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YK 004.032.26
A.A.MMPOTACOB, fOKTOp BOEHHbIX HayK
A.B. LIMPMAHOB, kaHanaaT TEXHUYECKMX
HaykK
C.1. PAOOMAHOB

OCHOBHbIE HAIMPABJIEHUA UCIMOJIb3OBAHUA UCKYCCTBEHHOIO
MHTENJNEKTA B ABTOMATU3NPOBAHHbBIX CUCTEMAX YNPABJNEHUA

Paccmampusaromces 3adaqu asmomamu3ayuu op2aHo8 yripasrieHuss Ha base mexHosio02ull UcKyc-
CMEeHHO20 UHMersiekma, 8 YacmHocmu, mexHonozauli obpabomku ecmecmeeHHo20 s3sbika (Natural
Language Processing, NLP), a makxe pa3sumue amux mexHosoauli 8 HarnpasiaeHuu rnepexoda K mak Hasbl-
gaeMoMy yHUsepcaslbHOMY (CurbHOMY) UCKyccmeeHHoMy uHmernekmy (Artificial General Intelligence, AGl)
U K 80ccCmaHo8/IeHU0 ceolicme UHmeprnpemupyeMocmu mex peweHul, Komopble ¢hopmupyomcsi Moody-
JIAMU C UCKYCCMBEHHbIM UHMmesiiekmom. @opMyupyromcsi OCHOBHbIE MOJIOXKEHUS] MEPMUHOBEOYECKO20
rnodxoda Ha nMpuMepe MepMuUHa «UCKYCCMBEHHbIU UHMEIEKM.

Knroyeenle crioea: opzaHbi yripassieHUs; agmomMamu3upo8aHHbIe CUCMEMbI; UCKYCCIMBEHHbIU UH-
mesiniekm; yHUgepcasibHbIU UCKYCCMEEeHHbIU UHmMesiiekm; obpabomka ecrmecmeeHHO20 si3bika; CeMaHmu-
yeckul aHasu3s; OHMoJI02uu; MepMUHOIO2US.

BBepeHune

CTpemMuTenbHOE pas3BUTUE TEXHONOMM UCKYCCTBEHHOro wmHTennekta (UMW) B nocnegHue
rogbl, a Takke HapacTalwLwmin odbem paboT no BHeapeHuto MM B aBToMaTU3NPOBAHHbLIE CUCTEMBI
ynpaBneHus AenatoT akTyanbHbIM NOCTOSAHHOE OOHOBMEHWE M YTOYHEHWE B3rNsiA0B Ha OCHOBHbIE
HanpaBneHus AanbHenwero pas3sutua atux pabot. B npogomkeHne npepecTsyowmx nybnvka-
umiAl, B JAHHOW CTaTbe aBTOPbI CTABAT 3aady UCCNeaoBaHUs Crneayowmx BONpocoB: B YeM 0CObeH-
HOCTU ncnonb3oBaHusa M B aBTomaTmanpoBaHHbIX cuctemax ynpasneHus (ACY); kakme Hanpasne-
Hus pa3sutns I aenstotcs Hanbonee NepPCneKTUBHBIMI C TOYKU 3peHUst UX NpumMeHeHus B ACY.

COBpemeHHoe COCTOSIHUe TeXHOoJNornm UCKYCCTBEHHOIo UHTenmneKrTa

CoBpemeHHble HerpoceTeBble TexHonornm MM nokasbiBaloT BCE GOMbLUYO pe3ynbraTtue-
HOCTb B pasnunyHbIxX cdepax geaTenbHocTn. Co3gaBaeMble nyTem rnybokoro MalliMHHOro obyye-
HUS CUCTEMbI KOMMbIOTEPHOIO 3peHus, NPeanKTUBHOWN (Npeackas3aTenbHOM) aHanuTukKu, pacno-
3HaBaHUA peyn, UMUTaLUN TEKCTOB HA €CTECTBEHHOM S3blKe JOCTUMTIN TaKOro YPOBHS, YTO UX Mpe-
BOCXO/ICTBO Haf, YernoBeKOM U ero CocoBbHOCTAMM NpY peLleHnn 3aad aHHOro Kracca yxe He
BbI3bIBAET HW Y KOro COMHeHMN. B aTux cdpepax N peyb yxe nget o MakcMmarnbHOM pacLlunpeHum
dpoHTa paboT No NPaKTU4ECKOMY MPUMEHEHWNIO AOCTATOYHO OTMNAXeHHbIX U 3perblX TEXHOMNOMUN.

Poccuiickue paspaboTtunkm B cdhepe A TpagnumoHHO AEMOHCTPUPYIOT BbICOKUA MUPOBOWM
YPOBEHb peLLeHnn B cpepax KOMMbIOTEPHOTO 3PEHNs], PeYEBbIX TEXHOMOMMIN, NPEAVKTMBHON aHa-
nuTrkKn. B yacTtHOCTK, B poCCUMCKOM 0BOPOHHO-NpoMbILLIeHHOM Komnnekce (Or1K) cosgaHa nnat-
dopma Ons aBTOMaTU3MPOBaHHOINO pelleHus 3agady malwuunHHoro 3penus (Mnatdopma MHC,

1 Cwm.: [1]; NpoTacos A.A., LLnpmaHos A.B., PagomaHoB C./. MNepcnekTuBbl pa3BUTUS NCKYCCTBEHHOTO UH-
TennekTa u 3agayu paspaboTynkoB 060POHHO-NPOMBILLIIEHHOrO KOMMJIEKCa B KOHTEKCTE aBTOMaTM3aunn AeaTenbHo-
CTU opraHoB BOeHHoro ynpaeneHus // C6. noknagos X ®opyma no umdposm3aumm 060pOHHO-MPOMBILLNIEHHOTO KOM-
nnekca Poccun UTOTK, r. Mockea, 15-17 ceHTabpsa 2021 r. M.: KoHHekT, 2021. — C. 147-149; lLInpmaHos A.B., 3axa-
pos C.C., PagomaHoB C.U., LLleBuyk A.A., 3axapeHkoB .. OcHOBHble NoaxoAbl N0 CO3A4aHUI0 CUCTEMbI aBTOMaTU4e-
CKOW OLIEHKM MapamMeTpOB COBPEMEHHbIX U MEPCNEKTMBHBLIX 06pa3LI0B BOOPYXEHMWS, BOEHHOW U CnieumanbHON TEXHNUKU
C MCMOMNb30BaHWEM MMUTALMOHHOIO MOAENMPOBAHUA BOEHHbIX AENCTBMI HA NONUIOHaX TUNa «undpoBoOn ABOVHUKY //
CocTosiHMe 1 NepcneKkTUBbI Pa3BUTUS COBPEMEHHON Hayku no HanpaeneHuto «ACY, MHpopmMaLMoHHO-TENEKOMMYHU-
KaUMOHHble cuctembl»: ¢b. ctaTten Il Bcepocc. Hay4.-TexH. KOHA., I. AHana, 22-23 anpensa 2021 r. T.2. AHana: BUT
«3OPA», 2021. — C. 134-138.
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PLAT)?, B TOM 4Mcrne pasBepHyTasi ceyac B BOEHHOM MHHOBAaLMOHHOM TexHononuce «OPAy.
YcrnewHo BHeapsawTCca U Apyrne TEXHONOrMM UCKYCCTBEHHOrO WHTennekTa, gocturiuve 4-6-ro
YpOBHS1 roToBHOCTM TexHomorni (YI'T)3, nmo KoTopbiM ceryac NpPOBOAATCA MHOIMOYMCEHHbIe
ONbITHO-KOHCTPYKTOpPCKMe paboTel (OKP), B nepByto ovepepb B HaCTH, KacaroLeNCs pa3nnyHbIX CU-
CTEM aBTOMATUYECKOTO YMNpaBIieHUs, a Takke pasfmyHON TEXHUKMN.

OpHako (B oTnMYMe OT asmomMamuyecKux CUCTEM) TakMe TEXHOMOrMU He NMPUMEHUMbI B
COBpPEMEHHbIX 1 NEPCNEKTUBHBLIX agmoMamu3upo8aHHbIX CUCTEMax yrnpaeneHus, rae Tpebyerca
obpaboTka TEKCTOBOM MHGOPMaLMIO HA eCTECTBEHHOM A3blKe, 4ONsi KOTOPOW COCTaBMsIET, Kak
npasuno, 6onee 80% u B nocrneaHue rogbl NpogoskaeT pactu. To ecTb, peLleHnd B cpepax Bbl-
cokoro YI'T# (B T. Y., Hanpumep, ynomsiHyTas Bbiwe «lMnatcdopma MMHC») B NpuHUMNE He npume-
HUMbI OS5 CO30aHUSA TakMX TEKCTOBbLIX MHAPOPMALIMOHHBLIX CEPBMCOB Kak CMbICITIOBOE CTPYKTYpU-
poBaHMe OOKYMEHTOB Ha eCTECTBEHHOM A3blKe; CMbICITOBOW MOUCK (Hanpumep, NyTem npeabsiB-
neHusa JoKymeHTa-obpasua, cogepallero MCKOMbIN CMbICI) U Ap.

Ha cerogHAWHWMM OeHb, MO MHEHWIO aBTOPOB, TeXHornornm obpaboTkn ecTeCTBEHHOro
asblka (Natural Language Processing, NLP), koTopbim 6yaeT yaeneHo OCHOBHOE BHWMaHWe B
HacTosilen cTaTbe, criegyeT oTHocuTb K YT T1-YI'T3 (TO ecTb, K CTaguun Hay4yHo-uccnegosaresib-
Cknx paboT). MOXXHO KOHCTaTMpoBaTh, 4To B obrnactu NLP noka genarTcs ToNbKOo NepBblie waru,
a VMMEHHO: JOCTaTO4HO YBEPEHHO pELLAOTCS 3a4ayun pacrnosHaBaHus peym (nepexoq oT 3BYKOB K
NMMCbMEHHOMY TEKCTY) M 3ajadn nogaepxaHus gmanora Ha OCHoOBe WMHAyKuuK (no dopmyne:
«OObIYHO B TaKuMX cCnydasix 30eCb MPOU3HOCAT Crnedylowun TekcT...»). [pyn atom pennvku
HempoceTen B guanorax MoryT OblTb KaK «Bronag», Tak u «Hesnonag». B niobom cnyyae oteet
HEMpOCeTU NPUHLMNNANBHO HE AOoMycKaeT Kakoro-nnbo obbAcHeHMs (MHTepnpeTaumm): nodemy
OH ObIn cchopMynmnpoBaH UMEHHO Tak, a He no-gpyromy. Jlloboe ob6bACHEHNE cBOAMTCA BCerga K
ogHOMY M ToMy xe: «MeHsi Tak 00yunnmn»>®.

BHUMaHWe aBTOPOB MMEHHO K TEXHONOrMAM 00paboTKM eCTECTBEHHOIO S3blKa HE CIyYanHO.
[eno B ToM, 4TO paboTa C HECTPYKTYpMPOBaHHbIMM (CrTaboCTPYKTYPUPOBAHHBIMW) TEKCTAMU UrpaeT
NnepBOCTENEHHYI0 POfb B AeATenbHOCTM opraHos yrnpasneHus (OY), aBTomatmsaumen KOTOpou
27 UHNW MuHobopoHbl Poccun 3aHMMaeTcsi ¢ MOMeHTa CBOero ocHosaHus. B ctenax 27 LIHUN
pa3BUTUIO TaK Ha3blBaeMoro «rnormdeckoro MM» n TexHonormsam ob6paboTkm eCTECTBEHHOIO A3blka
TPaAMLUMOHHO yOEensanocb Cepbe3Hoe BHMMaHWe. 34ecb BO BTOPOM MOMOBMHE MPOLUSIOrO Beka
chopmupoBanack Hay4yHas LLKosia nog pykoBoacTteom . benoHorosa [2], npeactaBuTenm KOTopown
BHECNW CYLLECTBEHHbIN BKNa4 B pa3BUTME TEXHOMNOMMA 06paboTkn eCTECTBEHHOIO A3blka U BHEA-
peHve nx B AencTBylolwme obpasupl cuctem aBTomatmsauum geatensHoctn OY. beinu paspabo-
TaHbl NepBble A9 TOro BpeMEHN NIMHIBUCTUYECKME NPOLIECCOPbI, COCOBHbIE HE TONBbKO BbIMOHATD
TPagMLMOHHbIE onepaumn rpademMaTnyeckoro aHanumaa, HoO U COCTaBNATb HA OCHOBE YaCTOTHOIMO
aHanusa crioBapy MHOTOCMOBHbIX TEPMUHOB, 0603HaYaloLWMX NOHATUSA COOTBETCTBYHOLLEN npen-
mMeTHOM obnacTt. C NOMOLLIO BbISBIIEHHbLIX NOHATUIA Aanee Npou3BoaUINCE BCEBO3MOXHbIE Npe-
06pa3oBaHus Ha OCHOBE NPaBUIT NIOMMKU, NPOAYLIMPOBANMCh T€ UMK UHbIE PELLEHNSA-PEKOMEHZALINN

2 Mnatgopma MC (pbiHOYHBIN BpeHa PLAT) — yHUdMUMpoBaHHas nporpaMmHas nnaTtdgopmMa ans paspa-

6OTKN KOHEYHO OPUEHTUPOBAHHbBIX MPOrPaMMHbIX KOMIMIIEKCOB aBTOMATUYECKOro pacrno3HaBaHusi 06 beKToB Ha oc-
HoBe HelpoceTeBbIx noaxoaos. Paspabotka MocHUWAC npu noaaepxke ®MNU n Munnpomtopra Poccuu.
Cm.: Buaunbetep H0.B., BuwHskos b.B. OTeuectBeHHas yHuduUMpoBaHHaa nnaTgopma n akocnuctema MallvHHOro
06y4eHns PLAT. PesynbTaTbl CpaBHUTENBHOIO TeCTUpOBaHWSA annapaTtHbix cpeacts WU // Ooknaa Ha ®opyme «Poc-
cumnckun codT: adppeKkTuBHbIE pelueHnsay. TemaTndeckas cekums 2. «ICKyCCTBEHHbIN MHTEMMEKT — HOBas OCHOBA
6e30nacHOCTM KpUTUYECKOWN MHAPPACTPYKTYpbl rocyaapcteay. Mocksa, 22 anpens 2022 r.

3 YI'T4-YI'T6 — 3TO aKCcnepuMeHTanbHas CTaaumsi, BO Bpemsi KOTopor nposogsatcs OKP.

Cm.: TOCT P 57194.1-2016. TpaHcdep TexHonormi. O6wme nonoxeHus. M.: CtaHgaptnHdopm, 2020. — C. 10.

4 B cthepax KOMMbIOTEPHOTO 3PEHNS, PEYEBBLIX TEXHOSOTUIM, NPEAUKTUBHOM aHANUTUKN.

5 3T0 oTHOCUTCSA 1 K TakM MOLLHBLIM HelipoMoaensaM, kak BERT (o Google), GPT-2, GPT-3 (ot Open Al) u gp.
Cwm.: ®eTncos B. Kutaiickasa HerpoceTb WuDao 2.0 ¢ 1,75 TprH napameTpoB npesBocxoauT aHanorm ot Google n
OpenAl // 3DNews. HosocTu Software. 2021. 03 utoHs1. — https://3dnews.ru/1041172/kitayskaya-neyroset-wudao-20-s-
175-trin-parametrov-prevoshodit-analogi-ot-google-i-openai; Switch Transformers: Transformer-mogens ¢ TPUNNNOHOM
napameTpoB // Neurohive. 2021. 26 saHBaps. — https://neurohive.io/ru/papers/switch-transformers-transformer-model-s-
trillionom-parametrov; Kotto6ees P. Mogenb Nvidia n Microsoft ¢ cambim 60MnbLUMM KONMYECTBOM NapaMeTpoB B mupe //
Python-Shool. 2022. 1 despans. — https://python-school.ru/blog/nvidia-microsoft-mt-nig
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B COOTBETCTBYHOLLMX IKCNEPTHbLIX CUCTEMaX / cucTteMax MNoagepXKku MpuUHATUS pelwleHun. B To
BpeMs Obinun paspaboTaHbl M B NOCNEAYOLWEM COBEPLUEHCTBOBANUCH anropuTMbl Mopdponornye-
CKOroO aHanmsa u cuHTe3a TEPMMHOB, CUHTAKCMYECKOrO aHann3a npeaioxeHui, BolgeneHms nMeH-
HbIX CIOBOCOYETaHUN, KOTOPbIe BbINM peann3oBaHbl B BUAE NPOrpamMm (MMHIBUCTUYECKUX MpoLec-
COpPOB) M NPUMEHSANNCL BO MHOMMX obpasuax ACY.

OCHOBHbIe B3rnsagbl aBTOpPOB Ha UCTOPUIO Pa3BUTUA NUCKYCCTBEHHOIo UHTeJIJ1eKTa

McKyCcCTBEHHbIN MHTENNEKT, 3apoamBLunincs B koHue 1940-x IT. B Hegpax KMOGepHETUKN Kak
NonbITKa NOBTOPEHUSI MbICITUTENBHbLIX CMOCOOHOCTEN U AENCTBMIA YeroBeka, pa3BmnBancs Ha npo-
TSOKEHUW nocneaHux 75 neT no AByM OCHOBHbLIM HanpasneHusm (pucyHok 1) [1].

YHUBEpCanbHbIiA
WUCKYCCTBEHHbIH WHTENAEKT
* JlorMKO-NpeauHaTHbIe BbIMUCNEHHA
H3 OCHOBE (OCMBICNEHHBIX 3HAHWAY
* CMHTE3 HOBbIX 3HAHWA
* Ynpaenenue geAcTBUAMM
€ 06BACHEHMAMM

YHUBEPCaNbHBIA
HCKyCCTBEH HBIA MHTEANEKT

PopmupoBaHue Helipoceresoii

SHaHMW C NPUBA3KOH
~ P WCKYCCTBEHHBIH MHTENNEKT
Noruueckmii K BBIABNEHHBIM CMbICNaM MawwmHHOe 0ByueHMe, OCHOBaHHOE
WCKYCCTBEHHBIH MHTeNNeKT
ek c:n:;wbuﬁ MHTENNEKT, OCHOBAHHBIN DT RG] BT o omeroETeH anD aanon
Vi v € NoMowbIo MDiJ,EﬂGI:\ EERT) GPT-Z, GPT-3. W CHPbITBIX 33HOHOMEPHOCTEH «NO aHANOTHK»
Ha 3HAHMAX, NOTUYECKOM BLIBOAE W WMHTALHK (MHAYKTUBHO).

YENOBEYECKUX PACCYIKAEHUIA
paccya * OHTONOrMK CMBICAOB (rpadbi)

* Asbik Mponor * Knaccudmkatopsi
* Ba3bl IHAHURA * Temartnyeckue pyGpuraTopbl

- HDFJ]I’IKTVIBHEF! aHaNnuTHKa

* Knaccudurauma

- ¢ TexHH4ecKoe 3peHue

+ JlorMyeckue Mogenu * Apyrue moaenu censed « KnacTepuaauua

* IHCNEpPTHLIE CHCTEMBI « Tnybokoe oByyeHne

* MpoayKuMOHHbIE NpasKna SRR HeitpoceTesoit « OByueHHe C NOAKPENNeHnem
* CeMaHTHYECKHWE CETH * OGpaboTka ecTecTaeH

HOTO A3bIKA

l1CH\jCETBEHHb\ﬁ HHTENNEKT MCK\;‘CCTBEHH!:IFI HWHTENNEeKT

PucyHok 1 — VicTopus n nepcnekTnBbl pasBuUTUsS UICKYCCTBEHHOMO MHTENEKTa

MNepBoe M3 HMX, KOTOPOE MOXHO YCINOBHO 0603HaunTb Kak «norndeckun UN» (yacto ero
Ha3bIBalOT Takke «CUMBOMbHbBIM U»), — 9TO UCKYCCTBEHHbIN MHTENNEKT, OCHOBAHHbLIN Ha 3Ha-
HWUSX, NOrMYECKOM BbIBOAE U MMUTALMM YeroBeYeCcKnx paccyxgeHun. Npumepsl ero — 3To yHK-
BepcarbHble pellatenu 3agad, nporpamMmmel, CNocobHbIe Ha OCHOBaHWM akCMOM reoMeTpumn JoKa-
3aTb BCE MHOXECTBO TEOPEeM LLKOSIbHOW MporpamMmmbl U, HaKoHel, s3blK [Mponor, aKkcnepTHbIe Cu-
CTEeMbI 1 BC&, YTO C HUMU CBA3aHO: 6a3bl 3HAHUN, NOrMYecKne MoAenu, NPoayKUNMOHHbIE NpaBuna,
ceMaHTu4eckue ceTu.

Bropoe HanpaeneHve pa3sutua MM — aTo coBpeMeHHble HeEMpOCeTEBbIE TEXHOMNOMMM Ma-
LLUMHHOTO 06y4YeHMs, OCHOBAHHOIO Ha NpMMepax, BbISIBIEHUM CMbICIIOB U CKPbITbIX 3aKOHOMEPHO-
CTen «no aHanornm» (MHOAYKTUBHO). Takon UCKYCCTBEHHbLIA MHTENMNEKT MOXHO YCITOBHO Ha3BaTb
«HemnpoceteBbiM UW». CerogHa ero npuvHATO XxapakTtepusoBaTb Kak «cnabbim MA» (Narrow
Artificial Intelligence).

OpHako y cuctem «normdeckoro MM» Gbin (M ocTaeTcst 40 HACTOSILLErO0 BPEMEHM) CyLue-
CTBEHHbIV «pOA0BOMN» U3bsH. OHKM BblgatoT abCconoTHO NPaBUrbHbIE pPeLLEHUS-pekoMeHaunm, Ho
npv OAHOM YCITOBMM — BCE COBA M CITIOBOCOYETAHWSA, NOCTYNaloLLMe Ha BXOA, 3TUX CUCTEM, AOIDKHbI
ObITb abCOMNOTHO TOYHO 3aMeHeHbl TEMU CMbICNaMy (Hanpumep, MNOHATUAMM), KOTopble Aanblue
npegHasHa4alTCca ANa NOACTaHOBKM B pasnunyHble hopMynbl, HanpuMep, npeamkaTtHon anrebpol.
B pearnbHOCTM noBcemMecTHO (M B TOM 4ucChe B npoueccax AeAaTernbHOCTU OpraHoB yrnpaBreHus)
UMeeT MEeCTO PUCK HEOAHO3HAYHOW MHTeprpeTauun CMbiCra TEKCTOBbIX AaHHbIX. OTO ABNsSeTCH
cneacTeneM oyHOaMeHTanbHOrO CBOMCTBA €CTECTBEHHOIO A3bIKa, IAe BCSAKUA CMbICIT MOXET BbITb
N3MNOXEH pasHbIMU CoBamMu (CUHOHMMKWSA) U OOHW W TE e CrioBa/CrnoBOCOYETaHUsA MOryT UMeTb
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pasHbI CMbIC (OMOHUMMSA). Takum 0Bpa3oM, BCAKME MOMbLITKA NPaKTUYECKOro NpUMeHeHnst pas-
MNINYHBIX CUCTEM, MOCTPOEHHbIX C UCMOMNBb30BAHUEM TEXHOMOMMM «normudeckoro MM», conpsikeHsl,
BMMOTb A0 HACTOSLLEro BpeMeHU, C HEOH6XOANMOCTbIO pacno3HaBaHWs CMbIcna (MHTeprnpeTaummn)
«B PYYHOM pexume» Tex BXOOHbIX AaHHbIX, KOTOpble NpeAcTaBneHsbl B BUAe TeKCTa Ha eCTeCTBeH-
HOM si3bIke. [1pn 3TOM 06BbEM Takowm pyyHOM paboThbl, Kak NPaBUIIO, HACTOMBKO BEMWK, YTO CBOAMT
NPaKTUYECKN «Ha HET» IPPEKT OT NPUMEHEHNS TEXHOMOrMK «rorndeckoro M» [1].

PelwweHne npobnemsl cemaHTMYeCKOM HEOAHO3HAYHOCTU MOXET BbiTb AOCTUrHYTO NyTEM
NPUMEHEHUS METOL40B MaTeMaTUYECKON CTaTUCTUKN (BKOYas HEMpOCeTEBbIE TEXHONOIMK) Ans
NpuUBA3KN (pparMeHToB TeKkcTa (CnoB, CNoBocoYeTaHni, pas, BbiCKa3biBaHWU) K TEM U UHBIM
N3BECTHbIM CMbICINaM, KOTOPblE 3apaHee BbISIBIIEHbI 1 CBEAEHbI B O0LLYI0 CTPYKTYpPY. Takom CTpyK-
Typon, 0O beANHSIOLLEN CMbICTIbI, SIBASIETCS, NO MHEHNIO aBTOPOB, OHTOMOMMS (MNn €€ Moaenmu),
npeactaensawowas cobon, B obwem cnyvae, NonnMMepapxmyeckyto CTpyKTypy, 3adatoLlyo B3au-
MOCBS13b 30H AENCTBUSA BCEX MPYNM NPOLIECCOB OKPYXXatoLero Hac Mmpa, 06 beanHEHNS KOTOPbIX
Takke NPUHATO Ha3blBaTb OHTONMOMMAMKU Unu, 6onee NpasBunbHO, MOAENAMU OHTONOIMU/OHTOSNO-
rMYecknmMmn mMmogenssMm/oHTomoaensiMm. YCnoBHO OHTOMNOMMYECKME MOLENN MOXHO pasgennTb Ha
OBe 4acTun: MoAenb MNOHATUI/KNAcCoB («MOgeSlb OHTOSOMMU NOHATUNY ) N MoAenb PakToB/aK3eM-
nnspoB («daKkToNnorMyeckyto oHTonormo»). B pabotax aBTopoB pa3BMBaeTCs Tak Ha3biBaeMbI
«YTUNUTaPHbBIA NOAX0A» K (POPMUPOBAHMIO MOHATUNHBLIX OCHOB UCMOMb30BaHNA TEXHOMOMMIN UC-
KyCCTBEHHOrO MHTENNEKTa Ans asToMatmsaumm 4esTenbHOCTM OpraHoB ynpasneHus, rae, B YacT-
HOCTW, hOpPMYNMPYeTCS onpeaeneHne «CMbicnay Kak noHsaTus/knacca unv gakra/aksemnnsapas.

YTo noHMmaeTcAa nog TepMUHOM «VICKyCCTBeHHbIﬁ UHTEeNNEeKT» B paMKax AaHHOM cTaTby

PaspaboTka eguHbIX Hay4YHO 060CHOBaHHbLIX TEPMUHOB U ONpeaeneHnii ABNAETCS CINOXHOM
Hay4HO-TEXHMYecKon 3agaden. Kak n3BecTHo, 4O CMX MOP He CyLeCcTBYET OnpeaeneHns TepMuHa
«UCKYCCTBEHHbIN MHTENNEKT», KoTopoe Obino Obl NPU3HaAHO LWIMPOKMM COOBLEeCTBOM crneuvanu-
CTOB, BeOyLLMX uccnenosaHus B aTon obnactu. B cBsA3M ¢ 9TuM npeanaraetcst onpeaensitb 10T
TEPMUH (PaBHO KaK 1 BCe apyrue), MCXo4s N3 TeX KOHKPETHbIX Lenen, Ang JOCTMKEHUSA KOTOPbIX OH
6yneT ucnonb3oBaH. Takon NoAXo4 YCIIOBHO MOXHO Ha3BaTb «yTUNMMTApHbIMY/, NOAYEPKMBas, YTO
NCKOMbIE pELLEHNsT He MPETEHOYIOT Ha HEKUI BCEOOLLMI YHMBEPCANN3M, a OLIEHKa NX NpMeMemo-
CTM npeanonaraeTcs Ha OCHOBAHMM TOrO, HACKOMbKO yCneLwwHo obecneynBaeTcs JOCTMKEHUE MO-
CTaBMEHHbIX, JOCTATOYHO foKarnbHbIX Lenen. B yacTHOCTK, B pamkax 4aHHOM CTaTby 06nacTb aTmx
uenen orpaHuumBaeTcs 0bnacTbio Co3d4aHMs U MoauduKaumy aBTOMATU3UPOBAHHBIX CUCTEM
ynpaBsneHus. Y7o xe KacaeTcsa pelleHnn ang bonee WMPOKOro Kpyra 3agad, To Ux cregyeTt corna-
COBbIBaTb, Y4NTbIBas CrneumduKy Kaxxaomn n3 obnacren noTeHunanbHOro NpuMeHeHms.

Mpn paspaboTke TEPMUHOB U OMpenereHnin NOHATUIA, COOTBETCTBYHOLMX KaKOoOMy Tep-
MUHY®, HeobXoouMMO PYKOBOACTBOBATLCS pe3yrbTaTaMu TakoW Hayku, Kak TepMUHOBeOEHMe.

6 Cm.: A6rios W.B., Beictpos U.N., PanomaHos C.U., Peixnos B.O., AxuH [.M. 3HaHne-opueHTMpoBaHHas nnar-
dopma kak MHCTPYMEHT nepexoaa OT AaHHbIX K 3HaHWAM // Jlornko-ceMaHTuyeckue meToabl 06paboTky HECTPYKTYpUPOBaH-
HOW MHJOPMaLMK: COCTOSIHWE M NEPCreKTUBbI NMPYMEHEHUS B aBTOMaT3NPOBaHHbIX CUCTEMAX BOEHHOTO U ABOMHOIO
HasHaueHust: c6. TpyaoB Hayd.-TexH. koHd. Ne1(178). M.: 27 LIHMW MuHoGopoHsl Poccun, 2019. — C. 139-154; Abnos U.B.,
Beictpos U.W., PagomaHoe C.U., AxnH [1.M. YTunutapHbii noaxod K 0pMMpPOBaHMIO MOHATUMHBLIX OCHOB MCMOSb30BaHUS
TEXHOMOrI MCKYCCTBEHHOIO MHTENMEeKTa AN aBToMatusauum AesTensHOCTU OpraHoB BOEHHOrO yripasneHus // Mpobnemsi
CO34aHMS U UCTMbITaHWA BOOPY>KEHWNS PAKETHO-KOCMMNYECKON OBOPOHBI: Hayy.-MeToanY. 6. TPYAOB Hayy.-TEXH. KOHA. M.:
LIHWWM BBKO MuHo6opoHbl Poccnm, 2019. — C. 128-137; Abnos W.B., Beictpos UN.U., PagomaHoe C.U., Peixnos B.O.,
AnuvH .M. TNoHATMIAHBIE OCHOBBI Nepexoa OT AaHHbIX K 3HaHuAM // JTormko-cemaHTuyeckme metoabl 06paboTkM HECTPYKTY-
PVPOBaHHOW MHAOPMaLMK: COCTOSIHWE U NEPCneKTUBbLI NMPYMEHEHUS B @BTOMaTU3MPOBAHHBIX CUCTEMAaX BOEHHOTO 1 ABON-
HOro HasHayeHus: cb. TpyaoB Hay4.-TexH. koHd. Ne1(178). M.: 27 LLHN MuHo6opoHbl Poccum, 2019. — C. 129-138.

7 YTUNUTAPHBIN, -as, -0e; -peH, -pHa (KHWKH.): 1). NPOHUKHYTHIA YTUNUTapM3MOoM. M3 yTunuTapHbIx coobpa-
XeHun. Y. noaxoa. 2). MNpuknagHon, yskonpakTuiyeckni. YtunutapHsle sHanuns. Cm.: Oxeros C.U., leenosa H.10.
TonkoBbIV crioBapb pycckoro Asbika. M.: Asb, 1992, — 960 c.

8 TepMVH — CMNOBO WM CMOBOCOYETaHNE, SBMSAIOLLEECS TOYHBIM 0603HaYEHNEM ONPEAENEHHOrO NOHATUSA
Kakon-nmbo obnactu 3HaHus. Cm.: FTOCT 7.0.-99. Cuctema ctaHAapToB Mo MHopMaLuumn, GnubnnoteyHomy m nsaa-
Tenbckomy aeny. MiHdopmaumoHHo-6ubnmoteyHas aeatensHOCcTb, bubnmorpadms. TepMuHbl n onpegenexns. M.:
WIMK N3gatenbctBo cTaHgapTos, 1999. — 24 c.
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«OnpegeneHne NOHATUN ABNAETCH CUMbHLIM (POpMarbHO-NOMMYECKMM METOAOM UCCMEAOBaHUS,
6e3 KOTOpOro HEeBO3MOXHO MOCTPOUTb KOHLIEMLMIO OOBSCHEHUSA TeX WU UHbIX ABneHun» [3].
OnpepeneHue noHATUSA pa3pabaTbiBaeTCcsl HA OCHOBaHUN UCCNEAOBaHWSA BCEX U3BECTHbBIX IK3EM-
NAsipoB, OTHOCUMBIX K 06 bEMY NMOHATMA®, U OOIMKHO OTBEYaTh CrieayoLwmm TpeboBaHNSM:

1. nonHoTON (chopMyna onpegeneHns NOHATUS OXBaTbiBAeT BCE U3BECTHbIE 3K3EMMNMAPbLI, Npu-
Hagnexaiime K N3BeCTHOMY 06beMy NOHATUS),

2. UenbHOCTLIO (onpegeneHne MoHATUA OEVCTBYET B BO3MOXHO Goree LUMPOKUX rpaHvuax BO BCEX
00606LLEHHbIX BUAAX N HE OrpaHMYMBaETCs NepPeUNCIEHNEM COCTaBNSAIOLLMX €r0 YaCTEN/3K3EMMIAPOB),
3. HENPOTMBOPEUMBOCTLIO (hopMyna onpeaeneHnst MOHATUS OTHOCUTCS TOMBbKO K 3K3eMnnapam,
npyHagnexawum K ero o6bemy, 1 He JONycKkaeT COOTBETCTBUS e (popmyne) aK3eMnnsipoB, He
npuHagnexawmx JaHHOMY NOHSATUIO),

a Takke oTBevaTb TpeboBaHMAM

4. nakoHM4YHocTNO,

5. ogHOo3Ha4YHOCTU!! NoHATMA.

C y4yeTom cchopMynMpOBaHHOrO Bbille NOAX0Aa PacCMOTPUM TepMUHOCUCTEMY!? obnacTu
3HAHW «KUCKYCCTBEHHbIA MHTENNEKT», MPUMEHUTENBHO K 06nacTn co3gaHusa n moamdukaumm aB-
TOMaTU3MpPOBaHHbLIX CUCTEM ynpaBneHus. [1na atoro Heobxoanmo paccmMoTpeTb 6onee aetanbHO
TEPMWH «UCKYCCTBEHHbIN UHTENNEKT» (TepMUH «W») n Bce Te ak3eMnnsapbl, K KOTOPbIM B HAcTO-
sillee Bpems OH nNpuMeHsieTcs. Kak 6bino ckasaHo Bbilwe, o4 3TMM TEPMUHOM 06bIYHO noapasy-
MEBalOTCA 3K3eMNNAPbI, OTHOCALLMECH K COBOKYNHOCTU TEXHOMOMN ABYX UCTOPUYECKUN CITOXMUB-
LUMXCS HanpasneHun pa3suTtusa M nornyeckoro (CMMBOIBHOMO) M HEMPOCETEBOIO.

B vactu, kacawouwernca «norndeckoro A», TepmuH «MN» npumensietca ana 0o6o3HaveHns
cnegyoLmx 9K3eMnnsipos:

1. TEXHOMOIMI N3BNeYeHMs1 JOObITbIX AMMUPUYECKUM NMYyTEM 3HAHUN'S;

2. apxuTekTyp (Mogenemn, S3bIkoB NPOrpaMmmMmnpoBaHmns), NpeaHasHavYeHHbIX 49 XpaHeHUs 3HaHun (B
BUae ceMaHTU4ecKkunx ceten, rule-based (OCHOBaHHbIX Ha MpaBuiax), oOHTonorMn, ppenmos [5] u T.4.,
6a3 aaHHbIX), Npeobpa3oBaHMsA 1 CO30aHMA HOBbIX 3HaHWI (MaLUMH FTOTMYECKOro BbiBOAA, NPSMOro 1
oBpaTHOro, Hanpmumep, NPOAYKUMOHHbBIX MOAENen), 06 bACHUTENBHOIO 1 AMANIOrOBOrO KOMMOHEHTOB;
3. aKCnepTHbIX cucTem!®,

B vactn, kacarwulencs «HenpoceteBoro », TepmuH « MMN» npumensieTcs ana o6o3Hade-
HUSA cneagyroLwmnX NOHATUR:

1. TexHonorun navnnanHa (pipe line): nogrotoBky AaHHbIX (0By4atowmnx BeIGOPOK), BKNOYaA 13-
BMeYeHne, O4YMCTKY/pa3MeTKy, aHanu3 MCXOAHbIX AaHHbIX, @ Takke nocrnegytouiee obyyeHue
HempoceTen ¢ BbIDpaHHOW apXUTEKTYPON;

2. apxXuUTEKTYp HerpoceTen (B BUAE KOHHEKLUMOHHbIX PYHKLUMI) C NPUBA3AHHBLIM K HUM anroputMamm
napameTpmryecKomn annpokCuMaLmm HaKoMneHHOM CTaTUCTUKKM (0ByyatoLLiern BbIBOPKM) NyTeM utepauu-
OHHOrO nepecyeTa 3HaYeHW MaTpuLbl MapamMeTPoB (BECOBbIX KOIWMPULIMEHTOB CBA3EN) HEMpPOCETEN;
3. HerpoceTeBbIX Mogenen (06y4YeHHbIX HepoceTen) B BUAE COBOKYMHOCTM BbIBPaAHHOM apXmnTek-
TYpbl HEAPOCETU, MaTpULbl NapamMeTpoB (MOMy4YEeHHON B pesyrnbrate 00y4yeHns HempoceTn);

4. TeXHOnormm nHgepeHca HenpoceTeBo Moaenn, To eCTb NPUMEHEHNA ee AN peLleHns npu-
KnaZHoW 3alayn KOHEeYHOro norb3oBarens.

9 DK3eMNnspbl, «paccmMaTpMBaeMble B KAYECTBE rpynmbl, BXOASLLEN B NOHATUE, ABNATCA 06 bEMOM MOHS-
TnS (9kcTeHcnoHanom)». Cm.: TOCT 7.0.-99.

10 «JlakoHMYHOCTb (hOPMYIibl OMPedeneHnst MOHATUS TpebyeT onpeaeneHns npeamerTa NoHATUSA 6e3 NMULWHUX
cnoBy». Cm.: [3].

11 «OpHO3HaYHOCTL POPMYIbI 03HAYAET, YTO 3aNUCaHHbIE B HEW NPU3HAKM, XapaKTepusytoLme npeaMeT, He
[onycKalT NPOM3BONBHOIO UCTONKOBaHusi». Cm.: [3].

12 «TepmuHocuctema: OpraHusoBaHHasi COBOKYMHOCTb TEPMUHOB B CreLuarnbHOM si3blke onpefeneHHom 06-
nactu 3HaHus». Cm.: TOCT 7.0.-99.

13 «3HaHNA — 3TO BbIABINEHHbIE 3aKOHOMEPHOCTM NPeaMETHOM 06nacTu (MPUHLIMMLI, CBA3M, 3aKOHbI), MO3BO-
nsoLwme pewwartb 3agaym B aTon obnactun». Cm.: [4].

14 «BKcnepTHble CMCTEMBI — 3TO CIOXHbIE MPOrPaMMHbIE KOMIEKCHI, aKKyMYMNMPYHOLLME 3HaHWS crieuuany-
CTOB B KOHKPETHbIX MPeAMETHbIX 061acTsaX 1 TMPaXMpyloLwme 3TOT AMMUPUYECKUIA ONbIT A4S OKa3aHWs KOHCYMbTaumm
MeHee kBanuduumpoBaHHbIM nonb3oBartensm. Cm.: [4].
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Bce nepeuncneHHble Bbille NOHATUA MOTYT B paBHOW CTENEHM NPeTeHA0BaTh Ha TO, YTOObI
nmeHoBaTbcst TepMnHoM «UM». OgHako B UX YMCne eCTb HEKOTOpOEe S4p0, KOTOpoe co3gaeT
PYHKUMOHANbHOCTb, MPUHUMNNANBHO OTIIMYHYIO OT TOM, YTO CO34aeTca NyTeM HannucaHus Tpaaum-
LUMOHHOro nporpaMmmHoro koga. CyTb 3TOro OTNMYUS COCTOUT B TOM, YTO HOBasi PyHKLMOHaIb-
HOCTb BO3HMKAET HE B pe3ynbrare HanucaHus HOBOIO KoAa, a nyTeM npeabsBrieHns HeN3MEeHHOM
nporpaMMHOM (NPorpaMmHO-anmnapaTHON) apxXUTEKType pasnuyHbIX AaHHbIX (0Byyarowmx BbI6o-
pPOK) M 3HaHMM (NPOAYKUMOHHbIX npaBun/npeaunkatoB). B pesynbrate Takoro «npeabsBreHUsi»
(0ByyeHust) nponcxoguT BO3HUKHOBEHWE/U3BNEYEeHNe HOBbIX 3HaHWIN/3aKOHOMEPHOCTEN, He COo-
AepXKalmxcsi B sBHOM BMAE B UCXOOHbIX AaHHbIX. [1py ncnonb3oBaHun Hempocetesoro M nepe-
XOf, OT AaHHbIX K 3HAHWSIM COBEpPLUAETCS NyTEM NPUBA3KM BbIABIIEHHbBIX 3aKOHOMepHocTen (ppen-
MOB) K COOTBETCTBYHOLLMM CMbICNam®® (MOHATUSIM U aK3eMnnisipam), a Takke opmmpoBaHue ca-
MUX cMbIcrnoB (obydeHne 6e3 yuntens, knactepmsaumsd). Npu ncnonesoBaHun normyeckoro A
(Ha paHHOM ypOBHE Pa3BUTUS ATUX TEXHOMOIMI) B KAYE€CTBE MCXOAHbIX AaHHbIX BbICTYNalOT 3aKO-
HOMEPHOCTU, A0ObITble aMIMpMYecKMM nyteM K npeobpas3oBaHHble B NpogyKuuu/mpegukathbl
(Mblcnin®) ¢ yyactnem yenoseka. MNocneayowee npeobpasoBaHne 3TUX AaHHbIX U U3BIEYEHME
N3 HUX HOBbIX 3HAaHUIN NPOUCXOANT aBTOMaTUYECKM.

Takum o6pasom, B NepBOM NPUBIMKEHUN MOHATUE «UCKYCCTBEHHbIN UHTENMEKT» MOXHO
onpenenuTb Kak «CcghopmMupo8aHHbie 0CObbIM 0bpa3oM apXumeKkmypbl KOMIbOMEPHbIX Mpo-
epaMm, Komopble, ocmagasiCb HeU3MEHHbLIMU 10 C80eMY 8HymMpeHHeMy KoQy, nymem rnpednss-
JNIeHUs1 pasuyHbIXx OaHHbIX 8 eude 0bydarouwux 8bI60POK u/unu 3HaHUU 6 sude rnPoOyKUUOHHbBIX
npasun/npeduxkamos criocobHbl hopmMupOBamb HOBbIE 3HaHUS (06y4ambCsl): 8bIsI8NSAMb 3aKOHO-
MepHOCMU, a makxe pacrio3Hagams U CUHMe3Upo8amb CMbICTIbI U MbICIIU».

[na pa3paboTkn AOCTaTOYHO MOSTHON TEPMUHOCUCTEMBI, OTBEYatoLLEN CHOPMYNMPOBaH-
HOMY BbllLe NOAXOAY W pacKpblBalLWen AaHHOe onpedeneHne, Heobxo4MMO pPacCMOTPETb BCHO
COBOKYMHOCTb MOHATMI, 0003HA4YaeMbIX, Kak NpaBuIio, TepMUHAMUN «CMbICIT», «MbICMbY, «AaH-
Hble», «3HAHUSAY, «MHOPMALMS», KOHTOMOrMS» U T.4. B 4acTHOCTN, MOXXHO MCNONb30BaTb pe-
3ynbTaTbl UCCNEAOBAHUIA, NPEACTaABMNEHHbIX B paboTax aBTopoB!’.

OCO06GEeHHOCTU NPUMEHEHUSI UICKYCCTBEHHOIO UHTENNeKTa B aBTOMaTU3NPOBaHHbIX
cuctemax ynpasrieHusi

Onupadcb Ha npeanoXeHHoe Bbille onpefeneHne, MOXHO ckasaTb, YTO OCHOBHas Mpo-
onema npumeHeHns NN B ACY cBsidHa C pMCKOM HEOAHO3HAYHOM MHTEPNPETaLMM CMbICIa TEX AaH-
HbIX, 6onbLUME 00bEMbI KOTOPbIX MOCTYNAKT OT Pa3fNyHbIX MHPOPMALMOHHBIX MCTOYHMKOB KaK TeK-
CTOBbIX, TaK U AaHHbIX OT CPEACTB BMAEO-, ayAN03anmcuy, paamonokaumnn, rmapoakyCTUKKM, 3aLUnThbl,
oXxpaHbl, HabnaeHWs, BOEHHOW pasBedku 1 ApYrnx TEXHUYECKNX cpeacTts. Puck owmbovHon mH-
TepnpeTaummn BO3HNKAET BO BCEX CNyYasix, Koraa ata MHgopmaums HECTPYKTypupoBaHa'® unu cna-
6ocTpykTypupoBaHal®. Kak yxxe 6bino oTMeYeHO Bbille, pelleHne AaHHOM NpobnemMbl MoXeT BbiTb

15 inTepnpeTauus AaHHbIX, NpUAaHWe AaHHBIM CMbICNa, MPUBA3Ka UX K COOTBETCTBYHOLLIMM NpoLeccam (CoBbITUsIM,
SIBMEHUSIM UMM 3aKOHOMEPHOCTSIM), TO €CTb COOTHECEHME [AaHHbIX C COOTBETCTBYOLLEN MbICTbo («C-MbICJlb») — 31O 11
€CTb NepBbIi (U 06513aTENbHLIN) 3Tan nepexoaa oT AaHHbIX K 3HaHuaM. Cwv.: Abnos U.B., beictpos U.U., PapomaHos C.U.,
Pbixnos B.O., AHnH O.M. NOHATUIAHbIE OCHOBLI... YKa3. couy.

16 Mbicnb — 3TO NOpPOXAAeMoe WM BOCPUHUMAEMOE rONOBHLIM MO3TrOM U30MOPEHOE 0TOBPaXKeHNe Heko-
Toporo npotecca. B cBolo ovepenp, BbipaXXeHHas MbICIb — 3TO MOPOXAAEMbIE UM BOCNIPUHMMAEMbIE FONOBHLIM MO3-
rom flaHHbIe O HeKOTopoMm npouecce. Cm.: Tam xe.

17 Cm.: Abnos W.B., Beictpos W.W., PagomaHos C.U., Pixnos B.O., AHuH [.M. 3HaHWe-opueHTMpoBaHHas
nnatcgopma... Yka3. cod.; Abnos U.B., beictpos U.W., PagomaHor C.U., AxnH .M. YTunutapHbii noaxoa k dopmu-
POBAHMIO NOHATUIHBIX OCHOB MUCMOMb30BaHNSA TEXHOMOMMIA MCKYCCTBEHHOO MHTENIEKTa ANa aBTomaTu3aummn agestenb-
HOCTW OpraHoB BOEHHOTO ynpaeneHns // Hayy.-meTtoguy. c6. TpyAoB Hay4.-TexH. KoH. «[pobnemMbl co3gaHus n ncnbl-
TaHWI BOOPYXXEHNSI pakeTHO-KOCMMYeckon 06opoHbl». M.: LIH BBKO MuHo6opoHbl Poccum, 2019. — C. 128-137;
A6nos N.B., Beictpos U.U., PagomaHos C.U., Peixnos B.O., AHnH .M. MNoHATUIAHBIE OCHOBBI... YKa3. couY.

18 HecTpyKTypUpOBaHHble AaHHbIe — AaHHble, He NPUBSA3aHHbIE K ONpeaeNieHHOMY CMbICTy (aTpubyTy).

19 CnaGocTpykTypupoBaHHbIE AaHHbIE — AaHHbIE, (hparMeHTbl KOTOPbIX NPUBSI3aHbIl K ONPeAeneHHbIM CMbICTIaM
(peksnanTam), HanpumMep, nNyTem cobnioAeHNs CTPOro onpeaesieHHoro NopsiaKa pasMeLLeHUst 3TUX AaHHbIX HA NeYaTHOM
nucte, B AOKyMeHTe. [pn 3TOM BHYTPU KaXA0ro U3 dparMeHTOB AaHHbIE OCTalTCA HECTPYKTYPUPOBAHHBIMU.

BoopyxeHune n akoHomuka. 2023. Ne4(66) 10



Boopy>|<eH|/|e N BOEHHaA TeXHUKa

OOCTUTHYTO NyTEeM NPUBA3KM (bparMeHTOB TEKCTA K TEM UM UHBIM CMbICIIaM (MOHATUAM UNN 3K3EM-
nnapam/cpaktam), aBASAOWLUMUCS y3namu oHToMmoaenen. OgHako YNCno y3rnoB-CMbICIOB B pasnuy-
HbIX MpUMepax 4eNCTBYIOLLMX CUCTEM OrpaHNYMBAETCS, Kak NPaBUo, COTHAMM UMK, B NyYLLIEM Cy-
Yyae, mbicsgYyamu, B TO BpeMS Kak No pasHbIM oLeHkam obLiee YMCIo CMbICMOB, KOTOPbIMU Onepu-
pyeT COBpPEMEHHAasi KynbTypa, UCUNCNAETCH, KaK MUHUMYM, Musiiuapdamu. Ha aTo ykasbiBaeT, B
YaCTHOCTW, NPUMEpP UCMNOSb30BaHNS NpefobydeHHbIX B6a3nCHBIX HEMPOCETEBLIX MOAENen Knacca
foundation models, Hanpumep: GPT-3 ot komnaHnn OpenAl, cnocobHbIX pelwaTtb 3agaym M3 obna-
¢t NLP, adhpekTHO (HO, nogvac, 6eCcCMbICNEHHO U He obpallasi BHUMaHUA Ha JTIOTUKY) UMUTUPYS
pas3roBOPHYI0 peyb Ha YPOBHE TaK Ha3blBaeMOro «ObITOBOro co3HaHusi». Camasa ManeHbkasi KOH-
durypauusa GPT-3 Small cogepxut 125 MnH napameTpoB 1 TpebyeT nonroga oby4yeHusa npu no-
MoLLm npodeccmnoHanbHoro rpaguyeckoro yckoputena NVIDIA TESLAV100, ocHalLEeHHOro TeH-
30pHbIMK siapamu. B Havane 2021 roga cambiin 6onbluon BapuaHT moaenu cogepxan 175 mnpAa
y3noB (¢ Bugeokaptont NVIDIA TESLAV100 oby4yeHune 3aHsno 66l noutn 500 neT)°.

BasuncHble HenpoceTeBble mogenu (BHCM), B ocHOBHOM Tuna TpaHcopMepoB, NpoLuea-
wue npenobyyeHune (6e3 yumtens) Ha Gonblumx obbemax (TepabanTax) TEKCTOBbIX OAHHbIX W
HacUMTbIBaKOLNE COTHU MUNNNAPLAO0B — TPUISIMOHBI NAapPaMeTPOB, CNOCOOHbI ObICTPO A00BYyYaTLCA
(c yuuTenem) npMMeHUTENbHO K y3KocneLnannaMpoBaHHbIM NpeaMeTHbIM 06nacTaM no oTHOCK-
TenbHO HeboMnbLWKMM 0ByYaLWmm BbibopkaM. BaxkHbiM Takke asnsietca 1o, 4yto BHCM, npenoby-
YeHHble Ha TeKCTax, 4EMOHCTPUPYIOT BbICOKYH pe3ynbTaTUBHOCTL Nocne JoobydYeHMs He TOMbKO B
TEKCTOBOW MOAArnbHOCTU, HO U B BUAEO-, ayamo- N ApYrMxX MOA4ANbHOCTAX, HanpuMmep, ¢ UCNosb30-
BaHMEM MOLENM COBMECTHbIX 3MbeaanHroB n3obpaxeHus n Tekcta?l. Pycckoro nepeBoga NoHsTUS
«3ambeaanHr» noka He cywecteyerT. [Nog am6epganHrom (word embedding) 4o HegaBHEro BpeMeHu
ObI10 NPUHATO NOHMMAaTb COMOCTAaBIEHNE ANEMEHTA peyn (CNoBa, NPeAnOXeHNs U T.4.) YUCITIOBOMY
BekTopy. OgHako Bce Yalle BcTpeyvaeTcs ynotpebneHe noHATMSA «aMbeaamHr n3obpaxeHns», Ko-
TOpPOE MOXXHO MHTEPNPETUPOBATL Kak BEKTOP KMHOYEBbIX MPU3HAKOB N306paXKeHns?2,

WccneposaHns nocnegHux ABYX-Tpex neT JaloT OCHOBAHWUA Takke ANa OCTOPOXHOro omn-
TMMM3Ma M B YacTu co3gaHns B bnukanwiee gecatuneTne yHmsepcanbHoro (cunoHoro) A, cno-
cobHOro oby4yaTbcs Ha Manbix BbIOOpKax, a Takke CaMOCTOATENBHO reHepupoBaTb HeOOXoaMMble
3HaHUA B 06nacTax, OTHOCUTENBHO KOTOpbIX OH (UMW) He nmen npMMepoB roToBbIX peLueHui. B
nepByto ovyepenb Takon onTUMu3am obycrnoBneH TeMu pesyrnbTataMu, KOTOpble AEMOHCTPUPYIOT
BHCM. Yucno napameTpoB Hanbonee ns3eectHbix BHCM yxe npeBbicnno Tpunnmon? n npnbnm-
XXaeTcs K Yncny BHYTPEHHUX cBA3el B Mo3re YenoBeka?t. Co3gavme BHCM TpebyeT npenenbHo
BONbLUMX BbIYMCANTENBHBIX MOLLHOCTEN N ABNSETCA OOHUM M3 BaXKHEWULLUX nokasaTenen TexHo-
NIOrMyecKoro pasBuTUS NepeaoBbix cTpaH B obnactn UW. Jlngepamun B 9TOM HanpasneHuu, Ha
cerogHsawHMM gexb, aenatTtcesa CLUA n Kutan.

HenpospayHoCcTb HeNMpoceTen, KOHEYHO, HE MO3BONSET YTBEPXKAATb, YTO KaXaoMy U3 y3-
noB AaHHOW MoAenu COOTBETCTBYET onpeaeneHHbIN CMbIC (MoOHATUE Unn akT/ak3eMnnap), HO
ycnewHocTb «obweHnsa» ¢ BHCM nokasbiBaeT, 4To oHM (Mogenu) Bce Gonee ycnewHo yragbisatot

20 CBep BbINOXMI pyccKosiabluHyo Mogernb GPT-3 Large ¢ 760 MmunnuoHamMu napameTpoB B OTKPbITbIV J0-
ctyn // Habr. 2020. 22 okts6psi. — https://habr.com/ru/company/sberbank/blog/524522

21 Pynep C. MyTeBoguTenb No 0OCHOBHbIM TpeHaam 2021 roga B oGnacTv o6paboTkM eCTeCTBEHHOTO sA3blka U1
He Tonbko // IAHUT. 2022. 22 mapTa. — https://habr.com/en/company/lanit/blog/655933; Utorn 2021: akcnepTbl — 0
camom 3ameTHom B cpepe NN // ICT.Moscow. 2021. 28 aekabps. — https://ict. moscow/news/ai-2021-results; Yto Ta-
Koe ambeaanHI 1 Kak OHM NMOMOraltT MallnMHaM noHMMaTb TekcTbl. — URL: https://ai-news.ru/2020/03/chto_takoe_
embeddingi_i_kak_oni_pomogaut_mashinam_ponimat_teksty.html

22 Yto Takoe amMbBeaanHIM U Kak OHW MOMOratoT UCKYCCTBEHHOMY MHTENNEKTY NoHATL Mup nogen // Hayka n
Xun3Hb. 2019. 17 anpens. — https://www.nkj.ru/open/36052; BektopHoe npeacraeneHune crnos // YHnsepcutet UTMO.
— https://neerc.ifmo.ru/wiki/index.php?titte=BekTtopHoe_npeacrasneHune_cnos

23 WuDao 2.0 (1,75 TpnH napameTpoB) — oT BAAI (MeknHckan akagemusi UCKYCCTBEHHOTO MHTennekTa); Switch
Transformer (1,6 TpnH) — o1 Google; MT-NLG (1 TpnH) — oT Nvidia n Microsoft; GPT-3 (0,175 TpnH) — ot Open Al.

24 MMapameTpbl HepoceTeBbIX Modernel (Helipomoaeneit) 0bbI4HO OToGpakaloTCA Ha Cxemax B BUAe cBsiselt (a
TOYHEE — NX BECOBbIX KOA(PMLMEHTOB) BHYTPEHHEN apXUTEKTYPbl NCKYCCTBEHHOWM HEMPOCETU, YTO aHanorM4Ho cuHar-
CaMm HeVipOHOB rOfIOBHOrO Mo3ra yeroseka. CuMTaeTcs, YTo Takunx CBA3el (CMHaMNCcoB) B FONIOBHOM MO3re HacUMTbIBAeTCS
ot 100 go 1000 TpnH. Cm.: ®eTucoB B. Yka3. coy.; Switch Transformers... Yka3. cou.; KoTiobeeB P. Yka3. couy.
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CMbICN «OOLEHNsI» C HUMKM (MPUMEPHO Tak, Kak 3TO AernaeT NogpOCTOK UMK He O4eHb 0Opa3oBaH-
HbI 06bIBaTENb), @ CneaoBaTesnibHO, YNCNO CMbICIIOB, COAEPKALLMXCA B UX KCO3HAHUMY, YXKe CO-
NMOCTaBMMO C YMCIIOM CMbICINOB, KOTOpPble MOryT BO3HWKaTb B MOTOKE AOKYMEHTOB, TPeldyroLmnx
0bpabotkn B ACY. Takum obpaszom, MOXHO yTBepXOaTb, YTO oOLlasi OHTONornvyeckasa Mogenb
OOMKHa coaepxaTb nopsaka MUNNMapaoB y3nos.

I'quemy HeaoCTaTO4YHO TPpaAUMLUMOHHDbLIX MeTOA40B 06pa6OTKVI €CTeCTBEHHOrro A3blkKa

YTo KacaeTcsa TpaguUMOHHbBIX MeTo4oB 06paboTKM eCTeCTBEHHOrO A3blka, TO 34eCh crie-
AyeT OTMETUTb MPUHUUNMANbHOE OTNMYME COBPEMEHHbIX HEMpOCeTEBLIX METO40B 00paboTkm
TEeKCTOBOM MHGOPMALUN OT METOAOB NPUKNAAHOW NUHIBUCTUKM, KOTOPbIE TPaAULMOHHO Npume-
Hanuce nocnegHve 30-40 net, a 4ns paga 3agady 06paboTkM TEKCTOB NPUMEHSAOTCS A0 CUX MNOP.
[leno B Tom, 4YTO Takne MeToAbl, KOCHOBaHHbIE Ha npasunax» (rule based), TpebyOT NOCTOsIHHON
PyYHOM OOHACTPOWKM C MpMBrieYeHMeM KBanMUUUPOBaHHbIX JNIMHIBUCTOB KaXAabl pas, korga
BO3HMKAET HOBasi TeMa NN UMEHOBaHHaA CyLIHOCTb, @ Takas ToYevyHasa JOoHACcTpoKika, NpoBoAn-
Mas nokanbHO 6e3 Ncnonb3oBaHUA MeToaoB BOMbLIMX AAHHBIX, YAcTO «CcOnBaeT» aaeKkBaTHOCTb
CUCTEMbI B LIENIOM, U NO3TOMY AaHHble METOAbI 0OBLEKTMBHO LOCTUIMIM NpeaernioB CBOEro passu-
1. OcobeHHO cepbe3Hble NPOGIeMbl BO3HUKAOT NPY NOMbITKAaX NPUMEHEHNST TAKUX TEXHOOMNIA
B ACY, korga Heo6xoamnmo onepaTuBHO obpabaThiBaTh U CBA3bIBaTb MEXAY COO0M COTHM ThICSY
pa3nnyHbIX CMbICIIOB/TEM, BKIOYas CBEAEHUS, COAepKaLLMe rocyaapCTBEHHYO TanHy. Mpu aTom
npvBrekaemble OT NPOMbILLUNIEHHOCTM creumanucTbl (Hanpumep, B 06nactn npuknagHowm NMHIBK-
CTMKWN) OOMXKHbI NOfy4aTb AOCTYN K 60MbLIMM MaccMBam LOKYMEHTOB CO CBEAEHMSMUN 3aKPbITOro
XapakTepa 1 BbINOJHATbL BCe Heobxoanmble TpeboBaHMs npu paboTe ¢ rocTanHoON, YTO 3a4acTyto
npobnematnyHo. B npoTMBONONOXHOCTb 3TOMY, HEMPOCETEBbIE METOAbl 06paboTKN eCTeCTBEH-
HOro fA3blka HEe MMEIOT TakMX HEAOCTATKOB, TaK Kak MO3BONAT NpoBOAUTL Heobxoanmyto obpa-
BOTKY TEKCTOBbIX JOKYMEHTOB B ag8momMamuyeckoM pexume, 6e3 npmBnevyeHns CTOPOHHNUX IKC-
nepToB 1 C HECOM3MEPUMO BOMbLUNMM CKOPOCTAMM.

B cooTBeTCTBMM C 3TUM cnefyeT KOHCTaTMpoBaTh, YTO Haspena cneunduyHasa gnsa ACY
3agava nposefeHus yrnybneHHbIx nccrnenoBaHmii B 06nactv npuMeHeHns TEXHONOrMi Hempoce-
TeBoro MM ansa ob6paboTkm TEKCTOB HA €CTECTBEHHOM $3blke, BKIOYasa n3yvyeHne BO3MOXHOCTEN
ncnonb3oBaHus 6asncHbIX HerpoMogenen.

3apada 1. Co3gaHue obLlen Moaenu OHTONOMMU «OCMBICIEHHbIX» MOHATUI/KNAccoB U
(haKTOB/3K3EMMNIIAPOB MyTEM CBS3bIBAHUA Mexay cobon (rapmoHm3aumns) Bcex 0603HaYEHHbIX
(MOUMEHOBaHHbIX, CUMBOSIbHbIX) Y3MTOB-CMbICIIOB «OCMbICIIEHHbBIX» OHTOMOAENen NoHaTun/knac-
COB U (PaKTOB/3K3eMNMSPOB B BUAE PasfMyHbIX TAKCOHOMUNI: KraccudmkaTopos, TeMaTU4eCKux
pyOpuKaTopoB, CIOBapeWn, Te3aypycoB, CXEM AeneHus un T.4. [ns peweHns aTon 3agaydm notpe-
ByeTtcs npuBneyeHve 60MbLIOro Yncna cneumanucToB no Gubnuorpadumn, cnocobHbIX KBanMdu-
LMPOBaHHO NPOBOANTL pasMeTKy cBepXxOonbLInX 06beMOB AaHHbIX (COTHM TepabaiT), NpMBA3bI-
Bas oparMeHTbl TEKCTOB K PasfnyHbIM M3BECTHbIM TaKCOHOMUAM. [10TpebHbIN 06beM BblUYMCIN-
TeNnbHbIX MOLLHOCTEN Ha 3TOM 3Tane MNpPOrHo3npyeTcs CpaBHUTENbHO Hebonblion. OcHoBHas
Harpyska B AaHHOM criyvae NoXWUTCHA Ha aKkcnepToB. [OHATHO, YTO B npouecce pasmMeTku byaet
npovcxoanTb 0byveHne HempoceTeBOM OOLLE MOAENM OHTOMNOMMMU, U Harpy3ka Ha akcnepToB Oy-
OET CHUXATbCS MO 3KCNoHeHTe. O6beM y3NOB-CMbICNIOB PE3YNbTUPYHOLLEN OHTONOMMYECKON MO-
aenun 6yget cpaBHUTENBHO HEBOMbLIMM, B Npeaenax MUIIMOHOB.

3apava 2. CosgaHue obLien Mogenu OHTONOMMN KHEABHBIXY» NPeACTaBNEHUN (KOHLENTOB)
1 00pa3oB/3K3EMMIIAPOB NyTEM CBA3bIBAHUSA MEXAY COOON (rapMOHM3aLMn) BCEX «HESIBHBLIX» (ac-
CoUMaTMBHbIX) Y3NOB-CMbICIIOB OBLLEN «HESBHONY» MOLENN OHTONOMN: HESIBHbIX (accouMaTUBHbIX)
oHTOMOZAEnen, hopmMmpyembix 6a3NCHLIMU HENPOCETEBLIMN MOLENAMM, A TaKKe HEABHBIX OHTOMO-
Aenen, BO3HMKaOLWMX B pe3ynbTaTte Knactepmsauumn (Kak HeMpoceTeBOW, Tak U TPaauLMOHHbIMU
MeTogaMM MaTemMaTUYEeCKon cTaTUCTUKN). B kauecTBe oby4vatoLmx BbIOOpPOK (oaTaceToB) Ans Oo-
0by4eHNss «KHESABHONY» MOAENM OHTONOIrMKU 34ech OyayT MCNONb30BaTbLCSA HE TONbKO BCE AOCTYMHbIE
TEKCTOBble AaHHble, HO U peyeBble, BU3yarbHble, pe3ynbTaTbl BUAEO-, PAAMNOSNOKALNOHHBIX, UH-
dpakpacHbIX, rMOPOaKyCTUHECKNX MU Apyrux HabnogeHun. KnoyeBbiMn NpusHakamy B BEKTOpax
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obpa3oB?>/amMbenanHrax 6yayT BbICTynaTh TakKe pasfNYHble CUTHATYpPbl, NaTTepHbl U Apyrue siB-
Hbl€ CMbICIbl U HeSAABHbIEe 0bpas3bl. Mpu pelweHnn aTon 3agaym o6bLEM y3noB-06pa3oB pPe3ko yBenu-
4YUTCA OO MUNNMApPLOoB, NOTPEBbYITCA KornoccanbHbIe BbIYUCUTENbHbIE PECYPCHI.

3apgava 3. CBsasbiBaHNA Mexdy co00M (rapMOHM3aLMst) K OCMBICIIEHHBIXY» U «HESIBHBIX» MO-
aeneun oHTonornu. PagpaboTka TEXHONMOMM NoCTOSAHHOTO «OCMbICINIEHNSI» Y3M0B-06pa30B «HesB-
HbIX» OHTOMOZENEN MU NPUBA3KMA UX K HOBbIM UNN M3BECTHBIM y3nam-CMbiCriaM 06Len «0CMbIC-
JNIEHHOM» OHTOMOZENMN.

PasgeneHne Ha «OCMbICNIEHHYIO» N «HESIBHYIO» CUCTEMbI MOXXHO pacCcMaTpuBaTth Kak pas-
BUTKE naen naypeata Hobenesckon npemun [l. KaHemaHa, n3noxeHHbIxX UM B [6], rae oH Bbiaenser
B HalleM Co3HaHuM aBe cuctemsbl: «Cuctemy 1» n «Cuctemy 2». «Cuctema 1» 3aHata popmmnpo-
BaHNEM «HESIBHbIX»/acCcoUMaTUBHbIX (MHTYMTUBHbIX) NpeacTaBneHni n obpasos, 06obLaeT Hakan-
nvMBaeMbIN OMbIT 1, B pe3yrnbTaTe, NOYTU MTHOBEHHO BblOAEeT pelleHns B TeX CuTyaumsx, korga ob-
CTOATENbLCTBA HEe BbIXOAAT 32 paMK1 TOM MOAENM OKPY>KaloLLEro Mmpa, No KOTopor obyyanach (U K
koTopou npucnocobneHa) «Cuctema 1». B cnyyae BO3HMKHOBEHMS HellTaTHOM cutyaummn «Cu-
ctema 1» obpawaetcs Kk «Cucteme 2», KOTopas NPUHUMAET peLleHns MeasIeHHO, NyTeM pacCyx-
OEHUIN, MPUMEPHO TaK, KaK 3TO peanuayrT TeXHonormm «normdeckoro Ny . NMoatomy MOXHO npea-
NONOXMUTb, YTO KOCMbICIIEHHAA» OHTONOrM4Yeckas MogeNb COOAEPXKUT T€ CMbICHbl, KOTOPbIE UCMOSb-
3ytotest «Cuctemon 2», a «HesiBHas» Te obpasbl (MpeacTaBneHns, KOHLENTbI), KOTOPbIMK onepu-
pyet «Cucrtema 1». [Npn 3TOM NPOMCXOAUT NOCTOSAHHAA MUrpaunsi HeOB03HaYeHHbIX 0Opa3oB u3
«HESIBHbIX» OHTOMOZENEN B KOCMbICIIEHHbIE» CMbICIbI (0603HAYEHHbIE CrIOBaMK, CUMBOSIaMK) ny-
TEM nocnegoBaTenbHOM TpaHchopmMaumm nepBoHaYvarnbHbIX NPpeacTaBneHnn B obpasbl, 06pa3oB —
B KOHLEeNTbl (LeHTpOoMAbl BbIABMSEMbIX KNacTepoB) W, HAKOHEL, Npu nepexode U3 «HesBHOW» B
«OCMbICNEHHYI0» OHTOMOAENb, — B CMbICHbl (MOHATUS/KNAcChl Unn hakTbl/aK3eMnnspbl).

B cny4yae ycnewHoro pewenns 3agay 1-3 nepegaya CMbICMOB, BbISIBNEHHbIX B TEKCTaxX U
KOYULLIEHHBIX» C MOMOLLIbIO MOLLHbBIX MOAESEeN OHTONMOMIA, MOXET pa3peLLnTb, HAaKOHeL, 3acTapenyto
npobnemy, NPUOCTaHOBMBLLIYHO KOrAa-TO pa3BUTUE IKCMEPTHBIX CUCTEM, @ UMEHHO: Npobnemy noagro-
TOBKW UCXOAHbIX AaHHbIX HA OCHOBaHWM aBTOMAaTU4eckon obpaboTKM HECTPYKTYPUPOBAHHBLIX OaH-
HbIX, U B MEPBYI0 o4Yepeab TEKCTOB HA €CTECTBEHHOM si3blke. B 9TOM crniydae MOXHO oxuaaTtb, YTO
9KCMepTHbIE U Apyrme cuctembl Ha 6ase TexHonorun «norndeckoro M» yxxe 6e3 yyactna yenoseka
CMOTyT NPaBUITbHO MHTEPNPETMPOBATL CMbICIIbI, B paMKax KOTOPbIX U3MaratoTcs Te Uiy MHbIE MbICIU
N TakuM 06pa3om M3BneKaTb 3HAHWSA U3 TEKCTOB U OPYTUX BUAOB HECTPYKTYPUPOBAHHLIX AaHHbIX, a
aanee, nyTem fornmko-npeaukaTHbIX BbIYMCIIEHWI, U3 YXKE KOCMbICIIEHHbIX» 3HAHWI CUHTE3NPOBaTb
HoBble. Takum obpasom, «norudeckun M», Bobpas B cebst BO3MOXHOCTM «HenpoceTesoro U», npu-
obpeTeT cBOUCTBA «yHMBEpcarnbHoro M», cnocobHOro «noHMMaThb CMbICI» MPOYUTAHHOIO, PAaCCyX-
0aTb N CUHTE3UPOBATb HOBbIE 3HAHWSA, B TOM Yucne B 06racTsX, B OTHOLEHUN KOTOPbIX OH He Bbin
3apaHee HaTpeHupoBaH. [onyTHO Npy 3TOM BO3MOXHO YAACTCS NPEOAONETb U3BECTHYHO «HEMNpo-
3payHocTb» HerpoceTteBoro M u nonyunte «0ObACHUMOCTbY (MHTEPNPETUPYEMOCTL) OENCTBUN,
npegnaraembix CUCTEMaMUN MOSOEPKKM NPUHSATUSE PELLEHWUIA C UCKYCCTBEHHBIM UHTEMNMEKTOM.

