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HCIIOJIb30OBAHUE MATEMATHYECKHX METO10B B
HPEAITPOEKTHOU OLHEHKE HPEATIPUATHUA

MareMaTHuHI METOAM NPHCKOPIOIOTh MPOBENEHHS aHali3y, CHPUSAIOTH MOBHILIOMY OOJIKY BIUIUBY
YUHHUKIB Ha Pe3yJbTaTH MISUTHOCTI, MiJBUIIEHHIO TOYHOCTI OOYMCIIEHB, MiIBUIICHHIO MOXKJIUBOCTI
YXBAJICHHS YITKIIIUX pilleHb.Y CTaTTi NPUBEACHUN AIrOpUTM 3100yTTS MareMaTH4HOi Mojeni
MEePEeANPOEKTHOI OIHKY MiANMPUEMCTBA B HESIBHOMY BHUIVISII, IO JO3BOJISIE OIIHUTH HAOIp THX
OCHOBHHX IapaMeTpiB, NpPU SKUX MOXKHA OLIHUTH CTaH MiANPUEMCTBA B Oyab-sKuil (pikcoBaHMIA
MOMEHT 4acy t.

Karouosi ciioBa: MaremMaTHuHe MOETIOBAHHS, IEPEANPOCKTHA OLlIHKA, aJITOPUTM HAOYTTSI MOJIEINI.

MareMaTHuecKue METOABI YCKOPSIIOT MPOBEJCHHE aHaIHu3a, CIIOCOOCTBYIOT 00jiee MOJHOMY y4eTy
BIUSHUS (PAKTOpPOB Ha pe3yJbTaThbl JEATEIbHOCTH, TOBBIIMICHUIO TOYHOCTHU BBIYUCIICHUH,
MOBBIIICHUIO BO3MOXHOCTH TPHHATHS Oojiee YeTKMX pelleHuid. B cTaTbe NpHBeneH alroputm
MOJIy4eHUSI MaTE€MaTU4YECKOW MOJENIH IMPEAIPOCKTHOM OLEHKH MNPENNpUATHS B HESIBHOM BUJE,
NO3BOJISIONIAsE OLIEHUTh HAa0Op TEX OCHOBHBIX IIapaMeTpPoOB, NPU KOTOPBIX MOXKHO OIICHUTh
COCTOSTHUE MPEANPUATHUs B 1I000H GUKCHPOBAHHBIII MOMEHT BpeMeHH .

KiroueBble ciaoBa: Martemaruueckoe MOJEIMPOBAHUE, TMPEANPOECKTHAS OLEHKA, aJrOpUTM
MOJIyYEHUST MOJIENN

Mathematical methods accelerate the leadthrouginalysis, instrumental in more complete account
of influence of factors on the results of activity,the increase of exactness of calculations eamx

of possibility of acceptance of more clear decisibn the article the algorithm of receipt of
mathematical model of pre-project estimation ofegmise is resulted in a non-obvious kind,
allowing to estimate the set of those basic parareeit which it is possible to estimate the stéte o
enterprise in any fixed moment of time of t.

Keywords. Mathematical design, pre-project estimation, atbor of receipt of model

1.BBenenue

Hcnonp30BaHne MaTeMaTUYeCKUX METOJOB B cdepe YIpaBiCHUS - BaKHEiIee
HAIpaBJICHUE COBEPILICHCTBOBAHUS CHCTEM YIpaBieHHs. MaTeMaTHUYeCKHEe METOIbI
YCKOPSAIOT TPOBEJEHHE aHaiu3a, CIOCOOCTBYIOT Oo0jee MOJHOMY YYETy BIHUSHUS
(GakTOpoB Ha pe3ynbTaThl MACSITENBHOCTH, IOBBIIMICHUIO TOYHOCTH BBIUHCIICHUH,
HNOBBILIEHUIO BO3MOXKHOCTH IPUHATUS 00Jie€ YETKUX PELIEHUN C YYETOM BO3MOXKHBIX
PUCKOB. YUHWThIBasi BO3MOYKHOCTb MHOI'OBEKTOPHOCTb IOJIOOHBIX HCCIIEI0BaHUM,
IPUMEHEHNE MAaTEMaTUYECKUX METOI0B TPEOyeT:

* CHCTEMHOT'0 MOJX0/a K UCCIIEOBAHUIO 33JaHHOT0 OOBEKTA, YUETa B3aUMOCBSI3EH
Y OTHOUICHUH C IpyruMU 00beKkTaMu (MpennpusaTusiMu, pupmamu);

* pa3pabOTKU MAaTeMaTHYECKUX MOJENeH, OTPaXKaloIUX KOJIUYECTBEHHBIC
MOKa3aTeI CHUCTEMHON JEeATENbHOCTH pPAOOTHUKOB OpraHU3alid, IPOIECCOB,
MPOUCXOSIINX B CIIOKHBIX CUCTEMAaX, KAKUMH SABIISIOTCS MPEATIPUSITHS,

* COBEPILIEHCTBOBAHUSI CUCTEMBl HMH(OPMALIMOHHOTO OOECIEYEHUsl YIpPaBICHUS
OPEIIPUITUEM C UCIIOJIB30BAHUEM KOMIIBIOTEPHOIN TEXHUKHU.
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Pemenne nonoOHBIX 3a7a4 MaTeMaTUYECKUMH METOJaMH BO3MOXKHO, €CJIM OHU
chopMynupoBaHbl MaTEMATUYECKH, T.€. PEATbHBIC DKOHOMHYECKHE B3aWMOCBSI3U H
3aBUCUMOCTH BBIPAXEHBI C IPUMEHEHUEM MAaTEMaTUYECKOIO aHAIU3a.

Pemienne SKOHOMMYECKHMX 3aJa4 C TMOMOIIBK0 METOJAa MaTEMAaTH4ECKOIO
MOJEIMPOBAHUS  TO3BOJISIET  OCYHIECTBIATH  A(OPEKTUBHOE  yIpaBICHHE  Kak
OTAEIbHBIMU NPOU3BOACTBEHHBIMH MPOLIECCAMU HA YPOBHE IMPOTHO3ZUPOBAHUS U
IUIAHUPOBAHMSI 3KOHOMHYECKMX CHUTyallud M TPHUHATHS Ha OCHOBE 3TOrO
yIpaBJICHYCCKUX PEIICHUH, TaKk U Bcel 3KOHOMHKOW B 1menoM [1]. CrnemoBarenbHoO,
MaTeMaTUYECKOE€ MOJICIMPOBAHUE KAK METOJl TECHO CONPHUKACAETCS C TEOpUEH
NPUHATUS PEIICHUH B MPOEKTHOM MeHexkMeHTe. OnHa U3 BaXKHBIX OCOOEHHOCTEH
MaTeMaTHYECKUX MOJIENIEd - MOTEHLHANIbHAs BO3MOMXHOCTb WX HCIIOJIb30BaHUSA IS
pelIeHus: pa3HOIIaHOBBIX, MHOTOBEKTOPHBIX MPOOIIEM.

2. MatemMaTH4YeCKU aHAJIN3 MOJEIN

HemanoBaxken maremMaTthueckui aHanu3 mojenu. Llenpro 3Toro stama siBiseTcs
BBISICHEHHE OOIIMX CBOWCTB MOJEIH. 3/1eCh MPUMEHSIOTCS YUCTO MaTEMaTHYECKUE
npuemMsl uccienoBanus. Hambosee BaxXHBI MOMEHT - JOKA3aTENbCTBO CYIIECTBOBAHUS
pemreHnii B cOpMYyJUPOBaHHOH Mojaenu (Teopema  cymiecTBoBaHwus). [lpu
AHAJIMTUYECKOM HCCJIEJOBAHUM MOJICIIA BBISICHSFOTCA TAKUE BOMPOCHI, KAK, HAIIPUMED,
CIMHCTBEHHO JIM pEIICHWE, KaKhe IepeMeHHbIe (HEH3BECTHBIC) MOTYT BXOIWTH B
pelieHrne, KakoBbl OYIyT COOTHOIIEHUS MEXAYy HUMH, B KaKUX TMpelesax U B
3aBUCHUMOCTH OT KaKMX MCXOJHBIX YCIOBUW OHHM MU3MEHSIOTCS, KAKOBBI TEHJCHLIMH WX
U3MEHEHHUS U T.J. AHAIUTHYECKOE WCCIECIOBAHUE MOJEIM MO CPaBHEHUIO C
AMIIUPUYECKUM UMEET TO MPEUMYIIECTBO, YTO MOIYYa€MbIE€ BBIBOJIBI COXPAHSAIOT CBOIO
CUJIy NPH PA3IUYHBIX KOHKPETHBIX 3HAUYEHUSAX BHEIIHUX U BHYTPEHHUX I1APAMETPOB
moenu [2].

