MpoussoacTeo. U3aeprKKu, npubbinb, puckn(uacto 1)
3apaHue nepsoe

1. NpounssopcTeeHHan GyHKLMA KaK Mogenb npouecca NPoU3BOACTBa.

MpousBoacTBeHHan GYHKLMA U ee CBOUCTBA
2.Mpoun3BoacTBO C OAHMM NepemMeHHbIM paKTopom

3.Tunbl TexHuyeckoro nporpecca. TexHuuecku apdpektTusHana obnacrb

npoussoAacTtea

4.dyHKuua Kob6a-Ayrnaca
5 .Teopema P.Koy3a

Uto KacaetcAa BonpocoB 4 U5 TeMbl, TO OHU BbIHOCATCA Ha
CaMOCTOATE/IbHYI0 PaboTy B pamKax yKa3aHHbIX UCTOYHMKOB

Mog nNpPOM3BOACTBOM B  COBPEMEHHOM MWKPOIKOHOMMKE MOHMMAETCH
AeATeNbHOCTb NO UCMO/b30BaHMIO GaKTOPOB NPOM3BOACTBA C LEe/blo CO34aHUA
NPOAYKTA WAN YCAYrM WU AOCTUNKEHWS Hauaydllero pesynbTaTta. B npouecce
NPOW3BOACTBA MCNONb3YOTCA GaKTOPbl NPOU3BOACTBA: TPyAd, Kanutan, 3emna u
Ap. MOXKHO BblAENUTb COCTaBHbIE YacTM KaxKAoro ¢akTopa M paccmMaTpmBaTb WX
Kak camocTosTenbHble ¢akTopbl. Hanpumep, B ¢dakTope «Tpya» MoryT ObiTb

BbldesIeHbI TPYA MmeHeOXKepPOoB, UHKEHEPOB, pa6oqu nT.A.

B SKOHOMWYECKOM TEOPMU BbIAENAIOT NEPBUYUYHbIE GAKTOPbI NPOU3BOACTBA,
KOTOpble B COOTBETCTBUWU C Teopuel $GaKTOpOB MPOU3BOACTBA (ee CBA3bIBAOT C
nmeHem PppaHLy3ckoro skoHomucta HKaHa b. Can) co3pgatoT HoByto cTommocTb. K
HUM OTHOCATCA TPYy4, KanuTan, 3emnaa M npeanpuHMmaTtesbCKMe cnocobHocTu.

BTopuuHble ¢$aKTopbl He CcO34al0T HOBYHO CTOMMOCTb. B coBpemeHHOM



NPOW3BOACTBE BO3PACTAET PO/b IHEPTUN U MHPOPMALIUN, UM MPUCYLLU NPU3HAKK

NEePBUYHbIX U BTOPUYHbIX GaKTOPOB.

B Mopgensx npouecca Npou3BOACTBA, B MPOU3BOACTBEHHbLIX YHKLMUAX,
YUMTbIBAIOTCA ABa OCHOBHbIX ¢aKTopa: Tpya L M Kanutan K. 3To nossonset
NPOaHaNN3NPOBATb BAKHENLLIME CBA3U M 3aBMCMMOCTM B NpoLLecce NPOU3BOACTBA

6e3 ynpoLweHnAa UX peasbHoro cogepxaHuA.

MpousBoacTBeHHasA ¢GYHKUMA BblpaykaeT TEXHO/IOrMYECKYH0 B3aMMOCBSA3b
MEXK Yy KOHEUYHbIM BbiNycKOM Q M 3aTpaTamu ¢akTopoB npomssoactsa L m K. B

HEeABHOM BMAE OHa 3aMMUCbIBAaETCA cneayrowmm obpasom:
Q= f(LK),
roe f - dopma pyHKUMK;

Q - MaKCMMa/IbHbIM BbINYCK, KOTOPbIA MOXHO MNOAYYUTb NPU UCNOJIb3YEMOWN

TEXHOJNIOTUUN N UMEIOLLLEMCA KOJTUYECTBE (I)aKTOpOB npoun3BoAacCTBa (L nK )

B npousBoacCTBEHHOM ¢YHKUMM BbINYCK, 3aTpaTbl TPyAa W KanuTana
M3MEepPAOTCA B HaTypanbHbIX eAMHULAX (BbIMYCK B MeTpax, TOHHaX M T.M., 3aTpaThbl

TPyAda B 4e/Z1I0BEKO-YacCaX, Kalnntasia — B MalUMHO-4YacCaxX U T.I'I.).

