FrNABA 6.

U3aep)>kku npou3BOACTBa.

§1. byxrantepckuii u SKOHOMUUYECKMA NOAXOA K onpeaeneHuro

n3aepxex.

Bo u3bexxanue TEpMHUHOIOTHUYECKOMN MyTaHUIIBI XOTEJIOCH ObI OOpAaTUTh BHUMAHUE HA TO, YTO
B OTEYECTBEHHOW HSKOHOMHYECKOW JIUTEpaType CyIIECTByeT OoJbIIoe pa3HooOpasue
TEPMHHOB, ONMCHIBAIOLIUX OCHOBHbBIE MOHATHS JAHHOW TEMbI. DTO CBA3aHO IPEXKIE BCETrO C
pa3HOIIacusIMM  POCCUHMCKMX  SKOHOMHCTOB  OTHOCHUTEIBHO IE€pEBOJA  AHTJIMHCKHUX
SKOHOMHMYECKUX TEPMUHOB Ha PYyCCKHMl s3bIK. Tak, Hampumep, B OOJBIIMHCTBE W3IaHUUN
y4eOHOI SKOHOMHYECKON JHUTEepaTypbl HCHOJIB3YETCS CIOBO «HU3ICPKKH» IS IepeBoja
AQHTTIMICKOTO MOHATUS «costy. OHAKO HEKOTOpPbIE OTEUYECTBEHHBIE SKOHOMMUCTHI I0JIararoT
TaKOW NEpEeBOJ HEAJCKBATHBIM, IMPEANOYNUTAST TEPMHUHY «HM3IAEPKKU» TEPMHUH «3aTPaThD».
Cnemgyer Takke oOpaTUTh BHHMaHHWE Ha TO, YTO B HWHOCTPAaHHOW M OTEYECTBEHHOUN
SKOHOMHUYECKON JIUTepaType TIOHATUS <«SIBHBIE M3ICPKKU» U «BHEUIHUE U3JIEPKKU»
UCIOJB3YIOTCS KaK paBHO3HAuHble. TEpMHUHY «BHYTPEHHUE W3ACPKKU» [0 AHAJIOTUU
COOTBETCTBYET TEPMUH «HESIBHBIE U3JIEPKKI».

CyuiecTByeT  NPUHUMIIMAIBHOE  pa3iuyve  MEXKIy  NOHUMaHUEM  M3IEPIKEK
OyxranTepaMu ¥ SKOHOMHUCTAMH.

Byxraiarepckue wu3AepXKKM — 3TO CTOMMOCTb M3PACXOJOBaHHBIX B TEUCHHE
OTIpeNIeTIEHHOTO TIepro/ia BpeMeHH (HhaKTOPOB MPOM3BOJCTBA (SKOHOMHUYECKHX PECYypCOB) B
dakTHYecKuX LeHax ux npuodpereHus. Takum oOpa3zom, OyXranTephbl BKIIOYAIOT B U3IEPIKKH
TOJILKO SIBHBIE (BHEILIHUE) 3aTPATHI (PUPMBI.

SIBHBbIe (BHENIHME) M3EP:KKM — 3TO CTOMMOCTH YCIyr (HakTOpOB MPOU3BOJCTBA,
KOTOpbIE€ UCHOJB3YIOTCS B MPOU3BOACTBEHHOM Ipoliecce (GUPMbl, HO SIBISIFOTCS MOKYIHBIMU,

T.e. IpuoOpeTaroTcsi NaHHOM (GupMON y BHEIIHMX NOCTaBIIMKOB. Hampumep, 3apaboTHast
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miaTa HaHUMAaeMbIX (UPMOH pPaOOTHUKOB, CTOMMOCTH 3aKyINaeMOI'O ChIpbsi, TOIUIMBA,
MaTepUajIoB, KOMIUICKTYIOIINUX U3ACTUHN H T.II.

B ortnmume oT OyXraarepckoro ’KOHOMUYECKOE TOHMMaHUE U3JIEpKeK Oasupyercs Ha
MPUHITUTIE OTPAHUYEHHOCTH YKOHOMHYECKUX pecypcoB. [10CKOIIbKY IKOHOMHYECKUE PECYPCHI
OTPaHWYEHBI, TO HW3JIEPKKU HCIOJIb30BAaHUS PECYPCOB B JAHHOM OTpaciu W HA JaHHOM
OPEINPUsITUA CBSI3aHBI, C TOYKM 3pPEHUS JKOHOMHUCTA, C OTKa30M OT BO3MOXXHOCTH
MIPOU3BOJICTBA C TOMOIIBIO ITUX PECYPCOB ANbTEPHATUBHBIX TOBAPOB U YCIYT, T.€. TOBAPOB U
yCIyT, KOTOpble MOIJIM Obl OBITh TNPOU3BEACHBI B JAPYTUX OTpacisX M Ha JPyTUX
NPEIIPHUITHIX, €CTM OBl TaM HCIIOIh30BAINCH SKOHOMUYECKHE PECYpPCHI, 3aJeHCTBOBAHHBIC
Ha CErOJHAILIHMI JEHb B JAHHOW OTpaciv U Ha JaHHOM npeanpusatuu. He ciiyyaliHO mosToMy
SKOHOMHMYECKHE H3JEPKKU YacTO pacCMaTPUBAIOTCS KAaK COBOKYIHBbIC allbTePHATUBHBIE
U3JICPKKH, T.€. U3ACPKKH YITYIIIEHHBIX BO3MOXKHOCTEH, CBS3aHHBIE C IICHOM BbIOOpA.

Taxum O6p2130M, IKOHOMHUYCCKHE M3IEPKKH — 3TO TC ACHCKHBIC JOXOAbl, KOTOPBIMHA

dbupma nomKkHa 00€CTIeUnTh MOCTABIIMKOB (T.€. COOCTBEHHMKOB) SKOHOMHUYECKHX PECYpPCOB
(akTopoB mpom3BOACTBA) VIS TOTO, YTOOBI OTBIICYh ATH PECYPChl OT BO3MOXKHOTO W3
IMPUMCHCHUS B AJIbTCPHATUBHBIX IIPOU3BOJICTBAX.

Jns Oyxranrepa CyHIECTBYET NPUHIMITHAIBHOE pa3InYUe MEXIY TOKYIMHBIMA H
HEIMOKYITHBIMU (COOCTBEHHBIMH) pecypcaMu (UPMBI, TaK KaK IEpPBbIE OIIAYMBAIOTCS W3
JICHSXKHBIX CPEICTB (PUPMBI, @ BTOpble — HET. HanmpoTuB, IUisi SKOHOMHUCTA TAKOTO Pa3IAYHsI
HE CYIIECTBYET, TaK KaK M IIOKYIIHBIE U HEINOKYIIHBIE PECYpPCBHI, UCIOJIb3YIOLIUECS JaHHOU
(bupmoi, B OJMHAKOBOW CTENEHU OTBJIEKAIOTCS U3 IMPOU3BOJICTBA APYTUX TOBApOB U YCIYT,
Takke HEOOXOIUMBIX IS YJIOBJICTBOpEeHHs TOTpeOHOCTe obmectBa. IlosTtomy B
9KOHOMHUECKUE U3CPKKH BKITFOUAIOTCS HE TOJILKO SIBHBIC (BHEITHKE) 3aTPAThI, BKIIIOYACMBbIC
B OyXraJiTepckue M3AepKKH, HO TaK)Ke U HEesBHbIC (BHYTPEHHUE) 3aTPATHI.

HesiBHbIe (BHYTPEHHHE) M3AEPHKKH — OTO CTOUMOCTD YCIYT (PaKTOPOB TIPOU3BOICTBA,
KOTOpBIE UCTIOJIB3YIOTCS B MPOIIECCE MPOU3BOJICTBA, HO HE SIBIISIOTCS MIOKYIHBIMH. J[pyruMu
CJIOBAaMH, OTO HEOIIAUMBACMblE W3JCPKKHM HAa COOCTBEHHBIE U  CaMOCTOSITEIHHO
HCIIOJIB3YCMbIC TPOU3BOJACTBCHHBIC PECYPCHL. OTH HeIBHBIE HU3JCPIKKU paBHBI TEM ACHCKHBIM
JI0X0J1aM, KOTOPBIE MOTJIU OBl OBITH MOJYYEHBI 32 CAMOCTOSTEILHO HCIIOIB3yeMbIE PECYPCHI
WX BIQJCIbIIEM IPH HAWIyYIIeM H3 BCEX BO3MOXKHBIX abTEPHATHBHBIX CHOCOOOB MX
NPUMEHCHUSI.

Hanpumep, Ilers KitokBuUH mosyuus B Hacl€[ACTBO KBapTHpPY Ha INEPBOM 3Taxe. Y

[Ietn ecTh 1 npyras KkBapTHpa, B KOTOPOH OH celYac € yIOBOJBCTBUEM NPOKHUBAET, TIOITOMY
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OH He coOMpaeTcsl MCMOJIb30BaTh MOIYYEHHYIO B HACIEACTBO JKUIILIOMIAIL MO €€ MPSIMOMY
HazHayeHMI0. KakoBbI anbTepHAaTUBHBIE BApUAHTHI UCIIOIb30BaHUS HOBOM KBapTUPHI?

Bo-niepBbIX, €€ MOXHO cIaTb B apeHAy HYXAAOMMMCSA B SKUIIUIOMIAAU JIOASIM U
II0JIy4aTh €KEMECSYHYIO0 apeHIHYIO IUIaTy B pa3Mepe 4eTHIPEXCOT I0JUIapoB. Bo-BTOpHIX, €€
MOYKHO IIPOJIaTh, MTOJIOKUTh BBIPYYEHHBIE IEHbIYM B OAaHK U MOJy4aTh HA HUX €XKEMECSYHBIN
IIPOLIEHT B pa3Mepe IIECTUCOT A0JIAPOB.

[Ters KnrokBuH He umier JErkux myTed. OH pemmi cTaTh KPyHMHBIM OM3HECMEHOM M
OTKPBITh B HOBOW KBapTHUpe HEOONbLION HUIAMHBIA MarasuH4MkK. sl 3TOro oHa 3aKymuil
napTyio ToBapa (LUISANbI, OepeThl, MEXOBBIC ILIANKH), MOJKH, 3€pKaja, KacCOBBIM ammapar,
3aKa3all y XyJOXHHMKa-0pOPMHUTEIN KPACUBYIO BBIBECKY, HaHUI MO(QEpPaA ¢ aBTOMOOMIIEM IS
IepeBO3KM TOBapa, a Takxke Oyxranrepa, mpoaaBuiuny u yoopuuiy. Hassarteni Ileteit
KntokBunbiM Oyxrairep yd4€n BcCe JEHEKHBIC BBIMIATHI NPU MOJACUETE EKEMECTYHBIX
U3JIEPIKEK, TaK KaK BCE ITO SIBHBIE, a 3HAYMUT, OyXranTepckue naepxku. OmpHako, Oyxrairep
HE y4€]1 CTOMMOCTH HEMOKYITHOTO pecypca, sABJstomerocs coocrseHHocTso Ilern KirokBuHa,
— KBAapTHUPBI, IPEBPALLEHHON B Mara3uH.

