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OJIHOTIPOJTYKTOBASI TMHAMIYECKA S MOJIE/Ib 3AMEIIEHU S
TIPOU3BOJCTBEHHBIX MOITHOCTEN

JI. A. Beknapsax, C. B. Bopucosa

Onwucana OHONPOLYKTOBAs JUHAMUYECKASA MOJEIb S3KOHOMUKH, IMO3BOJISIOMAA UCCIIEI0OBATEH XaPAKTED
ONTHUMAJIbHBIX CPOKOB (DYHKIIMOHUPOBAHUS MPOU3BOACTBEHHBIX MoIHOCcTe. CdopMynmpoBaH mpuH-
mun guddepeHnraabHON ONTUMU3AMA, Ha, OCHOBAHUHU KOTOPOT'O BEIOMPAETCS ONTUMAJIbHAS TOJTUTHUKA
BBIBOJIA, CTAPBIX M BBOJIA HOBBIX, OOJiee coBepiieHHBIX (OoHmOB. OnucaHbl BCe BO3MOXKHBIE BAPHUAHTHI

Pa3BUTHUA CUCTEMBI.

Brenenue

[TpowsBoscTBeHHAsT CTPYKTYPA 000 9KOHOMUIECKON CHCTEMBI IMOBEPXKEHA, U3MEHEe-
HUSM BO BpPEMEHH, OOYCIOBJEHHBIM PA3JIUYHLIMUA MPUIAHAMH, B TOM YHCJIE DPA3BHTHEM
HayIHO-TEXHUYIECKOTO IIPOrpecca u pocToM (POHIOBOOPYKEHHOCTH. B cBa3u ¢ 3TMM BCTa-
I0T CJIOKHBIE 33191 MOAECJIUPOBAHUA MHTEHCUBHOTO PA3BUTUA IKOHOMUIECCKUX U HAYITHO-
TeXHUIECKUX CHCTEM W yIPABJIeHHs 3TUM pasputueM [1-4]. Bosbimoe 3navenue B 9TOM CIIy-
qae HpI/I06peTa.eT yiydineHnue nCrnoJIib30BaHuA OCHOBHBIX (bOHILOB " IMPOU3BOJACTBEHHBIX MOIIT-
Hocreil. Benwmunna npon3BoACTBEHHONR MOITHOCTH (DOPMUPYETCS MO BIAUIHAEM MHOXKECTBA
MTPOU3BOACTBEHHO-TEXHUIECKUX W OPTAHU3AIMOHHO-IKOHOMHUIEeCKUX (hakTopoB. Hambosh-
Iree K€ BJIMSHNE HA BEJHMYHHY IPOU3BOJCTBEHHON MOIIHOCTH OKA3BLIBAET HCIIOIL3YEMOE B
MIPOU3BOJCTBE 0DOPYIOBAHUE, €10 KOJIMIECTBEHHBI U KATeCTBEHHBIN COCTaB. 3aMeHa, yCTa-
pesiero obopyaoBaHus HAa HOBOe, Gosee coBepienHoe (0bsanatoree Gobimei TpOn3BOIT-
TEJIBbHOCTBHIO I/I/I/IJII/I pr,[[OQMKOCTbIO) OTPpUBOAUT K HAPAITUBAHWUIO HpOI/I3BOI[‘CTBeHHOﬁ MOIII-
HOCTH. B 3TOM citydae ofHOM 13 BarKHEHIINX MPUAKJIATIHLIX 33039 ABIIETCI MOICIHPOBAHIE
¥ ONTHMHU3AIHUS CPOKOB (DYHKIIMOHUPOBAHNS IIPOU3BOICTBEHHBIX MOIIHOCTEH IKOHOMUIEC-
KX CUCTEM.

Takue MOme M IMEIOT IPUIOKEHNASI HA PA3INIHBIX YPOBHIX YIIPABICHUA SKOHOMHUKOM
(3KOHOMUKA CTPaHBI, PETUOHA, OTPACIU, OTAEALHOrO MPEANPUATHS U T. 1.). Ha BBICOKHX
YPOBHAX YIIPABJIEHUS TAKHE MOJEH ONTHUMHU3UPYIOT KaK PACIPEIEeIEHIE PECYPCOB MEXKIY
OTPACJSIMM, TAK U TEXHUYECKYIO NoymTuKy. Ha 6ojiee Hu3KuX ypoBHAX (OTPAC/Ib, IPEInpH-
ATHE) OHU OMUCHIBAIOT MPOIECCH 3aMEeHbI, OOHOBJIEHUS ¥ PACIIPEJIETICHUs MAIIUH U 060py-
JOBaHUA B 9KOHOMHUYECKON CHUCTEME M MoryT 6BITI) UCIIOJIB30BAaHBI JJIA TaKUX KOHKPETHBIX
3a/1a4 KaK pacder (M ONTUMU3AINSA) MATEPHATbHO-TEXHIIECKOTO CHAGKEHMUSI, OMPEIeIICHU ST
norpebHocTel B Marmuuaax u 0bopyaosanuu u ap. Hambosiee mepCcrieK THBHBIM SBJISIETCS TPU-
MeHeHne JAHHOTO KJIACCa MOAEe I 33434 MPOrHO3UPOBAHUS U JOJITOCPOIHOTO [LIAHIPO-
BAHMS B MACIITA0AX HAPOIHOIO XO3IHCTBA WX B (POHIOEMKHX OTPACISIX M IMIPOU3BOICTBAX
C THTEHCUBHBIM TEXHHUYCCKUM ITPOTPECCOM.

Hawnbosree m3BECTHBIM MPUMEPOM MAaKPOIKOHOMHYECKOW MOIEIN C OBEMIECTBJICHHBIM
TeXHUYECKUM Tporpeccom sipisiercss mogesb Comoy [6]. Cormacuno mogesnn Cosoy TexHu-
YEeCKHIl IPOrpece BOILIOIIEH B OCHOBHBIX IIPOM3BOACTBEHHBLIX (OHIaX: (DOHIBI, CO3MAHHLIE
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HemaBHO, Ooee 3¢ (HEeKTUBHBI IO CPABHEHHUIO C BBHINMYIIEHHLIMHA B 0Oojlee paHHHE MOMEHTHI
BpeMen#, a (POH/IBI, CO3JAHHBIE B OJHOM T'OJY, UMEIOT OJIMHAKOBYIO 3D DEKTUBHOCTD.

