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METO/J0JIOI' sl IPOBEJEHUS TEXHUKO-9KOHOMHUYECKOI'O
OBOCHOBAHUS ITIPOEKTOB CO3/IAHUSI HOBBIX OBPA3IIOB
KOCMUYECKOU TEXHUKHA

Iens paboTs! 3akmodgaeTcs B GOPMHUPOBAHHU TEOPETHUECKOH 0a3bl ATl pa3pabOTKH METOIUKH OLEHKH d¢-
(DEKTUBHOCTH HPOEKTOB CO3JAaHUSI KOCMHYECKUX CHUCTEM ABOMHOro HasHadeHus. IIpuBeIeH MeTOJOIOrHYecKuit
MOAXOJ K NPOBEACHUIO TEXHUKO-DKOHOMHYECKOTO OOOCHOBAHUS HAyYHO-TEXHHYECKHX IIPOEKTOB IO CO3IAHHIO
HOBBIX 00pa3l[0B KOCMHYECKHX CHUCTEM JBOWHOIrO NPUMEHEHHUS: C(POPMHUPOBAH KOMIUICKCHBIH KPUTEPHil OLCHKH
20 (eKTUBHOCTH, OMICaH KOHIENTYalbHBIH MOAXOA K OIEHKE YPOBHS PHUCKA pealn3aliH IPOEKTa, IpUBEICH
YKPYIHEHHBIN alrOpUTM pacuera OXHAaeMbIX Hokaszateneil apdexruBrocTu. OmMcaHHbIi B JaHHOI paboTe Me-
TOROJIOTHYECKHI MOAXO0] OBLI HCIIONB30BaH NpU (PHHAHCOBO-DKOHOMHUYECKOM 000cHOBaHMU KoHIenuu peanu-
3alMU TOCYJapCTBEHHON MONUTUKH YKPauHbl B chepe KOCMUUECKON AesTenbHOCTH Ha mepuon 10 2032 roxa u
O6m1erocyapcTBEHHOI IIeNeBOI HayIHO-TEXHUIECKOM KOCMIYecKoi TporpaMmbl Ykpauns! Ha 2013 — 2017 ropl.

Mera pobotu nonsirae y ¢popMyBaHHI TeopeTHYHOI 0a3u Uit CTBOPSHHS METOIUKH OLIHKU €()EeKTUBHOCTI
MPOEKTIiB CTBOPEHHS KOCMIYHHX CHCTEM IMOABIIHOrO mpu3HaueHHs. HaBeaeHo MeTOOMOr YHMI MiIXi 10 mpoBe-
JICHHSI TeXHIKO-€KOHOMIYHOTO OOIPYHTYBAaHHSI HayKOBO-TEXHIYHUX MPOEKTIB 31 CTBOPCHHS HOBHUX 3pa3KiB KOCMi-
YHUX CHCTEM IOJBIHHOrO 3aCTOCYBaHHs: C(OPMOBAHO KOMIUIEKCHHH KPUTEpiil OLIHKK e(heKTHBHOCTI, OMUCAHO
KOHIENTYaJIbHUH MiJXiJ JO OLIHKH PiBHS PU3MKY peanizamii IpoeKTy, HaBeIeHO YKPYIHEHUH alropuT™ po3pa-
XYHKY OUiKYBaHHX MMOKa3HUKIB edexTuBHOCTI. Onucanuii B naHiii poboTi METOqOMOriYHII miaxia OyB BUKOpHUC-
TaHUH IpH (PiHAHCOBO-eKOHOMIUYHOMY OOIpyHTYBaHHI KoHnenumii peamizamii nep)xaBHOI MONITHKH YKpaiHH y
cdepi KocMivHOT AisuTbHOCTI Ha mepion 10 2032 poky i 3aranbHoAepKaBHOI [iIbOBOT HAYKOBO-TEXHITHOI KOCMid-
Hoi iporpamu Ykpainu Ha 2013 — 2017 pokwu.

The work aim is to provide a theoretical foundation for developing a procedure of the estimation of effi-
ciency for space dual-use systems projects. The methodological approach to the feasibility study of scientific and
technical projects for new space dual-use space systems is presented: a comprehensive criterion of the estimation
of efficiency is formed, a conceptual approach to assessing the risk level for implementing the project is de-
scribed, an enlarged algorithm for calculating the expected efficiency factors is presented. The considered meth-
odological approach has been used for the financial and economic feasibility of the Concept of the Ukraine’s
State Space Policy for the period to 2032 and the Ukraine’s State Target-Oriented Scientific and Technology
Space Program for 2013-2017.

Knwuesvie cnosa: kpumepuu d¢@dexmusHocmu  nNpoekmos, MexHuKo-
9KOHOMUYECKOe 0DOCHOBANUE, KOCMUYECKUE CUCTIEMDL.

3ajgaya TOBBIIICHUS YPOBHS KauyecTBa pacCUYeTOB OXHUAAEMBIX TEXHHUKO-
HSKOHOMHYECKHX TOKa3aTeliell MPOEKTOB MO CO3/IaHUI0 HOBBIX 00pa3IloB KOCMHUYE-
CKOH TEXHUKH Ha CETOIHS MO-TIPEKHEMY OCTAaeTCsl aKTyallbHOW, OCOOEHHO B YCJIO-
BUSIX KOMMEPIIHATU3AIUN KOCMUYECKON AesITeThHOCTH.

BaxxHOCTE pereHns 3Toi 3a7aun 3aKIF09aeTCsl B TOM, YTO Ha OCHOBE PE3YyIib-
TaTOB pacueTa OKUIAEMBIX TeXHUKO-dKOHOMHUYeckuX nokazareneit (TOII) mpunan-
MaeTcCsl pellieHne O BhlieJIeHHnH (PMHAHCUPOBAHUS Ha PEATH3AIIHIO MPEAT0KEHHOTO
HAy4YHO-TEXHUYECKOTO MpoeKkTa. JlomyIeHHbple B mporecce MPOBEACHUS TEXHUKO-
HSKOHOMHYECKOT0 0OOCHOBAaHHS OMIMOKH WJIM HEIOCTATOYHAs MOJHOTA ydeTa pas-
JUYHOTO POJIa BO3MOXXHBIX HETaTUBHBIX (PAKTOPOB MOTYT MPHUBECTU B OyIIyIIeM K
3HAYUTEILHBIM SKOHOMUYECKIM TTOTEPSIM.

3amaya pacuera oxumaeMbix TOII, amekBaTHBIX OyayIeit NedCTBUTENEHOCTH,
SIBJISIETCSI OYEHB CJIOKHOM IO CIIEIYIOUIUM IPUYHUHAM.

1) B xauecTBe MCXOAHBIX AaHHBIX NMPH NMpoBeAeHUU pacuetoB TOII mcmons-
3YIOTCS IPOTHO3HBIE 3HAYCHUSI NTAPaMETPOB, XapaKTEPU3YIOLIUX COCTOSHUE BHELI-
Hell (10 OTHOMIEHUIO K OYIyIIeH TEeXHUYECKOW CHCTEME) CPEellbl, OMMCAHNUE KOTO-
PBIX HEBO3MOXHO MPOBECTH JaKE€ BEPOSITHOCTHBIMU METOAAaMHU, T. €. HMEET MECTO
BBICOKUU YPOBEHBb HEONPEEICHHOCTH UCXOJHBIX JAHHBIX.
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2) OumaeMble SKOHOMHUYECKHE TIOKA3aTen MPOEKTa SBJISIOTCS HEINHEHHbI-
MU (DYHKIIUSIMH TEXHUYECKUX W HAJEKHOCTHBIX XapaKTEPUCTHK OyIyIlew cucre-
MbI Win u3genus. Kpome Toro, B CTpyKkType 3THX (DYHKIHI collepskaTcs mapameT-
PBL, KOTOpBIE MOTYT OBITh OIpE/eNIeHbl HA OCHOBE CTATHCTUYECKON MH(OPMAITHIH.
Jia HOBBIX W3AeNuii HEOOXOAWMAasi CTaTUCTHYECKas WH(pOpMAanus MPaKTUIECKH
orcyrctByer. OHAa MMeeTCs JIMIIh B CIydae MOJACPHHU3AINH YK€ CYIIECTBYIOIIAX
CHUCTEM WM U3JETIUN.

3) CoBpeMeHHBIE KOCMUYECKHE CHCTEMbI U H3CIUS SBISIOTCS 00BEKTaMU
JIBOMHOTO MIPUMEHEHUS (MCTIONB3YIOTCS KaK JUIsl PEIICHMs 3a/1ad X031HCTBE HHOM
JIeATEIPHOCTH, TaK M JUIS PEHISHUs 3a/1ad HAlMOHAIBHONW 0€30MacHOCTH B 000-
POHBI).

4) OTHOCHTENBHO GOJBINAS INTEIBLHOCTh KU3HEHHOIO IHKIIA KOCMHYECKOM
texuukn (KT):

— s kocmuyeckux cucreM (KC) — 12-151er, M3 HUX OIBITHO-
KoHCTpykTopckas padora (OKP) cocrasnser, kak mpaBuio, 3 — 5 yert;

— U1 KOCMUYeCKHX pakeTHbIX KoMiuiekcoB (KPK) — 25 — 30 net, u3 aux OKP
cocTaBiseT — 5 — 8 JerT.

