0 3a/1a4aM.

MeTo/rka OIIEHKH MEePCOHATBHBIX KOMIIETCHIIMH PYKOBOJIUTENS MPOEKTa JOJDKHA BKIFOYATh B ceOs
orpe/ieNieHre IKAJIbI JUIs1 OIIEHKH U 1IeJIEBOT0 MPo(uIiIs pyKOBOJUTENS MMPOEKTA, TO €CTh BBISBICHUE TEX Ka-
4YeCTB, KOTOPBIMHU JIOJDKEH 00J1a1aTh pyKOBOIUTENb mpoekTa. [locnenyromias oneHka KOMIETCHIUI MOXKET
OBITh BBIMOJIHEHA MeTOI0M 360 rpaaycos [2].

Jlumepamypa
1. Project Management Institute. Project Manager Competency Development Framework (second edition),

2002. P. 3-5.
2. Yopa Il. Memoo 360 epadycos. M.: TUIIIIO, 2006.
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MOAENTMPOBAHME KOONEPATUBHOW
NMPOEKTHOWU AEATEJNIbHOCTU

Bapkasaos C.A.
(Boponeaicckuii 2ocyoapcmeennuiii apxumexmypHo-cmpoumensHulii yHusepcument)
Hogsoceabues B.HU.
(Boponesicckuit uncmumym @CHH Poccuu)
Ckopoborarosa /I.LE.

(Boponeaicckuii 2ocyoapcmeennbiii apxumexmypHo-cmpoumensHulii yHueepcumen)

Ha ocnose meopuu ougpghepenyuanvrozo ucuucnenus paspabamolearomcs mamemamuyeckue Mooenu, onu-
covlgarowue OUHAMUKY USMEHEHUs IKOHOMUYeCcKol ggexmusnocmeti ucnoanumenel npoexkma. Onpeodens-
I0MCA YCA08US, NPU COONIOOEHUU KOMOPHIX NPOEKMHASL OeSMeNbHOCHb KOONepayuu ucnoaHumenei npuoo-
pemaem ycmouyugvle )opmbi.

KroueBrle ciioBa: MMPOCKTHAA ACATCIbHOCTh, SKOHOMUYCCKAA 3(1)(1)CKTI/IBHOCTI), yCTOfI‘IPIBOCTI:.

®dopmynupoeka 3adavyu

[Mox mpoeKTHOH AeqaTenbHOCThI0 OyJeM MOHMMAaTh MPOrpaMMy JACHCTBHH M MEp MO OCYIIECTBICHHUIO
OIPE/IENIEHHOr0 3aMBbIC/Ia, OCHOBHAS 11€JIb KOTOPOI'O HANpaBJeHA Ha IOBBIICHUE YKOHOMHUYECKOH 3¢ ek-
TUBHOCTH (YHKLHMOHUPOBAHUS CyOBEKTOB, CBS3aHHBIX C BBIIIOJHEHHWEM IAHHOTO MpOeKTa. Mexay 3THMH
CyObeKTaMH MOTYT CYILECTBOBAaTh pa3jIM4Hble OTHOLIECHHs. PaccMoTpuM coneicTByroMEe UM KOOIEPaTHB-
HBIE OTHOILICHHS.

[TonokuTensHOE BIUSHUE OJHOTO MCIIOJHUATENS Ha APYTOrO CBA3BIBAETCS C OCHOBHOM IIENBIO €T0 MPO-
EKTHOH AEATENFHOCTH, U UMEET MECTO TOI'Za, KOT/1a MOBBIIICHHE SKOHOMHYECKOH 3 PeKTBHOCTH HYHKIU-
OHUPOBAHHUS OJTHOTO UCIIONHHUTENS BICUET MOBBIIICHUE SKOHOMHUECKON 3pdeKTuBHOCTH (PYyHKIIMOHHPOBa-
HUS qpyroro ucnonHutes. Torga ¢ GopMaibHON TOYKH 3pEHHS 3TO TAKUE OTHOIICHUSI, IPU KOTOPBIX BbI-
MIOJTHAETCS CIEAYIOIIEe YCIOBHE:

OE. (t _— —
D) Vi &0 01=1N;j=1LN,
oE; (t)

rae Ej(t), Ej(t) — gynxuum, onuceiBaromue TeKype SKOHOMHYeckne 3G GEeKTHBHOCTH QYHKIIHOHHUPOBAHUS |-
ro M J-ro WcHosiHuTes el npoekra; N — KOJMYECTBO HCIOJHUTEINCH BOBJICYCHHBIX B MPOCKTHYIO JESTEIIb-
HOCTb; t — TeKyliee Bpemsi.

3amada OyJeT 3aKiI0YaThCs B Pa3paboTKe MaTeMaTHYECKUX MOJIeIei, OMUCHIBAIONINX JTUHAMUKY H3Me-
HEHMS SKOHOMHYECKOH 3(p(peKTUBHOCTEN NCTIONHUTENEH MTPOEKTa, IPY yCIOBUH BHIIOIHUMOCTH (1), 1 B Ho-
WCKE YCJIOBMMA, TIPU KOTOPBIX MPOEKTHAsI AESITEILHOCTh KOOMEPalli UCIIONHUTENEH NMpHoOpeTaeT ycToiun-
BbIe (opMBl. PazpaboTka Mojeneli: kak u3BecTHO [2], KOHKPETHBIE MEXaHU3MBbI, PETU3YIOIIUEe OTHOIICHUS
COIEHCTBUS B KoOMepauusx, npu GopMaIbHOM MOJX0JIe MOTYT OBITH CBEICHBI K TpeM IpynnaM. B 3aBucu-
MOCTH OT TOr0, KaKOM MEXaHM3M UMEET MECTO B KOOIIEPALUU UCIIOTHUTEIICH TaHHOTO MPOEKTa, MOTY4atoTCs
pa3NMYHbIC 10 CBOCH CTPYKType MaTeMaTHUECKHE OMHMCAHHS JTUHAMUKH YKOHOMHUYECKOHW 3((eKTUBHOCTEH
ucrnonHuTenei npoekra. [Ipeamnonoxum, yTo S3KOHOMHUYECKas 3(HEKTUBHOCTh Ka)XI0TO OTIEIBHO B3SITOTO
WCTIOJIHUTENS] IPOEKTA BHE CBA3U C IPYTUMH HCIIOJHHUTEIISIMU U3MEHSETCSl BO BpEMEHH 10 S-00pa3Hoil KpH-
BOH ¢ HachbllieHreM. Torja [2], IMHaMKHKa SKOHOMUYECKOH 3(PPEKTUBHOCTH KaKOTO UCIIOIHHUTENS MPOSK-
Ta:

dE; (t E@®))|. —F
@ O e of1- =) hi-INE©- £
rie E — HauanbHas sxoHOMIMYecKas S((EKTHBHOCTD i-ro HCIOIHHUTEINS, TO €CTh ero 3PdEKTHBHOCTb B MO-
MeHT BpeMeHH t = 0; I{ — mpOM3BOICTBEHHO-9)KOHOMHYECKUI TOTEHIMAI I-TO UCIOJIHUTEINS, BBIPAKCHHBIH B
BUJIC BEJMYUHBI YJEIBHONH CKOPOCTh POCTa €ro SKOHOMHYECKOH 3 dekTnBHOCTH O3 ydera JesTenbHOCTH
JIPYrUX UCIIOIHUTEIEH.

st mepBoi Tpynnbl AMHAMKUKa (YHKIMOHHUPOBAHUS KOJIJIEKTHBA UCIOJHUTENIEH IPOEKTa C TOUKH 3pe-
HUS U3MeHeHus MX 3QQeKTHBHOCTE! OMUCHIBACTCSl YpaBHEHHSIMH BHJIA:
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® EO ¢ gr— EO LW eo-€
EM +2 1;E; (1)
j=l

[nst BTOpOUl IpyIIibl NPOLECC BBIIOJHEHUS KOMMEPUECKOrO MPOEKTa KOoomepauueld UCHOJHUTENEH ¢
OTHOUIICHUSIMU COJICHCTBUSI OITUCHIBACTCS CIEIYIONICH CUCTEMOMN ypaBHEHU:

@ 50 _¢ (t)r[1+ ZﬂuJ(l— E:ME\tx)j;i ~INi= ;E(0)=E

s TpeTselt Tpynmbl paccMaTpuBaeMBbIi Iporiecc OyaeT OMUCHIBATHCS CIEAYIOIIe CUCTEMOl ypaBHe-
HHUI:

(5) dE (t)

=E; (t)r[l+Zﬁ”] EiN—(t);i=l,N;i¢j;Ei(O)=
= EiMAX +lejEj(t)
j=1

Anamms mozeneit (3)-(5) u onpeneneHre yCIOBUi, MPH KOTOPBIX MPOEKTHAS AESITEIHbHOCTh KOOMEPAIluu

ucromHUTENEH npruodperaeTr ycroiuussie Gopmel. [Ipn 3HaUeHHIX TapaMeTpPOB Tj, EiMAX, Lij» Bij AMEIOMINX

peabHbBII S5KOHOMHYECKUH cMBICH, cucTeMsl (3), (4) u (5) uMeroT THMoBbIe (a30BbIC MOPTPETHI, XapaKTePH-
3YIOIIUE CUCTEMbI, UMEIOLINE €ANHCTBEHHYIO YCTOHUNBYIO TOUKY.

Hns onpenenenust koopauHat 3toi Touku (Eq*,..., Ey*), mpupaBHAeM HymIo mpaBble 4acTH CHUCTEM
muddepeHunanbHbIX ypaBHeHUH (3)-(5), U pemmM NoxydeHHBIE CHCTEMBI alreOpanyeckux ypaBHEHHH OT-
mocutensHo (Eq,. .., Ey).

[Tomyaaewm, uro (3) u (5) xapakTepu3yloTCs eTUHCTBEHHOW YCTOWYMBOW CTAIMOHAPHOW TOYKOW C KOOP-

TUHATAMU;
E MAX

(6) B =——i,j=LNi=]
1- ZZ ij
j=1

s (4) KoopIMHATHI TAKOW TOYKU PABHBI:
(7)) E =EM™i,j=1LN;i=].

W3 (6) u (7) BugHO, Ans Cirydas, KOTJla B3aUMHAas MOJIE3HOCTh MCIIOMHUTENEH MPOEKTa BBHIPAYKAETCS B
HCIMMOCPEACTBECHHOM YBCIIMUCHHUU INMPOU3BOJCTBCHHO-3KOHOMUYCCKUX MOTCHUUAJIOB APYTrUX I/ICHOJ'IHI/ITGJ'IGI\/’I,
KOoTIepalysi UCIIOJTHUTENEH Bceria UMeeT YCTOHYHBEIE OPMBI, a JUIT BCEX OCTAJIbHBIX MEXaHU3MOB TOJIO-

KHUTEJIBHOTO B3aUMOBJIHMSHUS KOOIIEPALIUs HCIIOJTHUTEIIEH MPOEKTOB MPHOOpETaeT yCTORUYMBYIO (POPMY JIHIIb
MIPH BBITIOJHEHUHN YCIOBHSA:

N _
@) oy <Li,j=LN;i=]
j=1

3aknroyeHue

Oco0eHHOCTh pa3padOTaHHBIX MOZEJICH COCTOUT B TOM, YTO OHU ITOCTPOEHBI B TIPEATIOIOKEHUH O JIOTUCTH-
YEeCKOM XapaKTepe M3MEHEHUsI SKOHOMUUECKON 3 (EKTHBHOCTH KaXKI0TO UCTIOIHHUTENSI IPOSKTA B OTACIBHOCTH.
3TO OrpaHUyYUIIO 00JACTh TPUMEHUMOCTH JIaHHBIX MOJIENEH, HO OTHOBPEMEHHO MTO3BOJIIIIO BEIPA3UTh B CTPOTOM
MaTeMaTH4ecKol (JopMe COOTHOLICHHSI MEXITy ITapaMeTpaMy MOAEIMPYEMOTo Mpolecca U JoKas3aTh, 4TO AWHA-
MHKa KOOIEPaLy UCTIONHUTENEN IPOEKTa C OTHOLICHUSIMU COIEHCTBHS 001a/1aeT CBOMCTBOM yCTOHYIHMBOCTH.

Jlumepamypa

1. HOBOCEJIBLIEB B.H., IBEW C.B. Tunusayus u oyenxa ycmomiusocmu y4acmnukos npoekma / Ikono-
muka, cmamucmuxa, ungopmamuxa. Bectnuk YMO. Ne6(2), 2011. C. 95-98.

2. APXAKOBA H.B., HOBOCEJIBLIEB B.U., PEAKO3Y-BOB C.A. Vnpasnenue ounamuxoti pvinxa:
cucmemuwiii n00xo0 — Boporex: U3n-Bo Boponexckoro roc. yauepcureta, 2004. — 192 c.

3. BAPKAJIOB C.A. BEJIOYCOB B.E. CAHUHA H.B. Kganumempus — BopoHex, roc. apX.-CTPOHT. YH-
T. —Boponex: N3narensctBo «Hayunas kauray, 2013.-394 c.
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3AOAYA KAJIEHOAPHOI'O NMNIAHUPOBAHUA
B3AUMO3ABUCUMbIX NMPOEKTOB

bypkosa U.B.
(Ancmumym npobnem ynpasnenus PAH, Mockea)
Irbur27@mail.ru
3ennmena I'.B.
(Boponesicckuii 2ocyoapcmeeHblil apXumeKkmypHOo-CImpoumeibHulil YHUepcument)
Vliab1l7@bk.ru
Yepuosa JI.C.
(Hayuonanvuwiii ynusepcumem xopabnecmpoenus, Huxonaes, Yxpauna)

Paccmampusaemcs 3a0aua xaneH0apno2o NIAHUPOBAHUS 63AUMO3AGUCUMBIX NPOEKMOS8, MO eCMb UX COG-
mecmHuas peanuzayus oaem dononnumenvhviil (cunepeemuueckuil) s¢pgpexm. Ipoexmor svinoansiomes ¢ T
nepuooax epemeru. 3a0anvl ocpanuyenus Ha QuHancuposanue no nepuooam. B xauecmese xpumepus npu-
HUMAemcst MUHUMU3AYUSL YIYWEHHOU 8b1200bl. [ peutenus 3a0adu npeodniodicer Memood cemesoeo npo-
2PAMMUPOBAHUSL.

Kitrouersie ciioBa: KaJeHIapHOE TIAHUPOBAHUE, B3aUMO3aBHCUMBIC MTPOSKThI, 0000IICHHAS JBOWCTBEH-
Has 3a/1ava.

BeedeHue

3amaun KaleHIApHOTO TUIAHUPOBAHMS OTHOCSTCS, KaK MPaBUIIO, K CJIOXKHBIM 3a7jayaM KOMOMHAaTOPHOMN
onTuMH3anuH. B paborte paccmarpuBaeTcs 3aada KaleHIapHOTO ITAHUPOBAHMS 110 KPUTEPHUIO YITYIIEHHOH
BBITO/IBI, KOTOpAs 3aKJII0YAETCS B pacIpe/ieieHHH MMPOEKTOB 10 MeproaaM (HyHKIIHOHUPOBAHUS NPH 3aTaH-
HBIX 00beMax (UHAHCHPOBAHHA B KaXI0M Teprozae. YeMm B OoJiee IO3JHEM MEPUOJIE BHIIOIHSAETCS MPOEKT,
TeM OoutbIlie yIyieHHas Beirosa. Takue 3a1a4u paccMaTpuBainch B paborax [1, 2].

B nannO# pa®oTe y4YWTHIBAETCS IOTONHUTENBHBIN (cHHEepreTudecknil) 3(h(eKT, BOZHHUKAOIMNN TPU
COBMECTHOM peann3aluil B3aMMO3aBHCUMBIX IPOCKTOB.

1. locmaHoeka 3adayu

Nmerotest N mpoekToB. Kaxaplid mpoekT xapakrepusyercst 3pGexkToM ¢; 0T ero peaausalvy U 3aTpaTa-
MH C; Ha peanu3anuio. Psja mpoekToB B3aMMO3aBUCUMBI B TOM CMBICTIE, YTO X COBMECTHAs pean3anus j1a-
€T JIOTIOJHUTENbHbIH (CHHepreTnyeckni) spdexr. O603HaunM by 3hHEKT 0T COBMECTHOMN peanusanuu npo-
EKTOB i 1 |.

[TpoekTs! BeMONHAIOTCA B T Nieproiax. 3aaaHbl OrpaHUYeHHs Ha (MHAHCUPOBAHKUE POEKTOB MO MEepH-
onam. Uem B OoJiee 1O3/IHEM MEPHO/IE BBIMOIHSETCS POEKT, TEM OOJIbIIIE YITyIICHHAs BBITO/Ia OT €ro pealu-
saumu. s popmaibHOI MOCTaHOBKH 33/1auu 0003HauMM R, o0beM (hMHaHCHpOBaHMs MPOEKTOB 3a K mepu-
on0B. OueBnaHo, R <R, <...<R;.

O6o3HaunM nanee ¢, — yMeHbleHHe 3G deKxTa NpHu BBINOJIHEHUH NTPOEKTa B K-OM Ieprojie 1o cpaBHe-
HHIO C €T0 BBIIIOJIHEHHEM B IIEPBOM Iiepuone ¢, >, >...> ¢, . BBenem nepemennsie X, =1, ecim IpOeKT i
BBINOJIHsIETCS B iepuofe K, X, =0 B IPOTUBHOM ciTy4ae. BoinuieM BEIpaXeHNs JUIS yIYIIEHHOH BBITOMBI
(1) (D(X): 2O iXy + Zbijxikxjs mm(qk;QS)‘

ik i,j.ks
OrpaHu4eHus! UMEIOT BHJ
(2 > x=1,i=1n,
k

(3) iicixik <R, s=1T.

k=1i=1

(npeanonaraem, uto »_C; < R; , TO ecTh Bce MPOEKTHI MOTYT ObITh BBIIIOJNHEHbI 32 7 IIEPHOIOB).
i
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Hosicanm xputepuii (1). Ecim (i, j)eG, TO CHHEpreTHYecKui d(P(QEKT MOSIBUTCS MOCIE PeaTn3aliuu

000UX MPOEKTOB, TO €CTh MOCJIE PeATU3aIlH 0OJIee TTO3THETO MPOESKTA.
Kak yxe oTMeuanocsk, 3aj1aua OTHOCUTCS K CJI0KHBIM 3a7a4aM AUCKPETHOW OMTHMHU3AIIHH.

2. lMonyyeHue HUXHUX OUEHOK

Pazyenum Bee by; Ha 1BE 4acTH MPOU3BOIBHBIM 006pa3oM:
1
(@) Ebij =U; +V
Benuuuny u; 106aBuM K @;, @ BENMYMHY V;; 100aBuM K a; . Pacemorpum QyHKimio
(®) Fuv)=Xabuv)x, buv)= > u+ X v;+a,
ik jeu; jeu;
U/’ (U i’) — MHOECTBO MCXOJISIINUX (3aXOISIIUX) AYT U3 BEPIIUHEI | (B BEpIIUHY i).

1
Teopema 1. [{st m00bIxX (u,v) , YAOBJIETBOPSIOMUX (4), IMEET MECTO

(6) F(x,u,v)=ad(x).
N3 teopemsl caenyert, 4To
() V(u,v)=maxF(x,u,v)
X

SIBJISIETCS] OLIEHKOW CBEPXY AJIA UCXOIHOM 3aauH.

O0600menHas aBoiicTBeHHas 3axa4a (O3): onpexenuts U, V, MUEHIMI3HpYOmue (7) Ipu orpaHmde-
HUSX (4).

Teopema 2. F(u,v) — BBIMYKIIBIA QYHKIIHOHAIT.

[Tostomy O/13 siBisieTcst 3aaueil BBITYKIOrO NPOrpaMMUPOBAaHUS, U AJI €€ PELICHHUS] MOXHO HpHUMe-
HUTb I'PaJIUCHTHBIE METOIBL.

CaencrBue. Eciu npu HEKOTOPBIX U U V MOJIYYEHO TOIMYCTHUMOE PElleHHe HCXOJHOW 3aJaduM, TO OHO
ABJISICTCA OIITUMAJIbHBIM.

Jlumepamypa

1. JPAHKO A.M., AHAPUAHOBA U.N., 3SEHUILLHEBA B.I'. 3a0aua ¢hopmuposanus nopmghens
npoeKmos, pao uz Komopwix ezaumosasucumsl / CUCTEMBI yIpaBleHUS U UHPOPMAIOHHBIE
texHonoruu. — 2012. — Ne 4.1(50). — C. 138-142.

2. BAPKAJIOB C.A., BYPKOB B.H., TUJIA30B H.b.,, CEMEHOB I1.U. Munumuzayus yny-
WeHHOll 8612000l 8 3a0auax ynpasnenus npoekmamu — M.: UITY PAH, 2001. — 72 c.
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MOAEJIb W METO[ PELUEHNA NPOEKTHbLIX PABOT

T'oprumze J.A., 'opruaze U.A., T:xxaBaxansze I'.C., XapTtumsuiaun M.IL.
(I'pysunckuti Texnuueckuii Ynmeepcumem, Tounucu)
burjanadze@medinserv.ge, g_javakhadze@eag.ge

B cmamve paccmompena 3a0aua evibopa npoekmmuvix pabom ¢ yciosuem noayyeHus MaKkCUManbHotl npudwl-
JIU, KOMOpAs peuaromcs Memooom OUXOMOMULECKO20 NPOSPAMMUPOBAHUSL.

Karouesrle ciioBa: MMPOU3BOACTBA, TUXOTOMHUYCCKOC IPOTrpaMMHUPOBAHUC, ITPOCKT.

PaaCMOTpI/IM CJICAYIOUIYIO 3aJa4y. I[OHyCTI/IM, HaA0 BBINOJHUTH HEKOTOPBIC N IIPOCKTOB B OTPaHUYCHHOM
BPEMCHHU TO (HaanMep, y4acCcTuC B pa3HbIX TCHACPAX, 3aKa3bl U T.I[.). Hmeem HpOCTOI7I cnyqaﬁ, Korjga BHJBI

MPOEKTHBIX PabOT paccMaTPHBAIOTCS OTAENbHO. KoaudecTBO pecypcoB paccMarpuBaeMoro Buja paBao M,
00beM paboTeI - Y, . B 3TOM citydyae nmpoJoKUTENBLHOCTh BBHINOITHEHNS BCEX MPOEKTHBIX PabOT paBHA

T=Y/M

rae Y :iyi .
i-1

Kax oTmeueHo, BpeMst JuTs BBIIOJTHEHHSI IPOEKTOB opranudeHo. B ciaygae T > Ty HEKOTOpBIe POEKTHI He
OyIlyT BBIIIOJHATHCS, U HAM TPHJETCS BBIOpATh U3 UMEIOIIMXCS POEKTOB T€, KOTOPHIEC BBHITIOJHAMBI B BBIIIIE-
OTMEYEHHOM BPEMEHHU [, NPH MaKCHMaJIbHOM PHOBLIH.

O0603Ha4YnMM MPUOBLIH OT BBIMOJIHEHHUS I-TO MPOEKTa Kak Ci. BBeaeM BEKTOp U; CIEIYIONMM 00pa3oM:
Ui =1, ecnu i-it mpoekT OyAeT BHIMOMHATECS, U U; = 0, eciu i-if mpoekT He OyAeT BHIMOIHATHCS. 3a1ada co-

CTOUT B HAXOXKAeHUU U;, | =1, N, mpu KOTOPBIX
n
1) G(x)= Zci U
IIpUHUMACT M;IiCI/IMaJILHoe 3HA4YCHUE ITPU YCIOBUU
n
2 D yiu <A,
=

rae A = ToM.

Mgl nonyuniu "3adauy o panye". CymecTtBytoT 3 (eKTHBHbIE METOBI pelieHus 3Toi 3axaun. [3]. B
9acTHOCTH, HanOonee 3)(HEKTUBHBIM SIBISIETCS METOJ, JUXOTOMUYECKOTO MPEACTABICHUS, UMEIOIUI MEHb-
mHid 00bEM BBIYHCIICHH 10 CPABHEHUIO C METOOM THHAMUYECKOTO IPOTPaMMHUPOBaHUSL.

Tabruya 1.
i 1 2 3 4
Vi 4 6 7 9
Ci 3 4 5 6

Y =26.Ilycte M =3, T,=7. Torna A=21. PaccMOTpUM CIIEIYIOIIYIO CTPYKTYPY AMXOTOMHYECKOTO

npeacrasienus orpanndenus (2) (puc.1). CHavana oObeAUHAIOTCS TPOEKTHl | U mpoekT 2 (0603HaAUMM Z7),
MPOEKT 3 ¢ poekToM 4 (0003HAUNM Z;). 3aTeM Z; 00BEAUHSICTCS C Z).

ORONORO,

Puc. 1.

97


mailto:burjanadze@medinserv.ge
mailto:g_javakhadze@eag.ge

COJIEP)KAHUE

AJTOPUTM COCTOMT WX ABYX dTamoB. Ha mepBoM 3Tame CTpOSATCS MaTpHIbl JUXOTOMHYECKOTO Tpea-
CTaBJIEHUS, HA BTOPOM 3Tare — OMpPEeeIeTCs] ONTUMAIBFHOE PelIeHHe.
I sman. TlocTpouM Nocaea0BaTEILHO MATPULIBI TUXOTOMUYECKOTO MPEICTABICHUS.

1 wae. Ctpoum mMatpuity Zj.

6 10
4 7
@G, 14
Uy 3
Puc. 2.

Bepxnee umcio B kKax10il KJIeTKe paBHO 00beMy paboT, a HIKHEE — MIPHOBLITH.
Il wae. CTpouM MaTpuLy Z

9 16
6 11
@)= g, A7
Us 5
Puc. 3.
11l wae. CtpouM maTpulty Z3
16 20
11|14

9 13 15 19
(25)= 6 9 10 13

7 11 13 17
5 8 9 12

Z; 4 6 10
Zy 3 4 7

Puc. 4.

B marpue (z3) BeIOEpeM KIETKY ¢ MaKCHMAIBHON MPUOBLTBIO OT IMPOEKTHBIX PadOT ¢ yCIIOBHEM, YTOOBI
00beM MPOEKTHBIX paboT ObLT He Oosbine yeM 21. D10 Oyaer z,=16, ;=4 ¢ BenuuuHoOM croumoctu 4. Eciu
MPOABUHEMCS CBEPXY BHU3 (puc. 1.), TO MOTy4YHM ONTHMaNbHOE penenue Hamrei 3agaun: Ui=1, U,=0, Us=1,
U,=1, 3Hauenue neneoii pyHkwn 14.

Jlumepamypa

3. BYPKOB B.H., BYPKOBA U.B., TOPTUA3E U.A., TXXABAXAJ3E I'.C., XYPO/3E P.A., LIEII-
KHWH A.B. 3a0auu ynpasnenus 6 coyuanvuwix u skonomuueckux cucmemax — Cuarer Mocksa — 2005 r. —

205 c.
2. BYPKOB B.H., BYPKOBA W.B. 3adauu ouxomomuueckoui onmumuszayuu — M.: Pagno u cBs3s — 2003 r.

— 56¢.
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PACMNPEAENEHUE ®OHOA CTUMYJIUPOBAHUA ONA
COKPALLEHUA BPEMEHU BbINMOJIHEHUA NMPOEKTA

I'pubxo B.B., lllenkun A.B.
(Ancmumym npobnem ynpasnenus PAH, Mockea)
sch@ipu.ru

Paccmampueaiomc;l MEXAHUIMBL CMUMYTIUPOBAHUA onst COKpauieHUusl 6peMERU BblNOJIHEHUA pa6om npoekma,
Jescawiux Ha KpumuiyeCcKom nymiu.

KroueBrle ciioBa: MeXaHU3MEI CTUMYJIMPOBAaHUA, TPOU3BOAUTCIILHOCTh AIr'€HTOB, pABHOBECHEC 110 HBHIy

Jist cokpanieHus: pOJOJDKUTENILHOCTH Pa0doOT MO MPOEKTY HEOOXOJMMO COKpAllaTh JITHHY KPHUTHYC-
ckoro myTH [1]. bByneM cunraTh, 9TO KOTHYECTBO PadOT, JIeKAIMUX Ha KPUTHIECKOM ITyTH paBHO N. COOTBeT-
CTBEHHO, KOJIMYECTBO ar€HTOB, BHIIOIHAIONINX j-10 pabOTy Ha 3TOM IIyTH PaBHO M;, a 00Iee YUCIIO areHTOB,

n
BBITIOJTHAIOIINX BCE padOTHI HA KPUTHYECKOM ITyTH PaBHO M = Zm j - [locmesiHuit BEIBOA CHIPaBe/UINB, €CIn
j=1
Ka)XXJbIil areHT y4acTBYET B BBITIOJIHEHUH TOJIBKO OJHOHN paboTHl. B mpoTHBHOM citydae, 4nciio areHToB Oy-
neT MeHble. [InanoBoe BpeMs BBIIOMHEHUS j-ii paboThL, j=1,...,n, paBHO Tj, a hakTHYecKoe BpeMs PaBHO ;.
O603HaunM 4epe3 Xj=Tj-tj — BpeMs COKpaleHHs BBIMOIHEHU j-ii paboTsl, j=1,...,n, a uepe3 Q; oObeM j-ii pa-
00TbL. 17151 TOrO, 4TOOBI BBIIOJIHUTL 00beM paboT Q; 3a BpeMs Tj IPOU3BOIUTENBHOCTD TPYyda J0JKHA OBITH
pasna P=Q;/T;. [Ipon3BoxuTEeIEHOCTD TPyda Pj, HA30BEM ILUIAHOBOM, a (PAKTUYECKYIO HPOM3BOAUTEIBHOCTD
Tpyza 0, ,0yneM ompeznensath kak (;=Qj/tj; OTmMeTuM 3z1€ch, 4TO U Pj # (; 3TO MPOU3BOAUTEIBHOCTh TPYHAA
KOJUIEKTUBA, COCTOSIIEro U3 M;j areHToB. ECiH (jj - MPOM3BOANTENBHOCTE TPYy/a i-T0 areHTa, BBIITOITHSIIOIETO
j-10 pabory, T0 qj = f(q1 i2%2j 0+ Om j ) OnHa U3 TpoLexyp OnpeesieHHs TPOU3BOIUTEIBHOCTD TPYAa KOJI-
m;
JIEKTHBA ar€HTOB MOXET OBITh MPEACTAaBICHA B BUIE: [ = Zqij . Takum 006pa3oM, BpeMsl BBITIOTHEHHUS |-ii
i=1

mj
paboTeI Oynem onpenenath Kak t; =Q; Zqij .
i=1

st coxparieHusi BpeMeHH BBIIOJIHEHUS IPOEKTa, a, CIe0BATENIbHO, U ISl COKPAIIECHUS] BPEMEHH BbI-
MOJTHEHHUS Pa0OoT, JISKAIIUX Ha KPUTUIECKOM ITyTH HE0OXO0AUMO MOBBICUTH MPOU3BOAUTEIEHOCTE TPy TPU
BBIMOJIHEHUN 3TUX PadoT. J{J1s1 OBBILIEHNS 3aMHTEPECOBAHHOCTH areHTOB B COKPAILEHUH CPOKOB BBITIOJIHE-
HUs pabot co3znaercs Gona cTuMynupoBanus ©, U3 KOTOPOro OCYLIECTBISIETCS] IPEMUPOBAHUE areHTOB 3a
MOBBIIIIEHUE TPOU3BOAUTENHHOCTH TPYAA.

O6o3HaumMM 4epe3 Jjj OKa3aTelb IPEMHUPOBAHKS -0 areHTa, BBINOIHSIIONIEro j-fo padory, a ITj; — npe-

n
MUsl, KOTOpasi eMy BblIiauuBaercs. Eciu in >0, to IT;;=3;;®, mpu 3TOM NpeamoIaraeTcs, 4To GoHI mpe-
i=1
n M n M
MHUPOBAHUS pacrpenensercs NOTHOCTbIo, T.e. P = ZZHU u 225“- =1.
j=li=1 j=li=1

3nech, kak u B [2,3] OyJaeM cuMTaTh, YTO I-blii areHT MPH BBINOJIHEHUHU J-ii pabOThI, XapaKTepu3yeTcs
HOKa3aTesieM [jj, OTPAKAIOIIUM €ro KBaIU(HUKAIMIO, TO €CTh WHIMBHAYaIbHBIC 3aTpaThl I-T0 areHra
Zij = z;j(Qij, rj), cBA3aHHBIE ¢ OOECHEUYCHHUEM MPOM3BOJIUTENBHOCTU TPYAa MOHOTOHHO YOBIBAIOT C POCTOM
KBaTuuKanuy rjj, i=1,..,m;.

Pasnuna mexxay BosHarpaxaenueMm Il m 3aTparamu areHra Zj; omnpeaensieT LEeNeBY0 (YHKIHUIO i-Tro
areHTa Ipy BBINOJHEHUH J-i pabOTHI.

B pabote npennonaraercs, 4to GyHKIMU 3aTpaT areHTOB JMHEHHBI: Zij(Qjj, )= Qi / Iij, a §jj i-To areHTa
OTIpe/IeTIsieTCs TyTeM JIENIEHUsI er0 ToKa3aTens AesATeNbHOCTH Ha CyMMY TOKa3aTeliell NesTeNbHOCTH BCEX
areHTos [2,3].

O603Ha4nM gepes Yij(Qij) moKa3aTeb ASSTEIBHOCTH I-TO areHTa IIPHU BHINOJIHEHUH j-if paboTsl. Torna

1) 9 :yij(qij) Zn:iym(qkl),j:l,..,n, i=1,...,m;.

k=11=1
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", COOTBETCTBCHHO, LICJICBYIO q)yHKHI/I}O i'FO arcHra MOXXHO 3aItiucaTthb B BUIC
(2) fij(qij) = 8|q) - Zij(qij’ rij), j:].,..,n, =1,.. -M;.
D PEeKTUBHOCTL PacXoJ0BaHus (OHIA CTUMYIMPOBAHUS OLIEHUBAETCS BPEMEHEM COKPAILEHUS BBIIOJI-

n m
HEHUS MPOEKTA B CUTYyAIlUH paBHOBecus 1o Hamry A = Z T, -Q; Z]:aij
j=1 i=1
mJ- n mJ
O6Go3raunM Q;;=0/Tij, GJ— =29ij , G= GJ- u R]- =Zrij . B [2] nokazaHo, 4TO MakCHMaIbHYIO OT-
i=1 j=1 i=1
724y OT UCIOJIb30BaHus (HOHIA CTUMYIUPOBaHHS @ MOXKHO MMOJIYYUTh, €CIH MMOKA3aTellb ACATEIBHOCTH I-TO
areHTa OIpeIeIIeTCs KaK

G-a.
0, eci gjj <— g;’_
’ m- — . .
(3) yilg; )= ,J=1,..0, =1, m.
|J(|J) G_gij G- i ]
ey S e Ty
bynem cuurats, uTO I IIOOBIX |=1,..,n, I=1,...,M; cIpaBeATMBO HEPABEHCTBO 9ij >2—1.
m —

Torna MOXXHO MOKa3aTh, YTO MPOU3BOIUTEIBHOCTh ar€HTOB B CUTYallMK paBHOBecus o Hamry ompene-
JIsIeTCs Kak G,j = oy / M, COOTBETCTBEHHO, 00IIIast POU3BOUTEIBHOCTh ar€HTOB, BBITOIHSIIONINX j-10 pabo-

m
! o

Ty pasHa (] =un’- :HRP a COKpalleHHe BpEMEHH BBIIIOJIHEHUH BCEro IMpoekra A’ paBHO
~

, n m n
A=, —EZQJ-/RJ-.
j=1 j=1

OueBuaHO, YTO eciau Bech (OHJ paclpelelisiTh Ha BECh IPOEKT, 3TO MMO3BOJIUT MaKCUMAaJIbHO COKPATUTh
BpeMsl BBIMOJIHEHHUS BCero mpoekra. Ho 3TOT BBIBOJ CrpaBesIuB JUId KpPaTKOCPOUHBIX MpoekToB. Ecim xe
MPOEKT WMEET 3HAYUTEIBHYIO MPOJOJDKUTEIILHOCTD, Cpa3y BO3HHKAIOT MPOOJIEMBI, CBS3aHHBIE C TE€M, YTO
BBIIJIATAa CTUMYJIMPOBAHMSA IOJKHA OCYIIECTBIIATHCS Cpasy MOC/IEe OKOHYaHUS KakKaod paboThl. A 3TO, 0CO-
OCHHO Il HayaJbHBIX paldOT, OKa3bIBaeTCS HEBO3MOXHBIM. [103TOMY BO3HHMKAeT 3ajada pacrpelesieHHs
Bcero ¢onaa @ Ha COCTaBISIONINE, KOTOPBIE PACTIPEICTISIOTCS MEXKITy areHTaMH, TTOC]Ie OKOHYaHUS KaKI0H
paboThbl HAa KPUTHYECKOM ITyTH.

Bynem cunrtaTh, 4TO Ha KaXKIbli KOJUIEKTUB areHTOB BhIAENseTCS (OHA CTUMYIMPOBAHUS 32 COKpallle-

HHE BPEMEHH BBINOJIHEHUS paboTsl B pasmepe ®j, j=1,..,n., mpu 3ToM OyIdeM CUHATATh, YTO BBINOIHSIETCS
n

YCJIOBHE ZCD j =@ . o ananoruu ¢ (1) Oyaem onpeaensTh MOKa3aTelb ASATENLHOCTH i-ro areHTa, BBIMOJI-
j=1

HSIFOIIIETO j-10 paboTy B BHJIE

G-
0, cCim g“ < > g;-
@ vy (a; )= T iELan =l
o G -gj G -gj
gij — mJ2 wE ecim gj; > mjg 1
G- gij . .
IIpu ycnmoBuM, 4TO CHPABEIIMBO HEPABEHCTBO o >2—1 s mobseix j=1,..,n, i=1,...,m;, Mmoxem
m —

i
YTBEP)KIaTh, YTO TPOU3BOIUTEIHHOCT, areHTOB B CHUTYyallMd paBHOBecws 1o Homry ompenemseTcs Kak
0 =@;r; /M; , COOTBETCTBEHHO, 00LIAsl IPOU3BOUTEIIBHOCTD Ar€HTOB, BBINOJHSIOIMX j-I0 paboTy paBHa

a;’z—JR- a  COKpalleHHe BPEMEHH BBHIIOJHEHHMHM Bcero nmpoekra A"  paBHO.  paBHO

N:%[TJ -mQ; /(@R

Jlst TOro, 9TO0B MAKCUMAIIBHO COKPATHTh BPEMsI BBIIIOJIHEHUS IPOEKTa Hano BeIOpaTh D, j=1,...,n u3
peuieHus 3a1a4n
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iijj/(CDjRj)*mi”
©

n
. _ f m, Q¢
Pemenne sToii 3aga4n 3anuceiBaercs B uge. @ = ®d./m iQj / (,/R i Z RkJ

k=1
A oTcroma uMmeem,

n m:O. n
o o-$fn-0 5 6]
j k=t k

PaGora BrImonHeHa mpu (uHAHCOBOH moanepxke Poccuiickoro ¢horna ¢pyHIaMEeHTATBHBIX UCCIEA0BA-
Hui (mpoekt 13-07-00389).

j=1
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MOJAEJIb PACNPEAENEHNA PECYPCOB CTPOUTEJIBHOIO
NPEANPUATUA NP BHEOPEHUUN MHHOBALIUA

3uabbepos P.J1.
(Pocmosckuii 2ocy0apcmeenviii CmpoumenbHblil YHUGepCumen)
Kypouxa I1I.H.
(Boponesicckuii 2ocyoapcmeennviil

APXUMEKMYPHO-CMPOUMETbHbII YHUSEPCUMEN)
kpn55@rambler.ru

Paccmampusaemcsa moodenv popmuposanusi uHHOBAYUOHHOU NOIUMUKY CIPOUMENILHO20 NPEeONnpusi-
mus. Paccmampueaemcs mooens peanuzayuu npou3soabHO20 YUCIA UHHOBAYUOHHBIX MEXHON02UU HA
HecKoNbKux obvekmax. Paccmompen kak nHenpepuignwiil, max u OUCKPEmHblll CIYYau.

KroueBrie citoBa: MTHHOBAIMM B CTPOUTCIILCTBE, MHHOBAIMOHHAA ITIOJIMTHKA CTpOHTCHBHOﬁ KOMIIaHHMH,
JIOTUCTUYCCKAA KpHuBas, 3aJa4a HEIMHEHHOr 0 IporpaMmMupoOBaHus, MCTOAbI CITyCKa, JTUCKPCTHAA 3a1a-
4a, MCTOA JUXOTOMUYCCKOI'O ITPOrpaMMUpPOBadrsd, INXOTOMHUYCCKOC ITPECACTABICHUC 3a/la4U.

PaccmoTpum dopmupoBaHre MHHOBAIIMOHHON TOJUTUKN CTPOUTEIBHOM KOMIIAHWN B HanboJee
obwem ciyuae. [lycTh mpeanpusTue UMeeT BO3MOXKHOCTh peaju3alii N MHHOBAIMOHHBIX TEXHO-
Joruii Ha M o0bekTax. [Ipuuem 3PdekT oT peanu3anuu i-0il TEXHOJIOTUH HA I-OM 00BEKTe OYIyT
ONpE/IENSTHCS BEIMUMHOMN CPEJICTB, HAMPABISAEMBIX Ha 9T LeH, To ecTh I, = I(x; ). Heobxomumo

TaKuM 00pa30M pacHpe/IeNIUTh CPEICTBA, HANIPABIISICMbIEC HA BHEJPECHUE HOBBIX TEXHOJIOTHH, YTOOBI
3P GEKT OT UX HMCIOJIb30BaHMs ObUT HanOobIM. dopMabHas MOCTAHOBKA 3a/1a4M MOXKET OBITh
3amycaHa B CIIEAYIOLIEM BHUJE: HAWTH PACIpe/eNeHHe CPEACTB X, , 00ECIEUNBAIONIEe IKCTPEMYM
1eneBor (PYHKITUU BUAA
n m
1) X3 3(x; ) max,
i=1r=1
MIPY OTPAHUYCHHUSAX HA 00BEM UCTIOIB3YEMBIX CPE/ICTB
n m
(2) Z Z Xir <D.
i=1r=1
3) x, <D, i=12,..,n; r=12..,m
rae D — o0beM cpencTB, HaMpaBIsieMBIX MPEANPUATHEM HA BHEJPEHHUE NHHOBAIIUN Ha CTPOSIIUXCS
o0bekTax; Dj — BepXHss TpaHUIla KOPUIOPa, B KOTOPOM BO3MOXHO ToirydeHue dpdexra oT BHEI-
PEHUS i-0i TEXHOJIOTHH.
Meron pemenus 3agaun (1) — (3) ectecTBeHHO OyneT 3aBUCETh OT BUAA QpyHKIUKM O, = 3(xir ) B

Ka4yecTBe TakoW (DYHKIIMHM HauOoJiee MOIXOAUT TI0 CBOMM CBOMCTBaM Jioructuueckast ¢pynkmus [2]. B
3TOM CITy4yae UCXO/HAs 3a7a4a CBOJAUTCS K CIEAYIOIeH 3a1a4e HEMMHEWHOTO IPOrpaMMHUPOBAHUS

nmD +C. a.d. ,e*air(Dir*dir}xir
ZZ r Ir ==ir =ir

ilr=1 1+C. a: ,e_air(Dir_dir)'Xir
T Ir Ir

4) Xip <Dy, 1=12,..,n; r=12,..,m

nm
> > %, <D.
i=lr=1
3anava (4) oTHOCHUTCS K KJIacCy 3ajady HEJIMHEWHOTO MPOrpaMMUPOBAaHMS, KOTOpas B OOIIEM
cllyyae MOKET OBITh pellleHa TPAJUIMOHHBIME MeToAaMu. Ho aHanm3upys neneByro GyHKIHIO 3a-
nauu (4) IpuUxoIuM K 3aKJIIOUYEHHUI0, YTO OHa 00Ja/laeT CBOMCTBOM cenapadelbHOCTH, TO €CTh CO-
CTOMT M3 Habopa N‘M OTAEIbHBIX (YHKIMH, KaXKIas UX KOTOPBIX sBisAETCS (PyHKIMEH COOTBET-
CTBYIOIIETO apryMeHTa Xjr. Takum o0pa3oM, eciii Obl OTCYTCTBOBAJO OIOHKETHOE OTPAHHYCHHE
(mocnenHee orpaHUYeHue B 3aaa4u (4)), To B 3TOM ciiyyae UCXOJHAs 3aJaya pacranack Obl Ha N-M
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OTJCNBHBIX 3aJla4 OTHOCHUTCIILHO IMEPEMEHHBIX Xj PEHICHHS KOTOPhIX oueBHIHBI [4]: Xir=Dj.. D10
CIIeyeT W3 YCJIOBUSI MOHOTOHHOCTH paccMarpuBaeMbiX (pyHkiuii. Ho Takoe pemenue, kak rnpaBu-
JI0, IPOTUBOPEUUT OFO/DKETHBIM OTPaHUUYEHUSIM: Y MPEANIPUITHS OTCYTCTBYET HEOOX0IUMOE KOJIH-
YECTBO CPEJICTB, /IS peau3aliy BEIOPAaHHBIX TEXHOJIOTHIA B HAaMOOJIee TIOJTHOM BapHaHTE.

OcCoOeHHOCTBIO BHEAPEHUSI HOBBIX TEXHOJIOTHI B CTPOUTEILCTBE SBISETCS WX OTPAHUYCHHOE
YHUCJIO BApUAHTOB BHEApPEHMs. B 3TOM cirydae cieayer mpu3HaTh, YTO TIEPEMEHHAs Xjr HE SBISICTCS
HETPEPHIBHOW, MPUHUMAET OIPAHMYEHHOE YUCIIO 3HAYCHUH, KOTOPOE JIJIsl pEaIbHOTO TPOU3BOICTBA
JIOCTaTOYHO HE3HAauuTeabHO. Takum oOpa3oM, OoJiee aJleKBAaTHOM IMOCTAHOBKOW OyJIeT SBIATHCA
ciydaid, korna Gynkuus 3 dexra Dir(Xir) SIBISETCS TUCKPETHOM.

[Tycth npennpusTHe UMeeT BO3MOXKHOCTh pealli3aii N MHHOBAITMOHHBIX TEXHOJIOTHH, KayKaast
U3 KOTOPBIX MOXET ObITh BBIMOJIHEHA B K BapuaHTax Ha M 00beKTax. 3aTpaThl HA peak3aluio 1-0i

TEXHOJIOTHH B J-OM BapHaHTe Ha I-oM 00bekTe OyayT onpesensaTbes Benuuuaon C, i; , a 3G QeKT oT ee

;
peamusanuu — J; . [IpyueM nMEIOTCs OrpaHUYEHHs 110 BEJTMYMHE CPEIICTB, HATIPABISEMbIX (OPMHUPO-

BaHHE MHHOBAIIMOHHOW CTPATETUH MPEANPHUATHS, TO €CTh OTPaHUYCHHS OI0/HKETHOTO BUA.

VY4uTBIBas, 9YTO OJIHA U Ta K€ TEXHOJIOTHS MOXKET MCIOJIbh30BATHCS HAa PAa3IUYHBIX OOBEKTaX B
Pa3IMYHBIX MHTEPIPETAIUAX MOYKHO COKPAaTUTh YHMCJIO MHJIEKCOB B MCXOJHOHN 3amadye OObEIUHUB
YHUCIIO TEXHOJIOTMM M YMCII0 00BEKTOB. B 3TOM ciyuae BO3MOXkHa peanuzanus (=N'M pa3IngyHbIX
TEXHOJIOTHH.

BBezneM IBOMYHYIO IIEPEMEHHYIO Xpr, KOTOpas IPUHUMAET 3Ha4eHUE 1 B TOM Cirydae, Koraa pP-s
TEXHOJIOTHUS peain3yercs Mo -My BapHaHTy U HOJIb B IPOTUBHOM Clly4ae.

Torma HeoOX0IMMO Ha HANTH MaKCHMAaJIbHOE 3HAUCHUE IEeJICBON (PYHKIIMK BHA

k
(5) Zq:ZQPFXp, —> max,

p=1r=1
IIpH OTPAHNUYCHHUAX HA O6”I)GM HCIIOJIB3YCMBIX CPEACTB

(6) Zq:ZK:Cp,Xpr <D.

p=1lr=1
rae D — o6beM cpelcTB, HanpaBiIseMbIX OPEANPUSITHEM HAa BHEAPECHHE MHHOBALUN HA CTPOSILIUXCS
00BEKTax.

3anaua (5) — (6) oTHOCHTCS K Kiaccy 3aaad KOMOMHATOPHOTO MPOTPAaMMHPOBAHHMs, KOTOPas
MOXET OBITh PellIeHa METOIOM JUXOTOMHYECKOTO IporpaMmMupoBanust [1].
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ONTUMU3ALUA PACNPEOENEHUA PECYPCOB BYPOBOW KOMIMAHUU
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TuroB H.H., lllu6exo B.H.
(OO0 «HBIT MOIEM», Mocksa)
titov@nvp-modem.ru

Jlannas cmamus nocesauena 8onpocam paspadomxu cucmemsbl 63aUMOYBAIAHHBIX AN2OPUMMOSE NIAHUPOBA-
Hust pabomul OYPOBOU KOMRAHUU NO GbINOTHEHUIO NPOU3BOOCHEEHHBIX 3A0a4 C UCNOIb308AHUEM UMEIOUIUXCS
pecypcos u ux akmuyeckotl 3azpysxceHnocmu. Ilpednosicer nooxoo K peuieHuro 3a0a4 KaieHOapHo2o naa-
HUPOBAHUSL, OCHOBAHMDIL HA ONTMUMATLHOLU NOCIe008aAMENbHOU CMpame2uu pacnpedeietus pecypcos.

KiroueBble ciioBa: TeOpHs pacHHCaHMi, ONTHMANIbHAS TOCIEeI0OBAaTEIbHAS CTPATErus, KaJeHAapHOe IUIaHH-
poBaHue.

BeedeHue

[ImarnpoBaHue SABISETCS HEOTHEMIIEMBIM aTPUOYTOM YIIpaBlIeHUsT paboToOl 1000M KpyIHON OypoBOi
KOMITaHUH, UMEIOIIEH TeppUTOPUATBEHO-PACTIPEACICHHYIO CTPYKTYPY C BEpTHKAIBLHO-HEPapXu4eckoil op-
Mol yripaBieHus. [I1aHnpoBaHue UrpaeT BaXXHYIO pOJib U B X0/JI€ MEPETOBOPHON KOMIAHUH ¢ 3aKa3uukoM 00
orpeieneHnn 00BEMOB M KOHKPETHBIX 33/IaHNi (KOHTPAaKTOB) Ha OypeHune ckBaxuH. [Ipomennenue u npu-
HSITHE OIIMOOYHBIX (HEdP(P(EKTUBHBIX) PEIICHUH Ha 3TOM dTare B3aMMOOTHOLICHHH OypoBOW KOMIIAaHUH M
3aka3unka MOKET MPUBECTH K OONBIINM (PUHAHCOBBIM MOTEPSM JUIS Ka)I0i U3 CTOPOH.

OKOHOMHYECKAs LIeNeco0Opa3HOCTh PELICHUS 3a/1a4 [UIAHUPOBAHUS OYEBHUAHA. DTO HE TOJIBKO MAaKCH-
MU3aLMA 3aTPY3KH U HCHOJIb30BAHUS MMEIOILUXCS PECYPCOB, MUHUMH3ALHUS IIPOCTOEB TEXHUKH U OYPOBBIX
Opuraz, HO U 3PPEKTHBHOE CPEICTBO MOCTPOCHUS IKOHOMHUECKUX MPOTHO30B MPUBJICKATEIEHOCTH TEX HIIH
WHBIX YNPaBJICHUYECKUX PELICHUH, a caMoe IJaBHOE B PyKaxX PYKOBOACTBAa OypOBOH KOMIIAHMHU MOSIBIISETCS
KOHKPETHBIII HHCTPYMEHT KOHTPOJISL X0J1a BBIIIOJIHEHHUS CBOUX KOHTPAKTHBIX 0053aTENILCTB Iepe]] 3aKa3uu-
koM. Ilo cytu nmema HeoOXoAMMO pa3paboTaTh MPOrPaMMHO-aITOPUTMUYECKANH WHCTPYMEHT, (YHKIIMOHH-
PYIOLIHI B COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUIX, KOTOPBIA TTO3BOJISLT OBl COAIAHCHPOBAHO PellaTh
3aJauy MCIOJIb30BaHUs IPOU3BOACTBEHHBIX PECYPCOB C IIEJIbIO BHIITOJHEHUS! KOHKPETHOIO IUIAHOBOTO 3a/1a-
Hus (TTakeTa KOHTPAKTOB).

Mamemamuy4eckasi MoOesib rnjlaHupoeaHusi

K OCHOBHBIM TIPOM3BOACTBEHHBIM pecypcaM OypOBOH KOMIAHUHU CJIEAyeT OTHECTH: HapK OypOBBIX
ycraHoBok (BY), 6ypoBeie 6puranst (bb) u BeiikomonTaxknsie 6puranst (BMB). Pasnennm ocHoBHBIE Tpo-
M3BOJICTBEHHBIE pecypchl Ha JBa kiacca: «rexuuueckue» (bY) u «rpynossie» (bb u BMBb). Ilox nonsituem
«pabotay OyaeM MOHMMAThH IMOJHBIN IIMKJ CTPOUTENBCTBA CKBAXKMHBI, OKAHUYMBAIOLIUICS JEMOHTAXEM OYy-
POBOIl yCTaHOBKH, a MO/l COBOKYIHOCTBIO PaboOT ciefyeT uMeTh B Buay «lIporpammy cTpouTenbcTBa CKBa-
xun» (IICC).

3agaua ONTUMH3ALWH TUIAHUPOBAHUS CTPOUTEIHCTBA CKBAXKHH B OYPOBBIX KOMITAHHSIX, C TOUYKH 3PEHHUS
NPUKJIQJHONW MaTeMaTHKH, MOKET OBITh OTHECEHA K pa3psily 3aJay Teopuu pacrnucanuii [1], koropas uccie-
IyeT 3a/1a4M YIOPSIJOYUBAHUS WK, IPYTHMH CIIOBaMH, OIIPEIENSeT MOCIeI0BaTEIbHOCTE (BPEMEHHYIO OYe-
PENHOCTH) BBITIOJIHEHUSI COBOKYITHOCTH Pa0OT ¢ MCIONB30BaHHEM COBOKYITHOCTH Kakux-H0Oo cpencts. [Ipn
ONTUMM3ALUH TPOLIECCOB IUIAHUPOBAHUS, IOMUMO COXPAaHEHUS! BPEMEHHON MPEEMCTBEHHOCTH C TEKYLIHM
IUIaHUPOBAHUEM, HEOOXOAMMO 00ECTIEUHTh:

—  BbIOOp M popManmzaius Kputepues 3GHEKTUBHOCTH IUTAHUPOBAHUS Pa0OT JIJISl KAKJIOTO Kitacca pecyp-

COB,;

—  KOJMYECTBEHHbIE ITOKa3aTelN 3arpy3KH PecypcoB IIAHUPOBAHUS («COATaHCHUPOBAHHOCTDY IJIAHUPOBA-

HUA);

—  000CHOBaHHUE MPUBJICUYCHHS JAOTIONHUTEILHBIX PECYPCOB U 00BEMOB CTPOUTEINBCTBA;
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—  y4eT JKOHOMHYECKHX (aKTOPOB (CTOMMOCTh CTPOMTENBHBIX paboT, CTOUMOCTH mepemenieHus BY u
T.IL);

—  y4eT CE30HHBIX (DaKTOPOB;

—  yYeT OpraHHM3alMOHHBIX (PAKTOPOB (CPOKOB MOATOTOBKH CTPOUTEINHHBIX IUIOMIAI0K, HATHINE «ITOPOK-
HOW» KapTbl, CPOKOB TMOIYUYEHHs Pa3pelInTeIbHON JOKYMEHTAINH, BBIOOpP CYOHOIPSTINKOB, CPOKOB
3aKJIFOUEHUS IOTOBOPHBIX OTHOIICHUH, CPOKOB Pa3pa0OTKH U COTJIACOBAHUS MPOCKTHO-CMETHOH JIOKY-
MEHTAIUH U T.11.).

JJ14 TTOITHOTHI MOJIENY UCCIIeyeMO 3a1aui HeoOXxonumMo (popMarn30oBaTh B3AUMHOE PACTIONOKEHUE BO
BPEMEHHU U TPOCTPAHCTBE 0OBEKTOB yIOPsI0YMBaHus (OypOBbIe YCTAHOBKH M CKBa)XHHBI). ECu mpeamnoso-
KUTh OTCYTCTBUE «H30JUPOBAHHBIX» CKBOKUH W JOPOTHU (IyTH) HOCAT ABYXCTOPOHHHU XapakTep (Tynaa u
00paTHO 32 OAMHAKOBOE BPEMS), TOTAA MOKHO OMPENEIUTh CAMMETPHYHYIO MaTPHILy JOCTHKHUMOCTH 00B-
€KTOB, 3JIEMEHTHI KOTOPOH MPEACTABISIOT COOOH OIEHKHM BpeMeHH mepedpocku BY oT omHO# CKBaXWHBEI Ha
JIPYTYIO MO ONTHUMAJIBHOMY IYTH, HAWIEHHOMY C TOMOIIBIO MPOCTON «HABUTAIMOHHOW» MPOLETYphl Ha
«1opoxkHOI» KapTe. Ce30HHOCTh nepeOpocku BY ydHThIBacTCS ¢ MOMOIIBIO apryMEHTHPOBAHHOTO YBEIIH-
YeHUSI WJIM YMEHBIIEHUS COOTBETCTBYIONIUX IEMEHTOB MATPHIIBI TOCTHKIUMOCTH.

2. MMnaHupoeaHue nepemeujeHust 6ypoebix yCMaHO80K

Hcxons u3 o0mieli mocTaHOBKH 3a1au IJIAHUPOBAHUS CTPOUTENILCTBA OYPOBBIX CKBa)KMH, HEOOXOAMMO
«IPEUIOKUTH» KaKIOoW OypoBOH yCTaHOBKE CHHCOK (paclucaHue) CKBaXKHH Ul MX IOCJIECAOBATEIbHOTO
crpoutenscTBa. Imeem K - ycTaHoBok u M — ckBakuH. OOIee 4yuciIo BO3MOXKHBIX BApUAHTOB OpraHu3a-
uuu pabot

S (M +1)! .
=L -—D*(M —L+2)!

OueBH/CH SKCIOHSHIIMAIBHBIN POCT YHCIIa BO3MOXKHBIX BAPUAHTOB C YBEITMYCHHEM HOMHHAJIBbHBIX 3HA-
uenuit Bemmuna KuM | uro He mossomnser pemars nanubie 3ama4n pocThiM mEpeGopom. B sTom ciyuan
MOKHO PEKOMEH/IOBATh KBa3HMONTHMAIILHBIA aITOPUTM pacipeleneHns OypOBbIX YCTaHOBOK, OCHOBaHHBIN
Ha mocienoBarenbHol mporenype. CyTh ONTHUMaIbHON MOCIEI0BAaTEIbHON CTPAaTeTny 3aKII0YaeTcs B TOM,
9TOOBl OCBOOOKIArOIMecs pecypchl (OypoBbIE YCTAaHOBKH) paclpeleNsiaTs cpa3dy Hu ““HaumimydmmMm”
00pazoM cpeau «CBOOOTHBIX» CKBaXKHH. Takoi MOAXOH YCIELIHO NMPHUMEHSETCS B 3afadax ONTHMHU3ALMH
pacnpeziesieHus] IIOUCKOBBIX pecypcoB [2]. [ToHsATHO, 4TO, paccMaTpuBas TOJIBKO OAHY “OCBOOOIMBIIYIOCS
OypOBYIO YCTaHOBKY W ToA0Oupasi il ‘“cBo00IHYI0” CKBaXXKHHY, MBI PHCKYEM MPHHATH JAIEKO He JydIlee pe-
LIEHUE, MOCJIEICTBHA KOTOPOro, MOT'YT CKa3aTbCs Mo3gHee. MOXKHO YJIy4YIINTh KaueCTBO HNPUHUMAaEeMOI0O
pelleHH s, eCIM Hapsay C JaHHOW YCTaHOBKOHM YYecCTh ellle M Jpyrhe, KOTOpble OCBOOOISTCS B OymKaiiliee
BpEMS M PEIINTh 33/1a4y COBMECTHOTO paclpeesIeHus TPYIbl YCTaHOBOK.

Ho npexzae, HeoOX0aMMO ONPEAETUTHCS ¢ KOJTMYECTBEHHON MEPOH, CBSI3aHHOM € MPUHSATHEM TEKYILEro
pELIeHHs O CTPOUTEIHCTBE KOHKPETHOW CKBa)KMHBI KOHKPETHOW OypoBol ycTaHoBkoi. IlocienoBaTenbHas
cTparerus, KoTopas Obl MUHIMH3HUPOBaJIa OBl TOJILKO BpeMsl TepeOpOCKH YCTaHOBKH Ha MECTO HOBOTO Oype-
HUS, HE YYUTHIBAET BO3MOXKHOCTH ‘TIOCIIEACUCTBUSA, & UIMEHHO TOT (DaKT, YTO B pe3yibTare ‘“‘Ce30HHOCTH
MOXKET BOSHUKHYTH “CHTyalus” TOIMaJaHus YCTAaHOBKH (IIOC/Ie OKOHYaHHs OypeHHs) B 30HY BBIHY)KICHHOTO
MPOCTOSI, YTO €CTECTBEHHO CKAXKETCSl HA MHTETPAILHBIX XapaKTEepPUCTUKAX OOIIel CTpaTeruy IaHuPOBaHUSI.
[osToMy, mpemnaraercs Ui Kax10ro ocBodoauBIIeiics BY paccuuThIBaTh He TOJIBKO BPEMsl TOCTHKUMOCTH
«cBOOOJTHONY» CKBAXKMHBI, HO M OLIEHMBATh (aKT MoNaaaHusi OypoBOH yCTaHOBKU IOCJIE OKOHYaHMS CTPOU-
TEJIbCTBA B 30HY “BBIHYKJIEHHOTO” IPOCTOSI U BpeMsI HaXOXJECHUS B TaKOM COCTOSHHH. B pesynbTaTe B
OmmkaiiieM BpeMEHHOM MHTEpBaJie OIpeelisieTcsl CIUCOK «CBOOOAHBIX» BY u dhopmupyercst marpuna 3¢-
(DEeKTUBHOCTH, TIEPBAst CTPOKA KOTOPOM OTHOCUTCA K aHaJIu3upyemoin bY.

Taxum o6pa3oM, 3a1a4a BeIOOpa OYepEeIHON CKBaXKHMHBI U1 ocBoOoauBLierocss BY cBonutes k kiaccu-
4eCKoi 3a/1a4e 0 «HA3HAYEHUAX», KOTopas MpH Oonbiux 3HadeHusx Ku M pemaercs ¢ momormpio nssect-
HOrO “BeHrepckoro” merona. [ToBTOpss MmpoueAypy MOCIEI0BATEIBHOIO pacipeaeicHUs “0CBOO0OXKIat0-
mmxcs” BY, MOXHO copMUpOBaTh KOHKPETHBIN MJIaH (PaclUCcaHue), COrIacHO KOTOpoMy, Kaxnoil BY co-
OTBETCTBYET OTpE/eTICHHAS MOCIEA0BATEIbHOCT CKBAYKUH, CTOSIIIIUX B OUYEPEh HA CTPOUTENIHCTBO.

Hpyrum npuBiexaTeTbHBIM MOMEHTOM B MCIIOIB30BAHUN ONTUMAJIEHOM MOCIIEI0BATENIEHON CTpaTerun
ABJISIETCS TOT (PAaKT, YTO B clydae “HeA03arpy3ku’ IUIaHA, MOXXHO BBECTH HOBBIE JONOJIHUTEILHBIE CKBAXKH-
HBI 751 o0ecrieyeHus MOJHOM TOoJOBOM 3arpy3ku napka bY m, noOuBIIMCH BBIIONHEHHS AaHHOTO IJIaHa,
BHOBB IIPOBECTH IOCIIEIOBATENILHOE TUIAHMPOBAHUE, U TaK JIO TEX IOp, Moka He chopMupyercs: cOamancupo-
BaHHBIN 1aH padot. Korna OMOMTHUTENBHBIX CKBaXXUH B HAIWYHME HET, TO HAaJ0 MOCJIEAOBATEIbHO YMEHb-

N sup(M!K) =MI*
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maTh KOJMYECTBO BY © M30aBIATBCS OT YCIyT MEHEE COBPEMEHHON M MajoNpOW3BOAWTEILHON OypoBOH
TEXHUKH.

3. KaneHOapHoe nnaHupoeaHue
pabomsi 6ypoebix 6puzad

Hccnenyem BOIpOC TOCTATOYHOCTH OCHOBHBIX MPOM3BOACTBEHHBIX PECYPCOB (TEXHHUUYECKUX W TPYIO-
BBIX) A (hOpMHpOBaHUS COATAHCHPOBAHHOTO KaJICHIAPHOTO IUIaHa paboT OypoBoil KoMmaHuH. Beroennm
BPEMEHHOM MHTEPBaJ IUIAHUPOBaHUS [T, , T, | U 3aQUKCHPYEM OCHOBHbBIE TPOM3BOJCTBEHHBIE PECYPCHI

OypoBoii kommnanuu. [IoOHATHO, YTO HCCIENOBATh HAJAO CIIy4all HAMpPSDKEHHOTO (IJIOTHOTO) IIAHWPOBAHUS,
T.€. UCTOJIb30BaHWE Ha MOCTOSIHHOW OCHOBE Bcero napka bY u npu 3ToM 3a7eiCTBOBATh IO BO3MOXKHOCTU
BCE CBOM OYPOBBIC H BHIIIKOMOHTaXHBIC OpUTaIbl.

KBazuonTumanbHbI anropuT™M pacnpeaesicHus napka bY, ocHOBaHHBINM Ha ONTUMAJIBLHOM MOCIEAOBaA-
TENBHOM CTpaTerny IUIAHUPOBAHUM C aHAIM30M mocieneicTsus, [3] dopmupyer pacrucanus paboThl st
KaX7oro OypoBOW ycTaHOBKW. VHTepBan IIaHWPOBAaHUS Pa30WBAETCs Ha IOCIEAOBATENBHO CMEHSIOIINE
JpyT Ipyra UHTEPBAJIBI OYPSHUS M BBIITKOMOHTAXXHBIX Pab0T pa3nu4HOl npoTsbkeHHocTH. Ha puc.l cxema-
TUYHO N300pakeH BapraHT ITOJIHOM BpeMEeHHOH 3arpy3ku napka bY, cocrosmero n3 10 ycraHOBOK.

[IpoBenem aHanmu3 oOeCHeYeHHOCTH TPYAOBBIMH pPEeCypcaMMl JaHHOTO BapHaHTa 3arpy3KH TEXHHUYECKHX
PECYPCOB U CHOPMYIIUPYEM TPOCTYIO TPOLIEAYPY PACHPEACICHUS PECYPCOB B MHTEpBaJie TuiaHupoBanus. [1o-
CTPOUM THCTOIpaMMYy 3arpy’KEHHOCTH napka bY, a UMEHHO BBIOOPOYHOE pacIpeIeiCHUE YHCIIa OJTHOBPEMEH-
HO paboTaronmx OypOBEIX yCTAaHOBOK. /lalee mpoBOAMM aHAJH3 IMTOYYEHHOTO PaCTIPEIeIeHus, IIPA STOM 0CO-
00oc BHUMaHHUE YICISIEM «XBOCTaM» paclpelesiCHHs. DTOT aHAIN3 MO3BOJISECT BHIOPATh HEOOXOIUMOE YHCIIO
CO6CTB€HHI)IX 6yp0BI>IX 6pI/II‘aI[ nu 6p1x1ra;1, HpI/IBHeKaCMI)IX CcCO CTOpOHI)I JUIs1 BBITIOJIHCHUSI I1JIaHa. OTMCTI/IM, qTo
B CHITy OCOOEHHOCTH TEXHOJIOTHH CTPOUTENLCTBA CKBAXHH pacmpezencarne BMb 3epkaibHO MOBTOpSET pac-
npeneneHne OypoBbIX OpHra, MO3TOMY JOCTATOYHO aHAJIM3UPOBATH TOJIHKO TIOCIEIHHUN THTT OpUTa/T.
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Puc.1. Bapuaum noanoii epemennoti 3aepy3ku napxa bY

OKOHOMHUYECKasl LIeJIECO00PAa3HOCTh TUKTYET KpUTepHid BRIOOpa (Ha3HAYECHUsI) TOM WM MHOM Opurajibl Ha
CTPOUTENILCTBO KOHKPETHOM CKBaXKMHBL. [IOHSATHO, YTO MpeANIOYTEeHHE JJOJDKHO OTAaBaThCsl Oosiee OIBITHON U
KBaTM(HULINUPOBAHHON OpHUrase, UMEIoLIel MOJIOKHUTENBHBIA ONBIT CTPOUTENBCTBA AHAIOTHYHBIX cKBaxuH. [1o-
3TOMY, CIEIYIOLIMH LIar 3aKII0YaeTcs B paHKUPOBAaHUHM OYpOBBIX OpHUras o ypoBHIO KBaJH(UKAIIWH.
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PaccmotpumM mnipocreiiiiyto nporeaypy pactpeaeienns bb no crposimmmMcs ckBakuHaMm, a UMEHHO: TIO-
CIIEIOBATENHHO, C YUYETOM paHra Opurajibl, BHIOMpaeM «CBOOOJHBIC» OYPOBBIC IO KPUTEPUIO MHHHUMAILHOTO
BpPEMEHHU MPOCTOS M C Y4ETOM HEOOXOAMMOro BpeMEHH Ha MepeOpocKy Opuransl Ha oO0bekT. Pacnpenenenue
BMBb He Tpebyet yuera KBadu(pHUKALUN U [TOTyYaeTcs IyTeM dJIEMEHTapHOro pacuéra (Mpearnonaraercs, 4o
CyMMa OJTHOBPEMEHHO pabOTarOMIMX BHIIIKOMOHTAXHBIX U OypOBBIX OpHraj paBHa 00mieMy 4uciy OypOBBIX
YCTaHOBOK, YIUTHIBAEMBIX B ITUTAHUPOBAHHUH ).

B pesyneraTte popmupyercst pactiucanue padoT A Kaxaoil Opuraapl. TakuM o0pa3oM, IMes THCTO-
rpamMMy 3arpy>KeHHOCTH Mapka OypOBBIX YCTAHOBOK MOYKHO OTBETHTH Ha BOIIPOC 00ECTICYCHHOCTH IIaHUPY-
eMBIX PaboT TPYAOBBIMHU pecypcamu. Eciu B OypoBoii KOMIIAHWM HET MPOOJIEM ¢ IPUBIICYEHUEM OpUraj K
MOTOOHBIM BHIaM paboT, TO STOT aCHEKT IUIAaHNPOBAHUA He akTyaneH. Ho Bompoc paBHOMEPHOH 1 HHTEH-
CUBHOM 3arpy3Kd COOCTBEHHBIX OYPOBBIX M BBIIITKOMOHTAKHBIX OpUTaJ, IUTsI KOMIIAHUH UMeeT OOIbIIoe
3Ha4YEHHUE C TOUYKH 3PCHUS IKOHOMUH (DUHAHCOB, TOATOMY B paMKax MPeAioKeHHOTro alropuTMa 3T0 Tpebo-
BaHHE HEOOXOINMO YIHUTHIBaTh. ECITU B pe3ynbTaTe mIaHupoBaHus nepemenienns bY dopmupyercs «urio-
o0Opa3Has» THCTOTpaMMa, TO HUKAKHX MTPOOJIEM C 3arpyKEHHOCTHIO COOCTBEHHBIX Opuraj He OyaeT. CaMbrii
TUIOXOM CiTydail, Koraa TuCTorpaMMa UMeeT He OJIMH, a HECKOJIBKO MakcuMyMoB. Hampumep, ructorpamma
umeet mupokyro |J - o6paznyro Gpopmy. DT0 camblii HEMPUATHBIN CITyJail 1JIst OpraHu3aIii OYPOBBIX U
BBIIIKOMOHTaXHBIX paboT. Microns30BaTh cCOOCTBEHHBIE TPYIOBBIE PECYPCHI, TPH TAKOM BapHaHTE TUTaHUPO-
BaHUsI CTPOUTENBCTBA CKBAXXHH, CKOpPee BCero, HeAPPEKTUBHO, T.K. HEM30€KHO OYAyT BO3HHKATH OONbIIHE
MepepsIBBI B paboTe, U OypoBas KoMIaHus OyaeT paboTaTe B OCHOBHOM B OJTHOM U3 JBYX PEXHMaX: JIN0O
Bce OypOBbIE YCTAaHOBKH B paboTe, MO0 Ha 00beKTaX (CKBaXUHAX) TPYIATCS OJHU BHIIIKOMOHTAXHEBIE OpH-
ranel. [TomoOHas «apuTMus» gaxe, €Clid OHa 3alUIAaHUPOBaHA, HEU30EKHO MPHUBEICT K YBEIMUCHUIO (PHUHAH-
COBBIX 3aTpar, u0o0 noTpedyercs 3a1eiicTBOBATEL oHOBpeMeHHO K - GypoBbIx 6puran, a Taxxke eme u K -
BMBb. BeinyxaeHHOE BpeMs INIaHUPYEMBIX TPOCTOEB BCEX OpHUTraJ COCTaBUT POBHO TMOJIOBUHY KaJICHIAPHO-
ro spemenn (T —T )*K.

Bropoii - «<uaeanbHbIN» cilydaid, korjaa B pabote Beeraa Haxoautcesi K, - OypoBEIX yCTaHOBOK

(1< K, < K). dns opranuszanuu pabot 6yxer nocrarouno (K, +1)-bbu (K — K, +1) - BMb. O6mee
KONIMYeCTBO Opuran K + 2, a CcyMMapHOe BpeMsl INIAHUPYEMBIX IIPOCTOEB HE 3aBUCHT OT Besmunubl K u co-
cTaBiseT (T, —T,)*2.

B pesynbraTe paboThI MOCIIEAOBATEIBHOTO AITOPUTMA KaJICHIAPHOTO IJIAHUPOBAaHUS OPMUPYETCS

pacmicanue pador. JIis ka0 ckBakMHbL' ' S"' MMeeM:

{NBME ' [tHB ’tKB]; (NEV’ NEE)’ [tHE’tKE]}

IIPU YCIIOBHH ﬂtHB >T 0 (S)its 2 tKB}, reS e {Sl, S,,..sSy } - COBOKYITHOCTB «CTPOSIILINXCS»

ckBaxur, M —obee KonmuIecTBO;
N /5 - HOMED BBINIKOMOHTAXHOI OpUTasl;

N, - HomMep GypoBoii ycTaHOBKH;

N 5B - HoMep OypoBoii OpHraisi;

[’[ gt KB] - MHTEPBAJI IPOBEICHMS BBEINIKOMOHTAKHBIX paboT; [t st KE] - UHTEpBaJ OypeHus;

TBI(/] (S) - pacueTHOE BpPeMs, KOT/ja MOYKHO Ha4aTh pabOThI [0 CTPOUTENLCTBY CKBAKHUHBI ' O

JlaHHBIN aNTOpUTM IUTAHUPOBAHUS 00ECHIEUNBACT PALMOHAIBHYIO 110 BPEMEHH 3arpy3Ky UMEIOIINXCS
pecypcoB, a o011as cTpaTerus HampaslieHa Ha CKopeiiliee BHIOJIIHEHHE TIIaHOBBIX 3aganuil. [Ipu sTom B
nporecce paboThl aropuTMa GOPMUPYIOTCS OUEepPEIN HA PECYPCHI U TEM CaMbIM BO3HUKAIOT IJIAHOBBIE MPO-
CTOM TeXHUKH u Opuraj. [locnemoBarenbHas cxema paboThl aITOPUTMA TIO3BOJISIET ONIEPATUBHO KOPPEKTH-
POBaTh CUTYALHIO, BBOJIS IPH HEOOXOAUMOCTH AOTIONHUTEIbHBIE PECYPCHI HITH YBEIMUUBATD IIAHOBOE 3a-
JaHue.

Jlumepamypa

1. TAHAEB B.C., TOPJIOH B.C., .M. MA®PAHCKUI .M. Teopus pacnucanuii. Odnocmaduiinvle cucmemvl.
M.: Hayka. I'maBHas penaxiust (pru3nko-MareMaTndeckoii mureparypsl, 1984. -384 c.

2. XEJUJIMAH O. Bsedenue 6 meopuro onmumanvhozo noucka. Ilep. ¢ anrin./nox pen. H.-H. Mouceesa M.: Hayka.
I'maBHas penakuust pu3uKO-MaTeMaTndeckon aurepaTypsl, 1985. -248 c.
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3. JKYPABCKUU A.A., TUTOB H.H., IIMBEKO B.H. Paspa6omra KeazsuonmumaisHo2o ajieopumma niaHuposd-
HUSL CIMPOUMENbCME CKEANCUH 8 KPYNHBIX 0ypoebix Komnanusx.| CTPOUTEIbCTBO HEMTSIHBIX U Ta30BbIX CKBAKHUH
Ha cyie u Ha mope, M.: OAO «BHUHOBHI », 2007.- Ne6-c. 19-21.
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OUEHKA 3O®®EKTUBHOCTU NPUMEHEHUA
AOANTUBHOIO NIAHUPOBAHUA NMPOEKTOB

Kaeiitmenosa E.M., Ilosionuyk E.B.
(«OAO «PKK «3nepeusy um. C. I1. Koponesa, Kopones)
Elena.Kleimenova@rsce.ru
Jlaproxun B.B., Maiiopos U.B., Cko0eJes I1.0.
(OO0 «HIIK «Paszymusie Pewenusy, Camapa)

skobelev@smartsolutions-123.ru
Cumonoga E.B.
(Cr'Ay, Camapa)

simonova@smartsolutions-123.ru

B pabome paccmampusaromes pe3yiomamol UcC1e008aHUSL NPUMEHEHUSL Memo0a Ad0anMUBHO20 NIAHUPOB8a-
HUsL pabom npoexmos 0Jisl peulenus 3a0a4 npeonpusimusl A3POKOCMUYECKOU OMpacu.

KJ’IIO‘ICBLIC CJIOBA. aIAIITUBHOC HH&HHpOBaHHC, ynpaBneHHe HpOCKTaMI/I, My.TILTI/Ial"eHTHLIe TCXHOJIOTHUH.
BeedeHue

B Hacrosiiee BpeMsi BO3pacTaeT aKTyallbHOCTh U 3HAYMMOCTh OTIEPATUBHOTO YIPABICHHUS MPOCKTAMH.
OcobeHHOCTH TIOMOOHBIX 33/1a4 JUTS TPEIIPUSITHI a9POKOCMUYECKOM OTPACIH U BO3MOXHBIE CIIOCOOBI MX
petienust ObUTH PaCCMOTPEHBI aBTOpamMH B [1].

Jist moBeieHus: 3Q(HEKTUBHOCTH ONEPAaTUBHOTO YIPABICHUs MpeJlaraeTcss METo/I aJalTHBHOTO IIa-
HUPOBAHUS PadOT MPOEKTOB, KOTOPBIN CTPOHUTCS Ha 0a3e MyJIbTHATCHTHBIX TEXHOJIOTHIA 1 OHTONOTHH. Kax-
oMy OOBEKTY pealbHOr0 MHpa (IIPOEKTY, 3aj1ade, UCIIOIHUTEII0) COIMOCTABISIETCS MPOTPAMMHBIA areHT,
JEHCTBYIONIMI OT JIMIA U B HHTEPECaX CBOETO BIAEIbIA. ATCHTHI BCTYHAOT B KOMMYHHKAIMHU IPYT C IPY-
T'OM, YTO B pPE3YJIbTATC IMMO3BOJIACT NOCTUYb KOHCCHCYCA. I[aHHBII\/'I METOA OTIIMYACTCA OT KIaCCHYCCKUX IIOO-
XOJIOB TEM, YTO PACIIMCAHHUE HE CTPOHMTCS KaXIbIi pa3 3aHOBO, @ KOPPEKTHPYETCSI MO ACHCTBHEM BHEUIHHX
COOBITHIA TOJIBKO B TOW YACTH, I/Ie BO3HUKAST KOHDIIMKT WITH IIPOTHBOPEYHE.

s aHanu3a 3p¢GEKTUBHOCTH MCIOIL30BaHMS METO/A aJalTHBHOTO IJIAHUPOBAHUS B JIAHHOHM pabote
paccMaTpUBAECTCS. MOJEIbHBIA IPUMED U PE3YJILTATHI BEIYUCICHUI.

UccnedoeaHue enusiHusi adanmueHOCMU M1aHUPOBaHUsI Ha peasibHble CPOKU 8bIMOSIHEeHUS
npoekmoe

Jlyis ucciieoBaHus mpoiiecca IJIaHUPOBAHKS ITPOSKTOB U M3MEHEHUS CPOKOB MX BBITIOJHEHUS Mpejiia-
raercs cienyrolas MoJielbHas cuTyamus. B cucreme mpencrasieHo 20 pecypcoB (MCIIOHHATENEH) OTUHAKO-
BOH KBanM(pUKAINK, CIIOCOOHBIX BBITIONHATH JIFOOYIO 33/a4y C OAMHAKOBOH CKOpOCThIO. Tpedyercs 3armia-
HUPOBATh 5 TPOEKTOB Pa3IMYHON CIIO)KHOCTH, KOTOpbIE B cyMMe cocTosT u3 140 3amau pa3nu4Hoil Tpyio-
€MKOCTH, 33JJaHHON paBHOMEpHBIM pacnpeneiaeHueM ot 1 1o 10 nueit Ha 3agauy. [lonoBrHA 3a1ay B KaKI0M
MPOEKTEe CBSA3aHBI OTHOIICHUEM IOPSIKA. 337291, HAYaBIINCh, HE MOTYT OBITH MPEPBAHBI, U JOJDKHBI OBITh
BBITIOJTHEHBI Ha 3TOM e pecypce. [IpoeKThl U 3a/1a4u MOCTYMAT B HA4adbHbIE MOMEHT BPEMEHH MOJICIIH-
poBanus. B mpoiiecce BBIMOMHEHUS KaKIOW 3aj7aud MePBOHAYAILHO OICHEHHBIC TPY/103aTPaThl BaphUpPOBa-
JIUCHh B COOTBETCTBHHU ¢ (PyHKIMEH pacnipenenenus ['aycca co ctanmapTHeIM oTKiIoHeHHeM 6 = +0.3-A B cTo-
POHY BO3pacTaHusl TPYJAOEMKOCTH M C OTKJIOHeHHEeM G = -0.1-A B CTOPOHY YMEHBIIICHHUS [TIEPBOHAYAIILHO 3a-
JAHHOT0 00BeMa 3azaun A.

[lepBoHavyanbHO CTpPOUTCS OECKOH(MIUKTHBIN IUIAH, B KOTOPOM 3aJI0KEHBI 33JJaHHBIE OIEHKU TPYI0EM-
KocTH 3a7ad. OH CIy)KHT JUI CpPaBHEHUsI CIICHAPUEB TUIAHUPOBAHUS U OIMPEJIEICHHUS OMOPHOTO CPOKA BHI-
MOJIHEHHS BCeX 3a1a4 B npoektax. C MOMOIIbI0 MyJIbTUAT€HTHOM CUCTEMBbI yIIPaBJICHUs MPOCKTaMHU, pa3pa-
0oTaHHOI aBTOpaMu [2] MCCIeI0BAINCH JIBa CLIEHAPHUS YIIPABICHHUS TPOCKTAMH:

1) HeanmantuBHblii ciieHapuil. [TepBOHAYATBHO CO3AHHBIN MTAH KOPPEKTUPYETCS MO BPEMEHH, MPEO0TBpa-
11ast KOH(JIMKTBI KCTIOJIb30BaHMS PECYPCOB 0€3 MeperuIaHupOBaHUS 33134 110 IPYTUM PeCcypcaM, BO3MOXK-

HO, JIOCTYIHBIM B JaHHBIA MOMEHT. [Ipy KOpPpPEKTHPOBKE ONTUMH3ALINSA CBOOOIHBIX MECT HE ITPOBOIUTCH,

IIpaBasi TPaHUIlA BCEX 3a/1a4 CMEIAETCS BIPABO IO OCH BPEMEHHU.
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2) ApantuBHBI crueHapuil. [lepBOHAYAIBHO CO3JAHHBIN IUIAH KOPPEKTHPYETCS MOCPEACTBOM M3MEHEHHMS
CPOKOB BBITIOJTHEHUS 3a/1a4, TIPY 3TOM 3aJIa4¥l MOTYT aJallTUBHO TMEPETJIAHUPOBATHCS Ha CBOOOIHEIIN B
JAaHHBI MOMEHT pecypc (UCTIOTHUTENS).

Jlyis cpaBHEHUS Pe3yJbTaTOB AKCICPUMEHTa ObUTH MOCTPOCHBI I'pa)uKU 3aBHCUMOCTU OTHOIICHUS OT-
KIIOHEHHSI CYMMAapHBIX CPOKOB BEITIOJTHEHHS BCEX MPOEKTOB (AT) K CYMMapHOMY OIIEHOYHOMY CPOKY TIEpPBO-
HaAYaJILHOTO IUIaHa (T) B 3aBUCHMOCTH OT KOJIM4YeCTBa 3a1ad, d(t)=At/t (Puc. 1).

0,4
OTHOCUTENbHOE
0,35 OTK/IOHEHWe
BpeMeHu

03
025
02
0,15
01

0,05

Konuvecteo 3ajay
1 11 21 31 41 51 61 71 81 91 101 111 121 31

ApantusHoe NnNaHUpoBaHue HeapanTtusHoe NJ1aHUpoOBaHWe

Pucynox 1 — Cpasnenue omnocumenvbHozo epemeHu
OMKIOHEHUsL CPOKO8 BbINOJIHEHUSI NPOEKMO8

B crnyyae auHaMHYeCKOro W3MEHEHHUS! CPOKOB BBIMONHEHHS KKIOW 3aJaud MO MpPUYMHE W3MEHEHUS
TPYAOEMKOCTH 00IIlee BpeMs BBITIOJHEHUS YBEIUUMBACTCS C TeUeHHEM BpeMeHu. OHAKO NpH aJanTUBHOM
NEePEIUIaHNPOBAHUHN MYJIbTUAT€HTHASI CHCTEMa MCIOJIb3YeT CBOOOIHBIE MM OCBOOOKAAIOIINECS K JAHHOMY
MOMEHTY BPEMEHH pecypchl. DTO MPUBOAMT K 00Jiee MMOJHOM 3arpy3Ke pecypcoB, K OoJiee IIIOTHOMY paciu-
CaHMIO, YTO CHIKACT CYMMAapHYIO JUIUTEILHOCTh paboT Ha 10-15% 1o cpaBHEHHIO C HealalTUBHBIM IIJIaHH-
POBaHHUEM.

[Ipy HEOONBIIOM CyMMapHOM KOJIMYECTBE 3a4a4 IpadrKy aJanTUBHOIO M HEAAANTHBHOTO IUIAHUPOBA-
HUS TpakTU4ecKku coBmagarot. [Ipu ymepennom (no 140) ymcie 3aia4 afanTHBHBINA aJTOPUTM CHIKAET 00-
iee BpeMs BBINOJIHEHUS 3a CUET HaXOXKIEHHs MEHee 3arpy>KeHHBIX pecypcoB. Jlanee MOTOK 3a/1ay MpeBbI-
HI1aeT crnocoOOHOCTh PECYPCOB AAANTHBHO MEPEIUIAHUPOBATECS, U Pa3InIie YMEHbIIAETCS.

3aknroyeHue

JanpHeliee pa3BuTHE METOAA aJaNTHBHOTO IIIAHWPOBAHHWS IIPENAINOJIaraeT BBEIEHHE MEXaHHW3MOB
BHYTPEHHEH caMOperyJIsiMy areHTOB MPH MOCTPOSHUH PACIIMCAHUH, YTO JOJDKHO MPHBECTH K COKPALICHUIO
BpeMeHH 00padOTKU COOBITHI ¢ POCTOM 3arpy’KEHHOCTH PaCIHCaHMS.

Jlumepamypa

1. EM.KJIEUMEHOBA, T1.0. CKOBEJIEB, B.B. JJAPIOXWH, 1.B.MAVOPOB, /J.C.KOCOB, E.B.
CUMOHOBA, A.B.IIAPEB, A.JI. ®EOKTUCTOB, E.B. IIOJIOHUYYK. Myasmuacenmuas mexrono-
2usl a0anmueHo20 NAAHUPoganust 0as ynpagienust npoekmamu HUP u OKP 6 aspoxocmuuecKkux npuio-
gicenusix // MexarpoHuka, apTomaTtu3anus, yrnpasienue. — 2013, Ne5, — C. 58-63.

2. KJIEMMEHOBA E.M., CKOBEJIEB I1.0., JIAPIOXMH B.B., MAMIOPOB U.B., KOCOB J1.C., CU-
MOHOBA E.B., HAPEB A.B., DEOKTUCTOB A.JL., IIOJIOHYYK E.B. Unmenrexmyanvuas cucme-
ma «Smart Projects» 0ns onepamusnoeo ynpaeénenus pecypcamu 8 npoekmax HUP u OKP 6 peanvrom
spemenu // Uudopmanonnsie TexHonoruu. — 2013, — Ne6. — C. 27-36.
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AQANTAUUA NAPAMETPA NMPOM3BOAUTEINIBHOCTU B MOAENN 3ANAY4N
CUHTE3A APXUTEKTYPbI BbIYUCITUTENIBHON CUCTEMbI U NITAHUPOBAHUA
BbIYUCIEHUU OANA YNPABJIEHUA MPOrPAMMHbBIM NMPOEKTOM

Kiaumenko A.b.
(HUHU MBC FO®Y, Tacanpoe)
Anna_klimenko@mail.ru

Ipu ucnonvzosanuu mModenu 3a0auu CUHME3A APXUMEKIMYPbL GbIMUCTUMETLHOU CUCEMbL U NAAHUPOGAHUSL
8bIMUCAEHUU 0TI KANEHOAPHO20 NIAHUPOBAHUS NPOEKMO8 ¢ popMUposanuem HeoobxXo0UmMblx pecypco8 0OHUM
U3 BAJICHLIX AKYEHMOB ABIAEMCS 68e0eHIe Napamempa — nepemMeHHOU NPoU3800UMeNIbHOCIU Paspadomyu-
k08. [Ipouzeooumenvrocms paspabomuuKos 3a6UCUm om MHO2UX (pakmopos, Hauboiee GANCHbIMU U3 KO-
MOPbIX SAGNAEMCIL COCMASG KOLLEKMUBA U 8PeMs pabombl HAO HPOEKMOM.

KnroueBbie ci0Ba: KalneHAapHOTO IIAHWPOBAHHE, PACIPEICIICHUE PECYPCOB, MapaliebHOE UCTIOHEHHE
pabor.

BeedeHue

3agaya CHHTE3a apXUTEKTYPbl BhIYHMCINTEIbHONW cucTembl (BC) u mumanupoBanust BeraucieHuii [1,2]
MOXeT OBITh aTanTHPOBaHA IS TUITAHWPOBAHUS IPOTPAMMHBIX IPOEKTOB ¢ (POPMHUPOBAHUEM HEOOXOJMBIX
JUISL TOTO PECYPCOB. 371ech OJHUM M3 BAXKHBIX aclEKTOB SIBIISIETCS OMHMCAHKE MapaMeTpa IPOU3BOAUTENBHO-
CTH HMCIIOJHHTENICH MPOEKTa, KOTOpasi 3aBUCUT OT BPEMEHH pabOThl UCTIONHUTENS Hall MPOEKTOM, OOIIETO
KOJIMYECTBA MCIOJHUTENEH M BKJIIOYEHHEM HCIIOIHUTENS B OAHY M3 TPYII — «IKCIIEPTOBY, «00yJarommX
9KCIEPTOBY» U «YUYCHUKOBY.

1. U3meHeHue npou3eodumenbHOCMU
ucnonHumersneu npoekma

HauanbHasi pon3BOANTENBFHOCT P; HOBOTO HMCIOJHUTENSI COCTaBisieT o, o >0, OT HOMHHANBbHOU
IPOM3BOAUTENIBHOCTH B KOHIIE Neprona oOydeHus P, : P; = aP,[3], yHKnUIO 3aBHCHMOCTH HOMHHATb-
HOW POMU3BOANUTENILHOCTH HOBOTO MCIOJIHUTENS OT BPEMEHH IIPEIaraeTcsl 3alucaTh CIeLyOIM 00pa3oM:

p , t<t

) q
1j

1) pyj(1-a)

assim

pnomj-**(t) = (t=ty)+ap,;, t, <t<t,+t

assim

pzj , > tq +tassim

B CpCAHCM 3HAYCHUEC NOJH KIIOTCPAHHOTO» 06y‘laIOH_II/IMI/I SKCIIepTaMu BPpEMCHH Ha OJHOI'O HOBOI'O J -

'O UCHIOJHUTEIIA IIPUMEM PABHBIM ‘LIJ (t) , YUUTBIBAS, YTO HA MPOTSHKCHUU IIEPUOJAA ACCUMWIALNU B IIPOCKTC

t

assim V1A He-okenepra 44 (t) mo kpaiineii mepe He Bo3pacTaer.
4 (t) ommmem smHeiiHOM hyHKIMEH, YOBIBAIOIIEH C TCUCHHEM BPEMEHH TaKHM 0GPa3oM, UTO e¢ 3Ha-

4eHust m3MeHstoTes oT Lj 1o 0, rme Lj — ucxonHoe 3HaYeHHEe BPEMEHH, OTHUMAEMOTO j-M HE-3KCIIEPTOM Ha
cBO€ 00y4eHHE B JOJISIX OT HOPMBI pabouero BpeMeHH!.

L. .
@) ) ={-—L(t-t)+L;, ty<t<t, +t*m

assim
t

0, t>t, +t*m
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rae
Lj - J0JIA BpeMCHI/I, OTHHUMacMast j -M HUCIIOJIHUTCJICM y MHO>KCCTBa 3KCH€pTOB B MOMCHT Ha4aJjia O6y‘l€HI/IH,
0<L«l.

(DYHKLII/IH (2) OIIMCHIBACT 3aBUCHUMOCTH HU3MCHCHUA OOJJIU pa6oqero BpCMCHI/I, OTHUMACMOEC HEC-

IKCIIEPTOM Yy 00YYaIOIINX IKCIICPTOB OT BPEMEHHU.
Janee paccMOTpHM, Kak MEHSETCS HOMHHAIbHAs MPOHM3BOAMTEIHLHOCTh  OOYYAONIMX DKCIEPTOB

| .
pnom; earn-exp (t) B IEpHOJI BpEMCHU (tq ) tq +taSS'm) B TOM CJIy4ae, €CJIM B MOMCHT BpEMCHU tq OBLIO TIPO-

M3BeNIEHO J00aBIeHNE HOBBIX ucnoiaHuTenei. [1ycrs:
n_exp

2 (1)
(3) pnomjlearn_exp (t) — pnol,nljerslrn_exp (0) . (1_ k:1—)

learn_ex
m _€exp

m

rue
Hy (t) - momnst BpeMeHu, OTHEMaeMas y 9KCIEpToB K -M He-DKCIIEpTOM Ha COOCTBEHHOE 00yUeHHME,
m'-

P 4yci0 HEe-PKCIEPTOB;

learn_exp

m - YUCII0 00YJarOIINX SKCIEPTOB.

Jnst ucnionHuTeNel, NpUHAUIeKAIIMX K TPYIe SKCIEepTOB, OyJeM Mojiarath cieryrolee: UX HOMH-
HaJIbHAS IPOM3BOANTEIBHOCTD HE TIOABEPIKEHA N3MCHEHHSIM B CBSI3H C 00y4EHHUEM He-3KCIIEPTOB.

Kpome Toro, Heo0X0auMO JUTs BCEX MCIOIHUTEINCH, TOAKIIOUYCHHBIX K IPOCKTY, YYUTHIBATh (DaKT BIIUS-
HHS O0IIETO KOJTMYECTBA UCIIOHUTENEH Ha UX HOMHHAIBHYIO POU3BOIUTEILHOCTS [2].

HomunanbHast pOU3BOUTEIFHOCTS UCTIONTHUTENCH YMEHBIIAETCS ¢ BO3PACTAHMEM MX KOJIMYECTBA B CHITY
HAKJIQIHBIX PAacXOJI0B Ha KOMMYHHKAIMIO. TakuMm o0pa3oM, 3aBHCHMOCTH (DaKTHIECKOW HMPOH3BOAUTEIIHHOCTH

WCIIOJTHUTEJICH OT UX KOJIMYECTBa OyJIeT UMETh BHI:

0.06m?
—)

(4) pfact;(t) = pnom;(t) (1-
100
rae
pfact i (t) - paxTHUecKas NPOM3BOAUTENLHOCTD UCTIOMHHTENS;
pnom. (t) - UICXOJIHAss HOMUHAJIbHas IPOM3BOIUTEIILHOCTD UCITOJIHUTEIIS,

M - oOlIee YUCII0 UCIIOIHUTEIEH.
3aknroyeHue

BBeI[eHI/Ie MEPEMCHHOIO MmapaMeTpa MpoOrUu3BOAUTCIbHOCTH HCITOJIHUTEIICH MO3BOJISET aarnTupoBaTh 3a-
na4yy CHUHTE3a apXHUTCKTYPbI BCnu IIJIAaHUPOBAHUA BBIYHCIICHHI AJ1d TNTAaHUPOBAHUA NIPOTPaMMHBIX IIPOCKTOB
C OJHOBPCMCHHBIM PaCUCTOM HeO6XOZ[I/IMBIX PECypCOB AJIs €0 3aBCPIICHHUA B CPOK.

Jlumepamypa

1. BAPCKMU A.B. [apannensuvie npoyeccol 6 6bl4UCIUMENbHBIX CUCTEMAX: NAAHUPOBAHUE U OP2aAHU3G-
yus. — M.: Paguo u cBsizb, 1990.

2. KOCTEHKO B.A. IIpo6nemvi pazpabomxu umepayuoHHbix aieopummos 0iisi ROCIPOEHUs. pACNUCAHUL
€ 0OHOBPEMEHHBIM HAXOHCOEHUEM He0OX00UMO20 KOIUYecmea pecypcos u ux xapakmepucmux // Vc-
KyccTBeHHbIH naTemekT (Jonenk), 2002. No 2, C.141-150.

3. MADACHY, R. Software Process Dynamics. IEEE Press. 2008.
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OCOBEHHOCTU NIAHUPOBAHUA NMPOITPAMMHbIX NMPOEKTOB
C ®OPMUPOBAHUEM KOJIJIEKTUBA PASPABOTHUKOB

Kianmenko A.B.
(HUU MBC FO®Y, Tazanpo2)
Anna_klimenko@mail.ru

B nacmosawee epems nianuposanue npocpaMMHbIX NPOEKMOG AGIAEMCA AKMYATbHbIM U PA3EUSAIOUUMCS
nHanpasnenuem. Cmamvs NOCEAUWEHA AHATUZY HAUDOTIee BAJICHBIX, C MOYKU 3PEeHUs A8mopa, 0cobenHocmel
NOCMPOeHUs KaneHOApHo20 NiaHa pabom u 0OOCHOBAHUIO UX YUemd 8 NOCMPOeHUU MOOelu 3a0aiu KaieH-
0apHO20 NIAHUPOBAHUSL NPOSPAMMHBIX NPOEKMO8.

KiroueBbie croBa: ynpaieHUe MPOrPaMMHBIMU MTPOSKTaMH, TUIAHHPOBaHUE, (OPMUPOBAHHUE KOJIIEKTH-
Ba pa3pabOTUHKOB.

BeedeHue

B HacTosiiee BpeMsi IJIaHUPOBAHKE MPOrPAMMHBIX POSKTOB SIBISICTCS OIHOM M3 aKTyalbHBIX HAyIHO-
NPAKTHYCCKUX 3a]a4 COBPEMEHHOCTH. [IpOM3BOACTBO MPOrpaMMHBIX MPOIYKTOB MpPHOOpETaeT Bce GoJee
SIPKO BBIP@XKEHHBIC YEPThHI IPOMBIIIICHHOTO MPOM3BOJICTBA, HO BMECTE C TEM UMEET JOCTATOYHO YETKHUE OT-
JIMYHUS OT, K IPUMEPY, XapakTepa paboT 10 PHITHIO TPAHIIECH UITH e OT MEXaHU3UPOBAHHOTO TIPOM3BO/ICTRA.
OTinuus 3TH, KAK MUHHMYM, CJICAYIOLINE:

- HAJIMYUC pa3BUTOIO PbIHKA TPYyJda IO3BOJIACT IMIPOU3BOJIUTH ILO6aBJ'[CHI/IC HOBBIX COTPYAHHUKOB K ITPOCK-
Ty, €CIIH 9TO HEOOXOIMMO, Ha JIFOOOM CTaJ MU MPOEKTa U B MPOU3BOJIBLHOM KommdecTBe. Kpome Toro, Bo3-
MO>KHBI BapHAHTBI IIEPEBO/Ia COTPYAHUKOB C OJJHOTO MPOEKTA Ha IPYroii;

- YBEJHMYCHHUE KOJIUYECTBA COTPYAHUKOB (PECYPCOB) MOCIIE MOAKITIOUEHHS UX K MPOEKTY, KaK MPaBHJIO,
NPHBOIUT HE K YCKOPCHHUIO BBIMTOJIHCHUS 33/1a4, a HA000POT — K 00IIeMy 3aMe/UICHUIO BBIMOIHEHHUS TIPOCK-
ta[4]. B pesynbrare, eciu CIMIIKOM MHOTO COTPYAHHKOB JOOABJICHO, WK CIUIIKOM M031HO[3], MpoeKT He
YKIIaAbIBACTCA B OTBEACHHOC JJI BBIIIOJIHCHUA BPEMHI;

- IPOM3BOIUTEILHOCTh COTPYAHUKOB SIBJISIETCSI IIEPEMEHHOM 1 3aBHCUT OT MHOTHX (PakTOpoB (OT MOTHU-
BaIlMH, OT SMOI[HOHAIBHOTO COCTOSHHS pa3paboTyrKa, OT BPEMEHH ero paboThl Ha mpoekTe)[5].

I[TepBbie [Ba OTIINYHS OCTAOJISAIOT OrpaHUYEHUS Ha PECYPCHI M MO3BOJISIFOT CTABHUTh 33/1a4y IJIaHHPOBa-
HHsl TIPOTPAMMHBIX TPOEKTOB HE KaK 3a/1auy COCTAaBJECHHs PACIHCAHUS MO PE3yJIbTaTaM aHalHu3a CETEBOTO
rpaduka 3a/1a4, a KaK 3aa4y KaJeHJapHOro INIAHUPOBAHHS C OJHOBPEMEHHBIM (DOPMHUPOBAHHUEM KOJIJICKTH-
Ba pa3paboTuukoB. TpeTbe OTIHYME SIBISETCS MPUYMHONW HEOOXOAMMOCTH aKIEHTHPOBaTh BHUMaHHE Ha
BBEJICHHE B 33/1a4y MPOU3BOIUTEIIBHOCTH Pa3pabOTUhKa KaK (YHKIHIO OT BPEMEHHU MPHUCYTCTBUS B MPOCKTE
U COOTHOIIICHHUS KOJIMYECTBEHHBIX XapPaKTEPHUCTHK TPYII pa3pabOTIMKOB HA MPOEKTE, O 4eM OyeT moapoo-
HO CKa3aHo Jiasee.

Llesb maHHOU CTaThH — BHISABHTH M MPOAHAIN3MPOBATH [TAPAMETPBI 33/1aull CHHTE3a apXuTeKTypbl BC u
IIJIAaHUPOBAHUA BBI‘-IPICJ'IGHPIFI, IMoJIC)KAIMUE aJgarnTalunu i YHOpaBJICHUSA HPOCKTaMU C YUCTOM OINMCAHHBIX
BBIILIE OCOOCHHOCTEH.

1. 3adaya cuHme3sa apxumekmypbi 8bIYUCIUMENIbHOU cUCMeMbI U MJ1aHUpo8aHusi 8bI4uc-
J1IeHull

3agady cuHTe3a apxuTeKTyphl BC 1 mIaHMpOBaHUS BHIYUCICHUNH MOXXHO OTHECTH K KJIACCHYECKUM 3a-
JladaM pacIpe/iesieHus] PECYpPCOB ¢ HECKIaAUpyeMbIMU pecypcamu. OOmuii BUJI 3a1a4ul CIeIYIOIINN: HEO00-
XOJIUMO JTISI YaCTUIHO YIOPSIOYCHHBIX 3a7ad c(hopMUpOBATh TAKOE MHUHHMAIBHOE KOJHMYECTBO PECYPCOB,
4T0OBI 3a1aun OBUTH BBITOJHEHBI B CPoK. B paborax bapckoro A.B.[1] 3amaua dopMyaupyercs Tak: «Ijis
3a3JIaHHOT'O KOMILIEKCa HH(DOPMAIMOHHO U 110 YIPABICHUIO B3aMMOCBS3aHHBIX 33/1a4, 3aJJaHHON apXUTEKTY-
PBI BBIYUCIUTEIBHON CUCTEMBI, a TAKXKE 3aJaHHOTO OIPAHUYEHUSI HA JOIMYCTUMOE BPEMS BBIUUCIUTEIHHOIO
mporiecca BeIOpaTh KoMiniekTauio BC MuHUMaNbHONW CTOMMOCTH.» KpoMme TOro, B OTKPHITON MeYaTH HMe-
I0TCS U IPyTUE MyOIuKauy ¢ (popManbHON OCTAHOBKOW 3TOH )K€ 3a/lauu, Harpumep, B [2]. 3agada cuHTe3a
apxuTekTypsl BC 1 11aHMpOBaHUs BEIYMCICHUN TIPEJICTABIICHA KaK 33a/lada KOMOMHATOPHOW ONTHMU3AINN U
srsiercs: NP-tpyanoii. [Ipon3BoauTensHOCTS MPOLIECCOPHBIX YCTPOIMCTB SBISETCS BEIMYNHONW TMOCTOSTHHOM
Y, TI0 KpaifHEeH Mepe, B IPEACTABICHHBIX B IIEYaTH MOJICIIAX HE 3aBUCUT OT BpEMEHH U OT cocTtaBa BC.

113



COJIEP)KAHUE

2. OcobeHHOCMu ¢hopmanu3sayuu 3adaqyu KasieHOapHO20 niaHUpPoeaHus!
npoekma c ¢ghopmupogaHuemM Kosekmuea pazpabomyukos

B moctpoennn MaTeMaTH4ecKod MOJENH 3aaui KaJleHAapHOro IUIAHMPOBaHUs NpoeKTa ¢ hopMupoBa-
HUEM KOJJICKTHBA Pa3pabOTUMKOB IENEeCOO0pa3HO OMMUPATHCS Ha Psill AOMYLICHHH, NPUHITHIX B paboTax
[4,5].

C yBenuueHHEM KOJIMYECTBA UCIIONHUTENEH (haKTHUecKasi IPOU3BOAUTENBHOCTD KaXKAO0TO U3 HUX Iaja-
€T 110 IPUYHMHE BO3PACTaHUs HAKJIAAHBIX PACX00B HA KOMMYHUKALHUIO.

MHOX€eCTBO BCeX WCIOIHUTENCH, paboTaroIuX HajJ MPOSKTOM, pa30MTO HA TPU I'PYIIBI: IPYIILY «IKC-
HEPTOBY, TPYIIY «00yJarOIIUX IKCIIEPTOBY, TPYIITY «HE-3KCIIEPTOBY.

o mpormrecTBUH Meproia aCCUMIIISIIAN B IIPOEKTE «HE-IKCIEPT» 00peTaeT HOMUHAIBHYIO IPOU3BOIM-
TENBHOCTh, 3HAYEHUE KOTOPOW B JaJIbHEHIIEM YK€ HE MEHSAETCS] Ha OTHOCUTEIIBHO OOJBIIUX MPOMEKYTKAX
BpPEMEHH.

Ha npotsbkenun neprona acCUMIIISIIIY B IPOEKTE «HE-IKCIIEPT» OTHUMAET BpeMs Ha CBOE O0YUYEHHUE Y
UCTIONIHUTENEH U3 TPYIIbl «00YYalomMX SKCIEPTOB», TEM CaMbIM CHIDKAs MX HOMHHAIBHYIO TPOHM3BOAM-
TEJBbHOCTb.

B n060#i TOuke IUIAaHMPOBAHUS UCIOJIHUTEIb U3 IPYIIBl «HE-IKCIEPTOBY» MOXKET OBITh IIEpEBENCH B
TPYIIY «IKCIEPTOBY» WM «00y4aroIUuX SKCIEPTOB» MOCPEACTBOM MPHUHSATHS YNPABICHUECKOTO PELICHHUS,
€CIIM BBIIIOJHSETCS YCIIOBHE €ro NPeObIBaHuUs B IPOEKTE B TCUCHKE IIEPHOAA BPEMEHH HE MEHbBILEM, YeM I1e-
pHOA acCUMWIALMM B IpoekTe. PakTHUYecKH B TOYKaX MEPEIUIAHUPOBAHUS MPOUCXOOUT (OPMUpPOBAHHE
IPYIII UCIIOJHUTENEH.

Bb1800bI

VY4eTr B IOCTPOESHUM MOJEIH 3a/1a4H KaJeHAAPHOTO INIAHUPOBAHMSA IPOEKTa ¢ GOPMUPOBAHUEM KOJUICK-
THBa pa3padOTUYMKOB MEPEUUCICHHBIX JOMYIICHUH MPUBOIUT K U3MEHEHUIO MOJCIH 3aJaull CUHTE3a apXu-
TekTypbl BC u nianupoBaHus BBIYMCICHHUH B CIEIYIOIIEM acleKTe: MOSBIAETCS NepeMeHHas MPOU3BOIU-
TENBHOCTH KaK (YHKIMsSI BPEMEHHM M COCTaBa KOJUJICKTHBA pa3padOT4YMKOB. BBeneHue Takoil 3aBUCHMMOCTH
CTaBUT BOIPOC O pa3paboTKe HOBBIX METOJIOB U aJITOPUTMOB ITOMCKA PELICHUH 3a1auu.
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MUKPOUTEPALIMU B NPOLECCE NPOU3BOLOCTBA
NMPOrPAMMHOI'O OBECIMNEYEHUA

Komxkuasko A.B., Tpouenko P.B.
(HMnorcenepno-mexnonocuueckas akademus
FOsicno20 gheoepanvroeo ynusepcumema, Tazanpoe)
a.koshkidko@gmail.com, roman.trotsenko@gmail.com

Paccmampusaemca npobnema nocmagox UHKpemMenma npocpammHo20 npooykma enadenvyy npooykma. B
Kauecmeae peuienus npeoiazaemcs 66e0eHue MUKpoumepayutl 8 npoyecc pazpabomxu npoepammHo2o obec-
neyeHusl.

KiroueBsie ciioBa: mporpaMMHoe obecriedueHune, pa3padoTka, THOKAE METOI0IOTHN, HTEPAIH, MUKPOH-
Tepaluu.

BonpmMHCTBO THOKMX METOOJIOT M HalleIeHbl HA MUHUMM3ALUIO PUCKOB ITyTEM CBEIEHHS Pa3paboTKu
K CE€pUU KOPOTKUX IMKJIOB, Ha3bIBAEMbBIX UTEPAlMAMH, KOTOPble OOBIYHO IJIATCA ABe-TpU Henenu. Kaxnas
uTepanms cama no cede BBITJISIINT KaK MPOrpaMMHBIN MPOSKT B MUHHUATIOPE U BKIIIOYAET BCE 3a7ayH, He0O-
XOAMMBIE IJIs1 BBIJAYU MUHHU-IIPUPOCTA M0 (PYHKIHMOHATIBHOCTH: TUIAHUPOBAaHUE, aHATN3 TPEOOBaHUM, IPOEK-
THPOBaHUE, KOOUPOBaHME, TECTUPOBAaHWE M AOKyMEHTHpOBaHHE. [l0 3aBEpIIEHHIO WTEpalliy BIAACIBILY
MPOIYKTa MMOCTABIACTCS] HHKPEMEHT MPOAYKTa B BHJIE TIOJHOCTHIO TOTOBOTO (DYHKIIMOHANA, pa3paboTaHHOTO
3a UTEpALUIO

OpHako, Kak MMOKa3bIBacT MPAaKTHUKA, HTEPALUN [UTMHON BE-TPU HEAENH, U Jake [UIMHON B OJHY HeJe-
JII0 HE BCET/Ia MpUeMIIEMbI JJIsl BIaelblia MPOAYKTa B CiIydae, eciii pa3padaTeiBacTcs MPOAYKT AJsl OBICTPO
pasBuBaroiierocst ouszneca. [lomHBINA 0TKa3 OT UTepanyii 1 pa3paboTKa 3a/1a4 B MOPsAKE IpHOpUTETa (KaK B
Kanban) taxxe moxer OBITh He BIIOJIHE YAOOHA B BHIY TOTO, YTO B TAKOM CIIy4ae BIIAJENbIy MPOAYKTa
CJIO)KHO IUIAHMPOBATh PA3BUTHE MPOAYKTa W OPHEHTHPOBATHCS B CPOKax. 3aKa3uuKy 4acTo Tpedyercs
HaOJI01aTh 38 N3MEHEHUSIMH MIPAKTUYECKU B PEKUME PEaTbHOTO BPEeMEHH.

B takux cnydasx 3QQpeKTUBHBIM KOMIPOMHUCCOM SIBJISIETCSI COXPAaHEHUE KJIACCHYECKUX UTepauui U A0-
0aBlieHHE MUKPOUTEpaNii BO BHYTPb KaKJON UTEPALIIH.

B Havazne urepanyu mpoBOAMTCS IUIAHUPOBaHWE (Kak B Scrum), TA€ ONPEASNSIOTCS 3aa4H, KOTOphIe
JIOJKHBI OBITH pealn30BaHbl B TCUCHUE HTEPALIHH.

Kaxnpiii 1eHp B onpesneieHHOe BpeMsi, IPUHATOE HA MPOEKTE, MPOM3BOAUTCS COOpPKa roToBOTO (pyHK-
LMOHAaJIa, ITOCJIE Yero K HeMy MpeA0CTaBIsIeTCsl JOCTYI 3aKa3uuKy. B TaHHOM cityyae AjMHa MUKpOUTEPALIUN
cocTaBisieT oJiuH pabouwmii AeHsb (8-10 gacos).

OnacHbIM MOMEHTOM SIBIISIETCS TO, YTO B COOPKY MOKET MOIACTh HENPOTECTUPOBAHHBIN (PyHKIIMOHAI,
YTO MOJKET MPUBECTH K HEXENATENIBHBIM MTOCIEACTBHSAM, TAKUM KaK HETaTHUBHAs peaklus 3aKa3uuKa U BBI-
X071 HEKaueCTBEHHOTO (YHKIMOHANA B MPOJAYKIMOHHYIO cpeny. UToObl M30ekaTh 3TOTO, CIeayeT COOIto-
JIaTh HECKOJIBKO IIPaBHI:

1. Co3nathk OTAETBHYIO TECTOBYIO CpEY Ul IOCTABOK BEPCHM B KOHIIE MUKPOUTEPALIMI U IeMOHCTpa-
MM 3aKa34HUKYy.

2. Tlpenynpenutsb 3aKa3zvyrka O TOM, YTO B TECTOBOW CpeJie MOXKET HaXOAUTHCS HE3aKOHYCHHBIN (yHK-
LUOHAJI, KOTOPBIM OyzaeT u3MeHATbca. Takoi (yHKIMOHA MOXKET COJIepXkaTh OMNOKHU, KOTOphle OyIyT Hc-
MpaBJIeHbI Mlepe COOPKOl B IPOLYKIIMOHHOM Cpefie B KOHLIE HTEPALHH.

3. B cOOpKy B MPOAYKIIMOHHOW Cpe/ie BKJIIOYATh TOJIBKO ITOJIHOCTBIO TOTOBBIM, MPOTECTHPOBAHHBIM
(YHKLIMOHAJ, KOTOPBIH 3aKa34YMK MOXET MOJHOLEHHO HCIOJIb30BaTh 110 €ro NpsiMoMy HazHaueHHuto. COOpKu
B IPOAYKIIMOHHOM Cpezie MPOBOANUTE B KOHIIE KaX /10l OCHOBHOM HTEPALIHN.

Heo6xonumo obpatuts BHUMaHue Ha (POPMUPOBAHKE MTPABUIIHHBIX OXKUIAHWHN Y 3aKa34MKa OTHOCHUTEIb-
HO TTOCTAaBOK MHKPEMEHTA MPOAYKTA. 3aKa3ulK JOJDKEH YeTKO TOHMMATh Pa3HUIy MEXAY MOCTaBKaMy B Te-
CTOBOH U MPOAYKIMOHHOM cpenax. [lepBoe sBiseTcs cBOEro poja MPOTOTUIIOM sl IEMOHCTPAIMU IPOMEXKY-
TOYHOTO pe3yJibTaTa 3aKa3uuKy, BTOpOe — MPOTECTUPOBAHHBIN U IMOJHOCTHIO TOTOBBIH K padoTe (hyHKIHOHA.
[IposicHeHne 3THX MOMEHTOB TTO3BOJISIET N30€KaTh HETATUBHOW OOPATHOM CBSI3M CO CTOPOHBI 3aKa3uHKa.

Taxkum 00pa3om, MUKpOUTEPALIMOHHBINA MOJAX0/] IO3BOJISIET IIOJIyYaTh PAHHIOW 0OpaTHYIO CBSA3b OT Bila-
Jenblia MPOAYKTa, U B ClIydae He0OXOIMMOCTH OBICTPO pearupoBaTh Ha U3MEHEHH. B pe3ynbrare 3aKkazuuk
MaKCHMaJIbHO BOBJIEYEH B IPOLIECC Pa3padOTKH, YTO MOJIOKHUTENHHO BIHMSIET HA AWHAMHUKY Pa3BUTHA MPO-
IyKTa.
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METOAOUKA OLEHKX PUCKOB MNMPEBbILLEHUA CPOKOB BbIMNOJIHEHUA
NMPOEKTOB PEMOHTA OB BbEKTOB FrA3OTPAHCIOPTHbIX
CUCTEM NO MAJIbIM BbIBOPKAM

Jlecubix B.B, JIuteun 10.B.
(000 «HHHza33k0n0Mmuxay, Mockea)
vvlesnykh@gmail.com, litvinj@mail.ru

B ooxnade npeonosicena memoouka oyeHKU PUCKOB BbINOIHEHUS PEMOHMHBIX pabom Ha 0O0bekmax ea-
30MPAHCHOPMHOU CUCTEMbL HO MATbIM blOOpKaM. st peuteHusi ROCMAGIEeHHOU 3a0aq UCHOIb3YemCsl
KOMOUHayusi 08yX CIAMUCMUYecKUx npuemos. Oymcmpana u annpoxcumupyiowux kpusvix I pama-ILlapnve.
Bymempan noszeonsiem nonyuums CKOPpeKMupoSaHHvle HA CMewjeHue oyeHku cmamucmuk (MomMenmos)
CYHAlHON 6enUUUNbL, a annpoxcumupyiowue kpusvle I pama-Illapive, - 6occmanagnueams Heu38eCMHyIO
@dyHkyuo pacnpeoenenus 6pemMeHl bINOTHEHUS PEMOHMHBIX pAOOm, UCTIONb3YSI NOJYUEeHHbIe NPU HOMOWU
oymcempana 3uavenus. KomoOunayus OanHublx Memo008 no380sem 60CCMAaHABIUBAMb HEUZBECMHYIO QVHK-
YU NIOMHOCMU PACHpedeienusl GDEMEHU GbINOTHEHUSI PEMOHMHBIX pabom U OYeHUBams COOMEEemMCmayio-
wue pucKu.

KnroueBbie ciioBa: peMOHT OOBEKTOB I'a30TPAaHCIIOPTHON CHUCTEMBI, PUCKH, OyTcTparl, KpuBble 1'pama-
[Tapnse.

BeedeHue

I"azorpanrcnoprasie cuctemsl (I'TC) SBIAIOTCSA CIOKHBIMU TEPPUTOPHAIBFHO pacHpeelIeHHBIMUA 00BeK-
TaMu, TpC6YIOHlI/IMI/I MMOCTOSIHHOM MMOAACPIKKHN pa6OTOCHOCO6HOCTI/I BXOAIIMX B HUX 3JICMCHTOB IIYTEM BLI-
MOJTHEHUS TPOQUIAKTUIECKUX U PEMOHTHBIX paboT. [IpoBesieHne peMOHTHBIX Pa0dOT Ha OTAEILHOM 00BEKTE
I'TC moxeT OBITh TIPEACTABICHO B BUAE MPOeKTa. [Ipu 3TOM OOJBIIMHCTBO MPOEKTOB PEMOHTA, HAPSAMY C
OTIpeIeNIEHHON YHUKAFHOCTHIO 00JIAAAar0T PAIOM CXOXKHUX (THUIOBBIX) XapaKTEPHUCTUK (MOI00HAs CTPYKTypa
paboT, MOTPEeOHOCTh B OJJHOTUITHBIX PECypcax  Jp.), YTO HO3BOJISET UCIIOIb30BaTh CTATUCTUUCCKUE JaHHBIC
10 paHee BBIIOJIHEHHBIM paboTaM AJIsl OLIEHOK M MPOrHO3y Oyaymiux paboT. PeMOHTHBIE opraHu3anuy, Kak
MPaBUIIO, 00JIATAI0T COOCTBEHHBIMH 0a3aMM JaHHBIX (pPEeaTrn30BaHHBIME B PAMKAaX CHCTEM YTIPABJICHUS MPO-
eKTamu) ¢ uH(popMalureil 0 MPOIUTBIX BpEMEHAX peallu3aliy MPOEKTOB, KOTOPOH OOBIYHO OKAa3bIBACTCS HE
JIOCTATOYHO JUIS MCIIOJIb30BAHUS KJIACCHYSCKUX METOJIOB MaTeMaTHYECKON CTaTUCTUKU. B Hacrosiel pado-
T€ MOJ PUCKOM OyZeT MOHMMATHCS BEPOSTHOE IMPEBBIMICHUE IJIAHOBBIX CPOKOB BBIIIOJHEHUS PEMOHTHBIX
pabot Ha otaensHOM o0bekTe [ ' TC. Lens HacTosmeit paboThl 3aKkIo4aeTcs B pa3padOTKe METOAMKH KOJIH-
YeCTBEHHOMH OLICHKHN PHUCKOB IMPEBLIIICHUSA CPOKOB BBIITOJIHECHUSA THIIOBBIX IMPOCKTOB PEMOHTA 110 MAJIBIM BbI-
0opkaM, 6a3upylomIeicst Ha CTaTUCTUYECKOH mpoueaype OyTcrpana U anpoKCUMUPYIOIIKX KpUBHIX I'pama-
[Tapnse.

1. OyeHka moYeyHbIX U UHMepPe8asibHbIX 3HaYeHul
MOMeHmMoe pacnpedesieHUsi clyYaliHbIX epeMeH
6bIMNOoJSIHeHUsI PeMOHMHbIX pabom

OcHOBHOI1 3a/1aueil Ha JaHHOM 3Tarle METOJIMKH SBJISETCS OLIEHKAa CPEeTHETr0o 3HAYEHHUS, CTAHJAPTHOTO
OTKJIOHEHHS U JIp. MOMEHTOB BPEMEHH BBHINIOJIHEHHS PEMOHTHBIX paboT Ha oObekTax [ 'TC, a Taxke mocTpoe-
HUE JOBEPUTEIHHBIX MHTEPBAJIOB /IS STHX MOMEHTOB I0 MaJIbIM BHIOOPKAaM IIPH HEM3BECTHOM OJHOTOPO-
HOM 3aKoHe pacnpezesneHus. s oleHKn MOMEHTOB CITy4ailHOM BEJIMYMHBI 110 OTPaHUYEHHOH BBIOOPKE HC-
MOJIB3YETCs TpoLeAypa OyTcTpana, IO3BOJISIOMAast, B 9aCTHOCTH, YMEHBIINTh CMEIEHHE TOYEUHBIX OI[EHOK
MOMEHTOB CITy4aifHOH BETMYHHBI [2].

AJropuTM NMpUMEHEHHUs MPOLEeAypbl OyTcTpamna JJisi OLEHKH TOYEYHBIX U MHTEPBAIbHBIX 3HAYEHUH MO-
MEHTOB COCTOUT M3 CJIEIYIOIINX IIaroB:

1. Coop wm anHamu3 wuH(pOpPMAIIMM O BpPEMEHAX BBITOJHCHUS OOBEKTA PEMOHTAa B TIPOIIOM

t=(t,t,,..t).
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2. Ucnone3ys Oyrcrpam, momyauts M~ [5000 —10000] mnceBnoBbIOOPOK IyTeM pPaBHOBEPOSTHOTO

«BBITATUBAHUS) CITy4ailHbIX BeaH4uH [y , kK =1,n wu3 ucxomuoii BBEIOOPKH C BO3BpAIICHUEM.

3. OreHka TOYCUHBIX 3HAYCHUH MOMEHTOB CITYYaiiHOM BEJTMYMHBI 110 KaXKIOH MCEBOBBEIOOPKE, UCTIONb-
3ysl H3BECTHBIE METOBI OIIEHKH CpeaHero. /i mocnenyommx 3TaroB METOIUKH TPeOyeTCsl OLIEHUTh TPETHI

(Ir;;) gerBepTsIii (I, ;) OCHOBHBIC MOMEHTEI CITy4YaifHOI BEITMYHMHBI.

4. OueHka JOBEPUTEIHHBIX MHTEPBAJIOB MOJYUYECHHBIX CTATUCTUK OyTCTPAIIOBCKOTO pacpeaeIcHHs.

Takum oOpa3om, B pe3ynbTaTe MPUMEHEHHS MIPENTI0KEHHOTO AITOPUTMA, YAAeTCs IOMYyYUTh TOYEUHbIE,
CKOPPEKTHUPOBAHHBIC HA CMEIIICHUS, U UHTEPBAIbHBIC 3HAUCHUS MOMEHTOB CIIy4ailHOW BETMYMHBI — BPEMEHHU
PEMOHTa KOHKPETHOT'O 00BEKTa Ta30MPOBO/Ia - KOTOPBIC MCIIOJIB3YIOTCSA B KAYECTBE [1apaMeTPOB allpPOKCH-
Mupyrommx KpuBsix [ 'pama-Illapiase Ha BTOpoM 3Tare METOIUKH.

2. OuyeHkKa puckoe npeebIWeHUs1 CPOKO8 8bINOJ/IHEHUSI PeMOHMHbIX pabom Ha
omdenbHoM o6bexkme I'TC ¢ ucnonb3oeaHuem Kpuebix pama-LUapnbe

OcHOBHO#1 3a1a4ell JAHHOTO 3Tana METOJUKH SIBIISICTCSA OLIEHKA PUCKOB MPEBBIILICHNUS CPOKOB BBIIIOIHE-
HUSI PEMOHTHBIX paboT Ha oTae’abHOM 00bekTe [ 'TC myTem npruOImKeHHOTO BOCCTAHOBICHHSI HEM3BECTHOM
(YHKIMY pactpeieieHus] U OLEHKH UCKOMBIX KBaHTWICH. J{JIs pelieHus TaHHOH 3a/1a4uu MpejiaraeTcsi Boc-
noJyib30BaThes KpuBbIMU I pama-l1llapnbe Tuna A, Mo3BONIAIOIIMMEU POBECTH ANMIPOKCUMALIUIO HEU3BECTHOTO
OZHOTOpPOOTo 3aKOHA paCIpe/Ie/ICHHs CITydailHOW BenmuyuuHbl [1]. JIis npakTHYeCKOTro MCIOIb30BaHHS OLCH-
KM paclpesiesieHs] BpEMEHH PeMOHTa JTIOCTaTOYHO OTPaHUYUTHCS JIHIIb NEPBBIMU TPEMsl WIEHAMH aIIpoK-
CUMUPYIOIIHX KpI/IBBIX Tuna A [1]'

1) f.00=f()- f‘s)( 0+ 10y,

e
f,(X) - 3HaYEHME DyHKIMK IIOTHOCTH HOPMAILHOTO PACTIPE/IENIEHHS. B TOUKE X;
f (X) - mokanbras Gpynkuust Jlarnaca;

Iy - -Blif OCHOBHOI MOMCHT CJTy4aifHO¥ BEINYHHbI;

f (9 (X) - z-ast nponsBoHAs OT NoKaNBHO pyHKIHH Jlamaca.
Otmernm, uto B (1) r, 0003HAYaeT «KOCOCTBY, a I, - «KPYTOCTh» KPUBOHU IUIOTHOCTH, CKOPPEKTHPO-

BaHHBIC HA CMEIICHHUE OLIEHKHU KOTOPBIX OBbUIM MOJTYyUYSHBI IPH MOMOIIHM OyTCTpana B MPEIbIAYILIEM pa3iele.
Takum 00pa3oM, MCHOJIb30BaHHE JAHHBIX KPHBBIX ITO3BOJISICT BOCCTAHABIMBAThH (QYHKIMU PACIPEICIICHUS,
ONM3KHe K HOPMAJbHOMY 3aKOHY, HMEIOIIHE HEeHYJICBYI0 aCHMMETpPHUIO U dKcecc. OTcekast Ha IMOIy4YeHHOM
(GYHKIMH HEOOXOMMMbIC KBAHTHIIM, YA€TCS BBIMOJHHUTH OLICHKY PUCKOB MPEBBIIICHHS CPOKOB BBIMOJTHEHUSI
PEMOHTHBIX paboT.

Takum 00pa3oMm, B HacTosIeil paboTe MpeayoKeHa METOAUKA OLEHKH PHCKOB IMPEBBIMICHHS CPOKOB
BBITIOJIHEHHSI PEMOHTHBIX padoT Ha oObektax ['TC, Gasupyromascs Ha CTaTHCTHYECKOW Iporeaype OyrTc-
Tpama W anmpokcumupyroumx Kpuebix ['pama-Illapibe. [IpoBeneHHOE CpaBHEHHE ¢ MMHUTAI[HOHHBIMH U
IKCIIEPUMEHTAIBHBIMHU JJAHHBIMH TTOKa3aTENN XOPOIIYI0 TOYHOCTb MOIYYSHHBIX PE3yIbTaTOB.

JlanpHeiinme ucclieqoBaHus OyayT CBS3aHbI C UCIIOIB30BAaHUEM allapara HOPSIKOBBIX CTATUCTHK LIS
OIpe/ieNieHHs HTOTOBOTO PacIpe/IeICHUs! JUTUTEILHOCTH BhIBOIA U3 dKcIutyaTauu  (parmenta ['TC, cocto-
SIIETO U3 MPOU3BOJILHOTO YKCIA OOBEKTOB C PA3THYHBIMU (DYHKIMSMH PACIPE/IC/ICHNs] BPEMEHHU MX BBIIOJ-
HEHHSI.

Jlumepamypa

1. MUTPOIIOJIbCKHH A.K. TexuuKa CTaTUCTHYECKUX BBIYMCIICHUH. M. Hayka, 1971 1. — 576 C.
2. EFRON B. Bootstrap methods: Another look at jackknife // Ann. Stat. Vol. 7, 1979. P. 1-26.
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OoNnTUMU3ALIUA YNPABJIEHUA MPOEKTUPOBAHWEM U CTPOUTEJIbCTBOM C
NMOMOLLBbI « COBETYUKA ONMEPATOPA» W MHOITOMEPHbIX MOAEJIEU

Camatos P.A.
(Boponesicckuii 2ocyoapcmeennviil
ApXUMeKmypHo-CmpoumenbHulil YHUSEPCUMent)
samatov.r@mail.ru

B cmamuve paccmampueaenicia npumMeHerue «coeemduka onepamopa» npu npoekKmuposanuu, a maxkace op-
carnuzayuu u ynpasjieruu cmpounmeibCmeom C y4emom UcCnolb306aHUss MHO2OMEPHbIX Mooenell. CyW@CWl@y-
em p}ld cumyauuﬁ npu ynpaejienHuu npoekmamu cmpoumeibcecmed, K020a aKMUBHBLIL COBEMHYUK MONCEN 8bl-
ABUMb OUWUOKU npoeKmuposarusl U Ni1aHUupoO6aHus, 4mo no3eoaunt MUHUMUIUPOBANb mpy()owmpambz u
ONMUMU3IUPOBANTb CNMOUMOCNTb Cmpoumeilibcmed.

KroueBrle ciioBa: JABYKAaHAJIbHBIC MCXaHU3Mbl, MHOT'OMCPHBIC MOJCIIM, COBETHYUK OIICpaTOpa.

BeedeHue

TexHomnorus MHOT'OMCPHOTO MOACIIMPOBAHHA INHPOKO UCHOJB3YCTCA B KaYCCTBC MHCTPYMCHTA BU3Yya-
JM3AIMN CTPOUTENIHCTBA U MO3BOJISET NPHHUMATh OOOCHOBAHHBIC U B3BCILICHHBIC PEIICHHS, KOTOPHIC OIMH-
paroTCsl Ha KOMIUIEKCHYIO OLICHKY XO/ia BBIIOJIHEHHs paboT. B ocHOBe MHOTOMepHO# Mozenu aexat 3D mo-
IeJb, KaJCeHIAapHO-CeTeBOH rpaduk M MH(OpPMALUs O MaTepPHAIbHO-TEXHUYECKOM O0ECIICYCHUH, KOTOPhIC
WHTETPUPOBAHBI MEXy COOOH.

«CoBetunk oneparopa» [1], KOTOpbIi MPU3BaH MOJACIUPOBATH TEXHOJIOTHYESCKHI TPOIIECC U 1aBaTh CO-
BETBI ONEpPaTopy MO YIPABICHUIO MPOLIECCOM TPAHCIUPYETCSI M Ha MPOCKTHYIO JCSATEIBHOCTD, CBSI3aHHYIO C
YIIPABJICHUEM CTPOUTCIbHBIMU ITPOCKTAMMU.

OObenuHsIs MEX/Iy CO0O /IBa MOJX0/a; MHOTOMEPHOE MOJICTUPOBAHIE M COBETYMKA, MOKHO TOOUTHCS
CYILLIECTBEHHOT'O MPOrpecca B ONTHMH3ALHUU JCATEIbHOCTH CIEIHMAINCTOB Ha CTAAMAX MPOCKTHPOBAHHS U
CTPOUTENBCTBA.

1. Onmumu3ayusi NpoekmupoeaHusi U cmpoumesnscmea

Ha srane npoextupoBanus B ”HQOpMamoHHo# cucteme dopmupyercs 3D monens Oynymiero o0bekra,
KOTOpasi 0 Mepe TMOSIBIICHUs JIOMOJHUTENbHOW HHpopManun 00 o0bekTe OyAeT JNeTalu3upoBaThCs, W 110
KOTOPOI B KOHEYHOM HTOT€ OYAyT BBITyCKAaThCsl IpoeKTHAst U pabouast jokymentarus (I1J] u P). {ns Toro,
9T100bI MOBBICUTH KadecTBo [1/] 1 P/l 1 MUHUMU3UPOBATH KOJIMYECTBO AOPAOOTOK U HEPEIEIOK HEOOXOIMMO
MPUOETHYTh K COBETYMKY MPOEKTUPOBIIUKA (2aHAIOT «COBETYHMKA ONEpaToOpay JJisi IPOSKTHPOBAHUS), OCHOB-
Has 3aJja4a KOTOPOr'0 COCTOMT B IIOMCKE MPOCTPAHCTBEHHBIX KOJUTM3UN Mex Ty anemenTtamu 3D monenu. Co-
BETYUK (POpMHUpPYET peecTp HalAEHHBIX OMMNOOK (KOJUIM3WH) 1O ONpelesieHHbIM MpaBUiaM, KOTOPbIE CBO-
ISITCS K HEIOMYCTUMOCTH IlepeceueHnil aneMenToB 3D mozenu mMexziy co0oil M HampaBiseT UX MPOEKTH-
poBuwKy. Ecnu HaiiieHHble ommOKku He OyJyT MPUHATH BO BHUMAaHHE MPOCKTUPOBIIMKOM M BOBPEMSI HC-
nipasiieHbl, To [1J] u P/] BBIfAYT HAa CTPOUTENBHYIO TUIOIMAAKY C OMIMOKAMH, YTO B OIMPEIEICHHBI MOMEHT
NPUBEAET K HPOCTOI0 pabodei Opuraabl, KOTOpas HE CMOXET padoTaTh MO HEKOPPEKTHO COCTABICHHBIM
yeprekaM. JlokyMeHTalus OyeT HalpaBjieHa Ha JopaboTKy, OyleT MOTePSHO BPEMs M CTOMMOCTh IIPOSKTa
BO3pacTerT.

[Ipu noaroroBke npoekrta opranuzanuu crpoutenscTBa (II0C) 1 BrIOOpe oNTUMaNBHBIX OpraHU3aLH-
oHHO-TexHonornueckux pewmenuid (OTP) BuzyanbHOe MoaenupoBaHue Ipolecca npu nomomu 4D monenu
TaKkKe TMO3BOJISIET COKpaIarh Cpoku, yiayumras kagectBo OTP. 3agactyro Beibop OTP cBsizam ¢ puckamu
HapyILIEeHHsI ONpeJIeNIeHHBIX CTpoUTeNbHBIMI HOpMamu U nipaBwiamu (CHull) orpannuenuii. Otu npasuna
MOKHO y4ecTh B MH(OPMAIIMOHHOM CHCTEME, U COBETYHMK IUIAHHMPOBIIMKA CMOXKET PErHCTPUPOBATH MPO-
CTPaHCTBEHHO-BPEMEHHBIE KOJUTH3HH, SBISIIOIINECS PE3yJIbTaTOM OMIMOOK IJIAHMPOBIIMKOB M TEXHOJIOTOB
cTpoutenscTBa. Kak u B ciydae ¢ paboTOi coBETYHMKA MPOEKTUPOBIINKA, TPH OPTaHU3aIlMU CTPOUTENHCTBA
TaKXe KpailHe Ba)KHO MCHPABIATH JOMYIIEHHBIE CIIEIMAINCTAaMH OIIMOKKA Ha PaHHUX CTaIusiX, 10 BBIXOJA
pabounx O6puran Ha CTPOUTENHHYIO ILIOMIAKY.

B cnydae ecny mpOeKTUPOBIIHK, KOTOPHIH OBUT OTBETCTBEHHBIM 3a KadecTBO 1/ n P/ mnm mmanupos-
LUK, OTBETCTBEHHBIM 3a KaJE€HJIAPHO-CETEBOE IJIAHMPOBAHUE MPOEKTA, HE YYIM KPUTHYECKHE 3aMEYaHUs
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COBETUYMKOB, OHH OyAyT omrpacdoBaHbl. Eciin jke MPOEKTHPOBIIMK M IIAHUPOBIIUK HE BOCIOIB30BAINCH
PEKOMEHIAIUSIMHI COBETYHKA U JIEHCTBHS CHEIMAINCTOB OKa3aJIUCh Jy4Ille IEHCTBHUI COBETYHKA, TO CIICIH-
QIHUCTHI OyYaT IPEMHUIO.

BHenpeHre Takux ABYKAaHAJIbHBIX MEXAaHHU3MOB B O0JACTH YIPABICHHUS CTPOUTCIBHBIMU MPOSKTAMHU
MOJKET J]aTh CYIIECTBEHHBIA SKOHOMUYECKHH 3(pdekT Omaromapsi COBpeMEHHBIM TEXHOJIOTUSIM MHOTOMEPHO-
T'0 MOJICTHPOBAHUSI.

2. Cxema paGOMbl coeem4uKkoe npoekmuposwuka u ninaHuposuwuKka

Ha puc. 1 nzobpakeH onmMCcaHHBIN BBIIE ABYKAHAIHHBIA MEXAaHW3M C YJacTHEM COBETYMKA IPOCKTH-
POBIIMKA U COBETYMKA IIaHUpoBUIMKA. [I0 pe3ynapTaTam MoydeHHs CIELUAIUCTOM pPe3yJbTaTOB aHAIU3a
COBETUYHMKA U MPUHITHS UM PEIICHHUS O TOM, YTO HEOOXOIUMO CJICNIaTh, POBOAUTCS aHAIN3 «UTO-eciuy.