To 06CcTOATENBLCTRO, YTO peLleHre 3agad obpaboTkm TekcToB and ACY cosgaeT npeanochisiku
ANnsi yHmBepcanbHoro (cunsHoro) N, no MHeHuo aBTopoB, He criydarHo. HaobopoT, aTo cneayeT pac-
CcMaTpuvBaTh Kak eLle o4HO noaTBepkaeHue obLen3BecTHOro dhakra, YTo CO3HaHue (B ero «CUNIbHOM»
NMOHUMaHUN) ABMSETCA pe3ynbTaTtoM PYHKUMOHUPOBAHUS Tak Ha3blBaeMOW «BTOPOW CUMHArbLHOW CU-
CcTeMbI»?®, 06pasyemMoit npoLeccaMmm BHYTPEHHETO (MW C y4acTUEM BHELLHUX akTOPOB) PEYEBOro Npo-
roBapuBaHus. lNMpu aTOM cneayeTt ewe pa3 ob6paTuTb BHUMAHUE, YTO PYHKUMOHUPOBAHWE OYEHb

25 BeKTOpHOE npencTasneHve cros (aHrn. word embedding) — obLee HazBaHWe Ans PasrMyHbIX NOOXOA0B K MO-
[ennpoBaHuio A3blka U 0by4eHUo NpeacTaBrneHnin B 06paboTke eCTECTBEHHOIO A3blka, HarnpaBIEHHbIX HA COMOCTaBNeHNe
CIoBaM M3 HEKOTOPOTIO CrioBapst BEKTOPOB HebonbLuon padmepHocTy. Cum.: Word2Vec: nokaxn MHe CBOI KOHTEKCT, U S
ckaxy, KTo Tbl. — https://sysblok.ru/knowhow/word2vec-pokazhi-mne-svoj-kontekst-i-ja-skazhu-kto-ty

26 BTopas curHanbHas cuctema siBnsieTcs cneumdguyeckoin 0Co6eHHOCTbIO BbiCLLIER HePBHOW AeATeNbHOCTU
yenoseka. OHa onepupyeT «CNOBOMY», KOTOpoe 0603Ha4YaeT KOHKPETHbIN pasapaXutenb, MO3TOMY CIOBO SIBMSETCA
«curHanom curHanos» (no W.I. MNMaBnoBy) n oTpaxaeT 4eNCTBUTENBHOCTb (MPEAMETbI, SIBNIEHUS OKPY>KAKOLLIEro Mupa
W NX OTHOLLEHWS) B CMMBONbHOM Buae. CroBo NO3BOMSET YENOBEKY OTBIEYLCS OT KOHKPETHbIX NPEAMETOB U ABMe-
HWUIA, SIBNSISICb OCHOBOW Pa3BUTUSA abCcTpakTHOro MeiwneHus. Cm.: Jorypesuy O.A., Cyrpo6osa IM.A., BacuHa O.H. Bos-
pacTHasi aHaToMusl, hnsnonorusi u rurneHa: ydueb. nocobue. 2-e usg. MNewnsa: My, 2018. — 130 c.
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MOXOXWNX Ha OCMbICIIEHHYIO peYb Pa3fMYHbIX «FOBOPUITOK» (FOSIOCOBbLIX aCCUCTEHTOB), MPUMEHSEMbIX
B yaT-60T1ax, call-ueHTpax n peanu3oBaHHbIX, B TOM Yucre, B BHCM, He siBnsieTcs, 1 Bpsig Ny korga-
HMOYOb CTaHEeT «pacCyAO0YHbIM CO3HAHMEM» B TOM CMbICIE, B KOTOPOM 3TO MOHATME MPUMEHUMO K
yenoBeky. TONMbKO Korga COOTBETCTBYIOLUME «UHTENNEKTYarnbHbIE» CUCTEMbl HAYHYT «OCO3HAHHOY»
onepvpoBaTh (a He MMUTUPOBATL) CIIOBaMM (CNIOBOCOYETAHMAMU U T.4.) Kak CMMBOJSTaMN — Ha3BaHU-
MK, 0003HAYEHNAMUN CMbICIIOB (MOHATUI U IKIEMMIIAPOB), — TONBbKO TOrAa BO3HUKHET NOSTHOLIEHHAsA
MoZenb «BTOPOW CUrHArNbHOW CUCTEMbI», KOTOPas NyTEM «PEeYEBOro NporoBapuBaHnsay byaeT cTponTb
pasnuyHble nornyeckue npeobpa3oBaHUs CMbICIIOB, NO-HACTOSALLEMY (OCMbICIIEHHO) paccyaas, a He
UMUTUPYS] HEKOTOPYIO CBSI3HYHD, HO HE OCMbICIIMBaEeMyto peyb. Taknum obpas3om, 3agadv BHeOpPEHUS
W B npouecchbl aBToMaTtusaumm gestensHoctn OY, ¢ 04HOWM CTOPOHbI, U 3a4a4n Co3aaHns «yHUBEp-
canbHoro Wy, ¢ gpyron, sBNsoTCa ABONCTBEHHBIMM MO NMPUYNHE MX TEKCTOBOM (peveBOi) NpUpoabl.

npaKTVI‘leCKaﬂ 3HAYNMOCTDb pa3pa60TKV| o6LLer OHTONOrM4YecKkom Mmogenu

PaspaboTtka obLlen OHTOMOrMYECKOM Mogenu ABndeTcss HeobXoAMMbIM YCNOBMEM TOrO,
4yTOObI Npoucxoauna ogHO3HAYHasi «NPUBA3Ka» TEX CMbICIIOB, KOTOPbIE BbIABMASIOTCA B AaHHbIX,
noctynatwwmx B ACY OT BCeX MICTOYHUKOB MHpopMauun. bes Takon 0aHO3HAYHOCTM BapuaHTbl UH-
TeprnpeTaumm AaHHbIX MOTYT NopoXaaTh OLIMOKN, HegonycTumble B AestenbHocTn OY. C MOMeHTa,
Korga obLias oHTonormyeckast Mogernb AOCTUrHeT Tpebyemoro obbema, BO3HMKAET BO3MOXHOCTb
adpdpekTnBHoro npumeHeHns BHCM ansa aBTomaTusauum peleHns 3agad, ctoawmx nepeg OY:

1) dopmumpoBaHus (C 3agaHHOM CKOPOCTbIO U KAYECTBOM) PpEKOMEHOALMIA 4SS AOIMHKHOCT-
HbIX vy OY (AJT OY) npu NpUHATAN NMKU peLleHnii;

2) CMbICNOBOro (CEMaHTUYECKOro) CTPYKTYpPUPOBaHNA NOTOKOB MHhOpMaLmMK B npoLeccax
€€ MOHUTOpKHra, cbopa, 06paboTkn 1 XpaHEHWS;

3) BbIABNEHUSA 1 (PMKCaLMN BHOBb BO3HMKAIOLLMX M BbICTPO pa3BmBalLLMXCA (DaKTOB U TEM
(moHATUI, ABNEHNI), X KNacCUUKaLMn 1 YBA3KU C YXKe U3BECTHbIMU (B T. Y. 3a4aHHbIMW CO CTO-
poHbl 1J1 OY) dhaktamu 1 Temamu (MOHATUAMU, ABMEHUAMMN);

4) npepoctaeneHnsa [J1 OY cepBNCOB CEMAHTUYECKOIO (CMbLICIIOBOrO) Nomcka B LeHTpa-
NN30BaHHbIX M NOKasnbHbIX XpaHUnuLwax nHgopmaunm;

5) cbopmmpoBaHns MynbTUMOAanbHbIX (B BUOEO-, PpaaNONOKaLMOHHOM, ayamo-, rmapoaky-
CTMYECKOM, MHpAKpacHOM Auana3oHax U B popMe TeKCcTa Ha eCTECTBEHHOM A3bIKE) HEMpOCEeTe-
BblX 06pa30B NOHATUN (SIBNEHWI) N PaKTOB (0OBEKTOB-3K3EMNNSAPOB/ COOLITUI/CUTYyaumn/cuctem);

6) pacnosHaBaHus (C UCMONb30BaHMEM MYFbTMMOAANbHbBIX HEMpoceTeBbIX 06pa3oB) hak-
TOB U SIBNEHMWI, B TOM YMCI1E C NOBbILLEHHBIM YPOBHEM PUCKA, C LIENbI0 NPUHATUSA peLueHnn (BKIto-
Yyas NoAAEepPKKY CO CTOPOHbI HEMPOCETEBLIX Modenen, obydYeHHbIX nx obpaboTke);

7) BbISIBIIEHMSI aHOMAIMWiA U NpefcKasaHnst HeLWTaTHbIX CUTyaumn (Hanpumep, NPOrHo3npo-
BaHUSA CKPbITHO NOAroTaBNMBaEMbIX onepauui NpOTUBHMKA, HEUCMPABHOCTU TEXHUKKN, coumnarb-
HOWM HECTAOMMBHOCTU U T.MN.);

8) NporHo3MpoBaHus CLeHapreB pa3BUTUS] CUTYyaLMK U OLIEHKA PUCKA;

9) nogaep>xku OJ1 OY npu NpMHATUM UMK peLleHuii no obpaboTke pMCKOB (MO NOArOTOBKE
peLLeHNn NO NPOTUBOAENCTBMIO FOTOBALLMMCA OnepaumsaM NpoTUBHMKA, MaTepnansHomMy obecne-
YeHuto, No BIOKMPOBAHUIO ScKanaumMm coumanbHON HECTAOMIBHOCTU U T. 1.).

Kak y>xe 6bifno nokasaHo, Angd npoBeeHnsa nccnegoBaHui no MalMHHOMY 00yYeHuio, 1 B
ocobeHHocTn npu paboTte ¢ GasncHbIMKM Henpomoaenamu, TPebyTca 3HaYUTENbHbIE BbIYUCIN-
TenbHble MOLHOCTU. Peyb naet 0 BbICOKONPOM3BOAUTENBHOM Crneunanm3mpoBaHHOW BblYUCIIN-
TenbHOW MHMPPaCTPYKType, BKIYaoLwen B 06a3aTenbHOM nopsaake cynepkoMnbioTepsbl ¢ rpadu-
YecKUMM conpoueccopamm U TEH30PHBbIMU BbIHUCINTENSMNA.

Anpob6auusn

C yyeTom 0B6OCTPEHMST MEXTOCYLAapPCTBEHHON KOHKYPEHLMM B paccMaTpuBaemon obnactu
nccnegoBaHWiA BPEMEHHOW UHTepBarn, KOTOPbIA OTBEAEH ANSA PeLleHUs NepevncrneHHbIX Bbille
3agay (Kak B KOHTeKCTe aBTomMaTtusaumm gesatenbHoctu QOY, Tak u B npoueccax co3gaHus
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«yHuBepcansHoro »), cnegyet paccmatpusath B ropnaoHTe 2025-2030 rr. 3To 3HauuT, 4TO AaH-
Hble 3agayn TpebylT KOHUEHTpauum yCUNUIN BbICOKOKBANUMULMPOBAHHBLIX Creuuanuctos, a
Takke MCMoNb30BaHMA HECTaHOAPTHbLIX PELLUEHU KakK C TEXHUYECKON, Tak U C OpraHn3aumMoHHON
To4ekK 3peHus. B yacTHOCTH, NO HaLIEeMy MHEHUIO, N0 BCEM YNOMSHYTbIM Bbilwe pabotam Heobxo-
OUMO 3anfnaHnpoBaTb CEPUI0 Hay4HO-MCCreqoBaTeNnbCKMX paboT, npedgycmaTpmBalomx npose-
OeHVe aKcnepMMeHToB (anpobaunii, UCNbITaHWA) C 4ENCTBYOLMMN NPOrpaMMHbIMU UHCTPYMEH-
Tamn gnst obpaboTku TekcToB Ha 6ase W, npeanaraembiMu poccumnckumm paspadotumnkamm. K
3TUM 3KCNepuMeHTaM (Kak Ha cTagun opMMPOBaHUS YCITOBUIN UCMbITAHUK, Tak U A4Nns nogseae-
HUSA UTOFOB) AOOMKHbI BbITh NPUBNEYEHbI Nyylune cneumanncTel no TexHonornsam NLP.

BbiBoabl

MpyHMMasa BO BHUMaHWE U3NOXEHHOE, Ha HaLl B3rnsid, LenecoobpasHo NPpUHATE pelleHne
O BbIMNOMHEHNN KOMMMEKCHBLIX MEXBUAOBbLIX (B NepcnekTnBe — MeXBEAOMCTBEHHbIX) MOUCKOBbIX
uccnegoBaHuin, NpeaBapsalowWmnX  cneunanuampoBaHHble MpuknagHble. Takve uccneaoBaHus
OOMKHbl BbITb HanNpaBneHbl Ha POPMUPOBaAHNE HAYYHO-TEXHMYECKOro 3agena B obnactu npume-
HeHus U B nepcnekTnBHbIX ACY, B TOM 4ncre — Ha 3aaHne TakTUKO-TEXHUYECKNX TpeboBaHui
K MIHCTPYMEHTanbHbIM cpeacteamM HerpoceteBoro MM ona o6paboTku TEKCTOB HA €CTECTBEHHOM
A3blke U Ha popMmmnpoBaHme TpeboBaHWI K MCXOOHBbIM AaHHbIM NS peLleHNst yKadaHHbIX 3agay.
[ns npoBegeHns TakMx nccrneaoBaHuim, NOMMMO Hay4YHbIX OpraHu3auun cunosoro 6roka, uene-
coobpasHo npuenekaTb KOMNETEHTHble akageMnyeckme MHCTUTYTbl PAH, npodunbHble By3bl Mu-
HoGpHayku Poccun n npeanpuaTtusa ONK, nccnenyowme metoabl npumeHeHnst MW B obnactn o6-
paboTkn ecTeCTBEHHOrO fA3blka, a Takke 3aHMMalLMeca TEXHONOMMYECKON peanu3aunen atux
MeToaoB. Takas koonepaumsa OMmKHa NOMOYb AaTb Ka4eCTBEHHO HOBbIE pe3ynbTaThl B TeX MHHO-
BaLMOHHbIX 06nacTsAx, B KOTOPbIX Ha cerogHAWwHMN aeHb B OMNK He numeetcsa unu HegocTaTodHO
Hay4YHO-TEXHUYEeCKOoro 3agena.

B nepcnektuBe uenecoobpasHo npopaboTaTb BONPOCHI OpraHM3aLmn COBMECTHOIO UCMOSb-
30BaHWsi KOMNETEHTHLIMU HAaYYHbIMW OpraHM3aLnsIMMU CUNOBbLIX BEAOMCTB, akageMUYeCcKUMU WH-
ctutytamu PAH, npegnpuatnsamu OlNK v Begywmmmn npoduneHeiMy By3damm (MITY nm. BaymaHa,
MY, MOTU, NTMO v op.) 06BEKTOB CynepKOMMNbIOTEPHON BbIYUCIUTENBHON MHADPACTPYKTYPbI ANS
npoBefeHUs HayYHbIX NCCREeAOBaHNNA, UCTIBITAHUA U SKCMEPUMEHTOB. 3anpoc Ha co3fgaHue obLue-
OOCTYMHOWM NnaTtgopMbl ANA NPOBEAEHUSA COBMECTHbIX paboT B obnactu W, obmeHa komneTeHum-
AMU N HAYYHO-TEXHUYECKUM 3a4eM0M, KOHKYPEHTHbIX UCMbITaHUA BCce Bonee akTMBHO O3BYy4YMBa-
l0TCA BeAyLMMM POCCUMCKUMK paspaboTunkamm B obractn WW?7. CosgaHue obuienocTtynHom
nnatgopmMbl Ha 6a3e paccmaTtpuBaemon nabopaTopHO-3KCNepPUMeEHTanNbHoM 6asbl NO3BONUT 0bec-
neymBaTh MUCMbITaHUS, anpobaumnio nepeaoBbiX OTEYECTBEHHbIX MHPOPMALMOHHbBIX TEXHONOMNIA, B
TOM 4YnCfe COBMECTHO, TeMieMaTnyecKkn ¢ UCNoNb3oBaHNEM SOCTYNa K uccreaoBaTenbCckon nHdpa-
CTPYKTYPE U3BHE Yepe3 UHTEPHET B OTKPLITOM U 3aLLULLIEHHOM peXUME.

MpencraBnseTca Takke BaXKHbIM, MO Mepe LOCTMKEHUA HeobXoamMMon 3penocTu, uccne-
[oBaTb Nepexop, oT peLueHns 3agad 06paboTkm TEKCTOBOM MHpOpMaLmMK K 3aga4am MEXBUAOBOIO
B3anmogencTeusa nytem goobyyeHus bBHCM B pasnnyHbix MoganbHOCTAX: B BUAEO-, ayamno-, pa-
ONOMNOKaLMOHHOM, rMaPOaKyCTUYECKOM U ApYrMX AnanasoHax. [Anga atoro notpebyetca npeobpa-
3oBaHue/pasBuTre TekctoBbix BHCM B MynbsTuMoganbHble OHTONOMMYECKNE HEMPOMOLENM.

27 Cm.: Busunbtep 0.B., Buwnskos B.B. Yka3. coy.; MoxHaTkuH A.Q. HaunoHanbHas HelipoceTeBast
nnatdopma // Joknag Ha Popyme «Poccuncknii codt: achdekTuBHbIE peLleHnsa». TemaTnyeckasn cekums 2. «Mckyc-
CTBEHHBI MHTENMNEKT — HOBas OCHOBa 6€30MacHOCTY KpUTUYECKOW MHDPACTPYKTypbl rocygapcteay. r. Mocksa, 22 an-
pensa 2022 .
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A.C. TOPCKWW, kaHamaaT TeXHUYECKUX HayK
B.M.MONYLWKWUH, kaHanaaT TeXHUYECKUX HayK
P.N. KHA3EB, kaHaMaaT TEXHUYECKUX HayK

PACMO3HABAHUE OBPA30B HA OCHOBE
METOAOOB MALUIMHHOIO OBYYEHUA C NOAKPENNEHUEM

B cmambe paccmampusaemcsi no0xo0 K peweHuro 3adadyu pacrio3HasaHusi 06pas3oe, 06beduHsroWUl
Memod 0by4eHuUs1 ¢ MOOKPerIeHUEM Ha OCHO8E 8PEMEHHbIX Passiudull ¢ apXumeKmypou «UCronHUMe b-Kpu-
muk» 8 sude a251yb60KUX UCKYCCMBEHHbIX HEUPOHHbIX cemell U Ucrionb3o8aHueM Moderiu OKpyxarouleli cpedkbl.
lpednoxeH memoduyeckuli annapam, Komopbil Moxem bbimb UCMOMb308aH Mpu pa3pabomke an2opummos
UCKyccmeeHHo20 uHmersinekma (M) Ha ocHose obydeHusi ¢ nodkperneHuem Kak 051 peweHus 3adaqu pacrio-
3HasaHus1 obpa3os, mak u 01 dpyaux 3aday MM e ycriosusix, koeda obyyeHue ¢ yyumeriem (6e3 yyumeris)
umeem opeaaHu3auyUOHHbIe CrioxXHocmu unu mpebyem b6ornbuwux 3ampam epemeHU U pecypcos.

Knroyeenblie criosa: UCKycCmeeHHbIl UHMeriekm; MalluHHoe obyyeHue ¢ nooKpereHueM; Memoo Ha
OCHOBE 8PEMEHHbIX Pa3uYul; Memood «UCrOMHUMESb-KPUMUKY,; pacrio3HasaHue 06pa3os; (hyHKUUS UeHHOCMU.

BBepeHune

B coBpeMeHHbIX yCnoBusx pasBuUTUsS NepenoBbiX UHAHOPMALMOHHBIX TEXHONOMMN O4HOM
N3 OCHOBHbIX MUPOBbIX TEHAEHUUN SBNAETCH MPUMEHEHNE TEXHOMOMMN UCKYCCTBEHHOIO UHTEM-
nekta (MN) B pas3nuuHbIx chepax yenoBeyeckon aeatenbHOCTU. [1oTpeBbHOCTb B pelueHnn npu-
KfagHblX 3agad ¢ nomowbio MW BbidbiBaeT HEOOBXOOMMOCTb NEPEOCMbICIIEHNS MHOMMX aCcrneKkToB
CO3aHNS HOBbIX TEXHUYECKUX CUCTEM Kak B Poccuu, Tak 1 3a pybexom.

PasButne TexHonorum MM TecHo cBSI3aHO C TakMM HanpaBneHneM, Kak MamnHHoe oby4ye-
Hue. B pabote [1] paccmaTpuBaeTcsi NOAX0A, KOTOPLIMA NpeanonaraeT pelweHne TUNoBOKW 3agayn
pacnosHaBaHus 06pa3oB 0O6HLEKTOB C MPUMEHEHWEM UCKYCCTBEHHbIX HEMpOHHbIX ceTen (MHC)
npenMyLLLeCTBEHHO Ha OCHOBE 0DyYeHUs C yumuTenem.

MeToa 06yyeHus C y4mTenem LWMPOKO OCBELLEH BO MHOIMX Hay4HbIX paboTax, 4OCTaTO4YHO
NPOCT B MOHUMaHUK, HO ANst ero 3aEKTUBHOIO NPUMEHEHNA HEOBX0AUM JOCTAaTOMHO 6OMNbLLON
Habop obyyaloWmx OaHHbIX, NOATOTOBNEHHbIN KBANUMUUUPOBAHHBIM ydnTenem (4ernoBeKOM).
OT1oT Habop npeacTaBnseT cobor COBOKYMHOCTb MpeueaeHToB — nap «06bekT-oTBeT». Kaxabin
npeueneHT MMeeT NPU3HaKoBOE onMcaHne (BEKTOP NPU3HaKkoB) 06beKTa 1 3TaNOHHbINA OTKITUK, KO-
TOPbIN COOTHOCUT OOBLEKT C 3apaHee onpeaeneHHbIM kraccoM. Lienbto Takoro obyveHus aenserca
CnocobHOCTb 0606LWaTh NOYYEHHbIN OMNbIT HA HOBbIE OO6BHEKTLI, KOTOPbIE HE BbINN NPeaCcTaBEHbI
B oby4atoLem Habope [2; 3].

[pyrum meTogomMm MallMHHOIO 0byyeHus siBnsetca obyyeHune 6e3 yuntens. B otnvumne ot
obyyeHuns ¢ yuntenem oH npegnonaraet obHapy>KeHne CTPYKTYpbl, NPU3HAKOB, CKPbITbIX B 00yYa-
toeM Habope Hepa3MeYveHHbIX AaHHbIX. [lanee Ha ocHoBe 0606LLEHNS BbISIBIIEHHbIX MPU3HAKOB
NPOUCXOANT pasgerneHne 0ObEKTOB Ha KIacTepbl.

O6yueHune ¢ yumTtenem Takxke, Kak U obydyeHue 6e3 yumtenss — HECOMHEHHO BaXKHble Me-
TOoAObl ANA peLleHns 3agad pacno3HaBaHnsa o6pasos, knactepusaumm, 06paboTkM ecTeCTBEHHOrO
A3blka, CUHTE3a peun n apyrnx 3agad IN. Ho B ycnosusx, korga nogrotoBka Heobxogumoro Ko-
nu4yecTea obyvarLKnX gaHHbIX 1 camo obyveHne TpebyeT 6onbLunx 3aTpaT BPpEMEHU U PECYPCOB,
aKTyanbHOCTb NPUoBpEeTaET eLle oanH BUA MALLMHHOIO 00yyeHns — obyyeHne ¢ nogkpenneHnem.

1. OCHOBHbIE NOHATUA U ANIeMEeHTbl CUCTEMbI 06yqe|-w|;| C nogKkpenmneHnem

OTnuYUTENbHON 0COBEHHOCTLI0 0BYYeHUs C NoaKpenneHnem SABNSETCA B3aMMoaencTBue
C OKpY>KaloLLen Cpefion, KOTOPOE 3aKIYaeTCs B BOCMPUSATAM €€ COCTOSIHUI, UX OTOGpaxkeHue Ha
[eNCcTBMSA 1 NoMnyyYeHne curHanoB obpaTHON CBS3N B BUae Bo3HarpaxaeHuit. Lienbto obydeHus ¢
noaKpenneHnem aBnAeTca MakCMMU3aLUns Bo3HarpaxaeHun.
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nepexodoB M COOTBETCTBYIOLMX UM BO3HarpaxageHun. Mogenb BeIOOPKM ropasgo npotle
nony4nTb, 1 oHa 6onbLue BCEro NoaxoanT Ans MHOTUX anroputMoB OOyYeHMs C NOAKPENIIEHNEM.

Takum obpasom, obyvarowmincs ¢ NogkpenneHnemM areHT B3anMOOENCTBYET C OKpy»XKato-
wen CTopoHa, koTopas 00y4aeTcs 1 BbIMOMHAET OENCTBUS, HA3blBAETCS areHTOM. AreHT BO MHO-
rMMX WCTOYHMKAX WHTEPMNPETUPYETCS Kak TEXHUYECKOE YCTPOMCTBO, CMOCOOHOE BOCMPUMHMMATb
OKPY>KatoLLYI0 cpeay C NOMOLLbIO AAaTYMKOB M COBEPLLATbL AENCTBUS C MOMOLLLIO MCMONMHUTENBbHBIX
MeXxaHM3MOB. IHTEeNNeKTyanbHOCTb areHTa COCTOUT B pa3paboTke KOMMbIOTEPHOW MporpaMmmbl,
aflekBaTHO oTOOpaXkatollen NocrneaoBaTerbHOCTL BOCMPUATUS COCTOSHUA OKpY»Katowwen cpeabl
Ha gencrteusi. ATa nNporpammMa paboTaeT Ha OCHOBE BXOASILLErO B COCTAB areHTa BbIYUCITUTENb-
HOro MoAyns, KOTOpbI CBA3aH C AaTYMKaMn U UCNOSTHUTENBbHLIMU MexaHu3Mamu [4]. B ganbHemn-
Lwem nog areHToM Oyaem NOHMMaTb €ro MHTENNEeKTyanbHY YacTb B BMAE KOMMbIOTEPHOW Mpo-
rpamMmbl, peanuayloLlen COOTBETCTBYOLWME MeToabl (anropuTtmel) NA.

CTOpoHa, C KOTOpPOW areHT B3anMOOENCTBYET, BKoYaloLWwasa B cebsa Bce, YTO HAaXOAMUTCA
BHe areHTa, Ha3blBaeTCs OKpy><atoLern cpenon. MoMnmo areHTa 1 oOKpyxarLen cpeabl B cCUCTEME
00y4eHus ¢ nogkpenneHnemM obsi3aTernbHbl TAKUE 3NEMEHThI, Kak cTpaTernsi, QYHKUMS LEHHOCTMN,
CUrHan BO3HarpaxxaeHusi U, NpyM HeobxooMMOCTU, MOAENb OKPYKatoLen cpeabl.

Ctpaterusi onpegensieT npaBuno oTobpaXeHns MHOXECTBa COCTOSIHWMIA cpedbl Ha Oen-
CTBMSI, BblOMpaeMble areHTOM B 3TMX COCTOSIHMSAX. B mpocTtom crniyvae ctpaTterns MOXeT ObiTb
npegcTtaeneHa B Buae pyHKUMM nnm Tabnumubl COOTBETCTBMS, B O0ONee CNoXHbIX 3agavax Ucnosb-
3YyH0TCA MOUCK U annpoKCcMMauust HEM3BECTHbBIX 3aBUCUMOCTEMN.

CurHan BoO3HarpakgeHust — 9TO OLEeHKa COBEPLUEHHOr0 areHToOM OEWCTBUS, MMelLllas
nnbo NoNoXUTENbHOE 3HAYEHNE MPU NPaBUNIbHOM OEWCTBMMK, MO0 oTpuLATENbHOE — NPU OLIK-
©o4HoM. B obuiem criydyae MOXET ObiTb BblpaXXeHa CTOXaCTUYECKOM UIM NOCTOSIHHOW OYHKLMEN
COCTOSIHUA cpeabl U NPeANPUHSITOrO AENCTBUS.

Ecnu curian BosHarpaxxaeHns oueHMBAET COBEPLLEHHOE OENCTBUE B TEKYLLINMA MOMEHT, TO
PYyHKUMS LEHHOCTM AaeT OLEHKY BCEX BO3MOXHbIX AEACTBUIN areHTa (COCTOSAHUIA cpeabl) U3 TeKy-
LLIEro COCTOSIHUS, KOTOpble C 60MbLION BEPOSATHOCTLIO BCTPETATCA B OyayLleM, 1 BO3HarpaxaeHun
B 3TUX COCTOSAHUSAX.

Moa Moaenbio oKpyxatoLlen cpeabl byaemM NoHMMaTb KOMMbIOTEPHYO NPOorpaMmmy, UMUTU-
pyloLLy0 NoBeAeHUe OKpyKatoLlen cpefbl B 3aBUCMMOCTU OT AeNCTBMIK areHTa. CyllecTByeT ABa
OCHOBHbIX B1a Moaenen — Mmoaenb pacnpegenenns n mogens Beloopkn. Mogenb pacnpegenenns
COAEPXKUT BEPOATHOCTM NEPEXOA0B BCEX BO3MOXHbLIX COCTOSIHUI Cpebl U BO3HArpaXkaeHui 3a BO3-
MOXHble OENCTBUS B 3TUX COCTOSHMAX. Moaenb BbIGOpKn (hopMUpyeTCs Ha NOfyYeHHbIX B Xoae
0By4eHnsa CTaTUCTUYECKNX OaHHbIX U MO3BONSAET ONpeaenaTe U OOHOBNATL BEPOATHOCTM O4NHOM-
HbIX Cpeaon nnn ee Mogenbl0 HEMPEPLIBHO: areHT BbIbMpaeT AeNCcTBuSA, a cpeaa pearvpyet Ha
3TN OEeNCTBMS, OLeHMBAET UX U NpeanaraeT areHTy HOBble COCTOSIHMSA ANd nocrefyoLulero Bbl-
bopa. Cpeaa oueHMBaAET OENCTBUS areHTa CurHanamu BO3HarpaXkaeHusl, KoTopble areHT CTpe-
MUTCS CO BPEMEHEM MAKCMMU3MPOBAaTb, Bbibnpasi Hanny4dwme gencrens (pUCyHok 1).

vy

AreHT

CocrosiHus BosHarpaxgeHus [Hencteus

OkpyxatoLast cpega P
(Mopenb)

PucyHok 1 — Cxema B3aMMOAENCTBUS MEXAY areHTOM U OKpY»KatoLLen cpenon

2. AHanu3 1 BbIGoOp MeTOA0B 00yYeHUs C NnogKpensnieHneM Ans pewweHus 3agadu
pacno3HaBaHuA o6pas3oB

MHOXeCTBO CyLLECTBYHOLUNX METOAOB 0ByYeHMs1 C NOAKPENNEHNEM MOXHO Knaccudpumum-
poBaTb MO TPEM OCHOBHbIM NMPU3HaKaM: TOYHOCTW, HANMMYMIO MOAENN OKPYXatoLLen cpeapl U xa-
pakTepy 3agad obyyeHusi (PUCYHOK 2).
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MeToabl oby4eHust
C noakpenneHuemM
v v v
Mo To4yHoCTUN Mo Hanuunio mogenun — Mo xapaktepy 3agay
OcHoBaHHble Ha Obyuatouime
TabnuuHble > Y L
Moaenu PyHKUMIO LIEHHOCTHN
Ob6yuatowme
MpubnuxeHHble BeavogenbHble > Y L
cTpaTteruo
MeToabl
L «UCMONHUTENb —
KPUTUKY

PucyHok 2 — Knaccundmkaumnsa metogos 00yvyeHus ¢ nogkpenneHmem

Mo ToyHOCTM MeToAbl NoApasAensoTcss Ha TabnuuHble N NPUONKEHHbIE. [puMeHeHne
TabnMyHbIX METOAOB NpeAnonaraeT, YTo NPOCTPaHCTBA COCTOSIHMIA BHELUHEN cpeabl U OENCTBUN
areHTa onpegeneHbl N JOCTAaTOYHO Marsbl, COOTBETCTBEHHO (OYHKLMIO LLIEHHOCTN MOXHO NpeacTa-
BUTb B BUAE Tabnuvu nnnm MaccmMBoOB AaHHbIX, YTO B OOMbLUMHCTBE CrlydaeB MO3BOMAET ONTUMU3U-
poBaTb PYHKLUIO LEHHOCTU M CTpaTErNIO.

Bo mMHorux 3agadax obydeHusi ¢ nogkpennieHnemM NpPOCTPaAHCTBO COCTOSIHUIA MOXET BbITb
HeorpaHM4eHHo 6oMNbLUMM U 3a4acTy0 HENM3BECTHbIM. OTO O3HAYaET, YTO y4ECTb BCE BO3MOXHbIE
COCTOSIHUA cpeabl, Kak U HANTU ONTMManbHOE peLleHne B KaXxaoM U3 HUX, HEBO3MOXHO. B aTux
YCIOBMSAX U MPU HANMYUKN OFPaHUYEHHbIX BbIYUCIIUTENbHBIX PECYPCOB IMaBHOW LENb0 SBNSETCA
NoucK NPUBAMKEHHOTO peLlEeHS.

MeTtoabl 00y4eHuMs1 ¢ NOAKPENTEHNEM, KOTOpPbIE MpeanonaratoT UCMNOoNb30BaHUE MOOENN
OKpy>KatoLlen cpedbl 1 nNnaHMpoBaHne OENCTBUM Ha €e OCHOBE, Ha3blBalOTCA OCHOBaHHbIMU Ha
mogenu. [pyrue, 6onee npocTble METOAbI, B KOTOPbIX O0y4YaeMbIn areHT B3aMMo4eNCcTBYeET C pe-
anbHOWN OKpyXatoLlen cpeaon metogom npob 1 ownbok, ABnsTCS 6e3MoaeNbHbIMU.

CoBpeMeHHble TeHAeHUMN 0BydYeHNs ¢ NoAKpenseHnem npeasaralor KOMOMHMPOBaHHOE
NCMONb30BaHME yKa3aHHbIX METOAO0B, YTO NO3BONSET AoOUTHCA Gonee HadexXHbIX pes3ynbLraToB
0byueHuns. OcobeHHO 3TO NPOSABASETCS, Korga NnpamMoe B3aMMOAeNCTBNE areHTa ¢ peanbHoOW cpe-
[ON MOXET MOBIeYb HexenaTterbHble, OnacHble U gaxe HeobpaTMMble nocrneacTeud. B atom
cnyyae obyyeHne NpPon3BOAMTCA HAa MMUTUPOBAHHOM OMbITE, a pearnbHasi cpeda UCNonb3yeTcs
0551 9KCNepUMEHTaNbHOrO NOATBEPXKAEHMS.

Mo xapakTepy 3agay 06yyYeHss MOXXHO BbIAENUTb TPU KaTeropmm METOAO0B:

MeToabl, obyyatowme PyHKUMIO LEHHOCTU COCTOSIHUI NpeAcKasbiBaTb BO3HArpaxxaeHue ansi Bbl-
OpaHHoN cTpaTteruu (3agadva npegckasaHms);
MeToabl, obyyatoLme cTpatermo Bolbnpatb 4eNCTBUA ¢ HaMbornbLIen OLLEHKON (PYHKLNN LIEHHO-
CTn (3agava ynpasneHuns);
MeToAbl, NpeacTaenstowme cobon coyetaHme nepsbiX ABYX (MO TUMY «MCAOMHUTENb-KPUTUKY ).
lMpoBeneHHbIN aHanuM3 MeTogos 0bydeHnsa ¢ nogkpenneHnem nokasan, 4to Hanbonee 4a-
CTbiM BbIOOpPOM nccnegoBatenen n paspaboTumkoB ABNSETCS 00ydeHne Ha OCHOBE BPEMEHHbIX
pasnuunn (temporal-difference — TD), koTopoe yHMBepcanbHO ANS pelleHns 3agad nobown Criox-
HOCTW 1 pasmepHocTn. TD-06yyeHne coveTaeT B cebe CBONCTBA, 3arnoXeHHble B MeTogax MoHTe-
Kapno n guHammnyeckom nporpammmnpoBaHunn. Kak n metoabl MoHTe-Kapno, oHn no3sonstot oby-
yaTbCsl HEMOCPEACTBEHHO Ha OMNbITe, HE TPEbys MOAEenV AMHAaMUKN OKpyXatollen cpeapbl. Kak n
OWHamMunyeckoe nporpammMmmpoBaHue, TD-meToabl 0OHOBNSAIOT OLIEHKM TEKYLLIEFO COCTOSAHMS Ha OC-
HOBE 3HaHWS BO3MOXHbIX ByAYLLNX COCTOAHUA N NX BEPOSATHOCTEN.

MpyHMMasa BO BHMMaHWe pesynbTaTbl aHanmsa u ToT (PakT, 4TO MeToAdbl «MUCMOMHUTESb-
KPUTUK», MO MHEHMIO MHOTUX YYeHbIX, 0bnagatoT GrmnM3Knum CXOACTBOM C 00y4eHMEM HEMPOHORB ro-
NOBHOrO MO3ra 1 NOKa3bIBalT OCTAaTOYHO BbICOKME pe3yrbTaTbl B KOMNbIOTEPHBLIX NPUNOXEHUSIX,
ONA pelwleHnsa 3agadn pacnosHaBaHusi 06pasoB LenecoobpasHo pacCMOTPETb NPUMEHEHNE Me-
TOLOB «UCMOSNTHUTENb-KPUTUKY» Ha ocHoBe TD-0b6y4deHus [2; 4].
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3. PewieHune 3apaum pacno3HaBaHusA o6pa3oB C MCNONb30BaHWEM METOAOB
«UCMOJTHUTENb — KPUTUK» Ha ocHoBe TD-o0y4eHus

Mpn ncnonb3oBaHUM METOO0B «UCMOMHUTENb-KPUTUK» B CTPYKTYpE areHTa MOXHO Bblae-
NWTb ABa KOHUENTYyanbHbIX KOMNOHEHTa. cnonHuTenem HasbiBaeTCa KOMMOHEHT, KOTOPbIA 06y-
yaeTca cTpaterun, a KPUTUKOM — KOMMOHEHT, KOTOPbIN OLEHMBAET BbIOPaAHHYO UCMONHUTENEM
cTpaTteruto, 4Tobbl «KpUTUKOBATb» M ynydwaTb ee. Kputuk ucnonedyet anroputm TD-obyyeHus,
4yTO6bI 00YUYMTb DYHKLMIO LLEHHOCTUN COCTOSIHUI ON1S TEKYLLEN cTpaTerum ucnonHutens. [ns atoro
YHKUMA LLeHHOCTM (DOPMUPYET M NOCbINaeT NCNonHUTENo curHan TD-owmnbku. MNonoxmtenbHas
owmbKa curHanuaupyeT o nNpaBuUibHOM AEUCTBUN, NOTOMY YTO NPUBENO B COCTOSIHME, LIEHHOCTb
KOTOPOro nyylle oxmgaemMou, otpyuarensHasa — 06 owmnboyHoMm. OpUEHTUPYACH Ha NonyyYaemble
KpUTUYECKME CUTHANbI, MCNOMTHUTENb MOCTOSIHHO Yy4LLaeT CBOK CTpaTeruio.

Ha pucyHke 3 nokasaHa BO3MOXHas CTPYKTypa cCUCTEMbl OBYyYEeHUS «MCNONHUTENb-KPU-
TUK» ANSA pelleHns 3agadn pacno3HaBaHusa obpasoB. B gaHHoOM cnyyae obyyeHne npoBoguTcA
Ha UMUTUPOBAHHOM ONbITE, @ pearibHasa cpega MoXeT ObiTb NCNOMb30BaHa ANS AKCNepPUMEHTarb-
HOro NOATBEPXKAEHMS Pe3ynbTaToB, NOMYyYEHHbIX C NOMOLLLI0 Mogenu. B kayectse mogenu npea-
naraetcs paspabartbiBaTb anropnTMbl, NO3BONAOLLNE POPMUPOBATL CyYvarHyo BbIBOPKY 00yya-
HOLKUX NPUMEPOB S; € S, UMUTUPYIOLLNX COCTOSIHUE OKpYXKatoLLen cpefbl Ha KaXaoM BpeMEHHOM
ware t. [lna reHepaunmn cUrHanoB BO3HarpaxaeHus R; No kaxgomy obyyatolieMy npumepy anro-
PUTM OOSMKEH UMETb 3TANOHHbIE OTKIIMKM MO TUMNY «OObEKT-OTBET». Yem Onuke K aTanoHHOMY
NonyYeHHbIA OT UCMOMHUTENS OTKMUK, TEM Bbllle CUrHan Bo3HarpaxaeHus.

OkpyxatoLas cpega
(mogenb)

A

BosHarpakgeHus Ry

>)

Kputunk

CocrosiHusa S;

& O0 € OO

[enctaus A

TD-oumbka &,

LA
A 2)
P(A) = max p(A)
6
()
v McnonHuTens

AreHT

PucyHok 3 — CTpykTypa cuctembl 06y4eHUs « ICNONMHUTENb-KPUTUKY

B paccmaTtprvBaemMom BapuaHTe UCMONHUTENb M KPUTUK NpeacTaBneHbl B BUAE ryBoKnx
NHC (nokasaHbl kak ogHocnonHble MHC, 4Tobbl HE YCIOXHATE PUCYHOK), KOTOPbIE Ny4lle cnpas-
NATCHA C HECTPYKTYPUPOBaAHHLIMU AaHHBIMU (M306paXKeHUs1, TEKCTbI, 3BYKW, peyb) 1 Knaccudu-
Kaumen 6onblioro konuyectsa obbekToB. O6a KOMMOHEHTa MOMyYaloT OAHM U Te Xe BXOAHble
JaHHble B BUAe BEKTOpa NPU3HAaKOB x(S;) = (xl(St),xz (So), ...,xn(St)), XapakTepusyoLmx cCoCcToaHne
okpyxatoLen cpeabl (Mogenu). C kaxaowm cBA3bio Noboro npusHaka ¢ HEMPOHaAMM CKPbITOrO CNos
KpUTUKa 1 UCMOIMHUTENSA accoLMMpoBaH BeC, NpeaCcTaBnaowWwmnn cnuny cuHanca. Beca B cetu kpu-
TMKa napameTpu3npyroT yHKLUMIO LEHHOCTU, a Beca ucnonHutens — ctpaternio. Cetu obyyatorca
no mMepe TOro, Kak 3T Beca M3MEHSIOTCA B COOTBETCTBMM C nNpasunamm obyyeHuns. TD-owwmbka,
nopoxaaemMasi CeTblo KpUTUKa, ABNSETCS CUrHanoM nogkpenneHnsa ang uaMeHeH1si BECOB B CETAX
KpUTUKa N NCNONHUTENS, YTO NOKa3aHO Ha pUCyHKe 3 cTpenkon ¢ nomeTkon « TD-owmnbka 6;».
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KonuuyectBo 1 MeTku KnaccoB Ans obeunx cetei onpenensoTcs oqHoobpasHO B COOTBET-
CTBUM C KONMYECTBOM KaTeropuii 06beKToB B 0by4vatoLleit Beibopke. [Ans aToro BbIXOAHbIE CIOW
NHC KpuTHKa 1 UCMONHUTENS OOMKHbI COAepXaTb OAMHAKOBOE KOMMYecTBO k HEeMpPOHOB, NMomMe-
YeHHbIX V; U 4;, j = 1,2, ..., k. BbIX04OM KaXXqoro He/ipoHa sIBMsieTcs aflieMeHT k-MepHOro BEKTopa,
KOTOPbI LieniecoobpasHo NPeacTaBuTb B BUAE sof tmax-pacnpeneneHust (MArkoro MakcuMmyma):

V.
]
softmax(V;) = % D)
Zj:le J
[daHHaa dyHKUMS NO3BOMSET MOMyyaTb BEPOATHOCTU, CyMMa KOTOpbIX paBHa 1. B aTom
crny4ae KpUTUK 1 UCNONMHUTENb CTPEMSATCS K BbIGOpy Hanbornbluen BeposTHOCTU p(V,) = max p(V;)

M p(A;) = maxp(4;) COOTBETCTBEHHO.

MoMUMO 3TOro, KPUTKK BKIOYAET aNeMeHT B Buae pomba ¢ meTtkon TD, KOTOpbIN Ha Oc-
HoBe 06beanHEHNS CUrHANOB BO3HArpaXKAeHna 1 npeabiayLmnx LeHHOCTEN COCTOAHMI cpeabl (Ha
YTO yKa3bIBaET NETIA, COeQUHAIOLWAsa BbIXO4 CO BXOAOM) BblumncnsieT TD-ownbky §,. OT1a owmbka
coobLlaeT KpUTUKY HanpaeneHne n abConoTHY BEMNMUYMHY M3MEHEHUS napamMeTpoB (OYHKLMK
LeHHOCTUN, KOTOPOE NpMBEOET K NOBLILEHUIO ee npeackasarteribHoM TO4YHOCTU. KpuTuk gorkeH
CTPEMUTBLCHA YMEHBLUNTb BENNYUHY 8, = Riyq + V(Ser1, W) — V (S, w). NHaye rosops, uenbio obyye-
HUSA KPUTKKA SIBNSIETCA BEKTOP BECOB, MUHUMU3MPYOLWLNIA 3HaYeHne TD-ownbku:

w* = argmin(Rey1 + V(Ser1,w) — V(Se, w)).
w

B nNpoTMBONONOXHOCTb KPUTUKY OBYy4eHNe NCMONHUTENS 3aKnoYaeTcs B TOM, YTobbl 3Ha-
yeHue §; Bblno NOMOXUTENBHO M Kak MOXHO 6onbLue no abCcontoTHOM BENUYMHE. YUUTbIBas, YTO
BbIXxogHble 3Ha4eHna MHC ncnonHutens MHTEpNpeTUpYTCa Kak BEPOSATHOCTU AENCTBUA areHTa,
TO B KayecTBe PyHKUUW NOTepb B BOMbLUMHCTBE NpUoxeHui rmybokoro obyyeHus Bolibupaertcs
oTpuuaTenbHoe norapudpmudeckoe npaegonogobue [5; 6]. B aTom criyyae HeobxoanMmo HawuTh
TaKow BEKTOP BECOB #*, KOTOPbIN, C OAHOW CTOPOHbI, MaKCMMU3MPYET BEPOSATHOCTb BblGpaeMoro
OenCTBYS, a C ApYron, MUHUMU3NPYET CyMMY OTpuLaTenNbHbIX TorapugmMmmnyeckmx npasgonogobui
N npumepoB, B KOTOPbIX 3TO AeNCTBUE BbIBMpanocs:

6* = argmin — Y, Inp (4,]S., 6),
)

raoe p(4:|S;, ) — napameTpbl CTpaTernm UCNOSTHUTENS, XapakTepusytoLme BepOSTHOCTb TOro, YTO
AencTtere A, BbIbpaHO B MOMEHT t NpW YCIOBUW, YTO B 3TOT MOMEHT OKpyXatoLias cpeaa (Mo-
Aenb) HaXoOWUTCS B COCTOSHUM S;, @ BEKTOP BECOB paBeH §. B kaxxgom cocTosHuM BbiBuparoTcs
AencTBMA ¢ HanbonbLuen BEPOATHOCTLIO COrnacHoO pacnpeaeneHuio softmax (1).

MpaBuna oby4eHns KpuUTMKa M MCMOMHUTENS MCMONb3YKT OAMH M TOT Xe curHan TD-
oWwmnbKN §,, HO ero BNMsIHME Ha OByYeHne Kakgoro U3 HUX pasnuyHo. Pasnunyune 3aknioyaercs B
NCMONb30BaHUN TaK Ha3blBAEMbIX CNELOB NPUEMIIEMOCTM.

Mpu KaXxaoM Nepexoae oKpyKarLen cpeabl U3 COCTOAHUS S, B COCTOSIHME S, ; C BbIOOPOM
OENCTBMA A, U NOMNyYeHNEeM BO3HarpaxaeHus R,., anroputMm BbiumcnseT TD-ownbky &, a 3atem
0BOHOBNSAET BEKTOPbI CNEAOB NPMEMNeMocTy (z} u zf) n napameTpbl KPUTUKE U UCNONMHUTENS (w U
f) No cnegywLwmMm nNpasmnam:

8t = Rep1 + ¥[V(Sey1, W) — V(S W),
zl =Mzl + VYV (S, w);
z =292f , + Vinp (4,5, 6); 2
wew+a%szl;
0« 0+a’s.z?,
rae y € [0; 1) — koadppumumeHT obecueHMBaHNSA NPOrHO3HbIX OLLEHOK (DYHKLIMKN LIEHHOCTMH,

A” € [0;1] n A% € [0; 1] — napameTpbl 3aTyxaHus cneaos npuemnemoctu, a*un a — napametpei
CKOPOCTUN 0By4eHns ANsa KpUTUKA U UCMOSTHUTENSA COOTBETCTBEHHO.
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Cnegpl npuemnemocTty z}” u zf — aTo BpeMeHHble BekTopbl B namstn MHC kpuTuka u ucnon-
HUTEN4, KOTopble JOMNOMHAT NOCTOAHHbLIE BEKTOPbLI BECOB W 1 6. Ha KaXXgom BpeMeHHOM Luare t B
BbIYMCNEHUN OLEHOK V; 1 A; YUNTBIBAIOTCH HE TOSbKO BEKTOPbLI BECOB W U 6, HO 1 COOTBETCTBYHOLLME
UM zY u zf, KoTopble cHauana pesko yBeNUUMBAIOTCA, @ 3aTeM MEASIEHHO YMEHbLLAITCA Nponop-
LIMOHarbHO KoadduLmeHTam cnagaHus cneaa A n 1% go Hyns. ekt namstv B MHC goctura-
€TCA 3a CYET HanNnuMs LUKNNYECKUX CBA3EN B BbIYUCNIUTENBHOM rpadpe, korga BXOAHbIE OaHHbIE,
nony4eHHble Ha Boree paHHMX aTanax, okasblBalT BAUSHUE HA OTKMMK CETU Ha TeKyllne AaHHbIe.
B aTom cnyyae npuHATO roBopuTb 06 MCMONb30BaHUN CNOEB C PEKYPPEHTHBIMU COEAUHEHUSAMU, KO-
TOPbl€ UMEIKT BHYTPEHHEE COCTOSIHME UM NaMATb [2; 5]. IMEeHHO Takom Crior MOXeT NPUMEHATLCSA
B CKPbITbIX CIOSIX KPUTMKA WU UCMONMHUTENS, a Takke B 6noke, Bbluncnaowem TD-oLwmnoKy.

Bbluncnenuve rpagmeHToB yHKUUN LEHHOCTUN KpUTUKA VV (S, w) N CTpaTermm NCnonHMTens
Vinp (4,]S,,6) B criegax npMemMnemMocT (2) ocyLecTBNSETCSA C MCMNONb30BaHMEM anroputma ob6-
paTHOro pacnpocTpaHeHus OLWMOKKM 5, U METOAOB CTOXaCTUYECKOro rpagneHTHoro cnycka [1; 2; 7].

Mocne Toro, Kak onpeaeneHsl Npasuna obHoBneHus napametpos MHC kputnka n ucnon-
HUTENs, B anroputme obyyeHns ¢ nogkpenneHmeM HeobxoaMMo yKasaTb KONM4ecTBO 0by4daroLwmx
npumepos u anox. MNapametpbl MHC KpuTrka n NCNonHUTENs, a Takke KONMYecTBO NPMMEPOB U
3MNOX MOTryT U3MEHATLCA B 3aBUCUMOCTU OT pe3ynbraToB obyyeHusa. Heobxoammo OTMETUTb, YTO
Ha nepBoW anoxe 00y4vyeHus 3Ha4YeHNA PYHKLMK LEHHOCTK V; ByayT HyneBbIMKU, MOKa Nno BceM oby-
YyaroLwmnM NnpuMepam peKkyppeHTHbIM 6ok TD-ownbKkM He HaKOMUT OMbIT NOMyYeHMsA BO3Harpaxae-
HUR. [1o Ha4yana BTOPOK 3NoXKn UcnonHuTenb obyvaetcsa 6e3 yuacTna Kputuka, Hanpsimyto pabortas
C curHanamu BO3HarpaxgeHus, T.K. 8, = R.,, + 0 — 0. 3aTem 3HayeHus V, byayT HeHyneBbIMK, a
npegckasatenbHas TOYHOCTb KPUTUKA C KaXK4oW crieaytoLen anoxon oyaet pactu. MNpegnoyteHns
OTAaKTCA TEM 3HA4YeHUAM V;, N0 KOTOPbIM cpeaHee apudmeTnyeckoe oT BCeX NpeablayLimx Bo3-
HarpaxaeHun Gonblwe. [na 3Toro nocrnegoBaTefnibHOCTb 00yYatoLWwmx NPUMEpPOB AOMKHA ObiTb
CTPOro O4MHAKOBOW NO BCEM 3MOXaM.

[na npoBepku pesynsratoB 00yyYeHus:, Kak U Npn obyyeHnn ¢ ydmtenem, UCnonb3ytTcs
NPOBEPOYHbIE U, NPU HEOBXOANMOCTHU, NOATBEPXKOAOLMNE OAHHbIE, OTIIMYHbIE MO COAEPXKAHMIO OT
oby4atowen Boibopkm 1 gpyr ot gpyra [1; 8]. Npn obecneveHnn Heobxoanmbix ycnosun 6esonac-
HOCTW AN NPOBEPKN MOXET MCMONb30BaTbCA onpeaereHHoe KonmyecTBO B3aMMOLENCTBUIA C pe-
anbHou (hmsmyeckomn) okpyxatoLen cpeaomn.

B npegnaraemom pelueHun 3agadn pacnosHaBaHus 0Opa3oB B KayeCTBe KpUTUKa U UC-
nonHuTens 6uinn BbibpaHbl rmybokme MHC, notoMy 4TO OHM CNOCO6GHBI OTOGpaXKaTb HEpa3MeyeH-
Hble JaHHbIE HA BXO4Ee HEMOCPEACTBEHHO B BbIXOAbl. YTO NO3BONSET B 3HAYMTENBHON Mepe n3be-
XaTb CMOXHOCTEN pa3paboTkM NPU3HAKOBOIo ONMCaHUs, Kak B Criydae ¢ UCrnonb3oBaHnem Tpagu-
LUMOHHBIX anropuTMOB MalMHHOIO 0by4eHus.

3aknioueHue

B ctaTbe npeanoxeH noaxod K pelleHunio 3agadv pacnosHaBaHusa obpasos, 06beguHso-
WM meTon 0byyeHus C NOAKPensieHMEM Ha OCHOBE BPEMEHHbBIX Pasfinyni C apxXMTEKTYpOr «UC-
NoNHUTENb-KPUTUK» B BUAe rmyboknx MHC n ncnonb3oBaHnem Mogenu okpyxatoLlen cpeabl.

[daHHbI nogxoa NO3BONAET UCNOMNHUTENO BbIOMpaTh Hanny4vwmne 4enCTBUSA C y4ETOM Npo-
rHO3a KpUTUKa O COCTOSIHUW OKpY>KaloLlen cpefbl, C OOHOW CTOPOHbI, a8 KPUTUKY MOBbILWATL TOY-
HOCTb OL€HKM OXXMOAEeMOro BO3HarpaXaeHus npu ncnosb30BaHUM UCMONHUTENEM TEKYLLEN CTpa-
Termu, ¢ gpyron. Takum o6pasom, MPoMcxXoauT B3anMHasi TOHKasi NoACTPOKa BECOBLIX KOadhdu-
LUMEHTOB CeTen UCMOMHUTENS U KpUTKKA, NMpU KOTopon oba oby4yaroTcs He TONMbKO Ha CBOMX OLwnG-
Kax, HO 1 Ha owwmnbkax apyr gpyra.

MpeanoXeHHbI METOAMYECKUI annapaT MOXET ObiTb MCNONbL30BaH Npu paspaboTtke an-
roputMoB VN Ha ocHoBe 0By4eHuns ¢ NogKpenneHnem Kak Ans peleHus 3agadm pacnosHaBaHus
obpasos., Tak u ana gpyrux 3agady UM B ycnosusx, korga obyyeHune ¢ yuutenem (6e3 yuntens)
NMeeT opraHM3auMOHHbIE CIOXHOCTU 1Ny TpebyeT BonbLUMX 3aTpaT BPEMEHU N PECYPCOB.
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BmecTe ¢ TeM BaXkHO NOHMMaTb, YTO NpeanaraemMblii METOAMYECKUI NOAxXoa, Kak u nodon
apyron B obnactu peleHns 3agay Ha OCHOBE ny0O0oKOro MallMHHOro oby4eHuns, MOXeT ObiTb pe-
ann3oBaH Ha NMpakTUKe TOSbKO 3KCNepUMEHTarnbHbIM NyTeM. Pe3ynbsraT npakTu4eckon peannsa-
LUK B KaXKOOM OTAENbHOM crnyyae OyneT 3aBUCeTb OT BOMbLLIONO KONMYECTBa NapameTpoB UCKYC-
CTBEHHOW HEWPOHHOW CETWU, TEXHOMOrMmM oby4vyeHuns, ageKBaTHOCTM MOLENM BHELUHEN cpenpbl, a
TaKke UMEKLLErocsi Hay4dHO-TEXHMYECKOrO 3aderna U BO3MOXHOCTEN paspabortymka. B 1o Xe
Bpemsi 00y4yeHue ¢ NogkpensnieHnemM MOXeET NPOAOIKaTbCS N B Xo4e aKcnyataumMm npegobyyveH-
HbIX CUCTEM WCKYCCTBEHHOrO MHTennekra. Bo3aMOXHbIX CMOCOBOOB NpakTU4eCcKOro npUMeEHeHUs
AaHHOro nogxoda MoOXeT ObITb HEOrpaHMYEHHOE MHOXECTBO, U MosyYaemble pesynbTaTbl MOryT
MCMOoNb30BaTbCSA TONMbKO OS5l MOATBEPXKAEHUS NN ONPOBEPXKEHUSA KaKOro-nnbo 13 KOHKPETHLIX
cnocoboB, HO He caMoro noaxoaa. B cBA3u ¢ 3TUM BapuaHTbl NPaKTUYECKOW peanusauumn He siB-
NAKTCA NPEeaMETOM HACTOSILLMX UCCNeaoBaHU U He paccMaTpmuBatoTCs B JaHHOW cTaTbe.

HecmoTpsa Ha Bnevatnswowme ycnexu, rmybokoe obyvyeHne ¢ nogkpenneHnem B HacTos-
LLee BpeMS peaKo NPUMEHSETCA B KOMMEPYECKUX LeNsX no npuMynHam, CBA3aHHbIM CO CIOXHO-
CTAMM UCMNONb30BaHMA PU3MYECKon cpeabl MnNu paspaboTkyu ee Moaenu, HenocpeacTBEHHO BMNU-
AOLWMMN Ha Ka4ecTBO 00yyeHus. TeM He MeHee, y4nTbiBasi, YTO pa3BuTne obyvyeHns ¢ nogkpen-
NEHNEM TECHO CBSI3aHO C HEMPOHAYKOW, M3y4aroLen MexaHu3mbl 00y4yeHusi B rofIOBHOM MO3re,
3TO OAHa U3 caMbIX NEPCMNEKTUBHBIX U aKTUBHO UCCeayeMblX MeXauMCUnnnHapHbix obnacren
MaLUMHHOro oby4veHus [2; 9; 10].
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YK 623.4
U.A. KAPIMAYEB, kaHanoaT TEXHUYECKUX
HayK, CTapLUUN HayYHbIA COTPYAHUK
B.B. MOPO30B

METOOUYECKUA noaxon K ®OPMAJIM3OBAHHOW OLIEHKE
BOEHHOW BE3OIMNACHOCTU TOCYOAPCTBA

B cmamee npedcmasneH memoduyeckul ripuem rnocmpoeHusi obsiacmel npeuMywecmea rnpomu-
8obopcmeyrouUX CMOPOH, C y4EMOM SKCIEPMHbIX OUEHOK Herpuemiemozo yuepba 8 omeemHbix Oel-
cmeusix, siensroue2ocsi docmamoyHol 2apaHmuel 0nsi coepxkugaHusi fiiobol U3 npomueobopcmeyrouUx
CmMopoH om agpeccuu, obnacmel rpeumyujecmea CmMopPOH, ycmol4ueoeo pasHogecus U obriacmu Heycmou-
4UB020 COCMOSIHUSI 8 OMHOCUMESIbHBIX MoKa3amerisix OUeHKU aghghekmusHocmu Oelicmeausi CMOPOH.

Knroyesnie crioga: Memodudyeckud rnpuem; Heripuememsbil yuepb 8 omeemHbix Oelicmeusix; ycmoui-
queoe pasgHosecue; oUueHka aghghekmueHocmu delicmeusi CmMOopPOH; 80eHHasi be3onacHocme 2ocydapcmea.

[lo HegaBHEro BpEMEHUN B HALLUMX BOEHHO-HAy4YHbIX UCCIEA0BaHMAX rocnogcTeoBan noa-
X04, Npu KOTOPOM MCCregyemblin npouecc hopManmn3oBbiBanics HaCTONbKo, YTOObl eMy MOXHO
ObIN0 gaTb O4OCTAaTOYHO CTPOroe MareMartmyeckoe onucanue. Npu 3ToMm HensbeXxHbl Obinn cepb-
€3Hble ynpoweHus. Ho Ha HMX wnu, 4ToObl, NOMy4MB Takyto MogeNb U COOPMUPOBAB HEKUIN KO-
NUYEeCTBEHHbIN NoKasaTterb — KPpUTEPUN, peLLINTb ONTUMMU3ALMOHHYIO 3adady, HaUuTU HaunyudLwni
pesynerar. [lonbITka ncnonb3oBaTh 3TOT Noaxoq And 060CHOBaHUA paunoHanbHONn 060poHOCHOo-
CoBHOCTM 1 Be30NMacCHOCTM CTpaHbl B HOBbIX YCINOBUAX OKa3anacb HegoCTaTovHO 3¢hdeKTMBHON.

Mcxooa ua cnoXuslUErocsi NOHMMaHUs NpuHUmMna «0O60POHHOM AOCTAaTOMHOCTMY» cnegyeT
Npu3HaThb, YTO TaKOro poaa Kputepum BoobLe He MoryT BbITh pa3paboTaHbl B MOMHOCTLI0 dopMa-
N30BaHHOM BMAE, MOCKONbKY CBSI3aHbl C «MOAENbio 6e30MacHOCTUY, KOTOpas UMeeT NPUHLMNN-
anbHble OTNIMYKNSA OT paHee MOAENMPOBABLUNXCS MPOLIECCOB, UMEKLLMX Nog coO0oM, B OCHOBHOM,
PU3NYECKYIO CYLLHOCTb. QTO Npexie BCEro LEenoCTHOCTb, HeQEeNMMOCTb HaLMOHANBbHOIO N MEeX-
AyHapoaHOro KOMNoHeHToB obecneyeHusa 6esonacHocTu [1].

MonyyaeTcst napagokcanbHas CUTyaumsi: MaTeMaTUYeCKn CTporoe NpeacTaBieHne KpUTepUeEB
©e30nacHOCTN HEBO3MOXHO, @ X pacnfbiBYaTOe onncaHue AJSis NONMTONOorMn HeNnpPOayKTMBHO. YTo
xe octaetca? OcyLLecTBUTb N1LLIb HEKOTOPYIO hopManmaaumio OTAENbHbIX AN1IEMEHTOB NpPobnems.

N3BeCTHO, YTO OTHOLLUEHMSA MeXAy rocyaapcTBaMyM MOryT XapaKTepu3oBaTbCs PasfvyHOn
CTErneHbio COTPYAHNYECTBA NN, HA06OPOT, KOHPOHTALMEN B pa3nuUHbIX cdhepax AesATENbHOCTU:
NOMUTUYECKON, AMNNOMATUYECKON, BOEHHOWN, SKOHOMMUYECKON, penurnosHon n ap. CteneHb KOH-
bpOoHTaALUN NN COTPYOAHNYECTBA B KAXAOMW U3 chep MOXET N3MEHATLCA BO BPEMEHMW 3BOMOLN-
OHHO MM ckadkamu. Mpu aToM kKOHpPOHTaUMA B NMo6on n3 cdep MOXET JOXOOUTb OO TaKoW CcTe-
NeHn, KOTOPYH MOXHO XapakTepu3oBaTb Kak BOWHA.

B cBoto o4epeb, OTHOLLEHNSI MeXay rocy4apcTBaMm B MUPHbLIA NepUog BpeMEHM MOTyT Xapak-
TepusoBaTbca GonbLIMM pa3HoobpasMeM OT COK3HbIX, doedepanbHbiX, KoHdenepanbHbIX, OpYyXXe-
CTBEHHbIX A0 OTHOLLEHWUA MPOTUBOCTOAHMUS, KOHPPOHTaLMK, BpaxaebHocTu. OTcroga npeacraBnseTcs
BO3MOXHbIM BCE (POPMbI MEXIOCYOAPCTBEHHbLIX OTHOLUEHWIA B MUPHOE BPEMS MpopaHXMpoBaTb C
TOYKM 3PEHMS OMACHOCTN BO3HMKHOBEHWS BOMHbI, @ BCKO COBOKYMHOCTb XapakTepUCTMK B3aMOOTHOLLIE-
HWU rocydapcTB CBECTU K OAHON 0000LLEHHON XapaKTepUCTUKE — CTENEH BOeHHOM yrpo3el (CBY) [2].

Coto3Hble, OpYXECTBEHHbIE OTHOLLEHUS rocyaapcTe OyaemM xapakrepmnsoBaTb HU3KMMU 3Ha-
yeHuamn CBY, 6nmnsknmmn K Hyrnto, B TO BPEMS Kak 4518 NPOTUBOCTOSALLMX, BpaaebHbIX rocygapcTB
N Koanuuumn 3HavyeHust B3anmHon CBY Bygem nonaratb 61M3KMM K eguHULe (rpaHb BOWHbI).

Mamemamuueckasi nocmaHoeka 3adadu. IycTb B MUpe, permoHe umeetcs N rocyaapcTs.
OTHoweHusa mexay rocygapcteamu i u j (i,j = 1,2, ..., N) xapakTepuayrTcsi ABYMS OCHOBHbIMW Ka-
Teropnamu: M — mup, B — BonHa. B cBoK oyepeab COCTOSIHUE MUPHBIX OTHOLLEHUI MeXay HUMMU
M;; MOXET NPUHMMaTL OAHY M3 BO3MOXHbLIX POPM MEXIOCYAapPCTBEHHbLIX OTHOLUEHUN 13 MHOXe-

ctea {my, my, ..., my}.
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OnacHOCTb BO3HMKHOBEHMWSI BOWHbI MexAy rocygapcteamu i n j 6yaem KonnM4ecTBeHHO
onpeaensTb HEKOTOPOW MePO P;j, CBA3AHHOW C paccMaTpuBaeMbIM NeEpUOAOM BpeMeHu (ty, t,),
roe ty < t; < ty. tg — MOMEHT BPEMEHN, B KOTOPOM NPOUCXOAUT OLEHKa CUTyaunn.

lMoa TepMMHOM «BEPOSITHOCTb BO3HUKHOBEHMS BOWMHbI HA TEPPUTOPUM rocydapcTBa» 34ech
UMeeTCsl B BUOY He CTporoe mateMaTuyeckoe NOoHATUE CryvanHoro cobbiTus, a ero obuxogHoe
TONKOBaHWE B CMbICIIE BO3MOXHOCTW MOSABEHUSA Yero-nubo, Tak kak oakT BO3HUKHOBEHWS BOVHbI
€CTb cobbITVE HE MOBTOPSIOLLEECS.

Ecnu B paccmatpreaemMom permoHe nmeertcs N CTpaH, To COBOKYMHOCTb BEPOATHOCTEN P

Ans BCEX roCyaapcTs perMoHa yAoGHO YrnopsiaoymnTs U NpeAcTasnsts matpuuen ||P;||.
Mpu 3TOM NOSIBNSIETCS BO3MOXHOCTb BbIYMCIIUTD U UCMOMb30BaTh CREAyoLLVe NoKasaTenm:

CHB; = (1 — P;;),

roe npounsseneHue Il 6epetcd No BceM 3Ha4YeHusM napameTpa i = 1... N — BEPOSATHOCTb TOrO,
YTO Ha TeppUTOPUN j-ro rocyaapcTea BOMHbI He ByaeT. Ha3oBeM 3TOT nokasaTenb CTENeHbIo
HaumoHanbHon 6e3onacHocTn (CHB) j-ro rocypgapcTsa.

CTteneHb BOEHHOM yrpo3bl, U criegoBaTenbHO U 6e30nacHOCTM, 3aBUCUT OT BOMbLUOro Ko-
nnyecTBa PaKTOpPOB, OTPaXKalLMX pasnuyHble MaTepuanbHble U OYXOBHbIE acneKTbl MEXrocy-
OapCTBEHHbIX OTHOLWeHM. O6o3HaumB Yepes F,, e = 1,2, ..., L — KONMYECTBEHHbIE U Ka4eCTBEHHbIE
nokasarenu, xapaktepusyoLine snvsiHme yrpo3 (CBY), npeactaBuM ykasaHHY 3aBUCMMOCTb He-
ABHOW (oyHKUmen P = P(Fy, F,, ..., F,).

BrivaHue atux dpaktopoB Ha CBY paanuuHo. OgHu n3 HMX B GOnbLUEN UM MEHbLUEN Mepe
CMOCOBCTBYOT MOBbLILEHWIO MEXAYHAPOOHON HaNPsSXXEeHHOCTKU, Apyrne, HaobopoT, HanpaeneHbl
Ha cTabununsaunio MUPHbLIX OTHOLLEHWIA MeXay rocygapcTeamu [3].

HenocpeacrteeHHass 0606LleHHasa oueHKa BenuuuMHbl P 3aTpygHeHa TeMm, 4TO uMeeTcs
Masno 3KCNepToB, AOCKOHAIbHO 3HAKLLMX BCIO COBOKYMHOCTb MEXIOCY4AapCTBEHHbIX OTHOLLEHWM.
Kpome Toro, npu 0606LL1eHHON OLeHKe HEBO3MOXHO MOHATb U NPOaHanM3mpoBaTh NPUYUHbI BO3-
HUKHOBEHMSA Bblicokon CBY, oLeHUTb YpoBEHb HECTAabMNBbHOCTU N pekoMeHa0BaTh 3P PEKTUBHbIE
nyTn cTabmnmsaumnmn MexrocyaapCTBEeHHbIX OTHOLEHWI B permoHe. Noatomy Heobxogmma geKkom-
no3mumsa NOHATUSA «BOEHHAs yrposa», Kotopas nossonuna 6ol NpUBMIeYb K ee paccMoTpeHuio 60o-
nee LWUMPOKMI KPYT KOMMNETEHTHbIX 3KCMEPTOB.

PaccmoTpum cnegytowwimii cueHapui Be4eH st BOMHbI U NPUMEHEeHUs BBeAEHHbIX dopMa-
NN30BaHHbIX MOMOXEHUN: ABE NPOTUBOCTOSALLME CTOPOHLI i U j OOMEHMBAKOTCA ABYMSI Maccupo-
BaHHbIMW yaapamu: nepebiM — arpeccopa (i) n 0OTBETHbIM — OBOPOHAOLLENCA CTOPOHDI (j).

PesynbraThl yaapoB XxapakTepusyoTca crnegyowmmMm nokasaTensimu:

yVij — ywepb, HaHOCKMbIi CTOPOHOW i BOEHHO-3KOHOMMYECKOMY NOTeHLMany CTOpOHbI j B
nepsoM yaape;

oVj; — ywep6, HaHOCKMbIA CTOPOHOW j BOEHHO-9KOHOMUYECKOMY MOTEHLMany CTOPOHbI i B
OTBETHOM yaape.

Mpu pac4yeTe yLwepboB NPUHATO, YTO:

a) CTOpOHa-arpeccop onTMMarbHO pacnpeaenseT CBoM yaapHble cpeacTtea mexay obbekramm
B3I n yaapHbiMmn cpeacTBamm NPOTUBOCTOSILLEN CTOPOHbI, CTPEMSICb MaKCUMU3NPOBATb BENMNYUNHY.

DVi = yVU — oV

/;i» €CIN arpeccop CTopoHa i; D)

DV; = yV;; — oV;;, ecnu arpeccop CTOpoHa j. 2)

6) 060poHsIOLLAsiCs CTOPOHa B OTBETHOM yaape (yAape BO3Me3aus) HAHOCUT yaap TOMbKO
no obbvekram BIrT.

Ona ypobctBa dhopmanmsaumm, aHanmsa n o600LLEeHHOro NpeacTaBneHnsl pesynsTaTtoB
pacyeToB nepengem oT abcontoTHbIX (V) 3HadeHnn yuwepba B3I cTopoH k oTHOcUTENbHbIM (W),
NPeACTaBUB MX KaK AONN NopaxkeHHbIX 00bekToB BAI cTopoH, namenstowmecs ot 0 go 1.
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Ywep6, HaHOCUMbIN B NEPBOM yaape CTOPOHOM no obbektam i BAI cTOpoHbI j, B OTHOCK-
TenbHOM Buae 0603HauMM Kak yW;;; yiep, HaHOCMMbIN CTOPOHOV j B OTBETHOM yaape, byaet oWj;;
ywepb, HaHOCMMbIN B NepBOM yaape cTopoHor j BOI cTopoHbl i — yWj;, a B oTBETHOM yaape — oWj;.

MepeyncneHHble NokasaTenu xapakTepusyloT noTeHuuanbHble 6oeBble BO3MOXHOCTU
CTOPOH MO HaHECEHW0 NepPBOro U OTBETHOMO y4apoB MO O6bekTaM NPOTUBOCTOSALLEN CTOPOHbI.
Kpome Toro, B kadectBe 06006LLEHHbIX NOKa3aTenen 60eBbIX BO3MOXHOCTEN Takke MOryT BbICTY-
natb 60eBble NOTEHLMarbl FPYNMMPOBOK BOMCK MPOTUBOCTOSALLMX CTOPOH N UX U3MEHEHME B NPO-
uecce 6oeBbIx oencTeun [4].

O606LeHHbIe NokasaTenu 3pPeKTMBHOCTM OENCTBUIN CTOPOH MOTYT ONpeaensaTbca no pe-
3ynbratam maTemMaTm4eckoro moaenMpoBaHmsa 60eBbIX JENCTBUIA CTOPOH C y4ETOM COCTaBa U Xa-
pPaKTEPUCTUK yaapHbIX, 0O0POHUTENBHBIX N 06ecnevmBatoLLMX CPEACTB U CUCTEM CTOPOH, Xapak-
TEPUCTUK OOBEKTOB NOPaXXeHWs1, ycroBuin 60eBOro NpUMeHeHNs 1 np.

YkasaHHble nokasaTenu siBNATCA OCHOBOW ANs hopManmnsaumm 1 OLEHKN COOTHOLLEHNS
©6oeBon MoLLM CTOPOH [5].

[anee Bocnonb3yeMcsa MeTogmy4eckuMm npMeMoM NOCTPOEHUSA C yHETOM IKCMEPTHbIX OLe-
HOK Henpuemsiemoro yuiepba nW;, niW; B OTBETHbIX AEUCTBUSAX, ABMAIOLLErocs AOCTaTOYHOM ra-
paHTMen Ons caepxvBaHua nobon n3 CTOpOH OT arpeccuun, obnacTten npenmmyLiecTsa CTOPOH,
YCTOMYMBOrO paBHOBECUSA M 06nacT HEyCTOMYMBOIO COCTOSIHUS B OTHOCUTENbBHbIX NOoKa3aTensax
oLeHKN 3 HEKTUBHOCTU OENCTBUS CTOPOH (pUcyHok 1) [6].

oW,

10

O6nactb i Ob6nacts
npeuMy1IecTsa ycroituuBoro
CTOpOHBI i i paBHOBECHS
n i 1

08 T

06 T T T T T TT T T [
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HeyCToHuMBOrO | TpeuMynIecTBa
T COCTOSIHUSI i CTOPOHBI |

1 i v
02 T i

o i L T T !
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PucyHok 1 — ObnacTtu, xapakTepusyoLme COOTHOLLEHE CUN CTOPOH

Ob6nacrsb |, rae nW; < oW;; < 1; nW; < oW}; < 1, onpepaensietcs kak o6racTb ycTon4neoro
BOEHHOr0 paBHOBECUS; BCE €€ TOYKM COOTBETCTBYHOT TAKOMY COOTHOLLEHUIO CUJI, NPU KOTOPOM
Kakgas M3 CTOPOH B Crlydae HaHeceHusi NepBOro MacCUPOBAHHOIO yaapa no NpoTUBOCTOALLEN
CTOPOHE NnonyyaeT B OTBETHOM yAape Henpuemnembiin yuepob.

O6nacts I, rae 0 < oW;; < nWj; 0 < oWj; < nW;, onpefensieTcsa kak obnacte HeycTonuu-
BOrO COCTOSIHWUS; TOYKN KOTOPOW XapaKTepu3yrTCA TakuM COOTHOLLEHMEM CUIT CTOPOH, NpU KOTO-
POM HM OOHa U3 CTOPOH HE MOXET HAaHECTW Henpuemnemoro yuiepba cTpaHe-arpeccopy, a arpec-
COp MMEET NpenmMyLLEecTBO nepes 000POHAOLLENCS CTOPOHON U MOXKET HAHECTU NPOTMBOCTOSILLEN
CTOpPOHe yLepO, paBHbIN N 60NbLUMIA, YEM TOT, KOTOPbIA NOMYYUT B OTBETHOM yaape.

