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Hpel[CTaBJ'ICHa KOHICIINUA CO3JaHUS MHTCIIJICKTYAJIbHBIX ITPOU3BOACTBCHHBIX CUCTEM B cq)epe
JKKX na ocHoBe 5D- TexHomnoruu MPOCKTUPOBAHUA TCXHOJIOTHMYCCKUX MPOLICCCOB NPUHATHA pCH.ICHI/If/i

oobsextamu JKKX.

Koueswie cnosa. HHTCIUICKTYAaJIbHAsI IPOU3BOJACTBCHHAS CUCTEMA, KUIUIITHO-KOMMYHAJIBHOC
XOBﬂﬁCTBO; I/IH(l)OpMa]_[I/IOHHLIe TCXHOJIOTUH, CUCTEMA IIOAACPKKA MPUHITUSI pemeHHﬁ.

INTELLIGENT PRODUCTION SYSTEM AS A TOOL OF INNOVATIVE DEVELOPMENT OF
RUSSIA'SUTILITY

P.M. Klaachek, S.I. Korjagin, R.l. Dvornichenko, A.D. Pyatikop
I.Kant Baltik Federal University (I.Kant BFU), 236041, Kaliningrad, street A. Nevskogo, 14

The paper presents a concept of creation of intelligent production systems in housing and com-
munal services sphere on the basis of 5D — projection technology of technological processes of decision-

making objects of housing and communal services.

Keywords: intelligent production system,; utility; information technologies; decision-making sup-

port system.

OTpacnp KUIUIIHO-KOMMYHANBHBIX YCIYT
BBICTYIIAeT OAHMM M3 Haubojee KpPYMHBIX COCTaB-
HBIX 3JIEMEHTOB POCCUMCKON SKOHOMUKHU. OnieHuBas
0o0beM 3a7eHCTBOBaHHBIX B OTpacid (DMHAHCOBBIX
CPEICTB M YEIOBEUYECKUX PECYpPCOB, MOXKHO CMEIO
YTIBEp)KAaTh, YTO NAHHBIM CEKTOp SIBISIETCS HauOo-
Jlee WHTEPECHBIM M IEPCHEKTHBHBIM sl OTeye-
cTBeHHOro OuzHeca. sl ycKOpeHHs] WHTErpanuu
xo3sicTBYIOIMX cyOBekToB cdepsl KKX B poiHOU-
HOE TPOCTPAHCTBO LEJIeCOO0Pa3HO HCIOIB30BaTh
MPEUMYILECTBA MOAXO/A CBS3aHHOIO C CO3JAaHHEM
texnonorunyeckux rardopm (TII) [2,4,5] Ha ocHOBe
WHTEUICKTYaIbHOW TPOU3BOACTBEHHOM CHCTEMBI
(UIIC) [2,8]. Ux 5¢h¢eKTUBHOCTS Ompenensiercs
TEM, YTO C MOMOIIBIO TAaKUX CTPYKTYp MOXHO Tpe-
0J10JIETh Y3KOOTpAacIeBble METOABI U IIPUEMBI pelle-
Husi npobnem. B pedopmupoBanmu cheper KKX
TEXHOJOTHYecKrue MmIaTGopMbl MOTYT CIIOCOOCTBO-
BaTh YCKOPEHHOW KOHCONWAALMH HMEIOIIErocs B
pETHOHE HAay4YHO-TEXHHYECKOTO, 00pa30BaTeIbHOTO
U pEeCypCHOIO NMOTEHLIMAJIOB, YTO MO3BOJIUT CTHUMY-
JUPOBAaTh WHHOBAIIMOHHYIO NESATEIBHOCTH, CO3JaTh
KOHKYPEHTHYIO Cpeaiy, MOBBICHUTH Ka4eCTBO YIpaB-
JICHUS ¥ YIIy4IIUTh KaJpoBoe obecreyeHue.

BrimienznoxkeHHoe MO3BOJSAET ONPENETHUTH
MOHATHE TEXHOJOTHMYecKod miatdopmel B cdepe
JKKX kak JOKaJbHYIO COBOKYIMHOCTh B3aHMOCBS-
3aHHBIX YYaCTHUKOB NPENNPUHUMATEIBCKON [es-

TENTBHOCTH, OO0ECHEYMBAIOIIMX  HOPMAaJIbHOE
BOCITPOM3BOJCTBO JKUJIHMIHOTO (OHAA, pammo-
HAJIBHOE HCIONB30BaHNE (PMHAHCOBBIX M Mate-
PHAIBHBIX aKTUBOB, «IPO3PAaYHOCTEH» (DUHAHCO-
BBIX IOTOKOB M ONTHUMH3ALHUIO CUCTEMBI pacde-
TOB, KadeCTBEHHOE MPEAOCTABIECHUE YCIYT,
KOMITJIEKCHOE BHEJPEHHE MHHOBALMOHHBIX TEX-
Hojoruii. B rexnonornueckoit miaardopme KKX
OyIyT MpencTaBIeHbl BCE XO3SHCTBEHHbBIE CyOh-
eKTBI, JEeATEIbHOCTh KOTOPBIX CBs3aHa C MpPO-
L[ECCOM MIPEIOCTABIICHUS JKUJTUIIHO-
KOMMYHAJIbHBIX YCIIYT HACEJICHUIO M IOpHUIHYe-
CKMM JHLAM. KOMMYHAJIBbHBIM U OOCIYXHBalo-
UM TPEATIPUITUIM (kuMIIHO-
9KCITyaTallMOHHBIM, PEMOHTHO-CTPOHTENBHBIM,
a TaK e NPEANpPHITUSAM 1O OIaroyCTpoiCTBY,
TPaHCHOPTHOMY, KOMMYHaJIbHO-OBITOBOMY, CEp-
BUCHOMY OOCITY)KMBaHHIO U JIp.); YIPABISIOLIHM
opraumzarusm (YK, TCXK, XKCK); kpeauTHbiM
opranm3anusiM  (0aHKaM), HMHBECTHIIMOHHBIM,
3aJIOTOBBIM, TapaHTUIHBIM W JOPYruM (oHOaM,
CTpaxoBBIM KOMIIaHUSIM, Hay4yHBIM M 00pa3zoBa-
TENTBbHBIM  YUPEXACHHUSIM, HHPOPMAIOHHO-
KOHCYJBTallHOHHBIM LEHTPaM, LEHTPaM HHHO-
BAIlMOHHBIX TeXHOJNOrHW (IleHTpaM TpaHcdepa
TEXHOJIOTHH), LEHTpaM HayYHO-TeXHHYECKUX
pa3paboOTOK M APYTUMH CTPYKTYpaMH.

