


. OCHOBHBIE BOIIPOCHI

~ ¢ llcxonnble yCIIOBHS U CYyTh IPOOIEMEI
N ¢ IIpousBoucTBo
¢ DyHKUIMA NOJE3HOCTU U €€ CBOMCTBA




1. lcxoaHbie yCIIOBUS U
CYyTh IPOOIECMBEI




- OOmas mocTaHoOBKA 3aJ1a4u

¢ POOMH30H CTPEMUTCSI MAKCUMHU3UPOBATh
CTENEHb CBOETO 0JIArOCOCTOSHUS
(«MaKCHUMU3ALHS CYACThSI»)

¢ B ero pacnops:xeHUH UMEXOTCA:
— Bpems coOCTBEHHOM KU3HU

— IIpuponnsie pecypceol



DD (DEKT U U3ICPKKHU

¢ KoHkpernzanus 3agayu: IOKa3aTrh
3aKOHOMEPHOCTHU pacipeaciicHus (aJUIOKALUHN )
PoOHMH30HOM CBOETO BPEMEHU MEXKTY
POX3BOJICTBOM HEOOXOIMMBIX JIJISI HETO
NOTPEOUTEILCKUX OJar ¥ CBOOOAHBIM BPEMEHEM B
YCIOBHUSX MaKCUMHU3AIUHN YPOBHS
OJIAarOCOCTOSTHUSA

¢ O] deKT — cTeneHp ya0BICTBOPEHHUS
norpeOHoCcTer PoOMH30Ha

¢ UMznepxku (3arparhbl) — )KuU3Hb POOMH30HA
(M3MEPSIETCSI BPEMEHEM )



= Hamnuune «pa3MeHa» MEXIY
£ | ICTOYHMKaMHU 0JIaroCOCTOSIHUS

¢ IIpousBoacTBeHHAas ACATEIBHOCTH I103BOIsIET POOMH30HY
peoOpPa3oBLIBaTh NPHUPOIHBIC PECYPCHI B
NOTPEOUTEIBCKHE O1ara ¥ TeEM CaMbIM ITOBBILIATh CTCICHD
CBOEI'0 0JIar0COCTOSHUS

¢ CB000OIHOE BpeMs - BpeMs OT/IbIXa M Pa3BJICYCHUN — TAKKE
SBJISIETCS HICTOYHHUKOM OJ1aroCOCTOSTHUS

¢ CyTtb «pazmeHa» (trade-off): yBennuenue BpeMeHH,
BBIJICJISIEMOr0 HAa IPOM3BOJICTBEHHYIO AESITEIbHOCTD,
YMEHBIIIACT BpEeMs JOCyra 1 Ha000poT

¢ AJIBTEpHATUBHBIEC U3IEPKKH KaK YITYIIECHHAs BhIrOAa OT
HEUCIIOJIb30BAHUS BPEMEHU 10 APYTrOMY HAIIPABJICHUIO



2. lIpou3BoacTBO




# DakTOpkl IPOMU3BOACTBA U
IIPOU3BOJICTBEHHAS JICATEIbHOCTD

Cybvexkmuehbil hakmop npouzsoocmaa (Kareropusi
3anaca) — CIIoOCOOHOCTh YeI0BEKa K Tpyay (pabouas
cuna). Tpyo — xak (yHKIIMOHUPYIOIas padoyasi cujia
(KaTeropusi nomokKa)

ObvexmusHbl hakmop npouzeoocmea (KaTeropus
3anaca) — TpUPOJIHEIEC PECYPCHI (npeomemovt mpyoaq)

[Ipouzeoocmeennas desmenbHOCMb — B3AUMOJICUCTBHE
CyOBEKTUBHBIX U OOBEKTHBHBIX (DAKTOPOB IIPOU3BOCTRBA,
pPEe3yJIbTaTOM KOTOPOTO SBJISACTCS MOJIE3HOE IS YEJIOBEKa
oJ1aro

