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MporHo3yBaHHA iHHOBaLiNHNX PU3UKIB MalWIMHOGYAIBHUX NiANPUEMCTB i3 BUKOPUCTaHHAM HEUiTKNX MHOXMNH

Memoto cmammi € supileHHs akmyanbHoi NPobaemu OYiHKU ma MPo2HO3y8aHHS PU3UKig iHHOBAUILHOI dianbHOCMI NidNPUEMCMBA 8 yMOBaX HeBU3HaYeHOCM. Y
yucneHHUX 00CiOHeHHaX, Wo npucesyeHi yili npobaemi, nponoHyrmeca pisHi AKICHi ma KinbKkicHi Memodu, npome 8 binbwocmi pobim sidcymHi pesyasmamu ix
MPAKMUYHO20 30CMOCYBAHHA, WO CMABUMb Nid CymHig doyinbHICMb ix BUKOPUCMAHHA. 30 00MOMO20t0 HAYKOB0-MemoOuY4HO20 Nidxody, 30CHOBAHO20 Ha Meopii
HeYimKUX MHOX(UH, 3aNPONOHOBAHO MOOenb MPO2HO3YBAHHA 0YiKy8aHO20 PU3UKY 3 BUKOPUCMAHHAM HEYimKux mpukymHux yucen. JocnioxeHo eci Moxiusi
8Unadku 83aemodii 04iKy8aHo20 3HaYeHHA 00CAIO#YB8AHO20 MOKA3HUKA Ma MOKA3HUKA, W0 Xapakmepusye {020 epaHu4Hi ymosu. 3a 00nomo20k0 00epHaHuxX
(hopmyn BU3HAYEHO CYMApHUL PU3UK iHBECMYBAHHSA iHHOBAYILIHO20 MPOEKMY 3aAEHHO 8i0 2pAHUYHUX YMOB. JOCAiOHYB8aHUM MOKA3HUKOM 0BPaHO iHOEKC peH-
mabenbHocmi iHeecmuyili. Modene 00380515€ momeHyiliHUM iH8ecmopam i po3pobHUKam nidibpamu oNMUMasbHi 3HAYeHHS napamMempie MPoeKmy 3a ymosu

MiHIMI3auii pusuky.

Knrouoei cnoea: iHHOBAUILIHUL PU3UK, MPO2HO3YBAHHS, HEYiMKi MHOMCUHU, iH8ecmuuyii, iH0eKc peHmabenbHocmi.

Puc.: 12. Taba.: 1. dopmyn: 15. bi6n.: 12.

®dedopeHKo IpurHa AHamoniigHa — 0OKMop eKOHOMIYHUX HayK, Mpohecop, Kahedpa MeHedHMeHMY 308HiLIHbOEKOHOMIYHOI JifinbHOCMi ma iHaHcis, HauioHasnb-
Hull mexHivHUU yHigepcumem «Xapkiecokuli monimexxivHul iHcmumym» (8yn. Kupnuvosa, 2, Xapkie, 61002, YkpaiHa)

E-mail: genasvalel@mail.ru

Mopdosyee OnekcaHdp Cepailioguy — KaHOUOAM eKOHOMIYHUX HAYK, cmapwiuli 8uK1aday Kagedpu meHeOHMeHMy 308HilLHbOEKOHOMIYHOI OianbHOCMi ma ¢i-
HaHcie, HayioHanbHUl mexHiyHull yHisepcumem «Xapkiecokuli mosimexHivyHuli iHcmumymy (syn. Kupnuyosa, 2, Xapkie, 61002, YkpaiHa)

E-mail: acmor@mail.ru

MscHukog B’ayecnas Onezosuy — 3006y8ay Kagedpu eKoHoMiKu nidnpuemcme micbkozo 2ocnodapcmea, XapkisceKuli HayioHanbHul yHigepcumem micbko2o
2ocnodapcmea im. O. M. bekemosa (8yn. Mapwana baxcaxosa, 17, Xapkis, 61002, YkpaiHa)

E-mail: slava.myasnikov1990@gmail.com

Y/IK 621:338.24:330.341.1
®edopeHko U. A., Mopdosyes A. C., MacHukoe B. O. lpozHo3uposaHue

UHHOBAYUOHHbIX PUCKO8 MAWUHOCMPOUMebHbIX npednpuﬁmuii
C UCnonb308aHUEM HeYemMKUX MHOxX(ecme

Lienblo cmamobu Aensemca peweHue akmyanbHol npobnemsl OUEHKU U fpo-
2HO3UPOBAHUA PUCKO8 UHHOBAUUOHHOU OesmesnbHOCMU npednpusmus
8 YC10BUAX HeonpedeneHHoCMU. B MHO204UCAEHHbIX UCCNe008AHUAX, MO-
CBAWeHHbIX OaHHOl npobreme, MPednazamca pasauyHble KaYecmeeHHble
U KonuvecmeeHHole Memodsl, 00HAKO 8 bonbwuHcmee pabom omcym-
Cmeytom pe3ynbmamel UX MPAKMUYECKo20 MPUMEHeHUs, 4mo cmasum nod
COMHeHUe UenecoobpasHocms ux Ucrob308aHUA. C MOMOWbI0 HaY4HO-
Memoouyecko2o no0xodd, 0CHOBAHHO20 HA MeoPUU HeYemKUX MHOXEeCms,
npednoxeHa Modesb MPO2HO3UPOBAHUSA OXUAAEMO20 PUCKA C UCM0/b308a-
HUEM HeYyemKux mpeyaosbHbIxX Yuces. Uccnedo8aHbl 8Ce BO3MONMHbIE C/1y-
yau e3aumodelicmeus o#uUAaemMo20 3HaYeHUS uccaedyemoao noKasamens
U M1oKa3amens, XapaKmepusyowje2o e2o 2paHuyHble ycaosus. C nomoubio
110/1y4eHHbIX hopmyn onpedeneH CyMMapHbIli pUCK UHBECMUPOBAHUS UHHO-
BAUUOHHO20 MIPOEKMA 8 308UCUMOCMU OM 2PAHUYHBIX ycoeull. B kayecmee
uccnedyemoao nokasamens 6vI6paH UHOeKC peHmabenbHoCMu UHBeCmu-
yuli. Modenb mossosnsem MOMeEHYUAbHLIM UHBECMOPAM U paspabom-
Yukam no0obpame ONMUMAsIbHbIE 3HAYEHUS MapamMempos Mpoekma npu
YCA08UU MUHUMU3AYUU PUCKQ.