5) Ha ceromusi uis KOCMHYECKHX CHCTEM JBOMHOTO IPHUMEHEHUs €Ile He
chopMupoBaHa He TOJBKO METOUYECKas, HO Jake OOIIepUHATAs KpUTepHaabHas
0a3a mpoBeneHus pacyeToB 3(PPEKTUBHOCTH HCIIOIB30BAHUS TAKUX CUCTEM.

1. KputepnanbHasi 6a3a oueHk# 3G (eKTHBHOCTH MPUMEeHEHH KOCMUYECKOM
TeXHUKH

Kpurepuanbnas 6a3za 1y OUeHKH 3PQPEKTHBHOCTH TEXHUYECKUX MPOCKTOB
JIOJDKHA TPEACTaBIATh COOOM KOMIUICKCHBIA KPUTEPUH M CHCTEMY IOKaszareliei
3¢ (HEKTUBHOCTH.

CyTb KOMIUIEKCHOCTH 3aKIII0YaeTcsl MPEXJe BCEr0 B TOM, YTO B KPUTEPUH
3G GEKTUBHOCTU AOKHBI COJEPIKATHCS KaK Pe3yNbTaTHBHO-IENEBBIE, TaK U JO-
XOAHO-3aTpaTHBIE MOKa3aTean d3PPEKTHBHOCTH.

JUis TEXHHYECKHUX TMPOEKTOB TPaKJAHCKOTO MPHMEHEHUsl Ha CEerojHs cgop-
MUpOBaJiach OONICTIPHHSATAs CUCTEMa MoKa3aresei 3P PEeKTHBHOCTH:

T
— YUCTBIA JUCKOHTUPOBAaHHBIN goxon Y[/ = ZM ,
1 (1+9)
— uHAEKC noxomHoct | = % ,
13

TUI\

— HepHoJ OKynaeMocTH T, ompenensercs u3 coorHomenust 3(T,,) = Zﬂ 0,
t=1

— BHYTPEHHSISI HOpMa JOXOHOCTH BH/] onpenensiercs U3 ypaBHEHHUs

n
JuC
t

o (L+BH/)
rae: t — rox peanusanuu MpoekTa; T — MPOAOIKUTEIBHOCTD PEaTH3alliK POEK-
ta; /[(t) — moxomel oT peanu3aiuu npoekrta 3a rox; 3(t) — 3arparsel Ha peanusa-
MO TIPOEKTA 3a TOJ;, & — HOpMa AMCKOHTA; /{3 — JUCKOHTHPOBAHHBIE 3aTPAThI;
3(T,,) — cymMMapHble AMCKOHTHPOBAHHBIC 3aTPATHI 110 TIPOEKTY; N — MEPHOJ JHC-
KoHTHpOBaHus; /[/[C — NMCKOHTHPOBAHHBIN MIOTOK JICHEKHBIX CPEJICTB.
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B kauectBe kputepust 3GHEKTUBHOCTH JUIS MMPOSKTOB I'PaXKIAHCKOTO MpUMe-
HEHUS UCTIOIB3YIOT, KaK MPaBUIIO, WHAEKC JOXOTHOCTH JHOO CPOK OKYIaeMOCTH
TIPH MIEPEBOIE OCTAIBHBIX MOKA3aTeseil B OTpaHIYeHUs.

J1 TeXHIYECKUX TPOEKTOB YUCTO OOOPOHHOTO MTPUMEHEHUS B Ka4eCTBE KPH-
Tepust 3)(PEKTHBHOCTH HCIIONIB3YETCs, KaK MPaBIIIO, BETMYMHA 3aTPaT Ha BBIIOJ-
HEHHE LeNeBoH 3a1auu ( Z, ) IpU YPOBHE HAJIE:KHOCTHU BBIIOJIHEHUS LIE€IE€BOH 3a-

Jauu (Uez ) HE HIKE 3371aHHOTO
ZCZ = f(Tp, Ep,ch)—)min, Hez Zb, kTU >C.

B xauectBe kputepus 3)PEKTHBHOCTH peXe UCTOIB3YeTCs MaKCHMaTbHBIN
YpOBEHb HAJIS)KHOCTH BBITIOJHEHHS IEJIEBOM 3a/Jaudl MPH 3aTpaTax He BEIIIE 3a-
JNAHHOU BEJIMYUHBI

Hez = f(Tp, Ep)—>maX, ZCZ SZO’ kTU ZC,

rae Zg; — BENMYMHA 3aTPaT Ha BHINOJIHEHUE LIEIEBON 3a1a4H; Tp, Ep — COOTBET-

CTBEHHO CHCTEMa TAKTUKO-TEXHUYECKUX M IKCILTyaTAIlHOHHBIX MapamMeTpOB TEX-
HUYECKOW CHUCTEMBI BOCHHOI'O HAa3HAYEHMs; oy — BEPOSATHOCTH (HAIEKHOCTB)
BBITIOJTHCHUST LIEEBOM 3a1aum; D — HWKHAS TpaHWIA JOMYCTHMOTO YpPOBHS
HAJeKHOCTU BBITOJIHEHUS LENEBOH 3af1aun; Z, — BEPXHss I'PAHUIA JOIYCTHMBIX

3aTpaT Ha BBHINOJHEHME LeTeBOH 3amaun; Ky, — TeXHUMUECKuil ypOBEHb cO3JaBac-

MOH TEXHHYECKOW CHCTEMBI; C — HIDKHSS I'PaHUIA 3HAYCHHMS [MOKA3aTels TEXHHU-
YEeCKOT0 YPOBHSI.

[IpuBenennas Hike KpuTepuanbHas 0a3a g oueHKH dddexruBHOCcTH OKP
KOCMHYECKOH TeXHHKH COpPMHUpPOBaHA HAa OCHOBE aHAJM3a CYIIECTBYIOIIUX KpU-
TEPUEB W TIOKazarenell d(P(HEKTHBHOCTH C YYETOM OCOOCHHOCTEH KOCMHYECKOMH
TEXHUKH H €€ TBOWHOTO IPUMEHEHUS.

B ocHoBy kputepuanabHOil 0a3bl MOMOKEHBI CIEAYIOIINE MoKazaTenu 3¢ dex-
TUBHOCTH:

— k03 duimMeHT BhIrOA-3aTpaT (AHAJIOT WHJAEKCA JOXOJHOCTU JJIS TPaKIaH-

CKHMX TEXHHYECKUX IPOEKTOB);

— BeJIMYMHA TOJIYYCHHOTO MOJie3HOro 3¢dekra (CyMMa KOMMEPUYECKOTo 3¢-

(bexTa u Ipyrux noae3Hsix 3PpPexToB);

— K03 GUIHMEHT TeXHUUeCcKol 3peKTUBHOCTH;

— MHJIEKC JOXOJHOCTH (KOMMEPYECKOH);

— K03 GUIHMEHT 1LieNIeBOoi 3P PEKTHBHOCTH;

— CTETeHb PUCKA Pean3alii HayYHO-TEXHUYECKOTO MPOEKTa.

Kommnexcuerit kputepuii 3ppexTuBHOCTH poekToB co3nanust KT nmeeT Bu:

KPE=(W,Z,T,R), (1)
1IE
W =<W1,W2>, R:<R1,R2>, Wl :7, W2 :kTE y
rae W —sddextuBHOCTS; Z — 3aTpaThl HA PeaIM3aLMUIO MPOEKTa; 1 — MPOaoII-
x)utenbHOCTh BhIoMHeHUs: OKP; R — cremneHs pucka npu peann3anuu MpoeKTa;

R, — cTeneHp pucKa yBEIMUCHHMS 3aTpaT Ha peaH3alHio NpoekTa; R, — creneHs
puCcKa CHIDKEHUs mosie3Horo 3ddekra; W; — cOOTHOIIEHNE BETUIMHBI 0XKHIAEMO-
ro noJyie3Horo 3¢ ¢exra K BeIMIMHE 3aTpat (aHaJIor 3KOHOMUYECKOH 3¢ EeKTHBHO-



CTH B MHBECTHIMOHHBIX MPOEKTaX IpakJaHCKoro HazHadeHus); W, =Ky — moka-

3aTeb TEXHUYECKOW I(P(PEKTUBHOCTH, KOTOPHIM ONpeAeseT YPOBEeHb KOHKYPCH-
TOCIIOCOOHOCTH M YPOBEHb COBEPINICHCTBAa HOBEHIIEro o0pasiia MM TeXHOJIOTHY;
IIE — none3Hblid 3G deKT.

C MeToIuecKoi TOYKH 3pEHUsI TPOOIEMHBIM SIBIISICTCS IOCTPOCHUE CTPYKTYPHI
Y aHAJIUTUYECKUX BBIPAKCHUH ISl KOJIMYECTBCHHOMU OlleHKH nokazareneid W u R .

