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MOAEJIb NMPOU3BOACTBEHHOIO NPEANPUATUA
MHHOBALIMOHHOIO TUNA'!

Hcromun J.A.%2, l'mtman MLB.3
(Ilepmcruti Hayuonanvuwiii Mccnedosamenvckuil Ilorumexnuyeckuti
Yuueepcumem)

IIpeonazaemcs cxema ynpagnenus npou3B00CMEEHHbIM NPEONPUSMU-
eM UHHOBAYUOHHO20 MUNA, PACCMAMPUBAIOMC MAMeMamuiecKue
unmepnpemayuu (QYHKYUOHATbHLIX OI0K08 NPEOIONCEHHOU CXeMbl,
npoU3800UMCst MOOEIUPOSaHUe pabombl NPeONnPUIMUsL 60 6DEMEHU.

KoroueBrie cnoga: MOZACIIb NPOU3BOACTBA, HHHOBAIlUK, WHHOBAIIU-
OHHas ACATCIBHOCTD.

BeedeHue

B paMkax peIHOYHOH KOHKYpPEHLUH H U3MEHUYUBOCTH MOTPEOHO-
CTEH pBIHKA y IPOU3BOJACTBEHHBIX IPEANPUATHI UMEETCS TIOCTOSIHHAS
HEOOXOMMOCTh HE TOJBKO B KOHTPOJIe 00beMa BhIITyCKaeMOH MPOAY-
KIMH, HO U B U3MEHEHUHN €€ SKOHOMHYECKHX XapaKTEPUCTHUK, BHEII-
HUX CBOMCTB. B kaduecTBe MexaHH3Ma, MO3BOJISAIOIIETO OCYIECTBUTD
JJaHHBIE U3MEHEHNUS, MOKHO PACCMOTPETh BHEAPEHUE NHHOBALIUI.

Mogenu, cBA3aHHBIE C BBEJICHUEM HHHOBALIUH, JABHO H3Y4alOTCS
9KOHOMHYECKOH HayKoi. CyIIecTBYIOT MPEANIPUATHS, KOTOPbIE MOX-
HO yCJIOBHO pa3JieNIUTh HA JIB€ MOJEIIN CEKTOPa SKOHOMHKH: MTEPBBII
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CEKTOp IPOU3BOAUT TOBAPBI U YCIYI'H; BTOPOH CEKTOpP IPOU3BOAMT
WHHOBAITNH, KOTOPBIE HCIIONB3YIOTCSA IJIsi TIEPBOTO CeKTopa (TIpom3-
BOJICTBO TOBAapOB) U BTOPOTO CEKTOpa.

B nmannoit paboTe paccMaTpuBaeTCS MOJIENb MPEAIPUITHS, KOTO-
past BKJIIOYaeT OIHOBPEMEHHO J1B€ (DyHKLIUH W3 BBIIIETIEPEUNCICHHBIX
CEKTOpOB: MPOU3BOJCTBO TOBapa U IPOU3BOACTBO MHHOBauui. IIpo-
O1eMy BBIOOpa 0OBEMOB 1 BpEMEHH BBEICHMS MHHOBALMH IIpezasiara-
€TCA pelIUTh Ha OCHOBE aHajlM3a MaTeMaTuyeckol Monenu. B nanHoi
MOJIEJIH €CTECTBEHHBIM 00pa3oM BO3ZHMKAeT 3amaszibiBaHue 7(t), Ko-
TOpOE 3aBHCHUT OT 00beMa MHBECTUIMI M KOTOpOE, B 3HAYUTEIBLHOU
Mepe, OTpenesieT BO3MOXHOCTH TPEANIPUATHS B 00JaCTH WHHOBAIH-
OHHOH JIeATENBHOCTH.

1. KoHuenmyanbHasi nocmaHoekKa

PaccmarpuBaeTcsi NMpOMBILUIEHHOE NPEANpUATHE WHHOBALMOH-
Horo tuna. CuuTaercs, 4To Ha NPeIIpUSTHN CO3/1aH OaHK MHHOBALIUH
(HOBBIX TEXHOJIOTUH, HOBBIX BUJIOB TPOAYKIIMH, HOBBIX MaTepHuajoB U
T.Il.) HA HEKOTOPBIi TIepro BpeMeHH (aHajior ¢oHIa pa3BUTHS MPE-
npusitus [1]). [lpeanpustue mpou3BOAUT HEKOTOPYIO HOMEHKJIATYPY
MIPOAYKINK W 00JIaZaeT HEKOTOPBIMU pecypcamu (MaTepHaIbHBIMH,
(PMHAHCOBBIMU ¥ YEJIOBCUCCKHMH).