O6nactu Il n IV, rae cootBetcTBeHHO nW; < oW;; < 1; 0 < oWj; < nW;; nW; < oW}; < 1;
0 < oW;; < nWj;, onpeaensoTca kak obnacTi npenmyLiecTsa CTOpPoH i U j (COOTBETCTBEHHO) 3a
CYET TOro, YTO NPOTMBOCTOSILLNE CTOPOHLI HE B COCTOSIHUM 06ecneynTb B OTBETHOM yaape HaHe-
ceHune Hernpuemnemoro yuiepba NpoTUBHUKY.

3HauyeHunsa ypoBHen yuepba CTOPOH Npu peanu3auumn 3Toro nogxona ABMSTCA, MO cylle-
CTBY, XapakTepPUCTMKON MCXOA4a BOWHbI NN CTENEHLID BOEHHOW yrpo3bl. Yem Gonblumii yuwepb
MOXET NONYyYNTb B OTBETHbLIX AENCTBUAX CTpaHa-arpeccop, TeM MeHbLLE BEPOATHOCTbL €€ Hana-

[EHWs1 Ha NPOTUBOCTOSILLLYHO CTOPOHY [7].
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MpeanoxeHHbI noaxon K oopmMann3oBaHHOM OLEHKe BOEHHOW 6e30nacHOCTU rocydap-
CTBa LenecoobpasHo 1Crnonb3oBaTh NPeXae BCEro npy onpeaeneHnn BEPOATHOCTM BO3HUKHOBE-
HUS KOHGMNKTOB B SiAEPHON BOMHE.

B BOeHHbIX KOHNUKTax ¢ npuMmeHeHneM 0bBbl4HbIX BOOPYXeHU TpebyeTca nposeaeHue
Oonee petanbHbIX N TPyOOEMKUX MCcnedoBaHUA No paspaboTke cueHapueB 6oeBbIX OENCTBUI
npyv MO4ENUPOBaHUN NpoLecca B NPOCTPAHCTBE U BPEMEHM C Y4ETOM BONbLIOM HOMEHKNaTypbl
CpPEeACTB BOOPYXEHHOM 60pbObl 1 06HLEKTOB MNOPAXKEHMS.

Kpome TOro, B BOMHE C MCMOMb30BaHMEM OObIYHBIX CPEACTB NOPaKEeHUS BO3HUKAET TPya-
Hopellaemas npobrnema oueHKN ypoBHeN HerpuemnemMoro yuepba onga otaenbHbIX CTPaH U Koa-
NMUMIA C y4ETOM TEMIMOB BOCCTaHOBMNEHMS OO BbEKTOB NMOPaXXeHUS.

B cBasn ¢ atum npeagnonaraeTca 6onee ynpolleHHbIM MOoAxXod K dhopMann3oBaHHOM
OLeHKe BOEHHOM 6e30nacHOCTU rocygapcTea C MCNOMb30BaHNEM NoKasaTensi COOTHOLLUEHMS CUn
CTOPOH, NO3BONSAOLWMNX PELLNTL NEpeYMCreHHble Bbile NpobnemMbl MOAENMPOBaHMSA NpoLecca Bo-
OpYXeHHoW 60pbObl C NPUMEHEHNEM OObIYHBIX CPEACTB NOPaXEHUS.

CyLLHOCTb 9TOro noaxoa 3akni4vaeTcs B CrieayroLem.

CuutaeTtcs, YTO Ha TUMOBLIX CLUEHapusax BeaeHus 60eBbIX JENCTBUMI C NPUMEHEHNEM 00bIY-
HbIX CPEACTB BOOPYXEHHOW 60pb0ObI 3apaHee B NpoLiecce MOAENMpoBaHUS onpeaeneHbl boeBklie Mo-
TeHumanbl obpasuos BBCT 1 BOMHCKNX pOPMUPOBaAHUI C UCMONb30BaHNEM crieupyarnbHbIX MEeTOANK.

[ns oueHkn cooTHoLweHns cun (6oeBbix NOTEHUManoB) rpynnMpoBOK BOWCK CTOPOH A n B
MOXeT ObITb UCNoNb3oBaHa TMNoBasa oopmyna, MMetoLLas Bua;

i Kb K Kiinc,mi

a=pu ©))

= U5 B B kB B
i K5, Kgr; Kiing, M

roe m; — KonmyecTBo 6oeBbIX eanHUL (D0eBbIX KOMMIEKCOB, O0EBLIX NOApPa3AeNeHun) Tnna i
ANsi CTOPOH A U B; Ky, — KO3(ppuLmeHT 6oeBoro noteHumana 60esoi eanHULbl Tuna i CTOpoH A
n b, onpegensembll NyTeM 3KBUBANEHTUPOBAHNSA Pa3HOTUMNHLIX CPEACTB C UCMOMNb30BaHUEM
crneumanbHbIX METOAUK; Ky, — KO3 ULIMEHT BOEroTOBHOCTM BOEBbIX €4NHNL, CTOPOH A 1 B;

Knnc, — KOS(ppULMEHT YPOBHS MOATOTOBKM NUYHOTO cocTaBsa (3Kunaxa) 60eBbIX eaAnMHNUL, CTOPOH
A v B; yu — 0606LWeHHbIN KO3 ULMEHT, XapakTePU3YOLLMIA BINAHWE CYLLLECTBEHHbIX pasnnyum
B YCIOBUSIX (DYHKLMOHNPOBaHNS 1 6oeBoro obecnevyeHns rpynnupoBOK CTOPOH.

Ana onpeaeneHns 3aBUCKMOCTEN BEPOSATHOCTEN P;; BO3HUKHOBEHMS KOHMIMKTOB C Npu-
MeHeHMEM 0BbIYHbIX CPEACTB BOOPYKEHHOW 60pbObI C MOMOLLLIO SKCMEPTOB OnpeaensieTca HeKo-
TOpPLIV NpegenbHbIi ypoBEHb abCOMNIOTHOrO NPEBOCXOACTBA OOHON M3 CTOPOH KOHAMMKTA a*, Npu
KOTOPOM BEPOATHOCTb BO3HVKHOBEHMSI BOMHbI P;; OyaeT 6rnnska K eanHuLe 1 JoCTUraeTca Henpu-
emMneMbl Ans NPOTUBHKKA YPOBEHb Yyuepba.

Hanpumep, P;; = 1 npn COOTHOLLIEHWUN CUI CTOPOH 5:1, T.e. a* = 5.

Mpu npoBeaeHNM pacyeToB 1 PoPMUPOBaHUM MaTPULbI ||P;;|| BEpOSITHOCTb P;; N3MeHsieTCs
B AnanasoHe oT 0 A0 1,0 B 3aBUCUMOCTUN OT COOTHOLLEHMS CUIT a 1 abCONOTHOIO YPOBHSA NPEBOC-
XOACTBa a* (PUCYHOK 2).
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PucyHok 2 — CooTHoLLeHre cun a u abconTHOrO YPOBHS NPEBOCXOACTBA a
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I'IpM aonyweHun, 4To 3ta 3aBUCUMOCTb Pij NnoAYNHAETCA SKCNOoTEHUMArIbHOMY 3aKOHY pac-

npeneneHns:
Pj=1—e"",

roe a — Tekyliee, AOCTUrHYTOe COOTHOLLEHWNE CUIT CTOPOH.

BbiBoAabl

Ha npuHaTre peweHnn 0 NpUMEHEeHUN NepBbiIMU BOEHHOW CUMbl B KOHMPINKTE CTOPOH Cy-
LeCTBEHHOE BMNAHWE OKa3blBalOT NONMUTUYECKNE, aurnrnoMaTnyeckne, SKOHOMUYeckne u gpyrue
dhakTopbl B3aMMOOTHOLLEHWI CTOPOH [8].

lMpeanoxeHHble NOAXOAbl HE UCKITKYaT U ApyrMe nogxodbl K dpopManusauumn mogenen
BOEHHOM 6e30nacHOCTW, OHU AenaloT OCYLLEeCTBUMBLIM UX pa3paboTKy nyTemM nocrneaoBaTensHOro
nNpuBReYEeHNs rpynrbl 3KCNEPTOB, ONUPAaKOLLUXCA B CBOMX OLEHKaxX Ha YyacTHble MOZEerNnu U MeTo-
AVKW, CBOWCTBEHHbIE MX OTpacnun 3HaHMn n obecnedmBatoT ynopsgoyeHne pasbpoca aKCnepTHbIX
OLIEHOK NPV NMPUHATUM BOEHHO-MOMUTUYECKMX PELLEHWIA.
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YK 623.611
MNn.C. BOPOBbLEB
I.C. TONCTOB, kaHanaaT TEXHUYECKUX HayK

r’MBPUOHAA MATEMATUYECKAA MOAEJb UHPOPMALIMOHHBIX MOTOKOB
B BbICOKOCKOPOCTHbIX U HU3KOCKOPOCTHbIX KAHANTAX BOEHHOW CBA3U
C PETYNNMPOBAHUEM MNMEPEIPY3KU U MPUOPUTETAMU OBPABOTKU
MHOIonoTo4YHOro TPA®UKA

B cmambe paccmampusaromcesi 80rpockl co30aHusi pacdemHoU Modesu 8 uHmepecax 060CHO8aHUSs
payuoHaibHOU NoUMUKU yrpaesieHUs: 3a2py3Koll KaHarno8 80eHHOU €853U pa3fiu4yHoU MpoMycKHOU Crnocob-
HOCMU 8 yCII08USIX HECMaUUOHaPHbIX MOMOKO8 cMeuwaHHo20 MHo2ornomo4yHozo TCP u UDP mpacbuka nipu
peanusayuu passuyHbIX as20pummos yrpaesieHus rnepeepyskol U pasiudHbIX rpuopumemos obpabomku
mpacbuka. L1 8bICOKOCKOPOCMHbIX MMOMOKO8 rnakemHo20 mpacghuka rno npomokosam TCP u UDP e mazu-
cmparibHbIX KaHasax cesi3u pa3pabomara xudkocmHasi MoOeslb Ha OCHO8e cucmeMbl OugbghepeHUUaTbHbIX
ypaeHeHuli 6banaHca rnomokos 0aHHbIX, 0511 HU3KOCKOPOCMHbIX MOMOKO8 8 JIUHUSIX C8513U KOHEeYHbIX abOHEH-
mo8 maKkmu4ecKo20 U orepamugHo20 ypoeHel yrpaesrneHusi paspabomaHa pacyemHas Modersb rpoyecca
docmasku MHO20MaKemHbIX ceaMeHmo8 8 uepapxudeckol cemu repedayu OaHHbIX Ha OCHO8e raparniesib-
HbIX KOHEYHbIX MapKOB8CKUX uerned.

Knroyeenble cnoea: uHghopMayUOHHbIU MOMOK; af2opumm npedomepallieHusi rnepeapy3sKu; nporycK-
Hasi criocobHoCcMb KaHarna; XUOKocmHasi MoOerlb, KOHeYHasi MapKo8cKasi Uerlb.

BBepeHune

B coBpeMeHHbIX yCnoBuaX BeOeHUS BOWH U BOOPYXEHHbIX KOH(MUKTOB POflb CUCTEMBI
CBSA3W B ynpaBreHuun rpynnMpoBKaMn BONCK (CWM) Ha TeaTpe BOEHHbIX OEeNCTBUM CYLLECTBEHHO
Bo3pacTaeT. Cuctema cBsi3un, BbINONHAS 3agaqm obecneveHns nHopMaLmMoHHOro obmMeHa ans
BCEX YPOBHEN ynpasBneHnsa OT TaKTUYECKOro 3BeHa [0 LieHTparbHbIX OpraHoB BOEHHOTO ynpasre-
HWUS, OomkHa 6bICTPO pearnpoBaTb Ha M3MeHeHWss 06CTaHOBKM, COBEPLUEHCTBOBATbL CMOCOObI
obecneyeHnst kKa4ecTBa CBA3M B BbICOKOCKOPOCTHbLIX MHOMOMOTOYHbIX MarmcTpasnbHbIX KaHanax v
HW3KOCKOPOCTHbIX KaHanax KOHe4YHbIX nonb3oBarenen, obecneynBaTb HaAEXHY OOCTaBKY OaH-
HbIX C YY4ETOM UX NPUOPUTETOB.

Ona mogennpoBaHMa MHAPOPMAaLIMOHHBIX MOTOKOB B KaHanax CBA3W NPUMEHSIOT pacyeT-
Hble aHaNUTUYeCKNne MOLENN Ha OCHOBE TEOPMM MACCOBOIO 06CNYXNBaHUSA, MapKOBCKMX NpoLec-
coB [1-6], nporpaMmMbl-reHepaTopbl CETEBOrO Tpadukal, NakeTHble CUMYMATOPLI> HA OCHOBE ON-
CaHusa OBWXKEHWUS OTAENbHbIX MaKeToB, OAHAKO yKa3aHHble MOLENW He peanusyloT MexaHusMm
«MeaNneHHoro crapTa» u anropuTMbl NpeaoTBpaLleHns neperpyskn, CBOMCTBEHHbIE MPOTOKONY
TCP. lNpun BbICOKNX CKOPOCTAX MHpopmaumoHHoro notoka (6onee 50-100 M6wuT/c) npumeHeHne
Taknx mogenen TpebyeTt Henpuemnemo 60nbLUMX 3aTpaT BblYUCITUTENBHbBIX PECYPCOB.

[na BbICOKOCKOPOCTHbIX MH(OPMALMOHHbLIX MOTOKOB 6Gonee nepcrnekTMBHOM SABMSETCA
XnakocTHasa mogenb [7-11], koTopass MOXeT ObITb gopaboTaHa Ang yyeTa AUCKPETHOro Xapak-
Tepa aKTMBHOCTU Nosfib3oBaTernen, BapnaHToB peanuisaumm mexaHusama npefoTepalleHus nepe-
rpy3ok no npotokony TCP, BapnabenbHOCTM NapameTpoB NAKETOB, MPUMEHSAEMbIX NPUOPUTETOB
NMOTOKOB, PasNUYHbIX MEXaHW3MOB ynpaBneHns oyepeasMn, YCTaHOBINEHHbIX OrpaHUYeHUIn Npo-
NMYCKHOM CNOCOOHOCTW KaHasnoB MU ApYyrMx ocobeHHocTen npodmnen nonb3oBaTenen. Ageksar-
HOCTb pa3paboTaHHOW MoAenu criefyeT OLEeHUTb MyTeEM CPaBHEHWUS KONMYECTBEHHbIX NokasaTe-
nen peansHOro N MoaensHOro TpaduKoB.

1 Mporpammbl Ostinato — https://ostinato.org/, Cat Karat — https://packetbuilder.net/
2 NS-3: Network simulator. NS-3 Tutorial. Release ns-3.30 // NS-3 project. 2019, Aug 21. —
https://www.nsnam.org/docs/release/3.30/tutorial/ns-3-tutorial.pdf
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B ceTax nepefaun gaHHbIX ynpasnsiemMblnn Tpaduk no npoTtokony TCP cocyliecTByeT ¢
MynbTUMegma Tpadukom no npotokony UDP, koTopblin no cBoern npupoae HectabuneH, He npea-
nonaraeT NOATBEPXAEHUA AOCTaBK/ U NOBTOPHOW OTMNPaBK/ NakeToB, CO3AaeT AOMNOMNHUTENbHbIE
npobnembl 4na ynpaBneHns Ka4ecTBOM CBA3N. B ocHOBHbIX Bepcuax npotokona TCP ansa nogas-
NeHns neperpyskn NCnosnb3yeTcs MeXaHW3M CKOMNb3SILLEro okHa Ha CTOPOHE NCTOYHMKA, KOTOPbI
ynpasnsaeTtcs notepen naketoB. ObecneveHne Heobxoaumoro Kkayectsa cBA3u TpebyeT Bbibopa
paumMoHarnbHOro anropuTMa ynpasneHus noTepen NakeToB U pa3mepammn OKOH nepeaayun AaHHbIX
Ha CTOPOHE UCTOYHMKOB.

NocTaHoBKa 3apayun

B maructpanbHOn ceTv nepeaaym AaHHbIX HAa MapLupyTM3aTop nNocTynaeT MHOrONOTOYHbIV
TpaduK pa3nuyHoro npuoputeTta no npotokonam TCP n UDP, co3aaHHbin N nctodHmkamu. MapLu-
pyT3aTop OCYLLECTBIIAET Knaccugurkaumio — aHanuanpyeT cogepxvMmoe norien 3aronoska nakeTa
1 onpegenseT ypoBeHb ero npuopuTeTa (Knacc) no 3anvcum 3arofnioBka (MapkmMpoBKe) UNn No Kpute-
pusiM, 3agaHHbIM NPOrpamMMHbIM CNocoboM MapLipyTmusaTopy. [akeTbl pasHbiX KraccoB 06Cnyxu-
BalOTCA NO pasfMyHOMY anropuTMy, KOTOpbI NpeanoniaraeT CBOK NONUTUKY cOpoca, nepeaayu na-
KeTa, orpaHn4eHns Tpaduvka npy NpesbILLEHNN 3a4aHHOr0 NMopora CKopoCcTU. ANropuTMbl 06CNyxu-
BaHUSA ovepean B 3aBMCMMOCTU OT Krlacca M nepegayn nakeTtoB Ha BHELUHWIW MOPT SABMSIOTCHA OC-
HOBHbIMU MexaHM3mamu obecneyeHns kayecTsa cBsa3n QoS. [Ins obecneyvyeHns onTuMansHOM Npo-
MyCKHOWM CMOCOBHOCTM KaHana Ha BCcex MapLupyTm3aTtopax AormkHa NPUMEHSITLCS eanHas nporpam-
MHO peanuayemas NonmMT1Ka HasHa4YeHnsa 1 o6Cny>xMBaHNS KINaccoB Tpaduka, MCNonb3oBaTbCs 06-
LLas MapKUpoBKa nakeTos, 6e3 ncnonb3oBaHusa curHanuaaumm o6 yCTaHOBMEHHOW NOMUTUKE.

B kavectBe AMHaMMYecKnx nepemMeHHbIX MOAENU BbICTYNaT MrHOBEHHbLI N yCPeaHEH-
HbI NO BPEMEHN pa3Mep OKHa neperpyskv W, MrHOBEHHOE 3Ha4YeHWe ANHbI O4epeamn q U 9KCno-
HeHUMarnbHO B3BELLEHHOE CKONb3sLlee cpeHee 3HadYeHre AnNuHbl odepeaun qP. NapameTpom mo-
aenu apnsietca yHKumMs cbpoca naketoB P, onpegensiemas COrmacHO MCMonb3yeMoMy anro-
pUTMY ynpaBneHnsi neperpy3Komn.

PasHble nonutukn obcnyxmBaHWst NAakeToB peanusyoTcs Ha OCHOBE Pa3fNIMYHON BEPOAT-
HOCTW oTBpacbiBaHWs NakeToB pasHbIX KNAaccoB HA OCHOBE UX npuoputeToB. PyHKUMSA cbpoca P
3aBMCUT OT YCTAHOBIEHHbIX MOPOroBbIX 3HAYEHUI BENNYNHBI O4EPEAN Gmin, Gmax VI BKIOYAET CO-
ctasnswowmue Pry, Prp, Pry, Xapaktepusyowime cnocob MHMopMUpoBaHNSA UCTOYHUKA O NoTepe
naketa. ®yHKunMs Pro, onpegenseT nNotepu MakeToB BCNeACTBME BO3HWKHOBEHMS TanMm-ayTa
(Timed Out, TO), korga UCTOYHMK He nostyYaeT MHopMaLMmn O JOCTaBKe NN HEAOCTABKE NakeTa.
®dyHKUMA Prp onpegensdeT notepu naketos, obHapyxvBaemble No COObITUIO TPOMHOTO NoaTBep-
XgeHus ogHoro Homepa naketa (Triple Duplicate, TD — Tpu noarBepxaeHnsa ogHoro ACK-nakeTta).
PyHKUMNA Pryy, ONpeaensieT CoKpalleHne CKopoCcTn nepeaadm nakeToB UCTOMHUKOM MO OrpaHuye-
HWIO OKHA CO CTOPOHbI NPUEMHMKA.

[ns Hanbonee NpMMeHSeMOoro anropMTma ynpasneHusi neperpyskorn B CETU Ha OCHOBE Npo-
Tokona RED (nmpou3BonbHOro paHHero obHapyxeHusi, Random Early Detection,) okHO neperpysku
Ha UCTOYHMKe bopmupyeTcs ¢ basbl MeasnieHHoro ctapta. [lanee crnenyet dasa usbexaHus nepe-
rpy30K Ha OCHOBE anropuTma nsbexaHusa neperpysok, onpeaensitoLero NnoTepu, xapakrepmsyemble
crnyyYanHbIMU PYHKUMAMUW NOTepu MO TanM-ayTy, NoTepn No nonyveHunto 3agybnuposaHHbix ACK-
nakeToB, NOTEPW NO OFPAaHUYEHNIO OKHA CO CTOPOHbI NpueMHuka (TW). B base megneHHoro ctapta
pasMep OKHa yBenuuuBaeTCs Ha eavHuuy, a B pade nsbexaHns neperpy3ok pasmep OKHa yBernu-
ynmBaeTca Ha 1/w npu Nony4YeHun Kaxgoro noarBepxaeHus, B criydyae TD-notepu pasmep okHa
COKpalllaeTcsl BABoe (M B YCTAHOBIIEHHOE KONMYECTBO pa3), a npu TO-OKHO CTaHOBUTCS paB-
HbIM 1 (MK YCTAHOBNEHHOMY 3HAYEHWIO), NPY MOSTYYEHUN OrPaHUYEHNsI OKHa CO CTOPOHbI NMpUeM-
HMKa OKHO CTaHOBUTCH PaBHbIM MOSTyYEHHOMY OT NMPUEMHMKA OrPaHUYEHNIO.
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BbiBOg cuctembl ypaBHeHMﬁ B paMKax XXUOKOCTHOW Mmogenu I/IH(*)OpMaLIMOHHOFO noToKa B
BbICOKOCKOPOCTHbLIX MarnCctpanbHbIX KaHanax CBA3U

Mpouecc nepefnayn UHPOPMALMOHHOIO BbICOKOCKOPOCTHOMO MOTOKa B MaructparibHOm
CETM MOXET ObITb onucaH cToxactuyeckum amnddepeHumanbHeiM ypaBHeHem (CLY) Jlanxe-
BeHa [9] nepBoro nopsiaka B BUAE:

aw(t

O = aw) + bWHE®), (1)
roe: a n b — peTepMMHNPOBaHHbIE PYHKLIMU, XapaKTepusyroLmne N3SMeHeHNe OKHa neperpyskn uc-
TOYHUKa W, a § — criyqanHas oyHKUMA noTepb, CBA3aHHbIX € noTeper naketos no TO, TD n TW.

Cuutas, yto notepm no TO, TD n TW B3anMHO HE3ABMCUMbI 1 OMUCLIBAKOTCS CryYanHbIMU
nyaccoHoBCKUMK npoueccaMul Nrp, Nrg U Ny, COOTBETCTBEHHO, MOMNy4YnUM CTOXacTudeckoe ypaB-
HeHue A5 N3MEHEHNA OKHa neperpyskm W:

WT((tt))dt + 1((W(t) — Wt (t))(Wmax - W(t)) :(Lt; B

~ (Winazx —W®)W(©) = ©)) [ aN7p (£) + W () = C)dNro (8)] -

—I(W (@) = Wryy O)[(W(©®) = Wry (8))dNpy (0], (2

0, x<0
1, x=0
LW N3MEeHEHNe OKHa Ha NepedatoLlien CTOPOHE Ha ware noaresepxgeHns, A = 1 — gna anro-
puTMa yBenuyeHus OKHa neperpysku Ha 1/W Ha ware NnoaTBepXaeHus; B — napameTp, xapak-
TepU3yLLNA N3MEHEHNe OKHa neperpysku npu otpaboTtke cobbitns TD, B = 2 — Ang cokpatye-
HWUS OKHa B ABa pasa no anroputmy obpabotku TD; C — napameTp, XxapakTepusyoLLmMin naMeHe-
HMe okHa npu oTpaboTke cobbiTns TO, C = 1 — ANg CoKpaLleHMs OKHa 40 OAHOro nakeTa no an-
roputmy o6paboTkn TO; W, (t) — noporoBoe 3Ha4YeHne okHa neperpy3ku (ssthreshold — Slow
Start Threshold), npu koTopom nponcxoauT nepexos oT dasbl MeasIeHHOro cTapTa Kk (hase npe-
ofonenust neperpy3kut; Wry (t) € (Wi, W), Wry (t) = 0 — criyqanHas (pyHKUms orpaHuye-
HWUS1 OKHA UCTOYHMKA CO CTOPOHbI NPUEMHMKA, cobbiTne Wry, (t) # 0 nosBNAeTca C UHTEHCUBHO-
CTblo Ay, (t). BapnaHTom peanusaummn yHKUUM MOXET ObITb OrpaHuyYeHne CKOpoCcTu nepeaaydn
AaHHbIX MapLpyTusaTtopom nyTém otbpaceiBaHnsa nuwHero tpaduka (Traffic Policing).

aw(t) = I(Wsst ® - W(t))

raoe: I(x) — ctyneHyaTas dyHkumnsa Xesucanga, I(x) = [ ]; A — napameTp, XxapakTepusyio-

Bpems T (t) — Bpemsa o60opoTa NakeToB OT MCTOYHMKA K MapLupyTu3aTopy 1 obpatHo B BUae

ACK-nakeToB, KOTOpPOE BLIUMUCIISETCA NO hopmyne:
T(t) = Ryp + % npu q(t) > 0;
T(t) =Ty, npn q(t) = 0;
G(t)=Gnpnq(t) > G,
roe Rpr — BpemMs Ha nepegadvy v noaresepxaerHue npunéma (Round Trip Time, RTT) nakeTtoB 6e3
yyeTa oxunaaHus B ovepeam; q(t) — 3HayeHne MrHoOBEHHOWN AfIMHbI 04epean B MOMEHT BPEMEHM

t,t > 0; G(t) — NHTEHCMBHOCTb OBCMY>XMBAHUSA HArpy3Ku.

Insa pewenua COY ocywecTBMM nepexog k 06bikHoBEHHOMY AnddepeHLmansHOMyY ypaBs-
HeHuto (OY) nyTém ycpeaHeHnsa No BpeMeHU BCex YneHoB, Bxoaswmx B CAY. MNoa ycpegHeHnem
no BpemeHn 6yaem NnoHMMaTb BblpaXeHue:

E[x(0)] = 7 [y x(t)dt'. A3)

CpegHee 3HayeHue E[W (t)dNrp(t)] 6yaem cumtatb paBHbiM E[W (t)]E[dNyp(t)], nonaras
HE3aBUCUMOCTb (PYHKLMN.
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Beegem npeacraBneHnsa Ans ycpeaHeHHbIX 3Ha4eHU npupaLleHnin cryvyaHblX QyHKLMIA:
E[dNrp(t)] = Arp(D)dt;
E[dNzo(®)] = Ao (8)dt;
E[dNry (8)] = Arw ()dt,
roe Arp(t) — MHTEHCUMBHOCTL NOTEPb MO NoyyYeHuto 3agyonmpoBaHHbix ACK-nakeToB, Ao (t) —

MHTEHCUBHOCTb NOTEPb MO TaﬁmayTy, /‘LTW(t) — MHTEHCUBHOCTb NMOTEepPb NO OrpaHN4YeHnto OKHa co
CTOPOHbI NMpUeEMHUKA.

YcpenHsasa no BpeMeHu, npeobpasyem ypaBHeHue (2) cnegytowmm obpasom:

E [dm(;—t(t) = [(Wse (1) - E[W(D)]) % n
A
+1 ((EIW (O] = Wt ©) Wnax = EW OD) 7757~ | (War = W)W (©)-)

E[W(t)
(=) Arp (6 + EIW (O] = Orro (®)] = IEIW®)] - EWry (ODEW® = Wrwy (DDA (®). (4)
MHTEHCMBHOCTM NOTEPY NAKETOB MOTYT ObITb ONpeaeneHbl U3 NPeanonoXeHnst X Nponop-
LMOHANMIbHOCTWU CKOPOCTU nepenadn naketoB UCTOYHMKOM U BEPOATHOCTU C6p008 naketa Agnsa
cpeagHeB3BELWEHHOINo 3Ha4YeHnda o4epenn Ha Maplpytnusatope C ydeToM 3a[epKKU peakunn mc-
TOYHMKA Ha NOTEPIO0 NAaKeTa N COCTOAHUA o4epenn MapLlpyTu3artopa B MOMEHT NOTepu nakera:

E[W(t—Rrr)

Arp(t) = E[[T(t—RTTTT)]] E[pTD (qCp (t— RTT/Z))]’ 6))
E[W(t—2Rrr)

Aro(t) = W E[PTO (QCP(t - 1.5RTT))]- (6)

MHTeHcnBHOCTM cOHpoca NakeToB NO OrpaHMYEHN0 OKHa CO CTOPOHbI NMPUEMHMKA onpeae-
NAETCA U3 YCroBMsS NPONOPLMOHANbHOCTM CKOPOCTM MOCTYNSIEHUS NaKeTOB Ha NMPUEMHUK OT N
WUCTOYHWUKOB M BEPOSATHOCTM MCMOMb30BAHUSA OMUUM OFPaHUYEHUSI OKHA MCTOYHMKA CO CTOPOHbI
npueMH1Ka B 3aBUCUMOCTM OT cBOOOoAHOro mecta B bydepe:

Arw () = %S)PTW (Qmax - Q(t))- (7)
OI'IpeD,eJ'IVIM npupawieHne cpenHeVl B3BeUJeHHOI7I ONMNHbI ovepean:
q%P (trr1) = (1 — wg)qP(tr) + weq(ty), ty = to + k8, (8)

roe: q°P(t) — aKCnoHeHLManbHO B3BELLEHHAsA CKONb3sLLas CpeaHasn ANuHbl odepean; q(ty) —
MrHOBEHHOEe 3HayeHue oyepeam B MOMEHT ty; § — BpeMd Mexay NocTynneHUsMmn naketos B CU-
cTemy; w, — napameTp (BeCcoBon KO3 PULMEHT) IKCMOHEHLUANTBHO B3BELLEHHOIO CKOSb3ALLEro
cpegHero, onpenensiemMblii:

w, =1—e /6, 9)

q
roe: G — CKopocTb nepefayun JaHHbIX B KaHarne CBA3n (OGCJ'Iy)KI/IBaHI/IFI Harpy3ku npu Hann4mm oqepe,qm).

®yHKUMA ¢P(t) B 3aBUCUMOCTH OT MTHOBEHHOWN ANWHbLI oMepeam q(t) n BecoBoro koadu-
umeHTa w, onpegensercs:

dq®P(t) _ In(1-wg) op _ In(1-wg)
0 - 2 gen(r) - HE2 g (o), (10)
rae: 6= tK+1_tk = 1/G
[nsi ycpeaHeHHbIX 3HaYeHun q(t) n qP(t):
dE[q°P In(1-wy) In(1-
420) ) g rgen(p)) ~ 20 g ). (11)
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YpaBHeHue aNns MrHOBEHHOW ArnvHbI odepeaun q(t):

U = —6(6) +1(Qmar — 1) 22 (1 - Py (47()), 12)

roe: P; — BEpOSITHOCTb cOpoca nakeTa B COOTBETCTBUM C MONUTMKON yNpaBneHusi ouepeablo;
N — 41cno NocTynawLLmx B ovepeab NOTOKOB; Q,,qx — EMKOCTb Gydepa.

[na ycpeaHeHHbIX 3HaYeHnn q(t):
20O = —E[G(O] +1(Qmax — Elg(OD e (1 = B[Py (4% ())])- (13)

Cuncrema 06bIKHOBEHHbIX AnddepeHunanbHbIX YPaBHEHUN, XapaKTePU3yOLWMX N3MeHe-
HWe ycpeQHEHHOro 3Ha4YeHNsa OKHa neperpyskM Ha UCTOYHMKE B 3aBUCMMOCTM OT CpeHEB3BELLEH-
HOM N MFHOBEHHOW 3HaYeHU BEMNYMHBI O4Mepean Ha MapLupyTu3aTope, 3Ha4eHnn noTepb U Npu-
HATOW NOMUTUKM YNpaBreHns neperpyskon, dbyoer uMeTb BUA:

E [dwc;t(t) = I(E[Wsse (D] - E [W(f)]) i[[MT/((tt))]]

H(EW )] = EWsst (0D Winax = EW ©OD) 155 = ((Whnax=W @)W (©) = ©))
(E[W(t)])E[W(t—RTT)] E[pm<q (e-2m ))] L EW©] - )w Efpro(q(t — 1 SRTT))]l

_|_

B E[T(t = Ryr)] E[T(t — 2Rrr)]
~IE[W (©)] - EWrw (ODEW O ~Wriy (OD 522 Priv (Qmax = 4(0)), (14)
LT = —E[6(O)] + 1(@max — Ela®D st (1 = E[Pa (aP @)D, (15)
L) _ 00 pgen )] — 220 prg o)), (16)

HavanbHble ycnosusa ans cuctemsl OAY (14-16):
Wi(to)) = 1, q(to;) = 0.

Mpn MogennpoBaHuKM NOTOKa B CETU pexunMbl on/off paboTbl MCTOUYHMKA MOXHO yCTaHaB-
nvBaTb NyTeM 3afaHus 3Ha4YeHUs pasMepa «OKHa AaHHbIx» W(t) = 0 B MOMEHTbI BpEMEHU, CO-
OTBETCTBYIOLLUME May3amM Mexay oTnpaBkamMu rpynn nakeTos.

YcTaHoBMNeHHbIEe BEPOATHOCTM cOpoca nakeTa Angd Tpex BapuaHToB Kracca o6cnyXnsaHus
Tpadmka npmeedeHbl Ha pucyHke 1. MaHunynupys 3HadeHussMun BeposTHOCTeN cbpoca nakeTos
ANA pasnu4YHbIX Knaccos Tpaduka (NPUopUTETOB), HA OCHOBE PeLLUEHUS CUCTEMbI YpaBHEHUI MO-
Aenu onpeaensiotT oNTMMarbHbIA YPOBEHb MPOMYCKHOW CMOCOBHOCTM 1 KavyecTBa 06CnyXmBaHUS
KaHana cBsA3w.

4
BeposatHOCTb
oTbpacbiBAHMS

1wz
o g a
S s s
2 = 2
20%®
T1OTo @t 1 HanoAHeHHOCTE
5% T =t 1 - oyepeAm

20% 30% 40% S50% 100%

PucyHok 1 — BeposaTHocTu cbpoca nakeToB Anst TPEX KIaccoB 006CnyxmBaHust
B 3aBMCMMOCTW OT HanosIHEHHOCTUN oyepean
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MprBeOeHHan XNOKoCcTHas MaTeMaTmyeckas MO4ernb CEeTEBOro Tpadmka B BUAE CUCTEMDI
06bIKHOBEHHbIX AnddepeHLManbHbIX YypaBHEHUI NpeacTaBnseT cobon ypaBHeHusa GanaHca no-
TOKOB, BXOASALLMX B COOTBETCTBYIOLLMIN y3en (MapLUpyTU3aTop) 1 BbIXOASLWMNX U3 HEFO: CyMMa Mo-
TOKOB, BXOASALIMX B AAHHBIN y3€erl, paBHa CyMMe MOTOKOB, BbIXOAALMX U3 3TOro y3na. Mpu atom
YYUTBIBAETCH KOHEYHOCTb BPEMEHM pPacnpOCTpaHEHUsI CUrHana oT O4HOro y3ra CeTu K Apyromy
(3anasgbiBaHmMe), a Takke acpdekTbl 06paTHOM CcBA3M, npucywmne npoTtokony TCP.

BbiBOA cUCTEMbI YpaBHEHMW ANA HU3KOCKOPOCTHbIX KaHANoOB CBA3M Ha OCHOBE ONMUCaHUuA
OBWXEHUA oTAeNbHbIX MAKeTOB C UCNOMIb30BaHMEM NapannefnbHON KOHEYHON
MapKOBCKOM Lenu

[1nst HA3KOCKOPOCTHBIX KAaHAIOB CBA3W KOHEYHLIX MOTPEOUTENEN YCIYyT CBA3WN, 5151 KOTOPbIX
Ha Lware no BpeMeHun Ry (BpeMs Ha nepedady v NOATBEPXAEHME Npuéma naketa) ocyllecTeng-
eTcsa nepefayvya MeHee OByX MaKeToB, XNOKOCTHaA MoAenb He npuMeHuma. [ns mogenuposaHus
Takux KaHarnoB CBA3W, MMEILLMX B Cllydae BOEHHbIX CETEN CBSA3N MHOIOYPOBHEBYO Mepapxuye-
CKYI0 CTPYKTYPY, CrieqyeT NPMMEHATb pacvEeTHYO MOAESb Ha OCHOBE OMNMCAaHUS ABMXXEHUS OTLAESb-
HbIX NAKETOB C UCMOMb30BaHMEM NaparnenbHON KOHEYHOM MapKOBCKOM LIenu npoLlecca AoCTaBKu
MHOrOMakeTHbIX CErMEHTOB B MEPAPXMYECKON CETU Nepeaaym AaHHbIX.

Mepapxuyeckasn ceTb nepedayn AaHHbIX BKIMHOYAET COBOKYMNMHOCTb 6a30BbIX NMOACETEN, KaxabIn
N3 KOTOPbIX BKIOYAET 3BEHbS YNPABIEHNS! BbILLECTOSLLENO YPOBHSA EPAPXMM U CMEXHbIE MOAYMHEHHbIE
3BeHbA YNpaBreHnsa Hukenexailero yposHda. Mogenb Takoro 6a3oBOro anemMeHTa cetM paccMoTpeHa
AN cnyydas nepegadn coobLLeHMs U3 3a4aHHOr0 KONMYeCTBa M BENMYNHBI NAKETOB CTaAHLMEN BbILLECTO-
SILLLEro YPOBHSI YNPABIEHNSI U NMPUEMA 3TUX MAKETOB CMEXHBIMWU C HEW NMPUHUMAIOLLMMW CTAHLUMSMN HU-
XecTosero ypoBHs. MNMpuHATO, YTO JoBeAEHUE COOBLLEHUN B Kaxkaom 6a30BoOM NoaceTH Ha BCEX YPOB-
HSIX MepapXmm OCYLLIECTBISIETCS HE3AaBMCMMO M NMapanrnenbHo. KauecTBo kaHanoB B 6a30BOM NoAceT Mo
BEPOSITHOCTW OLLMOKM Ha OUT cOOBLLEHMS OONHAKOBO A1 YPOBHS Mepapxun. Ha kaxgom ypoBHe peanu-
3yeTcst AoctaBka coobLueHun o notpedutenen. O6Lee Bpemsi JOCTaBku pa3bMBaeTcsl Ha He3aBUCH-
Mbl€e 3Tanbl N0 YPOBHAM MepapXum, Ha KaXKOoM dTane UMeeTCs CBOS KaHarnbHasa CKOPOCTb Nepeaayn gaH-
HbIX U CBOW YpOBEHb MoTepb. Tpebyemas BEPOATHOCTb JOCTaBKM COOOLLEHUS Py, 3ajaeTcsa ansi BCen
CETN 13 pacyeTa JOCTaBKN COOBLLEHNS 40 3BEHLEB YMPABIIEHNS HUXKHETO YPOBHSI MEpapXmN.

B pamkax paspaboTaHHOW Modenu peannsoBaHa TpeXypoBHEBasi TOMOMOMMS CETU nepeaayn
AaHHbIX — pagnanbHO-y3noBas CTpykTypa 6e3 pokagHbIX CBA3ENn, NpMMep KOTOPOKM NpuBeaEH Ha pu-
cyHke 2. VIHdbopmauMOHHbIA 0OMeEH MexXay 3BEHbsIMM OcyLLecTBNAeTca no npotokony TCP 1 UDP,
peanu3oBaHa AByHanpasrieHHas nepegada coobuieHun. CermeHT n3 N coobLieHnn JoBoamTcs no-
crnegoBaTenbHO OT 3BEHLEB YNpPaBeHNsl BEPXHErO YPOBHS 4O 3BEHBEB HUPKHENO YPOBHS (BO3MOXEH
pacyeT OO0 ThiCAY 3BEHbEB YNPaBEHUS C UCMOSNb30BAHMEM BbIMUCIUTENBHBIX MOLLHOCTEN Nepco-
HanbHOrO KOMMbOTEpPa), OAHOBPEMEHHO MOET BCTPEYHOE OYMIIEKCHOE ABWXKEHME KBUTAHUMI Mog-
TBEPXAEHUA. XapakTepuUCTUKM cetn (HaaeXXHOCTb, NPOMYCKHas CNOoCOBHOCTb, KOSPULIMEHT NOTEPD,
AnvHa (OU3NYEeCKoro KaHamna) s Kakaoro YpoBHA yrpaBieHnsa 3a4aloTca HE3aBMCUMMO, AN BCeX
3BEHLEB YNPAaBIIEHNST U NNHUIN CBS3W B Npeaeriax 04HOro YpPOBHS XapaKTEPUCTUKN OAMHAKOBbI.

PucyHok 2 — MNpumep TpexypoBHEBOW paanarnbHO-y3noBOW TONOMOrMu cet nepeaadn AaHHbIX
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CdopmmpoBaHa pacyeTHas MOAernb Ha OCHOBE NapanfesibHOM KOHEYHO MapKOBCKOW Lienu
npouecca JOCTaBKM MHOMOMaKeTHbIX CErMEHTOB B MepapXxmMyeckon ceTu nepefayvv gaHHbIX. Pac-
YeTHbIM NyTeEM onpeaensalTcs BEPOATHOCTHO-BPEMEHHbIe xapakTtepuctukun (BBX) — Bpems gose-
OEeHns cerMeHTa NakeToB C 3aJaHHOW BEPOSATHOCTbIO U BEPOATHOCTHbIE XapakTepuctukm (BX) —
MaTeMaTU4ecKoe OXnaaHue BpeMeHn JOCTaBKK1, Aucnepcus (CcpeaHeksagpaTuyHble OTKITOHEHWS —
CKO) BpemeHnun goctaBku cermeHToB. BBX goBegeHnsa coobLleHnin paccunTbiBaeTCA Ha OCHOBE pe-
LeHus ypaBHeHns Konmoropoea-YenmeHa (YKY), a BX — Ha ocHoBe dhyHOaMEHTanbHOM MaTpuLbl.

M3meHeHne BO BpEMEHN XapaKTEPUCTUK KOHEYHOW MapKOBCKOW LIENn ONUCbIBaETCA ypas-
HeHnem Konmoroposa-YenmeHa (YKY):

pl) _ p(® (ke=1)

ko
S(n) Ss(n) P[n,n] — is(n) P[Tl’n]’ (17)
rae: Py = (B, B, .., B”) — BeKTOp BEPOSITHOCTEI COCTOSIHUS LIENM Ha HYNIEBOM LuAre;

P Pl — BEKTOP BEPOSITHOCTEN COCTOSIHUS Lienu Ha (k — 1)-M 1 k-M ware;

P(nn) — MATPMLIA NEPEXOAHBIX BEPOSITHOCTEN.

BpeMeHHble xapakTepuUCTUKM KOHEYHOM MapKOBCKOW Lienu — cpegHee BpeMsa nepexoda u
Aucnepcus BpeMeHn nepexofa — HaxoaaTca M3 pyHaameHTanbHon MaTpuubl Q. n—r], KOTOPas
dopmupyeTca n3 maTpuLbl Nepexonos.

dyHOoameHTanbHas MaTpula paBHa:

Q[n—r,n—r] =(I; - Q)_ll (18)
roe: I; — eavHnyHaa matpuua pasmepom (n —r)x(n —r).
MaTtemaTtuyeckoe oxuaaHve yicna waros M (L), 3aTpaymBaeMoe NpoLLeccom Ans nepexona

13 L-ro COCTOSIHUS B MOrOLLaloLLLEee, paBHO CYyMME 3N1EMEHTOB L- cTpoku matpuupl (18). Mepexopn K
peanbHOMY BPEMEHU OCYLLECTBAETCS YMHOXEHNEM CPEOHErO YMCna LLAaroB Ha ASIMTENbHOCTL LWara:

M) = M(L)T,,. (19)
,D,I/ICI'IepCVIFI yucna waroB HaxoguTcd no ,EI,I/ICI'IepCVIOHHOVI maTtpuue, nonyqaeM0|7| MO BblPaXXeHuto:
ND[n—r,n—r] = N[n—r,n—r] (Zng[n—r,n—r]_ Ii)_ qu[n—r,n—r]1 (20)

rae: Nygin—rn-r] — MaTpULA, NOMy4eHHasn 13 yHaameHTanbHON NyTemM 3aMeHbl BCEX 3NIeMEHTOB
HYNSIMU, KDOME 3MEMEHTOB FMaBHON ANAroHanu; Nyym-rn—r] — MaTpULA, NONy4eHHas n3 yHaa-
MEHTaNbHOW NyTeM BO3BEAEHUSI KaXXOOro ee afieMeHTa B KBaapar.

Oucnepcus yicna waros D (L), 3aTpadmBaeMblX NPOLLECCOM Ans nepexoaa U3 L-ro COCTOsIHUS

B norrowjatoLee, paBHO CyMMe arneMeHToB L-n cTpoku maTpuubl (20). Nepexoa Kk peansHomy Bpe-
MeHU ocyLLecTBnseTca no hopmyne:

D(t) = D(L)T?. (21)
Onpepensetca maTpuua waros nepexogos (MLLIMT):
Tij = Dlij/Vau, (22)

roe: Dl;; — AnvHa nepeasaemMoro coobueHns B butax npy nepexone npouecca 13 i-ro coctos-
HUA B j-e; V,, — CKOPOCTb nepenayn nHgpopmaumm (6ut/c).

Mepexoa kK peanbHOMYy BpeMeHu COObITMI OCYLLEeCTBEH HA OCHOBE OCPELHEHUs LiaroB
nepexodoB MO COCTOSIHUSAIM CUCTEMbI U Wwaram pelueHust YKY. MaTtpuua BeposTHOCTel nepexona
peanusoBaHa Kak CTalMoHapHasi, BO3MOXEH y4eT HECTaUMOHapPHOrO COCTOAHUSA CUCTEMbI B NPO-
Luecce nepegadn cermMeHTa. 3agepXku 1 notepu naketoB npu obpaboTke coobLeHnn Ha anna-
paTHbIX CPeACTBax 3BEHLEB YMNPaBEHUss PacCYMTLIBAIOTCA OTAENBbHO M NOMYYEHHbIE 3HAYEeHUS
0o06aBnATCA B pacYeTHYO0 MoAenb cuctembl nepegayn aanHbix (Cra).

B pamkax paspaboTtaHHOn Mogenu peLlarTcsa crnegyowmne 3agadn:

HaxoxaeHne BBX n BX posegeHusa coobuieHunin B ClN[ 3agaHHOM nepapxmyeckom CTpyK-
TYpbl C M3BECTHbIM CTEKOM MPOTOKOMOB W 3afaHHbIMW MapamMeTpamMu XapakTepUCTUKU CeTu
(Tononorus, HageXHOCTb, NPOMNYCKHast CNOCOBHOCTb, KOAPMLMEHT NOTEPD, ANNHA PU3NYECKOTO
KaHana) Aons Kaxaoro ypoBHS yripaBneHus;
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0b0oCcHOBaHMe ckopocTu nepefadn B kaHanax Clr1 sagaHHOM CTPYKTYPbl U U3BECTHBLIM CTe-
KOM NPOTOKONOB, 00ecneunBatoLLen AoBeaeHne coobLUeHnn ¢ 3agaHHbiMm BBX n BX;

onNTUMM3aUMsi NapamMeTPOB CTeKka NPOTOKONOB TpaHcnopTHon ceTn CI1L npu coxpaHeHun
KayecTBa MHGOPMAaLMOHHOrO 0OMeHa Nonb3oBaTenen ceTy;

onpegeneHne gMHaMmK1 NoryvYeHns NakeToB Mo YPOBHAM YNPaBeHUs Ha Liare peLleHus
YKY 1 B peanbHOM BpeMeHM (Ansa onpeaeneHnsa onepaTtmBHOCTY MHOPMaLMOHHOrO obmeHa, 13-
MEHEHMSI MaTEMaTUYECKOro OXXNA4aHMs KonnyecTea nony4veHHbix naketoB 1 CKO no BpemeHn).

Mpumep pacyeTa BpeMeHW JOBEAEHNS NAKETOB NpU 3a4aHHOW BEPOATHOCTU AOBEAEHMS,
3aJaHHbIX 3HAYEHUAX BEPOATHOCTM OWMOOK B CETM MO YPOBHAM YMpaBreHus, AfMHe naketa,
OTMHE KBUTaHUMK, KO3 duMUMEHTaAX rOTOBHOCTM KaHaroB CBS3K, CKOPOCTEN nepedaymn coobule-
HUR, TanmMepa NOBTOPa COOBLLEHNI, MPOTSKEHHOCTEN KaHanoB CBS3M NPUBEAEH Ha pUCyHKe 3.

Mpymep pacyeTa AMHAMUKM OOBeAEHUSA NMakeToB OO adpecaToB Ha YPOBHE yrpaBrieHus
npuBeaeH Ha pUcyHke 4.

M3meHeHne mMaTtemaTU4ecKoro OXmaaHus 1 cpegHekBagpaTUYHOrO OTKIOHEHUA BPEMEHN
[0Be[eHMs NakeToB 40 aApecaToB B 3aBMCMMOCTM OT pa3MepOoB NakeToB NPMBESEHO Ha PUCYHKe 5.

BepOHTHOCTb noegeHUA NakeToe Yucno NMPWHATEIX NakeToB Ha YPOBHE ynpaBneHunsa 2
1.0 1 —— BepoATHOCTE — 100 — 80
m— MaToMWaaHue
— 1CKO-O%uTTep
0.8 { = 2CKO 80 4
— 3CKO
—— Bpemsa goBefeHnA ¢ Ptr
0.6 60
0.4 a0
027 20
0.0 1 0
0.‘1 0.‘2 0.‘3 0:4 0:5 0:6 0:7 6 é 1‘0 £5 2‘0 2‘5
Bpems, cek Bpems, cek
PucyHok 3 — Pac4yeT BpemeHu JoBeaeHust PucyHok 4 — PacdeT anHaMmukn oBeaeHns
NakeToB, 3HAYEHUSI JXKUTTepa, Npu 3agaHHoN nakeToB [0 agpecaToB Ha YPOBHe ynpaBreHus 2
BEPOSATHOCTM AOBEAEHUS NakeTa Ao agpecaTa (noBegeHve 80 nakeToB)
T.mM0 " W=2, K=2

cex

Po = 0.0001
° Vpi|= 2000000.0
Toe{= 0 |

0.001

0.0001

0.00001

10 100 1000 10000 100000 |
Paswep naxera,
our

PI/ICyHOK 5 — N\ameHeHne matemaTU4ecKoro oXxmaaHns n cpegHeKkBaapaTU4YHOro OTKIOHEHUA
BpeMeHn noeeaeHuna naketoB 00 agpecaTtoB B 3aBMCUMOCTU OT pa3mMepoB NakeToB
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BbiBoAbI

B cTtaTtbe paccmoTpeHbl BONpOChl CO3AaHMsA pacHeTHOW Mogenu B MHTepecax 060CHOBaHMWSA
paunoHarbHOM NOANTUKN YrpaBreHUs 3arpy3Kon KaHarnoB BOEHHOW CBS3M pasfiMYHON NPOonycK-
HOM COCOBHOCTM B YCIOBUSIX HECTALMOHAPHbIX NOTOKOB cMelwaHHoro TCP n UDP Ttpaduka npu
peanusaumm pasfmyHbIX anropuTMOB YNpaBneHus Neperpy3kon 1 pasnnyHbiX NpMopuTeToB 00-
paboTku Tpadumka. [Ins BbICOKOCKOPOCTHBIX MOTOKOB NaKeTHOro Tpaduka no npotokonam TCP un
UDP B MaructpanbHbIX KaHanax CBA3un npeacraBneHa XuakocTHas MoAenb Ha OCHOBE CUCTEMBI
ondbdepeHumnanbHbiX ypaBHeHMI BanaHca NOTOKOB AaHHbIX, AMs1 HU3KOCKOPOCTHLIX MOTOKOB B
NNHNAX CBSI3UM KOHEYHbIX aBOHEHTOB TaKTUYECKOro 1 onepaTUBHOrO YPOBHEWN ynpasneHnsa npea-
CTaBreHO OnMcaHne pacyeTHOM MogeNn npouecca 4OCTaBKM MHOrONaKeTHbIX CErMEeHTOB B epap-
XNYECKOW CEeTU Nepedaymn gaHHbIX Ha OCHOBE NapannenbHbiX KOHEYHbIX MapKOBCKUX Lienen, npu-
BeEHbl pe3yrnbTaThl pacyeToB BPpEMEHN AOCTaBKM COOOLLEHMI NPy 3a4aHHON BEPOATHOCTM NOMy-
YeHVs U NapaMeTpax KaHana CBA3w.
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Y/IK 358.1
B.C. IYFABOB, kaHangat cusnko-
MaTeMaTU4eCKUX HayK, JOLEHT
B.O. NYTABOBA, goueHT

OB 3®PEKTUBHOCTU MOPAXEHMUSA MPYNMOBON LIENN

B pabome paccmampugaemcsi npuMeHeHuUe cpedcme MopaxeHusi o paccpedomoYeHHOU epyrno-
eol uenu, npedcmasssowleli CO8OKYMHOCMb arieMeHmapHbIX (0OUHOYHbIX, Mariopa3MepHsbix) yened. Nped-
ronazaemcs, 4mo cpedcmea ropaxeHus MpuMeHsiromcsl 6e3 rnepeHauesiueaHusi, He3asucumMo, 8 00UHAKO-
8bIX yCri08USIX, @ cpeOHee Heobxo0umoe Yucso nonadaHuli 8 KaXkOyto ArieMeHmapHYHo Uerlb PagHO eOUHULE.
lpumem 8 ka4ecmee oUeHKU 3¢hgheKmuUsHOCMU MPUMEHEHUSI cpedCcme NopaXxeHuUsi Mamemamu4ecKoe OXu-
OaHue yucria rnopakeHHbIX arieMeHmapHbix yenel. B cmambe HaldeHo pacripedesieHue cpedcme rnopaxe-
HUSI MO 2pynnoeoll uesiu, rpu KOmopoM 3mo Mamemamuyeckoe oxulaHue docmueaem Makcumyma, a
makxe uccriedosaHbl acuMrmomu4yeckue ceolicmea cpedHez20 yuiepba, HaHOCUMOE20 2pyrnrosod uesnu, rnpu
amowm pacripedesnieHuu.

Knroyeesle crnoea: afieMeHmapHas uesb; paccpedomoYyeHHas 2pyrnnoeas Uuesb; 3hchekKmusHOCmb
ropaxkeHusi 2pynnogol uesnu.

Bonpockl onTMManbHOro pacnpeaeneHns cpeacts NopaxeHusi, paccCMOTpeHHbIe B pabo-
Tax [1-4], ocTaloTca No-NpexxHemy akTyanbHbIMuK?.

PaccmoTtpum npumeHeHue N cpencte nopaxenus (CI1) no paccpegoTo4eHHOW rpynnoBOw
Lenu, NpeacTaBnaoLen coboi COBOKYNHOCTb N, dnemMeHTapHbIX (OAMHOYHBIX, ManopasMepHbIX)
uenen. bynem npegnonarate, 4to Cl1 npumeHsatoTca 6e3 nepeHauennueaHus, He3aBUMCUMO, B OAMHa-
KOBbIX YCOBUSIX, @ cpeaHee HeobxoaMMoe YNCNO NonagaHvuin B KaXayto dNeMeHTapHYHo Lernb paBHO
egnHuue. O603Ha4mMm Yepe3d w(0 < w < 1) — BEPOSATHOCTb NOPaXXeHU OAHON 3reMEeHTapHOM Lienu
npv npyMeHeHumn no He ogHoro ClM. SddEeKTUBHOCTE NOPaXKeHNS rpynnoOBON LLenn B 3HaYNTENBHON
cTeneHun onpegenseTca pacnpegeneHnem cpeacTs nopaxeHns No anemMeHTapHbIM Lensm, BXxoas-
MM B cocTaB rpynnoBoi. B kauecTBe oueHkn adhcpekTnBHOCTM NpumMeHeHusa CI npumem matema-
TMYECKOE OXMAaHME YMcna NOPaKEHHbIX 3NIEMEHTAPHbIX LIEefen B COCTaBe rpynnoBoOw LENW.

3aHymepyeMm BCe arieMeHTapHbIe Lenu U k- aneMeHTapHON Lenm (k = 1,2, ...,Nu) nocra-
BMM B COOTBETCTBME Cry4valHyto BenumunHy X, (n), n = 0,1, ... npuHMMaloLyo 3HadyeHne 1, ecnu
npu npumeHeHmun n Cl no k-1 uenu oHa oKaxeTcsd nopakeHHon, 1 0, eCnn OHa OKaXXeTCsl Hemno-
paxeHHon (X, (0) = 0). Toraa cyMMapHoe YMCro NOpaXeHHbIX Lenen X 6yaeTt paBHo:

X = 21:21 X (nk)’

N,
rae X,.2, ng = N n, cnefosaTtenbHO, MY 3TOM BbIMOMHEHO:

N,
MX) = X2 P(X (i) = 1), 1)

Uucno M(X) 3aBucuT oT pacnpegeneHus Cl no anemMeHTapHbIM Lensm, T.e. oT Habopa
(M1, M, ., Ty, ), MPUYEM OT MEPECTAHOBKM MIoGLIX YMcen B Habope maTemaTnyeckoe OXuaaHue
M(X) He UMEHNTCA, T.K. BCe 3NeMeHTapHble Lienn OAHOTUMHbI.

Ons HaxoxaeHus onTuManbsHoro pacnpeaenexns Cl no uenam (T.e. Takoro pacnpeaene-
HWs1, NPV koTopom M (X) JocTUraeT MakcMyma) PaccMOTPUM NPON3BONBHBINA HAGOP (1, 1y, ..., ny, )
(Z’kvilnk = N), onucbIBaroLLwii pacnpeaenenne CIN no Lensm n cCooTBETCTRYIOLLEE eMy MaTemaTy-
yeckoe oxuaaHue (1) uncna nopaxeHHbIX Lieneil. PaccMoTpum cymMmy ABYX MPOU3BOMbHbLIX Crara-
embIx P(X;(n;) = 1) + P(X;(n;) = 1), Bxoasiumx B (1). OGosHaunm aTy cymmy yepes R(n;,n;).

Myctb n; + n; =n = 1, Toraa R(ni,nj) =R(npn—-m)=2-(1-w)" -1 —-w)" ™.

1 Cwm.: 3anopoxel B.W. BoeBasa achhekTUBHOCTL CPeACcTB nopaxeHus 1 6oenpunacoB: TekcTbl nekumin. Cr6.:
BanTt. roc. TexH. yH-T., 2006. — 159 c.; cm. Takxe [5].
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Hangem, npu kakom 3HadeHun n; (0 < n; < n) dyHKunsa R(n;,n —n;) [OCTUraeT Makcu-
myma. Beegem BcnomoratenbHyto dyHkumio R(x) =2 — (1 — w)* — (1 — w)™™*, onpeaeneHHyto
npu 0 < x < n, U BbIMUCIIVM €€ NPOU3BOAHYIO:

Z—R =—(1-w)nl-w)+1-0)"*In(l-—w) =In(1-w)((1—-—w)"* -1 - w)¥).

HeTpyaHo BUAeTs, YTO <2 =0 Npn x =2, a Takke >0 MM x <=1 =<0 pn 2 < x <n.
Takum obpasom, x = % — TouKa MakcuMmyma PyHKUMN R(x) npm0 <x <n(@aTtakke x =0, x =n —

TOYKM MUHUMYMA PYHKUMN R(x) npy 0 < x < n). OTcloga BblTEKaeT, YTO €Crnn n — YeTHOE YUCIO,

TO (PYHKLMSI LLENOYNCIEHHbIX apryMeHToB R(n;, n — n;) AOCTUraeT Makcumyma npu n; = g; ecrnu xe

-1 1
=, n; = =, nockonbky

BbINOSIHSETCS R (n—1 ”T“) =R (”T“ "—1) Takim o6pasom, yHkumst R(n;, 1), n; + n; = n > 1 foctu-

raet Makcumyma npu ycrnoeuu |n; —n;| <1, a, crnegoaTenbHo, Habop (n,,n,,..,ny ), rAe
j 1N Ny

Ny
Yo M = N, ABNAETCA ONTUMAanbHLIM, €Cru Anst NoBbIX ABYX YnCes n;, n; U3 3TOro Ha6opa Bbl-

MOSTHEHO HEPaBEHCTBO |n; — n;j| < 1. OTCIoAA HECIIOXHO MOMYYUTL UCKOMBIN OMTUMALHBIA HAaBop.
[encTButensHo, A4ns NpoM3BOSIBHONO YMCna @ PacCMOTPUM npeacTaeneHne a = {a} + [a],
roe [a], {a¢} — cooTBeTcTBEHHO Lenas M ApobHas 4YacTu 4yucna «. Toraa M3 paBeHcTBa

NE = {Nl} + [Nﬁu] nonyyYnm:

e[ )+ (-

OTcioga nonmyyaem, 4YTO, C TOYHOCTbIO [0 MEepecTaHoBOK, OMTUMarbHbIi Habop
(n4, 12, ..., ny, ) YAOBNETBOPAET COOTHOLLEHNAM:

n — He4YeTHoe Yncno, To R(n;, n — n;) AOCTMraeT MakCUMyma B TOYKax n; =

ny=n,=:--=n N :[ﬁ]_pl; n N =n N ="'=nN=[£]-
I A R e

B atom cniyyae B cuny (1) umeem:

M(X) = {Nﬂu} N, (1 —(1- w)[Nlu]“) + (Nu - {Nﬁu} Nu) <1 —(1- w)[Nlu]>

Otciloga, nocne HeCnoXHbIX npeo6pa3OBaHV||?1, nony4ynm:

[

N N

M(X) = Ny [ 1— (1 — )l (1_“){N_u}) . )
Takum ob6pa3om, maTeMaTU4eckoe OXnagaHue Ymcna NopaKeHHbIX ANeMeHTapHbIX Lenen,

COOTBETCTBYIOLLIEE onTUMarnbHoMy pacnpegenenuto Cl1, onpegensietca paBeHcTBOM (2). U3 (2),

B YaCTHOCTM, BbITEKAET, YTO CPEaHNA OTHOCUTENbHLIN yLiep6, HAHOCKMMbIN FPYNNOBOKM Lienu npu

onTumansHoM pacnpegenenus CI no uensm, paBeH:

U = 0 = |~ (1= w)lFd (1—w{Nﬂ}) . 3)

I

3ameuvanune. MocnegHas dopmyna yTouHsaeT cdopmyny (4) paboTel [5], gatowyio npea-

CTaBrneHve MakcuMarbHOro CpefHero yuwepba rpynnoBon Lenu, 1 coBnagaeT C nocrnegHen npu

{Ni}z 0. Pasnuuvne mexay CpeaHUMM OTHOCUTENbHbIMU yuiepGamu rpynnoBov Lenu, HanaeH-
i

HbiMK No copmyne (3) HacTosdLwen paboTbl K No cbopmyne (4) paboTbl [5], 4OBONMBHO OLWLYTUMO
npu N < N, 1 3Ha4YeHunax w, 6nuskux k 1. Tak, npn —-=04 1w = 0,9 cpeaHNn OTHOCUTESBbHLIN

ywiep6, BblMMCeHHbIM no dopmyne (3), paeeH 0,36, a no BTopou coopmyne = 0,6.
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Mpn paccmoTpenun dyHkUuMM R(x) Hamn Takke 6biNo ycTaHOBNEHO, 4TO R(x) mocTuraet
MUHUMYMa nNpu x = 0, x = n. Taknm obpasom, byHkuusa R(n;, n — n;) AOCTUraeT MMHMMYyMa B TOM-
kax n; = 0, n; = n, npyn 3Tom R(0,n) = R(n,0). Moatomy pacnpeaenexuto CI1 no uenam, npu Ko-
Topom M(X) moCTUraet MMHMMYyMa, OTBEYaeT C TOYHOCTbIO 40 NepecTaHoBoK Habop (N, O, ...,0).
Ons atoro Habopa M(X) =1 — (1 — w)". CpeaHuin oTHOCUTENbHBI yLIep6, HaHOCKUMBIA rpynMo-
BOM Lenu, npu ykasaHHoM pacnpegenexusa Cl1 no uensam paseH:

MX) _ 1-(1-w)N
Ny B Ny

(4)

N ABNSIETCA MUHUMarnbHbIM. QTOT pe3ynbTaT YTOYHSIeT pesynstaTt paboTsl [5], cornacHo KoTopoMy
MWHUMarbHOE 3Ha4YeHue cpegHero yuiepba gocTuraeTcst Npy cry4yakHOM PaBHOMEPHOM Lene-

pacnpeaeneHuu.

. M(X) N
Wccnegyem acumntotuyeckme ceonctea Uy, = Py = - a, N, — oo.
i I

Myctb {a} > 0, TOrga [Nﬂ] - [a], {Nﬁ} — {a}. I3 dopmynbl (2) B 3TOM criyyae nony4yaem, YTo:
I o

Lim 25 = 1 — (1 - )@ (1 - w{ad). (5)

N o Nu
Ny

MycTb a — Lenoe nonoxuTensHoe Yncno, Tak Yto {a} = 0. PaccMoTpum aBa criyyas:

N N N N
i) =0 o i) -emn i)
Nl—l Nl—l Nl—l Nl—l
B o6oux cnyvasax popmyna (5) octaeTcsa cnpaBeanvBom, a, cnegoBaTenbHO, OCTaeTcs cnpa-

o N
BEASMBON 1 NPU MPON3BOSEHOM CTPEMIIEHNM —— K a. B cnyyae a = 0 ¢popmyna (5) nerko nposepsi-
i

etcs. Takum obpasom, hopmyna (5) okasbiBaeTCA CnpaBeamMBO Npu ModbIX 3Ha4YeHusax a = 0.

O603Haunm npaByto YacTb paBeHCTBa (5) yepes F(w, @). MNpn drnkcnpoBaHHOM w YHKUNS
F(w, @) npencTaBnsieT HEMpepbIBHYH, KYCOYHO-NTMHEWNHY (DYHKLMIO, aCUMNTOTUYECKM CTpEMSI-
wyrocsa k eguHuue (Npy a - ). Ha kaxgom ydactke (k,k + 1) (k — uenoe HeoTpuuaTenbHoe
uncno) yHKuMa F(w, a) NUHeNHa 1 TaHreHe ee yrna HaknoHa paseH w(1 — w)¥, HanbonbLluas
CKOPOCTb pOCTa 3ToW (PyHKUUKN paBHa w 1 gocTuraetca Ha yyvactke (0,1).

MocTpoum rpaduk pyHKUMM F(w, @) = 1 — (1 — w)[*(1 — w{a}) (cm. pucyHok 1) ans pas-
NNYHBIX 3Ha4YeHnn w (Hanpumep, w = 0,1;0,5;0,9).

/ el

N .«

N4

o]

1/

N/

ol : : : : : I —m—ro50)

ES

=—#=—F(0,9;a)

1 2 3 4 5 6 F(0,1a)

PucyHok 1 — Mpadomkn doyHkumin F(w, )
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Y/IK 330.42
C.®.BUKYJIOB, OOKTOp 3KOHOMUYECKUX HaYK,
npodgyeccop
H.B. ®UPOB, 0OKTOP S3KOHOMUYECKMX HayK,
npodeccop

K BONPOCY NPOrHO3UPOBAHUSA BO3MOXXHOCTEN FOCYOAPCTBA
NO PECYPCHOMY OBECINEYEHUIO CTPOUTEJIbCTBA BOOPYXEHHbLIX CUN P®

PaccmompeHbl Memoodu4yeckue 80rpocChkl NPoeHO3UposaHUsi obbema accugHogaHul, 8bi0ensieMbixX
e2ocydapcmeoM Ha HauUOHarlbHyt0 060POHY 8 UHMepecax OUEHKU PecypcHo20 obecriedeHus1 cmpoumerib-
cmea BoopyxeHHbix Cun P®. Noka3aHo, Ymo UCMonb308aHuUe npu cmamucmu4yeckoM aHanu3e 8asiogo20
8HymMpeHHe20 rPo0yKma 3as81eHHbIX U UCMOHEHHbIX 06beM08 accu2Ho8aHUl Ha HayuUOHarbHyt0 060pOHY
He 20008bIx UHOUBUOYaribHbIX HabnodeHud, a rMpedrnoXeHHbIX 8 cmambe KyMynsamueHbIX 3HadyeHul uccrie-
OyeMbix riokazamerel 3a namunemHull nepuod cyuecmeeHHo rosbitiaem A0CMOBEPHOCMb MPO2HO3a.

Knrodeenle crnoea: rpozHosuposaHue; pacxolbl Ha HauuoHaslbHyr0 0BOPOHY, cmamucmuYecKul
aHanus; 0ogepumersbHasi 86POSIMHOCTIb.

B cootBeTcTBUM C NpUHUMNAMKM NPOrpaMMHO-LENeBoro niaHMpoBaHus npu paspaboTtke
NporpaMMHbIX 1 MNaHOBbIX AOKYMEHTOB B 0brnactu o60opoHbl BCerga paccMaTpmuBaroTca n corna-
CoBbIBalOTCA Mexay cobon, ¢ OAHOM CTOPOHLI, NOTPEBHOCTM rocyaapcTea, a C ApPYroln CTOPOHBI,
€ro BO3MOXXHOCTW N0 UX YAOBNETBOPEHMIO. [1pOrHO3npoBaHne BO3MOXHOCTEW rocyaapcTaa no gu-
HaHCOBOMY obecneyeHuto HaunoHanbHon 060poHbI ABNSETCs 0ba3aTenbHbIM acnekToM uccrne-
[OBaHM NepcnekTuB cTpoutenbcTea BoopyxeHHbix Cun (BC) PO n pasButus BOOPYXEHUsI, BO-
€HHOW 1 cneumnansHon TexHukn (BBCT).

Bonpocam nNporHo3mMpoBaHWs BOEHHbIX PacxXO[OB Kak B TEOPETUYECKOM, TaK M NpakTnye-
CKOM acrnekrax, OLUEeHKe MX BNUSAHUS Ha 9KOHOMUKY rocygapcTBa NocesilleH psg pabot. Tak B pa-
boote [1] paccmaTpmBarOTCA MPOMOPLUN OCHOBHbLIX HaMpaBEHUA roCcydapCTBEHHbIX PACXOOoB,
BKMOYasa pacxoabl Ha 06opoHy. B paboTe [2] uccnegoBaHbl BONPOCH! BINAHWUSA Ha CTPYKTYPY FrOCy-
[apCTBEHHbIX pacxodoB, CUCTEMHbLIX pUCKOB. MeToanyeckum acnekram nporHo3vpoBaHus 3aTpaT
Ha 06opoHy nocesLeHbl paboTel [3; 4 n ap.]. PesynbTaThl aHanm3a BOEHHbLIX PacxogoB B NPaKTu-
YeCKOW MMOCKOCTU npueBedeHbl B paboTax [5-7]. BaanmoBnusaHne BOEHHbIX pacxodoB U SKOHOMUKM
rocygapcTea uccrnenoBaHo B paboTtax [8; 9].

BmecTe c Tem cnegyeTt oTMETUTb, YTO METOAMYECKY0 6a3y NPOrHO3MPOBaHMA 3aTpaT Ha Hauu-
OHarnbHyl0 0BOPOHY HemMb3s CYMTaTb OKOHYaTeNbHO CHOopMMpoBaHHOW. HeobxoamMm MOUCK HOBbIX
NOAXOA0B K peLLeHno paccMaTpmBaemMon Npobnems! 1 X JOBEAEHWIO 0 NPaKTU4EeCKON peanusauun.

BosmoxxHOCTM rocygapctea no (pMHaHCUPOBaHUIO HAaLMOHaNbHOW O0BOPOHbI B 3HAYUTESb-
HOW CTENEHN oNpeaensitoTCs BarioBbIM BHYTPpeHHUM npoaykTom (BBI) rocyaapcTtea. Pacxoabl de-
AepanbHoro GiogxeTa pacnpegensioTca no psgy HanpasfeHwun: coumanbHas nonuvTuka; Haumo-
HanbHasi 060poHa; HauuoHanbHas 6e30MacHOCTb M NPaBOOXPaHUTENbHASA OEATENbHOCTD; HaLMo-
HanbHasi 9KOHOMMKA; obLLerocygapCTBEHHbIE BOMPOCHI; 34paBOOXpaHeHue; obpasoBaHve u ap.
Mexay HanpaBneHnsiMm1, HECMOTPSA Ha NOCTOSAHHbIE ONPeaeNeHHbIE N3MEHEHMS B X NPUOpUTETAX,
HabnogalTca B onNpeferieHHoN CTeneHyn JOCTaToOMHO YCTOMYMBbLIE Nponopuun B o6bemax Bblae-
nsiembix 6104KeTHbIX CPeacTB. B ¢BA3M ¢ 3TMM ypoBEeHb (PMHAHCMpPOBaHNst 060POHbI, 3gpaBooxpa-
HEeHUS, HayKNU 1 ApYrMx HanpaBneHWUn Kak y Hac, Tak 1 3a pybexom 3a4acTylo BbIpaXatoT B JONSX
OT BanoBOro BHyTPEHHero npoaykra. PaccmMoTpmum BO3MOXHOCTb MPUMEHEHUS YKa3aHHOro nokasa-
Tensa Ans NPOrHo3MpoBaHNS OXUAAEMbIX PAacX040B rocyaapCTBa Ha HaUMOHaNbHy 060POHY.

Beenewm cnegytowme obosHaveHus: V., V, v — o6bem BBI1, ytBepXaeHHble u doak-

BBIl? "HOpan’ " HOgpakr
TUYECKM BbIIENEHHBIE aCCUrHOBAHMS Ha HaLMOHarnbHy0 0BOPOHY, COOTBETCTBEHHO; d,, d — [0S
cpeacTte Ha obopoHy B BBIT B t-M rogy v ee cpegHee 3Ha4yeHMEe 3a paccMaTpuUBaeMbln nepuoa
BPEMEHU, COOTBETCTBEHHO, %; 0 — cpefHee KBagpaTuyeckoe OTKNOHeHWe nokasatens d; f — fo-
BepuTenbHasa BEpPOATHOCTb; HT';, BI'; — HVXKHAS U BEPXHAS rpaHuua nokasartens d; n — Konn4ecTso
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HabntogeHun; Srp, — OTHOCUTESNIBHOE OTKIOHEHMEe BepxHel (HUXHEN) rpaHnLibl nokasartens d ot
ero cpefHero aHaveHus (8., = (Brd —d)/d).

