PABAEN II. TEOPUA NOBEAEHMNA
NMPON3BOAMNTENA

rMABA D.

NMpousBoacTBeHHasA (PyHKLMUS.

§1. NMNpoussoacTso.

IIpou3BoaCTBO — 3TO MPOIECC UCTIOIB30BaHUS paboyeil ciiibl 1 000PYyAOBaHUS B COUETAaHUU
C MPUPOAHBIMU pecypcaMu M MaTepuaiamH Uil U3TOTOBJICHHUS HEOOXOJUMBIX TOBAapOB U
BBITNIOJIHEHMSI yCiIyT. IIpon3BOACTBEHHbIE YCIYTH TpyJa, KalnuTajga U IPUPOJHBIX PECYPCOB —
3TO (akTOpsl Mpolecca MPOU3BOJACTBA. TOBapel W YCIYTH — 3TO MPOAYKTHI IpoIecca
mpou3BOACTBA. Hampumep, Tpya, UCMONIB3yEeMbIi B MPOU3BOJICTBE aBTOMOOWIJICH, BKIIOYACT
BpeMsi, 3aTpAyeHHOE CTaHOYHHMKAMH, MacTepaMu, IW3aiiHepamMH, MEHEIKepaMH U BCEMU
IpyTUMH pPa0OTHUKaMH. B BEIIECTBEHHOM BBIPAKEHUHM 3aTpaThl KaluTala BKIIOYAIOT
UCIIOJIb30BAaHUE 3/1aHUM, CTAaHKOB, OOOpPYJOBAaHHWS M HUHCTPYMEHTOB, IPUMEHIEMBIX
paboTHuKaMu. Martepuanbl — 3TO CTajb, IUIACTUK, CTEKJIO, MPOBOJA, TOIUIMBO U ApYyTHe
MpeIMEThl, KOTOpPbIE MPUMEHSIIOTCS paOOTHUKAMH U UCIONB3YIOTCA B paboTe 000pyI0BaHUS
JUIS CO3JIaHMsT KOHEYHOIro MpoIyKTa (upmMbl — aBToMoOWis. MHOrma B kayectBe (akTopoB
IIPOM3BOJICTBA PACCMATPUBAIOT TAK)KE MPEINPUHUMATEIBCKYIO CIIOCOOHOCTh U MH(OPMALIHIO.

dupmMa — 3TO HMHCTUTYIHOHAIbHOE 0Opa3oBaHHE PHIHOYHOW  HKOHOMHUKH,
npeIHa3HayYeHHOE 711 KOOPIWHAIIMY PEIIeHUH BIIaJeNblieB TPOU3BOJCTBEHHBIX pecypcoB. B
NPOTUBOIOJIOXKHOCTh DPBIHKY, (pupma mpeacTaBiser coOOil IUIAHOBYIO M HEpPapXHUYECKYIO
CUCTEMY, I/Ie BCE KIIOYEBbIE BONPOCHl pemawTcs CcoOCTBEHHUKOM. CyllecTBYOT
rocyaapcTBeHHble U yacTHble ¢upmbl. [IpennpunuMmarenbckasi ¢upma — ¢upma,
HaxXoAsImasca B COOCTBEHHOCTH NpPEANPUHUMATENsS, KOTOPBIA IMOKyMaeT Ha pPBIHKE BCE
HeoOXoaumble (DaKTOpbl MPOW3BOACTBA. EcTecTBEHHO, MLENbI0 Takoi (GUPMBI SBISETCS

MaKCHUMMH3allusd HpI/IGBIHI/I CO6CTB€HHI/IKa, — OCTATOYHOTI'0 J0XO0Ja MOCIIC OCYHICCTBIICHUSA BCECX
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maTexxen BianenbiaM daktopoB. OCHOBHBIE (DOPMBI OpraHHU3aIiui OM3HECa B COBPEMEHHOM
PBIHOYHOM HSKOHOMHMKE — 3TO KOpIopaius (aKIMOHEpHOe OOILIeCTBO), HMHIMBHyaJbHAs
¢upma u ToBapumiecTBo. Kopmopamusi — Hambonee 3KOHOMMYECKH 3HauuMMmas ¢opma —
HaXOIUTCSI BO BIAJICHUM AaKIMOHEPOB, KOTOpBIE TPUOOpPETH IOJIH COOCTBEHHOCTH B
KOpIOpayy. DTH IO Ha3bIBAIOTCS AKIMAMHU. AKIIMOHEPbl UMEIOT IPaBO Ha JI0JII0 JOXOJI0B
Kopropanui. Yacte npuOBUIM, BBIIUIAYMBAeMas BIaJeNblly OJHOM aKLMHU, Ha3bIBaeTCs
auBuAeH0M. YacTe npuObLIH, HE BbIIauMBaeMas B KauecTBE IMBMJICH/IOB, Ha3bIBAETCS
HepacnpeaenéHHoN npuobUIbio. Brasenue u ynpasieHre KOPIopauei ssBHO OTACIEHBI IPYT
or npyra. Cmyxamue, AMPEKTOpa, MEHEKEephl KOPIOpAalWK HAHUMAIOTCS OT HMEHHU
aKI[MOHEPOB.

Jlro6ast Gpupma B Xxo1e CBOEH IEATEIBHOCTH J0JDKHA pelIaTh psaj 3aaad. YTo U B KakoM
KOJIM4YeCcTBE NMpou3BoaAnTh? Kak npon3BoauTh cBOro npoaykuuto? ITo kakoi 1ieHe nmpojgaBaTh
npoaykiuio? OTBETH Ha 3TH U APYTHE BONPOCH HAXOATCS B MUKPOIKOHOMHKE, UCXOMS U3
IPENON0KEHUS, YTO LEeNblo (QUPMBI SABIsIETCs MakcuMuzauus e€ npuOblin. B peanbHOMN
KHU3HU CYILECTBYIOT M Jpyrue Leinu (UpMbl: MakCUMM3aLUs TEMIIOB pPOCTa (hUPMBI,
MaKCHUMM3alUs BRIPYUKH U T.1. Ho mpeamnonoxenue o ToM, 4To pupmMa MaKCUMU3UPYET CBOIO
npuOBLTb, Ta&T OCHOBY JUIS Pa3BUTHS TEOPHU (QUPMEL.

W3ydenne npous3BOACTBA — MEpBbIM MAar B (OPMUPOBAHUU TEOPUU IOBEICHMS
npousBoauTens. Pemenust GupMbl OTHOCUTENBHO MPEIOKEHUS TOT0 UM HHOTO KOJIMYeCTBa
NPOAYKIIMH HAa PhIHKE, a TaKXKe Crpoca Ha (PaKTOpPhI MPOU3BOJICTBA 3aBUCAT OT TEXHOJOTHH,
UCITIOJIB3yEMOU (PUPMOIA.

Texnosiorust — 3T0 ompenenéHHbI crnoco0 coeanHeHUs (KoMOMHAIMK) (HaKTOPOB
IOPOM3BOJCTBA B  €IMHOM  IIPOM3BOJCTBEHHOM  IIpollecce, KOTOpBI  ompexaesser
pe3yIbTHPYIONINI  ypOBEHb BbITycka NpU 3(P(PEKTHBHOM HUCHONB30BaHUM  (HAKTOPOB
IPOM3BOJICTBA.

31ech Mpearnoaraercsi, 4ro MPOU3BOJACTBEHHBIE PELICHMs [ENAl0T HCIOJIb30BaHKE
dakTopoB nmpousBoacTBa Hanbosee 3pexTuBHBIM. KoHeuHO, HE Bce KoMOUHAIMU (PAKTOPOB
aBIstOTC P dekTuBHBIMU. OgHaKo ecnu HaObop (DaKTOPOB TPOU3BOJICTBA HCIOJIB3YETCS
3QPEeKTHBHO, TOT/Ia YBEJIMYCHHE BBITYCKA BO3MOXHO TOJNBKO TIPHU  YBEIHMYCHHU
UCIIOJIb3YEeMBbIX (DAKTOPOB MPOU3BOACTBA WU 3a CUET U3MEHEHHSI TEXHOJIOTUH.

CocrosiHME YpOBHS 3HAHMH B KaXIbld JaHHBII MOMEHT BPEMEHHU HajaraeT Ha
IPOM3BOJICTBO JIIOOOTr0 TOBapa TEXHOJOrMyeckoe orpanuyenue. Jlemas cBoil BbIOOp, upma
CTAJIKNBAETCS CO MHOTHMH OTPAaHWYCHUSMH. IJTO, HAlpUMEp, MOTYT OBITh (pUHAHCOBBIC

orpannueHus. llpupona Hamaraer Ha (QUPMBI TEXHOJOTHYECKHE OrPaHUYECHHS: JIUIIb
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HEKOTOpble KOMOWHAIMM BBOJUMBIX PECYpPCOB MPEICTABISIOT COOOM MpaKTUYECKU
OCYIIECTBUMBIE CIIOCOOBI TPOU3BOJACTBA MaHHOIO OOBEMa BBIMyCcKa, W (QupMa I0DKHA
OTPaHUYUTH CBOH  BBHIOOpP  TEXHOJOTMYECKH  BBIMOJIHUMBIMHA  TPOM3BOJCTBEHHBIMU
nporpaMMaMu. KoHEUHO, TEXHOJIOTUS YIJIydlIaeTcsl, 10 MEpe TOro Kak HOBbIE M JIpyrue
JOCTHUKEHHSI TPUMEHSIOTCA Ul YCOBEPUICHCTBOBAHHUS IPOU3BOJICTBEHHBIX IPOIECCOB.
VaydiieHHass TEXHOJOTHsS MPUBOAUT K HOBBIM METOAAM IPOU3BOJCTBA, HCIHOJIBb3YHOUIUM
HOBBIC MAIIMHBI, Ooyiee KBATU(UIMPOBAHHBIN TPyH, pa3lIU4YHbIE HOBBIE MPOLECCHl, YTO
MO3BOJISIET OCYIIECTBHTH BBITYCK OOJBIIEro 00bEMa MPOAYKLUMH M3 JAHHOTO KOJIMYECTBA
pecypcoB. YIyUllIeHHbIE TEXHOJIOTHH TAK)KE MO3BOJIAIOT CO3/]aBaTh HOBBIE BU/IbI POAYKIIHH.

[IpuMeHeHre HOBOW TEXHOJIOTHH MOMOTAET MOTPEOUTENISIM CIPABIIATHCS ¢ MPOOJIeMOi
neduuTa myTéM MOBBIIICHUS TPOU3BOIUTENILHOCTH PAOOTHIUKOB, 000PYI0BaHMS, 3eMEIbHBIX
ydyacTkoB. B mocnenHue roasl pa3BUTHUE HOBBIX TEXHOJIOTUH IPUBENO K IOSBICHUIO
KOMIIBIOTEPOB, KOTOPBIE Jal0T BO3MOXKHOCTb CIPaBJIATBCS CO CBOMMH OOSI3aHHOCTSIMHU.
[ToBpimas TakuM 00pa3oM MPOU3BOIUTENBHOCTh PAOOTHUKOB, KOMITBIOTEPHI 3aKITIOYAIONINE B
cebe HOBYIO TEXHOJIOTHIO, CIOCOOCTBYIOT MPOU3BOJCTBY OOMNBIIET0 00bEMa MPOIYKIMH MIPH
UCTIOJIb30BaHUH JAHHOTO KOJMYECTBA TPYAa U 000PYAOBAHMS.

CambpIM TIPOCTBIM W Hamboyiee OOIIMM CIIOCOOOM ONHCAHUS TEXHOJOTHH (PHPMBI

ABIIACTCA NPOU3BOJACTBCHHAsA d)VHKIII/Iﬂ, KOoTOpasa onpeacisaseT MaKCUMAJIbHO BO3MOKHBIN

YPOBEHB BBIITyCKa MIPH JAHHOM KOJIMYeCTBE (haKTOPOB MPOM3BOCTBA U JaHHOW TEXHOIOTHH:
(5.1) »y=/(x.x,.x,), THE

¥ — KOJIMYECTBO MPOJYKIIHH, BBIITyCKaeMoe (pUPMOH 3a OIpe/Iei€HHbIN IePHO BPEMEHH;

X, — KOJIMYECTBO 3aTpaT MepBoro (Gaktopa MPOM3BOACTBA 3a TOT JKe PO/ BPEMCHH;

X, — KOJIMYECTBO 3aTpaT BTOPOro (HakTopa MPOU3BOACTBA 3@ TOT XKE MEPHO BPEMCHH;

X, —KOJIMUECTBO 1 — o (paKTopa MPOU3BOJCTBA 3a TOT K€ IIEPUO]] BPEMEHU;

1 — KOJIMYECTBO (PaKTOPOB (PECYpCOB), UCIOIB3YEMBIX B IMPOM3BOACTBEHHOM TIpOIEcce 3a
JTaHHBIW MIEPUOJT BPEMEHMU.