B momenu Cojtoy onmchiBaeTCsl TOJBKO CIydail PABHOMEDHBIX TEMIIOB U3HOCA, U OHA HE
VUIUTBHIBAET JIEHCTBUTEHHO TUHAMUIECKOE, HEPABHOMEPHOE PA3BUTHE SKOHOMUKH.

HoBbIM 3TammoM B pasBUTHH TaAKUX MOZEJed CTAJIU JJUHAMWYIECKHE MOJIEJIN, TO3BOJIS-
IOIE YIPABJISATH JUHAMUKOM CBOPAYUBAHUS YCTAPEBIINX OCHOBHBIX (houmoB [7, 8]. Ecim
paHbIIe BpeMsi CIyK0bl (DOHIOB B OCHOBHOM OITPEJIEJISIJIOCH TOJIBKO JIUITH C TOYKH 3PEHUST UX
¢pu3nIecKOro W3HOCA, U ITO BPEMS 3HAUUTEHHO MPEBBINIATI0 CPOK CIyXKObI J1000i eauHu-
Bl TPYJOBBIX PECYPCOB, TO TEIEPh B CBA3U C PA3BUTHEM HAYIHO-TEXHUIECKOTO IIPOrPECCa,
CpoK ciayK0b1 (OHIOB B OOJIBINEH CTENEHU OMPEIeIseTcs WX MOPAaJbHbIM u3HocoM. Ilo-
JBJIEHWE HOBBIX, O0JIee COBEPIEHHBIX TEXHOJIOTUH MHOTOKPATHO COKPAIAET CPOK CJIyKOBI
(oHIOB, a B OTHEIBHBIX OTPACIAX ITO BPEMs COCTABJISIET JIWIIL HECKOIBKO JeT (Hampu-
Mep, B 00JIACTH 3JIEKTPOHHOI MPOMBIIIIEHHOCTH, KOMILIOTEPHBIX TexHosoruii). Ilosromy,
€CJI B IEPBOM CJIy4ae IIPOUCXOIUT BCErO JIUIb 3aMEHa, CTAPOro 000pyI0BaHUS HA HOBOE, TO
BO BTOPOM — TIOJTHAsI PEKOHCTPYKIUs (POHIOB, T. €. HamMeHee 3(P(PEeKTUBHBIE BBIBOJISITCS
U3 MPOU3BOJACTBA (M B JAJbHENRIIIEM HE MCIIOIL3YIOTCs ), & BBHICBOOOXKIAIONINECS TPY/IOBBIE
PEeCypChI HATIPABJISIOTCS HA BHOBB CO3/1aBaeMbie (hOH/IBI.

Takue momenn Brnepsble 6bLtH BBedeHnl JI. B. Kanroposmaem B 1959 r. Omnako mx
JaJbHeTee nCCaeI0BaHne He MPOBOJAMIIOCH, W TOMLRKO B 1973 r. mosasiasercs pabora, B
KOTOPO# MPUBE/IEHA OJTHOIPOIYKTOBAS MaKPOIKOHOMHUIECKAS JUHAMUIECKAS MOJIEITb.

[MpuanUnraaLHO HOBBIM B MOjean KaHTOPOBUYA SIBJISIETCS BBEJIEHWE HOBOW (DYHK-
muun — m(t) — BpPEMEHHOl TpaHWIbI WCIONb30BaHus (HOHIOB: Bce (DOHJIBI, CO3TAHHBIE
pannee MmomenTa M (t), B MOMEHT ¢ OKa3bIBAIOTCS BBIBEJIECHHBIMU U3 IIPOU3BOJICTBA.

JI. B. Karroposnuem OBLI TpEIJIOKEeH MPUHIUI AuddepeHnumaabHON OMTHMI3AIIHA.
CorytacHO 3TOMY TPHUHITUAIY CIOCOO BBIBOJIA YCTAPEBIINX U CTPYKTYPa BHOBb CO3/IAHHBIX OC-
HOBHBIX (DOHJIOB SIBJISIIOTCS ONTHUMAJIBHBIMU, €CJIN OHU 0DECIIEINBAIOT MAKCUMAJIBHBINA TeMIT
pOCTa, HAIMOHAJIBHOTO JIOXOA B TEKYIIHI MOMEHT BPEMEHH.

Hesasucumo or paborer [9] B. M. Inymkos npejgoxkua B 1977 1. 1ByXIpomyKTo-
BYIO MaKPO3KOHOMHUYIECKYTIO MOJIEIb [8], monosHsronyo Momesnb Kanroposuyaa. Dta MOIEb
OIUCHIBAET JIBE TPYIIIHI TPOU3BOJACTBA: A — MPOU3BOJACTBO CPEICTB MPOU3BOACTBA U B —
MIPOU3BOJICTBO MPEIMETOB MOTPeOIeHUS.

B mopensx Kanropouua u [mymikosa, B otinuune ot monesu Cosoy, Hapsay ¢ oBe-
IIIECTBJIEHHBIM YPOBHEM OIUCAHUS HAYIHO-TEXHUIECKOTO IIPOrPEcca, COIEPKUTCI BO3ZMOXK-
HOCTH YIIPABJIEHUS W ONTUMW3AIUN PA3BUTHS IKOHOMHIECKUX CHUCTEM 33 CUET U3MEHEHUsI
MIOJIUTUKY OOHOBJIEHMSI OCHOBHBIX (DOHJIOB.

Hayuno-Ttexamyeckuii mporpecc BeJeT K BBICOKHM TeMIlaM OOHOBJIEHWS TEXHOJIOTHI
¥ COIYyTCTBYIOIIMX WM PACIITUPEHUIO, PEKOHCTPYKIMA U TEXHUIECKOMY IMTEPEBOOPYIKEHUIO
JICHCTBYIONUX MPEANpPUATHAii. B cBI3M ¢ 3TUM BCTAET BOIPOC HE TOJHKO O MOUCKE OINTH-
MAaJIBHBIX CPOKOB CJIy2KObI (POHIIOB, HO W PEXRKUMOB BBOJA HOBBIX (hoH0B. Pemrenwe man-
HOIl Tp0o6JIeEMBI TIO3BOJIFET ODECIIEUYNTh HAYYIHO OOOCHOBAHHBIN BHIOOD IMOJATUKH PA3BUTHS
MIPOU3BOJICTBA B YCJIOBUAX HAYIHO-TEXHUIECKOTO MPOIPECca U pocTa (hOHIOBOOPYKEHHOCTH
IPOU3BO/ICTBA.