[IpuBeneHHBIN HIDKE METOIOJIOTHICCKIH TIOIX0 K ONpeaeIIeHI o BemanH W
u R chopmupoBaH Ha OCHOBE TEOPETHUECKHX MOTOKEHUH, TPUBEICHHBIX B [6, 7].

s kpynmHOMacITaOHBIX MPOEKTOB TOCYAaPCTBEHHOTO 3HAUEHHS, TAKMX Kak
KOCMHYECKHE CHCTEMbl, KOCMHUECKHE PaKeTHBIE KOMIUIEKCHI U T. ., B 3aBUCUMO-
CTH OT 00JIaCTH NMPUMEHEHHUS MOJyYSHHBIX Pe3YyJIbTaTOB, MOTYT OBITH CIEAYIOIIHE
BH/IBI TTOJIE3HBIX 3P PEKTOB:

— IPSAMOH 3KOHOMHYECKHUH M KoMMepueckuii adpdext ( £y );

— HenpsIMOi (KOCBEHHBIIT) SkoHOMHYECKHH 3P deKT ( £y );

— TexHonoruueckui 3¢pdexr ( £y );

— 3 dekT B chepe HaIMOHATBHOH O0e301macHOCTH 1 000pOHSI ( E1yp0));

— conmanbHbi a3 dext (Eq );

— sKonormdeckuit 3pdext ( Egy );

— BHEIIHETIOIUTHYCCKUHN dPPEKT ( E ;).

[Monesnslit 3¢ deKT yaoOHO MpeACTaBUTh B BUAE KOPTEkKa:

1IE = <EE'EHE' Epnpor Ey Ecy Epk EBH> '

Cremyer OTMETUTB, YTO METOAAMH NIPSIMOTO W3MEPEHUSI MOXKET OBITH Onpesie-
JIEH TOJIBKO KOMMEPUYECKUH dPPEKT.

Bemmuuna mone3Horo sgdexra oT mpUMEHEHNSI KOCMUYECKUX CHUCTEM M KOC-
MHUYECKUX PAKETHBIX KOMILJICKCOB B 3HAYMTENBHOW CTENIEHH OIpeelsieTcs UX oc-
HOBHBIMH TEXHMUECKHMH M JKCILTYaTAIMOHHBIMH XapaKTEPUCTHKAMH {T; |, yCJI0-

Busmu npumeHeHust (UP ), mpogomkurensrocThio OKP (T ), mpomomxutensHO-
CTBIO KM3HEHHOTO WHKIA (7 57, ) M TEXHMYECKMM yPOBHEM HOBOro obpasua Koc-

MHYeCKON TeXHHUKU ( Ky )
IE =F ({1 JUP, T, Ty Ky) -

[psimoit sxoHOMKueckuii 3¢ dext ( £y ) ABIseTcs pasHULEH MEXIy CyMMOH

MOJIyYEHHOI'0 BAJIOBOI'O J0X0/Aa (BBIPYYKH) M CYMMOM MOHECEHHBIX PacxollOB B
mpoliecce CO3AaHus U dKCIUTyaranuu (Mcroib30Banus) HoBoro obpasua KT. Ips-
MO SKOHOMHYECKHH 3((EeKT IKBUBAIICHTEH YHCTON NPUOBLTH, KOTOpast oopa3yer-
csl B pe3yiibTare Mpou3BoJicTBa M peannzanui KT Ha pelHKE KOCMHYECKOW IpO-
OYKLIUHU U yCIyTr. DKOHOMUYECKOe U3MepeHne 3Toro 3¢ ¢exra odecreunBaeTcs Me-
TOJaMU OYXTajTepcKoro ydera.

Hemnpsawmoii sxonommuecknit 3pdext ( £y ) ABIAETCS YaCThIO YUCTOIN MPHOBI-

JIM, KOTOpas oOpa3yeTcs 3a CYET UCIOJIb30BaHNs KOCMUYECKUX TEXHOJIOTUH B ce-
pax XO34MCTBEHHOW [ESITEIbHOCTH, HAlPUMEP: CEIbCKOE U JIECHOE XO35HCTBO,
reosioropassezka, kaprorpagus u T. 1. [IpsMoe s5KOHOMHUECKOE U3MEPEHUE ITOTO
s deKxTa HEBO3MOKHO, HO OH MOXKET OBITh PACCUUTAH C HCIIOJIH30BAHUEM HMMEIO-
mieiicst Oyxrantepckoil u cratuctuueckoi nHpopmanuu. Takum oOpazom obecrie-
YUBACTCS SKOHOMHUYECKOE U3MEPEHHE TOro 3 deKTa.



OddexT B chepe HaMOHAIBHON 0€30MaCHOCTH U 000pOHBI ( Ejyp) onpene-

JISIETCS:
— 9KOHOMHEH TOCYIapCTBEHHBIX CPEICTB, HEOOXOMUMBIX It O0OeCIeUeHHUs
COBPEMEHHOI'0 YPOBHSI HAIIMOHAJILHOUW 0€30MacHOCTH B OOOPOHEI, 32 CUET HC-
M10JIb30BaHUsI KOCMUYECKHUX TEXHOJIOTHH;
— BEJTMUMHON BO3MOXHBIX JOMOJTHUTEIHHBIX 3 KOHOMUYECKUX BBITOJ TOCYAAPCTBA,
KOTOpBIE MOTYT OBITH TIOYYEHBI 32 CUET MPUHATHS TOCYAapPCTBEHHBIX YIIPABICH-
YECKUX PEIICHUI Ha OCHOBE JIOCTOBEPHON KOCMIYECKOM HH(OPMAIIHH;
— BEIMYMHON CHIDKEHUS YOBITKOB TOCYAAapCTBa OT BO3MOXHBIX TEXHOT€HHBIX
Y IPUPOJHBIX KATAKIU3MOB 33 CUET IIUPOKOTO HCIOIH30BaHUS KOCMUYECKOM
Y HaBUTAITMOHHOW WH(OPMAITHH.
OddexT Eyp, HE NMOMISKHUT NPAMOMY U3MEPEHMIO B JEHEKHBIX €IAMHMIAX,

HO MOXXET OBITh OLICHEH B JICHEKHOM BBIPR)KEHUH IyTEM HCIIOJIb30BaHUS MaTeMa-
TUYECKUX MOJENeH, TOCTPOEHHBIX Ha OCHOBE HEUETKHX MHOXECTB M HEUETKOH
norukd. [1o cocTosHUIO Ha CEroAHs HU OAWH MPOEKT B 001aCTH KOCMHUUYECKON TeX-
HUKHU, KPOME CUCTEM CIyTHUKOBOW CBSI3U, HE SIBIISIETCS BBITOJAHBIM C KOMMeEpUe-
CKOH TouKkM 3peHus. HecMoTps Ha 3TO, MHOTHE CTpaHbl aKTUBHO Pa3BHUBAIOT WM
MBITAIOTCS CO37[aTh COOCTBCHHBIN HAIIMOHAJIBHBIM PAaKeTHO-KOCMHUYECKHI ITOTCH-
nuan. Crenyer oTMeTUTh, 4To a7 npoekToB KT koMMepueckas cocTaBisiolas
SBTISICTCSl JIUILB TOTBITKON YAEHIeBUTh Pa3paboTKy, MPOM3BOJCTBO M JKCILTyaTa-
U0 HOBBIX 00pa3loB KOCMHYECKON TEXHWKHM B MHTEpecax HalMOHAIBHOW Oe3-
OTIaCHOCTH U OOOPOHEI.

Texnonorudeckuii apdexr ( E;) onpenensercs COCTaABOM M XapaKTEPUCTHKAMU

HOBBIX KOHCTPYKLMI U TE€XHOJIOTUH, KOTOpble OyIyT CO3JaHbl B IPOLIECCE BBINOIHE-
st OKP u MoryT OBITH WCIIONB30BaHbI MPH M3TOTOBICHWN HOBBIX oOpasmoB KT, a
TaKKe 3a CYCT HMCIOJb30BaHMS STUX KOHCTPYKLMH M TEXHOJIOIMH B IPYIHX OTPACISIX
JUTSL TIPOU3BOJICTBA TIPOAYKIIMHM MIIMPOKOT0 NOTpeOieHus (Tpancdep HOBEHIIINX TEXHO-
noruit). 1ot 3¢ deKT moATaeTcs N3MEPEHHIO B ICHESKHBIX SIMHATAX, HO 3HAYUTEIEHO
CIIOKHEE, YeM M3MEepPEHHE KOCBEHHOTO 3KOHOMHYECKOTro 3¢ deKTa.

Conmanbaelit 3ddexr ( E-) onpenensercs MaciITaboM U HPOAOIKUTENIBHO-

CTBIO TPOW3BOJICTBA, TEXHMUYECKOW M TEXHOJOTHUYECKOW CIIOXKHOCTBIO MPOU3BO/I-
cTBa HOBBIX 00pa3ioB KT, pocrom yucia paboyux MeCT U peajbHON 3apabOTHOMH
wiatel. OlleHKa BETMYUHBI 0)KUIAEMOTO CONMAIBLHOTO d(p(deKTa B JEHEKHOM H3-
MEpEeHHH B OOJBIIMHCTBE CIlydyaeB BO3MOXKHA [4], HO SBISIETCS OYEHb CIIOKHOM
3agaueil. Ha ocHOBe MpHBEICHHBIX SKCHEPTHHIX OIEHOK BEJIMYMHA COIMAIBHOTO
addekra s npoekToB KT nMmeer BenmnunHy ONU3KYIO K MOTPENIHOCTH OIEHKH
moJie3Horo 3ddekra B chepe HAIMOHAIBLHON 0€30MaCHOCTH U OOOPOHBI M TEXHO-
sorudeckoro 3ddekra. Micxons u3 3toro, B nporecce (GUHAHCOBO-KOHOMHYECKOTO
000CHOBaHUS TIPOEKTOB KOCMUYECKOH TEXHHUKH HEIeIecoo0pa3Ho MPOBOIUTH pac-
YETHI [0 OLIEHKE COIMANBHOTO 3 deKTa B ICHEIKHOM U3MEPECHHUHU.