Ilycte Ha paccmaTpuBaeMBblil IEPHON BPEMEHH M3BECTHA (YHK-
LHsl, OTIMCHIBAIOIAs KOHBIOHKTYPY PBIHKA, @ TaKXKE W3BECTEH 00beM
BO3MOKHBIX KallMTATOBIOKEHUH B pa3BUTHE MPEATIPHATHS HA HEKOTO-
pbliii mepuo BpemeHu. HeoOxonuMo ompenenuTs Kakue MHHOBAILMH,
B KakoM o0beMe M KOorja HeoOXOIMMO BHEIAPUTH B HMPOU3BOACTBO U3
uMeroerocss 0aHKa MHHOBALMM, Y4TOOBI BBITyCKaeMas ¢ HCIONb30-
BaHMEM S5THX MHHOBAIMH MPOAYKIMS B HAaUOOJbIIEH Mepe yHoBIe-
TBOpSJIa N3MEHSIOMIEHCS KOHBIOHKTYpEe PhIHKA MPH OTPaHWYCHUN Ha
MIPOU3BOICTBEHHBIE PECYPCHL.

Crenmyer OTMETHUTB, 9TO pa3paboTKa W BHEAPEHUE JIFOOBIX MHHO-
Baruii TpedyeT (QyHIaMEeHTaIbHBIX UCCIEIOBAaHUN U OCYIIECTBIISETCS
C HEKOTOPBHIM 3ala3IblBaHuEM, KOTOpOE 3aBHCHT OT O0beMa WHBe-
CTHULIMH ¥ KOTOPOE B 3HAYUTENBHON Mepe OIpeleisieT BO3MOKHOCTH
IPEANPUATHSI B 00J1aCTH MHHOBAIIMOHHON €S TEIbHOCTH, T.€. CIOCO0-
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HOCTH K OBICTPOMY PearupoBaHUIO Ha U3MEHSIOIIYIOCS KOHBIOHKTYPY
pBIHKA.

[Ipemuiaraercst cxema ynpapJieHHs MPEINPUATHEM HHHOBALMOH-
HOTO THIIA, BKIIIOYAIOIIAs JIBA KOHTYPa YIPaBICHNUs, TIPECTaBICHHAS
Ha puc. 1. BepxHuii KOHTYp CIEIUT 32 BHEIIHUM PBHIHKOM, 8 HYDKHHI
— OPHEHTHPOBAaH Ha WHHOBAIIMOHHYIO JEATEIHLHOCTh. OCOOEHHOCTHIO
JTaHHOM MOJIEIH SIBISI€TCS HAINYUE 3ala3/IbIBaHUs BO BTOPOM KOHTYpe
YIPaBJICHUS, BHOCAMIETO dPPEKT «OTIOKEHHOCTH», BOSHUKAIOIICH B
9TOM KOHTYpE WHHOBAIMH, BO BpeMeHH. OTMETUM, YTO HHHOBAIHOH-
HOE TMPEANpPHATHE ODKHO OBITh OPUEHTHUPOBAHO HA JOJITOCPOYHYIO
MEPCIEKTUBY M CTPATETHUYECKOE MIIAHUPOBAHUE TAKOTO MPEITPHUSTHSI,
BCJIEICTBHE 3TOTO, HOCUT OIEpEKarolii xapakrep. BHenpeHue nH-
HOBAaIlMH TPUHOCHT MPHOBUIb MPEIIPHUITHIO HE cpa3y, Tak Kak OHa
MOXXeT OBITh He BOCTpeOOBaHa B JIaHHBI MOMEHT BpeMeHH. OHaKo,
B JIOJITOCPOYHOMN IEPCIEeKTHBE MHHOBAIIMOHHOE BHEAPEHUE MPAKTH-
YeCKH BCeraa OINpaBIaHO, IPUYEM, IPHOBUIL OT HEro OOBIYHO OYEHb
3HAYUTEIbHAS.

x(r)
[lpoHzEOACTED -

x( )

firy

ApfanTep

Fix,v) -— T

HHHOBALMH .

