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INOTEHLHAJIA, UCITIOJIB3YEMOTI'O JUISI UMITOPTOONEPEKEHUSA
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Annomayusa. ]I OLEHKH MHHOBAIIMOHHO-TEXHOJIOTHYECKOTO MOTEHIMAIa MMIOPTOONEPEKSHUS IPEIIPHATHH TTpHMe-
HSIOTCSI METOJBl HKOHOMHMKO-MAaTeMaTHUeCKOTO MOJENHpOBaHUs. B Meromuke chopMupoBaHBI IOKA3aTeNH, KPUTEPUH
U OTpaHWYEHHsI, UCIIONb3YEeMBbIE B IIpOIlecce UMIIOPTOONICPEKEHUS, pa3paboTaHbl MaTeMaTHUECKUl amlmapar o HX OIpexe-
JIeHHIO ¥ (GOPMYIIBI ISl BEIYHUCICHUS. DTall SKOHOMHKO-MaTeMaTHIECKOTO MOAEIUPOBAHMS BKIIOYAET CO3JaHUE METOINKU
U aITOpUTMa JUIS OL[EHKH ITapaMeTPOB HUMIIOPTOOIEPEKEHNS TEXHOIOTHH U MPOAYKIUH. 3aTeM MOJASIHPYETCS] OXHO(DAKTOP-
Has MPOU3BOJICTBEHHAS (QYHKIUSI HCCIEAYEMOTO PEANPUATHS, (QyHKIMSA TPOU3BOACTBEHHBIX U3AEPKEK, QYHKIUS MPUOBLTH
U peHTa0eIbHOCTH 3TOTO HpeanpuaTusi. OYHKIUH MPUMEHSIOTCS Ul OTPaXKeHUs MpoueccoB B AuHamuke. OCHOBOI Moaenn
spistercst Gynkims Ko66a — Jlyriaca, xapakrepusyroniasi MpoLecchl UMIIOPTOONEPEKEH s, 3aTpaThl, IPHOBUIL U PEeHTa-
0enbHOCTh. B KOJMMYECTBEHHOM BBIPaKCHHH INapaMeTpbl MHHOBAIIMOHHO-TEXHOJIOTHYECKOTO ITOTEHIHANA MPOMBIIIIEHHBIX
HpEeIIPHUATHH, HCIOJIB3YyeMOT0 A OCYLIECTBICHHS MPOLECCOB MMIOPTOOIIEPEIKEHHS, BBIYUCIIOTCS C IOMOIIBIO ONpee-
neHHoro uHTerpana. [Ipemnaraemas METOAMKa MO3BOJISIET YCTAHOBUTH 00BEM MHHOBAIIMOHHOTO MOTEHIMANA MPEATIPUSITUS
B CTOMMOCTHOM BH/€, a TAKXKE €TI0 IPOTHO3HbIE T0KA3aTeNN Ha ONPEICICHHBIN IEPUO.
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METHODOLOGICAL APPROACH TO ASSESSING INNOVATION AND TECHNOLOGICAL
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Abstract. The methods of economic and mathematical modeling are used to assess the innovative-technological potential
of import-replacing enterprises. In the methodology the indicators, criteria and limitations used in the process of import-
replacing are formed, the mathematical apparatus for their determination and formulas for calculation are developed. The
stage of economic and mathematical modeling includes the creation of a methodology and algorithm for assessing the param-
eters of import substitution of technologies and products. Then the single-factor production function of the enterprise under
study, production cost function, profit function and profitability of this enterprise are modeled. Functions are used to reflect
pro-cesses in dynamics. The basis of the model is the Cobb-Douglas function, which characterizes the processes of import
conversion, costs, profit and profitability. In quantitative terms, the parameters of innovation and technological potential of
industrial enterprises, used to implement the processes of import-replacement, are calculated with the help of a certain inte-
gral. The proposed methodology allows us to establish the volume of innovation potential of the enterprise in value form, as
well as its forecast indicators for a certain period.
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Beegenne

