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Ileparornyeckui ACMEKT MATEMATHYECKOI0 MOoJE/INpOoBaAHHA
IKOHOMHYeCKHX Iipoueccos

B crarthe ZaHO MATEMATHYECKOE CMHCAHME SKOHOMHYECKHX 3afay, WANKCTPHRYOWHX NEAar0rHuecKylo
MOZCNE Pa3BHTHA NMPOHECCHOHANBHON KOMICTeHTHOGTH Oy AYLIHX 3IKOHOMHCTOB.

Ja.A. Barlukova, M.N., Ochirov

Pedagogical aspect of mathematical modeling of economic processes

The mathematical description of economic problems illustrating the pedagogical model of development of
professional competence of future economists is given in the article.

DKOHOMUYECKHE TPONECChl NIPOTEKAOT BO BPEMEHH C ONpPEAENEHHOW MHTEHCHBHOCTBEO.
Ioatomy mx onHcaune TpeOyeT HCOONB30BaHUA JUPOGCPCHUHAIBHOTO H HHTEIPANEHOTO
HCUHCTCHHUS.

Jlrofas orpacie npencrapiseT cofofi COBOKYNHOCTE NMPOH3BOACTBEHHbLIX €AMHUL, KOTOpas
XapaKTepPU3YETCs] MOLIHOCTRIO — MAKCHMANBHO BO3MOXKHBIM BBUTYCKOM NPOAYKTA B €IVHHLY
BpEMEHH — H HCHOAh3YeMOR TEXHONOIHEH. A TEXHOTOIHA 3a4aCTC HOPMAMH 3aTPaT HPOAYKTOB
H PecypcoB Ha €AWHALY BRIMycKacMmolf mponyxuui. ByRxem cunTaTh, YTO OJHA TEXHOMOTHS
OTAMYACTCA OT APYrofi MMIUb OAHMM NMapaMeTPOM — HOPMOIE 3aTparT KMBOrO TpyJa Ha €AHHHIY
npoaykta A . Toraa Texromoradeckas CTpyKTypa OTPAaciH 3agaercs QyHKIHEH pacnpencnenns
MOWHOCTEH N0 TeXHOJIOrusM m(f,1). 3aBMCHMOCTE OT BPEMEHH YKA3bIBAET, YTO MOIIHOCTH

K&KIOM TIPOH3BOACTREHHON EAMHHIIE! MEHACTCA CO BPEMEHEM. _
Oyukuns M1, A)> 0 IpeANoaraeTcs HenpephlBHOM Mo aprymenTy A Ha uHTepsase (i, o).

Toraa MOIIHOCTH OTPACIIH PABHA
M) = o]m(t, A)dA
H ch.novpaﬁqux MECT PaBHO
R ()= ?Zm(r,l)af}t .

[lapaMeTp v 3aJaeT XapaKTepUCTUKY HaHIYdlleH TEXHONOIHM B OTPAacid M MOXeT
YMEHBLIATLCS CO BPEMEHEM.

Tlonoxum, mt, 1) = M) h(t,2)

[IycTs B MOMEHT BpeMEHH / OTPAcib pacioNaracT KONMYeCcTBOM R(?) TPYAOBEIX peCypcoB.

MakcHManbHO BO3IMOXHBIA BBITYCK NpoaykTa byner

4

Y () = M@t jh(r, A)dA,

rie £ HaXOAUTICH U3 YPABHEHUs
£

R(ty = M(1) [Ah(t, A)dA

M3 3THX ABYX BBIPAXKEHUH MOXHO HaHTi GyHkmaro M(7)- f(¢,x) ua narepsate 0<x < x”.
®Oyaxuus f(7,x) obnagaer cBOACTBAMMU:
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fe0)y=0. flx)y=1,
B

Y —

_ o apu 0<x<x”,
ox & ox*

Oyukunsa  f(.x) Ha3bpIBA€TCR  NPOU3BONCTBEHHON  ¢yHkimeif. OHRa  BbIpaxkaer
MaKCHMANbHbBIE PON3BOACTBEHHEIC BOBMOXKHOCTH OTPACHH. -

Ecnu weHa p u cTaBka 3apriarhl S , TO MOAKHO [I0KA3aTh, UT0 & = '

A

Huxe Mp1 IpHBENEM NPUMEPH! MATEMATHHECKUN MOZENeH, B KOTOPBIX MPOW3BOACTBEHHASA
byHkuHs  OymeT  XapaKTepu30BaTh  IPOM3BOJACTBCHHBIE  BO3MOXHOCTH  KOHKPETHBIX
3KOHOMHYECKUX IPOLIECCOB.

