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06 oueHke BKnaga Hay4HO-TEXHMYECKOro 3a4e€Jia B CoO3AaHue
BbICOKOTEXHOJ/IOTMYHOM npoaAyKunu BOEHHOINO HasHa4eHnsa

B cmameoe uccnedosaHa 3a8ucuMocme ypo8HS 20MOBHOCMU HAyYHO-MEXHUYECK020 3adena om gpe-
MeHU e20 dosedeHusi 00 20mMOBHOCMU K peanu3auuu 8 npoekme. [lpednoxeH aHanumuyeckul eud
(QyHKUUU 20MOBHOCMU HAYy4YHO-MEXHUYecKoz20 3adena om 8peMeHu 8 8ude PyHKUuu cayyaliHol ee-
u4uHsl. OueHKy 8k1a0a Hay4YHO-MexXHUYEeCKo20 3a0ea 8 C030aHuUe NepcnekmMuBHbIX U30enuli 60eHHoU
mexHUKU npeodnazaemcs nposodums nymem onpedeneHus U pacyema Ha MoOensx nosay4aeMmo2o 3¢-
¢pekma om npumeHeHus1 u3zdenus. CpopmynuposaHa 3adaya 060CHOBAHUS cOCMasa 3a0dena C y4yemom
oxuoaemo2o 3¢ppekma u 3ampam.

BakHbIM 3TAanOM >KM3HEHHOTO LMK/ BbICOKOTEXHONOTMYHOM MPOMbIWAEHHON NPOAYKLMN BOEH-
HOro M ABOMHOrO Ha3Ha4yeHus sBnseTcd GOpMMPOBAHME HAYYHO-TEXHMYeckoro 3agena (HT3) [1-4].
Mop HT3 noHMMaeTcs COBOKYMHOCTb HAYYHbIX, TEXHUYECKUX U TEXHOMOMMYECKUX AOCTVXKEHWUIA, NONY -
YEHHbIX B pe3ynbraTe NpoBefeHWs (QYHAAMEHTANbHbIX WM MPUKNAAHBIX HAYYHbIX WCCNAELOBaHWW,
OMbITHO-KOHCTPYKTOPCKMX PaboT MO CO34aHUI0 HOBbIX 3HAHUI, MaTEPUANOB, TEXHUYECKMX YCTPOMCTB U
TEXHONOMUI, COAEPXKALMXCSH B HAYYHOM M HAYYHO-TEXHMYECKOW AOKYMEHTauuu no maTepuanam, Be-
WwecTBaM, MakeTaM 1 obpasuaM TexHuueckux musgenuin [1, 2]. SneMeHTaMM Hay4YHO-TEXHMYECKOrO 3a-
fena asnaworca [1]:

* HAy4yHble 3HAHUS O IBNEHUAX, DU3UKO-XMMUYECKUX I PeKTax U CBOMCTBAX BELLECTB, 3aKOHaX U 3a-
KOHOMEPHOCTAX UX Pa3BUTUS;

* MaTepuanbl U BELLECTBA, INeMeHTHast 6a3a M COCTaBHbIE YAaCTU U3LENUI BOOPYXKEHUS, BOEHHOW U
cneunanoHon TexHukn (BBCT);

* TEXHONOrMM NPOM3BOACTBA MATepManoB, BELLECTB U U3AENWI, UMEIOLWNX BOEHHOE U [BOMHOE Ha-
3HayeHue;

* nabopaTtopHoe U ucnbiTatenbHoe 06opyaoBaHue;

* ANropuTMbl M Nporpammel ans JBM;

* ABAHMNPOEKTbl, TexHMYeckme 3aganuns Ha HAP n OKP;

* MaKeTbl M 3KCMepuMeHTanbHble obpasubl BBCT;

* HOPMATMBHO-TEXHMYECKAs M MeToAMYEeCKas ALOKYMeHTaums no pa3paboTke, NPOU3BOACTBY M 3KC-
nayataumMmM MaTepuanos, BeWwecTs U U3fenuin.

Ha pucyHke 1 npencraBneHa Cxema XM3HEHHOro umkna obpasuos BBCT u ero cesasb ¢ HT3. Kak
cnepyet U3 aTon cxeMbl, HT3 peanu3yeTca Ha Bcex cTaausax xusHeHHoro umkna (KL) obpasua BBCT.