84

HUUTTC



I/IHme/meKmya/szaﬂ np0u3600Cm8€HHClﬂ cucmemd KAK UHCMpymeHm UHHO8AYUOHHO20

pazsumus XKKX Poccuu

Kak moka3piBaeT MHPOBOI OMBIT, peaiau3a-
ousl AaHHOTO TOAXOAa HEBO3MOXKHA 0e3 MpUMEHe-
HUS COBPEMCHHBIX MHCTPYMEHTAIBHBIX, B TOM YHC-
Jie TPOPBHIBHBIX HMH()OPMAIMOHHBIX, TEXHOJIOTHMA
MpoeKTUpOoBaHus 3(P(GEKTUBHOTO MEHEIKMEHTa B
chepe XKKX Ha OCHOBE CO3/IaHUS KOMILIEKCHBIX
CXEM TEXHOJIOTHYECKUX TPOLECCOB (PYHKIHOHUPO-
Banusi o6bektoB JKKX.[1,6,7,8,9] B Hacrosmiee
BpeMsi pa3pab0TaHO M YCIECUIHO NPUMEHSETCS Ha
MpaKTUKe OOJBIIOE KOJIMYECTBO OTACIBHBIX BBICO-
TEXHOJIOTUYHBIX PEIICHUH U TPHUKIATHBIX, B TOM
qycie MPOrpaMMHO-aNIapaTHBIX, CHCTEM IO pas-
JIUYHBIM aCIeKTaM MOJICIHPOBAHUS, TTPOSKTUPOBA-
HUS u yIpaBIICHUS OpTaHU3allMOHHO-
HSKOHOMUYECKUMHU MEXaHU3MaMH W TEXHOJOIHYe-
CKUMH TpoleccaMi (yHKIHOHUPOBAHUS OOBEKTOB
JKKX. TToaTomy 1t co3taHuUs MPOPBIBHBIX MOJIENIEN
Ou3Heca W COOTBETCTBYIOIIMX MPUKIAAHBIX WH-
CTpPYMEHTapueB CJIeIyIOIUX IOKOJIeHUH B cdepe
JKKX, B TOM uncie Ha OCHOBE BBICOKOOPTaHU30BaH-
HOM WHTErpaluu HUMEIOLIEerocs Hay4YHO-
TEXHUYECKOro, 00pa3oBaTeNbHOIO U PECYpPCHOro
MOTEHINAJIOB, 3aJjaya 3aKIovaercs B MEPBYIO Oye-
pens He B pa3pabOTKE HOBBIX TEXHOJOTHHA W TpU-
KJIAJHBIX, B TOM YHCJIEC IPOrpaMMHO-aIIapaTHbIX,
pellieHul, a B MPaBIWIIBHON MHTErPAIlUK YXKe CYIIe-
CTBYIOIIMX BBICOKOTEXHOJIIOTUYHBIX MPOLYKTOB Ha
OCHOBE CHHEPTeTHYECKON MapagurMbl OpraHU3aluu
«BBICOKOYPOBHEBOTO MHTEJUIEKTYAIbHOI'O B3aMMO-
NeHCTBUS (PYHKIIMOHATBHBIX moacucTem».[9]

[Ipemmaraemplii HAMU MOIXOMA CO3AHUS
UIIC B chepe XKKX Ha ocHOBE OHSITHS 3a/1a4a-
cucrtema [1] 1 mpoOAEMHO-CTPYKTYPHOU METO-
JIOJIOTHY PEIICHHS CIOXHBIX 33aJ1a4-CUCTEM Me-
TomaMu (PYHKIIMOHATBHBIX THOPHIIHBIX WHTENI-
nekTyanbHbIX cucteM [1,6,8] , mossonut crath
METOI0JIOTHYECKOM CUCTEMHOM HaIpaBisSIOLICH
Ha myTH co3fmaHus «5D-TexHomoruu mpoekTH-
POBaHMsI TEXHOJIOTHMUYECKHX IPOIECCOB TMPHUHS-
tus pemienuit B cepe KKX» — Texnomoruu-
m1aTGOpMBI, aKKyMYJIUPYIOIIEH TepeIoBbIC J0-
CTIDKCHUS B 00JIACTH HAYKH W MPAKTUKU (CTPYK-
TYpHOTO aHaJIW3a, MOJCIUPOBAHUS U PEHHKU-
HUpHHTa OW3HEC-TIPOLIECCOB, TEXHOJOTUN TOJ-
JIEP)KKU TPUHSATHS PEIICHUN W yIPaBICHUS 3HA-
HUSMHU, WHTEIICKTYaIbHOTO aHalin3a JaHHBIX,
MPUKIATHON WH(POPMATHKH, TEXHOJIOTHH MST-
KHX BBIYUCIICHUH, aBTOMATH3UPOBAHHOTO IPO-
SKTUPOBAHUS, KOMIIBIOTEPHOI'O MOJCITUPOBAHUS
u fap.).

[Ipennaraemas namu SD-texHonorus u
CO3/1aBacMbIC Ha €€ OCHOBE MPUKIAIHBIC IIPO-
IrpaMMHO-aIapaTHbIe CHUCTEMbl HHTEILICKTY-
ATBHOTO aBTOMATH3HPOBAHHOTO MPOSKTUPOBA-
HUs, YIPaBICHUS U JIOKYMEHTOOOOPOTa OOBEK-
toB JKKX» momkHbI cTaTh enuHON TU1aT()opMoi
MPOCKTUPOBAHUS TEXHOJIOTUYECKUX IPOIECCOB
npuHsaTHs peteHuii B cepe XKKX, obecrieuns B
0a30BOM BapUaHTE HMHTETPALAI0 CIEMYIONINX
KOMITOHEHT, puc. 1 — 3 [2,6,7,8]:

3D yposes - 4D yposers -
Moderell PEUHICUHUPUHE
CIOHCHBIX GusHee-
00BERINOE Texnonorus coszanui 3D — npoyeccos