C ToukH 3peHusl PIKOHOMHUCTA, CTOMMOCTh yCITyT IUIOLIA/I1, UCTIOIb3yEMOM 110l MarasuH,
paccMaTpuBaeTCsl Kak HESBHBIE M3ICPIKKH, KOTOPBIE MOTYT OBITh OLEHEHBI KaK H3JEPKKH
YIYIIEHHOW BBITOJbI OT AJIBTEPHATHBHOIO MCIIONB30BaHMs KBapTuUpbl. B Hamem mpumepe
ObulM Ha3BaHbl JIBa albTepHATUBHBIX Joxona [letnm KirokBuHA: AEHBI'M, NOJIy4YEHHBIE OT
C/layll KBapTHPBI B apeHly, U MPOLEHTHI M0 OaHKOBCKOMY BKJanmy. s Toro, 4roObl 1aThb
JIEHE)KHYIO OLICHKY HESIBHBIX H3/EP’KEK, HYKHO BbIOpaTh JIy4IIMH U3 aJbTEPHATUBHBIX
BapUaHTOB, T.e. Ooyiee BBICOKWU Aoxoa. B manHom ciayuae — sto 600 moimapoB B BHUE
06aHKOBCKOro mnpoueHTa. CienoBaTenbHO, WIECTHCOT JOMJIAPOB — 3TO M €CTh BEIUYHMHA
€KEMECSUHBIX HESIBHBIX U3EPHKEK.

[pyroit npuMep BHYTPEHHUX U3IEPIKEK.

AnbTepHaTHBHAasT ~ CTOUMOCTb  pabodyero  BpPEMEHH,  KOTOpO€  3aTpauyuBaeT
OpenpuHUMaTeNb, YOPaBiIss NpeANnpHsITHeM, — 3TO 3apa0oTHas Ijara, OT KOTOPOH OH
OTKa3aJjcsl, He MPOoJiaB CBOM TPy Apyromy npeanpusatuto. Ecnu y Hamero npeInpuHUMaTeNs
ObUTa BO3MOXKHOCTH YCTPOWTHCS Ha pabOTy Ha pas3Hble MPEANPHUATHS M C Pa3HBIM yPOBHEM
OIJiaThl TPyJa, TOIJla HESBHBIE M3JEPKKH €ro pyKOBOACTBA COOCTBEHHBIM HPEANPUATHEM
OyayT paBHBI CaMOil cTaBKe 3apabOTHOM IUIAThI, OT KOTOPOH OH OTKAa3aJCsl.

OTcroa BUAHO, YTO NPU HAJIMYUU Y (PUPMBI COOCTBEHHBIX, HEMOKYITHBIX PECYPCOB €€
OyxranTepckue U3AepK KU OyayT MEHbIIE YKOHOMUYECKUX Ha BEJIMYMHY HESBHBIX U3IEPHKEK.

Takum oOpa3om, uig pacuéra SKOHOMHUYECKHX H3JEpKEeK paboThl MPENNpHUITHS HYKHO
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OIPEIETUTh CTOUMOCTb HEMOKYIIHBIX PECYPCOB B J€HEKHOM BBIPAXKCHUU, a 3aTEM BEIINYUHY
HESIBHBIX U3JEpXKEK MPUOABUTh K BETMUYHUHE U3/IEPIKEK OyXTaJlTepCKUX.
B pamkax maHHOW TeMBl, Tak K€ KaKk W BO BCEX MOCJIEIYIOIIUX TeMax, Mbl OyJem

TOBOPHUTH TOJIBKO 00 PKOHOMHYECKHUX H3JCPIKKaxX, a OTHIOAb HC O 6yXFaJITepCKI/IX.

§2. U3aep)xkun B AONITOCPOYHOM nepuopae.

Kak u3BecTHO U3 Mpeablayliel I1aBbl B JOJITOCPOYHOM IEpUOZE y (PUPMBI HE CYIIECTBYET
HOCTOSIHHBIX (paKTOPOB IPOM3BOJCTBA; BCE (PAaKTOPHI ABJISAIOTCA NepeMeHHbIMU. [1o3ToMy Ha
JIOJITOBPEMEHHOM 3Tare y (UPMbl HET M MOCTOSHHBIX H3JIEPXKEK; BCE U3IACPIKKH SBISIOTCS
MEPEMEHHOMN BEJTMYUHOM.

31ech Mbl MPEANOoJIaraéM, 4YTO PYKOBOAUTENb MPEANPHUATUS XOUYeT IPOM3BECTH HE
T1000M, a BMOJHE OmpeAenéHHbIH 00bEM mpoayKuuu. [TOHSITHO, YTO ATOT BBIMTYCK MOXET
OBITH OCYIIECTBIJIEH C Pa3IMYHBIMU JICHE)KHBIMU 3aTpatamMu. Ho ¢upme xotenock Obl, 4TOOBI
3TH 3aTpaThl ObUTM HauMeHbIIUME. [103TOMY LIenbi0 JaHHOTO Maparpada SBISETCS PElICHHE
3aJlaud MUHUMM3alUK M3/EpKeK Npu TpeOyeMoM ypOBHE BbIITycKa. PemieHue 3Toil 3amaun
Oyzaet 6a3upoBaTHCS HA CIEAYIOUINX MPEANOCHUIKAX.

Kak u B mpenpiaymied riaBe, MpeanoiokuM, YTO (upMa MPOU3BOIUT OIHOPOIHBIN
NPOAYKT, a HE IIMPOKHHA aCCOPTUMEHT pa3JIMYHOTO poja TOBapoB. lcmoibp3lyembie B
IPOM3BOJCTBEHHO IHporiecce (hakToppl NPOMU3BOACTBA TaKKE OJHOPOIHBI, T.€. (UPMBI
UCTIONIb3YeT pabouyMX OJMHAKOBOM KBaJlM(UKAIMH, CBIPhE — OJUHAKOBOTO KadyecTBa M T.J.
CrnenoBartenbHO, 31€Ch peyb MOWAET TOJIBKO 00 M3MEHEHUHM KOJHYECTBa 3aTpaT (akTOpOB
NPOM3BOJCTBA M 00 WU3MEHeHHH 00BEMa BBITyckaeMoil mponykmuu. Kpome Toro,
NPEIONI0KHAM, YTO (DaKTOPHI MPOHM3BOJCTBA MOKYMAOTCS HAa COBEPIIEHHO KOHKYPEHTHBIX
pBIHKAX, T.e. GUPMBI MOTYT KyNuTh (WM MPOAaTh) BCE HYKHBIE UM yCIYTH (AKTOPOB IO
CJIOKMBLIEHCS Ha PHIHKE IIEHE, a CAMU HE B COCTOSIHUM MOBIMATH Ha 3Ty LeHy. Ilocnennee
O3HayaeT, 4To LEeHb! (PaKTOPOB MPOU3BOJICTBA SABISIOTCS C TOUKU 3pEHUST PUPMBI TOCTOSTHHOM,
a HE NMEPEMEHHOMN BEJIMYUHOM.

I'padnyecknii aHaau3 MUHHMH3ANUYM H3JAEPKEeK NPH 32JAHHOM VPOBHE BBLINVCKA

TpeOyeT IomylieHus: 00 HCHOJIb30BAaHUU (PUPMON TONBKO JABYX (DaKTOPOB IMPOU3BOJICTBA.

Ilycte 310 Oynmyt Tpyn —L,—u3MepseMblii B KOJMYECTBE YEJIOBEKO-4aCOB M KaluTal
—K,—u3MepsieMblii B Yacax HCIOJb30BAHUS MalIMH M 00OpYyIOBaHMS 3a TOT K€ IEPHOJ

BpeMeHu. IlycTh LieHa Tpyna paBHa CTaBKe 3apaOOTHOM IUIaThl W, a I€HAa KamnuTajla —
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apeHHOH TuiaTe 3a 000pyAOBaHKUE 7. 37€Ch MBI MIPEAIOIaracM, 4To KamuTail He MOKyIaeTcs
B COOCTBEHHOCTb, a apEHTyeTCsl.

I'padmyecku oOuire, UIM BaJOBble, U3AECPKKU MOTYT OBbITh MpEACTABICHBI JUHUEH
M30KOCTHI, TOKa3bIBAIOIIEH BCE BO3MOXKHBIE COUETAHUs TPYAA M KalHUTala, KOTOPbIE UMEIOT
OJIHY U Ty € CyMMapHYI0 CTOMMOCTb, T.€. BCE€ COYETaHUs JBYX (PaKTOpOB MpPOM3BOJCTBA C
PaBHBIMH BAJIOBBIMHU M3JEpKKaMH. UTOOBI YBHIETh, KaK BBITJISIIUT H30KOCTA, BCIIOMHUM, YTO
BajioBbIe u3Miepkku 7C Ha MPOU3BOJICTBO ONMPEACIEHHOT0 00bEMA MPOAYKIIMU PABHBI CyMME
U3/IepKEK Ha oruiaty paboueit cuiabsl WL ¥ KaluTalbHBIX U3epkeK 7K :

(6.1) TC=wL+rK.
JIitst KasKI0ro 3HaUY€HUs BAIOBBIX m3ziepxkek ypasHenue (6.1) rpaguueckn BepakaeTcs
oTAebHOM n30KocTON. Hanpumep, nzokocta C Ha puc. 6.1 ommceiBaeT Bce BO3MOXKHBIC
KA COYETAHUS dakTopoB MIPOU3BOICTBA,
npuoOpeTeHne KoTopeix obxoautcs B C
JIEHEKHBIX €IUHULL.

