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“MBICJIATh B TEPMUHAX
" MUKPODKOHOMMEKA

Ilepen Bamu, anraTens, knura, KOTOPYIO AaBHO OKHAANU B POCCHUHACKHUX
By3ax. DTO, MOKanyi, MCPRLIH MOATOTOBICHHBIH M H3IaHHEIH B HamleH
CTPAHE MOJHBIA Kype JICKUHH 0 MHKPOSKOHOMUYCCKOMY AHAIM3Y ISt
CTYACHTOB NPOABUHYTOIO YPOBHA (MaruCTpaTypa ¥ acIuPaHTyPa).

B npemaraemMomM BaM Kypce nexuui y9TCHO NYyUIICe W3 3aliaiHbIX
YUeOHHUKOB IO MUKPOIKOHOMHKE, B OCHOBHOM AHIVIOA3BIYHBIX, & TAKXKE
OIILIT IIPCIIOAABAHMS ATONW HAYKH B OTCUCCTBCHHEBIX By3aX, YTO ¥ HEenaer
JaHHYIO yae0HYI0 KHUTY 0COOSHHO ITeHHOH. B Hell pencTarned 9pe3nsl-
YaiHO OOMIMPHBLH MaTepHalT, KOTOPBIH B POCCHHCKHUX y4CONBIX M3LAHUMSIX
eue He Op11 OOBCIMHCH 1O OTHOH 00I0XKK0H. 31eCh 1 BBIOOp NOTPeOHTE-
I, ¥ BBIOOP TPOM3BOANTCIIA B YCHOBHAX OMPCISIEHHOCTH, 3ACCh H BbIOOP
B ycioBusax HeonpencnenHocTd. Ilpu 3tom paccMaTpuBaeTcs Kak HHIM-
BULYaNbHEIA BEIOOD B paMKax KOHLUENMU OHOr0 norpedurens nubo on-
HOFO HPOUZBOIMTENS, TAK U PE3YIILTAT 3TOrO BRIOpA B pPaMKaX €AUHOA
SKOHOMHYECKOH CHCTEMBL.

Hceencnosanne — B 1ipouecee M3yueHus — COCTOAHMH JKOHOMH-
YEeCKOH CHCTEMEI IIPOBOJIUTCA B PAMKaX JIBYX IPHHIMIHANBHO BaJKHEIX
JKOHOMUUYCCKUX KOHIICHLMIA: KOHUENIHH COMIACOBAHHOIO COCTONHHA ——
PaBHOBECHA M KOHLENIHM ONTHMANBHOCTH, T.€. AaHAJIH3a TOr0, HACKONh-
KO, MOUYEMY H KOIJid 3TO COCTOSIHHE «Xopoiuecy. M3yyaroTcesa ABa ciyuas
onucanus QyHKIHOHHUPYIOWEH SKOHOMUYECKOH CHCTEMEI: NOJHOE —
B paMKax KOHLEILHH O0IIEro paBHOBECHS, B «YPE3aHHOE» — B PaMKax
KOHLETILMH YACTHIHOTO PABHOBECHS, T.€. TOI/IA, KOIZIA PACCMATPUBALOTCA
JHMITE PRITIKK OTACALHEIX TOBAPOB H YCITYT,

3HAUNTENbHAN YaCTh KHUTH TOCBANICHA CHTYAlMEM HEOITHMANBHO-
r0 (PYHKUHOHHPOBANNA PBIHOYHOH JKOHOMHKH — (Hacko peiHkoB. ITox-
POBHO H3YMAKOTCS BCE TPH OCHOBHBIX CYYAS, KOTAA PhIHOK HE BEIBOJMT
JKOHOMHKY Ha ONTUMYM. [Ipexae Bcero paccMaTpHBaeTCs cllydai, koraa



Mbictume ¢ mepmunax MUKPOIKOHOMUKY

B SKOHOMEKE TIpHCYTCTBYIOT, HPOM3BOAATCA H NOTpediitoTea 00mecTBeH-
Hele Gnara. [Ipn 310M, B omintie oT SONBIMHCTBA KHHI, H3yUYaroTCA pas-
JTHYHBIC CITOCOOHI 6OPEOEI ¢ HEOLITUMANBHOCTHIO.

Eme onus ciyyai, KOrya peIHOK HE TapaHTHPyeT ONTHMAIBHOCTH
BO3HHKRIOINEH HAa HEM CHTYallHH, — HaJlMYue BHEIIHHX 3¢ eKToB, IKC-
TEPHAIHM.

W mocnenHui, upe3BEI9aiiHO BAXHEIA pa3yiel], KOTOPOMY ITOKA ele
Mano yAenseTcd BHHMANUS B OTEYECTBCHHON CHCTCME SKOHOMMUCCKOTO
00pa3oBaHM, — 3TO IKOHOMHKA HHPOPMALIMH, H3YUAeMAad B paMKaX KOH-
HeNUUH aCUHMMETPUYHOM MH(opManuu.

Bcee pa3snensl yaeGHoro nocodus nocTpoeHs! o NpHHIHILY yriTyOne-
HHA 3HAHHH, NOIYYEHHLIX B NPOMEXKYTOUIIOM KypCce MUKPOIKOHOMHKH,
H3noxeHne OTHHYIAeTCs TOH CTPOrocThi0, KOTopas HCoOXoauMa ISl 11o-
CTPOCHUY teopeTHUecKHX Mofeneit, Obaramaercsa ¥ yenomHaeTcs HUCT-
PYMEHTApHH aHAJIW3a. YCBOMB HPEACTABICHHBIN B 3TOH KHUIC MATEpPHAT,
Be1, yuTarens, oxkajkerech MOATOTORICHHBIM K BOCIIPHATHIO COBPEMEHHBIX
HAy9HBIX PaboT, X IPOREICHUIO CAMOCTOSTENBHBIX HAYIHBIX HCCAEN0BA~
HHH, AHAJIM3Y CIIOKITBIX AKOHOMHYECKHX NpodneM. Teneps oHi crayT Bam
BIIOJIHE TIO Inevy, Brl HayduTeCch, MBI HaJlCCMCH, MBICIIMTE B TCPMUHAX
MHUKPOIKOHOMHKH.

Himenno noatoMy Mpl peKoMeHAyeM BaM 3T1 JeKIMH 1S H3YHEHH S,

Arxademux PAH B.JI. Maxapoe, npocheccop M.H. Jlegun
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- MPEXUCJIOBHE

Hacrodmuii kypc nekuuii, lipeiHasHa4dCHIBIHR AN CTYICHTOB MarucTpa-
TYPHI H ACITHPAHTOB IKOHOMHYECKUX (PAKYILTETOB, MOCTPOECH Ha OCHOBE
HECKOJIbKUX BAPHATHBHEIX KYPCOB, YHTAIOIIIXCA B [OCYIapCTBCHIIOM YHU-
BepcuTeTe — BRICIeH mikose sxoHoMUKH (1Y BIID) ang pa3mu4asIX ciie-
LUHANBHOCTEH PKOHOMHUCCKOrO (haKy/IbTCTa.

ITpeanonaraercs, 4T0 CTYACHTHI, IPUCTYIAKOMINE K H3YUCHHEO JaH-
HOTO KYpca, BIAACIOT OCHOBAMH MHKPOIKOHOMHYCCKOIQ aHajiH3a B Tpe-
Aenax IporpammMsl OakaTaBpHaTa, OCHOBHBIMH IIOHATHSMU TCOPHUH HID,
4 TaKKe HeODXOIHMBIMH MATCMAaTHICCKHMH 3HAHHAMH (MaTeMATHYC CKHIH
aHANU3, TEOPHS HEMHMHSHHOH ONTUMH3AUNH U TEOPUA BEPOATHOCTCH).

IIpn Hanucanuy Kypca aKTHBHO HCTIONTB30BATHCE HauboIee pacnpo-
CTPRHENHBIC 3alaJHbe YYeOHHKH 110 MHKPOIKOHOMHUKE IIPORBHHYTOIO
yposHs (Mas-Colell A, Whinston M.D., Green J.R. Microeconomic Theory.
Oxford University Press, 1995; Varian H.R. Microeconomic Analysis. 3rd ed.
N.Y,; L.: WW. Norton & Company, 1992; Kreps D.M. A Course in
Microeconomic Theory. Princeton University Press, 1990), a Taxoke yaeG-
HO¢ Noco0HCe, CO3MaHHOE KOJIEKTHBOM aBTopoB W3 HorocuOupckoro ro-
CylapcTBEHHOTO yHuBepcHTeTa (Bychirue B., XemoGogpko E., Ilpruia-
kKoB A. Jlekiuy o MUKpoakoHOMIueckoHd reopun. Hoeocubupexk: HI'Y,
1998). TTpeacrasiIenHbIN Kype JIEKLHA OTpa)kaeT OIIbIT NPEIIOJABARMS MMK-
poakonomuky B I'Y BIII3 n Poccuiickoi sxoHoMuueckoi mkone (PILII),

BapuaHTsl MocTpoeHus Kypca

Cnenyer oTMETHUTD, 9T0 JaHHOE NOCOOUE 3a1yMBIBAIOCE KaK €IHHBIH KypC
NEKUMHA I CTYAEHTOB PazIHMHHBIX CIICUHATBHOCTEH 3KOHOMHIECKHX (a-
KyJNbTETOB, OZHAKO IIPAKTHKA IIPCHIOAABAHMSA IIOKA3al1a, YTO 3a4acTYIO pas-
NTUYHEIE CIICIHATH3AIMH 00yYalOT 10 Pa3HBIM NPOrpaMMaM: MOXKET BAPLH-
POBATHCS KaK NMPOACIIKHMTCIBHOCTE Kypea, TaK H Habop TeM, BKITIOYaSMBIX ~
B Hero. B nrore GpUIO NPHHATO perieHUe NoAroTOBUTE U ONy(IHKOBATD



fIpeducrosue

HOJHBIA KYPC JIEKUMH, KOTOPEIA B TAKOM 00BHEME MOKET YHTATLCA CTY/IEH-
TaM, CIOSUHATHIUPYIOMMMCS Ha SKOHOMHYECCKOH TEOpUH, B NPOJODKCIIHGC
JIBYX CEMECTPOB, H IATh HEOOXOIHMEIE peKOMEHAALMH IT0 110CTPOEHHIO CIIe-
IMATH3UPOBAHTEIX KYPCOB.

[TpennaraeMei¢ JICKIMH AEMATCA HA CASAYIOUIHE OIMOKU (pasmessl):

® HHOHBUIYAILHBI BEIOOP B yenonustx onpesencunoctd (1 u Il pazn.);

® HHIMBUILYaNbHBIH BRIOOD B yenoBusx HeonpenencnHocTd (111 pasn.);

e obmee pasHoBecHe (IV pasa.);

¢ (hNacKO PHINKA ~— OOICCTBEHHEIC G1ara, SKCTEPHAIUH U ACHMMET-
prunast napopmanua (V—VII pasn.),
KOTOPBIE MOTYT PAcCMATPHUBATHLCA KAK OTHeNBbHBIE Kypehl. [Ipr dopmupo-
BaHHY CICTUANTH3UPORAHIIEIX MPOrPpaMM OUYCHB BAXKHO YYMTHIBATH CBAM,
CYIIECTBYIOIIMC MCKAY DTHMM OnokaMu. Tak, H3yueHHe BEIOOpa B yCNO-
BHAX ONPEACICHHOCTH HCOOXOIUMO Wi [TOCHSAYIOMIEN0 H3yUeHHs 001Iero
paBHOBECHS. VI3ydeHHI0 pABHOBECHA B MOIEITH C KOHTHHICHTHLIMU HIlaraMu
W aHATTH3Y MOZAENEH ¢ aCHMMETPHIHOK HADOopMaLHEH A0ILKHA NPE/IIeCTBO-
BaTh TEOPHs BEIOOpa B YCIOBHAX HEOIPENEEHHOCTH. DHacko prIHKA OpH
MATHYHH AKCTEPHAIHH MOKET H3y4aThCs KaK 0 3KOHOMHKH ¢ 00IIECTBEHHEI-
Mu Oiaramu (Torna o6niecTBeIHEIE G1ara MOXKIO H3YYHTH 3HAYHTENIHHO OBICT-
pee, TIOCKOIIBKY 3Ta CHTYallis NpeficTarnsacT codol yacTiniil cnyaai skeTep-
HaJMif), TaK M II0CJIe H3yycHUd o0ecTBeHHbIX Orar,

IpuseacuM npuMep GOPMHUPOBAHUA IIPOTPAMME] CIICIHATIU3HPOBAH-
HOT'O Kypca 110 MUKPOIKOHOMUKE 13 IPECTARASHHEIX B KHure Onokos, O06-
patuMcA K crienuannzaunn « DuHance». Eciu Ha JaHNOH crielnaIH3alHe
NPONBUHYTBIH KyPC MUKPO3KOHOMHKH OTIOCCMECTPOBBIH, TO HMEET CMBICIT
OCTaHOBHTLCS HENOCPEACTBCHIO HA TOM HHCTPYMEHTAPUH, KOTOPBIH 0CO-
OSHIO HEOOXOMUM B TEOpPHH (uHaHCOB. B 3TOM cnyyac npefiiaraercs B34TE
CJICAYIONIHE TEMBIL: BLIOOD B YCIOBHAX HEONPEUEICHHOCTH; ODILICC PABHO-
BeeHe (OCHOBHBIE KOHUEIIIHH, TEOPCMbI OJ1AroCOCTOSHAS H AATEE MOIPOOHO
oOIIce PAaBHOBECHE ¢ KOHTHHIEHTHBIMH OraraMu, Molens Pajgnepa); du-
aCKO PBIHKA — aCHMMCTpPHYHaA HHpOpMaLHs.

By

JonoJtHUTEILHBIE MATCPHAJILE

CryaeHTaM, acIUpaHTaM H NPENoAaBaTe)IiM, UCIIONB3YIOUIHM 3TH JIEKITHH,
ByneTr BecEMa Mole3Ho yuchuo-meroauueckoe nocobue «Coopuuk 3amaq

10



Hpeducaoaue

N0 Kypcy MHKPO3IKOHOMMKHM MPORBHHYTOr0o ypoeHA» (M.: Hsa. nom
I'Y BIHID, 2007), B KOTOPOM MO KBKIOH TEME NAHBI OCHOBHEIE IIOHSITHS H
PE3YITBTATHL, @ TAKIKC 0OJIBILOC KOHYICCTBO 33134 ¢ IPUMEPAMU PEIEHHH
¥ BApHaHTE! IIPOBEPOUHLIX paboT. 3TO nocodue NOAroTOBACHD KOMIEKTH-
BOM 4BTOPOB, paborafiinx Ha Kadeape MUKPOIKOHOMHUYECKOTO aHAIH3A
I'Y BUI3: B.IT. bycerussv, E.B. Hokatopuy 1 A.A. Opunman. B Hem
IPENCTARICHE BCE Pa3/iC/isl, BKIIOYEHHBIE B AAHHBIN KyPC JIEKINH.

Jeno B TOM, 4TO U1 YCHEITHOrO OCBOCHHA IIPEMITAraEMOro Kypca
JeKIHH HeoOXoMMMO HMETH UK APHOOPECTH ONIPCICNCHHYIO MATEMATH -
YECKY1O KYALTYPY, NOCKOULKY CAYIIATENb NOJKEH HE TOIBKO MONWMATh
CYTh OPUBEAEHHBIX B TEKCTE AOKA3ATEIBCTB, HO ¥ HAYUHUTHCH CAMOCTOS -
TEJIBHO CTPOMTH JOKA3aTeNbCTBa (AHAJOIHYHBIE II0 YPOBHIO CITOKHOCTH)
yTRepXAcHu. [ 3Toro kpalise BaXXHO HMCTE COOTBETCTBYIOIHH (aHK
3@JaHUH ¢ YIPAKHEHHIME, KOTOPhIE CIIOCOBCTBORAIH OBl BRIPADOTKE Ha-
BBIKOB CaMOCTOSATEILHOTO aHAJTH3A.

B psifie ciryqacs B YIPpaKHCHUS, PSACTABICHHBIC B PCKOMEHYECMOM
3aJIAYHHKE, BKJIIQUEITB] BAYKHLIC TCOPETHUCCKHUC PE3YILTATEI, KOTOPBIE HE
BOILLIM B TEKCT JICKUWH B CUITy BPCMEHHOI OrpaHMYeHHOCTH CTAIIAPTHOTO
JIEKITOHHOTO Kypea, KOTOPEIH OORIYHO He MPeBLIlacT OBYX CeMECTPOB.

Baarogapaocru

Haes namucanus mocobuA 0 KypCy MUKPOSKOHOMHKH IIPOXBHHYTOIO YPOB-
Hst BozHuKna y asropa B 2001 1., BMecTe ¢ NpUITamICHHEM Ha padoTy Ha
xadenpy MukposkoHoMudeckoro anannza B ['Y BHIS. Takum obpazowm,
B TCYECHHE YETEHIPEX NCT (JOPMHPOBAJICA HOBEIH KypC JICKIHM, KOTOPBIA U
J1er B OCHOBY JAHHOM KHUTH. 3HAYHTEIIbHEBIH BKITAJ B CO3JJaHHC 3TOr0 Kypca
gHecau cTyaeHTs I'Y B, yuusmuecs 8 maructparype 8 2001—2004 rr.,
H accuctentsl EBrchus AnexcanaposHa Jlesuna » Enena Buktoposna
[TokaToBHY, TTOCKOIBKY MMEHIO 33/1aBacMBIE HMH BOMPOCE! 1103BOIHTH
BBUIBHTE ¥ 00J1CE MOLPOOHO 0CBETHTL HAaHOONEe TPyAHbIE N1 NOHMMaHNUA
MeEcTa.

Orpomnas 6naropapaocTs EneHe Bukroposre [okatoBuy Taxke 3a
KOMIIBIOTEPHEIR Habop TeKCTa, GOPMYI  PHCYHKOB.



Hpeducrosue

Aprop Onarozapen HamuoHanbroMy (POHAY MOITOTOBKHM KARPOB
(H®DIIK) 3a puHAHCOBYIO NOACPKKY JAHHOTO npoekta. OtaensHas 6i1a-
rOfApHOCTh aHOHMMHEBIM penenzentam HOIIK 3a 3aMcuannst no nepsona-
4aJbHOMY BapHaHTy PYKOITHCH,

Pyxonuce nperepresia CYL(CCTBCHHEBIC H3MEHEHUS B IIPOIICCCE €€
obcysxnenus ¢ Bnaanvupom TerporuueM BycemruibeM, 96U 3aMCHAHUS U
PEKOMEHIAIMH OBLIH HCOOBIKHOBEHHO TOJIE3HEL.

Astrop my6oko npusnarencn POIL, rac mauwnan CBOIO Kapbepy.
YHuHKanbHBI onsIT paboTel B P, ofmenne ¢ npodeccopamu H3 Beay-
UMX OTEIECTBEHHBIX H 3apyOe)KHBIX YHHBEPCHTETOB CYIIECTBEHHO IIOBNHS-
1 Ha IIPEACTABICHNA ABTOPA O IIOCTPOCHHH MAaruCTePCKUX KYPCOR, Opra-
HI3AHY CAMOCTOATENBHON pabOThl M KOHTPOJIs 3HAHNI yuauuxcs. Bee
ATO HAIJIO CBOC OTPAXEHUE B JAHHOM KYPCe JIEKIUH.
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BBIEOP IOTPEBUTEJST -
B YCJIOBHUAX ONMPEAEJEHHOCTHU

Mexums 1

IpeanoyreHus U MoJae3HOCTh

B reopuut norpedurens Ml OyaeM U3y4aTh CTATIAPTHYIO MOACHL TOBCACHIA
noTpebuTeIs, B KOTOPOH OPEANIQNAragTcs, YTO NOTPEOUTCIE BRIONpAaeT Hau-
Tysmui Habop B3 Beex TOCTyMHBIX eMy Habopos. st opmalsansy MOAC-
M HeoOXOMMMO OIUCATh MHOKECTBO, Ha KOTOPOM NOTPpcOHTENE ACTaeT Bbl-
bop, n ero npeanoureHud, Haunem aHanmus ¢ onucaHms npeanodYTe i,

[ycTe norpeduteib CTANKHBASTCS C PA3HOOOPa3HBLIMK NOTPEOHTENb-
CKUMH HabOPaMH, OIPEICTABICHHBIMH NOTPEONTCILCKUM MHOKECTROM X.
Ecin B 3x0HOMHKE nMeeTcs N T0BapoB, To, ECIIM He CKa3alo unade, OyaeM
CYUTATH, 9T0 DTH TOBAPHI MOT'YT IOTPEONATLCA JIHILE B HEOTPHIIATENEHOM
Kou4decTBe H HeT Doliee HUKAKKX OTpaHHYEHUH 1a MOTPCOHTEIbCKHE Ha~
Gopnt. Torga MHOXKECTRO X NPCACTARNCHO N-MEepHBIM HEOTPHIATENLHBIM
oprantom X =R,

Bynem cuwTarh, YTO MOTPEOUTENTL MMEET OLIPEAETICHHBIE IIPE/IioT-
TCHHA Ha MHOXKECTBE TOTpeOHTENRCKUX Habopos X. Ecnu o noTpedHTE-
11 Habop X Tie Xy*c, 4eM Hadop ¥, To OynemM roROPHTE, 4TO NAHHBIH 10TPE-
GuTens Hecmpozo npeanoUnTacT Habop x Habopy y U 3ANMUCHIBATL X > V.
Ha ocHOBe HCCTPOTO OTHOINEHHA MPEANOYTCHHS MOKHO OIIPECIUTE Y [Ba
APYTHX OTHOILGHHS: Crpo2oe NIPENIIOYTEHHE B OTHONIEHHE Ge3pazniilis.
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I. BotBop nompebumensd 8 yeAogHsix onpeoenennocmu

OmnpenencHuc

Byuem ropopurs, 4To Habop x CTPOro MpeanoIuTaercs Habopy v H
3aITMCHIBATE 9TO KAK X > y, CCIM H40OpP X HECTPOTO MPeiIlOITUTElbHES
Habopa vy (x > v ), aobparnoe (y > X } HEBEPHO.

Byaem roopuTh, Y10 Ha0oph X H y Oe3paznuygHel Jutd noTpedbutend
H 3aITHCBIBATE X ~ Y, €CJIH Habop X HECTPOTO NPEMIIOYTHTEBHEE Hadopa
y{x »=y) unaobopor y >x. 0O

IIpennodyTenna nNoTpedUTEN NPU3BAHE! YIOPSAOUHTE HaODOPH! TOBA-
POB U3 MOTPCONTEIBCKOTO MHOKCCTEA, TO3TOMY OHH JLOKHBI YAOBIETBO-
PATEL PALY pasyMHRIX CBOICTR, 4 HMEHHO OyZIeM NpeANonaraTh, 410 OTHO-
IICHHUE MPETOYTCHIA TOTHOES ¥ TPAH3UTHBHOC.

Onpcaenenuc

Axcuoma nosnomer, 0IA MOOBIX IBYX HAOGOpOB X H ¥ H3 10TpedH-
TeILCKOID MHOXCeTBa X (x, Y€ X ) JOIKHO BHITIONHATLCA CHEAYIONICE:
mbo x >y, mmubo y - x.

Arcuoma mpansumusnocmu: 1S 10bpIX Tpex HaGopoB x, y ¥ z U3
NOTPEONTENBCKOI0 MEOXKECTBA X (X, ¥, 2€ X ), eclld x> y H ¥y > 7, TO
x=z. O

CBONICTBO MOTHOTEI MO3BOIACT CPAaBHHBATE MOOBIE HA0OPEI N3 T10-
TPEOUTENBCKOIO MIOXKECTRA, & CBOHCTBO TPAHIUTHBHOCTH ACIACT Mpej-
IIOYTEHHA COMACOBAHHBIMH, , |

OTHOIEeBHE MPEINOYTEHHA, YAOBICTBOPAIOMICE AKCHOMAaM IIOJIHO-
TEl M TPAH3UTHBHOCTH, B lalbHelimmem Oy/ieM Ha3hIBATL PayioHanbHbiM.

B reopnn norpedutcns ynobuce paforars He ¢ NPEIIOYTEHHIMI, &
¢ PYHKYUEU NULe3HOCHTY, TPEICTaBIAONICH IPeANOITSHES IOTpeOUTeA,

Ornpegenenue

Pyuryued noAesHocmu, NPEACTaBNIONISH TpeAnoUTeHHS >, onpe-
JINICHHBIC Ha MHOXCCTBE X, Ha3hIBAIOT QPYRKIMIO & : XA — R Takylo, 4T0
IU1A TE00RIX HAOOPOB X H y B3 X COOTHOUIGHHE X > ¥ MMCCT MECTO TOTTA U
TOJILKO TOTA, xorna u(x)2u(y). o

Bceerna n# 0THOMUEHHE ITPCATIOYTEHHA MOKHO OIHCATh C IIOMOIIBIO
HCKOTOPOH yHKIHH n0.1¢3HOCTH? Kak BUJTHO U3 CIICyIOIIErQ yTBepKIe-
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Hexyun I, [Tpednoumenun u noiesnocins

uM4 (1.1), TaKOC TIpeACTABICHHE BO3MOKHO UL B TOM CJIYYae, €CIIy Ipes-
HOYTEHHUS YIOBICTBOPAIOT AKCHOMAaM NOIHOTH B TPAH3UTHBHOCTH, T.€.
SBIAIOTCS PALMOHATIBHBIMH.

Yreepxacnue 1.1. Heobxonqumoe yciioBne CymecTBOBAHUA QPyHK-
IHU II0JIC3HOCTH.

Ecnu npennoyTenus -, ONPCACICHHBIC HA MHOKECTBC X, IpCacTa-
BHMBI C IOMOHIBK QYHKUHUY IIONC3HOCTH #(-), TO ATH NPEANOUTCUUA AB-
JIAIOTCA PAHOHATHITBIMH.

JloKa3saTebeTBO

1. ITokaxeM, 9T0 NPEANOYTEHHA > YAOBISTBOPAIOT aKCHOME IIOJ-
notul. [To onpenencunio u(-) ofacThio 3HaYSHHH QyHKUHY [TOJIE3HOCTH
ABAACTCA MHOKECTRO ACHCTBHTEIBHBIX wucen. JIrobele ABA JeHCTBUTENS-
HpiX yncnaa u{x) u u{y) cpaBHuMBL MO0 u(x) Zu(y), 1160 u(x)<u(y).
Ecan u(x)2u(y), 70 x> y u, eciu u(x) <u(y), 7o y > x. Takum obpa-
30M, CPaBIMMEL H MOOBIC 1Ba HaGopa X 1 ¥ u3 X |, CINeA0BATEIBHO, OTHO-
IICHUE IPESANOUTCHHS YAOBICTRBOPAST aKCHOME TIOIHOTEL.

2. [okaxeM, UTO OPEANOUTCHHA TPAHIUTHBHEL. BO3SEMCM TpH JTHO-
Orix Habopa x, y U z u3 X TakMe, 910 X > ¥ U y » Z. Ilokaxkem, uro x - 2.
Ilo onpeneiiennio yHKIUHA LOIC3HOCTH HMeeM x> ¥ &> u(x)2u(y) #
ananoruuHo y > z < u(y)2 u(z). lMockoubky u(x) 2 u(y) v u(y) = ulz),
To u(x) = 1(z), YTO SIKBHBAJICHTHO TOMY, 9TO Y = 2. 1

SBIAETCS M YCITOBHE PAIHOHAABHOCTH TIPEAMTOUTCHHH 1OCTAT04-
HLIM 7I71ST TIPEACTARNEHUS MX ¢ FIOMOLBIO HEKOW (JYHKLUHM TIONE3HOCTH?
Ecm 661 MEOKecTRO X OBIIO KORCIHBIM (He Gonec ueM CICTHRIM), TG OT-
BCT OBUT OB TTOJIOXKATCABHBLIM, IIOCKONBKY 3JICMENTRI 3TOTO MHOMKECTBA
MOKTHO ObL10 OB YIOPATOYHTH K MPHCBOHTE MM HOMEPA — 3HAYCHUS (PYHK-
K ITONIe3HOCTH. B 0fIIeM cirydae palMOHAIBHOCTH MPEANOITCHHS He-
JNOCTATOYHO JUTA CYIHECTBOBAHHA (HYHKIIMH NOIE3HOCTH, YT0 MOKHO I1pO-
JACMOIICTPHPOBATh HA IIPUMEPC JICKCHKOTPAPUIECKUX TPCANIOMTSHHIA,

Ipumep 1.1, JJexcuxorpaduueckne npeqnodyTeHs 1 PyHKUHHA
I10JE3HOCTH.

ConIacHo JIeKCHKOrpaUIeCKHM NPeaIIOUTEHUAM BCC TOTPCOHTCIIb-
cKkHE HA0OPBI YIOPAAOUHBAIOTCA TAK K€ KAK CIIOBA B CJIOBAPE: CHavaja 1o
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1. Buibop nompeGumens @ yeao8uax ORpeQEIEHHOCMY

IIEPBOIt KOOPAUHATE, IPH COBHAICHHH HEPBOH KOOPMHATH! — 110 BTOPOH
U T.1. PaccMoTpum 114 IPOCTOTH 9KOHOMHUKY C ABYMS] TOBapaMH. X = Rf.
OlupenenuM Ha 3TOM MOTPeGHTENECKOM MEMKSCTRE TCKCHKOIpa(HUECKHE
IIPSANOUTECHUS CICAYIOIHM 0bOpazom: S

X7 Y,BCHH X, >y MM X, =y, 4 X, 2 ¥,. BRI

JTH IPEANIOYTCHUS YIOBIETBOPAIOT AKCHOMAM ITOTHOTH! H TPaH3UTHB-
HOCTH, HO HC MOTYT OBITh NPEACTABICHR] C NOMOIIBIO (PYHKLMH ITOJE3HOCTH.

3aMETHM, YTO NPH JEKCHKOTpaQHUECKX NPEATIOUYTEHUAX HHKAKHE
JIBA PasHbIX HADOPA TOBAPOB HE MOTYT ObITh DKBHBAJICHTHBL, JIOCKOIBKY
PANTHIHE XOTSA OBl ONHOM H3 KOOPJUHAT BEKTOPOR, NPCACTARIAIONIMX HaH-
Hble Ha0opsl, BIIEUET CTPOTOL [peaAnodTeHre Habopa ¢ fonsIeH Koopau-
Hatoil. Takum ofpazom, Kaxablif HaGop Tosapos (kaxnas Touka u3 X = RY)
AOKHA TOMYYHTh CBOE (YHMKAIBHOE) 3HAYCHHE TTONE3HOCTH, T.C. HaM
HYZKHO 3aHYMEPOBaTh C JIOMOIIBLH JeHCTBHTENBHBIX YHCEH BCE TOUKH He-
OTPHLUATEIBLHOTO OPTAHTA, COXPAHAS [IPU 3TOM UX yrnopsaodusaHuc. Ilo-
KAXKeM, YTO OCYIECTBHTE TON0oOHOE 0To0paXkeHHe HEBO3MOXHO.

JIcHCTBUTENBHO, IPEAIIOIOKHM, UTO HAM YAAJIOCE NOCTPOUTH PyHK-
HUIO NOJE3HOCTH 4114 JICKCHKOTpadHiueckux npeanourenuii. Paccmorpum
ABa Habopa, KOTOPBIE OTIIHYAKTCSH JIMIIL KOJMYECTBOM BTOpOTO Onara:
(a, O)u {a, 1). Ecny QyHKIMA MONE3HOCTH IS JaHABIX NPeAriodTeHuH
cymectsyer, T0 u(a, O)<u{a, 1), npmaem u(a, 0) u u(a, 1) — nchicreu-
TeJIbHBIE YHCid. TorAa HallACTCA palHoHanbHOe 9ucno r{a), iekainee
Mexay u(a, 0) u ula, 1), te. u(a, 0)<r(a)<u(a, 1). (Ecinim Mexay
u(a, ) ¥ ula, 1) gexar HECKONBKO PALNOHANBHBIX YHCCH, TO B KAYCCTRC
r(a) BO3EMCM HauMEIIbUIee U3 HUX.) 3aMETUM, HTO, IOCTPOSHHA (YHK-
nua r(a) BO3pacTaer no a. JdeHCTBUTENBHO, €CIH a<d, TO
ri@)<u(a, D<u(@, 0)< r(@), TaxuMm o6pazoM, dyHKMs r(a) AaET B3aH-
MOOAHO3HAYHOE OTOOpAKEHHE MHMWKECTBa HEOTPHHATEIBHEIX JeicTBU-
TE/IbHBIX YHCET, KOTOPOC HCCICTHO, BO MHOXKCCTBO PallHONATbHBIX THCET,
SABIATOIEECA CUETHBHIM, YTO MaTeMaTH4ecKy HEBO3MOXHO. Takum obpa-
30M, MBI IOKA3aJIH, YTO HE CYIECTBYET QYHKIIHHE [IOJIE3HOCTH, TIPE/ICTAR-
HSOLIEN JTCKCHKOTPAPUUYCCKHE TPCANOYTCHUS,

TToneITaeMcd Ha HHTYMTHBHOM YPOBHE IIOHATD, B UCM K¢ COCTOUT
0cOOECHHOCTD JICKCHKOrpaGHICCKHX HPEANOYTCHEH, HC IO3BOJAIOIIAN
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Jexyun |, Hpednoumenus u nofesnocib

NPEACTABHTH HX C MOMOMILI0 GYHKIMU MONE3HOCTH, 3aMETHM, YTO HAM HC
yIRJIOCH HAMTH 3KBHBAlIGHTHEIE APYT APYTY morpeOuTenbekue Habope! B
CUNTY HATHUNS «CKAaUKOB B HPEANOYTCHHAXY. BO3MOXHO, HCKIFOYCHHE 110~
A06HOr0 cKaukooOpazHOIo NMOBEASHHS, T.€. BBEAECHHC JONOIHUTCILHOIO
HPCAIIONOKCHHS O HEAPEPLIGHOCIU RPEONOYMEH U, TIOMOXKET HAM PEIIHTE

3Ty npobiaemy. o R

T

t N e R N N A
P IR TR S SR

Ompenenenue
OTHOLICHHE NPEANIOYTEHHS >, OIIPEJCIEHHOE Ha MHOXKECTBE Xhe-
nPEpbIGHO, CCIIH U TI000ro AIcMeHTa Xx€ X Lo g od!

MHOXECTBO HaGOpOB He Xyxe ueM x:{y€ X: y>x} .,
APTEEE F A f S

MHOXKECTBO Habopos He myume weM x:{ye X: y<x}....

ST b,

SIBIISTIOTCS 32aMKHTYTBIMH MHOXKECTRAMH. O
JIerko mpOBEPHTE, YTO TEKCHKOIPaQHIECKHIE MPEAMOUTEHHA HE YIOB-
JIETBOPAOT IIPHBEICHAOMY BBILIE OTNIPEREIICHHIO HENIPEPLIBHOCTH, IOCKOIb-
KY MHOKECTBO HADOPOB, KOTOPHIC HE XyKe YeM JI2HHBIH Habop x*, He AB-
NAETCS 3aMKHYTHIM (M. puc, 1.1). -

| H hi\}‘l > %
X2
Puc. 1.1. HapyuieHse akcHOMBI HENIPEPRIBHACTH . . )
IS IEKCHKOTPA(HYECKUX IPEANOYTEHHH, . . .
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1. Bubop nompebumens & yenoeusx onpedereHnocmu

Eciy 1onoHUTE aKCHOMBI TTOJIHOTE H TPAH3HTHBHOCTH MPEATIOUYTE-
HMH aKCHOMOM HENPEPBIBHOCTH, TO, KaK CACAYET W3 HHXEIIPHBEICHHOIO
YTBEPHIEIIVS, 3TOTO Ha00Pa UpeanonoKeHHiH OyIeT TOCTATOUHO Juld Cylle-
CTBOBAHHS (DYHKUMH NONE3HOCTH, MPEACTARIAIOIICH 3TH IPeIIOITEHUSL.

Yreepxkaenue 1.2, CymecTroBanne (PYHKIIHH TOJE3HOCTH,

ITycTps npeanodTeHHs >, ONpEICICHHBIC HA MHOXCCTBE X, paluo-
HaJJbHEI H YAOBACTROPAIOT AKCHOME HENMPEPhIBHOCTH. Toraa cylnecTByeT
HEnpephBHAas (YHKIHSA MONE3HOCTH u#(X), MPEeICTaBIAIOMIAA STH Hpen-
[IQYTEHHUA.

JloxaxkeM cymecTROBAHHE (PYHKIHH MONE3HOCTH 1A CIIyvad CTpo-
IO MOHOTOHHBIX INPEATIOUTCHHH, CYUTAA, KaK JOTOBOPHIIHCh paHEe, 49To
X = RY. Onnako Npesk /e YeM NMPHCTYIHTE K J0Ka3aTCILCTBY, 11aM Heo-
XOIUMO OIPEIENHUTh, KAKHe IIPEeINOITeHHs MBI OyIeM Ha3BIBaTh CTPOIO
MOHOTOITHBEIMA.

Onpenenenne

Ipcanogarcnus >, ONpencncHible 1a MEOKECTRE X, ABISIOTCS CIMpo-
‘20 MontomonitbiMu, CIH I T00BIX IBYX HaOOPOB X U y U3 X TaKUX, 4TO
S YZX U y#X, HMEEM Y > X.
[TpenmoureHus -, OUpeaeIICHABIE HA MHOXKECTBE X, ABNAIOTCH Cla-
" 60 MOHOMONHBIMU, CCITH AT THOOBIX ABYX Ha60p03 X 1y u3 X Takux, 94TO
y>.x HMEEM y > X, O R

HoxazatenscTeo [l . S

TlosacauM rpaduyeckn naerw AoKa3aTenbeTBa (CM. pHe. 1.2).
| ITocTpouM HCKOMYI0 (PYHKIIMIO TIOJIC3HOCTH CICAYIONIIM 06pa3oMm.
Jus nro6oro nponsBoasHOro nabdopa x Mbl HaeM SKBUBAICHTHEIH €My
Habop Ha «EJIHHUYHOM JTy4dey», o0o3HadeHHOM HA puc.]1.2 kak fe. [ocTa-
BHM B COOTBETCTBHE HabOpy X YHCIIO, COOTBETCTBYIOMICE Mr000MH (HanpH-
MEp, IEPBOH) KOOPIHHATE 3TOTC IKBUBAIICHTHOTO Habopa. HamoMumM, 910
TOCKOIBKY SKBUBAJICHT MINEM Ha EAHHHIHOM JIYYC, TO BCE KOOPAHHATH ¥
aToro Haopa copnazawT. HaMm HyxHOo nokaszars, 4To!

1) Takoif SKBUBAaNCHT CYHICCTBYeT A moboro HaGopa u3 morpedu-
TENbCKOrO MHOXKECTRA,
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Hexyun 1. [IpeOnoumenus 1 naienocing

2) 3TOT 9KBHBAJICHT HAa €THHUYHOM JIYY¢ C/IHHCTBEH;
3) mocTpoenHan GyHKIAA ACHCTBUTEIIBHO NPECTABIAET HCXOIHEIC

IPEATTOYTSHHA. ,

%2 [yerR:y~x}

I X
Puc. 1.2. Viuroctpauus nocTpoeHUA QYHKUMH IMONE3HOCTH 11770 0

IlepelineM k peanuzaliu HAMEYEHHOH HAMH CXE€MBbI JOKA3aTEIIBCTRA.

1. Yepes e obosHaunmM N-MepHEBIH eIMHHYHLIA BCKTOp:
e=(} 1, ..., 1). Paccmorpum npouszsoastbiii Habop xe X, Tlocrasum
eMy B COOTBCTCTBHE YHCIIO f, TaKoe, 9T0 x ~ ¢ e. ILlokaxkeM, 9To Taxoe
YHCIO, 4 CHCIOBATENBHO, TaK0ii SKBHBAJICHT Habopa x Ha JIyuc fe Ccyide-
cTByeT. [{ns 3TOro paccMOTPUM JIBA MHOXECTBA!

MHOMKCCTBO HHCEST {, TOPOAKAAIOMMX HaOOPHI HA JTyHE fe, KOTOPBIC HC
myume gem x:W ={{e R, : x = te};

MHOKECTBO YHCET {, TOPOAIAIOITIX 11a00Ph! Ha JTyde fe, KOTOpPhie He
xyme yeMm x: B={re R, :te > x}.

3aMeTHM, 9TO MHOXECTBO W HEITYCTO, HOCKOIBKY CORCPKHT HONb,
Heticreurentno, nockoneky Xx€ RY, 1o x20, orkyma B cuiy crporoi
MOHOTORHOCTH oXy4aeM x > 0. MHOXCCTRO B TAaKe HETTYCTO, MOCKOIEKY
BCCI1a MOMKHO PACCMOTPETE J€KANTHH Ha SAHHHIHOM ITy4e Habop { e >> x,
BCE KOOPAHHATH KOTOPOTO O0/IbIIE, YeM KoopauHaTe! X (cM. puc.]1.2). Tor-
1a B CHIIy CTPOTOH MOHOTOHHOCTH 7 ¢ > X.

MuoxecTsa W M B 3aMKHYTHI B CHITY HENPEPbIBHOCTH NPEITNOYTE-
Huil. [IponeMoHCTPUPYEM 3AMKHYTOCTE MHOXKECTBA W (s MHOXecTRa B
paccy:kaeHus ananorndusl). HenpeprisHocTs npenoyrenuxii BledeT 3aMK-
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1. Buibop nompebumens @ yciosusx onpedeaeHnocmu

HYTOCTb MHOKecTBa W ={ye X:y< x}. 3ameTHM, 4TO MHONECTBO W
SABJIETCA TCPECEUEeHHEM MHOXKCCTBA W C© IIy4OM fe M, CICHOBATEILHO,
3aMKHYTO KaK IICPeCeUCHHE ABYX 3aMKHYTBIX MHOXKCCTB.

[ToxaxeM, 4To 00beAHHEHKE MHOXECTB W ¥ B copnanaeT ¢ MHOXe-
CTBOM HEOTPHIATEILHBIX ACHCTBUTENBHBIX YHCCH: B U W = R, . Brmioge-
HHe BUW C R, OUEBHIHO B CHILy onpelleIeHua MHO)ecTB W H B. Tloxka-
KEM, YTO HMeeT MeCTO M o0paTHoe BIoueHUe. B cuny monHoTe mpex-
MOUTEHHH Moo fe - x, H TorAa t€ B, mubo x> te u, sHadwmrt, te W. Ta-
KUM obpaszoM, R, c BUW.

Wtak, B 1 W — HeNyCThIE, 3aMKHYTHIE MHOXECTRA, @ UX 00BCHHHC-
HHE JaeT R, — CBA3ZHOE MHOKECTBO, CJIE0BATEIILHO, IIepecedene B u I
HenycTo. To 03HauaeT, YTo A Jboro x& R CyLICCTBYET f, TaKoe,
4TO t e ~ X, MOCKOIBKY L,EB H L,eW.

2. Tlokaskem, 9To 14 JuoGoro x€ R, Takoe 3HaucHue ¢, (t e ~ X)
EMHCTRCHHO, TIPEAMONOKUM, ITO 3TO HE TaK M CYHIECTBYIOT ¢! #1712 Ta-
KHe, 4T0 1e~X H f;e~X. IIpennonoxum AIi ONpeAeNeHHOCTH, YTO
t.>t. Torna rie >>tle, OTKY[O2 B CHIly CTPOTOH MOHOTOHHOCTH HMEEM
tle = tle M C YUeTOM TPaH3UTHEHOCTH NPEATIOYTCHHIH MPUXOTHM K IIPO-
- TMBOPCUHUID X ~ t_i e tf €.