B ciyuae ¢ aTanoM NpoeKTUpOBaHUs, aHAIN3 TOCIEACTBUI BO3MOYKHO MPOBECTH MO0 MyTeM JETallb-
Ho#t mpoBepku kadectBa I/l u Pl (Teopernueckn), MO0 SKCIIEpUMEHTATHHO HA CTPOUTEIHHON TUIOIIAIKE.
Uro kacaeTcs 3Tara CTPOMTENHCTBA, TO BO3MOXKHA MpoBepKa myTteM 4D-MonennpoBaHus pa3iudHBIX BapH-
antoB OTP B nHpopManmoHHOH cucTeMe.

PekomeHngaums Cnncok Konnuania

MHOI’OMepHaﬂ Moaernb
obbekTa CTpouTenbCcTBa

MpoekT/O6bekT

Bobixoa
cTpouTenbCcTBa
MpoekTnpoBLmK/
MnaHnpoBLWMK
AHanu3 nocneacTeuii
CtumynupoBaHue AHanua «YTto-ecnn»

COTpyAHWKa

Puc. 1. /lsykananvHoiii mexanuzm
Jlumepamypa

1. BYPKOB B.H., KOPTUMH H.A., HOBUKOB [I.A. Bgedenue ¢ meopuio ynpagienus opeaHu3ayuoHHbl-
mu cucmemamu. M.: JImbpoxom, 2009. — 264 c.
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OMNEPATUBHOE YMNPABJIEHUE MPOEKTAMUA

Cxopoooraros JL.A.
(Ancmumym npobnem ynpasnenuss PAH, Mockea)
Vlab17@bk.ru

B cmamoe paccmampusaiomes 3a0aqu onepamugHo20 Ynpaesierus npoeKmamu, CeA3aHHble, KAK NPauilo, ¢
CpbIBAMU CPOKO8 8bINONHEHUS pabom. AHATUIUPYIOMCA Yemblpe 8apuaHma onepamusHuix peutenuti. Ilep-
61l 3aKTIOYAEMCSL 8 NePepacnpedesieHul pecypcos ¢ pabom, UMeiowux pe3epaul, Ha KpumuiecKue pabomol,
6MOPOU — C NPUMEHEHUEM CUCEMbL CTIUMYTUPOBAHUS 3d COKPAUEHUE CPOKOG BLINONHEHUs pabom, mpemull
— ¢ npugneyenuemM OONOTHUMENbHBIX Pecypcos, a Yemseepmulil — cMewlantas cmpamezus. Jlaromea nocma-
HOBKU COOMBEMCMBYTOUUX 3A0aY U MEMOObl UX PeuteHUs..

KiroueBsie croBa: ceteBoil rpaduk, onepaTHBHOE yIIpaBlIeHUE, KPUTUIECKUN Ty Th.

BeedeHue

3amaun OnepaTUBHOTO YIIPABIEHU B OONBITNHCTBE CBS3aHBI C YIIPABICHUEM BPEMEHEM, TO €CTh B TIPH-
HSATUM PEIICHNH B CITydae CPhIBA IUIAHOBBIX CPOKOB 3aBeplieHns paboT. PaccMaTpuBaroTcs 4eThipe BapuaHTa
NeHCTBHI B 3TOM citydae. [IepBbIii BApuaHT 3aKIoYaeTcs B IEpEepaclpeie]ICHU PECYpCOB ¢ paboT, UMEIO-
IIMX pe3epBbl, HA KpUTHUYECKUe paboThl. BTopoli BapHaHT COCTOUT B CO3JJaHUU CUCTEMbI CTUMYJIUPOBAHUS 32
COKpaIIleHHe TTPOAOJDKATENIFHOCTEH OCTaBIIMXCS padOT mpoekTa. TpeTuii BapuaHT 3aKII04YaeTcs B MPUBIIE-
YCHHU JOMOJHUTCIIBHBIX PECYPCOB. B YCTBCPTOM BApHAHTEC OJHOBPEMCHHO I[CI\/'ICTByeT " CUCTEMa CTUMYJIN-
pOBaHMA, U MPUBJIEKAIOTCS JOIMOJHUTENbHBIE CpeACTBa (CMElIaHHas cTpaTerus). B ganpHelimeM mpumewm,
YTO PECypCcoM SBISIETCs (DMHAHCOBEIE PECYPCHI, TOCKOJIBKY UMes pe3epB (DMHAHCOBEIX CPENICTB, MOXHO MPH-
BIIEYb JpyTHe TpedyeMble pecypchl. PaccMOTprM MOCTaHOBKY 3a7ad ISl 3TUX YETHIPEeX BapHAHTOB.

1. MlocmaHoeka 3adayu

Paccmotpum cereBoit rpaduk G(t) B MOMeHT t (paboTaM COOTBETCTBYIOT JIyTH, & COOBITHSIM BEPIIIHHBI).
n
O6o03naunm U — MHOXKECTBO N paboT cet, 1 — MIaHOBYIO NPOAOKUTENBHOCTE pabot, T,, =t+T —

IUTAHOBBIN CPOK 3aBepIICHNUs MpoeKTa, Sij(ti) — 3aBUCHMOCTB 3aTpar Ha BbINOIHEHHe paboTh! (i,j) OT ee mpo-
nomkutensHoctH tij(S;(t";) — mIaHOBBIE 3aTpaThl HAa BhIIONHEHKE paGoTHI (i,j) WM ee OcTaBIIEiics YacTH).
[pumewm, nanee, uro GpyHkuuH Sij(tj) ABIAIOTCS TMHEHHBIMHE, TO €CTh

(1) Si(ty) = a;- bity, dij<t; < Dy

rae dij u Dj, cOOTBETCTBEHHO, MUHUMAJIbHBIE U MAaKCHMAJIBHBIC MPOJOJDKHTEIFHOCTH padoT. Omnpenenum
KPUTHYECKHMH MyTh (IyTH) B ceTH, nonoxus t =0 , o6o3naunm 7T,, ero amuny. Ecim T < T, TO BO3HHKaET
OIIACHOCTb CpbIBA CPOKA 3aBEPIICHUs IIPOeKTa. PaccMOTpUM NOCTAaHOBKY 3a/layd COKpAIIEHUs IPOJOJIKU-
TEJNBHOCTH MPOEKTA 3a CUET IepepacnpeaeaeHus pecypcos. O603HauuM

i
BEIMYMHY OCTABIINXCS PECYPCOB (CPEICTB).

3apayva 1. Onpenemuts tj, (i, j)e U, u, cootBeTcTBeHHO, 4 = tiljm — 1 , MUHIMU3UPYIONIUE TPOIOIIKH-

ij>
TCJIBHOCTH IIPOCKTA, IPHU OTPaHUYCHUN

3) Ys;lty)<s.
L]

Ecnu B petiennn 3amauu 1 mpoIo/KUTEILHOCT MIPOEKTa MPeBbIIaeT 7, 1100 eclii yBeIIMYSHHUE MPO-
JOJDKMTEIBHOCTEH paboT HE JKeIaTelbHO (a 3HAUUT HepepacpeieiiCHIe PECYPCOB HEBO3MOXKHO), TO IIPUXO-
TUTCSI PUOEraTh K BapuaHTaM JIBa, TPU WIH YeThIpe. PaccMOTpHM cHavasia BapuaHT TPH, TO €CTh MIPHUBIICYE-
HUE JIOTOJIHUTEIBHBIX CPEJICTR.

3anava 2. OnpeenuTh yMEHbUIEHUs MPOJIOJKMTENBHOCTH paboT 4; zti? -t (i, j)eU , TaKHE YTO

MMPpOAOLKUTCIIBHOCTD ITPOCKTA HE IMPCBBIIIACT HHaHOBOﬁ, a BCJIMYMHA JONOJHUTCIIbHBIX CPEACTB MUHUMAJIb-
Ha.
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JlaauM OCTaHOBKY 3a[a4H Ui BTOPOTO BapuaHTa (YMEHBIICHHUE TPOOKUTEIBHOCTH MPOSKTa Ha OC-
HOBE CHCTEMBbI CTHMYJIMPOBaHUs). ByseM paccMaTpuBaTh JHHEHHYIO YHU(PHIUPOBAHHYIO CUCTEMY CTUMY-
JIUPOBAHUS, B KOTOPOH BEJIMYUHA CTUMYJIOB

@) =24, (i.j)eu,
IJie A - HOpMaTUB CTUMYJIMpoBaHus. [IpuMeM Takxke, YTO 3aTpaThl UCIIOHUTENCH Ha COKPAICHUE TTPOI0JI-
KUTEIBHOCTEH PabOT TakxkKe ABIIAIOTCSA IMHEHHBIMU QyHKIUAMU Ajj

(5) Z;=K;4;, (i.j)eU.
3amaya 3. Onpenenurs yMEHbLUIEHUs IPOJOJLKUTENBHOCTEN Ajj, (i, j) eU Takue, yTo BennunHa (HoHIA

CTUMYJIMPOBaHUS MUHUMAJIbHA.
UeTBepTHIif BapHaHT SBIICTCS KOMOMHAIIMEH BTOPOTO U TPETHETO BAPHAHTOB.

2. MemoOsbI peweHus

B ocHoBe pemienns 3aqauu 1 1eKUT U3BECTHBINA AITOPUTM PEILICHHS 3aJa4d ONTHMHU3AIMN CETH TI0 CTO-
nmoctH (amroputM OCC) [1]. B ocHoBe MeToa pemenus 3amadn 2 Takke Jexut anroputm OCC.

B ocHoBe mMeTona pemieHus 3a1a9u 3 JIEKUT aJTOPUTM CTUMYIHPOBAHUS YMEHBIIICHHUS CPOKOB Peav-
3anun npoekta (anroputm CYC), npeanoxennsiii B padote [1]. PaccMoTpena cmemannas ctparerus omnepa-
THBHOTO YIPABJICHHS, KOTAA A COKPAIICHUS MPOIOIDKUTEIBHOCTEN PadOT MPUMEHSIOTCS U AOMOTHUTEIh-
HBIE CPEJICTBA 1 MEXaHHU3M CTUMYJIHUPOBAHUSL.

3amauy OyzeM pelaTh METOIOM mepedopa 1o BO3MOKHBIM 3HAYCHHUSIM HOPMATHBA CTUMYTUPOBAHUS /.

[Tycts HOpMaTuB A 3amaH. B aTom ciydwae, ecnu bjj< A it pabots! (i,j) cokpamieHne MPOUCXOAUT 3a
CYeT TONONHHUTENBHBIX cpeacTB. Eciu ke Djj> 4, To cokpaleHne npoJjoJDKUTEIEHOCTH BEITOJHEE OCYIIECTB-
JISITh HA OCHOBE MEXaHU3Ma CTHMYJIHUPOBAHUSI.

CMelmaHHas cTparerus cylecTBeHHoO 3(pdekTuBHee 1 MeXaHH3Ma CTUMYJIMPOBAaHUS, U MEXaHU3Ma J0-
OaBIIeHUS TOTIOTHUTEIHHBIX CPEJICTB.

3aknroyeHue

B pabote paccMOTpeHbI MEXaHU3MBI ONEPATUBHOTO YNPABICHHUS MPOSKTAMU AJISl TUHEWHBIX 3aBHCUMO-
CTel 3aTpaTr Ha COKpAILEHHE 3a CUET IepepaclpeiesieHUsI peCcypcoB, JINOO 3a CUET OMOJHUTEIbHBIX Pecyp-
COB, IN0O Ha OCHOBE MexaHM3Ma cTuMyjupoBaHus. IIpeacrasiser uaTepec 00600IIEHNE STUX PE3YJIHTATOB
Ha CIy4yau HENMHEWHBIX 3aBUCHMOCTEH. IIpu 3TOM, NpM NPUMEHEHUM CMELIAHHOM CTPaTEruu BO3MOXKHBI
ClIydad, KOT/Ia CMELIaHHas CTpaTerus MPUMEHAETCs K OTAeNIbHBIM paboTaM (4acTh COKpaIleHus! MPOIOIKU-
TEJNBHOCTH PAa0OTHI JOCTUTAETCSI HA OCHOBE MEXaHW3Ma CTUMYJIMPOBAHUs, a 4YacTh HAa OCHOBE J00aBJICHUS
pecypcoB). 3aMETHM TakKKe, YTO B MEXaHHU3ME CTHUMYJIMPOBAaHUS MHPOPMALUS O 3aBUCHMOCTU BEJIMYUHBI
COKpallleHHs OT HOpPMAaTHBa CTHUMYJIHMPOBAHMSA KaK MPABUJIO TMOJYy4YaeTCsl OT CaMHMX HCIOJHMUTENEH. 311ech
BO3HHMKAET OMACHOCTh MAHUITYJIMPOBAHMSA, KOTOpasi Tarke TpeOyeT NanbHEHIINX HCCIeJOBAHHUM.

Jlumepamypa

3. BYPKOB B.H., 3AJIOXXHEB A.1O., HOBUKOB JI.A. Teopus epaghoé 6 ynpaerenuu opea-
Huzayuonnvimu cucmemamu. M. CUHTET, 2001, 115 c.
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COBEPLIEHCTBOBAHUE MOAENN NHHOBALINOHHOIO
PA3BUTUA NPEANPUATUA ANA NPOLECCHbIX UHHOBALIUA

ABepuna T.A.
(Boponesrcckuii 20cy0apcmeennblil apXumekmypHO-CImpOUmenbHolil YHUSEPCUMent)
E-mail: ta_averina@mail.ru

B pabome nonyuenwvr ananumuueckue 3agucumocmu 015 QyHKyull 00xo0a u 3ampam, no3eoaouUe 8bINo-
HSMb npedeiblble nepexoobl NO NApPAMempam mpaekmopuu UHHOBAYUOHHO20 PA3GUMUSL HO NPOYECCY.

KitroueBsie ciioBa: MoJieNb, TPaCKTOPUsS WHHOBAIIMOHHOTO Pa3BUTHS, MPOIECCCHAS WHHOBAIUS, JKOHOMHUYC-
cKkast 3PEKTUBHOCTb.

B Hacros11IeE BpeMsl OAHOM 13 OCHOBHBIX 3ajad MeHeAKMeHTa sBAsieTcs oDecliedyeHle CTa-
OMABHOMN M YCTOMYMBOM K M3MEeHEeHMsM BHeIITHell cpeAbl KOHKYPeHTOCIIOCOOHOCTY MpeApUSITIS,
4TO 00yCAOBAMBaeT HEOOXOAMMOCTb BHICOKOV MHHOBAIIMIOHHOV aKTVBHOCTM.

PaccMoTpuM MOJ€eAb, HO3BONSIOILYIO H3y49UTh 3aBUCUMOCTh SKOHOMHYECKOH 3()(EKTHBHOCTU HH-
HOBALMii PeabHOTO CEKTOpa IKOHOMUKH OT TPACKTOPUH HWHHOBALIMOHHOTO PAa3BUTHSI TIO MPOLECCY.
TpaexToprsi HHHOBALMOHHOTO PA3BUTHS MO MPOLIECCY, M3MEHSIOLIASCS 10 SKCIIOHCHIIMATBHOMY 3aKOHY
3agaetcs Gpopmynoii (1) [3].

(1) x(®)=%+(x:—%9)-e 7

B=K-Xy-u

rae K - HexoTopas KOHCTaHTa; U - 3HaYE€HHE ITapaMeTpa pecypcoB M0 TEXHOJIOTHH; Xq - 3HAYEHHE Tpa-
CKTOpUHU B HadaJIbHBIM MOMEHT BpPEMCHU; Xk - KOHCYHOC 3HAYCHUEC TPACKTOPUH.

[Tnockas durypa, orpaHn4eHHas TPASKTOPHEH HHHOBAIIMOHHOTO Pa3BUTHUS 110 MPOLIECCY U KOOPIHHAT-
HBIMU OCSIMU MPEACTaBIECHA Ha puc. 1.

(1)
0.8
086

0.4

0.2]

Puc. 1. ITnockas ¢ueypa, enasuvie yenmpanvhvie ocu

Toopo6ro aneopumm nocmpoenust pynxyuu cpeonux sampam Xo(t) u ¢ynkyuu cpeonezo doxooa Yo(t)
no Mpaexmopuu UHHOBAYUOHHO20 PA38UMIUS NO npoyeccy ObLl uznodcer 6 [1].

AJNTOPUTM COCTOUT M3 JABYX ITAIOB;

> IloaroroBuTenbHBIN 3TAIl.

Jiist mnockoit GUrypel BEIYUCIUM IT'€OMETPUYECKHE XapaKTePUCTUKHU: IUIOIIa b, CTATHYECKIE MOMEHTHI,
KOOPJIWHATHI [IEHTPA TSDKECTU. J1Jist Oceld, MPOXOAANIHNX Yepe3 IEHTP TSHKECTH, ONPE/ICTIMM OCEBBIE H IIeH-
TPOOEKHBII MOMEHTBI WHEPLHMH, HAIIPaBJISIIOIINE KOCHHYCHI TMIABHBIX LICHTPAIBHBIX OCe MHEPIINH, IIIaB-
HbIE MOMEHTHI HHEPIIMU M PAJUYChI 3JUIUIICA HHEPLIHU.

Ha puc. 1 npeacraBiieHbl pe3yabTaThl BEIYUCICHAN TOJrOTOBUTEIBHOTO JTara: TIIaBHbIE [IEHTPAILHBIE
OCH, JUTAIIC UHEPIINH.

Ananutryeckre GopMyIbl Ui BBIYUCICHUS TEOMETPHUECKUX XapaKTEPUCTHK TUIOCKOH GUTypbI, orpa-
HUYCHHOMN SKCIIOHEHIMAIBHOM TpaeKTOpHel MpuBoasITCs B [2].

» OcHoBHOH JTan. 3ajjaHue ypaBHEHUs B3aMMHO-OJIHO3HAYHOTO COOTBETCTBHSI MEXIY IOJOKEHHEM
KacaTeJIbHOH K TPAaeKTOPHM WHHOBAIMOHHOTO Pa3BUTHA M TOUYKOW (pa3oBOH KPHBOM «IOXOI-3aTpPaThD»
(puc.2).
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Puc. 2. Ilocmpoenue ¢hazos0ti Kpuso «00X00-3ampanivl»

3adukcupyem MOMEHT BpeMeHH {; M COOTBETCTBYIOILYIO TOUKY Ha TPaeKTOPHH pa3BUTHUs. B manHon
TOYKE IIPOBEJEM KacaTeIbHYIO.

OO1muit BU ypaBHEHUsI KacaTellbHO# K Tpaekropuu (2):

2) K =% + (X =% )e 7 — (% —x ) fe P (t 1) .
OnpenenuM oTpe3KH, KOTOPhIE OTCEKAeT KacaTellbHas Ha TJIAaBHBIX IIEHTPABHBIX OCAX nHepmuh X,Y.

Ji1st 3TOr0 HEOOXOMMO OTIPEIEIUTh KOOPAWHATHI TOUYEK MepeceueHus KacaTeJIbHOH ¢ TJ1aBHBIMU 1ICH-
TpaJbHBIMH OCSIMU HHepLuH (popmyisl (3) u (4)).

0.1(6250%; +6250e Al xy —6250e L x, + 62508 b Xoto) |
6258e Plx, —6258e Plx, +782
0.1(-62508e Plx,tg +1613)
6258e P, — 62586 Plx, +782°
0.1(7825x, + 7825e Al x, — 7825¢ Phx, + 78258 P4 Xoto)
6258e Plx, —6258e P, +782
LEC ~78258e Plx, tg —1614 8P4 xo+1614 86 Fb X).
62586 Phx, —6258e Plx, +782

1=

®3)

X =

32(1.5625-108 X, +1.5625-108¢ Plx, —1.5625-108¢ /b X) |
5.10° ge Plx, —5-10° e Plx, —3.995551347-10°
, 32(1.5625- 108 ge Pl xyty —1.5625-108 e Plx, ty —1.41062483-10%)
5.10° ge Plx, —5-10° e Plx, —3.995551347-10°
~(3.995551347-10% x,, +3.995551347-10%¢ b X)
5.10° fe Plx, —5-10° ge Pl x, —3.995551347 - 10°
, ~(-3.995551347 10%e Py, +3.995551347-10° ge P Xoto)
5.10° pe Plx, —5-10° Be Pl x, —3.995551347 -10°
, ~(-3.995551347 . 10%ge” /”toxkto 4513999456 -10° ge b Xo) |
5.10° fe Plx, —5-10° ge Pl x, —3.995551347 -10°
~4.513999456-10° Be P x,
"5.10° pePlx, —5.10° ge Py, —3.995551347 - 10°"

Haiinem nnuny otpeska MEXIy AByMs TOUKaMH (IIEHTPOM TSDKECTH M TOYKOM NepeceyeHus TIIaBHOM
LEHTPaJIbHOM OCH ¢ KacaTeasHOH) - a(t) .

(5) al) =ty —t)? + (xp—Xc)?

=
(4)

Xy =
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rae (tg;Xq) - KOOPAMHATEI LIEHTPA TSKECTH;
(tp:Xp) - KOOPAMHATHI TOYKH IIEpECEUEHHUS TNIaBHOM HEHTPAIbHOM OCH € KacaTeIbHOM.
Janee onpenensieM KOOPIUHATHI TOYKH (ha30BON KPUBOI «I0XO/ - 3aTpaThi» 1o hopmyiiam (6):

(6) X (t) _ _'r%ax . (t) _ _irznin
P n ™ Y 0"

rze P — eIMHUYHBIN pa3MepHbli Kodduuent;
Imax > Imin - MAKCHMAJIbHBIH 1 MHHUMAJbHBII PaJnyChl HHEPLIHH;
ay (), ay (t) - oTpe3KkH, KOTOPbIC OTCEKACT KacaTelbHasl, Ha [TIABHBIX LICHTPAIbHBIX OCSX HHCPLUN.

U3 nonydeHHoro kouTypa ¢purypsl 1-2-3-4 BeieNiseM HUCKOMBIA ydacTok (a3oBoii KpuBoii 3-4. [lanee ¢
MOMOIIBI0 MATPUIIBI BpalIeHUs (COCTABICHHOW M3 HANPABISIONINX KOCHHYCOB TJIABHBIX OCEH WHEPIIHH)
MPUBOIUM KOOPIWHATHI KPUBOW K HCXOJHBIM OCSIM, B KOTOPBIX 33JlaHa TPACKTOPHS HHHOBAI[MOHHOTO Pa3BH-
THS TI0 TIPOLIECCY.

[lpyu HaMMYMK aHATMTHYECKUX PENICHUH, 3aBHCANIMX OT MapaMeTpa MOXKHO aHaJH3UPOBATh NpEaeihb-
HBIC MIEPEXO/IbI K 3HAUCHUSIM STHX NTapaMETPOB.
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METOO ®OPMUPOBAHUA NUHIBUCTUYECKOW NMPOrHO3HOMN
OLEHKW YCMNELWHOCTU CNEUUANUCTA B KOMIMAHUN

A3zapnosa T.B., Crenun B.B.
(Boponesicckutl 2ocyoapcmeentviil yHuepcument)
ivdas92@mail.ru

B paccmompenue 6sooumcs onpedenennas nosuyus 6 Cmpykmype nepcoHana KOMNawuu u Habop 6a3oevix
U A0epHbIX KOMNemeHYyull no 0anHou nosuyuu. Jlunesucmuueckas oyenka npogeccuoHarbHol yCneuHocmu
cneyuanucma Ha ucciedyemol nosuyuu gopmupyemcs Ha 6ase amaiu3a AUHLBUCIMUYECKOU KOppenayuu
mpex Mooenel. MoOenu YeHmpa onpocos KOMRAHUY, — MOOeIU CIMPYKIMYPbl 8ANICHOCHEN OCHOBHBIX KOM-
nemeHyull ¢ MOYKYU 3peHUss PYKO8oOUumens U Mooeiu CIMpYKmypbl 6dX*CHOCMEU OCHOBHbIX KOMNemeHYUll ¢
MOYKU 3peHus cneyuarucma. B ocnoge gopmuposanus Heyemrko2o 102u4ecko2o 8bl800d HO pe3yibmamam
UCCTe008aANUS AeHCUM  NPEONONONCEHUE O MOM, YMO 0I5l HPOPECCUOHATbHOU YCHEWHOCTHY 8 KOMNAHUU
paccmampugaemvle MOOeIU OONNCHLI OOCHMAMOUHO CUTLHO KOPPEIUPOB8aAmdb.

KitroueBsie croBa: mMporao3 mpogecCHOHAFHONW YCIIENTHOCTH, OLIEHOYHBIE MOETH, IPaBUiIa HEYETKOTO JI0-
THYECKOT0 BBIBOJIA, IMHTBUCTUYECCKAS KOPPEIISIIHL.

O} PeKTHBHOCTh YIpaBIECHUS YEIOBEYECKUM IOTSHIIMAJIOM COBPEMEHHOW KOMIAHWA BO MHOTOM
OIIpEeIIsIeT e KOHKYPEHTOCTIOCOOHOCTh. AKTyaJbHBIM HalpaBIICeHHEM HCCIICIOBaHUI B 00IacTH yrpasiie-
HUS YEJIOBEUYCCKUM ITOTSHIIMATIOM SIBJISETCS pa3padoTka 3(p(PEKTHUBHBIX METOJUK MOJ00pa U JCJIOBOM OICH-
KU IIePCOHAIIA, CIIOCOOHBIX BBISBIISATh KOHCTPYKTUBHBIC PA3IMYHs B BBIPAKEHHOCTH KOMITETEHIIMNA U TIpe]-
CKa3bIBaTh YCIEHIHOCTh OOYUCHHSI M TPAKTHUECKON JIESATEIbHOCTH B KoMmnaHuu. [Ipornoctudeckas cnoco0-
HOCTh METOJMK H3MEpSeTCsl IIyTeM CPaBHEHUS pe3ybTaTOB MPOTHO3a M PealbHON YCHEITHOCTH Ye0OBeKa.
AHanUTHYeCKUE MCCIENOBAHMUS TOKA3bIBAIOT, YTO JOCTATOYHO d(PPEKTUBHBIMHU SBISIFOTCSI METOAHKH, B OC-
HOBE KOTOPBIX JIEKAT CTAaTHCTUYECKHE METOABI 00paboTKH MH(pOpMay i GOopMaTH30BaHHOE MPEICTaBIIe-
HHUE TMPOOJIEMBI OIIEHKU Ha SI3bIKE MAaTeMaTHYECKOTO, JIMHTBUCTHYECKOTO, HEHPOCETEBOTO MOJEIUPOBAHUSI.
B nanno# paboTe npemnoxeH aaroput™M (OpPMHPOBAHUS JTMHIBUCTHUECKOW MPOTHOZHOW OIIEHKH YCIIEUTHO-
CTH CIIEMAIMCTA B KOMIIAHUH, Oa3UPYIOMINNCA Ha MPUMEHEHHH METOJIOB HEUYETKOTO JIOTUYECKOTO BBIBO/IA,
OTJIMYUTENBHOW OCOOCHHOCTBIO JAHHOTO aNTOPUTMA SIBJISETCS UCIOJIb30BAHUE HEUYETKUX KOPPEISIUHA st
MOCTPOCHUS MpaBUI BeIBoJA. [1o pe3ynbraTaM paboThl anroputMa GopMupyeTcsi HHTErpalibHast IWHTBUCTH-
YecKasi OIeHKa, 0000IIaroNnias OleHKY CTEIIEH! KOPPeIuy MEXIy BHACHHEM NMpodecCHr KaHAUIATOM U
KOPITIOPaTHBHBIM MPEAICTABICHHEM U OLEHKY CTETIEHH KOPPENSIUN MEXIy BUJCHHEM MPO(EcCH U peallb-
HBIM TIOTCHIIUATIOM CIICITUATTUCTA.

B anropurme MCHONB3yOTCS TPU MOJEIH: MOJEINb IIEHTpa OMPOCOB, MOJENh CTPYKTYPHl BajKHOCTEH
OCHOBHBIX KOMITETEHINH C IMO3UINH PYKOBOIAUTENS KOMITAHUN U MOJIENb CTPYKTYpPhl Ba)KHOCTEH OCHOBHBIX
KOMIIETEHIINH C MO3HUIIMU KaHAUuAaTa. MoJenu cTposTcs Mo 0a30BBIM U SJCPHBIM KOMITETSHIIUSAM JIJIsl OTIpe-
JIEJICHHOW TIO3WIIMY B KOMITAaHUH, OTPKAIOIINM CHEUPUKY TPOhECCHOHATBHON ASSITENFHOCTH U IIEHHOCT-
HbIE XapaKTePUCTHKH OPTraHU3AIMOHHOW KyJIbTyphl. CXeMaTH4ecKoe M300paKeHne aHAIM3UPYEMBIX MOJIe-
nied a1 npodeccur MEeHeKep MpuBeneHo Ha pucyHke 1. Kaxias koMIieTeHIMs, UCIOb3yeMas B ajro-
pHUTMe, pacCMaTpUBACTCS KaK JIMHIBUCTHYECKasl IepeMeHHast. MoJielb CTPYKTYpbI B&KHOCTEH OCHOBHBIX KOMITE-
TeHIMiT paboTofarens npeacrasisier codoit Habop | = (1,...1 ) OLEHOK JMHIBHCTHYECKHUX BAKHOCTEH aHAIM3HUPYe-

MBIX KOMITETEHIHH C TIO3UIMHA Pa0OTOIATES.
Mopelib  CTPYKTYypbl B@KHOCTEH  OCHOBHBIX KOMIICTCHIIMM KaHIUIaTta NPEICTaBIsseT co00i Habop

W = (W,,..W, ) OLEHOK JIMHIBUCTHYECKHUX BKHOCTEH aHAIM3MPYEMBIX KOMIICTCHIMH C MO3HUIMN KaHIHjaTa.
BakHOCTH paccMaTpuBaeTCst Kak JIMHIBUCTHYECKast nepemenHas Z . Mopenb nentpa ompocoB R = (R,,..Ry )

npecTaBisieT co0Oil ypoBEHb BBIPHKEHHOCTH KaXKJOM KOMIIETEHIMH y crienraiicTa. B mpouecce paboTsl anro-
puTMa OLICHUBACTCA MEPA CXOJACTBA MEXKTY O9TUMHU MOJACIIAMU, B KQYECTBE MEPBI CXOACTBA MCIIOJIL3YCTCS JIMHIBH-
cTuuecKast Koppesnsmus. [J1s BEMycIeHus TMHTBUCTHYECKIX KOPPETISIINIA BCE MOJIENN pamkupyroTcs. B monernsix |
1 W pamkupoBaHHe OCYIIECTBIISCTCS] B COOTBETCTBHH C JIMHTBUCTUYECKOH niepeMeHHoN Z . J{ist mommydeHunst paH-
KHPOBaHMs MO R miprMeHsieTcsl MeToJl paHKUPOBaHHS C IOMOILBIO MATPHIIBI TAPHBIX cpaBHEHU. CpaBHEHHE
OCYIIECTBISIETCSI € TIOMOIIBIO JIMHIBUCTUYECKOTO OTHOIICHHS Tpe/nouTenus P u cnermanbHoit mponeaypst [1].
ITporno3Has oreHKa MPOQEeCCHOHAIBHOM YCTIEITHOCTH CTPOUTCS C MOMOIIBIO MPABWJI HEYETKOTO JIOTMYECKOTO
BbIBOzIa. [IpaBuia HEUETKOro JIOTHYECKOro BEIBOJIA (POPMUPYIOTCSI HA OCHOBAaHHMH MOJIyYEHHBIX KOA()(HUIIMEHTOB
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® OTPeOHOCTH B JIOMUHUPOBAHUH;

® aHAJIUTUYECKOE MBIIIICHUE;
® yMeHHe a0CTparupoBaThCs; Couckarenb

® CKJIOHHOCTB K pa60Te B KOMaH/IEC,

® yMEHHE JIeNIErHPOBATh OJIHOMOYMS, A
Pa6orona- ® YMEHHE YETKO BIIUATH |
TEb Ha NOJ4YMHEHHBIX;

® CUCTEMHOCTb MBIILJICHUS; Mooens W
T—y ® CIIpaBeNIUBOCTh

® YMCHHE B35Th HA ce0s

OTBETCTBEHHOCTS;
Mooens | |
yMeHHE 0TOOpaTh HyXKHYIO
nH(POPMAILHUIO.
y v
"
Lentp
OITPOCOB

Mooenv R

Puc. 1. Cmpyxmypa mooeneti 015t npoeHO3UPOSAHIA YCNEWHOCTU YeTI0BEKA 8 KOMNAHUU

JIMHTBUCTHYECKOW KOPPETISIMU MEX Ty MoZeNisiMU. B pesynbrate 00pabOTKY MpaBHII HEUETKOTO JIOTUYECKOTO BbI-
BOZA MOJTYYar0TCs TOUSYHASI ¥ IMHIBUCTHYECKAS! OLICHKH YCIICIIIHOCTH Y€I0BEKa B KOMITAHHH.

Pesynprarer mpoBeneHHOTO HccienoBanus OblTH anpodrupoBansl B komnaann 3A0O BoporexHedtemnpo-
JYKT TIPH OLICHKE MEHEPKEPOB aBTO3alPaBOYHOI0 KOMIUIEKca. Anpodanus MpoBoIuiIach Ha 6a3e Kopropa-
TUBHOM IIKaNlbl OLIEHKM KOMIETEHIINH, KOTOpas MpUHATA B JaHHOW KoMmaHuH. O((HEKTHBHOCTH MPEaio-
KEHHOW METOIMKH OLICHWBAJIACh IO TAKUM IapaMmeTpaM Kak: BpeMs aJalTaliyd B KOMIIAHWHU, Peann3alus
HEPTEPOAYKTOB, Peann3aiys TOBApOB HAPOJHOTO NOTPEOICHHS, YPOBEHb cepBuca. [Ipu cpaBHEeHUU TPyII-
Il MEHEPKEPOB, KOTOPBIE TI0 pe3yIbTaTaM UCCIIEOBaHUS MOTYUYMIN OLEHKY ycnemHocTH «oonee 80 %», ¢
IPYIIONH MEHEIKepoB ¢ OLEHKOH «10 80%)» ObUI BBISBJICH CIEAYIOIUI cpeaHuil 3G eKT: CHIKEHUE Bpe-
MEHH aJanTalyy J0 2-MeCsIEeB, IPUPOCT peaan3anud HeQTenpoayKToB A0 6,2 TOH, IPUPOCT pean3aiuu
TOBapOB HAPOJHOTO MOTpedeHus 28,38 T.p., MPUPOCT YPOBHs cepBUca 8% 3a OJIUH MECSIIL.

INnTteparypa

1. BOPHUCOB A. H. O6pabomra neuemxkoii ungpopmayuu 6 cucmemax npunsmus pewernuil |
A.B. Anekcees, A.H. bopucos, I'.B. MepkypbeBa u ap. — M.: Paguo u cBs3b, 1989.
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MOAEJNIMPOBAHUE HA CETAX B PA3JINYHbBIX CPEOAX
N Ero NPUNOXEHNA B 9KOHOMUKE

AuekceeBa E.U.
(Boruucnumenvuwiti yenmp um. A.A.JJopoonuyvina PAH, Mocksa)
elenalx@ccas.ru

Ilpu uccredosanuu Ha Komnviomepe Mooenell MamepuanrbHO CEA3AHHBIX OUHAMUYECKUX CUCTNEM, PACHOIL0-
JHCEHHBIX HA Cemsx, NOKA3AHO, YMO UHMEHCUBHOCHb G3AUMOOCUCMBUS, CUMMEMPUS UYL dcumMmMempus 00-
MeHa u opyaue CMpPYKmMYypHble Napamempsl MO2ym CyWeCmEeHHO GIUsAMb Ha nepepacnpeoeieHue mamepu-
ANILHBIX Pecypcos, UBHAUANLHO COCPeOOMOYeHHbIX 6 y3aax cemu. lIpodemoncmpuposana 603MOINCHOCTD
2eHepayuy Yukios, HanpasienHol oug@y3uu u Opy2ux UHmMepecHvlx NPOCMPAaHCMBEEHHBIX NPOSBTIEHU.

KoroueBrle citoBa: TUHAMHYECKHE CUCTCMBI, CCTH, (bI/IHaHCOBBIe PBIHKH.

BeedeHue

B sxoHoMmMueckoil cepe OTHeNbHBIE KOMIIAHMM WJIM CTPaHBl MOXKHO paccMaTpuBaTh Kak JOKaJbHbIC
CHCTEMBI, B3aUMO/ICHCTBYIOIINE Yepe3 0OMEH ChIphEM, TOBapaMH W KamuTaloM. Bo3HWKaeT Bompoc: mpu
KaKHX YCIOBHSIX (MHTEHCH(HUKAIMU, COKPALICHUS, TepepacipeesieHus WK TepeHanpaBieHuss STHX TOTO-
KOB) CTaOMITM3UPYIOTCS WM AECTAOMITU3UPYIOTCS KoJiebaTenbHbIe TeHIEHIINH, IMMaHEHTHO MPUCYIIUE OT-
JENBHBIX CHCTEMaM (TOBapHbBIC LIUKJIbI, CTPOUTENIbHBIC IUKJIIBI U T.1.[1]).

B teuenue IMOoCJIEAHUX ABYX Z[CCSITI/IHGTI/Iﬁ q)HHaHCOBBIC PBIHKK BO BCEM MHUPE UCHBITAIN (b}/HZ[aMCH-
TaJIHYIO TPaHC(OPMALHUIO IOl BIUSHUEM KOMITBIOTEPHONW TEXHOJOTHH M HOBBIX HpaBHi. PaKThl MOKa3bl-
BAIOT, YTO aBTOMATH3WPOBAHHAsI HJICKTPOHHAS TOPrOBJIS COKPALIAeT Pa3IMYHBIA aHAIN3 TOPTOBBIX H3JEp-
xek (cM. [2-4]). Bospacraroliee ycioKHEHUE JICKTPOHHBIX (DMHAHCOBBIX PHIHKOB TaKXKe CTUMYJIUPYET Ce-
pbe3HOE 00CYKACHHE OOLIETO BIMSHUS MX CTPYKTYPBL. JTO 00CYXKIEHHE BMECTe C MPaKTUYEeCKOW HeoOXo-
JMMOCTBIO HAIpPAaBIATh TOPTOBBIC PEIICHHS B CIIOKHOH 0OCTaHOBKE BBI3BAJIH aKTHBHBIH MHTEPEC B MOJICIIH-
POBaHUH JIMMHUTHUPOBAHHOTO MOpTderst 3aka3oB [5].

1. HenpepbieHbie u duckpemHbie cpedbl 8 IKOHOMUYECKOM MOAesiupo8aHuU.

B aT0i1 paboTe MBI paccMOTpEIN MOJENIN KaK HENPEPBIBHOW, TaK U AMCKPETHOW Cpeabl, KOTopas Co-
JEP)KUT CETh M3 KOHEYHOI'O YHMCIIA JOKAIBHBIX CHCTEM (3JIEMEHTOB), COCOMHEHHBIX IOCPEICTBOM OIpere-
JICHHBIX CBSI3€H MEXIY COO0H. DTH JIEMEHTHI paclpeaeIeHbl JOBOIBHO IUIOTHOM B/I0OJIb OJHOMEPHOTO (MJIN
JBYMEPHOI'0) KOHTUHYYMa WJIM OINPEIENICHHOTO JoMeHa B HeM. KakIplii TOUeUHbIH 3JeMEHT HaXOAMTCS B
CBOEM COOCTBEHHOM COCTOSIHMM M pacCMaTpPUBAETCS KaK aKTUBHBIM 3JIEMEHT, KOTOPBIH BIUSET Ha OKpYKa-
IOIIYIO Cpely, 1 Ha000pOT. bin30cTh 3THX 3JIEMEHTOB J0JKHA OBITh JOCTATOYHA, YTOOBI M3MEHEHHUS B Cpe-
7€, BBI3BAHHBIE JI€ATENBHOCTD OJJTHOTO AJIEMEHTA, MOTJIM BIHMATH Ha COCETHUE IEMEHTHI. DJIEMEHTHl MOTYT
B3aMMOJECHCTBOBATh IOCPENCTBOM NEpeaaun "UMIIYIbCOB" Ha KOPOTKHE PACCTOSIHUA, WM HA AITUHHYIO IH-
CTaHIMIO (C UCIIOJIb30BaHUEM "CUTHAJIBHBIX KaHajioB"). OOIIHOCTh OCTAHOBKH MO3BOJIIET PUMEHSTh 3Ty
MOJIeIb K CHTYAIHsM Pa3IMuyHOI0 COJCPKATENbHOrO cMbicia [6]. MOXHO Takke TOBOPUTH O MEPEMEHHBIX
TOBAp U JACHBI'H, «IABIKYIINXCS» MO LIEMTOYKE B TPOTUBOIIOJIOKHBIX HAlPaBJICHHUAX.

Hamu noka3zaHo, 4TO 3Ta MOZAEIs UMEET BECBMA CIOXKHOE JUHAMHUYECKOE NoBeAeHue. [Ipn onMHaKOBBIX
rapamMeTpax, HO pa3HbIX HAadaJbHBIX PACIPENCIICHUIX PECYPCOB TPAECKTOPHS CXOAMTCS K PAa3HBbIM INPEEIIb-
HBIM YCTOHYMBBIM COCTOSIHUSIM, & IIPM HEKOTOPBIX PACHPEIEICHUSIX PECYypCcoB — K LHUKIY. B wacTHOCTH,
HabJroaeTCcs CXOAMMOCTD K IUKITY PH YCIOBUH CHIIBHOTO HEpaBHOBECHS (HEPaBHOMEPHOCTH paclpeere-
HUS pECypCOB) B HA4aJIbHOM COCTOSTHUU.

Paccmotpennas A. KykaHoBBIM [5] MOfens TUHAMHKH JIMMUTHPOBAHHBIX 3aSBOK HA DJIEKTPOHHBIX (hH-
HAHCOBBIX PBIHKAX B €€ «KHMJKOCTHOM allpOKCHUMAaIlUN» ONHCHIBAET YCPEAHEHHYIO TUHAMHKY CTOXAacTHUYe-
CKOW MOJIENTH MaccOBOro OOCITYKMBaHHS Ha MHTEPBAJIaX BPEMEHH, JOCTATOYHO JJMHHBIX 110 CPAaBHEHUIO C
TUIIMYHBIM BPEMEHEM MEXAY 3aka3zaMu. lIpearosiaraeTcst 4To BKJIAaA KaKIOrO IMOCTYIJIEHUS WIH OTMEHBI
3aKa3a MaJl B CPaBHEHMH C pa3Mep 04YEepEaN, U AUCKPETHBIE 3aKa3bl 3aMEHSIOTCS HEMPEPBIBHON JKUAKOCTHIO,
KOTOpasi 1o0aBisieTcs B O4Yepellb MOCPEACTBOM MOCTYIUICHHS 3aKa30B M «OTOMPAETCS» TOCPEACTBOM PBI-
HOYHBIX 3aKa30B WJIM OTMEHOU 3aka3oB. IlosydeHHbIE SMIIMPUYECKUE PE3YIbTaThl IOKA3bIBAIOT, YTO CTPYK-
Typa O4epein CYLIECTBEHHO BIUAET Ha 3aJ€PKKH JINMUTHPOBAHHBIX 3aKa30B. B pamkax ceTeBoro noaxona K
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MOJICITMPOBAHMIO YKOHOMHUYECKUX ABJIEHUHN 5T0 ouepenuoit (mocime momeneit k. Crurnuma [1] u P.Cmura
[7]) xoHIenTYa bHBINA THIT MOJEICH, B KOTOPOM CTPYKTYpa pacCMaTpUBAeTCs B Ka4eCTBE MapameTpa, BIIHs-
IOIIETO Ha PEe3yIbTHPYIOIIYIO JUHAMUK.

w

o
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ﬂaHHa}l pa60ma nocesduieHa anaiusy onpe()eﬂeHmZ OpPcaAHU3AYUOHHBIX PUCKOB, A MAKoIHCe 0630py Memooos
Ka4eCcmeeHHOo20 U KONUYeCmMEEHHO020 arHalu3a opcanu3ayuoOHHblx puUCcKoes.

KinroueBnie cioBa: OpI‘aHI/I?:aLII/IOHHHﬁ PHUCK, KAYCCTBCHHAA OLICHKA PUCKA, KOJIMYCCTBECHHAA OLICHKA pUCKaA.

BeedeHue

Hapsiny c¢ BHemHumE (akTopami, MOSBIISIOMIMMUCS BCJIEACTBHE HEONPEACICHHOCTH OKpY Karolen
Cpezpbl, CyLIECTBYET Psil BHYTPEHHUX (PaKTOPOB, KOTOPHIE MIPEIATCTBYIOT 3((PEKTUBHOM NeATENTBHOCTH KOM-
MaHUil U, B YaCTHOCTH, YCIIENTHON peanm3aruu npoekToB. MccinenoBanne KPMG noka3zano, 9To B OONBIIIH-
CTBC IMPOCKTOB MCHACTCA COACPKAHMUEC B XOJC BBIIIOJIHCHHA IMPOCKTA, CYHICCTBYIOT Hp06ﬂeMI>I KOMMYHUKa-
UM U ApYrHe BHyTpeHHUe npobiemsl [13]. Brimenepeunciennsie (GakTopbl BEAYT K PACXOXKICHUIO MEXIY
TUIAHOBBIMH U (DAKTHUYECKUMH CPOKAMH MIPOEKTA, a TakyKe K MPeBBIMIeHHUIO OromkeTa [13] u aBisroTcs ipu-
MepamMu (pakTOpoB OpraHU3aLMOHHBIX PHCKOB. JlaHHast paboTa MOCBSAIICHA HCCICIOBAHUIO OpTaHU3aINOH-
HBIX PHUCKOB, 4 UMCHHO: aHAJIM3y HUX OHpCHCHCHHﬁ, 0630py Ka4C€CTBCHHBIX N KOJIMYECCTBCHHBIX METOAO0B HUX
aHaM3a.

1. AHanu3 onpedesieHUll op2aHU3ayUOHHbIX PUCKO8

Amnanu3 Oonee yeM 40 oTeuecTBEHHBIX M 3apyOEKHBIX HCTOYHHUKOB IMOKA3all, YTO HA TEKYIIHH MOMEHT
HE CYIIECTBYET CIAMHOTO OMPEICIICHUS MOHATHS OPTaHU3aI[OHHBIX PHCKOB, OJTHAKO COBPEMEHHBIC pPaOOTHI
MOJKHO YCJIOBHO Pa3JelUTh Ha JIBE TPYIIIIbL.

[TepBast rpymma aBTOPOB OTOXKICCTBISCT MOHATHS OPraHM3alMOHHOTO PUCKa M OM3HEC-pHCcKa (pUCKa
opranu3zanuu). B paborax [3], [6], [16], [17] opraHu3anuoHHbIi PUCK TECHO CBA3BIBACTCS ¢ HEOMPEICICHHO-
CTBIO JICATEIILHOCTH OPTraHH3alii, KOTOPAask BIUSACT HA €€ UTOTOBBIM (PMHAHCOBBINA pe3yibTaT. Takum oOpa-
30M, aBTOPBI MEPBOM TPYIIbI BKIIOYAIOT B TOHATHE OPraHU3AI[MOHHBIX PUCKOB BCE MOTCHIMAJbHBIC HEra-
TUBHBIC COOBITHS, CBS3aHHBIC C JICATEIBHOCTHIO KOMIIAHUHU: (PMHAHCOBBIC, TEXHUYECKHE, ONCPAIMOHHbBIC U
zp.

Bropas rpymmna aBropos, Hampumep, [1], [4], [10], cBs3biBacT moHsATHE OPraHM3alMOHHBIX PUCKOB C
MpPOLIECCOM OPTaHM3AIMU KaKOH-THOO0 NESTeIbHOCTH, YTO SIBJISETCS KIIOYEBBIM CXOJICTBOM OIPEICIICHUIT
JaHHOW Tpynmbl padoT. K KIIOYEBBIM PasiUuUsaM MpeiaracMbIX ONPEeNICHH MOXKHO OTHECTH 00JacTh
yIpaBJICHHs OpraHu3aIiel, ¢ KOTOPBIMH aBTOPBI CBSI3BIBAIOT OPraHU3al[HOHHBIC PUCKH (OpraHU3aIlMOHHAS
CTPYKTypa, CHCTeMa KOHTPOJIS, CHCTEMa MPHUHATUS PEIICHUI U Apyrue). BaKHO OTMETUTH, YTO BO MHOTHX
pabotax, Hanpumep, [2], [8], [12], aBTOpsI Har0T nepeucHb (PaKTOPOB OPraHU3ANMOHHBIX PUCKOB, HE TIPUBO-
ISl KOHKPETHBIX ONPEICIICHHH.

ITpoBeneHHbIi aHamM3 paboOT, a TaKKe pasrpaHUYCHUE TOHATHH PHCKA MEPCOHANA, ONEPAMOHHOTO
pHCKa ¥ OpPraHM3aI[MOHHOTO PHCKa TO3BOJHIM CHOPMYIMPOBAThH CIEAYIOIIEe COOCTBEHHOE OIpEIe/ICHUE
OpraHU3aIMOHHBIX PUCKOB:

OpraHHM3aIOHHBIE PUCKH — 3TO PUCKH, CBSI3aHHBIE C MpOOJIEeMaMH IpoIecca OpraHu3aluu padoThI
KOMITaHWH, BO3HHKAIOIINE B Pe3y/IbTaTe peain3aliid PUCKa MMepcoHaia Ha CTPATETHYECKOM M TAKTHYECKOM
YPOBHSIX, a Takke HedP(PEKTHBHOCTH CYIIECTBYIOLICH CUCTEMBI YIIPABJICHHS OPTraHNU3aIUeH.

2. KauecmeeHHbIe MemMOObI OUEHKU
op2aHu3ayUoHHbIX PUCKO8

B HacTosmmem paszzgene nmpuBeneHbl pe3yabTaThl MPOBEASHHOTO aHAN3a Pa3IMYHBIX paboT, MOCBAIICH-
HBIX METOJaM KaueCTBEHHOM OLIEHKU OpPraHU3allMOHHBIX PUCKOB. Llepi0 0OIbIIMHCTBA H3YYEHHBIX METOLO0B
ABJIACTCA COCTABJICHHUE NMPUYNHHO-CICACTBECHHBIX CBsI3CH MCXKIY peannsauneﬁ PHUCKOBOT'O COOBITHS U €ro
(akTopamu.
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ConysiHoB A.B. mpemaraet METOMKY paHKUPOBaHUS (PAKTOPOB PUCKA IO CTETICHH BIIUSHHS HA PUCK,
OCHOBHAsI HJiesi KOTOPOW 3aKJII0YAETCSl B CHIKCHUU CYOBEKTUBHOCTH 3KCIIEPTHBIX OLIEHOK Yepe3 0ObEeKTHB-
HYIO U CYOBCKTHBHYIO OIICHKH KOMITETCHTHOCTH 3KCTIEpTOB [4].

Metonq MORT mo3BosisieT yCTaHOBUTh MPUYUHHO-CIICICTBEHHBIE CBA3M MEXIY OTKa3aMH CHCTEMbI Ha
Pa3IHYHbBIX YPOBHSX (OMIHOKH PYKOBOJCTBA, COTPYIHUKOB), BEAYIIUMHU K HEraTUBHBIM mocieacTBusm [11].

OcHOBHOI1 neel aHaM3a «TajcTyK-0a00dka» SBISIETCS SKCIIEPTHBIE pa3paboTKa M OleHKa 0aphepoB
0 TPEJOTBPAIICHUIO PeaTU3aIlUi U CHIDKCHUIO MOCIIEICTBUM peain3alii PUCKOBOTO COOBITHSI, HAXOIAIIIC-
TOCsl B IEHTPE «TAJICTYKay.

CoriacHo «MOJIeNU IBEHIIAPCKOTO ChIpay, WK MOje PU30oHa, 3aIuTa OpraHnu3alifii OT PUCKOB MPe/I-
CTaBJIAET COOOM KyCOYKH ChIpa (0aphephl), HOTECHIIMATBHBIC YIPO3bl B KAKIOM U3 0aphepoB 0003HAYAIOTCS
Kak oTBepcTus B chipe [9]. «TpaekTopus BO3MOMXKHOTO MPOUCHICCTBHS» MPOXOJIUT YepPe3 OTBEPCTHUS HA BCEX
YPOBHSX 0apbepoB.

OCHOBHBIMM HEJIOCTaTKaMH METOJIOB Ka4eCTBCHHOTO aHAJIM3a OPIraHU3AIMOHHBIX PUCKOB SBISFOTCS
CYOBEKTHBHOCTh YCTAHABIMBACMBIX MPUUUHHO-CICACTBEHHBIX CBS3eH Mexay (akTopamu pucKka M PHCKO-
BBIMU COOBITHSIMH, a TAK)KE MOJIATaHUE Ha AKCIIEPTHBIC OICHKH TPU OIIEHKE BEPOSTHOCTH HACTYIUICHUS CO-
OBITHS Y €T0 TIOCIIE/ICTBUI.

3. KonuyecmeeHHble MemMoObl OUEHKU
Op2aHuU3ayUOHHbIX PUCKO8

B Hacrosimiem paszene npUBEOCHBI Pe3yibTaThl aHANM3a PA3IUYHBIX PAa0OT, MOCBALICHHBIX METOAAM
KOJINYECTBEHHOM OIIEHKH OpraHW3allMOHHBIX PUCKOB. [IpenMyIIecTBOM JaHHBIX METOMIOB SIBISAETCS TOTy4e-
HUE KOHKPETHOTO 3HAYCHHUS pUCKA Ha BBIXOJIE.

B pa6ore [5] onwmceiBactes nnctpyment ORE, KoTOpbIii ycTaHAaBIMBACT 3aBHCHMOCTh MEXIY OpraHH-
3alMOHHBIM PUCKOM M PUCKaMH MPOEKTOB KOMIIAHWH, BHYTPEHHHM M BHEIIHUM KOHTEKCTOM KOMIIAHWHU C
YYETOM MIPHOPUTETOB U 3aBUCHMOCTEH MPOEKTOB.

Metonq CEAM mo3BoJsIeT paccunTaTh BEPOSATHOCTH COBEPIISHHS OMTUOKH B MPOIECCe KOMMYHHUKAIINH,
KOTOpasi OIlpeaessieTcs 4yepe3 BEPOATHOCTH OLUIMOOK B JAHHOM IPOLIECCE HA OCHOBE CTaTHCTHYECKOI'O aHaJIH-
3a TUIMYHBIX OMIMOOK KOMMyHHKaimu [14].

CoueTaHne TaKUX MOIIHBIX HHCTPYMEHTOB, KaK aréHTHOE MOJICTUPOBAaHUE U 0aileCOBCKHE CETH B aHa-
JIM3€ OPTaHU3ALMOHHBIX PUCKOB MO3BOJISET MOJICINPOBATh ITOBEIEHHE CUCTEMbI CHU3Y BBEpX. BeposTHOCTH
MOBEJICHUSI K&KAOTO yYaCTHUKA CUCTEMBI OIICHUBACTCSl HA OCHOBE JAHHBIX ONPOCa U MPEIbIAYIIETO OIbITa,
TaKXe B MOJIENIb BHOCATCS JaHHBIE O BIMSAHUM CHCTEMBI Ha TIOBEACHUE JItoJIc. MoJiellb «IporoHseTcs He-
CKOJIBKO Pa3 AJIS MOJyYEeHHUs pacrpeliesieHHs BEpOsITHOCTE noBeAeHus: cucteMsl. [lonpoOHoe nmpumeHeHue
JaHHBIX METOHOB omucano B [7], [15] u [18].

OCHOBHBIM HEJIOCTATKOM W3YYEHHBIX KOJNYECTBEHHBIX METOJIOB SIBISETCSI OTCYTCTBHE METOJIOB KOJIU-
YECTBEHHOHM OLIEHKM Pa3lMYHBIX MOKa3aTeJiel, HalpuMmep, MPUOPUTETOB MPOEKTOB, 3aBUCUMOCTEH MEXIy
MIPOEKTaMHU, BEPOSITHOCTEH MOBEIEHHsI, NCIOIb3YIOTCSl TOJIBKO 3KCIEpPTHBIE OLEHKH. KpoMe Toro, MeToaml
ORE u CEAM He Obuin anpoOUpOBaHbl, a MPUMEHEHNE areHTHOTO MOJICIIMPOBAaHUS M 0aileCOBCKHX ceTei
TpeOyeT CyIEeCTBEHHBIX 3aTpaT KOMIIAHUH.

B nanHOIi paboTe OBbLIO BBEAEHO ONpEJeNICHNE OPraHU3AIIMOHHBIX PUCKOB, a TAaKXKe PACCMOTPEHbI He-
KOTOPBIE MX METOJIbl KAYECTBEHHOTO M KOJIMYECTBEHHOTO aHanu3a. CylecTBEHHBIM HEJOCTaTKOM H3Y4eH-
HBIX METOJIOB SIBJISIETCS MCITOJIb30BaHHE IKCIIEPTHBIX OLEHOK Ha KaKOM-JIM00 dTare. M3ydeHne opraHu3anu-
OHHBIX PHCKOB HEOOXOJMMO, TaK KaK ITO3BOJINT KOMIAHUSIM JTOOUTHCS TOBBILEHUS 3P (PEKTUBHOCTH yIpaB-
JICHUS: TAHHBIA BUJI PHUCKOB CBsI3aH UMEHHO ¢ Hed()(DEeKTHBHBIM ympaBieHHEM U ¢ HedPPEKTHBHOCTHIO yiKe
cOpMHUPOBABIIEHCS CUCTEMBI yITPABIEHHS KOMIaHUEH.
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K BOIMNPOCY O HEOBXOAMMOCTU COBEPLUEHCTBOBAHUA MEXAHU3MA
MHO®OPMALMOHHOIO KOHTPOJIA B COEPE BU3HECA
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(Boponesicckutl 2ocyoapcmeennbiil ynueepcumen)
bond.juliav@mail.ru
I'opomxo U.B.

(Axaoemus ynpasnenus MBJ] Poccuu, Mockea)

B ooxnade obocrosvisaemces Heobxooumocmo, npediazaemcs no0Xo0 U U3NA2aiomest NPUHYUNBL COBEPUICH-
CMBOBAHUS MEXAHUZMA UHPOPMAYUOHHO2O KOHMPOISL 8 chepe busHeca.

KiroueBble ciioBa: HHPOPMALMOHHBIH KOHTPOJIb, MEXaHU3MBbI, JKOHOMHYECKOE MPECTYIUICHHE, TIPAaBOHA-
pylieHue, busHec

IIpakTuka coBepIIeHUs] SKOHOMUYECKHX NIPECTYIUIEHUH B cepe OM3Heca OKa3bIBaET, YTO MHOTHE UX
CXEMBI HOCSIT TBOPYECKUI, HO BCE KE TUIIOBOM XAPAKTEP U TUPAXKUPYIOTCS C TEMU UM UHBIMU U3MEHEHHSI-
MU B Pa3JIMYHBIX PETUOHAX CTPaHbl. B 3T0i CBsA3M Isl ycnemHOW opraHu3anui 00pb0Obl C SKOHOMHUECKIMU
JEeTUKTaMU He0OX0AUMO CO3aTh TaKOW MEXaHW3M MH()OPMAIIMOHHOTO KOHTPOJIS, KOTOPBIH ObI HOMOTal
(uKcupoBaTh Bce (HaKThl IKOHOMHUUECKUX TPECTYMIICHUH B Pa3INUHBIX PETUOHAX, HX OCHOBHBIX yYaCTHUKOB
(ropuanYeckrx U PU3MUYECKHX JIUII), CIOCOOBI OCYIECTBICHUS TAHHBIX NPEeCTYIJICHNH 1 ux cnienuduky. Ha
OCHOBE CHCTEMAaTU3aIM NOITY4YEHHBIX JAHHBIX BO3MOXHO OyJET yCIEIIHO BECTH HE TOIBKO ONEPAaTHBHYIO
00pb0Y C MPOTHBO3aKOHHBIMU AKLIUSAMH B cepe NpelIpuHIMATENbCTBA, HO U Pa3BEPHYThH MIMPOKYIO IIPO-
(uIaKTHUECKYI0 PabOTy MO MPERYNPEKACHUIO MPECTYTHBIX AKIUH.

HmenHo 310 npouirakTH4ecKoe HampaBiIeHUE IPU PEILICHUH 3a/1a4 00ecIIedeHns] SKOHOMUUECKON 0e3-
OTIACHOCTH CETOJHS CIEAYET, Ha Halll B3IJIS, CYUUTATh IPHOPUTETHBIM, IIOCKOJIBKY 00pB0a C MPeCcTYIMHOCTHIO
HCKJIFOUUTEIILHO PEIIPECCUBHBIMM YTOJIOBHO-IIPABOBBIMHA MEpaMU II0Ka HE J1ajla CYLIECTBEHHBIX PE3yJIbTa-
TOB.

Pemenue Bonpoca o npomiiakTHKE SKOHOMHUYECKHUX MPECTYIUIEHUI HEBO3MOXKHO 0€3 MPaKTUIECKOH
peanuzanuy B Poccun NpUHIIMIIOB TPasKAaHCKOTO OOIECTBA U MMPABOBOI'0 TOCYAapPCTBA, YOPMUPOBAHUS €TI0
WHCTUTYTOB U, TIPEXKJIE BCETO, PAa3IMYHBIX (JOPM M METOOB KOHTPOJIS 3a COOIIOJICHUEM MTPABOTIOPSIKA B
NESITEbHOCTH XO3SHCTBYIOIINX CyOBEKTOB.

MexaHu3M HHPOPMALTMOHHOTO KOHTPOJISI OCHOBBIBAETCS HA MHTEPECAX CAaMHUX SKOHOMHYECKHX areHTOB.
B niporiecce npeanpuHUMaTETbCKON NESTETbHOCTH X03SMHCTBYIONNE CYObEKThI BRIOUPAIOT CBOMX JICJIOBBIX
napTHepoB. I1ockoIbKy X035 CTBYIOIINI CyOBEKT NPUHUMAET Ha ce0sI BECh PUCK MTOCIIEICTBUI 3TOTO BBIOO-
pa, OH IPEeABAPUTENBLHO OLIEHUBAET CTEIICHb HAASKHOCTH KOHTPAareHTa, NCX0/1s U3 UMeloIeicst nHpopma-
LIMU O €T0 J1e10BOoi peryTaii. COOTBETCTBEHHO JAHHBIE O COBEPIIEHUH MTOTEHIIHATBHBIM [TAPTHEPOM TIpe-
CTYIUIEHUS WM MHOI'O SKOHOMHYECKOTO IPABOHAPYLIEHUS IOJPBIBAOT €T0 JEJIOBYIO PEIyTALUI0, BEAYT K
€ro M30JILUH B IIPEANIPUHUMATENBCKOHN cpeze. [loaToMy coBepiiaTh NpaBOHAPYLIEHHS JEIOBBIM JIFOIIM
CTAHOBUTCS HEBBITOJIHO.

HNudopmaimoHHbIH KOHTPOJIb 32 PaBOMOPSAKOM B chepe On3Heca - Haubolee akTyaibHas albTepHa-
THBA YCUJICHHUIO pernpeccuid. [Ipenynpesxkaenue mpecTyuieHus He TOJIbKO 3¢ GeKTUBHEE HaKa3aHUsl IPECTYII-
HUKa, HO ¥ COOTBETCTBYET IPUPOJE COLMATBEHO-OPUEHTHPOBAHHOTO FOCYAAPCTBA, KAKOBBIM SIBJIIETCS CETO-
s Poccus.

OnHO W3 OCHOBHBIX YCIIOBHH (DYHKIIHOHMPOBAaHUS MeXaHN3Ma HH(POPMAIMOHHOTO KOHTPOJIS - CBOOOAA
JocTyna K nHGOpMaLUK 0 JeJI0BOH peryTaiy Jisl BCeX, KTO B HeH 3anHTepecoBaH. 3aada rocy1apcTBa 1
COCTOMUT B TOM, YTOOBI COJICHCTBOBAThH PACIIPOCTPAHEHHUIO TAKOW WHPOPMAIIHH.

B MupoBoii npakTHKe gaBHO c(OPMHUPOBAIACH pa3BUTasi HHPpacTpyKTypa oOecTiedeHns «IpO3pavyHO-
cti» pupM. JJocTynmHOCTh CBECHUH O 1€JIOBOM pEMyTalny MMO3BOJISIET CYIIECTBEHHO CHU3UTD PEATIPHHU-
MAaTeJIbCKUH PUCK U COKPAaTUTh PacxXo/ibl Ha MPAaBOOXPAaHUTEIbHBIE MEPOIPUSATHS.

B nareit ctpane o011e/[0CTyHASI CHCTEMA TIOJTYYEHUS JOCTOBEPHOW HHPOPMAITUH O XO3IHCTBYIOIINX
CcyObeKTax MPaKTHUECKH OTCYTCTBYET. XyXKe BCEro 0OCTOUT JIEJIO ¢ MOIyuYeHHEeM HanboJiee BasKHOHN [ 1ie-
JIel SKOHOMHUYECKOH 6e30MmacHOCTH HH()OPMAIIMH - IaHHBIX O HAUINYUU COBEPIICHHBIX ATUMHU CyOBEKTaMU
[IpaBOHAPYLIECHUI.

HenoctynHocTh cBefieHNid 0 HAACKHOCTH TAapTHEPA CITY>KUT MOIIHBIM KPUMHUHOTEHHBIM (haKTOPOM U
CIOCOOCTBYET pOCTY MOLICHHHYECTBA U MHBIX NMPECTYIUIEHUH Ha TOBAPHBIX U (prHAHCOBBIX pbIHKax. [Ipu
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3TOM 0COOYIO TPEBOTY BBHI3BIBAET BIMSHUE HEJOCTATKA J1€JI0BOI MH(OPMAIINK Ha POCT MPOTUBOIPABHBIX
MOCATATENbCTB B (UHAHCOBO-KPEAUTHOMN crucTeMe. [1o KoMyecTBy coBepIaeMbIX MOIIEHHHYECTB 3Ta cdepa
BBIIIIJIa HA OJTHO U3 MEPBBIX MECT.

OCHOBHOI MacCHB JaHHBIX O (PU3MYECKHUX U IOPUAMYECKUX JIMLAX, HAPYLIMBIINX 3aKOHOIATEILCTBO,
COCpENOTOYEH B MTPABOOXPAHUTENBHBIX, KOHTPOJIBHBIX, CYyIeOHBIX U IHLIEH3UpYyIomux opranax (Llearpans-
HbI 6aHK Poccnu, PochmHMOHUTOPHHT U 1Ip.), T.€. OTHOCUTCS K TOCY/IapCTBEHHBIM HH()OPMAITMOHHBIM pe-
cypcaM. XpaHAIUecs B HUX JaHHbIE OTKPBITHI U HUKOT/Ia HE 3aCEKPEUNBAIINCH, OHAKO Ha MPAKTHKE 3TH
CBEICHHA BCEr/la OCTABAINCH HEJOCTYIHBIMH JIJIs1 OOBITMHCTBA 3aMHTEPECOBAHHBIX MOJF30BATENEH.

HcxogasiMu IpUHITMIIAMA TIPEOCTABICHHS TaKOW HH(OPMAIINU TOJKHBI OBITH:

- JIOCTYIHOCTBH JJIsl BceX 00palIalonInxcsi;

- OecrIaTHOCTh MPEAOCTABICHUS;

- coOMroIeHre TpaB OXPaHAEMbIX 3aKOHOM WHTEPECOB JIMIIA, O KOTOPOM BBIJIAIOTCS CBEICHUSI.

Obecneuenne peanu3aliy 3TUX TPUHIMIIOB TPeOYET peLIeHus psia OpraHN3alOHHO-TIPABOBBIX BO-
MIPOCOB.

YTOJI0BHOI OTBETCTBEHHOCTH 32 MPECTYIUICHHE B COOTBETCTBUH C 3aKOHOM MOXKET MOJIJIEKATh TOJIBKO
(hm3HYecKoe JHII0, CBEEHHS O KOTOPBIX OTHOCSTCA K MEPCOHATFHBIM JaHHBIM. HbopMarus, kacaromasics
IOPUANYECKUX JIUI, UMEETCS B HACTOSAIIEE BPEMsI TOJIBKO B ONIEPATHUBHBIX M CIEICTBEHHBIX MaTepHuaiax mpa-
BOOXPaHUTENBHBIX OPTaHOB H, TAK)XKE, HE MOXKET OBITh OOIIEAOCTYITHOM.

Takum o6pazom, TpedyeTcs pa3padoTaTs NPOIEeaypy NEepeadn CBEACHUN O CyTMMOCTH TPaKIaH-
npeanpruHUMAaTeNeH, TOIDKHOCTHBIX JIMI M YUpeIUTEeNel NpeInpusTHid BceM 3aHHTEPECOBaHHBIM CyOheK-
TaM.

Kpowme Toro, HE00X0AMMO pacCMOTPETH BOIPOC O BOBMOKHOCTH BEJECHHS YIETOB 110 IOPHIUICCKAM JTH-
1[aM, TaK KaK CBEJICHHUS O COBEPIICHUH Pa0OTHIUKAMHU XO3SHCTBYIOINX CYOBEKTOB TEX MM WHBIX IPECTYI-
JIEHUH B ompezieieHHON Mepe MOTYT CBH/IETEIbCTBOBATH O I€JI0BOI pemyTali opraHu3auii. 3aMeTumM, 4To
Ba)KHO YETKO OTIPENSIUTH BUBI IPECTYIUICHHIA, IO KOTOPBIM OyIeT pacipocTpaHaTcs nHQopManus, Heoo-
XOJUMYIO JIeTaTU3aII0 OCOOEHHOCTEH X COBEPIEHUS U T.1II.

ObecnieueHne rocy1apcTBOM OOIIEAOCTYITHOCTH IAHHBIX O CAHKIUAX, IPUMEHEHHBIX K JIMI]aM 3a Tpa-
BOHApYLICHU B chepe IKOHOMHKH, CO3/IacT HEOOXOMMbIE IPEATIOCHUTKY COBEPIICHCTBOBAHHS MEXaHM3Ma
WH(GOPMAITMOHHOTO KOHTpOoIst. OTHaKO ATHM MEPHI 110 €T0 CO3AAHHIO HE MCUEPITBIBAIOTCS, TOCKOIBKY YKa-
3aHHBIA MEXaHH3M B KQU€CTBE COCTABHBIX KOMIOHEHTOB JJOJKEH BKIIIOYAThH B CE0S TAKKeE:

- ”HPOPMALIUIO O HAJISKHOCTH U IOOPOCOBECTHOCTH OT/ICNILHBIX XO3AHCTBYIOIINX CyOBEKTOB, PACKPbI-
BaeMyI0 B paMKax 3aKOHa;

- OIICHKH JIEIIOBOM pEMyTaIlK XO3sICTBYIOIINX CYObEKTOB, IaBaeMble HE3aBUCUMBIMU OOIIECTBEHHBI-
MU HHCTHTYTaMH, TIPEXK/IE BCETO MPeIPUHIMATELCKUMH 00bEIMHEHISIMUA 1 MHOTOE JIPYTOE.

CerojtHs1 BOIIPOC O COBEPIICHCTBOBAHMH MeXaHN3Ma WH(POPMAIIIOHHOTO KOHTPOIIS B chepe On3Heca
proOpeTaeT 0co00e 3BydaHue BBUIY CIOKUBIIETOCS MHOTO00pasus (hopM peanu3aii IKOHOMUIECKIX
YIpo3 W MpecTyIuieHui. B 3THX yclIoBusIX TocyapcTBO 3aMHTEPECOBAHO HCKATh cebe mapTHEPOB B Ou3HeC-
cpelie, 3aMHTEPECOBAaHHBIX B €€ IeKpUMUHAIN3alnu. IMEHHO OpueHTalHs Ha YeCTHBIX ITOTpeduTesnei nH-
(hopMmaruu mo3BosUT obecieuuTsh dhHekTHBHOE HHDOPMAITMOHHOE B3aNMO/IeHCTBYE TIPEAIPUHUMATENEH ¢
rOCy/IapCTBEHHBIMH, B TOM YHCJI€ U CUIIOBBIMH, CTPYKTYPaMHU.
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Junosa H.H.
(UI1Y PAH, Mocksa)
din@ipu.ru

HOKa3aH0, umo npu duaenocmupoeayuu pa6OI’Hbl zudpocoopyofceﬂuﬂ C MOYKU 3pPEeHUA OYEHKU pUcKa eco
IKcnyamayuu HEe0OX00UMO KAYeCmEEeHHO U KOAUUECMBEEHHO oyeHusansb poJib Kas#co020 ()81207’)’!6)”01/{4820
qbakmopa bezonacHocmu C Yyuemom 6JIUSAHUA HA HUX COCMOAHUA cucmembl «NJIOmuHad — OCHOBAHUE) .

KitoueBble clioBa: ypoBeHb OE30MACHOCTH THIPOCOOPYKEHHH, OLEHKA PHCKA HSKCILTyaTHPYEMBIX
THIIPOCOOPYKEHUH, (haKTOPHI 0€30MaCHOCTH.

Peanuzanus TeXHHMYECKMX M OPraHU3AaLMOHHBIX MEPONPHUATHH MO oOecledeHni0 0e30macHOCTH
IKCILTyaTHPyeMbIX TuapoTexHndeckux coopyxenuit (I'TC) neBo3moxHa 6e3 0OBEKTUBHOM OIEHKH YPOBHS
ux OezomacHocTH. OOBIYHO OllEHKa OE30MACHOCTH BBIMOJHACTCS HA OCHOBE COIOCTaBICHUS (aKTOPOB
0€30I1aCHOCTH, YYTEHHBIX IIPH COCTABJICHUH IPOEKTA U YTOUHEHHBIX B XOJ€ CTPOUTEILCTBA, IKCILTyaTalllH,
PEMOHTa M PEKOHCTPYKLHUH, C (aKTopaMu O€30MacHOCTH, ACHCTBYIOIIMMH Ha MOMEHT O0CIEeIOBaHUS
THIPOCOOPYKCHUSI.

Tak, neTepMHHUPOBaHHYIO OIEHKY pHcKa SkcruryatupyeMbeix ['TC memecooOpa3HO OCYyLIECTBISTH B
(hopMe 000OIIEHHOTO MTOKA3aTelNs, OOBETUHSIONIETO BIMSHIE KOJIMYECTBEHHBIX M KaUeCTBEHHBIX (DaKTOPOB
Oe3onacHOCTH. YKazaHHBIH 0000mIeHHBI ToKa3atenb (ypoBeHb OezomacHocTn ['TC) XapakTtepusyeT
crerneHb oTkIoHeHus OezomacHocTH ['TC oT TpeboBanmii nmpoekTa (TOYHEE — OT COBPEMEHHBIX TpeOOBaHUI
HOPM U TIPaBUII).

Ilon daxTopamu 0€30MacHOCTH HMOHUMAIOTCS KOJMYECTBEHHBIC M KAaYECTBCHHBIE XaPaKTEPHUCTUKU
COCTOSIHUSI COOPY)KEHUSI, IPUPOJHBIX BO3ACHCTBHN M OXKHIAEMOTO yiiepda OT aBapuu HIU pa3pylICHHs
I'TC. Teoperndecku NEepCHEKTUBHBIM SBISIETCS BEPOSTHOCTHBIN MMOAX0J K oreHke Oe3omacHoctu ['TC. B
YaCTHOCTH, TPAJULMOHHBIC BEPOSITHOCTHBIEC NMPEICTABICHUS XapaKTEPUCTHUK LEIECO00Pa3HO HCIIOIb30BATh
MIPU BBITMIOJIHEHUN OLIEHOK (PaKTOPOB 0E30MaCHOCTH, XapaKTEePU3YIOIINX MPUPOJHBIC BO3ACUCTBHS, CBOMCTBA
MaTepuajioB MU IMOPOJ OCHOBAHUA. AHaJ'IOI‘I/I‘-IHO, Ipu OLOCHKE COOTBETCTBUA COCTOAHUA SKCIUIYAaTUPYEMOT'O
I'TC umumo3a COBpeMEHHBIM METOJAM pPAcdyeToB, HOpMAM M IpaBWJIaM LEJIECOOOPa3HO HCIIOIb30BAHUE
BEPOSITHOCTHBIX OLEHOK HAAEKHOCTH THIPOYy3Jda B IEJIOM WJIH €ro OTIENbHBIX dyeMeHTOB. Hambonee
3¢ (HEeKTUBHO PUMEHEHHE BEPOSITHOCTHBIX OIICHOK HAJCKHOCTU U O€30MMaCHOCTH COOPYKCHHUU MPH CHIBLHON
CIly4yallHOM HM3MEHYMBOCTU JEHCTBYIOUIMX ()aKTOPOB, B OCOOEHHOCTH, IIPU Y4Y€Te OCOOBIX HArpy3oK H
BO3ACUCTBHI (B TOM YHCIe KAaTaCTPOYUUECKUX MPUPOJHBIX) WM UX COYETAaHUH, HAIpUMEp, CEHCMHYECKOTO
BO3JICUCTBUSL.

CTOI/IT, OOHAKO, OTMCTUTL, YTO HNPHU TAaKOM IMOAXOAC OYCHb TPYAHO YUCCTH BJIMAHUEC KAa4YCCTBCHHBIX
(akTOpPOB, HEPENKO HIPAIOIIMX OCHOBHYIO pOJb IPH OLEHKE Oe30IacCHOCTH 3KCILTyaTHPYeMBIX (B
ocobennoctn «crapeix») I'TC. TloaTromy AJsl OUEHKH YPOBHsI O€30MaCHOCTH HY)KEH KOMIUICKCHBIH yder
pa3H006pa3HI)IX KOJINYECTBECHHBIX N KAa4YC€CTBCHHBIX q)aKTOpOB 0€e30MacHOCTH Ha OCHOBE MMPUBEACHUA UX K
eMHOMY MacITady («paHXKUPOBaHHIO» (AKTOPOB O€30TIACHOCTH).

Onenka ypoBHs OezonacHocTH ['TC nutro3a MOKeT OBITh BHIIIOJIHEHA CIIEAYIOIINM 00pa3oM:

a) paccMaTpHUBAIOTCS Pa3IMUHbIE CIICHAPUHU aBapHd;

0) A7 KaXKA0T0 CLEHApHs aBapuH ONpeeIIIeTCsl IepedeHb JeHCTBYIOMNX (aKTOpOB;

B) pa3JIMUHBbIE KOJIMYECTBEHbIE M Ka4eCTBEHHBIE (PAKTOPHI OE30MACHOCTH PAHKUPYIOTCS MO €IWHON
IKasne, pa30ouTol Ha MHTEPBAJIBL;

I') OCYIIECTBIIACTCS KOJIMYECTBEHHAs OIICHKA Mephl pucka (ypoBHs Oe3omacHoctu I'TC muiros3a) c
YYETOM B3aHMOBIIMSHUA PAa3IMUHBIX (PakTopoB Oe30macHOCTH 10 popmyrie:

@ =1 —1?1(|max L -1 )

rae |, - 3nmayenus QakropoB GesomacHoctu; |

(akTOpoB Ui TOrO WHTEpBaja YyKa3aHHOW KOJMYECTBEHHOM IIKANbl, KOTOPOMY COOTBETCTBYIOT
KayeCcTBEHHbIE 3HAaUeHUs (DAKTOPOB, YUUTHIBAEMBIX MIPU BEIYUCICHUX 1O Gopmyie 1.

[Ipn skcrutyaranuu M ACKJIAPUPOBAHMU OE30MACHOCTH THAPOTEXHHYECKHX COOPYKEHHMH HambOoiee
BOXHBIM SIBIETCS TEXHWYECKHMH acCHeKT Oe30MacHOCTH CHCTEMBl «CHCT€Ma OKCIDTyaTallid —
THUAPOCOOPYKEHHUE — 30HA BIIMSHUSY.

max ! min -~ MakKCHMaJIbHOC W MHHHMMAJIPHOC 3HAYCHHA
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OneHkoOll TeXHHYEeCKOM 0e30IacCHOCTH TIHMAPOTEXHUYECKOTO COOpPYKEHHsS SBISETCS  YpPOBEHb
0€30I1aCHOCTH CHUCTEMbl, KOTOPBII ONpEeAEssieTCs COCTOSHHEM COOpPYKCHHMS U OLIEHKOH COOTBETCTBHS
HOPMAaTUBHBIM M TPOCKTHBIM TpPeOOBAaHUSAM KOMIIOHEHTOB CHCTEMBI: OOOpYdOBaHUS, 30HBI BIHSHUSA,
CUCTEMBI IKCIUTyaTalluH, a TAKKE OLIEHKOM COOTBETCTBUS IIPOCKTHBIM IIPOTHO3aM aBapUIHOM OIIACHOCTH.

OreHKa COOTBETCTBUSI HOPMATUBHBIM M IPOEKTHBIM TPeOOBAHUAM 000pYIOBaHUS THAPOTEXHUIECKOTO
COOPY)KECHHS OIPEHENAeTCS METOAAMHM TEXHMYECKOM [MarHOCTMKHM Ha OCHOBE aHalu3a pe3ylbTaToOB
WHCTPYMEHTAIBHOTO U BU3yaJbHOTO KOHTPOJISI CBOWCTB (KayecTB) COOPYIKEHHUSI M MPOBEPKH COOTBETCTBUS
UX HOPMATUBHBIM U IPOEKTHBIM TPEOOBAHMUSM.

OrneHka COOTBETCTBUS HOPMAaTHBHBIM M IPOEKTHBIM TPEOOBAHUSM 30HBI BIHMSHUS OCYIIECTBIISETCS
IIyTeM KOHTPOJIS IapaMeTpOB U XAPAKTEPUCTUK HArPy30K M BO3JIEHCTBHM Ha TUAPOCOOPYKEHUE OT
HPUPOJHBIX IIPOLECCOB U TEXHOTEHHBIX BO3JIECUCTBUM U CPAaBHEHUS UX C IIPOCKTHBIMH.

OreHKa COOTBETCTBHUSI 3aKOHOAATENBCTBY M IOJOXKEHHSIM ACHCTBYIOIIMX HOPM M IPABHJI CHCTEMBI
SKCIUTyaTalluy BBITIOJIHACTCS MyTEM MPOBEPKH TaKUX (PAKTOPOB 0€30MACHOCTH KaK: HOPMATHBHBIC YCIOBUS
3KCILTyaTallui TUAPOCOOPYKEHHUs, OpraHU3alys €ro dKCIUIyaTalluu U IPOTUBOABAPUNHON CUCTEMBL.

Omnpenenenue OLEHKH COOTBETCTBUSI HOPMAaTUBHBIM U MPOEKTHBIM TPEOOBAaHUSAM aBapUilHOM OMACHOCTH
THAPOCOOPYKEHHSI OCYILECTBIIACTCS IyTEM KOHTPOJSA MapaMeTpOB IOCIEACTBHM BO3MOXKHBIX aBapHi IO
Pa3JIMYHBIM CLICHAPUAM U CPABHEHMSI X C IIPOCKTHBIMU.

OneHka TEXHHYECKOTO COCTOSHHA T'MAPOTEXHUYECKUX COOPYKEHHH IIII030B  ONPEAEISIETCS
9KCIEPTHBIM METOJIOM, KOTOPasi COCTABISIET MEPEUEHb CLIEHAPHEB BCEX MOTEHIMAIBHO BO3MO)KHBIX aBapHi
Ha COOPYKEHHMH W NPUYUH UX BBI3BIBAOIMX. I KaKI0T0 MOTCHIMAIBHO BO3MOXKHOIO CLICHAPUS aBapUU
COOPY)KEHHsI COCTABJIAECTCS IEPEUYECHb JUArHOCTUYECKUX MapameTpoB. s KaXJoro JUarHOCTHYECKOrO
rapaMeTpa ¥ KadeCTBEHHOI'O IPU3HAKa ONPENEISIIOTCS KpUTEpHANIBHbIE 3HAYCHUS: NTPENETBHO JOIYCTHMEIE,
OTPaHUYECHHO JOIYCTUMBIE, KPUTUYECKUE 3HAUECHUS.

OKkcrnepTHas TpyIna IMyTeM CpPaBHEHHS pPE3yJIbTATOB HATYPHBIX HAONIOACHUN € KpUTEpUATHHBIMU
3HAYCHUSIMHM JaeT KOJMYECTBEHHYIO OLEHKY KaXXAOMY AHAarHOCTHYECKOMY MapaMeTpy M KadyeCTBEHHOMY
MPU3HAKY.

3aKIII0YATEILHBIM 3TAllOM OILICHKH PHUCKA aBaAPHH WIIM OLICHKH YPOBHS 0€30MaCHOCTH IKCILTyaTHPYEMBIX
I'TC siBnsiercst aHanM3 MOTYYECHHBIX PE3YJIbTATOB, BBISIBICHUE HanOOJee «ONMAacHBIX» (aKTOPOB U pa3padoTKa
PEKOMEHIAIMH TEXHWYECKOr0 WM OPraHU3alMOHHOTO XapakTepa =IO 0OecleYeHuIo O0e30MacHOCTH
TUAPOCOOPYKEHUH.

Jlumepamypa
1. 30JIOTOB JLA., UBAIEHKO U.M., PAJIAKEBUY J.b. Onepamusnas konuuecmeennas oyeHka

VPOBHsL OE30NACHOCIU  IKCRLYAMUPYeMblX 2UOpoOmexHudeckux coopysxcenuti I/ TUmpoTexHUUecKoe
ctpoutenbcTBo. M. 2003. Ne9. C. 41-48.
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ONPEOENEHMWE KA'!'EFOPI/IVIHOCTI/I OCHOBHbIX
HECYLWWUX KOHCTPYKUUKN 30AHUUN NTAMATHUKOB UCTOPUU N APXUTEKTYPbI
nPu NnoMoLn MEXAHU3MA KOMIMJIEKCHOINO OLLEHUBAHUA

Amurtprokos M.C., Hoponammuna E.U.
(I1epmckuil HaYUOHANLHBLIL UCCIEO08AMENLCKULL
RONUMEXHUYECKULL YHUBEPCUMEN)
direron@bk.ru, galina_vd@mail.ru

B cmamve paccmompenvt ocnoeHble npobiembl NpU NPUCBOSHUU MOU UIU UHOU KAMe2opuu MexHU4ecKo2o
COCMOSIHUSL HECYWUX CMPOUMETbHbIX KOHCMPYKYUL 30AHUS NPU NPOBEOCHUU MEXHUUECKOU IKCNepmusbl.
Paspaboman mexanuzm KOMIIEKCHO20 OYEHUBAHUS KAMe2OPULL, C YYemOM GIUSHUSL MHONICECMEA (Pakmopos,
Ilposeden ananusz ecex 06vekmos, noodgepauiuxcsi 06ciedosanuio Ha npomsidxcenuu 3-x aem. Paspabomana
WKALA, UCNONb3YeMAsl OJisl ONPeOeleHUsl KAme20puu MeXHUYeCK020 COCMOIHUSL HeCYUUX KOHCIMPYKYUsL 30a-
HUsl, KOMOpAsi HA2ISOHO NOKA3bIEAEm UHMEPBANL C YUCICHHbIMU 3HAYEHUAMU ONpeOeleHHbIX Kame2opuil,
ONUCHIBAIOWUX MEXHUYECKOEe COCIOSIHUE HECYUUX CIPOUMENbHbIX KOHCIMPYKYULL 30AHUS.

KnroueBbie cioBa: TeXHUYECKas SKCIEPTH3a, MAMIATHUK UCTOPUH H apXUTEKTYpBI(00OBEKT KyJIbTYPHOTO
HacJeaus ), KaTeropuy TEXHUYECKOT'O COCTOSIHUSA, IIKajla KOMITJIEKCHOT'O OIICHUBAHUSI.

BeedeHue

[Ipu npoBeneHNN TEXHUYECKOH SKCIIEPTU3bI 30aHUN U COOPYKEHH, B YaCTHOCTH MTaMATHUKOB HCTOPUH
U apXUTEKTYpbl OCHOBHBIM KPUTEPUEM IPU MPUHATHHU PEIIEHUs O JalbHEHIIeH dKCIUTyaTalluy 3/1aHus Ciy-
KUT TEXHUYECKOE COCTOSIHME HECYIINX CTpOUTENbHBIX KOHCTpYKIHi. CornacHo I'OCT 31937-2011 «3nanus
u coopyxHenus. [IpaBuna oOcienoBaHus U MOHUTOPHHIA TEXHUYECKOTO COCTOSHUSI»[1], olleHKa 31aHus B
LEJIOM OTpeneNsieTcs MO HAauXy[AIIeMy M3 COCTOSIHUH HECYIIHMX CTPOUTENbHBIX KOHCTpyKIMH. Hecymmmu
KOHCTPYKUUSIMH 3JIaHHA SABJISIOTCS: (QYHIAMEHTHI, HApYKHbIC H BHYTPEHHUE CTEHBI, IIEPEKPHITHS, Kpbilia. B
COOTBETCTBUU C JAHHBIMH KOHCTPYKUHMSAMH IpeJiaraeTcs MoOJeNb OLEHUBAHUS TEXHUYECKOTO COCTOSHUS
KaXI0H U3 HUX B otAensHOCTH(pUC 1).[2]Y4uuThIBas BA)KHOCTD KYJIBTYPHOTO 3HAUEHHSI TAMSITHUKA apXUTEK-
TypBI IPEJIaraeTcss PacCMOTPETh MOJIENb OIICHUBAHUS TEXHHUYECKOTO COCTOSTHHS HanOoJiee BayKHOHM U ¢ TOY-
KW 3pEHHsI KOHCTPYKTUBHOW OCOOEHHOCTH 00CTIEeTlyeMOro 3/1aHHs M C TOUYKH 3pEHUs apXUTEKTYPHOH IIEHHO-
cTU. B COBOKYNHOCTH y4eTOB BceX BBIABICHHBIX Je(EKTOB M MOBPEXKICHUN C JIBYX aCHEKTOB MBI ITOTYYHM
OOBEKTUBHYIO KapTUHY NPOUCXOISIIEr0, C yYETOM MHOXECTBa (PAaKTOPOB BBISABICHHBIX NMPH MPOBEACHUH
o0cenoBaHusl.

Bbi6op o6ekma obcriedosaHus

TpexaTakHOE OTACNBHO CTOsIIEE 3AaHue — OOBEKT KYJIBTYPHOTO HacjeIusl perMOHAIBHOTO 3HAYCHUS
«l"opoackas kiuHudeckast oonpauna. [lomukauarka Nely, pacrnonoxennoro mo yi. Jlebenesa, 11 B r. Ilep-
Mu. KOHCTpyKTHBHAsI cxeMa 34aHusl —HEMOJHBIA KapKac ¢ MPOAOJIBHBIM M MONEPEYHBIM PAaCIIOIOKECHUEM
IJIaBHBIX OasioK mepekphITHs. Hecymumu creHamMu SIBISIOTCS HApYXKHbBIE CTEHBI, a TAKKE CTEHBI B OCAX 1-
3/K-K, 4/b-K, 7-8/A-1, 7-12/®, 8-9/T, 19-20/A-1, 19-24/Y, 27/K-I1, 29/B-K, 30/K-IT (puc.l). Oo6mas
YCTOMYMBOCTh M HPOCTPAHCTBEHHAsI JKECTKOCTh 3JaHUsl 00ECIeyMBaeTCsl COBMECTHOW pabOTOM HeCyLIux
CTEH, KOJIOHH M IMCKOB NEPEKPHITHHA. B KauecTBe Hecymmx KOHCTpYKLMi, npumeHseMblx B MKO Oblin BBI-
OpaHbl cieqyronre: KOJIOHHBI U3 KePpaMHYECKOTO KHPIHYa, TIaBHbIC METALTUYECKUe Oallku, BTOPOCTETCH-
HBIC JICPEBSHHBIE OAJKH.
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Puc.1. IInan oGcnenyeMoro 3aanmus.

BbiyucnumernbHbIl 3KCnepumMeHm

CaMmoii 00beMHOM XapaKTePUCTUKON TIPU OTPEAETCHHH TEXHUIECKOTO COCTOSHHS KOHCTPYKIIUN SBIIS-
eTcs Kputepuil «aedexTe». OH BKIOYaeT B ce0si MHOXKECTBO ()aKTOPOB M Pa3iIMYHBIX YMCIICHHBIX 3Haue-
Huit. llenecooOpa3Ho Ha mpuMepe AaHHOTO (HaKTOpa MPOMILTIOCTPUPOBATH paOOTy JTHHEWHOW CBEPTKU[4].

[Ipencrasiena Tabiuna paHXUpoBaHUs 00pa3yOUIMX (PaKTOPOB C YUETOM KOHKPETHBIX 3HAYCHUH Je-
(heKTOB 110 BYKHOCTH UX BIUSHUS Ha TEXHUYECKOE COCTOSIHUE KOHCTPYKIIMHU C IBYX TO3UIMiA (Tabnuma 1):

- ApXUTEKTYPHOH BBIPA3HUTEIIbHAS YaCTh;

- TEXHUYECKasl YacThb.

Tabnuya 1
Tabnuya pandxcuposanus 06pazyouux haKkmopos ¢ y4emom KOHKPEmuvlx 3Hauerull 0eghexmos.
Ne ko5(h Bssemennsiit koadduruert B3BemenHsIil KO3 GUIIEHT
- ) JUISL apXUTEKTYPHOM YacTu JII TEXHUYECKOW YacTu
K1 0,012 > 0,032
K2 0,025 > 0,042

B Tabnuiie ykazaHsl qBa kodduimerTa 3HauuMocTu. [1epBbiii KOAPGHUITMSHT MOKa3bIBACT 3HAYMMOCTb
BIUSHUSI HA apXHUTEKTYPHO BBIPA3UTEIBHYIO COCTABISIONIYIO, & BTOPOW — Ha TexHmuecKyro. [Ipu BeIOOpE
koadduIMeHTa A pacyera OepeTcsi MaKCHMalbHOE U3 IBYX 3HAYCHHIA.

Omnpenenenne KOMIUIEKCHOM OIIEHKH KpUTepUsl «1e(eKThDy C IIOMOMIBIO JTMHEHHOH cBepTKu[4]:

Xoep= 2 KD

X e¢— ITO KOMIUIEKCHAs! OLIEHKA KpUTEPHUs e(DEKTHI,

Ki— 1o B3Bemmennsiii koadduimenr i-ro gpakropa,

@i 9710 i-briihakTOp, BIUSIONIMI HA X0 00pa30BaHHUi KAYECTBEHHOTO 3HAUCHHUS KPUTEPHUs 1e(EKThHI.
[IpumeHeHne JAMHEHHON CBEPTKM HAKJaIbIBaeT OTPaHUYCHHE Ha B3BELICHHBbIC KOX()(HUIMEHTHI, Ybs

CyMMa JI0JDKHA OBbITh paBHa €AMHULIBL. /i BBIOIHEHUS 3TOr0 TpeOoBaHUsI HEOOX0ANMO HOPMHUPOBATH Mep-

BUYHBIE KOO(QPUUMEHTDI, BBIONpaeMble 13 TabmuubI 1.:

K

i:E lq"
K -310 mepBHuHbIi K03 pummenT i-ro nedexra nocyue parxuposanus. JlaHHbIH KO3)PUIMEHT ONpeIeNseT-

csl Mocjie BU3YalbHOTO U HHCTPYMEHTAIBHOTO O0CIEeIOBaHUS MAaMITHUKA apXUTEKTYPHI, ONPEAEIsIeTCs] SKC-
MEPTHO, OTHOCUTEIHHO APYTUX Je(PEeKTOB, MPUCYTCTBYIOMINX B 3AaHUU.
¥, K! — 910 cymMa Bcex mepBHYHBIX KO3 (HIMEHTOB, Beera paBHa 1.
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Y4uTHIBast CXOXKECTh BUAOB (PYHKITUI TPUBEJCHUS JJIsl HEKOTOPBIX PA3HOBUIHOCTEH NeeKTOB Ipeia-
raercs pacCcMOTpeTh rpaduk QyHKIUK npuBeacHus (puc. 2.)

@
Touka pafHo3HoYHoCMU
) CEEE AN S S S S 1 Sy
|
|
3. | 4
T dyYHKUUA npubiedeHun dna mexHu4Yeckol
; i cocmabnanuwed |
i e ' duHkUUA npubedeHun Gﬂﬂ{apxumengpHoU
] -
" l cocmabaswwed JI cp“Mz,mQ
T | T | T 1 | T
D ? 4 6 B 10 12 14 16

0dwaosa naowads Bbeex ¢acdob

Puc.2. I'paduk pyHKIMM TpUBEICHHUS.

@;— pacueTHOE 3HAUEHHUE, BBIPAXKACTCS IIOIIAbI0 TOPAXKEHUS Je(PEKTOM KOHCTPYKLMH CTEHBI.
$a*- mpuBeACHHOE 3HaUeHHE AeeKTa I apXUTEKTYPHOH COCTaBISIIONIECH

&c* - IpuBeIeHHOE 3HaueHKe Je(eKTa /I TEXHHYECKOM COCTaBIAIOIEi

ITo uroram mMoaCTaHOBKY JAHHBIX MOJTYYEHHBIX IIPH MPOBEICHUH Ne()EKTOBKM KOHCTPYKIHH C IBYX TO-
YeK 3pEeHUs B JIMHEHHYIO CBEPTKY MOMy4YeHHOE 3HadeHue Al kpurepus aedextsl — 2.93. [TockoabKy KpuTe-
pHii «1edeKThD» OTPUIIATENBHO BIUSACT HA OOIIYIO OLEHKY TEXHHUECKOTO COCTOSIHUS HECYIINX CTEH 3JaHus,
HEOOX0MMO C HHTEPITOIMPOBATh JaHHBIA KPUTEPHIA ISl TIOJICTAHOBKHM €TI0 B MOJIENIb KOMIUIEKCHOTO OLICHH-
BaHUSL.

Hcnonb3ys GyHKINIO MPUBEACHUSI MOYXKHO OMPENEIUTh Bce (PaKTOphl 00pa3yroniue KpUTepHid 1eQeKThI
no mkane 1-4. Bce mpuBeeHHbIe 3HaUSHUS OYAyT MOACTABICHBI B MOJIETh KOMIUIEKCHOTO OLICHUBAHMSI.

ﬂocmpoeHue Mo0desiu KOMIM/IeKCHO20 OuyeHuseaHus

OCHOBBIBaSICh Ha OTBITE IPOBEJCHUN TEXHUYECKOTO 00CIIEAOBAHMS Pa3IHYHBIX 3AaHUI — MaMSTHUKOB
apXUTEKTYPhl MHOIO OBbLT pa3paboTaH MEXaHU3M KOMIUIEKCHOTO OLleHMBaHMs. J[j11 Havaia moCTpoeHo Jepe-
BO KPHUTEPUEB, C yYETOM IMPUYUHHO-CIIEJICTBEHHOM CBSI3H (OPMYIMPOBAHUS TE€X WM MHBIX BBIBOJOB M MPO-
MEXYTOUHBIX pe3ylbTaToB(pHc.3).

TEXHUYECKDE COCMOSHUE
KUPNU4YHBIX KGOHH

MpedbapumensHas
QUEHKQ

CobokynHocme
OMPULIAMEBHBIX
hakmopeb

YpobeHs Hecywed Hopr-tid cpok Yeaohua dedexkmu u
cnocoBHocmu 3KCnAayLmoUuY 3KcnAyamauuy nofipexdenus

Puc.3. lepeBo kputepues.

HccnenoBanne Moaenn KOMIDIEKCHOTO OLIEHHUBAHUS OOBEKTOB KYJIBTYPHOTO HACJIEIWs, MOCTPOCHHBIX
Ha HaOope 3HAYCHHU YaCTHBIX KPUTEPHEB C UCIIOIH30BAHUEM aBTOMATU3UPOBAHHON CUCTEMbI KOMIIEKCHOTO
otieHuBaHusl 00beKTOB (JlekoH-Tabm)[5] B COOTBETCTBUM C MPEANOYTCHUSAMH JIMIA TPUHUMAIOIIETO pelie-
HUE TIPEACTaBIEHO Ha puc 4.
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|1_E 2 % |3 & 4
51 |><2 |><3 4
38 (34 194

Puc.4. Pezynprat pacuera MoAEIH KOMIUIEKCHOTO OLICHUBAHMUS
OTIpEeIeTICHHS TEXHUYECKOTO COCTOSHHSI HECYIITUX CTSH 3/IaHUs
Texuuueckoe cOCTOIHUE KOIOHH — 1,9

Jlnst aHanmM3a TOyYeHHBIX OIIEHOK Oblla pa3paboTaHa MIKaJia PaHKUPOBAHUS KaTErOpuil TEXHHYECKOTO
COCTOSIHHSI HECYIITNX KOHCTPYKIHHA (puc 5.).

DzpaHUY4eHHD
padomocnocodHoe HapmamubHoe
AbapudHoe FadomocnocodHoe
| ~ * = |
1 1.2 ¥ 2.5 3 3.8 4

Puc.5. lIkana paHkupoBaHusi KATErOPUI TEXHUYECKOTO
COCTOSTHUSI HECYIIUX KOHCTPYKIIMH

OcCHOBBIBasICh Ha IIKaje OIMPECACIICHUA TEXHUYCCKOI'O COCTOAHUA pa3pa60TaHH0171 JJI1 IIOACTAaHOBKH
JaHHBIX MOJACJIb KOMIUICKCHOI'O OLCHHMBAHHA OIPCACIACTCA KATECTOPHA TEXHHYCCKOro COCTOSAHUA CTCH —
OrpannyeHHo padorocmnocooHoe.

BI)IBOZ]Z JaHHasA 1IKajla IIO3BOJIACT OLCHUTH KAaTCrOPUI0 TEXHUYCCKOI'O COCTOAHNA HECYHINX KOHCTPYK-
Ui 371aHus, Garofapsi paclIipeHHOMY KOJIHYECTBY (DAKTOPOB, B MOCIEACTBHU OOpa3yIOMIUX ONperesieH-
HBIA KpuTepuu oTOO0pa. VckiarodaeTcs BO3SMOKHOCTh CYOBEKTUBHOIO CY)KICHHMS IPU ONPEICICHUN KaTero-
PHH TEXHUUYECKOT'O COCTOSIHUS, IIOCKOJIBbKY 00JIACTH OIpEAeICHNS IPUBSI3aHbl YUCICHHBIMU 3HAUYCHUSMU.
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ONPEQENEHNE TEXHUYECKOIMOCOCTOSAHUSA HECYLLUUX KOHCTPYKLMA
3A0AHUA C NTPUMEHEHUEM MOAEJTN KOMIMJIEKCHOINO OUEHUBAHUA

JAmutprokos M.C., Hoponammua E.H.
(ITepmckuil HayUOHANLHBLIL UCCIEO08AMENbCKULL
RONUMEXHUYECKULL YHUBEPCUMen)
direron@bk.ru, galina_vd@mail.ru

B cmamve paspabomana wkana, ucnonvsyemas O ONPeOeneHUsi Kame2opuu MexHu4ecko20 COCMOSHUSA
Hecywux KOHCMPYKYusi 30aHust, KOMopas HA2iA0HO NOKA3blaem UHMEpP8dNl C YUCIEHHLIMU 3HAYEeHUSMU
ONnpeoeseHHbIX Kame2opull, ONUCHIBAIOUUX MEXHUYeCKOe COCMOAHUE HeCYUUX CMpOUMeNbHbIX KOHCMPYK-
yutl 30anus. Jlannas wKana no3eosiem paciuupums 001acms onpeoeneHus Xapakmepucmux, eiusiouux Ha
8b100p KamMe2opuu mex. COCMOAHUSL HECYWUX KOHCMPYKYU NPU NPOBEOCHUU MEXHUYECKOU IKCNEPMUSDL, C
nocaedyioujeli OYeHKol OaHHbIX Kame2oputl.

KaroueBble ciioBa: TexHHUECKas OKCIIEpTU3a, NaMATHUK HCTOPHUU U apXHTCKTprI(OGBGKT KYJBTYPHOTO
HaCJ'ICI[I/IH), KaTCropun TCXHUYCCKOTO COCTOSAHUS, IIIKaJIa KOMIIJICKCHOI'O OLICHUBAHUA.

BeedeHue

[Ipu npoBeleHUY TEXHUYECKON SKCIEPTU3bI 3IaHUN U COOPYKEHUN, B YACTHOCTH MaMSATHUKOB UCTOPUU
U apXUTEKTYpPhl OCHOBHBIM KPUTEPHEM NPH HNPUHATHN PELICHUS O JAJIbHEHIIeH 3KCIUTyaTaluy 30aHus CIy-
JKUT TEXHUYECKOE COCTOSHUE HECYIUX CTpOoUTenbHBIX KoHCTpyKIiuit. Cormacao ['OCT P 53778-2010 «3na-
HUS U coopyxkenus. [IpaBuna obcineoBaHsl 1 MOHUTOPUHTA TEXHHYECKOTO COCTOSIHUS»[ 1], olleHKa 31aHust
B 1I€JIOM ONpPEAETSIETCS 110 HAMXYALIEMY U3 COCTOSHHM HECYIMX CTPOUTEIbHBIX KOHCTPYKUMH. Hecymumu
KOHCTPYKLMSIMU 3J1aHUA SBJISIIOTCS: (DyHIAMEHTHI, HApYyKHbIE U BHYTPEHHUE CTEHBI, IEPEKPHITHS, Kpblia. B
COOTBETCTBUU C JAHHBIMH KOHCTPYKUHMSAMH INpeiJiaraeTci MOJENb OLEHUBAHHMA TEXHHYECKOTO COCTOSHUS
KaXI0H U3 HUX B oTAenbHOCTH(pUC 1).[2]YuuThIBas BA)KHOCTD KYJIBTYPHOTO 3HAUEHHSI IAMSITHUKA apXUTEK-
TypBI IPEIJIaraeTcsi pacCMOTPETh MOJEIb OLIEHUBAHUS TEXHUIECKOTO COCTOSIHUS HECYIIUX CTEH, TOCKOJIBKY
MMEHHO HapyXHbI€ U BHYTPEHHHE HECYIINE CTEHBI SIBISIOTCS OJHOM U3 XapaKTepUCTUK YHUKAIbHOCTH 00b-
eKTa.

MocmpoeHue depeea kpumepuee

TEXHHHYECKOE COCTORHUE
cTeH

MapaHTHIAHBIA CpoK
IKCNNYATauUMH

YposeHb
HeBNaronprATHLIX
0BCTOATENECTE

(1)

1) '21 )
g’poBeHb Hecylen a4ecTBO MOHTa¥a Ycnosna
cnocoBHOCTH KOHCTPYKUWK 3KCANYaTaunn

(1)

AedexTel

Puc.1 Moodenv kxomniexcrnozo oyenusanuss Hecyujux cmeH 30aHus

VYuuTeiBas 6JIM30CTH (PAKTOPOB BIUSIOIIMX HA XapaKTEPUCTHKHU CTPOMUTENILHBIX KOHCTPYKLMI mpesia-
raercs WX arperupoBaHHE Ha OCHOBE JMHEWHOH cBepTku[4]. JImHeliHas cBepTKa aJeKBaTHO OMHCHIBAET Xa-
PaKTEpUCTUKY KaK KOMILUICKCHYIO OlleHKY. IIpn HeOombpIMX 00NacTsX BapbHPOBAaHUS COOTBETCTBYIOIIHE
MHOXecTBa (paKTOPOB, MIPEABAPUTEILHO JOJDKHBI OBITH MPUBEACHBI B MPOU3-BOJIBHON €IUHOM IIKane KOM-
IUIEKCHOTO OIleHMBaHUA. Pekomennyema mkana 1-4. /laHHas mkana OTIMYHO COTNIACYETCsl C KaTErOpHUAMHU

142


mailto:direron@bk.ru
mailto:galina_vd@mail.ru

COJIEP)KAHUE

TEXHHYECKOr0 COCTOSHUS: 1- aBapuiiHOE, 2- OIpHHUYEHHO-PabOTOCHOCOOHOE, 3- paboTocmocoOHoe, 4- Huc-
mpasHoe [1].

Bbi4ucnumersbHbIU 3KCepuMeHm

Hinst mpuMepa paboThl MOJIENTH KOMIUIEKCHOTO OLIGHUBAHUSI COCTOSIHUS HECYIIMX CTEH ObLT paccMOTpPEH
00BEKT KymbTypHOTO Hacienws, «[lepMckuii My3bIKaabHBIH KOJUIEIK», pPACIONOKEeHHBIH Mo yi. Exarepu-
HuHCKas, 71 B Jlennnckom paiione r. [lepmu, moctpoennsiit B 1903 roxy. Camoit 00beMHOM XapaKTepUCTH-
KOH MpH OmpeeNeHuH TEXHUUECKOTO COCTOSIHUSI CTEH SIBJISIETCS] KpuTepuil «1edexTs». OH BKITIOYaeT B ceOst
MHO’KECTBO (DaKTOPOB M PA3NIWIHBIX YHCIECHHBIX 3HaueHHW. LlemecoobpazHo Ha mpumepe JaHHOTO (haKkTopa
MPOMJLTIOCTPUPOBATH PadOTy TUHEWHOI cBepTKU[4].

[pencrapnena TabauIa paHXUPOBaHUS 00pa3yIOMINX (HPaKTOPOB C yYETOM KOHKPETHBIX 3HAUCHU 1eEeKTOB
0 Ba)KHOCTH WX BIIMSHUS HA TEXHUYECKOE COCTOSIHIE KOHCTPYKINH C ABYX MO3UIMH (Tabmuua 1):

- apXUTEKTYpPHOU BhIPA3UTENbHAS YaCTh;

- TEXHUYECKasl YacThb.

Tabruya 1
Tabnuya panscuposanus obpazyiouux Gaxmopos
C yuemom KOHKPEemHbIX 3Ha4eHull 0eghexmos.

Ne B3BenieHHbIH  KOIPOUIMEHT IS B3senieHubIi k03QQUIMEHT 1 TeXHUYE-
KO03(d. | apXUTEKTYPHOU YacTh CKOU 4acTu

K1 0,054 > 0,032

K2 0,026 > 0,045

B tabnune ykazansl 1Ba ko3dduipenta 3HaunMocTy. [1epBbIif K03 UIMEHT NOKa3bIBaeT 3HAYUMOCTh
BIMSIHUSL HA apXUTEKTYPHO BBIPA3UTEJIbHYIO COCTABIIOIILYIO, a BTOPOM — Ha TexHHWueckyro. llpu BbiOOpe
K03 GUITMeHTA JJIs pacdyeTa OepeTcsl MaKCUMaJIbHOE U3 JIBYX 3HAYCHH.

Omnpenenenne KOMIUIEKCHON OIIGHKU KpUTEpHs «1e(eKThD» C IOMOMIBIO JIMHEHHOH cBepTKu[4]:

Hpep=2 Ky

X, ep— 9TO KOMIUICKCHAsI OLICHKA KPUTEpHs 1e(eKTHI,

Ki— 10 B3BemmeHnbIit koadduimenr i-ro gakropa,

®i— 370 i-bliihaKTOp, BIUSIOMINI Ha X0 00pa30BaHMil KAUECTBEHHOTO 3HAUYCHUS KpUTEPUS Ae(EKTHI.

[IpuMeHeHne JTMHEHHON CBEPTKM HAKIAJbIBaeT OTpaHUYCHHME Ha B3BEUICHHBbIE KOI(P(HUIIMEHTHI, Ybs
CyMMa JIOJbKHA OBITh paBHa €MUHMIBL J[J1sl BBIMONHEHHS STOro TpeOOBaHWS HEOOXOIAMMO HOPMH-POBAThH
nepBUYHbIE KOOQOULMEHTBI, BBIOMPaeMble U3 Tabuip! 1.:

K

i:E R'.:I

K, -510 nepBuunblii kooddunment i-ro nedexra mocne pamwkuposanus. Jlannbii koddduumenT onpe-

JeTISIeTCs MOCTie BU3YAILHOTO M HHCTPYMEHTAIBHOTO 00CIIeIOBAHUS TAMATHUKA apXUTEKTYPBI, ONpeaemseT-
Cs1 OKCIIEPTHO, OTHOCUTEJIBHO APYTHX Ne(EeKTOB, IPUCYTCTBYIOIINX B 3JaHHU.
%, K; — 970 cymma Bcex mepBHUHEIX KO (HUIIEHTOB, BCeraa paBHa 1.

Y4uuThIBas CXOKECTh BUAOB (PYHKIUM IPUBEICHHUS AJIs1 HEKOTOPBIX Pa3HOBUIHOCTEH NeeKTOB npenia-
raercsi paccMoTpeTh rpaduk GyHKLIMH puBeAeHuUs (puc. 2.)
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Puc.2. I'pagpux ¢hynxyuu npusedenus.

@i — pacyeTHOE 3HaYEHHE, BEIPAKAETCS TUIOMIAIHI0 TIOPAKEHUS 1e(heKTOM KOHCTPYKIUI CTEHBI.
$a* — nmpuBeneHHOE 3HaYeHHE HeEeKTa I ADXUTEKTYPHON COCTABIIA-FOIIEH

I;:[::'C* — NPUBCACHHOC 3HAYCHHUC I[e(beKTa JJIsL TEXHUYECKOMH COCTaBHH-IOHICfI

Hcnonb3ys GyHKINIO MPUBEACHUS MOYXKHO OMPEIEIUTh Bce (PaKTOPbI 00pa3yrouIie KpuTepuil 1eeKThl
o mkaiue 1-4.

BbieoObi

[TockonbKy KpUTEpUl «IACPEKTH» OTPUIATEIBHO BIHMIET HA OOIIYIO OIICHKY TEXHHUYECKOTO COCTOSHUSI
HECYIIUX CTCH 30aHUs, HCO6XOI[I/IMO nepecuuTaThb I[aHHLIfI KpI/ITCpI/Iﬁ JJIA IIOJACTAaHOBKH €ro B MOACIb KOM-
TJIEKCHOTO OIIEHWBaHUs (pHc 3).

};Hecbxz(ecb

Puc.3. Cxema onpedenenus kpumepus «Oedexmply
C yuemom e2o0 OmpuyamenbHo20 IUsHUs

W3 puc 3. BUOHO ciiedyloliee: NOIy4eHHOE 3HaUeHHE KPUTEPHS [T ITOJCTAHOBKH B MOZETIb KOMILIEKC-
HOTO OIICHUBAHUS C YUETOM €r0 OTPHUIATENLHOTO BIUSHHS paBHseTcst 2,07. AHAJIOTUYHO TAaHHOHM cXeMe BBI-
YHUCIAIOTCSA OCTANbHbBIE KPUTEPUH, BXOISIINE B MOACIb.

HccnenoBanre Mozein KOMIUIEKCHOTO OLIGHUBAHHS OOBEKTOB KYJIbTYPHOI'O HACJIEAMS, MOCTPOCHHBIX
Ha Habope 3HaYeHUH YaCTHBIX KPUTEPHUEB C MUCIIOIH30BAHNEM aBTOMAaTHU3NPOBAHHON CUCTEMbI KOMITJIEKCHOTO
oneHnBaHusT 00bekTOB (JlekoH-Tabm)[5] B COOTBETCTBUM € MPEANOYTCHHSIMH JIMIA IPUHAMAIOIIETO pellie-
HUE NPEACTABIEHO Ha pHC 4.

Jnist aHanmM3a TOJTyYeHHBIX OLIEHOK Oblla pa3paboTaHa LIKaJla PaHKUPOBAaHHUS KaTeropuil TEXHHYECKOTO
COCTOSIHHUSI HECYIIIMX KOHCTPYKIIHii (puc 5.).
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Puc. 4. Pe3yfzbmam pacuema MOoOenu KOMAIJIEKCHO20 oYyeHueanus onpedeﬂeﬂwz mexHu4ecKkozco
COCMOAHUSA HeCYUux CmeH 30anus. Texnuueckoe cocmosiHue cmex 1,9

JepaHUYeHHD
padomocnocoiHee HopmamubHoe
Abapuuroe PadomocnocodHae
| = “ = |
1 2 ? 25 3 38 4

Puc.5. Hlkana pansrcuposanus kame2oputi
MEXHUYECKO20 COCMOSIHUSL HECYUUX KOHCIMPYKYUL

OCHOBBIBasICh Ha IIKaJe OMNPENCNICHUS TEXHHYECKOTO COCTOSHHUS Pa3paOOTaHHOM JUIS ITTOJICTaHOBKU
JTAaHHBIX MOJETh KOMIUIEKCHOTO OIICHMBAHHS ONPECIIIETCS KaTEerOpHs TEXHHYECKOTO COCTOSIHUSI CTEH —
Orpanndenno padorocmnoco0Hoe.

BI)IBOZ]Z JaHHasA 1IKajla IMO3BOJIACT OLCHUTH KAaTCrOPUI0 TEXHUYCCKOI'0 COCTOSAHHA HECYHIUX KOHCTPYK-
Ui 37aHus, Oarofapsi paclIipeHHOMY KOJIWYECTBY (PaKTOPOB, B MOCIEACTBHH OOPA3yIOMINX OINpeeiIeH-
HBIA KpUTepuu 0TOOpa. VcKirodaeTcss BO3MOKHOCTh CYOBEKTUBHOTO CYXKICHHUS TIPU ONPEACTICHUN KaTero-
pur TCXHUYECKOTO COCTOSAHMSA, ITOCKOJIBKY O6H3CTI/I OIMpeCACJICHUA IPUBA3aHbl YUCJICHHBIMHA 3HAYCHUSIMU.
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LENOCTHAA KOPMOPATUBHAA CUCTEMA YIPABJIEHUA
PA3BUTUEM, EE NMPUNOXEHUA N KOPPEKUTUPOBKA

JApanxo O.HU.
(Mockoeckuii pusuxo-mexHuuecKutl UHCmMumynt)
olegdranko@gmail.com
Hpuxos B.A.
(Mncmumym npo6nem ynpasnenus PAH, Mockea)
irikov4l@mail.ru
OTtapamBuiu 3.A.
(Poccuiickuii noewitl ynusepcumem, Mocksa)
baruzo@mail.ru

B cmamve ananuzupyiomes nonosxcumenvusie u ompuyamenvhbie pe3yabmamsl NpaKmuiecKux nPunro#CeHu
paspabomannou 6 UI1Y yenocmuoi cucmemvl ynpasnenus pasgumuem. 1lpednoscena KOppekmuposka, Kax
Mooenell, maK U CIOACUBUEUCS CUCTNEMbL YHPABTIEHUS.

KroueBrle ciioBa: cucreémMa, Moa€Jb, IIpaKTUKa, U3MCHCHU.

BeedeHue

LenocTHast KOprmopaTWBHAs CHCTEMa YIPABICHHUS Pa3BUTHEM MYHHUIIMITATbHBIX oOpazoBanmii (MO),
cyonektoB (eneparmu (CD), heaepanpubix okpyros (PO) u PO B 1ies0m onucana B padore [1]. MeToaunye-
CKO# OCHOBOM SIBISIETCSI CHHTE3 YIIpaBJICHUA PA3BUTUCM IIPOU3BOJCTBCHHBLIX U TCPPUTOPUATIBHBIX KOPIIOpa-
nuid. MHCTUTYMOHAIIBHON OCHOBOW CHCTEMBI sABIIs€TCA peuleHue [IpaBuTenbCcTBEHHOW KOMUCCHH IO BBICO-
KUM TEXHOJIOTHSIM U MHHOBAIMSIM O BBEACHUH OpraHu3aloHHOro (opmata [IporpaMmbl HHHOBALIMOHHOTO
passutus (I1I1P).

B cocras koMIuIekca MOJENIEH U METOIOB BXOAT KaK CTPYKTYPHBIE U OpraHU3allMOHHBIE MOJEIIH, TaK U
ONTUMH3AIUOHHbIE METO/IbI, B TOM YHCIIC ONMCaHHbIe B pabortax [2,3,4].

1. AHanus

AHanu3 TPEeXJETHUX MPAKTUYECKUX Pe3ybTaToB pa3paboTku u peanusauuu [IUP ¢ mpumenenuem me-
TOJIOB, O0ECIEUMBAIOIIMX MAaKCHUMAJIBHYIO PE3yJIbTaTUBHOCTh M (PMHAHCOBYIO 3(P(EKTHBHOCTH Pa3BUTH,
MIPUBEI K CIIETYIOINUM BBIBOAAM.

1. Ionyuens! oTIMYHBIE pe3yibTarhl Ha ypoBHe MO [5] (yaBOSHHE TEMIIOB COIMAIBHOIO U IKOHOMH-
YECKOro pOoCTa TEPPUTOPUH) U HA YPOBHE Hpennpustuii [6] (yIBoeHHE U yTPOSHHE POCTa BBIPYYKH, KAITUTa-
Iu3anMu | T.01.). 1loAroToBIeHB PEKOMEHIAMH MO MO3TalHOMY MacIITaOMPOBAHUIO (TUPAKUPOBAHHIO)
OTpabOTaHHBIX TEXHOJIOTHH (MEXaHM3MOB) M KoMneTeHIMU. [lepBblil aTan MacmTaOUpOBaHUS pearTu3yeTcs
Ha mectd MO u 6osee IecsITH NPEAPUSTHSIX.

2. Tlonmy4deHbl XOpOIINe MpeIBapuTesbHbIe pe3yabrartel Ha ypoBHe CD [7], uTo nemaer uenaecoobpas-
HBIM 3aBEpILICHKE 32 ToJ padoT Mo anpoOany CUCTEMBI C IEPEX0IOM K MaciuTabupoBanuio. PaboTsl BemyT-
Csl Ha IBYX OOBEKTax.

3. [Tony4yeHbl HE3HAYUTENBHBIC MTPEIBAPUTEIIHLHBIC PE3yIbTaThl HA IPUMEPE OJHOTO (eaepabHOTO MU-
HUCTEPCTBA U OTpULATEIbHBIE Pe3yabTaThl Ha mpumepe paspadoTku PLIII Oonee yem necsaTkoM Qenepanb-
HBIX OPTaHOB MCIIOJIHUTENIBbHOM BiacTh. OCOOEHHO sIpKO TpeOyIolie YCTpaHeHHsI HEJJOCTATKU CIIOKUBIIEHCS
BEJIOMCTBEHHOI CHCTEMBbI IUIAHUPOBAHUS Pa3BUTHS MPposiBUIIMCH Ha npumepe npoekra OIIIT pazsutusa Kpei-
Ma. Peanuzanus storo npoekra LI u3-3a ero HU3KOH pe3yabTaTUBHOCTH MOTIJIa Obl IPUBECTH B OJIMOKaii-
LIME TPHU TO/1a HE K POCTY, a K YXY/IIEHNIO OCHOBHBIX ITOKa3aTeNled COIMAIbHO-DKOHOMHUYECKOTO COCTOSIHUA
nByx CO (3TOT IPOEKT HE OBLIT MPHHST).

Bosnee crnoxHbM 00bekTOM yripasnenus ssisiercs JanpneBoctounsiii @O, primovaronmii 12 CP, rnas-
HBIM HAalpaBJICHHEM HHHOBALIMOHHOTO Pa3BHUTHUS KOTOPOTO SIBISIETCA KPAaTHBIM pOCT JKCIOPTa B CTPaHBI
ATP. B arom ciyuae, HEOOXOUMOCTh CYIIECTBEHHOI'O IMOBBIIICHUS PE3yJIbTATUBHOCTH U 3(P(PEKTUBHOCTH
0COOEHHO BaXkHa.
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2. lMpednoxeHust N0 U3SMeHeHUsIM

[Ipennaratorcst K 0OCYXACHUIO CIETYIOIINE N3MEHEHMS.

C oaHOU CTOPOHBI — YCKOPEHHOE M3MEHEHUE CIIOXKHUBIICHCS CHUCTEMBI TUIAHUPOBAHUS U YNPABICHUS
pa3BHUTHEM, BKIIIOUYAs CO3JaHUE OPTaHOB U MEXaHU3MOB 00ECIICUCHUS JOCTHKEHHSI TOCYIaPCTBCHHO 3HAYH-
MBIX KOHEYHBIX IIeJieii, TOBBIMIEHUS! Pe3yIbTAaTUBHOCTH M 3(P(PEKTUBHOCTH CIOXKHUBIIETOCS MPOTPaMMHO-
IIEJIEBOTO YIIPABIICHUSI.

C npyroii cTOpOHBI — Hy)XKHA KOPPEKTHPOBKA KOMITIEKca Mojesel u MeTonoB [1-4] u, B mepByio ode-
penb, 1O TOBBIIICHUIO aeKBaTHOCTH MOJEIeH M METOIOB MOATOTOBKH W MPHHSATHS PEIICHUI B peabHOU
MHOTOYPOBHEBOH CHCTEME yNpaBiIeHHs pa3BUTHEM. [Ipr STOM ITOIKHBI OBITH YYTEHBI HOBBIE HHCTPYMEHTHI
rOCyIapCTBEHHOTO IIaHUPOBaHUs (OF0KETUPOBAHUE, OPUCHTUPOBAHHOE HA pe3yibTar, [ ocynapcTBeHHAs
porpaMma, 00ecIeYrBaroINas JOCTH)KEHUE KOHSYHBIX CONMATbHO 3KOHOMUUECKUX LIENCH 1 JIp.).
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1. HWPUKOB B.A., HOBUKOB JI.A., TPEHEB B.H. [jerocmnas cucmema eocyoapcmeeHHO-4acmuoco
YNpasnenus UHHOBAYUOHHBIM PA38UmMUeM KaK cpedcmeo YO8oeHus memnos evixooa Poccuu uz kpusuca
u nocmkpusucrozo pocma. M.: UITY PAH,2009r. —220 c.

2. 3YBAPEB B.B., UIPUKOB B.A., KOPI'MH H.A. KomnaexcHblii nOOX00 K HOCPOEHUIO CUCTHEM YAPAG-
JIeHUs. UHHOBAYUOHHBIM pa3eumuem pecuona: npobremvt u nymu pewenus. |lIlpobremuvt ynpasnenus,
2012,Nel,c.26-33

3. 3YBAPEB B.B., IPUKOB B.A., OTAPAIIIBUJIU 3.A., ITABJIOBA O.A. MHuoroypoBHeBble HHpOpMA-
LUOHHBIC TEXHOJIOTHH MMOCTAHOBKU M KOHTPOJS JTOCTIDKEHHS LeJIeH pa3BUTHS NMPOM3BOJCTBEHHBIX U
TEPPUTOPHAIILHBIX KOpHOpauuid. Tpyovt MencoyHapooHol HayuHo-npakmuyeckol koupepenyuu «Teo-
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II.A. Hosuxos. — M.: UI1Y PAH, 2010.

4. JIPAHKO O.U., OTAPALIIBUJIU 3.A., CYIHKOB J.B. ®opmuposanue npoecpammvi UHHOBAYUOHHOZO
passumusi: ynpaeienue cmoumocmvio ousneca ll «Ilpobaemor ynpasnenus» Ne6 20122.

5. HPHUKOB B.A., IOHOMAPEB I1.B., TAPACEHKO B.M. Paspabomxka u anpobayusi npoepammsi uH-
HOBAYUOHHO20 PA3GUMUS MYHUYUNATbHO20 00pazoeanus. Memoouxa. Ilpaxmuka. Pexomenoayuu no
sHeopenuio. 1100 ped. HUpuxosa B.A., — M.: Jloroc. 2013, 80 c.

6. HWPUKOB B.A., MUXEEB B.A., OTAPALIBUJIN 3.A., CYIIKOB J.B. Paspabomxa npocpammsi
UHHOBAYUOHHO20 pa3zeumus npeonpusamus. Memoouxa. Ilpaxmuxa. Pexomenoayuu no eneopenuio. -
100 peo. Upukosa B.A. —M.: Jloroc. 2013, 112 c.

7. BYPKOB B.H. u np. Ilepexoo pecuona na umnoéayuoHwoe pazgumue: npumep npOoexma Cucmembl
YIPAGNeHUs. UHHOBAYUOHHBIM pazsumuem Bradumupcxou odnacmu. /noo. peo. Hpuxosa B.A. — M.:
UITY PAH, 2011, 126 c.
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OLIEHKA NMOKA3ATENEW CNOXHOCTU PETMOHAJIIBHOIO
YNPABJIEHUA B CETEBbIX CTPYKTYPAX

Enaneen A.K., Lipiranos B.B.
(HAITYV PAH, Mocksa)
anver.en@gmail.com, bbc@ipu.ru

IIpeonosicenvt npoyedypvl Gopmuposanus OYeHKU CIONCHOCMU DESUOHATbHO20 YNPABAEHUS 68 KPYHHO-
MACUWMAaOHbIX Cemesblx CIMPYKMYypax ¢ Yeiblo OnpedeieHUs epaHuy noIUeoHO8 YRPAaGieHUs.

KaroueBrle cioBa: OIICHKA CJIOKHOCTH YIIPpABJICHUA, UCPAPXHUA, CCTh, PCTUOH, PABHOCIOXHOCTL YIIpaB-
JICHUA

BeedeHue

B paborax [1-3] Obuta paccMoTpeHa 3agada (GOPMUPOBAHHS TPAHMI] MOJIMTOHOB HH(GOPMAIIHMOHHOTO
yIpaBieHUs B OOJBIIUX COIMATBHBIX M SKOHOMHUYECKHX CETSX, a TaKKe TPaHUIl MOJUTOHOB YIPAaBICHUS
JBIDKEHHEM Ha TPaHCIOPTHOW CETH, M MPEICTABICHBl AITOPUTMBI UX PElIeHUs. B OCHOBY HpeasoxXeHHBIX
METOAOB (OPMHUPOBAHUS IPAHUIL] MOJIOKEH TaK HA3bIBAEMBIH HMPUHIMII PABHOCIOXKHOCTU YIIPABJIICHHUS, BBI-
MOJTHEHHUE KOTOPOTro 00ECleunBaeT PaBHOMEPHYIO 3arpy3Ky YYacTHHKOB TPOILIECCOB YIPaBJICHUS (peruo-
HAJIBHBIX LICHTPOB YIPABJICHUS MTOJUroHaMH). B manHoi paboTe mpeanoXeHo JajabHenlIee pa3BUTHE IPo-
ueaypsl (GOpMHUPOBaHUS IMOKa3aTenell CIOKHOCTH PETHOHANBHOIO YIPABJICHUS, PACCMOTPEHHON B padore
[4], nns 3a4a4u OMpenesieHUs] TPaHULl MOJUTOHOB TPaHCHMOPTHON ceTd. ONHUM M3 acleKTOB MOCTPOSHUS
a/ICKBaTHOH OIEHKH CJIO0XXHOCTH YIPABJICHUS SIBISCTCS y4YET B3aMMOJICHCTBUS IICHTPOB PETHOHATBHOTO
YIpaBJICHUs] HA CMEXXHBIX TPAHULAX ITOJUTOHOB.

1. Modenb u noHssimue Pa8HOCII0XKHOCMU ynpaeJsieHusi

[Tycth 3amana cets S ¢ N BepIIMHAMU, U Bce pedpa ee mMpoHyMepoBaHbl. Ha 3Toil  TpaHcnmopTHOI ceTn
nmeercss N BBIIENCHHBIX BEpIIMH, COOTBETCTBYIOLINX PErHOHAJIbHBIM LieHTpaM ympasieHus (N<n). bBynem

o\ N

CUMTATh, 4TO CETh MOXKET ObITh pasduta Ha N cBssHbIx moarpados (moacereil) 9 ={0;,...,J} Tak, uro
C N

0;19; =3 nnsi+#j. Bynem naseisath g pasoueruem ceti Ha N IOTMIOHOB, M pacCMaTpHBaTh pasbue-

HUS, TPAHUIBI KOTOPBIX MPOXOJAAT TOJNBKO Yepe3 BepIIMHbI ceTH. IIpu 3ToM BepinHa, 4epe3 KOTOpYIo Mpo-
XOAMT pa3zdueHue, MOXKET MIPUHAAJIEKATh TOJIBKO OAHOMY NoJurony. llpaBunsHeiM N- pazouenuem Oynem
Ha3bIBaTh TaKoe pazOreHue, Kaxaplid 3 N MOJIMTOHOB KOTOPOTO BKITIOYAET B CE0sl OJTHY U TOJBKO OJJHY BBI-
JenenHyo Bepiuay. OG03HaIMM MX MHOXecTBO depe3 G'. ITycTh I KaX0ro i-ro MOTHIroHa JUIsl mpa-

N
BuibHOTO N pas6uenus 3aj1an nokasarens cioxnoctu yrnpasienns K. (...) = K2 (N, V.), rne v;— na6op na-

paMeTpoB ONPEAEISIONINX CIOKHOCTD YITPABICHHUS i-M HOJTUTOHOM. [IPHHITAIT PABHOCIOXKHOCTH YIIPaBICHHUS
nmoJiuroHamu ((hopMyJIMpyeMbIii KAYECTBEHHO B BHJIC TPEOOBAHUS «pa3Hune B CIIOKHOCTH YIIPABICHUS T10-
JIUTOHAMH JIOJDKHO OBITh MUHHMAIBHBIMY) (DOPMANTFHO BEIPaXKAeT YCIIOBHUE: ONPENEIUTh MMPaBHUIIBHOE pa3Oou-

=N
CHUC g , YAOBJICTBOPAIOIIECC COOTHOILICHUIO
. N N
min maxK? (N,v,)=RY .
gNeGN 1<isN
P3.36I/ICHI/16, YAOBJICTBOPAOLICE 3TOMY COOTHOLICHHUIO, HA30BEM YPAaBHOBCIICHHBIM. B nAcaJIbHOM CIIy-
4ac BCC MOJIMTOHBI IPHU TAKOM pa36I/I€HI/II/I HUMCHOT OAHY U TY K€ «CJIOKHOCTD YIIPABJICHUS.

2. Mpoyedypa ¢hopmupoeaHuUsi OUEHKU CII0XXHOCMU

B [1-3] paccmarpuBaiach 3aj1a4ya OnpeaeeHus ONTHMAIBHOTO CPEId YPaBHOBEIICHHBIX pa30oueHuii. B
ATOM 3aJlaye CUMUTAIIOCh, YTO MOKA3aTeIH CIOKHOCTU YIPABICHUS IOJMTOHAMHU OMPEACISIOTCS KaK CyMMa
3aIaHHBIX CIIOXKHOCTEH pedep MoACeTH, BXOISAIINX B paccMaTpuBaeMblil momroH [4]. B mactosmeit padorte
npeaiaraeTcsl moaxoa K GopMHUPOBAHHUIO 3THUX IMOKa3aTeliel, MPHU KOTOPOM B ITOKa3aTellb CIIOKHOCTH pac-
CMaTPUBAEMOI0 TOJIMTOHA BKIIIOYAETCS B3BEIICHHAs CyMMa CIIOXKHOCTEW pedep COCeIHHX MOJIUTOHOB, WH-
IUACHTHBIX BEPIIMHAM PAacCMaTPUBAEMOT0 ITOJIUTOHA.
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IMpencTaBuM MoKa3aTesb CIOXKHOCTH I-I'0O MOJUIOHA B BUJIE CYMMBI TPEX YacTeii:
iz 0 el v
1) K(.)=K°(.)+bK"(.)+K (..
[TepBas gacTts Kio (...) BeIpaxenus (1) 3aBuCcHT OT HaGopa 0OBEMHBIX MOKa3aTesIel pedep, BXOAAIMX B

I-if MOJIMTOH, HAPUMEP, HHTCHCUBHOCTH MOTOKOB MH(OpMAIMK B MHPOPMAIIMOHHOM CETH MIMITHHBI pedep,
WHTEHCUBHOCTH TEPEBO30YHOTO Mpolecca U HaTUuusi 00BEKTOB HHQPACTPYKTYPHl B TPAHCIOPTHOW CETH,
XapaKTepPU3YIOLIUX YCTOSBILEECS, pPErJIAMEHTUPOBAHHOE (YHKIMOHUPOBAHNE IUPEKLUUH IIOJMUIOHOB,
i=1,...,N.

[epByro yacTh OKazaTens CI0KHOCTH (1) onmpenenuM BhIpakeHHEM:

a _ 1,,2.,3
@) K,(..)= jezp-vij Vi Vi e
1
BenuuuHbl Vﬁ PaCCUUTBIBAIOTCS CIEAYIOIUM 00pa3oM:
1_ 1,1 /1
@ Vi ~1+a (zij/ch 1),

o 1
rac al — BECOBOU KO3(1)(I)I/IL[I/ICHT, Zij - HHTCHCUBHOCTH IIOTOKOB (HaHpI/IMep, HWHTCHCHUBHOCTD IICpeaAavn NH-

N . 1
(popmaruy MM IBIDKCHHS TPAHCIIOPTA JUIsS TPAHCIIOPTHOM CeTn) Ha J-OM pebpe, Z,,- cpeiHsis (HOpMaTuB-
2

ij o
U XapaKTepU3yIOT, HAPUMEP, YUCIIO KPYITHBIX KJIMEHTOB Ha j-OM y4acTKe, 00beM ITOTPY3KH U TIp.

. 3 o
Hast) MHTEHCUBHOCT Ha j-OM y4acTke. Bemuumnbl Vi, Vi , ... paCCUUTBIBAIOTCSA 110 popmyIIe, mopobHoii (3),

o . Lo

Bropas uacte DK, '(...) Bepaxkenms (1) 3aBucuT 0T HAGOpa KOMMYECTBEHHBIX MOKA3aTeNel pebep i-oi mox-

CEeTH, HO TOJIBKO TeX pebep, KOTOpbIC MHIMICHTHBI BEPIINHAM, HAXOISIIMMCS Ha TPaHHMIE I-TO TONUroHa (pac-
. 70 o

CUMTBIBAETCS TI0 aHANOrMYHBIM (opmyiam (2), (3) mst mepsoit wactu K (...) ). 3neck b — BecoBoii koappum-

ent. [Tokazano, 4to ecim b<l, TO alrOpUTMBbI, ONMCcaHHbIe B paboTe [ 1], MOHOTOHHO CXOJISITCS K PEIICHHIO.

Tpetbs uacTs Boipaskenns (1) (T.e. K. (...)) 3aBuCHT OT cTpyKTYypHBIX XapaKTepHCTHK TIOJUIOHA U He-

KOTOPBIX OOBEMHBIX MOKa3aTelIel, XapakKTepU3YIOIIKUX POCT HATPY3KH HA JUPEKLHIO (PYKOBOIUTENS) OJIH-
TOHA, CBSI3aHHBIN C JIOTMOJHUTENBHBIMH 3aTpaTamu Tpyaa pykoBoautens (JIIIP). Takue 3arparsl onpenens-
I0TCA, HAIIPUMEDP, PETYIIAPHBIMA U CUTYAIUOHHBIMH BCTPEYaMH PYKOBOIAUTECIIA C I'NIaBaMU BXOAAIIUX B I10-
JIUTOH aJIMHHHACTPATUBHBIX 00pa3oBaHmii (0OnacTelt U pecmyONK), peryIspHBIME (33aHHBIMH PETJIaMeH-
TaMH) MHCICKIMSIMU Ba’KHBIX OOBEKTOB Ha MpeaMeT OE30IacCHOCTH U COOTBETCTBUS 3aJaHHBIM TpeOOBaHU-
sIM, CBSI3aHHBIC C MIPUCYTCTBUEM Ha MECTaX BO3MOXKHBIX YpE3BbIUAWHBIX cHTyanui U T.m. [Ipouemypa ¢op-

mupoBanus nokasarens K, (...) moxpo6HO paccmoTpena B [4].

[penoxkeHnble npoueaypbl GOpMUPOBAaHUS MOKAa3aTeIel CIOKHOCTH YIPABJICHUS IBHKEHHUEM Ha OC-
HoBe BeIpakeHu# (1)-(3) ucrnonp30BaIuch MpY pelIeHN: 3a7aun ONpeAeSICHHs TPaHUIl IOJIUTOHOB yIIpaBJIe-
HUSl IBKCHUEM JKEJIE3HOIOPOKHOTO TPAHCIIOPTa B MaTEMAaTUYECKOM MOAEIN ONTUMHU3ALMN CTPYKTYPhI CH-
CTEMBI YIIPaBJICHHsI KPYITHOMACIITAOHO! TPAaHCIIOPTHO# Koproparuu [2-4].

Jlumepamypa

1. EHAJIEEB A.K., HbII'AHOB B.B.. Ilonuzousr unghopmayuonno2o ynpagnenus 8 OOIbUUX COYUATbHBIX
u axonomuueckux cemsax / Nupopmanuonnsie Boiinel. 2013. Ne 4. C. 62-68.

2. EHAJIEEB A.K., IBI'AHOB B.B. @opuuposanue noaueonoe ynpasienus osudicenuem/ Marepuaibl
MeXyHapoIHOH KoH(pepeHInHn WHPOpMAlMOHHBIE TEXHOJOTMM B HayKe, COIMOIOTMM U Ou3Hece.
IT+S&E’13. Ocennss ceccust.- Kpeim, Snra-I'yp3yd, 2-10 oktsops 2013r.- C.54-56.