C Ecaim MBI mepenuiieM ypaBHEHUE
BanoBeIX m3nepkek (6.1) kak ypaBHeHHE
JUISL IPSIMOM JTMHUUY, MBI TIOJTyYUM

62) K=25-"1

r r

Jlerko yBuzmeth u3 puc. 6.1 u ypaBHeHus

(6.2), uro

Ty

Puc. 6.1

Takum 00pa3oM, TaHIeHC yria HAKJIOHAa M30KOCTHI IOKa3bIBA€T, OT KAKOTO KOJIMYECTBA
KaIluTano3arpar J0JKHA OTKa3aTbes (pUpMa, eClIi OHA XOUeT YBEIMUYUTh 3aTpaThl Tpya Ha 1
AVNHUIy W COXPaHUTh HEW3MEHHBIMH OOINHWE W3ACPKKH Ha TOKYNKy (HaKTOpoOB
MPOU3BOACTBA. B KOHEUHOM cué€Te 3TO0 OyaeT 3aBHCETh OT COOTHOIICHHUS IIeH (aKTOPOB

IMPOU3BOACTBA, CIOKUBIINXCA HA PBIHKE.
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[Mpennonoxkum, dro ¢Qupma xoTena MPOU3BOMUTH V COUHHI HPOAYKIUH 34

ONpeNeNEéHHBI  Teprox  BpeMeHH. M3okBanta Ha puc. 6.2 mnpexacraBusier  coboi
TEXHOJIOTUYECKOE
K A orpaHudeHue GUPMBI, T.€. BCE
KOMOMHAIIMK 3aTpaT Tpyla U
KamuTajia, KOTOpbIE  JaroT
OJIMHAKOBBIN W KeNaTelbHBIN
111 PUPMBI BBIITYCK — ).
Puc. 6.2 mnoka3ssiBaeT

pelieHue aHHOW MPOOJIEMEI.

3aTpaThl KaluTaia

[Ipennonoxum, ¢bupma

xoTejia Obl MOTPAaTUTH CO Ha

> NCo NG vy npuodpereHue (bakTopoB
L, L L; G

Y

IIPOU3BOJCTBA. K

3aTpatsl TPyAa
Puc. 6.2. g pyaA COKAJICHUIO, HU OJIHO

coyetanue (pakToOpoB, KOTOPOE MO3BOJIMIO ObI UPME JOCTHYb 0OBEM BBIITyCKa ), HE MOXKET
ObITh mpuoOpereHo Ha cymmy C. BbIIyck NpOIyKIHMH ) MOXKET OBITh JOCTHTHYT IpU
3arpatax C, ¢ UCNoab30BaHUEM K, €IMHUI] KanuTana U L, eIuHHI Tpyaa Jnbo K, eIuHHIl
kanutana u L, eaunun tpyaa. Ho C, Gonbliie MUHUMAIbHBIX H3JEpiKeK. TOT ke BBIIYCK
INPOAYKLIUU ) MOKET ObITh JOCTUTHYT Oojee AemEBBIM criocoOoM mpu msaepxkkax C, 3a
cuéT ucnonb3oBaHus K, enuHun kanurana u L, eaunun tpyna. @axkrudecku uzokocra C,
SABIISICTCSI CaMOM HWKHEH M3 TeX, KOTOpble IO3BOJIAIOT (pupMe BBIMYCKAaTh ) E€AUHUIL
npoxykuuu. Takum obpaszom, Habop (akTOpoB MpousBoACTBa L, U K, MHHUMM3HPYIOIIEH
U3JIEPKKH, OINpeneNnseT ToYKa KacaHUs M30KBaHTBl ) M u3okocTel C,. B 3T0H Touke

TAHI'€HCHI YIVIOB HAKJIOHA U30KBAHTHI U U30KOCTBI OMHAKOBBI.
CnenmoBarenbHO, UIS TOTO, YTOOBI MHHUMHU3UPOBATh M3JIEPKKU TIPU JTIOOOM 33/1aHHOM

YpOBHE BBIITyCKa—y,— (GUPME CIIEyeT MPOU3BOAUTH B TOM TOYKE Ha M30KBAHTE y—), B

koTopoir MRTS paBHA COOTHOIICHHIO IIEH (DAKTOPOB MPOU3BOJICTBA!

(6.4) MRTS=2
r

128



B HameM aHajlu3€ TEXHOJOIMHM IIPOMU3BOJACTBA MBI IIOKAa3ajJixd, 4YTO HOpMa

TexHoJioruueckoro 3amenieHuss (MRTS) Tpyna KanmuTajioM paBHAa  COOTHOIICHHIO

IIPEAEIIBbHBIX IPOAYKTOB TPyAa U KaluTaa:

MRTS:‘AK/AL:M%P :
K

Bblliie Mbl OTMEYaIIH, YTO U30KOCTa uMeeT HakinoH AK/AL =—w/r. U3 storo cnexyer,

yTo Korja (upmMa MHUHUMU3HUPYET H3ACPKKUA TPOU3BOJACTBA NPU HEKOTOPOM 00BEME

BBIITYCKa, BBITIOJIHACTCSA CIICAYHOIICE YCIIOBHUC:

MP,
(6:5) " Yyp ="

[Tepenuiem ero B apyroii ¢opme:

(6.6) MP%V :MP%_

Vpasuenre (6.6) mokaspiBaeT, YTO MPH MHHUMAIBHBIX H3AEPKKAX —KaKIbIi
JIOTIOJTHUTEIBHBIN PyONb 3aTpaT Ha MPOU3BOJICTBEHHBIC (DAKTOPHI MOOABISET OIMHAKOBOE
KOJIMYECTBO BBIITYCKaEMOU MPOLYKIHH.

@opMaau3anus 3aJa4d MHUHMMH3ALUHA _ H3/IePKeK. Fpa(i)I/I‘IeCKI/II‘/'I daHaJIu3 BECbMa

wtocTpaTuBeH. OHAKO OH HE SIBJISICTCSl JTOCTaTOYHO KOPPEKTHBIM CIIOCOOOM pELICHHUs
3agaun. [TosToMy HEoOXoauMMO MpoBeCcTH (GOpMasbHBIN aHaIM3 MPOOJIEMbI I CiIydas ¢ #
(akTopaMu IPOU3BOCTBA.

Ilycts  x,,x,,...,X, —KOJIMYECTBA MCIOJIb3YEMbIX IIPOU3BOJICTBEHHBIX (HAKTOPOB, a
W, W,,..., W, —LI€Hbl 3TuUX (aKTOpoB, 3agatomuecs pbiHKOM. IlycTh )y —00BEM BbIMyCKa,
KOTOPBIN JKeJTaeT MPOU3BECTH (PrpMa 3a TaHHBINA Mepro] BpeMeHH, a C — ICHEKHBIC PACXOJIbI
GupMbl Ha MOKYIKy (akropoB mpousBoictsa. Ilpuuém, w,,..,w >0 u C>0.

IIpeanonoxuM, 4TO TEXHOJIOTHS ONUCHIBACTCS NMPOU3BOJICTBEHHON (yHKmmen f(x,...,X,),

n
KOTOpasi SIBJISIETCS CTPOTO KBA3MBOTHYTOW, HEMpPEpHIBHOW M AudQepeHnnpyemMor BO BCeX
Toukax. Jng Hamelt mpobaems! f(X,,...,x,)=y, rae y=const. Ilpuuém, f(0,...,0)<y.
[Ipennonoxum, HaKOHEL], YTO Hallla 3a/ladya UMEET BHYTPEHHEE, a HE YIVIOBOE pEIICHHUE, T.€.
X5 X, > 0.

[IpencraBnenHas ¢gopmanbHO MpoOieMa MHUHHUMHU3ALMU H3AEPKEK IpU 3aJaHHOM
YPOBHE BBIITYyCKa UMEET BUJ:

X

(6 7) min WX, +...+ w, X, Ipu yCJIOBUH, YTO
- 1505 Xn

,,,,,,
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f(x,.0x,)=.
Orto 3amaya Ha OE3YCIIOBHBIH DKCTPEMYM, IO3TOMY pEHIMM €€ METOJOM MHOXHTEICH

Jlarpamka. Bemmumem dynkuuro Jlarpanxka 1is JaHHOM 3a1a4u:

(6.8) L=wx +...+wx,—1-(f(x,....x,)—y)—> min

n--n
Ycnosuem IEpBOro IMmopsgaKka MHUHUMHU3ALUN HU3ACPIKEK SABJICTCA PABCHCTBO HYJIIO BCCX

YaCTHBIX MPOU3BOIHBIX (yHKINU Jlarpamxka:

a_L:Wl _ﬂ.af(xl,...,xn) _0 \

OX, ox,
8_L=W _ﬂ.af(xl,...,xn) _0
ox, ox,

(6.9) : .

8_L_W _ﬂ.af(xl,...,xn) _0

Ox " Ox

n n

oL )
= () =y =0

YcnoBue 2-ro mopsiaka BKIIOYAIOT B ceOs U HEOOXOIUMBIE YCIOBHUS 1-ro mopsiaka, a

KpOMC TOI'O HY’KHO paCCMOTPETh I'€CCUAH:

o 9 _9
OX, ox,
2 2
|H,| = det _g —;taf: EPYLA PN
(6.10) Ox, x; Ox,0x,
2 2
I 9L 90
0ox, Ox,0x, Ox;
|H,|<0;...,|H,,|<0.

HpOI/I3BeI[${ HCCJIOXKHBIC Hp606pa3OBaHI/I${ C IICPBBIMHU IABYMS YPABHCHHUAMU U3 CUCTCMBIL

(6.9), nonyuaem:

of (x,,x,) of (x,,x,)
(6.11) 1 _ %@xl _ /axz

A W, w,

OTO0 03HAYAET, YTO MpeebHas MPOU3BOIUTENBHOCTS (haKTOpa MPOU3BOACTBA B pacuére Ha 1
JIEH. €IUHHILY, U3PAcXO/I0BaHHYI0 Ha MOKYTKY 3TOro (akropa OyIeT oJuHaKoBa IS BCEX

UCTIONB3YEMBIX (DAaKTOPOB MPOU3BOJCTBA. [[pyruMu cloBaMu, COOTHOLIEHHE MpeieabHOil

BbITOJbI (T.€. BO3POCIIETO BBIMYCKa) K_NpeAeJbHbIM _H3AEPKKAM _JI0LKHO _ObITh
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OJAMHAKOBBIM I BCEX (l)aKTODOB NPOM3BOJACTBA, JEeHCTBYIOIINX B NPOU3BOACTBEHHOM

mpouecce.