3. Utak, BO3pMEM #, B KAYECTBE 3HAYCHNA QYHKIMH MONEIHOCTH J1A
nabopa x:u(x)=t_. OcTanock ybemurecs, 910 NOTy4eHHas QyHKIMA AeH-
CIBHTEHBHO OTPAXKACT UCXOAHBIE TIPENOUTEHHS. ITO CIEAYET U3 TIOCTPOE-
HHa QyHxuud, [Tycts £, 27, Torna f,€ 21 ¢, OTKyJa B CHIY CTPOroH MOHO-
TOHHOCTH HMeeM f, € Zt},e. 1o MoCTPOEHUIO f e ~ X U { e ~ y, OTKYZa C y4c~ -
TOM TPAH3UTHBHOCTH NPEIIOYTEHUH OJTydaeM X > ¥. O6parHo: myCTs X = ¥
Y IO MOCTPOCHHIO { e~ X M f ¢~ y, OTKYJa HMeeM I,¢ = f.e. Mbl XOTHM
[OKa3aTh, 4Yro I, = t,,,. [TpenmonokuM, 9ro 310 HE TaK, T.€. I, < 7, Torpna B
CHJIYy CTPOroil MOHOTOHHOCTH f,¢ > {,€, YTO NPOTHBOPEUHT YCIOBHIO
tertem

HTak, MBI J0Ka3any CYIIeCTBOBAHHE (JYHKIHH HONE3HOCTH, TIpea-
CTABIIAIOIIEH PALIMOHANIBHBIC HENPEPLIBHLIC IPEANOUYTeHIA. MokHO 110~
Ka3ars (3A€Ch MBI 3TO AcHaTs He Oyaem), 910 JanHaA QPYHKUUS HeIpephIB-
Ha. OTMETHM, YTO B YTBEPXKASHHH TOBOPHTCS JIMUIb O TOM, YTO CPEIH BCEX
$yHKUHMHE NONE3HOCTH, NMPEACTABIAIONIHY JaHHbIe NPEAIIOYTCHHSA, €CTh
HETpepBIBHAA PYHKLHA. DTO BOBCE HE 03HAYALT, YTO BCC (DYHKIMY IOJIE3-
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Hexyun 1. Ilpeonoumenus u noreznocmo

HOCTH, IIPEACTARIAIOUIME JATHbIE IIPEANOYTeNMd, JOJDKHE! ObiTh Helpe-
peiBHEL CornacHo onpeielieHHI0 QyHKIIMK MOITE3HOCTH 3Ta (PYHKIMA He
asnsgerTcd eqMHcTBeHHOH. JIroboc nonoXuTeIpHOC MOHOTOHHOE ITpeQdpa-
soBanme v(x)= f (u(x)), rae f(-) — cIporo BozpacTammas PyHKIHUS,
TAKXKC MPCACTABISICT HCXOAHBIE Npeanoytedua. Ilpu sTom f(-), a cieno-
BaTENLHO, ¥ QyHKIHA f (u(-)), He 0bA3aHa OpITh HENpPepLIBHOH PYHKIH-
¢H, naxe ecmm u(-) HENPEPHIRHA,

[Ipn ananuse noseneHus noTpeduTENsT OYAYT HCHONB30BATHLES HEKO-
TOPBIE NOTIOJHHUTENbHBIE CBOICTRA MPEATIOYTCHIH (TOMUMO TEX, YTO rapaH-
THPYIOT CyLIECTBOBAHHUE (DYHKUMH NOJE3HOCTH), PacCMOTPHM 3TH CBOJCTBA.

B ympomicitHoM J10Ka3aTeIbCTBE YTBEPKICHHA O CYIIeCTBOBAaHHH
QYHKIMH NOTE3ROCTH MEI OIMPAJHCH Ha CBOHCTBO CTPOTOH MOHOTOHHOC-
TH. B panwHeimenm anaause Mbt OyaeM Henons30BaTh 6oiee cnadoe CBofi-
CTBO, OTPAXAOUIEE «BOCTPEOOBAHHOCTLY TOBAPOB NOTPEOUTEICM, HA3EI~
BAEMOE JOKUNBHOU HEHACKIWYACMOCIBIO.

Oupcaciacuuc |

Hpennowrenus >, onpenencHHbIEC Ha MHOXKECTRC X, IBISIOTCH TOKARb-
HO Heliacbiwaemblymu, ecii Ui moboro x& X unoboro € >0 cymectsyer

y€ X raKoif, uro |x—y|<e u y>x, me |x~y|=\f2(xi -y,)Y. o

Apyrumu cnosaMy, B 000/ OKPECTHOCTH KaXXAOTO NMOTPEOHTEIIE-
cxoro nHabopa x HaiizeTcs aywmii, yeM x, norpeburtensckui Habop. 3a-
METHM, 9TO Jy4muii Ha0op (V) MOKCT COACPIKATH B MEHBIIES KOHUECTRO

BCCX TOBAPOB, KaK MOKa3aHo Ha puc. 1.3,
X2

Fow

y>Xx

T iie

o X
Puc.

1.3: JlokamnsHas HEHACHIIACMOCTE HE BIIEIET MOHOTOHHOCTh NPEIOYTeHHK
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i. Bribop nompetiumend ¢ yci0GuAX Onpecenesnacmu

3aMEeTHM, 4TO B C/Iydae, Korua X = Rf , TOKaNMLHAsA HEHACKIIACMOCTD
HCKITIOYAET CHTYALHIO, KOI'TA BCC TORAPHI ABISIOTCA aHTHOIAraMH, IO CKOJb-
Ky Torga Habop x =0 Ob11 66l TOUKOH HACHIICHUA IIPEINOYTCHHNA.

IMpumep 1.2. llpeaniourennsi, He YIOBJIEeTBOPHIOLIAC CBOHCTBY J10-
KAJbHOH HEHACHIAEMOCTH.

ITpuBeaeM nmpuMep PeANOUTeHUIT, HE YIIOBICTBOPSIOMNX CBOHCTRY
JIOKATBHOH HEHACBKHIIACMOCTH NPH yCIOBHY, YTO TOBAphl HE ABJIAIOTCH aH-~
tubOnaramu. [lonoGunas cutyanus uze0paxena Ha puc. 1.4, rie kpupas Oe3-
PA3NHUYHA [IPSACTABICHA IO ToI0Ccoi (Bce Habophl, JIexallue B 3aTpH-
XOBAHHOH 00n1acTy, IKBHBANCHTHBL Al norpedurcint). Torga MBI MOXKEM
B3ATEH OKPECTHOCTE, LIEAHKOM JISKAIYIO B 3T0H 081acTy, ¥ B 3TOH OKpecT-
HOCTH BCE HabOpH OYIyT SKBUBATICHTHE!, T.€. He Hal/ieTcd HH 0;1HOTO Habo-~
pa, KOTOPBI ObLUT OB1 CTPOrO MPEIIOITHTENIbHEE AaHHOTO Habopa x.

Xy

Pue. 1.4, Hapymenne nokansHON HEHACKIIAEMOCTH NPENNIOYTEHHH

st Toro uroOs! B fanpHeHlUIeM rapaHTHPOBATh (XOPOLIME) CBOM-
CTBa pCUICHHUA 331311 HOTPCGPITGJIH, MBI 6}’,?.'{61\'1 NPEANOJIAraTs sul#yKI0CHb
(unu paxe cmpozyio 8bINYKAOCMS) NPEATIOUTEHUIH.

Onpenenenmc

[Ipennourenns >, ONPEACICHILIE HA MHOKECTBC X, ABIAIOTCSH 6bl-
HYKABIMU, €CIY JUTA JTIOOBIX X, ¥, Z€ X TaKuX,4To y > X ¥ Z = X, HMEEM
oy + (1 —0)z = x npu mobom 0L o <1,
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Hexyun 1. [peonoumenun u hoseanocnto

[IpennoureHus >, onpenencHHbIC HA MHOKECTBE X, SBAAKTCA Cmpo-
20 GLINYKIbIMY, ECTIU JUIA JIFOOBIX X, ¥, z€ X Takux, 410 Yy~ X - X U
y#z,umeeM y+(1— )z > x upnmoboM 0< <1, O

CornacHo BHIIEIPHBCICHITBIM OTIPEAESICHUAM IIPE/TIOYTEHISA B~
10TCSt BBITYKIBIMH (CTPOTO BEITYKINBIMH), ecnu Aist o80T noTpeOnTeIb-
cKore Habopa x 3 X MHOKECTBO BCeX HabOpOB, KOTOPBIC HE XYKE, 4EM
J#@HHEIH, BLITYKIO (CTPOro BEIMYKIO). PrcyHok 1.5 WJLTIOCTPHPYCT CTpO-
I'YIO BBITYKIOCTD NPCATOUTCHHIT. ST

irz

Puc. 1.5, Muoxecrso {y€ X : y > x}
B CJ1y4ae CTPOrO BEIMYKJIEIX LPEATIOYTERA

BriykiocTs npeimodTeHHH 03Ha4acT KBa3MBOrHYTOCTh PYHKIH
INOJIe3HOCTH u(+) (CTpOras BEIIYKIOCTE TPEATMOYTEHHH — CTPOTYTO KBa-
3HBOTHYTOCTD 4(-) ). DTO HANPAMYIO CICAYST U3 ONpeaeIecHHS KBa3UBO-
THYTOH QyHKUNH H onpeneacHus QyHKIHY Noae3HoCcTH. HarloMHHM, 4TO
dysxmws u(-), onpexcneHnas Ha MHOXECTBE X, HA3bIBAETCA KBA3HBOIILY-
TOH, ecnH ans moboro ¥ MHEOKeCTBO {veE X 1 u(y) >} Bomyxio. Bos-
MOXHO, paHee (HanpHMep, B Kypce NPOMEKYTOUYHOTO YPOBH) BB HMEJIH
AETNO C BOTHYTEIMH QYHKIMAMH [TOJE3HOCTH. 3aMCTHM, YTO 11004 BOTHY -
Tast (YHKIUA ABAETCS M KBA3UBOIHYTOM, 0iHaKo 06paTHoC HesepHO. Tak,
HarpuMep, 1106ad Bo3pacTarmas GyHKUHs OHOH MepeMeHnoH IBIIIETCS
KBa3HBOTHYTOH, HO BOBCE He 00s3aHa OBITh BOTHYTOH. 3aMeTHM, 4TO HE
AJIA BCEX BRINMYKIIBIX Hpe,I[IIO'-ITEHHﬁ CYmeCTBYCT BOTHYTAA d)yHKHHH 1no-
JIC3HOCTH, MPEACTABIAOMIAA ITH NIPSIITOUTEHIA.
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I. Buifiop nompeGumens 8 ycroeusx onpedeaennocmu

Hexkuug 2 |

~ MBI IpeanonaracyM, 4To MoTpeOUTENs CTPCMHITCA BHGPATE H3 MHOXKECTBA
DOCTYIHBIX eMY NOTPeOHTEIBCKHX HAGOPOB Takoi Habop (HabopeI), KOTO-
PBIi C €ro TO4YKH 3PEHUS SBJIACTCS HAWIY YLIHM,
bBynem npeanonarats, 9T0 IMPEANOUTEHHA HOTpeduTENeH paloHaNb-
HBl M HENPEPBIBHEL, YTO IO3ROJIAET PEIACTABUTE HX ¢ MOMONILIO HETIpe-
pHIBHOH (QyHKIHKN ToNe3HoCTH u(x). ByneM mpeanomararn, 4to notpedu-
TEIHCKOE MHOMKECTBO — 3TO COBOKYNHOCTH BCEBO3ZMOKHBIX 11a0OpOB, B
KOTOPBIX KaxkAoC O1aro Mpe/ICTABICHO B HEOTPHLATCIBEHOM KOJIHYECTBE,
1.¢. X = RY. OnHaxo B neficTBHTENBHOCTH MOTpeGHTENO GHIBAET NOCTYII-
HO He BCE€ MHOXKECTBO X, @ JIHILB HEKOE ero IIOJMHOKECTBO, HA3bIBAEMOE
OromxeTHBIM MHOXKCCTBOM. [TycTh npuobpeTcHye TOBAPOB H YCIYT CBA3a-
HO C OIUIaTOM KaXKI0H eAMHANBI TOBAPA H LIeHa ¢IUHHIIB! TOBAPA (PHKCHPO-
pana, O603HAYMM BEKTOp LiCH 9epe3s p=(p,, p,, ..., Py). HIOKyNKH TI0-
TpeOuIeIsl NPH JaHHOM BCKTOPE LEH OIPaHHYEHBbl MMEIOIMHMCA y HETO
A0XO/I0M, KOTOpbIi OynemM obo3nadats wepes I, TIpn OTCYyTCTBHM KAKHX-
60 HHBIX OrpaHHYeHui Ha BRIGOp noTpeburesbckoro Habopa OrKeT-
HO¢ MHOKXECTBO NOTPeOUTEN MOMHO 3aIHMCaTh KaK

yak B={JCEEX: pxsf}'

3anada IoTpeOHTCNs, KOTOPAs 3aKIIo4aeTcss B BbhiOOpe Hambomee
NpeANOYTUTCIALHOTO Habopa npy AaHHbIX ueHax p >>0 (Oyaem cuurarhb
IIeHbI Beex Onar NoMoKUTEIbHBIMH) H YpOBHE J1oxona [ >0 MoxeT ObITh
3aNHCaHa CHNeJyIoLUM 00pa3oM:

. T';f‘ - - ‘ ._..'._ kR . > .._; '?i-f ) R . q .":T*’.-“‘::‘_‘ . "'._."'-._- .
' - max u(x
©x20 ( ) S

px<l,

3aMeTHM, 4TO IpY IPUHATHIX AonyiueHusX GIOKCTHOE MHOXECTBO
B={xe RY: px<I} nenycro (0€ B) u orpaHHY€EHO, IIOCKOJIbKY

I |
0< x, £ —. Takum o6pa3oM, pClIEHHE 3a11a4K MOTPEOHTENA CYIIEeCTBYET,
D;
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Hewyun 2. 3a0aua MarcuMuzayuy noresHoCHI

MNOCKONBKY OMOIKETHOS MHOMXECTBO ABJLIETCH JICIIYCTBIM KOMIIAKTOM, &
() — HenpepbiBHAs (DYHKIMS, CIC/IOBATENLHO, BCCIAA NOCTHTAET MAK-
CHMYyMa Ha KOMIMAKTHOM MHOXECTBE.

Penras 3amady MaKCUMHM3ALHHU [IONIE3HOCTH HA DIOJDKETHOM MHOKE-
CTBE, Mbl HOJIYHYACM, YT0 KOXA0H nape (p, /) cOOTBETCIBYET MHOXKECTRO
HaWIYYiIHX OpH AaHHBIX LIEHAX H Joxone noTpeOHUTEeNnbCekHX Habopos
x(p, I), xoropoc Mbl OyACM HA3LIBATL 8QIbPACOECKUM HITH MAPUUANI0G6-
crum enpocom, MibO TPOCTO cupocom. 3aMETHM, UTO B oOLIEM ciyuae
x(p, I) He ABIACTCA OHO3HAYHBIM cOOTBeTCTBHCM. ECin xe xaxao# nape
(p, [) cOOTBETCTRYET CIMHCTBCHHBIN HAWITYYIIHN NOTPCOUTENECKUIH Ha-
6op, 10 x(p, ) HA3BIBAIOT hyHKYUE MAPULIIIOBCKO20 CRPOCU.

YTBepaxaenue 2.1, CeoilcTBa Mapma/LIoBckoro cupoca x(p, I).

ITycre u(-) — HenpepbIBHAs (ryHKIHA, IPEICTABIAIONIA IPEAIOY-
TeHHA noTpeSuTesi, onpeeneHHEIe Ha MuokecTse X =R, p>>0, vor-
Aa x(p, I) yAOBIETBOPSET CASAYIONIMM CBOHCTBAM:

1) ogHOPOIHOCTE HYNEBOH CTENEHH OTHOCHTEIHHO LEH H AOXOIa:
x(Ap, AM)=x(p, I) pns moGoro A >0; |

2) ecnH NpeanovTEHS JIOKaIBHO HEHACKIIACMEIC, TO MapIlaaIoB-
CKHUH CIpOC YAOBAETBOPAET OI0/KETHOMY OFPaHUYEHUIO B (OopMeE PaBeH-
crea: xst modoro x€ x(p. {) nMmeem px=1;

3} ecniu TPEANIOUTEHUS BBIMYKAEL, TO X(p, [} — BBIMYKIOE MHOXE-
CTBO; |

4) ecym IIpearIouTeHNs CTPOro BEITYKIIEI (CICAOBATENLHO, U(+) CTPOro
KBA3UBOTHYTAaA), TO AN KaXKA0H napsl { p, 1) muoxectso x(p, I) cocro-
HT U3 OHOIO JJIEMEHT], T.¢. x(p, I) apasercs pyHKUHEH cnpoca H, Kpo-
Me 1010, x(p, /) — nenpepriBHaa QyUKIUS.

HokaszaTenscrBo

1. IIpn M3MeHEHHH BCEX LEH M J0X0IA B OJHHAKOBOH IIPONIOPIHH
MBI YMHOXKAEM JIEBYIO ¥ IIPABYI0 4acTH OIOAKETHOTO OTPAHHYEHHS HA OHO
M TO € HOJOKHTEIBHOC YHCIO, HTO COXPaHAET HEpaBeHCTBO Apx S Al;
IIPH 3TOM HH MHOXKECTBO X, HY (PYHKIIHS IIOJICIHOCTH HE N3MCHSIOTCS, JTO
03HAYACT, YTO OIOKETHOE MHOXKECTBO OCTAETCS IPEXKHHUM, YTO IPH HEH3-
MCHHOM 1eIeBoH QyHKIMH BICYET U IpexHUil Habop perreHuit.

L]

EPE S WL I
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1. Buthop nompebumena ¢ ycnogusx onpedeienHocmy

2. HoxasxkeM, 4T0 NOKaIbHas HEHACKIIIAEMOCTD BIECUET BHINOIHEHHE
OOIKETHOTO OTpaHHYCHHA B BH/Ie paneHcTBa. [IpeanonoxnM, 910 310 He
Tak n px < I ans Hexoroporo nabopa x€ x(p, /). D10 03HadaeT, 4TO Ha-
O0p x IEKUT BHYTPH OIOKETHOTO MHOKCCTBA H, 3HAYHUT, CYLUECTBYET He-
KOTOPast OKPECTHOCTh TOYKH X, KOTOpPas TAKJKE ICIHKOM IEKHT BHYTPH
OI0/DKETHOTO MHOMKCCTBA, KaK MoKa3aHo Ha puc, 2.1. CoracHo nokamsHoH
HEHACHIIaeMOCTH MPEAMOYTCHHI B 3TOH OKPECTHOCTH JIOJIKEH CYIIECTBO-
BaTh HAbOp y, KOTOPLI CTPOro NPCAIOYTUTCILHCE X: Y > X, a 9TO IPOTH-
BOPEYHT TOMY, YTO X IBJIACTCH HAWTYy4IIHM HaOOPOM H3 JaHHOTO OFIKET-
HOT'0 MHOXKECTBA.

X3

Puc. 2.1, BrimonHenue GHOIKETHONO OrPAHMMEHUA KAK PABEHCTBA
IIPH JIOKAAbEHOM HEHACKIIAEMOCTH PeAHOY TCH M

3. Bosemem a8a Hafopa, ARIAIOIIMXCA PEIICHUAMH 331a9H NIOTpe-
Gurens: (x, x)e x(p, I). Itn HAGOPHI LOMMHKHBI IPHHOCUTH OTHHAKOBYEO
nonesnocTb u{x) =u(x) =u".

Pacemotpum x” = o+ (1 —o)x’, tne oe[0,1]. 3amcrum, uto X~
IPHHAUICKHT OHONKCTHOMY MHOXECTBY, TOCKOIBKY

pi’=opx+(1-)px’ <ol +(1-) =1

B cuny Brimyknocty npeanoyrenuii umeeM ox + (1 —o)x’ > x, o1-
xyna u(x")=u’. 310 o3Hauact, 9To x” AOCTYNEH MOTPEOHTENIO IpU Le-
HAX ;) ¥ I0X0JIe { 11 1aeT TONE3HOCTh, HE MEHLIIYIO, UEM HAWIYHILINE NIPH
AAHHBIX MapaMeTpax Habopel, T.e. X Taioke ABIAETCS PEIIEHHEM 3a1a9H !
x"€ x(p, I). D10 osnauaer, ut0 x(p, I) — BLINYKI0€ MHOXKECTBO.
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Jexyust 2. 3adaua MAKCHMUSAYLIE NOACIHOCHTN

4. lIpenionokum, 410 3aaa4a MAKCHMH3AIIMH OOJE3HOCTHU IIPH 1e-
HaX p M J0XO/C / MMCET iBa pasHbIX pewenns: x#x u (x, x)e x(p, I).
B ¢cuny Toro 4To ganinie 1abophl ABMAIOTCS PEIICHAIMHU 33144 110TpeOH-
TENs, OHH JOJDKHBI IPHHOCHTD ONHHAKOBYIO N01e3HOCTh: u(x) =u(x)=u.
Pacemorpum x” = ox+ (1—a)x’, tme o€ {0, 1). Ilo ananoruu ¢ npeasr-
AYIIIM TYHKTOM MOJKHO TOKa3aTh, 9TO X MPHHAUICHKHUT GIOJUKETHOMY
MHOXCCTBY. B cruty CTporoii BeIyKIIOCTH npeanouTeHuil ox + (1— a)x’ - x,
OTKyAa HMeeM u(x”)>u’, 9TO MPOTHBOPCYUT TOMY, YTO X H X — pelle-
HHs 334a94 HoTpcOHTEIA MPH ZaHHBIX [EHAX H JoXoxe. Takum obpasoM,
fIpH CTPOTO BBIMYKTBIX MPCATIOYTCHUSX PCIUICHHE 331a49H NOTPEOHTEIS IpH
KaXx0M Ha0Oope 3K30TEeHHBIX NapaMeTPOB ¢AUHCTBEHHO, T.C. MBI HMCCM
neno ¢ dynkuuen cropoca. HermpepslBHOCTh QYHKIIHIH CIIpoca CleayeT u3
TEOPEMBI O MaKcHMyMe!. m

Ecnn ¢yHKUHA N0Ae3HOCTH AU depenipyema, TO NPH BBIOIHC-
HUH YCJIOBHS PCTYTSAPHOCTH Mbl MOXEM OXapaKTEPH30BATh PEHICHHE 33-
naun norpedurend ¢ momonibio yenoruid Kyna — Taxkepa. 3aMeTHM, 9TO
B CHITY TIONTOKHTCIIBHOCTH A0X0/1a 33]1a4a MAKCHMH 34U HH NONE3HOCTH YI0B-
JAETBOPACT YCAOBHIO peryiaaproctn CnedTepa, IIOCKOIBKY px <[ 1pH
x =0. Cornacuo reopeme Kyna — Taxkepa, €CIIH X — PCIICHHUE 344K
norpeburens npu (p, ), 10 CYIECTBYeT MHOXMTEND Jlarpanxka A0

TaKo#, 9To ama mobdoro ToBapa (=1, 2, ..., N
S dulx -~
TR e axj
du(x’)

=Ap,, eca x, > 0.
ox,

.+ COOTBETCTBEHHO BHYTPEHIICC PCUICHHE (peLICHIE, e II0TpedIene
KaXXAOTO TOBAapa IIOJIOKHTEIBHO) XapaKTepH3yeTCA PaBEHCTROM Ipe/ieiib-

' QopMynHpOBKa TEOpEMBL O MAKCHMYME TakoBa. [TYCTh x(Ql) — MHOXKeCTBO pe-

TIeHKH 337390 YCTIORHON ONTHMHIAUHH! MaX flx o)y n V(o) = f(x, o), TRE X € X(C).
xeFfa

Ecnu G(0) — HenpepsiBHOE 0TOOpaskeHHe H f(x, o) — HEUpephIBIIag QyHKINA, TO 0TO-
fpaxenne x(0) NOMYHETPCPLIBHO CBepXy, a HyHknns V(o) HempepoisHa. boaee toro,
eenn x(®) ~— QYHKUHOHATBHOE OTOOpaKeHHe, To x(() -~ HEMPEePLIBHAA QYHKUHS,
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L Butbop nompeGumens 6 yciosuAX onpedenerHocmu

HOH HOPMEI 3aMEILEeHHS MCXIY aByMd OraraMy UM UX OTHOCHTEILHBIMH
NEeHAMH:

i MRS, = SN0 Py

au(x*)/axj p;

e
T

S EET

FORNT 2 E > S TE T

e Ik P TR RSy 1 Ry
DR R "-__f .-{E\_:.,,fj'.-.ﬁ hirsiiie

S TR LB Grosy

i Puc, 2.2, YroioBoe peuleHue 3alaul NoTpeOUTEA, XapaKTEPH3YIOIIEECS
#y  TPEBHILIEHHEM NPeAeNbHONM HOPMbI 3aMEICHUS Ha/{ COOTHOIEHHEM 1EH

Oanako 114 yIIoBOTO peideHus (PEUISHH, T KaKOH-TO H3 TOBAPOB

He rorpebiaerca) He TpeOyeTcd paBeHCTBA NpeNeabHON HOPMEI 3aMenie-
L]

HUA M COOTHONICHHA WeH. Tak, Hanpumcp, ecnn x, =0, a x; >0, TO

MRS, () du(x")/ ox, <P

AP z = a Mg Al -
ij aulx)/ ij P Takas cuTyanusa Ans cioy4as JBYX TOBa
poB u300pakeHa Ha puc. 2.2, rac noTpeOuTens NPHOOPETALT TOIBKO MeEp-
BeIH TOBAp (i =2, j=1). Kak BuOHo u3 pucyHka, noTpeOHTENE XOTC OB
COKPaTHTh NOoTpediieHUe BTOPOro TOBAPA CIIIC GOIBLIE H YBETIHYHTE 34 CUET
3TOTO TNOTPCOICHME MEPBOTO TOBAPA, HO, IOCKOIBKY OTPHLATCIBHOC 110~
TpebiieHHEe He NIOMyCKaeTCA, TO €My MPHXOAHTCA OCTAHOBHTLCH B TOY-
Ke X . 3ameTnm, 9To, eciu By HKUMA ITONe3HOCTH KBA3HROrHY'Ta, TO BB~
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Heryua 2. 3adaua MAKCUMUIAYUL HoRESItaCIY

CAHHBIE BRITIIE YCIOBHS MEPROTO MOPAIKA ARIAIOTCS HCOOXOMMMBIMH H J10-
CTATOUHBIMH’,

W3 3ajgaun norpeburens, MOMHMO XapakTCPUCTUKH CIIpOCa, MBI HO-
JAYy4acM 3aBHCHMOCTD NIONIC3HOCTH OT 3K30TCHHBIX HAPAMETPOR, TAKHMX, KaK
LICHB! W JOXOX, ECIIH HOICTABHM HalACHHEBIH CIIpocC B IIEIIEBYH0 QYHKIHIO.
[Tonydennyto QYHKIHIO HA3BIBAIOT KOCGEHHOU PyHUKYUEH NOACIHOCTIU,
B nansrettmenm 6yaeM 0603ra9ath 31y (QyRiuHio yepes v(p, I)=u(x),
e x € x(p, I).

Yrsepxaenue 2.2. ColicTBa KOCBCHHOM (PYHKUUH 10J1e3HOCTH
v(p, I).

ITycrs u(-) — venpepuiBHaA QYHKIHS, IPEACTABIISIONIAs IPCATIOU -
TCHIS IOTPCOMTEII, OIPCICIICHALIC Ha MEOKeCTBe X = R, p>>0. Tor-
aa v{p, I} yronnersopsaeT CNEAyHMUM CBOHCTRAM:

1) OAHOPOAHOCTE HYNIEBOH CTENCHH OTHOCHTEIBHO (p, [):v(Ap, Al) =
=y(p, I} a1 scex A >0,

2) ne yOpIBaeT M0 J0X0AY; CTPOTO BO3PACTAET 110 JOXOAY, ECIIH Mpes -
IOYTEHHS JIOKAIPHO HEHACHIIIAeME];

3) He BO3pACTACT 110 LICHAM;

4) xpasusnmykna mo (p, I), T.c. muoxectso {(p, 1):v(p, )<V}
~ BBIIYKTIO IpH mr0foM V;

5) HenpeprisHa npy p >>0 u 1 >0,

6) ecm NpCAMOYITEHHSA IOKATbHO HEHACKIIACMBIC H CTPOTO BBIITYKIIBIE
(u(:) crporo xBasuBoraHyTa) ¥ Qyskims v(p, I) aud@pepenimpyema npu

_v(p, 1)/ dpi
ov(p, [H1al

{p, 1) >> 0, To BinonHseTes moscdecmeao Posi x;(p, D=

h

b

Y 2 PaceMOTPHM 3ajauy max f(x), rae G ={xe Ry: glx)< 0} Tycrs hynxunn g()
k118

KBa3UBbITYKNE, & 1e7eBad HhyHKIHA YAORICTBOPAET YCIOBHIO E Fx0(& —x,) >0 nnaseex

xu ¥ taxux, uto f(%)> f(x). Torza, echm ¥ YRORNETBOPAET HEOGXOMMMBIM YCITOBHAM
Kyna -— Takepa H BEINOTHEHO YCIIOBHE PETYIAPHOCTH, TO X SBAACTCA TOYKOM roGasBHO-
r0 MaKCHMYMa. YKa3aHHO® YCIOBHC JUIA UesieBoH (yHKNHUH BBIIONHEHO, €CIH (DYHKITHS
f (") BOTHYTA WJIH K¢ KBa3HBOTHYTA B Vf (x) # () Jula Bcex x.
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1. Buifop nompebumens @ yerosusx onpedenenHocnti

JLOKa3aTeNBCTBO

1. Tlockonpky Mapuiansosckytt cipoc ORHOPOAHLI Hynesoi crene-
HH, TO IPH M3MEHEIUH 1IEH | JIOXOA0B B OIHHAKOBOH MPOMOPUNH CIIPOC He
MEHJETCH, & CACAOBATENILHO, HC MEHACTCS W 3HAYEHHE 1EIEBO (DYHKIMH, T.€.
v(p, 1) obrmasaer OQHOPOOHOCTRIO HYJEBOH CTCNEHH OTHOCHTENLHO (p, /).

2. Pacemorpum 7> I w nokaxkeMm, uro v(p, Iy 2v(p, I). Paccmor-
pUM  JiBa  BIOMKETHLIX MHOWceTBa: B={x&R):px<I}] u
B ={xe RY: px<I'}. Hockonexy [’>I, T0 B B/, OTKyla HMEEM

v p, 1) =maxu(x)>maxu(x)=v(p, I).
wlf xeR
TTokaykeM, UTo TIPH JIOKAIBHO HEHACHIIAEMEIX TIPEITIOUTEHHAX HE MO-

KeT ObiTh paBeHcTE2. PaccMoTpuM X € arg max u(x). B caty noxansHoit me-
* B
HACBIMEAEMOCTH px =1 <[, D10 03HAYAET, 4T0 X — BHYIPEHHAA TOYKA

MHOXECTBA B, T.€. CYUICCTBYET OKPECTHOCTh TOYKH X , KOTOPAA TIETHKOM
nexutB B, a B noboii Takoil OKPECTHOCTH [0 CBOACTRY IOKAJIBHOH HEHACK-
LIAEMOCTH Haliiercs Jiydias To4Ka U, 3Haawt, v(p, I) > u(x) =v(p, I).

3. [ToxaxeM, uto v(p, I} He Bo3pacraer no p. Pacemorpum p'> p
¥ ONPCACITHM OHO/XeTHbIC MHOKeCTBa B={xe R : px<[} u

B'={xe R : p'x<I}. llockonsky B’ C B, CIIENOBATENLHO
v(p, I') = maxu(x) 2 maxu(x) =v(p’, I).

4. IToxaxeM, uto MEOKcCTBO {(p,[):v(p, 1) £V} BRNYKIO npu
moboM v. PaccMOTpHM ABa TPOM3BOJIEHBIX JIEMEHTA 3TON0 MHOXKECTBA
(p, Iy m (p', Iy Taxue, wro w(p, ISV u v(p', I'Y <V, Oupeuenm ux
BEIMTyKTyI0 kombuHamo: p” =(op+(1-o)p’) u I’ =(ad +(1-o)I"),
rae o€ [0, 1]. Mbl x0THM mOKa3aTh, uto v(p”, I") <7,

- Ecmm p"x <I%, 9T0 MOXHO Nlepenucarh KaK
apx+(l-a)px<od +(1-o)l’, TO

6o px<1, mubo p'x <7

PaccMOTPRM KaX B CiTyqait B oTaensuocTH. ECmu s mpoussons-
HOTO X, YIOBICTBOPAIOLICTO OTpaHHYeHHI0 p x £ {7, BCPHO IIEPBOE Hepa-
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Heyus 2, 3adaua maxcumizayuy noresnocmu

BeHCTBO, TO u(x)<v(p, [)<v. EciH Xe okaxeTca BEPHO BTOPOE, TO
u(x) Sv(p’, I'Y £¥. Takum 06pa3zoM, 3aKmodaeM, YTo ULt J1K000T0 X, YOB-
NETBOpAIONIETo orpamrdenuio p’x < [”, BepHo u(x)<V. Jro o3HAUacT,
uto w(p°, I") <V, nockoibky crpoc x(p”, I”) LOIKEH YIOBICTBOPATE
bromkerHoMy orpanndetnio p'x < 17, Takum oBpazoM, KOCBEHHAS ()yHK-
U3l NOTIE3HOCTH KBAZHBEIITYKIIA 110 IIEHAM H HOXOY.

3aMeTHM, YTO YCTAHOBNEHHOE CBOMCTBO KOCBCHHOM (DYHKIIMH IIO-
JIC3HOCTH BePHO JUIA MO00H npsMoH QYHKIHH OE3HOCTH #(x), 11e3aBH-
CHMO OT TOTO, SBAAETCA OHa KBA3HBOTHYTOH HAM HET. JloKasarennbCeTIBo
MOYHO TIPOKIIOCTPHPOBaTH rpaduaecku. ITycTs ToukH x 1 X' COOTBET-
CTBYIOT PCIIEHUSM 3a/1a4y ToTpebuTens npy napamerpax (p, {) u (p’, I')
COOTBETCTBEHHO, MpHYeM u(x) =u(x")=u . 3ameTnm, 4T0 OKXOZKETHAA
maHus px =1" npoier uepe3 TOUKY NepeCcedeHus NPAMBIX px=/ H
px <[’ u Oyner JICKATh MCXKAy HHMH, KaK IMoka3ano Ha puc. 2.3. Kak
BU/IHO U3 PHCYHKA, IIPM HOBOM GIOKETHOM MHOXKECTBE p'x < [” MBI He
MOKEM TOCTHYb YPOBHA [IOJIE3HOCTH, DOILIIETD, 4€M 11 .

Xy

Puc.2.3. HnmocTpauus KBa3HBIIYKIOCTH KOCBERHOUN Dy HKUMH TIONE3HOCTH
SRR [0 LEeHaM U AOXOLY

5. HenpcpuiBHOCTS KOCBEHHOH (DYHKIMM YIOJE3HOCTH TIPH CYPOTO
MOJIOKUTENBHBIX [IEHAX H JOXO/E CISAYET H3 TCOPEMBI O MaKCHMYyMe,

6. JokazatenbcTBo TOXRAECTBA Post OyacT npHBCACHO H03X%e (110CIe
0GCYyXKJICHHS ABOHCTBEHHOCTH B TCOPHH ITOTPCOUTEIN). W



1. Buibop nompeGumenst 8 YeAOBUAX ONPECEIEHHOCHIU

B npensinymeit nekimm Ml PaccMOTPEId 3314y MaKCHMHU3AIIY TONC3HOC-
TH [pH 320aHHOM JI0X0/e. Tenephb IOCTaBHM BONPOC TAK: KaK JOCTHYL JaH-
HOTO YPOBHS MOJIE3HOCTH ¢ MUMHUMAJIBHBIMHU pacxofgaMu? [J11 OTBETA Ha 3TOT
BONIPOC CIGTYET PEUIVTH 33189y MEHMMM3AINH pacxonos. OnuineM JonycTH-
MOE MHOKCCTBO 38/I8MH KaK MHOXKCCTBO TAKHX HaOOpOB U3 OTPEOHTEILCKO-

TO MHO)KGCTB&)(: MOJE3HOCTh KOTOPBIX HC MCHLIIIC 38/1aHHOI0 YPOBHA u:

e A

TN

V.={xe X:u(x)=u}.

Torpa 3a1a4a MHHUMH3ALMK PACXOJOB IIPHMET BH T R
i p

OB603raYKM peleHHs 3TOH 3a1a49H (TIPH Pa3IMIHEIX 3HAYCHHAX LeH
H rone3HocTH) aepes A(p, u), u OyIcM HA3BIBATE COOTBETCTBYIOIIEE QTO-
DpakeHHC KomnencuposaItibi;M CRPOCOM WITH CHPOCoM no Xuxcy. 3aMETHM,
4TO MBI 0003HAYHITH KOMITEHCHPOBAHHBIH CTIPOC Yepes A [T TOro, YToOh!
OTIIMYATh €0 OT MAPIIANIOBCKOro CIIpoca — pelleHHs 3aJa4H MaKCHMH-
3alnK ONIE3HOCTH. JJ1s Ciryqast ABYX TOBApOB 3a/1a4y MHHHMH3ALNH Pac-
XOJIOB MOYKHO JIETKO NPeACTaBUTE I'padudueckd (cM. pHc. 3.1).

EA LR

Puc. 3.1 VInnocTpanis 3a0auy MHHHMU3A1HM PACXOOB ~ ~
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Jexyus 3. Judaua MunumMusayuy pacxodoe

Ha puc. 3.1 MBI H300pa3iy JONyCTHMOE MHOXKCCTBO 33 a4H MHHH-
MU3AITUH PACX0IO0B W IHHHH YPOBHA HENEBOH (DYHKUHH (JIMHHH ITOCTOSH-
HblX pﬁCXO,H.OB), KOTODLIC SABIAKTCA UPAMBEIME € HAKIOHOM, DABHBIM TIO
MOJYJTIO COOTHONIEHMIO LieH TOBAPOB. JIMHUU MOCTOAHHBIX PACXOA0B, pac-
I0I0XKEHHBIe ONIDKE K Hadaly KOOPIMHAT, COOTBETCTBYIOT MCHBLIIHUM Pac-
xofaM. Takum oOpazoMm, MYHUMANBHLIC pAacxodsl HA MHOKeCTEE V. HO-
CTHrAIOTCS B TOUKE X .

Ak

Vreepskaenne 3.1, CroficTRa KOMIIEHCHPOBAHIIONG cripoca hi(p, u).

ITycTh u(-) — HenpepbiBHAA QYHKIUA, IPEACTABAIONIAd NPCANOH-
TeHHs MOTPeGHTEI, ONpeleIeHHble Ha MHOXKecTBe X =RY | p>>0,
# 2u(0). Torna A(p, ) yHOBIETBOPACT CHEAYHOIINM CBOHCTRAM:

1) ONHOPOIHOCTE HYICBOH CTENEHH OTHOCHTEIBHO LEH!
h(?&p, IT) =h(p, u) nna moboro A >0

2) OrpaHUYeHHE 33/1a4d MHHMMH3AIMH PACX0A0R BRITONHACTCS Kak
paBeHCTBO: I moboro x' € h(p, i) uMeeM u(x' ) =1,

3) ecny NPeINOYTEHHS BLUTYKIBI, TO MHOXKCCTBO A(p, i) BBIIYKIO,

4) eci IPeNIOYTEHHS CTPOTO BEIIYKIIEI {CIEHOBATENBHO, U(+) CTPOTO
KBA3HBOTHYTAs), 1O MHMKECTBO A(p, i) COCTOHT H3 OJHOIO 3JIEMEHTA,
T.€. OTOOpakeHUe BascTeS PYHKIHeH KOMIEHCHPOBAHHOTO CIIpOCa;

5) UMEEeT MECTO 3aKOH KOMIIEHCHPOBAaHHOTO CIIpoca: AAd JIOORIX
xXeh(p’, ) u x"eh(p”, #) umeem (p'— p )z —x"H<0.

Jloxasarenberao o

1. MIsMenenune Bcex 11cH B OANITAKOBOI MPOIOPIHK HUKAK HE OTpa-
3UTCH 11a JOMYCTHMOM MHOXKECTBE 3a/1a4H V,, a MPHBEET AHIIL K H3Me-
HEHHIO PacXOIOB B TOH K€ MPOLIOPIMH, YTO HUKAK HE U3MCHUT PElICHUs
3aJa4d. 10 03HAYACT OAHOPOIHOCTE HYICBOI CTENEIH KOMIIEIICHPOBAH-
HOTO CIIPOCca OTHOCHTENBHO IIEH.

2. Moxkaxem, aro ans moboro x € A( P, 1) BBUIOJIHACTCS u(xH)=u.
ITpenmonoxum, aTo 310 He Tak 1 u(x ) > . Torna u(x') > i 2 u(0), orky-
ua crenyer, uto x #0. ITockomsky p>>0, x 20 u x" 20, To px” > 0.
Pacemorpum ox” mpu a€ (0, 1). [Tockoneky o<1, TO Ctpx* < px1= bt
moboro ae (0, 1). KpoMe T0T0, B CHIIY HEPCPBIBHOCTH ()YHKIHH TIOIE3-
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L. Buibop nompefiumens 8 yoAOGUAX ONpeoCIENRUCI

HOCTH IPU O, CTPEMALIEMCS. K eXHHMIE, HMeeM u(ox ) > u(x ). 310 03-
pauaet, YT0 x HE SBIACTCSA PCIICHHCM 3aJd9H MHHYMH3ANNHK DACXON0B,
MOCKONBKY €CTh APYroi Habop, mpuHOCSIMN OONBIIYIO NOME3HOCTh NPH
MEHBIIMX pacxodax. MBI IpHIIITH K MPOTUBOPEUHIO, KOTOPOE O3HAYAELT,
qTO UCXONHOE MPE/TIONMKEHHE OBUIO HEBEPHO M, 3HAUMT, u(X ) =1I.

3. BosemeM apa HAOOPa, ABTLIOMUACA PEIISHHAMH 33189 MUHAMU-~

OIIHY M TY K€ 3a1ady, UM JOJBKHBI COOTRETCTBORATH OMHWHAKOBEIC PACXOIBL:
px = px’.

PaccMorpum x” = ax +(1—-a)x’, rac € [0, 1). 3amcrum, uro x°
IPHHANIEKHT MHOKECTBY V. B CHIY BHNYKIOCTH TIPEANOYTCHHH:
ox+ (1 —o)x” > x, oTkyaa umeeM u(x”) = . Kpome Toro, naGopy x” co-
OTBETCTBYET TAKOM JK€ YPOBEHBb PACXONOB, KK H HCXOIHBIM Habopam:

px"=opx+(1-o)px’ = px.

OT0 03HA4AET, YTO X TAKXKE ABIACTCH pEUICHHEM 3aJaum:
x"e h(p, ), 1.e. K(p, ) — BHITYKIOE MHOXKECTBO,

4. TIpeanomoxHmM, UTO 3aa4a MHHHMH3aMHUH PacXoJlOB IpH [EHAX P
H JKENIAaEMOM YPORHE TIONE3NOCTH i MMEET JIBA PA3HBIX PCIIEHHA: X # X
u x, X hip, &) Kax Opino zamecdcHo BN, o6ouM HabopaM ROMK-
Hbl COOTBETCTBOBATE OJMHAKOBRIC PacXoisl: px = px. PaccMOTpuUM
x =cx+(1-a)x, e o (0, 1). B cuiry CTpOoroif BRIMYKJIOCTH MPCIIHOM -
Tenuit x> x, oTkyma umeem u(x”)>u(x) 2. Kpome Toro, nabopy x”
COOTBCTCTBYET TAKOMH YK€ YPOBEHB PACXONOB, KaK M MCXOIHBIM HAOOpaMm:;

px"=opx+(1-o)px’ = px.

‘ D710 03HAYAeT, 94TO X TAKXKE ABIAETCA PCLICHHEM 3a1adu:
x"€ h(p, u), YTO NPOTHBOPCUHT yTBCpxKACHHI 3.1(2), cormacHo KoTOpO-
My A1 TH000T0 pPeIeHns 3a0a9 MUHHMH3AHH PacX0l0B OrpaHHIcHHe
IOIIKHO BBUIOJHATHCS KAK PABCHCTBO, 8 A x~ uMeeM u(x”) >i. [ouy-
YeHIOC MPOTHBOPCYHE TOBOPHT O TOM, UTO 3a/1a4d HE MOXKET UMCTL JIBa
Pa3HBIX PEIICHUA.
5. Joxaxem 3akoH cnpoca IS KOMICHCUPOBAaHHOTO crpoca. Ifo-
cxonbKy moboit Habop 13 MHOXeCTBA h(p', &) AaeT MHHUMAJBHEIH ypo-
BCHb PACXOZI0B NpH LcHax p’, To ans moboro x“€ h(p’, )
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Mexyun 3, 3adaun MuHUMUSOYHY pacxe00s

p'x’S p'x g Beex xe Vo,
Awnamornuno ans moboro x"€ A(p”, ) UMeeM

p’x"< p'x maBcex x€ V..