Knwouesble €08a: UHHOBAYUOHHLIU PUCK, MPO2HO3UPOBAHUE, Heyemkue
MHO¥ecmea, UHeecmuyuu, UHOeKc peHmabenbHoCmU.
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Fedorenko I. A., Mordovtsev 0. S., Miasnykov V. O.Forecasting Innovation
Risks of Machine-Building Enterprises with the Use of Fuzzy Sets

The aim of the article is to solve an actual problem of assessing and fore-
casting the risks of innovation activity of an enterprise under uncertainty.
Numerous studies dedicated to this problem suggest various qualitative and
quantitative methods, however, most papers present no results of their prac-
tical application, which calls the usefulness of their use into question. With
the help of the scientific and methodological approach based on the theory
of fuzzy sets, the model of predicting the expected risk using fuzzy triangular
numbers is proposed. All possible cases of interaction of the expected value
of the studied indicator and the indicator characterizing its boundary con-
ditions are investigated. With the help of the received formulas, the total
risk of investing in an innovation project is determined depending on the
boundary conditions. The index of profitability of investments is chosen as
the indicator to be studied. The model allows potential investors and devel-
opers to select the optimal values of the project parameters provided that
the risk is minimized.

Keywords: innovation risk, forecasting, fuzzy sets, investments, profitability
index.
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ITocranoBka nmpo6aemu. [TocTaHoBKa pobAeMy y 3a-
TaAbHOMY BUTAsAL. HeBusHaveHicTh iHHOBaUHMX MpoLeECiB
BMMarae 00AiKy BIIAUBY 6araTol KiAbKOCTi pU3HUKIB, SIKi MOXKYTb
HEraTMBHO BIIAMHYTY Ha MiACYMKOBMII GiHAHCOBMIT pe3yAbTaT
iHHOBAL{IHOT AISIABHOCTI. Y 4MCA€HHMX poOOTaxX, MPUCBsYe-
HMX OLIiHIii Ta TPOrHO3YBaHHIO PU3MKIB, IPONOHYIOTbCS Pi3HO-
MaHiTHi HayKOBO-METOAMYHI IMIAXOAM, 3aCHOBaHi Ha AKiCHMX,
KiabKicHUX 1 ribpupHMX MeToAaX. TIpoTe, He3BaXKaOuM Ha Ha-
YKOBe 00T DYHTYBaHHSI 3a[IPOIIOHOBAHIX METOAIB, B OiABLIOCTI
pOOIT BIACYTHI pe3yAbTaTH iX MPAKTUYHOTO 3aCTOCYBAHHS, 1[0
CTaBUTb Tlip CYMHIB AOLABHICTDb iX BuxopuctauHs. [Tpuum-
HOIO I[bOTO € HETIOBHOTA iHpOpMALIii HA PI3HMX CTaAiSIX iHHO-
BAL{THOTO IIPOLIECY, 1O IIPU3BOAUTD AO IPOOAEM, MOB'SIBAHNX
3 BUOOPOM aAEKBATHOI MOAEAI OLJHKM Ta MPOrHO3YBaHHS iH-
HOBAL[i/iHUX PU3MKIB B YMOBaX HeBM3HAYEHOCTi. Y Takiil cu-
Tyauil aKTyaAbHOCTi Ha0yBAKTh HAYKOBO-METOAMYHI MAXOAM
AO TIPOTHO3YBaHHSA PU3MKiB, 3aCHOBaHi Ha 3aCTOCYBaHHi Teopii
HEYiTKUX MHOVH.

AHaai3 ocranHiX AocAipkeHb i my6aikaniit. OcraH-
HIM 4acoM INIpU AOCAiAKeHHi iHBeCTMLiIHOI Ta iHHOBaLiHOI
ASIABHOCTI MalIMHOOYAIBHMX IHAIPUEMCTB BCe YacTille 3a-
CTOCOBYIOTb TAXOAM, 3aCHOBaHi Ha BUKOPUCTAHHI HeYiTKO-
MHOXMHHIX MopeAeil. Xaae6 T. ta in. [1] samporoHyBaan
CHCTeMATH3aLi10 METOAIB OLIHKY PU3MKIB 32 TAKMMM IPyIaMu:
METOAM, 10 0a3yI0ThCs Ha BUKOPUCTAHHI HEYITKOI AOTiKM Ta
IITYYHMX HEVIPOHHMX MEpPEeXX; KAACUYHI AKiCHI Ta KiAbKiCHI Me-
TOAM; TiOpUAHI MeTOAM. B poboTi [2] A0BeaeHO TicHMIT 3B'130K
KAACMYHOI Teopii JIMOBipHOCTell, Teopii HeYiTKMX MHOXUH
i MOXXAMBICTb 3aCTOCYBaHH 1ji€l Teopii B eKOHOMIYHUX LIiASIX.
Ha mipcTaBi Teopii HeYiTKMX MHOXXMH BU3HAY€HO TIIOHATTSA yCe-
peAHeHoi Mipy, PU3MKY Ta Mip/ PU3MKY, aAe He HaBeAEHO MpHU-
KAaA MPAKTUYHOTO 3aCTOCYBAHHA.

Y mpausix Hepocekina A. [3, c. 54-72] i AbayaaeBoi 3.
[4, c. 46-48] po3rAsIHYTI HEYITKO-MHOXIHHI MOAEAI IPOLIOBUX
TIOTOKIB MPOEKTY, L]0 SIBASIIOTH COOOI0 3rOPTKY TOUKOBMX CLie-
HapiiB LMX MOTOKIiB. BBeAeHO Karteropiro pusuk-¢yHKuil mpo-
€KTY Ta AOCAIAXKEHO PiBHI pM3MKY IIpy 3MiHi 0OMeXyBaAbHIX
yMoB. B po6orti [5] 3ampornoHOBaHO CIPOLjEHMIT aATOPUTM
MOAEAL 6araToKpuTepiaAbHOI OLHKM PUBMKIB IHHOBALiITHMX
MPOEKTiB Ha OCHOBI TPMKYTHMX HeYiTKMX MHOXMH. Hepoaikom
po0OTH € TIABKM OAVH OKPEMUIT BUMIAAOK CIIiBBIAHOIIEHHS He-
YITKUX YMCeA, L0 XapaKTepy3yI0Th PEHTA0EABHICTb i HOpMy
IpUOYTKY IPOEKTY.

MeapHuKoB B. [6] BKasye Ha HEAOAIKM OCHOBHMX MeTO-
AiB 00AIKY pM3UKiB | IPOTIOHYE MaTeMAaTUYHY MOAEAD AASI PO3-
PaXyHKYy BeAVYMHY PU3YKiB iIHBECTHUIIINIHMX TIPOEKTiB Ha OCHO-

Bi Teopii HeUiTKOCTI, 1110 A0O3BOASIE AOCUTb IPOCTO OTPUMYBATU
ycepeaHeHi ouinku. Ha Haur orasia, B MOAEAL He AOCUTD 00-
I'PYHTOBaHUII AaATOPUTM PO3PaXyHKY IeOMeTPUYHOI JIMOBIp-
HOCTi IomaAaQHHs B 00AacTh HeedekTUBHUX iHBecTuLiln. Kpim
TOT0, aBTOP PO3TAsIAQ€ HAMMPOCTILNI1 BUTAAOK, KOAY IPaHMY-
He 3HaYeHHsI (KpUTepiil) — MOCTilHe YUCAO.

