30iprux naykosux npayb Xapkiscvrkozo yisepcumeny I[osimpsanux Cun, 2013, sunyck 1(34)

ISSN 2073-7378

VIIK 623.094

L.B. Oxnopaios', €.51. Jlemuenko', A.I'. Jmutpies

1 .. . .
Minicmepcmeo oboponu Yrpainu, Kuig

2 . « . . . . .
Xapxiscokuul ynigepcumem Ilogimpsinux Cun imeni leana Koowcedyba, Xapkie

OL|IHKA NOKA3HUKIB PU3UKY
nia YAC CTBOPEHHS1 O36POEHHS TA BIMCbKOBOI TEXHIKU

3anpononoeano nioxio 0o 6U3HauEHHs OYIHKU NOKAHUKIE PUUKY, WO GUHUKAIOMb 8 NpoYyeci 0OIpYHmMY68aHHs
ma peanizayii 0epacasHux Yinbogux 060POHHUX NPOZPAM PO3GUMKY 030POEHHS MA BIlICLKOBOT MEXHIKU

Knrwowuosi cnosa: 036poctns ma 6illcbko8a mexHikd, 0epicasia yiibosa 0O0pOHHA Npozpamad, Mamemamuyme

CnooieanHs.

BecTtyn

IMocTaHoBKA MPoOGJIeMHU. 3aX0IH IO 3aTI00IraHHIO
PU3HKIB TIOBHHHI HOCUTH HE CHTYAI[IHWi, a IIaHOBO-
MPOTHO3HHUK XapakTep, 10 nepeadayac iX HpaBHIbHY
KUIBKICHY OLIHKY, SIK ITO TIPOEKTY B IJIOMY, TaK 1 IO OKpe-
MHM €Taram >KUTTEBOrO UKy Horo BUKoHaHH: [1, 2].

OOTrpyHTYBaHHS Ta peajizallis Iep)KaBHUX IiIbO-
BUX OOOPOHHMX INPOTrpaM PO3BUTKY 030pOEHHS Ta Biid-
cekoBoi TexHiku (mami — JIITP) oOymoBitoe HeoOXin-
HICTh PO3pPOOKM METOJIB, L0 JO3BOJISIIOTH HE JIMIIE
OTPUMYBATH KiIBKICHI 3Ha4YeHHs ()iHAHCOBO-CKOHOMiY-
HOT'O, HayKOBO-TEXHIYHOrO Ta BHPOOHUYO-TEXHIYHOTO
PH3HKIB, ajie 1 IPOBOJUTH BOEHHO-EKOHOMIYHY OIHKY
iX BIUIMBY, SIK HA MApaMETPH MPOrpaMU B LIIOMY, TaK i
Ha peaiizaliio KoxHOI 3 pobiT. OTpuMaHa y IOMY
BHUIIAJIKY OLIiHKA € CyTTEBUM apryMEHTOM JUIsl PUIHHSAT-
TS PILICHHS II0 BIAIIPAIfOBAHHIO KOHKPETHHX 3aXOJIiB
IO 3HWKCHHIO PHU3HKIB [4].

Ockinbky, sik npaswio, JI1P moBunHi OyTH BUKO-
HaHi, TO 1 PU3UKH, MOB’sI3aHi 3 TX peaji3ali€elo, OIiHIO-
I0ThCSI TPOXH 1HAKIIE, HK PU3HUKU MPOEKTIB MPOIYKIIii
LUUBUIFHOTO TPU3HAYECHHSI, 10 BKIIOYAETHCS B IHBECTH-
IifHI TPOEKTH KOMEpPIHHUX CcTpykTyp. Crenudika
obrpyHTyBanHs Ta pearnizauii JI1P nonsrae y Tomy, 1mo
PHU3HKH OLIHIOIOTHCS, MO-TIepIIe HA MaKpOpiBHi, TOOTO
IIPY OIHII IIPOrpaMH B IJIOMY, MO-IPYTe, - HA MiKpO-
piBHI, TOOTO, mpH pPO3poOIll Ta BHUPOOHUITBI 3pa3KiB
030poeHHsI Ta BilickkoBoi TexHiku (nani — OBT) [4, 5].

VY 3B’s13Ky 3 UM B OCHOBY 3aIIpOITOHOBaHUX METO-
IiB TIOKJIAJICHI TPUHIMIN KOMOIHYBaHHS CTATUCTUIHHUX
METO/IIB T2 METOJIIB EKCIIEPTHHUX OIIHOK, & TAKOX PO3-
JIIEHHs TX Ha JIBI B3a€MOIIOB’sI3aHi TPYIH: Tepiia Ipy-
ra METO/iB BUKOPUCTOBYETHCS Ha €Tl OOIpYHTYBaHHS
mporpam, JIpyra — Ha erami ix peaizanii. OCHOBHOO
BiIMIHHICTIO METOMIB IMX TPyl € BUOIp TNOKa3HHKa
30UTKy. Y mepuiii rpymni B SIKOCTI NMOKa3HHUKA 30HMTKY
BHUKOPHCTOBYETHCSI CTYITIHb 3HW)KEHHSI PIBHIO BUpILIEH-
HS 3aBIaHb, L0 CTOATH TEPEJ] CHCTEMOIO MPOIYKIi
00OpOHHOTO MpHU3HAYEHHS. Y JPYTid rpyri TakuM Io-
Ka3HUKOM € BEIWYMHa 0e3pe3ysIbTaTHO BUKOPHCTaHUX

3aco0iB, Ha peaiizalilo KoHKpeTHOI pobortu. Ilpore,
JIesiKi TIOKa3HUKW PH3HKIB (HANpHKiIal, HMOBIpHICTH
YCIIIIHOTO 3aBepIIEHHs] PO0IT) € 3arajJbHUMHU JUIs 000X
Ipym.

[ToBHa o1iHKa pU3UKY, 110 BUHUKAE B IpoIleCi 00-
rpyHTyBaHHs Ta peanizauii 1P, o0ymoBiroe HeoOXin-
HICTh BUPIIIEHHS HACTYITHUX 3aBJaHb: OI[iHKA ITOKa3HH-
KiB pu3uKy cTBOpeHHs 3pa3kiB OBT; Bu3HaueHHs mpo-
THO3HUX 3Ha4eHb BapTOCTI IMPOEKTY IO CTBOPEHHIO
3paskiB OBT; oriHka cTyneHi HaJiifHOCTI ITiAIIPUEMCTB-
BUKOHABIIIB OOOPOHHOI'O 3aMOBJICHHS; KOMIUIEKCHA
ominka pu3ukiB JI[1P. PinreHHs KOXKHOTO 3 IMX 3aBIaHb
noTpedye CBOro METOAY, SIKUH BpaxoBYe OCOOJIUBOCTI
Bi/ITIOB1THOT'O 3aBJIaHHSI.