Mo pmaHHbIM [1, 5], cBOeBpeMeHHOe co3paHue u peanusaumsa HT3 B nporpammax pa3paboTtku
BBCT CLUA npuBoauT K cHmxeHuto Ha 30% ctommoctu pa3paboTtok, B 1,9 pasa — CpokoB pa3paborTok,
Ha 20% - ctoumocTu ogHoro obpasua BBCT. 31o cBuaeTenscTByeT 0 He06X0AMMOCTM 3abnaroBpemMeH-
HOro npoBeneHust pabot no cospaHmio HT3, paspaboTke HeOOXOAMMbIX DA30BbIX U KPUTUYECKMX BO-
eHHbIX TexHonorun ans obecneyeHns MHHoBaunoHHoro passutus BBCT. HecnyyaliHo peannsyemas B
HacToswee Bpems B CLUA kKoHuenuus HACTynaTenbHOro pasBMTMS HAaYKM M TEXHOMOrMI Haubonee
SPKO NPOSIBASETCA B HAYYHO-TEXHONOrMYECKON CTpaTerMm UMEHHO BOEHHOro BEAOMCTBA, rae duHaH-
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cupoBaHue pabot no cospanmio HT3 coctasnget nopsigka 10% oT 06wmx 60aKeTHbIX 3aTpaT Ha pas-
BuTme BBCT.

Kusnennsiii uuka BBCT

OKP :‘> IIpou3sBoacTBO :> IKemryaTanas 4\ Yrunnzanus

Boennsie 'rexnonomn/:\ Hpomsoncrsenﬂue/\ TexHonoruu obecreyeHns /:\ TexHONIOrHU /:\
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Hayuzie Marepuaiter, Texnonoruu JTaGopaTopHOE M HCTIBITATENHOE Maxerst,
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ANrOpUTMEL M Asannpoektsl, T3 Ha HopMaTHBHO-TEXHHUECKAS,

MPOTPAMMBI  JUIL HHP u OKP

TEXHOJIOTUYECKAs U METOMIECKAs
9BM

JIOKyMEHTAIIHS

PucyHok 1 - XXusHeHHbi umkna BBCT u ero csizb ¢ HT3

Kpome Toro, TpaHcdepT HT3, nonyvyeHHOro B 060pOHHOM cdepe, B rpaAaHCKMe OTPaCan 3KOHO-
MWKM BbINONHAET POJSib CBOEOOPA3HOro «10KOMOTUBA®, 0becneymnBatoLLero NocTynaTeNbHoe pa3BuTne
NpaKTUYecKn BCcex oTpac/iel NpOMbIWNEHHOCTH, TPAHCNOPTa, CBA3M [6].

YpoBeHb rOTOBHOCTU (CTeNeHb «3penocTuy») 3neMeHToB HT3 npuHATO oueHuBaTb B BepbanbHoO-
YMCNOBbIX (OPAMHANbHBIX) LWKanax C MOMOLLbI 3KCMEepTOB, MOCKO/bKY APYron U3mMepuTeNnbHOM 6a3bl
noka He cywecTsyeT [2, 3]. Ha npakTuke NpuUMeHsoT BepbasbHO-YMC0BbIE WKaNbl, Kak NpaBuio, ¢
naTblo rpagaumamu (Tabnmua 1).

Tabnunua 1 — Bep6anbHO-4MCNOBAA LWKaNA OLEHKM YPOBHS FOTOBHOCTU 3nemMeHToB HT3

lpapaums ypoeHa HT3 | Bpems, Heobxogumoe nns noseneHns HT3 oo OueHOouHbIN OueHka B MHTEpPBaNbHOM
FOTOBHOCTM K UCMOJIb30BAHUIO B MPOEKTE, NieT 6ann, B wkane g=p/p .

Hwuzkui >10 1-2 0,1-0,2

Huxe cpeaHero 8-10 2-4 0,2-04

CpepHuii 4-7 4-7 0,4-0,7

Bbiwe cpeaHero 2-4 7-9 0,7-0,9

Bbicokuit <2 9-10 0,9-1,0

lNpuBeneHHble B Tabnuue 1 BepbanbHO-YMCNOBbIE AAHHbIE MO3BONSIOT NOCTPOUTH PErPECCUOHHYHD
3aBMCUMMOCTb YPOBHSA roTOBHOCTM HT3 OT BpeMeHu Ha ero AoBeAeHMe 40 rOTOBHOCTU K peannsaumu B

npoekTe. Ha pucyHke 2 nokasaHa annpoKCMMaLuMsi SKCMEpTHOM 3aBMCMMOCTM YPOBHSI TOTOBHOCTM
2

t
HT3, no paHHbIM Tabnuubl 1, ypaBHeHuem perpeccum q(t)=1—exp —aT C napameTpoMm

a=0,037rox °.
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3KcnepTHaA oL eHKa yp OBHAToTOBHOCTU HT 3 K MCMONb30BaHWUIO B NP OeKTax
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PUCyHOK 2 — DKcnepTHas OLEeHKa YPOBHS roTOBHOCTM HT3 K MCMONb30BAHUIO B NPOEKTaX