B peanpHOW kM3HM MHOTHE (QHPMBI TPOU3BOMAT HE OAMH TOBAp, a UIMPOKHMA
aCCOPTUMEHT  pa3jgM4YHbIX TOBapoB. OmHAaKO B  MHUKPO3KOHOMHYECKOM  aHAJIM3€
HperonaraeTcs, YTo pupMa BbIITYCKAeT OJHOPOAHYIO MPOAYKIUIO, T.€. OJUH €INHCTBEHHBIN
Bu ToBapa. KpoMe Toro, B X0351iiCTBEHHON MPaKTUKE Kbl U3 (PaKTOPOB MPOM3BOJICTBA HE
ABNI€TCS  ONHOPOAHBIM. Tak, Hampumep, paOOTHHUKM MOTYT HMMETh pa3IUYHYIO

KBATH(UKAIMIO, 2 000PYIOBaHHE Pa3IMyaThCs MO CTeneHu ((HEKTUBHOCTH. OJTHAKO MBI B
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HallUX MOJENSIX OyAeM abcTparupoBaTbes OT 3TOro (hakrta, Mpeanoiaras 4ro KaxkIbld u3
UCIIOJIb3YeMbIX (aKTOPOB TMPOM3BOJCTBA SBISETCS OJHOPOJIHBIM II0 CBOEMY COCTaBy.
AOcTparupoBaHue  OT  KAa4eCTBEHHBIX  PA3MM4YMiA  TO3BOJIMUT HAM  OCYIIECTBHUTH
KOJINYECTBEHHBII aHAIN3 MPOM3BOICTBEHHOTO TIpoliecca Ha pupMe.

Beipaxenue (5.1) mokassiBaer, uTo 00bEM BBIMYCKa MPOAYKIIMH 3aBUCUT OT 3aTpatr
IPOM3BOJCTBEHHBIX (pakTOpoB. Hampumep, mnpou3BoACTBEHHas (QYHKIMA IO3BOJISET
OTpENIeIUTh MAKCUMAJIbHOE YHCIO IEPCOHANBHBIX KOMIIBIOTEPOB, KOTOPOE MOXKET OBITh
IIPOU3BENIEHO IIPU CYIIECTBYIOIIEH TEXHOJOTUU HA 3aBOJAE ONpPEACIEHHBIX pa3MepoB U NPHU
onpenenéHHOM 00bEME TpPYIOBBIX pECypcoB, 3aHATBIX Ha CcOOpOYHOM KOHBEiepe.
CrnenmoBaTenbHO, TPOW3BOJACTBEHHAass (YHKIHMS OTpakaeT pa3HOOOpa3HbIE  CIIOCOOBI
COEJMHEHUS] TMPOU3BOACTBEHHBIX (DAKTOPOB MJs MPOU3BOACTBA OINpPENENEHHOIO 00BEMA
npoaykuuu. Hampumep, BUHO MOXXHO HPOM3BECTH TPYJOEMKUM DPYUHBIM CIIOCOOOM WU
KalUTaJOEMKUM CIOCOOOM C TPUMEHEHHEM MAIIUHHOTO OOOpYIOBAaHUS Uil BBDKUMKH
BUHOrpaaa. OTMeTuM, 4to ypaBHeHue (5.1) mpuMEeHUMO K onpeaenéHHON TEXHOJIOoruu (T.€. K
ONpENIeIEHHOMY  COCTOSHUIO 3HaHUM O paslIMyHbIX  CIOCO0ax, KOTOpblE MOTYT
UCIIOJIb30BaThCsl JUISI COEIUHEHHUs IPOM3BOJCTBEHHBIX (AKTOPOB B TIPOLIECCE BBIMYCKa
npoaykiuu). Tak Kak TEXHOJOTHsS CTAHOBUTCS BCE Oosiee MPOrpEecCHBHOM, (pupma MOXKeT
yBEIMYUTh  O0BEM  NPOM3BOACTBA  MPOAYKUMHM  OpU  (PUKCUpOBaHHOM  Habope
IPOM3BOJICTBEHHBIX (haKTOPOB.

TepMUH «MaKCUMaJIbHBIA BBIMYCK MPOIYKIHHU» SIBISETCS OYEHb BAXKHBIM C TOYKH
3peHHsl TMPOU3BOACTBEHHOW (QyHKuuH. I[IpousBoicTBeHHBIE (YHKIIMM HE JIOMyCKalOT
pacTOUMTENBHBIX WM  HEPEHTA0ENbHBIX  MPOHM3BOJICTBEHHBIX  IPOLECCOB —  OHHU
IpPEeNoNaraloT, 4To (UPMbI MOTYT HCHOJb30BaTh KaXKIO€ COYETaHHE HPOM3BOJCTBEHHBIX
¢dakTOpoB € MakcUMadbHOM 3¢ (deKkTuBHOCThIO. [laHHOE NPEANoNIoKEeHHe O TOM, YTO
IPOM3BOJICTBO BCET/Ia SKOHOMUYECKH 3(p(PeKTHBHO, HE BCErAa CIpaBeIIMBO, HO €CTh BCE
OCHOBAHMS OXUAATh, YTO CTPEMSNIMECSs K MaKCUMalbHOW MpHOBUIH (GupMbl He OymyT
pacxo/10BaTh PECYpPCHI.

BBeném B Ham aHamm3 elé  HeCKOJbKO NpEeANnOCbUIOK, WIM NPUIIHUIIEM

IPOM3BOJICTBEHHOM (DYHKIIH JOMIOTHUTEIbHBIC CBOICTBA.

f(0,x,,....x,)= f(x,0,x;,...,x,) =...=
=f(x,....x,,,0,x,)= f(x,...,x, ,,0)=0

DTO CBOWCTBO 03HAUAET, YTO 0€3 HAIMUYUS XOTA Obl OAHOTO U3 (PAaKTOPOB MPOU3BOICTBA HET

(5.2)

BBIITYCKa.
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(5.3) Ww Vizl..n.

X

i
T.€. TPOM3BOJCTBEHHAs (DYHKLUS SBISETCS MOHOTOHHO BO3pacTaloOUIeld MO KaXIOMy U3
apryMeHTOB. JTa NPEANoChUIKA O3HA4YaeT, YTO YBEJIUUYEHHE 3aTpaT XOTsS Obl OJHOTO U3
(GakTOpOB MPOW3BOJACTBA MPHUBOJAUT K POCTY KOJHYECTBA BBITYCKAEMOHW TPOIYKIIHH.

HomyctuM Takxke, 4to f(x,,...,x,) —HenpepsiBHas U auddepeHupyemMas BO BCEX TOUKaX

¢ynkuus. IlpeamonoxuMm, HaKOHEN, YTO MPOW3BOJICTBEHHAs (DYHKIMS SBISETCS CTPOTO
KBa3UBOTHYTOM.

®yukiys f, ONpee/iCHHAss Ha BBITYKIOM MHOXKECTBE S, SIBJISCTCS KBa3HBOTHYTOM,
ecmm f(X)>¢t u f(X")>t nompasymeBaer, 4to

fla-X+(l—-a)-X")>t VteR,
(5.4)

X,x"eS nael0,l].

(5.5) Ecmn f(a-X+(1—-a)-X")>t, xorma X # X" u a €(0,1), To MbI
. CKa)keM, UTO (DYHKIIHSA SBJSIETCS CTPOr0 KBAa3UBOTHYTOM.

3ameTuM cpa3y, 4TO Mpou3BojCTBeHHas ¢yHKIus KobO0a-/lyriaca orBeuaeT BceM
MEPEYUCIICHHBIM BBILIE MPEANOChUIKaM, TOATOMY UMEHHO OHa HanboJiee YacTo UCIOIb3YeTCs
B DKOHOMHYECKOM aHanuze. s JHMHEeHHOW MNpOU3BOACTBEHHOW GYHKIUH U (GYHKIUU
JleoHThEBAa HEKOTOPBIE U3 CHEIAHHBIX JOINYIIEHUN HE BbINOJHAIOTCA. [loaToMy mocnenHue
(GYHKIMM MBI PACCMOTPUM OTIENBbHO B §3 HaHHOM IJIaBbl U 00CyAMM HMX OcoOeHHOCTH. B
LEJIOM € aHaJu3 Mpollecca MPOU3BOACTBA, H3JIEPKEK U MIpelioxkeHus ¢Gupmbl Oyner
0a3upoBaThCs Ha CBOMCTBaX MPOU3BOJCTBEHHOW (YHKIMH, YKa3aHHBIX BBIIIE, MOITOMY
3HaHUE JAHHBIX NPEINOCHUIOK HEOOXOJUMO Ui MOHMMAaHUS BCEro JajibHEeHIero Kypca
MUKPOIKOHOMHUKH.

B Teopun npousBoacTBa (pUpMbl IPUHATO BBLACIATH TPU MIPOU3BOJICTBEHHBIX MEPUOIA,
KOTOpBIE OTJIMYAIOTCS APYT OT JIpyra HEe ¢ TOUKH 3PEHUS UX MPOTSHKEHHOCTH BO BpeMeHH (3TO
clelyeT MOTYEePKHYTh 0C000), a C TOYKM 3pEHHUS TOro, KaK H3MEHSETCS KOJIUYECTBO
UCTIONIBb3YeMBbIX (pupMOHi (paKTOPOB MPOU3BOJICTBA 32 TOT WJIM MHON MPOMEKYTOK BPEMEHH.

Kak wu3BecTHO, B NPOU3BOJACTBEHHOM IIPOLIECCE HCIOIB3YETCS HECKOJIBKO BHJIOB
(dakTOpoB MPOM3BOACTBA: TPYH, 3emiisd, KamuTan U ap. KomuuecTBo oaHuX (PakToOpoB
IIPOM3BOJCTBA (HAIIPUMEp, 3€MJIM) MOXET OCTaBATbCS HEU3MEHHBIM B TEUEHHUE JIOCTATOYHO
JUINTEIBHOIO Tepuoja BpeMeHH. Tak, (epmMep HE IMOKyNaeT HOBbIE 3€MENbHBIE YUYaCTKU

Kﬁ)K,Z[I)Iﬁ MecsIl. 3aTo OH MOJXKET HaHMMAaTh €KEMECSYHO II0 OAHOMY JOINOJTHUTCIbHOMY
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paboueMy 111 00pabOTKH MMEIOIIETOCS Y HETO yJacTKa 3eMJId. TakuM 00pa3oM, KOJTHIECTBO
Tpyao3aTpaT OyAeT U3MEHATHCA B MPOJOIKEHHE JaHHOTO MEPUOa BpEMEHHU.

IHocTrosiHHbIe (aKTOPbl NPOM3BOACTBA — O3TO Takue (aKTOPbI, KOTOpHIC
UCTIONB3YIOTCSI UPMOW B OZJHOM M TOM K€ KOJIMYECTBE B TEUCHUE ONPEACIEHHOTO MEePHOIa
BPEMEHH, T.€. UX KOJIMYECTBO HE MEHSIETCS C U3MEHEHUEM 00bEMa BBITyCKa.

Ilepemennble ¢akTopbl NPOU3BOACTBA — OTO Takue (aKTOPbl, KOTOpPHIE
UCTIONB3YIOTCA (PUPMOII B Pa3MUYHBIX KOJIMYECTBAX B TEUECHHE OMPENEIEHHOrO Mepuoaa
BPEMEHH, T.€. UX KOJUYECTBO U3MEHSIETCS M B CHIIy 3TOTO M3MEHSAETCS 00BEM BBIITyCKaeMOU
(bupmMoi IpOAYKIHH.

Kparyaiimum (MrHOBEHHBIM) MEPUOAOM IIPOM3BOJICTBA HA3BIBAECTCS TAaKOW MEPUOJ
BPEMEHH, B TE€UEHHE KOTOPOro Bce (DaKTOpbl MPOU3BOJCTBA OCTAIOTCSA IMOCTOSHHBIMH T10
00béMy. OIHAKO JaHHBIA TMEPHOJ HE MPEACTaBIAECT HMHTEpeca HU IS TEOPETHYECKOTO
aHajau3a, HU JUI XO3SMCTBEHHOM NPAKTUKH, IO3TOMY YIIOMHHAaHHE O HEM KpaWHE DPEAKO
BCTpeuaeTcs B yueOHMKaX MO SKOHOMHUKe. JIeMCTBUTENBHO, €CIIM HE U3MEHSETCS] KOJTMYECTBO
UCIOJIb3YEMBIX (PAKTOPOB MPOU3BOJICTBA, 3HAUUT, HE U3MEHACTCA U 00bEM BBIITyCKa (DUPMBI,
TaK Kak MOCJICAHUN 3aBUCHT OT KOJMUYECTBA OTPAOOTAHHBIX YEJIOBEKO-4aCOB, MAIIMHO-YACOB
U T.J0. A pa3 HHMUEro HE U3MEHSAETCs, TO U aHaIM3upoBaTh Heudero. WHoe nerno,
KPAaTKOCPOUYHBIA U IOJITOCPOYHBIN IEPUOBI.

KpaTkocpoyHbIM NepHOIOM TPOM3BOJCTBA HA3bIBACTCS TAaKOW MEpPUOJ BPEMEHH, B
TE€YEHUE KOTOPOrO HECKOJBKO (MM XOTS Obl OJUH) U3 (aKTOPOB MPOU3BOJCTBA SBISIOTCA
MOCTOSIHHBIMHU, TOTJa KakK JIpyrue (Win XoTsl Obl OAMH) (aKTOphl SBJISIOTCS NMEPEMEHHBIMU.
Takum oOpa3oM, B KpaTKOCPOYHOM TI€pUOJI€ CYIIECTBYIOT Kak IIOCTOSIHHbIE, TaK U
nepeMeHHble (PaKTOpbl MPOU3BOICTBA.