Mpoeegem aHanua rogosBbix 06bemoB BBIT n Bbigensgembix Ha 060pPOHY acCUrHOBaHUN,
npeacTasBneHHbIX B Tabnuue 1, onpegenum CroXmneLLeecs: MexXay HAMU COOTHOLLEHNE U pacCMOoT-
pYM BO3MOXHOCTb M 060CHOBaHHOCTb NPUMEHEHWS 3TOrO NoKa3aTerns B Lensax NporHo3npoBaHns
3KOHOMUYECKNX BO3MOXHOCTEN rocygapcTea B ccpepe 060pOHbI.

B pesynbrate 06paboTkm gaHHbIX, NpeacTaBrneHHbIX B Tabnvue 1, yCTaHOBNEHO, YTO 3a
nepviog 1998-2020 rr. B cpeaHeM Aons pacxoaos Ha o6opoHy B BBI (d) cocTaenser ~2,84%, a
cpegHee KBagpaTuyeckoe OTKNoHeHne nokasaTtens — o = 0,45. PacxoxaeHne mexay akTnyeckm
BblAENEeHHbIMN U 3ansiaHUPOBAHHBIMW aCCUTHOBaHUAMW He3HauUTenbHOEe U B CpedHeEM COCTaB-
nsaet Bcero 4,61%. [eTtanbHbli CONOCTaBUTENbHLIN aHann3 yTBePXXAEHHbIX U UCMOMHEHHbIX ac-
CUrHOBAHUIN MO3BOSISIET BbIAENUTb TPU 3Tana B prHaHCUMPOBaHMM HaLMOHaNbHOM 060pOoHbI. OT-
nnyme yTBepXaeHHbIX N hakTUYeCKnX roqoBbIX PacxodoB Ha HaunoHasbHy0 060pOoHY B NepBbIi
nepuog 1998-2002 rr. Haxogmnock B gnanasoHe 4 — 20%, B cneayrowun nepuog go 2010 roga —
B npegenax ogHoro npoueHTa, a ¢ 2011 roga — Ha ypoBHe 4 — 7%. BmecTe ¢ TeMm, HECMOTpSA Ha
BPEMEHAMM CYLLIECTBEHHbIE OTMNYMSA B FOAOBbIX BbIOENEHHbIX U MAaHUPYEMbIX (PUHAHCOBbLIX
cpencTtBax, oTnnyne B UX CyMMapHbIX obbemMax B TeKyLleM nepuoge cocrtasnset Bcero 3,2%. B
npegwectaytowme nepmoabl (1998-2010 rr.) cymmapHbie 06beMbl NNaHMPYEMbIX U BblOENEHHbIX
accuUrHoBaHMIN NpakTU4eckn cosnagaroT (oTnu4vme coctasnsaeT Bcero ~0,06%).

Tabnuua 1 — IuHaM1ka MakpoO3KOHOMMYECKUX NokasaTenel 1 060poHHbIX pacxodos 3a nepuog 1995-2022 rr.t

1995 1996 1997 2998 1999 2000 2001
BBI1 mnpga pyo6. 1428,5 2007,8 23425 2629,6 4823,2 7305,6 8943,6
W-g BBI % - - 115,1 118,6 172,5 137,6 116,5
WHdnsums % 131,6 21,8 11,0 84,5 36,6 20,1 18,8
Hau. o6op. yTB. GrogxeT mnpga py6. - - - 81,8 93,7 209,4 214,7
Hau. o6op. ncnonHeHo mnpa pyo. - - - 65,1 115,6 191,7 2477

2002 2003 2004 2005 2006 2007 2008
BBI1 mnpa pyo6. 10830,5 | 13208,2 | 17027,2 | 21609,8 | 26917,2 | 33247,5 | 41276,8
n-p BBI % 115,6 113,8 120,3 119,3 115,2 113,8 118,0
WHdbnsums % 15,06 11,99 11,74 10,91 9,0 11,87 13,28

Hau. obop. yTB. GrogxeT | mnpg pyo. 284,2 354,9 427,4 578,4 686,1 839,1 1044,2
Hau. o6op. ncnonHeHo mnpa pyo6. 295,3 355,7 430,0 581,1 681,8 831,9 1040,9

2009 2010 2011 2012 2013 2014 2015
BBI mnpa py6. | 38807,2 | 46308,5 | 60114,0 | 68103,4 | 72985,7 | 79030,0 | 83087,4
W-p BBl % 102,0 114,2 115,9 108,9 105,3 107,5 107,2
NHpnaumsa % 8,8 8,78 6,1 6,58 6,45 11,36 12,91

Hau. o6op. yTB. GlogxeT | mnpa py6. 1203,7 | 1288,7 | 1524,4 | 1832,2 | 2111,7 | 2481,3 | 3187,8
Hau. o6op. ncnonHeHo mnpa pyo6. 1188,2 1276,5 1516,0 1812,4 2103,6 2479,1 3181,4

2016 2017 2018 2019 2020 2021 2022
BBIM mnpg py6. | 85616,1 | 91843,2 |103861,7 | 109608,3|107658,2|135295,0 | 151455,6
-g BBI % 102,8 105,3 110,0 103,1 100,9 116,4 114,3
WHdnsaums % 5,4 2,5 4,3 3,0 4.9 8,39 11,94

Hau. o6op. yTB. GlogxeT mnpa pyo. 3806,4 | 3059,6 | 3063,0 | 3233,5 | 3308,1 | 3108,0 | 3256,4
Hau. o6op. ncnonHeHo mnpga py6. 3775,3 | 2852,3 | 2827,0 | 2997,4 | 3168,8

1 CocraeneHo asTopamu no aaHHbIM: BBIM Poccun no rogam: 1991-2023 // Muposble duHaHckl. — http://global-
finances.ru/vvp-rossii-po-godam; Ctatuctuka: pacxogbl Poccumn Ha o6opoHy // PykcnepT. — https://ruxpert.ru/Ctatu-
ctuka:Pacxogpbl_Poccuv_Ha_obopoHy; BanoBon BHYyTpeHHWUI NPOAYKT, roAoBble AaHHble (MHAEKCbI-AednaTopsl, B % K
npegbigywemy rogy) // Pocctart. — https://rosstat.gov.ru/storage/mediabank/tab4(1).htm; NHdnsaumsa B Poccum no rogam:
1991-2023 // Muposble cuHaHchl. — http://global-finances.ru/inflyatsiya-v-rossii-po-godam

BoopyxeHune n akoHomuka. 2023. Ne4(66) 44



BoeHHas akoHomMmuKa

CornacHo gaHHbIM Tabnumubl 1, Ha NepBLIN B3rNA4 rOBOPUTL O HANU4MM Kakon-nnbo ycton-
YMBOWM M TECHOW CBA3M MexAy rogoBbiM o6bemom BBI1 n BblgeneHHbiMy (MNaHupyemMbiMU K Bbl-
OENEeHnI0) aCCUrHOBaHNSIMN Ha HaLMOHarnbHY0 0O0OPOHY COMHUTENBHO. TEM He MeHee, MpOorHo-
31MpOBaHne BblgensieMbix Ha 000pPOHY accurHoBaHumn Yepes mx gonto B BBIT rocypnapcTtea octa-
€TCS1 OAHUM M3 OCHOBHbIX U3 BECbMa OrpaHM4YeHHOro Asisi 3Ton Lenu cnocobos.

B Tabnuue 2 npmBeaeHbl pesynbraTbl CTaTUCTUYECKOro aHann3a aaHHbix o BBl n daktn-
Yecku BblaeneHHbIXx 06bemax accurHoBaHmi Ha 06opoHy ¢ 1998 no 2022 rr.

Tabnuua 2 — CpegHee 3Ha4eHne [onm 060pOoHHBLIX pacxonoB B BB, ee BEpXHSIA 1 HMKHASI rpaHULbl U
cpefHee KBagpaTU4eCcKoe OTKIOHEHNE

Ne Mepuon d o B HI By 6rpcp, %
HabntogeHve — gaHHble 3a rog
1 | 1998-2020 rr. 2,84 0,45 0,7 2,36 3,31 16,87
0,8 2,24 3,43 21,00
0,9 2,06 3,61 27,29
0,95 1,90 3,77 32,91
HabntogeHve — KyMynsaTUBHbIE AaHHbIE 3@ NATb NeT
2 | 1998-2020 rr. 2,87 0,31 0,7 2,53 3,20 11,70
0,8 2,45 3,28 14,57
0,9 2,32 3,41 19,00
0,95 2,21 3,53 23,01
HabntogeHne — KyMynsaTUBHbIE AaHHbIE 3@ NATb NeT
3 | 1998-2010 rr. 2,67 0,07 0.7 2,59 2,74 2,70
0,8 2,58 2,76 3,39
0,9 2,55 2,78 4,45
0,95 2,52 2,81 5,44
HabntogeHne — KyMynaTUBHbIE AaHHbIE 3a NATb NeT
4 | 2011-2020 rr. 3,30 0,16 0,7 3,12 3,49 5,61
0,8 3,07 3,54 7,16
0,9 2,98 3,63 9,80
0,95 2,89 3,71 12,46

B BapunaHTe N21 B kauecTBe eOUHNYHOIO HabNoaeHNSI MPUHNMAKOTCS rogoBbIe NoKa3aTenm
3a nepuog 1998-2020 rr., Bcero 23 HabnogeHnda. Pedynbratel aHanma3a nokasanu, 4Yto cpegHee
KBagpaTmyeckoe OTKNOHeHe 4onm 060poHHbIX pacxoaos B BBI cylecTBeHHO, BCreaCcTBME Yero
LenecoobpasHOCTb UCMONb30BaHUS MOJTYYEHHbLIX OCHOBHbIX CTATUCTUYECKUX AAHHbLIX ANs npo-
rHo3a 060POHHbBIX PacX040B CTAHOBUTCSH COMHUTENbHBIM. Tak, A4ns JOBEPUTENbHON BEPOSTHOCTH
0,7 OTKITOHEHME TPaHNYHbBIX 3HAYEHMI Aonn o6opoHHbIX pacxogoe B BBl ot cpegHero sHavyeHus
cocTtaBndet ~17%, a and BepoatHocTn 0,9 gocTturaet 27%. Takon LWMPOKMA pa3bpoc NPOrHO3HbIX
3Ha4yeHUn O0BOPOHHBIX PaAcXo4oB CO34AET 3HAYUTENBbHYI HeonpedeneHHOCTb Npu paspaboTtke
NSIAaHOBbIX N MPOrpaMMHbIX JOKYMEHTOB. Tpebyetca pa3paboTka n npMMeHeHne B Lensax Gonee
KOPPEKTHOro NporHosa hMHAHCOBLIX BO3MOXHOCTEN rocyaapcTea B cdepe 0b60opoHbl cneumanb-
HbIX METOOUYECKUX NPUEMOB, CYXXaLMX pa3dpoC NPOrHO3HLIX OLIEHOK.

Ha senunuuny BBI, kak n Ha 06bemMbl ro4OBbIX aCCUIHOBaHW, BblAeNseMbIX Ha 060POHY,
OKa3blBaeT BNUAHME MHOXECTBO CriyvarHblX paktopoB. O4eBUOHO, YTO HOMeEHKMNaTypa dakTo-
poB, BENUYMHA 1 HanpaeBneHne X BO3OeNCTBMSA MEHSAIOTCA OT roga K rogy. Bmecte ¢ Tem cneayet
OTMETUTb, YTO B CTOXACTUYECKNX CUCTEMAX 3aKOHOMEPHOCTb HE MOXET MPOSIBATLCA MHAYe Kak
B MacCOBOCTU NpW B3aMMHOW KOMMEHcauMmM MHAMBMAYANbHbBIX OTKIOHEHUA B TY UMW UHYIO CTO-
POHy. B CBAA3M C 3TUM C LieNnblo CHUXKEHNSI BNUAHUA CryYarHbIX (0akTOpOB U CMArYeHns npobnemsol
YCTaHOBMEHUNS KONMMYECTBEHHOM B3aUMOCBSA3N U OLEHKN BINSIHUS MAKPO3KOHOMNYECKMX NoKa3a-
Ternemn Ha BOEHHbIN BogpkeT npegnaraeTca o6begMHUTL MHANBMAYAlbHbIE rO40BbIE NOKA3aTenm B
bonee o0ObemHble wHAMBMAYyanbHble HabnogeHus. Tak, B KayecTBe WHAMBUAYaNbHbIX
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HabngeHUn npeanaraeTcsl paccMmaTpuBaTtb He rogoBble nokasatenu BBl u Bblgensiemble Ha
06OpPOHY acCUrHoBaHus, a UX CyMMapHble 06beMbl 3a HeCcKomnbKo net. Npu Takom nogxoge npo-
M30MAET YacTUYHasi HUBENUPOBKA ClyYanHbIX (DaKTOPOB, a UX BO3OENCTBUE HA TaKNe CyMMapHble
nokasarenu, 6e3ycrnoBHO, CHU3UTCS NO CPABHEHUIO C BIISIHWEM Ha roAoBble nokasaTenu. Y4nThbl-
Basi CNOXMBLUYHOCS NMPaKTUKY NIaHMPOBaHWUA, NpeanaraeTcsl paccMmaTpueartb NATUNETHUE Nepu-
oabl. Mpn 3TOM OTMETUM, UTO B METOOMYECKOM NIiaHe He NPUHLMNNANbHO B KAKOM BPEMEHHOM
WHTepBare paccmatpmBaTb 0006LLEeHHbIE (KYMYNATUBHLIE) MOKa3aTenu.

Pesynbrathl aHanM3a ykasaHHbIX KYMYMASTUBHbIX OAHHbIX 3@ NATUNETHWE nepuoabl npea-
cTaeneHbl B BapuaHTe Ne2 tabnuupl 2. Mpn He3HaUYNTENbLHOM M3MEHeHUN nokasarens d no cpas-
HEHWIO C NePBbIM BapnaHTOM cpedHee KBaapaTU4eCcKoe OTKIMOHEHME 00NN BOEHHbIX PpacXO4oB B
BBI1 cokpaTunocb CcyLleCcTBEHHO, YTO NOoATBepXKAaeT a(PPeKTMBHOCTL Takoro npuemMa B Lensax
CHWKEHUSA JnanasoHa NPOrHO3HbIX OLEHOK BblaensieMblX Ha 060pOoHYy accurHoBaHum u obycnos-
nnBaeT NpmMBREKaTeNbHOCTb €ro NPakTUYECKOro NPUMEHEHMS.

B noateepxxaeHne aTOro tesuca Ha pucyHke 1 OoTpakeHbl BEPXHAS U HWXKHAS rpaHuubl
AONM pacxof4oB Ha HaumoHanbHyto 06opoHy B o6beme BBI1 ons pasnuyHbiX ypoBHEN OOBEPU-
TENbHOW BEPOSATHOCTMW, pacCYMTaHHbIE HA OCHOBE MHAMBMAYaNbHbIX HabnogeHu ¢ 1998 roga no
HacTosiwee Bpems. O4eBnaHO 3HadmTenbHoe (Ha ~30%) CoKpalleHne OOBEPUTENbHOMO UHTEpP-
Bana Jonm pacxofoB Ha HaumoHanbHy o6opoHy B 06beme BBI npu ncnonb3osaHmm B kKayecTse
MHAMBMAYaNbHbIX HABNIOOEHNA KYMYNATUBHbBIX NOKa3aTenen.

C TOYKM 3peHnst YPOBHS U CTabUNbHOCTM OBOPOHHBIX PAcXO4OB CrieayeT Bblaenutb OBa
atana: 1998-2010 rr. n ¢ 2011 roga no HacTosiLee Bpems (CM. BapuaHTbl 3 1 4 Tabnuupl 2). Bropown
aTan xapaktepuayeTcsa 6ornee BbICOKMM YPOBHEM BOEHHbIX pacxoaos (d = 3,3%) Mo CpaBHEHUIO C
nepBbIM 3TAMNoM, rge cpegHee 3HayeHne 0OOPOHHBIX pacxodoB CocTaBnano 2,67% ot BBI. Mpwu
3TOM ANS TEKyLlero BTOPOro atana cpegHee KBagpaTtuyeckoe OTKNOHEHWe A0NM pacxodoB Ha 060-
poHy B BBI1 coctaBnseT Bcero 0,16. [Ana cpaBHEHNA HAaNOMHWM, 4YTO B NepBOM BapuaHTte ¢ = 0,45.

B T0 xe Bpems nepsbivt aTan (4o 2010 r.) Hapsagy ¢ 6onee HU3KUM YPOBHEM XapaKTepusy-
etcs bonee cTabunbHbIMU pacxogammn Ha HauMoHanbHY 060POHY, YTO NOATBEPXKAAETCS HU3KUM
nokasarenem og. Cpean npuynH Takon AMHAMUKM ODOOPOHHBLIX PACXOAOB criedyeT OTMETUTb
000CTpeHne B nocnegHee BpeMs BOEHHO-NONMUTUYECKON OO6CTaHOBKM.
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* Ha OCHOBE KyMYMSITUBHbIX NokasaTenei

PVIcyHOK 1- BerHHﬂ N HWXXHAA TpaHWUbl O0SIN pacxXxogoB Ha HaUuMOHallbHYO 060p0Hy, YCTaHOBJ1€HHbIE
Ha OCHOBE rojoBbIX U KyMYJNATUBHbIX CTaTUCTUYECKUX OAaHHbIX

BoopyxeHune n akoHomuka. 2023. Ne4(66) 46



BoeHHas akoHomMmuKa

[nsa oueHkn BNUAHUS MHANALMOHHBIX NPOLECCOB HA OCHOBHbLIE CTAaTUCTUYECKME NOKa3a-
Tenn Hamu GbINK paccMOTPeHbl BapunaHThbl, korga BBl un accurHoBaHma Ha 060poHy paccmatpu-
BalIMCb He B TEKYLLMX, a B eAnHbIX (6a30BbIX) LieHax. YCTaHOBIEHO, YTO pe3yrbTaTbl CTaTUCTUYe-
CKOro aHarnusa He 3aBuUCAT OT 0a30BOro roga, K KOTOPOMY MPMBOOATCS SKOHOMUYECKME MOoKa3la-
Tenn. bonee Toro, yyeT MHPNALMOHHBLIX NPOLLECCOB PaKTUYECKN HE BINAET U Ha pesynbTaThbl cTa-
TUCTUYECKOro aHanmaa. PacxoxaeHne B OCHOBHbIX CTAaTUCTUYECKUX XapakTepucTukax d u o He
npeBbILIAET pacyYeTHbIX MOrPeLLUHOCTEN.

Takum obpas3om, aHanmM3 UCXOAHbIX CTATUCTUYECKMX AaHHbIX No BBI, nnaHupyembix n
aKkTU4ECKN BbIOENEHHbIX HA HALMOHAaNbHYH 060POHY aCCUTHOBaHWIA, NPOBOAMMBIN B UHTEPECAX
OLIEHKN BO3MOXHOCTU rocyaapcTea no oMHaHCMPOBAHUIO HALMOHAaNbHOM 0BOPOHbI MOXHO U1 Lie-
necoobpasHo NPOBOANTL B TEKYLLUX LIEHAX.

C y4yeTom pesynbTaToB NPOBEAEHHOIO CTAaTUCTUYECKOrO aHanm3a BEPXHIOK M HUDKHIOK rpa-
HWULbI 4ONM 3aTpaT Ha HauMoHanbHy 06opoHy B o6beme BBl MoxHO onpeaennte no doopmMmynam:

Bla,, = 3301+ 0,161t (1)
Hlq,, =3,301—-0,161tp, )

rae tg — koappnumeHT CTbloaeHTa, 3Ha4YEHNs KOTOPOTO, MCXoAs M3 obbema BbIGOPOYHON COBO-
KyNMHOCTM, MCNONb3yeMON B JaHHOW paboTe, npeacrasneHbl B Tabnuvue 3.
Tabnuvua 3 — 3HaveHus koadpduumeHta CTologeHTa

B 0,4 0,5 0,6 0,7 0,8 0,9 0,95 0,99
tp 0,559 0,727 0,920 1,156 1,476 2,015 2,571 4,032

Pe3ynbTaThl OLEHKN rpaHnYHbIX 3Ha4YeHUn nokasaTensa d npeactasneHbl Ha PUCYHKe 2.
MporHo3 o6bema accMrHoBaHUM Ha HauMOHanbHY0 06OPOHY NpW 3aA4aHHON AOBEpPUTENb-
HOW BEPOSATHOCTU MOXET ObITb NpeAcTaBneH criedyowmm obpasom:

VHo =071 0,01 VBBH HFd (ﬂ) A0 0,01 VBBH Brd(ﬁ)- (3)

BepxHsasa 1 HWKHAS rpaHuubl JONN pacxogoB Ha HauMoHarnbHyto 06opoHy B o6beme BBl
NPVHMMAIOTCA COrNacHO PUCYHKY 2 NMBo paccymTbIBaOTCA Mo 3aBMcMMocTsaM (1) u (2).

d, %

Bl dHo/Bm/
y

3 \

HI' d

HO/BBIT
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2
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PucyHok 2 — [loBepuTenbHbIA MHTEPBanN 40NM 3aTpaT Ha HauuoHanbHy 06opoHy B 06beme BBl
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Mpeanaraembli NOAX0A K NPOrHO3MPOBAHUIO SKOHOMUYECKMX BO3MOXHOCTEN rocygapcTea
no (oMHAHCUPOBAHUIO MEPONPUATUA HaLMOHaNbHOM O0BOPOHBI HA OCHOBE aHanu3a cTaTtucTuye-
CKUX KYMYIATUBHbBIX AaHHbIX MOXHO MCMNOMb30BaTb TOMNbKO ANSA OLEHKN NepMaHEHTHbIX (YCTaHo-
BMBLUWXCSA) HaNpaBneHUn pacxogoBs (3N1IeMeHTOB 3aTtpaT) 6e3 yyeTta BrmsiHus opCc-MaXKopHbIX 00-
cToATENBLCTB. M3MeHeHus B ypoBHE hMHAHCMPOBaHNSA 000POHLI BCNEACTBME TakMX HENpeackasy-
€MbIX UK TPYAHO NPOrHO3NPYEMbIX COOLITUIN HEOOXOAMMO OLEHMBATL OTAENbHO. Tak, B 2022 rogy
pacxopbl Ha HauWoHanbHy0 060POHY BbIPOCAM MO AAaHHBLIM PsAa MCTOYHMKOB MO CPaBHEHWUIO C
yTBEPXAEHHbIM 06beMOM Ha ~1,2 TprnH py6. YkazaHHasa pasHuua — npuMepHasi CTOMMOCTb cne-
umanbHon BoeHHomn onepauun (CBO). [Ina nporHo3npoBaHus Takux 4OMOMHUTENbHbBIX 3aTparT, Bbl-
3BaHHbIX POPC-MaXOPHbIMU OBCTOATENBCTBAMM, MOXET ObITb MCNONb30BaH BCreACTBUE 3HAYM-
TEeNbHON HeOoNnpeaeneHHOCTU OrpaHWYeHHbI Kpyr cneuudguyecknx MeTodoB, XapaKTepusyio-
LLIMXCS, KaK NpaBmno, HU3KOW JOCTOBEPHOCTHIO OLIEHKMU.

Bonpoc o Tom, npu Kakon AOBEPUTENBHOW BEPOATHOCTU XenaTenbHO paccymTbiBaTb BO3-
MOXHOCTW rocygapcTBa MO pecypcHOMy obecrneveHnto 000pPOHHLIX NOTPeBGHOCTEN BbIXOAUT 3a
paMKn paccmaTpuBaeMbIX B CTaTbe MeToandeckmx acnekToB. B paboTte «BoeHHO-3KOHOMUYECKU
aHanM3»? cYMTaeTCs, YTO B YACTM SKOHOMUYECKNX OLEHOK AOCTATOYHO npuHumats f = 0,7. Ans
yKa3aHHOW OBEPUTENBHOM BEPOATHOCTM B Tabnuue 4 npuBeaeHbl pe3ynbraTbl NPOrHo3a uHaH-
CUpoBaHMs 060POHHbLIX pacxonos Ha 2025-2034 rr. [aHHble o BBl npuHaThl cornacHo MporHosy
coumanbHO-3koOHOMUYeckoro pa3sutus PO Ha nepuoa go 2036 rogad. OTMeTUM, YTO NpuBeneH-
HbI HUWXXe NPOrHO3 BBUAY HECKOSbKO ycTapeBLen nHdopmauun no oobemam BBIT HocuT B 6onb-
LUen CTENEHN UNMCTPaUMOHHbBIV XapakTep 1 OTpaXKaeT NPakTUYeCKyo peanm3yeMOoCTb U3ITOXEH-
HbIX NONOXEHUN. 34eCb, B YACTHOCTU, HE yYTEHbl AOMOMHUTENbHbIE 3aTpaThl, BeldBaHHbIe CBO.

Tabnuua 4 — MNporHo3 accUrHoBaHWM, BbligeNAeMblX Ha HaunoHanbHyto 06opoHy Ao 2034 roga, mnpg py6.

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 |3a 10 net
HT'; | 4904,3 | 5243,2 | 5598,2 | 5975,1 | 6352,6 | 6773,4 | 7242,3 | 7735,9 | 8272,0 | 8848,7 | 66946
BI'; | 5485,9 | 5865,0 | 6262,1 | 6683,7 | 7106,0 | 7576,7 | 8101,2 | 8653,4 | 9253,0 | 9898,1 | 74885

Mpun paspaboTke NMaHOBbLIX Y NPOrpaMMHbIX JOKYMEHTOB B Bornbluen cteneHn Heobxo-
AMNMO OPUEHTUPOBATLCS HA CyMMapHble accurHoBaHms 3a 5 n 10 net. B rogoBom paspese MoxeT
6bITb gonyuleHa 6onblias cBoboaa B NnaHe BbIXOAa 3a Npeaenbl yCTaHOBMEHHbIX rpaHuu. B pac-
CMOTPEHHOM npumepe HeobXoAMMO OPUEHTUPOBATLCHA HA TO, YTO rOCYy4apCTBO C BEPOSTHOCTLIO
0,85 He BblAenuT 3a paccMaTpuBaeMbln 4ECATUNETHUI NEpUo BpeMEHN Ha HaunoHarnbHyo 060-
poHy 6onee 75 TpnH py6. YkasaHHbI 06bem (OMHaHCOBbLIX CPEACTB, HE0OX04MMO paccMaTpuBaTth
KaK IMMUT 1 NPy NAaHMPOBaHUN MEPONPUATUA CTPEMUTLCS €ro He NpeBbIWaTh.

Mpun oLeHke BO3MOXHOCTEN rocydapcTea No (oMHAHCUPOBaHUIO 0BOPOHHbBIX PAcXoaoB XKena-
TEeNbHO y4MTbiBaTb OLIMOKY MPOrHO3a coumanbHO-3KOHOMMYeEcKoro passutusa Poccuickon depepa-
unn. Hxe npeacraBneHbl pesynbTaThl aHanuaa owmbok odmumanbHbix nporHo3os BB B 3aBucumo-
CTW OT NPOrHO3HOro nNepuoaa (pucyHok 4). Mpu aTom nog owmbkon nporHosa BBl noHnmaeTcsa oTHO-
CUTEmNbHOE OTKIMOHEHWE ero NPOrHO3HOrO 3Ha4YeHUs OT (PaKTUYECKOTO, BbIPaXXEHHOE B NPOLEHTaXx.

Ownbky nporHo3a BBI1 MOXHO onpegenntb No yCTaHOBEHHbIM HAMW 3aBUCUMOCTSIM:

8asn = 0,037 — 0,57T2 + 5,94T — 2,39 (R2 = 0,870), (4)
nmbo
Suon = 3.05T + 1,04 (R? = 0,864), (5)

roe 8,,, — olwmnbKka nporHosa (%); T — rny6uHa nporHosa (ner), R? — koadppULMEHT AeTepMuHaLmK.

2 BoeHHO-3KoHOMMYeckuin aHanua: y4ebHuk / Mog pea. C.®. Bukynosa. M.: Boenusgar, 2001. — 350 c.

3 MNporHo3s coumnanbHO-aKOHOMMYECKOro passutus Poccuiickoin Genepaumn Ha nepuoa go 2036 roga //
MwuHakoHoMpaseuTus Poccuu. — https://economy.gov.ru/material/directions/makroec/prognozy_socialno_ekonomich-
eskogo_razvitiya/prognoz_socialno_ekonomicheskogo_razvitiya_rossiyskoy federacii_na_pe-
riod_do_2036_goda.html
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PucyHok 4 — 3aBMCUMMOCTbL OLLMOKM NPOrHo3a oT rnyGuHbI MPOrHO3HOro Nepuoaa

Takum obpa3oM, MeToaMYECKME NOAXoAbl K CTAaTUCTUYECKOMY aHanm3y (OMHaHCMpPOBaHMS
HauMoHanbHOM 060POHbI, OCHOBaHHbIE HA MCMOMb30BaHUM HE TOA0BLIX, @ KYMYNATUBHbIX AaHHbIX
3a onpegeneHHble Nepnoabl BPEMEHW, MOXHO, @ NO HalemMy MHEeHUIo, 1 LenecoobpasHo UCnorb-
30BaTb B Ka4eCTBE OCHOBbI NMPOrHO3MPOBaHWSI aCCUrHOBaHWIA rocyaapcTBa Ha 0O0POHY, BO3MOX-
HOCTeWN No MHAHCMPOBAHMIO NPOrPaMMHbIX U NMITAaHOBLIX MepoNpuUsaTUIA cTpoutenbctea BC B ue-
nowm, Bugoe BC n pogoB BoNck.
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B.U. BABEHKOB, 0oKTOp BOEHHbIX HayK,
npodeccop
A.H. KAMNTKOX, kaHOMaaT BOEHHbIX HayK,
npocdeccop
B.B. YHELLUUHA, kaHaOngaT 9KOHOMUYECKUX HayK

BOEHHO-3KOHOMWUYECKWUI AHATTN3 NPOLIECCA B3AMMOOEUCTBUA
OPIrAHOB YINPABJNEHUA MATEPUAJIbHO-TEXHUWYECKUM OBECIMNEYEHUEM
cuUnoBbIX MUHUCTEPCTB C KOMBUHATAMU POCPE3EPBA

B cmamebe nposedéH 80eHHO-3KOHOMUYECKUL aHaslu3 rnpoueccos 83aumodelicmeusi op2aHo8 yrpas-
JIeHUs1 MamepuarbHO-mexHUYeCKUM obecredeHuUeM cuiosbix MUHUcCmepcmes ¢ kombuHamamu Pocpesepaa,
yCmaHo8/1eHO UX coOep)KkaHue, OCHOBHbIE 3aKOHOMePHOCMU, Kameaopuu, MOHAMUS, NPUHUUNb! U Memoob!
83aumolelicmeusi. PaspabomaHa meopemu4deckast Modesib 83aumModelicmausi opeaHo8 yrpaesieHusi Mame-
puarsnbHO-mexHU4ecKuM obecriedeHueM ¢ kombuHamamu Pocpesepsa.

Knroyesbie crnoga: 80eHHO-9KOHOMUYECKUU aHanu3; OmHOWEeHUS, rnpouecchl; e3aumodelicmeue;
opeaHbl yrpaesieHust;, MamepuasbHO-mexHuU4YecKoe obecriedeHue; cuiosble MUHUCMepPCmea; KoMbuHamel
Pocpesepsa.

B coBpeMeHHbIX BOEHHO-MOMUTUYECKNX N SKOHOMUYECKUX YCITOBUSX, XapakTepunsyembix
obocTtpeHnem rmbpugHon arpeccun HATO un pacwmnpeHmem caHkumi npotus Poccunckon depe-
paumn co CTOpPOHbl BonbLUMHCTBaA CTpaH 3anaga v Apyrnx rocygapcTs, HENpepbiBHO BO3pacTaeT
HeobxoauMocTb obecnedeHnss 06opPOHOCNOCOBHOCTM rocyaapcTBa U HapalmBaHus 60eBoro no-
TeHunana ero BOEHHOW OpraHu3aumm B YCIOBUSAX PECYPCHbIX OrpaHnveHnin. Ato Tpebyet rnybo-
Kov NpopaboTkM 1 AanbHENLWero pa3BmUTMsa TEOPETUHECKMX OCHOB BOEHHO-39KOHOMMUYECKOro aHa-
nm3a Kak 6a30BOro MHCTPYMEHTapMs BOEHHOW 9KOHOMMKWN, BOEHHOIO CTPOUTENbCTBa 1 obecneve-
HUS1 BOEHHO-3KOHOMMYeCcKkon 6e3onacHoCTu rocyaapcreal.

OH BbICTYNaeT B KayecTBe METOAOMOrMYEecKoro oyHaameHTa Lenoro KoMmnsiekca Hayk,
BKIMHOYAIOLLMX TaKne OCHOBHbIE BOKM Kak:

MEXOTpacreBble: BOEHHbIE HayKu, 3KOHOMUYECKNE HAYKN, MEHEIKMEHT U T.M.;

oTpacreBble: BOEHHasl 3KOHOMMKA, SKOHOMUKA TpaHCMnopTa, MaTtepuanbHO-TEXHUYECKOE
obecneyeHve BONCK (cun) u ap.

PyHKUMOHArbHbIE: 9KOHOMWKO-MaTemaTMyeckoe MoAenMpoBaHMe, MNpPOrHO3npoBaHue,
nporpamMmMHoO-LeneBoe NnaHnpoBaHne 1 ap.

BoeHHO-3KOHOMUYECKUI aHanu3 aengeTcs cneumduyeckon Hay4yHoW ANCLUMMINHON, KOTO-
pas HanpaeneHa Ha LenoCTHOe pacCMOTPEHNE BOEHHOW N 9KOHOMUYECKOW CTOPOH AEATENbHOCTM
BOEHHOW opraHusaumm n npegnpuatum 06opoHHo-npomebiwnieHHoro komnnekca (OlK) PO, ad-
EKTUBHOCTUN BCECTOPOHHErO obecrneveHns BoopyxeéHHbix Curn, opyrmx BONCK, BOMHCKUX hopMun-
pOBaHWI 1 OpPraHoB, a Takke nogaepkaHus Tpebyemoro ypoBHsi MX 60eroToBHOCTU N 60ecnocob-
HOCTW B YCINOBUAX OrPaHNYeHHbIX MaTepuanbHbIX U (pMHaHCOBbLIX pecypcos [2-4].

Mcxoas us aTtoro, 3KOHOMUYECKME OTHOLLIEHWS M NPOLLECCHI B3aUMOAENCTBMSA OpraHoB ynpas-
neHnst MaTepuanbHo-TexHn4Yecknum obecnedveHnem (MTO) cunNoBbIX MUHUCTEPCTB C KOMBUHaTaMm
PocpesepBa MOXHO paccmaTpuBaTh Kak COCTaBHYH YaCTb BOEHHOW 3KOHOMUKW, @ METOAONOMMI0 BO-
€HHO-3KOHOMMYECKOrO aHanM3a 1Crosb30BaTh 4N pa3peLleHns BO3HMKAOLWMUX Npy 9TOM nNpobrem.

CopepxaHue KoHUenuuu B3ammMoaencTBus opraHoB ynpaeneHnsd MTO cunoBbIX MUHK-
cTepcTB € KomMBuHaTtamm PocpesepBa onpeaensieTca COBOKYNHOCTbIO BOMPOCOB, KOTOPbIE €0 UC-
cnepytotcs. K OCHOBHBIM U3 HUX OTHOCATCS: 3aKOHOMEPHOCTU B3anUMOAENCTBUS OpraHoB yrnpas-
nenust MTO ¢ kombnHaTtammn PocpesepBa; cogep)xaHne n o6bemMbl 3agay B 3TUX nNpoLieccax; oc-
HOBHbIE NPUHLMNLI X OpraHu3auuu [5].

1 Cm.: Ykas MNpeangeHTa PO o1 02 nionsa 2021 r. Ne400 «O CTpaTterMm HaumoHanbHol 6esonacHoct Poc-
curickon ®eaepaunny; cM. Takke [1-3].
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WccnepoBaHme 3akOHOMEPHOCTEN M MPUHLMNOB B3aMMOAENCTBUSA OCYLLECTBNAETCH Ha OC-
HOBe aHanusa MNpoLUMoro, COBPEMEHHOI0 COCTOSIHUSA M NEePCNeKTUB pa3BUTUA BOEHHOIO Aena u
9KOHOMUKM CTpaHbl. [1oCKOMNbKy opraHbl yrnpaBneHus BXOAsT B coctaB cuctembl MTO, kotopas
ABNAETCH COCTABHOM 4YaCTblo BOEHHOW OpraHn3aunm rocyaapcTsa U ee CBA3YOLWMM 3BEHOM C 3KO-
HOMMKOW CTpaHbl, TO OHM Cry>KaT AN NPOAOIMKEHNS BOEHHO-9KOHOMMYECKUX OTHOLLEHUI U NpO-
LeccoB, HavaTblx B cdhepe nponssoacTea. [o3ToMy BOEHHO-3KOHOMUYECKUA aHanns3 B3auMoaemn-
cTBusi opraHoB ynpaerneHus MTO ¢ kombuHaTtamm PocpesepBa pa3BmBaeTcsi MO 3aKOHOMEPHO-
CTSIM, KOTOpbIE NnexaT B OCHOBE TEOPUMN U MPAKTMKU BOEHHOIO UCKYCCTBA U MaTtepuanbHO-TEXHU-
YecKoro (TblIoBOro) obecnevyeHnsa BONCK (CMi) CUNOBbIX MUHUCTEPCTB.

OnpepaeneHne n 060CHOBaHME BO3MOXHbIX COAepXXaHUs n o6beMoB 3agay OpraHoB yrnpas-
nexna MTO no B3anmogencTemio ¢ kKombrnHaTtamm PocpesepBa oCyLLeCcTBNAKTCA Ha OCHOBE Hayu-
HOro NporHosa TpeboBaHUN K COOTBETCTBYIOLLMM OpraHam (Mo cocTaBy, OpraHM3aLMOHHON CTPYK-
Type, cnocobam yHKLUMOHUMPOBAHNA U T.4.) HA MMPHOE U BOEHHOE BPEMS, BEPOSITHbIX NOTPEBHO-
CTen BOMCK (cun) B MaTepuarnbHbIX cpeacTeax, 060CHOBaHWS ONTUMarnbHbIX PECYPCOB U BapuaH-
TOB UX ygoBneTsopeHus. [Npu peweHnn ykasaHHbIX 3aday BaKHOE 3HaA4YeHME MMEET Yy4eT COOT-
BETCTBYIOLLMX ONEepaTUBHO-ThIMOBLIX Y COLMaNbHO-3KOHOMUYECKMX (PaKTOPOB.

B pesynbrate nsyveHuss BO3MOXHOCTEN koMOmHaToB PocpesepBa aAnsg ucnonb3oBaHusi B
NHTEpecax CUNOBbLIX MUHUCTEPCTB BOEHHO-3KOHOMMNYECKUA aHanm3 B paMkax CBOero npegmeTta no-
3HaHuWSA BblpabaTbiBaeT M 0O60CHOBbLIBaET TpeboBaHMSA NO CO34aHMI0 paLMoHarnbHbIX 3anacoB maTte-
puvanbHbIX CPEACTB, NOArOTOBKE MaTepuanbHO-TEXHUYECKOM 6a3bl U TPAHCMNOPTHbIX KOMMYHUKa-
UM, a Takke NO opraHM3aumn NpoLeccoB B3anMOLENCTBUSA C opraHamu ynpaenenns MTO gns
YCTOM4YMBOro (CBOEBPEMEHHOIO M NOMHOr0) yaoBNeTBopeHnsa notTpebHocTern Bonck (cun) [6; 7].

MpyHUMNLI OpraHM3aunn B3anMOAEWNCTBUSI opraHoB ynpaeneHns MTO no B3aumopaemn-
CTBUIO C KOMBUHaTamm PocpesepBa 3aHMMaKT OAHO U3 OCHOBHbIX MECT pa3paboTaHHON KoHLUen-
LUK 1 NpeacTaBnstoT cobon rmybokne HaydHble 06006LLEeHNA TEOPUN U MPAKTUKN B3aUMOLENCTBUS.
K HUM MOXHO OTHECTW: TeCHOe B3aMMOLENCTBUE B LIENAX YCTOMYMBOro obecnedeHms CunoBbIX
CTPYKTYp rocyaapcTBa MmatepuanbHbIMU CpeACTBaMM; co3aaHne HeobxoaMMbIX pe3epBOB ANs Nno-
CTOSIHHOIO nogaepxaHus TpebyeMoro ypoBHs 60ecnocobHOCTM BONCK (Cun).

O6bEKTOM BOEHHO-3KOHOMUWYECKOrO aHanu3a B3auMOAEWCTBUSA OpraHoB ynpaBreHus
MTO cunoBbIX MMHUCTEPCTB C KOMBMHaTamn PocpesepBa siBNSeTCA COOTBETCTBYHOLMUIA NpoLecc
N COCTaBMsoLMe ero onepaunm, ocobeHHoCTn obecneveHns CUNoBbIX CTPYKTYp rocyaapcTea B
ocobbIn nepuoa, opraHm3saunsa u cnocobbl yaoBrneTBopeHnss notpebHocTen BOMUCK (CUM) Npu Bbl-
nonHeHun 60eBbIX 3agav [8; 9].

Mpwn 9TOM Takon aHanm3 BbINOMHAET onpeaeneHHble yHKunK. MNpexae Bcero, No3Hasa-
TErNbHYH0, TaK Kak OH NO3BOISIET N3y4aTb N OOBACHATL MPOLIECCHI U OTHOLLEHMWS, MPOUCXOASILLME B
chepe MTO cunoBbix cTpykTyp. OgHaKko HeAOCTAaTOYHO NPOCTO KOHCTATMPOBATh HaNn4mMe Tex unm
WHbIX OTHOLIEHMN. Heo6XoaMMO NPOHUKHYTb B MX CYyTb, BCKPbITb 3aKOHOMEPHOCTM U HaMeTUTb
nyTW MCMNOMb30BaHWS B NPaAKTUYECKOW OEATENbHOCTM OPraHoB ynpaBrieHus.

MoaTtomy BTOpast YHKLMS BOEHHO-9KOHOMMYECKOrO aHanm3a — npakrnyeckas (nparmatuye-
ckast), T.e. pa3paboTka cnocoboB paumoHanbHOro yHKUMOHNPOBaHWS opraHamm ynpasnexdna MTO,
Hay4Hoe 060CHOBaHMe cTpaTernm ocyLeCcTBEHNS NPOLLECCOB B3aUMOAENCTBUS C KoMBuHaTamu Po-
cpesepBa 44 yCTonumMBoro obecneyeHnss CUnoBbIX CTPYKTYP rocyaapcTea B foObIX YCOBUSIX.

TpeTbs hyHKUUA — NPOrHO3HO-NparMaTudeckas, npegnonaratoLlasa pa3paboTKy 1 BbigBre-
HWe Hay4YHbIX NPOrHO30B N NEePCNeKTUB pa3BUTUS B3aMOOTHOLLEHUI opraHoB ynpasneHns MTO
CUMOBbIX MUHUCTEPCTB C kKoMBUHaTtamu Pocpesepsa. Mpeametom aTon OyHKUUN SBASIOTCA Me-
TOAbl B3aumogencTems. B kayectBe MHCTPYMEHTapUs UCNoNb3yeTca MaTtemMaTuyeckuii annapar,
9KOHOMETpPUS, KnbepHeTurKa, NorMcTuka. Pesynstatom nccnegoBaHnsa — 3KOHOMUKO-MareMaTuye-
CKvue mofenu nccnegyemoro npotlecca.

K 0CHOBHbIM MeTO4aM BOEHHO-3KOHOMMNYECKOro aHannaa kak cnocobam JOCTMXKEHNS Lenu
B3ammopencTausi opraHoB ynpaerneHna MTO ¢ kombGuHaTtamum PocpesepBa OTHOCATCS:: CUCTEMHBbIN
1 NpOrpaMmHoO-LeNeBon Noaxoabl, MCcneaoBaHne onepaumm, KnbepHeTuka n NporHoCT1Ka, Moge-
nupoBaHue n nporpammmpoBaHue [1-4; 9].
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BaxxHol 3ajayen BOEHHO-9KOHOMUYECKOro aHanm3a siBnseTcs BbisiBrieHMe u hopMynunpo-
BaHMe OCHOBHbLIX MOHATUI U KaTeropuin, ycTaHoBMeHUe eauHON TEPMUHOMNOMMK NpoLiecca B3aumMo-
aencteus. B HacTosilee BpeMsi UMeeT MeCTO pasfvyHOe TONKOBaHWE HEKOTOPbIX MOHATWUNA, UC-
nonb3yemblX AOMKHOCTHbIMM Nnuamu opraHos ynpasnenns MTO n pykoBogcTea kombuHatos Po-
cpesepBa, YTO 3aTpygHseT ux oblieHMe u B3aMMOOTHOWeHud. Hanpumep, B npaktuke Pocpe-
3epBa LUMPOKO MCMOMb3YHTCA TEPMUHBI: TOBapHasa eanHvLa, TOBapHbIN aCCOPTUMEHT, ToBapHas
HOMeHkKnaTypa u T.n. [JJorkKHOCTHbIe nnua opraHoB ynpaeneHna MTO nonb3yoTcst CBOen TepMu-
Honornen, KoTopasi 4OBOMbHO cneundunyeckas n oTnNNYaeTca OT TEPMUHOB, UCMONb3YEMbIX B 9KO-
HomMuyeckon cpefe. MoaTomy npu BOEHHO-9KOHOMUYECKOM aHanmse BO3HUKaeT HeobXoanmMocTb
UX yHU(MKaLmm, T.e. NnpuBeaeHns K obLwemMy NOHATUIMHOMY annapaTy, KOTOPbI LOSMKEH Onepupo-
BaTb NpedenbHO SICHBIMU TepMuHaMn 1 kateropuamu. OH BbICTYNaeT B Ka4eCcTBE MexaHM3ma Mno-
3HaHUA Teopun N NPaKTUKK uccregyemoro npouecca [1; 2].

CnepoBaTtenbHO, NpeacTaBnsaeTcs LenecoobpasHbiM pacCMOTPETb COAEPXKaHMe OCHOB-
HbIX TEPMUHOB, KOTOPbIE€ OOSMKHbI B MOMHON Mepe YYUTbiBaTb XapakTep COBPEMEHHbIX BOEHHO-
3KOHOMMWYECKNX OTHOLLEHUIN. Pevb ngeT o NpuHUMnuanbHO HOBOM TUME OTHOLLEHMWI JOSKHOCTHbIX
nuy opraHoB ynpasnexnus MTO u npegcrasutenen PocpesepBa, ocobon hopme mx obLieHns m
B3ammogencTaus. [pn 3TOM B Hay4HbIi 0GOPOT BBOAUTCA MMHMMYM HOBbIX MOHATUN, KOTOPLIE
pacKpbIBalOT CyTb BOEHHO-9KOHOMUYECKOro aHanusa uccrnegyemMbix npoLecCoB: BOEHHO-3KOHO-
MUYEeCcKMe KOMMYHUKaLUKW; BOEHHO-3KOHOMUYECKME CETU; MHCTUTYLMOHaNM3auns; Tepputopmans-
Hasi BOEHHO-3KOHOMMYecKasa cuctema u 1.4. (tabnuua 1).

MoHATMS (kaTeropumn) BOEHHO-3KOHOMNYECKOrO aHanum3a npoLeccoB B3avMOAENCTBUSA Op-
raHoB ynpaeneHus MTO ¢ kombuHatamu PocpesepBa opMupytoTCA B BUOe onpeaeneHun,
KpaTKO paccMaTpuBaoLLMX CYLLLECTBO BOEHHO-39KOHOMMYECKMX OTHOLWEHMI. Kpome Toro, ncnorb-
3ys yxe BblpaboTaHHble MOHATUSA U U3yYasa UX cogepXaHue, NPOCIEXNBAETCA Kakoe BblpaXKeHne
OHM NOMNy4atoT B HOBbIX BOEHHO-3KOHOMUYECKMX YCITOBUSAX, YTO HEMAITOBAaXHO AN NPaKTUYECKOro
NPUMEHEHUS OOMKHOCTHBIMU NMLaMun opraHoB ynpasrneHms MTO.

Tabnuua 1 — OTAenbHble KaTeEropnn BOEHHO-3KOHOMUMYECKOrO aHanu3a NpoLeCcCcoB B3aMoAeNCTBUSA
opraHoB ynpasneHus MTO ¢ kombuHaTtamm Pocpesepsa

TepMVHbI, NOHATUSA

BoeHHo-3KkoHOMUYeckne
KOMMYHUKauum

CogepxaHue TEpMUHOB

KommyHuKaLumm, Bo3HMKatowue B chepe IKOHOMUYECKOro obecneyveHns cu-
NOBbLIX CTPYKTYp Mexay opraHamu ynpasneHua MTO u kombrnHaTamn Po-
cpesepBa

BoeHHo-akoHOMMYeckasa | Komnnekc HEKOTOpPOro Konn4vecTBa KomMOUHaTOB PocpesepBa, HaxogdaLmxca

ceTb B MOCTOSIHHOM B3auMOZENCTBUN APYr C APYrOM U CBSA3aHHLIX Mexay coboi
PasnNYHLIMU OTHOLLEHUSIMU HA PbIHKE TOBApOB BOEHHOIO Ha3HaYeHus

CBsau OOGBbEKTUBHBIE OTHOLLEHMS MEXAY CUMOBBLIMU MUHMUCTEPCTBaMMU U Pocpe-
3epBOM, BblpaXkatloLmecs B perynsapHoM o6MeHe nHgopmaumen n onpege-
NSLNe BCe NHblE BUAbI B3aMMOLENCTBUSA MeXay HAMU

UHcTuTyumoHanmnsaums BBeneHve oTHoLeHWI Mexay opraHamu ynpasneHss MTO cunoBbiX MUHU-

cTepcTB 1 PocpesepBa B 3aKOHHbIE PaMK

TeppuTopus, orpaHUYeHHas onpeaesieHHbIMY NMyHKTaMu, pybexxamu, B npeae-
nax KOTOpOK BCe ANCNOLMPYIOLLMECS Ha HEW BOMCKA HE3aBMCUMO OT UX MNOL4Yn-
HEHHOCTW, a TaKke criegytoLme TpaH3nToM Yepes Hee, obecneynBaeT BCEMU
BMOAAMKN MaTepuarnbHbIX CPEACTB OOLLIEBOMCKOBOM HOMEHKNATYpbI Yepes onop-
Hble 6a3bl 1 cknagbl, NOOYMHEHHbIE OOHOMY OpraHy ynpasneHnss MTO

PanoH komnnekcHoro
TbINIOBOro obecneyeHns

TepputopuansHas
BOEHHO-3KOHOMUYECKas
cucrtema

OpraHunsoBaHHas NPOCTPAHCTBEHHAA COBOKYMHOCTb BOEHHbIX Y 9KOHOMUYE-
CKMX 06beKkTOB, 0bnagjaroLmMx pasnnyHsbIMKU BU4aMu pecypcos, npeaHasHa-
YeHHbIX Ang peanusauuu uenen MTO cunoBbIX CTPYKTYp rocygapctea
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[aHHbIN NOHATUIHBIM annapaT No3BoMnseT BblpaboTaTbh B JanibHENLEM COOTBETCTBYHOLLYHO
KOHLLENUMIO, C MOMOLLIbIO KOTOPOW MOXHO BbISIBUTbL Hanbonee obLume, TMnuYHble BUAbI U Cnocodbl B3a-
nMoaencTems opraHoB ynpaerneHnss MTO ¢ kombrnHaTammn PocpesepBa. 3Tu BUabl, OXBaTbiBas BCe
KOHKpETHbIE CUTyaLmK, NO3BONSAOT BblAEMNWUTb OCHOBHbIE, CyLLIECTBEHHO OTNMYatoLmecs apyr oT gpyra
€nocobbl, HO MMELOLLNE ONPEAENEHHYIO BHYTPEHHIOK OAHOPOAHOCTL NPOLLECCOB B3aMMOLENCTBMS.

MepBbi BUA B3aMOAEWCTBUN — LENeBble pacnopsiavTenbHble Unu nepepacnpegenmu-
TernbHble OTHOLWEHNS opraHoB ynpasneHuss MTO n pykoBogcTea kombrHaToB Pocpesepia. NoBe-
OeHne 1 B3auModencTBme, B paMkax 3TOro Buga OTHOLLUEHW, HanpasneHbl Ha Bblgady M BbINos-
HeHue pacnopskeHun ong MTO cuMnoBbIX CTPYKTYpP rocyaapcTea.

BTopbIM LLUMPOKO pacnpocTpaHeHHbIM BMAOM B3anUMOOEWCTBUM ABMAKOTCA pacnpenenuv-
TernbHble OTHOLWEHMS. KOHKpeTHbIE nponopummi o6MeHa B 3TOM Clyyae OnpeaenstoTcs rmaBHbIM
obpasom noA BrMsaHUEM cnpoca 1 NpearioxXeHus.

TpeTtun Bug B3anmMogencTB1Min MOXHO YCIIOBHO Ha3BaTb 40OPOBOIbHON B3aMMOMNOMOLLBHO.
Mpymepom MOryT CrnyXmMTb 0OMEH MHGOPMaUNEN, JOKYMEHTAMN U T.1.

Takmum obpasom, mexay opraHamm ynpaeneHns MTO n kombuHatamn PocpesepBa BO3HU-
KalT pasnuyHble OTHOLLEHWNS, KOTOPblEe CBA3aHbl C ABWXEHNEM MOTOKOB MaTepuanbHbIX, UHaH-
COBbIX U MH(POPMALIMOHHbIX pecypcoB. B npouecce o6mMeHa Takme OTHOLLEHUS CO30al0T B3anMo-
3aBUCMMOCTb MEXAy 3N1eMEeHTaMn BOEHHO-3KOHOMWYECKOWN CETU, YTO CMY>XXUT OCHOBOW MOLENMU
B3ammopencTans opraHoB ynpaeneHna MTO ¢ kombnHatamn Pocpesepsa.

MpennoxeHHass MoAenb COCTOUT U3 YETbIPEX OCHOBHbIX 3NIEMEHTOB: npouecca B3aMMo-
OENCTBMSA; YH4aCTHUKOB 3TOro npouecca; cpefpbl, B KOTOPOW 3TOT Npouecc NpoMcxoguT; atMo-
chepbl, KOTOpas okasbiBaeT BNUAHME Ha npouecc [5; 6].

Oxapaktepusdyem OCHOBHbIE 3NieMeHTbl 3Ton mogenu 6onee nogpobHo.

1. MNMpouecc BzanmogencTasnsa. BHyTpu aTon rpynnbl CyLLECTBYHOT ABE rpynnbl.

MepBas cBsA3aHa C eOMHNYHBIMY 3NM304aMK1, ONMChIBAKOLWMMKN 0BMeH nHdopmaumen, geHb-
ramu, ToBapamu 1 ycrnyramu. [lpyraq nogrpynna cea3aHa ¢ JONrOCPOYHbIMM OTHOLLEHNSIMU U CBA3aH-
HbIMK C 3TMM MpoLeccaMm agantauum (NPMcnocobneHmne K OTHOLLEHUSM) Y UHCTUTYLIMOHaNM3aummn.

2. YyacTHUKM npouecca B3aumogenctems. JTo opraHbl ynpasneHus MTO cnnoBbix CTPykK-
Typ 1 KOmBuHaTbl PocpesepBa (NOCTaBLUUKN MaTepuarnbHbIX CPeacTs).

3. Cpena. Baanmopencteme He NPOMCXOANT B BaKyyMe, OHO JOSIKHO paccMaTpmBaTbCs Kak
YacTb LUMPOKOW Cpeabl, KOTopasi MOXeT OblTb ONMcaHa C TOYKMN 3peHNs ee CTPYKTYpbl, AMHaAMU3Ma
N coumarnbHO-9KOHOMUYECKON CUCTEMbI, TO €CTb Cpefa ONMCbIBAETCS COCTOSIHUEM OTHOLLEHWIA.

B noHsTue cpegpbl MoryT ObITb BKIHOYEHbI: BOEHHO-NONUTMYECKAA 1 SKOHOMUYECKas cpeaa;
Hay4HO-TexHu4eckas cpefa (ypoBeHb pa3BUTUS TEXHWKM M TEXHOMOIMMMU, HaydHbIX pa3paboTok);
yenoBeyeckuin noteHuman (kagpbl); HanuuMe MHEMOOPMALNOHHO-KOHCYNLTAaTMBHONM 1M 0bpasoBa-
TEenbHOW MHMPACTPYKTYpb! (LeneHanpaBneHHas nogrotoBka crneumanmncToB, KOHCYNbTUpoOBaHe
W Op.); 3agaHHble NnapameTpbl AEATENbHOCTM (NOKa3aTeny BOEHHO-3KOHOMUYECKON 3¢hPeKTUBHO-
CTW); HOpMaTuBHbIE TPEBOBaHMSA (KPUTEPUM) N OrPaHNYEHUS; KOMMYHUKALIN.

4. Atmocepa. OHa xapaKTepusyeTcsl CUMON 3aBMCUMOCTUM MeXAy ydyacTHMKaMu npo-
Lecca, COCTOSIHMEM, KOHPNMKTaMK, BGNM30CTbI0 YH4aCTHUKOB UK reorpadomyeckon AncTaHumen.
B3anmogenicTBue cosgaeT onpegeneHHyo atmocdepy mMexay AByMS cyObekTamu U HaxoauTes
nog ee BnusiHmeM. JInbo ato atmocdepa gosepus, Mnbo HegoBepus u KoHnkTa, nmbo 3aBucu-
MOCTM OOHOro OT OPYroro, TO eCTb OHa XapakTepusyeT onpefeneHHoe COCTOSIHUE OTHOLUEHWUN
Mexay ABYMS KOHKPETHbIMU Cy6bekTamu.

Cpeawn npoLeccoB B3aMMOAENCTBUSA BbISENAIOTCA NPOLIECCHl aganTaunm n UHCTUTYLMOHa-
nusauuun. BeTynaa B KOHTakTbl, opraHbl ynpasneHus MTO u pykoBoacTBO KombuHaToB Pocpe-
3epBa y3HaloT apyr gpyra 6nuxe v Ons yCTaHOBMEHUSA LOBEPUTENbHbIX OTHOLIEHUIN, Heobxoau-
MbIX AN JanbHenwen OeATenbHOCTU, OHW BblHYXAEHbl aganTMpoBaTbCA Unu npucnocabnm-
BaTbCs APYr K Apyry. BeiCluen TOUYKOM pa3BuTUSA NpoLLeCccoB aganTtaLmm SBNsaeTca MHCTUTYLMOHa-
nusaugusa. 3TOT NpoLecc XapakTepusyeTcsa JOCTUXKEHUEM NOMHON rapMOHUN — NOSTHoe JoBepue,
AoBeJeHHoe 00 aBTomaTuaMa. B aTon cBA3W AOCTMXKEHME WHCTUTYLMOHanM3aumMm OTHOLUEHWN
BO3MOXHO MNUWLWb B Criy4yae Hanuuus AOMroCPOYHbIX OTHOLLEHWA MeXay opraHamu ynpasneHus
MTO u pykoBogcTBoM koMbuHaTtoB Pocpesepsa.
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Hanunune TecHbIX KOHTAKTOB U OTpaboTaHHbIX KOMMYHMKALIMIA CO3AatoT BnaronpuUsATHbIE YCro-
BMS ONS YCMELLHOro pa3BuTusa nx aeatenbHOCcTU. Jllobble KOMMYHMKALMK, CBA3W, OTHOLLEHMWS B NPO-
Lecce B3aMMOAeNCTBUsSt opraHoB ynpaeneHns MTO ¢ komGuHatamu Pocpesepea HecyT B cebe ma-
TepuanbHoe (TEXHUYECKoe) 1 coumansHoe cogepxaHune. C 04HOM CTOPOHbI, OTHOLLEHWS BKIOYAIOT B
cebs obMeH nHdopmaumen 1 3HaHUSIMU, MaTepuanbHO-TEXHUYECKYIO OeATENbHOCTb, adanTaumio K
HOBbIM Baam B3anmoaencTtaus. C apyron CTOPOHbI, BOEHHO-39KOHOMUYECKME OTHOLLEHWS NPeaACcTaB-
NS0T cobon eQMHCTBO MaTepuaribHOro (BOEHHOIo, TEXHUYECKOr0) 1 coLlmanbHOro (ooBepue, yBepeH-
HOCTb, B3aMMOMOHNMAHME) COLEpPXKaHUsl, KOTOPOEe COCTaBNAET UX CYLWIHOCTb. OTHOLLEHUs UmetoT
onpeaeneHHyo NpoaomkMTeNnbHOCTb. Hanbonee BaxkHble N3 HAUX MOTYT ObITb JONTOCPOYHBLIMMN.

BoeHHO-3KOHOMMYECKME KOMMYHMKALUMK CTPOSTCA B TeYEHMe ONMTENbHOro nepuoga Bpe-
MEHW 1 BbINOMNHAT onpeaeneHHble yHKuMn. OHKM cnyxaT kaHanamu odbmeHa nHdopmaumm, obec-
neynBaloT HaAEXHYH CBA3b Mexay PocpesepBoM n opraHamu ynpasnenms MTO cunoBbiX MUHK-
cTepcTB. EANHCTBEHHBIVM NYTb MNONYYUTb 4OCTOBEPHYIO MH(bOpMaUMo Apyr O Apyre — yCTaHOBUTb
acphekTnBHOE B3aMMOAENCTBME. YCTAaHOBUB KOMMYHMKALMK, opraHbl ynpasneHms MTO nonyyatoT
BO3MOXXHOCTb YCUIEHMS KOHTPONS 3a AeATEeNbHOCTLIO KOMOMHaTOB PocpesepBa B YacTu co3gaHns
N coaepXaHusi 3anacoB MaTepuarnbHbIX CPeACTB A5 KOHKPETHOM CUOBOWN CTPYKTYPbI.

BOEHHO-3KOHOMMYECKUI aHanM3 NPOLIECCOB B3aUMOLENCTBMSI OpraHoB ynpaenenuns MTO
C KombuHaTamn PocpesepBa BKIOYAET HECKOMbKO CTaaumi, KOTOpPbIE MOXHO OXapaKTepu3oBaTb
YeTbIpbMS COCTaBMAIOLMMN: COBOKYMNHAA ANCTaHUMA Mexay cyObekTamu, HEONpeaeneHHOCTb B
BbINOSHEHMN 0653aTenbCTB, aganTauns 1 onbiT OTHoWeHWK (Tabnuua 2) [5; 6].

MpeawecTteytowasn cragus. KombuHatel PocpesepBa HasHavyeHbl M OpraHbl yNpaBieHus
MTO npucTynatoT K npoueccy neperoBopoB. Ewle ogHO HasBaHWe aToM CTaguun — yypexaeHue
OTHOLUEHWN.

Cragnsa passutusa. OTHOLWEHUA NapTHEPOB HavMHalT (PyHKUMOHWMpoBaTh. [poncxoanT
TecHoe obLueHne 1 conmxkeHne CTOPOH Yepe3 0bMeH MHOpMaLMEN, 3HAHUSMU, OMbITOM.

®duHanbHasa ctagua. OTHOLIEHWA HAXOOATCS B MMKe CBOEro pa3BuTuda. Hactynaet nonHas
1 o6WKMpHasa HCTUTYUMoHann3aumsa. OTHOLWEHUS NPaKTUYECKM He TPebyT KOHTPONA 3a Ucnon-
HeHneMm, abConTHOE AoBEpPME 1 YAOBNETBOPEHNE 06ENX CTOPOH.

Tabnuua 2 — CTagum BOEHHO-3KOHOMWYECKOrO aHanm3a npoLeccoB B3aMMOAENCTBUSI OPraHoB ynpaBneHust
MTO c kombuHaTamun PocpesepBa

Cragus Heonpeaeneh- ApanTtaums
COBOKyI'IHaFl an- HOCTb B
passnTiiA Onbit cTaHuus BbIMONMHEHUN TexHuyeckas Yenoseyeckas
OTHOLLUEHUN
ob6a3aTensLCTB
MpeawectBy- OrtcyTcTBHE Makcumarns- Makcumans- OrcyTcTBYET OrtcyTcTBYET
ouias onbITa Has Hasd
PaHHsasa Huskunn Bbicokas Bbicokas MuHumanbHaa | MuHumanbHas
Passutus BospacTaet CHmxaeTcs CHwmxaeTtcs MNoBbIaeTcs MNoBblWaeTcs
HonrocpoyHas | Bbicokui MuHumanbHas | Huskas, muHn- | Bbicokas Bbicokas
MarnbHoe pas-
BUTUE
duHanbHas Makcumansb- MpakTnyeckn MuHumanbHasa, | Makcumarnb- Makcumanb-
HbIN NNKBMANPO- oOLWnpHasi MH- | Hasl, SKOHOMUS | Hasi, SKOHOMMUS]
BaHa CTUTyUMOHanNu- | 3aTpart 3a cYeT | 3aTpart 3a cyeT
3aums BblOOpa pauun- | MHCTUTYLMOHAa-
OHanbHOro nmnsauumn
cnocoba B3au-
MOAENCTBUS
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OnbIT B OTHOLLEHUAX BO3pacTaeT NponopLnoHanbHO BPEMEHN B3auMOOEeNCTBUSI OpraHoB
ynpasnexnus MTO ¢ kombuHaTtamu PocpesepBa. [uctaHumsi CHMXKaETCS C yBENMYEHNEM OnbiTa.
HeonpeaeneHHOCTb B BbIMNOMHEHUM 06A3aTeNbCTB MakCMMarnbHa Ha NpeaLwecTByowen ctagmm
OoTHoweHu. O4eBMAHO, YTO NPU OTCYTCTBUM OMNbITa COTPYAHNYECTBA U HEONPeAeneHHOCTb byaeT
MakcumarnbHon. C yBennyeHnem onbiTa HEONPeaEeneHHOCTb CHMKAETCA M Ha LONTOCPOYHON CTa-
AN MakcuManbHOe pasBuUTUE MNonyvaeT UHCTUTYyUMoHanusaums. NHCTUTyumMoHanusaumss — ato
BBEJEHME OTHOLIEHWI B 3aKOHHbIE paMKK. OTO O3HAYaEeT, YTO Ha AONTOCPOYHON CTaaum pasBuTUS
OTHOLLIEHMI, OHWN NpaKTUYecKn He TpebytoT KOHTPONs 1 paboTaloT Kak Obl camu no cebe, Tak Kak
KOMMYHMKaLUN OCHOBaHbl Ha AOMNrofieTHEM onbiTe. Ha douHanbHOM cTaamm HacTynaeT UHCTUTY-
LUMoHanM3aums, Kotopas 4aeT 3KOHOMMIO 3aTpaT Ha TEXHUYECKYH MU YerioBEeYECKy0 aganTauuio
3a cyeT Bblbopa pauunoHanbHoro cnocoba B3auMoagencTens opraHoB ynpasneHuns MTO ¢ kombu-
HaTamu Pocpesepsa [10].

Takum o0b6pa3om, BOEHHO-3KOHOMWYECKUI aHanu3 npoLeccoB B3aMMOAENCTBUSA OpraHoB
ynpaeneHust MTO ¢ komGuHaTamu PocpesepBa BKIHOYAET OTHOLLEHMST MO aganTtauumn cnocobos
NX (PYHKLLMOHNPOBAHNS K MOTPEOHOCTAM CUIOBbIX MUHUCTEPCTB 1 BbIOOP paunoHanbHbIX Bapu-
aHTOB, KOTOpble MOTYT CHU3UTb ObLLKWe 3aTpaTbl MaTtepuanbHoro obecneyeHns (3akynka, TpaHc-
NOpTUPOBKA, XpaHeHNe MaTepuarnbHbIX CPeaCcTB) BOWCK (CW) NpU rapaHTMPOBaHHOM nogaepxa-
HUM TpebyemMoro ypoBHs x 6oecnocoGHocTW?. CnegoBaTernbHO, OH CNYXXUT ANS MOBbILLEHNUS BO-
€HHO-3KOHOMMYeCcKon agppekTnBHOCTM cnucteMbl MTO cUnoOBLIX CTPYKTYpP rocyaapcTaa.
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Y/IK 355/359
A.B. JIEOHOB, f0OKTOpP 3KOHOMUYECKNX HaYK,
npodeccop
A.I0.MPOHWUH, kaHOnoaT TEXHUYECKMX HayK,
JOLIEHT

_ METObl OBOCHOBAHUA ONTUMAIIbHOIO NEPEXOOA
K HOBOU TEXHOJOInn nPu CO3AAHUN NEPCMNEKTUBHOIO BOOPYXXEHUA

Ha ocHose aHanusa obuweli modenu pasgumusi mexHosioz2ul, y4Yumselgearoweli amaribl co30aHus
Hay4YHO-mexHu4eckoao 3adersna Oris nepcrekmueHo20 800PYKEHUS, npedcmassieHbl MemoObi 060CHO8aHUs
onmumarsbHo20 repexoda K HO80U MeXHOI02uU, OCHOBaHHbIE Ha OUEeHKe aghghekmueHOCmU: HO80U MEeXHO-
noeuu; cyujecmeyroweli U Ho80U MeXHOI02UU; COBMECMHOZ0 UCIMOb308aHUs amux mexHosnoaud. lNpedsno-
JKeH anzopumm eblbopa Memodo8 U HarpaseHUs UxX Npakmu4ecKoeo UCHob308aHUs.

Knroyeesble crioea: mexHon02usi; Hay4Ho-mexHu4eckul 3ades1; B0EHHO-9KOHOMUYECKasi OUeHKa,; Me-
mo0 oUEeHKU MexXHOJI02ull; NepCreKkmMuU8HOe 800PYKEHUE.

BBepeHune

MHoro BekoB ToMy Ha3aj 6Gbina BbiCKa3aHa MbICNb 00 MCKyCCTBE AenaTb Haanexaliun
BbIGOP U3 MHOXECTBA BO3MOXHbIX BAPMAHTOB, COAEPXKALLUXCS B HACTOSILLEM: «aKTbl HALLEro Bbl-
6opa He onpegensalTca HaWUM XxapakTepoMm, a HaobopoT, UX NocneaoBaTenbHOCTbL AenaeT Hac
TeMU, keM Mbl ansgemca» [1]. 3Ta rnybokas MbICib UMEET BaXKHENLee 3HaYeHne ans CoBpemMeH-
HOro aTana MHHOBALMOHHO-TEXHOMNOMMYECKOro pa3BUTUA OTEYECTBEHHOW CUCTEMbI BOOPYXKEHUS,
ocobeHHO npu 060CHOBaHMM nepexoda OT CYLLECTBYHOLUMX TEXHOMOMMN K HOBbIM TEXHOMOIMSM.
AKTyanusaumsi JaHHon Npobnembl B COBPEMEHHbIX reONOIMTUYECKNX N SKOHOMUYECKNX YCIOBUSIX
obycnoeneHa 06bLEKTUBHBIM HanMuYnem crnegyoLlero npotnsopeynsi. C ogHon CTOPOHbI, HegocTa-
TOYHasA OCMOTPUTENBbHOCTb U 3anasfblBaHWe B PELUEHMM KIHOYEBOro Bonpoca otbéopa HOBbIX (M
0COBEHHO NPUHLUMNMArnbHO HOBbIX) TEXHONOMMA ANS BHEAPEHUSA B NepcrnekTuBHble 06pasLbl BO-
OpYyXXEeHus YypeBaTa O4YeHb HEraTMBHLIMM NOCNEACTBMAMN ANt 060POHbI CTpaHbl U 6e3onacHoCTH
rocygapctea. OgHako, ¢ Apyrov CTOPOHbI, CO34aHUe NepcrnekTUBHOrO BOOPYXEHNS — 9TO BECbMa
CINOXHbIN, 3aTpaTHbLIA WU ANUTENBHBLIN BO BPEMEHW NpoLEecc, npeanosaratowmni ncnonb3oBaHne
HOBbIX (PU3NKO-TEXHUYECKNX NPUHLMNOB N 3hDEKTOB MO0 NPUMEHEHNE YHMKANbHBIX NPON3BOA-
CTBEHHbIX MPOLLECCOB U TEXHOMOMM ANS CO34aHNsa NepcnekTUBHOro BoopyxxeHus. CosgaHue nep-
CMEKTUBHOTO BOOPYXXEHMS (HanpuMMep, OCHOBAHHOIO Ha TEXHOMOrMsX WUCKYCCTBEHHOrO WHTEn-
nekTa, rmnep3ByKOBbIX, JlTAa3epHbIX, NHHPOPMALMOHHbBIX U OPYrMX HOBbIX TEXHOMOIMAX) UMEET Cy-
LLeCTBEHHbIE OTNNYUTENbHBIE OCOBEHHOCTU MO CPaBHEHMIO C CO34aHUEM TPaaUUMOHHBLIX BUAOB
BOOPYXXEHUS, MOCTPOEHHbIX HA YXX€& M3BECTHbIX NPUHUMNAX U YyXXe OOCTAaTO4MHO XOopoLllo oTpabo-
TaHHbIX TexHonorusix. LienecoobpasHocTb pa3paboTkM TOr0 UM MHOTO NepcnekTMBHOro obpasua
BOOPY>KEHUS [OIMKHA TECHO YBA3bIBAaTbCA C BO3MOXHOCTSAMM MO CO3LAHUI0 HAYYHO-TEXHUYECKOro
3agena (HT3) Ha ocHOBe BbINOMHEHNS B3aNMOYBSA3aHHbIX Hay4YHO-UCCNeaoBaTenbCKUX U OMbITHO-
KOHCTpykTOpCcKkux pabot (HNOKP) no cosgaHuio nepcnekTUBHbIX TEXHONOMMA. TONbKO NpU Hanu-
Ynn gocTaTtoyHo 3penoro HT3 moryT GbiTh yCTaHOBMNEHbI ONTUMAaribHblE MapaMeTpbl KOHCTPYK-
TUBHO-TEXHOMOMMYECKON CXeMbl, obecneymnBatolienn TpebyemMble 3aKasyMKOM TaKTUKO-TEXHUYE-
CKMe XapaKkTepuCTMKN NepcrnekTBHoro obpasua B paspabaTtbiBaemMon UM MogepHU3MpyemMon co-
BOKYMHOCTWN yHU(PMUMpPOBaHHbIX 0bpa3uoB. [laHHaa 3agaya peluaeTcs Ha aTanax TexHorormye-
CKOro NPOEKTUPOBaHMSA NEPCNEKTUBHOIO (B TOM YMCIE HETPAAULMNOHHOIO) BOOPYXeHus [2-4].