Noka3aTenb ageKBaTHOCTU AAHHONO YpaBHEHWUS COCTaBNseT R?=0,993 , 4TO rOBOPUT O BbICOKOIA CTe-
MeHU COBMAAEHMS C IKCNEPTHbIMU OLEHKaMK. ECm npuHaTh, UTo Bpems goseneHns HT3 no rotoBHOCTM K
MCNONb30BAHMIO B NpoeKTe T ABNSETCS CIyYaiHbIM, TO CObbITHe ( T <t ) 03HA4YaeT, YTo K MOMEHTY BpeMe-
HM t HT3 ng Mcnonb3oBaHMsa He roToB. BeposaTHOCTb 3TOro COObITUS Kak QYHKUMM TEKYLLETO BPEMEHM
F(t)=P(T<t) ectb byHKUMA pacnpeneneHns BpeMeHu roToBHOCTU T, M OHa MOXeT BbiTb BblpaxeHa ye-
pe3 MYHKLMIO FOTOBHOCTM () . 3Has aHaNUTUYECKYIo 3aBUCMMOCTL G (t) , MOXHO onpeaenuTb cpeaHee
BpeMs Ha co3paHune HT3 1 ero gucnepcmto no u3BecTHbIM GOpMyaM TEOPUM BEPOSTHOCTEN.

2
CpenHee BpeMs cosganna HT3 ans dyHkuMm rotosHocTM q(t)=exp _aT COCTaBNSET BENNYU-
_

T
HY cp—1/2a~7"€‘T, a CpefHee KBafpaTU4yHOE OTKNOHEHME BpeMeHu co3gdaHms HT3

ot:\/‘lz_—aJTNB roza . [1pu 3ToM ypoBeHb rotoBHOCTM HT3 K cpegHemy cpoky coctasnseT 0,53.

Bpems, Heobxonmumoe ans popmupoBaHmsa HT3 ¢ BbicOkMM ypoBHeM rotoBHoctu (bonee 0,8), co-
ctasnset npnbnusutenbHo 10 net. COOTBETCTBEHHO MIAHMPOBaHME paboT no ¢opmupoBaHmio HT3
ang cospanus obpasua BBCT pomkHO ocylwectBnatbes € yuetoM 10-neTHero ynpexaeHus.

PeweHune 3apa4y 060CHOBaHMS HanMpaBneHM U NnaHMpoBaHua passutusa HT3 [1] ocHoBbIBaeTcs
Ha oueHke Bknaga HT3 B co3paHue nepcnekTUBHbIX cucteM BoopyxeHus. OueHka Bknaga HT3 ocy-
LECTBNSETCS, KakK MpaBM0, 3a40/1r0 40 Havasla HEMNOCPeACTBEHHOM pa3paboTkmn obpasua BBCT, koraa
TOYHble TpeBOBAHMS K HEMY He onpeaeneHbl U UMEKTCS HeonpeaeneHHOCTU B OKOHYATENbHOM 061K -
Ke nepcnekTuBHoro obpasua BBCT.

BmecTe ¢ TeM OT 060CHOBAHHOCTM pelueHnit No pa3suTiio HT3 1 oT NpaBUNbHOCTM OLEHKM BKNa-
fa HT3, B yacTtHocTwH, 3aBMCUT roToBHOCTb HT3 Kk Havany paspabotkm obpasua BBCT u, cootBeTCcTBEH -
HO, ycnewHocTb co3ganusg BBCT. [MoaToMy oueHka Bknaga HT3 B co3paHMe nepcnekTUBHbLIX CUCTEM
BOOPY>XXeHMS npeacTaBnsieT cobon BeCbMa BAXKHYH M CJIOXKHYK HAayYHO-TEXHMYECKYH npobnemy, ans
peLlleHns KOTOpOM NpeaaraeTcs cneayowmii MeTOA0N0MMYeCcKin NOAXOA.

@DyHKUMOHANbHbIE (NOTpebuTenbckne) cBOMCTBA N0OOM NPOAYKLUMM XapaKTepusyTcs Habopom
XapaKTepuCTmK X=(X1,X2,...,X,,) , MpY 3TOM KaXK[As XapaKTEPUCTUKA MMEeT CBOK 3Ha4MMOCTb
(UeHHOCTB). Ta 3HAaYMMOCTb onpeaenseTcs, Kak NpaBuo, 3KcnepTaMmu nyteM GopMupoBaHus Habopa
KoadduULMeHToB W=(W ,W,,...,W ) oTpaxalolmx LeHHOCTHOe NpeanoyTeHmre notpebuTeneM Kae-
CTBA NPOAYKLMUMU.
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KauecTBo npomyKumm — KaTeropus OTHOCWUTENbHASI, OHA BCErfa pacCMaTPUBAETCS MO OTHOLIEHMUIO K
HEKOTOPOI HOPME WU 3TanoHY. TakMM 3TasloHOM YaCTO SBNISIETCS CYLLECTBYHOLLMI aHANOr HOBOM MPOAYK-
ummn. Mo OTHOLIEHUIO K aHanory U GopMMPYeTCs OLEeHKa KayeCTBa MHHOBALMOHHOMO MpoaykTa. MMycTb