ModeIeH CIOMHEBIX TEXHOIOTH-
YSCKHX H IPOHM3EOICTECHHBIX
O0BEKTOB

Texnonorusa aBTOMAaTHIHpPO-
BAHHOTO IPOEKTHPOBAHHA,
VIPaBIeHHA H JOKYMEHTO0D0-
pora

SRR

AD yposexb-
VIpasiesis,
COFOAHIA HOGBIY
IHAHUL

5D- MoaeTs 06bekToB JKKX

3agaua

Texnoaorus MoJIeIHPOBAHUA,
JORYMEHTHPOBAHIA H PEHHIKH-
HUPHHTA OH3HEC-IPOLIECCOB

Texnonorns yopapIeHHA 3Ha-
HHAMH H CHCTEM IOIISPHKKH
OPHHATHA PellleHHH

Pucynok 1. Ctpykrypa 5D-TexHosorun

2D yposerv-
VIPAsIEHLA,
COZOAH A HOGBIY
IHAHUL

TEXHUKO-TEXHOJIOTUYECKHUE IMTPOBJIEMbI CEPBHUCA Ne1(23) 2013

85



II.M. Knauex , C.U. Kopseun , P.U. [leopnuuenxo, A./l. [Iamukon

HMHuTATHOHHAA MoJe b npesnpusarii AKX

HMHBeCcTHIIHOHHBIH
0TOK

Brok dopyuposaHua
IPHOBLTH

IIponssoacTBeHHELT
010K

BIok 0cHOBHEIX
MOoKAsaTeIcH

t

Texnomorus PeHHAKHHHPHHIA ﬁH?HIE‘C‘—I[]]DI[EC‘CDB

Pecypensri
d10K

CHTYVaIHOHHEIH 0I0K

-~

h 4

Texnomorua BIM (Building Information Modeling)
Texuoaorus «IHTeLIeKTYAJIbHOE 3TAHIE)

Pucynok 2. O6masi cxeMa KOMIIJIEKCHBIX TPOrPaMMHO-ANNAPATHBIX CHCTEM HHTEJUIEKTYaJbHOT0 AaBTOMATH-

3MPOBAHHOI0 IPOCKTHPOBAHUS, YIIPABJICHHS U I0OKYyMeHT0000poTa 00bekToB JKKX

e Texuomormn co3manusa 3D —mopenent
CIOKHBIX TEXHOJIOIMYECKUX U MPOU3BOJACTBEHHBIX
00BEKTOB.

e TexHONOTMU MOJEIUPOBAHUS, JTOKYMEH-
TUPOBAHUS M PEHHKUHUPHUHTA OU3HEC-TTPOI[ECCOB.

o TexHonoruu ynpapiieHUS 3HAHUSMHU U CH-
CTEeM IOIICPIKKH MPUHSATHUS PEIICHUH.

e TexHONIOrMU aBTOMATHU3UPOBAHHOTO IMPO-
SKTUPOBAHUS, YIPABICHHS U JOKYMEHTOO0O0POTA.

e Texunonorun «UHTemnekTyaapHOe 37a-
HHE».

Ha puc. 4. npencraBnena 6a3oBas apxu-
TEKTypa MHTEIUICKTYalIbHOW CHUCTEMBI MOICPHKKU
npunstus pemennid B cgepe JKKX Ha ocHose 5D-
texHonoruu. Ilpeanaraemasi apxuTekTypa — 3To,
Mo CyTH, IuIaT(opMa HMHTEIJICKTYalbHOro mMapa-
METPHUYECKOTO MOJICTUPOBAHUS (MHTEIICKTYasb-
ueiii CATIP), mo3BoMsIOIIAs CBSI3aTh BCE DJIEMEHTHI
5D Mopmenu 3aBHCHMOCTSIMH, OIMKCHIBAIOIIUMM HX
B3aUMOJICICTBHC C KOHTCKCTHBIM MEXaHHU3MOM
n3McHeHni. OnHa YacTh 3aBHCHUMOCTCH 3amaceTcs
MOJTb30BATENIEM, JIpyras YCTaHABIUBACTCS IMIPO-
rpammoii. Bee anementsr 5D Monenu cBs3aHbI 3a-
BUCHUMOCTSMH aBTOMATHYECKH.

CoriacoBaHHOC  M3MEHEHHE  MOJCNH
HallOMUHAET W3MEHEHHE SYCEeK DIICKTPOHHOU Tal-
JUIBI, 3HAYCHUS KOTOPHIX 3aJaHbl (OPMYJIaMH.
H3MeHenust B IH000H sUCHKE aBTOMATUYECKH OT-
paxarTcs BO Bcell Tabmure. DopMynsl B DICK-
TPOHHBIX TaOIHUIAX MO3BOJSIOT aBTOMATU3UPOBAThH
BBIYMCJICHHS Ha OCHOBC BHECCHHBIX H3MCHCHUM.
[Ipemnaraemast 1wiargopMa WHTEIUICKTYAIBHOTO
MapaMeTPUUYECKOr0 MOJICITUPOBAHUS BeleT ce0s
AQHAJOTUYHO, IMO3BOJSISI AUHAMUYECKH CHUHTE3UPO-