K- r(f) |<——

Puc. 1. Cmpyxmypnasa moodens cucmemvl ynpasieHus npeonpusmuem
UHHOBAYUOHHO20 MUNA
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IIponiecc pa3BUTHA WHHOBAILMOHHOTO IMPENNPUATHS MPOTEKAeT
BO BpPEMEHH HEITMHEWHBIM 00pa3oM C 3ama3IbIBaHUEM, CBA3aHHBIM C
HECIIOCOOHOCTBIO HCCIIEAYEeMOTO MPEANpUATHA K ObICTpoMY (MIHO-
BEHHOMY) pEarnpoBaHUIO HA W3MEHSIOMIYIOCS KOHBIOHKTYPY DPbIHKA
U BHenpsieMble HHHOBaluK. [103ToMy Monenp ero nmoBeIeHUsI MOKET
OBITH OMFICAaHA C TOMOIIBI0 CUCTEMBI MUD(EepEHITNAIBHEIX YpaBHE-
HUH ¢ 3ana3neiBaHueM. HeoOxoquMo ucciienoBaTh pelieHne TaHHOU
CHCTEMBI B 3aBUCHMOCTH OT BUAA (PyHKIIHMIA, OMUCHIBAIONINX J€STEIb-
HOCTb 3TOTO MPENNPHUATUSI U OLEHUTH BO3MOXHOE MOBEIEHHE TIPOH3-
BOJICTBA TPU UMEIOIIHXCS pecypcax MpeanpusTHsL.

OTMeTHM HEeKOTOphIE CBOMCTBA MOJETH Pa3BUTHS MHHOBAIIMOH-
HOTO MPEANpPHATHs, ONMcbiBaeMol nuddepeHnanbHbIMU ypaBHEHH-
SIMH, KOTOPBIE TOJDKHBI OBITH 3aTPOHYTHL. DTO MPEXKIE BCErO yCTOWIH-
BOCTb PELICHUs CUCTeMBbI TudQepeHInanbHbIX ypaBHeHHd. Ha npak-
TUYECKOM YPOBHE MOXXHO C(OPMYITHUPOBATH TaK: HEOONBIINE HETOU-
HOCTH B OIIPEIEICHUH COCTOSHUS MPENNPHUATUS U KOHBIOKTYPBI PHIH-
Ka HE JOJDKHBI CYIIECTBEHHO BIMSTH Ha 3aIUIAHUPOBAHHBIE PE3yib-
TaThl paboTHl HpennpusTusi B chepe MHHOBauuil. BTopoe cBoiicTBO
- CXOmAMMOCTb pemeHus. Ha mpakTH4eckoM ypOBHE HAaHHOE CBOM-
CTBO OTpa)KaeT CTA0MIIBHOCTD PAOOThI IPEATIPUATHSL, OTHOCHTEIBHYIO
YCTOMYMBOCTh K BHEIIHUM M BHYTPEHHUM W3MEHEHHUSM, IPOUCXOI-
MM C TE€YCHHEM BPEMEHH.

2. Mamemamuyeckass nocmaHoekKa

2.1. OBIHH BHUJ] CACTEMbI JJUODEPEHI[HAJIbHBIX
YPABHEHWUH
Mopnenb MoBeneHus MPEeNIpUsiTUs, CXeMa KOTOPOTO OTpakeHa B
puc. 1, MOXXeT OBITH ONHCaHa C MMOMOIIBIO CUCTEMBI UG depeHIaTb-
HBIX ypaBHEHUH cliieaytomiero suaa [2, c. 207]:

w(t) +w(t) - Fz,y) = f(t)

(1) . K
y(t) + K -yt —7(t) = z(t) - F(x,y)

e

Z - KOJIMYECTBO MTPOU3BEJECHHOMN MPOITYKIINH,
1 - KOJIMYECTBO WHHOBAIUN
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Jli1st TOro, 4To0BI PEIIMTh JAHHYI0 CHCTEMY HEOOXOAMMO 3a/1aTh
¢bynxuun f(t) u F(x,y). KOHBIOHKTYpY pBIHKAa MOXKHO PaccMarpeTh
B BHJIE:

1) f(t) = fo + M -sint, 9T0 COOTBETCTBYET OTHOCHTEIBHO CTa-
OWIbHOM KOHBIOHKTYPE PHIHKA;