OTH HEpPABCHCTBA, B YACTHOCTH, BCPHEL, E:CIIHBKH‘»IGCTBG l‘IpOH3BOJIB-
HBIX 2IEMEHTOB H3 MHOKeCTBA V., GymyT B3swel X m x™: =70

p'x' < p'x" wm p'x’ - p'x" <0,

P wm g - <0,
CIOKUB 3TH HCPABEHCTBA, TTOTYYMM 3aKOH CITPOCE s Konme}lcn-
pOBaHHOH (yHKLUH cripoca; g

p'(x'=x")=p" (= x"y=(p = pPUX - x")<0.m
Ecnu gynximsa nosesnoctd quddepeHnnpyeMa, To peuleHNC 3a1a-
YH MUHHMH3ALHA PACX0L0B MOXKHO 0XapaKTepH30BaTk ¢ IIOMOMIBIO YCI0-
Buii Kyna — Taxxepa. Cornacho teopeme Kyna — Takkepa?, ecmn x° —
PELICHHE 33/1a4H MHTIUMH3AIMH PACXOAOR IIPH (P, 1), TO CYUIECTBYET MITO-
XKHTETh W20 TakoH, 4To Wt JIKOOro ToBapa i BEUTOIHEHB! YCIOBUS!
ou(x") du(x’)

p;, ZU0———=; p,=U——=, el x, >0.
ox, ox,
CoOTBETCTBEHHO BHYTPEHHEE pellIeHHe, TAK JKE€ KaK U B 334a4¢ MAK-
CHMH3ALHH TIOJIEBHOCTH XapaKTepH3YCTCA PABEHCTBOM NPpeaeIbHOH HOD-

MBI 3AMEUICHMS MEXAY AByMi OllaraMy ¥ HX OTHOCHTENbHLIMH LIEHAMMU!
du(x )/ox, _ p;

L .

du(x )/dx, p,

OTO COBIIAJICHUE HE CirydaiiHo. Mex iy 3anaueii MUHUMH3AIHK pac-
X0JI0B H 331a4CH MaKCUMU3AIHMH MOJNIE3HOCTH CYIIECTBYET TECHAs CBA3b.
Hrxe MBI cQopMynmupyeM U TOKAKCM COOTBETCTBYIOIIHE YTBEPKICHUS
OTHOCHTEIBHO COOTHOUIENHH MEXY PEILICHHSIMH 3THX 3aka4 H 3HAUCHHU-

MH LeneBeix (pyHkmmi. GIHAKO NpexXAC 3aKOHYHM aHATH3 caMoil 3anadH
MHHHMH3AINH PACXOI0B.

MRS (x')=

* B paunoft 3axade BHIIONTHEHO YCIOBHE PETYARPHOCTH, U TOTOMY M5l MONKEM WC-
nonas30BaTh TcopeMy Kyna — Takkepa.
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I Bwibop nompebumens 8 ycaouusx onpederenHocmu

M3yuuB cBOACTRA pellleHus 3a31a4y MHHHMH3AIHH PacXonos, o0pa-
THM BHHMaHHC Ha 3HAYCHUC MEHAMaNbHEIX pacxonos. Iloacrasus peme-
HHUE 3321a4H B 1eeBYI0 QYNKINIO, MBl IOTYYHM 3aBUCHMOCTE YPOBHS MH-
HAMaIBHBIX PACXOIOB OT UCH H YPOBHS NOJNE3HOCTH. [lonydenHyio QyHK- |
ITHI0, OTPANKAINIYIO 3TY 32RMCHMOCTE HAa3BIBAKT (hynKyuel pacxooos.
B nansHeimem Oynem 0003Ha4aTh 3Ty QYHKIUIO uepes e(p, u):e(p, u) =
=px, e x € h(p, ).

Yreep:xaenne 3.2. CpoiicTBa QyHKIMM pacxonos e(p, & ).

[Tycth u(-) — HenpepsiBHAs PYHKUMA, NIPEACTABIAIOIANA IPCHIIOY-
TeHUs oTpebuTeNns, OlpeaeIeHHbe Ha MHOXeCTBe X :Ri‘r , p>0H
i >u(0). Torna e(p, ) yAOBJICTBOPSCT CICAYEOL[HM CBOMCTBAM:

1) 0AHOPOXHOCTH NEPBOH CTCNEHH OTHOCHTENBHO LCH: e(kp, u)=
=Ae(p, u) o Beex A >0, L e

i 2) BO3PacTacT N0 YPOBHIO IONE3HOCTH, S LT Y Y A1

- 3) He yOhIBaeT 1O LEHAM,

+;+ 4} BOrHYTa 1O LEHAM; NI B T
~ 5) HenpepuIBNE;
6) ecaH IIPEITOUTCHHS CTPOTO BEIMYKIEIC ( () CTpOro KBdeorHy-

Ta) H QyHKIMA e(p, ) quddeperumpyema mpu p >> 0, TO BO BHYTPEHHHX
aé(p, u) |

Toukax (h(p, ¥)>>0) mveer Mecto tevma Hlenapna A(p, u ) = 5 -
0Py

JloKkazarenscTBo

| 1. ITockoneKy KOMIEHCHPOBAHHBIMA CIIPOC OMHOPOAHLIH HYJICBOW CTC~

HEHH 110 LIEHAaM, TO [IPH TAKOM H3MEHEHHH LEH MEHACTCA JIHIIL CTOMMOCTh

OTITHMAJTBHOTO Habopa M MEBACTCS B TOH e IPONOPHHH, B KAKOI W3MCH -

YOTCH BCE IISHEL
2. Paccmotpum " >’ 1 nokaxem, uto e(p, ¥”) > e(p, u’). Ilycts

x" € argmin px ¥ x € argmin px.
eV, €K,

»
Mpeanonoxum, 910 px” £ px’. Mockomeky u(x")>u’, 10 X €V n,
CIIEIIOBATENBHO, SBIACTCA PEIICHUEM 331a1H MHHHMH3AIMH DacXo/I0B MpH
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Hewyun 3. 3adaua munusnzayui pacxooos

YPOBHE HONE3HOCTH 1, npudeM #(x”) > i, 9TO NPOTHBOPEHUHT YTBEDIK-
acuuio 3.1(2). [MonyueHHnoe npOTHBOpPEIHE JOKA3bIBACT YTBEPKACHHE,

3. Tlycts p” = p’. O603uauuM Yepes x” U X PCIICHUSA 33/1a9H MU-
HUMH3AIHHN PacxoioB pu nenax p” w p’ coorsercteenHo. Torzaa

elp, m)=px'<p'x' < p'x"=e(p’, ).
4, 3ahukcHpyeM YPOBEHE MTONE3HOCTH H PACCMOTPHM JIBE IIPOH3BOMb-
HBIX BEKTOpa Uel p” H p’. OGosHaduM depe3 X U X' PEMICHHs 3aa9u
MHITUMH3aIHK PACXONOB OpH ueHax p” u p’ cooreercrBenno. O0oixa-
YHM 4Yepe3 p JAHHEHHYI0 KOMOHHAIMIO IBYX BEKTOPOB HCH
p=op’ +(1-a)p’, tac «elQ, 1] umycTh ¥ — PCIICHHE 33091 MEHH-
MH3alMH pacxoA0B IpH LIgHAX p.
[Tockonexy x' Jaer MUHHMANLHEIC PpacXo/ibl IPH NEHAX p', TO fHO-
Golt npyroit Aoy cTHMBIH Habop, BKIIIoyag Habop X, BE MOMET J]aTh MCHE-
ILIHE PACXOMDI;
e(p, u)=px'<p'x
ANaNOTHYHO HAJAEM, UTO
- e(p’, u)y=p"x"<p”%.
. JoMHOXMM TIEpROC IIEPABEHCTRO Ha K, BTOpoe — Ha (1 — O) M CII0xKIM:;
srae(p’, D)+ 1-we(p”, W) < (op’+U~o)p”)i= pi=e(p, ).
Taxum 00pazom, MBI JOKA3aJIH BOTHYTOCTb (DYHKIHH PacxOJOB 1O

ae(p’, 1)+ (1-ae(p”, W)<e(op’+{1-)p”, ). R
5. HenpepriBROCTE PYHKIMH pacXOHOB CIIEAYET H3 TCOPEMBI O MAK-
cumyme. OIHaKO MBI MOXKEM YCTAHOBHTh HEIPEPHIBHOCTD H JAPYTHM CHiO~
cobom. [Tockonbky BoriyTas $pyHKOMS HEOpepLIBHA BO BHYTPEHHUX TOY-
Kax o0IacTy oNpeeIeHua, TO U3 IPEAbIAYILero IyHKTa CIeyeT Henpe-
PBIBHOCTH QYHKUIHH pacXoJoB 1O [EHaM.
6. Mokaxem nemmy Ilenapna. IIpoanddepennnpopas cpyHKumo
PacxoAoB o LEHe i-ro TOBapa, HalCM SEAI

de(p, W) o(ph(p. @) . _ _ oh(p.w)y ¢
— — h;( , u)+ ; ST
o P
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1. Bubop nompefiumens 8 yerosusx onpedencinocmi

Tak xak A(p, &) >>0, 10 u3 yCIOBHH MEPBOTO MOPAKA NI 3a124H
MUHHMH3ALKHA PacXo 08 HMEEM

_ du(x’)

Pi=8 e

I
[TogcTagnM 3TO BBIPAXKCHHAE JUTST KAXKA0H LEHEl B H&H,II'SHH}’IO BHIIIE
NPOH3BOAHYO OT PYHKIHH PAaCX0A0B: :

de( D, i) (5, DT du(k) Oh,(P, )

= b (P, @),
op on,ap, i

du(h) ohy(p, u)
dh, dp,

nosnyyaeM, ruddeperuupys orpaguueHye 3a1a98 MUHHMH3AIHH pacxonoB
Mo p, ¥ YIUTHIBAA, YTO 3TO OTPAHUHNEHUE BBIMOIHACTCA KaK PABEHCTBO:

=(. PaBeHCTBO HYINIO JITOH CYMMBI MBI

IIOCKOMBKY 2
i

au(h(p,u)) Eau(h) oh,(p, w) ou

dp; api _

IMosAcHM rpadgpmecm cpoiicrra 4 w 6. [ ororo 3adukcHpyeM LHEeHBI

BCEX TOBAPOB, KpOME [-10: p, = p;, J#i. Obo3naqum uepes e(p,) MUHU~

MAJIbHbIE PACXOABL IIPH BEKTOPE NEH (P, ..., Pi_is Pss Pisrs> -+ Py) HYPOB-

HC NOIe3H0CTH . IlycTe puuenax p=(p,, ..., P.ys Dis Pisis -+-s Py ) 1O-

TpebuTenbekuil Habop h(p, i) ABIAETCA pEICHHEM 331390 MHHUMH3AITHH

pacxoos, roraa e(p,) = ph(p, u). llpcanonoxum, yro HeHa -ro ToBapa n3-

MEHHITACh M CTAJ1A PABHA p,, & BCC OCTAIBHELIC NEHBI OCTAINCE MPEHKHUMH.

Ecny npyt 3ToM NOTPeOUTCTE OyIeT IOKYIIaTh CTAapEIii Habop TOBapoB, TO €10
PAacXO/(bl COCTABAT

e =k D+ Y. 0.

JEi

DQyHKIMIO ©(p,) HA30BEM PIYRKYUEH KHAUGHO20 HOBEOEHUS) NIOTPE-
Ourens. Ecav ke oH uaMmcHuT nprobperacMeli Habop TaK, YTOOKI IpH HO- -
BBIX I[€HAX H3AEPKKU OBITH MHHHMAJBHEL, TO €10 PACXOHEI IIPH 3TOM HE
BO3PACTYT, T.€. 3HAYCHHUC QYHKUMH PACXON0B IpH KAXKIOM 3HAYECHUH p,
Oynetr He Gonbllle BEIHIHHBL O p,):



Jexyust 3. 3adaua sunumuzayuu pacxodos

e(p) < ph(p, B)+ Y, B;h (P, ).
J#i
 Kpome Toro, npu Ha4ajbHOM ypOBHE LEHEI i-I'0 TOBApa 063 Bblpa)l{e- _
HHA ,I[a,[[}’T OOHHJKOBBIC PACXOABL:

e(p,)=Pph (P, W)+ > Pk (P, ).
J#i

M306pasuM rpathHacckl QyRKINIO «HAUBHOTO NMOBEACHID» O(p,;)
1 (hyHKLMIO pacxofor e(p,) (puc. 3.2). Ipaduk dysknn @(p,} — nps-
Masi C HAKJIOHOM, PaBHBIM /. ( 7, ir). I'paduk QyHKIMH e(p,) BE3AE NIEKHUT
HHXKC IIPAMOH ((p,), ¥ B TOUKC p, = p, UX 3HAYCHUS COBNAAAIOT, KAK D10
w3o0paxeno Ha pHe. 3.2. Tak Kak Takoe COOTHOMIGHHE MeXAy ¢(p,) H
e( p;) BHIIONHACTCS IIpH Jr0GOM BEIOOpE p,, TO DYHKIHA PacXOZOB BO-
rHyTa¥o p, u, Oonee TOro, MOCKONBKY HpAMas ((p,) ABIACTCS Kacarellb-
HOH kK QyHKUHH e(p,) B TOYKC p, = p., TO B 3TOH TOYKS HX HAKIOHHI CO-
BNIAJIZT0T, H Mbl ITOJIy4daeM nemMMmy llemapza: |

ae(;_:n u) _ a((p(}—j)) e o,

op; J9p; S :E';.: s
Pacxoowr | ' o ¢(p,) = p;h(P, u)+2pjhj(p, u)
SR J#

Haxnon = h(p, u)

e(p;)

 Puc. 3.2. Bornyrocts pyHKumuu pacxoon ¥ stemua Hlerapra’ o ..
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1 Burbop nompebumenn r YCAOGHAX OHpedercHHOCH Y

JJexunsa 4 &~

}lnoﬁc’menﬂocm B TCOPUH HOTpeﬁHT‘eﬂﬁ

TS .. i 3
MR L} Yy FLGYL Bt

Kak MBI BHIOENH, 321448 MAKCHMH3A1HH NOME3HOCTH Y 34818 MHHUMM34-
LI PACXO/IOB TeCHO CBA3anbl. ChopMyITHPYEM B TOKAXKEM YTREPKICHHS
OTHOCMTEIJIBHO CBSI3W MCHKIY PCLUCHHUAMH 3THX 33424 H 3HAYCHHAMH HX
HEAEBEIX DyTKITHHL,

Yreepxaenne 4.1. Teopema nasoiicTBeHHOCTH.

I. Iyets #(-) — QyHKIMA OIE3HOCTH, HPEACTABIAIONIAL JIOKAJIb-
HO HEHACHIIIAeMBIE IPCAIIOYTEHHS MOTPCONTCIISL, OIIPEACICHHBIC HA MHO-
wecrse X = RY. Eemm X' — percnye 3a1a9u MAKCHMI3AITHE TTOTe3HOC-
TH IpH IieHax p >>0 u goxone ] >0, To ¥ — pelIcHHE 3a1a9H MHUHHMH-
3aIHK PACXOAOB NIpH i = u(x ). Bonee Toto, e(p, i) =1

2. ITycth u(-) — uenpeprIBHAS GYyHKINA IOIE3HOCTH, ITPEICTABILIIO-
Q1ast MPEATOYTEHHs HOTPEOHTEIA, OTIpe IeleHHBIE Ha MEHOXKeCTBe X = R
Eenu X' — peluenue 3298 MMHHMH3AIMH PACXOJ0B MpH p>>0 w
i 2u(0), To X' — peleHte 321391 MAKCHMH3ATIHH MOJIC3HOCTH TIPH I1e-
Hax p>>0 u noxone I =e(p, u). bonee Toro, v(p, I)=ii.

RIS e
JloxaszarenscTBO e

1. [Ipepmonoxum, 9To X HE ABIACTCS PEIICHHEM 32294 MHHHMH-
3ALMA PACXOJIOB IIpH &7 = u(x ). Clienosarcreiio, cymectsyeT x' # x Ta-
KO, w10 y(x Y2 u =u(x*) M px' < px* < I. DOTo O3HAYAET, UTO X JIEHKHT
BHYTPH DACCMATPHBASMOT0 OXOIKETHOTO MHOKECTBA M, 3HATHT, CYIIECTBYET
OKPECTHOCTH X, NETHKOM JIeXKalas B 5TOM MHOKECTBE. B CHTy oKaih-
HOH HEHACLIIAEMOCTH B 3TOH OKPECTHOCTH MOXKHO HallTH Habop X ¢ 60/1b-
MM, 9eM v naopa x', 3HAUCHWCM TONE3HOCTH: u(X)> u(x"), IpHUEM
pX < 1. 3TO IPOTHBOPEYHT TOMY, HTO X — PEeLICHHE 34/1a9H MaKCHMH3a-
TTHH MONIE3HOCTH 1IPH AaHHBIX LieHaX p ¥ Aoxoj¢ /. [Tory4yeHHOC NpoTHRO-
peuMe 03HAYACT, UTO HAIMIE NPEATOI0KEHHE HEBEPHO U X SBIISIETCA PEIIe-
HHEM 331848 MHHUMUA3AIHKA PACXOJIOB IIPH i = u(X ), T.e. e(p, i) = px*.
B cuity nokaibHON NEHACKIAEMOCTH GIOMKETHOE OTPAHHYCHTHE B 3a]ja4e




Jexyua 4, QeotucmeaeHnocme ¢ meopuu nompetumens

MAKCHMU3AITHH HOOJICZHOCTH JIOJKHO BLINNOIHATLCH KaK PaBCHCTBO, T.C.
px =1, OTKyna mo;Ty9acM HCKOMBIH pesynerar: e(p, u) = 1.

2. [IpCAIonOKuM, 4T0 x* HE SBIAETCH PELUCHHEM 3a/Ja9H MAKCHMH-
sanue nonesnocty upu { = px”. Torna cymectByer x'#x  Takoh, 4To
px' <1 =px" v u(x)>u(x’) 2. Hockoneky X yJORNCTROPACT Orpans-
YCHUIO 33/1aud MHHHMH3ALHH PacXOJ0B U CTOUT IPH HeHax p He OoNblne,
"eM ONTHUMATIBHLI B 3a/a9¢ MUHHMH3AIHK PAcXofoB Habop X, To X
TAKKE ABISICTCS PEHICHHEM 3aIa9H MAHMMH3AIIHK pacxoaos. OIHaKo cy-
DICCTROBAHME TAKOTO PCIICHUA NPOTHROPEHNUT YTRCPIKACHUIO 3.1(2).

[TonyueHHOE NPOTUBOPEUHUE CBHACTIEILCTBYET O TOM, YTO CHAEJIaH-
HOE PaHEE NPCIITOII0KEHHE HEBEPHO U X ABIAETCH PELICHUEM 3a/(a4d MAK-
CUMH3aUNH NosIc3HocTH npu [ = px’ . Orcrona cucayet, uto vip, )=
=u(x"). B cuny 3.1(2) maGop x YIOBHETBOPACT OTPAHHUCHHIO 33124
MHHHMH3aIHY PACXO0B KAK PABCHCTBY #(X ) =i, H B HTOTE IOJIyYacM,
uT0 v(p, [ =u(x)=%. =

M3 10Ka3aHHOI'0 BRIIIC YTBEPAKICHUS JJI8 JIOKATTEHO HCHACHIIACMBIX
HENPEPBIBHLIX NPEANCUTCHUH MBI TIONYYaeM COOTHOMICHHS IROUCTREHHO-
CTH, CBA3BIBAIOIIUE 3319y MAKCHMMU3AHY [TOJIE3HOCTH H 33739y MHUHH-
MU3AMHHE PACXOUOB. Jooxoecmea, céaspléaivwie yrkyuli Mapuiainoe-
CKOCO U KQ}'.)IHE‘HCHPOSQHHOZO curpaoca,

x(p, D=k{p,v(p, D),
- kpomy=x(poelp ). L

Coomnomeuwz CBATIBAIOUUE KOCEEHHYIO qbyum;wo no.raes'ﬂocm;; u
dyHKYUIO pacxoc)oe |

v(p, e(p, ¥))=1; i e
e(ps' v(p, 1)):

Wcronis3ys 5TH COOTHOMIECHNS JBONCTBCIHOCTH, MBI IOKAYKCM MODIC-
decmeo Pos, ceasvleqiowjee Mapuiaiiosckuti capoc u KOCS@HHyIG gbyux—
Y10 NOREIHOCHILL ' )

JoKkazarenbCcTBo TOKIASCTRA Post

PaccmoTpuM T0UKy p=p u [ =7, tae w(p, I )=1. |
MpI 3HaEM, YTO TPH JIFOGOM BEXTOPE IIGH P HMEET MECTO CIEAYIOMIEE
COOTHONICHHUC:



I Buibop nompebumens & ycRoeusX onpedercunocny

v(p, e(p, E))=ﬁ.
| NpoaudpdepcHuupyem ero mo neHe f-ro Topapa H ONEHHUM B TOUKE
p=p:
dv("ﬁ, e( P, E)) _ av(}t)", e(p, LT))_!_av(fv", e(p, E))_Be(ﬁ, i)
dp; dp ol dp;

= 0.

de(p, @)
op,
JBOHCTBEHHOCTH TS tynximu pacxonos e(p, i) =1. B pesynsrare 1o-
JIy4eHHOE BBIPAXKEHHE MOXKHO MEPEMUCATh KaK
dv(p, 1) v(p. I
op, ol

Brrpakasg xOMICHCHPOBAHHEIH CIIPOC, ¢ YIETOM COQTHOMIEHUS ABO -
CTBEHHOCTH JUL1 QYHKLHI CIIPOCa I0ayyaeM

B cuny aemMel Hlernapaa =h(p, u). Ilo COOTHOLWICHUIO

h(7, )=0.

ov(p, I)/9p,
ov(p, 1)1ol

M3 cooTHOmWEHNI IBOHCTBEHHOCTH MbI 3HAEM, KAK CBA3AHE] Maplian-
JIOBCKHH H KOMIICHCHPOBaHHLIH cripoc. Hernone3ys 3TH COOTHOLEHM A, MBI
MOKeM IPOBECTH alaJTH3 CPaBHHUTENILHOH CTaTHKY. PaccMOTpHM, Kak pea-
rHpyeT MapInajJIoBCKUil CIIPOC Ha H3AMCHCHUE [[EHbE KAKOro-nubo ToBapa.
Otser Ha 310T BOupoC B TepMHHAX 3(Q$eKTOB X0X0Aa H 3aMEIICHHA AaeT
ypasuenue Cnyyxoeo.

x5 D=k (p. v(p, 1)) =h(p, 1) =-

Yreepwnenue 4.2. Ypasuenane Cayuxoro.

[Tycts () — Henpepoeias QyHKIMA NONEIHOCTH, NPEACTABIIAIO-
a5 CTPOro BEIMYKITHIC IOKANBHO HEHACKITIAEMBIE IIPEINOYTCHUA 1T0TpedH-
Tens, onpeneneHnble na Muoxkecrse X =R, . Ecnn x(p, 1) n h(p, u) —
auddepenupyeMble PYHKIHH MaPIHATUIOBCKOTO M KOMIICHCHPOBAHHOTO
cipoca, 10 i BeeX p >>0 u T > () uMeer Mecto ypasnenue Ciyykozo:

W) _np D) 55D
dp op; ol
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Hexyus 4. Jlsolicmeennocms & meoptitt nompebumein

Jloka3aTe1bCTBo

PaccmoTpum BexTop el p >> 0 d moxox > 0. Obo3Ha4HM MaKCH-
MalbHBI YPOBEHb NOIC3HOCTH, NOCTIDKHMBIH TPH 9THX IEHAX H JOXO0AC
vepes i =v(p, 1). | ,

BocnonbssyeMcst COOTHOLIEHHEM ABOHCTBEHHOCTH, CBA3bIBAIOINHM mp—
IAJUIOBCKUI M KOMIGHCHPOBAHHLIH crpoc, g o0oro BEKTOpa HeH p:

h(p, @)y=x(p, e(p, I)).
poaudgepeHuupycM 9T0 TOKACCTBO 1O UCHE i-TO roBapa H oue-
HHM B TOUKE P : '

(. 1) _ 9% (P, e(p, ) (P, (B, D) De(p, )
op, 9, ol )

[To siemme lenapaa —(; : u_) =h;(p, u). Uenonesys a1oT HakT 1

i

10, 4T0 €(p, i) =1, monydaem:
Y T ah!-(;_j?, LT) = axf(ﬁ, I) (_ )
op, dp, _
M3 coOTHOMICHHA ABOHCTBEHNHOCTH ANA j-ro ToBapa #(p, i) =
=h(p. v(pg, {))=x,(p, I'). Tarkum oOpazomM, NOACTABNAA MAPILIATIOB-
CKHI CIPOC BMECTO KOMIEHCHPOBAHHOTO, NOTY4acM HCKOMOC COOTHOIIC-

e dx,(p, I) 0oh(p, u) %, (P, I)ar (p, I)
dp, dp, af

[TomygeHHoe ypaBHEHHE HO3BOIAET PAIIOKHTE 3P(PEKT HIMEHCHHA
LCHEBI TOBapa Ha JBC COCTABIAIONING. BO-NCPBLIX, 3TO H3MEHEHHE clIpoca
IpY AAHHOM YPOBHE IONE3HOCTH (T.€. peakuHs Ha H3MEHECHIE OTHOCHTEb-
HBTX LICH NMPH HEH3MEHHOM ypPOBHC ONAarocoCTOsHUS), KOTOPOE ONUCHIBA-
eTCA [IEPBEIM ClIaracMbIM, CTOAIIHM B IpaBOH 9acTH ypaBHeHHA CIyuko-
ro, — M3MEHEHHEM KOMIICHCHPOBAHHOIO cnipoca. 310t 3G eKT MBI Ha3bI-
BAeM s¢hhexmom 3ameujeruss. Bo-BTOPBIX, H3MEHEHHE IICHBl BIMACT HA

ax(p, 1)
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1. Buitop nompebumenn ¢ ycA0GURX ORPEOEREHHOCIU

MOKYNATENLHYIO CNOCOOHOCTh (PUKCHPOBRARHOTO I0X0A4, UTO NMPH HEH3-
MEHHBIX OTHOCHTCIBHBIX LIEHAX TAaKKC BIHACT HA COPOC. ITOT 3P deKT,
OTPAXKACMLIH BTOPLIM CIAraeMbIM, HA3LIBAIOT a¢hihexmom doxooda.

Brireniennoe HaMH ypaBHEHUE MPUMEHHMO B TeX CIIy9asiX, KOraa J0Xoa
norpedurens GUKCHPOBAH (HE 3aBHCHT OT LCH). B IeHCTRUTCIBHOCTH, CClH
AOXOA NOTPEOUTENS COCTOMT HE TOJNEKO M3 JK30TEHHO 3a/1alNoi JEHeXNoH
CYMMEI, 1O NOTpebHTENb BIA/ICET H HEKHM 3allacOM TOBAPOB, TO U3MCHEHHE
eH OyaeT BITMATD U HA CTOMMOCTS 31010 Habopa. PaceMoTpiM 3azauy noTpe-
©1€)15 IPH HANHMYHY HATYPATILHOTO I0X0/18 H ITOKAKEM, KAK BLIBSIICHHOE BHIIIIC

 YpaBHEHUE MOKHO 0000IIMTE Ha CITyual HATYPaJIBHOTO IOXOAA.

Wrak, 00034auuM HATYpaNbLILI J0X0HA (6ekmop nepeonayanbrvx
3andacog) MOTPEOUTENs yepes o = (0, 0,, ..., 0, ), TIe ©, — 3anac i-ro
rosapa. Toraa 3afaua norpeOuTes IpHMeT BHI!

| max u(x)

x=0
WO R e S IR S
S S px < p.

Facy et

B pesynerare enipoc norpednTena OyneT 3aBUCETh OT LIcH H CTOUMO-
CTH HNEPBOHAYANLHOTO 3anaca x(p, pw).

Yreepixiaenne 4.3, Ypapaenue CynKoro ajis CJy4as HATYPaib-
HOIO /(0x04a.

ITycts #(') — HenpepriBHasS QYHKIHA IONE3HOCTY, NPEACTABIAIO-
I(as CTPOIO BRITYKITbIE JJOKAILHO HCHACHUACMBIC IPEANoYTeHys norpedn-
TEHA, ONPENeNeHHbIe Ha MHOKeCTRE X = R . Ecin x(p, pw) — QyHKums
CIIpOCa IPY HAMMYHH HATYPAITBHOTO JlIoxofa, x(p, [) — PyHKIMs MapLran-
JIOBCKOTO CPOCA MPH PHKCHPOBAHHOM A0X0AE U Al p, 1) — (PYHKIHA KOM-
MEACUPOBAHHOrO CIIpOCA, TO NPH YCIOBUH AH(GQepeHIUPYEMOCTH 3THX
Gynxumit npu p >>0 nMeer MecTo 06obuyennoe ypasnenue Cayykozo

axg (ﬁs 7)
ar

U dx(p, pw) _ Ok(P, )
T : - ! +{@, — X, “, —'(0
i,  op, (@, - x,(F, pw))

JoxazarenscTeo

PaccMoTpuM BeKTOp el P >>0 u oBo3naunM dcpes CTOPIMQCTI:
BEKTOpA ePBOHAYATLHBIX 3aMACOB TIpH Ienax p:l = pw. IIycre # —
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fexyun 4. Jeolicmsennocme 6 meopuu nompetumenn

MAKCHMAJIbHBIH ypOBEHD NOTE3HOCTH, JOCTHXHUMBIN NTPH 3THX HEHAX U
noxone: i =v(p, I).

BnysiHKe LEeHBI TOBApa HA PACCMATPUBACMEIH cipoc x{(p, p®) MOXK-
HO NOJEIUTE Ha ABa dddekra: u3MeHeHHe crpoca IPH HEW3MEHHOH CTO-
AMOCTH IICPBOHAYAIBHOTO 3a11aCa M M3MEHEHUE CIIPOCA B CHILY H3MEHEHHUS
CaMOH CTOHMOCTH HATYPAILHOIO JIOX0AA!

dp dp. ol dp.

I
ITepsoc cmaraeMoe B npaBoH 4actH Ipeiacrasiger coboil addekr
H3MEHEHHS CIIPOCa, BEI3BAHHOTO M3MCHCHHEM LIEHB] TOBapa, npu dHKCH-
POBEHHOM JI0X0/I€, 4 TOTOMY €I'0 MOYKHO Pa3IOAKUTL COINIACHO YPABHEHHIO
Caynxoro ans citydas GHKCHPORAHHOTO 10X07a. B pesymsrate 31010 pas-

J i

JOZKCHNAI HMCCM .
dx,(p, pw) _ O (p, a)_x_(ﬁ l_)m)ax,.(ﬁ, T)+m. ox,(p, 1) _ "
dp, dp, e d! Toal .
oh, (P, ) NN XD S
_ o —x.(5, 5w %% | s

CpoiicTBa QyHKIHH pacxoaoB ¥ ypaBHeHue CIYHKOTO MO3BOJSIOT
HaM CHOPMYIHPOBATH PAL SOMONHHTEIILHLIX CBOHCTE QyHKUMIA crpoca.
Jnst 3T0TO BBEAEM NOHATHE MAMpPUsl Koappuylennos saneuenus. ITy
MaTpHIy €lle Ha3piBaroT mampuyet Cayykozo. JJorosopuMcs o60o3HaqaTh
. 9TY MaTpUIy 9epe3 S. DICMCHIAMM 3TOH MaTPHIIbI §; SBIAIOTCS 3()PCKIBI
‘3aMeLen s JUIA Cripoca Ha i-H ToBap IpH H3MEHEHHH LIeHE! /-r0 Onara, T.e.

_ oh(p, u)
dp ;
IIBI MOXKET GBITh BBHIPAKEH YePe3 MapIIALIOBCKHH CIIPOC:

_Sh(p,u) _ox(p, I) ox.(p, 1)
= = + —_—,
dp, op ol

if + C yueroM ypaBHeHUst CIIYLIKOTO KX BIH 3IEMEHT MaTpH-

x;(p. D)

i
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I Beibop nompebumesn ¢ ycroguax onpeoencHHoCHil

Yreep:xaeHnue 4.4, CBoiicTBa MaTpHUEBI 3aMemeHHs CIyuKoro.

Iycts u(-) — nenpepuiBHAA DYHKIHA IOIE3HOCTH, IIPEACTABILIO-
11asl CTPOTO BBILYKIEBIC JIOKaJIbHO HEHACHIINACMEIC IPEATIOUTCHHA NMOTpC-
OuTcnd, onpeaeincHHee Ha Mioxecrse X = R). Tlycts dyHKimsa pacxo-
A0s e(p, u) ABAKIB! HEllpepuBHO AuddiepeHIEpyeMa, TOIA MAaTPHIA 3a-
Mentenus Cinynkoro S(p, {) yIOBIETBOPAET CHCOYIOUIMM YCIOBUAM

1}y S(p, ) — cumMerpuanas MaTpuna;

2) S(p, I} — oTpuLarejpHO NOyONpeaencIiHAL MAaTPHIIA,

3) pSip, I)=0.

JokazarenpcTBo

on(p, u) _0e(p, u)
ME! IPEATIQITATATH, 91O (PYHKIIUA PACXOAOB ABAKIL! HENPEPBIBHO MHbde-

Fe(p, u) _ Pe(p, u)
op;dp j dp _,-'api
JYCT, 9TO §; = §;, T.e. MaTpuIia CIylkoro CHMMETPHYIHA.
2. YUUTBIBASL, 4TO MATPHIA 3AMCIICHHS SABIACTCA MATPHLCH BTOPBIX
IPON3BOAHEIX (HYRKIMH PAacXOnoB, a QyHKUMS pacxoJoB BOTHYTa, TO Mat-
puua S(p, I) nomwxua GLITHL OTPHIATENILHO IOTYONPENCIEHHOM,
3. IoCKOIIEKY KOMITCHCHPOBAHHBIH CTIPOC OMHOPOAHBIH HYJICBOH CTETIC-

HH T10 LICHAM, TO B CHITY JTeMMBI Jiinepa umecm pS(p, 1) = 2 », oh{p, w) _

i op;

1. B cuny nemmet Ulenapna s; = . llockosbKy

peHuupyeMa, 1o 1o teopeme HOnra , OTKyJa CJie-

=0.=

IToneencm UTOTH NIPOBEJIEHHOMY aHATH3Y 3a7a4 MAKCHMH3AIIHH TI0-
JC3HOCTH U MUHHMH3auuH1 pacxofoB. Kak nokazano Ha puc. 4.1, pemenus
- 9THX 3a7a4 CBA3aHbl COOTHOLIEHUAMH JIROHCTBENHOCTH H, TOMHMO 5TOTO,
NPOU3BOIHBIE PEIICHUSA Y10 LieHaM CBia3anbl ypasnenueM Cnynxoro. 3Ha-
YCHHS 33/1a4 COTITACHO YCIOBHAM JIBOHCTBCHHOCTH SBMAITCS OGPATHEIMH |
QYHKIHAME TPH TaHHOM BeKTOpe IeH, KocBeHHYI0 GYHKUNIO [10/1€3HOC
" TH MBI NOJy4aeM, ITOACTABIAS MapIIATNOBCKHHN CITPOC B LENEBYO QyHK-
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Hekyus 5. 3udava soccmanosrenun npednoumenuti

LIHIO, & C MTOMOLIBIO TOXKAECTBA POs MOXKHO COBCpLUHTE 05paTHYIO ONepa-
ITHIO. W3 KOCBEHHOH (DYHKIHH TIOJIE3HOCTH TIONYIHTh QYHKIIHM Mapiai-
JIOBCKOTO CIIPOca. AHANIOTHYHO MOJICTANOBKOM KOMIEHCHPOBAHHOTIO CIIPOCca
B IIENEBYI0 QYHKIMIO MBI TOY4a€M (PYHKUHIO pACXOA0B, 4 IPRMEHA JICM-
my lenapna, 13 QyHKIHH pacxOA0B HaXOAUM KOMICHCHPOBAHHAIH ClIpoC.

Jagaua - - 3apaua
MAKCHMHI3AUUY E ' MMHHUMH3AIUM
oJe3H0CTH '

L ACXON0B
W(p, u)=x(p, e(p, u)) P

x(p, 1)

F

h(p, u)

x(p, D)=h(p, v(p, I))

YpapHenue CiryHkoro
(aAns MPOU3BOIHBIX)

IToocranoexa
B [IEJICBYHO DYHKLHIO
Toxaectro Pos

[IoacranoBka
B LECICBYIO DYHKITHIO
Jlemma Hlemapza

) w=v(p, e(p, 1)) R !
v(p, 1) O6parabie QYHKLME IS JAHHOTO 2 e(p, u)

I=e(p, v(p, 1])

Puc, 4.1, B3auMocBA3b 3a/1a41 MAaKCHMH3AIHH IIONE3HOCTU
U 33139H MUHHMU3AIHY PACXOM0B

Jleknus 5

. 3aaa4a BOCCTAHOBJICHHS NPEINOYTEHHUI

Kak Met BH/IeTH, HETIPEPBIBHO AU hepeHITNpYeMEle QYHKIHY MAPIIAUIIOR-
CKOro Cripoca JOJDKHBL YAOBJIETBOPATE CACAYICIIHM YCJIOBHYAM: OHH OQHO-
POJIHBIE HYJIEBOH CTEIIEHH 1O IEHAM H JIOXOXRY, YAOBIETBOPAIOT OIo/eT-
HOMY OFPaHHYCHHIO KaK PaBEHCTBY, H, KpOME TOT0, 00pa30BaHHAs MX IIPOH3-
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[ Buop nompedumens 8 yeA06uaX ORpeOeReRHOCMU

BOATILIMH MaTpHua CHIyIIKOrO SBILICTCS CHMMETPHYHOA W OTPHOATEBLHO
11071 YONPCACACHIION. DTO CIIHCOK HEOOXOAUMEIX CBOHCTE (hylIKLUHIM cripoca,
NOJYYEHHBIX HAMH Ha OCHOBE aHANIH32 MOAC/IH CIPOCa PALHOHAIBLHOTO 110~
TpebuTena. SABNACTCS MM 3TOT CIHCOK LOCTATOUHBIM JUIA CYILECTBOBAHM
PALMOHANbHBIX TIPSAMOYTCHIH, Nopoxaaromux QyHxiud cupoca x{p, 1)7?
Hiist OTBETA HA 3TOT BOOPOC OOPATUMCS K 3aAANC BOCCTAHOBIEHUS Iipea-
NIOYTCHIM Ha OCHOBE VH(QOPMALHH O (PyHKUMAX MAPUIALIOBCKOIO CIPOCA.

PazjenuM 3anayy BOCCTAHORJICHHA NPEIMOYTCHUH Ha gBad ITarna.
CHadana MonbkITaeMCcs Ha OCHOBE MapiIaJIIOBCKOYO CTIPOCa BOCCTAHOBMTE
(PYIKIUIO PACXONOB, @ 3aTeM PACCMOTPHUM BOIIPOC BOCCTAHOBIIEHIA npe,u—
NOYTeINK o GYHKUHYM PACXOROB.

%
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1. Boccmanosgnenue yHryuU pacxooos

PacemorpumM cHavana ciryvai iByx ToRapoB (N =2). 3107 ciy4ait ynooeH
TEM, YTO, TIONOKUEB LHCHY OAIIOTO 3 TOBAPOB PABIION €(MHUIIC, Mbl MOYKEM B
nanpHeilineM paboTaTs ARWE ¢ OHOM reHol. Urtak, nyets p, =1. Beide-
peM NMPON3BMIBEYIO NEPBOHAYAIBHYIO TOUKY: LEHY HEPBOIO TOBApa P u
- poxox . TIockonbKy Ham M3BECTHRI (yHKIMKY MAPUIAIIOBCKOTO CHPOCa,
© TO MBI MOMKEM HAITH CTIPOC IS 3THX napametpor x(p!, 1, 1°). Ipucroum
aToMy notpedHTensckoMy Habopy yposeHs noiessoctH . BoccTanosum
pPacxoAbl KaK (YHKIHIO OT LEHBI IIEPBOIO TORAPA NPH YPORHE TIONE3HO-
crit u°. TIoCKOIBKY HeHy BTOPOTO TOBAPA W YPOREHE [TOJIC3HOCTH MBI 33-
(pHKCHpORAITH, TO OyeM pacCMAaTPHBATh PACKO/LLI TONBKO KAK (DYHKIIAK LICHbI
1epBOro ToBapa e(p, ) =e(p,, 1, u°). B cuny nemmer Hlenapaa nMeem

_ ae(pl)
chemo apl

KoMneHcHpoBaHHEIH cripoc HeHaOmrogaeM, ¥ Mbl MMeeM HidopMa-

L0 TONBKO O MapINATUIOBCKOM crrpoce. OHAKO, HCITOMB3Ys COOTHOLIEHHE

JMBOHCTBEHROCTH, Mbl MOMKCM TIC 0perflm OT KOMIEHCHPOBAHHOTO CrIpoca K

Mapwamnoscxomy: f(p, 1w )=ux (pl,l e(p, 1, u )) IMoxcTaBum

BMECTO KOMICHCHPOBAHIIOTO enpoca MapLIaJIOBCKHH, 0003HAYUE

x(p, e(p))=x (Pp Lelp, L, u )) H MONyYnM THGPepeHIHaTEHOe
YpaBHEHHUE :

=h(p, L, ”0)-
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Hexyust 5, 3adaya eoccmamosienus ppednoumenut

s e de(p) S
A :-j: ji P L 3”-1..}- . apl ( : ! ) ' R AT

TIPH NepBORAYANBHOM Yooy e(p)=1°,

3aMETHM, YTO pelIeHNe JaHHOTO YpaBHEHH RAcT (PyHKIMIO, KOTO-
pas UIMCCT CROMCTRA (PYHKIIHH PACXOAOR. YOEaUMCes, 4TO 3TO IEHCTBUTE b=
HO Tax.

ITockonbKy Mbl HAXOUHM, ¥TO IIpu MOOBIX HEHAX M J0X0JaX CIpocC
HEOTPHLATENEH, TO

a(,(pl)

5 x (P, e(p))20.
p

1

JTO 03HAYAET, YTO PacXo/ibl HC YORIBAIOT IO LICHC.

ME! HaxoMM QyHKIUI0 PACXOIOB K3 pelueHms TH(epCHLHAIBHOTO
ypaBHEHHS, a 3TO 03HAYAET, ITO TIOMyYeHHas QYHKIHA OyIeT HenpepHBHOH.

[Tpeanonaranock, 4To QYHKIIMH MapHIATIIOBCKOTO CIPOCa MOPOXKIa-
I0T OTPHUATENBFHO NOTYONPCACIICHHY MaTpHLy 3aMemeHus Caynxoro.
Y4uTeIRadg, YTO T4 MAaTPHUA ABIAETCA MATPHUEH BTOPAIX NPOH3BOJHBIX
(YHKIIMH pacXofoB IO EHaM, MBI MOXKEM 3aKTIOUHTh, YTO MOCTPOCHHAS
dyukuna Oyaer BOrHyToH o uedam. Takum o0pa3oM, peIIMB IPUBCICH -
HOE BblIIE AU(PPEPCHUMANLHOE YPABHEHKE IIPH HAYAIBHOM YCIOBUH, Mbl
IOTYYIUM (PYHKITHIO PAcXO/I0B.

PaccmoTpnm obobmreHue 3anaud Ha ciryuait N tosapos. B aroM city-
yae, MpHMcHaA neMMy Llemapna quis N 1oBapos, MBI MPUACM K CHCTEME
JRQdepeHIHATILHBIX YPaBHCHHH |

de(p) ot

R :x'(p’.;e\(?))

MpH HaYanbHOM yenoBHH e(p’)=1°, Jlna Toro 4To6sl 374 cHeTEMa HMesa
pEIeHHE, HCOOXOANMO H JOCTATOMHO, YTOOR MaTPHIA BTOPEIX IPOU3BO-
HbIX pyHKINH ¢(p) OpuIa CHMMETPHYHOH H OTPULIATENLHO MOIYONpee-
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1. Bubop nuompebumens § yCAOGUAX IMPCOERENHOCIN

neHHAOH. Y 5T0 peliCTBUTENBHO TaK B HAWIEM CIIydae, IOCKOJIBEKY Marpula
BTOPBIX MPOU3BOAHKIX e ) SBIIgeTeA MaTpHIlcH Cy1Lioro, KOTopas, Cortac-
HO CACNaHHBIM HAMH IIPCAIIOIOKCHHAM, YAOBICTBOPSICT STHM CBOMCTBAM,

2. Boccmanosnenue npednoumenil no QyHKyuU pacxooos

ME13H3eM, KaK 151 KAYKIOTO YPOBHS ITOJIC3HOCTH BOCCTAHOBUTE COOTBETCTBYIO-
IIYH (JYHKIHIO PacXOZoB 110 HabIIonaeMoMy MapII/DIOBCKOMY clipocy. Te-
neph HaM NPEACTOUT PENIATE, KAKHM 06Paz0M MBI CMOXKEM T10 (PYHKIIHH pacxo-
JIOB BOCCTAIIOBHTL OpeanouTeHus norpeburens? TlonsiraeMcs AMA Kaxo-
YO YPOBHS [TOAC3HOCTH if BOCCTAHOBHTB MIIOXKeCTBO V., ={x€ X :u(x) 2 li}.
| PaccMOTPHM YPOBEHB MOJC3HOCTH 1’ H HOCTPOUM MHOXECTBO

V, ={xe RY: px>e(p, u’) V p>>0}.
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- 2 2 0
Sopxtx,=e(plu)

Pyce. 3.1, BoccTanoBNeHHE IPEANOYTEHAN 10 (YHKIHY PACXOROB - i

o+ [IpoWIIIIOCTPHPYEM MPONECC MOCTPOCHUA 3TOTO MHOXKECTBA UL CTy -
Has IByX TOBapoB ¢ IIOMOIILIO prC. 5.1, MTak, 3aduxcHpyeM nieny onHoro
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Heryus 5. 3uduva aoccmanesaenust npednoumenitil

u3 TOBApOB: NycTb p, =1. PaccMOTPHM Hekoe 3HAUEHHE LECHELI MEPBOTO
TORApa p, = p, M HaHJIEM COOTBETCTRYIOLIHE PACXOIBI ¢( p. u’). Hao6-
pasuM Ha Tpaduke B NEPBOM OpTanTe (HAC HITEPECYCT NNUIb HEOTPUIIA~
Teqbioe NoTpeGieHne) PeIleHHe HepaBeHeTsa plx, + x, Ze(p;, u’). Te-
Mephb PaCCMOTPHM APYIYIO LEHY [IEPBOTO TORAPA p = p; W COOTBCICTBYIO-
wuil ypoBeRb pacxonos e(p., u’). Pemmum rpaduvecku HEPaBeHCTRO
pfxl +x, 2 e( pl2 , #"). CHOBa M3MEHHM LIEHY TIEPROTO TOBAPA H MOTYIHM
TPCThEe HEPAREHCTRO U T.1. B UTOTC MBI JOIKHBI B3ATh TOMBKO TC TOUKH,
KOTOPEIE YAORNCTBOPAKT PCUICHHIO BCCX HEPABCHCTB, NepeGpaB mpH 3TOM
BCE BO3MOKHbIE HEQTPHULATEILHbIE 3HAYCHUS 11€HBI MEepBOro Tosapa. Kax
BWIHO M3 PHCYHKa, C KaX 10 ITOC/IeIYIOLLCH HTepatyeil rpannia MHOKE-
CTBA CTAHOBUTCA BCE Doee Crimakennoi.