[IpumepoM TpOM3BOJICTBEHHOW (PYHKIIMHU, B SIBHOM BHJI€ NPEICTABIIAIONICH
3aBUCUMOCTb MEXAY BBIITYCKOM M 3aTpaTaMu (aKTOpOB MPOU3BOJICTBA, SIBISETCS
¢bynkuus Kodba-/lyrmnaca:

Q=ALK”, a+ =1,

roe A - 3pPeKTUBHOCTb TEXHONOTUY;
@ - 4aCTHaA 31aCTUYHOCTb BbIMYCKa MO TPYAY;
[ - 4aCTHaAA 31aCTUYHOCTb BbIMyCKa NO Kanutany.

Oynkius Obi1a BbiBeneHa matemMatukoM Y. Ko66om um skonomuctom II.



Hyrmacom B 1928 r. Ha OCHOBE CTAaTUCTUYECKHX MaHHBIX OOpadaThIBaroIIen
npomeinieHHOCTH CIIIA. Dta ceromHs mupoko u3BecTHas (QyHKIHS oOiamaer
PAAOM 3aMedaTeNbHbIX CBOWCTB. Huke mpoaHanm3upyeM SKOHOMHYECKUNA CMBICI
ee mapamerpoB. Dynkmms KobO0Oa-/[yrimaca ommcbiBaeT SKCTEHCHUBHBIA —THII
IIPOU3BO/ICTBA.

Ecav ucnonb3ytotca n GakTOpoB NPOU3BOACTBA, TO MPOWU3BOACTBEHHAA

bGYHKUMA nMmeeT BUA;:
Q= (X, X0, X)),
roe X, - KOJIYecTBO UCMO/Ib3yeMoro i-ro ¢akTopa NPon3BoACTBa.

rae Q — MakCUMaJbHO BO3MOXHBIA BBIMYCK MPOAYKIUU HpPU JAHHOW KOMOHMHALIUU

IIPOM3BOJICTBEHHBIX pecypcoB X1, x2 ..., Xn.

[TpousBoacTBeHHAs (YHKIMS MOKET OBITH KPATKOCPOYHOMN: OHA OMUCHIBAET MMPOU3BOACTBEHHBIN
LIUKJ ¢ HEU3MEHHBIMU (haKTOpaMHy IPOM3BOJICTBA OT Hayaja MPOU3BOCTBA 0 pealln3aluu
IPOAYKIMH Ha pbIHKE. JlorocpouHas GyHKIUS YIUTHIBAET MPOIIECCHl UHBECTUPOBAHUS, IPU
JTOM BCE PECYPCHI PACCMATPUBAIOTCS KaK IIEPEMEHHBIE.

Jnist mpuMepa paccCMOTPUM TPOU3BOJICTBEHHYIO (PYHKIHIO C MCTIOIB30BAHUEM TOIBKO JIBYX
OCHOBHBIX BUJIOB PECYPCOB: Tpyja U Kanutana. [lepBelil pecypc sBiseTcss HEU3MEHHBIM, €ro
0003HauMM Kak Y, BTOPOM pecypc MmoABepraeTcs U3MEHEeHUsIM, ero 00o3HauuM kak X. Ooiee
KOJINYECTBO MPOU3BEICHHOM MPOAYKIIUHU B HATYPAJIbHOM BBIPAKEHUH, U3MEHSIOIIEECS 10T
BIIMSTHUEM IepeMEHHOro (hakTopa, HazbiBaeTcs 00muM npoaykroM (TP). OtHomenue obiiero
IPOAYKTa K IEPEMEHHOMY (DaKTOpy COOTBETCTBYET cpellHeMY NPoayKTy (AP):

AP=TP/X, (8.2)