¢ HeB03MOXXHOCTB BBISIBJICHUS POJIM OTJEIBHBIX (DAKTOPOB
B CO3/IaHUU ITPOIYKTA



TexHoiorus mporu3BOJICTBA U
IPOM3BOJACTBECHHAS (DYHKIIHS

¢ Texnonocus MPOU3BOJICTBA - KOMOWHAIMS BPEMEHHU
(YyHKIIMOHUPOBAHUS paboUueil CUIIBI U HATypaIbHBIX KOJUYECTB
IpPEIAMETOB TPy/ia, HEOOXOAUMBIX JIJISI CO3IaHUs
OTPeOUTENIHLCKOro Oara

¢ Texnuuecku s¢ghpexkmuenas mexHono2us — TEXHOJIOT U, 11O
OTHOIIIEHUIO K KOTOPOU HE CYIIECTBYET NHOU TEXHOJIOTHUH,
UCTIOJIB3YIOIIEH JIJIS IPOU3BOACTBA €AUHULIBI U3AECIIUS MEHBIIEE
KOJIMYECTBO OJHOTO (paKTOpa MPOM3BOJCTBA MPHU TOM KE WUIIU
MEHBIIIEM KOJIMYECTBE BCEX MHBIX (DAKTOPOB MPOU3BOACTBA

¢ Illpouzeoocmeennas ¢hynxkyuss — MHOKECTBO BCEX TEXHUUCCKHU
3((EKTUBHBIX TEXHOJOT UM

¢ MaremMarnyeckasi CTpyKTypa IPOU3BOACTBEHHON (DYHKIIWU:
O=f(z,..., z ), Tne Q. — BemM4IKNHa BBIITYCKa i-mo2o Omara,

Z, ..., Z, — KOIIMYIECTBA Pa3IUYHbIX (PAKTOPOB IPOU3BOJICTBA,
BKJItOUast padbouyro cuny. Ipu aTom 0Q / azj >0




OrpaHUYEHHbIC U HCOTPAaHUYCHHBIC
(baKTOpPBI NPOU3BOJICTBA

¢ HeorpannyeHHBIN pecypc — TAKOM PeCypc, KOTUYECTBO
KOTOPOIr'0 HE JUMUTHUPYET BBIIYCK IPOU3BOANMOIO C €TI0
MCIIOJIBb30BAaHUEM MPOAYKTA

¢ IlpenmnonoxxkeHrne 0 HEOrPAaHUYCHHOCTH BCEX MPUPOTHBIX
PECYpPCOB 03HAYaAECT, YTO JIMMUTHUPYIOIIUM (DaKTOPOM
IIPOM3BOJICTBA SABISETCS padbouas cuiia PoOMH30Ha

¢ Yoenvnvie 3ampamst mpyoa - KOIMNYECTBO BPEMEHH,
pacxoayeMo€ Ha IIPOU3BOICTBO OJIHOM €IMHMIIBI Oj1ara;
OOpaTHBIN ITOKa3aTeNlb — NPOU3BOOUMENIbHOCTb MPYOd

¢ B ycioBusx HEOTrpaHMYEHHOCTH MPUPOIHBIX PECYPCOB U
IIpY 33JJaHHOM YPOBHE IIPOMU3BOIUTEIILHOCTH TPY/ia
BEJIMYMHA BBIIIYCKa JIFOOOro 0jara CTaHOBUTCS (PyHKIIMEH
BpEMEHHU, BbIJIe/IsieMOro POOMH30HOM Ha €ro

pou3BoaCTBO: O =f(L)



| panuIia IpoOnU3BOACTBEHHBIX
BO3MOXKHOCTEH

¢ Xx,...X — BCKTOp IPOHU3BOIUMBIX MOTPEOUTEIBCKIX OJar

¢ ['panuua npous3BOACTBEHHBIX BO3MOKHOCTEU — MAKCUMAJILHO
JOCTHXXUMBIEC IPU (DUKCUPOBAHHBIX KOJIMYECTBaX (haKTOPOB
MIPOM3BOCTBA HAOOPHI BBIITYCKAEMbIX TOBAPOB