ABTOpPCKHII MOAXOJ K OLIEHKE IPOIECCOB HM-
MOPTOOTIEPEKEHNUST IPOMBIIUICHHBIX IPEATPHUATHN
OCHOBBIBAa€TCS HA BBIIBICHUM KOJIWYECTBEHHBIX
[apaMeTpOB WHHOBALMOHHO-TEXHOJIOTHYECKOTO II0-
TCHIMANla, WCIOJNB3yEeMOr0 M  OCYIIECTBICHHS
HUMITIOPTOONIEPEIKCHNS TAHHBIX HPEANPUSATHH, KOTO-
pBIC BBIYUCISIFOTCS C TIOMOIIBIO OINPEAEICHHOTO WH-
Terpana.

Ha3HnaueHne METOAMKM OLIGHKHM HMHHOBAIMOHHO-
TEXHOJIOTHUECKOT0 TMOTEHIIMAaja ONpeNeNnseTcs TeM,
9YTO B IPOLECCaX HMIIOPTOOIEPEKECHUS MHCIOIb3Y-
IOTCSI B OCHOBHOM MHHOBALIMOHHBIE TEXHOJIOTHU
1 HOBble BUJBI CbIpbs [1]. Co3nanue oTeuecTBEHHBIX
AHAJOTOB-3aMEHUTENICH  HMMIIOPTHOM  IPOLYKINH
(TexHOTNOTHMIT) HampaBIEHO B NEPBYIO OdYepenb Ha
BOCTPEOOBAHHOCTh OTEUECTBEHHBIX AaHAJIOTOB HM-
MOPTHOHM MPOAYKIMH BHYTPCHHUM PBHIHKOM M IOBBI-
IIeHWEe I00aBICHHONW CTOMMOCTH, YTO JOCTHUTaeTCs
BBIITYCKOM HHHOBAI[MOHHON MPOAYKIMH, OCHOBaH-
HOW Ha MHHOBAIlMOHHOM IOTEHIHAJe MPEANPHUITHS.
Takum 00pa3om, ONpeesInB B KOJIUYECTBEHHOM BbI-
pa’keHHH WHHOBAIMOHHBIN MOTEHIUAT MPEIIPUATHS,
UCTIONB3YEMBIH JUIS peaju3allid IPOLECCOB HM-
MOPTOOTIEPEKEHNS, MOXKHO OIICHHUTh PEe3yJIbTaTHUB-
HOCTb JIaHHBIX ITPOIIECCOB.

[Npennaraemast METOAMKA TO3BOJISIET OLEHUTH 00BEM
WHHOBAIIMOHHOTO TIOTEHIMANA MPEIIPHITHS B CTOH-
MOCTHOM BHJE, a TAKXK€ €r0 NPOTHO3HBIC 3HAYCHUS
Ha OTpeZIeTIeHHBIH MepHOI.

B Metommke paccmarpuBaroTcs (GakTopsl (00BEMBI
MIPOM3BOJICTBA, MMIIOPTA, 3KCIOpTa U MOTpeOIeHUs
MPOJYKIIMK) ¥ TPOU3BOJICTBEHHBIE MOKa3aTenu (BbI-
pydka, NpHObLIb, 3aTpaThl, PEHTa0EIbLHOCTh), BIIUS-
IOIIHME Ha BBITYCK NPOIYKIIMHM U Pa3sBUTHE BHYTPEH-
HETo PBIHKA PETHOHA.

ABTOpCKas unest 6a3upyercst Ha cieaylomeil 3aBu-
CHMOCTH: TIPH HCIIOJIb30BaHUM HMIIOPTOOIEPEKATO-
IUX WHHOBAIMOHHBIX TEXHOJIOTHH OOBEMBI ITPOM3-
BOJICTBA 3HAUYMTEIHHO NOBBIMaOTCA. Ha aTom daxre
ObuTa ompenieNieHa 3aBHCHMOCTh OT BHEIPEHHS HM-
MOPTOOTEPEXKAIOMNX  TEXHOJIOTHH:  NPEATpHSATHE
MEPEeXOANT M3 OJHOTO COCTOSHHS HAKJIOHAa IPOU3-
BOJICTBEHHOH (YHKIIMH B APYroe — ¢ 6omnee KPyThIM
HaKJIOHOM.