B macrosmee Bpema nepen cucremoii  oOpasosanus  crour mpobrema  ero
QynAaMEeHTanH3alMy, KOTOpas [OOCTHTAaeTCs HMHTCTpauned  yuyeGHbIX  pacuumy. B
SKOHOMHYECKOM OOpa30BaHHH KYPC MATeMaTHKHM pacCMarpHBAeTCs KaK OCHOBA HHTETPALHH
obyuenns. CoBpeMeHHas 3KOHOMHMKA ILUPOKO HCIONB3YET MATEMaTHYECKHE METORBI KakK B
peIeHHH TPAaKTHYECKUX 337184, TAaK W B TEOPETHYECKHMX HCcAeaoBanniax. biarogapa ¥nTerpanyu
Ha OCHOBE MATEMATHMKH BO3ZMOKHO [OOUTHCS MOBBIEHUA VPOBHS 9IKOHOMHYECKOIo
00pa3oBaHus, IPHAABAs MY JIMYHOCTHO- OPHSHTHPOBAHHLLI CMBICTL.

B unTerpanun olyuenus OyAyWMX JKOHOMHCTOB BO3MOMHEL JIBa MNYTH: [EPBHIH —
MpenoAaBaTe/iH  MaTeMaTHKU OCYIIECTBILIIOT OOOTalicHHE CONEPIKAHUS 3IKOHOMMYECKHM
KOMIOHEHTOM, BTOPOH — MPENoJaBarellil CHeLUANbHBIX JUCHMIIHH (BUPOKC HCIOAB3YIOT
MareMarddeckue meronsl. Ha camom mene HA Te. HH Apyrue He O0SCIeYHBArOT HCTHHHON
HHTETPAltHy, MOCKOJNBKY DNEPBbIM HE XBAaTACT DJKOHOMHYECKHX 3HaHM#i, BTOpbIM -
MAaTeMaTH4YecKdX, @ TeM ¥ JAPYruM - OeJarorMyeckux 3Hanmil, OueHL HacTo CTYHEHT
paccMarpuBaercst Nrulb  Kak o0nexT o00pazoBaHus, a pacyeT JOMKEH JNenaThea  Ha
CAMOpeanu3alHio CTYAeHTa B ODYYEHHH, HA CAMOAKTYATH3AUHIO €0 JMYHOCTHOTO TOTEHINANa
B OBJajcuuy npodieccHell B ee COBPEMEHHOM TOIKOBAHHH.

Mil paccMaTpHBacM Kype MareMaTHKM Kkak aKTop pa3BHTHA NpodecCHOHANBHOMA
HANPAaBAEHHOCTH U OpOodecCHOBANLHOR KOMIIETEHTHOCTH Oyaymero sxonoMucTa. B xavecrse
NERArOTHYECKUX YCNOBUi, obecreunBaioiix @dektuBHOe npodeccHoHansHoe o0pasoBaHue
OyAYL{HX KOHOMHCTOB, Mbl PACCMATPHBAEM HHTETPAlMI0 MATEMATHKH M SKOHOMHKH, pa3BUTHE
HPOdECCHOHANBHOIO CAMOCO3HAHYS ¥ PAa3BHTHE MOTHBAIHH yUeOHOH ACATENBHOCTH.

B nacrosmeil cTaThe MBt IPHBEAEM NpUMep MaTeMATHYSCKUX MoneneH KOHOMHYECKHX
3afay. MareMaTduyeckoe MOACNMPOBAHUE MBI pACCMATPUBAEM KAk OCHOBHOH MCXAHM3M
pelieHus MOCTABAEHHEIX BEIIe npodnemM,

C noMowb MOJETM Mbl MOXKSM MONYYHTh HEKOTOPYIO MH(OpMALUUIO 00 HCCASAYEMOM
obbekte. JIns Toro utofhl 3Ta Mndopmalusa Geina AOCTATOYHO TOUHOH, MOJIENb JOJDKHA OBITH
JAOCTATOYHO CAOMKHOM.