3. EHAJIEEB A.K., UbI'TAHOB B.B./loauconvt ynpaenenus 6 kpynHoMAacumaoOHbIX cemegulx opeanu3a-
yusix/ X1I Beepoceuiickoe cosernanue 1o npobiemam ynpasinenus, BCITY-2014, Mocksa, 16-19 wrons
2014r. Tpyasl. [Dnextponnsiii pecypc], -M., UITY PAH.- 2014.-C. 5159-5170.

4. BEJIbIA O.B., EHAJIEEB A K., LILICAHOB B.B.Oyenka croscnocmu ynpasinenus osusicenuem./ VIn-
(hopMalMOHHbIE TEXHOJIOTHH B HayKe, 00pa30BaHUH, TEICKOMMYHHKAIMK 1 OuzHece. Marepuassl XLII
MexryHapoaHoi koHpepertmu XII MexyHapoaHoii koH(epeHr MonobiX yueHbix. [T+SE’14.
Maiickas ceccusi.- Kpeim, Snra-I'yp3yd, 22 mas-1 urons 2014r.- C.158-160.
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MOOENb AUBEPCU®UKALMN ®EPMEPCKOIO XO3AUCTBA

Epemko ®.U.
(Boruucnumenvhulii yenmp
um. A.A. Jopoonuyvina PAH, Mockea)
Kanaena H.A.
(Boponesicckuii 2ocyoapcmeennviil
ApXUMeKmypHo-CmpoumeIbHulil YHUSEPCUument)
minaevantx@rambler.ru

B 0annou cmamve Konkpemuzuposanvl odujue noI0ACEeHUs OUBEPCUPUKAYUU KOHKPEMHO20 (hepMepcKozo
XO35UCMBA 8 HEPOOCMBEHHYIO OMPACTb MYPUHOYCMPUU. 30€Cb COCOUHUNUCH NPAKMUYECKUe HO0X00bl K pe-
anu3ayuy X035UCMBEHHbIX YCMAHOBOK ABMOPA, UMEIOue20 YCReWHblll onblm hepmepa, u meopemudeckue u
npakmuyeckue pazpabomxu agmopos U3 Hay4Hou cpeobl.

KiroueBsie cnoBa: muBepcuukanus (GpepMepcKoro Xo3siicTBa, MOIENh AWBEPCH(PHUKAINH, TypUHIY-
CTpHSL.

BeedeHue

dopmManbHOE ONKCaHUE MOJETH AUBEpCUPHUKaLNU NpuBoAUTCS B [1], Te BeIOENsSeTCs TpU B3aUMOCBS-
3aHHBIX Oyioka: "ArponesTeabHOCTh", "CTPOUTENHCTBO TYPHCTCKO-peKpeainonHoro komiiekca”, "Typuct-
CKO-peKpealoHHbIe yciIyru'.

bnoku cBsi3aHBl OOLIMMM MHBECTULMSIMH , U BOIPOC O OUBepcH(UKanuu Ans ¢pepMepa - 3TO BOMPOC
pacrnpeneneHus (UHAHCOBBIX PECYPCOB MEXIY aJIbTEpPHATHBAMU: BKJIAJBIBATh JIM WHBECTULMH B arpoIIpoOU3-
BOJICTBO, paclIUpss WINM BBOJS MHHOBAIIMOHHBIE TEXHOIOTMH, WJIH BIOXHUTH CPEJCTBA B CTPOUTENHCTBO J0-
Ma FOCTMHUYHOTO THIIA U B pa3pabOTKy U pealn3aluio TypHUCTCKO-PEKpeallnoOHHBIX Iporpamm. B mponecce
BBIYUCIUTEBHBIX IKCIIEPUMEHTOB C OTAEIBbHBIMU OJIOKAMU HPEAyCMaTpUBAIOCh W3MEHEHUS BO3MOXKHBIX
o0beMa 3aTpart, KOTOpble B CyMME JalOT pacrojaraeMblii epMepoM 00bEM HHBECTHIIUM.

1. Briok «Aeponpou3eodcmeo»

Bbnok onmceiBaeTCsl TpagUIMOHHBIM CHOCOOOM B BHE€ NPOHM3BOACTBEHHON MOJENH, TJ€ MPUCYTCTBYET
Ha0Op TEXHOJIOTUH C MIEPEMEHHBIMUA — HHTEHCUBHOCTSIMU UCIIOJIb30BaHUSI TEXHOIOTUH. Kaxkaplil TeXHOIOTH-
YeCKHid TIPOIIECC XapaKTepu3yeTcss HaOOpOM 3aTpaT-BhIMTYCKOB. PazMepHOCTh HaboOpa ompesenseTcs neped-
HEM HCIIOJIb3YEMBIX PECYPCOB U BBITYCKOM MPOAYKIHMH. st Kax1oro GpepMepcKoro Xo3saiucTBa XapakTepeH
CBOH MacmuTad MpOM3BOACTBA, KaK MpaBmio, cpenHuid. CileIcTBHEM CpeAHEro mMacurada siBAsSeTCs CKIIOH-
HOCTb K CIIEHHANN3alNY POU3BOJICTBA U YMEHBIIEHUIO YICTO arpapHBIX MIPUEMOB BEJCHHS XO3IHUCTBA, T.C.
KOHCEPBATHBHON CEBOOOOPOTHOM TEXHOJIOTWM OoJiee MPEANIOYUTAIOTCS MHTEHCHBHBIE NPUEMBI BEACHUS
3eMJIeJeNUs C IUPOKUM HUCIONb30BaHUEM yno0peHuid. COOTBETCTBEHHO, KOMIIOHEHTHI BEKTOPA TEXHOIOTUI
BKITIOYAIOT MOTpeOIeHne XUMHUYECKUX pecypcoB. BemeacTBre 3Toro (4To ¢ TOYKH 3peHHst OOIHOCTH MOJIe-
JUPOBAHUS HETIPUHLIUIIHAIBHO), 37IECh MPEAIONaraeTcsi, YT XapaKTePUCTHUKH TEXHOJOTHH B CMBICIE BbI-
MyCKa MPOAYKIMH HE 3aBUCAT OT NPEABICTOPUH, IPUHATHE PEIICHUHA O BEIOOPE TEXHOJIOTHH HA KaX bl IOx
3aBHCHUT OT MOJIEIM PHIHOYHOTO CIIPOCca U MOJIENH MTPOrHO3a TIOTOJHBIX U KITUMATHYECKUX YCIOBHIMA.

VYkazaHHbIe COOOpaKEHUS OTPECISIOT CTPYKTYPY 0a3bl JaHHBIX JJIsl KOHKPETHOW MoJienn. B kadecTse
KpUTEpHs MPUHUMAETCSI MPUOBUIb MPOU3BOACTBA. [IpHHINMNNATBHO Ba)KHOW XapaKTEPUCTHKON arpapHoro
MPOM3BOJCTBA SBISIETCS TOCYJApCTBEHHAs MOJHMTHKA HAIOTOOOIOKEHUs, pacnpocTpaHseMas Ha BEACHHUE
(hepmepcKoro xo3siCTBA, YTO HAXOIUT OTPAKEHNE B PACIETHOM BBHIPAKEHUH KPUTEPHUS 3a7a4u.

JluHeliHpIe TPOU3BOJACTBEHHBIE MOENN CTaHJAPTHOTO BHJA IMIMPOKO HCIONB3YeTCd B 3a/1adax IJIaHH-
poBaHHMA pacnpeneneHus pecypcos [Jlankacrep]. Y B yacTHOCTH B arpapHOM CEKTOpE.

3anuch oO0IIel MOJIENN MPOU3BOJICTBA, KAaK 3a/addl PACIIPEeETICHUs PECYPCOB MEXAY TEXHOJIOTHSIMHU,

n
uMeeT BUA: D a;X <b;, j=1..m.
i—
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3):[CCB X; YPOBHH WHTCHCHUBHOCTCH 3aJaHHBIX TGXHOJ'IOI‘I/If/i, KOB(I)(l)I/IL[I/ICHTBI aij MaTpullbl OI‘paHI/I‘IGHI/Iﬁ

OTIPEICNIAIOT HOPMATHBBI MOTPEOICHHUS PECYPCOB MPH CIUHUIHON MHTCHCHBHOCTH TEXHOJIOTHUECKUX IMPO-
1eccos, b | "HIMYHBIA 3arac MOTPedIIEMOro pecypca Homepa J,

KpI/ITepI/Iﬁ OLICHKHU S(I)Q)GKTI/IBHOCTI/I palOHAJILHOI'0 HCIIOJIb30BaHUA PECYPCOB MPUHUMACTCA B BUAC

n
Zci X, — MaX , rae C, - HOPMaTUB JI0X0/a PH €IUMHUYHON MHTEHCUBHOCTH TEXHOJOTHYECKHUX ITPOLIECCOB.

i=1
B cooTBeTcTBUM C TEOPETHUECKHUM TOJIOKEHUEM 00 ONpeIeleHUN HCXOTHBIX (Pa30BhIX U YIIPABISIOMINX
HNEPEMEHHBIX, B IPWIOKEHUH K arpapHOMY IIPOM3BOJACTBY IIPUHHMMAEM, YTO NIEPEMEHHAs X; - 3TO pasMep
IUIOINAAM 3aHATOM | — Off TEXHOJOTHEN, OCTAIBHBIE ITAPAMETPHI OTHOCATCS K €IMHMYHOM turomanu. Koad-

(buLMeHTBI &; MATPHLIBI OTPAHUYECHHH ONPEIENSIOT HOPMATHBBI IOTPEOIICHHS PECyPCa HOMEpa | Ha EAMHALE

IIOIIA/H , 3aHATON TEXHOJIOrHYECKHM IpoIieccoM Homepa i, D j -OTpeGsieMblii pecypc HOmMepa |, C; - HOp-

MaTHB J0XO0/1a C €AMHHUIIBI IJIOMIAAN IIPH HCIIOIB30BaHMH TEXHOJIOIMYECKOTO IIpoIiecca HoMepa i .
Konkpetmsupyem nepeMeHHbIe 3a7a9, TEXHOJIOTHYECKYI0 MATpPHILy, a TakKe Mporenypy hopMupoBa-

HUSL HOPMATHBA JI0X0/a C; ¥ Benu4unH D | “TIOTPEOIIAEMBIX PECYPCOB HOMEDA .

PaccmaTpuBaeTcs BeZIeHHE XO03s1CTBa OBOIIEBOAYECKOTO HAIPABJICHUS, H HA OCHOBE OIbITA IPH BeJe-
HHHU XO3SMCTBA MPUHSAT CICIYIONMIA HA0Op MPOU3BOICTBEHHBIX KYJIbTYp: Kabauku, KapTo(esb, MaTHCCOHBI,
OTypIIbI, IOMUIOPHI. B 3TO# mocienoBaTenbHOCTH NPUCBOMM Ha3BaHUSM KyJIbTyp Hymepaimioo ot 1 1o 5,
Tak 4to Kabauku, 310 | =1, kaprodens | =2, natucconst | =3, orypusl | =4, nomunopsl | =5. Takum
o0pa3om, i -as TEXHOJIOTHs MPEAINOIaraeT BhIpAIMBaHUE | -OU KYJbTYpbl U 00CCIICUUBACT BBIIMYCK | -OTO
HPOAYKTA.

[TepeMeHHbBIE MOIEIH X; — 9TO ILIOMIAIH HOJ OTACIBHBIMYU KYJIbTypaMu:

X, — IJIomanb Imof KabaykaMHu, X, — IUIOIIAAb IO/ KapToq)eneM, X; — IJIOIIa/b TIOJT MAaTUCCOHAMHU, X,
— IJI0IIa/Ib MOJ OTYpLAaMH, X. — IJIOIIaab MO IOMUIOpaMH.

Texwnonozuu

Jis ympoieHus: IpoBEACHNST BAPHAHTHBIX PAacYETOB NMPUMEM, YTO B XO3SHCTBE MCIOIB3YIOTCS MOHO-
TEXHOJIOTHH, T.€. B KQKJI0H TEXHOJIOTHH UCIIOIB3YIOTCSA OJIHA KYJIbTYypa.

CocTaB NPUHATHIX TEXHOJIOTHH OMPEEsIeTCs] CTPYKTYPOU MPOU3BOICTBEHHBIX TUIOIIAACH MO OTACIIb-
HBIMH KYJBTYpaMH.

Tlompebaenue pecypcos

B nporiecce pa3paboTku Mojieu ObUIO IPUHSATO, YTO B PECYPCHBIC OTPAHUYCHUS BKJIHOYAIOTCS 3€MEIIb-
HBbIE PECypCHI , a TaK)K€ PACXOJHbIE MaTepHalbl 32 pacCMaTPUBAEMBI TOJIOBON WHTEPBaJl BPEMEHH, CIOJa
BKITFOUYAIOTCS: PAcXo/ibl Ha TIOJIMBHOE 000PYIOBaHUE, CEMEHHON MarepHuall, roprove-CMa30uHbIe MaTepHAaIbI,
yI00peHusi, IOXUMHUKATBI U CE30HHBIC TPYAOBBIC 3aTPaThI.

3emns

OO01ue orpaHUYCHUS Ha 3eMebHble PecypCbl AIMEIOT BUJL

X+ X+ X+ X, +X;=S, S <45ra

[TonoxwuM, 4TO UMEIOTCS TAK)KE OTPAaHMYCHUS HA IJIOMIAAN 3eMeJb MO OTACIbHBIC TEXHOIOTHYECKUE
MPOLIECCHI, MPOUCTEKAIONINE, HAIPUMEP, U3 YPOBHS COOCTBEHHOrO MOTPEOJICHHS WM U3 CEBOOOOPOTHBIX
yenmoBuit: 0< x < x™,i=1,...5..

Topioue-cmazounvie mamepuavl

Pacxon roproue-cMa30uHbIX MAaTEPUANIOB OTHECEH KO BCEMY IHKIIYy paOOT U COCTaBisieT 4 TOHHBI Ha 45
ra mpu uene 30 py0 yutp.

Tpyooswvie 3ampamol

TpynoBble 3aTpaThl HOCAT CE30HHBIN XapaKTep, U TAKIKE OTHECSHBI B IIEJIOM KO BCEMY LUKITY POU3BO/I-
cTBa U cocTaBisoT 10 TpyAoBBIX equHUI. B cpeqHeM ojHa TpynoBas eiuHHIA TpeOyeT 3aTpaT B pasmepe
500 py0./neHsb , T.¢ 00IIME 3aTpaThl 32 CE30H COCTABIISIOT BeInYKuHY nopsaka 500 Teic.pyo.

Hopmamug doxooa

HOCKOHBKy MBI ITPUHSAIA, YTO B XO3SIUCTBE HCIIOJIB3YHOTCA MOHOTEXHOJIOTUH, T.€. B Ka)KJIOﬁ TEXHOJIOTNN
HCIIOJIB3YIOTCA OJlHAa KYJIbTYpa, BBIITYCK COOTBCTCTBYIOIIIeﬁ MMPOAYKIHUU B TEXHOJIOT'MYCCKOM ITPOLECCE HO-
Mepa | IpH eJUHUYHOH MHTEHCUBHOCTH, 31€Ch C CIMHUIIBI IUIOIIA 1, 0003HauuM depe3 Y, (ypoxailHOCTb).

Torza BBIYCK IPOIYKIIMHU TP HHTEHCUBHOCTHU X; , T.€. C IUNIOWAAN X;, COCTABJIAET BEIUYUHY Y;X; .
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BBenéM B pacCMOTpEHHE PHIHOYHYIO LIEHY ), Ha IIPOAYKIHMIO HOMEpa | ¥ BBINUIICM BEIHYUHY 0OILIEro

5
JI0X0JIa arpapHoOro OJIOKA B BUJIC z P, VYiX -
i=1
Takum 00pa3oM, BemmaMHBI KOOQPUIHMEHTOB C; (HOPMATHBOB J0X0/a B TEXHOJIOTHYECKOM IPOIIECCEe
HoMepa i ) B hopMyrte GYHKIUM LETU arporpoM3BOACTBA 3aIUIIyTCs Tak: C; = [, Y, .
OTMeTUM, 4TO LIEHBI Ha MIPOJYKLHUIO [; ONPEIENAIOTCS B OOIIEM CMBIC/IE PBIHKOM MIIM KOHKPETHBIM

MOCPCAHUKOM, TOPrOBBIM LICHTPOM.

2. bnok «Cmpoumenbcmeo mypucmcko-
peKkpeayuoHHO20 KoMrisieKkca»

B cocraB Ycanp0bl BXOIUT ABYXITaXKHBIN JKMIIOH KOMILIEKC, B KOTOPBIN BKJIIOYAETCS KUIIbIE TIOMeIle-
Hus pepmepa, TOMELICHUS AT OKa3aHHUs YCIyT IOCETUTENIM U MH(pacTpyKTypa Y caabOsl.

B rocTuHUYHBIA KOMIUIEKC BKIFOUEHB! OAaHKETHBIN 3aJ1, 0aHs, IpeAnoaaracTcs pa3MelleHle KINEeHTOB
Ha BTOPOM 3TaXe : OJJMH HOMEP MOBBILICHHOW KOM(OPTHOCTH Ha ABOMX KIMEHTOB, IBA HOMEpa M0 TpH ,
OJMH Ha YeThIpe KJIUCHTA.

Otonnenue 6a3upyercs Ha KOTEIbHOM, HOCTPOEHHON COOCTBEHHBIMU CHIIAMHU, BOZOCHA0KEHHE OCY-
HIECTBIISAETCS U3 APTE3UAHCKOW CKBAYXKUHBI.

Pacxoam Ha CTPOUTECIILCTBO ABYXI3TAXKHOI'O KHUJIOI'O KOMIUICKCA COCTAaBUJIN K TCKYIIEMY MOMCHTY I10-
psaaxa 600 Teic. py0. B ce3on 2013 rona craya momemeHus B apeHay npuHecina noxoxn 200 Teic.pyo.

2. briok « TypucmcKo-pekpeayuoHHbIe yciyau»

31ech B KadecTBe MpUMEpa PUBEIEM MOJIENb PacuETOB, pa3padoTaHHAs HCCIIeOBATENIeM ONepalui 1
0a3upPyIONIYyIOCs Ha OCHOBHBIX MPUHITUIAX OM3HEC-TUIAHOB TYPUCTCKUX IKOJIOTHYECKUX TIPOSKTOB.

Monens Obia pazpaboTaHa st KOHHBIX MapIIpyToOB 0 XpeHOBCKoMYy Oopy. [IpuBonnMeie pacu€Tsl
OBLIN MCIIOIH30BaHBI IPH MPOSKTUPOBAHUHN KOHKPETHBIX TYPOB.

®dopmainibHas 3aIIUCh MOJIETH NpUBoaUTCS B [1].

B Teuenne 2007-2009 r.r. Ha TeppuTopur XpeHOBCKOro O0pa B JIeTHEE BpeMs MPOBOIWIINCEH Typhl: "KoHHbIE
MappyThl”, "3a ckaskoit Ha butror”, "B 300mapk Ha butror", pa3paboTaHHbIe B paMKax MpoekTa bpuraHckoro cose-
Ta. OnucaHre peajbHBIX aTpHOYTOB Typa COIAEPKaJoCh Ha caifTe ofHOro M3 TyporepatopoB Mocksbl, — Kty
HATIPABJIEHUE. 3umumii BapuaHT nipescrarieH Ha: http://napravienie.info/catalog/element.php?1D=1185 , netHuii
http://Aww.napravlenie.info/catalog/element.php?ID=1181&PHPSESSID=¢1fed1162f2aabc87589¢692e536edb3 .

OcobGennoctu pa3zpabotku [IpoekTa KOHHBIX TypOB MPEACTABICHbI Ha caiiTe ATEHTCTBA HAYYHBIX TY-
pos: http://www.antran.ru/Russian/Projects_rus/proj_Bobrov.htm

Jlumepamypa

1. BAPKAJIOB C.A., KAHAEBA H.A., TOJIBUH A.b. Mamemamuueckue moodenu ynpasienus ousep-
cugurayueti//CucteMsl yIipaBIeHUsT 1 MHPOPMAIIMOHHBIE TEXHOIOTHHA. HaydHO-TeXHIUUECKUH KypHAI,
Ne3 (53) 2013r. U3n-Bo «Hayunas kaura», Mocksa-Boponex, 2013r. C. 24-32.

2. BAPKAIJIOB C.A., BYPKOBA W.B., XATYHUEB A.B. 3a0auu ¢opmuposanusi npoepammel pazeu-
mus pecuona — BecTHUK BOpOHEXKCKOro rocy1apcTBEHHOTO TexHuueckoro ynusepcutera. 2010. Tom 6.
Ne 7. C. 154-157.

3.  COJIJATKHWH B.A. Pazsumue ousepcughuxayuoHHol 0esimeabHoCmu npeonpusimull azpapHou cgepol
oxoHomuku. JIUcc. HA COMICKAHWE yd. CTETICHU KaHJ KOHOM. Hayk, cneruaitbHocTs 08.00.05 — skoHO-
MUKa U yIIPaBJICHNE HAPOIHBIM X035SHCTBOM (3KOHOMHKA, OpTaHU3aIl¥sl U YIIPABICHHUE MPEIITPUATHIMH,
otpacisimu, komiiekcamu — AIIK u cenbckoe X034HCTBO)

4. KAHAEBA H.A. O npoexme co3danusi ousepcupuyupo8aniozo mypKoMnieKcd 6 ceibCKoll MeCmHO-
cmu//TlonipaBKu B 3aKOH O TypH3Me: MHEHHS U KOMMEHTAapuH. BecTHUK HAIlMOHANBHON akaJeMuu Ty-
pusma. Ne2 (22) anpens — utonb 2012r. r. Cankr-IletepOypr, 2012r. C. 29-33.

5. TEPMEWMEP [0.b. Hzpui ¢ nenpomusononoxcuuimu unmepecamu. M.: Hayka, 1976. — 328 c.
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METO[ KOJIJIEKTUBHOIO PACIMNPEAENEHUA 3AOAY B NPYINMNUPOBKE
KOCMUYECKUX AMNMMNAPATOB AUCTAHLUMOHHOIO 30HANPOBAHUA 3EMITA

KunasieB A.A.
(Camapcruii 2ocyoapemeentulit aspoKocmMudecKkutl
yuusepcumem, HIIK «Pazymuvie peutenus»)
zhilyaev@smartsolutions-123.ru

Hpusoéumc;l NOCMAHOBKA 340a4U KOJIEKMUBHO20 ynpaesjiernus yeieeovim d)yHKquHupO@aHueM cpynnupoeKu
KOoCMUu4ecKux annapamaoe. Paccmampueaemc;l MyﬂbmuaeeHmelﬁ Mmemoo K pacnpedeﬂenufo 3a0ay MeDfC()y
KoCmMudecCKumu annapamamu cpynnupoeKu.

KroueBrle ciioBa: MYJIbTUAr€HTHBIC TEXHOJIOI'NH, KOCMHYECKHH arrapar, KOJUICKTUBHOEC YIIpaBJICHUE.

BeedeHue

B HacTosiee BpeMst oIX0/Ibl, TPUMEHSAEMBIC K YIIPABICHHUIO TPYMITUPOBKAMA KOCMHYECKHX aIlapaToB
(KA), HOCSIT IIeHTpATM30BaHHBIA M CTATHYECKUI XapakTep. AJBTEPHATHBHBIM PEIICHUEM SIBIISICTCS Pealu-
3alys paclpeesiCHHOr0 TUHAMHYECKOTO YIPABICHHUS, KOTIa 3aauyd CTaBiATCS HE OoTAeabHbIM KA, a Bcei
TPYIITUPOBKE B IIEJIOM, & MX UCTIOJIHUTEIN MOTYT aJalTUBHO M3MEHATHCS B 3aBUCHMOCTH OT BO3HUKAIOIIHX
COOBITHH,.

1. MocmaHoska 3adayqyu

[lycTh KOCMHYECKasi CUCTeMa AUCTaHIMOHHOTO 30HaupoBanus 3emuu (/133) cocrout uz N kocmuue-
CKHUX aIlllapaToB, KAKIbIH U3 KOTOPHIX OJHOBPEMEHHO CIOCOOCH pelaTh 3a1auy 30HOUpOBaHus He Ooinee Q
o0bekToB HaOmoaeHus: (OH). OOmiee kKoIM4ecTBO 3a/1a4 B 3aJaHHBI MOMEHT BpeMeHHU paBHO M. Dddek-
THBHOCTbH Pa3MEIIEHHUS j-0i 3aa4M Ha i-OM KOCMHUYECKOM ammapare Cjj ONpeeseTcs BpeMEHEM BUAUMOCTH
OH nmanupiM KA B TeueHHe yKa3aHHOTO CpPOKa BBITIOJHEHHS 33J]a4d, a TAKXKe €€ MpHopuTeToM. 1pedyercs
pacrpenenuTh UMEIOLIMECs] U BHOBD IOCTYNAOLINE 3a1a4u Mex1y KA rpynnupoBky Tak, 4TOOBI OBBICUTH
LIENEeBYIO (DYHKITUIO CUCTEMBI:

(1) 0P =3 > c;X; —max,
i

e X = 1,ecim i - b1t KA 3onmipyer j - it OH
Y 10,BHOpoTuBHOMCIYyUaE.
[Ipu 5TOM, B OTIIMYKE OT KJIACCHYECKOM MOCTAHOBKH 3314l O Ha3HAYEHUSX, B pacCMaTpPUBAEMOM CITy-
Yae MHOXKECTBO peCypcoB (KOCMUYECKUX amlapaToB) HMEET pa3Mep HeoOs3aTeIbHO PaBHBIH pa3Mepy MHO-
xecTBa padot (3amau 133), a pecypc MOXKeET ObITh 331€HCTBOBaH ISl BHIIIOJIHEHHUS] HECKOJIBKUX padoT:

M _
(2) ZXiJSCIivi:LNv
-1

j —

N -
@) Dx <Lj=1LM.
i=1

B Takoil mocTaHOBKE 3a/1a4a MOYKET PEIIaThCsl ¢ HCMOIb30BaHUEM PA3JIMIHBIX METOAOB U AITOPUTMOB.
B wactHOCTH, OHa MOXeT OBITh CBEJICHa K PEIIEHHIO COOTBETCTBYIOIIEH 3a/1aul JTMHEHHOI'0 MPOrpaMMHUPO-
BaHusA. OJHAKO B pacCMaTpPUBAEMOM CIIy4ae MCIIOJIb30BaHUE IIEHTPATN30BAHHBIX METOI0B MOUCKA PEIICHUS
OCJIOXKHSIETCS] JUHAMUYECKU N3MEHSIOIMMUCS YCIOBUSAMU CPE/bl, KOTJa ITOCTYIJIEHUE HOBBIX 3aJa4 IIPOUC-
XOAMT BHEIUIAHOBO B 000 MOMEHT BPEMEHH, a KOJIMYECTBEHHBIN COCTaB rpynnupoBku KA moaBepskeH
n3MeHeHusM. [IpuMeHeHne paclpeielIeHHbIX METO/I0B HE TOJIBKO MOBBICUT ONEPATUBHOCTh YUETa BO3HUKA-
FOIUX COOBITHI, HO U TIO3BOJIMT KOPPEKTHPOBATH PEATN3yEMBIA B PEaTbHOM BPEMEHH TUTaH KaK MOXXHO 00-
Jiee «TOYEYHO», YTOOBI H3MEHEHHMIO MOJIBEPrajiach TOJBKO Ta €r0 4acTh, KOTOpasi HEMOCPEACTBEHHO CBs3aHa
¢ coObITHEM. B 0CHOBY Takoro moaxoga MOryT OBITH MOJIOKEHBI HTEPAMOHHBIE aJITOPUTMBI KOJJIEKTHBHOTO
yiydmeHus miaana [ 1], peann3oBaHHbIe B KOHTEKCTE MYJIbTHAT€HTHBIX TEXHOIOTHH.
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2. MemoO konnekmusHo20 pacripedesieHusi 3aday [J33

I'pynnupoBka KA paccmaTpuBaercsi B BUJIe T€T€pOr€HHON MYJIbTHAT€HTHOM CHUCTEMBI, B KOTOPOM areH-
Tamu BIsIOTC onuHouHbie KA JI33, ciyTHUKH-peTpaHcasTopsl, Hazemuble cTanimu 1 OH [2]. B mpous-
BOJIBHBIII MOMEHT BPEMCHU arcHT Ha3eMHOW CTaHIIMU CIICIUBUITUPYET U MepelacT 3a/1a4y Ha 30HAUPOBAHUC
OH. Hnadopmanms o 3agade IPEACTaBIAETCS B BUAC OTACIBHOIO COOOIICHHS, COIep KamIero HeoOX0MMbIe
nmapaMmeTpsl: reorpadudeckue KOOPAMHATHI, BpeMs Hadala W OKOHYAHUS 30HIMPOBAHUS, MPUOPUTET, OHTO-
JIOTUYECKOE ONMCaHue NCKOMOTro 00bekTa. CoOOIIeHHE TIepeIacTCs CIICIUATLHBIM CITy THUKAM -PETPAHCIATO-
paM, TIOJIOKEHNE KOTOPHIX B 000 MOMEHT BPEMEHH OIPEAeIIEHO UX TeOCTaIllMOHapHOo# opouToii. Ilpu mo-
Ty4eHUH COOOIeHMsI-3aJaHusl areHT HanOojee O6mu3koro k OH cmyTHHKa-peTpaHcisTopa mepeaaeT cooo-
IICHHUE C TPEJIOKEHUEM HOBOMW 3a]]aud areHTaM BcexX BUAUMBIX KA.

[Momyuus cooOmieHue-npeiokeHne, areHT KA, Ha OCHOBaHMM NapaMETPOB MOCTYIHUBIICH 3a7adu, a
TaK)ke MMEIOIINXCSI Y HeTO JaHHBIX O COOCTBEHHOW OpOWTE, pacCUMTHIBAeT 3HaueHHE I((EKTHBHOCTH pas-
MelieHus HoBOH 3aaauu. Ecnu obmiee yncio npusThiX KA 3a1aHuii MEeHbIIIE MAaKCUMAIBHO JTOMYCTHMOTO
3HauYeHwUsl, TO areHT-KA oTmpamisieT 0OTBETHOE COOOIICHUE, B KOTOPOM YKa3bIBaeT 3HAYCHUE IP(EKTUBHOCTH
pa3MeIIeHns 3a/1a4d, B MPOTUBHOM CITydae — HHAIUHUPYET TePEeroBOpkl 0 Iepeiade OHON U3 CBOUX 3a/1ad,
JUTS 9€TO TIOCIIEeIOBATEeFHO OTIIPABIISIET COOOMEHNU BUANMBIM eMy KA ¢ mpemiokeHneM MooYepeHo B3ATh
KOKIYI0 U3 UMCIONUXCS Y HETO 3a/1a4. B 0TBETHOM COOOIIEHNM areHThI ONponieHHbIX KA yKa3bIBarOT COOT-
BeTCTByOIIHE 3HaueHus d3ppexTuBHOCTH. Cpeau BceX BO3MOXKHBIX BapUaHTOB IEpeMEIIeHHs 3aa9i BEIOH-
paeTcst TOT, It KOTOPOTO BBIUTPHIII B 3PPEKTUBHOCTH MaKCHUMAJIEH.

DTOT MpOoIECC PEKYPCUBHO TOBTOPSETCS JIO TEX IMOp, Moka ouepeaHor KA, momyuuBmuii cooOlieHue-
MpeIOKEHHE, HE CMOXKET OeCTIpensTCTBEHHO MPHHATH NiepeMeniaeMylo 3a/1ady WK HEe CTAaHeT PaBHBIM HY-
JIF0 CYETYHK, OTPAaHUYMBAIOIINHA YPOBEHb BIIOXKEHHOCTH TIEperoBopoB. Llemouka repeMeniennii MpuHIMAETCs
nHuIrpoBasmuM ee KA B ciydae, eciu peaiusalysi BceX BXOAAIIUX B Hee NMEpEeMENIeHUH He YMEHBIINUT
3HaueHue 1eneBoil GyHkiuu (1). B mpoTBHOM ciydyae 3ajiaya OCTaeTCsl 3aKPEIUICHHOW 332 MHUIIUATOPOM
MIEPETOBOPOB, OJHAKO K €€ BBITTOJHEHUIO OH MPUCTYITAeT TOIBKO ITOCIE 3aBEePIIeHNS paOOTHI C IPYTUMH 3a-
JadaMu.

B teuenue nnTepBana Bpemenu, koraa KA, apurasice no opoure, npoxoaut Hajg OH, oH BeimonHsieT 3a-
nady 30HIUpoBaHUS 00bekTa, ucciaenays OH B cBoeMm crnektpe. Ecimu KA oOHapyXKuMBaeT MOAXOMASIINI 1O/
ormrcaHue OOBEKT, OH TepeaaeT 3ampoc Ha 3oHaupoBaHue OH kocMudeckuM ammapaTam, paOOTaroliM B
JpYrux IUala3oHax JUIMH BOJIH. Pe3ynbpTaTel 30HIMPOBAHUS OTIPABIAIOTCS HA3€MHOM CTaHLIMH HAINPSMYIO
WJIM Yepe3 CETh CIIyTHUKOB-PETPAHCIATOPOB.

3aknroyeHue

[IpyMeHeHne MyJIbTHAr€HTHOTO MOAXOJa MO3BOJSAET aJalTHBHO IEPEpACHpENeNaTh 33aJa4d BHYTPHU
IPYIIIMPOBKY IIyTEM B3aUMOJEHCTBHS MEX]y alllapaTaMy HEMIOCPEACTBEHHO B IIPOLIECCE BBIITOJIHEHUS 3THX
3aJa4, B pe3yJbTaTe Yero CTAHOBUTCS BO3MOXKHOM 00paboTKa 3apaHee He 3aIUIaHUPOBAHHBIX COOBITHII.

Jlumepamypa

1. TAWIYK A.P., KAJISEB U.A., KATIYCTSH C.I'. Mozieny i arOpUTMBI KOJUIEKTHBHOTO YIIPABJICHHS
B rpynmax po6otos. M.: ©DUSMATIIUT, 2009. — 280 c.

2. COJUIOI'Yb A.B., CKOBEJIEB I1.0., CUMOHOBA E.B., HAPEB A.B., CTEIIAHOB M.E., XXU-
JHIEB A.A. Mynvmuazenmnvie mMexHoI02uu pacnpeoeieHHo20 YNpaeieHus ZPYNnuposKol Maiopas-

MEPHBIX KOCMUYECKUX Annapamos OUCManyuonno2o 30nouposanus 3emau [ TudopmarmonHoe oobiire-
crBo. 2013. Ne 1-2. C. 58 — 68.
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ONTUMM3ALIUA NPOU3BOACTBEHHON NPOrPAMMbI NPEANPUATUA B
YCNOBUAX MHTEPBAJIbHO 3AOAHHOIO CIMPOCA

3apy0a B.s1.
(HTY «XTIH», 2. Xapvkos)
vza@Kkpi.kharkov.ua

Pewaemces 3a0aua omvickanus onmuManbHuLIX N0 KPUMEPUIO MAKCUMATbHO20 2APAHMUPOBAHHO20 pe3)iib-
mama npozpamm npou3e00Ccmea O0OHOPOOHOU NPOOYKYUU C Y4EémomM HOMepb Om «3aMOPANCUBAHUSLY
cpeocme U YynywjeHHoU 6vi2o0bl. Hatidenvl 08a muna 0OHONAPAMEMPUYECKUX NPOSPAMM, NpPU KOMOPbIX
Haubonee HeONaONPUAMHBIMU BETULUHAMY CNPOCA AGNAIOMCA CMAYUOHAPHBIE PEAnu3ayuu €20 MUHUMATb-
HO20 U MAKCUMATbHO20 00béMo8. Tlonyuensvt mamemamuyeckue blpadcenus Oas pacuéma OnmuMAatbHbIxX
napamempos 3mux npoepamm.

KaroueBrle ciioBa: nmporpaMma npomu3BoACTBa, ONTUMU3AlUA, UHTCPBAJIbHO BBHaHHLIﬁ CIIpoC, NOTEpHU

[Ipennpusitue paspabareiBacT mporpammy U= (U, t=212,...T) NOpou3BOACTBA CBOEH OJHOPOAHON
MPOLYKILUH HA MEPUOJ] BPEMEHU TaKTUYECKOI'O INIAHUPOBAHUA B pa3pe3e OINEpaTUBHBIX MHTEPBAIOB BpeMe-
ou t=1,2,...T . [lepen HavanoM IITaHUPOBAHUS M3BECTHHI OI[CHKA MHUHHMAILHOTO Xx™" ¥ MaKCHMAJIBHOTO

Xmax

00BEMOB CIpOCa, OAMHAKOBEIE ISl KAKAOro MHTepBasia BpeMeHu t. CyMMa moTeph, CBS3aHHBIX C OT-
CYTCTBUEM peaM3alluy YacTH Y, — X, TPOAYKIHU Ha MHTepBaje BpeMeHu [ (3aTpaTsl Ha XpaHEHHE, «3aMO-
paXKMBaHHE» JEHEKHBIX CPEACTB), COCTABIIAET BeNU4uHy C(Y, —X, ), T1€ € - BeIMYHMHA MOTEPb, IPHUXOAS-
IIMXCA HAa €AMHMIY INPOAYKIHMH, Y, - KOJIMYECTBO TOTOBOM INpPOXYKIMM Ha HHTepBane BpeMeHu |,
Y, =U, +Z,, z, - 00bEM Hepealr30BaHHOM NMPOAYKIIMU HA Ha4yalno uHTepBana BpemeHu {. Cymma noreps or
HEAOMPOM3BOACTBA NPOAYKIMHU IIPU HAJIMUUHU HaA Heé CIIpoCa COCTAaBJIACT Ha MHTCPBAJIC BPEMCHHA t Bemuuu-
Hy d(X —V,),rae d BelMYMHA MOTEPh, COOTBETCTBYIOMINX €AMHUIE IPOXyKuuH [1].

3asucumocTh E, = f (X ,Y,) 2ddekra or 00bEMa cripoca X, ¥ KOJMYECTBA FOTOBOM MPOXYKIHMHU Y, Ha

uHTepBane Bpemenu t onpenendercs  dynkumeid  f(x ,y,), HMewomed cuaegyrommid  BUI

FO¢ Y ) =Ry ) =ady, —d(x —y,), eemn X =Y f(x,%)="F(x, y)=dx —c(y, —%)), ecan
X <Y,

)IJIH KOMIIJICKCHOT O HJ]aHI/IpOBaHI/IH NCATCIIBHOCTHU Hpe):[HpI/IHTI/IH BO3HHUKACT HGOGXOILI/IMOCTI) B HpOFHO-
3I/IpOBaHI/II/I FapaHTI/IpOBaHHLIX SKOHOMHUUYCCKUX pe?,yHI)TaTOB HpOI/ISBOZ[CTBa nu peanmaum/l HpOI[yK]_[I/II/I. B
3TOM citydae BeKTop X = (X, t=1,2,...T) 00bEMOB crpoca Ha ONEpaTUBHBIX MHTEPBAAX BPEMEHH MOXKET
paccMaTpUBaThCs KaK peayin3alusi HEKOTOPOH cTpareruu npupoisl. IIpu 3ToM npupoja BeICTYNAET KakK ak-
THUBHOE JIUII0, KOTOPOE CTPEMHUTCS MUHHUMHU3UPOBATh dPQeKT E; IPOM3BOJICTBEHHOMN NEATENLHOCTH Ha IIe-

puoze BpeMeHH 1’ 1 OCYLIECTBIAET BHIOOP 00BEMOB CIIPOCa B 3aBUCMMOCTH OT BBIOOPA NPEANIPUATHEM CBOEH
MPOM3BOJCTBEHHOMN MPOrPaMMBI.

Crparerus npuponst X°=(x_, t = 1,2,...T) OyzeT onTuManbHON (MaKCUMAIIBHO HEOIATONPUATHON JUTs
npennpustus), ecmu F (u,x’) = min{ F (u, x)|x, €[x™,x™] (t=1,2,...T)},. tne F (u,x ) - gpynxuus,
onpezensomas 3aBUcUMocTh dddexra E; oT mpousBoacTBeHHOI mporpammsl U =(u, ,t=1,2,...T) u cTpare-
ruu npupoasl X =(x, ,t=1,2,...T), E; = F (u,x ).

OYeBH/IHO. YTO ONTHMAIIBHBII IS IPUPOJIBI 00BEM cripoca X! Ha MOCIeaHeM T-M HHTEpBAE BDEMEHH
min

naxoyures u3 yenosus: f (X2, y. ) =min{ f (%, y; )% €[x™,x™1}.. Ilpu stom dynxums f (X, ,y;)

ABNISETCS yObIBAIOMIEH MO X, , €CIIM X, > Y, , U BO3pACTaIoOIIeH 10 X, , el X; <Y, . [Tostomy x? = X"
B HPCE
y) =6 (XM ).

10— 2C 20 = ymin ¢ =

O6Gosznaunm kak U “=(u“=y®-z, u“=y°, t =2,..T) u xkak u*“ =(u/“=y°-z, y

ecmn y; €[ x™" ™ ecmu y, €(y, x™ ], rne Benuunna Y- Haxoautes u3 ycnosus: f, (XM,

2,...T) mporpaMMbl, paccuMTaHHbIE HAa MOJEPKAHUE MOCTOSHHOTO 00BEMa Y© TOTOBOM NPOIYKIUU MU
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peanu3anuyu mpupoioil COOTBETCTBEHHO cTpateruii X" =(x™" =x"* t=12,..T) u x™" =(x™" =x"",
t=1,2,...T). Beeném cuneayrorue 0003HaueHUs 111 (YHKIUH, OMMCHIBAIOIIMX 3aBUCMOCTH CyMMAapHOIo 3a
Tepyo 1l iaHupoBanus sddekTa o JuTensHocTH T 3Toro nepuosia u o6séMa y© rortopoit mpomykimu: P
(T,y®), ecmm u=u'", x= x"™"; P(T,y%), ecm u=u'", x= x™"; P¥(T,y%), ecm u= u?, x=
X" RZC(T ,y©), ecmm u= U, x= x™, yO< x™ P2O(T,y%), ecmm u= u*¢, x= x"™, y¢>
max

X

2C

VYmeepocoenue. B crydae UCnonb30BaHus OpeanpusTHeM nporpamm 'S, u?c onTuMmabHbIA BEKTOP

x° 06BEMOB crpoca coBmafaeT 1160 ¢ BekropoM X™, mu6o ¢ Bektopom X, IIpu stom x°=x™" ecnu

* . 0

Yy Sy X

13 NpUBENEHHOTO YTBEPHKAEHUS CIEAYET, YTO NPEANPHUITHIO IIENECO00pPa3HO BHIOMpPATH IPOHM3BOJI-
CTBEHHYIO IPOrPaMMy UCXOJIS U3 PELIEHHs OTHOM U3 CIEAYIOIMX JABYX 3a/1au:

1) maiitu max{R, (T, y°)|y® e[x™,y"1}

2) maiitu max{R, (T ,y°)|y® €[y", x™1},

rae R (T, y©) =min{ P (T ,y%),P*(T,y®)}, R, (T,y®)=min{ P (T ,y°),R*(T,y®)}, ecim
ye<x™* R, (y©) =min{ P¥ (T ,y®), P?°(T,y°)}, ecim y©>x"*. MokHO BHAETH, 4TO NPH JH0GoM T

=x" ecim y >y .

> 1 ¢ yBennuenuem y© snauenns ¢pynkumii PY (T ,y©), R*(T,y%), PZ(T,y®) Bospacrator, a 3nade-
uus ¢ynxmmii P (T ,y¢), PZ (T, y©) y6sBator. [TosToMy OnTHMaNbHOE pelieHre A 3amauu 1) HaXoauT-
cst w3 ycnosust PY (T ,1)=P* (T , 1), a ontumanshoe pemenue 4 3anaun 2), p4={ , ecmu y© <x™;
Uy, ecmm y© >x"* 3}, onpenensercs yenousimu PZ (T, 14 )=R* (T , 1 ), PT (T , 14, ) =P (T , ).
[porpammel U*C, u?“ mpu 3amMene mapamerpa y°© Ha COOTBETCTBEHHO BEIMUMHBI A, 4 - TpaHCHOPMH-
pYIOTCS B ONTUMANbHbIE porpamMmsl U1 U . CooTHOImeHHs Mexay dbdextamu nporpamm U’ u U 3aBu-

CAT KaK OT JUIMTEIBHOCTH IepuoAa | , Tak W OT 3HAYCHHH MapaMeTpoB IPYrux ycioBuil 3amaun. Hapsay c
5TUM, CIIELYeT OTMETUTH ONpPEIENEHHOE MPEMMYIIECTBO MPOrpamMmbl U”, 0OyCIOBIEHHOE OTHOCHTENBHO
PaBHOMEPHBIM XapaKTEPOM MPOM3BOACTBA B CIy4ae OTCYTCTBHS OONBIIMX MCXOAHBIX 00BbEMOB HEpealnu3o-
BaHHOW mpoxaykimu. [Iporpamma U“ mpesrmonaraeT CKayok MPOM3BOJCTBA HA TIEPBOM OIEPATHBHOM HHTEP-

BaJIC, IPUYEM O3TOT CKaA4YOK OKa3bIBACTCA TEM GOHLHH/IM, yeM OOJIBIIIE OJIATCIIBHOCTh IIJIAHOBOT'O MEPUO/JIA.

Jlumepamypa

1. 3apy0a B.A. Ilpocnosuposanue pe3yivmamos npouzeo0cmed 8 yCiogusax UHMepaaibHol Heonpeoené-
nocmu cnpocal B.S1. 3apy6a, O.A. Auroner, A.A. Xapuenko // CydacHi mpobieMu TPOrHO3yBaHHsI PO-
3BUTKY CKJIQJHUX COI[laJIbHO-eKOHOMIUHUX cucteM: Monorpadis / 3a pen.. O.LYepnska,
I1.B.3axapuenka. — bepasacek: @O-I1 Tkauyk O.B., 2014. C. 74 -94.

2. BYPKOB B.H. OcHoBBI MaTeMaTH4YeCKOH TEOPHH aKTHBHBIX cucteM. M.: Hayka, 1977. — 256 c.
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CUCTEMA BblIBOPA NMPUOPUTETHbBIX MPOEKTOB NPU ®OPMUPOBAHUN
CTPATEIr'n PA3BUTUA NPEANPUATUA CTPOUTEJIBHOU OTPACIIN

HNBanor N./I.
(Mockosckuii 2ocyoapcmeennulii yHugepcument)
ivanxivanov@gmail.com
CoaoBbeB A.M.
(Ancmumym npobnem ynpasnenus PAH, Mockea)
solovev.alexander.ne@gmail.com

Heobxooumocmyb ycxkopennozo pocma u pazeumus npousso0cms mpebyem nocmpoeHus: CUCHMEMHOU MOOenu
NPUHAMUSA peuleHUll, HanPasieHHOU Ha NOBbIULeHUEe Pe3yTbMAmMUSHOCMU U 3 pexmusHocmu pabomsl npeo-
npusamust. B oannou pabome onucan onvim npaKxmuyecko20 npuUMeHeHust maxo Mooeau Ha npumepe peaiu-
3aYUU KOMNIEKCHOU cmpamezu pa3eumusl.

KiroueBsie ciioBa: cricteMa IpuHATHS PEIIeHUH, CTPATEer s, BEIOOP MTPOEKTOB.

BeedeHue

Heo6x01uMoCcTh YCKOPEHHOTO pOCTa M Pa3sBUTUS BBHICOKOTEXHOJOTHMYHBIX M KOHKYPEHTOCIIOCOOHBIX
IIPOU3BOJICTB Tpe6yeT CYIIECTBECHHOI'O U3MCHCHHA U ONTHUMU3ALUN YIIPABJICHUA BCEMU B3aMMOCBA3aAHHBIMU
noapasaciICHUAMUA TIPECAIIPUATUA. I[J'DI obecrieueHus JaHHbIX MCpOHpHHTI/Iﬁ H€O6XOI[I/IMO IMOCTPOCHUE CHU-
CTEMHOH MOJEeN{, OPUCHTUPOBAHHOW Ha MOBBIILICHHE PE3YyJIbTATUBHOCTU U OIOMKETHOH 3¢ dexTuBHOCTH
npennpusaTys. B nanHoii paboTe onuchIBAaeTCs ONBIT MPAKTHYECKOTO IPUMEHEHHS TaHHON MOZAEIH MPH pas3-
paboTKe KOMIUIEKCHOH CTpaTernd pa3BUTHA KOMIIAHWH, 3aHHUMAIOLICHCS TPOU3BOJACTBOM CTPOUTEIHLHON
MPOAYKINY B 3anaaHoi Cubupm.

1. MocmaHoeka 3adayqyu

Komnanus mocraBuia nepes co0oi aMOUITMO3HbBIC LIEH: KPaTHBIH pocT 0ajJaHCOBOM NpUOBLIN — B 5,6
pasa 3a 3 rojaa, ¥ KpaTHOE YBEIHWYCHHUE MIPOU3BOACTBA — B 3,8 pasa 3a 3 roga. Jjig JOCTHKEHUS JaHHBIX IIe-
JIEW HEOOXOIUMO:

« [lar 1. BeisiBUTH MOTEHIMAT Pa3BUTHSA KOMIIAHUH 10 JOCTIKEHHUIO MOCTABJIEHHBIX LIEJEeH ¢ TOUKH
3peHUs phIHKA U C TOYKH 3PEHUS BHYTPEHHUX PECYPCOB.

» Illar 2. OueHuTs BHYTPEHHUH NOTEHIXAN B (pOpME MOJIHOTO MEPEedHs IPOEKTOB M3MEHEHUH (OLIeHKa
3aTpaT M Pe3yJIbTaToB 3a 3 roza).

» Illar 3. BeiOpaTh U3 MOTHOTO MEPEeYHS MPOEKTOB M3MEHEHHH ONTHMAIBHBIA TOPT(HETh TPUOPHTET-
HBIX TTPOEKTOB.

» Illar 4. Pa3BepHyTh NIPHOPUTETHBIE IPOEKTHI BO BPEMEHH U pa3padoTaTh OIOKET Ka)KIOro IMPOEKTa,
MPOBECTH BapHUAHTHBIE pacyeThl U BBHIOpaTh HanOoJee BHITOAHBINA U 9 EKTHBHBIN;

» Hlar 5. KoHkpeTn3upoBaTh KaXkJplii MPOEKT O KOMIUIEKCA KOHKPETHBIX Mep, KaKAass M3 KOTOPHIX
BBINOJIHSAETCS. KOHKPETHBIMU HCIIOJTHUTENISIMU 38 KOHKPETHBII CPOK C 3aJaHHBIM PE3yJIbTaTOM.

CdhopMUpoBaHHBIH U KOHKPETU3UPOBAHHBIA ONTHMAIBHBINA MOPTQENs MPOEKTOB, BKIOYAIONINHA B ce0s
OIMCaHNe PHIHKOB COBITA, aHAIN3 3aTPaT, y4eT MPOU3BOJICTBEHHBIX U ()MHAHCOBBIX BO3MOXHOCTEH, SIBIISCT-
Csl ONTUMAJIBHBIM IIJIaHOM pa3BuTusl KoMnanuu.

2. Peanusauus

2. 1. OIJEHKA U PEAJIU3ALIUA PRIHOYHOI' O IIOTEHI[HAJIA

B xone ananmu3a pblHKa MO BCEM OCHOBHBIM TPYIIaM MPOJYKIIMH, TIPOU3BOJAUMON Ha MPEIIPUITHSIX
Kommanuu, ©Obu10 onpeneneHo, 4To 00beM 1eJIEBBIX PHIHKOB C YIETOM MX TEMIIOB POCTa MPEBBIIIAET LiesIe-
BbIe YCTaHOBKH OoJee, ueM B 10 pas.

B xone ompeneneHus ONTHMAaIbHOTO aCCOPTUMEHTHOTO NOPT(hens ObUTH BbIJIEICHBI MPHOPUTETHHIE
MPOAYKTHI 175l Pa3BUTHUS C YUETOM CTEIICHU IPUBJIEKATELHOCTH PHIHKOB M MMEIOIIETOCs IOCTYIA K TaHHBIM
pBIHKaM, cM. puc. 1.
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MpuenekarensHOCTE pbiHKa

Npoaysr 12

JlocTyn K pbiHKY

Puc. 1. Ananusz accopmumenmmnoco nopmaeens

Spepexr

+ MpoexT 4

+ MpoexT 3
+MpoexT 2
Mpoexr 1

3atparbl

Puc.2. @opmuposanue nopmeens npoexmos

C yderoM crnucKa NPUOPUTETHBIX MPOAYKTOB OblI c(HhOPMHUPOBAH MOPTQENs MPUOPUTETHBIX Hampasiie-
HUHM pa3BUTHS, BKIIOYAIOMIMK B ce0si: aKTUBHOE MPOABIKCHHE HA KIIMEHTOB 3a CUET U3MEHEHUs OWM3Hec-
MOJIETIH B CTOPOHY KOMIUJIEKCHBIX PEILIEHUI; yBETUUYEHUE TOJU PBbIHKA C aKLEHTOM Ha Pa3BUTHE BBICOKO-
MapKUHAIBHBIX U MHHOBALMOHHBIX HPOLYKTOB C MaKCHMAaJbHBIM PBHIHOYHBIM ITOTEHIHAJIOM; YBEJINYECHHUE
NEPEenpoiaX COMYTCTBYIOLIEH MPOAYKLHH; YAEPKAHUE JOJIM PbIHKA [0 KJIOYEBBIM, HO HE IPUOPHUTETHHIM
JUIS pa3BUTHUS MPOAYKTaM; BXOJl Ha PBHIHOK TE€HIIOJPs/a U MOCTABOK «IIOJI KIIIOY» 3a CUET peau3aliu He-
OOJIBIIMX MUJIOTHBIX MPOEKTOB.

2. 1. ©OPMHUPOBAHUE ITEPEYHA ITPOEKTOB U3MEHEHHH

C yuetrom mopTdenst IPUOPUTETHBIX HANpaBlIeHUH Pa3BUTHUS ObLIN MPOAHATU3UPOBAHBI TPOEKTHI, 0Oec-
IIeYnBarOue AOCTHKCHUE ITOCTABJICHHBIX uenef/'l, C YUYCTOM INUIaHHUPYEMBIX PE3YJIbTATOB U HCO6XOI[I/IMBIX
WHBECTUIMH. JIJI TaHHBIX MPOEKTOB Obla chopMUpOBaHA CBOHAS (PMHAHCOBAS MOJEIb, BAPHAHTHBIC Pac-
YeThl KOTOPOW MO3BOJIUIIN ONMPEIEIUTh OYEPETHOCTD 3aMlyCKa BRIOPAHHBIX MPOEKTOB, 00ECIeUMBAOIIAs OTl-
TUMaJIbHOE MCII0JIb30BaHUe OI0KETa Pa3BUTHS, CM. PHC. 2.

3aknroyeHue

B pesynbraTte paboThl OBUIH MTOTYYEHBI:

e cOanaHcHpoBaHHAs CHCTEMa IeJIell IO OCHOBHBIM HAIlPAaBIICHUSIM PAa3BHUTHUS: CTPATETHUECKHUM, Pbl-
HOYHBIM, ()MHAHCOBBIM, OPTaHU3aIMOHHBIM;

e cdopMupoBaHHBINA TOPT(ENh TPUOPUTETHBIX MPOESKTOB HA CPETHECPOUHYIO MEPCICKTHRY;

® ONTHMHU3HUPOBAHHBINM aCCOPTUMEHTHBIH NOPTdEns M PeKOMEHJANNH M0 JallbHEUIIeMy yIy4IIeHHIO
MPEIOKEHHOTO BapHaHTa C CyIECTBEHHBIM YBEJTMUEHHEM PUOBLITH;

® [IOIIArOBBI HAOOP OPraHU3aIMOHHBIX MEPOIPUSTHI 10 U3MEHEHHIO CUCTEMBI YIIPaBJICHUSI.

Jlumepamypa
1. HPUKOB B.A., TPEHEB B.H. Pacnpedenenusie cucmemol npuramusi peueHuii: meopusi U npuioice-
nua. M.: HAYKA, 1999. — 288 c.

2. BAJIALIOB B.I'., UIPUKOB B.A. Texuonoeuu nogviuenus ¢unancogozo pesyiomama. Ipaxmuxa u
Mmemoowt. M.: MLIOSP, 2009. — 670 c.

158



COJIEP)KAHUE

COBEPLUEHCTBOBAHUE MEXAHU3MA PACMNPEOENEHUA
M3OEPXEK MO NPOAYKUUN HE®TENEPEPABOTKU

HNBonuna U.J., [lanagmurpuena JI.B., IOcynos b.C.
(Punuan PI'Y nepmu u 2aza um. U.M.I'yoxuna, Tawxenm) lorrein.pd@gmail.com,
yusupov_b51@mail.ru

B cmamve paccmampusaemcs Heo6X00UMOCMb COBEPUIEHCMBOBAHUS MEXAHUIMO8 Yuema U pac-
npeoeieHus: 3ampam Ha npou3e00CmeE0 U KAIbKYIUPOBAHUS ceO0eCmouMocmu npooyKyuu Hegpmene-
pepabomku ¢ yuemom cneyupuku ompaciu, a maxice packpvl8aromcs 603MONCHOCMIU BblAGNEHUS.
OONOTHUMENbHLIX Pe3ePB08 N0 CHUdNCEHUo 3ampam. B uacmumocmu, gopmuposanue uzdepoicex
oCyujecmeansaemcs nymem COCIMagieHus CMemvl 3ampam, 4mo He 6ce20a Ompaxicaem u yyumsoleaem
8ce 3ampambvl, NPSAMO UNU KOCBEHHO CEA3aHHble CO Cneyugukol Heghmenepepabamoviéaroueti on-
pacau. B pabome npednrazaemcs ucnoib308ams H00X00 yuema 3ampam Ha KaicooM dmane yenoy-
KU nepepabomku Hegpmu, OCHOBAHHBIU HA Memooe «OUPEKmM-KOCMUH2AN.

KiroueBrble croBa: JUPEKT-KOCTUHT, MApKUHAJIBHBIA OXOM, CHIDKCHHE M3/EPIKEK, 3aTparhl, Mpo-
aykuust HedrenepepaboTKH.

Jlis ueneHanpaBiIeHHOIO CHIDKEHUS M3JIEP/KEK Ha MPEANpUATUN, HEOOXOAUM UX MPaBUIIbHBIN
yuerT. [lo cux mop Ha MHOTHMX MPEIIpUATHIX OCTAeTCs 3aTpaTHbIM MeToJ OyXrajJTepcKoro ydera,
MpeyCMaTPUBAIOIINN YYE€T W MCUMCICHUE MOTHON (aKTHYECKOHW ce0eCTOMMOCTH €IWHUIIBI MPO-
Aykuuu (padot, yciayr), Ipy 3ToM 0a30Bast IIeHa 3aBUCUT OT MO3UIMOHUPOBAHUS MPOILYKIIMH, OCHO-
BBIBasiCh Ha Touke Oe3yObITouHocT. OMHAKO, TaHHBIE CTOMMOCTHBIE 0a3bl HECOBEPIIECHHBI M HE
IIPUTOJHBI JJIA 1ieJiel leH000pa30BaHus, IOCKOJIbKY YUET 3aTpaT U KaJbKyJIHMpOBaHHUE ceOECTOUMO-
CTH TPOIyKIMH HedTenepepaObOoTKM IO CYIIECTBYIOIIEH CHCTeME HE IO3BOJISIET MPOHM3BECTH
Ha/IIeKaIMNi NOAPOOHBIM aHaIM3 ce0ECTOMMOCTU C LIEeJbI0 CTAaOMIM3alMU 3aTpaT U BBIABICHUS
NPUYMH JOMYIICHHBIX TEePepacxo0B U TOJTYYCHHUS YKOHOMHH, OCTPO HEOOXOAWMOW B YCIOBHUSIX
PBIHOYHBIX OTHOLICHHH.

Kpome Toro, B CymiecTByromiei Ha JaHHBIA MOMEHT METOJMKE 110 KAJIbKYJIMPOBAHUIO 3aTpaT HE
YUUTBIBAIOTCSI KOHKPETHBIE 3aTPATHI 10 KaXKAOH IpyIIe SKOHOMUUECKUX OOBEKTOB; HE OTPAXKAIOTCA
MOTepHU OT Opaka, MOTepU OT MPOCTOEB MO BHYTPUIIPOU3BOJCTBEHHBIM MPUYMHAM U HEJIOCTauu Ma-
TEepUaIbHBIX LIEHHOCTEN B IIPOU3BOACTBE U HA CKJIAaX; OTCYTCTBYET «IIPO3PAYHOCTHY.

B cBsA3u ¢ 3THM, npennaraercs NepenuTH K UCIOIb30BAaHUIO MUPOBOIO OMNBITA B Y4YETE 3aTpar,
KOTOPBIN CBUETENBCTBYET 00 3((EKTUBHOCTH HCIIOJIB30BaHUS MapKUHAJIBHOIO MeToja Oyxraj-
TEPCKOI0 y4eTa — CUCTEMBI y4ETa «TUPEKT-KOCTUHIY.

«/IMpEKT-KOCTUHI» - HTO CUCTEMA YIIPABJICHYECKOI0 y4eTa, OCHOBAHHAs Ha JCIICHUU PACXO0B
B 3aBHCHUMOCTH OT OTHOILIEHHUSI K 00beMy IMPOM3BOJCTBA HAa MOCTOSIHHBIE U NepeMeHHble. [l cu-
CTEMBI «IUPEKT-KOCTUHI» XapaKTEPHbI TaKUE YEPThI, KaK: IOCTOSHHAs HAIIPaBJICHHOCTb ydeTa B
IIEPBYI0 OYEpPE/b Ha ONPEIEICHUE MPOMEXKYTOYHOIO PE3yJbTaTa MAapKUHAJIBHOIO JI0XO0Ja; Y4eT
IPOAYKIIMM TOJBKO B pa3pese MepeMEHHBIX 3aTpaT U ONpejeeHHe ee MPOU3BOACTBEHHOH cebe-
CTOMMOCTH; y4€T IOCTOSHHBIX 3aTPAT B LEJIOM IO IMPEANPUATHIO U UX OTHECEHUE HA YMEHBLICHUE
OTIEPALMOHHON MPHOBLIN /7Sl ONpeJesIeHUus] KOHEYHOro (PMHAHCOBOTO pe3ysbTara; OIpelesieHue
Map>KUHAJIBHOTO J10X0/a Kak 0a3bl IMpolecca ONnepaTUBHOTO YIIpaBJIeHUs [IeHaMH U LIEHOO0pa3oBa-
HUEM; OIpeJIeIEHUEe B3aUMOCBS3H U B3aMMO3aBUCUMOCTH MEX1y 00BEMOM MPOAaXKH, Ce0ECTOMMO-
CTbIO U MPHUOBUIBbIO; YCTAHOBICHHE TOUYKM 0€3yOBITOUYHOCTH, MPH KOTOPOW BEITMYHMHA BBIPYYKU OT
peanu3ay MpoAYKIIUN PaBHIETCS ee MOJTHONW ce0eCTOMMOCTH.

OCHOBHBIE IPEMMYIIECTBA CUCTEMBI Y4€Ta JUPEKT-KOCTUHI MOXHO CBECTH K CIEAYIOIIEMY:
YIIPOUICHWE U TOYHOCTh UCUHUCIICHUSI CEO0ECTOMMOCTH MPOAYKIUH, TaK KaK ce0ECTOMMOCTD IJIaHU-
pYETCsSl M YUUTBHIBAETCS B YAaCTH TOJBKO IPOU3BOACTBEHHBIX 3aTPAT; OTCYTCTBUE MPOLEAYp MO CO-
CTaBJICHUIO CIIOKHBIX PAaCUYETOB JJIs YCIOBHOI'O PACIPENEIICHUs IIOCTOSHHBIX 3aTpaT MEXIy BHa-
MU IpoAyKUHHU. B cocTaB ce0ecTOMMOCTH MPOAYKLUMU 3TH U3JEPKKH HE BKIIOYAIOT U CIUCHIBAIOT
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HEMOCPEJACTBEHHO Ha yMeHbIleHHe (pUHAHCOBOTO pe3ynbrara. Kpome TOro, CymecTByeT BO3MOXK-
HOCTB OTIPENICTICHUS ITOpora PeHTabeIbHOCTH (TOUKH 0€3yOBITOYHOCTH, TIOPOTOBOT0 00BEMa peaTn-
3alMM MPOIYKIIMM), 3ariaca MPOYHOCTH MPEANPUATUS U HUKHEH T'paHUIIbl IEHbl IPOAYKIIMH, IIPO-
BEJICHUSI CPABHUTEIILHOTO aHaIM3a PEHTA0CIbHOCTH PA3JIMYHBIX BHUJOB MPOJYKIIUHU, ONPEISICHUS
ONTUMAJIFHOW MPOTPaMMBbI BBITYCKAa W PEATH3alMU MPOAYKIMH U BBHIOOpa MEXIY COOCTBEHHBIM
MIPOU3BOJICTBOM MIPOAYKIIMH WIIH YCIYT U UX 3aKYIKOW Ha CTOPOHE.

C IOMOIIBIO CUCTEMBI «IUPEKT-KOCTUHTAY MPEAIaraeTcsi pacipeesiaTh IepeMEeHHbIC H3ACPIK-
KH TIPOTIOPIIMOHAIIBHO HOPMaM Pacxojia COOTBETCTBYIOIIUX PECYpCOB HA €IWHUILY ONPEICICHHOTO
BUJa NPOAYKIHUHA U JCIUTh UX HAa KAaTCTOPHUU MMPOU3BOACTBCHHBLIX PACX0OA0B U PACX040B ICPUOJIA.

Takum 0Opa3oM, B paMKax MPOU3BOACTBEHHBIX 3aTpaT OTYETHOTO MEPHOJa OLICHUBACTCS pac-
XOJI CBIPbSl U MaTEpUAJIOB HAa TEXHOJOTHYECKHUX OIEpaIusaxX, U3HOC MPOU3BOJACTBEHHOTO 000pym0-
BaHUS, a TAKXKe 3apa0O0THYIO TUIATY OCHOBHOTO M BCIIOMOTATEIILHOTO MMPOU3BOICTBEHHOTO MIEPCOHA-
Ja. 3aTparbl Ha XpaHEHHWE FOTOBOM MPOAYKIIMU BKIIIOUYAIOTCS B YIIPaBIEHUECKUE 3aTPaThl pacX0/0B
Nepro/ia, a 3aTpaThl Ha pealM3alliIo MPOIYKIIMA — B KOMMEPUYECKHE, TIPU 3TOM JaHHBIC H3/ICPKKH
AOJDKHBI YUUTBIBATHCA B MECTAX BO3SHUKHOBCHUSA 3aTpaT.

Jist pactipeienieHus 3aTpar Mo BUAaM IPOIYKIIMH TPUMEHSIOTCS (GOPMYJIbI:
- JUISL IPOU3BOJICTBEHHBIX H3IEPKEK

(1) Qvar = QmxVm . const — QMsTN_1 tnm
™o Eha@mevmy T T M= (@mxEN_; tnm)’

- Ul pacxoMoB eproja (yIpaBiIeHIECKHUE)

pean pean ; «N+1
var _ m_*wWm . const _ Qm /Zn=1tnm
(2) Om~ = m pearn » Om =M Peal , wN+1 )
Zm=1(Qm *Wm) Zm=1(Qm Zn=1 tn,m)

- Ul pacxoMioB Meproja (KOMMEPUYECKHUE)

pean

pean
(3) a¥er = m_ *Um . const _ __ Qm /tNsim
- easl - eajl
m Y1 (Qpxum) T T 1@ /tneim)

rIe omCONSt/ var — nosist MOCTOSIHHBIX / IEPEMEHHBIX U3ICPIKEK, BKIIFOYAEMbIX B MIPOIYKIUIO M MPH

UX pacIpeesieHIH;

M - BuJ BbITycKaeMoii mpoaykuuu (M=1, M)

N — HOMep omepanuu B TexHojorundeckoM mapmpyte (1, N) u omepanuu XxpaHeHHs TOTOBOH MPO-
aykiun Ha ckmage (N+1).

QM —o06BeM PON3BEACHHON MTPOTYKITHH

Qm pean — 06beM peannu30BaHHON MPOTYKIIUU

th,m —HOpMa BpEeMEHH, 3aTPaulBaeMOro Ha MPOYKIMIO BUAAa M HA Orepanuu N,

Vm — HopMa pacxo/1a IPOU3BOJICTBEHHOTO pecypca Ha MPOAYKIUIO BUaa M;

Wm — Hopma pacxo/ia ynpaBiIeHYeCcKOro pecypca Ha IMpOoIyKIHIO BHa N,

Um-— HopMa pacxojia KOMMEPUYECKOI0 pecypca Ha IMPOTyKIUIO BUia M;

[TpuHUMast Bce BBIICONMHMCAHHOE BO BHUMAHUE, PH HAJTMYUHU YIETHBIX JAaHHBIX 00 OTpaHUYeH-
HOW ce0eCTOMMOCTH M Map>KUHAJIBHOM J0XOJ€ MO BHJAM NMPOAYKIHUU HedTenepepaOboTKH, MOKHO
pemaTh pa3IHyHbIe yIpaBieH4Yeckne 3a1aun. [Ipu 5ToM He0OX0AUMO OTMETHUTH, YTO HanOoJiee BbI-
COKasl CTENeHb MHTErpaly ydera, aHajJu3a W MPHUHATUS YNPaBIEHYECKUX PELICHUH TOCTUTaeTCs
MMEHHO TIPH OPTaHM3allMU y4eTa W paclpeesIeHus 3aTpaT MPpOAyKIUU HedTenepepadoTKu MO CH-
CTeME «IMPEKT-KOCTUHI.

B nmoxmane mpuBOASTCS MOAXOBI K PUMEHEHUIO (pOpMYIT B TIpOIIeIypa MOArOTOBKH JaHHBIX,
HEOO0XOAUMBIX JUTsl YOPMUPOBAHUS COCTABIISIOIINX U3JIEPHKEK.
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METOAONOInA YNPABJIEHUA TEXHUWYECKUM HAYYHO-UCCIIEOQOBATEJIbCKUAM
YHUBEPCUTETOM KAK AKTUBHOWU CUCTEMOW HA BA3E HAYYHbIX LLIKOJ

HNabscos B.I'., Kapam3una A.T'., ®a3zneraunona 1O.P.
(Vpumceruii 2cocyoapemeennolil asuayuonHblil MexHUYeCKUll yHUeepcument)
ilyasov@tc.ugatu.ac.ru, karamzina@tc.ugatu.ac.ru, yulya_fazletdino@mail.ru

Texnuueckuil nayuno-uccreoosamenvckuil ynusepcumem (THHY) — axkmuenas mHozoyeneeas MHO2OMYHK-
YUOHATbHAS CUCTNEMA, YAPABILeHUe HAYYHO-UCCIe008AMENbCKOU 0esimeNbHOCbIO KOMOPOU Npediazaemcs
ocywecmenams uepes cemv YHUKAIbHbIX HAYUHO-UCCIe008ameNbCKUX WKOJL. B npoyecce ynpagnenus cemouio
AKMYATbHBIM A6 UCNONB308AHUE MYTbMUALEHMHO20 N00xX00a. Peanuzayus sgpgpexmusnozo ynpaene-
HUSL U KOOPOUHAYUST POYECCa 83aUMOOeUCMBUs MeNCOY VHACHUKAMU MAKOU aKMUGHOU cucmemvl mpeody-
em co30aHUsL MHO20YPOBHEBOU A8MOMAMUSUPOSAHHOU UHDOPMAYUOHHOU CUCTEMDL.

KiroueBrbie croBa: TEXHUYECKUN HAYyYHO-UCCIIEIOBATEIBCKUM YHUBEPCUTET, aKTHUBHAS CHCTEMa, aBTOMa-
TU3UPOBaHHAS WH(OPMAITMOHHAS CHUCTEMa, METOAOJIOT s, YIIPaBICHUEe, HayYHasl IIKOJa, KOOPAHHAIIMS,
MYJIbTHAT€HTHBIA TIOJTXO.

1. TexHu4yeckuli Hay4YHO-uccniedosamersibCKull
YHueepcumem Kak akmueHasi cucmema

CoBpeMeHHOE COCTOSIHIE HAyKH U TEXHUKU NPEABABISIET LeTbli psia TpeOOBaHMI K BBICLIIEMY TEXHUYE-
CKOMY 00pa30BaHUI0, KOTOPOE JOKHO HE TOJIBKO COOTBETCTBOBATH CYIIECTBYIOIIMM TPeOOBaHUSIM COBpE-
MEHHOM KOHOMMKH, HO TaKXKe 3aJaBaTh KypC Pa3BUTHUS OOLIECTBEHHOTO IPOU3BOCTBA.

Texanyeckuii HaydHO-uccenoBarenbekuit yauBepcurer (THUY), uaTerpupys texamdeckoe oOpaso-
BAHME M HAyKY, IO3BOJIAET CYIIECTBEHHO BIIMATH HA YCIEIIHOE Pa3BUTHE SKOHOMHUKH 3a CUET BBICOKOTO
YPOBHSI Ka4eCTBa MPeJOCTaBIsIEMOT0 00pa30BaHMs U BBICOKOTO YPOBHS BBIITYCKHUKOB.

AxtuBHOCTh THWY Kak cuCTEMBI MPOSABIAETCS BO B3aUMOACHCTBUU €r0 IEMEHTOB PAa3IMYHOIO YPOB-
HSl, B COTPYAHUYECTBE C YHUBEPCUTETAMH CTPaHbl U PETHOHA, a TAKXKE NPH paboTe C MPaBUTENbCTBOM, MPEJ-
CTaBUTEIISIMU PETHOHAIBHOTO YPOBHS yIpaBlieHHst oOpa3zoBanueM u T.4. Manusuayansnocts THUY kak ak-
TUBHOM CHCTEME IPHUIAIOT HE TOJIBKO PYKOBOIAIINE, HAYYHO-TIEAArOrMYECKHe M OOydaromue Kaaphl, HO
TaK)ke HAJIMYME YHUKAIBHBIX HAyYHO-UCCIIE0BATEIBCKUX IKOJI.

[Toaromy npoOsiemMa ynpaBiieHHS TaKOW aKTUBHOW CHUCTEMOM 3aKJIFOYAeTCS B HEOOXOJIMMOCTH KOOPJIH-
HUPOBAHHBIX U COTJIACOBAHHBIX ACWCTBHM, MPaBUIBLHOM paclpeeleHNd He00X0AUMBIX HHPOPMAIIMOHHBIX,
MaTepHaJIbHbBIX, (PMHAHCOBBIX, TEXHUUECKUX, MHTEIUICKTYAJIbHBIX M JAPYTHX PECYPCOB MEXKIY HayYHBIMH
IIKOJIAMHY JIJISL TOCTHKESHHS BRICOKOH 3 dexTrBHOCTH nesitenbHoctn THY.

Cornacho [1] ms adpdexTurroro ynpasinenuss THUY kak akTMBHON MHOI'OLIEICBOW MHOTO()YHKIIHO-
HAJIBHOW cHUCTeMOW TpeOyeTcs pa3padoTKa MEXaHM3MOB, YUMTBHIBAIOLIMX MHTEPECHl KaK LEHTpa, TaK U aK-
THUBHBIX 3JIEMEHTOB.

Hnst peanuzanuu 3((GEKTHBHOTO YIPABICHUS W KOOPJMHAIMHM TPOIECca B3aUMOJACHCTBHS MEXIY
YYaCTHUKaMH aKTUBHOM CHCTEMBI JOJDKHA OBITH CO3[laHa MOILHAsi MHOTOLeJIeBasi MHOTOYPOBHEBAasi aBTOMa-
TU3UPOBaHHAs WHPOPMALMOHHAS CUCTEMA MOANCPKKH MPUHATHS PEIIeHus ¢ 00nbIIol 0a30i JaHHBIX, M03-
BOJISIIONIAS TIOJTY4aTh pa3HOOOPa3HyI0 HHPOPMAITUIO U3 PA3ITUYHBIX HCTOYHHUKOB.

NudopmanmonHasi cuctemMa JOJDKHA 00eCIIeYHBaTh CBOEBPEMEHHOE JOCTHIKEHHE BCEX MOCTABIICHHBIX
LeJIel U Ka4yeCTBEHHOE BBHIITOJTHEHUE BCEX 3aIUIAaHUPOBAHHBIX (PYHKIMHA. DTO MO3BOJIUT O0BEAMHUTD, CTPYK-
TypupoBath 1 obecrieunTh 3 PpekTnBHOE PyHKIIMOHNpPOBaHUE U pazBuTre THUY.

2. Memodosnozaus ynpaesieHusi mexHuU4ecKum
Hay4Ho-uccriedogamesibCKUM YHUBePCUMemom

VYnpasnenue aesrensHocThto THUY B 1menoM MOMKHO OCYIIECTBIATHCSA IO TPEM HAINPABJICHUAM:
ynpagiieHre (yHKIIMOHUPOBAHUEM, PA3BUTUEM W OPTraHU3al[HOHHON CTPYKTYPOii.

VYnpasneHdecKas JesTENbHOCTD SBISIETCSA OJTHUM M3 BUIOB PAKTUYECKON AESITENbHOCTH. MeToaomorus
yIpaBieHHS SBIAETCS yUeHHEM 00 OpraHn3aliy yIPaBIeHYECKON AesTeIbHOCTH [2].

VYpaBieHue HaydyHO-UCCIEA0BATENbCKON AesTenbHocThi0 THIY npennaraercss ocylmecTBIsATh Ha OC-
HOBC CO3JJaHUA CE€THU HAYYHBIX IIKOJ W KOOPAWHUPOBATH UX ACATCIBHOCTDH IIPH IMMOATOTOBKE BBLIITYCKHHUKOB-
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MarucTpoB M Hay4dHBIX KaJIpoB. B coctaB ceTu MOryT BXOAMTh HayuyHbIE IIKOJIBI 110 (PyHIaMEHTaJIbHBIM
(ecTecTBeHHBIM) HayKaM, 10 MH(OPMATHKE U HHPOPMAIMOHHBIM TEXHOJIOTHAM, MO YHPABICHUIO TEXHUYE-
CKHMMH M OpPTraHU3al[MOHHBIMU CHCTEMAaMH, 110 HOBEHIIIUM TEXHOJIOTUSAM H T.II.

Takast ceTb OyeT UMETh CMEIIAHHYIO CTPYKTYpy. EanHbIii IeHTp cetn OyneT OcylecTBISTh KOOPIHU-
HalMIO, IUIAHUPOBAaHHUE, KOHTPOJIb AEATEIbHOCTH HAYUHBIX IIKOJI, PACHPEAETICHUE PecypcoB, HHTEIPHUPOBa-
HHUE HAay4YHBIX IIKOJI B paMKax pealn3aluy O0IUX II00ANbHBIX HAYYHBIX MEKAUCLHUIIMHAPHBIX IPOIPaMM,
pelIeHrne BOMpPOCOB O BO3MOKHOCTH JIOTIOIHUTENBHOM MOATOTOBKU KaJpOB OJHONW HayYHOM ILKOJBI B ApY-
rOH, KOHTPOJIb IIPOLIecca [0JJa4uu M PErUCTPALIUH 3a8BOK Ha Pa3IMYHbIC HAYyYHbIE IPOCKTHI U T.II.

TexHuueckuil Hay4HO-HCCIIEAOBATEIbCKUN YHUBEPCUTET AOJDKEH IIOJIEP)KUBATh DPA3BUTHE HOBBIX
HAy4YHBIX IIKOJ B COOTBETCTBMM C TEHACHLUMAMHU Pa3BUTHS HayKH, TEXHHKH M TEXHOJOTHH, OCYIIECTBIATh
WHHOBAIIMOHHYIO JCATENbHOCTh 33 cUeT (PyHAaMEHTANbHBIX W MPHUKIIAIHBIX UCCIEI0BaHUI MHUPOBOTO YPOB-
HSl, MCIIOJB30BAaTh PE3YJbTaThl MHHOBALIMOHHOW NESTENbHOCTH AJIS PAa3BUTHSI CHCTEMBI MHOI'OYPOBHEBOM
MOATOTOBKY HaY4YHBIX TEXHUYECKUX KapOB.

B mporecc ynpaBiaeHHs CEThbI0 HAYYHBIX IIKOJI 3aJ€HCTBYIOTCS 3JIEMEHTHI OPraHU3al[MOHHONW CTPYKTY-
PBI Pa3HOPOAHBIE 110 CBOEH NMPUPOAE, ONKCHIBAEMbIC PA3IMYHBIMI MaTeMaTUIECKUMHU MOJensIMU. B cBs3u ¢
9TUM aKTyaJbHbIM SIBIISETCSA UCIOIb30BAHHE MYJIbTHAT€HTHOI'O MOJX0/1a, KOTOPBIH O3BOJIUT AOCTUIATh IO-
CTaBJICHHBIX LeJIed KaK KOOPAMHAIMOHHOTO LIEHTpa, TaK M HEMOCPEACTBEHHO HAYYHBIX IIKOJ B paMKax
OCYILECTBJICHHUS YIPABICHYECKOH AEATEIbHOCTH.

Kpome Toro, THIY HeobxoauMo paccMaTpuBaTh KaK TUHAMHYECKYIO aKTHBHYIO CHCTEMY: YHHUBEPCH-
TET B mpoiecce GyHKIIMOHUPOBAHHUS UMEET BBICOKYIO CIIOCOOHOCTh K aanTallid U CIUIAXKUBAHUM BIUSHUMA
CHy‘IaﬁHBIx napaMeTpoB Ha pE3yJIbTAThl €TI0 ACATCIbHOCTU (TCXHOHOFI/II/I, BBIITYCKHUKHW-MAaruCTpbel U Hay4-
HBIC KaJIph).

3aknro4yeHue

HauGonee 3¢ (GekTUBHON CTPYKTYpOi HAyYHO-HUCCIICOBATEIBCKON ACITCIBHOCTH TEXHHYECKOTO Hayd-
HO-HCCJIEI0BATEILCKOTO YHUBEPCUTETa KAaK AKTHBHOW CHUCTEMBI SIBJISETCS CO3JaHHME CETEBOM CTPYKTYpPBI
HAyYHBIX MIKOJ C WCIOJH30BAHWEM YIPABISIEMON aBTOMAaTH3WPOBaHHOW HWH(OpManmoHHO# cucteMsl. Ee
LENbIo siBIIsieTcs: obecrniedeHne d3PPEKTUBHOTO Pa3BUTUS U (DYHKIMOHUPOBAHHS HAyYHBIX IIKOJ, PA3BUTHS
HOBBIX HAYYHBIX HaHpaBHCHHﬁ, COOTBCTCTBYIOIIMX TCHACHIIUAM HAYKU U TCXHUKU.

Jlumepamypa
1. BYPKOB B.H., HOBUKOB JI.A. Teopus axmuenwix cucmem: cocmosnue u nepcnekmuswvi. M.: Cun-

ter, 1999. — 128 c.
2. HOBUKOB A.A. Memooonozcus ynpasnenus. M.: JIubpoxom, 2011. — 128 c.
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ACMNEKTbl PASPABOTKH I/IHdJOPMALI,I/IOHHQVI CUCTEMBDI
anAa eOPMMPOBAHUA YYEBHOIO PEUTUHTA

Kapam3una A.I'., CuiabHoBa C.B.
(Vpumceruii 2ocyoapemeennviii asuayuonmwiil
MEeXHUYeCKUll YHU8epCumen)
karamzina@tc.ugatu.ac.ru, silnova_sv@mail.ru

B pabome npeocmagnen pesynbmam ananuza OCHOBHBIX IKCIIYAMAYUOHHBIX Mpedosanull K papabomre
UHPOPMAYUOHHOU cucmembl 01 POPpMUPOBAHUs YYeOHO20 PelmuHea CmyOeHma npu 0C80EHUU OCHOBHOU
obpaszosamenvroll npocpammsl 8y3a. Chopmyruposanvl GyHKYUOHATbHBIE U NOAL30BAMENbCKUE MPebosa-
Hus. OOocHo8aHA HEOOXOOUMOCHb NPOSPAMMHOU Pearu3ayuu UHGOPMAYUOHHOU cucmembvl 0Jis opmupo-
6anUsl yueOH020 pelimuned.

KitoueBsie cioBa: yueOHbBIH peHTHHT, HHPOPMAIIMOHHAS cUCcTeMa, (PYHKIIMOHATIBHBIE TPSOOBaHUS, TTOTh-
30BaTebCKUE TPEOOBAHMUS.

BeedeHue

3HaYMMOCTh BOIIPOCA, CBA3aHHOIO C (popMUpOBaHKHEM yuyeOHOTo PEHTHHIA KaK pe3yibTaTa peHTHHIO-
BOM CHCTEMBI OLEHKH yCIIEBAEMOCTH CTYIIEHTOB BY30B, Ha CETOIHSIIHUI MOMEHT HE BBI3BIBACT COMHEHHH.
3TO MOATBEPKAAETCS] HATMYMEM COOTBETCTBYIOMIMX PYKOBOMSIIMX JTOKYMEHTOB CO CTOPOHBI (hefepabHbIX
OpTaHOB yIpaBJeHUs B 001aCTH 00pa30BaHus, a TAKKE YTBEPKACHUEM By3aMH, pa3pabOTaHHBIX UMH TOJO-
KEHHUI 0 MOYJIbHO-PEHTHHTOBO#/0a/IbHO-PEUTHHTOBO# cucTeme. B pabote [1, r1. 6] BbIoOJIHEH aHATH3
peﬁTHHFOBBIX CHUCTCM OLCHKHU YCIICBACMOCTHU CTYACHTOB, HMCIIOJIB3YCMbBIX B BCAYUIUX By3aX CTPAaHbI. B pe-
3yJIbTAaTC HC TOJIBKO BBIABJICHBI IPCUMYIICCTBA U ONPCACIICHHBIC TPYAHOCTHU IIPU UCIIOJIB30BaHUU HO):[O6HBIX
cucTeM, HO U 000CHOBaHa HEOOXOIMMOCTh peai3aluy JaHHOM CHCTEMBbl KaK KOMIIOHEHTa eIWHON HH(Op-
MallMOHHOM cpefbl By3a.

1. ®yHKYyUOHanbHble mpeboeaHusi K UHGOPMayuoHHOU cucmeme Ons HopMupoeaHusi
y4eb6HOo20 pelimuHaa

PeliTuHroBas cucremMa OLIEHKH YCIIEBAEMOCTH CTYIEHTOB JIOJDKHA SIBIATHCS MH()OPMALMOHHOW TEXHO-
JIOTHel OCYHIECTBIISIIONICH MOAJEPKKY y4eOHOro mporecca. [Ipu 3ToM OKHO OBITH MPEAyCMOTPEHO HE
TOJILKO XpaHEHHE UTOTOBOTO YUEOHOTO PEUTHHra AUCIMIUTMHE/MOYII0, HO M TUHAMUKA eTo (JOpMHUPOBaHUS
[2]. TIpouecc pa3paboTku MHPOPMALMOHHON CHCTEMBI Uit (HOPMUPOBAHUS YU4eOHOTO pEHTHHra SBISIETCS
CJIO’KHBIM, HEOJJHO3HAYHBIM, UTEPAIIMOHHBIM, KaX/IBIH U3 3TAllOB KOTOPOTO BHOCHUT CYIIECTBEHHBIN BKJIA/l B
pa3paboTkKy. Mojienb XKU3HEHHOTO I1MKIiIa nHpopMalonHoi cuctembl (MC) BKIIOYACT CIICAYIOIIME 3Tallbl
(puc. 1): mocTanoBka 3anaun Ha npoekTupoBanue VC; aHamu3 3KCIUTyaTallMOHHBIX TPEOOBaHUM; JIOTHYECKOE
npoextupoBanue UC; pazpaborka MC; Baeapenne MC B 00pa3oBaTebHbIH MpoLecc.

NudopmanmonHast cucrema Juist GopMupoBaHusi yueOHOTO pEeHTHHTa CTYACHTA JIOJDKHA YIIOBIETBOPSThH
(YHKIMOHAIBHBIM TpeOoBaHMsAM. MHuIMaIM3auusi CHCTEMBbl NIpeArojiaraeT BBOJA IAaHHBIX O CTYAEHTAX,
rpynnax, (akynererax, Kadeapax, HHMKIax, OJoKax IUCLMIUIMH/MOAYJEH, NpernoaaBaTensX, BUAaX KOH-
TPOJIS, BUAAX U KOJIMYECTBE KOHTPOJIBHBIX MEPOTIPUSITHH, X 3HAUMMOCTHU U CTeNeHel BeImonHeHus. BBoa u
KOppEKIHs TeKylleid nHPOPMALlMU 0 HAOPaHHBIX PEUTHHTOBBIX Oaiiax JOJDKHA OCYIICCTBISTHCS IS KaX-
JIOTO CTYZEHTa MO KOHKPETHBIM H3YyYaeMbIM UM AMCLUILIMHaM/MoxymsaM. WHdopmanun o peifTuHre mo
y4eOHBIM TUCUUIUIMHAM/MOYJISIM JIOJDKHA XPaHUTHCS B TEUEHUE BCEro CpoKa 00ydeHHUs CTyAeHTa Uit Gop-
MHPOBaHHUS UTOTOBOT'O PEHTHHTA BHIMYCKHUKA. B cucTeme momKHA OBITH MPeIyCMOTPEHA BOZMOKHOCTH T10-
JY4EeHUS! CBEJICHUH O TEKyLIeM PEUTHHre CTYIEHTA IO OTAEIbHBIM JUCLUIUIMHAM/MOIYJSIM IO COOTBET-
CTByloLIEMy 3ampocy. Kpome Toro HeoOX0OMMO OCYLIECTBISTH PETYJSPHOE apXUBHPOBAaHUE NAHHBIX CO
CPOKOM XpaHEHHS apX¥Ba, MPEeIyCMOTPEHHBIM HOPMATHBHBIMH JOKYMEHTaMH BY3a.
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[Mocranoska sajatm Anamms

Hexoanas
TNOCTAHOBKA
sajaum

Bueapenne
ouepeHoI
BEpCHH
CHCTEMbI

PaspaGorka ITpoekTHpoBanne

Puc. 1. Cnupanvras moodenv HcusHeHHO20 YUKIA

2. lNonb3oeamenibckue mpeboeaHusi K UHhopMayUOHHOU cucmeme Onsi hopMuUpPOBaHUsI
y4yebHo20 pelimuHaa

B xauectBe mosp3oBaTeneil MH()OPMALMOHHON CHCTEMBI BBICTYNAIOT: aAMUHUCTPATOP CHUCTEMBI, CTY-
JeHTBI, IPENOoJaBaTeNd, METOIUCTHI, 3aBeaytoue KadeapamMu, pyKOBOAUTEIIN OCHOBHBIX 00pa30BaTENbHBIX
MpoTrpaMM, COTPYAHUKH JieKaHaTa, IeKaHbl, COTPYIHUKH y4eOHO-METOINYECKOTO YIPABICHUS, IPOPEKTOPA,
pexTop. s Kaxmoi Kareropuu Mojb3oBaTeNieil HeOOXOAMMO OMPEAETHUTh MOJIb30BATEIbCKUN MPOPUIL U
COOTBETCTBYIOIIYIO0 OM3HEC-POITH B MPOIIECCE B3aNMOACUCTBUS ¢ MH(OPMAITMOHHOW CHCTEMOW. DTO TIPEIo-
JaraeT oIpeieIeHHe XapaKTepUCTHK MOJIb30BaTeNbcKuX npoduieid. CHavama He0OXOAUMO ONPENEIUTh THUII
uHTEepdeiica 1 od1Ie TpeOOBaHHS K HEMY, BBISIBUTH CLIEHAPUH HCIIOIH30BaHU HHPOPMAIIMOHHOW CHCTEMBI,
YTO NPEAIOoJIaraeT ONUCAaHWE NEHCTBUM, BBHIIOIHAEMBIX IOJb30BATEISIMU B PAMKaX PELICHUS KOHKPETHOMH
3aJaud Ha MyTH JOCTWOXKEHHS ero neiu. [Ipu 3ToM Heo0X0AUMO yUUTHIBAaTh, YTO KaXKIYIO 3a/1ady H0JIb30Ba-
TENIb MOXKET pellaTh HECKOJIbKUMHU CIOCO0aMM, CIIIOBATEIbHO, JOJKHO OBITh CHOPMHUPOBAHO HECKOIBKO
cueHapueB. Yem Oonbuie ux OyAeT, TeM HHMXKE BEPOSTHOCTH TOTO, YTO HEKOTOPHIE KIIFOUEBBIE OOBEKTHI U
orepauuy OyAyT ymyleHsl. 3aTeM He0OXOANMO OINPEeNUTh MOJIb30BaTENbCKYI0 MOJENs HHTepdeiica, BbI-
4iieHsIsT OTAeNbHbIC (PYHKIIMOHATbHBIE OJIOKM WHQOPMAIIMOHHON CHUCTEMBI M YCTaHABIIMBas HEOOXOIUMBIE
HaBUTAlIMOHHBIE CBSA3M MeXAy HUMH. Ha OCHOBaHMM 3TOro CIpOEKTHPOBATh JUANIOTH U PEeaTu30BaTh UX B
BUJIE MPOLIECCOB BBOJA-BbIBOJA. B 3akimroueHHMH HE0OXOAMMO 3alporpaMMHpPOBaTh M MPOTECTUPOBATh MH-
TepdelicHbIe MPOIIeCCH.

3aknroyeHue

PazpabateiBaemas MC nist hopmupoBaHusi yueOHOTO peTHHra CTYJEHTA Pealu3yeTcsl KaK OTIeNbHBIN
MOJIyJb B €IMHONH MH(OPMALMOHHON cpene By3a. [y 3Toro JOJKHBI OBITH PELIEHbI BOIPOCH! MHTETPALUU
Ha ypOBHE OM3HEC-TIPOIECCOB, MPHUIIOKEHUH, TaHHBIX, TaTGopM U T.1. HeoOdxoauMo Takke MpoBEeCTH KOM-
IUIEKCHOE TECTHPOBaHME pa3paboTaHHOTro nporpaMmHoro obecneuerns MC. OHO TOIDKHO BKIIOYATh CTPYK-
TypHOE TECTUPOBAHHE AITOPUTMOB (PYHKIMOHUPOBAHUS JJIsl IPOBEPKH NPABUIIBHOCTH pealu3alvy 3aJaH-
HOM JIOTHKH B KOZIE MPOTpaMMbl M (DYHKIIMOHATILHOE TECTHPOBaHUs Ha 0a3e pa3IMYHbBIX CIIOCOOO0B JEKOMIIO-
3UILIMM MHOXECTBA JaHHBIX.

Jlumepamypa

1.  Cospemennvie nedazocuueckue u uH@OOPMAYUOHHBIE MEXHOAOUU & CUCHEME 00paA3068aHUs: MOHOTpa-
¢us / U.B. JloxyuaeBa, H.I. 3axaposa, O.A. 3axaposa u np. — HoBocubupck: M3narenscreo 1IPHC,
2013. - 246 c.

2. CHIJIBHOBA C.B., KAPAM3UHA A.I'. Petimuneogulii n00X00 K 0p2anu3ayuu KOHMpoas YCneuHocmu
yesoenust oucyunaunsl // «BectHuk Hmkeropojckoro rocynapctseHHoro yansepcutera uM. H.U. Jlo-
6aueBckoro». 2013. Ne 5(1), C. 24-30.
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AKTYAIbHbIE 3AAAYY TEOPUU AKTUBHbBIX CUCTEM B YINPABJIEHUA
PA3SBUTUEM ®YHOAMEHTAJIbHOU HAYKU

Kiaoukos B.B.,

(Ancmumym npobnem ynpasnenus PAH, Mockea)
vlad_klochkov@mail.ru,
PoxknecrBenckasa C.M.

(Mockoeckuii ¢huzurxo-mexHuveckuil UHCmunmym)

sonyakrupina@gmail.com

B 0oknade npuseden 0630p HekoOmopwvix aKMyanbHbIX 3a0aY 8 PAMKAX MeOpuu aKmueHbIX CUcmem, KOmo-
pble yenecoodpasno pewums O HAYYHO2O OOecneyeHus npeodpazo8anull, NPOBOOUMBIX 6 POCCUNICKOU
@yHoamenmanvHoll HAYKe.

KnroueBsie croBa: pyHIaMeHTanbHas Hayka, peopMsl, 3 GeKTHBHOCTD, PUCK, YIpaBIeHUE, HHCTUTYTEHI,
aKTHBHbIE CUCTEMBI, CTUMYJINPOBaHHE, SKCIIEPTH3a, HEpapXus, MOACIUPOBAHHE.

BeedeHue

B nHacrosmee Bpemsi poccuiickas Hayka (Kak (yHIaMeHTalbHas, Tak ¥ NPUKIaJHas, OTpacieBas) Moa-
BepraeTcs ryOOKHM MpeoOpa3OBaHMSAM, CYIIECTBEHHO MEHSIONIIMM YCIOBUS Pa0OTHI YYEHBIX W HAYYHBIX
KOJUIEKTUBOB. MeHSI0TCS MIPUHOUIIBI q)I/IHaHCI/IpOBaHI/IH I/ICCJ'[GI[OBaHI/II\/'I — YCUJIIMBAIKOTCA KOHKYPCHTHEBIC, KOH-
KypCHBIE Hadana. AKTUBHO BHEAPSIOTCS (OPMaTN30BaHHbIC KPUTEPHH OLCHUBAHUS TPYAa YUCHBIX, PE3yIib-
TaTUBHOCTH HAy4YHBIX OpraHU3alUii M KauyecTBa HAy4YHBIX pe3yibTaToB. M3MeHsercs opraHu3annoHHAs
CTPYKTypa (yHIaMeHTaIbHON Hayku. Takue nmpeoOpa3oBaHMs HANPSIMYIO 3aTParkuBaiOT )KU3HEHHbBIC HHTEpe-
ChI pOCCI/IP’ICKHX YUYCHBIX, IOPOKAAsA OKECTOYCHHBIC NTUCKYCCUN — NPHUYIEM, IIPAKTUYCCKU HE OCHOBAHHBLIC Ha
HAYYHBIX apryMEHTaX, HECMOTpSI Ha BBICOKHI HAY4HBIH YPOBEHb MX YUYACTHHKOB B UX COOCTBEHHBIX 00ia-
cTsx 3HaHMA. Ho pedopmupoBaHne TakuxX CHCTEMOOOPA3yIONIMX HMHCTUTYTOB POCCHHCKOTO TOCyIapcTBa H
oOmiecTBa, kak Poccuiickas akanemMus HayK, HEU30€KHO OTpa3UTCS HE TOJIBKO Ha YYEHBIX U MEPCHEKTHBAX
Pa3BUTHSI HayKH KaK TAaKOBOH, HO M B IEJIOM Ha IMEPCIEKTHBAX PAa3BHTHUS HAIlEH CTpaHbl, €€ SKOHOMHUKE,
HaI[MOHAIBHON 0€30IaCHOCTH U JIp.

Anannz 3()(heKTHBHOCTH M PUCKOB peOpMHUPOBAHUS CUCTEMBI YIIPABICHHUS HAYKOH MOXET OBITH KOp-
PEKTHBIM JIMIIb MTPU YUYETC aKTUBHOI'O, HEJICYCTPEMIICHHOT'O IMOBEACHHNA YUCHBIX KaK O6’beKTOB YIIpaBJICHUA.
[Tpu 5TOM, B CBOIO OYepellb, CIIEyeT BOCIPUHUMATh CaMy HAayKy Kak ITOJICHCTEMY B CHCTEME yIPaBJICHHS
Pa3BHTHEM CTpPaHbI, BHIOJIHSIOIIYIO HECKOJIBKO (DYHKIIMH, B T.4. SKCIIEPTHYIO, a Takke (YHKIUIO IPOCBE-
IICHHS HaceneHus U (hOpMUPOBaHUs 00IIECTBEHHOr0 MHeHUs. Hanboliee eCTeCTBEHHBIH METO10JIOTHYCCKHIA
MOJIXO/1 K YIPABJICHUIO COMALHO-3KOHOMUYECKUMH CHCTEMaMH C y4ETOM HHTEPECOB «OOBEKTOB yIpaBiie-
HUSD» TIpeJIaraeT TeOpys aKTUBHBIX CUCTEM. B TaHHOM J10KIIa/ie OnrcaHbl HEKOTOPhIE aKTyallbHbIE, IO MHE-
HUIO aBTOPOB, 33/Ia4H aHaJIi3a MPoOJIeM yrpaBlieHHs pa3BUTHEM (QYHIaMEHTAIbHON HAYKH.

1. Hekomopsbie akmyanbHbie 3a0a4u TAC e ynpaesieHuu
paseumuem ¢pyHOameHmMasnbHoOU HayKu

1.1. IIPOT'HO3UPOBAHUE DPPEKTHUBHOCTHU U PUCKOB YCHIIEHUA KOHKYPEHTHbIX [IPHH-
LUIIOB B DUHAHCHUPOBAHNUU HAYKU U IIPUMEHEHNA BUBJIIHOMETPHYECKHX KPUTEPUEB
B kauecTBe OCHOBHOIO Me€XaHH3Ma CTUMYJIHPOBaHMS HayYHOH aKTHMBHOCTH PACCMAaTPHUBAETCS KOHKY-
PEHLIUST MEXy YUCHBIMH, UX pa3felieHHe Ha «IUAEPOB» M «OamnacT», ¢ mocienyomei peskoilt auddepen-
nuamnuei GpuHaHcupoBaHus. B cBOrO odepenp, OCHOBHBIMU KPUTEPHUSAMH IIPH 3TOM CTAaHOBATCS OMOIHOMET-
pHuuecKue HHAEKChl. HecMoTps Ha JieKiIapupyeMyro «0ObEeKTHBHOCTEY, IO CBOCH CYTH OHU TaK)Ke MPeJICTaB-
JISIIOT cOOOH SKCIEpPTHBIE OLEHKH, KOTOPBIE JENAl0TCA Ha pa3HBIX dTanax peleH3eHTaMH, PEIKOJUIETUAMHU U
YUTATENSIMU HAYYHBIX KYPHAJIOB, IPECICAYIOIIMMH PAa3IMUHbIE UHTEPECHl. METOINYECKUM acleKTaM 3KC-
MepTHU3bl B HayKe, OIIEHKH KadecTBa HAYYHBIX paOOT M COCTOSATENHOCTH YYEHBIX IOCBSIICHBI OOMIMPHBIE
LUKIIBL paboT, cM. [4] u ap. [ToMUMO MIMPOKO W3BECTHBIX METOIUYECKHUX MPOOIEM MOTYYSHHUS U TPAKTOBKH
OMOIMOMETPUYECKUX TOKa3aTesel, BOZHUKAIOT U MPOOJIEMBl YIPaBIEHUYECKOTO XapaKTepa, KOTOphIe BBI3Ba-
Hbl ITHOPUPOBAHUEM aKTUBHOTO XapakTepa «00BEKTOB YIPABICHU», T.€. UMEHHO T€X aCHeKTOB, KOTOphIE U
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HaXOZATCS B IIGHTPE BHUMAHHS TEOPHH aKTHBHBIX CHCTEeM. BecbMa akTyaseH T.H. «3akon Iyoxapmay: Kak
TOJIBKO OJIATOCOCTOSIHNE YHPABIISEMBIX JIUI] CTABUTCS B 3aBUCUMOCTB OT KaKOTO-TH00 (hOPMaNbHOTO KpUTe-
pHsl, OH TEpPsIET CBOIO HH(POPMATHBHOCTh, B CHITY UCKa)KEHHI, BBI3BAHHBIX KOPBHICTHBIMU HHTEPECaMH «H3Me-
psieMbIX» 00BeKTOB. B paboTax aBTopoB [2, 3] mpoBeneH MoaenbHbIN aHaau3 3)(HEKTUBHOCTH MPUMEHEHHS
(OpMaNBHBIX KPUTEPHEB PAH)KHPOBAHMS YUYEHBIX, C YUETOM X HECOBEPIICHCTBA, a Takke aHamu3 3¢ ¢pex-
THUBHOCTH CTHMYJIMPOBAHUS POCTA NMPOIYKTUBHOCTH JIHIEPOB)» IMyTEM II€pepaclpeesieHus] PeCypcoB B HX
MOJIB3Y.

1.2. [IPOCHO3UPOBAHHUE ITOCJ/IE[JCTBUH « KOMMEPLIHAJIM3ALIUHy HAVKH

Hayka (B ponu aKkcrepTa, HEMOCPEACTBEHHO BIUSIONIETO HA IPUHATHE PEIICHUH ITyTeM MX MOITOTOBKH,
a TaKKe OMOCPENIOBAaHHO (OPMHUPYIOIIEro OOIIECTBEHHOE MHEHHME IO KaHajlaM o0pa3oBaHUs, HAy4YHO-
MOMYJISIPHOW WH(OPMAIMK U T.II.) SIBJISETCS KJIFOYEBHIM 3BCHOM B CHUCTEME YIIPABJICHUS TOCYIapCTBOM,
HallMOHAIbHOW SKOHOMMKOM, KyJIbTypoil U Ip. Bu3Hec miM rpynnupoBKU B FOCYAApPCTBEHHOM BIACTH HHO-
rla MOTYT MPUHATH PEIICHUE BKIAABIBATH CPEJCTBA HE B UCCICAOBAHMS C IIEJIbI0 PEATbHON ONTUMU3AIUU
MPOU3BOICTBA MJIU TOCYIApCTBEHHOTO YIPABJICHUS, CO3/IaHUs 00Jee KOHKYPEHTOCTIOCOOHOW MPOIYKIIMUA U
T.Il., @ HHBECTUPOBATh B MH(OPMAIIMOHHOE YIPABICHUE TOBEJCHHEM HACENCHHs, BBIIIECTOSIINX OPTaHOB
BIIACTH | JIp. DTO MPUBOIUT HE TOIHKO K HCKOKEHUSIM MPUHUMAEMBIX PEIICHUN, K YXYAIIEHUIO MTOJIOKEHUS
HAI[MOHAIBHON 3KOHOMHMKH, 0€30IMacHOCTH, OOIIECTBEHHOIO 3I0pOBhs u Jp. [loka3aHo, 4TO Takas MOJUTH-
3anus HAYKW BPEIUT U COOCTBEHHO MPOIlECcCy TMO3HAHUS, OJOKHPYeT HAYUHBIN MOWCK B «HEKEITATEITHHBIX)»
JUISL 3aMHTEPECOBAHHBIX TPYII HAMpaBIeHHsX, cM. [1]. MUHUMH3AIHS pHCKa TAKUX SBJICHUI TpeOyeT ormpe-
JeTICHHOTO WHCTHTYLHUOHAIBLHOTO Jn3aifHa, KOTOPBI MOXET ObITh 000CHOBAaH B paMKaxX TEOPUH aKTHBHBIX
CHUCTEM.

1.3. AHAJIU3 DDPEKTUBHOCTH OPTAHU3ALIMOHHOM CTPYKTYPhl ®YHIAMEHTAJILHOU
HAVKU

Baxxnoe HaIlpaBJICHUEC B TCOPHUU aKTUBHBIX CUCTEM - UCCIICAOBAHNUEC UCPAPXUYCCKUX CUCTEM, B3AUMOOT-
HOIIEHMH BBILIE- M HIKECTOSALINX YPOBHEH yrnpaBieHus. B 3Toi cBsA31 MOKeT OBbITh IIOOTBOPHBIM aHAJIM3
C TIO3WIWH JaHHOW TEOpWH OPTaHU3AIMOHHBIX MpPeoOpa3OoBaHUU, MPOUCXOIANINX B POCCHHACKON HayKe.
MHoroypoBHeBasi cucTeMa «J1abopaTopusi — HHCTUTYT — OTAeTIeHNE -AKaJeMusl HAyK» YCTYIaeT MECTO CH-
CTeMe «HHCTHUTYT (M OTAEJIbHBIE labopaTopun) - DenepaibHOEe areHTCTBOY, YTO, C OJHONH CTOPOHBI, COKpa-
LIaeT YUCIIO YPOBHEH Hepapxuu, HO C APYrod — MOPOXKIAeT MpoOiIeMbl BOCIIPUATHS WHGOPMALUHU U BBIpa-
0O0TKM HAy4YHO OOOCHOBAHHBIX PEIICHUI Ha BEPXHEM YPOBHE YITPABICHUS.

Jlumepamypa
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280 c.

2. KJIOYKOB B.B., KPYIIMHA C.M. Oxonomuueckuii anaius 3Qp@hexmusHoOCmu pauicupo8aHusi Hay4-
HbIX PAOOMHUKOS NO HAYKOMempuyeckum kpumepusm | IKOHOMHYIECKHI aHAIU3: TEOPHUs M HPAKTHKA.
2013. Ne 44 (347). C. 14-29.

2. KJIOYKOB B.B., POXJECTBEHCKAA C.M. Arawusz euusHus @QUHAHCUPOBAHUSL HAYHHO-
ucciedo8amenbekux pabom Ha ux s¢pgekmueHocmn: epemennvle acnekmol | IKOHOMUYECKUI aHAIN3:
teopus U npaktuka. 2014. Ne 30 (381). C. 37-50

4. VYmnpasnenue Oonpmumu cuctemamu / COopHUK TpynoB. CrienuanbHbeli BeITyck 44 «Haykomerpusi u
JKCIIepTH3a B yrpaBieHuu Haykoi». M.: UITY PAH, 2013 — 568 c.
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COBEPLUEHCTBOBAHMUE YIMNPABJIEHUAB OBJIACTU OBECMNEYEHUA
BE3OMNACHOCTU AOPOXHOIO ABUXXEHUA

Kounaparses B./I.
(MBJ Poccuu, Mockea)

3a0aua KoMAUAEKCHO20 OUECHUBAHUA CHONCHBIX COYUATILHO-IKOHOMUYECKUX 00BeKkmos, paspabomanndas 8
npoyecce pazeumusi Meopuu AKMUSHbIX CUCIeM, DbLIA PACCMOMPEHA HA npumMepe peulenus npooiem 8 0o-
aacmu obecneyeHusi 0e30NACHOCIU OOPOINCHO20 OBUNCEHUSL.

KnroueBsle cioBa: odecreyeHne 0€30IaCHOCTH AOPOXKHOI'0 ABMXKCHUA; KOMIIJICKCHOC OLICHUBAHHUE,; TCO-
puA aKTUBHBIX CUCTCM.

CoeepweHcmeogaHue HOPMamueHo-
npaeoeozo obecrneyeHusi

Ananus IIOKa3bIBaA€T, YTO OOJIBIIIOE YHUCIIO MMPUHATBIX 3aKOHOAATCIIbHBIX U MHBIX HOPMATUBHBIX IIPaBO-
BBIX aKTOB B 00JIacTH 0€30MMaCHOCTH JOPOXKHOTO JBMKCHHS HE pemraeT mpodiemMbl co3nanus 3(pQexTHBHO
JEHCTBYIONICH IPaBOBOM cUcTeMbl. C JIPYroil CTOPOHBI, 3HAUUTEIILHOES YHCIIO TIPOOEIOB U MPOTUBOPEUHIA B
ypEryIHpOBaHUU OOIICCTBEHHBIX OTHOIICHHH B 3TOW 00J1aCTH, CO BCEH aKTyaJIbHOCTHIO BBIJBUTACT 3a/1auy
pa3paboTKH MEXaHW3Ma, MO3BOJIIOLIETO YIOPANOYUTH MPOLECC MOATOTOBKM M IMPUHATHA HOPMATHUBHO-
MIPAaBOBBIX AKTOB B 00JIACTH OE30MIaCHOCTH AOPOKHOTO ABIKCHMA. B Hay4dHOU IUTEpaType TakKe OTMeYaeT-
Ci, YTO COBpECMCHHAA KOHLCIIUA PA3SBUTUA Poccwuiickoro 3aKOHOJAATEIbCTBA JOJUKHA NPCABUACTE JUHAMUKY
€ro pa3BUTHS, JOJDKHA ONPEACIISITh IPUOPUTETHBIE 3aKOHBI Ha OMIDKAMIIyI0 IEepPCIeKTUBY, a TaK )K€ Iocie-
JOBaTENIbHOCTD MPHUHATHS MHBIX 3aKOHOB, HCXOAS U3 MHTEPECOB I'PaKJaH U rOCYAapcTBa, HOTpeOHOCTEH CO-
IUATBFHON W MoNUTHYecKuX cdep. YkazaHHas npodieMa XapakTepHa He TOJBKO Uit 00JacTu 6e30MacHOCTH
AOPOXKHOI'0 ABHUIKCHUS.

[locraBnena u paccmoTrpeHa 3amava GopmupoBanus "mopTdens mpeIoKeHniH" Mo TpoeKTaM 3aKOHO-
AaTCJIbHBIX YU WHBIX HOPMATUBHO-IIPABOBBLIX AKTOB B obnactu obecrieueHusT OE€30aCHOCTH JOPOXHOI'0O IBU-
KCHUS1, TIPOPAHKUPOBAHHBIX IO ONPEACICHHBIM KPUTEPUSAM U TaKUM 00pa3oM ¢ popManbHONM TOYKH 3peHUs
ONITUMH3UPOBAHHBIX 10 HEPAPXUHU HX PACCMOTPEHUSL.

OtMeTuM, YTO IMPU OLIEHKE NPOEKTOB JOKYMEHTOB B 0oOmacTu olecrieueHusi O€30MacHOCTH JOPOKHOTO
ABWKCHHUA TIOCTPOCHHUC JIOTMYCCKUX MATpUll CBEPTKU [OCJIIA€T BO3MOXHBIM OTPa3sUTb TIOCyJapCTBCHHO-
BJIACTHYIO CTPATETHIO, BOJIIO YIIOJHOMOUYEHHOTO JIMIA, IPUHUMAIOIIETO PElIeHHE, TaK KaK C MOMOIIBIO TaKHX
MAaTpHII JIETKO PeaiN30BaTh CTPATErHIO NPEIOUTEHHUS B IPOLIECCE OLIEHOK pacCMaTpUBAEMBbIX POEKTOB.

OueHka pe3ynbmamoe desimesibHOCMU annapamoe
u nodpasdeneHuii FlocaemouHcnekyuu

KomruiekcHas omeHka AesTeIhbHOCTH yrhpaBieHwid (oTaenoB) ['ocaBTomHCHeku cyOnekToB Poccwmii-
ckoit denepanuu orpenensieTcs MyTeM arperupoBaHHs OIEHOK M0 (YYHKIIMOHAIBHBEIM HAlpaBICHUSAM Ha
OCHOBE MATPUYIHBIX CBEPTIIK.

KomrmuiekcHas oneHka nesiTensHOCTH CyObeKkToB Poccuiickoit Depepalyivi pacCUMTHIBASTCS B TPH dTarla.

Ha mepBoM 3Tame pacCUMTHIBAIOTCS YMCIOBBIE MMOKA3aTeNn (PYHKIIMOHATBHBIX HAMPABICHUN JIESTElb-
HOCTH, HAa BTOPOM — ITPOBOJIUTCS IIPe0Opa30BaHKE YUCIIOBBIX MOKa3aTelel B OaJibl M HA TPEThEM — ONpe/Iie-
JISIeTCS KOMILIEKCHAS OIEHKA JeSTEIbHOCTH yrpaBiieHus (0Taena) ['ocaBTOMHCIIEKIINY.

BaxHbIM TTpH TTOCTPOEHUM OIICHKH JIEATEIILHOCTH SBJISIETCS y4eT Habopa mapaMmeTpoB, XapaKTepu3yro-
IUX HAJTMIHE PECYPCOB U YCIOBHH, B KOTOPHIX KOHKPETHBIE YIIPABICHYECKHE CTPYKTYPHI (DYHKIIHOHUPYIOT.

[IpeobpazoBaHne YUCIOBBIX MOKa3aTele HaNpaBIICHUN JEATEIHPHOCTH B 0ayuIhl OCHOBAaHO Ha CpaBHE-
HUU YHUCIIOBBIX IIOKa3aTeliell NesTeNlbHOCTH |ocaBTOMHCHEKIMU cyObekta Poccuiickoit denepanuu 1mo
(hyHKITMOHAIBHBIM HAITPABIEHUS CO CPEAHEPOCCUHCKUMU TIOKA3aTEIISIMHU.

B kagectBe crioco0a arpernpoBaHus BEIOpaH MMOIX0A, OCHOBAaHHBIX HA IPUMEHEHUHN OMHAPHBIX 1€PEBHEB.
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Jlumepamypa.

BYPKOB B.H., UIPUKOB B.A. «Modeau u memoovt ynpasienus Opeanu3sayUoOHHbIMU CUCTIEMAMU,
M., Hayxka, 1994 1.

KOHJAPATBEB B.A., IIEIIKNHA A.B. «Komnaexcrhoe oyenusanue 6 obracmu Oe3onacHocmu 00-
pooicrhozco osudicenus», UITY PAH, M., 2002 T.
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PACLIMPEHHAA MOAEIb NPOEKTUPOBAHUA
NMPO®ECCUOHAIIBHOU LIEJIEBOU KOMAHOHOM NOAIrOTOBKU

Kynaea.S1.A.
(Poccutickuii noswitl ynusepcumem, Mockea)
kuday777@yandex.ru

Onucvisaemcst MoOeib YeloCMHO20 NPoyecca NPoPecCUOHANbHOU KOMAHOHOU NO02OMOBKU KAOPO8 OJis
UHHOBAYUOHHBIX OUZHECO8, OPUCHMUPOBAHHASL HA KOHEYHble Pe3YIbMambl OPeAHU3AYUU-NOMPeOUmers.

KaroueBrle ciioBa: Kaapsbl, OCJICIIOIaranuc, MHHOBAllUH.

BeedeHue

B pab6orax [1,2,3] chopmynupoBaHbl 3ana4n 1enieBoii komanaHod moaroroBku (LIKIT) mHHOBaIMOH-
HBIX KaJpoB Ha 0a3e Monudukanuy u3BectHol «cucteMbl Ousrexan (MOTN).

B nannoit paboTe NpUMEHHUTENBFHO K 3a/laue KOMIUIEKCHOTO KaJpOBOro 00ECIeYeHus peann3aluy mpo-
€KTOB CO3/1aHUsl YCIELIHbIX HHHOBAIIMOHHBIX OM3HECOB TMHAMUYHO Pa3BUBAIOIINXCS POCCUHCKUX MpeaIpu-
ATUI ONMHUCHIBAaETCS KOHIENTYyalbHas MOJIEIbh MEKBY30BCKOro oOpa3oBarenbHoro mnporecca (OIT), opueHTH-
pOBaHHas Ha KOHEUHBIA pe3ylbTaT 3aKa3uMKa M OXBaTBIBAIOLIAS MPEANpPUATHE-3aKa3YMKa, OpraHU3aluio-
uHTerpartopa, BY3, komnemk, TpeOOBaHMS K IITKOIE.

B pa6ote [4] omucaHo copepkaHUe CICAYIONMX OCHOBHBIX YKPYIMHEHHBIX 3TAaroB pa3pab0OTKU U opra-
am3anun OIT LKTI.

1. ®opmupoBanue TpeOOBaHWN OpPraHM3ANMEH-3aKa3UYUKOM IO COCTaBY, KA4€CTBY M KOJHMYECTBY KO-
MaH/Ibl KBATH(QUIIUPOBAHHBIX CIICIIUAINCTOB

2. Yrounenwue neneit (pesynpratoB) OIl BY3oM-ucnonaureneM, pa3paboTka v MPUHATHE KOHIEIIHH
OIl BY3a.

3. 3aximoueHne U BHITIOIHEHUE T0TOBOpa Ha mpoektupoBanue Ol BY3a (wa monrona).

4. DKcriepuMeHTanbHas arpoOarusi oCHOBHBIX diieMeHTOB OIl n opraHu3anMOHHBIX MEXaHU3MOB TEp-
BOU ouepeay, BKIOYAs MEPENOArOTOBKY MpenoiaBaTesiceii.

5. 3axmouenue qonrocpovHoro (Ha 8-10 meT) moroopa Ha obecreuenue [IKII.

6. I[lonroroska (uepe3 3-4 roja) METOIMIECKUX M OPTaHU3AIMOHHBIX MaTePHAJIOB IJIS1 TPOSKTHPOBAHUS
00pa3oBaTeIbHON yCIYTH.

7. LleneBast KOMaHIHAsl HOATOTOBKA U MEPENIOArOTOBKA KBAIM(UIIMPOBAHHBIX KaJPOB «IIOJ] 3aKa3».

OcHOBHOE BHUMaHHE HU)KE YJENAeTCsl KOHKPETH3aI[MH YacTH MEePBOTo 3Tara, CBA3aHHOM C OMHCaHHEM
KOMILIEKCHON Mojienu (nanee «Mojienn») IpoeKTHPOBaHMUs 1IETIOCTHOTO Tpoliecca NpodhecCHoHaIbHOM 1ie-
JIEBOM KOMaH/IHOM MOATOTOBKU U MEPENOATOTOBKH.

1. Cmpykmypa u ocobeHHocmu Modenu.

OCHOBHBIMH OTJIMYMSIMHU TIPE/JIaraeMoi MOJIENIN IIeTOCTHOTO 00pa30BaTeILHOTO MIpOIecca ABISIOTCS He
TOJIBKO PAacCKphITHE BHYTpeHHeH cTpykTypbl 31emeHTa 3AKA3YUK, HO M mosBIEHHE HOBOIO 3JIEMEHTA,
HazBaHHoro ycinoBHo MHTEI'PATOP. Heo6xoaumocTs ero BbIZeNIeHHs BO3HUKIIA IPU PELICHUH MPaKTHIe-
CKOM 3a7]au¥l MPOEKTUPOBaHUsI yueOHOTOo mpoliecca BY3a nox 3aka3 koHkpeTHoro npeanpusatus. Okazanoch,
YTO M OPTaHU3aIMs —3aKa3dMK HE B COCTOSHUM KOHKPETHO U TOHATHO Juisi BY3a moctaButh 3anaun, u BY3
B emé OoJblIel Mepe HE B COCTOSHUHM OLUEHUTH ( M Jaxke cOpMyIMpOBaTh) OKHUAAEMbBIC 3aKa3YMKOM pe-
3yNIbTaThl MpU pazauyHbIX BapuaHTax opranmzanuu Oll. Tem Gonee, 4TO B MpOEKTHBIE KOMaHIBl HEOOXO-
MO OBLTO BKJIFOYATh BBIITYCKHUKOB paznudHbIX BY30B.

B nmannoMm cinydae pons UHTET'PATOPA wurpana rpynmna KOOpAWHALIMHM, BO3IJIaBIIsi€Masl BHEIIHUMH
KOHCYJIFTAaHTaMH, pa0OTaBIIMMU M C 3aKa3YMKOM, M C WCIIOJIHUTEIEM M BKJIOYAIOIIas IpeicTaBHTENICH
noJipasieneHui-mmoTpeduTeneit u BY3a, 3atemM ObUIM TPEIIIOKEHBI IPYTHE OPraHU3alMOHHBIC PEIICHUS.

Crpykrypa Moaenu

3AKA3UYHK

1. lenenomaraane 1

1.1. Koneunble 1enu opraHu3aiuy — 3aKa3yuka
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A. Brinenue (00pa3 xenaeMoro OyayIiero).

b. Obmas dhopmynupoBKa.

B. IleneBbic ycTaHOBKH B IMHAMUKE.

1.2. IlpuopureTHple HampaBieHUs (IPOrpaMMBI U TIPOEKTHI), JAIOIIME OCHOBHOHM BKIIAJ B JOCTHIKECHHUE
nene.

2. ®opmupoBaHue TpeOOBaHUN K KaJPOBOMY OOECTICUCHHUIO PAa3BUTHSI.

2.1. Ananu3 BIHMAHUS pecypcoB (PUHAHCOBBIX, YEIOBEUECKUX, YyBCTBUTEILHOCTH) HA 3HAYCHHST KPUTE-
pHUEB TOCTIDKEHUS TIEITH.

2.2. TpeboBaHUs K KOMaHAaM KBaTU(PHUITHPOBAHHBIX CICIHAIUCTOB IS IIPUOPUTETHBIX MTPOCKTOB HMH-
HOBALMOHHBIX OM3HECOB MPEAIPHUITHS

2.3.BxioyeHre B KaIpoOBYIO MOJUTUKY MPEANPHUATHS LT U NpOrpaMMbl KapAHHAIBHOTO PELICHUS
po0GieMsl euIuTa KBATN(OUITNPOBAHHBIX KAIPOB, CO3JaHNE MTPHUBIICKATEIBHBIX YCIIOBHA HA PHIHKE TPYAa,
OBICTPOH ajanTaly KOMaH/A U YCIOBHHI 7Sl TPO(ECCHOHANBHOTO POCTA.

2.4. lloaroroBka nokymenta «3aka3z Ha LIKII» u ero mepenada oTBETCTBEHHOMY HMCIOJIHUTEINIO (MHTE-
rparopy).

HUHTEI'PATOP

3. lenenonaranue 2

3.1. ®opmynupoBKa 1eneil 00ydeHns W BOCIIUTaHUS (KOHEYHBIX M IMPOMEKYTOUHBIX PE3YIBTATOB) 00-
pazoBatensHOTO Tportecca (OIT).

3.2. Crpykrypuzanus OIl (ykpynuénHas Mozeib) u (GOpMyJIUPOBKa 3a]1a4 10 €r0 KOMIIOHEHTaM.

3.3. ®opmupoBanue koomnepanuu yuactHukoB OIl — ucnonnureneit 3amad (BY3b1, KOJICIKH, IKOJIbI,
LEHTPHI JOMOIHUTENFHOTO 00pa30BaHUs W TOBHINICHUS! KBANH(DHUKAINNA, PEKPYTHHTOBBIE (QUPMBI U Jp.) U
noAnucanue 10roBopos mo yactaeiM OIT TIKII.

3.4. MOHUTOPHHT ¥ KOOpAUHAIIMS BRIMOTHEHHUS YacTHRIX OIl, nHTerpanus ux moj 3akas.

BY3

4. lenenronmaranue3 OI1 LIKIT 8 BY3e (OIIB):

4.1. ComnocTapiieHue TpeOOBaHMI 3aKa3a ¢ TEM, «4TO eCcTh B BY3e».

4.2 Pa3paboTka ruraHa U3MEHEHUH.

4.3. ®opMupoBaHUE MHOTOYPOBHEBOU CTPYKTYPBI «IIEJIH — CPEACTBAa» U IEPEBA KPUTEPUEB OLICHKH pe-
3ynbTatuBHOCTH U 3¢ dextuBHOCTH OIIB.

5. [IpoextupoBanue OIIB LIKII

5.1. CtpykTypu3anus TpEXypOBHEBOH MOJEIH Mpoiecca O0YISHHS U BOCIIUTAHMSL.

5.2. KoHKpeTu3aiusi OCHOBHBIX CUCTEMOOOPA3YIOIINX MPOIIECCOB (IIEJIETONaraHys  OLEHKN pe3yJbTa-
TOB, TIEpexoja OT Y4EOHBIX MPOEKTOB K y4eOHO-PAKTHUYECKUM U MPAKTUYECKUM, OOeCIeueHHs MpeeM-
CTBEHHOCTH M CHHXPOHHU3AIIMU BO BPEMEHH U JIp.).

5.3. 3MeHeHue y4eOHBIX MPOrpaMM H pa3paboTKa IDIAHOB M TEXHOJOTHYECKHUX KapT MOIyJiel (Tem) u
3aHATUMN.

5.4. Pa3paboTka KOMIUIEKCa IMeAarorndeckoil MOJIepKKH NperoaaBarelieil U CTYJCHTOB, X B3aHMMO-
JIEUCTBUSL.

5.5. Pa3paboTka MexaHn3Ma MOHUTOPHUHTA U OIleHKH pe3ynbTaToB OIl, ero KoppekTHpOBKH.

5.6. YTouHeHHe TpeOOBaHMU K MpEnojaBaTesiM W aIMUHUCTPATHBHOMY IIEPCOHANY, pealu3yIONUM
OII LKII 1 ux nepenoaroToBka.

6.Peanm3anys MoTHOTO MUKJIIA ETIEBOW KOMAaH/IHOM ITOATOTOBKH H IEPETIOATOTOBKHU «ITOJT 3aKa3y.

6.1. DKcniepuMeEHTaJIbHAS alTpodaliysi U yTOUHEHUE MapaMeTPOB OCHOBHBIX 3JIEMEHTOB ILLIL 5.1.-5.6.

6.2.YTouHeHne TpeOOBaHUH K aOUTypHEHTaM, pa3pad0TKa MOATOTOBUTENBHBIX MTPOTPaMM TSI IIKOJ H
KOJUJIEIKEN.

[Ipunstre Mojaenu nosiekio cyiiecTBeHHble n3Menenus B Ol BY3a.

Jlumepamypa

1. KVYJAEBA S.A. Pazsumue npoekmnozo Memooa u cucmemvl gusmexa 015 aKMuHoll yenesoli noo2o-
MOBKU  YYACMHUKO8 UHHOBAYUOHHO20 npoyeccd. Tpyovl MedtcOyHapOOHOU HAYYHO-NPAKMUYECKOU KOH-
¢epenyuu (14-16 noadps 2011 2., Mocksa, Poccus) — M.: UITY PAH, 2011,43-44c.

2. 3EPHOB B.A.., WUPUKOB B.A., KYJJAEBA f.A., JJOBAHOBA E.B., OTAPAILIBUJIN 3.A.
Pazsumue «cucmemvl puzmexa» 0ns peuteHus Kadposol npodieMbl NOBLIUEHUS PE3YIbMAMUEHOCTU
UHHOBAYUOHHO20 npoyecca. «L[usunuzayus 3nanuil: npobremvl U NePCneKmuesbl COYUANbHbIX KOMMYHU-
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xayuil: 6 2 u. : mpyowr XIII Meacoynapoonoii nayunoti kougpepenyuu, 2. Mockea, 20-21 anpens 2012 a.
—M. : PocHOY, 2012. — Y.1.-632 c.

KYJAEBA S.A., IHEINEJIEB A. WU. Ilpobaema npedomepawenus Oedpuyuma Kearuuyupo8aHuvix
Kaopog 8blCOKOMEXHON02UUHBIX npeonpusmuil u nymu eé peutenus. // Crienrexauka u csa3b 2014
KYJIAEBA S.A. . [enesas komanonas noocomoska UHHOBAYUOHHLIX KAOPO8 «Nod 3axkaszy. Yuebmo-
Mmemoouueckoe nocooue. -M.:M3 Ilpecc,2013,23c.1.
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NMPUMEHEHWUE MOOENIN KOHBEMEPHbBIX MPOLIECCOB
PEKYPCUBHOI'O TUMA ONA PEWWEHUA NMPUKIAOHbIX 3A0AY

Kynpusinos b.B.
(UIY PAH, Mocksa)
kuprianovb@mail.ru

B pabome paccmampusaiomces npumepsi npUMeHeHUs: MOOeNU KOHBelepHbIX Npoyecco8 Ha baze peKypcus-
HBIX QYHKYULL 0151 ONUCANUS NPAKIMUYECKUX NPOYECCO8 8 NPOMBIUULEHHOCU, MPAHCNOPME U 8bIYUCIUNENb-
HuIX cucmemax. [lokaszano kax ucnorv3osanue OaHHbLIX MoOenell N0360asAem GbIYUCTAMb PACRUCAHUE NPO-
yecca u peulams HeKOMopble XapakmepHsle 3a0aUu.

KiroueBsie croBa: KOHBEHEPHBIN MPOIIECC, TEOPUS pACIUCAHUH, IIIaHUPOBAHUE MPOU3BOJICTBA, MOJICITH-
pOBaHHE AVCKPETHBIX MPOIIECCOB.

BeedeHue

Monenn KOHBEHEPHBIX MPOIECCOB, B TOW MIIM WHOW MOJU(PHUKAIUH, IMIHUPOKO UCIOIB3YIOTCS IJIS pellie-
HUS Pa3IUYHBIX NMPHUKIATHBIX 3a1a4. B IPOU3BOJACTBE, B BBIUMCIHUTENBHBIX Ipoleccax U T.II. MHOXKECTBO
KOHBEHEPHBIX MPOIECCOB, OMpPEICNsSeMbIX PEKYPCUBHBIMH (YHKIHSIMHU CYIIECTBEHHO IIUPE MHOXKECTBa
KJIACCUYECKHUX KOHBEHEPHBIX ITPOLIECCOB. PEKypCUBHBIN KOHBEHEPHBIA IIPOLIECC OIUCHIBAETCS PACIIUCAHUEM
BBITIOJTHEHHS OTEpalyii, B KOTOPOM BpEMs 3aBEPIICHUS Ka)KIOW ONepaliy BBIYUCISETCS ¢ MOMOIIBIO PEKYP-
cUBHOH (QpyHKIIMU BHIA

it = RO I i),

rie

N — HOMeEp olepanuu KOHBelepa,

K — HOMep BBITIOJIHAESMOTO [IHKJIA,

t,, - BpeMsl BBIITOJHEHHMS OTIEPAIMK C HOMEPOM N,

fi" - BpeMs1 3aBepIICHNUS BBIIIOITHEHHS onepanuy N Ha K-M nukie,

p...q — HOMepa onepaluil HeMOCPEICTBEHHO NPEIUIECTBYIOIIMNX ONEpaluy ¢ HOMEPOM N,
R — HekoTopas pekypcuBHas (yHKIIHS.

Pabora mocBsIeHa MPUMEHEHUIO TTPEIOKEHHON MOJIe KOHBEHEPHOTO Mporiecca sl OIUCaHUs He-
KOTOPBIX MPUKJIAAHBIX MPOLIECCOB U IEMOHCTPALIMHU HOBBIX BO3MOXKHOCTEH, NPEJOCTABIAEMbIX JAHHBIM BU-
JIOM MOJIENEM.

KonseiiepHbie mporiecchl JaHHOTO Kilacca, B 00IIeM cilydae, CHadyana HaXoAsATcsl B MEPEXOJHOM COCTOSI-
HUM, a TIOTOM TepexXo/sIT B cTarmoHapHoe. CTallMOHapHBIN Mpolece MpeAcTaBiseT coboil, B o0mieM cirydae,
KoJIeOaTeNbHBIN MPOIIECC, T.€. ONMUCHIBACTCS Meproandeckoil Gynkiumei. JIrobol KoHBeHep MOXKET ObITh Mpe-
o0pa3oBaH B KOHBEHeEp, y KOTOPOTO HET MEPEXOHOT0 MPOIECCca, U B CTAIIMOHAPHOM IPOIIECCE OTCYTCTBYIOT
kosieOanus. JlocTuraercs 3To, Kak MPaBmIlo, 3a CUET YXYIIICHUS BPEMEHHBIX XapaKTePHCTUK KOHBelepa.

OnucaHusi KOH8ellepHbIX NMpoueccos

TEXHOJIOT' MYECKHUH KOHBEHEPHBIA IIPOLIECC

B kauecTBe MOJENIN TEXHOIOTMUYECKOTO MpOLEcca PacCMaTPHUBAETCs MMPOU3BOJCTBO HANMUTKOB. OHO Xa-
PaKTepU3yeTCs TEM, YTO ONEPALMU BBIIOIHSAIOTCS C MaljeTaMy, KOpoOaMu, EMKOCTAMH U KOMIUIEKTYIOLIH-
Mmu. [Ipu 3TOM C pa3HBIMH OOBEKTaMHU OTEPALMU BBITIOMHAIOTCS C Pa3HOM 4acTOTOH. Mojens Takoro mpo-
11ecca mpejcTaBjieHa Ha puc. 1.
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PACIIHCAHUE I[IOJIETOB CAMOJIETOB ASPOIIOPTA
Baxxaol cdepoit mpriokeHuss KOHBEHEPHONW MOJIEIH SBJISETCS COCTABICHUE paciucaHuil. B kimaccude-
CKOM TEOpHUM pacHUCAHUM 3TO SBJISETCS ONTUMU3ALMOHHON 3a/ayeil, T.e. CTABUTCS 3aJada COCTABICHUS XO-

pouiero pacrnrcaHus, BbIIIOJIHCHUS HCKOTOPOIro Ha6opa onepauuﬁ. B nannom CIydac mnpeajiaracrcda OIun-
CaThb BBIIIOJTHCHUC

Mopats
nanery
6yThinok

Hanute 8
GyTbinky
HanuoK

Mopate
KopoBKy
npoBox

Mopats.

oy E==y
Tonats nanety
TapHbIX KOPOGOK

nanery
npoboi

Berasuts
pOBKy

Hakneuts
STUKeTKY.

Xopobiy

TocrasuTe
GyTeinKy B
KOpOBKy

Mocrasuts locTaBuTs naner
OpoGky Ha nane) Ha cknaa

Puc. 1. Moodenv npoyecca npouszsoocmea HARUMKOS.

oTiepaIii Kak «XOpPOIIH» MPOIECC W MOTOM BBIYHCIUTH PACIIMCAHHE BBITOIHEHHS OMEpauid 3TOTO TPO-
necca. B manHOM ciydae moj XOpOIIMM IMPOIIECCOM IMoApa3yMeBaeTcsa KOHBEHepHBI mporiecc. B kagecTBe
MpUMepa TaKOro MOIXOAA K COCTABIEHHIO PACIUCAHUS IPEIaracTcs COCTABICHHE PACIIMCAHUS BBUIETOB
CaMOJIETOB U3 a3pOIopTa.

YnpolieHHas MOJIIb , OITUCHIBAIOIIAs MPOLIECC IS IByX THIIOB CaMOJICTOB NpuBecHa Ha Puc. 2.

1.0
6unetos u 6araxa =l n3

Maccaxyupos 8
camonet

5.Morpyaka
Garaxa Ha
camoner

2.Mposepka
TeX.COCTORHMS 1
sanpaska

12.Banet 2

3.Morpyaka
npoayKToB

10.Mocapka
naccaxupos B
camonet

7.0cbopmnerive
6unetos n baraxa
9.Morpy3ka
npoaykTos

Puc. 2. Mooenw npoyecca c ucnoavsosanuem oouux pecypcos.

11.Morpyska
Garaxa Ha
camoner

KOHBEHEPHBIN BbIYUCJIMTEJIbHBIH [TIPOLECC

Bonpmioil kiacc cloXHBIX KOHBEHEPHBIX NMPOLECCOB MPEICTABISAIOT BBIYUCIUTENbHBIE KOHBEHEPHBIE
nponeccel. O6padoTka O0NMBIINX 0OBEMOB IaHHBIX M 00paboTKa JaHHBIX B PEaIbHOM BPEMEHH NMPUBOAMT K
HEOOXOJIMMOCTH HCIIOJIb30BAHUS CIIEHUATU3UPOBAHHBIX BBICOKOIPOU3BOJANUTENBHBIX BBIYMCIUTEIBHBIX CH-
CTEM, U3 KOTOPBIX PaclpOCTPaHEHHBIMH SIBJISIOTCS KOHBeHepHble nmpoueccopsl. Paccmorpum npumep. Ipo-
LIECC PEaTbHOr0 BPEMEHH C >KECTKMMHU BPEMEHHBIMU TPeOOBAHUSIMH CYLIECTBYET B CHUCTEME YNPABICHUS
MOJIETOM JIETATeNLHOTO amnmapara. Hampumep, cucteMa M3MEpEeHHs B pEallbHOM BPEMEHU PACCTOSHHUS JI0
LIEJH.

Ha Puc. 4. [IpeacraBnena Mozenp mporuecca.

@,
® ) - )@

Puc. 3. Modenwv kousetiepnozo npoyecca bi4ucienus pacCmosiHusi ¢ y4emom
UCNOIBL308AHUS OOUUX PeCYPCO8 U nepedadu OAHHbIX N0 OOUUM UWUHAM.

Jlumepamypa

1. KYMNPUAHOB B. B. ModenuposaHue KoHseliepHbix busHec-npoyeccos. CO0PHUK TPyaoB «YnpaBieHue
6onbWMMKM cucTemammny, Bbin. 28, 2010, 230-273.
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KVIJIbBA B.B., MUKPUH E.A., [TABJIOB B.B., INTATOHOB B.H. Teopemuueckue ocroswt npoex-
MUPOBAHUSL UHPOPMAYUOHHO-YRPASTAIOWUX cucmeM Kocmudeckux annapamos. Hayka, 2006, c. 580.
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METOAObI U MOAENN YMNPABJIEHUA NOXAPHbIMU
PUCKAMUN HA OCHOBETEOPUU AKTUBHbIX CUCTEM

Munaes B.A., Tonoasckuii H.I'.
(Axaodemus I'ocyoapcmeennoii npomuonojicaphoil
cnyorcovr MYC Poccuu, Mockea)
mlva@yandex.ru, ntopolskii@mail.ru

B cmamyve pPAaAcCMonmpeHbl HeEKOmopble Memoovl u Mooenu ynpaejieHust NoOHCAPHbIMU PUCKAMU 6 Couuaﬂucmuqe—
cKxotl Pecny@mxe Bvemnam na ocnose nodxo@oe, pacemampueaemvplx 6 meopuu aKknmueHvlx CUCNEM. AKZ/!QHI’HZ/I-
POBAHO BHUMAHRUE HA MePPUmMopualbHblx U OUHAMUHECKUX xapakmepucmukax nOJICClpHOZZ Onacrocnmu.