X5

"tl -
Puc. 5.2, Paznnane Meskay HCTHHHBIMH H BOCCTAHOBIIEHH bIMH [IPEAIOUTEHHAMH
I P HCBBITYKIOCTH PEANIOYTeHHIA |

Hrak, cmeys orucanioi Bre Npoueaype, Mbl MOXKEM J1Jisi KaXKJ10-
IO YPOBHA MOJIE3HOCTH 4 MOCTPOHTH MHOKCCTBO V‘E, Tereps HaM HYXHO
OTBETHTb HA HCCKOJIBKO BOUPOCOB. Bo-NIepBEIX, ASHCTBUTEILHO T BOC-
CTAHOBICHHOS MHOKECTBO OYIET NOPOKAATE Ty e HyHKIMIO pacxojios,
yro M HexoniHoe? Bo-BTophix, Oymer I caMo BOCCTAHOBISHHOC MHOMKE-
CTBO Vﬁ B TOUHOCTH COBNALATL ¢ UcxoaHbiM? [1o mocrpoeHHy MHOXKE-

CTBa VE MEI BH/JIHM, YTO OHO IIONYYIACTCH KAK NEpeCCICHUC BBITYKIIbIX MHO-
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1. Buibop nompetumens 8 YCAOBURX ONpedeaerHocmu

)KECTB, & TIOTOMY H CaMO SABISCTCS BBHIMYKIIBIM. 3TO O3HA9aeT, 4T0 €CIIH
NIPeANOYTCHHA TIOTPEONTEI 1ie SABIAITCA BBILYKJIBIMH, TO BOCCTAHOBIICH-
HOC MHOKECTBO MOXCT HC COBIIQNATh C UCXOIHBIM, B 2TOM ciydyae Mbl
MOMEM PACCYHTHIBATE HA BOCCTAHOBNEHHE MTHIIE BBIMTYKION 000I0UKH HC~
THHHOTO MHOXECTRA ‘7:?, KaK TOKa3aHo Ha puc. 5.2. Touxku U3 ropus3on-
TaNBRHO 3aMITPHXOBAHHOM 001aCTH HE NPHHAIIECKAIH HCXOAHOMY MHOXe-
cTBY V_, HO DyAyT IpHHAUIEKATE BOCCTAHOBIEHHOMY MHOXECTBY I?;.

Yreepxkuenne 5.1, CBa3b HCXOAHBIX 1 BOCCTAHOBJIEHHLIX TIpen-~
HOYTeHUH,

1. TIycte e(p, &) — QYyHKIMA PACXONOB UL PalHOHAJIBHBIX, HENpe-
PBIBHEIX IPEATIOYTCHUH, OMPCACTICHHBIX HA MHOXECTBE X = R” U NpeJICTaB-
neHHbIx MEGKCeTBOM V.. Ecnu V, — MHOMXECTBO, BOCCTAHORICHHOE HA OC-
HOBC 9710 (DYHKLMH PacX0J0B: V ={xeR):pxze(p, u) ¥ p>>0}, 10
g scex p>>0 e(p,u)= mln px.

2. Benu, Xpome TOT0, npennoq"reﬂm nOTpeOuTENa BBIULYKIIbI K Ci1a-
6o MonoTomHk, To V. = V. |

JloxazarensCcTBo

1. PaccMOTpHM ITPOU3BOIBHEIN AIEMEHT H3 175 H MOK&XKCM, 4TO OH
OymeT mpuHajIEKaTh BOCCTAHOBICHHOMY MHOXCCTBY V.. Hrak, nycts
xe VH, Torga pxze(p, u). CormacHO OHPENSIIEHHIO V{ 5TO O3HAYACT,
4YTO X € V Taxum obpasom, V. CV Otciona, B YaCTHOCTH, CIEAYCT, YTO
MHOXECTBO V HEIyCTO. Bamcmm YTO JUIA KaX/10T0 YPOBHA IOIIC3HOCTH
MHOXECTBO V 3aMKHYTOC M OTPAHHICHHOE CHH3Y. OTPaHHICHROCTh CHHU-
3y CllefyeT U3 TOoro, 410 V‘ —— NOAMHOXECTBO R“ 1, 3HaYHUT, x> 0.
Hrak, MBI MEHUMH3HPYEM HETPEPEIBITYIO (bymcumo (px) Ha HCOYCTOM
3aMKHYTOM, OTPAHNYEHHOM CHH3Y MHOYCCTBE, CIIEA0BATCIILHO, PELISHNE

3anauu ﬂlvn px CyIECTBYET.

Hocéoubxy BBIILE OBUIO YCTAHOBIIEHO, YTO V. C 173, TO MLl MOXKEM
3aKIFOYUTh, 4TO e(p, i )= min px = min px.

[Ipearonoxum, 4ro cymec*rayx;T BeK'rop meH p’ >>0 TaKoi, 4TO |
e(p’, u)>m1np x. TlycTe MUEMMYM min p'x = p x. Hocmnmcy x eV

eV,

TO [0 onpeﬂcneﬂmo 9TOr'0 MHOXECTBAUMCEM p X > e(p , i), HO 3T0 Ipo-
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Aexyus 3. 3adaua aaccmanoareHis npednoumenu

THBOPEYHUT HAIIEMY NPSATIONOKEHHIO O TOM, 910 e(p , i) > n;%’n p x. Ta-
XEVy

KuM 00pasom, o Beex p >>0 uMeeM e(p, 1) =min px.
xeVy

2. Joka3biBasg MEPBYI0 YacTh YTBCPKACHHSA, MBI [IOKA3aMH, 9TO
V. C 175_ Y0equmces, 9To UpU BRINYKINOCTH U ¢1a00i MOHOTOHHOCTY NPC/I-
TIOYTEHHH HMECT MecTo U obparnoc rkimouenne V. V. . lpeamonoxkum,
4TO 3TO HE TaK, T.€. CYMECTBYET X& V, M OpH 3ToM X¢ V.. [IoCKONBKY
MHOMKECTBO V. HEMYCTOE, BBUTYKIIOE (B CHITY BRITYKJIOCTY UPSANIOUTCHHH),
3AMKHYTOC H X € V_, TO 110 TEOPEME O Pa3Aemnaoniei THIePIIOCKOCTH CY-
IEeCTByeT Bekrop p” # () TakoH, uto s moboro xe V, uveem p'x> p'%.

IToxaxem, 410 p° 2 (), T.C. AAHHEIH BEKTOP MOYKHO PACCMATPHBATH B
kavecTBe BeKTopa teH. [Ipeanonoxum, uro 1L HekoToporo Tosapa p, < 0.
PaccmoTpum mexnit omemenT MuoxkectBa V. : x& V.. Monudummpyem 3ToT
Ha0op, OCTABIAA HEM3MEHHBIMH BCE KOOPAHHATHI KPOME i-il M YBCIMUHBAst
i-10 KOOpIOHHATY: X' = x + Ae,, TAE e, — BEKTOP, BCe KOOPAHHATBI KOTOPO-
rO PapHEI HYMIO, KPOME /-H, KOTOpas paBHa cAHHUIE. B ¢ty craboi Mo-
HOTOHHOCTH NIPCATIOYTERUH x' € V, i moboro ), > (. Pacemorpum cTou-
MocTh Habopa x’ mpHIeHax p @ p'x’ = p'x+ Ap,. 3aMeTHM, 410 OCHeN-
HEe 1araeMoe OTPHLIATEABHO H, YBCIUIHBA A, MbI MOKEM CJEIaTh €I0
CKOJIb YTOIHO OOMBINHM (10 MOAYILI0). B pesyasrare pH qocTatouno 6oJib-
IIOM A MBIIIOXYYHM p'x < p'¥, YTO HPOTHBOPETHT TOMY, UTO X' € V.. Ta-
KuM 06pazoM, Mbl nokazanu, uto p =0,

JokaskeM, 910 CYLIECTBYET pa3Aeifionas THIEPILIOCKOCT, HOPMAJIh
KOTOPOH MMEET TOIBKO IOJIOKHTENLHEIE XKOOPIHNATH], T.€. CYIECTBYET
p’>>0 Taxo#, wro yus moboro xe V. umeem p’x > p'%. Hoctpoum p’
H3a OCHOBE p’, YBCIHYHB BCC HYIEBHIE KOOPAHHATH BeKTopa p° (eCiH
T4KOBBIE OKaXYTCs) Ha £ > 0.

ECIH COOTRETCTBYIONINE KOOPAWHATEI BEKTOPA X TAKXKE HYNCBBIE,
To px2p'x>pk=pi+e 0= p% munwboro xe V..

Hycte cymectsyer % >0 u p, =0. [TokaxkeM, 4TO Bcerna MOxXHO
BRI0paTL € JOCTATOUHO MANEHLKUM, YTOOBl BHIIOAHANOCH yCHOBHE
px>pX ana moGoro x&V,. Hockonsky and moboro xe V, umeeMm
p x> p'%, To HaiigeTcs yueno ¢ >0 Takoe, uto p x> p ¥+ ¢ JUIA JI0-
5S¢

5 o~

boro xe V.. HOHO}KHM E= 2

>0, Torpa i moboro xe V. umeeM

X.

i
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I Butbop nompetumens u yenoguax OnpeQeneHnocmu

px>px>pFitre>p i+t 2 eX, = p'X.

Wrak, nna moboro xe V. umeeM p'x> p’¥ u p’ >>0. [ycts X
JACT MHHUMAIBHBIC PACXObl IPH 1eHax p’ >> (0 Ha MHOXecTBe V.. ITO
osHadaer, a0 x' € V, u p'x’ =e(p’, 7). Tockomeky x'€ V, 10 px’> p'X,
T.e. e(p’, w)> p'x, asTo0 NIPOTHBOPEYNT TOMY, 9TO X € V. [TonyucHuoe
MPOTHBOPEUUE JIOKA3LIBALT, UTO V < V.. 3To BMECTE C NOKA3aHHBIM pa-
1ice BKIIQUCHUCM V. V_ osnauact, uto V, =V, m

Hcrronpsys A0Ka3aHHOE Y TBEPAKICHHE O COOTHOILCHHE HCXOIHOTO MHO-
KeCTBa V. 1 BOCCTAHOBIECHHOTO I?L , MBI MOKEM €Il pa3 BEPHYTHCA K pac-
CMOTPEHHOMY RBIIIE MIPHMEPY HEBBITYKITLIX HPENIOYTEHIH, H300pasKCHHBIX
Ha puc. 5.2. Kax BHIMM, BCC «IMLIHHC TOUKH MHOKECTBA V., (TOUKH H3 TOPH-
30HTAJILHO 3AIITPHXOBAHHOM 00IacTH) IMOABHINCH B CHIY TOTO, UTO OHH HE
MOTYT OBbITh OTZIENIEHBI OT MHOKECTBA V_ HHKAKOH THNEPTIIOCKOCTEIO.

Onnako npobneMbl MOTYT BOSHUKHYTE HE TONBKO B CHITY TICBBHIYK~
JOCTH MPCANOYTCHUIH, HO K IPY OTCYTCTBUM C/1a60H MOHOTOHHOCTH Ipe/~
nogrenuit. [IponeMoncTpupyeM 310 ¢ moMonsio puc. 5.3, PaceMoTpuM, k
MpUMeEpY, TOYKY X, DTa TOUKA He TIPUHAVICHKHT MHOXKECTBY V., HO ona
OyayT NMpUHAANICKATE BOCCTAIIORIEHHOMY MIIOXECTRY. 310 006bAcHICTCA
TEM, 9T0 TO4KA X MONKCT BBITh OTACIICHA OT MHOXKCCTBA V. JIHIIb NPAMO
C MOTOMHTENBHRIM HAKJIOHOM, @ 310 3HAYHT, YTO HUKAKHE HEOTPHLATEIIb-
HbIC LEHEI HE MOTYT MOPOAHTE TAKYHO MPAMYIO,

X3

bS]

X

Puc. 5 3 Pa:mnlme MEX Y HCTUHHEIMH K BOCCTAHOBICHHEIMH rlpennhoeHuxMH_
' IIPH HEMOHOTOHHOCTH NPEALIOYTEHHH



Herxyus 5. Judava eoccmanosienus npednoymenui

Hrak, Mbe1 nokazamy, uyTo no QyHKIHH pacXoa08 Mbl MOXKEM BOCCTA-
HOBHTL MHOXECTBO 17; Ecau npeanoureHns BoliyKabl A c1abo MOHOTOH-
HBI, TO BOCCTAHOBJICHHOE MHOXECTBO B TOYHOCTH COBMAAET C HCTHHHEIM,
a 3HAYUT, MBl BOCCTAHOBHM TIpeAnoureHus norpedureisd. Ho gaxe B ToMm
CAYUae, KOT/a B CHILY HCBBUTYKJIOCTH M {M/IH) HEMOHOTOHHOCTH IpEeAIIONTE-
HUH HaM HC Y/JIA€TCA B TOYHOCTH BOCCTAHOBHTEL HCXOOHOE MHOXKECTBO V., ¢
TOUKH 3PEHMS DKOTTOMHYECKOrO BHIOODA BOZHUKAIONIHME PACXOKIACHU HE HMe-
IOT 3HAYCHUS, TOCKOMLKY BEIOOP NOTPEOUTCIS HU MPH KAKHX LIEHAX HE MO-
JKCT HAXONHUTLCA B IEBOCCTAOBICHHBIX ofntacTax. B oToM nac ybexkaact
TOT {PaKT, YTO BOCCTAHOBJICHHEBIC IIPCIMOITCHHIA ITOPOXKIAOT Ty K¢ (PYHK-
LHIO PacXoA0B, HT0 U HCTHHHBIC HPEeANOITCHHSA IOTPCOUTEN.

Haxonen, weeneyyyem Takoi rompoc. PaccMOTpHM NPOH3BOALHYIO
HYHKIHUIO, YIOBIETEOPLIONIYIO BCEM CRONUCTBAM (yHKIIHH pacxonos. Mosxk-
HO JIH YTBEPKAATh, 4T0 3Ta QyHKOMA ACHCTBUTENBHO OyAET ABAATRCS PyHK-
HeH pacxod0B Kakoro-to norpebureim? PaccMoTpum npeamoureHus,
NpeACTaBUMEIC BOCCTAHOBICHHEIM IO IAHHOH (YHKIIHA MHOXKECTBOM ﬁﬁ ,
1 HOKaXKCM, UTO 3Ta QyHKIHA Oy/eT JaBaTh MHHHMANIBHEIE PAacXoisl HA
STOM MHOKECTBE,

Yroepxaenue 5.2, Bocecranonpsaenue npeatiodTeNHi no gpyHRIHH
PacxooR,

| [Iycte e( p, u) — HenpeppIBHas GyHKIHS, BO3PACTAOMAA 10 ¥, O/~

HOPO,IHAs IEPBOI CTCNEHH, BOTHYTAas U quddepeHnrpyeMas no p, Torna

e( p, u) sBageTCA (PyHKUHEH pacXomOB AV MPSANOYTEHII, OXHCLIBAEMbIX

MIOXKECTBaMU If’u , T.€.

e(p, u) =min px, tac V,={xeRY:px>e(p, u) V p>>0}. |

S /loka3aTeInCTBo

He GyacM NPHUBOJHTL ZOKA3ATELCTRO, IOCKONLKY HOIKE JIOKAKEM
AHANOrHYHOC YTBCPKASHHUE B TCOPHH HPOH3BOACTBA. o

© e




{. Buibop nompedumensn & ycao8uAX onpedereHHocmu

.. V3Mepenmme u3Memenmd ...
B 0J1arococToAHAN norpeduTeNd. v
 ArperupoBaHHe B TEOPHH MOTPefUTeNs .

L }\ 't ¥ I,;

- HA3vepenne usMeHeHHIT B 6,1arocoCTOITHUM HOTpeGHTe IS

ITpu aHanmM3e IKOHOMHUHECKON MONUTHKH 4acTo TpeOyeTcs ONCHUTH, Kak
Ta HIM MHasg Mepa 0Tpasutes Ha Omarococtoanun norpebureneil, B xyp-
¢axX MHKPOIKOHOMHKH IIPOMEKYTOUHOTO YPOBHA B KAUYCCTBC MEPE! Oaro-
COCTOAHHA MCIIOIB30BAIACE KOHIENNHS NOTpeOUTENbCKOre Hanuika. Of1-
HaKoO, KaK ByfeT DOKa3aHo HIDKE, 3Ta KOHIENIHA ABIACTCA TOTHOH MEepol
O51arocoOCTOSHMA TOMBKO I CayYas KBa3WIMHEHHBIX TIpenodrennit. Kak
K€ U3MCPHTB U3MECHEHHC B OJIaT0COCTOSHHH MMOTPEOHTEIIA LT IPOU3BOITE-
HbIX NpenodreHnH? Kak Mel TOMHHM, (YHKIHA TOJIC3HOCTH OBITa BBE/IE-
Ha KaKk QyHKIHA, TO3BOJLIEONIAS HaM YIOPSIIOIHTL TOTPEOUTENLCKHE Ha-
Oopbl. CaMo 2Ke U3MEHEHUE YPOBHA NMOJE3HOCTH YKA3kIBAET JIHIIL HA TO,
BBIHTpaJl HIH [POUTPaIl NOTPeOUTENE OT MPOBOIHMON MONIMTHKH, HO HE
ITO3BOJIAET OLEHHTH Pa3Mep BHIMTPAINA MM ITOTEPh.

Tem He MeHCe MOKHO Pa3HBIMH CIIOCO0AMH H3MEPHTE H3MEHEHHS B
OITarocoCTOSHUH Ha OCHOBE CTICIUANLHBIX (M3MEPCHHBIX B ICHETaX ) HyHK-
LMH NOJIE3HOCTH. JTO U3MCPEHUE YAOOHO OXapaKTepHU30BaTh B TEPMUHAX
OMMACATIHOH B MPEABAYIINX JIEKITHAX TEOPHH ABOHCTBEHHOCTH, IToCKoIIb-
KY H4C HHTEPCCYET NCHEXKHBIN H3MEPUTENE II0JIE3HOCTH, TO ITONBITAEMCS
IS IOCTPOEHHS COOTBETCTRYIONICH ONICHKH HCTIONB30BATh H3BECTHOE HAM
COOTHOIIEHNE FRONCTBEHHOCTH, KOTOPOE CBA3LIBACT KOCBCHHYIO (DYHKITHIO
IIONIE3HOCTH M (PYHKLIHIO PAcXonoB. JIs KaKIOr0 YPOBHS ITONIC3HOCTH MBI
MOXEM ONpPeAC/UTh MHHIMAIBHBIC PACXOIbI, KOTOPbIe HEOOXOIHMEL JITIs
AOCTHKCHHSA JAHHOTO YPOBHSA MOJIS3HOCTH IIPH HEKOTOPHIX 1EHAaX, W La-
JIce BMECTO CONOCTARIEHKA YPOBHEH ITOJIESHOCTH MBI CMOXEM CONOCTaR-
IATH COOTBETCTRYIONIHNE MHHHMANLHBIC PACXObI, ONPCACICHHBIE IIPH O~
HHX ¥ TEX K& LECHaX.
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Hewyus 6. Hasepenue uzvmeneruil & Grazococmonnuy nompebumeis

Hanpumep, paccMOTpHUM 2KOIIOMHUYESCKYIO HOJUTHKY, B PE3yiIbTale
KOTOPOH BEKTOP LEH M3MEHHICS OT P 10 p', a moxod nmotpeGuTens oc-
TAJICA [IPEKHUM. MBI MOKEM OLICHUTH COOTBETCTBYIOILICC U3MCHCHHE On1a-
rOCOCTOAHHSA NOTPeOHTENA B HEKHX ITOCTOMHHBIX LIEHaX, KOTOphIe 000:3Ha-
UMM UCpPC3 P, KaK PasHully PacXojoB! e(ﬁ, v(p', 1))—8(}_7, v(p®, 1)).
ITonyucHRras Mcpa HecBoOOIHA OT HeOCcTaTKoB. JUEeBUAHO, YTO B 0OMIEM
ciytdae, Oeps B Ka4eCTBE [IeH COMOCTABICHUsT P PA3HEIC BEKIOPA UEH, MbI
OyneM nonxywarb pa3Hbie OIEHKH H3MEHEHHS OJIaroCoCTOSHHA. [IpHHATO B
KAUECTBE [1EN COMOCTARIEHHSA BLIGHPATE MO0 MCXOAHLI BEKTOp el p°,
nu6o GUBATLHEIH BCKTOp HCT P

B 3aBMCHMMOCTH OT TOro, KAKOH MMEHHO M3 JBYX PaCCMOTPCHHBIX
BLIIIE BEKTOPOB I1eH Oy/IeT HCIIONb30BaThCA B KA4€CTBE IIEH COIIOCTAaBIIe-
HHS, MBI [TIOJTYYHM JBC MEpht O1aTrOCOCTOAHMS, KOTOPBIE HOCAT HA3BaHHsA
IKEUEATECHMHOU H KOMRENCUPYIOUjeli BApHALUH.

Hrax, BEIGHpAA B KAUECTBE CONOCTABHMBIX IIEH HCXOIHBIEC UEHD! p’,
MBI HIICM OTBET Ha CIEAYIOIMH BOIIPOC: KAKOE H3MEHEHHE B Joxone Oy-
JET A1 NOTPCOUTENd DKBUBANCHTHO JAHHOMY H3MEHEHUTO 1eH, T.¢. H3Me-
HHUT ONaroCOCTOSIHHE MOTPCOUTCHS TAK KC, KAK OHO U3MCHHMIIOCH B CHUIY
u3merenH 1eH. OTBETOM Ha 3TOT BOMPOC ABNACTCS H3MCHEHHE B JJOXOJIE,
Ha3bIBACMOC dx8uUsarenmnou gapuayuett (Coxpaluenuo £V — o1 anrnuii-
CKOTO equivalent variation):

EV(P®, p's D =e(p’, v(p', D)=e(p® v(p®. D)=e(p’, v(p', D)-1.
Vicrons3ys B Ka4CCTBE COMIOCTABHMEBIX IIeH HOBBIE HEHE! p', MBI OT-
BEJaeM Ha BOIPOC, KAKOC H3MEHEHHE B /IOXO/IE BEPHET NOTPeOUTE s K fep-
BOHAYATLHOMY YPOBHIO GIarocoCTOsIHHs IIPM HOBBIX IeHaX. OTBETOM Ha
3TOT BOTPOC SIBNSETCA HIMECHEHHE B JIOXOJIE, HA3BIBAEMOE KOMAECHCUPYIOW el
sapuayuett (coxpamenno CV— oT aHIIHICKOTO compensating variation):

CV(p’, p', D=e(p', v(p', D)=e(p', v(p", D)=1-e(p', W(p’, D).

[IpounmocTpHpyeM NPHUBEICHHBIC ONPENCISHHS KOMITEHCHPYIONICH
U 3KBHUBAJICHTHOH BapHalui noxona rpadvyeckH And ¢liydas IBYX TOBa-
poB. HTak, nycTh Li¢Ha BTOPOTO TOBApa PUKCHPOBAHA, 4 LICHA IECPBOIO TO-
Bapa MajaeT: p, < p,. B pesynmsTare, Kax nokasano Ha pHe. 6.1, Garoco-
CTOSTHHE NMOTPeOHUTENS YAydIlaeTcs: NoTpeduTeNh nepeMemaeTes ¢ KpHu-
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L. Buibop nompebumens & YCAOSUAX ONpeOelennocmu

Boii Gespasinuns u° Ha KpUBYIO ' > 1. JIns Toro uTo6h! HANTH PKBUBA-
JIEHTHYIO BAPHAIUIO, IPOBEEM Kacarenblyio K HOBOH KPHBOH Oe3pazmnu-
4 [PH CTapeIX Lenax. BepTukaabHOoe PaccTOsHUE MEKAY NEPBOHAYANThb-
HEIM OJO/UKETHEIM OTPAHWISHUEM U 1IOCTPOCHHOM KacaTelbHOH JacT HaM
IJKBUBAJICHTHYIO BAPHALHIO B TCPMHHAX BTOPOTO TOBapa. Teneps 1MocTpo-
HM KacaTeJIbHYI K CTapOi KpHBOH Oe3pasnuups NpH HOBLIX IeHax. Bep-
TUKAJIEHOC PACCTOSHHE MCKIY OIOKETHRIM OIPaHUUEHHEM TOCHe H3Me-
HEHUS UEHL! ¥ HOCTPOSHHON KacaTenbHOH JaCcT HAM KOMIEHCUPYIOIYIO
BAPMALHUIO B TEPMUHAX BTOPOTO TOBApA.

Xy
_ EV
W o P2

Puc, 6.1, JxBYBAIEHTHAS H KOMICHCUPYIOIAA BAPUAITWY
KaK MEPB! H3MeHeHUs GIAarococToRnms notpeburens,
BEI3BAHHOTO CHHXEHHEM HEHE] IEPBOTO TORAPA

PaceMoTpeiHble BHIIE OLICHKH H3MEHERUS BJIar0COCTOSHHS 110Tpe-
OnTena MOXXHO H300pasuTh M Ha APYTOM rpadHke B CIyYae, KOIyia H3MCHS-
CTCA ICHA JIHUIB OJHOTO H3 TOBAapoB. Bocnosp3opaBuinck nemmoi [le-
napaa, MoxHO npencrasuts CV v EV xak TIOMany Moy COOTBETCTRYIO-
LIUMH KPUBBIMY KOMIIEHCHPOBAHHOTO cripoca. JicHCTBHTENBHO, PACCMOT-
pyM Clty4dai N TOBapoB 1 NMPEANOIORHM, 9T0 H3MEHACTCS IIEHa NTHILb OTHO-
O TOBapa CKaXXEM /-T0, @ U€Hb] OCTANILHEBIX OCTAIOTCS [TPEAKHAMIU: pf £p’,
pl = p s Beex J #i. O003HAIME BENWUIHY v(p I} qepes u®, 3anu-
wem nemmy Lllenapaa s i-ro TOBElpa C e |

de(p, u®) _ o e
oy, T E=R(pow)
e ap S i

1
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Hexyunr 6. Hanepenwe wsmereniti ¢ 63azococmonniy nompebumens

[ 7 1 0 oy a
HpDHHTCT’pHpOBdB IO 1[eHe -rd ToBapa ot D; A0 p, HaUIEM
2 ' o

J.h(P, 1 )dpI J'Q‘E%;;L) =e(p°, 1) —e(p', u =V,

KoMIEHCHPYIOIIYI0 BaPHALIHIO MOXXHO NPEACTABHTD KAK TIIONAILb
IO/l KPHROH KOMTIEHCHPORBAIIIOTO CIPOCA, COOTBETCTRYMIEN HCXOAHOMY
YPOBHIO MOJIE3HOCTH, ISKAIYTIO MCKAY HOBOH H HCXOIHOH UECHOH -0 TO-
Bapa. AHa/OrM4HO, 3anucas Jemmy lllenapya ;UL HOBOTO ypoBHA NMoIE3-
HOCTH i’ =v(p', I) ¥ IPOHHTETPHPOBAB, MOIYHIHM BHIPAKEHHE JUTS JKBH-
BAJGHTHOHN BapUAIHU:

a

Th!'(P= u')dp, = TM

dp, =e(p’, u')—e(p', u')=EV.
; . dp,
P o

TaxumM 06pazoM, MBI MO3KEM TPEICTABHTE 3TH BapHalmu rpaduuec-
ku. ITycThb HeHa ToBapa i nagacT (OpHYCM TOT TOBap noTpediaeTed B no-
© JIOKHMTEIILHOM KOJIMYECTBE), Toraa #' > u”. CoOTBETCIBYIOLIME IKBHBAJICH-
THAA M KOMIICHCHPYIOIIAA BAPHALIAH NPECTaBIEHE! Ha pUC, 6.2,

| pi, hj(p,'! MD)

hi(p,. u')

XI.(pO,I) x(p', D) X

~‘Puc. 6.2. KoMuencupyromas (a) u sksusanentHas (6) BAPHALMH KaK MEPHI - -

H3MEHEHH: $1aroCoCTORHAA norrpeﬁmeml BbISEaH HOTO CHIKECHHEM LIEHBI -
i-TO TOBapa mpu pJ pJ e
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{. Buibop nompebumens ¢ ycRogUaX onpedenernocmu

Conocrapiisas pucyHkH 6.2a 1 6.26, MBI BHANM, 9TO DKBHBAJICHTIIAS
BApHALMA LTS PACCMATPUBACMOrQ CIydas 0Kazanack 0OIBILC KOMICHCH-
pyrouieit BapHauuu. Beerna i 310 rak? IonelraeMcst COnocrasuTh SKBH-
BAJISHTHYEO M KOMIICHCHPYIOINYIO BapHanuu B o0aleM caydac. B ocHoBe
JAHHOYO CONOCTaBNeHMs OyneT JIeKaTh TeOpus JIBONCTBEHHOCTH.

Yrpepxaenue 6.1, Coornomennie MeKITY IKBHBRICHTHOH H KOM-
MEeHCHPYIOLHEH BADHAMSIMH.

Ilycte u(:) — HEnpephIBHAsA CTPOIO KBa3HBOrHyras GyHKUMs 110~
JIC3HOCTH, IPEACTABIAIONIAN TOKAIEHO HEHACKIIIIAEMEBIE IIPEAIIOUTCHHS [10-
TpeduTENa, ONPENLICHHbIC HA MHOXKCCTBE X = Rf’ . I[IycTh IIeHR! BCEX TO-
BAPOB KPOMC /-TO (PMKCHPOBAHLI (p_, = p_.), a lleNa {-To TOBapa U3MEeH-
ercaor p? A0 p; < pv, npmieM x,(p;, p_)>0u x,(p}, p_)>0. Torna:

D cvp®, p', D<EV(Y®, p', I, ecnn ToBap i — HOpMAalbHBLH
HpH pie[pi]’ p:}]! —p-—.-' H J0XOXC [!

2) cv(p’, p', D> EV(P°, p', I, ecnu ToBap | — MEQCPUOPHLLI
npu p €lp!, p'l, P, uaoxomel;

3) cv(p°, p', D=EV(p°®, p', I), eciu ToBap i — HeHTpaIbHLIA K
[OXORy (T.e. CITPOC Ha TOBAP HE 34BHCHT OT J0X0HA) Ipu p, € [p;, p!'l,
p_, ¥ poxoxc 1.

iy ey

JloxazareabeTBo

3auxcnpyem BCe eHBI KPOME i-H H paccMOTPHM H3MCHEHHe (CHY-
KEHHE) Uensl i-ro Tosapa or p Ao pl. Torma, B CHily HEBO3pACTAHMS
KOCBEHHOIT (DYHKIIMH TIOIE3HOCTH 110 [IEHaM MMeeM i’ =
=v(p}, ... D=v(p’, p_,, I)=u", npudem nepaBcucTso GyNeT CTPOTHM,
eCiu 1oTpebIeHue i-T0 TOBapa 0bLI0 OTIMYHO OT HYJS, & IPeAnodTeliis
JIOKAIBHO HEHACKINIAEMb]. YYHUTEIBAL, YTO (YIKIUMA PACXOIOB BOIPACTALT
no u, umeeM e(p;, p_;, u')>e(p;, p_,, u°) i moboro p,. Torna, ccnu
TOBAp { HOPMANBHbI, TO C YYETOM COOTHONIEHHIA ABONCTBEHHOCTH HMEEM

h(p;s Pis “1)25‘} (Pf’ P-i» e(Pi» Py ul))>xi (pn P epi P E‘U))z
=h|'(pi’ ﬁ—:” uo)'
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Hewyus 6. Hamepenue usmenenutl 8 Gaazococmonnuit moMpedumetst

ITpownrerpypoBas 3T0 HCPABEHCTBO OT p -0 P; > p HAHUJCM CO-
oTHOmeHHUSt Mexay CV u EV:

- CV = Ih(171= P 1’ )dp, < ’[h(pl P u')dp, =EV. e

HTaxk, npH CHIKCHUH IEEHB] HOPMAITBHOTO TOBapa KOMIICHCHPYIOIIAA
BapUalHsA MCHBINE HKBUBANEHTHOW. TIOoCKONMLKY 3TH HCpaBEHCTBA OBLIH
BBLIBEICHLI H2 OCHOBE PEaKUMK MAPLIAIUIOBCKOrO COPOCa HA M3MECHEHUE
A0XO0LE, TO JULA ¢Jly4as HHQEPHOPHOTO TOBAPAa Mbl IIGIIYYHM 0OPaTHBIE CO-
OTHOIICHHUS JUIA Mep OnarococTodausA: CV > EV. Ecin xe adpexT 1oxo-
12 OTCYTCTBYET, TO MapHIRITOBCKHI CITPOC Ha JaHHBIH TOBAp IIPH Pa3HbIX
YPOBHSX JOX0Aa OyaeT 0IMHAKOB U B PE3YILTAaTe KOMIICHCHPYIONIAsd BapHa-
Mg COBNAZST ¢ IKBHBAICHTHOM. Takas curyanust OyAeT UMETh MECTO B
ClTyyae KBa3HITHHEHHBIX NPEANOITeHHH IIPH J0CTaTOYHO DOMbLIOM T0XO0-
Jie B OTHOLICHUY Bcex Omar, kpoMe ToBapa-M3MepHTEN, onmmtero TH-
HelHO B hYHKUMIO ONE3HOCTH, W

ArperuposaHie B TEOPHH moTpedHTE ST 1 77"

PaccMOTpED B ITPERBIUTYIIHX JISKITHAX MOBCACHIE HHANBHAYAITBHOTO CIIPO-
ca, MBI ITOJIOLITH K BOTIPOCY 06 arperuporaniy cCnpoca OTAENbHEIX NOTpe-
Outcnell B COBOKYNIEIHN (pLITOYNSIN) crnipoc, ONpeaciuM COBOKYMHBIH
CIPOC HA XAaXKIBIH TOBap KAK CYMMY MHIHBUYANbHBIX BCIMYHH CIIPOCd
BCeX NoTpeOuTENeH:

xp 11 1Y) = Zx (p 1%),

A . \«r o
S B J g I i
s PEETA

riae k — MHACKC noTpedures. |
[Tocne nocTpocHHA arperHpoBaHHOTO Crpoca Hac OyACT HHTCpeco-
BaTh, YHACIIEAYeT JI COBOKYIIHBIH CIIPOC CBOCTBA HHAWBHAYATILIOTO CIIPO-
ca. B gacTHOCTH BEIAENHM CIIEAYIOIUNE TPH BOIIPOCA, KOTOpEIC OyAyT JIe-
aTh B LIEHTPE HaIero NalbHEHINEro aHaau3a.
1. IIpy KaKHX YCIOBHAX COBOKYITHBIH CIIPOC MOXKCT OBITH HpeAcTaB-
JIEH KaK QYHKIUS [CH H CyMMapHOTIO J0X0Aa nomeﬁmenen
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1 Buotbop nompebumeas ¢ ycaosusx onpederenHoc

M

M
ks _ k k
x(p, 21 y= E x"(p, I")? Bror BONPOC WHTEPCCEH C TOUKH 3PCIHS DKO-
k=1 k=1

HOMCTPHUCCKUX UCCIIENOBAHUH, OCKONBKY IU3ArperupoOBAIHLIE NaNIBIe
O J0X0JAM M COOTBETCTBYIOIICMY HM CNPOCY 33a4aCTYI0 OTCYTCTBYIOT.
IoaroMy HEOOXOTHMO ITOHATE, MOXKHO JTH HCIIOIB30BATE AaTPCTHPOBAHIIBIC
AaHHbIE IIPY NOCTPOeHUH bYHKIHH cripoca.

2. Tlpu KaKHX YCIOBUAX COBOKYUHBIA cnpoc OyneT yHOBICTBOPSTE
cnabol aKCHOME BBISBICHHLIX NPEANOYTEHUM, T.€. YHACASAYST AH COBO-
KYTHEI CITPOC 3TO CBOHCTRO HHAMBUAYAIBHOIO crpoca?

3. IlpH KaKHX yCIOBUAX COBOKYTIHBIH CIIPOC ABNSAETCS CIIPOCOM HEKO-
cro (PMKTUBHOTO MOTPEOHUTENA, KOTOPOro MBI OY/IEM Ha3bIBATE perpe3cHma-
mugHblm TIOTpeOUTENEeM. M xpoMe TOro, eCmy TakoH penpe3cHTATHBHBIN
10TPEeOUTEND CYLICCTBYET, TO MOXHO TH HCMOJIB30BATh €ro NPEANOITCHHA
JULS AHATH38 U3AMCHEHHI B O1arocOCTOSHIH (TTOCTEICTRHH HAMEHETTHIA 1eH)?
JTO BONPOC BaYKeH NOTOMY, YTO COBPCMEHHAA MAKPOOKOHOMHKA (HaKTH-
YECKH LE/IMKOM IIOCTPOCHA Ha IIPEAIIOCEUIKE O CYLIECTBOBAHHH PCIPC3eH-
TaTuBnoro norpedburens. HeoOxogumo onmpeneanth, HACKONILKO OrpaHHU-
yuTeNeH nOAoOHBI MOAXO].

1. Aepecuposannviii CRpOC KAK PYHKYUR 0M COBOKYAHO20 00X00A
Jns Toro 9T00B! COBOKYIHEIH cripoc OBl MPCICTaBUM Kak (QYHKIHA OT

Af Af

CyMMapHoro foxona motpedutencit x(p, » 1F)= x*(p, I*) meobxo-
ksl k=l

JuMo, 0Bt IepepacipeeneHye JOX0I0B MOKIY I0TPeOHTEIIMH He BIH-

SU10 Ha COBOKYMHBIH cnpoc. Ha mepBhlil B3N MOXKET 110KAa3aThCH, YTO,
€CIIH OBI MOTPEOUTEITH MIMENH ONHHAKOBBIE MPEAIOUTEHH, TO 3TO OblI0 OB
Tak. CacayroImuit mpHMep Ut coTydast 1By X noTpebureneil Toka3bIBaeT, 410
HaxKe IPH 04MHAKOBBIX [IPEINIOYTEHUAX TICpepacIpe/IeNICHHE OX0/I0B He 06s-
3aHO OBITE HEHTPATLEHBIM [I0 OTHOTIEHHIO K COBOKYITHOMY CITPOCY.

Hrak, paccMOTPHM IKOHOMHKY € IBYMS TOBapaMH U ABYMS IOTpedH-
TenAMHu. [IpH HEKOTOPBIX UEHAX H300pa3HM KPHBYIO «EOX0R — noTpelbie-
aue» (cM. puc. 6.3). Kaxaas Touka Ha 3T0H KpHBOH COOTBCTCTBYET OITH-
MAJIBHOMY [TOTPEOHTENLCKOMY HAOOpy MM 3aaHHBIX HIEHAX W HEKOTOPOM
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Jexyun 6. Harepenue wivenenuti 8 8razococmonnuy nompebumens

ypoBHE Hoxozna. [TockonbKy noTpeOHTeNnH UMEoT OTHHAKORKIE NPENIIOTTe-
HHSL H PA3NHYAOTCA MHINEL JOXOAAMH, TO OHH HAXOMATCS B PAasHLIX TOYKaX
1ol KpHBOH. T1ycTh BBIOOD Heproro noTpedurens MPeCTABICH TOJKOH A, a
BTOPOTO — TOUKOM B. PaceMOTpHM HCKOC NepepacripeReNCHIC HOX0I0B MCK-
Ty ITEMH YIACTHUKAMM: NYCTh AOXOI LEpBOre noTpeQurend pacrer, a jo-
X071 BTOPOro HOTpeOWTEN COKpalLaeTcs pOBHO Ha TaKyO e Benuyuny, Kak
MBI BHIIFIM, ¢ POCTOM JIOX0Ha NEPBEI noTpeduTenh nagunaeT mpuodperars
GOJIBIIE BTOPOTO TOBapa U IPAKTHIECKHA HE H3MEHAET NOTperieHne nepro-
ro. Bropoii norpeGuTess, HAOPOTHE, PE3KO COKpalaeT NMoTpednenue rep-
BOTO TOBApa, MPAKTHISCKH HE MEHSA NPH 3TOM NOTPeGIEHHE BTOPOro. ITO0
ITPUBOMIKT K TOMY, YTO COBOKYITHBIH CIIpoC HA TEPBLIM TOBAp MAaJacT, a Ha
BTOPOH pacter. Takmm 06pa3oM, KaXe NPH OAKHAKORLIX NMPCAIIOUTCHHAX
NEPCPacpeCACHUC ROXOA0B MOBIHAIQ Ha COBOKYITHBIA CIIPOC.

2 Kpusas «doxod —

nompebnernyie»

B:x(p, I*)

Aixip, 1 -

X

Puc. 6.3. TlepepacipeneieHue JOX0I0B HE ABNAETCE HEHTPAIBHEIM -+
I10 OTHOIIEHHIO K COROKYIHOMY CIpocy o
JaKe [IPH OJHHAKOBBIX NPEIIOUTeHHAX HOTpebuTeeh

Kakue ycrmorws MOIIH OBl TapaHTHPOBATE HCATPATEHOCTE COBOKYII-
HOTO cIipoca K nepepacnpefelcsvio noxonos? JAag oTBeTa Ha 9TOT BO-
IIPOC PACCMOTPHM U3MCHEHHUE COBOKYITHOTO CIIPOCA Ha [-H TOBAP, BbI3BAH-
Hoe (auddepeHinanbH0) MaNbIM NEPCPACIPENSICHUEM JOXO0I0R:
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1. Bwbop nompebumens ¢ yea0GUAX onpeOerCHROCHY

i , 0 It oy
S dx(p 1N T, LT = Z il gfk ) ar , TIE Zd] 0.
k=1

33M€THM, qTO B clly4dae O/THHAKOBOH JId BCEX l’IOTPBUHTﬂHCI/I qYB-
-CTBHTCJIBHOCTH CITPOCA K JOXO0NY MEI }IGﬁCTBHTeﬂbHO IO TYUHNIH OBI KETac-

. dxt (p, 1*
MBI PEe3yNLTAT: CIH ka-—) =, A BcexX k=1, 2, ..., M, TO

ol

M
dx(p, I', I*, .., I")= Eax (p’f )dl"':ocizdl":o
k=] k=1

9 (p, 1)
ort
O3HAYaET, UTO UMEET MECTO NapajelbHOCTh KPUREBIX «J10XON — 1oTped-

JIEHHE» U1 BCeX notpeburenei.

[pagudeckn ycnosue =q, s Beex k=12, ..., M

YrBepaxaenne 6.2, Yej10BHe Napa/uieIbHOCTH KPUBBIX «10X0N —
morpedienuer, |

Kpusele «oxon — notpebiaeHue» NIf Pa3HeIX MoTpeduTene na-
pasuIebbl OpH MI00BIX UCHaX H J0XOAax TOIna H TOIbKO TOIAa, Kordd
- IPENOYTEHMA NOTPeOUTEICH MOPOKAAIOT KOCBCHHYIO QYHKIHIO IIONE3-
HOCTH (opmsl [opmana ¢ omMHaKOBLIME KO2(DQHLINEHTAMH [IpK ZOXONAX:

vi(p, I'Y=a" (p)+B(p)* nnsmcex k=1, 2, ..., M.

MEI He GyneM A0Ka3bBaTh JaHHOE YTBEPAICHHE. YKaXeM TONBKO,
HTO JOCTATOYHOCTH JAHHOTO CBOHCTBA YCTAHABITHBAETCA Ha OCHOBE TOX-
- pecTea Poi.