JL0JITOCPOYHBIM IIEPHOJOM IIPOU3BOJCTBA HA3bIBAECTCSA TAKOW IEPUOJA BPEMEHH, B
TEYEHHE KOTOPOr0o M3MEHSETCS] KOJIMYECTBO BCEX HCIOJIb3YEMBIX B MPOM3BOACTBEHHOM
npouecce (PakTOpoB MPOU3BOACTBA. TakuM o0Opa3oM, B JIOJIFOCPOYHOM MEPHOIE HET
MOCTOSIHHBIX ~ (JAKTOPOB ~ MPOU3BOJCTBA; BCe  (PaKTOpPhl  MPOU3BOJCTBA  SIBISIFOTCS
IIEPEMEHHBIMH.

W3 3TuX ompeneiaeHuil BUIHO, YTO JOJITOCPOYHBIM IMEPUOJIOM MOXKET ObITh U OJUH
Mecsl, eciau (gupMa 3a 3TO BpeMs CHocoOHAa W3MEHHTh 3aTpaThl BceX (PaKTOpoOB
npousBoacTBa. C apyroil CTOPOHBI, TOJ MOMET pacCMaTpPUBATHCS KaK KpPATKOCPOUHBIIM
HepuoJl, €CciIM B TEYeHHEe roja XoTsd Obl OJMH U3 (DaKTOPOB MPOU3BOACTBA OCTAICA

HEU3MEHHBIM 110 00BEMY.
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§2. NMpon3BoACTBEHHbIN NPOLIECC B KPaTKOCPOUYHOM nepuoae.

B nelicTBUTENBHOCTH 3a KOPOTKUHM MEPUOJ] BPEMEHH OJHU BUBI 3aTpaT U3MEHAIOTCS OoJIbLIE,
yem apyrue. OT CTENEeHHM, B KOTOPOW M3MEHSIIOTCS PA3IMUHBIE BHUJBI 3aTpaT B TEUYCHHUE
KOPOTKOT'O MEpHoJia BPEMEHH, 3aBUCHT yBelndeHue o0bEéMa Bblmycka. Hampumep, B 000
MOMEHT BpeMeHH Ha (padpuKe ecTh onpenes€éHHast TIOMAab MPOU3BOICTBEHHBIX MOMEIICHUN
U JJaHHOE KOJIMYECTBO CTAHKOB. B TeueHHe KOPOTKOro BPEMEHH NPOU3BOACTBO MOXKET OBITH
yBeJIM4eHo, ecinu (pabpuka Oyaer paboTaTh Kpyrible CyTKU. bosbiee konnuecTBo pabodnx
MOYKHO MIPUBJIEYB Il paOOTHI B JIBE WIIM TPU CMEHBI KQXbIH JeHb. Tak MOXKHO paboTaTh Bce
CeMb JHEW B HEJEII0, €CIM HEOOXOIUMO, U CYLIECTBYET OOJIBLION CIIPOC HA IMPOU3BOJUMYIO
IpOAYKIMIO. B 3TOM citydae COOTHOLIECHHE MPUMEHIEMOrO TpyJa K KallUTally YBEIUYNUTCS.
Jl1s mpocTOTHl aHaNM3a MPEIOI0KUM, YTO B TEYEHHE HEKOTOPOro MEpUo/ia BPEMEHU

¢dupMa U3MeHseT 3aTpaThl TOJIBKO OJTHOTO (haKTopa Mpou3BoAcTBa — Tpyaa (L). 3aTpaTsl Bcex
OCTaJIbHBIX (DAKTOPOB OCTAIOTCS HEM3MEHHBIMU. Torga oO0bEM BeITycka () CTaHOBHUTCS

GyHKIMEN OT 0JJHON EpEMEHHOI — KoJinyecTBa Tpyno3arpar (L):

(5.6) »y=/)

B Tteopum kpatkocpodHOro mepuoaa OOBEM BBITyCKaeMoW (UPMON MPOAYKIMU YACTO
Ha3bIBAIOT COBOKYIMHBIM (OOIIMM) MPOJYKTOM TNEPEeMEHHOTO (aKkTopa MNPOM3BOACTBA (B
HalleM clydae — TpyAa) M oOosHauaroT 7F,. OnHako B MHUKPO’KOHOMHYECKOM AaHAIIU3€

Ba’XHbI HE CTOJIBKO O6I_HI/IG IMOKa3aTcCJiu, CKOJIBKO CPECAHNUEC U ITPEACTIbHBIC BCIINYNHBI.

Cpennmii__nmepeMeHHBIH NPOAVKT (haKTopa NMPOM3BOJACTBA — 53TO OTHOIICHHE

COBOKYITHOTO TPOJYKTa IMEPEeMEHHOro (akropa K HCIHOIH30BAHHOMY KOJIUYECTBY 3TOTO

daxropa. Hanpumep, cpennuii npoaykr tpyaa AP, —3T0 COBOKYNHBINA MPOLYKT, NEIEHHBIN
Ha KOJIMYECTBO YacoB Tpyaa (L):

TP
(5.7) AP, :X, win AP, =—+.
L L
[TpuBenéHHAs BETUYHHA MTPEICTABISET COO0H MPOU3BOAUTEIBLHOCTH TPyAa B hopme 00bEéMa

BBIIYCKa 3a Ka)KJbli Yac Tpy/a.

MpumMep: oTCcnexxmBaHue NPoOou3BOAUTENIbHOCTU TpyAa. OTciieXXHBaHUE CPEIHETO

IpoayKTa pabOTHUKOB M CPAaBHEHHE €r0 C aHAJOIMYHBIM IOKa3aTeleM Ha KOHKYPUPYIOLIHX
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OpEeNNpUsITUSIX — OJKM3HEHHO BaXKHas 3aJada  pyKoBoauTesne.  ABTOMOOWIIbHAs
MPOMBIIIICHHOCTh — HATJISAHBIN TpUMep 3Toro. «bomblnas Tpoikay JTydIlInX aMEepUKaHCKUX
ABTOMOOWJIbHBIX KOMITAHUH YCTyNHJIa 3HAYUTEIbHYI0 YaCTh PhIHKA STIOHCKUM KOHKYpEHTaMm
B 70— — 80—¢ ronpl. B 90—e roapl HaMeTUIMChH MPU3HAKUA TOTO, YTO OHU BO3BPAILAIOT HA3a]]
yTpayeHHbIE MO3UIINH.

Pannue curnanbl, yKasbIBaloUIye Ha TO, 4YTO NOTEPS MOKET MPOU30NTH, MOCTYIAIHN YKE
B Hayaie 60—x romoB. K 1965 r. «Toiora» pocturina ypoBHS NPOU3BOJUTEIBHOCTH B
W3TOTOBJICHUH TPAHCIOPTHBIX CPENCTB (KOJIMYECTBO aBTOMOOMIICH Ha OJTHOTO pabOTHHKA) HA
50% BbIe, yeM y «Oonbpuiol Tpodku». A k 1975 r. e€ ypoBeHb NPOU3BOAUTEIBHOCTH
peBbICKI aMepuKaHCKui Ha 160%.

Tonpko B 90—x rogax aMeprKaHCKHE U €BPOMEHCKIEe aBTOMOOMIIbHBIE KOMIIAHUH CTalU
JIOTOHATH SIIIOHUIO 10 IPOU3BOAMTEIBHOCTU Tpyaa. Bc€ 3TO MOBTOPWIOCH U B OTPACIAX,
MIPOU3BOISIINX MOTOITUKJIBI.

AHrnmiickue npousBoauTean MoTouukioB « Hopron—Bunepc—Tpuymd» B konie 60—x
Hauane 70-X rogoB OOHApYXXWJIM, YTO TEPSIOT CBOM HEKOTJa BBICOKHE TMO3ULUU (IO
npojakaM, TPUOBLTH M BBICOKOW [I0JIe HA PBIHKE) IMEpeld JHUIOM CHJIBHON KOHKYPEHIIUU
ANOHCKUX Tmpou3Boauteneit — «Kapacakuy, «Smaxu» m «Xowas». Ilocme Toro, kak
OpUTaHCKOE TMPABUTEILCTBO WHBECTUPOBAJIO KpPYIHBIE CyMMBbI JEHEr B OTpacib 0e3
OIYTUMOI'O  pe3yJbTaTa, MHUHUCTP MPOMBIIUIEHHOCTH Opuk Bapnu  npuriacun
KOHCYJBTAIlIMOHHYI0 (GupMy «BOCTOH KOHCANTHHT Tpym» IS aHaIM3a MPOOJIEMBI.
UccnenoBanue Obu1o 3aKka3aHo B anpesne 1972 r. u 3aBepiieHo B Te4eHUE 4-X MECSIIEB.

KoHCynpTaHTBl yCTAaHOBWIIM, YTO Ha KaXIOr0 pabOTHUKA «XOHIbD» MPUXOAUIIACH
npoxykmus, skxBuBaimeHTHass 200 Mmotonukinam B roa. Hopma BbIpaOOTKM OpHUTaHCKOTO
pabotHuka BapbupoBana oT 10 mo 16 MororukinoB B roia. TakuMm o0pa3oM, KaKIbId
OpuTaHCKUN paOOTHUK 100aBIIsT 9 ThHIC. TOJII. K UCIOIb3YyEMbIM UM MaTepuaiam, a paboTHUK
«XoHmp» — okoyio 40 ThIC. M0UI. YPOBEHb OIUIAThl Tpylaa B SMoHMHM OBLT BBIIIE, YEM B
Benukobputanun (13 momn. B yac B cpaBHeHHH ¢ 11 goin. B 9ac), OJHAKO 3aTpaThl Ha
UHUIly MNPOAYKIMU OKa3aJMCh HUXKE, TIOCKOJIbKY MpeumMyniecTBa «XOHIbD» B

MIPOM3BOIUTEIILHOCTH TOPA3/I0 BHIIIE, YeM IMOBBIICHHBIC 3aTPaThl Ha 3apa0OTHYIO TUIATY .

Tabnuua 5—-1
MokasaTtenu fAnoHuna BenunkobputaHus
JlobGaBrmeHHast CTOMMOCTH 3a
40 ThBIC. IO, 9 TBIC. O,
roJ1 OTHUM paOOTHUKOM
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3aTpathl Ha omiaTy Tpyaa 1
25 TBIC. DOJLI. 21 TBIC. DOJLI.
paboTHHKA B TOA

CoOoTHOLIEHUE JAHHBIX
1,6 0,43
[oKasarejen

CnenoBarenbHO, SMOHCKHE PaOOTHUKM CO3/1aBalid J00aBIIEHHYIO CTOMMOCTh B 1,6 pasa
Oonblie cBoed 3apaboTHON miarhl. bpurtanckue pabOTHMKHM co3JaBaiu JA00ABICHHYIO
CTOMMOCTb, COCTaBJISIBLUIYI0 MEHEE IOJIOBUHBI TOTrO, YTO MM IulaTwiv. HeyauBurenbHO, 4TO
OputaHckue (HUPMBI, 3aHUMABIIME IMOJOBHHY aMEPHKAHCKOTO PHIHKA CPEAHUX M KPYIHBIX
MOTOLUKJIOB B 1969 r., k 1973 1. ckatunuch 10 9% peiHKa U1 cpeaHux moneneit u 19% —
JUTSL KPYITHBIX MOJIEIIEH.

IIpeneJbHBIA NPOAYKT NepeMeHHOro gakropa (npenenbHas MpOU3BOAUTEIBHOCTD)

OKa3bIBAETCSl OYEHb BaKHBIM ]ISl IOHUMAaHUS IPOU3BOACTBEHHOIO IIpolieCcca.

[Ipeanonoxum, Ha Gupme yxe paboraror 6 denoBek. Jlomyctum Takke, 4yTo 3TH 6
YeJI0OBEK, BCE BMECTE, MPOU3BOAAT B JAeHb 90 enuHull npoaykuuu. B nanHoM mpumepe 6
YeJIOBEK, padoTarone B TeUeHUE 8-4acoBOT0 pabovero JHs, — 3TO 00lIee KOIUYECTBO TPy/a,
ucnosb3yemoro ¢pupmoii 3a neHb. O603HaunM ero 6ykBoit L. 90 eauHuUI NPOIYKIMU — 3TO
00U, MM COBOKYITHBIM MPOAYKT TPy, BBITYCKaeMbI TP 3aJaHHOM OOIIEM KOJIMYECTBE
Tpyao3atpar. O603HauMM OOILIMI MPOIYKT Tpyna cumBoiioM y. Ilpeamonoxxum nanee, 9To
Biajaenel] (GupMbl HaHAT Ha paboTy emé OoIHOro uenoBeka (ceapbmoro pabouero). B
pe3ysbTaTe JHEBHON BBIMYCK MPOAYKIUMH—) —cTal paBeH 98 enununam. OueBUIHO, YTO
BCJIE/ICTBHE HaliMa OJIHOT'O JIOTIOJIHUTEIBHOIO paOOTHUKA OOLIUI NPOAYKT TPy/ia YBEIUUUTCS
Ha 8 enunuil (98 — 90 = 8). B namewm npumepe 8§ eIUHUI] — 3TO U €CTh NMPEACTbHBIA TPOIYKT
Tpyaa, T.e. MPOAYKT TPyJa JIOMOJHUTEIHHO HAHATOrO pabOTHHKA, MPOM3BENEHHBIH MM 32
OJIMH pabouuii ACHb.