B aTOW CBA3KM 0QHON N3 BaXXHEWMLLMX 3a[ay B CO34aHUN NepcrnekTUBHOrO BOOPYXEHUS S1B-
nsietca onpeaeneHne onTMManbHOro MOMeEHTa nepexoga OT CyLLEeCTBYOLLEN TEXHONOMN K HOBOW
TEXHONOrMn. AHanM3 pasBUTUS BOEHHbIX U MPOMbILLIIEHHbIX TEXHOMOMMI [2; 5] nokasan, 4YTo npwu
pa3paboTke HOBbLIX TEXHOMOMMA HEOBXOANMO YUMTLIBaTb MHOXECTBO (DaKTOPOB HeonpeaeneHHo-
ctn (pucka). MNpu 3atoM HeonpegeneHHocTM B o6Wem crnyyae MOryT ObiTb Kak BHELUHUMU
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(Hanpumep, cBA3aHHbIE C cekTopasibHbIMU CaHKuuamMM co ctopoHbl CLUA n ctpaH EBpocotosa),
TaK N BHYTPEHHUMU (HayYHO-TEXHUYECKUMU, (PUHAHCOBO-3KOHOMUYECKUMU U MPOU3BOACTBEHHO-
TEXHONOMMYECKMMIN BO3MOXHOCTSIMU MPOMbILLIIEHHBLIX NPEANPUATAA NO CO3OAaHUI0 NEePCrneKTUB-
HOro BoopyeHust). K uncny BHYTPEHHMX Takke cnegyeT OTHECTU paKTopbl pUcKa, CBsA3aHHbIE C
camMuMm npoLieCccoM N BpEMEHEM pa3paboTKM HOBbIX TEXHONOMMI, a Takke YPOBHEM pPa3BUTUS Me-
TOAOB UX OUEHKN. IMeHHO Hannune aaHHbIX hakTopoB 06ycnoBNMBaeT HEOOXOANMOCTL ONTUMMU-
3aumMm npouecca nepexoga K HoBbIM TexHonornsam. C y4eToM MHOXECTBa (pakTOpOB, BIIUSHOLLNX
Ha npouecchl Co3aHns NePCNEKTUBHOIO BOOPYXXEHMWS, 3afa4a YCTaHOBEHUS ONTUMANbHOrO ne-
pexofa K HOBbIM TEXHOMOMMAM CTana BeCbMa akTyanbHOW, TpebyoLlen HEOTIOXHOIO peLleHns.

B aton cBs3n ganee 0606LeHbl 1 KnaccuduumMpoBaHbl METOALI 060CHOBAHMST ONTUMarb-
HOro nepexoga K HOBOW TEXHOMOrMK, NpeasiokeH anroputMm Beibopa MeToaoB M HanpaeneHust nx
NpaKkTU4eCKOoro ncnonb3oBaHus. Npu aToOM aBTOPbLI ONUpanuck Ha obLLYy0 MOAEmNb Pa3BUTUA TeX-
HOMOIMI, y4YMTbIBAIOLLYHO 3Tanbl CO34aHNS HayYHO-TEXHUYECKOro 3agena Ans NepcnekTMBHOIo BO-
OPY>XEHWUS, N COBPEMEHHbBIE METOAbI OLIEHKN HOBbLIX TEXHOMNOorun [2; 3; 5].

O6wan mogenb pasBUTUA TEXHONOIMN

O6was moaerns pasBUTUA TEXHONOMMIN Ha NpUmMepe COBMECTHOrO NaHMpoBaHWSA co3fa-
HWUS 1 MCNOMb30BaHUA CYLLECTBYIOLLMX, pasdpabaTbiBaeMbIX Y NEPCrEKTUBHBLIX U3OENUN BbICOKO-
TexHonornyHow npogykuun (BTI) npeacrtaesnena Ha pucyHke 1.
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PucyHok 1 — Obwasa mogernb pa3BuTUS TEXHOMNOMMN

Ha pucyHke 1 oTobpakeHa cnegytowas nHopMaLums:

HeobxoouMble BpeMeHHble UHTepBanbl: Ans co3gaHna HT3, B Tom unicne Ha nposedeHue
dyHOaMeHTarnbHbIX, MPOrHO3HbLIX U MOMCKOBLIX UccregosaHui (PIMN) n npuknagHsLIX uccnegosa-
Hu (MpW); Ha NpoBeaeHne onbITHO-KOHCTPYKTOPCKMX paboTt (OKP); Ha cepunHblie noctasku (CI1);

nons nsgenui BTT Ha ocHoBe cyLlecTByOLWKNX, pa3pabaTbiBaeMbiX U NEPCNEKTUBHbIX TEX-
HOMOIUM;

MOMEHT OCTaHOBKU (BpeMs t) mpoLiecca COBEPLUEHCTBOBAHUS (MOAEpPHN3aLUN) CyLLECTBY-
tOLLIEN TEXHOMOMMN N Nepexoda K paspaboTke HOBOW TEXHOMOTUMN.

Mpun aTOM NpegnonaraeTcs, 4To cyuiecTaytowwme nsgenua BT 6asmpytotca Ha yxxe gocta-
TOYHO XOpOoLWO OTPabOTaHHbIX TEXHOMOrMAX, HaweaLwmnxX NnpakTuyeckoe NpMMeHeHne npu cosga-
HUW NPOMBILLSIEHHOW NpoaYyKUMK (TpagMUMOHHbIE TEXHOMNOMrMK). PaspabaTtbiBaemble nsgenund BT
Takke OyayT OCHOBaHbI Ha TPAAMLMOHHBIX TEXHOMNOMMSX. B 0CHOBY co3gaHust NEPCNEeKTUBHbIX U3-
nenun BTT1 npeanonaraeTcs BHEAPUTb NPUHLMNMANbHbIE HOBbIE TEXHOSOIMMMU.
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OTMeTMM pornb Hay4YHO-TEXHUYECKOro 3agerna B 060CHOBaHMM BO3MOXHOCTU 1 Lienecoob-
pasHOCTU nepexoda K HOBbIM TEXHOMOMMAM MpU CO34aHUM NepPCneKkTUBHOIO BOOpYXeHud. og
Hay4YHO-TEXHMYECKUM 334Ee5I0OM MOHMMAETCSi COBOKYMHOCTb MOJTYYEHHbLIX Ha OMpenereHHbIn Mo-
MEHT BpeMeHM pe3ynbTaToB byHOaMeHTarbHbIX, MPOrHO3HbIX, MONCKOBbLIX U NPUKNagHbIX Uccre-
[oBaHW 1 pa3paboTok, NpeacTaBneHHbIX B cnegyowmx popmax [2]:

Hay4HbIX 3HaHWUN O SIBNEHUNX, PUBNKO-XMMUYECKNX adodeKkTax, 3aKkOHaX M 3aKOHOMEPHO-
CTSIX, UMEeLMX 06OPOHHOE 3HAYEHME;

TEXHOMOrMn BOEHHOMO N ABOMHOIO HasHaYeHus:;

MaTepuarnoB M BELLEeCTB, 3fIeMEHTHOM 6a3bl N COCTaBHbIX YacTen paspabaTbiBaemMbix 00-
pa3uoB BOOPYXXEHUS;

anropuTMOB 1 nporpamm ans 9BM,;

nabopaTopHOro, TEXHONOrMYECKOro, NPON3BOACTBEHHOIO M UCMbITaTENbHOrO 060pyA0BaHNS;

3KCNepPUMEHTArbHbIX U MAaKETHbIX 0OpPa3L0OB BOOPYKEHUS;

aBaHnpoekTtoB, TT3 Ha HAP n OKP;

KOHLenTyasnbHbIX, HOPMaTUBHO-TEXHUYECKUX, METOANYECKUX N OPYTUX JOKYMEHTOB.

Mpouecc cosgaHma HT3 B nHTepecax npoBeaeHus OnbITHO-KOHCTPYKTOPCKUX paboT BKIO-
yaeT B cebs atanbl PopMUPOBaHMST HAYYHOrO, HAy4YHO-TEXHOITOIMYECKOrO M MPOU3BOLCTBEHHO-
TexHonormn4yeckoro 3agernos. [pu 3Tom «3agenbHas» dasa nornowaeT npuMmepHo 10% oT obLwmx
3aTpaT OloaXKEeTHbIX CPEACTB Ha CO3aaHMe NepCneKkTMBHOrO BOOpYyXeHus. OTe4eCcTBEHHbIN 1 3a-
pyOEXHbI ONbIT CBUAETENLCTBYET, YTO CO3AaHME NEPCMNEKTUBHOIO BOOPYXEHUS C He3penbiMm HT3
NPUBOANT K YBEINMYEHUNIO (MO CPABHEHMIO C NEPBOHAYaribHOW OLEHKOW) CPOKOB €ro co3fdaHusi B
cpegHem B 1,9 pasa, NoBbILEHUIO CTOMMOCTU paspaboTkm — B cpegHeM Ha 40%, NOBbLILWEHUIO
CTOMMOCTM 3aKynkn pmHanbHbIX 06pa3uos — Ha 20% [2; 5].

MmeHHO Ha aTanax co3gaHus HT3 pelaetcsa 3agayva 000CHOBaHMS ONMTMMAanbHOro nepe-
X04a K HOBbIM TEXHOMOIMMsIM, KOTOpasi 3aknio4yaeTcs B paspeLleHnn cnegyowero npoTMBopeyns:
nnbo co3gaBaTb HOBbIE TEXHONOMMN ANSA X BHEAPEHUSA B NEPCNEKTUBHbIE 06pasLibl BOOPYXEHUS,
nnbo ganblue COBEpLUEHCTBOBATb (MOAEPHM3NPOBATL) CYLLECTBYOLNE TEXHOMOMUN.

MpeacTaBneHHas Ha pucyHke 1 Modernb NonoXeHa B OCHOBY 060CHOBaHMS ONTUMAbHOMO
nepexona K HOBbIM TEXHOSIOrMSIM Ha OCHOBE MCMOSIb30BaHMS COBPEMEHHbIX METOAOB OLEHKM
TEXHOMOMNN.

CoBpeMeHHble MeTOoAbl OLIeHKM TeXHONOorum

B pamkax gaHHOWM cTaTbM pacCMOTPEHbI cneayowme MeToabl:
KIaccu4yecKkuin Metoq BOEHHO-3KOHOMNYECKOW OLEHKU;
METOAbl CPaBHUTESbHOM OLIEHKN 3(P(PEKTUBHOCTU CYLLECTBYHOLLNX U HOBbIX TEXHONOMIA;
METOoZ, CPaBHUTESbHOW OLIEHKN BApUAHTOB COBMECTHOIO MCMOSIb30BaHUS CYLLECTBYHOLLMX U HOBbIX
TEXHOMOTUN.
PaccmoTprM OCHOBHOE copepXaHue AaHHbIX METOAOB.

Knaccuyeckuli Memod 80€HHO-3KOHOMUYECKOU OUEeHKU

Knaccunyeckun MeTog OCHOBaH Ha COBMECTHOM MCMNOSb30BaHUKM cnefyoLlen Tpuagbl Kpu-
TepueB: acpdekTnBHoCTb (W), 3aTpaThl (C), Bpems (T)L. B gaHHOM cnyyae nNpuHsThI criegytoLme
0003Ha4veHusi: W — adbdekTUBHOCTb HOBOWM TexXHonoruu; C — 3atpaTtbl PeCypCcoB Ha pa3paboTky
HOBOW TexXHonorum (BCNeacTeme Toro, YTo paspaboTka HOBOW TexHonorun TpebyeT pacxoga pas-
HOPOAHbIX PecypcoB, Hanbonee 4YacTo ITOT NoKasaTesb UMeEeT CTOMMOCTHYIO bopmy); T — Bpems
pa3paboTkM HOBOW TEXHONOIUM.

3afava OLEeHKN HOBbIX TEXHOMOMMM COCTOUT B (DOPMUPOBAHUMN Pa3fIMYHbIX BapuaHToB J0-
CTWXKEHUSA NOCTaBNEHHOMN LeNn C UCMNOMb30BaHNEM HOBbIX TEXHOMOMMA, BCECTOPOHHEM UX aHa-
nu3e n HaxoxaeHun Hanbonee NpPeanoYTUTENBHOIO BapnaHTa. B 3aBuCMMOCTM OT XxapakTtepa pe-
LaemMon 3a4a4ym OLUEHKM HOBbIX TEXHOSOMMIA OOUH U3 NepPEeYUCTIEHHbIX Bbllle Kputepmes 0bbI4HO
BblGMpaeTcs rnaBHbIM, a ABa APYrMX BbICTYNalOT B KAYECTBE OrpaHNYeHUN.

1 Bukynos C.®. BoeHHO-3KOHOMWYECKMI aHanu3: y4ebHuk. M.: BY, 2015. — 340 c.
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an/IMeHVITeJ'IbHO K 3adavye OLEHKU Ll,enecoo6pa3Hocm paspa60TKM HOBOW TEXHOMOormn
KIaCCU4YeCKUMun ABnAaArTCA cneayruimne T1pu (bOpMyJ'IVIpOBKVI (I'IOCTaHOBKI/I)Z

W - max npu C < Gy, T < Ty QD
C-omin 1upu W =Wyes, T < Toyp 2)
T > min npu W = Wiye, C < Coyypre 3)

Ecnu Tpebyetca paspabotartb HOBYIO TEXHOMOIMIO B 3agaHHOe Bpems Ty,, C MakcuMarnbHO
BO3MOXHbIM ypOBHEM 3(PEKTUBHOCTU W 1 MpK 3TOM YNOXUTBCS C pacxogom pecypcos C B
ob6beM, He npeBbllLALWMIA 3a4aHHbIA YPOBeHb (Cyy,,), TO popmynMpoBKa 3adaqv byner umetb
BMA COrMacHo BbipaxeHuto (1).

Btopasi dpopmynmnpoBka 3agaun (2) MIMEET MECTO B CIly4yae, Korga Bpemsi Ha pa3paboTKy
HoBoOW TexHonorum 3agaetcs (T,,,) 1 TpebyeTcsa AOCTUNYbL YPOBHSA 3dEKTUBHOCTY HE HMXKE Tpe-
Byemoro (Wipes) NPY MUHUMAnNbLHOM pacxoae pecypcos C.

TpeTbsi hopmynmpoBka 3agaum (3) HanpaBneHa Ha MUHUMKU3aLUMIo BpeMeHu T pa3paboTki HOBOW
TexXHororvu, koraa 3afaH ypoBeHb ee 9EKTUBHOCTU W 1 3BECTHO OrpaHnYeHmre no pecypcam C,, .

B 0606LweHHOM B1ae BO3MOXHble BapMaHTbl MOCTAaHOBKU 3a4a41 BOEHHO-9KOHOMUYECKOM
OLEHKM HOBbIX TEXHOMNOrM NpuseaeHsl B Tabnvue 1.

B kauyecTtBe npumepa Ha pucyHke 2 nokasaH anroputM BOEHHO-3KOHOMWUYECKOW OLEHKM
HOBbIX TEXHOMNOMNM (ana 1 n 2 BapnaHTa NOCTAaHOBKW 3agayn).

Tabnuua 1 — Bo3amoxHble BapunaHTbl MOCTAHOBKK 3aa4n BOEHHO-3KOHOMMNYECKOM OLLEHKN HOBbIX TEXHOSTOMMN

MocTaHoBKa OdbdeKTNBHOCTL 3aTpatbl Ha pa3paboTky Bpemsi pa3paboTku
3agayun HOBOW TexHonornm, W HOBOW TexHosornm, C HoBOW TexHonornun, T
1 W - max C < Chyy T < T,
2 W = Wipes C - min T <T,,
3 W = Wipes C < Cyyyy T - min
HcxonHbIe TaHHBIE
1T ]
I T = ]
‘ 3aTparsl ‘ nocra:é):::z:‘_lm ‘ 3¢ deKTHBHOCTH ‘
‘ C=Con — BapHanT 1 —»: W— max ‘
) :
‘ C— min :<— Bapwuanr 2 —’{ W2 Wopes ‘
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42‘ 3a7a4 [IEPCIEKTHBHOIO

_ BOOpy&eHHA
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Pemenus )
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‘ BbI00Op pAalHOHAILHOIO BADHAHTA ’

‘ TpelyeMble pecypchl N ©Dopmympoeka

PucyHok 2 — Anropntm BOEHHO-3KOHOMUYECKOWN OLLEHKM HOBbIX TEXHOMOrMim
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OCHOBHbIMY UCXOAHBIMU AaHHbIMK (L) saBngaoTcs:
BEKTOp NnokasaTerien, XxapakTepusyoLmx cogep>xaHne 3agad, Ansa peLleHns KoTopblX npeaHasHa-
YEeHO MepcrnekTUBHOE BOOPYXXEHME C UCMONb30BaHNEM HOBbIX TEXHOMOMMN (NepeyveHb, 06beMbl,
Cpoku, Tpebyemasi ahPeKTUBHOCTb BbIMNONIHEHUSA U HEOBXOAMMbBIE ANs 3TOro pecypchbl);
cocTosiHMe pa3paboTkn obpasLa NepcnekTMBHOrO BOOPYXEHUS Ha Havano NporpaMmmMHoOro nepuoaa;
COCTOSIHUE M NEPCMNEeKTUBbI Pa3BUTUSA HOBbIX TEXHOMOIMMIN 3a pyGexom;
MeToAbl U MOAENMU OLEHKM 3P(PEKTUBHOCTMN peLleHns 3a4ad NepCcrnekTMBHLIM BOOPYXXEHNEM C UC-
Nonb30BaHNEM HOBbIX TEXHOIOIMN;
NporHo3npyemMble 06beMbl 3aTpaT Ha pa3paboTKy HOBbIX TEXHOMOMMN.

OcHoBHbIe aTarbl BOEHHO-3KOHOMUYECKOM OLEHKM HOBbIX TEXHOMOTNN:
NMOAroToBKa UCXOAHbIX AaHHbIX;
BbIOOp BapnaHTa NocTaHOBKW 3agda4qn (1 unu 2);
dhopmynmpoBKa OTAENbHbIX YCIOBUA 3a4a4v B COOTBETCTBUM C BbIGpaHHbIM BAPUAHTOM MOCTaHOBKM;
pelleHne 3afadn 1 aHanmsa nonyyYeHHbIX pesyrnsTaTos,;
Bapuauusa NCXodHbIX AaHHbIX B COOTBETCTBUN C BapuaHTaMy pacyeTos;
BbIGOP paumoHanbHOro BapnaHTa HOBOM TEXHOMOIUK;
0000LLEHME NOMYYEHHbIX PE3YNLTATOB.

MeToabl BOEHHO-3KOHOMUYECKOW OLIEHKM B HacTosILLiee BPEMSI LLUMPOKO UCMOSNb3YTCH Npuy
060CHOBaHUN CO34aHUSA NEepPCneKTUBHOIO BOOPYXXEHUS Ha OCHOBE HOBbIX TEXHOMOMMN, B TOM
yncne HeTpaanUMOHHBLIX BUOOB BOOPYXXeHuUs [2].

MeToabl CpaBHUTENBLHOW OLIEHKU CYLLEeCTBYHOLMNX U HOBbIX TEXHONOTUN

[aHHble MeToAbl OCHOBaHbI Ha yyYeTe (hakTOpPOB HeonpeaeneHHoCTU nNpu paspaboTke Ho-
BblX TEXHOMOIMI 1, NpeXae BCero, napameTpoB, onpeaenstomnx nx 3eKTUBHOCTb, U BPEMEHM
NoCTynneHns Hpopmaumm o xoge paspaboTKu.

[na dopmynmpoBaHusa 3agadn 060CHOBaHMSA ONTUMarbHOro nepexona K HOBbIM TEXHOIO-
MMSAM C Y4EeTOM [aHHbIX (pakTopoB BOCMONb3yeMcs 00Len MOAENb Pa3BUTUA TEXHONOTNIA (CM.
pucyHok 1). Kpome Toro, npymem cneayolime OonyLeHns: cyLlecTBytowmne obpasupbl BOOpYyxXe-
HUS 6a3npyroTCHA Ha TPaAMLMOHHbBIX TEXHOMOIMAX, TO €CTb JOCTAaTOYHO XOPOLO OTpaboTaHHbIX U
HalleLWuX npakTnyeckoe NpMMeHeHne npu cosgaHny TpaguuMoHHOro BOOPYXeHUS; paspabarhbl-
BaeMble 06pasLbl BoopykeHnsa 6yayT 6a3npoBaTbCsa Ha HOBbIX, B TOM YMCIE NPUHLMNNANBHO HO-
BblX, TEXHOMOIMAX.

C y4yeTom ynomsiHyTbIX Bbillie (hakTOPOB HEONPEOENEHHOCTU U NPUHATLIX AONYLLIEHWUA 3a-
Aadva 060CHOBaHNSA ONTUMAInbHOIO nepexoga K HOBbIM TEXHONOMMAM Ha BepbanbHOM YpOBHE MO-
XeT ObITb chopMynupoBaHa crnegyowmm obpasom [6].

HoBas TexHonorma BO3HMKaET Kak pe3ynbraT Hay4YHO-TEXHUYECKOro nporpecca, noatoMy
ee appektusHocTb WH anpuopm TouHo HenseecTHa, a MOXET BbiTb OLEHeHa Nullb NPUGU-
XeHHO. [Mpryem no cpaBHEeHMIO ¢ 3PMEKTUBHOCTLIO TPAANLIMOHHON TexHonorun W' oTknoHeHns
AW MoOryT 6bITb Kak MONOXUTENbHBIMU, Tak U OTpULATENbHBIMU, TO €CTb:

AW =wH —wT >0,
nnm (4)
Aaw =wH-wT <o.

Hay4Ho-uccnenoBartenbckme pa3paboTkn HOBOM TEXHONOMMM AAlOT BPEMS OT BPEMEHW, UH-
dopmaLmio YTOYHAIOLLYIO NepBOHaYarnbHYyl0 OLEHKY. B aTOM cryyae oueHka a(ppekTUBHOCTU HO-
BOW TEXHONOIMKM MOXET ObITb 3aaHa B hopMe BEPOSITHOCTHOIO pacnpeneneHns BO3MOXHbIX 3Ha-
yeHun adpdektnsHocT WH HoBOM TexHONOrMM Ha HEKOTOPOM KOHEYHOM MHTEpBane Heonpeae-
NEHHOCTU, KOTOPLIN C KaXKAbIM akTOM YTOYHEHUA cyxaeTcs. [1pn aToM HOBbIM MHTepBan ocTaeTcd
BHYTPM NPEXHEro, a ero AnvHa B npeaerne, eCnun npouecc yTo4HeHUs 3hPeKkTUBHOCTM HOBOW TEX-
HoOMormMm o xode ee paspaboTku ByaeT NpoAomKaTbCa ANUTENbHOE BPpeMs, CTPEMUTLCS K HymMto. B
3TOM cryyae CyTb 3aJayun onTumMmusaumm npouecca nepexona K HoBbIM TEXHONOrMsIM ByaeT cocTo-
SATb B YTOYHEHUU MHOpMaUMn 06 3 dHEKTUBHOCTN HOBOW TEXHOSTOTUMN.
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[nsa peweHnsa copmynmpoBaHHOM 3a4a4un MOXET ObiTb MCMOMNb30BaH METOA NocnenoBa-
TenbHoro aHanusa A.Banbaa [7]. K HacToswemy BpemeHn 3TOT MeTog nonyymn 6onee obuyyto
POPMYIMPOBKY — TEOPUSA CTAaTUCTUYECKNX PELLUEHMI, B paMKax KOTOPOWN UCMONb3yeTCs COBPEMEH-
HbI apceHan MeTo4oB ONTUMM3ALMK, U3MOXKEHHBIX, HAaNpuvep, B paboTtax [6; 8].

B knaccucuumpoBaHHOM BMAe METOAbl ONTUMU3ALMK NEPEXOL4a K HOBbIM TEXHOMOMUAM
npeacTaBneHbl Ha pUCyHKe 3.

MCTOJILI ONTHMMH3ALINH

J 1. TTo yuety daxTopa 2. TTo yuety dakTopa BpeMeHn
HEONpeIeNEHHOCTH NapaMeTPos — TOCTyInmeHHa HHpOpMAInmI 0 Xofe
HOBO# TEXHOJIOTHH Pa3paboTKH HOBOIH TEXHOJIOrHE

A1z yuema exympenrei

A1 oucxpemmnoco
KeonpedeenKocmu I

SspeMenu

(cmamucmuyecxue
Memoows)

A1z nenpeprisnoco

3 spemenu
Ju yuema suHewren u

o sHympenrent

HeonpeoererHocmu 1% omeymemeus
(OuHarMuNecKe Memoosl)

SPEMENHOZ0 pedxcina

P|/|cyH0|< 3- Knaccm¢>14|<au,v|ﬂ MeToO0B onTMmn3auun nepexoga K HOBbIM TEXHONOIMAM

AHanu3 cyLecTByOLWMX METOAOB ONTUMU3ALMM NOKasan cneayoLlime pesynsraTbl.

1. Mo y4eTy dhakTopa HeonpeoeneHHOCTH, KOTopas MOXET BbITb Kak BHELUHEN, Tak U BHYT-
pEeHHeNn, cyllecTByloLWmne MeToabl ONTUMM3aUMN MOXHO MOAPa3nernvTb Ha ABe MpUHUMIManbHO
pasnuyHble rpynnbl: CTaTUCTUYECKNE N ANHAMUYECKNME.

MepBas, cTaTucTMyeckas rpynna MeTogoB, NCXOAUT M3 NPEANOSIOKEHMS, YTO HeonpeaeneH-
HOCTb €CTb HEYTO JaHHOe (HEM3MEHHOE) U OMUCLIBAETCA MHTEPBanamm, B KOTOPbIX HAaXoOaTCs Uc-
TUHHbIE 3HAYEeHWs NapaMeTpoB HOBOW TEXHOMOMMWM (BHYTPEHHSIS HeonpeaeneHHocTb). OCHOBHas
npobnema npu aTomM cBOaUTCH K 00paboTke HE TOUEYHbIX, @ UHTEpBasbHbIX AaHHbIX. K MeTogam aToun
rpynnbl OTHOCATCA: UHTEPBArbHbIN aHaNN3, TEOPUS HEYETKMX MHOXKECTB, a TakKe ONTUMN3aLMOHHbIE
MeTObl, OCHOBaHHbIE Ha CTaTUCTUYECKOM NpeacTaBneHnn HeonpeaeneHHOCTN C KpUTepusamm Toro
WITN MHOTO BuAa (Hanpumep, MMHUMAaKCHLIN Kputepun, kputepun Nypeuua, Jlannaca v gp.).

BTopas, gnHamudeckas rpynna mMeTogoB, OCHOBaHa Ha MHOrOLLAroBOM MpoLecce, yYnThbiBa-
IOLLEM Ha Ka>KOOM Luare nocTynatoLLyo ¢ TEYEHMEM BPEMEHN MHCPOPMALIMIO O Xo4e pa3paboTku Ho-
BOWN TexHonorun. MNpu 3ToM AMHaMm4eckne MeTodbl (B YaCTHOCTU, METOA AMHAMMUYECKOro Nporpam-
MUPOBAHWS), Y4UTbIBAsS BHELLHNE haKTOPbl HEOMNPEOAENIEHHOCTU, BCE XKe HEe MO3BONSAT yunTbIBaTh
HeonpeaeneHHOCTb BHYTPEHHUX NapaMeTPOB, Ha YTO CNOCOBHLI CTaTUCTUYECKME MeTOAbI. Takum 00-
pa3oM, BO3HMKAET paspblB, MPU KOTOPOM OUHAMUYECKME METOAb! YYUTLIBAIOT TOMbKO BHELLHIOW He-
onpeneneHHOCTb, a CTaTUCTUYECKNE METOAbI — TONbKO BHYTPEHHIOW HeonpeaeneHHOCTb. HekoTopon
NOMbITKON NPEeoAONeHNsa JaHHOro NPOTUBOPEUNSA C UCTMONBb30OBAHNEM AMHAMUYECKUX METOLOB SBU-
nocb NPUMEHeHne MHoroaTanHoro noaxoaa. CornacHo aToMy NoAxo4y MHopMaums 0 napameTpax
BTOPOro aTana paspabaTbiBaeMon TEXHONOMMN (3ag4aHHas BEPOSITHOCTHBIM pacrnpegeneHnem) yuu-
TbiBaeTCA Npy BbIOOPE ONTMMAanbLHOIo peLleHns Ha NepBoM dTane, nHdopmaums 0 napameTpax Tpe-
TbEro aTana y4YnTbiBaeTcd Npu BbIGope onTMMansHOro peLLeHnst Ha BTOPOM aTane 1 Tak aanee. Npu
hopManusaumm Takoro Noaxona K YTOYHEHWIO BHYTPEHHUX NapamMeTpoB UCXOOAT U3 TOro, YTo Mno-
CTYMEHNe YTOUHSIIOLEN MHpOPMaLIMN NPeaACTaBNsieT cOOOM 3K30reHHO 3afdaHHbI CryYanHbIN Npo-
LieCC CYXXeHUs MHTepBana HeonpeaeneHHocTU. Takum o6pas3oM, OTMEYEHHbIN BbILLE PaspbIB JTIMKBU-
aupyeTcs, a MeTo, AUHaMUYECKOro NporpaMMMpoOBaHUSA CTaHOBUTCS MPUMEHUMbIM 115 y4eTa BHYT-
PEHHEN HEONPEAENEHHOCTM Npy pa3paboTke HOBOW TEXHOSIOMUN.
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Mpumep NpakTU4eckon peanusaunmn gaHHbIX METOO40B HA OCHOBE 3BOSOLMOHHO-TEXHOSO-
rMMYeckoro Noaxoaa K cosaaHuio NepcnekTMBHOIrO BOOPYXeHUs Ha aTanax dopmupoBaHua HT3 npu-
BeAeH B paboTe [2], a NpMMEHUTENBHO K HETPAAMLMOHHBIM BMAAM BOOPYXEHUS — B paboTe [4].

2. C yyeToM hakTopa BpEMEHU MOCTYNIEHMA MHPOopMaLUumn o xoge pa3paboTkn HOBOW TeX-
HONOrNKN peLleHne chopmynMpoOBaHHON Bbille 3a4a4m MOXET ObITb NOMYy4YEHO AN TPEX Cry4vaes:
Ona OUCKPETHOro BpeMeHU, HeNpepbLIBHOrO BPEMEHU, OTCYTCTBUS BPEMEHHOTO pexuma nocTyn-
neHus nHdopmaumu.

B pamkax ynomsiHyTOro Bbllle MeToaa nocnegosarternbHoro aHanusa A.Banbga, 3agada ontu-
MarbHOro nepexoaa K HOBbIM TEXHOMOMMAM OTHOCUTCSA K 3afade TMna «onTumarnbHOW OCTaHOBKU Map-
KOBCKOW Lienu» [6]. B obLiem, nocTaHOBOYHOM, NiaHe AaHHasA 3a4ada Ansi BCex Cny4vaeB NocTynneHns
nHcopMauum o xoae paspaboTky HOBOM TEXHONOMMM OOPMYyNMpyeTCs cnegyowmnm obpasom.

B nepBom cny4dae noctynneHne nHopmaumm o COCTOSHUM pa3paboTKM HOBOW TEXHOMOMn
NPOUCXOANT PErynsapHO Yepes onpeaeneHHbIn MHTepBarn (AUCKPETHbIV NPOMEXYTOK) BPEMEHM, KOTO-
pbIi NPUHMMAaETCA 3a BPpEMEHHYIO eauHuULy. B aToM cnydae 3agaeTca MapKoBcKas Lernb cryvyanHbiX
nepexonos Ha ha3oBoM NpocTpaHcTee. NMog dha3oBbIM NMPOCTPAHCTBOM NMOHMMAETCHA MPOCTPAHCTBO,
B KOTOPOM Kaxaas Touka (dasoBasi TOMKa) COOTBETCTBYET COCTOSHMIO pas3paboTkn HOBOW TEXHOSO-
rmn, KOTOpOe onpeaensieTcs HAbopoM ee NapamMeTpoB (X;, Xy, ..., X,), Takuto WH = f(x1, x5, ..., X,)).
Mpu atom WH MoxeT BbITb OHUM U3 BaXXHEMLLINX (M3UKO-TEXHUHECKMX NapameTpoB, ONpeaensitoLLmxX
3PPEKTUBHOCTb HOBOWM TEXHONOMMN. B KaXapbI LLENOYUCNEHHBIA MOMEHT BPEMEHUN, NNLO, NPUHUMA-
towee pelwenne (JMP), moxeT NMbO OCTaHOBUTL NPOLECC pa3paboTkn HOBOW TexHorornm, nnbo ero
NPOAOIMKMTb (MHOXECTBO ynpasneHun U). B atom cnyyae, ¢ ydyetom 3aTtpat Ha HWOKP no paspa-
B6OTKe HOBOM TEXHONOMMKN, BO3HMKaET 3agadya OnTUMarbHON OCTaHOBKM Npouecca CoBepLUEHCTBOBA-
HWSI CYLLLECTBYHOLLIE TEXHOSOTMN N MPUHATUS OKOHYATENbHOMO peLLEHNS — NEPEXOANTb Ha HOBYIO TEX-
HOMOMMKO NN OTKasaTbCsA OT Hee, COXPaHUB CYLLECTBYIOLLYIO TeXHOoMoruno. TpebyeTca HauTn onTu-
ManbHyt0 ByneBcKyto cTpaTernio (To eCTb NPUHMMAIOLLLYHO TOSMBbKO ABa 3HAYEHMSI KOCTAHOBUTbLY» UMK
«MPOAOITKUTLY ), MAKCUMU3NPYIOLLYIO OXMAAEMbIN BOEHHO-3KOHOMUYECKMn adpdpekT. MNpn aTOM MHO-
XecTBO ynpasrneHun U — Bynesckoe, 1 oba ero 3HavyeHus 4onyCTuMbl.

Bo BTOpOM cny4ae (B Mogensx ¢ HeMpepbiBHbIM BpeMeHeM) Hanbonee nogxogsLimMm crno-
cobom chopmanusauum nporecca pa3paboTkM HOBOV TEXHOMOMMM SIBNSETCA ONMCaHne ero Kak nyac-
COHOBCKOrO MNnoToKa onpegeneHHon NHTEHCUBHOCTU. Ecnn NnpuHATL gonyleHue, 4To uHpopmauns
NoCcTynaeT B Cry4yanHble MOMEHTbI BPEMEHU C MHTEHCUMBHOCTbLIO (Hanpumep, ecnv Ans onpeaenex-

1
HOCTM 3a eAMHULY BPEMEHU NpUHATL 1 rog, To A = E)’ TOraa MHOPMaLUMOHHbIE aKTbl U, COOTBET-

CTBEHHO, Nepexoabl MapKOBCKOM Lienn 06pa3sytoT NyaCCOHOBCKMI MOTOK MOCTOSAHHOW WHTEHCUBHO-
cTn. OTNUYNTENBHBIM CBOMCTBOM MYyaCCOHOBCKOIO (M TONMbKO MyaCcCOHOBCKOrO) NOTOKa SABASIETCS TO,
YTO BEPOSATHOCTHOE pacnpeneneHme BpeMeHn OXngaHnsa ovyepegHoro MHOOPMAaLMOHHOMO akTa He
3aBMCUT OT TOrO, CKOSIbKO BPEMEHM 3TO OXMOAHWE yXXe ONUTCS U, CrieaoBaTeribHO, COXpaHseTcs B
TEeYeHne BCEro nepmoga oxugaHus. Torga peweHve 3agadm onTMMm3anmMm npouecca nepexona K
HOBOW TEXHOMOrMM BO3MOXHO Ha OCHOBE MCMOSIb30BaHUA npuHUMNa onTumanbHocTn bennmaHa.
Mpun aTOM peLLeHne MoxeT BbITb cBeaAeHO (Npy 6EeCKOHEYHO MarioM MHTepBarne BpeMeHW) K paHee
paccMOTPEHHOMY CIy4vato C AUCKPETHbIM BPEMEHEM MOCTYNNEHNS NHGOPMALIMK.

TpeTuii cnydyam pacnpoCTpaHAETCA Ha CUTYyaLMto, Koraa peLleHne NCXoOHON 3af4aum He CBs-
3aHO C BPEMEHHbIM PEXUMOM MOCTYNNeHMA MHpopMauum o xoae paspaboTkm HOBOW TEXHOMNOMMK, a
KacaeTcs TONMbKO CaMOro MapKOBCKOro rmpouecca CriydanHbIX nepexogoB Ha ¢ha3oBOM NpOCTpaH-
ctBe. [Ina onucaHua AaHHOro mpouecca NpuHMMaloTcs cnegyowme gonywerus. OueHka napa-
metpa WH (kotopbiit B 06LLem criydae MoXeT ObiTb MHOFOMEPHbLIM, BEKTOPHbLIM) 3a1aeTCs B BUE
NAOTHOCTU pacnpefeneHns BEepOATHOCTEN BO3MOXHBIX €ro 3HavYeHwWn, KoTopas npeacTtaBnset
TO4YKY B pa30BOM NPOCTPAHCTBE, a ha3oBble Nepexoabl MPeacTaBnaoT cobon NpoLEeCcC yTOYHEHNS
3TOro pacnpegeneHus. HayyHble nccnegoBaHus no paspaboTke HOBOWM TEXHOMOMMW LierieHanpas-
NEHHO OpraHM30BaHbI, Y OHWU A4al0T C TEYEHUEM BPEMEHM HOBYIO Cry4variHyo MHAopMaLUmto, pesynb-
TaToOM Yero CTaHOBUTCS (pa3oBbI Nepexo U3 O4HOro COCTOAHUS B Apyroe. Tak BO3HUKaEeT criyyan-
HbI npouecc B ha3oBOM NpocTpaHcTBe. [Mockonbky NPoOBOAMMBIE UCCNeoBaHMs MO pa3paboTke
HOBOM TEXHOMOMMN WMEIT LeneHanpaBneHHbld Xapaktep WM NoTeHuManbHO MOryT ObITb
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noaKpenneHbl 4OCTAaTOYHbIM (DUHAHCMPOBAHMEM, TO MOXHO 0XMAATb, YTO 3TOT ClyYaliHbIi NpoLece
ByaeT opMeHTMPOBaH B CTOPOHY yrydlueHus napametpa WH. B To xe Bpemsi npoBoasTcs nccneno-
BaHMs, KOTOpble, MO CyTK, SBNAOTCSA NMMOHEPCKUMM M ByayT HanpasneHbl Ha pa3paboTKy TEXHOMO-
M, OCHOBAHHbIX Ha MPUHLMMNNANBHO HOBbIX (PU3MKO-TEXHUYECKUX NPUHLMNAX 1 adhdekTax. B aTom
crnyyae MOXeT okasaTbCsl, YTO, HECMOTPS Ha BCe YCUMUS, NPOBOAMMbIE UCCINEAOBaHNSA HE TOMbKO
He ynydwar 3HaveHve napameTpa W, Ho koHeuHbIN pesynbTaTt MoXeT okasaTbes BoobLle oTpuLa-
TenbHbIM. Kpome Toro, MoXeT ObITb Tak, YTO UCCIeqoBaHuUs No pa3paboTke HOBOW TEXHOMOrM Npw-
BeAyT He K YNyyLIEHWIO, a NLLb K YTouHeHuto napameTpa WH. Takoi Barnsg cootseTcTByeT npea-
CTaBIEHMI0 O XapakTepe HOBOW TEeXHOMoruu, nonaratwemMy, YTo OLeHMBaeMbIi NapameTp ecTb
BHYTPEHHSIA XapakTepucTrka, NpucyLLas nsy4yaeMomy usanmyeckomy siBNeHuto Kak Takosomy. Mpu
3TOM MOBbILWEHHOEe (PUHAHCUMPOBAHME UCCNeOOoBaHUA MOXET MPUBECTM NMULLb K YCKOPEHWUO Mpo-
Liecca uccnegoBaHus HOBOWM TEXHOSOMM, HO HE MOXKET NpuaaTth 3TOMY NPOLECCY Kakyto-nmbo Bpe-
MEHHY0 HanpaBneHHOCTb. IMEHHO Takasi CUTyauusi XxapakTepHa Ansi TPeTbero cryyas — 0TCyTCTBUS
BPEMEHHOI0 pexkmma nocTynneHust nHpopMaLumm o npouecce pa3paboTkn HOBOWM TEXHOMOMUN.
Takum 06pa3om, Boille B BepbanbHOM MOCTAHOBOYHOM MrlaHe PacCMOTPEHbI BO3MOXHbIE
MeTOZbl ONTUMM3aLMM NpoLecca Nepexofa OT CyLLECTBYHOLLMX TEXHONOMIA K HOBbIM TEXHOMOMMSIM
B YCIOBUSIX HEOMNpeaeneHHOCT AN PasnnYHbIX CriydaeB NocTynneHus MHopMauum o Xoae pas-
paboTKM HOBOWM TexHomnoruu. Mpu 3TOM yCTaHOBMNEHO, YTO «yTOYHEHWE NapaMeTPoB HOBOW TEXHO-
NOrMn» TOXe eCTb NPOLLECC, HO Y>Ke MPOLECC NO3HAHWS BHYTPEHHErO COAepXaHWs HOBOWM TEXHOMO-
MK, N3HavanbHO NOHNMAaEMOW Kak «Beln B cebex. [JaHHoe nonoxeHue SBNAeTcs AONONHUTENb-
HbIM, HO HEOBXOANMbIM YCITOBUEM MPUMEHEHMS PACCMOTPEHHBIX BbilLE METOAO0B ONTUMMU3ALNN.

MeTop CpaBHMTeanOIZ OLUEeHKU BapnaHToB COBMECTHOIro ncnomnb3oBaHusA
CyweCTBYHLWUNX N HOBbIX TEXHONOrMmn

[aHHbIN MeTo NPUMEHSOTCA B TOM Cryvae, Korga paccmatpyBaeTcsl COBMECTHOE NiaHu-
poBaHWe CO34aHWUs N UCMONb30BaHNe TPaANLMOHHBIX (CyLLEeCTBYIOLINX) U pa3pabaTbiBaeMbIX HO-
BbIX TEXHOMOIMIN B NEPCrneKkTUBHbIX obpa3uax BoopyxeHusi (cMm. pucyHok 1). B atom cnyyae anro-
puTM 060CHOBaHWS ONTUManbHOrO Nepexoda K HOBbIM TEXHOMOrMAM BKMOYaET B cebsa cneayto-
LLIMEe OCHOBHbIE aTanbl [4].

Oman 1. PopMnpoBaHMe NCXOAHbIX AAHHbIX, B TOM YMCNE MHOXeCTBa (PYHKLMOHANbHbIX
3agay ! (i = 1,..,1), ANA peweHns KOTopbiX MOryT 6biTb NCMONb30BaHbl TPAANLNOHHbBIE Y HOBbIE
TEeXHOMornu.

Oman 2. OueHka aPdeKTUBHOCTH WiT n 3arpart Cl-T Ha pelleHue i-n 3agaum (Vi =1,1) ¢
NCMNOMnb30BaHNEM TPaAULIMOHHBLIX TEXHOMOTMN.

3man 3. Ouexka acbdektneHocTn W™ u satpar ¢ Ha pewenue i-n sapaun (Vi = 1,1)
Npy COBMECTHOM MCMNOMNb30BaHUM TPAANLMOHHBLIX N HOBbIX TEXHOMOMMN.

Oman 4. ®opmupoBaHme obractn (MHOXecTBa) MapeTo-onTUMAarbHbIX (HEAOMUHUPYe-
MbIX) BAPUAHTOB COBMECTHOIO NPUMEHEHUS TPAAMLMOHHbBIX U HOBbIX TEXHOMOrMn. B gaHHon o6-
nacTu JomkHO obecneynBaTbCs:

a) npupatueHne adektusHocTn AW; (AW; = W™ — W) pewenus i-in sanaun npm cos-
MECTHOM MPUMEHEHUN TPAAULMOHHBIX N HOBbIX TEXHOMOMIA MO CPaBHEHMIO C 3 (EKTUBHOCTLIO
W pelueHns aToil 3aaa4m C UCNONbL30OBAHNEM TOMBKO TPAAMLIMOHHBLIX TEXHOMOMMIA;

6) cHkeHune 3atpart AC; (AC; = C; — ¢™) na peluenve i-ii 3aaaum Npu COBMECTHOM Npu-
MEHEHUM TPaANLIMOHHBIX 1 HOBbIX TEXHOMOMMI MO CPaBHEHMIO C 3aTpaTtamu C; Ha ee pelleHne
TONBbKO C UCMONb30BaHMEM TPAAULMOHHBLIX TEXHOMOMMN.

Bo3HMKHOBEHNE MHOrOBapMaHTHOCTN Ha J@aHHOM aTarne 06yCcnoBreHO MHOTMMU NPUYUHamMu,
B TOM YMCre HeoBXOANMOCTbIO aHanu3a 3Ha4UTENbHOIo YMcra BO3MOXHbIX BapMaHTOB peanv3aumm
oTAenbHbIX PYHKUMOHANbHO-TeXHoornveckmx 6nokos (PTE) ana goctmkeHnsa TpebyemMoro ypoBHS
OCHOBHBbIX XapaKTepuCTMK NepCrnekTMBHOIro obpasLa BOOPYXEeHUS C y4eTOM BO3MOXHOCTU COBMECT-
HOro MCMOMNb30BaHUS HOBbIX U TPAAMLMOHHBIX TexHonormin. [ins nposegeHus nogobHoro MHoroea-
pVYaHTHOro aHanusa HeobxoAUMO MMETb CreAYHoLLYI0 onepaTUBHY UHOPMaLMIO:
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Ha KakOM ypOBHE FOTOBHOCTWN HaXo4ATCA TEXHOMOMMN, NOMOXEHHbIE B OCHOBY CO34aHUS Nepcrnek-
TMBHOro obpasua;

Kakve 3agayun OOSMKHbI peLuaTbCcs NepcnekTMBHbIM 06pa3LoM Ha NNaHOBOM OTPE3Ke BPEMEHN;
crnocobeH nu cyuecTsyoLWw M obpasel, BOOPYXXeHUS pellaTb aHanornyHble 3agaqdv;

KaKoBbl JOSPKHbI ObITb XapakTePUCTUKN NEPCMNEKTMBHOIO obpasua s peLleHnst NocTaBeHHbIX 3a4a4
C MUHMMAanbHbIMK 3aTpaTaMy Ha peann3aumio ero XM3HEHHOrO LKA U KakuM o6pas3oM MX MOXHO
OOCTUYb: MOAEPHU3aUMEN cyLLecTBYoLLEro obpasua unm paspabdoTkor 0Opa3LoB HOBOIO NMOKOSIEHNS.

YkazaHHaa vHdopmauunsa No3BonsieT pacCMOTPETb pasfMyHble BapuaHTbl Kak pas3paboTku
nepcnekTMBHOro obpasua, Tak u MoaepHu3aLumm cyllecTsytoLlero obpasua BoopyxeHus. Heobxoam-
MOCTb MHOrOBapWaHTHbIX OLEHOK B JaHHOM cinydae obycnoBrneHa psaoM 06CTOATENBCTB U, Npexae
BCEro, NpakTnyeckon noTpebHOCTLI0 NPOoBEAEHNS] BOEHHO-3KOHOMNYECKUX UCCNEeA0oBaHUM Npyu Mu-
HUMarnbHOM, Kak nNpaBuro, o6beme NCXoaHbIX AaHHbIX. B 3Tnx ycnosusx ewe He 060CHOBaHbI 3Ha-
YEeHUS XapaKTepuCTMK NepcnekTnBHoro obpasua, Ho 4OCTOBEPHO U3BECTHO, YTO ByaeT ocyliecTs-
NATbCS ero paspaboTka C yrnyylleHHbIMU XapakTepUCTUKaMu, B TOM YMCrie 3a CHET COBMECTHOIO UC-
NONb30BaHWs HOBbIX U TPAAMLMOHHbBIX TEXHOMOrMIN. B pesynbTaTe 3TOro NnaHnpyeTcs peann3oBatb
B NepcnekTmBHoOM obpasLe NMbo BCo BO3MOXKHYH COBOKYMHOCTb HOBbIX HAay4YHO-TEXHUYECKMX peLle-
HU (Hay4YHO-TEXHUYECKMIA 3a4er), MO0 YacTb M3 HUX. Takoe NoNoXeHNne MMeeT MECTO Npu paspa-
©0TKe [4ONroCPOYHbIX NIIAHOB CO34aHNSA NEPCNEKTMBHOrO BOOPYXKEHMS, a Takke B TOM criyyae, korga
npuv paspaboTke A0NroCPOYHbIX MNAHOBbLIX LOKYMEHTOB HE MpeabaBnseTcs KeCcTkux TpeboBaHmi K
3HaYEHNAM XapaKTepPUCTUK NepCnekTMBHOrO obpasua, a M3BECTHbI TOMbKO AManas3oHbl UX BO3MOX-
HbIX 3Ha4YeHun. Takum 06pa3oM, OCHOBOW CO34aHWs NEPCNEKTUBHOMO BOOPYXKEHUS ABMAETCH TEXHO-
rfiornyeckoe npoeKkTUpoBaHue, B XoOe KOTOPOoro obBOCHOBLIBAETCHA palMoHanbHash COBOKYMHOCTb
dTB, obecneunBaromx TpebyeMble YPOBHM XapakTEPUCTUK NepcnekTuBHoro obpasua [3; 4].

Ha atanax TexHONnorn4eckoro NpOeKTUPOBaHNSA HA OCHOBE KOHCTPYKTUBHOIO aHanns3a nep-
CNeKTMBHOro obpasua hopMMpyeTCss MHOXECTBO arnbTepHaTUB TEXHUYECKNX PELLEHWIA, KOTOPbIE
[aloT OCHOBaHWe ANd NOCTaHOBKN 3a4ayM CMHTE3a KOHCTPYKTUBHO-TEXHOSTOMMYECKON CXeMbl nep-
cnekTnBHoOro obpasua. [laHHasa 3agada 3aknioyaeTcsl BO BHEAPEHUU, chanaHCMpoBaHUn U CUHEpP-
reTtmyeckoM obbeanHeHnn (KOMMNOHOBKE) pasnuyHbiX No HasHadeHuto OTH (B Tom uncne nogcum-
CTeM, Y3MnOB, 31IEMEHTOB) B €4UHY KOHCTPYKTUBHO-TEXHONOrMYECKYIO CXEMY — €AUHYHO KOHCTPYK-
Um0 nepcnekTMBHoro obpasua. CyTb 3TON 3a4a4m COCTOUT B OTbICKAHWUM Takux BapuaHToB 00b-
eOQUHeHWI (MHTerpaumm) anemMeHToB Npy YCNOBMU X CYLLIECTBOBaHNA B 3a4aHHbIX OrpaHUYeHnaX
(Hanpumep, no macce, rabapuTHbIM pa3mepam, aHepronoTpebneHunio 1 ap.), Npu KOTopbix obec-
neyYnBaEeTCsl HEKOTOPbIV 3a4aHHbIN YpoBeHb KpuTepus. NMpouenypa TEXHONOrMYecKoro NpoeKkTu-
POBaHNSA COAEPXUT B Ka4eCTBE HEU3BECTHbIX NapameTpoB Tunbl U Yncno ®Th, ypoBeHb nx Tex-
HONorM4yeckon NpopaboTkM, CUHEPreTUYEeCKne CBA3M MeXOy HUMU ONns JOCTUXKEHUs Tpebyembix
3Ha4YeHWI XapaKTEPUCTUK MepCrnekTMBHOro obpasua. B cnoxusluenca npaktuke TexHonornde-
CKOro npoekTupoBaHusa Heobxogumble OTE BbIGMpatoTca AByMs cnocobamu: NMbo n3 MHOXecTBa
CYLLIECTBYIOLLINX, TO ECTb YK€ JOCTAaTOYHO XOPOLLIO anpobmnpoBaHHbIX M UCMOSb3yEeMbIX B KOHCTPYK-
TUBHO-TEXHOMNOMMYECKNX CXemMax ApYrnx BUOOB BOOPYXKeHUs; NMnbo BO3HUKAET HEOOXO4MMOCTb
nonHomMacLwTabHon pa3paboTkmn HOBbIX TEXHONMOrMN. Kak npasunmno, MHOXeCTBO anpobupoBaHHbIX
TEXHOMNOrMn ABNSIETCA AOCTAaTOMHO NpeacTaBUTENbHbIM U MOLLHBLIM, B OTNINYME OT MHOXECTBa HO-
BbIX TEXHOMOIMMIN, HEMNOCPEACTBEHHO OMNPEAENnsOWMX B KOHEYHOM mUTOre OyHKLMOHANbHbIE BO3-
MOXHOCTWU N KOHCTPYKTUBHbIA 0OnMK nepcnektnBHoro obpasua. O6bIMHO 3TN TEXHONOTUN SBNSA-
t0TCS 06bEKTOM POPMUPYIOLLIENCS HAy4YHO-TEXHOornyeckon 6asbl (HTH).

Taknm obpasom, HeobxogmMmocTb hopmupoBaHnss obnactu (MHOXeCTBa) NapeTo-onTu-
MarnbHbIX (HEOOMUHUPYEMbIX) BapUaHTOB COBMECTHOIO MPUMEHEHUS TPaAMUMOHHBIX U HOBbIX
TEXHOSOMNN BO3HMKAET yXKe Ha 3Tanax TEXHONMOrM4YecKoro NPOEKTUPOBaAHUA NEPCNEKTUBHOIO 06-
pasLa BOOPYXEHWS.

CyxeHre obnactu napeto-onTuMasibHbIX (HEAOMUHUPYEMbIX) BapnaHTOB COBMECTHOMO Npu-
MEHEHWSI TPAAMLMOHHBIX M HOBbIX TEXHOSOMMIA BO3MOXHO C UCMOSb30BAHMEM CUCTEMbI LOMNOSTHUTE -
HbIX KPUTEPUEB, B TOM Yucre TpebyemMoi 3h(PEKTUBHOCTU (W 1pes) PELUEHNS i-ii 3aaa4M, 3aaHHbIX

(BblaeneHHbIx) 3atpatax (C; ;,,) Ha peLLeHne aToi 3aJaqu, pean3yeMocT BapuaHToB U T.4.
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Oman 5. Bbibop paunoHarnbHbIX BapMaHTOB COBMECTHOIMO NPUMEHEHUS TPaaULMOHHBIX Y
HOBbIX TexHororun, obecneumsatowmx AW;(AC;) - max Ka4yecTBe NpuMepa Ha pUCyHke 4 noka-
3aHo rpadumyeckoe oTobpaxeHne obnacti paumoHarnbHbIX BApMaHTOB COBMECTHOIO NPYMEHEHUS
TPaANLMNOHHBIX U HOBbIX TEXHOSOMMI ANA rmnoTeTUYeckon anpuopun M3BeCTHON 3aBUCMMOCTU Po-
cTa ahekTUBHOCTU TPAAULMOHHBIX U HOBLIX TEXHOSOMMIA OT 3aTpar, BblAeNseMblX Ha UX co3aa-
Hue.

OGnacTe pauMOHANBHBEIX EAPHAHTOE
w(c) COBEMECTHOT O MPHM €CHEHHA
TPaaMIMOHHEIX M HOBBIX TE€XHOJIOTHI

—"Tﬁi
1 —Tomeko TPaaHIHOHHEIC
TexHonormw, W7 = f{CT),

2 - TPaOMIMOHHEIE H HOBEIE
TexHonoruw, WTH = ffCTH)

&

PucyHok 4 — Npadudeckoe oTobparkeHne obnactn paumoHasnbHbIX BApUaHToB
COBMECTHOI0 NPpUMEHEHMS TPAAULMOHHBIX U HOBbLIX TEXHOMOMIA

Takum obpasom, 060CcHOBaHME ONTUMANbHOIO Nepexona K HOBbIM TEXHOOMMAM Ha OCHOBE
CPaBHUTENbHOM OLIEHKN BapMaHTOB COBMECTHOMO MCMOSIb30BaHMS CYLLECTBYHOLLNX N HOBbIX TEX-
HOMOrMM ABNSIETCA MHOro3TanHoON, MHOTOBapMaHTHOW 1 MHOrOKpUTEpPUanbHON 3agaqven.

B kauecTtBe npumepa, MNnCTpmpyowero NpeacTaBneHHbIn Bbille MeToq, npusegem o6-
LLYtO NOCTAHOBKY 3adadqu onpefeneHns onTMManbHOro BpeMEHU nepexoda OT CyLecTBYLLEen
TEXHOMNOrMM K HOBOM TEXHOSOMMKN B TEYEHME MporpammMHoro nepuoga. [ns Hambonee nonHoro un
KOPPEKTHOro y4eTa nosHbIX 3atparT, a Takke obecneyeHns conocTaBMMOCTU OLEHOK 3aTpaTt Ans
pasnuyHbIX BapuvaHTOB Mnepexoda K HOBOW TEXHONOrMM B TedeHue NporpamMHOro nepvopa
OOMKHbI ObITb NPUHATLI CNeayoLmMe YCnoBust U OONYyLEHWS:

OLEHKa NpoBOAMTCA AN KOHKPETHOrO TUna nepcnekTMBHbIX 00pa3uoB, X PUKCUPOBAH-
HOro COCTaBa W YCIIOBWUW BbIMOMIHEHWUS UMW HEKOTOPOW 3afadn no CBOeMy (OyHKUMOHAaNbHOMY
HasHa4eHuo (PyHKUMOHaNbHOW 3a4aun);

oueHKa NPOBOAMTCH U3 yCNoBmsa cobnoaeHnst ToxaecTsa 3deKTUBHOCTH, TO eCTb AOCTU-
XXEHUS OAMHAaKOBOW hmkcMpoBaHHON (Mnn Tpebyemon) adhpeKTUBHOCTM BbINOMHEHMS (PYHKLMO-
HanbHOW 3a4ayun 3a CYET NPUMEHEHUSI B COCTaBe NepCcrnekTUBHbLIX 06pa3LOoB Kak CyLLeCTBYOLLEN
TEXHOMOrMM, Tak 1 HOBOW TEXHOSOINMK;

3aTpaTbl Ha CO30aHNE N NPUMEHEHME NepPCNeKTMBHbBIX 0Opa3L 0B OAMHAKOBLI A58 pasnuy-
HbIX BapnaHTOB nepexoa OT CYyLLEeCTBYOLLEN TEXHONOrMM K HOBOW TEXHONOMNN;

npuv onpeaeneHnmn NosHbIX 3aTpaT 1 NpeanoYTUTENbLHOIO BapnaHTa nepexoaa paccmarpu-
BaeTCcH BeCb NpOrpamMMHbIA nepuog BpemMenu [t,, Ty (rae t, — Ha4ano nepBoro roga, t; — Havano
BTOPOrO roa, ..., Ty, — NOCNeOHW rof paccMaTpmMBaeMoro NporpaMMHOro Nepuoaa, a t, — MOMeHT
nepexofja K HOBOW TEXHOMOMMW, HaXoAALWMNACA B UHTepBane t, < t, < Ty ). [lpn aToM nosnHble 3a-
TpaTbl NOAPaA3nensAlTCa Ha ABe rpynnbl:
3aTpaTbl Ha NPUMEHEHNEe NepCnekTUBHbIX 06Pa3LI0B, OCHOBAHHbIX Ha CYLLECTBYIOLLMX TEXHOSO-
rusix (nepuog BpeMeHH t = [t,, t,4]);
3aTpaTbl Ha BHeAPEHWE HOBOW TEXHOMNOMMM B HEKOTOPbIE NEePCreKkTUBHbIE 0Opa3Lbl U UX COBMECT-
HOe NpUMeHEeHNe C oCTarnbHbIMU 06pasLamMu 13 nepeol rpynnbl (Nepuog BpeMeHH t = [t,, Ty]).

YunTbiBas, 4TO 3Ha4YEHMS NONHbIX 3aTpaT ByayT HEOAMHAKOBbI 41151 pa3HbIX MOMEHTOB Bpe-
MEHMU t,, B MPOrpaMMHOM Mepuoae, YTO CBA3aHO C PasnMyHOMN NPOAOIHKUTENBHOCTBLIO MPUMEHEHNSA
nepcnekTUBHbIX 06pa3LoB Ha OCHOBE CYLLECTBYIOLMX TEXHOMOMMIN, TO 3agadva onpegeneHus on-
TUMarnbHOrO BpPeMeHu t, opmynupyetcsa cneyowmum obpasomM. TpebyeTtca onpeaenuTb Takow
ONTUManbHbIN MOMEHT BPEMEHM t;, NPV KOTOPOM 3HayeHue mnonHbiXx 3artpar C(t) Gyner
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MUHMMAarbHBIM NpK ycrnosun obecnedeHmns TpebyeMoro ypoBHS 3Q(MEKTUBHOCTU (Wopes) BbIMNON-
HEeHWs1 (PYHKLMOHANbHOW 3afayn U HeMpeBbILWEHUs 3aTpaT Ha Nepexosd K HOBOW TEXHOMOoruu

TH
(C; ""P) HekoTOpOro AOMYCTUMOTO OrpaHNyeHust (Cy,y):

Ci(t;) = artgg;in%{CT(t = [to, tp_l]) + Cl-TH(t = [tp, Tk])} — min)
1
npu W = Wipes U ¢ < Coag

B BbipaxeHuun (5) uenesas pyHKUMA npenctaBnseT cobon ycpeaHeHHble 3a BeCb Mpo-
rpamMMHbIV Nepunod nosiHble npeacroswue 3atpaTtol. [log i-Mm BapMaHTOM nepexoda K HOBOW Tex-
Honoruu (i = 1, ..., N), rae N — MHOXeCTBO BO3MOXHbIX BapUaHTOB) MOHMMAETCS BapuaHT UCMNOSb-
30BaHWsI NepcnekTUBHbIX 00pasLioB, OCHOBAHHbIX KaK Ha CYLLECTBYOLLEN TEXHOMOIMMMK, TakK U HO-
BOW TEXHOMOMNN.

OnTumanbHoe 3Ha4YeHue t, Ans Kaxaoro BapuaHTa nepexona onpeaensercs ¢ UCrosb30-
BaHWeM cnegytowero nogxoaa (npasuna). CHayana B kKa4ecTBe MOMEHTa nepexona K HOBOM Tex-
HOMOTMK paccMaTpyBaeTCs NnepBbIi rof, NPorpaMMHOro nepvoaa, T.e. t, = t,. B aTom cnyyae non-
Hble NpeacTosALLME 3aTpaThbl HA BbINOMHEHME (PYHKLMOHANbHOM 3a4a4m NepcnekTMBHbIMmM obpas-
LaMu 3a BeCb MPOrpaMMHbIA NepUog paccunTbIBAOTCA NpU YCNoBUN NPUMEHEHUS HOBOW TEXHO-
norun. AHanorn4yHbiM 06pasoM paccunTbIBalOTCA 3aTpaThl HA BbINOIHEHME PYHKLMOHANbHOMW 3a-
Aayn nNpy ycrnoBmKn, YTO nepexoq K HOBOM TEXHONOMMWN NPOBOANUTCH B KaXabl NOCNeAYOLWmMIA rog,
00 MOMEHTa BpeMeHU Tj, BKNIOUMUTENbHO. [1pn 3TOM yunThIBAETCS, YTO BO3MOXHOCTU Hay4YHO-UC-
cnegoBaTenbCKon, UCMbITaTeNbHON M MPOM3BOACTBEHHbLIX Ba3 NO3BOMSIOT K 3TOMY MOMEHTY Bpe-
MEeHW co3aaTtb Heobxoammble obpasubl, a 3aTpaTbl HA Nepexod K HOBOW TEXHOMNOMMN He NPEBbI-
waT PMHAHCOBLIE OrPaHUYEHNS.

Ha ocHoBe ucnonb3oBaHMA OaHHOMO NMoAxoda MpencTaBnsercsa BO3MOXHbIM MOCTPOUTb
YHKUMIO 3aTpaT, OTpaKaroLLyo USMEHEHNE BO BPEMEHU YCPEeAHEHHbIX 32 NPOrpaMMHbI Nepuog
MOMHbIX NPEACTOAWMNX 3aTpaT Ha BbINOSIHEHME (DYHKUMOHANbHOW 3a4a4qm ¢ TpebyembiM ypoBHEM
3(P(PEKTUBHOCTM B 3aBUCUMOCTMN OT MOMEHTA Nepexoda K HOBOW TeXHOMOrMu. Npun aTom Kaxxaomy
(hukcpoBaHHOMY 3HaueHUIo t, ByaeT COOTBETCTBOBaTL OAHA Todka pyHKUMK 3aTpart. [og npo-
rPamMMHOro Nnepuofa, COOTBETCTBYHOLLUNA MUHMMANbHOMY 3HAYEeHWN0 YHKLUMK 3aTparT, n byaeT sB-
NATLCA ONTUMarnbHbLIM MOMEHTOM BPEeMeHM t; AN nepexoaa K HoBow TexHonorun. Cnenyert oT-
METUTb, YTO BMOSIHE BO3MOXEH BapuaHT, ANsi KOTOPOro oyHKUMS 3aTpaT Byaet npuHMMaTb MUHK-
MaribHOE 3Ha4YeHne NULLb B CrieayloLemM nporpaMMHoM nepuoge. Torga n cnegyeT nnaHMpoBaTth
nepexo K HOBOM TEXHOMOIMMU.

YunTbiBaa copgepkaHne NpMBeAEeHHOrO Bbile METOAa CPaBHUTENbHOM OLEHKM BapuaHToB
COBMECTHOIO MCMOMb30BaHMs CYLLECTBYHOLLMX M HOBbLIX TEXHOMOMIN U KOHKPETHOrO Npumepa ero
NCnonb30BaHWs, NpeacTaBnseTcs BO3MOXHbBIM anropuTMU3NpoBaTh 3TOT METOL AN MHOXECTBa
byHKUMOHAnNbHbIX 3a4a4, a TakkKe HECKOIMbKUX BUAOB CYLLECTBYIOLLMX N HOBbIX TEXHOOIMN, COB-
MECTHO UCMNOfb3yeMbIX B COCTaBe NepCcnekTUBHbIX 06pa3sLioB.

B pmanbHenwem gns noBbIWEHWS ONepaTUBHOCTU 0O0CHOBaHMS ONTMMarnbHOro nepexona
K HOBOW TEXHOSOrMM, Ha OCHOBE W3MNOXEHHbIX Bbille METOAO0B OUeHKU 3EKTUBHOCTU HOBbIX
TEXHOMOrMn, NpeacTaBnseTcs LenecoobpasHbiM UCNOMNb30BaTb MHCTPYMEHTalbHbIE BO3MOXHO-
CTW NCKYCCTBEHHOIO UHTEMMEKTA.

AﬂrOpVITM Bbl60pa MeToAa 060CHOBAHUA ONTUMANbLHOIO nepexoaa K HOBOM TEXHONOIrMmn
npu co3gaHnn NnepcrnekKTMBHOro BOOpyXxeHus

HeobxoanmocTb pa3paboTku 1 UCNonb3oBaHNA AaHHOIO anroputma obycrioBreHa Hanm-
ynem psiga hakTopoBs, B TOM YUCHE:

Bo3pacTaHneMm yrpo3 6esonacHoctn Poccurckon ®depepaumm B BOEHHO-TEXHUYECKOM
chepe n HeobXxoaMMOCTbIO (POPMUPOBAHNSA MEP MO UX NAPUPOBAHUIO C UCMOMb30BaHNEM Nep-
CMEKTUBHOTO BOOPYXEHWS;
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nosiBneHneM HoBbIx 3aga4q BoopyxeHHbix Cun (BC) PO, koTopble He MoryT 6bITb peLueHbl
C [OCTaTO4HOM 3PPEKTUBHOCTLIO TOMNBKO TPAAULMOHHBIMU BUAAMU BOOPYXXEHUS;

TpeboBaHUAMM PYKOBOAALLMX OOKYMEHTOB MO BbiNofHeHMo 3agad BC PO ¢ tpebyemon
3P PEKTUBHOCTBIO, HO C MMHMMANbHBIMKW 3aTpaTamMu.

Kpome Toro, HemanoBaxHoe 3HaYeHUe NMEeT (PaKTopbl, CBA3aHHbIE C 0COBEHHOCTAMM paboT
Mo CO3[4aHUI0 NEPCNEKTUBHOIO (B TOM YUCIe HETPAAULNOHHOIO) BOOPYXXEHWS, B YAaCTHOCTH [2; 4]:
HeonpeaeneHHOCTb MCXOAHbIX AaHHbIX (B TOM Yncne no 61o4KeTHbIM acCUrHOBaHUAM) Npy hopmu-
pOBaHUM 1 peanusaumm NporpamMm 1 NnaHoB CO34aHusA U Pa3BUTUS NEPCNEKTUBHOIO BOOPYXKEHUS;
HeonpeaeneHHOCTU OTHOCUTENbHO Hay4HO-TEXHUYECKUX, (PUHAHCOBO-3KOHOMUYECKUX U MPOU3-
BOLCTBEHHO-TEXHONOMMYECKMX BO3MOXXHOCTEN NPOMbILLNIEHHBIX NPEeaNnPUATMIA MO CO34aHUI0 nep-
CNEKTUBHbIX 0OPa3LIOB BOOPYXEHUS, TaK U BPEMEHHbBIX CPOKOB pa3paboTKmM HOBbIX TEXHOMOIMN;
npakTuyeckoe OTCYTCTBME NPOTOTUMOB;
YHUKanNbHOCTb pa3paboTkn BaXKHENLLNX TEXHOMOII;
BbICOKas HAYKOEMKOCTb Y TEXHONOMMYecKas CIIOXXHOCTb NEePCNEKTUBHOIO BOOPYXXEHMS;
BbICOKas cTeneHb HeornpeaeneHHOCTM NOTPeBHOro KoNMYeCcTBEHHO-Ka4eCTBEHHOIO cocTaBa nep-
CNEKTUBHOIO BOOPYKEHUSA Y OPraHn3aLMOHHO-LUTaTHbIX (hOPMUMPOBaHUIA, B KOTOPbIX Npeanonara-
€TCH ero NCrnonb3oBaHue;
OTCYTCTBME CEPUNHOIO NPON3BOACTBA 415 6oNbLUMHCTBA 06pa3L0B NEPCNEKTUBHOIO BOOPYKEHUS.

OTmeyeHHble Bbille hakTopbl 1 OCOOEHHOCTM NePCNEKTUBHOIO BOOPYXEHWUS onpeaensioT
cneunduKy 3agaHusa HayYHO-MCCneaoBaTenbCKMX N ONbITHO-KOHCTPYKTOPCKUX paboT no ero co-
3gaHuo. CyuwlecTBylollee metogmyeckoe obecrnevyeHne He MO3BOSISIET B MOMHON Mepe U KOM-
NIEKCHO YYnTbIBaTb 3TN PaKTOPbl MPU 060CHOBAHMN ONTUMAanbHOIo Nepexoaa OT CyLLECTBYOLLNX
TEXHONOrmn Kk paspabatbiBaeMbiM HOBbIM TEXHOMOTMUSIM.

C y4eToM BbILLEN3NOXEHHOTO pa3paboTaH anropntm Bbibopa metoga 060CHOBaHMS ONTU-
MarnbHOro nepexoga K HOBOMW TEXHOMOMMWM NpW CO34aHMU MEepPCneKTUBHOrO BOOPYXeHusi. bnok-
Ccxema JaHHOro anroputma npeacraBfneHa Ha pUcyHke 5.
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PucyHok 5 — Anroputm Beibopa meToga o60CHOBaHWS ONTUManbLHOMO nepexoaa
K HOBOM TEXHOMOMN Mpu CO34aHNN NEPCNEKTUBHOIO BOOPYXEHUS
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B 3aBMCUMOCTM OT MMetoLLIerocs B HanMunm ob6bema NCXOAHbIX AaHHbIX MO CO34aHuIo nep-
CMEeKTUBHOIO BOOPYXXEHMWS, OCHOBAHHOIO Ha HOBbIX TEXHOMOMMSX, NPUMEHSAETCS TOT UMU MHOWN Me-
TOO peLLeHns 3agaqun.

[MaBHOM OTNNYUTENBHON OCOOEHHOCTBIO AAHHOrO anropuTMa SBMASIETCS BO3MOXHOCTb
KOMMJIEKCHOIo MCMNONb30BaHWs MeTOA40B ANs OnNTMMM3aLmMmn npouecca nepexofa oT CyLecTBYHo-
LWNX TEXHOMOIMIA K pa3paboTke HOBbIX TEXHoMNorun. MNpu 3TOM METO4 BOEHHO-3KOHOMUYECKOW
OLEHKM MCMonb3yeTcs BO BCEX Cryyasx, B TOM YMCME: NPU OLEHKEe KaK CyLLEeCTBYHOLUNX, TaK U HO-
BbIX (B TOM YMcCne NpUHUMNManbHO HOBbIX) TEXHONMOMMIA; NPY CPaBHUTENbHOW OLEHKE CYLLEeCTBYIO-
LLIMX 1 HOBbIX TEXHOMOMI; NPU CPaBHUTENbHON OLEHKE BapMaHTOB COBMECTHOMO UCMOSb30BaHWS
CYLLECTBYIOLLNX N HOBbIX TEXHOMOMMNA.

3aknioueHue

Ha ocHoBe aHanusa obLien Mmogenu pasBuTusa TEXHOMOIMI, yYnTbiBaloLLen aTansl co3aa-
HUS Hay4YHO-TEXHNYECKOro 3ajena aAngd nepcnekTMBHOrO BOOPYXEHUS, NpeacTaBneHbl pesynsraThl
0000L1eHMA MeToaoB 060CHOBAHMS ONTUMAIbHOIO Nepexoda K HOBOW TEXHOMOIMU, OCHOBaHHbIE
Ha oueHKe 3 HEKTUBHOCTM HOBOW TEXHOMOMNN, B TOM YUCTIE:

Knaccm4yeckne metoabl BOEHHO-3KOHOMWYECKOM OLLEHKM, OCHOBaHHbIE HA UCMONb30BaHNN
Tpuagpbl Kputepues: 3PEPEKTUBHOCTL HOBOW TEXHOMNOMMNK; 3aTpaThbl PECYPCOB Ha pa3paboTKy Ho-
BOW TEXHOMNOrK; BpeMs paspaboTkm HOBOWN TEXHONOMNN;

MEeTOAbl OLEHKN CYLLECTBYIOLLEN N HOBOM TEXHOMOMMN C y4eToM (pakTopoB Heonpeaenex-
HOCTW 1 BPEMEHW NOCTYNNeHNa MHpopmaumm o xoae paspaboTkM HOBOM TEXHOMOIM;

MeToAbl CPaBHUTENBHOM OLIEHKM BapMaHTOB COBMECTHOMO UCMOSb30BaHMUS CyLLECTBYHOLLMX
N HOBbIX TeXHOMNOrni. NMokasaHo, 4TO 060CHOBaHME ONTUMANbLHOIO Nepexoaa K HOBbIM TEXHOMO-
rMsM C MCMNONb30BaHNEM 3TUX METOOO0B SABNSAETCS MHOIrO3TanHOMW, MHOroBapMaHTHOW U MHOTOKpU-
TepuanbHOn 3agaden.