KittoueBsie croBa: mokapHbIe PHCKH, YIIPAaBIIEHNE, aKTUBHBIE CHCTEMbI, MEXaHU3MBI IITPa(OB, TEPPUTOPH-
aJbHBIC Pa3IUIUs, TUHAMUKA MPOIIECCOB.

IIpu cymmecTBeHHBIX pa3nu4UsAX MIOKAPHBIX PUCKOB, 3aBUCSIIUX OT BPEMEHH U TEPPUTOPUAIIBHBIX 0CO-
6ennocreit CPB, He0OX0MMBI KOMIUIEKCHBIE METOAMKH M MOJIEIH YIPABICHHS MOKapHOIH 0€301acHOCTHIO.
C y4eToM aKTUBHOTO MOBEJICHHS 00BEKTOB MOKAPHOU 3aIUTHI M B YCIOBHSIX IIEHTPAIIM30BAHHOTO yIIpaBie-
HUS pecypcaMu moxkapHoi oxpaHbel B CPB Hanbomnee mpuemMiieMbIM MaTEMaTHYECKIM aIllapaToM IS
yIpaBJIeHHs! OKapHBIMU PUCKaMHU BBICTYIAIOT METOMBI M MOJENIH, HApAOOTaHHbBIE B paMKaX TEOPUHU aKTUB-
Hbix cucteM (TAC) [1] B.H. BypkoBbIM 1 ero mociie10BaTeIsIMu.

Amnanu3 peanbHbIX AaHHBIX 10 CPB nokazan, yto okpyra CPB cymecTBeHHO OTIMUat0TCs 3KOHOMHUKO-
COLMANIbHBIMH YCJIOBUSIMH, KIIMMAaTHUECKUMU U KYJIBTYPHO-UCTOPUYECKUMH XapaKTEePUCTUKAMHU U OCOOCH-
HOCTSMH, KaK B TEPPUTOPHATIHHOM, TaK U B AMHAMUYECKOM acleKTax. JTa pa3HHIa CKa3bIBAaeTCs B OKpyrax
CPB Ha cocTosiHUM 00CTaHOBKH € TIOKapaMH Kak B TOPOJax, TaK U B CEJIbCKOH MECTHOCTH.

Paccmotpum okpyr CPB, B IpoBHHIHAX KOTOPOTO PYHKIUOHUPYIOT N XO3IHCTBEHHBIX 00BEKTOB
(mpennpuATHHA, YUPEKACHUH U T.11.), 1EATEIBHOCTh KOTOPBIX MOXKET IIPUBECTH K BOSHUKHOBEHUIO IT0XKAPOB,
H, KaK CJIEeJCTBHE, YMECHBIINThH YPOBEHb TIOKAPHOH 0€30MaCHOCTH OKpYTa.

OTBETCTBEHHOCTH 32 MOKAPHYIO 0€30MIaCHOCTH B MPOBUHIIMAAX BO3NoXKeHa Ha LlenTp, kotopeim B CPB
BBICTYNAIOT YIIPaBIEHUS MPOTUBOTIOXKAPHOH ciry k061 u cniacarensHbIX padoT (YIIC u CP). Llentp pacmona-
raet MOoJHOMOYHSAMH O MPUMEHEHHIO Pa3IMYHbIX OPraHU3aIMOHHO-9KOHOMUYECKIX MEXaHU3MOB, HaIIpaB-
JICHHBIX Ha CHI)KEHUE PHUCKa.

[Tycth 3 dhexTHBHOCTh HYHKIHOHUPOBAHMUS i-TO MPEANIPUSITHS OIPEICISIETCS MOTyIaeMOM UM MPUOBI-
JIbIO, 3aMMChIBaeMOi B Buje [2]:

fi =Gu; — Zi(ui)’ ieN,
rae  Uj- o0beM mpoayKiuu (YCIayr), BBITYCKaeMOil (0OKa3bIBaEMbIX) I-bIM MIPEANIPUSTHEM; C; - LIEHA TIPOIYK-
1uu (YCIyT), BBITyCKaeMO# (OKa3bIBAEMBIX) i-bIM NPEIIPUATHEM, yUpEekKIeHHEM; Zi(U;) - 3aTpaThl IPEIIpHs-
THUS Ha BBITYCK NPOAYKIMHU (OKa3aHHUE YCIyr) B o0beMe U;.

B CPB pa3mep 00s13aTeNbHBIX BHIIIAT U KPUTEPUH, OT KOTOPBIX 3aBUCST BHIIUIATHI, OTIPENEISIOTCS eH-
CTBYIOIIUM 3aKOHOJATEITLCTBOM M COOTBETCTBYIOIIMMH HOPMATHBHBIMH ITPABOBBIMH aKTaMHU.

BeposTHOCTh BO3HUKHOBEHHSI 110YKapa Ha i-OM MPEINPUITHH ONPEISIIHM KaK Xj, BEPOSITHOCTD €r0
¢dbyHkunoHupoBanus 6e3 moxapos - Y;. [lo onpenenenuro, Xi+y=1.

OueBuIHO, YTO MEXaHU3MBI 00ecTieueH s TIOKAPHOI 0e30MaCHOCTH MPEANPUATHIA JOJKHBI OBITh
HACTPOCHBI B COOTBETCTBHU C peabHbIM YpoBHeM prcka: 7i=7xi(X;) uiu 7i=m;(y;). C yuéTom 00s3aTeNbHbIX
BBIIJIAT ¥ WITPaQOB, NPUOBLIb, OCTAIOLIASICS B PACHOPSDKECHUN NPENIPUATHS, YIPEKICHHUS, 3alIMCHIBACTCS
Kak:

0 fi=cu — Zi(ui)_”i (Xi)’ ieN.

HonycTum, 4To 7 - pa3Mep WTpadoB 3a NPEBHILIEHHE OIYCTUMOTO YPOBHS MOKapHOIO PUCKA X;,

OTIPEAETSAETCS BEIPAKEHUEM:

@ 7 (%, x1)= i (%), ecan x; > 7

CuuTas, 4TO YPOBEHB MOXKAPHOTO PUCKA, BBI3BIBAEMBIH JCATSIBHOCTHIO i-20 MPENPUATHS, 3aBUCHUT OT
o0Bema BBITTycKa Ui 1 00beMa CPEeJICTB Vi, HApaBJIsIeMBIX Ha COBEPIIICHCTBOBAHHUE TTPOTHUBOIIOKAPHON TEXHO-
JIOTHH, TIPEeIyTPEKICHNE BOSHUKHOBEHUS TTOKAPHBIX CHTYAIINH, YKPEIUICHHE TIPOM3BOICTBEHHON U TEXHOJIO-
THYECKON TUCIUTUIMHBI B 00JIACTH TTOXKAapPHOH Oe30macHOCTH, puMeM [3]:
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2
%, (0.v;) =0, OXi (aui,vi) -0, axi(ui,vi)<0,6 Xi (uzi,vi) -0
U ov; OV

Torna Beipaxkenue (1) mepenuceBaeTCS B BUIE:
@ f=cu —z(u)-7z(x)-V,ieN.

I 1
Tax kak B okpyre CPB HaxoasTcst pa3iuyHbIe PEANPHUSITHS, U B HAX MOTYT OBITh pa3iIM4YHbIC TOTEPU
OT T0’KapoB, BAYKHO YYUTHIBAThH MOJIHBIHA yIIepO OT HUX.
O603naunm depe3 U; BO3MOKHBIH MONHBIHN yiep0 Mpu BO3HUKHOBEHUH MOKapa Ha i-OM MPEIIPHUITHH,
yupexxaennn. C yaéToM BEpOSTHOCTHOTO XapakTepa Mmoxapa Ha i-oM npeAnpusaTui (YIpex IeHUH) OxKuIae-

MBIH yiiep0 ompenensercs KaK

(4) Mi=U;xi=U;-(1-yi), ieN.
OTcIo/1a BO3MOXKHBIH MOMHBIH yiiepd M B OKpyre, CBA3aHHBIH C JEATEIBHOCTBIO BCEX €ro N IPeanpHs-
THii (YIpEeXKISHHIT), IPH YCIOBUH, 9TO BEPOSTHOCTH BO3HMKHOBEHHS TI0’KAPOB HA HAX HE3aBUCHMBI IPYT OT
JIpyTa, 3aMUCHIBACTCS B BUJIE:

65 M=YM,

O603HaunM yepe3 G JOMyCTHMBIN yiepod oT 0XKapoB B okpyre. Toraa, ycneuHoe (QyHKIIMOHUPOBaHHE
cCHCTeMBI 0OecTieueHHs OKapHOH 0€30MaCHOCTH J0JHKHO XapaKTepH30BaThCsI TEM, YTO CyMMa 03KHUIAEMBIX
ymepOoB MpeANPUATHIL OT TTOKapOB HE JT0JDKHA MpeBBIIaTh G:

® 6>3U,a-y)

[Ipumenss paznuuHble mWTpadHbIe CAHKINAN IS TpeAnpusTaii (yupexaennii) okpyra CPB, MoxHO
YCTaHOBHUTBH HPE/CIbHO JOIyCTUMbIN yPOBCHb IOXKAPHOIO PUCKA 3; = X . U B 3TOM citydae npuObLITb

MPEANPHUITHS 3anKchiBaeTcs B Buje [4]:
h(x), ecmmx, > X

(7) fi:ciui—zi(ui)—{ _ieN.
0, ecau X; < X
ABTOpamu mcciieoBaHbl Hanbosee pacpocTpaHeHHbIe BUAB yHKIMi mrpada. Kaknas u3 paccMat-
puBaeMbIxX (pyHKIHI OblIa KOMHMYECTBEHHO aJanTHPOBaHA K TEPPUTOPHUAILHO-TNHAMHYECKUM YCIOBUSIM
MPOSIBJICHUSI TOYKAPHBIX PUCKOB B okpyrax CPB. Pemien psin 3amau ncnonb3oBanus GyHKIun mrpada 3a
HapYIICHHs TTOKapHON 0€30MaCHOCTH B JEATEIBHOCTH CTPAXOBbIX KOMIaHUH [4].

Jlumepamypa

1. BYPKOB B.H. Ocrosbt mamemamuuecxou meopuu axmusnwix cucmem. M.: Hayka, 1977. — 256 c.
2. BYPKOB B. H., HOBUKOB J.A. Teopus axmuenvix cucmem. cocmosinue u nepcnekmuguol. M.: CunTer,
1999. - 128 c.
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T.

176


http://ipb.mos.ru/ttb

COJIEP)KAHUE

OnNbIT AHAJIIU3A ONMEPATUBHON OBCTAHOBKU KAK HEOBXOAUMOTI'O
STAMNA NPOLIECCA NMPUHATUA PELLEHUN B OPTAHAX BHYTPEHHUX OEN

HoBuxosa O.10.
(I'nasnoe ynpasnenue MBJ] Poccuu no I[lepmckomy Kkpaio)
metaf00007 @yandex.ru

B ooxnade uznacaemcest nooxoo u pesyaibmamol aHAIU3A ONEPAMUBHOU obcmarnosku 6 2. llepmu kax Heobxo-
OUMO20 IMana npoyecca NPUHAMUS PEULeHUIl 8 OP2AHAX HYMPEHHUX Oell.

KitroueBbie coBa: oneparuBHas 00CTaHOBKA, PECTYITHOCTh, IPUHITHE PEIICHUH, YIIpaBlIecHUE, (aKTop-
HBIN aHaAJIu3

[IpunsaTHIO ynpaBlieHYECKUX PELICHWH B COLMAJbHBIX CHUCTEMax BCETJa NMPEIIIECTBYIOT T€ WJIN HHbIE
MpoLeaypsl aHaau3a HHPOPMALIMH, IPHYEM B 3aBHCUMOCTH OT CJIOKHOCTH CHUCTEMBI YCIOKHSIOTCS U Xapak-
TEp THX HPOLEAYP, U CIIOCOOBI 1 METObI UX MpoBeleHus. [Ipouecc IPUHATHS pPELICHUH B TAKOH COLMANb-
HOW CHCTeMe-OpTraHu3alliy Kak opraHsl BHyTpeHHUX Aen (OB/I) He MoxeT OBITh peann3oBaH 0e3 TIIATENb-
HOTO aHaJM3a ONEPaTHBHOM OOCTaHOBKH, YTOYHEHUS ¢ TUHAMUKH, ocoOeHHOCTeH (popMuUpoBaHUs HAa KOH-
KPETHOM TeppuTopuH (peciryOnnKu, Kpae, 001acTH, TOpoIe).

B o0mem cinydae onepaTHBHYI0 OOCTaHOBKY PacCMaTpHBaNach Kak OOBEKT COLMAIBHOrO YIPaBIICHHUS,
COCTOSIINHN U3 TpeX OJIIOKOB:

— BHEIIHEH cpebl QYHKIMOHUPOBAHHSI OPTaHOB BHYTPEHHHUX JIeIl, KOTOPast BEICTYNAET KaK HHTETPalbHOE
o0pa3zoBaHKe, HaXOMALIEECs B CI0KHOW B3aMMO3aBUCUMOCTH M B3aMMOCBSI3H C CHCTEMOH yIpaBIICHUS
OB/l u xapaktepuszyeT KpUMUHOT€HHYIO cuTyauuio B I.Ilepmu;

— ctepsl 1 00BEKTOB HETIOCPEACTBEHHOTO BO3IEHCTBHS co cTopoHbl OBJI, ocymiecTBisieMoro MU B Mpo-
Iecce OTMePaTUBHO-CITY)KEOHOU AESITETFHOCTH (KPUMHHAIIFHAS CUTYAaIINs);

— cucTeMbl ynpasienus u pyHkuuonuposanust OB/ (mpaBooxpaHuTenbHast AEITEILHOCTB).

[To xaxkmoMy U3 OJIOKOB IKCIIEPTHBIM ITyTeM OTOMpanach CUCTEMa MHAMKATOPOB, XapaKTEPU3YIOLIHX
€ro COCTOSIHHE U pa3BUTHE.

[Ipu dpopMupOBaHMM MHONKATOPOB YYUTHIBAIMCH BHEIIHHE U BHYTPEHHUX AETEPMHUHAHTHI IPECTYITHO-
CTH:

— BHCIIHHE - YKOHOMHYECKHE, COLMAIBHO-TIOJIMTHYECKHE, MPABOBBIC, OpraHU3aIlMOHHBIC, COIMATIBHO-
MICUXOJIOTHYECKHE, TEXHUIECKUE, MEINKO-COLMANILHBIE, SKOJIOTHUYECKIE U HEKOTOPBIE ApYTrHe (PaKTOpEI;

— BHYTPEHHHE - KPUMHHAJIBHBIM PELUANBU3M, MPOPECCHOHANN3M, KPUMHHAIbHAs OPraHW30BaHHOCTH,
CIIOKMBIIMECS W BHOBb HApPOXAAIOUIMECS KPUMHUHAIbHBIE TPagullMd, a TaKkXe COLUAIbHO-
KPUMMHOJIOTHUYECKHE MPOOIeMbl BO3BPAIIECHUS JIMLI, OTOBIBIINX HAKa3aHNE, B 3aKOHOIOCIYIIHYIO CPEay
U T.IL..

B xozne paboTb! 3KcnepToB UMK ObUT COCTABJICH CIIMCOK M3 95 MHAWKATOPOB, CTATUCTHYECKHUE JaHHbIE
10 KOTOPBIM U SIBUJIMCH OCHOBOM 0a30BOr0 MH(POPMAILIMOHHOTO MaCCHBA.

B pesynbraTe uccnenoBaHus BeIsBIeHa (akTOpHAs CTPYKTypa ONepaTHBHOW 00CTaHOBKH B [IpWBOIIK-
ckoM (enepanbrom okpyre ([1DO), [lepmckom kpae u ropoxe [lepmu B 2000 — 2013 rogax, BKIHOYAOIIAs
no 10 He3aBUCUMBIX (aKTOPOB (OTPAKAIOIIUX JIATCHTHBIE IPUYUHBI Pa3BUTHS ONIEPATUBHON 0OCTaHOBKH).

Hannbie ¢paktopsl onuckiBaioT 80,1% 00mIeii Aucnepcuu UCCIe0BaHHOW BHIOOPKH MHIUKATOPOB IS
[IDO; 69,2% — nns [epmckoro kpast u 61,2% — 11 KpaeBoOro MEHTpA.

HecmoTtpst Ha TO, 4TO BbIsBIICHHBIE (DAKTOPHBIE Beca (3HAYEHUS] MHIMKATOPOB B CTPYKTYpE NEpEMEH-
HBIX, 00pa3yloIInX MOJIy4YeHHbIE (PAaKTOpBI), a TAKKE 3HAYMMOCTH CaMuX (PAKTOPOB (OXBATHIBAEMBIH MMH
CErMEHT BapUaTHBHOCTH MCCIICJOBAaHHON BhIOOpKH noka3zateneii) B [IDO, [TepmckoM Kpae U KpaeBOM IICH-
Tpe HECKOJIBKO OTJIMYAIOTCS, MOIy4YEHHbIE NaHHBIE CBHIETEIBCTBYIOT O TOM, YTO (PaKTOPHBIE CTPYKTYpPHI
OIIEPaTUBHOIN 0OCTAHOBKH B HUX OJIM3KH 10 COJEPKAHUIO.

Takue akToppl Kak COIUATBLHO-YKOHOMHUYECKHE JETEPMUHAHTHI W COIMalibHAs 0a3a MpPecTYMHOCTH,
KOPPYIIIHS, OPraHW30BaHHAs NPECTYIHOCTh, PEIUAMBHAS MPECTYNHOCTh, Pa3IMYHbIC acleKThl MPOoQUIaK-
TUKU U JESTENbHOCTH MO PACKPBITUIO MPECTYIUICHUH ONPEAENISIOT COCTOSIHUE U Pa3BUTHE OOpPHOBI ¢ Mpe-
cTynHocThio B ropoze Ilepmu Ha 54,9%, B Ilepmckom kpae Ha 59,7%, a B IIDO — Ha 67,4%.

OOBeM TIPECTYIHOCTH, PETUCTPUPYEMBINI B KPaeBOM LIEHTPE Ha MPOTSHKEHUH HCCIEYyEeMOTo Mepruoja
coctaBisul 41-47%% ot xonM4ecTBa 3aperuCTPUPOBAHHBIX NIPECTYMIECHUH B PETHOHE, aHAIOTUYHBIN BKIIAJ
BHOcUI ropoz [lepmb 1 B pa3BuTHE 5KOHOMUKHU TaHHOTO cyObekTa Poccuiickoit Denepanuu.
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Hcnonb3oBanue (HakTOpHOTo aHaIM3a MoKas3ano, 4To B ropoje Ilepmu Oopbs0a ¢ MpecTynHOCThIO UMEET
CBOIO CIIeIM(UKY: Ha €e COCTOSHHE M Pa3BUTHE OKA3bIBAIOT IOBBIMICHHOE BIMSHUE PELUIUBHAS IPECTYII-
HOCTH (2-1i o0 3HaYMMOCTH (akTop, PakTOpHbIA Bec — 5,3%); opraHu30BaHHAas MPECTYIMHOCTh U OopnOa C
Heit (3-i1 u 4-i dakropsl, 3,8% u 3,4%, COOTBETCTBEHHO); NEATEIBHOCTh MO PACKPBHITUIO MPECTYIIICHUN
MPOIIBIX JIET, 60pb0a ¢ HAPKOIIPECTYIHOCTHIO U MPECTYITHOCTh TEPPOPUCTHUECKOIO XapaKTepa, BbIIEIHB-
IIFecs, B OTIIMYHE OT IPYTHX MCCIEAYEMBIX PErHOHOB, B cCaMOCTOsATeNbHbIe 5-1, 8- 1 10-ii daxTopst (5,2%,
2,8 1 3,5%, COOTBETCTBEHHO).

[ToMuMO 3TOTO, OTIMYHUTENBEHON 4YepTOi (haKTOPHOW CTPYKTYpHI OIEPATHBHON OOCTAHOBKH B TOPOJIE
[lepmu siBisIETCS TO, YTO B COCTAB NMPAKTUYECKU KaXKAOTO U3 10-1 (haKTOPOB BXOIST C CYIIECTBEHHBIMHU BE-
CaMHM IOKa3aTeld COLMATbHO-IKOHOMUYECKOTO Pa3BUTHA B KOMOMHALMU C MHIUKATOPaMH KPUMHHAJIBHOM
CUTYalluH U AEATENILHOCTH OPTaHOB BHYTPEHHHUX JIEI.

COBOKYIHOCTB MOJYYEHHBIX Pe3yJIbTaTOB Oblja MpeACTaBIcHa B Irpad)uieckoM BUIE U 3aHECEHA Ha KO-
THUTUBHYIO KapTy, aHaJIW3 KOTOPOH MO3BOJIMI BBIACIHUTH TPW TPYIIBI apaMETPOB ONEpaTUBHON oOcCTa-
HOBKH, 33/IcHCTBOBAaHHBIX B HAMOOINBIIEM KONWYECTBE CBSA3CH M, CIEIOBATENbHO, OKA3bIBAIOIIUX CYILEe-
CTBEHHOE BIIMSIHHE Ha COCTOSIHUE U Pa3BUTHE ONEPATUBHOM 00cTaHOBKHU B ropoze Ilepmu.

[lepras rpynma (Mosh; Krim18; Dtn23; Dtn46; Krim64) - oTpaxaer pa3Butre BHYTPEHHUX KPUMUHO-
TCHHBIX (aKTOPOB MPECTYNMHOCTH: KPHUMHUHAJBHBIN MpOoeCCHOHAIN3M, OPraHU30BaHHOCTH, BOCIIPOU3BOJ-
CTBO NPECTYNHON CYOKYIbTYpHI.

Bropas rpymna (Krim39; Grabeg; Om; Socl) - sBisieTcst OTpaKCHUEM HEraTHBHBIX TCHICHIINI pa3BH-
THSI COLIMATbHO-PKOHOMUYECKOW CHTYallii B KPAeBOM LIEHTpE: YXYAILICHHE YPOBHS KU3HU HACEJICHHUs, CIIO-
COOCTBYIOIIIEE CHIDKEHHIO €r0 YHCICHHOCTH, MapTHHATN3AIHH.

Tpetbsa rpynma(Soc9; LicaSP; Dtnl8; Krim13) - cBs3aHa ¢ TpagUIIMOHHO CIIOKUBIINMIUCS XapaKTepH-
cTukaMu xutenel [lepmckoro kpast: 6onee BBICOKUH MO CpaBHEHHUIO ¢ Apyrumu peruonamu [1OO ypoBeHb
JOXOJI0B M 3HAYNUTEIHFHOE KOJIMYECTBO JIMII, OTOBIBIINX HAKa3aHUE U JIp.

[TomyueHHbIe Pe3yIbTATHI SBISIOTCS TOW WH(GOPMAITMOHHOW 0a30#, HA OCHOBE KOTOPOH TOJKHBI TIPH-
HUMATBCS YIPABICHYECKHE PEIICHHUS KaK TaKTHYECKOTo, TaK M CTPATErMYECKOr0 XapakTepa, B TOM UYHUCIIe
CBSI3aHHBIC C pa3padOTKOM MPOrpaMMbl OOIIECOHATbHON MPOPHUIAKTHKH MPECTYITHOCTH B KPACBOM IICHTpE.

178



COJIEP)KAHUE
3A0A4YUN NOBbLIWLWEHUA YPOBHA 3PEJTIOCTU OPTAHN3AUNU

Hyxanosa E.O.
(340 IIMCO®@T, Mocksa)
Atsvetkov@pmsoft.ru

Paccmampusaemca 3adaua nogvluieHUs YposHs 3peoCmu OP2AHU3AYUY HA OCHOB8E MEeXAHUIMOB KOHBEP2eH-
yuu. Cyms 3mux Mexanu3mos 8 nepeHoce 3QhekmuHbix I1eMeHMO8 PAIUUHBIX MemOO0L02ULl YRPasieHUs
npoeKmamu, NPOSPAMMAamu u nopmeenimu npoekmog (Iyuuwiux npakmux) Ha Memoooao02uio YnpasieHus
NPOEKMAMU, NPOSPAMMAMU U NOPMEPENIMU NPOEKMO8 OAHHOU OP2AHUZAYUU C YETbI0 NOGLIUUEHUS ee YPOBHS
3penocmu 8 obaacmu ynpasienus npoekmavu. B cmamve 0aemcs nocmanoska u memoobsl peuleHus 3a0aiu
ONMUMATLHO20 8b1OOPA INEMEHMO8 MEMOO0NI02ULL C YEIblo NOBBIUEHUSI YPOBHS 3PENOCMU OPeaHU3aYUll C
MUHUMATLHBIMU 3ampamamu cpedcme u (unu) epemenu.

KroueBrle citoBa: YPOBCHB 3p€JIOCTU OpraHu3allui, MEXaHU3Mbl KOHBEPIr€HIIUH, 3a/la4a O paHIIC.

BeedeHue

MerToponorus ynpasieHus IPOEKTaMu, IPOrpaMMaMH U HOPTHEISIMU IPOEKTOB — CUCTEMa IPUHIINIIOB,
MIO/IXOJI0B, )KU3HEHHBIX [IUKJIOB, MOJEJEH, METOI0OB U MEXaHU3MOB, OMPEICIAIOUINX MPOLIECCH U perjiaMeH-
THI YIIPABJICHUS POEKTaMH, IPOrpaMMaMH U MOPTQEIIMHA IPOCKTOB B ONpeICIeHHONH OpraHn3allMOHHON 1
KYJBTYpHOI1 cpene.

IIpennaraemMplii MOAX0M K CO3JAHUIO U pa3BUTHUIO MeToaooruu Ynpasienus [Ipoexkramu, [Iporpamma-
mu u [oprdensmu [Ipoekros (YIIII u [1IT) 6azupyercs Ha MexaHU3MaxX KOHBEPIeHIMH, TO €CTh Ha 0TOOpe
HaubOonee 3(()EeKTUBHBIX MOCTHKEHUN B CMEXHBIX NUCIUILTHHAX (MEXIUCIUILTHHAPHOM ITOAXO0JE), TAKOM
B3aUMONPOHUKHOBEHUH CHUCTEMHO MOJHBIX U NPOBEPEHHBIX NEPEIOBBIM ONBITOM MeToaoioruil YIIIT u TII1.

OcHoBHas cnenn(rKa NPUMEHEHHS MEXaHM3MOB KOHBEPIEHIIMU COCTOUT B TOM, YTO OHU OPUEHTHUPO-
BaHBl Ha MPAKTHYECKYIO pa3paOOTKy M BHEAPEHHE Ha MPEANPHUSITHAX, UMEIOIUX 3HAUYNTENbHbIC MOPThenn
KpPYTHBIX, KOMIUIEKCHBIX IPOTPaMM U IPOEKTOB.

1. MlocmaHoeka 3adayu

Hanum noctanoBky 3agauu ontumuzanuu metononoruid YIIT u IIIT npenanpustis Ha OCHOBE KOHBEp-
renmun [1].

[TycTh uMeeM HEKOTOPYIO METOJIOJIOTHIO, KOTOpask MCIOIB3YETCs B opraHu3anuu. J[jis 3Toit MeTomono-
TUU:
1. Kaxnplii 21eMeHT UMeeT OLIEHKY KavyecTBa B Oasiax;
2. CymecTByeT rpaHUYHAs OLIEHKA V, He HIKE KOTOPOH MMeeT Ka)/IbIi SJIEMEHT 110 KOMIIETEHTHOCTH;
3. Heo0xoaumo yaydimnTh 3aJaHHOE YUCIIO SJICMEHTOB, TOBBICUB OLICHKY JI0 TPAHUYHOM.

BriOupaem aneMeHT apyroii metofoorud. [IpoBouM TECTOBYIO KOHBEPTCHIIMIO U OTICHIUBAEM 3aTPaThI
Ha UMIUIEMEHTALMIO B HAITY METOOJIOTHIO — IPEABAPUTEbHBIH 11Iar.

3agauya. Munumuzanus 3arpatr (BpeMeHH) Ha GopMupoBaHUe HOBOW MeTomojoruu. s hopManbHOR
MOCTAaHOBKHM 3a[a4d 0003HAuMM &; - 3aTpaThl HAa JOBEJCHHE LIEHHOCTH JIEMEHTa | 10 YPOBHS V, BKIIOYAs
aJJalTallli0 HOBOTO dJIEMEHTAa K OpraHu3auud, bj - Bpems, TpeGyemoe mis 9Toro, Xj =1 eciu siaeMeHT j
BKIIIOYEH B HOBYIO METOJOJIOTHIO, Xj = 0 B IPOTUBHOM CIIyYae.

dopmanbpHas HOCTAHOBKA: ONPEIEIUTh X = {X;} TaKue, 4To
(1) A(x):Zajxj — min, win

) B(x)zibjxjemin u
j
(3) 2x;=m.
J

st cBeleHHs 32124 K OJHOKPUTEPUAILHON (HalpuMep, OTOOP 10 KPUTEPHIO «3aTPaThl»), MPEBPATUM
OJIMH M3 KPUTEpUEB B orpaHuucHue. Toraa nomyuum 3ajaady MUHUMH3auKH A(X) npu orpaHuyeHusx (3) u

(4)
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m

4 B(x)=Yb;x; <T

j=1
[pusenem 3anauy (1), (3), (4) k 3anaue Ha MakcumyM. [ljist 5TOro MONOKUM C; = A—aj, j=1m, rne

A> mjax a; ¥ chopMyIHpyeM CIENYIONIYIO 3a/1a4y:

(5) C(x)= icjxj — max
=l

mpu orpananyennsx (3) u (4). 3agaqa (1), (3), (4) sxkBuBanentHa 3amaqe (1), (3), (5). delicTBUTENEHO
m

m m
(6) 2.cix =Z(A—aj)xj =MA->.a;X;,
= j=1

j=1
CIIeIOBATEIbHO, MAKCHUMU3aIys (6) SKBUBaJICHTHA MUHUMU3aImu (1).

2. MemoO mHoxxumeneli JlacpaHxa

[onmy4ynm BepxHIOIO OLIEHKY (6) Ha OCHOBe MeTona MHOkuUTenel Jlarpamxka. Onpeaenum ¢ynkuuto Jla-
rpaHxa

n n m
j=1 j=1 j=1
Kak u3BecTHO, MakcuMyM (yHKItHH Jlarpamka Mo X gaeT BEpXHIOK omeHKy (5) mis ar060ro 10mycTu-
MOTO PELICHUs UCXOOHOM 3aaaud. J[BoMCTBEHHAs 3aJaya 3aKII0YAETCS B ONpPEACICHUU Tin max L(X, A, u).
HoX

st ee perieHus 3apUKCUpyeM A U ONIpeaeIuM
(7 I‘TLIn mxaxzjl(cj — b, —,u)xj + AT + um.

JUist pelenus 3aa4d ONpeneuM MaKCHMyM 10 X. JIOCTaToyHO MONOXUTH X = 1, ecnu ¢j- Abj—u >0, n
X;j= 0, eciu ¢j- Abj— 1 < 0 (ecmu ¢j- Abj— 1 = 0, TO Xj MOJKET IPUHUMATH Jt060e 3HaueHue O uim 1).
OrmeTuM janee, 4To MUHAMYM (7) 1O i IOCTUTAETC NP > X; =M . [leficTBuTENbHO, €k ) X; >m,

TO U CJICAYET YBCINYNBATh, a €CIIN Z Xj <m, TO y CI€AyET YMCHbIIAThH.

Jlasee 3aMeTHM, Y9TO C POCTOM £ B MEPBYIO OYEPEb BEIMYHHA Cj- ADj- (i CTAHOBHTCS OTPHIATEIBHOM
AJIA 3JICMCHTA ¢ MAaKCUMAJIbHBIM Cj- /lbj, 3aTeéM Jid CICAYIOUICTO IO BCJIWYMHE U T.[. OHpeILeJII/IM OTPE3KHU
3HaueHHil A, B KOTOPBIX COXPAHSETCS YHOPSIOUYCHHUE SIIEMEHTOB 110 YObIBaHHIO ¢j- Abj. Jlyst 3TOTO Ompe/e-
JIUM TOYKH TePECEUeHHs KaXK 01 Mapsl NPsIMBIX | U K, perrast ypaBHEHHe 1pH ¢j> Cy

= :

ITockonbKy Aj> 0, TO paccMaTpuUBaeM TOJIBKO TaKHe Mapsbl, Aist KOTOpbIX bj> by. [ToxydenHsie Toukn
nepeceyeHust MPOHYMEPYEM 10 BO3PACTAHHUIO

O0<A <4, << Ay

VHopsiioueHUe JIEMEHTOB 110 YOBIBAHUIO Cj- Abj OCTaeTCs OJHUM U TeM ke B MHTepBaie (A1, &), K=15.

[lepeOupast HHTEpBAIIBI, MTOTyYaeM HAWIYYIIYI) BEPXHIOK OLIEHKY. DTy OIEHKY MOXKHO IPUMEHHUTH B METO-
Jle BETBEW U rpaHull.

3aknroyeHue

PaCCMOTpeHHaﬂ 3aJa4da BBI60pa 3JICMCHTOB MCTOAO0JIOTMH MOXCT OBITH IMPpUMCHCHA B 3a/1a4c pa3pa60T—
KN IIpOrpaMMbl IMMOBBIMICHUA YPOBHA 3PCJIOCTH IMPEANIPUATUA Ha OCHOBE KOMINJIEKCHBIX OILICHOK YPOBHA 3pC-
JIOCTH.

Jlumepamypa

1. BYIIYEB C.J., HEUBBECTHBIN C.W. Mexanusmubl kongepeenyuu memooono2uti ynpasienuem npo-
exmamu. YTPaBIiHHSA pa3BUTKOM CKIAAHUX cucteM, Boim. 11, Kues, 2012, ¢.5-13.
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UrpOBAA MOLOENDb YNPABNEHUA KPYMTHOMACLUTABHBbIMU CUCTEMAMU

PeyT /I.B.
(MI'TY um. H.D. baymana, Mockosckuii 2ocyoapcmeentulil
eymanumapuwiil ynusepcumem um. M.A. Illonoxosa)
dmreut@gmail.com

IIpeonooceno paccmampusams npoyecc ynpaeienus KpynHomacuimaonoi (6 npedene — 2n06anvbHoll) cu-
cmemou Kax OUHAMUYECKYI0 OUCKPEMHYIO UEPAPXULECKYIo Uepy MHO2UX IUY C UePOBOU OUHAMUYECKOU He-
ONpedenleHHOCMbIO U 02PAHUYeHHOU cyMmou. Koauuecmeo uspokos npuHuMaemcs pagHvlM 4Uciy ypoeHel 6
cmpykmype KpynHomacumaouou cucmemvl. Meposas ounamuueckas HeonpeoereHHoCmy 03Haiaem Heno-
HYI0 UHQOPMUPOBAHHOCIb UYA, NPUHUMAIOWE20 PEUEHUs HA KAXCOOM YPOBHe CMPYKIMYpPbl KPYNHOMAC-
WMabHOU cucmemsl, 0 TOKAAbHLIX YeIAX U KpUmepusax NPUHAmuUs peuieHull Ha opyeux ypoguax. Bxiao uepo-
Ka 6 U2pogyio CyMMY MOdcem anoCmMepuopHO OUHAMUYECKU NepeonpedesiambCs 8 3a8UCUMOCHIU OM X0008
Opyaux uespoxog, ymo ompaicaem 00bEKMUBHYIO HeonpeoerenHocms 6 uepe. O2paHuueHHOCmb CYyMMbl
O3HAYaem Hanudue Mema-yeau UepoKos, cocmosuell 8 mom, 4moosbl YOepircusams CUcmemy @ epaHuyax
960IOYUOHHO20 KOPUOOPA, BO3MONHCHO, 8 Yulepb c80UM TOKATbHIM UHIMEPECAM.

KiroueBsle ci0Ba: 3BOIIOLMOHHBIN KOPUAOpP, OrpaHUYEHHas cyMMa, MeTa-liellb, AUHaMHU4ecKasi, Iuc-
KpETHasl, HepapXrUuecKasi Urpa, HeONpeAeICHHOCTh UTPOBast, OObEKTUBHASL.

1. Uepa «kpyanbili keadpamy» (055 4-x u2pPOKoe)

B urpe yuactBytoT 4 urpoka. [yl pa3nudyeHuss UTPOKOB KaXAOMY W3 HHUX YCIOBHO NPHCBANBACTCS HE-
KOTOPBIN LBET.

HrpoBoii ”HBEHTaph COCTABIISIOT:

— urpajibHas KOCTh — KyOUK, TpaHsIM KOTOPOro Ha3Ha4yeHa IieHa oT 1 10 6 0YKoB;

— 7S KaKAOTO UTpoKa — pasrpaduieHHOE KIIETKAaMH UTPOBOE TI0JIe COOTBETCTBYIOLIETO €My IIBETa; Ha
3THX UTPOBBIX MOJISAX IMEpe]] HayaJOM UIPbl YCTAHABIMBAIOTCS (IIPOYEPUMUBAIOTCS) UCXOTHBIE KOHTYPBI
IpaHML, AOCTHKEHUE KOTOPBIX 03HAYaeT KOJUIEKTUBHBIA HMPOWUIPHIII OAHOBPEMEHHO BCEX YYACTHHKOB
WUIPBI;

— IS KaXJIOTO UTPOKa — KOMIUIEKT UTPOBBIX (PHUIIEK COOTBETCTBYIOIIETO €My IIBeTa — JUIsT 0003HAUYEHHUS
HUI'POBBIX XO0B.

JlokanbHas 1enb UrPoKa — BEICTPOUTH Ha JII0OOM M3 YETHIPEX UTPOBBIX MOJIEH TOPU3OHTANIBHYIO, BEPTH-
KaJIbHYIO JIM0O IHaroHalbHYIO MOCJIEA0BATEIbHOCTh (PHIIEK CBOETO LIBETa OFOBOPEHHOM AJIMHEI (110 aHajo-
THH C U3BECTHOM UTPOM «KPECTUKU-HOJIHMKN»), HE TOCTUTHYB NPH 3TOM TPaHMIIbI, yCTAHOBIEHHONW HA UTPO-
BOM I10JI€ [I€PEe] HA4alIoM UIPBI M, BO3SMOXKHO, U3MEHAEMOHN B XOJI€ UTPHI.

Haznauaetcs mociie10BaTenbHOCTH XO/I0B UTPOKOB (MEpapXHs).

Hrpa nHaunHaeTcst TEM, YTO NEPBBIA U3 UEPAPXUU UIPOKOB KUJAET UIPAJIBHYI0 KOCTh, KOTOpAs MOKa3bl-
BaeT oT 1 10 6 oukoB. UnCIO OYKOB CUMBOJIM3UPYET JOOBITHIE UTPOKOM PECYPCHI € y4eToM (hakTopa Ciry-
YaiHOCTH. DTH PECYPCHl YIOTPEOIIAIOTCS CleayomuM oopa3zoM. Urpok BeicTaBiIseT o 01HON (UILIKE CBOE-
ro 1BeTa (M3 KOJMYECTBa, BHIMABIIEr0 Ha UTPAIbHOM KOCTH) Ha KaX/IOM M3 YEThIPEX UTPOBBIX MOJIEH B MO-
CJIeIOBATEIHHOCTH, YKa3bIBa€MOIl HMepapxuell IIBETOB, HaYMHAas CO CBOEro I[BeTa. Eciu 4uciio BBIMABIIMX
OYKOB NPEBOCXOIUT YUCIIO UTPOKOB (37€Ch: YETHIPE), TO HAUMHAETCS TIOBTOPHBIM 00X0 HePapXUU UTPOBBIX
MIOJIEH.

Jarnee cregyromnuii Mo uepapxuu UrpoK KUAAET UTPalbHYI0 KOCTh. OH BOJIEH Ha Ka)KJOM I[BETHOM IOJIe
MOCTYITUTh aHAJIOTUYHO MEPBOMY MI'POKY JIMOO BMECTO BBICTABIICHHUSI CBOCH (DUIIKU CHATH JIIOOYIO (UIIKY
JF000T0 MPEBITYIIET0 UTPOKA.

Urpok, BBICTPOMBIIHIA MTOCIEIOBATENFHOCTD (DUIIEK CBOETO I[BETA OTOBOPEHHOU 3apaHee «I00eTHOM
JUTAHBI, pacIIMpsieT UTPOBOE T0JI€ CBOETO IIBETA Ha OAMH P KIETOK C JIF00O0M CTOPOHBI, M UTpa MPOJOLKa-
erca. Ilpu 3TOM MPOMCXOOUT elle OJHO M3MEHEHHE MPaBWIL: «100eAHas» LenovKa (QUILEeK yUIMHIESTCS Ha
EAVHULLY.

Urpa moxeT ObITh OCTAHOBIICHA B JIFOOOH MOMEHT, IPU 3TOM TOOEUTENEM SIBIISIETCS YYaCTHHK, Hapac-
TUBIINH UTPOBOE T0JIE CBOETO [[BETA B HANOOJIBIIEH CTENICHH.
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2. Modenb ynpaensiemMol KpynHomacwmabHou cucmembl

B pa6ote [1] mpemiokeHO MpH MOCTPOCHUH aJITOPUTMOB YIIPABICHUS Pa3indaTh YeThIpe Kiacca CH-

CTE€M, COOTBETCTBYIOLIME CIICAYIOIIMM MPOCTpaHCTBaM: 1) XO3SHCTBEHHO-3KOHOMHUYECKOH AEATEIbHOCTH
(HKHUHR Kiacc), 2) COIMANBHOW JEATENBHOCTH (CpeaHMi Kiacc), 3) MPOCTPAHCTBY HMCTOPUHU (BEPXHUH
KJ1acc),
4) mmaHeTapHOMY 3KOJIOTHYECKOMY MPOCTPAHCTBY (BbICIINK Kiacc). Kpureprem oTHeCeHHs CHCTEMBI Aes-
TENBHOCTH U OCYIIECTBIISIIONIETO ee CyOBheKTa K TOMY WM IPYroMy Kiaccy CIIyKaT MOoCieoBaTeIbHbIE OT-
BETHI Ha PSIJI BOIPOCOB: BXOJMT JIM B IIEJTH PACCMATPUBAEMOT0 CyOBhEKTa JIOCTHKEHHUE H/WITH TOIIepKAHUE:
1) XO3SICTBEHHO-PKOHOMHYECKOW COCTOSTEIHPHOCTH, 2) TaK)KE M COIMMMAILHON COCTOATEIBLHOCTH, 3) TaKKe U
COCTOSITENTFHOCTH MTPOKPEaOHHO-IeMOTrpapuecKoi, 4) TakKe H COCTOSITENBHOCTH 3Konorndeckoit? Coot-
BETCTBEHHO CPEJICTBA OMHCaHUs (TEPEMEHHBIC), [EIHM W WHCTPYMCHTApUN YIPABICHHUS CHCTEM HUKHETO
KJlacca JISKaT B SKOHOMHUYECKOH JCHCTBUTEIBHOCTH, CPEAHETO — B COIMAIBHOM, BEPXHETO — B TIPOKpeaIiy-
OHHOM, BBICHIETO — B 3KOJOTWYECKOH. [[s KakJoro M3 HUX MMEIOTCS COOCTBEHHBIC MapaMeTphl MOpsaKa
(Y4MCOBBIC W HEYUCIIOBEIC), a MEPEMEHHBIC IPYTHX KJIACCOB SBJISIFOTCS BCIoMorareabHbIMU. ColluyM B Iie-
JIOM €CTh COBOKYITHOCTh HEKOTOPOTO KOJIMYECTBA TOJCUCTEM BCEX YETHIPEX KIIACCOB, KHAPHCOBAHHBIX JAPYT
Ha apyre» (tepmuH B.A. Jledespa) u TecHO B3auMocBs3aHHBIX. KpymmHOMacmTabHast cuctema mpeicTaBisieT
co0O# COBOKYMHOCTh ABYX H 00Jiee «HAPUCOBAHHBIX IPYr Ha APYyre» MOJICHCTEM, MPUHAIISKAIINX Pa3Iny-
HBIM KJIaccaM TPeIJIoKeHHOTo Kiaccudukaropa (puc. 1).

JKOJOTHYeCKaA
MoACHCT eMa

ITpoxpeargiomH0-
-memorpathHyecKan

TIoACHCTenia

Comiameaan

MOACHCTenia

XozgiicTEeHHD-
- IKOHOMHYEeCKad

II0OOCHCTena

Puc. 1. I'nobanvhas cucmema Kax cOBOKYNHOCMb Yemvlpex
KAACCO8 NOOCUCMEM, KHAPUCOBAHHBIX OpY2 HA Opy2ey

[Ipenyiaraercst CTpOUTH yIpaBieHWE aKTUBHOW KPYIHOMACIITAOHONW CHCTEMOU B COOTBETCTBHH C AJr0-
PUTMOM BBIIIEONMCAHHON UTPBI «KPYTJIBIM KBaJpaTy», YAEpPKUBas €€ B IBOJIOLMOHHOM KOPHJIOPE, T.€. OCTa-
BasfCh HA BCE COBOKYMHOCTH WTPOBBIX IOJIEH B Ipeneiax YCTaHOBJICHHBIX OTPaHUYEHHUH M JIMIIb B 3THUX
OTPaHUUYEHHUAX CTPEMSCh K JIOCTH)KEHHIO JIOKAIBbHBIX LeJIed. YTpaBlieHHe Ha KaXKIOM YPOBHE OCYIIECTBIIS-
eTcs B IPOCTPAHCTBE [1apaMETPOB MOPSAKA CBOETO Kpyra AUCLUUILIUH (BKIIIOYas — KaK BO BCEX OpraHHM3alu-
OHHBIX CHCTEMaxX — BO3MOXXHO, COCTaB, CTPYKTYPY, HOPMBI, MOTUBBI, HH(OpMAIIHIO, KOTOPOH 00IanaroT
yIOpaBJICHIIB HA MOMEHT MpPUHATHA peuleHui). Tak, B 4KMCiIO mapaMeTpoB YHPAaBJICHUS! NMPOKPEalMOHHON
MOJICUCTEMON BXOIAT POXKIAEMOCTh U MUTPALMS Yepe3 ONpEeAeIOIMe UX KOJIWYECTBCHHbIE U KaueCTBEH-
HbIE ITIEPEMEHHBIE.

Jlumepamypa

1. PEVT A.B. Kpynnomacwmabusie cucmemvl: ynpaeienue, memooonoaus, kouwmpoanune. M.: N3x-Bo
MITY um. H.O. baymana, 2013. — 182 c.
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OBOCHOBAHUE "rPAHUL YNPABJIEHUA
B TPEXYPOBHEBOU TPAHCNOPTHOU CUCTEME

Capymkun C.A.
(Mncmumym npobnem mpancnopma PAH, Mockesa)
ssavushkin@mail.ru
biranos B.B.

(Mncmumym npobnem ynpaenenuss PAH, Mockea)
bbc@ipu.ru

Oxapaxmepuzogan no0xo0 K 0OOCHOBAHUIO SPAHUY PESUOHATLHO20 YNPABLeHUs 8 KPYNHOMACUIMAOHOU
MPAHCROPMHOL cucmeMme, 3aHUMarouell 3HauumesbHbie Meppumopuu U umeujeli cemesyro CImpyKmypy.
Beeoeno nonamue cnooicnocmu y npasnenus. Oxapaxmepuzogana mMooeib U HOCIMAHOKA 3a0ayu ONMuMU-
3aYUU pazepaHuierus pecuoHaIbH020 YRPAGIeHUs HA OCHO8e MUHUMUZAYUY CTIOdCHOCmU ynpasaenus. 1lpu-
6edena Kiaccugurayus noxazamenel, Xapakxmepusyouwux C10#CHOCMb YNPAGIeHUS.

KroueBrle ciioBa: YIpaBJI€HUEC, TPAHCIIOPT, CIIOKHOCTh, MOACIIUPOBAHUC, OPraHU3allMOHHAA CUCTEMA.

BeedeHue

PedopmupoBanme Kene3HOMOPOXKHBIX TPY30MepeBO30K B Poccuy MpUBOAMT K HEOOXOIMMOCTH Mepe-
CMOTpa CTPYKTYpPHI YIIpaBIeHUs NEPEBO30UYHBIM IporieccoM [1]. Pasnuuue B TeMmax cOBEpIIIEHCTBOBAHUS TEX-
HOJIOTHH ynpaBiieHus] B ()yHKLHOHAIbHBIX BEPTUKAISAX MPUBOAUT K BO3HUKHOBEHMIO NPOTUBOPEUUN MEXKTY
HUMHU Ha PErMOHAJIBHOM ypoBHe. [l MX corjlacoBaHuss HEOOXOOUMBI, B YaCTHOCTH, CTPATErHYECKHE MEpo-
MIPUATHSL, K KOTOPBIM OTHOCHUTCSI ONTHMU3AIMsI TPAHUI] OPTaHOB PETMOHATIBLHOTO yIpaBieHus. PaccmaTpuBa-
IOTCSI TPU YPOBHS UEPapXUH BEPTUKAIBHO-UHTETPUPOBAHHOIO YIPABJICHUS: YPOBEHb LIEHTPAJIBHOTO alapara,
PETHOHAIBHBIN YPOBEHb U YPOBEHb OIIEPaTUBHOrO yrpasieHus [2]. Takoro poxa 3amaya BO3HUKIIA, HAIPUMED,
B MPaKTHKE peOpMHUPOBaHUS TPEXypOBHEBOH CTpYKTYphl yrnpaeienus OAO «PX]/» [2,3]. BaxubsiM ycinoBu-
eM 3¢ PEKTUBHOTO YIPABICHUS SIBISIETCSI paBHOMEpHAsI 3arpy3Ka HEHTPAIbHBIX W PErHOHANBHBIX CYOBEKTOB
ynpasienus [3,4].

1. KoHuenuyus cnoxHocmu ynpaeseHus

Jluneitaple ToApa3aeneHus 00pa3yloT CeTh HIKHETO YpoBHs wepapxuu. OHH CBSI3aHBI MEXKIY COOOH
(hyHKITMOHATBHBIMHI TEXHOJIOTHYECKUMHE CBSI35IMH, a TaKXK€ B3aMMOACHCTBYIOT JUIsl COBMECTHOTO HCIIOJIB30-
BAaHMSI UMEIOLUXCS Y HUX pecypcoB U T.1. CUCTEMA yNpaBIEHUS SIBISIETCSI HAACTPOMKON HaJl CEThIO HIDKHE-
ro ypoBHsi. OHa B YCJIOBUSX IIEPEMEH HYXKJIaeTCs B peOpMHUPOBAHUY.

Kputepuii kauecTBa CUCTEMBI yIIPaBICHUS OMPEEIAETCS MOKA3ATENSIMA YIIPABIsIEMOCTH, PUCKAMH TI0-
TepH YIIpaBIEHUs, 3aTpaTaMi BPEMEHHU U CPEJCTB Ha yIpaBlieHHe U T.11. B manHO# paboTe B KauecTBe MHTE-
TpaJbHOM MePHI IPUHUMAETCS KOMITIEKCHBIN TIOKA3aTelb CJA0KHOCTH yIpaBieHus [2-4].

OnepaTUBHBIA YPOBEHb YNPABJICHUS OMUCHIBACTCS HEOPHMEHTUPOBAHHBIM I'pa)OM C BEpIIMHAMHU - JIU-
HEHHBIMU TIOJPa3/IeIICHAIMHU U peOpaMu - IPOU3BOICTBEHHBIMU CBS3SIMU.

PernonanbHbI ypOBEHB YIpaBICHUs 33/1aeTCs pa3dueHreM UCXOJHOTO rpada Ha HelepeceKaronuecs
noarpadel. Kaknaeiii noarpag npeacTaBisieT CTPYKTYPY MOJMIOHA, YIIPABISIEMOT0 U3 PErHOHAIBHOIO IICH-
Tpa.

CrpykTypa LIEHTpaJIbHOTO armapara yrnpaBiIeHHs, TIOCTPOSHHAs B COOTBETCTBUH C pa3OWEHUEM Tpe-
CTaBJsieTCS TpadomM, BEPIIMHAMU KOTOPOTO SBJISIOTCS 3JEMEHTHI pa3dumeHus - moarpadsl. OTHomEHHE
CMEXHOCTH (OPMHPYETCSI KaK MTU3BIOHKIHS JIOTHYCCKUX 3HAYECHUN CMEKHOCTH MEXIY BEPIIMHAMH COOT-
BETCTBYIOIIUX MOATPadOB.

Ha ocHoBe nokanbHBIX TIOKa3aTelel CII0)KHOCTH BEPIUH U pedep UCXOHOTO rpada, a TaKKe Ha OCHOBE
BBIOPAHHOTO Pa30MEHMS BEIYHUCIISTIOTCS MTOKA3aTeNN CIOKHOCTH YIIPABICHHS PETHOHAIBHOTO U IIEHTPAITBHO-
ro ypoBHeH. {7 BBIUMCIIEHUS JOKAJIBHBIX TOKA3aTelNell CII0KHOCTH HCIIONB3YeTCsl JINHEHHAsT (YHKIHUS OT
KOHKPETHBIX TIOKa3aTeleil NesITeIbHOCTH MOAPA3/ISIICHU U NX 00bEIUHEHHI C MPUMEHEHHUEM BECOBBIX KO-
3G PUIIEHTOB

MHoOXecTBO MOKa3zaTeael Al BIUUCICHUS CIIOKHOCTU YIPAaBICHUS MOAPa3felIeHUEM MOXKHO pasze-
JIUTh HAa TPYIIBL: BBIXOAHBIE MOKA3aTENIU, PECYPCHBIE MOKA3aTeNu, BXOJHbIE MOKA3aTENH, [I0Ka3aTeld HOP-
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MaTHUBHOM CJIOXKHOCTH, IIOKa3aTCIn pa3H006pa3H;1 BUIOB OCATCIBHOCTH, IMOKA3aTC/IM BaAXXHOCTHU IMOApa3ac-
JICHUA I PEIICHUA 3aaa4 BBIIICCTOALICTO IMOAPA3ACICHU, ITOKAa3aTECJIb HECOTTIACOBAHHOCTH. rpynHBI pas-
JINYaroTCsA (bOpMaMI/I 3aBUCHUMOCTH CJIOKHOCTHU OT JaHHOI'O ITOKa3aTCJIsd (MOHOTOHHaH, BBIITYKJIas, BOFHYTaH).

2. 3adayu u azieopummbl onmumu3sayuu

OcHOBHasl TPEINOChUIKA - HPUHUUR paseHcmed (PAGHOMEPHOCMU PACHPEOesIeHUA) CLOHCHOCHU
ynpasienus mexcoy noopasoenenuamu [2,3]. Paszouenue, yI0BICTBOPSIOIIEE 3TOMY IPUHIIUITY, HA3bIBACT-
Csl YPABHOBEULEHHBIM.

3a1aun ONTUMH3AIMHA CBOJUTCS K 33[a4e MUHUMU3AIMH CYMMAapHOU CIIOKHOCTH YIPABJICHHSI 10 BCEM
[ICHTPaM U Ha BCEX YPOBHSX IPH YCIOBHU YPABHOBECIICHHOCTH.

B o0miem ciydae mienecoo0pa3Ho ocinabuth TpeOOBaHUE YPaBHOBEUICHHOCTH. J[Jisi 3TOT0 BBOAMUTCS IO-
HATHS CTETICHN YPABHOBEIICHHOCTH pa3dueHus u GopMyIupyeTCs 3a1aua ¢ yueToM Imrpada 3a HecoOroae-
HHE YCIIOBUS YPaBHOBEIIEHHOCTH.

ITpuHIMIT paBEHCTBA CIIOKHOCTEH YIPaBICHUS MPEANOIAracT, B YaCTHOCTH, JTUKBHIAIMIO AucOananca
CITIOKHOCTEH Ha TpaHHUIax MEXTy moarpadamu (1eHTpaMu). 3aaada BBIPABHUBAHHS CYMMAapHBIX CIIOKHO-
CTeil TIOCPEICTBOM Tepepacipe/iesicHusi COCTOMT B TOM, YTOOBI MOCTPOUTD YIYYIIIEHHOE pa3OueHue, B KOTO-
POM MHUHHMH3HPYETCSI PA3HOCTh MEXKIY MAKCHMAaJIbHOW M MHHHMAIBHOH CIIOKHOCTBIO COCEIHHX IIEHTPOB
[4,5].

AJITOpPUTM BBIPABHUBAHUS CYMMApPHBIX CIIOKHOCTEH MOCPEICTBOM OOBEIUHEHHs TIPUMEHSETCS TS 3a-
a4 HeOOJIBIIONW PasMEpHOCTH. MOKHO OOBEAMHSTH JABE MM HECKOJBKO CMEKHBIX BEPIIHH, HO TOJBKO B
TOM CITydae, €CITi MX CyMMapHas CJIOXKHOCTb He MPEBOCXOUT HEKOTOPOH MaKCUMaIbHOM [2].

HccnenoBanne nmpeanosiaraeT OLUSHKY CIOKHOCTH YIPABJICHUS B CYIISCTBYIOIIMX IPAHHIIAX, & TAKKE Ba-
PHAHT PAIUKATIBHOTO X U3MeHeHHs. [ToCaeIHII HMEEeT CMBICIT PAaCCMATPUBATH JIIS XapaKTEPUCTHKH HEKOTO-
poii KpaifHell TOUKH 3pEHUS HA PElICHHE 33aud U (HOPMHUPOBAHUS OCHOBBI JIs CO3MaHUs OoJiee MPOCTHIX C
BBIYUCIIUTEILHOU TOUYKU 3pCHUA AJITOPUTMOB.
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PA3PELLEHVNE KOH®JIMKTOB B NrPA®UKE IBUXXEHUA NOE310B B PEAJIbHOM
BPEMEHM C UCMOJIb3BOBAHUEM CETELIEHTPUHECKOWU MYJIbTUATEHTHOWU
CUCTEMbI B YCNIOBUAX KOHPJIMKTHbIX OTPAHUYEHUWN

M.E. Ctenanos
(Camapcruii cocyoapemeennbiii aspoKoCMU4ecKull
yuusepcumem, HITK «Mynbmuazcenmmvle mexHonio2uuy)
E-mail: stepanov@smartsolutions-123.ru

B cmamve npedcmasnena peanuzayus Mynsmuazenmuo2o nooxo0d K d0anmueHoMy YNpagieHu pecypcamu
OAO «PXK/» 6 peanvrom epemenu 8 YCI08UAX KOHPIUKMHBIX 0SPAHUYEHUl, NPpU KOMOPOM NIAH NPONYCKA
10e3008 CMpPOUMCcs KAk OUHAMUYECKAsT Cemb NOMPeOHOCmell U 803MOICHOCHEl N0e3008, CMAHYUL, Y4acH-
K08 nymet, y31amu KOmopou AGNAI0MCA AKMOopbl.

KiroueBpie cnmoBa: MyJIbTHAreHTHBIC CUCTEMBI, CETCICHTPUUYCCKUN TMOAXOM, UHTEIUICKTYaJbHbIC CUCTEMBI,
METO/I COIPsDKEHHBIX B3aUMO/IEHCTBHIA, aIallTHBHOE TUIAHUPOBAHHUE, aKTOPHI, (hHOEpHI.

1. BeedeHue

[TocToAHHBIN POCT MHTEHCUBHOCTH U CKOPOCTH HACCaKUPOINOTOKA MPUBOIUT K YBEIMUYCHUIO KOJIHYE-
CTBa U CJIOXXHOCTH HEIUTATHBIX CUTYyallUH M OCTPO CTABUT BONPOC O COKPALICHWU BIUSHHUSA YEJIOBEUECKOTO
q)aKTopa 3a CHCT aBTOMAaTU3alllu IMpouecca MpuHATHA pCIHeHI/Iﬁ 1 BHCAPCHUA MHTCIIJICKTYAJIbHBIX CUCTCM.

Hnst sToro HeoOxomuma pa3pabOTKa M HMCIOJIB30BAHME HOBBIX METOJOB M CPEACTB aBTOMATH3aLUU
YIPaBJIEHYECKOW ACATENBHOCTH VIS CO3JaHMS WHTEUICKTYAIBHBIX CUCTEM HOAICPKKHU MPHUHATHS COTIACO-
BaHHBIX pEIICHUI B pealbHOM BPEMEHH, «Ha JIETY», TPEOYIOIINX CBOCBPEMEHHBIX KOPPEKTUPOBOK paHee
pa3pabOTaHHOTO IIaHa ABKEHHS MOE3/I0B B YCIIOBUSIX MIOCTOSIHHOTO U3MEHEHHUSI KOHTEKCTa cuTyanuu [1].

[Ipennaraercss MynpTHareHTHBIN moaxof it ympaBieHus pecypcamu OAO «PXX]I», mpu koTopom
TUTaH MPOIYCKa MOE3JJ0B CTPOUTCS KaK AUHAMHYECKAsl CETh MOTPeOHOCTEH W BO3MOKHOCTEH MOE3/I0B, CTaH-
I[Mii, yYaCTKOB MyTeH M JAPYTUX dJIEMEHTOB [2].

2. MocmpoeHue pacnucaHus 08uXxeHus Nnoe3doe
8 ycroeusix KOHJIUKMHbIX 02paHuU4YeHul

[Ipu peanuzanuu MyJabTHATEHTHOrO TMojaxona mnusa ympasieHus pecypcamu OAO «PXJ[» Bo3HuMKIA
npobjeMa MOCTPOeHHs PACIMCAHUS ABMKEHHUS ITOE3/I0B B YCJIOBHSIX MHOKECTBEHHBIX HajlaraeéMbIX OTpaHH-
YeHUH, BBITEKaOIMX 13 TpedoBanuil OuzHec-npoueccoB OAO «PXK]I», K KOTOPEIM OTHOCSATCS OrPaHUIECHUS
Ha BO3MOXXHOCTh T10€3/1a OCYIIECTBIATh CTOSHKY Ha KOHKPETHOW CTaHIWHU (HaJMYUEe TEKYIIEro COCTOSHUS
3aHSATHOCTH OJIOK-Y4acTKOB, CTeM(pHKa HAKIOHA BBIE3JIHBIX IyTel CO CTaHIIWU, IPUOPUTETHOCTh MPOe3/a,
(akTHUECKOE PACIIONOKEHUE TOE3/0B U T.J.), U3MEHATh BPEMS CIIeJOBaHUs 0 NEPEroHy (IeperoHHoe Bpe-
Ms X0/1a, OKHa PEMOHTHBIX padoT, JIOXKHBIE 3aHSATOCTH, PA3TOH IOCJIE CTOSHKH, IPUOPUTETHOCTD IIPOE3a,
TOPMOXKEHHUE TIePe]] CTOSTHKOM, PeXXUM PadOTHI C CHITyYUM Ipy30M, PaKTHIECKOE COCTOSIHUE MTOE3/I0B U T.11.),
BBIE3KaTh Ha IYTh BCTPEUHOTO JBMKEHUS (BbIE3[ AOJKEH ObITh 0OOCHOBaH (PaKTHUECKHM PaCIIONIOKEHUEM
1oe3/1a UM TOMEXOM, BO BPEMEHH CIIEAOBAHUS JOJKHBI OBITh YUTEHBI IOTIOJIHUTEIbHBIEC OTIEPALIUH).

[Ipu nmaHupoOBaHWU ABM)KEHHUS MOE3/I0B YacTO BO3HUKAIOT CUTYallUH, KOT/Ia BBIITOJHEHHE OJHUX Orpa-
HUYEHHI aBTOMAaTUYECKU BEJIET K HapylIeHUIo npyrux. [Ipu paspemieHur mogo0HBIX CUTyanui TpeOyroTcs
WHBIE CTPATETUH PETYIUPOBAHUS IBIKEHUS, HEXKENH B CIIy4ae IMOJHOTO BHIIOIHEHUS OTPaHUYCHHH.

Jia ynpaBieHus mporeccoM IUTaHUPOBAHMS CTPOUTCS CETh MOTPEOHOCTEH M BO3MOXKHOCTEH, B y3/1ax
KOTOPOI HaXOJATCS aKTOPHI, PEaTU3yIOIIre JIOTHKY ITOBEJACHNUS areHTOB, M BBIUMCIICHNS KOTOPBIX BBITIOIHS-
eTcs JIETKOBECHBIMH MoTokamu (pubepamm). B xone paboThl ceTH AETEKTHPYIOTCS CUTyalldd HapyLICHHS
OrpaHUYEHHUH, IPU HAIMYMH KOTOPBIX B3aHMOJEHCTBUE MOTPEOHOCTEH M BO3MOXKHOCTEH B 30HE HAPYILIECHHS
Ha4YMHAET MPOUCXOUTH Ha OCHOBE CTPATETHH, COOTBETCTBYIOIICH CUTYaIHH.

K crparerusim oTHOCATCS Takue AEHCTBUS KaK yBEJIMYEHHE WM YMEHBIIEHHE JIUTEIbHOCTH CTOSHKH,
YCKOPEHHUE WJIH 3aMeJICHHE [10e3/1a Ha TeperoHe, MepeHoc CTOSHKY 10e3/1a Ha APYroil OJ10K-y4acTok, mepe-
HOC CTOSHKM Ha APYTyI0 CTAaHIMIO, OCYIIECTBIICHHE CTOSHKH Ha TEPeroHe, OCYIIECTBIEHHWE CTOSHKH Ha
TJIaBHBIX MYTAX CTAHIMH, N3MEHEHHE JIOKAJIFHOTO MTPHOPUTETA MTOE3/a U T.1I.
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Hcnonb3oBaHue CTpaTeruil, OTIIMYHBIX OT CTPATETUM MPHU MOTHOM BBIMOJHEHUH OTPaHUYECHHUM, PUBO-
JIAT K TIEPECMOTPY CBS3eH MEXKIy MOTPEOHOCTSIMHU M BOBMOKHOCTSIMH B 30HE KOH(DJIMKTA, a TAKKE, BOBMOXK-
HO K 00pa30BaHHI0 HOBBIX KOH()IMKTOB HIIM HAPYIICHHIO OTrpaHmuYeHUi. CXOIMMOCTh JAaHHOTO IMpoliecca
pEryJIHpyeTCs CyNepBai3epoM MyTeM 3alpeTa psjaa CTPATeril ISl yYacTBYIONIMX B KOH(MIMKTaX MOTPEOHO-
CTEH ¥ BO3MOKHOCTEH.

3. 3aknroyeHue

[Ipennaraemplii MeTOA, JEKAIIMHA B OCHOBE CETCHEHTPHUUYECKOW CHCTEMbI aJalNTHBHOTO YIPABJICHUS
IBIDKEHHUEM 10e3/10B [3], pa3pabarbiBaics B paMKax co3maHusi EQnHO# MHTEIUIeKTyabHOM CHCTEMBI YIIPaB-
JIEHUs XKene3HonopoxasM TpancrnoptoMm (MCYIKT) [4].

K oxxngaeMsiM pe3ynbTaTaM OT HCHONB30BAaHMS JAHHOTO METOJIa OTHOCSITCA: COKpaIleHHe BPEMEHHU pe-
aKIUH, YBETUUYCHNE THOKOCTH M ONEPAaTUBHOCTY B NPUHSTHUU PELICHUH B OTBET HA HEMPEIBHICHHBIE COObI-
THSI; TIOBBIMIEHNE 3()(GEKTUBHOCTH YHPABICHHS PECypcaMy KEJIe3HOJOPOKHOTO TPAHCIIOPTa B PEATLHOM
BpEMEHHU M oOecrieueHHe YIpaBJeHUs ABMKCHHEM I0€310B O PAacIHCaHUI0; TIOCTPOEHHE cOaJaHCUPOBaH-
HOTO paclHCaHHs ABIXCHHUS AK€ B YCIOBUSIX HEBO3MOKHOCTH YJOBJICTBOPEHHS BCEX HAKJIaIbIBAEMbIX Ha
HEro OrpaHHYCHHH IyTeM MOAM(HKAIMK NPUMEHSEMbIX CTPAaTerHil IUIAHMPOBAHUS HACTOJBKO JIOKAJIBHO,
HACKOJIBKO BO3MOXHO, HACTOJIBKO TII00AIEHO, HACKOJIBKO TpedyeTcsl.

VYkazaHHble pa3pabOTKH MMOMOTYT YIYYIIUTh Ka4eCTBO PEHICHUH U MOBBICUTH dPPEKTHBHOCTH PaOOTHI
ISl KOHEYHBIX MOJb30BATEICH.

Pabora BemomHeHa mpu moamepikke Poccuiickoro ¢oHma dyHIamMeHTanbHBIX uccienoBanuit (13-07-
13167 opu_m_PIK) u rocynapcTBeHHOr0 KOHTpakTa MuHoOpHayku PD Ne 07.514.11.4094.
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HEYETKAA MOOENb KAK OCHOBA TEXHONIOI'MYECKON
KOOPOUHALIUM NMPOU3BOACTBA

Hyxanos M.A.
(Cmapoockonvckuit mexnono2useckuil UHCmMumym
um. A.A. Yeaposa (punuan) HUTY « MUCuCy)
tsukanov_m_a@mail.ru

Pacczwampueaemc;l npumeHeHue Hewemkou Mooeu 05 ONUCAHUSL OCHOBHBIX 36EHbES CILOACHOCMPYKNypup o-
BAHHOI npous*@odcm@eHHozZ cucmembsvl npu peweHuu 3a0auu NJAAHUpOBAaHUsl HA smanax npoeeEPKU U KOppeK-
mupoexKu npous’eodcmeeHHoeo pacnucarusl.

Karouesrle cioBa: MJIaHUPOBAHUEC, COCTABJICHUC pacCllMCaHusd, MOACITIUPOBAHUC, MYJIbTHAI'CHTHBIC CUCTC-
MBI, HCUYCTKAasA JIOTHKa.

1. BeedeHue

TexHomornyeckass KOOpAUHAIUS - COCTaBHAs 4acTh omnepaTuBHoro ympaeienus (OY), obecrneunBaro-
as corjacoBaHue padOThl OTACILHBIX 3BEHBECB YIPABISEMON CHCTEMBI B YCIOBUSAX KOHKPETHBIX TEXHOJIO-
THYECKUX M OPTaHH3AIMOHHO-TEXHOIOTUYESCKUX CUTYAIU ¥ BBIMTOJHEHHE TIPOU3BOICTBCHHOM MPOTrPaMMBI.

OcHOBO¥H 3((peKTUBHOTO PEIICHUST OCHOBHOM MPOOJIEMbI TEXHOJOTHYESCKON KOOPIUHAIIMH, CBSI3aHHOH C
MPOBEPKOI pean3alii COCTABICHHOT'O PACIIUCAHUS, SBIISETCS pealn3alisi MOJICIH MPOU3BOICTBEHHON CH-
CTEMBI, MPEJCTABICHHON MOCIIEIOBATENILHOCTHIO OTACTHHBIX TEXHOJOTHYECKHX arperaroB, KOTOPBIC BhIMOJI-
HSIOT PSJI OTepanui, TUCKPETHBIX TI0 CBOEMY XapaKTepy — CO CBOMM HAYaJIOM M OKOHYaHUEM, C TOTyUCHH-
€M BBIXOJHBIX PE3YyJIbTaTOB WJIM KOHEUHOW MPOAYKIIMU B KaXI0H onepaiuu. B quHaMuke paboTy CUCTEMBI
MOJKHO TMPEJICTABUTh HEMPEPBIBHO-AUCKPETHOW MPOCTHIM TEPEXOJIOM K €€ aHAIN3y B OTPAaHUYCHHBIX Bpe-
MEHHBIX HHTEpPBaIax.

2. Heyemkasi Mmodesib Npou3eodcmeeHHol cucmeMabl

W3 aHanmu3a pas3inuyHbIX TOAXO00B K HCCIIEIOBAHUIO HEMPEPBIBHO-AUCKPETHBIX CUCTEM cireayert [1, 2, 5,
6], uTO Ha CeromHSIIHMIA ACHb HE CYLIECTBYET MMOJIX0/a K MOACIMPOBAHUIO M aHAIN3Y ITOrO Kiacca CI0XK-
HBIX CHCTEM, B KOTOPOM ObI paBHOIIPABHO ¥ JIOTUYHO COCYIIECTBOBAIM METOJIbl MCCIICOBAHUS TMCKPETHON
Y HETIPEPHIBHOM KOMIIOHEHTHI.

VYuruBas TOT (haKT, YTO B PEANbHBIX MPON3BOJICTBEHHBIX CUCTEMAaX HE BCET/Ia BO3MOXKHO TOYHOE OIUCa-
HHE IpoLecca 3a CYEeT HEMOJHOTHl U HEJOCTOBEPHOCTH MH(OPMALIMK, YacTO AJIsi ONMCAHUs MIPOLECCOB HC-
HOJIB3YIOT METOJIbI HCKYCCTBEHHOI'O MHTEJUIEKTA, B YACTHOCTH HEUETKHE MOJCIIN.

PaccMoTpuM BO3MOKHOCTB NMPEACTABICHMS KAXI0T0 KOMIIOHEHTA CJI0KHON MTPOU3BOJACTBEHHON CHCTE-
MBI B BH/IE HEUETKOW MOJIEIIH.

Jiist 3a1a4n TUTAHUPOBAHUST HAUOOMBINYIO BAYKHOCTh UMEET MapaMeTp BpeMeHH PabOThl KaXJIOTO TEX-
HOJIOTUYECKOI0 arperara B Ipoliecce BRIITOJHEHHUS TEKYIIEero pacnucaHus. TakuM o0pa3oM, paboTy KaKaoro
MIPOM3BOACTBEHHOI' 0 3B€HA MPEACTABUM KaK psiji B3aMMOCBS3aHHBIX 3TANOB B pealbHOM BpeMeHHU. Ha ocHoBe
3TOr0, KaXKJIblil arperar peajabHOU MPOU3BOACTBEHHONW CUCTEMBI IIPEJCTABUM B BHJIE HEUETKOW MOJEIIH, Xa-
pPaKTepU3yeMOil CIIEAYIOIIMMHU ITapaMeTpamu:

Bxonnble mapaMeTpsl — BpeMeHHbIe HHTepBaiibl 1 (1) paboThl MPOU3BOICTBEHHOIO arperara, B TEUCHHUE
KOTOPBIX OH HAaXOAUTCS B ONPECTICHHOM COCTOSIHUM S (2).

t11 t12

t21 t22
® T= ;

tn1 tn2

rae t,, t,, - BpeMs Hayana ¥ OKOHYAaHUS dTana pabOThl TEXHOJOTMYECKOro arperara, N — KOJIUYECTBO CO-

CTOSIHHIA S B X0J1¢ pabOThI arperara.
) S=1{5,,5,,S,
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rac Sn - COCTOSIHHC arperara Ha N 3Tane pa60T1>1 arperara.

BeIxox HEeUeTKo MOJIeH - BEPOSTHOCTh HAXOXKICHNS arperara B OJHOM U3 COCTOSHUM S B ompe/ieneH-
HBIA MOMEHT BPEMEHHU.

B kauecTBe mpuMmepa pacCMOTPHM HEYETKYIO MOJeNb AyroBoi cranemiaBuibHoi meun (JCIT). Bosb-
MEM €€ YIPOLICHHYIO MOJEIIb, XapaKTEPU3YEMYIO CIEAYIOIUMU COCTOSHUSAMMU:
3) S= {3arpy31<a,p a60Ta,pa3rpy3Ke};
1 BXOJHBIMHM IIEPEMEHHBIMH, B KaueCTBE KOTOPBIX B3ATO MakcumaibHOe Bpems (MuH.) Haxoxnaerus JCII B
Ka)KJIOM COCTOSIHUU:

t11- t12 ={0-10},
t21- t22 = {10- 50},
t13-t32 = {50 - 60}.

O1leHUM BBIXOJ] KaK BEpOSTHOCTh HAXOXJICHUS arperara B KOHKPETHBIH MOMEHT BPEMEHHU B OJIHOM CO-
CTOSIHUH U3 psizia (3) UCTOb3ysl HeYeTKYI0 Moesib Mannanu [4] (puc. 1).

Membership functon piots
T T
sarpysa patora paspysca

! =

output variable “output1”

Puc. 1. Boixoo neuemxoii mooenu onsi cocmosinuit J{CIT

baza mpaBui peanusyer npeoOpa3oBaHue BXOAHON JTMHIBUCTUYECKON OLICHKH, XapaKTepHU3YIOIeH Bpe-
Mmsi pabor JICII, B BEpOSITHOCTh HAaXOXKICHHUSI arperaTa B ONpPEAEICHHOM TEXHOJIOTHYECKOM COCTOSHHHU.
[Ipumep TrmoBoro mpasmia ajs 6a3el, onuckBaromiei padory JCIL:
(4) If T="Low"'thenS="3arpy3ka",

3. 3aknroyeHue

HOCTpOeHI/Ie HCYCTKUX MO,HeHeﬁ B YCJIOBHAX PEAJIbHOI'O MPOU3BOACTBA MO3BOJACT JOCTATOYHO TOYHO
OIIMCBIBATH OOJILIIMHCTBO IMPOU3BOJCTBECHHLIX O6’beKTOB, KOTOPBIC KOHTPOJIMPYIOTCA UYCJIOBEKOM-
OIrepaTopom, KOTOprﬁ Ha OCHOBAaHUHM CBOMX 3HAHUM M OIIBITA BCACT MPOLICCC yIIpaBJICHUA.
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Hcceneoosanue npobnemvl unmerncugnozo pazeumusi Poccuu cpeocmeamu Teopuu Axmugnvix cucmem nos-
80JIslem COeamp psi0 UHMEPECHBIX 8b180008 U NPEONONCEHUIL.

KnroueBbie clioBa: HHTCHCHBHOE Pa3BUTHE, MEXAHU3MBI YIIPABICHHUs, TeopHs aKTHBHBIX CHCTEM, CaMo-
pasBuTHE.

BaxHOCTPB 1 aKkTyanbHOCThH MPOOJIEMBbl MHTEHCHBHOTO pa3BUTUs Poccun obocHoBana nasuo. OqHaKo 10
CHX TIOp OHa He MoTepsiyia CBOCH OCTPOThL.. MoaenupoBaHue NaHHOW NpoOneMbl cpeacTBamu Teopun Ax-
TuBHBIX CucteMm (1) mO3BONIMIIO clieNaTh PSA MHTEPECHBIX BBIBOJOB U NPEAJIOKEHUH, YTO U OyIeT IpeacTaB-
JICHO JlaJiee.

B nocnennee Bpems nogHumaercs "HoBas BojHA" [T niepeBosia Poccun Ha MHTEHCHUBHBIN MyTh pa3BU-
Tus.Bosrinasisier e€ camo BhICIIEE pyKOBOJCTBO CTPaHbl. DTO BCEJIAET ONpEeACICHHbIEC HAASKIBI U O0YXKaa-
T JKeJIaHHE BHUMATEJIbHO CICAUTH 3a pa3BUTHEM cOoObITHil. IIpu 3TOM, KOHEYHO, HEMHOT'O TPEBOKHO 3a Py-
KOBOJICTBO: BCE HCTHHHBIE IpOrpeccuBHbIe pehopmaropsl B Poccnn nMenn tparmdeckyto cyap0y. Ho Oynem
Ha/eAThCS Ha Jiyuliee U BMecTe ¢ PykoBozacTBOM xoTesnoch Obl BuaeTh Poccuio B ncie TUaepoB 1o pocTy
MIPOU3BOAUTEIBHOCTH TPYJa & POCCHUICKYIO NMPOIYKIHUIO B JOPOTHX CEKTOPax MEKIYHAapPOIHBIX PBHIHKOB.
Xorenock 061 BuAeTh poct KIIJ] mpon3BoACTBEHHOTO KOMILIEKCA CTPaHbl (CETOAHS OH Ha YPOBHE MapOBOM
MamuHbl: MeHee 10%), pocT CTOMMOCTH POCCHICKUX MTPOU3BOJICTBEHHBIX (DOHIOB M COKpallleHUE MOTpedie-
HUSI IPUPOJHBIX PECYPCOB Ha MPON3BOICTBEHHBIE HYXIbl. XOTEJIOCh ObI HOBOI'O OTHOLICHUS K cpesie o0uTa-
HUS ¥ 9KOJOTHH.

[Ipobnema mHTeHCHMBHOTO pazBuTusi Poccum (mamee kparko- [TMPP) mmeer mimHHYIO, CIOXHYIO H,
MOXHO CKa3aTh, TPArn4ecKyro uctopuro. B yactaocth, pazsan CCCP npoun3omén, B OCHOBHOM, U3-3a HEpa3-
PEMIMMOCTH 3TOH TPOOIEMBI B YCIOBHAX TaK Ha3bIBAEMOTO "COMMAIMCTHIECKOTO criocoba mpoussoacTea’. B
YCIOBUAX "peCcypcHON 3KOHOMHKH' MPUXOTUTCS TOCTOSHHO JENUTh 3THU CaMble OIpaHHYEHHBIE PECYpCHI,
neQULIUT KOTOPBIX MOCTOSHHO pacTéT. IIpn 3TOM Kak HU [ienu, KOMY-TO Oy/AeT CHIIBHO HE XBaTaTh, YTO MO-
pPOKIAeT OCTPOE HEAOBOJIBCTBO. Jlaxke ONTHMAaIbHOE paclpeieieHHe OTPaHHMYEHHOI'O pecypca HE MOXKET
MOCTOSIHHO Y/IOBJIETBOPATH pactymiue notpedHoctu. [lpu sTom bopsba xak cpenctBo "TSAHYTH OJEsi0 Ha
ce0s" Tosbko ycyryomsier curyaruio. Kak yoeaurensHo nokassiBaet Mcropus, bopp0a NpuBOIUT TOJIBKO K
CMEHE 3JIUT U HU K YeMy apyromy. ['ne Bc€ nmponuraHo 1yxoM 60pb0bI TPYJAHO MHTEHCUBHO pa3BuBaThcs. Ha
SI3BIKE TEOPUU UTP "pecypCcHas SKOHOMHUKA'-3TO Urpa ¢ HyJIeBOi cymmoii u (cienys nputue beprapaa llloy)
KaKbIi ocTaéres "c onHuM s10510koM". ToJibko 00MEH HCsIMH, KOJUIGKTUBHOE CaMOOOyUeHHe 00ecIeurBa-
€T UCTHHHOE pa3BUTHE, 3(P(PEKT NPUPOCTa HEOOXOJUMBIX PECYPCOB U YAOBIETBOpPeHUE noTpedHocTel. Ho-
BbI€ 3HAHMS B OTJIMYME OT MaTEPHAJIbHBIX PECYPCOB UMEIOT TO 3aMeyaTelbHOEe CBOWCTBO, YTO YeM OOJblie
UX HCIOJB3YIOT, TEM OOJIbIIE UX CTAHOBHUTCA. [109TOMY TEOpeTHYECKH BO3MOXXHOCTH WHHOBAIIMOHHOTO pa3-
BUTHSI HE OTpaHUYCHBI. A XPOHHUUECKUH Ne(UINT- CTpaIIHAs Pa3pylIMTENbHAs CHila. B TakuxX ycloBHsIX He
MPUXOANTHCS HAZIESIThCA Ha BBICOKYIO COJMIAPHOCTE U Apyk0y. CeroaHs HeCIOCOOHOCTh MHTEHCHBHO Pas3-
BHUBAThCSl BOCTIPUHMMAETCS KaK OMAcHas cTpaTernyeckas ymepOHocTb. O4eBHIHO, HE CIy4ailHO BCE BHOBb
co3/iaBaeMble TocyaapcTBa crpemstca BoTu B EC u coBepmienHo He aepxkarcs 3a CHI', xots mo pecypcam
CHI ropazno 6oraue EC. MHorue cuiibHble HIMBHIIM3ALMH YTHIKAINCh B HEPA3pEIMMOCTh HA3BaHHOH MpoO-
OJeMbl, OCTaHABIMBAIKCH B CBOEM PA3BUTUH M CXOJMIN C HICTOPHUUECKON CIIEHBI (HAaprUMep, aMepUKaHCKHE
nHaeitel). Best ucropust [TMPP roBoput, 9TO CHIIBI, CACPKUBAIOIIHE MOJCpHU3ANNIO, BeuKH. CremoBa-
TEJNbHO, HY’)KHbl HE MEHbIINE NOOYAUTENbHBIE CUJIBI U, IPEXKIE BCET0, Pa3BEPHYyTasl CTpAaTErus MOAECPHHU3A-
LMY U JEHCTBEHHbIE MEXaHU3MBI €€ pealn3aliy.

Hauwnnas HOByr0 BoHY MoaepHm3aruu llpesuaent crpansl (Torna JI.A.MenseneB) oOBHHIIT B OTCYT-
CTBHM TaKOBOM CBOIO aJIMMHHUCTpaIuto. "S 3Haro, KTO rIaBHBIN Bpar — 3T0 HHEPTHOCTh Halllel aAMHHUCTpa-
THBHOM CHCTEMBI. DTO TPOSBISIETCA Be3/e, HaunHAs ¢ (eeparbHOTO YPOBHS M 3aKaHYMBAs MYHHUIIMITATIb-
HbIM. MBI camu BpeauMm cebe." — ckazan [Ipe3unenT Ha ogHOM M3 3acemanuil mpesunuyma [ 'occoeta. briio
MPUHSATO pelleHre 0 HEOOXOAMMOCTH JIOITOCPOYHOr0 MPOTHO3a HAYYHO-TEXHHUECKOTO pa3BuTHsa Poccun u
He 10 2020, a mo 2030r. Hanee Ob1 cTpacTHbIM Npu3biB K Poccuiickomy busnecy o0paTuth J0KHOE BHH-
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manne Ha [IMPP. SIBHo BHmHA cymecTBOoBaBmas Hagexaa "BeITSHYTE' [IMPP "cBepXy' amMUHUCTpATHBHBI-
MU METOIAMH, TIPU3BIBAMH U YOEKACHUAMHU.

Opnako yxe ¢ koHna 2009r.pa3roBop HOMEn 0 HEOOXOIUMOCTH CO3JaHMsI HOBOTO COIMAIBHO- DKOHO-
MHUYECKOTO KJIMMaTa, HOBBIX YCIIOBHH JJIsI UCCIIEOBaHUN U pa3pabOTOK, HOBOH SKOHOMHYECKOH MOJEIH,
MIPOJBUHYTOTO XO3AHCTBEHHOTO0 MexaHu3Mma. /[pyroro He mano. HoBblif myTh pa3BuTHs TpeOyeT M HOBBIX
ycnoBuit ans ceds. Best ucropus [IMPP moareepikmaer sto. [IpoGiema mMmeer Takod BBICOKHN ypPOBEHB
CIIO)KHOCTH, YTO aJMUHHCTPAaTHUBHBIX METOJOB, YOEKICHWH W MPU3BIBOB SBHO HENOCTaTouHO. KoHewHo,
pons 'ocymapcrBennoit AnqmunnctpatuBaoit Cructemsl B [IMPP ouens Bricoka. OHa npu3BaHa OBITH ITyCKO-
BBEIM JIBUTATENIEM W OTNPEACISATh MHOTOE B MPEICTOAIINX paboTax MO CO3AaHHWI0 HEOOXOIMMBIX YCIIOBHIMA.
VYkazaHHble pa0OTHI yke Hauaiauch. OTCIO/Ia U KellaHUE MOJyYUTh BO3MOKHOCTh MPEABUICTh Pa3BUTHE CO-
OBITHI1, yraapIBaTh U MPEJCKa3bIBaTh BAXKHEHIIINE U3 HUX. B X0, Kak Bceraa, MOMIET U KHYT, U MPSIHUK. By-
IyT CTPEMHTEIHHO PACTH CAaHKIMHW 34 OTCTaBaHWE B PA3BUTHH W MPEIIararbCs BCE HOBbIE CTHMYJIBI IS T1e-
penoBuKOB. Bc€ 3T0 OyzeT nenaTthes BIOJNHE pallMOHATBHO a PAlMOHAIBHBIX CTpATETHil Bcerna He MHOTO.
Ha stoM u Moxet 6asupoBaTbcs npeaBuicHue. Ho ans sToro HykHO riyOke BHHKHYTH B camy [IHPP,
YMETh BBIpaOaTHIBaTh PAlMOHAIBHBIE CTPATETHH 3KOHOMHYECKOTO TOBEACHHS Ha COBPEMEHHOM pPBIHKE,
CUHXPOHU3WPOBAaHHBIE C SKOHOMUYECKUMH IHKJIAMU W BUAETH CYIIECTBYIOIIYIO pa30aJaHCUPOBAHHOCTD WH-
TepecoB. Tak B cooTBeTcTBUHU ¢ IKiIaMH KoHapaTeeBa sxoHOMHYeCKHH pocT HauHEéTcs ¢ 2017 roma. Oto
Hen30e)XHO OyIeT COMPOBOXKIATHCS CEPHhEIHBIMU COIMHAIBHBIMH TMOTPSCEHUSIMH, KPYITHOMACIITaA0OHBIMU
MEXTyHApOIHBIMH KOH(IMKTAMA U pa3pylIINTEIFHBIMU TEXHOTEHHBIMH KaTtacTpodamu. B HacTosimee BpeMs
3aBepIlaeTCs OYepEeHON chal W J0 YKa3aHHOT'O MOMEHTA JOJKHO OBITh OTHOCHTENBHO CIOKOWHO. Camoe
BpEMsI 3aHUMATLCSI KOPSHHBIM OOHOBJICHUEM, BECTH MOWUCK HOBBIX 3HAHHU U BO3MOKHOCTEH, pealn30BbIBATh
CyIp00HOCHBIE HAyYHO-TEXHUYECKHE JOCTIKEeHUS U m300perenus. [loka He mo3aHo.

PaboTa mo co3gaHuio HOBBIX YCJIOBHH KH3HEIESITEIbHOCTH HAauWHAeT HaOMpaTh 00OpOTHL. B Hauane
2010 roga Anmunuctpanued [Ipe3umeHTa ObLIM Ha3BaHBI YCJIOBHUS, HEOOXOAUMBIC IS WHHOBAIMOHHOTO
gyna B Poccun: -mep3ocTh, Bepa 1 BOJIS; -CIIPOC HA MHHOBAIUH, a 3HAYNT W JCHBI'H; -TIPHOOPETEHNE HOBE-
IIeTO OTMBITHOTO 000pYMOBaHYS M UCTIOIH30BAHHE OMBITA U 3HAHUN CIIEIIHANCTOB; -TTOBBIIICHUE TNIOTHOCTH
BBICOKOMHTEIUIEKTYaIbHOTO HACENEHUS U 0COOBI HAJIOTOBBIA PEXKHUM; -COQPHHAHCHPOBAHHE CO CTOPOHBI
rocynapcTBa; -liepBas ucTopus ycnexa. Ho ojiHO €0 ycnoBusl, MPpUHIMIIBI U JPYroe -UX yCIelIHas peaiu-
3anus. X0Tenoch Obl YTOYHUTh U CAMH yCIIOBHSL.

Kak BuaHO BbIIIE, Ha MEPBOE MECTO IMOCTaBIEHBI JEP30CTh, Bepa M BOJA. MHOTOJNETHAS MPHUBBIYKA
HIeTTbMOBAaTh HAIUX JIIOJEH 10 JI000OMY TIOBOJY 3aCTaBIsieT MOAYMAaTh 37€Ch TakKe U O "3alIMIIEHHOCTH".
BaxxHo uckirounTh MOO0YI0 BO3MOKHOCTD TIepeXo/ia Ha JIHYHOCTh aBTOPA NPH BBIABIKEHUU W OOCYKIACHUN
WHHOBAIIMOHHBIX HJei. BUTh TOMBKO 1O M4y a He 1o UTrpoky. Mo3roBas araka He HYXKIAE€TCS B KPUTHKE
y4acTHHKOB. OHa Kak BBICTPEN B CIIMHY M JOJDKHA OIIEHMBATHCA KaK KpUMHHANL. HUKTO HE HOIKEeH MMETh
MPaBO BTAITHIBATH B TPS3b JPyroro yenoBeka. Jlomoit "ToBapuieckyro nepcoHanbHyo KpuTuky!" " JloOpbrit
coser syuiie Besikoit Opann” (I'.K.2KykoB).

B kauecTBe BTOPOro HEOOXOJMMOTO YCIIOBHS Ha3BaH CIPOC HA WHHOBAIIWH, BEpHEE, IIATEXKECIIOCO0-
HBIW cripoc. DTo, HECOMHEHHO, CepAleBUHa Mpo0eMsbl, e€ eHTpalbHbIi Borpoc. Eciu B o0uiecTBe, B 9KO-
HOMHKE HET CIpOca Ha WHHOBAIIMH, TO KaK WX HU TOAJEPKMBal, HU jKeJai, mpopbiBa He npou3onaer. Ho-
BBbI€ YCIIOBUSI HEOOXOMMBI, MIPEX/IE BCEro, sl CO3JaHusl YKa3aHHOTO CIpOCa, YTO MPEATNOoJaracT, B CBOKO
ouepe/ib, CO3/IaHNe YCTOHYMBOIO CTPEMIICHHUS BO BeeX cepax M Ha BCEX YPOBHSAX K CAMOCOBEPIIIEHCTBOBA-
HUIO0, K caMopa3BuThio. CTpeMIleHHe K CaMOPa3BUTHIO -KITFOY TSI TI100aTbHOM MOIEPHU3AINH 2 CaMOPa3BH-
THe Kaxaoro — e€ ocHosa. J[.MenBenes B cBoeii ctathe "Poccus, Briepén!" orMeual, uTo B HallleM OOIIECTBE
IIMPOKO PACTIPOCTPAHEHBI MATEPHAIMCTCKUE HACTPOCHUS. Y BEPEHHOCTh B TOM, YTO BCE€ MPOOIEMBI TOIHKHO
pemats rocyaapcTBo. JIn6o kTo-To emi€, HO TOIBKO HE Kaxablil Ha cBoéM mecte. JKenmanue "nemnats ceds'”,
JIOCTUTATh IIar 32 [IaroM JIMYHBIX YCIIEXO0B HE SBISIETCS Hallel HallMOHATbHOW MPUBBIYKOM.

CeromHsi pacX0XUM MHEHHEM CTajio, YTO CIIPOC Ha MHHOBAIMH JOJDKEH (GopMUpoBaThes "cBepxy' de-
pe3 roc3akasbl ¥ TOCCTPYKTYPBI, TOCKOJIBKY HHUIIMATOPAMH MOJEPHU3AILMHN BBICTYNAIOT BBICIINE PYKOBOIH-
Tenu rocyaapcTBa. OHM U JTOMKHBI, Ka3aJ0Ch OB, 32 BCE maTuTh. HO B pykax BhICIIET0 pyKOBOJCTBA HaXo-
ISITCsL OOIIECTBEHHBIE IEHBIM, cOOMpaeMble B 0053aTeIbHOM (MPUHYIUTEIHLHOM) Topsiake. Mcnonp30BaTh UX
MO>KHO TOJIBKO Ha OOIIECTBEHHBIE HYXKIIBI B COOTBETCTBHHU C YTBEP)KIAEHHBIM rocOopkeToM. s kpynHo-
MacIITaOHOTO TOCY/IapPCTBEHHOTO (PHMHAHCHPOBAHUS MOJEPHHU3ALMU CTPAHBI, OYEBUAHO, MOTPEOyeTcs Mo-
nepam3aius e€¢ Oromkera. Ho B mo0om cirydae, oOIMEeCTBEHHBIE ICHBIH MOTYT HCIIONH30BATHCS HCKITFOTH-
TEJBHO Ha OOLIECTBEHHBIE HYXKIBI, HA TO , YTO HY)KHO BCEM M KaXKAOMY. JTO oOlIecTBEHHAs! O€3011aCHOCTS,
3/IpaBOOXpaHeHre, 00pa3oBaHue, KyJIbTypa 1 HayKa U Ap. TOIbKO rocy1apcTBO MOKET OTPEryIMpOBaTh BO-
MPOCHI CEKPETHOCTH M aBTOPCKOTO MpaBa TaK, YTOOBI OHM HE MEIaIH PaclpOCTPAHEHUIO HOBBIX IPOTPEC-
cuBHbIX uaed. Ho ¢puHaHcupoBaHue JTOKaJIbHBIX, YACTHBIX, KOHKPETHBIX MPOEKTOB CO CTOPOHBI FOCYJapCTBa
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HEJIOMYCTUMO. DTO HE MOXKET OBITh FOCYAAapCTBEHHOM 3aqadeil. Omnarta n3 o0Imei Kacchl YaCTHBIX KOHKPET-
HBIX IIPOEKTOB -3TO €CTh OTKPOBEHHas koppynuus. Ho B To e BpeMsi HMEHHO 3TH IIPOEKTHl COCTAaBIIIOT
OOJNBIIMHCTBO paboT M0 HEOOXOOUMON MOIEPHHU3AIMH. DTO €CTh OCHOBHOE TOJIe MOJCpHHU3ALNH, TIe 10JI-
eH OBITh TONyYeH OCHOBHOW ypokail. B cBsi3u ¢ riio0anbHOW MoJepHHU3alMEl COCTaB roCyIapCTBEHHBIX
3aja4d OyneT MEHSThCS, HO CYTH 3TO HE U3MEHUT: rOCyNapCTBO 3a CBOM JI€HBIM CMOXKET 0003HauyaTh JIMIIb
NEPCHEKTUBHBIE, MaruCTPAJIbHbIC HAIPABICHUS Pa3BUTHUS (3alaBaThb BEKTOP PA3BUTHs) M MOANECPKHUBATH
OnaromnpusTHBIE YCIOBUS IS MPOABHKEHUSI IO HUM OCHOBHBIX CHII. A 3TO €CTh BECh NMPOHM3BOACTBEHHBIN
KOMIUICKC CTPaHBbl, BCS COBOKYIHOCTH NPENIPUATHH, KOpHopauuil, GupM U opraHu3anui, YTO U SIBJISETCS
OCHOBHBIM JIBUTaTeeM MonaepHm3anun. s Hero Hem30exHo moTpedyeTcs MpuBlIeYeHNne KamrTana ""co CTo-
poHBI", 17151 6€30IMaCHOCTH KOTOPOTO yiKe B ONvKkaiiiiee BpeMsi MoTpedyeTcs co3AaTh MPO3pavyHylo U CTPOii-
HYIO CyJIeOHYIO CUCTEMY M MPaBOOXpAHHUTENbHBIE OPraHbl C OTCYTCTBMEM Koppymuuu. s ¢puHaHCHpOBa-
HUSI KOHKPETHBIX IIPOEKTOB IOTPEOyeTCs CO3MaTh Psii HOBBIX MEXaHMU3MOB, IPEBPALIAIOLINX 3HAHUS B CTOU-
MocTh. HeoOXoauMo CTaHOBJICHHE W PAa3BUTUE PA3IMYHOTO POAa BEHUYPHBIX ()OHIOB U (POHIOBBIX MeXa-
HU3MOB, HHCTUTYTa YaCTHBIX MPOJOCEpOB U Jip. Ho riiaBHOE, 4TO MPEACTOUT -3TO CO3JaTh YCIOBUS M CY-
BEPEHHOI'0, HE3aBUCUMOI'0 IIPOM3BOAMTEIIS TOBAPOB U YCIYI, KOTOPBIM CErOAHS B OCHOBHOM AyMaeT HE O
CBETJIOM OYAyIIEM a O TOM, KaK 3JIEMEHTapHO BBDKHUTDH, HO YK€ B 0003pUMOM OyayIieM HeCMOTpsl Ha 0OJIb-
IIOH PHUCK BO3BMET Ha ceOsi OCHOBHBIE 3aTPaThl 10 MOJICPHU3AIMK Ha OCHOBE CBOCH KOMIIETEHTHOCTH, CBO-
00AHOrO MBILIUICHUS U BHYTPEHHEW MoTUBalMu. IIpy 3TOM OH JOJKEH 3HATh, YMETh, XOTETh U YCIIEBaTh 00-
HOBJISIThCA. Torma MoaepHU3aIs CMOXKET caMa ce0s1 KOpMUTh. J[j1st 3Toro nmpuobuUib, MOIyYeHHAs: OT MOJEP-
HU3alLUK, JOJDKHA BCSL OCTaBAaThCA Y TOTO, KTO €€ TMOJIy4MJI MpH YCJIOBHM, YTO OHA BCS MOMIET CHOBa Ha
JANbHEMNIIYI0O MOJAEpHU3aLu0. Be€ ocTanbHOE -IIOJIyMEPBI, KOTOPBIE BPsi JIM IIPUHECYT MONB3Yy. BaxHo,
9T0OBI THHOBALIMOHHBIE LUKIBI (YHKIMOHUPOBAIU B PEKUME T€HEpalHy, T.€. C MOJOKUTEIbHON 00paTHOI
CBSI3BIO: YEM JIyUIlle MTOJYYEH Pe3ysbTaT, TeM OoJblIue (pUHAHCOBBIE BO3MOKHOCTH UMEIOTCSI IS 3aKperie-
HUS ycrexa U JadbHEeWero NpoABMKEeHUS BIEpEN N0 MyTH MoaepHu3anuu. CeroaHs BaXXHO TOOUTHCS, Y4TO-
Obl OyKBaJIBHO KaXXI0€ NMpENpHUsITHE O0paTHIO BHUMAaHHE HAa BO3MOXKHOCTH MHHOBAllMOHHOTO DPa3BUTHUS
JIMYHO AJIS1 HETO, JUIS €T0 CaMOPA3BUTHSI U CTANIO MPHUIABATh 3TOMY IIEPBOCTEIICHHOE 3HAYECHUE.

Uro ke MelaeT NpearpusITUiIM caMopa3BUBaThCA? DTO, MPEXk/ie BCEro, KOHEYHO, IKOHOMUYECKHE MTPH-
ynHbl. Kak nokaseiBaet uctopus [IMPP u monenuposanue cpenctamu Teopun AKTUBHBIX CHCTEM BCE OHH,
B IPUHLIHUIE, YCTPAHUMBbI, HO PEAKO KaKoe MPEeIIpUsSTHE CMOXKET CHPAaBUTHCSA C ITUM CaMOCTOsATeNbHO. bes
MOMOIIY CO CTOPOHBI He 000HTHCh. [Ipeoonenue u ycTpaHeHne CyniecTBYIOINX Iperpaj ecth 0e30pexHoe
MoJIe ACATEILHOCTH AJISl CTPYKTYP MEIIKOTO U CpeAHEro OM3Heca, CIeluaTu3UpOBAHHBIX Ha PEHICHUH OTpe-
nenéHuelx npobnem. Iloanepxka u MOMOILE NPEANPUATHIM HA IYTH MOJEPHHU3ALUHU JOJDKHO CTATh MPHUTS-
raTelbHbIM MECTOM ISl POCCUHCKHUX HpeanpuHumareneid. HeoOxonnma cepbE3Has IOMOLIb U CO CTOPOHBI
roCy/apcTBa, €ro 3aKOHO/AATeNe! 1 MPaBUTEIbCTBA. TaK YTO K€ HYXKHO, MPEXKIe BCEro, UIs CO3/IaHuUs yCIo-
BUH caMOpa3BUTHUS npeanpusatuii? Muoro dero. OTMedy JIMIIb HEKOTOPBIE aCIEeKThl, BXKHbIE 110 Pe3yibTa-
TaM BBINOJIHEHHOTO MOJEIMPOBaHUs. Bo-NIepBhIX, B OLEHKE AEATENLHOCTH HPEANPHUATHH HYKHO OKOHYa-
TEJNBHO OTKAa3aThCsl OT HMCIOJIb30BaHUS TOJBKO OOBEMHBIX MOKazaTelneil. B mociemHee Bpems, moyemy-To,
CHOBa TUIaBHbIM nokazaresneMm ctail BBIL. Ho ecnu HOBas mpoaykius COOTBETCTBYET IMOCJIEAHUM HAy4dHO-
TEXHUYECKUM JOCTIKEHHAM, TO €€ KayecTBO, KaK MPaBHUJIO, BBILIE a ce0eCTOMMOCTh HIKe. MoJaepHU3HpO-
BaHHAas MPOAYKIINA, YECTHO BBICTABJICHHAsA HAa PBIHOK, MOXET HE J1aBaTh 3aMETHOTO MpHUpocTa "Bana" u mpu-
BOJMTH K OTPUIATETILHON OLIEHKE JESITeTbHOCTH.

[Tapagokc Nel. Heo6xonum HOBBIM MOAXOJ M HOBBIE MEXaHW3MbI B OLICHKE JESTEIbHOCTH HMPEATIPHS-
THH.

MojepHU3MpOBaHHbBIE IPOIYKIIMS U MPOU3BOJICTBO JAIOT ILIOXO IMpecKa3zyeMble KoyiebaHusi MpuObLIH,
YTO MOXKET CTaTh NPUYMHON CEPbE3HBIX OCIOKHEHUH C HAJIOTOBOM MHCHEKIHMEN U JPYTUMH TOCOpraHaMH U
MPUBOIUTH K CEPhE3HBIM ITpadaM U CAaHKLUSIM.

[Mapamoxc Ne2. HeoOxoauMbl HOBbIE MEXaHU3MBI HAJIOTOOOI0KEHUS M HOBBIE CTPYKTYPHI 3aTparT.

MHHOBaIIMOHHBIE TTPOEKTHI BCET/Ia HECYT B cebe OobIioi pruck. [Ipudém cuitel U cpencTBa HYKHO 3a-
TPAaTUTh CETOAHS a Pe3yibTaT BO3MOXKEH TOJBKO B OyIymieM, 4acTo OTHanE¢HHOM. OT4asHHBIE CMeTbYakd
MIPOCTO HE UMEIOT YaCTO BO3MOXKHOCTH HACHaAUThCS pe3yiabTaroM. OH 10CTaéTcs APYyTryuM, 9acTO OTKPOBEH-
HBIM [TPOTUBHUKAM, KOTOPBIE MTPUXOIAT HA CMEHY HOBATOPaM.

[Tapagokc Ne3. HeobxoaumMa NpUHIMIHMAIBHO HOBAasi CUCTEMA CTPAaXxOBAaHUS WHHOBAILIMOHHOW JEATENb-
HOCTH.

Monepau3anus MpoIyKIINKA U MTPOU3BOACTBA MEHAET TPeOOBaHMS, WHOTAA KapJUHAIBHO, K pabodeil cu-
ne. ObeceunTh TOJDKHYIO TIEPEIIOATOTOBKY KaJIpOB MPEATPUITHE CaMO MTPOCTO HE B COCTOSHUH. 31eCh 0e3
BHEIHEH nmomomu He 060iiTuck. C 0AHOM CTOPOHBI, NPEANPUATHS JOIDKHBI MOTYYUTh OO0JIbIIEe CBOOOIBI AJIS
BBICBOOOXKIeHUS pabodeit crtbl. C IpyTroi CTOPOHBI, ISl COMMATLHOMN 3alTUTHI HACETICHUS HEOOX0IMMa IIIH-
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pOKasi CeTh IIEHTPOB MEPENOJATrOTOBKU KaJIpOB C TapaHTHPOBAHHBIM IMPEJOCTABICHUEM COOTBETCTBYIOIIHX
pabounx MecT.

MonepHu3anys MPOoU3BOJCTBEHHBIX (DOHIOB BBICBOOOXKIACT, KaK MPaBUIIO0, OOJIBIIOE KOJTHYECTBO JOPO-
TOCTOSIIIETO TEXHOJIOTHYECKOTO 000pYI0BaHUS U OCHACTKU. J[JIs MX peain3alvu U yTUIN3aIiH TaKKe HYXK-
Ha BHEIIHSS TIOMOIIb B BUJIC COOTBETCTBYIOIUX MEXaHU3MOB (OUPKH, MEXKYHAPOTHONW TOPTOBIIH U JIP.).

MopepHu3aius MPOU3BOJCTBEHHBIX PECYpCOB MOXKET BBI3BIBATH JCDUIMT U JaKe KPU3UC HEKOTOPBIX
n3 Hux. [loTpeOyercs HOBast cUCTeMa rOCYAapCTBEHHBIX PE3EPBOB M MOJKIIOYCHUE TAKUX MEXaHU3MOB Kak
roc3akas M Jpyrux.

B 3akiovenue HY»XHO MOAYEPKHYTh, YTO NpuMeHeHne Teopun AKTUBHBIX CHCTEM sl aHANIN3a BaXK-
HEHIINX TOCYIaPCTBEHHBIX MPOOJIEM MTOATBEPKIACT TE3KC, YTO HET HUYETO NMPAKTUYHEES, YeM XOpOIlas TeO-
pHsL.

Jlumepamypa

1. BYPKOB B.H. u np. Teopus akmusHbix cucmem u CO8ePULEHCMBOBAHUE XO3AUCBEHHO20 MEXAHUBMA.
M.: Hayxka, 1984.
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Ha npumepe ynpagnenust oxpanno-KoHmpoasHbiMu MePAMU paAcCMampuedaemcs Mexanusm 000CHO8aHUS CO-
CMasa NOZPAHULHBIX Cpedcms. B 0cHO8y NOCMAaHO8KU 3a0ayu MOOEIUPOBAHUS NOJOINHCEHb NPUHYUNBL 0XPA-
Hbl 2panuybl U QYHKYUU NOSPAHUYHBIX CPedCm8, NO38oaAwWUe chopmynuposams kpumepuu. Llenvio mooe-
JUPOBAHUSL SIGNAEMCA NOCMPOEHUE PAHICUPOBAHHO20 CNUCKA NOSPAHUYHBIX cpedcms. DopmanbHulll UH-
CMPYMEHM MOOeIUPOBAHUs — UCHONIb308AHUe epanuybl U paneos Ilapemo.

KitroueBsie ciioBa: MpUHIUIBI OXPaHbl TPAHUIEL, (YHKIMHA MOTPAHWYHBIX CPENICTB, MHOTOKpUTEpHATbHAS
3aja4a, MHOXecTBO [lapeTo.

BeedeHue

BBuy CI0)KHOCTH NPOIIECCOB MOTPAHUYHON OE30MACHOCTH MO/JIENIN ATHUX MPOLIECCOB 00Pa3yIOT MaTpH-
Iy — COBOKYITHOCTh ME€papXuil ¥ IenovYek Moneiei. Mepapxus Mozesneli morpaHuYHoON 0e30MacHOCTH JTOJIK-
Ha BKJIFOYATh (PU3UYECKre MOJeNnu (HMKHUE YPOBHH MOAEITUPOBAHUS), 3aTeM TEXHUIECKHE (CPETHUE YPOB-
HH) U, HAKOHEIl, MOJIEIIN C YYaCTHEM JIIOeH (BBICIINE YPOBHH).

B ocHOBY BBICIIMX ypOBHEH MOJEIHPOBAHMUS MOJIOKUM NMPUHIMITBI TOTPAHUYHOMN JesTeNIbHOCTH (0Xpa-
HBI ¥ 3aLUThl TPAaHULIBI):
— KOMIUIEKCHOE IPUMEHEHHE CHJI M CPEICTB;
—  HENpepBIBHOCTh OXPAHBI T'PaHHULIBL;
—  aKTHBHOCTH (MOOWIJIBHOCTB) H JIp.

[lepeuncnennsle npuHOUNBI ObUTH copMynarpoBaHbl eme B «bosSpckoM mpuroBope o0 CTAaHUYHOM U
CTOpPOXKEBOH city)0e» oT 16 despans 1571 r. [1].

HCHO‘IKI/I MOILGJIeﬁ CTPOATCA Ha OCHOBE MECTOAOB YIIPABJICHHUA U HUKIIOB ACATCIIBHOCTH. HOCKOJ’IBKy MeE-
TOJ TIPEAIOJIaraeT 3BECTHYIO MOCIIENI0BATEIILHOCTh AEUCTBUH [2], TO N3BECTHBIE METOABI YIPaBIECHHS I10-
TpaHUYHON 0e30macHOCThIO  (YIpaBICHHWE PEXUMHBIMH, TPOPHIAKTUIECKUMH MepaMH, OXpPaHHO-
KOHTPOJIBHBIMUA M OTEPATUBHO-CHJIOBEIMH MEpaMH) BKJIIOYAIOT (POPMBI U TIOCIIEOBATEIBHOCTH JICHCTBUN
(UMKIIBI IEATEIBHOCTH U YIIPABIICHHUS).

[IpuMeHHuTENEHO K YNPaBICHHUIO OXPAaHHO-KOHTPOJIBHBIMH MEPaMH BBLACISIOTCS AECATh (DYHKUMN
CpPEACTB MOTPAHUYHOM CITY>KOBI M IEBATH QYHKIMHA CPEACTB OIPAHUIHOTO MoHcKa [4; 5].

[IpuHnunam oxpaHsl TPaHULB! U (PYHKIMAM MIOTPAHUYHBIX CPEACTB MOXKHO IOCTaBUTh B COOTBETCTBHUE
KPUTEPHH.

1. Kpumepuu oxpaHHO-KOHMPOJIbHbLIX Mep

ITycTb MMeeTCsl MHOXKECTBO THIIOB IOIPAaHUYHEIX cpeacTs i = {1, ..., n}. Onpenemnm matpuiy &= [&],
rae 0 < & < 1 ecTb CTeneHb peanu3alyy CPeACTBOM i-ro Tuma j-it GpyHnkunn. [lepedrcieHHbIM IPUHIMIAM
OXpaHbl I'PAHULIBI MO>KHO [IOCTABUTh B COOTBETCTBUE KPUTEPUU!

—  KOMIUIEKCHOCTh — KOJIMUECTBO & = Zéij (GYHKIME CPEeCTB, pealn3yeMbIX CPEACTBOM | MOTrpaHUYHON
i

ciry>XO0BI (TIOHCKa);

—  HENpepBIBHOCTH OXPaHbl — KOI(PQHIMEHT 7} HEMPEPHIBHOCTH HCIIOIBb30BAHMS CPEJCTBA I-TO THIIA IO
HanpaBJIeHUsIM U BpeMend, 0 < 77 < 1;

—  MOOMIBHOCTB — KO3()(DUIMEHT £4 MOOMIBHOCTH CpencTBa i-ro tuma, 0 < g4 < 1,

—  HENpPEephIBHOCTH (M0 GYHKIMAM M 3a1a4aMm) — KOdbhuLHeHT p; = miln &ij DaBHOMEPHOCTH pacmpesene-

HUS TOTPAHUYHBIX CPEJACTB MO (QYHKIINH |;
— croumocth Ci cpesicTBa i-ro Tuma.
B uacTHBIX MeTOAMKaxX CIUCOK KPUTEPHEB MOXET ObITh pacmupeH. Hanpumep, s cpencts oOHapy-
JKEHUs JOTIOJHUTENBHO BBOASTCS Kputepuu [3]:
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BEPOATHOCTH Ti CBOCBPEMCHHBIX M KaUECTBEHHBIX JCHCTBUI 10 CHTHAJIAM TPEBOT 3a CUET MPUMCHCHUS
CPEJICTBa i-TO THIIA;
K03 PHUIIMEHT CONPOBOKICHUS CPEACTBA i-TO THIIA U JIp.

[NepeurncenHple KPUTEPHUH TIOJIOKEHBI B OCHOBY MEXaHH3Ma PaH)KUPOBAHUS CPEJICTB.

2. MexaHu3M paHXupoeaHusi No2paHuUY4YHbIX cpedcme

I[J'I}l TUIIOBOI'O0 y4aCTKa BLI6paHHOI‘O MNOrpaHUYHOr0 peruoHa BBIYUCIIAIOTCA 3HAUCHUA KPUTCPUCB, U

ctpoutcs rpannma [lapero. CpencrBa, mpuHamIexkarre rpadure Ilapero, mmeror padr 1. Y mamuMm 3T cpen-
CTBa M3 PAaCCMOTPEHMSI M BRIYHCINM HOBYIO Tpanuiy llapero. CpenctBa Ha 3TO# TpaHuie OyIyT UMETh paHT
2. IToBTOpsieM UTEpalMIO, OKa He epedepeM Bee cpeacTna. [is kaxmoro K-ro panra onpenenim:

MOIIHOCTH Ay paHra — KOJIMYECTBO AJIEMEHTOB, TIPHHAICKAIINX K-My paHry;

cuna Py paHra — KOJIMYECTBO AIEMEHTOB, KOTOPbIE TOMUHHPYIOTCS JIFOOBIM IIEMEHTOM K-ro paHra;
YIaJIeHHOCTh Sy paHra — CpeHee yaajieHre 3JIEMEHTOB, IIPHHAICKANINX K-My paHry, OT Hadaua Koop-
JIMHAT;

cpennee (MuHuManbHOE) paccrosiaue Ry (Wy) Mexay panramu K u | — cpennee (MUHUMAIBbHOE) PaccTo-
SIHUE MEX Ty dJieMeHTamu panros K u |.

Brruncnennrle PaCCTOAHUA MECKAY paHraMU IOJIC3HO CPABHHUBATH C MOTPCIIHOCTAMU OIPECACIICHUA HUC-

XOJHBIX JaHHBIX I10 paCCManHBaCMOﬁ 3aJa4dc.

Takum 06pa30M, JUIT KOKI0Tr0 TUIla MOTpaHUYHbIX CPEACTB MBI BBIYUCIIAEM €TI0 paHr, IoJiydas TEM Ca-

MBIM PaH)XUPOBAHHBIH CIIMCOK CPENICTB.

Ha puc. 1 mokazan npumep paHXUpOBaHMS MOTPAHUYHBIX CPEJCTB C HCIIOJIB30BAHUEM KOMITBIOTEPHOM

mporpammser AcdPareto.

¥ Paroknposanie NorpaHiHbx cpeacTs == ==
% Cuer + - x N |F'aHr j |
PaHr MowrocTe parra| Cuna parra | Yaanenrocts panral Cpeares paccrosnie| Murivanshoe pacerostue| — «
» 8 1A 29731 04175 0,004
B 5 2.55581 029491 0
3 4 1 1.6609 0.34675 0 E
4 1 0 1.31415 1.31415 0

Puc. 1. Ceoounvie pesynvmamol panicuposanuss cpeocmas

Pesynprar pamxupoBaHUs — TONXydeHHE chucka 3(Q¢GeKTHBHBIX / HEI(P(HEKTHBHBIX NOrPaHMYHBIX

cpeactB. DPQeKT OT BHEAPEHHUS MeXaHU3Ma 3aKIIF0YaeTCsl B BEISIBIIEHHH W 0TOOpE HA paHHUX dTarax IJIaHu-
pOBaHUs U OpraHu3anuy 3 EKTUBHBIX TOTPAHUYHBIX cpelicTB (0TceBe HEI(D(HEKTUBHBIX).

6.

7.

8.

10.
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MOAENNPOBAHUE BIIUAHUA NOBEAEHYECKNX CTPATEIMA HA
3®PEKTUBHOCTb PACMPELENMUTENIbHOWU CUCTEMbI'®

Axpemenko A.C.,
(HHY Bvicwas wixona sxkonomuxu, Mockea)
aakhremenko@hse.ru
Ilerpos A.II.
(Ancmumym npuxiaonou mamemamuxu
um.M.B.Kenoviuwa PAH, Mockea)
petrov.alexander.p@yandex.ru

Paboma noceauena nocmpoenuto u aHanuzy 08yxX OUHAMUHECKUX MoOeleli, ONUCLIBAIOWUX GIUAHUE CINPa-
meauti UHOUBUAO8 NO UHBECMUPOBAHUIO PECYPCO8 8 USMEHeHUe UHCIUMYMO8 HA dPPEeKmuUsHoCms COyUalb-
Ho-noaumuyeckol cucmemvl. C Mamemamuieckol Mo4KU 3penus, Kaxcods u3 mooenel umeem euo cucme-
Mbl ypasHenuli 8 OuckpemHuom epemeru. llpusooamces pe3yibmamsl AHATUMUYECKO20 UCCAe008AHUSA U Gbl-
YUCTUMETLHBIX IKCNEPUMEHTNO08, NPEOTIONHCEHA COOEPIHCAMENbHAS UHMEPNPEeMayUs.

KirroueBble croBa: MHCTUTYIMOHAJIBHOE MHBECTHPOBAHHWE, MaTeMaTH4ecKas MOJENb, Iepepacrperese-
HHE PECypCoB.

B mnacrosmed pabore paccMaTpuBarOTCS OUHAMUYECKHME MaTEMaTHYECKUE MOJENH, BbICTYMAIOIINE
CPEACTBOM TEOPETHUYECKOTO M BBIYUCIUTEIBHOIO aHAJIN3a Pa3lIWYHbIX aCIEKTOB COLUAIBHON 3¢ (EeKTHBHO-
ctu [1-3]. B 11eHTpe UCCIenoBaTeIbCKOr0 BHUMAaHMs HAXOIUTCSI 3aBUCUMOCTh 00IIeH 3(h(hEeKTUBHOCTH CH-
CTEMBI OT BBHIOOpA MHIUBHIIOB MEXIY MPOU3BOIUTEILHOMN NESTEIbHOCTHI0O U WHCTUTYHOHATLHBIMH HHBE-
CTHPOBAaHHEM — BJIOXKEHUEM PECYPCOB B U3MEHEHHUE IIPABHJI UTPHD» B 001IeCTBE. AKTOPBI B MOJICIISAX XapakK-
TEPU3YIOTC HWHIUBHIYaIbHON 3(PPEKTHBHOCTHIO - CHOCOOHOCTBIO MPEOOpPa3OBBIBATE HEKOTOPHIM pecypc,
MOJYYEeHHBIA B OIMH MOMEHT BPEMEHH, B HEKOTOPBIH MPOJYKT, BBIPA0ATHIBAEMBIN B CIECAYIOUIMA MOMEHT
BpeMeHH. Kaxxaplil akTop MMeeT Takke BO3MOXKHOCTh HHBECTUPOBATH ONPEACICHHYIO JOJI0 PECYPCOB HE B
HPOU3BOJICTBO, a B OOpBOY 3a pachpenenuTebHble MPEUMYIIECTBA. JTa 0 AJIs I-TOr0 aKTopa HUXe 000-
3HaveHa uepe3 7;, a apdexruBHOCTH akTopa — uepe3 x; (1=1.,K, rae K — xomuyectBo akropos). [Totpa-

YeHHBIE Ha MTOJINTHIECKYI0 O00pBh0Y PECYpCHl YXOIAT M3 CHCTEMbI 0€3BO3BPaTHO, B TO BPeMsI KaK WHBECTHIINU
B MPOM3BOJACTBO BO3BPALAIOTCA B HEE B CICAYIOIIMI MOMEHT BPEMEHHM B BHIE pecypcHoro Bxozaa. Llen-
TPaJbHBIM MaKponapamMeTpoM B MOJIENU BBICTyMaeT cucreMHas 3¢ ¢pekTuBHOCTh. OHa MpeNcTaBIseT cO00MH
OTHOILIEHUE COBOKYITHOI'O MPOJIYKTa «HA KOHEI IroZja» K COBOKYITHOMY PECYpCY «Ha Hadajo rojaay». OTo 3H-
JIOTE€HHBIN JUHAMUYECKHA TTapaMeTp, 3aBUCANINN OT HHIUBUAYAIbHON 3(pQEKTUBHOCTH aKTOPOB U BHIOOpa
WMH CTpaTeruil MpOU3BOJICTBA/paciipe/ienieHus. BBoaurcs 1 GopMalibHO ompesenseTcs MOHsITHE PaBHOBEC-
HOM cHuCTeMHOHN 3()(PEKTUBHOCTH, CTAHOBSIICHCS MOCTOSHHON BEJIMYMHON MPHU JOCTHKEHUU CHCTEMOM CTa-
IIMOHAPHOTO COCTOsIHUS. PaBHOBecHas cuctemMHas 3(pQEeKTHBHOCTH SBIsIETCS 0000MIAIOIeH XapaKTepUCTH-
KOM pa3BUTHs CHUCTEMBI: €CIIM OHa MpeBbImIaeT 1, TO peanusyeTcsl «CLEHapHUi TMPOLBETAaHUS», €CIM OHa
MEHBIIIE €IMHULIBI, TO «CLEHapuil aerpaganuuy. [Ipyu 3ToM yCTaHOBIEHHE PABHOBECUS! OJHOIO WIH JAPYTOro
THTIA B OOIIEM CiTy4ae MPOUCXOJUT B TEUYCHHE OMPEACIICHHOTO MEepHo/Ia BpeMeHH (MHOTJa — BeChMa JJIU-
TEJIHHOT0), Ha TIPOTHKEHUH KOTOPOTO MPOHCXOIAT HEMOHOTOHHBIE H3MEHEHHUS B PECYPCHOM 00eCIeYeHHO-
CTH MHIMBUAOB. TakuM oOpa3oM, IpH OIpeIeeHNH 01, NHBECTUPYEMON aKTOpOM B NiepepacipeiesieHue,
BAXKHYIO POJIb UTPAET FOPU30HT IUIAHUPOBaHUsS. TakKe BBOJUTCS MOHATHE MOJIUTHUYECKOW HArpy3Ku Ha CU-
CTeMY, MPEACTABISIONIYI0 COO0M OO0 CHCTEMHOTO pecypca, HHBECTUPYEMYIO akTopaMu B 00phOy 3a mepe-
pacnpenenenue. [ns ogHON M3 Mojzienel JIoka3aHa TeopeMa O CYUIECTBOBAHUHU M €IMHCTBEHHOCTH PaBHO-
BECHOI'O COCTOSIHHS.

PaccmoTpum Goee moapoOHO OAHY U3 TOCTPOSHHBIX MOJEIEH.

[Ipenmonaraercs, 4To paccMaTpuBacMON COLMAIBHO-IIOJIMTHYECKON CHUCTEME BBIIEISIOTCS K KIIaHOB,
KOHKYPHUPYIOIINX 3a pecypc. B HauyaabHbIE MOMEHT I-ThIii KJIaH pacrojiaraeT pecypcoM B KOJHUYESCTBE

R (O) i=1,..,K. O0beMbl pecypcoB, HampariisieMbie Ha OOpbOY 3a nepepacrpeiesieHle, COCTaBIIAIOT, COOT-

BCTCTBCHHO,

1% JTammoe mayunoe uccmenopanue (Nel4-01-0127) oimonseno npu momaepxkke Iporpammer «Hayamsiit dorgy HAY
BILID» B 2014/2015 rr. u npu noguepxkke PODU (npoext 14-06-00226)
196


mailto:mgoubko@mail.ru

COJIEP)KAHUE

(1) w(0)=mR(0),..., we (0)=7cR« (0)
OTH BEJIIMYUHBI OMPEICIISIOT MIPOIIOPLIMIO, B KOTOPOH CHCTEMHBIN pecypc OyaeT AeTUThCS MEXIY KIaHaMHU
Ha CHe,HyIOH_[eM BpeMeHHOM mare.

OCTaBIHI/ICCﬂ A0JI1 pECYypCOB HAIIPABJIAKOTCA HA IMPOU3BOACTBO!
2) r(0)=(1-m)R(0),..., 1 (0)=(1-7 )R« (0)

BenvnunHaa npou3BeeHHOT0 TPOayKTa omnpenensercs 3Q(QeKTHBHOCThIO KIIaHa M MPOU3BOJICTBECHHBIM
pecypcom:
(3) p(0)=%1(0),... Pk (0)=x«rc (0)

CyMMa 3THX MPOAYKTOB €CTh OOLIHI pecypc CIIEAYIONIEro roja:
(4) R(1)=p(0)+...+ px (0)

Ero pacnpenencHue Mexay KiaHAMH MPOUCXOJHUT MPOMOPIMOHATHHO BBeJACHHBIM (hopmymnoii (1) Be-
caM:

R (1) %O R)-— kO

V= a0+ rw (0) S (0w (0)

Ha criemyromieM BpeMEHHOM IIare UK TIOBTOPSIETCSL.

B pamkax Ooiee CIIO)XHOTO BapHaHTa JaHHOM MOJEIH PacCMaTpPHUBACTCS TAKXKE paclpesiesieHHe Mmpo-
IYKTa MEXy WHIWBUIaMHU BHYTPH KIIAHOB (2 HE TOJIBKO MEKAY KIIaHAMU).

Jlpyras rpymma Mojeneil oCHOBaHA Ha yBS3Ke pacrpeneieHus ¢ 3h(eKTHBHOCTBIO aKTOpoB. MIMeHHO,
MpeIoaraeTcs, HampruMep. YTO MOJUTHIECKOE HHBECTUPOBaHKE HanOolee 3(pGEeKTHUBHOTO aKTopa CIoco0-
CTBYET YBEJIMUYEHHIO HE TOJNBKO €ro JOJIH B MOCIEAYIONIEM paclpeeieHul PECYpcoB, HO U IOJEH Ipyrux
3¢ (hEeKTUBHBIX aKTOPOB.

[TpoBenen aHanu3 Mozeel aHATMTUYSCKUMH M YHCICHHBIMU MeTogamu. [Toka3zaHo, B YaCTHOCTH, YTO
yBEeIHYCHUIO A(P(PEKTHBHOCTH CHCTEMBI CIOCOOCTBYET NPEHMYIIECTBEHHOE pACIpeIeieHHe B MOIb3Y
Hanbosnee 3pPEKTUBHOTO aKTOpa, HO MPU 3TOM WHBECTUIMH B MHCTUTYTHI HE JOJDKHBI OBITH HACTOJBKO
OO0JIBIINMU, YTOOBI UCTOIIUTH CUCTEMY.

Jlumepamypa

1. AXPEMEHKO A.C., IIETPOB A.IL. Ilonumuueckue uncmumymul, 3¢pgpexmusrnocme u oenpu-
sayus; mamemamudeckas mMooeiv nepepacnpeoenenusi noarumudeckoeo eauanus // Tomuc, Ne6,
2012, C. 81-100

2. AXPEMEHKO A.C., IIETPOB A.Il. Mamemamuueckas modens nepepacnpedeneHusi NOIUMuYecKo2o
GIUSTHUSA: pe3VIbmamyl U nepcnekmussl // MaremaTnieckoe MOJICTMPOBAHUE COLHAIBHBIX MPOLIECCOB.
Bemm. 15. Iox pen. A.Il.MuxaitnoBa — M.: MAKC Ilpecc, 2013. C.4-21

3. AXPEMEHKO A.C., TIETPOB A.Il. Hucmumyyuonanohoe unsecmuposanue u 3¢)ghexmus-
HOCMb 00UeC8eHHOU cucmemvl. OnbIm mamemamuyeckozo mooenuposanus // METO/:
MocCKOBCKUI €XerogHUK TPyJOB U3 oOuiecTBoBequeckux aucuuiuine: CO. Hayu. Tp. / PAH.
NHHMOH. LlenTp nepcnekT. METOA0JIOTHI COLIMAIbBHO-TYMAaHUT. Ucciel.; no pea. M.B. Unbu-
Ha. — M., 2013. — Beim. 4
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MYJIbTUKOMAHOHbLIE CUCTEMbI*

Baromun C.JL.

(Vluneyxuii cocyoapcmeennvlil meXHUYeCKUil YHUGEPCUMEnt)
sabl@lipetsk.ru

IIpeonooicena 0cHOBAHKASA HA UCNONIBL308AHUU MeMA2PADO8 U KPOHEKEPOBbIX NPOU3BEOeHUL MaAmMpuy mame-
mMamudeckas Mooeib QYHKYUOHUPOBAHUS MYNbIMUKOMAHOHBIX CUCHEM, COCHOAWUX U3 83AUMOOELCEYIO-
WUX KOMAHO, 0OPA30BAHHBIX A2EHMAMU.

KoroueBrle cioBa: MYJIbTUAr€HTHbIE CUCTEMBI, MYJIbTUKOMAaHJIHBIC CUCTCMBI, MeTanaCI)BI, KPOHEKEPOBBI
MMPOU3BCACHUS MAaTPHUII.

BeedeHue

Mynstiarentasle cucteMsl (MAC) cocTosIT M3 B3aMMOJEHCTBYIOMIMX areHToB. B pasBuTme 3TOTO
mynbTukoMangHble cucteMbl (MKC) cocTosT U3 B3aMMOIEHCTBYIOIIMX KOMaH[, 00pa3oBaHHBIX areHTaMU.
Maremarndeckue MoAenu GOpMUPOBAHUS U (PYHKIIMOHUPOBAHUS OT/IEIHHO B3ATON KOMaHbl KaK KOJUICKTH-
Ba, CIIOCOOHOTO JOCTHTaTh I[EJIM aBTOHOMHO W COTJIACOBAHHO MPH MUHHMAJBHBIX YIIPABIAIOMINX BO3ICH-
CTBUSIX, Ipe/CTaBiIeHbI B [2]. [lanee npeamnonaraercs, 4To i Ka)I0W KOMaH/Ibl 3TH 3a[laul pelieHbl. Ma-
TemMarniyeckue Moaenu ¢pyHkunonupoBanuss MAC OCHOBaHBI Ha MCHOJNB30BAaHUU TPadoB M XapaKTepU3YIO-
mux ux mMatpwuir [3].

Lenp naHHO#M pabOTHl — MPEJIOKUTH OCHOBAHHBIC Ha HMCIIONB30BAHUU MeTarpagoB M KPOHEKEPOBBIX
MPOU3BEICHUI MaTPHIl MaTeMaTnieckue moaenu pyHkunonuposanuss MKC.

L PaGoma noooepocana MOH P® ¢ pamxax nepeunss HUP 6a3060ii uacmu I'ocsadanus é cpepe nayunoii oesmensHo-
cmu, npoexm Ne 970).

1. Baszosast Modesib MAC

bazoBas muddepennnanpaas monens MAC, cocrosimieil m3 M B3aUMOJIEHCTBYIOIUX areHTOB, IMPEJ-
craBisercs B Buge [3]
(1) x=-WL-x,
rze X — BEKTOp cocTtosiHui arentoB, WL — B3BemeHHbIH namnacuad oprpada, accouuupoanHoro ¢ MAC,
BEPIUITHHBI KOTOPOT'O OTOKAECTBIIAIOTCS C areHTAMH, a B3BEIIIEHHAs Jyra OT BEPIIMHBI j K BEPIIMHE | MPOBO-

JIATCS TOT/IA ¥ TOJIbKO TOT/a, Korja Bec Wy > 0. IMpucyrcteue B oprpade 3Toi Iyru 03HAYAET aKTHBHOCTB

KaHajia HHPOpPMAIIMHU OT areHTa j K areHTy i. DTy nH(OpMaIUio areHT | MCHONIb3YeT JIIsi KOPPEKIIUH CBOCTO
COCTOSIHUSI B COOTBETCTBHH C Pa3BepHyTOH Gopmoii Mojenu (1)

. m -
2 X = —ZHW” [ —x;1i=1..,m,
TaK uto ¢ BecoM W; > 0 arent i yunTeiBaeT pacXoxk/eHne SHAUCHUS CBOETO COCTOSHHS X; CO 3HAUYEHHEM X|

COCTOSIHUSI areHTa j.
Ecmu | — matpuna wHmmneHTHoctu oprpada, a Wl — Hamamexxammm oOpa3oM chopMHUpoBaHHAs €ro
B3BELICHHAS MaTPUIAa MHIIMJEHTHOCTH, TO B3BEIICHHBIN JariacuaH MpecTaBiIsIeTcs B BUIE

(3) WL=WI-IT;

1ipu 3ToM B MozienH (1) Bextop |7 X sB/IsleTCS BEKTOPOM PACXOKICHHIT COCTOSHMIT areHTOB.
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2. Modesnb MKC

[TycTh Temeps MHOXKECTBO M3 M areHTOB pa3OMTO HA M B3aMMOJCHCTBYIOIINX HETIEPECEKAIOMIMUXCS KO-
MaHJ, KaX/as 03 KOTOPBIX COCTOUT W3 ¢ arcHToB, Tak 4r0 M=m-, a Beca Wj; > 0, i,j=1,...,m, xapakrepu-

3yI0T B3aumoJieiicTBie komaHa. C 3Toil cuTyarueil, BMeCTO MCIOIB30BAHHOTO BBITIIE Oprpada, acCOmuupy-
eTcs metarpad, onpenensemsiii [4] kak rpagoBas CTPyKTypa ¢ HOCHTENEeM U3 M BEpINNH, OTOXKICCTBISIEMbIX
C areHTaMu, COCTOSIIAasl U3 M METAaBEPUIUH — C-3JIEMEHTHBIX MOJMHOKECTB MHOXECTBA BEPIIMH — OTOX-
JIECTBIISICMBIX ¢ KOMAH/IaMH1; B3BEIICHHAS. METAyTra OT METABEPIIMHBI | K METABEPIIHHE | TIPOBOIMTCS TOTIA

¥ TOJIBKO TOT/a, Korza sec Wj; > 0. IMpucyrctBue B MeTarpade 5TOM MeTaIyTH 03HAYAET AKTMBHOCThH KaHa-
na nHGoOpMaIUK OT KOMAH/IBI | K KOMaH/e i. DTy HHPOPMAIIMIO KOMaHIa | HCIOIb3YeT ISl KOPPEKIIUH CBO-
€ro COCTOSIHUS — CYMMApHOT'0 COCTOSTHUSI BXOJIAIIUX B 3Ty KOMaH/y areHTOB.

B cOOTBETCTBUU ¢ Onpe/ieicHHeM MaTPHUIlbl HHIUACHTHOCTH MeTarpada [4] B paccMaTpuBaeMOM 371€Ch
CJIydae OHa MOXKET OBITh TIPEICTaBIICHA B BH/JIE

@ M=1®J

rae | — matpuia uHIMAeHTHOCTH oprpada MAC, J_, - cronber IIMHBI ¢ U3 eIUHUL («cyMMaTopy), & —

cx1?

3HaK KpoHekepoBa mpomsBeaeHus marpull [1]. CooTBeTcTByIOIAs B3BEIICHHAS MATPHLA WHIMACHTHOCTH
MeTarpada MoKeT OBITh TPEICTABICHA B BUIC
5) WMI =WI®J_,.

B3Bemennslii namnacuad merarpada MoxkeT ObITH MpEACTaBICH B BHAE, COOTBETCTBYIOIMIEM (3) U HC-
nonp3yromeM (5) u (4):
6) WML=WMI-MIT=WI®J_) (1®J_)".

B COOTBETCTBUU co CBOWCTBAMHU KPOHEKEpOBa IIPOU3BEACHUS
(A®B)' =A" ®B",(A®B)-(C®D)=(A-C)®(B-D) ¢opmyna (6) MoxkeT ObITh MepemnucaHa B
BUC

7 WML=WI-1T)®(J,,-J.,')=WL®J

Trac J oxc KBaJgpaTHad MaTpula rnopsaaka ¢ u3 CIuHUIIL.

Ccxc !

Mopenn MAC (1) coorerctByer Monenb MKC, ¢ yuetom (7) u (6) 3amuceiBaeMasi B BHJIE
(8 X=-WMLK=-WL®J )% =-WI®J.)-(I" ®I,)X,
rae X - «UIMHHBI» CTONIOEI, COCTABJIEHHBIN U3 TOCIIEJOBATENLHO 3alMCAHHBIX COCTOSHUN areHTOB KO-
Man; ipu 3toM Bektop (| T®J chl))? SBJISIETCS] BEKTOPOM PACXOXKICHUN CYMMAapHBIX COCTOSTHUIA KOMAaHI.
Mogens (8) MoXkeT ObITh 3aIMcana B «IIOJTHOCTBIO MATPUYHOMY» BHJIE, €CJIH BMECTO «TMHHOTO» CTOJI0-
na X WCIO0Jb30BaTh MATPUIly X, B KOTOPOH COCTOSIHUSI ar€HTOB KOMAH/I 3aIlMCaHbl «I10 CTPOKaM», U PUMe-

HUTH npeoOpasoBanue u3 [1], § 11, kotopoe ¢ yueTom cuMMeTpun MatpuIl J . IIepeBOAUT ypaBHeHHE (8) B

9KBHUBAJICHTHOE MaTPUUHOE MU hEpEeHIIMAIBHOES YpaBHEHUE

@) X=—WL®J_ )X < (9 X=-WL-X-J__.

CcxC
3aknro4yeHue

Komannsr B MKC MoryT comeparh pa3indHbIe KOJMYECTBAa areHTOB; METABEPIINHBI COOTBETCTBYIO-
MUX MeTarpaoB COACPIKAT pa3IHYHbIe KOIMYECTBA BEPIIMH. B Takux CHTyalmusx BMECTO KpOHEKepoBa
MMPOU3BECACHUA MaTpULl JOJIKHBI UCITIOJIB30BATHCA 60J]ee O6IIII/IC u FI/I6KI/IC BUbBI MAaTPHUYHBIX HpOHSBeI[eHHﬁ;
0030p HEKOTOPBIX U3 HUX NPECTaBIeH B [5].