MeToro gaHoi crarti € MoOyn0Ba METOAWKH BH-
3HAYEHHsI OCHOBHHX ITOKA3HUKIB PU3UKY 1110 BUHUKAIOTh
B TIpoleci OOIpYHTYBaHHs Ta peallizalii JepiKaBHUX
LTBOBUX OOOPOHHUX MPOTrpaM PO3BHUTKY 030pOEHHS Ta
BiliICHKOBOI TEXHIKH.

OcHoBHMM MmaTepian

MeroauyHuil anapar Jjsi OLiHKM OCHOBHHX IMOKa-
3HUKIB pU3UKy cTBOpeHHs 3paskiB OBT cxemarnuno
IIpuUBeACHUH Ha puc. 1.

Sk 3a3Havanocs BWINE, PU3UK BUKOHAHHS OY/b-
sIKOT poOOTH O cTBOpeHHIO 3paska OBT (mami — mpo-
eKT), mo BKIoUaeThes no JIIP, mpencrabise coboro
MOXIIUBICTh HACTaHHS BH3HAYEHOI HECTIPHUATINBOI
mofii. Y JaHOMY BHIIQAKY II€ MOKE OYTH MOXKIIUBICTB
JIOCTPOKOBOT'O MPUIMHEHHS MTPOEKTY BHACIIIOK BUHUK-
HEeHHS1 00CTaBUH, 110 NEPENIKOKAIOTh IX IMOJABIIOMY
MPOBEACHHIO, YU HEOTPUMAaHHS 3aJaHuX (3arIaHoBa-
HUX) PE3YJbTATIB IiCHIs 3aBEPIICHHS IIPOEKTYBaHHSI.

3anporoHOBaHUI METO/I BpaXOBYE OCHOBHI (pakTo-
pH CTaTUCTMYHOI HEBM3HAYEHOCTI, IO XapaKTepHi s
cydacHuX yMoOB peaizamii JI[IP, Ta BKIFOUa€ METOAUKA
OLIIHKM 3Ha4€Hb OCHOBHUX ITOKa3HHWKIB PH3UKY Ha IoYa-
TKOBOMY €Talli BUKOHAHHSI IIPOEKTY Ta INHAMIKH PH3HKIB
y Tpolleci BUKOHAHHS TPOEKTY, a TaKOX BpaxyBaHHS
0COOJIMBOCTEH ITiAMTPUEMCTB-BUKOHABIIB MPOEKTY.

BukonanHsi OyIb-sIKOTO TPOEKTY 3IiHCHIOETHCS
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MOETAITHO, Ta IO Pe3yJbTaTaM BHKOHAHHS KOXKHOTO 3
eTamiB NpUIMaEeTbes pimieHHs abo MpO MPUIHMHEHHS
MOAAJIBIINX POOIT y BUMAAKY HECHPHUSITIMBOTO PE3yiib-
TaTy, abo Mpo iX mojaiblle MpoxoBKeHHs. Tak sk pe-
3yJAbTATH 10 KOXXKHOMY €Tamy HOCSTh HellependadyBa-
HUHA XapakTep, TO MOMEHT NPUIMHEHHS POOiIT, TOOTO
KIUJIBKICTh BUKOHAHUX JIO 3aBEpILICHHS poOIT eramis, a
BiJIMOBiIHO, Oe3pe3ysbTaTHE BUTpadaHHS (PiHAHCOBHX
3aco0iB 3aMOBHMKAa Ha iX omiarty (Woro (iHaHCOBHI
30MTOK) TaKOX HemepemOadyBaHi. AJI€ CTATHCTHYHO
3apikcoBaHa TMOBTOPIOBAHICTh IPUIMHEHHS pOOIT Ha

KO)KHOMY 13 THUITIOBHMX €TaliB BUKOHAHHS 3HAYHOI KiJb-
KOCTI TIPOEKTIB JI03BOJISIE BU3HAYUTU SIK MWMOBIPHICTB
3pUBY BUKOHAHHS IPOEKTY, TaK i MaTeMaTH4HE CIIO[i-
BaHHs (hiHAHCOBOr'O 30MTKY HOro 3aMOBHHKa. B sKocTi
MipH 30UTKY MOXe OyTH IpuitHATa BennunHa (iHaHCO-
BHX 3ac00iB 3aMOBHHKA, BUTpauYeHUX iM Oe3pe3yabTaT-
HO Ha OIUIaTy pOOIT BHKOHABIS BHACIIJIOK TOTO, IO
poboTa Hajx MpOeKTOM abo MepepBeThCs y XOJl Horo
BUKOHAHHS 13-32 HEraTMBHUX OOCTAaBHH, IO BHHHKIIH,
a0o y pe3yJabTaTi 3aBepLICHHS YCiX pOOIT IO MPOEKTY
He OyIyTh OTPUMaHi 3a/1aHi 3aMOBHHKOM PE3YJIbTATH.

ExcriepTHa omiHka . i
1'[01<.asH141<1/.1 Ha/lIiHOCTI PO3pPOOHHKIB Buxizi naui 1o npoex-
HaAIHHOCTI Ty, 10 PO3POOJIAETHCS:
Buxinni nauni no nlﬂnpueMcTB'
MiAPHEMCTBAM- PO3pOGHHKIB: .
PO3pOOHHKAM:! . - PiBEHb HAYKOBO-
— - KoeiuienT TEXHIYHOr0 1OPOOKY
-(inancoBo- abeomoTHof Meron Meronuka 1o TemaTHLi HpOeKTY:;
EKOHOMIUHI; JIKBIAHOCTI; KOMILIEKCHOI OLIIHKH - cTajlisl, Ha sIKid 3HaX0-
- 3aBaHTaXECHHS; - IATOMA Bara 01_.1i1-u<14 . HMOBipHOCTI {ll/lTbCﬂ. MPOEKT Y1
- iH1IE; BK/IaJIB B HaIIHHOCTI 3pUBY fioro nincucrema;
- YHCenBHICTH AKTHBH, HiANpHEMCTB- TIPOEKTY - ZiaHi O 3pUBH BHKO-
nepcoHaiy; - koediienT BUKOHaBIIiB HAHH3 AHATIOTIHHX
- BIK OCHOBHHX 3HOCY OCHO- mpoeKTiB;
BHPOGHIYHX BHHX (OH1IIB; - ZiaHi mpo nepesuILen-
(oHziB. - KoeinienT H3l BAPTOCTI podiT;
orz0- - IPOTHO3 PiBHS (iHAH-
030pOEHOCTI CyBaHHs POOIT.
npaii.
MeToanKa OLiHKH BipOTiIHOCTI YCIIIIHOIO