BaTh HamOosee 3(pPeKTUBHBIC MPOEKTHBIE pelle-
HUST KOMIUIEKCHOH Monenu o0bexToB JKKX.
[Ipennaraemas apxuTeKTypa Oasupyercs
Ha MHTEUIEKTYQJIBHOM TapaMeTPUUECKOM sIIpe,
peaIr30BaHHOM Ha OCHOBE MHOTOAareHTHOW (yHK-
[UOHAIILHONW THOPHIHOW WHTEIUICKTYAJIbHOH CH-
crembl [1] ciocoOHOIT aBTOMaTH4ecKH THOKO pea-
THPOBaTh U KOOPAWHHUPOBATDH JIIOObIE M3MEHEHHS
00BEKTOB, MOSBISIOIINECS HA MPOTSHKEHUH BCETO
pabouero mporecca IMHTAIIHOHHOTO MOJAEIHNPOBA-
Husl. OCHOBY MHOrOareHTHOW (PYHKIIMOHATBHOM
rUOpPUIHON WHTEIIEKTYaJIbHOH CHCTEMBI COCTaB-
JISieT MOJeNb THOPUIHOTO MHOTOar€HTHOTO TIOMCKa
peleHni, mpeacTaBIeHHas Ha puUc. S.
B3aumMopeiicTBUE areHTOB NMPOUCXOJUT B
COOTBETCTBHH C cieaytomeii Hy -monenu rubpun-
Ho#t cuctemsl [1]: H, =<M,Q, f,d,»,J >, rme: M,
Q — KOHEYHbIC MHOXKECTBA IEIBIX YUCeN (mmc-
KpPETHBIE TMPOCTPAHCTBA COCTOSIHMHM W BBIXOJIOB
CoOTBEeTCTBEHHO); f :M xR" — R" —HenpepbIBHAS
¢yHKuus, R — MHOXECTBO NEHCTBUTEIBHBIX YH-
cen;, R"—IPOCTPAHCTBO HEMPEPBIBHBIX COCTOSI-
HUN pa3MepHocTH N; d:M xJ — M — IUCKpeT-
Hasi QYHKUUS Tepexofa, BBIUUCIIONmAs 3HaYeHHe
JMCKPETHOW KOMIIOHEHTBI COCTOSTHHSI areHTa, Ko-
r7la 3HaYeHUE HEeMpEephIBHOW KOMIIOHEHTHI JOCTHT-
JIO TEPEeXOJHOro  MHOXecTBa; o:M —>Q—
¢ynkuus Beixoga u J € P(R") —MHOXKeECTBO Iepe-

XOOHBIX MHOKECTB.
FI/I6pI/I,Z[HOC COCTOSAHHUEC BCKTOp

(m,x) e MxR". Tlepexox MexIy AUCKPETHBIMHU

COCTOAHUAMU M, U mj, onpeaAciIiCMbIMU COCTOA-

HHEM areHToB, cpabaThIBaeT, KOIJla HEIPEPhIBHOE
COCTOSIHME X JIOCTHTaeT MHoxectBa J; B R".

Omnpenenum ruOpuaAHYIO TpaeKTopuio (puc. 6).
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Pucynok 3. PazBepHyTas cxeMa KOMILIEKCHBIX IIPOrPAMMHO-aNNAPATHBIX CUCTEM HHTE/IEKTYAJIb-
HOI'0 ABTOMATH3HPOBAHHOI0 IPOEKTHPOBAHNS, YIIPABJIEHUS H JOKYMeHT0000poTa 00beKTOB JKKX

HauansHoe muckpeTHoe COCTOSHUE TH- OcuoBHas 3amaga UIIC sto obecrmeue-
6pI/I/IlHOI71 CUCTEMBI — M, , U €My COOTBETCTBYCT HHUE 3(1)(1)eKTI/IBH017I WHBECTHIIMOHHOH JeATEb-
nepexonHoe MHoxectBo J, . (Jy). Ecim noctu npeanpustuil XKKX. Tloatomy paccMoT-
X J, ., cHCTeMa (DYHKUMOHHPYET ¢ BEKTOPOM pUM B KauecTBE IMpUMEpa MPUMEHEHUS Mpeasia-
f(m,, - )B cooTBercTBHH, ¢ X(t)= f(m,,X(1), raeMoii B pabore wmumeonmoruu co3manus UIIC

o 3agady CTpaTeruidcCKoro IjIaHHupOBaHUSA HWHBC-
onpeacisieMou MOoBSACHUEM COOTBETCTBYIOLICT O Aady p p

arerta. Eciu B MOMEHT Bpemenn t, X(t,) ‘]rrwa CTULIMOHHOMU NesitenbHocTU npeanpuatuit KKX.

Hcnone3ys B kauecTBe MMHUTALlMOHHOM MOJENN
U JUCKPETHOE COCTOSIHME CMEHHUTCS Ha m,, TO N
) npeanpustuid XKKX, ckoppekTupoBaHHYIO, XO-
¢ynkumonuposanue X(t) = f(m,x(t)) anst coort-

poIIO M3BECTHYIO Moaenb mpodeccopa Eropo-
BETCTBYIOILIIETO areHTa MPOJODKUTCA C Hayalb- N

Boii H. E. [1], chopmynupyem B paMkax mpen-
HBIM ycioBHeM X(t,) = x, . B MomeHT t, BeImaercs
. JJaraeMoro MoJaXoJa 3aJady CTPaTEerHyecKoro
BBIXOJHOU curHan O, = o(m,). .

MJIaHUPOBAHMS MHBECTUIIMOHHOM AEATENBHOCTH.
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Pucynok 4. bazoBasi apxuTeKTypa HHTEJJIEKTYAJIbHOIi CHCTEMBI MO/UIePKKH MPUHSATHS pelieHuii B cepe
7KKX Ha ocHoBe SD-Texnonornmn

JlorHyecknii areHT

HeveTkwii areHt

CToxacTHHeCKHii
AUCHT

ArcHT

AHANHTHHCCKH

i i Arcur,
Hurepheiicurii | - &
areHT * # MPHHHMAKOIIHH
PCLLCHHA
[Mone3oeaTens ATCHT NOMCKA ArcHT noHcKa ATCHT NOKCKA

A A
/ 1
&) / 1

ATEHT-
NpeodpasoBarcis

JIMHTBHCTHYSCKHET
Ar¢HT

Monene
HPeAMETHOR
ofnacTH

pemcnun |

pemenna 2

petcnna 3

petcnua 4

Ilojcucrema peteHus 3a/1a4H1

|
|
ATCHT MOMCKA |
|
|

PI/ICYHOK 5. MO)IeJIL Fl/lﬁpI/lIlHOI‘O MHOTOAar¢éHTHOro nmoucka pemeHm‘fl:—) — B3aMMOOTHOIIICHUA MCXKAY arcH-
TaMH (3ar1pocm I/IH(l)OpMaHI/II/I, nepeaada pe3yjiabTaToOB UX peIIICHI/ISI);— —>» — B3aUMOOTHOMICHUA MCKY arcHTaMHu
(3aHPOCLI oMo B peuiCHu noa3a)1aq); — . —» — B3aMMOOTHOLICHUSA arcHTOB C MOJCJIbIO B HpeHMCTHOﬁ obactu

n
uf =0; > uf =a;;
k=1

m
zuik zbkl I =112|---|m; k =1|21"'ln'
i=1

HaHHaH 3a7avua MpUHAJJICKUT K KJIaCCy pac-
NpEACICHHBIX 3ada4d I[HCerTHOﬁ OINITUMU3AIINN H
MOXET OBITh MnpeacTaBJiCcHa B TCPMUHAX JUCKPECTHO-
ro NMpuHIUIIa MaKCUMYyMa HOHTpSIFI/IHa, Ha OCHOBC

n m
crenyromeii Monenu: | =zz 95 (Uf) mpu yemo-

k=1 i=l

BUAX.
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Pucynox 6. ®yHKIIMOHHPOBaHHE THOPUIHON CHCTEMBbI