Jlumepamypa
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O HOBOM AJITOPUTME NMOCTPOEHUA TPPA®OB, OBJIAOAIOLLUNX
CTATUCTUYHECKUMU XAPAKTEPUCTUKAMU, CXOXUMH
C PEAJIbHbIMU COLMANNIBHBIMU CETAMU

I'mnsizoBa A.A.
(Ancmumym npobrem ynpasnenus
um. B.A. Tpanesnuxosa PAH, Mockea)
giliazova@mail.ru

B pabome npeonocen nosulil ancopumm eenepayuy CIy4auHbix epagos, o61adaioumux cCmamucmuiecKumu
Xapaxmepucmuxkamu, CXOHCUMU C PeabHbIMU COYUATbHIMU CEMAMU: CMENeHHbIM Pacnpedeienuem cmene-
Hell epUIUH, MATLIM CPEOHUM KPAMYAUUUM NYMEM, NOT0HCUMENbHOU ACCOPMAMUBHOCIBIO, 8bICOKOU KIld-
cmepuzayuetl, HU3KoU NIOMHOCMbI0. Aneopumm Mooerupyem npoyeccsl 00pa306anus peaibHblX COYUalb-
HbIX cemeli, CMPYKmMYPHO HPOCM U UMeem MA0e YUCI0 Napamempos.

KirroueBsie ci1oBa: cormanbHBIe CETH, OJorocdepa, anropuTM, MOAeTHpOBaHue, Tpad.

BeedeHue

B cBs3u ¢ OypHBIM pa3BUTHEM OHJIAHHOBBIX COLMAIBHBIX CETEH W POCTOM MX BIMSHHUS Ha SKOHOMHUYE-
CKYI0 U COLUAIIbHO-TIOIMTHYECKYIO JKU3HB OOIECTBA aKTYaIbHBIM SIBISCTCS BBIIBICHHE MX KIIIOYEBBIX Xa-
pakrepuctuk (cM., Hanpumep, [1], [2]), a Takxke pa3paboTKa aJrOPUTMOB MOCTPOCHHS CIy4YaiHbBIX TpadoB,
XapaKTePUCTUKHA KOTOPBIX O0JIAJaf0T CXOKUMH 3HAYCHUSIMHU. V3BECTHBI alnropuTMsl (cM. 0030p B [3]), 1o3-
BOJISIFOIINE CO3/aBaTh CIy4dailHbIe Tpadbl ¢ HEKOTOPBIMH U3 CIEAYIOIINX CBOWCTB: CTEIICHHOE paclpenene-
HHUE CTENECHEW BEPIIMH, MAJIbI CPEAHUM KpaTyallliui MyTh, BBICOKAs KJIAaCTEpHU3aLus, HU3Kas [NIOTHOCTh. B
JaHHOW paboTe MpeCTaBICH HOBBIN aJITOPUTM, ITO3BOJISIOIINN CTPOUTH Ipadbl, 00JIaAaone OAHOBPEMEH-
HO BCEMH BBILICTIEPEUNCICHHBIMU CBOMCTBAMH, a TAKXKE MOJIOKUTEIBHON aCCOPTATUBHOCTBIO, MaIbIM YHC-
JIOM aKTHUBHBIX NOJIb30BaTeNei (y3/10B), YTO COOTBETCTBYET XapaKTEPUCTUKAM pealbHbBIX COLMATIBHBIX CETeH.
[ony4enusle rpadpl MOKHO UCIOIB30BATH JAJISI MOJACTHPOBAHUS TPOLIECCOB, MPOUCXOAAIINX B COIMANBHBIX
CeTsX.

1. Kpamkoe onucaHue 6a3oeoii Modenu u anzopumma

1.1. OIIUCAHHE FA30OBOH MOIEJIN

CounanbHasi ceTh COCTOHUT M3 IOJIb30BaTenel (010repoB), KOTOpele MOTYT 00Opa30BBIBAThE JIPYT C JIPY-
TOM CBSI3U APYKOBI, TIOJIMUCKH, KOMMEHTHPOBaHUS U Jip. E€ MoxHO M300pa3uth B Buje rpada, B KOTOPOM
MOJIb30BATENISIM COOTBETCTBYIOT Y3JIbI (BEpIIMHBI), @ CBA3IM — COCAMHSIONIME UX PEOpa (CBS3U cUMTaeM
HeopHeHTHpOBaHHBIMI/I).

HCKOTOpHe MOJIb30BATECIN MOTYT I10 KaKI/IM-J'II/IGO NpUYIrHAM MPCKPATUTb aKTUBHOCTH U NICPECTATH 06—
paSOBI)IBaTI) HOBBIC CBA3H, HO HpI/I 9TOM HUX y‘IéTHaH 3aIlIuCh, KakK HpaBI/IJIO, B CC€THU COXpaHHeTCH nu I10-
MPEeXHEMY YYUTBIBACTCS MCCIIEJOBATENs MU MIPH PacdéTe CTATHCTHUYECKUX ToKazaTenei rpada. C apyroi
CTOPOHBI, B CETh MOT'YT IIPUXOANUTH HOBBIC IIOJIB30BATCIIN.

Bynem mpeamonarate, 4TO BEPOSTHOCTH MPEKpAIlleHHs aKTUBHOCTH I0JIb30BaTeNeM 0OpaTHO MPOTOp-
IMUOHAJIbHA YHUCITy €TO cBs3ei. Uem 6OJIBIHC CB$I3CI71, TEM 60nee 3HaAYUMa " II0JIC3HA COLlhaJIbHAA CCThb IJIA
II0JIB30BaTClisA, 4 OH AJId CCTH. J4! H8.060p0T, yeM 6onee 3Ha4YuMa AJ1s1 HEro C€Tb, TEM 60]‘[1;]].[6 OH an06peTaeT
cBs3eil B Hell. Takum 06pa3OM, yeMm 60J'IBI_LI€ CBsI3ei Y OOJB30BaTCiidd, TCM MCHEC BECPOSATHO, YTO OH 3aXOUCT
HperaTI/ITB AKTUBHOCTD.

1.2. OIIUCAHHUE FA30BOI'O AJIFOPUTMA

Hauansheiii rpad He TpeOyeTtca. Ha xaxaom miare qo0aBisiiOTCSl HOBBbIE aKTHBHBIE Y3JIbI B 3aJaHHOM
KoJmuecTBe. Jlanee mpoucxoauT oOpa3oBaHUE aKTUBHBIMHU y3JIaMH HOBBIX HEHAIIPaBJIEHHBIX CBs3eH (C 3a-
TAHHON BEPOSITHOCTHIO), KOTOPHIE PABHOBEPOSITHO PACTPEACISAIOTCS IO APYTHUM aKTUBHBIM y3naM. B KoHIe
Ka)KJOr0 I1ara MpoMCXOJUT «OTCEB» — MPEKpallleHue aKTUBHOCTH 3aJJaHHOM JOJIH aKTHBHBIX Y3JIOB C BEpO-
SATHOCTBIO, 00PaTHO MPONOPLUOHAIBHON YHCITY UX CBA3EH. AJITOPUTM 3aJaH TpeMs HapamMeTpaMu U YHCIOM
maroB. Bo3MOKHBI pa3UYHbIE TOTIOTHEHNS U MOAU(DHUKAIIAY TSI TIOTy4YeHHs 0oJjiee TOYHBIX 3HAYEHUH Tpe-
OyeMbIX XapaKTEPUCTHK.
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2. Xapakmepucmuku rnoJsiy4aembix epaghoe

JlJ11 KOHKpeTHOTO MpuMepa Bo3bMEM Tpad, paCCUMTAHHBINA CO CIEAYIONUMH MapaMeTpaMi: Ha KaXIOM
mrare 700aBisIeTCs O 5 HOBBIX aKTHBHBIX Y3IIOB, BEPOSTHOCTH 00pa30BaHMs HOBBIX CBSI3€i aKTHBHBIMH Y3-
Jamu cocTaBisieT 15%, BEpOATHOCTD MPEKPaIeHNs] aKTUBHOCTU aKTUBHBIM y3110M 30%, uucio mraros 1500.

[Ipu pacuére BeposATHOCTEH OTCEBa YUUTHIBAIHCH METNIN (CTETIEHh BEPIIMHBI MOJIarajiach HEHYJIEBOM),
HO TIpH pacu€Te WTOTOBBIX XAPAKTEPUCTHUK OHU OTOpachBaUCh. OKPYIJIEHHWE YHCIIa OTCEUBAEMBIX Y3JIOB
MPOU3BOJMIOCH B CTOPOHY YMEHBILICHHSI.

[To TexHMUecKUM MpUYUHAM PACUET TIPOU3BOAMIICS ISl OTHOCHUTENBHO MAJIOTO YHUCIIA IIATOB: IMTOTYYEHO
7500 y3110B (B peanbHBIX COIMAIBHBIX CETSIX MOTYT OBITh MIJUTHOHBI M MIIUTHAPABI MoJIb3oBaTeneit) u 3912
ceaseit. [To TeM ke MPUYMHAM IUIOTHOCTH Tpada OTHOCHTENBHO Bhicoka: 1,39 + 107* (0,001 6e3 yuéra He-
CBSI3AHHBIX), TOTA KAK B PEaTbHBIX COIManbHEIX cersx mopsaka 107%.. . 107% uo Moxmo mokasats, 4To oHa
YMEHBIIIAETCs PU POCTE Yrcia y310B ceTr. CpeaHsist JUIMHA MyTH U TaHHoTO Tpada 9,791.

[Tony4yeHHbIH rpad obmamaeT CTETIEHHBIM pacrnpeieieHieM creneHen BEpIILKH:
P(k) = 3323 « k2205, B? =0,9981, rge P(k) — umcino y310B co cremenbio k>0. UHCIIO HECBSI3aHHBIX
y3moB P(0) = 4187. Yuciio akTUBHBIX Y3708 12.

Koadduuuent accopraruBHocTH rpada monoxureneH: 0,1365.

Cpennuii k03pdurment knacrepuzamuu 0,082, yis 5 NpoU3BOIBHBIX CIYYalHBIX Tpa)oB C TEM XKe
YICIIOM CBSI3aHHBIX y3JIOB U IJIOTHOCTHIO CpefHmid KoahduimeHT kiactepusanun B mporpamme Gephi 0.8.2
o611 moiryaeH 0,00006, T.e. Ooree yeM B CTO pa3 HUXKE.

3TOT mpUMep WILTIOCTPUPYET, YTO MOJEND MO3BOJISET MONy4YaTh rpadbl ¢ paclpeelicHHeM CTeleHeH
BEPIINH, CXOKHM C PEaJbHBIMH CONHAIBHBIMU CETSIMH, B TOM YHCJIE [0 3HAYCHHIO TOKa3aTeNs CTeneHu (
& —2,1 [3]). IIpu aTOoM TpeOyeTcs Malioe YUCIO MMapaMeTPOB, KOTOPhIE MOTEHIIMAILHO BO3MOXKHO OIpelie-
JISATH 3KCTIEPUMEHTAIIHHO.

BbieoObi

[IpenyioskeH HOBBINM aNTOPUTM TeHepanuu rpadoB, 0OIANAIOMINX XapaKTEPUCTHKAMU, CXOXKUMH C pe-
QIBHBIMU COLMANIBHBIMU ceTsMH. [Ipomomxkaercss paboTa MO HCCIIEIOBAaHHUIO alrOPUTMa U pa3padoOTKe ero
MoudHUKauni, B TOM YUCIIE I OPUCHTUPOBAHHBIX IpadoB.

Jlumepamypa

1. TUIIA30BA A.A. 06 oyenxe uucna /lanbapa u eco enusanus Ha e3aumooeticmsue noibzosameliell 6
coyuanvrou cemu Facebook | Xl Beepoccuiickoe coBeranue 1o npodiaemam yrmpasinenus BCITY-
2014. Mocksa, 16-19 utons 2014 r.: Tpyasl. [OnexkrpoHHslii pecypc] M.: Muctutyr mpobiem
ynpasnenus uM. B.A. Tpanesnukosa PAH, 2014. C. 6292—6300. — DiexrpoHHas BepcHs JOCTYII-
Ha 110 azapecy: http://vspu2014.ipu.ru/proceedings/vspu2014.zip

2. I'YBAHOB I.A., UXAPTUILIBUIIN A.I'. @opmanvuvie u neghopmanvhbie 813U NOAb306aAMmMenet
coyuanvrou cemu Facebook / X1l Beepoccuiickoe coBemanue no npodiemam ynpasienust BCITY -
2014. Mocksa, 16-19 wurons 2014 r.: Tpyasl. [DnexktpoHHbili pecypc] M.:. MHctuTyT mipobiiem
ynpasieHus uM. B.A. Tpanesznukosa PAH, 2014. C. 6301—6309. — DnexTpoHHast BepcHsl 1OCTYII-
Ha 1o aapecy: http://vspu2014.ipu.ru/proceedings/vspu2014.zip

3. PAUTOPOJICKUI AM. Modenu cayuaiineix epagos u ux npumenenus /| MaTepuansl ceMuHapa
«MaTemMaTH4ecKoe MOAETUPOBAaHNE TPAHCIIOPTHBIX MOTOKOB», 25 deBpans 2012 r., r. MockBa. —
OJeKTpoHHas Bepcus JOCTYIHA o azapecy:
http://www.mathnet.ru:8080/PresentFiles/6429/gasnikov_raigorodskii.pdf
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O B3AUMOCBSI3U CBA3EN APYXBbl U KOMMEHTUPOBAHUA
B COLUMAINIBbHOU CETU FACEBOOK

I'y6anos /1. A.
(Ancmumym npobnem ynpaenenuss PAH, Mockea)
dimagubanov@mail.ru

Joxnao nocsswen ananusy cesseti Opyaicovl noivsosameneti Facebook u uzyuenuro ux ezaumocesnsu co cés-
3AMU KOMMEHMUPOBAHUS.

KroueBrle ciioBa: conuajabHasa CCTh, CBA3HU I[py)K6I)I 1 KOMMCHTHPOBaHN, CUJIIBHBIC U cia0bIe CBSI3U.

BeedeHue

Tepmun «commansHas ceTb» BBeln couuonor Jxeitmc bapuc B 1954 roxy [1]. Ceroans connanapHast ceTh
TPAaKTyeTCsl KaK, BO-TIEPBbIX, COLMANBHA CTPYKTYpa, COCTOSIIAsl U3 MHOXKECTBA y3JIOB-WHAWBUAOB U OIpe-
JIeTICHHOTO Ha 3TOM MHOYKECTBE MHOXKECTBA CBS3€W-OTHOIICHUH, U, BO-BTOPBIX, KaK MHTEPHET-peaIn3aius
ITOW COLMATIBHOW CTPYKTYphl. CBS3M MEXIy y3JIaMH MOXKHO ONPENENSATh IMO-pasHOMYy, T.e. (haKTHIECKH
MOKHO T'OBOPUTH O Pa3sHBIX COIMMAJIBHBIX CETAX C OAHHMM U TEM JKE MHOKCCTBOM Y3JIOB. B YaCTHOCTH, CBsA3U
OBIBAIOT CHJIBHBIMH (HAmp., peryjspHas Mepenucka) u ciabbiMu (Hamp., 0OMeH COOOIICHUSIMH pa3 B TON)
[2, 3]. B nanHO#i cTaThe pacCMaTPUBAIOTCS CBS3H JAPYXKOBI MTOJIL30BATECH U CBSI3M KOMMCHTHPOBAHUS — TO U
Apyroe B c1abOM M CHIBHOM BapHaHTaX.

Ha ocHoBe aHanmm3a JaHHBIX WIIETCSI OTBET HA BOMPOC: 00YCIOBJICHBI I CBSI3M KOMMEHTHPOBAHHS CBSI-
3sIMH IPYKOBI THOO CBS3H APYXKOBI CYIIECTBYIOT CaMHt 110 cede, a 0OIIeHNe MOIb30BaTeNNel MPOUCXOIUT TI0
apyruMm kaHaigam? OTBET Ha HEro MPECTABIISCTCS BaKHBIM JUIS PEUICHUS Pa3HbIX 3a7ad, HAIpUMeEp, I
W3yUYCHHS pacIpoCTpaHeHHs HHPOPMAIIH IO CBS3SM COLUANBHON CETH.

Janee B mepBOM paszziesic UCCIENYeTCsl CeTh APYKObI: pacCMaTpUBAIOTCS ee OOIIMe XapaKTEPUCTHKH U
XapaKTepU3yIOTCsl CHIIbHBIE CBS3M APYKObI. Bo BTOpoM paszene paccMarpuBaeTcsi 00yCIOBICHHOCTh CBS3EH
JpY>KOBI CBSI3sIMH KOMMEHTHPOBaHUs U HAa000poT. MccnenoBanusi MpOBOAMINCE AJISI PYCCKOSI3BIYHOTO CET-
MmeHTa cetu Facebook (cBs3u komMeHTHpOBaHHs paccMmarpuBaiuchk 3a nepuox ¢ 1.06.2012 mo 1.06.2013,
CBsI3U APYKOBI HA ceHTsI0pb 2013 Toma).

1. Cemb Opyx6bI

[MpuBenem 0az0BbIe XapaKTEPUCTHUKHU CETU IPYKObI. UNCIIO TOJIB30BaTENEH PYCCKOS3BIYHOTO CErMEHTa
Facebook — 3,3 mutH., urciio cBsizeit ApyKObI MEXy HUMHU — 77,6 MJIH., CpeIHEE YUCIIO Apy3ei Y MOoJIb30Ba-
tenst — 47. Pacnpenenenue umcna apysei siBisiercs creneHHbiM (o = 2,24). B pacnpenenieHul KOMIOHEHT
CBSI3HOCTH CETHU MpeodiiafiaeT oJiHa HanOombias KoMrmoHeHTa (3,1 MIIH. mojb3oBaTeneil); OJMHOYHBIE KOM-
MOHEeHTHI HauboJiee pacrnpocTpaHeHbl (197 ThIC.), OCTaIbHBIC KOMIIOHEHTHI IO pa3Mepy HE IPEBOCXOJST
IBYX JIECATKOB IOJIb30BATEJICH M BCTPEUAIOTCS 3HAUUTENLHO PEXKe.

CBs13b ApYyKObI MEXy HOJIb30BaTEISIMA HA30BEM CUIbHOLL, €CIIN U1 HUX Haiaercs o0muit npyr. Toraa
cuny ceészetl OpyoicObL TIONB30BATENS U Oy/IeM ONpEeAeTsITh KaK JA0I0 Apy3ed, HMEIOIINX Kak MUHIMYM OJTHO-
IO COBMECTHOI'O JIpyra c U:

w' (u)= ZVEMM(U)I of (u,v)/‘ﬂpym,a(u)

sf —
rae I(u,v) = 1, eciiu Mexay U U V cuitbHAs CBsI3b IpYKObI (nHa4e — 0). B nenom pesyabTarsl BbIYUC-
JICHUH MMOKA3bIBAIOT, YTO YeM OOJIbINE APY3€H y MOIb30BATENS, TEM CUIIbHEE €r0 CBSI3U APYKOBI (OHU MOA-
TBEP>KJAIOTCSI COBMECTHBIMU JIPY3bSIMHU).

2

2. Bzaumoces3b cesizell Opy6bl U KOMMEHMUPOB8aHUsI

PaccMoTpuM B3anMOCBSI3b IpYyKObl 1 KOMMeHTHpoBaHus B Facebook. ITpu 3ToM CBsI3b KOMMEHTHPOBA-
HUs OylleM CUUTATh CUIbHOU, €CIIM OHA MOATBEepXKaaeTcs 9 Mecsues B roay. Beenem o0o3HaueHust cOOBITHI:
F — nBa ciaywaiiHO BBIOpaHHBIX MOJIB30BATENS SBISAIOTCS Apy3bsiMu; C — MeXAy IByMs CIIydailHO BBIOpaH-
HBIMH TI0JI30BATEISIMH €CTh CBSI3b KOMMEHTHPOBaHUs, SF — J1Ba cily4aifHO BBHIOPAHHBIX MOJIB30BATEINS SIB-
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JISTIOTCS «CHIIBHBIMIDY APY3bsiMHU; SC — MEXIY IBYMS CIIyYailHO BHIOPAHHBIMH TOJIB30BATEISIMHA €CTh «CHITb-
Has» CBA3b KOMMEHTHUPOBAHUS.

Jlyia omipeneneHus TOro, B KaKOW Mepe CBS3M KOMMEHTUPOBaHUS OOYCIIOBJIICHBI CBA3SIMU JPYXKOBI, pac-
CUUTAEM BEPOSTHOCTH:

o P(C)=[E|/(V*(V|-1)/2)=13*10° u
P(SC)= | E,. | / <|V | *([\/| —1) / 2) =6,6*10" — BEPOATHOCTH TOTO, YTO MEXy JABYMS CIy4ailHO BHIOPAHHBI-
MU [OJIb30BATENSAMH CYIIECTBYET CBA3b KOMMEHTHPOBAHHUSL;
« P(cIF)=P(C, F)/P )=|E: ~E.|/|E,|=0.041
P(sC|F)=P(SC,F)/P(F ‘EmeSC

/‘E/‘ 0,0003 —

BEPOSITHOCTU TOTO, YTO [Ba IOJIb30BATEJIA CBSI3aHbl OTHOLICHHEM KOMMEHTHUPOBAHUS, €CIIM MEXKAY HUMH
CYIIECTBYET CBSI3b APYKOBI;

« P(CISF)=P(C,SF)/P(SF)=|E,
P(SC|SF)=P(SC,SF)/P(SF)=|E, ~E.|/|E.

BEPOSITHOCTH TOT'O, YTO JBa I[0Jb30BATENs CBA3AHBI OTHOLICHUEM KOMMEHTUPOBAHHsS, €CIM MEXAY HUMU
€CTb CHJIbHAS CBA3b JAPYKOBI.

=0,165 n

=0,0013 —

BeposiTHOCTH BO3pacTaroT, ClIel0BAaTENbHO, CBSI3U APY)KOBI 3HAUMMBI IJI1 KOMMEHTHPOBAHHS (B T.4.
CHJIBHOTO KOMMEHTHpOBaHus1). CHJIbHASL CBSI3b JPY>KOBI TIOBBIIIAET BEPOSITHOCTH KOMMEHTUPOBAHHUS (B T.U.
CHJIBHOTO KOMMEHTHpOBaHUsI) Oojiee ueM B 4 pa3a M0 CPaBHEHHUIO C «OOBIYHOW» CBS3BIO JPYKOBI (4TO, B
YaCTHOCTH, CBUJICTEIBCTBYET O BAXKHOCTH PACCMOTPEHUS! CUIIBHBIX CBA3EH APYXKOBI).

st onpesenenus Toro, B KaKol Mepe CBSI3H APYXKObl 00YCIIOBIICHBI CBA3SIMA KOMMEHTHUPOBAHUS, pac-
CUHMTaeM BEPOSITHOCTH:

e P(F) =‘Ef ‘/([\/|*([\/|—1)/2) ~1,4*10° u
P(SF) =|Ey |/(V[*(V|-1)/2) =3 4%10" -
BEPOSTHOCTHU TOTO, YTO MEXK/Y ABYMsI CJy4ailHO BHIOPAHHBIMH MOJIL30BATENSAMHU CYIECTBYET CBA3b JAPYKObI;

« P(FIC)=P(C,F)/P(C \Eme |/|E.|=0.45 u
P(SF|C)=P(SF,C)/P(C)=|Es E.|/|E.|=042 -

BEPOATHOCTH TOI'O, YTO ABa IOJB30BATCIIA CBA3AHbI OTHOIICHUCM ):[py)K6LI, €CJIn MEXKXY HUMU CYIIECCTBYCT
CBsA3b KOMMCHTUPOBAHUS,

e P(F|SC)=P(SC,F)/P(SC)=|E,E.
P(SF|SC)=P(SC,SF)/P(SC)=|E; ~E..|/

BEPOATHOCTH TOI'O, YTO JiBa MOJIb30BATCIIA CBA3aHbI OTHOUMICHUEM IIPY)K6BI, €CJIn MEXKOY HUMU €CThb CUJIbHAasd
CBSI3b KOMMEHTHPOBAHHSI.

BeposiTHOCTH BO3pacTaroT, CIIE0BATEIbHO, HAIWYHE CBSI3ed KOMMEHTHPOBAHHS CBUIETECIBCTBYET O
npyx6e. CruibHas CB3b KOMMEHTHPOBAHUS MOBBIIIAET BEPOSTHOCTD JIPYKOBI (B TOM YHCIIE CUIIBHOM JIPYK-
Ob1) Oosiee ueM B 1,5 pa3a 1o CpaBHEHHIO C «OOBIYHON» CBS3bI0 KOMMEHTHPOBAHUS.

B menom MOXHO cienath cieayronie BoiBoabL: (1) CBA3b KOMMEHTHPOBAHHS BCTPEUACTCS TOPasio pe-
e CBs3U IPYxKObI; (2) eciii OJIMH MOJIb30BaTEIb KOMMEHTUPYET JPYroro, TO B MOYTH B MOJIOBUHE CIIyYacB
OHU SIBJISTIOTCS APY3bsiMu; (3) €CTi OZMH MOJIB30BaTENlh KOMMEHTHPYET APYTroro, TO B IBYX M3 TPEX CIydaeB
OHH SIBJISIFOTCS Ipy3bsiMU; (4) eciti TMoJIb30BaTe M APYXKAT, TO JIMIIb B OJHOM CIy4ae M3 25 MEKIY HUMH
€CTh CBSI3b KOMMEHTHPOBaHMUs; (5) eClii MOJIb30BaTENH IPYKAaT U €CTh OOLIHIA IPYT, TO B OJHOM ClIy4ae u3
MeCTn MEXAY HUMH €CTbhb CBA3b KOMMCHTHUPOBAHUS. Takum 06pa30M, Ha IOCTaBJIEHHBLIA BO BBCJACHHNU BO-
MPOC MOKHO J1aTh CJIEAYIONIHI OTBET: MEHEE YeM B MOJIOBHHE CIIy4aeB KOMMEHTHPOBAHHE O3HAYaeT HAJIU-
ype CBsA3U APYKOBI. [To3TOMY JUIs M3ydeHHsI paclpoCTpaHeH st MHPOPMAIIMK B CETH Yepe3 KOMMEHTHPOBA-
HUE y4YeT CBA3CH NPYKOBI SIBISICTCS] HETOCTATOYHBIM.

|=0.68u

|=0,67-
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COJIEP)KAHUE
NMPUHATUE PELLEHWUWU B NPYNNE UHTENNEKTYAIbHbIX ATEHTOB

Jerosuu 10.C., Makcumon JI.FO.

(Ancmumym npobnem ynpasnenuss PAH, Mockea)
legov@ipu.ru, jhanjaa@ipu.ru

Ilpeonazaemcsa ghopmanvhuwiil cnocob npedcmasieHus HCeranuil U HamepeHUull UHMeLIeKmMydibHo20 a2enma
u 8vlb0pa peulenus 8 epynne maKux azenmos npu 603HUKHOBEHUU HOBOL 3a0a4l HA OCHO8E UCNONb308AHUS
NOHAMUA peuemKuy.

KiroueBbie cnoBa: pemierka meiei, HHTEIUIEKTYalIbHbIE areHThl, Ipylna poO0ToOB, OECHMIOTHBIE JeTa-
TENbHBIC aNMNapaThl, CETEHIEHTPUUECKUE CUCTEMBI YIPABICHUS, CAMOOPTaHU3YIOLIHECs CUCTEMBI, BBIOOD
pelIeHus.

BeedeHue

B mapanaurme areHTHO-OPHEHTHPOBAHHBIX CHCTEM HCIOIB3YETCS MOHATHE «HHTEIUIEKTYalbHOTO arcH-
Tay» IJjid NPpEACTaBICHUA W OINMUCAHWA MOBCACHUA aKTHBHBIX O6'BCKTOB B M3MCHAIONIMXCA BHCIIHUX Cpe€aax
(amanTHBHBIC, CAMOOPTaHU3YIOLINECS], CETEICHTPUYCCKHE CHCTeMBbI). Takie areHThl CIIOCOOHBI OIICHHBATH
CUTYAIINIO, B3aHMMOJICHCTBOBATh C JPYIHMH arcHTaMu, IPUHAMATH CAMOCTOSITENIbHBIC PEIICHUs B TPYIIIE
MHTEIUICKTYaIbHBIX areHToB [1]. 3amaun, KOTOpbIE CTOST MEpe] MHTEIUICKTYyalbHBIM areHTOM, )KECTKO HE
(bI/IKCI/IpOBaHbI U MOT'YT MCHATHCA B 3aBUCUMOCTH OT CUTYyallHH. B CjIyda€, €Clii B IrpynIne TaKux arcHTOB
€CTb 0OBEKTBI Pa3HOTO THIIA, TO MOTYT MEHSTHCS HE TOJIBKO 3a/1auH, KOTOPBIC BBIMOIHSET areHT, HO U ero
CTaTyc, T.€. IPUHAJUIEKHOCTh K TOMY MM MHOMY THUIly. BOIpochl M3MEHEHMS CTaTyca areHTa MOXHO pac-
CMaTpHBaTh Kak MpoOJIeMbl PeKOHPHUTYPHUPOBAHUS TPYIIIOBON UEPAPXHH IO 0OHOMY 3aJaHHOMY KPUTEPHIO
[2]. B manHoii paGoTe paccMaTpHBaeTCs BOMPOC 00 W3MEHEHHH 3a/a4d MHTEIUICKTYalbHOTO arcHTa, MpH-
Ha/IJISKAIIET0 TPYIIEe OJHOTO THIa OOBEKTOB, B CIydae, KOTJa HaMEpPEHHS Pa3HbIX arcHTOB 3TOM TPYIIIBI
PAHKUPYIOTCA B COOTBETCTBUU C pA3HbIMU KPUTCPUAMU. I[Hf[ TOTrO, I-IT06]:»I CpaBHUBATh NPCAINIOYTCHUSA, Xa-
PaKTEepHU3YIOIINECS Pa3HBIMH KPUTEPHSMHU, U BBIOUPATh OOBEKT JUTS PEIICHHUS HOBOM 3a/laud IPE/IaraeTest
MCIIOJIb30BaTh armapar TeOpHH pereTok [3].

1. MlocmaHoeka 3adayu

Bynem ucnonb30BaTh MOHSATHE «MHTEIJICKTYAIBHBIN areHT» JUIs areHTa, KOTOPBIH cliocoOeH OlleHHBATh
CHTYAIIMIO, B3aUMOJICHCTBOBATh C JPYTMMHU areHTaMH, IPHHUMATh CaMOCTOSTENbHbIC PEIICHHS B TpYIIIe
Takux areHToB [1]. MHTemekTyanbHble areHThl (YHKIIMOHUPYET, BBIMOJHSS TOCTABICHHBIC 3a/a4H, B COOT-
BETCTBHUHU C COOCTBEHHBIMHU KPUTEPHSIMU U C YYETOM MHEHHUS APYTHX areHTOB. 3a7aul, KOTOPbIE CTOST Mepe/
areHTOM, JKECTKO He (PUKCHPOBAHBI U MOTYT MEHATHCS B 3aBUCHMOCTH OT CHUTYyalliH. MHOXECTBO ITOCTaB-
JICHHBIX 33/1a4 Ha3bIBaeTCA dcenanusmu arenta. Ho He Bce jkenaHus MOTYT OBITh OCYIIECTBICHBI B peabHON
cutyanuu. Te KenaHus, KOTOPBIE B JAHHBI MOMEHT areHTy MPeJICTaBISIOTCS OCYIIECTBUMBIMHU, Ha3bIBAIOT-
CsI €r0 TeKYLUMU HamepeHuamu. IIpencraBienns o0 OCyIeCTBUMOCTH BO3HUKAIOT HA OCHOBE yOecoenull —
nH(pOpMaLUK 0 CKJIaIBIBAIONIEHCSl 0OCTAaHOBKE Y CAMOTO areHTa M IMOCTyNaromeld OT APYTUX areHTOB.

VY pa3HBIX areHTOB KPUTEPHH, [0 KOTOPHIM OHH (DOPMHUPYIOT TEKYIIUE HAMEPEHUsI, MOTYT pa3iin4yaThCs
U, KpOME TOT0, MEHATHLCSI BO BpeMeHHU. B 3ToM cityuae Bo3HHMKaeT mpodiieMa — KaKiuM 00pa3oM MPUHUMATh
pelIeHue O BBIICIICHNN 00BEKTa TPYIIIBI OJHOTHITHBIX areHTOB HAa PELICHHe HOBOH 3a/1auu MPU €€ BO3HUK-
HOBeHMHU? HoBas 11e1b BKIIIOYAETCs B CIIMCOK JKEJIAHWH y BCEX JaHHBIX areHTOB, HO KaK CPaBHHBATh HaMe-
PEHHUS TIPU pa3HbIX KPUTEpUsX ux ¢popmupoBanusi? OO 3TOM - CIESYIOUIHHA pa3/iel.

2. MemoO cpasHeHusi HamepeHul

[IpenmonoxxuM, 4TO KENaHus o, 3, Y ¥ T.J. HHTEIUIEKTYaJIbHOTO areHTa SIBIISIOTCS 00pa3yIONINMH JHC-
TpUOYTHBHOHN PELICTKH U YTO, KaK OOBEKTHI 3TOW PEIICTKH, OHU HE NMEPECEKaloTCs, T.C. 3aJa4H, CTOAIINE
nepea arCcHToM HE UMECIOT HepecequI/H‘/i. HOHO)KI/IM, YTO Iepea rpynr[ofl TaKUX arcHTOB BO3HHMKJIA HOBAA 3a-
nada §. Orta 3amada A00aBisieTcs B 00pa3yoollue perieTok BceX 00beKTOB rpynmbl. Torma, Takas pernierka
MMeEET BUJ Kak Ha puc. 1 (peleTka ¢ HCXOAHBIMU 00Pa3yIONUMHU O, 3, Y U HOBOM 00pa3yIolieH o i HeKo-
TOPOTO OIPEAETIEHHOTO arenTa-1)
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L(0)
Puc.1

B »T1oii pemerke Bepuiuabl U MOXXHO TPaKTOBaTh KaK BCEBO3MOXKHBIC HAMEpPEHHUSI areHra-l, KOTophie
TeM 0oJiee IICHHBIC, YeM BBIIIIE OHU PACIIOJIOKEHBI, T.€. YeM OOJIbIIE KenaHuit ocyniectBuMo. Camasi 1icHHAS
BCPUIMHA — HAHOOJBINMA 3JIEMEHT PEIIETKH T, KOr[a PeaaM3yeMbl BCE JKEIAHHWsA, 4 HAMMEHEE IIEHHBIH —
HanMEHBIINH J—, KOrJja HUKAKOE KEJIaHHE HE NOCTHKUMO. M3 BceX 3THX HAMEPEHUU B TEKYIIUHA MOMEHT
BPEMEHH BBIOMPAIOTCS B COOTBETCTBHH C HEKOTOPBIM KPUTEPHEM HaMEpeHUs, COOTBETCTBYIOIINE KaKOWU-TO
OJIHOM BepuIKHe, MycTh 3T0 OyneT U,gs. B pemerke apyroro arenta-2 (puc.2), B COOTBETCTBUM C €TI0 KpUTe-
pueM, mycThb BbiOuparoTcs HamepeHust U !

+()
Uy, Us
XA,
()
Puc.?

Bcesikyto Takyro penieTky MOXKHO pa3AeuTh Ha PsiJl YPOBHEW — ypoBeHb 00pa3yronux (BEpIIUHEI a, 3, v,
0 Ha puc.l), yposenb Ugs, ypoBeHb Ugygs U T.J1. 10 MAKCUMAJILHOTO ypoBHs T IIpunuiinem kaxaoMy ypOBHIO
CTENEeHb LEHHOCTH V; : ypOBHIO 00pasyromux — Vo = 0, ypoBHIO TV, = 1, a oCTanbHEIM YypOBHAM 10 (op-
Mysne Vi =1/n, rie n — 9YuCI0 ypOBHEH HAMEpEeHUH, a i — HOMep ypOBHSI, cunTas cHu3y. Tak, Ha puc.l cre-
neHb HeHHocT ypoBHs Ups — V1 = 1/3, crenens nenHoctH ypoBHs Uyps — Vo = 2/3, Ha puc.2 cTeneHb IeHHO-
cti yposHa U, — Vi = 1/2. Takum ob6pasom, HamepeHne TeM 0oJjiee LIEHHO, YEM OHO OJIMKe K HauOobIeMy
3JIEMEHTY PELIETKH U YeM OOJIbLIC KeJTaHUH B HETO BXOHT.

BuumM, 9To 11eHHOCTh HaMepeHwuii arenta-1 — 2/3, a arenra-2 — 1/2. Takum o0pa3oM, BKIIOUYCHUE HOBOM
1IeJIM B HAMEPEHHS areHTa- 1 mpeAnouTHTeNnbpHee, YeM B HaMepeH s areHTa-2.

3. 3aknroyeHue

MBI paccMOTpenu crocod cpaBHEHUsI HAMEPEHHI WHTEIUIEKTYIbHBIX areHTOB ITPU BOHUKHOBEHUU HO-
BOH 3a/a4¥l B TPYIIEe OJHOTHITHBIX areéHTOB. DTOT METOJ MOXKET ObITh MPHUJIOKEH W K TPYMIe OJTHOTHITHBIX
POOOTOB, U OECIMIIOTHBIX JIETATENBHBIX AlNapaToB, U JIOOBIX APYTHX WHTEIEKTYaIbHBIX areHToB. MBI co-
MOCTaBMJIM MHOXKECTBY BCEX BO3MOXKHBIX HAMEPEHHUH areHTa JUCTPUOYTHBHYIO PELIETKY M OLEHWIU LeH-
HOCTbH Pa3HBIX HAMEPEHUI B 3aBUCUMOCTH OT OJIN30CTH 3TUX HAMEPEHHH K ee HanOOJBIIeMY 3JIEMEHTY, T.€.
K HanOoJiee jKeIaTeIbHOMY BapHaHTy, U OT YKcia JKeJIaHWH, BXOAAIMX B HamepeHus. He Bcerna BO3MOXKHO
BBIOpaTh €AMHCTBEHHOE PELICHHE, MOJb3YsCh STHM METOJIOM — IIPH PaBEHCTBE YHMCIIOBBIX 3HAYEHUH LIEHHO-
cTeil BRIOpaHHBIX HAMEPEHHI CIIEyeT UCIOJb30BaTh HHBIE KPUTEPUH BbIOOpa. TeM He MeHee, IPU pa3ind-
HOM YHCJIE JKEJIJaHUI y ar€HTOB 3TOT METOJI BCEra MO3BOJISIET IIPUHATH PEIIEHNUE O HA3HAYEHUU HCIIOJIHUTE-
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JIs HOBOW 3aJ]auy B TPYIIIE, YTO MOXKET OBITh MOJIE3HBIM B TPYIITIOBOM YIIPABICHHH CaAMOOPTaHU3YIONMMUCS
CHCTEMaMH M B aHAJIKM3€e CPebl PYHKITHOHMPOBAHHUS CIOKHBIX cucTeM [4].
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MOOENUPOBAHUE PACMPOCTPAHEHUSA UH®OPMALIUU
1 UHOOPMALIMOHHOIO NMPOTUBOBOPCTBA
B CTPYKTYPUPOBAHHOM COLUUYME!

MapeBuena H.A.
(MI'Y um. M.B.Jlomonocosa, Mockea)
mamosp@mail.ru
Muxaiisio A.IL
(Ancmumym npuxnaonou mamemamuxu PAH,
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apmikhailov@yandex.ru
IMetrpos A.Il.
(Ancmumym npuxnaonou mamemamuxu PAH, Mockea)
petrov.alexander.p@yandex.ru

IIpeocmasnenvl modenu pacnpocmpanenus uHGopmayuu u UHGOPMAYUOHHO20 NPOMUBOOOPCMBA 8 COYUY-
Me, yuumuléaiowjue makue Gaxmopwl, KaKk HeNnoHbIll 0X6am COYUyMa cpeoCcmeami. Maccosol uH@dopmayuu,
20MOBHOCMb UHOUBUOA NPUHAMb UHGOPMAYUIO TULUb M020A, KO20d HEKOMOPOoe KOIUYeCmeo OpPy2UX UleHo8
2PYNNbl yoice NPUAIU ee, YCB0eHue UHGOpMayuU Iub nOCle HeOOHOKPAMHO2O ee NONy4eHUs, 3a0bisanue
ungopmayuu unousuoamu. Moodenu umerom 8ud cucmem 0ObIKHOBEHHBIX OUPpepeHyuanbHbIX YPaAGHEeH U

KnroueBbie cioBa: MaTeMaTHYecKOe MOJEIHPOBaHHE, MH(POPMALHMOHHOE NPOTHBOOOPCTBO, MEKIMY-
HOCTHasi KOMMYHHKALHUSI.

Peanuu u moTpeOHOCTH I100aTU3YIOIIErocs HH(OPMAIIHOHHOTO 00IIecTBa TPEOYIOT 0CO00 BHUMATEIb-
HOTO OTHOWIECHHS K TpodieMaM MH()OPMAMOHHOW 0€30MacHOCTH KaK B TEXHUYECKOH, TaK U B TyYMaHHTap-
HOM, T.€. CBSI3aHHOW C HaJM4YHEM YeloBeuecKoro gaxrtopa, cepax (cM HokTpuHy MHGOPMAITMOHHONW Oe3-
onacHoct P® [1]). [IpuMeHNTENBHO K N3YyYCHUIO TYMAHUTAPHBIX aCMIEKTOB OJJHUM M3 HanOosee 3G PeKTrB-
HBIX HCCIICIOBATENILCKUX HHCTPYMEHTOB SBISIETCS MAaTeMaTHYECKOE MOJESIMPOBAaHHE HH(POPMAIIMOHHOTO
MIPOTUBOOOPCTBA.

BbaszoBas mMozenp pacmnpocTpanenus uHdopmanuu (cM., Hamp., [2,3]) npeamonaaraet ogHOPOAHOCTH CO-
UyMa U UMeeT BUI

(1) %—T:(a+ﬂN)(NO—N), N(0)=0

3neck N(t) - KONMYECTBO aJeNTOB B MOMEHT BpeMeHH t, BenmunHa o >0 Ha3bIBAeTCA HHTCHCHBHO-
CTBIO pacipocTpaneHust nHpopmanun yepe3 CMU; SN - HHTEHCHBHOCTBIO paclpocTpaHeHus: HHpOopMaIuu
uepe3 ciyxu (S >0).

B nensx moctpoenus 6osee CIOXKHBIX MoZeNiel pacnpocTpaHeHus HHpopMauu 1 HHPOPMALMOHHOTO
MPOTHBOOOPCTBA aBTOpaMu pa3paboTaHbl CIOCOOBI MaTEMAaTHYECKOTO OMHCaHHA psifia (akTOPOB pacrpo-
cTpanenus nHGopMmalmu B couuyme (cM.[4]), mperHa3HaYeHHBIE I THKOPIIOPUPOBAHUS X B 0a30BYIO0 MO-
JIeTIb paclpoCTpaHeHus] HHOPMAaLIK:

- HENOJIHBIA OXBaT COIIMyMa CPEJCTBAMH MAacCOBOW WH(OPMAIUK OMHCAH IyTEM BBIACICHHS B 0OIIle-
CTBE ABYX TPYII, OJ{HA U3 KOTOPBIX MOJy4YaeT HH(OPMAIIUIO JINIIb TP MEKIUYHOCTHOM B3aHMOJICHCTBUH
(T.e. yepe3 ciyxu), Apyras — Kak yepes ciiyxu, Tak u or CMU;

- FTOTOBHOCTb MHAMBUAA MIPUHATH MHOOPMAILIMIO JIMIIb TOI A, KOTIa OMPeaesIeHHOE KOJIMYECTBO IPYTUX
YIEHOB TPYMIIBI YK€ MPHSUIN €€, OTKCaHa ITyTeM BBEACHUS JUIS KaXXI0TO WHAMBHA COOTBETCTBYIOLIETO MO-
POrOBOr0 3HAYEHUsI KOJIMYECTBA WICHOB IPYIIIBI, YCBOUBIINX HHPOPMALHIO (TaK HA3bIBAEMBIX aJI€IITOB);

- ycBOeHME MH(OpMAIMHK JIMIIE TOCIIE IBYKPATHOTO €€ IOJIyuYeHHs — [0 CpaBHEHHIO ¢ 0a30BOM Moje-
JIBIO pacrpocTpaHeHus HHQOpMAIMY BBE/ICHA MEpPEeMEHHAs, IMEIONIAs CMBICI KOJMYECTBa WHIIUBHUJIOB, TMO-
JYYUBIINX €€ POBHO OJMH pa3 (MpenaaenToB)

- 3a0bIBaHre MHPOPMALMN — B ypaBHEHHUE JJISl YUCICHHOCTH a/IelTOB BBOJUTCS OTpULIATEIBHOE Cllara-
€Moe, OMHCHIBAOIIEe MEPEX0 ] HEKOTOPOH JTONM aleNTOB B MPEAAenThl, a B YpaBHEHHE I YHCICHHOCTH

Y Pa6oma evinonnena npu noddepocxke PODH (npoexm 13-01-00392)
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MPEaJICNTOB - cllaraeMoe, ONMMCHIBAIONIEE MIEPEX0] HEKOTOPOH UX JIOJIU B YHCIIO MHIUBHIIOB, HE 3HAKOMBIX C
nH(popMaIe.

Martemarnyeckas MOJICTh PaCIpPOCTPaHCHHUS UHPOPMAIIMK B COIUYME, YUUTHIBAIOIIAS TICPCUUCICHHBIC
(hakTOphI, UMEET BUJT

%z{fl(xl—i-Xz)xl—i_—xl—xl}(a—i-ﬂ[XﬁXZ])—}/Xl
t N,
d;(—zz{fz(X1+X2)X2+—X2—X2}ﬂ[Xl+Xz]—j/Xz

t N,
dx, X+ Xy
Ez(a+ﬂ[X1+X2]) Ny — %, — f, (X; + X5 ) 2= |- 6% + ¥ X, 3nech unmexc «1» OTHOCHTCS K rpyme,

1
dditz:ﬂ[X1+X2]{N2—x2—fz(X1+X2)M}—5X2+7/X2
2

% (0) =X, (0) = X, (0) = X, (0) =0
4JIeHBI KOTOPOH MOydaeT HHPOPMALIMIO KaK MPH MEKINYHOCTHOM B3aMMOJACHCTBUY (T.€ 4epe3 CIyXH), TaK
u ot CMU, uHzmekc «2» - K TpyImne WHAWBUAOB, MOTYYAIOUIMX MH(POPMALMIO JHUIIEL Yepe3 ciyxu. Yepes
X, X, 0003Ha4YeHB! YUCIECHHOCTU AJENTOB B 3TUX IPYIIAaX, 4epe3 X;,X, - YUCICHHOCTH MpeaJielToB.

OO011eee KOIMYECTBO HHAMBUIOB B IepBOii rpynme cocrasisieT N;, Bo Bropoil - N, . [lapamerp 6 omnmceiBa-
eT 3a0pIBaHue MHPOPMALIUK MIpeJaieNiTaMu, apaMeTp y - 3a0biBaHue WH(GOpMANUU afenTaMu (IIPU ATOM

MIPEIONIaraeTcsi, YTO OHU 3a0BIBAIOT €€ «HE IOJIHOCTHIO», W TIEPEXOAT B paspsa mpenaaenton). OyHKIUU
f; (X1 + XZ) , 1=1,2 3a7anbl 5K30I€HHO W OIKCHIBAIOT FOTOBHOCTH MHANWBHIA IIPHHATH HH(OPMALIHIO JIHIIIb

TOr'J1a, KOT/Ia OTPEICICHHOE KOJIMYECTBO APYTUX WICHOB COIIMyMa yiKe Mpusutu ee (moapoduee cum [4]).

AHATUTHYECKH TIOJyYeHO OJHO U3 CTAIllMOHAPHBIX PEIICHUH JaHHOW CUCTEMBI — TaK Ha3blBaeMoe Oe3a-
JETITHOE COCTOSIHUE, XapaKTEePU3yeMOe OTCYTCTBUEM B CHCTEME MHIMBHIOB, BOCIPHHSABLIMX WH(POPMALHUIO.
MeTomoM uccIeI0BaHus YCTOMUUBOCTH MO IEPBOMY MPUOIMKEHUIO H3yYeHa yCTOWYMBOCTH 3TOTO COCTOS-
Hus. [lokasaHo, B 4aCTHOCTH, YTO OHO SABJSETCS ACUMITOTHMYECKH YCTOMUYUBBIM IMPH JTOCTATOUYHO BBICOKOU
WHTEHCUBHOCTH 3a0bIBaHNs HH)OPMALMK MHINBHIAMH.

Mogens nH(GOPMALMOHHOTO IPOTUBOOOPCTBA, YUUTHIBAIOIIAS YKa3aHHbIE (DAKTOPHI, MPENCTABISAET CO-
00l crcTeMy BOCbMH OOBIKHOBEHHBIX AH((epeHINaIbHbIX YPaBHEHUH ISl IEpEMEHHBIX, UMEIOIINX CMBICT
YHCJICHHOCTH aJIENTOB W MPEAaJeNTOB KAKIOH W3 JBYX YYaCTBYIOUIMX B MH(POPMAIMOHHOM IMPOTHBOOOP-
CTBE CTOPOH B Ka)KJJOW U3 ABYX IPYyIII.

Jlumepamypa
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HECUMMETPUYHAA BSAUMHAA NIHOPOPMUPOBAHHOCTb ArEHTOB B
MHTEPNPETALMOHHO-APTYMEHTALUMOHHOM NMOAXOMOE

OobyxoBa T.C.
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tatyana.krik@gmail.com
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sergey.saltykov@gmail.com

B 0annoii cmamve paccmompen npobiemuwlil Ketic, HAX0dicOeHue Haubonee dhhexmuernoco peuleHus 6 Ko-
MOPOM B03MONCHO MOILKO TUULL C NPUBTICUEHUEM Annapama pehuekCusHolx uep.

KaroueBrle ciioBa: pe(bJ'IeKCI/IBHBIe HUI'PbI, I/IHTepHpeTaHI/IOHHO-apI‘YMCHTaIII/IOHHI)II‘/'I Ioaxom, I/IH(bOpMaHI/I-
OHHO€ YIIpaBJICHHUE.

BeedeHue

B nanHO# cTaTthe paccMOTpeH MpoOJIeMHBIH KeliCc B pamMKax 3asBICHHOTO paHee MHTePIpPETalluOHHO-
apryMeHTaIronHoro noaxoza [2]. KonewHoil 1ienpio nueciaenoBaTenbCKuX padoT B 3TOM HAIPaBICHUN SBIIS-
eTCsl CO3[JaHUE KaTaJlora M3 PacCMOTPEHHBIX M M3YyUCHHBIX KeiicoB [3], KoTopble mpeoOpa3yroTcs B OJI0K-
cXeMmy U MISHTH(UKAIMHA ¥ PEHICHUS] TUIIOBBIX HETPUBHAIBHBIX YIPaBICHUECKUX 3a/1a4. MccnenoBaTenu
CTaBAT CBOEH 3a1aueil CO3JaHue aJTOPUTMOB PEIICHHS THUIIOBBIX YIPABJICHUYECKUX 3a7ad MPH MOMOILU H3-
MeHEHHsT HHOPMUPOBAHHOCTH areHToB [1] 0 COCTOSIHMU MPHUPOJIBI JIMOO O COCTOSIHUM H/WJIA MHCHUU APY-
T'HX arcHTOB.

1. AHanu3 npobneMHOU cumyauyuu U eapuaHmbl €€ peuwleHUsi: mpueuabHbill U Hempueu-
albHbIU

Nmeercst mpobiieMHasi TUTIOBasi CUTyalysl HEaleKBaTHOTO B3aMMOJACHCTBHS MEXIY aMEPUKAHCKHMHU U
OpUTaHCKUMH BOSHHBIMH BO BPEMs COTPYIHUYECTBAa BO BTOPYI0 MUPOBYIO BOIHY. AMEPUKAaHCKHE BOCHHEIC
3aBOJIMJIM POMAHTUYECKHUE OTHOLIEHHUS] C OPUTAHKaMM, HO 3TH OTHOIIEHHsS 00€MM CTOpPOHAaM Ka3ajlich He-
MPaBUIBHBIMU: T1apa OY€Hb OBICTPO «IPOCKaKHUBaa» «KOH(ETHO-OYKEeTHBIH mepuoa». B pesynbrare Opu-
TAHCKHE JIEBYIIKH Ka3aJHCh aMEpUKAHIIAM CIUIIKOM JOCTYIMHBIMH, & aMEpPHKaHIbl Ka3aJuch OpUTaHKaM
CJIMIIKOM CTPAaCTHBIMHU, H KAYECTBEHHOI'O JOJITOBPEMEHHOIO COI03a HE BO3ZHHUKAIO. TpHBHAIBHBIM pPEIICHH-
€M TaKOl HeIOTOBOPEHHOCTH SABIISAETCS OTKA3 OT KOHTAKTOB.

Ecnu sxe paccmaTpuBaTh JaHHYIO CUTYallUIO C TEOPETHKO-UTPOBOM MO3UIIUH, TO OOHAPYKUBAETCS, YTO
npobjeMa HeaJleKBaTHOTO B3aMMOJICHCTBHS 3aKIII0YaETCS B TOM, YTO CTOPOHBI MMEIOT PAa3IUYHOE MIPEICTaB-
JICHHE O TOM, KaKO€ MECTO B «KOH(eTHO-OyKeTHOM mepuoje» 3aHuMaeT nouenyi [4]. B amepukaHckoin
KyJIETYpe OH CTOMT B Hadaye dTOro IyTH, a B OpuTaHCKoM Ommxke K puHUITY. M B 5TOT MOMEHT TEOPETHKO-
WUTPOBOE PACCMOTPEHUE CUTYaIlUH paclaaeTcs Ha JiBa BApUaHTa: TiepBasi Urpa, B KOTOPoi 00e CTOPOHBI HH-
(hopMHPOBaHBI HEMPABMIBLHO U UTPAIOT KAXABIH CBOIO Urpy. M BTOpas, B KOTOPOl HaOM0AaeTCs] HECUMMET-
pHUYHas B3arMHasi HHPOPMHUPOBAHHOCTH B MOJIb3y HAXOJAYMBOTO aMEPHKaHIa, KOTOPBIi 3HaeT 00 3Toil myra-
HUIIE C MOLETYSIMHU U TOJIb3YETCs 3TUM.

PaccmoTpum urpy, B KOTOpoil amepukaHern (aredt 1) u OpuraHka (areHT 2) UrpaeT Kaxkabli CBOIO UTDY.

CDENED

Puc. 1. Pezynspnoe xoneunoe depego
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COmCD o=

Puc. 2. I'pagh uepwi
HWrak, paccmarpuBaeTcs OMMaTpudHas Urpa, B KOTOPOH aMEpHKaHeIl OKa3bIBaeTCsl Oosiee HaXOMIMBBIM
u Oonee ocBeIOMIICHHBIM (areHT 1) uem OpurtaHka (areHt 2).

~
D

ooeN

Puc. 3. Pecynapnoe koneunoe oepego

«—

@/

Puc. 4. I'pag uepuot

y

PaccmoTpenne TeopeTHKo-urpoBOro NpeACTaBIeHHs JaHHOH MpoOIeMbl MO3BOJISIET MPEIIOKUTE Ooiee
KayecTBEHHOE M MpPOCToe pemenre. Hamxo mpocto sKCImuupoBaTh HHPOPMALIUIO O MOLENTYSIX, YTOOBI OHa
cTaja oOImMM 3HaHUeM. B TakoM cityyae OyAeT oCyIIeCTBISThCS OoJiee KOPPEKTHOE MEKKYIbTYPHOE B3au-
MoOJIeHcTBHUE, 8 Y HAXOAYUBBIX AMEPUKAHCKUX BOCHHBIX HE OCTAHETCS IIaHCOB HA 0OMaH OpUTAHOK.

3aknro4yeHue

B nanHO#1 cTaThe OB pacCMOTPEH MPOOJIEMHEIH Keific, B KOTOpoM Hanbosee 3pGEKTHBHBIM PEIICHHEM
OyZeT PKCIUMKanusg WHPOpPMANWK, HO B MOMOOHBIX CHUTYallUsX HECUMMETPHUYHON B3aWMMHON WH(GOPMHUPO-
BaHHOCTH peIlIeHNe MPOOIeMbI He BceTAa OyIeT TAKUM MPOCTHIM, HAIPUMEP, KaK B CIIydae HECUMMETPUIHO-
CTH MH(MOPMHUPOBAHHOCTH M3-32 PA3HUIIBI B MEHTAJIBHOCTH CYOBEKTOB. IIpuBeseM mpumep: IBOE KUIIBIIOB
OJTHOM JIECTHUYHOM TUTOMIAIKA BHIIIIN TOKypuTh. OMH W3 HUX YUYeHBII ApKaaui, a BTOpoi oObiBaTtensh Ba-
csi. Bacunuii KaxxIeT mogenuThes ¢ ApKaieM IMOCIeIHIMA HOBOCTSIMU CBOEH JKW3HH, a ApKaanui He 0co00
B 3TOM 3auHTepecoBaH. Ho mpu 3Tom Apkanuii moHUMaeT, uTo Bacunuii He MOHUMAaeT TOTo, YTO €My 3TO He
nHTEepecHo. Takoe MmoJIoKeHHE Bellei MPUBOIUT K pa300IIEHHOCTH TOPOICKOr0 HACEICHMSI, U PEIICHUEe ITOH
MPOOJIEMBI 3aKITFOYAETCs, HAPUMED, B CO3J]aHIH HEKHUX KITyOOB, TJe JIFOJIU U3 TEX K€ CaMBIX MOIbe370B Oy-
YT COOUpAThCSA, HO YK€ HE HAa OCHOBAaHMHM COBMECTHOTO MpOXKUBaHUS. Jlpyroe pelieHue — Mpoja-
BaTh/CaBaTh KBAPTUPHI C COTJIACHS COCEICH.

Jlumepamypa

=

HOBUKOB JI.A., UXAPTUILBWJIN A.I'. Pegprexcusnuvie ucper . M.: CUHTET', 2003, 160 c.

2. CAJITBIKOB C.A., ObBYXOBA T.C. Uumepnpemayuonno-apeymMeHmayuoHuvlll R00X00 8 uH@opma-
yuonnom ynpasnenuu. | Tpymer 10-oit Beepoccuiickoll MIKOJIBI-KOH(PEPSHIIMA MOJOABIX YYEHBIX
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B pabome mnpeonacaemcs pacnpedenennas OUCKpemuas MoOelb KIACCA KAeMOYHbIX A8MOMAmMos8, npeo-
cmasnsiiowas coboll ananoz mooenu «eracmv-oouecmeoy. Makpockonuueckas OUHAMUKA ABMOMAMA CO-
omeemcmeyem Kiaccuyeckol Mooenu, npu 3mom no360J5s YUUmvléams pasiuyus Melcoy pecuoHamMuy 8 Mo-
denupyemou cmpykmype 61acmu.

KnroueBbie croBa: KIeTOYHBIE aBTOMATbl, HETMHEHHBIE MOJIENH, «BIACTh-O0IIECTBO», MOJIEIU CHUCTEM
yIpaBJiIeHUA

B mHacrosmiee BpeMs B paMKax KIaCCHUECKOW HETMHEWHON MOIenn «BiacTh-o0mectBo» A.Il. Muxaii-
JIOBa IIMPOKO BEAYTCS MCCIICNOBAHHMS B3aUMHOTO BIIMSIHUS CUCTEMbI BJIACTH M COIMATbHO-9KOHOMUYECKON
cutyauud. [Ipy UX MpOBEICHNUH, OJJHAKO, BOSHUKAIOT CIIOKHOCTH, CBS3aHHBIC C MMPOTHBOPEUHEM MEKIY He-
HPEPHIBHBIM XapaKTEPOM KIIACCHYECKON MOJETH U AUCKPETHOCTHIO MOJEIUpyeMoil peanbHocTH. Kpome To-
r0, KJIaCCHYECKasi MOJICIb «BJIACTh-00IIECTBO» HE BIOJHE OMKHCHIBACT BO3MOKHBIC PErHMOHAIBHBIC PA3THUHS.
Takum 00pa3om, MpeACTaBISICTCS YMECTHONH MOAN(DHUKALIUS MOJICITH, OCHOBAaHHAs Ha JUCKPETHBIX paciipee-
JICHHBIX 00BEKTaX, KAKOBBIMU SIBIISIIOTCS, B Y4CTHOCTH, KIIETOYHbIC aBTOMATBL.

PaccMoTpuM BapuaHT MOJICIH «BIACTh-00IECTBO», B KOTOPOM Mpearoaratorcs GpeaepaibHblil, perio-
HaJIbHBIA ¥ MYHHIUNAIbHBIN ypoBHH BiacTu. Takas monens [1] onmceiBaeTcs cucteMoii auddepeHimas-

HBIX YPaBHEHUI:

@8 _ 1) (p) — pin) (0
a = kO (p@ - p®)+F (pD,0)
=)

L 1=

P = k@ (p® - 2p@ +p®) + F(pD,1)

(=)
% = k@ (p@ - p@)+ F(p,1)

HauanbHble yCITOBHS 331af0T 3HAUCHHSI p, p2, p3) g pavanpueii MomenT BpPEMEHHU.

ITocTpouM aHaJIOTMYHYIO MOJIENH Kilacca KJIETOYHBIX aBTOMATOB, OTPaXKAIOILIYIO CIIEIYIOIINE aCIEKThI
CUCTEMBI:

1. Kaxaplii MyHHIIUTIAIUTET OTHOCHTCS K OIPENEICHHOMY PETHOHY, BEPTHUKaIbHBbIE IMOTOKU BIACTH
HMEIOT MECTO TOJIBKO MEXIY PETUOHOM U BXOMSIIUMHU B HETO MYHUITUTIATHUTETAMH.

2. MyHMIIMNIAIMTETHI ¥ PETHOHBI reorpauuecKy pacoiaraloTcsi IPYr OTHOCHTEIBHO JIpyra orpe/e-
JIEHHBIM 00Pa30M.

3. B pa3nu4HbIX MyHHUIIMIIAIUTETAX ¥ pErioHaxX (PyHKIMU BO3ACHCTBUS OOIIECTBA HA BJIACTh MOTYT OT-
JTAYaThCSL.

B xadecTBe Takoil MOJIENN MpeJIaraeTcst ABYMEPHBIN KJIETOUHBIH aBTOMAT ¢ TICEeBA0COCEqsIMH [2], B KO-
TOPOM KIIETKH OyIIyT MOJENMPOBATh OTAEIbHbIE MyHUIUIIATHTETHL. [lonem 3Toro aBromara siBiseTcs opTo-
roHajbHas ceTka. [T0CKOJbKY YHCIIO MYHHUIIMITAJUTETOB KOHEYHO, IOJIe aBTOMATa TAaKXXe JIOJDKHO OBITh KO-
HEYHBIM.

OKpecTHOCTh B TAKOM aBTOMaTe€ MOXeT OBITH 33/1aHa B COOTBETCTBUH C TpaBuiamu GoH Helimana wmmn
Mypa. B nanHoi pabote jjis ONpeIe]IeHHOCTH OYAeM paccMaTpuBaTh OKpecTHOCTh (hoH Helimana.

MHOKECTBO COCTOSHUN KIETKH JODKHO MPEACTABIATH COOOM TIPSIMOE MPOU3BEICHUE CIEAYIOIINX
MHOKECTB: 1) MHOKECTBa BO3MOXKHBIX YPOBHEH KOJIMYECTBA BJIACTH B JAHHOM MYHUIIUITAIUTETE; 2) MHOXKE-
CTBa CTAIMOHAPHBIX 3HAYCHUN KOJIMYECTBA BJIACTU P4y, Pz, Pz, XaPAKTEPHBIX IS TaHHOTO MYHUITUTIAIUTETA;
3) MHOXECTBO BO3MOKHBIX HOMEPOB PETHOHOB.

ITocnenuuii U3 KOMIIOHEHTOB SIBISIETCA KOHCTAHTOM U MPUIIUCHIBAET JAHHOM KJIETKE OJHOTO MCEBIOCO-
cella — KJIETKY, XapaKTEpU3YIOIlyl0 COCTOSIHUE PErHoHa, K KOTOPOMY OTHOCHUTCS JAHHBIA MYHMIIUTIATUTET.
KieTka, xapakTepusyromias COCTOSIHUE BCEH CHCTEMBI B IIEJIOM, OYJET SIBIATHCS MCEBAOCOCEIOM JUISl BCEX
KIJIETOK-pernoHOB. Takum 00pa3om, moJie aBToMaTta MoroyiHeHo M+1 riceBpococeaoM.

2 Tannoe uccnedosanue noddepacano PODPH, koo npoekma 12-06-00205-a.
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Jiist Kol KIETKH (MYHUIIMIIAINATETa), PETHOHA W BCEW CHCTEMBI 3a/IaJIMM TIOCTOSHHBIC 3HAYCHUS
P, P2, Pz (TpU cTallMOHAPHBIX 3HAYCHUS 00bEMa BJIACTH, ONpeaessseMble (QYHKIMEH peaKITny 00IecTBa) u
HauaJgbHOE 3HAaueHHe KojiudecTsa BuacTu p € [p*; p**]N Z. DToT 00BEM BracTH OyJeT MEHAThCS Ha Kak-
JIOM IIIare 1o BpEMEHH B COOTBETCTBHH CO CIICAYIOIIUM aITOPUTMOM , COCTOSAIIEM U3 JIBYX 3TAIOB.
1. AaroputMm M3MeHeHUsI 00beMa BJIACTH 32 CYeT COCeHEro0 YPOBHsI IPUBEIEM B CTaHIAPTHBIX 000-
3HAYEHUSX KJIETOYHOrO aBTOMATA!
d = Region(Center) — Center
a=Random (0, 1)
If d > 0 then
If a < k d/ Number(Region(Center)) then
Region ’(Center) = Region(Center) — 1

If a < kdthen
Center’ = Center + 1
If d < 0 then

If a < -k d / Number(Region(Center)) then
Region’(Center) = Region(Center) + 1
If a <-kdthen
Center’ = Center — 1
AJNropuTM «TIepeTeKaHusD» BIaCTH MEXIy (enepaabHbIM U PETHOHAIBHBIM YPOBHSIMU aHAJIOTHYEH.

[IpoBens ycpeaHeHue 1Mo BPEMEHH U 1O BCEM COOBITHSIM «II€PETEKaHMs» BIACTH, MOJIYyYHM, YTO CPeA-
Hee U3MEHEHHE CYMMapHOTO KOJIMYECTBA BIACTH B PaMKax OJHOTO PEerHoHa TOciie MPUMEHEHHUS alropuTMa
KO BCEM KJieTKaM perroHa paBHO (. CpenHeM M3MEHEHHE KOJIMYECTBA BJIACTH B OJHOM KJIETKE 332 OAMH LIar
0 BpEMEHH COOTBETCTBYET MIEPBOMY ClIaraéMOMY M3 MPaBbIX YacTel ypaBHeHHi (1).

2. U3menenne o0bemMa BJIACTH 32 CHeT BJIUSIHUS 00LIECTBA TIPOUCXOAUT CIEAYIOIUM 00pa3oM. Bri-
YUCIIAETCS PYHKIIUS PEaKIUU 00IIeCTBa:

(2 Flp)=—(p—p)p —p)p—p3) ’

BeposiTHOCTD M3MEHEHUS COCTOSIHUS KIIETKU P Ha JII0OOM YpOBHE MepapXHH paBHA miin {kl % ; 1}

L[ Tax
. U3menenne pasHo Sign F(p), To ecTh 00beM BIACTH B KJIETKE MEHIETCS HA €AMHHUILY C BEPOSATHOCTHIO TEM
OoJbirelt, ueM Oosblie 3HaueHrne (GyHKIuH F, mprdem B Ty CTOPOHY, Ha KOTOPYIO YKa3bIBaeT 3HAK (DYHKITUU
F. Koadduunent k; xapakrepusyer CTeNeHb BIMAHUS 00LIeCTBA Ha KOJMYECTBO BIACTH.

ANTOpUTMBI H3MEHEHHS 00beMa BIIACTH Ha (peAepaIbHOM M PErHOHAIbHOM YPOBHIX aHAJOTHM4YHBL. Ta-
KUM 00pa3oM, B cpeJTHEM M3MEHEHHE KOJMYECTBA BJIACTH 32 OJIUH IIar M0 BPEMEHH COOTBETCTBYET NIEPBOMY
cllaraeMOMy U3 MpaBBIX yacTel ypaBHeHH (1).

Crenyer OTMETHTh, YTO B IPEAJIOKEHHON MOAEIH PACCMOTPEHHBIE IapaMeTpPhbl HE 3aBUCST OT OKPECT-
HOCTH KIETOK (IIO9TOMY, B YaCTHOCTH, HE KOHKPETHU3UPOBAJICSI BUJ OKPECTHOCTH). Takas 3aBHCUMOCTD
npeanojaracTCsa Ajid AONOJHUTCIIBHBIX IMapaMeTpoOB, HAIIPUMED, HJIA O6’beMa MIPpOU3BOJICTBA HJIM YPOBHHA
KOPPYILMY B MyHHLMIIAJIUTETE, PETMOHE WM CTpaHe B LenoM. Ee mpeamnonaraercs BBecTy npu pa3paboTke
KOHKPETHBIX UMHUTALMOHHBIX CHCTEM, IPEAIOIaralliuX aHaJInu3 IMHAMUAKA BIACTH C YYE€TOM YIMOMSHYTBIX
JONOJHUTCIIbHBIX TapaMETPOB.

Jlumepamypa

1. JIMUTPUEB M.I"., [TIABJIOB A.A. , IIETPOB A.Il. [locmpoenue u ananuz mpexyposHnegou yenovey-
HOU MoOenu «8racmo-obujecmeo-skonomuxay /I B ku.: Matematndeckoe MOJICITUPOBAHHUE COIIHATBHBIX
nporieccoB / OTB. pea. B.A. llIeenorckuii. Beim. 15. M.: MAKC Ilpecc, 2013. C. 63 — 70.

2. TOODOJIU T., MAPTOJIYC H. Mawunwr knemounvix asmomamos. M.: Mup, 1991. — 283 c.
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O BO3MOXHOCTU UCNOJIb3OBAHUA ATEHTAMU PE®JIEKCUKN OJIA
MOEHTU®UKALIMN HEOMPEAEJNEHHBLIX MAPAMETPOB

@ensinun JI.H.
(HAI1YV PAH, Mocksa)
dfedyanin@inbox.ru

B pabome noxazano ucnoavzosanus peghiexcuu 0 peweHus 3a0a4u UOeHmMupuUKayuy epynnou KOHKypu-
DPYIOWUX mexcoy cobotl azeHmos.

KnroueBbie croBa: HHPOPMUPOBAHHOCTD, peIICKCHs, UACHTH()UKAIHSL.

BeedeHue

NzydeHne moBeneHust areHTOB, 00JIAAAOIINX HEU3BECTHOM APYTUM areHTaM YHUKaIbHON HH(pOpMAaIen,
U KOTOPBIE UMEIOT BO3MOXKHOCTh BBIOMPATh U3 BOSMOXKHBIX JIsl HUX JACHCTBHI T€, KOTOPbIE COYTYT HanOo-
Jiee BBITOJHBIMHU, TIPUBIICKACT BHUMaHUE HccliefoBarenel emle ¢ cepenunnl 20 Beka.

OCHOBBI TCOPHH, TOCBSIICHHON H3yYEHUIO TaKUX areHToB, ObutH 3anmoxeHsl B. H. Bypkoseim [1]. B
JaJIbHEHIIIeM Teopus Oblla pa3BuTa B paboTax JAPYrux ucciemoBateneii, B ToMm yucie A. K. EHaneeBsiM, A.
10. 3anoxueBbim, A.B. lllenkunbim, JI. A. HoBukoBeiM, A. I'. UxapTumsunu u ap. [2].

Cpenu HanpaBiIeHUIl HCCIIEIOBAaHUN MOXKHO BBIICIUTH HAIPABJICHUE, CBA3aHHOE C MCCIIEIOBAHUEM pa3-
MBILUICHUH areHTOB O PasMbIIUICHUSX IPYTUX areHTOB W BO3MOXHOCTb MH(OPMALMOHHOTO YIPAaBIICHUS
3THM TporeccoM. [Iporecc pa3MbIIIICHUH O pa3MBIIUICHUAX TPaJAWMOHHO Ha3biBaeTca peduiekcueit (cM.
[6]).

IToMumo uccnenoBatenel, oTHocsuxcs K mkojae B. A. BypkoBa, CylecTBYIOT TaK:Ke KOJIJIEKTUBBI, U3Y-
YaroIIue CXOXHe HaydHble mpoOsieMbl. Cpeau yYeHbBIX, 3aHMMAIONMUXCs peduieKkcueld, MOKHO OTMETHTh B.
A. Topenuka, A.®. Kononenko [3], @. B. Epemko [4], B. A. Jledbespa [5].

1. OnucaHue paccmampueaemol 3adavyu

PaccmoTpum mpounsBosbHbI OOBEKT U areHTOB ¢ O'PAaHUYEHHOW BO3MOXKHOCTBIO MEpefadd OpyT IPYTy
M3BECTHOM UM MH(OpMaNKK 0 cocTOsIHUU 00bekTa. bynem cunrtaTh, uTo coctosiHne OOBEKTa CYIIECTBEHHO
BJIMSIET Ha BBIUTPHIII areHTOB, U, CII€0BATENIbHO, Ha NX MTOBEJCHHE. ATCHTHI HE 0053aTEJIbHO OrpaHUYECHbI B
¢u3nueckoil BO3MOXKHOCTH mnepenaud uHpopMmauuu 06 OObeKTe ApYyr APYry, OrpaHMYeHHE Ha Iepenady
WHPOPMAIIUN MOXKET OBITh CBS3aHO, HAIIPUMED, C BHYTPEHHEH KOHKYPEHIEeH MEXy HUMH 32 KaKOW-TO pe-
CypC, 3aBUCSLINNA OT TOTO, HACKOJIBKO IOJIHO UX 3HAHHUE O cOCTOsTHMU OOBEKTa.

Bynem cunrath, 4TO Ka)K10My areHTy W3BECTHbI MCTHHHBIE YTBEP)KIACHHUS O cOCTOSIHMU OOBEKTa B BHIIE
CUCTEMBbI YpaBHEHUH, I'/ie HEM3BECTHBIMH ABJISIOTCS MTapaMeTphl 00beKTa. ATEHTaM Tak)Ke M3BECTHO, KaKue
napametpbl OO0BeKTa HEOOXOAUMBI JIJIsl €T0 TOJHOW WACHTH(QHUKAIWU. B TpHBHAIBHOM Clydae areHT, peliB
CHCTEMY M3BECTHBIX €My YPaBHEHHUI, MOXKET CAMOCTOSITEIbHO ONpeNeNnTh cocTosHue O0bekTa.

He orpannunBas o0muocTy, OyJeM cHUTaTh, YTO MHOKECTBO KOPHEH CUCTEMBbl yPaBHEHUH, B HCTHHHO-
CTH KOTOPBIX YBEPEH i-bIil ar€HT, COBIAAAET C MHOYKECTBOM HYJICH HEKOTOPOU (QYHKIUH J;.

[Iponecc B3anMoaeHCTBUS areHTOB MeKAy co00i pa3ouT Ha 3Tanbl. Ha KaXkI0M M3 3TaroB areHThl BbI-
OuparoT JeHCTBH, KOTOPbIE, 0 UX MHEHHIO, MAKCUMU3UPYIOT X TapaHTHpyeMoro Bemrpeiul. [Ipu sTom Ha
KaXXJIOM M3 DTaloB areHThl JEHCTBYIOT, KaK €Cld Obl STOT 3Tan OblI Obl eMHCTBEHHBIM. [lociie Toro, Kak
areHTHl BHIOEPYT CBOM JICHCTBUS, Ha CIEAYIONIEM dTane HH(opManys o BEIOPaHHBIX MU JCHCTBHUSIX CTaHO-
BUTCs U3BECTHA HEKOTOPBIM JPYIUM areHTaM, IOCJIE YET0 areHThl IIEPEXOIAT K CIEAYIOIEMY 3Tally.

Bynem cumtath, 4TO KaXKIblii areHT, peaabHBIH WK (PaHTOMHBIM, MOXKET B COOTBETCTBHU CO CBOEH
MHO)KECTBEHHOW CTPYKTYpOi HH()OPMHUPOBAHHOCTH [7], BBIYUCIUTD ONTHMAIIbHbBIC JICUCTBUS JUIS KaXOTO
areHTa, KaK peajbHOro, Tak 1 (paHTOMHOTO.

3amada cOCTOUT B TOM, YTOOBI HAWTH HapamMeTpbl MOJEIH, IPH KOTOPBIX areHTaM yJaacTcs 3a 3alaHHOe
KOJINYECTBO ATAIOB WACHTH(DUIIUPOBATH COCTOSTHAE CHCTEMBI.

Ecnu MHOXecTBO KOpHeH (YHKIMH ITyCTO, TO 33ja4a WAECHTH(HKaIuN o0JagaeT BHYTPEHHUM NPOTH-
BOpeYreM, U HE UMEET PEeLICHUs, I0ATOMY OyJeM HpeArnoiaraTh, YT0 MHOXKECTBO KOpHEH He mycTo. bonee
TOT0, TIEPECEUCHHE BCEX MHOXKECTB KOPHEH JIOIHKHO OBITh €IMHCTBEHHBIM M COBIAJATh C HCTHHHBIM COCTOSI-
HreM OOBeKTa.
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2. Peaynbmamsbi u ebie00bI

Jlnist onpesiesieHus1 pelieHus 3a1a9 WICHTH(GHUKAIUE ObUT UCTIONE30BaH METOJI TIOCJIETIOBATEIHLHOM pe-
AYKIHU CTPYKTYpPbl MHO)KECTBEHHOH MHPOPMUPOBAHHOCTH [7]. OH COCTOHT B TOM, YTO Ha Ka)XKJOM IIare 3
CTPYKTYpbl MHOOPMHUPOBAHHOCTH MOCIENOBATEIBHO YAEIAIOTCS (PaHTOMHBIC areHThl, YbH ONTHMAaIbHBIC
JICHCTBUS HE COBMANU ¢ HaOmogaeMbiMUA. OJJHOBPEMEHHO C TAKUMH arcHTaMH yIAJISIOTCS U MUPBI, B KOTO-
pBIE OHH BXOJIAIT.

Jnst mpuknaaHoi 3anaun ObLIM HaleHbI TApaMeTpPhl, sl KOTOPHIX HCIONIB30BaHHE METOJa PEAYKINU
MO3BOIISIET MACHTUGUITMPOBATh cocTossHne OOBeKTa, Mpu HAOMIOACHUH JNeHCTBHN pedIIeKCHPYIONNX areH-
TOB.

Pabota Bemonnena npu nonaep:xkke PODU, rpant Ne 13-07-00491.

Jlumepamypa

o

BYPKOB B.H. Ocrosbt mamemamuueckoti meopuu akmusHwix cucmem. M.: Hayxka, 1977. — 256 c.
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TEIL, 1999.- 128 c.
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COJIEP)KAHUE
O BbIABJIEHU OBLLUEIO 3HAHUA B CETEBbBIX CTPYKTYPAX

®ensinud JLH., UYxaprumsBuiau A.T.
(UI1V PAH, Mocksa)
fedyanin@inbox.ru, sandro_ch@mail.ru

Paccmampusaemces cemesas cmpykmypa, snemenmol komopou (acenmul) obaradoarom wacmmoi (U36ecmHoil
MOALKO OAHHOMY A2eHmY) UHGOpMayuel u UHGOPMUPOBAHLL O YACMHOU UHGOPMAYUU HEKOMOPLIX OPYeUX
acenmos (6 coomeemcmeuu ¢ cemesvlmu ceéazamu). Ilpeonacaemes memoo evisigneHuss 00ujeco 3HaHUus cpe-
OU a2eHmog npu NOMOWU NOCMPOEHUS CMPYKINYPbL UHDOPMUPOBAHHOCTIU.

Kirouersie ciioBa: oOiee 3HaHWE, CETEBas CTPYKTYpa, pe(eKCHBHBIC UTPHI, CTPYKTYpa WHGOPMHUPO-
BAaHHOCTH.

BeedeHue

OI[HI/IM M3 BAXKHBIX aCIICKTOB, BJIMAIOMIUX HAa WHAUWBUAYAJIBHLIC U KOJIJICKTUBHLBIC ILCI\/'ICTBI/DI C}/6’b€KTOB,
SIBIISIETCS. MHPOPMUPOBAHHOCTh — KaKk 00 OOBEKTHBHBIX XapaKTEPUCTHKAX CUTYAIlMH (COBOKYITHOCTH KOTO-
PBIX 9acTO HA3BIBAIOT COCTOSHUEM MPUPOIBI), TaK ¥ 00 WHPOPMHUPOBAHHOCTH NPYTUX cyOBekToB. Ocoboe
3HAYCHUE JIJIs IPUHSITHE PEIICHUS UMEET TakK Ha3biBaeMoe oOiee 3HaHue (common knowledge). DTum Tep-
MUHOM (CM., Hamp., [4]) o0o3HayaeTcs (hakT yIOBJICTBOPSIONINI CICIYIOIIMM TPSOOBAHHUSM:

1) 0 HEM BCEM M3BECTHO;

2) BceM U3BECTHO 1;

3) BceM M3BECTHO 2 U T.J. 10 OECKOHEYHOCTH.

Hapsiny ¢ oOuiiM 3HaHHEM MEXIy BCEMH YYaCTHHKAMH CHTYaIlMd BO MHOTHX CIIy4asX Ba)KHBIM SIBIISI-
ercst o0Iee 3HaHNE B T€X MJIM MHBIX MX MOAMHOXKECTBAX (HAarpuMmep, Uil IUIAHUPOBAHUS COBMECTHBIX ACH-
CTBUI HCO6XOI[I/IMO Y6C[II/ITI>C5I B TOM, YTO BCC MX YYACTHUKH OAWHAKOBO INOHUMAIOT CTOAIIYIO IIEPEA HUMU
3amauy). OMHAM W3 BO3MOXKHBEIX MyTel (opMupoBaHUS WH(OPMHUPOBAHHOCTHU SIBIISIETCS B3aWIMHBIN OOMEH
nH(pOpMaIMell y9acTHUKaMH CETEBOH CTPYKTYPHI.

I/ICCHGILOBHHI/IC CCTCBBIX CTPYKTYP ABJIACTCA OJHUM M3 MHTCHCUBHO Pa3BUBAIOMIUXCA B IOCIICAHEE NCCA-
TUJIETHE HAIPABJICHUI. DTO B 3HAYUTEILHOW Mepe 00yCIOBICHO OYpHBIM Pa3BUTHEM OHJIAHOBBIX COLMAIb-
HbIX cereil (Facebook, BKonTakre, OIHOKIACCHUKH U JIp.) ¥ POCTOM HX BIIHMSHHS HAa 9KOHOMHUYECKYIO U CO-
UATEHO-TIOJIMTHYECKYIO KHU3Hb 00lIecTBa. B unciie mpouero uccieayoTest MoIenu HHPOPMUPOBAHHOCTH U
pacnpoctpaneHus HHpopMaIimu (CM., Harp., 0030p B [1]).

JlaHHBIHA JTOKIJIA/J TOCBSIIECH 33/1a4€ BBISBICHHS OOLIETO 3HAHUS B CHTYyallMH, KOTJa B3auMHas HHPOP-
MHPOBAaHHOCTh YYaCTHUKOB OIPEACISETCS CBSI35IMU B CETEBOM CTPYKTYpE.

1. Modenb cemeesoli cmpykmypbi

Msi OymeM paccMaTpUBaTh CETEBYIO CTPYKTYPY, COCTOSIIYIO M3 N 3JeMEeHTOB (OyaeM Ha3bIBaTh MX
arentamu, a MHOxecTBOM arentoB cuutath N = {1, ..., N}) u HanpasienusIx cBs3eil Mexay HUMH. CBsA3M
HOCAT HH(I)OpMaHHOHHLIfI XapaKkTep, U CMBICJI UX COCTOUT B I/IH(i)OpMI/IpOBaHHOCTI/I OTHOCHTECIIBHO COCTOAHUA
npupoxsy, 3axaaemoro sekropom 0 = (0%, ..., 0™), rie 0 € © = OV x ... x O (muoxectBa O, ieN, Gy-
A€M CHUTATh KOHeT-IHBIMI/I).

MHoxecTBa ®(i), ieN, sBisroTCsT 0OIIMM 3HAHUEM CPEJIM Aar€HTOB, IIPU 3TOM Ka bl areHT 3HaeT TOY-
HOE€ 3HAYEHUE «CBOEH» KOMITOHEHTHI COCTOSIHUS TIPUPOJIBI, T.€. i-i areHT 3HAeT 3HAUCHHE 9_('). CBsI3b B ceTe-
BOIi CTPYKTYpPE MEXKITY i-M H j-M ar¢HTaMHI O3HAYACT, UTO j-if areHT 3HaeT Takke 3HaucHue 00,

B paMkax omMcaHHON MOJEIH CETeBOH CTPYKTYPhI HH)OPMHUPOBAHHOCTH (B TOM YHMCIIC B3aUMHAs WH-
(hOpMHPOBAHHOCTH) areHTOB SIBJISIETCA JeTEPMUHHPOBAHHON. [103TOMYy MOXKHO TOCTaBHTH BOIPOC O TOM,
SIBIISICTCS TaHHAs WH(pOpPMAIUs OOIIMM 3HAHHEM B JAHHOM TOJMHOMECTBE arcHTOB. [[Jis OTBeTa Ha HEro
Mpe/IaraeTcs UCIONIb30BaTh MO/IEIb OMUCAHUS HH()OPMHUPOBAHHOCTH ar€HTOB, Pa3pabOTaHHYIO B KOHTEKCTE
pedIIeKCUBHBIX UIP.
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2. PegpnekcueHbie u2pbl, cmpyKkmypbl
UHgopmuposaHHOCcMuU U obuwjee 3HaHUe

OnHUM U3 METOZIOB, IO3BOJISIIOLINX OMMCHIBATH CUTYAllMd MHTEPAKTUBHOTO B3aMMOJICHCTBUS C HETOJI-
HOM MH(OPMHUPOBAHHOCTBIO areHTOB, SBISIIOTCSA pedeKCUBHBIC UIpbl (CM., Hamp., [1]). B peduekcuBHOit
urpe HHOOPMHUPOBAHHOCTh areHTOB MOXKET OBITh MPEICTABIICHA B BUIE CTPYKTYpPbI HH(pOpMHUpOBaHHOCTH [1,
3].

CrpykTypa MH()OPMUPOBAHHOCTH TPEICTABISET COOOH OpPHEHTHPOBAHHBIM rpad ¢ BEepUIMHAMH IBYX
TUTIOB — MUPHI (TIPAMOYTOJBHHUKH) M ar€HTHI (KPYyTH), peajbHBII MUD BBIJENEeH 0c000. CTpenka OT areHra K
MHUpPY O3Ha4aeT, YTO JaHHBII areHT BXOAWT B MaHHBIA mup. CTpenka OT MUpa K areHTy O3HayaeT, 4To JaH-
HBII areHT CUUTACT TAHHBIA MHP BO3MOXKHBIM.

B cTpykType MHPOPMHUPOBAaHHOCTH HETPYAHO ONPEACIUTH, Kakas UMEHHO MH(pOpMauus SBIsETCS 00-
M 3HAHWEM B T€X WJIM MHBIX [TOJIMHOKECTBAX areHTOB.

Hanpumep, paccmotpum 1-ro u 2-ro areHToB. B Ka10M U3 MUPOB, KOTOPBIE CUUTAET BO3MOXKHBIMHE |-
areHT, CyIECTBYET SK3EMIULIp 2-TO areHTa (peaybHbli WK (aHTOMHBIH 2-1 areHT) CO CBOUMHU TIpe/CTaBIe-
HUSIMH — MAPaMH, KOTOPBIE OH CYUTAET BO3MOXKHBIMH, B KQKIOM U3 KOTOPHIX CYIIECTBYET AK3eMIUIIp 1-To
areHra u T.1. PaccmaTpuBasi BCeBO3MOXKHBIE KOHEYHBIE TIOCTIEI0OBATEIFHOCTH MUPOB U areHTOB (BCE IK3eM-
TUISIPBI areHTOB OepyTcst U3 MHOXKecTBa {1, 2}), moy4aeM Bce MUPbI, KOTOPBIC SBIISIOTCS BO3MOYKHBIMU JIJISI
1-ro areHra B NpenCTaBIEHWH 2-TO areHTa B NpeACTaBleHWH 1-ro areHTa u T.4. llpu sToM moboif ¢axr,
CIpaBeUTUBBIN BO BCEX ATHX MHpPAX, ABJISAETCS OOUINM 3HaHWEM 1-TO U 2-TO areHTOB.

B ciydae npousBonbHoro nogmaoxkectsa M € N nipu mocTpoeHN# BCEBO3MOXKHBIX KOHEUHBIX TTOCIIEN0-
BaTeJIbHOCTEN HeO6XOI[I/IMO YUYUTBIBATH TOJIBKO ar€HTOB, BXOAAIINUX B MHOKXCCTBO M.

3. NlocmpoeHue cmpykmypbl UH¢hopMupo8aHHOCMU
U ebisiesieHUe obwez20 3HaHUS

Ha ocHoBanuu 3a7aHHOM CETEBOM CTPYKTYPHI, ONMMCAHHOMN B M. 1, MOXXHO OJHO3HAYHO TTOCTPOUTH MHO-
KECTBEHHYIO CTPYKTYpPy MH(POPMHUPOBAHHOCTH (I1. 2), OTPAXKAMOIIYIO B3aNMHYIO WH()OPMHUPOBAHHOCTh areH-
TOB. DTO MO3BOJIAET B KAXKIOM KOHKPETHOM CIIy4ae ONpeleNnTh, Kakas HH(popMmanus sBisercs oOmmM 3Ha-
HHUEM B T€X WJIM UHBIX MOJMHOXECTBAX areHTOB U, TEM CaMbIM, BBIIBUTh BO3MOXHOCTh UX COBMECTHBIX A€Hi-
CTBHUIA.

[lepcneKTUBHBIM HampaBiCHUEM NAIBHEHIINX MCCIEIOBAHUN SIBJISETCS ONMCAHKE OOLIEro 3HAHHWE AJIS
YaCTHBIX CIIy4aeB CETEBBIX CTPYKTYp, @ TakKe ydeT BO3MOXKHBIX COOOIIEHHH (B YacCTHOCTH, COOOIICHUH
YIPaBIISIONIETO OpraHa ¢ IeNbI0 OCYIISCTBICHHSI HHPOPMAITMOHHOTO YIPABICHUs ), MEHSIONIUX CTPYKTYPY
WHGOPMHUPOBAHHOCTH arceHTOB.

Pabota Bemmonnena npu nopaepxke PODU, mpoext Nel3-07-00876 A.
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Ob USMEPEHWUU BITUATEJNIbBHOCTU B COLUMUAIIbHbBIX CETAX

UxaprumsBuwiu A.T.
(Ancmumym npobnem ynpasnenuss PAH, Mockea)
sandro_ch@mail.ru

IIpednazaemcs Ho8vlll NOOX00 K KOHCMPYKMUBHOMY ONPEOeieHUI0 8MUAMENbHOCMU 8 OHIAUHOBbIX COYUATb-
HbIX CemsAX — AKYUOHANbHAS MOOeNb. Mcx00s u3 0anHo2o nooxo0d e1usmenbHOCHb 8bIYUCTAENIC Hd OCHOBe
oeticmauil noib30samenell ¢ yuemom yCmaHo8oK ynpasisoujeco opeana (yenmpa).

KinroueBblie ciioBa: conuanbHas CETh, aKIMOHAIbHASI MOJIENb, PACIIPOCTPAHEHUE JIEUCTBUIN B COIIMATILHOM
CETH, BIMUSTEIbHOCTD, BIUSIHUE.

BeedeHue

B mocnennee mecsatuieTre oHIaiiHOBBIE conmanbHbie ceth (Facebook, BKonTtakTe, OmHOKIACCHUKA U
Jp.) TPOYHO BOIILIM B HAIIY XM3Hb M OKAa3bIBAIOT OOJIBIIOE BIMSHUC HAa 3KOHOMHUYECKYHO M COLMATIBHO-
MTOJIMTHYECKYIO KU3HB 001ecTBa. VM MOCBSIIEHO O0IBIIT0E KOTUIECTBO IMyOIuKaiuii (cM., Hamp., [1, 3, 4]),
OJTHAKO aKTyaJIbHOH 3a/1adueil SBISETCS IOCTPOCHNE Pa3BEPHYTHIX COAEPKATEIBHBIX MOIETIEH.

CormanbpHasi CeTh — 3TO COIMANIbHAS CTPYKTYpa, COCTOSIIAsA U3 MHOKECTBA areHTOB U OIPEJICIICHHOTO
Ha HEM MHOXKECTBa OTHOIICHHWH. B paMkax 3THX OTHOIICHWH B CETH MPOHMCXOAAT pa3IHuHble HH(OpMAIIH-
OHHBIE TIPOIleCCHl. BiusTenpHbIe MONB30BaTeNX (M TPYMIBI MOIB30BaTeNe) BO MHOTOM OIPENENSIOT pac-
npocTpaHeHue WHPoOpMauu U GOPMHUPOBAHHE MHEHHUH, MOATOMY HEYAWBUTEIBHO, YTO OTBET Ha BOIMPOC
«KaKue T0JIhb30BaTEIN COIMAILHON CETH CaMble BIMTEIbHBIE?» HHTEPECYET KaK TCOPETUKOB, TaK U MPAKTH-
koB. OTHaKO, HECMOTPS Ha 0OWJIVe HCCIIEeIOBaHNA, Ha TaHHBI MOMEHT OTCYTCTBYIOT OoJjiee (pyHIaMeHTaIb-
HBIE MOJIETH, B paMKax KOTOPBIX MOXKHO aHAJIM3WPOBATh U CPAaBHUBAThH PA3IMYHbIE METOJIBI U ATOPUTMBI. B
JTAHHOM JIOKJIaJIC OTMCHIBACTCS OOIIMU MOAXOJ K ONPEACICHUIO BIUSATCILHOCTH, OCHOBAHHBIA HAa MOJICIU
pacrpocTpaHeHUs! JEHCTBUN U yUeTe TOUKH 3PEHUS YIPABISIIOLIEro opraHa. B ocHoBe mpeuiaraemoil Moze-
JIM JIeKaT ACHCTBUS MOJb30BaTENEH, HOPTOMY OHA Ha3BaHA aKIIMOHAJIBHON MOJEINBIO.

1. PacnpocmpaHeHue delicmeuli

BeeneM (opmanbHyt0 MOZETL PacpOCTPaHEHUs JCHCTBUN B COIMANIbHOM ceTH. I1ycTh ydyacTHHKaMu
CETH SIBIIIIOTCS areHTHI (TTOJIb30BaTElNN), KOTOPBIE COBEPIIAIOT JIEHCTBHSI TOTO MM UHOTO BHUJA U3 GUKCHPO-
BaHHOTO KOHEYHOTO MHOXKECTBA B T€ MJIM MHbIE MOMEHTHI BpEMEHH. BUioM eficTBUsI MOXKET ObITh Hammca-
HHUE II0CTa, HAIIUCAHWE KOMMEHTApHs K IIOCTY U T. [I.

Jaiee, mycTh Ha MHOXKECTBE JISHCTBHIA 3a1aH0 OMHAPHOE OTHOIICHHE «ICHCTBUE A SBISAETCS MPHYUHON
nerctBust b» (wm, 4to OyaeM CYMTATh SKBHBAICHTHBIM, «JIEHCTBHE D SBIISETCS MOCIEACTBHEM JEHCTBHUS
a»), obo3HauaeMoe cieayromuM obpaszom: a—b. [IprMep Takoro OTHOLICHHUS B peajbHOW OHJIAHOBOM CO-
[IHAJIBbHON CETH: @ — CO3/IaHKe 1MocTa, b — co3manne KOMMEHTapHs K 3TOMY MOCTY.

Bynem cuurtarh, 4TO OMHApHOE OTHOIICHHUE SIBJISIETCS OTHOIIEHHUEM YaCTHYHOTO TOPSIKa, T.€. yIIOBIIE-
TBOPSIET CBOWCTBaM peIeKCUBHOCTH, TPAH3UTHBHOCTH M aHTUCUMMETPUIHOCTH.

2. MpednoymeHusi ueHmpa

Paccmotpum npobiemy pacueTa BIUATEIBHOCTH ¢ TOYKH 3pEHHUS HEKOETO YIPAaBISIONIEro opraHa (IeH-
Tpa). IlycTh meHTp onpezaensier (MCXoAst U3 COOCTBEHHBIX MHTEPECOB, IUIAHOB U T.I.), KAKUE UMEHHO AEi-
CTBHS areHTOB B COIIMAJBHON CETH SBISIOTCS 3HAYUMBIMHU (TIPH 3TOM 3HAYUMBIE JICUCTBHSI MOTYT OBITh Kak
JKEJAaTENBHBIMHI JIJISl IEHTPA, TaK W HeXKeNaTenbHbIMH). [ opMalM3aluy TOUYKH 3pSHUS IICHTPa BBEJEM B
PACCMOTPEHUE 3HAYUMOCb MHONCECMEa Oeticmautl — QYHKIHUIO, KOTOpas KaXIOMy MHOKECTBY J1eHCTBUI
CTaBHUT B COOTBETCTBHE HEOTPHUIIATEIHHOE BEIIECTBEHHOE YHCIIO.

EcrecTBeHHO MPEATIONOXKUTE, YTO €CITM K HEKOTOPOMY MHOXKECTBY JCHCTBUIN TOOABUTH €Ile MEHCTBHUS,
TO 3HAYMMOCTH MHOKECTBa yBEIMYHTCS (110 KpaliHei Mepe, He ymenbutes). [lostomy Oyaem cuuraTs, 4yTO
3HaYMMOCTh MHOKECTBA JAeHCTBUH (Haniee OyZieM Ha3bIBATh €€ MPOCTO 3HAYUMOCHbIO) SABISETCSI MOHOTOHHO
BO3pacTawomiei pyHKInueH.
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3. BnusmenbHocmb a2eHmoe u Mema-a2eHmoe

Cunrast 3aJaHHON 3HAYNMOCTH Ka)KJIOTO MHOKECTBA ICHCTBUI, OMPEACIIUM GIUAMENbHOCb MHOKECTBA
JEUCTBUHM KaK 3HAUMMOCTB JJIsl LIEHTPA COBOKYITHOCTH MOCHEACTBUN 3TUX AEHCTBHM.

st onpeienieHys BIUATEIFHOCTH areHTa ONpPEeNIUM CHayaaa MHOXKECTBO BCEX COBEPIICHHBIX UM JCH-
cTBUM. [lanee, BAMATEIBHOCTh areHTa O3HAYACT 3HAYMMOCTH JUIsl LIEHTPA COBOKYIMHOCTH IOCIEACTBUU CO-
BEpIIIAEMbIX ar€HTOM JEHCTBUM.

Ha ocnHoBe onpesenenust BIUATEILHOCTH MHOXKECTB JCHUCTBUI U ar€HTOB MOKHO OINPEACIUTH BIUSHUE
areHToB JPYT Ha JIpyra Kak JOJIO BIHUATEIHHOCTH OIHOTO areHTa, KoTopas o0yCiIoBIeHa JeHCTBUAMU APY-
roro areHra. HekoTopsie CBOWCTBA BIMSTEILHOCTH M BIUSHHUS PUBEICHBI B CTaThe [2].

OnucaHHas cxema pacyera BIUSATSILHOCTH I0JIb30BaTeNIel MOXKET OBbITh MPUMEHEHa (TP HAJTMYUU He-
00XOJIMMBIX UCXOJHBIX JaHHBIX M TEXHOJOTUH UX 00pabOTKM) JUIS pacyeTa BIMATEIBHOCTH IMOJIb30BATEIICH
KOHKPETHOM COITMAJIbHON CETH MPU Pa3IUYHBIX MPEINOI0KEHUSIX O B3aUMOCBSI3U JEHCTBUN U UX 3HAUYUMO-
CTH.

Hapsiny ¢ BAUSATENBHOCTHIO OTJCIBHBIX MOJIB30BATENEH COIUANIBHON CETH UHTEPEC MPEACTABIIACT BIIUSI-
TEIHHOCTH (a TakKe B3aUMHOE G1uUsAHUE) TIOAMHOXKECTB MOJIb30BaTeNeld. DTH OJMHOXKECTBA MOTYT (OpMHU-
pOBaThCA Pa3MTUIHBIM 00pa30M: KHUTEIH OIHOTO TOPOAA, CTOPOHHHUKHU OMNpEAeNICHHON MONUTHYECKON map-
THHU, TIOJI30BATEIN KOHKPETHOTO MPOJIYKTA, JIIOIU OMPECICHHOTO Bo3pacTa U T.1. [10AMHOXKECTBO MOXKET
(hopMHPOBATHCS ¥ UCXOS U3 B3aUMOCBS3EH BHYTPH CETH.

ByneM Ha3bIBaTh Takue MOAMHOKECTBAa META-TIOJb30BATEISIMUA WM MeTa-areHTaMu. MOXHO MOKa3aTh,
YTO BIUATEILHOCTh META-TI0JIh30BATENICH U UX BIUSHUE JAPYT HA Ipyra MOXKET OBITh ONpe/eicHa aHaIOTHY-
HO BIIUSTEIILHOCTH U BJIUSHUIO «OOBIYHBIX)» ar¢HTOB.
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COJIEP)KAHUE

OB bEKTHO-OPUEHTUPOBAHHAA UHOPOPMALMOHHAA MOAEJIb NMPOLIECCA
YTBEPXAEHWUA NMPOKYPOPOM OBBUHUTEJIbHOIO 3AKITIOMEHUA

Acnuna H.I'., Kypnocos B.B.
(Boponesicckuti 2ocyoapcmeenuviil apxumexkmypHo-CmpoumenibHulil Yeusepcumen)
(CY CK P® no Boponesicckoii obnacmu)
andrey050569@yandex.ru

B cmamve npeonpunsma nonvimka nocmpoenus UH@OPMAYUOHHOU MOOEU CHeYyuPUuecKkoeo npoyecca
ymeep#cOeHUss 008UHUMENbHO20 3aKI0UeHUS NPOKYpopom cpedcmeamu azvika UML

KirroueBsie croBa: MaopMaImonHas MoAelb, TuarpaMMa KiaccoB, THarpaMma IperneIeHToB, JuarpaMm-
Ma B3auMOJEHCTBUS.

VYTBepkacHNE OOBUHUTEIBHOTO 3aKIIOUEHUS — 3TO BaKHAs CTYIEHb, 3aBEpLIAONIas CTa U0 MpeaBapu-
TEIHHOTO PacCiIeIOBaHHS YTOJIIOBHOTO Aena. B cooTBeTcTBUM co cTaTheil 221 YTomoBHO-TIPOIECCyalTbHOTO
kozekca Poccuiickoit denepannu 0053aHHOCTD IO YTBEPIKIEHUIO OOBUHUTEIHFHOTO 3aKIIFOYSHHS BO3JIOJKEHA
Ha Tpokypopa. st Toro 4ToOb! yTBEPAUTH OOBUHUTEILHOE 3aKJIFOUCHHE ITPH MOCTYIUICHUH K HEMY YTOJIOB-
HOTO JIeJia, IPOKYPOP JOJDKEH PACCMOTPETh €0 B YOSIUTHCS B JOCTATOYHOCTH JTIOKA3aTENBCTB ISl PACCMOT-
peHMUs [1ena B Cy/le, a TAaKXKe B KaUeCTBE MPOBEIEHHON CIIeZIOBaTEIeM PaOOTHI.

Takum o0Opazom, 3aa4a hopMaTu3aluy IpoLecca YTBEPKASHHUS MTPOKYPOPOM OOBUHHUTEIBHOTO 3aKITIO-
YCHHA IIYTEM IMOCTPOCHUA HH(l)OpMaHHOHHOﬁ MOA€CIN C MPUMCHCHHUEM CIICHHUAIM3NPOBAHHBIX CPEACTB MO-
JIENMPOBaHMs, BBUIY €TO CIOXHOCTH M B&XXHOCTH C TOYKH 3PEHHSI CyIbOBI JalbHEHIIEro cye0Horo pazou-
parenbcTBa, MpeCcTaBisieTcsl BechMa akTyalbHOH. Kpome Toro, npeqnaraemas nHGOpMalMOHHAsI MOJIENb
MOJKET JIEYb B OCHOBY aBTOMaTU3UPOBAHHOM cUCTEMBI «lIoAAepKKN MPUHATHS PELICHHS TPOKYPOPOM 11O
MTOCTYNHBIIIEMY K HEMY YTOJIOBHOMY 1€y C OOBHHHUTEIHHBIM 3aKITFOYCHNEM B YACTH ITPOBEPKHU Ha ITOIHOTY
JI0Ka3aTeNbCTB, MOATBEPKIAIOIINX BHUHOBHOCTh OOBHHSAEMOTO JIUIIAY.

OOBEKTHO-OpUEHTHPOBaHHAS HH()OPMAIIMOHHAS MOJIEIb IPEACTABIAET cOO0M COBOKYITHOCTD JHa-
rpaMM, TOCTpOoeHHBIX B HoTarmn UML- yHEBEepCabHOTO SI3pIKa MOACTHUPOBAHIS, TPUMEHIEMOT0, KaK IIpa-
BHJIO, B IIEIISAX MPOSKTUPOBAHUS MHPOPMAIIMOHHBIX CUCTEM.

Ha puc. 1 npeacraBneHa Tak Ha3bIBaeMas JuarpaMma IMpeLeeHToB, KoTopas OTpa)xaeT MecTO Moje-
JUPYEMOro Tporiecca B 001eii HHPOPMAMOHHON MOJIETH CHCTEMBI YTOJIOBHO-IIPOLIECCYaTBbHOTO UCCIIE0-
BaHUs NpecTyIuieHns. Ha Hell mpecTaBie bl TTIaBHBIC IEWCTBYOIINE JINIA: CYOBEKT (0OBHHSAEMOE JIHIIO),
cliefioBaTelb U IPOKypop. Takke MOKa3aHO, KAKOTO BH/Ia MOXKET ObITh OOBEKT MPECTYIUICHUS 1 BO3MOXKHBIC
MIPUYXNHBI COBEPIICHUA MTPECTYIIIICHUA.

System

L — & %
— <<indude>> © . ccndudess
MHOMY O6CTORTENLCTBY

rrmm——
/57 N

12

Puc. 1 Jluacpamma npeyedenmos

abnexr (onymesnennbii)
cybrexr

B n300pakeHHO# ccTeMe MOYKHO BBIACTHUTH CIEAYIONINE MPOLECCHI, TO €CTh MIPELEIEHThI: «HICHTU-
(UIMPOBATH MPECTYIUICHUEY, «PacciIeloBaTh JIEJI0», «CPOPMUPOBATH OOBUHHUTEILHOE 3aKITIOUCHHE,
«yTBEPINTH OOBUHUTEIBHOE 3aKITFOUCHUEY.

[anee nmpu oMoy quiarpaMM KJIaccoB TTOKa)KEM HaJIUHe CBA3EH MEXXIy 0OBEKTaMH paccMaTprUBacMOM
HaMH NpeJMETHON 00JIaCTH.
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Ha puc. 2 npezcrasiena quarpaMmma KiiaccoB, KOTOpasi IEMOHCTPUPYET YCTOHUMBYIO CBS3b CYOhEKTa U
o0BeKTa uepe3 popMy BHHBI, a TAKXKEe HEBO3MOXKHOCTH CYIIIECTBOBAHHUS OJTHOTO O€3 APYyroro, Tak Kak oxpa-
HSIEMBIC YTOJIOBHBIM 3aKOHOM OTHOIIIEHUS CTAHOBSITCS CyOBEKTOM TOJBKO TOT/a, KOT/Ia UM MPUYUHSAETCS
Bpe. [lokazaHo, kakue OBIBAIOT BUJIBI YMBICIA U HEOCTOPOKHOCTHU. TakKe Ha ATOW AuarpaMMe BUaHA abco-
JFOTHAS 3aBUCUMOCTH MOTHBA OT ()OPMBI BUHBI, TOCKOJIEKY MOTHBEI B YMBIIIUIEHHBIX MPECTYIUICHUSX HOCST
MIPECTYIIHBII XapaKTep, TaK KaK IEeJH, KOTOPBIX JKEJIaeT TOCTHYb JIUIO0, CBA3aHbI C IPUIMHEHHUEM OIpeie-
JNEHHOTO Bpelia 00bEKTaM, OXPAHIEMbIM YTOJIOBHBIM 3aKOHOM.
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Puc. 2 Juacpamma xnaccos

Taxoxe M1t co3gaBaeMOM MOJIETN CUCTEMBI HEOOXO0IUMO TOKA3aTh, YTO MMEHHO COEIUHSIET OOBEKTEI
«YTOJIOBHOE JIENIO» M «OOBUHUTEILHOE 3aKIIIoueHney. [t 5 Toro n3o6pa3nm auarpamMmy KIaccoB, KOTOpas
OTpaXKaeT CBSI3U MEK,Ty STUMH CYITHOCTSIMU M ITOKA3BIBACT, KaK OHHU BIHUSIOT APYT Ha aApyra (puc. 3).

NOK3SANMA_NOTEpNeBIero
+eun,

R —

‘noKazamm_canpier enei

1

npoTokonbl

+nata
+moAnucaBWA_orpan
+womus

+uens

+N2 vcTa_yron.gena

+sin

i

+Negena
+abyna

noKasammA

+8un,

Aokasatenscrea

+8Mun

e,
f +N@ nncra_yron.aena
_skcnepra

o] |
1 [
]

saKmovennn_cieumamcra

50
+N2 nvcra yron.aea

+sun
+N2 nucTa_yron.aena

Puc. 3. JJluacpamma xnaccos

Ha puc. 4 oroOpakeHbl 00bEKTHI, UMEIONIHE 3HAUSHHE Ha CTaIUH MTPOBEPKH OOBHHUTEIHHOTO 3aKITIO-
YEHUS Ha MOJHOTY, a TAKXKe MoKa3aH 0OMEH COOOIICHUSIMU MEKAY HUMH.
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<<destroy>>
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1. UIBAHOB [I. 0. Ocrosbl modenuposanus na UML: yueb. nocobue ons eysosl Nsanos J1. YO., Ho-
BukoB @. A — CI16.: U3a-Bo [lonurexn. yn-ta, 2010. — 249c.
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OCOBEHHOCTU U BO3MOXHbIE NMYTU PE®OPM
IT B MOCTBY3OBCKOM OBPA30OBAHUU

Boboxy:kaes 111.1.
(@unuan Poccuiickozo 2ocydapcmeento2o yHugepcumema

nHegpmu u eaza umenu U.M. I'yokuna, Tawxenm)
bobshuh@mail.ru, bobshuh@rambler.ru

Ha ceco0nawHull 0eHb MEXaHU3MOM CONUNCEHUS U 2APMOHUZAYUU CUCTNEM 00PA308AHUS CMPAH MUPA CMAT
bononckuil npoyecc. Ilocne pacnaoa CCCP, cmpanul, 6xo0usuiue 8 Heé, 8b10paiu pblHOYHbI NYMb PA36U-
MUsL U Pa3eUBAIOMCcsl ¢ YUémom UmMeiowe2o npouLio2o «oazanicay, 8 mom 4ucie u @ cucmeme evicuie2o oopa-
sosanus. M3 cmpan CHI 6 bonouckuii npoyecc eoutiu 7 cmpan, 8 mom uucie Poccus u Kazaxcman. Y36e-
KUcmaw He 8owién 6 bonrouckuil npoyecc, HO HeKOMOopbvle NONONHCEHUA e20 JeKnapayuu epinoanul. Kasxcoas uz
IMUX CIMPAH CBOUM NYMEM UHMESPUPYEMCs 8 MUPOBYTO 00PA308ATNENbHYIO CUCHEMY, HO OYMAEMCS, 6
nepeyio ouepedsv, unmezpayus 00xcHa ovims euympu cmpar CHI', gedywasn ponv komopoii 0012cHa npu-
Haonesxcamsv Poccuu.

Knrouesbie cioBa: ynudukanus oopasoBanus, bomoHckuit mpouecc, KoHBepreHiws, EBponetickas crcrema
B3auMHOro mnpusHanus 3autHeix enunun (ECTS), amepukanckas cucrema 3adeTHbIX eauuui (credits),
PhD, kpenutHO-MOyIBHOE 00yUYeHHE, YIeOHbIE KPEAUTHI.

Ha ceronmusiiauii A€Hh MEXaHU3MOM COJIMKCHMSI U TaPMOHHU3AIMH CUCTEM O00pa30BaHMs CTPaH CTajl
Bonouckuit mpouecc. Ilocne pacnaga CCCP, crpanbl, BXOJUBIINE B HEE, BRIOpaIN PHIHOYHBIA MyTh Pa3BH-
THSI ¥ Pa3BHBAIOTCS C YYETOM MMEIOIIETO MPOILIOro «0araxay, B TOM YHCIIEe U B CHCTEME BBHICIIETO 00pa3o-
Banusi. 3 crpan CHI' B bononckuit mporecc Bouwin 7 cTpan, B ToMm uucie Poccus u Kazaxcran. U3 atux
CTpaH HanOoJee «IIPOJBUHYJICS» B BHIIIOJIHEHNH 7 KIIIOUEBBIX MOJIOKEeHWH nekinapanun Kazaxcran. B Poc-
CHH OKOJIO MOJIOBMHBI BY30B HPOLUIM HAYIBHYIO CTaIUI0 PEIN3allMM TAaKUX HAIpaBJICHUH KaK OCBOCHHE
JBYX YPOBHEH BBICIIETO 0Opa3oBaHUsl, BHEIPCHUE COBMECTHBIX MPOTPaMM POCCHICKHX M 3apyOeKHBIX BY-
30B ¥ BHEIPEHUE CUCTEMBI KadecTBa 00pa30BaHusl.

B pa3BuThIx cTpanax cucrema nmoarotoBku PhD mpenmnornaraeT BrIMOTHEHHE AOKTOpAaHTOM 3-4-meTHeil
CHeUUAbHOW MporpaMMbl, B KOTOpod mnpumepHO 80%  KpEOWTHBIX 4YacoB yJaenseTcs Yy4eOHO-
00pa30BaTeILHOMY MPOLECCY ¥ JIHIIb OcTaBImiecs 20 - ero Hay4HO-HCCIIeI0BATENbCKO padoTe™. B pa3su-
THIX CTpaHax HET €JMHOM roCyJapCTBEHHOW aTTECTAllMM YYCHOTO 3BaHMA, U II03TOMY YHHBEPCHUTETHI CaMH
YCTaHABJIMBAIOT IpaBujia HAITMCAHUA WU 3alIHUThI I[HCCGpTaHHi/'I. ypOBeHb MPECTUKHOCTU AUILIIOMA OIIpEaAc-
JIIeTCS CTaTyCOM Hay4YHOTO 3aBEJICHUSI.

V36ekucran He BouEN B booHCKuUiT ponecc, HO HEKOTOPHIE MOJIOKEHHS €ro JIeKIapalyy BbIOIHUIL.
B pecnybnuke neiicTByeT, COOTBETCTBYIOIIAs MEXKIYHApOJHBIM CTaHIapTaM, [BYXypPOBHEBas cHCTEMa
BhICIIEro oOpa3oBanus (OakayiaBpat+maructparypa). I[lo Bompocy pedopMupoBaHHS TPETHErO YPOBHS 3a
nocienHue 2 rofa ObUIO IPUHSTO Psil BaXKHBIX JOKYMEHTOB™ . AHAJIN3 MPEACTABICHHBIX B JOKYMEHTaX Mep
MOKa3bIBAIOT, YTO HA CETONHSIIHHUH JI€Hb OHU HE IO3BOJISIOT YTBEPXkAATh, YTO B PECIyOJIHMKE MOJHOCTBHIO
Hepelud K OOMICPUHATHIM MEXK/IYHAPOIHBIM TPEOOBAHUSIM U CTaHIApTaM MOATOTOBKH TOKTOpoB Ph D". B
MPUHSITOM JOKYMEHTE MPOJIOJHKAET MPOCIICKUBATHCS )KECTKUI KOHTPOJIb CO CTOPOHBI TOCYAAPCTBEHHBIX OP-
TaHOB M OTCYTCTBUE KaKOW-IMOo camocrosireabHocTd BY30B, B oTiIndMe OT MPAaKTUKU Pa3BUTHIX CTPaH.
Kpome Toro, Hy’>KHO OTMETHUTh UMEIOIIKECS TPOOEIbl M YIYIIEHHs] B BOIPOCAX KACAIOMIMXCA TeX JIML, KOTO-
PpbI€ TaK UJIW MHAYC CBA3AHBI C JAHHBIM YPOBHEM CHUCTEMBI, UTO IMPUBOAUT K COMHCHUIO B THIaTeJIBHOfI Ipo-
JYMaHHOCTH M BCECTOPOHHEIo y4é€ra BceX (PakTOpOB CO CTOPOHBI OTBETCTBEHHBIX 3a MOATOTOBKY JAaHHOTO

B H.B.Kapnos, B.J.Mamaes. Enie pa3 00 y4eHBIX CTENEHSX U aTTeCTallui HAy9YHBIX U HAYYHO-TIEarOTMUECKUX Kall-
poB//31.10.2012. [Anexrponnsiit pecypc]. URL.: http://www.informika.su/text/magaz/bullvak/3-97/3-3.html. ([Jara
obpamenus 03.10.2014r.).
Y Mocranosnenue [pesunenta PY3 NeIIl1-1426 ot 2 Hos0pst 2010 roga; Yxas I[Ipesunenta PY3 Ne VII-4456 ot 24
ntonist 2012 ropa; [Toctanonenne KM PY3 Ne365 ot 28 nexadps 2012 roga.
1 Bbob6oxyxkaes I11.1. Hackonbko mpUHATEIE MEPHI B TIOCIEBY30BCKOM 00pa30BaHUN PECITyOIUKH TTO3BOJISAT COOTBET-
cTBOBaTh TpeboBanusaM u cranmaptam PhD//31.07.2012. [Dnexrponnstii pecypc]. URL.:
http://bobshuh.blogspot.com/2012/07/phd_30.html. ([ata o6pamenus 03.10.2014r.).
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nokymenta'®. TeM He MeHee, OTKA3 OT MOATOTOBKH KAHIMAATOB HAYK M IIEPEXOJ K IIOATOTOBKE TOTBKO TOK-
TOPOB HAayK, a TaKKe MPHpPAaBHUBAHHE BO3MOXKHOCTEH BYEpAIIHUX MAaruCTPAaHTOB M YYEHBIX C OONBIINM
OTBITOM TP TIOJATOTOBKE M 3aIIMTE YYEHOM CTENIEHU JOKTOPA HAYK, MPUBENET K CYIIECTBEHHBIM U3MEHEHHU-
SIM 1 OMOJI&)KMBAaHUIO YUEHBIX. Bo-TIepBBIX, MOJIObIE YUEHBIE TOUYBCTBYIOT HOBBIE OE€3TpaHUYHBIE BO3MOXK-
HOCTH TIPUMEHEHUS] CBOMX CIIOCOOHOCTEH, a BO-BTOPHIX, «CTapas TBapIus» MOWMET, 4To BpeMs ux Oe3pas-
JIeIBHOTO BIACTBOBAHMSI HPOIUIO U HAA0 yCTYNaTh JOPOry MoJIOAEKHU. [Ipu 3TOM JOJDKHBI MPOU3OUTH CY-
LIECTBEHHbIE U3MEHEHUS, KaK B HAYYHOH HepapXuu, Tak 1 MOPAJIbHO-TICUXO0JIOTMYECKUX B3aMMOOTHOIIEHUSX
yu€HbIX. byZeT ciomaH ycTOSBIIMIACS MHOTHMH TOAaMA OIOpOKPAaTU3WPOBAaHHAS CHCTEMA, YTO TOJIBKO MOH-
JET Ha COBEPIIECHCTBOBAHUE U PA3BUTHE JAHHON CHCTEMBI.

Ecnu oOpaTtutecs k enuHoMy o0pazoBarenbHOMY npoctpancTBy CHI', To rocynapcTBeHHbIE OpTraHbl aT-
TECTallMM HAayYHBIX M HAayYHO-TIEJaroruuecKuX KaJgpoB BhICIICH kBanupukanuu AsepOaiimxana, bemopyc-
cun, Kazaxcrana, Kuprusun, Mongasun, Poccun, Typkmennn, Y30ekuctana u YKpanHbI IOATBEPAUIIN CBOE
HaMepeHHe COTPYIHNYATh 110 BOIPOCAM, OTHOCSIIMMCS K X KOMIETEHLINH, U YUpeauin MexayHapoaHyro
accouuanuio ['ocy1apcTBEHHBIX OpPraHOB aTTECTALlMM HAYYHBIX M HAyYHO-TIEIarOTHYECKHUX BBICIINX KaJIpOB
(MAT'AT). Ilo uroram XI xoudepennmmn MAI'AT ObII0 IPHUHATO peHICHHUE O €IUHOM THUCCEPTAIIMOHHOM
mpoctpanctBe ctpad CHI', rae xanaunartckue u noktopckue crernenu ¢ 2012 roga, moxy4eHHBIE B OJHOU
pecny6auxe CHI, GyayT JeiicTBUTENbHBI U B IpyTUX’.

U3 paccMOTpeHHBIX HAMH Pa3HBIX TPATUINHI MTOCIEBY30BCKOTO 00pa30BaHMs, MOYKHO YTBEPKIATh, UTO
Bononckuil mponecc OTKpOET OYEHb LIMPOKUE BO3MOXKHOCTH, KaK JUIsl BY30B, TaK U JJI aKaJEeMHUYECKOIO
coobmiectBa. C mepecTpoiikol cHCTeMbl 00pa30BaHMs BHIMYCKHHKH BY30B IOJNydYaT MpaBo paboTaTh Kak
MUHHMYM BO MHOTHX cTpaHax EBporbel. OOMEH OmbITOM, BO3MOXKHOCTh TPYIOYCTPOWCTBA Tl YroaHo 0e3
MPOLEIYypPhl MOATBEPKICHUS TUIJIOMA — 3TO OYE€Hb BaKHbIE MOMEHTHI bonoHckol neknapanuu. Kpome To-
T0, y4acTHE B 3TOM IIPOIECCe MOXKET, TTO3BOJIUTH TOOUTHCS PABHONPABHOTO TTOJIOKEHHSI BY30B H CIICIHAIIH-
CTOB HE TOJIBKO B €BPONEHCKOM, HO U B MHPOBOM COOOIIECTBE M YKPENHUTh MO3UIMH HA PhIHKE 00pa3oBa-
TEJBHBIX yCIyT. Yuactue B BOJIOHCKON KOHBEHITNH, a TAaK)Ke TECHOE B3aUMOJIEHCTBHE Kak criocod pedop-
MHUPOBaHUS CUCTEMBI 00pa30BaHUA, €€ COMMKEHIE C eBPOTIEHCKOMN, a TAK)KEe aMepUKaHCKON CUCTeMOl o0Opa-
3oBanms. llpu ycrnoBum coxpaneHus (yHIaMEHTATBHBIX IICHHOCTEH, 0COOCHHOCTEH U KOHKYPEHTHBIX Tpe-
HUMYIIECTB, IO3BOJIUT cucteMe obpa3oBanust Poccun u apyrux crpan CHI™ nHTErpupoBathcsi B €IMHOE MU-
poBoe 00pa3oBaTeNnbHOE MPOCTPAHCTBO. B TO ke Bpemsi HEOOXOAUMO OTMETHTh, uTo cTpanbl CHI™ mmerot
OoraThlii COOCTBEHHBIN OIBIT MOATOTOBKH YUYEHBIX, SJIEMEHTHI KOTOPOH HAa/l0 COXPaHUTh M WCIOJIb30BaTh B
Oyayuieir pedopmupyemoii cucteme. He CTOUT ciierno KOMUpOoBaTh 3amaaHblii WM aMEPUKAHCKUN aHAJIOTH
noarotoBku PhD, B To e BpeMsi y4eCTh U HEPEHATh paldOHaIbHbIC U MPHEMIIEMbIE CTOPOHBI, KOTOPHIE 0Y-
OyT TOJIBKO Ha MoJjb3y. Benp naxe aMepukaHcKas U €BpOIErcKasi CUCTeMa NOArOTOBKA HE CMOTIJIM MPUNTH
K €JMHOMY KOHCEHCYCY OTHOCUTEIHbHO EBpOmnenckoil cucTeMbl B3aMMHOTO NMPU3HAHUS 3a4€THBIX €IMHUIIL
(ECTS) u AmepukaHCKO#i cuctembl 3aueTHbIX eaunmil (credits)! Mmerompecs: Ha CeroAHAIIHUN J€Hb pa3-
JIUYHBIE TTPOOJIEMBbI U BOSHHUKAIOIINE JTUCKYCCHH O JAbHEHIINX HAIMPABIEHUSIX PAa3BUTHS MOCIEBY30BCKOTO
oOpa3zoBanus HeoOxomumo crpanam CHI' pemats coobma. Poccuu, xak Beaymieit ctpane CHI', HeoOxomu-
MO B3SITh HHUIIMATUBY Ha ce0s MO CO3/IaHUI0 PEATLHOTO EMHOTO MOCIEBY30BCKOTO 00pa30BaTeIbHOTO MPo-
CTPAHCTBA MOCTCOBETCKUX cTpaH. Kak u3BecTHO U3 mpakTuueckoro omneita Kazaxcrana, Ha mOArOTOBKY OJI-
Horo oktopa PhD tpeOytoTcst 3HaunTeIbHBIC OI0PKETHBIC BATIOTHBIC CPE/ICTBA, @ ATO HE BCEM CTPAHaM «II0
KapMaHy». YUHUTBIBas 3TH U Apyrue ocodeHHocTu crpanbl CHI' mommkHBI coo0Imma o0CyIuTh MprueMIIeMbIe
CTOPOHHI TIepexo/ia Ha TPETHil YPOBEHb BOJIOHCKOTO TpoIiecca, a TakKe BBIUTH C MHUITUATHBON 00 y4ére B
HEM BRKHBIX AJIEMEHTOB MPEXKHEH CHCTEMBI IOArOTOBKH YUE€HBIX. Takum obpazom, crpansl CHI™ MoryT co-
001112 BOWTH B €IMHOE MUPOBOE 00pa30BaTENIbHOE MPOCTPAHCTBO, & TAKXKE JIOCTUYb OIPENIEIEHHBIX YCIIEXOB
B IIPOBEJICHNH peOpPM B STOM HAIpPaBICHHH.

Jlumepamypa

1. Bologna Process-European higher education area. Members. [9nexrponnstit pecypc]. URL.:
http://www.ehea.info/members.aspx. ({ara obpammenus 03.10.2014r.).

18 BoGoxyxaes I1I.1. Yero okuaaTh yu8HBIM PECITyOIMKH HIH [OYEMy OJHHM POCUEPKOM IIepa TPy MHOTHX CBOIMTCS
Ha HeT?//30.07.2012. [DnextponHsiii pecypc]. URL.:http://bobshuh.blogspot.com/2012/07/blog-post.html. (data obpa-
menwst 03.10.2014r.).
B CHI Gyzer co3maHo eMHOe QHCCePTalHOHHOE MPOCTPanHcTBo.//05.07.2010// [DnexTporusiii pecype]. URL.:
http://stepeni.ru/2010/07/05/v-sng-budet-sozdano-edinoe-dissertacionnoe-prostranstvo/. (Jlata oGpateHus
03.10.2014r.).
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OcHosnule nonodicenus bononckoi dexnapayuu.[ dnexTpoHHsrit pecype]. URL.:
http://ru.wikipedia.org/wiki/.([Tata oopamerns 03.10.2014r.).

JLT. 3YBOBA, O.H. AHIAPEEBA, O.A. AHTPOIIOBA, E.B. APX)KXAHBIX. Poccuiickoe nocnegy3og-
cKkoe obpaszosanue: npobremvl u nymu ux pewerus. [[IHpopMaOHHO-aHATUTUYECKHI OIOJIICTCHb
LI1CH, 2008, Ne2.[Dnextponnsiii pecypc]. URL.: http://www.csrs.ru/inform/IAB/bulleten_2008_2.pdf.
(Mlata obpamenus 03.10.2014r.).
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OCOBEHHOCTU OYAIIbHOU CUCTEMbI OBYYEHUSA
N BOSMOXHOCTU NPUMEHEHUA B Y3BEKUCTAHE

Boboxy:kaes 1I1.U., FOcynos b.C.
(Dunuan Poccuiickozo 2ocydapcmeento2o ynusepcumema Hegpmu u 2aza umenu U.M. I'yoxkuna,

Tawxenm)
bobshuh@mail.ru, bobshuh@rambler.ru

Baoicnetiwum yenosuem nocmynamenbHo20 08UNCEHUsT CMPAHDbL A6IeMCs PYHKYUOHUPOBAHUE COBEPULEHHOU
cucmemvl n0020MOBKU KAOPOs HA 6aze COBPEMEHHOU IKOHOMUKU, HAYKU, KYJIbIMYPbl, MEXHUKU U UHPOpMa-
YuoHHblX mexHono2ull. B I'epmanuu 6onvuias yacms MOI0OENHCU HAYUHAEN C80e NPOPECCUOHATbHOE 00YYe-
HUe 8 pAMKax OYAIbHOU cucmemsl, m.e. 00yyeHue npoxooum 6 08yx Mecmax, Ha paboyem mecme Npeonpusi-
musl u 6 yueOHOM 3a8edenue, Kaxicooe U3 KOMOPbIX UMeenm paziudhbie nPagosvle U CMpPYKmMypHule 0COOeHHO-
cmu. Onvim 2epmManckou 0YaIbHOU cucmemyvl npopeccuoHarbHo20 0Opa306aHus No Hawemy MHeHuo 6ydem
6ecbMa NOAE3HbLIM NPUMEHUMb 8 Y30exucmane ¢ yuemom ocobeHnocmetl y30eKckou Mooenu vicuie2o 0opa-
306anust. OcOOEHHO MO OMHOCUMCS K HANPABLEHUAM OesIMEeNbHOCIU, CEI3AHHBIMU CO CIPAMeSuyecKumMu
HANpasienusimu IKOHOMUKY PeCnyOnuKl, ¢ popMuposanuem, pasgumuem U cOBepuLeHCme08anueM pasiuy-
HbIX Ce2MeHmOo8 puiiKka Y30exucmana.

KiroueBbie cnoBa: nyanbHas cucteMa npo)eCCHOHAIBHOTO 00Y4YeHUs], y4eOHO-HayYHO-TIPOU3BOICTBEHHBIH
KOMIIJICKC, CaMOyIIPaBJIACMBIC YUPCIKACHUA S9KOHOMUKU-TIAJIATHI.

BaxuelmuM yciaoBueM MOCTYNATENbHOTO ABMKEHHUS HAIllel cTpaHsbl sBiseTcs (YyHKUIMOHUPOBAHHE CO-
BEPILEHHOW CHCTEMBI IOATOTOBKH KaJIpoB Ha 0a3e COBPEMEHHOW SKOHOMHUKH, HAYKH, KYJIbTYPbl, TEXHUKH H
WH(OPMAITMOHHBIX TEXHOJOTHH. B psny BaxxHeHIIMX HampaBleHHH, MpexycMOTpeHHBIX HammoHampHOM
MIPOTPaMMOii 110 MOATOTOBKE KaJIpOB, CIEAYET 0c000 OTMETUTh KOPEHHOE PePOPMUPOBAHNE CUCTEMBI 00pa-
30BaHMsI, OOECIIEUeHUE €€ TOCTYHAaTENbHOr0 Pa3BUTUS KaK €AMHOTO y4eOHO-Hay4YHO-IPOM3BOACTBEHHOTO
KoMIuieKkca. JJOCTHKEHUIO 3TOW IeNu CocOOCTBYET pa3BUTHE M YIIyOJeHHE MHTETPAMOHHBIX MPOIECCOB
00pa30BaTeIbHON CHCTEMBI C HAYKOW W MPOM3BOJICTBAM. B 3TOM IuTaHe TMOJe3eH W MHTEPECeH TepMaHCKUi
OTIBIT, TaK HAa3bIBAEMBI MyalbHBIA cucTeMbl 00yueHus. B ['epmanuu Gosbiias 4yacTh MOJIOIEKH HadyMHAET
cBoe npodeccuoHaIbHOe 00yYCHHE HMEHHO B paMKaX 3TOW CHCTEMEI, T.e. 00ydeHHe MPOXOIHT B JBYX Me-
CTax, Ha paboueM MecTe NPEeINpUsITHSI U B yIeOHOM 3aBelleHHE, KAKI0€ U3 KOTOPBIX UMEET pa3ndHbIe Ipa-
BOBBIE U CTPYKTYpHBIE 0cOOeHHOCTH. JlonmycK K ABOMHOM cucteme npodecCHoHaIbHOro 00yueHHs He CBSA3aH
(hopManbHO HU ¢ KaKHM OTIpeJIeIEHHBIM aTTeCTaToOM, 00y4YeHHE MPUHIUITHAIBHO OTKPHITO /sl Bcex. B pam-
Kax IBOMHOW CHCTEMBbI IIPOBOJUTCS O0y4EHHE:

—  KBaM(UIMPOBAHHBIX PA0OUUX sl pAOOTHI B IPOMBIIITICHHOCTH;

—  KBaTH(UIMPOBAHHBIX CITY>KAIIUX JJIs1 pabOThl B 9KOHOMHUKE M aJIMUHUCTPALINHY;

— [IOAMAacTepPbeB I padOThI HA PEMECICHHBIX MPEIIPUATHIX.

Mosozple TH0AM 3aKI0YaI0T C Y4eOHO-ITPOU3BOICTBEHHBIM MPEANPHUITHEM JIOTOBOP O MPO(ECCHOHATb-
HOM 00pa30BaHMM OTHOCHUTENFHO YCJIOBUH OOYy4eHUs TMpU3HAHHOW rocynapcTBoM npodeccun. [Tpomonxu-
TENBHOCTh 00y4eHus mpodeccusM B paMKax JIyalbHOW cucTeMbl pa3nuuHa. OHa cocTaBisieT Ooubliel da-
CThIO cpok oT 3 1o 3,5 ner. [yia BeiOopa umeetcs 6ose 350 nmpu3HaHHBIX TOCyIapcTBOM podeccuid. [Ipas-
na, 0oJiee MOJOBHHBI BCEX YUAIIUXCA CKOHIIEHTPUPOBaHbI B 20 MONB3YIOMHKXCS HAUOONBIINM CIIPOCOM PO-
¢eccusix. [Ipu3HaHHBIMU TIPEUMYIIIECTBAMU MPOGECCHOHATBHOTO ABOHHOTO 00pa30BaHUS SIBISIETCS:

— IIMPOKUE BO3MOYKHOCTH HCIIOJIB30BAHMS IOJIy4aeMOro MmpodeccroHaIbpHOr0 00pa3oBaHusl, 00y4YCHUE
TECHO CBSI3aHO C OyAyIed TPyJOBOH JAeATeNbHOCTHIO. [IpHoOpeTeHHbIE TPY/IOBbIE HABBIKM M 3HAHUS
o0ecreunBaroT OECIPEeNATCTBEHHBIN epexo]] OT yueObl K MpodecCHOHAIBHON PaKTHKH;

— IIMPOKas OCHOBA, KOTOPYIO 3Ta cucTeMa 00pa30BaHMS MIPEIOCTABIISIET MOJIOIBIM JIFOSM ISl TIOCHIEy-
FOIET0 MPOGECCHOHATBHOTO PAa3BUTHA U CIIEIHAIN3AINH, BKIIOYAst IIOCTOSHHOE MOBBIIIEHIE KBAIH(H-
Kalluy;

— SCHOCTh B BOIPOCAX CTaHAAPTOB OOyUEHMs, a TAKXKe COACHCTBHE (IIEKCUOMIBHOCTH U MOOMIBHOCTH
MOCPECTBOM (periepanbHBIX NPEANUCaHNH 110 MPO(EeCCHOHATBHOMY 00pa30BaHUIo;

— Kak npaBuiio, Oosee HM3Kas 0e3paboTHLIA CPElr MOJIOACKH, YeM B CTpaHaX C YUCTO IIKOJBHBIMH CHU-
cTeMaM# 00pa30BaHMUAL.

OOnIHOCTD TeNel MPOU3BOJCTBEHHOTO M MPOPECCHOHATLHOTO 00yYeHHUs BhIpaxkeHa B 3akoHe [ epma-
HuK «O podeccuoHaIEHOM 00pa30BaHUNY.
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HaupakHeHmyuM npuHIKUIIAMH AyaJbHON CUCTEMBI SBJISIFOTCS CIICIYIOIIUE IPUHIIUIIBL:

— TOCYyIapCTBO PEryJIUpyeT CoJep KaHue IIPOM3BOJCTBEHHOIO O0y4EHUS;

— TpaxJIaHCKO-TIPaBOBOH JOroBOp O Npo(hecCHOHAIBLHOM OOYyUYEHHM PEryIHUpYyeT OTHOILEHHS B IIpoliecce
00y4eHus1 MeXAy y4eOHBIM NpEANpUATHEM U OOYYaroIMMCs, IPU 3TOM MpPEeNIpUsATHE, Ha KOTOPOM
ocymecTBisieTcs mpodeccuoHanbHOe O0y4eHHE, SBISIETCS OTBETCTBEHHBIM 3a JTOCTMKEHHE YUEOHBIX
LeJsiedl B Te4eHHe BCETo IMpoliecca NpoecCOHaNbHOM HOATOTOBKHY;

— HaI30p 32 NMPOU3BOJACTBEHHOW W MPO(EeCCHOHATHHON MOATOTOBKOW, OCYIIECTBISIETCS CaMOYIIpaBlisie-
MBIMHU YUPEKICHUAMHI 3KOHOMHUKH-nTaiaTaMu. OHU SIBJISIOTCS] TAKXKE OTBETCTBEHHBIMHU 32 IPOBEICHHE
9K3aMEHOB B Ipolecce npodeccruoHanpHoro odyuenus. Ilepenas 3T cyBepeHHbIE TOJIHOMOYHS Iaa-
Tam, TOCyJJapCTBO TPEOYET OT HUX CO3JaHMsI MAPUTETHBIX KOMUCCHI MPOQECCHOHANLHOIO 00pa30BaHUs
(c ygacTreM OJJMHAKOBOTO YHCIIA YIIOJIHOMOYEHHBIX 00 paboTomarenei, mpeacTaBuTeneit mpocor30B
COOTBETCTBYIOILET0 YHcia InpenojaBareneii npoeCCHOHANBHBIX LIKOJ C IPaBOM COBEILATEIBHOrO Io-
noca). 3amadell Mpo(heCCHOHANBHBIX YYeOHBIX 3aBEJCHMI SIBIIICTCS «Iepejiadya ydamumcs oONuX u
CHEeLUAbHBIX y4eOHBIX 3HAHWH C ydeToM crenuduyeckoil TpeOoBaHMi NpodeccHoHaTbsHOro odyue-
Hus». Ha oOydeHue B mpodeccnoHanbHOM y4eOHOM 3aBEIEHHUHM 10 3TOM CHCTEMbI BO3JIAraroTCsl, TAKUM
o0pasom, JieBe 3a1a4n: 0OLIECTBEHHO-TTOMUTHYECKas 3aaua M0 COJICHCTBUIO n3ydeHus o0ieodpas3oBa-
TENBHBIX MPEIMETOB U (pakTHuecKue TpeOOBaHMS JOMONIHAT MPoPecCHOHAIBHOE MPaKTHYECKoe 00yye-
HUE CHEeIHUATbHBIMU TEOPETUIECKUMH 3HAHUSIMH.

OmnbIT repMaHCKON OyallbHOH CHCTEMBI MPO(ECCHOHATIBHOTO OOpa30BaHUs MO HAIIEMY MHEHUIO OyAeT
BECHhMa TOJIE3HBIM MPUMEHUTH B Y30CKHCTaHE C YIeTOM 0COOCHHOCTEH y30€KCKOH MOJENHN BICHIEro 00pa3o-
BaHus. [nst aTOro coznansl Bce yciaoBuss HanoHanbHOM MPOrpaMMoil Mo MOArOTOBKE KaJpOB, IPUKA30M MU-
muctpa MBCCO Pecnybmku V36ekuctan Ne227 ot 7 mronst 1999 r. «O tumoBoMm mojoxeHne o0 ydeOHO-
Hay4uHO-TIpon3BoacTBeHHOM Komiutekce (YHIIK)». B HacrosiBiiee Bpemsi B CHCTEME BBICHIEIO 0Opa3OBaHUS
HaIie pecrmyOIuKY QyalbHasi CHCTeMa 00yYeHHS HCIIONb3yeTcs B HeKoTophix BY3ax, B wactHoctu TamkeHT-
CKOM MEAUIMHCKOM MHCTUTYTE, TalIKeHTCKOM HHCTUTYTE MEAUaTPUH U JIp.