3aBEPILEHHS MTPOEKTY

MeToa IpOrHO3yBaHHS BAPTOCTI IPOEKTY
(eTariB MPOEKTY)

41
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Mojieib OLiHKH BKIIaTy
3pasky OBT B pimieHHs 3a-
Baaub 3CY

MeTo OLiHKY JUHAMIKH TIOKa3HUKIB

pU3UKY

Puc. 1. MeronuuHuii anapart Ui OLiHKM OCHOBHHX MOKa3HHUKIB PU3UKY CTBOpEHHs 3pa3kiB OBT

Toni B IKOCTI OCHOBHHUX ITOKA3HHUKIB, IO XapaKTe-
PHU3YIOTh PU3UK BUKOHAHHS MPOCKTY, CJIiI MPUHHSITHU:

Pep - HWMOBIpHICTh HaHEeCeHHs (DIHAHCOBOTO 30UT-

Ky 3aMOBHUKY 13-32 HEBUKOHAHHS MPOEKTY (TIPUITUHEH-
Hsl poOiIT 0 HOro 3aBeplLICHHS YM HEIOCSATHEHHS 3aJ1a-
HUX PE3YJBTATIB 10 3aBEPIICHHIO MPOEKTY) Y HMOBIp-
HICTh 3pHBY BUKOHAHHS IIPOEKTY;

M

30UTKY 3aMOBHHKa 13-32 HEBHUKOHAHHS IPOEKTY, TOOTO
cepeqHE 3HAYCHHI JapeMHHX (hiHAHCOBUX BHTpAT 3aMO-
BHUKa 10 MOMEHTY OTPUMAaHHS HETaTHBHUX PE3yJbTa-
TiB, IO HE JO3BOJISIIOTH 200 MPOJOBXKHUTH MOJAJIbIIE
MPOEKTYBaHHS, a00 BBa)KaTW IIPOEKT YCIIIIHO 3aBep-
IIICHUM.

PosrisiHeMo oiHy 31 cXeM BH3HAYEHHS IMX IOKa3-
HUKiB. Hexall mpoliec BUKOHAHHS IPOCKTY pO30OUTHIT HA
m eramiB (i =1, 2, ..., m). Y 4HCJIO eTamiB MPOSKTY MO-

5 - MaTeMaTH4He CIHojiBaHHA (iHaHCOBOroO

XKYTb OyTH BKJIIOYEHI MIiArOTOBKAa 1O BHPOOHHWITBA Ta
BUpOoOHULITBO 3pazky OBT.

SIKmo WMOBIPHICTh YCHIITHOTO BUKOHAHHS KOX-
HOT'0 3 €TaliB JOPiBHIOE P; , TO 0YeBHIHO, 110 HMOBIp-
HICTh YCHIIITHOT'O BUKOHAHHS MPOeKTy P nopiBHIOE:

P= Pi-
[ (1)

VIMOBIpHICT 3pUBY BHMKOHAHHSI TPOEKTY, TOOTO
WMOBIPHICTh HaHeCEHHS (piHAHCOBOTO 30MTKY 3aMOBHHKY
P, € BemmuuHOI0, sIKa AOMOBHIOE P 10 ouHuIi, T0OTO:

n
Pcp =1_Hpi~ (2)
i=1

I[J'IH BU3HAYCHHsA BCINMYWHU M3 BUKOPUCTAEMO

BizoMy (popmyity Teopii HMOBIpHOCT:

m
M= ZXiVi, (3)
i=1
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e M - MaTeMaTH4HE CIIOAIBaHHS BHIIAAKOBOI BEIUYH-
HU X; X; - MOXJIUBI 3HaueHHq (X, ..., Xi, ..., X;) BUIIa-
JIKOBOI BEJTUYMHH X , 1[0 IPUHAMAIOTHCSA 3 HMOBIPHOCTS-
MU (V1 .vy Viy oevy Vi)

VY curyanii, 10 pO3IJISNAETHCS, BUITATKOBOIO Be-

JIMYUHOIO X; SIBISETHCS BENUYMHA BUTpPAT (hiHAHCOBUX
3aco0iB 3aMOBHMKa (Q; Ha OIIATy BUKOHAHUX €TAaliB 10

MOMEHTY TIPUITUHEHHS POOIT Y1 HEBJAIOTO 3aBEPIICHHS
MPOEKTY B LIJIOMY:

Qizicla i<n (4)
=1

Jie i - HOMep eTairy, Hicisl SIKOrO HacTaJlo 3aKiHYEeHHS
poOiT Hax npoektoM; C; - BapTicTh l-ro eramy NpoeKkTy
JI0O MOMEHTY TIPUITUHEHHSI POOIT.
n
BoueBunp Takox, 1o BenuuuHa Q, = ZCi € To-
i=1
BHOIO BAaPTIiCTIO MPOEKTY JUTS 3aMOBHHKA pobit. MIMOBi-
PHICTb V; Y CHTYallil, IO PO3MIIAAAETHCS, — HMOBIPHICTD
TOrO, 110 POOOTH IICIIS BUKOHAHHSI i-TO €TaIly MPOEKTY
OyayTh TNpPHUIUHEHI, YM HMOBIPHICTH 3pUBY IIPOEKTY
miciis poBenieHHs 1 eramiB. LI WMOBIpHICTD JOpiBHIOE
JOOYTKY MMOBIPHOCTI BAAJIOr0 BHKOHAHHS YCIiX IOITe-
peIHix eramiB Ha WMOBIPHICTb HEBJAJIOTO 3aBEPILICHHS
i-ro erarmy, TOOTO OTpUMaHHS Ha HHOMY HETaTUBHOI'O
pe3ynbTary:
l1-p;, mai=1;
_J ia
vi pi | JA-pp), ans I<i<n. ©®)
1=1
3 ypaxysanusaM (4) Ta (5), a TAKOXK 3a JOMOMOIOIO
HECKJIaJIHUX TIepeTBOpeHs (hopmyna (3) npuiiMe BUIIISA:
M, =C; +Cop; +C3ppg +...+Cypppp —
n i—1
~Qup1--Pn =C1+ 2| Gi[ [p1 [QuP- ©
i=2 1=1
Ha mpakTuii npu OIiHII NPOEKTIB 4aCTO BUKOPHC-
TOBYIOTh HOPMOBaHI 3HA4€HHsS BapTOCTI BUKOHAHHS