Okonorndeckuit 3pdexT ( E gy ) onpenensercs TeXHOIOTHYECKMMHU U KCILTY-

aTaIlMOHHBIMU XapaKTEPUCTUKAMU HOBBIX 0Opa3IlOB, COCTABOM ¥ BEITUYHHOW BO3-
MOJKHBIX BBEIOPOCOB B OKPYXKAIOIIYI0 CPEAY, MOTCHIIUATHHBIM I[EJIEBBIM JIOXO0M,
00YyCIIOBJIGHHBIM CHHXCHHEM BEIHMYMHBI SKOJIOTHUYECKOTO yIIepOa 3a cueT omnepa-
TUBHOTO BBISBIICHVSI HETATHBHBIX M3MEHEHUH 3KOJIOTHYECKOTO COCTOSHHUS OKPY-
)Karomie cpespl. IToT 3P hEeKT moaaaeTcs OIEHKE B JICHEKHBIX €UHHUIAX MyTeM
KOCBEHHBIX H3MEPEHUIA.



Buemnuenonurtuieckuit apdekr (E,,) ompenensercs dKOHOMHEHW Tocyaap-

CTBEHHBIX CPEJICTB, HEOOXOIUMBIX JUIS CO3/aHUS M TMOIJICPXKAHUSI T'eOMOJUTHYIC-
CKOTO0 MMUJIXKA CTPaHbI, U BO3MOKHBIMHU BBITOJIaMU YKpauHbI B chepe MexTyHa-
POJTHOTO COTPYIHUYECTBA B 00JACTH OYIYyIIET0 MPOMBINIJICHHOTO UCIIOIb30BaHUS
kocMoca. DQQEKT £, , Kak U 3QPEKT Ep,, HE NOATAETCS IPSIMOMY U3MEPEHUIO

B JICHE)KHBIX €AMHUIAX, HO MOXKET OBITh OLIEHEH C UCIONb30BaHUEM MaTeMaTHue-
CKUX MOJIeIici Ha OCHOBE HEUETKUX MHOXECTB U HEUETKOM JIOTUKH.

[MonTBepkaeHHEM BO3MOXKHOCTH OLICHKH B JICHEKHOM H3MEPEHHUHU TOJIE3HBIX
3¢ (heKkToB, KOTOpble HE MOTYT OBITh OMpEAeNeHBI C IMOMOIIBIO MPSAMBIX H3Mepe-
HUM, MOXET CIYXHUTh OLEHKa MoJie3HOro 3p(dexra OT MCIONb30BaHHUA 00pa3LoB
KT EBpomneiickumM KOCMHYECKUM areHTcTBoM [1].

st mpoektoB mo co3nannio KT monesHsiid a¢dexT 1enecoodpasHo pasio-
JKHUTh HA TPH COCTABHBIC YACTH: MPSIMOM YKOHOMHUYECKHIA 0X07 (B (hopMe YHCTOTO
JUCKOHTHPOBAHHOTO J0X0/a), HEMPsIMOi 10X0J (Kak OICHKA MOJyYeHHBIX CTpa-
HOW M OOIIECTBOM KOCBEHHBIX SKOHOMHYECKHX BBITOJ), U JPYTUe JOTOIHUTEIb-
HBIE BHITOBI (TpaHchep HOBEHWIIMX TEXHOJIOTHH, pocT 0€30MacHOCTH U 0OOPOHBI
CTpaHbl, POCT MOJUTUIECKOTO Beca Ha MEKAYHAPOTHOM YPOBHE U T. JI.).

Hcxons w3 obmero komruiekcHoro kputepust (1), st cucteM ABOHHOTO
Ha3HA4YCHHUS B KadecTBE TOKazareneil 3((eKTHBHOCTH IIelecoo0pa3Ho BHIOpATh
MHUHHUMAJIBHO JOIYCTUMOC U HaI/I6OJ'ICC I/IH(I)OpMaTI/IBHOG MHO>XECTBO TEXHHKO-
SKOHOMHYECKHX MapaMeTPOB:
iyl +H/J+ /B .

;

— k03¢ $UIMEHT BbIroa-3aTpar K, = cH

— IIPUBEJICHHBIA MHIEKC JOXOAHOCTH | ;) = L ;
ACH - (1_711{50)

— UHTETpallbHBII MOKa3aTelb TeXHUIECKo! 3P dekTuBHOCTH Ky = oy - Ky,
rae Y/[/] —4ucThlii IUCKOHTUPOBAHHBIM A0X01; H/[ — COBOKYIHOCThH HENPSMBIX
JI0OXOJ0B, KOTOphle oxumaroTcsi oT ucnonb3zoBanus KPK u KC; /[B — momonHu-
TEJbHBIE BBITO/IBI OT HCHOJIBb30BAHMS KOCMHUYECKUX TEXHOJIOTMH B cepe Halumo-
HaJILHOW 0€30MacHOCTH M 00O0POHBI, TpaHcdepa HOBEHIMX TEXHOJOTHA, MOBHIIIe-
HUS TIOJIMTMYECKOrO Beca CTpaHbl Ha MEXIYHapOIHOM YPOBHE U T. A.; JCH —
JHUCKOHTHUPOBAHHAS CTOMMOCTb MHBECTULINIL; M50 — YAENIbHBIN BEC HCIOIb30BaA-

Hust Texandeckoro pecypca KPK n KC B nnTepecax HaunoHaibHOM 0€30MacHOCTH
U 00OPOHBI; Oy — CTATHCTUYECKHH KO3(M(UIMEHT NPONOPLUHOHATBHOCTH; Kpyy —
MoKa3aTenb TEXHUYECKOTO YPOBHS JUIS PaKeThI-HOCUTENS WM KOCMUYECKOro arma-
para 1o OTHOLIEHHIO K JIy4IINM MHUPOBBIM 00pa3iaM (XapakTepu3yeT COBEPILCHCTBO
o0paslia 1 ero NOTeHIMAILHYI0 KOHKYPEHTOCIIOCOOHOCTh HA MUPOBOM PBIHKE).

B cnydae, korza napamerp Mygo =0, KoMIuleKcHbIi kputepuii d3gpdexTrBHO-
ctu (1) TparcopMupyeTcss B KPUTEPHA OIpeIeIeHHsT SKOHOMHYECKOHN 3P PEeKTUB-
Hoctu OKP rpaxianckoro HazHaueHus [2, 5, 8]. B cirydae korga mygo ~1, kpu-
tepuit apdexTuBHOCTH (1) TpaHchopMuUpyeTcs B KpuTepuii neiaeBoit 3hdekTuBHO-
CTH (BEpOATHOCTH BBHIMIOJIHEHHS LIEJICBON 3a/1a4H).

2. O000mEeHHBII MOAX0 K ONpeaeSIeHHI0 3aTpaT Ha BbinogHenne OKP

Kocmudeckne pakeTHbIe KOMIUIEKCHI M KOCMHUYECKHE CHCTEMBI SIBIISIOTCS
YHUKaJIbHBIMU CIOKHBIMU TEXHUUECKUMH CUCTEMaMH M, KaK MPaBUJIO, JJIs HUX HE
CyIIeCTBYeT ONM3KHMX aHanoroB. [1o 3Toil nmpuyrHE B OCHOBY MOJICNH pacyera 3a-
Tpar Ha co3nanue KT monoxkeH mMeTon MOKOMIOHEHTHOH (auddepeHuuanbHom)
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a”aoruu, notomy uto oopasusl KT MoryT comepkaTtb B CBOEM COCTaBE HIIEMEHTHI
(momcucTeMsbl, MPUOOPEI, arperarsl, y3ibl), 11 KOTOPBIX €CTh aHanoru. M3BecTHo,
910 JI00as CI0KHAS TEXHUYECKasl CHCTEMa MOXET OBITh MpeaCTaBiIeHa (yHKINO-
HaJIHO-MEPApXUUeCKO CTPYKTypol (HampaBiieHHbIE APEBOBUAHBIC Tpadsbl), T. €.
MOXeT OBITh A€3arperupoBaHa Ha COCTaBHBIC YACTH [0 JH0O0r0 YpOBHS BXOISIIUX
B Hee KOMIIOHEHT. [le3arperanms (IEKOMIO3UIMS) MO3BOJSIET BCerja HAWTH HE
MEHEE OJHOTO M3JEeNHA-aHANOTa Al COOTBETCTBYIOLIMX KOMIIOHEHTOB. 3aTpathl
Ha pa3pabOTKy W M3TOTOBIICHHE AE3arperHpOBaHHOTO H3JENHS MOTYT OBITH Mpel-
CTaBJICHBI CYMMOMH 3aTpaT Ha KOMIIOHEHTHI U CUCTEMHBIE PAcXoAbl (Ha pa3paboTKy
NPOCKTHOM M KOHCTPYKTOPCKOHM JAOKyMEHTAalWH, COOPKY M MCIBITAHHS W3IENHs),
YAEIBHBIN BEC KOTOPBIX B CTOMMOCTH IIPOEKTA U3BECTEH. MeTOx MOKOMIIOHEHTHON
aHaJIOTHH TIO3BOJISIET MPOBECTH HamOoJiee MOTHBIA U OOBEKTUBHBIN y4deT (akTo-
POB, KOTOpBIE BIMSIOT Ha BEJIMYMHY 3aTpPaT, PH 3TOM AOCTUIAETCs] HanOOIbIIas
TOYHOCTH NMPOTHO3UPOBAHMS 3aTPaT Ha MPOEKT, KOTOPBIM B AajbHEHIIEM Ipen-
CTaBIISICTCS KaK ONBITHO-KOHCTPYKTOPCKas padoTa.