3_ 3 3 3
X _(Xl’XZ"“’X ) — BEKTOPp KadeCTBa 3TaJIOHHOIo npoAykKTa. B 6onbwmHcTBE cnyyaes I'IOTpE6l/ITe}'Ib He

n
MOXET 3aMEHMTb CBOE NMPEAMNOYTEHNE XaPaKTEPUCTUKM X; MPEAMNOYTEHMEM XaPAKTEPUCTMKU X ; UK [0~
MycTUTb  OTCYTCTBME  (HyNeBOe  3HAYeHWe) KakoW-TMO0  KOMMOHEeHTbl B BEKTOpe  KavyecTsa
X=(x,,X,,...,X ) . Takoe TpeBoBaHMe ABNSIETCS 0BS3aTENbHBIM AN MPOAYKLIMM BOEHHOTO Ha3HaUeHHs.

B 3TOM cnyyae 3a 0606WeHHbIM NOKa3aTeNb KAYeCTBa MHHOBALMOHHOM NPOAYKLUMU NPUHUMAETCS
MYNBTUMNIMKATUBHAs CBEPTKA YaCTHbIX MHAEKCOB KavecTsa [5]:

K H ah
| )

o paHHOMY MOKa3aTento MOXHO OLEHMBATb YPOBEHb MHHOBALMOHHOCTM HOBOIO NPOAYKTA C y4ye-
TOM npeanoyTeHnit akcneptoB. Ecin K>1, TO npoayKT HOCUT AENCTBUTENIbHO MHHOBALMOHHbINA Xa-
paKTep, ero Ka4ecTBo NpeBbIWAeT Ka4eCTBO aHANora C y4eTOM LLeHHOCTHbIX NpeanoYTeHuin noTpebu-
Tens. Mpu K<1 npopykT, eCTeCTBEHHO, HE MOXeT UMeTb MHHOBALLMOHHOIO XapaKTepa.

KauectBo npofykta npv NpaBWUAbHOM €ro nNpMMeHeHuu obecrneyvynBaeT NoayvyeHue OXMAAEeMOro
sddekTa. IbdekT npuMeHeHus obpasuos BBCT npmHATO oueHMBaTL NOKa3aTensiMu, XxapakTepusyto-
WUMU CTeneHb NopaxeHus (BEPOSATHOCTbIO MOPAXKEHMUS, BENMUMHOM HAHOCUMMOrO yuiepba) o6bekToB
NPOTMBHUKA, €ro cun u cpencts. [lng pacyeta 3TUX NokasaTenel B HACTOsILLEe BpEMS CYLLECTBYeT pas-
BUTbIA HAay4YHO-METOAMYECKMUI annapaT MaTeMaTM4yeckoro MoAenMpoBaHus nNpoueccoB 60eBoro npu-
MeHeHus u oueHku 3pdekTnBHocTn BBCT pasnnyHoro Ha3HavyeHus [7]. C noMoLLblo MaTeMaTUyeckux
mMogzenen 6oesoro npumeHeHus BBCT 1 pacyeTHbIX MeTOAMK onpeaenseTcs 3aBUCMMOCTb NoKasaTtens
6oeBoro achdekTa oT BEKTOpa TAKTUKO-TEXHNYECKMX XapakTepmucTnk BBCT.

[lns nocTuxeHus onpeneneHHOro ypoBHS KavectBa M 6oeBoro acddekta HeobXoAnMO 3aTpaTUTb
pecypchbl (MaTepuanbHble, TPyA0Bble, PUHAHCOBbIE M Mp.) HA pa3paboTKy, NPOM3BOACTBO U 3KCNyaTa-
umio 06pasios BBCT B TeueHue BpeMeHu ero xm3Hu. CroumocTb 3Tux 3atpat C(K) Hanpsamyio cesa3a-
Ha C UX TAaKTUKO-TEXHUYECKMMU U IKCNTYATALMOHHBIMU XapaKTEPUCTUKAMMU, T. €. KAUeCTBOM WU3LeNnN.

C nosbiweHneM kauvecta BBCT npoucxopguT pocT pocturaemoro 3dpdekra, HO OLHOBPEMEHHO U
POCT CTOMMOCTM 3aTPaYeHHbIX PecypCoB, NOCKONbKY A5 NMOBbILEHUS KavyecTBa 06pasLOB NpUMEHSs -
0TCS HOBble MaTepwuasnbl, HOBas aneMeHTHas 6asa, MCNoNb3yTca Gonee CNOXHbIE KOHCTPYKTOPCKO-
TEXHONIOTMYECKUE peLleHus.

Hannune HT3 n onpeneneHHbI ypoBeHb €ro rOTOBHOCTM A9 UCNONb30BAHMUS NPU CO3AAHUU UH-
HOBaLMOHHOW NPOAYKLMM OKa3blBAET NPSAMOE BAMSIHME HA KavecTBO M 3ddekTnBHOCTb BBCT, a Takke
Ha 3aTpaTbl pecypcoB, He0b6XxoAMMble ANS er0 CO34AHMUS U SKCMAyaTaLMK.