. C; . . .
eramiB ¢; =—-. Toxi Bupa3s (6) npuiiMe BUIJIAI, Haii-
n

OLIbII 3PYYHUI U1 aHAITIBY:

My =q; + Q2P +q3P1P2 +--+qpPrePy —
n i-1 (7)
—pr-Pa =1+ 2| & [pr |-P,
i=2 1=1
ne MI; = Ms/ Qn
BaHHS 30UTKY.
Ananiz ¢opmyn (1), (2) mokasye, 10:iIMOBIPHICTh
3pHBY BUKOHAHHS MPOCKTY BH3HAYAETHCS TLTHKH BEJTHYH-
HOIO JI00YTKY WMOBIPHOCTI YCHIIIHOrO BUKOHAHHS OKpe-
MHX €TaIliB MMPOEKTIB Ta HE 3aJICKUTh Bill PO3IMOALTY ITHX
HWMOBIpHOCTEH 1O eramax. MareMaTUyHe CIIOiBaHHS
(hiHAaHCOBOIrO 30UTKY 3aMOBHUKA 13 32 HCBUKOHAHHS TIPOE-

- HOpPMOBAaHC MAaTCMAaTHYHE CHO)Ii-

KTy 3aJIOKUTh SIK BiJl 3Ha4eHb HMOBIPHOCTEH YCIIIHOTO
BUKOHAHHS TPOEKTY, TaK 1 BiJ 1X po3NOAiTy MO eTanax.
ToGro, onHOMy i TOMy X 3HaYCHHIO Py, MOXyTb Bifmo-

Bigaty pisHi 3HauenHs M, (M} ). Omxe, nopisHIOBaTH
TPOCKTH JIMILIC 110 BeMnHi Py, HeMOXKHA.

IpoiarocTpyeMo 1€ TBEPIKEHHS IPUKIIAIOM.

Xaii OI[iHIOETHCS BA BapiaHTH BHKOHAHHS MPOEK-
Ty, 1[0 BKJIFOYAIOTh TI0 TPU €TaIlH:

y mnepmoro Bapianta: q;=0,1; q,=0,3;
q3=0,6;p; =0,2; p,=0,5; p3=0,6;

y apyroro BapianTta: q; =0,1; q, =0,3; q3=0,6;
p;=0,6, p,=0,5; p3=0,2.

Toni, y BimnmoBigHOocTi 3 ¢opmynamu (3) Ta (7)

OTPUMAEMO: Uil TEpIIOro  BapiaHTy: Pep = 0,94,
M‘; =0,16; mud IHIIOTO BapiaHTYy: Pcp =0,94,
Mi =0,4.

SIK BHJHO, IIPM OTHAKOBUX CEPEIHIX IMOBIPHOCTSIX,
BEJIMYMHA MATEMATHIHOTO CITOJ[IBAHHS 30UTKIB € Pi3HOIO.
MoxJIMBa TaKOXK CUTYyallis, KOJW MiHIMAIbHE 3HAYCHHS

H . .
M, (M, ) nopiHroe Hymo. LIs cuTyallis BHHHMKae y
BUNAJIKYy, KOJIM MMOBIPHICTh YCHIIIHOTO BHKOHAHHS

KOXKHOTO €TaIty JIOpiBHIOE 1, TOOTO MPOEKT rapaHTOBaHO
BUKOHYETHCS 3 TIO3UTUBHUM PE3yNbTaToM. MakcruMabHe
sHayenHs M, (M ) moxe Habmmkatucst 10 Q, (1)y
TOMY BHWIIQJIKy, SIKIIO y TPOEKTI JOCTaTHHO HaIiiHO
BUKOHYIOTHCSI TIOYATKOBI €Tamy Ta AyXKe HEeHaJiiHO —
OCTaHHIH eTam. Y IbOMY BUIIAJKY, IO CYTi, Oe3pe3ybTa-
THO BUTPAYaIOTHCS TPOIIl HA OIUIATY YCBOTO IPOEKTY,
TOMY, IO BHKOHYIOThCSI ITPAaKTHYHO yci eramu poOiT, a
3aJ[aH1i pe3yJIbTaT MPOSKTYBAHHS HE JIOCATAETHCS.
Bemuunna M, (M} ), BUXOIS4H 3 BUIIEBHKIAIE-
HOTI'0 XapaKTepU3ye OMOCEPEIKOBaHI CIIOMIBAHHS BTpPAT
(biHaHCOBHX KOIITIB 3aMOBHHUKA IIPU OILIaTi pOOOTH Ta,
BIJIMIOBITHO, MOXE OyTH TPHUHHATA B SIKOCTI BHXITHOL
JUIl BU3HA4YEeHHS CYMH pe3epBYy (CTpaxoBOi CyMH) Ha
BHUIIaJIOK HETaTHBHUX PE3YJbTaTiB MIPOEKTYBaHHsI, TOOTO
3pUBY BUKOHAHHS MPOEKTY IO Pi3HUM NpUuYuHaM. Be-
muauHa Py, Moxe OyrM BHKOPHCTaHAa CaMOCTIHO y

SIKOCTI KPUTEpIit0 BiIOOPY MPOEKTY “TIH000I0 I[IHOM”,
TOOTO HE 3Ba)KalOYM HA BUTPATH (hiHAHCOBHX PECYPCIB.
VYV upoMmy BUINAJKY My (M‘;,) € JIMIIE “JOBIIKOBOIO”
BEJIMYUHOI0, HEOOXITHOW I BU3HAYCHHS pallioHalb-
HOI'0 3HAYCHHS pe3ePBHOI 200 CTPaXOBOi CyMH MPOCKTY.