OcHOBHasI 4YacTh

B Moxenu wHHOBaMoOHHBIE TexHOJOTUU (W) COB-
MECTHO C pecypcHOU 0a3oii (P) co3qaroT WHHOBAIHU-
OHHBII oTeHman (HP):

HP = HP(WP). (1)

4

B uMnoproomepeXeHUW Ui OLCHKH BO3JCH-
CTBHSI HIHHOBAI[MOHHBIX ~ TEXHOJIOTHH OymeM Wc-
MOJIF30BaTh HOPMHUPOBaHNE — O€3pa3MEpHYIO BEIH-

ynny (H):

HP(W)
H=">"2
HP._ 2)
KOTOpas sABIAeTca Oe3pa3MepHBIM IIOKa3aTesleM HM-
MOPTOOTIEPEKEHUsT NPEANPUATHS (IIPEACTABISET CO-
001t HeTIpepHIBHYIO (DYHKITHIO BPEMCHN).
[Tpon3BOACTBO HPOAYKLIUH V' OTpa)kaeT CIeAyro-
mas GpyHkums [2]:

V=P-K' L M, (3)

rae P — CTOMMOCTh MPOAYKIIHH;
K — kanurai;
L — 1pym;
M — TexHONOTHY;
a, b, c — >MaCTHYHOCTH BBIMYCKA MPOAYKIIHH.

MeTtoanueckuii Moaxo1 BKIIOYAET ABE 4acTu. B nep-
BOM YacTH IS OLIEHKM MHHOBAIIMOHHO-TEXHOJIOTH-
YECKOTO MOTEHIIMATA, UCTOIB3YeMOr0 B ILENAX UM-
MOPTOOTEPEKEHUS, OMPEACTUM [OKa3aTel, OTpa-
JKarmue 00beMbl POU3BOICTBA, BRIPYUKY, 3aTPAThI,
NpUOBLTH U PEHTA0ETBHOCTh MPOLIECCOB UMITOPTOOIIC-
PEKEHHsI, @ BO BTOPOM YacTH MPEACTABHM OICHKY
HMHHOBAIMOHHO-TEXHOJIOTMYECKOI'0 MMOTEHIIMAIA U, CO-
OTBETCTBEHHO, PE3YJIbTATUBHOCTH JIAHHBIX MPOIIECCOB.

PaccMoTpuM TiepBYrO YacTh METOIUYECKOTO ITOJ-
Xo0/a.

HmnopToorepexxeHne WHHOBAMOHHBIX TEXHOJIO-
THA TIPOM3BOJCTBA 3aKIFOYACTCS B TOM, YTO IPOH3-
BOJICTBCHHAasT (QYHKIHMS OyIeT M3MEHATHCS 10 Mepe
HAKOIUJIEHWS M HCIOJIb30BaHUA WHHOBALIMOHHO-
TEXHOJIOTHYECKOTO MOTEHIMAJIa M BEI30BET UMIIOPTO-
3aMeIleHUe WHHOBAMOHHBIX TEXHOJIOTUM Ha OTedye-
CTBCHHBIC, KOTOPBIC JCIICBIIC MMIIOPTHBIX, & TAKKE
OyneT crnocoOCTBOBATh BHEAPEHHUIO OTEYECTBEHHBIX
WHHOBAI[HOHHBIX TEXHOJIOTUH B IPOU3BOJCTBO, HC-
MOJIb30BAHUIO OTCUYCCTBCHHOW PecypcHO# 0asbl, Io-
BHIIAS  PE3YJIbTATHBHOCTE  (PYHKIIMOHUPOBAHUS
MPEIIPUSITHS.