OtcytctBue HT3 ¢ LOCTAaTOYHBIM YPOBHEM FOTOBHOCTU, MPEXAE BCEro, CHUXAET NPUPOCT KayecTBa
AK=K—1 n addektusHoctn AW =W (K)—W (1) BBCT. Takxe yBENUUYMBAIOTCH CPOKM CO30aHMS M
OCHALLEHMS BOOPYXXEHHbIX cui HoBbiMM 0bpasuamu BBCT. B pe3synbrate nosBnsietcs oTcTaBaHue B
Pa3BUTUMN CUCTEM BOOPYXKEHUS U OCHALLEHMUN UMK BOOPYXKEHHbIX CUI.

[lns neMoHCTpaumMmn 3Toro SIBNeHUs pacCMOTPUM ABE COMNOCTaBUMble CMCTEMbI BOOPYXKEHUS C OAM-
HaKOBOI HayanbHoit umcneHHocTbio N(0) u yposHeMm kauectea BBCT K=1. C TeyeHneM BpemeHM
NPOUCXOAUT MOpanbHOe U (Bu3Myeckoe cTapeHue obpasLos BBCT ¢ MHTEHCMBHOCTBIO Arog ~ M MoO-
[epHW3aLIMa Napka C MHTEHCMBHOCTbIO wurog . B mepsoii cucteMe MomepHM3aUmMs OCyLIeCTBASETCS
HenpepbIBHO, @ BO BTOPOM — C 3agepxkon T . KayectBeHHoe cocTosiHue napka BBCT 6ynem xapakte-
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N(t)
N(0)
KauyeCTBEHHOMO COCTOSIHUS MOXHO OMuMCcaTh AnddepeHuUmnanbHbIMK YpaBHEHUAMM CrieaytoLero Bmuaa [/]:

%:—ANl"‘M[N(O)_Nl]'
" “
d_tzz_;LN2+M.1(t—r)[N(O)—N2],

pU30BaTh YPOBHEM COBpPEMEHHOCTM napka BBCT K= . AMHaMUKy U3MEHEHUS KONMYECTBEHHO-

0, t<t
1, t=1
CooTHOLWEHNe uuCNeHHOCTen coBpeMeHHbix obpasuoB BBCT B coctaBe CUCTEM BOOPYXEHUS
N, 1

Pl:V:P_ SIBNSIETCA XapaKTepuCTUKOM MX noTeHumana. Ha pucyHkax 3, 4 nokasaHbl rpadmku us-
2 2

rme 1(t—7)= — eAVHUYHASA DYHKLMS 3aLePXKKMU.

N
o 2

MEHEHNA NnoTeHuUMana BTOPOU CUCTEMbI BOOPYXKEHUA PZ:_N npu ogMHAKOBbIX NapaMeTpax N3MeHe-
1

HMs cocTosiHma napka BBCT A=0,1ron ", u=0,25 rog ™", HO C pa3NMuHON 3a[epXKOii B ero 06HOB-
neHuun. N3 npuseneHHbIx rpadmKoB cnepyert, YTo YeM bonblue 3aaepxka B o6HoBneHue napka BBCT,
TeM 60osbLIe CHUXKAETCS NOTEHUMAN CUCTEMbI BOOPYXEHUS U €ro CpefiHee 3HayeHue (PUCYHOK 4).

[nHaMuKa noTeHUMana cucte Mbl BOOPYXXeHUs B
3aBMCUMMOCTM OT BpeMeHM 3anasfbiBaHUsi MoJe pHU3auum
napka BBCT
1,2

g 1

308 "

o

o3 06

o 3

(]

$5 04

20

g 02

© ——1=0

0 T T T T T
—m—1=3
0 2 4 6 8 10 12
—A—T1=5
Bpems xu3sHu, rog,

——1=7

PucyHok 3 — IMHaMuMKa noTeHuMana CUCTEM BOOPYXEHUS
B 3aBMCMMOCTM OT BpEMEHM 3ana3abiBaHust B 06HoBneHmu napka BBCT

Kpome Toro, 3apepka B obHoBneHun napka BBCT npuBoaMT K HAaKONNEHMIO B ero CoCTaBe ycTa-
peBwmx obpasuos BBCT 1 yBennMyeHuto 3atpat Ha Nogaep>KaHue nx roTOBHOCTY.

PaccMoTpMM BO3MOXHOCTb NPUMEHEHUS NpeaiaraeMoro NoAxoAa K oueHke Bknaga HT3 ansa pe-
WweHus 3aaa4n 060CHOBaHUS HanpaeneHuii popmmupoBaHus HT3 nepcnekTuBHoro obpasua BBCT.