[IpuBencHi Buile (GOPMYITH IS PO3PAXYHKY PCp
Ta M, H03BONAIOTH MO CYTi OXapaKTepU3yBaTH BeIH-
YUHY anpiopHOro (0 IMOYaTKy BHKOHAHHS pOOIT MO
MIPOCKTY) PU3UKY BUKOHAHHS IPOEKTY, TOOTO OTPUMY-
BaTH MPOTHO3HI 3HAYCHHS PCp ,
BHUKOHAHHS poOIT. [I03HAYMMO IIi BETHYUHM MPH I10JA-

P, M, nepexn noyarkom
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JIBIIOMY BUKJIAJICHHI BiIOBIIHO PO, po Mg, a 1o-

cp
YaTKOBUH (anpiopHUil) PU3UK BUKOHAHHS MPOEKTY, IO
XapaKTEpU3YETbC HUMHU, SIK R, 3BUUaifHO, 10 y Ipo-
1ieci BUKOHAHHS IPOEKTY MICIsl YCIIITHOTO 3aBEPIICHHS
BUKOHAHHS KOYKHOT'O €TaIy pU3UK Oyjie 3MiHIOBATUCH Ta
Horo BeauyuHA OyJe BU3HAYATHCS MOYATKOBHM DPH3H-
KOM Ta KUIBKICTIO YCITIIITHO BUKOHAHKX €TariB [4].

i . ..
HoznaunBum 4epes Pc, HMOBIpHICTE 3pUBY BH-

KOHAHHS IPOEKTY INPH YMOBI YCHIITHOTO BHKOHAHHS
MepIIUX i-MX eTamiB, OTPEMYEMO DPO3PaxyHKOBY (op-
MYy JUIs 11 BU3HAYECHHsI IUISIXOM Mi/ICTaBJICHHS Y BUpa3
(2) 3mauenp p;=1 1Id yciX YCHIIIHO 3aBepLICHUX

€TaIiB MPOEKTY:
. n
P(I:p =1_Hpi~ (®)
i=1
Maroun Ha yBa3i, 0 Y IOMY BHIQJIKY 3TiHO (2)

n
anpiopHa KWMOBIPHICTh 3pUBY ng =1—Hpi, JIETKO
i=1

pupasuti P uepes P, i iimoBipHoOCTi ycrmimmHOro
cp cp

BUKOHAHHA 3aBCPUHICHUX eTariB Pis TOOTO BU3HAYMTH

XapaxkTep AWHAMIKA WMOBIPHOCTI 3pUBY IPOEKTY B
Tpoleci Horo BUKOHAHHSI:

:
i 0
P(I:p =1_(1_Pcp) le~ )
1=1
Hanpuknan:
1-pY
ng =1-—=L mpu i =2;
Py
1-pY
g’p'l =1-———2 _—1_p,, npui=n-1;
PiP2---Pn-i

n — s
P, =0, mpu i =n.
VY 3aranbHOMY BHIAIKy 3aJEXKHICTH Pép =1(i)

MPEJCTaBIsAE COOO MOHOTOHHO CHAAHy (YHKIIIIO,
KOHKPETHUH BWIJIS/I SIKOI BH3HAYAETHCS BEITMYHHOIO
JIOAATKy HMOBIPHOCTEH YCHIIIHO BUKOHAHUX ETaIliB.
[Mpuknagun MOXIMBOI TUHAMIKM HMOBIPHOCTEH 3pUBY
JIBOX MPOEKTIB TPEJICTaBIEHI Ha puC. 2.

Bemuunan M, (M} ) IS KOKHOTO MPOeKTy (Ba-
piaHTy MpOEKTy) ICis YCHIIIHOTO 3aBEpIIEHHS i-TO
eTany Horo BUKOHAHHS PO3PaXOBYETHCS IIISIXOM ITiJIC-
TaBleHHA y ¢opmynu (6) Ta (7) 3HaueH»: p; =1 Wi
yCIX YCHIITHO 3aBEPIICHHUX €TaIliB, SKIIO IIi eTald BHU-
KOHYBAJIMCh TUTBKH Y OJJHOTO IIPOEKTY (BapiaHTi MpOeK-

1y); pp=1, C;=S;, q;=S{' mna ycix ycnimmo 3aBep-

wenux eramis. Tyr S;, S

— BUTpATH 3aMOBHHKAa Ha
OILUIaTy KOHKYPCHHX SaXOI[iB 10 BUKOHAHHIO 1-TO yCHi-
IIHO 3aBCPUHICHOI'O €Talry IMpOCKTYBaHH:, OI[HaKOBi JUISL

yciX BapiaHTiB MPOEKTY.

T
P

N

-1 n

\4

!

Puc. 2. MoxnuBa nquHaMika
HMOBIPHOCTI 3pHBY MPOEKTIB
ITicna miacraBieHHS BKa3aHUX 3HauyeHb p;, C;,
q; 1o (6) Ta (7), ui popmynu HaOyRyTh BUTTIAL:
- NpU YCIHIIIHOMY BUKOHAaHHI i-X €TaIliB TUJIbKH
OJTHOT'O MPOEKTY

i
M; =G +...+ Gy +Gopi + GiaPinPign + +Cy X

0 i+l i+l 2 0 (10)
Pit-Pi —QuP =2 Ci+ X | G [prar |[-QuP’s
PR, | R

iH
M;" =qp +...+ i1 + Qi+2Pit1 + di3Pit1Pis2 T -

0 i+l n -2 0 (]])
+qnPigt-Pig —P =2 ar+ X | ai] i [P
P |

- TIpM YCHIIIHOMY BHKOHAHHI i-MX €TariB JeKiIb-
KOX IIPOEKTIB

i
1\/[3 =Sl +"'+Si +Ci+] +Ci+2pi+] +

+Ci3Pis1Pis2 + oo+ CoPig1--Pnog — (12)
0 i n -2 0
—QuP" =38 +Ciiy + X | Ci[ [Pt [QnP”,
= =2l 1=l
MlsH = S{{ +~~~+SiH Q41 Tqi2Pie T
+4i43Pi+1Pi+2 T+ dnPi+1---Pn-1 — (13)