Hanuasg paboTa MocBsiieHa mpobieMe MOuCKa ONTUMAJIBHOM TOJIMTUKY BBIBOJA U3 IIPO-
U3BOJICTBA yCTAPEBIINX (DOHJIOB M BBOJA HOBBIX (60J€e COBEDIIEHHBIX) B PAMKAX IIOCTPOEH-
HOM OJHOTPOAYKTOBOM Momen. JIjist TOCTUXKEHUsI 3TOM IeIu B KAIeCTBe KPUTEPUsS OITH-
MAaJIbHOCTU WCIONIB3YETCs «IpuHIUT TuddepeHnuaaIbHOl ONTUMU3AIUN Y , TTPEIJTOXKEHHbBII
JI. B. Kanroposuuem [10].
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1. Onucanue XxapakKTEPUCTUK MO/IEJIA

Bynem paccmaTpuBarh cucTemy, MPOU3BOJLIILYIO OJIMH MPOAYKT U OOJIAJAIONILYIO BHICO-
KUMU TEMIIaMU O6HOB.T[eHI/I${ TeXHO.T[Ol"Hﬁ, C ABYMd TJIABHBIMU TPOU3BOACTBEHHBIMUA d)a.KTO-
paMu — MPOU3BOJCTBEHHBIE (DOHIBI (OBEIMIECTBIEHHBIN KamuTas), nuddepeHnupoBaHHbIe
110 MOMEHTaM WX CO3/aHWS W M3MepseMble B €IMHUIAX IPOJIYKTa, & TaKxKe TPY/IOBbIE pe-
CyPCBhI, I3MEPsieMble KOJIMIECTBOM TPY/IOBBIX €IWHUII.

[Iyctsb 3(pPpeKTUBHOCTDH MPOU3BOACTBA B JIFOOOH MOMEHT BPEMEHH t OIIPEeaesIseTCsa Ipo-
u3BoaCcTBenHON bynkmeit U(x,y, T), BBIpasKaOMEil KOMMIECTBO IUCTOTO TPOLYKTa, CO3/1a-
BAaeMOro TPYJIOM Yy (B €IMHWILy BPEMEHU) [IPH UCIOIH30BAHUU IIPOU3BOJCTBEHHBIX (DOHJIOB
obbema  (cozpannbix B Mmoment 7 (7 < t)). IIpeamonaraerca, aro dynkmus U MOHOTOHHO
BO3pACTaeT IO 7T, 9TO OTpaxKaeT yBenumdenue 3PdeKTuBHOCTH OOIee HOBBIX (DOHIOB IO
JeficTBreM TEXHUIECKOro mporpecca. Kpome Toro, mpemoaaraercd, ITo M0 MEPBLIM JIBYM
aprymenTam (yukips U sBiseTcs 0JHOPOIHOI (3T0 oTpaxkaer orcyrcrBue 3hdekTa Mac-
mrraba IPOM3BO/ICTBA) U BOrHYTO# (T. €. (yuKims U 6a3upyercs: Ha ONTUMAJIBHBIX CIIOCODAX
POU3BOJICTBA).

Yepes x(t) 0603HAINM HHTEHCHBHOCTD BBOJA KAIMTAJIOBIOKEHUN, UYIIUX HA YBEJIH-
qenne (POHIOB W 3aMEHY BBHIOBIBAIOIIUX W3 MPOU3BOACTBA (POHIOB, T. €. 00bem (bOHJIOB,
BBEJICHHBIX B IIPOM3BOJICTBO BO BPEMEHHOM mHTepBaJie [t,t + dt|, pasen x(t)dt. Oyukims
X (t) mpeanonaraercs gubO SK30reHHON MEPEMEHHON MOJEH, T. €. 33JAHHONW M3HAYAILHO,
0O TPEIOIATAETCS, UTO OHA COCTABJISET IMOCTOSHHYIO YACTh MPOU3BOJMMOTO B MOMEHT
BPEMEHM { IMCTOrO NMPOJAYKTa (SHIOreHHAs TepeMeHHas). B cIydae 9K30TeHHO 33JaHHOl
dbyukmun x(t) 6ymeM npeanonaraTh, 9TO OHA ABJISETCS aGCOMIOTHO HENPEPBIBHOM, ¢ TPOM3-
BOJIHOI HENIPEPBLIBHOWU CIIPaBa.

KommaecTBo TPYIOBBIX PECypCOB, 3aHITHIX HA CO3/IABAEMBIX (DOHIAX, OMPEIEITETCS
MHTEHCUBHOCTHIO WX BBOAA ((t), T. €. MpEAmoIaraeTcs, YTO TPYJIOBBIE PECYPCHI, BBEIEH-
HBbIe BO BPEMEHHOM uHTepBaJie [t,t + dt|, paBusiiorcs ¢(t)dt equnnnam. @ynkuumio o(t)
HeoOxomumo Haditu. [Ipenmonaraercs, aro o(t) — HeorpunarenbHas (DYHKIMS KYyCOTHO-
HENpPEPHIBHAS CIIPABA.

B mozesnn mpeamnionaraercs, 9T0 TEXHUIECKHUI mporpece u pocT (hOHIOBOOPY KEHHOCTH
MIPUBOJIAT K YCKOPEHUIO TEMIIOB CMEHSIEMOCTH TEXHOJOTUI TPOU3BOJICTBA, U KAK CJIE/ICTBUE
K HeoOxommMmoCcTH 3aMeHbl ycrapenimux (oHI0B. B pesyibrare Hammenee 3¢pHeKTUBHBIE
(oHIBI HEMPEPBIBHO BBIBOAATCS W3 IMPOU3BOJACTBA (M B JAJIbHEHNIEM HE UCIOIB3YIOTCS),
a BBICBODOXKTAIOIIMECS TPY/IOBBIE PECYPChl HAPABISIIOTCA HA BHOBH CO37aBaeMble (DOHIHI.
Haubosee crapbie (oHIBI (MMErOITHe cCaMblii PAHHUN MEpUOJ, CO3aHuUsA cpeau (DOHJIOB, 3a-
HATBIX B NPOIECCE TIPOM3BOJCTBA HA MOMEHT t) Oy lyT BBIBOAUTHLCS B MEPBYIO ouepeap. [lo-
JIUTUKA BBIBOJA W3 MPOM3BOJACTBA yCTapeBIINX (DOHJIOB Xapakrepusyercs dbyHkuuei m(t),
OTIPEAEIISIONTEe MOMEHT CO3MaHusT (POHIOB, BBHIBOJAUMBIX W3 MPOU3BOJICTBA B MOMEHT Bpe-
mvenu t (m(t) < t). Qyuxmumo m(t) meobxomumo maitu. I[Ipenmomaraercs, aro m(t) —
abCOJIIOTHO HenpepbiBHAS (PYHKIMs, C MPOMU3BOIHON HENpephIBHON cupasa. Kpome toro,
[P BBIBOJIE CTAPBIX (DOHIOB CYIIECTBYIOT OrPAHUICHUS, KOTOPHIE BHIPAXKAIOTCI B CKOPOCTH
3aMelleHns ycrapeBmux (GOHIOB BO BPEMEHH, T. €. cymiecTByeT koucranta M (M > 1)
rakast, aro m'(t) < M (. e. ycrapeBmme K MOMeHTy BpeMmeHu t (HOHJBI HE MOTYT OBITH
BBIBEJIEHBI BCe OJHOBpeMeHHO). Kpome Toro, w3 cmbicia m(t) cremyer, aro m/(t) > 0 n
m(t) < t.