Takum obpazom, rapaHnTHPOBATH 3ABHCHMOCTH COBOKYITHOTO CIIpoca
OT COBOKYIIHOTO JI0X0a MOXKHO JTHITH IIPH OUYE€HEL CHIILHOM OTPaHHYCITHH
Ha npegnodTcHUst norpeduteneit. TIpn MpoBEICHHH IKOHOMETPHUESCKIX
ACCAEAOBAHUH 3a4acTyIO JOCTYIHEI JAHIHEBIC HE TOJABKO 00 arperupopan-
HOM (CpeIHEM) IOXOTIE, HO H 0 HCKOTOPHIX JIOTONHUTCIBHBIX XaAPaKTEPUC-
THKaX pacrnpeieienns JAOX0U0B, HaIpuMep 0 qucnepcud. B atom ciryuac .
MOXHO CKOPPEKTUPOBATL CaM NOAXON, T.€. PACCMOTPCTh YCIOBHA, TIPU KO-
TOPBIX COBOKYIIHBIN CIIPOC 6yz[ei‘ (GYHKIPCH HC TONBKO OT CPEIHEro, HO U

64



Jexyus 6. Hsmepenue uamenvuuil 8 brazococmonniuu nompedumenn

OT ANCIIEPCHH N0X0n0B. Hanuvame nomomHuTensHoH HHOPMALHH 0 pac-
HPENEIICHHH JIOXO/I0B, BO3MMKHO, MO3BONUI0 OBl PACIUMPHTE KJIACC NpCi-
MOYTEHHUH 32 paMKH NIPCACTABICHHOIO BBIIIC.

BMmecte ¢ TeM pacCMOTPEHHE MEXAHH3Ma POPMHUPOBAHNA TOXOAOB B
SIBHOM BHJIC YACTO NO3BOJIET JOCTATOYHO CHIBHO OFPAHHYHTE JOIYCTH-
MBIC BapHaHThI IEPEPACIPEHEIeHHA IOXON0B, OTHOCHTCITLHO KOTOPAIX HAM
X0Tenoch Obl MOIYYATE HEHTPATFHOCTE COBOKYIIHOTO ciipoca. Hanpuuep,
B MOACIIX OOIHETO paBHOBECHS KaXKABLI NOTPEeOHTENE BLALECT HEKOTO-
PEIM I1€pBOHAYAILHEIM 3allacoM H 40Tl B MpHOLLTH GupM. B pesynbrare
€ro JIOXOI OKA3bIBAETCA HEKOH (PYHKUHCH OT UCH, YTO OTPAHHYNBAET BO3-
MOXKHBIE BAPHAHTEI NIEPEPACIIPCACTICHASA JOXOL0B.

2. Aepezupoganublii cnpoc u c1abas akcuoma
BbIAGHECHHBIX NPEONOHMeHUl

Kax n3Bectnio, cnabas axcuoMa BLIABISHHBIX IPESANOYTEHHH 103BOIAET

HAM TOBOPHTE O PAIIMOHANBEHOCTH NOBEACHHA HOTpebHTENA, T.€. O COINa-

COBAHHOCTH €I'0 BbIOOPA B PAa3HBIX CHTYAUHIX. byier 11 COBOKYIIHBIN CIIPOC

VIOBIETBOPATE c1aboil akCHOME, eC/TH OH NOPOKAEH MHHBHIYATbHEIMH

GYHKIMAME CITPOCA, KOTOPHIC YAOBNETRBOPAIOT 3TOH aKcHoMe?
HamomuuM GhopMyIHPOBKY ClIA00H aKCHOMBL

Omnpenencaue

DyHKIKMA COBOKYIHOTO cnpoca x(p, {) ynoenereopser caaboil ak-
CHOME BBISRIIEHHBIX ITpe/odTeryit, eyt px(p’, IY< I w x(p, I x(p’, I')
o3xauaet, w10 px(p, 1) > 1" ma mobuix (p, I) w (p', I'). O

ITocTporM mpoCTOi IPHMEp ¢ ABYMS NOTPEOUTEIAMU ¥ IBYMA TOBA-
paMH, JeMOHCTPHPYIOIHH, YTO A1 IPOU3BOIBHBIX IPCAIIGYTCHHA Clla-
0aq aKCHOMA TIPH arperupoOBaHHY HE HACIeLyeTcs aBToMarndecky. Mrax,
paccMOTPHUM ABYX norpedureneii (4 u B) ¢ OMUHAKOBBIMU OX0aMH, HO
pasHbBIMH npexnoureHuamy. Msobpaszum Ha puc. 6.4 Beibop xaxpaoro no-
TpebuTend B BYX CHTYAUMAX: [IPH LCHAX p U 10X0AE { B HpH LeHax p’ u

noxone I'. Buibop rotpedurens 4 n3obpaxen KBaJpaTukaMH, BEIOOD I10-
Tpeburens B — kpyxo4kaMu. Kak Mbl BHIWM, HHAMBHIYAILHRIH CIIPOC

65



1. Beibop nompetumens 8 yCIogusx onpeoenennocmy

Ka)KIOro yIacTHHKA YIOBIETROpsier cnaboit akcuoMe. Ha 3TOM e pHCYHKE
KpecTHKaMU H306paskeH COBOKYNMHBIH CIIPOC KaK CpeaHuil morpeduTen-
ckui Habop ABYX YUACTHHKOB B KKIOH cHTyaluHd. IIpH COMOCTaBneHun
OTHX YCPCAHCHHBIX TOTPCOHTENbCKHX HAO0POB MBI BHIHM, UTO NEPBLIH Oni
JIOCTYIICH, KOLAa BEIOHpaJcs BTopoit, ¥ HaobopoT. TakuM obpaszom, B aan-
HOM IpHMepe ci1adas akCHOMA He BBINOIHAETCA JUT YCPETHEHHOTO COBO~
KYTIHOTO CIIPOCa, A SHAYHUT, HE BHINOMHACTCS M /U COBOKYIHOIO CIIPOCa,

X

Xy

Puc. 6.4. Hapyuienne cnaGoit akCHOMEI 1 COBOKYIIHOTO CIIpoca

[ToueMy K¢ aKCHOMA BBISABJICIHHBIX NPCANOYTEHHH, BOOOIIE roBOp,
HE HACIIEAYSTCA IPH arperupoealun cnpoca? [TonpobyeM mpoanatH3npo-
BaTh H3MEHEHHE CIIpoca, pa3dbue ero Ha 3ddexr noxona u sddexr 3ame-
nmienvs, Ha puc. 6.5 suano, 9to sddokTn 3amenienus (SE) cisurawt co-
BOKYMHLIH COPOC B HYXKHYIO CTOPOHY, & 3PP CKIbl JIOX012 Pa3HOHATIPARIE-
HBI, YTO B HTOr¢ H NPHBOAHT K HApYIIEHHIO clIaboi akcHoMel. Pacemor-
PHM CHTYAUHIQ ¢ «YTOPLAOYEHHBIMID dPhEKTaMU 10X0HA.

HM306paszum rpadhuyeck ciyuail ToMOTeTHUHBIX HPEMIIOYTCHHEI (CM.
puc. 6.6). Mcronssys 1ot (pakT, YTO NPH rOMOTETHUITEIX NPEIIOITEHIAX
KPHBBIE «10X04 — HOTpeOIeHHE» — 3TO ipaMble, BLIXOUMLIHC H3 IaJara
KOOpAHHAT, MBI MOXKEM MO TOUKAM IEPBOHAYAIBHOTO Bribopa x*( p, 1)y n
x%(p, I) cxemarndHo w300pa3sHTb BEIGOp MPH HOBEIX IEHAX M JIOXONAX
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Hexyun 6. Hamepenue uzmenenuli 6 Brazococmonnun nompetumen

x*(p', 1) n x®(p’, I'). Ana atoro nocrarouno u3obpasnTs oQ4CKTH 3a-
mereHrs 110 CilyKoMY, a 3aTcM LLony4uTs dhdexTsl noxona (/E), casura-
ACH BJIONE COOTBETCTRYIOIIETO Jy4a. 3aMETHM, 4TO HAaK€ B OTCYTCTBHH
s pexToB 3amMcena 3QPExTH JOX0a ciBrraiu 051 COBOKYIHBLA Cripoc
B HY»KHOM HA[paBICHHH. B pe3y:awTare Takol yrnopaaoyenHocTH adgdek-
TOB JIOX0Ia COBOKYIHBIN CIIPOC YAOBICTBOpACT cnaboi akcHoMe.

X
Puc 6. 5. [1pauuiia HapyIeHHs caaboi akCHOMEI ;lns[ CDBOK}’HHOIO c,rrpoca
B X4OTHYHOM nozeleHuu adexToB ,uoxo,ua

Kpuswie «0oxoo —
nompebneruey '
npU pasHLix yerax

R T T

... Pug. 6,6. BrinonucHHC cnaboii aKCHOMBI A COBOKYIHQFO CHPOca
' OpH rOMOTETHYHAIX IPERIIOYTESHUAX o

ey
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I Buibop nompefiumenn ¢ yeAOSURX onpedeieHHocnu

Hrak, rpadaeckuil aHAIIN3 HABEN HAC HA MBICIB, YTO KOPEHB ITPOD-
JeMEBI B TOM, uT0 3Q(eKTh! A0X0na MOTYT ICHCTBORATh B HAMPABICHHH,
POTHUBOMNONOKHOM d(dexTaM 3amenteHus. HaTtoxKHM HEKOTOpEIC OIPaHH-
qeHHA Ha TOBEICHIE 2DPEKTOB T0X0/13, a HMEHHO: PACCMOTPHM, OyAET JIn
BBITOJTHATLCH cnabas akCHOMa B CTY9ac, KOTaa COBOKYIHBIH CIPOC YI0B-
JETBOPACT 3aKOHy crpoca.

B manpHcimem OyieM pacCMATPHBATE HE IIPON3BOJIBHBIC pacnpene-
JICHUS IOX0I0B, a OyIeM LOJIATATh, YTO JOXOA KAXJIOTo r1oTpeburess co-
CTaBIAeT (PHKCHPOBAHHYIO JIONIO OT COBOKYMHOTO JIOXO/a, MPUYeM CIH-

M
Tast, 9TO 3TA MO/ He 3aBucHT oT uen: I*(p, D =0o*l, rae I = Z}",
. : k=l

s - Vi
1.5 =

b

i

Onpepenenuc | - &5 &

B

Qyukuusg capoca x(p, I) yroBIeTBOpsCT 3aKOHY CIpoca, €CiH VIR
mobbix el p, p’ upoxona [ umeer mecto (p’— p)(x(p’, - x(p, ))<0,
mpygeM HepaBeHcTBO Gyner cTporam, ecnd x(p, [} # x(p’, I). O

YTBepixaeHune 6.3. YejiopMe Hac)1e10BanHs c1aboH akCHOMbI IIPH
arperupoBaHHH.

Ecnu (pyHKIMH arperdpoBaHHOTO CIIPOCA YIOBIETBOPAIOT 32KOHY
CIpoca, TO arperHPOBaHHEBIN CIIPOC YAOBICTBOPAET ciaboil akcHOMC BBI-
SBJICHHBIX HPEATTOYTEHHH.

by HokazarenpcTso

Pacemorpum (p, I) u (p', I') taxwme, uro x(p, D#x(p’, I) u
px(p’, IV < I. HokaxeMm, 10 p'x(p, 1) > I’. J14 TOro 4yT0ObI IPUMEHUTH
3aKOH CIPOCa, HAM HYKHO PACCMATPHBATH HEH3MEHHBIH HOXO,

Bocnomb3yemces TeM, 9T0 CHpoC OHOPOTHEIH HYNEBOH CTEIEHH, H pac-

. I, . I, r r oy
CMOTPHM BEKTOp et p =3 p', Torma x(p, D= x(—f— P, ~I—I) =x(p, I').

ITocxonsky x(p, 1)# x(p, I), To U3 3aK0Ha CIPOCA NONAYYaEM |
(p-p)(x(p, 1)~ x(p, 1))<0. TlpeoGpasyeM neByro 4acTh HCPABEHCTRA:

(p— pY(x(p, D—x(p, )= px(p, 1)— px(p, I)— px(p, I} + px(p, I).
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Hexyus 6. Himepenue wavenenui 6 biazococmosriuu nompebumena

[Tockonexy px(p, IN=1 u px(p, [)=1 H, KpoMe TOTO, IO YCIIO-
BuIO px(p, I)= px(p’, 1) <1, TO HMeeM
02(p~p)(x(p, D=-x(p, D))=
=1-px(p, +1-px(p, 21— px(p, I).

| C y4eTOM OMNpEJIeNeHns P NONYIeHHOe HEPABEHCTRO MOKHO TIepe-
[IHCATh KaK L

I g
OTKY[Ja, TOMHOXHB Ha -}.., UMEEM HCKOMOE HEPABEHCTBO px(p, [)> 1. m

B kaxux ke coygasx cOBOKYNHBIH cripoc OY/IET YIOBISTBOPATH 3aKO0-
Hy cnipoca? Bo-nepBeIX, B 0TAHYME OT c1aboi akCHOMEI, 3aKOH CIIpoca Ha-
CJIENYCTCS IIPH arPpErUPOBAHUH, T.€., €CIH HHAMBHAYAIBHBIH CIIPOC KaXkK-
JIOTO YHACTHHKA YAOBIETBOPACT 3aKOHY CIpOCa, TO M COBOKYIIHLIHN CIIPOC
OyHET YIOBIETBOPATH 3aKOHY Crpoca. [ toro yToOs! B 3TOM yOeIHUThCA,
JOCTATOYHO HPOCTO IPOCYMMHPOBATE COOTBETCTBYIOIIEE COOTHONIETHE (3a~
KOH CHpOCa) 10 BCeM HHAHBUAYYyMaM. OMHAKO Aaxe cCau A KAKUX-TO
YYACTHHKOB 3aKOH CITpOCA HE BBINIONHACTCH Ha HHUBU/IYAIILHOM YPORHE,
3TO €lle HEe O3HAYAET, UTO 3aKOH CIPOCa HE BEIMOMHACSTCS 1A COBOKYITHOTO
CIpPOCa, NOCKOJIBKY OH MOXKCT HOABHTECA B PC3YIBTATE arPEruPOBAHIL

3aMeTuM, YTO MOJIYUYCHHBIA HAMH PE3YIETAT OlIUPANCs Ha NPeaono-
JKEIHE 0 He3aBICHMOCTH PaCIPENEIeHUS JOX040B OT 11eH. B neficTBHTE b-
HOCTH 9T0 He 00s3aTcnEHO Tak. HampuMep, B MOJICIIAX 00IIETO pAaBHOBCCHS
pacnpenesicHHC AOXOM0B gABigeTcd PyHKIHeH neH. B a3Tux cmyuasx CoBo-
KYIIHBLH CIIPOC MOZKET He YAOBIETBOPSTH C1ab0i aKCHOME, AaXC SCIIM HMe-
€T MECTO 3aKOH ClIPOCA HAa MHAMBHyallbHOM YPOBHE.

3. Aepeauposantlii CRpOC U QHAAU3 OAA20COCTMOAHUA

Ilocnegauii BONpoC, Ha KOTOPOM MBI OCTRHOBWMCH B CBA3H C aTperupoBa-
HHEM CITPOCa, CBA3AH € CYLIECTROBAHUCM PEPE3CHTATHRHOIO NOTpCOUTE-
ns, HUrak, npearnoioxumM, 9To PYHKIME arperdpOBAHHOIO CIpOCa YIAOB-
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1. Buibop nompefiumens 8 yeaoGUuax ONpeoetennocmu

ACTBOPAIOT ciaboit akcnoMe, MoXHO JIH B 9TOM CIy4ac I'ApaHTHPOBATH,
4TO 3TOT CIPOC ABIACTCH PETUCHUEM 3a1a9H TS HCKOTOPOro (YUKTHBHOTO
MOTpeOHTE TS, KOTOPOTO IPHIATO HAa3bIBATh (IMOSMTHBHAIM ) PENPE3CTITATHR-
e rmoTpebureneM? ITOT BOMPOC CXOXK ¢ NPOOIEMOR BOCCTAHOBIICHHA
HPCANIOMTCHHH Ha OCHOBE (PYHKUMH MAPUIA/LUIOBCKOTO CIIPOCA, KOTOPYIO ME]
o0cyxaaau B iekumu 5. Kak msl 3HAEM, IPH HEKOTOPHIX TEXHHYCCKUX O1pa-
HAYEeHMSIX Ha (YHKITHH COpoca OTRET HA JAAHHLIA BOTIPOC MOJIOKHICIICH,
Crout mpaBga OTMETHTH, 9TO CIa00H aKCHOMEI U1 3TOTO HCHOCTATOYHO.
Heobxomumo, 9To0BI COROKYIIHBIN €IPOC YAOBIETBOPAN CHIHHOM aKCHOME
BBISBJIEHHBIX IPEATIOUTEITHI,

ITpemonoKuM, 9YTO HaM YAAJI0Ch HAHTH MPEAIOYTEHEA, ITOPOXKIAL0-
IHE COBOKYTHEIH crpoc, MoykeM JTH MBI HCIIONb30BATh 3TH 1IpeTovuTe-
IS JUTS avairi3a OmarococToanug, T.c. Oyler inu MO3UTHRHEIH permpeserr-
TATUBHELIH TOTPEOUTCIIE ABIATLCS HOPMATHBHBIM PEIPE3CHTATHBHLIM 110-
TpcbuTencm? OUeBHIHO, 9TO BOIIPOC O HOPMATHBHOM PETIPC3CHTATHBHOM
noTpeBGuTeIe TECHO CB3aH ¢ QyHKIHCi 00MEecTBEHHOTO GlIaroCcOCTOAHMA,
KOTOpAas TO3ROIACT HaM OLEHHBATL ONarocoCTOAHUE 0OLIECTBA B IICIOM,
B cuity TOro 9TO MEI MOXKEM PACCMATPHUBATE Pa3/M4HbIe GYHKIHHA 001Ie-
CTBCHHOTO Onarococtostivs W, NpeiiouTeHns TO3UTHBHOTO OTPEOHTE NS
IpH OAHOH QYHKUHH FF MOryT COOTHOCHTB PA3IHYHBIC DKOHOMHUYCCKHUC
IIOIMTHKH B TOYHOCTH TaK, KaK 9T0 JiejaaeT AaHHad QyIKIHs, a IPH ApYyTroi
pyEKUME 06mecTBeHHOTO OaroCOCTOSHHA PAHKWPOBAHHE CHTYaLHH C
TOYKH 3PEHHMA PENPE3eHTAaTHBHOTO NOTPEONTENI MOKCT BOBCC HE COOT-
BETCTBORATH PAINKHPOBAITHIO ¢ TOUKH 3penns odmecTBa. Takum o6pasom,
BOTIPOC O CYNICCTBOBAHHH HOPMATHBIIONO PCIPC3EHTATHBHOTO NOTpedu-
TeNs JUIA KaKOH KORKPCTHOH GyHKIMH 0OLICCTBEHHOTO GITarocoCTOAIHS
JIOJIKCH PELUATBCS! OTACIBHO.

Pexomenjayemas Jinreparypa

Ocnoenan

Mas-Colell A., Whinston M.D., Green J.R. Microeconomic Theory. N.Y.; Oxford
University Press 1995. Ch. 3, 4.

70



Pexomendyeman sumepamypa

Varian H. Microcconomic Analysis. 3rd ed. N.Y.; L.: W.W. Norton & Company,
1992. Ch. 7—10. TR _

- Honoanumensnan

Chipman J., Moore J. Compensating Variation, Consumer’s Surpluq and Welfare /
American Economic Review. 1980. 70. P. 933-—948,

Deaton 4., Muellbauer J. Economics and Consumer Behavior. Cambridge
University Press, 1980. Ch. 1—7.

Hausman J. Exact Consumer Surplus and Deadweight Loss // American Economic
Review. 1981. 71, P. 662—676.

Jehle G., Reny Ph. Advanced Microeconomic Theory. 2nd ed. Addison-Wesley,
2000. Ch. L, 2.

Vives X. Small Income Effects: A Marshallian Theory of Consumer Surplus and
Downward Slopmg Demand // Revlew of Economic Studics. 1987. 54. P. 87-—
103. | :




- MOJIEJIMPOBAHME
HOBEJIEHI/IH OUPMBI
B YCJIOBUSIX OIPEJEJEHHOCTH

vt s OIMTHCAHWE TEXHOJIOTH M o

Wzyuus noesenenne norpedurens, odpaTuMcs K 3agade, KOTOPYK pellaeT
[IPOM3BOANTCIE. JJ1d aHaNlK3a IIOBECHHS TPOH3IBOAUTENA HEOOXOIMMO OITH-
caTh MHOXECTBO JOCTYNIHBIX TEXHOJIIOTHUCCKHX OponeccoB. B kypce Muk-
POIKOHOMMKY TIPOMEXYTOUHOTO YPOBHS TIPEANOIATAIOCh, YTO TCXHOMO-
THA (QUPMEI IIPEICTAaBHMA IPOH3BOACTBCHHOH Qynxumued. OqHaKo Takoe
OIHCAHME TEXHONOrHH 03HAYACT, YTO BCE TOBAPLI C TOUKH 3pEHNS (PHPMEI
JOIDKIIB] OBIT )KECTKO PA3EIEHBI HA BHIYCKACMYIO TIPOAYKILIHIO U 3aTpa-
queaeMbie hakropbl nponssoacTea. [logobHoe paznenenme ne Beeraa ynoo-
HO, NOCKONBKY OAWH M TOT XKE TOBAD IIPH OJHOM TEXHOTOTHYESCKOM TIPO-
LeCCce MOKET 3aTpa4HBaThCA, A IIPY IPYTOM — BBITY CKaThCsA, KpoMme Toro,
(hrpma MOXKET IPOU3BOAUTE HECKOIBKO TOBAPOB, UTO TAKXKE HE YKJIA/IbIBA-
CTCS B ONTHCAHHE TEXHOTOTHH € TIOMOIIBIO NIPOU3BOACTBEHHOH QyHKUUH,

JIroB0H TEXHOIOrHIECKHH MPOLECC AOrOBOPUMCA MPEACTABIMTD €
[IOMOLIBIO 8EKMIODA YUCHbIX B86INYCKOE, KOTOPHIH OyaeM 0003HadaTh de-
pe3 y. Ecnu Mu1 OyzieM, kak u paHee, pacCMaTpHUBaThL 3KOHOMUKY, I'IC UMe-
eTcst N ToBapoB H yeiyr, TO y — N-MepHHIit BekTop. ECIIH cormacho gau-

72



Hexipus 7. Onucanue mexnosozut

HOH TEXHONOrHH (PHUPMa IIPOHIBOAMT i-H IPOMYKT, TO i-4 KOOPAHHATA BEK-
Topa y OyAeT noIokKHUTeNsHA, Eci ke, HanpoTuB, i-if MPOMYKT 3aTpadr-
BAETCA, TO 3Ta KOOpAHHATa GymeT oTpUlaTenbHa. ECIM HEKOTOpEIH npo-
JYKT HE 33TPaunBaCTCs M HE BBITYCKACTCA COMIACHO JIAHHOM TCXHOJIOTHH,
TO COOTBETCTBYIOIAA KOOP/INHATA BEKTOpa OyAeT paBHa HYJIIO.

MBO0XecTBO BCEX TEXHOIOTHYECKH JOCTYIHBIX MIS JAHHOH (DPHMpMBI
BEKTOPOR GHCTHIX BBIIYCKOB Oy[leM Ha3kIBaTh HPOL3E00CHEEHHBIM MHO-
ocecmeom PrpMEL B 0003HaTaTh gepe3 Y. OOcyauM HCKOTOPLIE CBOHCTBA
TIPOH3BOACTBEHHbIX MHOMKECTB.

CpolicTBa 1IPON3BOACTBEHHBIX MII0JKECTB

1. [TpoH3BOACTBEINOE MHOXKECTEO Y Henycmo, 3TO O3HAYAET, UTO ¥
(up™Mel CCTL XOTBI OBl OAMH JOCTYIHBIN TEXHONOrHUYECKHH Mpouece,

2. [IpOH3BOACTBEHHOE MHOXECTRO Y 3amKkHymo (TEXHHUECKOE TIpell-
MOI0KEHHE ),

3. Omcymemeue «poza uzobuaus» (no free lunch): ecms y =0 u
yeY, o y=0. 310 CBOWCTBO D3HAYACT, YTO HEBO3MOXKHO MPOU3BCCTH
9T0-TO, He 3aTpaTuB HuYcro. Ha puc. 7.1 u3obpaxkeHa TexHonorus, s
KOTOpoH HapymiaeTcs 3T0 ¢BoicTBO. Kak MBI BHANM, HanmpHMep, BEK-
TOp y HMEET TONLKO NOIOKHTEeNbHbIC KoopauHarTs!, ITak, /i toro uro-
ObI CBOHCTBO OTCYTCTBHA «POra H300HmD) co0monanoce, IPON3BOACTEEH-
HO€ MHOXECTBO HE JOKHO COASPIKaTh TOYKH M3 IMEPBOH YETBCPTH.

Y

iRl H Poangy

Puc. 7.1. [IpOH3BOACTREHHOE MHOXKECTRO ¢ «POTOM HIOOHIHMA»



I Modeaupoearue uHOUSHOYATLHO20 ROGEOCHUS (PRPMbI 8 VCROGUAX ONPEQLREHHOCHIU

4. Bosmooiciiocms dezdevicmeun (auxsudayuu): 0€ Y, 3To He Beer-
Ja COOTBETCTBYET PEAABHOCTH, IOCKONLKY HE BCE CUEIaHHBIE PAHEE BIIO-
JKEHHA MOJKHO BEpHYTh. [10 MOMUHCaHHBIM KOHTPAKTaM 3TOTO C/IE1aTh YiKe
Heub3si. B 310M ciiyyae roBopsr o HATHYHN HCBO3BPATHBIX H3acpxkek (sunk
cOSts), IpIMep KOTOPBIX H300paxkeH na puc. 7.2, |

2

e U30epaucKU

¥

s Pye, 7.2, TeXHOIOIHS ¢ HEBOZMOWKHOCTRIO MTHKBHAAIMU  £.7 % & ¢

5. Csoboda pacxedosanus (frec disposal): cenn ve€Y n y' <y, 10
y € Y. D710 cBOMCTRO 03HAYALT, 4TO AOIONHHTCHLAOC KOJIHUCCTBO PECYP-
COB HC COKPAIAET BEIMYCKA, T.€. «IWITHHE» PeCypCh! (MK BBITYCK) MOX-
HO Bcerna yopars.

['padiaeckxu 370 03HAYACT, UTO BMECTE ¢ KaKol Togkol y mpous-
BOACTBEHUOMY MHOKECTBY Y JONKEEL HPYHAAICKATD ¥ BCE TEXHOJIOTHH C
MEHBIUUMH (YMCTHIMM) BEITYCKAMM HPONYKTOB, T.6. TOUkH y—R), xak
noxazago Ha puc. 7.3a. Ha puc. 7.36 Mn1 pumum napymenue csobois! pac-
XOJOBAIN4, HOCKONBKY Yy <y, HO Y g Y.

6. Heobpamumocmy (rreversibility). ecmu y€ Y n y 20, 10 —ye Y,
CroicTBO 11600PaTHMOCTH 03HAYACT, YTO CCJIH, CKAXKEM, M3 J(BYX CTHHUL
11IePBOro D/1ara MOKHO NMPOU3BECTH €IHHUILY BTOPOTO, TO 00paTHBLIN IIpo-
IECC HEBOZMOKEH, 1.C. HCMB3 U3 GAHHHIIK BTOPoTo OJ1ara NPOH3RECTH JIBE
SAMHHLIBI JIEPBOXO (CM. puc. 7.4), |
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Hexyus 7. Onucanue mexnoiosutt

¥s

y (-

a ' ' 6

Puc. 7.3, CeoOoyua PACXQJI0BAHUS BHIIONHEHA B CJLyyae 2 U HapyLueHa B cnyqae 6

Ya

Puc. 7.4. BapymcHne HeoOpAaTUMOCTH TEXHOIOIHYECKOTO LIPOLECCa

7. Bunyraocme: ecin y, yeY, 10 ay+(l-a)y' €Y mis Beex
ae (0, 1]. Cmpozas swnyxaocme: ccan y, yeY¥ n y#y, TO
oy +(—-a)yeintY mraeeex ae (0, 1). CBOHCTBO BHIMYKIOCTH NO3BO-
ngeT, KOMOHHHpPYs HMEIOIHECS TEXHOJIOIHH, OTYYaTh APYTHE JOCTYII-
HBIE TEXHOIOTHH,

[TpuMCpELl BRINYKABIX TEXHONOTHIT MBI BuAuMM Ha puc. 7.2, 7.3a;
pHC. 7.4 COOTBCTCTBYCT CTPOTO BBIIYKIIOH TCXHOJOIHH; Ha pHC 7.36 MeT
BHIMM NIPUMED HCBBILIYKIIOH TEXHOJION UM, |



{I. Modenuposanue UNOUGHOYUILHO20 ROGEAERUS (IUPMBL @ YCAOBURX DNPEDENEHROCTI

8. Otgaua ot Macurrada.

Heeozpacmaiouas omdaua om macumaba: ecim ye Y, o aye ¥
s Beex e [(, 1],

Ha puc. 7.5a npuBesieH IpuMep TCXHONOTHH C HCBO3PACTAIOIHEH OT-
Radei oT Macmraba. 3aMeTHM, 4TO Aalieko He Mobasd BHIIyKIas TEXHOIO-
rus Oy#eT xapakTepH3oBaThCA HEBO3pacTalomeit oTaaveit or macumrada,
Tak, Ha pucynke 7.56 H300pakcHa BBITYKITAsA TCXHONOTHSL, KOTOPas HC yROB-
JIETBOPAET 3TOMY CBOHCTBY.

Herozpacratomas ornada oT Macuiraba o3HaTaeT, 4To MOKHO, TIpO-
NOPIMOHAIBHO COKPALIAs 3aTPaTh! H BRITYCKH, MOJXYYHTE JTOCTYITHBIH BEK-
TOP YUCTHIX BBITYCKOB.

Y2

84
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Pue. 7.5, Texnonorud Ha rpadiuke a XapakTepu3yeTCcs HEBO3PACTAROUICH
OTAa4ueH oT mMaciuTala. TexHonorud Ha rpaduke o

;¢ HC YIOBICTBOPACT CBOHCTBY HEBO3pACTALIEH OTAAYH OT MaciuTaba
Heyboieawwas omoayg om macwmaba.: ecit y€ Y, To aye ¥
Bcex o 2 1. HeyOrparomias orgada or Maciura6a mo3BomsieT mpornopuuo-
HAJIBHO YBEJIMYMBATL BCKTOPA 3aTPaT-BEIITYCKOB,

Hocmosnnaa omoaua om macwmaba: ecma ye Y, 10 aye Y nna
Bcex o 2 0. IlocTodAnHas oTaaqa or Macimtaba MO3BOAET KAK IPONOPHHO-
HAJTbHO YBEIMYNBATH, TAK H PONOPLUHOHANTBHO COKPALIATH MACIUTAOK! Tpo-
H3BOICTBA, T.C. MPON3BOACTBCHHOC MHOXKECTBO XapaKTCPU3YETCA ITOLCTO-
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Hexyua 7, Onucanue mexHonozun

AHHOM oTHauel oT Macurraba, eciiy YAOBIETROPAET KAK CBOHCTBY HeyOLI-
BAIOWIEi, TaK H CBOMCTBY HEBO3pACTAILCH 0Ta4uu 0T Maciraba,

[TpHMepE! TEXHONOTHIE ¢ HCYOBIBAIONICH U MOCTOAHHON OTHadeH oT
maciurada npuBEAEHEI HA puc. 7.6,

Puc. 7.6. Texnonorus €a rpaduxe a xapaxrepusyerca HeyOLIBaloleH oTaavuei
ot macmtada. TexHOMOTHA HA rpadHke O NEMOHCTPHPYET
MMOCTOSHHYIO OTAa4y OT MaciTaba

Cnejiyer 0OTMETHTh, YTO TEXHOJIOTHS He 00f3aHa XapaKTCPHU30BATLCS
KaKoM-TO ONpeENIeHHOM oTaageiH ot maciuraba. Taxk, k npumMepy, Ha puc. 7.56
MEI BHAMM TPOH3BOACTBCHHOE MHOXKECTBO, KOTOPOE HE IIOIIAAAET HU IO
onpeneneHue HEBO3PacTaouIeH, HU O/ ONPEIEICHHE IICYOLIBAOIIEH OT-
na4ud OT MacmTada,

3aMeTHM, 9TO NMPUBEACHHBIM CIIHCOK CBOMCTB NPOKM3BOACTBEHHBIX
MHOXECTB B ONPCACICHHOM CMBIC/IE H30BITOUEH, T.€. HEKOTOPhIE CBOHCTRA
BEITEKAKOT M3 Apyrux. Hanpumep, U3 CBOHCTE BEIIYKIIOCTH H BO3MOXKHOC-
TH Oe31eHCTBHA CIeAYyEeT HEBO3PACTaIONas 0TAaYa oT MacmTaba. JciicTBu-
TENBHO, B CHITY BO3MOXKHOCTH besacicTBus (€ Y, TOra B COOTBETCTBHH
C BRITIYKNOCTHIO g mroforo ye Y umeem oy =oy+(1-0)-0€Y a4
Bcex o€ (0, 1], L



Il Mooeruposanue uHOWSUOYWILHO20 NDGEDEHIA rIpMbL 8 YCADRUAX OnpedeieHHOCTIY

-+ CBA3bL MEKAY CBOHCTRAMH IMPOM3BOACTREIIHBLIX MHOKECTB
M CBOHCTBAMH IPOH3BOACTRCHHAIX (PYHKIIHH,
NPEICTABISIIOLMX Te 3Ke TEXHOJIOTHH

Ec¢i MHOKECTBO TOBAPOB, KOTOPHIE MPOU3BOAATCS, OTTHUHO OT MHOXKC-
CTBA PECYPCOB, KOTOPHIE HCIONL3YIOTCA, TO IPH ONHMCAHHUH TCXHOJIOTUU
0OBIYHO pa3THYArOT 3aTPaTHl H BENTYCKH. bonce Toro, B cirydac, cciu npo-
H3BOJIMTCS TOJILKO OHH TOBAP (IIPH €CTECTBEHHBIX NPEHIIONOKEHUIX)
IPOH3BOACTBENIIOE MHOMKECTRBO MOXKET OBITH OMHCAHO ¢ NOMOIIBIO HPOU3-
BOIICTBCHHOH (DYHKIHH.
HanomuumM, uto npou3BoncTBCHHAS QYHKLIMS NOKA3LIBACT MAKCH-
MaJILITOE KOTHYECTBO IPOAYKIMH, KOTOPOE MOKET OBITH IIO)IYUCHO U3 OdH-
' HOTO KOJIMYecTRa pecypcoB. OBOIHATAM BbIIYCKAEMYHO HPOLYKLHK) He-
pes g€ R, BCKTOP 3aTpauuBaeMBIX PecypcoR — depes z€ R, a npowus-
BO/ICTREHHYIO (PyHKUHIO depe3 f (), Toraa npou3BOACTBCHHAS QYHKITHS,
NPCACTABIAIONAA [IPOU3BO/ICTBEHHOE MHOKECTBO Y, SBIACTCA PCLICHUCM
CIICYOIIEH 3a1adm:

max g
q

(—z, g)eY.

Eciu NPOH3BOOCTBCHHOC MHOXKCCTBO YACBIICTROPACT C]E'-OHC'I‘B}?r CBO-
:'GOIU:T paCcxXoLoBaHMA, TO €10 MOXKHO IMTPEACTABUTE B BHAC

: Y :{(_le s vevs Ty q) q_ f(zl:' STIRERL E,-N—l)'-' Z; 20’ V;}.
PaCCMOTpHM, KaKHE OIpdHHYMCHHUA PAaCCMOTPCHHBIC BREIINE CBOMCTBA

IIPOHU3BOCTBEHITHIX MIOMKECTB HAKIAABIBAIOT HA COOTBETCIBYIOLIHE UM
IIPON3BOACTBCHHEIC (BYHKITHY,

YTeepxaenne 7.1, CpolicTpa NpoH3BOACTBEIHLIX MHOKECTB N
NPOH3ROICTBENHBIX (PYHKIUH.

IlycTh NPOU3BONCTBEHHOE MIOXKCCTRO ! NPCACTABHMO IPOH3BOJI-
CTBCHHON pyHKIUEH f(-), TOraa BCPHO CNEYIONICC:

1) eccmu ¥ BeIyK:10, TO GYHKINA f(-) BOTHYTA;

2) ecin ¥ yIOBIETBOPSCT CBOMCTRY CBOGO/IBI pacxomoBanusu f (-} —
BOTHYTast YHKLMS, TO Y BBIIYKIIO;
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Jexyun 7. Onucaniie mexmorvzuit

3) ccnu Y BLIMyKIo, To GyHKUHA f () HenpepslBHA BO BHYTPEHIUX
TOUKaxX 00/IacTy OLIPe/Ie/ICHHS;

4) ecnu Y ynopieTBopsCT CBOHCTBY CBOGOIBI paCcXOUOBANUA, TO [ () —
HeyOBIBatoMasn QPyRKIHs;

5) ccmu Y ymoReTROpAST CBOMCTBY OTCYTCTBHS «pOr'a M300HIIHSD?,
10 f(0)<0.

6) ecnv Y yIOBIETBOPAET CBOHCTRY BOIMOKHOCTH OC3ACHCTBHSA, TO

£(0)20.

JlokasaTensCcTBo

1. PaccMoTpHM 1Ra 2ITE€MCIITA H3 OPOH3BOJCTBEHHOIO MHOMKECTBA:
y' = (—2‘.1, f(zl))e Yy = (-—Zz,f(zz))e Y. B ciu1y BRIMYKIOCTH ¥ BEK-
Top y=oy' +(1-o)y’€Y ana moboro oel0, 1]. Hockonbxy
y=(~Z, ), tac =0 +(1-w)z" u g=af(zH+{1~- Ot)f(:/:2 ), TO 110
OIPEUSICHHUIO TIPOU3BOACTBEHHOM QyHkmK ¢ < f(Z), OTKyAa MoxydIaeM
Cf«f(Zl)‘P(l""Ot)f(Zz)Sf(Otzl +(1*O£)Z2) s moboro a.e [0, 1]. Pro
O3HAYACT, YTO PYHKIHUE f(-) BOTHYyTA.

2. ComtacHo OnpeaeneHdio BOTHYTOH (pyHKUMU ee IoaArpadiuk, T.e.
MIIOHKECTBO ¥ ={(z, q):z€ Rf_l, q < f(z)}, —— BBIIYKIO€ MHOXKECTBO,
T10CKOTBKY ¥ € TOYHOCTBIO 0 31TaKa HAaKTOPOB IMPON3BOACTRA CORMNAACT
¢ Y (4BnsCTCS €10 CHMMETPHYIIBEIM 0TOOpaKcHUEM), TO U Y siBnsCcTCA BhI-
MTYKITBIM.

3. IlockoabKy MBI TOKA3a/M, YTO U3 BEIIYKIOCTH Y Clleiyer BOruy-
TOCTD [IPOU3BOACTBECHHOM QyHKIHH f(-), a BOrHyTasi QyHKIUA HENIPEPHIB-
HA BO BHYTPEHHHX 104KaxX 00JACTH onpeseneHus, 10 f () HerpeprIBHA.

4 Tlyets (7', z°)e RY™" npuuen 7' < 2%, Tlockonsky
(—z' S ))e Y, o no crolicTRy CROBOIIB! pACXOOBAHES, 38TPaYlBast 0Ob-
m1e (I CTONBKO Ke) (PAKTOPOB, MBI MOKCM IIPOM3BCCTH HEMEHBIUMH Bbl-
MyCK, T.€. (—zz, f(zl))E Y. TTo onpeyenernyio mpou3RoICTBCHHOH QYHKLHH
nMceM gt = f(z') < £(z%). WUrax, mb1 nokazaau, uto f(-) He yOmBaer no .

5. Hpenmonoxny, uro f(0)> 0. [ockomexy y =0, f(0)e Y u, xpo-
Me Toro, y 2 (), To mo CRONCTBY OTCYTCTRUA «pora m3odumiay y =0, Te.

f({@)=0. Taxum 06pazom, MbI IIPHIITIH K MPOTHROPCIHIO, CNCAOBATE1b-
Ho, f{O)=0.
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. Mooeauposarue undusudyaivnozo noscdetus Qupmbl & YOAOBUIX ONPEOCTEHROCMY

6. BoamoxxroCTh Oe3sielicTBUs 03HaYacT, uto (—-z =0, g =0)e Y.
Tockonsxy mo onpeneneHuo npoH3ROACTBEHAOH QyHKIME f(Z)=¢, TO
f(ZY=f(0)= g =0, 9 Mb1 nomyumim, uto f(0)20. =

JJexnusa 8

Makcumuszanus NpHOLLIU
H MUHUMH3AUHA U3IEPAKEK

3aaa93 MAKCHMH3AIHH NPUOBLLIN

B mpensinymeit meknxH 65110 pacCMOTPEHO MHOKECTBO TEXHOIOTHUECKH
DOCTYNIBIX BEKTOPOB YHCTOTO BBITYCKa M 0OCYXJCHBI CBOMCTBA 3TOrQ
MHOXCCTBA. B nanpHeiinieM 6yeM CYHTaTh, 910 TPOU3ROACTBEHIOE MHO-
JKECTBO (DUPMBI HEIIYCTO W 3aMKHYTO. TCICPh MOXKHO C(hOPMYIHPOBATH
3ajauy GHEpmel. bysieM cuuTarh, 4ro rpMa MaKCHMH3HPYCT NPUOBLIL Ha
J@HHOM MMPOHU3BOJICTBEHHOM MHOKecTBe., PopMabHO 3a1a4a MakKCHMH3a-
LU IPHOBUIN MOXCT OLITE MPEACTARICHA KAK

max py.
ki

3aMeTHM, 4TO PeLUEHHC 3a1a4H CYLICCTBYET He Becrna. Hanpumep,
PacCMOTPHM TEXHOJIOTHIO C IOCTOSSHHOH oTAauel 0T Maciurada. Eciu ns
TAKOH TEXHOJIOTHH IIPY 3a4AHHBIX LIEHAX CYUNIECTBYET BEKTOP, JAKUIHH
NOJIOKHTENTBHYIO NPHOBUIB, TO, YMHOXas 9TOT BEKTOp Ha dHcio O > 0,
MEI CMOXKEM YREITHYHUTH NpUOLUIL B O. pa3. B 3TuX yCnmoBuax 3ajada Mak-
CHMH3aUHH IPHOBITTH HE MMEET penTeHus,

OGo3Haunm uepe3 P, MHOXECTBO LIEH, NPH KOTOPHIX 3a71agya MaKCH-
MH3aIlHH MPHOBUIM (PUPMBI ¢ IPOM3BOACTBCHHBIM MHOKECTBOM Y MMeeT
pelenne.

PaccmoTtpum cmywaii geyx ToBapos (N =2) W npeAcTaBuM pele-
HUE 3a]a4H MAKCUMH3ALHH TIPHOLITH JUTS HEKOTOPEIX LICH U3 B, rpacdu-
4ecKH. Jijia 31010 1300pa3suM NpOM3BOACTBEHHOE MHOXKECTBO ¥ H JIHHHH
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Aeryun 8. Maxcumusaytn npubsiai u Murmuaayua 1idepicex

NOCTOAHHOW NpHOBUIM p,y, + p,y, = T. 3aMeTuM, 4TO JIMHHHM MMOCTOIH-

P
2

Hoit I'pr/I6BIJ'IIfI —— 3TO [PAMBIC ¢ HAKIIOHOM, PABHBIM — . KpOMC TOTOQ,

n b
ecni y, =0, 10 y, = —. MakcuMusupyiomui npHOsLIb BEKTOP YHCTOIO

P2 .
BBIITYCKA 4JIA ,E[aHHOﬁ TCXHOJOrnyM y , Kak BHJHO H3 PHUC. 81, COOTEBCT-

CTBYCT TOYKC KacaHH4 JJMHHH YPOBHS H I'PAHKIIEL IPOHU3BOACTBEHROTO MHO-
JKECTBA (ITY IPaHMIly Ha3EIBAIOT MmpanchopmayuoHHou Kpugois).

ey T

.........

IlogcTasngs penieHHA 331390 MAKCUMH3AIMK APHOBLTH B IIEJIEBYIO
dyHknuo QUpMBI, MBI IOTYYHM OpHUOBLLIL KAK (YHKIUIO OT LeH T p).
JTy QYHKIMIO B nangbHeimem Mbl OyneM HalblBaTh (iyHKkyuel npuboliu,
Hcenenyem croiicTsa NONYyUYeHHON QyHKIINH.

Yreepskacuue 8.1. Croiictra dynkuuu npudsian n(p).