i n -2
P’ = dSt+qig+ 2 | ai] [ PO,

j=1 j=it2] 1=l
Crnif BIAMITHTH, 10 BEIMYMHA MATEMATUIHOTO CIIO-
NiBaHHA (PIHAHCOBOTO 30WUTKY 3aMOBHHKA, IO PO3Paxo-
BaHa 1o ¢opmynam (10) — (13), Bxe He MOXKe OyTH TIpHU-
HHsATa B SIKOCTI BUXIJHOI JIsl BUSHAUEHHS CYMH PE3EPBY
yn ctpaxyBaHHs. lle moB’s3aHO 3 THM, MO (HOpPMYIU
MicTaTh y cBoemy ckiani monatku C; (qj) ta S; (Si'),
SIKi € BapTOCTSIMH 3aBEPILICHHX €TaIliB pooiT, TOOTO 00Cs-
i (paKTHYHO BUTpAavyEHHX 3aco0iB, SIKI HE MiUISAraloTh
pe3epByBaHHIO (CTpaxyBaHHIO). TOMY y SKOCTI BUXITHOT
BEJIMYWHU IS BU3HAYECHHS PO3MIpIB pe3epBy (CTPaxoBoi
CYMH) BiliOpaHOro MPOeKTy (BapiaHTy MPOEKTY) JOLLIb-
HO TPUNHATA MaTeMaTH4YHE CIIONIBaHHSA (HiHAHCOBUX
BTpaT 3aMOBHHUKA Ha He3aBEPILIEHHUX JI0 MOMEHTY Bij0o-
py eramax HpoekTty: i+1, i+2, ..., n-M (TOOTO BETHYHHY
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. o . .
Ml3 BHX =Ml3 _chs M Ml3 BHX =M13H _Zqi’
= il
I3 ypaxyBannsim (10) — (13) maemo:

. n =2
0
Mls mux = Ci1 +Z CijlH nP, (14)
i+2 1=1
. n | j=2 0
MISHBI/IX =dj+1 +Z qupl+l -P. (15)
i+2 1=1

VY nmeskux BUMAAKaX s 3aMOBHHKA MOXe OyTH
LIIKaBOIO OIlIHKAa MMOBIPHOCTI TOr'0, IO MPOEKTYBAHHS
Oy/le poBeieHe TOBHICTIO (BUKOHAHI YCi €Tany npoek-
Ty), a 3aJJaHAN PE3YJIbTAT HE JOCATHYTHH, TOOTO HMOBI-
pHOCTI Oe3pe3ynbTaTHOro BUTpadaHHS yciei cymu Q,,
110 TIOTPIOHA JUIS OIIATH POCKTY.

Bkazana BenmuMumHa po3paxoBYETHCS MO (HopMyIi
(9) mpu miACTaHOBIN JO HEl 3HAYCHHS i=n Ta MOXKE
OyTH BUpa)keHa 4epe3 amnpiopHy HMOBIPHICTH 3PHBY

MIPOEKTY Pcop Ta YMOBHY HMOBIPHICTh 3pUBY OCTaH-

HbOro eramy Pe,, =1-p,:
0

p? 1-P;
=p1P2--Pnt(1-Ppp)=—(-py) =——Py .
Pcp =P1P2---Pn 1(I=pn) P, (1-pn) 1_Pcpn cpn

[Ipu BigcyTHOCTI JOCTOBIPHHUX JAaHUX HPO WMOBI-
PHOCTI YCIIIIHOIO 3aBEPLICHHS €TamiB MPOEKTY IS

OHiHKI/I P((:)p MOXE BHUKOPUCTOBYBATUCH TpI)OXpiBHeBa

rpajalisi anpiopHol OLIHKH HMOBIpHOCTI 3pHBY, chop-
MOBaHa II0 pe3ylbTaTaM EKCIEPTHOI'O OMHUTYBaHHS
cremianicTis (a0 1).

Tab6mums 1
I'pananist anpiopHOi OI[IHKKA HIMOBIpPHOCTI 3pHBY.
SIKicTh O3HAK XapakTepucTuka Pcpo
Maie Yenix moorcnusuil, € npeyeoenmu. 0,47
SHA4CHHsA PO3po0IIeHuit Ta BUIPOOYBaHUI NOCIIAHUI (MaKeTHHUI) 3pa3oK;
y CepiiHOMY BUPOOHHMIITBI OCBOEHA YH OCBOIOETHCS HEOOXiHA eleMeHTHaA 0a3a;
TUIaX KOMIUIEKTYIOUUX (YHKI[IOHAJIBHO 3aBepiueHux enemeHTiB (EOM, 3acobu
B1IOOpaKeHHs Tepenadi TaHuX, 3B A3KY, T.1.), III0 MAEThCs, JOCTATHIHN IS 3MIHCHEHHS
PO3pOOKH;
3pa30K CTBOPIOETHCS IUIAXOM MOJEpHi3alii cepiiHOT TeXHIKM YHM TEXHIKH, IO
EKCIUTYaTy€eThCsl Y BIFICHKOBIN opraHi3ariii.
ITomipHe Tponosuyii mexuiuno 30ilicHeni: 0,68
3HA9CHHA JIOKa3aHe TEeXHIYHE 3/IMCHEHHs NPOEKTY Y 3aIlJIAHOBAHOMY IIEpioli Ta MOXKIIH-
BICTh HIOr0 BUT'OTOBJICHHS;
€ pealbHi IepeayMOBH ISl CTBOPEHHSI €IIEMEHTHOI 0a3H;
PO3pOOIISIETHCS UM pO3POOICHUH THMAXK KOMIUIEKTYIOUHX EJIEMEHTIB.
Benuke 3 Teopemuuno 30ilicHeHa ane pusuKkosa ioes. 0,85
Ha4YCHHA y Xomi (hyHIaMEHTAJIbHUX Ta MOIIYKOBHX JOCIIHKEHb, IPOBEIACHUX OpraHi3alris-
Mu HamioHanpHOI akagemii Hayk YKpaiHU, IPOMHCIOBHX MIHICTEPCTB Ta BiJIOMCTB,
MOKa3aHa MOXIIUBICTh BUKOPUCTAHHA 1/1€i B IHTepecax CTBOPEHHS MPOIYKIlii 000pOH-
HOT'0 TIPU3HAYCHHS,
HEOOXIHE eTaIbHE ONpAaIfOBaHHS TEXHIYHUX MUIIXIB CTBOPEHHS 3pa3Ky Ta Horo
00ITIKY;
NoTpiOHA po3poOKa Ta OCBOEHHS HOBOI €JIEMEHTHOI 0a3H.