JlaHHBIE 1O M3IENUsIM-aHAJIOraM IIOJIBEPraroTCs HKCIEPTHOM OLIEHKE Ha ypo-
BeHb J0CTOBepHOCTH. Kpome Toro, Ha sKCIepTOB Bo3naraercs 3aaada GpopMupo-
BaHMs OTCYTCTBYIOLIMX HCXOJHBIX JAHHBIX, KOTOPHIC HANPSIMYIO HE BIHSIOT Ha
3HauYeHHe MMoKasarenei 3¢ (HhEeKTUBHOCTH, 2 IMEHHO:

— OIpeAeICHHE IUara3oHOB BO3MOXKHOI'O M3MEHEHHS TEXHHYECKUX XapaKTe-
PHUCTHK IepcneKTHBHbIX 00pa3uoB KT, mpu 3ToM B KauecTBe MCXOAHBIX AAHHBIX
HCIIOJIB3YIOTCS PE3YyJIbTaThl SKCTPANOISIMY TeHaAeHuui pa3Butus KT;

— GopMupoBaHME MAAHHBIX [UIA ONpPENENCHHUs IOKa3zaTeJed TEeXHUYECKOTo
YPOBHS, HOBU3HBI, TEXHUYECKOHW U TEXHOJIOTHYECKON CIIOKHOCTH HOBBIX 00Pa3LIOB;

— onpeaeneHue oxkugaeMoil npogoxuTenbHocTy BoinonHenus OKP u panu-
OHAJBHOU MPOAOJIKUTEIEHOCTH SKCIUTyaTal[Mi HOBBIX M3JENINH;

— IPUBEICHUE JAaHHBIX IO 3apyOeXHBIM M OTCUECTBEHHBIM H3IEIUAM-
aHajoraM K 3KOHOMHYECKHMM M IPOU3BOJCTBEHHO-TEXHOJIOTMYECKUM YCIOBHUIM
YKpauHbl HAa MOMEHT NIPOBEACHUS PaCUCTOB;

— opMupOBaHHE AONTOCPOYHOTO MPOTHO3a MOTPEOHOCTEH B KOCMHYECKUX
CpeACTBaxX M ycilyrax;

— ¢opMupoBaHME JaHHBIX IJIs1 IPOBEIEHHS PACUETOB B CIy4ae, KOTAa B OCHO-
By pa3pabotku 00pa3uoB KT nonoxens! HOBble pr3ndeckne NPUHLIUIIBL

— (hopMHpOBaHKE TAHHBIX IS pacyeTa MOTeHUAIBHOTO 10J1e3HOro 3¢ exra, Ko-
TOPBINA MOKET OBITh TIOJTyUYeH B IpoLecce NPUMEHEeHusI (KcIuTyaranun) oopasuos KT;

— ONpeZAeTICHNE COCTaBa M OCHOBHBIX TEXHHYECKHUX XapaKTEPUCTHK KpUTHYE-
CKM Ba)XHBIX TEXHOJIOTHH, pa3paboTKa KOTOPHIX HeoOXoauma il oOecredeHHs
PasBUTHSL KOCMHUYECKOW TEXHHKH W TOBBIIICHUS €€ KOHKYPEHTOCIIOCOOHOCTH Ha
MHUPOBOM PBIHKE KOCMUYECKUX YCIYT U TEXHOJIOTHI.

Ilo pesynbraram paboTBl 3KCIEpTOB (HOpMHUpYyETCsl Ouana3oH (HIKHSS U
BEPXHsISI TPaHMLA) BO3MOKHOTO M3MEHEHHUS! BXOJHBIX JAaHHBIX, HCIIOJIb3yEMBIX B
pacuerax, U Iuana3oH Hanbojee 0KUAAeMbIX X 3HaYCHUH.

[lonmy4yeHHBIE 3KCIEPTHBIM IIyTEM JaHHBIE W PE3yJbTaThl aHAIUTHYECKOH 00-
pabotku mHpopManuu u3 MHopManMoHHO-aHATUTHYECKOH CHUCTEMBI olecrede-
HUS MapKeTHMHTOBOW JIEATEJBHOCTM Ha MHPOBOM pBIHKE TpPaHCIOPTHO-
kocMudeckux yciyr (paspadorana U'TM HAHY u I'KAY no xontpakry ¢ I'KAY)
UCTIOJIB3YIOTCA U1 (POPMHUPOBAHMS MaTEeMAaTHUYECKUX MOJEIEeH HAa OCHOBE HEYeT-
KUX MHOXECTB U HEUYETKOH JIOTUKHU [3]. DTH MOJENHN UCHOIB3YIOTCS IJsl pacuera
nokaszareneil 3(pGEeKTUBHOCTH MPOEKTOB, YTO JAaeT BO3MOXKHOCTH 3HAYHUTEIILHO
CHU3UTh YPOBEHb HEONPECICHHOCTH AAHHBIX, UCIIOJIB3YEMBIX JUIS pacueTa MoKa-
3areneit 3h(HEeKTUBHOCTH MPOEKTOB 110 co3fanutio oopasuos KT.



B ocHOBy pacdera OXHIaeMBIX 3aTpaT TOJOXKEH NPUHIHUI EHTPATHHOTO
anemenTa KPK u KC u meron nmoxkomnoneHTHOH aHanoruu. CyTh NpHHLMIA LIEH-
TPAIBHOTO 3JIEMEHTA 3aKJIfovaeTcs B TOM, uTo u3 cTpykTypbl KPK mm KC Beize-
JIeTCsl OJIHA WJIM HECKOJBKO COCTaBISAIOLIMX KOMIIOHEHT IEPBOTO YPOBHS, KOTO-
pBIe IMEIOT HanOOJIBIINN yIETHHBIN BEC B BEJIMUWHE OOMIMX 3aTPaT. ITO IMO3BOIISI-
€T IPOBOJUTH OTHOCUTENBHO AETAIbHBIN PacyeT TOJIBKO EHTPATbHBIX 3JIEMEHTOB.
HentpansasiM 3nemenToM B KPK u KC sBisieTcst mepBBIii TETHBIN OIBITHEIN 00pa-
sew: anst KPK — pakera-HocuTens 1 6a30Bble KOMIIOHEHTHI CTAPTOBOTO KOMILIEKCA,
st KC — kocmugeckuit anmapar. Croumocts OKP m pacmipeneneHre CTOMMOCTH
IO ATaraM ONpEeJeIsIeTcs Ha OCHOBE IOCTATOYHO YCTOMYMBOTO JAJIsl JAHHOTO KJlac-
ca u turma KPK mwm KC mpornenTHoro cootHommenus crommoctr »TanoB OKP k
CTOMMOCTH W3TOTOBJICHUS MEPBOTO OMBITHOTO 0Opasia. OMBIT aBTOPOB IO MPOBe-
JIeHNI0 (PMHAHCOBO-PKOHOMHYECKHUX PAacUeTOB B chepe KOCMHYECKOW AEATeIhHO-
CTH CBHUJCTENBCTBYET O TOM, YTO 3TOT METOJ AOCTATOYHO SPQPEKTHBEH MO COOT-
HOIIIEHUIO: TOYHOCTH PacyeToB / 3aTpaThl BpEMEHH Ha UX TPOBEICHNE.

Bce nokazarenu, ucnonb3yeMble B pacyeTax OKHAAaeMbIX 3aTpaT U BBITO, TIPHBO-
JUITCS K €IMHOM TEXHUKO-3KOHOMUYECKOH 0a3e Ha MOMEHT MPOBECHUS PaCcIeTOB. JTO
MO3BOJISIET 00ECHIEUNTh MMPABOMEPHOE COTIOCTABICHUE MPOUUIBIX U OYIyIIUX 3aTpaT u
SKOHOMHYECKHX BBHITOJ] 6€3 HEOOXOAMMOCTH ydeTa YPOBHS MH(ISAINH U IeBaJIbBAIN
HAIMOHAJILHOW BaMOTHL. Bo3aMoxkHas Oyyias HHGUIAIMS U ISBATbBAINS HAIIMOHAITb-
HOU BaTIOTHI YYUTHIBAIOTCS IIPH ONPEIEIICHHN YPOBHS PHCKa IMPOEKTA.