MpeanoxeH anropMtmM BblIGopa METOAOB U HaNpaBNEHNA UX MPaKTUYECKOrO UCMONb30BaHUS.

PesynkraThl aHanu3a nokasanu, 4To COBPEMEHHbIN apCceHan MeTogoB ONTUMM3aunn nos-
BongeT 060CHOBaHHO BbIGpaTb COOTBETCTBYHOLUUN METOA U ero hopmanu3oBaTtb AN peLLeHuns
KOHKPETHOWN 3agayun, B TOM 4Yucne:

CUCTEMHOIO MPOEKTUPOBAHNSA NEPCNEKTUBHOIO BOOPYXXEHNSA Ha OCHOBE COBMECTHOrO UCMOIb30-
BaHWS CyLLECTBYHLUUX U HOBbIX TEXHOSOIMIA;

OLEHKN ONTMManbHOW rny6uHbl MOAepHM3aUMM U yHUUKaALUKM co3gaBaemMoro NepcrnekTUBHOro
BOOPY>KEHUS C Y4ETOM B3aMMOCBS3N €ro MoAepPHU3ALMOHHOMO 1 YHU(PMKALMOHHOIO NOTEHLNArOB,
NOBbILLIEHNSA YCTOMYUMBOCTU SKOHOMUYECKOWN UHAMUKM CO3OaHNSA NEPCNEKTUBHOIO BOOPY>KEHUS B
rocyqapCTBEHHbIX NporpaMmmax u npoektax B nHrepecax obecnevyeHms o6opoHbl CTpaHbl 1 6e3-
onacHoctn Poccuiickon denepaunn, a Takke ynpasrneHus U NPOrHO3MPOBaHUS SKOHOMUYECKOM
OWHaAMMWKKN C y4ETOM BO3MOXHbIX PUCKOB.

Cnucok ucnonb3oBaHHbIX UCTOYHUKOB

1. Yanbiwes A.H. Apuctotens. M.: Meicnb, 1981. — 200 c.

2. bypeHok B.M., MiBnes A.A., Kopuak B.FO. Pa3BuTre BoeHHbIx TexHonormn XXI Beka: npobnems,
nnaHMpoBaHue, peanusauus. Teepb: KYTOJI, 2009. — 624 c.

3. leoHoB A.B., lNMpoHnH A.KO. OcobeHHOCTM nepexoda K HOBbIM TEXHOSOMMSIM MpU CO34aHMN Hay4YHO-
TEXHUYECKOro 3aena Aansi NPOeKTUPOBaHUS BbICOKOTEXHOMOMMYHOWM Npoaykumm // [IBONHbIE TEXHONOTUN.
2022. Ne1(98). — C. 28-34.

4. bypeHok B.M., JleoHos A.B., lNMpoHnH A.HO. BOeHHO-3KOHOMUYECKUE 1 MHHOBALMOHHbIE acneKTbI
WHTerpaumm HeTpaguLMNOHHBIX BUOOB OPYXMS B COCTaB CUCTEMbI BoopyxeHus. M.: NpaHuua, 2014. — 240 c.

5. Nony6es C.C., LLlepbakos A.I". MeTogonorvs ynpaeneH1st NPpOMbILLIIEHHBbIMW TeXHoormsamn. M.:
[NepBoe akoHoMMYeckoe nsgartenscteo, 2020. — 276 c.

6. beneHbkun B.3. ONTMMM3aUMOHHbIE MOLENN S3KOHOMUYECKOW ANHAMMKN: NMOHATUAHBIA annapar;
ogHoMepHble mogenu. M.: Hayka, 2007. — 259 c.

7. Banbg A. lNocneposatenbHbii aHanua. M.: duamatruna, 1960. — 328 c.

8. Mowucees H.H., sannnos KO.I., Ctongpos E.M. MeTtoabl ontumusauun. M.: Hayka, 1978. — 352 c.

BoopyxeHune n akoHomuka. 2023. Ne4(66) 68



BoeHHas akoHomMmuKa

YK 334
N.0.)KAPUHOB, fOKTOp TEXHMYECKUX HaYK,
npodgyeccop

3KOHOMMWYECKAS CTPATEIMA YNPABIIAEMOW TPAHC®OPMALIUU
OBOPOHHO-MPOMBILWIMEHHOIO KOMMNNEKCA HA OCHOBE AUHAMWUKUA
CYBEPEHHOI'O CTEKA CKBO3HbIX LUUPPOBbIX TEXHONOIMAN

Paccmampueaemcsi 3adaqa rnoucka Ho8bIX 3KOHOMUKO-ypas/ieHYeCcKUX peweHull 8 cucmeme 2ocy-
dapcmeeHHO20 yripassieHusl, C8sI3aHHbIX CO CMPYKMYPHbIMU USMEHEHUSIMU 8HympeHHel cpedbl 060pOHHO-
npombiwneHHo20 komrinnekca (OFK). NpedcmaesneHo ob6ocHo8aHUE akmyarnbHoCMUu Yughpoeol mpaHcgop-
Mauyuu skoHomudveckoli cucmemb! OFIK u daHO Kpamkoe orucaHue mexHosnoaudeckol U xo3slcmeeHHoU
cywHocmel mep, HeobxoduMbix Onsi noamariHo2o repegoda OFNK om meKyu,e2o mexHUKO-3KOHOMUYECKO20
cocmosiHusi, coomgemcmeytouje2o KoHuernmam MHdycmpuu 3.0, K HO8OMY (XKesiaeMoMy) cocmosiHUo UHOy-
cmpuu 4.0. TpaHcgopmayus OFK cghopmynuposaHa 8 ghopmame cmpameauu, rpedycmampusarouwiel 8
KaxkOOM cueHapuu peanu3ayuu rpeobpasosaHue 8HyYMPEHHUX UHGhpacmpyKmMypHbIX KOMIOHeHmMo8 busHeca
00 UHCMUMYyUUOHasIbHbIE YCri08Us UUGPO8OU IKOHOMUKU U cmeK 0CMYIHbIX CKBO3HbIX UUGhPOB8bIX mMexX-
Honoaud, onpederieHHbIX npogusbHbIMU eedomcmeamu. [pednazaemcsi cmpykmypa cucmemMsl 20cydap-
cmeeHHo20 yrnpaeneHuss usmeHeHusimu OFTK, agbgbekmueHoCcmb OyHKUUOHUPOBAHUSI KOMOPOU Koru4ve-
CMEEeHHO oyeHuUsaemcs o cucmeme cbasniaHcupoBaHHbIX oKasamersiel, KOHMEKCMHO Xapakmepu3yrouux
OuHaMuKy yugposol mpaHcghopmayuu skoHomu4veckux obrekmos OrIK.

Krnrodesnie crioga: 060pOHHO-NPOMbILIEHHBIU KOMIAEKC; Uughposasi mpaHcghopmayusi; cmpameaus;
CmeK mexHoIo2uli; CK8o3Hble Lughposbie mexHonoauu; 2ocydapcmeeHHoe yripaeseHue; VIHOycmpus 4.0.

BBepeHune

YnpaBrneHne 3KOHOMUYECKON CUCTEMOM OOOPOHHO-NPOMbIWNEHHOro komnnekca (Orl1K),
obragarowen cTatm4yeckMMmn n gUHaAMMUYECKMMM CBOMCTBaAMU M NoKasaTenammn appekTMBHOCTH
XO351IMCTBEHHOW OeATensHOCTH, aBnsaetca [1] cnocobom peanuaaumm rocyqapCTBEHHbIX NONUTUK
Hay4YHO-TEXHNYECKOro 1 3KOHOMMYeckoro pa3sutust OlK, HanpaBneHHOro Ha NoBbILWEHNEe 060po-
HocnocobHocTn PO u ynydweHne genoBoro knumarta B kopnopatmsHon 6usHec-cpege OlK, a
TaKke Ha COBEPLUEHCTBOBAHME IKCMMyaTaUMOHHbBIX U UHXEHEPHbIX KayecTB (NoTpebutenbckmx
ueHHocTen) npogykumm OlNK BoeHHOro n ABOMHOro HasHadeHns. CoBMecTHOe JOCTUMXEHME yKa-
3aHHbIX LEeNen B YCNOBUSAX aKTUBHO NPOBOAUMON CerogHsi LmdpoBusaumnm skoHoMkn PO obecne-
YMBAETCH UHCTUTYLMOHANbHLIMU U UHAPACTPYKTYPHBIMU MexaHn3MamMu LmdpoBon TpaHcopma-
umm OTK, npegycmatpusatolen pa3paboTKy M BHeOpeHWe B OnepauyOHHbIE LMKIbl BOEHHOro
NPOV3BOACTBA 9KOHOMMKO-TEXHONOMMYECKMX HOBOBBEAEHMI, 0BnagaoLLmMx CyBepeHHON npuHaa-
NEeXHoCTbo K PO 1 onupatowmxca Ha rocygapcTBeHHyto nporpammy «Lindpposas skoHomuka Poc-
cuinckon ®epepaumm» n koHuentsl MHaycTpum 4.0.

Peanusauunsa B P® 0CHOBHbIX MOMOXEHU rocyaapcTBeHHOW nporpammbl «LindpoBast ako-
HoMuka Poccuickon ®epepaumm» 1 koHuenTtoB NHayctpum 4.0 cerogHa yxe nossonuna [2; 3]
obecneuntb akoHoMmyeckorn cucteme ONK kak onpegeneHHble YpOBHU LIMG)POBOK 3pENOCTU Kilto-
YyeBbIX 3KOHOMUYecknx otpacnen ONK, Tak 1 ypOBHU TEXHONOrMYECKon, NPON3BOACTBEHHON U Pbl-
HOYHOW rOTOBHOCTEN! CKBO3HbIX LMGPOBLIX TEXHOMOIMIN, B COBOKYMHOCTU XapaKTepHble COCTOos-
HUSIM KOPNOPaTUBHLIX XO351MCTBOBaHUIN, COOTBETCTBYOLWMM HgycTpum 3.0+,

HanbHenwee apmxkeHne akoHomudeckom cnuctemol OMNK no Tpaektopum ceoero pa3sutus «H-
ayctpusa 3.0 — Nuagyctpusa 3.0+ — VHayctpmsa 4.0» ¢ METOOANYECKON TOUKWN 3pEHUS NpeQyCcMaTpuBaeT
[4] o6pasoBaHme B akoHOMUKe OlMK HOBbIX hOPM TEXHOMOMMYECKOrO 1 XO3INCTBEHHOIO YKINagoB, 00y-
CMNOBMUBAIOLLEE HAy4YHbIA MOMCK W aKTyanusupylollee HayuyHyl 3agjady  TeopeTuKo-

1 MOHUTOPMHT COCTOSIHUI TEXHOSIOMMYECKOM, NPOM3BOACTBEHHOMN U PbIHOYHOMN FOTOBHOCTEN NPOEKTOB MO pa3pa-
6oTke cybbektamm OlMK TexHONMormyeckux MHHOBaLUMiA ocylLiecTBnseTcs B PP, B yacTHOCTM, B COOTBETCTBUM C Nprka3om Mu-
HUaKoHoMpa3BuTUA Poccnm oT 18 aHBapst 2022 1. Ne 17 «O6 opraHusaumm B MMHIKOHOMpasBuTus Poccum paboTkl no dop-
MWPOBaHMIO N BEAEHMIO peecTpa KOHEYHbIX NofyYaTernei rocy4apCTBEHHOM NOAAEPKKUY.
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MEeTOA0MN0orM4eckoro 060CHOBaHNS LIENTOCTHOW cTpaTerMn NpoBeAeHUs U3MEHEHUST OENCTBYHOLNX B
akoHomuueckorn cucteme OlK npakTuk BHYTPUOUPMEHHOTO YrpaBneHUsa onepaLMoHHbIMU LMKIamu,
MEXMOUPMEHHOIO KOOMNEPaLMOHHOTO 1 MEXOTPAcNeBoro KomnnabopauroHHOro B3aMMOLENCTBUS, CO-
CTaBMALWMX LENOYKM A0BaBNEHHON CTOMMOCTU U MPUBOASLLMX K BO3HUKHOBEHMIO arnomMepauun 6ms-
Heca 1 BriacTu € KOpropaTUBHBLIMU BEPTUKASTBHO Y FOPU3OHTANTbHO MHTErPUPOBAHHBLIMU CTPYKTYpaMK,
obnagaroLLMMmM YHUKaNbHbIM Hay4YHO-NPOU3BOACTBEHHBIM NOTEHLMANIOM Y YENOBEYECKUM Kanutanom
MEeHepKMEHTa AN COBCTBEHHOrO 9KOHOMMYECKOro pa3BUTUS, CO3AaHNSE HOBOW 1 NPOOOIMKEHNS Bbl-
nycka CyLLeCTBYIOLLEN BbICOKOTEXHOMOMMYHOM npodykumm OlNK BOEHHOro 1 ABOMHOMO Ha3HaYeHUS.

O6bekTnBHO BocTpeboBaHHbIE NPOLECCHI U pe3yrbTaTbl U3MEHEHNS SKOHOMUYECKON CUCTEMBI
OrK noa ycnoeus undpoBoi akoHOMKN P 1 koHuenTbl iHaycTpum 4.0 asnstoTcst 06bekTaMm 3KOHO-
MMWYECKOTO YNpaBneHnsi roCy4apCTBEHHbLIX NHCTUTYTOB PasBUTKS 1 KOPNOPATUBHBLIX MEHEIKEPOB roc-
yaapcTeeHHbIx kopnopaumn (MK) «Poctex», MK «Pockocmocy, 'K «PocaTom», koppenmpoBaHHOIro BO
BHELLUHEW N BHYTPEHHEN cpefax sKoHoMu4veckon cuctembl OINMK 1 0OCHOBaHHOTO Ha?: a) MexaHu3max
reHepaumn akagemMmn4eckonm Haykom TEXHOSOMMYECKMX 3HaHU 1 ©) MHCTpyMeHTapum TpaHcdepa Tex-
HOMOrMN N NHHOBALMI, OCYLLIECTBNAEMOro MeXay SKOHOMUYECKN aKTUBHLIMU MPOMbILLNIEHHBIMY 00b-
eKTaMu, OTHOCALLMMUCS CErOaHS MO CTEKY MCNONb3yeMbIX B MPOU3BOACTBEHHON AeATENbHOCTU TEXHO-
norun k cyébektam pbiHka npogykumn ONMK, dyHKumoHupyowmm B KoHuenumsax Mugyctpum 3.0, K-
ayctpum 3.0+ unu Nugyctpum 4.0 ¢ oTnvdatoLencs 9KOHOMUYECKON apXUTEKTOHMKOM 1 SBOSTIIOLIMOHHO
NPOCneXMBaemMon TPaeKkTOPHOM 3aBUCUMOCTLIO 3KOHOMUYeckoro passuTna OlNK «OT nokoneHus K no-
KOMEHUIO» XO3ANCTBOBAHUA U COOTBETCTBEHHO TEXHOMNOMMYECKOro U XO39MCTBEHHOIO YKNaaoB.

CTeKk TEXHONMOrMN, akKkyMynmpyoLmin pasnnyHble No CBOMCTBAM M Ha3Ha4YeHUIo crneayto-
LLne CKBO3Hble LNUdPOBbIE TEXHONOMMU (KOHBEPreHLNSA B3anMOCBA3aHHbIX YacTen BOEHHO-NPOn3-
BOACTBEHHOM MHpacTpykTypbl OK):

HOBbIE€ NPOK3BOACTBEHHbIE TexHornormum (HIMT);

TexHonoruu 6ecnposogHon cessun (TBC);

HEMPOTEXHOMOIrMN U NCKYCCTBEHHBLIN MHTeNnekT (Hnn);

TexHororum cuctem pacnpegeneHHoro peectpa (CPP);

TEXHOMNOrM1 BUPTYyanbHOW 1 AOMNONHeHHoW peansHocTu (BOP);

TEXHOMOrMM KOMMNOHEHTOB poboToTEXHMKM 1 ceHcopukn (KPC),

Takmm 06pa3om, Mo CBOEMY COAEPXKAHMIO MO3MLMOHUPYETCH B KA4YECTBE KOTNMYUTENBHON KOMNETEH-
LUum» B KIacCU@UKaLMOHHBLIX CUCTEMaX pasfefeHnss Ha SKOHOMUYECKME LIMKIbl TEXHONOMMYECKMX U
XO3SMCTBEHHbIX YKNaA0B U COCTaBrAET 06LLEeKopnopaTUBHYIO pecypcHyto 6a3y onepexatoLlen cTpa-
Ternm (QONroCPOYHOro LienenonaraHys) ynpasnsemMon LgpoBon TpaHCgopMaL M SKOHOMUYECKON
cuctembl OlNMK ¢ MHOroBapvaHTHbIMM CLIEHapUSAMM NOCTYNaTenbHOro NPoBeAeHUS U3MEHEHU «WH-
ayctpusa 3.0 — UHgycTpusa 3.0+ — MHaycTpms 4.0», onuceiBaowmmm npoueccs asontouun OFMK n
€ro agantaumm K BbiI30BaMm, MMEIOLLIMMU CXOAHbIE 3a4a4n npeobpasoBaHms KopnopaTtuBHOro brusHeca
N YYUTbIBAIOLLMMM MHCTUTYLMOHArbHbIE N MHADPACTPYKTYpPHbIE YCnoBus BefeHus cyobektammu OlK
3KOHOMWYECKOW OEeATENBHOCTM B LIMPPOBOW BHELLHEN U BHYTPEHHEN OM3Hec-cpeae.

JocTurHyTble cerogHsa pesynbTaTbl HAYYHbIX UCCReL0BaHUIM B paccMaTpmMBaemMon npeaMeTHON
obnacTu n3noXeHbl B crieumarnbHom nutepaTtype?, a Takke NnpeacTaBneHbl MHCTUTYLIMOHaNbHbIM 06ec-
neyYeHneM 3KOHOMMKO-TEXHOMOMMYECKNX MPOLLECCOB LdpoBOM TpaHChopMaLmm CyObeKTOB NPOMBbILL-
neHHocTn B paspaboTaHHbix MuHumndpbl Poccnn JopoxHbIX KapTax pasBuTus OTAENbHbIX CKBO3HbIX
LUMpoBbIX TEXHONOrMn. Bmecte ¢ 3TMM B HacTosiLLIee BpeMS OTCYTCTBYET Hay4yHoe 06oCHOBaHME Le-
noctHonm ctpaTermu umdposon TpaHcdopmaumm ONMK, KOMMIeKCHO OXBaTbIBaKOLLEN NPOLECCHl Npo-
BEAEHUS M3MEHEHUIN B akOHOMUYeckon cucteme OrNK, cBSA3aHHbLIX C CUCTEMHBIM MEPEXOOOM 3KOHO-
mMumyecknx areHtoB 'K «Poctex», 'K «Pockocmocy, K «Pocatom» B NpakTukax XO3sIMCTBOBaHUSA Ha
CTeK CKBO3HbIX LMdpoBLIX TexHoorni NHayctpum 4.0, umetoLumin cyBepeHHoe P® ncnonHeHue.

2 Cm.: KusisbHegenuH P.A. MexaHuam yCTOMYMBOro pa3BuTus 060pOHHO-NPOMBILLNIEHHOTO KOMMNEKca B
yCrnoBusix TpaHcopmaLMm HauMoHaNnbHON MPOMBILLIIEHHOW NOMUTUKKL: AMC. ... A-Pa 3KOH. Hayk no cney. 08.00.05.
Kypck: KO3I'Y, 2021. — 367 c.; cm. Takxke [5].

3 Cm.: Tonouko U.A. Cnuctema CTpaTernyeckoro NnaHupoBaHusi NPEANPUSITUSt 060POHHO-MPOMBILLIIEHHOTO
KOMIMeKca Ha OCHOBE JTOTMKO-TIMHIBUCTUYECKOrO MOAENMPOBAHNSA: OUC. ... KaHA. 9KOH. Hayk no crney,. 08.00.05. CI16.:
Cneray, 2021. — 217 c.; cm. Takxe [6].
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MeToabl U MeTOA4ONOrNA NccrneaoBaHUs

MpoBeneHue B akoHoMuyeckon cucteme OlMK 3BONIOLMOHHBLIX M3MEHEHWUA Npeanara-
eTcs [7] ocylecTBnATL B cOrnacum ¢ METOAONOrMen nccneaoBaHns, npegycmarpusarowen pea-
Nn3aLmio NPoLLEeCCOB KOHTPONMPYEMOW 1 LieneHanpaBneHHon TpaHcopmaumm o6beKTOB 1 coLm-
anbHbIX CUTyauuMi B hopmaTtax aKCnepuMeHTanbHbIX MPaKTUK U NIOrMYeCcKon Lienoykn npeobpaso-
BaHWW, 3BEHbsI KOTOPOW 3aTparnBatoT U3MEHEeHUs! HYaCTHbIX 3NeMeHTOB peddOpPMUPYEMON CUCTEMBI
N UX OTHOLLUEHUI, NPUBOASALLMNE K BOCXoAsLWweMy obpasoBaHMIO HOBOrO eAMHOro Lenoro, onpeae-
NEHHOro KONMUMYEeCTBEHHLIMU M KAYE€CTBEHHBIMM OTANYUTENBHBIMW XapaKTEPUCTUKAMKN COCTaBISHO-
LUMX U UX OTHOLLEHWU OBLLEeCTBEHHO 3HAYNMMOrO NoOpPSAKa.

Oco6BeHHOCTb M NPEUMYLLIECTBO aBTOPCKOrO BUAEHUSA pelleHns 3agaum nameHeHnst OMNK
3akntoyalTcs B pa3paboTke 9KOHOMUYECKOMN CTpaTernm ynpasnsemMblx npeobpasoBaHui cylie-
cTBytoLLero marepmansHoro npomssoactea OlNK Mnayctpum 3.0 (cueHapHbIn nogxon kK 060cHoBa-
HWUIO N3MEHEHMNIN), NCMONb3YIOLLMX B KA4ECTBE KOHLEeNTyanbHOro 6asmca MHCTpyMeHTapui TeXHO-
Norn4yecKkoro MeHeoXXMeHTa U MHHOBaLUMW, C rMaBEHCTBYIOLEN POSibI0 « TEXHOKpaTUYEeCKOro ABu-
XEHNS» N aKLEHTOM Ha TEXHOMOMMYECKOM NepeBOOPYKEHNN OCHOBHBIX (POHOO0B KOPNOpPaTUBHOMO
6usHeca OlK B getanbHOM uenenonaraHun U noctynaTenbHOM PasBUTUM SKOHOMUYECKOW CU-
ctrembl OlK, ocHOBaHHOM Ha peanu3auuy HauuoHasrbHbIX (CyBepeHHbIX) npuoputetoB PO u
npegycmaTtpusatoLLeM 6e3ycrioBHOE BbINOMHEHWE rOCYAapCTBEHHbLIX 3aKa30B.

B ocHOBY TeopeTuKo-MeTogonorndeckon CyLHOCTU cTpaTternm umgpoBon TpaHcdopma-
uumn OTMK nonoxeHa mnges ynpaerneHUs M3MEHEHWsIMW B BMAE cTyneHdaton mogenu PMMM
(Project Management Maturity Model), npeoGpasoBaHHO aBTOPOM B KOHTEKCTE nepexonos «WH-
ayctpus 3.0 — Nugyctpua 3.0+ — UHaycTpua 4.0» K mogenu: «obLiasi TEpMUHONOrnsa» — «0b-
LLMe TEXHONOrMmM» — «efuHas MeToA4OoNorns», akTyaribHON B CUCTEME YNPaBIieHNs N3MEHEHNAMMU
OlK, npoBogMMbIMMK C rocy4apCTBEHHbIM ydacTveM. Llenovka nHCTuTyumoHanbHbix npeobpaso-
BaHun OlK n ee TexHonornyeckasa coctaBnsioLlas, Takum obpasom, B CTpaTernyeckon nepcnek-
TUBE UCXOOAT U3 OTPULIAHNA CTaTUYHbIX KOHUEeNUuen onTMManbHOCTU KaXaoro atana 3Bomnoumnm
OTl1K, oueHKn ypoBHSA rOTOBHOCTU (NoTeHLmarna) cyobekToB pbiHka npoaykumm OlK k BHegpeHuto
CKBO3HbIX LMMPOBbLIX TEXHOMNOMMN B MHOPACTPYKTYPY IKOHOMUYECKNX OOBEKTOB U NpegnonaratT
B paMKax CyLLECTBYOLMX IKOHOMUYECKUX 3aKOHOMEPHOCTEN UCNOMb30BaHUA PeCcypcoB B Npo-
Lileccax NpoBeAeHns U3MEHEHUN, CBA3aHHbIX C LmdpoBor TpaHcghopmaumen OMNK*:

a) npuBegeHne K e4MHOMY CTapTOBOMY YPOBHIO rnoccapus® uucposon TpaHcdhopmMaumu,
3aKkpennssemMoro B NpoMuIbHbIX CTaHAapTax U UCNoMNb3yemMoro B nocneayowem B rocyaapCTBeH-
HbIX HOPMAaTUBHbIX akTax;

©) onpegeneHne cTeka CKBO3HbIX LMPOBLIX TEXHOMOMIN, NPUMEHSIEMOTO LIMADPOBOA, YMHOM
n BupTyansHon dabpukamu OMNK NHgycTpum 4.0 n cocTaenstoLwero 6a3mc HOBOro TEXHOSTOMMYECKOro
ykrnaga C corflacoBaHHbIMKM MPONOPLMAMU MH(POPMALMOHHBLIX U NPOU3BOACTBEHHBIX TEXHOMOMM
(Bkntoyada aganTaumio 1 BOCNpou3BoacTso B PO nepeoBbIX MHOCTPAHHbIX TEXHONOMMI);

4 Cm.: CepoB H.B. YnpaBneHne MHHOBaLMOHHbLIM pasBUTMEM 060POHHO-NMPOMbILLNIEHHOrO Kommnekca Poc-
cunckon depepaunn: guc. ... Kana. akoH. Hayk no cney,. 08.00.05. M.: LUHUW LenTp, 2015. — 149 c.; cm. Takxe [8].

5 Ba3oBasi Bepcus rroccapusi TepMyMHOB B obnactv MiHayctpum 4.0 paspaboTaHa HeMELIKMMM crieLmanicTamy U 4o-
CTyMHa B CETU UHTEPHET Ha nnatdopme NHaycTpus 4.0 no anekTpoHHOMY aapecy: https://www.plattform-
i40.de/Pl40/Navigation/EN/Industrie40/Glossary/glossary.html. PycckosidbliHas, a Taoke ppaHkossbldHas Bepcum rnoccapusi
NoaroToBMNEHbl aBTOPCKMM KOMNMEKTMBOM nog obLien pegakumen A.1.H., npod. NosaHeesa B.M. B pamkax gesatensHoctn Co-
BETA MO TEXHNYECKOMY PerynmpoBaHuIO U cTaHdapTM3aumm KomuteTa no npoMbILLIIEHHON NONUTUKE N TEXHUYECKOMY perynu-
poBaHuto Poccuiickoro coto3a NpombILLNEHHUKOB 1 npeanpuHumarenen (PCIIM). 3nekTpoHHas HeMeLKo-(hpaHKO-PYCCKOA3bIY-
Hasi Bepcust 00beANHEHHOTO rnoccapus TepMmMHOB B obnactu NHgyctpum 4.0 gocTynHa B cnpaBoYHbIX cuctemax «Kogeke» 1
«TexakcnepTy, paspabotaHHbix AO «Kogekey», n Ha ocpuumanbHom cavite PCINM: https://pcnn.pdp/upload/iblock/Oe1/Mmoccapuin
TepMuHOB B obnactu MHgyctpvm 4.0.pdf. AHanorvyHble aBTopCKUe rroccapy MPeACTaBeHb! B Pa3NYHbIX aHANMTUYECKNX
WCTOYHMKAX, B HaCTHOCTM, B «Berol KHure» passuTus OTAENbHbIX BbICOKOTEXHOMOMMYHBIX HanpaeneHuii PP, nogrotoBneHHom
MwuHakoHompassuTusa n HAY BLLS, 2022 r. Mo oueHkam avpekTopa LieHTpa coupanbHO-3KOHOMUYECKUX MHHOBALWI 3KOHOMU-
yeckoro dakynsteta MY umenn M.B. JTomoHocosa, npod. Jlanuagyc J1.B. [https://www.makonews.ru/centr-kompetencij-cifrovoj-
ekonomiki/?ysclid=I7vhyzkkez367811717], umdpoBmaaLms IKOHOMMKN 1 TEXHONOTMYECKUE CABUMA, pacCMaTpyBaeMble B KOH-
TeKcTe nepexopa 6usHeca k koHuentam MHaycTpum 4.0, npuBenu K BO3HMKHOBEHMIO 293 HOBbLIX TEpMMHOB (160 Ha ypoBHE Mak-
PO3KOHOMMYECKMX UCCNEA0BAHNA, MPUMEPHO 140 — Ha YpPOBHE MMKPOSKOHOMUKM NPeanpusTui), cneupannctamm ssegeHsl 102
HoBble abbpeBmaTypbl, 93 paHee CyLLEeCTBOBaBLUMX TEPMUHOB MW HAaYYHbIX TEOPWI MONYYUNN «HOBOE MPOYTEHNEY.
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B) pa3paboTKy cucTeMbl 3KOHOMUYECKNX OTHOLLEHUA cybbekToB pbiHKa npoaykumm OrK|
WHTErpupyoLLen BHyTPUPUPMEHHbIE N MEX(UPMEHHbBIE aKTUBHOCTU 3KOHOMUYECKNX OO BLEKTOB B
dunaundeckon (MaTtepuanbHO) N BUPTYyarbHOW cpedax M COCTaBMSAIOLWEN HOBLIN XO3SNCTBEHHbIN
yKknag, o060pOHHONM NPOMbILWIIEHHOCTU PO;

r) onpegenexHne YacTHbIX cueHapues LmdpoBon TpaHchopmaumm ousHeca OlK, yuntoisato-
LLUMX CUHXPOHU3ALMI0 ANHAMUKN OBHOBMNEHNSI NPOM3BOACTBEHHbIX (POHAOB (BBOAA B AKCNyaTaumo
CKBO3HbIX LMEPOBbIX TEXHOMOMI), TEMMNOB POCTa TPaHCHOPMALMOHHBLIX U3AEPXeK U Npou3Boau-
TEeNbHOCTU TPyAa, a Takke NOBbILLEHUS KBanuukauum MeHeHKMEHTa 1 TEXHUYECKOro nepcoHana.

OGOpPOHHO-NPOMbILNEHHbIN KOMMNEKc Poccum Kak 06eKT 3IKOHOMUYECKOro ynpaBrieHuUst
B npoLeccax ero uudpoBou TpaHchopmaumum

CornacHo nccnegoBanuio [9] TekyLme pbiHOYHbIE No3numnmn poccunckoro ONK, gocTurHy-
Tble B TexXHonornyeckon koHuenumm Nugyctpumn 3.0, xapakTepusyoTca cnegyowmmmn nokasaTte-
nsamu (gaHHble 0o CBO Ha YkpawuHe): K «Poctex» (3aHMmaeT 2-e Mecto B MUpE MO IKCMopTy
BOOpY>xeHMI, obLwas Bbipyyka B 2008 r. u B 2019 r. coctaBnsieT cooTBETCTBEHHO 511 mnpg py6.
n1771,6 mnpa py6.) noctaBnseT BoopyxeHne B obbeme 42% BHYTpEHHEro pbiHka P®, Ha gonto
AO «KoHuepH BKO «Anma3s-AHTen» npuxoamtca 14% BHYTPEHHEro pblHka BoopyxeHun, AO
«O0beanHeHHasi cygocTpouTernbHasa kopnopaunsa» 3aHnmaeT 9% o00beMoB pbiHka, npoaykumd MK
«Pockocmocy» coctaBnsieT 8% BHyTpeHHEro pbiHka BoopyxeHun, AO «Kopnopauus « Taktnyeckoe
pakeTHOe BOOpyXeHue» KoHconuampyeTt 5% BHYyTpeHHero pbiHka BoopyxeHui n Ha gonto K «Po-
catom» npuxoautca Takke 5%, T.e. 6 Makpo- nu Me3oakoHommudeckux ctTpyktyp OlK koHTponu-
pytoT 83% OTeYeCTBEHHOrO PbiHKa BOOPY>XEHWUI N BOEHHOW TEXHUKK, nepen KoTopbiMu Npe3naex-
ToM P® nocrtaeneHa 3agava gusepcudmnkaumm CyLLecTBYOLWEN CTPYKTYpbl NPOM3BOACTBA U CO-
3[aHu1sA yCroBuU ANS BbiMycKka NpPoAyKUMn ABONHONO M rpaX4aHCKOro HasHadeHus B o6bemax, He
yctynatowmx K 2030 rogy o6bemam Bbinycka BOEHHOM NPOLYKLUNN.

OkcnepTHble oueHkn [10] onpegensaoT cOCTOAHMA O6OPOHHOW NPOMBILLIIEHHOCTY Creayto-
wum obpasom: B CLUA gonsa 6usHeca, COOTBETCTBYIOLLENO 5-My TEXHONOrMYECKOMy yknagy, co-
craensier 60%, 4-my — 20% un okono 5% yxe npuxogAaTcs Ha 6- TEXHONOINMYECKUN yKnaa; B
Poccumn 6-in TexHonornyeckni yknag noka He cpopmupyercsi, oS TEXHONOrnn 5-ro yknaga co-
crasnset npumepHo 10% (B OlK B uenom 1 B aBnakoCMMUYECKOM OTpPacnu, B YaCTHOCTH), 4-ro —
cBbilwe 50%, TpeTbero — okono 30%. B koHTekcTe uccnegoBaHns TpeTUn 1 YeTBEPTLIN TEXHOMO-
rmyeckmne yknagbl onpeaeneHbl aBTopom kak coctosiHne OINMK UHayctpum 3.0, NATbIA TEXHOMOIM-
yeckum yknag — OlNK Mngyctpun 3.0+, wecTton TexHonornyeckun yknag — Mugycrpus 4.0.

OueBungHo, athdeKTUBHOCTb BHOBb CO34aBaeMblx B KoHUenuuax NHgyctpum 3.0+ n AHay-
ctpun 4.0 n adppekTBHOCTL pedhopMmupyemMbix B npoueccax umdpoBon TpaHchopmaumm cyob-
ekToB pblHka npoaykumn OINK NHayctpum 3.0, a Takke TEXHUKO-9KOHOMUYECKasi YCTOMYNBOCTb
3akoHomu4yeckon cuctemsbl OlNK B uenom, onpegensaiowmm o6pasom 3aBUCAT OT:

a) Kpocc-oTpacneBor Makpo3KOHOMUYecKon cpeabl P®, coperynaropamn nsmMeHeHns Tex-
HONOMMYECKOro N XO39NCTBEHHOTO YKINaaoB B KOTopon BeicTynatT MuHnpomTopr, MuHundpel, Mn-
HOBOPOHbI, MnHOBpHaykn, MuHakoHoMpassuTua Poccuu;

6) rocymapcTBeHHbIX MHCTPYMeHTOB nogaepxkn K «Pockocmocy, 'K «Poctex», K «Poca-
TOMY», B TOM 4ncne pegepanbHbiX LeneBbiX roCyAapCTBEHHbIX NporpaMM, obecneymsaroLmx pas3su-
TMe B P® MHCTUTYUMOHANBHBLIX U MHAPPACTPYKTYPHLIX YCIIOBUIN, OPUEHTUPOBAHHLIX HA peanunsauuio
B OlK cneuunanbHbIX MPOEKTOB 06LLLErocyAapCTBEHHONO 3HAYEHWS, Co3aaHne «MOBMMM3aLMOHHBIX»
KagpoBbIX U MOLLHOCTHBIX pe3epBOB M HOBbIX CMOCOBOB OpraHusaumv Tpyda C MCNOfb30BaHNEM
Hauny4yLWwmnx JOCTYMHbIX TEXHOSOMMI, BKIKOYasA CKBO3HbIE LUndpoBble TexHonornm MHgyctpum 4.0.

OKoHoMMUecKasa cTpaterusa TpaHcdopmaumm OlNK Ha ocHOBe cTeKa CKBO3HbIX LU pPOBbIX
TexHonorun Uuayctpumn 4.0

OkoHoMmn4eckas ctparerus pecdopmmpoanns ONNK B koHTekcTe MHaycTpum 4.0 n TexHonornde-
CKOM acnekTe nNpobrnem 3KOHOMMYECKOro yrpaBneHns npeacTraensdeT cobom obLLmMi (BbICOKOYPOBHEBbI
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N UHTErPUPYIOLLUIA FMaBHbIE LIENK) NnaH KOMMEKCHOro npeobpasoBaHms akoHoMmYeckon cuctembl ONMK
(C aKueHTOM Ha akageMUYECKYHO HayKy, ynpaBrneH4Yeckne MHHOBaLUMM 1 ¢ OOKYCOM Ha OOMNrocpoyHoe
pa3sutne OlMK kak cermeHTa 3KOHOMMKM), NpeayCMaTprBatoLLErO B AEUCTBYHOLLIMX PAMOYHbIX (MHCTUTY-
UMOHarbHbIX) YCNOBUSIX CKOOPAWHMPOBAaHHOE NpoBeAeHNe MEeHe)KMEHTOM C rocy4apCTBEHHbIM y4a-
CTVEM NPOLLECCOB LUMGPOBOI TpaHcopMaLmm® TEXHONOMMYEeCKo MHAPPACTPYKTYPbI, MPMBOASLLEN K CO-
30aHMI0 LLEHHOCTHOro npearioxeHus 6usHecom ONK, nony4eHHOro ¢ UCNonb30BaHNEM CTEKA CKBO3HbIX
LUMpPOBLIX TEXHOMOMIA (KOHBEPTrEHLMSA TEXHONOTMIA U arnropUTMU30BaHHbLIX MEXaHW3MOB B3anMOOeN-
CTBMS1, B KOTOPOW Kadkaas OTAeNbHasi TEXHONOMS paccCMaTpMBaEeTCsl HE C NO3uLmMK CpeacTea Npom3Boa-
CTBa, a C No3nLMIA KOMNETEHLUMN BU3HECa 1 ero TEXHOMNOIMYECKOrO NPEMMYLLIECTBA).

KoHuenTyanbHbIn aHanu3 060pOHHO-NPOMBbILLIEHHOrO NoTeHUMana n yposHen [2; 3] 3apenoctu
OOCTYMHbIX B PP CKBO3HbLIX LIMGIPOBLIX TEXHOMOMMN, BOCTPEOOBAHHLIX B MPOGIIEMHO-OPUEHTUPOBAHHOWN
MOoenNn 3KOHOMMYECKOro yrnpasneHus undposon TpaHcdopmaumen ONK, cengetenscTeyeT (B corna-
CUM C AaHHbIMK, NpeacTaBneHHbIMK B «bernon kHure» MuHakoHomMpassuTtuss Poccumn n HAY BLUJ,
2022 r.) 0 HaxoXOeHUM CTeKka TEXHOSOMMI Ha Bocxoasiwem yyactke S-kpmson Gartner Hype Cycle for
Emerging Technologies, 4To OTKpbIBaeT LUMPOKME NEPCNEKTUBLI KOPNOPATUBHOMY MEHEIKMEHTY (CM.
pucyHok 1) ansa nostanHon (1-2 — 2-3 — 3-4 — 4-5 — 5-6), yuntblBalOLEN MHCTUTYLIMOHANbHbIE U
WH(PPaCTPYKTYPHbIE acnekTbl, a Takke 3K30reHHbIe N SHOOreHHble (PakTopbl UCNOMNb30BaHNA Pasnuy-
HbIX TEXHOSOMIA, peanunsaLmmn Bo BpemeHn B13HEC-NPOLIECCOB CTpaTErM4yecKkoro ynpaeneHnst nHdpa-
CTPYKTYPHBIMU M3MEHEHNSIMU U NX CUCTEMHOTO NpoBeaeHNst B 9koHOMmYeckomn cucteme OrK.

TpanchopMmarus 5KOHOMHIECKOH TpaHmbopl\fauI/m AKM
cuctemsr OIK Muaycrpuu 3.0 HKOHOMHYECKON CHCTEMBI
OIIK Munycrpun 3.0+

HIIT _k

HIIT _h_ TBC

_TBC

ot _k_ TBC

KPC|/ >S4 KPC

KPC
CPP CPP CPP
— 12— i ) — 23 i
BAP " HuMU BJP - Hulll BIAP ~}7 Hullld
Oran 1 - Oran 2 - Otan 3 - Busyanuzanust
Komnslorepusanus CereBu3anus | UKM

Otan 6 - AJanTHBHOCTH Oran 5 - IIpeackazyemoctb Orarn 4 - [Ipo3payHocTh

Tpauchopmanmst sxkonomudeckoii cucremsl OITK UHaycTpun 4.9 CK®M

PucyHok 1 — Cxema MHOrOBEKTOPHOM cTpaTterMmn Lndposon TpaHcdopmMaummn skoHoMudeckon cuctemol ONK,
OCHOBaHHOW Ha M3MEHEHUSIX 9KOHOMUYECKON apXUTEKTOHMKM Br3Heca ¢ MCnonb3oBaHWEM CTeka CKBO3HbIX
umdpoBbIX TexHonormn (AKM — agMUHMCTpaTUBHO-KOMaHAHbIN MeHepkmeHT, KM — nHdopmMaumoHHo-
KOMMYHMKaUMOHHbIN MeHemxkMeHT, CKPM — coumo-knbepdmanyeckmin MEHeIXKMEHT — BUAbI MEHEPKMEHTA,
HaxoAsLMecs B OTHOLLEHUM «TEXHOSOTMYECKON KOHTPapHOCT» Ha BBEAEHHON LUKare)

6 B koHTekcTe pecpopmmpoBarmst OTK nop koHUenTs! MHaycTpum 4.0 Ha COBPEeMEHHOM aTare npeariaraeTcs crie-
aytoLlee onpegenexve: umdposast TpaHchOopMaLusi — CUCTEMA LieNieHanpPaBneHHOro U3MEHEHNs1 BHYTPUUPMEHHbIX 1
MeXEUPMEHHbIX CMOCOO0B peanm3aumm 3KOHOMUYECKON AeATENBHOCTM CyOEKTOM NPOMBILLIEHHOCTU, NpedycMaTpuBato-
LLIero BHEAPEHWE CTeKa CKBO3HbIX LIMGPOBbLIX TEXHOIOMMIA B MPOM3BOACTBEHHYIO MHAPACTPYKTYPY, MPaKTUKN XO3AACTBOBa-
HUS U LEHHOCTHbIE NPEANOXEeHUs U MPMBOASALLEro K 06pa3oBaHmio HabnogaemMoro 1 3MepUMOro 3KOHOMUYECKOTo adh-
dekTa 4ns LMdpOBOM IKOHOMMUKM.
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NameHeHusa npegycmaTpuatoT [11] npoxoxaeHue akoHomuyeckomn cuctemon ONK cnepyto-
LLMX LLIECTN CBA3aHHbIX 3BEHLEB (LLAroB rno HanpasreHnsM LdpoBon TpaHcopMauum OT TekyLLen
OeATenbHOCTU K HOBOMY BU3HECY C HOBOBBEAEHUSIMU, HE HAPYLLAOLLMMN SKOHOMUYECKY YCTONYN-
BOCTb B13Heca) B opraHn3aumoHHOM Lenoyke pedopMbl (KOMMNIEKCHbIE U KOOPAMHUPYEMble MHdpa-
CTPYKTYpPHbIE M3MEHEHWNS] OCHOBHOWN, BCMOMOraTenbHOM M 00CHYXMBaIOLLEN COCTaBMASOLWNX CTPYK-
Typbl NPOU3BOACTBA, 6asmpyoLwmnecs Ha KOHBepreHummn pasgeneHHoro MuHumdgpon Poccumn Ha gnc-
KpeTHble rpynnbl Cy6TexHonorni cucteMoobpasyoLero cteka CKBO3HbIX LIMGPPOBbLIX TEXHOMOMMI):

a) «koMnbloTepusaumnay akoHommyeckon cuctembl OlK, T.e. BBegeHue B cocTaB MHGpa-
CTPYKTYPHbIX KOMNOHEHTOB NPOMbILLIIEHHbIX 0OBEKTOB HOBLIX CPEACTB MPOM3BOACTBA, NCNONb3Y-
IOLKUX B NPON3BOACTBEHHbLIX OTHOLIEHUSX NPUKNadHble NHCTPYMEHTbI aBTOMaTM3aumm TeXHOmMo-
rmyecknx n dmsHec-npoueccos Ans cosgaHus ueHHocTn OlK ¢ BbICOKMM BHYTpEHHUM noTpebne-
HMEM N KOHKYPEHTOCMOCOOHbLIM 3KCMOPTHLIM NOTEHLMANOM;

6) «ceTeBu3auma» akoHommyeckon cuctembl OFMK, T.e. nepeBog CUCTEM S3KOHOMUYECKOTO ynpaB-
neHusa GusHec-npoueccamm U NPOMbILLIIEHHBIMU O6beKTaMK, a Takke CUCTEM yrpaBiieHNst TEXHOMOorM-
YecKUMM npoLeccamu, NPOM3BOACTBEHHBIM 000OPYAOBaHNEM U FTOTUCTUKON HA eaMHbIE MEXaHWU3MbI pe-
ryriMpoBaHus, MynbTUAreHTHO peanuayemMble Yepes KOMMbIOTEPHbIE KaHarnbl 0OMeHa AaHHbIMY;

B) «BMpTYyanusaums» akoHommu4veckon cuctemol OlK, T.e. cosgaHne 1 BBOA B NPAKTUKN TEX-
HOMOTNYECKOTO M XO3AWCTBEHHOIO YKIA[4O0B 3MEKTPOHHbIX 3KCMEPTOB-COBETUMKOB, obecnevmBato-
LLMX NHTENMNEeKTyanbHy0 NOAAEPXKKY NPUHATUSA YNpaBeHYEeCKUX peLleHnin, N SNeKTPOHHbIX Moae-
nen uMdpOBbIX ABOVHMKOB padpabaTbiBaemon (u3rotaBnmeaemon) npoaykuum OFK BoeHHoro m
OBOWHOrO Ha3Ha4YeHUsi U NPOMBILLIIEHHO 3KCNSyaTUpyeMon NPOM3BOLACTBEHHOM MHPACTPYKTYPbI;

) «Npo3payHOCTby aKOHOMMYeckon cuctembl OMK, T.e. nepeBon cpeacTs NPOLECCHOMO U
NPOEKTHOro yrnpaBneHus maTepuanbHbIMU U HemMaTepuanbHbIMU akTUBaMU, CPEACTB ynpaBreH-
YEeCKOoro yyeTta 1 yrnpasreHus CTPYKTYPUPOBAHHBIMW U HECTPYKTYPUPOBAHHBIMU (PUHAHCOBO-TEX-
HONOMMYECKMMM AaHHBIMK, @ TaKKe CPeacTB B3aUMOLENCTBMS C OpraHamMm rocy4apCTBEHHOIO KOH-
Tpons u 3akasymMkaMn Ha BbICOKONPOU3BOAMUTESbHbIE NNaTopMeEHHbIE LUGPOBbLIE UHCTPYMEHTbI
3MNEKTPOHHOro BusHeca 1 3NeKTPOHHOM KOMMEPLMU;

[) «NporHo3npoBaHme» akoHoMmunyeckon cuctembl OlMK, T.e. nepeBoa bmusHec-mogenemn xo-
39NCTBOBAHMS U MOAENen 3KOHOMUYECKOrO yNpaBneHus MeEHeO)KMeHTa Ha CpeacTsa NpoakTus-
Hon BigData-aHanuTukn, ncnonb3syoLline B ynpasrneHum onepaumoHHon addekTUBHOCTBLIO Mpo-
FHOCTUYECKME BO3MOXHOCTU M CMOCOBHOCTM WCKYCCTBEHHOIO WHTENNEeKTa, BbICTYMNaloLWero
«ynpaBneH4YeCcKom HaACTPOMKON» U UMUTUPYIOLLETO KOTHUTUBHbIE (DYHKLIMN YESNOBEKA;

€) «afanTUBHOCTb» 3KOHOMUYeckon cuctemsl OTK, T.e. nepeBod TEXHONOrMYeckoro u Xo-
39NCTBEHHOrO YKNagoB Ha aBTOMaTU4eckue cpeacTBa Npov3BOACTBa (kmbepdpumsmdeckme cu-
CTEMbl) N BHEOPEHUEe MPUMHUMMNOB CaMOOpraHu3aumMm B NPOU3BOACTBEHHbLIE OTHOLUEHUS, YCTOW-
YMBO M KOMMMEMEHTAPHO perynupyemMble eCTeCTBEHHbIM M WUCKYCCTBEHHbIM WHTEMNeKTramu c
€OWHCTBOM YNpaBfieHnsa U oNnTUMu3aumm B UCNONHEHMN BIoaKEeTHO-PUHAHCUPYEMbIX NMPOEKTOB
Or1K no rocygapCTBEHHbIM 3aKkasam.

B cTtpaternn umdposon TpaHchopmauumn OlK, Takum obpasom, peanuayoTcs LeHTpo-
GexxHasi MHorodakTopHasa Moaernb (rpaduyeckmii BapmaHT NpoeumnpoBaHnst NoBeAEHNS] SKOHOMMU-
yeckon cuctembl OlNK B NpOCTpaHCTBE COCTOSIHWIA) U MOSNTIUTEXHOITOTMYHbBIA KOMIMITEKC Meponpus-
T NPUOPUTETHOWN rOCYAAaPCTBEHHOWN NOAAEPXKKM Pa3BUTUS CKBO3HbLIX LMAPOBbLIX TEXHOMOIMI, COo-
rnacyoLmecs ¢ HaumMoHanbHbIM NpoekTom «Ludposas akoHomuka P®» n npegycmartpusatoime
WHCTUTYLUNOHAmNbHOE yyacTme perynsatopa B MHAPACTPYKTYPHbIX Npeobpa3oBaHNsiX 9KOHOMUYe-
ckmx oobekToB OrK, rotoBbIX pasBMBaTh CyBEPEHHbIE TEXHONOMMU C UCMOMb30BAHNEM «3TasOH-
HOro GeHYMapKnHra» (My4dMim NPakTUYECKU ONbIT BHEOAPEHUSA B XO3SMCTBOBAHME TEXHOMNOIMMYe-
CKOV MHHOBaLUKN) N akageMUYecKon HayKu.

LleneBbim pesynbTaToM cTpaTernm (normyeckas nocrnegoBatesibHOCTb 4EVNCTBUIA SKOHOMUYe-
ckux 06bekToB) LmdpoBon TpaHcdopmaumm OlK, cooTBETCTBYHOLIMM MOEONOMMN «CTPYKTypa cre-
OyeT 3a cTpaTternen», KOHUENTY «OTMAMYUTENbHBLIX KOMMETEHUMW» W Moaenu ynpasreHus 7S
McKinsey, aBnseTca agekBaTtHas CyBEPEHHOMY CTEKY TEXHOMOMMA apXUTEKTOHMKA SKOHOMMUYECKOM
CUCTEMbI (CXOAsLLEECs B NpoLecce peanusaumm ctpaternm akeuduHansHoe coctosiHme ONMK NHay-
ctpun  4.0), cBAsbiBaOWAd Ha NpUHUMNAX 3MEPMXKEHTHOCTM CpeacTBa  NPOU3BOACTBA,
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NpPOV3BOANTENbHbIE CUMbl U NPOU3BOACTBEHHbIE OTHOLLIEHUSA B 3KOHOMUYECKM 3(PAEKTUBHBIN BU3-
Hec, no ceoum pernesaHTHbIM OlK cBoOMCTBaM 1 kKayecTBaM OPUEHTUPOBAHHBIA HA UHCTUTYLIMOHANb-
Hble YCIOBUSA LINOPOBON S3KOHOMUKLA U MHPPaCTPYKTYpHbIE ycrosus koHuenuun Hayctpum 4.0.

BHyTproTpacneBas cTpykTypHas guHamumka npoxoxaeHus OlNK pasnuyHbix aTanos pedopm,
NPeayCMOTPEHHbIX CTpaTerMen, OCyLLEeCTBASIETCA B HanpaBieHnn yCUneHmsa 3Ha4MmMocTu (Bknaga)
CKBO3HbIX LMEPOBbIX TEXHOMOMIA B MaTepuarnbHON U HeEMaTepuanbHOM COCTaBMAOLMNX NPOAYKLMN
OlK BOEHHOro u OBOMHOrO Ha3HaYeHWUs, BbICTYMaloLen LEeHHOCTHbIM npeanioxkeHvem OlK, n B
HanpaBneHMN KOHLUENTYyarnbHbIX M3MEHEHUI YNPaBNAOLLEN CUCTEMbI MEHE)KMEHTA, T.€. COBOKYMHO
B HanpaBeHnsX COBEPLUEHCTBOBAHWUS UHAYCTPUANbHbLIX TEXHOMOMIA U NPeoaoneHnst «npobnembl
AekBanudurkaumm» MeHeaXKMeHTa N TEXHUYECKOro NepcoHana, No3uTUBHBIM 0OpPa3oM BIUSIIOLLMX Ha
3KOHOMMYECKY0 achdeKkTMBHOCTL BraHeca OrK B NIMHENHON LienoYke CO34aHNsi CTOUMOCTMW.

Ha kaxkgom atane uudpposon TpaHchopmaummn OlNMK npeanonaratoTcs He TONbKO pa3paboTka
(TRL-1—-TRL-4, TRL - Technology Readiness Levels) n nepsniHoe BHegpenune (TRL-5 — TRL-7) Tex-
Honormn n cybtexHonormn Muoyctpum 4.0, KOTOpble BRMSIOT HA SKOHOMUYECKYIO MPOAYKTUBHOCTL
NPOMbILLUSIEHHOCTM 1 MOBbILIAKT €€ 9KOHOMUYECKME BO3MOXHOCTU Ha pbiHKe npoaykumm OrK, Ho 1
nocnegytoLlee KOMMeKCHoe MoBbILLEHWE YPOBHSA MOTOBHOCTM CKBO3HBLIX LUM(PPOBBLIX TEXHOMNOMMIN A0
ypoBHel TRL-8 — TRL-9 B npoueccax BegeHus cyobekramm OlMK xo3sMcTBEHHOM 4eATENBHOCTU, A0-
CTaTOYHbIX A4St NOMHOLEHHOW NMPOMBILLIIEHHOM SKCNyaTaumMm n MmaclutabnpoBaHms TEXHOMOMMNA.

Takum obpas3om, B cTpaTernn nocnegoBaTenibHO paspeLuaeTca KOHMMKT NPON3BoACTBEH-
HbIX U MHPPACTPYKTYPHbIX BO3MOXHOCTEN KopnopaTusHoro 6usHeca OlMK, Bo3HuKatowmi B npo-
ueccax nposeaeHns nameHernun ONMK, cBSA3aHHbIX C NOBbILUEHWEM YPOBHS €r0 TEXHONOMMYHOCTH
(c coxpaHeHuem gonu OIK B BBI1, perynupyemon rocygapCTBeHHbIM 3aKa3oMm), a camo ynpasrne-
HWEe MeHemKMEeHTa, NraHupyoLwero rnobanbHO U PYKOBOASLLErO NOKanbHO, paccMaTpuBaeTca
3KOHOMWYECKOWN TEXHONOIMEN, COBEPLUEHCTBOBAHME KOTOPOW HEOOXOAMMO OCYLLECTBIATbL COB-
MECTHO CO CKBO3HbIMU LIMPPOBLIMU TEXHOMOrMsIMK [12].

OueBngHo, B Nnepuog peanusauuun ctpaternn undposon TpaHccopmaumm OlK, He npu-
BOASLLEN K HapyLEHN0 S3KOHOMWYECKOro paBHOBECUS MPOM3BOACTBA, yXyalwaercs obwaa du-
HaHCOBas YCTOMYMBOCTb OM3HECA K BHELLUHUM M BHYTPEHHUM BbI30BaM, YTO HEM3BEXKHO CKaXXeTCs
Ha BpemeHHon yassumocTn ONMK B Lenom kak cektopa akoHoMukn PO. BmecTte ¢ aTum yyactme B
cucTtemMe 3KOHOMMYECKoro yrnpasneHus nsmeHeHnamu OlNK rocyaapCTBEHHbIX MIHCTUTYTOB pa3Bsu-
st Heobxoamnmo [13] ons co3gaHusa eguHbIX MHCTUTYLMOHANbHbLIX MEXaHWM3MOB YMpaBfieHnst U
pauMoHanbHbIX NpaBun (KOMMIEKCHO CTaHOAPTOB yNpaBnseMOoCTH) OCYLLECTBIIEHUS CyObEKTHO-
OOBEKTHBIX 9KOHOMUYECKMX OTHOLUEHWIA, MO CBOMM CBONCTBAM afEeKBaTHbIX 3agavamM LndpoBoi
TpaHcdopmaumn ONMK 1 yuntbiBaloWwmMX CyLEeCTBYHOLLNE S3KOHOMUYECKME 3aKOHOMEPHOCTN Beae-
Hus 6usHeca B KoHTypax K «Pockocmocy, 'K «Poctex», K «Pocatomy» ¢ rocyaapcTBeHHbIM pe-
rynMpoBaHUEM KOHKYPEHLMU U APYTUMU «HEPBIHOYHBIMWUY OFPaHNYEHUSMUN SKOHOMUKN PO,

Cuctema rocynapcTBeHHOro ynpasneHus uucpposon TpaHcdopmaumen OMNK

Ona ynpasnexnst nameHeHuamm OlK n ux npoBegeHMst Ha rocygqapCTBEHHOM YPOBHE
npegnaraeTca cneyuarnbHasg cuctemMa 9KOHOMUYECKOro YNpaBieHUs1 CO CTPYKTYPON CyOBbEKTHO-
0OBLEKTHOrO B3aUMOAENCTBUSA (CM. PUCYHOK 2) — Mofernb KackagHoro MexaHusma’ peanusaumm
cTpaTermyecky 3Ha4MmMon pedopmbl Ha NPOOOIMKUTENBHOM MHTEpBane BpemMeHn, — obecneynsa-
toLLasa N3MEHEHNS NHCTUTYLIMOHArbHBIX YCITOBMI BedeHns GusHeca u NpuBoAsLLas K MU3MEHEHUIO
MHPACTPYKTYPHBIX YCIOBUI, MO CBOEW NPUPOAE CBSA3aHHbIX C Lindposor TpaHcdopmaumen OMNK
N OCHOBAHHbIX Ha AMHAMMUYECKMX CNOCOBHOCTAX BusHeca K U3MEHEHMAM.

7 MexaHnam COOTBETCTBYET 3afja4aM rocyaapCTBeHHON nonutukn PO B obnactu passutus OlK, 6a3oBbiM
nonoxeHusam u uensam Ykasa lNpesngeHta PO ot 07 masa 2012 r. Ne603 «O peanusauum nnaHoB (nporpaMmm) cTpou-
TenbcTBa u pa3sutma BoopyxeHHbix Cun PP, opyrnx BONCK, BOMHCKMX (hOPMMUPOBAHMIA 1 OPraHoB 1 MOgepHU3auum
06OPOHHO-NPOMBILLNEHHOrO KOMMMNEKCa» 1 rocyaapCcTBeHHoW nporpammel P® «Pa3sutrne 060pOHHO-MPOMBILLNIEHHOTO
KOMMeKcay, yTBepXaeHHon noctaHoBneHnem Mpasutensctea PO ot 16 mas 2016 r. Ne425-8 «O6 yTBEpXaeHUM
rocyaapcTBeHHon nporpammbl PO «PasBrtre 060poHHO-NPOMBILLIIEHHOTO KOMMMEKca» 1 NpeaycMaTpyBaloLLEn C
2021 roga exerogHoe drHaHcpoBaHue Mep B obbeme 8 637 430 Tobic. pyo.
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PucyHok 2 — Cxema crCTeMbl rocyapCTBEHHOTO YNPaBIIeHNst UBMEHEHWUSIMUE C MHCTUTYLIMOHANbHBIM (KapkacHO
HeobXxoaUMbIM) 1 MHPPACTPYKTYPHBIM (KapkacHO AOCTATOYHbIM) COAEPKaHUAMM CyObEKTHO-00BEKTHBIX
OTHOLLEHWUI, BO3HMKAIOLLMX B NpoLeccax LdpoBor TpaHcdopmaummn akoHoMu4eckorn cuctemsl OINK

Cuctema ynpaeneHus UaMeHeHnsiMn o6 beanHSAET MHGPOPMALMOHHO-aHANUTUYECKUin (oTBe-
YyaeT 3a uenenonaraHne n NNaHMpoBaHWE), YY4ETHO-aHANUTUYECKUA (KOHTPOSb KPaTKOCPOUHOW U
CpeaHEeCPOYHON pesyribTaTUBHOCTN) U KOMaHOHO-aAMWUHUCTPATMBHBIA (NpoBedeHne N3MeHeHUN)
CyBKOHTYpPbI yNpaBneHus, 3a4encTBOBaHHbIE B BU3HEC-NpoLeccax co3gaHns cTpaternm umgpoBom
TpaHcgopmauumn ONK 1 B cLeHapusax ee peanusaumm ¢ y4actuem MeHe>KMEHTa, T.e. onpegenseT
BO B3aMMHYI0 3aBUCUMOCTb HUCXOAALLME NPOLLECChl TPAHCNALUMN MHCTUTYLIMOHAMNBHBLIX HOPM U BOC-
XoOdLWMEe MpOoLECChl pacnpocTpaHeHust (MPOABMXKXEHUSA) MHAPACTPYKTYPHBLIX MHULMATUB, COBO-
KYMHO N UTEPATUBHO pearnpyrolimne Ha TeHAEHUMU PeddOpMUPOBaHMS SKOHOMUKA B OTPACHEeBOM
MacLuTabe, COOTBETCTBYHOLLNE NOEOSOMN FOCY4apCTBEHHOIO perynmpoBaHns koHkypeHumm B OMNK.

B kaxxgom cueHapum LumdppoBoi TpaHcopmaLmm kopnopaTuBHbI MeHemxkMeHT OlNK Ha pasnnu-
HbIX YPOBHSIX 9KOHOMUYECKOW cUCTeMbl pa3pabatbiBaeT [14; 15] meToabl BHEOPEHUS N3MEHEHW, OLe-
HMBaET BHOOKET M SKOHOMMUYECKME NMOCNEACTBUS BHYTPUDUPMEHHBIX (BHYTPUKOPNOPaTUBHbLIX) pechopm
1 NPOrHO3MpyeT kornebaHnsi CTOMMOCT BusHeca, TpaHCOPMaLUMOHHbIE N3OEPXKKN, 06 bEMbI Hegonony-
YEHHOW NMpUOLINM 1 p. OMHAHCOBLIE NOKA3aTENN, CBA3aHHLIE C MPOBEAEHNEM N3MEHEHUA TEXHOSIOTU-
YeCKOro 1 X03AMCTBEHHOIO YKNagoB B paMKax peanuaaumm rocyaapctsomM diyHKLMM NO aganTtaumm aKo-
Homumyeckor cuctemMbl OMNMK K MHCTUTYLIMOHAMNbHBIM U MHAPPACTPYKTYPHBLIM YCNOBUSIM BHELLHEN Cpebl.

8 Cuctema ynpaBrieHnst Mo CBOMM SKOHOMMHECKMM MeXaHU3MaMm BIVSHWS Ha KopriopaTuBHbIe 06bekTsl OMK 1
KOHTPOMBbHBIM (DYHKLMSM COOTBETCTBYET METOANYECKMM PEKOMEHAALMAM MO BHEAPEHMIO MPOEKTHOrO yNpaBrieHns B opra-
Hax NUCMOMHUTENBLHOWM BNacTu, yTBEpXAeHHbIM pacrnopspkeHneM MuHakoHompassutus Poccum ot 14 anpens 2014 r. Ne26P-
AY v npegycmaTpusaroLLmmM obecneveHne JOCTUXKEHUST pe3ynbTaToB, 3aniiaHNpOBaHHbIX OpraHamMmn UCMONHUTENBHOM Bra-
CTW, B YCINOBMSIX BPEMEHHbIX Y PECYPCHbBIX OrPAHUYEHWI C UCMIONb30BaHUEM UHCTPYMEHTapUst U MoAEerein NPOeKTHO-OpUEH-
TUPOBAHHOIO YNPaBMEHNs, OTHECEHHOIO Ha CTpaTerMyeckuin (ot 6 neT), TakTudeckun (oT roga Ao 6 ner), onepaTusHbIv (OT 3
MecCsILEB A0 roda) U OnepaLmoHHbIv (0T 1 OHS A0 3 MECSILEB) YPOBHM roCy4apCTBEHHOIO NiaHNpoBaHust. Takke B cucteme
ynpaBsneHns peanusoBaHa TeXHoONorns LumdpoBomn TpaHcgopMaLmm rocyaapCTBEHHbIX KOpropauuii 1 KOMNaHWi ¢ rocyaap-
CTBEHHbIM y4acTueMm, ogobpeHHasn 06 Hosbps 2020 r. B hopmaTte MeToamnyeckmx pekomeHgaumin MuHumdpsl Poccum Ha
3acenaHvu Mpeavnanyma NpaBUTENBECTBEHHON KOMUCCUM MO LMPOBOMY pa3BUTUIO, UCTIONB30BaHNI0 MHCOOPMALIMOHHBIX
TEXHOMNMOMIA Ans YNyyLleHWs Ka4ecTBa XM3HW 1 YCINOBU BEAEHUSI NPeANPUHUMATENbCKON AEATENBHOCTY.
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CyOBbeKTHO-00bEKTHLIN COCTaB CUCTEMbI 3KOHOMUYECKOTO YNpaBneHns NnpeacTasneH npo-
PUNbHLIMM MUHUCTEPCTBAMKU (OpraHM3aTopbl U KoopAnHaTopbl Gu3Hec-npoueccoB LMdpOBOW
TpaHcopmaumm OlK — ynpaensawowme KOMNOHEHTLI MHCTUTYUMOHArNbHOM apxuTekToHnkn OrK)
W rocygapCTBEHHbIMW KopnopauusamMu, HenocpeacTBeHHO OTBETCTBEHHbIMU 3a pasBUTUE CKBO3-
HbIX LM POBbLIX TEXHOMOrMIM Mo cornaiueHmam ¢ MNpasutenscteom PO (B 4acTHOCTK, NpoeKT Gec-
nposogHou cBaAsn 5G B K «PocTex»), hmHaHCUMpOBaHWe U cUCTEMaTU3MPOBaHHbIN OTOOp CTpa-
Ternn umdpoBmM3aumnm KOTOPbIX OCYLLECTBASIOTCA Ha KOHKYPCHOM OCHOBeE.

Takum ob6pas3om, rocyaapcTBO B peanusaumm ctpaternm umgpoBon TpaHcopmaummn ako-
Homuyeckon cuctembl ONK HopmaTuBHO 3agaeT uenu umdposon TpaHcdopmauumn ONK (BekTop
rocyaapCTBEHHOM NONUTUKN PD), MHOXeCTBa NpaBui NOBEAEHUSA U MPOrHO3MPOBAHNSE COCTOAHUI
3KoHOMUYecknx o6bekToB OlNMK 1 0gHOBPEMEHHO BbICTYNAET B POMM «FOfIOBHOro» 3akasyunka n B
ponu notpebutens pesynbtaToB npeobpasosaHun OlK kak cektopa akoHOMUKM P®. CoBmecT-
HOe yyacTue rocyaapctaa 1 busHeca B umgpposon TpaHcdopmauyun OMNK Heobxoanmo Takke ons
BanaHcMpoBaHMa TEMMOB 3KOHOMMYecKoro pocta cektopa OlK no kntoveBbiM BUaam gedtenb-
HOCTM CYOBEKTOB 3KOHOMMYECKMX OTHoLeHun n otpacnen OlK, paccmaTpuBaembix Ha Makpo-,
MEe30- N MUKPOYPOBHAX BOEHHOW S3KOHOMUKU PO.

Hanuudne B cucteme SKOHOMUYECKOTO YrpaBneHUs MHOXECTBEHHbIX MHCTUTYLIMOHASbHBIX CO-
pPerynaTtopoB MaKpO3IKOHOMMYECKOIO YPOBHSI (3aBMCMMbIE aKTOPbl «BUOUMOW PyKU» rocygapcTtsa) u
COpEerynaTopoB KOPNopaTUBHOMO NONNCYOHLEKTHOrO MEHEI)KMEHTA (HE3aBUCUMbIE aKTOPbl «HEBUAM-
MOV pyku» pbiHKa npogaykuum OlK, cocpegoToveHHble Ha PUHAHCOBOM pesyrnbTaTe), a Takke Hanu-
yne pacnpeneneHHblX B NPOCTPaHCTBE SKOHOMUYECKMX OOBEKTOB yrpaBneHns, OTHOCSLLUMXCS K Mo-
TeHUManbHbIM UCMOMHUTENSM rocyaapcTBeHHbIX 3aka3oB Or1K, T.e. K akoHoMu4Yecknm areHTam K
«Pockocmocy, K «Poctex», K «Pocatom», HeraTuBHbIM 06pa3omM BNUSIET HA KAYECTBO HECOrTaco-
BaHHO MPUHMMaeMbIX YNpaBreH4YeckMX peLleHnin 1 060CHOBbIBaET LienecoobpasHOCTb BBEAEHUS B
rMaBHbIA KOHTPOSbHO-aHANMUTUYECKNIA KOHTYP YNPaBeHnst LLeHTpanbHOro (CUCTEMHOrO) perynsitopa
(MHTerpaTop BEpPXHEro YPOBHSA), KOOPAMHUPYIOLLEro Ha HOPMAaTMBHO-yMNpaBneHYeckuX MpuHUmMnax
KrnoYeBble akTUBHOCTW rOCY4apCTBEHHbIX KOpriopaumi n obwuii npouecc LmdpoBon TpaHchopmMauum
OTr1K, obpasytoLencs BCeacTBUE LIMKNNYECKOro BO3OENCTBUSA CYyObEKTOB HA OOBEKTbI YpaBieHus.

Takum obpasom, B cucteMe IKOHOMUYECKOTO ynpaBneHus nameHeHnamm ONNMK rapmMoHU4HO co-
YyeTalTCA NPUHUMMLI LeHTpanM3aumMm 1 geueHTpanusaumm yrnpaBneHns, CKOHLEHTPUPOBAHHOMO Ha
yrnpaBneH4YeCcKkoM YpOBHE TOM-MeHepKMeHTa 1 obecneumsaroLLero 6anaHc pecypcHbIX BO3MOXHOCTEN U
YNpasrsoLLMX peLLeHuid, NpueoaaLLmx kK obpeteHnto ONK HOBOro paBHOBECHOIO COCTOSIHUSA, MO cobrto-
OeHVo Nponopuuii B pacnpegeneHnun Lenesoro rocygapCTBeHHOro hmHaHCMpoBaHus 3agaum Lmgpo-
Bou TpaHcdopmauum ONMK n ee BbINONMHEHNS KOPNOPATUBHBLIM MEHEAKMEHTOM B CUCTEMHOM AMHAMUKE.

Mo cBOEW CTPYKTYPHOM OpraHM3aLmm cucteMa SKOHOMUYECKOro ynpaBneHnst N3MeHEHNSIMN
OlK nogaepxvMBaeT KayecTBO ynpasreHus npoueccom umngpoBon TpaHchopmaumm busHeca, co-
OTBETCTBYIOLLEE YETBEPTOMY YPOBHIO ynpasneHyeckon 3penoctn B mogenn CMMI (Capability
Maturity Model Integration), T.e. ynpaBneHue, chokycMpoBaHHOE Ha U3MEPEHUSIX (OLEHKaX) M KOH-
Tpone, OCHOBaHHbIX Ha KONMMYECTBEHHbIX AaHHbIX, U Npegnonaratollee BbINOSTHEHNE MEHEeIKMEH-
TOM CLieHapueB CTpaTernm TOYHO B CPOK M B pamMKax BblAENEHHOro rocyaapcTBoM 6roaeTHoro (u
npuBreYeHHoro) MHaHCMPOBaHWSA C NPOrHo3npyemMon 3dEKTUBHOCTBIO pesyrbTara.

KopnopaTuBHOMY ynpaBneHuo nognexart npoueccHble obnactu gearenbHocTn 6usHeca
(cyecTBytoLLME TEXHONMOMMYECKUI U XO35IMCTBEHHBIN YKNaapbl), nogaatolmecs umdposmusaumum un
oxBaTblBatoLLMe NpuopuTeTHble HanpasneHus pa3sutua OlK, cBs3aHHbIe C UMdPOBLIM CTpaTe-
rMMYECKNM COBEPLLUEHCTBOBAHMEM CPEeACTB NPOU3BOACTBA, NPON3BOAUTENBHbLIX CUIT U MPOU3BOA-
CTBEHHbIX OTHOLUEHUN (peanuayeTcsa NpOoLEeCCHbIN NOAX0A K CUCTEMATU3UPOBAHHOMY yrnpasne-
HUio n3meHeHnamm OlK, B KOTOPOM AeTanbHO KOHTPOMNMPYHOTCH OUHAMUKM U3MEHEHUS OTAENb-
HbIX OTpacrier ¢ MOMOLLbI pacLUMPEHHOro Habopa nokasaTtenen (NokanbHbIX WHOMKATOPOB),
obecneymBaloLLEro COCTOATENBHOCTL UHTErpanbHbIX (A4ANTUBHBLIX U MYSTbTUNNNKATUBHBLIX (OPM
npeacTaBneHuns) oueHoK aheKTUBHOCTH LMPOBbIX Npeobpas3oBaHnii B LENOM).

dopmMmpoBaHNe MHOXECTBa CLieHapMeB B MH(OPMaLNOHHOM nose cTpaTternn, B KOTOPOM
COYEeTalTCs TEXHOMOrMM MHOrOareHTHOro ynpasrfieHUs MeHeKMeHTa U cnocobbl reHepaumm
YyNpaBfeHYeCKMX pPEeLeHNUn C  COUMOKYINbTYPHbIMM U MNOAUTUYECKMMK  ycrioBusmu PO,
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Heobxoanmo [16] Ansa BbISIBNEHMA NOAMeXalmnx nocnenyowemy BHEAPEHUIO B MPaAKTUKN Me-
HePKMEHTa HOBbIX LMAPOBbLIX BO3MOXHOCTEN rAPMOHUYHOIO Pa3BUTUS TEXHUKO-3KOHOMUYECKNX
OTHOLLUEHNI XO3SNCTBYOLWNX cyobekToB OlNK n 06bEKTOB ynpaBrneHns n unniocTprupyeT obycnos-
NeHHOoe LMKIMOM yrpaBneHns NHPPacTPYKTYPHbIMN UBMEHEHUAMMN YCITOXHEHWe npoueccoB 6a3o-
BOr0 rocyJapCTBEHHOrO ynpasreHus, npegycMmaTpmBatoliee 0gHOBPEMEHHOE C BI0)KETHBIM KOH-
Tpornem pedopMmnpoBaHNE TEXHONOMMYECKOro N X03sMcTBeHHOro yknagos OlK.