¢ IlycTb npupoaHbI€ peCypChl HEOTPAHUYEHHBI, 1 — THEBHAA
MPOAODKUTENIBHOCTD Pa00YIEro BPEMEHH, d, — y/ICIbHbIC 3aTPAThI
TpyJa Ha MPOU3BOACTBO —i-mo2o onara, i=1,2. Torga:

I=x%a,+ x,%a,
x,=T/a,(a/a,)*x,

¢ Ilocnennss ¢popmysa omnpenensieT rpaHMIly IIPOHU3BOACTBEHHBIX
BO3MOXKHOCTEH POOMH30HA ITpH paccMaTpUBaEMbIX YCIOBHUSIX

¢ Koodounment k=-(a /a,) XapaKTepu3yeT «PpasMEH» MEXKIY
MIPOU3BOJICTBOM BTOPOIO U IIEPBOro Ojiara



2 [ padmuecKoe NMpeaCTaBICHUE TPAHUIIBI
| [IPOM3BOACTBECHHBIX BO3MOKHOCTEH

K Bpewms ipousBojctra (1) -

8, 6 1 4 yacos 3 |
i ¢ Y enbHble 3aTpaThl 6 -
| Bpemenu: a,=0,1 yaca, s
a,=1,2 yaca § 4
¢ Haknon QyHkiuu 3
IIPOU3BOACTBEHHBIX 2 ]
BO3MOKHOCTEH - ITIOKA3aTEIIb 11
«pa3MeHay (trade-off) Gmara 0 —
2 Ha Onaro 1 0 20 40 60 80

baaro 1




3. @yHKIOHA TOJIE3HOCTU U
€€ CBOUCTBA




[Ipo0OaeMa n3MepeHus
OJIC3HOCTH

: ¢ Jloaroe Bpems CUMTAJIOCh, UYTO BEJIMUYMHA MOJIC3HOCTH HE
MOAJACTCSl KBAaHTU(PUKAIIUU

| ¢ MapxuHaIuCcTCKas PEBONIONMA mocienneii Tpetn XIX Beka
(Menrep, Buzep, bem-basepk — B ABcTpun, J[»KeBOHC — B
BennkoOpuTanumn) 1 BOSHUKHOBEHUE KapIMHAIMCTCKOM
KOHIIETIIIU A

¢ OCO0EHHOCTbh KapJAUHAIUCTCKON KOHICTIIIUHU:

— OOBEKTUBHOM MEPHI YEJIOBEYECKUX MOTPEOHOCTEMN HET, HO
CYIIIECTBYET COUBMEPHUMOCTh CYOhEKTHBHAS;

— HOTPEOHOCTH JI0OOOTO YeJIOBEKAa MOTYT OBITh PAHKHPOBAHBI C
TOYKH 3PEHUS UX BAXKHOCTH (‘‘€/1a BayKHEE Pa3BICUYEHUN);

— PaHXXHPOBAHUIO MOJJICKAT U CTEIICHU YIOBJICTBOPEHUS OJTHOM U
TOM K€ MOTPEOHOCTH (C YCUICHUEM HACHIIIICHUS
COOTBETCTBYIOIIICH MOTPEOHOCTU €€ 3HAYCHME JIJIs MHIAUBUIA
CHIDKACTCS ) — KOHUenyus yoviearouiel npeodeibHol NoJe3HOCMU




KapanHajaucrckasa Moaesib OIEHKHA
[MOJIC3HOCTH

CTereHb YIOBICTBOPECHUS TOTPEOHOCTH
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2= Henocrarkyu KapIMHAJIMCTCKOTO
. noaxoza