2) f(t) = fo+ M -sint £ t, 9T0 COOTBETCTBYET MO3UTUBHOMY
WM KPH3UCHOMY COCTOSIHHIO Ha PBIHKE;

e

fo - HauanbHasE KOHBIOHKTYpA PBHIHKA,
M - sint - nepuogmyeckne KojaeOaHUs PbIHKA

2.2. ATPETHPYIOLIHUI AJIAIITEP

@Oyukuust F(z,y) OCyLIECTBISET ONEPALMI0 CEMAaHTHYECKOTO
nepexoanpoBanus nHGopManmu (13 0aHKa MHHOBAIMHA PEATIPUSTH)
IpU Tepefade €€ Ha ypOBEHb MPOU3BOACTBA MPOAYKUUH. Jpyrumu
CIIOBaMH, 3Ta (YHKIHs OLECHHUBAECT HACKOJIBKO YCHEIIHBIM OyleT BbI-
00p TOi WM APYTroil MHHOBAIMY TS YBEJIIMYEHUSI 00beMa BEIITyCKae-
Mo# mpoxaykuuu. B mpocreiinieM ciaydae GyHKIHMS MOXKET BHIIVISICTD
CIIETYIOIIIM 00pa3oM:

() F(z,y)=x+y

Pa3BuBas u ycnoxHAg JaHHYIO (YHKLHIO, MOXXHO PacCMOTPETh
ajzianrtep BHIA:

3) F(x,y) = W

JlaHHBII BUJ arperaTopa COOTBETCTBYET pelieHHIo y(t) B BHIE
«IMHAMHYECKOTO Xa0Cay, 4TO B TEOPUH HHPOPMALIUU TPAKTYETCS KaK
reHepalys HOBOTO 3HAaHMS, a B HAIlleM CITydae TOH MHHOBAIMH, KOTO-
pas mpHBEIET K poCTy CIpoca Ha JaHHylo mpoaykuuio [3, c. 139].
OueBUIHO, YTO HAKOIJICHUE 0aHKa WHHOBAIWI W TeHEpalus U3 HEro
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HauOoJiee MPOAYKTUBHON MHHOBAIUK TPeOyeT BPEMEHH, YTO OIHCHI-
BaeTcst QyHKIMeH 3ama3apiBanust 7(t).

PaccmarpuBas noxoxue QyHKIIMOHAIBHBIC 3aBUCIMOCTH B MaTe-
MaTHYEeCKON MOJIENTM CYyIIECTBOBAHUS MPOM3BOIAUTEICH M yIpaBicH-
ueB [4, ¢. 195], GyHKIMIO CBEPTKH MH(MOPMAIIMK MOXKHO 3aIHCcarh B
BHJE:

1+ ey T
4 F — hx + k
4) (z,y) 9<1+€2y> <1+m>+ x + ky,

e

g - YPOBEHb TEXHOJOTHYHOCTHU
(KaK CKOpPO MHHOBAITUH MOTYT OBITH MPUMCHCHBI)

14+ ey .
——— | - BIMSAHUE UHHOBaLMUN HA MIPOU3BOICTBO
1+ ey

1
() - TPYIHOCTH 00pabOTKU MPOTYKITHH,
1+ox

3aBucHAIIad OT KOJIMYECTBA NPOAYKIIUU

VYpaBuenne 4 oTrpaxaer o0pabOTKy M CBepThIBaHHE HH(OpMa-
LIUY, TTOyYEeHHON B KOHTYpax ympasjieHus. Uem Oolbllie MpOU3BOI-
CTBA Y MHHOBAITUI CO3MaeTCS B KOHTYpax, TeM OOJbIIe MOKHO 00Opa-
00TaTh U BHEIPHUTH MPOU3BOACTBO. OJTHAKO XapaKTep Y4acTHs IPOH3-
BOJICTBAa M MHHOBAITUI Pa3HBINA: HHHOBAIIUU CIIOCOOCTBYIOT Pa3BUTHIO
npou3BoacTBa. [loaToMy B ypaBHeHum 4 anst F' BBOASTCS TpU cia-
raeMbIX: IIEPBOE OTBEYACT CKOPOCTH 0OpabOTKH WH(OpMAlWH, BTO-
poe - BKJIaJ MMPOU3BOJCTBA, TPEThE - BKJIJ MHHOBaIMiA. /[Ba mocmue-
HUX CJIara€MbIX MNPOMOPHHUOHAJIBHBI KOJIWYCCTBY MPOAYKIHUU U UHHO-
BaIlui.