[TpenensHbiit mponykt (MP) npencraisier co00i JONOTHUTEIbHBIHN BBITYCK MPOTYKIIMH,
BbI3BaHHBIN 100aBIEHNEM €TUHUIIBI IEPEMEHHOTO (aKTopa:

MP = ATP / AX, (8.3)
IToka3arenu CpCAHCTO U ITPEACITIBHOIO MPOAYKTOB XapaKTCPU3YHOT COOTBETCTBECHHO CPCAHIOIO U

npeebHYI0 TPOM3BOIUTENFHOCTE IIEpeMEeHHOTr0 pecypca X. JlnHamuka o0miero mpoayKra
MO3KeT OBITh MpeJicTaBleHa B Bue rpaduka (puc. 8.3).
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Puc. 8.6. Maokocra (610mKemHan
npsmas )

I'paduk nokasbIiBaeT, Kak B yCJIOBHSIX yObIBAIOLIEH MPOU3BOAUTEIBLHOCTH, IPEATIOIAraloIEeH
HEM3MEHHYIO TEXHOJIOTHIO, U3MEHEHUE ePEMEHHOr0 (hakTopa MPUBOJUT BHAYAJIE K PE3KOMY
n3mMeHeHuto oomero npoaykra (TP) na I cragum, 3aTem BeIMyCK MpOAYKIIUU 3aMEIISAETCA
oTHocuTenbHO 3arpar Ha Il craauu u Ha Il ctaguu poct 3aTpat COPOBOKAAETCS CHUKEHUEM
00bemMoB npousBojacTBa. M3Menenue n1Byx ¢axropos — kanurtana (K) u tpyna (L) — Bo Bcex
BO3MOXHBIX BapHaHTaX U300paxkaeTcss GUTrypoid, KOTopasi Ha3bIBaeTCsl «XOJIMOM» IIPOU3BO/ICTBA
(puc. 8.4).
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Puc. 8.6. Maokocra (610mpKeman
npsimas )

Kpussie pocra npoussoacrsa Bb, B1bl, Aa u Alal npennonaratoT HEU3MEHHOCTh OJJTHOTO U3
(bakTOpOB. «X0JIM» IPOU3BOJICTBA COCTOUT U3 MHOXECTBA KPUBBIX YPOBHS ITOTO «XOJIMay,
Harpumep I, II, III, Bce TOUKM KOTOPBIX OTpa)karoT OJMH U TOT K€ YPOBEHb POU3BOJCTBA. B
MHUKPOIKOHOMMKE 3TH KpUBbIE Ha3bIBalOTCS M30KBaHTaMU (puc. 8.5). Takoe rpaduueckoe
MIOCTPOEHHE MO3BOJIET OCYIIECTBUTH BHIOOP ONTUMAaIbHON KOMOWHAIIMN PECYPCOB JUIS
3aJJaHHOTO 00beMa NMPOU3BOICTBA.
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Puc. 8.6. Maokocra (610mKemHan
npsmas )

B Teopun mpou3BocTBa ONTHMYM ITPOU3BOAUTEIIS MOYKHO OTIPENEIIUTH JABYMsI CITIOCOOaMHU.
[TepBslii crioco6 mpeamnonaraer komOuHUpoBanue pecypco K u L Takum 06pa3zom, 4ToObI
BBITNOJIHSJIOCH PABEHCTBO MX B3BEILIEHHBIX IPEICIbHBIX IPOU3BOIUTEIILHOCTEM:

MPK /PK=MPL /PL,

rae PK u PL — uensl pecypcos.

Bo BTOpOM ciyyae onTumManbHasi KOMOMHAIMS MPOU3BOACTBEHHBIX PeCypcoM HabI0qaeTcst pu
paBeHCTBE MpeACTbHON HOPMBI TEXHUYECKOH 3aMEHBI IBYX (DAKTOPOB M COOTHOIICHUS HX
MpeIeIbHBIX POU3BOAUTEIHHOCTEN

dK/dL =MPK/MPL,

rae dK, dL. — GeckoHeuHO Masbie U3MEHEHUs TBYX (DaKTOpOB.