Hccnenoanne, MNpoBOAMMOE UHCICHHBIMH METOJAMH, MOXKET CYLIECTBEHHO
JOTIOJIHUTh PE3YyJIbTaThl AHAJUTUYECKOTO MCCIENOBAHUsA, a JJIi MHOTHX MOJEJEN OHO
SIBJIIETCA E€IMHCTBEHHO OCYIIECTBUMBIM. KilacC 3KOHOMHMYECKMX 3a1ay, KOTOPBIE
MOKHO pELIaTh YUCICHHBIMA METOAAMH, 3HAYUTEIBHO IIMPE, 4Ye€M KJAcC 3ajaady,
JIOCTYITHBIX aHATUTUYECKOMY UCCIIEIOBAHUIO.

MopennpoBaHHe—€AUHCTBEHHBIM K HACTOSAILIEMY BPEMEHHM CHCTEMAaTHU3UPOBA-
HBI CIOCOO YBUACTh BapUaHThl OYAyIIEro W ONPEAETUTh TOTCHIUATbHBIC
MOCJIC/ICTBUSL QJIbTEPHATUBHBIX PEIICHUH, YTO TO3BOJIIET WX OOBEKTHBHO CpaB-
HUBaTh. MoJIeIM NIPOEKTHOIO MEHEPKMEHTa B HAWOOJbIIEH Mepe MPUCIOCOOJIEHBI K
TUM LEISIM M Kak MOIIHOE AHaJUTUYECKOE CPEACTBO IMO3BOJIAIOT IMPEOA0JIEBATH
MHO>KECTBO MPOOJIEM, CBSI3aHHBIX C IPUHATUEM PEUICHUM B CIIOKHBIX CUTYalIUsX.

Tak, Hanpumep, paccMarpuBas OyIylIMid NPOEKT, HEOOXOIUMO MPETyCMOTPEThH
Cpa3y HECKOJIbKO MHOTOBEKTOPHBIX yclioBHH. HMcxoas W3  3KOHOMHYECKOU
HEOOXOJAMMOCTH, OOBIYHO HCIOJIB3YIOT MMapaMeTphbl, KOTOPbI€  YUYUTHIBAIOTCS MPH
MPEANPOCKTHON OLIEHKE.

1. ITapameTpsl mpoekta X”.

B pBIHOYHON DJKOHOMHUKE TPUHATO XapaKTEPU30BaTh PE3YJIbTAThl IPOEKTA
CIEAYIOLIMMH ITOKA3aTEISIMUL:

a) 4uCThIi npuBeneHHbIN 3¢ dexT mpoexkra (NPV,, 70MM):
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t t
NPV, =-IC, zl: ”El{rd'?;( ),

rae S (t),R (t) —nocTymieHus u pacxoa0BaHUs JCHEXKHBIX CPEJICTB 110 IMPOEKTY

—_ T
T COOTBCTCTBCHHO B TCYCHHH IIPOTHO3HOIO II€pHOJa t= 1T ; dt — CTaBKa
AUCKOHTHUPOBAHHA B MOMCHT BPCMCHU {; |Cﬂ — BKJIaJAbIBACMEIC B IIPOCKT MHBCCTUIINH