MNycTb uMeeTcs m npepgnoxeHuit Ha Hoeble HNP no popmuposaHuio aneMentoB HT3 ong cozpanus
nepcnekTuBHoro obpasua BBCT. Peanunzaums pesynstatoB kaxaon HAP nossonut obecneunts npupoct
sthdekTa nepcnektneHoro obpasua BBCT Ha Benmumny AW, . Kaxpas HUP tpebyet yBenuyeHus 3a-

TpaT Ha NpoekT no co3aanuio BBCT Ha Benmumny AC, . BosHukaeT 3agaya BbIGOpa ONTUMasIbHOrO Ha-
6opa HUP no ¢popmuposanmio HT3 gna cozpanma nepcnektmsHoro BBCT, obecneymBatowero peweHne
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npsIMOM MM 06paTHOM 3a4a4M ONTUMM3ALMU NPOrPAMMHO-LLENEBOro naaHuposaHus [5]. Mpu 3toM Be-
IMYUHA UHTerpanbHoro npupocra 3ddekra obpasua BBCT or peanusaumm onpepeneHHoro Habopa
HUP He aBnsieTca cymmon 3cddekToB, cocTaBnaowmx AaHHbIM Habop HUP, Tak kak npupoct addekTa
ansa kaxgow HUP 3aBucut ot TOro, Kakme Ao 31oro 6biim peannsosaHbl HAP (paHee nonyyeHbl anemeH-
Tl HT3). Hanpumep, yBennyeHune paanbHoCTH cTpenbbbl ynpaBnseMon paketon byaet nMeTb 60nbLIniA
3ddekT npu ycnosmm obecneveHms TOYHOCTU HAaBELEHUS HA YBENMYEHHOM AANbHOCTU.

3aBucumocTb cpeiHero noTeHuMana cucTeMbl
BOOPYXEHUA OT BpeMeHU 3anasabiBaHusA
Mozae pHu3auumn napka BBCT

1,02
1,00

0,98

0,96 RN

0,94

0,92 e
0,90
0,88

0,86 Ny

0,84

3HauyeHue noTeHUMana
cuctemsbl P2 (t)

0 1 2 3 4 5 6 7 8
Bpems xxu3Hum, ron
—e— P2cp

PucyHok 4 — 3aBMCMMOCTb CpefHero NoTeHLMANA CUCTEMbI BOOPYXKEHMUS
OT BpEMEHM 3a[epKKM B 06HoBNeHnn napka BBCT

Ins pelweHns 3TOM 3a43a4M MOXKET BbITb UCMONb30BaHA METOAMKA, pa3paboTaHHas B [7]. CornacHo

[AHHOW MeToaMKe, BCe npennoxeHus Ha HoBble HVP no ¢dopmuposanuio HT3 ynopsaoyunsatoTcs no
AW, . .| AC, .

Kputepuio max N AN NpSIMOM 3a4auM - min W AN 06paTHOM 3a4a4M U peanusyoTcs B

1<i<m i 1<i<m i

[AHHOWM NocnefoBaTeNlbHOCTM B npouecce popmmpoBaHusa HT3. [pu 3TOM nocne peanusaumm Kaxnom
HMP 3aHOBO OLEHMBAKOTCA NpupalleHus nokasatenen agpodekta AW, u 3atpar AC,. OcraHos npo-
Lecca NnpoucxoamT Npu AOCTUXEHUMU 33[3HHbIX OFPAHUYEHUI NO CTOMMOCTU M 3DPEKTUBHOCTM nep-
cnektmuBHoro obpasua BBCT. Takag Tpaektopusa dopmumpoBanusa HT3 onga nepcnektmBHoro obpasua
BBCT obecneumBaeT MMHMManbHbIE 3aTpaTbl HA €ro co3gaHue npu TpebyemMoMm 3ddekTe UM Makcm-
ManbHbIN fOCTUraeMblv 3P deKT Npu 3aJaHHbIX IMMUTAX aCCUTHOBaHUM Ha HT3.

Ilns nokasatenbCTBa ONTUMANbHOCTM AAHHOM CTpaTerMn paccmoTpuM npouecc Boibopa HUP ang
peanusauuu B NpoekTe Kak CayyvanHbli. B npamoit 3apaye BeposTHocTb Bbibopa HUP onpenenvm Be-

AW,
nmunHoit 1 Z’": AW , OTPAXKaloLLen OTHOCUTENbHbLIM YPOBEHb OXMAaeMoro 3ddekTa OT peanmsauuu
J

j=1
faHHon HUP. MNpegnonoxum, 4to cTpaterus, onpefensowas onTMManbHy NocnensoBaTenbHOCTb Bbl-
nonHennss HUP no dopmuposanuio HT3 ang npoekrta, UMeeT HyMepauumio l*:[1,2,...,m} . Harpem
cpenHue 3aTpaThl HA popMupoBaHMe HT3 npu fgaHHOM cTpaTernu:
C(I=Cy+p,AC +(1=p,)p,(AC,+AC)+...4(1=p,)(1=p,)...p (AC,+AC,+...+AC ).
[loMeHseM B ONTUManbHOW CTpaterMmM MectamMu Homepa BapuaHToB 1 u 2. HoBas crpaterus
l:[2 ,1,...,m] yXe He ByaeT onTMMaNbHOM.
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[lna onTMManbHOM CTpaTerMm CpemHMe 3aTpaThl AOMKHbI BbiTb MUHMMAnbHBI, T.e. C(/)<C(/),
OTKyZa Nosy4aeM COOTHOLIEHME:
AW1>AW2
= .
AC, AC,