[Tpo6iiema noncka oNTUMaIbHON KOMOWHAIIUN PECYPCOB PEIIAETCS C YUETOM (DMHAHCOBBIX

BO3MOXKHOCTEH QupMBI (6r0/pkeTHOTO orpannyenus ). Eciu cymma gener C monHOCTBIO
pacxonyercst Ha mproOpeTeHue ¢akropoB K u L mo peiHouHbIM 11eHam Pk u P, To

C=PkxK+Plx L, wm K=-PI/Pk x L +C/Pk. (8.6)

OT10 ypaBHeHHe Ipaduuecku nzodpaxaercs npsiMoil. Bee ee Touku mpeacTaBisstoT KOMOWHAITUT
(hakTOpOB, MOJIHOE UCTIOIB30BAHIE KOTOPBIX BEJIET K OAMHAKOBBIM 3aTpaTam (puc. 8.6).
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Puc. 8.6. Maokocra (610mKemHan
npAMas )

[Tpsmast AB momyunina Ha3BaHUE U30KOCTHI, Wi Or0KeTHOM npsiMoii. Touka E, rae nzokBanTa
KacaeTcss U30KOCThI, COOTBETCTBYET IIOJI0KEHUIO PABHOBECUS IIPOU3BOAUTEINS. Y YUTBIBAsA, YTO
HAKJIOH MPSIMOH ompeernsieTcss 00paTHbIM COOTHOIIEHUEM LIEeH IBYX (aKkTOPOB U B TOUKe E
HAKJIOH U30KBAHTHI U U30KOCThI OJIMHAKOBBIHM, TO BEPHO PABEHCTBO

PL/PK=dK/dL,

Wrak, nmonoxeHue paBHOBECHs BOSHUKAET, KOT/a MpeeibHasi HOpMa TEXHUYECKON 3aMEHbI
(bakTOpOB paBHA COOTHOIIEHUIO 1IEH Ha 3TU (PaKTOPHI.

B ciyuae yBennuenus o0eMOB IPOU3BOJCTBA OIODKET (PUPMBI OyAET IOCTOSHHO
yBEJIMYUBATHCA. ECIH 1IeHbI Ha pecypchl HE MEHSIFOTCS, TO IOJIYy4aeM MHOXECTBO TOUYEK
ONTUMAJILHOW KOMOMHAIMU pecypcoB. JIMHU, Mpoxoasias yepe3 3TH TOUKH, SBIACTCS TUHUEH
pa3BUTUS (PUPMBIL.

MpounssopacTBo C 0AHUM NepemeHHbIM PpaKTopom
B 3aBMCMMOCTM OT CUTYyaLUN, CKNa4bIBAOLWENCA Ha PblHKE, dnpma
TO pacwmpAeT, TO COKpawaeT 06bem NPomM3BoACTBaA. B KpaTKOCpPOYHOM
nepuoge TPYAHO WM3MeHUTb 0b6bem wucnonbdyemolx (GaKToOpoB
NpoM3BOACTBA — YCTAaHOBUTb HOBOe o0bopyAoBaHWE, pacWUpUTb
NPOM3BOACTBEHHbIE nMaowagm wn T.n. CocTosHMEe U napameTpbl

daKTOpOB NpPOM3BOACTBA B KPAaTKOCPOYHOM nepuode onpeaeseHsi


http://www.konspekt.biz/list.php?tag=бюджет

npealecTBylOWMMN  pelleHnsmmn  Gupmbl. B J0AroBpemMeHHOM

nepuoge Bce GpaKTopbl NPON3BOACTBA ABNAIOTCA MEPEMEHHBIMM,

MpoaHanM3npyem 4acTo BCTPEYAKOLWMINCA Ha NpPaKTUKe Ccay4dan,
Koraa B KpaTKOCPOYHOM nepuoae obbem MCnosibayemoro KanuTana
OCTaeTCA MOCTOSIHHbIM, @ 3aTpaTbl TPyAa M3MeHATCA. Tpya ABAAETCS
nepemeHHbiM ¢aKTopom. [pomssoacTBeHHaa (YHKUMA MMeeT BuUA:

0=f(L:K), rae K =const.