Ha aymky Msiauna B. [7, c. 15], MeToa HediTkux MHO-
XVH € HailbIAbLI DEAEBAHTHUM | MEPCIEKTUBHUM AAS OLiH-
KM PU3KKIB 1Py po3po0ui cTparerii iHHOBAL{IIHOTO PO3BUTKY
MPOMMCAOBYX MIAIIPUEMCTB i AO3BOASIE BUABUTHU 3aAEXKHICTD
PiBHS pM3UKY BiA IMOBIPHOCTi BUHMKHEHHs PU3MKY Ta CTY-
IeHs 11oro BAuBy. B po6ori [8] BAOCKOHaAeHI MeTOAOAOTIUHI
MAXOAM AO OLHKM iHHOBAL|ifIHOTO MOTEHL{iaAy METOAOM He-
4iTKMX MHOXMH. [T0OyAOBaHa MOAEAD HEUITKOTO BMBOAY AO-
3BOASIE, 3aAQ10YM 3HAUEHHS MaTepiaAbHO-TeXHIUHOTOo il iHTe-
AEKTYaAbHOTO ITOTEHL]iaAiB, OLIiHIOBAaTY PiBeHb iHHOBALII/IHOTO
TOTeHLiaAy.

TuyHi T. [9] Bkasye Ha mepeBaru Ta HEAOAIKM BUKODUC-
TaHHs 6AraTOKyTHMX YHKLiM MPUHAAEKHOCTI Ta MPOMOHYe
OLIiHIOBATY PU3UKY 3 BUKOPUCTAHHAM MOAEAI 3 rayCcoBOIO YHK-
LIi€f0 PUHAAEXHOCTI. HEeAOAIKOM € cUMeTpUYHICTDb 3arporno-
HOBaHOI (QYHKIIiI, B TOI Yac K AAS OIABLIOCTI IPaKTUYHUX 3a-
BAQHb 3aCTOCOBYIOTb HECUMETPUYHI QYHKL{i TPMHAAEKHOCTI.

Meta po6oru. OCHOBHOKW NPUYMHOK Pi3HOMAHITTS
MAXOAIB 1 METOAIB AO OLIiHKM iHHOBALIiIHUX PUBUKIB € HEAO-
CKOHAAICTD craTucTuyHoOi iHopMawiiiHOi 6asyu AaHMX PO
iHHOBAUiTHMIT PO3BUTOK MIATIPMEMCTB YKpaiHy, 1[0 OB’ sI3aHe
3 OOMEXXEHMM AOCTYIIOM AO AETAABHOI Ta OIEepaTUBHOI iH-
dopmauii 3a oxpemumu mipnpuemcTBamu. IIpoTe mpakTuyHa
OLliHKa Ta NpPOTHO3YBaHHSA DM3UKY Iepepbadae BUPilIEHHA
npobAeMU B yMOBaX HEBUBHAYEHOCT] 3 ypaxyBaHHAM iMOBip-
HICHMX clieHapiiB. MeTO AOCAIAXKEHHS € YAOCKOHAACHHS MiA-
XOAY AO TIPOTHO3YBAaHHs iHHOBAL[THMX PU3MKIB MiATIpMEMCTBA
Ha OCHOBI TeOpil HeUiTKMX MHOXMH.

BukaapeHHA OCHOBHOTO MarepiaAy AOCAiA)KeHHs.
Cy0’exTamu iHHOBALIHMX PU3UKOBUX BIAHOCVH €: PO3POOHNK
(BAQCHMK) IHHOBALITHOTO MPOEKTY; IHBECTOPH, SIKi 3AINCHIO-
10Tb (hiHaHCYBaHHA pO3pOOKM Ta peaaisaulil iHHOBaLiitHIX 3a-
XOAIB; €KOHOMIYHI CY0'€KTH, Ha MOAIIIIEHHS AIIABHOCTI SKNX
CIIPSIMOBAHO iHHOBALIIIHY Ail0; CITOXKMBAYi (PUHOK) POAYKLiL.
Ha xoxHOMY eTarni iHHOBAL{iiTHOTO IpOoLjeCy HeOOXiAHO omepa-
TUBHO BUABASATY 11 OLIHIOBATU PU3VKI, TI0B'A3aHi 3 MOXXAMBU-
MU 3MiHamMy 30BHilIHIX i BHYTpimHiX daxropis. CkaapHicTIO
B I1epeAOadeHH] pUBMKIB BUCTYIIA€ BIACYTHICTD IpaBua, Gopm,
CTAQHAAPTIB AASl IHHOBALIHUX TIPOEKTIB, TOMY Ll CUTYaLlis
BeAe AO 30iABIIEHHsT HEBUBHAYEHOCT.
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Iabamenko C. M. mpomoHye Taky Kaacudikalilo iH-
HoBauiHux pusukis [10, c. 39-40]: 3a chepamu mposBy; 3a
MaclTabaMy BIIAMBY; 32 AXKePeAaMJ BUHMKHEHHS; II0AO Y4ac-
HUKIB iHHOBALiHOI AisIABHOCTI; 3a GopMaMM iHBeCTyBaHHS;
3a AKepeAaMy iHBeCTYBaHHS HOBAllill; 32 MeXaHi3MaMy iHBeC-
TYBaHHsI HOBALilf; 32 BUAAMYU BUPOOHNYO0-30yTOBOI ALSIABHOCTI
cy0’eKxTa IHHOBALITHOI AIIABHOCTI; CTOCOBHO AXKEPEA PUBUKY
A0 cy0'exTa IHHOBALJTHOI AISIABHOCTI.

ABTropamu poboTH 3aIPOIIOHOBAHO KAACKDIKALIF0 MOX-
AMBUX PU3UKIB HA KOXKHIlI CTaAil po3poOKu, BIPOBAAYKEHHS Ta
peaaisallii iHHOBAL[ifHMX MPOEKTIB, 1J0 HABEAEHO Ha puc. 1.
Ao 30BHILIHIX BiAHECEMO PU3MKU HECTIPUATAUBUX IIOAITUYHIX
i coriaAbHO-eKOHOMIYHMX 3MiH, GOpC-MaXOpHi 00CTaBUHM:

HOTiplIeHHSI eKOHOMIYHOTO CTaHY, KpPU30Bi ABU-

1ma;
MOCMAEHHS 3aX0AIB AEP)KABHOTO Per'yAIOBaHHS;
AETIpeCcBHI SIBUINA B perioHi abo raaysi;

3MiHa MOHETAPHOI TOAITUKM A€P>KaBy;
MOCUAEHHS MOAATKOBOI MOAITUKM AepPKaBy;
3pocTaHHsI iHdALIT;

3HIDKEHHSI AOXOAIB HaCeAeHHS;

BMHUKHEHHSI TI0KeXi, yparaHy, IoBeHi;

30MTKM Bip BAOYMHHOCTI, B TOMY YVCAl Ha BUPOOHN-

LITBi;
30UTKM Bip KOpymLiii, xabapis;
OAHKPYTCTBO MIATIPUEMCTB-TIAPTHEPIB.