JIerko taxkxe BUJICTh, UTO

o), -

N _M WX, X) W

(6-12) Fers)L T T MRG)
X2

(6.13) 3Hauur, (MRITS, = A , 9TO ¥ TpebOBaJIOCh JOKAa3aTh.

w,

[TpousBenst aHanorW4Hble NpPeoOpa3oBaHUs C JIIOOBIMU JABYMSI CTPOKAMU CHCTEMBI

(6.9), momyuaem:

o
ox, MP,

v _
(614) "% ~wp
J axj J

PDyHKIMU YCJI0BHOro (conditional) cnipoca Ha dakTopbl npousBoacTBa. Pemus 3agauy

= MRTS, ,,

MUHUMM3AIANA HU3JEPKEK MBI TOJTYYHUM OINTHMAaJIbHBIE KoJimdecTBa 1-ro m 2-ro ¢akropa
MPOU3BOJICTBA, KOTOpPhIE OyAyT 3aBHCETh OT IIEH J3TH (AKTOPOB TPOU3BOACTBA H OT

TpebyeMoro o0bEéMa BBITyCKa:

(6.15) x{ =h(W,es W,, )
X, =h,(W,...w,,¥)

[TonydeHHblE TPH PEHICHHH 3TOM 3aayd ONTHMAJIbHBIE KOJHYECTBA (HaKTOPOB
IPOM3BOJICTBA SIBISIOTCSA (DYHKIUSAMHM, TaK KAK OHH 3aBHCAT OT HEKOTOPBIX IMIEPEMEHHBIX. DTH
(GYHKIMK Ha3bIBAIOTCA (DYHKIUSAMH YCIOBHOTO cmpoca Ha (akTopbl mpou3BoacTBa. OHa
MOKAa3bIBAIOT 3aBUCUMOCTh MEXIY KOJUYECTBOM (haKTOPOB, MHHUMH3HPYIOIIMM H3IACPIKKH

(HUPMBI, C OTHOM CTOPOHBI, M YPOBHEM BBIIMyCKa U LIeHaMH (DaKTOPOB € APYTOi CTOPOHBHI.

dynkuun_usaep:xkek  ¢upmbl. Ecnu u3MmeHuTcss 1eHa Ha 000 U3 (aKTOpPOB

MPOU3BOJICTBA WK eciu (upma moxenaer padoTaTh MpH JIPYroM YpOBHE BBIMYCKa, TOTJa
ONTHUMAJIbHBIM CTaHET JPYyroi Habop (aKTOPOB MPOU3BOACTBA. DTa 3aBHCHUMOCTH MOKET
OBITH CyMMHpOBaHA Kak (pyHKIUs uzaepkek. OyHKIUS U3IepKeK MOKa3biBaeT MUHUMAIbHBIE
JICHEeXKHBIE 3aTpaThl, KOTOPBIE JIOJKHA OCYLIECTBUTH (pupma, 4TOOBI TOCTUYH HEKOTOPOTO
3alaHHOTO YPOBHSI BBIITyCKAa NIPU OMNPENCIEHHBIX LEeHaX (PAKTOPOB MPOU3BOJACTBA,

CJIOKMBHIUXCS HA PBIHKE:
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CWyees W, ¥) = WX+t WX, = WH(Wyees W, V) + et W Wy W, V)
(6.16)
opu w,,...,w, >0 u y> £(0,...,0).

OGpaTuTe BHHMaHHE Ha TO, YTO €CIH X, #X,, rae i=L,..,n, torma C=wx +..+W X,

HEeJb3s pacCMaTpUBaTh KaK (PYHKLHUIO U3IAECPIKEK.

Bripaxkenue (6.16) mokaspiBaeT oO0IIMe, WJIM COBOKYITHBIC, WIJIM BaJIOBBIC, HM3/ICPKKU
¢upMbl. OTHAKO B SKOHOMHUYECKOW TEOPUU HE MEHEE Ba)KHBIMU SIBJIIFOTCS] TOHATUS CPETHUX
U TpelenbHbIX u3fepkek. DyHKIUS CpeqHMX H3AEpXKEeK MOKeT ObITh NpecTaBieHa
CIIEAYIOIUM 00pa3oM:

(6.17) AC(H..pw,, ) = Liet)

Cpennue n3IepKKU MOKa3bIBAIOT, BO YTO 00XOAUTCA (MpMe NMPOU3BOACTBO OJHOM €AMHUIIBI
OPOAYKIIMM B cpeAHeM. B peanbHONM OTEYECTBEHHOM NPAKTHKE 3TO HAa3bIBAKOTCS
ce0eCTOMMOCTBIO €IUHUIIBI POTYKIIHH.

[TpenenpHBIC U3AEPKKH SBISIOTCS MEPBOI MPOU3BOAHON (PYHKITNH OOLIHX M3AEPIKEK:

(6:18) MCOr...w, )= o)
OHU TOKa3bIBAIOT, KaK W3MEHSIOTCS MHMHHUMAaJbHbIE JIEHEXKHbIE 3aTpaThl (GUPMBI MPU
IIPOM3BOJICTBE OJHON JOMOJIHUTENBHON €AMHULIBI POy KLIUH.

Bce mnepeuncnennsie Bbime ¢yHkumm — (6.16), (6.17) u (6.18) — sBIsIOTCA
OJTHOPOJIHBIMH TIEPBOM CTEMEHU IO IeHaM (aKTOpoB MPOU3BOACTBA. JleHCTBUTENBHO,
Va>0
(6.19) C(a-w,..,a-w,y)=a-wx, +..+a-wx, =a-C(W,...,w,,»).

a-Cw,...w,)

(6.20) AC(a-w,...,a-w,,y)= =a-AC(w,...w,,»)

oa-C(w,...,w,)
y

(6-21) MC(a'Wla'“)a'Wn’y)z :a'MC(Wl,...,Wn,y)

OKOHOMHYECKHM CMBICII 3TOTO MAaTEMaTUYECKOTO YTBEP/KIAEHHUS COCTOUT B CIEAYIOLIEM.
Ecnu niens! Bcex (hakTopoB MpOM3BOJCTBA YBEIMYATCS B OJJHO U TO YK€ YHCIIO pa3, TO B TAKOE
K€ YHUCIO pa3 BO3pacTyT M U3IAEPKKH (GUPMBL: OOIIMEe, CpeJHHE U INpeAebHbIE.
CnenoBarenbHO, y (upMbl He OyIeT CTUMYJIOB H3MEHSATh CBOM BBIOOp ONTHUMAIbHOI'O
KOJIn4eCcTBa (PaKTOPOB MPOU3BOACTBA, MUHUMHU3UPYS U3CPKKH MPH TOM K€ CAMOM YpPOBHE

BBIITYCKa.
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OOpature BHUMaHME, YTO JJO CHX IIOP MBI BE3/l€ pacCMaTpUBAIA YPOBEHb BBIITyCKa Kak
¢uKcupoBaHHY0 BeauMuuHy. HOo ¢ TeueHMeM BpeMeHH OH MOXET H3MEHSTbCS, a 3HAYMT,
OyayT MeHATbCS M MUHHMMaibHble U3JepkkH ¢(upmbl. JlaBaiiTe mpoBenéMm rpadudeckuit
aHaJU3 M3/IEP’KEK M IOCMOTPHM, KaK OHH 3aBUCAT OT 00bEMa Mpou3BOACTBA. B aTOM ciydae
OPEANON0KHUM, 4YTO I[EHbl  (DAaKTOpPOB  NPOM3BOJACTBA  OCTAIOTCA  HEHU3MEHHBIMH.
CnenoBarenbHO,  H3JEPKKH  CTAHOBATCA  (QYHKIMAMH  OT  OAHOM  NEepeMEeHHOM:

C(y), AC(y), MC(y). 1 MBI MOKEM TIPEICTAaBUTh UX Tpaduiecku. Ecim jxe n3MeHATCs 1IeHBI

(hakTOpOB MPOU3BOCTBA, TO KPUBBIE MIPOCTO CMECTSITCS BBEPX I BHU3.

I'padnyecknii aHaJIu3

KA

dyHKIMT JA0JTOCPOYHBIX
u3gep:kek. Mbl OKaszany, Kak

¢upma  BbIOMpaeT  coueTaHue

Kanuman

MIPOU3BOJICTBEHHBIX (hakTopoB,

Tpaexmopusi 4TOOBI JOCTHYB JKEIAEMOI0 00BEMA
pazeumuisi

BBIITyCKa c HAUMEHBIIUMHU

D U3JIePKKAMH. Tenepn MBI

C MIPOJIOJKUM aHaJmu3, 9TOOBI

A YBUIETh, KaK HW3JIEPXKKH (PUPMBI

> 3aBUHCAT OT O00bEMa  BBINYyCKA

Puc. 6.3 Tpyo L npoxykuuu. YrtoObl chenarts 3To,
ONpENeNMM JUII KaXIoro oO0bEMa MPOM3BOACTBA KOJIMYECTBO (DAaKTOPOB, KOTOpHIE
MUHMMHU3HPYIOT U3AEPIKKH.

Ha puc. 6.3 moka3an pesynpTaT pgaHHoOro anamuza. Kaxnmas Ttouka—A4,B,C,D wun

E —npencraBnser co0oi TOUKy KacaHHMs M30KOCTHI M M30KBaHTHI (upMbl. Kpusas, unymas
HaBepX M BIPABO OT HayajJa KOOPAMHAT W COEIMHAIONIAS TOYKH KACaHUsA, SBISAETCS
TPAEKTOPUEN pacIIMpeHHs] SKOHOMMYECKOH IEesATENIbHOCTH. JTa JIMHUS BKJIIOYAaeT BCE
COYeTaHus TPyJa U KaluTalla, KOTopble BbIOEpET (prpMa, 4TOObI MUHUMH3HPOBATH U3IEPKKU
JUIs Kakaoro ooséma mpousBoacTBa. Ecnu ucnonbs3zoBaHue 000ux (pakTOpoB MPOM3BOJCTBA
YBEJIMYMBACTCS 110 MEpEe pOCTa BBIMYCKAa MPOAYKIUH, KpUBas OyJeT BBITJISAAETh MPUMEPHO
Tak, Kak Ha puc. 6.3. TpaekTopusi pacIIUpeHUs] SKOHOMHYECKOH NEeSITeIbHOCTH (HUPMBI
npefocTaBisieT HHpOpMaIuo 00 H3/EepPKKaX Ha Bce MEpeMEeHHbIe (PaKTOpbI MPOU3BOACTBA
IpY U3MEHEHHUHU BBINTyCKa MpOAyKIMK (upMbl. OHa MOKa3bIBACT, YTO CYLIECTBYET HpsMasi

3aBHCUMOCTB MEXKAY 00bEMOM MTPOU3BOJICTBA U U3JEPKKAMH (DPUPMBI.
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Yr1oObl yBUAETh, KaK MEHSIOTCS M3JCPKKH IO Mepe ABWKEHHS BIOIb TPACKTOPHUHU
pacIIMpeHusi SKOHOMHYECKOW JESATETbHOCTH Ha JONTOBPEMEHHOM J3Tale, MBI MOXEM
IIOCMOTPETh Ha TpaduKu CpeHUX W TPEACIbHBIX JOJITOBPEMEHHBIX M3aepkek. Hambomee
BOXHBIM ONpEICTSIONHM (pakTopoM (GOpMBI 3TUX TpadUKOB SBISIETCS TO, KakKuM OyIer
adext MacmTaba — BO3PACTAOIINM, TOCTOSHHBIM WIH MaaarmmM. [Ipeamonoxum,
HarpuMep, 4TO JJIsl MPOU3BOICTBEHHOTO Iporiecca (GUPMBI XapaKTepeH MOCTOSHHBIN 3¢ dekT
Macmtaba Jas BceX O0O0ObEMOB TPOM3BOJACTBA. Toraa yIBOEHHE HCIONB3YyeMBIX (DaKTOPOB
BelET K YBEIMYCHUIO O00BEMa MPOM3BOJACTBA B 2 pa3a. Tak Kak CTOMMOCTh (DakTOpOB
NPOU3BOJICTBA OCTAHETCS HEU3MCHHOW IpH YBEIUYCHHHM OOBEMAa BBIMYyCKAa TMPOMAYKIUH,
CpeHue U3/IEP’KKN IPON3BOJICTBA JOJKHBI OBITH TEMH K€ JUI BCEX 00BEMOB TPOM3BO/ICTBA.