[IpenenbHblit npoaykT Tpyaa (MP,) mnokasblBaeT, Kak HU3MEHUTCS OOIIMI MPOAYKT
TpyZa IpU U3MEHEHUH TPyA03aTpaT Ha OAHY €IMHUIY U MPU MPOUYUX PaBHBIX ycioBUsAX. OH

MOKET OBITh JIETKO MOJICUUTAH IO Clieaytomiei hopmyre:

_
(5-8) MP)L - AL)

rae Ay —u3MeHeHHe B 001IeM npoaykre (B 00bEMe BhITyCcKa MPOayKIuu); AL — M3MEeHEHHUE B

3aTparax Tpynaa. B Hamem npumepe

Ay=98-90=8 u AL=7-6=1.
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8 .
Cnenosarensno, MP, =T=8. MOXHO Tak»Xe€ CKa3aTh, YTO NPEACIIbHBIN MPOAYKT TpyJa

IIOKa3bIBaeT MPOMU3BOAUTEIBHOCTh IMOCIETHEr0 HaHATOro padorHuka. OTcroma ero apyroe
Ha3BaHHE — NIPEICIIbHAS IIPOU3BOAUTEIBLHOCTD TPYa.

Ecniu nHa mpenmpusitun paboraetr He 8, a 800 mnmmu 1500 uvenoBek, Torma MNPUPOCT
Tpyao3atpaTr Ha 1 eguHuiy OyneT GECKOHEYHO Majoi BEIMYMHOM, M MpeNelbHbI MPOIyKT
NEPEMEHHOTO (haKTOpa MOXKHO TPEACTABUTHh KaK MEPBYIO MPOU3BOIHYIO MPOU3BOACTBEHHON

byHKIHH:

o AV(L) _dy(L)
(5.9) MP,=lim I

dL

3akoH yMeHbIIawUlelics NpeaeJbHONl NMPONU3BOAUTETLHOCTH TepPeMEHHOI0
(pakTOopa mpou3BoACTBa (BO MHOTUX YU€OHMKAX OH UMEHYETCS TaKXKe 3aKOHOM YObIBaIOIIeH
OTJauu MepeMeHHoro (akropa). DTOT 3akoH ObuT chopmynupoBan emé B XIX Beke, U ero
CMBICJI MOXHO TepeJarh CIeAyIommM oOpa3oM. Eciam HEKoTopble WM XOTS OBl OJIWH W3
(aKTOpPOB MPOU3BOJICTBA, KOTOPBIC UCIIOJIL3YIOTCS B IIPOU3BOJCTBEHHOM IPOIIECCE, SBISFOTCS
(UKCUPOBAaHHBIMU B TEUYEHHE HEKOTOPOTO MPOMEXKYTKAa BPEMEHM (HampuUMep, KOJIMYECTBO
CTAaHKOB IMPCANPUATHA MOKCT HE HU3SMCHATHCA B TCUYCHHC FOIIa), TOorga HpceacibHas
MIPOU3BOAUTEIIBHOCTh MEPEMEHHBIX (DaKTOPOB MPOM3BOACTBA JUOO cpasy, JUOO HAauWHAS C
OIPENIEIEHHOTO0 MOMEHTa, HEMPEMEHHO HAYHET CHIDKAThCs. B HamieMm ciydae mepeMeHHBIM
(axTOpOM IPOMU3BOJCTBA SABISACTCS TPY, TAK KaK Mbl U3MEHSIEM KOJIMYECTBO 3aTPauyuBaCMOI0
TpyAa, HaHWMas JONOJHHUTENBbHBIX paboTHUKOB. [locimemoBaTenbHOE  TPUBIICUCHHE
JIOTIOJTHUTEIBHBIX PAaOOTHUKOB TpHU (PUKCHPOBAHHOM KOJIHMYECTBE CTAaHKOB XOTS M OyJIeT
YBEIIMYHMBATH BBITYCK MPOAYKIWU (PUPMBI, OJHAKO STOT MPUPOCT TPOAYKIUH OT PaOOTHI
KQXKIO0r0 CIEAYIOEr0 HAHUMAeMOro paOOTHUKA OKaXKETCS MEHbBIIE MO CPaBHEHHIO C TEM
IPUPOCTOM MPOAYKLUUH, KOTOPBIK OB MOJTydeH (PUPMOi OT pabOThI MPEIBITYLIET0 HAHATOTO
€0 paboTHMKA. JTO O3HA4YaeT, YTO MpeaesibHas IPOU3BOAMTENBHOCTh, T.€. MPOIYKT
MOCJICTHETO HAHATOTO paboTHHWKA (MPEACNbHBIA MPOAYKT TpyJa) yOBIBaeT MO Mepe
yBEJIMUYEHUS Ynciaa pabOTHUKOB Ha QupMme.

3akoH yObIBaroUled OTHaud, K COXKAJCHHUIO, HE MOXXET OBbITh J0Ka3aH CTpPOro
MareMatuuecku. Ho B 3TOM W HeT OOJBIION HYXIbl, MOCKOJBKY TOHSTHE YyOBIBAIOIICH
OT/IauM SIBJISIETCS YACTHIO MMOBCETHEBHOT'O OIBITA M s13bIKa. KOT/1a TOBOPST, UTO «y CEMH HSHEK
auTa 0e3 ria3a», TO UMEIOT B BUJY MMEHHO YMEHbILIEHHE MOJb3bl OT KaXA0H cieayrouei

HSHBKH: BCE OHU MMEIOT COOCTBEHHOE MHEHHME I10 MOoBOY TOI'O, KaK BOCIIMTLIBATH pe6éHKa, u
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B KOHEYHOM CU€TE TOJBKO MEMIAIOT APYT ApyTy. JlelicTBre 3aKoHa yObIBaIOIIEH MpeneabHOM
MIPOU3BOAUTEIBHOCTA MOXKHO IMPOWILTIOCTPUPOBATH Ha CIEIYIOLIEM ITPUMEPE.

[IpencraBeTe cebe, 4TO y KOTO-TMOO W3 Bac €CTh HEOONBIIOW YYacCTOK 3EeMIIU
(HammpuMmep, 6 COTOK) M BBl PEIIMIM BBIPACTUTH Ha HEM KapTodens. Kapromka Bepocia
Oonbluasg-npedosbluasi, U MNPUILIO Bpems €€ BbIKanbiBaTh. Bbl Hayanu BBIKaNbIBaTh, HO
3aMETUJIM, YTO OJHOMY YIIPABUTHCS C TAKUM OTrOpPOJIOM JOBOJIBHO CJIOXKHO. BbI 30BETE Ha
nomotib cBoero apyra Komto. Mcnons3ys npunnun cnenuanu3anuu (Bel komaete, a Koms
coOMpaeT KapTOILKy, NPOCYIIMBAeT €€ Ha COJHBIINIKE M CKJIaJbIBA€T B MEIIKH), BaM,
OUEBUJHO, YJACTCS 3HAYMTEIBHO TIOBBICUTH CPEIHIO MPOU3BOAMTEIBHOCTh TpyHa, T.€.
BBIIMYCK NPOAYKIMH B €IUHUILY BPEMEHHU, MPUXOASIIMNCA Ha KaXI0oro paboTHHKA. DTO
03HAYaET, YTO Mpe/eTbHas MPOU3BOUTENILHOCTh BTOPOro padboTHuka — Komu — Bo3pacTér no
CPaBHEHMIO C Ballel MpeAesbHON MPOU3BOAMTEIBHOCTBIO (CUTYyalus, KOraa Bbl padoTaeTe B
OJIMHOUYKY).

VYBuzeB, uto aeno uAET ObICTpee, BbI MPHUIJIANIACT HA CBOWM Oropon apyra Mumry, a
3areM ewé noapyry Mumm — Mamy, norom Omro, Camry, Butio, Buty u Bcex ocTalbHBIX
npusTeneil. BrioaHe BO3MOXKHO, 4TO NpeenbHbIM NPOAYKT Tpyaa Mwumm, a 3areM u Mamu
Bce enl€ OyAeT Bo3pacTaTh C yuy€TOM JajbHEHIIEH crenuanu3aluy U KOolepaluu Tpyna.
OIHaKO COBEPUIEHHO OYE€BUIIHO, YTO mpue3n Ha oropo Omu, Camm, Butn, Butel u agpyrux
pelsAT MpUBEET K CHIDKEHUIO MPEeIbHOTO MPOJIYKTa TpyJa. Bo-nepBbIX, y Bac MOXKET He
HAMTHCh TAKOTO KOJUYECTBA JIoNar, U pedara OyayT nmpoctauBath 0e3 aena. Bo-BTophix, yuem
Oosblle KOMIaHUS, TeM Oonblle pa3roBopoB. HauHyTcs OeckoHEUHbIE NEPEPBIBBI U
aHEKJIOThI — TYT y>ke He J0 pabotel! Ecim Ob1 y Bac 610 HEe 6, a 60 cOTOK 3eMiu, pedsita
MorIM OBl paccpeloTOUUThCS M HE o0marbes Jpyr ¢ apyrom. Ho B TOM-TO M Jieno, 4To
KOJIMYECTBO 3€MJIM y Bac B JaHHBIH MOMEHT BpPEMEHH (UKCHPOBAHO, a KOJIUYECTBO
paboTHHKOB Bo3pacTtaeT. HakoHer, eciu Ha Bamy (UKCHPOBAHHBIE 6 COTOK BBI NMPHUIIIACUTE
50 npy3ei, TO BeJIMKa BEPOATHOCTh TOTO, YTO YMEHBIIUTCS HE TOJIBKO MPEAEIbHBIA TPOIYKT
TPYAa, HO ¥ COBOKYITHBIH MPOJYKT, T.€. BCE KOJIMUYECTBO COOPAHHOI0 KapToders, IoToMy, 4To
TECHSCh Ha IIECTU COTKax, 50 4YeJOBEK 4YacTh BBHIKONAHHOIO YpO’Kas MPOCTO 3aTONYYyT B
3eMJTIO.

31ech HY)KHO o0OpaTUTh 0cO00€ BHUMAaHHUE Ha JIBa 00CTOATENbCTBA. Bo-mepBhIX, 3aKOH
yObIBaroeil MpenenbHOM MPOM3BOIUTENLHOCTH JEMCTBYET TOJBKO B TOM Ciydae, €CiH
HECKOJIbKO WM XOTS OBl OAWH W3 HUCHOJB3YeMBIX (UPMOI (PaKTOPOB MPOU3BOICTBA
(HampuMep, 3eMJIsi WM KalHTalx) OCTAlTCS (PUKCHPOBAHHBIMH B TEUYEHHUE OIPENEIEHHOTO

nepuoaa BpemeHu. Eciu ke Bce (hakTopbl MPOU3BOJCTBA SIBISIIOTCS EPEMEHHBIMH (T.€. UX
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KOJIMYECTBO M3MEHSETCS ), TOTJIa ATOT 3aKOH IepecTaéT neicTBoBaTh. B camoM Jerne, eciu Obl
B TpEABLIYIIEM TPUMEpPE MBI MOTJIH M3MEHUTHh KOJIMYECTBO JIOMAT, a 3aTEM U KOJIUYECTBO
3eMIIM, 3acaKeHHOe KapTodenem, TO BCEM MATHUICCATH pedAraM Hamuioch ObI JeN0 U HX
MPOU3BOIUTEIILHOCT BO3pOCIIa OBI.

Bo-BTOpBIX, 3TOT 3aKOH OTHOCHUTCS HE TOJBKO K YOBIBAaHHIO TPEICIIbHOM
NPOM3BOJUTEILHOCTH TPyJa. AHAJOTHYHBIM 00pa3oM OH JICHCTBYET NPUMEHHTEIBHO K
ar000oMy Apyromy (GakTopy HMpOHM3BOJCTBA, SBISAIOIIEMYCS NepeMeHHbIM. Hampumep, eciu y
Bac (UKCHUPOBAHBI 3aTpaThl TPyZa, HO MPH STOM BBl HApalUBAaE€Te KOJUYECTBO CBHIPhS M
MaTepUajoB, MCIOIb3yEMbBIX B MPOIECCEe MPOU3BOACTBA NMPOAYKTA, TO MAaTEPHAIOOTAaYa OT

KKJI0H JIOTIOJTHUTEIILHON €MHUIIBI 3aTPAT ChIPhs OYIeT CHUKATHCSI.
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I'padmyecknii _aHaJau3 0o0LIEro, CpeaHero M __NpeaejbHOro MNpoaykToB. Kpusas

COBOKYITHOTO TPOAYKTa OTpakaeT, KaK HM3MEHSETCS BBITYCK MPOAYKIHH MPU H3MEHEHUU
OJIHOTO U3 (HaKTOPOB, KOTJAA Jpyrue ocTaroTcs moctosHHbiMH. Ha puc. 5—1a uzobOpaxena

KpuBadgd COBOKYIIHOI'O IIPOAYKTA, OTpaXXarolmero COOTHOMICHUC MCKAY KOJINUYCCTBOM

A
Boimyck / TPy
EES =~ ~
IPOIYKIIUH C RS
B MeCHIl y N
(6]
Ll P
y
¥y [
Vo L:!< L** Yes10BeK0-uach!
TpyZAa B MECSIL
Puc. 5-1a (L)
Beimyck Ha
YeJI0BEKO-
yac TpyAa
AP
MP,
Vo L>K L*>k N Ye10BEKO-4aChI
Puc. 5-16 TPyAa B MecA

L)

NPUMEHSIEMOT0 TpyJa U 00bEMOM npoaykuuu. OOpaTuTe BHUMaHKUE: KPUBasi MOKa3bIBAET, YTO
MAaKCUMaJIbHO BO3MOJKHBIN BBIIIYCK NMPOAYKLHUHU NPU IOCTOSHHOM KOJUYECTBE BCEX JIPYTUX

(dakTOpOB, MOXKET OBITh AOCTHTHYT B Touke C, KOT/Ia KOJMYECTBO YacOB TPyJa B MECSIl

paBHo L”. Eciau npuMeHUTH GOJblilee KOJMYECTBO YacOB TPy[da, B COOTBETCTBHU C TOM
YacThlIO0 KPUBOH, KOTOpasi 0003HAYEHA IMyHKTUPOM, IMPOU3BOJACTBO MPOAYKIUH YMEHBIIUTCS.