Knacudikauis iHHoBauiliHUX pu3ukKis

BN CTagis po3pobka Ta
y BMPOBAKEHHA

iHHOBAL|INHOrO NPOEKTY

PU3MKI HEOOrPYHTOBAHOIO BUGOPY iHHOBALIHOTO MPOEKTY

PV3MKY, NOB'A3aHi 3 HEAOCTATHIM ANA PO3POOKYM Ta BNIPOBAZXeEHHs
NPOEKTY PiBHEM KafipOBOTO COCTaBY

iHHOBAL{IHOTO NPOAYKTY

T
3 - PU31KK, NOB'A3aHi 3 HECBOEYACHOK PO3POOKOI0 MPOEKTY
g
e
s iHBECTULiHI pU3KnKK (HegocTaTHE GiHaHCYBaHHS, 36inbLlIeHHA
o - .. .
I KOLUTOPUCHOI BapTOCTi MPOEKTYB)
X
¢
2 — PU3VIKK, NOB'A3aHi 3 3a6e3neyYeHHsM NpaB BAACHOCTI
2 s
c I
g s .
SE N CTapiA BUpoOHMLTBA 1 TEXHOMOFYHI PU3UNKK
= . -
s — iHHOBaLiHOTO NPOAYKTY
= T . .
E o - biHaHCOBI pu3NKM
3
Q ©
cE = . .
g9 - YNpaBRiHCbKi pU3MKN
ts
=3
< - NOTICTUYHI PU3UKK
o
g
s - €KOJOriYHi pU3MKM
=
o
= , - . )
3 —  pw3uKwn, noB'a3aHi 3 NigBULEHHAM BapTOCTi BUPOOHMYMX 3anacis
&
A
PV31KM 36iNbLUEHHA BAPTOCTi iHHOBALINHOTO NPOAYKTY Yepes
NOMWNKY | BOONpPaLoBaHb NPOEKTY
—N cTapina peanizauii — PU3MK KOHKYPEHTOCMIOMOXHOCTI

MapKETVUHIOBI PU3UMKI 36y Ty

PU3MK 3MiHV KOH'IOHKTYPU PUHKY

PU3MK MNOMWUNTIKOBOIO LliHoyTBOpeHHﬂ

PU3MKN HeepeKTUBHOT MapKETUHIOBOI AiANbHOCTI NPU NPOCYBaHHi
iHHOBALIiiHOrO NPOAYKTY Ha PUHKY

PU3MK 3HVKEHHA NPUOYTKOBOCTI

Puc. 1. Knacndikauis iHHoBaLiliHUX pusukis

[xepeno: copmoBaHo aBTOpamut
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[Tpouiec BHpoBapKeHHs iHHOBalill Oe3mocepeAHbO
TOB’sI3aHMI1 i3 PO3POOKOI0, IHBECTYBAHHAM | BIPOBAAXKEHHAM
OyAb-sKOro iHHOBAL{THOrO MpOeKTy. Bxe Ha crTaaii iHBec-
TYBAHHs IPOEKTY YYACHUKM CTUKAKTBCS 3 HerepeGopHOH
iHpopMaLiiiHOI0 HEBU3HAYEHICTIO, SIKA TATHe HemepeOOpHMIT
PUBYK IPUITHATTS iHBECTULiiTHNX pitieHb. VIMoBipHicTb TOTO,
1110 IHHOBALiTHMIT TIPOEKT, SIKUI1, 32 OLJIHKAMM eKCIIepTiB, OyAO
BU3HAHO YCIIlIHUM, y KiHLEBOMY IACYMKY MOXe BUABUTU-
Cs1 30MTKOBMM 4epe3 BIIAMB 30BHILIHIX i BHYTPIlHIX (akTo-
piB, AOCUTb BeAuKa. [HBeCTOpP HiKOAU He Oyae MaTH y CBOEMY
PO3MOPAAKEHHI BCEOCSIKHOI OLIHKM PUBMKY, TOMY IO YMCAO
(baxTopiB, 10 BIAMBAIOTH, 3aBXAM MEPEBUIYE MOXAUBOCTI
TIepPCOHAAY, SIKMI1 Oepe yIpaBAIHChKI pileHHs. Y uiit curyauii
MOXXAVBUII PO3BUTOK MECUMICTMYHOIO CLieHApil0 PO3BUTKY,
SAKUII MOXKe HeraTMBHO BIIAMHYTM Ha iHHOBaLiJHMII MpoLec.
Tomy HaBiTb B yMOBaX TaKOI HEBM3HAYEHOCTI 3allikaBA€Hi 0CO-
011 3000B’s13aHi KOHTPOAIOBATY CUTYAL}i0 TA IPOTHO3YBATY PU-
3MKM B ITpoLieci peaaisalii mpoexTy.

[HCTpyMeHTOM, fAKUII AO3BOASIE OLIiHIOBATM OYiKyBaHi
PM3UKM B YMOBAX HEBM3HAYEHOCTI, € TEOPis HEUiTKMX MHOXXUH
[3; 11]. BukopucTaHHs MeTOAIB, 10 6a3yTbCsI Ha Teopil He-
4iTKNX MHOXWH, Iepepbadae Qopmaaisalliio BUXIAHMX Tapa-
MeTpiB i LIIAbOBMX MOKa3HMKIB Y BUTASIAL BEKTOpA iHTepBaAb-
HIUX 3Ha4YeHb (He4iTKOro iHtepBaAy). [TomapaHHs B KOXKEH iH-
TepBaA XapaKTePHU3YeTbCs AESKMM CTyIeHeM HeBU3HAYeHOCT.
Ta pO3pOOHMKYM iHHOBALIMIHUX IPOEKTIB 3AaTHi KIABKiCHO OXa-
paKTepusyBaTy iHTEPBAAU MOXKAUBUX (AONMYCTUMMUX) 3HAYEHDb
MapaMeTpiB i IX TpPaHUYHMX 3HAYEHb.