[3];
0) nanexc noxoxxoctu (Pl,,p OP):

_ (1) — Ry (t)
P”{z (1+d, ) ]C”’

t=1

B) cpok okymaemoctu (PP,,p OP):

PP,=mn T, npu xomopom ZS”(t) R”(t)

L @edy "
r) HopMa JTOXOJHOCTH (IRI% ,p OP ) onpenensercs U3 BEIPAXKCHHUS:
e, + 3 SAD=RAD) _
= (1+IRR,)

1) cpenHuii npupoct goxoaoB (GR,,70M ):

GR,,:{/S”(t)_R”(t)—lz(Hdt) NPV g [3]
IC, \ IC,

Kpome »sToro, Hamo BBeCTH psll TapaMETPOB, OMPEACIAIONUX MOTPEOHOCTH
IIPOCKTA B Pa3JIMYHOTO poJia pecypcax Res™:
€) mapameTpel Marepuano€MkocTd mpoekra. OGosHaunm uepes M, (t)

NOTPeOHOCTh B MAaTEPUANIBHBIX Pecypcax BHJA | JJIsl BBIMIOJHEHUS TPOCKTAa T B MEPHO]I
t B HATypaJlbHOM (0OBEMHOM) BBIPAKEHUH. MHO%eCcTBO

{M (0, ] =1.NM = 1..T”} IpEACTaBIsCT CO0O0H MOJEIh MaTepUaIoEMKOCTH

npoekTta, rae N M' _ konnuectso BuoB MaTepHaIbHBIX PECYPCOB;

k) mapameTpbl PoHT0EMKOCTH. [I0TPEOHOCTH B TEXHOJIOTHYECKOM 000pYI0BAHUH
U JIPYTUX OCHOBHBIX (hOHIAX ompenenuMm clieayronmm obopazom. O003HAUYUM uepes
F,(t) moTpeGHOCTE B 000pYIOBaHMM BUAA | IJIs BHIIIOJHEHUS IIPOEKTa T B eprox t B

donmo-yacax. MHOXeCTBO {F, 2(0),1 =1.NF =17 ”} HpeCTaBIsAeT COO0H MOZIEIb

. F .
dbongoémMKoCcTH MpoekTa, rae N° — KOJIM4eCcTBO BUIOB 000PYA0BaHUS,
3) mapamerpel TpynoémkocTH. OO6osnHaumMm uepes K, (t) morpebHOCTH B

COTPYJIHHUKAX CHCIHATLHOCTA M IS BBITIOJHEHUS NPOEKTA T B IMEepUOJ t B YeIIOBEKO-

yacax. MHOXECTBO {Kmn(t),m=l...N K t=1.T ”} NPEJCTaBISICT COOOH MOJIEb

TPYAOEMKOCTH TIpoeKTa, rae N K _ konmaectso nepcoHasa TpedyeMoi KBamu(puKaIuu.
2. [TapameTpsl ipeanpusitust P.

Orta rpymnma napaMeTpoB  OMpEAeNseT  TEXHOJOTMYECKHE  BO3MOKHOCTH
NPEANPUITHS
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a) TEXHOJIOTMYeCKoe 00OpyJOBaHWE WM JPYyrue OCHOBHbIC (oHabl. O003HAUYNM

yepes F,Hp (t) donx Bpemenu paboTel 060pymOBaHMs Buza | B epuos t B ponmo-yacax.
MHOXECTBO {Fin (t),i=1..N F t=1.T } IPEACTABIICT COOOM MOJIENb OCHOBHBIX

(GbOHIOB NPEAPUSITHS.
0) kampoBblii coctaB mpeanpuatus. O003HAUYMM uepes KrIan (t) doun Bpemenu
paboThl COTPYHUKOB CIEHAIBHOCTH M B mepuoj t B uenoBeko-dyacax. MHOKECTBO

{Krlnjp (t),m=1..N Ki=1.T } npeAcTaBiseT coOOM Mojelnb KaJpoBOTO COCTaBa

NPEeANPUATHUS.
3. lesTenbHOCTD 3aKa3unKa.
OO6o3HaunM uyepe3 S, (t) BenMUMHY TMOCTYNJICHUH JAEHEXHBIX CPEICTB OT

3aKa34HMKa I10 IPOEKTy T B IIepuon t.