MocTtpoum Kpusyto obuwero npoaykta TP, (puc. 3.3). [lo To4kM Bobbem
NPOW3BOACTBA YBe/IMUMBAETCA ObICTpee 3aTpaT Tpyda, NOTOMY 4YTO Ha
Karkgoro paboTHMKA UK Ha eaMHULY TPYAa NPUXOAMUTCA B CPaBHEHUM C
nocneayowmmm nepmogamu 6onblinii ob6vem Kanutana. MNocne atoi
TOYKM Temn pocTta obuwero npoaykTa 3ameansiercs, AOCTUraeT
MaKCMMyMa B TOYKEe D M 3aTEM HAYMHAET CHUKATbCA. B Touke C BbinycK
M 3aTpaTbl PacTyT OAWMHAKOBbIMM Temnamu. Kpueaa obuiero npoaykra
WNNIOCTPUPYET 3aBMCMMOCTb MEXAY BbIMYCKOM W 3aTpaTaMu OZHOro

nepemeHHoro ¢akTopa.

MpoBeaem ceKyLyt INHUIO Yepe3 ToUkn B 1 C (puc. 3.4). Touka

B nmeet



Q+tAQ [~ TP,

B aTom MHTEPBane

dnpma
npoussBoauT

> L

Puc. 3.3. KpuBble obLiero, cpeaHero 1 npeaenbHoro
NPoAyKTa Tpyaa

KoopAauHatbl (L;Q); B To4Ke C nNPMPOCT 3aTpaT Tpyda no3sBosseT

YBE/IMUNTb BbINYCK, €e KoopAuHaTbl (L+AL;Q+AQ). Takum obpasom,
0+AQ=f(L+ALK), oTkyaa AQ = f(L+ AL K)- £(L:K).

A
OTHoOwWeHune A—(E - M3MepAeT npeaenbHyr NpPoM3BOAUTENbHOCTb

TpyAa Ha ayre. MpegenbHana Npon3BOAUTENbHOCTb TPYAA NpeacTaBNAeT
cobol OTHOLWEHME NPUPOCTa BbiNyCKa NPOAYKUUM K BbIi3BaBLUEMY €ro
NPUpPOCTy 3aTpaT Tpyaa. lpeaenbHytd NPOM3BOAUTENBHOCTb MOMKHO
M3MEPUTb TAHFEHCOM  Yyraa, KOTOpblA o0b6pa3syeT ceKkywaa c

J A
MONOXUTENBHO HaMNpPaBAEHHOW OCblO a6cu,mcc:A—(E —tga .

CunTaeTcs, YTO NPUPOCT BbiNycka obecrneyeH NPUPOCTOM 3aTpaT
TpyAa, XOTA €ero Be/WYMHa 3aBUCUT OT obbema MPUMEHAEMOrO

Kannutana.



Echn AL—0, TO TouKa C nepemelsaeTca No Ayre B TOYKY B, a
CEeKyllaa 3aHMMaeT MNOoJIoXKeHWe KacaTenbHoW. Torga npenenbHas
NPOM3BOAUTENBHOCTb TPyAa B TOYKE M3MEpPSEeTcA BeAUYMHOU f| -
nepBOM YacTHOWM MNPOM3BOAHOM NPOM3BOACTBEHHOM GYHKUMM MO
nepemeHHoOMy dhaKTopy - Tpyay:

20 _ f(L+AL;§L)—f(L;[_<):g_%

=f].

v

L L+AL L

Puc. 3.4. [IpenenbHas npou3BOAUTEILHOCTD TPy

IIpenenbHy0 MPOU3BOAUTEILHOCTh TPYJa B JIFOOOH TOYKE MOXKHO
U3MEpPUTh TAHT€HCOM YyIJla, KOTOPBIA 00pasyeT KacaTelibHas K KpUBOU
o0IIIero MpOJyKTa C MOJIOKUTEIBHO HANpaBJIEHHOW OChIHO aOCILMCC:
f/ =tge,. YaCTHOE M3MEHEHUE BBIMMYCKA Q MPU W3MEHEHUU 3aTpaT Tpyda
L cocTaBisgeT d Q= f/-dL. AHAJOTMYHO MOKHO 3aIlMCaTh JIJIS KallMTajla
d,Q=f-dK.