Tenmeps mpennomnoxkum, uro >ddekr wmacmrTaba Bo3pacTaomMi. YIBOCHHUE
UCTIONB3YEMBbIX (PaKTOPOB MPOM3BOJICTBA BEAET K YBEINYCHHIO 00bEMa BBITyCKa MPOIYKIIUU
Oonee yem B 2 paza. Toraa cpennue U3AEp KKK MPOU3BOJCTBA CHIYKAIOTCS, TaK KaK y/IBOCHHE
U3IEPKEK CBA3aHO C Ooyiee 4eM JBYKpaTHBIM POCTOM BBITyCcKa Hponaykuuu. Ilo Toi ke
JoruKe mpu majgaromeM d¢p¢exTe MacmTada CpeaHHe H3ICPKKH MPOHM3BOJACTBA JIOJDKHBI
pactu BMecTe ¢ 00bEMOM IIPOU3BOJICTBA.

B Oonee o0mieM BHIE ATO MOXKHO TPEACTaBUTH cleaylommM obpasom. Ilycte nmana

NIPOM3BOJICTBCHHAS (DYHKITHS:

(6.22) »y=f(x,,...,x,) U y—TpeOyeMEbIil BBITYCK
Torna oOmue u3nep kK GUPMBI:

(6.23) CY)=w - x;(V+..+w,-x,(»)

A (QyHKIUS CpeTHUX U3ICPKEK:

(6.24) LAC(y):@

[Ipennonoxum fanee, 4YTO NPOU3BOJICTBEHHAs (GyHKIMA (6.22) sBISETCS OIHOPOIHOM

byHKIMEH cTeneHn ¢, U GuUpMa yBEIWYUBACT 3aTpaThl BceX (PAKTOPOB MPOU3BOJCTBA B M
pa3. Toraa BhITyCK MPOIYKIIMHA COCTABHT:

(6.25) vy, =f(m-x,...m-x)=m"-f(x,...x,)=m"-y

[Ipu sTOM OYEBUIHO, UTO OOIIHE U3AEPKKH (GUPMBI BO3PACTYT B m Pas:

(6.26) C(y,)=w-(m-x)+..+w, (m-x,)=m-[w -x +.+w,-x,]=m-C(y)

Toraa noarocpoyHbie CPETHUE U3AECPKKU MOKHO OTPA3UTh CIEAYIOLUIUM 00pa3oM:
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(6.27) LAC(y,)= ) m',c(y) =ﬂt-LAC(y)
Ym m -y

Kax Bbl moMHHTE U3 mpeablayLel 1aBbl, pu ¢ >1 Habmrogaercs Bo3pacTaroliasi otjadya ot
macmiraba. CremoBarensHo, B Bblpaxkenun (6.27) 3namenarens pactér ObicTpee, dem

auciurens, U LAC(y,) < LAC(y), T.e. cpemHue u3iepku cHikarorcs. Ha puc. 6.4-6

HOJIOXKHUTENbHBIN 3¢ ekt MaciiTaba WITIOCTPUPYET Ta YACTh KPUBOM CPETHUX U3ICPIKEK, IIe

OCJIICIHHUC Y6LIBaIOT. HpI/I t=1 Ha6J'IIO)IaeTC5I IIOCTOsIHHAasA OoTAa4da OT Macirada H, 3HA4YUT,

LAC(y,)=LAC(y). I'padux 1OArOCPOUHBIX CPEIHUX HU3IEpKEK OyneT HpsMOW JIMHHEH,
napauiensHoit ocu y. Ilpm 0<f<1 wumeer mecto orpunarenbHblii 3pdexT MmaciTada.

CrenoBarenbHo, B BbipaxeHuu (6.27) uucnurens pactér ObicTpee, 4eM 3HAMEHATeNb, U

LAC(y, ) > LAC(y), T.e. cpefHUE U3IEP>KKU BO3PACTAIOT.

Ha puc. 6.4-6 yObiBaroniyo otaady oT Macmraba WUITOCTPUPYET Ta YaCTh KPUBOM CPEIHUX
U3JIEPAKEK, T/I€ MOCIeAHNE BOo3pacTatoT. OTMETUM, YTO BO3MOXKHOCTh JOCTHUXKEHUS TOTO WU

A uHOTO HAddexTa OT pocra

C

Maciraba MIPOU3BOICTBA
3aBUCHT oT Xapakrepa
IIPOM3BOJICTBEHHOIO IIPOLIECCa.
[IpakTruecku JUIsL BCEX
MPEaNPUATHI npu
OTHOCHUTEIEHO HU3KHX

00BbEMax BBIITyCKa MPOIYKIHH,

T.C. Ha JTarme

MIePBOHAYAIBHOTO

> pacmpeHusi  MPOU3BOJICTBA,

Puc. 6.4-a Y Oyner HaO0II0IaThCI

LACh TIOJIOKMTEIBHBIN ekt
LMC LMC(y) pocTta mMacmrada

npousBoAcTBa. OH BbIPA3UTCS

LAC(Y) B cHwkenum wusgepsxek Ha

E€AUHHULLY BBIITYCKaeMOH
OPOAYKIHMH, T.€. B CHUKEHUU
> cpenHux — usaepxkek. Ilpu
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OTHOCHUTEJIbHO BBICOKMX 00BEMax BBITyCKAa NPOAYKIMHM HAa MHOTHX MPEANpHUATHIX OyaeT
UMETh MECTO OTpULIATEIbHBIN 2PPEKT MaciiTada, BEIPAKAIOUINIICS B MOBBIIICHUN H3/IEPKEK
Ha €IUHULy NPOAYKIMH, T.€. B IOBBIIIEHUU CPEAHMX M3ACPKEK. DTO XapaKTEPHO I
CTPOMUTENBHBIX (GUPM, TPEANpHATHH cepsl YyCIayr, I/e NPOW3BOJICTBEHHBIA MpPOIECC
spisieTcst Oonee Tpynoémkum. [lomoxkurenbHbiid dddextT macmTada OyaeT HPOSBISITHCS B
TedeHue Oosiee MPOIOIKUTENILHOTO BPEMEHH B TaKHX OTPACIAX, KaK aBTOMOOUJIECTPOCHHUE,
SHEPreTHKa, XMUMHUYECKas MPOMBIIUIEHHOCTh, TaK Kak 37ech TpeOYIOTCS CYIIECTBECHHbBIE
KaIlUTaJIOBJIOKEHHUS B 000pYAOBaHHE, KOTOPOE TI0 CAMUM CBOMM pa3Mepam SIBJISIeTCS BECbMa
00béMHBIM. [loaToMy monsiTHe 3¢ ¢dekra MacmTada UMEET HE TOJIBKO TEOPETHYECKOE, HO U
npakThyeckoe 3HadeHue. [IpM mpodymx paBHBIX YCIOBUSAX 4yeM Oonbine 3¢hdexT pocta
MaciiTaba mpou3BOJACTBA, TeM OoJiee KpymHble GUPMBI ISUCTBYIOT B TOM MU MHON OTpaciu
NPOMBIIIICHHOCTH. VMeHHO yBenuuuBarommMmcss 3¢¢exktoM Macmrada oObsicHSIeTCs
CYILIECTBOBaHHE €CTECTBEHHBIX MOHOIOJMI, pe4b O KOTOPHIX MOMAET B 9-i rnase.

KpuBass noarocpouynslx NOpenenbHbIX u3aepxkek LMC omnpenenseTcss ¢ IOMOIIbIO
KpPUBOM  JOJITOBPEMEHHBIX CpeAHUX u3Aepkek. OHa HaxXOAUTCA HWXKE  KPHUBOH
JIOJITOBPEMEHHBIX CpeHUX u3nepxkek, korna LAC cuuxaetcs, u Boie, korqa LAC pactyT,
KaK mokazaHo Ha puc. 6.4-6. Dro ciemyer W3 npaBmia B3aMMOCBSI3H MEKIY CPEIHUMH U
npeeIbHBIMU BETUYMHAMU, PeUb O KOTOPBIX IIJIa B MPEABLAYIICH rjaBe MPUMEHUTENbHO Y
aHaJIU3y CPEHEro U MPEAEIbHOro MpoaykToB. M3 aToro npasuina takxke cienyet, uto LMC
nepecekaer LAC B TOYKE MMHMMyMa CpeIHMX u3aepkek. Kpome Ttoro, noiarocpoussie
npelebHbIE U CPEeIHUE U3JEP>KKH PaBHBI APYT IPYTY MPH MPOU3BOACTBE MEPBOI €AMHUIIBI
IPOAYKLIMH:

_AC_C()-C(0) _C(1)
(6.28) LMC()="=——— ===

= LAC())

3necy C(0) =0, Tak kak pupma He HECET HUKAKUX U3/IEPKEK MPHU HYJIEBOM 00bEME BBITYCKA.
Bb1 MoxeTe 1oka3aTh TO ke caMoe, UCIoJIb3ys npaBuiio JlonuTans.