Marematiueckas Moneny HccleAyemol 3anauM CnocobHa XapaKkTepusoBaTh HE TOJBKO
KONMYECTBEHHYIO CTOPOIY NpoLiecca, HO ¥ PaCKPHITh €0 KAYECTBEHHYH) CTOPOHY.

Hox MareMaTuyuecKnM MOACAHPOBAHMEM KPHOMMYSCKOTO PA3BHTHS NOHAMAKOT CO3JIaHHE
OOWHX NPHHIMITOB MATEMATHUYECKOTO OMUCAHMS YKOHOMUUYECKIX [TPOHECCOB.

Bo-nepeeix, MateMaTH4ecKOe OIHCAHHE SKOHOMHYECKOH CHCTEMBI JONKHO OCHOBHIBETHCH
H3a CHCTEMHOM ITOAXOAE. JKOHOMHYECKOE Ppa3BHTHE €CTb pE3yNbTal B3AHMOICHCTBRSA
HPOU3BOJCTBEHHBIX W HEMPOU3BOACTBCHHBIX  [IPOLECCOB,  CRAJAHHBIX  NOCPENICTBOM
NPOU3BOACTBCHHBIX OTHOIICHMH roacH. Bee oM HOMKHE] OBITH OMHCaHB! B COBOKYNHOCTH.

Bo-BTOpEIX, MaTeMaTHHECKas MOJCTb YNPaBaseMOH SKOHOMUYECKOH CHCTEMBl JOJDKHA
COAEPXaTh He TOJNBKO OITUCAHUE TEXHOJIOTHH NPOLECCOB NPOUIBOACTBA, pacHpeaeaeHus H T.L.,
HO H OINKCAHHE IKOHOMUYECKHX MEXAHHIMOB PeryMMpOBAHHMSA, OTPAMAIOLINX B3aHMOCHCTBAL
MONCH, YYacTBYIOIMX B TIPOU3BOJICTRE.
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B-TpeTbHX, PETYIMPYIOWEe K MPOrpaMMUPYIOlitee BO3ACHCTBHE rOCYAApCTBA HA 3KOHOMUKY

AOWKHO OBITH ONMMCAHO MAaTEMAaTHUYECKOW MOJENbI0 YNPaBisIOMER CHCTEMB ONHCAHHE
HHPOPMAIMK O COCTOSHHM CHCTEMbl M BHEIIHHX YCIOBHAX, Ha OCHOBAHHM KOTOPOH
OPHHUMAIOTCA PEUICHHS, ONMHCAHHE WITOPNTMa BHIPAOOTKH YIIPABISIOUWIMX BO3ACHCTBUIE H
OMHCAHHE PEANIM3AIMH  BOZACHCTBUE IOCyIapCTBA HA YIPABIIEMYIO IKOHOMUYECKYIO CUCTEMY.

B-4eTBEpTHIX, NOCTOBEPHO ONHCATH JKOHOMHYECKOE pasBUTHE MOXHO B TEPMHHAX
MakporokasaTesiel. Baxkua xapakTepucTHKa MacCOBOro NOBEICHUS JIIOACH TRIIA pacype Ie/icHns
BEPOATHOCTEH BECTH cel4.

B-mATBIX, HAAO ANSKBATHO OMUCATh TO OOCTOATENBCTBO, UTO OOWICCTBEHHAN CHCTEMA —
OTKpBITAs CHCTEMa, NOABEPKEHHAd BHEIUHUM CNY4Ya#HLIM BO3JEHUCTBUAM; HaA0 ONHCATh
BO3JICHCTBHE CAYYAHHOCTEH HA CTPYKTYPY CHCTEMB!; Hazo cpopMy MpoBaTh NpUHLHN oTOopa
H3MEHEHHH CTPYKTYPEL

B-mecThix, pe3ynpTaThi MaTeMAaTWYECKOTO aHaiM3a 3KOHOMHYECKOTO Pa3sBUTHS HAHO
CpaBHHBATE ¢ KAYECTBEHHBIMH OCOOCHHOCTAMHU PeaNbHOTO NpoLeced.