MocTpoum Kpusyto npeaenbHon npoussogutTenbHoctn (puc. 3.3).
[lo TOYKM B npeaenbHaa MNPOM3BOAUTENIBHOCTb Tpyaa MP, pacTeT
MOTOMY, YTO MO Mepe BOB/IEYEHMA B NPOU3BOACTBO AOMNOAHUTENbHbIX
paboTHMKOB Bce 60see MNOMHO MCNOAb3YHTCA MPOU3BOACTBEHHbIE

MOLLIHOCTN GMPMbI U BbINYCK pacTeT bbicTpee 3aTpaT Tpyaa. Ha oTpeske



BD KaxAbln nocneayowmnin onoAHUTeNbHbIM paboTHUK obecneymnsaet
YMEHbLUAOWMIACA NPUPOCT NPOAYKTA, TaK KaK BOOPYKEHHOCTb Tpyaa
KanuTtasoM yMeHbluaeTcA. B Toyke D  BbINyCK  Agocturaet
MAKCMMaANbHOIO 3HA4YeHUA, NpuUpalleHMe NpPoAyKTa — npeaesbHbIn
NPOAYKT CTAHOBWUTCA pPaBHbIM HyAO: MP_ =0. [locne TOY4kM D C
yBe/IMYeHMeM 3aTpaT TPyAa BbINYCK COKpaLLaeTcA, AOMNOJAHUTENbHbIE
PabOTHUKM CTAHOBATCA W3ObITOYHbIMK, a MpeaesibHblA MNPOAYKT -

oTpUUATE/NIbHbIM.

CpegHuit NpoayKT TpyAa, WAM cpepHAAa MNpPOU3BOAUTENBHOCTb
TpyAa, U3mepaeTcs OTHOLWEHMEM BbINYCKa K 3aTpaTam Tpyaa. B Touke 4
_AP_Q

OHa paBHa: AP, E_I:tg,ﬁ. CpeAHuit nNpoayKT TPpyAa MOXKHO
M3MEPUTb TaHFEHCOM Yrna, KOTOpbIi 06pasyeT NNHUA, coeanHALWAn
TOYKY HaA KpuUBOM 06WEro npoAyKTa C Haya/JioM KoopAauHaT, C
MONOXUTENBHO HaMpaB/eHHOM ocblo abcumcc. MocTpoum KpuBYyHO

cpeaHero npoAaykrta (puc. 3.3).

CpeaHuii NPOAYKT TPyAa AP, pacTeT A0 To4YKu C. Ha aTom oTpeske
C BOBJIEYEHMEM B MPOLLECC NPOM3BOACTBA AOMNONHUTENbHOW eaUHULbI
TPpyAa K cpeaHer pobasnAetcA  npeaenbHas,  Npesbillatollan
npeablayliee 3HayeHMe npeaenbHon npoussoauTenbHocTu. [ocne
TOYKM C cpeaHAs NPOMU3BOAUTENBHOCTb CHUMKaeTcs. Ha aTom oTpeske ¢
BOB/IeYeHMEM B MNPOLLECC MNPOM3BOACTBA AOMONHUTENIbHON eAuHULbI
Tpyaa K cpeaHeit pobasnsertca npeaesibHas BeAMUYMHA, KoTopas
MeHbLUe npeablaylero 3HayeHua npeaenbHo. B Touke C cpeaHsaa u

npeAenbHaas MNPOM3BOAUTENbHOCTb  pPaBHbI: AP, =MP,. KacaTenbHas



NMMHUA K ToYyke C U NUHMA, coeaumHAwWwaa Toyky C € Havyaaom

KOOpAUHAT, COBMNaaaloT.

Kpusble AP, U MP, ABMAIOTCA 3€PKa/ibHbIM OTPaXKEHUEM KPUBbIX
cpeaHux obuwmux ATC M npeaenbHbIX u3gepkek ¢upmbl MC B

KPaTKOCPOYHOM nepuoge.

TP

TP

0 >
L

Puc. 3.5. I3MeHeHnE TEXHOIOTUU U KpHUBast
o0111ero MpoJIyKTa Tpyaa

OcHOBHaA nuTepaTtypa:
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