KpuBas o0mmx u3iepkek B IOITOCPOYHOM MEpHOjE HpencraBieHa Ha puc. 6.4 a.
[TockonbKy 00mIHMe U3ACPKKU €cTh MepBooOpa3Has (HyHKIMU MPEIeNIbHBIX H3/AEPIKEK, TO UX
rpaduk BocrpousBoautcs u3 kpuBoid LMC. @yukuus C(y) pacTéT 3aMeIeHHBIM TEMIIOM
Ha TOM Y4YacTKe, Iie IpeAebHble U3JIepKKU yObIBatoT. OOLIMe U3EpKKH yBETUUNBAIOTCS C

YCKOPEHUEM IIPH TE€X YPOBHSX BBIITyCKa, I'/1e TpeAeIbHbIC U3IEPKKU PACTYT.
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§3. U3aep)xkun B KpaTKOCPOYHOM nepuoae.

O01mue, NOCTOSTHHLIC U ITepeMeHHbIe M3IePKKH.

KpaTtkocpouHbIM NEPHOIOM MPOM3BOJICTBA HA3bIBAETCS TAKOM IEPUOJ BPEMEHH, B TEUCHHUE
KOTOPOTO HECKOJIbKO (MM XOTs Obl oauMH) U3 (aKTOpPOB MPOU3BOJACTBA SIBISIFOTCS
NOCTOSIHHBIMH, TOT/Ia Kak Jpyrue (Wiu XOTs Obl 0AuH) (aKTOphl ABISIOTCS NEPEMEHHBIMH.
Takum oOpa3oM, B KpaTKOCPOYHOM IIEpUOJIE CYIIECTBYIOT KaK IIOCTOSIHHbIE, TaK |
nepeMeHHble (PaKTOphl IPOU3BO/ICTBA.

[Ipenmnonoxum, 4TO B MPOU3BOJACTBEHHOM Ipoliecce GupMa HCHOIB3YyEeT TOJBKO JABa
dakTopa, OIMH M3 KOTOPBIX SBISETCS IMEPEMEHHBIM, a BTOPOW — MOCTOSHHBIM. IlycTh

X, —3aTpaTsl MEPEMEHHOro, a X, —3aTpaTbl MOCTOSHHOrO (hakTopa MpPOM3BOACTBA. Ecim
(GupMa >KejaeT NPOM3BECTH BIIOJIHE ONPEIEIEHHOE KOJIMYECTBO MPOAYKIMH Y, TO OHA
JI0JKHA OTIPEJIENUTh, KAKOE KOJIMYECTBO MEPBOTO (hakTopa el cieyeT NpruodpecTy Ha PhIHKE
JUISL OCYIIECTBIICHHST TPeOyeMOro BBITyCKa MpH (MKCHPOBAHHBIX 3aTpaTax BTOPOTo (akTopa.
®dopMabHO 3Ty 3a/1a4y MOKHO MPEACTaBUTh CIEIYIOMINM 00pa3om:
W, X, + W, - X, IPH YCIIOBHH, YTO
(6.29) f(x,,x,) =y =const, Tie W, — eHa NIEPBOTO (HaKTopa, w, — IleHa BTOPOTO
(hakTopa.

HOCKOHBKy 31€Ch B OTpaHMYCHUHN Y N X, —IIOCTOSAHHBIC BCINYNHBI, TO X, HAXOAHUM U3
OIrpaHU4CHUA U, IIOACTABUB €0 B YPABHCHUC W) - X, + w, - X,, OINPCACISICM U3JACPIKKH (i)I/IpMI)I.

Pemmm sty 3amady ams nponsBoacTBeHHON GyHkunu Ko66a-/lyrnaca.

W, - X, +W, - X, TIPH yCIOBUH, YTO

(6.30)

y=x"-x% e 0<a<l.

(6.31) X' =—=

1
* a-1\g
(6-32) xl =(y.x2 )0(’
rae x, —tpebyemoe GupMe KOIMYECTBO MEpBOro (hakTopa, KOTOPOE 3aBUCUT OT 3aJaHHOTO

YPOBHsSI BBHINYCKA W MMEIOMIErOCS B HAIMYMHM IOCTOSHHOrO (akropa. MDaKTHYECKH,
soipakenne (6.32) mpencrapiasger co00i KOHKPETHBIA BHA (YHKIUHU YCIOBHOIO CHpOCA
¢upMbl Ha nepeMeHHBIH (akTop. B o0meM Buae 3TOT cpoc B KpaTKOCPOYHOM MEPUOJIE

MOJKET OBbITh MPEJCTABIIECH KaK:
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(6.33) xl* =h(y,x,).
Jtst onpenerneHdst (pyHKIUH KPATKOCPOUYHBIX m3zepkek moxacraBum x, u3 (6.32) B

WX+ W, e X,

1

(6.34) w, ~(y-x§‘_l); +w, -x, = C(w,w,, ¥, X,).

OOparure BHUMaHUE, YTO B OTJIMYHME OT JOJITOCPOYHOI0 MEPHOA U3CPHKKH 31ECh 3aBUCIT HE
TOJILKO OT IIeH (DaKTOpOB MPOM3BOJCTBA U TpeOyeMoro oobEMa BBITYCKA, HO TAaKXKe M OT
KOJIMYECTBA MOCTOSHHOTO (paKTopa, MMEIOIIEToCs B pacropshkeHnd Gupmel. Tak, Harpumep,
€CIIM pa3Mep MPOM3BOACTBEHHOTO MOMEIICHHUS (PMKCHPOBAH B JAHHBIH MOMEHT BPEMEHH, TO
quciIo paboymx, KOTOPHIX (pupMa Xo4yeT HaHATh NPU CIOXKHMBLIEMCS YpOBHE 3apaboTHOU
IUIaThl U BEIOPAHHOM €10 00bEME BBIITyCKa, OyJIET 3aBUCETh TAaKXKe U OT pa3Mepa MOMEICHHS,
T.e. €ro BMECTUMOCTH. B o0mem Buae ¢yHKIUS COBOKYHHBIX H3JAEpKeK (GuUpMBI B

KpaTKOCPOYHOM IIEPHUOAC:
(6-35) TC(Wsz:yvxz):wl'xl(y9x2)+w2'x2
Jlerko BHUACTL, YTO B npaBoﬁ YaCTHU BBIPAKCHUA (6-35) IEpBOC ClIaracMocC SABJIACTCA

NEPEMEHHOIN BETMYMHOM, TaK KaK 3aBUCUT B KPaTKOCPOYHOM IIEPUOJIE OT 00béMAa BBINYCKA.
OHo npeicTaBiseT co00 MEPEMEHHbIE U3IEPKKU (DUPMBI:

(6-36) VC(y, Wlaxz) =W X (y’xz)

Bropoe cnaraemMoe He 3aBUCHUT OT KOJIMYECTBA BBIIYCKA€MOM IPOAYKLIUM W OCTaETCs

(UKCUPOBAaHHOM BEJIMYMHON NpHM HEHW3MEHHBIX 3aTparaXx BTOpoOro (akropa U IeHe
nepeMeHHOro (akropa. OHO mpeacTaBiIgeT COO0M MOCTOSHHbBIE U3/IEPKKU (PUPMBI:

(6.37) FC=w-x

PaccMOTpUM SKOHOMMYECKHH CMBICT 3THX 4YacTed OOIIMX H3AEpKEK B KPaTKOCPOUYHOM
nepuoe.

IHocTosinHble M3Aep:KKH — FC —u3AepKKH, KOTOpble (pUpMa HECET HE3aBUCUMO OT
00bEéMa BbllTycka NpoayKuuu. OHM CyIIECTBYIOT M IpU HyJeBOM 0O0bEMe Bhllycka. Tak,
HalpuMep, eclid MpeAlpUHUMATENb 3aKII0YMI I0roBOp 00 apeHjie MOMELIEHUsS CPOKOM Ha
OMH TOJ, TO OH O00s3aH BBHIIUIAYMBATH APEHIHYIO IUIaTy B JIOOOM cllyyae: M KOI/a
npousBoguT 100 enumHun npoaykuuu, u korza npousBoaut 1000 eauHMIl TPOAYKIMH, U
KOorja BoOOLIe Ipekpamaer BbIIycK. [loaTromy rpaduyecku NOCTOSHHBIE W3IEPKKU
NpPECTaBISAIOTCS B BUAE FOPU3OHTAIBHOM JIMHUM, KOTOpas O3HA4yaeT, YTO BEJIMYMHA 3THX

U3JIEPIKEK OCTAETCS IIOCTOSHHOM ¢ n3MeHeHneM 00béMa BhImycka (cM. puc. 6.5).
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IlepemeHnHbIe H31EPKKHI

TC(y) —VC(y)— u3nepxku, BEITMYMHA KOTOPBIX
U3MEHSCTCS C U3MEHEHHEM 00bEMa BBITY CKAEMOM

npoaykimu (cMm. puc. 6.5). Dxonomuueckwmit

VC(y) cMBICIT 3TOro Tpaduka TakoB. Ilockombky B

KPaTKOCPOYHOM  TEpUOJIe  4YacTb  (haKTOPOB

IMPOU3BOACTBA ocTaércs 110 CTOHHHOﬁ, TO

FC
YBEJIMYUTH 00BEM IMPOU3BOJCTBA MOXHO 3a CUET
>  YBCIMYEHUS KOJIM4€eCTBa HCIIOJIb3YEMBIX
Puc. 6.5 y IIEPEMEHHBIX (bakTopoB. [IpuBneuenue

JIONIOJTHUTENBHOIO  00bEMa NEepeMEeHHbIX (PAKTOpPOB IMPOU3BOJACTBA  O3HAYaeT POCT
IIEPEMEHHBIX M3JEPKEK NPENNpUITHs (BCIOMHHUTE, 4YTO H3JEPKKM 3aBUCAT OT LEH Ha
(akTOpBl MPOM3BOACTBA U OT KOJIMYECTBA HMCIONIB3yeMbIX (akTopoB). CienoBareiabHO, YeM
0o0JbIlIEe BBITYCK MPOAYKIMH, TEM BBIIIE 3HAYEHUE NEPEMEHHBIX H3JEPKEK NPHU MPOUYUX
paBHbIX ycioBUsX. [Ipu HyneBoM 00bEME BBITYCKa IEPEMEHHbIE H3AEPKKHU PaBHBI HYJIIO, TaK
KaK IpU NPEKPaLICHUH JIEATEIBHOCTH NPEANPUATUS NPEIIPUHUMATEIb HE CTAHET IMOKYIaTh
CBIPbE WIIM HAHUMATh pabounX.