AAs IPOTHO3YBaHH: CTYIeEHS PU3UKY BBEAEMO B PO3-
TASIA ABi TPUKYTHi HeuiTki MHOXwmHu: E (E_ ., E E ) -
peabadyBaHe 3HAUEHHS AOCAIAXKYBAHOrO MOKa3HMUKa (expected
value); B (B, B B,,.,) — TIOKa3HUK, IO XapaKTepusye Ipa-
Hu4Hi ymoBu npoexTy (border conditions). fIk E i B MoxHa, Ha-
HPUKAQA, BuOMpaTi: NPV — 4uCTY Cy4acHy LiHHICTb IPOEKTY;

Te-

Pl - inpexc peHTabeAbHOCTI iHBeCTULIil; RIl — BHYTpillHi HOpMU
npubYTKOBOCTI 11 iHII TapaMeTpy, 1[0 XapaKTePU3YIOTh [EBHI
iHHOBALIilHi PU3MKU Ha BCIX CTaAiSIX iIHHOBALiIIHOTO TIpoLiecy.

Tpu 3Hauy1Lli TOUKM TPUKYTHOI HEUITKOI MHOXKMHM MOX-
Ha 3iCTaBUTH i3 MOXXAMBOIO PeaAi3alji€lo TpbOX ClLieHapiiB: me-
CUMICTMYHOTO, ONTMMAABHOTO, onTUMicTM4HOrO. [Ip1 BMKO-
HaHHi HepiBHOCTI E < B iHHOBAL|{iiHMI1 TPOEKT MOXKHA BBAXKATH
HeycmimHuM. Haille 3aBAQHHA: OOYAYBaTM MOAEAb IPOTHO-
3YBaHHsI CTYIeHsI PUBMKY, BUKOPMCTOBYIOUM HeYiTKi TPUKYTHI
MHOXXUHML.

DyHKLiI MPUHAAEKHOCTI TPUKYTHUX YMCEA MAIOTh BU-

TASIA:
X_Emin
ZTomin E < x<F,
EO_Emin min 0
Emax =X
= , Eg<X<E.y;
Mg E o —Eo 0 max
0, (X<Emin)V(X>Enax)
(1)
X_Bmin
—, Bin <X<B,
BO_Bmin e 0
Brmax —X
= , By <x<Bax-
Up By —Bo 0 max
0, (X <Bmjn)V(x>Bmax)

MakcuMaAbHe YMCAO BapiaHTiB posTauryBaHHs rpadi-
KiB QYHKLUi MPMHAAKHOCTI AOpPIBHIOE BOCbMU. AOCAIAXYe-
MO LICTh BUIAAKIB, 5IKi CTAHOBASITH OCOOAMBUIT TIPAKTUIHUI
iHTepec.

Bumapox 1. B;<E;<B, <E,. Bubepemo A0BiAbHMIt
piBeHb NPUHAAEKHOCTi o Ta BU3HAuMMO iHTepaan [E;, E,]

E=B
El /
By ]
|
0,5 E '
1 B: '————74 E I{
N /Ay AN =\ =T |
| | | | | |
| | | | | |
0 T |!| T—T !I T T T T T |! T— T T 1T !I T T |! T T T T T !I T T T
Bmin B1 Emin T1 B2 Bmax EZ Emax B1 E1 BZ EZ

Puc. 2. QyHKuii npuHanexHocTi p, My ; dasosa nnowuHa (E,B) ana pisHsa a

u [B,, B,] (puc. 2a). Touky neperuny nepuuoi riaku QpyHKuii £
i Apyroi riaku QyHKuil B 03HAY€HO SK Oy =g =g . BoHa
BM3HAYAE BEPXHIO MEXY pO3AiAYy 0e3pusuKOBOI i pU3MKOBOI
30H. [lpn o > 0y, O-piBHEBI iHTEPBaAM He TEPETUMHAOTHCS,
TOOTO E > B, i pusKK HeeeKTUBHOCTI IPOEKTY BiACyTHiiL [Tpu
a <o, inTepaan [E,, E,] Ta [B,, B,] mepeTuHanThCA: iHTEpBAA
[E,, B,] € 30HOI0 PUBUKY AASL AOBIABHOTO DiBHSA a. 30HY pu3u-
KY T0Ka3aHo y ¢pa3oBiit naowuHi (£, B) y BUTASIAL TPUKYTHUKA

3 sepumHamu (E,, B,); (E,, B,); (B,, B,) (puc. 26). Bech samrpu-
XOBaHUI1 MPSIMOKYTHUK BU3HAYAE 00AACTD OUIKYBaHUX peaai-
3alliil 3HaYeHb apaMeTpa.

TeomeTpuyHa IMOBIpHICTb MOAT TonapaHHs Touki (E, B)
Y 30HY PU3VIKY BUSHAYAETHCS 32 POPMYAOIO:

S

P(o) =L, 2
(o) S (2)
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A€ S, — [AOIIA 3aIUITPUXOBAHOIO TPUKYTHUKA, Ae
S — IAOLA 3ALITPUXOBAHOTO MPSIMOKYTHHKA.
I3 (1) aas obpanoro pisHa 0 < o < o, HaBeaeMo £, Ta

B,y BUTASIAL

M =Emax —Emin; Ag =Bmax —Bmin-

TTAomma TPUKYTHMKA S, 3 ypaxyBaHHAM (4) AOpiBHIOE:
12
S, =0,5-(8, —E;)* =0,5-(D; — ()2 (7)
Ey=0uEg = Emin) + Emin ' 2 1 1
Toal itmoBipHicTb moail nomapauus Touku (E, B) y 30Hy
pusuxy P(a) 3 ypaxyBaHH:M (6) i (7), obuncaroeTbes 3a pop-
MYAOIO:

Ey =—0uEmax —Eo) + Emaxi

By =0.(By = Bin) + Bmin; ®3)

Plo) =

S 2hphg

Bz :—OL(BmaX _BO)+BmaX' Sr 1 (D-l—OLC]
1-a

2
j mpu 0 < o< 0. (8)
BepXHst rpaHuMIlst PUHKY 0L, BUBHAYAETHCS 13 HEPIBHO-

cri E; = B,. Toal Oyuxuiis P(o) e cmapHolo Ha iHTepBaai [0, o, ]. Haitbiab-

Oy =—1, (4) 1lIe 3HAUEHH: Ha BiAPi3Ky AocAraeTbes pu o = 0:
P(0)=——"
Ae C1=Eo —Emin T Bmax =Bo: D1 =Bmax —Enin- 5) 2hgAg '

TTAowja NPAMOKYTHNKA 3 yPaXyBaHHAM (3) AopiBHIOE: Tpnt o = o, Gymiuis P(or) = 0.

S=(Ey—E,)(By—B,)=( 1_(1)2 Aerg, ©) ¢)OPM;\(;A},(1) .cymapl-mi[ PUBUK AASL BUTTAAKY 1 004MCAIOETBCS 3a
Oy
1 2 e
R= | Plo)do.=———| Ciotq5 — (D —Cq)-| 2CIn(1—0tq5) — 9
{ (@) zxfx3[1 12-(Dy 1)[ tinfi—a)— 0 )

HaBepeMo TpUKAAA PO3PAaXyHKY PU3UKY iHBECTYBaHHs iHHOBAL{ITHOTO IIPOEKTY 3 BUKOPUCTAHHSM {HAEKCY PeHTabeAbHOCTI
iHBeCTHLIiNl, AKMM, Y HAIIOMY BUITAAKY, € HeyiTKa MHOXUHa E = PJ.