Bynem npeamosiararh, 9YTO BO BpEMEHH CYIIECTBYET HEKUU DPsJi PA3JIMIHBIX TEXHOJIO-
raii. B kaxapiii MOMEHT BpeMeHn ¢ BCTaeT BOMPOC O BHIOOpPE W BHEAPEHWH B MTPOU3BOICTBO
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TOM WM UHON TexHosoruu. [ToIUTUKA BBOJA B IIPOM3BOJACTBO HOBBIX MOITHOCTEH XapakTe-
pusyercst dyuknueit «t), onpeaessomeil MOMEHT 3aITyCKa HOBOM TEXHOJIOTUH, TIOJTHOCTHIO
OCBaMBAEMOl K MOMeHTy Bpemenu t. Dyurnusa «(t) asiserca memspectHoi. IIpemmonara-
ercs, aTo «(t) — abcomoTHO HenpepbiBHAs (DYHKIUSA, ¢ TIPOU3BOJAHON HENPEPBIBHON Cripa-
Ba. U3 cmbicaa dyakumit m(t) u «(t) ciaemyer, OHE JOTKHBI YIOBIETBOPSITEH YCIOBUIM
m(t) < at) <t, () >0.

Yepes T, (t) u T, (t) Gymem 0603HaIATH, COOTBETCTBEHHO, AKTUBHbIE U IACCHBHBIE TPY-
JIOBBIE PECYPCHI B MOMEHT BpeMeHdu ¢, T. €. Ty, (t) — 3T0 TpyI0BbIe PeCypChl, YIaCTBYOIIHEe
B IPOU3BOICTBE HA, JEUCTBYIOMUX (POHIAX B MOMEHT BpemeHu f, a Tp(t) — TPYyJAOBbIE pe-
CypPChI, KOTOpBIE 3a/IeCTBOBAHBI B MOMEHT BPEMEHH | Ha BBOAUMBIX (DOH/IAX (OCBAMBAEMBIX
dbonmax). Bymem npeanonarath, 9TO TPYI0BbIE PECYDPCHI KAK AKTUBHBIE, TAK W MTACCUBHbBIE
ne yowisatot, T. e. Ty (t) > 0, T,(t) > 0, n 3aa10mcs abCOMOTHO HENPePhIBHBIMI Dy HKIHsI-
MU, ¢ IIPOU3BOJHON KyCOUHO-HEIPEPBIBHON CIIPaBa.

O6o3raunm vepe3 P(t) KOJMYECTBO YMCTOrO MPOJAYKTA, MPOU3BOAUMOrO Ha (hOHIAX,
y9aCTBYIOIUX B MMPOU3BOACTEE B MOMEHT BDEMEHH .

2. ITocTtanoBKa 3aa4n.

IIpuanun guddepeHUaAILHON ONTHUMU3AINT

[Iepeiimem Temeph K IIOCTAHOBKE 33,189 1 (POPMYJTHPOBKE MPUHIHIA A depeHnmaib-
HOU ONTUMU3AIUN.
HanmonaababIil 10X01 B KAXKABI MOMEHT BpeMeHH ¢ BBITUC/ISIETCS 0 Cieayomeii hop-
MyJie
a(t)

P(t) = / U(x(r), (), 7)dr. 2.1)

m(t)

VYpaBuenwne O6aiaHca aKTUBHBIX TPYAOBBIX PECYPCOB:

alt)
o(7)dT = Ty(t).

m(t)
DT0 ypaBHEHUE MOXKET ObITh 3aIUCAHO B auddepennnaibHoil (popme:
pla(t)d (t) — e(m(t))m'(t) = T,(t). (2.2)
YpaBHenue 6ajaHCA MACCUBHBIX TPY/IOBBIX PECYPCOB:
t
| etwir =100,
alt)

B muddepenmuansuoit popme 310 ypaaenue OygaeT UMETh BU/L:

o(t) = plalt))d (t) + T,(?). (2.3)
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Canemyer orMeTHTh, 9TO Bhipaxenus (2.2), (2.3) Boobire roBopsi, He SKBUBAJIEHTHBI yPABHE-
HUAM Gaﬂcha AKTUBHBIX U MACCUBHBIX TPYJOBBIX PECYPCOB, 3allMCAHHBIM B I/IHTeraﬂbHOﬁ
dbopme (¢ TOTHOCTHIO /10 HAYAIBLHBIX 3HAYECHUI ).

Ypasuenue Gasanca mo dhoHgaMm B ciaydae, korga () paBHa mocTosHHON wyacTu Ha-
IUOHAJBLHOTO Joxona, T. e. Xx(t) = AP(t) (0 < A < 1 — mocTosgHHAs HOPMA HAKOIJIEHHUS).
Ucnonw3ys dhopmyay (2.1), ypasaenune 6ananca 1o dongam Gyjger umers Bug,

alt)
X(H) = A / U(x(r). o), 7)dr,

m(t)

a B quddepeHumaabaoi dpopme:

X' (1) = MU (x(a(®)), p(a(t)), () & (8) = U (x(m(8), o(m(t)), m()) m' ()] (2.4)

Orpannyenns Ha CKOPOCTH MPOLELYPHI 3AMEMIEHNUs yCTaPEBMUX (POHJOB M BBOJAA HO-
BBIX:
0<m'(t) <M, d(t)>0. (2.5)

B mogenn JI. B. Kanroposuua [10] nHEpImOHHOCTL NPK BBOJIE HOBBIX (DOHJIOB HE y9u-
THIBAETCS, CIUTACTCS, 9TO BBOAMMBIE (DOHJIBI HMEIOT MTHOBEHHYIO OT/Iaqy, T. . «(t) = t.

