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The paper discusses the approaches to the problem of optimizing the
parameters of borrowing schemes and investments in external projects for
investment projects. Methods for estimating the effectiveness of such schemes
are based on performance using the procedure of compounding financial flows.
We propose new performance indicators for projects based on the method of
detail flows (MDF). Problem is formulated for searching of optimal values for
flow parameters of project.
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ONTUMM3AIIAA CTPYKTYPbI 3AUMCTBOBAHUI 1 BJIOKEHUN
A0XO0J0B UTHBECTUIIMOHHOTI' O TIPOEKTA

B pabome paccmompenvl nooxoowvl K peuieHuro 3a0adu ONMUMUIAYUU
napamempos cxem 3auUMCMBEO8AHUS U UHBECMUYUL 80 BHEWHUE NPOEKMbl OJis
UHBECMUYUOHHBIX Npoekmos. Memoovl oyenusanus 3pgexmusHocmu maxux
cXxeM — NOCMpOeHbl  HA  NOKA3Amensax,  UCNOIb3YIOWUX  Npoyeoypy
KOMNAYHOUPOBAHUSL (PUHAHCOB8IX NOMOK08. [IpednodiceHbl HO8ble nokazamenu
aghpexmusnocmu O NPOEKMO8, OCHOBAHHbIE HA Memooe Oemanu3ayuu
nomoxos (MHIl). Cgopmynuposana 3adaua 011 noucka ONMUMALbHBIX
3HAYeHUll Napamempos NOMoOK08 NPOeKmd.

Knrouesvle cnosa: uneecmuyuonHvle npoeKmol, CMpYKmMypa UHeecmuyull,
agppexmusrnocmo, NFV kpumeputi, memoo oemanuzayuu nomokos.

IMocranoBka 3agaum. IlycTe a8 HEKOTOPOrO NPOEKTAa W3BECTHBI
BXOJIHOM W BBIXOAHON moToku B Buae: Fi, (t), t =1ty t1,ty, ..., (t, =T), —
BXOJHOW ()UHAHCOBBIA TOTOK (MHBeCTHIHWH, BioxeHui), Fg, (1), t=
to, t1,ty, ., (ty, =T), — BbIXOmHOUW (uHAHCOBBIM TMMOTOK (AOx0m0B). Jls
IPOCTOTHI 3anucu GOpMyJ MPH pacueTe mokasareneil 3PPEeKTUBHOCTH MPOEKTa,
OyneM mpenanojiaratb, 49TO MOMEHTHI BpemMeHH tg,tq,t,,.,(t, =T) -
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MOJIOKUTEIIbHBIE IIeJIbIe YMCa U JITMHBI BCEX MHTEPBAIOB MEXAY COCEIHUMHU
OTCUe€TaMU paBHBI EAMHUIIE BpeMeHH. TpeOyeTcs mono0paTh HAWITyYIlIHe
3HAUEHHUS MapaMETPOB BXOJHOTO M BBIXOJHOIO MOTOKOB B CMBICIIE HEKOTOPOIO
MHOKECTBa KpUTepueB 3G hekTuBHOCTH mpoekTa (cm. [1], [2]).

ITapaMeTpbl MOTOKOB NMPOEKTA U 3PPeKTUBHOCTH NMpoekTa. [IpoBenem

aeraqmzanuto  BxogHoro (Fi, (t), t=ty, ty,ty,...,ty;, =T) ©u BBIXOZHOTO
(Foue (), t=ty,t1,ty,...,ty; =T) morokoB mpoekta Pr (kak 3T0 OBLIO
npemayiokeHo B [3]). BBeaem B paccMoTpeHHe mapamerpbl Ui KaXJI0ro M3
MOTOKOB CXeMbl JAeTanu3anuu. [lpu geranuzanvd BXOJHOTO M BBIXOJHOTO
MIOTOKOB BBEJIEM B PACCMOTPEHHUE MapaMeTphl:
- 1 amemeHtoB Fy, (t), t =ty ty,ty, ...,t,, TapaMeTpbl XapaKTepU3YIOT
VICTOYHUKHU U YCJIOBMS 3aMMCTBOBAHHUS M MMEIOT BUI. Ty pp | = (ti ; Ty ny; rin,i),
1=0,1,2,..,m,rae t;u T; — BpeMs Hayana ¥ OKOHYAHHUS pacUeTa MO 3aEMHBIM
CpeCTBaM, IPUYEM BBINONHAETCA paBeHcTBO Iy = T; — 3, 1 = 0,1,2, ..., m; 1y, ;,
i=0,12,..,m, — cTaBKM JI1 3aE€MHBIX CpPEJICTB; MHOMXECTBO JOIMYCTHUMBIX
3HAYEHMH JUIs IapaMeTpoB T, pp; 0003Haumm uepes [I; pp;, 1= 0,1,2,.., m;
JUISL DJIEMEHTOB IIOTOKA, KOTOphIE HE SBJISIOTCS 3a€MHBIMU CPEICTBAMH,
napaMeTppl MOTYT HMETh BHMI. T, ppj = (ti ;Ti=t;n =0, = 0), 1=
0,1,2,...,m;