EcrecTBeHHO, TOYKM, NpUHAJICKAIIME OTOM YAaCTH KpPHUBOM, HE BKIIOYAKOTCS B
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IPOU3BO/ICTBEHHYIO (DYHKIHNIO, TaK KaK 00BEM MPOAYKIMH, COOTBETCTBYIOIIMIA 3THM TOUYKAM,
MOXET OBITh MPOM3BENEH C MEHBIIMMU 3aTpaTaMH TPyJa U MPU TOM )K€ KOJIMYECTBE JPYTHX
(akTOpPOB MPOM3BOJICTBA.

MOXHO MOCTPOUTH KPUBBIE CPETHETO M MPEACITHHOTO MPOIYKTOB, UCTIONB3Ysl KPUBYIO
COBOKYNHOTO MpoxaykTa. CpenHuil NpOAYKT TPyAa MOXKHO OIPENENUTh, W3MEPUB HAKIOH
Jqy4a, UCXOSIIET0 U3 Havajla KOOPAMHAT U MPOXOJIIEro yepe3 TOYKY Ha KPHBOH 0OIIero
npoxykra. Tak, Ha puc. 5—1a TanreHc yria HakiIOHa Jiy4a, IPOBEIEHHOTO W3 Hadaia
KOOpJMHAT 4Yepe3 TOUKY A, paBeH %, T.€. CpeIHEMY NIPOAYKTY IIpH Tpyo3arpaTtax L,.

1

Cpenuuii mpoAyKT TpyAa IOCTHTaeT MakCUMyMa IIPH HWCIOJIB30BaHUHM KOJIMYECTBA

9acoB TPYy/a, COOTBETCTBYIOIIEI0 TOUKE KaCaHMUS JIyda, BEIXOSIIET0 N3 Hadalla KOOpAWHAT, K

KPHBOW COBOKYIIHOTO Mpojaykra. OTo Touka B Ha rpaduke @ (puc. 5—1), B koropoii

UCHONIB3yeTcst L 9acoB Tpyaa B MeCSI[ NPH HEU3MEHHBIX JPYrHX (akropax, U 00BEM
*
BBIITyCKa paBeH ) . B 5TO# Touke cpenHMii MPOMYKT TPyJda PaBeH Y 4 , 4eM HU3MepseTcs

HakJIoOH jayda OB. Haximon mro0oro jnyda, mMpoBEAEHHOTO 4Yepe3 KPUBYIO COBOKYITHOTO
MPOJIyKTa, COOTBETCTBYIOIIMH OONBIIEMY HJIM MEHBIIEMY, YeM L WCHONB30BAHHUIO TPY.a,
OyneTr MeHblue, yeM B Touke B. B 3Toil Touke, mosTomy, cpelHUN NPOAYKT TpyAa Oyner
MEHBIIIE, YeM B TOUKE B. AHAJIOTMYHO MOXHO 3aKIHOYHUTh, YTO CPEIHUI MPOAYKT TpyJAa B
touke C, COOTBETCTBYMOIIUI L~ eIWHUIAM TPY/Ia, MCHBIIIE, 4eM B TOUKEe B, Tak Kak HAKJIOH
ayya OC, wmesbllle, yeM HakioH Jydya OB. IlpoBens pas3inyHble Jydd 4epe3 KPUBYIO
COBOKYITHOT'O IPOJAYKTa, U ONpPENEIUB MX HAKJIOH, MOXKHO YBHMJETb, YTO CPEIHUHN NPOIYKT
Tpy/ia YBEIMYUBAETCS 110 TOYKH B, KOTOPOW COOTBETCTBYET MPHMEHEHHE L 4acoB Tpyna, u
IIOTOM HAYMHAET CHUKATBCS 10 MEPE YBEIMYEHUS IPUMEHAEMOTO TPy Aa.

KpuBast cpemnero mpoaykra mokasaHa Ha puc. 5—16. Ilo BepruxanbHOMl ocH
OTKJIAJBIBACTCA BEJIMYMHA CPEIHEro MpoayKTa TpyJa, u3MepsemMas B €AMHMIAX
IIPOU3BEAEHHOMN MPOAYKIUU 32 Yac TpyJa.

[Tockonbky mpenenbHbIA NPOAYKT €CTh HepBasi MPOU3BOJAHASA (PYHKLHH COBOKYITHOTO
IOpOAYKTa, TO Mbl MOXEM H3MepUTh MP, Kak TaHICHC yIJla HaKJIOHA KacaTeJbHOM,
MPOBEIEHHON K JAHHOW TOYKE KPUBOW COBOKYITHOTO MPOAYKTA.

Hakion kacatenbHONM K KaXI0H TOYKE KPUBOW OOIIEro MPOAYKTa OIpEaesseT

n3MeHeHne 00bEMa BBIITYCKA MNPOAYKIUHN JII OUYCHb MaJlbIX U3MCHECHUHN B 3aTparax Tpyaa:
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ﬁ. OTa BeIWYMHA MOKAa3bIBAET MPEACTbHbIA MPOAYKT KaXJ0ro yaca tpyaa. Touka A —3To

TOUKa rnepernda KpUBOM COBOKYIHOI'O MPOAYKTA, B KOTOPOM U3MEHSETCSI BOTHYTOCTh KPUBOH.
HakJjioH KpHBOW COBOKYIHOTO IPOJYKTa, & CJIEIOBATEIbHO, U MPEAEIbHBIN MPOAYKT TPYyAa,

YBCIIUYHUBAIOTCA OO0 TOYKH A, IIOCJIC MMPOXOKIACHUA TOYKH A ST BEIMYUHBLI HAYHMHAIOT

yMeHbIIaThcs. B Touke mepernba BTOpas MPOW3BOAHAs MPOU3BOJICTBEHHON (yHKIMU 1O L
paBHa HyJ10. B 3T0i1 TOUKE NepBasi MPOU3BOIHAS UMEET MAKCUMAJIbHOE 3HAYCHUE.

Ha puc. 5—16 kpuBas mpemenbHOro MpOAyKTa TPyAa MOCTPOEHA B TOW e CHCTEME
KOOpJMHAT, KOTOpasi MCHOJb3yeTCs JUIsl KpUBOM cpeiHero mnpoaykra. OOpaTure BHMUMaHUE,

qTo HpeI[CJIBHLIﬁ NpOAYKT TpyAda AOCTUTAaCT CBOCTO MaKCHUMyMa paHbLIC, 4YCM CpeI[HI/Iﬁ

npoayKT. IIpemenbHblii MPOMYKT CHUMKACTCSA OO HyIs B TOYke L~ 4acoB Tpyaa, B KOTOPOM
TAHTCHC HAKJIOHAa KPUBOM COBOKYIHOTO MpPOAYKTa paBeH Hymo. Eciu mpou3BoacTBO

NpoAODKaTh Mocie JAocTiwkeHuss Touku C, 00BEM BhIMycka OyneT coKpamaTthes. Y

IpeeNbHOTO0 MPOAYKTa TOMONHUTENBHBIX 3aTpar TpyAa mocie Touku L& Oymer
OTpHULIATEILHOE 3HAUCHUE.

Metoauuecku yno00HO OOBSCHATH AMHAMHUKY CPEJHET0 U MPEIENIbHOTO IMPOIYKTOB
HEPEMEHHOT0 (haKTOpa, OCHOBBIBAsICh HA KOH(UTYpalluu KPUBOM COBOKYIHOIo npoaykra. Ha
caMOM e JeJe BUJA KpPHUBBIX COBOKYIHOTO M CpEIHEro MpOAYKTOB OIpeNeNnsercs u3
JUHAMUKHA TPEIEeNbHOr0 NPOAyKTa. IJTa TOCIEIHss, B CBOIO OdYepelb, OOBACHICTCA
NEeiCTBMEM B KpPaTKOCPOYHOM  IIEpUOJE€  3aKOoHAa  yObIBawolled — IpelenbHON
IPOM3BOJIUTEIBLHOCTH NIEPEMEHHOI0 (PaKTOpa, peub 0 KOTOpoM Iuia Bbime. Ha ocHoBe aToro

3aKOHa cTpouTcsl KpuBass MP,, a xpuBas 0OILEro mpoxyKTa BOCIPOU3BOIUTCSA M3 HEE Kak

nepBooOpaszHas (QyHkuuu. dopma KpUBOM COBOKYIHOI'O MPOJAYKTa IPU H3MEHSIOLIUXCS
3aTpartax TpyJa U TOCTOSHHBIX 3aTpaTax Apyrux (akTOpOB OTpa)kaeT 3aKOH YObIBAHMS
IpelenbHON NPOU3BOAUTENBHOCTU. IIpenenbHblii IPOAYKT TpyJa YBEIUYMBAETCA TO TOUKH
A, 1OTOM HayuMHaeT yMeHplarbesd. B Touke C  COBOKYyNHBIH MNPOIYKT JOCTUIAET
MaKCHMyMa, a IIPeIeIbHbIN IPOAYKT TPyJa PaBEH HYJIIO.

IIpaBmiio  B3aMMOCBA3M MEXIy CPEJHUMH U MpEAeiIbHBIMUA  BEJIWYMHAMH B
MHUKPO’KOHOMHMKE SIBJIIETCSI UpE3BBIYAMHO Ba)KHBIM, TaK Kak OyJIET HCIIONB30BaThbCi U B
JIpyTruX Temax 3Toro Kypca. [loaToMy B JaHHOM riaBe Mbl OCTAaHOBUMCS Ha HEM MOAPOOHO U
chopmynrpyeM B oOmieM Buje. B mocnenyromux riaBax Mbl OyleM HCIOJIB30BaTh €0 yXKe

oe3 JOKa3aTcCIbCTBA.
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CpenHue u mpezenbHbIE YKOHOMUYECKHE TOKA3aTeIH CBS3aHBI CICTYIOUIMM 00pa3oM.
Jlo Tex mop, MOKa 3HA4YCHUE TPENeNFHOrO TOKa3zaTels OOoJbIle 3HAYEHHS CPEJHEro
nokasaressi, mocienHuil Bospactaer. C TOro MOMEHTa, KOTJa 3HAuY€HHE MPEJesIbHOrO
MOKa3aTessl CTAaHOBUTCS MEHbBINE 3HAYEHHsI CPEJHEr0 IOKas3aTessl, MOCIEeTHHA HadynHaeT
yOBIBaTh. 3HAUEHHE MPEAETHHOTO MOKa3aTelsl paBHO 3HAYCHUIO CPETHETO MOKa3aTels B TOU
TOYKe, T1e (PyHKIHS, ONMHMCHIBAIOIIAs CPEIHUM IMOKa3aTellb, JOCTHTAeT CBOETO HKCTPEeMyMa
(MakcUMyMa WM MUHUMYMA).

[Tokaxxem 310 ctporo dopmanbHo. Ilyete  f(x)—dyHknus mob6oro oOriero
HSKOHOMHYECKOTO TIOKa3zaTels. B maHHOM ciydae 3TO TNPOM3BOJACTBEHHAS —(YHKITHS,
MIOKa3bIBAIOIIAsl 3aBUCHMOCTh COBOKYITHOTO (0OIIEro) mpoayKTa OT KOJIMYECTBa TPY103aTpaT:

TP, = f(L). Torna ¢yHkuus m1000ro CpeiHEro mokasaress MOXET ObITh HpPEACTaBlICHa B

BUJIE:
(5.10) @

B HameMm KOHKpeTHOM cilyyae 3TO (YHKIHMSA, IMOKa3blBaOLas 3aBUCHUMOCTb BEJIMYMHBI
CPEIHETO NPOAYKTa OT KOJIMYECTBA TPYA03aTparT:

TP, f(L)

(5.11) 4P, = -

Hakonern, mo00il mpenenbHBIA TMOKA3aTeNlb IMPEACTABISET COOOW MEPBYIO MPOU3BOIHYIO

GyHKIMHA 00IIETO TTOKA3aTes:
(5.12) L s

[IpyuMeHHUTEIBHO K paccMaTpUBAEMO CUTyaluu 3TO (YHKIUS, OTpa)karollas 3aBUCHUMOCTh

MMPpEaACIIbHOTO NMPOAYKTA OT KOJIMYECTBA TPyAO3aTpar:

(5.13) wr, -17/(0) =L

q)yHKI_II/IH J1000r0 CpPCAHCTO SBKOHOMHYCCKOIO IIOKa3aTciisl MAOCTUTaCT OJBKCTPEMAJIBbHOIO
3HA4YCHUA B TOUYKEC, I'IC e€ IepBasa Mporu3BOaAHAS paBHA HYJIIO. Jlerko IIOKa3aTb, YTO HMCHHO B

9TO TOYKE 3HAUCHUA CPECAHECTO U ITPCACIIBHOT'O MoKazaTeJiel COBIaAaloT:

(5.14) [f(x)] _S@af@

2
X

(5.15) x’>0=f'(x)-x—f(x)=0
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(5.16) =/'(x)= S ix), 4TO M TPebOBATOCH 10KA3aTh.