Kpowme Toro, B mozmenrn KanropoBuda mer orpanndeHus: Ha, CKOPOCTH ITPOIELYPHI BbI-
BOZa ycTapeBmuX (POHJIOB, T. €. (OHIBI MOTYT OBITH BBIBEIEHBI M3 IIPOM3BOJICTBA CKOJIb
YTOJHO OBICTPO.

IIycts f{ — HauagbHBIE MOMEHT BpeMeHH.  BmemeM BexTop-dynkmum (-) =
{m(-),a(-),o()}, e m(t), a(t) — abcomorHo HenpepbiBHbIE HA [t,+00[ dyHKIUEM C
HEMpepbLIBHO clpaBa MpOuU3BOIHON; @(t), t € [t,4+00] — dbyHKIUA OrpaHuvIeHHON Ba-

puanum, HemnpepbiBHAasg crnpasa (B ciaydae, eciam X(f) gBISETCA IK30TeHHON mepemeH-
Hoit). Ecmm x(t) 3amaerca snmorenno, To OyjaeM paccMaTpuBaTh BEKTOP-DyHKIWIO y(:) =
{m(),a(),x(), o(-)}, tme x(t), t € [t, +oo] — abcomorno HenpepbiBHas GYHKIMS C TPO-
M3BOJHOI HENPEPBLIBHOM CIIpaBa.

Bekrop-dyukuuu v(-) 6ygeM HA3BIBATH TPAEKTOPHUIMU.

[MTonuTuka BLIOOPa ONTUMAIBLHON TPAEKTOPUH OCHOBBIBACTCS Ha CJICAYIOMIEM IIPUHIATIE.

IIpuanun aunggepeHnnaabHONH ONTHMHU3AMUN: CTPATEIHS BbHIOOPA MEPEMEHHBIX
MOZeJIH JIOKHA ObITH TAKOBA, 9TOOBI B KaXK/[bIii MOMEHT BPEMEHH 00eCHednTh MAKCHUMAJIb-
HBIH TEMIT pOCTa, HAITHOHAJIBHOTO JIOXOJIA.

Huxe npunmun mguddepennmanpaoii ontuvusanuu Oyaer (Gpopmaan30BaH i pPac-
cMaTpuBaeMoil 3agadu. Ilpu 3ToM mpHHIUN JUdOEPEeHIUATHFHON ONTUMHU3AIUN MOXKET
ObITh chOPMYJSIMPOBAH B BHUE ypaBHeHus MudDEpPEeHNUaTHHON ONTUMHU3ANNN, KOTOPOMY
JIONIZKHBI YJOBJIETBOPATDH IePEMEHHbIE MOeau; (HOPMAIbHO, B KaXKJbIi MOMEHT Bpeme-
HA t > t (rme ¢ — HaYAABHBIA MOMEHT BPEMEHM) BJIOJIH TPACKTOPHM, yI0BJIETBOPAIOIIEH
npuHImny auddepeHnnaibHOl ONTUMUABAIUY, TIpaBas MPOM3BOHAS HAIMOHAJIBHOIO JI0-
xoma P, (t) momkHa NPHUHAIMATH MAKCHMAJIbHO BO3MOXKHOE 3HAUEHHE, & UMEHHO B KaxKJIOI
Touke t > ¢ pynkuuonan P! (t) ornocurensno o (t),m/(t), ¢(t) nomxen npuanMaTs Makcn-
MaJIbHOE 3HAMeHue BIoMb TpaekTopuu y(t) = {m(t),a(t), ¢(t)} npu t € [t, +oo], ynobmer-
Bopsomieil yenosusam (2.2), (2.3), (2.5) (B ciayvae 9k30reHHO 3aJaHHON (DYHKIMK KATTUTAJIb-
HBIX BIIOXKeHuUit x(t); My SHIOreHHO ompemessemoii dbyHkuu X (f) — BIOIb TPaGKTOPUU
v(t) = {m(t), a(t), x(t),o(t)} upu t € [t, oo[, ynosaersopsiomeit ycaosusm (2.2)—(2.5)).
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3. Cuyuaii 5K30reHHO 33aJaHHON (PYHKINN KATTUTAJIIOBJIOXKEHUH

B cayuae, KOrja MHTEHCHBHOCTH BBOJA KanuTaJoBjgoxkenwmit x(t) 3amaercs anpuopw,
MOJIEJIb ONMCBIBACTCS CIECAYIONAMHA YPABHCHUAMM:
HAIIAOHAJIBHBIN JIOXOJ B MOMEHT BPEMEHH :

alt)
P(t) = / U(x(r). o), 7)dr: (3.1)

m(t)

ypaBHeHHUs OaJlaHCA AKTUBHBIX U MACCUBHBIX TPYJ/IOBBIX PECYPCOB COOTBETCTBEHHO, 3a-
nucanubie B puddepennuasLaoit popme:

pa(t))e (t) — p(m(t))m' (t) = T, (1), (3:2)

o(t) = plalt)d (t) + T,(#); (3.3)

OrpaHUYIEHUS HA CKOPOCTH IPOIEAYyPhI 3aMEIICHUs yCTapeBIux (POHIOB W BBOJA HO-
BBIX:

0<m'(t) <M, df(t)>0; (3.4)

nHdOPMAIUA O HAYAJIHHOM COCTOSHUAU CHCTEMBI 33JIaHA B BUJE CIEAYIOMMX JAHHBIX:

1) magasnpubie ganmse £, m = m(t), & = a(t), mpuaem m < & < &, m < £

2) ma mHTepBase [17,1] 3amaHA HONOXKHUTENIbHAS HempepbiHAas (GyHKmusa A(t) Taxas,
aro (t) copmagaer ¢ A(t) na nomymnrepsaie [, t);

3) Ha mosynpsaMoii [1i, +00[ 3aana DYHKIMS KATNTAJIOBIOXKEHWH X (t) — MOI0KnTes b
Has, HEMpepbIBHASA, MOHOTOHHO BO3PACTAIOIIAL.

Tenepn st 3agaqu (3.1)—(3.4) magum Tounoe onpenenenne npuauna guddepeny-
AJBHON ONITUMHU3AIAN.