- Ilycrs 7(p) — dyHKIHA npubbLUIH, COOTBETCTRYHLLAS [IPOH3BOL-
CTBECHHOMY MHOKeCTBY Y'¥ p€ P,. Toraa n(p) obnanacT CIeAyOLIUMH
CBOMCTBAMH:

1) 01HOPOIHOCTD IEPBOH CTETIEHH OTHOCHTEIBHO IeH: TH(Ap) = ATt(p)
A Beex A >0, B LT R SU I
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II. Modeaupusanue unduguoyanblO20 HOGEOEHUR QUPMbI & YUIOGURX ONPEUCTEHHOCITY

2) BBITYKJIOCTH 1O IEHAM;

3) HenpephIBHOCTL BO BHYTPEHHHX TOUKAX CBOCH 00nacTH onpeic-
JICHHSL,

4) ecn pyHKuHA NT(p) suddepeHunpyema npu p >>0, to HMeeT

aTE(E) o :'..f.‘r.. i B
Op; e s omenvino

e . c LR

MECTO JeMMd XOMeLIun2d yi(p)=

Jloxa3arenscTBo

1. [ToCKQIIBKY 1PH YMHOKCHHUM BCEX LIEH HA INOJIOKHTEALHOE UHC-
JI0 A IONMYCTHMOE MHOXECTBO 33aJadH HE H3MEHASTCH, a JIMINL LEIeBad
dyHK M yMHOKAETCS HA A >0, TO penIeHNE 33141 He W3MEHUTCH, 4 3Ha-
UeHHUE HeneBOH QYHKIUYA YBETHUUTCH B A pas.

2. PaccMoTrpuM IBa IPOH3BONBLHBIX BeKropa ueH p” u p’. [lycrs
vy My — peiieHns 3a1aud MaKCHMHU3AIWH NpHOBLTH NpH HeHax p”
u p’ coOTBCTCTBCHHO. OGO3HAYNM Yepe3 P NMUHEHHYIO KOMOHHATIUIO JIRYX
BeKTOpoB IeH p=oap’+(1-a)p”’, rae a0, 1]. IpecanonoxumM, 9ro
3aja4a MaKCHMM3aOHH IPUOBUIH MMCET PCIICHHE NIPH LEHAX P, H NYCTh
y€ Y —- 3TO penieHue.

IMockonsKy y* paer MakcuMansHyio MpUOBITL IPH IEHAX p’, TO JT0-
Oolt pyToil TEXHOMOTHYSCKH AOMYCTUMBIH BCKIOP YHCTOTO BEINYCKE, B
TOM YHCJIE H Y, HE MOXKET NPUHECTH GOIBIIYIO UPHOBLUIL:

! f 7 e
Wp)=pyzpy.
AHaJIOTHYHO HaXOXHM, UTO
, o o Mo
wp)=py 2py - o
. JIOMHOXHB TIepBOE [IEPaBEHCTBO Ha ¢, BTOpoe -— Ha (1 — o) H ¢JIo-
KHB, Oy 9IHM |
’ » ’ Py e ~y
 om(p)+A-on(p" 2 (o' + (I~ p")F = BT =(p).
. Takum 0bpazom, JI0Ka3aHa BBITYKIOCTh QYHKIHY PACX0JI0B M0 LICHAM:
, ) , )
an(p’)+ (1-or(p”y <m(op’+ (L-a)p”).

... 3. HenpepruIBHOCTE CEAYET H3 TEOPEMBI O MAKCHMYME, OTHAKO BO3-
MOXKHO ANBTEPHATHBHOC OOOCHOBAHHE HENPEPBIBHOCTH. [1OCKONMBEKY BhI-
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Heruun 8. Maxcusmuzaygus npubeint @ Murnsusayun Widepuncex

MyKJIas GYHKIAS HCIIPCPRIBHA BO BHYTPEHIIMX TOUKAX 001acTu onpeeic-
HHS, TO U3 MPEIBIIYILCTO YHKTA CIEAYET HEMPEPhIBHOCTh PYHKINH NTPH-
OBbLUIM 110 LICHAM BO BCEX TAKUX TOYKAX.

4, 3apuKcHpyeM LIEHBI BCEX TOBAPOB KPoOMe i-1o: P, = P, j # i O6o-
3Ha9UM 9epes 7 p,) MakCHMaILHYIO IPHOEITH, COOTBCTCTBYHOITYIO BEK-
TOPY UCH (Py, ..., Piys Dis Pas »+o» Py)e IIYCTh LIpH HEHAX p =
=(P,» ++o> Piy> Pys Pists +++» Py ) BCKTOD YHCTLIX BBUIYCKOB Y(pP) sIBJIACT-
CS PCIICHUCM 33Jadyl MaKCUMH3aLMKA NpuoObUM, TOrRa 7(p,) = py(p).
penmmonoxum, 9T0 HeHa (-TO TOBAPa H3MEHNUIACH M CTAJIa Panna p,, a BCe
OCTATRHEIE NEHBI OCTANNCE PEKHUMHU, ECTH NpenonoKuTs, 4T dupma
OyneT HAacCCHBHO PEearupoBaTh HA M3MEHEHHC IICH, T.c. OyIcT BHIOHpATh
NpeXHH BCKTOP 3aTPAT-BRINTYCKOB, TO NPHUOBINE PHUPMBL COCTABUT

o(p)=p,y(p)+ 2 p,;v,(p). Taxum obpasom, pynkmus ¢(p,) mHneina
1o ncnce. Ecimu cpnpﬁ'a BLIOCPCT APYTOii BCKTOP YMCTHIX BLITYCKOB, HCIIOML-

3ys BO3MOKHOCTH 3aMELLEHHS, TO OHA YBEIHMYUT HPUObLIb, DTO 03HAYACT,
qTO HPH KKOM 3HAYCHUH p, MAKCHMaJIbHAA IPHOBLIL OyleT He MEHBILE
BEJIHYHHE NPHOBIIN NPH MacCHBHOM TMOBEAEHHW. W(p, )< @(p,)=

= p,%(P)+ ) ,;¥;{P). Kpome TOTo, IPK HAYANEHOM YPOBHE LicH 062 BI-
J#i
PAXEHN JIa[lyT OJIMHAKOBYIO MPHGHLTE:

op)=0(p;)=py,(p)+ Z p_jyj(})_)'
j#i

M306pasum rpaguueck QYHKIHIO «HAHBHOTO MOBEACHHA» O(p,) U
byHEmIo TpHOEUIH TT( p, ). Ipaduk dyaxkuHu @p,) — IpaMas ¢ HAKIIOo-
HOM, paBHEIM y, (7). I'paduk Gynxkumn m(p,) BE3Ae JEKHUT BBINIC ITPA-
MOH @(p,), M B TOUKE p, = p, HX 3HAYECHHS COBNAJAKOT, XaK 2T H300pa-
xeHo HA puc. 8.2, llockonsky mpsMas ¢(p,) ABNIETCH KACATENLHON K
QYHUKIHH T p,) B TOYKC p, = p,, TO B 3TOH TOUKC HX HAKNOHLI COBNaJA-
10T, 1 MBI IDTy4a€M COOTHOLICHHE

on(p) _ 99(p) _
op, op, _
JIOKa3aB TeM CaMEIM JIEMMY XOTCIUTHHTA. W - BN
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{1 Moderuposanue unOUSUIYUTLHO20 NoGeOEHIA QRUIPMbL 8 YCAOBUAX URPEOEReHNOCIU

P hal

Wp) =y (Bt DBy, (B

= - P;

Puc. 8.2, BeinyxinocTs PyHKUMH NPHOBUIN K TeMMa XOTEIUIHATA

L r )".'{; .
aRiten

Hrak, nokazanHas JicMMa TOBOPHT, 9T0 IPH IIOBBIINEHUH EHB] BBI-
nyckaeMoff DpoxyKiHH (Caydai, korna y, >{ ) OpUOBUTE pacTeT IPOHop-
IMOHANBHO 00bEMy BBITYCKA. ECIH jxe MOBBNIAETCA ICHA (PaKTOopa mpo-
M3BOJICTBA MPOXYKIWMH (cay4ait, korna y, < 0 ), npubeuis OyacT nagars npo-
NOPLUOHANBHO 00BEMY UCTIONB30BAHKA 3TOTO (PaKTOPA.

Paccmorpes cBolicTBa QYHKIMM NpHOBUIH, 0OpaTHMCA K aHAJIH3Y
CaMOTO PEMIEHHNA 33124 MaKCHMM3aIHH NpHOLUTH. JloropoprMed Ha3sl-
BaTh COOTBETCTBHE MEXKITY BEKTOPOM [EH P H PEIIeHHEM 33124 MAKCHMHU-
3aITHH OpHOBITH npednoxcentem Gupmol, XOTA 3TO H HE BIIOJIHE COOTBCT-
CTBYCT {IDHBBIYHOMY 3HAUEHHIO 3TOTO NOHSATHS. JIHIIb HOBOKUTENLHbIC
KOOPAMHATEl BEKTOPA 3aTPar-BeINYCKOB COOTBETCTBYIOT IIPEANOKCHUID
UPOAYKUHHA, & OTPHUATENBHIEC KOOPIHHATHL, HATPOTHB, 33AAK0T CIIPOC HA
(baKTOPHLI MPOH3BOICTEA. -

Yreepxaenude 8.2. CpoiicTsa npenaoskeHus pUpMel y(p). .-

Iycte y(p) — MHOMXKECTBO PEIUCHHH 331a9H MAKCHMHU3AUHH NpPH-
OBITH QHPMEI, TEXHONOTHH KOTOPOH NMPCACTaBAMBI NPOH3BOACTBEHHBIM
MHOKeCTBOM Y pe€ B,. Toraa npeanoxeHue ¢upmel y(p) obnanaer cre-
NYIOUTMMH CBOICTBAMH

1) omropoaHOCThL HYNEBOH CTENEHH OTHOCHTENBLHO LIEH: y(hp) =
= y(p) wma moboro A > 0;
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Hexyus 8. Maxcuaasayus npubblit 4 Munupmusayus UsOeprcex

2) ecny MPOM3BOCTBEHHOE MHOXECTBO BRINIYKIO, TO0 y(p) — BHI-
MYKJIO€ MHOXKECTBO;

3) €caH NpOK3BOACTBEHHOE MHOMKCCTBO CTPOTO BBUIYKIIO, TO IIPH
KayKZIOM P PELICHHE 331341 (PHPMBI €AHHCTBEHHO, T.€. Y(p) ABIACTC QyHK-
LMEeH MPENIOMeHM;

4) HMeeT MECTO 3aKOH MPEITOXKEHNA: ecitn y(p) — QYyHKIMA npen-
noxerns, o (p'~ p"){(y(p") - ¥(p")) 20,

5) econ QyHxuHg npuOBIIH ABAXK B HENPEPBIBHO AHQGepeHIHpye-
Ma, TO MAarpHLa ICPBEIX MPOU3BOAHLIX QYHKIHU MPEUIOKCHHSI CHMMET-
pHUYHAA U IIOJIOKHTCABHO MOIYOIIPCACICHHAS, |

JloxazarencIBo

1. OxroponHoCcTh NpeuIoKCeHYS OBUIA TOKA3aHA BHITIC ITPY aHAITH3E
OTHOPOAHOCTH (PYHKIIHY IPUOBLTH.

2. PaccmoTpuM xBa BEKTOpa 3arpar-BBUTYCKOB, ABIAIOLIMXCH pCIIC-
HUAMM 337]a48 MakcuMu3anuH npubeutn: y, y'€ y(p). B cuny toro uro
o0a BeKTOpa PCLIAIOT OJHY H TY JKC 3aJady, HM JODKHEI COOTBETCTBOBATE
OIMHAKOBBIE 3HAYEHUs IPUOBUTH: py = py’,

Pacemorpum y* =y +(1—-a)y’ mie ae (0, 1]. 3ameruM, uto y”
NMPHHAANSKUT ¥ B CHIY MIPSANOIOKCHUS O BRIMYKIOCTH TTPOM3BOICTBCTI-
II0ro MHOXcCTBa. Haligem cOOTBCTCTBYIOWYIO IPpHOBLIL:

py" =opy+(1-a)py’ = py.

Ilockonpxy y” DOIycriM B HPHHOCHT MAKCHMATBHO BO3SMOXHYIO HPH-
OblTb, TO Y™ TAKXKE ABJACTCA PEIMISHIEM 3a3na4n: y' € y(p), Te. y(p) —
BBITYKJIOE MHOXKECTEO,

3. IlpeanonoxuM, YyTo 33Ja4a MaKCHMH3AIHH NPHOLLIHN NP LCHAX P
MMEET IBa PA3HBIX peitueHus: y £y | y, y' € y(p). Kak 6bu10 3ameueHo
BEIILE, 00a BEXTOPA HOJBKHBI TPHHOCHTH OAHHAKOBYIO IPHOBLTL: py = py'.
B cuny cTporoit BRIIYKNIOCTH MPOU3BOJICTBCHHOIO MHOKECTBA BRITYKITast
KOMOHHAIMA 3THX BEKTOPOB THCTHIX BRIMYCKOB y” = oy + (1 — o)y’ (IpH-
qyeM € (0, 1)) nomkHa OBITH BHYTpEHHEH TOUKOH MHOXecTsa Y. 3To
O3Ha4aeT, YTO CYIIECTBYCT OKPECTHOCTL TOUKH y”, KOTOpas UEIMKOM JIe-
KHT B Y. Beibepem w3 310 OKPECTHOCTH TaKyI0 TOYKY §, YTO ¥ >> Yy,
TOFAA 3Ta TOYKA NpPHHCCET GONBUIYIO MPUOLLIE, YCM V:
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1. Madeauposanue undueudyaisnozo nosedenun (HMUpMel 8 YeA0BUSX ONpedeieHHOCmY

ot ~ ” _ ' Y —
py > py" =opy+{l-Q)py = py.

TTorrydyeHHOE HEPaBCHCTRBO MPOTHBOPEUMT TPCAONOKEHHIO O TOM,
4TO Y OPHHOCHT MaKCHMAJILHYIO IIPHOBINL IPH LHEHAX P,

4. HokakeM 3axk0H OpeINokeHud. PaccMoTpyuM J1Ba MPOH3RONBHEIX
BekTOpatieH p” u p’, IlycTs y” U y' — pemenyd 33144 MAaKCAMH3ALUY
npuOELM NIPH IicHax p” U p’ cooTBeTeTBeHHO. [TockoibKy ¥ naer Mak-
CHMANBHYIO TPUOLLTL IIPH eHax p’, 1o Moboi ipyTroll TeXHOIOTHIECKH
JOIYCTHMBII BCKTOP HHCTOI'O BLINYCKA, B TOM YHCIIE M Y, HC MOXKET NPHU-
HeCTH O0NbUIYEY IPHOBLIb!

’ﬂ:(p’) - p'y, > pfy” HIH p,y’ — p’y” = ().
AHATOTHYHO HAXOAHUM, UTO

. # L LA S L »
np)=py apy wMpy -py=20
CnoXHB 3TH HEpPaBEHCTRA, NOITYTHM

POy =y -p'(y=y)20 mm (p'- p)(y' - y") 20

WTak, Mbl NONYYHIH 3aKOH NPEIIMKEHUS, U3 KOTOPOT0 MOYKHO Cjle-
NATH CIACTYIOMIME BRIRO/BL. ECIIM IIEHBI BCEX TOBAPOB, KPOME OJIHOTO, (HK-
CHPOBAHBI, TO TIPU TIOBRINTEITHH IICHBI 3TOTO TOBAPA €F0 BBRITYCK HE YITaieT
(eCIIH DTOT TOBAP SABJLMETCA TOTOBOI NIPONYKIHAEH ) H CIPOC Ha 3T0T TOBAp He
BO3pAcTeT (€Cau 3TOT TOBAP ABNACTCH (PAKTOPOM LIPOH3BOACTBA). TakHMm
o0pazoM, B TCOPHH MPOH3BOACTBA NICT aHaJora ru(@eHoBCKOIO TOBAPA.

5. [lockonasky dhyrKuuA NPUOBINTH ABAXKIBI HeNPCPLIBHO AUdypcpeH-
LUPYCMa, TO €€ IEPEKPECTHRIE MPOU3ROAHAIE JIOMKHB! ObITE PaBHBL. YUH-
TBIRAS, YTO B CHIIY JICMMBbI XOTEJIMHIA BTOPbIE LIPOH3BO/IHBIE (DYHKIHH
IIPHOBITY PaBHBL IEPBBIM IIPOH3BOAHBIM (QYHKUHH LPEIIOKCHUS, MBI 110-
JTy4acM CHMMCTPHUYTIOCTE MATPHITH! ITCPBLIX TIPOH3BOIHBIX (PYHKIITMH Opca-
noxenud. bonee Toro, B CHTY BEMYKIOCTH (GYHKIIHH MPHOLUTH MO 1ienam
MaTpHIa BIOPHIX NPOM3BOJHBIX (YHKIHU ONpHOBUIH (COOTBETCTBEHHO H
MaTpHLA MepBBIX TPOH3BOIILIX GYHKITHH NMPEATOKECHUS ) SIBICTCS MO:I0-
XKHTEIbHO MOTYONPeICACHHON. |

33,[13‘{3 MHHHMH3AIHH H3TePKEK

Ecnn Texnonorus ((apybl MO3BONSET Pa3aesiuTh (aKTOPhl IIPOH3BOCTBA
(z) M BBITYCKAEMYIO NPOAYKLHIO (g), TO 3a1a9a MAKCHMH3ALHU TPHOLI-



Jexyua 8. Marcumusayun nPUGHLIY 1 MUHUAMUSAYIA HIDEPIICEX

JM MOKCT OBITh pazOUTa HA Ipe 3371aYH: 2a/1a4y MPOU3BOJICTRA 33 IaHHOIQ
BEINTYCKA ¢ ¢ MUHHMAIIbHBIMH H3IEPKKAMH H 33134y BbIO0Opa onTHMAamL-
HOTO BbITYCKa. [T TOTO yTOoOb! OTIUCATh 3TH 3an24u GopmansHo, 0003HA-
THMM TIEHST HakTOPOB MPON3BOACTEA Hepe3 we R, ', a IeHy roToroit mpo-
AykunH —4cpe3 pe R,. Tencpb MBI MOMKEM 3alIHCATD 3a1a4y MHHHMU3a-

LMK H3AEPAEK:

min wz,

. zGVq
e
ric V,={ze R : (~z, g)€ Y}. Mnoxectso V, HasmBaioT muodcecm-
BOM HEOOXOOUMBIX pecypcos. Beam TeXos1orist GHPMBI IPSACTABUME HPO-

U3BOACTBEHHOH QYHKLMEH, TO MHOMKCCTBO HEOOXOIAMMBIX peECYpCoB npea-
CTaBUMO KaK )

Vq ={ze R/ g< f(9))-

Penras 3aj1auy MHHUMH3AMUH H3AEPKEK NPW MOORIX MOI0KHTSHb-
HbIX LICHAX W, MBIl HAX0AUM COOTBCTCTBHC (W, ¢) — z(w, ¢). 310 0TOGpA-
’KEHHC HA3BIBAIOT YCIOGHBIM CHPOCOM HA (AKTOPLI IPOH3BOACTRA, UTOOH
OTITHYHTE €0 0T CNpoca Ha GaKkTopPsl, KOTOPEIH ITOIyYaeTCs NMPH PEIUSHAH
380a91 MaKCHMH3aUHN NPHOBUTH. TepMUT «YCIOBHLINY TOTUYCPKHBACT, HTO
JAHHBII CI[POC MO,1yYCH [IPH YCIOBHH JOCTHACHHH JAHHOIO YPOBHS Bbl-
nycka. [loacTasuB HaiICHHBIH yCIOBHSIE CHIPOC B HENEBYIO (DYHKLMIO,
MBI TIOZTYYHM hyHKyio uzoepxcex, 3aBUCAILYI0 OT IIeH (JaKTOPOB MPOH3-
BOACTBA U BEINyCKa: c(w, q).

HMest QyHKIHIO U3OCPAKCK, MBI MOXKCM HCPEIHCATL 33Ja9y MAKCH-
MHU3aKHH TpUOBLTH Kak 3a]1a4y BEIOOPA YPOBHS BBITYCKA FOTOBOM NPOAYK-
LUN TTPH 33/ITaHHBIX LETAX:

max ( pg ~c(ws q)).

Hns cmyqas aByx $axTopOB MPOM3BOACTBA 33439y MUHHUMH3AIMH
H3JIePKeK MOKHO HpPEeACTaBUTh rpadiuuccky (cM. pHC. 8.3).

Ha pmuc. 8.3 Mb1 H300pasuin MHOKECTBO HEOOXOIHMBIX PECYPCOR H
TIHITHH YPOBHS LICJIEBOH (PYHKIFH, KOTOPHIE ABNAIOTCS MPSAMBIMH € HAKIIO-
HOM, PaBHLIM IO MOJTY/IO COOTHOINEHHIO HEH TOBAPOB. 3aTPparhl COKpalia-
10TCS TIpH MPUOAMAKCHUH K HAYally KOOPJUHAT, ¥ COOTBETCTBEHHO MHUHH-
Ma)bHBIC 3aTPaThl HA MHOKECTBE V. IOCTHIAIOTCH B TOUKC z.
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1. Moderupoganue undUeudyaroro20 noeedeHta (GupMbl 8 YCI08UAX OhpedeneHrocL

Puc. 8.3. Mmmoctpanus 3a1a9i MUHAMHA3IALAN H3ASpKeK

Yreepixaenue 8.3. CRoiicTBa ycJIOBHOTO cripoca z(w, g).

[Tycte z(w, g) — YCIOBHBEI CIIPoC Ha JaKTOPHI IPOH3BOACTBA T
hUPMEL, TPOH3BOACTBCHIIOE MUOYKECTRO KOTOPOH HMeeT BUA Y =
2{(—2, g):qg=< f(z), z€ Rf*l}. Torma ycnosHEIA cnpoc z(w, g) obma-
TaeT CAENYIOLIMMH CBOHCTBAMH:

1) OMHOPOIHOCTE HYJIEBOH CTEIIEHH OTHOCHTEIBHO LHEH: z(Aw, ¢) =
= z{w, ¢) nax moboro A >0,

2)ecan f(z) HENPEPHIBHA, TO YCIOBHBINA CIPOC APHHAJICKUT IPa-
HHUIIE MAOXECTBA V. 3

3) eCH MPOU3BOACTBEHHOE MHOKECTBO Y BRULYKIO, TO z(W, q) —
BBITYKII0€ MHOKCCTBO,

4) €CITM [IPOU3BOACTBCHHOS MHOXKECTRO ¥ — CTPOTO BEHIMTYKIIO, TO
Z(W, g) COCTOMT H3 OJHOTO 3IEMEHTA, T.¢. ABIfeTCH QYHKIHEH YCIOBHO-
ro ¢rnpoca;

$) UMeeT MecTo 3aKOH YCIIOBIOTO crpoca: ecny z(w, g} — dyHK-
Mg YCIOBHOTO cipoca, To (W ~ w)(z(w', q) — z(w, q)) <0

0) ecn GyHKIHS H3MEPIKEK MBAKIIEI HenpepsIBHO quddepeHupye-
Ma, TO MAaTPHIA MEPRBIX MPOU3BOAHEIX (PYHKIMH YCIOBHOTO CNPOCA CHM-
MCTPHIHAS W OTPHLATEIBHO [IOIYOIIPEACICHHAS.

[TockonrKy 3aada MUHUMH3AIWE H3AEPKEK HACHTHYHA 3371a9¢ MV~ -
HHMH3ALHY PACXOIOB B TEOPHH NOTPEOUTENS, TO CBOHCTBA YCIOBHOIO CIIPO-
Ca MOryT OIThb JIOKa3aHHI TaK K€, KAK H COOTBETCTBYIOUIHE CBOICTEA
KOMITEHCHPOBAHHOTO CITpOCa.



Hexyun 8. Murcuvmzayus nprbbmt u Muriwausayus u30epicex

Ecn MHOXECTBO HEOOX0AHMBIX PECYPCOB NPEHCTABHMO C IIOMOUIBIO
NPOU3BONCTBEHITON QYHKIHH ¥ 5Ta OyHKIUS qudpcpeHIMPYCMa, TO MBI
MOYKEM OXAPaKTCPH30BATH PCIICHUE 33134l MUHUMH3ALUE H3AEPKEK C
MOMOMBI yenoeuil Kyna — Taxkepa, Ecimi 27 — pereHne 3a1a41 MHHH-
MH3AIHMH U3ePKeK pH (w, g), TO CYIMECTRYET MHOXHTENE U 2 () TakoH,
g0 Ju1d moboro dakxropa npoussoacTsa (=1, 2, ..., N —1 BbLIIONRCHBI
CIEAYIOMHE YCIOBUA:

of (z°)
dz.

COOTBETCTREHHO BHYTPEHHEE PCIICHHUE XAPAKTEPH3YETCS PABCHCTBOM
MpeJIETbHOM HOPMBI TEXHOIIOTHYECKOTO 3aMELLIEHAA MEKAY ABYMSs $axro-
PAMH W WX OTHOCHTETBHEIMHE LICHAMH:

®
df (z )0z, w,

T MRTS.. N — —
|J(Z ) af(z*)/azj W !

! A TR

W, = U =“___f(2 ), eCJIH Z: > (). S FOLE

i

i 0z,

i

i YTeepxkacHue 8.4, CroiicTBa hyHKIMHU H3CPKeK c(w, q).

Dyuxuus uznepxek c(w, g) obimagaer CIeXyOMUMH CBOHCTBAMM:
1) OXHOPOAHOCTH MEPBOH CTENEHH OTHOCHTEIRHO lEeH (HaKTOpOB:
c(Aw, ¢)=Ac(w, g) amapcex A >0,
2) BO3pAcT4ET MO BLIIYCKY;
3) ge yOBIBaCT 11O IICHAM (PAKTOPOB;
4) BOTHYTOCTb TI0 LIeHaM (PaKTOpOB;
5) HenpCpEIBHOCTE IpH W >> 0;
6) ecym gynkunst ¢(w, g) mddepernumpyemMa npa w >> (), TO BO BHYT-

TR

3

de(w, q)

peHHuX 1ouxax (z >> 0) mveer mecto iemma Mlenapaa z,(w, g) = >
Wy

JIoKa3aTeNbCTBO YTBEPKIACHUA 8.4 aHAJIOIMYHO J0KA3aTeNhCTBY
CBOMCTB (PYHKIHH PACXOOB B TeopHH notpeburend (yTeepxacHue 3.2},

B Teopun nipoHzBOACTBA HESHTPAIBHOE MECTO 3AHHMAIOT TEXHOIO-
'k ¢ NIOCTOSHHOM oTHadel 0T MacuTaba, DToOMy eCTh HECKONBKO 00bsC-
HeHHI, Bo-nepBuIX, ¢ TEXHUUCCKOH TOUKH 3peHHd mMobas TEXHOIOIHA C
HeBO3pacTarollel oTaadel or macmraba Moxer OBITE npecOpasoBaHa B
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. Mooenuposanue uHOUBUOYARbROZ0 ROGEOEHUR QUPMBI € YCAOEUAX ORPEOBCAECHHOTIIU

TCXHOJIOTHIO ¢ MMOCTOSIHHOH 0TAayeil 0T MacmTaba IyTeM BBeICHHS OII0-
TO JIONOIHUTEABHOIO PakTopa NPOH3BOACTEA (C IIOMOIIBIO TAK HA3bIBAE-
MOY'0 TproKa MakKCH3H, KOTOPBIH IPeIaracTcst NpoACIaTh CaMOCTOATEb-
110%). 3TOT «HEHOYYTESHHLIH» B HCXOAHOH TeXHOMOrHH GaKTop 0OBIYHO OT-
HOCAT X [IPENIIPHHEMATEIBCKUM Cl1ocOOHOCTIM. [Ipyroe oOpscHeHue uc-
XOMHT H3 IMIHPHYECKUX HCCIICTOBAHIH, COTTTACHO KOTOPBIM B BKOHOMHUKE
npeolIanaoT TEXHOMOIYH ¢ NOCTOSHHOMN oTHauel 0T MacTada. 310 MOK-
HO 0OLACHATD TeM, UTO €CTECTBEHHBIH IPONECC pa3BUTHA JHPMHI TAKOB,
4TO B HAYalle CBOCH AEATENLHOCTH OHA OCMOHCTPHPYET BO3PACTAIOILYIO
OTAAYY, 33TEM NOCTOAHHYIO, 4 UPY JaIhHelleM HapalyBaHi MaciTada
NPOM3BOACTBA OTUAYa HAYWHAET Naaalk. Takum o0pa3oM, ¥ IpCUIPHHH-
MAaTCICH HMCETCS CTHMYI K HEKOEMY €CTECTREHHOMY OTPAHMUYEHHIO pas-
MEPOB (PHPM H CO3/IAHUI0 HOBBIX HUPM BMCCTO HENPEPLIRHOTO HAPAIIUBA-
HUS IPOMU3BOCTRA Ha YK€ HMEIOINUXCH (hHpMaXx.

Hrax, paccMoTpuM 0coOEHRHOCTH YCJIOBHOTO CIPOCa H (PYHKLUHH H3-
AEePKEK A7 TEXHONOTHH ¢ MOCTOSHNON oTAavelt o1 Maciraba.

Yreepikaenue 8.5. YenoBHbIA cripoc M GYHKIHA H3AEPKEK A
TEXHOJOTHM ¢ MOCTOSINHON OTAa4veit or macmTada.

YCIOBHBIA CNIPOC ¥ (PyHKIMA W3AEPIKEK ANS TEXTTOIOTHH C ITOCTOMH-
1ol oTAaued oT Macmrada 00;1a1aroT OIHOPOLHOCTLEO ICPBOH CTCUEHH [10
BEITYCKY: z{W, Oqg)=0z(w, ¢) 1 c(w, tq)=oc(w, ¢) s ecex o > 0.

#

[Iycip z sBIACTCA peUICHHEM 32/71a9¥ min wz, JTO 03HAYaeT, 9TO

Fi=2'4
wz' > wgz IJIL BCEX ZE V,. !

PaccMOTpHM 3a7ady MHHUMH3ALMW HIACPHEK OPU TEX K& NeHax

(paKTopoB, HO IPH YPOBHE BRINYCKA, paBHOM O (uputdeM o > 0): mén wz,
7€

Bosbmem nponssonenerif Bextop z€ V,, . B cuily NOCTOAHHOH OTHA4H OT

macmtada, eciuy (—z, dg)E Y, 10 (-—, )€ Y i mobeix o > 0. Creno-
o
- . 2
BATEILHO, Z € Vq, e z=-—. - S
o

* Cwm.: Mas-Colell A, Whm.swn MD., Green J.R. Mlcroeconomlc Theory N.Y.
Oxford Umvermty Press, 1995
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Hexyun 9. JsoiicmeeHHocme U 2PESUHPORURNE & meopUy RPUUIEOOCMEY

+

[MockoapKy Z SBASCTCS PELUEHHEM 3aJa4l MAHUMH3ALUM H3ACD-~
MeK TIpY BRITYCKe ¢, TO wz <wz Jas Beex Z€V,. D70 o3magaer, uro

; . Wz
wz Swi=-— nang moboro z€V, . YMHoKAaa Ha O, HAXOJHM, YTO
o

w(oz ) <wz oaa moboro zeV,

ey "

DT0 03HAYAET, UTO (7 ABIAETCA pe-

IIEHHEM 3aJa4d min wz mia moboro o >0, T.€. KaK yCIOBHBIA clpoc,

eV,

)

TaK ¥ (i)}’HKl[HH H3JCPKEK OHOPOIHLIC HepBOﬁ CTCIICHHK OTHOCHTCJILHO

BLIHyCKa. n wEE Congn D idgeBtinl PR T

JABOiCTBEHHOCTH H ATPErHPOBAHHE
" B TEOPHH MPOU3BOICTBA

7+ ] BOHCTBEHHOCTh B TCOPMH POM3BOJACTBA

W3BceTHO, KaK 10 MPOH3EOACTECHHOH QYHKIME TTOTYIHTh (DYHKHIIO H3-
acpxck ¥ GyHknu Tpubeu, MoKHO 1 penriTh 00PaTHRIE 33/1a4H, T.6.
MOMKHO [IH Ha OCHOBAHHH QYHKITHH H3NEPKEK WIH GYHKIHH NPHOLUIH cAc-
7aTb BLIBOJL O TOM, KaKasi TCXHOIIOTHA MX nopoauna’? AHajnorH9Has 3a1a4a
pCLIANACH PAHEE B TEOPUH TOTpeOHTENd TIPH BOCCTALIOBICHHH [IPCAIIOY-
TeHuH Ha 0CHOBE QIYHKIHH pacXonoB. MTak, NOKaMCeM, 4To Kak QyHKIHA
npHOBITH, Tax ¥ (YHKIWA H3epKeK HecyT B ce0e HHOPMALIHIO O TIPOM3-
BOICTBCHHOM MHOKCGCTBE (DUPMBL.

1. Bocemanosnenue npou3o0CmeeHN020 MHOJCECMEBA 1y
Ha ocHo6e QYyHKYUY NPUOLLIU

[locTponM ¢ieayromee MEOKECTBO Y, ={y: py <m(p)vpe B, }. [Ipouecc

IOCTPOEHNA TAKOT'0 MHOKECTBA I ClIydas AByX TOBAPOB HPOHUTIGCTPH-
poBan Ha puc. 9.1. PaccMOTPAM HCKHiT BEKTOp LlEH p' = ( P11s p,) W laH-
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1. Moderuposanue undusudyarohozo nogedenus (Huprsl € YCROSURY ONpedeIeRHuCTIL

JeM COOTBETCTBYIOMYIO HpubLInE 71(p'). Pewenne HepaBencTna

Py, + pyy, Sn(p') m306paKkeno Ha PHCYHKE TOPH3OHTANBHO WTPHXOB-
Kol Teneps paccMaTpiM ApyToil ekTop el p’ = ( pf , pg) H COOTBCTCTBYIO-
utyto npudkUs 7 p°). PelueHue HepasencTBa ply, + piy, <n(p’) usob-
paXkKeHO BCPTHKATLHOM INTPUXOBKOI. CHOBA H3MEHHM BEKTOpP HEH U MTONTY -
YHM TPETHE HEPABEHCTBO U T.A. B MTOre HY»XHO B3sTh TOJIBKO T€ TOUKH,
KOTOPBIE YAOBRJIETBOPAIOT PEIICHAIO BCEX HEPABEHCTB, NepedpaB NpH 3TOM
BCE RO3MOXKHEIC HEOTPULIATENBHEIE BeKTOPSI NeH. Kak BuaHo H3 pHC. 9.1,
C KQXIOH MOCIIeNYIOINEH HTepaLyel MpaHHLia MHOXKECTBA CTAHOBUTCA BCE

QoJ1ee CIITaXEeHHOM.,

+ pay, =1(p)

‘—‘\"53"”’% =1(p)

Puc. 9.1. BocCTaHOBIEHUE TPOH3IBOACTBEHHOIO MHOKeECTBa "+ L+ - F-
10 QYHKUHE MpubbLIA el

N

3

Hrtax, cieys onucaHHOH BAILIE HPOLCAYPE, MOKHO HOCTPOUTH MHO-
KecTBo Y. PaccMoTpuMm nanee, Oyzner M BOCCTAHOBIEHHOE MPOH3BOI-
CTBEHHOE MHOKECTBO [TOPOKAATH TY ke YHKIHIO MPUOBLTH, YTO M HCXO/-
HOe, ¥ OyJeT 1 BOCCTAHOBJIEHHOE MHOXECTBO B TOYHOCTH COBNAJATh C

HCXOHBIM.

CoracHo MpeAaoXKeHHOH cXeMe BOCCTaHOBICHUSA MHOXECTBO Y, Io-
JY4aeTCH KaK IEPECCUCHHE BBITYKIBLIX MHOXKECTB, 3 IOTOMY M CaMo ABJIi-
eTCsl BRITYKIBIM. JTO O3HAYACT, 9TO €CIIH HCXOAHOE MHOXECTBO He ABIIA-
JIOCB BHIITYKIIBIM, TO BOCCTAHOBICHHOE MHOKECTBO HE OYET COBNIANaTh C
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Jexyusn 9. Heviicmsennooms u azpezuposanie @ meopiu Npou3E00cmsa

HexonaeM, Kpome Toro, HeCopnaJgeHHE MOSKET HMETE MECTO H B TOM CIly-
Yae, ecIIH UCXOAHOE MHOKECTBO HE YAOBNETBOPATO CBOOOAE pacxonona-
uus. CooTBETCTRYIOIIME IIpUMEDS] H300pakeHs! Ha pHc. 9.2, [opusonTans-
HO 3aIUTPUX0BAHHBIE 06IaCTH NPHHAUICKAT BOCCTAHOBIEHHBIM IIDOH3BO/-
CTBEHHBIM MHOXECTBAM, HO HE IPHHAJUIEKAT HCXOLHBIM,

Yoo Vi

¥y

O “3 a 6
,1 BE P
Puc. 9.2. Paznvane Mex)ly HCXOJHbIM H BOCCTAHOBJIEHHBIM = .10 17

IIPOU3BOACTBEHHEIME MHOYKECTBAMH B CIIYYAE HEBBINYKIOCTH MHOXKeCTRA (a)
M B CHTY HAPYUIEHHA CROOONE! pacxogoBanus {6) y

Yreepxaenne 9.1. CeA3b HCXOAHOTO M BOCCTAHOBJEHHOID PO~
H3IBOJACTBEHILIX MHOXECTB, |
1. Hycts 7 p) — byHKUMS IPHOBLIH, COOTBETCTBYIOWIAA TIPOHIBO/~
CTBEHHOMY MHOXKECTBY Y M ONpeNCIcHHas Uit Beex pe B, Ecmw ¥, —
IIPOH3BOICTBCHHOE MHOXECTBO, BOCCTAHOBICHHOE 110 JaHHOH (yHKIHMH
MPUOBLIH, TO HMEEM TI{ p) = max py LuA Bcex pEe F,. p
2. Ecim HpOHSBO,IICTBEHHOB MHOKECTBO BBLINTYKIO, 3aMKHYTO ¥ YA0OB-
nersopseT ¢Bo6o/Ie PaCXOAOBAHHs, TO BOCCTAHOBIEHHOE NPOU3BOACTBCH-
HOE MHOKECTBO COBTIANAET C UCXOAHBIM Y, =Y. :

Joxasarenserso

1. PaccMOTpHM NPOU3BONLHLIN DJIEMEHT y M3 Y U MOKaXeM, 910 OH
OyaeT NpHHAMNCKATh BOCCTaHOBICHHOMY MHOXECTBY Y,. Jdna moboro
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I Moodeaupoeanie undusudyanonozo noaedenis (upmpl G YCROGUAX ONPeOCICHHOCMI

37eMEHTa y M3 ¥ uMeeM T(p) 2 py, cienopatensHo, ye ¥, Taxum obpa-
30M, MBI IOKa3aM, 910 ¥ C ¥,

MIpeanonokuM, YTO CYIICCTRYET BEKTOP LEH p’ € P, TAaKOH, uTo
n(p" )< p'y" o1auckoroporo y €Y, [lockonsky y € Y, To n0 ompene-
SICHMIO ¥, MMECM TI(p )2 p' ¥, HO 3TO IPOTHBOPEYHT CICIAHHOMY BhILIE
MPENTIONOKEHHIO © TOM, 410 Ti(p )< p' v’

Taxum oBpazoM, 1 Bcex pe P, umeem n{p) = py ana moboro
ye Y, C apyroi cropons, (p)=py(p) u y(p)EY,, HOCKOIBKY
y(p)e Y ¥, . Orcrona 3aKn4acmM, 4to np) = Max py JLii BCEX pE B,

2) Tprarivaem 6C3 TOKA3aTENLCTRA. ® o

Hraxk, no gynknun npuOEIIH MOKHO BOCCTAHOBHTE MPOU3BOIACTBEH-
HOC MHOXCCTBO, CCITH OHO BBITYKIO H YIOBIETBOPACT cBOOOIC pacxouo-
BaHW. OIHAKO TAKC €CIIH IIPOU3BOJICTBCHHOE MHOKECTBO 3THM CBOMCTBAM
He VAOBIETBOPSET H, COOTBETCTBCHHO, BOCCTAHOBIEHHOE MHOKECTBO OT-
JTAYAETCA OT HCXOHOTO, TO C TOYKH 3PCHUSA BHIOOpA MIPOU3BOIHTENN ITH
PACXOMIEHUS He HMETOT 3HAYEHHS, TTOCKOTBKY BLIOOP (JHPMBL HH TIPH Ka-
KHX [ICHAX HE MOYKET HAXO/IMThCA B HEBOCCTAHORIACHHEIX obmacTsx. B pe-
3YIBTATE BOCCTAHOBIICHHOE MHOXKCCTBO IOPOXIALT TY e HYHKIHUIO LIPU-
OBUIH, YTO H MCXOLHOE.

PaccMOTpHM enle OJINH BOTIPOC, CBAANHKIN ¢ QYHKIIHEH TpubsIIH.
Kax 010 nokazaiio Beiuic, GyHkuus npudsumy GupMeL 1omkHa 001a1aTh
PANOM CBOMCTB (OZHOPOAHOCTE, BRIMYKIOCTE U T.1.). [TycTh nMecTes He-
Kas NPOU3BONIBbHAS (YHKLU, YAOBICTBOPAOLIAL BCEM 9THM CBOHCIBAaM.
MOXKHO J14 B 3TOM CJ1y9ae YIBEPIKIAATh, YTO 3Ta (PYHKIMS ABnsAcTCa QyHK-
el npuOBUTH A1 HEKOTOPOH TeXHOIOrHU?

Y1eepxaenue 9.2. BoccranoBacHHE NPOH3BOACTRCHHONO MHO-
JKeCTBa N0 GYHKUUM HPHOLLIN.

| IIycte 71(p) — dyHKUMA, OnpesencHHas A BCEX pE P°, NIpHIeM
. p20. Ilyets, kpome TOTO, T p) -— HENPEPHIBHAA, OTHOPOIHAN IIEPBOIL
. CTeTIeHH, Buinykiay ¢yHkuus, Torna n(p) asisierca QyHKuMeH mpulnLin
A1 PHPMBL, TTPOU3BOACTBEHHOC MHOKECTBO KOTOPOI 33/1aeTCs Kak
Y.={y:py<n(p) V pe P}, te.: n(p)=m£§’x py.

¥
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Aexyun Y. decticmaennocms u azpeciposunie ¢ imeopun ApoUIsodcmsd

HokasatenbcTao

IIpHBenem noKa3aTenbCTBO AN CIIyHas, KOrna T p) aubdepeHLH-

pyema.
B cuny BrmyknocTd 7(p) 1o p KacarensHas, IPOReCHHAT K T( p)

B JIFOQOH TodKe p, OYyLCT IekaTh HE BEIIIE camoil QyHKIHH:
n(p)2n(p)+ Zﬁ; (PXp; - P;) pna Beex p.

HOCKOJILKy Ti( p) OAHOPOIHASA TICPBOIT CTENEHH 11O p, TO B-COOTBCT-
CTBUH C JIEMMOH Jiinepa

w(p)= Y, m,(P)p;
: HO,L[CTaBJTHﬂ ITO YPABHECHHE BJIIOJ'I}"‘-IGHHOE! BEINIEC Hepa}BCHCTBO, Hd-
xopuM  T(p)2M(P)+ X 7, (PN p, = B) =m(p)+ 3, (p)pi ~WP) =
= Zﬂ:,l__ (P)p; nns BCGXP u p u3 P°. Takum oBpasoM,

nW(p)2m,(p)p

, CJICJI0BATCILHO, IO ONpPEAEICHUI MHOKECTBA 1) umeem 7, »(PE Y
VLA BCEX pE P,

Wrax, B cuny nemmel Diinepa 7 p) = zn;"P (p)p, ¥, kak OBUTO MoKa-

r = — e —
3ano BEIme, T,{(P)€ ¥, mus Beex pe P°, BroM yucne u ot p = p. Kpo-

Me TOTO, COTITACHO OIIPEACIEHHIO MHOXKECTBA ¥ Uik nrodoro y € ¥, umMe-

eM Ti( p) 2 py. TaxuM 06pa3oM, 3aKTI0UaEM, UTO TT{ p) = max py M4 BCEX
o YeY,

pelF, g

2. Bocemanosaenue Muodcecmea He0DX0OUMBIX pecypcos
Ha 0C1OGe (HYHKYUYL U3DeprHCeK

Moxaxcm, yro radopmMarps 0 MPOH3BOACTESHHOM MHOMKCCTBE CORCPYKHTCS
He TONLKO B (OyHKIUHHY NTPUOLLTH, HO H B (DYHKIHH U3AEpxeK (CM. PHC. 9.3).
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II. Mogderuposanue UHOUBHOVATOHUZ0 ROGEOEHUS (PUPMBL & YCTOGUAX ONPEOCICHIOUMU

<

2

Puc. 9a-3 Bocc TAHOBJICHHE MHOMKECTBA HEOOXOMUMELX pecprQB S
1o QYHKLUHH H3AEpKEK

2"'*‘{} L4

'\
P

B cray Toro 9To 3a1a4a MHHMMH3AIIHH H3ACPKEK aHalIOTHYHA 3a/1a-
e MUHUMH3AIIHH PACXOIOR, NPOLEAYPa BOCCTAHOBICHHS MPOU3BOLCTBEH-
HOI'0 MHOKCCTBA II0 ()YHKIMH M3AEPXKEK COBINANACT ¢ BOCCTAHOBIECHHEM
NpeAnOYTEHUH N0 PYHKUHH Pacxojl0oB, a UMEHHO A KaXKJIO0rO YpPOBHA
anycxa rOTOBOH RPOAYKIIHH ¢ ONPENCIIMM MHOMXECTBO
={ze R, N wz > e(w, ) V¥ w>>0). Torna uMeeT MecTo CIEAYIOLLCC
y'IBf.’Jp}K,IICHHe.