@OyHKIMSA CpeJHEro Iokaszarens (B HamleM ciaydae (yHKUUS cpefHero mpoxykra AP)

BO3pAacTaeT, Korjaa e€ nepnasi IPOU3BOAHAsL OOJIbIIE HYJIS:

(5.17) (&j >0
x X

Jlerko nokaszaTh, 4TO B 3TOW CUTyallud MHPEJEIbHBIN MOKa3aTesb % 0OJIbIIIE CPETHETO
Vx.
(5.18) (f(x)j'ZJ”(x)vc;f(x)-l>0
X X
(5.19) f'(x)x-f(x)>0= f'(x) >%

AHaJIOTHYHO MO’KHO IIoKasaTrb, 4TO C€CJIK Hpe,[[eJ'ILHHﬁ IMMOKa34aTejib MCHbIIC CPEAHETO, TO

(GyHKLUS CpeHero nokas3arens yObIBaer:

(5.20) (&j <0
x P

(5.21) jf’(x)-x;f(x)-l<0
X

f()

X

(5.22) /() -x-f(x)<0= f'(x)<

OTa B3aUMOCBS3b MEXIY CPEIHHUMH M MpPEIeiIbHBIMU BEIMYMHAMU OTpa’keHa Ha rpaduxe

CpPEIHEro M MPEIEILHOro MPOAYKTOB Tpyaa (cM. puc. 5—16).

§3. MpounsBoACTBEHHbINA NPOLIECC B AO/ITOCPOYHOM nepuoae.

B nonrocpouHom nepuoje y GUpMbI HET MOCTOSIHHBIX (PaKTOPOB MIPOU3BOJICTBA; BCE (DAKTOPHI

CTaHOBSTCA TNepeMeHHbIMU. [losToMy 00BEM BbIycka y mpeactaér Kak (yHKIHUS OT
HECKOJbKUX TepeMeHHbIX: )y = f(X,,...,x,). MHOrma B 3KOHOMUYECKOM aHaiu3e ObIBAET
yI0OHO BBECTH JOMOJHUTENBHYIO MPEANOCHUIKY O TOM, YTO (pupma HCIONIB3yeT HE 7, a

TOJIbKO J1Ba (haKTOpa MPOU3BOJCTBA, 00a U3 KOTOPBIX SIBJISIIOTCS IepeMeHHbIMU. B yacTHOCTH,
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9Ta MPENNOChUIKAa CTAHOBUTCA HEOOXOAMMOM, €ClM Mbl XOTHM IPOBECTH TIpaduyecKuii
aHaJIu3 IPOMU3BOJCTBA B JOJITOCPOYHOM MEPHOJIE.

Mbl  paccMOTpenu  TPOM3BOJACTBEHHYIO (YHKLIHMIO KaK BO3MOXHBIM  €I10co0
npecTaBiIeHUs TeXHOIoruu. /s cirydast ¢ AByMs mepeMeHHBIMU (PaKTOpaMu MPOU3BOACTBA
MBI MOKEM TaKXe JaTh rpaduyeckoe NMpeicTaBIeHUE TEXHOJOTHH B BUAE KApThl U30KBAHT,
KOTOpasi SBJSETCS MPOEKUMEH JMHUN YpOBHS NPOU3BOACTBEHHONW (DYHKIMM Ha IJIOCKOCTb

(x,,x,). Cm. puc. 5—-2.

X2

Y3=200
Y2=150
Y1=100

Puc. 5-2 X1

M30kBaHTa MOKa3bIBAET TAKUE KOMOMHAIIMY 3aTpaT ABYX (PaKTOPOB IIPOU3BOACTBA (X, U

X,), TIpU KOTOPBIX MPOU3BOIUTCS OJMHAKOBBIA 00BEM BBIITYCKa, HAIPUMED, V).

Maremaruuecku: f(x,,x,)=),, TA€ ¥, —3aJaHHbII OOBEM BBIIYCKA, HAIPUMED,

f(x,,x,)=100.
CBOMCTBa U30KBaHT.
1. OdyeBugHO, YTO KapTa HM30KBAHT OYEHb IOXO0XKa HAa KapTy KPHUBBIX Oe3pa3mudus.

O,I[HaKO B OTIMYHUE OT KPHUBBIX 6e3pa3nnqnﬂ KaxXaasd H30KBaHTa MHPCACTaBJIACT

H3MepsieMblii ¥ BIIOJIHE ONpeieéHHbI YpOBEHb BhIMyCKa. B 3TOM cMbicie Teopus

NPOM3BOJICTBA SIBJIIETCSI B OOJIbIICH CTENEHW KapAWHAIMCTCKOH, 4YeM TEOpHs
notpednenus. [loaToMy Mbl ropasgo B Oonbllell CTENEHH OyJeM HHTEPECOBATHCA
dbopMOli M30KBAaHT M HMX B3aMMOCBS3bIO C MPOW3BOJICTBEHHOW (DYHKITMEH, YeM MBI

MHTEPECOBAINCH TOYHOM (POpMOI KpUBBIX Oe3pa3nuyusl.
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2. M30KkBaHTBl HE TMepecekalT Apyr apyra. [lpeamonoxkum, 4YTO 3TO HE TakK U

PAacCMOTPHM CUTYAIHIO, MOKA3aHHYIO Ha pucyHKe 5—3. M3 pucyHKa mojydyaercsi, 4To
dupmMa MOXKET MPOU3BOAUTH pa3Hoe KoinudecTBO Bhimycka 100 en. m 150 en.,
UCTIONB3Ys OFHY U Ty e KOMOMHAaIMIo0 (GakTOpOB MPOU3BOACTBA. B peanbHO KU3HH
9TO B NPUHIUIE BO3MOXHO, €CIM IPOU3BOACTBO HE BCErJa OCYIIECTBIIAETCS
¢ ¢pextuBHO. OHAKO celyeT UMEeTh B BHJY, YTO M30KBAaHThl — 3TO JMHHUU YPOBHS
NPOM3BOJICTBEHHOM (YHKLUH, a TMOCIeAHsAA, [0 ONpEeIeNeHUI0, ONpeaeseT
MaKCHUMaJbHO BO3MOJKHBI YPOBEHBb BBIITyCKa MPHU JaHHOM KOJIHWYEeCTBE (haKTOpPOB

npousBojcTBa. M He nmomyckaer Hed()(EeKTHBHOTO MPOHM3BOJACTBEHHOTO IpOIIECcCa.

Puc. 5-3 X1 : Puc. 5-4

CrnenoBarelbHO, 3TO  CBOWCTBO  HM30KBAaHT  BBITCKAET W3  ONpPEICICHHS
NPOM3BOJICTBCHHON (DYHKIIMH: €CJIM Mbl MOXKEM W3 JaHHOW KOMOWHAImu (hakTopoB
MPOU3BOACTBA «BbIXKaTh» 150 ex., To MBI HE cTaHeM Mpou3BoAuThH Bcero 100 en., Tak
KaK d3TO HE MAaKCHUMaJIbHO BO3MOXHBIH BBITYCK W I0O3TOMY HE OIMCHIBACTCS
IPOU3BOJACTBCHHON QyHKIHEH. ToT (hakT, 4T0 MPOU3BOJACTBECHHAS (DYHKIINS SBISICTCS
MOHOTOHHO BO3pacTaroliei, 00ecrnevYnBacT HAIWYHE Yy M30KBAaHT 3-T0 U 4-T0
CBOWCTBA, a NPEIMOJIOKEHUE O CTPOrod KBa3W-BOTHYTOCTH IPOHM3BOJCTBEHHOM
GyHKIIMN 00ecTieunBaeT S-€ CBOMCTBO (CTPOTYIO BBITYKIIOCTh) H30KBAHT.

Ilycts  mpousBoxactBeHHass — GyHKuuss  y = f(x,,x,)  ABISIETCI  MOHOTOHHO
BO3pacTarollell Ha BCEM HMHTEpBaJlieé HEOTPHULATENBHBIX 3HAYEHUH X, TOrnAa, 4em

Jaibllie OT Hayala KOOpJAHMHAT (B CEBEPO-BOCTOYHOM HAIPABICHHH) PACIIONOXKEHa

M30KBaHTa, TeM 0oJiee BHICOKUN YPOBEHb BBIITYCKa OHA MPE/ICTABIISET.
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4. Ilpu monHoTOHHO BO3pacrtaromieii [ID wn30KkBaHTHI OyayT HWMETh OTPHIIATEIIBHBIN

af(‘xlaxZ) > O
Ox. ’

1

HaKJIOH. CJICOOBATCIIbHO, CCJIIM Mbl YBCIIMYUM 3aTpaThbl IICPBOTO

daxTopa mpu (pUKCHpPOBAaHHBIX 3aTparax 2-ro (pakropa, TO BBIITYCK BO3pacTéT. A
BJIOJIb M30KBAHTHI OH MOCTOSTHEH. 3HAYMT, YTOOBI COXPAHHUTH IMOCTOSHHBIM BBIMTYCK
IpU yBEIMYCHUH 3aTpaT OJHOTO M3 (PAKTOPOB, 3aTpaThl IPyroro (axkropa HyXKHO

YMEHBUINTb.
5. TlpeamnonoxuB CTPOTyI0 KBa3U-BOTHYTOCTb NMPOU3BOACTBEHHON (PYHKIUH, MBI BBEIEM
em€ oJHO CBOMCTBO (Camblif YaCTHBIM cilydail) H30KBAHT — UX CTPOTYIO BBITYKJIOCTb
(cMm. puc 5—4).

Crporasi BBIIYKJIOCTb W30KBAHTHl O3HAYaeT, YTO €CJIM Bbl MOXKETE MPOU3BECTH )
eIMHUI] BBITYCKA M TIPU KOMOuHAImu (akTopoB (x,,X, ) u Tpu koM6uHamuu (X, ,X, ), T.€.
3T KOMOMHAIMM TpUHAIIEKAT OJHOM H30KBaHTE y (M 3TO — pa3Hble KOMOMHAILWU:
(xi,x,) # (X7, x3)),

(5.23) rorma t-x'+(1-1)-x">y Vte(0,]).
CBOMCTBO CTPOTOM BBIMYKJIOCTA HA3bIBACTCS TAKXKE CBOMCTBOM yMeHblnawmieics MRTS
(IpH IBM>KEHUU BIPABO MO U30KBAHTE).

[Tycts cymectByer I1d y = f(x,,x,), Toria HOpMa TEXHOJOIMYECKOIr0 3aMelIeHNs

0JIHOTO (haKTOpa MPOU3BOJCTBA JPYTUM IMOKA3bIBAET, HA CKOJIBKO €AMHUIL CIIEAYET YBEINUUTh
3aTparhl BTOPOro (pakTopa MPOM3BOJACTBA, €CJIM Mbl XOTHM YMEHBIIUTH 3aTPaThl MEPBOTO
¢axTopa Ha 1 enMHUILY, COXpaHUB MIPU ITOM HEU3MEHHBIM 00BEM BBITyCKa.

Ax
RTS,, =——2
(5-24) 1,2 A_xl y — yﬁx

[Tpu Ax, — 0 MBI IEPEXOIUM K NPEAETBHON HOPME TEXHOIOTMYECKOTO 3aMEILEHHS

(5.25) MRTS,, = lim | -2 |- 4%
T a0l Ax dx, | y= Y

MRTS w npepenbHass nNpou3BOAUTENIbHOCTb (PAaKTOPOB NPOU3BOACTBA.

[Ipennonoxum, 9To 00BEM BBIITyCKa ) SIBIAETCS MOCTOSHHON BETHMYMHOH, (T.€. BCe HAOOPHI
3aTpaynBaeMbIX PECYPCOB DPACIOJOXKEHbI Ha OJHOM H30KBaHTe). Torna mnepBbIi MOHBIN

mddepennman GpyHkuun y = f(x,,X,) TOKIECTBEHHO PaBEH HYIIIO:

113



dy = ZAC) dx, + 2AC) dx, = 0.