Jlnst po3paxyHKy OCHOBHHX ITOKa3HHUKIB PHU3UKY
HEOoOXiTHO MaTH OLIIHKY WMOBIPHOCTI YCHIIITHOTO 3aBe-
PILIEHHS IPOEKTY Ha KOXKHOMY 13 eTariB Horo BUKOHaH-
HA. SIK Bif3HAYaNOCs paHillle, BUKOHAHHS IMX CTAIliB
CYNpPOBO/IXKYETHCSI  HEBU3HAYEHOCTAMHU  (DiHAHCOBO-
€KOHOMIYHOTO, HAayKOBO-TEXHIYHOTO Ta BHPOOHHYO-
TEXHOJIOTIYHOI'0 XapaKTepy, 10 MPU3BOIUTH 10 HEOO-
X1THOCTI 00JTiKY BiAMOBIAHUX (hAKTOPIB PU3HKY.

ITpu ymMOBi He3asIeKHOCTI BILTHBY (DaKTOpPIiB PHU3H-
Ky Ha BUKOHAHHS IPOEKTY HMOBIPHICTh YCIIIIHOTO
3aBepIICHHS HOro i-ro eramy MOXKHa HpENCTaBUTU Yy
BUTJISII TOOYTKY:

_be_ _Hr__Br
pi =P, XP; XDpi > (16)
ne pfbe - WMOBIPHICTb YCIIIIITHOTO 3aBEPIICHHS i-TO €Ta-

My IPOEKTYy B YMOBax BIUIUBY (akTopiB (iHAHCOBO-

EKOHOMIYHOTO PH3MKY; p;' - HMOBIpPHICTB yCIiLIHOTO
3aBepIIIeHHS i-TO eTaIly IPOEKTy B yMOBax BIUIMBY (hak-
TOpIiB HAyKOBO-TEXHIYHOTO pu3uky (pi =1, sKmo y
IUTaHl peaisalii MPOeKTy TepeadayeHo MPOBEICHHS
TUIBKU 3aKYIOK 3pa3Ky MpOJyKiii 0OOPOHHOrO MpH3HA-
ueHHs); p;' - WMOBIPHICTH YCHINIHOTO 3aBEPUIEHHS i-TO
eTamy IPOeKTy B YMOBaX BIUIMBY (haKTOpiB BUPOOHUYO-
TEXHOJIOTIYHOrO pu3kKy (p;' =1, fKIO y miaHi peai-

3amil MpoeKTy nepeadavyeHo MPOBEICHHS TUIBKH HAayKO-
BO-ZI0CJTiJTHOI, JOCII THO-KOHCTPYKTOPCHKOI pOOOTH).

VY BHUNaAKy HEOOXIJHOCTI OLIHKU BIUTUBY TUIBKH
OHOrO (BOX) ()aKTOpiB Ha BHKOHAHHS MPOEKTY iHIII
HE PO3TJISNAIOTHCS, a BIANOBIIHI HMOBIPHOCTI NpuUiiMa-
FOTHCS PIBHUMU OJIUHHIII.
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dakropu (piHAHCOBO-EKOHOMIYHOTO PU3HUKY ITOIi-
JIAIOTHCS HA BHYTPIIIHI Ta 30BHIIIHI. BignoBigHo iimo-
BIpHICTh YCHIIITHOTO 3aBEPLICHHS MOXXHA MpPEJICTaBHTH
y BHUIVIAII MONATKy JBOX ITOKA3HHUKIB: WMOBIPHOCTI
YCHIIITHOTO BUKOHAHHS, 00YMOBJICHOI JII€I0 TIJIbKH BHY-
TpimHiX (aKTOpiB, Ta WMOBIPHOCTI YCHIIIHOTO BHUKO-
HaHHS, 00YMOBJICHOI JII€I0 TiJTBKH 30BHINIHIX (haKTOPIB.

Toni: pfbe =p§b><pf, b pfb - WMOBIpHICTh TOTO, IO

(aKTH4HI BUTPATH HAa BUKOHAHHS i-TO €Tamy INPOEKTY
HeE TIEPEBUINATH 3aIUIAHOBAHUX; P, - HMOBIPHICTB TOTO,

o piBeHb (DiHAHCYBaHHS i-TO €TaIly IPOEKTy Oyne He
MEHIIIE 3aIUIaHOBAHOTO.

MoBipHicTE  p; 3anexuTh Bif (iHaAHCYBaHHS

JIIP B mijoMy Ta Ba)KJIUBOCTI (IIPIOPUTETY) MPOCKTY.
[Ipu HemocTaTHROMY BHW/IJIEHHI aCHTHYBaHb Ha pealli-
3alil0 MMporpaMy HaWOIIbII MPIOPUTETHI POOOTH, SIK
npaBwIo (PIHAHCYIOTHCS B IEPIIY YEPry Ta y MOBHOMY
o0cs3i. [nst migpaxyBaHHS WMOBIPHOCTI ITOBHOTO (i-
HAHCYBaHHs NPOEKTY MOXIIMBHH HACTYIMHUH MiIXiA:
MIPOPaHXyBaTH yCi poOOTH MPOrpaMH, 3TPYIyBaTH ix 1Mo
CTYIEHIO MPIOPUTETHOCTI (HANpUKIaJ, 3 BUKOPHUCTaH-
HSIM METOJY KJIaCTEPHOTO aHalli3y); BUXOJSIYH i3 CTaTH-
cTuKH (piHaHCYBaHHS POOIT KOXKHOTO KJIacy, BU3HAYHTH
WMOBIpHICHI XapaKTepUCTUKU (DiHAHCYBAHHS IPOEKTY.
VY BUNaJAKY BiJICYTHOCTI CTaTHCTHKH 3HAY€HHS HMOBIp-
HOCTI BH3HAYa€ThCSl EKCIIEPTHUM ILIIXOM i3 3aCTOCY-
BaHHSM BIAMOBIIHUX TPOLICAYD.

s L ¢ .
WmoBipHicTs  p; XapakTepusye BiIXWUIEHHA Y
: takt
NPOTHO3YBaHHi (aKTUYHUX Z, Ta IUIAHOBUX Z;

BHTPAT IIO IPOEKTY: A; = Z?aKT -7Z;.