OOuue (CoBOKymNHBIE, BanoBble) u3aAepKku 7C(y) paBHBI CyMME BCEX IMOCTOSHHBIX U
nepeMmeHHbIX usnepxkek: 1C(y)=FC+VC(y). TI'paduku ¢GyHKIMOHATHHOW 3aBHCHMOCTH

U3/IepKEK OT 00bEMA IIPOU3BOICTBA NPUBEICHBI Ha puc. 6.5.

B 3akirouenun oOpatuTe BHUMaHME Ha OJUH HioaHc. 1o ompeseneHHio MOCTOSIHHBIE
(akTOpBl MPOU3BOACTBA JOJKHBI OBITH OIUIAY€HBl (UPMOM M TPU HYJIEBOM BBIITYCKE
npoaykiun. OJHAKO CYyIIECTBYET Ipyras KaTeropusi (akTOpoB IPOU3BOICTBA, KOTOPHIC
HY’KHO OIUIa4YMBaTh TOJBKO B TOM Cily4ae, Korja pupMa IpoU3BOIUT JII000E MOJIOKUTENIBHOE
(HeHyNeBOe KoJIMYecTBO IpoayKuuu). Ilpu 3ToM KoimdecTBO MCIONIB3yeMoro ¢akropa He
u3Mensiercs. Ho ecnu ¢upma npousBOAMT HYJIEBOM BBIMYCK (T.e. HE MPOM3BOJIUT BOOOIIE),
TOT/Ia €/ He HY)KHO OIUIAYMBATh 3TH (aKTOPHI MPOU3BOACTBA. Takue GpakTopbl IPOU3BOJACTBA
Ha3bIBAIOTCS KBA3UIIOCTOSIHHBIMHU.

[TpumepoM KBa3UIOCTOSAHHOTO (hakTopa IMPOU3BOJACTBA SIBISETCA AIIEKTPUUYECTBO,
UCIIOJIb3yeMOe JJIsi OCBElIeHUs paboumx mnomemieHui. Ecnu mpennpusrtue HUYEro He
IPOM3BOJIUT, TO EKTPHUECTBO BKIIOUATh He HY»)HO. Ecnu xe mpeampusitue paboTaer, TO
OCBELICHHWE 1I€XOB OyAeT OJMHAKOBBIM HE3aBHCHUMO OT KOJMYECTBA BBIIYCKaeMOH

MMpOAYKIHH. B cooTBeTCcTBUU C 3 TUM Pas3iindarOoT NOCTOSIHHBIC 1 KBA3UIIOCTOSAHHBIC U3ACPIKKU.
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KBa3unocrosiHHbIe M3/IEPKKH, TaK K€ KaK U MOCTOSIHHbIE M3/EPKKH, HE 3aBHCAT OT
00BbEMa BBIITYCKa, €CIIM MPOU3BOAMUTCS J1I000€ HEHYJIEBOE KoundyecTBO mponykuuu. Ho ecnu
¢upMa He NPOU3BOAUT COBCEM, OHA HE HECET IOCTOSHHBIX H3JCPKEK, OJAHAKO MOTYT
CYILIECTBOBATh KBA3UIIOCTOSIHHBIE U3/IEPIKKH.

Ipenenbubie u3nep:xkku (MC) npeactaBisioT co00i M3MEHEHHE OOLIMX H3IEPKEK
(bupMBI B pe3yibTaTe MPOU3BOACTBA OJJHOM JIOMOIHUTEILHON €ANHULIBI POy KIHH.

MC:ATC

Ay
rae ATC —u3MeHeHue (MPUPOCT) OOIIMX H3ACPXKEK; Ay —u3MeHeHue (mpupoct) oObEma
BbIllyckaeMol npoaykuuu. Ilo sToit dopmyiie jerko moacuuTarh MNpeAeiabHbIE U3IEPKKH,
3Has IEPBOHAYAIBHBIA O0BEM BBINYCKA ), M COOTBETCTBYIOLIYIO €MY BEIMYHHY U3ICPIKEK
TC,, a Taxke W3MCHUBIIMHCS OOBEM BBINIYCKAa ), M COOTBETCTBYIOIIEE €My 3HA4EHHE
uzgepxek 1C,.
ATC=TC,-TC;; Ay=y, -y
CJIeZIOBaTeNIbHO, IPUBEAEHHAS BbIIIE (hOpMYyJIa pacluChIBAETCs B BUJE:
_TC,-TC,
Vo=

MC

DKOHOMHYECKHUIN CMBICII MPEACIbHBIX U3JIEPKEK COCTOUT B TOM, YTO OHHU MOKA3bIBAIOT
peIIpUHUMATENIO, BO YTO 000iinércs ¢upme yBennueHne o0bEMa BBITyCKa MPOAYKIIMU Ha
onny emuHuily. CpaBHHBas 3aTpaThl HA MPOHM3BOJACTBO KaXJI0H MOMOTHUTEIHHOW €IMHUIIBI
OPOAYKIMH, TPEANPUHUMATENIb MOXKET OINpeneianTh, OyAeT U MPOU3BOJACTBO ITOMU
JIOTIOJTHUTEILHON €JMHMIIBI BBITOJHBIM JUIsl HETO WM HeT. JpyruMmu ciioBamH, 3HAHUE
bupmMoii cBOUX MpeleabHBIX U3/IEPIKEK MO3BOJIAET MOHATh, CTOUT €l MPOU3BOIUTH €UI€ OJIHY

AOIMMOJIHUTCIIbHYIO CIUHHUILY WUJIU HET.

AMC — NpeIeTbHBIE Eciu  ¢upma  ocymiecTBiser
M3/IEPKKH (pyO.) 00J1b11101 BBIITYCK NPOLYKIUHU
(manpumep, 10000 wmm  nmaxe 500
€MHHUII) 32 paccMaTpUBaeMblil MEPUOJT
MC(y) N
BPEMEHH, TOTJa MPOU3BOACTBO OJHOU
JOTIOTHUTEIIPHON ~ €MHHUIBI  OyZeT
OECKOHEYHO MaJjoil BETUYMHON B
o0mieM BBITyCKE, M MBI MOXEM
y — KOJINYECTBO 140
Puc. 6.6 BBIITY CKAeMOit

MPOyKLIMH (IIT.)



paccMaTpuBaTh TpEIeNibHbIE M3ACPKKUM Kak IEpBYI0 MNPOU3BOAHYI0 (YHKUMU OOMIMX

H3JICPIKCK:

_ .. ATC(y) dTC
(6.38) MC=lm—""="2

Tak Kak TOCTOSIHHBIE HW3JICP)KKH HE MEHSIOTCS C HM3MEHCHHEM OO0BEMa BBIMyCKa
NPOAYKIUH (UPMBI, TpEeNbHbIC HW3ACPKKH ONPEACISIOTCS POCTOM JIUIIb MEPEMEHHBIX
U3JICPKEK B PE3yJIbTATE BBIYyCKA JOMOJHUTEIBHON eAMHUIBI TpoayKiun. CleoBaTelbHO,
npeienbHbIE U3CPKKUA MOKHO UCUUCIISITh U TI0 3TOH (hopmysie:

(6.39) MC=2"CW) Ly vrey = 2

AQ dy
rne AVC —wu3meHeHue (NPUPOCT) TMEPEMEHHBIX U3ACpKeK. B olOmem Buae Kpubas
Npe/ICIbHBIX HU3JEPKEK BBINIAAWT TakK, Kak Ioka3aHo Ha puc. 6.6. Jlanubni rpadux
JEMOHCTPHUPYET 3aBUCHUMOCTh BEJIMUUHBI MIPEICIbHBIX H3JICPKEK OT 00bhEMa BeITycka. Kak
BUIHO U3 TpaduKa, MepBOHAYAIBHO MPEIEIbHbBIC N3IEPKKU MOTYT YOBIBATh C HapaIMBaHHEM
NPOM3BOJICTBA NPOAYKIUH, XOTS CHIDKEHHE TPEACTbHBIX M3IACPKEK HE  sBISCTCA
00s13aTenbHBIM BO BceX ciydasx. OJIHAKO ¢ HEKOTOPOTrO MOMEHTa MpeleibHbIe HU3ACPKKU
HAUMHAIOT BO3pacTaTh C YyBEIWUEHHEM o00bEMa BbITycka. BospacraHue mpenenbHbBIX
U3JICPKEK SBISETCS HamOoJjiee OOIMMM CIlydaeM, M CBS3aHO OHO C JICHCTBHEM 3aKOHA
yOBIBarOIIEH MPeIeTbHON MPOU3BOIUTEILHOCTH IEPEMEHHOT0 (haKTopa MPOU3BOJICTBA. DTOT
3aKOH OBLT MOJPOOHO MPECTABIICH B TJIaBE 5 TaHHOTO YYeOHUKA.

B3anMoCBsI3p MEXIy TNpenenbHON MPOM3BOJUTEIHHOCTHIO TEPEMEHHOTO (akTopa H
NpeleTbHBIMU  M3/ICP)KKAMH  MOXHO  TPOJIEMOHCTPUPOBATh  CICAYIOIIUM  0Opa3oM.
[lpenmonoxuM, YTO B JaHHBIE MOMEHT BpPEMEHH y (UPMBI HMEETCS TOJBKO OJHMH
MEPEeMEHHBIN (DaKTOp; BCE OCTANbHBIC (AKTOPHI MPOU3BOJCTBA SIBISIOTCS TOCTOSHHBIMHU.

ITycts x, —3arparsl nepeMeHHoro (akropa, a w, —ero ueHa. HamomHum, 4To BO BCEX
paccMaTpUBaEMBbIX 31€Ch MOJENAX W, = const. Toraa nepeMeHHble U3EPKKU (PUPMBIL:

(6.40) Ve = WX
A nipelieNbHbIE U3EPKKH:
dvc _dw x) " dx;

dy dy L dy

(6.41) MC=

BcenomuuTe, 4yTO NpeAeIbHBIN MPOIYKT MEPeMEHHOro (akTopa OmpesenseTcs B 5 riiaBe Kak

nepBasi Ipou3BOIHAs (PYHKITH OOIIETO BBIITyCKa!
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dy
MP =—
(6.42) 1 dx

IMoxncrasus (6.42) B Boipakenue (6.41), noayuaem, 4ro:

MC=w——
(6.43) MC=w 0.
N3 »TOif popMysbl XOpPOIIO BHAHO, YTO MEXIY MPEACIbHON IMPOU3BOIUTEIBHOCTHIO U
npelelbHBIMU U3JIEPKKaMH CYLIECTBYET oOpaTHasi 3aBUCUMOCTb: Y€M MEHbLIE MpPeeIbHbII
OPOAYKT, TeM Ooubllie mMpeAelbHble H3AEPKKH, U HaoOopoT. CremoBarenbHO, KOTaa
npenenbHas MPOU3BOAUTENBHOCTh pacTér, MC yOBIBAIOT; KOI/A MPEAENIbHBIA MPOIYKT
yMenbIaercsa, MC Bo3pacTaroT.