[ByenuHas TpaHcdopmaumsa sakoHomuveckorn cuctembl OlK, Takum obpasom, obecneumn-
BaeT KOHKYpeHTHble npenmyLiectea 6usHecy Or1K, cBs3aHa ¢ noaTanHbIM BBOAOM B ONepaumoH-
Hbl€ LMKIbl CKBO3HbIX LMGPOBBLIX TexXHoNorni Muayctpun 4.0, coctaBnsowmnx obLimi cyBepeH-
HbIA CTEK, W 3aTparnBaeT cpeAcTBa NPoM3BOACTBa, MPOM3BOAMTENbHbIE CUMbl U MPOU3BOACTBEH-
Hble OTHOLLEHUS, COBOKYMNHasi AMHaMUKA KOTOPbIX B MaKpPO3KOHOMMYECKOM MacwTabe nossonsiet
6usHecy OlK agekBaTHO oTBeYaTb Ha PbIHOYHbIE BbI30BbI M KOMMEHCUPOBATbL BO3HMKaOLLME B
cueHapusax (Hanpvumep, KOHCEpPBAaTUBHOM, MHHOBALMOHHOM MK LieneBoM ((hopcMpoBaHHOM) OT
MwuHakoHompaseuTtusa Poccun go 2030 roga) ysa3sBMmMocCTM YCNELHOW peanuaauum cTpaTermn.

Nepapxmsi cybbekToB 1 0GBEKTOB YpaBieHUs B CUCTEME MOCTPOEHA MO KCXEME MaTPELLIKMY,
B KOTOPOW CLieHapun LnpoBor TpaHCHopMaLMn XO3SIMCTBEHHbIX BU3HEC-eaUHML, BOCIPON3BOAAT B
UMKIie cunamm MeHegkMeHTa obLwui cueHapuin NpoBeaeHUs U3MEHEHUIN FOCYAapCTBEHHbIX KOPMo-
pauun ¢ oueHkon adodrekTa BNNAHMUS CKBO3HBIX LIMAIPOBBLIX TEXHOSOMIN, HENOCPEACTBEHHO NPUMEHSI-
€MbIX B OrepaLumMoHHbIX UuKax busHeca, Ha MHTEerpanbHyro pesynbTaTUBHOCTb OTpacrien SKOHOMUKK
OTl1K, koHTponupyembix Ha degepanbHOM ypoBHe. [pyuaaHe cucteme ynpaBneHns 3agaHHbiX au-
HaMWYECKNX CBOWCTB MO YCTOMYMBOMY NPOBEAEHUIO KaXa0ro U3MeHeHus, onpegensemMbiX Xapakre-
pyucTkamun 06 bEKTOB YNpaBneHUS U CKOPOCTbLIO PacnpoCTpaHeHUs MHGOPMAaLIMK B LIENAX NPAMbIX U
obpaTHbIX CBSI3EW, NpeafiaraeTcs OCyLecTBNATL pecypcammn MHPOPMaLMOHHON CUCTEMbI MPOMbILL-
neHHocTn MuHnpomTopra Poccum (MHCTUTYUMOHATMbHBIN (OPENMBOPK KOPNOPaTUBHOWM OLIEHKM aKTUB-
HOCTM cybbekToB pbiHka npogykumm Or1K), coctaBnsowen undposoe nnatopmMeHHoe peLleHne
P®, cospaHHoe 1 ueneBbiM 06pa3om nNpegHas3HaYeHHoe AN aBTomatusaummn cbopa, obpaboTku un
nHTennektyansHoro BigData-aHannsa 6onblumnx 06bemMoB LMEPOBLIX BEAOMCTBEHHbIX AaHHbIX.

Takvm obpasom, KaxabI CLeHapuin peanusaummn ctpaTerim LmdpoBor TpaHchopmauum 6ms-
Heca OlK no cBoer 3KOHOMUYECKON CYLLIHOCTU SIBNSIETCS BHYTPUOUPMEHHBIM OOBEKTOM YnpaBneHus,
COCTOSIHME KOTOPOro NOAMNEXUT KOPPEKLUN B 3aBUCUMOCTW OT YCIOBUIA BHELUHEN Cpefbl U CTeNeHn OO-
CTUXEHUSA TEXHOSOMMYECKUM MEHEXKMEHTOM BHYTPUKOPNOpaTUBHBIX Lienen B npoueccax n Meponpus-
TUSIX NPOBEAEHNS U3MEHEHWI MO BEAOMCTBEHHBIM NporpaMmmMam® passuTust otpacnen akoHomukm OFMK.

MH(bOpMaLIVIOHHO-aHaJ'IVITM‘-IeCKoe obecneyvyeHune ynpaBneHnsa n3AMeHeHnsAMu

"ocyaapCTBEHHbIN KOHTPOIb PE3YNbTAaTUBHOCTY (3GEKT ANt 3KOHOMUKM PP 1 BnNusiHue Ha
appekTmBHOCTL x03ancTB OlK) B cucteme ynpasneHnsi UISMEHEHMSAMWN OCYLLIECTBIISIETCS C UCMOSb-
30BaHWeM rpynnbl cbanaHcMpoBaHHbIX NokasaTtenen 3EKTUBHOCTH, BbIYMCNSEMbIX HA OCHOBE 06-
paboTKN LMPOBLIX CTATUCTUYECKUX AAHHBIX, OOLLENPUHATBIX B CTaHAAPTHON Byxrantepckon oT4yeT-
HocTu PCBY/MC®O, 1 MHOMKATUBHO XapaKTepu3ylLmMX B 3KOHOMWKO-MaTeMaTUyYecKon Mopenmu
yrnpaBneHns KpaTKoCPOUHYHO (KBapTarbHbIA OTYETHLIA NEpMoa) U cpeaHeCcPOoYHyto (rogoBoOM OTYET-
HbI Neproa) OUHAMUKN U3MEHEHUSA BHYTPEHHEN cpeabl SkoHoMmyeckomn cuctemsl OlK (¢ nepcnek-
TMBOW pacLLUMPEHNSI FTOPU3OHTA MIaHUPOBaHWST), COCTaBMSIOLLEN XO3ANCTBEHHbIN YKag,.

9 B HacTosiLLEee BpeMsi Ae/CTBYeT psif, BEAOMCTBEHHBIX FOCYAapCTBEHHbIX MporpamMm P®, HanpaBreHHbIX Ha pas-
BMTUE pa3nunyHbix oTpacnen OlK, B yacTHocTu: «Pa3Butue aBmaLmoHHON NpoMbIlneHHocTn Ha 2013-2025 rr.» (yTBep-
xpaeHa noctaHoeneHnem MNpasutensctBa PP ot 15 anpens 2014 r. Ne303), «Pa3BuTre cyqocTpoeHust n TEXHUKK Ans
0CBOeHUS LWenbooBbix MecTopoxaeHui Ha 2013-2030 rr.» (yTBepaeHa noctaHosneHveM lMpasutenscrea PO ot 15 an-
pens 2014 r. Ne304), «Pa3BuTre 3neKTPOHHOW U paaMo3NeKTPOHHON NpoMbiLLnieHHocTn Ha 2013-2025 rr.» (yTBepxaeHa
nocraHosrneHveM MNpasutensctea PP ot 15 anpens 2014 r. Ne329) u ap., a Takke obLias rocygapcTBeHHas nporpamma
«Pa3BuTre 060pOHHO-MPOMBILLIIEHHOTO KOMNIekca» (yTBepkaeHa noctaHosneHeMm lMNMpasutensctea PO ot 06 dpespans
2019 r. Ne85-6), ronoBHbIMU MCMONHUTENAMM KOTOpbIX BeicTynatT AO «KoHuepH BKO «Anmas-AHTely», [oYepHMe CTPYK-
Typbl MK «Poctex»: NMAO «ObbeanmHeHHas aBnacTpouTenbHasi kopnopauus», MAO «O6beanHeHHasn cyqocTpouTenbHas
kopnopauusi», NMAO «O6beanHeHHas aBuratenecTpovTensHasi koprnopauusi», AO «BepTtoneTtsl Poccumn» n ap.
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WHpopmaumoHHo-aHanuTnyeckoe obecrneveHne ynpaBneHus M3MEHEHUsIMKU, accoLMmMpoBaH-
HbIMU C UmdbpoBoin TpaHcopmaumen OFK, Ha ypoBHe SkoHOMUKK PO, Takum obpasom, npeacraenset
CobOoK COBOKYMHOCTb: @) MEXaHW3MOB FOCy4apPCTBEHHON NOAAEPKKM NPOBEOEHUS U3MEHEHUI (MPOABUY-
YXEHWUSI CKBO3HbIX LMAPPOBbLIX TEXHOSOMMIN) 1 6) NPaKTUKO-OPUEHTUPOBAHHBLIX MHCTPYMEHTOB OLIEHKW B KOH-
TPONbHbIX TOYKaxX 3(PEKTUBHOCTM N3MEHEHWUI, a0EKBATHYIO MHCTUTYLIMOHABbHLIM YCIOBUSIM LIMADPOBOM
3KOHOMMKM PD 1 MHpacTpyKTypHbIM ycroBusiM KoHuenuun Hayctpmm 4.0 1 onucbiBatoLLyto B3anmo-
CBA3b pe3ynbTaToB AnHaMm4eckoro passutua otpacnen OlMK ¢ npnobpetaembiMmn CybbekTaMu pbiHKa
OrlK KOMNETEHTHOCTHLIMM MPENUMYLLIECTBAMUN N TEXHOSTOMMYECKUMM BO3MOXKHOCTAMM XO3ANCTBOBaHMS.

Tabnuua 1 — Kntouesble nokasaTteny adheKTMBHOCTU (METPUKM LdPOBU3aLIUM), ONpeaeneHHbIe
MuHumndpon Poccun Ha 6a3e BeAOMCTBEHHOWM OTYETHOCTM (UMGOPOBbIE NAcnopTa KOMNaHW) 1 akTyanbHble
0N cUCcTeMbl rocygapCTBEHHOro yrnpasneHus undposor TpaHcghopmaumen ONNMK

dopmyna BblYUCTIEHUSA HavnmeHoBaHue
nokasarens napameTpoB
N ¢ i — HOMep MHMLMaTUBbLI LMPOBOKM TpaHcHopmaLmy;
i=1Ci

C; — onepauunoHHbIe 3aTpaThbl OT i-i MHMUMaTUBbI; Croy —

KPIOnepSan = C_+ Z[y C. o
roA 1=1"1 onepaumoHHble 3aTpaTthl BU3HeCa 3a OTUYETHLIN NEPUOA

N p i — HOMep MHNUnaTUBbLI LMdpoBON TpaHchopmaLmm;
KPlggitpa = ﬁ P; — EBITDA oT i-i nHuumaTtusel; B, — EBITDA 6usHeca
ron =171 3a OTYETHbIN Nepuop,

N I i — HOMep NHMUnaTUBbLI LMdpoBON TpaHchopmaLumu;
i=1"~i

KPI =—
Kan3atpartbl Lron + Z?Izl Li

L; — kanuTanbHble 3aTpathbl OT i-M MHUUMATUBBLI; Lyos —
KanuTenbHble 3aTpaThl OU3Heca 3a OTYETHBIN Nepros

i — HOMep NHNUnaTUBbLI LMdpoBON TpaHchopMaLmK;

KPILqu)pEmaMop,enb = R_
2

N R.
KPIg,pyuca = ﬁ R; — BbIpy4Ka B pamkax i-i MHULIMATUBBI, Ry, — Bblpy4dka
roa =170 Oun3Heca 3a OTYETHbIN Nepuop
R, R, — BbIpy4Ka OT peanuaauumn NPoAyKLUUM, MONTy4EeHHON C

ncnonb3oBaHNEM LMdPOBLIX OM3Hec-moaenen; R, — 00-
Liasi Bblpy4ka

KPIygpnponycr = R,
2

KPI _R R, — BbIpyYKa OT peanuaaumm NpoayKLmMmn Yepes Lndpo-
HucppKaransl = o Bble KaHarbl cbbiTa; R, — 06L1as Bbipyyka
Ry R; - BbIpy4Ka OT peanunsaumy umdpoBon NpoayKLmK,;

R, - obLias Bbipy4ka

KPII'IepCOHanKomneTeHu = 5_
2

KPI _S S, — YNCNO LMPOBU3MPOBAHHBLIX BU3HEC-NPOLIECCOB;
Hucppbusfipoueccsl = ¢ S, - obLiee yncno GUsHec-NPoLLEccoB
Sy S; - 4mcno paboTHUKOB, NpoLleawnx nepeoby4eHune no

UMdPOBLIM TEXHONOIUAM; S, — 0bLLEee Yncrno paboTHUKOB

I
KPIMHBeCTMLMI/I = I_
2

I, - o6bem uHBecTULMIA B LMdPOBYIO TpaHcopMaLmIo;
I, — 0BLLMI 06BEM UHBECTULIMIA 3@ OTHETHbLIN Nepuos,

I

[ - 06BbEeM MHBECTMLMI B UndpoByt0 TpaHcopmMauuio;

KP Ipwsecrnum/Bupysa = 5 R - 06Las BbIpyYKa 3a OTYETHLIN Nepuoa,

Mepuoanyeckn 0GHOBSIEMbIE OLIEHKM NMoka3aTenen adeKTUBHOCTN B CUCTEME yrpaBne-
HUA N3MEHEHUSIMU BbICTYNAKOT KONMMYECTBEHHbIMY MepamMu NPoBeAeHUS U3MEHEHNA N B SKOHOMM-
4YeckoWn HTepnpeTaunn Habnogaembix pesynstatoB pecpopmbl OMNMK geTannsmpoBaHo onucbIBalOT
(MvetoT opraHn3auUmMoOHHOE «U3MEPEHNE» IKOHOMNYECKON apXUTEKTOHMKIN) NPOTrHO3MPYEMYIO ANHA-
MUKY MCNOSb30BaHUS X035IMCTBAMM CBOUX MHAPACTPYKTYPHbLIX pPe3epBOB, paccMaTpuBaeMbiX B
KaXkgom cueHapun (CTpaTermdeckon anbtepHaTuee) LdpoBon TpaHcopmaumm busHeca noTeH-
umManbHbIMK anemeHTamu cuctemHoro passutnsa OlK. CMHXpoHM3aums npoLeccoB npoBeaeHus
nameHeHn OlK ocyLuecTBnsieTca NocpeaCcTBOM BHYTPUCTEKOBLIX COMOCTABIEHUIN YPOBHEN TEXHO-
NOrM4yecKon, nPoOM3BOLACTBEHHOW U PbIHOYHOM FOTOBHOCTEW CKBO3HbIX LMMPOBbLIX TEXHONOMN
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WHaycTtpum 4.0 mexgy cobomn n roToBHOCTU koprnopatueHoro 6usHeca OlK K X NpOMBbILLAEHHOMY
OCBOEHWI0, YNPaBAsieMOMY TEXHONOMMYECKUM MEHEPKMEHTOM, a TakKe NOCPEeACTBOM anocTepmop-
HOro aHanusa onbiTa NPOLECCOB LUPPOBON TpaHCHOpMaLUKN OTAEMbHbIX 3KOHOMUYECKNX ODBbEeK-
ToB OlK, paccmaTpuBaeMbix B Ka4ecTBe pedyepeHTHLIX B aKoHOMUYeckom cektope OrK.

OTKknoHeHns B guHamuke npeobpasoBaHuii OlK reomeTpudeckn NpeacTtaBnsitoT cobou
pacctosHua B npoctpaHcTBe cocTtosHun OlK, BbluMcnsieMble Mexay TpaeKTopusamMu OBUXKEHUS
Ol1K no rogorpadam xenaembix (3TanoHHbIX) U 4OCTUraeMbIX COCTOSIHUI. KoMno3nunsa nokasa-
Tenewn, xapakTepuayoLwmx Hapsay C oLeHKkaMu YpoBHeW roToBHOCTU 6usaHeca OlK k BHegpeHuto
N NCNOMNb30BaHNIO CKBO3HbIX LIM(PPOBBIX TEXHOMNOMMA CTENEHb UX NMPOHMKHOBEHUSI B 9KOHOMUYE-
ckue otpacnu Ol1K (coBmeLLeHne pecypco-3aTpaTHOro 1 pesynbTaTtMBHOM NOAXOA0B K KOHTPOIMO
nameHeHun OlK) n HeobxoauMbIx Ans popMUpoBaHUs arperMpoBaHHON oLeHKn adpdekTa und-
poBM3aUnn cekTopa B Macwutabe akoHoMukmn PP, npmseneHa B Tabnuue 1.

B utore, npeobpasoBaHune akoHoMu4veckon cnctemol ONK Ha coBpemMeHHOM aTane okasbl-
BaeTCsl BO3MOXHbIM TOMbKO C y4acTueMm rocygapcrea, obecnevmBaroLwlero uenesoe ouHaHCMpo-
BaHWE 1 perynnpoBaHme CUCTEMHbIX npoueccoB undposon TpaHcdopmaumm OlNK, ctumynupyto-
LLIero 9KOHOMUYECKMIA POCT oTpacren akoHoMuku PO 1 cosgatowero rnaronpusaTHble yCnoBus ge-
NoBOW cpefpbl AN TEXHONOrMYECKOro pasBuUTNSA KOPNopaTUBHOM MHAPPACTPYKTYPbI, @ CaMn «npu-
uenbHble» nokasaTtenun, KOMMNEKCHO oTpaxatowme npeobpasylollee BNMsSHUE CKBO3HbIX LMdpo-
BbIX TEXHONOIMI Ha KoprnopaTtuBHbIn 6usHec OlK, crnegyeT paccmartpmBaTb MHGOPMALMOHHON
OCHOBOM MPOLIECCOB «KannbpoBKN» MEXaHU3MOB roCygapCTBEHHOMO YNpaBfieHUs U Koppekuum
cueHapueB npoeegeHnsa nameHennn ONK Ha MakpoypoBHE 3KOHOMUKK PO.

3aknroyeHue

KoHTponb pe3ynbTaTMBHOCTM U3MEHEHUI 3koHomMu4veckon cuctembl OlK, cBs3aHHLIX C
undpoBor TpaHcopMaumen KoprnopaTuBHOro busHeca, ABNAETCSA CUCTEMHO 3HAYMMOW 3agaden
rocyapCTBEHHOro yrnpasreHus, COKyCUPOBaHHOIO Ha CTpaTErnmyeckyro NepcnekTMBy U He npea-
nonararoLero uHaHCOBY oTaavy cybbekTam pbiHka npogykumm OlMK oT SKOHOMUYECKNX BroXxe-
HWUIA B peanu3auunio TEXHOMOrMYECKNX MHULMATUB B KPAaTKOCPOYHOM nepuoge. ATO CBA3aHO C Cylle-
CTBEHHbIMW, YaCTUYHO CyOCMAMPYEMBIMW FOCYAApCTBOM, KanuTanbHbIMKU 3aTpatamu busHeca Ha
0BGHOBMNEHME NPOM3BOACTBEHHbIX MOLLHOCTEN (hoHaoBown 6a3bl OlNK) n BHegpeHmne cKBO3HbIX Lind-
poBbIx TexHonorn MHayctpum 4.0 B NpakTUKM XO39NCTBOBaHUS, He Aonyckawowue B 6GusHec-npo-
Leccax npoBeAeHnsi UBMEHEHWI CHDKEHUS ANHAMUKK (OOBLEMOB M KavyecTBa) BblMyCKaeMoun npo-
aykuunmn OlNK BOEHHOro 1 ABOMHOMO Ha3HA4YeHus, T.€. BHYTPEHHME Npeobpa3oBaHNs SKOHOMUYECKOM
cuctembl OlMK BbINOMHAKTCA HAa POHE MPOLOIMKEHMS €€ OCHOBHOW 3KOHOMMUYECKOW AeATENbHOCTU
(rpaHn4Hoe ycnosue undpoon TpaHcdopmauun OlK), a oTBETCTBEHHOCTL 3a NPOBEAEHUE N3ME-
HEeHW nepeHoCcUTCA OT PYHKUMOHAMNBHOMO K KOPNopaTUBHOMY MEHEKMEHTY.

CoxpaHeHve nokasartenen pesynbTaTtMBHOCTM Gu3Heca BO BpeMeHW, Takum obpasom, nnm
UX He3HaunTenbHble KonebaHusa Ha OrpaHMYEeHHbIX UHTEepBanax BPeMEeHW, acCOLUMPOBaHHbIE C
uncpoBon TpaHchopmaumen, obycrnosnmeatoT LenecoobpasHoCTb pa3paboTkM HOBOWM yrpaBrieH-
Yyeckor napaaurmel coumo-knbepdmamndeckoro ynpasnenunsa B OlNK 1 opraHusauum rocyaapCTBeH-
Horo ynpasneHusi nsmeHeHnsamu OFK Ha MHOpMaLUMOHHON OCHOBE, akageMmnyeckon (yHuBepcu-
TETCKOW) Hayke U Ha NpyHUMNax KOOPANHNPYEMOrO COMETAHUSA MHOrOKaHanbHbIX NPOLECCOB pery-
NNPOBaHNA N NPOLIECCOB YMNpPaBieHUs, B KOTOPbIX B KAYECTBE NepPEMEHHbIX yNpaBrieHns Hapsay ¢
uHaHCOBLIMM (OyxranTepckMMm) nokasaTensiMm, oTpaxaroLwmMMm XO3ANCTBEHHbIN YKITag 9KOHOMMU-
YECKOW CUCTEMbI, MPUMEHSIIOTCS KINOYEBbIE NokasaTenu 3EKTUBHOCTU, XapakTepusyoLwme gu-
HaMWKy ee TEXHOJorm4eckoro yknaga. lNposegeHne nameHeHun B akoHommyeckom cucreme OrK,
OCYLLIECTBIISIEMOE COBMECTHO CTpaTermyeckum U TEXHONOMMYECKUM MEHeKMeHTaMu, uMeeT BUA
LenoYkn obbeKTOB ynpaBneHus: «cTpaTerns — cueHapun — WH@PaCTpykTypa — npoueccobl —
NpoayKT», NocnegoBaTesibHasi CMeHa COCTOSIHUIA KOTOPbIX MPUBOAUT K pPELLEeHN0 3agauun LeneHa-
npasneHHoro npeobpasosaHusa OlK 1 co3gaHnio LEHHOCTHOrO NpeasiokeHusl, B hopMupoBaHmm
KOTOPOro y4acTBYIOT CKBO3HblE Ludposble TexHonorum NHayctpum 4.0.
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MpobnemHo-, acnekTHo- U NPeaMETHO-OPUEHTUPOBAHHLIE UCCNEAOBAHUSA B 3KOHOMUKE U
06006LLEeHMA NPaKTUYEeCKOro onbiTa Npeobpas3oBaHWii BHYTPEHHUX MHAPACTPYKTYP 3KOHOMUYE-
CKMX CUCTEM C MUCMONb30BaHNEM CTEKa CKBO3HbIX LIMPPOBLIX TEXHONOIMMN, HGHOPMaLMOHHO-KOM-
MYHWKaLMOHHOIO 1 COLMO-KNOEePdUN3NYECKOro MEHEMKMEHTOB, 04EBUOHO, OyayT cnocobcTBOBaTL
nosiBfeHnio B 0b6o3pumMomMm Oyayluem «Teopumn umcpoBon TpaHcopmauum» B COOBCTBEHHOM
cMbicne (YCTOM4YMBOW OCHOBbI ANsi OCYLEeCTBNEeHMS LndpoBon TpaHchopmaumm), 060CHOBbIBatO-
Len ¢ eguHbIX METOOONOMYECKUX MO3ULNIN BCECTOPOHHEE BIIMSIHWE YCNOBUW BHELWWHEN LMdpo-
BOW cpefbl, Kak hakTopoB BIUSHUA MaKPO3KOHOMMYECKOro nopsaka, U KOMMIIEKCHOMW AMHAMUKM
undpoBm3aLINN TEXHONOMMYECKOTO N XO3SIMCTBEHHOTO YKIaA0B, Kak (0akTopoB BNNAHNS Me30- (pe-
rMOHaNbHOr0) N MUKPO3KOHOMMYECKOrO MOPSIAKOB Ha 3KOHOMWYECKYH pe3ynbTaTUBHOCTbL Gu3-
Heca, pasBuMBaloLLlen Hayky o6 ynpaBreHuM M OONOSHSAIOWEN M3BECTHbIE MOMOXEHUS TEopUn
ynpaBneHns U3MeHEHUAMM B IKOHOMUYECKUX CUCTEMAX, TEOPUN MPUHATUS peLLEHUI, TEOPUN Me-
HeKMEHTa, TEOPUM opraHMsauum un ap.

B npuknagHoM acnekte uaeosniorma CUCTEMHOro nogxoda K yrnpaBreHU U3MEHEHUSAMN
OlK (akoHOMM4eckoe cogeprkaHue TexHonornyeckon ctpaternm passutua OlK), no MHeHuIo 3a-
MecTuTens npegcegartens konnernn BoeHHo-npomeblwneHHon kommuceun PO O.boyvkapeBa, 03By-
yeHHomy Ha dopyme «MTOIMK-2021», moxeT ObITb NpeacTaBneHa cneunanm3MpoBaHHbIM «KO-
nekcom undpposon TpaHchopmaumn OlMKy», obbegumHaowemM KoHUenTyanbHble Noaxoabl K pe-
G OPMMPOBAHUIO CEKTOPA NPOMbILLNIEHHON 3KOHOMMUKU U €r0 KPUTUYECKON MHPPpaCcTPyKTypbI, Npo-
BOAMMOTO Ha YPOBHSIX TEXHOSOMMYECKOrO U X03sancTBeHHOro yknagos OlK ons noBbiweHns und-
poBow 3pernoctn 6usHeca OrlK, co3ganHnsa agekBaTHbIX MHCTUTYLMOHAMNbHBIM YCOBUAM LNdpo-
BOW 3KOHOMUKM U MHIPACTPYKTYPHbIM ycroBusaMm NHaycTpum 4.0 Npon3BOACTBEHHbLIX OTHOLUE-
HUIN'C, BbINOMHEHMS HALUMOHAaNbHbLIX NPOEKTOB, NPOrPaMM W1 rocy4apCTBEHHbIX 3aKa30B, B YaCTHO-
CTn, BbiBoAa Ha pbiHOK OlMK KOHKYpeHTOCNOCOGHON NpoayKummn, U gOCTkKeHns PP TexHonormye-
CKOro cyBepeHuTeTa 1 CTpaTeErm4yecknx NpnMopmuTETOB B MUpPE.
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Y/IK 338.624
A.C. BOEB, kaHanaaT TeEXHUYECKNX HayK
T.M. CTPOKOBA, kaHamaaTt TeXHUYeCKnx
HaykK
A.M.)KYKOB

BO3MOXHbIE NMYTU CHUXEHUA 3ATPAT
HA CO3O0AHUE N NPUMEHEHWE PAONOJNEKTPOHHOU TEXHUKU
CNEUMNANBHOIO HASHAYEHUA B OCOBbIU NMEPUO[L

lMpoaHanu3auposaHbl 0cObeHHOCMU 8IUSIHUST HAacMYrneHUs1 0cob6o2o nepuoda (rnped8oeHHO20 U 80EH-
HO20 8pEMEHU) Ha 803MOXHOCTb CHUXEHUST CIMOUMOCMU XU3HEHHO20 UUKa paduoanieKmpoHHOU MexXHUKU
creyuarnbHO20 Ha3HavYeHUsl. BbisienieHbi U MpednoxeHbl B03MOXHbIE MyMuU CHUXKEHUS 3ampam Ha paspabomky,
cepuliHoe rpou3sodcmeo, 80UCKOBYIO 3KCITyamauuto U PeMOHM obpasyuo8 mexHUKU paduoasieKmpoHHOU
60pbbb! (POB) 8 0cobbili nepuod. YecmaHoesieHo, Ymo 3a cyem OorosiHeHUl Ha ocobbil nepuod K 2ocydap-
CMBEHHbIM U 0mpacrieebiM 80eHHbIM cmaHOapmam, orpedensowum mpebosaHus K paspabomke, npou3sod-
cmey u aKcrnsyamauyuu mexHuku POb, 803MOXHO obecriedums CHUXeHUe cmoumMocmu eOUHUYHbIX obpa3yos
mexHuUku POb e 8oeHHoe 8pemMsi 1Mo ecem cmadusiM XUSHEHHO20 Uukria Ha eenuduHy 0o 12%. Crnoxuswuecs
peanuu pa3sumusi cucmeMbl 800pYyKeHUs1 solick POb 8 ycriosusix 8CeCmOpOHHE20 CaHKUUOHHO20 0asreHust
Ha pocculicKyro 9KOHOMUKY od4YepKu8arom akmyarsbHOCb paccMampueaeMbix 80MPOCO8.

Knrouyeenbie crioea: obpa3sey mexHUKU; 0cobbili nepuod; paduosnekmpoHHas bopbba; OoronHeHuUs
K 2ocydapcmeeHHbIM U 80€HHbLIM cmaHOapmam, mexHonoaudeckas mo02omoska rnpoussodcmea; KU3HeH-
HbIG YUK

lMocnegHne M3MEHEeHUs1 BOEHHO-MOMUTUYECKUX U COUManbHO-3KOHOMUYECKNX YCHOBUMN,
cBsi3aHHble C npoBegeHveM BoopyxeHHbiMn Cunamm PO cneumanbHOM BOEHHOW onepauum Ha
YKkpauHe 1 HanoxeHnem Ha Poccuio HegpyXeCcTBeHHbIMM CTpaHamun 6ecnpeueneHTHbIX CaHKLUR,
NPUBOAST K HEOOXOANMOCTM NPUHUMATbL Mepbl MO ONTUMU3ALMM PAacXO40B Ha pa3paboTky, cosaa-
HWe 1 akcnnyataumio obpasLoB PagnOdNEKTPOHHON TEXHUKM CheuuaribHOro HasHadeHus npu
OrpaHMYeHHbIX BO3MOXHOCTSAX rocygapcTea No yaoOBNETBOPEHNIO NOTPEOHOCTEN B 3TON TEXHUKE.

OCoBeHHOCTbLI0 PagMO3NEKTPOHHOM TEXHNKM CneunanbHOro HasHayveHus, paspabartbiBae-
MOM B YCMOBUSIX MUPHOIO BPEMEHU, N0 MHEHMIO aBTOPOB, SIBMSETCH YacTU4YHasa M30ObITOYHOCTb
TpeboBaHUM K HEKOTOPbLIM TAKTUKO-TEXHUYECKUM XapaKTEPUCTUKAM M SKCnyaTaumMOHHbIM CBOW-
cTBaM 06pa3u 0B OTHOCUTESNBHO YCIOBUI NMPUMEHEHWS B 0COObIN Nepuog (BoeHHoe BpeMms). Takas
N30bITOYHOCTbL OOBACHAETCA OObLIYHOM HALENEHHOCTBIO NPU CO34aHNN HOBbIX 00pPa3sLIOB TEXHMKM
Ha BO3MOXHOCTb €ee NMPUMEHEHUs1 B JONrOcpoYHon nepcnektmee [1]. Tak, Hanpumep, B 0COObLIN
nepvog MOXHO CyLLEeCTBEHHO CHU3UTb TpeboBaHus No peanusaumm PyHKUMIA CaMOKOHTpons (ca-
MOLMarHocTukun), TpeboBaHMs K CBOMCTBaM OOSITOBEYHOCTU MCMNONb3yEMbIX NPU MNPOU3BOACTBE
00pasLoB pagMO3aNEKTPOHHOM TEXHUKM CheLmnanbHOro HasHavyeHus MatepuanoB, a Takke OTKa-
3aTbCsa OT ANUTENbHOW cepTudmkauumn Bnepeble paspabaTbiBaeMbix 06pa3uoB.

HactynneHne ocoboro nepuoga 3HaunTENbHO MEHSIET cutyauuto. NpumeHeHne obpasuos
pPagnoanekTPOHHOM TEXHUKM CneumanbHOro HasHayeHust B OCOObIN Nepuod OCyLLEecTBNAeTCs B
yCrnoBusx, Tpedyowmx yBenmyeHms o6beMoB NOCTaBOK CyLLIECTBYOLLEN (CEPUIHO BbiNyCKaeMon)
OJ1S1 CKOPEWNLLEro BOCMOSIHEHMS NOTepPb B XoA4e 60eBbIX OENCTBUN, a Takke COKpalleHUs CPOKOB
pa3paboTkn NepCrnekTMBHOWM PagMO3NIEKTPOHHOM TEXHUKM CrieumarnbHOro HasHadeHus, 4To TpebyeT
OonblWMX MaTepuanbHbIX 3aTpaT, CHUXKEHWE KOTOPbIX OCOBEHHO BakHO Ans rocygapctea. [pu
9TOM BbISIBIIEHNE MYTEN CHWXEHUSA CTOMMOCTM 06pa3LoB paamnoaNIekTPOHHOW TEXHUKU crneuunanb-
HOro HasHadeHus Ha Bcex ctagmsx XKL 3a cueT yyeta ocobeHHOCTEN ee pa3paboTkn U UCMONb30-
BaHWsi B OCOObLIN Nepuog sIBNsieTCA Lenbio CTaTbl U akTyanbHON Hay4YHO-MPaKTUYEeCKON 3ajaden,
pelLeHne KOTopon NpeaycMaTpuBaeT onpeaeneHne BO3MOXHOW CTEMNEHN Takoro CHUXKeHua [2].

PaspaboTka, Nnpon3BOACTBO, SKCMNyaTauus 1 PEMOHT BOEHHOW TEXHUKN B OCOObIV Nepuog,
NPON3BOANTCHA B COOTBETCTBUMN C JOMNONMHEHNAMU Ha OCOBbLIN Neprog K AeNCTBYIOLLUM, BHOBb pas-
pabaTtbiBaeMbIM 1 NepecmMaTpmMBaeMbiM rocy4apCTBEHHbIM Y OTPaCiieBbIM BOEHHbIM CTaHOAPTaM.
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[lononHeHuns kK cTaHAapTamM Ha ocobbii Nneproa paspabaTtbiBatoTCH, Kak NpaBuio, B MUPHOE BpeMs
B cootBeTcTBMU ¢ TOCT?! 1 BBOASATCA B AENCTBUE NO 0COBOMY yKasaHuIo.

[ononHeHna K cTaHgapTaMm Ha ocobbivi nepuog pa3pabaTtbiBaloTCs C LEenbio YBENNYEeHUs
BbIMycKka 1 yaeleBneHnsa n3genuim BOeHHON TEXHUKN 1 A0NYCKaoT NpUMeHeHne paga crneumans-
HbIX Mep:
3aMeHy MMNOPTHbIX AePUUUTHBIX MaTepnanos, Cbipbs U KOMMNNEKTYIOLWWX U30eNni Ha MeHee Je-
dUUNTHBIE NYTEM pacLUMPEHNS aCCOPTUMEHTA U AOMYCKOB B TpeBOBaHUAX K NPUMEHAEMbIM Cbl-
pblo U MaTepunanam (NMpuMeHeHne maTepuanoB-3ameHuTenen n 6onee HN3KOCOPTHLIX MaTtepua-
NOB), UCMNOMb3yeMbIM NPU NPOU3BOACTBE 1 AKCANyaTauun U3genun, a Takke npuMMeHeHne Chipbs
1 matepuanos 13 énuanexaiimx MCTOYHMKOB;

CHWXeHWe B maTepmanax cogepxaHusa gednumnTHbIX KOMMOHEHTOB;

BHECEHWNE KOHCTPYKTMBHBIX U3MEHEHWUI B U3OENUK, HanpaBneHHble Ha YyNpoLLeHne TEXHOMOMN U3ro-
TOBMNEHUS, COKpaLLeHNe NPOU3BOACTBEHHOMO LIMKNA, CHUKEHNE HOPM pacxoda MaTepuaros U T.M.;
COKpaLLeHne HOMEHKNaTypbl BbiMyCKaeMbIX U3Oennii U rapaHTUNHBIX CPOKOB 3KCrrlyaTaumuv U3nenuin;
paclunmpeHune gonyckaembiX OTKIOHEHUI pa3MepoB, HOPM, NoKasaTenemn u3nenuin, HecyLecTBeH-
HbIX C TOYKM 3PEHUS UX MPAMOro YHKLMOHANbHOIO Ha3HayYeHns;

CHWKeHne TpeboBaHMIM K BHELLIHEN OTAENKe, NOKPbITUAM;

N3MeHeHMe MeToamK, obbema u NepnognYHOCTN UCNbITAHUIA, NCKITIOYEHNE OTAENbHbIX KaTeropum
UCMbITaHUA, YMEHbLUEHME YNCIa KOHTPONMpyeMbIX NapamMeTpoB U YMeHbLUEHWE KOonmyecTBa u3-
Jenun, npeabsaBnaeMblX Ha NMPOBEPKY;

CHWKeHne TpeboBaHMIN K yNakoBKeE;

ynpoLieHne TpeboBaHMIn k cnocobam MapKUPOBKM, TPAHCMOPTUPOBaAHMIO (B TOM Yncne crocobam
KpenneHus rpy3oB), a Takke K XpaHEHMWIO (COKpaLLEHWIO rapaHTUIAHBIX CPOKOB XpPaHEHUS).

MepeuncrneHHble n3MeHeHnsa TpeboBaHWiA, HOPM, MOoKasaTenen n T.N. OTHOCUTENbHO OC-
HOBHbIX CTaH4APTOB MO MHEHUIO aBTOPOB BO3MOXHO MPMHMMATL TOSIbKO MPU COXPaHEHUM OCHOB-
HbIX TaKTUKO-TEXHUYECKUX XapakTepucTuk (TTX) ctaHaapTM3yeMblX U3OENUA U NX aKcnnyaTaum-
OHHOWN HaAEXHOCTU? B TEYEHNE NPOrHO3MpyeMoro ocoboro nepuoga. AT AONOSNHEHWUST OOMKHbI
pacnpocTpaHATbCA Ha KOHCTPYKTOPCKyto gokymeHTaumto (K[), paspabatbiBaemyto B MUPHOE
BPEMS C LIeNbio U3roTOBIIEHUS!, PEMOHTA M 3KCNnyaTaumm no Hen n3genui BOEHHOro HasHavyeHus
KpYNHOCEPUMNHOIo 1 MaccoBOro NPOM3BOACTBA B Nepunoa BOEHHOIMO BpeMeHU (B pacvyeTHOM rogy),
N y4uTbIBaTbCSA NPU NO OpraHM3aumm TEXHOMNOMMYEeCcKom noarotoeku npoussoactea (TIMM) nage-
NN, BOOPY>KEHUSA 1 BOEHHOW TEXHMKN Ha OCOObIV NEpPUOS.

B npouecce Tl B ocobbii nepnoa no cornacoBaHuio ¢ 3akasbiBatoLwmMM opraHom MuHum-
cTepcTBa 060pOHbI gonycKaeTcs, Npyu coxpaHeHun TTX u akcnnyaTauMoHHON HAOeXHOCTU nsae-
NV, N3MeHeHne (B TOM Yncrie YMeHbLUeHne) obbema paboT nyTem:

UCKIIOYEHUSA NNKU COKpaLLeHnsa psiaa TEXHONMOrMYEeCKMX NpoLeccoB, onepauun unu nepe-
XO[0B, He ABNALLNXCS onpeaensowmMMmn Npu BbiNycke N3aenns, Ho NO3BONSALLMX CYLLECTBEHHO
cokpatuTb uukn TN npu coxpaHeHnn Tpebyemoro kayecTBa BbiMyCcKaeMon TEXHUKN U cobntoge-
Hun TpeboBaHun K[ Ha ocobbli nepnoa ¢ y4eToM A0NYCTUMbIX OTKITIOHEHUIN (OObEeKTaMm UCKITHO-
YeHWs UK cokpalLeHna MoryT BbiTb 06paboTka OTAENbHBIX NOBEPXHOCTEN, X OKpacka, ANUTerb-
HOCTb pexuma 00paboTku 1 T.n.);

NPUMEHEHNsT YHUPMLIMPOBAHHBIX U 6oree NPOCTbIX CPEACTB TEXHONOMMYECKOro OCHALLEHNS;

3aMeHbl UMMNOPTHBIX N AePUUUTHBIX MaTeEPManoB, Cbipbs U KOMMAEKTYOWNX U30enun He-
JedUUUTHBIMM MaTepuanamu, CbipbeM Y KOMMIEKTYOWNMU U30eNUSMN 0TeHECTBEHHOIO Mpouns-
BOACTBA NYTEM PaCLUMPEHNS HOMEHKIATYPbl MPUMEHEHUSA 3aMEHNTENEN U HU3KOCOPTHbBIX MaTe-
puanos, UCNOMNb3yeMbiX OS5 NPOU3BOACTBA M 3KCNIyaTaumm n3genu;

1TOCT 1.2-2015. MexrocyfapcTBeHHas cuctema cTaHgapTusaumm. CTaHgapTel MEXIOCYAapCTBEHHbIE,
npasuna v pekoMeHaaLmm No MeXrocygapCcTBeHHOM cTaHaapTu3auun. Mpasuna pa3paboTku, NPUHATUSI, OBHOBNEHMS
n otmeHbl. M.: CtangapTuHdgopm, 2019.

FOCT P 1.2-2020. HauuoHanbHbin ctaHgapT P®. CtaHgapTbl HaumMoHanbHble Poccuiickon degepaumn.
MpaBuna BHeceHus nonpaBok 1 oTMeHbl. M.: CtaHgapTuHdgopm, 2020.

2TOCT 1.7-85. F'ocynapcTBeHHas cuctema ctaHaapTuaauum Poccuiickoin ®enepaunn. Mopsaok obecneve-
HWSA cTaHg4apTamMy U TexHnYeckumn ycnosuamu. M.: CtangapTtuHdgopm, 1986.
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KOHCTPYKTUBHbIX U3MEHEHW, HanpaBreHHbIX Ha YNpOLLEeHNEe TEXHOMNOMMN U3roTOBIEHMS
n3genun nytem paclumpeHusi SOonyCTUMbIX OTKMOHEHWA B pasmepax, Hopmax, rnokasaTtensx,
npeabaBNAeMbIX K NPOAYKUNY;

NpYMeHeHUs B npouecce Npon3BoAcTBa YNPOLLEHHbIX CPEACTB KOHTPOMS U U3MEpPEHWUHN,
N3MEHEHMS METOAMK B YacTu obbema 1 NEPUOANYHOCTM UCTbITAHWIA, COKPALLEHNST KOHTpOnMpye-
MbIX NapaMeTpPOB, UCKMOYEHNS OTAENbHbIX KaTErOPUN UCNBbITAHUIA, YMEHbLUEHWSI KONNYecTBa 13-
Aenvn, NpeabaBnseMbIX Ha NPOBEPKY;

CHXXeHNs TpeboBaHNM K MapKMPOBKE 1 YNaKOBKE, MEXonepaLMoHHOMY TpaHCNopTUpoBa-
HUIO, XPaHEHUIO 1 COKPALLLEHUIO rapaHTUMHBLIX CPOKOB XpaHEHWS.

B xoge npoBegeHns TEXHMKO-3KOHOMUYECKUX MCCNEAOBAaHUA NepCcnekTuB pa3sButust o0b-
pas3LOoB PagnNoaNeKkKTPOHHOM TEXHUKN cneumanbHOro HasHadeHns Ha nepuog ao 2038 roga ¢ uc-
nonb3oBaHMEM METOAMYECKOro annapaTa, paspabotaHHoro B BYHL|, BBC «BBA» [3], 6binn onpe-
AeneHbl BENUYMHbI BO3MOXHOMO CHWDKEHUSA CTOMMOCTWU paboT Ha KaXaow CTaauu KM3HEHHOro
LMKkna obpasuoB pagnoanekTPOHHON TEXHUKN CreunanbHOro Ha3HayYeHus.

MpymeHuTenbHO K Kaxxaon ctagum XKL o6pasLoB pagnoanekTPoOHHOW TEXHNKK cheunarnb-
HOMO Ha3Ha4YeHUsI CHUXXEHME UX CTOMMOCTU (MPU HEM3MEHHBLIX YCMOBUSX Onnathbl Tpyaa nuy, 3a-
OEeNcTBOBaHHbIX Ha paccmarpuBaeMbix ctagmsix XKL) B ocobbin nepron BO3MOXHO 3a CYET crie-
OYHOLLMX OCHOBHbIX HamnpaBfeHW.

Mcxopsa ns cTpykTypbl 3aTpat Ha npoeegeHue npuknagHeix HAP [3; 4], cHuXeHne ypoBHen
HOBM3HbI N KOHCTPYKTUBHOWN CITIOXXHOCTU MnaHupyemoro K pa3paboTtke obpasua pagvoanekTpoH-
HOW TEXHWKM CNeumanbHOro HasHavyeHusl, He BIVSAIOWMX Ha peanu3aumio 3agaHHbIX ObLmX Tex-
HU4ecknx TpeboBaHuin (B TOM Ymcne TpeboBaHun K 3 HEKTUBHOCTU €ro NpUMEHEHNS B BOEHHOE
BPEMS1), MOXET YMEHbLUMTb 3aTpaTbl HAa BenUYMHY 00 2-4% 3a CHET CHMKEHUSA TPYyAOEMKOCTU
npoBoAnMbIX paboT. [pn 3TOM CHUXEHWE KOHCTPYKTUBHOW CIOXHOCTW MMaHMpyemMoro K paspa-
B6oTke obpasua TexHnkn POB MoxXeT cokpatuTb (nMnbo NckNioYMTb) HeobxoamMble KoonepaLmoH-
Hble CBA3W, YTO CHMU3UT (UNIM UCKIMIOYMT) 3aTpaTbl HA CTOPOHHUE opraHmM3auum Npy NpoBeaeHUN
npuknagHon HAP B uenom o 5%.

B utore cHuxeHne 3atpar Ha nposegeHne HNP no Bcem nepevncrneHHbIM no3mumsam Mo-
XeT coctaButb 2-9%.

Ona OKP Bo3MOXHbIEe HanpaBneHns CHUXEHUSA 3aTpaTt MoryT obecneunTs crneaytoLme no-
KasaTtenu ctoumocTu [3-5]:

COKpaLLEeHMe CPOKOB NPOBEAEHMS OTAENbHbIX 3TANoOB, 00YCOBIEHHOE CHMKEHNEM TpeboBa-
HUI K YPOBHIO HEKOTOPbIX XapakTepucTuK paspabaTbiBaeMoro onbITHOro obpasua pagnoaneKkTpoH-
HOW TEXHWKM CneumnanbHOro HasHavyeHus (HanpuMep, yMeHbLUEHNe YMcna KOHTPONMpyemMbIxX napa-
METPOB B XOA4€E rOCY4apCTBEHHbIX UCMbITaHU 0Opa3LOoB), UK NOSHOE UCKIOYEHNE HEKOTOPLIX 3Ta-
nos OKP (Hanpumep, aTana cepTudunkaLum n3genuin) B LLESIOM MOXeET CHU3UTL 3aTpatbl Ha 3-5%;

ncnonb3oBaHue 6onee geleBbIX MaTepnanos Ansi CO34aHns onbITHOro obpasua npvee-
Oet k cHmwkeHuto 3atpat Ha OKP go 4% nns matepuanoemkmx obpasuoB u o 2% ons cpegHe-
eMKunx obpasuos;

COKpalLleHne KonuyecTBa NpeabsaBnseMbIX Ha roCyAapCTBEHHbIE UCMbITAHWS OMbITHLIX 06-
pasLuoB npuBeaeT K cHmkeHnto 3aTpat Ha OKP Ha BenununHy 2-3% 3a cHeT yMeHbLUEHMS pacxoay-
€MbIX MaTepunanos, BPEMEHU NPON3BOACTBA.

B uenom 3atpatbl Ha OKP B 0cobbivi nepnod MoryT OblTb CHUXKEHbI MPUMEPHO Ha 9-12%.

CTOMMOCTb M3genuin B CEpUAHOM NPOU3BOACTBE MOXET ObITb CHWXEHa 3a CYEeT creayto-
Lwmx cpaktopos [3]:

YMEHbLLEHNE TUMNaxa 3akynaemon B BOEHHOE BpeMS pagnoaneKTPOHHOW TEXHMKN crieunanb-
HOro HasHa4YeHus, NO3BoNsoLLEE YBENMUMTE 06bEM cepum A0 MaccoBoro npoussoactea (ot 10 go
100 n3genun B roq), NpMBEAET K CHKEHMIO CTOMMOCTM U3rOTOBMEHUS ogHoro obpasua Ha 10-15%;

yrnpoLLeHNe TEXHONOrMYeckoro npouecca M OCHACTKU, UCNONb30BaHWE CTaHAapTM3MpPO-
BaHHbIX U YHUPULMPOBAHHbBIX COCTABHbIX YacTeN U KOMMIEKTYIOLWMX U3Oenui, ynpoLeHue Tpe-
©oBaHUM K cnocobamM MapKMpPOBKW, CHWKEHME TpeboBaHMI K ynakoBKe, yNpolleHne cnocobos
TPaHCNOPTMPOBKM B NpoLiecce NPOM3BOACTBa, B TOM Yncne U K cnocobam KpenneHus rpy3os, npu-
BeAET K yaeLleBneHnto n3rotoerneHns obpasuoB He MeHee YyeM Ha 2-3%;
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ncnonb3oBaHue 6onee felleBbix MaTepuasnos (0Te4YeCTBEHHbIX BMECTO MMMOPTHLIX, Heaedu-
LUMTHbIX, HU3KOCOPTHbIX, MaTepmanoB 6nnsnexalimx MCTOYHNKOB), @ TaKKe CHIDKEHME HOPM pacxoaa
MaTepunanoB NPMBEAYT K CHXXEHWIO 3aTpaT Ha N3rotoBneHne obpasLoB TEXHUKN Manow rpynnbl CroX-
HOCTU Ha 2-3% 1 o 6% Ang rpynn 60NbLION CAOXHOCTM (MO TPYAOEMKOCTU U MaTepUarioeMKoCTh).

Heobxooumo 3amMeTuTb, YTO NEPEXOL Ha TPEXCMEHHYIO paboTy NpeanpusSTUA-U3roToBUTENEN
PaaMO3NEKTPOHHON TEXHMKM CNeumanbHOro HasHavyeHms BneyeT 3a cobom HeobxoamMMocCTb yBenm4ye-
HUSA B COOTBETCTBMM C 3aKoHoaaTensCcTBoM Poccuinckon ®enepauun 3atpaTt Ha onnaty Tpyaa nep-
COHana, nNpuBneKaemoro K pabote B HOUHOE BpeMsl. ITO 06CTOATENLCTBO, UCXOASA U3 CTPYKTYpPbI 3a-
TpaT Ha CepunHOe NPOM3BOACTBO 0OPA3LIOB PaAMO3NEKTPOHHOM TEXHUKM creunanbHOro HasHade-
HUS, B CpegHEM YBENUYUT CTOMMOCTb BbiNyCKaeMOon CEPUNHON NPOAYKUMM Ha BennymHy Ao 10%.

B coBOKynHOCTM peanmsauns ykasaHHbIX HanpaBneHnn U3MeHeHns 3atpaT B UTOre MOXET
CHM3UTb CTOMMOCTb CEPUNHOIo NPOM3BOACTBA 06pa3LIOB PaaN0O3NEKTPOHHON TEXHUKN cneumanb-
HOro HazHaveHus Ha 4-14%.

Ona nycko-HanagouyHblix paboT, nepeobopyaoBaHWs, KanuTanbHOrO peMOHTa U BOCCTa-
HOBMEHUS B BOMCKaX HerapaHTUMHOW TEXHWKM Bble€34HbIMW Opuragamm CHMKEHME CTOMMOCTU
Ha 3-5% BO3MOXHO obecneunTb 3a cyeTs:
yNpOLLEHMS TEXHONOrMn nposeaeHns pabor;

COKpaLLeHns CPOKOB NepeHanankn CpeacTB TEXHUYECKOrO OCHALLEHUS;

paclmpeHmns 4onyckaeMblX OTKITOHEHUI pa3MepOoB, HOPM, NokasaTenen peMoOHTUpyeMbIX U3AENUI;
ncnonb3oBaHusA 6onee geleBbIX MaTepranos;

npoBeaeHus1 paboT B MecTax paccpenotodeHus (6oeBoro MCnonb3oBaHUSA) pagnoariekTPOHHON
TEXHUKM CreLmanbHOro Ha3HavyeHus.

CHmXeHMe CTOMMOCTM 3KcnnyaTtaumm o6pasuoB pagMoanekTPOHHON TEXHUKM cneunanb-
HOro HasHadyeHus Ha 1,5-2% BO3MOXHO A0CTUYbL:
ynpoLueHem TpeboBaHMIn K XpaHEHMIO M COKPALLIEHUIO rapaHTUIAHBIX CPOKOB 3KCMyaTaummn U XpaHeHus:;
YaCTUYHBIM CHWKEHMEM TPeBOBaHUIN MO 3PrOHOMMUKE.

PacueT BenuumHbl CHUXEHUA 3aTpaT Ha oavH obpasel, paano3areKTPOHHOW TEXHUKU crne-
LManbHOro HasHavyeHnsa B Lenom no scem ctaguam XKL npomssogmtca no hopmyne:

Al =Yi_, k; y;,
roe All — BenuumHa cHmkeHus ctommocTu XKL o6pasua pagnoanekTpoHHOM TEXHMKN cneunans-
HOro Ha3Ha4YeHMs1 B BOEHHOE BPEMS, BblpaXkaeMas B NPOoLEHTaXx;
i = (1,1) — Homep ctagum XKLl obpasua pagnoanekTpoHHON TEXHWUKM crieumarnbHOro Ha3HaueHus;
k; — BecoBown koaddumuneHT ctoumocTu i-n ctagum XKL obpasua B obLen CToMMOCTH;

y; — BEMMYMHA CHUXKEHNS CTOMMOCTHU i-i cTagum XKL, o6pa3sua TexHUkM B 0cobbli nepuog, Bbipa-
)XeHHasi B NPOLeHTaXx.

BenuunHbl CHMXEHNsT CTOMMOCTU 06pasLOoB pPagMO3fIEKTPOHHOMW TEXHUKN CheumnanbHOro
Ha3Ha4YeHUs 3a CHET NepeUnCeHHbIX Bbllle hakTopoB onpeaeneHbl C UCNOMb30BaHNEM METOAM-
YecKoro annaparta, y4YuTbiBaloLWEero M3aMeHeHne 3atpaTt Mo CTaTbsAM KanbKynsunmm B CTPYKType
LUeHbl Ha kaxgon ctagmm XKL, [1-4]. Bo3MOXHbIE BEMMYUHBI CHDKEHWUST CTOMMOCTM pa3paboTku,
CEpPUNHOr0 NPOM3BOACTBA, BOCCTAHOBUTENBHOMO PEMOHTA M 3KCNnyaTaumMm paguoanekTpoOHHOM
TEXHUKM CMEeLUManbHOro HasHa4YeH1s NpeacTaBneHbl B Tabnuvue 1.

3 Cm.: [3]; CBMAeTenbLCTBO O rocyaapCTBeHHOM percTpauum nporpammbl Ans 9BM Ne2014662383. Mpaso-
obnapatens: BYHL, BBC «BBA». 3asBka Ne2014660021. [Jata noctynnexus 07 oktsabpsi 2014 r. Oarta rocynap-
CTBEHHOW peructpaumn B Peectpe nporpamm ans 3BM 28 Hosbps 2014 r. beiewmnx .M., Opnos B.A., AHocos P.C.,
Boes A.C., CtpokoBa T.M., Kopo6eriHnkos INM.A., Macuynuk B.A., Tuwmxa E.A. MNporpamMmma pacyeTta KOHTPAKTHbIX LieH
MyCcKo-HanagoyHbIx paboT TexHukm PIB.

4 Cm.: [3]; CBUaeTenbCTBO O rocyaapCTBeHHo peructpaumm nporpammsl ans BM Ne2014662187. Mpaso-
obnapatens: BYHL, BBC «BBA». 3asaBka Ne2014660022. [laTta noctynneHus 07 oktabpsa 2014 r. JaTa rocypap-
CTBEHHON peructpaumn B Peectpe nporpamm ana 3BM 25 Hosbps 2014 r. Beiewmnx .M., Opnos B.A., AHocos P.C.,
Boes A.C., CtpokoBa T.M., Kopo6einHukos IM.A., Mapawyk E.A., TuwunHa E.A. Mporpamma pacyeTta 3aTpart Ha 3KCnny-
aTauuio TexHukn POB.
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BecoBble koaddurumeHTsl cToMmocTn obpasua Ha kaxagon CXL (k;) onpegeneHsl cneny-
toLLMM 0B6pasom.

B xoge npoeeaeHus BYHL] BBC «BBA» TEXHUKO-3KOHOMUYECKUX UCCIEAOBaHNA No 0bocC-
HOBaHWIO MPEANOXEHWI B NPOEKTbI rOCY4apCTBEHHbIX MPOrpamMmm BOOPYXXEHUS, (hOopMUpYyEMbIX B Mne-
puog o 2034 roga, Gbn onpeaeneHbl YCPeaHEHHbIE 3HAa4YeHMsS1 OTHOCUTENbHbBIX (OTHOCUTENBHO
cTagum «cepuiHoe NPoU3BOACTBOY») KOAhUUMEHTOB nepecyeTa ctoumocTern ctagun XKL, obpas-
LOB PaaMO3NEKTPOHHOM TEXHUKK CrieumanbHOro HasHadveHud. [ng npumepa B Tabnuvue 2 npuse-
OeHbl hbakTnyeckne 3HavYeHUs Takmx KO3IMOUUMEHTOB AN TEXHUKN PagnoanekTPOHHOro nogasne-
Hus (P3IT) pagmocssau.

AHanua TEXHMKO-BKOHOMUYECKMX MoKasaTtenen obpasuoB pagnoaneKTPOHHOW TEXHUKM
cneumanbHOro HasHa4YeHusa 3a nocriegHne ABa OeCATUETMS MOKa3bliBaET, YTO NpeacTaBreHHbIe
B Tabnuue 1 KONM4ecTBEHHblE COOTHOLUEHMS B LIENTOM OCTalTCA akTyarnbHbIMK M B HacTosiLiee
Bpemsi. Tarke HeobxoaMMo OTMETUTL, YTO Npu onpeaeneHnn ctonmocth XKL eanHnyHbIX obpas-
LOB PaAMO3NEKTPOHHON TEXHUKUN CreunarnbHOr0 Ha3Ha4YeHUs1 HeOOXOAMMO yunNTbIBaTb 0OBEM MX
cepuinHoro Bbinycka. NoatoMy B HalleM cnyyae koadpduumneHTol nepecdeta ctonmoctn HAOKP
13 Tabnuupl 2 cneayet pasgenuTb Ha obbem cepun.

MpakTudeckn ata npouenypa npoBeaeHa Ha NnpuMepe onpeaeneHnst BeCoBblX KOaduuu-
eHToB ctoumocTun ctagumn XKL eanHmnyHoro obpasua komnnekca «llanaHTuH» nyTem HopMupoBa-
HUS KoadhpmumeHTa ;4N obbemMa oXxXnaaemon cepmm opmeHTUpoBoYHO B 20 eguHuL, 1 npoeeae-
HWS BOCCTAHOBUTESTbHOIO PEMOHTA.

Pesynkrathl npeobpasoBanns Tabnmubl 2 1 onpeaeneHnsi BECOBbIX k03(hMLNEHTOB CTO-
umocTn kaxkgon ctagmm XKL, ana eanHnyHoro obpasua komnnekca «llanaHTuH» npeactaBneHsbl B
Tabnuue 3 (CTPOKM 1 N 2 COOTBETCTBEHHO).

Bo3amoxxHas BenuumHa CHMXEHUS CTOMMOCTM ogHoro obpasua texHukn POl pagmocssam
B uenom no scem ctaguam XKL, paccuntanHas no gopmyrne 1 ¢ y4eToMm nNpeacTaBreHHbiX B Tab-
nuuax 1 n 3 oueHok, coctaBnaeT 4,5-10,6%. NMpn ncnonb3oBaHUM AaHHbIX O KoadhduumeHTax
nepecyeta ctommocten ctaguin XKLL ons gapyrux TMNoB pagnoanekTpOHHOW TEXHUKM crneunanb-
HOro HasHadYeHnsa NogoOHbIE OLIEHKN MOTYT cocTaBuTb OT 4 Ao 12%.

Tabnuua 1 — Bo3aMoxHble (OPUEHTMPOBOYHBIE) 3HAYEHNSI CHUXKEHWSI CTOMMOCTM 3aTpaT Ha pasfnyHbIX
ctagmsax XKL obpasuos TexHukm P36 B ocobbin nepuog (y;)

XKLL (1) BenuunHa cHmxeHnsi ctommocTn padoT Ha CXKL], B ocobbin nepuopn, %
, (1
HWP (y1) OKP (y2) CM (y3) Pem (y,) 9KC (¥s)
v; 2-9 9-12 4-14 3-5 1,5-2

Tabnuua 2 — 3HayeHne OTHOCUTESNbHbIX KO3(ULIMEHTOB NepecyeTa ctonmocTern ctaguin XKL ons TexHukm

P31 pagnocesan («;)

CXU, (9

HUP

OKP

cn

Pem

ke

a;

15

9,09

0,2

0,3

Tabnuua 3 — 3HayeHnst OTHOCUTENbHbIX KO3 dULMeHTOB nNepecdeTa ctoumocten CXKLU («;), a Tarke
BECOBbIX KO PULMEHTOB cToMMocTK cTaauin XKL eanHmuyHoro obpasua TexHukm P3Ol pagnocseasu (k;)

Xy, HWP OKP chn KP oK
a; 0,075 0,45 1 0,2 0,3
k; 0,037 0,22 0,49 0,1 0,15
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Takum obpasom, peanusaumsi B 0cobbln nepuopg (BOeHHOe BpeMsl) NPeanoXKeHHbIX npak-
TUYECKMX NYTEN CHWMXKEHMS CTOMMOCTW OOpasLoB PaavO3NEKTPOHHOW TEXHWKM CneunanbHoro
Ha3Ha4yeHUsl, OCHOBAHHbIX Ha aHanu3e akTopoB, BANSAIOLWMNX HA 3HAYEeHWe 3aTpaT Ha Pas3nNUYHbIX
ctagunax ee XKL, no3eonut obecneuntb Takoe CHWXeHne Ha BenuunHy 0o 12% OT CNOXMBLUNXCS
B HacCTosILLEeE BpPEMS YPOBHEN. DTO MO3BOSIUT B paMKax OrpaHnYeHHbIX (OUHAHCOBLIX PECYPCOB,
BblAeNseMbIX Ha rocyaapCTBEHHbIN 06OPOHHbIV 3aKas, Npy Hanu4MmM cBOOOAHbLIX NPOM3BOACTBEH-
HbIX MOLLHOCTEWN Ha NpeanpuUaTUAX-M3roToBUTENSX YBENMYNTL 06beM CepUNHOro Bbinycka obpas-
LOB PagMO3NieKTPOHHON TEXHWKM CneuManbHOro HasHaveHusi, Hanbonee BoCTpebOBaHHLIX ANs
OCHaLLeHMs 1 BOCNOoNHeHns notepb BoopyxeHHbix Cun PO B 0cobbin nepuoa.
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Y/IK 005.22
B.B. AJIEKCEEB, kaHangaT TeXHM4Yeckux Hayk
C.N. BOKOB, foKTOp 3KOHOMMUYECKUX HaYK,
npodgeccop
Y.A. NECTYH, kaHgmgaTt 3KOHOMUYECKNX HaYK

WHCTPYMEHTbI TEOPUU PbIHOYHOMN KOHKYPEHLMA
U CUCTEMHBIU AHANN3 NMIMOPTO3AMELLEHUA (HA NPUMEPE NPUMEHEHUA
ANMEKTPOHHbLIX KOMINOHEHTOB B PAOUOJJIEKTPOHHOW AINMAPATYPE)

B cmamebe npedrioxeHo ucronb308aHUe UHCMPYMEHMO8 meopuu PbIHOYHOU KOHKYpeHUuuU Orsi aHa-
Jiu3a npoyecco8 UMnopmo3sameLieHUs1 371EKMPOHHBIX KOMITOHEHMO8 8 paduoariekmpoHHoU annapamype. [o-
CMpPOoeHbI MynbmuriiukamueHasi (hyHKUUSI ros1e3Hocmu U ogpaHuyumeribHas QoyHKUUS, 3agucsuiue om Koruye-
cmea omeyecmeeHHOU U UMIOPMHOU 311eKmMpPOHHOU KoMrioHeHmHoU 6a3bi. Ha ocHosaHuu pewieHus 3adaqu no-
ucka MakcuMyMa rosie3Hocmu ¢ UConb308aHUeM yKa3aHHbIX (OyHKUUL rnocmpoeHa 3asucumocms 00U rpume-
HEHUST 0meYecmeeHHOU 3JIEKMPOHHOL KOMIMOHEHMHOU 6a3sbl 8 paduosrieKmpoHHOU arnnapamype 8 3agUcUMO-
cmu om MomueauuoHHO20 coomHouwieHusi. Obuee MomueauUOHHOE COOMHOWeHUE NPedcmasieHo Myribmu-
nnukamueHoU ¢hyHKyuUel YacmHbIX MOMUBaUYUOHHbLIX COOMHOWEHUU, C8513aHHbIX C MEXHUYECKUMU, UEHO8bIMU,
CEepB8UCHbLIMU C80lICM8amMu 3/1EKMPOHHOU KOMIIOHEHMHOU 6a3bl U ypOBHEM HOPMAaMUBHOZ0 peayiuposaHusi Mpo-
ueccos uUMnopmo3sameuleHuUsl. PaccmMompeHsl NpUMEPS] pasiuyHbIX CUeHapues UMNopmo3amelieHUs.

Knrouesble croga: umMropmo3samelwieHuUe; 371IeKMPOHHasi KOMIOHEHMHasi 6aza UHOCMpPaHHO:20 Mpo-
u3eo0cmea; 3r1eKmMpPOHHasi KOMMIoHeHmMHasi 6asza omedYyecmeeHHO20 Mpousesodcmea; (hyHKUUS MoIe3HoCcmu.

Bonpockl MMnopTo3amMeLleHns dNeKTPOHHOW KOMMOHEHTHON ©a3bl MHOCTPAHHOIO MPOU3-
BoacTtBa (OKB WUI) Ha 3neKkTpoHHYH KOMMOHEHTHY 6a3y oTevecTBeHHOro npounssoacTtea (OKb
OIl) sBngaoTCA HacyLWwHOM NpobnemMon TeKyLLEero COCTOAHMS NPOLLECCOB NoKannsaumm Nponsesoa-
cTBa paamoanekTpoHHoun annapatypbl (POA) B Poccuu. B rocyaapcTBeHHbIX JOKYMEHTax cTpare-
rMMYeCKoro NaHMpoBaHUS pasBUTUS PAAMOINEKTPOHHON OTPacIn OTMEYEHO OTCYTCTBME Y NoTpe-
GuTenen (3aka34ynKoB) MOTMBALMM K MCMOMb30BAHUIO OTEYECTBEHHOWN 3NEKTPOHHOW NpogyKkuun. B
CBSA3M C 9TUM 3ajaya MccrnegoBaHus NpoLeccoB MMNOPTO3aMeLLEHNsI B paMKax aHannsa MoTu-
BaLMOHHbIX NOAXOO0B aKTyaribHa.

Heobxoanmo OTMEeTUTb, YTO MPOLECChl MMMNOPTO3aMELLEHNS MOXHO paccmaTpmBaTb B
paMKax TeopMM PbIHOYHOW KOHKYPEHLMM, YTO Takke nogyepkmearnock pabote [1]. B kayecTBe wi-
nocTpaLmm NpUYMHHO-CEACTBEHHLIX CBSA3EM YKa3aHHbIX MPOLIECCOB Ha pUcyHke 1 npuBedeHa
avarpamma, rae nokasaHbl ABa anstepHatuBHbIX Buga Toapa — Kb UM n KB Or1. Mpwn atom
pons npumeHeHus KB Ol n OKB UMM B POA onpegensetcsd COOTHOLWIEHNEM UX CBOMCTBA U Xa-
PaKTEPUCTUK: TEXHNYECKUX, LEHOBbIX, CEPBUCHbIX, HOPMATUBHbIX.

B coOTBETCTBUU C KNACCUYECKOM IKOHOMUYECKON Teopmein! ykasaHHble NPOLLECChl MOXHO
aHanu3npoBaTb C NMOMOLLbIO MHCTPYMEHTa KpMBbIX 6e3pa3nuumsa n 61oaxeTHbIX NMHUA. Kpreble
6e3pa3nunyns CTpoATCA Ha OCHOBAHUWN (PYHKLMI NONE3HOCTU. DYHKLMN NONE3HOCTN ONpeaensoT
coyeTaHus pasnuyYHbIX TOBApOB, KOTOPLIE A4S NOTPebuTens MMeT OOUHAKOBYO NPenovTUTESb-
HoCTb. Hanbonee yacto npuMeHsaeTcs MynbTUNAnKaTMeHasa OyHKUMS nonesHocTu. B cnyyae npo-
LeCCoB MmMnopto3ameLlleHnsi Takumu Toeapamm BbictynatoT OKB Ol n KB WM. dyHkuusa nones-
HocTh U B 3TOM cnyyae MMeeT CreayroLmnn sng;

U= Ng X Npy , )

roe N&, — konuuectso npumersiemon KB OIM; NP2 — konnuectso npumensemon KB UIM; a n b
— rnokasaTenu, onpeaensitoLine CTeneHb NpeanoYTeHNs Co CTOPOHbI NOTPedtUTensa K MCNonb30-
BaHutio OKB Ol 1 3KB Ul cooTBETCTBEHHO.

1 Cm.: MakkoHHenn K.P., Bpto C.J1. OkOHOMMKC: NpUHLMNBI, NPOBNeMbl U NonuTrka: y4ebHuk. Mep. ¢ 13-ro
aHrn. n3g. M.: Undppa-M, 1999. — 974 c.; bacosckuii J1.E., BacoBckas E.H. QkoHomuueckas Teopus: y4eb. nocobue.
M.: UHdppa-M, 2010. — 375 c.; cm. Takke [2; 3].
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OTK nokasaTenu onpenendarTca HeCKONbKUMU BUaamMn MmotmnBaLnm B COOTBETCTBUN C pPU-

CyHKOM 1.

CeoWcTBa U
XapaKTePUCTHKM
IKE MN

HopmarusHoe
perynupoBaHue

CeoiicTea
XapaKTepUCTHKK
KB ON

DYHKUMOHABHbIE
napamerpbl
CTOMKOCTb K BB®
HanemHocTs (pecypc)
WKdopmaumoHHan
NOAAEPHKA
Hanuuue
maTtmoaenei
3Kb
Hanuuue CANP
MonomurencHele

Liena
CpoKW NOCTaBKKA
Ycnoeua NocTaBkM

CepBucbl

rOCTbI
HTA

KPI

J MocT. npasuTenscTBa

npumepsl  ——

MoTunBauma
pa3zpabotunka

MoTtueauma
cHabmeHua

Ly MoTusauua
J aAMUHUCTPaTOpa

PaboTbl No yaydweHmnio

CBOMCTB W

xapakrepuctuku IKB N

HaknagHble pacxoab!

v

Hoxop ot npo,qau(

N

OﬁbeM 3aKkynok 3K6 MM
B Ap. CTPaHax

O6bem 3akynok IK6 1N
8 Poccuu

~

06bem 3akynok 3K6 OI

O [oxop, ot npogax
HaknagHole

PaboTbl no yayywenmio
CBOWCTB U
xapakrepuctuki 3Kb O

fAona 3K6 QN
B P3A

/

PucyHok 1 — lNpuunHHO-cneacTBeHHas agnarpamma Motusauum npumeHeHus KB O

Kpusas 6e3pasnmumnsa B COOTBETCTBUM C (1) onpeaensietcs CneayrowmnM BblpaKeHNEM:

U

)

Nun = (Non“)b'

Mpaduk byHKLMK, onpeaensemMblii BbipaxXeHuem (2), NpuBeaeH Ha PUCYHKE 2 Ans Tpex co-
yeTaHuM nokasatenen a n b. MNMpu a = b motTuBaumm npumeHeHna KB UM n 9KB Ol ogmHakoBsbI.
Mpu a = 2, b = 1 motnBaumsa npumeHeHus KB Ol 6onblie moTnBauun npumeHennsa Kb WM. Ha
rpadouke 3T0 CBOMCTBO OTOBPaXeHO TeM, Y4TO Npu BonbLUMX 3HaYEeHUsX N, BenninHa N, MeHbLuUe,
YyeM B npegbiaywiemM cnyyae. Ans a = 1, b = 2 cuTyaums MeHseTCcsa Ha NPOTUBOMOSIOXKHYHO.

B kauecTBe orpaHuyeHus (6rogxeTHon NuHMK) B npoueccax npumeHeHns Kb B POA BbI-
CTynaeT cregyroLlee BbipaxeHue:

N = NOI'I + NP[H! (3)
roe N — noCTosiHHasi BENMYKNHA, paBHasi konmyecTBy npumeHsiemon B POA OKb.
Nun 14
— =] b=1
12
—g=2; b=1
10 a=1;b=2
8
6
4
2
\7 |
0 ———
Non
04 08 12 16 2 24 28 32 36 4 44 48 52 56
PucyHok 2 — KpuBas 6e3pasnnums npy pasnmyHbiX 3HaYEeHUSX MOTUBaLMK
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B oTnnume ot knaccuyeckomn Teopun, rae orpaHnuYmMTENbHaa NNMHUS onpegensaeTtca ooaxe-
TOM noTpebuTens, B JaHHOM Criyyae orpaHu4uMTensHas nuHusa onpegensetcs konmdectsom OKb,
Heobxogumon ans npomnssoacTea POA.