DKOHOMHMYECKAN CHCTEMa B LENOM SBJASTCS MNPEIMETOM MCCIICROBAHUS B TEOPHH
3KOHOMHYECKOI0 PABHOBECHS H B TEOPHM SKOHOMHUECKOTO POCTa,

1. MaTtemarugeckas Moienb SKOHOMHYECKOrO PaRHOBECHS.

Bompoc cocront B TOM, YTOBLI HaliTH TAKYK) CUCTEMY PBIHOYHEIX IIeH, NPH KOTOpPOH
NpOU3BOAUTENH K NOTpeduTeny, NelcTBYS B COOTBETCTBHU CO CBOWMH HHTEpecaMu, Hauwiu G5
COrJIACOBAHHOE pPEUIEHME, KOrJa COBOKYNHOE IPOM3BOACTBO KaKIAOrO INpOAyKTa ObLI0 6hl
cOaTaHCHPOBAHO C O0WHMM CIPOCOM Ha 3TOT MPOAYKT. Takue HEeHB! CYLIECTRYIOT H Ha3bIBAtoTCH
paBHOBECHBIMH. COOTBETCTBYIONIEE PABHOBECHBIM 1l€HaM COCTOSHHE IKOHOMHKHM Ha3bIBaeTCs
3KOHOMUYECKUM PABHOBECHEM. _

M3BECTHO, HYTO 3KOHOMHYCCKOE paBHOBecHe ONTHMansHO uo [lapero: Oyayuu s
PaBHOBECHOM COCTOAHMM, HU OJIUH 3KOHOMMYECKHMI areHT He MOXEY NOBbICHTL YAOBJIETBOPEHUSA
coBCTBEHHOrO HHTEpEca, He YIIEMHUB NPH STOM HHTEPECOB NPYIHX.

PaccMoTpuM Mozens 001nero 3xoHoMueckoro pasHosecus k. Kelinca.

ByleM CuYMTATB, YTO B PBIHOYHOM PKOHOMHKE TIPOM3BOAMTCS CAMHCTBCHHLIN MPOAYKT —
HAITMOHATBHE A0XOH, YacTh KOTOPOTO HCHONB3YETCA AN TEKYHIETO moTpeOneHus, a apyras
yacTh cOeperacTest A1 HHBECTHPOBAHUS.

[Tycre Y-BbHIyCK TIPOAYKTa 3@ HEKOTOPYIO €IWHHIY BpeMcHH, S —cDeperaemas 4acTh, @ -
notpedaseMas vacThb:

Y=5+ow. (1)

ITpou3BOACTBEHHBIE BO3MOXHOCTU 3KOHOMHKM 3aJaeT TIDOM3BOACTBCHHAs (YHKIHA —
3aBHCAMOCTD BENMUYHHbI BBITYCKA NPOJAYKTA OT 3allaca M COCTaBa OCHOBHHIX (POHTOB X034iHCTBa
H UMCIA 3aHATBHIX B HEM pa0OTHUKOB,

B Teopuu paBHOBECHS CUMTAETCS, 4TO 3aflAC M COCTAB OCHOBHLIX (POHAOB HE H3MERSIOTCH,
BEOTYCK MPOAYKTA 3aBUCHT TONBKO OT uucna R 3aHATBEIX pabOTHUKOB; TOrHa NPOH3BOACTBEHHAN
¢dyHxupa 6yaetT UMeTh BU:

Y = F(R). (2)

Obpado cuntator: F(0)=0, F'(R)>0, F'(R)<0 .

KeitHe BRIACHACT CACAYIOMHUX 3KOHOMWYECKHX AU€HTOB: HAHUMATened H HAHEMACMBIX,
norpebuTenelt  (cOeperarenei) m NpPOU3BOIMTENEH (MHBECTOPOB), TPEMNIAralOUMX M
CHOpAIMBAOLIMX ACHBIH. ATEHTH! JeHCTBYIOT Ha Tpex phlHKax: phIHKe TPYyJAa, PhIHKE IPOXYKTOB,
poiHKe Jeder. Ha 3THX pBIHKARX TPOHCXOAMT pacmpejcieRue W oOMEH TOBapoB: TpPyAa,
NPOAYKTOB, JCHET.

PriHok Tpyaa. B modenn Keituca cupraercs, 4To 3apnsiata S MOCTOSHHA, & YHCIO 3aHATHIX
OLPE/IENASTCA CIPOCOM HA TPyA Hanumatenedi. Eciu p — UeHa nponykra, To B Mojenu Keiinca
neficTByeT YpaBHERHe:

F'(R)=§ . (3)
P
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Ypasrenne (3) onpencnaet yucao R 3aHATHIX B X03MHcTRe, a 10 Hemy B CHIY (2) B BBITYCK
npoayxra f.