3anuieM MPOU3BOJICTBCHHBIC (DYHKIUM Hadaa
(V) u xonna (V,,) mpoIeccoB MIMIOPTO3aMEIICHHS:

I/;):PO'Q%:' szpoo.Q%’ (4)

rae O — KOJIMYECTBO MPOU3BEICHHON TIPOIYKIIHH.
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Torma oOmiasi mpou3BOACTBEHHAsT (DYHKIIUS HCCIIE-
JyeMOTo mpennpusitusi OyJeT MpeicTaBlieHa BbIpa-
KEHUEM

V(0,t)=F-0" (1—H(W(t)))+Pw 0% -H(W(1)). (5)
AHaJ’IOFI/I‘IHO onpez[em/IM nu I/I3Z[ep)KKI/I npez[npml-

st TCy u TC,,. Torma ero oOriue U3ICPKKU 3aIu-
IeM B BUJIC (POPMYITBI

TC(Q,t)=(4,-Q+TFC,)(1-H (W (1)) +
+(4,-0+TFC, Y H (W (1)), (©)
rae TFC — NOCTOSIHHBIE U3JCPIKKH.

Oynkmus npubsumm (PR) ompernensercs mo (op-
myie [3]

PR(1)=V (t)-TC(2). ™

B-0* (1=H (W (1))+P.-0" -H (W ()

Torma ¢ yd4eroM MpeplAyIINX paCCYyXIACHHUMN
3aIUIIEeM, YTO
PR(Q.t)=F,-Q" (1-H (W (1)))+
+P,-0% -H(W( z))—
~(4,-Q+TFC,)(1-H (W (1))~
—(Aon+TFCw)H( t).

®)

®opmyna penrabensHocTH (REN) OCyLIeCTBICHHS
IIPOLIECCOB MMIIOPTOOIEPEIKEHUS IIPEIACTABIAECT OT-
HOIIEHHE PUOBUIN K M3/IEPIKKaM ITPOU3BOJICTBA:

PR(1)

TC(t)

C yd4eToM MpEeACTABICHHBIX PACCYKACHUH IIOITy-
yaeM (GOopMyITy Ul ONpe/eNICHHs] PeHTa0eIbHOCTH:

©)

REN(1)=

REN(Q.,t) =

[TokazaTenp WMMIOPTOONEPEKEHHUS MPEATIPUATHS
H=H(t) onuceBaeTcs JOTUCTON (JIOTUCTHYECKUM
mudQepeHInaTbHEIM  YpaBHEHHUEM), TPEACTaBIIIO-
el Bapuammio Bo BpeMeHn pecypeca O = O(¢) [1]:

2 (o)
I —— 11
o) an

(4,-Q+TFC,)(1-H (W (1)) +(A, -Q+TFC, ) H (W (1))

1. (10)

B kauecTBe (yHKIIMM MHHOBALHIOHHOTO MMOTEHIINA-
na H = H(W) BeibepeM GyHKIHIO

H(W)=4, -W+(1

[pencraBum rpaduku GyHKIMH WHHOBAIHIOHHOTO
norenuuana H= H(W) (bopmyna (12)) u rpaduxu
(yHKIMI MHHOBalMOHHOTO moTeHuuana H = H(?),
OIIpe/IeIeHHBIE 110 3KCIIOHEHUUANbHOW (QyHKIUH [4]
(puc. 1 u 2).

— A, )W (12)

0,5

Puc. 1. T'pacdukn ¢yHKumii nHHOBanMoHHOTO noteHuunana H = H(W) (dpopmyna (12)) [1]:

0,5 1

npu Ay =1;

— = apudy=15 ——— npudy=2

Graphs of innovation potential functions H = H(W) (formula (12)) [1]:

at Ay =1;

— = atAy=15 ——— atdyp=2
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H

0,

5 1

Puc. 2. I'padyxu GyHKUMI HHHOBAIMOHHOTO noTeHumana H = H(f) [1]: npu Ay =1;
— = apudy=15 ——=— npudy=2
Graphs of innovation potential functions H= H(t) [1]: at Aw=1,
— = atAy=1,5, ——=— atAy=2

Hanee mpuBenem GHopMyJibl s pacyeTa mokasare-
neit oneHku MeToauku [1]:

Bropas 4acTh METOIUYECKOTO MOJIX0Aa MPEeCcTaB-
JISieT 3aBUCHUMOCTh OLIEHKHM MHHOBAIIMOHHO-TEXHOJIO-
TMYECKOTO MOTEHIHaNa MPeIIpUsATHs, HCIOIb3ye-
MOT0 B IIpoIleccaXx UMIOPTOOIEPEKEHUS, OT BBIPYU-
KU TPEANPUSATHS MPH MCIOJIB30BAaHUM COOCTBEHHBIX

TC(t) =7C Q( ) 13 TEXHOJIOTHHA.
PR (t) - PR(O (t t) (13) Unes 3axmodaercs B CIEAYIOIIEM: CyMMapHas
B e BBIpy4YKa NPEANPUATHA OT HCHOIb30BAHHSA OTEYe-
REN (t) = REN ( Q(t) , t) CTBEHHBIX TEXHOJOTHH HMIIOPTOONEPEKEHHA TIpEN-
CTaBIsET COOOH oOmpeAelcHHBIA HHTErpan. Torma
(yHKIHMA W3MEHeHHs OCHOBHOTO pecypca O = QO(f)
BO BPEMEHHU IPUHUMAET CJIeIyIOIIUil BU;
Uio(t—zg) © Gi(t—t,,) O_i(t—t,,) ’
e e’ e’
V(t):E) 0 — 1-4, — -(1-4,)| — +
U—(t—tg) U—(t—tV) U—(t—tV)
e’ +1 e” +1 e” +1
a, 14
é(l*lg) Ui(t—ty) %(t—t,,) ’ ( )
e e’ e’
+P,| 0, — Ay — +(1-4,)| —
= (t-1p) (t-ty) (t-ty)
e” +1 e” +1 v +1

[Mpupamenne BBIPYUYKH IMyTEM HCIOJIB30BAHUS WH-
HOBAIIMOHHBIX TEXHOJIOTHH M PecypcoB (MHHOBAIH-

oHHOro morteHnwmana) HP = HP(WP) upencraBiser
co0oii criemyromiee BeIpakeHue [3]:

J—V(t—t,,) JiV(t—tV)
AV (1)=| 4, - +(1-4,)| — x
Z(i-1) Z(t-1y)
e”  +1 e’  +1
a, a 15
(1) (1 (>
e e
x| P Q. 5| 0. —
g—(z—t() a—(z—zg
e +1 ¢ +1
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OTtcrofa COBOKYIMHAs BhIpy4YKa (S) ¢ ydeToM orie-
pexaroniero BHEJAPEHHsI B IPOU3BOJCTBO WHHOBAIIU-

OHHBIX TexHojiorudt HP = HP(WP) otpaxaercs
OTIpeNieIeHHBIM HHTETpajioM [5]:
T
S =[av(t)d. (16)

0

B koHue nomyyaem ¢popMmyity ISl BBIYACICHHS WH-

BoiBoa

Ilpennaraemplii METOAMYECKUN MOAXOI K OLICHKE
HMHHOBAIMOHHO-TEXHOJIOTMYECKOI0 MMOTEHIMAIA B CTO-
UMOCTHOM BBIP@KCHUH, WCIONB3YEeMBIH I HUM-
MOPTOOTIEPEKECHHS HA MTPOMBIIUICHHBIX MPEIIPUITH-
X, OMPENeINeTCS UCXOAs 13 00BEMOB BEIITyCKa TPO-
JYKIIMH, 9YTO COOTBETCTBYET 00beMaM BEIpydYku. Me-
TOAMYECKUN TOJIXOJ] TAKXKE MO3BOJISIET OCYIIECTBUTH
MPOTHO3HYIO OLIEHKY CTOMMOCTH IMOTEHIMAala Mpei-

HOBAalIMOHHOTO noteHnuana HP = HP(WP) B neHex- HPHATHA,

HOM BBIPpaKCHUM!
T
Syp = Kyp- [ AV (t)dt, (17)
0

rae Kyp — HOpMa MHBECTHIIMM Ha CO3/1aHUE U IPOU3BOJ-
CTBO MHHOBALIMOHHOTO NoTeHumana HP = HP(WP).
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