Yreepikaenie 9.3, Cpasb HCXOHHOTO W BOCCTAHOB/ICHHOTO MHO-
KeCTB Heo0X0MHUMBIX PCCYPCOB.

1. Tlycth c(w, @) — QyHKims H3nepxex, COOTBECTCTRYIOMIAsA HCITYC-
TOMY 3aMKHYTOMY IIPOH3BOICTBEHHOMY MHOXKCCYBY Y. Ecnu Vq —— MHO-
HKECTBO, BOCCTAHOBJIICHHOC HA OCHOBE 3TOM [bYHKU}HPI H3LUCPKLK, TO 41

BCeX w>>(0 HMEEM ¢(w, g) = minwz.
€V,

2. Eciu, xpoMe TOro, MPOU3BOACTBEHIIOC MHOXKCCTRO BRIHYKIO U
YAOBJIETBOPAET CBODOE pACXOIOBAHMSA, TO BOCCTAHOBIEHHOE MHOKECTBO
HeoOXOIMMBIX PECYPCOB COBHAAACT C HeXomubM: V, =V .

J0Ka3aTeIbCTBO YIBEPHICHHSA 9.3 aHATIOTHIHO NOKA3ATENBCTBY YT-
BepxKaeHus 5.1,
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WTRREATIR G L

Jexyus 9. Hooticmaennocmo © azpesupoianie 6 meopuy RpOU3e00cmea

Wrak, 10 yHKIMH pacxomn0B MOKHO BOCCTaHOBHTH MHOMKCCTBO He-
obxomuMeIx pecypcoB V. Oamako paccMOTpuM eIne OJHH BONPOC, CBsi-
3aHHBIHA ¢ Pynkipei n3epixek. Kak Obl10 nokazano padec, QyHKITHA H3-
JepeK PHpMbI ZOIKHA 0013021k pAROM CBOHCTB (0[HOPOAHOCTE, BOTHY-
TOCTh, MOHOTOHHOCTD H T.A.). 1Ipetonoknm, 410 y Hac €CTh Hekas hyHk-
1A, YIOBIETBOPAIONTAd BCEM DTHM CBOMCTBAaM, MOMKHO JTH B 9TOM CIyuae
YIBEP/KAATH, YTO DT QYHKIHA ABISACTCA QYHKIHMEH H3NEPIKEK Ui HEKO-
TopoH Texronorun? Hike mokaxeM, UTO OTBET Ha 3TCOT BOIIPOC NOTOKH-
TENLIIbi}, @ COOTBCICTRYIOIAA TCXHOJIOTHA 32]JaeTCs MHOMKECTBAMU qu.

Yreepxkaenne 9.4, BoccTaHoBlIeHHe MHOKECTBA HEOOXOUHMbBIX
pecypcoB o (pyHKITHH M3ACPIKCK.

ycte c(w, ) — nenpepsiBHas QYHKINT, BOPACTAIONAA TI0 ¢, Olt-
HOPOJIIas NICPBOH CTCTICHH, BOTHyTaa U quddepennupycmad o w. Torma
c(w, g) ABTACTCA (DYHKUMCH H3UCPKEK UL TCXHOIOIHH, HPCIUCTABICT-
HOH MHOXKECTBOM HEOOXOMUMEIX pecypcos V), T.e.

N-1 |
-

C(W, Q) :mi_n wz, TIE 1;;q :{ZE R : szc(w, q) YV w>> 0}.

P kg
=V,

[
i

JloKa3aTeaAbCTBO

ITokaxxem, yro Haigeres z{w, g)€ V; Takog, o c(w, q)=wi(w, q).
DTO 03HAYACT, UTO PCIICHHUE 3a7aYH minwz CYIMECTBYET M ee 3HaueHHe
paBHo clw, g). eV, |

ITokakem, 4ro B kKadectse Z(w, ¢) MOXKHO B3STh BEKTOD 4aCTHBIX
IPOH3BOAHLIX dyHKIMH c(w, g} 10 w. Chadarga yOenwMcd B TOM, 9TO
c,(w, q)eV,.

HJeHCTBATETBHO, B CUITY BOTHYTOCTH ¢(W, @) IO W KacarespHas, Ipo-
BeaeHHas ¥ ¢(w, g) B mo0oii Touke i, OYICT JCKATh HC HHXC CAMOH
GbyHKIHY:

c(w, @) < c(iw, g)+ . ¢, (W, g)(w, ~w,) 11 Beex w2 0.

[lockoneky ¢(w, ¢) OXHOpPOUHAS [IEPBOM CTEICHH IO W, TO 10 JIeM-~
Me Ditnepa |

'.;'_5:": e

e

c(w, q)=20;,i(sz, QW
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1. Mooeruposanue WioUSHOVATbHO20 ROBCOCHUR (PHIMBL 6 YCADEUAX ONPECETERHOCMU

[ToacTanisst 310 COOTHOMICHHUE B IIOTYISHHOE BRIITIE IEPARCHCTRO,
HaxoauMm: ¢(w, g)<c(w, g)+ E c. (w, g¥w, —w)=c(w. )+

+Ec;,l{w, gw, —c(w, ) = Ec; (W, ¢)W, 1is BCEX W H W,
‘, .

I —
Nockonsxy c{w, q) e yOsiBacT no w, 10 ¢ (W, g) =0 H, KaK MBI
nokasaiau, ¢, (w, g)w=c(w, ¢g), CIeA0BATENBHO, IO ONPCACACHHI) MHO-
- V= Z .
sxecTBa V, uMecm ¢ (W, g)€ V. nmd Beex w.
Tlokaxkem Teneps, 9T0 ¢, (W, ¢) 4BIAETCA PEIICHHEM 331291 MIHM-

MHU3aH pacxoaos Ha MHoxkectse V. Jlna mroboro sncmenta M3 V. B
TOM gHCITe M U C,, (W, g)E€ V,, H3ICPKKH HE MOrYT ObITH MCHbLLE BE/IH-

YHHEL (W, g):
wz 2 (W, q) s ecex ze V.
C ApyTro#i CTOPOHSB, C YIETOM JIEMMEL Diepa, HMeeM

we, (W, g)=c(W, q).
Taxyim obpasom, we' (W, ¢) = c(w, g) < wz Uit Beex z€ Vq."o'rltjf'-
7la CHeOYeT, YTo '
minwz =c(w, ¢). m

e Vq

ArperupoBaiiie B T€OPHH NPOU3BOACTBA

H3yuas Teoprro notpedIeHNA, MBI CTOIKHYIUCE € ITEIBIM PAJIOM TipotireM,
BO3HHK2IOIIXX NPH arperupoBRaHHH HHIMBHTya TbHOT0 cnpoca. Teneps 00-
paruMca K arpeErupoOBaHMIO B TEOPHU IIPOU3BOACIBA H MOCMOTPHM, ByiyT
¥ aHAJIOTHHHBIC TPOBNEMBI IMETh MeCTO. HanoMHMM, 9T0 OCHOBHAs Mpob-
J1EMa arperypoBaHys B TCOPHH NoTped:1eH s OBLIA CBA3aHA € [IPOTHBOPEUH-
BBIM fToBeJIeHHeM a¢pexToB aoxona. Kak MBI BHASIH, B TEOPUH NPOH3RO-
cTBa NoRe0HOH NPOGIICME! HET, U PYHKIMK NPSATOKSHI KaJKIOTO TOBapa
BCerya He yOBIBAIOT N0 CBOCH IIEHE. JTO Pa3NH4He CBA3ATIO C TEM, HTO B
TEOPHH NPOH3BOACTBA ¥ (PupMbl HET «COOCIBEHHEIX» PECYPCOB 1 OHA HE
CRA3aHa HUKAKHMM OTPAaHWYEHHAMH, KPOME TEXHOJIOTHYCCKHX {y (upmbl -
HeT OI0KETHOTO OTPaHHIEITHA ) ¥ ITOTOMY JIKE NPU H3MCHCHHH IEHE pe-
cypcoB GUpMe Rcerna AOCTYICH TIPEXHUNA BEKTOP YHCTBIX BBIILYCKOB.

98



Jeryun 9. Jeoticmeenrnocme 1t azpeauposaniie s meopti NPOU3Igodcmed

Hrak, B TCOpHUH TpOW3BOACTBA A8 KaxKaoH dupmsel j=1, ..., J
HMEEeT MECTO 33KOH IPEe/IIOKEeHUS:

("= Py~ ¥ =20,

e v, € v,(p) u yi€ y,(p")
OGo3nauum 4epe3 y(p) COBOKYNHOE HPEIIOXKEHHUC, T.C.

J
vip)= 2 ¥;(P), ¥ MOKAXKEM, YTO 3aKOH MPCANOKCHUSA HMCET MECTO H I

j=1
AIPEIUPOBAHHOIO 1IPEVIOKEHNAA. JaKOH IPEUI0KEHHS JIEIKO arPErupyeTcs,

IIOCKOIBKY IPEAToKeHHe GHPMBI 3aBHCUT TOIBKO QT LEH, KOTOPBIE OIUHA-
KOBBI /1A Beex pupM. /lefCTBHTENBHO, CYMMHUpPYA ITO BCEM (PUpMAM, IMEeM

J
> "=y, (P = y,(p") = (0" = P (¥(P) - ¥(p"))20.
j=l
B Teopry pou3BOJUTEIA HE TOALKO HET 11poOiIcM, CBA3AHHEIX C ar-
PEerspOBAHNEM MHIHBUAYATRHOTO MPEIOKEHHS 0 BCeM dupMam, HO U
HMECTCA BO3MOKHOCTh 3aAMEHHTh BCE CYILIECTRYIONHE (BHUPMBI OJHOMH pe-
IPE3CHTATUBHOW (YMPMOH, T.€. BCETAA CYIUECTRYET penpe3elnamusHbil
APOUIROCUMEND
[TocTponM Npou3BOACTBCHHOC MHOXKCCTBO PENPE3CHTATHBHOM QHp-
MBI KAK CYMMY LPOH3BOACTBEHHBIX MHOXECTB BeeX (DUpM, JeHCTBYIOHINX
B 9KOHOMHUKE!

J
Y™ ={yeR":y=Yy, y,€Y, ammoGoro j=1, ..., J}

F=1
e
Onpeaeaium MAOKECTBO P, = ﬂ F, . Torga Mul MOXKEM cOpMyNH-
4 T

POBATH CIIEIYIONIEE YTREPKICHHE, -

Yreepxaenue 9.5, CymecTRoBaHue PEAPCICHTATUBHOIO NPON3-
BOTHTCNA.

IMyctn, Y™¥ — arpcrapoBaHioe mpOH3BOACTBEHHOC MHOKECTBO,
yH(p) u ¥ (p) npeunoxenne H Qynkuug n0puOBLTH, COOTBETCTIBY O~

ME IPOA3BOLCTBEHHOMY MHOXKECTBY V%" M ONpCACISHHBIE HPH JTK0BIX
pe F,. Torna:
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1. Moderuposanue UNOUSUOYUILHOZ0 nOGEGEHUS (UPMET @ YOROBURX ONPEOEICHHOCHTY

1) 2% (p) = 3, (p;

2) ya.l,'},"(p) — Z yj(p]_

o JIoKA3aTENBCTRO - R

1. Tlycts y, — pellieHHe 3a/adi MAKCUMM3AUNY IPHOLITH 11 j-it

ra

J
(bupmbl npu nenax p. Toraa py;. =m,(p). TaxKax y; €Y, 10 Zvj e Y
i=l

COITIACHO ONIPEACIICHUK) Y %8
[ockoneky m™*"(p) — MaKCHMalbHasd NpHOLUIL arPCTHPOBAHHOH
GupMEL IpH neHax p, 7o 1% (p) 2 py A11 mobsIXx ye Y™ B ToM uncne

J .
*
H s 2 v;. TakuM o0pasom, uMeeM E T

P RTINS DR ) ¥ 3 4 22 S O N

J o i
e (p)2pYy; =Y py, = 3 (p)
i=1

j=1 j=l

bty ET s R
P

Tloxazxem, uTo BEpHO H 0OpaTHOE HEPaBEHCTBO H, 3HAYHT, B JCHCTBH-
TCABHOCTH HMEET MECTO PaBeHCTBO. IIyCTh y* ApaseTcd pelleHHeM 3a1auu
arperupoBaHHON (PHUpMbI IPH LeHax p, Toraa 1™ (p) = py". Ilockonpky
y € Y™ 10 y  MOXHO IPEACTABHTH KAK CYMMY BEKTOPOB YHCTHIX BBIILYC-

J
® ~ ~
KOB BccX fupM, T, Y = ny’ npHueM s moboro j=1, ..., J y, €Y,
f=l ‘
C y4eToM 3TOr0 npencTaBleHns HMeeM

J J J
¢ (py=py = pZ}H’j = ijj < Z?‘E_J.(p), Rt
i=l J=1 j=1

TIPHTIEM II0CIIEIHEe HEPABEHCTBO CIENYET U3 TOI'0, YTO BEKTOP ¥; HE MOXKET
IpHHECTH PupMe j MpHOLUIL BONBIIYIO, 9eM MAKCHMAILHO BO3MOXIOE €8

4

3HAYECHHE IPH JAHHBIX UCHAX. MTak, MBI 1oKazazn, 4to T (p) = 2 T, (p).
J=l
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Hexyus 9. Heolicmsennocmp u azpezuposanue @ meopuu npeu3eoocmed

2. ycth y, — pelleHHe 3a0a9H MaKCHMU3aLHH PUOLLM j-H hup-
MBI IIPH LICHAX P, T.C. V; € yj.(p). Torma

J J g
R o JZ;TE}(P) :z;py; =p21yj.
- = J= i=

' C yquOM JOKA3ZAHHOI'O BEIIIIC YTBepmeHHH HMeCM
] J -.f_. N
Py Y= D (p) = (p). tr
e et
SR | aKHM06pa30M, BEKTOP 2{ Y; NPUBHOCHT MaKUHMaJ]])H}’IO H]Jilﬁfblf.l‘ll:
J: et e, RS B N VITERT S

i

T IR N T T - VIS PR S |
- arperupoBAHHON (pupMe MpH paccMaTpHBACMBIX LIEHAX, T.6. ~ " -

J
Dy pcy®(p. L
=l

- TlokaskeM, 9TO MMEET MeCTO M OOpaTHOe BKIIOUCHME. PaccMoTpHM
y' € v (p). Tlo onpeaeneH o POU3BOICTRCHHOTO MHOKECTRA ArPETH-
pOBaHHOH GupMbl JIHO00H 2ICMEHT 3TOTO MHOKECTBA ABIIETCS CYMMOM
KaKHX-TO 3IEMEHTOB NPOU3BOACTBEHHBIX MHOXKECTB BCEX QHpM, T.€.

J
y = E Y, mpudeMm s moboro j=1 ..., J ¥, € Y,. Kpome toro,
i=1
Kax0i Gupmer py; <7, (p).
IToxaxcem, UTO HU OAII0 M3 3THX HEPABCHCTB HE MOXKET BEITOJTHATLCS
KaK cTporoc. JJeHCTBUTENBHO, celti XOTq 65! 111 ONHOH QHUPMEI HCPaBEH-
CTBO OBLIO OBl CTPOTHM, TO, CYMMHPYSI [10 BCEM (DHPMaM, Mbl B HTOI'€ TOXKE
IIOTYYHIIN OBl CTPOTOE HEPABEHCTBO!

J J
n (p)=py =), p¥,; <) T (p),
J=1 J=1

HO 9TO NMPOTHBOPEYHT AOKA3dAIIHOMY PAHCC YTBCPKICHHIK O PABCHCTBC

IPUOLITH arpervpOBaHHON (PHPMEI CyMMe IPHOBLTEH MHIMBH/TyATEHBIX GHPM.
CrnenoBarcabHo, Mbl HMEEM paBeHeTBa PY; =T, (p) mmaseex j=1, ..., J.
Taxum 06paszoM, ¥, SB/AETCA PEUISHHEM 3a/1a4H j-ii (PHPMEI IIpH LIEHAX p, T.€.
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1. Moderuposante unducudyatsliozo nosedeiist (PUpMsl 8 YC106UAX anpederenHocmi

S
¥,€5,(p) pnamoex j=1 ... J mmn y*(p)C Y y,(p). Cyuerom po-
j=1
J
Ka3HHOTO BHIIIE 9TO 03HATACT, 110 Y™ (p) =) y.(p). m
J=1

PexoMenayemasi quTeparypa |
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' BbIBOP B YCJIOBHSIX
© HEONPEJEJEHHOCTH -

e

Jlexogwug 10

TR

~ Teopus okugaemoii modesHocTd -

TIpearonoxum, uto BuIGOP arcHTAa MOKCT NPHBECTH K OHOMY H3 TENOT0
pANa BOSMOKHBIX UCXOJ0B. [IpH 3T0M HEBO3MMKHO ONPEICIUTh 3apaHee
(B MOMEHT BEIOOPA), K KAKOMY HMEHHO HCXOJTY OH NpHBeneT. MHOKECTBO
BCEX BO3MOKHBIX HCX0A0B 0003HaunM dcpes C. Mexoasr MOTyT npeacTas-
J1aTh coboif HaBoper ToBapoB (¢ toraa C = X); OHM MOIYT UPHHHMAThH
(opMy nmeBexbIX BRITIIAT. [IpenonoyuM, YT0 MHOKECTBO HCXOAOB KO-
HEYHO. ByneM cHHTaTh, 4T0 REPOATHOCTH JTEOGOTO HCXOMA TAKKE M3IBECT-
HBL [l onycanus albTepPHATHBBL, CBA3AHHOH C NPUHATHCM PELICHUS B
YCIIOBHAX PUCKA, OyIEM HMCII0IB30BATH KOHLCIILHIO JIoMepel. ”

‘ OupeneieHuc

lpocmon aomepeen Oynem HaspiBaThb HAOOpP BepOATHOCTEH

L=(p,. ..., pg), TAC p, — BEPOATHOCTL Hexoas, p, € [0, 1 u Y p, =1.

ITon caoxcnou romepeeti (0, g, ., Qg, Ly, oy L) OyneM nonU-
~ MATh TAKYI0 TOTEPEIO, HCXOJAMHU KOTOPOH SBIAIOTCS NPOCTHIE JIOTEPEH, U
KaK[as MpocTas JoTepes L, HMEET MECTO ¢ BEpPOATHOCTRIO ¢,. Joroso-
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1. Butbop e yenosusx neonpedeaennvcmu

PHMCA 3aITHCHIBATE 00Pa30BAHHYIO TAKHM 00pa3oM CHOKITYIO JJOTEPETO KaK

Z%I‘k- 34MCTHM, YTO 3HAKU CIOXKCHHA MU YMHOXEHUA B 3TOH 34lIMCH

YCJOBUBI M HE COOTBETCTRYIOT apu(IMETHIECKHM ONepaluaM, a JINIIb OT-
paxaloT crnoco® GopMUpPOBANUS CIOXHOM oTepeH. O

ITpcunonokum, 9TO HHIUBHAY BAXKHBI IHIOE HTOTOBBIC BEPOATHOC-
TH J000I0 UCX0j1a, @ HE TO, KaK OHM NO/1yHeHE!. TakkM o0pa3oM, MU 1o-
Tpelnres motas CaoXKHAs IOTCPEA 3KBHBAJICHTHA NPOCTOH 10TEpEe C Ta-
KHM e HaOOPOM HCXOJI0B, €CJIH KaXKABIH HCXOX B CIIOXKHOH JIOTEpEe HMe-
€T TaKYH X€ HTOTOBYIO BEPOATHOCTD, KAK H B IIPOCTOH.

[Tpeanourenua UHAMBRHAA OITPENEIIAIOTCA Ha MPOCTpAlCTBE 3, 1718
§ — COBOKYIIHOCTB BCEX MPOCTLLX JIOTCPCH A1 JAHROI'0 HAa00pa HCXOMO0B.

DyneM, KaK H paHbplI€, CUHTAT, YTO IIPEANOYTECHUS PALHOHAIIBHEL
IloBsTHE HEOPEPHBHOCTH OTHOWICHUS MIPENIOYTEHUS B JIAHHOM Cydae
yA0GHO CPOPMYINPOBATE B CIEHYIOIIEM BHAC.  fiin gifi &

OHPGJ]BHCHHB \ EER TP

OTHOMEHNE IIPEANIOYTEHHS, ONPEeACAEHHOE HA J, sBiIseTcs Henpe-
© pwigibim, ecId s mobsIx norepelt [, L, 1”e 3 MHOXeCTRa -

{ocl0, oL+ (1~ » L'} u {00, N:aL+(1-o)L' <L} "

ABITAHOTCH 3aMKHYTBIMH, OO

[pcanonokeHHe HENMPEPbIBHOCTH 03HAYAET, YTO HEGOBIIHE H3ME-
HCHHSL BEPOATHOCTEH HC H3MEHAT MOPAAKA MPEJUTOYTEHNH MEXTY JBYMs
norepeaMu (ecinu, Hanpumep, L > L, Tou oL+ (1—-o)L ~ L" mpu o,
OJIU3KOM K GIHHHULC).

Kaxk cireayeT B3 aHaIH3a BEIOOPa B YCIIOBHSAX ONPENCIECHROCTH, €CITH
NIPEITOTITSHHA PAllHOHAIbHb] U HEIIPEPLIBHEL, TO OHM IIPEACTABUME! € 110~
~ MOIIBIO (DYBKIHHM ITOIE3HOCTH, T.€. CylIccTByeT (pyHKuHs U, oToOpaxato-
mas 3 B MHOMXKECTBO ACHCTBUTEIBHAIX YHCEN Takad, uto L > L' paBno-
cunero U (L) 2 U (L),

BBcicM DONOMHUTERABRHYIO aKCHOMY, Ha3bIBAEMYH) aKCUOMOU He3q-
EUCUMOCHY.

jos



Sexyun 10. Teopus ovicuduemon nonesnocmu

Orpencneque

OTHOIUCHKC IIPEAIOUTEHHS, OLIPEACICHHOC HA 3, VIOR/IETBOPSCT (K-
CUOME He3asUCUMOCHY, eCTTRIPU IOOBIX [, I ["e S nmobeix ¢ e (0, 1]
[ > L Torna u Tonsko Torna, xorma ol + (- o)L = ol +(1-o)L”. o

ITO 03HAYACT, UTO CITH KK TYH M3 JIBYX JIAITHBIX JIOTEPCH CMEIaTh
C TPETBEH, TO MOPSAOK MPCANOYTCHUA STHX CMeIIaHHLIX JIOTepel Oymet
TAKHM 3KC, KaK M 7151 MCXOOHBIX JIOTCPEH.

AKCHOMd HE3aBHCHUMOCTH 3aHUMAET LEHTPANBHOE MECTO B TEOPUH
BbI0OpA B YCIOBHAX HCONPEUCICHHOCTH, HOCKOIbKY ITO3BOAET 0100pa-
3UTb IPEATTOYTEHUS ¢ HOMOIIBIO (DYHKIHH IIOJIE3HOCTH, KOTOPas JINHEHHA
00 BepoATHOCTSIM. Takyrw (PyHKIIHIO HA3BIBAKOT (Jyukyuet: odcudaemon
ROAESHOCMI,

.
T

Onpenenenue

Lo

Oynxnua nonesnoctu U: 3 — R wmeeT gopay oxcudaemon nomes-
HOCHU, CCIH KaXAOMY BO3MOXKHOMY HCXOAY X, MOXKHO IPHCBOHMTL 1HC-
710 u, TaxuM o0pa3oM, uTo :000H npocTol oTepee L= (p,, ..., py) CO-

OTBCTCTBYET U (L) = 2 P O

Oyarnus U, oﬁﬁana}omaﬂ 3THM CBOMCTBOM, HA3bIBAETCS Pynryueil
OHCUOGEMOU nOAEIHOCIU TUTH diyukyueld noresnocmu thon Hetinana —
Mopeenwmepna.

TepMHH «OXHAaeMas TIQIE3HOCT) OTPAXKaeT CICAYIOUIHA MOMCHT:
MONE3HOCTE oTeper U{L) MOKHO PacCMATpPUBATE KAK OOKHIIACMYIO BCITHUM-

HY ITOJIC3HOCTCH UCXO/IOB, T.C. KAK MAaTEMATHUECKOEC OKIIAHHE 3HAYCHUH 1,

Ham HeobxouuMo 110Ka3aTh, 9T0 (PyHKIHA OHIAEMOH NOTE3ITOCTH
CYIECTBYET, €C/M [IPCAIIOYTEHHs YIOBICTBOPAOT BBC/ICHHLIM BLITIIC dK-
cuomam. [1pu goKazareIbCTBE TEOPEMEL CYLISCTBOBAIMS 11aM TIOHaKo6HT-
Cs1 BCIIOMOTATE/bHEBIH PE3yIBTAT, IPEACTABNCHHLIH Kak yTBepxaennc 10.1.

Yreepsxaenne 10.1. CneacTere akcHOMbl HE3ABHCHMOCTH,
Eciu nperiouTeHud, olPENeneHHsie Ha 3, YIOBIETROPAIT dKCHOME
nesapucuMocTr maotepent L, L'e § takopwy, uto L> L', a, e (0, 1), 1o:
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I Bubop & yerosuax neenpedelennocmu

ol +(1—o)L = BL+(1-B)L" rorja H TOABKO TOTHA, KOFIA O[3,

oL+{(—-a)L >=BL+{~PB)L Toraa u toIBKO TOrAa, Koraa o > [ i

ﬂ,DK‘dS&TGJ’ILCTBU OCHOBAHO 1A IPHMCHEHUH aKCHOMEBI HC3aBHCHMOE-
T4. Ero [IpCIIAracTCs IIPpOBCCTH CaMOCTOATCIIbHO.

Y1Bepxacune 10.2. CymecTBoBaHne PYHRKUHHA 05KHAACMOI 11O-
JIE3HOCTH.

[TycTh pattMOHANLIBIC TPSATIOUTCITHS, OTIPEIENACMEIE HA TPOCTPaH-
CTBE JIOTCpCH 33, Y/AOBICTROPSIOT AKCHOMAM HCIPCEPBIBHOCTH H HC34BH-
CUMOCTH. Tor/a 3TH IIPEANOITEHHS MOTYT ObITh MpeACTaBISHb! (yHKITH-
e HONE3HOCTH, UMEIoieH (HopMy O3XMIAeMOM ITOAS3HOCTH, T.6. KAKIOMY

Hexoy s {(s=1, ..., 5) MOXIIO TPHCBOUTR GHCITO 4 TAKHM 0DPa3oM, ITO
mu mo0blx JByX notepeit L=(p,, ..., p,) U L'=(p/, ..., p5): L L
5 5
/!
paBnocHnLo 2 4P 2 Z“s b;.

¥

Hoka3aTenseTBo

| MOKHO TIOKA3aTh, YTO B CH/IYy KOHEYHOCTM MHOKECTBA HCXOIOB H
. aKCMOMBI HETIPEPHIBHOCTH CYUIECTBYIOT HAMMYIAt L ¥ HaHXyuuas L
JI0TCPEN H, TAKHM 06paszoM, s moboit notepen Le S nmeem L = L= L.
JIOKa3aTeNsCTBO JadHoro (akTa NpeAnaragTcsa NPOBCCTH CaMOCTOATC b~
Ho. Bynem cawtars, yto I > L, MHAUC BCC NOTCPCH PKBHBAICHTHBI H YT-
BEPHKACHUE TPHRHANKHO.

Oupenenum U(L)Y=0 n (L) =1. Kaxnomy anemenry /e 3 ro-
CTAaBHM B COOTBETCTBUE YHCIO ¢, TaKOC, UT0 L~o, L+(1—0, yL. Bo-
NPOC COCTOUT B TOM, MOKHO JIM HAlTH TaKO¥ 3KBUBAJICHT 11 JIr000i J10-
Tepen Le 3, M IUHCTBEH 1M DTOT IKBHBALCHT.

IToxaxeM, 9T0 (, CYIISCTBYET AAIOTHUIIO TOMY, KaK MBI ATalH B
Cityyae ¢ 0OBITHOK yHKIHCH nonc3nocTi., PaccMOTPUM MITOKCCTBA

B={ae[0, 1:al+(1-a)L > L}
W={ael0, lJ:aL+(-)L <L},
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Hewyuan 10. Teopus osicudaemoil nonesnocmu

ITockomeKy MPeANoUTCHHS IO YCIOBHIO ABIAIOTCA HETIPEPhIBHEIMH,
10 00a MHOKECTBA 3aMKHYTEL. KpoMe Toro, HTM MHOXECTBa HEILYCTHIC.
MHozxecTBo B comepxut O=1, mockoaeky L > [ ans mo6oii motcpen
Le 3, amuoxecrso W conepkur o0 =0, Tak kax L > L pis mo00ii no-
Tcper Le 3. B cmny nonmore! npeanourcimit modoe o€ [0, 1] scxwur
mbo B oxHoM, MO0 B HpyroM MHOXeCTBax (imbo B 000MX) U mOTOMY
o0LeAHHEHHE MHOKECTB JaeT oTpe3oK [0, 1] — cBA3ZHOE MHOKECTBO.

Hrak, B u W— ucnycThlc, 3aMKHYTBIC MHOKCCTBA, d UX 00beauue-
HHUC FBIACTCA CBARNEIM MHOXKCCTROM, CITEIOBATEILHO, TICpeceucHue B u W
HeIycT0. DT0 03HAYACT, yro A 1000 norepen Le J cymecTByer
o, €(0, 1] rakoe,uro o, e B m o, €W, re. o, L+(1—0o; )L~ L

TToxaskeM, 4ro NOCTPOEHIIOE OTODPAKEHUE ABIISICTCS OHO3HAUHEIM,
T.¢. (f, CAMHCTBCHHO. [Ipe/InonokuM, YTo CyILECTBYIOT O, # (.. TaKHe, Y10

o L+(l-aDL~L u ol L+1-o2)L~L.
Jna aupeneneHHoCTH GyieM CYHTATS, UTO0 ¢, > 0. DTO O3HAYAET,
qTO () AaeT Gonburyio BeposTHOCTL L (ydmicro wexoaa), uem o H
[IOTOMY COITIacHO YTBepkAcHUI0 10.1 nmeem

o) L+ (-0 )L >0l L+(1-07)L,

9T0 B CHJIY TPaH3UTUBHOCTH NPEANOUTEHHH 03Hadaer, uro L~ L. Tloy-
YCITHOE IIPOTHBOPEUHE [IOKA3LIBAET CAMHCTBCHIIOCTD O, . |

[Toxaxem, YTO MOCTPOCHHAS TakuM obpazoM GyHkuma U(L)=q,
ABIACTCH (YHKLHCH II0JIC3HOCTH, TPEACTABIAONIEY HCXOAHBIS [IPENIIOT-
TerHd. [lo noctpoennto L - L' paBHOCHIBHO TOMY, HTO
ocLZ +(1-0, )L> a’L L+ (1~ C“;_)éa a 3T0, B CBOIO 0UCpelb, B CHIIY YTBCp-
xacnus 10,1 3KBUBANCHTIO O, > (1.

Haxonew, HoKaKeM, 9410 TocTpoeHHas GyHKImA noiesnocta U(L) =
=0, HMeeT GopMy OKHIAEMON IONIe3HOCTH, T.€. s JIObIX L, L'eSwn
pe {0, [l umecT mecTo

U(pL+(1-p)L")=pU(L)+ (- p)U(L),

e U(L)=o,, a UL =a;. |

Mo nmoctpoennio GyHKUHA MONEIHOCTH [, ~ ¢ LZ+(1—{1 L. Pac-
CMOTPHM KoMOMHANMIO noreped L u jjotepen L ¢ secamn p U (1— p).
flockompky pe[0, 1], TO B CHIYy aKCHOMEI HE3aBHCHMOCTH 3KBHBAJICHT-

TV T
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1. Bwbop 8 ycnoaunx neonpederennocmu

HOCTH JIOIBKTIA COXPAHHTLCA U U1 00pa30BAHHBIX TAKUM 00Pa3oM CI0kK-
HbIX JIOTCPEH, T.C. ' '

. 4' -'.

pL+(1-p)L ~ p(chZ +(1- ocL)}:) +Q-pL. L
Anasioruunio s gotepen L' myeeM L' ~ o) L+ (1— o)) L. Pacemor-

- puM KomOWHanHW0 Jotepen L u motepen o, L+(1—«, )L ¢ Bccamn
(1- p) np. Toraa no akcHOME HE3ABUCUMOCTH TIOTTYUHM

. | (1-pL + p(aLZ.+(1.—aL)L,)~ .. \
S - ( - p) (Ot'},z +(1-a JL) +p (Oﬁ L+(-a, )f:)-: |

| IMockoubKy, KaK OLL10 YCI0BICHO, A1 aTeHTA BAKHE! UL QUHATL-
. HBIE BEPOATHOCTH KKIOIO HCXONE, 4 HE TO, KaxuM 00pa3oM onu nosyue-
. HLI, TO CTOALIAs COPaBa JIOTepes IKBUBAIIEHTHA CJIENYIOLICH!

[ { %
RS S,
|

(A= p)(et, L+ (1~ e )L )+ ((o, L+ (1=t L) -
~ (1= pyaiy + poe YL+ {(1- p)A- o)+ pl— o)) L.
HT&K, [IOHY‘ICHHEUI LICITOYKA BKBI{BaHGIITPIOCT'Cf:I 03HaA1acT, MTO

pL+ (=)L~ (1= p)ot, + por ) Le (1= p) (1= 0t + pll-0))) L]

g

__ Takrm oOpaszom, cornacHO ONHcaHHOH BBIE OPOLEAype HOCTPOe-
s Hug QYIKIVH TORR3NOCTH, g

U(pL+1-p)L')= poy +(1- p)at,

T.¢. NOCTPOCHNAs YYHKIHS JHIIEHHA 110 BEPOATHOCTAM H, CJIS/IOBATEIBHO,
UMECT QOPMY OKHJJACMOIT TTONE3HOCTH, W

Kak MBI 35acM, 0OBUTAs PyHKIMA NONCIHOCTH SBAACTCA OPAHHAND-

HOH M [I0TOMY AONYCKACT JIIOOBIC TONMWKHTELIBIC MOIIOTOHIEIE TTpeobpa-

soBanust. B cnydae dyHxumu oxpaaemol 1oNe3nOCTH AATEK0 He Bee Ta-

KHe npeodpa3oBaHua LOmycTHMEL. CoXpaiarOuHMHE ITOPANoK GyAyT nunih

adupurubIe NpeobpazoBaHud, ¥ IIOTOMY MBI MOKeM TOBOPHTE O €IHTICTBEH-

HOCTH (YHKIHH 0XKUAaeMON LIONC3HOCTH ¢ TOUHOCTH 10 adQYUHHLIX Ipe-

o0pazoBaHuii,




Jexkyus 10. Teopus oxncuduemon noaeanocmuy

Yreepaxaenne 10.3. EXHHCTBEHHOCTD (PyHKUNN OKHAEMOI MO~
JIE3HOCTH,

Ecnu pyrxkmus u: § — R — GyHKORA osxuiaeMoH noiesnocta GpoH
He#imana — MoprenwTepHa, IpcacTasisiomas NpeaiouTeHus, onpeac-
neHHBIE HA 3, TO i — npyrad (yHKUUS 11one3HocTH ¢or Helimana —
MopreHInTepHa, OTpaxaronas Te e NPSIHoYTCHHS Ha S TOIVIa U TONBKO
TOIN4, Korga CYIHCLTBYTOT YHCHA B>O M Y Takuc, yro (L) = ﬁu(L)+y
st o6oit Le 3. e

JokazatenbCTBO

Ecnu u(l) — dyaxnus oxuaaemon none3Hocty (o Heitmana —
Mopmﬁm'repna u d(L)y=PBu(l)+y, T0

W(L)=Pu(L)+y=BD up, +y=3, p,Bu, +7)=, p.i,,

T.e. # — QYHKOMA OKHAaeMoif no;esHoctr ¢poH Heiimana — Moprerm-
TepHa.

Jlokaxewm obparnoe. Ecnw «(-) u #(:) uMeror hopMmy oxunaeMoH
NONE3HOCTH M NPCACTABNAIOT OJIHH H TC Xe INPCAIIOUTCHHUSA, ONMPCACIEH-
HBEIC HA MHOXKCCTBE 3, TO CylncciBYrOT Takue udcaa >0 u ¥, 4910
A(Ly=Bu(Ly+vy mmsscex Le S.

fTycts L — mammyuanias § L — Fauxy/[mas JoTepes u, TaKuM 06-
paszom, 14 mobou soteped L€ 3 HMecM 3 > L > L, 410 03Ha4aer, 410
u(L) S u(Ll)y<u(L). ByneM cuurarh, 410 L » L, uaaue Bee JIOTepPER IKBH-~
BAIICHTHBI i YIBEPKASHAE OHEBH/IHO.

PaccMOTpHM NOAE3HOCTE, COOTBETCTRYIOMIYIO IIPOMU3BOALHOM NOTEpCC
Le $, torma y(Ly<u(L)< 11(L). COOTBETCTBEHHO MOHO HAHTH YACIO

e [0, 1] Takoe, 4ro w(L)=38,u(L)+ (1-3§, Ju(L). Taxnm obpazom,

_u(L)—u(lL)
w(LY—u(L)

Hockonsky u(l)=23 u(z)+(1 8, u(L), T0 L~8,L+(1-5,)L.
Tax xak {f OPEICTABIIACT TC K€ MPESTOUTSHUSI U UMEeeT (bopmy OXKUIAC-
MO MOIE3IHOCTH, TO

ALy = (8, + (1=8,)L)=8,(L)+(1-8,)i(L) = A(L) +8, (ﬁ(ZJ ~—z."5(_L_)).

T s T L—_-“-.;.-_:-.
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I Buibop & yerosusx Heonpedenenrocmu

IToncrarnssg HalAEHHOS BHINIEC BRIPAXKEHHE IR §, , TONy9aeM, 9T0

R =L+ 8, (D) - i) )= (L) + D) 7B a7y~ ) =

me u(L)~u(L)
R u(L)~—u(L) va | 1- (L)~ (L)
o w(L)— (L) u(L) —u(L)
PIJIH R

coa(Ly=Bu(L)+y,
raenPas ”(L} i )>0 " ’Y*'u(L) 1{&14)_ EUL
u(L) u(L) o u(L)-—u(L)

Brifop arenTa u TeopHs 0:KNIACMOU noneaﬁ:(‘mfﬁ:.

L NpodiieMbl HECOCTLIKOBKH

Kak Ob010 110Ka3aHO BLITLE, OTPCACICHHC (PYHKUMH (KAAAEMOH II0JIC3HO-
CTH C TEOPETHIECKOH TOUKH 3PEHIA KOPPEKTHO, T.€. TIPH JONOTHEHHM CTaH-
JAPTHOIO CAMUCKA NPCANOI0KCHHH aKCHOMOH HE3aBUCHMOCTH TaKas QyHK-
nHs cymecTsyer. CaMa akcCHoMa JTE3aBHCHMO CTH TaICKe 11a TTIEPBBII B3I/
- BITOJTHE COTIACYETCH ¢ HATYHMTHBHBIMH IIPEACTaBICHHUAMH O HOTPEOHTENE-
CKOM BbIOOpE, HO B AEHCTBHICILIIOCTH BRIOOP MOTPCOHTENEH NANCKO HC
BCEINa YKMAABIBAETCA B PAMKH, ONKMCAHHBIE TeOpHEH. PaccMOTpHM Kiac-
CHYCCKHUL ITPHMCDEBL, ACMOHCTPHPYIUIHC PACXONACHHA MCKIAY TCOPETH-
" HECKHMH PEe3yNpTaTaMH H peabHbIM BEIOOPOM NOTpeGHTENE.

Npumep 10.1. [Tapagoxe Anne,

B skenepuMerTe, OLIUCAHHOM Alle, paCCMaTPHBAETC BHIOOD MEXk-
Iy OBYMS NPOCTLIME JIOTEPESIMH, HCXOAaMH KOTOPBIX ABISIOTCA HEHEX-
Hele npr3el, Crenya Ajnre, TPEACTABUM CHTYALHIO C TPEMsI MCXO;1dMH, KO-
TOPLIM COOTBCTCTBYIOT JI€HEXHKIM BBRITIATH! B pasMepc 2,5 MIH J0JIL.,
0,5 mirs noswn. ¥ O gosun TlorpebuTtemo cHaualla IPE/UIAranock CACnaTh
BBIOOD MEXKIY CIISAYIOMMMH ABYMs JoTepesmyl. COTIACHO NepBoi J1oTe-
pee on noxydaer 0,5 MUIH O, 1'apAHTAPOBAHHO, T.€. MBI MOXKEM OIIHCATD
3Ty notepero, kak [, = (0, 1, 0). Bropas sorepes ¢ BCpodTHoCThIO 0,1
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Hexyus i), Teopus odcudaemod noreswocmu

npuHeceT 2,5 MIH 0., ¢ BePOATHOCTLIO 0,89 BBIUIpBINI COCTABHT
0,5 man qomn. # ¢ Bepoatnoctiio 0,01 Brmrpeiur GyaeT paBen HYIr0 HIH
L,=(0,1, 0,89, 0,01). Obpiuro noTpcOHTENL OTIABAT HPCANOUTEHHE
nepBoOH oTepee, T.6. L, ~ L,.

Janec ToMy e oTpeOUTEM0 IPCIIaraiy BRIOpaTs ATy UIIyIo H3 By X
apyrux jgorepeit L, =(0, 0,11, 0,89y u L, =(0,1, 0, 0,9). B ar0ii cutya-
tuM moTpedurens OTAABAIL IPEANOIICHHIE TIOCACHHeH ToTepee, Te. L, = L.

[ToxaxeM, 4TO 110AO0HBIH BHIDOD HIPOTUBOPSHHT TEOPHH OXRHUAECMOH
nosne3nocTh. [lockonexy 1, > L,, TO 3T0 O3HAUALT, 4TO |

(L) =u(0,5)>u(L,)=0,1u(2,5)+0.891(0.5) + 0,01u(0).
[Tpuseas mo00HBIE clTaraeMble, HalfeM
0,11(0,5) > 0,1(2,5) + 0,01u(0).

C npyroti cropousl, L, > L;, 4YT0 paBHOCHIBLHO TOMY, Y10

(L) =0,1(2,5) + 0,9%(0) > u(L;)=0.11u{0,5) + 0,8%u(0)
0,1u(2,5) +0,01u(0) > 0,11(0,5).

Mpa1 IpHUIIH K HEPABEHCTBY ¢ OOPATHBEIM 3HAKOM,

"TaxuM 00pa3oM, Kak MET BHIWM, BRIOOD MOTPEOUTENR BE BCETIA COOT-
BETCTBYET TEOPHH OKHJTaeMOI Moe3HOCTH. [[aHHbI Iapajoxke BOOCICH-
CTBHH IT0IY4ri OOBACHCHHC C TOUKH 3PEHN TCOPHH COXKAJICHHS, CONIACHD
KOTOPOH UCHOBEK MOXKET COMKAIESTH O TOM, Y4TQ OH YIYCTUI TO, 410 MOT OBl
TMOIyIUTh FapaaTHpoBaHilo. C TOUKH 23peHus TEOPHH COKATISHWs BLIOOp
MEKTy ICPBLIMH ABYMS JIOTEPCAMU B 1IONE3Y [, IPOAMKTOBAH TEM, 410 312
JIOTEPES CYJINT BBIMIPBILL C BEPOATHOCTBIO, PABHOM €IMHME, a BTOPaAdA CO-
TIpSDKEHA © PHCKOM OCTaThes BooGIle Oes srurpeimia. Hpw suibope Mexay
ABYM JIPYTHMH JIOTEPEAMH 1M OIHA U3 HUX HC FAPAHTHPYCT BhUAIPLIILA C
OIIPENIENCHHOCTBIO, TIOCKOIEKY OOC TOTEpen ¢ HCKOTOPOH BEPOSTHOCTHIO
AA0T HyJICBOH BRIMrphil. Takum obpazom, npu spibope Mexay L, u L,
MOTHB COAJICHHS HE OKA3bIBACT BILUSAHNA HA BRIOOD MH/IHBUIA.