OO01nas ynpoIieHHas cxeMa pacueTa 0KHJIaeMbIX 3aTpat Ha BbinosHeHHe OKP
HOBOTO 00pas3iia ¥ MOATOTOBKY IMPOU3BOJICTBA IMEET BU/I:

Z 113,(00) = Z 3, (tp) Ky
Z,=2Zp, (to) - [f(k,)- (o + 01y + 013 Ky ) + 1]+ Z 17, (1) ,

Z 118, (t0) = Z 1134 (to) - (A(K 7 ) = 1),
p,—P,
1-P,

[ Vi [
T,
Kpp = | I(—m , ZYi =1,
i=1 Tai i=1

f(kH) = ql(exp(qZ : kH) _1) )
9(kzxe) =expy - (Kzxe —1)

kre =exp(a- f(k,) Kzp)-exp(- ),

rac Z T3n (tO) — OXKUAACMBIC 3aTPAaThl Ha U3TOTOBJICHHUC HOBOI'O OIIBITHOI'O 06pa3ua Ha
MOMCHT BPEMCHH BbITIOJIHCHUA PACYCTOB tO ; Z Ba (tO) — INPUBEACHHBIC K 9dKOHOMHYC-

CKVIM YCJIOBHSIM YKPaHMHBI HA MOMEHT BPEMCHH ty 3aTpaThl HA H3rOTOBJICHHE OIBITHO-
ro obpasua mnenus-aHanora; K, — xko3(@UIIeHT HOBU3HBI HOBOTO 00paslia Mo OT-
HOLIEHNIO K m3femmto-aHanory, K, € (0—1); Kyp — xoadduumeHt oTHOCHTEIBHOTO
TEXHUYECKOr0 YPOBHSI HOBOIO 00pa3lia M0 OTHOLICHUIO K H3/IeNHIO-aHalIory; Z,
okuaeMble pacxozipl Ha BbinonHeHne OKP HoBoro obpasua; oy, oy, o3 — Kodhdu-
IIMEHTHI yaelbHOro Beca cronmMoct 3tanoB OKP m3nemis-ananora; Ky — xoaddu-
IIUEHT OTHOCHUTENIBHONW TeXHHYECKOH CII0)KHOCTH HOBOTO 00pasia; Kyyo — Koadhuim-
CHT OTHOCHTEIIHHOM TeXHOJIOIMYECKOH CIIOKHOCTU HOBOTO 00pasia; Z 7z, (ty) — oxu-
JaeMble 3aTpaThl Ha TIOATOTOBKY MPOM3BOJICTBA HOBOTO 00pasua; Z ;5,(ty) — pacxoxst
Ha IIOJTOTOBKY IIPOU3BOACTBA aHajIOra, IMPUBCACHHLIC K OKOHOMHYCCKUM YCJIOBUAM
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praI/IHI:I Ha MOMCHT BpEMCHU tO , T T, — TCXHUYCCKHUC XAPAKTCPUCTUKU HOBOI'O

Hi' ‘“ai

o0pas3ia 1 aHaJora COOTBETCTBEHHO; Y; — BECOBOM KO3((UIMEHT BaKHOCTH | -TO MO-
KazaTessl TaKTHKO-TexHudeckux xapakrepuctuk (TTX); a,f, ¢, 0y, v — sMmmpHyde-
ckre Kod(QdUIMEHTH], XapaKTepHble 11 JaHHOro kiacca wsnenmit KT; P, P, —
YPOBHH HaJIe’KHOCTH HOBOTO 00paslia M aHajora COOTBETCTBEHHO.

Croumocts OKP B OCHOBHOM OTIpeAeIsieTCs] MPUBEACHHON K IKOHOMHIECKIM
YCIIOBUSIM Y KpanHBbl CTOMMOCTBIO OTIIBITHOTO 00pasia u3/ieusa-aHanora, TeXHuqe-
CKAMHU W TEXHOJIOTUYECKUMH TTapamMeTpaMH, XapaKTepU3yIIUMH OTINYNe HOBOM
KOHCTPYKLHUHU OT U3JeIHA-aHaJIora, TAKUMHU KaK: ypoBeHb HOBH3HHI (K, ), OTHOCH-

TENbHbIH TEXHNIECKHH ypoBeHb (K,,, ), KOdpQUUMEHTbl OTHOCHTENBHOM TeXHUe-

CKOM M TeXHOJIOTHYECKO! CIIOKHOCTH HOBOU KOHCTPYKIMH ( Ky , Kyye )

M3 npakTUyeckoro ombiTa MPOEKTUPOBAHUS M3JETUNA KOCMHUYECKONH TEXHUKU

YCTaHOBJIEHO, 4TO 3aBucuMocts Z, = F(Z,, K, Kp, Ky, Kzye) B 0Omiem ciydae

HMEET HEIUHCHHBIN XapakTep, HO IpU OTHOCUTCIIBHO HEOOIBIINX OTIMYHIX HOBO-
T'O U3a€us OT U3ACIUA-aHaJI0Ta MPOoCIC)KUBACTCA JIMHEIHAS 3aBUCUMOCTb.

bonee JACTAJIbHOC OMMMCAaHNUE METOANYECKOIO IMoAXoaa K paCyeTy OXKUAACMbIX
3aTpar ABJIACTCA IMPEAMETOM OTI[CHLHOﬁ CTaTbu.

3. O0001IeHHbIIi MOAX0/1 K OTpPeIe/IeHHI0 BEJIMYNHbBI 0KM12€MOT0 M0JI€3HOT0
3¢ dekTa

Kak 0p110 1MOKa3aHo BBIIIE, MONE3HBIN APGEKT OT IPUMEHEHHS H3ATUI 1 CH-
CTEeM KOCMHYECKOM TEXHHKH HMEET CJIOXKHYIO CTPYKTYpy M BKJIIOYAeT HpPSMON
HSKOHOMHUYECKHH (KoMMepuecknii) 3¢ dekt, HempsiMon (KOCBEHHBIH) 3KOHOMHYE-
ckuii 3P dexT, 3pdexT B chepe HAMOHATHHON 0€30MaCHOCTH U OOOPOHEI, TEXHH-
YECKUH, COIMAITbHBIN, IKOJOTHIECKIA U BHEITHETOMUTHIECKAN 3PPEKTHI.

Meroanyeckuii TOAX0 K pacyeTy OXKHUIAaeMOro KomMmmepueckoro 3¢ dexra usio-
JKeH BO MHOTHX JIMTEpaTypHBIX MCTOYHWKAX, Hampumep [2, 8]. Pacuer oxxumaemoro
HEMPsIMOr0 3KOHOMHYECKOT0 3 exTa IpOBOANTCS 10 METOANIECKON CXeMe, KOTopast
UCIIONB3YETCsl TIPU pacdeTe KOMMEPUYECKOro 3(@exTa ¢ OTHOCHTEIBHO HEOOIBbIIMMH
M3MEHEHMSIMU B YacCTH OIPEAEIICHUs yAEIbHOro Beca B 001Iei NpHObUTH NpeapUsTHSI
(opranu3anun), MOTy4EHHOH 32 CUET MPUMEHEHHSI KOCMHUYECKON TEXHHUKH.

[IpuBecTn na’ke KpaTKOE ONHCAaHHWE METOIUYECKOro IMOJX0/Aa IO OIperese-
HHUIO BEJIMYMHBI OKMAAaeMOro mnojesHoro 3¢dekra B cdepe HaumoHanbHOW Oe3-
OIMAaCHOCTH M 00OPOHBI, BHELUTHETIOIUTUIECKON M 3KOJIOTHUECKON cepax He Mmpel-
CTaBISIeTCS BO3MOXKHBIM B 00ObeMe JaHHOH craTbu. OnucaHue MeTOJUYECKOro
NOJX0/a K ONpeNeNeHHI0 moje3Horo 3¢ddexra B ykazaHHbIX cdepax sBIsSETCS
peaMETOM OTAENbHBIX cTaTedl. CyTh HepeunCIIEHHbBIX BbIIIE NOJIE3HBIX 3 (EKTOB
packpsita B paszaeie 1.

4. O0001IeHHBIH MOAX0/ K OLleHKe PUCKOB NMPOEKTOB MO0 CO3AAHHI0 HOBBIX
00pa3uoB KOCMUYECKOIl TEXHUKH

Kax mokaspiBaer MupoBoit ombiT, OKP mo coszmanmro o0pasioB HoBewmiei
KOCMHYECKON TEXHHUKH OTHOCATCS K KJIacCy MPOEKTOB C BBICOKMM prickoM. Hepen-
KU ClIydad, Korja (pakTH4ecKas CTOMMOCTb PeaM3alliyl 3TOr0 Kijacca MPOEKTOB
MOYKET MPEBHIMATh B 2 — 3 pa3a MepBOHAYAIBHYIO CTOUMOCTb, & TTOJIE3HbIN 3P deKT
MOJKET OBITh HM)KE B HECKOJIBKO pa3 OT OXKHMJIA€MOW BEIUYMHBI, KOTOpas Oblia
oTpezesieHa Ha MPEANPOEKTHONW CTaAUU M CTAIMH SCKU3HOTO MPOSKTHPOBAHHSL.
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Ncxons u3 atoro, miis OKP 1o co3manuio HOBEUITMX 00pas3oB KOCMUYIECKON
TEXHHKH 11e7eC000pa3HO ONPEIeNNTh ABa OCHOBHBIX PHCKA:

— PHUCK YBEJIMUEHHUS 3aTpaT Ha Pealu3aLuio IPOEKTa;

— PUCK YMEHBIIECHUS BEJIMUMHBI [10JIE3HOTO 3P eKTa BCIeaCTBHE BO3MOKHOTO
CHIDKCHHSI (PaKTHUYECKOTO IMOKa3aTelsl TEXHUYECKOro YPOBHs, YBEIWYECHUS CPOKa
BeinosiHeHnss OKP, BBICOKOTO ypOBHSI HEOIPEAEICHHOCTH CTATUCTUYIECKHUX U MPO-
THO3HBIX JaHHBIX, KOTOPBIE UCHOJB3YIOTCS NIPU MPOBEIECHUH PACUETOB BEJIUIMHBI
T0JIe3HOTO 3P deKTa.