= ¢ B0O3MOXHOCTb TOYHOI'O U3MEPECHUS
J IIOJIE3HOCTHU B KHOTUJISIX)» UWHIAWBHUIAMMU
KpanHE COMHUTEIbHA

¢ He yuurteiBaeTcs BIUsHUE HA MPEACITBHYIO
IOJIE3HOCTH Ojlara HaJIM4Ms APyrux onar




s OpIMHAINCTCKAS KOHLCIIIHS

. Map)KUHAIA3MA

¢ ABTOp — BBIJAIOIIUNCS UTAIBSIHCKUA SKOHOMMCT
. Ilapero

" ¢ [unomesa o0 CHOCOOHOCTHU MHIWBHIA
pandHcuposams UMEIOIIMecs HaOOphI OJ1ar
[x'=(', o x), xRt L xE )], o ecTs
BBIABJIATH IIPEAIIOYTEHHS B OTHOIIEHUH JTFOOBIX
NIByX HA0OPOB X' ¥ ¥ IIPH MOMOILY OJHOTO U3 TPEX
B3aMMOMCKIIIOUAIONIUX YTBEPKICHUN: HA00p X’
0oJiee MPEAIOYTUTENIECH, YeM HA0op ¥ (X' fX¥/);
Ha0Oop x' MeHee NPEIIOUTHTENEH, YeM Habop X (X
¥ ); 00a Ha0opa paBHOLEHHBI (X' = X/)

¢ Kpusas be3paziuyus — IPENCTABIAET MHOKECTBO
Ha0OPOB 0OJ1ar, UMEIOIIMX OJUHAKOBYIO [ICHHOCTh



< | noore3bl B OTHOIIEHUN CUCTEMBI
| MHIUBUAYaJbHBIX TpedepeHnit

¢ MonomonHocmob (IPUHILUII «IIPEATIOYTEHUS OOJIBIIIETO

. MCHBIIIEMY»)

[Ipedepeniuu ABASIOTCS MOHOMOHHBLIMU B TOM ClTy4ae, KOTaa
NOTPEOUTENb MPU CPABHEHUH JTIOOBIX JBYX HAOOPOB X U ) TAKUX, YTO
BCE JIEMEHTHI HA0Opa X HE MEHBIIIE 1O KOJIUYECTBY, UEM

COOTBETCTBYIOIIME AJIEMEHTHI Ha0opa ) (X > y), paccMaTpuBaeT HabOp
X KaK HE MEHEE PEANOUTUTENbHBIN, YeM Ha0Op y

¢ Bwuinykiocmo

[IpedepeHnnn ABISIOTCS 861Ny KAbIMU, €CIU JJIS1 OO0 Mapbl
HaOOPOB X U ), IJie HA0Op X SABIISETCSA HE MEHEE IMPEANOYTUTEIbHBIM,
yeM Ha0op y, U U1 JIF000ro uuncia a u3 uarepnaia [0,1]

ax+(l-a)y = fy
¢ Henpepvienocmo

Jl1s1 mroGoro Habopa x U JH000ro Harepea 3aJaHHOTo ynucia & > ()
HaieTcss Habop y TaKOM, UTO |xj- Y, 1<e




< KosimyecTBEHHOE MPEACTaBICHUE

CUCTEMBI IPEANIOYTCHUN

4 KonndecTBEHHOE NMPEACTABICHUE CUCTEMBI
MPEAIIOYTCHUM B BUJIEC (I)YHKHI/II/I oJIe3HOCTH U=
U(x,,...,x ) BOBMOXHO, €CIli X' f ¥ Torna u Toneko Torna,
KOrma U(x’) > U(¥ ).

OyHKIMA TTOJIE3HOCTH HOCUT MHANBUAAYAJIBHBIA XaPaKTED
(HEB03MOMNCHOCTb MENCIUYHOCMHO20 CONOCMABNEHUS
nosie3Hocmell)

BenanuuHa moiae3H0CTH TOBapHOro Habopa
paccMaTrprBaeTCs Kak uHOeKc, aOCOJII0THAS BEJIMYMHA
KOTOPOI'O HE UMEET HUKAKOI0 3HAYCHUS
(opounanucmckas 1pakToBKa). MOHOTOHHAs
TpaHchopMalus 3Tol QyHKIUM (T.€. QYyHKIUS
V(U(x,,....x ), Takas aro dV/dU=F(U)>(), coxpaHseT To
K€ caMO€ paHKUPOBAHUE TOBAPHBIX HA0OPOB