[Ipasag npoussomnas P, (t) nos tpaextopun 7y (t) = {m(t), a(t), ¢(t)}, B mpomsBomBHOI
touxe t € [t, +oo[ nmeer Bus

P(t) = U(x(a(®), p(a(t), a(t)) o (t) — U(x(m(t)), p(m(t)), m(t))m’ (¢). (3.5)
[pu kax0M bukcuposanuoM [f, +00[ PaCCMOTPUM IKCTPEMAJIBHYIO 33144y
Bamaua (A).
U (x(a(t), p(a(t), o)) u — U(x(m(t)), o(m(t)), m(t)) v — max, (3.6)
p(e(t))u — p(m(t))v = Tq(t), (3.7)
w = o(a(t))u + T,(t), (3.8)
0<ov<M, u=>0, w>=0. (3.9)

(Ecnm B (3.6)—(3.8) «(t) =t mum m(t) = ¢, To 3Havenne p(t) 3ameHseTcs Ha w.)
Teneps MbI MOXKeM JaTh (GOpMaIbHOE ONpejesenne npuHImna auddepeHuaaIbHoi
ONITUMMU3AITNUA.
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IIpuannn audgepennnansuoii onrumu3zamun. Tpaekropus y(-) = {m(-), a(-),
©(-)} B Touke t € [t,+oo| yaosaersopsier npuniumy augdepeHnnaIbHON ONTHMU3AIIH,
ectn B Touke t € [t,+oo[ oma ynosaersopser orpammaenmam (3.2)-(3.4), a pemenme
(v*,u*, w*) sxcrpemanbnoii 3aaaun (3.6)—(3.9) cymecrsyer u pasrao u* = o' (t), v* = m/(t),
w* = (t).

Bouaee Toro, ecan crapple mpon3BoACTEEHABIE (POHABI OKA3BIBAIOTCA CPABHUMBIMH C BBO-
JIAMBIMHE (& HMEHHO, HMEIOT OJJAHAKOBYIO TIPOU3BOJUTETBHOCTD ), TO MPEJMOYTEHHE OT/AeT-
€S HOBBIM (POHIAM, IIPH ITOM YCTAPEBNINE (DOHIBI BBIBOIATCI MAKCUMAJIBHO GBICTPO, T. €.
v* = M.

Bynem rosoputb, uro TpaekTopus Y(+) yA0BJE€TBOPSET NPUHIHILY U PePEHInATBHOT
ONTHMH3AIIHH, €CJTH OHA, YIOBJIETBOPIET eMy B JTio6oi Touke t € [t, +00].

B kagectBe mpoumsBoacTBennoit pyHKIEH OyaeM pacCMaTpUBATL XOPOIIO U3BECTHYIO
bynkmmo Kobba — yrmaca U(x,p,t) = f(#)x?(t)e’(t), § + B = 1, ama xkoro-
poii menpepoiBaO-TUbbepenupyemas byuknusa f(t) ymosnaersopser yciaosusm f(t) > 0,
f'(t) > 0 u orpaxkaeT ypoBEeHb COCTOSHUS HAYIHO-TEXHHYECKOTO MPOTPECCa B MOMEHT .
Oyuknusa Kobba — Jyriaca siBsisiercss 0JJHOPOJHONW W BOTHYTOM.

[Mpuanun quddepeHmanTbHON ONTHMU3ANMNA TPUBOINAT K CJIOKHON crucTeMe (DYHKITHO-
HaJILHO- (b depeHnaIbabIX ypasHenunii (cucreme ypasuenmii guddepennmanbaoii onru-
MU3anun). BBIIeagiores 1Ba OCHOBHBIX PEKHMMA IMOBEJEHUS CUCTEMBbI:

1. Caygaii OTCyTCTBUS WHEDIMOHHOCTH MPHU BBOjAE HOBBIX (ommos: «ft) = ¢, T e.
BBOJIIMbIE B MOMEHT BpeMeHu t (hOHJbI HAYMHAIOT JABATH OTJAYY MTHOBEHHO (IIPH 3TOM
pexume 06hEM MAaCCUBHBIX TPYJIOBBIX PECYPCOB HE MEHSIETCS; €CIU JKE IPHU 3TOM PEKUME
U3MeHACTCS 00HeM MaCCUBHBIX TPYIOBBIX pecypcos T (t) # 0, To MPOMCXOMUT mepexos Ha
pexum 2);

2. YueTr WHEPIMOHHBIX CBONCTB TpH BBOJAE HOBBIX (GoHIO0B: «(t) < ¢, T. €. BBOIUMBIE
B MOMEHT BpeMeHu ¢ (POHJBI HAYMHAIOT JABATH OTAAYy HE Cpasy, a TpebyIOoT BPEMEHW Ha
BBOJ M OCBOEHHE.

[Tepemennsie cuctemMbl ypaaeHUH nud depeHuaIbHO ONTHMA3AINA B KAXKIBIA MO-
MeHT Bpemenn t € [f, +00[ JOKHBI yJI0BJIETBOPATH CJIELYIONIEH CuCTeMe ypaBHeHuit

(0, ecn  a(t) =t, p(m(t)) #0,
S"max(t> _ Té(t)'i_T;;(t) .
om®) ~ om0
s T (t +T{, t .
enalt) Lo e alt) = 1, p(m(t)) # 0,
Wmax(t) T;(t)'i'T;’)(t) .
0 < Stm) ~ "oy < M;
M, econ a(t) =1, p(m(t)) #0,
ma () TL(O+TL() -
m'(t) = 4 s~ “ptm@) - = Mi (1)
0, ecn  at) =t, o(m(t)) = 0;
0, ecm  aft) <t, p(m(t)) #0,p(a(t)) #0,
Fla() _ F(m(1),
2la®) < pm@)}
M, e alt) <1, plm(t)) £ 0, p(a(t) £0,
Foa() ~ F(m(1)) .
2a®) 2 om)}
L 0, ecm  at) < t, p(m(t)) =0.
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r T (¢
L - rraferay et alt) =t, p(m(t)) £0,
Pmax(t) _ T(;(t)-f-T;](t) .
pom) ~ pm SO
T (1)
R (3 ecmn aft) =t, p(m(t)) # 0,
Wmax(t) _ T;(t)+T1,;(t) .
0 < Stmn ~ “emman <M
T, (t) _
1 - Lp(m(t))M+T;(t)+Tz’,(t)’ edm a(t) - ta (p(m(t)) 7& Oa
omax(t)  Ta(t)+Ty(t) ,
pm@) ~ etm@n 2 M;
T (1) _ _
OFSHOR ecmm aft) = ¢, p(m(t)) =0,
Ty (t) +T,(t) #0,
o) =3 | 1, ccmn  aft) =t, p(m(t)) =0, (1I)
T!(t) + Th(t) = 0;
f(;—((?)), ecm  a(t) <t, p(m(t)) #0, p(alt)) #0,
F(a(t))  F(m(t).
ela®) < wm)’
m T’
el g 4 Tl ecmn  a(t) < t,p(m(t) # 0, p(alt)) #0,
F(a(t)) < F(m(t).
ela®) Z o(m()’
Lt ecmn aft) < t, p(m(t)) =0,
p(a(t) #0;
1, eam  «aft) <t, p(m(t)) =0,
\ p(a(t) = 0;
( T, (t) + T,(1), ecmn  a(t) =t, p(m(t)) # 0,
Wmax(t> _ T(;(t)+Tz,;(t) .
oon@) ~ ptmn S0
Pmax(t), ecn  a(t) =t, p(m(t)) #0,
Pmax(t) _ Tt;(t>+TZ;(t> .
0<Stmay ~ “emmy <M
e(m(t))M +T,(t) + Ty(t), ecm «ft) =t,p(m(t)) #0,
Wmax(t) _ T;(t)+Tz,;(t) .
o (t) = ¢ 0 < Stmay ~— “emy =M (TT)
Ty (t) + T, (1), ecn  a(t) =t, p(m(t)) = 0;
Ty (t) + T, (t), ecn  a(t) <t, p(m(t)) #0,p(a(t)) #0,
F(a(t)) _ F(m().
ola®) < wm)’
e(m(t)M +T,(t) + T,(t), ecm aft) <t, p(m(t)) #0,p(a(t) #0,
F(a(t)) < F(m(t).
ola®) Z (m()’
T3 (1) + Th(t), ecm  «at) < t, p(m(t)) =0;