Pemiox mpoxaykra. Eime oanum nonyumieHMem B Mojenu Keiinca: norpebisiemas gacthb
BBIMYCKA @ 3aBHUCHT OT BEJIHYHHBI CAMOTO BhIITYCKa 1t

wo=afl), (4)

IpUYeM TaK HA3bIBA€Mas CKIOHHOCTH K motpednenuio ¢ = @'(Y) newur B npegenax O<e<l.
310 03HauaeT, YTO NOTpeOUTENH TPaTAT AOMIO € npupocTa Aoxona AY Ha nmorpebnrenue, a
ocranbioe cOeperator. Heynorpebnsemas (cOeperaemas) 4acTh noxoaa Oy mer:

S=Y-w(Y). (5) '

Tlpu atoM AS = (1~)AY . BenuunHa d=1-¢ nokassisaeT ¢HeperaeMyro 10mo goxona AY u
Ha3BIBAETCS CKIOHHOCTHIO K COepeXeHHIO,

Mogens KeliHca onuceiBaeT KpaTKOCPOUHOE PABHOBECHE YKOHOMHKH, HHBECTHIIMH B HE#H —
IpocTo (PaKTOp NPOM3BOACTBEHHO aKTHBHOCTU. HoscHUM 3T0.

IlycTh HBBECTHUNN A 33JaHBl M PhIHOK NPOJYKTa HaXOAUTCA B PABHOBECHH: MpPEIOKEHUE
donnoobpasyiomiero npoaAyKTa paBHO CIIPOCY HA HETO:

Y-w(f)=4.

Ecii o(Y) Boimyxkia BBepX, TO IT0 ypaBHEHHMe HMeer peiltenne Y =Y(A) , 3HauuT,
HHBECTHIN QIPAHHUKBAIOT YPOBEHb IPOU3BOACTBEHHON aKTUBHOCTH.

[IpeanonokumM, 4YT0 WHBECTULHH yBEMMUMIMCHL Ha BenuuuHy A4. U3 nocneasero
YpaBHEHHS cleNyeT, YTO 3TO BhI30BET LOMONHUTENbHEIN BBITYCK:

ay=24 (6)

I-¢

CooTHomeHue (6) — 3TO COOTHOUICHMES MYMbTHIIMKATOPa KelHca. Ero MoKHO 3anucaTh B
BUAE:

AY =(I+c+c? +c +..)A4.

Ecnu upBecTMUMM ACSANOTCA B Tipeanpuarde, obemaiomee Aoxoa D B roa, TO IIpH
HBIHCIIHEN HOPME MPOUCHTA 7 B TAKOE NMPEANPHSTHE HE CTOMT MHBECTHPOBATH GOIBIIE, UM

A D . Hoarror;ay IpEANONAraioT, YTO CpOC HA UHBECTHIMH A=A , npuwaem A'(r)<0 |
r

Ar)=0 apurzr.

Ecnu phiHOK HaXOIUTCS B PaBHOBECHH, TO

S(X) = A(r). (7

ITO YyCNOBUE BBIPAXKAEM 3ABHCHUMOCTD CIIpoca Ha TPOAYKT Y OT HOPMBI NPOLIEHTA F.

Prinok gener. YtoObl  caenarb HHBECTHIMM, HAZO KYHMTb Ha PHIHKE IIPOAYKTa
poHz000pa3yOtIMA MPOAYKT.

KefiHC cumTaeT nmpetoxeHne AeHEr Z 3aAaHHBIM YNPaBASIOIMM napameTpoM. OH JeawT
CHpOC HA OMNEepPAllMOHHBIM ¥ CHEKYJSTHBHbIA. ONepauMOHHBI CApPOC HAa JACHLIUM IOKPLIBAET
noTpeGHOCTH COBEPIaTh CACTKU Ha PhiHKe. ECHM UeHa npoaykTa p, TO IUIATEXH B €AHHHLY
BPEMEHH (NOTOK) MOXHO ONEHHTH Kak pl . Ecnu xapakTepHoe Bpems OOpallleHHs JeHeT
(zamazgpIBaHUE IUIATEKEH IO OTHOWEHHIO K [OCTABKAM) ecth & , TO KOJHWYECTBO JCHET,
KOTOpOE HAIO HMETh HAa PYKaX, MOXXHO OLEHUTE Kak & p¥, 3T0 U €CcTh ONepallHOHHbIH CTIPOC.