31ech: M — KOIMMYECTBO WHBECTUIIMOHHBIX
pecypcoB, Tpy0o TOBOpsI, MHBECTOPOB; N — KOJHYe-
CTBO HWHBECTHIIMOHHBIX MPOEKTOB PEaTN3yEMbIX Ha
oowekTax XKKX; a;— komudectBo pecypcoB (¢pu-

HAHCOBBIX, OPraHU3allMOHHO-)KOHOMUYECKHX U
T.1.), KOTOpBIE I-ThIii MHBECTOP T'OTOB HHBECTHUPO-
Bath B 00bekThl JKKX; by — morpebHOCTH B MHBe-
ctuimax Ha K-m oowsexre JKKX.

BBenem nuHamudeckuii mpoiecc pacnpene-
JICHHUS.

X =x T +uf; x2=0;

x'=a;; i=12...m-1 k=12,..,n.

B 3TuX ypaBHEHUSX MTEPEMEHHBIC COCTOSTHHS
X;j TIPEJICTaBJIAIOT COOOH OO0Iee KOJMYECTBO WHBE-
CTHIIMH, BKJIQJBIBAEMBIX I-THIM HHBECTOPOM Ha K-
o 00bekT JKKX. B Hux conepxwurcs m —1 mepe-

MCHHBIX Uik BMECTO m (qncna HHBCCTOpOB), TaK KakK

pu 3aJaHHBIX bk OJHAa M3 MCPEMCHHBIX Uik BCCraa

MOXET OBITh BbIpaKC€Ha 4Y€pcC3 OCTAJIbHBIC C IMOMO-
IO COOTHOILICHU.

k = K
Un =b =D uf.
i1

BBoauM M-Hyto MepeMEeHHYI0 COCTOSHUS
m
k k-1 K kY.
X = X +Z:gi (u;);
i=1

x0=0; k=12,..,n

OO6wwuit 06bem unBecTHIMI: | = X .

B nanHoii 3a1a4e TpeOyeTcs OnpeneIuTh
3HAaYEeHUS uik (i=1,2,...,m-1; k=1, 2,...,n), obpa-

raronme B MUHUMYM er:] .
q)yHKLII/IIO HOHTpHI‘I/IHa 3aIIMIIEM B BUIC

m-1 m
H* = Zl//ik (Xiki1 + uik) + Xri::l +z gik (uik)'
i1 i1
[Tocne aroro momyuaem:
wi =y, i=12..m k=12..,n,
[pu ycnouu: v =1.
c :(oti +8-A0, + 0} +b + ,Bti)- 15,

U3 MOJTYUYCHHBIX COOTHOIICHHI NMEeM l//rl:1 =1

Benuuunbl X{' 3anaHbl, u TpebyeTcs Tak
nof06pars 3HaYeHus V| uma U], 9TOo0BI B

KoHIle BelumMcienuit X (i = 1,2,...,m -1)
PaBHSUTUCH 3aJJaHHBIM.

[Ipeamnonoxum, YTO Ha NPENNPUATHH
KKX peanuzyercsi 8 MHBECTULIMOHHBIX IMPOEK-
TOB O0YCIABIMBAIOIINX CIEAYIOIIUE Pe3yJbTa-
THI:

1) ynyduieHune KayecTBa MPeaoCTaBIIsIEMBbIX
yoryr  (MOBBIIGHHE WX  MOTPEOUTENBCKUX
CBOMCTB,

2) cHMXEHHE CeO0ECTOMMOCTH,;

3) yaydlIeHHE TEXHUYECKOH Oa3bl.

JonyctuM, mmeercst 1Ba HMHBecTopa M=2,
WHBECTUIIMOHHBIE 0OBEMBI KOTOPBIX OMpeneNs-
torcs Kak a; = 40 muH. pyOneit, a, = 50 muH.
pyOneii.

OyHKIMA ceOECTONMOCTH gik (Uik) 3a-

JaeTcs Ha OCHOBE XOPOILIO M3BECTHON UMHTAIH-
oHHoM Mopenu mnpeanpusatud KKX, npenmo-
keHHol mpogeccopom Eroposoit H. E.[1], ko-
TOpasi BKIIIOYaeT B ce0sl, ONMUCHIBAIOUINX OINpe-
JeTICHHYI0 007acTh (yHKUMOHUPOBAHUS aHAIH-
supyemoro (nHBectupyemoro) oobekra XKKX, ¢
MOMOIIBI0  COBOKYITHOCTH — B3aMMOCBSI3aHHBIX
YpaBHEHUH, MECTh CIACAYIOUINX OJIOKOB!

1) npon3BOICTBEHHBIN;

2) WHBECTHLUOHHBIN;

3) dbopmupoBaHue W pacHpenercHUe MpH-
ObLIH;

4) dopMupoBaHHE M pPACHpPEACICHUE pe-
CypCOB;

5) OCHOBHBIX MOKa3aTesnei paboThl;

6) muHAMUKH.

Paccmotpum o0111ie COOTHOLIEHUS 3THX
OmokoB. B kauecTBe MpoM3BOACTBEHHOH (yHK-
uu BeiOpana Gynkuus P. Ctoyna (JIeoHTheBa).
Jannas ¢yakuus Hambonee TOYHO U TIOTHO
MO3BOJIACT YYECTb cHeUU(UKY MNPEANpHUITHN
JKKX, mockonbKy MpOU3BOACTBEHHBIN Ipolece
Ha JaHHBIX O0BEKTaX OpPraHM30BaH Ha MPHUHIU-
e B3aMMOJIOIOJTHIEMOCTH PECYPCOB, UTO SIBJISI-
€TCsl OCHOBHBIM NMPHUHLIUIIOM MOCTPOEHUS PyHK-
uuu P. CtoyHa.

[IpousBoacTBeHHAas PYHKLUS HUMEET
BUI!