e F(t) = fY/#(t)x(t) — monorormo Bospacraomast hbyHKIMs, Qmay(t) — permenme ypas-
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HEHUAD:
T, ()

Y

) — FP(m(t))p~? (m(t)) = 0. (3.10)
VYpasuenune (3.10) umeer ejmHCTBEHHOE TOIOXKUTEIbHOE perterne [11] ¢max(t), nmernoriee
NPEJICTABJICHAE

Pmax(t) = y(t, m(2)).
Cdhopmysmpyem TeopeMy 9KBUBAJEHTHOCTH.

Teopema 1 (Teopema 3KBUBaJEHTHOCTH). [IycTh 3amaHbl HAYAJBHBIE JAHHDIE 17, (i,
m < & < i, kpaepas menpepoisnas pynxmus A(t) > 0, t € [, 1] u Tpaekropus 'y()
{m(),a(-), o)}, mme m(t), a(t), t € [t,+oo] — abcomorno HempepbIBHEIE GYHKIOHH C
IIPOU3BOJHBIMA HENPEPHIBHBIMH CHPaBa, yjoBjaersopsiommue yeaosuam m(t) < «at) < t,
m(t) < t m mavaapusiv spagenmam m(t) = t, a(t) = &; ¢(t) — Kycouno-menpepbiBHAs
cripaBa, pyHKIHs, yA0BAeTBOPSIONAas HadaapHoMy yeiaosuio ¢(t) = A(t), t € [, t]. Toraa
qts moboro t € [t,+oo[ Tpaexropus y(t) ymoBiaersopsger npunmuiry auepennuaboLi
ONTHMH3AIMHA TOTJA U TOJHKO TOTJA, KOIJIA B TOYKE l CIIPABEIJIMBA CHCTEMA yPABHEHUH

(I)—(I1D).

Teopema 2 (reopema CyLIECTBOBAHNS! 1 eJIMHCTBEHHOCTH ). [TyCTh 3a/1aHBI HAYAIHHBIE
,ZIa,HHbIe m, &, t Takme, 910 M < & < tu KpaeBas HerpepbiBHas ¢yakmus A(t) > 0,
t € [, t]. Toraa cymecrsyer, npuaem eauncrsennoe, perrenne cucremsr (1)—(I11), rae m(t),
a(t), t € [t,+oo[ — abcomorno menpepsisabie Gynknmm, ¢(t) t € [m, +oo[ — Kycoumo-
HENpepbIBHASI CIIpaBa (DYHKIUS, yIOBJETBOPSIONas KpaesoMmy ycaosuio o(t) = A(t), t €
[, [ m mawamsae ganasiv m(t) = 1, at) = &. Bomee Toro, ynxumm m(t), a(t) Takossr,
aro m(t) < a(t) <t, m(t) < t.

=,

(=0 L0#0

e

\ |

Puc. 1.
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HokazarenscTBo TeopeM 1 u 2 mpusesmeno B [11]. Ilepexompr ¢ OfHOrO peRuMa Ha
JPYTOil TIpeJCTaBIEHBI JIMarpaMMoii, cM. puc. 1.

JlauM HEKOTOpOe MOsICHEHUE K JuarpaMme. 3aMeTHM, YTO B MEPBBIX TPEX CIydasx
yernosme T (t) = 0 (T. e. TacCHBHBIE TPY/IOBBIE PECYPCHI HE BBOIATCA) ABIAETCA HEOOXO-
JMMBIM yciosuem Toro, uro «(t) = t, ecimu Ty (t) # 0, TO HPOMCXOJUT MEPEXOJL Ha PEKUM
a(t) <t (IVuV)).

Pacemorpum pexxum 1. Ecytu 06bem maccuBHBIX TPY10BBIX pecypcos Mensercs (T),(t) #
0), To mpoucxoauT mepexo Ha pexkum IV (mepexon Ha pexum V HEBO3MOXKeH, T. K. M > 1
u B 3TOM ciayuae Hapymurcs ycaosue aft) < t). C sroro momenta BBOAATCH (GOHIBI, TPE-
Gyrolyie BpeMeHr Ha OCBOEHEE, O3TOMY uMeroruecs (hoH bl He Bhioggarca m/ (1) = 0, T. e.
MIPOUCXOJIUT HAKOIJIEHHE OCHOBHBIX (hoHI0B. Korma KamuTagoBoOpYKEHHOCTH TPYIOBBIX
PECYpPCOB Ha HAKAILIMBAEMbIX (DOHJIAX CPABHATCS C KAIUTAJIOBOOPY KEHHOCTHIO 331eHCTBO-

Fat)) _ F(m(t))
BAHHBIX B MPOU3BOJICTBE TPYJIOBLIX PECYPCOB, T. €. roriy 2(m(D)) > TPOUCXOIIUT TIepexosy

Ha pexxuM V: crapbie (GOHABI IPU 3TOM ByyT BBIBOAUTHCS C MAKCHMAJIBHONW CKOPOCTHIO
(m/(t) = M), u uaTeHCUBHO GY/IyT BBOJUTHCS HOBBIE (DOHJIBI

o (t) = @(m(t))M + T, (t) + T,(t). (3.11)

Hosbie dongpr BBoggTCS ¢ 10CTATOMHO GOMBIIOH CKOpOCThIO (3.11), mosromy 3a kKoneu-
Hoe BpeMms «(t) mocruraer ¢ u cucrema nepexoaut Ha pexkum 111, B mokazarenbcTse TeopeMbl
2 (em. [11]) mokazano, uro B pexkume III cucrema He MOXKeT pa3BUBATHCS BIUIOTH 10 Oec-
KOHETHOCTH, 32 KOHETHOe BPeMs TPOUCXOMHUT Tiepexor 6o na pexum 11 (ecmm T)) (1) = 0),
mmbo wa pexxum IV (ecomm Ty, (t) # 0).