DOVHKIMY CPeIHUX u3epskeK. B o0iieM Bune cpeanne u3aepx ki GUpMbl 3aBUCAT HE

TOJIBKO OT 00BEMA BBITyCKa, HO TaKKe OT IIeH (aKTOPOB MPOM3BOJACTBA M OT 3arpar
MOCTOSIHHOTO (paKTOpa. 3/1eCh, OJHAKO, ITH TOCIECAHUE PACCMATPUBAIOTCS KaK HEM3MEHHBIC
BenuuuHbl. [loaTomy cpennue wuzaepkku OyayT NpPOAHATU3UPOBAHBI Kak (GYHKIUH OT
KOJIMYECTBA BBIITYCKAEMOU MPOTYKIUH.

Cpeanue usgepxkku (AC)—3TO M3AEPKKU B pacuére Ha €IMHMILY BbIITYCKaeMOH

npoaykin. CpetHue U3IePKKU PACCUUTHIBAIOTCS 10 hopMyJie:
C
(6.43) AC(y)= %

rae TC —BenuunHa OOIIMX M3ACPIKEK, ) —KOJIMUYECTBO BBITyCKaeMon mpoaykiuu. CpeaHue

U3JIEP’KKH MOKA3BIBAIOT, BO YTO OOXOIUTCS MPEANPUSTHIO TIPOU3BOACTBO KXKIOW €IMHUIIBI
OPOAYKIMH B CPETHEM.

[Tockonbky B KpaTKOCPOYHOM TMEPHOJE H3ACPKKU (GUPMBI MOAPA3IEISAIOTCS Ha
MOCTOSTHHBIC M TIEPEMEHHBIE, TO MPEAIPUHUMATEIb MOKET PACCUUTATh CPEAHUE TOCTOSIHHBIE

HU3IACPIKKU U CPECAHUC IICPEMCHHBIC U3JICPKKH.

Cpennue MOCTOSIHHBIE
A AFC — cpennue
IMOCTOSIHHBIE U3IEPKKH (pyO./ex.) usnepkku  (AFC)  npencraBisioT

co00lf YacTHOE OT ACJIICHHUA BCIIMYKUHBI

MOCTOSIHHBIX ~ m3Aepxkek (FC) Ha
AFC(y) 00BEM BBIITyCKa MPOAYKIUU (V) :

(6.45) AFC(y) =F—yc
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[Tockonpky FC —1nocTosiHHasE BEJIMYMHA, a ) —IEpeMEeHHas BEJIMYUHA, TO KpHUBas

CPEeIHHUX MOCTOSIHHBIX M3ICP/KEK UMEET BUJI TUIIEPOOIIBI, UYTO U MMOKa3aHo Ha puc. 6.7.

Takast koHpUrypanus rpaduka CpeHUX MOCTOSHHBIX HM3AEPKEK MMEET CIETYIOLIUi
DKOHOMUYECKUH CMBICI: KOTJa KOJIMYECTBO IIPOU3BOJMMOM NPOAYKLMH HEBEJIHKO,
MOCTOSTHHBIE M3JEPKKHU JIEKAT TSKEIBIM IPy30M Ha KaxJA0W eIuHuLe npoaykuuu. OgHako ¢
yBEJIMYEHUEM 00BEMa IMPOU3BOACTBA A0S IMOCTOSIHHBIX HM3AEPKEK HA €IMHUILY BBITyCKa
YMEHBIIAETCS,, TaKk Kak oOwjas BelIMYMHA MOCTOSHHBIX U3JIEPXKEK PABHOMEPHO
pacnpenensiercst Ha 0oJblee KOJTMYECTBO €IMHHIL TPOAYKLIUHN (PUPMBIL.

Cpennue nepeMmeHHble u3epkku (AVC) mpenactaBiusoT coOOi 4acTHOE OT JIEICHUS
BEJIMUMHBI TepeMeHHbIX u3ziepkek (V'C) Ha 00bEM BhIITyCKa MPOAYKIUH  :

(6.46) AVC(y)=@

Kak Bugno w3 pucynka 6.8,

Ny

MVC — CpEHUE IIEPEMEHHbBIE
MC — npeeabHbIe KpuBas CpeaHux MNEPCMCHHBIX

u3sepxKu (pyo./en.) U3JICPIKEK HMEET MOJKOBOOOPa3HYIO
Gopmy: CHauama C yBEIHYCHHEM

MC(y) o0béMa BBIITyCKa cpenHue

HEPEMCHHBIC U3/ICPKKU CHIDKAIOTCS, a

AVC(Y) 3aTeM Ha4YMHAIOT BO3pacrtarh. Takas

JIMHAMHKA ~ CPEIHHX  IEPEMEHHBIX

U3JCPIKEK OOBSCHACTCSI TEM, 4YTO B

KOHEUHOM CY€Te OHU 3aBUCIT OT

> BEJIMYHHBI MPEJICIIbHBIX U3JIEPIKEK.
y — KOJIMYECTBO

Puc. 6.8 MIPOTYKITHH (IHT) Kax HU3BECTHO u3
MPEAIMIeCTBYIOMIET0 MaTepuana (M 3To OBLIO  J0Ka3aHO cTporo (opMmaibHO), B
MHUKPOIKOHOMHKE CYIIECTBYET Ba)KHOE IIPABWJIO B3aMMOCBSI3M CPEIHHX W TPEACIbHBIX
BelnM4YMH. [IpUMEHUTENBHO K M3JIEPKKAM OHO MOXET ObITh CHOPMYITHUPOBAHO CIIEAYIOUIUM

obpaszoM. Ecnu Ha HEKOTOpOM HMHTEpBajie 3HAaUeHHN 00bEMa BBIITYCKa BETMYMHA MPEACIIBHBIX

N3ACPIKCK MCHBIIC BCJIMYHUHBLI CPCAHUX ICPEMCHHBIX U3CPKCK MMPU KAXKIAOM 3HAUYCHUH ), TO

CpeJlHUE MEPEMEHHBIE U3JIEPKKU YOBIBatOT, T.€. KpuBast AVC umeeT HUCXOASIINN XapaKTep.
Ecnu Ha HEeKOTOpOM MHTEpBaie 3Ha4eHUH 00bEMaA BBIITYCKA BEIMYMHA MIPEACIIbHBIX U3/IEPIKEK

IMMPEBLINIACT BCIUMYHUHY CPCAHUX IICPEMCHHBIX HU3ACPKCK INPHU KaAXKIAOM 3HAYCHUU ), TO

CpeaAHUC TICPEMCHHBIC H3JACPIKKU BO3paACTAKOT, T.C. KpHUBaAd AVC wumeer BOCXO,I[SIH.IPIIZ
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xapakrep. U, HakoHel, npeaenbHble U3ACPKKU PaBHBl CPEAHUM IEPEMEHHBIM H3AEpHKKaM
(T.e. KpuBas MpeneibHBIX M3CPKEK MEePECceKacT KPUBYIO CPEIHUX MEPEMEHHBIX H3AECPHKEK),
KOI'Zla CPEeHUE NEPEMEHHBIE U3AECPKKU JOCTUTAIOT CBOETO MMHMMAJIBHOTO 3HAa4eHHUA (T.€. B
TOYKE MUHUMYyMa CPEJHHUX ).

Kpowme Toro, npenenbHble U3IEPKKH paBHBI CPETHUM MEPEMEHHBIM €IlI€ B OJJHOU TOUKe
— MpU TPOU3BOJACTBE MEPBOW €AMHHULIBI MPOAYKIUH. BCIIOMHUB, UTO MpH HYJIEBOM 00BEME
BBIMYCKAa NMEPEMEHHBIE U3ACPKKU PABHBI HYJIIO, MOTYYaeM:

TC()-TC(0) _VC(1)+FC-VC(0)-FC _VC(l)

= AVC().
1-0 1 O

(6.47) MC()=

[Ipu npeaensHOM nepexoze 3TO JETKO OKa3aTh, UCIOIb30BaB MpaBuio Jlonurans.

3Hasi KpPUBBIE CpPEJHUX TIOCTOSHHBIX M CPEIHUX TMEPEMEHHBIX WU3JIEPIKEK, JIETKO
MOCTPOUTH KPUBYIO CPEIHUX OOIIMX U3JEPKEK, MOCKOJIbKY MOCIEIHHE €CTh HE YTO HHOE, KaK
CyMMa CpeIHUX MOCTOSIHHBIX U CPEIHUX MEPEMEHHBIX U3JepKeK. JlelCTBUTENBHO,

TC(y) _ FC+VC(y)

(6.48) AC(y)= ’ = AFC(y)+ AVC(y).

A
AC, A
AR E A
AVC 1 AC(y) MC ’

I

AVC(y) AVC(y)
\
\ . AFC(y)
Puc. 6.9 y Puc. 6.10 v

[IpencraBuTh 3Ty anredpandeckyro cymMmy rpaduuecku OYeHb JIETKO, CJI0KHUB 3HAUYCHUS
CPEIHUX TOCTOSIHHBIX M CpPEOHMX IEPEMEHHBIX M3AEPKEK IO BEPTUKAIU IPHU KaXKIOM
BO3MOXXHOM 00BEME BBINMYCKa MPOAYKIUH, Kak Moka3zaHo puc. 6.9. 13 rpaduka BuaHO, 4TO
kpuBast AC uMeeT MoAKOBOOOpa3Hyto GopMy, T.e. CHayajla CpeJHUE U3ACPKKH yObIBAIOT C
YBEJIMYEHUEM BBINYCKa, TaK KaK YOBIBAIOT M CpPEHUE MOCTOSHHBIC, U CPEAHHUE NIepEMEHHBIC
U3JIEP’KKH; 3aTEM CPEJHHE M3ACPKKU HAUMHAIOT BO3PACTaTh, TAK KaK CPEAHHUE NEPEMEHHbIE
U3JIEPKKH BO3pacTalOT ObICTpee, 4YeM YOBIBAIOT CPEHUE MOCTOSHHBIE U3/IEPIKKH.

OTMeTuM Takxke, YTO CpeAHHE OOIINe U3ACPKKH CBA3AHBI C MPEEIbHBIMU H3AEP)KKAMU

TOYHO TaKXe, KaK C MMOCJICHIMH CBSI3aHbI CPETHUE MTEPEMEHHbIE 3IepKKH (cM. prc. 6.10).
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