A LB
a‘[I1|tl1btl1

e nepemennas P, xapakrtepusyer 00bem npo-

M3BOJICTBEHHBIX YCIAYr I-TOrO BHIAa B MOMECHT
BpeMeHHM t B HATYpaIbHOM BBIPAXKCHUH.

Takum 00pa3oM, 00beM MPOU3BEICHHBIX
yCIIyT I-TOTO BHJIa B MOMEHT BpeMeHH t ompene-
JISICTCSL COOTHOIICHHEM OOBEMOB HMEFOIIHXCS
pecypcoB u 3PPEKTUBHOCTHIO WX HUCIOIH30BA-

Qt (1)

P' =min
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HUSL ¥ OrpaHW4MBaercs oOmell HOpMAaTHUBHOM IIO-
TpeOHOCTHIO B yCIIyrax JaHHOT'O BHJA.

B cronMocTHOM BBIpakeHHH OOBEM MPOU3-
BeJIeHHBIX yenyr i-toro Buga W, B MoMeHT Bpeme-
HU 1 ompenensiercs clieAyoInuM 00pa3oM:

i_ iR pi

We=p 'R (2)

rae: p; — Tapud Ha i-i BUI yCIyT B MOMEHT BpeMe-

HU 1; ItPi — UH(QIAUMOHHBIE OKUIAHUSA POCTA TaPH-
¢a Ha i-Tyr0 yCIyry B MOMEHT BpeMeHH t.

Crnenyroliee COOTHOIIEHHE OTpa)kaeT Mopsi-
JIOK pacdera yJaeNbHOH ce0ecTOMMOCTH Cti Ha enu-
HUILY I-TOTO BHJIa YCIIyT B MOMEHT BpeMeHH t :

ci=(0/ +5 A0+ +bi + )17, (3)

rae. Oti — YyACbHasA BCIWYMHA aMOPTU3ALMOHHBIX
OTYHMCJICHHH OCHOBHBIX (1)OHI[OB (B CTOUMOCTHBIX
[SI105050%008:D.€ I/IBMGI)CHI/IH); Aoti_l — HMHBCCTHIIMOHHAas
coCTaBJAOIIasA, HCKIO4YacMas H3 ce0ecTOUMOCTH
NPOAYKILNH, l It — YACIBHBIC 3aTpaThbl Ha OIUIATY

Tpyaa (B CTOMMOCTHBIX ¢IMHHIAX H3Mepenns); b —
yJENbHbIC MaTepUalIbHbIE 3aTPaThl (B CTOMMOCTHBIX
eIMHAIAX H3Mepenns); [, — yCTOBHO-IIOCTOSIHHbIC
pacxozmpl (B CTOMMOCTHBIX EAMHMIIAX W3MEPCHUS);
ACtiﬂ*1 — COKpAILIEHUE YJIeIbHOI ce0eCTOMMOCTH I-T0
BHJA yCIYT B pe3ylbTaTe pealu3allid MHBECTHLIU-
OHHOTO MpOEKTa; |l' — MHQIANMOHHBIE OXHUIAHUS

pocra cebecTOMMOCTH 1-0i yciyru; & — OyieBa me-
peMeHHas, nmpuHuMaroras 3Hadenue ot 0 1o 1 B 3a-
BHCUMOCTH OT HAaJW4HS WM OTCYTCTBUS WHBECTH-
LIMOHHOW EeATEILHOCTH.
1, ecnu UHBECTUIIMOHHAS
0 =< JICSTENBHOCTh OCYIIECTBIISACTCS,
0, ecnu ee HeT.

B 0OnoKke WHBECTUIIMOHHOW EATEIHLHOCTH
MPEANPUSITUAS OTPAKAIOTCS PE3yTbTaThl MHBECTHIIH-
OHHOM JEATEeIBbHOCTH mpeanpuarus. JaHHbid Buj
JESITETLHOCTH aHAIM3UPYEMOT0 TPEIANPUATHS UME-
eT MecTO (CIeZ0BaTENbHO, OH MOMICKHUT PACCMOT-
PEHUIO) B CIACAYIOMIUX CITydasnx:

1) korma KauyeCTBEHHBIC XapaKTEPUCTHKH
MPEIOCTaBISEMBIX YCIYT HE COOTBETCTBYIOT HOpMa-
THUBHBIM 3HAUEHHSIM,

2) xorpa mpeanpuaTHe GYHKIUOHUPYET B KOH-
KYpEHTHOH cpelie U HeoOXOJIMMO MOBBICUTH ITOTCH-
IIUaJT €ro KOHKYPEHTOCIIOCOOHOCTH;

3) xorma HEOOXOJMMO OCYIIECTBUTH TEXHHYE-
CKOE TepeocHalleHrne (OHIOB 3a CUET HOBBIX TEX-
HOJIOTHH.

[Myctes Kk =1,K . WHJAEKC MOTpeOnTENh-

CKOro cBoiicTBa (mapamerpa KadecTBa) I-TOM
yeayru npeanpusatus JKKX. Torma Bekrop ma-

pPaMeTpOB KauecTBa i-TOro BHAA yCIyr @, MMe-
eT B!

wl'(:(a)l'a);a)l'( , 4)

Tle @, — MOKa3aTelb, XapakTepu3yromuil k-roe
NOTPEOUTEIHLCKOE CBOUCTBO I-TOH YCITyTH.

[Ipu sTOM mpeamnonaraercs, YTo Kakaast
I-TOSL yciyra XapaKTepH3yeTcsl COOTBETCTBYIO-
M HabopoM K' moTpeGuTENbCKIX CBOMCTB.

Mmuoxecteo K' Bkmowaer B cebs aBa
MOJJMHO>KECTBA.:

i— i i

K'= KjUK;, (5)

re: K| — NMOAMHOXECTBO MapaMeTpoB Kade-
CTBa, AN KOTOPBIX KayeCTBEHHBIC XapaKTEepH-
CTHKH i-H yCIlyTH JKeJaTenbHo yBenuuuth; K, —

MOJIMHOXKECTBO TTapaMeTPOB KavecTBa, ISl KO-
TOPBIX Ka4YeCTBEHHBIC XapPaKTCPUCTUKH i-TOU
YCIIYTH JKeIaTeTbHO YMEHBIIUTb.