- Ui JIETAJIM3UPOBAHHOIO BXOJHOIO IIOTOKA FiZn,DF = C'D{ioFin,DF,i BEKTOP

. z —_ .
mapamMcTpOB 6y,):[eT HNMETH BUI: T[in,DF = (T[in,DF,O' T[in,DF,li ey T[in,DF,m ) )

MHOKECTBO JOMYCTUMBIX 3HAYEHUH NJI ATOTO BEKTOpa MapamMeTpoB — Hizn’DF =
®iZol i pr i; 31€CH «®» — CUMBOJI PAMOTO IPOU3BEICHHUS MHOXKECTB;

- JUIS DJIEMEHTOB BBIXOAHOTO moTtoka F,, (t),t =ty ty,ty, ..., t,, MapaMEeTPHI
XapaKTEepU3yIOT YCIOBHS HCIOJIb30BAHUS JOXOOB: ﬂgut'lp — mapameTpsl AJis
BBIXOJIHBIX MOTOKOB, UCIIOJb3YEMbIX B JTAHHOM IPOEKTE, ﬂgut'Ep — mapaMeTpsl
WCIIOJBL30BaHUs CPEJICTB BO BHEIIHUX MMPOEKTAX; HApPUMEpP, BUJl MapaMeTpOB
MOXKET OBITh TAKMM: Tloy¢ 1pj = (ti; Ti; 045 Cout i3 Tel ,i), 1=0,1,2,...,m; 3a€ech t;
— BpeMsi Hayalla HMCIOJIb30BAaHUSI JOXO0/Ja B KAadyeCTBE 3JIEMEHTOB BXOJHOTO
notoka; T; — BpeMsi OKOHYAHHUS WX HMCIHOJIb30BaHMS; N; — JJIUTEILHOCTH HX
VICTIOJIb30BAHMUs, BBIPAKEHHBIE BO BPEMEHHBIX TaKTaX; Igy; — CTaBKa, IO
KOTOPOM CpelicTBa MEPEAAl0TCsl B KAUECTBE MHBECTULIMOHHBIX CPEICTB B MPOEKT;

I'jel i — CTaBKa, IO KOTOPOH CPEACTBA OXXHIAIOT BIOXKCHHWH B IPOEKT, TOIJa

> _ » _ o )
T[out,IP - (T[out,IP,OlT[out,IP,li '"JT[out,IP,m) Hu Hout,IP - ®i=0Hout,IP,i’

AHAJIOTUYHO A 3JIEMCHTOB BBIXOAHOI'O IIOTOKA, BBIBOJMMBIX H3 OdAHHOIO

NPOEKTa B JPYIHe (BHEIIHUE TPOEKTHI). Tlou gpi = (ti;Ti;ni;rout,i;rdel,i),
- . b _ X —
i=012,..,m; TG, g = (“out,EP,o»“out,EP,p "'rT[out,EP,m) U Hout,EP =

®in;ol_[0ut’Ep’i; 3aMETUM, YTO B IOCIAEAHEM Ciydae Iy i, 1= 0,1,2,...,m,
JIOXOJTHOCTH BHEIIHUX OTHOCUTEIBHO JAHHOTO MPOEKTA MPOEKTOB.
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Cdhopmynupyem 3amady ONTUMHU3AIUMK CTPYKTYPBI 3a€MHBIX CPEACTB H
BHEIITHETO MCIIOJIb30BaHUs IOXOI0B MpoekTa. J[jst 3Toro 0603Ha4uM MHOKECTBO
KPUTEPUEB 3a7aud B BUJC BEKTOpPA 6 =(Q4,Q,,...,Q), roe Q;,i=0,1,2, ..., k,
— kputepun >ddexkruBHocTH npoekta (Hanpumep, NFV, NFVpg, IRR, PP u
npyrue, cM. [1]-[3]). Tak, nanpumep, mokazarenb NFV MoxeT ObITh HalijicH B
cootBeTcTBuM ¢ QopmanmbHOi  sammebro:  NFV = Y Fo pp (D) - (1 +
Fout,gp (©)T7Y rme Foypp(t) — omement Bexropa Fiy pp, OTHOCSmMiicS K
MOMEHTY BpeMeHH t, TIoy gp(t) — CTaBKka BHEIIHEro MCIOJIb30BaHUS (BO
BHCIIHUX [0 OTHOIICHHWIO K TIPOeKTy Pr mpoekrtax) cpeiactB B pasmepe
Foupp(t). 3amernM, 4to B OOWEM Cllydae TaKMX CTaBOK MOKET OBITH
HECKOJIbKO, U OHH COOTBETCTBYIOT JIOXOJHOCTSIM IPOCKTOB, B KOTOPBIC
BKJIQIBIBAIOTCS  cpeicTBa  Foy pp (). Torma oOnTMMHM3ammio mapameTpoB
CTPYKTYpPBI IIOTOKOB MPOEKTa MOKHO MPOBOJUTH B COOTBETCTBHUH C 3aJaucii Ha
IKCTPEMYM:

Q=(Qy, Q2 -, Q) = — extremum,

)
Tin DF» Tout ,IP» Tout ,EP
IIpU OrpaHUYCHUSIX:

» z ) ) ) )X
T oF € Iin prs Toutip € Houe 1ps Tout gp € Iout gp -

OTMeTHM HEKOTOPBIE OCOOEHHOCTH ATOM ONTUMHU3AIMOHHON 3a/1auHu.

1)  3amava mpeznctaBisieT co0O# 3amavy JUCKPETHOTO MPOTPAMMHUPOBAHMS
(Oonee TOYyHO — 3agavy BBHIOOpA JIYUILEro BapHaHTa, nmepedopa BapHAHTOB) C
BEKTOPHBIM KPUTEPHUEM.

2) BekTop mnapameTrpoB ngut,lp Y 3aBUCAIIMN OT HEro BEKTOP ngut’Ep
GbopMHpYIOTCA Ha OCHOBAHMM JETAIM3UPOBAHHOTO BXOJHOTO IMOTOKA M €ro
napameTpoB — T[izn,DF'

3) B cooTBercTBHM C OCOOCHHOCTBHIO M. 2) CHadajga HEO0OXO0AMMO
chOpMHpPOBATH MHOXECTBO MapamMeTPOB Hi’DF, a yXe Ha €ro OCHOBE —

MHOJKECTBa H?ut,lp U ngt,Ep.

4) B HexkoTOopble MOMEHTBl BPEMEHH BEKTOPHI IAPaMETPOB Ty, ppi =
(ti;Ti;ni; rin,i), i=0,1,2,...,m, unu BEKTOPbl B CBEPTKaX T[Eut’lp 1581051 ngut’Ep
MOTYT OTCYTCTBOBaTh, MOCKOJBKY B COOTBETCTBYIOIIME MOMEHTHI BPEMEHH
UMEIOT HYJIEBbIC 3HAUCHUS DJIEMEHTHI BXOIHBIX UM BBIXOJAHBIX TTOTOKOB.

5)  Ilpu HEOOXOAMMOCTH B KAYECTBE JIIEMEHTOB BEKTOPOB MapaMeTPOB MOTYT
OBITH BKJIIOYEHBI U IPYTHE XaPAKTEPUCTUKH TIOTOKOB: CaMU 3HAUYCHHSI BXOJIHBIX
notokoB Fy, (t), t=tg,t1,t, ..., ty, MOMEHTBI BpEMEHH K KOTOPHIM OHH
OTHOCATCS (€CM OHM OTJMYAIOTCS OT BPEMEH Hayajia JTaloB BBIILIAT TI0
erm/ITaM), 3HAYEHMS BBIXOJAHBIX NOTOKOB F ¢ (t), t=1tyt,t, .., t,, HT.0O

6) Kpome »3TOro, OHUM H TEM K€ 3JIEMEHTaM BXOJHBIX WM BBIXOIHBIX
MIOTOKOB 11 (PMKCHPOBAHHBIX 3HAUYeHU# BpemeHwu t € {ty, ty,t, ..., t, }, MOXeT
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COOTBCTCTBOBATH HCCKOJIBKO Ha60p0B BCKTOPOB ITapaMCTPOB; 3TO MOXKCT OBITH
O6’I)HCH€HO, HaIlIlpuMECp, TEM O6CT05IT€HI)CTBOM, 4dTO 34CMHBIC CpPCIACTBA
IMOCTYIIAKOT H3 HCCKOJIBKHUX HCTOYHUKOB (i)I/IHaHCI/IPOBaHHH, a J0XOJdbI
pacnnpcaciitoTCA II0 HCCKOJIBKMM AJIBTCPHATHBHBIM BHCINHUM JIA JAHHOI'O
ITPOCKTA IIPOCKTAaM.
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