Ecau Texywmas HOpMa IIPOLCHTa HU3KA, TO LEHHBIC OyMary NpeRlovHTAOT HE MOKYIATh, a
JAepar HOEHLCH HOMa B BuAe OaHKHOT, BBEDKHAIAS TIOBLILUCHUA HOPMBL IIPOLEHTA. ITO
COEKYJITHBHLIN CIIPOC Ha AeHBTH [(#), ipu atoM ['(r) <0, lrl_l;lz I(ry=oo.

Hrak, o0 copoc Ha IeHsrd paBeH € plY+ I(r), 1 yclioBUE PABHOBECHs PHIHKA NEHET

Z=8 pY+ Ifr). (8)

Cucrema ypaBuenuit (2), (3), (7), (8) OnNUCHIBACT COCTOAHHE pPABHOBECHA PBLIHOUHOHR
IKOHOMHKH, OOpEeReras paBHOBECHBIE 3HaYeHus BbhImycka Y, 3aHATOCTH R HEHbl NpoayKTa p H
HOPMBI IIPOLIEHTA # B 3aBUCHMOCTH OT 3aJIaHHEBIX CTABKH 3apIUIATH S W IIPEAIONEHNS ACHET Z.
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MOZIGHI: paBHOBCCHS UCIIONEL3YETCA ANA CPABHHTECABHOTO CTATHUECKOTC aHaNMN3& TOro, Kak

M3MEHHTCH PaBHOBECHOE COCTOAHHE JKOHoMukw (¥ R, p, #) B 3aBHCHMOCTH OT BapHaumii
3apIUIaTEl & §, MPEANOKEHHs JeHer J Z, a Taxke BapHalmii QyHkuuii cnpoca H npeRnoxenus
8§27, 64, 81 &Y xapakrepuzyomiHe UHTEPECH! ar¢HTOB,

Ecmu, Hanmpumep, Haao MapHpoOBaTe MHQIALMOHHBIC TCHAEHLHM, T.€. CHU3MTH LEHY P, TO
creayeT NPoBECTH CHCTEMY MEPONPHATHI, KOTOpble 06eCNEUMBAlOT BRIIONHEHUE HEPABEHCTR:
6 A<Q (yMmeHBLIAIOT HHBecTHUMH), 6 S>0 (cTUMymupyloT cBepexenns), & Z< (cHU¥ AT
AHKBMAHOCTE AcHer), o />0 (yBenMWHBAOT COEKYNATHBHBEL cOpoc), O 5<0 (yMEHBILAKOT
3apmnary), o Y>0 (CTHMynupy1OT BRITYCK). :

CucTeMHBI  MoAX0A ZaeT Bo3MoxkHOCTE  HaMeTHTD LEICHANIPABNICHHbIH  KOMIUIEKC
NapHpYIOWKMX MEPONPHATHI.

2. Maremaruueckas MOICIE SKOHOMHWYECCKOIO pOCTA.

PaccmoTpum mpocTeRImmy0 MOACIL 3KOHOMHUUECKOTo pocta. ITycTe B 3aMKHYTOM X034HCTBE
TIPOH3BOIHTCA eﬂ.HHCTBeHHBIﬁ IMPOOYKT -— HaHHOHaﬂbHHﬁ JOX0Hd. BaMKH}’TbIM HA3kIBACTCA
X03HﬁCTBO, B KOTOPOM HCIOJB3YETCAH TOJIBKO COS,E[&HHblﬂ B HEM H&L[HOHMBHBIFI AOX0O H ITIPHTOM
LCITUKOM. YacTs 3TOro OpOOYKTA MCIIOIB3YETCA A no*rpeﬁnexmﬂ, a gpyragd 4acThk
HaKariuBaeTcd KakK OCHOBHOH ClJOH,I[ H TeEM CaMbIM YBCIIHYHBACT CIo MPOH3BOIACTBEHHBIC
BO3MOMHOCTH.

ITycts ¥ — BeHYMHEA BBINYCKA NIPOAYKTA B €AMHHILY BPEMEHHU, @ — €TI0 YacTb, HCNONbB3yeMasn
A1 noTpebnenus, 4 — HakalAHBacMas YacTh POAYKTA:

Y=o +A :

HPOHSBOHCTBGHHBIC BO3MOMKHOCTH X034iCcTBa OIpaHHYCHDBI €0 MOIHHOCTERD iM H 331310TCs
MPOH3BOACTBEHHOM! QyHKIHeH. MOMHOCTE — MaKCHMANBEHO BO3MOXKHBIH BEITYCK MPOAYKTA.