VYuuteBas cootHomieHue (4), COOTHO-
mieHue (5) MpUHUMACT CIESAYIOIUI BU:

a)f( <Yki onake Kli;
@, = (6)
onsk e Ky,

rae Y| — mokasaTenb, XapaKTepU3YIOLuil HOp-

o > Yy

MaTHBHOE («HacalbHOE») 3HaueHue K-Toro mo-
TPEOUTENBCKOTO CBOMCTBA I-TOH YCITYTH.

Bynem cuuTath, YTO OMHUM U3 PE3Yib-
TATOB peAU3allK -T0 WHBECTUI[MOHHOTO TPO-

exta B t-om romy RI/ sBnserca ymyumenue
3Ha4eHUs K-TOro moTpeOuTehCcKOro CBOMUCTBA i-
Toif yenyru B (), pas. UHbIMH CIIOBaMH, Kak-
JIBIH J-TBI IPOEKT 3a BpeMs ero peanusanut i (7
€ [1,T] ) B momenT Bpemenu t € (1, 7j) npous-
BOJHUT HEKOTOpOe M3MeHeHHe K-Toro morpedu-
Tenbckoro cpoictea i-roit yenyru (kK = 1L, K').
OTOT mpouecc MOXKeT ObITh B 0OLIEM cilydyae

OTOOpaXKeH CIIENYIONIE MaTpHUIEl, pa3sMepHo-
ctu MK

i |l
RIJ =]a} (7)
U1 KaXXJa01ro (1)I/IKCI/Ip0BaHHOF0 MOMCHTa BpeE-

MeHH t ¥ TpOoeKTa ¢ HOMEPOM .
Crnenyer 3aMeTHTh, YTO B 3KOHOMHYE-

CKMX peausix pasMepHocTh Matpunsl Rl ma-
Ja: B Pe3ylabTaTe OCYIIECTBJIEHHUS WHBECTHUIIU-
OHHOI'O MPOEKTa OOBIYHO MPOUCXOAUT M3MEHE-
HHME OJIHOTO-IBYX MOTPEOMTENBCKUX CBOMCTB,
XapakTEPU3YIOIMX OJWH-IBA BHIA YCIyI W3
Bcero natopa (i=1LM , k=1K").

B pesyabrare peanuszalu BCeX HHBE-
CTUIIMOHHBIX IPOEKTOB 3HayeHue K-Toro morpe-
OUTENILCKOrO CBOMCTBA i-TOW YCIyIM B MOMEHT
BpeMEeHU { MOKHO ONpENeNInTh 110 CIeAyIoIIei

¢dopmyre:

. . J .
wllq=wll<o qu?t ) (8)

i1
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i _Jai>1 mmakeK); ) Hpr orow:
g <1 msk e K, a[ =a,a; (19)
rmue a)f(o — TmoKazartenb, xapaktepusyronmii k-e mo- " 215 (20)
TPEOUTENBCKOE CBOMCTBO I-TOM yciayrn B Ga3uCHOM = ﬂt (21)

nepuose (ecnmu Q= 1, To ynyunrenus (M3MeHeHMs)

MOTPEOUTEIILCKUX CBOMCTB I-TOM YCIYI'H HE IPOHC-
XOJIHT).
CHikeHre ce0eCTOMMOCTH I-TOH  yCIIyrH
ACt+l B MOMEHT BpeMmeHH {+1 mocie peanuzanuu j-
TOr0 UHBECTUIIMOHHOTO MPOEKTa ONpPEAesIeTCs:
ij i
ACtJrl yt Ct ! (10)

rae 7, <luHaekc cHUKeHHs ceOGecTOMMOCTH i-TOH
yCIyTH B MOMEHT BpEMEHHU 1 B pe3ynbTare peanusa-

UM j-TO MHBECTHLMOHHOrO npoekta (mpu ' =1
CHI)KEHHS CEOECTOMMOCTH HE TIPOUCXOINT).
CrnenoBaTenpHO, pe3yabTaT pealu3alu

BCEX HMHBECTHIHMOHHBIX NPOEKTOB, BBIPAKaeMbIH B
BUJIC CHIDKCHHS CEOSCTOMMOCTH I-TOW YCIYTH,
MOKHO ONPEAETUTh!

t+1 Z ACHI (11)

Biok I[;[/IHaMI/]KI/I (hopMHpPOBaHUS 1 UCIIONB30BA-
HHS PECypCOB.
Pacnpenenenue pecypcos ¢P mo Bumam nponssox-

CTBEHHOH JICSTEIILHOCTH OMUCHIBACTCS CICAYIONINM
obpazom:

AB/ = ¢°®P, (12)
AA' = ¢"DR, (13)
AL = ¢ @R, (14)

o il i i2 i i3

Z ¢tl =1 Z ¢tl ) Z ¢tl =1 (19)

i=1 i=1 i=1
$'>0,0°>0,¢">0, (16)

rae (otil, gotiz, (otis — K03 PUILHEHTHI pacpeeNeHU s

PECYPCOB, ONpENeNsioTCcs B pe3yabTaTe THOPUAHOTO
MHOTOaréHTHOTO TOMCKa PELIEHUN Ha MHOXKECTBE
BApHAHTOB MPOEKTHBIX PEIIEHUH KOMIUIEKCHOH Mo-
nenn o0bekToB JKKX cunresupyemsix MCIIIIP.

Takum o0pa3oM, AMHaMUKa OCHOBHBIX (hak-
TOpPOB OIpPENETIEMBIX CIEAYIOIIMMH COOTHOLIEHMUS-
MH:

AH—A+AA (16)
i =B/ +AB, 17)
Ly = L +AL, (18)

KOTOpBIE OyIET OmpenensiTbCs UCXOOS U3 MHOXKeE-
ctBa BapuaHToB cuHTe3npyeMeix MCIIIIP kom-
TUTEKCHBIX Mozenel 00bekToB KKX.

Crnenyromue COOTHOUIEHNUS ONUCHIBAIOT JTU-
HaMUKy HOPMAaTHBHO-TEXHUYECKUX XapaKTEpUCTHK
MIPOU3BOACTBA, OMPEACIAIONINX MapaMeTphl MPOU3-
BOJICTBEHHOU (yHKLIUH.

rje. 3Ha4yeHus KOB(l)(bI/ILII/IeHTOB a;, 21 ﬂt
ONpEIENSAIOTCS B pe3yiabTaTe TMOPUAHOTO MHO-
TOareHTHOTO TOMCKAa PEIICHHII Ha MHOXKECTBE
BapHAHTOB NPOCKTHBIX PEIICHUH KOMIIJIEKCHON

Mogenun  oObekToB  JKKX  cuHTE3mpyeMbix

WCTIIIP.