T min T 0 T max
1 CF, 1 CFy 1 CFy
(Phin:Plo Phoax) =\ 72 = e 26 1 ik | (10)
max k=1 (1+7c ) lp k= (1+1) Inin k= (+n )

Ae T — TepMiH BIpoBaAXKeHH: i peaaisaljii iHHOBAL{THOTO IPOEKTY;

T iy Iy |ay) — PO3MID CTAPTOBMX iHBECTHLI;

CF (CF™™; CFQ; CFM3X) — iAaHOBAHMIT YMCTHI TPOLIOBHIL IOTIK 32 K-Tlepioa;

rine™™; r,? ;™) — cTaBKa AMCKOHTYBaHHSL.

ITAaHyeTbCs iHBECTYBATU B iHHOBALIHMIL TPOEKT i3 Ia-
pamerpamu: T = 3 poku; | = (100, 100, 100) tuc. rpy; r (10 % ;
15 %; 20 %); CF, (0; 0; 0), CF, (35; 90; 120), CF, (80; 130; 180)
THUC. TPH; 3AAMIIKOBA (AIKBIAQLIiIHA) BapTICTh POEKTY AOPIiB-
HIOE HYAIO. IHBeCTUUIIHWIT TPOEKT BUBHAETHCS e)EeKTUBHUM,
SIKIO {HAEKC peHTabeAbHOCTI iHBecTnuiit Pl nepesnuye rpa-
HUYHUI piBeHb B.

Buxopucrosytoun (10), BusHawmmo, PL . = 0,7; PL; = 1,5

‘min

PL, .. = 2,3. Tlpmimemo B (0,5, 1, 2). DyHKutii NpUHAAXKHOCTI {1y

max
Ta [J.B TIOKa3aHO Ha puc. 3.

Pl

05 07 09 11 13 15 17 19 21 23

min min
T T

Puc. 3. QyHKuUii npuHanexHoCTi |1, Ta |,

B pesyabrari pospaxyHkis 3a popmyaamu (4)—(9) orpu-
MaHO: 0., = 0,615; ouikyBaumit cymapnmit pusuk — 14 %. Ipacix
GbyHKuii itMoBipHOCTI oAl orapauHs Touxu (PL, B) y 3oHy pusn-
Ky P(c1) mokasauo Ha puc. 4.

Pusuk-meHepXXep MOXKe CaMOCTIITHO BCTAHOBUTH ILKAAY
HenpuiHATTS pusuky. I. 3imepman [12] sanporoHyBaB Taky
rpaaawio:

%

25
P(a)

o-

a
0 T T T T T T

0 0,1 0.2 03 04 0,5 0,6

Puc. 4. Tpadik ¢yHKuUii P(a) imoBipHOCTI nopAii nonapaHHA
TouKU (Pl, B) y 30HYy pnsuKy
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Tabnuuysa 1 * akuwo R < 10 %, To BiH BU3HAETHCA NPUMHATHUM AAS
LWkana HeanﬁHﬂTTﬂ pusnKy BCiX BI/IHaAKiB iHHOBaui]?[HOFO n iHHOBa].[i]ZHOI'O npo-
eKTYBaHHS;

CTyniHb . . . 10% < R < 20 % i
R, % NINK PilweHHs W00 iHBECTYBaHHA SAKIIO 0 < < 0, TO BIH BU3HAETbCI YMOBHO
P y IPUIHATHUM, HeOOXiAHI AOAQTKOBI 3yCHAAS 3i CTpa-

Xe . .

0-7 Ay . | ToyHO NpUIAHATM NpoeKT XyBaHH pUSIKY; . ;
HW3bkum * ko R > 20 %, To BiH € HeMPUITHATHUM. BBakaeTbcs,
8-15 Husbkuii an/II7IHFITVI, anes o6epe)KHic'no i no- 1110 BCi KOpI/lI‘yIO‘{i 3YCUAAS ITIEPEBEAYTD PU3MK B YMOB-
[anbLUM MOHITOPUHTOM HO TIPUIHSATHUI CTaH, TOOTO BHACAIAOK LiX Alil pUBUK

He AOCATa€e MOTPIOHMX IPUITHATHUX 3HAYEHD.
3a Takux ymoB pusMK 14 % peKOMeHAYEeTbCS BU3HATU
YMOBHO NPUIHATHYM.

16-35 | CepegHin | MpWIAHATIA 3 0OMEXEHHAMN

36-40 | Bucokuin | Bigxmnutu Ta nepernaHyTn NpoeKkT

> 40 gxfm BiamoBnTUCA 3 yneBHeHiCTIO Bumapok 2. E;<B;<E, <B,. Bubepemo A0BiAbHUII
piBeHb pUHAAEXKHOCTI 0. i BU3HauMMo inTepBaanu [E,, E,] Ta
Adepeno: cpopmoBaHO aBTOpamit Ha OCHOBI [12] (B, B,] (puc. 5a). Touky meperuny Apyroi riaku ¢yHkuii £

i mepiuoi riaku QyHKi B TO3HAYEHO SIK Oly1 =g =g .
AAst Hamoro npukaaay R = 14 %, T06TO CTYTiHb pU3U- Ipu o < a.,, intepsaan [E,, E,] i [B,, B,] mepeTnHanTh-
Ky — CepeAHill, i IPOeKT MoKHA 60 MPUITHATY 3 06MEKEHHS- cst: inTepBaa [B,, E,] € 30HOI0 PUBUKY AASL AOBIABHOTO PiBHACL.
M1, 200 AOOTIPALIOBATH. 30Hy pr3uKy rmokasaHo y ¢asosiit maompui (E, B) y BUrasiai 3a-
B pobori [4, c. 75] HaBeAeHO TaKe AiHIBICTMYHE HOPMY- wTpuxoBaHoi Tparewii (puc. 56). 3a aHaAori€w 3 MEpIIMM BU-

BAHHS PiBHS PU3MUKY: MAAKOM OTPMMAEMO CYMapHUIT PU3UK AASL BUTTAAKY 2

7z

T T 1,0 LI P
Evn Ty Buin By £, E,

1 “min

o

T T
min ax 2 Bmax

Puc. 5. DyHKuii npuHanexHocTi Y i Kg; dasosa nnowuHa (E, B) ana pieHa o

Oyt 1
1 D, -C
R= J P(ou)do. + J P((x)doc=1—m{C§0€21 —(D, —Cz)-(ZCZIn(1—0c21)— 12 2)] (11)
0 Oy EMB B
D,
Ae (253 :g; C; =By = Brin + Emax —Eo0i D2 =Enax — Bmins
1 D —oCo 2 Mpua <oy, (puc. 6a)inrepsasn [E,, E,] i [B,, B,] nepe-
P(o) = 1- on (721 o 2) npn 0 <0o<0y TUHAIOTbCS: iHTEpBaA [B1, Bz] € 30HOI0 PUBMKY AASL AOBIABHO-
- EAB - :

ro piBHA 0. 30HY PU3MUKY MOKa3aHO y pasosilt naoumuHi (E, B)
y Burasiai samrrpuxosanoi Tpaneii (puc. 7). Tlpu o), < o < a;,
(puc. 66) Maemo ymoBU AAs BUuITaAKy 1. B pesyabrati pumaemo
CYMapHMII PU3KK AASl BUTTAAKY 3.1:

1 npu o< o< 1

Bunapox 3.1, E;<B;<B, <Ey; By <Eg.