[Ipeanonoxum reneps, uro Ty(t) = 0, u cucrema HauMHAET PA3BUBATLCA COTJIACHO
pexumy II. Ecmu T)(t) # 0, o ¢ pexnma II mpoucxomur mepexon ma pexum 1V, mamb-
Helinee pa3surue OBLJIO PACCMOTDPEHO BbINIE. Fcam 00HeM MACCHBHBIX PECYPCOB HE MEHs-
erca (T,(t) = 0) m MATEHCHBHOCTH BBOJA AKTHUBHBIX TPYAOBBIX pecypcos (Tp(t)) pesko
BO3pacTaer, TO cucrema, repexoauT Ha pexum [. Eciam 06beMm macCuBHBIX PECypPCOB MEHsI-

! o
erca (T,(t) # 0), TO TPOMCXOMUT TIEPEXO HA PEKUM (TaKoil BapHaHT yxKe OBLT PaccMoT-
pen). Ecm T)(t) = 0 u T;(t) # 0, To qyist GYHKIUT Qrax(t) CUIPaBeMBO HEPABEHCTBO

:?‘;L’Egg < W(T;:L(ft))). Ucnonw3ys ypasuenue (3.10), momygaem

(pmaX(t) :61/ﬂ F(t) < T(;(t)
p(m(t)) F(m(t)) = e(m(t))’

(3.12)

Tak xak (ouapl He BeBoggATca m' (t) = 0, To m(t) = const = m u F(m(t)) = F(m),
w(m(t)) = p(m) ecrsb Besmunub! nocrosaube. 13 (3.12) noxygaem cieayioniee HEPABEHCTBO

F@) _F@) _ a/sF0m) = cons
B <5 By t. (3.13)

Taxum 06pas3om, 0 TexX MOp, NOKa KAMUTAJIOBOOPYKEHHOCTh TPYJIOBBIX PECyPCOB HE IMpe-
BOCXOJIUT HEKOTOPOI ITOCTOSTHHOW BEJIMYWHBI, CHCTEMa, OyeT pa3BUBATHCA B pekume l.

OrnenpHO pacemoTpuM crydaii, kKorma ¢(m(t)) = 0. Torma mepeMeHHbIE MOJEIH OMpPe-
JEJIAI0TCSI YPABHEHUSIMU:
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T/
T;(t)(iig—%’)(tw ecmn oft) =t m T, (t) + T, (t) # 0;
ol () = I,T, . ecmm t) =t u T,(t) + T, (t) = 0;
EEOIL ecn aft) <t u @(at)) #0;
1, ecim a(t) <tu p(a(t)) =0;

p(t) =T, (1) + T, (1).

Ecmua T, (t) = 0 u T;(t) = 0, To ¢(t) = 0 u cucTema nomaaeT B PEXKAM «OKUJIAHUTY,
T. €. B TAKOM cOCTOsTHUU ((DOH/IBI HE BBIBOJSTCS U HET JIBUKEHHs TPYJ/IOBbIX PECYPCOB) CHC-
TeMa By/IeT HAXOAUTCSA IO TeX HOp, IOKA He U3MEHSITCS BHEIIHUE XAPAKTEePUCTUKA CHCTEMbI
T,(t), T,(t) (uurencuBHOCTH BBOJA AKTHBHBIX M /WM TIACCUBHBIX TPYJIOBBIX PECYPCOB).

Paccmorpum onue dacTHBIR ciydaii. ChenaeMm ciieyiomiee Ipeoaokenne: oobeM
TPYJOBBIX PECYPCOB KaK AKTHBHBIX, TAK ¥ MACCHBHBIX He MeHsercs, T. e. Ty, (t) = const,
T,(t) = const, u BBOuMbIe (DOHIBI MMEIOT MIHOBEHHYIO oTAady, T. e. «(t) = t. B srom
caydae CUCTeMa pa3BUBaeTCsd Mo ogHoMy u3 pexxuMmon I, 1T mm I11.

HawubGonee nnrepecubiv siisiercs: pexxum 11. B [10] nmokazauno, uro ecin dyukuus F(t)
WMeeT SKCIOHeHImabubii B, T. e. F(t) = f1/8(t)x(t) = Ceft, o bymkums m(t) npu
t — +00 BBIXOJUT HA PEKUM C TIOCTOSTHHBIM 3anasabiBanneM m(t) ~ t— A, a dbyurnusg (1)
CO BPEMEHEM BBIXOJIUT Ha NEPUOIUIECKHUH DEXKUM.

Ha pucynkax 2, 3 mpencraBiieHa InuCIeHHAs PEATU3ANNUS JAHHOTO CIyTasd.

o ()

a(h) =t

m(t)

t
Puc. 2. I'paduxu pynxumii a(z), m(z). Puc. 3. ITpaduk dpyuxmmm ¢(7).

B rom ciyuae, korga dbynknus F(t) mmeer crenennoit pocr, dbyuknua m(t) Gyger
npubmKATHCA K JmHelhHoi m(t) ~ at + b, a < 1 (puc. 4, 5).

o))

a(n) =t

m(1)

\
\
//
\ | |
! —— 1
t t, A best t

Puc. 4. I'paduku Gyuxuunit a(), m(). Puc. 5. I'paduk dynkiwm §(7).
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[Ipu sTOM, WHTEPBAJBI [tf,tr+1], HA KOTOPBIX mpojgomkaerca (yakmus ¢(t) co Bpe-

MEHEM YBEJINYINBAIOTCA, OJJHAKO 06'])eM BBO/IMMBIX Ha 3TUX WHTEPBAJIaX BPEMEHU TPYIOBBIX
PECYPCOB, KAK MOKA3AIM PACIETHI, HE MEHSETCS, T. €. HHTerpas or Gpynkuun ¢(t) Ha mobom
orpeske [tg,tx4+1] €CTh BEJIMIMHA NOCTOSTHHASL.
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