4. BHemHss cpea, BHYTPEHHSISI Cpelia MPEATIPHUSITHS U PUCKU

BnusiHue Ha TPOEKT BHENIHEH Cpeabl, KaKk OTMEUYalioCh paHee, MPOSIBIIACTCS,
IPEeXJie BCEro B TOM, YTO MPH PEaM3alliU MPOCKTa BCET/Ia MPUCYTCTBYET HEKOTOPAs
CTEIEeHb HEOIPEISIEHHOCTH, CIEJACTBUEM 4YEro SBISETCS TO, YTO Ha JIFOOOH MPOEKT
OKa3bIBacT BIHUSHHE MHOXeCTBO (akropoB pucka @ u P", T.e. MmoOOMY MPOEKTY
npucymy puck. CyIIecTByeT MHOXECTBO METOJIOB aHalIM3a PUCKOB [4], MO3BOJISIONINX
OLICHUTh BEPOSTHOCTh BO3HUKHOBCHHS HEOJArONMPUATHOTO COOBITHS I TIpH
BBINONIHEHUU MpoekTa 7 (0003HauuM e P,,;) U CBA3AHHYIO C HHUM OXXUAAEMYIO

BEJIMYUHY YOBITKOB S,yf(l’). Mopenp pPHUCKOB IIPOEKTA MOXKHO ONPENEIIUTh Kak
16
MHOKECTBO Iap B Sy (M)]p . AHamoruusbIM 00pa3oM MOXKHO OIpPEIEIUTb U

BHYTPEHHHE PUCKH MPOEKTA.
5. [TapameTpsl cTpateruu Sr.
a) OCHOBHBIM IaPaMETPOM CTpPATETHHU IEJIECO00PA3HO OMPEICIUTh PE3CPBHBIN
dboHa npeanpusATrs, KOTOPBIM, Kak IpaBuilo, CO31aeTCs AJIs JIMKBUIAIUMHU MTOCIEICTBHUMA

HeOaronpusaTHbIX coObITHH. OOO03HauMM ero BenuumHy uepe3 S, Benuuuna
pesepBHOTO (hoHIA OyAET SBISTHCS OCHOBHBIM KPHUTEPUEM OMpEaesieHUs 0a30BOM
CTpaTeTuy MPEATNPHUSITHS;

0) BpeMs pealu3alny CTPATeruu T , KOTOPOe OyIeT ONMpeAeIIATh MPeIoiaracMbIi
MIEPHO/T, 32 BpEMS KOTOPOTO OyIeT BHEIPATHCS MPOCKT.

Tenepp, Korga OCHOBHBIC TMapaMETPbl MPEANPUSTHS OMHUCAHBI , MOXKHO
NePEXOAUTh K MATEeMATHYECKOMY MOJICITUPOBAHUIO TEX CUTYallMid , KOTOPHIE MOTYT
BO3HHUKATh TIpU BHEJAPEHHWW TPOCKTa. BBIOOp METOJMOB MW MOJCIeH TaKke
OCYIIECTBIISIETCSI UCXO/IS1 U3 BPEMEHHBIX M CTPYKTYPHBIX TIOKa3aTellel cTpaTerndecKon
JESTEIIbHOCTH MPEATPHUSATHS ¥ TOTO HIJIM HHOTO MPOEKTa, BRIOPAHHOTO K BHEIPCHHUIO.