Bubepemo A0BiAbHMIT piBEHb IPUHAAEKHOCTI 0. | BU3HA- oy oy
4MMO iHTEepBaAK '[5, E,) Ta [BV‘BZ] (puc. 6a). Maemo ABi TOUKM Ae R= J P(ou)dot + J’ P(ou)do. =Ry +R,, (12)
HepeTuHy QyHKLiM HAAKHOCTI:
* TOUKy IepeTyHy mepiuoi riaku ¢yHkuii E i nepuroi
riaku yHKuii B mo3HaYeHo AK O, ;

0 Olyq

1
Ry =G+ Gy = (D + D3 =G = G)In(1-auy)];

*  TOYKY IepeTVHy Iepioi riaky GyHKLUiI £ i Apyroi ria- 2h¢
K GYHKLIT B I03HAYeHO AK 0L, .
1 2 (1-045) 1 1
Ry =———| G (015 —0441) = (D; = C3)| 2 In—5-=(D; =) - ;
2 Mehg 1102 —0q 14 ( 1Mz ) 174 —oy, 1-o04;
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Ds Dy
o= 0= C3=Bmin =Bo+Eo ~Fmini D3 =Biin ~Emin
3 1

Ci=Eo —Emin +Bmax —Bo’ D1 =Bmax —Emin;

B E
0
1 0
Uy Fm—————=
a4+ e -
n | I |
05 m———— I |
I | |
I | |
: | | |
| | |
0 11 | |E7
1 L L L L L L L L L L L L L L L L L
Enmi E1 Bmin B E Emin Bmin 1E1 Bz Bmax Emax

Puc. 6. DyHKuii npnHanexHocTi p i 4y (BUnagok 3.1)

b

Puc. 7. ®asoBa nnowuHa (E, B) gna pisHaA a (ana puc. 6a)

1 Dy+D3-o(G+G5) npn 0<o<a " TOUKY nepeTiHy Apyroi riaku GyHKuii E i Apyroi ria-
20g - i GYHKLIT B I03HAYEHO AK OLy,.
5 Tpu 01 < 01, (puc. 8a) ymoBu 36iraoThes 3 BUMAAKOM 3.1,
P(o)= ! (Mj npy Olqq <OL<0lyy . 30Hy pU3NKY NokasaHo y $a3oBiit naomuHi (E, B) y BUTAsAL 3a-
2hghg\ 1-a mrrpyuxoBaHoi Tparenii (puc. 7). Tlpu 0, < 0 < 0, (puc. 86)
0 npu oy <o<l MA€EMO YMOBY AAS BUIAAKY 2. B pesyabTari oTprMaeMo cymap-
HUI PU3UK AASL BUTTAAKY 3.2:

Bumaaok 3.2. E;<B;<B, <E,; Ey<By. O Oy 1
Lz R= | Plda+ | Plada+ | Ploxdo=Ry+R,+Rs,

0 55 Oy

BubepeMo AOBiAbHMIT PiBEHb TIPUHAAEKHOCTI (L Ta BU- (13)
3HauuMo intepsaan [E,, E,] i [B,, B,] (puc. 8a). Maemo ABi Tou-
K IIepeTHY YHKLiIT HAAKHOCT:
TOUKY IepeTUHY Apyroi riaku yHKuii E i mepuroi ria- Ae Ry= %[(Q +C3 )0132 —(Dy+D5 -G =G3)In(1—015,)];
E

K GYHKLIT B IO3HAYeHO AK (Ly,;

E By
1 0
GO m——————=
a 4+—-— " _ -
Apf—————= ——— +
0,5 | [
| Il
| I
| I 1
| Il
| I
O T T T T T T i T T T T i T il il T T T T T T 1
Emin E1 Bmin 81 Ez BZ Bmax Emax

Puc. 8. OyHKuii npuHanexHoCTi e i [T (BMnagok 3.2)
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1 2 (-031) [D3-CG D=6
Ry =051 —0lyy —————| C5 (0l —0lyy ) — (D5 = C5)| 2C5In - - ; R3=1-0q;
2 =01~ 0 20 21001 = 0p) 2—C2 [ 2 (1—0pp) | 1=0iyy  1— 0l 3 21
0‘21=C*2i O‘22=Cf4i C2 =By ~Bmin +Emax —Eoi D2 =Emax —Bmin;
3 4
R, %
C4=Eg —Emax tBmax —=Boi D4 =Brax —Emax; 108
LD1+D3—(X(C1+C3) I'Ipl/l 0<(X,<(X22 80 /_
2Ag T-a /
2 60
1 D, —aC
Plo)=41- (g) npu 0Ly < 0L< OLoe. /
P G p 22 21 40
1 npn o, <o < 1 /
20 /

Y pOsrasiHyTOMY paHillle MPUKAAAL 3MIHUMO I'DaHUYHY
ymoBy B. Ilpu B (0,8, 1,2, 2,0) cymapuuit pusux (3rigHo 3 (12),
BUMAAOK 3.1) ckaaae 22,4 %. Ipu B (1,0; 1,8; 2,1) cymapHuit pu-
3uK (3riaHo 3 (13), Bumapok 3.2) popiBHioe 57 %.

ITpakTiuHMi1 iHTEpec NpeACTaBASAIOTb YACTVMHHI BUIAA-
ki 3.1 3.2, KoAM OKa3HMK, 1[0 XapaKTepu3ye TPaHNYHi YMOBU
npoexTy B, Mae TOUKOBY ouinky B, . =B, =B . Otpumano,
1o 1pu 3pocTanHi By, T0OTO mocuaeHHi rpaHMYHOrO piBHS,
pusuK R 3pocrae (puc. 9).

Bumapoxk 4.1. By <E;<E; <B,; Ey<B.

Bubepemo AOBiAbHUII piBeHb IPUHAAEKHOCTI O, T BU-
3HauuMo inTepsaan [E,, E,] i [B,, B,] (puc. 10a). Maemo aBi
TOYKM NePETUHY QYHKLi HAAEKHOCTI:

* TOUKy neperuHy mepiuoi riaku ¢yHkuii £ i nepuoi

riaku QyHKIii B 03HAYEHO K O, ;

*  TOUKY IepeTuHy Apyroi riaku ¢yHkuii £ i mepuroi ria-

it GyHKLT B IO3HAYEHO AK OLy,.