[Tycre R — 4nCNO 3aHATHIX B XO3AHCTBE.

ITponzpoacTBeHAYO QYHKIMIO 3a031HM B BHJIC

Y= M) (%)
R

=—, 10

roe x 7, (10)

Ecin R - wucno paboumx MecT B X03gHCTBE MPH BENWYMHE MOLIHOCTH M, x =% ., TO
byner:

O =0, f(x)=17(x)>0,f"(x)<0 mpu x<x .

Hakannusaemas 9acTh NpoAyKTa A UCHONB3yeTCs, 4TOOB KOMIIEHCHPOBATH YMEHBIIEHHWE
MOIIIHOCTH BCECACTBHE H3HOcA 000pYJOBaHHA K uTo0bl CO3JaBaTh HOBBIE MOUHOCTH. Eciu
CO3JAHME EAMHMLBE HOBOM MOIIHOCTH MOromaeT b efinHuil honmroodpa3yomero Npoaykra, To
HakoreHne 4 B eIHHHIY BPEMEHH co38aeT / ¢AWHHI HOBOH MOILHOCTH H

bi=4. (11)

CKOpOCTE H3MEHEHHS MOLIHOCTU eCTh Mpon3BogHad M mo BpeMeHH. OHa CKiaabIBaeTC H3
CKOpPOCTH CO3AaHHMA HOBOH MOLIHOCTH [ H CKOPOCTH YMEHBIHEHHS MOLUIHOCTH BCJIEACTBHE
u3Hoca o6opya0BaHNS:

M=1-uM, (12)

riae i — Ko3(hhHLUHCHT, BEIpa)KaiolHit Temit BRIGLITHA MOIIHOCTH.

Hirc0 3aHATHEIX pabOTHUKOB DY/IEM CYHTATE PacTYIIHUM ¢ NOCTOSHHBIM TEMIIOM ) :
R=R,e",

rie K,—3adaHHAs BEIMYMHA.

[lepefimeM x HOBBIM NEPEMEHHBIM!
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y= Y j= 1 -w @
M’ M R’
Beauuuay y MOXHO NOHUMATH KaK CTEMEHD 3arpy3KM MOLIHOCTH, j-3T0 BeNHYHHE, 0OpaTHas
BPEMEHH HAPAIIMBARMA MOIHOCTH, W — NOTpeb/leHNe Ha Aynly 3aHATOrO B XO3AHCTRE.

W3 ypasrnenus (12) nonyuaem:

M

—=j-H. 13

v TH (13)

Hs (9), (10), (11) naxoaum:.

y=J{x), (14)

0 f(x)=hi+wx (15)

UceneayeM 4acTHOE pelueHue cHeTeMbr ypaBaeHuH (13)-(15):
M

—=v,

M

R
B 5TOM pelieHHH X = —°- NOCTOAHHO. B cany (13) j=v+u (16) n nocrosuno. B cuny
]

(14) y nocrosHHO, a B3 (15) w 00CTOADHO.

= b
Bgenem b =5 T 210 cpeanas GOHAOEMKOCTh €AHHMUBI TPOAYKTa. ECIN MOMHOCTH
y

3arpyKeHRI MONHOCTHIO, TO ¥ = 1,h = b . Benuunuy
n="=—===hj - (17)

Ha30BeM JOJEH HAKOIUICHAS B COCTABE HALHOHANLHOIO A0X0A8.

N3 ycnoeua (16) vt 43 (17) Haxoaum

v==l_pu. (18)

b

DTO BepxHEE TEXHONOMWYCCKOE OTPAHMYEHHE HA TEMIT POCTA.