JIiss omucaHUsl MPOEKTa TapaMeTphl JEATCIbHOCTH MPEANPUATHS HEOOXOAMMO
PaccMOTPETh BO BPEMEHH, T.€. OT MHOXKeCTBa {R} HEOOXOIUMO NMEPEHTH K MHOKECTBY

3apucumocteit {R(t)}. JIump B HEKOTOPHIX PEAKUX CIydasX BO3MOXKHO IPEICTABHUTH

JaHHYI0 3aBHCHUMOCTh B (opme aHanuTuyeckoil (yHkuuu. B OCHOBHOM MOKHO

UCIOJIb30BaTh TAOMMYHYIO (hOpMYy MpecTaBieHus: GYHKINH, 3a]aBasi sSIBHbIC 3HAYCHUS

MU3MEHSAIONIMXCS MapaMeTpoOB Ul HEKOTOPBIX 3apaHee ONPENENEHHBIX IEPHOIOB
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BpeMeHHU. [JIna 3TOro, uCHonab3ys METOAbl IPOrHO3UPOBAHUsS HWIIM  3apaHee
pa3paOoTaHHBI TUIaH, HEOOXOAMMO paccuuTaTh 3HAUYECHHUS [apaMeTpoOB Ha
(PMKCHPOBaHHBIE CPOKHU ty,t,, ...ty . Torga Moaens MHOKECTBA TapaMeTpoB OyJeT UMETh

BHJ] MATPUIIbI:

Rt Pit) .. Rty

(R = ) Pltd e R
R(M R(T) ... R(T)

OnHako Takyro TabJMIy B SBHOM BHJE€ MOKHO COCTaBUTh JIUIIb JJIsI HEOOJIBIIIOTO
KOJIMYECTBA MMapaMeTPOB Ha OrPpaHUYCHHBIN TIepro] BpeMmeHu. [Ipu 3ToM U3MeHEeHuUs B
IIJIAHE OTCJICAUTDH KpaliHe CJIOKHO.

BrpiBOALI

Takum 00pa3oM, B pe3yJibTaTe BCEro BBIIIECKa3aHHOT0, MOKHO YTBEPKIATh, UYTO
HAMHU I[IOJly4Y€HAa MaTeMaTU4yecKas MOJENb MPEANPOCKTHOW OLIEHKU MPEANPUSITUS
3aJlaHHasl B HESIBHOM BHJE, HO TO3BOJSIONIAS OLIEHUTH HA0Op TEX OCHOBHBIX
MapaMeTpoB, MPU KOTOPBI MOXHO OLIEHUTh COCTOSIHUE MPEANPUATUS B IHO00M
(UKCUPOBAHHBI MOMEHT BpeMeHH 1.
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AITPOBAIIUSA HA HAITMOHAJIBHOM YPOBHE AJIT'OPUTMA
OTBOPA HHBECTUIIMOHHBIX ITPOEKTOB B IIOPT®EJIb

VY craTTi mpoBeieHo anpoOaillito Ha HalllOHAJIBLHOMY piBHI YKpaiHU aBTOPCHKOTO AJITOPUTMY BiOOpy
IHBECTHIIHHUX TIPOEKTIB Yy iX MOPTQesb, yTOUHEHO crieni(idHi MOMEHTH METOJIMKH Ha PI3HUX eTarax
BiIOOPY, B T.4. COCTaB BiJNOBITHUX MMOKA3HUKIB.

Kuio4oBi cjioBa: iHBECTUIIIHII TPOEKT, MOPTQEb, Biadip, €hEeKTHUBHICTD, 3B'SI30K.

B craree npoBeneHa anpoOanys Ha HAIMOHAIFHOM yYpOBHE YKpaWHbBI aBTOPCKOTO alropuTMa oTdopa
MHBECTULMOHHBIX TNPOEKTOB B UX MOPTQeNb, YTOUHEHBI crenu(puyeckrne MOMEHTHl METOIUKH Ha
Pa3HBIX 3Taax oToopa, B T.4. COCTaB COOTBETCTBYIOIINX MOKa3aTeleH.

KioueBble ¢j10Ba: HMHBECTUIIMOHHBIN MPOEKT, MOPTHEnb, 0T00p, 3P(PEKTUBHOCTD, CBA3b.

There, in the article, the approbation of the atshalgorithm of choosing of investment projectsin
their portfolio is conducted, also the specific nemts of the method in various steps of choose are
clarified, as well as the structure of correspoggarameters.

Keywords: investment project, portfolio, choose, effectiges, interconnection.
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