3. YucneHHoe peweHue cucmemsi

PaccmotpuMm pemnenne cuctemsl | mpu QpuUKCHpOBaHHOM
KOHBIOHKTYpE pBIHKA, T.e. f(z) = const. I'paduk pemeHus
II0Ka3aH Ha puc. 2 U Ha puc. 3.
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Puc. 2. Konuuecmeo npouszgedennoii npooykyuu

EEEIN
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a.30 431 432 433 434 435 4.36

Puc. 3. @azoswiii nopmpem npouszsedenHol npooyKyuu
Ecnu KOHBIOHKTYpPa pPBIHKA MEHSETCS IHKIUYHO, Hampumep,
f(z) = sin(x) , To rpaduk peurenust OymeT BHINIALCTH: pHC. 4 H
Ha puc. 5.

BrrsicHUM 3aBHCHMMOCTH KOJHYECTBA BLIHyCKaeMOfI IIPpOAYKINHN
Kak (DYHKIHIO OT KOHBIOHKTYPBI PbIHKA f(x) M Ha4aJbHOTO KOJIHYe-
CTBa MMEOIIEHCS MPOAYKIMY Zo. B 3TOM Cilydae MCXOIHAs CUCTEMA
1 mpumeT BUI;

a(t) + 2(t) - F(a,y) = [,
y() + K-yt —7(t)) = 2(t) - F(z,y)
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FEEIN 4
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Puc. 4. Konuuecmeo npouszgedennoil npooyKyuu npu YuKIuyeckux
UBMEHEHUAX KOHBIOHKMYPbl PbIHKA

A3 -

T I A A A I
430 431 432 433 434 435 4.36

Puc. 5. @azoswiii nopmpem npouszsedenHol npooyKyuu npu
YUKIUYECKUX USMEHEHUSIX KOHBIOHKNTYPbl PbIHKA
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Peruasi onTUMH3aIlMOHHY0 3a1a4y = (t) — max TpH ABYX orpa-
HUYEHHUAX U JOCTATOYHO OONIBIIOM t:
(6) fmm < f < fma;r
(7) Tmin < .%'[0] < Tmaz
MetonoM Hennepa-Muna, BbIsBIsSeTCS BIUSHUE KOHBIOHKTYPHI f Ha
KOHEYHBIH 00beM BBITyckaeMol mpoaykiun. [lokazaHo, 4To 3TO BIH-
SHUE 3HAYUTEIBHO 0o0Jee CHIIBHOE, YeM BIHMSHUE HA4yaJbHOI'O KOJIH-
yecTBa npoaykuuu 0.

4. Pe3ynbmamsbi U 8bi800bl

ITocTpoeHa Mozeb C AByMS KOHTYpaMH YIPaBICHUS, KOTOpas
OITUCHIBAETCA CHUCTEMON HEIMHEHHBIX IU(QepeHIIHaIbHbIX YpaBHe-
HHI C 3ama3bIBAIOIINM apryMeHTOM. YUCIEHHOE PEIICHHE CHCTEMBI
TOKa3aJji0, YTO CHCTEMA JIAeT YCTOMUMBOE PEIEHHE TIPH KOHBIOHKTYPE
peiHka f(t), korma limy_,o f(t) = const. ®a30BbIil HOPTPET TAKOTO
pelIeHns — TOYEUHBIH aTTpaKTop.

IIpx rapMOHHYECKUX KOJIEOAaHHMSAX KOHBIOHKTYPBI PBHIHKA BHIA
sin(t) (ha30BBIA MOPTPET pEeLICHHUS - MUKINYSCKHH arTpakrop. Ec-
JM KOHBIOHKTYpa PbIHKa MOHOTOHHO YXY/AIIACTCS WM YIy4IIaeTCs
(limy—y 00 f(t) = +00), TO perreHne PacxXoaUTCs, U Ha 3TO cabo BIIH-
SIFOT BHOCUMBIE HHHOBAIUH.

UucneHHoe pelieHue 3ajayd ONTUMH3alUuu MetoaoMm Henpepa-
Muga a8 MakCHMH3AlUU BBITYCKAEMOM MPOAYKIMK IO JABYM KpH-
TepusiM (KOHBIOHKTYpa PHIHKA U HAYAJIbHOE KOJMYECTBO UMEIOIECHCS
MIPOLYKIINK) TIOKA3aJI0, YTO HAYAIbHOE KOIHYECTBO MMEIOIIEHCS TTPo-
JYKIMA Ha JOJTOCPOYHBIE MEPCIIEKTUBBI BAMACT 3HAYUTEILHO MEHb-
1€ KOHBIOHKTYPHI PhIHKA. DTO MOXET CBHIETEIbCTBOBATH 00 YCTOM-
YUBOCTH MOJTYYCHHON CHCTEMBI.
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