[Ipu momymieHHi HOPMAJIBHOTO PO3MOLTY TOMHII-
xu [1]:

pf =pP(A; <0)=0,5+ 0" {(A; ~M[A;] /o[ A]}

e o - ¢byuknis Jlamnaca; M[Ai], c[Ai] - MaTeMa-

TUYHE CIIOMIBaHHA Ta CEPEAHbOKBAJAPATHYHE BiIXUJICH-
HS BIJITIOBIIHO.

VIMOBipHiCTh yCIIIHOTO 3aBEpLICHHS i-rO eTamy
MPOCKTY B yMOBaX BIUIMBY (DaKTOpiB HAYyKOBO-
TEXHIYHOTO PU3HMKY aHAJOTIYHO MOXKHA MPEACTABUTH Y
BHUIUIAZI JBOX ITOKa3HHUKIB: WMOBIPHOCTI YCIIIIHOTO
BHUKOHAHHS, OOYMOBJICHOI JI€I0 TIJIBKH BHYTPIIIHIX

¢axTopi — p?HyTp , Ta WMOBIPHOCTI YCHIITHOTO BHKO-

HaHHS, 0OYMOBJICHOI €10 TiBKY 30BHIMIHIX (aKTopi —

pi®®. Jlpyry cKIaoBy Ha3BeMO CTYNEHEM HaJiHHOCTI

oprasizauii-po3poOHUKa TPOEKTY, IiJ SKOi Oyaemo
PO3YMITH YMOBHY HMOBIpPHICTB, IO XapaKTepH3ye MO-
MKITUBICTB IMiIIPHEMCTBA BUKOHYBATH ITOPYYEHUH HOMY
eTaIl MPOEKTY Y 3aJlaHi TEPMIiHU Ta i3 33aHOI0 SIKICTIO.
Toxi #MOBIpHICTh YCHINTHOTO 3aBEPIICHHS i-TO eTany B
YMOBax BIUIMBY (DaKTOPiB HAyKOBO-TEXHIYHOT'O PU3UKY

(pi"™) MOXHA NPEICTABUTH Y BUIJIA IOOYTKY:

HT HT BH
Pi =D P x kHi >

(17)
ne p}” BIYTP _ JiMOBIpHICTH YCIIIIIHOTO 3aBEpIIEHHS i-

ro eramy MPOEKTy IPH YMOBI, IO CTYIMiHb HaIiHHOCTI

HiANpHEMCTBA-BUKOHABLA JOpiBHIOE 1; k. - cTymiHb
HAJIMHOCTI TiAPUEMCTBA-BUKOHABIIA i-T'O €TaIy Mmpoe-
KTY.

[lix WMOBIPHICTIO YCHINIHOTO 3aBEpUICHHS i-TO

eramy B YMOBaxX BIUIUBY (aKTOpiB BHPOOHHYO-
TEXHOJIONYHOro XapakTrepy (i ) MO aHAJOTii 3 HAYKO-

BO-TEXHIYHUM pHU3UKOM OYylEeMO pPO3YMITH IT0O0YTOK
JIBOX MOKa3HUKIB!

nT nT
pi =Dhi Xk]—[is (18)
ne p;' - WMOBIPHICTb MOCTAHOBKM HAa BUPOOHMIITBO

3paska OBT; k,; - cryniHp HapiliHOCTI HiINpUEMCTBA-

BUKOHABIIS 3pa3Ky Ha i-My eTaIi MpoeKTy.

Meroayka BHU3HAYEHHS WMOBIPHOCTI IOCTAHOBKH
Ha BUPOOHHIITBO pO3pO0JIEHA Ta BBAXKAETHCS BiJJOMOIO.

Orrinka HaAiHHOCTI MiANPUEMCTBA Ha TOAANBIINX
eTranax BUKOHAHHS TPOEKTY 3/1HCHIOETHCS 3a JOIIOMO-
TOI0 BiJOMHX METOIIB IPOTHO3YBaHHS EKOHOMIYHHX
MOKA3HUKIB (Ha MPaKTHIII YaCTO 3aCTOCOBYETHCS METOJ
aHaJli3y 4acoOBHX PsIIB, TOMY, 11O 3HAYCHHS IMOKa3HH-
KiB, SIK MPaBWJIO, MAlOTh JIOCTaTHHO YITKO BHUpPaXEHY
TEHJICHIIIIO IO 3pOCTaHHS YM criajanHs y yaci) [1-3, 5].

BucHoBKMu

TakuM YmHOM, PO3pOOJICHA METOIUKA BPaXOBYE
WMOBIPHICTh YCIIIIHOTO 3aBEpIICHHS €Taly Ta J103BO-
JIl€ 3HAWTU BaXXJIMBI CKJIAJ0BI OCHOBHUX IOKa3HHKIB
PHU3UKY MIPOCKTY: MaTeMaTHUYHE CIOIIBaHHA Oe3pe3yiib-
TaTHO BUTPAaYCHUX (PIHAHCOBHX 3aCO0IB Ta HMOBIPHOCTI
3pUBY 10 KOXXHOMY 3 BHIIB PH3HKY, IO PO3IJIAAaI0Th-
Cs1, @ TAKOXK JIJISL pPU3UKY TIPOCKTY B IIIJIOMY.
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OLLEHKA NMOKA3ATEJIEM PUCKA BO BPEMSA CO3/1AHUA BOOPYXXEHUA M BOEHHOM TEXHUKMU
W.B. Onnopainos, E.A. Jlemuenxo, A.I'. iImurpues

Tpeonocer nooxod Kk onpedenenHuo OyeHKU ROKA3ameiell puckd, Komopule 603HUKAION 8 npoyecce 000CHOBAHUS U Peali-
3ayu 20Cy0aPCMEEHHBIX YELEBbIX 0OOPOHHBIX NPOSPAMM PA3GUMUS OOPYHCEHUSL U BOCHHOU MEXHUKU

Knrouesvie cnosa: soopyosicenue u 60eHHAs. MEXHUKA, 20CYOAPCMBEHHAsL Yeneédst 0DOPOHHASL NPOSPAMMA, Mamemamuye-
CKOe odcuOaHue.

ESTIMATION OF RISK INDEXES DURING CREATION OF ARMAMENT AND MILITARY TECHNIQUE
LV. Odnoralov, E.Y. Demchenko, A. G. Dmitriev

Offered approach to determination estimation of risk indexes which arise up in the process of ground and realization of the
government having a special purpose defensive programs of development of armament and military technique.
Keywords: armament and military technique, government having a special purpose defensive program, expected value.
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