B xauecTBe mokaszarteissi ypoBHsI pHCKa LIEJIECOOOpPa3HO HCIONb30BaTh OTPHUIIA-
TEJIbHYIO Pa3HUIYy MEXIY BO3MOXKHBIM M (DAKTHYECKUM 3HAUYEHHEM IIOJIE3HOTO (-
(exTa W ero HOMUHAJBHBIM (HaMOONlee OKUAAEMBIM) 3HAUCHHEM, a TaKKe Mepy
BO3MO>KHOCTU BO3HUKHOBEHHMS ITOJOOHBIX OTKJIOHEHUHM OT HOMUHAIBHBIX 3HAYCHUM.

B cooTBeTcTBHM ¢ KOMITIEKCHBIM KpuTepreM dddextuBHOCTH (1) M1 poek-
TOB JBOMHOTO Ha3HA4YEHUs HauOoJjee CYyIIeCTBEHHBIMU SIBJISIOTCS CIEAYIOIINE BH-
IIbl PUCKOB:

— 9KOHOMHYECKUI;

— TEeXHUYCCKUH;

— BPEMEHHO.

DKOHOMHMYECKHUI PUCK BKIIIOYAET:

— PHUCK yBEIHUYEHUA pacxoAoB Ha BeinonHeHue OKP;

— PHUCK CHIDKEHHS MPSIMOTO (KOMMEPYECKOT0) T0Xoaa (YMCTHIA JUCKOHTHPO-
BaHHBINA JJOXO[T) OT HCITOJIb30BaHus pe3ynbpratoB OKP;

— PUCK CHI)KCHUS HEMIPSAMBIX TOXOJO0B U BEJIMUMHBI TOTIOJIHUTEIBHBIX BBITOA.

TeXHNUeCKU PHCK — 3TO BO3MOXKHOE YyXYALICHHE (aKTHYECKHX TAKTHUKO-
TEXHUYECKUX XapPaKTEPUCTHK HOBBIX 00pa3l0B KOCMUYECKON TEXHUKH IO CpaBHE-
HUIO ¢ HEOOXOAUMBIMHE (CHIDKEHHE TEXHUYECKOTO YPOBHSA).

BpeMeHHOH pHCK — 3TO BO3MOXKHOE HEBBIIIOJIHEHHE 3aINIAHUPOBAHHOM M-
tenpHOCTH OKP.

IlepeuncnenHble BUABI PUCKA UHTETPUPYIOTCS B COCTaBE PUCKOB YBEIWUYCHHUS
pacxooB M YMEHbBIICHHUS IMOJIE3HOTO 3¢ deKTa, Mo3ToMy sl OUEHKH 3(deKTnB-
HOCTH MPOEKTa B COCTAaB KpUTEPHs 3PHEKTUBHOCTH JOCTATOYHO BKIIOUYUTH TOJBKO
0000IIEHHBIE PUCKH.

B ¢opmann3zoBaHHOM NpeACTaBIEHUH YPOBEHb PHICKAa MOKHO 3aIIHCATh!

R1:<Z(15_ZH’ PZ>, R2:<HEG)_HEH' PHE>’

rae R; — ypoBeHb pucka yBenuueHus 3atpar; Z, — BO3MOXKHbBIE (JaKTHUECKUE 3aTpa-
THI HA PeaM3alMIo MPOeKTa; Z; — HOMHUHAJbHbIE (HanOolee 0XKHUAaeMble) 3aTpaThl
Ha peali3aluio MpoeKTa; P, — oleHka CTereHr BO3MOXKHOCTH TOTO, UTO (haKTHUECKHE
pacxofibl coCcTaBsAT BeIUuuHy Zg4; R, — ypoBEeHb puCKa yMEHBIIEHHS BEJIMUMHBI I10-
ne3Horo 3¢ dekra; [1E, — BO3MOXKHAs BEJIMYMHA (PAKTHIECKOro MojIe3HOro sddexra;
IIE,, — oxunaemMas HOMAHaIbHasl BEJIMYMHA TIoJIe3HoTo 3¢ dekrta; P, — OleHKa cTe-
TIEHU BO3MO>KHOCTH CHIKEHHS T10J1€3HOT0 3 eKTa 10 BENUIUHbI [IE ., .

HUcxonsa n3 TOro, 4TO ONPEACIICHUC OKMAACMBIX 3aTpaT Ha pajln3allvuiO IMPOCKTa
MMPOBOAUTCA HAa OCHOBC MMCHOIIUXCA CTaTUCTUYCCKUX JaHHBIX, 34 MCPY YPOBHA pHUCKa
YBEIIMYCHUA pacX0J10B YZIO6HO HCIIOJIB30BaTh CTAHAAPTHOEC OTKIIOHCHHUE O
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Tak kak 1mpu MPOBEACHUH PACUCTOB OKHIAEMBIX 3aTpaT Ha BhImoaHeHHe OKP
UCTIONB3YIOTCS JaHHBIE 110 00pa3iiaM-aHaoraM (KOTOphIE, TI0 Pa3HBIM MPUYHUHAM,
HE MOTYT OBITh JOCTOBEPHBIMH, a JIUIIb B TOW WJIM UHOM CTENICHN OJM3KH K JOCTO-
BEPHBIM 3HAUYCHUSIM), TO CTaHIAPTHOE OTKJIOHCHHE MOXET OBITh OLICHEHO B Tep-
BOM MPUOIMKEHNH CIIEAYIOIUM 00pa3oM:

1-6; AT oz
IRYA H
G = Z(qj' 3 )" qor - —+1, T
j=1 Pj
7€ (j — YYBCTBUTEJIBLHOCTh OKMIAEMBIX DPACXOJOB HA BO3MOXKHYIO BapHAlUIO

3HAYCHHUI JaHHBIX, HCIONB3YEMBIX IPH pacuerax pacxoxos Ha OKP; p; — snaue-
HHE | -ii KOMIIOHEHTBI BXOJIHBIX JaHHBIX, KOTOpas UMEET CBOMCTBA HEOINPEICIICH-
HOCTH; 8 — CPeAHMH YPOBEHb JOCTOBEPHOCTH | -ii KOMIIOHEHTBI BXOJHBIX [aH-

HBIX; Ol — OMIIUPUYECKHH KOd()(DHULMEHT, YUNTHIBAIOMINIA OCOOEHHOCTh KOCMUYe-
ckoii Texuuku (KPK, KC /133, KCC u T. n.); AT — CpoK 3aJep»KKH BBITOJHEHUS
mpoekTa, rox; 1 — oxkumaemas mpogomkurenbHocTh OKP, Tox; q — xodddumm-
€HT, ONIPEACIISAIOIIUN [UPUHY JOBEPUTEIBLHOIO UHTEPBAJIA.

Bonee TouHble 3HaUEHHs YPOBHS pHCKa pocTa 3aTpar Ha BelmonHeHue OKP
MOTYT OBITh TOJTYYEHBI METOJJOM UMHTAIMOHHOTO MoJienupoBanus mpoiecca OKP
C MCIIOJIb30BAHUEM MATEeMaTHYECKMX MOJEJIei Ha OCHOBE HEYETKUX MHOXKECTB.

Ha navanbHO# cTannu ompeenseTcs HOMUHAIbHAS BETUYHHA TTOJIE3HOTO d(h-
(exTa, KOTOpasi MOXKET OBITH MOJyYCHA IyTEM MPOBEACHUS MPSIMOTO pacyera s
HOMHHAJHHBIX BXOJHBIX JaHHBIX (0a30BbIM BapuaHT). OmnpeaeneHne ypoBHS prcKa
yMeHbLIEHUs Moae3Horo sgpdekra R, nemecoobpasHo NPOBOAUTH METOAOM KOM-
BIOTEPHOTO MOJICITHUPOBAHMUSL.

Takum o00pa3oMm, ONpeaestoTCs HEOOXOIUMbIEC IS PAaCcYCTOB BEIUYHMHBI
ypoBHs pucka Rpyp, Prg:

N, (M, M)

R =IE(M)-TIE(M”), P, ~ N

rae R,, — BO3MOXHas BEJTMYMHA CHWIKEHHUS MOJIE3HOTO d(QeKTa M3-3a HATHUHS
(bakTopoB pucka (B TOM YHCIIE BO3MOKHBIX aBApMHHBIX cUTyamui); ITE(M’) —
BEJMUMHA OXXUJAEMOT0o TMOoJIe3HOro 3¢ dekTa s MHOXKECTBA HOMHHAIbHBIX
(mambojee 0XKMIAEMBIX) 3HAYCHUH BXOJHBIX JaHHBIX (M *) — 0a30BBIIl BapHaHT;
IIE(M) — Benu4rHA BO3MOXKHOTO 10j1e3HOro 3dekra ¢ yueroM (HakTopoB PUCKa;
*

N, (M, M) — KoOIMYeCTBO CIy4aeB, KOTOPBIE MOTYT BO3HUKHYTh B IIpoOIecce
TMPOBE/ICHHS KOMIIBIOTEPHBIX 3KCIIEPHMEHTOB, P KOTOPBIX |R;;|<Q;; N — 06-
Iee KOJIMYECTBO KOMIBIOTEPHBIX KCIEPUMEHTOB; Q; — 3HAUCHHE JIOMYCTHUMOMN
BEJIMUMHBI CHIDKEHUS T10J1e3HOT0 3¢ (deKTa.