YpaBHEHME OrpaHNYNTENBHON NMHUN B COOTBETCTBUM C (3) MMEET cnenyoLwmii BUA:

Nym =N-—- Nor[- (4)

Ha pucyHke 3 npuBefeH rpaduk orpaHnymMTernbHom nuHmm ansa N = 100 n rpadmkun gnga
OBYX COYeTaHuin nokasartenen a n b B COOTBETCTBUM C PUCYHKOM 2. [pn aTomM 3HayeHune U Bbibu-
panoch 13 ycrioBmsi COBNaAEHMS OrpaHNYUTENBHON NNHUN 1 KPUBOW Be3pasnununs B O4HOM TOYKE.
OT10 ycnosue obecneynBaeTt Npu 3agaHHOM OrpaHUYeHUN MakCuMyM nonesHocTn U.

Kak BuaHO 13 pucyHka, npu ogvHakoBon ansa notpebutens nonesHoctn KB UM n OKb
Ol (a = b) orpaHnynTENBHAA NUHUS NepecekaeTcsa ¢ kpuBon Bespasnuuns B Touke (50;50), a
npya = 1unb = 2 B TO4Ke (35; 65). Taknm o6pasom, Npu MoTMBaLUMN NOTPEOUTENSA K NPUMEHEHWIO
OKB NI B 2 pasa 6onbwen, yem k OKB OI1, gona OKB Ul coctaBndaeT 65%, a Nnpy 0guHaKoBOW
MoTumBaLum — 50%.

B HacTtosiwee Bpemsi paspabotunkm POA B HanbornbLlen CTeNeHn MOTMBUPOBAHbI K UC-
nonb3oBaHuio IKB UIM. 3To cocTosiHMe COOTBETCTBYET COOTHOLLEHMIO b > a. [1peobpasyem Bbl-
paxeHue (1) nyTem n3BnevyeHnsa KOpHA CTENEHN a N3 NEBOW 1 NPaBON YacTu:

b

1 =
Us = Ny X N& . (5)

180

160

140 —Ol'paHMLIMTe}'IbHaFI JIMHUA

a=1; b=2
120

a=1; b=1
100

80
60
40

20

Non
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PucyHok 3 — BnnsaHune motuBaummn Ha konnyectso npumeHsemon Kb Ol

O603Haunm crteneHb NnepemMeHHon N,; CUMBOJIOM ¥:
_ b
y=- (6)

a
MNepemeHHast y o6o3HayaeT OTHOLEHNe MoTnBauumn paspabortymka POA no npyuMeHeHuo
OKB U k moTrBauuun npumeHennsa KB Or1. Byaem HasbiBaTb €€ MOTMBALMOHHBIM OTHOLLEHUEM.
Ha pucyHke 4 npuBeaeHa 3asucumocTtb gonv KB UM B POA B 3aBUCMMOCTY OT MOTUBALIMOHHOIO
COOTHOLLIEHNS Y. 3aBUCUMOCTb onpeaenseTca cneaylowmnm ypaBHEHNEM:

— Non

NOl'I+NPIl'l

=0,5—0.22In(y). (7)

YpaBHeHwue (7) onpeaeneHo MeTOAOM HaMeHbLUMX KBaApaToOB Ha OCHOBaHUW, paccymTaH-
HbIX BbilWe AaHHbIX. [Mpn aToM obecrneumBaeTcsl MOrPeLIHOCTb pacyeTa MeHee 4%. CnegyeT oT-
METUTb, YTO YKa3aHHOW 3aBMCUMOCTbI MOXHO MONb30BaThCA U Npu a > b. B aToM cnyyae no ocam
abcumce 1 opaMHaT HyXXHO OTKnaabiBaTb 3Ha4eHust 1/y u 1/D cooTBETCTBEHHO [4; 5].
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3 nonyyeHHON 3aBUCUMOCTU CrieayeT, YTo HanbonbLuas 4yBcTBUTENBHOCTL Aonun OKB Of1
B POA K ypoBHIO MOTMBaUuKM cooTBeTcTByeT Touke (1;0,5), rae MoTuBaLmm NpYMEHeHNs paBHbl U
pons OKB Or1 coctaenset 50%. Mo mepe yBenmyeHns MOTUBaLMN CKOPOCTb UBMEHEHNS CHIMKa-
etca. Hanpumep, cHwxkeHne gonu OKB Ol ¢ 0,5 go 0,4 Tpebyet yBennueHus moTnsaumm B Npu-
meHeHun IKB UM B 1,5 pasa, a cHuxeHne gonu o 0,2 TpebyeT yBennyeHms MoTueBaumm B 4 pasa.

Kak ykasbiBanocb Bbllle, napameTpbl a U b 3aBUCAT OT Habopa MOTUBMPYIOLLMX CBONCTB U
xapaktepucTuk KB, ykazaHHbIX Bbile (TEXHUYECKMe, LieHoBble 1 T.4.). CnegosaTtenbHo, napameTpbl
a v b gBNs0TCs PYHKUMSIMU OT YKa3aHHbIX XxapakTepuctuk. Ecnv ogHa ns xapakrepuctuk sBnsetcst
HenpremrieMom, To OCTarbHble XapakTEPUCTUKM YXKe HEe UMEIOT 3HaYeHUs. ATOMY YCIOBUIO OTBeYaeT
MynbTUNAMKaTUBHAsS OYHKUMA:

a= Ii\i1 Pi,s b = Ii\i1 Pi, 8)

rae M — uncno xapaktepuctuk u ceocTs OKB; p; ¥ p;, — 3HAYEHUS (-TO CBOMCTBA (XapakTepu-
ctukn) KB Ol n OKB UM cooTBETCTBEHHO.

Mogctasum pyHKUMK (8) B BbipaxeHue (6):

— TIM Piun _ M
y =Iliz; 7 = [liz1vi )
Pion
roe y; — oTHoweHune i-in xapaktepuctukn 9Kb UMM k i-in xapaktepuctuke Kb Ol unu i-e MmoTK-
BaUWOHHOE OTHOLLEHME.

0,7
D

0,6
0,5
0,4
0,3
0,2
0,1

0
0,5 1 1,5 2 2,5 3 3,5 4

PucyHok 4 — 3aBucumocTb gonu 3Kb UMM B POA 0T MOTUBALMOHHOIO COOTHOLLEHNS

PaccmoTtpum cniydan, korga gocturdyta cutyauus naputera OKb Ol n OKB UMM no ocHoB-
HbIM CBOWCTBaM W xapaktepuctukam (p; = p; ). B aTom cnyyae y = 1 — nonyyaem D = 0,5 (pu-
CyHoK 4). YkasaHHasa gons npumeHeHns KB Ol He obecnevvBaeT BbICOKUA YPOBEHL UMNOPTO-
He3aBucumocTu. [na goctmxkeHnsa 6onee BbICOKNX 3HA4YEHUI D HEOOXOAMMO yBENUYMBATL MOTU-
BALMOHHOE OTHOLLUEHWE Yy 3a CYET YacCTHbIX MOTMBALMOHHbIX OTHOLWEHUI ¥;. B nepByto odepeab
3TO Mepbl HOPMATUBHOIO perynupoBaHus. MI3BecTHo, 4To B cneuumansHon POA, roe gencTsytoTt
bonee XecTkne HopMaTUBHbIE OrpaHnyeHnsa Ha npumeHeHne Kb UM, 3HaveHns D Gonblie pas-
HoBeCHOro ypoBHsi 0,5. HanpoTtuB, B kommepyeckon POA, rae HopmaTuBHbIE orpaHnyeHms bonee
nnbeparnbHbl, 3Ha4eHUsA D MeHbLLe paBHOBECHOIO YpoBHSA 0,5. Cneayowmmm nyTAMN NOBbILLEHUSA
MOTUBALMOHHbBIX COOTHOLLEHUI SBIISAKOTCS B COOTBETCTBUU C PUCYHKOM 1:
NoBbILLEHNE TEXHONOrMYeCcKoro yposHs npoussoantenen Kb OfT;
CHWXeHune ueHbl KB OIT;
CHWXeHMe 3aTpaT Ha paboTbl, cBA3aHHble ¢ 3ameHon QKB NN Ha SKB OIl1 B POA,;
yny4lleHne cepauca no nogaepxke paspaborunka PIA;
yrny4leHue NorucTuku n ap.
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Cnenyet OTMETUTb, YTO B pamKax paccMaTpmBaeMomn 3aaum CHKEHME 3aTpaT Ha MOKYMKY
OKB OTI1 1 3ameHy OKB AT kak 3a c4eT onTMMU3auuKM HaknagHbIX pacxogoBs, Tak M 3a CYET Mep
rocnogaepku paspabotumk POA BoCnpMHMMAET Kak yBeENM4eHne Motmaaumm [6].

B Tabnuue 1 npuBeneHbl NPUMEPLI Pa3nNUYHbIX CLEHApPUEB 3HAYEHWUI YaCTHbIX MOTUBALN-
OHHbIX COOTHOLLUEHMI K CcOOTBETCTBYOWEee UM 3HadveHne D (gona KB Ol B POA). B tabnuue
NPUHATBLI cnegytowme o6o3HadYeHns ans MOTUBALMOHHBIX COOTHOLUEHWIA:
y1 — MO TEXHMYECKUM, PYHKLMOHAMNBHbLIM U 3KCNIyaTauMOoHHbLIM Xapaktepuctukam OKb;
¥, — MO LEeHOBLIM xapaktepuctnkam OKb;
y3 — MO YPOBHIO cepBuca npogax u obcnyxmsaHusa OKb;
¥4 — MO YPOBHIO HOPMATMBHOIO PEryNMPOBaHNS NMPOLECCOB CHIMKEHNST YPOBHA npuMeHeHnst AKB WM.

Mpn BbIOOpPE 3HAYEHUN YACTHbIX MOTMBALMOHHbLIX COOTHOLLUEHWIA ONS1 PErynmpyemoro
pblHKa paccmaTpuBanacb B Oonbllen CTeneHn Ta ero YacTtb, kotopast oTHocuTcs kK POA cneum-
anbHOro HasHayeHusl. YacTHble nokasatenu yq, ¥, U y3 AN9 KOMMEPYECKOro 1 perynmpyemoro
PbIHKOB MEHbLLE €AMHWLbI, T.K. O 3TUM NoKasaTensiM, 0CO6eHHO A5t BbICOKOTEXHONOrm4Hom OKb,
oTeyecTBeHHad NpoayKums ycTynaet MMNopTHoW. MNMokasaTtenu y; vy, ANg KOMMEPYECKOro pbiHKa
HEMHOrO MeHbLLE B CBA3M C TeM, YTO B cneumanbHon POA ucnoneaytotr KB UIM nhgyctpmnansHoro
ypoBHs, koTopas gopoxe KB NI KoMMep4Yeckoro YpoBHS U B psde criydaeB HUXe No pyHKLMO-
HaIbHbIM BO3MOXHOCTSIM. OTO CBSA3aHO C TEM, YTO yBenudeHne ctornkoctn Kb K BHELWHMM BO3-
OEeNCTBUAM NMPUBOANT K CHUXKEHUIO ee PYHKLMOHASTbHbLIX BO3MOXHOCTEN.

Tabnuua 1 — NprMepbl BO3MOXHbIX CLieHapueB nmnopTo3amerleHms Kb

YacTHble MOTUBALUMOHHbIE OTHOLLEHUS
HanmeHoBaHue cueHapus " Vs Vs Va y D
CocTosHue naputeTta 1 1 1 1 1 0,5
Kommepyeckuii pbIHOK 0,7 0,7 0,7 0,8 0,27 0,21
[MapuTeT Ha KOMMEPYECKOM PbIHKE 1 1 1 0,8 0,8 0,45
Perynupyembli pbIHOK 0,9 0,8 0,7 4 2 0,75
[MaputeT Ha perynupyemMom pblHKe 1 1 1 4 4 0,8

3 Tabnuubl 1 BUAHO, YTO HA KOMMEPYECKOM PbIHKE, rde YPOBEHb HOPMATUBHOMO perynu-
POBaHNA HE MOXET ObITb BbICOKMM, OCHOBHbIM MyTEM MNOBbIWeHUs aonu npumeHeHnsa KB Orl
ABNSAETCH yBENMYeHne nokasartenem y;, y, 1 y3. [na atoro HeobxogmMmo co3gaHue coBpeMeHHOM
BbICOKOTEXHOMOMMYHOW OTPacnn NPOM3BOACTBA SMEKTPOHHbLIX KOMMOHEHTOB, HE YCTynawLnX 3a-
pybexHbIM aHanoram u gaxe npeBoCXoaswmnx. JTa 3agada Tpebyer passntnsa MHOYCTPUN Anek-
TPOHHOrO MaLMHOCTPOEHUSA N cneynanbHbiX 0C000 YMCTbIX MaTepmanoB. O4HMM U3 BaXHbIX MNy-
TEN NOBbLILWEHNS cepBUCHOro obecneyeHuns xumsHeHHoro umkna OKB Ol aendaetcs paspaboTtka
oTeyecTBeHHbIX CAlP gns npoektuposaHna 3KB n POA. [na cHuXeHns pmHaHCOBbIX 3aTpar
Ha nokynky n npumeHeHne KB Ol HeobxoanMbl Mepbl FOCyAapCTBEHHOM NOAAEPXKKN, T.K. COBpeE-
MEeHHasi aNeKTPOHHasi oTpacnb Poccum He B 4OCTATOYHOWN CTENEHN KOHKYPEHTHAasi B CPaBHEHUU C
Beaywunmm npomssogutensammn Kb UIT.

MpencTaBneHHble B CTaTbe NOAX0AbI MO3BOMAKT paccMaTpmBaTb MEPONPUATUA UMMOPTO-
3aMeLLEeHNs KaK eauHbI MHOrohakTOPHbIA NPOLIECC B paMKaxX TEOPUN PbIHOYHOM KOHKYPEHLMN.
MpeanoXXeHHbI METOANYECKMIA MOAX0A AAET BO3MOXHOCTb pa3dbreHmns oben 3agadv Ha noasa-
[ayv 1 yCTaHOBNEHUSA AN KaXaon nofsagayn YacTHoro Kputepusi. B cBoto odepeab, 3T0 No3Bo-
NSieT OLUEeHMBAaTb TeKyLlee COCTOSIHME NPOLECCOB MMNOpPTO3ameLLeHns 1 BolpabaTtbiBaTh cbanaH-
CMpPOBaHHbIE NEPCNEKTMBHbIE NIaHbl C Y4ETOM X MEXOTPaCNeBOro xapakrepa.
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A.A. lMNpoTtacos
A.B. WnpmaHos
C.N. PapomaHoB

OCHOBHbI€e HanpaBneHUA UCNONb30BaHUsA
MCKYCCTBEHHOIrO MHTEeNMeKTa
B aBTOMaTU3UPOBaHHbIX CUCTEMAX
ynpaBneHus

PaccmaTtpuBaroTcs 3agayum asTomaTunsa-
Lun OpraHoB ynpasreHunst Ha 6a3e TexHonormmn
NCKYCCTBEHHOIo MHTENNEKTa, B YAaCTHOCTMH,
TEeXHONormm obpaboTkn eCTeCTBEHHOIO A3blKa
(Natural Language Processing, NLP), a Takxe
pa3BUTME ITUX TEXHOSOMMI B HanpaBneHuu
nepexoja K Tak Ha3blBaeMOMY yHUBEpcarb-
HOMY (CUITbHOMY) UCKYCCTBEHHOMY MHTEN-
nekty (Artificial General Intelligence, AGI) n k
BOCCTaHOBIIEHMNIO CBOWCTB MHTEPNPETUPYEMO-
CTU TeX peLLeHni, KoTopble hopMUpPyHOTCA MO-
AYNAMU C UCKYCCTBEHHbIM MHTENNeKTom. dop-
MYFMPYHOTCA OCHOBHbIE NOMOXEHUSA TEPMUHO-
BeAYECKOro nogxoda Ha npumepe TepMmHa
«UCKYCCTBEHHbIN MHTENMEKTY.

Knoyeenble crioea: opraHbl ynpaBneHus;
aBTOMaTM3UPOBAHHbIE CUCTEMbI; MCKYCCTBEH-
HbI UHTENNEKT; YHUBEPCarbHbIN UCKYCCTBEH-
HbIA UHTENNEKT; 06paboTka eCTeCTBEHHOIO
A3blKa; CEeMaHTUYECKUI aHanns; OHTOMNOMUN;
TEPMUHOMNOTUS.

A.A. Protasov
A.V. Chirmanov
S.I. Radomanov

Main Directions of Artificial Intelligence
Assistance in Automated Control Systems

The article considers certain automation
tasks of the command and control manage-
ment, based on artificial intelligence technolo-
gies, in particular, Natural Language Pro-
cessing technologies (NLP). Authors also pay
attention to the development of these technol-
ogies in the direction to the so-called univer-
sal artificial intelligence (Artificial General In-
telligence, AGI) transition, and the interpreta-
bility properties restore of the solutions that
are formed by modules. The main provisions
of the terminological approach are formulated
on the example of the term “artificial intelli-
gence”.

Keywords: command and control manage-
ment; automated systems; artificial intelli-
gence; universal artificial intelligence; natural
language processing; semantic analysis; on-
tologies; terminology.

BoopyxeHue n akoHomumka. 2023. Ne4(66)

97
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Abstracts and keywords

A.C. Topckun
B.M. lMonyLwknH
P.W. KHases

Pacno3sHaBaHue o6pa3oB Ha OCHOBe
MeTOo[0B MaLIMHHOIO OBYy4YeHUs
C noakpensneHnem

B ctaTtbe paccmartpuBaeTcs noaxoq K pe-
LLIEHMIO 3aa4uM pacrno3HaBaHus 06pasos,
obbeanHsoWwmi MetTog oby4eHus ¢ Noakpen-
NEeHMEeM Ha OCHOBE BPEMEHHbIX pasnnyuni ¢
apXUTEKTYPON «UCNOSTHUTENb-KPUTUK» B BUAE
rnyBGOKNX NCKYCCTBEHHbIX HEMPOHHBIX CETEN U
NCNoNb3oBaHMEM MOAENN OKpyXatoLen
cpeabl. [pegnoxeH metTognMyeckuin annapar,
KOTOPbIN MOXET ObITb MCNOMBL30BaH Npu pas-
paboTKe anropuTMOB UCKYCCTBEHHOIO NHTEN-
nekta (MN) Ha ocHoBe 00y4eHuMsa ¢ noakpen-
NEeHMEeM Kak Ons pelleHns 3agadm pacrnosHa-
BaHusA obpasoB., Tak u Ana gpyrux 3agaq N
B YCMOBMSIX, koraa obyyeHune ¢ yumtenem
(6e3 yuntens) nmeeT opraHn3aUNOHHbIE
CNOXHOCTM unu TpebyeT GonbLunx 3aTpar
BPEMEHN N PECYPCOB.

Krntouesbie criosa: NCKYCCTBEHHbIV UHTEN-
NEKT; MalmnHHoe oby4veHune ¢ nogkpenne-
HMEeM; MeTOA Ha OCHOBE BPEMEHHbIX pasnu-
YUA; METOA «MCMOSNTHUTENb-KPUTUKY; pacno-
3HaBaHWe 06pa3oB; PyHKLMA LEHHOCTMW.

A.S. Gorsky
V.M. Polushkin
R.l. Knyazev

Pattern Recognition Based on the Machine
Reinforcement Learning Methods

The paper considers an approach to the
pattern recognition problem solution that com-
bines the method of reinforcement learning
based on temporal differences between the
“performer-critic” architecture in the form of
deep artificial neural networks and the use of
an environmental model. A methodical appa-
ratus is proposed, which can be used in the
artificial intelligence (Al) algorithms develop-
ment based on reinforcement learning both
for the pattern recognition problem solution
and other Al tasks in conditions where super-
vised leaning (unsupervised leaning) has or-
ganizational difficulties or is time- and re-
source-consuming.

Keywords: artificial intelligence; machine
reinforcement learning; method based on time
differences; method “performer-critic”; pattern
recognition; value function.
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Abstracts and keywords

N.A. Kapnayes
B.B. Mopo3sos

MeToauyeckum nogxon
K popmMann3oBaHHOW OLUEHKe
BOEHHOM 6e3onacHOCTM rocyaapcTBa

B cTtaTbe npencraBneH MeToanyeckum
npuem NOCTPOeHMsa obnacTen npenmyLLecTea
NPoTUBOBOPCTBYHOLLUX CTOPOH, C Y4ETOM 3KC-
NepTHbIX OLEHOK Henpuemnemoro yuiepba B
OTBETHbIX AENCTBUSX, ABMAIOLLErocs AocTa-
TOYHOW rapaHTUen Ans caep>xuBaHnsa noodon
13 NPOTUBOOOPCTBYIOLLMX CTOPOH OT arpec-
cumn, obnacrten npemMmyLLecTBa CTOPOH,
YCTONYMBOro paBHoOBECKS U 06nacTun He-
YCTONYMBOrO COCTOSIHUA B OTHOCUTENBHbIX
nokasaTtensax oueHkn aOeKTUBHOCTM AeN-
CTBUSA CTOPOH.

Knroyesbie cnosa: MeToanyeckmi Npuem;
Henpuemrembin yuiepb B OTBETHLIX AEN-
CTBUSX; YCTONYMBOE paBHOBECKE; OLeHKa ag-
PEKTMBHOCTN OENCTBUSI CTOPOH; BOEHHAsA
6e3onacHOCTb rocygapcTsa.

I.A. Karpachev
V.V. Morozov

A Methodical Approach
to the National Military Security
Formalized Assessment

The article presents a methodical tech-
nique for the warring parties advantage areas
construction, taking into account expert as-
sessments of retaliatory actions unacceptable
damage, which is a sufficient guarantee for
deterrence against any aggression of the war-
ring parties, areas of parties advantage, sta-
ble equilibrium, and unstable areas in relative
indicators of the parties actions effectiveness
evaluation.

Keywords: methodical technique; retalia-
tory actions unacceptable damage; stable
equilibrium; the effectiveness of the parties
actions; the national military security.
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N.C. Bopob6beB
I.C. Tonctos

M'6pugHasa maTemaTuyeckasi mogenb
MH(OPMALMOHHbIX NOTOKOB
B BbICOKOCKOPOCTHbIX
M HA3KOCKOPOCTHLIX KaHarax BOEHHOM
CBSI34 C perynimpoBaHuem neperpysku
M NnpuopuTeTamm o6paboTku
MHOronoTo4Horo Tpaduka

B cTaTbe paccmartpumBaloTca BONPOCHI CO-
3[aHusA pacyeTHOW Mogenu B MHTepecax
060CHOBaHWSA pauMoHanbHOW NOMUTUKM
yrnpaBneHna 3arpy3kon KaHanoB BOEHHON
CBSA3W pasfmMyHOM NPONYCKHOW CNOCOBHOCTH B
YCINOBUSIX HECTALMOHAPHbIX MOTOKOB CMeLLaH-
Horo MmHoronoto4yHoro TCP n UDP tpaduka,
npv peanu3aunmn pasnmyHbiX anropuTMOoB
yrnpaBneHns neperpyskon n pasnmyHbIX Npuo-
puTeToB 06paboTku Tpadmka. [Ans BbICOKOCKO-
POCTHbIX MOTOKOB NMakeTHOro Tpaduka no rnpo-
Tokonam TCP n UDP B marucTpanbHbIX KaHa-
nax cBsasu paspaboTaHa XMAKOCTHas Moaenb
Ha OCHOBe cucTeMbl AnddepeHumanbHbIX
ypaBHeHu 6anaHca NOTOKOB AaHHbIX, AMs
HU3KOCKOPOCTHbIX MOTOKOB B NNHUSIX CBA3W KO-
HEeYHbIX aDOHEHTOB TaKTMYECKOro 1 onepaTmB-
HOro YPOBHEW yrnpasrneHus paspaboTaHa pac-
YyeTHasi MOAernb NpoLecca JOCTaBKM MHOrona-
KETHbIX CErMEHTOB B Mepapxmyeckon cetu ne-
pefayv JaHHbIX Ha OCHOBE NnaparnenbHbIX KO-
HEYHbIX MApPKOBCKUX Lienen.

Kntouesbie crioga: HPOPMAaLMOHHLIN NO-
TOK; anropuTM NpeaoTBpaLLeHns neperpysku;
NponyckHasa cnocobHOCTb KaHana; »XuaKocT-
Hag Moferb; KOHeYHast MapKOBCKas Lienb.

P.S. Vorobyov
G.S. Tolstov

Hybrid Mathematical Information Flows
Model in High-Speed and Low-Speed
Military Communication Channels with
Congestion Control and Multithreaded
Traffic Processing Priorities

The article deals with the issues of a com-
putational model creation in the interests of
the rational policy justification of load man-
agement of military different capacity commu-
nication channels under non-stationary flows
of mixed multithreaded TCP and UDP traffic,
with the implementation of different algorithms
of congestion control and traffic processing
priorities. For high-speed flows of packet traf-
fic upon TCP and UDP protocols in trunk
communication channels a fluid model based
on the system differential levels of data bal-
ance flow is developed, for low-speed flows in
communication lines of end subscribers of
tactical and operational levels of a computa-
tional model control for the multi-packet seg-
ments delivery in a hierarchical data transmis-
sion network based on parallel finite Markov
chains is developed.

Keywords: information flow; congestion
avoidance algorithm; channel capacity; fluid
model; finite Markov chain.
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B.C. Jlyrasos
B.[. JlyraBoBa

06 3¢hphekTUBHOCTM NopakeHus
rpynnoBou uenu

B paboTte paccmaTpmBaeTcs NpUMeEHeHNEe
CpeacTB nopakeHus No paccpenoToHeHHOM
rpynnoBon Lenu, NpeacTaBnsioLwen COBOKYM-
HOCTb 3NeMeHTapHbIX (OANHOYHBIX, Manopas-
MepHbIX) Lenen. MNpegnonaraeTcs, 4To cpea-
CTBa NnopaxeHusi NpuMeHsoTcs 6e3 nepeHa-
LenuBaHus, He3aBUCMMO, B OANHAKOBBIX YCI1O0-
BUSIX, @ cpeaHee Heobxognumoe YMcno nona-
OaHUN B KOy 3NeMeHTapHYHo Liefnb paBHO
eanHuue. Npumem B KayvecTBe oueHkn addek-
TMBHOCTU MPUMEHEHUS CPEACTB NOpaXeHns
MaTtemaTU4ecKoe OXunaaHume Yncna nopaxkeH-
HbIX 3MIEMEHTapHbIX Lenen. B ctatbe HanaeHo
pacnpegeneHne cpeacTs nopaKeHus no rpyn-
NoBOW LIeNK, Npu KOTOPOM 3TO MaTemMaTtunye-
CKOe OXmngaHue JOoCTUraeT MakcuMmyma, a
Takke uccrneagoBaHbl aCUMNTOTUYECKNE CBOM-
cTBa cpegHero yuwepba, HaHOCUMOro rpynno-
BOW LieNiv, Npu 3TOM pacrpegeneHuu.

Knouesbie criosa: anemeHTapHas LUenb;
paccpenoToveHHas rpynnoBas uesb; addek-
TMBHOCTb NOPaXeHUs rpynnoBow Lienu.

V.S. Lugavov
V.D. Lugavova

On the Effectiveness of
a Group Target Hitting

This paper considers the dispersed group
target weapon application, which is a set of el-
ementary (single, small-sized) targets. It is as-
sumed that the weapons are used without redi-
recting, independently, in the same conditions,
and the average required number of hits on
each elementary target is equal to one. Let us
take the mathematical expectation of the num-
ber of hit elementary targets as the weapon ef-
fectiveness estimation. The paper finds the
distribution of weapons on a group target at
which this mathematical expectation reaches a
maximum, and also investigates the asymp-
totic properties of the average damage inflicted
on a group target at this distribution.

Keywords: elemental target; dispersed
group goal; the effectiveness of hitting a
group target.
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C.®. Bukynos
H.B. ®upos

K Bonpocy nporHo3mpoBaHus

BO3MOXHOCTEWN rocyaapcrTaa

no pecypcHomy o6ecne4yeHuo
cTpouTtenbcTBa BoopyxeHHbix Cun P®

PaccmoTpeHbl MeToamn4yeckmne Bonpochl
NPOrHo3mMpoBaHnsa o6bemMa acCUrHoBaHum,
BblAeNseMbIX rocy4apCTBOM Ha HauMOHarb-
Hyl0 0O0POHY B MHTEpEecax OLEHKN pecypc-
Horo obecneyveHuns cTpoutenbcTBa Boopy-
>XeHHbIX Cun P®. MNokasaHo, YTo ucnonb3osa-
HWe Npu CTaTUCTMYECKOM aHanmn3e BarioBOro
BHYTPEHHEro NPOoAyKTa 3asaBMAEHHbIX N UCNOSI-
HEHHbIX 06BEMOB acCUrHOBaAHMN Ha HaLMO-
HanbHY0 06OPOHY He roAo0BbIX MHANBMAOYANb-
HbIX HAabnAeHW, a NpeanoXKeHHbIX B CTaTbe
KYMYNATUBHBIX 3HAYEHUIN UccreayemMblX noka-
3aTenewn 3a NATUNETHUI NEPUOA CyLue-
CTBEHHO NOBbILLAET 4OCTOBEPHOCTbL MpPOo-
rHo3a.

Knrouesbie criosa: NporHo3vpoBaHune; pac-
XOfbl Ha HaUMOHarnbHYy0 0GOPOHY; CTAaTUCTU-
YeCKU aHanus; goBepuTeribHasi BEPOSiT-
HOCTb.

S.F. Viculov
N.V. Firov

On the Issue of the State Resource
Prediction Capabilities to the Armed
Forces of the Russian Federation
Development

The methodical issues of prediction of the
allocation allowed by the state for national de-
fense in the interests of the resource prediction
assessment of the Armed Forces of the Rus-
sian Federation development are considered.
It is shown that in the course of GDP statistical
analysis the usage of offered in the article cu-
mulative values of the studied indicators for a
five-year period, rather than declared and exe-
cuted allocations for national defense, not an-
nual individual observations, significantly in-
creases the prediction reliability.

Keywords: prediction; national defense
spending; statistical analysis; confidence
probability.
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B./. BabeHkoB
A.H. KanTiox
B.B. YewwuHa

BoeHHO-3KOHOMMUYECKUI aHanu3 npouecca
B3aMMOOeNCTBUS OpraHoB yrnpaBrieHus
MaTepuanbHO-TeXHUYECKUM
o6ecneyeHnem cUNoOBbIX MUHUCTEPCTB
c kom6uHaTtamu PocpesepBa

B cTaTtbe npoBegéH BOEHHO-3KOHOMMYE-
CKUI aHanu3 npoLeccoB B3anmMogencTeuns op-
raHoB ynpaBneHnsa maTepuanbHO-TEXHUYe-
Ckum obecnevyeHnem CunoBbIX MUHUCTEPCTB C
kombuHaTtamum PocpesepBa, yCTaHOBNEHO UX
coAepxaHue, OCHOBHble 3aKOHOMEPHOCTH,
KaTteropum, NOHATUSA, NPUHLUKUMBI U MeToAbI
B3anmopencTeus. PaspaboraHa TeopeTunye-
ckas MoAesb B3aMMO4eNncTBMS OpraHoB
ynpaBneHns maTepuanbHO-TEXHUYECKUM
obecne4veHnem ¢ kombuHaTamn Pocpesepsa.

Kntoyessie crioga: BOEHHO-9KOHOMUYE-
CKMI aHanus; OTHOLLEHUS; NpoLiecchl; B3au-
MOLENCTBME; OpraHbl yNpaBrneHus; maTepu-
anbHo-TexHn4yeckoe obecneyeHne; CUNoBbIe
MUHUCTEpPCTBA; KOMBUHaTbl Pocpesepsa.

V.l. Babenkov
A.N. Kaptukh
V.V. Tchechina

Military-Economic Analysis of the
Logistics Management Bodies of the
Power Ministries and Federal State
Reserve Agency Industrial Plants
Interaction

The article analyzes the military-economic
logistics management bodies of the power
ministries and the Federal State Reserve
Agency industrial plants interaction, estab-
lishes their content, basic regularities, catego-
ries, concepts, principles and methods. The
theoretical model of interaction is developed.

Keywords: military-economic analysis; re-
lations; processes; interaction; management
bodies; logistics; power ministries; Federal
State Reserve Agency industrial plants.
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A.B. JleoHoB
A.FO.MpoHuH

MeToabl 060CHOBaHUSI ONTUMarbHOro
nepexoga K HOBOM TEXHONOIMMM Npu
CO34aHUM NepPCNeKTUBHOIO BOOPYKEHUA

Ha ocHoBe aHanu3a o6Len mogenuv paseu-
TUSA TEXHONOMMK, y4MTbIBaIOLLEN 3Tanbl Co34a-
HWUS1 HAYYHO-TEXHMYECKOro 3aderna angd nep-
CMEKTUBHOIO BOOPYXXEHWs!, NpeacTaBneHbl Me-
TOoAbl 060CHOBaHMSI ONTUMArbHOIO nepexoaa K
HOBOW TEXHOMOIMN, OCHOBAHHbIE Ha OLIEHKe
3(PPEKTUBHOCTN: HOBOM TEXHONOINU; CyLLEe-
CTBYIOLLIEN M HOBOW TEXHOSTOMN; COBMECTHOIO
NCNOnNb30BaHUs 3TUX TexHonornn. NpeanoxeH
anroput™M Bbloopa METOAOB M HAMNpPaBNeHUS UX
NPaKTUYECKOro NCNONb30BaHNS.

Kntouesbie criosa: TEXHOMOIMS; Hay4YHO-
TEXHUYECKMI 3aenN; BOEHHO-3KOHOMMYeCKas
OLEHKA; MeTo OLIEHKMN TEXHOSOTNIA; Nepcnek-
TUBHOE BOOPYXEHMUE.

A.V. Leonov
A.Y. Pronin

Methods for the Optimal Transition to a
New Technology Substantiation in the
Course of Advanced Weapons Creation

Based on the general model analysis of
technology development, which takes into ac-
count the stages of a scientific and technical
backlog creation for advanced weapons, cer-
tain justification methods are presented to the
new technology optimal transition, based on
the effectiveness assessment: new technol-
ogy; existing and new technology; joint usage
of these technologies. A decision algorithm
for methods and directions for their practical
use is proposed.

Keywords: technology; scientific and tech-
nical backlog; military-economic assessment;
technology assessment method; advanced
weapons.
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n.0. XXapunHoB

OKoHoMMYecKas cTpaTerus
ynpaBnsieMmon TpaHcdopmaumm
O06OpPOHHO-NPOMbILLSIEHHOrO KOMMJIeKca
Ha OCHOBe AMHAMMWKU CyBEepPeHHOro cteka
CKBO3HbIX LU(POBbLIX TEXHONOTUMN

PaccmaTpuBaeTcsa 3agaya nomcka HOBbIX
3KOHOMMKO-YNpaBfneHYeCKMX peLLeH B Ch-
CTeMe rocyaapCTBEHHOro yrnpaBneHusi, CBS-
3a@HHbIX CO CTPYKTYPHLIMU N3MEHEHNAMMU
BHYTPEHHeN cpeabl 060POHHO-NPOMBbILLSEH-
Horo komnnekca (Or1K). NpeactasneHo oboc-
HOBaHWE akTyaribHOCTU LMPOBON TpaHC-
dopmaumm skoHomuyeckorn cuctembl OMNK n
OaHO KpaTKoe onucaHue TEXHOOrMYeCcKom n
XO3AWCTBEHHOW CYLLLHOCTEN Mep, Heobxoaun-
MbIX 4ns noatanHoro nepesoga OlK oT Teky-
LLero TEXHUKO-3KOHOMUYECKOrO COCTOSIHMS,
COOTBETCTBYHOLLEro kKoHuentam NHayctpum
3.0, K HoBOMY (>kerlaeMomy) cocTosaHuIo UH-
ayctpun 4.0. TpaHccpopmauua ONK cchopmy-
nupoBaHa B hopmare crtpaTternu, npegycmar-
puBaIOLLIEV B KaXOOM CLeHapuy peanu3aunm
npeobpasoBaHne BHYTPEHHUX UHPACTPYK-
TYPHbIX KOMMOHEHTOB BM3Heca Nog UHCTUTY-
UMoHarbHble yCcnoBus LMPOBON 9KOHOMUKM
N CTEK OOCTYMHbIX CKBO3HbIX LMPPOBbLIX TEX-
Honorumn, onpeaeneHHbIX NPoUNbHLIMU Be-
pomcTtBamu. Npegnaraetca CTpyKTypa cu-
CTeMbl rOCYyAapCTBEHHOIO ynpaBneHns n3me-
HeHuamu OlK, adbheKTMBHOCTb PYHKLMOHK-
poBaHNs KOTOPOW KONUYECTBEHHO OLIEHNBA-
eTcsa nNo cucteme cbanaHCMPOBaHHbIX NOKa-
3aTenemn, KOHTEKCTHO XapaKTepuayoLwmx gu-
HaMuKKy UnpoBomn TpaHchopMaLnmn SKOHO-
mMuyeckmx obbektos OlMK.

Kntoyessie crioga: 060pOHHO-MPOMbILL-
NeHHbIN KoMNIeke; umdpoBas TpaHchopma-
uns; cTpaTerns; CTek TEXHOMNOMMI; CKBO3HbIE
LUMdpOBbIE TEXHOSOMW; rocyaapCTBEHHOE
ynpasnexue; NHgyctpus 4.0.

[.0. Zharinov

Economic Strategy of the Military-
Industrial Complex Managed
Transformation Based on the Sovereign
Stack Dynamics of End-to-End Digital
Technologies

The problem of searching for new eco-
nomic and managerial solutions in the system
of public administration related to structural
changes in the internal environment of the
military-industrial complex is considered. The
substantiation of the economic system digital
transformation relevance of the defense in-
dustry is presented, and a brief description of
the technological and economic entities of the
measures necessary for the gradual transfer
of the defense industry from the current tech-
nical and economic state corresponding to the
Industry 3.0 concepts to the new (desired) In-
dustry 4.0 is given. The transformation of the
defense industry is formulated in a strategy
format that provides for the internal infrastruc-
ture business components transformation un-
der the institutional conditions of the digital
economy, and the stack of available end-to-
end digital technologies defined by the rele-
vant departments in each implementation
scenario. The structure of the state changes
management system in the defense industry
is proposed, the effectiveness of which is
quantified by a system of balanced indicators
that contextually characterize the economic
objects digital transformation dynamics of the
defense industry.

Keywords: military-industrial complex; dig-
ital transformation; strategy; technology stack;
end-to-end digital technologies; public admin-
istration; Industry 4.0.
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A.C. boes
T.M. CtpokoBa
A.M. Xykos

Bo3MoOXHble NyTU CHMXeHUA 3aTpaTt
Ha co3gaHue U NpUMeHeHue
PaAno3NeKTPOHHOM TEXHUKH
cneuuanbHOro HasHaYeHus
B 0COObLIV nepuopg,

MpoaHanuanpoBaHbl 0COGEHHOCTU BNUSI-
HWSA HacTynneHmst ocoboro nepmoga (npenso-
€HHOro M BOEHHOr0 BpEMEHW) Ha BO3MOX-
HOCTb CHUXXEHNS CTOMMOCTW XXU3HEHHOIO
LKA pagmoanekTPOHHOM TEXHUKN cneuu-
anbHOro HasHa4eHus. BbigBneHbl 1 npeaso-
XKEHbl BO3MOXHbIE MYTU CHUXEHUS 3aTpaT Ha
pa3paboTKy, cepuiHoe NpoM3BOACTBO, BON-
CKOBYIO 3KCNyaTauuio 1 peMoHT 0bpasLoB
TEXHUKM pagnoanekTpoHHon 6opbbbl (PO6) B
ocobbIi nepnod. YCTaHOBMNEHO, YTO 3a CHET
AOMNONHEHUN Ha 0coOLIN Nepuog K rocygap-
CTBEHHbIM 1 OTpacneBbIM BOEHHbIM CTaHaap-
TaMm, onpeaensowmnm TpedoBaHus K paspa-
00TKe, NPON3BOACTBY M SKCMNyaTaLuum TeX-
HUKM POB, BO3MOXHO 06ecneuynTb CHUXKeHne
CTOMMOCTM €QUHNYHbIX 06Pa3LIOB TEXHUKMN
P3b B BoeHHOE BpeMsi MO BCEM CTaanaM
XW3HEHHOrO LMKna Ha Benn4ymHy o 12%.
CnoxusLunecs peanum pasBuTus CUCTEMbI
BOOPYXeHus Bonck POb B ycnosusax BcecTo-
POHHErO CaHKLMOHHOIO 4AaBMEHUS HA POCCUN-
CKYI0 9KOHOMUKY MOAYEPKMBAIOT aKTyaslb-
HOCTb paccmaTpmMBaeMbIX BOMPOCOB.

Knoyeenble criosa: obpasel, TEXHUKN; 0CO-
ObI Nepuog; paamoanekTpoHHasa 6opbba; fo-
NOMHEHUA K rocyAapCTBEHHbIM Y BOEHHbLIM
cTaHdapTaMm; TeXHororn4eckasi NnoarotToeka
NPOV3BOACTBA; XXU3HEHHbIN LK.

A.S. Boev
T.M. Strokova
A.M. Zhukov

Possible Ways to the Cost Reduction of
Radio Electronic Equipment Development
and Application in a Special Period

The specific impacts of a special period
(pre-war and wartime) on possibilities of the
cost reduction of radio electronic equipment
life cycle are analyzed. Possible ways of
costs reduction of electronic warfare equip-
ment development, serial production, military
operation and repair of samples in a special
period are identified and proposed. It is estab-
lished that due to additions to state and indus-
try military standards that define requirements
for the development, production and opera-
tion of electronic warfare equipment for a spe-
cial period, it is possible to reduce the cost of
single electronic warfare equipment samples
in wartime at all stages of the life cycle by up
to 12%. The current realities of the electronic
warfare armament system development in the
context of comprehensive sanctions pressure
on the Russian economy underline the rele-
vance of the issues under consideration.

Keywords: equipment sample; special pe-
riod; electronic warfare; additions to state and
military standards; technological preparation
of production; life cycle.
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B.B. AnekceeB
C.WN. bokos
Y.A. TlecTyH

MHCTPYMEHTLI TeOpUMN PLIHOYHOM
KOHKYPEHLMUN U CUCTEMHbIW aHanus3
MMnopTo3amelleHus (Ha npumepe
NPUMEHEHUS 3NEKTPOHHbLIX KOMMOHEHTOB
B paAnO3NeKTPOHHOM annapartype)

B cTtaTbe npeanoxeHo Ucnonb3oBaHne
WHCTPYMEHTOB TEOPUN PbIHOYHOWN KOHKYPEH-
uuKn Ong aHanusa npoLeccoB MMnopTosame-
LLIEHNA 3IEKTPOHHBIX KOMNOHEHTOB B paauo-
3MeKTPOoHHON annapatype. NocTpoeHbl Myrb-
TUNAMKaTMBHAA (PYHKLNSA NONE3HOCTU U orpa-
HUYMTENbHas YHKLUMSA, 3aBUCSLLNE OT KONu-
YyecTBa OTEYECTBEHHOW U MMMNOPTHOMN 3NeK-
TPOHHOWN KOMMOHEHTHOM 6a3bl. Ha ocHoBaHUK
pelLeHns 3aaym Noucka Makcumyma nones-
HOCTM C NCMNONb30BaHUEM YyKa3aHHbIX PYHK-
LU NOCTpOEHa 3aBUCMMOCTb J0SU MPUMEHe-
HUSA OTEYEeCTBEHHOW INEKTPOHHOM KOMMO-
HeHTHoW 6a3bl B paanO3NeKTPOHHOM annapa-
Type B 3aBUCUMOCTU OT MOTUBALIMOHHOIO CO-
oTHowweHus. Obliee MOTUBALMOHHOE COOTHO-
LeHMe NpeacTaBneHo MynbTUMANKATUBHON
PYHKLMEN YAaCTHbIX MOTUBALIMOHHBLIX COOTHO-
LLEHWIA, CBSA3AHHbIX C TEXHUYECKNMMU, LLEHO-
BbIMW, CEPBUCHLIMU CBOMCTBAMU 3NEKTPOH-
HOW KOMMNOHEHTHON 6a3bl 1 YPOBHEM HOpMa-
TMBHOIO peryrnnpoBaHus NpoLeccoB M-
noprosameLleHus. PaccmoTpeHbl npumepsbl
pasfiMyHbIX CLLeHapMeB MMMNOPTO3aMeLLEHNS.

Knroyesble criosa: UMNOPTO3aMeELLEHUE;
AMNEeKTPOHHasa KOMMNOHeHTHasa 6a3a NHoCTpaH-
HOrO NPOW3BO/CTBA; ANEKTPOHHAS KOMMO-
HeHTHas 6asa 0TeYeCTBEHHOro NPon3Boa-
cTBa; PYHKLMS NONE3HOCTU.

V.V. Alekseev
S.I. Bokov
U.A. Pestun

Theory Elements of Market Competition
and Import Substitution System Analysis
(by the Example of the of Electronic
Components Application in Radio-
Electronic Equipment)

The article proposes the theory elements
application of market competition to analyze
the import substitution processes of electronic
components in radio-electronic equipment. A
multiplicative utility function and a limiting func-
tion were constructed, depending on domestic
and imported electronic component base
amount. Based on the problem solution of util-
ity maximum search by the indicated functions
usage, the dependence of the share of the of
domestic electronic component base applica-
tion in radio-electronic equipment in depend-
ence on the motivational ratio is constructed.
The general motivational relationship is repre-
sented by a multiplicative function of private
motivational relationships associated with the
technical, price, and service properties of the
electronic component base and the level of im-
port substitution processes regulatory control.
Certain examples of various import substitution
scenarios are considered.

Keywords: import substitution; foreign-
manufactured electronic component base; do-
mestic-manufactured electronic component
base; utility function.
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ﬂ,OI’IOJ‘IHVITeJ'IbeIe mMaTtepuanbl

lNMpaBuna npegocTtaBneHns aBTopamum pykonucen

1. Anga onybnukoBaHus B XypHane «BoopyxeHue n akoHoMukay (XKypHan) npuHumatoTcs
Hay4Hble CTaTbW U pPeLeH3UM NPEeNMYLLECTBEHHO NO TEMATUKE BOEHHO-TEXHUYECKOW MOSTUTUKN,
S9KOHOMMKM BOEHHOro CTPOUTENbCTBA, MNPOrpamMMHO-LENEBOrO MNMAHUPOBAHUS BOOPYXXEHUS,
BOEHHOW N cneumanbHOM TEXHUKU U rocyaapCTBEHHOr0 0O60POHHOrO 3akasa, 9KOHOMWYECKON U
BOEHHO-3KOHOMMYECKOM 6e30nacHOCTN, BOEHHbIX (OUHAHCOB, BOEHHO-COLMANbHOM MOSIUTUKMK,
NpaBoOBbIX OCHOB 3KOHOMWKM BOEHHOIO CTPOUTENbLCTBA, NOATOTOBKN Hay4YHbIX KaapoB.

CraTbs [oMmkHa COOTBETCTBOBATb OAHOM 13 CrieayoLwmnx Hay4HbIX CrneumanbHOCTEN:

6.2.1. BoopyxeHue u 80eHHasi mexHuKa
6.3.2. BoeHHasi akoHOMUKa, 0O0POHHO-MPOMbIWIIEHHbIU romeHyuarl
5.2.6. MeHedxmeHm

2. ®avn cTtatbM W CKaHbl (pavnbl) npunaraemblX OOKYMEHTOB (MaTepuanos)
HanNpaBnNATCA aBTopaMyM MO SMIEKTPOHHOW no4vYTe B agpec pedakumm — rk@viek.ru.
OpQHOBpPEMEHHO 3K3EMMIISip PYKOMUCK, MOAMMCaHHbIA aBTOpaMu, M OpUrMHanbl NpunaraeMblix
OOKYMEHTOB 1 MaTepManoB BbICbIIAIOTCA Ha NOYTOBbLIN afpec:

129327, 2. Mockea, Yykomckutl npoeso, 0. 10, ®IbY «46 LiHUWN» MuHobopoHbl Poccuu.

B pedakuuro xxypHana «Boopy»keHue u SKOHOMUKa»
(He cnepyeT ykasbiBaTb B MOYTOBOM agpece hamununm nosydaternen — 3TO CYLECTBEHHO OCIOXHSET MonyyeHue
KOpPPECNOHAEHLMN YCTaHOBIEHHBIM NOPSAKOM).

PaccmoTpeHue cTaTbn HayMHaeTCs C MOMEHTa MOMy4vYeHUst MOJSTHOro  KOMMSekTa
mMaTepuanoB B 3MEeKTPOHHOM Buae. lNpuHATUE OKOHYaTenbHOro pelueHns o6 onybnmMkoBaHMK
BO3MOXHO He paHee MNonyyeHus pefakumen opuriHanos (He konui!, He ckaHoB!, He BbINMCOK!)
PYKOMMUCK CTaTbW C INYHBIMU NOAMUCAMWN aBTOPOB M CONPOBOAUTESbHbBIX AOKYMEHTOB (CM. N.5).

3. TekcT cTaTbm JomkeH ObiTb HabpaH Ha PyccKoM A3blke B dhanne 0gHOro 13 CrieqyoLwmx
dopmaToB — docx (NnpegnoyTutensHee), odt, doc, rif. NapameTpbl oopmeHus:

* pasmep nucTta — A4; opMeHTauuns — KHUXHas;

* nons — BepxHee un HwkHee no 30 MM, neBoe n npasoe no 20 Mw;

* OTCTYN NepBow CcTpokun ab3aues — 1,25 cwm;

* BblpaBHMBaHWE — «Mo WnpuHe»; nHtepsan — 1,0-1,15 («oguHapHbIn» npegnovtuTensHee);

* paccTaHOBKa NepeHoCcoB — aBToMaTtuyeckas unun 6e3 nepeHoca. He pekomengyetcs (1)
MCNoNb30oBaTb CNELCMMBOSIbI «MATKOrO NepeHocay;

s wpndt — Arial (npegnodtutenoHee), Times New Roman, Helvetica, Pt Sans.
BbiGpaHHbIV WpU@T, Kak NpaBuno, JOMMKeH ObiTb €AMHCTBEHHBIM B OCHOBHOM TEKCTE CTaTbM, B
T.4. UICMONb30BATLCA B 3aroyioBKax, HaAMUCSIX, TEKCTOBbIX 3NIEMEHTAX PUCYHKOB U CXEM, SYENKax
Tabnuu, 3a ucknoveHem opmMyn 1 UX AremMeHToB BHYTpW ab3aueBs, rae, kak npaBuno, OMmKeH
ucnone3oBaTtbca WpndT Cambria Math (Tonbko gns doopmyn);

* pasmMep wpudTa OCHOBHOMO TekcTa ctaTbm — 11-12 («11» npegnoyTuTensHee);

* ONS BblAENEHUsA MO CMbICAY TEKCTOBbLIX 3N1EeMEHTOB BHYTpW abs3aueB crtaTtbu cregyet
NCNonb30BaTh Kypcus (NPeanoyTUTENBHO) UMM p a3 p A aKy (B UCKNIOYUTENbHBIX Clydasx);

* He pekomeHayeTcs (!) ncnonb3oBaTb B OCHOBHOM TEKCTE CTaTby Takue cnocobbl gopma-
TUPOBAHUSA KakK NoAYepKMBAHWE, MOMYXKUPHbLIA LWPUAT, KEPHUHr (pas3peXeHHbln unm
YINOTHEHHBIA LUPUT). MoacTpoUHbIe/HaACTPOYHbIE CUMBOSbI HE cneayeT NPUMEHATb BHE (hOpMYyIT;

* CMUCKM WM pa3HOro poga nepeyvHn criegyeT odopmnaTe «OOblYHbIM TEKCTOM», MNpuU
HeobxogmmocTn gobasuB B Havane ab3aua nopsakoBbI HoMep unu gedmc. Hanpumep, B cdanne
He pekoMeHayeTcs (1) ucnonb3oBaTb «MapKMPOBaHHbLIM/HYMepPOBaHHbLIN cnvcok» Microsoft Word,

* CCbIIKM Ha MHTEPHET-pecypchbl (Hanpumep, B CHOCKax) crneayeTt opopMnsiTb «OObIYHbIM
TekCToM» 6e3 BO3MOXXHOCTU HEMOCPeACTBEHHOro nepexoaa no ccblfke u3 ganna crtaTby;

*He pekomeHayetcd (!) ucnonb3oBate B dhanne Takme crneupnanbHble CUMMBOSbI  Kak
«HEepaspbiBHbIM Npoben», «HepaspbiBHbIA OeduUc», «MSArKUA MNEePeHOC», BMECTO «YCIIOBHO
ONVHHBIX/KOPOTKMX» TUPE peKOMeHayeTCs UCMONb30BaTh CTAHAAPTHLIM CUMBOS «4eUC» (KMUHYCH).
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CTpykTypa darnna craTbm:

* KOA Hay4HOW cneyunanbHocTu U nHaekc YK crtatby;

» cBeeHMs 06 aBTopax (Kak npaBuo, y ctaTtbl HE MOXET ObiTb Gonee Tpéx aBTOpoB!),
BKIItOHaloLLMe UHULManbl 1 amMunuio, y4eHyto CTeneHb 1 y4eHoe 3BaHue Kaxaoro aBTopa;

* Tema (6e3 cokpalleHun/abopesunaTyp!);

* TEKCT CTaTbM;

* CNNCOK MCMOSb30BaHHbIX MCTOYHWUKOB (Kak NpaBunino, MMHUMYM NATb UCTOYHMKOB!).

AHHOTaUMA U KMNoYEBbIE CIOBA BXOAAT B KAPTOUKY cTatbm (CM. N.5), UX Hann4me B camom
anne ctatbM He0bsI3aTENbHO.

B dranne cratbu gonyckaetcs Hanuumne copmyn, pUcyHkoB 1 Tabnuu. MNpu nx Hanuumum
obsi3aTenbHa CKBO3Hasi Hymepauus (0TAenbHO opMyI, OTAEMNBHO PUCYHKOB, OTAEMNBHO Tabnuu)
N CCbIMNKN Ha HUX U3 TEKCTa cTaTbW, A opMyn BO3MOXHa BbIBOpOYHas Hymepaums.

Matematundeckme ¢opmMynbl, B T.4. UX 3NEMEHTbI, OOMXHbl ObiTb pepakTupyembl (1)
1 BCTaBreHbI B aln CTaTbh Kak «ypaBHEHNE» (He «pucyHok»!) — Microsoft Word nnm kak «o6bekT
MathType» nnbo kak «o6bektT Math» — OpenOffice.org (LibreOffice.org).

PucyHkn (nnntoctpaumm, cxembl, rpaduki, amarpaMmmbl 1 T.M.) AOSMKHbI ObiTb BCTaBMNEHbI
B (hann cTaTbl OTAENbHbIMU O0BbekTamn «unsobpakeHne» (MM «PUCYHOK») B OOHOM U3
cnegyowmx dopmatos — PNG, JPEG, GIF, TIFF, BMP, SVG. lpu atom ana kaxgoro
BCTaBNEHHONO B CTaTbld pUCYHKa npunaraetca (B CcONpoBoAUTENbHbIX dannax) ero
pegaktupyembin (!) ncxogHoin cann B popmarte TOW Mporpammbl, rAe AaHHbIA PUCYHOK Obin
cosgaH, Hanpumep, VSDX, DOCX, XLSX, PPTX, XCF wu gp., ¢ wumeHeM danna,
COOTBETCTBYIOLLUMM  MOPSIAKOBOMY  HOMEPY pPUCYHKa B  TeKCTe CTaTbW, Hanpumep,
«PUCYHOKT.vsdx».

Tabnuupbl JoMKHbI 6bITb HAbpaHbl CpeacTBaMu TOro e TEKCTOBOro peAaktopa, KOTopbIn
ucnonb3oBanca Ans Habopa TekcTta danna craTbW. Hanpumep, nocpeacTtBoM «BCTaBKa
Tabnuubl» B Microsoft Word. HAyenikn Tabnuubl AOMKHbI ObITb  pepakTupyembl (1)
(He [omKHbI BGbITb BCTaBMNEHbI B TEKCT danna cTaTbh Kak «pUCYHOK»!).

0O603HaveHna maTeMaTndeckmx oopmyrn, NOLAMMCU PUCYHKOB, 3arofoBku Tabnuy, a Takke
CHOCKM U CCbIfIKM Ha nuTepaTtypy ohopMndAloTCa B TEKCTOBOM Buae B cooTBeTcTBuM ¢ TOCTom.

4. CtaTbs OOIMKHA OKaHYMBATbCH CMMCKOM WMCMOSb30BaHHbIX MCTOYHMKOB (Kak MpaBwurio,
He MeHee 5 HanMeHOBaHNIN), B KOTOPOM YyKa3blBalOTCS TONbKO aBTOPCKME Hay4YHble NPOM3BeAEHMS
(onybrnimkoBaHHbIe cTaTtbu, MOHOrpadumm, MmaTepmanbl OYHbIX KOH(EPEHLUMI, @ TakKe NaTeHThl),
noanexaiime BKMAOYEHUIO B cucteMy POCCUMIMCKOro MHAeKca HayvyHoro umtupoBaHus (6onee
nogpobHyo nHdopmauuto cm. hitp://www.elibrary.ru).

Cnucok cocTtaBnsietcs B TOM Mnopsigke, B KOTOPOM MCTOYHMKU YNOMWHAKOTCS B TEKCTE
ctratbu (He no andasuty!), U odopmnsaerca B cootBetctBUM ¢ [OCT P 7.0.5-2008
«HaumoHanbHbIM cTaHgapT Poccuinckon depepaumn. Cuctema ctaHgapToB MO MHGOpMaUmu,
onbnuoteuHomy n usgatensckomy geny. bubnuorpadudeckasa ccoinka. Obwme TpeboBaHma n
npasuna coCTaBneHUsI».

CcblInku Ha gpyrne CToYHUKK (Ntobble 3NeKTPOHHbIE PpeCypChbl, HOPMATUBHbIE LOKYMEHTbI,
crtatuctudeckne cbopHukn, ydebHas nutepartypa, nobble crnpaBovHMKM, aBTopedepaTbl U
aucceptauun, HeHaydHble CcTaTbM M T.M.) OOPMIAKTCSA TONMbKO B BMAE MNOACTPOYHbIX
Bnbnunorpadmnyeckmx cCbiflok — CHOCOK BHU3Y CTPaHULbI.

O6bEM camMoOUMTMPOBAHUS, €CNM aBTOPbl CCbINAlTCA Ha COOCTBEHHLIE paboThl,
He gormkeH npesbiwaTtb 20% oT obLLEero KoNMYyecTBa MCTOYHUKOB B CMMCKE.

5. Cpegon aBTOPCKOro KOMMeKTnBa onpeaensieTcsa OTBETCTBEHHOE KOHTaKTHOe Iimuo,
KOTOpOe HENOCPEeACTBEHHO ByaeT B3anmogencTBoBaTh C peaakumen XypHana no Bcem Bonpocam
onybnukoBaHusA cTtatb (ecnu y CTaTbl OAWH aBTOP — TOSNbKO OH MOXeT ObiTb yKa3aHHbIM
OTBETCTBEHHbIM KOHTAKTHbIM JIMLOM), C Ybero nimdHoro (!) agpeca (Kak 9MneKTPOHHOro, Tak u
NMOYTOBOro) AOMKEH ObITb OTNPaBEH B COOTBETCTBYHOLLME afpeca peaakumm XXypHana KOMNnekT
CONYTCTBYHOLUNX MaTepnanos:

Ha noymosnili adpec pedakyuu (Mubo HapoYHbIM) — opuauHarsibl O0KymeHmos (1)

* pacneyvatka (PyKOnucb) CTaTby C fIMYHLIMW NOANUCSIMU aBTOPOB;
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* 3aKMOYeHMe O BO3MOXHOCTU OTKPbITOrO ONyOnuMKOBaHUS CcTaTbM, MOATOTOBMIEHHOE B
COOTBETCTBUU C TpeboBaHusMu npunoxeHnss Ne 2 k npukady MuHuctpa o6opoHbl PO oT 5 nioHs
2015 r. Ne 320acn (ansa aBTopoB-npeactaButenen MmnHob6opoHbl Poccun) nnn B COOTBETCTBUM
¢ TpeboBaHMsIMK pelleHns MexxBeJOMCTBEHHOW KOMUCCKM MO 3alluTe rocyaapCTBEHHOM TalHbl OT
30 okTtabpsa 2014 r. Ne 293 (ons aBTOpOB-NpeacTaBUTENEN APYIrMX BEAOMCTB);
* peLeH3ns Ha CTaTbio, NognncaHHas, kKak NpaBuo, JOKTOPOM HayK, MOANUCL KOTOPOro 3aBepeHa
YCTaHOBIIEHHbIM MOPSAKOM;

Ha anekmpoHHyro nodymy pedakuuu — ¢hadtinbi (1)
* (pann cTtaTbn, COOTBETCTBYOLWMIA N.N.3,4 HacToswmx Npasun;
* KAPTOYKa CTaTbM, BKIHOYAKOLLAA €€ aHHOTaLUMIO M KMOYEBbIE CMOBA, B T.4. HA aHITTMNCKOM A3bIKE;
* KAPTOYKM aBTOPOB (3aMOSTHAKTCSA Ha KaXKaoro aBTopa), B T.4. HA aHITMNCKOM SA3bIKE;
* UICXOAHble (harnnbl cornacHo n.3 HacToswmx MNMpasun (NpU HaNMYUKU B CTaTbe PUCYHKOB);
* hannbl doTorpadunin KaXxkaoro aBTopa B OQHOM U3 OOLLENPUHATLIX rpadmyeckmx opMaToB:
nopTpeTHas, 6e3 NOCTOPOHHUX IIOAEN B kKaape, pasmep doTorpacdmm He meHee 300 nukcenen no
ropusoHTanu n 400 nukcenen No BepTMKanu (NPegocTaBnseTCsa No XenaHuio).

KapTouyka cTatbm

3dech snuwume YK u kod HayqHoll crieyuansHocmu | Ha PYCCKOM £A3blKe Ha aHrnumnckom s3bike

WMHnumanel n pamunus astopa
(aBTOpPOB)

HasBaHue ctaTbi

ABTOopckast aHHoTaums (ot 500 go
1000 3HakoB, BKI4asa npobensbl)

KntoyeBble crnoBa (pasgeneHHble
TOYKOW C 3ansiTon)

KapTouyka aBTOpa

Ha PYCCKOM A3bIKe Ha aHrnunckom sasblke

damunusa

Nmsa

OtyecTBO®)

Y4yeHas cTeneHb”)

Y4yeHoe 3BaHue®)

MecTto paboTbl

JorxHOCTb

KoHTakTHbIN TenedoH

ALpeC NEKTPOHHON NOYTHI

SPIN-kog*)

JononHutenbHaga nHgopmauuna™)

*) Mpwn Hannunw.
**) Yka3blBaloTCA CBEAEHUs], KOTOPbIE aBTOpP XenaeT AOMONTHUTENbHO CoobLWKTL O cebe.

Oco6GeHHOCTU pacnpocTpaHeHUs XypHana

[ocTyn ko BceM HoOMepaMm 3NEeKTPOHHOIO Hay4YHOro XXypHana «BoopyxeHne 1 9KOHOMUKa»
ocyuwlecternisietcss Ha ero cawte (http://www.viek.ru), B Poccuickom WHOEKCE Hay4YHOro
untupoanusa (PUHLL), a Takke Ha cante MuHucTepctBa 060poHbl Poccuinckon egepaumm.
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Mopsapok peueH3MpoBaHUA pykonuceun

1. Pykonucu, nocTtynawwme B peadakuuio XypHana «BoopyxeHune u 3KOHOMMKa»
(>Kypran), nognexat 06s13aTeNIbHOMY peLeH3NPOBaHNIO (SKCMEPTHOM OLIEHKE).

2. MNMepeyeHb cneunanncTos, NpMBEKaeMbIX K pELLIEH3MPOBAHMIO, YTBEPXKAAETCA rMaBHbIM
pegaktopom >KypHana. B peueH3MpoBaHMM pyKOMUCEN BMpaBe Y4yacTBOBaTb YNEHbI
pedakUuMoHHOM  KOMMerMm W HayyHo-pefakuuoHHoro coBeTa XXypHana. [1o  pelueHuto
pedakuMOHHOW KOonnermn Ans peueH3MpoBaHus MOryT NpUBRAeKaTbCs Takke MHble CNneunanmucThbl,
ecnv cpeau nepeyvncrnieHHbIX Ny, OTCYTCTBYHOT aKcnepThl NO NpobnemaTtuke aHHOW CTaTbMy.

3. B TeueHne gecAtTn paboumx AHEi ¢ MOMEHTA MOSydYeHUs PyKOnucu M npunaraembix
maTepuanoB, O(OPMIEHHbIX B COOTBETCTBMM C TpeboBaHusmu [lpaBun npeaocTaBneHus
aBTOpamMy PYKOMWUCEN, pefakuus HanpaBnsieT cTaTbld Ha peLeH3UpoBaHWe OOHOMY UMK
HEeCKONbKUM 3KCnepTaM, ykasaHHbIM B M.2 HacTosiwero Mopsaka. MNpy HanpaBneHun ctaTby Ha
peLeH3npoBaHme 13 Hee yaanseTcs nHgpopmaums o6 asTope.

4. PeueH3eHT NpoBOaUT peLeH3npoBaHne paboTbl B TEYEHME OQHOIO Mecsilia C MOMeHTa
NOCTyNneHns K HeMy pykonucu. Ecnv no kakum-nnbo npuynHam peueH3eHT He B COCTOSIHUK
NPOBECTM KCMEPTHYH OLIEHKY PYKOMUCK B YCTAHOBIEHHbI CPOK, OH AOMKEH COobLWNTL 06 3TOM
rmaBHOMY peaakTopy (3amMecTuTento rmaBHOro pefaktopa). [MaBHbI pefgakTop (3amecTuternb
rMaBHOrO pefakTopa) B 3TOM Criydae BrpaBe NPOANUTb CPOK PeLeH3MpoBaHUst paboTbl Moo
nepefaTb PYKOMUChb HA PELIEH3MPOBAHNE APYTOMY PELIEH3EHTY.

5. Ecnn peueH3eHT nonaraeT, Y4TO OH He MOXeT OOBLEKTUBHO OLIeHWUTb PYKOMUCH
(BcnepcTtere KOHMNMKTa UHTEPECOB UK MO MHBIM NPUYMHAM), OH B TeYeHMe NATM pabounx aHew
C MOMEHTa Nosly4eHUst PyKONuCcKU BO3BpaLLAeT ee B pefaKLmMio C ykazaHneM NpuYmHbl, Mo KOTOPOM
OH HE MOXET BbICTYMUTb PELIEH3EHTOM.

6. Mocne nony4eHns peLeH3uy rMaBHbIN peaakTop (3aMecTuTenb rMaBHOMO peaakTopa)
BNpaBe HanpaBWUTb PYKOMWUCb Ha AOMOMHUTENbHOE peLeH3npoBaHe ApYroMy peLEeH3eHTY.

7. OCHOBHbIE MOMOXEHWS OTpULLATENBbHOM peLeH3nn JOBOAATCA aBTopam pykonucu 6e3
yKasaHusi niua, NpoBOAUBLLETO peLeH3npoBaHne, BMECTE C PELLEHMEM PeAaKUMOHHOW Kornernm
00 OTKIMOHEHMM CTaTbW, Kak MpaBuIio, Ha yKa3aHHble B KApTOYKax aBTOPOB agpeca 3f1eKTPOHHOM
noyTol. Mpu onybnukoBaHun ctaTbm B XKypHarne pefakums Bnpase ykasaTb MHpopMaumio o nuue,
AaBLUEM Ha Hee NONOXUTENbHYIO PELIEH3MIO.

8. PeuLeH3un npeacTaBnaoTCca pegakumen no sanpocam MmnHob6pHaykmn Pocenn.

9. ABTOpbI OTKITOHEHHOW CTaTbW BNpaee B TpUALATUAHEBHbIN CPOK C MOMEHTA JOBEAEHUS
UM OCHOBHbIX MOMOXEHMI OTpULAaTENbHON PeLEeH3MM COOBLLINTL CBOM BO3PaXXeHUs MO JAaHHOMY
nosogy nNnbo yBeoOMUTb pPedakuuio O HamMepeHun nepepaboTKM OTKIIOHEHHOM CTaTbW, YTO
npegnonaraer noAroTOBKY HOBOIO KOMMMEKTa MatepuanoB, ykasaHHbix B n.5 [lpaBun
npegocTaBieHnst aBTOpaMmn PYKOMUCEN.

10. Nocne nonyyeHus peueH3MuM PyKoONWCb MPencTaBNsAETCs YYeHbIM CeKkpeTapem Ha
Gnwkanwem 3acefaHuUn pefakuMOHHOW Komnmerum ans niaHMpoBaHUS CPOKOB OnybnMKoBaHWUS
ctatbu. B cnyyae ecnn peLeH3uns He ABMSIeTCA NONOXUTENBHON (COAEPKUT 3aMeYaHust, ykazaHus
Ha HeobxooMmocTb nepepaboTku, BbIBOL O HeLenecoobpasHOCTU onybriMKoBaHUS B TEKYLLEM
BMAE U T.N.), NpeAcTaBneHne cTaTtbi Ha 3acefaHun peaakLMOHHOW KOnnernm npomsBoauTcs He
paHbLUe, YeM MO UCTEYEHMM CpOKa, yKadaHHoro B N.9 HacToswero MNopsaka.
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CBeoeHUs 0 YneHax peaakuMOHHOM Konnernu

ANEKCAHOPOB AHaTtonun AnekcaHapoBu4

[OKTOP TEXHUYECKMX Hayk, Npodpeccop

AYACOB Oner bBopucosuu4

KaHaMaaT TEXHUYECKUX HayK, AOLEeHT

BABEHKOB Banepun UBaHoBUY
OOKTOP BOEHHbIX HayK, npodeccop

BATbKOBCKWUIN Anekcanap MuxannoBuy

OOKTOP 3KOHOMUYECKMX Hayk, cTapLunn Hay‘-leIVI COTPYAHUK

BOKOB Cepren UBaHOBMY

[IOKTOP 9KOHOMMWYECKMX Hayk, Npodeccop

BPAUTKPAWUL Cepreit Fappuesny

[OKTOP TEXHUYECKMX HayK, CTapLUMIA HayYHbIA COTPYAHUK

BYPABIJIEB Anekcangp UBaHoBuu4

[OKTOP TEXHUYECKMX Hayk, Npodpeccop

BYPEHOK Bacunui Muxannosunu
OOKTOP TEXHUYECKUX HayK, Npodeccop — enasHbili pedakmop

BUKYIOB Cepren ®dununnosuy

LOKTOP 9KOHOMUYECKMX HayK, MPOeccop — 3amecmumerib 2/1agHo20 pedakmopa

rMAObILWEBCKUWA Bnagumup JleoHngosuy

OOKTOP 3KOHOMUYEeCKMX HayK, AOUEeHT — 3amecmumerib e/ia8H0o20 pedaKmopa

FOPI'OJIA EBreHun BukrtopoBuy

[OKTOP 9KOHOMMWYECKMX Hayk, Npodeccop

JAPOIroBO3 NaBen AHaToNbeBUY

[OKTOP 3KOHOMUYECKMX HayK, Npoeccop

OYPHEB PomaH AnekcaHapoBuYd
OOKTOP TEXHUYECKUX HaYyK, OOLUEHT

JIABPUHOB lNeHHaann AnekceeBuv

OOKTOP 3KOHOMUYECKMNX HayK, npocdpeccop — 3amecmumersib 2/1a8HO20 pedaKmopa

JNIEOHOB Anekcanap BacunbeBu4
OOKTOP 9KOHOMMYECKNX HayK, Npodpeccop

HAUOEHOB Bnagumup MNepacumosuy

OOKTOP TEXHUYECKUX HaYK, cTapLummn Hay‘-IHbIVI COTPYAHUK

NoAONbCKUN Anekcanap MNeHHagbeBuY

[OKTOP 3KOHOMUYECKMX HayK, npodpeccop

CUBKOB KoHcTaHTMH BaneHTMHOBMUY
OOKTOP BOEHHbIX HayK, npodeccop

XPYCTAIEB EBreHuun lOpbeBuu

[OKTOP 9KOHOMMUYECKMX HaykK, Npodeccop

XyOAKOB OAmutpun BnagnmmnpoBuy

KaHaMAaT 3KOHOMUYECKUX HayK, OLEHT — 3aMecmumerib 21agHo20 pedakmopa — y4eHbil cekxpemapb

LEJNTIbIKOBCKUX AnekcaHap AnekcaHapoBuY
OOKTOP BOEHHbIX HayK, npodeccop

YUCTOB Uropb BagumoBuu

[LOKTOp 3KOHOMUYECKMX HayK, Npoeccop
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BOOPYXEHUE W BOEHHAA TEXHUKA

Mpotacos A.A., Linpmanos A.B., PapomanoB C.U. OcHoBHbIe HanpaBneHMs UCnosb30BaHMS
WMCKYCCTBEHHOTO MHTEMNMEKTA B aBTOMATU3MPOBAHHbIX CUCTEMAX YNpaBieHns

Fopckuii A.C., MonywkuH B.M., Kusizes P.W. PacnosHaBaHve 06pa3oB Ha 0CHOBE METOA0B
MaLLMHHOrO 0By4YeHus ¢ NoaKkpenneHnem

Kapnayes U.A., Mopo3oB B.B. Metoagnyeckuit nogxog K hopmarn13oBaHHoO OLEHKE BOEHHOM
Be3onacHocTV rocyapcTaa

Bopobbes I1.C., Tonctos I'.C. ['MbpuaHas matematiyeckas MoAenb MHPOPMALMOHHBIX
MOTOKOB B BbICOKOCKOPOCTHBIX M HU3KOCKOPOCTHBIX KaHanax BOEHHOW CBSA3W C PErynpoBaHNEM
neperpyskn 1 npuoputeTammn 06paboTkin MHOTOMOTOYHOMO Tpaduka

Nyrasos B.C., JlyraBosa B.[l. 06 acpchekTMBHOCTI NOpaXeHms rpynnoBoi Lienu
BOEHHAA 3KOHOMWKA

Bukynog C.®., ®upos H.B. K Bonpocy nporHo3upoBaHusi BO3MOXHOCTEN rocyAapcTaa no
pecypcHoMmy obecneyenuio cTpoutenbscTea BoopyxeHHbix Cun PO

babenkos B.W., KanTiox A.H., YewmHa B.B. BoeHHO-3KOHOMMYECKMI aHanu3 npoLecca
B3aMMOENCTBISI OPraHOB YNpaBneHMst MaTepuanbHO-TEXHUYECKM 0DECNEYEHNEM CUTIOBBIX
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