(5.26) . e
Otcrona:
ox) ., _ I
(5.27) G—)Cldxl = ox, dx,
o (x)/ox, _ dx, _ MR
(5:28) Hriojan,  ay M T p,

Onpenenenne MRTS depe3 COOTHOIICHUE MPENETbHBIX MPOAYKTOB (PAaKTOPOB MPOU3BOICTBA
HATOJHSET STO MOHATHE dKOHOMHUYECKHM CMBICIIOM B OTIMYHME OT TEPBOTO OIpeaeTeHHs
(5.25), koropoe packpbiBaeT HaM T'eOMETPUYECKH cMbici MRTS Kak TaHTeHCa yria

HAKJIOHA KacaTeabHOM K W30KBaHTE. O6paTI/ITe BHMMAHHC, 4YTO HM3O0KBaHTa HMCCT

. dx . .
OTPHUIIATEJBHBIA HAKIOH M g0 =—2= OK&KETCA OTPHLATENbHOM BenuuuHoi. Ho

X

i

MRTS — noyio)uTebHas BEJIMYNHA, TOTOMY YTO >0, tak kak MP, >0 u3 onpeneneHus

2
IPOM3BOJICTBEHHOM (PyHKIMH Kak cTporo Bo3pacratomieir. [loatomy, Beipakas MRTS uyepes

TAHI'CHC YTI'JIa HAKJIOHA (HpOI/ISBOI[HYIO), MBI JOMHOKAa€M 3TO BBIPAKCHUC HA (—1)1

dx,
(5.29) MRTS = (—1).61—)61 >0,

CTpOFaSI BBIIYKJIOCTb HU30KBAHT TOXACCTBCHHA TOMY, UYTO 3HAYCHUC MRTS

YMCHBIIACTCA IIPU ABWIKCHHUU BAOOJb H30KBAHTBI CJICBAa HAIIPAaBO. OT0 O3Ha4YacT, 4TO IIpU

X
0oJiee BHICOKOM COOTHOIIEHUU —= MRTS siBnsercs OONbIIMM MOJ0KHUTEIbHBIM yucioM. C
X,
1

JIPYTO#l CTOPOHBI, KOT/1a B OOJIBIIIOM KOJIMUECTBE HCToNb3yeTcs daktop 1, MRTS mpuHUMaeT

MEHBIINE 3HAUCHHS.
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MareMmaTHdeckoe 00bsICHEHHE ITOr0 Q)aKTa OCHOBBIBACTCA HA NPCANOCBUIKE O TOM, YTO

IPOM3BOJICTBEHHAs! (DYHKIMS SBJISETCSI CTPOro KBa3U-BOTHYTOM. I'opazno OOmbIInii MHTEpEC

A
X3 I,
A
10
2x) \ X2
Il
B
x° Y2 o
x; x, = fix
;_xg ..................... xl y:2
0
- :1
y:% y=y N
l_xo xo 2x0 X,
2 1 1 Puc. 5-5

MPEJICTaBIsIeT SKOHOMHUYECKOEe 3HaueHue yObiBaHUS MRTS ¥ peanbHOCTh MPEANOCHUIKH O
BBIITYKJIOCTH H30KBAHT. BBIHyKJIOCTB HN30KBAHT K Haydajlly KOOpAWHAT ACMOHCTPUPYCT TOT
¢dakT, 4TO (PaKTOPHl MPOU3BOJACTBA SIBJISIIOTCS OJHOBPEMEHHO W B3aUMOJOMOJIHSIOMIMMH U
B3aMMO3aMEHSAEMbIMHU. DTO BaXHO, TaK KaK XapaKTepU3yeT TMOKOCTb TEXHOIOTHIA.

DKOHOMHYECKasi TTpUYMHA YMEHbIIeHuss MRTS COCTOMT B TOM, YTO B OOJIBIITMHCTBE
oTpacield (pakTopsl MPOU3BOACTBA HE SIBISIOTCS aOCOMIOTHO B3aMMO3aMEHSEMBIMH: OHH U
JOTIOJTHSFOT JPYT APyra B MPOU3BOJCTBEHHOM Tiporiecce. Kaxapiii pakTop MOXKeT nenarh To,
YTO HE MOXET CIIeNaTh WM MOXKET CIeNaTh XyXke Ipyroi (hakTop Mpou3BOJICTBA.

KpuBHu3Ha HM30KBaHT OTpa)kaeT TPYIHOCTH, KOTOpPbIE BO3HUKAIOT MPHU 3aMEHE OJHOTO
daxTopa IpyruM B paMKax JaHHOTO 00b&éMa Belmycka. OHU Pa3IUYHbI ISl Pa3HBIX OTPACIEH.
Hampumep, Ha ¢abpuke 1o MpoU3BOJICTBY CTYJIBEB OTHOCHUTEIBHO MPOCTO 3aMEHUTH PaboTy
MallMH pPY4YHBIM TpyAoM. Ho 3TO mnpakTHyecKd HEBO3MOXKHO CJielNaTh B XHMHUYECKOM

MMPOMBIINIJICHHOCTH.
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CTeneHb 0THOPOIHOCTH NNPON3BOACTBEHHONH (DYHKIIMH M OTAAYA OT MACIITA0A. 31€Ch MEI

XOTHUM TPOAHAIM3UPOBATh, KAaK H3MEHUTCS OOBEM BBIMYCKAa B PpE3yJIbTaTe W3MEHEHHS
Macmtaba Bcex (PaKTOpPOB IPOM3BOACTBA B OJMHAKOBOH MHPOMOPIMHU. DTO COOTBETCTBYET

JBIKEeHUIO Baosb yda OA win OB, moka3aHHbIx Ha puc. 5—5. [lycTh cHauama BBITYCK

YBCIIMUUBACTCA W MBI IIEPEXOJUM C HM30KBAHTLI 10 Ha HM30KBAHTY ]2. HepBOHaanIBHO MBI
HAXOJWINCh B TOYKE X  Ha WM30KBaHTe [,, T.e. MCIONB30BAIM X, M X; (DAKTOpOB
pou3BoACTBA. J/Is TOTO, YTOOBI MOMACTh HA M30KBAHTY [, €cTh JBa croco6a. MBI MoxkeM
6o yIABOMTH 3aTpaThi 06OMX (DAKTOPOB M MEPEMECTHThCA B TOuKy x° =(2x.,2X;) Ha

U30KBaHTe /,, MO0 WM3MEHHWTH NPONOPLUHU (COOTHOLIEHHE) (AKTOPOB IPOU3BOJACTBA U

3 X o

IIEPEABUHYTHCA B TOUKY X~ Ha M30KBaHTE ]2, I7Ie COOTHOILICHUE —= YMEHbIIUTCS. BaxHbii
X
1

Clly4yail U3MEHEHUsI PONOPLHUI HCIONB3YEMbIX (PaKTOPOB MBI PACCMOTPENN B MPEIBbIAYIIEM
naparpadge. A s aHanM3a OTAadd OT MacmTala, MpOoaHAJM3UpPyeM TEpBBIA Clydail —
IBIKeHUe BAOJdb yda OA. [{ns Toro, 4ToObl yBETHMYUTH (YMEHBIIUTH) O0BEM BBIMYCKA U
COXpaHUTh TPH 3TOM COOTHOIICHHE (HAKTOPOB, HYKHO YMHOXKHTH KOJIMYECTBO Ka)IOT'O

¢axTopa Ha mapamerp macuraba S > 0. DTo S5KBUBAJICHTHO JIBUKEHUIO U3 Havaja KOOPIAHHAT
uepe3 Touky x’. Ecim S <1, To MacmTa® MpOM3BOACTBA YMEHBIINTCA M IBIKCHHE OymeT
TIPOMCXOUTh U3 TOUKM X' B Touky x'. Hamportus, ecmu S >1, To MacmTab IpOM3BOACTBA

YBEIIMUMTCS, a JBIDKeHHe MAET M3 Touku x° B Touky x°. Ha rpapuke (5—5) B mepsom
1

ciay4ae S =—, a BO BTOpOM ciay4ae S = 2.
2 b

Korna wmbl wucciaenyem 3¢dekTtsl u3MeHeHHs MacuiTaba, HauyuHas C HEKOTOPOM

HepBOHaanLHOfI KOM6I/IH&I_[I/II/I (1)aKTOpOB MMPOU3BOACTBA X, MBI MOXEM 3allucaTrb
MIPOM3BOJICTBCHHYIO (DYHKIIHIO, KaK

(5.30) y=/(s-X)=y(s;X)
U PaCCMOTPETh KaK U3MCHACTCA )y C U3MCHCHUCM macurraba NIpOU3BOACTBA IIPHU TOM, YTO

COOTHOIIIEHUE (PAKTOPOB OCTAETCS MTOCTOSTHHBIM.

DJIACTHYHOCTh _MacmiTada ecTh Mepa pearupoBaHHs BBIyCKa Ha paBHOE

MMPONoOpHUOHAIIBHOC N3MCHCHHUEC BCCX (baKTOPOB MMPpONU3BOACTBA.

116



dy
Y :Q.£>0

5.31) £-
( ) E 5wy

DnacTHYHOCTh MacmTaba (£) usMmepser (MpuOImKeHHO) MPOIICHTHOE N3MEHEHHE B BBIITYCKE
OPOAYKIUH B pe3yjbTaTe OJHONPOLEHTHOIO M3MEHEHHUs KOJIM4YecTBa BcCeX (haKTOPOB
IPOM3BOJICTBA, T.€. B pE3yJIbTaTe U3MEHEHHs MaclITada onepamuii. Y BeIMYMBaeTCs BHIITYCK B
OOJBIIeH WM MEHBIIIEH CTENEHH, YeM MacITald MPOU3BOJICTBA, 3aBUCUT OT TOTO, SIBIISICTCS JIA
KOA(PGUIUEHT 37acTUYHOCTH £ OoJbllie Win MeHsbIe 1:

ecn E > 1, TO BO3pacTaroIiada oraada oT MaCH_ITa6a;

ecnu E =1, To HaOIrogaeTcs MOCTOSIHHAS OT/a4a;
eciim E <1, To mMeeT MecTo yObIBaromias oTaada oT MacIirada.

IHousiTe oTmauum oT Macmradoa, wiau dddexT MacmTada NMPOU3IBOACTBA, HACTOJLKO

Ba)XHOE MOHATHE, YTO HA €0 IKOHOMUYECKOM COZIEPKaHUU HEOOXOJMMO OCTAaHOBUTCS 0CO0O0.

B nonrocpounom meprozae GpupmMa MOXKET YBEIHYUTh KOJHMUECTBO BCE MCIIOIB3yEMbIX B
MPOU3BOACTBEHHOM Iporiecce (pakTopoB. OHA Jake MOXKET TOCTPOUTH HOBBIE 3aBOJABI. DTO U
€CTh TpOllecC pacUIMpeHusi Mmaciitada MPOU3BOJACTBA, KOTOPBIM pe3ylbTUPYETCsS B
JIOTIOJTHUTEIBLHOM MPUPOCTE BBITyCKaeMoll mpoxyKuuu. [Ipenmnonoxkum Temepb, UTO
NpeAnpusTHe, UMEIOIIee OJIUH LIeX 10 MPOU3BOACTBY O0YBH, PELINIIO PACHIMPUTH MACIITA0BI
CBOEH JesTeNbHOCTH U MOCTPOUIIO elI€ OJIMH TOYHO TakoH ke 1ex. OHO yCTaHOBUJIO Ha HEM
TaKo€ K€ KOJMYECTBO 00OpYJOBaHMs, KaK B CTapOM Li€Xe, HaHSJIO CTOJIbKO )K€ pabouux u
3aKyMHUIIO CTOJIBKO K€ CBIPhS U KOMIUICKTYIOIIUX u3Aenuil. HerpynHo mojcuurtaTh, 4TO B
3TOM Cllyyae KOJMUYECTBO KAXKIOTO MCIOJIb3YEMBIX (PAKTOPOB BO3pOCIIO B /1Ba pasa. [Ipu sTom
00BEM BBIITyCKa MPOAYKIIUH MOXKET YJIBOUTHCS, HO MOXET BO3pacTH OoJiee UM MEHEE YeM B
JIBa pasa.

Ecnmu mpu yBenuueHMH 3aTpaTr KaxkIoro M3 BcexX (DaKTOPOB MPOM3BOJACTBA B 1 pa3
00BEM BBITTyCKa TPOAYKIMHA BO3pacTéT Ooinee 4eM B n pa3, TO OyAeT HMEThb MECTO
MOJIOKUTENbHBIN  (yBennuuBaromuiicss) 3ddext wmacmraba mnpousBojcTBa. Ecmu mpu
YBEJIMUEHUH 3aTpaT KaXJI0ro u3 pakTopoB MPOU3BOACTBA B /1 pa3 00BEM BBITyCKa BO3PACTET
TaKkke B n pa3, TO OyJeT MMETh MECTO MOCTOSHHBIM 3(pQeKT macmrada MpOU3BOJICTBA.
Hakownen, eciu npu aHaJIOTMYHOM YBEJTMYEHUU 3aTpaT (aKTOPOB 0OBEM BBITYyCKA MOBBICUTCS
MEHEee YeM B 1 pa3, TO CKaKeM, 4TO HaOIIoAaeTcs OTPULATENIbHBIN, NI YMEHBIIAOIIUNCS,

ad ekt pocta MaciTaba MPOU3BOJICTBA.
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[TpenmnonoxuM, 9TO B HalleM TMPUMEPE KOJIMYECTBO BBITyCKaeMOi 00yBH BO3pOCIO B
2,5 pasa, T.e. BBIIIYCK pacTET ObIcTpee, yeM 3aTparhl (aKTOpOoB. ITO 03HAYAET, UTO MBI UMEEM
JIeNI0 ¢ yBenu4HBaromieiics otgaueil or macmrada. Eciu Obl kommdecTBO 00yBU BO3POCIO
TOJILKO B TMOJITOPA pasa, To uMesa Obl MecTo yObIBaroliast oTAada OT MaciTadba. YBeInueHne
K€ BBIITyCKaeMOW 0OyBH POBHO B JIBa pa3a MPOACMOHCTPUPOBAIO OBl MOCTOSHHBIN D PeKT
macmTaba Tpou3BOACTBa. YacTo B JHTEparype TOHATHE <«OKOHOMHUS Ha MacmTade»
UCTIOJIB3YETCsl KaK CMHOHHUM TIOHSITHS «yBelauuuBarommiics 3¢dekr (ormava ot) macmrada

IMPOU3BOACTBAY. TeM He MeHee 3TO HE OJHO U TO XKe. JKoHOMMSI HA MacHiTade O3HA4YacT

pPOCT TPOM3BOIUTENHHOCTH (HAaKTOPOB IMPOU3BOJICTBA BCIEIACTBHE YBENIWYCHUs (HUpMOit
MacmTaba MpOW3BOACTBEHHBIX ONEpalnii WM yMEHBIICHHE 3aTpaT HA €IUHHUIYY MPOIYKINU
Ipu yBeIWYeHUH 00BEMa mpoms3BoacTBa. [Ipu 3TOM HapammBaHue (GpakTOpOB MPOM3BOACTBA
MOJKET OCYLIECTBIATHCA B Pa3HbIX Mpomnopuusax. bonee Toro, oguu akropsl mpous3BoacCTBa
MOTYT 3aMmemarbes ApyruMu. [loHstue «dpdexT Macmrada», WM «oTAada OT MacmTabay,
IpearoaracT yBeJIHMYCHNE 3aTpaT HCIONB3yEMBIX (aKTOPOB NPOM3BOJACTBA B OJMHAKOBOE
YHUCIIO pa3, T.e. NpearnojaraeT pocT 00bEMa BBHITyCKa NPH COXPAHCHWH HEU3MEHHOU
IPOMNOPLUU MEXY HCIONb3yeMbIMH (akTopamu. Takum oOpa3oMm, S5KOHOMHUsSI Ha MaciuTade
BKJIIOYAaeT B ce0sl M YBEIMUYMBAIOMIMKCH APQeKT macmrTada NpOW3BOJACTBA KaK YaCTHBIN
Clly4aii, HO B cBOEM OoJiee 00IIeM BHIE JOIMyCKaeT N3MEHEHHE BCeX KOMOWHANNI BBOJMMBIX
(akTopoB MO Mepe n3MeHeH!sI 00bEMa BBITYCKa MPOTYKIHH.