MupoBoii 5KOHOMHUYECKOH HayKe XOPOIIO U3BECTHO, YTO IIIaBHAS NPUYMHA Pa3Ininil B 0OraTcTBE MEKIY
rOCyIapCTBaMK, 0COOCHHO MEXIY Pa3BUTHIMU U Pa3BUBAIOIIMMICS CTPaHAMU, 3aKJII0YaeTcsl B pasHoi dddek-
TUBHOCTH HCIOJIB30BaHUs, MPEXIE BCEI0 CBOMX 3KOHOMUYECKHX pecypcoB. Cpeny 3JeMEHTOB, OIpPEAEIsio-
mwx AQPEKTHOCTH UCTIOIB30BAaHMS PECYPCOB, BAKHEHUIITNM, O€3yCIIOBHO, SIBISFOTCS BEICOKOKBAU(UIIMPOBAH-
HBIE. B 3T0ii CBS3M MOATrOTOBKA BBICOKOIPO(ECCHOHANBHBIX KaJpOB Ha OCHOBE COBPEMEHHOW MH(POPMAIMOH-
HOW TEXHOJIOTHH UMeEeT OOJbIIoe 3HAYCHHE I pa3BUBAIOMICHCS SKOHOMHUKH Harlei pecrmyomku. OcobeHHO
3TO OTHOCUTCS K HAIPaBJICHUSIM [IESTEIbHOCTH, CBSI3aHHBIMU CO CTPATEINYECKUMHU HAIlPABICHUAMHI 3KOHOMU-
KU pecnyOnuku, ¢ GOpMHPOBaHUEM, PA3BUTHEM H COBEPIICHCTBOBAHMEM PA3IMYHBIX CETMEHTOB PhIHKA ¥Y30e-
KHCTaHa

229



COJIEP)KAHUE

WHTEPONEPABEIbHOCTb MHOOPMALMOHHBLIX CUCTEM
HA OCHOBE CTEKA EIF U MOOEJIU OSE/RM 8

boiiyenko A.,B., Kopuees /I.I'.
(Mockosckuiil ynusepcumem 3K0HOMUKU,
CMamucmuKy, UHGOPMAMuKL)
aboichenko@mesi.ru, dkorneev@mesi.ru
Jlyknnosa O.B.

(Ancmumym npobnem ynpasnenuss PAH, Mockea)
lobars@mail.ru

Ipeonazaromest nooxoowvl k peanruzayuu Ha 6ase moodeau OSE/RM nuoicnux ypoemneii sapuanmos
cmeka unmeponepaberbHOCmu OMKPLIMbIX cucmem, npusedennuvlx 6 [3,4]. Ykazvieaemcs, umo ons
obecneueHuss CeMaHMu4ecKol UHmeponepaderbHOCmy HeoOX00UMOo Haauyue 000OUeHHOU OHMOO0-
2uu KoHyenmos e3aumooeticmeyrouux cucmem. OnpedeneHo mecmo 000OWEHHOU OHMONIO2UU 8
osmanonnou modenu OSEIRM, npuseden ancopumm ezaumooeiicmeus KOMNOHEHM MOOenu NIOCKO-
cmu «OcHosHbIX (hyukyutly. B cmams npusedenvl pe3yiomamoi uccie0o8aHull, KOmopbie A6isaiomcs
npooo.dceHuemM pabom, onyonuKo8aHHux 6 [1].

B nacrosimee BpeMsi IpuMEHEHHE KOHLEIMH OTKPBHITBIX CHCTEM MPH CO3JaHUU MH(POpMAIIH-
OHHBIX CHUCTEM SIBJISICTCSI OJHOW W3 IJIaBHBIX TEHJIEHIMI B 001acTH HH(OPMAIIMOHHBIX TEXHOJIOTHUH.
B noxymentax accommanuu IEEE (Institute of Electrical and Electronics Engineers), momx oTkpbi-
TBHIMH CHUCTEMaMH MOHHMMAIOTCS CHUCTEMBI, B KOTOPBIX PEaTM30BaH «HMCUEPIBIBAIOLIUI U COTJIaco-
BaHHBIN HA0Op 0a30BBIX MEXKTYHAPOIHBIX CTAHAAPTOB HH(POPMAIIMOHHBIX TEXHOJIOTUHN U Mpoduien
(GYHKIIMOHATBHBIX CTaHAAPTOB, KOTOpbIE CIeNU(PUIUPYIOT UHTEPDENCHI, CITyKObl U MOAJIEPKHUBA-
fomre GopMaThl JaHHBIX, YTOOBI 00ECIIEYNTh B3aMMOICHCTBIE M MOOMIIBHOCTD MPHIIOKEHHUH, JTaH-
HBIX U TIEPCOHATIA.

Jnst obecrieueHnst CIIOCOOHOCTH B3aUMOJICHCTBOBATH MEXKITy COOOH OTKPBITHIE CUCTEMBI JI0JIK-
HBI 00JIafaTh cBOMCTBOM HHTeponepadbensHocTH (interoperability). ITog naTeponepabenbHOCTHIO B
crangapte ISO/IEC 24765-Systems and Software Engineering-Vocabulary monumaercst «cmoco0-
HOCTh JIBYX WJIN OoJiee CHCTEM WJIM 3JIEMEHTOB K 0OMeHy MH(popMaiiei u K MCIOJIb30BaHUIO WH-
(dbopmaruu, oTy4eHHON B pe3ynbTaTe oOMeHay [2].

B crangapTax u ucciae10BaHUAX, MOCBAIIEHHBIX PobIeMaM MHTepornepabeabHOCTH, paccMaT-
PHUBAIOTCS pa3IMYHBIE YPOBHH B3aUMOJEHCTBUS cucTeM. [Ipu 3TOM Ha CErONHSIIHWNA MOMEHT He
CYIIECTBYET €IMHOT0, YCTOSBILIErocs CHHCKa YpOBHEH mHTepomnepalenbHOCTH. [locTaTouHO MOJ-
HBI aHAJIN3 Pa3IMYHBIX TTOAXOJIOB K BBIICICHUIO YPOBHEW MHTEpONepabelbHOCTH BBHIOIHEH E.
Folmer u J.Vehosel B padore [3]. OG0o0mIas npuBeeHHBIE B yKa3aHHOW pabOTe HCCIIEIOBaHMUS,
MOKHO C(OPMHUPOBAThH CIEAYIOIUN NEpeyeHb (CTEK) YPOBHEW MHTEPONEpadelbHOCTH OTKPBITHIX
CHCTEM:

1. HOpMaTI/IBHLIi;I YPOBCHb — IpeAnojaract BSaHMOHeﬁCTBHC CUCTEM B eHHHOﬁ HOPMAaTHUBHO-
BaKOHOHaTeHBHOﬁ cpeac;

2. OpraHu3allMOHHBIH YPOBEHb — OTHOCUTCS K OpPTaHU3AIMOHHBIM acTeKTaM (YHKIIMOHHPOBAHHS WH-
q)OpMaI_II/IOHHBIX CUCTEM U NPCANOJara€T MHTCrpanuro 6H3HeC-HpOH€CCOB " pCTIIaMCHTOB HUX (l)yHKLII/IOHI/I—
pOBaHUs;

3. CeMaHTHUYECKUI YPOBEHb — OTPEIENsIeT CIOCOOHOCTh CUCTEM OJMHAKOBO MOHUMATh CMBICI HH(DOP-
MaIuu, KOTOpOH OHU OOMEHHUBAIOTCS,

4, CuHTaKCHYECKUH YPOBEHL — OMNPEACTIACT BO3MOKHOCTH obMeHa JaHHbIMU, CHOCOOHOCTb CHUCTEM K
HUHTCTpalnu,

5. TexHWYECKH ypOBEHb — OPTaHU3aINs B3AUMOCBSI3U MEKIY CUCTEMaMHU.

B npunoxxennu 2 k qokyMeHTy komuccun EBpomapiamenta «Communication from the Com-
mission to the European Parliament, the Council, the European Economic and Social Committee

18 Crarea moarotosseHa npu nouepkke pouga PODU, rpanter Ne 13-07-00749 u Ne 12-07-00800-a
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and the Committee of Regions "Towards interoperability for European public services» [13] mpuse-
JIeH HECKOJIbKO JPYToil CTeK MHTEpONepadeNbHOCTH, B KOTOPOM CHHTaKCUYECKUH YpOBEHb BKIIIO-
YaeTcsl B YPOBEHb TEXHUUECKOW MHTEPONEpadeTbHOCTH (B OCTAIbHOM 3TH JBE MOJIENU UHTEPOIe-
pabeIbHOCTH CXOXKH).

HuTeponepaldenbHOCTh Ha TIEPBBIX ABYX YPOBHSX CTE€Ka 00ECIEYMBACTCS BHE PAMOK IMPOCKTH-
pOBaHMs U CO3TaHMs MHPOPMALIMOHHBIX CUCTEM ITPOBEICHUEM OPTraHU3allMOHHBIX MEPONPUATHH TIO
VHU(PUKALUNA COOTBETCTBYIOIUX HOPMATHUBHBIX JOKYMEHTOB U OM3HEC-TIPOIIECCOB M B JIOKJIAJIE HE
paccmarpuBaeTcsl.

Jliis obecriedeHus TPEThEro, YeTBEPTOTO U MATOTO YPOBHEW MHTEPOIEPadeIbHOCTH TPU MTPOCK-
TUPOBAHUU U pa3pabOTKe MHGPOPMAIMOHHBIX CHCTEM B UX COCTaB JOJKHBI OBITh BKIIIOUYEHBI OIpe-
JICJICHHbIE TTPOrpaMMHBIE cpecTBa. PaccMoTpuM ux, HauMHAas ¢ MATOrO, NociaeaHero ypoBus. [lpu
aTOM, Bocmosib3yemcs moaensio OSE/RM (Open System Environment/Reference Model) [4], ko-
TOpas npuBeAeHa Ha puc. 1.

Ha cooTBeTcTByIOmUX  YpPOBHSIX

<3
<A - MOJEIIA pacnojararoTcs IIporpaMmMHbIe
<NC1 RE a cpencTBa, obecrnevnBaromme:  (QyHK-
KnueHTts! o
F o (ai‘r’é?,ﬁim) BA. dopwarw | MBAnEANE LIMOHUPOBaHKE HHTEp(eiica monp30Ba-
NPUNOXXeHus [y
i tener (kosonka «Usery HKIIMOHU-
b
y A A y
API poBaHHE OHM3HEC-JIOTUKU (TIPOLIECCOB)
L L ' L Patorm  (KOJIOHKa «SYStemy), BO3MOKHOCTb
5 6 7 BbICOKOYPOBH - 4
Mpoueccel | esas oprawm- |g §IPMKNaAHo pabotel ¢ manHbIMEH (KosioHKa «Infor-
e T | e | Mpesewaune | | o -
= oo Komnnaay B2 e g £ mation»), BO3MO>XHOCTb KOMMYHHKa-
dopmaTsl a1 ©CCUOHHbIN s ES; . .
s 3 roroypoone | Toancnopmm | 5| £ 1mu (koaoHka «Communicationy).
, Basi opraHu- . v 28 7
O] oot | mpooc | smun @an o ———3 2 Texnudeckuil ypoBeHb CTEKa HH-
UHTEpdEic nosasi cucte- 12-1CeTeBOVI @ H 6
m2) choomATH £ TEpOoIEepadeIbHOCTH IIPEICTaBIIEH
ApariBepa, KOHTponnepsb! 6
® 2 5 S [IPOrpaMMHBIMHU CPEACTBAMHU CTOJIOLIA
HW cTponcTBa CucrtemHas Bce Buabl
BBOAA\ wuHa, annapartHomn 16.2 «C» MOI[CJII/I, KOTOpI)Ie OHI/ICBIBaIOTCﬂ
e rreneese — SR (cTraHmapTU3YIOTCS) HU3BECTHOW CEMH
16.1 -
User T System T Information T Commucation ypOBHGBOfI pe(i)epeHCHOfI MOI{GJII)IO
N M N B3aMMOCBSI3U OTKPBITBIX CUCTEM
| BHelwHsin cpena OSI/RM (Open System Interconnec-

tion) [5]. OxHako ciemyeT OTMETHTD,

Pucynok 1. Dmanonnas pepepencnasn moden OSE/RM - TO HAIMMNE CPEACTB KOMMYHHKA-

Open System Environment/Reference Model. LMH He 00ECMEeNBAIOT BO3MOKHOCTH
B3auMojiecTBUs cucteM. Jlist oGec-

MEYCHUs] CUHTAKCHYeCKOW HHTeporepadbensHoCcTH (YpoBeHb 4) HEOOXOAMMO MOTOJHUTENHHO Ha
ypoBHe nipomexyrounoro cios (MW) komonku «Systemy mpeaycMOTpeTh HajJudue MporpaMMHO-
ro o0ecrieueHus A HHUIHALWK CPEJCTB KOMMYHHUKAIMU KOJMOHKU C, BbI30Ba (PYHKIIMOHANA JAPY-
TOil CUCTEMBI C LIEJIbIO TTOJTyYEHHE OTBETA OT HEE.

B Hacrosiee BpeMs CylIECTBYIOT cneﬂy}omﬂelg Hanbosee pacnpocTpaHEHHbIE MEXaHHU3MBI,
o0ecreunBaroIIfe B3aUMOICHCTBHE CUCTEM Ha CHHTAaKCHUYECKOM YPOBHE UHTEPOTIEpaOeTbHOCTH:

— wmexanmmM Web-cepBricoB. B HacTosiiiee BpeMsi CUMTACTCsl YHHBEPCAILHON TEXHOJIOTHEH B3aMMO-
JICHCTBUS CHCTEM, KOTOpas OCHOBBIBACTCS Ha CIEAYIONIMX CTaHJapTax, pa3paboTaHHBIX KOHCOPIIMYMOM
W3C (World Wide Web Consortium): XML [8] — cranmapt onmcanus nanusix; SOAP [9] - cranaapt nepe-
na4yn naHHbIX Mexay cucremamu; WSDL [10] — cranmapt ommcaHus cepBHCOB, B TOM YHCIJIE BXOAHBIX H
BeIXO/IHBIX AaHHbix; UDDI [11] — cranmapT aisi XpaHeHHs! ONMCAHUN CEPBUCOB M MPEIOCTABICHHS JOCTYIIa
K OIHCaHHSM CEPBUCOB.

— wmexanmm MOM (Message-Oriented Middleware) — nporpamMHoe obecriedeHne TPOMEKYTOYHOTO
ciost, obecrieunBaroniee 0OMeH COOOIIEHUSIMA MEXIy CUCTeMaMH. B HacTosiiee Bpems CyIIECTBYIOT pas-
JMYHBIC pean3allii MeXaHH3Ma B3aHMMOJICHCTBUS CHCTEM Ha OCHOBe coobmieHuit (Hampumep: WebSphere

19 Jlns obecrieuenns B3aMMOICHCTBHS CHCTEM paHee TaKkke ucronb3oanuch Mexanmsmsl CORBA[6] u DCE[7].
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MQ, TIBCO, Herald, Hermes, SIENA u zp.), mocraBiseMble pa3HBIMH IpoBaiiiepaMu. J0CTaTOYHO IIO-
IpOOHBI 0030 MPEUMYIIECTB M HEIOCTATKOB Ka)KIOT0 M3 PEIICHHI TIpoBaiiiepoB mpuBezeH B [12].

Jlanee paccCMOTPUM BO3MOXKHYIO TEXHOJIOTHIO 00€CIIEYeHHs] CEMaHTHUECKON HHTepornepadenb-
HOCTH (YPOBEHB 3 CTeKa HMHTEPOIEpadeIbHOCTH) U MOKaxeM ee MecTo Ha Mojenu OSE/RM.

[IpunoxkeHue peannszyeT CBOM allfOPUTM MOCPEACTBOM aKTHUBALMNA TE€X WJIM UHBIX MPOTrpaMM-
HBIX cpencTB matdopmel. [locienoBaTenbHOCTh TAKUX AKTUBAIMN Ha30BeM HH()OPMAIIMOHHON
oneparueii /0" = (io} ,i0} ,...,i0} ), rae P — konndecTBO «kieTok» moxenun OSE/RM, nporpammHbie
CpPEICTBa KOTOPHIX aKTHMBUPOBAIO MPUIIOKEHHE, K- HOMep nHpOopMaIoHHo# onepanuun. OTodpa-
KCHHE CEMaHTHYECKOW Omepanuy opraHu3anuu B3auMonerictBus 1O, akTuBM3anUM B3aMO/ICH-
creus 10 u OTIMPABKH 3aMpoca BHEITHEH CUCTEME 10° MIPUBEICHO Ha pucC. 2.

U Baeguaags C  C ‘
Y

1 - = % omnepanuus ceMaHTHYECKOTO YPOBHs
P —> orepanuy CHHTaKCHYECKOTro
Beeeerenens > VDOBHS

Puc.2. Peanuzayus cemanmuue-
CK020 YPOBHS

CewmeiicTBo Matpun My onpenenser HHPOPMAIIMOHHYIO MOJAETh CHHTAaKCHYECKOTO U CEMaHTH-
YECKOT0 YpOBHEH cTeKa HTepoIepadebHOCTH

M =vM, =vm!,, i=1+4, j=1+4, k=1-K.

i

3aknrovyeHue. HanpaeneHusi danbHelwux uccredosaHull

B crarbe npuBeneH 0000MICHHBIN aITOPUTM B3aUMOJICHCTBUS KOMITOHEHT ITOCKOCTH «OCHOB-
HeIX (yHknuity Momenu OSE/RM mis obGecrieueHuss CHHTAKCHUSCKON M CEMaHTHYECKOW HHTEPO-
nepabeTbHOCTH OTKPBITBIX CUCTeM. JlanbHEWIe uCcCae0BaHus aBTOPBI CTAaThH IIAHUPYIOT MPO-
BOJWTH B HANIPABJICHUU TEXHOJOTUH CO3aHMs OOBEAMHEHHBIX OHTOJIOTUHN (B T.4. UCIIONB3Yys pado-
Tl Ty30Bckoro A.®. [14]), ucCmoNb3yeMBIX B pa3IMYHBIX MPOrpaMMHBIX cucteMax. /s obecre-
YeHHs] CMHTAKCHMYECKOW M CEMaHTHYEeCKOW HMHTepOrnepadalbHOCTH MEPCIEKTHBHBIM TaKkKe IMpe-
CTaBJISICTCS CO3/IaHUE AITOPUTMOB B3auMOIeicTBUs KommoHeHT mozaean OSE/RM, Haxopasuxcs B
TJIOCKOCTSIX «AJIMUHUCTPUpPOBaHUEY, «3amuTta nHbopMauun» u «BCTpOCHHBIN HHCTPYMEHT).

B [Buku, XoxioB,] moguepKuUBaeTCs , 4TO IMOJ CEMAHTHUYECKUM B3aUMOJICHCTBHEM CHCTEM,
MIPEKE BCETO, MOHMMAETCS UX CIIOCOOHOCTh O0ECTIeUnBaTh OJTHO3HAYHOE MIOHUMAHUE CMBICIIA CO-
oOIIeHn TP KOMMYHHUKAIIMH. DTO 03HAYAET CJICAYIOIINE MOMEHTHI:

— CMBICJ JOJIKEeH OBITh (popMann3oBaH;

— CHCTEMBI JOKHBI HIMETh CPEJICTBA aBTOMATUYECKOTO M3BJICUCHHUS CMBICTIA.

Pemenne 3amaun onpeneiaeHus] U HAXOXKACHUS CMbICTIA BUAUTCS B UCIIOJIb30BAHUN OHTOJIOTHU-
yeckux (popmanuzMoB.
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POJIb KPUTUYECKUX ®AKTOPOB YCMNEXA B UT-KOHCANTUHIE?

Bacuanes P.B., JleBouxkuna I'.A.
(Hayuonanvuwiil ucciedosamenbckull yHusepcunmem
«Buvicwas wikona sxonomuruy, Mocksa)
rvasiliev@hse.ru, glevochkina@hse.ru

Cmamus nocesujena 60npocam hopmupo8anusi U UCNOAb308AHUSL KPUMUYECKUX (AKMOpPO8 ycnexa 6 001a-
cmu UT-koncanmunea.

KroueBrle ciioBa: KPpUTHYCCKUC (l)aKTOpI)I ycrexa, HUT-koHCANTHHT.

Wnes cymecTBOBaHUS HECKOJIBKUX BHYTPEHHHUX (PAKTOPOB, KOTOPHIE SIBIISIOTCS ONPENENISIOIIMMU IS
YCHemHOCTH KoMIannd, Obia BeiguHyTa [, P. IaamsnemM B 1961 1. u momyunna pa3sutie B pabotax Jx.
Pokapra u ero komanzpl u3 MaccadyceTcKoro TeXHOJIOIMYeCKOr0 HHCTUTYTA [2].

Kputnueckuit pakrop ycnexa (KOVY) -3T70 KOMIETEHIMSI WK peCypc, B pa3BUTHE KOTOPBIX OM3HEC
JOJKEH MHBECTHPOBATH JJISI OCO3HAHMS CYIIECTBEHHBIX OTIINYMM CBOMX LIEJIEH, KOTOPBIE MTpecIenyeT opra-
HHU3aLMs, OT LEeJIeH KOHKYPEHTOB M CBSI3aHHBIX 3aTpaT Ha JOCTMXKEHUE 3TUX LIeIIEH.

OT0 ompeseseHne MOpoKIaeT psia KOMMEHTapUEB:

1. Owno orpaxaer CBsI3b MEXIy KOHKYPEHTHBIM [IPEUMYIIECTBOM U IPUYMHAMH €r0 BOSHUKHOBEHHUSL.

2. K@YV Bcerga crienuuvHbI ISt KOHKPETHOTO PHIHKA.

3. K@V He cBszanbl npsaMo ¢ uzMepeHueM 3(pQEeKTUBHOCTH AEATETBHOCTH KaK, HApUMeEp, MOKa3aTellb
BO3BpaTa OT MHBECTHLHIN, HO COOTHOIIEHUE AOCTUTHYTBHIX BBITOJ M CBS3aHHBIX 3aTpaT SBISIETCA Tyd-
MM HHIUKATOPOM KOHKYPEHTHOTO IPEUMYIIECTBA.

4. Usmepenne KDY B ocHOBHOM KauecTBeHHas 3anada. Ho, ¢ Apyroi cTopoHbI, onpeeneHne 00beKTHB-
HBIX METPUK JJIsl OLICHKH KOMITETEHIIUIA U peCypCoB Oe3yCIOBHO SBIISIETCS KOJIMYECTBCHHOW 3a1a4ei.
VIMeHHO 3HaHUE O COBMECTHOM ONIPEAEICHUH YPOBHSI HAMITYYIIEH NEATEIBHOCTH ITyTEM IPUMEHEHMS

K®VY u xapakTepucTUK ppIHKa IPUBOAUT K MOHUMAHUIO KOHKYPEHTHBIX IPEUMYIIECTB opranuzanun. KOY
SIBIISIIOTCS BAYKHBIM U 3()()EeKTUBHBIM HHCTPYMEHTOM AOCTHKEHUS 1eeld mocTaBmmka yceiayr UT-
KOHCAQJITUHTa 1 MOHUTOPHHTA X0/l PEATN3alH €ro CTPATETUH. DTO OTHOCHTCS KaK K IIPOLECCY CTpaTernye-
CKOTO IJIaHUPOBAHMS, TaK U K IIPOLIECCaM BBITOTHEHHS KOHKPETHBIXKOHCAITUHTOBBIX U T-nipoeKkToB.

O6mas cxema ucnonb3oBanusg KOV cnenyromast:

1. Omnpenenenne xopnopatusHoro Habopa KOV ¢ yuerom orpacneBbix (HakTOpoB U cnenu(UKHA OpraHu-
3al1u.

2. OrmpeneneHrie METOIOB U3MepeHUs BEIOpaHHBIX KDY

3. Opranuzanuu npoiecca MOHUTOPHHTA HaW4usl BhIOpaHHBIX KDY B mporecce crparermyeckoro rmia-
HUPOBAHUS JIEATEILHOCTH U BBINOJHEHNS IPOEKTOB B cepe M T-koHcanTuHra.

OcHoBHas JesITeNbHOCTh nocTaBmuka yeryr UT-koHcantudra ocymecTsiseTcs B JopMe MIPOEKTOB.
[MoMuMO OOIIENPUHATHIX KPUTEPUEB YCIICITHOCTH MX BBHIMOJIHEHHS, TAKUXKAK COOIIOICHHE CPOKOB, OI0JKeTa
U JOCTHKEHUS 3aIUIaHUPOBAHHBIX PE3YNIbTAaTOB, BXKHYIO POJIb UTPaAIOT KopriopaTuBHble KDY, kacaroniuecs
HWMEHHO MPOEKTHOH JesITeNnbHOCTH noctaBirka yeiyr U T-koncantunra. [TpoekTsl MOKHO Kitaccupuuupo-
BaTh B COOTBETCTBUH C OCHOBHBIMH HarnpasieHusMu U T-koHcanTuHra, paccMOTpeHHBIMU B [1].

Crenngurka mpoekToB crpareruueckoro MT- KoHCaATHHIa COCTOUT B aHAJIM3e MOTeHIUa bHbIX UT-
peleHuii, ux BeIOOpe, HEOOXOMMOCTH UCTIONB30BAHUS TE€X WM MHBIX METOJO0JIOIHi IPOBEACHUS CTPATETU-
yeckoro UT ayaura, paspabotku UT ctparernu wim opranuzanuu nepexoaa k UT ayrcopcunry.B atom
MIPOIIECCE JOJKHBI COBMECTHO YUUTHIBAThCS Kak KDY ucnonmautens, Tak u KOV 3akazumnka.

B npoekrax npoxykroBoro UT-KOHCAaNTHHTa CO CTOPOHBI MOCTABUIMKA YCIYT BaXKHEHIINM BOIPOCOM
SABIISIETCS. OLIGHKA €ro KOMIETEHUMH | BIAICHUS COOTBETCTBYIOIMM Habopom WT-npoaykroB c
METOAOJOTUsAMH UX BHenpeHws. Vcmonp3oBanue KDY mocrasmmka yciayr MT-koHCaNTHHTACIOCOOCTBYET
OLIEHKE CTENEHHU ycllexa M NPUHATHI0O OOOCHOBAaHHBIX pEIIEHHH KakK MO BHIOOPY NMPOAYKTOB, TaK U IO
OpraHH3aliMU Ipoliecca BHEAPEHUs ¢ yueToM Tex KOV, KoTopele OTHOCATCA K JESITENbHOCTH 3aKa3uuKa.

B mnpoexrax wmHTerpannonHoro WT-koncantuara K@Y nocraBuomka ycnyr MT-koHcanTuHraraxoxe
JOJHKHBI IPUMEHSATHCS 111 OLIEHKH €T0 KOMITETEHIINNA, CTETIeHN BJIaICHNS NHTETPAIlHOHHBIMHU PEIICHISIMHA H
METOAOJIOTUSIMH UX BHepeHus1. KilloueBbIM BOIPOCOM 3/1ECh SBISETCS BBIOOP HHTETPALIMOHHOTO PEILCHHS U

X Tannoe nayunoe uccnedosanue (Nel4-01-0086) evinoaneno npu noddepcke Ipozpammvr «Hayunwiii gono HUY

BIID» ¢ 2014/2015¢2.
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OopraHu3anus Mmporecca BHeAPEHUs ¢ yueToM Tex KOV, KoTopeiMu 00J1a1aeT 3aKa3vnK.

B npoexrtax onepaunonHoro WT-koHcanTuHra, HallEJICHHOTO HAa  COBEPIIEHCTBOBAHHE BCETO
komriekca ynpasineHuss UT, KDY mocraBmiyka ycayr MOTYT HCHONB30BaThes Uil BRIOOpA U OLIEHKH
MEPCTIEKTUB MPUHUMAEMBIX YIIPABIEHYECKUX PEIICHHH ¢ YYETOM MMEIOIIUXCS Y 3aKa3ylKa KOMIETEeHIUN U
pecypcoB.

B npoekrax texunyeckoro MT-koHcanTuHra, KOTOpPbI NPEUMYIIECTBEHHO CBSI3aH C MPEIO0CTABICHUEM
ycayr B obnactu obecriedeHus Hage:kHOCTH (yHKkunonupoBanus UT-undpactpykrypsl, KOV mocraBmynka
ycayr B couetanuu ¢ TeMu KOV, koTopbiMu 00s1agaeT 3aKa3uuk, CIyKaT HHCTPYMEHTOM OLICHKH
ITOCJIEICTBUH BEIOOpA TEX WIJIM MHBIX PEIICHII

OOmwmii HaboOp MOTEHIHATBHBIX KOpHnopaTuBHBIX KDY, oTHOcsAmuXCs K NeATEIBHOCTH IMOCTaBIIUKA
yeayr UT-koHcanTuHTa BBITISAUT CIETYIOMNM 00pa3oM:

— KamudunupoBaHHBIN ITepcoOHAI.

— BrICOKO€ KauecTBO yCayT.

— Hanuuwme BBICOKOTO ypOBHS JIMYHBIX KOHTAKTOB B TOCOPTaHaX U PyKOBOJCTBE OTPAcieH.

— Hannuue meTononoruu BeneHuss KOHCANTUHIOBBIX W T-pOeKTOB.

— OtnnuuresnbHble NPU3HAKA MO3MLMOHUPOBAHUSA KOHCANTUHIOBBIX MT-ycnyr Ha (oHe mpennoxeHuit

AQHAJIOTHUYHBIX YCIYT APYTUX KOMIIaHUM.

— Bo3MOXHOCTB peocTaBAeHIS KOMITIEKCHBIX YCIYT.

— OrpacneBas 3KkcrepTH3a.

— DkcrnepTu3a B 00NACTH JIyYIINX MUPOBBIX MpakTuK 1 U T-uHHOBaMA.

— Hannuue meTogonoruu pa3zpadbotku UT-cTpaTeruu, OmbIT BHIOTHEHUS MTOJTO0OHBIX TPOESKTOB.

— 3HaHHe THIOBBIX OPraHU3alMOHHO-(DYHKIHMOHATBHBIX CTPYKTYp ciy:xk0 UT u mMonenelt nx Bzaumopaei-

CTBHUSI C OpraHU3alUEeH.

— 3nanwue poiaka [10 u Hanmune metoauku Beioopa UT- pemieHuid.
— Bnanenue metonosorusmMu BHeAPeHUs pasinuHbix U T-pelennii, KOMIETEHIIMYA B OpraHU3aluu yIpas-

JICHUSI TIPOLIECCOM BHEAPEHUS.

—  DddexTuBHAT cucTeMa MOTHBAIMA TIEPCOHATA.
— DOdodextuBHas cucrtema o0yueHus: MT-KOHCYNbTAaHTOB, MO3BOJISIONIAS HAPAIIMBAaTh KOMIIETCHIWU B

Pa3NUYHBIX 00JaCTAX 3HAHHUM.

Ortor Habop mpearaeTcs HCHONB30BaTh B MPOEKTaX IO BBIABICHUIO KOpropatuBHBIX KDY s
KOHKPETHOTO nocTaBinuka ycnyr MU T-koHcanTunra.

Jlumepamypa
1. Cmpamezeuueckoe ynpasnenue ungopmayuonnvimu cucmemavu / P.b. BACUJIBEB [ap.]. M: UuTtepuer-
yauBepcuteT Madopmanmonnsix Texuonoruit: BUHOM. Jlabopatopus 3nanuii, 2010. -510 c.

2. BULLEN C.V. & ROCKART J. F. A primer on critical success factors. Massachusetts Instute of Tech-
nology, CISR No 69, Sloan WP No. 1220-81, 1981.
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KAHECTBEHHASA U KONTIMYECTBEHHAA
OLIEHKA 3HAHUU B AKTUBHbIX CUCTEMAX

BrixoBanen B.C.
(Ancmumym npobnem ynpasnenus PAH, Mockea)
valery@vykhovanets.ru
Kpynna 3.11.
(MI'TY um. H.D. baymana, Mockea)
krouppa@mail.ru

Hpe()ﬂOOfCEHO peuteHue 3a0a4u Ka4ecmeenHoul OYEHKU BHAHUL A2eHMO8 HA OCHOBE CUHMAKCUYeCK020 AHAlU-
3a MEeKcmoe, 6blAB/IEHUA npe()ukamueHoﬁ cmpyKmypbol npe()ﬂoofceﬂuﬁ U nocCmpoerusl cemanmudeckKkux ce-
meli. ﬂﬂ}l noocuema 0OvemMa 3HAHUU 6 CEMAHMUYECKOl cemu onpedejzeHo cemanmu4decKkoe paccmosinue.
HOKCZ3LZHO, umo obvem 3HaHMlZ, codepmcau;uxcx 8 CeMaHmu4ecKkou cemu, A6Aenmcs MepOlZ HA MHOoJfcecmee
cemanmu4eckKux cemeﬁ, a esedenHoe paccmosinue npespauiaent 3mo MHOAICECMB0 6 MenmpudiecKkoe npo-
CMpancmeo.

KiroueBsle ciioBa: CHHTaKCHYECKHI aHaJIM3 TEKCTOB, MPEIUKAaTUBHAS CTPYKTypa MpeIOKEeHUH, ceMaH-
TUYECKUE CETH, CEMaHTHUYECKOE paccTosHUE, 00bEeM 3HAHUH.

BeedeHue

B cBsi3u ¢ yclnoKHEHHEM COBPEMEHHBIX aKTUBHBIX CHCTEM aKTyaJlbHOM CTala 3a/a4a KOJTMYECTBEHHOH 1
Ka4eCTBEHHOI OLICHKM 3HAHUM, BHIPaKaeMbIX UX aKTMBHBIMHU 3jeMeHTaMu. Hanpumep, npu pediexcuBHOM
(nHpOPMAIMOHHOM) YIPABIEHUH B PEAbHBIX COIMANBHBIX CHCTeMaxX TpeOyeTcs MoNydeHHe OIEHOK WH-
(OpPMHUPOBAHHOCTH areHTOB IO TEM WJIM MHBIM BoTipocam [4].

OcHOBHOI1 (popMOIi TTpe/ICTABICHUS 3HAHUH ABISIETCS TEKCT. TPyIHOCTH, C KOTOPBIMH CTOJNKHYJIHCH HC-
CJIEOBATENH MPH U3BJICUCHUH 3HAHUM U3 TEKCTa, COCTOST B TOM, YTO A0 CHX IOp HE PEILICHA 3aJada CeMaH-
THYECKOTO aHAllM3a TEKCTa, 3aKII0YAIOIIAsICS B MIOJyYCHUH CMBICIIA, COIEPIKAIIETOCS B TEKCTE, U €To Mpeod-
pa3oBaHUE B OJIHY U3 U3BECTHBIX ()OPM TIpelcTaBiIeHus 3HaHmii [1, 5].

OpnHako JUIsi MHOTHX NPUKJIaTHBIX 00JacTe JOCTATOUHBIM OKa3bIBACTCS HE MOJIHOE W3BJICUCHHE 3HA-
HUM U3 TEKCTOB, @ MX KOJTMYECTBEHHAS M KaUeCTBEHHAs OreHKa [3].

1. CuHmakcuc npeodnoxeHul

[IpocToe mpemioxkeHne PyccKOro si3blKa UMEET MPEANKATHBHYIO CTPYKTYPY W MOXKET OBITh TpPEICTaB-
JIEHO TPAaMMAaTHUYECKUM TPEIUKATOM, apTyMEHTAaMH KOTOPOTO SIBIISIOTCS TPAMMAaTHYECKHA CYOBEKT U TpaM-
MaTHYECKHUI OOBEKT.

OOBIYHO TIOJIeKAIIIEE BBIPAXKAET rPAMMATHIECKHIA 00BEKT, CKa3yeMoe — rpaMMaTHYECKUH TIPEeIUKaT, a
JIOTIOJTHEHUE — TPAaMMAaTHYECKUN CYOBEKT. B CBOIO ouepe/lb CIIOKHOE MPEUIOKEHHUE COCTOUT U3 MPOCTHIX U
MMEET B CBOEM COCTaBE JBE MJIM HECKOJIbKO MPEAMKATHBHBIX CIMHUII, 00pa3yroIIMX B CMBICIOBOM, KOH-
CTPYKTHBHOM ¥ WHTOHAIIMOHHOM OTHOIIEHUH eAnHOE Tieoe [2].

Bynewm npenrmonarars, 4T0 TpaMMaTHYeCKUil OOBEKT U TPaMMATHUECKUH CYOBEKT MPEATIOKEHUS OMUCHI-
BAIOT MOHATHS MPEIMETHON 00JIacTH, a TPaMMATHUECKUHA MPEIUKAT — CBSI3b MEXIy HUMHU. Torma ¢ momo-
b0 CHHTAKCUYECKOI'0 aHaJIM3a MPOCTOTO MPEUIOKEHUST MOYKHO BBIICIUTh OJIHO CYXXJECHHE, KOTOPOE CO00-
IIaeT O B3aMMOCBSI3aHHBIX TIOHATHUSIX U O XapaKTepe UX B3aMMOCBSI3H.

2. CeMaHmuyeckasi cemb

[TycTb 3a1aHbl IBe CEMAaHTUUECKHE CETH: CETh TEKCTa S U CeTh MPOCTOro npeiokerus S’ CeTh TeKCTa
S 3aanM B BUJIE yIOPSIIOYEHHOTO MHOXKECTBA U3 TPEX JIEMEHTOB!
(1) S=(N,E,P),
rne  N={n]i=1..,Q — MHOXECTBO y3JIOB CETH C  4YUCIOM  D3JeMeHToB  Q,
E={(n,n;, p) [n,n; € N; p € P} — MHOX)eCTBO ee ayr, P — MHOKECTBO IBYMECTHBIX MpeaukaroB. Jlyru
3a/1aHbl YIIOPS/IOYCHHBIMM MHOXKECTBAMH U3 TpeX dsieMeHToB (N, N;, P,) € NxNx P, rae n; e N — Havaib-
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HBIH y3en1, N; € N — KOHEUHBIT y3e1, P € P — MM Iyry, a X — 3HaK oneparuu AeKapToBOro IPOU3BEICHHS
MHOKECTB.

B cBotO ouepenp ceTh MpeUIOKEHUS S’ MPOCTasi U COCTOUT M3 JBYX Y3J0B Ny, N, U OJHOMN JIyTH, TOME-
YeHHON NMEHEM HEKOTOPOTO MpeanKara .

S'= (N', E, P'), N’ :{nlvnz}v = :{(nl’n21 p)}

Torna oobemuuenuem cereit S=(N,E,P) u S'=(N',E’,P’) Oymer cerp S"=SuUS’ rakas, 4dto
S"=(N"E",P") u N'=NUN’, E"=EUE’, P"=PUP'.

AHAJIOTHYHO BBOAUTCS TIEPECEUCHHE U PA3HOCTD CETEH.

3. CemaHmu4eckoe paccmosiHue

[lyctp 3amana cemanTHuecKas ceth S. 3adukcupyem JABa NPOM3BOJBHBIX ee y3na Ny u n;. Haiizem
R(n;,n;) — MHOXKeECTBO myTeii Oe3 uukiIoB (uenei) mHbl He Gonee vem M , Bexymmx ot y3na n; K ysiy n;

. Torna cemanTryeckoe paccTosHne L Mexty ysmamu n; m Nn; MOXKET OBbITH BBIMHCIEHO 110 (popmyIie:

min(wy, Wy, ..., Wy ()

(2) L(ny,nj)= )
v reR(Zni,nj) d(r)
rae d(r) — mmHa nyta I, d(r)<M ; M — rnyOuna cBsisu; W, — Bec ayru | myta I, i=1d(r), min —

(dyHKIUS, BO3Bpallaonasi MUHIMAILHOE 3HAUEHHE €€ apTyMEHTOB.

U3 dhopmymer (2) cremayet, 9To [Ba y3i1a OTAANEHBI APYT OT JPYra, €CIIA MEXTy HUMH UMEETCSI MHOTO
nyTed (moHsATus cnabo cBsa3anbl). OTIANICHHOCTD JIBYX Y3JIOB TEM 0OJIbIIe, YeM OOJIBIIE BECa COCIUHSIONIIX
ux ayr (0ojee BapuaTUBHBIMHU SIBJSIFOTCS CBS3U MEXKAY NOHATHAMH). OZHAKO €CJH B IyTH BCTpeYaeTcs ayra
¢ HEOOJIBIINM BECOM, TO 3TOT IIyTh BHOCUT MEHBILIUI BKJIAJ B YAAJICHHOCTh Y3JI0B ApYr oT Apyra. Ho He Bce
IIyTH YYHUTBHIBAIOTCS IPU IIOJCYETE PACCTOSHUS MEXKIY Y3/IaMH: HCKIIOYAIOTCA T€ IYTH, JJIMHA KOTOPBIX
Ooublie 3alaHHON TITYOMHBI CBSI3U (TPYJHO YCTAHOBUTH CBSI3b MEXKIy MOHITUSMH, TaK Kak 3TO TpeOyeT uc-
MTOJIE30BaHUs OOJIBIIIOTO YHCTIA TIPEITIOKEHIH ).

4. U3mepeHue 3HaHUll

IMon oObeMoM 3HaHUH, conepxamuxcs B cemantuaeckoir cetn S = (N, E,P), OyaeM moHUMaTh BeJH-
YIHY, BBIYHCIISIEMYIO TI0 CIeAyIoIei opMyIe:

@) KE)= Y L0y,
ni,njeN

rae K(S) — oObeM 3HaHMii B ceMaHTHYECKOi cetn S, a L(n;,N;) — CeMaHTUYECKOE PACCTOSHUE MEXKIY Y3-
NaMM N; | N;, BBIMUCIEMOE 10 popmyite (2).

dopmyia (3) yrBepkaaeT, YTo 00beM 3HAHUHN B CETH S €CTh CyMMa CEMaHTUYECKUX PACCTOSIHUIA MEK-
Iy BCEMH Napamu ee y37oB. Kak U y ceMaHTHYECKOTrO pacCTOSHHUS, CIUHHLICH U3MepeHus: o0beMa 3HaHU
SIBIISIETCS] TPAMMAaTHYECKHUI TIPEINKAT.

Teopema 1. Obwem 3nanuii (3) s6nsiemes a0OUMUBHOU MEPOTL HA MHONCECMBE CEMAHMUYECKUX Cemell.

CeMaHTHYECKOE PAacCTOSHUE MEXIy CeTAMH S, U S, OmIpenenuM Kak 00beM 3HaHHM, coJepKalnuiics B

CUMMETPUYECKON Pa3HOCTH ATHX CETCH:
(4) D(S.,S,)=K(5,\S,US,\S)).

Teopema 2. Cemanmuuecxoe paccmosinue (4) asnsemcss Mempukol HA MHONCECBE CeMAHMUYECKUX
cemeil.

Takum 00pa3oM, MHOKECTBO CEMaHTUYECKHUX CETEeH TEKCTOB SBJISIETCS METPUUYECKUM IPOCTPAHCTBOM, a
CEMaHTHYECKOE PACCTOSHUE MEXIY IBYMs CETSMH PaBHO CyMMapHOMY OObeMY 3HAHWiA, B HUX COJEp)Ka-
LIAXCSL.

5. OueHka 3HaHUlU

KonnuecTBeHHas 1 KauyeCTBEHHAS OIICHKa 3HAHUH OCYIICCTBJIACTCA MMYTEM MMOCTPOCHHUA CCMAHTUYCCKUX
ceTen TEKCTOB, HAIMCAHHBIX pa3HbIMH ar€cHTaMu, 1 CPaBHECHUA OTUX CEMAHTHYCCKHUX CeTeH.
HYCTB HUMCHOTCS CICAYIOIHNEC CCMAHTUYCCKUC CCTU:

— S — cemaHTHYeCKas CETh LEHTPA YIIPABJICHUS;
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- S, (i=12,...,k) — cemanTHYECKHE CETH arcHTOB.

Torna MHPOPMUPOBAHHOCTH ArEHTOB ONPEAEISAETCS TaK:
(B) Y, =K(S;\S), vy, =K(5;\S)/K(S) (i=12,..,k),
rae Y, — abcomoTHas HHPOPMHUPOBAHHOCTH areHTa i, a Yy, — ero OTHOCHTEbHas HHYOPMUPOBAHHOCTb. J{st
Ka4eCTBEHHOM OLIEHKH MH()OPMUPOBAHHOCTH |-TO areHTa MOYKET MCIIOJNB30BATHCS CEMAHTHYECKas CETh
S, \'S . AHaJIOrM4HO BBOISTCS OLCHKU HHPOPMUPOBAHHOCTH areHTOB OTHOCHTEIILHO APYT APYTa.

3aknro4yeHue

B otnuumne oT Apyrux M3BECTHBIX METOJIOB ONPEACICHUS 00hEMOB 3HAHMIA, OCHOBAHHBIX Ha MCIIOJIE30-
BaHWHW OHTOJIOTHH M T€3aypyCOB, pa3padOTaHHBIA METO] HE MPHBS3aH K KOHKPETHOM MpeIMETHOH 00JacT
He TpeOyeT MPUBJICUEHIS SKCIIEPTOB /IS €€ IEPBUYHOTO OTFICAHUS.

Jlumepamypa

1. BEJIOHOI'OB I'.T'. KomnoiomepHas tun26ucmuka u nepcnekmusgtle ungopmayuonuvie mexuonozuu I/
Pycckuit mup. — 2004. — 248 c.

2. BAJI'MHA H.C., POSEHTAJIb J1.9., P°OMHWHA M.U. CoBpeMeHHbIi pycCcKuit A3bIK: YueOHuk / Ilog
pexn. H.C. Banrunoii. — M.: Jloroc, 2002. — 528 c.

3. HAVYMOB U.C., BBIXOBAHEII B.C. Oyenxa mpyonocmu u crosxcHocmu yyeOHvix 3a0ay HA OCHO8e

CUHmMAKCU1ecko20 anaiuza mexcmos // Ynpapienue OonbimuMu cucremamu. — 2014, — Beim. 48. — C.

97-131.

HOBUKOB .. Teopus ynpasnenus opeanuzayuonuvimu cucmemamu. — M.: MIICH, 2005. — 584 c.
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O METOOAX UCCITIEQOBAHUA CTPYKTYP U CTPATEIMW YNPABJIEHUA
PACMPEAENEHHBIM BUSHEC-NMPOLEECCOM OBOBLUEHHOIO 3AKA3A

I'adaaun A.B., Pazoernn B.II.
(Ancmumym npobnem ynpasnenus PAH, Mockea)
Valent745@mail.ru, GabalinA@bk.ru

Uccreoyromes cmpykmypol u cmpameuu ynpasienus OusHec npoyeccom UCnoaHeHus 0000WeHHo20 3aKa-
3a NPOOYKYUU UTU YCIIye 8 KOHKYPEHMHOU cpede 8 YCI08USIX UCNONb308aHus unmezpuposanuvix KUC, no-
CMpoeHHbIX Ha 6ase Komniexkca 63aumoceasanHvix ¢ ERP u mescdy cobou memooonoeuti: CRM, SRM,
SCM, MES, ECM, CSRP, APS, BIl, BPM, PDM, PLM, CAD, CAM, CAE, ACY TII u op.

KiroueBsie croBa: Ou3HeC mporecc, MOAeTs OM3HEC MpoIliecca, 3aKa3 MPOIyKIIUH WIH YCIyT, hopMau-
3aIUsl CEMaHTHKH, OTIePAIMOHHBINA OU3HEC MpoIiecc.

1. OnucaHue 3ada4u

LleneBoe Ha3HAa4YEHUE AESTEIBHOCTH COBPEMEHHOTO HPEANIPUATHS BBIPXKACTCA B TEPMUHAX KOHKYPEH-
TOCHOCO6HOI‘O CYIICCTBOBAHUS MPEANPUATHUSA HA PBIHKE IIPOMU3BOANMBIX HpOILyKTOB/yCJ]yr, OLICHHUBAEMOTI'O C
IMOMOLIBIO YCTBIPCX KIIFOUYEBBIX KPUTCPUCB! FI/I6KOCTB, CTOUMOCTbB, BPEM:I, KaUCCTBO.

CoOTBeTCTBYIOIMINN OCHOBHOW OWM3HEC-TIpOIlecC NEATENFHOCTH  -3TO OW3HEC-TIPOIECC HCIIOIHEHUS
00o0merHoro 3akaza (O3) Ha MPOIYKIHIO W YCIYTY, KOTOPBIA OTpa)kaeT KU3HEHHBIN ITUKIT UCTIOTHEHUS
0000IIIEHHOTO 3aKa3a KaK COBOKYIHOCTH CTaJUil MapKeTHHIa, pa3pa0OTKH MPOIYKTa, TEXHOJOTHYECKOH
MOJATrOTOBKU IPOU3BOJCTBA, IPOJAXK, 3aKYIOK, UCIIOJHEHHUS 3aKa3a Ha IPOJaKy U CEpBHCA.

CoBpeMeHHbIE TeHICHIINY Pa3BUTHS MPEANPUATHI Pa3TUYHBIX OTpacieil On3Heca B YCIOBUSIX JKECTKOM
KOHKYPCHIMU XapaKTCPU3YIOTCA 6I)ICTpI)IM POCTOM CJIOKHOCTU MOCTABJIACMBIX MPOAYKIUHN U YCIIYT, UTO BbI-
3bIBACT POCT CJIOKHOCTHU LECIIOYCK IMMOCTABOK M KOJIMYCCTBA YYAaCTBYIOIIUX B HUX KoMITaHui. B cBsI3U ¢ 3TUM
BO3PAcTarOT TPeOOBaHUS K MPOLEccaM yNpaBiIeHHs, KOTOPbIE €llle U NOCTOSHHO y>KECTOYAIOTCS B YaCTH CO-
Kpall€Hud JINTCIbHOCTU MUKJIAa ITOCTAaBKH, IPOLEHTA BO3BPATOB, B HaCTHU CBOCBPEMECHHOCTU U CHMHXPOHH3a-
OWH IIOCTABOK, a TAKXK€C B 4aCTH FI/I6KOCTI/I YIpaBJICHUA B OTHOLICHUHN 6I)ICTpOI\/'I PCaKkiun Ha UBMCHCHUA TpEC-
0OBaHMI K TIOCTABISIEMbIM IPOLYKTaM M YCIYTaM.

CoBpeMeHHbIE TPOAYKIMS U YCIYTU CTAHOBSITCSl HACTOJIBKO CII0KHBIMH, YTO OM3HEC-TIPOLIECC UCIIOIHE-
HUS 000OIIEHHOTO 3aKa3a UMEIOIINH CIIOKHYIO CETEBYIO CTPYKTYPY, COOTBETCTBYIOIIYIO CTPOSHHIO MPOAYK-
Ta U Tpolecca, CTAHOBUTCS €le U INI00AIBHO paclpe/lesIeHHbIM, T.K. B HEM y4acTBYIOT pa3jIMyHble KOMIIa-
HHUH, UCTIOJIHSIOIINE YyacTu OM3Hec-Tpolecca B peKUME ayTCOPCHHIa KaKk Hanbosee KOMIICTEHTHBIE B paM-
KaX COOTBETCTBYMOIIUX crenuanuzamuii [1].Takum obOpazoMm, B ucnonHeHnn O3 MPUHUMAKOT Y4acTHE Kak
noAapasaCJICHUA NPEAIPUATUA paSHHQHOﬁ cricnyan3any, Tak 1 HC3aBUCUMBIC KOMITAHHUH.

B coBpeMEHHBIX CIIOKHBIX OpPraHU3aLMOHHBIX OU3HEC-CHCTeMax, padOTaIOUINX B Pa3BUTOH KOHKYPEHT-
HOM cpefie, BaXHBIM (aKTOPOM MX YCHEIIHOCTH SBIISeTCS Hanu4uue cooTBercTBytommel U T-koMnoHeHTs! Ha
6aze KUC.

YeTrIpe KIIIOUYEBbIE KpUTEPHS Iporiecca ucroaHeHus: O3: THOKOCTh, CTOMMOCTh, BpeMsl, KauecTBo. Dak-
TOp TMOKOCTH Ipolecca JOIKEH 00eCHeunBaThesl 3a CUeT AWHAMUYECKUX CBSI3eH M MHTErpauuu (QpyHKIuH
Pa3IMYHON criennanu3alyi: MapKeTHHT, IPOEKTHPOBAHUE MPOAYKTa, TEXHOJIOTHUH, POJAXH, 3aKyIKH, IPO-
W3BOZICTBO, TEXHUUECKOE 00CTYKUBAHHUE U T.II.

Hpyrue ¢akTopbl KOHKYPEHLMH IUKTYIOT OBICTPOTY OTKJIMKAa Ha M3MEHEHHsI PbIHKA, COKpAIICHUE AJTH-
TCJIBHOCTU BBINIOJIHCHHUA 3aKa30B, YIIYUYHICHUC q)HHaHCOBLIX IIOTOKOB B pE3yJibTaTe S(b(l]eKTI/IBHOFO HUCITOJIb-
30BaHMS JIIOJICKUX PECYPCOB, (PMHAHCOBBIX PECYPCOB, CBA3aHHBIX B 3amacax, 000pyI0BaHUU H UH(POPMAIHH.

Lenbto 1aHHOM pabOTHI SBJISIETCS ONpeEieNieHHe METOa UCCIeJOBaHUsI OCOOCHHOCTEH MOJ00HBIX opra-
HU3AIMOHHBIX CUCTEM B YacTH CTPYKTYP U HPOLIECCOB YNPaBIICHHS 110 BBILICHA3BAHHBIM KPUTEPUSIM KOHKY-
PEHTOCIIOCOOHOCTH.

2. Memod uccnedoeaHus

OnucaHHbIE BBIIIE XapaKTEPUCTUKH 00BEKTa UCCIICIOBAHNUS, KAKOBBIM SIBJIIETCS CIIOKHBIC OpraHU3aIy-
OHHBIE cHCTEMBI ¢ pa3BuTor UT- cocrapsroiei, MHOIOAUCIUIIMHAPHBIMU 00BEKTAMH M MIPOLIECCAMHU JIesI-
TEILHOCTH, CJIOKHBIMU TPOAYKTAMH M TEXHOJIOTHUECKUMH MIPOIIECCAMH, OTPEICIIIIOT TPeOOBAHUS K METOLY
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HCCIICIOBAHUsA, KaK OOECIIeYMBAIONIEMY IIEJOCTHOE CHCTEMHOE IPEACTaBIeHHE OOBEKTa HCCIEeIOBAHUS,
PasBUTYIO HATUTPY IpadUUECKUX MPEACTABICHUM 2JIEMEHTOB M CBSI3€l Pa3InYHBIX THITOB, THOKHE BO3MOJXK-
HOCTH arperaiu, abcTpardpoBaHus, KOMIO3UIIMYA OTHOIICHHHA, BO3MOKHOCTH METaMOJICITUPOBAHUS, JHC-
KPETHOTO M YHCIIOBOTO aHAITN3A.

B cBsI34 ¢ 3TUM MPECTaBISACTCS ONMPABAAHHBIM [IPOBOJUTH MCCICIOBAHHS UX CTPYKTYpP H MPOIECCOB B
paMKax MojesIel apXUTEKTYPbI PEAIPUSITHS, TO3BOJISIOIINX IPOBOIUTH MHOTOACTICKTHBIA CHCTEMHbIH aHa-
JIU3 ¢ 33J]aHHBIM YPOBHEM MOPOOHOCTH M B PA3IMYHBIX pa3pe3ax.

B kadecTBe MpHEMJIEMOTO BapHaHTa METOOJIOTHYECKOW M HHCTPYMECHTAIbHOW MOMICPKKH METOMa
npemnaraercs cucremsl ARIS, Archimate u TOGAF [2].

OCHOBHBIC TIPUHITUITBI APXUTEKTYPHOT'O MOIX0/1a Ha 6a3e dTUX METOOIOTHIA:

1. apxuTeKkTypHas MOJCIb MPEANPHITHSA, COCTOSAIIAsS U3 B3aMMOCBA3aHHBIX OM3HEC-MOJIENN, MOJICITH JIaH-

HBIX U [IPUIOKCHHUH, MOJIEITH HHPPACTPYKTYPHI;

2. Kaxmas U3 TPeX MOJENEH COCTOMT M3 B3aWMOCBSI3aHHBIX MOAMOJENCH MACCHBHOIO 00BEKTa, aKTUBHOTO
00BEKTA ¥ TIOBEACHUS;
3. JIOIyCKAlOTCS pa3iMdHbIC MOIMOJCIN apXuTeKTypHOi Mmomenu (Viewpoints), aganTupoBaHHBIC MO

TpeGOBaHUS 3aMHTEPECOBAHHBIX JIHII.

OcHoBHBIC 0a30BbIC THITBI 3JIEMEHTOB OMMCAHUS ApPXUTEKTYPHON MOJIEITH U ee MOAMOJICCH BKIIOYAl0T
Om3Hec — mpouecchl U On3Hec-PyHKINH, ON3HEC-00bEKTHI, KOHTPAKTHI, COOBITHS, 3aMHTEPECOBAHHBIC JINIIA,
pOJIH, KOMIETEHIUH/3HAHKS, OOBEKThI TaHHBIX, MPUKIAIHBIC (YHKIIUH, KOMIIOHEHTHI MPHIOKEHHH, apTe-
(aKTbl, CHCTEMHBIE IPUIIOKEHUS, YCTPOHUCTBA, CETH.

OCHOBHI)IC THUIIBI CBSI3€H M OTHOIICHUHU B MOPAAKE MOBBIIICHUSA KCCTKOCTHU BKIIIOYAIOT CBA3KU acCcolra-
[IMH, TOCTYIA, WCIIOJIb30BAHKS, PEalH3alliy, CICIHATNU3ANH, IPUCBAUBAHUSI, arperaniu, KOMIO3UIUH U
IPYIIIUPOBAHMUS.
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UCNONb30BAHUE CPECTB OHTOJIOrMYECKOW NOAAEPXKU B
KOPMOPATUBHbIX UH®OPMALIMOHHBIX CUCTEMAX
OPIrAHU3ALUMOHHOIO YNPABIJIEHUA

I'opronosa B.B., I'opronosa T.HU., Kuasies I1.C.
(I1enzenckuti cocyoapcmeenHblil MEXHOI02ULECKULL YHUBEPCUMENT)
gvvl7@mail

B cmamve npedcmasnenst acnexmul cmpyKmypHO20 npeoCmasieHus npoyeccos YNpasieHus 6 OpaHu3ayuoH-
HbIX CUCMEMAX Ha OCHO8e OHMOIO2UYECK020 N00X00d, U 8 YACHMHOCIU, MOOYIbHOU OHMONIOSUYECKOU CUCmeM-
HoU mexHono2uu. Ipu MoOYIbHO-OHMONO2UHECKOU NOJJEPAHCKE 3a0ay OP2AHUIAYUOHHO20 YAPAGIEHUs 0DECne U6aAemcsl
MOMANbHBIL 0X6AM 6CeX UHDOPMAYUOHHBIX NOMOKOS, KACAIOWUXCS NPOU3BOOCMBEHHOU NPOOYKYUU 6 cpede KOpnopa-
MUBHOU UHPOPMAYUOHHOU CUCEMBIL.

KroueBrle caoBa: CHCTEMBI OpPraHnu3allMOHHOr0 YIpPaBJICHUA, WHKXCHEPUA OHTOHOFHﬁ, KOPIIOPAaTUBHBIC
I/IH(bOpMaHI/IOHHI;Ie CHUCTCMBI.

BeedeHue

Ha cerogHsmHmii 1eHb OCHOBHBIMH 110 00BEMY MCTOYHHKAMH CTPYKTYPHUPOBAHHBIX JaHHBIX BBICTYIIA-
10T peJIIUOHHBIE 0a3bl JaHHBIX, XOTS 3TO MOTYT OBITh U (haitnoBbie cucteMsl, 1 XML 6a3bl JaHHBIX, pac-
MIUPSIOINE MacTaObl CBOETO MPUMEHEHHUS, U APYTUE THITBI HCTOYHUKOB HMH(pOpManyu. BHe 3aBHCHMOCTH
OT BBIOPAHHOTO METO/Ia XpaHEHHs JaHHBIX, TIepBas MpobieMa MHTETPAIlii TeTePOreHHBIX JTaHHBIX, C KOTO-
POl MPUXOAMTCS CTAJIKUBATHCS MpU (HOPMUPOBAHMU KOPIIOPATHBHOTO XpaHWIUIIA (pEero3uTopus) UHPOP-
MAaIMOHHBIX PECYPCOB, 3TO Pa3HOOOpa3ue MOJIENeH 1 CXeM JaHHBIX, HU3KUI YPOBEHb UX aOCTpakIuK, Maias
aJICKBaTHOCTh OTPAKEHHsI CEMaHTHUKU IPEIMETHOI o0macTr. B 3TOM ciydae, XOpOmMM peieHHeM SIBIISIETCS
Mepexo/ i K HeKOTOPOH 00BEKTHO-OPUEHTUPOBAHHOW MOJIENM JAHHBIX, HA OCHOBE OHTOJIOTHMH, KOTOpHIE IO
MHOTMM TlapaMmeTpaM OJHM3KM K CEeMaHTHYECKHM MOJCISIM, TAe KIFOUEBOW CIUHUIECH SIBISIETCS CIO0XKHO
CTPYKTYPHPOBAHHBIN WH(MOPMAIMOHHEIH 00BEKT (00pa3), MONEpKHUBAIONINN pa3nuyHble aTpuOyTH, (B
YaCTHOCTH, JUISI UCTIOJTHUTEIBHBIX U 3KCHEPTHBIX CXEM JJAHHBIX) YYaCTBYIOMINI B Pa3IHMYHBIX aCCOIMAIMAX C
IPYTUMH 00BEKTaMH

1. AHanu3 cpedcme OHMO102U4ecKol MoOOepPKKU
KNC opeaaHu3ayuoHHO20 ynpasJsieHusi

B nHxeHepuu 3HaHUN T10]] OHTOJIOTHI (KOHIIENTYaJIbHOU crielu(UKaIMeii) TOHUMAETCs AeTalbHOS
OINMKCaHUE HEKOTOPOI MPOOJIEMHOM 00J1aCTH, KOTOPOE UCIOIB3YETCs i (POPMABHOTO U JISKJIapaTHBHOIO
OTIpe/IeTICHHs €€ KOHIIeTITyanu3aui. MOoXKHO CKa3aTh, YTO OHTOJIOTHS — STO TOYHAs Crieu(UKaIUs HEKO-
TOPO# 00JIaCTH, KOTOPas BKIIIOUAET B ¢€0s1 CJIOBAph TEPMUHOB 3TOH 00JIACTH ¥ MHOKECTBO JIOTHUECKUX CBSI-
3eil (TUIa «3JEMEHT-KIAcCy, «4acTh-TIEI0e»), KOTOPHIE OMUCHIBAIOT, KAK 3TH TEPMUHBI COOTHOCSATCS MEXKIY
c000i1. MOXHO 3aMETHUTh, YTO IPU TAKOM TIOJIX0€ MMOHATHE OHTOJIOTHU CHIBHO TIEPECEKAETCs C yKe TaBHO
MIPUHSATEIM B HH()OPMAaTHKE 1 TUHTBUCTUKE TIOHATHEM Te3aypyca.

OHTOJIOTHH UCTIONB3YIOTCS B KAY€CTBE TIOCPEIHUKA MEeX Ty mmonb3oBatenieM u KU C-cucremoit, oam 1mo3-
BOJISIIOT (POPMATM30BaTh JIOTOBOPEHHOCTH O TEPMUHOJIIOTMH MEXTy MTOJIH30BATENSIMU KOPIIOPATHBHOTO XPaHU-
JIUIIA TAHHBIX aBTOMAaTU3UPOBAHHOW CHCTEMBI YIIPaBICHUs JaHHBIMU 00 uznenun. OHTOIOTHH 00eCTIeYnBaIOT
COIJIACOBAHHOCTh M CHHXPOHH3AIINIO U3MEHEHHI 0a30BbIX JIAHHBIX CO BCEMHU MH(OPMAIIMOHHBIMU CUCTEMaMHU
npeAanpudatusd. JlaHHOe TUIIOBOE MPOEKTHOE PENIEHUE MO3BOJIAET BECTU €JMHOE LIEHTPAIIM30BAHHOE YIIpaBJie-
HHUE OCHOBHBIMH JAHHBIMU B KOPIIOPATUBHBIX CIPaBOYHUKAX.

Onmonoeuu 6epxHezo yposHs OPraHU3yIOT 00s3aTeIbHOE B3aUMO/ICHCTBHE MMOJTb30BaTENEH ¢ OTpacie-
BOIl HOPMAaTHBHO-CIIPABOYHOM 0a30i M CTaHAAPTaMHU MIPEITPHUITHS.

Opuenmupogarivie Ha npeomemuyo obracmes. Bo MHOTUX TUCIMITIMHAX ceiyac pa3padaThIBalOTCs
CTaHJIAPTHBIE OHTOJIOTHH, KOTOPHIE MOTYT UCIIOJIB30BAThCSI AKCIIEPTAMU TI0 TIPEIMETHBIM O0JIACTAM (IoMe-
HaM) JIJIsl COBMECTHOI'O MCIIOJIb30BaHUSA M aHHOTHPOBAHHUS HH(POPMAIMK B CBOCH 00J1aCTH.

[Tpu pa3paboTKe MHTETPUPOBAHHON CHCTEMBI OHTOJIOTHHU B 00JIACTH MAITMHOCTPOCHHMS 11€J1ec000pas-
HBIM TIPEJICTABIISIETCS CO3/IaHUE OOIIEIENICeBOI OHTOJIOTHH BKITFOUYAIOIIEH oNrcaHue TpeOOBaHMH K U3IEIHIO,
B YaCTHOCTH.
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— CcOCTaB U3JeNus;
— TpeOOBaHUS Ha3HAYCHHS,
— TpeboBaHUs PaIOIEKTPOHHON 3aIUTHI;
— TpeOOBaHUS )KUBYYECTH U CTOMKOCTU K BHELIIHUM BO3JCHCTBUSM;
— TpeOOoBaHUS HAIEC)KHOCTH;
— TpeOOBaHUS HPrOHOMUKH, OOUTAEMOCTH U TEXHUYECKOH 3CTETHKHY;
— TpebGOoBaHMs K IKCIUTyaTalluy, XPaHEHHUIO, YI00CTBY TEXHUYECKOTO 0OCITY>)KHBAaHHS U PEMOHTA;
— TpeOoBaHUS TPAaHCTIOPTAOEITHEHOCTH;
— TpeboBaHUs OE30IIaCHOCTH;
— TpeOOBaHUS 3aIUTHI;
— TpeboBaHMs CTaHIAPTH3ALMH, YHU(DHUKAMK U KaTAJIOTU3aLMN;
— TpebGoBaHUs TEXHOJIOTMYHOCTH;
— KOHCTPYKTHBHBIE TPEOOBaHMUS.

Opuenmupogannule Ha 3a0a4y. ITO OHTOJIOTHSI, UCITIONIb3yeMasi KOHKPETHOW IMPUKIaIHOM POrpaMMoit
Y coJieprKalas TepMHUHBI, KOTOPBIE HCITONB3YIOTCS P pazpaboTke mporpammuoro obecreuenns (I110), BbI-
MOJHSIFOILIETO KOHKPETHYIO 3a/1a4y 10 0(pOPMIICHHIO TEXHOJIOTHIECKOM MIIN SKCIUTyaTallHiOHHON TOKYMEHTa-
i [2]. OHa oTpakaeT CenupUKY IPUIIOKEHHS, HO MOKET TaKKe COJepKaTh HEKOTOPhIE 00IINE TEPMUHBI
(Hampumep, KOHKpETHBIE TPEOOBAHUS 110 3aMTOITHEHHUIO (POPM MHTEPAKTUBHBIX JOKYMEHTOB, H OOIIHE - CO-
XpaHHTh ¥ 3arPy3HUTh (aiin).

Onmonoeuu I[IpO 1 OHTONIOTHH 33/1a4 OTIMCBHIBAIOT, COOTBETCTBEHHO, CIIOBAPH, KOTOPBIE OTHOCSTCS K
onpenenennoit [IpO no aciektam (Hanmpumep, KOHCTPYKTOPCKHA, TEXHOJIOTHIECKUHN, THAaTHOCTHYECKUH,
METPOJIOTHYECKUH | T.JI.) WM TUITUYHOM 3a/1a4e, HapuMep, THIIOBOI TEXHOJIOTHYECKUH IMPOIIecc.

HpI/I 9TOM OHH HUCIIOJIB3YIOT CICUAIN3AIUI0 TCPMUHOB, IIPCACTABIICHHBIX B OHTOJIOTHUAX BEPXHETO
YPOBHS.

Ipuxnaonvie onmono2uy OMUCHIBAIOT KOHLENTHI, KOTOPbIE 3aBUCST KaK OT OHTOJIOIMH 3a/1a4, TaK U OT
OHTOJIOTUH JOMCHA. HpI/IMCpOM MOJXET CIIYKUTb OHTOJIOTHUA JJIA aBTOMO6I/IH€I\/'I, CTPOUTCIIbHBIX MaTCPUaJIOB,
BBIUKCIUTENbHON TeXHUKU. OHTosorus [IpO 0000111aeT NOHATHS, HCIIOJIB3YIONIUECS B HEKOTOPBIX 3a/1a4ax
JIOMEHa, adcTparupysichb OT cCaMuXx 3aad (Tak, OHTOJIOTHs 00pasel apTHIICPUHCKOTI0 OPYXUsl He3aBHUCUMa
OT JIFOOBIX 0COOCHHOCTEH KOHKPETHBIX MapOK 00pas3IioB).

2. dopmanbHoe npedcmaessieHue MO0y IbHbIX
oHmousozuli KUC opeaHu3ayuoHHO20 ynpaesieHusi

s onucanust TpeGOBaHUM K CTPYKTYpe M3 UCIIONIb3yeTcst TepMuHoorus si3sika SGML (ISO
8879). B cooTBeTcTBHHM ¢ TpeOoBaHusmu cranaapta SO 8879 crpykrypa B/] onuceiBaercs myTem ekiapa-
un (0OHOBIIEHUS) Ha0opa HHPOPMALMOHHBIX 00BEKTOB, UX aTPpHOYTOB, CBs3ell 1 nepapxuu. COBOKYITHOCTb
YKa3aHHBIX Aekyapannil B TepMuHax SGML saBisieTcss onucaHueM JJIOTHYECKOW CTPYKTYPBI JOKYMEHTA —
DTD (Document Type Definition).

b1 nmo60it PDM mipencrasiseT co00il COBOKYIHOCTh JaHHBIX, JIOTHYECKast CTPYKTypa KOTOPBIX COOT-
BETCTBYET HEKOTOpOMY 3anaHHoMy DTD.

C nensio yHudukanuu GpopMaToB 1aHHBIX, crtocod ux npexactasierus B PDM onpenenen ISO 8879
(npencraenenue TekctoBoit nHPopmarun). ISO 10744 (mpencrapneHne MyIbTUMEIMHHON HHPOPMAIHH.

Ha ocHOBaHMM pa3nMyHBIX B3IVIA0B HAa CYIIHOCTb HOHSITHH CUCTEMBI U MOZAEIH, a TAKXKe UCXOI U3 3a-
nad, croaumx nepeq PDM. nanum cnenyromme onpeaeacHus.

Cucrema S — 310 npoctpanctBo S = <N, K, O, P>, rie N — MHOKECTBO 3JIEMEHTOB CUCTEMBI ( CETh
[lerpu cnenmansHOTO BUAa) ; K — MHOXKECTBO OTHOIIEHUH MeXy dneMeHTaMu; O — MHOYKECTBO pean3ye-
MBIX COCTOSIHUH 3JIEMEHTOB B MOJYJIsIX; P — MHOXKECTBO pean3yeMbIX COCTOSIHUM 111 MOAYJIEH CHCTEMBI .
[3-6]

OHToNIOTHYecKast MOJIE b TaHHBIX 00 W31eUy Ha OCHOBE ceTH lleTpu crienmansHOoro Buaa (I1C-
MOJIEJIb) OTIpe/ieieHa HUKE;

1). OGee popmasbHOE OIpECTICHHE.

TIC = <N,S,F,a,b>,
rae N - cets [lerpu cnienmansHoro Buga, N = <P, T,1,0,MO>,

rae P={pi/i=1-n} - MHOXXECTBO MO3UIHI;

T={ri/i=1-m} - MHOECTBO .IIEPEX0/I0B;

I=P*T->{0,1} - BXoaHast GYHKIIUSA HHIWICHTHOCTH,
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O=T*P->|0,1} - BeIxomHast HyHKINSA MHIIUAEHTHOCTH;

MO:P->{0,1} - nauanbHas MapKUPOBKa;

MHOXeCTBO OTHOIICHUH Mex Ty dneMenTamu K =<S,F,a,b >

S — MHOECTBO HH()OPMALIMOHHBIX CYITHOCTEH 00bEKTa MPOSKTUPOBaHUS (IIOJCUCTEMBI, arperarsbl, y3-
JIBI, IETAJIN ) TIpeaCcTaBIsteMbIx Tabmumamu, S={si/i=1-n}

F - mHOXecTBO storuueckux popmyi, F={fi/i=1-n} (acriekTbl, BUIBI TCOMETPUICCKHX MOJCICH H BUJT
0a30Boii IPOTrpaMMBbI TEXOOCTY)KUBAaHHSI U PEMOHTA) ;

a:P-> S - oroOpaxkeHue, 3aaroinee "Harpy3Ky" MO3UIUN ceTH HHPOPMAITMOHHBIMH CYITHOCTSIMU;

b:T -> F -otobpaxenue, 3aaatoriee "Harpy3Ky" mepexo0B JOrHIECKUMHA POPMYITaMH.

[TpoctpancTBO cocTosiHmid cetu [leTpu, obnanaromei m No3UIUsIMU, €CTh MHOKECTBO BCEX MapKHUPO-
BOK, T.e. H. VI3MeHeHune B cOCTOSHUY, BBI3BAHHOE 3aIIyCKOM Tepexoia, onpenensercs GyHKINeH n3MeHeHUS
g, KoTopasi HazbiBaeTcs QyHKIHEH CIISYIONIET0 COCTOSHHUS.

Oynknus cnenyroiero cocrosaus g:H*T->H msa cetu C=(P,T,[,0) ¢ MapkupoBKOi m U epexoioM
t; € T ompenenena Torja u ToabKo Toraa, koraa m(pi)>=#(pil(tj)) ans Bcex p; € P . Eciou g(m,tj) onpene-
neHa, To g(m',tj)=m', rae m (pi)'= m(pi) - #(pi,I()))+ #(pi,O(tj)) ans Bcex p; € P (m’- MapkupoBka, Hoiy-
YeHHas B pe3yJIbTaTe yJaleHus GUIIeK U3 BXOJIOB tj M J0OaBIeHUS (HUIIIEK B BEIXOHI t])

Ha mapkupoBky cetu C Takxke BIHSIET BHITIOJTHEHUE MPOIYKIMU: €CITH HE BBITIOIHSACTCS MOCHLIKA MPO-

nykiuu (YCIOBHE Ha3HAYCHUS ), 3TO PacCMaTpUBaeTCs Kak 3amper nepexona tj. [Ipu Beimonnenuu cetu Iet-
U TIOTY9ar0TCS IBE TIOCIE0BATEIHLHOCTH: ITOCIIEI0BATENBHOCTh MAPKUPOBOK (T0 ,T1 ,T2,...) ¥ MOCIIEea0Ba-

TenbsHOCTH nepexonos (t jo tins iz ...) . DTH JIBE TI0CJIEI0BATENLHOCTH CBA3aHbI COOTHOIIEHHEM: g(m',tjk) =

mk+1 mns x=0,1,2,... Umes mocnenoBaTenbHOCTH iepexo1oB cetu lletpu u T0 .J1eTko momy4nTs mociaenoBa-
TENBbHOCTh MapKUPOBOK ceTu [leTpu, a uMes mocnenoBaTeIbHOCTh MApKUPOBOK, JIETKO HOIYYUTh MOCIEN0-
BaTEJILHOCTD Mepexo0B. Takum 00pazom, 00e ITH MOCIeJOBATENFHOCTH MPEACTABIISIOT OMMCAHUE BHITIOJ-
Henus cetu [lerpu.

KoppexrTHocTh Moaenn.

a) Jorudeckue GOpMYyJIbl, IPUIMKICAHHBIC BHIXOJHBIM MEPEX0/1aM OJHOM U TOMH Ke MO3UINH ceTH N
JOJDKHBI OBITH TIONAPHO OPTOTOHANBHBL. DTO 03HAYAET, YTO Ha JTI0O0M BEIOpaHHOM HaMU Habope 3HauYeHHH
atpuOyToB cymHoCTH si KoHbloHKIMs f;; A f;, =0 (ycioBHe HEIPOTUBOPEUHBOCTH).

0) i 1F000TO BRIOpaHHOTO HAOOPa 3HAYEHHH aTPHOYTOB HH(OPMAIIMOHHOHN CYIIIHOCTH Cpeau PopMy,
MPUITUCAHHBIX BBIXOIHBIM IIEPEX00M JIAHHOM CYNTHOCTH, TOJKHA HAUTUCh Takas (hopMyJia, KoTopas Oyaet
HMCTUHHA HA 3TOM HaOope (yCIOBHUE MOJHOTHI).

3aknroyeHue

PazpaboTaHbl MOTYTEHO-OHTOJIOTUYECKUE CPEICTBA M MPHIIOKEHUS TSI CO3/IAHNS MHTEIICKTYalTbHON
HMHTErPALMOHHOM Cpe/ibl MHKEHEPHOIO B3aUMOJICHCTBHS U BU3YyaJIN3alluA

Ha nmepBblii mi1an npu UCHoNb30BaHUH U POPMUPOBAHUN CUCTEMbI MOIYJIbHBIX OHTOJIOTUH BBICTYNAIOT
CTPYKTYPBI IPOU3BOACTBEHHBIX OTHOLICHHUH, UX U3MEHEHHE U YIOPSJOUCHNE B XO€ BHIIOJIHEHUS CPOpMU-
poBaHHOTO TMOpTdens 3aka3oB. [IpeanaraemMbie METO/IBI HATIPaBJICHBI HA 00ecTIeYeHHe KauecTBa YIPaBICHUS
u onepatuBHOCTH NpuMeHeHust KM C, noaHOIeHHON OpraHn3aliy CBs3ei ¢ 3aKa3drKaMu, OTCIIeKUBaHUS
MIPOLIECCOB PACCBUIKH U MPOTOKOJIMPOBAHUSA X0Aa U3MEHEHU U T.I. B PBIHOYHBIX YCIOBHSIX 3TH BOIPOCHI
SIBIIIIOTCS OCOOCHHO aKTYyaJIbHBIMHM JUTA TIPEANPUATHI IPUOPUTETHBIX OTpacieil HapOJHOTO X03AKCTRa.
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AIITOPUTM PELLEHUA 3AOAYU ABTOMATU3UPOBAHHOIO
YNPABJIEHUA NPOU3BOACTBEHHOIO NMPEANPUATUA

Ecunosa O.B.
(Camapcruii 2ocyoapemeentulit aspoKocmMudecKkutl
yHusepcumem (HAYUOHANbHBIL UCCIEO08AMETbCKULL
VHUSEpcumem))

B pabome npeonacaemcs ancopumm pewenus 3aoauu  onmumuzayuu. Hcnonvzyemcs IKOHOMUKO-
Mamemamuieckas Mooeb paspabomantas Ha Memooe Or0AHCeMUPOSanUs.

KnroueBbie cnoBa: Anroput™, OXODKETHPOBAHHE, SKOHOMHMKO-MAaTEeMAaTHYECKass MOAEIb, IPOU3BOJ-
CTBEHHas MPOrpaMMa, MporpaMMa KpeAuTOBaHUS, METO/ niepedopa.

Hinst 53¢ deKTHBHOTO yIpaBieHUs] MPOLEeCcCOM MPOU3BOJACTBA, YAYUIIEHHUS SKOHOMHYECKOTO COCTOSHUS
IIPOMBIIIJIEHHOT'O IPEATIPUATHS BaXKEeH KOMIUIEKCHBIM oaxoxA. B ero ocHoBe sexart (opMUpOBaHUE MUCCHH,
pa3paboTKa cTpareruil pa3Horo ypoBHs, OM3HEC-TNIaHUPOBAaHKE, YIIPABICHUE MAaTEePUAIbHBIMU U (PUHAHCO-
BBIMU PECypcaMu MPeANpHUAITHS, TPUMEHEHHE COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHA.

Ha naHHBII MOMEHT CyIIeCTBYET OOJBIIOE KOTUYECTBO CUCTEM YIIPABIICHHUSI.

[Ipumepamu MHPOPMALIMOHHBIX CUCTEM CTPATErMYECKOIO yNpaBieHHA SBISIOTCS cuctembl Corporate
planner, Project Expert, cucremsr Balanced Scorecard pasznuunbix npousBogutened u ap. K cuctemam tak-
THYECKOTO YIIPABJICHUSI OTHOCSTCS CIICUATM3UPOBAHHBIE CUCTEMbI OFOJKETHOTO TIAHUPOBAHHS, KOHTPOJIS
Y yOpaBleHus 0 OTKJIoHeHUsAM (Takue kak Hyperion Pillar, Adaytum, Comshare MPC, Oracle Financial
Analyzer, SyteLine Budgeting). K cuctemam omneparioHHOTO YIpaBIEHHS OTHOCATCS WH(GOPMAIMOHHBIC
CHCTEMBI, KaK pa3paboTaHHble 3apyOekHbiMu aBTopamu (SAP R/3, Oracle Applications, BAAN, SyteLine
ERP, MFG PRO, IRenaissance, IFS u np.), Tak u poccuiickumu («[ anaktuka», «[lapyc» u ap.). Croga xe
OTHOCSITCS MTPOrpaMMBbI Oyxrantepckoro ydeta («1C» u T. 1.).

Hecmotpst Ha Takoe 00MIIME MPOTPAMMHBIX MPOIYKTOB MPEANPUATHIM HEOOX0AMMA Takasi CHCTeMa IOJI-
JICPKKU TIPUHSTHSL YIIPABICHUYECKUX PEIIeHUH, KOTopas MO3BOJISIET PellaTh 3a/laud pa3HbIX ypOBHEH B KOM-
IUIEKCE, TIOCKONBKY KaXIblii YpOBEHb HE CYyLIECTBYeT caM Mo ceOe. PelneHus, mpuHUMaeMble Ha BEPXHEM
YPOBHE, SIBJISIFOTCSI OTPAaHUYCHUSIMU TIPY NPUHATUN PELICHUH Ha HIDKHEM ypoBHE. VIMEHHO 1o 3TOW mpH4HMHE
KOMITBIOTEPHBIC YIPaBICHYECKAE CUCTEMBI JOJDKHBI MIMETh BO3MOYKHOCTh YUMTHIBATh 3TH OrpaHuueHus. Tak
e B CHCTEME YIPaBJICHUs JOJDKHBI OTPAaXKaThCs CIIEAYIONHE (DYHKIMA MEHEKMEHTA: TJIAHUPOBAaHKE, peajli-
3aIys, Y4eT, KOHTPOJIb, NOCKOJbKY YHPaBJICHUYECKUH LMKII SBJISETCS 3aMKHYTBIM M TMOBTOpsfommMcs. Bcee
(YHKIMY paBHO BaXKHBI, OTCYTCTBHE Ha IPAKTHKE JIFOOOH W3 HUX MPUBOJIMT K pa3pbiBy YIPABICHYECKOTO IIHK-
Jla ¥ 3HAYUTETLHOMY CHIDKEHHIO S (EKTUBHOCTH YIpaBIsIoIe cucteMbl. OIHAKO Jiae eCcii Ha TpeInpusi-
THUH PEaJIM30BBIBAIOTCS BCe (DYHKIMHM YNPABJICHU, JaHHBIC 33/1a4, KaK MIPaBUJIO, HA MPAKTHKE PELIAtOTCS 110
otaenbHocTU. Kaknast QyHKIMS peann3yeTcsl B CBOEM POrPaMMHOM MPOJTYKTE.

Db dexTUBHOE yrpaBlIeHHE TaK K€ 3aBUCHT OT MHTETPHUPOBAHHOTO YIPAaBJICHUS BCEMH (PYHKIIMOHAb-
HBIMU 00JIaCTAMH MPENNPUSTHA: YIIPAaBJICHUE NPOU3BOACTBOM, 3aKylKaMH, IIpoAaxaMu, puHaHcaMu U T.1I.
Ha npaxTuke e MHOrMe (YUHAHCOBBIE BOIPOCHI, KaCAOIIUECS MPUHATHS PELICHUH, pacCMaTpUBAIOTCS aB-
TOHOMHO OT OIEPalUOHHBIX 3aaa4. OHa W3 TJaBHBIX MPUYUH TOTO, YTO ONEpAlOHHBIE W (PUHAHCOBBIE
npoOJeMbl paccMaTpUBAIOTCSl OTHENBHO, 3aKII0YaeTcs B TOM, YTO YIpaBJIEHHE KaXIOH 00JacThio OCy-
LIECTBIIAIOTCS] HE3aBUCUMBIMH OTIENIaMHM OJHOW KOMIIAHHHM, a OIEpalMOHHBIE BOIIPOCH U (PUHAHCOBBIE BO-
MPOCHI H3YYaIOT aBTOPHI, CIICIHATH3UPYIONINECs TOIBKO B CBOMX Y3KHUX 00J1aCTsX.

[Ipobnemy pa3po3HEHHOCTH pellaeMBbIX 3a/1a4 HEKOTOpPhIe aBTOPHI BUAAT BO BHEPEHHH aBTOMATH3HPO-
BaHHOM MHTETPUPOBAHHOM cucTembl ynpasieHus npeanpuitueMm (AUCVYII), csspiBatomeil KOMMyHHUKaLIH-
OHHBIMHU KaHaJlaMH BCE YPOBHH YIIPABIICHHUs, IIyTEM CO3J[aHUS €IMHOT0 WH(POPMAIMOHHOTO MPOCTPAHCTBA
MEXTy TIOJIpa3eTICHUSIMH U PyKOBOIUTEISIMH TTPETIPHUSITHSI.

Hcropuueckoe pa3BuTre MHPOPMALMOHHBIX CHCTeM, HaumHas ¢ 70-X rooB, KOTOpbIE XapaKTEPU3YIOTCs
MEPHOJIOM IMPOKOMACIITAOHOTO HCIIOIBb30BaHUE TEXHUKH B OM3HECE, BBLACISIOT Psi KOHLEMIHUH, IpUMEHsie-
MBIX JUIsl WaeHTHGUKauu 1 3()GEKTHBHOTO TUIAHUPOBAHUS PECYPCOB TPEATIPUSTHSI TIPH OCYILIECTBICHUN 3aKYy-
MOK MaTepHalloB U KOMIUIEKTYIOIHMX, TIPOM3BOJICTBA M IMPOJaXX TOTOBBIX w3ienuii. KoHrenmus ynpasieHus
NpoILUIa Iy Th PAa3BUTHUS OT IUIaHUpoBaHus MatepranioB — Material Requirements Planning (MRP) no yripasienue
npeanpusTreM B 1esiom — Enterprise Resource Planning (ERP).
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BonpmmHCTBO POCCUIICKMX KOMMAHWKA HCTOJIB3YIOT OTEUECTBEHHBIE pa3paboTKU Ha 0a3e KOHIIEITUU
ERP, HampuMep, Takue HporpaMMHbIC IpoayKThl, kak «['amaktuka», «Kommacy, «Ilapyc», «RS-Balancey,
«b3CT. Oanako muorue aBtopsl — A.C. Banos, E.A. Martseesa, B.B. ITuporos, C.H. [lonoToBckuii oT™me-
4aroT [1], 4To B IpeasiaraeMbIX CErofHsI POCCUMCKUM PHIHKOM TOTOBBIX MMaKeTax MporpaMM, OCHOBHBIM OW3-
HEC-TIPOIIECCOM SIBIIICTCSI OYXTaITEPCKUI y4eT, YIpaBIeHHEe K€ IMPON3BOIACTBEHHON NEATEIBHOCTBIO SBIIS-
eTcs cmabo mpopadboTaHHBIM JOTIOTHECHUEM.

Takum 00pa3oM, akTyaIbHOM 3a/laucii SIBJSICTCS CO3MaHUE CHCTEMBI YIIPABICHUS, PEaAIN3YIOIIeH KOHIICTI-
U0 «BUPTYATBHOTO TPEINPHATHL», B KOTOPOM HMHTETPUPYIOTCS (PMHAHCOBBIA M MaTepUaTbHBIA TIOTOKH B 00-
IO KapTHHY TaKTUYECKOTO TUIAHUPOBAHUSI, TIO3BOJISIS YIPABIIATH BCeMHU (DYHKIIOHATEHBIMH OT/IENIaMU €IUHO-
BPEMEHHO.

MOHHTOPUHT ¥ aHAJU3 BHEIIHUX CYOBEKTOB MPEIIPHUATHS JAIOT BO3MOXKHOCTh CIUTAHUPOBAThH JUHAMH-
Ky OINEpalOHHBIX M (PMHAHCOBBIX MOTOKOB, OT KOTOPBIX 3aBHCHUT AEATEINBHOCTH Mpennpustus. LleHoBbie

rpanunel (p™, p™*) Ha KaXubli i-if BUA TOTOBON HMPOMYKINH YCTAHABIMBAIOTCS CICAYIOIIUM 00pa3oM —

MUHUMAJIbHAS [ICHA JI0JDKHA OBITh HE MEHEE CeO0ECTOMMOCTH MPOU3BOJICTBA, a MaKCHMaJIbHasl IieHa JODKHA
obecrniednBaTh HeHyJIeBoU cripoc. CyMMHPYS HHIUBUAYAIbHBIE 00BEMBI CIIPOCa, 3aBUCSINNE OT IIeH Ha MPOo-
JYKIIMEO, TPOTHO3UPYETCS TMANa30H CyMMapHBIX 00bEMOB MPOJIaXK TOTOBOW MPOAYKIIUU (qimin q™).

B 3aBrcuMocTH OT TIPOTHO3UPYEMOTO 00beMa MPOJaK MPEANPHUSITHE TUIAHUPYET TPAHHUIIBI TPOU3BOI-
CTBa M PACCUUTHIBACT MAaKCUMAJIbHBIC 1 MUHUMAJIbHBIC MOTPEOHOCTH MPOM3BOJCTBEHHBIX 3alacoB Ha ILia-
HOBBII nepuoj. 3aKyNKU MPOU3BOACTBEHHBIX 3allaCOB OCYIIECTBISIOTCS Y MOCTABIIMKOB, KOTOPHIE TaK K€
SIBJISIFOTCSL 3HAYMMBIMHA KOHTPAr€HTaMU 7Sl IPEANPUSTHS, TOCTONBKY OHU YCTAHABIMBAIOT 3aKYIIOYHBIE 1Ie-
HBI U MTPEIOCTABIISIOT CKUJIKY B 3aBUCUMOCTH OT 3aKa3bIBAEMOT'0 MPEANPHUATHEM 00beMa ChIPbs, MAaTCPUAJIOB
M KOMILUICKTYIOIINX u3aeinii. 1103ToMy s BBISABICHHS 3aBUCHMOCTH II€H Ha KaKABIH j-if BHI MPOU3BOJI-
min

max
CTBEHHBIX 3amacoB (Zj ,Zj ) OT 3aKymaeMblX 0ObEMOB IpEIaracTCs MPOBECTH TAaK JKE aHKETUPOBAHHE

IIOCTAaBIIUKOB.

IMocre mpoBeeHNsI MOHUTOPHHTA W aHATIH3a CIIPOCca U MPEATIONKECHHUS TIOCTABIIMKOB U TIOTpeOUTeNei Ha
OCHOBE MeTojla OI0/DKETHUPOBAHUS (POPMUPYIOTCS IKOHOMHKO-MATEMATHYECKUAE MOJICIH, & aJrOPUTMBI TO-
HCKa pCIICHUS 3TUX MOI[CHeﬁ MO3BOJIAIOT YCTAHOBUTHL B3aMMOCBA3U MCKAY NCPEMECHHBIMU, XapaKTCPU3YIO-
IMUMHU MaTCpUAJIBHBIC U q)HHaHCOBLIC IIOTOKH, 1 HaWTH ONTHUMAaJbHBIN KpaTKOCpO‘IHBII\/'I IIJ1aH ACATCIIBHOCTH
npeanpusITus. B kauecTBe MCKOMBIX MEPEMEHHBIX YCTAHABIMBAIOTCS IIEHBI HA TOTOBYIO MPOAYKIIHIO, 00be-
MBI TIPOHM3BOACTBA TOTOBOM MPOAYKIMH, 00BEMBI 3aKYIIKH MPOU3BOJICTBEHHBIX 3allacOB M TpayK KpemauTo-
BaHUA.

IMowuck pereHus MOENeH MpeUIaracTcs OCYNIECTRIATH € MOMOIIBIO OJTHOTO WX alTOPUTMOB: aJrOPHUT-
Ma PENICHUs] ONTHMU3AIMOHHOMN 3a7]adyi METOJIOM repedopa U anropuTMa, OCHOBAHHOTO Ha METOJIE Clydaii-
HOTO TIorcKa (puc. 1).

B anropuT™me, OCHOBAaHHOTO Ha METOJIE CIIyYaHOTO TIOMCKAa HEM TpeJjiaraeTcsl OCyIECTBISATh Clydaii-
HYIO BEIOOPKY HE 10 BCEM MCKOMBIM TIEPEMEHHbBIM, a TOJIBKO 110 IIEHaM, & OCTAJIbHbIC IEPEMEHHBIC — PACCUH-
ThIBaTh B COOTBETCTBUU C Mpoueaypamu. TakuM 00pa3oM, MOKHO COKPATUTh TPYIOEMKOCTh aJlTOPUTMA CY-
niecTBeHHO. il 3TOro HEOOXOIUMO TIOCHE OIpEeeNieHUs] CydaiiHbIM 00pa3oM BHYTPH O0JAcTH TMOMCKA
HaOopa [eH Ha FOTOBYIO MPOAYKIMIO MPOU3BOACTBEHHOTO MPEANPHITHS MPOBECTH PacUeT BCeX OIOPKETOB,

t
TIPOBECTH TIPOBEPKY HA CIIOCOOHOCTh HPEANPUATHS YA0BIETBOPHTH CIpoc nmoTpeduteneit Vi qf <t-Q™
=1

r7e ( - 00beM peaar30BaHHOUM roTOBOM NMpoaykiun, Q — 00beM MpOon3BOICTBa TOTOBOM MPOAYKIIUH, U Jlajiee
3ammycKaeTcs MpoIleaypa pacdeTa MPON3BOACTBEHHOM MPOTPaMMBL.

[Tocne pacuera mpoU3BOACTBEHHOM IPOTPaMMBI CIIEAYET MPOIeaypa pacuera KpeAUTOBaHUS U IIPOBEP-
Ka Ha MOJIOKUTEILHOCTh
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Pucynox 1 - Aneopumm, ocHosanmwitl
HA Memooe CIy4atiHo20 NOUCKa

v
3

t .
caib10 JieHeKHbIX MoTOKOB — (Vi F™ > 0). TTpu mo10KUTENLHOM pe3yibTate MOCIeaHeN TIPOBEPKH, POBO-

) max
JIATCS TIPOBEPKa Ha JOCTHReHHe Makcumyma arctoil mpudsum — (1> [1™ ) n 3anmyckaercs nponeypa pac-

YyeTa MpOorpaMMbl 3aKyIOK, Pe3ysbTaT coxpaHsercs. Jlanee rpaHuisl 0071acTH MOMCKA MEPECUUTHIBAIOTCS
Tak, 4ToObI ee pa3Mep ObLT MeHbIe B N pas, a B ee IICHTPE HAXOAMUIACh MOCTCTHISI HaWICHHAS TOYKa MaK-
CUMAaJIbHOM npuObUTH. MTepannu npoaonKaroTes 0 TeX Mop, MoKa 00JacTh MOUCKA HE COKPATHUTCS JI0 3apa-
HEe OIpe/IETIEHHON BEJINYHHBI.

Taxol MOAU(MUIIMPOBAHHBIN ANTOPUTM 00ECTICUNBACT MHHUMAIIBHYIO TPYAOEMKOCTh PEIICHUS 3a]1a4u,
OJTHAKO €T0 TOYHOCTh OCTABJISIET XKelaTh JTydriero. CpaBHUBAs MEXAY COOOH BCE YETHIPE allTOPUTMA, MOXKHO
OTMETHUTh, YTO B HUX IOCJIEAOBATEIBHO CHIDKAETCS TPYIOEMKOCTh PacueTOB, HO U OJJHOBPEMEHHO C 3THUM
YXYALIAETCS TOYHOCTh. [103TOMY KaKoii ajropuTM BbIOPATh JUIsl PEIICHHUS 3aJla4M JISKUT Ha MEHEIKepe, KO-
TOPOMY MPEJICTOUT €r0 UCTIOJIb30BaTh, U 3aBUCHT OT KOHKPETHBIX UCXOMHBIX JIAHHBIX IO MPEANPHITHIO U OT
Ha0opa MMPOU3BOJCTBCHHBIX U (PMHAHCOBBIX 3a/1a4, KOTOPbIC HEOOXOAUMO PEIIaTh.
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OYHOAMEHTAJIbHAA MOAEJIb ONMUCAHUA
OPIrAHU3ALUNOHHO-TEXHUYECKUX CUCTEM

3axapuyk O.T.
(OO0 «ACuc Cogpmy, Mocksa)
asys@e-xe.ru

B cmamve oaemca onucanue ghynoamenmanvroii Mooenu, Ha OCHO8e KOMOPOU MOICHO CHPOUmMsb Modenu
O0esimenbHOCU 8 OPeAHU3AYUOHHO-MEXHUYECKUX CUCEMAX U cO30a8amb KOMIIEKCHble Oe3uHmespayuon-
Hole UT-pewenus Ona ynpasieHus Opeanu3ayuamu, KaKk eOUHbIM OpeaHusMoM, Ha 8CeX YPOBHAX, OM Cmpa-
meauuecko2o 00 ONePayUOHHOZ0.

KiroueBsie cnoBa: yIpaBlieHHEe OpraHU3alWsSIMH, CHCTEMHBIN TOIXO, MPOIECCHO-TIPOEKTHOE YITpaBiie-
HUE.

BeedeHue

B HacTosmee BpeMsi KOpHopaTuBHbIE HH()OPMALMOHHBIE CUCTEMBI CO3JAIOTCS MyTE€M MHTErpalud He-
CKOJIBKUX MH(POPMAIMOHHBIX crcTeM. OYeHb 4acTo, B OJTHOW OpPTraHHU3allu CYIIECTBYET HECKOJIBKO AECsT-
KOB WJIM Jak€ COTEH aBTOHOMHBIX HH(OpManMoHHBIX cucteM. [lannoe cocrosane KUC B cpeme UT-
CHETMATUCTOB Ja)Ke TOIYIHIIO HA3BaHUE «3001MapK HHPOPMAITMOHHBIX cucTteM» [1].

[Ipobnema cBsi3aHa ¢ TEM, YTO MPAKTHYECKH BCE TaKHe MH(POPMAIIOHHbBIE CUCTEMBI IOCTPOECHBI HA CBO-
WX YHUKaJIbHBIX MOJEJSAX, KOTOPhIE XOPOIIO OTPa)karoT TONBKO T€ BUJBI JEATENBHOCTH, A aBTOMAaTHU3aLlUU
KOTOPBIX OHH IIPEeJHA3HAYCHBI.

[Ipobnema ycyrybmsiercs emie W TeM, 4TO 3afada CO3JaHHMS HEKOTOPOH YHHMBEPCAIbHOM MOAETH IJIS
OIMCAHUs IEATENLHOCTH B MPO(HECCHOHATBHBIX COOOIIECTBaX MEHEPKEPOB 1aXKe HE CTABUTCS.

Tem He MeHee, yxe ObuH myOauKaiuu [2-4], B KOTOPBIX HE TOJIBKO TOBOPUTHCS O CYIIECTBOBAHUH C/IH-
HOW MOJZIeNH [UIsl YIPaBJICHHUS Pa3HBIMU BUAAMH AEATCIBHOCTH, HO M OIUCHIBAIOTCS YCIICIIHO AKCILTYyaTHPY-
rowmuiics UT-pemenns, noCTpOCHHbIE HA OCHOBE ATOW MOJEIIN.

B HacTosimielt cratee maetcs omucaHue (yHIAMEHTAIbHON MOJAEIH, KOTOpas yIIOMUHAETCS B JaHHBIX
My OJTMKAIISX.

1. Jea nodxoda nocmpoeHusi Modenel desimesibHOCMU

B COBPEMCHHOM MCHCIPKMCHTC OTCYTCTBYCT IMOHATUC <<(1)YHI[aMeHTaJ]LHa$I» B OTHOIICHHH K MOJICJIH,
KaK JUIS OTIPE/ICIIEHHOTO BU/A JICATEIIbHOCTH, TaK U IS ICITEILHOCTH B IIETIOM.

[Toatomy, moj hyHIaMEHTATBHOM MOJIENBIO 37IECh MBI Oy/IleM HOHMMaTh MUHHMAIILHYIO COBOKYITHOCTb
I/IH(I)OpMaHI/IOHHBIX O6’beKTOB, M3 KOTOPBIX MOXHO CTPOUTH MOJACIHN ACATCIbHOCTH B OpPraHU3allMOHHO-
TEXHUYCCKHUX CUCTEMaX IJIA UX UCIIOJIb30BAHUEM B I/IT-peuIeHm{x.

Korpma paspabateiBaetcs HoBoe WT-pemienne [uis ympaBieHUs! ONpPEEICHHBIM BUIOM JESTEIbHOCTH
(mpoekT, mporece, TBOPYECTBO | T.I1.), TO, KaK MPaBuIIo, GyHAaMeHTalIbHAs MOJAENIb 3TOTO BH/A JIESTEIbHO-
CTHU CO3JIaeTCsl KaKIbI pa3 3aHOBO. Takoll moaxo] 000CHOBBIBAETCS CO3AaHHEM MOJIEIH, KOTOpasi HauIyd-
UM 00pa30M IOIXOIUT VISl ONMCAHHUSI KOHKPETHOTO BHA JESTENLHOCTH, C TOYKH 3PSHUS IPOU3BOIUTEIb-
HOCTH, MacIITaOUPyeMOCTH H.T. Tp€OOBaHHI K TPOrPaMMHOMY PEILCHHUIO.

[Ipu sToM, QyHIaMEHTaNBHAS MOJENH CTPOUTCS MO MPUHIIAITY CBEpXY BHU3 M COJIEPXKHUT MH(OpMAaIIy-
OHHBIE 00BEKTHI, KOTOPBIE HAIIPSMYIO COOTBETCTBYIOT PeaibHBIM OM3HEC-00bEKTaM.

Bosnbiie Bcero 3To moxoske Ha MOJydYeHHE M300paKEHUS] PEasIbHOCTH IMyTeM HPOEKIMU 3TOW pealbHO-
CTH Ha 3KpaH, CM. pHcC. 1.

Ecnu Ha skpaHe MBI BUIMM M300pa)KCHUE 1IBETKA, TO MBI 3aBOJIMM MH()OPMAIIMOHHBINH 00BEKT, KOTOPHIN
OITUCHIBAET LIBETOK. AHAJIOTMYHBINA MH()OPMALMOHHBIA 00BEKT BBOAMUTCS ISl OMTUCAaHHs OOKasa, ITHYKH U T.II.
B pesynbrare Mpl monydaeM (pyHAaMEHTaIbHYIO WH)OPMALMOHHYIO MOAEJb, C MOMOILILI0 KOTOPOH MOXHO
XOpoHIo OonmrcChbIBaTh TOJBKO IMOBEACHUE TEX TUIIOB O6’BGKTOB, KOTOpbIC OBLIIM B HEE BKIIIOYEHEI. ECTCCTBCHHO,
naHHas pyHIaMEHTaIbHas MOZEIb HE MOXKET UCTIONB30BAaTHCS JJIs1 OIMCAHUSI APYTUX OOBEKTOB.
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Puc. 1. Ilpoexyus 06vekmos delicmeumenbHOCmu Ha IKPaH

3

BriosiHe MOHATHO, YTO €CIM MBI 3aXOTUM HCIOJIb30BaTh HAIly (yHIAMEHTAIbHYIO MOJIENb AT cO3/a-
HUS MOZETIel Ipyrux 0ObEKTOB, TO MBI Oy/leM BBIHYX/IECHBI B HE€ BKIIIOYUTH MOJENb 3TOTO 00bekTa. Takum
oOpa3oM moimydaeTcst (pyHIaMeHTaIbHAs MOJIENb, Kak CyMMa WH(OPMAITMOHHBIX MOJeNeld 00BEKTOB, KOTO-
pBIE OHA BKITIOYALT.

OmnbIT MOKa3bIBaET, YTO CO BpeMeHeM, (hyHIaMeHTalbHas WH(POPMALMOHHAST MOJENb Pa3pacTaeTcsl 110
Takux OOJIBIINX Pa3MEpPOB, YTO MOXKET COJEPIKATh THICSUH, WM JAXKe JNECATKH THICSY THIIOB OOBEKTOB [5].
Ecnmu ydecTh, 4TO MHOTHE M3 3THX OOBEKTOB CBSI3aHBI JPYT C JAPYroM, TO OJlaroe HaMepeHUe B Hadaie Io-
crpoenust UT-peniennst o co3AaHnu ONTUMAIBHON CTPYKTYPHI JaHHBIX, TaK M OCTaeTcsi OJaruM HaMepeHH-
eMm. Ecnu BoBpemst He mpekpaTtuTh pocT Takoro MT-pemeHus, To OHO paHO WM IMO3IHO MpEeBpaIlacTcs B
«HETIOBOPOTIIMBOTO MOHCTPAY.

CogepiieHHO Apyroi 3Q(eKT MOXKHO IMOJYy4YUTh, €CIH Mbl OyJIeM OIKCHIBATh JICHCTBUTEIHLHOCTh HE
CBEpXY BHHU3, a CHH3Y-BBEpX. B 3TOM cilyuae 3TO yke MOX0Xe Ha CO3/IaHUe KapTUHBI PEalbHOCTH C IIOMO-
b0 1 poBoi hoTorpadun uiu nu(POBOTO TENEBUACHUSA, CM. PHC. 2.

Puc. 2. Ompasicenue deticmeumenvrocmu
€ NHOMOWBIO INEMEHMAPHBIX 00BEKNO08

3nechk PpyHIaMeHTaIbHAS MOJIENb ASUCTBUTEILHO COJEPKUT MUHUMYM 00beKTOB. B maeane — 3To Bcero
JUIIB OJUH 00BeKT. Ho U3 3TOoro 00bekTa (IHKcesa), Mbl MOXKEM MOTYYHTh MOJETH (M300paXKeHHs) pa3HBIX
00BEKTOB IEHCTBUTEIBHOCTH.

Uro kacaercst GpyHIaMEHTAIILHOW MOJENH JIEATeIbHOCTH, TO B HACAJIe OHA TaKKe JAOJDKHA COIEPXKAaTh
TOJILKO OAMH WHQOPMAIMOHHBIH 00BeKT. Eciin HaMm yiacTcs ero HaiTh, TO MBI CMOXKEM C €ro IMOMOIIBIO CO-
31aBaTh MOJICNU JIIOOBIX BUAOB AEATEILHOCTH U NPUOIM3UM MEHEDKMEHT K TOMY COCTOSHHIO, KOTJa 3TOT
BH/ IEATENBHOCTH MIPEBPATUTHCA B HAYKY, U MBI JECTBUTEIBHO MOIYYNM EIUHYIO TEOPHIO MEHE)KMEHTA.

2. ®yHOameHmasnbHasi Modesib onucaHusi dessmesibHOcmu
Ecnm B oHOM 0071aCTH 3HAHUS HE CYIIECTBYET 06H16HpI/IH$ITI)IX MOAXO0B IUISL PELICHUS Hp06neMLI, TO
PCHICHUC UKW HAIIPAaBJICHUC ITOUCKA PCIICHHUA MOXKHO HOHpO6OBaTB HCKAaTh B APYTIUX 00/1acTIX 3HAHHUH.

Ha npumep, pusuka tpedyer ot Exunoi#t Teopun mojsi o0beAUHEHUS CIEAYIOMUX (yHIaMEHTAIbHBIX
B3aMMOJICHCTBHUIT: TPABUTAIMOHHOTO, SIIEKTPOMATHUTHOTO, CHJIIBHOTO AIEPHOTO, Cl1aboro saepHoro [6].
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ITo ananoruu ¢ ®u3nKoi, Mbl MOKEM MOTPEOOBATH OT (PyHIAMEHTAIBHON MOJAEIH ACSITEILHOCTH 00b-
eAVHEHUs CIEeAYIOMHMX BHIOB AestenbHocTH: CTparternyeckoro, IIpoektrnoro, Ilpomeccroro, Oneparmon-
HOTO.

[IpakTHuecku Ha KaXJOM BBIIIE YKa3aHHOM BUJE ACSITEILHOCTH MBI HMEEM 0 HEMOCPEACTBEHHO C
NEeSTeNFHOCTHIO, PE3YNBTaTOM JESITEIFHOCTH M KOMMYHHUKAIAAMA MEXIy YYaCTHUKAMH JEATEIIbHOCTH, CM.
Tabmmma 1.

Tabnuya 1. Ces3b 06beKkmos desmenbHoCmu ¢
dyHOamenmanoHOU MOOeNbI0 OesimeNbHOCNU

IIpennpusarue
ITonpaznene-
HHE TBopueckas
IIpoekTt JIeSITeIbHOCTh
3amada JlesarenpHOCTH
JevicTBue
IIpouecc
Hopoxka
DyHKIUS
CBOICTBO
CocrosiHne Lens
IToBenenue
OTtan JKu3HeHHBIN
®daza 110209)
Coobmenune
Cogenianue
BceTrpeua
OTtrpy3ka

Tunosag nes-
TEJILHOCTD

Opranusza-

LUOHHO- Pesynb-
TEXHUYECKasI TaT

cucrema

BsaumoeiictBue

KommyHukarnus

Cama nesiTenbHOCTh MOXKET OBITh pa3JielieHa Ha JIBa OCHOBHBIX BH/a: TBOpUYECKas W THIoBas. Ha mpax-
THUKE, MBI, KaK MPaBUII0, UMEEM CMEIICHUE TUX BUIOB JIEATCILHOCTH.

Onucanne pe3ynpTaTa AEATEIBHOCTH — 3TO, M0 CYIIECTBY, OMUCAHHUE JKU3HEHHOTO ITHKJIAa pe3yJIbTaTa
NEeSTeNLHOCTH, TAE Pe3yNbTaT NesTeIbHOCTH ONHCHIBACTCS CBOMMH MPEICTABICHUSIMHE, COCTOSHUSIME U TIO-
BEJICHUEM B 3aBUCHMOCTH OT JACSITCILHOCTH, KOTOPas HaJl HUM MTPOU3BOIUTCS.

PesynbraroMm AesTeIbHOCTH MOXKET OBITh M YEJIOBEK, KOTOPBIH, HAIIPUMED, MPOXOIUT o0yueHue. JIroau
1 MEXaHU3MbI O0BEANHAIOTCS B OPTaHU3AINOHHO-TEXHIUYECKHAE CHCTEMBI.

B sToM ciydae Ha mepBbIi IUIaH BBIXOASIT KOMMYHUKAIIMA MEXKIY JIIOABMHU, KOTOPHIE TAKXKE SIBIISIFOTCS
3JIeMEHTaMH JIeATENbHOCTH.

B omimunm ot usuky, rae GyHmaMeHTanbHas MOJENb elle He HaiaeHa, Ui JAesITeTbHOCTH HaM yia-
JIOCh HAWTH Takyr (hyHIAaMEHTAIBHYI0 Mojenb. Jlydie Bcero ee Ha3BaTth (pyHIaMEHTAJIbHON YacTHIEH, C
MTOMOIIBI0 KOTOPOH MOXKHO MOCTPOUTH MPUEMIIEMBIC JUTsI IPAKTUKHA MOJIETH JIFOOBIX BUOB JCSTEIHHOCTH.
M1 Ha3Banu 3Ty (pyHIaMEHTATFHYIO YaCTHITY B3aUMOJISHCTBHEM WIIH KBAHTOM B3aUMOJICHCTBHS, CM. PHC.3.

: [lnaH nocTaBkM

MocTaBLmK . MNoTpebuTens

OobekT
MOCTaBKM

DaKT NoCTaBKH

Puc. 3. Onpeodenenue keanma 3aumooeticmeus.

251



COJIEP)KAHUE

JIro6ast AeATeIHbHOCTh B OPTaHMU3AIMOHHON CHUCTEME COCTOWUT M3 B3aMMOJEWCTBHI MMOCTABIIMKA M IO-
TpebuTeNsa. ITo KacaeTcs Kak B3aUMOICHCTBUN BHYTPH OpPTaHM3AINi, TaK U B3aUMOJICHCTBUIN ¢ BHEITHUMU
3aKa34udKaMu, MOCTABIIUKAMH.

Ecnu oqun yyacTHHK niepefaet HHQOPMAIUIO APYTOMY YUACTHHKY, TO 3TO MPEACTABIACTCS B BUJIE HE-
KOTOpPOTO BEKTOpa WM ‘‘KBaHTa B3aMMOJAEWCTBUA . EciM OAMH y4acTHUK IUTaHUPYET mepenarb wHpopma-
IO JPYTOMY YYacTHHKY, TO MBI CTPOMM HEKOTOPBIA TOHHENh MM MOCT, 10 KOTOPOMY OyJIeT IPOXOAHTH
KBaHT B3auMojeicTBus. HazoBeM ero MapumipyToM 3J€MEHTapHOTO B3auMOACHCTBU. B MapiipyTe ycTaHaB-
JMUBAEM Yachl: TUTAHOBOE BpEMsl OTMPABKH W TPUOBITHSI. KBaHT B3aMMOAEWCTBHS MOXKET TEPEHOCHTH He
TOJIBKO HH(POPMAIIHIO, HO ¥ MaTepUAIbHBIE OOBEKTHI: U3ENNA, JOKYMEHTHI, JICHBT 1.

CoTpyIHUK TIPEINPUATHS B CUCTEME, TAKKE SBJSICTCS PE3yJIbTaTOM, U OH TAKXKE MOXKET OBITh OTIIPaB-
JICH TI0 ONPE/ICICHHOMY MapIIpyTy K MECTY BBIIOJIHEHUSI paboThl. KpoMe 3Toro, COTpYIHHK, MOXKET TOJIBKO
BPEMEHHO HaXOJAWTCS B OMpeeNieHHOM Mecte nestensHocTi. Ho Torma IloctaBmuk u [lorpeburens B Moze-
JIU Ha PHC. 3 3TO YK€ HE COTPYJHUKH, a TOJIBKO HEKOTOPHIC OXKUIACMBIC MECTa HaXOXJICHUS COTPYIHHUKOB
WJTU OKUJAEMBbIe MECTa OCYIICCTBICHHUS IEATEIbHOCTH.

TakuM 006pazom, IPUXOTUM K BBIBOAY, YTO M ABIKEHHE COTPYTHUKOB OpPTraHU3AIMH MOKHO OIHCATh C
MTOMOIIIBIO TOHHETIEH W KBAaHTOB B3anMoOeHCTBHUSA. COBOKYITHOCTh KBAHTOB B3aMMOJEWCTBUS BOKPYT KBaHTa
B3aMMOJICHCTBUS-UCIIOIHUTENSI ICITEIBHOCTH, 0OPa30BBIBAIOT 3JICMEHTAPHBIN MPOIECC WU AJIEMESHTAPHOS
nercTBre, CM. puC. 4.

Otcroma cnemyer, 4To BCA JEATENIbHOCTD MPENPHUITAS MOKET OBITh OMHCaHa C TTIOMOIIBIO KBAHTOB B3a-
nmoericTBusl. COBOKYIHOCTh BCEX KBAHTOB B3aMMOCHCTBHS COCTaBISIOT BUPTYyalbHYH OH3HEC Cpemy
MPEAIPUATHSL.

Opranuzanus, KaKk eIHHOE [eJ0e, TaK M JIF00O0H AIEMEHT JEATEIbHOCTH B OpraHu3auu (moapas3aene-
HUE, TPOCKT, MPOIIECC, 3a]a4a U T.II.) MOXKET PacCMaTPUBAThCS U KaK HEKHUI Pa3BUBAIOLIUICSI 00BEKT, KOTO-
PBIi CerojiHsl OnKchiBaeTCsl HAOOPOM XapaKTEPUCTHK M CTPEMUTCS YIIyUIIUTh 3TH XapaKTEPUCTHKH B OYyIy-

IEM - p€aJIn30BaTh BUACHUE.
O MHCTPYKLMM
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Puc. 4. Dnemenmapmwiii npoyecc,
CHOPpMUPOBAHHBIL U3 KBAHMOB 83AUMOOEUCMBUSL

DTO JTa€T BO3MOKHOCTh OPTAaHU3AIMIO U €€ DJIIEMEHTHI TAKKe MPOITyCKaTh Yepe3 KBAHTHI B3aUMOJICH-
CTBHS M TAKUM 00Pa30M IOJIYYUTh CAMOPA3BUBAIOIILYIOCS BUPTYaIbHYIO OpraHU3aIINIO.

4. Ces3b hyHOameHmManbHolu modesnu
C cywecmeyrowuMu Mooesisimu

Camast riiaBHas IEHHOCTh (DYHJAMEHTAITFHON MOJICIH 3aKIIFOUaeTCs B TOM, YTO OHA OOBEINHSET Pa3HbIC
BUJIBI JICATENILHOCTH M JJAET BO3MOXKHOCTD YIPABIISATh OPraHU3alluel, KaKk eJMHbIM oprann3MoM. O0beInHsIs
KBaHTBI B3aUMOJICHCTBUSI B 3JIEMEHTApHbIE MPOLECCHl (IEHCTBUS), NSHCTBUS B 3a1a4H, 3a7a4d B paObOTHI N
MOJIpa3/IeNIeHNs M T.JI. MbI IOJYYHIIH €MHOE ONMCaHUe OpraHu3aiuu B Buie hpeiimBopka [2].
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QOyHIaMeHTaTbHAs MOJIENbh HE OTBEPraeT CYIIECTBYIOIINE MOIENH, KOTOPhIE MCIOIB3YIOTCS CETOIHS
JUTS YTIpaBJICHUS! Pa3HBIMH BHAAMHU JIESTENBHOCTH (IIPOEKTHI, MPOIECChl, onepaunu U T.m.). OHa sBisercs
0oJiee o0MIeH, a 3TH MOJICIU SBJISIFOTCSI TOJILKO YaCTHBIMU CITyYasiMHU.

B 10 ke Bpems, eciu Mbl IOCTPOUM MOJISNb ONPEACICHHOTO BHUJA JCATEIBHOCTH C MOMOIIBIO Hamei
(hyHIaMEHTaTFHOW MOAEIH, TO MOIydnuM OoJee 3 peKTUBHBIE HHCTPYMEHTHI YIIPABICHHUS 3TUM BUIOM Jesi-
TEIHHOCTH.

Ha mpumep, TpaauioHHast MOJACIH MPOSKTHOM NEATEIIbHOCTH, KOTOPAasi UCIIOJIb3YETCsl HHCTPYMEHTAaMHU
yIpaBIeHHs MPOEKTaMU, IPEACTaBIsAeT co00il nepapxuro paboT, cM. puc. 5.

fNoruyeckue

CEA3M - 3a/aK0T
nopagock pabot

Npeawiaywan padota

Tewywas paboTa ]—

Caeaywowas pabota

Jokyme
HT

Puc. 5. Tpaouyuonnas modenv npoexma

PaboTsl Mexy co0oi CBSI3aHBI JIOTHUYSCKHUMHU 3JIEMEHTaMHU, KOTOPhIE MOKA3bIBAIOT MOPSAAOK BBIMOIHE-
Hus pabot. Ha paboTy MoryT ObITh Ha3HaueHBI pecypchl. K pabote MOTyT OBITh MPUBS3aHBI JOKYMEHTHI.

Hannas MoJnienib paboT B MPOEKTax MMEET PAJ CYIIECTBEHHBIX HEYI0OCTB, KOTOpPBIE celvyac OrpaHH4H-
BaIOT Pa3BUTHE MPOCKTHOTO YIPABICHUS:

— HET YeTKOI'0 OHUMaHMsI, KaKhe 00bEKThI OKHMIAIOTCS Ha BXOJIaX M BbIXojaax padot; OO 3TOM MOKHO
TOJIBKO JIOTaJIbIBAThCS 10 Ha3BaHUIO pabot. Ho, kak moka3ana mpakTHKa — 3TO HeYI00HO.

— pecypchl M JOKYMEHTBI HE UMEIOT JIeSITETbHOCTH — UCTOYHHKA WX [TOCTaBKU B pabOTHI MPOEKTa. ITOT
HUCTOYHUK MOXET OBITh MPOITMCAH B CBOMCTBAX CaMHX PECYpPCOB W JOKYMeHTOB. OJTHAKO — ATO BCE paBHO
OTXOJ1 OT POIIECCHOTO MPE/CTABICHUS JICSTCIBHOCTH.

Mogens paboT, MOCTPOCHHAS C MOMOIIBI0 HOBOTO MOJAXO0/a, HE MMEET BBIIIC YKa3aHHBIX HEOCTATKOB,
CM. puc.6.

MAaH NOCTABKH
EXOAHbBIX
pesynbTatoR

MNpouecc-noCcTaBWMK
WHCTPYHUMEA

NaaH nocTasku
WHCTRYKUWMA

PaBoTa-nocTaslWMK

MAaH NoCcTaekH
EbIXOgHBIX

Tekywas padora pesybTaToe

PafoTa-noTpefuTens

MNpouecc-nocTaBWHK
pecypca

Puc. 6. Mooenv npoexma na ocnoge (hyHoamenmanbHou Mooeau

TAaH NOCTABKK
0ecypcos

B nameit Mmonenu, BXOABI U BBIXOABI padOT B MPOEKTE — 3TO 00s13aTeIbCcTBA (KBAaHTHI B3aMMOIEHCTBUS
Ha ypOBHE paboT), B KOTOPBIX yKa3bIBA€TCA YTO (KaKoW OOBEKT, C KAKUMH XapaKTepUCTHKaMH), Korjaa (Tura-
HOBOE BpeMsI IIOCTaBKH ), TI0 KaKO# IeHe, 3a4eM (BXO, PECypC, HHCTPYKIIMSA) JOHKHO OBITh TIOCTABIICHO W3
OJHOH paboThI B APYTYIO.

Ho camoe rnaBHOe, 4TO B TaHHYIO MOJEJb IIPOEKTa JIETKO BIMCHIBAETCA MOJENb Tpoliecca. Benp mobas
paboTa, ¢ onpeneIeHHBIMH BXOJaMH U BBIXOJIaMH, MOKET OBITh 3aMEHEHa IIPOIECCOM.

Kpome 3toro, Hammm paGoThl ¥ IPOIIECCHI COCTOSAT U3 33]]a4, YTO aBTOMATUYECKH CBS3BIBACT YIIPABICHUE
MIPOEKTaMU C YIPaBIEHUEM 3a7jauaMHu.

Hamra mofenb mpoeKkTHBIX paboT, JaeT HOBbIE TEXHOJIOTUH YIPABICHHUS Pa3HBIMHU CTOPOHAMH MPOEKTA,
KOTOpBIE ObUIM HEMBICIMMBI B paMKaX TPaJUIIHOHHON MOJIEIH:
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— eauHylo TexHonoruto u UT-permenne i ynpaBieHHus MPOLIECCAaMH YIIPaBIEHHUS POESKTOM, yIIpaBIIie-

HUS TIPOEKTOM U Pe3yJbTaTaMH MPOEKTa;

— Pacmpenenennoe rmiaHupoBaHNE TPOEKTOB;
—  Enwunyro TexHONOTHIO yIIpaBiIeHNe PUCKaMU 00sI3aTENbCTB | T.I1.

C nomompto (hyHIaMEHTATFHOW MOJENN yAaeTcs cOpMUPOBATh €AMHBIN W HETIPOTHBOPEUHBHIN TIIOC-
capuil JUIsl YIpaBJICHUS NEATSIBHOCTBIO. [Ipu 3TOM, MBI HE cTapaeMcs NPUIYMBIBATh HOBBIC TIOHSATHUS M UX
OTIPEICTICHHUS, a TIOIh3YEeMCsl CYIIECTBYIOIIUMU, U3 Pa3IMYHbIX CTAHAAPTOB U TOJIEKO HEKOTOPBIC OIpeeIie-
HUSI HEMHOTO U3MEHSEeM I X TApMOHU3AINH C €INHOW CUCTEMOH.

Ha npumep, MBI ycTpaHsieM MPOTHBOPEYHE MEXTY TPOEKTOM H TIPOIECCOM.

B I'OCT ISO 9000-2011 [7] IIpouecc ompeaeneH Kak "COBOKYIMHOCTh B3aMMOCBSI3aHHBIX WJIM B3aUMO-
NEHCTBYIONINX BUAOB ACSTEIHHOCTH, TPEOOPA3YIOMINX BXOABI B BBIXOZBI'".

Omnpenenenue mporecca He TPeOyeT MOBTOPSIEMOCTH AEATENFHOCTH, KaK 3TO PHUHATO CUYUTATH B 00JIaCTH
yIIpaBIICHUS TIPOIICCCAMH.

I'maBHOE B mporiecce — 3TO BBIXOJIbI, KOTOPBIC TPEAHA3HAUSHBI JIJIS CIEIYOIIETO Mpoiecca — MoTpeou-
Tesl.

B TakoMm ciydae mporiecc, B OOIICTIPUHITOM TOHUMAHUK — 3TO TUIIOBOW MPOIECC. A MPOEKT — 3TO YHH-
KaJbHBIN IpolLiecc.

3aknroyeHue

CeronHs cymiecTByeT pa3pblB MEXIy ONHCAHHAMHU PAa3HBIX BHIOB IEATEIBHOCTH, PAa3phIB MEXKIY CIIe-
LUAINCTaMH, KOTOPBIE YUYaCTBYIOT Ha Pa3HBIX 3Tanax CO3/JaHus, BHeApeHUs U ucnonab3oBanus UT-pemenuii.
CrienanycThl HCIONB3YIOT pa3HbIe INIOCCAPUU TEPMUHOB, HE IOHUMAIOT APYT Apyra. OpraHu3anuu TpaTAT
OTrPOMHBIE CPENICTBA HA MOAAEPKKY «300mapkoB» UT-pemenuil.

Bce 3t 1 MHOTHE IpyrUe nMpoOaeMbl B MEHEIKMEHTE MOTYT OBITh PEIICHBI ¢ IOMOIIBIO (hyHAaMEHTaIb-
HOM MOJEN NeATEILHOCTH.

dyHraMeHTanbHasi MOJIENb CYIIECTBYET U paboTaer.

B konne 1999 rona ona yxe Oblia HCTIONB30BaHA B KOMILIEKCE POTpaMM JIJIsl YIIPaBJICHUS! IPOCKTaMHU
MexyHapogHoro HayyHo-TexHu4eckoro renrpa (MHTLI).

Ha ee ocHoBe pa3zpaboTtaHa n (QyHKIIMOHHpPYET XOpoIIo u3BecTHas cucreMa «Doum» B DoHAE comeii-
CTBHS Pa3BUTHUIO MaJbIX ()OPM MPEANPHUATHI B HAYIHO-TEXHUUECKOH cdepe.

CeropHst Ha ocHOBe (hyHIAMEHTAILHON MOAETH (PYHKIMOHUPYIOT PEUICHUS TI0 YIPABICHUIO PUEMHBI-
MH KOMUCCHsIME B BY 3e, perarorcst onTHMHU3aLHMOHHbIC 33/1a4i B JIOTUCTUKE [3], cO31al0TCs MyJIbTHATCHT-
HBbIE ITAHUPOBIIUKU.

C nomoinpo (GyHIaMEHTAILHOW MOJIEIM MOYKHO 3aMEHUTh MHOTHe 3apyOexHbie W T-perenus u co-
31aTh 3Q(QEeKTUBHBIE CUCTEMBI YIPABICHUS i BOOPYKCHHBIX CHWJI, OM3HECa W ToCylapcTBa, KOTOpPbIE HE
HMMEIOT aHAJIOTOB B MHUPE.
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NMPUBNUXEHHbLIX METOL NOCTPOEHUA OMNTUMAIIBHOIO
YNPABJIEHNA UHPOPMALIMOHHOU CETU

Hcmangaos U.T'.
(HAITYV PAH, Mocksa)
iig07@mail.ru

B pabome npeonazaemcs memoo npubaudicenHo20 NOCMpoeHuss ONMUMALbHO20 YAPABIEHUL UHPOPMAYUOH-
HOU cemu Ha 0CHO8e 0bwell Ounamuyeckol modenu. Qocycoaemces vlOop Haubonee d¢hhekmusHvlx Ynpas-
Jsiowux napamempos. Ilpunodicenuem ciyxcam JOKATbHble cemu MOMUBAYUOHHO20 U UHPOPMAYUOHHOLO
VAPABIeHUsl OP2AHUZAYUOHHBIMU CUCTIEMAMU.

KitoueBsie cnoBa: MHGOpMAIIMOHHBIE CETH, ONITUMAIIBHOE YIIpaBIICHUE, TPAAUCHTHBI METOI, OpraHmn3a-
[IMOHHBIE CHCTEMBI

C pa3BuTHEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHH yNpaBJIeHHE OpPraHU3alMOHHBIMH CHCTE-
MaMHy Bce OOJIbIIe OCHOBBIBAETCS Ha CHEIUAIBHBIX KOMIUIEKCAaX MporpaMMHoro obecredenus. [locnennune
PErIaMeHTHUPYIOT TEKYLIYyI0 paboTy MpeanpusTHS, MPEeJOCTaBISIOT HEOOXOAUMYI0 paOOTHHKaM HH(OpMa-
LU0, TPOTOKOJIMPYIOT COBEpIIAEMbIE ONEPaln, IOMOTal0T B MJIAHUPOBAHUM M KOMMYHHWKanusx. CTpyk-
TYPHO X (DYHKIIMH MOXKHO OTHECTH K MH(POPMAIMOHHOMY M MOTHBAllMOHHOMY ympasieHuto [1]. OcHoBoii
paboTHl TaKMX KOMIUICKCOB SIBIISICTCS JIOKAJIbHAs WH(OpMalMOHHAs ceTb. He3aBHCHMMO OT TeXHHYECKOU
npupoAbl (MEepCOHANbHBIE KOMIBIOTEPHI, OE3AMCKOBBIE pabouyhe CTaHLUH, HCIOJb3yeMble CTaHIAPTHI
Ethernet, xonmn4yecTBo cepBepoB) Takas CeTh MOAYMHICTCS 3aKOHAM (DYHKITHOHUPOBAHUS WH(GOPMAITHOHHBIX
CeTei, OCHOBAaHHBIX Ha MPHUHIMUIIE COXpaHEHUs MH(OpPMAIMK B Ipolecce ee Iepenadd. MaTemaTrndecKas
MOJIeJIb, UCTIONb3yeMasl B JaHHOH paboTe, omucaHa, HarpuMep, B [2]. CocTosiHME CUCTEMBI 3aaaeTcs Habo-
POM MHTEHCHBHOCTEH MOTOKOB MH(OpMAIMK M 3aBUCUT OT BpeMeHH. Takoil ypoBeHb MaTeMaTH4eCKOH a0-
CTPAaKLIUK HE YYUTHIBACT OCOOCHHOCTEW Iepeiaun JaHHBIX (MapIIpyTH3aTOPEI, AKEThI, BpEMEHA OXKHIAHUS
W MIPOY.), HO BIIOJIHE AOCTATOYCH JJIsl IOCTAHOBKH 3aJauil 00 ONTUMAIILHBIX HAarpy3KaxX CETH U yNpaBlCHHS
ee addexTrBHOCTEIO. [lepelineM k Oonee GpopMabHOMY ONMCAHHUIO.

Mopenb COCTOUT U3 CIEAYIOIUX 3JIEMEHTOB!

1. VamerM;i=1, ... N.

2. Ouepenu Ej, i,j =1,...,N.

3. VHTEHCUBHOCTH MOTOKOB B y31max A = (A1, Ay, ..., An), 4i 20

4. BeposrHocTH nepenauu coobmenuit ot M; x M;: pj;,
ij=1,...N.

5. TInotHOCTH BeposTHOCTEH NpeObIBaHMs cOOOImEeHNH B ouepensx Ei: ¢y, i,j =1,...,N.
6. VIHTEeHCHBHOCTH BXOIHBIX IOTOKOB B y31ax M;: V;.
Henuueiinsie ypaBHEHHS, OITMCHIBAIOIINE TUHAMUKY CUCTEMBI, HIMEIOT BH/I:

L) Alt) = j; Ot — 73 A()A()d T +v(t),

rae O(t-1,A(t)) — marpura ¢ kommonentamu P;i(Ai(t)) @ii(t-7;4i(t)), A(t) — BekTop mOTOKA B y371aX CETEBO CH-
crembl, V(f) — BEKTOp BHENIHErO MOTOKA. BymeM paccMarpuBaTh WHTErPaibHBIA (YHKIMOHAI KadyecTBa
yIIPaBJIEHUS:

@ f(Av)= jOT F (2, A(2),v(z))d 7 —> max,

a YIpapJSIONIMMH BO3JACHCTBUSAMHU CUYMTATh KOMIIOHEHTHI BHEITHETO MoToKa. [Ipy 3TOM Ha BHEIIHUHN MOTOK
HaKJIaJbIBAIOTCS PAa3IUUHbIE OTPAaHUYCHUS, HAIPUMED, HHTErpalbHbIe PABEHCTBA U HEPABEHCTBA.

CymecTByIOT HEOOXOJUMBIE YCJIOBUSI ONTHMAIBHOCTH [3], OZHAKO OHM TPeOYIOT PELIeHUS CHCTEMBbI
TpeX BEKTOPHBIX HEIMHEWHBIX WHTETPAIbHBIX YPaBHEHUH, YTO BEChbMa 3aTPYAHUTENHHO Ha TpakTHKe. Bme-
CTO 3TOTO MBI NPEAJiaraeM BBIYHCIUTEIBHYIO MPOIEAYPY, OCHOBAaHHYIO Ha METO/E MPOEKINH T'paJueHTa.
Jist onpeniesieHHOCTH OyZieM paccMaTpUBaTh OrpaHWYEHHsI THIIA HEPAaBEHCTBA HA CyMMApPHBIH BHEIIHUH T10-
TOK ¢ KoHcTaHToi M. O603HaunM uepe3 a(t)=P[v(t)] oneparop nmpoekrupoBanus GyHKIMHU V Ha IIAp PaaAny-
ca M"? B ipoctpanctse Ly[0,T]. PaccMOTpHM 10C/I€[0BATENEHOCTD YIIPABICHHIA:

() Vi (t) = PV, (1) — e (%, (1) + oF(t, lka(\t/) Vi (1) 1
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rae A(t) — pemenne ypaBaenus (1) ¢ V(t)=vg(t), Xk(t) — pemienre muHEHHOTO0 BEKTOPHOTO ypaBHEeHHE Boub-
Teppa

X0 = oot _a;;/lk ) 304 (0)d e +

4 j; Dt —7: 4 (2)X(2)d7 +

(4) OF (t, 4, (t),v, (1))

oA
a {0y} — ToCIIe0BaTENLHOCTD YITPABISIONIAX TapaMeTpoB. [10CIe0BaTeIBHOCTD Vi MOKET CXOAUTHCS KaK K
BHyTpeHHeit Touxe mapa B(MY%), Tak u k ero rpanmure.

Ecnu nipu HekoTopoM K okaszanock, 4to Visi(t) = Vi(t), To BeumcInTenbHAS MpOLiEaypa IPEKPAIaeTCs.
ITpu 5TOM BHemHUH MOTOK Vi(t) SIBIIsIETCS SKCTpEMaIbHBIM YIIPABJISIOIIMM BO3IE€HCTBHEM.

OruiiieM BO3MOXKHBIE BApHAHTBI BHIOOPA YIIPABIIAIONIMX TAPAMETPOB.

1. TTomoxum fi(@) = y(P(v(t)-aV y(v(t)))), rme y — omepaTop, CTaBsIIHii B COOTBETCTBUE YIIPABICHUIO
v(t) 3Hauenue GpyHKIMOHANA KayecTBa B cuity ypaBHeHus (1). Toraa oy BEIOUPAIOT U3 YCIOBHS

G flx)= ang fi(a).

2. IMomaratot ax = a.> 0, k= 1,2,..., a 3aTeM npoBepsrOT ycaoBrue MOHOTOHHOCTH Y(Vi4+1(t)) < yAVi(t))
MpU HEOOXOAMMOCTH IPOOSAT BETUUMHY O, JOOUBAsICh €TO BHIIIOJTHEHHUSI.

3. Ecnu u3BecTHa koHcTaHTta Jlummmna L ¢pynkunonana y(v(t)) nim ee orieHka, To B Ka4ecTBe O OepyT
J1000€ YHCII0, YAOBIETBOPSIONIEE YCAOBUAM & < oy < 2/(L + &), Tae €y, € — HEKOTOPBIE MOJOKHUTEIbHBIE
quCIa.

4. 3adukcupyem € > 0 u BrIOEpEM O U3 YCIOBHUS

(4 ) -y (P, (O - @V p (v, () >
6 T
O o ) - P () - aV (v, ()dr

Mo>xHO Ha4ath ¢ o = o> 0 ¥ 3aTeM JPOOUTH ITO YUCIIO, IT0KA HE OY/IET BBITIOJHEHO (6).
5. Yrpasnsitomue mapaMeTpbl MOXKHO 3aJ1aTh allpUOPHO U3 ycioBuil ay > 0 n

o0 0
(7) Zkzoak = 0, kzoakz <00,

B 3axiroueHne 0TMETHM, YTO YKa3aHHAs MPOLENypa HOCUT 3BPUCTHYECKHN XapaKkTep M MPOAUKTOBaHA
pe3yibTaTaMy BeIYHCICHUH. OYHKIIMOHAIBI U ONEpaTophl, GUTYpUPYIOINIME B HEl, Ha MPAKTUKE 3aMEHSIOT
MpHOIKEHUAME (HampuMmep, MEepBBIMU cllaraeéMbIMH MX pasnokeHuil Toaiinopa). [lonydeHHbIe onTUMab-
HBIE YNpAaBJICHHS CIEIyeT PacCMaTpHUBATh KAaK BapHMAaHThl ONTHMAJIbHBIX W, BO3MOYKHO, NOJBEPraTh Jallb-
HEWIIEeH IpoBEpKeE.
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Ob OAHOM noaxoAae K onuMcAHu0 CEpBuCoB MHO®OPMALIMOHHO-
OBPA3OBATEJIbHOIO NPOCTPAHCTBA HA BA3E CTEKA
MHTEPOMNEPABEJIbHOCTHU

Ka3zakoB B.A., IlaBioBa E.B.
(MDCH, Mockea)
epavlova@mesi.ru, vkazakov@mesi.ru

Ilpeocmasnen 00un u3z no0X0008 K ONUCAHUIO CEPBUCOB UHDOPMAYUOHHO-00PAZ08AMENLHO20 NPOCMPAH-
cmea Ha base cmeka unmeponepabenvrocmu European Interoperability Framework (EIF). Boinonneno npu
noooepacke PODHU (npoexm Ne 13-07-00917a).

KiroueBsie ciioBa: cepBHC, CEpBHUC-OPHEHTUPOBAHHAS apXUTEKTypa, HHPOPMAIIMOHHO-00pa30BaTeIbHOE
npoctpancTBo, ITIL, ceMmantnyeckoe onucanue, WSDL

BeedeHue

Nudopmarnmonno-odpazoBarensHoe mpoctpanctBo (MOII) cozmaercst Ha 0a3e mapagurMbl CEepBHC-
OpPHEHTHUPOBAHHON apXUTEKTYphl. s Toro, 4roObl obecreunTh 3PQPEKTHBHBIN MOUCK W MPEIOCTaBIICHHE
Hay4HBIX U 0Opa3oBaTenbHbIX cepBUcOB B MOII, He0OX0ANMBI COOTBETCTBYIOIINE MEXAHNU3MBI UX OIHCAHUS.
Omnmcanne cepBrca JOHKHO OBITh KOMITIEKCHBIM U COAEPXKaTh B ce0e BCIO HEOOXOAUMYIO HH(POPMAIIHIO IS
Pa3NUYHBIX POJIeH KaK CO CTOPOHBI IOCTABIIMKA, TAK U CO CTOPOHBI MOTPeOUTENs. 3aKa34uuKy U TOJIb30BaTe-
JM B paMKax OMHCAHHS CepBUCA JOJDKHBI TOJyYaTh MCUEPIIBIBAIOUIYI0 HH(QOpMAIHIO 0 HA3HAUYCHUH M BO3-
MO>KHOCTSIX CEpPBHCA, €0 CEMAHTUKE M OPraHU3alMOHHO-9KOHOMHYECKHUX YCIOBHAX MpenocTaBieHus. Tex-
HUYECKUE CIEIUAUCTHI JOJKHBI IOJIy4aTh U3 ONMMCAHHs CepBUCAa HEOOXOAMMBIC TaHHBIC IJIsl OPTaHU3ANN
MPOTPAaMMHOTO M CETEBOTO B3aMMOJICHCTBUSL C CEPBHUCOM JIPYTHX DJEMEHTOB HH(POPMALMOHHO-
00pa3oBaTeIbHOrO MPOCTPAHCTBA.