5. YKpynHeHHbIil aJ1ropuT™M NpoBeleHus pacuera oxunaemMoi 3¢pgpekTHBHO-
CTH NPOEKTA MO CO3AAHUI0 KOCMHYECKOIl TEXHUKH

J1s WinmrocTpayy M3N0KEHHOTO METO/IOJIOIMYECKOro MOAX0Aa K MPOBEIEHUIO
pacyeToB TEXHUKO-3KOHOMHYEeCcKHX mapameTrpoB OKP xocmmudeckux cucteM n KOCMH-
YECKHX PaKEeTHBIX KOMIUIEKCOB Ha pHC. | MpuBeneHa OJIOK-cxeMa YKPYIMHEHHOTO aj-
TOpUTMa pacyera rmokasarelnei dpQeKTHBHOCTH HAYIHO-TEXHIIECKOTO TPOCKTA.
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1

Bxonanast undopmanus I'enepa-
JBHOTO 3aKa349HKa

2 v

Ananus 1 popMann3aLys HeI 1 CocraB rokasareseii 1 KpHTepHeB
nasnauenus OKP KC, KPK, 9 HEKTUBHOCTH U OMUCAHUE HCTOY-

olpeieJieHHe HCTOUHHUKOB T10JIe3- HHKOB HOJIE3HOTO 3 dexTa
Horo 3¢ dexra

T3

(mpoext T3)
€CTh?,
HET
la — _ 4 —
Onpenenenne ocuosubix TTX CocTas ¥ 3HaueHue OCHOBHBIX TTX,
basa KC, KPK
nammnx =~ P > L _» 00€eCTIeuNBaIONIHX JOCTIKEHHE 110C-
TaBJICHHOH LeN
KT
' :
1
1 — 5 o
1 v
i ®dopmupoBaHue coctaBa OIiH- CocTaB OyDKafIIMX aHAJIOTOB H HX
: ’ skaimmx anajgoros KC, KPK N TEXHUKO-DKOHOMUYECKHUE ITOKA3aTEIN
' L -
1
1
L————- - =P
! —_
' v
1
1 6 p—
1
I DopMUpOBaHUE BCIIOMOTATEb- MHOXECTBO BCIIOMOTAaTENIbHBIX JIPEBO-
' Horo nepesa npoaykra KC, KPK | N BUIHBIX HAMPABICHHBIX IpadoB (me-
! PEBbS POIYKTA KaXKIAOTO M3ICIHs
Fem-===== » nepBoro ypoBHs, Bxoxsaiux B KC,
: L7200 7N
1 T
1 1
i Fo-ssoome o
\ 1 7
1 1 — — .
! ' OnpeneneHue CTeNeH: HOBU3HBI, KootprimerTsl OTHOCHTENbHON HOBI3HDI
I ! TEXHUYECKOTO YPOBHS U TEXHOJIO- k 77 » TEXHITYECKOTO YPOBHST kry , TEXHH-
] v -~
—————— r — P - = P . o
| gzz;zlﬁgxcgimgoﬁiimﬂeﬂnn’ YeCKOI kTC 1 TEXHOJIOTIMECKOH kn(c
' ’ CIIO)KHOCTH U3IENHUil IEPBOTO YPOBHSI
: pxoasmux B KC, KPK
1
1 8 \4 —
! — MHOXkeCcTBO HallpaBJIeHHEIX IpadoB
I ®opMHpOBAHHE MOITHOTO JIepeBa U3/IeNuii IepBOro YPOBHSl, BXOAAIIMX B
' N MPOAYKTa U3JCIINN NIEPBOTO ypO- N coctaB KC, KPK. Kaxnoii Bepinne
BHSI, BXoasnmx B coctaB KC, rpada cTaBUTCS B COOTBETCTBHE KOP-
KPK TEX MapaMeTPoB
<Zzz3Av kH , kn/ 'kTC , kTXC>
- ——9% — uH(OpPMaIHOHHBIE CBSI3U

Puc. 1, muct 1
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Cratuctu-
YECKHE KO-
HOMUYECKHE
JTaHHBIE

9

®opmuposanue I'enepanpHoro
rpaduka BoinoiHenus OKP

10 A 4

Pacuer npopomxutensaoct OKP
U oIpeziesieHHe BO3MOMKHBIX OTK-
JIOHEHUH CPOKOB BBINOIHEHHS

- - >

-~ u v

[IpuBeneHne TeXHUKO-?KOHOMHU-
YECKHX TOKa3aTeNnen u3/Iennii-
AHAJIOrOB K 9KOHOMHUYECKUM
YCJIOBHSIM YKpauHBI Ha Ha4aso

A 4

npoBeeHns pacueros f;

12 A 4

Pacuer OXXHUIaCMbIX HOMHUHAJIb-

A 4

<

HbIX pacxonoB Ha OKP u skcrny-
aTanuio

13 v

PacdeT BO3MOXKHOTO YpPOBHS
pHCKa YBEIMYCHHS PACXOJI0B Ha
OKP u sxcrutyaranuro (B ToM
YHCJIE C YYETOM BO3MOMKHBIX
aBapHii)

14 A 4

AHaMTHYECKHMH MMPOTHO3 (3KCT-
panonsAIysa) EeMKOCTH PhIHKA
KOCMHUYECKUX U3JETUH U yCIIyT, a
TaKKe IeH Ha HUX

YTouHeHHe YKCIIepTaMu IIPOTHO-
3HBIX JJAHHBIX EMKOCTH PbIHKa
KOCMMYECKHX H3/IeNUH U YCIyT, a
TaKXe IIeH Ha HUX

|

Puc. 1, muct 2

I'enepanbHblii rpaduk co3nanus KC,
KPK

OxkuziaeMasi poI0SKUTENIbHOCTh

OKP (T pp ), BOBMOXHBIH JHama-

3on otknonennit (AT opp )

HpPIBeZ[CHHI)Ie Ha MOMCHT tO TEXHH-

KO-3KOHOMHYECKHE ITOKa3aTe/In
H3JICTINiT-aHaJIOTOB

O’kuaeMble HOMHHAIIBHBIC PACXOJIbI
Ha OKP u skcrutyaTanuio ¢ pacrpe-
JIeJIeHHEM I10 TOfiaM

Pasmep oTkiIoHEHMIT 3aTpart OT HO-
MHUHAJIbHBIX 3HAYCHUH M KOJIUYECT-
BEHHAasi Meépa BO3MOKHOT'O UX BO3HH-
KHOBEHHS

ITporHo3HEI 00beM EMKOCTH PHIHKA
KOCMHYECKUX M3AENHI U YCIyT U
LIEHBI Ha HUX IO TOJaM

YTOUHEHHBIH NIPOrHO3 EMKOCTH PBIHKA
KOCMMYECKHX H3/EIUH U YCIyT U LieH
Ha HUX T10 TO/1aM C Y4€TOM IPOTHO3a
MOSIBIICHHSI HOBBIX Pa3pabOTOK U
HOBBIX OIEPATOPOB KOCMHUUYECKUX
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16

16

AHaNMTUYECKUI IPOTHO3 (IKCT-
pamosIys) MUPOBOTO TEXHHUYE-
CKOTO ypOBHS

17 A 4

YTouHEeHue KCIepTaMu aHaIIH-
THYECKOTO IIPOTHO3a MUPOBOT'O
TEXHUYECKOTO YPOBHs

18 \ 4

[Iporuo3 nomnu peiHKa, KOTOPYEO
3aiimyT uzznenust OKP

19 A 4

Pacuer HOMUHAJIBHBIX 3HAYCHUI
nosie3Horo 3¢ dpexra OKP

20 \ 4

Pacuer ypoBHSsI pUCKa CHUKEHUS
T0JIE3HOTO AP deKTa ¢ yueToM

aBApMHHBIX CUTyalMi

2 v

Pacuer oxunmaeMpIx moka3arene
» s¢dexTHBHOCTH

2 v

HEOIPEACICHHOCTH U BO3MOKHBIX

IIporHo3Hble TAKTUKO-TEXHUYECKUE
XapaKTEPUCTUKHU U3JEIUN MUPOBOTO
YPOBHS 10 TOAaM

Yrounennsie nporuosusie TTX n3nenuit
MHPOBOI'0 YPOBHS I10 I'0/IaM C YY4ETOM
TIOCITIEHUX IOCTIDKEHUI HayKH M TEXHUKU
Ha MOMEHT IIPOBEJICHUS PacYETOB

OsKyiaeMblii 1narnasoH 01 PhIHKA,
KOTOpY!o 3aiimyT u3nenust OKP o
rojam

HoMmuHansHOe 3HaueHKE BEJINYHHbI
1oJIe3HOro dekTa

BenunHa OTpHIIATEIEHOTO OTKIOHSHUS
110J1e3HOT0 3G PeKTa 0T HOMUHAIBHOTO
3HAUYCHHS U KOIMYECTBEHHAs Mepa ero
BO3HUKHOBECHHUS

HomunanbHble 3HaUeHHs MoKa3aTenen
9 GEeKTUBHOCTU 1 YPOBEHb PUCKA HX
CHUKEHUS

3aBepuaromue onepauu Gpop-
MHPOBaHHS KOHEYHOH HH(pOpMa-
ivivi

Puc. 1, nucr 3
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