JUis  OTHOPOJHBIX MPOU3BOJACTBEHHBIX (YHKIMHA XapakTep OTHauyd OT Macuitaba
OTIpeNIeNsIeTCs CTENIEHBIO OHOPOAHOCTH (DyHKIMU. Kak n3BeCTHO U3 Kypca MaTeMaTHYECKOTO

aHanusza, QyHkuus f(x,...,x,), ONpenenéHHas U1 BCEX HEOTPHLATENbHBIX 3HAUYCHMI

(x,5...,x,) 20, sIBISETCA OAHOPOJHOI CTENEHU ¢, €CIM AJS KaXka0ro s >0 Mbl UMEeM:

(5.32) f(s-x,..s:x,)=5"f(x,...,x,)
[Ipou3BOACTBEHHAs (DYHKIHMS SBIAETCS OJHOPOJHOM CTENEHU f, €CIH yMHOKCHHE
KOJIMYECTBA BeeX (PaKTOPOB HA MapaMeTp MaciuTaba s IPHUBOAUT K YBEIUYECHMIO BBITYCKA B
s' pas. Korma t=1, npou3BoacTBeHHas (YHKIHMS HA3BIBACTCA JIMHEHHO OIHOPOIHOIA.

MHorue Mozenu npearnosuaramT, 4to f(x,, X, ) —IMHEHHO OJHOpOIHAas (PyHKIHUS, IOTOMY YTO

Takasi yHKIUS UIMEET MHOTO CBOMCTB, KOTOPBIE IOMOTAl0T aHAITU3Y.
[ToncunTaeM 37aCTUYHOCTD MacHITaba Al OHOPOJHON CTENEHU ¢ MPOU3BOJACTBEHHOM

byHKIHIH:
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g s _dfsxsxy) s _ds'f(x.x) s
ds y ds S(s-x,8-x,) ds 5" f(x,x,)
=t.St—]_f(x1’x2).t;=t
s .

S (xp,x,)

[TockonbKy JHHEWHO OMHOpOAHAs (YHKIMS UMEeT f =1, TO JIETKO BUIETh, YTO JMHEHHO

(5.33)

OJTHOPOJIHAS TPOU3BOICTBEHHASA (DYHKIIMSI KMEET MOCTOSIHHYIO OTAa4yy OT MaciuTada mpu Bcex

KoMOuHanuax (akropoB npousBozcTsa. Eciu ¢ >1, To E >1 u npousBoacTBeHHast GyHKIUSA
MMeeT BO3pacTarollylo ornady oT macmrtaba. Ecnu f<1, To E <1 u mpousBoJACTBEHHAs

byHKIMS XapakTepuzyercs yObIBaroIiei oTnayeit ot macuirada.

HaKOHCLI 3aMCTHUM, YTO PA3JIMYHBIC BHJAa OTAA4YU OT MacmTa6a, OHpeI[eHéHHBIC BBIIIIC,
ABJIAIOTCA, II0 CYTH, rimoGampHpiMi. Ho Moxer CJIY4YUTBCd TaK, 4YTO TCXHOJIOI'HA,
XapaKTEePU3YIOMIAsACsS BO3PACTAIOIICH OTAa4eil OT macmraba isi HEKOTOPBIX 3HAYCHUH

(x,,x,), Xapakrepusyercs yObIBaloIell oTaaveil 1 ux Apyrux 3HadeHuil. Takum oOpasom,

OKa3bIBACTCsI MOJIE3HBIM BO MHOTHX CIIy4asx JIOKaJhbHOE M3MEPEHHE OTAa4yM OT Macmraba. B
3aBHCUMOCTH OT 3HAYeHHS KOX(PQHIIMEHTAa 3JIACTHYHOCTH MacIiTada MPOU3BOJCTBA, MBI
CKaXX€M, 4YTO TCXHOJOrusda HMMECT JIOKAJIBbHO Y6BIBaIOH_[yIO, JIOKAJIbHO MOCTOAHHYIO HJIN
JIOKAJILHO BO3PACTAIOIIY0 OTAa4yy OT MaciuTada.

Buabl _npou3BOACTBEHHLIX (QVHKIMIA MOTYT pa3jiMyaTrbCsi B 3aBUCUMOCTH OT

XapakTepa TeXHOJIOTHH, KOTOpasi OMUCHIBAETCS TOW WM MHOU (pyHKuKed. Mbl paccMOoTpuM 3
BUAa Mpou3BoAcTBeHHbIX (yHKImi. IlepBas — ¢ynkmus Ko66a-Llyrmaca — oTBeuaer BceM
IPEIIOChUIKAM aHajIn3a MPOU3BOACTBA BBEAEHHBIM B §1 naHHOM riasel. Jis IByX ApyTruUX —
JUHEHHON TPOM3BOJACTBEHHONW GyHKIMKM U (yHKuu JleoHThEBAa — HEKOTOpHIE W3
CTaHJAPTHBIX MPEANOCHUIOK HE BBIMONHAIOTCS. TakuM 00pa3oM, Mbl YaCTUYHO BBIHAEM 3a

PaMKH Halle¥ TpaguUOHHOW MOJENIH IPOU3BOJICTBA.

IIpousBoacreennas dyuxkuusa Koo66a-/Ayriaaca:

(5.34) y(x,x,)=4-x7-x), rne 4,a,5>0

N3okBaHTHI 1151 3TON QYHKIIUH HMEIOT HOPMAJILHYIO BBITYKIYIO (hopmy.

Otmaya oT Macurraoa:
(5'35) S(s-x,5:x,)=4-(s x)* ‘(S'xz)ﬂ =57 A-x) 'xzﬂ =57 - f(x,x,)
CnenoBarenbHo, ecnu « + f <1, To HabmogaeTcst yObIBaroIas oTaada OT Maciirada; eciu

a+ =1, TO cymecTByeT IOCTOSHHAs OTJa4a TO Macmraba; ecnmu a+f>1, To
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BO3pacTalomas oTAada OT Macmrada XapakTepu3yeT TaHHYI0 TEXHOJOTHI0. TeM caMbIM
PACKpBIBACTCS SKOHOMUYECKUI CMBICI CTENEHHBIX KOJ((HUIMEHTOB: B CyMME CTEIICHHBIC
K02(pPULIMEHTHI MOKa3bIBAIOT CTENEHb OJHOPOAHOCTH MPOU3BOACTBEHHOU (QyHKIMN KobOa-

Jyrnaca, a 3HAYMUT, U XapakTep OTAA4YM OT MaciiTada.

JIHeliHAs NPON3BOACTBEHHAA (DVHKIINSA:

(5.36) y(x,x,)=ax, +bx,, tne a>0 u b>0

Onpez[eJmM HaKJIOH U30KBAHTHI:

(5.37) ax, +bx, =const
(5.38) bx, =const—ax,

const a
(5.39) x,= PR

W30kBaHThI mpeacTaBieHbl Ha puc 5—6. Jlerko mokaszath, 4to mganHas 11D wumeer

IMNOCTOSIHHYO OTAAYy OT Maciiraba:

Vm >0
(5.40)
f(mx,,mx,)=a-mx, +b-mx, =m(ax, +bx,)=m- f(x,,x,)
TexHonorus MMeeT NOCTOSAHHYIO OTAa4y OT MacIuTada, Tak Kak MPOM3BOJICTBEHHAS (YyHKIINSA

ABJISIETCSl OAHOPOAHOM mepBo creneHu. llockonbky m3okBaHThl s JIIID mpencraBistor

co0oi TpsIMbIE JINHUH, TO
(5_41) MRTS = const =%

u wm3mMeHeHne MRTS paHo 0 pmus moOOW TOYKM M30KBaHTHL. OTCIOAAa OYEBUICH
skoHOMHYecKui cmbich JIIID: 3Ta QyHKIMS OMUCHIBAET TEXHOJOTHUIO, XapaKTEPHU3YIOIIYIOCs
TeM, 4YTO (DaKTOpBl IMPOU3BOJACTBA, HCIOJB3YIOMIMECS B MPOU3BOJICTBEHHOM IIpolecce,
SIBIISIIOTCST a0COJIFOTHO B3aMMO3aMEHSIEMBIMH, T.€. MEHEDKEpPY BCE paBHO, HCIOIB30BATH
TOJIKO TPYJ WK TOJBKO KanuTal. [IoHSITHO, 4TO B peanbHOM KU3HU Takasi CUTyalus eaBa Jid
BO3MOJKHA, TIOTOMY YTO MAIIMHBI BCE PABHO YIIPABIAIOTCS JTIObMHU.

Koaddurmumentst ¢ m b mOKa3pIBaIOT MPOMOPINU, B KOTOPHIX OAWH (DAKTOp MOMKET

ObITh 3aMeHEH npyrum. Ecnu, Hanpumep, a =b =1, To 3T0 3HA4YMT, 4TO 1 Yac Tpyna MOXKET
ObITh 3aMeHEH |1 YacoM MammHHOTO BpeMeHu. Ecnu a =2,b =1, 1o

(5.42) x_zﬁsz :%'xl =2x,

2
x b
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¥ MBI MOXXEM HCIOJIb30BaTh 00 1 ex. mepBoro dakrtopa, 1160 2 ea. BToporo (axropa st
TOT0, YTOOBI MPOU3BECTH OJIUH U TOT K€ 00BbEM BBITyCKA. ITO O3HAYAET, YTO (pupmMe HYKHO 2
en. BToporo (akTopa mpoM3BOACTBA, YTOOBI 3aMeHHUTH | ef. mepBoro ¢akropa. 3Ha4uT, 1-it

¢akTop sBIsSETCS B 2 pa3a Oosiee MPOU3BOJUTENBHBIM, YeM 2-11 GakTop.

A
% !
7/
/
/

‘ a

.7 HaknoH nyya= —

4 b

/
/7
7/
/
/7
/
n
X, ,’ Y2
7/
7/
xé’ /./ Y1
/
S / -
- " -
Puc. 5-6 X1 XX X1
Puc. 5-7

IIpousBoacTreenHass ¢dvHknusa Bacuiansg JleoHTbeBA OMHUCHIBAET TEXHOJOTHIO C JKECTKO

(PMKCUPOBAHHBIMH MPOITOPLUSAMH HCIIOJIB30BAaHUS (PAKTOPOB MPOU3BOICTBA:
(5_43) y =min{ax,,bx,}, rne a>0,b>0.

OKOHOMUYECKUH  CMBICT  KO3(QPUUUEHTOB: KO3((UIMEHT MpH KaXIoM  (akTope

IMPOU3BOACTBA MOKA3BIBACT IMMPOU3BOAUTCIIBHOCTD 3TOT'O (1)aKTOpa.

a=2L- CpPEeIHsIsl TPOU3BOIUTENIBHOCTE 1-T0O akTopa
X
(5.44)
(HampuMep, KanmuTaIo0TAa4ya %);
p=2_ CpeaHsIsl IPOU3BOAUTEILHOCTE 2-T0 (paKkTopa
X
(5.45)

(HampuMep, IPOU3BOIUTEIBHOCTD TPYAa %).

e =Y
Ilycts ax, <bx,, Toraa y =ax, ==-x,

(5.46) X

B sTOM ciyuae KoIu4ecTBO, UCIONIb3yeMOro 2-ro (hakTopa, BIsSETCS U30BITOUHBIM.
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IIycts ax, > bx,, Torna y =bx, = l-xz

(5.47) x,
31ech N30BITOYHO KOJIMYECTBO, UCIOJB3YeMOro 1-ro gakropa.
Ilycts ax, =bx,, Toraa y = ax, = bx,

B sToM ciyuae o6a axropa ucnosub3yrorcs noaHocTsio. Korga ato
IPOUCXOAUT,

(5.48)

X, a
== 3 DTO0 U eCTh NPONOPLUH, B KOTOPBIX JOKHBI HCIIOIb30BATHCS
X

1

(bakTOpbl MPOU3BOJICTBA MPU AAHHONW TEXHOJIOTHH.

Ecnu mbl pacemotpuM pyHkius JleontheBa B npusenénnoi seiue 3anucu (5.43), To nerko

IMMOKa3aThb, YTO OHA UMCCT IMOCTOAHHYIO OTAAYY OT Macira0a:

(5.49) f(mx,,mx,)=min{a-mx;,b-mx,} =m-min{ax,,bx,} =m- f(x,,x,) Ym>0
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