Takum oOpazom, 1enecoodpa3sHo GOpMHUPOBATE MHOTOYPOBHEBOE OINMCAHWE HAYYHBIX M 00pa30BaTEIh-
HbIX cepsucoB B MOII, rae xaxaplii ypoBeHb onucaHus OyJeT XpaHuTb HH(POPMAIHIO IS Pa3InuHbIX pOJIeH
WHPOPMAMOHHO-00Pa30BaTEIFHOTO IPOCTPAHCTBA.

AmaneI onucaHusi cepeucoe uHghopmayuoHHO-o6pazoeamesibHO20 NpocmpaHcmea

OnHoi M3 KITFOYEBBIX 337124 SIBJISIETCSl opranu3anyst 3pQeKTHBHOro B3anMOJICHCTBUS Pa3HOPOIHBIX DIIEMEH-
ToB MOII (6a30BbIX U KOMITO3UTHBIX CEPBUCOB, HAYYHO-00pa30BaTeIbHOr0 KOHTEHTa). OnrcaHne cepBrca TakKe
SIBJISICTCS] BAYKHON 4acThiO MH(OPMALIMOHHOTO o0ecTieyeH s [Py B3aMMOICHCTBUM ITOCTABIINKA U ITOTPEOHUTEIISL.
Ot Toro, KakuMm OyJIET ATO OIKCAHUE, BO MHOTOM 3aBHUCHT U UCIIOJIL30BAHUE CEpPBUCA MMOTPEOUTEISIMHU, H Kade-
CTBO TPEAOCTABIICHUS CEpBUCA MOCTABIIMKAaMHU. /{1151 cO31aHNs KOMIUIEKCHOTO OITMCAHMs CEPBHUCOB TIPEITaraeTcs
WCIIONh30BaTh CTEeK MHTeporepadbensHocT European Interoperability Framework (EIF), mo3Bosstrormii cTpykTy-
pHUpOBaTh BCE NAHHbBIE, KOTOPbIE OJDKHBI XPAaHUTHCS B ONMCAHWU CEPBHCA B COOTBETCTBHU C BBLIEJICHHBIMU
YPOBHSMH HHTeporiepadeasHOCTH [1]:

— HopmaTuBHO-TIpaBOBOM ypOBEHb — MpenrojaraeT B3aMMOJCHCTBHE CHCTEM B €IMHON HOPMAaTHUBHO-
3aKOHOJATEeIbHON Cpeae;

— OpraHu3alMOHHbBIM YPOBEHb — OTHOCHTCSI K OPraHU3aLMOHHBIM acreKTaM ()yHKIHOHWPOBaHUSA HHPOP-
MAaIMOHHBIX CUCTEM U INpEAIoiaraeT HHTErpaluio OU3HEC-IPOLIECCOB M PETJIAMEHTOB UX (yHKIHMOHU-
pOoBaHMS;

— CemaHTUYECKHI yPOBEHBb — OMPENENSET CIOCOOHOCTh CHCTEM OJIMHAKOBO MOHUMATH CMBICT WHOpMa-
AW, KOTOPOIt OHN OOMEHHBAIOTCS;

— CuHTakcH4eckuil ypoBeHb — ONpeaessieT BO3MOKHOCTh 00MEHa JaHHBIMH, CIIOCOOHOCTh CUCTEM K HH-
Terpaimu;

— TexHnuecknii ypoBEHb — OpraHU3aLUs B3AUMOJAEHCTBUS MEXIY CUCTEMAMU.

C yuerom BeieneHHBIX B EIF ypoBHe# nHTeponepabeabHOCTH HACTOSIINA TOJXO0A K ONMCAHUIO HAyd-
HBIX U 00pa30BaTeNbHBIX CEPBHCOB B MH()OPMAIIMOHHO-00Pa30BaTEIbHOM MPOCTPAHCTBE OYIET BKIHOYATH
YeThIPEe OCHOBHBIX 3TaIa.
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[TepBrbrit Tanm moapa3yMeBaeT BBIICICHUE CTAaHAAPTOB, crienuduKanuid, Hampumep, IMS, apyrux HOp-
MaTUBHBIX JOKYMEHTOB B 00lacT 00pa3oBaHMs, a TAK)KE UX KOHKPETHBIX ITyHKTOB, KOTOPBIM COOTBETCTBY-
€T OIHUCBhIBaeMBIi cepBuc. OmucaHue cepBHCa HAa JAHHOM 3Tarle NPEJCTABIIACTCS B BUIC HOPMATUBHOTO
mabJoHa.

Bropoit sTam moapasymeBaeT ommcaHWE CEpBHCAa HE KaK IMPOTPAMMHOTO CPEICTBA, BBIOIHSIONIETO
onpenenennbie GyHKwH, a kKak UT-ycmyru B cootBercTBum ¢ npuHnmmamu oubiamorexu ITIL. IIpennmaraer-
sl CO3AaTh KaTajor yciyr, BKIoudaromuid MT-yciyru mo npenocTaBieHHIO U COMPOBOXKICHUIO HAYYHBIX H
oOpazoarenpHbIX cepBucoB B MOII [3]. Kaxmas UT-ycayra B kKaTanore onuchIBaeTCs ¢ MoMomIpio 12 atpu-
oyros [loma Xymmeprua [4].

Tpetwnii mwar nogpazyMeBaeT Co3/1aHHE CEMaHTHYECKOTO OMUCAHUS HAyYHBIX U 00pa3oBaTENBHBIX Cep-
BucoB B UOII, Hanpumep, ¢ momonrsio s3eika OWL (OWL-S). Ha naHHOM 3Tame onucaHue cepBHca Hpe-
CTaBJISIET COOOM ceMaHTHUYECKH madIioH [2].

UYeTrBepThIll IIAr MoApa3yMeBaeT MPOrPpaMMHOE OIMCAHWUE HAayYHBIX W 00pa3oBaTENIbHBIX CEPBHCOB B
HOII. Ha nannom 3Tane onrcaHue cepBrca MpeacTaBiIsieT coO0l MporpaMMHBIN MIa0JIOH, MPEACTAaBICHHBIN
Ha s3pike WSDL u uMmeromuii onpeeneHHyo CTPYKTYpy, 3aJafollyio, B TOM 4ducie, Gpopmar coobmieHuit

[5].
3aknro4yeHue

[IpencraBieHHbIN TOAX0 OMpPENEIAeT I0CIEI0BATEIILHOCTh OMUCAHUS CEPBUCOB, KOTOPOH MOTYT OBITh
COIOCTaBJICHBI HEKOTOPBIE ATAIlbl )KU3HEHHOT'O LIUKJIa CEpBHUCA.

Onucanue Hay4YHbIX U O6pa3OBaTCJ'IbHI)IX CCPBUCOB B COOTBCTCTBUU C MPCAJIara€MbIM MMOJAX0A0M HaAYU-
HaceTca 410 ux (I)aKTI/I‘ICCKOFO IIOSABJICHUS B HHq)OpMaHI/IOHHO-O6p2130BaTCJII)HOM IMPOCTPAaHCTBE U TOTOBHOCTH
K UCIIOJIb30BAHMUIO, TO €CTh, IEPBBIN 3Tall — OMMCAHUE COOTBETCTBUS cepBHCa 00pa30BaTEIbHBIM U Ipodec-
CHOHAJIBHBIM CTaHJapTaM — MOXHO OTHCCTH K CepBI/ICHOI\/'I CTpaTeTUU WJIMW K HNPCANPOCKTHOMY J3Tally OO0
HETIOCPEICTBEHHON pa3paboTku cepBuca. Credyloliye 3Tambl, CBsi3aHHble ¢ omnucanueM UT-ycoyru mo
MPEIOCTABICHUIO CEPBHCA U C €0 OHTOJOTMUYECKUM OIMCAHHEM, MOYKHO OTHECTHU K 3Tally NPOECKTUPOBAHUS.
Onucanue cepBuca ¢ nomoupo WSDL 1 1pyrux nporpaMMHBIX SI3bIKOB ISl OCJIEAYIOMIETO B3aUMOJEH-
CTBUS C IPYTUMU cepBUcaMU U mpuiiokeHussMHU B MOII, MOXHO OTHECTH K 3Taly IporpaMMHON peanu3alyi.

Takoe MHOTOACIIEKTHOE OMTUCAHUE CEPBUCOB MO3BOJSIET O0BETUHUTE U CTPYKTYPHPOBATH Pa3HOPOTHEIC
JaHHBIE, YTO €T BO3MOXKHOCTh KOMIUIEKCHO TOAOMTH K PELICHMIO 3aJa4d OopraHuzauud 3¢(EeKTUBHOTO
B3aUMOJICHCTBHSA CEpBHCOB B HH()OPMALMOHHO-00pa30BaTEIbHOM IIPOCTPAHCTBE Ha 0aze CepBHC-
OPUEHTHPOBAHHOW apXUTEKTYPHI.
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B ooxnade pacemampusaromes 0sa nanpaenenus pazeumus Data Science, cessannvix ¢ mooenuposanuem
OaHHbIX 8 Yensix obecneueHus: ux NapaiierbHOl 0OpAbOmMKU, A MAKICe UCHONLIOBAHUSL NPU NPOEKMUPOBA-
HUU CUCMeM PeanbHO20 8PEeMeH .

KiroueBsle cnoBa: «0omblie qaHHbiey, Data Science, Moaeny JaHHBIX.

C mosiBneHneM mapaaurMbl «Oonbmux aaHHbix» (Big Data) Bo3poc mHTepec k Data Science (npyroe
HazBanne — Datalogy), ompenenennoi B [1] kKak ANCHWIUIMHA, W3y4aromias XKU3HEHHBIH MUK ITUPPOBBIX
TaHHBIX (OT MOSIBICHUS A0 TPeoOpa30BaHUsI C IETIhI0 UCTIOIH30BAHMS B IPYTUX 00JacTsx 3HaHui). B HacTo-
smee BpeMs moa Data Science moHnmaetcst pa3aen MHPOPMATUKH, U3y4aroIluil MpobiaeMbl aHanu3a, oopa-
OOTKH W TPEACTABJICHIS JAaHHBIX B MUGPOBOH Popme, 00beTUHAIOMUN TPaTUITHOHHBIE METOBI POCKTHPO-
BaHUs 0a3 TAHHBIX, METObI 00Pa0OTKH TaHHBIX B YCIOBHUAX OONBIIMX 0OBEMOB M BRICOKOTO YPOBHSA ITapai-
Jenu3Ma, CTaTUCTHYECKUE METOIbl, METO/Ibl HHTEIJIEKTYaIbHOTO aHAIN3a IaHHBIX U JIp.

OmnepupoBanue «OONBIIMMH JaHHBIMKY» BKJIIOUAeT UX cOOp, mepeaaudy, XpaHeHHe, 00paboTKy
W ucronib3oBanue. Metojpl Data Science HampaBJIeHBI, TPEXKJIC BCETO, HA PEIICHHUE IBYX MOCICIHUX 3a]ad.
C npyroii CTOPOHBI, 10 3KCIIEPTHON OLIEHKE, MPUBEACHHOM B [2], 6onbmIMHCTBO yeunni (85%) B HacTosmiee
BpeMsl HAIPaBJICHO Ha pellIeHUe 3aja4d cOopa, mepeayn U XpaHeHHs, 3a1a4aM 00paOOTKH M MCIIOJIb30BaHUS
yaensiercst b 10% u 5%, cOOTBETCTBEHHO.

B [3] BbimeneH psj obnacted, bW METOJBI M TEXHUKW aHaN3a, MPUMEHUMBI K «OOJBIIUM JTaHHBIMY
(data mining, data fusion and integration, HetipoHHbIE CE€TH, paclo3HaBaHHe 00Pa30B, MPOTHO3HAS aHATIUTH-
K4, UMUTAIIMOHHOE MOJICITMPOBAaHUE, TPOCTPAHCTBCHHBIA aHANH3, CTATUCTUYCCKUN aHANN3, BHU3yaln3alus
AHATTMTUYECKUX JAHHBIX | JIp.) 3a cUeT ux aganrtanuu. OHaKo, TOMUMO aJanTaluy, Heo0XoauMa pa3padoT-
Ka HOBBIX METO/IOB, YUUTHIBAIOIIUX CTIEHU(PUKY «OONBIINX AAHHBIX», U MPEKAE BCErO, UX HECTPYKTYPHUPO-
BaHHOCTB, a TaKXke CBolicTBa SV — 00beM (volume), ckopocTts (velocity), pasHooOpa3sue (variety), TOoCTOBEp-
HOCTh (veracity) m obocHoBaHHOCTH (validity). IIpm 3TOM Takme pabOTHI IeecO0O0pa3HO OCYIIECTBIISTH,
MPEXKIC BCEro, B CICAYIOIINX HANPABJICHUIAX: MapalielibHas 00paboTka U 00paboTKa B PEKUME PEabHOTO
BpPEMEHH.

B Hacrosiee BpeMs 3aaua pacnapajuIeIMBaHUs peniaeTes “‘cpe/icTBaMU MacCOBO-TIapaliebHOW 00pa-
OOTKHM HECTPYKTYPHPOBAHHBIX JAHHBIX, MPEXKIE Bcero, penieHusMu kareropurn NOSQL u ajgroputmamu
MapReduce” [3]. OaHako, epeurciIeHHbIe TEXHOIOTHHA HUKAK HE YYUTHIBAIOT B3aWMOCBSI3M U B3aHMO3aBHCH-
MOCTH JIaHHBIX, Pe4b HJET JIMIIb O HapallWBaHUU MPOIECCOPOB, CEPBEPOB M KJIACTEPOB JUIS MapaJlIeIbHON
00pabOTKN HEe3aBUCUMBIX NaHHBIX. s addexTrBHON 00pabOTKN «OONMBININX AHHBIX)» HEOOXOJUMBI HOBBIE
MOJICTIH JaHHBIX (YYUTHIBAIOIIHE, C OJTHOM CTOPOHBI, Pa3HOOOpa3ue MX BUJIOB, THIIOB, (POPMATOB U T.IL., C JPY-
roil — HAJIMYME HECTPYKTYPUPOBAHHOCTH) M METOJbI pa3MElICHHs JaHHBIX B TaMSTH, 00ECTIEUHBAIOIINE HX
napajuieNibHy0 00paboTKy. B kauecTBe mprMepa MOXKHO MPUBECTH aHAIOTMYHBIC PEIICHHS [T CTPYKTYPUPO-
BaHHBIX JIAHHBIX OMPECICHHOrO BHa (BEKTOPOB M MAcCCHBOB), MPEIUIOKEHHBIC M PEATN30BAHHBIC B paMKax
paboT 1Mo CO3MaHHI0 MPOrPAMMHOTO OOECIIEUEHHsT OTEYECTBEHHOTO0 BeKTOpHOro kommbiotepa I1C-2000 [3],
MPOJICMOHCTPHPOBABIIIHE CBOIO 3P (PEKTUBHOCTh, B YACTHOCTH, MPU PEIICHUH 3a/1au 00paboTKH reodusmye-
CKHX JITAHHBIX.

Uro kacaercsi peallbHOTO BpeMEHH — Heo0XoiuMa, TPekae BCero, pa3paboTka HOBBIX MOJIENIEH U METO-
JIOB TIPOCKTUPOBAHUS CUCTEM peallbHOTO BpeMeHH. COBpEMEHHOE COCTOSHHE B JAHHOW O0JIaCTH OTpaHUYH-
BaeTcs NPUMEHEHHEM JuarpamMm IepexonioB cocrosiuuii (STD — state transition diagrams), He 00saarOIIMX
BO3MOKHOCTBIO a/ICKBATHO OMUCHIBATH JIFOOBIE ITApalIeNIbHbIE TIPOIECCHI.

Jlumepamypa
1. NAUR P. A Basic Principle of Data Science / Concise Survey of Computer Methods. Lund: 1974. —
397 p.

2. HOBUKOB JI.A. bonvuue oanuvie: om bpace k Hviomony / Ilpodaemsl ympasienus. M: 2013, Ne 6. C.
15-23.
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B cmamve oaromcs onpedenenua UT-cepsuca, npoyecca ynpagnenus puckamu. s oyeHKU puckos npeoia-
2aemcs UCNOIb308aAMb MeMoObl HeUemKOU JI02UKU 8 COYeMAaHuu ¢ dIKCNepmHbIMU oyeHKkamu. /laemcsa no-
CMAHOBKA 3a0a4u pazpadbomKu CUCmeMvl CMpaxo8aHust Om PUCKo8 Kak 00H020 U3 Cnocob08 3auumal.

Kunrouessie cnoBa: UT-cepBuc, HeueTKast JIOrMKa, OllEHHBaHUE, CTPaXxOBaHUE.

BeedeHue

B cBs13u ¢ moBcemMecTHRIM BHEZIpeHHEM B paboTy nH(popMmannoHHbX TexHonoruit (UT) pykoBomuTensm
MPEenNpUsITAN U CIIy’k0 6€30MacHOCTH MPUXOAUTCS 3ayMBIBaThCS 00 obecriedeHnn HH(PpOPMATMOHHOH 0e3-
onacHoctu. Ecnu opranusanusa Nporu3BOAUT TOBAPbI UJIN YCIYTI'H, CBA3aHHBIC C I/IT, TO 3alIUTYy OT Pas3HOTO
BHJAa Yrpo3 HeoOXoamMo emie Oonple ycwnmBath, Tak kak ¢ WUT-cepBucamm (310 coBokymHOCTH MT-
AKTHBOB, KaK WMEIOIINXCS Y OPTaHMU3AlNN, TaK ¥ MPOU3BOIUMBIX €I0) CBSI3aHO OOJBIIOE KOMUYECTBO PHC-
KOB.

1. XKu3sHeHHbIl yukn UT-cepeuca

CornacHo ITIL (6mbmmoreke mydmmx pyKOBOACTB To ympasienuto WMT-cepeucamm) kaxmerii MT-
CEpBUC UMEET CBOM JKU3HEHHBIN IIUKJI, KOTOPBIN BKIIIOYAET CTAJANN CTPATEIUH, TPOSKTHPOBAHUS, BHEIPEHUS,
9KCILTyaTallHH.

Ha nro0oii cTaany )KU3HEHHOT'O IIUKJIA TPOEKTA MOT'YT BOHUKHYTh PUCKH, YTPOXKAIOIINE HENPEPHIBHOCTU
U JOCTYITHOCTH CEPBHUCOB. JJIsl MX MPEAOTBPALLIEHHUS UMH HYXHO yHpaBisiTh. OnHUM 13 3QPEKTUBHBIX CIIOCO-
0OB yMEHBIICHUsI PUCKOB SIBIISICTCS cTpaxoBaHue [1].

2. [MlocmaHoeka 3ada4yu pa3pabomku
cucmemMbl cmpaxoeaHusi om puUcKoe

Hano:

OCHOBHBIE MOMEHTHI 3aKOHO/IATEIIHCTBA 110 CTPAXOBAHHUIO;

CTOMMOCTh aKTHBOB CTpaxoBaTes, 1;

CyMMa pacxoJ1oB, 3aIUIaHUPOBaHHAs CTPaXOBaTEIeM JUIsl IPEAYIPEAUTEILHBIX Mep, V;

BeposiTHOCTB HACTYIJICHUs! CTPaxoBOTo cirydasi, P;

Hoxon crpaxoBatens, H(u);

OrpanunueHus:

— CyMMapHbIC CTPaX0OBbI€ B3HOCHI HE JIOJDKHBI OBITh HIKE 0XKHMJIAEMBIX BBIIUIAT, T.e. ® > EW, rae o —
cyMMa cTpaxoBoro B3Hoca: ® = 60W, 60 — HeTTo-cTaBKka, W — BEJIMUMHA, OTIPEACISIONas pazmMep
TEKYIIMX CYMM BBIILIAT 32 pacCMaTpUBAaEMbIi TPOMEXKYTOK BpemeHr; EW — MaremaTuyeckoe 0xu-
JIAaHHUE TEKYIIEH CyMMBI BBIIJIAT;

— HETTO-CTaBKa JIOJKHA OBbITh HE MEHBIIIE BEPOSITHOCTU HACTYIUICHHUS CTPaxoBoro ciy4as: 60>P.

7. Kpurtepuii: nenerast GyHKIUs CTPAXOBATEIIS:

(1) Ef(v,u)=H() —z() —v—k(v,u) + p(v,u)[@+ &)V (v,u) —W'],

rJie U — IefCTBUE CTpaxoBaTelis, HalpuMep, 00beM POU3BOIUMON TTPOIYKINHY, V — CyMMa, 3aTpadrBaeMas Ha mpe-

IyTipemuTenbHbie Mepsl, H(U) — moxon ctpaxoBaterst, P(v,U) — BEPOSATHOCTE HACTYIUICHHS CTPaxoBOTo cirydast, Z(U)

— 3aTpaThl CTPAXOBATEIs, & — ApAMETP, OTPAXKAIOIINI CTeNeHh HECKIIOHHOCTH cTpaxoBatensi K pucky UT-cepsuca

(ouenmBaeTtcs skcriepTom), K(v,u) — crpaxoBoit B3Hoc, V(v,U) — crpaxoBoe Bo3menienue, W’ — pa3mep yiiepoa crpa-

XOBAaTeJIS OT peaN3alUH PHCKA.

Tpebyercs: pa3paboTaTh CHCTEMY CTPAaXOBaHUS PUCKOB IIPH BBIMOJIHEHUH OTPAHUYCHUN M MAaKCHMHU3a-
1Y TIeTIeBOH (DYHKITUKM CTpaxoBaters.

ocouprLNE
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3. [pumMeHeHUe HeYyemMKoOU Ji02UKU OJ1s1 OUEHKU PUCKoOe

OnHUM H3 BOXHEHIIIMX 3TAIOB MPOIIEcca YIPABICHHS PUCKAMU SBISIETCSI KX OI[CHKA. Y MECTHO UCTIOJIb-
30BaTh METOJBI HEYETKOH JIOTHMKH, MPUMEHSEMBIC C SKCIICPTHBIMH OIICHKAMH, TaK KaK KOJIMYCCTBCHHAs
OIICHKA PUCKOB HE BCET/Ia BO3MOXKHA, a TPAJAIUs «CUIBHBINY, «CIA0BINY, «YMEPECHHBIN SBISICTCS TPpy0oit 1
MaJIoToJIe3HOH. BeposTHOCTH B 3TOM cilydae MOXKHO TPEACTAaBUTH B Oojiee THOKOW (opMe C MOMOIIBIO
JUHTBUCTUYECKUX TMEPEMEHHBIX, KaK: «KpalHe MaJOBEpOSTHO», «MaJOBEPOSITHOY», «Oolice-MecHEee BEpOsIT-
HOY», «BECbMa BEPOSTHO», «IIOYTH HaBEpHSAKa» U T.JI. Jlanee 3TH OICHKH C TOMOIIBI0 (DYHKITMH TPUHAIIICHK-
HOCTH TIPHOOPETAIOT YUCIIEHHBIC 3HadeHns n3 nHTepBana [0,1]. B cmydae oneHKH pHCKOB Jydiie BHIOpaTh
KOJIOKOJIOO0Pa3Hyto (DYHKITHIO BUIA:

(2) ,u(X, a, b’ C) = ;Zb
1+ u-¢
2a
)

rae u(x,a,b,c) — BiOpanHas QyHKUIUS TPUHAIICKHOCTH; X — 0a30Basi MIEPEeMEHHAs YHUBEPCAIbHOTO MHOXeE-
ctBa X, B JAaHHOM Cilydae MPHHUMAalOIas 3HadeHus u3 nuanasona [0, 100]; ¢ — mapameTp, onpenestomuii
pachoyioKeHne OT HEeHTpa (YHKIMU NPUHAIICKHOCTH; &, D — mapamerpsl, Biustomme Ha GopMy KpUBOH
(GyHKIMH, TOAOUPAIOTCS SKCIEPUMEHTAIBHBIM ITyTEM.

Junama3oHbl n3MeHeHUsT 0a30BOI BETUYHUHBI TSI KQKJOW JIMHTBUCTHYECKON ITEPEMEHHON ONPEIeIITIOTCS
C IOMOIIBIO dKcnepToB. Hike mpuBeneH rpaduk GyHKIIMH MPUHAUICKHOCTH JUIS TUANa30HOB M3MEHEHUS,
KOTOpBIC BEIOPAHBI CIICAYIOIIMMH:
Kpaitne manoseposarno — X € [0, 14];
MamnosepositHo — X € [15, 39];
bonee-menee BepositHo — X € [40, 60];
Becwsma BepositHo — X € [61, 85];
[Tourn HaBepHsika — X € [86, 100].
[Tocne TOro Ajsi KaXAOro Auana3oHa MOAOUpArOTCs mapaMerpsl a u b, crpoutcs rpaduk (QyHKIMU
MPUHAITICKHOCTH.
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3aknroyeHue

Taxum oOpa3om, npeasaraeTcs IpeACTaBIsATh BEPOSITHOCTHU TOSIBJICHUS PUCKOB B Oosiee THOKOM BHIIE, HC-
MOJIb3Yys DJIEMEHTHI TEOPUU HEUKHUX MHOXKeCTB. OHMM W3 IyTell cHkeHus puckoB UT-cepBucos sBisercs
cTpaxoBaHue. /[aHa rmocTaHOBKa 3a1auil pa3paOOTKH CUCTEMBI CTPaxXOBaHUS PHCKOB UM TpHBeIeHa (YHKIHS
MIPUHAJIEKHOCTH, C MIOMOIIBIO KOTOPOH MO>KHO YHMCIIEHHO OLIEHUTHh BEPOSTHOCTH MOSBJIECHUS PUCKOB, BBIpa-
YKEHHBIE C TOMOILBI0 HEYETKOH JIOTHKH.
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Jlumepamypa

1. KUCEJIEBA T.B., MACJIOBA E.B. Vnpasaenue puckamu UT-cepsuca na cmaousx e2o Hcu3HeHHO20
yukiaa // UadopmaTtuzarus u cBsa3b. 2013, Ne 2, C. 128-131.
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NNAT®POPMA UT- CEPBUCOB YMNPABINEHUA APXUTEKTYPOW NPEONPUATUA

Konaparses B.B., Ilerpsinun E.B.
(Mockosckuii @usuxo-Texnuueckuit Hnemumym (I'Y))
biggroupl@gmail.com, eugene.petryanin@gmail.com

Paccmampusaemces cocmas naamgpopmur UT-cepsucos obecneuusaromux ynpasieHue apxumexkmypou
npeonpusimusl.

Kirouernie cnoBa: UT-cepBuckl ympasieHus, oonayHas uHTepHeT-uiargopma UT-cepBucos, ynpasie-
HUE apXUTEKTYPOH MPenIpUITHSI.

BeedeHue

B pa6ote A.MepkynoBa u M. ®upcosa [1] cucrematusmpoBanbl GyHKIMH sxu3HeHHOTO 1HKiIa PDCA!:
“pa3pa0oTka apXMTeKTYpPbl IlejIeBOH CHCTeMbI-BHEJApPeHHE aPXUTEKTYpbl LeJIeBOH CHCTEMbI-
Ha0JII0/IeHNe 32 X0/10M NPUMEHEHHNS APXUTEKTYPbI — yJIy4llleHHe apuTeKTypbl”’(KOHKPETHO paccMaTpHu-
BaeTCsl cHcTeMa MEHeKMeHTa KadectBa). /s mepedynst GYHKIUI ympaBiIeHHS apXUTEKTYPOH OIpeesieH
nepedeHb MT-cepBrcoB obecnednBaromux ux ucroinHeHue. Mcmomnenne GyHkmuit npu moxnepxkke WUT-
CEpBUCOB MO3BOJISCT UCIIOIHUTh UKIMYHOE YIpaBICHHE apXUTEKTypol mpeAnpuatus. B nanHoit pabote
Hauaroe B [1] paccmorpenue UT-cepBrUCOB AeTanM3upyeTCsl U Pa3BUBACTCS MOJXO0]] K KOHCOJIUIAIMU CEPBHU-
COB Ha 001ayHON MHTEpHET-TuTaThopMe.

1. OHmosnozau4yecKull UHXUHUPUH2

B cootBecTBuu ¢ [2] ompenenum kak HavansHBIH WU T-cepBuc — moacucteMy « OHTOJOTHUYSCKHMA MHKH-
mupuar». OH oOecrnieunBaeT (popMHUpoBaHHE 3amuceid B popMe CIpPaBOYHHUKOB, KIIACCU(PUKATOPOB, THUIIEP-
tekctoB 1 Wiki. [To3BomsieT hopMUpOBaTh U MONACP)KUBATH HAUATIbHBIC ONMCAHHS PACCMATPHBACMOMN CHUCTE-
MBI. MOXKET JOMONHATHCS pa3HBIMU (popMaTaMu ONMUcaHuii — rpaduka, MaTeMaTHKa, BUIIEO U JIp.

2. [MusaliH koHmeHma

s mpou3BoACTBa (qU3aiiHa) KOHTEHTAa ONMCAHMS C MPUMEHEHHEM Pa3JIMUHBIX HU(POBHIX (hopMaToB
(rpaduka, HIUTIOCTpAIYS, BUACO | Jp.) mojacucreMa « OHTOIOTHUECKI WHXUHUPHHT JTOTONHsETCs «/lu3aitn
CTyJIMEH KOHTEHTa.

3.  ApxumeKmypHbIl UHXUHUPUH2

IMoacucremMa «ApXUTEKTYpPHBIH HHXKHHUPUHT» [2] paciupsier u J0NoNHIeT nojacucteMy “OHTONIOTHYe-
CKUH WHXUHUPUHT . DOPMHUPYET OMHUCAHUS apXUTEKTYPhl MPEANPUATHS MPUMEHEHHEM CIPAaBOUYHUKOB dJIe-
MEHTOB apXHUTEKTYphl U CIIPABOYHUKOB MX CBs3el Mexay coOoil. Tem caMmbIM 3Ta moacucTeMa MO3BOJISET
OIMCHIBATh YCTPOMCTBO IESTEIBHOCTH HPEANpHUATHS B (OpPME LEIOCTHOIO CHCTEMHOIO MPEICTABICHUS:
3JIEMEHTHI IUIIOC CBSI3H 3JIEMEHTOB.

4. KoHgueypamop omyemos, uHhopMayUuoHHoOe
u peasiameHmMauyuoHHoe obecrneyeHue pabomHukos

INoncucrema «Konduryparop oT4eToB) HallpaBieHa Ha CO3/1aHUE, [10C/IE 3aHECEHUs 3alUCei B OHTOJIO-
THYECKYI0 U apXUTEKTYpHBIE TOACHUCTEMbI, HABUTAIIMOHHBIX M y4eOHBIX OMHCAHHWMA, periaMeHTAIlMOHHBIX
JOKYMEHTOB TIPEJICTABIISIOIINX YCTPOHCTBO apXUTEKTYphl Ipeanpuatus. llpencraBuser oT4eTsl B yI00HOM
W JIOCTYITHOM JIJIsl UCTIONB30BaHMs BUJIE, TTO3BOJISIET GOpMUPOBaTh 0a3y 3HaHUI 00 YCTPOWCTBE AEATENHbHO-
CTH TIPEATPHUSTHSI.

265



COJIEP)KAHUE

5. O6y4yeHue yyacmHukoe dessmesibHOCMu

Ioncucrema «O0yyeHHE YYACTHUKOB JICSATEIBHOCTHY OIHPAsCh HA OMUCAHUS CIIPOSKTHPOBAHHOW ap-
XUTEKTYPBI TPEANPUATHS, & TAKXKE CTyIUHHO CO3TaHHOTO KOHTEHTA, MO3BOJIICT ()OPMHUPOBATh U JOBOJHUTH
JI0 YYaCTHUKOB OOy4YeHUs MOJOOPKU YUEOHBIX MAaTEepHalioB 00 apXUTEKType. TakkKe IO3BOJIIET CTPOUTH
TpaekTopuu 00y4ueHus (yIeOHBIe TPOrpaMMBbl), KOHTPOJIUPOBATH WX MPOXOXKIEHHE YIACTHUKAMU OO0Y9IeHHS,
OILICHUBATh JOCTUTHYTHIC YYaCTHHUKAMH OOyUeHMs pe3ynbTaThl. TeMm caMbiM 0OecrieYrBaeT KOMIIETETHOCT-
HBII MTOJIXOJ] MPU YIIPABICHUH aPXUTEKTYPOU TPEIIPUSITHSL.

6. YnyqyweHus u usmeHeHus1 dessmesibHOCMU

Hanonuenue noacucteMsl «YIIydIIeHAS] U U3MEHEHHS» JEATSIbHOCTU B 3HAUUTEIBHON MEpe 3aBHUCHT
OT ypoBHs €€ 3penocTu. B cTapToBOM BapuaHTE 3TO MOXKET OBITh CEPBHUC PEATU3YIOUIMHI Clienyonme GyHK-
LMK
— ¢opcaiiT;
—  aKTanu3auus MpeICTABICHUN apXUTEKTYphl MPEIANPUITHS M0 Pe3yIbTataM NpOpabOTaHHBIX M MPUHS-
TBIX K UCTIOJHEHUIO N3MEHEHHIA.
Ha crienyromieM ypoBHE 3peiOCTH MOTYT IPUMEHSTHCS IOTIOTHUTEIbHBIC CEPBUCHI, HATIPUMED:
— OEHYMapKeTHHT;
—  MOJJICPXKKa JACATCIbHOCTH KPEaTUBHOM CETH YUYACTHHKOB MPOPAOOTKH YITyUIIICHUIH.

7. KoHconudauusi UT-cepesucos
Ha o6na4yHol nnamgopme

Paccmotpennsie UT-cepBrchl B3auMoomonHAOT apyr Apyra (puc. 1). EcrecTBeHHO chOopMUpPOBATH
eIMHYIO [TaHeJb PEJCTaBICHUS CEPBUCOB Ha 00JIa4HON UHTEPHEHT-TIIaThopMe.

Plan/ Doy Lnkn
PaspaboTka HEMMEHEHME ynpasneHuA
Check/ ApXWUTEKTYPOW
YnyqyweHnue fHabnoaeHue npeanpuATKA
3. AuszaiH
—
| 1. OHTONOIrMYECKNIA MHKUHUPUHT l Nnaatdopma
. NT-cepsucoe
2. ApXUTEKTYPHbIA MHMUHUPUHT
4. NHdpopmaumoHHoe K
OOKYMeHTauuoHHoe obecnevyeHue J

[ 5. O6yyeHue J

6. YAyULWEHWA U M3MEHEHUSA

—

Puc. 1. Komnonenmor nramgpopmor UT-cepsucos
VIPABNIeHUs APXUMEKMYPOll NPeOnpumus

KoHcosmaanust TaHHBIX ¥ CEPBUCOB B 00JaYHOM MIaTopMe MO3BOJISET MPEAOCTABUTH METOI0IOTHYE-
ckyto (Platform-as-a-Service), uadopmarmonnyio (Information-as-a-Service) m TeXHHUECKYIO MOIIEPKKY
(Process-as-a-Service) B equHoM HH(OPMAIMOHHOM TIPOCTPAHCTBE, 0OECIIeYnBast XpaHEHHE OIBITA ¥ 3HAHHS
B eIMHOM TIpocTpaHcTBe (Storage-as-a-Service).
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HavanbHble penieHuss MO CO3JaHHUIO TaKoM IUIATGOPMBI YKE Hadald MpopabaThIBATECS METOI0M
«HATYPHOTO MaKETHPOBAHIS» U Pa3MeEIIaroTcsa Ha WWw.labsm.ru.

Jlumepamypa

1. MEPKVIJIOB A.B., ®DUPCOB M.B. UT-cepsucht scusneHHO20 YUKAA CUCTEMbL MEHEONCMEHMA Kadem-
cmeéa | MexayHapoaHON HaydHO-TIpakTHYecKoi KoHpepeHimn «Teopusi akTUBHBIX cucTeM-2014»
(TAC-2014).

2. KOHJPATBEB B.B., IETPAHUH E.B. Oumonocuuecxuii u apxumexmypHulil UHICUHUPUHE OP2AHU3A-
yuonnvix cucmem | MexIyHApOAHOW HAYYHO-TIPAKTHUCCKON KoH(epeHImn «Teopusi akKTUBHBIX CH-
crem-2014» (TAC-2014).
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UT-CEPBUCbLI XKUBHEHHOI'O LIUKIIA
CUCTEMbl MEHEOXMEHTA KAYECTBA

Mepkyaos A.B., ®upcos M.B.
(Mockosckuti @uzuxo-Texnuueckuit Hnemumym (I'Y))
anton.merkulov@gmail.com, mikhail.firsov@phystech.edu

B cmamve npugeden nooxoo k nocmpoenuio cucmemamuzayuu u anaiuzy HUT-cepsucos nodoepircKu rHcu3-
HEeHHO20 YUKIIA CUCTHEMbI MEHEOICMEHMA KAUecmad.

Kirouerwie cnoa: knaccudukarop UT-cepucos, UT-cepBucel moanepxku xuzHeHHoro nukia CMK,
¢yskiun xuzHeHHoro 1ukita CMK, nukn PDCA.

BeedeHue

ApXUTEKTypa NpeanpusiTHs ONHUCHIBAET KJIIOYEBbIE MEPCIEKTUBBI YCTPOMCTBA AESTEILHOCTH MPEATIPHSI-
tust [2]. B pamkax CMK 3Tu onucanus moiepKuBaroTcsl.

B xauecTBe OHON M3 NEPCIEKTUB APXUTEKTYPhl IPEAIPUATH paccMarpuBaercs npeacrasieHue UT-
cepBucoB. s BeisiBneHust U T-cepBrcoB, nx aHamm3a W MEPBUYHON KIACCU(PHUKAIMH MOXKHO BOCTIOJB30-
BaThCs MOJIEIBIO )KU3HeHHOTo 1ukiIa CMK.

1. 2Ku3HeHHbIU yukn CMK

Cy1iecTByeT MHOXeCTBO (hopm mpesicTaBienus xu3HenHoro mukia CMK (Hanpumep, dopma ompene-
asiemast metogonorueii GERA[3] u3 crangapra TOCT P MCO 15704). B kadectBe mpocToii OPMBI MOXKHO
ucnonb3oBath ympasieHueckuil 1ukia PDCA (Plan-mianuposanue, Do-ucnonnenue, Check-nposepka, Act-
KOPPEKTHPOBKA WX yiydinenune). [Ipu geTaapHOM CpaBHEHHUH 3TAIOB IIUKIIOB, MOXKHO 3aMETUTh, 94TO (opma
npencraBienns GERA u ¢popma PDCA paBHOCHIIBHEL.

Anamu3 criocoba npezacrasieHnss CMK B ¢popme PDCA (cM. prc. 1) 03BONISIET BBIACIUTE TIepeueHb (yHK-
it CMK. Ha puc.1 sranam nuxina PDCA nipuBenieHsl B COOTBETCTBHE (PYHKIIMH BEPXHETO YPOBH (0003HAYEHBI
OOIBIIMMA CKPYTIICHHBIMH TPSMOYTOJIBHUKAMHE), OHA B CBOIO OYepeAb JEKOMITO3MPYIOTCS Ha (DYHKIMH Ooiee
HHU3KOTO YPOBHSL

2. UT-cepeucbl npednpusimusi: No3uyuoHuposaHue UT-cepaucos noddepKKU XU3HEeHHO20
uukna CMK

Ha puc 2. npencrasien npumep tunosnorun UT-cepucos npeanpustus [1]. B kadecTBe npusHaka, mo
KOTOPOMY TPOM3BECHA THUIIOJOTH3AIMA, BBIOPAH MPHU3HAK JCATEIBLHOCTH, KOTOpYIO mojjepxuBaroT NT-
CEPBHCHI.

Ha puc. 2 UT-cepBuce! momnepxku ¢yHKIui xm3HeHHOT0 nnkia CMK BBIIeIeHBI 3€IeHBIMH METKaMHU.
Heobxoaumele s peannzanmu UT-cepsuce! monaepxkku CMK onpenensrorcst mocpeacTBOM:

— Ananmza ¢pyHKuui sxuzHeHHoro ukna CMK.

— Amnammza cucreMaTu3alu U TUIIOJIOT MU I/IT-CepBI/ICOB OpeaAnpuATHsL.

3aknroyeHue

Cucremarmzanus UT-cepsruco mognepxxkun CMK HeoOxonnMa Jutst TOCTPOSHUS €IMHON apXHUTEKTYPHI
MPEANPHUITHS U NIPU3BaHa 00SCICUUTh ONITUMANIbHOE HeTosiHeHue nestenbHocTn CMK nocpenctsom peanu-
3a1uu paHee He BbisBiIeHHbIX U T-cepBuCOB.

Cpemu mepcrieKTUBHBIX 3ajad MCCIIeOBaHUM B 00JAaCTH ONMCaHUs apXUTEKTyphl nesrenpHoctd CMK
MO>KHO BBIJICIIUTE CIIEAYIOITHE:

e Pazsurtne apxurektypsl CMK B ycnoBusix npuMmeHnenus: coepemeHHbx U'T-cepBucos.

e Paspabotka oOauHoi mwiathopmsel yrnpasienus UT-cepeucamu (paboThl Haj Hel BEAyTCS B HACTO-
sIIee BpeMms).
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WHpopMaLHOHHbIe
NOTOKH
MaeHTudvunposanHsie peGosadua
AHUHOHE pOB _ 1.4 Ynyu watb CMK
Waentudmunpopanybie Tpebosauua
noTpebuTenel
> 1.4.2
TpeGoaauma cTaaapTos 1.4.1 CoBupats 1.4.2 AkuentosaTe
HAYECTES ¥npasnate
HAen vaeu
—> peanusaumeit

WaeHTuduunposatH e TpeBosaHmuA
AHUMOHEPOR > 1.1 PaspaBaTbiBaTh 1.3 OcywecTenats
metogonoruio CMK B MOHUTOPMHT OEATENbHOCTH
COOTBETCTBMM C TpeboBaHMAMK 8 ycnosuax CMK

WaeH M unposakHeie TREBosaHuA
notpefutenai

»

TpeGosanms cranaapTos

— Plan/ Check

1.2 BHegpaTb 1 nogaepwmsars CMK

ezt 1.2.2 HanonHaTs 23
MNpoBoanTL

PaspabaTbiBaTe
AOKYMEHTBI ofbyyeHune D
[+]

CMPaBOYHHKK

Puc. 1. Ilpoyeccroe npedcmagnerue qbynkm%g.«cusnenuoeo yukia CMK (& gpopme yuxna PDCA)
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OBosHaYe HUA

Cepence CTME
DACCMETRWESSMEE B CTETES @

1.MT-cepeENCE

1.1 Cepence nogoep:m 1.2 Celpsncu 1.4 CepeAcH KOMNETEHT-
YNPAENEHUR SPXMTEKTYPON 1 SETOMETHISLMN noaaep#i HR (HR-nHxnHnpanr)
PENaMEHTAEMH NpeanpUATHA HCNDNHEHWA

AERTENEHOCTH
npeAnNpUETHR

1.1.1 Capenca yNpagnaHns —| 1.4.1 Activity Support 1.4.2 Capance KMS 1473
SPXNTEETYPOA Uaneswx — HACTAEHWUECTED, [cHcTEMHHE Cepevca LMS
CHCTEM AERTENEHOCTH 1.2.5 Cepencu ROHCSNTHHT, WHDOPMELNOHHEE

T SETOMASTHIAUNNA CONpoOBDHOEHNE CEPENCE)

I npoesTos OERTENEHOCTH

1.2.1 Cepencu 1.2.2 Cepancu 1.2.3 Cepencu 1.2.4 Cepencu |
SETOMETUISLNN SETOMETHISLMN SETOMETUISLMK SETOMETUISLNN 1421 1422 1423
TEXHOMOTHYE TN GuaHec- noxymeHTooS0poTE CHCTEM Capency HoeocTHEE Cepencsl

NpOLECCOE NpoLECoos YpSENSHUA ENPTYSNEHEX cepence Wiki
[ACYTIT) EEICTEEOK

1.2.4.1 Capavcu 1.2.4.2 Capenca 1.2.4.3 Capencya
SETOMETHISLNK SETOMATHIBLMH CHCTEM SETOMSTHISLNN CHOTEM 1.4.2.4 Cepencu 1.4.2.5 Capencu
CHCTEM YIPSENEHWA DECYDCIEMHA ynpaEneHus GnaHec- 0SMEHS ONETOM NOA0EPHEN
YNREENSHWR npeanpuaTHR (ERP) npoueccamm (BPM) [npod.geTh, ENEKTPOHHEX
NPOEXTAMN GopyME W ap.) PErNEMeHToR

Puc. 2. Ilpumep xapmor UT-cepsucos npeonpusimus co
CHO3UYUOHUPOBAHHBIMU HA Hell cepaucamu dicusnenno2o yukaia CMK
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Jlumepamypa

OUPCOB M.B. Hcmopus pazsumus uH)OpMAYUOHHBIX MEXHOI02UU NOOOEPHCKU CUCTHEM YAPABIEHUs.
npeonpusmus.

Wnrepuer-nmyonukanus http://labsm.ru/course/view.php?id=29. 2014r.

B.B.KOH/JIPATBEB. Koucmpyxmop pecynaprozo menedxcmenma: Ilakem mynomumeoutinolx yueOHbIX
nocoouti. M.: Uadpa-M, 2011.

Ipomviuinennvie asmomamuzupogannvle cucmemvl. Tpeboganus K cmaHOApPMHLIM APXUTNEKMYPAM U
memooonozusm npeonpusmusi. TOCT P UCO 15704-2008/ denepanbHOE areHTCTBO TI0 TEXHUIECKOMY
PETyIHPOBaHUIO u METPOJIOTHH. WnuTepuer-mmyOnukarius
http://labsm.ru/mod/resource/view.php?id=485.
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K BONPOCY OLIEEHKU UHTEIFPAIIbHOIO PUCKA MH®OPMALIMOHHON U
®YHKLMOHAIIbHON BE3OMNACHOCTU MHOIO®YHKLUUOHANBbHbIX
NMHO®OPMAUUOHHBLIX CUCTEM UHTETPUPOBAHHbBLIX CTPYKTYP OBOPOHHO-
NMPOMbILLITEHHOIO KOMIMJIEKCA

MuxeeB B.A.
(OAO «HHLIDBT», Mocksa)
info@nicevt.ru

Amnanuz u oyenxa uHmMezparbHO20 PUCKA UHPOPMAYUOHHOU U PYHKYUOHATLHOU 6E30NACHOCHU MHO2ODYHK-
YUOHATLHBIX UHDOPMAYUOHHBIX CUCTEM UHMESPUPOBAHHBIX CMPYKMYP 000POHHO-NPOMBIULIEHHO20 KOM-
njleKca OCHOBAH HA UCHONb30BAHUU I02UKO-8EPOAMHOCMH020 Memoda. Memoo npedocmagnsem Mexanusm
0N ghopmanuzayuu MHOICECMEA ONACHBIX COCMOSHULL CUCEMbL, d, ¢ OPY20ll CIOPOHbI, — MEOPemuyecK
000CHOBAHMNBILL NOOX00 K KOIUYECMBEEHHOU OYeHKe PUCKA CUCTHEMDL.

KiroueBsie ciioBa: WHTErpaNbHBIA PHUCK, WHGOpMAIMOHHAas W (yHKIMOHAIbHAs 0e30MacHOCTh, MHO-
royHKImoHanbHBIE HH(POPMAIIMOHHBIE CUCTEMBI, 00OPOHHO-TTPOMBIIIUICHHBIH KOMIUICKC.

Pe3ynpTathl anropuTMu3aniy npouecca aHajan3a U OLEHKH PUCKOB, BO3HUKAIOLINX B Pa3HbIX MPEIMET-
HBIX OO0JIACTSIX, TIO3BOJISIIOT C/AEIATh BBIBOJ O TOM, YTO OCHOBHBIC IOAXOJBI K aHAIW3Y M OLIEHKE PHUCKOB,
MOKHO CYHMTaTh CXOAHBIMHU. IIpu 3TOM oOIleHKa pHcKa B COOTBETCTBUHU C MEXKIYHAapOIHBIMU CTaHAApTaMU
SIBIISIETCS. UTEPALMOHHBIM MIPOLIECCOM, T.€. 00INasi OLEHKA PUCKa JOJDKHA MO3BOJIATH CHENATh BBIBOA O TOM,
JOCTUTHYT JIM AOIMYCTHMBIN puck [1]. B ciy4yae ecnu gOmyCTHMBIA PUCK HE TOCTUTHYT IIOCIIE MPUMEHEHUS
Mep 0e30MaCHOCTH (3AIMUTHBIX Mep), TO MPOIecC OIIEHKH PUCKa AO0JDKEH ObITh TOBTOpeH. U Tak /1o Tex mop,
MoKa He OyJeT JOCTUTHYT yKa3aHHBINA JOIMYCTUMBIN PUCK.

[Ipennaraemplii MOAXOM K OIIEHKE WHTETPATHHOTO pHUCKa MH(QOPMAIMOHHON M (pyHKIIMOHATHHOU Oe3-
onacHoctd (M®B) MHOropyHKIMOHAIEHBIX WHQOPMAIIMOHHBIX CHCTEM HHTEIPHPOBAHHBIX CTPYKTYp 000-
POHHO-TIPOMBIIIIEHHOr0  Komiuekca (MHMC HC OIIK) OCHOBAH Ha HCIONb30BAHMH  JIOTHKO-
BEPOATHOCTHOTO MeToa [2,6].

OnpenenuMm noa uHTerpaibHbM puckom MO MUC UC OIIK cymmy pHcKOB pecypcoB, U3 KOTOPBIX
OHA COCTOMUT:

R=3R
i=1

rae Rj — puck i-ro pecypca, N — konuuecTBo pecypcoB. C KaXIbIM PECYPCOM CBSI3aHO MHOXKECTBO OTMACHBIX
coctosiauii (OC), peanuzanus KOTOPBIX MPUBOAUT K OTKa3y TAHHOTO pecypca.

ITox puckoM i-ro pecypca MOHUMAETCsl CYMMa PUCKOB, CBSI3aHHBIX C peau3allieil OMacHBIX COCTOSHUI
JAHHOTO pecypca:

M
R=2>1
=

r7e Iij — PUCK pean3aliH J-T0 ONACHOTO COCTOSHUA i-ro pecypea, j=1,M ; M; — KOIH4ecTBO OMacHHIX CO-

CTOSIHHIA I-r0 pecypca.
ITox prCcKOM pealTi3aliy j-r0 OMIACHOTO COCTOSIHUS I-T0 pecypca IMOHUMAETCs IPOU3BE/ICHHE BEPOSTHO-
ctu Pjju cronmocty noteps Cjj OT peann3alnuy JaHHOTO OITACHOT'O COCTOSTHUS pecypca:

G =R *Cy

21 Muozogyuxyuonanonas unpopmayuonnas cucmema unmezpuposannoii cmpykmypor OIK (MUC UC OIIK) —
9MO MEPPUMOPUATIBHO PACAPEOeNIeHHAs CUCeMa coopd, Xpaunerus, oopabomxu u npedcmagienuss UHGopMayuu, uH-
mezpupylowas 6 eOuHoe UHMOPMAYUOHHOE NPOCMPAHCMEO CHEeYUdIbHble NPOSPAMMHO-MEXHUYEeCcKue cpeocmed u
obecneuusaiowas noswviuenue s@ppexmusnocmu UC OIIK npu paspabomke, npouzsoocmee u peaiuzayuu oopazyos
B00PYIHCEHUSL U BOCHHOU MEXHUKU, NPOOYKYUU OB0UHO20 HAZHAYEHUS U SPANCOAHCKOU NPOOYKYULL.
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1. MpedeapumenbHasi OyueHKa PUCKO8 pecypcoe

B Hacrosiiee BpeMst CyIecTBYeT oOmIeNnpHHATas KIacCH(OUKAIHS PUCKOB 110 YaCTOTE€ BO3HHKHOBEHHUS
yiep0a, B COOTBETCTBUH C KOTOPOW BBIACTISIOTCS CIIAYIOIIUE KIIACChl PUCKOB [2]:

—  peIOKue PUCKH, Ui KOTOPBIX XapakTepHa Mayas 4acToTa pealM3allii PHCKa, T.. Malas BEepOSTHOCTb

HACTYIUICHHUS ylepoa;

—  PHCKH CpEJIHEH 4acTOThI, JUI KOTOPBIX XapakTepHa CPEAHSS YacTOTa Pealn3allid PUCKA, T.€. CPEITHSA

BEPOSITHOCTh HACTYIUICHUS yiep0a;

—  YacThle PHUCKH, JJISI KOTOPHIX XapaKTepHa BBICOKAs YaCcTOTa Pean3allii PUCKa, T.C. BHICOKAs BEPOST-

HOCTh HACTYIUICHUSI yIepoa.

[Ipu 3TOM, MONUTHKA yNpaBieHUS PUCKAMU IS KOKIOTO M3 YKa3aHHBIX KJIAcCOB OyleT CyLIECTBEHHO
pa3In9aThCsl.

Hpyroii cioco0 kimaccudpuramuu pUCKOB — MO pa3mepy ymepda (moTeps), BEIPaKaeMoro JACHEKHBIMHU
enuHuIaMu ymepOa. Eciu umeercst monnas nadopmanus 00 yrpo3ax, ysI3BUMOCTSIX M CTOMMOCTH PECYPCOB,
TO OTpeJiesieHre pa3Mepa yiiepOa He BBI3bIBAaeT clokHOcTel. Ecim ke Takoil mHpopManuu Hel0CTaTOqHO,
TO COOTBETCTBYIOIIUE KIIACCHI PHCKOB MOXHO YCTAHOBHTH Ha OCHOBE 3KCIIEPTHOTO 3akitoueHus. [To maHHO-
My KPUTEPUIO MOXKHO BBIJICTHUTH:

—  MaJIble PUCKH, T.€. T€, IO KOTOPHIM MaKCUMAIIbHBIN yIIepO HEBENUK;

—  CpeIHHE PUCKH, MAKCUMAJBHBIN yIIepO Al KOTOPBIX XapaKTepPHU3yeTCsl KaK CPeTHUIA;

—  BBICOKHE PHCKH C OOJBIINM MaKCHUMAaIbHBIM yIIepOOM;

—  KaracTpo()MUeCKUe PUCKH, XapaKTeprU3yeMble UCKIIIOYUTEILHO OONBIIMM MaKCUMAILHBIM YIIEPOOM.

[NonoOHas knaccudukaiys Ype3BbIYaHO BaXKHA M MIUPOKO UCIIONIB3YETCs Ha IpakTuke (Tadm. 1).

Tabnuya 1. I pynnuposka puckog no wacmome
BO3HUKHOBECHUA U pasmepy yujepoa

I1o gacTore
Ho pasmepy Penxue Cpenueit 4acTOTHI YacTtsie
Mansle pucku - - +
Cpennue pucku + + +
Beicokue pucku + + -
Katactpopuueckue pucku + - -

Taxas knaccuuKaus Mo3BoJseT MOHATH CIICHU(PHUKY PAa3IUUHBIX PUCKOB. OUEBUIHO, UTO I PHCKOB,
BBIJICJICHHBIX B COOTBETCTBHMHU C JaHHOW Kiaccu(HUKalued, METO/Ibl aHalu3a M yIpasieHus OyIoyT coBep-
IIEHHO Pa3HbIMH.

Maiisle pUCKH — pEIKHE U CO CpelHEel 4acTOTOW — He TpeOyroT BHUMaHUs, T.€. YIPaBJICHUE PHCKOB
CBOJUTCS K MX MUCHOPUPOBAHMIO, OTKa3y OT ympasieHus. Eciu roBoputh 0 karacTpouieckux puckax, To,
KOHEYHO K€, X HaJl0 CTpaxoBaTh, T.€. OCYIIECTBIIATh Mepeaady ynpasieHus puckom. Ecimu pecypc nmoasep-
’KEH BBICOKUM M YaCThIM PUCKaM, TO €0 JIydIlle MPOCTO 3aMEHUTh — (PaKTHUECKH, 3TO O3HAYAET OTKa3 OT pe-
cypca. OcrajbHble pUCKH, OTMEUYEHHBIE B Ta0J. 1 3HAKOM IUTIOC, TPpeOYyIOT aHaNIN3a, ONpeIe/IEHHON CTENeHH
JeTaTu3allui pU OLIEHKE, YIIPaBJIeHHe UMU CBOJUTCS K OCYIIECTBICHHIO MPEBEHTUBHBIX MEP 10 CHIKEHHUIO
pHCKa.

2. OCHOBHBbI€ MOoJI0)KEeHUS JI0O2UKO-
eeposimHocmHo20 memoda (JIBM)

Ilocie Toro, kak OCyIIECTBIIEHO ONUCAHUE CLIEHAPUEB JACHCTBUSI OIIACHBIX CBONCTB PEKOMEHAYETCS AJIS
OLICHKH ONAaCHOCTH MPOBECTH JIOTHYECKOE MOCIMPOBAHUE BCETrO Habopa MOJTyYeHHBIX ClieHapues [2, 3].

Hnst 3aganus TpeboBaHnil 6€30IaCHOCTH, TI€ YPOBEHb pUCKa OB ONpeAesieH Kak HeAOMYCTUMBIN, aHa-
JIM3UPYIOTCA CHECHApHUHU )IGfICTBI/ISI O9TUX OITaCHBIX CBOI>'ICTB, PaCCMOTPEHHLIE HAa NPEAMET ONPEACICHUA TOH
YacTH CIieHapus, B KOTOPO 3aaHue TpeOoBaHmii 6e30macHoCTH OyAeT MaKCUMabHO 3((HEKTHBHBIM.

[locne 3ananust TpeOOBaHUI TPOBOAMTCS aHATHM3 U OLIEHKA PUCKA OMAacHOro (akTopa ¢ y4eTOM BBINOJ-
HEHHS CPOPMUPOBAHHOTO TPEOOBAHUS C TEM, YTOOBI ONPENENNUTh JOCTATOYHO JIM CHU3HWICS YPOBEHBb pUCKA

[2].
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B JIBM B kauecTBe 0a30BBIX HCIONB3YIOTCSA MOHSATHS OIACHOTO COCTOSHUS CHCTEMBI M OIACHOCTH —
CIOCOOHOCTH CHCTEMBI IEPEXOIUTh B OMacHOe cocTossHue. Onicanne OMacHOrO COCTOSIHUS CHCTEMBI HauH-
HaeTcsi ¢ cocraBieHus cueHapust OC, KOTOpBIH CTPOMTCS C HMCIOJIB30BAHHUEM ONEpauuil AU3BIOHKLIUS H
KOHBIOHKLIUS HaJl MHULUUPYIOIIUMH YCIOBUSIMH U COOBITHUSMHU.

B kauecTBe WHHUIMHPYIOMUX YCIOBHUA (YTpo3) M COOBITHIA MOTY BBICTYNATh OTKa3bl OJHOTO WU HE-
CKOJIBKHIX DJIEMEHTOB CHCTEMBI. Ka)KZOMy 3JI€MEHTY CHCTEMBI CTaBHTCS B COOTBETCTBHE JIOTHUECKAs Tepe-
MeHHas X¢ (kK = 1,..., h) ¢ ABYMS BO3MOKHBIMH COCTOSIHUSAMH (Hampumep, paboTocrmocoOHOCTH/0TKa3a, ro-
TOBHOCTH/HETOTOBHOCTH H T.II.) C 33JIAaHHBIMH BEPOATHOCTHBIMH TIapaMeTpaMH ITHX COCTOSHHUHA Py U Ok =
1 — Pk

Cuenapwii sIBIsieTCS OCHOBOW JIJIsl COCTABICHUS JIOTHUECKON (DYHKIMHU, WK (QYHKIHMK anreOpbl JTOTHKH
(DAJD), onuceiBaromielt OC cUCTEMBI.

CrnenmytomuMm marom siBisieTcst mpeodpazoBanne (YYHKIUH aaTreOphl JIOTHKA K BEPOATHOCTHON (PyHKIINH,
KOTOpasi B JAJbHEHIIIEM UCIIONIB3YETCs U OTYUYEeHUS! KOJTMYECTBEHHOM OIICHKH BEPOATHOCTH peaIn3aluu
OMacHOTO cocTosIHUSA [4].

Takum oOpa3oM, ¢ OJHON CTOPOHBI, METOJ] MPEAOCTABIIAET MEXaHU3M sl (hOpMaATM3allnd MHOXKECTBA
OITaCHBIX COCTOSTHHI CHCTEMBI, a, C APYTOi CTOPOHBI, — TEOPETHUECKH OOOCHOBAHHBIM MOJXOA K KOJHYe-
CTBEHHOM OLIEHKE PUCKA CUCTEMBI.

[ns cucrteMsbl, COCTOALLEH U3 pa3IMUHbIX pecypcoB, JIBM ucnosbe3yercs ¢ LEIbI0 NOMYyYEHHUS KOJIUYe-
CTBEHHBIX OIIEHOK BEPOSTHOCTEH pean3allii OMACHBIX COCTOSHHUM AJIsi KaKIOro BHIA pecypcoB. B cBoro
ouepenb, Kax bl pecype B JIBM Taxke paccMaTpuBaeTcs Kak OTAEIbHAs CUCTEMA.

3. lMocmaHoeka 3ada4yu oUeHKuU
UHMeepanbHo20 pucka NO6 MUC UC OlK

JlaHO: pecypc ¢ HOMEpPOM |, [JIsl KOTOPOTO BBIIENEHBI ONAcHbIE COCTOAHMA S, j = I,..., m, Toe m —
YHCII0 BO3MOXKHBIX COCTOSIHUNA. CTPYKTypa OMacHOrO COCTOSIHUSI U BEPOSATHOCTH MHHIUHPYIOMINX COOBITHH
(yrpo3) X«, k=1,..., h.

TpeOyercs HaiiTH:

—  BEpOATHOCTH Pj; peanm3anuy onacHbIX COCTOSIHUI i-ro pecypea Sy, j = 1,..., m;
—  3Ha4UMOCTHU Z(Xy) KaXXI0T0 WHUIMHPYIOIIETO YCIOBHUS WM COOBITHS Xk C YUETOM €ro BKJaJga B pea-

3aIIMI0 OTTACHOTO COCTOAHMA Sjj; K — HOMEp HHHUIMUPYIONIEr0 COOBITHS MU YIPo3bL, k = 1, ..., h.

4. Anzopumm pewieHus

Hlar 1. CocraBneHue clieHapHs ONACHOTO COCTOSHHUSA Sjj.

[ar 2. IToctpoenrne @AJI ¢ HCTIOIB30BAHUEM OTIEPAIMA KOHBIOHKITUS M JU3HIOHKITUS HA OCHOBE CIIe-
Hapusl OIIAaCHOTO COCTOSHUSA Sj.

lar 3. IToctpoenue BepositHocTHOU pyHkuun (BD) Pjj Ha ocHOBe QyHKIIMM alreOpbl JOIUKH.

[lar 4. Pacuer BeposiTHOCTH Pj; peanu3anuy onacHOro COCTOSHMS C IOMOILBIO BEPOSITHOCTHON (PyHK-
IIUH.

Hlar 5. Pacuer 3HaunmoctH Z(X) KaxI0il yrpo3bl ¢ y4eTOM e BKJIa[a B PEATH3aI[HI0 OMaCHOTO COCTO-
STHUSL.

3HAYUMOCTh 3JIeMeHTa (YTpo3bl) OMpPEeNaeTcss Ha BEPOSITHOCTHON MOJIENN KaK YacTHasl MPOU3BOTHAS
Bo.

JJ1st OLIeHKH BEpOSTHOCTEH OTKA30B PECYpPCOB MCIIONB3YIOTCSI CTATHCTHUECKH JOCTOBEPHBIE, JTHOO0 3KC-
nepTHele naHHble. s mojcyera yniepOa UCIONB3YIOTCS W3BECTHBIEC MOJIXO/bI, TaKHe, KaK MPSIMOW CHET U
OIICHKA TIOPOTOBBIX 3HAYCHUIA pucka [2, 5].

Heo6xon1umMo oTMETUTB, YTO TaKOM MOAXOJ SIBISETCS KOHCTPYKTUBHBIM TOJIBKO NPW HAIWYHU allpHOP-
HOW MH(OPMAIMK O CTATUCTUYECKHU JTOCTOBEPHBIX JaHHBIX.
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OBPABOTKA BOJ1bLUMX OB bEMOB HECTPYKTYPUPOBAHHbBIX
OAHHbIX HA NMPEANPUATUA

Masmoxk O.I1.
(Ancmumym npobnem ynpasnenus PAH, Mockea)
pavshok@gmail.com

Onucoieaemesi nPoPaAMMHAs MOOeb KPYNHOMACUMAOHOU RAKEMHOU 00pabomKu HeCmpyKmypupo8aHHbIX
OAHHbBIX.

Knrouessle cioBa: 0obIIMe JaHHBIC, TapaJlJICJIbHBIC BBIYUCIICHUSA, MMPEACTABJICHUC JaHHbBIX.

HenpepriBHOE MOCTyMIIEHHE HOBBIX JaHHBIX, TPEOYyIOMMX OBICTPYIO 00pabOTKy, MpHYEM B peatbHOM
BpPEMEHH, CPABHUMBIM CO BPEMEHEM WX MOCTYIUICHUS, CO3/IaET TaKoW 00beM, KOTOPBIA TPYIHO XPaHHTh U
00pabaThIBaTh TPAIUIIMOHHBIMU CIIOCO0AMH.

OnHako HEOOXOJMMO Pa3/IeNATh MPOEKTHI MO CO3IAHUI0 MACIITAOHBIX BHICOKOHATPYKEHHBIX CUCTEM H
MPOEKTHI IO OOJBITUM JaHHBIM. [T0CKOJNBKY CYIIECTBYET OONBINIOE KOJIMYECTBO 3ajad, U PEHICHUs] KOTO-
PBIX CHCTEMBI, TepepadaTbiBaronue netabaiTel JaHHBIX, CO3/IABAINCH, H CKOpee Bcero emeE OyayT co3ma-
BaThCs, HAa OCHOBE TpaaulMoHHbIX DWH-TexHomoruli, T.e. 6€3 HCIOJIb30BaHUS WHCTPYMEHTOB OOJIBIINX
JTAHHBIX.

OnuH W3 TakMX WHCTPYMEHTOB - mporpaMmHasi Mojens MapReduce, kotopasi Obuia mpeacTaBicHa B
2004 [3]. C Tex mop oHa cTajia OYeHb MOMYJIAPHOW MOJEIBIO [T KPYITHOMACIITAOHOM MakeTHOH 00paboTKu
naHHbIXx. MapReduce OCHOBBIBaeTCS Ha MapajlieNuM3Me JaHHBIX. OTa MOJENb JAaHHBIX - Mapbl KO-
Ya/3HAYCHUS, TJIC ¥ KITFOYH ¥ 3HAYCHUS] MOTYT OBITh IPOU3BOIBHO CIIOKHBIM.

Kiroueras uness MapReduce 6ep€r cBoé Hadaio B ()yHKIIMOHAJILHOM MPOTPAMMHUPOBAHUU M COCPEIIO-
TOUeHa BOKpPYT ABYX (yHKuuii Broporo nopsnaka: Map (Kapra) u Reduce (Ymenbmenne). ¥ obenx GyHKIui
€CTh J[Ba BXOJHBIX MapaMeTpa, COBOKYITHOCTh TMap KIF0Y/3HaueHHe (BXOAHON HAOOp AAHHBIX) U OMpPEIeIICH-
Has ToJb30BaTeNs M (PyHKIHMS NepBOro mopsiaka [2]. Map u Reduce mpuMeHSIIOT MOJTB30BATENBCKYIO PYHK-
U0 Ha MTOJIMHOKECTBE MX BXOJIHOI0 Habopa naHHbIX. TakuM 00pa3oMm, Bce TIOAMHOXKECTBA HE3ABHCUMO 00-
pabaTheIBarOTCs OnpeeieHHON OIh30BaTeNsIMU (PyHKIINEH.

Map u Reduce orTnuuaroTcs Mo TOMY, Kak OHHM MPOHM3BOAAT TE€ MOJMHOXKECTBA OT CBOETO BXOJHOTO
Habopa TaHHBIX ¥ JOCTYIA K MOJIb30BATENBCKON (DYHKIUH:

— Map HazHaYyaeT KaKIOW OT/EIBHOM Mape KIoY/3HaYeHHe BXOJAHOW HAOOp JaHHBIX K COOCTBEHHOMY IOJI-

MHOKecTBY. [103TOMY, BCe TTapbl HE3aBUCUMO 00Pa0OTaHbI MOJIh30BATEIBCKON (DYHKIIUEH.

— Reduce rpynmupyeT mapbl KIFOY/3HAYCHHE 1O MX BXOTHBIM JIAHHBIM, YCTAHOBJICHHBIC X KIIOYAMHU.

Kaxcias rpymnmna cTaHOBUTCS OTJICNIbHBIM TOJMHOKECTBOM, KOTOPOE 00padaThIBacTCsS OJHAXKIBI ONpe-

JIeTICHHOM MOJIb30BaTeNsAMH (DYHKIIHEH.

Knwoy  3HaveHwne Knwoy  3HaveHwne

+ 4

L=

HE33BWCMMOE Bxop HEe3aBMCMMOE
MoAMHOXECTED MoAMHOXECTED

Puc.1. a) Map 6) Reduce

Pucynok 1 mokaseiBaer kak Map u Reduce crposT He3aBucuMo oOpabaThiBacMble MOJMHOMXECTBA.
Kaxxnoe mogmMHOkecTBO 00pabOTaHO OFHAXKIBI ONMpECIICHHOW Moib3oBarensmMu (GyHKIuer. dakTruueckas
¢dyHKIIMOHATBHOCTH Map u Reduce omepariuii B OCHOBHOM OTIPEAETSETCS CBA3aHHON ¢ HUMU TMOJIb30BATEIb-
ckoil (hyHKIMEH. Y 1MOJIb30BaTEIIbCKON (DYHKIIMU €CTh JOCTYI K MOJMHOKECTBY BXOJHBIX JaHHBIX M OHO
MOXET OBITh TTPOU3BOJIBEHO CIOXKHBIM. [lop30BaTenbCcKre (PYHKIMH HE TPOU3BOIAT WIH HHU OJHY, WU OJIHY,
WJIM MHOXECTBO Tap KJIr04/3HaueHue. THIl MpOU3BEeIEHHBIX KIIIOUEH U 3HAYCHUH MOXET OTJIMYAThCS OT TeX,
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KOTOphIC OBLIM BO BXOIHBIX mapax. HaOop BbIxoaHbIX AaHHbIX Map u Reduce mHOXecTBO (0€3 ycTpaHEH-
HBIX yOJIMKATOB) Pe3yJIbTaTOB BCEX BHIYHUCIICHUH MOJIh30BATEIBCKON (DYHKITUH.

Brimonnenne MapReduce B 0CHOBHOM COCTOMT U3 ABYX CTaAMH, KOTOPBIE BCETa UCTIONHAIOTCS B YET-
KO MMocJe1oBaTeIbHOCTH: Ha MEPBOI CTaMU BXOJHBIE JaHHBIC TIOCTYNAIOT Ha BX0A (QyHKIMU Map, KoTopas
HE3aBHCHMO TepelaéT KaKIYIo Mapy KII0Y/3HaueHNe CBA3aHHOM MOIb30BATEIHCKON (DYHKITHHL.

Breixognsie nanable GyHKIHH Map TOBTOPHO pa3felstoTCs M 3aTeM COPTHUPYIOTCS IO KOy, TaK 9TO
Kakzas TpyIna nap Kiouy/3HaueHre ¢ WACHTUYHBIMU KIII0YaMH MOKET ObITh nepeana ¢pyHkuun Reduce Ha
BTOpOil craamu. llonp3oBarennckas QyHKIusA, cBsi3aHHas ¢ (yHKue Reduce, Moxer Torma moxyduTh 10-
CTyH ¥ 00paboTaTh KAKIYIO TPYIITY OTACIHHO.

Tak Kak Bce BBI30BBI TIOJIB30BATEIbCKUX (PYHKIMI HE3aBUCUMEI IPYT OT Apyra, mporpammbl MapReduce
MOTYT OBITH BBITIOJHEHBI C MACCOBBIM PacHapaliieIMBaHIEM.

B teopun, Map moxeT ObITH pacmapaiesieHa 0 KOJIMYECTBY BXOJHBIX TMap KIF0o4/3HadeHue. Makcu-
MaJlbHas CTeleHb mapaienuiMa craaui Reduce 3aBUCHT OT uMclia KIIIOYEH BBIXOAHBIX JAHHBIX HA CTaJAUU
Map. Haubonee u3BecTHas peanusaius nporpaMmHuoil Mmoaenn MapReduce - Apache Hadoop.

Apache Hadoop sBisercst mmatdopMoii IporpaMMHOTO 00ECITEYeHHUSI ¢ OTKPBITHIM HCXOTHBIM KOIOM
JUT XpaHEeHUs W KpyImHOMacmTabHo#l 00pa0oTki HAOOpPOB JaHHBIX Ha KIIACTepax HEJOPOTHX aIapaTHBIX
cpeact obmero HasHayenusi. Hadoop - BeicokoypoBHEBHI TpoekT Apache, pazpaOoTaHHBIN U HCHONB3Yye-
MBI TJI00aTBHBIM COOOIIIECTBOM YYaCTHHKOB U TOJIb30BaTeNei [4].

He cMmotps Ha TO, uTO bombime /[aHHBIE HA3BIBAIOT «HOBOW IOy, «OONBIINMH TEPCICKTHBAMID, H
TEM, YTO UBMCHUT NOAXO/ IIPHU aBTOMATU3AllUU MMPECAINIPUATHSA, CYHICCTBECHHBIX W3MEHEHHUH B CO31aHUU HUH-
(hopMaImoHHOM HH(GPACTPYKTYphI He Bo3HUKaET. Mcmonb3ys [Ipuniun pakropusanuu [1] MOKHO BBIICINUTh
00pabOTKy HECTPYKTYPHUPOBAaHHBIX JAHHBIX B OTAEIBHYIO TO3a7a9y, KOTOpas He 3aTPOHET OCTAIbHBIE MO-
IOy UH(POPMALIMOHHON CUCTEMBI, YTO 00ecteuuT Oonbiryto Han&xkHocTh Beeit UT unppacTpyKTyphl npea-
TIPUSTHS.
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Paccmampusaromes nooxoowr k peuteruro 3a0ay ynpagieHus AgMOHOMHLIMU 00LEKMAMU C UCTIONb308AHUEM
UHMENIeKMYanbHblX mexHonozuu. [lokxazana cmpykmypa uHmennekmyanbHou CUCmemMbl HA OCHO8e a2eHm-
HO-0pUEHMUPOBAHHO20 NOOX00Ad C UCHONb30BAHUEM €OUHO020 UHDOPpMAYUOHHO20 npocmpancmea. I[lpeo-
cmasnen azeHm QopmMuposanus eOUH020 UHPOPMAYUOHHO20 NPOCTNPAHCMEA.

KirroueBble clioBa: MHTEIUICKTYaIbHAS CHCTEMA, areHT, eANHOE HH(POPMAIIMOHHOE TPOCTPAHCTBO, TUIAHHU-
POBIIUK, Oa3a 3HAHHIA.

BeedeHue

B Hacrosiiee Bpemst pacIIUpSIOTCS 00IacTH 3a1a4, TPEOYIOIMX UCIIOIB30BAHUS COBPEMEHHBIX MOAXO0-
JIOB M TEXHOJIOTHI. DTO CBA3aHO C HEOOXOJMMOCTBIO PEIICHHS 3a/1a4 B YCIOBHUSX, ONACHBIX ISl KU3HH He-
JIOBCKA WJIN UCKIIIOYAIOMIUX MPUCYTCTBUC YCTIOBCKA (MCCTa TEXHOI'CHHBIX aBapHﬁ, IMPUPOAHBIX KaTaKJIU3MOB,
HaJIMYUe BPEIHBIX M3ITydeHuH, miaHeTel CoTHEeYHOH cucTeMsbl U Ap.). [1o 3Toi mpuanHe CTaHOBATCS BOCTpe-
OOBaHHBIMU MHTEIJICKTYaJbHbIE CUCTEMBI AJIS1 YIPABJICHHUsS aBTOHOMHBIMU OOBEKTaMU.

OnHoli 13 BayKHBIX 3a/1a4 TAKOW CHUCTEMBI SIBISETCS 3ahada (GOpMHUPOBaHUS leJICHANPAaBICHHOTO TIOBE-
nenust [1,2]. B maHHO#M cTaThe MPEACTaBICH MOAXO/] K CO3MAHUI0 MHTCIUICKTYaJbHOW CHCTEMbI Ha OCHOBE
areHTHO-OPUEHTUPOBAHHOTO MOAX0/Ia C UCIIOIB30BAHNEM EAMHOTO HH(POPMAILIMOHHOTO TPOCTPAHCTBA.

1. UumennekmyanbHasi cucmema
ynpaesieHusi aBmoHOMHbIM 06bLEKMoOM

CoBpeMeHHbIE aBTOHOMHBIE OOBEKTHI COCTOAT U3 MHOXKECTBA MOMYJICH, KAXK/IBI U3 KOTOPHIX PEIIacT
CBOM CIICIIU(UYCCKHE 3a7]aul B paMKax IpeaMeTHON obmactu [2]. s Kax10# 3a1auu XapaKTepPHbI CBOU
MCXOJIHBIC IaHHBIC, TEXHUUECKUE CPEACTBA U METO/IBI PEIICHUs. MOayIi MOTYT OBITh MPEACTABICHBI B BUJIC
OTJICTIbHBIX TPUIIOKEHHH, KOTOPBIE, B KOHTEKCTE ar¢éHTHO-OPHUEHTHPOBAHHOTO TIOAX0/1a, ABJISFOTCS HHTEI-
JICKTYaJIbHBIMHU areHTaMH ¢ COOCTBEHHOM 0a30i1 3HAHUIA.

J1J1s 1ieneHanpaBieHHOrO TIOBEICHHUS MHTEIUICKTYaIbHONH aBTOHOMHOM CHCTEMBI HEO0XO0IMMa COBMECT-
Hasi paboTa ee areHTOB C UCMOJIb30BaHUEM MPOoOIeMHOM o0nacTH. [IpobieMHast 001acTh - 3TO BCE 3HAHUS,
HEOOXOAMMBbIE JIJIsI PEIICHH s 3a/1aUH yIIPaBJICH s aBTOHOMHBIM 00bekToM [1,2].

dopmupoBaHue NpoOIeMHON 00JJaCTH MOXKET TPOU3BOIUTLCS C MOMOIIBIO 3HAHUN, KOTOPBIC CO3/IAI0T-
Csl pa3JIMYHBIMM MCTOYHUKAMH M XPAHATCS B MX JIOKAJIbHBIX 0a3ax 3HaHuid. J[1s paccMarpuBaeMoi MHOTO-
areHTHOM CHUCTEMBI IIeJICHATPABICHHOTO TIOBE/ICHNUS, B KAYeCTBE OCHOBHBIX HCTOYHHUKOB 3HAHUN (MHTEIICK-
TyaJIbHBIX areHTOB), (OPMHUPYIOIIUX 3HAHMS B CBOeM (hopMaTe, BBIICSIOTCS CICAYIONIUE: areHT TeXHUYe-
CKOTO 3pCHMsSI; areHT PEYEBOr0 B3aWMOJCHCTBHS, areHT BOCIPHUATHS PEAIbHOIO MUpa 4Yepe3 JIaTuhKH.
CTpyKkTypa MHTEIJUIEKTYaJIHOM CUCTEMBI TIPEJICTaBlIeHa Ha pucC. 1.

2. [lpedcmaenieHuUe u ucnosb3o8aHue
3HaHul 8 uHMeJsIIeKmyanbHoOU cucmeme

WnTennexTyaapHas CHCTEMa UCIONB3YET 3HAHUS, KOTOpPbIE MPEICTABIISIFOTCS B BUJIE OMUCAHHNA CYLITHO-
crei [1,2]. CymHOCTH MOTYT IPEACTABIATHCS, B IPOCTEHILIEM CiTydae, ypaBsSOIUMHI BO3ACHCTBUSIMU U

2 Cmamos nod20moesneHa npu noddepcke PO®OU (FpaHm Ne 14-07-00880)
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PeanbHblit mup

AreHT peyeBoro
B3aUMOAENCTBUA

ATeHT BoCRpHATAR

Lpeanmmm Mupa Yepes

aTuMKN

AreHT TexHM4ecKoro

3peHna

AreHT opmupoBaHua NpobaemHon
obnactu

AreHT GOPMMPOBAHNA YNPABAAIOWNX
BO3AEMCTBUIA

AreHT peanu3aupy ynpasasiowyx
Bo3peicTBM

ABTOHOMHbI 06BEKT

AreHT BbIBOAA rpadmyeckoil U peyesoit MHGOPMaLMK Nonb3oBaTeno

B3, B/} MHOTOareHTHOI cUCTEMbI

Puc.1. Cmpyxmypa unmennexmyanibHou cucmemsl

npu3HaKkamu. B xadecTBe mpu3HaKa, HaMpUMep, MOXKET OBITh HAJTHYHE WM OTCYTCTBHE KaKOTO-THOO Hpea-
METa, paccTOsIHKUE 10 00beKTa M T.1. TakuMm 00pa3oM, COBOKYIHOCTh NPU3HAKOB COOOIIAET O TEKYILIEM CO-
CTOSTHHU OOBEKTA.

Cucrema npencTaBicHHs 3HAHUK B BHJIE IPU3HAKOB MO3BONIACT YHU(PUIUPOBATH 3HAHUS, XPAHSIINECS B
Pa3NUYHBIX MOAYJISAX U CO3aTh CUCTEMY YIPaBIICHUS, HE 3aBUCALIYIO OT Cpe/l C KOTOPBIMU pabOTal0T MOIY-
U cucTeMBI (hopMupoBaHUs TpobaeMHON obmactu. Kakaplii MoIyns B TakoW cuUcTeMe padoTaeT co CBOeH
YHHUKQJILHOM CPEJIO M UMEET CBOIO YHUKAIBHYIO 023y 3HAHUI.

3. AeceHm ¢hopmupoesaHusi eQUHO20
UH¢OopMayuUOHHO20 rnpocmpaHcmea

3HaHus, 00eCIeYnBarOIINe padoTy KaXI0ro MOAYJISA, XpaHATCSA B 0a3e 3HaHUU MOayJd B opmare, KO-
TOPBIH oTpakaeT crienupuKy QyHKIIMOHUPOBaHUS MOAY/IS. OIHAKO, JUIS PEIICHHUS 3aJladyM IIeICHAIIPaBIICH-
HOTO TIOBEJICHWsI aBTOHOMHBIM OOBEKTOM HEOOXOAMMO YUYUTHIBATH BCE CBEACHUSA, U C DTOW ENBIO 3HAHUS
JOJDKHBI UMETh 001U (hopMaT U eIMHOE NpeACTaBlicH!e 3HaHuH. OIHUM U3 PEIICHUH JaHHOW 3a/1a4yM sB-
JIAETCS CO3J]aHNE MHTEIUICKTYAJIbHOTO areHTa, OCYIIECTRIISIOMETO (POPMUPOBAHUE €IUHOTO WH(POPMAIOH-
HOTO MPOCTPAHCTBA C 001Iel 0a30ii 3HAHUN U YHUBEPCAIBHBIM (JOPMATOM Iepenadr nHHOpMaIiuu.

Cucrema, OCHOBaHHAs HA €MHOM HH(POPMAIIMOHHOM MPOCTPAHCTBE, SABIISETCS YHUBEPCAJIHHON 1 MOYXKET
OBITh OJIMHAKOBO PE3YJILTATUBHO MCIIOJIL30BaHA B PA3JIMUHBIX MPEAMETHBIX 00macTax. OHOM U3 TaKMX CUCTEM
SIBJISIETCSI cucTeMa (hOPMHUPOBAHUS ITPOOJIEMHOM 00JIaCTH U3 pa3iIMUHbIX 0a3 3HAHHI, KOTOpas UTPACT BAXKHYIO
POJTb B pabOTe MHTEIUIEKTYaIbHOM aBTOHOMHOM CHCTEMEI, JIENIaeT e€ paciiupsieMOl U MO3BOJISIET PElIaTh 3a/1a91
MIPY U3MEHSEMBIX BHEIIHUX YCIOBUSX. [IepcriekTMBHBIM HApaBJICHUEM TIOCTPOCHUS MPOOJIEMHOM 00J1aCTH SIB-
JISICTCSI UCTIONb30BAHME KOHTEKCTa ONMMCAHUM CYIIHOCTEH. DTO aKTyaJIbHO JUIs MPOOJIEMHBIX 00J1acTel 0OJIBIIOro
pa3Mepa, Tak Kak IMO3BOJISIET COKPATUTL 00pabaThIBaeMble 00 BEMbI 3HAHUH TP MIPUHATHH PEIICHH.
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Pacemampusaromes ocobennocmu peanusayui MHO20A2EHMHOU CUCEMbL, CEA3bI8AIOUIel] UHMENICKIMYalb-
HbIX A2eHMO8 HAYYHO-06PA306AMENbHOU 0eSMENbHOCIU C PEno3umopuem HayyHo-o6pazosamenbHulx 00b-
exkmos u cepsucos. Ilpedcmasnena unmezpayus. pacnpeoesienibix 6 8blYUCIUMENbHOU Cemu PA3HOPOOHbIX
UCMOYHUKO8 3HAHULL U CePEUCO8 OJis Pearu3ayull KOJUIeKMUSHO20 00CMYNA K HeMy PA3IUYHbIX KAme2opuil
VUACMHUKO8 HAYYHO-00PA308AMENbHBIX NPOYECCO8 HA OCHOBE MHO20A2EHMHO20 U OHMONIOSUYECKO20 NOOXO-
0086

KnroueBbie cnoa: MH(popMannoHHO-00pa30oBaTeNnbHOE MPOCTPAHCTBO, MHOTOAreHTHAsI CUCTEMa, OHTO-
norust, ”H(QOpPMaLIMOHHBIE PECYPChI, CEPBUCHI

BeedeHue

Coznanne nHpOpMaIOHHO-00pa3oBaTenpHOTO npoctpancTBa (MOII) B BeICIINX yIeOHBIX 3aBEICHUSIX
CBSI3aHO C BHEIPEHUEM HOBBIX CETEBBIX ()OPM B3aMMOJEHCTBHUS YyYaCTHUKOB HAyYHO-00pa30BaTeIbHBIX MPO-
neccoB. MOII obecnieunBaeT co3gaHue M peajn3alrio COBMECTHBIX 00pa3oBaTeNbHBIX MPOTPaMM HECKOJIb-
KHMH By3aMH, HAyYHO-HCCIICAOBATEIbCKUMU UHCTUTYTaMHU U npeanpustusimu. [Ipu stom gocturaercs uH-
Terpauusi y4yeOHBIX IUCIUIUIMH OJHOIO HAIIPaBIIEHUS MOJATOTOBKH, aBTOPCKUX HAy4YHO-TIEIarOTHYECKHX
KOJIJICKTHBOB, OOECTEYeHUs] aKaJeMHUYeCKOW MOOWIBHOCTH, HAYYHBIX HCCICAOBAaHMN B paMKax oOmiei
MpeIMEeTHON 00IacTH.

[Ipennaraemas B pabote opranm3zanus MOIl Ha 0CHOBE MHOTOAareHTHOTO W OHTOJIOTHYECKOTO TTOIX0JIOB
[1,2,3] mO3BOJIAET OCYIICCTBIATh MHTCHCUBHOE M JAMHAMUYHOE HapallMBaHHE HAYy4YHO-0OpPa30BATEILHOTO
KOHTEHTa M CO3[acT YCJOBHS JUIS Pa3BUTHS BUPTYAIbHOW aKaJZeMHUYEeCKOH MOOMIBHOCTH IperojaBaTenei,
HAYYHBIX pAOOTHUKOB M O0YYaIOLIUXCSL.

1. Apbxumekmypa MHO20a2eHmMHou
cucmemsbi peanusayuu NOIT

B BUpTYanbHBIX NPEANPUATHSIX, QYHKIMOHUPYIOIIUX B PACIPEIeICHHON BEIYUCIUTEIBHOM Cpelie, B
Ka4ueCTBC MHTCIUICKTYAJIbHbIX ACCUCTCHTOB J'IIOIleI\/'I MOT'YT BbICTYIIATh NPOTpaMMHBIC ar€HThbI, KOTOPbIC UMH-
THUPYIOT TIOBEJICHUE JIIOZICH 1, 00J1aast 00Jiee BHICOKUMH BO3MOXKHOCTSIMH T10 ITOMCKY, 0TOOPY ¥ 00paboTKe
OOJBIIMX MAaCCHBOB MH(OPMAIIHH, CIOCOOHBI B 3HAYUTEIBHON CTEIIEHH YCKOPHUTH MPOLIECCHI PEIICHHS pa3-
HOOOPA3HbIX 3a/1a4 HayYHO-00pa30Ba-TeIbHOM AEATEIbHOCTH.

B Teopun nponeccHoro ynpasieHus NPEeAIPUSITUIMEI IPUHATO BBIIEIATH BIaJEIIbLEB ITPOLIECCOB U
BJIAJICIIBLIEB PECYPCOB. BiiaenbIpl pecypcoB MpeaoCcTaBIIsSIOT WM MIPUMEHSIOT PECYPCHI TS BHITIOIHEHUS
(byHKIHI 110 UX TPeoOpa30BaHMIO B MOJIE3HBIEC Pe3yIIbTaThl. BiiaiesbIibl MPoIeccoB OCYIIECTBISIOT KOOPAH-
HAIMIO OCYIIECTBIICHUS TTOCIIEIOBATENBHOCTH (PYHKIMH BIIaIeIbIIaMU PECYPCOB (LIEMOYKH JCHCTBHIM) JUTS
MOJTyYCHHUS] KOHEYHOTO pe3ysibTaTta. B COOTBETCTBHHU ¢ TEOPHEH OHTOJIOTMYECKOr0 HHXKMHUPHUHTA J(neTiia
[4] arenTs! (B TepMuHOIOTHY J{METHIAa aKTOPBI) BBITIOJHSIOT IIPOU3BOACTBEHHBIC M KOOPIMHAIIMOHHBIC aKThI
(cM. puc.1).

2 Cmamos nod20moesneHa npu noddepicke PO®OU (TpaHm Ne 13-07-00917)
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KOOPAMHALMA PO/ AKTOPOB MCNONHEHMNE
/ . \ K-AKT M-AKT

| Kmup | AKTOPbI

\

\ _——— «——-

\\7 K-OAKT M-GAKT

OTBETCTBEHHOCTb MONHOMOYMS KOMNETEHLMMN

Puc 1. [{leasmenvrocmo acenmos (akmopog)
6 npoyeccax npeonpusmuLl

Tun akTUBHOCTH Ha PUCYHKE | MpeicTaBiIeH pOMOOM (CHMBOJIOM MPOU3BOJICTBEHHON aKTUBHOCTH) UITH
3aKJIFOUYEHHBIM B KPYT (CUMBOJI KOOPINHAIIMOHHONW aKTUBHOCTH).

Paznenenne akTMBHOCTEH TIEPEHECEHO Ha CeMan3aIiio areHToB B MAC. AreHT-KOOpANHATOP SBJIS-
€TCSl MHTEJUICKTya bHbIM areHToM. OH BBITIOJHSET CleAyromue (GyHKIIMA YIIPABJICHUS: B COOTBETCTBUU C
3aKa30M-KIMeHTa (hOPMUPYET IMOCIE0BATEIHPHOCTh BHITIOTHEHHSI aKTUBHOCTEH, TOAOUPAET NCTIOTHUTEIICH
Ha POJIH, TUTAHUPYET BHIIOJHEHNE TPOIIecca 0 CPOKaM, OTCIIKMBAET X0 BBRIIOTHEHHS MTPOIEcca, KOOPIH-
HUPYET UCTIOJNHUTEIIEH B Cllydae OTKJIOHeHH. J{1s opranu3anuu paboThl areHTa-KoopIuHaTOpa TpeOyeTcs
Haymure 0a3bl 3HAHWH TPUHSTHS PEIICHHH, KOTOpasi COJEPKUT TpaBUiia pa3penieHusi KOHPJINKTOB areHTOB-
WICTIOTHUTENEH B COOTBETCTBHUH C CUCTEMHBIM KpuTepreM 3(PPEeKTUBHOCTH H C ITON TOUKH 3pEHUS OTPAXKAET
OTBETCTBEHHOCTh areHTa-KoOpJMHATOpa 32 UCIIOJHEHUE BCETo Mpolecca.

ATEHTBLI-UCIOTHATEN B HOTalluu MAC sBistoTcst PCAKTUBHBIMU ar¢HTaAMU U UCIIOJHAIOT KOHKPETHBIC
POIH B HCTIOTHAEMOM TIpotiecce. s Kaxmoil poiu xapakTepeH CBOM YpOBEHb KOMIIETCHITUH BIAJCHHS aK-
TUBHOCTSIMH (ICWCTBUSIMH) U X KOMIIOHEHTAMH: CEPBUCAMU U HH(POPMALIMOHHBIMI PECYPCAMHU.

2. OHmosio2u4yecKoe onucaHue
e3aumodelicmeusi aceHmMoe

O¢ddexTrBHOE B3aNMOIEHCTBIE areHTOB B HHPOPMAIIMOHHO-00pa30BaTEIbHOM IIPOCTPAHCTBE, HHTE-
TPUPYIOLIEM Pa3HOPOAHbIE HH)OPMAIIMOHHO-00pa30BaTeIbHbBIC PECYPCHl H CEPBUCHI, OCYILIECTBIISETCS Ha
OCHOBe OHTOJIOTHIA [2]. [t MPOEKTUPOBAHMS MOJICIICH B3aUMO/ICHCTBHUS areHTOB MPEIaracTCs MOJICPHM-
3UPOBATh OCHOBHBIC KOHCTPYKIMK onTostoruu npeanpustaii TOVE [3].

B undopmannonHo-06pa3oBaTeIbHOM POCTPAHCTBE BBIACISIOTCS KOOPAMHUPYIOIIUE U HCIIOTHSIOLIIE
areHThl; areHTHI-TIOCTABIIMKH, OCYIIECTBIISIFONINE JOCTABKY HEOOXOAUMBIX HH(POPMAITMOHHBIX PECYPCOB U
CEpPBHUCOB, a TAKXKE areHThI-KJIMEHTHI, (QopMUpyoLIe TpeOOBaHUA K KOHEYHOMY MPOAYKTY WIIN YCIIyTe.
Mesxay areHTaMu XapakTepHbI OTHOILECHHS yIIpaBiieHus, popMupoBanus TpeOoBaHuil (3aKkaza), UCIIOIHEHHS
W TIOCTaBKH PE3yJIbTaToB nporecca. [IpuyeM, OJMH U TOT jK€ areHT Hay4HO-00pa30BaTEIbHON eI TEIbHOCTH
MOJKET BBICTYIIATh B Pa3IUUHBIX UNocTacax. C 3TOW TOYKHM 3pEeHHS areHT MOXKET UTPaTh pa3IMyHbIE POJIH B
npoleccax 1 pojib CTAHOBHUTCS JOMUHHUPYIOLIEH KaTeTOpHel B OHTOJIOTUH B3aMOJEHCTBHUS areHTOB.

st ponu B 0011I€M B COOTBETCTBUH C [ 3] XapaKTepHBI CIEAYIONINE aTPHOYTHI:

Role (G, A, Auth, Sk, Pol, Res), rue

G — oHa MM HECKOJIBKO LieJIeH, KOTOPBIX POJb JOJKHA JOCTHYD;

A - aKTHBHOCTH (IIPOLIECCHI), KOTOPHIE AOJIKHBI OBIThH BBIITOJIHEHBI UL JOCTHKEHUS LIETIeH;

Auth - monmromounst (authority), He0OX0TUMBIE PONH IS JOCTIDKEHHUS Tieiieit. TTONMHOMOYMS BKITIOYAIOT
IpaBa MCII0JIb30BAHMUS PECYPCOB, IIPaBa BBHIIIOJIHEHHS aKTUBHOCTEH M NIPaBa M3MEHEHMS CTaTyca IeHCTBUH;

Sk - kommerennuu (skills), He0OXOAMMEIE [IJIsI BHIMOIHEHHS aKTUBHOCTEN;

Pol — otBeTcTBeHHOCTH (MONUTHKY - policies) Wik OrpaHUYeHHs, Criel(UIHBIC ISl TOH POJIH U CBS-
3aHHBIE C BHIMOIHEHUEM POJIBIO MTPOIIECCOB;

Res — pecypcsl u cepBucsl (Resources, Services), BblieIeHHBIE I POJIM B paMKax €€ TIOJTHOMOYHNH.

3. TexHosno2us1 e3aumodelicmeusi aceHmoes e NOI1

[Tpumenenne nHGOPMATOHHO-00Pa30BaTEILHOTO MTPOCTPAHCTRA IS PEIICHUS UHTEUICKTYaTbHBIX 3a-
Jlad Pa3InYHbBIX KJIACCOB OCYIIECTBISIETCS MyTeM THOKOM KOH(UTYpaluy MPOIIECCOB, HCITONB3YIOIIHNX pac-
MpeIeIICHHbIE HAyYHO-00pa30BaTeIbHbIE PECYPCH U CEPBUCHI JIIS peaTH3allii WHAUBUYaIbHBIX MOTPEOHO-
CTEH KOHEYHBIX MMOJIb30BaTene. OOBIYHO THITMYHOE PEIICHNE HHTEIUICKTYaTbHOM 3aa9 CBOJUTCS K ClIe-
JYIOLIHM LIaram:
1. ®opmynupoBKa MMOIB30BATENEM C TIOMOIILIO areHTa-KIMEHTA IOCTAHOBKHY 3a]1auu.
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2. OTbop areHTOM-KOOPJWHATOPOM pEIICBAaHTHBIX 33jJaye arcHTOB-UCIOJHUTENEH W  areHTOB-
MTOCTABIIIUKOB.

3. OTOop areHTaMH-UCTIOTHHUTEISIMH M areHTaMU-TIOCTABIIU-KAMH aKTUBHOCTEH W COOTBETCTBYIOIIUX
WHPOPMALMOHHBIX PECYpPCOB M CEPBUCOB.

4. Tlonck areHTaMH-MCTIIOMHHUTESIMA W areHTaMH-TIOCTABIIIMKAMH B COOTBETCTBHH C OIPEICICHUSIMHU
AKTUBHOCTEH HEOOXOIUMBIX HH(POPMAIIMOHHBIX PECYPCOB M CEPBUCOB.

5. HcnonHeHne Ha OCHOBE IPUMEHEHH HHPOPMAIIMOHHBIX PECYpPCOB OTOOPAHHBIX CEPBHCOB.

6. TIpoBepka IOMyCTUMOCTH TOJYYECHHOTO PEIICHHs 3a/la4d arcHTOM-KOOPJWHATOPOM Ha COOTBET-
CTBHE ITOCTABICHHBIM I[EJISIM.

7. B ciyyae OOIyCTUMOCTH MOJYYEHHOI'O PEUICHUS! BBIBOJ C MOMOUIBIO areHTa-KIMEHTa OTBETa Ha
chOpMyIMPOBaHHBIH 3a1poc.

8. B ciy4ae HEJONMYCTHMOCTH MOMYYSHHOTO PEIICHUS] KOPPEKTHPOBKA MIOCTAHOBKY 33/1a4¥ U MEPEXO]T
Ha MyHKT 2.

Takum 00pa3om, perieHre HayqYHO-00pa30BaTeNbHBIX 33Ja4 CBOJIUTCSA K HTEPAIHOHHON CepHH MOUCKOB
nHTeIIeKTya pbHpIMU areHTamMu B MOII, oOecnednBaromieii TOYHOCTH OTOOpa pENEBAHTHBIX HAYYHO-
00pa30BaTeIbHBIX CEPBUCOB M HH()OPMAIIMOHHBIX PECYPCOB.
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METOL4 CTPYKTYPU3AUUUN MOOETU BI/I3HEC-I'IPOLI,ECCA24

dénopos U.T.
(MoCH)

Owubka 6 dexomnozuyuu Mooenu OusHec-npoyecca NPUeoOUm K e2o Henpasuivhomy ananusy. Cecoous cy-
wecmeyrom Kpumepuu «xopouteiny 0eKoMno3uyuu Mooeiu OusHec-npoyecca, Ho He Cywecmsyem Memood
maxoti oexomnozuyuu. L{ens pabomsi - npediodxcums Memood CMpYyKmypuzayuu, KOmopbsiti 0yoem uHmyu-
MUBHO NOHAMEH AHATUMUKY U He OONYCIMUM BO3MONCHOCMU NPOU3BOTLHO20, CYOBLEKMUBHO20 PA30eNeHUs
npoyecca Ha NOONPOYeccyl.

KnroueBbie crioBa: Mojienib OU3HEC-Tpoliecca, ACKOMITO3UIHS, KOMITO3UIKsA, OHTONOrUs byHre-Banma-
BebGepa.

3adaya cmpykmypu3auyusi Modenu 6u3Hec-npouecca

Mopnenb Gu3Hec-Tpoliecca UCHONbB3YeTCs VIS €r0 aHaln3a, PeMH)KUHUPHHTA U aBTOMATH3alUH, JOJDKHA
OBITh TOHSITHOW aHAIUTHUKY, SKCIIEPTaM HPEAMETHON obnactu, Brangessily [1]. Moxens, coaepikalias MHOTO
MEJIKUX JieTajeil, Ka)eTcs CIIOKHOM 1T IOHUMaHHUs [2], HO eClii AeTalli POITYIICHbI, OHA CTAHET HEMPHIO/I-
HOM s aBToMaTu3aiw [3]. UtoOsr 06eCeYynTs OMHOBPEMEHHO MOHOTY U TOYHOCTH MOJIEIH, HO He B yIiepo
HNOHUMAHMIO, UCIOJB3YIOT CTPYKTYPH3ALHUIO — PA3ACIISAIOT MPOIIECC Ha IONPOLECChl MEHbIIEro pasmepa [4].
HW3BeCTHBI KPUTEPUH «XOPOILICH» IEKOMITO3UINH, Pa3padOTaHHBIE OTIECIBHO VIS MHYOPMAMOHHON CHCTEMBI
[5] 1 nannbIx [6], K coxaneHHIO, UX CMBICI HE BCET/a ICCH, TPAKTOBKU HeoHO3Ha4HBI [7]. TTockosbky o0iie-
NPUHATHIX METOAMK CTPYKTYPHU3alMU HE CYILIECTBYET, PE3YJIbTaT MOJACIUPOBAHUA 3aBUCUT OT JIMYHOI'O Ma-
CTEpCTBA aHAIMTHKA, a He OT TexHojoruu [8]. Llenpio HacTosimieli paboThI SBISIETCS pa3paboTKa METo/a
CTPYKTYpH3allMl MOJETH OHM3Hec-TIporecca, KOTOPhIH JOIKEH OBITh MHTYWTHBHO NMOHATEH AHAIUTUKY U HE
JOITyCKaTh BO3MOXHOCTH NPOU3BOJIBLHOTO CYOBEKTHBHOIO Pa3/eNieHus polecca Ha Mojrnpoueccsl. B kauecTse
METOI0JIOTMYECKOM OCHOBBI HCCIIEI0BaHMs BhIOpaHa onTosorust bynre-Banma-Bebepa [9].

«lpasunbHasi» dekoMno3uyusi npouyecca

JlexoMIIo3uIIus Mpe/noiaraeT 3aMeHUTh aHAJIU3 CJIOKHOW CHCTEMBI Ha PaCCMOTPEHUE OT/ICNIbHBIX IMOJI-
CHUCTEM, KOTOpbIe ()YHKIIMOHUPYIOT HE3aBHCUMO JPYT OT apyra. Jlis storo cienyer: (a) pasaeints HHOOP-
MaIlMOHHBIE OOBEKTHI TaK, YTOOBI OHM HEe MMEJH OOIIUX KOMIIOHEHTOB; (0) paznenuts paboThl mpolecca Ta-
KUM 00pa3oM, 4yToOBI Kaxias paboTa BBINOJIHSIIACH TOJIBKO HAJl OJJHUM M3 O0OBEKTOB U HE OKa3biBaja BO3-
NEHCTBHS Ha Jpyrue OOBEKThI, HAXOMAIIMECS Ha TOM JK€ YPOBHE JICKOMIIO3UIIUHU. ECIN ke MoacuCTeMbl
B3aMMHO BIIHSIFOT IPYT HA JPyra, PACCMATPUBATh MO OTJACILHOCTH MX HElb3s, HO TOJHLKO COBMECTHO, C yue-
TOM HX CBsI3U. B pe3ynbraTe IEKOMITO3UIMU Mbl HE TOJDKHBI MOTEPSATH CYIIECTBYIONINE CBOWCTBA HIIH MTOPO-
JTUTh HOBBIC, KOTOPBIX Y UCXOAHON CHUCTeMbI He ObLI0. CieayeT roBOpUTh 0 0e31e(EeKTHOCTH JEKOMIIO3H-
1M, TIOHUMAs TI0JI 3TUM OTCYTCTBHE HOTEPh JAaHHBIX, Pa0OT ¥ COOBITHH, U 0E3U30BITOYHOCTH — OTCYTCTBHE
MOSIBIICHUS TAHHBIX, pa0OT U COOBITHH, KOTOPBIX HE OBLIO B HCXOTHON CHCTEME.

[TpumemM BO BHHMaHUE, OOBEKT, €r0 COCTOSHUS U TPaHC(HOPMALIMH MOXKHO TOC/IECI0BATEIBLHO JIEKOMIIO-
3MpOBaTh Ha 00JIEe MEJIKUE 3JIEMEHTBI, TOTJa Kak coObiTHe Heneanmo. OCOOCHHOCTD IpeaiaracMoi MeTo-
JIMKH 3aKJIFOYAeTCs B COTVIACOBAHHOM pa3/Ie]ICHUH JaHHBIX U paboT mporecca. Pasjaenum ciucteMy Ha COBO-
KYIHOCTb HE MEPECEKaIOIINXCs, HE3aBUCUMBIX 00Pa3yIOIIUX e¢ 00bEKTOB, B pe3yJbTaTe 00pas3yrTCs MOACH-
CTeMBbI, KaKIasi UMeeT CBOM 00bekT ympapiieHus. [Ipy HEOOXOAMMOCTH, ACKOMITO3UIIMIO MOXHO MPOJI0JI-
KUTh, TAK YTO MOJYIUTCS Hepapxuieckas Moneib (cM. Pucynok 1).

CocToaHns

Ofeert 3 —
[ Tpanchopmauma ] Cabeimie /[ Tpanchop mauma ] | CoibiTne ]

Puc. 1. Jlexomnosuyus cucmemuol

? PaGoTa BBIMONHEHA TPH HOIEPKKe MuHOOpHAayKH POCCHI, B paMKax 6a30BOil 4aCTH rOCYIapCTBEHHOTO 3a1anus Ne
2014/122 mmdp 2966
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Jlekomro3upyeM pabOThl TAKMM 00Pa30M, YTOOBI Ka)k[aasi OKa3bIBaja BIMSHHUE TOJBKO HAa OJUH OOBEKT
Y HE BO3JICHCTBOBAJIA HA JPYTHUE. 3aTeM, CTPYIIHPYEeM pabOThI MPOIecca B MOAMPOIECCH TaK, YTOOBI Kaxk-
JIBIY TIOJIITPOIIECC UMEN POBHO OJTHY TIEPEMEHHYIO COCTOSHUS, KOTOPasi U3MEHSIaCh OBl TOJBKO MO JCHCTBH-
eM paboT, 00pa3yIoIKX JaHHBIN MOJIPOIIECC, U HE UCTBITHIBAIA «BO3MYILAIOIICT0» BIUSHUS UHBIX padoT,
OTHOCSIIIUXCS K JIPYTOMY TIPOIIECCY.

PaccMoTpum, 4TO POUCXOAUT TPU ACKOMITO3UINH ¢ coObITHsAMU (cM. PucyHok 2). BHemHee ctapToBoe
COOBITHE MHHUIUHPYET MOCIIEIOBATEILHOCTh BHYTPEHHUX COOBITHI B cucteMe. McmoHeHune mporecca mpe-
KpaTHTCS, KOTJa MPOU30MIET 3aBepiaroiiee coobiTue. Ternepb MpeacTaBuM cede, YTO CHCTEMY pa3zeiiiin
Ha JIBE MTOJICUCTEMBI, B pe3yJIbTaTe, COOBITHE, KOTOPOE MEPBOHAYAILHO OBLIIO BHYTPESHHHUM, IIPEBPAIIACTCs BO
BHEIIHEE I Apyrou moacucrteMel. [loTpeOyeM, 4TOOBI COOBITHS HE TOTEPSIIM CBS3b CO CBOMMH 00pa-
O0oTtunkamu. Takum 00pa3oM, COOBITHS, KOTOPBIC M3HAYAILHO SBIISUINCH BHEITHUMH, a TAKXKE COOBITHS, KO-
TOpPbIC M3HAYAILHO OBLIM BHYTPEHHHMH, HO CTaJd BHEIIHUMH B PE3yJbTaTe JICKOMIIO3UIIUM CHUCTEMBI Ha
MOJICUCTEMBI, JTOJIXKHBI COXPAHUTh CBSI3b C COOTBETCTBYIONUMH TPaHC(HOPMAIIAIMHU.

BetwuHee cobbitve BHyTpeHHee cobbiTve
BHewHee cobbiTve

Moacucrema 1 Mopcuctema 2

Y Tpatcchopmaums TpaHcopmaums

Pucynox 2. Buympennee cobvimue npespawjaemcsi 60 HeuiHee

Mogens A0mKHA OBITh TIOJTHON M Oe37eekTHON — HepapXus JODKHA XapaKTEepU30BaTh CUCTEMY TAaKUM
o0Opa3oM, 4To0bl JOOABJICHUE WK YIaJICHUE XOTs Obl OJHOI'O 3JIEMEHTa CIIEIalio € HeBEPHOU. YUTeM, 4TO
OT)ICJ'H)HBII‘/’I moAInpouecCc MOXKET 6BITI) IMOBTOPHO HCIIOJIB3YEMBIM, BXOAUTH B HCCKOJIBKO PAa3HBIX IIPOLECCOB
0oJiee BBICOKOTO YpOBHsI, BO3HMKaeT AyOmupoBaHue. OOpaTiM BHUMAaHHE, JEKOMIIO3HUIUU 1O (DYHKIUSIM
WCKITIOYaeT NyONupoBaHHe, TOT/IA KaK JCKOMIIO3HIIUS MO TOPSIKY UCIONHEHUS JTOMYyCKAaeT MOBTOPHO HC-
nosnb3yeMbie Moayiau [10]. AHanuTHKaM cliefyeT MPOBOIUTH HE TOJIBKO MPOIECCHYIO IEKOMIIO3HUIINIO, HO
TaKke CTPOUTH AEpPeBO (YHKIHNA, 3TO OONErdyuT TMOWCK Ayonmupyrommx omeparnuii [24]. UtoOer B ne-
KOMITO3UIIMK 00BhEeKTa U paboT mporiecca OTCYTCTBOBAIM MOTEPH, UX CICAYET MOCIESIOBATEIILHO Pa3liaraTh
WX Ha COCTABJIAIOIIUE, TAKUM 00pa3oM, uyTo ObI 00pa3oBajiach Uepapxuyeckas CTpyKTypa, u3o0paxaemas B
BUjIe JiepeBa — rpada, KoTopas He HMEeT 3aMKHYTBIX MapipyToB. /st 9Toro, BepInHbI, KOTOPBIE Pacloiio-
JKCHbI Ha OJIMHAKOBBIX YPOBHSIX, JIOJKHBI ObITh JTHOO 00A3aTEIHLHBIMU JJIEMEHTAMH BBIIICPACTIONOMKESHHBIX
cuctem (U-nepero), mubo B3aumouckitovatormmu (MJIN-ngepero). He ciemyer ucnosib30BaTh pa3Hble CTpa-
TETUH Ha Pa3HbIX YPOBHSX JAeKommo3uiuu [11].

3aknroyeHue

HoBusHa npeiaraeMoil METOIMKH 3aKIIF0YAeTCsl B COTIIACOBAHHOCTH JIEKOMITO3HIIMH PAabOT M JaHHBIX
nporecca. CieayeT BBIIENAT, B MOJICNIM JIAHHBIX HA0Op MEPEMEHHBIX COCTOSHHS, IPYMITUPOBATh PabOTHI
nporecca «BOKPYI» OJHOM IepeMEHHOI TakuM 00pa3oM, 4TOOBI pabOThI, MPUHAIIEKAIINE OHOMY HOAIPO-
eccy, He OKa3bIBaJIM «BO3MYILAIOIIET0» BIUSHUS HA IIPOYUE MOIPOLIECCHI.

Ee mpakTnueckas eHHOCTh 3aKJIFOYAETCSl B TOM, YTO yCTpaHsETCS HEOJHO3HAYHOCTh JACKOMIIO3UIIHH,
MOCKOJIBKY ITPEJIOKEHHBI KPUTEPUH BBIICTICHUS MOJIIPOIIECCOB HA OCHOBE aHaIM3a MEPEMEHHBIX COCTOSI-
HUS, SIBISIETCSI 0OBEKTHBHBIM M HAOII01aeMBIM.

OCHOBHBIMH MPUHIIUIIAMHU «IIPABUIBHOI» JEKOMIIO3UIMH SBIISIOTCS: OTCYTCTBHE B3aUMOBJIHSHUS TIO/I-
MPOIIECCOB JIPYT Ha JIpyra, OTCYTCTBHE TIOTEPh U M30BITOYHOCTH JIEKOMITO3UIIMU. Eci B3aMMHOTO BIHSHUS
MOJTHOCTBIO M30€XKaTh HE yIaeTcs, HEOOXOAUMO JETANbHO aHAIM3UPOBATh CIETVIEHHE U CBSI3HOCTH HMOIMPO-
IIECCOB M HE UCIIOJHATH UX OJHOBPEMEHHO [12].
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COJIEP)KAHUE
ONTUMAIJIbHBIE MO CC-VAR NOPTO®ENMMOBYMEPHOI'O PbIHKA ONMUMXOHOB

Aracanasu I'.A.
(Boruucnumenwvuwiii yenmp PAH, Mockea)
agasand@ccas.ru

Hccneoyemcsa o0HonepuoOHvlll pblHOK, NOPOA*COEHHbIU 08yMs Oa308bimu akmugamu. Cmposamcs onmumaib-
Hble no KoumuHyaivbHomy kpumepuio VaR nopmepenu oeymepnuvix a-onyuonos. [locmpoenus winocmpupy-
FOMCSE O8YMEPHBIM 2PAPUKOM 00X0008.

KitoueBsie ciioBa: MHOTOMEpHBIH PHIHOK, O-OMIIMOHBI, 0a3WcC, KOHTHHYaIbHBI KpuTepuii VaR, onru-
MaJbHBIN MOPTHEb.

BeedeHue

[Ipu onTrMHU3anmMK MO KOHTHHYaJIbHOMY KpuTepruio VaR mopTdens Ha MHOTOMEPHOM pBIHKE, TTOPOXK-
JICHHOM HECKOJIbBKUMH 0a30BBIMU aKTHBAaMU, BOSHUKAIOT Pa3HBIC €ro MPEACTaBICHHS B 3aBUCUMOCTH OT Ba-
pHUaHTa UCIIONIB3yeMOTro 0a3rca, COCTABIEHHOTO U3 O-OMIMOHOB Pa3HBIX THUIIOB — aHAIOTa OOBIYHBIX KOJIJIOB
u nyTtoB (cM. [1]). 3mech aIst AByMEPHOTO PHIHKA O-OMIIMOHOB MPUBOISATCS YETHIPE OJHOTUITHBIX M OIHO
CMEIIaHHOE MPEICTABICHUS.

1. MUnnrocmpamueHbit npumep. Onmumu3sayusi

Homnoxum p(X, y) = 13/36 —x°/6 — y?/6, c(x, y) = 37/120 — (x + 1/2)%/6 — (y — 1/2)°/6, xe[-1,1), ye[-1,1).
[TepBast 3 (QyHKIMI — NIPOTHO3HAS TIOTHOCTH, BTOpAasi — CTOMMOCTHASA. [IMCKpeTH3alus OCYyIIeCTBISETCS
BEIOOpOM Ny = 6, N, = 5. Umeem

c®={0.029, 0.034, 0.038, 0.040, 0.039, 0.029, 0.035, 0.039, 0.040, 0.040, 0.029, 0.034, 0.038, 0.040, 0.039,
0.026, 0.032, 0.036, 0.037, 0.037, 0.023, 0.028, 0.032, 0.034, 0.033, 0.018, 0.023, 0.027, 0.029, 0.029}.

p® = {0.017, 0.028, 0.032, 0.028, 0.017, 0.027, 0.038, 0.042, 0.038, 0.027, 0.032, 0.043, 0.047, 0.043, 0.032,
0.032, 0.043, 0.047, 0.043, 0.032, 0.027, 0.038, 0.042, 0.038, 0.027, 0.017, 0.028, 0.032, 0.028, 0.018}.

p® = {0.018, 0.028, 0.032, 0.028, 0.018, 0.020, 0.038, 0.041, 0.038, 0.020, 0.033, 0.042, 0.046, 0.042, 0.033,
0.033, 0.042, 0.046, 0.042, 0.033, 0.020, 0.038, 0.041, 0.038, 0.020, 0.018, 0.028, 0.032, 0.028, 0.019}.

Anroput™ ontumu3anuu u3 [1] B mpeanoaokeHun, uTo QyHKIMS PUCKOBBIX MPEANOYTCHHI HHBECTOpa
d(e) = €%, £€[0,1], naer BeKTOp BeCOB Ga3UCHBIX HaTTEpQIIAEB B ONTHMAILHOM TOpTdhere

g = {0.001, 0.019, 0.053, 0.012, 0.0003, 0.085, 0.250, 0.0, 0.100, 0.007, 0.280, 0.600, 0.610, 0.210,
0.039, 0.540, 0.920, 0.840, 0.380, 0.070, 0.450, 0.750, 0.300, 0.027, 0.149, 0.400, 0.420, 0.120, 0.003}.

2. OnmumanbHbie nopmaenu

OntumanbHble noptdenu B 0asuCHBIX OarTepdusisx UMeroT obiiee mpencrasieHue G = Xicjes 0ij Bij.
3ameHoit 6aTTepdiisieB MX BBIPAKEHUSIMU B O-OMIMOHAX (CM., HanmpuMmep, [2]) mony4arTcs OAHOTHIHBIC U
CMEIIaHHOE MPEACTaBICHHS ONTUMAIFHOTO MTOPTQEIs B TEePMUHAX COOTBETCTBEHHO OMIMOHOB C (KOJUIOB 110
000MM aKTHBaM; ObLIO TONy4YeHO yxe B [3]), S (KOIIOB M0 BTOPOMY aKTHBY M MYTOB — 1O niepBomy), P (my-
TOB 110 000MM aKkTHBaM), F (KOJIJIOB 110 MepBOMY aKTHBY | ITyTOB — IO BTOPOMY):

Gc=0.001U + 0.618 C;; — 1.130 Cy, + 0.192 C45 — 0.230 Cy4 + 0.550 Cy5 + 1.315 Cy — 1.453 Cy, —
1.267 Cp3 + 0.927 Cyy + 0.477 Cy5 — 1.74 C4y + 2.12 C5, + 0.240 C33 — 0.247 Cy4 — 0.369 Cs5 + 0.068 Cyy +
0.213 Cy, + 0.795 C43 + 0.017 Cy44 — 1.09 C45 — 1.00 Cs; + 1.89 Cs, + 0.460 Cs3 — 0.834 Cs4 — 0.506 Css +
0.755 Cg; — 1.64 Cq, — 0.422 Cq3 + 0.367 Cgy + 0.94 Cs + 0.325C,. + 0.331C,. + 0.207C;. — 1.22Cy. —
0.707 Cs. +1.06 C4. + 0.045C,, + 0.041 C,—-0.190 C; + 0.074 C, + 0.030 C.s.

Gs=0.142U + 0.618 S;; — 1.1 S;, + 0.192 S;3— 0.230 Sy4 + 0.550 S35 + 0.325 S;. + 1.31 S;; — 1.45 Sy, —
1.26 Sp3 + 0.93 Sy, + 0477 Sps + 0.331S,. — 1.74 S3; + 2.12 S5, + 0.240 Sz — 0.247 S — 0.369 S5 +
0.207 S;. + 0.068 S4; + 0.213 Sy, + 0.795S,3 + 0.017 Syy — 1.09S,5 — 1.22S, — 1.00Ss; + 1.89 S5, +
0.460 Ss3 — 0.834 Ss; — 0.506 Sss — 0.707 Ss. + 0.755 Sg; — 1.64 S, — 0.422 Sgz + 0.367 Sgq + 0.94 Sgs +
1.06 S¢. +0.791S,, - 0.886 S, — 0.634 S; + 0.412 S, + 0.316 S.s.

Gp=0.003U + 0.618 Py; — 1.1 Py, + 0.192 Py5 — 0.230 P14 + 0.550 P45 + 0.019 Py. + 1.31 P,; — 1.45 Py,
— 1.26 Py3 + 0.927 Pyy + 0.477 Pys + 0.049 P,. — 1.74 P3; + 2.12 P3, + 0.240 P33 — 0.247 P34 — 0.369 P35 +
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0.053 P3. + 0.068 P4y + 0.213 P4, + 0.795 P43 + 0.017 Pyy — 1.09 Pys — 0.212 P, — 1.00 P5; + 1.89 Ps, +
0.460 Ps3 — 0.834 Ps, — 0.506 Pss — 0.020 Ps. + 0.755 Pg; — 1.64 Pg, — 0.422 Pgz + 0.367 Pgy + 0.94 Pgs +
0.111 P4 +0.791 P, -0.886 P, —0.634 P; + 0.412 P, + 0.316 P.s.

Gg=0.0003U + 0618 Fy; — 1.1 Fy, + 0192 Fy;3 — 0.230 Fy4 + 0550 Fys + 0.019F,. + 1.31 F;; —
145F, — 1.26 Fy3 + 0.927 Fyy + 0477 Fyps + 0.049 F,. — 1.74 F3 + 2.12 F3, + 0.240 F33 — 0.247 F34 —
0.369 F35 + 0.053 F5. + 0.068 F4; + 0.213 F4, + 0.795 F43 + 0.017 Fyy — 1.09 Fys — 0.212 F, — 1.00 Fs; +
1.89 Fs, + 0.460 Fs3 — 0.834 F5, — 0.506 Fss — 0.020 Fs. + 0.755 Fg; — 1.64 Fg; — 0.422 Fg3 + 0.367 Fgy +
0.94 Fgs + 0.111 F4 + 0.045 F,, + 0.0410 F, —0.190 F; + 0.074 F, + 0.030 F.s.

Tot xe mopTdens B cMemaHHOM 0asuce MPH HAIMYWH IICHTpa PhIHKA B (3,3) IPeICTaBisIeTCs B BUIIC

Gm= 0566 U — 1.10C33 + 0.449 C34 + 0.659 C35 + 0.82C5. + 1.07 Cy3 + 0.0168 C4y — 1.09 Cy5 —
1.08 Cy + 1.34 Cs3 — 0.834 Cs54 — 0.506 Cs5 — 0.759 Cs. — 1.31 Cg3 + 0.367 Cgy + 0.94 Cgs + 1.01 Cq. —
0.785C; +0.229C, + 0.556 C5s + 0.186 F3; — 0.461 F5, + 0.274 F33 + 0.0684 F4; + 0.213 Fy, — 0.28 Fy3 —
100Fs + 1.89Fs, — 0.880 Fs3 + 0.755 Fg; — 1.64 Fg, + 0.887 Fg3 + 0.618 Py; — 1.1 Py, + 0.512 Py +
0.367 Py. + 1.31 Py; — 1.45 Py, + 0.13 Py + 0.802 P,. — 1.93 P3; + 2.58 P3, — 0.650 P33 — 1.16 P5. + 0.895 P4
- 119P, + 0.301 P; — 0.320 S35 — 0.230 Sy4 + 0.550 S35 — 1.40 Sy3 + 0.927 Sy4 + 0.477 Sps + 1.72 S35 —
0.697 S35 — 1.02 Sgs.

Bce 31tu moptdhenu UMEIOT €AMHYO TUIATSKHYI0 (YHKIIHIO, YTO TOATBEPKIACTCS U BEIYUCITHTCIBHBIMU
skcriepuMenTamiu. ['paduk »Toi maTexxHo# GpyHKIIMU peacTaBieH Ha puc. 1.

1 255222277 L XA T

7777
3 ./ [ ]
.:’”l /’»’ !"""
.’..lll”’”’.ii~ A
Oz"'l’"lllll’”’”’ ST
0 WGZEEZIA 1T 1T T .’ K
23 N7
(]

Puc. 1. IInamescnas ¢ynxyus "onmumansroeo" nopmeens
Jlumepamypa

1. ATACAHJSH T'.A. llpumenenue xonmunyanvrnoeo kpumepusi VaR na gunancosvix pvinkax. M.: Bl
PAH, 2011. 299 c.

2. AT ACAHJISH I'.A. basucel uz oonomuntvlx bammep@ises 08ymeproco puvinka onyuonos u CC-VaR
| Tpynst CenpMoii MexIyHapoHOM KoH(MepeHnH "YnpaBiieHHe pa3BUTHEM KPYITHOMACIITAOHBIX CH-
crem" (MLSD'2013). M.: UITY PAH, 2013. T 1. C. 248-251.

3. ATACAHJISH I''A. Muozomepnuvie onyuonst u onmumanvrvie no CC-VaR nopmeenu na ouckpemmom
osymepHom puinke | Tpyabl MEXIyHAPOIHOW HAyUYHO-IIPAKTHUECKON KoH(pepeHiuy "Teopusi akTHBHBIX
cuctem — 2011" (14-16 nosiops 2011 r., Mocksa, Poccus). M.: UITY PAH, 2011. T.2. C. 13-19.
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COJIEP)KAHUE
CTPYKTYPA CMELWLWAHHOIO BA3UCA HA A1BYMEPHOM PbIHKE OINMUMOHOB

Aracanasn I'.A.
(Boruucnumenvuwiii yenmp PAH, Mockea)
agasand@ccas.ru

Hccneoyemca o0HonepuoOHblll pblHOK, NOPONCOEHHBIN 08yMaA 6a308biMu akxmusamu. Paccmampusaromces
O0BYMEPHbBIE  O-ONYUOHBL — MHOSOMEPHLIL AHAN0Z O0ObIYHLIX KOLN08 u nymos. Cmpoumcs 6a3uc u3
0-ONYUOHOB BCEX UETNBIPEX BO3MONCHBIX MUNOB.

KitoueBsie ciioBa: MHOTOMEpHBIH PHIHOK, O-OMIIMOHBI, 0a3Wc, KOHTHHYaIbHBI KpuTepuii VaR, omrtu-
MaJbHBIN MOPTHEb.

BeedeHue

[Tpn onTuMM3anMy MO KOHTHHYaJIbHOMY KpHuTepuio VaR moptdens Ha MHOrOMEpHOM pBIHKE, OPOXK-
JICHHOM HECKOJBKMMHU 0a30BBIMH aKTHBaMH, BO3HHKAeT MpoOJieMa MOCTpOeHHs 0a3uca M3 O-OMIIMOHOB —
aHajiora OOBIYHBIX KOJUIOB U 1yTOB (cM. [1]). 31aech asst IBYMEPHOTO PhIHKA CTPOUTCS CMEIIaHHbIH Oa3uc, B
KOTOPOM HCTIONB3YIOTCSI cpa3y Bce 4eThipe Tuma a-omniuonos C, S, P, F.

1. OO0HomunHble 6a3ucHbIe UHCMPYMeHMbI

Bo MHOXeCTBe IByMEpHBIX CTPailKOB BbLACNSCTCS yeHmp pwinka. OH AT 00NacTh ABYMEPHBIX IICH
Ha 4YeThIpe KBajpaHTa. B mepBom mcmonp3yrotcs omuonsl C, Bo BTopoM — S, B TpeTbeM — P 1 B 4eTBep-
ToM — F, Ha rpaHHIIax KBaJPaHTOB — COOTBETCTBYIOIIUE MApPbl THIIOB OIIMOHOB, B LIEHTPE (i¢, j) — BCE YETHI-
pe tumna. [y KaKa0ro THIa IByMEPHBIX 0aTTepdIiseB BCEro CYIIECTBYIOT 6 pa3HbIX BAPHAHTOB: 1 BHYTpEH-
HUH, 3 BepIIMHHBIX U 2 pedepHbIX. [ KpaitHUX CTpailkOB MCITOB3YIOTCS CIIPABI, I OCTAIBHBIX — OaT-
TepQIIsn.

B nepBom kBaapante (npu i = ic+1..n—1, j = jo+1..n,—1) umeem

B--=ﬁ(4ci,j‘zc =24 720~ 2

i,]j i+1, j i,j+1

+C|+l j+l + C|+l j-1 + Ci—1,j+l + Ci—l,j—l) '

—_1 _ —
Bn1vn2 ~ hh, (Cnl,nz Cnlfl,nz C”lvnzfl +C”1*1vn2*1) !

_ 1
Bﬂl,i _W(Cm—l,i—l _zcnl_lvj +Cn1—l,j+l -C

+2C, | —Cnl,jﬂ),

n, = ﬁ(ci—l,nz—l —-2C;, 1 +GC
+2Ci,n2 _Ci+1,n2 ) .

Bo Bropom kBajpanTe (mpu i = 2..i—1, j = j.+1..n-1) —
Bij =75 (451 —2Sia; —2Si4; —25i 1.1 —2Si 1

i+1, ]

n,j-1

—-C

i-1,n,

Bi,

i+1,n,-1

+Siju+ S ja+Sigjuat SH,H) )
B, = Ty ( 1n, — Son,1 ~ Syn1 T Sz,nz—l) ,
Bj =5 (S2j1—282;+ S50 = S04 +25,; St ju)
Bin, = ﬁ(si—mz—l =25 5,1+ Sisin,a — Sicn, 7255, — Sian, )

B tperbem kBagpante (ipu i = 2..i—1, j = 2..jc-1) —
By j =5 (4P, —2P1; — 2Py —2P, 1 2R 4
+P,

i+1,] i i,j+1
i1 jor + P ja P11+1+P111)
_ 1
B, = m(Pn —Po =P+ Pz,z) ,
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Bi,lzhth(Pi—lZ 2P, + Py — P|—1,1+2Pi,1_Pi+l,l)’
B = ( 2 i1~ 2P, + Py Pl,j—l+2P1,j_Pl,j+1)'

B ‘ICTBepTOM kBagpante (mpu i = ic+1.n—1, j = 2..jc—1) —
= =ﬁ(4|:i,j —2F,;—2F 4 —2F - 2F

+FgutFRajatRaut Fi—l,j—l)v
Bnl,l zﬁ(Fnl,l - I:nl—l,l - Fnl,z + Fni—l,z)i
B.= ﬁ(Fi—l,z -2k, +F, R, +2F, - Fi+1,1) ,

_ 1
B,.j= W(Fnl—lyj—l —2F, 4+ Py —Faja
+2F, | —Fnl,jﬂ).

2. CMewaHHbIe 6a3UucHble UHCMpPYMeHMbI

B uentpe peiHka 0a3ucHbIl 6aTTepQIIsii UMeeT BUA
B, =U+(Cla—Cl)+2(S].-5])

F(RL R (R R

hlh2 (C C|C+1] C jo+l +C| .+ e +l)
+h1_h(sl ie Slc—lj S at S -1, jc+l)
++- (P, ~Poay —Poia+Posja)

+m(Fic,jc -F.a, —F.at Fic+l,jc—1)'
CMelIeHHre 10 OJHOMY U3MEPEHHMIO /Il TPAHUYHBIX CTPANKOB IIOPOKIAET YCEUEHHbIE GaTTep(IIsin:
X _ X 1 _
By, =#(Cra—Ci )+ (Co —C
+Fm i ~Fng Pt Ry icfl)’
1
( ) (Fic 1~ F2-Faat Fic+1,2)
Poi-PR.2-PRutPh. 2)
( ) e (Poi Pa Pt Pon)
1 S, +1+Sz,jc+l)’
=2(c +¢(5_ _S. —S. +S.
hy n2 -1 hh, i,y i.—1,n, ic,np—1 i.—1,n,-1
+Cic,n2 - Cic+1,n2 - Cic,nz—l + CiC +1,n2—1) :

nlvjc nlflvjc _Cnlvjc+l +Cr11’11jc+1

xjc

(
i (S

CmMelieHre o0 0JJHOMY U3MEPEHHMIO JJIsl BHYTPEHHUX CTPAKOB MOpOXaaeT nonHele 6artepdusin. Ecin
i=2i. -1, 10 B =}(P—P*+R})

+ﬁ(zpi,jc - Pi—l,jc —Pij, —2Ra+Pajat Pi+1,jc—1)

+ﬁ(28i,jc =Siaj, =S, = 2Sij +SiajatSia jc+1) ;
i=i,+1n, -1, 10 B, =&(C,-2C+CY)

+5(2C; =Ciy ) =Ciaj —2C ;1 +Cia it +Cia )

+ﬁ(2ﬁ i —Fia —Fi —2F 4 +Faa+Fa J.cfl) ;
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j=2j.-1, 10 B_; :%(Pjy_l_zpjy_’_p.y )

j+1

+ﬁ(2Fic,j —F xR ju—2F aj+Fojat Fic+l,j+1)

+ﬁ(zpic,j —P =P ja—2P 1+ P jat Pic—l,j+1) :

j=j.+Ln,-1, 0o B ; :%(ijfl—Zij +ij+1)
+ﬁ(23ic,j - Sic,j—l - Sic,j+1 _Zsic—l,j + Sic—l,j—l + Sic—l,j+l)
+ﬁ(zcic,j -Ci j1-Ci ju— 2Cic+l,j +Cic+1,j—1 +Cic+l,j+l)'

B 5Tux mpeacTaBaeHusIX UCTONb3yroTes Toxaectea S*=P* SY=CY, F*=C* F’=P’. [locrpoennslii
0a3uc CIy>)KUT OCHOBOM A MOCIEAYIOWEro moctpoenus ontumansHoro no CC-VaR moprdens AByMepHBIX
-OTILIMOHOB.

[lepeueHn OJHOMEPHBIX TEHEPATOPOB € UCTIOJIb30BaHUEM 0003Hauenuit O st koa u O™ s myTa ¢ v
cTpaiiKaM¥ ¥ [IEHTPOM PBIHKA B CTpallKe C HHACKCOM 'C' MOXKHO MPECTABUTH B BUJIC

n=0;,-0r, 7 =1-0/+0;;

v, =1-0,+0.;, v;=07,-07;

Y- =07, -20] +0,, v =07,-207+0%,, 1=2.v-1;
e =1-0,+0_,-0+0/,,, 1<c<v-1, 'C'—HHICKC HCHTPAITHHOIO CTpaiiKa.

Jlumepamypa

1. ATACAHJSH T'.A. llpumenenue xonmunyanvrnozo kpumepus VaR na ¢ghunancoswvix pwvinkax. M.: Bl
PAH, 2011. 299 c.
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3ABUCUMOCTb CAMOPUHAHCUPOBAHUA KOAITULIMK
AKTUBHbIX 3NIEMEHTOB OT HEONPEAEJNIEHHOCTU

Baiipamos O.b.
(Botuucnumenvuwiii yenmp PAH, Mockea)
fereshko@yandex.ru

Ananuz nogedenus Koanuyuu axmueHuIX Y4ACMHUKOS WLIIOCIPUPYEMCS HA npumepe 3aéMuuKos ccyoHo-
cbepezamenvHbiX Kacc, 20e (YHKYUOHUPOBAHUE CONPSICEHO C PUCKAMU, 00YCNI08IEHHLIMU HEONPeOeleHHO-
CMbI0 (haKmopos: NPOYEeHMHbIX CMABOK HA 0eno3umvl U KpeOUmsl, YeH Ha HCUibE, OUHAMUKU NPUX00d HO-
6bIX YJIEHO8 U HEWMAMHBIX GblObIMULL panee npuuedwux yrenos Koanuyuii 3aémuyuxos.

KiroueBsie crioBa: akTUBHBIN ydacTHUK, Koanuius, HeonpeaenéHHOCTh, caMO(MHAHCHPOBAHUE.

BeedeHue

Hacrosmas paGota nposoipkaer uccienaosanus padot [1,2,3]. Ilpu ynpasiienuu aesrenbHOCThIO Koa-
TUIAHA 3aEMINUKOB (CCyQHO-COeperaTeNbHbIX Kacc) HeOOXOQUMO YUWUTBHIBATH PUCKH, OOYCIOBIIEHHBIE He-
OMPEICIICHHOCThIO (DaKTOPOB (MPOLICHTHBIX CTABOK HA JCMO3UTHI M KPEAMTHI, LIEH Ha KWIbE, TUHAMHUKU
MPUXO0JIa HOBBIX WICHOB M HEIITATHBIX BBIOBITUN paHee mHpuiienmux wicHoB Koamunuii 3aémiimkos). B
MPenbIIyIuX padoTax OICHKA BIVSIHHUA U3MEHEHHs HEONpeaelIEHHBIX (aKkTOpOB (MPOIEHTHBIX CTABOK Ha
JETIO3UTHI ¥ KPEIUTHI, IIeH Ha JKIIhE) MPOBOJUIACH METOJAMH CTATUCTHUECKUX HCIIBITAHUN TIPH 33aHUN
CIICHApUEB peaM3alMy HEOMPeIeIEHHbIX (haKTOPOB U MOCeayIoIIel 00paboTKON pe3yIbTaTOB PacuéToB.

1. MocmaHoeka 3adayqyu

B pabotax [1,2] ObITH MOTyYeHBI TEOPETHUECKUE PE3YIBTATHI, KOTOPHIE YCTAHABIHUBAIH YCIOBUS, IIPH
KOTOPBIX TposiBisieTcss (heHOMEeH caMO(MHAHCUPOBAHUSI CCYAHO-cOeperaTelbHbIX Kacc B (opme odepenu
PaBHO3HAYHBIX JOTOBOPOB. UTOOBI OLIGHUTH PUCKH, OblJIa TIPOBEJCHA CEPUsl BEIYUCIUTEIBHBIX SKCIIEPUMEH-
TOB, IMUTHPYIOIINX (QYHKIMOHUPOBAHHE OUYEPEI B YCIOBHSAX PEATbHOrO phIHKA. Bee sKcnepuMeHThI mpo-
JEMOHCTPHPOBAIN SIBHOE MPUCYTCTBHE 3 PeKTa caMohUHAHCHPOBAHUS ouepean. TeXHONOrus uccienoBa-
HuH, papaboranHas B [1,2], pacipocTpaHseTcss Ha Cly4ail HEONPEAeNIEHHOCTH B TEKYIIIMI MOMEHT OTHOCH-
TEJNBbHO JaJIbHEHIIEeH MPOAOKUTENILHOCTH OYepeaH, KOJMYEeCTBA 1 MOMEHTOB HELITATHBIX BHIOBITHH B Oy-
OyIIeM yXe MpUIIeqmuX yyacTHUKOB Koamummii 3aémmukoB. OcHOBHas mpobjemMa COCTOUT B pa3paboTKe
CHHTE3a peakuuii cucteMsl Ha Oyrymne n3MeHeHus (pakTopoB MpoIiecca.