0 T T T T T T T T T T T T
0 1,1 121314151617 1,8 192021 2223

Bo

Puc. 9. 3anexHicTb pn3nKy iHBeCTyBaHHSA iHHOBaLiiHOTO
NPOEKTY Bif BeNUUNHU FPaHNYHOrO piBHsA B ingekcy
peHTabenbHoCTi

Tpu o < o (puc. 10a) 30Hy pu3MKy MOKa3aHo y da-
3oBiit maoumHi (E, B) y Burasal samrpuxosaHoi Tpametii
(puc. 11). Ipu 0;; < 0 < 0Ly, (puc. 106) MaeMo yMOBM AAS BU-
MaAKy 2.

B pesyabrari oTpuMaHo:

Oyq Olyq 1
R= [ Pla)o+ | Plado+ [ Plado=R,+R, +Ry,  (14)
0 O 0

1
aAe R :I[(Q +C4)0q1—(Dy+ D4 —Ci = Cy)In(1—04)];
B

Puic. 10. QyHKuUii npnHanexHocTi |, Ta |1, (Bunagok 4.1)

1
Ry =0‘21—0‘11—m
D

Ry =1-01; Oqq=
3 21 11 C

20ty —0t1)— (D —Cz)(ZCzlntl_am)—[Dz -G D,-G jj:l’

1—(X]-|) 1—(X2—| 1_(X11

3. _=2. — . _ .
— O —?, C2 _BO _Bmin +Emax _EO' D2 _Emax _Bmin'
2

C3=Bnin—Bo +Eo —Emini D3 =Bpmin —Emini

C4 =Eo —Emax + Bmax ~Boi D4 =Bmay —Emaxi
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-

|
|
|
|
|
|
|
|
|
B, E £, B
a

N

Puc. 11. ®a3oBa nnowwmHa (E, B) ana piBHa

1 Dy+Dg—0UG+Cy) npn 0<o <o
2hg 1-o
2
1 Dy —aC
P(o)=41— (¥j npu o 1<o <ol 51
Dhg\ 1-o p 11 21
1 npu oy <o<li

Bumapok 4.2. B] < E] < E2 < 82; BO < Eo.

Bubepemo AOBiAbHUII piBEHb IPUHAAEKHOCTI O, T BU-
3HauuMo inTepsaan [E,, E,] i [B,, B,] (puc. 12a). Maemo ABi
TOYKM [ePeTUHY DYHKLIiI HAAKHOCTI:

' TOYKY IepeTuHy nepmoi riaku GyHKuii £ i Apyroi ria-

i GyHKLIT B I03HAYeHO AK O, ;
*  TOYKY nepeTuHy Apyroi riaku ¢yHkuii £ i Apyroi ria-
i GyHKLIT B I03HAYEHO AK OLy,.

Tpu o < 0L,, (pyc 12a) 30HY pU3KMKY OKa3aHo B Gpazosiit
naouyHi (E, B) y Burasipl samrpuxosatol tpaneuii (puc. 11).
Tpu o, < 00 < 0, (puc. 126) Maemo ymoBU AAs BUTAAKY 1.
B pesyabraTi oTpUMaHo:

0y [4p)
R= | Plodo+ | Plo)dot=R;+R,, (15)
0 0y

1
Ae Ry zﬂ[(ﬁ +Ca)otgy —(Dy+Dq =G = Cg)In(1-0i) );

Puc. 12. Qyuxkuii npnHanexHocri |1 i |L; (Bunagok 4.2)

(042 —0p)) ]
(1—0C12)(1—0C22) '

~Emin +Bmax =Boi D1 =Bmax —Emin’

1
Ry=——
27 g

D
1. Dy
Oqp = G2 == G=E
1 4

C2(0ty5 —0ty5) — (D —C1)(2C1 |n?‘i2)

—(D;-C
1= oyy) (D0 -G4)

C4=Ep —Emax +*Bmax =Boi D4 =Bax —Emax

+Dy— +
1Dy # D UG +Cq) npu 0<o <0y,
27\43 T-a
2
1 D1—(XC1
Plo) = _ npu Oy, <0<y .
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BucHoBKM Ta mepcneKTHMBM MOAQABIIMX AOCAi-
AKeHb. TakyM UMHOM, TeOpisi HEUITKMX MHOXXVH € OAHI€I0 3
Ha10iAbII e(PeKTUBHMX TEOPIil, O AO3BOASIE TTOAOAATY He-
AOAIKH, TOB’sI3aHi 3 ypaxyBaHHAM HEBU3HAYEHOCTI, SAKi mpu-
TaMaHHI MeTOAAM OLIHKM Ta IPOTHO3yBaHHA pu3mky. Ha
OCHOBI Teopii HeYiTKIX MHOXXUH (OPMYETHCS TOBHUIL CIIEKTP
MO>XAMBMX CLieHapiiB iHHOBaLiltHOro mpouecy. MeToa He BU-

Mara€ TOYHOT0 3aBAAQHHA GYHKLIiN TPYHAAEXHOCTI, TOMY IO,
Ha BiAMiHY BiA iMOBIpHICHMX METOAIB, OTpMMaHMIT Pe3yAbTaT
XapaKTepU3yeTbCsl HU3bKOI BAPIiaTUBHICTIO AO 3MiHM BUAY
bYHKLIIT TPUHAAEXHOCT] BUXIAHMX HEUITKUX YMCEA, 110 BAXK-
AVBO B YMOBaX HEAOCTATHbOI SIKOCTi BuxipHOI iHpopMmauii Ta
pOOUTD 3aCTOCYBAHHS LIBOTO METOAY OiABLI HAAIMHMM i TTpU-
BaOAMBUM.

3aBpsKM oTpuMaHuM (GOpMyAaM IOTEHLiiHI iHBeCTO-
pY Ta pO3POOHMKY MOXYTb IIPUIIMATH YIIPABAIHCBKI pillleHHs
PO AOLIIABHICTb BIIPOBAAXKEHHSI Ta peaAisallil iHHOBaLiTHOTO
npoexTy. CAip 3a3HAUUTH, 1[0 HAaBEAEHI MOAEA] OpieHTOBaHI Ha
OLIHKY Ta IPOTHO3YBaHHA PU3UKY 32 OAHUM Kputepiem. Tomy
B HOAQABILIT pOOOTi AOLIABHO PO3TASIHYTH 3aIPONOHOBAHMI
METOA AASI BUMAAKIB IIPOTHO3YBaHHS PU3MKIB 32 ABOMa (200
OiAblie) KpUTEPISIMU OAHOYACHO.
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