¥ .. CpolicTBa (DyHKIIMHU WHAUBHUIYAJIbHOM
nojie3nocTu U(x , x,)

| U=0U/ox>0)
. = ¢ Boinykiocms 66epx
[Ipumeuanue:

CTpOrasia BbIIIYKJIOCTb BBCPX —

fax+(1-a)y)>af(x)+(1-a)f(y)
¢ [[ucphepernyupyemocms




¢

Habopsbl Onar, Haxoasuecs Ha
0oJ1ee BHICOKOW KPUBOU
0e3pazanuusi, 00J1a1ar0T
OOJIbIIIEH [IEHHOCTBIO B CUITY
MOHOTOHHOCTH MIPEANMOYTECHUN

BrInyk10CTh NpeaAnoyTeHUun
BEJET K BBIIIYKIIOCTU B CTOPOHY
Ha4yajaa KOOPAUHAT KPUBBIX
0e3paznuuus

HenpepbIBHOCTH MPEANOYTEHUM
OIIPEAEIISIET «3AIOJITHEHHOCTDY
BCEM TUIOCKOCTH
HEIIEPECECKAIONUMHUCS IPYT C
JIPYTOM KPUBBIMH O€3pa3Inyus

dPunbmbl

\
\\

dopma KpuBbIX Be3pasnmuma, oTBevatoLlasa rmnoTesam
B OTHOLLEHUN CUCTEMbI NPEeanoYTEHNN

Xneb



CBOMCTBO CyOCTUTYLIMH

M3 BBINIYKIOCTH (PYHKIUH MOJIE€3HOCTHU BBHITEKACT
ceoticmeo cyocmumyyuu (3aMelIeHNs ) OJHUX OJar
APYTUMH: TOTOBHOCTB K OTKa3y OT IIOTPEOJICHUS OHOTO
OJlara B clly4dae yBEJIIMYEHUST KOJTUYECTBA JIPYTrOro

lIpedenvras nopma cybcmumyyuu (3amMelieHus) ojaara x
0JIaroM y MOKa3bIBa€T OT KAKOI'O0 MAaKCHUMAJIbHOTO
KOJIMYECTBA Oyara ) moTpeOUTEIb TOTOB OTKA3aThCH,
4TOOBI TOTY4YUTh OOJIbIIE Ha | equHMIly Onara x

B nBymepHoM npocTpancTBe (i=1,2)1eUCTBYET NPUHIIHIL
ybuvlearouiel npedenbHoU HopMbl 3ameuieHus 0aara mo

ey 2) 0 e
Mepe p(;)é(:?a €ro MoTpeOneHus: (0°x, / 5xj )y >0, 6) =1,
L, T




— [locTpoeHuE KpHUBBIX O€3pa3Inydus Ha
| OCHOBE (DYHKIIMH TIOJIC3HOCTH

;¢ Ilycts QyHkuus

MMOJIE3HOCTU UMEET KpI/IBble 663[)33.111/1‘1[/151
CIETYIONIHH BUL: TOBAPHBIX HAOOPOB
_ 04409
U=x,""+x,"". Tpebyeres PoGuu30Ha
IIOCTPOUTH KPHBBIC
Oe3pazanuus s ”
U,=3,4,5 6 -
¢ I3 QyHKIMK ONE3HOCTH O § -
BBITEKAECT, UTO popMyIia g 4 -
KPHUBEIX O€3pasinyus Z 3
OyIeT MMETh CIIEIYIOLINIA 2
BHI; (1)
_ AT 041009 |
%y~ (Uo7 0 1 2 3 4 5 6 7

¢ IloxcrasisieM 3HAYEHUSA
U, u cTtponm KpuBbIe
0e3pazanuus

baaro 1