2. AHanu3 modenu

PaccmarpuBaeTcs Habop BapuaHTOB CTpaTeruid sl pacu€ToOB C MOJEIBIO CCYJHO-COEperaTeNibHbIX Kacc
npu ucciaenoBanuu GopmupoBanus Koamunuii 3aMITMKOB U ONEpaTUBHOM €€ YIPaBICHUU B JUHAMUKE,
KOTJ]a aipuOpH HEM3BECTHO KOHEYHOE YKCIIO YYaCTHHKOB, U HEONPeAeNEHHBIM (PaKTOpOM SIBIISIETCS] BBIOBI-
TH€ YYaCTHUKOB, yxke BcTynuBIInxX B Koanuumii 3aémmykos. [IpuHATO ynpaBneHue, Ipd KOTOPOM BPEMEHHO
cBoOoaHbIe cpeacTBa Koanmumuii 3aéMIIMKOB pa3MeIIalOTCs Ha BHEIIHUX BKJIAJaX MO PHIHOYHBIA MPOLIEHT
C,. Ecnn ovepenp BbIHYX/IEHA NPHOEraTh K 3aMMCTBOBAHHMIO CPEJICTB HA KPEJMUTHOM DHIHKE HA NOKYIKY

KMJIbS JJIs KJIMEHTA, TO CTaBKa paBHA TEKyLIEH peIHOYHOM cTaBke Y, . [Ipu srom CCK BbIIaeT KIMEHTy Kpe-

JIUT Ha HEJOCTAIOUIYI0 CyMMy N0 cTaBke V|, =V, <7, . /lunamuka Oananca ouepeau (5, onmcheiBaeTcs ciemy-

romeii popmyroii: G, =(1+0.0L:A,)" -G, +W,3, +W.5, =Y,,,. 3nech: A, =C,, ecin G,>0 u A, =y,, ecnm

+1
. 1 2
Gt <0; Wt 4+ — TEKyIue BKJIaJbl KIMEHTOB OYEpE/d, €IIC HE IMOTyYMBIINX KPEIUT, Wt 4 — TeKymmue 1mo-

CTYIUICHUA OT BO3BpaTa KpeAWUTa KIIMCHTAMU OYCPECAU, KYIIUBIIMMU KUIILC, Yt il

— TEeKyLIHe pacxoJbl Ha
npuoOpeTeHre KIITbs JJIsl KIIMEHTOB ouepe/in. B ToKIaze OmUChIBAIOTCS BO3MOXHBIE CTPATErny TIOBEACHUS
B paccMaTpuBacMoM cirydae. AHajoruyHo padorte [1] cTpouTcs Mozaenb mpouecca U3MEHEHHUs] Heonpeae-
NEHHBIX (aKTOPOB, MO HEll CreHepUPOBaH MOJIUTOH U3 PEeaTH3alliil U Ha DTOM MOJIUTOHE JUIS OUepeIn 3a1aH-

HOM JIJINHBI Hon6npam/101) TaKU€ MUHUMAJIIBHBIC KPEAUTHBIC CTABKH, IPHU KOTOPBIX OYCPEAb OCTaBaJlaCh HE-
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yOBITOYHOM MPH BCEX peanu3anusax. IMATaIMOHHBIE POTOHKH IEMOHCTPUPYIOT JOCTATOYHO BHICOKHUN ypO-
BeHb ycTounBocTH Koanuuuu 3aéMIIMKOB.

Jlumepamypa

1. TACAHOB WU.M. Opeanuszayus ccyono-cbepecamenvHou kaccovl no npunyuny ouepeou. // CooOmeHus
o npuktaauoit Mmaremaruke BIl PAH. - M.: BI] PAH, 2006 ., 79 C

2. TACAHOB U.N. Boiuucaumenvivie 3xcnepumennmosl ¢ 0OHOPOOHOU 04epeoblo UNOMEYHbIX KOHMPAK-
mos. Tpynabl koHpepenunu «Teopust akTUBHBIX cuctem», M.: UITY PAH, 2007

3. BAWPAMOB O.b, CbITOB A.H. Hmumayuonnoe modenuposanue npoyecca QyHKYuOHUposanus cyo-
HO-cOepecamenbHoll Kacchl 8 YCA08UX KpeoumHvlx puckos. Tpynsl KoHGepeHIuHN «Y IpaBIeHUE pa3Bh-
THEM KpynmHoMacimTaOHbIX cuctem» M.: UITY PAH, 2009, c. 236-238.
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COJIEP)KAHUE
OUBEPCUDOUKALIUA AKTUBHbBIX CUCTEM

bypkosa U.B.

(Ancmumym npobnem ynpasnenuss PAH, Mockea)
irbur27@mail.ru
Kanaesa H.A.

(Boponesicckuii 2ocyoapcmeeniiviil
APXUMEKmMypHO-CMpPOUMebHbLL YHUSEPCUMENT)
minaevantx@rambler.ru
Kamenkos A P.

(Bonocoockuiti cocyoapemeentulii neda2o2uyeckull UHCMumym)
alex27k@mail.ru

B nacmosiwyee epemsi 0OCHOBHbIM UHHOBAYUOHHBIM MEXAHUSMOM MPAHCHOPMAYUY IKOHOMUKU 8 HANPAGTEHUU
eé MOOepHU3ayUU paccmampugaemcs: Ousepcupurayus IKoOHoMuveckux cucmem. Teopusi aKmMuHwIX Cu-
cmem npedocmagisiem 6A308y10 MeMOOOI02UI) UCCTIeO08AHUS MeXAHU3MOo8 dueepcugpuxayuu. Ilpusoosmes
coomeememeyoujue Mooeju.

KnroueBbie ciioBa: akTUBHBIC YYaCTHHKH, AUBEPCUPHUKAINS, CYMMHPYEMbIE PECYpChl, AUBEpcU(UKAIH-
OHHAas MOJI€/lb, UHBECTULIMOHHAS MOJEIIb

BeedeHue

[Ipu ananuze cxeM AuBepcUUKAIN, KAK MEXaHW3Ma MPHUHSATHS PEIICHUH, MBI CIeyeM MpPUHIHUIAM
TEOPHH aKTUBHBIX CHCTEM: MEXaHU3M — «CUCTEMA, YCTPOMCTBO, ONpeeIsiolIee NOPsI0K KaKoro-1mbo Buaa
JESITENbHOCTI», U JUBEPCU(PUKALINS TPAKTYEeTCA KaK OAWH M3 MEXaHW3MOB YIPaBJICHUS OPraHU3alluOHHBIMU
CHCTEMaMH, PEeANU3YIOIUi QYHKINH MJIaHUPOBaHMA U opraHu3anyu. [loHsATHE TUBepCUPUKALINU, COTIACHO
SHLIMKJIONEANYECKUM CIIOBAPSIM U MPO(ECCHOHATIBHON JTUTEpaType, BKIIOYaeT B ceds Bceraa akT Tpancdop-
MalyHy, Ipeodpa3oBaHus U JOOaBIECHHUS CTPYKTYPHBIX HOBOBBEACHUI B CYLIECTBYIOIIEE TEUCHHUE TEXHUYE-
CKUX, TEXHOJOTUYECKUX, COLMAIBHBIX M SKOHOMHYECKHX NpOLEeccCOB. B paboTax, MOCBIIMEHHBIX 0030py
MPAaKTUKU CTPATETHYECKOr0 MEHEHKMEHTa OTMEUaeTcs, 4To Ha 3amaje AUBEpCUUKAIMS , KAaK MEXaHH3M
YIPaBIEHUS B PpIHOYHOM SKOHOMHUKE, UMEET IIUPOKOE PacIpOCTPaHEHHE.

1. OnucaHue modeneii u pe3ynbmamoe aHasu3a

Paccmotpum Mozenb nuBepcuUKaIMY, CyTh KOTOPOW COCTOUT B MPSIMOM HHBECTHPOBAHHH CPEICTB
OpraHM3alUy B JIPYTYI0 OPTaHU3aIlUIo (MM OTPACIb) C IENbI0 MOMy4YeHHs OOJBIIEro 10X0/1a, YeM MPH WH-
BECTUPOBAHUU 3THX CPEACTB B CBOIO Opranusanuto [1].

ITocTanoBka MHBECTHUIIMOHHOM 3a/1aun

[Iycts opranmzanus (JIlugep) MOKET WHBECTUPOBAaTh CPEACTBA B pasMmepe Rio M

f (X . .
O003HaUYNM '( I/ — noxon OpraHuv3anuvu 1npu MHBECTUPOBAHUHN X' CANHULL CPEACTB B 1-€ HAIIPABJICHHUC.

CyMMapHBIi T0XO COCTaBUT

FX)=Z k) | oo 2 <R,

HaIpaBJICHUSIM.

i=1
i)

Hpyrast opranuszanus (Beaomas) Takke MOKET HHBECTUPOBATh R, €JMHHI] PECYpCOB IO m HaIpabJie-

HusiM. O003HAYUM ] (yj ) — I0XOJ] BEIOMOI opraHu3alyy Npyu UHBECTUPOBAHUU Yi €JIMHUI] CPEJICTB B j-€
HarpasieHue. CyMMapHBIN 10X0J] COCTaBHUT

(D(Y)qu’j(yj) iyJ'SRz

Yiz0 ja
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PaCCMOTpI/IM MEXaHU3M I[I/IBCpCI/I(bI/IKaLII/II/I, IIpu KOTOpOM OpFaHI/IBaHI/ISI-.HI/II[Cp HUHBCECTUPYCT 4aCThb A

CBOUX cpelcTB B Benomyro opranuszanuio. O003Ha4NM Firex (Rl _A)

ISIX R -4 , D e (RZ + A) — MakCUMyM J10X07a (2) mpu MHBECTUITUSIX
3adaua. Onpenenuts yacthb cpenctd 0 < A< R;, koTopas MaKCUMH3UPYET CyMMapHBIN T0XO0.
I:max (Rl _A)+ d)rmx (RZ + A)'
Bewnykneui cryuaii. B atom ciydae npennonaraercst, uro ¢yskuun f; u ¢, suasores GyHKumsMu

— MakcuMyM noxoja (1) mpu nHBecTu-
R, +4

Ko66a-/lyrnaca.

[onaraem mpu 5TOM, 4TO TEXHOJIOIMYECKHE PECypChl I, (; CTONb pasiIn4HBI, YTO HE MOTYT Hepela-
BaThCsl, @ KAIMTATIBHBIC PECYPCBI X; , Y ; 1€PEaBaThCs MOTYT.

Huckpemnviii ciyuaiil. 3nech MHBECTUIMOHHBINH TOPTQEb tuaepa coctouT u3 N mpoekToB ¢ adpexramu
a; u3arpatamu C;, i =1,n. MuBecTumonHslii noptdens Begomoro coctout u3 M mpoexros ¢ addexramn
b; w3arparamu d;, j=1m,

Hegvinyxnenii cnyuati. 1lycTh HHBECTHUITMOHHBIA MOPTQENDb JHIEpa MO-TIPEKHEMY COCTOUT U3 N MPOEK-
TOB, @ IOPT(ENIb BEAOMON OPraHU3ALUK COCTOUT U3 M IPOCKTOB € BBIMYKIIBIMU 3aBUCUMOCTSIMH ¢ (y i )

st onMcaHHBIX CllydaeB MPOBENECHO aHATUTHUECKOE UCCIIEOBaHUE U MPEATIOKEHBI aJTOPUTMBI pelle-
HUS BOHUKAIONIMX ONTHMHU3AIMOHHBIX 3a7a4. Ha OCHOBE MOJy4eHHBIX PE3yJIbTAaTOB B PabOTE MCCIEAYIOTCS
OCTaJIbHBIC IIECTh CIIy4aeB cOUeTaHMs ciaydaeB y Jlumepa (BBILYKIbIH, TUCKPETHBIM, HEBBITYKIIBIH) U PABHO
Tak e y BegoMoro (BBITYKIIBbIH, TUCKPETHBIHN, HEBBITYKJIBIN) CIyJan.

Jlumepamypa
1. BYPKOBA U.B., KAHAEBA H.A. 3adauu onmumansHou ousepcuguxayuu uH8eCMUyuOHHbIX pecyp-

co8. Tpyner  XII Bcepoccuiickoe COBEIIIAHHE no mpo0OyieMam YIOPABICHUS ,
http://vspu2014.ipu.ru/proceedings/prcdngs/5276.pdf. Mocksa, UITY PAH, 16-19 utons 2014 r.
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BbIBOP YINMPABJIEHUA AKTUBHbIM YYHACTHUKOM MO NCTOPUYECKUM PAOAM

I'acanos U.H.
(Boruucnumenvuwiii yenmp PAH, Mockea)
fereshko@yandex.ru

Ynpasnenus akmugnviMu cucmemamu 4acmo cmankugaemcs ¢ 3a0avamiu, 8 KOmopvix unpopmayus o He-
OnpeodeieHHOCmU NPedCcmasuma 6 sude ps008 Habaroerull. Mcciedyemcesa npoyedypa OnmumMu3ayuy ynpaeg-
JIeHUs HA UCTNOPUYECKUX PAOAX.

Korouesrle ciioBa: HCOHpCHCHéHHOCTL, aKTUBHBIN Y4YaCTHHUK, YIIPABJICHUE, HCTOPUICCKUE PAbI, OIITUMU-
3alysi.

BeedeHue

[TpakTHKa ympaBieHus aKTHBHBIMH CHCTEMaMH YacTO CTAIKHMBACTCS C 3aJa4aMu, B KOTOPBIX Heompee-
JICHHOCTh HOCHUT PETYJISIPHBIH, HO CIIOKHBIN JIJIS1 MOJICIUPOBAHHA XapakTep. B momoOHbIX citydasx AJist TOUC-
Ka yIpaBJICHUH 9acTO UCIOJB3YeTCs T.H. ONTUMH3AIMS Ha HCTOPUYECKHX psiax HaOmoneHuid. bepyrcs yxe
W3BECTHBIC JAaHHBIE O PEATM3alUH HEKOHTPOJIUPYEMbIX (PaKTOPOB B MPOIIIOM M WIIYTCS TaKHe IpaBHiIa
yTpaBiieHHs, KOTOpbie ObUTH ObI 3 (heKTUBHBI, OyIb OHU MPUMEHEHBI B TIPOLILUIOM. 33 3TUM HOAXOJOM CTOUT
Uzes, YTO KOJIb CKOPO HEOMpPEeIeIEHHOCTh HOCUT PETYJSIPHBIN XapakKTep, TO crocod yIpaBieHUs, KOTOPbIH
ObUT OBI yCIIEUTHBIM B TE€UEHHE JOCTATOYHO MPOJOIDKUTENHFHOTO IMPOIUIOTo, OyAeT TaKuM U B Oymymiem.
Wnes npeacrapiseTcs palMOHAILHOW, TEM HE MEHEE, JAaHHBIN TIPUEM MTOPOXKIAET ONpe/IelICHHBIE BOPOCHL, B
YaCTHOCTH, CBSI3aHHBIE C TEM, YTO YIPABICHHS U CTPOSTCS, H OLICHUBAIOTCS Ha OJHOM U TOH ke BhIOOpKe. B
JOKJIa/Ie pacCMaTPUBAETCs CepHsl IOCTAHOBOK, HANIPABJICHHBIX Ha UCCIIEOBaHNE JAHHOH MPOOIEeMBI.

1. MocmaHoeka 3adayqyu

PaccmatpuBaeTcss MOfieNb yIpaBIIeMOro MapKOBCKOTO IIpoliecca C JUCKPETHBIM BpEMEHEM M OecKo-
HEYHBIM ropu3oHTOM. Ciy4aiiHblid (pakTop mpemmonaraercsi cTannoHapHbIM. CTaBUTCS 3a/1ada MaKCHMH3a-
MM HEKOTOPOro KpuTepus Q Kak CPeJHEro 0XKHIAeMOro 3HaueHus IaTel h,. YrpasieHus BbIOMparOTCS
Kak (QYHKIIMH U3 HEKOTOpOro mapamerpudeckoro kinacca U, . Takum ob6pa3oM, 3a7ada CBOAUTCS K TIOUCKY
HaWwIydllero 3HadeHus napamerpa & . HazoBém e€ 3anmaueit 1. [lamee mpeamonaraeTcs, 4To MepexoaHas

(bYHKIlI/IH CJ'Iy‘IElﬁHOFO mponecca uCCiICea0oBaTe/Ir0 HE U3BCCTHA, OJHAKO €MY M3BECTHA KOHCYHAA IOCJICI0Ba-
TCIIBHOCTb E.sl’EJZ 7""E.>T peaﬂmaunﬁ nponecca U Ha4aJlbHOC COCTOSIHHUC CUCTCMBI. PaCCManI/IBaeTCH 3aJada

MaKCHUMU3aLMM Ha MHOXKECTBE ymnpapiaeHuid U, cpeiHero 3HaueHus Ijatel N, Ha BPEMEHHOM MHTEpBaje
[1,T] B npeanonoxxeHnu, 4To peanu3aluy cIy4aiHoro ¢GakTopa Ha 3TOM HHTEpBaje COOTBETCTBYIOT Py
HaOmoaenui &;,&,,...,&; . HazoBéM eé 3anaueii 2.

2. YmeepxOeHusi

MOo>KHO TIOKa3aTh, YTO MPU OYEHb MIMPOKUX YCIIOBUSIX, OXBATHIBAIOIINX, HA HAII B3I, OONBITUHCTBO
MIPUKJIATHBIX 3a/1a4, CBOASIIUXCSA K 3371a4e 1, BEpHO clieayromiee

Yreepkaenue 1. OnTuManbHOE 3HAYCHHUE KPUTEPHS 3a/1a4u 2 ¢ POCTOM 00beMa HUCIOJIb3yeMOMH BhIOOD-
KU II.H. CTPEMUTCHA K OIITUMAJIbHOMY 3HAUYCHHUIO KPUTCPUA 3ada4n 1.

(Ctporue dhopMyTUpOBKH MOKHO HalTH B padote [1]).

Yacro, Kor/ia MMEIOIIHECs TaHHbIE HE MO3BOJIIOT TOCTPOUTH JOCTOBEPHYIO MOJEND CIYy4alHOTO Mpo-
1ecca WM 3aj1a4ya | CIHIIKOM CIIO)KHA [T €€ CTPOrOro PeIIeHus], M3yJaeMblii CITy9aifHbIN MpoIiece 3aMeHsI-
eTcs ApyruM, Oosee mpocThIM, HO BCE K€, 10 MHEHHIO MCCIIEA0BATENs, OTPAKAIOIINM CYIIECTBEHHBIE YEPTHI
HcXoAHOoro npouecca. [lapaMerpsl 3TOro BCoMOraTeabHOro Ipoliecca HACTPauBAIOTCS] HA U3BECTHOM POy
HaOmonennit &,,&,,...,&; , ¥ pemaercs 3a1ada | ¢ Tak MOAU(UIIMPOBAHHBIM CITy4aitHbIM mporeccom. O60-

3HaunM ee 1 M.
Jis Tol ke Moau(pUIIMPOBaHHOW MOJIENN CITy4aifHOTO MpoIiecca MOXKHO C(hOpMYITUPOBATh 3a/1a4y BbI-
Oopa e€ mapameTpoB TaKUM 00pa3oM, YTOOBI MAaKCHMH3HPOBATh Cpe/IHEE 3HAUCHHUE TUIAThl N, Ha BpEMEHHOM
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unrepBane [1,T] npu peanuzamusax &,;,&,,...,E; . HazoBeM ee 3agaueii 2M. MoxHO nokasars, 4TO aCUMIITO-
THYECKHU (C yBeJIMYeHHEeM 00beMa BBIOOpKH & ,E,,...,Er ) pemeHne 3axaun 2M maer Gonee > peKTHBHBIC

peuieHus 3agaun 1, ueM peiieHue 3aaadu 1M mpu mapaMerpax CTOXacCTUYECKON MOJIETH, HACTPOCHHBIX Ha
BBIOOpKE &),&,,...,E7 TOCPENCTBOM KAaKOrO-THOO0 U3 TPAJUIIMOHHBIX CTATUCTUYECKHX METOJIOB.

PazymeeTcs, acHMOTOTHYECKOE MMPEUMYIIECTBO OJHOTO METO/a HaJl APYTUM He JaeT (GOpMaIbHBIX OC-
HOBaHMIA CUUTATh €ro A(()EKTUBHBIM B MPAKTUYCCKHUX 33]]a4aX, B KOTOPHIX BHIOOPKHU BCET/Ia OrPaHUYCHBI, a
3a9aCTyIO0 HEIOCTaTOYHO BEIWKH. JJIT OLIEHKW JaHHOTO METOJa MpenjiaraeTcsi MPOBEIeHHE IKCIIEPUMEHTOB
C UCIOJIb30BAHMEM KOMIIBIOTEPHOTO MOACITHPOBAHUS.

Jlumepamypa

1. GASANOQV LI, RAGUIMOV LI.S. On Solution of Stochastic Control Problem by the Method of Optimi-
zation on Time Series. Hawaii International Conference on Statistics and Related Fields, 2003.
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CTOXACTUYECKUE MOAOENU B YNPABJINTEHUN AKTUBHBIMU CUCTEMAMU

I'acanos U.U., Epemiko AHT.D.
(Boruucnumenvuwiii yenmp PAH, Mockea)
fereshko@yandex.ru

Ilpeonazaemcs mexnonocus o6pabomxu psoos Haba0eHull 01 popmuposars mooeneil CMmoXacmudeckux
npoyeccos 6 3a0auax YnpagieHus akmueHviMu cucmemamu. Ilpediazaemvlii no0xo0 WLIIOCMPUpyemcs Ha
npumepe ynpasieHus UH8eCmuyuoOHHbIM nopmaeenem.

KiroueBsie croBa: HeonpenenEHHOCTh, AKTHBHBIN YUaCTHHK, yIIPaBICHNE, HCTOPHYECKHE PAIbI, TeHepa-
LU MaTpUL, THPOPMHUPOBAHHOCTb.

BeedeHue

B mponecce (pyHKIMOHMPOBAHUS AKTHBHBIX SKOHOMHUYECKHX CHCTEM OY€Hb YacTO BO3HHKAET HEOOXO-
JUMOCTB B PEIICHUH IpoOsieMbl BbIOOpA BEKTOpa aKTUBOB, T.€. HHBECTUIIMOHHOTO nopTdens . 1 Heonpene-
JICHHBIEC MapaMeTpbl, KOTOpble HEOOXOANMO YUUTHIBATh B 3TOW 3a/ade, CBA3aHBI B MEPBYIO OUepelb C He-
OIIPEEeNICHHOCTHIO LIEH Ha aKTUBHI (LICHHBIE OyMaru, peajbHble BIOXKEeHHS U T.1.). s 3ama4 TaHHOro Kiac-
ca IPHHIMIHAIBHEIA BOIIPOC — 3TO MOCTPOECHUE MOJENIN CTOXAaCTHYECKOTO Ipolecca U3MEHEHUs LEH, To-
CKOJIBKY B PacIOpsDKEHUH YIIPABISIONICH CHCTEMBI, €CTECTBEHHO, HMEETCsl TOJIBKO KOHEUHBIH psi HaOmroe-
HUU peayln3aluil Cly4ailiHbIX BEJINYUH — LIEH.

1. locmaHoeka 3adayu

PaccmarpuBarorcst | BumoB 1eHHbIX Oymar (o0murammii), i=1..,1 , KoTOpble TOPryroTcs Ha Crienuaib-
HBIX OMPKEBBIX cecCHsAX. bymaru xapakTepusyroTcst BeIMYMHAMU b, — BBIPa)KEHHBIMH B IIPOLIEHTAX JOXOJI-

HOCTSIMU B TE€UYCHUE TeKyied ceccur N. Ecimu Oymara Buja 'B KoHIe ceccuu h—1 mokymnaercs Io IieHE

Ci .1 ¥ mponaercs B KoHIue ceccun N no newe C; , To b =100* (=" 1) . JloxomsocTn b, — aTO ciy-
i,n-1
JaifHple BEJUYUHBI, (hOpMUpYIOIHMEcs U3 0a30BbIX JOXOMHOCTEH ¢, — CIIy4alHBIX BEIMYMH, 00pa3yrOMmuX
MapKOBCKHI MPOIIecC U ONpeIeNIIeMbIX IO clieayromei Gopmye:
(1) e, = kl0 o+ kg *a, o+ h? *&,
3nech k., k2, h® — koucTanThl, a &, — CTaHIAPTHBIE HOPMAIBHO PAcIpEIeeHHbIE CITyJailHble BEJH-
yuHbl. [Ipu s3TOoM
(2) bin:(1+gi)*(an+din)
rae §; — HEeKOTOphlii MacmTabHbI ko3 dumment, pasubiil (1+0.05*i), a d;, — ciyuaiiHas BelUuuHA,

nMeromas CMbICII OTKIIOHCHHUA OT 0a30BOro 3HAYCHHS U onpeacisieMast, Kak @n .

e * "% 1
3) dip =K *d; g +k, *d; o +0° &,
rae &, — TaKKe CTaHJapTHhIC HOPMAIbHO PACIpe/eiieHHbIE CilydaiiHble BennduHbl. [Ipemnonaraercs, 9ro

yIpaBlieHHE, BHIOOP MPUOOpETaeMBbIX Oymar, MPOU3BOJUTCS MO AITOPUTMY, 3aBHCAIIEMY OT HH()OPMHPO-
BaHHOCTH OIlepaTopa o Ipoiecce, GOpMHUPYIOIIEM JOXOAHOCTU Oymar, T. €. UCTIOIb3ys MH(OPMAIHIIO O 1ie-
HaX 3aKpbITHS Ha OUPIKEBBIX CECCHAX, a TAKXKE, BOSMOXKHO, M O BEJIMUMHAX O , HA HEKOTOPOM MPOMEXYTKE
BpPEMEHH, COOTBETCTBYIOIMEM ceccusm ¢ Homepamu N=-2,—-101,...,N . Ileqp0 3KCIIEPUMEHTOB SBIISIETCS
CpaBHEHHE OIICHOK OXKUIaeMOH 3(P(PEKTUBHOCTU PA3IMYHBIX aJITOPUTMOB YIPABJICHHUS C HX TEOPETUIECCKUM
MaTEeMaTHYECKUM OXKUAaHWEeM. [ OIEHKH TEOpEeTHYEeCKOr0 MATeMAaTHYECKOTO OXKHMJIAHHS HMCIOIb3yeTCs
MeToa Monre-Kapiio “nporoHkoid” ynpasieHHs MO JOCTATOYHO OOBEMHOMY CT€HEPUPOBAHHOMY PAAY, HHA-

ge — matpune P pasmeprocta [(I +1)x (N +3)], rae cTonbIsl COOTBETCTBYIOT PeaIn3alisaM 3HAYCHHIT
au b, 1o ceccusim, a umcno N ONpesenseTcss BHMUCIUTENLHBIMA BO3MOXKHOCTAMHU. WMerormuiics psijt
HaOMoAeHN UMUTHPYeT creHepupoBanHas marpuna X pasmepHoctd [(I +1) < (N +3)]. Yucao N u
3Ha4YeHHs B JTOW Marpuie OyAyT B JajbHEWIleM BapbHPOBaThCs. MaTpuilbl 000MX BUIOB (HOPMHUPYIOTCSI
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MOCPEJICTBOM MPOIIEYPhl TeHEPalUU CITYYaHBIX YUCEN, UMHTUPYIOIICH peann3aiio ciIyYaiHbIX BETUYNH
&, ¥ pacdeTa 1o 3TuM peanu3aiusiM u popmyaam (1) — (3) HCKOMBIX 2JIEMEHTOB MATpPHIL.

Oruerka 3¢ GeKTHBHOCTH ynpaBieHHs Ha psiay HabmoaeHnit R mpousBoautes mo Gpopmyiie
1

N =
(4 Og=([]@+001*b, )"
n=1 n

rae N, — HHIEKC ToCeHel ceccur B psiTy HAaOMIONCHNH, a i, — HOMep oOJuraryii, BRIOpaHHBIX aJITOPUT-

MOM Ha mare N—1, T.e. Toro Buga oOaUranuii, B KOTOPHIX COTIACHO aITOPUTMY OYAET HAXOIUTHCS KalUuTal
oreparopa B TedeHue ceccur N. Kpome Toro, OynemM paccUUTHIBaTh Takke MECSUHYIO0 3((EeKTHBHOCTDH

ON =(0g)?*. Yucno 22 NpubGIM3UTENLHO COOTBETCTBYET YHCIy TOPrOBBIX CECCHIA 3a MECHIL.

2. BapuaHmbi uHghopmupoeaHHocmu

Jlanee onuChIBAtOTCS IPUMEPHI BAPUAHTOB UH(YOPMUPOBAHHOCTU UHBECTOPA.
TouHoe 3HaHHE onepaTOpPoM OYAyIIMX A0OXOAHOCTEIA.
Wunekc i, BbiOupaercs kak Arg maxby, .
1

CayuaiiHoe ynpasJieHue.

OmnepaTop He 3HAaeT 3aKOHa LieHOOOpa3oBaHus. TeopeTHueckH, B JaHHONW MOJAEIM MaTeMaTHYecKoe
OKHJIaHHE Pe3yJibTaTa Ollepaliii COBIAAAET ¢ TEM, KaK €CIM Obl OIlepaTop BKJIAJbIBAJ KallUTal HE B OAHY
Oymary, a BO BCe IIOPOBHY.

Ynpap/ieHue npu TOYHOM 3HAHMHM MOJeJIM JOXOJHOCTEeH BcexX ee MapaMeTpoB U HalJl0AaeMoii Be-
JHYMHE .

B sTOM citydae omnepaTop B KOHIE CeCCHU N, 3Has 3HaueHus o u b; g ceccuit n, n—1 u n, uc-
MOJIL3Ys CTPOKH N, N—1 u N, marpunsl X , BeIYHCIAET 1o ¢opmynam (1) — (3) MaTeMaTHUSCKUE OXKUIA-
HHS BEIMYUH D, ,,; ¥ BBIOUpAET ISl MOKYIIKK OyMary ¢ HauOOJbIIUM U3 3THX 3HAYCHUH.

3. BbiyucnumersnbHble JKCcriepumeHmsbl U 8b1800bI

Kak nokasanu cepuu BBIYHCIUTENBHBIX 3KCIIEPUMEHTOB, NPU MaJIOM YHCIIE HACTPAaUBAaEMbIX IapaMmeT-
poB (nopsinka 4), BEIOOp METO/a HACTPOMKU HE OKa3bIBAET CYILIECTBCHHOI'O BJIMSHMA HA 3HAUCHUE KPUTEPUS
B 3aj1a4e.

Jlumepamypa

1. EPEHIKO AHT.®. Hccredosanue cmoxacmuyeckux mooenei HeonpeoeneHHvlx Gakxmopos & 3a0auax
ynpaeneHus uHeecmuyuoHHuiM nopmeenem. // CoBpeMeHHbIE CIOKHbBIE CUCTEMbI YIPABICHUS: MaTepH-
anbl VIII Mexnaynap. Hayuno-nipaktid. koHp. CCCY'2008 (6 — 7 mas 2008 r., Teepsb, Poccusi). B 2 u.
U.1; /mon pen. JI.A. HoBukosa, B.H. Ky3ueropa. Teeps: TI'TY, 2008. C. 71 — 74

1. TACAHOB M.U., EPELLIKO AHT. ®. [locmpoenue cmoxacmuyeckux mooenel HeonpeoeienHuvlx Qax-
mopoé & 3adauax ynpasienusi nopmenem danxa. Tpynsl Uacturyra cucremuoro ananuza PAH “Ju-
HaMuKa HeoJHopoaHbIX cuctem”, T. 53(4), 2010, ctp. 175-182. M.: TIEHAH/, 2010
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CUCTEMA YINPABJIEHUA PUCKAMU NMOPTDENA
NnPON3BOAHBLIX PUHAHCOBbLIX UHCTPYMEHTA

I'onemounoBckuii J1.1O.
(6anx BEHUT, MT'Y, Ynusepcumem Cunepeust )
ITerpoBrix A.C.
(6anx 3EHUT, MI'Y)
Hlenenes C.H.
(6anx 3EHUT)
leneneBa U.C.
(Bvicwas wikona 5KoHOMUKLL)
d.golembiovsky@zenit.ru

Paccmampusaemes ynpasnenue puckamu nopmghens npousgooHvix guuancosvix uncmpymenmos ([IOH),
KOMOpblil Modicem 8KI04amy oupaicesvie u suedupoicesvie [IPU na paznuunvie 6a308vie akmugwl

KnroueBbie cnoBa: ynpaBieHue, pUCKH, TPOU3BOAHBIE (PUHAHCOBBIE HHCTPYMEHTBI, T1aBHbIE KOMITOHEH-
ThI, TOPT(eENb, OLICHKA.

BeedeHue

B 4ncito 6a30BbIX aKTUBOB BKIIOYAIOTCS:
— ¢orouepce! u onmmons! Ha nHAEKCHI MMBB u PTC;
— ¢opBapabl, GprOYEpCHI U ONIMOHBI HA APArOLEHHbIE METAJIIBL;
—  dopsapapl, pproUepCH ¥ ONIIMOHBI HA KPOCC-KYPCHI BAIIOT;
— TPOLEHTHBIE CBOIIBL;
—  BJIIOTHBIC CBOIIbI;
—  BAJIIOTHO — IPOLICHTHBIE CBOIIBL.

Texymias crToMMOCTh JAHHOTO MOPT(dEst 3aBUCUT OT 3HAYUTENIFHOI'O YHCIIA B3aMMO3aBUCUMBIX CITydaii-
HBIX (pakTopoB. TakuMu QakTopamu SBISAIOTCSA TEKYIIUE CTOMMOCTH 0a30BBIX aKTHBOB, KPUBBIC MPOLIEHTHBIX
CTaBOK, MIOBEPXHOCTH TO/Ipa3yMeBaeMoOi BOJATHIBLHOCTH OIMIIMOHOB. O0IIee KOJTMYECTBO BPEMEHHBIX PSJIOB,
HPE/ICTABISIIONINX AUHAMUKY (haKTOPOB HEONPEAETIEHHOCTH, COCTABIAET OKOJIO MOIyTOpa COTeH. AJIeKBaT-
HO€ MCTOPUYECKUM JaHHBIM MOJIEIMPOBAHHE CIyYalHOTO MpoLecca TaKoH pa3MEPHOCTH HE MPEACTaBIAETCS
BO3MOYHBIM.

1. TexHono2uu pacyemoe

B cBsi3u ¢ 3THME OTrpaHUYEHHUSIMH TIPU pa3pabOTKe CHCTEMBI YIIPaBIEHUS PUCKAMH PacCMaTPHBAEMOTO
noptdenst [IOU ans cokpaiieHus pa3MEepHOCTH Tpoliecca ObUT UCTIONB30BaH METOJ TJIABHBIX KOMITOHEHT
(MTI'K). [yst anexBaTHOTO MpeCTaBiIeHUs (haKTOPOB HEONPECIIEHHOCTH 0Ka3aJI0Ch 1OCTaTOUHO 10 riIaBHBIX
KOMITOHEHT. JIJIsl IPOBEACHHS HCCIIEI0BAHUI HCIIOIb30BAJICS CTaTHCTHYeCKUi makeT R [1].

Hcxonnpie BpeMeHHBIE PAIBI SBISUIACH TeTEpPOCKeAaCTUIHBIME. Kak mokasana rnmpoBepka Mpy MOMOIITH
COOTBETCTBYIOIIMX CTATUCTUYECKUX KPUTEPHEB, MOJlydaeMble B pedynbTare npumeneHns MI'K BpemenHbie
PSIBL SBIISIIOTCS] TIONMAPHO HEKOppeNnpoBaHHbBIMUA. OHAKO OHHM O0JaJaloT CBOHCTBAMHU aBTOKOPPEISIMU U
reTepoCKeIaCTUIHOCTH. [JI1 MOJIeMMpOBaHus MMOYIEHHBIX TJIABHBIX KOMITOHEHT HCIoib3oBainch ARIMA-
GARCH monenu.

MopenupoBanue (HakTOpOB HEONPENIEIIEHHOCTH M OIIEHKA PUCKOB B pa3paboTaHHOI cUcTeMe MPOU3BO-
nsTes npu oMoy meroga Monre-Kapio. Ilpu stom BHauane Ha ocHoBe ARIMA-GARCH moneneit mozae-
JUPYIOTCS TJIaBHBIE KOMIIOHEHTHI Mpoliecca. 3aTeM NMPOM3BOAMTCS BOCCTAHOBJICHHWE TUHAMUKH HCXOIHBIX
(hakTOPOB HEOIPENETICHHOCTH HAa OCHOBE COOTHOIIEHUH, MOTydeHHBIX Tpu peanusanuu MI'K. TIpemtoxen-
HBIW MOJIXO TIO3BOJISIET JOCTATOYHO TOYHO BOCIIPOHM3BOJIUTH UCTOPUYECKUE JAHHBIC W TEHEPUPOBAThH JTUHA-
MUKY (PaKTOPOB HEOTPEAEIEHHOCTH, BU3yaIbHO HEOTIIMYMMYIO OT AMHAMHUKH PEATbHBIX BPEMEHHBIX PS/IOB.

B cucreme npou3BoIUTCS OIEHKA KPEJAMTHOTO PHCKA MOPTQENs s KaXJI0ro M3 KOHTPAreHTOB, PhI-
HOYHOTO pUcKa mopTderst B IeIOM M PUCKa OTBICYCHUS] CPEJICTB BCIIEJCTBUE BBITUIAT BapHAIMOHHON Map-
xu. [Ipy 3TOM KpeauTHBINH PUCK MOHUMAETCS] KaK MaKCUMaJIBHO BO3MOJKHAS! C 3aJJaHHOM BEPOSATHOCTBIO Be-
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JTUYUHA 00s3aTeNnbcTB KOHTpareHta. OcyIecTBIsIETCS MPOBEpKa COOTBETCTBHS TEKYIIUX YpPOBHEH puHCKa
YCTaHOBJICHHBIM JIMMHUTaM. B crcteme peann3oBad «What-ify ananus, no3Bossironuii Tpeitaepam mpoBepsTh
COOTBETCTBHE IJIAHUPYEMBIX ONIEPALMi YCTAaHOBICHHBIM JINIMUTAM PUCKA.

Jlumepamypa

1. . www.r-project.org
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AHAIMN3 AUBEPCNDPUKALUMNUN AYKUMOHOB

TI'opesio MLA.

(Boruucnumenvuwiii yenmp PAH, Mockea)
fereshko@yandex.ru

Paccxwampusaemc;z mooeinv AMEPUKAHCKO20 AYKYUOHA NO NepeuUvHomy pasmeuieHuro OUCKOHMHBIX 001uUea-
uuzi, no3e60JIA1I0Wyro onpeéeﬂumb onMumMaibHoe YuUcjlo KOHKYPEHNHbIX npe()ﬂoofceﬂuﬁ.

KroueBrle ciioBa: AYKIIUOH, o6n1/1rau1/m, aKTHUBHBIN Y4aCTHUK, IUTAaHOBBIM nepuona.

BeedeHue

Bynem cunrtath, uTo 3aMKCHpOBaH MJIAHOBBIN MEPUOJ], HAYAIO KOTOPOTO COBMANAET C JHEM MPOBEe-
HUS ayKIMOHA, @ KOHEI[ — ¢ JTHEM ToTanieHus: oonuranuid. [IpemnonoxuM, 3a nprBieueHe B JICHb ayKI[HOHA
cpencTB B o0beMe V B KOHIIE TUIAHOBOTO Tepuoaa npuaetcs 3amiatuth cymmy A(V). Ilycts UMEIOTCS aib-
TCPHATHUBHBIC CHOCO6I)I BJIOKCHUA ACHET TAKUEC, UYTO IIPU BJIOKCHHUU CYMMBI V B KOHIIEC IJIAaHOBOTO II€puoaa
MOXHO MOTy4uTh puObLTE D(V).

1. MocmaHoeka 3adayqyu

Oco0bIii MPaKTHUECKUI MHTEpEC MpeicTaBiser ciay4ait, korna D(V) — kycouHo-nuHeiiHas HeyObIBao-
11ast BOTHyTasi (GyHKIMS, MMeromas K To4ek M3J0Ma M MOCTOSHHASI IPH JOCTATOYHO OOJNBIINX 3HAUYCHHsX V.
DTO COOTBETCTBYET TOMY, YTO y aKTHBHOTO ydacTHHKA mmeercsi K—1 crmoco® anpTepHaTHBHOTO BIIOXKCHUSI
CPEACTB, KaXKABIH U3 KOTOPBIX OTPaHUUECH MO0 00bEMYy MHBECTHPYEMBIX JeHET. AYKIMOHHYIO 3asBKYy OyaeM
XapaKTepU30BaTh 00LEMOM CPEJICTB Vp, BKIIIOUEHHBIX B KOHKYPEHTHOE NPEJIOKEHUE 110 LieHe P (10 Tpajau-
MU TeHbl m3Mepstorcs B fgonsx HomuHana N). Lleny orcedenns P Ha manHOM aykipoHe OyJeM CUHTATh
CIly4aifHOH BeNMM4MHOW. BeposSTHOCTH TOTO, UTO 3HAYEHUE LIEHBI OTCEUeHUs OyAeT paBHO P, 0003HAYNM Lip.
CunraeM, 4TO aKTUBHBII YYaCTHHUK, KaK ONEPUPYIOLIasl CTOPOHA, CTPEMHUTCSI MAKCUMH3HPOBAaTh MaTeMaTH-
YeCcKOe 0XKUIaHue MPUOBUIH, TO €CTh €€ (PYHKIHMS BHIUTPBIIIA HMEET BU]L

Zup NZ——Zv +D(V =Y v,)—AV))

p=P p=P p=P
KOTOpas MAaKCUMU3UPYETCS IO MEPEMEHHbIM V, U V IPU €CTECTBEHHBIX OrPaHMYECHHAX va =V,
3

vpzo.

2. PeweHue 3adayu

[Ipu cenaHHBIX MPEAMONIOKEHHUSIX ONTUMAIbHAS 3asiBKa COEPKUT He Oosiee K+1 KOHKYpEHTHBIX TIpe-
noxenuid. Ee KOHKpeTHast CTpyKTypa MOXeT OBbITh HaljieHa CIIETyIOIIM 00pa3oM.
ycrs s=(s%,5°,.. .,Sk)e[O,_l]k, s°=0, s"'=1, d' 0Go3HauaeT yriIOBOI KOI(DPULKEEHT i-ro Y4acTKa KYCOUHO-
nureiinoi pynkuun D(V), a V' — 06beM i-ro korkypentHoro npemnoxenns (i=1,...k+1).
PaccMoTpuM 3a/1auy MaKCUMH3AINH QYHKIIAH
k+1 i k+1 k+1
S| NY —Zv +D|V - Zv - AV)
P Tp'(s) =
k+1
r/le MAKCHMYM HILETCS 10 epemMeHnbiM V- 2,.. V! 1 V, y1oBnerBopsomux yciosusm Zvi =V,Vv'>0mnu
i=1
IEPEMEHHBIM S5,5°,...,5%, JUIsl KOTOPBIX BBINONHSIOTCS HepaBeHetBa 0<S'<s’<...<s*<1. [Ipu srom nena p'(s)
SIBJIICTCSI TOUKOU MakcuMyMa (QDyHKIIAH

[(——1 ") 4]

P<p
110 3HAYCHMSM LICHBI P, YIOBJICTBOPSIOIINM HEpAaBECHCTBAM Sl_lfpfsl.
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Ecnu onTuManbHble 3HAYEHHUs V' TIOJOXKHUTENbHBL, a 9ncia P'(S) MonmapHO pasiudHBL, TO ONTHUMAJIbHAs
3asBKa Oyzaet comepkath kK+1 KOHKypeHTHOe mpeioxeHue. FiHaue ux MOKeT ObITh MEHBbIIIE.

3. AHanus peuweHus

OTMETUM KaueCTBEHHBIE BBIBOIbI, KOTOPHIE MO3BOJIAET CACIATh PACCMOTPEHHAS MOJIETb.

— Lenecoo6pa3HocTs AuBepcUUKAIINN 3aIBKH ONPEAEISIeTCS TOTOBHOCTHIO ONEPHUPYIONIEH CTOPOHBI H/I-
TH Ha PUCK (OPHEHTHPOBATHCS HA MATEMATHIECKOE OKUTAHNE).

— KosnnuecTBO KOHKYPEHTHBIX MPEUIOKCHUH B ayKIIMOHHOM 3asiBKe omnpeaenseTcs BuaoMm Gpyakauu D(V),
OTIHCHIBAIONIECH ATbTEPHATUBHBIE CITIOCOOBI HHBECTHPOBAHUS JICHET.

— Or Buaa ¢pyakuun A(V), omUCHIBarOIIEH BO3MOXKHOCTH 0 MPUBJICYCHUIO CPEACTB, YUCIO KOHKYPEHT-
HBIX MPEAIOKECHHM 3aBUCHUT JIUIIb OTIOCPETOBAHHO.
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AHAINTUTUYECKAA MOAEJIb CTOUMOCTMU:
BbIBObl O MAPAMETPAX YJNYYLULEHUA

JApanko O.U., ®uanmonos B.C.
(Mockosckuii ¢husuxo-mexnuueckutl uHcmumym)
olegdranko@gmail.com, vsfilimonov@yandex.ru

B pabome uccnedyemcs ananumuyeckas mooeib CIMOUMOCHU KOMRAHUL OOXOOHBIM MEemMOOOM, NO36O0JISII0-
was eulOPaAMv 3HAYEHUSL NAPAMEMPOS, YEEAUNUBAIOWUX cTouUMocmb. Kiiouesblmu napamempamu A61s10mcs
PEHMAabenbHOCHb, KANUMAi0eMKOCHb, meMn pocma npodadc. QOOHapys’ceHa HEMOHOMOHHOCHb YEETUYEeHUs
cmoumocmu 0JisL Napamempa pocma 00bemMo8 npooadc npu Hekomopwvix yeiosusx. Ilposodumces ananus na-
pamempog komnanuii Poccuu u CLIIA.

KiroueBbie clioBa: olieHKa CTOMMOCTH Ou3Heca, pHUHAHCOBOE MPOTHO3WPOBAHUE, MOJICIIMPOBAHHE.

BeedeHue

KoHremniust cTouMoCcTH Ou3Heca SIBISIETCS OHOM M3 OCHOBHBIX B KAMUTATUCTUIECKOM MUpe. MHOTHE
MPENPHUITHS HALIel CTPaHbl aKTUBHO Pa3BUBAIOTCS, CTABAT LIEJH YBEIHYCHHUSI 00beMa MPpoaax 1 100uBa-
1oTcs ux pocra 6oinee 20 % B rog.

Ho BBIOOp panmoHaIbHBIX TApaMETPOB POCTA C TOYKH 3PEHHsI CTOMMOCTH OM3Heca — 3a1a4a He[0CTa-
TOYHO M3y4eHHas. TUIOBast OCTAaHOBKA — IeJIECO00pa3eH MaKCHMAIbHO BO3MOKHBIH TEMIT POCTa MPOIAXK.

1. AHanumu4eckasi Modesib cmoumocmu

Mogenb CTOMMOCTH TOXOJHBIM METOIOM IO JUCKOHTHPOBAaHHBIM JCHEKHBIM IOTOKaM coriacHo [1]
HMMeEET CEeAyIOIUN BUL!

N )
(1) EV =EV,+EV, Z FCF, Z FCF, Z FCF,
= @+r)' Fa+nt FL@+n)!
rne EV — croumocts Ousneca, EV; u EV, — cToumocTs On3Heca B IPOTHO3HBIH U MOCTIPOTHO3HBIH MEPUOIBI
cooTtBeTcTBeHHO, FCF{ — neHeXHBIH OTOK B COOTBETCTBYIOLIHNH MTEPHOJ, I — CTaBKa JTUCKOHTHpOBaHUs, N —
OJIATEIIBHOCTD ITPOTrHO3HOTO II€pruoaa, - HWHACKC BPEMCHU.
OcHOBBIBasICh Ha (PUHAHCOBOH OTUETHOCTU KOMIIAHMU, MOYKHO TTOCTPOUTH MPOTHO3 JBUIKCHUS CBOOOI-
HBIX JICHE)KHBIX CPEACTB VIS LeJIeH OLIEHKH CTOMMOCTH
(2) FCF =Sm—1 =Sm-aAS,FCF =S(m-as),
rae S — o0beM mpojak, M — JOJsl ONMEpalMoOHHON MpUOBUIM OT o0beMa mpoaax (MpUOBUTBHOCTB), | —
MHBECTHUIINH, & — CPOK 000pauMBAEMOCTH MHBECTHPOBAHHOTO KamHTana (KamMTaIOEMKOCTb), S = AS /S —
TEMIT pocTa 00beMa MPOIAK.
I[Tpu MOCTOSHHBIX TapaMeTpax M, S, @ (3To Mo3BoJIseT MepeiTr oT Gopmyiisl obmiero Buia (1) cymmu-
pPOBaHMEM MO MHTEPBAJIaM BPEMEHH K aHATUTHYECKOH (HhopMyJie KOMITAKTHOTO BH/Ia) IKCIPECC-MOJIEIb
OLICHKH CTOMMOCTH CHCTEMBI BhIpaskaeTcsi popmynoii [2]:

1+s)" (s—g)(m—ar) m-as
1+r (r=g)(s—r) S—r

3) EV =S,(1+5)

2. Mapamempsbi, Makcumu3upyrouue cImoumMocms

3aBucumocTs EV 1o napamerpy npuOBUIBHOCTH M MOHOTOHHO Bo3pacTaeT. 3aBUcuMocTb EV no nmapa-
METPY KalUTaIO0EMKOCTH 8 MOHOTOHHO yObiBaeT. JIaHHBIN pe3ynbTaT MOXKET ObITh HHTEPIPETHPOBAH, KaK
PEKOMEHIAINS BCET/Ia COKpaIaTh TEKYIIME 3aTPaThl M KATUTAIOEMKOCTh OM3HEcCa P MOCTOSHHBIX 3HAYE-
HUSX JPYTHUX MapaMeTpOB.

[IpousBoHas 1o I auHEapu30BaHHOM 0 N MOJIENTM CTOMMOCTH 3aBUCUT OT MHOXKHTeENS (M — aJ), KOTo-
PBI OTIpesieTsieT 3HaK MPOU3BOJHOMN, M 3TOT )K€ MHOXKUTEIb ONpeNessieT BeInunHy U 3HaK EV,. Takum 00-
pas3oM, I MOJOKUTENBHBIX EV; pocT I' yMEeHbIIaeT CTOUMOCTD.
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MHoxwuTenb (M — ar) onpeaenser 3HaK Ipon3BoaHoi EV mo mmutenpHOCTH TTporHo3Horo nepruona N u
O TEMITY MOCTIPOTHO3HOTO pocTa J.

Uccnenoanne EV oT TeMoB pocta BEIpYYKH S JaeT 0OJice MHTEPECHBIM W HEOXKUIAHHBIA Pe3yibTar.
Ha puc.1 npuBenens! rpaduku 3aBUCUMOCTH cTouMocTH EV 0T TeMnoB pocta o0beMa NpoJiax S AJIsl pa3HbIX
3HAYEHUI CPOKOB 000paYMBAEMOCTH WHBECTUPOBAHHOIO KamuTaia a, mpu GUKCHUPOBAHHOU JI0Jie Omeparim-
OHHOU TIpHOBUTH OT 00bema mpomax M=0,15, craBke muckoHTHpoBaHus =0,15, ¥ TemMIe MOCTIPOTHO3HOTO
pocta g=0,03, anurensHOCTH MporHo3Horo neproxa N=5.

)14 P

@

a=1.1

o T ]
¥}

BB DL D

0.10 0.15 020 025 030 033 o0 © 0.10 0.15 020 025 030 035 o0 ©

Puc. 1. 3asucumocmo EV om S 0ns paznvix 3nauenuii .

BuiHo, uTO npu HEOONIBINNX 3HaYeHHs KarmuTanoeMkocTd (8=0,7+1,0) EV MOHOTOHHO BO3pacTaeT ¢ po-
CTOM S, ITPU BBICOKOH KamuranoemkocTu (2=1,2+1,3) EV MoHOTOHHO yMeHbIIaeTcst ¢ poctoM S. Jlist ciydast
a=1,1 (mpaBas gacTh puc. 1) cymiectByet akcTpeMmyM st $=0,19, mo3BosIONIHiA JOOUTHCS MAKCHMAIBHOTO
3HAYCHUS] CTOUMOCTH.

3. O6bnacmu napamMempoe Mmakcumusayuu cmoumocmu

Mopens (3) mo3BoIsSeT MPOBECTH MCCIICTOBAHIE CTOMMOCTH HE TOJIBKO JUIsl OJHOTO 3HAYCHHS TapaMeT-
POB CHCTEMBI, a IOCTPOUTH O0IACTH MPEATIOYTUTENBHBIX TApaMETPOB IS MAKCHMH3AIUNA CTOUMOCTH

(puc.2).

0,25

30Ha BO3MOKHOW ONMTUMM3ALMM CTOMMOCTH ANA
CpeAHecTaTUCTHYECKoro NpeanpuATMA Poaccrn

0,2

0,15

m

0,1

0,05 —
30Ha BO3MOMHOM onTUMH3alU K CTOMMOCTH anAa
CPE[HECTATHCTIIECKOTO NPEANPUATHA CLUA

0,6 0,7 08 0,9 1 11 1.2 1,3 1.4 15 16
a

Puc.2. 3aeucumocmu m om a npu onmumanoHom s 0Jist
r=0.2 (sepxnue epaguxu) u r=0.06 (nudxcnue epaghuxu).

0

Bce Toukw, nexariye Bbllle BEpXHEH IPaHULIbI BBIIEICHHON 30HBI JIs1 K&KIOTO CIy4asi, COOTBETCTBY-
10T 30HE pOCTa CTOMMOCTH KOMITAHUY [IPH YBEIMYCHUU TEMIIOB pocTa 00beMa mpojax. Bee Touku, nexarue
HIDKE HIKHEH TpaHulbl BBIICTICHHON 30HBI, COOTBETCTBYIOT 30HE MaCHHUs CTOMMOCTH KOMITAHUX TP YBe-
JMYEHUH TEMIIOB pocTa o0beMa npogax. OdIacTe MeX1y rpaHULAMH COOTBETCTBYET CUTYalllH, KOTIa Cy-
IIECTBYET ONTUMAJILHOE 3HAYEHHE TI0 S, MAKCUMHU3UPYIOIIEe CTOMMOCTbD.

Takum 006pa3om, BO3MOXKHO pa3JiejicHIe KOMIIaHUi Ha Ba kKiacca. "CuibHbIe" KOMITAHUA MOTYT T€He-
PHUPOBATH MOJIOKUTEILHBIN AEHEKHBIA TOTOK U POPMHUPYIOT AOMOIHUTENBHYIO CTOMMOCTS. "Ciiadble" KoM-
MaHUY HE MOTYT T€HEPHPOBATH MOJIOKHUTEIBHBIN JICHEKHBIN TIOTOK M3-32 MAJIOW PUOBUILHOCTH W/WIIN 3Ha-
YUTENEHOW OTPEOHOCTH B MHBECTUIIMAX W UMEIOT OTPUIIATEIIBHYIO CTOUMOCTb.

Jlumepamypa

1. KOVYIUIEH/J T., KOJIEP T., MYPUH . Cmoumocmo xomnanuii: oyenxa u ynpasnenue. — M.: 3A0
«Onumn-busnaecy, 2005.
2. JAPAHKO O.U. Oxcnpecc-mooens oyenxu cmoumocmu o6usneca [l Ilpodnemsr ynpasnenus. Ne 4. 2012.

C. 32-37.
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COJIEP)KAHUE
BbIYUCITUTENbHOE MOOENMUPOBAHUE KPEOUTHbLIX OPFAHU3ALUNA

Epemiko A.®@., CoiToB A.H.
(Boruucnumenvuwiii yenmp PAH, Mockea)
fereshko@yandex.ru

Hpueoéﬂmc;z pe3yibmambl AHAIU3A HECKOJTbKUX CXeM oesimenbHOCmU eréumelx opeaﬂwauuﬁ. OcnogHbl-
MU nokasameiimu 6blCmynarom KOHEYHble 6blUcpbliUU AKMUBHbIX YYACMHUKO8 onepauuﬁ, cmasKu cafwoqbu—
HAaHcuposanus o 3aéMWMK06 U HAYALHBIU KAnUmaJl ECIHKLZ, 06667’1@’-!14661101/14”11 HeompuyamejlbHoCmb Kac-
cvl banka 6 pacemampueaemsvlx npoeKkmax. OmMelzaemCﬂ, umo Hpoekm KOCUZML[MM 3AeMYUKO6, KAK npoeKm
B[ZHK(J, Modicem Obimb NpuHAmMm 3a OCHOBY MmacumabHozo IKCcnepumerma no 6H€0p€l—lul0 npozcpammsl uno-
me4Hoco erdumoeaﬂuﬂ 6b1200HOU KaK 0151 HaceneHus, mak u onst erdumﬂblx OPZCIHLBCIL;LMZ.

KiroueBsie ciioBa: akTUBHBIA y4acTHHK, baHKM, 3aéMIIMKH, TIOTOKH, IPOIEHTHRIE CTaBKH, caMO(UHAH-
CHPOBaHHE.

BeedeHue

B pa6orax Otnena UBC BL| PAH no ananu3y npo6iemM UITOTEYHOTO KPEeIUTOBaHUS, IPEICTABICHHBIX
Ha cepun Kondepenmuit UITY PAH [1-6], paccmaTpuBanmich 3aia4uu pa3paboTKu HHCTPYMEHTAapHUs IS TIPH-
HSTHS PEUICHUI 0 BBHIOOPE PALMOHAIBHBIX CXEM KPEAWTHON MOMUTUKU OaHKOB. XOTS MPEIMETOM HCCIEN0-
BaHUH SIBIISJINCH UITOTEYHBIC KOHTPAKTHBI, BBIBOJAbI UMCIOT O6H1PII>'I XapakTep.

1. MocmaHoeka 3adayqyu

3/1ech MBI OIMCHIBAEM PE3YJIbTAaThl JaJbHEHIIIEr0 paCCMOTPEHNUS Pa3IMUHbIX OpraHU3ali UIIOTEYHOTO
KpeautoBaHus. KoHKpeTHO, paccMaTpUBalOTCS HEKOTOPHIE U3 BO3MOXHBIX MHOTOKPUTEPHUATIBHBIX MOCTAHO-
BOK. MBI IIPOOIKAEM pacCMOTpEHHE TPEX MPOeKTOB, Koamuius He3aBUCHMBIX yY4aCTHHKOB, baHk — Hesa-
BHCHUMBIE Y4uacTHHKM M baHk — Koamunuss —Y4aCTHHKY, IPH HAIWYUM KPUTEPUEB: KOHEYHBIE BBIMTPBIIIN
Banka, craBku camo(hMHAHCHPOBAHHS JIJIs 3aéMIIIMKOB M HayaIbHBIN KanmuTall baHka, o0ecrieunBaronuii He-
oTpuLaTeabHOCTh Kacchl banka B unoreuyHoMm mpoekte. B IIpoekte bank — Koanuuus — YyacTHuku pac-
cMaTpuBaeTcs 0AHKOBCKAsl TEXHOJIOTHUS OPTaHU3alliy HIIOTEYHOTO KpeauToBaHus B popmare Oomero ¢poHaa
0aHKOBCKOT'O yIpaBIIeHHS, - 3TO ciydai, korna 3aémiukn BerynaioT B ODBY, oprann3oBaHHbIH B paMKax
banka, 3akmodas HeoOxoaumbiit KOHTPakT ¢ barkom. [Ipu atom ODBY Moxker obecneunBath 3aéMIuKam
BHYTPEHHIOIO KPEAUTHYIO CTaBKy CTpOro MeHsble, yeM B IIpoexre baHk — YuacTHUKM 1 POBOAUT (hUHAH-
COBYIO TIOJIMTHKY NPU BBIOOpE CTAaBKU B MHTEpecax caMO(WHAHCUPOBAHUSI OOBEAMHEHHs YYACTHUKOB, TaK
4TO B KOHIIE TIpoeKTa coocTBeHHbli kKanutan ODBY paBHsieTcs Hymto.

2. Onepayuu aKmueHbIX y4aCMHUKOS.

OHepaHI/IH AKTUBHOI'O y4YaCTHHKA. HYCTI) Y4YaCTHUK BCTYNACT B KOAIHWIHUKO B MOMCHT BPEMCHU tE .B
MOMCHTBI BPEMCHU tZtE ,...,t& Y4aCTHUK k ACJIaCT B3HOCHI HA CUCTA B KOAJIMIHUIO B pasmMepe Uk , KOTOPLIC

D o
pa3sMCIIaroTCd Ha €ro JIMYHOM cy6cque U Ha TCKYLIYIO CYMMY KOTOPBIX th KOaJIMIUECU HAYHCIIAIOTCA

D

HPOLICHTHI 10 CTaBKe U, . B MoMeHT Bpemenu t: Bkiax G, Bo3Bpamaercst ydacTHHKY K . B MoMeHT Bpe-
k k k.t
K

c
MEHH t; yJacTHHK K MOJydaeT OT KOAIMIMH KPEJUT B pasMepe Gk ¢ Ha CPOK JI0 MOMEHTA BPEMEHH tZ, no

KOTOPOMY B MOMEHTHI BpeMeHU t =t} +1,...,t7 MPOU3BOIMT TeKyllHe BBHILIATH B pa3Mepe Vit B ot xe
MOMEHT BpeMeHH t, ydacTHUK K mpuoGpeTaer akTus 1o neHe C, , KOTOPBI MOCTYNAET B €r0 MOJIb30BaHMUE,
HO OCTAETCsl B 3aJI0T€ Y KOAIMIMH BILIOTh 10 MOJHON BBIILIATHI KPEAUTA B MOMEHT BpeMeHH t. . KpeauTHbie
BBIIIJIATHl YYACTHUKOB V|, OIpEeAEAr0TCA Pa3MEepaMu 3aUMCTBOBAHUI U KPEIUTHBIMU CTABKAMH V, , 8 TAKKE

CXEMOM IOoTraricHus Kpeaura. HpI/I 3TOM Vk — 9TO ClI€rajibHass BHYTPCHHAA CTaBKa, YCTAHOBJICHHAsA KOaJln-

LUeH Ui ero y4aCTHUKA COTJIACHO YCIIOBHSM J0roBopa. Ee paszMep MoXeT ompenensTsesi TM00 B MOMEHT

MOJMMCAHUS IOTOBOPA, TM0O MO MPONMUCAHHON B IOTOBOPE CXEME, YUUTHIBAIOIIEH PHIHOYHYIO KOHBIOHKTYPY

B MOMEHT TOJY4EHUS KPEeIUT, HanpuMmep, Kak (QYHKIMIO OT TeKylleld craBku peduHancupoBanus. HeBbi-
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TUTAYCHHYI0 CYMMY KpeJInTa yYacTHHKA B MPOU3BOJBHBIN MOMEHT t mociie moay4eHus: KpeauTa 0003HauuM
Gﬁ ;- BKIagpl yyacTHHKOB Ha cueTa KOaluLuM OyJeM Ha3blBaTh BHYTPEHHHMH JETO3UTAaMH, a BblIAHHbIE

KoaJIuIueH Kpe€auThl yHaCTHUKaM — BHYTPECHHUMU KpE€AUTaMH.
IIoTOK HAKOIUTEILHBIX IIJIATCHKEH Y4aCTHHUKaA k

D _ 0 D _ 0 1
Pk,t — O, t = 0""’tk _1, Pk,'( - Uk y t :tk ""'tk y
D _ _+l 1
R:=0, t=t +Lt +2,....
IToToK BBIAAHHLIX KPEIUTOB YYaCTHUKY KOATHIUH
c _ 1 C _yC 1
Rk,t —0, t :0""’tk _1, Rk,t _Yk y t :tk y
Cc _ _ ¢l 1 C _ D
R:=0, t=t +Lt +2,.., Y, =C, Y,
CyMMapHBIii IOTOK JE€HEKHBIX CPEACTB Q, IO ONepalysM KOAIUIHUU C yYaCTHMKAMH B MOMEHT BpEMe-
Hu { ompenensercsa kak NpuToK MUHYC OoTTOK Q, =P, —R,.
[ycts HP — 00bem neHEKHBIX CPENCTB, pa3MENIEHBIX HA BHELIHEM JIETIO3UTE B MOMEHT BDEMEHHU 7 .
JlanHoe BOXeHHe ocyulecTBiseTcs Ha cpok NP mo craske £, . [IporieHTHAas cTaBka (UKCHpPYyeTCs HA Bech

CpOK BJOXeHUi. B MoMmeHThI BpemMenn t=7+1,...,7+ n° koammimn BO3BPALLAIOTCS JCHEKHbBIE CPEACTBA.
BHeuiHue BIOXE€HHUS B MOMEHT BPEMEHU 7 BMECTE C HAUHMCIECHHBIMHU Ha 3TU CPEACTBA MPOLIEHTAMH K MPO-
M3BOJIHPHOMY MOMEHTY BpeMeHH { 00o3HadaroTcs Wﬁ . Pa3mep BHemHuX 3aMMCTBOBaHUI B MOMEHT BpeMe-
HA 7 0003HaYaeTCs HTC . [IpouenTHas craBka y, (UKCHPYETCsl B MOMEHT BPEMEHH 7 Ha BECh CPOK 3aUM-
crBoBanmii N°.

O003HauUNM Sf ¢ TIOCTYIUIEHHs C BHEIITHETO JIeMI03UTa 7 B MOMEHT BpeMeHHu 1, Sf" ¢ TUIATEeXU KOATUIUN

MO BHEITHEMY KPEOUTy 7 B MOMEHT BpeMeHH . JIMHamMuKa KacChl ONMHCHIBAETCS CIEIYIOIMMH COOTHOIIIE-
HUSMM:

M =M —H2 +S% +HG =S5, +Quys t= 0,...T -1,

Mo =-Hg +Hg +Q,.

Onpenem/IM 3HAYCHHUEC KaCCHhI Gt IIOCJIC PEHICHUA O BHEIIHUX BJIOKCHUAX U 3aUMCTBOBAHUAX:
G, =M, +HP -HF, t=0,..T,

H> =max(0,G,), HE =max(0,-G,), t=0,....,T,

G,y =0+4) G, +Q.,, t=0,.....T-1, G, =Q,,

A=¢,ecmn G 20U A =y,ecim G, <0

3. Pe3ynbmambl eblducisiumersibHbIX 3KCrnepumMeHmoes

CamodunancupoBanue
3neck 3ddexT caMopUHAHCHPOBAHUS ONPEETISIETCS BBINOIHEHHEM BCEX 0053aTeNILCTB Mepesl 3aeMIU-
KaMU U PaBEHCTBOM HYyJII0 3HaueHue kaccol Koamunuu G; =0 B KOHEYHbIH MOMEHT BPEMEHH.

XapakTepHbIil BHI 3aBUCUMOCTH V' TIPU YBEJIMYEHUH YUCIIA 3aEMIIUKOB - aCHMIITOTHYECKOE CTpEMIIe-
HUe (YMEHbLICHNE) K HEKOTOPOMY MpeJeTbHOMY 3HAUECHUIO

Onpedenenue u ceéoticmea. V" =Vv:G; =0

[lycte u=¢, £ <y, TOrua CyIECTBYET €IMHCTBEHHOE 3Hayenne V', ¢ <v™ <y. [lpuuem, eciu

G, >0,T10 V' <y.3nech t' = mint;
t K k

3aBUCUMOCTh CTaBKM camo(uHaHcupoBaHus B npouenrtax (rate self per) xoamumuu V% or umcna
yuactaukoB N . C=1., o%=7., | =73, s=120, d =05, u%=5., {%=5., y%=12.
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rate self per
13

12

LB B B B BN P SR AN

11

10

0 200 400 600 800 1000 1200 1400

Puc. 1. 3asucumocmv cmasxu camounancuposanus 6 npoyenmax

(rate self per) koanuyuu V% om uucna yuacmnuros N

ITonHOE camo(puHAHCHPOBAHUE
Onpeodenenue u ceolicmea. VO =v: G, =20,t=0,..T

Ecnu G, 20, To cymecTByeT eIMHCTBEHHOE 3HAUCHNE Ve,

3aBHCHMOCTb MPOIICHTHOH CTAaBKH TOJTHOTO caModuHancupoBanus (rate air per) v°% ot umcna ydact-
HUKOB N

C=1., @%=7.,1=73, d=05, u%=5., s=120, c%=5., y%=12.

JocTraTouHblii HAYAJBHBIA KANMTAJ ¢ 3aUMCTBOBAHUSIMU

Gy, =M +Q,,

M” =min(M :G; >0)

C=1., 0% =7.,1=73,d=05, u%=5., s=120, S%=5., y%=12
rate air per

70
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Puc. 2. 3asucumocme npoyenmnoti cmagku nonozo

camoghunancuposanus (rate air per) V% om uucna yuacmnuxos N
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incash self

r o®
6; . .

r .
5F ® 'o....

1f

0 oo e
0 200 400 600 800 1000

Puc. 3. 3asucumocms docmamournozo nauanvrozo kanumana
- *
(incash self) M~ npu nanuuuu 3aumcmeosanus om uucna
yuacmuuxoe koanuyuu N u npu V%. =6.

Jlumepamypa

EPEIIKO @®.U., CBITOB A.H. Muozokpumepuanvras 3adaua épi60pa kpeoumnou noiumuxu oauxa. I/
Ynpasnenue pazputreM kpymHoMmacmTaOHex cucteM (MLSD’2012): Tpynsr Illectoit MmexayHapoaHoit
KoH(pepeHIuu (exeroanblit coopHuk) (1-3 okTsa0ps 2012 1., Mocksa, Poccus). Tom 1. M.: C. 141-151.
CbITOB A.H. Amumayuonusie sxcnepumenmol ¢ obujeti QuHaHCco8OU MOOEIbIO HCUTUUHOU KOATUYUY
Bropas wmexnayHaponHas KoHdpepeHIUs "YmpaBieHHE pa3BUTHEM KPYIMHOMACIITaOHBIX CHCTEM'.
MLSD’2008. Hoknaasl. UITY PAH, 1-3 okts6ps 2008r. 1.1 C.136-1

EPEIIKO Apr.®. O npobneme eenepayuu cyenapues npu evloope cmpamezuil 8 3a0auie opeanu3ayuu
Koanuyuu 3aemuuxos // Marepuans! TpeTseit MexayHapO HOM KOH(DepeHIHH Y IpaBIeHNEe pa3BUTHEM
kpymHoMacmTabHbIX cuctem”. M.: UITY PAH, 20009.
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OBOWHBLIE OBEPATHBIE CBA3U B MOAENAX YNPABNEHUA
®UNHAHCOBbLIBMU UHCTPYMEHTAMMU

Epemko Apt.®.
(Botuucnumenvuwiii yenmp PAH, Mockea)
fereshko@yandex.ru

B 3a0auax ynpaenenus nopmepenem punancosvix UHCMPYMEHMO8 0OHO U3 YEHMPATbHLIX MeCm 3aHuMaem
npobieMamuxa nocmpoeHuss Mooenel opmMuposans HeonpeoeseHublx GaKmopos, 4mo HposGIsemcs 6
nocmpoeruu mooene yex. Ilpusooumces npumep noCmpoeHusi Coomeemcmayoujeti Mooeu.

KitoueBbie CllOBa: aKTHBHBIC YYaCTHHKH, OOpaTHbBIC CBs3H, pediaekcusi, (MHAHCOBBIC WHCTPYMCHTHI,
B3aMMOJEHCTBYE HACTOSIIETO U OyIyIIero.

BeedeHue

B pa6ore Copoca JIx. [1] ObUTO HpEIOKEHO YUUTHIBATh B TIOCTPOSCHUM MOJCIEH IIEH 3JIEMEHTHI pe-
(bJIEeKCUBHBIX B3aUMOJIEHCTBHAN, MPUCYTCTBYIOIINX HA PA3IMYHBIX PBIHKAX. B Teopun ynpasneHus, IpuHATHS
PEIICHUH U TCOPHH UrP yIPaBJICHUE C ABOWHOW 00paTHOM CBA3BIO (pediiekcuBHOE TOBeacHHUE, pehICKCUB-
HOE YIpaBJIcHHUE, yIpaBiieHHe ¢ peduexcreil) y:ke TaBHO PUBIIEKACT BHUMAaHUE UCCIIeA0BaTeNeH [2].

1. MocmaHoeka npobnemsbi

OCHOBHOI1 copepKaTeIbHbBI MOTUB B ATHX pab0Tax CBSA3aH C MONBITKAMH aKTUBHBIX YYAaCTHUKOB IPEJ-
BOCXUTUTh, MIPEAYTafaTh JICHCTBUS WM HAMEPEHUS OKPYKAIOMIUX C TE€M, YTOOBI YIYHIIHMTh WJIH BOOOIIE
chopMHUPOBaTh CTPATErHIO YIPABICHUS, C HAJMUYMEM B MPOLEAYpaxX HPUHATHS PEIICHHH 3JIEMEHTOB pac-
CYXKIIEHHH, KOTJla YYaCTHUK B TEKYLIUH MOMEHT ()OPMUPYET MBICIIEHHO NMPOTHO3 Pa3BUTHS MPOLECCa, OIU-
pasch Ha TEKyIlee IOJIOKEHUE, a B TEKYLIEE MOJI0KEHUE BKIIIOYAETCSA MBICIEHHBIA IIPOTHO3, Pa3MBIIUICHUE
yuactHuKa. Copoc k. B BepOaJIbHBIX MOJEISIX JOIMYCKAeT MOJIOKEHHE, KOTAa B3aMMOOTHOIICHUS MEXKIY
MEPEMEHHBIMU MOT'YT OBITh BHYTPEHHE IPOTUBOPEUUBBIMU [1, cTp. 86], uTo HemomycTuMO npu HopMaIbLHOM
omnpeneneHny. PaccmarpuBas ¢ GopMaIbHOM TOUKH 3peHHst peIeKCHIO KaK MPOsBICHUE TBOWHON 00paTHON
CBS3M B JINHAMHUYECKHX MOJEJSAX YIPABISEMBIX CUCTEM, MOKHO HCIIOJIB30BATh ISl PACUETOB TEXHOJIOTHIO
MMUTAIIMOHHOT'O MOJICJINPOBAHUSI.

Hacrosimas pabora pa3BuBaeT MoAXObl, MPEJIOKEHHbIE B [3], OCHOBHOE BHHMAaHHE YAETSETCS BO3-
MOJKHOCTSIM OIHCaHHs Mojeleil (opMHpOBaHUs LIEH B HEMpEphIBHOM BpeMmeHH. [Ipemiaraiorcsi coOTBET-
CTBYIOIIKE (opManu3auuu 1t GOHAOBOTO, BAIIOTHOTO U (PHIOUEPCHBIX PHIHKOB.

2. OnucaHue Modenu Ha hbIOYEPCHOM PbIHKe

Ha ¢rrouepcHOM phIHKE, I/ie ISHCTBYIOT pealibHble U CIEKYJIATUBHO HACTPOCHHBIE TPEHIEphl, a TaKKe
PEryIsTOphI, peAiaraeTces clieayromas GopManu3aius.
BBeném cnenyromue 0003HaueHUS:
f(t,T) — dbrouepcHas 1ieHa akTHBA B MOMEHT BpeMeHH { Ha MOMEHT BpeMeHHu 1 ,

p(t) — peanbHas neHa (CIIOT) aKTHBA B MOMEHT BpeMeHu [, t, <t <oo, t, <T <0,
A — Ge3pucKOBas CTaBKa.
d
af(th) Zel(Tfl) pS(T) +0{Wf (t,T),
ot dr

%:zf@:)w\/\/f(m),
dp,(t)  .df(z,1)
a0 O

rae ko3hGureHTsl &, [,y — COOTHOCST BHEUIHHE BO3JICHCTBUS M CKOPOCTH U3MEHEHUS IIeH, ¢ —

HMHTEPBaJ 3alla3bIBaHus, T — MOMEHT BpEMEHH NpeiecTByomuii t, 7 =t—¢, 6 — ko3 duireHT cooTHe-
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CeHMst CKopocTeil usmeHeHus ueH, W, (t), W, (t) — ompezenstorcst CLeHapHsMH BO3JCHCTBHS BHEIIHHMX

yCJIOBI/Iﬁ Ha UBMCHCHUS 1ICH.
3. OcHogHOU 8bI800

[Ipennaraembie COOTHOIICHUS Ui (hOPMUPOBAHUS CIEHAPUEB IICH C y4ETOM PE(ICKCUH SBISIOTCS
TOJIBKO TIEPBBIM TPUOMKCHUEM K OJHOW W3 BO3MOXKHBIX TEXHOJIOTUH TCHEPHPOBAHUS HEONPEACICHHBIX
(hakTOpOB B 3a/aue ynpasieHus noprdenem (puHAHCOBHIX MHCTPYMEHTOB. Mcnonp3oBanue meToga MoHTe-
Kapno B coderanuu ¢ BapbupoBaHueM KO3 (UITUSHTOB MOJCIN M HAYaIbHBIX YCJIOBHIA NPEJOCTaBISICT Ja-
Jiee MIMPOKHUE BO3MOKHOCTH NIJISi TEHEPUPOBAHUS MIPAKTUUECKU MPUTOAHBIX CIIECHAPUEB BO3MOXKHBIX pealu-
3aril HEKOHTPOJIMPYEMBIX HEOIpeneIeHHbIX PakTopoB. [IpHHIMIMANEHO JUTS TaHHOTO TIOJX0/1a, YTO TeHe-
pupyeMble KpHBBIE, IOIYICHHBIE B PE3YIbTaTe KOHKPETHBIX BBIYUCIUTENBHBIX 3KCIIEPUMEHTOB, OJM3KH TIO
(hopMaM K peaIbHbIM KPUBBIM, TIPUBEIACHHBIM B KHUTE [1] M OTpaXkaloluM B3aMHOE PeICKTHBHOE BIIHS-
HUE Ha PHIHKaX (PMHAHCOBBIX HHCTPYMEHTOB

Jlumepamypa
1. COPOC [ix. Anxumus punancos. M.: Unppa-M, 1996. 416 c.
2. TEPMEUEP 10.B. Uepwl ¢ nenpomueononoscuvimu unmepecamu. M.: Hayka, 1976. 326 c.

3.  EPEHIKO ®.U. Mooeruposanue peghrexcusnvix cmpamezuii 6 ynpasisemvix cucmemax. M.: BL] PAH,
2001. 47 c.

4. COKOIJIOB A.C. Uccneodosanue pegprexcusuvix cmpameeuti Ha eanomuom poinke. M. MOTU, nu-
mIoMHas pabora, pyk., 2002. 20 c.

311



COJIEP)KAHUE

OB ONTUMU3ALIUM NPUBbINTU CTPAXOBOM IrPYMMbI
C YYETOM CTPAXOBbIX BbIMJIAT

3anoxueB A.1O.
(Ancmumym npobnem ynpasnenus PAH, Mockea)
zalozhnev@yandex.ru
epemexko /1.B.
(Cmpaxosas komnanus « Anbsiney)
denis_fa@mail.ru

Paccmampusaemca modens, yenvto ucciedo8anus KOMOPOU A6IAEMC MAKCUMU3AYUSL NPUOBLIU CIPAX080U
2pynnovl npu 3a0aHHOM YPOGHE CYMMAPHLIX AKGUSUYUOHHBIX pacx0008. IIpu nocmpoenuu mooenu paccmams-
pUBaemcs 0OUH U3 B03MONCHBIX NOOX0008 K YUemy COBOKYNHOCMU CHPAXO08bIX CIYyHaAe8 N0 KAHCOOMY U3
HanpaeneHutl Cmpaxogou 0esimerbHOCHU.

KitroueBsie ciioBa: cTpaxoBas TpyIia, CTPAXOBbIC CITy4an, aKBU3HIIMOHHBIE PACXO/Ibl, PUOBLIb, OTITUMH-
3arus.

BeedeHue

B pabotax [1-4] paccmaTrpuBaeTcst BEpOATHOCTHBIN MOIXO]] K IpoOIeMe pa3opeHHst CTPaxOBON KOMITa-
HUM, OCHOBBIBAIOIIUICS HA PACCMOTPEHHUH HACTYIIICHUH CTPaXOBBIX CIIyYaeB Kak HEKOTOPOTO CITyYaifHOTO
npoiiecca C 3apaHee 3aJJaHHBIMU XapaKTePUCTUKaMU U PaBHOMEPHOM MO BPEMEHH OCTYIUICHUH J0XO/I0B OT
3aKITIOYCHUS CTPAXOBBIX KOHTPAKTOB.

AKBH3HITMOHHBIE PACXOJIbI MPEJICTABIAIOT COOOU PACXOJIbI CTPAXOBON KOMIIAHWY, CBA3aHHBIC C 3aKITIO-
YEHHEM HOBBIX, & B CITy4asiX, HE CBSI3AHHBIX CO CTPAXOBAHHUEM JKU3HH, TAKKE U C BO30OHOBIICHHEM JICHCTBY-
IOIUX CTPAaxOBBIX KOHTPAkTOB. B paboTe [5] paccMaTpuBaeTcs B3aUMOCBS3b MY 00hEMOM aKBU3UIIUOH-
HBIX PAcX0JIOB IO OT/ACIBHBIM HANPABICHHSIM CTPAXOBOU JCATEIEHOCTH U BAIOBOI MPUOBLIBIO, TIOTy4aecMOMN
CTPaXOBIUKOM BCIICJICTBUE MIPOBEICHHS STHX PacXojioB. 1 He paccMaTpUBarOTCsl BEPOSATHOCTH HACTYILIC-
HUS TE€X WIN UHBIX CTPAXOBBIX COOBITHH U CBSI3aHHBIE C HUMH CTPaXOBBIC BBITUIATH M UX 00HEMBI.

B naHHO# cTaThe paccMaTpuBaeTCsi OMH U3 BO3MOXKHBIX ITOAXO0B K YYETy COBOKYITHOCTH CTPaXOBBIX
CJIy4aeB MO KaXIOMY HAIMPABJICHUIO CTPAXOBOM JCATEILHOCTH MPU TIOCTPOSHHH MOJICITH, IIENTBI0 UCCIIeI0BA-
HUS KOTOPOH SIBIISIETCSI MAKCUMU3AIHS PUOBLTN CTPaXxOBOW TPYIIIBI MPH 33JAHHOM YPOBHE CYMMapHBIX aK-
BU3HIIMOHHBIX PacXO0JIOB.

1. OnucaHue modenu

[IpuGHLIL 1O i-My BHIy CTPaXOBAaHMS C YYETOM CTPAXOBBIX BBIILIAT MOXKET OBIThH ONUCAHA CJIEAYFOIIEH
(YHKIMOHAILHOMN 3aBHCHMOCTEIO:
(1) pi(xi): hiri gi(Xi)_ Xi —Ci _(qi +Kkidi gi(xi))ri gi(Xi)'
rIe

b,/ \S
@ g(x)=1-|1—e" /% | .
rae Xj — 00beM MepeMEeHHbBIX aKBU3UIIMOHHBIX PACXO/IOB I10 i-My HANPABJICHUIO CTPaxOBaHuUs; Cj — 00bEM T0-
CTOSIHHBIX aKBU3UIIMOHHBIX PACXOJIOB I10 I-MY HAIPABJICHUIO CTPaxoBaHus; Dj — mapameTp, XxapakTepusyro-
MUK CKOPOCTh POCTA JIOXOJI0B — 0O BEMOB 3AKJIFOYEHHBIX CTPAXOBBIX KOHTPAKTOB C YBEITHUSCHHEM 00heMa
MEePEMEHHBIX aKBU3UIIMOHHBIX Pacxo10B; Pi(Xj) — MPUObLTH FPYIIIBI CTPAXOBBIX KOMITAHUH 110 I-My Harpas-
JICHUIO CTPaxOBaHMs IIPH JJaHHOM YPOBHE aKBH3HMIIHOHHBIX PAacXo0B; Ji(X;) — Z0JIS OT MAKCUMAIBHO BO3-
MO>KHOTO 00beMa CTPaXxOBBIX KOHTPAKTOB LIS JAHHOT'O CTPAXOBILIMKA HA JAHHOW TEPPUTOPHH, TOCTUTHYTas!
NPH 33J]aHHOM YPOBHE aKBU3HIIMOHHBIX PacXo10B; N — cpeHuii pa3mMep CTpaxoBOil IPEMHH 110 JTAHHOMY
HaIPaBJIEHUIO CTPaXOBOH AESATENBHOCTH; [ — IapaMeTp, XapaKTEPU3YIOIINNA MaKCUMAJIBHO BO3MOYKHOE YHC-
JIO CTPAXOBBIX KOHTPAKTOB 10 JAaHHOMY HAIlpaBJICHUIO CTPAXOBOH JIEATENBHOCTH, BO3MOXKHO B paMKax HEKO-
TOPOW OTPAaHUYECHHON TEPPUTOPHUH; (j — CPEIHUNA pa3Mep COBOKYITHOM CTPaxOBOW BBIILIATHI IO JAHHOMY
HaIIPaBJICHUIO CTPAXOBOH JeATeNbHOCTH; d; — CpeIHEKBAIPATHUYECKOE OTKIIOHEHHE pa3Mepa COBOKYITHON
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CTPaxOBOH BBIMJIATHI 110 JAHHOMY HANPABJICHUIO CTPAXOBOU IESATEINLHOCTH; Ki — MOTPaBOYHbIH K0P PHIIH-
€HT, YUYUTHIBAIONINI 00513aTeIbHOCTD BBHIIIAT 110 TaHHOMY BHJLY CTPaXOBaHMS.

B cnyuae, ecniu MakcuMalibHas BETMYMHA aKBU3UIIMOHHBIX PACXOJ/IOB CTPAXOBOM IPYIIIEI OrpaHUYCHA
HEKOTOPOU BEIMYMHOM S, TO 3a7aua pacnpe/IesieHUs] aKBU3UITUOHHBIX PAaCX00B MEXK]Ty HECKOJIBKHUMH
HaIpPaBIEHUSIME CTPAXOBOH NEATENHHOCTH C IeIBI0 MOTYUYeHHS MaKCUMaIbHON MPUOBLTH MOXKET OBITH
MIpeICTaBIeHa CIIEAYIONUM 00pazoM:

(3) POO)=Xp(x)—>max,

(4) Zin:lXi < S ’
(5) x>0(i=1..,n).

2. Peaynbmamsi MmodenupoeaHusi

B kadecTBe npuMepa pacCMOTPHUM 3a/1a4y ONITUMU3AIUH MPUOBUIN U pacIpeIe/ICHUS aKBU3UITUOHHBIX
Pacxo/10B ISl IBYX BHIOB CTPAXOBOM NESTEIHLHOCTH MPHU CIIECAYIOIINX 3HaYeHHIX mapameTpos: h;=4, r;=10,
c=1, q1:2, k1:1.2, d1=1, b1=3, h2:5.5, r2:8, 02:2, q2:2.5, k2=1, d2=1.3, b2=4, S=5.

YucnenHast onTuMu3anus cucteMsl (3)-(5) Obl1a MpoBeieHa ¢ UCTIONB30BAHUEM CHCTEMBI 00JIAUHBIX
maremaruueckux Beraucienuit WolframAlpha. Cucrema (3)-(5) ¢ TOUHOCTBIO 10 TPEThETO 3HAKA MOCIE 3a-
TSTOM MMEeT JIOKANbHBII MAKCHMYM B ToUKe X =(X; X, )=(2.089,2.911). 3HaueHus 1eneBoi GpyHKIMHI B STOM
TOYKE C TOU e TOYHOCTHIO paBHO 8.739.

[TouTH Bce mapaMeTpbl MOJICIIA UMEIOT SICHBIM SKOHOMUYECKHM cMbIc. HanGobIy o TpyIHOCTh TIpe/I-
CTaBJIsIeT OlleHKa mapamerpa bj. [Ipu Hannunu nrdopmaiiu XoTst Obl TS OJHOM Mapbl — AKBU3HIIHOHHbIE
pacxo/ibl, T0XO/1 110 JAHHOMY HAIPaBICHUIO CTPAXOBOW JEATEIBHOCTH PH U3BECTHBIX MapameTpoB h; u I;
JUTS U3BECTHOM BETMYMHBI AKBU3UIIMOHHBIX PACXO0/I0B X;’ MOKET ObITh ONMPEIENIEHO COOTBETCTBYIOIIEE 3Ha-
yenne QpyHkuun gi°. Ouenka napamerpa b; mpu n3BecTHBIX OlEeHKax Xi U ¢’ MOKeT ObITh HalileHa U3 peme-
HUS ypaBHEHUS (2) OTHOCUTENBHO Dj. DTO pernienne u, COOTBETCTBEHHO, OIIEHKA apaMeTpa b; umeet Bu

©) bi=—x.p><|n[1—(1—gip)/xip]-

[ony4eHHast orieHKa, O4YEBUAHO, HE OYJET SBIATHCS CTATUCTHUYECKH COCTOATENILHON, TEM HE MeHee, e€ MOXK-
HO UCIIOJIB30BaTh IPU MPOBEACHNUH MIPUKUIOYHBIX PACUETOB IPH IPUHATHH PELICHUH 110 pacpeaeIeHnIo
AKBU3UIMOHHBIX PACXOJ0B MEXIY Pa3IMYHBIMHI HAPaBICHUSIMU CTPAXOBOH JEATEIbHOCTH.

Jlumepamypa

1. BEARD R., PENTIKAINEN T., PESONEN E. Risk theory: the stochastic basis of insurance. London: Chap-
man and Hall, 1984. ISBN 9780412242601.

2. BAY3PC H., TEPBEP X., AXOHC 4., HECBUTT C., XUKMAH [Ox. AkmyapHas mamemamuka. Nep. c aHra. /
MNopa pea. B.K. MannHosckoro. M.: AHyc-K, 2001. ISBN 5-8037-0065-7.

3. BOUCHAUD J.-P., POTTERS M. Theory of financial risk and derivative pricing: from statistical physics to
risk management. Cambridge: Cambridge University Press, 2003. ISBN 0521819164.

4. Managing business risk: a practical guide to protecting your business / Consultant editor J. REUVID.
London: Kogan Page, 2010. ISBN 9780749457136.

5. 3A/IOKHEB A.lO., NEPEMEXKO [A.B. 3ad0auya nossbiweHus agppekmusHocmu pacripedesneHus axKeu3u-
YUOHHbIX pacxo008 MHo20npoguasHol epynnsl cmpaxossix komnaHuli // Xl Bcepoccuiickoe coBelua-
Hue no npobnemam ynpasneHua BCMNY-2014. Mocksa, 16-19 utoHs 2014 r.: Tpyabl. [DNeKTPOHHbIN pe-

cypc] M.: UHcTUTYT npobnem ynpasneHua um. B.A. TpanesHukosa PAH, 2014. ISBN 978-5-91450-151-5.
C. 5905-5912.
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YMNPABJNEHUE NMNOPT®EJIEM LLEHHbIX BYMATI
C UCNOJIb3OBAHMEM KOMUTETA HEMPOJ3KCMNEPTOB

Kammpuna U.JI.
(Boponesicckutl 2ocyoapecmeennbiil ynueepcument)
kash.irina@mail.ru

B cmamve npeodnoscena memoouxa oyenxu pucka 0as KpamkoCpOUHblX NOPM@PEnbHbIX UHEeCMUYULl, OCHO-
sannas na annapame 0-oyeHok ¢ UCNOIb306AHUEM KOMUMEMA HEeUPOICKNEPNIOS.

KiroueBble ciioBa: yrpasieHUe NOpTQeaeM, OlleHKa PUCKa, HEHPOCETEBOE MPOTHO3UPOBAHUE.

B pa6ote [1] ynpaBnenue moprdenemM akKTHBOB pacCMaTPHBAETCS KakK MPOIECC MOCTHKECHHS LETH CH-
CTEMOM TePEeMEHHON CTPYKTYPHBI, a PUCK, B CBOIO OYEpe/b, OMPEACIseTCsl KaK CTeNeHb YrPpO3bl HEJOCTHKe-
HUS TIOCTaBJICHHOMN IIeNTU U SIBJISCTCS (DYHKIUCH ITOJIOKEHUST CUCTEMBI OTHOCHUTENBHO Iienu. [lpu stom ams
OmpeeeHHs CUCTEMBbI HCIIOIb3YIOTCS CIIEIYIOIIIE BEINYHHBIL. 3a IIIAHOBBIH CPOK ty 0003HaYaeTcs Bpems, B
TEYEHHE KOTOPOro HY)KHO JOOUTHCS IUIAHOBOTO pe3yibTaTa (LenH) Ap , KOTOPbIA MPeaCcTaBiIseT COO0H 10-
CTIDKEHHUE MopTdheseM 3apaHee ONpeIesICHHOIO MPUPOCTa CTOMMOCTH. 3a Vi, 0003HaYaeTCsl MUHUMAaJIbHAS
CKOPOCTh JBIDKEHHS K 1M (MUHHUMAJIBHO BO3MOXHBIH TIPUPOCT CTOMMOCTH MOPTQENs 32 CPOK, aHATIOTHY-
HBIU TIAHOBOMY), 32 Vs — MakCUMallbHasi CKOpPOCTh. [Ipy 3TOM cyMTaeTcs, YTO MUHHMAIbHAS CKOPOCTh
JBIDKEHHS (MEHUMAJIBHBIN IPUPOCT CTOMMOCTH NOPT(dEnss) MOXKeT ObITh ¥ OTPULIATETIHLHOM.

Ha puc. 1 ypaBHenue npsmoit OB ectb A= Vial, ypaBHenne OD onwmceiBaercst popmynont A= Vpint,
ToYKa M ompenensier TeKyIliee COCTOSIHUE CUCTEMBI (TEKyIHii MpUpocT crouMocTr moptdens), f(t) — Hexo-
TOpasi TPAaeKTOPHsI U3MEHEHUSI CTOMMOCTH TOPTQelsi B IUIAHOBOM MEPHOIE.

4
A B__E:

Clta Ar)

)
A A

0]

i
i
|
i
i
|
|
i
i
|
2 el R
I
|
7
i
|
|
i
i
:

E1 D Teey D
Puc. 1. FpagbulleCKoe npe@cmaeﬂeHue napamempoe cucniembnvl

Ecnu B mporiecce M3MEHEHUsI TEKYIIUH MIPUPOCT CTOMMOCTH nopTdenst nonagaer B odnacts DCD;y, To
JOCTI>KEHHE 11eNu Ap 32 BpeMs ;) CTAaHOBHTCS HEBO3MOXKHBIM, TaK JJs 9TOr0 HEOOXOAUMO JBUKEHUE CHU-
CTEMBI CO CKOPOCTBIO, TPEBBINIAIONICH MaKCUMalbHy!0. [103TOMy 3Ta 00IacTh CTAaHOBHUTCS 3alpeTHON H
MpUOSIMKEHUE K HEH MOBBIIIACT PUCK HEJJOCTIKEHHSI CHCTEMOH ITOCTaBICHHOH IIEH.

Taxoke 3arpeTHO# cunTaeTcst 001acTh, Nexarias Hibke npsmor OD;, XOTs U3 HaXOAAIMIEHCS TaM TOYKH
TEOPETUYECKH BO3MOYKHO JOCTHKEHHE IIEJIN B IUIAHOBBIM cpok. OgHAaKO, B paMKax MpeasaraéMol MOJeNH,
JBM)KEHHE CO CKOPOCTHIO HIKE MHUHMMAJIHHON HMHTEPIPETHPYETCS KaK BOSHHKHOBEHHE UpE3BBIYAHBIX 00-
CTOSITENILCTB (HAampumep, OMPIKeBOM Kpax), KOTOpBIE MOTYT IOMEIIATh JOCTHXECHUIO 3aIlJIAaHUPOBAaHHOM Lie-
.

Takum 00pa3om, puck OyJIeT yBEeTUUUBATHCS IPU TPUOIIKEHHN TEKYIIETO MOJI0XKEHUSI CHCTEMBI K Tpa-
HUIIaM HEKOTOPOW 3arpeTHOi obmacTu. Takas TpakToBKa pucKa OJM3Ka K MPOSKTUBHOW METPUKE Ha IUIOC-
koctH JlobadyeBckoro — Kieiina, coriacHo kotopoit paccrosiaue p(B,C) mexny Toukamu B u C ctpemurcst k
6eckoneunoctr ipu C—D wmu ipu B—A, ipu atom p(B,C) = In (1/d), roe d=(4B-CD)/(AC-BD) - anrapmo-
HUYECKOE OTHOIIEHHE YeThIpPEX Touek (puc 2). OgHaKo, MpH ONEHKE PHCKa BAKHO HE TOJBKO TOJOKEHHE
CHCTEMBI OTHOCUTENIBHO 33JJaHHBIX IPAaHUL], HO U PACIIOJIOKEHUE CAMHUX TPAHHLL.
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Puc. 2. I'eomempuueckas unmepnpemayus mpaxmosku pucka
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COJIEP)KAHUE

B pa6ore [1] B kauecTBe anmapara i OLECHKH MOPTPEIILHOr0 PUCKa UCIIOIL3YIOTCS d-OLIEHKH, BBIYKC-

asiemble o Gopmyne: d = M, rne p>e , €€10,1), u€0,1], d€f0,1]. d-onenka BrICTynaeT Kak yCIOBHAsS
(1-&)u

BEPOSTHOCTh HEJOCTH)KEHHMS 3aIIAaHMPOBAHHON MPUOBLIN B CiTyyae, €CIIH J0XOTHOCTh MOPT(EIs 0CTaBaIach

B 331aHHBIX rpaHui@ax. Ha puc.2 Touka B 3amaeT nonoxeHne rpaHUIbl OTHOCUTEIFHO BO3ZMOXKHOI'O JTHama-

30Ha 3Ha4YeHHH, Touka C —TeKyliee 3HaYeHNe napaMeTpa.

Puck HCIOCTHXKCHUS SaHHaHHPOBaHHOﬁ HpI/I6BIJ'II/I 3a IIJIAaHOBBIM CpOK tp| BBIYHUCIIACTCA I10 q)OpMyJ'IC:

d(O)=max{d:(®,do(0)}, e d, =84 g, _|EE = BML_IRF - IEMI (5 cootser-
(l_‘gi ):ui ‘ElES ‘ECLES o ‘F1F3 ’ ? ‘FZLFS‘
CTBHH C 0003HaUCHHUSAMH, IPUBEACHHBIMU Ha puC.1).

Takum 00pa3oM, AN OLEHKM BENWYMHBI PUCKA HEMONYYEHHUs 3alUIaHMPOBAHHOTO JOXOJa B 3ajaye
yIpaBieHus mopTdeneM aKTHBOB HEOOXOANMO MMETh 3HAYCHUS! MUHUMAJIBHOTO ¥ MaKCHMAJILHOTO HPHUPO-
CTa CTOMMOCTHU TOPTQEIs B IUIAHOBOM MEPUOJE, KOTOPBIC SIBISIOTCS JTHHEHHBIMA KOMOMHALIUSIMHA COOTBET-
CTBYIOLIMX 3HAYCHHUH BXOJSIIMX B MOpTdens akuuid. [loaToMy Aist KakIoW akuuH, KOTOpas MOXKET OBITh
BKJIIOYCHA B TIOPTQEb, HY)KHO UMETh BO3MOKHOCTh OIIEHHUTH “KOPHIOP” BO3MOXKHBIX 3HAYECHHUH €€ IPHpPO-
cTa B IUTAHOBOM Iiepuoe. s momydeHns Takoi OLEHKH MpesIaraeTcs HCHOoIb30BaTh MPOLETypy MPOTHO-
3UPOBaHMS HA OCHOBE KOMHUTETOB HEWpOdKcepToB. Kak M3BeCTHO, HEHPOHHBIE CETH MPH PEHICHUH 3aJauu
MPOTHO3MPOBAHMS OCYIIECTBIIIOT HEJIMHEHHYIO alIPOKCHMAIIHMIO TIPEIIIOIaracMoli 3aBUCHMOCTH BXOJIHBIX
Y BBIXOHBIX JJAHHBIX, IIPU 3TOM TaKas almpoKCHMAanus MOXKeT OBITh HE €IMHCTBEHHOM. Hcnons30-
BaHUEC KOMHTCETOB CeTCﬁ, KOTOpPBIC ONPCACIIAIOT HAUTYUIIYIO B I[aHHI)II‘/'I MOMCHT alIlpOKCHUMAIlUI0 WU CO-
TIaCyroT pa3JIn4YHbIC PE3YJIbTAThI IMPOTHO30B, ABJISACTCA CYHICCTBCHHBLIM (l)aKTOPOM IIOBBIIICHUSA TOYHOCTHU
nporao3upoBanus[2]. [IpoBeAeHHBIN BRIYUCIUTENBHBIA KCIIEPUMEHT MOKa3all 3 (EeKTUBHOCTD CIIEAYIOIIIX
HOAXOJIOB K COTJIACOBAHHIO MPOTHO30B HEHPOIKCIIEPTOB.

1) Komumem evibopa naunyyueeo sxcnepma. CorinacoBaHHOE pelICHHE KOMUTETa: y*(t) - mporaos

Toi 3 P nMeronuxcs ceTeid, KoTopas B TaHHBIA MOMEHT t SBJISETCS HAWIyYIlel B TOM CMBICIE, UTO AJIS Hee
IKCIOHEHIINATBHO CIIaKEHHAss CyMMa KBaJpaToB OLIMOOK MPOTrHO30B 3a K MepHoIO0B, NPEIIIECTBYIOLINX
JaHHOMY, MUHHMaJIbHA.
2) Komumem, ucnonvb3yrouutl Memoo HauMeHbuux Keaopamos.
P
CoruacoBanHoe peienne KOMUTETa: y*(t) = >c;(t)¥;(t) - Becossre ko3 punuentsl C; (t) > 0 umryres ¢ no-

i=1
MOIIBIO pEeIICHHS 3a1a4u:
k P P P . —
> QTG MYt -8~ y(t—s))* + A2 (6(1) ¢ (t—D)* > min, > c;(t)=Li=1LP, rre 4>0- napamerp,
s=1 i=1 i=1 i=1
00eCTIeunBaIOINH yCTOHUMBOCTE BECOBBIX KO3 (UIMEHTOB BO BpeMeHH, Y(t—s),Y;(t —S)- uctuHHOE M
MPOTHO3UPYEMOE CEThIO C HOMEPOM | 3HAYCHUE HA MOMEHT BpeMeHH t-S.
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COJIEP)KAHUE
MOOENTMPOBAHUE AKTUBHBIX CUCTEM B ArPOCTPAXOBAHUN

Kucenes B.I'.
(Boruucnumenvuwiii yenmp PAH, Mockea)
vgkiselev@yandex.ru

Cmampws nocesuerHa I’lpO6]l€M(ZM mamemamuyecko2o 060CHOBAHUSL CUCTNEMbL cmpaxoeanust CeNbCKOX03511i-
CMBEHHbIX KYbmyp. B smoiu cucmeme onepupyrom mpu y4acmHuxka. eocy()apcmeo, cmpaxoeas KOmMnaHusA u
cmpaxoeameilb — np0u360()umeﬂb CeNbCKOXO3AUCNBEHHOU npodykuuu HHmeperl 8CeEX IMUX YUACMHUKOB
07’lp€()€ﬂﬂiOmCﬂ HeKomopuvim Ha60p0]l/l Kpumepues. Ommeuaiomest 0cOOeHHOCmU CUCmeMbl acpocmpaxoea-
HUs, Komopbvlie HeobX00UMO yuumsieamsv npu HAX04COeHUU Komnpomucca MeDfCOy yuacmHukamu amoti cu-
cmembl.

KiroueBsie crmoBa: arpoctpaxoBaHHe, CTaTUCTHUYECKas WH(OpMaIus, akTyapHash MaTeMaTHKa, KOMIPO-
MHCC.

OcHOBHBIM criocoboM obecrieueHnsT (MHAHCOBOW YCTOWYHBOCTH CEIBCKOXO3SHICTBEHHBIX MPOU3BOIH-
TeJeH ABIAETCS CTPaXxOBaHHUE CEIHCKOXO3SMCTBEHHBIX PUCKOB. B HacTosIIee BpeMs cucTeMa CTpaxOBaHUS B
CeNbCKOM x034iicTBe Poccuiickoil @enepalilui HAXOAUTCS B CTaJIMM AKTUBHOT'O CTAHOBJIEHUS — MOKA, 10 CY-
IIECTBY, TOJHKO BBIPAOATHIBAIOTCS KOHIIEHIINH CUCTEMBI CTPaXOBaHUS M C YIETOM MEXKIyHAPOTHOTO OIIBITA
MPEICTOUT pa3padboTaTh HE OJHY IPOTPaMMy arpoCTPaxOBaHMUS.

B onepanuu arpoctpaxoBaHus y4aCTBYIOT TPH CTOPOHBI: CTPaxOBasi KOMIIAHMS, CTPaxoBaTeNlb — arpap-
Has (UpMa U TOCYIapCTBO. YUacTHe TOCYAapCTBa, TOUHEE — €ro MOJAECPIKKA 3TOM aKIMH, KaK MMOKa3bIBaeT
MEXTYHAPOIHBINA OIBIT, 003aTeHHO. Y KaKIOW CTOPOHBI UMEIOTCSI CBOM MHTEPECHI, KOTOPHIE MOXKHO OITH-
caTtb HaOOPOM KpUTEPHEB.

[lepeunciuM MUHUMATBHBIA HA0OP KPUTEPHUERB JIJIS OLICHKHU MPOTrPaMMBI arpOCTPaxoBaHUs.

Jiis TocynapcTBa BayKHBI 3aTPaThl, TPOU3BE/IEHHBIE HAa IMTOMOIIL arpoupMaM B CTPaXOBAHUU U TIONY-
YEHHBIA PE3yNIbTAT — TOBBIIICHUE HAICKHOCTH IMOTYYAEMOM MPOTYKIIHH.

Jlyis arpoupMbl BaKHBI 3aTPaThl HA CTPAXOBAaHUE CEIILCKOXO3SHCTBEHHOW MPOIYKIIMU U OXKUIACMBIT
pe3ynbTaT — CPeIHUN JOXO U HAAECKHOCTh NOJYYECHUS NPOAYKLIUN

Js cTpaxoBOi KOMIIAHWH BayKHBI HE TOJIBKO (PMHAHCOBBIC MTOKA3ATENN — CPETHUH TOXO, TTOTydaeMblit
KOMITAaHHEH B pe3yJbTaTe €€ NeITeILHOCTH, HO U IPYTHUe, Ba)KHBIC MTOKA3aTeld, HAPUMEp, TaKue Kak Bepo-
SITHOCTh HEPa30pEHHUs], KOTOpas, B YACTHOCTH, ONPEICISICTCS HAa4YaJbHbIM KalUTaJIOM KOMIIAHUHM a TaKKe
KCIIOJIb30BAaHUEM MEXaHU3Ma MEPECTPAXOBAHUSI.

Hcxons u3 3HaUSHUI 3TUX KPUTEPHUEB, OJKEH OBITh JTOCTHTHYT KOMIIPOMHCC MEKIY TOCYAapCTBOM,
arpapusMy ¥ CTPaxOBIIUKOM IPU BBIOOPE ONMPEACICHHON MPOrpaMMbl CTPAaXOBaHUS, IPUYEM 3TOT KOMIIPO-
MHCC JIOCTHTaeTCs BEIOOPOM CBOOOTHBIX ITapaMeTpPOB CTPAXOBOH MPOrPaMMBL.

3HaueHUs] KPUTEPHEB M3 3TOT0 HadOpa OMpPEIeNsIIOT CBOMCTBAa KAXKIOW MpOTpaMMBI CTpaxoBaHHs. B
CBOIO O4epelb, 3HAUCHHS dTUX KPHUTEPUEB 3aBUCAT OT HEKOTOPHIX MapaMETPOB KOHKPETHON MPOTPaMMEI,
KOTOpBIE HEOOXOAMMO Ha3HAYUTH MPEKIE, YUEM OTJIAIIATh COAEepKAHUE TIPOTPAMMEI.

[Ipu BEIpaOOTKE MPUEMIIEMBIX MPOTPAMM arpoCTPaxOBaHHUSA HEOOXOIMM BCECTOPOHHHUI aHAIIN3 MeXa-
HH3Ma B3aUMOJICUCTBHS BCEX YYACTHHKOB CTPAXOBOM omepariu. B pe3ynpTaTe TaKuX UCCIEIOBAHUN TOJIK-
HbI OBITh BBIOPAHBI TAKHE MAPaMETPhl CTPAXOBBIX MPOrPaMM, KOTOPbIE Obl yCTpaUBalId BCEX YYACTHUKOB aK-
WU CTpaxoBaHus. M3 cka3aHHOTO BHIIIE CIIEAYET, YTO KAXKIYIO CTPAXOBYIO MPOrpaMMy HEOOXOUMO HCCITe-
JIOBaTh BCECTOPOHHE, MPUBJIEKAss COBPEMEHHBIC MaTEMAaTUIECKUE METO/IbI UCCIICIOBAHUS aKTUBHBIX CHCTEM.

[IpakTHyecku Ui BCEX BUIOB CTpPaxOBaHMs pa3pabOTaHbl MPUEMIIEMbIC METOJIMKH, OCHOBAaHHBIC Ha
MMEIOIIMXCS B JOCTAaTOYHON MEpE CTAaTUCTUYECKHUX JAHHBIX U HCHOJB3YIOLIUE COBPEMEHHBIE JOCTUXEHUS
aKTyapHOW MaTeMaTHKH (TOCIEHUE IOCTHKCHHS B aKTYapHON MaTeMaTHKe MPHUBEEHBI B IEPEBOTHON MO-
Horpaduu [1]). Mckimrouenne cocTaBiseT CTpaXxOBaHUE B CEIBCKOM XO3SHCTBE M OCOOCHHO B €r0 pacTeHHE-
BOJJYECKOI OTpaciu.

B paborax [2,3] oTMeyaiuch OCHOBHBIE OCOOCHHOCTH CTPaXOBaHUS CEIbCKOXO3SHCTBEHHOTO MPOU3-
BojicTBa. OCHOBHAS OCOOEHHOCTH 3aKJIFOYAETCS B TOM, YTO JUJII 0OOCHOBAHUS Pa3IMIHBIX IIPOTPAMM arpo-
CTpaxOBaHHUs HE XBaTaeT IIABHOI'O — JOCTAaTOYHOM MH(pOpMaIMoHHOK 0a3bl. MHOTIa HeoOxoaumast nHpOp-
Mallysi IPOCTO OTCYTCTBYET, HAIIPUMEDP, KOTAA peub UAET O CTPAXOBAHUM UHTPOAYLUPYEMBIX KYJIbTYP WU O
HOBBIX CO3/IaBaeMbIX arpopupMax.

Bo3HukaeT BOonpoc: Kak COOTHOCUTCS CYIIECTBYIOIIAs MPaKTHKa arpOCTPaxOBaHUs C TEOPHEH, pa3pado-
TaHHOM C UCHOJB30BAaHUEM METOJIOB aKTyapHOU MaTeMaTUKU?
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HO'BI/IIII/IMOMy, BCC€, HCCKOJIBKO HACAIMN3UPOBAHHBIC aHAJIMTUYCCKUE HUCCIICAO0BAaHUsA, MOTYT TOJIBKO IIO-

MOYb ITOHATH HEKOTOPHIE 3aKOHOMEPHOCTH (PMHAHCOBOTO COCTOSIHUS KaK CTPAXOBOI KOMIIAHUHM, TaK M arpo-
¢upM (HampuMmep, Kak 3T0 ObLJIO crenaHo B [4,5]), a pealibHbIE BBIBOJBI HEOOXOIUMO /€IaTh, TOIBKO IPOBO-
Js1 OKCTIEPUMEHTHI € TIOMOILBI0 MMUTALIMOHHOTO MOJICIMPOBaHUs (CMOTpPH, Hanmpumep, [6,7]) Ha HEKOTOPBIX
HCKYCCTBEHHO CIIPOTHO3UPOBAHHBIX PAAX YPOXKAMHOCTH. DTHU CIydaiHbIE PAIbl YPOXKAMHOCTH IOJIKHBI
YUUTBIBaTh CKOPPEKTUPOBAHHYIO NMPEIBIAYIIYI0 CTaTUCTUKY, BO3MOXKHBIE TPEH/IbI, CBSI3aHHBIE C IPUBJICYE-
HUEM HOBBIX TEXHOJIOTHH, HOBBIX COPTOB U TaK jJajee.

No ok
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CHMXEHWE HEONPEOQENEHHOCTUW BHELUHEN CPE[bI
HA OCHOBE CUCTEMbI NOAAEPXKU MPUHATUA
MHBECTULIMOHHbLIX PELUEHUN: MOCTAHOBKA 3A0AYU

Mopo3zos B.I1., Coipun A.W.
(Boponesicckuii eocyoapcmeenblil apXumekmypHo-CImpoumeibHulil YHUSepCument)
vp_morozov@mail.ru

B cmamve npuee()eya NOCMAHOBKA 3A0A4U CHUNCCHUSL H€0np€0€ﬂ€HHOCWlu BHeuHell cpedbl HA OCHoee Ccu-
cmembul noddepofCKu NPUHAMUA UHBECMUYUOHHbLX pemeHmZ.

KiroueBsie ciioBa: HeoNpeneIeHHOCTh, MTparMaTHKa, CEMAaHTHKA, CHHTAKCUC, CHCTEMA TOAIEPKKH TPH-
HATHUS PEIICHNN, TEePMUHOIOTHUECKUHN TIOPTPET, yIIpaBICHHUE.

Pabotas ¢ moprdenem nennbix 6ymar (LIB), JIIIP cTtpeMuTcst ycTpaHUTh HEONPEAeICHHOCTh BHEITHEH
cpeabl (IpUpoabl), KOTopas ObIBa€T MHTEPBAIBHOM, BEPOSITHOCTHON M HEYETKOW, U MPUHUMATh PEILEHUS B
yCIIOBUSX TOJTHON nH(popMupoBaHHOCTH [1,3]. B pamMkax maHHOM CTaThH, I CHIKEHHS pPacCMaTpHUBaeMOM
WHTEPBaJIbHON HEONPEEeIEHHOCTH MPEAaraeTcsi UCIob30BaTh CUCTEMY HOJACPIKKH NMPUHITHA UHBECTH-
nmonHbIX pemenuit (CIITINP) - mporpaMMHO-TEXHUYECKHI KOMITIEKC, HCIIOIB3YIONINI 000pyI0BaHUE, CIIe-
UaJbHOE MaTeMaTudyeckoe U MporpaMMHoe oOecredeHue, JaHHble, 3HaHuA, 0a3y mMopesel it nHpopma-
IUOHHOTO ympaBieHus (cooOmienus: onpeaenenHord nHpopmanuu) JIIIP ¢ menpto BeIOOpa ONTUMaIBLHOTO
noptders.

IlocranoBka naHHOH 3a1a4u GOPMYIUPYETCS CIACTYIOLTUM 00Pa3oM.

Hano. M3BeCTHO MHOXECTBO BO3MOXKHBIX 3HAUCHUU COCTOSIHUS CpEeAbl: S= {sl,...,s| },I =1,...,L. Cuura-
€Tcsl, YTO pealiu3yeTcsi HauxXy/IIiee COCTOSTHUE MPUPOBI. [ KaXKI0T0 COCTOSIHUS CYIIECTBYeT Habop mopT-
¢denert Ib {X}, (xe X), paznuyaromuxcsi cBoeld JTOXOAHOCTBIO — D:{dl,...de},ezl,...E. HoxomHocTh
nopTderst 3aBUCUT OT €ro cocTapa (Tuma ucnoib3yembix 1B - M u ux uncia — N) u oobema 3uanuii JITIP B
JaHHOW TpeAMETHON obnacTu, xapakTepusyemoro TepmuHoiorudeckuM noprperom (TID). B ormuume ot
paHee mcrmonb3yeMoro moHATHS — Te3aypyca [2], TII npencrasnser co0oii B3BENICHHYIO CTPYKTYPHPOBAH-
HYI0, HEPAPXUYECKU CBSI3aHHYIO MEXIy COOOMH, cucreMy TepMUHOB (MOHATHI), KoTopeiMU Bnaneet JIIIP.
CIITUP popmupyet TII u npenoctapnsier ero JIIP. DddexkruHocTs popmupoBanus TII ans kaxmoro co-
CTOSIHHSL CPEAbl XapaKTepU3yeTcs ABYMs JIOKAJbHBIMU KPUTEPUSAMH (XapakTEepUCTHKAaMu): Ko3dduuuenrom

MH(OPMAIMOHHON IparMaTnyHOCTH - K P 1 BpeMeHeM HakomuieHust uHGOpMarmH - t, .
Kosurment undopmaiponnoii nparmaruanocta (KUIT) kP sBisercs konudyecTBEHHON Mepoi
nannuus B CIITTMP undopmaiiyu, ucrnosib3yeMoii B UHTepecax ynpasieHus noprdenem L1b.

[ox ympaBnennem noprdenem b Oynem nmornMats coBokymHOCTh aelicTBuil JIIIP HampaBieHHBIX Ha
ero (moprdens) hopMupoBaHue, OIIeHKY d3PPEKTUBHOCTH M MaHUITyTUpOBaHue (IOKYIKY u mpofaxy LIb).

Bemnuuna KUII nexur B npegenax ot 0 go 1. 3HadeHue kip =1 CBUAETENBCTBYET O TOM, uto y JIIIP
uMeeTcst Bcs HeoOXoauMasi HHPOpPMAIUs 0 XapaKTePHCTHKAX U CTpaTerusx ManumynupoBanus LB i-ro Bu-
na. B npotuBaoM ciydae k° = 0. Ha npaxruke, 3nauenne KUIT nexur B npexenax ot 0 1o 1, 0<k, <1.

B cBoro ouepens, 3nauenne KUII, 3aBUCUT OT CHHTaKCHYECKOW M CEMaHTUYECKOH Mep WH(OpMAIIHH, B
Ka4eCcTBE KOTOPBIX UCHOJB3YIOTCS KodhduuneHTs! nHpopmanmonHoi cuarakcuaHocta (KUCH) - k™" u ns-
dopmaumonHoii cemantruHoctr (KUCE) - k* , cooTBeTcTBeHHO. POPMAIIBHO 9TO HPEACTABISETCS TAK:

@ ki = gyk™" + gk,
rae gy U g, - BecoBble Koddduuuentsl a b i-ro tvma.

KHNCH nokasbiBaeT, 4TO JaHHBIE, IIOCTYIMBIIKE B V -l MOMEHT BpeMeHH (1), mpeacTaBisioT coboi
JIOTMYECKH CBSI3aHHYIO MHPopMaruio. OJTHaKO He SICHO, MMEET JIM OHa OTHOIIeHue K i-My Tumy L[b. 3nave-
Hue k" ompesensieTcsi B COOTBETCTBHH C BBIPAKCHHEM:

@ ke)-

e Vg, (t,) - o6bem nansbix, nocrynatomux B CITIIUP, Gaiit; V, (t,) - obuwit o6bem nanxbix B CITTTAP, Gaiir.
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KHCE noka3pIBaeT, 4To AaHHbIE, IIOCTYNUBIIKE B V - MOMEHT BpeMeHH (1, ), IPEACTaBISAIOT co0oM

JIOTUYECCKHU CBA3AHHYIO I/IH(bOpMaLII/I}O 110 i-My TUITY I_[B. 3HayeHNE kise OmpeaciIaCTCa B COOTBETCTBUU C BbI-
PaXCHUEM:

se _ Vdi (tv )
@) ki(t,)=x"—
Vi(t,)

rae Vg (t,) - o6bem nauubix 1o i-my trmy 1B, Gaiir.

Ecmu CIINIHUP B TeyeHne HEKOTOPOro BpeMeHH T HakaruimBaeT WH(GOPMAIUIO, TO IIEJIECO00pa3HO HC-
TT0JTH30BaTh WHTETpaIbHBIC 3HAYCHHS BBIMIENpHBEACHHBIX Kod(durmentoB. Llems CIIIINP — obecmeunts

npezenbHoe 3Hauenue k°, 1. e: limkP =1.
I—

YcTaHOBIEHO, YTO 3aBUCHMOCTh BOCHPHUSTHS HOBBIX TEPMHUHOB npenocTasisieMbix JIIIP ot ux uucna -
k(Z) , HocuT KBagpaTUUHBIN XapakTep (cM. puc.1)[2].

> Z

Z, z
Puc. 1. 3asucumocmo socnpusimust HO8blX NOHAMUU OM UX YUCAA

opt Z2

W3 rpaduka BUIHO, YTO €CiIM MOCTYNAIOIINE TEPMUHBI COITIACOBAHBI C TEPMUHOJIIOTHYECKUM ITOPTPETOM
JITIP, To cTeneHp BOCHPUSATUS UX MAKCUMAaNbHA.
C y4eToM BBIIICH3II0)KEHHOTO JOXOAHOCTH | — 0 TTOPT(es onpenernsercs:
- p
D _Hdi(mhni’ki in’Sn)“a
(4)

m, eM,n, eNkP eKP,z,€Zs; €S
Haiimu: ynpasiisiiomiee BO3IeicTBHE Y, IPH KOTOPOM:
. M N L
(5) y" eargmaxminy > [] D;z;k",
yeA  Sil€S iaj=111
IpH 3TOM BpeMsl pelenus 3agaun {, He 1o/mKHO mpeBbImaTh Tpedyemoe T :
(6) t, <T,.
Pemenne naHHOM 3a1auyl MO3BOJIUT JOMOJIHHUTE CIIOCOO0 aCUMMETPHUYHON MH()OPMHUPOBAHHOCTH, MPE.-
noxxenusid B. H. BypkoBeiM B [1], ciocobom cructemHo# nHGOpMHUPOBAaHHOCTH. B maHHOM citydae mHQpOp-

mupyet CIIIINP. OtaumantensHoil 0COOCHHOCTRIO TaHHOTO CIOCO0a SIBISETCS OTCYTCTBHE MaHUITYJIHPOBA-
Hus (CIIIUP He uiier BBITOAbI Uist ce0sl, ¥ TI0 3TOW MPUYHWHE HE CKPBIBAET UCTHHHOTO TIOJOKEHUS JIET).

Jlumepamypa

=

BYPKOB B.H. Kax ynpasnamos npoexmamu / B.H. Bypkos, JI.A. Hosukos. M.: CUHTEITEO, 1997. -188 c.

2. JIOVIKO B.M. Hugpopmayuonnvie cucmemvt u mexnonoeuu 6 sxonomuke / B.J. Jloiiko u ap. - M.: OHHAHCH 1
cratuctuka, 2005. - 416 ¢

3. HOBUKOB /I.A. Mamemamuueckue mooenu opeanuzayuii / A.A. Boporun, M.B. I'yoko, C.I1. Mumus, J1.A.

Hogukos : Yuebnoe nocooue. M.: IEHAHJI, 2008. - 360 c.
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NMPUMEHEHUE METOOA CETEBOIO NPOrPAMMMUMPOBAHUA K PELLEHUIO
3AO0AYYN ONTUMU3ALIUN MHBECTULIMOHHOIO NMNOPT®ENA

Henosecos M.B., Pynenxo 3.I'.
(Ancmumym npobnem ynpasnenus PAH, Mockea)
mnedovesov@gmail.com, zoya.rudenko@gmail.com

B ooxnaoe npeonosicen ancopumm pewienus KeaOpamuuHoU 3a0auu ONMUMUZAYUU UHBECMUYUOHHOO
nopmghens, OCHOBAHHYLIL HA NPUMEHEHUU MEMOOa Cemes8020 NPOPaAMMUPOBAHUSL.

KroueBrle ciioBa: HHBCCTHHHOHHLIﬁ HOpT(l)eJ'H), KBaapaTU4dHaA 3agavda OITUMU3AILUH.

BeedeHue

B kmaccrueckoit Teopun [4] 3amaua popMUpOBaHNS HHBECTHUIIMOHHOTO ITOPTQEN 3aKII0YaETCS B OIpe-
JeNICHUN CTPYKTYpHI MopTdens, odecrneunBaroneil onTuManbHOe COueTaHue JOXOAHOCTH U pHucka. MHBe-
CTOp TPUHHUMAET PElIeHHEe 0 MAaKCUMH3ALUH JOXOJHOCTH, BBIPAKEHHOH JTMHEHHON (QyHKUMEH, mpu 3aaaH-
HOM ypPOBHE PHCKa, KOTOPBIM ompeaemnseTcs Aucrepcuei moptdens U 3amaeTcs KBaApaTHIHOW (yHKIHUEH
OTHOCHUTEIILHO BECOB aKTHBOB B TIOpT(erne.

1. 3adaya ¢phopmupoeaHusi uH8eCMUUUOHHO20 nopmderisi

PaccmoTtpum mopTdenb, COCTOSAMMA U3 N aKTHBOB CO CIEAYIOIIMMU XapaKTePUCTUKAMU: I — JOXOM-
HOCTb I-TO aKTHBA, &jj — KOI(QOUIHEHT KOBApUAllM MEXKIY i-M H j-M aKTHUBaMH, X; — JOJS I-TO aKTHBA B
noptdene, P — MakcuManbHbI YpoBeHb prcka noptdens. GopmanbHo 3amada GOpMUPOBAHHST MHBECTHIIH-
OHHOTO TOPT(ETs MOXKET OBITh 3aICaHa CICAYIONUM 00pazoM:

n
; DX
i=1

P YCIIOBUSX:

2) > a;xx, <P

i,j=1
@) 0<x <1 i=1.,n

3anaua (1)-(3) sBnsiercs 3aaadel TMHEHHOTO MPOrPaMMHUPOBAHUS C KBaJIpaTUUHON (YHKLHMEH B orpa-
HUYEHUHU U OTHOCHUTCA K Kiaccy NP-TpynHeix. B noknaze onuceiBaeTcst anropuT™ MOTYUYEHUS OLIEHKH CBEP-
Xy JUIsl LIeeBOM (DYHKIMH ITOCTABICHHON 33]]aui, OCHOBAaHHBIM HAa MPUMEHEHUH METO/Ia CETEBOTO MPOTrpam-
mupoBanus [1].

(1) m

X

2. lNony4yeHue sepxHell OUeHKU yesneeol hyHKyuu 3adayu hopMuposaHusi UH8ECMUYUOH-
Hoz2o0 nopmdaerns

[IpencraBum ko3 punreHTH KBagpaTUIHON QYyHKINH (2) B BHIE:
(4) a; =u; +vy, 1, ] =1,..,n

[Tpu Hanmmuuu ycnoBus (3) cripaBeUIMBO ClIETyIOIIee HEPaBEeHCTBO:
(5) a;XX; <UyX +V;X;, I, J=1..,n

[loacraBum (5) B ycnoBue (2) ¥ MOydyuM 3ajady JMHEHHOTO IMPOrpaMMHPOBaHUs, PELICHUE KOTOPOH
OyzeT sIBNATHCS OLIEHKOW CBEpXY VISl LeNeBON (QYHKIIMHM UCXOJHOH 3a/1auu:

n
6) max » rx
(6) {X}izzl:"

MIPH YCIOBUSX:

(1) 22Uy +v;) <P

i1 j=l
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(8 0<x <l i=1..,n
st momydenus penrenus 3aaa4u (6)-(8) yrmopsmounm X; 1o yOIBaHHIO OTHOIICHUS:

©) /> (u;+V;)
j=1

ITockonbky B ONTUMAILHOM periieHnu 3a1auu (6)-(8) nepsoie K 3HadeHuit X; paBubl 1, a octambHbie — 0
(TIpu ATOM €CJIM B ONTHMAIBHOM PEUICHUU 3HAYCHUE Xy SIBJICTCS APOOHBIM YUCIIOM, OHO IMPUHUMAETCS PaB-
HBIM 1), TO AJIs1 yIy4IIeH s PEIICHHs OIICHOYHOM 3a/1auu mpupaBHsieM oTHomeHus (9) mist Beex i=1,..,n.

Takum obpazom, onrTuMalibHOE 3HaUeHWE 1eneBoi pyHKImu 3amaun (6)-(8) mpencrasisier coboi Bepx-
HIOKO OIICHKY IieieBor (yHKIMH ucXoaHou 3aaauu (1)-(3), 1 MOXeT OBITh UCTOIB30BAHO JIJISl €€ PEIICHUS
METOJIOM BETBEW U rPaHUIL.

Jlumepamypa

1. BYPKOB B.H., BYPKOBA WU.B. Memoo cemesozo npoecpammuposanus // IlpobiieMsl ympaBieHus.
2005. Ne 3. C. 25-27.

2. BYPKOB B.H., BYPKOBA U.B. Memoo ouxomomuuecko2o npoepammuposanus. — Teopus aKkTHBHBIX
cucreM / Tpyasl MeXIyHapoIHOW Hay4YHO-TIpakTHdeckoil kondepeHumu. (17-19 HosOps 2003r.,
Mocksa, Poccust). Obmas penakuust — B.H. Bypkos, JI.A. HoBukos. Tom 1. M.: UITY PAH, 2003. C.
25-26.

3. BYPKOBA U.B. Memoo cemesoco npoepammuposanus 8 3a0a4ax Heauneiunou onmumuzayuu Il «As-
TOMAaTHKa U TeJleMeXaHuka, )kypHai. 2009. Ne 10. C. 15-21.

4. MARKOWITZ H.M. Portfolio selection // Journal of Finance, VVol. 7, no. 1, March 1952.
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MEXAHU3M XPEBUA B KOAITMLUN

CobiToB A.H.
(Boruucnumenvuwiii yenmp PAH, Mockea)
fereshko@yandex.ru

Paccxwampueaemc;l KOdﬂul/;M}l OOHOPO()Hblx 3aemuukos, ¢ 6bl60p0]l/l YH4acmHuKoe ons noiyyerus er()uma u
I’lOCJle()yIOM/;QZO npu06pemenuﬂ umu akmuea nymem 9pr€6uﬂ. Hpu 2mom npednoxzaeaemc;l, umo YyeHvl HA
AKMuUu6bl MO2YmM USMEHAMBbCA CO 6DEMEHEM. Hpueodumc& npumep nocmpoenus coom@emcm@ymweﬁ Mmooenu.

KitoueBsie croBa: akTHBHBIE YYaCTHUKH, OJHOPOIHBIE 3aEMIINKH, AETIO3UT, KPEIUT, IPOIICHTHEIE CTaB-
KU, BBIYUCIIUTEIbHBIE SKCIIEPUMEHTHI.

BeedeHue

Hacrosmee nccnenoBanue npoBoausock B pycie padot otaena UBC BL PAH, nHUIIMUpPOBaHHBIX mMy0-
nukanued [1], u mmpoko npexacraBieHHbIX Ha KoHpepeHIHsXx TAC u «YmnpaBieHue pa3BUTHEM KPYITHO-
MacmtabHbIx cuctem» MITY PAH. 3xech paccmaTtpuBaeTcs oOmuii ciydail odepeny M oOIIero crapra, Ko-
rza BeIOOp yyacTHHKA B Koanmummio onpenensercs ¢ moMOIIBIO JKPeOusl.

1. MlocmaHoeka npobnemsbi

BBenem cooTHomIeHNUs, KOTOpBIE OYAyT CBSI3aHBI C OMMCAHUEM OJHOTO YYacTHHKA Koanuiuu. [Ipumem
crenytomue obo3HaueHusi: U — pasMep IENO3UTHBIX BKIIAJOB yYacTHUKOB, V — pa3Mep KPEIUTHBIX BbI-
1ar; U — MpoOLEHTHas CTaBKa IO JeNo3uTaM; V — MpPOLEHTHas CTaBKa Mo KpeauTaM. LleHa akTuBa B Mo-

MeHT BpeMeHn [ obosHawaercst kak C, . HakomneHnus ydacTHHKa Ha JETIO3UTE GtD OTUCHIBAIOTCS CIICAYIO-
IIIUM KOHEYHO-PA3HOCTHBIM COOTHOIIICHUEM:

G, =(@+u)-GP +U, t=01...., GY =U

CunTaeTcs, YTO YYaCTHUKH KOAIUIMU PHOOPETAIOT akTHBbI Ha uHTepBaie Bpemenu 0,...,l , mpu atom
(1) 1<ttt =min(t’,L)
3necy t' 00603HawaeT MOMEHT BPEMEHH, KOTJlAa YYACTHUK KOAIWIIMM HAKAIUTMBAET HA MHTEPBAJE BPEMEHU
0,...,L cymmy, HEOOX0aMMYIO A1 TpUOOPETEHHS aKTHUBA IO TEKYIIEH IieHe, He npuberas K kpeauty. dop-
MajlbHO 3anuireM t'= min(t t= O,...,L,GtD > C). B 3TOT MOMEHT BpEMEHHM IUIATE)K CUYHUTACTCS PABHBIM
u'=u-(G2-c,).

PaccMOTpuM yuacTHHKA KOAJIHMIUHU, KOTOPBIH OepeT KPeaUT U MPHOOPETAeT aKTUB B MOMEHT BPEMEHU

c
7. O003HAYMM €ro 3aJI0JUKEHHOCTh 10 KpeauTy B MoMeHT Bpemenu t depes Gy . Ilpu oToM Bo3MOXKHBIE

1 1
3HAYEHUs, KOTOPBIE MOKET MpuHUMath = ecTh 0,...,t'—1,ecmu t* =t' u 7=0,...,L, ectm t* = L. [lunamu-
Ka 3TOM NMEePEMEHHOM OMUCHIBAETCS CIEIYIOIIUM 00pa3oM:

GSu=0+V)-GS -V, t=r,7+1.., G’ =C, -GP

MomeHT BPEMECHH, KOI'Jla Y4aCTHUK IIOJITHOCTBIO IIOTACUT KPEAUT trz = min(t . GTC t < 0).
ITotox KpECAUTHBIX IUIaTeXEN Y4YaCTHHKA OIIPEACINM KaK
. 2 . C 2. 2 42
V, =0,t=0,..,7-1;V, =V, t=7,.t2 -1, V, =V +G;, t=t3; V,, =0, t=t?,t? +1,...
MowmeHT BpPEMCHH, Korja HOCIIEIHUN YYaCTHHUK KOAJIMIHUH MOJHOCTBIO ITOTACUT KPEAUT U KOAIMLUSA
IIPEKPATUT CBOC (i)yHKuI/IOHI/IpOBaHI/Ie

. 2
T=maxt?, 1=0,..t' -1, t' =t" wm 1 =0,...,.L, t' =L; T :max( max t,,t’j, I=t', t'=t'
=0,...] r=0,...,t'-1

HyCTB nt — YUCJIO YYAaCTHHUKOB KOAJIUIIUH, KOTOPBIC COBEPIIAOT HAKOIIUTCIBHBIC IJIATC)KW B MOMCHT
BpEMCHHU t , St — YHCJIO YYaCTHHUKOB, KOTOPBIC HpI/IO6peTaIOT AKTHUB.

IIpu 3TOM CripaBeUIMBBI COOTHOLLIECHHUS
2 n,=n-s,,t=0..,-1,n,=N,
rae N — momHOE YmncIo Y4aCTHUKOB KOAJIWUIIUU.

Ha nepemennsie N, 1 S HaKJIaAbIBAOTCs CICAYIOINUEC OIrpaHUYCHUA:

t t
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(3) n,>0, n, —uenoe, t=1..,1; s >0, s, —nenoe, t =0,...,1; s, =n,.

OmnpenenyM noTok Q, IEHEKHBIX CPEJICTB MO BCEM ONEpalus YYaCTHHKOB KOAIUIMH. DTOT IOTOK
MIPEICTABIETCA KaK pa3HOCTb IIOTOKOB II0 BCEM NPUXOAHBIM P, M pacxogusiM R, onepanusam, T.e.
Q, =P, —R,, t=0,...,T. Bynem 3anuceiBats: P, = PtD + PtC » R = RtD + th, t=0,...,T, roe PtD — MOTOK
JEHEXHBIX CPEICTB MO MPUXOIHBIM ONEPalUsIM KOAJULUH C JENO3UTAMHU YYACTHUKOB, PtC — IIOTOK JACHEXK-
HBIX CpPEACTB IO MPUXOJHBIM OIEpalUsIM KOAIMIUHN C KPEIUTAMU YYaCTHUKOB, RtD — IIOTOK JICHEKHBIX

CPEICTB MO PACXOJHBIM OIIEPAIHSIM KOATHUIINH C ICTTO3UTAMH YIaCTHHUKOB, RtC — MOTOK JICHEKHBIX CPEIICTB

10 PACXOJIHBIM OTIEPAIUAM KOATUIIUH C KPEIUTAMU YUYACTHUKOB.
CocTosiHMEe KOAIIMLIUKM XapaKTEpU3yeTcsl MepeMeHHO M, — cyMMOH JI€HEKHBIX CPEJICTB B Kacce Koa-
s, CocTOsSIHUE H3MEHSIETCS BO BpEMEHH COTIIACHO Pa3HOCTHOMY yPaBHEHHUIO
4) Myy =M +Qyy, t=0,..T, Mg =Q,.
TpeGyercsi, 9TOOBI 3Ta IEpeMEHHas YAOBIETBOPSIIA OTPAHUICHHUSIM
(5) M, >0, t=0,.,T
B momentsr Bpemenu 0,...,| ywgacTHMKH, KOTOpbIE IPHOOPETAIOT aKTHB, BHIOMPAIOTCS MyTEM XKPEOws.
Bpems nprnoOpeTeHnss akTHBa YYaCTHUKOM KOATHUIMH MOJAETHPYETCS CIyYallHOW BETMYWHOW 77, IPUHUMA-
tomteit 3Hauenus 0,...,I ¢ BeposTHOCTAMM P(}y = t) =s, /N, t=0,.,1l.
Cpennee BpeMs IPHOOPETEHNS aKTHBA YYACTHUKOM KOATUIHH

(6) f=Ef7=|Zt-P(f7=t)=ith-st :
t=0 N 2o

CraBuTCs CieayroIas 3aj1a4a: Mpy 3aJaHHbIX OCHOBHBIX Mapamerpax 3amzaun U, V , u, v, L, nuna-
muke ueH C,, t=0,...,T wHaiitu ynpasnenus |,s,, t=0,...,], yroBnerBopsitomine 0OCHOBHbIM OrpaHHYCHUSIM

3amaun (1) — (5) u qocTaBisFOIIE MUHIMYM KpUTEPHIO (6).

2. BbiyucnumernbHble 3KcnepuMeHmabl

briia MMpoBCACHA CCPpUd MMUTAIUOHHBIX 3KCIICPUMCHTOB. C‘II/ITaIIOCI), 4YTO KPEAUTHI y4aCTHHKaM Koa-
JIMIIUHU Ha HpHOGpeTeHI/Ie AKTHUBa BBIAAIOTCs, HAYMHAaA ¢ HAYaJIbHOIO MOMEHTa BPEMEHHU, BO BCE TC MOMECHThBI
BPEMEHH, KOI/Ia B Kacce KOATMIUHU JOCTAaTOYHO JEHEXHBbIX cpelacTB. [Ipolece Bplgauu KpeAUTOB 3aKaHYUBA-
€TCsl, KaK TOJIbKO TOCJICIHUM YYaCTHUK KOAIHIIUY MOJydaeT KPeIUT U mpruoOdpeTaeT akTUB. Takum oOpa3om,
YHpaBJICHUC St 3a4aBaJIOCh B BUJI€ CUHTE3a

So =[PO/CO], ecn Py >C,; s, =0, eciu P, <C,

s, =[(M_, +PR,)/C,],ecnu M, , +P, >C,; s, =0, ecmu M, , +P, <C,,
rae [a ] o6osnauaer nenyro wacts 2.

Ilepemennsie N,, M, IpH 3TOM PACCUUTHIBAINCH MCXOIA U3 ypaBHeHUH (2) u (4), COOTBETCTBEHHO.
MoMeHT BpeMeHH, KOTJa TOCICHHUN  yYaCTHHUK KOAIWIIUKW MPHOOPETaeT aKTUB, OMPENCIIICA Kak
| = min(min(t n, < O),tl).

Hwmoxe MNPUBCACHBI PE3yJIbTAThl TUIIOBOI'O pacHcTa. beum 3aaHbl CJICAYIOINHEC 3HAYCHUA MApaMCTPOB:
U=0.02,V =002, u* =5, v* =10., L=100, N =100.

.0 e1® e s ] . LT . '

10 20 30 40 50 60 70

Puc. 1. I'paghux 3aeucumocmu M, om epemenu t
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n St

1004,
80+
60

20

w0 w s e o 10 2 » w0 5 =
Puc. 2. I'paguxu 3aéucumocmeit n,u S, om épemenu t
Ilenst 3amaBamuck B Buze cienyiomeii sapucumoctn C,,; =(1+w)-C,, t=01..., C; =1., 0" =5..
o \L/12
[Tpu 3TomM X = (1+ 0.01. X/°)1 —1, re B kauecTBE X MOXET BBICTYNAaTh U, V HIH @ .
B nanHOM nipuMepe OBITA PACCUHUTAHBI t1 =78, 1=63, T=73, 1 =2894

Jlumepamypa

1. TACAHOB U.N., EPEIIKO ®.1. Mooderupoganue unomeunvix Mexanuzmos ¢ camopuHancuposaruem
// B cepun "Coobmenus no npukiaaaoit marematuke". M.: BI[ PAH, 2007. 62 c.

2. BEASLEY T., COATE S., LOURY G. The Economics of Rotating Savings and Credit Associations //
The American Economic Review. 1993. Vol. 83. No. 4, 792-810/
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