MpoBeas pasfNuyHble NepecTaHOBKM HOMEPOB Pa3fIMYHbIX BAPUAHTOB M OLLEHMBAS MOJy4YaeMble
3aTpaThl 419 3a[aHHOMO YPOBHA OXuaaemoro apdekta W, nonyyaem cnemyiolyo crpartermio ¢op-
MupoBaHus HT3:

p,AC,<p,AC, unn

AVI/] AVV2 AWIH
> > > _ (5)
AC, ~ AC, AC.
AC,

— J

6 -~ 6 ~ pf m _
B o6paTHOi 3aaa4e BepoaTHOCTb Bbibopa HUP onpenennmM BennumHoi, , XapakTtepu
D AC,
. 1 j
j:

3yloLei OTHOCUTENbHBIN MPUPOCT 3aTpaT HA peann3aLmio NpoekKTa.

Hanpem cpepHioo BennunHy npupocta addekta nepcnektmeHoro obpasua BBCT 3a cyeT peanu-

3aUMM ONTUMAnNbHON cTpatern [ =(1,2,....m| :

J— *

W(I')=W+p, AW +(1=p,)p,(AW +AW,)+..+(1=p )(1=p,)...0, (AW +AW +.. .+ AW )
M HEONTMMANbLHOM CTpaTernu l:{z,l,...,m} :

J— *

W) =W +p, AW, +(1=p,) p (AW +AW )+ . +(1=p,)(1=p,)...p (AW +AW +...+AW ).
AC, - AC,
AW, AW,

B pe3ynbrate nonyyaeM ontuManbHyk cTtpateruto peanusauumn HUP B obpaTHoM 3agaye onTtu-
MU3aLUK:

LLns ontumansHoit ctpaterun W (1) =W (/) , otkyna cnepyet

AC, AC, AC
> =>...2 . (6)
AW, AW, AW,

OctaHoB npouecca ¢dopmupoBanus HT3 ansa obpasua BBCT ocywecTBnsercs npu AOCTUXKEHMM
nmbo Tpebyemoro sdpdekta W ,n1bo 3aaaHHbIX 3aTpaT pecypcos C .

B cuny BbINykNOCTM onTMManbHoOM Tpaektopun passutusa F HT3 ana obpasua BBCT pewenuns nps-
MOM 1M 0OpaTHOM 3a4a4M NPU COMMACOBAHHBIX UCXOAHbIX AAHHbIX COBNAAALOT:

W=F(C); C=FY(W).

Ha pucyHke 5 nokaszaHa onTumanbHas (BapuaHT 1) u HeonTuManbHas (BapuaHT 2) TpaeKkTopuu
pa3eutus obpasua BBCT B 3aBMcMMOCTM OT nocsienoBatenbsHoCTH peanmsaunn HT3 B pamkax HNOKP.

lpopeMoHCTpUpyeM pelleHne 3afayum Bbibopa onTuManbHoro Habopa HWP no dopmuposaHuio
HT3 Ha npuMepe co3aaHus NepcrneKTUBHOM KpblnaToi pakeTbl.

MNycTb uMeeTcs 7 npennoxeHuin Ha Hoeble HUP no ¢popmupoBaHuto aneMentoB HT3 (ronoBku ca-
MoHaBegeHus (TCH), HaBuraumoHHow annapatypbl (HA), asuratens (1), 6oesor yactu (bY)). Oxumpae-
Mbl NpUPOCT 3ddeKkTa OT peannsaLmm Ux pesynsTaToB B NepCrnekTMBHOM KPbINAaToOW pakeTe M 3aTpa-
Tbl Ha H/P npuBeneHbl B Tabnuue 2.