Yrobbl NPOU3BOACTBO PACLMPAIOCh, HYKHO:

1-ub>0. (19)

Venosue (19) osHavaer: B €AHHHIY BPEMEHH €IMHUNA MOLIHOCTH BhIpalaTbIBaeT €AMHULLYY
NpooyKTa ¥ YMEHBHIAeTCH BCNEJCTBHE M3HOCA MOWIHOCTH Wa ¢ exunuu. Kommencaums
YMEHBIIEHUsS MOWHOCTH TpebyeT 3atpar w4 b eluuun npoaykra. CAeaosatenpHo, yenosue (19)
A0 CYTH RBIP@KAET CBONACTBO TIPOAYKTHBHOCTHM MOIIHOCTH: €[MHHIIA MOIIHOCTH B €HHHHNY
BPEMEHH  BBHIYCKAeT NpoxykTa Oonbine, yeM Ttpedyercd s €€ BOCCTaHOBIEHHA. UncThid
NPOAYKT ¢ EAMHVLIGE MOLIHOCTH paBeH 1- 4 b B eMHHILY BpeMeHHM. Ero MOXXHO HCIIOIB30BATE H
AN4 CO3JAHUA HOBOH MOLUHOCTH H Ajld TOTpedncHys.

U3 (15) u (16) caedyer, 4o B peXUME POCTA C TEMIIOM V [IPOH3BOICTRO MOXeT 00ecneYnTh
noTpebIeHNe Ha JYINY 3aHATHIX B HEM:

oS

X

{lpy w'=0 Mol Haiinem X, NpH KOTOPOM AYIICBOe noTpediecHde MaKCHMaIbHO. OHO
HAXOJWMTCH W3 YPABHECHHMSL:

xX['(x)~ f(x)+b(v+ ) =0. (20)

Ecnp BRINMOMHEHO Yycnorue NpoaykrHBHOCTH(19), ypaBHedne (20) wMeerT ¢AMHCTBEHHOE
pemenue: 0 <x < x' .

VI3 ypauenuii (20), (16) u (17) nalizem HopMy Haxonnexus, 00eCneUnBaOLLYI0 MAKCHMYM
AYLLEBOrO HOTpeOIeH
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L% )
! fx)
TAe Yepes X, 0003Ha4YeHo pewenye ypasHeHua (20).

BesmnuuHa E = Ha3bIBaeTCH SJIACTHYHOCTBIO 2arpy3KH MOILHOCTH Y = f(X)

(=)
OTHOCHTENIBHO CPEAHEH TPYROEMKOCTH CAMHHIBI MOIMHOCTH ¥ . Ypasueuue (20) zanaer
«3010TO€ 11paBUIIO pOCTa», a #, - HOpMA «30J0TOr0 NpaBuia pocta». M3 ypasuedus (20) u

PaBRO

it

BBIpOKEHHA JUISL W CHEyeT, wTo [ (X, ) = W, , T.€. NOTpeCIeHHe Ha AYILY 3aHATBIX W
NPEeRENBHON  NPOW3BOMMTENBHOCTH Tpyna f'(x,) =~ DPHPOCTY BHINMYCKA (POAYKTA M(PH

YBEAMYCHUH 3aHATHIX HA COUHHILY.

[lpuBeneHHbie MOAEMM PABHOBECHA H 3KOHOMHYECKOTO POCTa OTPaXKaloT COBEPUICHHO
pasdbie HpOLECCHl B OAHOH U TOH Ke 3KOHOMMUECKOM cHCTeME. TeOpHUs DKOHOMWYECKOro
paBHOBECHA CYNTAeT, 4TO 3KOHOMUKA Da3BUBACTCA, NEPEXOAS M3 OJHOTO pPaBHOBECHOIO
COCTOHHMA K Opyromy [1].

Teopust H>KOHOMHUYECKOIO pPOCTA OCHORZHA HA TPERIONOKEHHM, YTO 3KOHOMHYECKHE
MEXaHN3MEl PEeryAHpOBaHHA JeHcTBYIOT OmICTpo M 3¢eKTUBHO, obecneuHBas ONTHMAILHOE
COOTHOIICHHE MEKIY HakolUleAweM H notpebiacuueM, onTuMaibioe pacnpenencHue paboueh
cwisl U T.. B 2T0# TeopnH DKOHOMHYECKHE MEXAHU3MBI PErYITHPOBAHMA He BEpyTCa B pacyer,
JIENIO CBORMTCA K ONIMCAHHUIO YUCTO TEXHONOTHUCCKHX CBA3CH B XO3qiicTRE.

DTH NpUMephl NOKA3BRIBAXOT, YTO B aHaNH3e JIKOHOMUKH HYXEH CHCTEMHBIH NOAXOA ¢
THIATCALHBIM OfTHCAlMEM OOPATHBIX CBA3ZEH B IKOHOMHYCCKOH CHCTEME.
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