3necs:
b 3
=1al =0 =15 @)
j= i=

Taxum 06pa30M, (GyHKIUSA ce0ecTOMMO-
CTH gik (uik) MOKET OBbITh 3aJlaHa B CAaMOM IIpO-
CTOM BH/JIE KaK KBaJApaTHUHas ()YHKIIUS:
g; (u) =c; (u) +d; (u) +a;u+byu?, rre;
c; (u) -

yemyrn  AC) mocne peanu3aluM J-TOTO HHBE-

XapakTepu3yeT ce0ecTOMMOCTh P -TOi

CTHLHOHHOTO NPOEKTA C y4ETOM KalHTalbHBIX
BIIOKEHMH OT | wWHBecropa. B obmiem ciydae
aBIsiercsl TpeOyromed onpeneneHust QpyHKIueH
ot (10);
d; (u)

HO TIOJTHOE UCTIOJIb30BaHUE PECYPCOB MPOU3BOI-
CTBEHHOH JesTenbHOCTH. B olmem cinyvae sB-
nsercst Tpedyronied onpeaencHus GyHKIHUEH OT
(12 - 23). OueBuaHO, YTO B paMKax Ipemiarae-
MOT'0 TOAXOJa JOCTaTOYHO ONPEACIUTH ONTHU-
MaJbHOE pachpeieieHne WHBECTULUH, OOCTaB-
JsIoIee MUHUMYM Tod 4dactu ¢yHkuuu [loHT-
pATHHA, KOTOpasi 3aBUCUT OT YIIPaBJICHHS.

m-1 m

H* = ZWikuik "‘Z gik (uik)'
i=1 i=1

Hﬂﬂ HaIero Cﬂy‘laﬂ

Tk k
H l//1u +gl(u )+gz(a —up).
OnTUMalbHOE YIpaBJIeHHE JTOKHO 0~
CTaBJIATh MUHUMYM 3TOM (DYHKITUH JUTS KaXI0r0

k=12,
THM, 4YTO l//lk =const=y;.

Heompenenennass 1o Hayana BbIYMCIIE-
HUH BeTMYMHA |/, IOAOUPAETCSI TAKUM 00pa3oM,

— xapakTepusyer mrpad 3a HemocTaTod-

, 8 mpu huKCUpOBaHHOM l//ll . 3ame-

yTOOKEI B KOHIIC BBIYMCIICHHUI YAOBJICTBOPAJIIOCH
PaBCHCTBO

8
z (ulk)onr =8y, npu oToM V1 = (V1) o7+
k=1

BennunHa y; ompeaensercd METOIOM
MPUCTPENKU. 3aMETUM, YTO JAJIsl 3aJaHHOTO BUAA

byHKIII gik (uik) MOXHO 3apaHee OnpeaciauTh

HUHTEPpBaAJl HEONPEACICHHOCTU /4, B Npeaciax
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KOTOPOTo
Lk k
MNYy <Wiopr <Maxyy,

BBIITOJIHACTCA YCJIIOBHUC

npuyYeM
S PR

Z(ul )onr(mklml/l )=a +a,;

k=1

8
z (ulk)onT (mgx Wlk) =0.
k=1

[Ipenmaraemelii MOAXOJ MO3BOJSAET MOMY-
YUTh ONTUMAJIFHOE pElICHHE Ha OCHOBE MPHUKIAN-
HOW MMUTALlMOHHOM MOJIENH, B paMKaxX KOTOpOH oc-
HOBHBIE TEXHUKO-3KOHOMUYECKHE XaPAKTECPUCTHKH
MIPOU3BOCTBA ONPEAETSAIOTCS UCXO U3 MHOYKECTBA
BapuaHToB cuHTe3upyembix VCIIIIP komIuiekcHBIX
monenei 00bexkToB JKKX. D10, HECOMHEHHO, I03-
BOJISIET MOBBICUTH TOYHOCTH MOJAEIMPOBAHUS U TIO-
WCK ONTHMAIIbHBIX PEHICHUH 3a cYeT MPUMEHEHUS U
yueTra CTPYKTYPHO-00pa3yIomuX 3JIEMEHTOB MPOH3-
BoAcTBeHHOM cuctembl Ha ocHoBe VCIIIIP. Kpome
TOro, TO 3aBEpIICHUI0 MOJAEIMPOBAHUSA U IOHCKA
ONTUMAIIBHBIX PEIICHUH MBI UMEEM HE MPOCTO TO-
Jple ITUQpPH a BUAMMYIO, B TOM 4uclie B (usnde-
CKOM, NPOCTPAaHCTBEHHOM H BHU3yaJbHOM IUIaHE,
Monenb 00bekToB JKKX u cooTBeTcTBYOIIYIO €t
ONTUMANIBHYIO CUCTEMY YIpPAaBIICHHUS, B BHJE PEUH-
JKUHUPHUHTa OW3HEC-TPOLIECCOB U KOMIUIEKCHOH aB-
TOMAaTH3UPOBAHHON CHUCTEMBI YIpPaBIEHUS H IHC-
neraepu3anuu 00bekToB KKX.

B 3akmroueHwe Xodercs OTMETHUTh, YTO
npeanaraeMblii B paboTe MoaxoA moapa3yMeBaeT He
TOJIBKO PEUICHUE aKTyallbHBIX MpobneM B oOnactu
coznanus 3()PEeKTUBHBIX MEXaHU3MOB (YHKLIHUOHU-
poBanus cucremsl JKKX, HO u, B mepByro odepens,
NpU3BaH 3aJOKUTh CTPATErHUECKHH HWHTEIJICKTY-
aNbHBIA 0a3uc i GOPMUPOBAHUS M Pa3BUTHS BbI-
cokod(PexruBHbIX TexHonoruit B cpepe KKX crue-
IYIOIIMX MOKOJICHHH, a TaKkKe oOecrednBaeT co3/a-
HUE U HIHPOKOE 3PQPEKTUBHOE HCIIOIB30BAHNE HO-
BBIX 3HAHHH B 3TOM 00nacTu.[2,9]
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