JIumMnT accurHoBaHuin Ha popmumpoBaHme HT3 coctaBnsieT 8 yCNOBHbIX e4UHULL

AW.
HaxoamMm oTHoweHue 3ddekTa K npupocTy 3aTpat ana kaxaon HUP A—' (nocnegHun cron-

i

6ew Tabnmubl 2) n BoibupaeM HMP ¢ HanbonbwmM 3HaveHneM. B paHHOM cnyyae 310 cTtpoka 4 «HUP
no HA-2». JIMMWUT aCCUTHOBAHWIA COKPATUAICS NPU 3TOM Ha 2 YC/. eA. U CTan paBeH 6 yCi. en.
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AunHamuKa 3aBMCMMOCTU "appekT-3aTpaThl” NpH
co3naHvu obpasya BEBCT

{

S

athpekTa, y.e

BenuuuHa oxxmaaemoro

N

(]

2 4 6 8 10 12
CtoumocTk o6pa3sua BBCT, y.e.

o

—— 1 BapuaHT
—a— 2 BapuaHT

PucyHok 5 — InHaMumka 3aBUCMMOCTU «3ddeKT — 3aTpaTbi» Npu co3aaHumn obpasua BBCT

Tabnuua 2 - OxuaaeMblit NpUpocT 3ddekTa oT peanusauum UX pe3ynbTaToB B NEPCMEKTUBHOM KPbINaToi pakeTe U 3aTpa-
Tbl Ha HUP ong pasnnyHbix npepnoxeHunin Ha Hoeble HAP

Ne AW,
i HaumeHoBaHue HUP AC, ,ycn.ep. AW, A_C,
1 HWP no INCH -1 2 0,1 0,05
2 HWP no I'CH -2 2 0,15 0,08
3 HWP no HA-1 3 0,2 0,06
4 HWUP no HA -2 2 0,25 0,13
5 HWP no O-1 3 0,2 0,06
6 HWP no b4 1 0,05 0,05
7 HWP no -2 4 0,4 0,1

AW.
[lanee nepexoauM Ha ClefytoLLyo UTepaumio U BeinonHaem nepecyet AW, u A_CI . Pesynbrarthl
I
nepecyeTa npuBeaeHbI B Ta6J'I|/ILI,e 3.
Tabnuua 3 - Pe3ynbTaThl NepecyeTa NokasaTeneit 4na BTOPO UTepaLmu
N2 AW,
iy HaumenosaHue HUP AC, ,ycn. en. AW, A_Q
1 HWP no ICH -1 2 0,15 0,08
2 HWP no I'CH -2 2 0,2 0,1
3 HUP no HA-1 3 0,01 0,003
5 HWP no -1 3 0,4 0,13
6 HWP no b4 1 0,05 0,05
7 HWP no -2 4 0,5 0,12

AHanornyHbiM 06pasom Bbibnpaem HUP N2 5. JIuMUT acCMrHOBaHMIM YMEHbLIWMACS HA 3 M COCTaBMN

AW,
3 ycn. en. Pesynbtathl nepecyeta AW, u 2 e TpeTbei utepaLmm NpUBeAEHbl B Tabnuue 4.

I

Tabnuua 4 — Pe3ynbTaThl NepecyeTta nokasartesnen gas TpeTben utepaumm
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Ne AW,

n/n HanmeHoBaHue HUP AC, ,ycn.en. AW, A_Q
1 HWUP no NCH -1 2 0,15 0,08
2 HWP no I'CH -2 2 0,35 0,13
3 HWUP no HA-1 3 0,01 0,003
6 HWP no BY 1 0,1 0,1
7 HWP no [-2 4 0,1 0,03

Boibupaem HUP N2 2. Jlumnut ymeHbwmncs Ha 2 u coctasun 1 ycn. eg. Ha ocrasumincs obbem ac-
CUrHoBaHui Bblbnpaem HMP N2 6. B utore B ontMManbHbin Habop HMP Bownu pabotbl ¢ HOMepaMu:
4,5,2,6.

B panbHenweM NocTaHOBKY M cnocob pelueHns AaHHOM 334a4M NAAaHUPYETCS YCOBEPLLIEHCTBOBATb
B ClefyoWmnX HanpaBneHnax:

y4eCTb BO3MOXHOCTU MUCNOJIb30BaHMUA 3neMeHToB HT3 ang pa3nuyHbiX nepcnekTUBHbIX 06pa3LoB
(snpoB obpasuos) BBCT;

yyecTb B MpoLecce peleHns 3a4a4n BO3IMOXHOCTM NOCTYNAeHNS HOBbIX NpeanoxeHuii B HAP.

AHANOrMYHbIN NOAXOL MOXET OblTb MCNOMB30BAH M NPU OLEHKe TpaHcdepTa BOEHHbIX TEXHONO-
M B NPOAYKUMIO TPaXKAAHCKOro HasHayeHus (MMH). He kaxaas BOEHHAs TEXHONOIMs MOXeT ObIiTb
peanu3oBaHa B [1MH B cuny onpeneneHHbIX orpaHnyeHuii (Mo YpOBHIO 3aKPbITOCTH, 3/1IeMeHTHOM b6ase,
BO3MOXHOCTM M CTOMMOCTM CEPUMHOrO NPOM3BOACTBA). [103TOMY BbIGOP BOEHHbIX TEXHOMOMMI AN
TpaHchepTta B [MH pomkeH yuuTbiBaTb Kak MpUMPOCT PyHKUMOHANbHOro addekta obpas3uos rpa-
XAAHCKOM NpOAYKLUMU, TaK U UX CTOUMOCTb.
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