Ipumep 10.2, [lapagoxe Mamuua,
B manHOM 3KCIIepHMENTE WILTHRKIAM NPEATaraivuch NOTEPEH, HCXO-
JIAMH KOTOPBIX ABJIAOTCA HC ACHCKHBIC CYMMEL, @ OIIPCASIICHHBIC TOBAPLI
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III. Bribop & yoavsusx neonpedeieniocmu

U yCIYTH. PaccMOTpHM CHTYAIMIO ¢ TPEMS BO3MOKHBIMH HCXOIaMH, COOT-
BETCTBYIOIUHMH BapHAHTAM IIPOBEACHUS AOCYTa: MEPBbLA HCXOA COOTBET-
CTBYCT II0C34Ke B BCHCIHIO, BIrOpOI — MOCELIEHHIO KWHOTCATpa M Npo-
¢MOTpY GrIbMa 0 BEHEIHH 1 TPEeTHI — LPOBECHHIO IOCYTa JoMa. Kl3Ha-
YaTRHO HHIHRHIBI PAHKHPOBAIH 3TH HCXOJBI CIEAYIOWUM OGpa3oM: ca-
MBIM JKETAHHEIM HCXOIOM OHH CHMTANHK MOE3AKY B BeHermio, 3aTemM — QuanM
0 BeHeunH 1 HauMeRee [TPeoITHTS/IFHBIM OBLT JOCYT, MPOBEAEHNBIE T0MA.
Janee 3TM ¢ MHIABHIAM OBITO MPETOKEHO BHIOPATh MEXKIY CIEAYIO-
mEMH JoTepesamu. Jlotepes L, cymuia moesaky B BeHCIMIO ¢ BepOsTHO-
cthio 0,999 u ¢pmwisMm o Benenmu ¢ sepoatnocteto 0,1, a motepes Ly, —
¢uem 0 Bencnuu ¢ BepostHOCTBIO 0,999 1 ocyT, poBeIeHHEIR 10Ma, —
¢ BeposATHOCTRIO 0, 1.

MOXKIIO IOKa3aTh, YTO HILMBHI, 1IPEANOYIEHUS KOTOPOX0 PaiivoHalih-
HbI ¥ YIOBIETBOPAIOT aKCHOME HE3ABUCHMOCTH, JIOJKEH OLLT OB IPEeIIOUCCTh
aotepeio L, motepee L, : L, =(0.999, 0,001, 0)> L, =(0, 0,999, 0,001).
OIHAKO B IKCITEPHMENTAX HHAUBUALI HHOTAA HMCIIH 0OpaTHBIE LIpeanod-
TCIHA, BEIOHPAs JIOTePCIO L. JTH 110AH 00bACHAIH CBOH BHIOOP TEM, UTO
B CI1y4ae CCIIM OHM He NoeAyT B BeHenno, ux npequouTeHid OTHOCHTEb-
HO JIRYX APYTHX ATETEPHATHE MOMEHAIOTCH, TTOCKONLKY OHH OYIYT HaCTOIb-
KO paccTpocHbl HeCOCTOABLICHEA NOC3AKOH, Y10 (prilbM 0 BeHenuu mHb
yeyryouT ux coctosue. Takum o0pa3oM, Ha TPUHATHE PEIIECHUH MOXKET
OKa3BIBATH BIUSHUC U MOTHR pasoyaposanus.

PerneHne jaHHBIX MapagoKCOB MOXeT ObITh HAHIEHO B HEKOTOPOM
ocnadbneHny akCHOMET HE3ABUCHMOCTH.

HecMOTps Ha OTMCYEHHBIC HaMH NMPOTHBOPEYHA MEKAY BbIOOpOM
noTpeduTeneil 1 TEOpUEH 0KHI2EMON NMOE3HOCTH, B JAILHCHIICM aHa-
JTM3C MBI BCC e OyaCM NpCaImonaraTh, 4YTo akCMoMa HE3aBHCHMOCTH Bbl-
MOJIHAETCH H COOTBETCTBEHHO IPEANOYTEHHA IIPEACTABHMBI C HOMOLILEO
QYHKLHH 0KUAACMON MOAC3HOCTH.




Jexyust 11, Henexcroie nomepen 4 OmuouieHue K pUCKY

v Jlexumua 11

JleHesKHbIE JIOTEPEH H OTHOILIEHWE K PUCKY

PaccMoTpHM 10TEpeH, HCXOAAMH KOTOPHIX ABIAKTCS HE NOTpeGuUTens-
CKHE HabOphl, @ HEKHE JIEHCIKHBIC CYMMEI. Takue JJOTepCH HA3BIRAKOT Je-
HEXHBIMU orepesmy. CyMMy neHer ynodHo paccMaTpHBaTh Kak Henpe-
PBIBHYIO ICPEMCITHYIO, XapaKTCPU3ys €€ mocpencTBoM (yHKIHH pacnpe-
aenenns. Mel Oynem cyuTaTh, YTO TEOpPEMa O CYIUCCTBOBAHHM (QYHKLIUU
OXHIAEMON MOJIE3HOCTH, KOTOpas Oblna J0KazaHd HAMH 1S KOHCYHOTO
YHCI[A HCXOI0B, HMCCT MCCTO M IIPH KOHTHHYYME HCXOHOB.

Wrax, qoTepes — ciiyudaiiHas BenwiHHA X, TPMHHMAIOMIAs 3HAUE-
HUS x& R. Torjna Mpl MOXKEM OITUCATh JIOTEPSH0 MOCPEACTBOM QyHKIMY
pacnpeaencHus F(x)=Prob(x¥ £ x), T.c. BEpOITHOCTH TOTO, 4TO cHygaii-
Hasl BeJJHYHHA X IIPUMET 3HadeHue, MeHbLuee WIH paBHoe x. OyHkuud

0xXuAacMON nonc3nocTy npumer sy U(F) = Iu(x)dF (x). Oyaxuuo

U (-), onpenensaeMyro Ha TOTEPEsSX, MBI HazbiBaeM QYHKITHCH MMOTE3HOCTH
(rori Helimana — Mopresmrcpnia, a PyRkIuio 4(X), 3aBHCATIYIO OT CyM-
MEL JICRET (OOraTcTBa), IPUHATO HA3BIBATE AACMEHMAPHON (DyHKYLEl NO-
nesHocmu WA Qyniyuen noaesnocmu bepryanu. Hanee G}QI.GM CUMTATD,
yTO 1{X) — HEMpPepLIRHAA, BO3pacTalonad (pyHKnHﬂ R S K

T T o . R
B SO A A 14

[ Onpenenenue R

bynem roBoputh, 9T0 HHAUBHIL HECKAOHEH K PUCKY, €CITH 110das JIo-
Teped F e S Jjuis nero He Ay4dlIe 0XKUAAEMOTO BBIMTPLIMIA 3TOH TOTEPEH,

) IX(fF (X), LOAYYEHHOTO € OMPELENECHHOCTDIO,

Ecau wsauBia CTPOro IPEANOUHTAET OKUAAEM b BLIMT DI CaMol
nOTepes, TO TOROPAT, YTO OH CHIPO2Q HECKAOHEH K PUCKY WIIH 9TO OH SBMIA-
eTCs puckoghobom.

Bynem roBOpHTE, YTO HHIHBM/L iteidmpaien K pUCKY, €CITH OH BCETIA
OC3pa3aMyCI MCKIY OTEPECH U Ce OXKHJIAEMBIM BLIHTPBIILICM, 1101Y9EH-
HBIM € OIPEUETIEHHOCTBIO.
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ByneM roBOpHTE, 9TO HIJTHRUMI CKAQHEH K PUCKY, €CIM OH [IPEATIOUH-
TaeT MmoOyIo HoTeperd F e J ¢C OKHIACMOMY RLIMIPBLILLY, ITOYYCHHOMY
¢ OTIpe/IeNeNHO CTHIO,

Ecmy MHAMBHI CTPOTO NMPCANOYMTACT JAOTEPCIO CC OKHMIAEMOI Be-
JIHIUHC, TO TOBOPSIT, YTO OH CIMPOZO CKACHEH K PUCK)Y IV 9TO OH ABJIIeTCA
puckothuion, o

Ecny npenmouTeHust SKOHOMHUECKOTO arcHTa NPCACTABHMEL C IO0-
MOLIBIO (DYHKITHH OXKHAAEMOH IOAC3HOCTY, TO HECKIOHHOCTD K PUCKY 03-
Havaer, 4To w1 oboil GyHKumy pacupeneneHus F/(-) BBINOIHAETCA CO-
OTHOLICHHE

U= J.zi(jr)dF(x) < u(J.xdF(x)).

JTO TAK HA3BIBAEMOE HEPABEHCTBO fieﬁcel—la, KOTOPOE CITYXUT oIpe-
NEICHHEM BOTHYTOH (YHKITHH, T.€. HECKITOHHOCTh K PHCKY SKBHBAJICHTHA
BOTHYTOCTH ANICMCHTApHOM QyHKmy noaesHoct #(x). g pucxodoba
COOTBCTCTBCHHO #(X) CTPOro BOIHYTA.

AHAIOrHYHOE HEPABCHCTBO A/l CKJIOHHOIO K PHCKY areHra Oyzier
HMETH OOPaTHBIN 3HAK:

U(F) = [u()dF ()= u (j xdF(x))

At oboit GyHkuy pacupeneiedus (). TaxuM 00pasoM, CKIIOHHOCTh
K PYCKY DKBHBAJIEHTHA BBITYKIJIOCTH IEMEHTAPHOHN QYHKIIMHU ITONe3HOCTH
u(x), a g puckodua 3Ta GYHKIUS CTPOro BLITYKIIA.

HeliTpansHOCTS K PHCKY 03HAUaeT PABEHCTBO 0XKUIASMOM 11011€3HO-
CTH M II0JIE3HOCTH OT OXKUIAEMOTO BHIUTPHIIIA R

U(F) = [u(x)dF (x) =u( f xdF(x))

A mobol F (), 9TO COOTBETCTBYCT THHEHHOCTH 1(X).

Becw nocnegyronmii anaius Oyser B OCHOBHOM CKOHLEHTpUPOBAH
HA H3Y4CHWM NOBEACHUS aTeHTa, HCCKIOHHOTO K PHCKY. J{ng ananusa no-
BEJICHHA 3TOI0 areHTa yI00HO HCIOIB30BaTh cnenymmy}o KOHLIETIUIO
OEHEXHCHOR0 IKBUBUACHIMA JIOMEDE.



Hewyun 1. Heneacrvle A0mepeu u Omuowerie K pucky

Onpenenenuc

Henexcuvim sxeusanenmom nomepey F(-) 6yneM Ha3pIBarbL CyMMy Jie-
HeT ¢(F') (MOIMy4CHHYIO C ONpeIe/ICHHOCTEIO), KOTOpas IIPHHOCHT HHAUBHTY

TAKYIO e 1I01€3HOCTh, KaK M JaHHAA JIoTepes: u (c(F )) = IH (x}dF(x). O

Ha puc. 11.1 n3o6paxken JgeHeHBIH SKBHBAJIEHT A4 JIOTEPEH ¢ ABY-
MA UCXOaMHu. JIns TOro 4To0m ONPENETHTRL JCHEKH I DKBUBAJIECHT, CHA-
Yaga HAXOMWUM OKHIACMYIO NMOAE3HOCTh JoTepen pul(x)+ (1 plu(x,),
a 3aTE€M ~— CyMMY ACHET, PHHOCSIIYH TAKYIO K€ MOJC3HOCTD:

| ©u(e(F))= pu(x)+ (- pu(x,).
SRR SIS TTonesnocmo

ul(x)
pu(x) +{1- pu(x,)

R E I

u(xgj

Bozamemao

Puc. 11.1. lenexiiniit 5KBUBAIEUT AQTEPEU

Kak BHIHO H3 PHCYHKA, JICHE)KHBIH SKBHBAJICHT OKA3AJICH MEHBLUC
oxHaacMoro 6orarcTsa: ¢(F) < px, + (1= p)x,. Moxio mokasars, 4To 310
COOTHOIUCHHC HC CILYYaHHO: JUIM arcHTa, HCCKIIOHHOIO K PUCKY, AEHEXK-
HBIH OKBUBAJICHT NOTEPEH HUKOTAA HEC TIPEBBIILACT BEJIMUMHB] OKH1aeMO-~
ro forarcrea.

Yreepokaenue 11.1. XapaxkrepucTuka 1eCKJIOHHOCTH K PHCKY.
JL1g HIAHBHAA, HECKIIONIIOTO K PHCKY, IGHC/KIILII DKBUBAIIEHT JTOTE-

PEH HE IpeBbULACT OKUIAEMOIT BeJIMaHHBI 310K norepen: ¢(F) < deF (x)

Jandg noboi F(-).
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JToka3aTensCcTRO

COIMACHO ONPENENEHRIO NEHEKIOTO SKBHRANCHTA IMeeM 1 (c(F)) =

= _[lt(X)ffF (x). JIns HCCKIOHHOIO K PHCKY MHIHBUAA OXKHAaeMast ITOe3-

HOCTB OT JIOTEpeH He 0OARINe MONe3HOCTH OT OXHUIAEMON BEIHYHHE! BhI-
HTPBIOIA 10 3TOH J1I0TCpCe J.u(x)dF(x) <u (deF (x)), 470 JacT ClIeRyI0-
1LYIO0 TCIOUKY !

u(c(F)) = [u(x)dF () <u( [ xdF (x)).

[NockonbKy sreMeHTapHasA (JyHKIUA TOIE3HOCTH () ABIAETCA BO3-
pacTaroILEH (COMMACHO CJICAAHHOMY B HAUAJIEC JICKLHH MPEAOIOKEHHIO),

TQ C(F)ijdF(x). u

CYUI@CTBYCT CLIC O1HA KOHUCHLHS, OTPAKAloUas OTHOEHHE aI'¢H-
Ta K PACKY M TCCHO CBA3AHHAA ¢ NOHATHECM JICHEXHOI'0 3IKBHBAJICHTA. IT10
KOHNCNIIHA Rpemul 3d pUCK, KOTOPAAd MOKA3LIBAET, CKOJBKO IOTOB dAr€éHT
3aILIaTHTE 32 H30aBICHHE OT PHCKA. '

OnpcacneHuc

Ipemueri 3a puck P(F) nng AHaUBHAa, 00IaAalONIero JIoTCpeei
F(:), OyZeM H43DLIBATH Pa3HHUIY MEXIY O’KHIACMBIM BBIMIPEIILICM JIOTC-
PEH H €€ NCHEKHBIM 3KBHEAICHTOM

p(F)=fxdF(,r)—c(F). oo

" Ha OCHOBE HECKONBKHX IPUMCPOB LHOKAKEM, KaK Hcﬁdﬁﬂéﬁéjéﬁ m};—
LEAAs OXKUAAEMOM OIE3HOCTH. -
Mpumep 11.1. Cnipoc Ha cTpaxoBky.
" PaccMoTpHM HHAMBHAA-pYCcKo(0Ba, MPEAIIOITeHHS KOTOPOTrO OLH-
ChIBANOTCA oxkuaaemol dyakuucii moncznoctu. [lycts 6orarcTeo 1aHHOTO
AreHTa PAaBHO W, OJHAKO CYIIECTBYET BO3SMOKHOCTD ITOTEPH JACTH 3TOTO
GoratcTRa B CHITY HaBOAHCHHA. Ecaw HaBoanenue npoH3oHaeT, TO 3TOT
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Aexyus {1, Jenencunie 1oMeEpen 1 0muomene K pucKy

MHAHBH) TIOHECeT 1TOTepH, paBHele L, 0< L < w. BepoaTHocTh, HaBonHC-
HuUsA paBna p, rae p € (0, 1). CrpaxoBas KoMmiaHus IPEANaraeT CTPaxoBKy
OT HABOAHEHUS: ¢JIHHHULIA CTPAXOBKYU CTOMT Y 33 KOXKAYIO SAHHULYY 1IOKPBI-
THA (T.€. B CJIy4ae HABOJAHEHHA HHIMBH/TY TapaHTHPYETCS BRITIIATA B PA3MEPE
1). TycTs z el — 9TO KOTHYECTBO CTPAXOBKH, ITOKYIIAEMOH WHIHBH-
J1oM. CKO/IBKO CTPAXOBKH KYIIMT HHAMBUA, T.C. KAKOB CIIPOC HA CTPAXOBKY?

Ecnu MHOMBHL KYTIHT Z €AMHHLL CTPAXOBKH, TO ¢ro 00rarcIBo B Ciiy4ac
HABOIHECHHS COCTAaBHT w— L+ 7Yz, a OpH OTCYTCTBMHM HABOJHEHHA —
w — Yz, BetOnpas BeltnauHy z, HHAABA MAKCHMH3UPYET QYHKITHIO OXKH/1ac-
MO MTOJIE3HOCTH: .

max pu(w - L—yz+2)+ (1= pu(w-yz). o

B onTHMAaneHOH Touke 2 OydyT BEUIOJIHATHECA YCIIOBHA:

pu'(w~L—vyz + 2 )1=y)+ (- phu’(w -y M~y) <0;

pi(w—L—vZ" + )0~ + (1~ pu'(w-~yz M=y)=0, ecin z > 0.
3aMCTHM, YTO B CHITY CTPOroH BOFIYTOCTH QYHKIHH OXHAACMOIL
[IOJIC3HOCTH arcHTa-puckodo6a BEIMUCAHHEIE BEILIC YCIOBHUS NTEPBOTO 10~
PAAKA SBIAOTCA HEOOXOAUMBIMH H AOCTATOUHBIMU yCJIOBHAMM I1o0aib-
HOI'0 MAKCUMYMA.
byzer mu penienue areaTa BHYTPEHHAM W YITIOBBIM, T.€, OyaeT 1H
OH TOKYIaTh CTPAXOBKY UIH OTKAXKETCA OT ee Nmokynku? OTBeT HA 3TOT
BOIIPOC 3aBHCHT OT COOTHOIIESHHSA BEPOATHOCTH HACTYNIICHHS CTPAXOBOTO
ciayuas (T.€. BCPOATHOCTH HABOAIICIIMA) M LCHBL CTPAXOBKM, Ipejuiarac-
MOH CTPaxOBOH KOMIIAHHCH, 4 TRKXKC OT €0 OTHOIIEHNA K PHCKY.
PaccmoTpnm, HanpumMep, ciryuyai akTyapHO CUpaBeJIHBOH CTPAXOB-
KH, T.€. TAKOH CJIy4aii, KOT/ia BEPOATHOCTS HACTYINIEHHA CTPAX0BOT0 CIIyvast
paBHA CTOMMOCTH CAMIIMITH CTpaxoBkH, Y = p. TMoucMy Takas cTpaxoBKz
HA3BIBAETCA aKTyapHO cripaBeAnuBoit? [peanonokum, 9T0 ¥ CTpaxoBOH KOM-
[AHUK HET OlIEPAallMOHHBIX U3AEPIKEK U €ANHCTBEHHbBIC H3IEPKKH CBA3AHE
C BBIILIATOH 110 MOJKHCY CTpaxoBanus. Toraa oxugaemas MpHUOBITE QUPMET
paBHA YZ — pZ (crpaxoBasf KOMIIAHKSA NOIYUYAeT OT HHAMBHIA YI B Kaue-
CTBE TUIATHI 3@ NOJTHC ¥ C BCPOATHOCTBK) p BBILIAYMBACT CTPAXOBKY Z).
IIpu Y= p omugaemast TpUOBLIL OKA3KLIBAETCS HYIEBOH HE3ABHCHMO OT
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TOTQ, CKOJIBKO CTPAXOBKHU KYILIENO (37eCh JCI'KO MPOBCCTH 4HAJOTHIO ¢ KOH-
KYpPEHTHBIM PLIHKOM). 3aMCTHM, YTC HAILK PACCYKICHHI BEPHBI TOJIBKO TOT-
Ia, Korua pHpMa TOMHO 3HaeT BepOs THOCTE HACTYILIEHHS CTPAXOROTO CIyvasd,
T.€., B YACTHOCTH, TIpH OTCYTCTRUH ACHMMETPHH HHQOPMALIHH.

Takum oOpazoM, B ¢Tydae akTyapio CIPaBeUTHBOH CTPAXOBKM YC-
JIOBHSA TIEPBOTO NOPSAIKA 3a1a49H MaKCHUMH3ALMH 0XHAAEMOH I101€3HOCTH
MOKHO Nnepenucark B CleyIeM BUAC:

u’(w ~L+z (1 —y)) - (w=yz7 )<0;

u’(w—L-Pz*(l—y))-—u'(w-'yz*)=0, ecn z > 0.

3aMETHM, YTO YCIIOBHC IIEPBOTO MOPAAKA HE MOKCT BbIITOJIHATECS KaK
CTPOTOC HEPABCHCTBO, T.C. 2 HE MOKCT PABHATHCS HYIHO. JICHCTBHTEIBHO,
NycTh JUTS HCKOTOpOro nHausuaa z =0 (B Hauicii 3ajade WHIUBH) OTIpe-
ACIEH JOBOIBHO «00LI10%, TOCKOIBKY HAM H3BECTHO TOIBKO, YTO 0T HECKIIO~
IICH X PHCKY, 110 KOHKPCTHBIA BHJT €ro (JYHKIHH MOJIC3HOCTH M HCH3BEC-
TeH). Tord COmacHo yCIoBUIO NepBoro nopsaaka i’ (w— L) < u’'(w). C npy-
roit CTOPOHBI, w— [ < w, 9TO ¢ Y4€TOM YOBIBAITHA NPE/Ie/ILHOIM MOTE3HOCTH
(B CHITY CTPOTOH BOTHYTOCTH ) JaCT NPOTHBOUOIOXKHOC [0 3HaKY HCPaBEH-
cTBO! i’ (W~ L) > 1’ (w). TIomydIcHHOE IIPOTHBOPCUHE 03HAYACT, 9TO 2 >0.

[ockonsky z > 0, To YCHOBHE IIEPBOTO MOPAKA 33/1a9H MAKCAMH32-
LHH O’KHJIaCMOT TTONIE3HOCTH OYJIET BRITOMIATHCA KaK PABCHCTRO!

® %
Ww—L-yz +z2)=v'(w—vyz).

Tak Kax HyHKIps mone3HoCTH 1(+) SBISETCA BO3PACTAIOINEN H CTPOTO
BOTHYTOM, TTOCIEHEE YCJAOBHE OyJeT BBIIOIESTLCA TOIZA M TOMBKO TOINA,
KOTZa apryMEHTHI (DyHKIMM B JIEBOH U IPABOH HacTH BBIPAKCHYA PABHEL, T.€.

- ¥ ® * .
oo w—L-yz +z =w—yz
HITH
2 =L
Hrak, arcHT-prckodob OyeT mpeabIBIITE NOTOXKHTCIbHbIH CIIPOC

Ha CTPAxOBKY H KYIIUT MOJIHYHK CTPaxoOBKy, CCIIH YCIIOBHA CTPaxOBaHUMI
aKTyapHO CIIPaBCIJTHBEL. . S . '
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Hexyun 11, JQencowcnvie somepen 4 omnoenye k pucky

3anavy TIOMCKa ONTHUMalIbHOTO YPOBHS CIPAXOBKM, Kak QyACT rmoka-
JAHO JATeC, MOKHO IPCACTARHTE B TEPMHUHAX CTAHAPTHOH 3ajauy Max-
CUMM3aIuN (PYHKLHM NOIC3HOCTH Ha DIOMKESTHOM MHOXKECTBE, H3MEHHE
HOHSITYA LEH, 10X0/a H TOBAPOB.

Tlpumep 11.2. Cupoc HA PUCKOBBIA AKTHB,

TIpeanonosxuM, 9To areHTy AOCTYIHBI JJHING JBa aKTHBA, MEXKY KO-
TOPBIMH OI1 MOMKCT PACHPENCAHTE CBOE BOTarcTBO, parHoc w. [lepBhiit ak-
THUB — OC3PHCKOBEIN: BIOKHE ¢JIHHUITY B ITOT AKTHB, aT€HT TOMYYIHT €/~
HHULY 00PaTHO, T.€. YHCTAs IOXOAHOCTE MO TAHHOMY aKTHBY pPaBNa HYIIIO,
Bropoii akTHB ~— pHCKOBBIIL, H Ba;10BAS IOXOTHOCTE 3TOTQ AKTHBA SIBIACT-
Csl CIry4aHHOoM Beuauston Z, uMeroniel Gyuxiuio pacnpenenenus F(z),
Bynem cuurtarh, 9T0 OMKHAAEMAs BATOBAA OT/IaYA HA PHCKOBLIH aKTHB TTPe-

BEINTACT BATOBYIO TOXOTHOCTS 110 GE3PHCKOBOMY AKTHBY _[ zdF(z)>1. Obo-

3HAYMM 4Eepes3 ¢ BIOKCHUA B PHCKOBLIH akTHB. Toraa BrokKcHst B Hesprc-
KOBbI cocrasar w— 0. Takum obpasom, roprdeis (¢, w— 0,) HMCCT BaJIo-
BYI0 OXOANOCTB, PaBHYW o7 +(w—0.). ByaeM caurars, 4TO areHT HUMEeT
BO3MOXKIIOCTE SMHTHPORATH BE3PHCKOBRIH aKTHB, HO HE MOMKET SMHTHPOBATE
PUCKOBBIH AKTWB, T.€. MBI 11¢ OyiemM TpeboBaTh HEOTPHIIATEILHOCTH CpOCca
st OE3PUCKOBOTO aKTHBa. Bompoc B TOM, KaK areHT, MPCAToYTeHINA KOTOPO-
IO TIPEJICTABHMbI (PYHKIIMCH OXKHAAEMOI 110IE3HOCTH, pacnpeaeiuT 0o-
FaTCTBO MEKAY STHMH ABYMA aKTHBAMH,
3alHIICM 3a1a9y MAKCHUMH3ALHU OKH1aCMOH ITOIe3HOCTH:

max u{o(z =D+ w)dF(2).

VemoBue neproro mopsaaKa Jis ONTHMANBHOTO YPOBHS BIOXKEHUI B
PHCKOBBLIH AKTHR 0" HMCCT BHJ SPIEARY:

ooy = [z~ Du'(wta(z—D)dF () <0,

weomn & >0, To u(e )= (2=’ (w2 -D)dF(z) =0,

ITokaskeM, uTo (X HE MOMKET ObITh PABHBIM HYJIIO {T.C. ATEHT IIPEAbAB-
JISET HONOKHMTENBHEIH CITPOC Ha PUCKOBBIH akTHB). [JJeliCTBHTENLIO, B TOUKE
o' =0 HMecM
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oo =0) = u’(w)-[(z ~1)dF (2) = u'(w) (J zdF(2) —J.dF(z)) >0,
[Tockonbky u'(w) >0, okugaeMas oTjia4a Ha PUCKOBKIH aKTHR TIPEBHIIA-

€T OTAauy 110 Oe3PHCKOBOMY ZKTHBY (I zdF(z) > 1) H TI0 ONPEACIICHHIO

GyHKIMH pacnpeaencHusd de (z)=1. Ho comacHo yCIOBHIO TMEPBOTO

MOPA/IKA NOKHO BRIIONHATECA coorHomenue ¢ =0) <0. Takum 0b-
pa3oM, MbI IPHILIA K IPOTHBOPEIHIO, H, CICAOBATCIBHO, (f > (), T.€. HC-
CKJIOHHBIH K PHCKY arenT Gy/IeT HIIBECTHPOBATH B PHCKOBBIH AKTHB.

O0nnii NPHHING, TPOWINIOCTPUPOBAHHBIHA NipuMepoM 11.2, Taxos:
€CJIH PUCK ONaroNpHATHBIH (T.€. IPUITOCHT XOMNENCANHIO), TO HECKIOH-
HBIH K PHCKY HHIMBKJ BO3bMCT Ha ccld 4acTh PUCKA, T.C. IPEJIITIOUTET AU -
BEPCHYHUIUPOBATH CBOH MOPTHCIE.

Mopesn ¢ 00yc/JI0BIeHHBIMM (KOHTUHTEHTHLIMH) TOBAPAMM -
H GYHKIHA NMOJIE3HOCTH, 3aBHCAWIASA OT COCTOSTHMA

Hocrponm MOAeIb, HO3BOILIIOLIYIO [PEACTABHUTE BBIOOD B YCIIOBHSX HE-
ONPEIACIEHHOCTH ¢ MOMOIIBIO MOHATHIL, HCIIONB3YEMBIX B TCOPHH BhIOOpa
[pU ONpenesIeHHOCTH. Tak, HampuMep, IePEruIIeM 3ajady NOTPeOHTeIA B
TPagHITHOHHOMN IIOCTAHOBKC, Kak BBIOOP Hammydniero nabopa u3 Olomxer-
TIOTO MHOXECTBA. s 3T0r0 HaM TIPHACTCS MOJTUQUITHPOBATL TIOHSTHE TO-
Bapa, BBEAS KOHTIENIHIO 00V CI08IEHHO020 (KOHMUHEEHMHOZ0) badea.

IIycTs BO3MOXKIIO S cOCTOSHHUIE MUpa (M4 COCTOMHUN TPUPOLE! ), OTI-
PEAETIAEMBIX 3K30TCHIIBIMH (I)aKTopaMH Bynem nymepoBathk 3TH cocTOA-
HUA ¢ NOMOIIBK HHACKeA § =1, ..., S. IIycrn oObekTHBHASA BEPOATHOCTD
v

HACTYILICHHA S-TO COCTOSHUA PaBHA p,, Z P, =

s=]

Onpenencauce

- HazoreM koumunzenmusim 04a20M x,, GPaso (Kom‘paic'r) Ha [ony-
4eHHE i-TO (usrmeckoro Gnara B KONMHYECTBE X, B CIYYAE PealH3aLUH
COCTOSIHUS MHUpa 5, O
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Jexyun 1. Jeneonvie nomepeu U omuoienite K pucky }

B aBHEIIICM B AAHHOMN JICKITHM JUTT MPOCTOTH Gy PACeMAaTpr
- X€HHIN (MK

BaTH IKOHOMHKY, TI€ €CTh TONBKO OXHH PH3AYSCKHH TOBAP ~ \
MOJKEM TPAKTOBATh DTOT TORAp KAK arperupopanmoc guany¢oe bmaro:
B pesynpTare MoXKHO OTYCTHTT HHAEKE dismycckoro Onart d 3HHHCTﬂBﬂT§
KORTHHICHTHOE 671ar0 KaK x_ . Torma Habop (x,, ..., x;) — 3 Habop Kor-
THRTEHTHBIX Grar. 3aMeTHM, 4T MepBOHadTaThHEe 3anacl FAKKS MOTYE
3aBUCETH OT COCTOAHMA MHPA H ITIOTOMY TaIOKC npcacrapitol coboit 11e-
OOp KOHTHHIEHTHEIX O1I4r (M, ..., O ).

OCTaIOCh OLPELCIHTL PEANOYTEHHs Ha HaGopax KOWTHIICHTHEL
6nar. penmourcHus noTpeduTencii Takke MOTyT 3apuceth VT COCTUHHH?‘
MHpPa (HAMPEMED, YIOBOTBCIBYE OT OTRIXA Ha MpHpojic MOKCT 3aBHCCTS
oT noronsr). Bynem canTaTh, uro npegnouTenus, onpeyeetHbic Ha MHC
JKECTBE KONTHHICHTITHIX 67ar, MPEeACTABHMEI C IIOMOLIAO obobmenHO1
GYHKIHH OKHIACMOM TIOJE3HOCTH, Ie yHKOUUA BepHyﬂn‘-'f 3aBHCHT T
COCTOSHHA MHpA. N

OUPEIEIIEHHE | F tr v st iy v i Gt -7

= i:-x]s very -xs) i

PaccmoTrpuM asa Habopa KOHTHHICHTHBIX Omar x ; ,
, X2~ A

x"=(x], ..., x;). Bynem rosoputs, uro HaGOp X HE XyKC gaOHoPa X ’
TOIZIA M TONBKO TOTAA, KOrja m1d moboro se § cymectBY®T (hyHKLHS
u R, —R:

Y pu(x)2 Y pu(x)). o
: : -
IMpumep 11.3. Ipogomxenne npumepa 11.1.

HcnonnayeM Moaeas ¢ 06ycIoBAeHHbIMA TopapaMy AT onucanui
381894 CIIPOCa HA CTPAXOBKY, PACCMOTPEHHOI B IpuMepe ] |.1. B pacemar-
PHBACMOM LPHMEPE eCTh BA COCTOHMA MUpa: Teppoe ~— HABOAHCINC,
KOTOpOE IIPHBOJIMT K MOTEPsiM; 0003HATHM 310 cocTosnne HIACKEOM L (0;11
anoir. Joss — MOTEPH) B BTOPOE COCTOAITHE COOTBETCTByeT 1Y 1410 OTEy
CTBHS HABOTHEHHA, 0603HAIHM cro mrackcoM NL (ot amrit: 119 loss). Ce-
OTBETCTBEHHO PaccMOTpHM JBa 00ycnoBieHHsIx Gaara: x;, norpedie-
HHE B CIIy9ae UOTEPh (B PE3yIbTATE HABOMHEHUA) U X, — potpedIeHne B
clyuae orcyTCTBHS NOTEPh. [TepRONadanm ke 3amack! pexTaBIatoT ¢
Goii cnenryronmii Habop ofycnosncHusiX 6nar (w,, w,, )= "~ L, w).

121



I Botbop & voroeusy HeonpedeaeHrocmu

Haiizem moTpcbnenne arenra B KX/ 10M COCTONHEM, 0603H<1qms ge-
PC3 z BCIHIMHY NPHOOPETAEMO CTPAXOBKH: L

X, =w— L— YZ + 2, | ."'
Xy = W—Yz.
. BLIpEBHB Z W3 BTOPOrO BRIPAMCHHUSA K IOACTABHUB B IICPBOC, LIOJIYYUM
CHEOYIOMIES COOTHOMIEHHE !

L . _ e s
Ly =w=Lr Ly DL

JTO PABEHCTRO ONMUCKIBACT JAOCTYIIHEIS TOTPCOUTCIIO HAOOPEL KOR-
THHTEHTHBIX OJIar ¢, Takum obpazoM, npecrariser CIOMKeTHOS Orpani-
yeHRA 11OTPeOU e, TIC LicHa TOBapa X, PaBHa CAHMIHIE, A IIEHa TOBApa

-
Xy, paBHa ¥ Jerxo MPOREPUTH, YTO BEKTOP NEPBOHATAIbHBIX 3alla-
¥

COB LIPHHAANECKHT OroKeTHOMY orpannuenyio. Hakmon SompxeTroro or-

dx
PaHMYCHHUA PABCH A | . Takum 06pasoM, MBI MOXKEM KH300pa-

dx; 1-v

3HTh 3TO OIrpaHHYCHHE rpad)nqecm{ KaK MIPAMY10 ¢ HAKJIOHOM, PABHBIM

dx
N
- v s [IPOXOJIAIIYIO 9E€PE3 TOYKY IIEPBOHAYAIBHBIX 34I1aC0B, KaK

dx, [-

IIOKa3aHo Ha puc. 11.2,

Kax n300pa3HTE KPHURbIe Oe3pasiindus B IPOCTPaHcTe 00y CiI0BICH-
HBIX TOBAPOB M/1A areiTa, HECKIIOHHOTO K pHCeKy? TTockombky ero pyHk-
A TONE3HOCTH ABILICTCS BO3PACTAIOMEH ¥ BOTHYTOH, TO MHOKECTBO JIyd-
mux HabopoB OYAET BEIIYKIILIM, T.€. KPHUBLIC O¢3pasindug OVAyT BLITYEK-
JIBL K HYaly KoopruHat. Hadimem vaknos xpupsix Oeapasivuns. Ecim dyH-
KI{HA TIOME3HOCTH He 3aBHCHT OT cocTotumd (U = pu(x, ) +(1— p)u (X))
HAKITOH KPUBBIX Oe3pazIndis paBeH

MRS| iy pu o)
u=u, V!‘ dx{‘ (1—~ p)u’(xL) !

npHYem
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Jexyus 12, Cpasrumenbhan Cmamuka uReeChIUHUIING20 NOSCOCHIA: UNCIMPYMENML AHATU3A

MRS(x, _,xM)_._ TN E
. I- P oo s
To ecTs, ecnm Ha 000 KpUBOH Oe3pazMHYHs B3ATh TOUKY, JCKa-
YO HA TUIHU OTIPERACTEHHOCTH (JIyde, BRIXOAANIEM U3 Hagana KOO IH-
Har nox yrioM 45°), To HaKJIOH BCeX KPUBRIX Oe3pa3nnyus Bao:Th THHHH
OINPENEICHHOCTH OYACT OMUHAKOB U PABEH COOTHOIICITHIO BepoﬂTﬁocwn
(cm. puc.11.2).

£
w—L X Ar

Puc. 11.2. I'paduueckoe npe,ucrarmeﬂne 3aJ1a9H Bmﬁopa
OITHMATBHON CTPAxOBKH (CJIy4ail akTYapHO CIPaBEIIHBOMN cranOBKH)

TaKHM 00pasoM, eclIH CTPaxoBKa aKTyapHo CnpaBe,uJIHBa (“{? p.;,),;
KpugBas Oc3pazmiuns norpeburtens OyaeT KacaTbes OFOIDKETHON JTUHHH B
TOYKE X, = X,,, T.€. HOTPCOHTENE OYACT CTPaxoBaTHCH MOHOCTL0. .-

Jexnousa 12

CpaBHATEALHAS CTATHKA HHBECTHIHOHMOTO
HOBEACHHS: HHCTPYMECHTBI AHAJIH3A

Mgl upeacTapuIn TCOPULO 0:KUAAEMON MOJIEZHOCTH U NMPOAEMOFICTPHPO-
BaJIM €C HCIIONR30BAaHUC HA HECKOJILKUX NMpuMepax. Temol nank HEHero
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{11, Bribop € ycrosuax HeonpedereiHocmu

M3N0KEHHUS ABIACTCS AHANNUI CPABHHTECALHON CTATUKY ITOCTPOLSHHBIX MO-
neaeit. Tak, ecnu BeplyTees k upuMepy GOpMUPOBATHA ONTHMANBHOTO
nopThens, To XoTenoch 0B yMeTh IIPOTHO3HPOBATE H3MCHEHHE OIITHMAb-
HOTO IOpTQiens HHBECTOpa NMPU U3MEHEHHH XapaKTePUCTHK BXOJALIUX B
HEro akTHBOB H IpU U3MeHcHHHM ero Gorarcrea. Kpome toro, unrepecno
[IPOAHATH3UPOBATE, KAK COOTHOCSTCS ONTHMATLHBIC HOPTYCIY AT ar¢H~
TOB C Pa3sHbIMU NPCAINOUTCHHAME. 11 OTBETOB H4 3TH U IPYIHE BOMPOCHI
HaM [OHAI00HTCH JOIIONHATEIBHbIA HHCTPYMCHTAPHH, H3YUCHUIO KOTO-
pPOTO M ITOCBAILICHA JAHHAS JICKLHSL.

CpaBHeHHe OTHOLIEHHUSI K PHCKY JJIS1 PASHBIX HHIWBH/I0B
M JIJISt Pa3HBIX YPOBHei GorarcTra

Tlepserit BONPOC, KOTOPREIH OY/IET PACCMOTPEH, CBA3aH ¢ OTHOMICHNEM K
pucky. Ecnn oOpaTHThCst K TPYNIE aredToB, KOTOPhIE, CKAKEM, HECKIIOH-
HBL K PUCKY, TO BHYTPH ITOH IPYNITEL HPERNOITeIHS areHTOR BoBCe e 004-
3aHbl coBnagarh. Hexkoropeic OyayT OTHOCHTLCA K pHCKY O0Jice JTOSUIBIO
(HX TTpeaoYTeHNs ONIMXKE K HEHTPAIILHOCTH 110 OTHOLICHHID K PHCKY), a
IPYTHC OKaXyTCs 6osee HETePTTHMEIME K pHCKY, BO3ITHKAaET BOTIPOC: KAK
M3MEPHTH OTHOLIECHUE K PUCKY, HAIPUMEDP CTEICHE HECKIIOHIIOCTH K PHC-
Ky? M3mecTiio, 4TO HECKNOHHBIA K PUCKY DKOHOMMYECKHH ar¢HT WMECT
~ BOTHYTY0 (DYHKIHIO TIOTTCIHOCTH, 2 HEHTPAIBITLIH K pHCKY —- NTHHEHTYO.
Ilo3TOMY HITTYHTHBHO TIOHATHO, YTO 9eM 60AEC BOrIyTa QYIIKITHS [T0JIC3-
HOCTH (T.€. UCM JIaNbIIE OHA OT IMHEWHOCTH ), TEM BBIUIE CTENEHL HECKIIOH-
HOCTH K pucKy. Ho eciin B KaueCTBE MEPHI HECKJIOHHOCTH K PHCKY HCITOJIb-
30BATEH TOMBKO —x"(+) (3HAK MHUYC MOCTARJIEH IJI TOTO, YTOOb! MOTYYHTE
MONIOKHTENIBHY K0 BEIUURY ), TO BO3HMKaeT npobacMa HeyCToHYHBOCTH K
JTHHEHHBIM Tpe00pa3OBanHsIM: 5Ta BCTHYHHA JJIS aTCHTA C OJHHM H TEM
JC OTHOTIEHHEM K pUCKy OyIeT IpUHUMATh Pa3Hble 3HAUCHUS B 3aBHCH-
MOCTH 0T BhiGopa yHKIIHH TONE3HOCTH, MPSACTABITAOLISH 3TH TIPEAToY-
TeHun. Ilodromy nuig Toro, YTobH Mepa HECKIOHHOCTH K PHCKY OBUIA yC-
TOHYMBA K THHEHHOMY IIPecOpazoBAHHIO, MBI €€ TPOHOPMHUPYCM, TIOLCIIHB
na u'(x).

B S T S B -%‘-a_:-“»:%_f.‘-_.s: . B : e, S U X
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Jlexyua 12. CpagrumetsHaa cmamuika UBRECIUYIOHHO20 NOSeOeN s, UHCIHPYMEHIN GHWTUA

OHpC,HCHGHH(;]

Kosghpuyuenmom abconromuol HeCkioHnocmu K pucky 3ppoy —-

1 (x)
w'(x)

Ipamma r*(x) HaspBacTea 1 (x)=—

Konnemma abcomornol HeCKIOIHOCTH K PHCKY HHOTILA JONOIHCT-
CEAPYToH GIHIKOH KOHIIENIIHEH OTIIOCHTESNLIION HECKITOHHOCTH K PHUCKY.

- (OHPGHGHBHHG
EOEYEE

Kosthhunyuenmon omuocumeroHou HECKIOHROCMU K PUCKY TIA3bIRA-

1'(x)

1'(x)

exes rh (x)=— X. 0

IIpunmep 12.1. OyHKIHA T0JE3HOCTH, 00Jiaa0N[aa CROUCTBOM
NOCTOSIHHOIT a0CONIOTHOI NeCKJIOHHOCTH K PHCKY.

PaccmoTpim GyHKUHIO TONE3NIOCTH BUAA u(x) = —¢ . Paccumnras 1w
Hee KOQQHIMEHT a0CoIOTHON HECKIIOHHOCTH K pHCKY Dppoy — Ilparra,

Ha¥zieM, ITO 3HAYCHHE ITOTO KOIPOHHIMEnTa OTUHAKORO RO BCEX TOUKAX!
A _"Cl 6' R N A TR '5'}_!' Ci e 5t
r (x)z_ ~ =a. . _' TEL g Tyl AR g SR R

CieoraTenpbHO, TakHe (DYHKIHH TONE3I0CTH 06I1agaoT MOCTONH-
HLIM KO2hdUNMeHTOM abcOMTOTHON HECKIOHHOCTH K PUCKY.

‘ Onpenencane

. v e

M&! OyzieM TOBOPHTB, 4TO al'eHT ¢ (PyHKINEH NoNe3nocTu u,(x) ob-
nanaet OOBIIEH HECKIOHITOCTRIO K PUCKY, €M arcHT ¢ YyHKUHEH MOJIC3 -
HOCTH ,(x), cCIH r*(x) <7 (x), Wt moboro x. o

TakrM 00pazoM, MBI MOXKEM CPABHUBATH OTHOLUCHUC K PHCKY, COLI0-
cTaBusg 3sHaueHuA koybunnenTo Jppoy — lIparra. Oxrako BO3MOKHEI
M aJbTCPHATHBHBIC MOAXO/ABl. HartoMHHMM, 4TO B OCHOBE 1IOCTPOCIHA KO-
sddunmenra Sppoy — llpatra nexana aoes o crerneHn BOTHYTOCTH Jle-

MEHTAPHOH (DYHKLHH TIONC3HOCTH, TakuM oOpa3oM, MOKHO HALPAMYIO
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M. Beibop 6 yenroausix peonpedeteRHocmu

CPaBHHBATh, IBNAETCSA IH OAHa (DyHKI[Hs NTOJIE3FOCTH oJlee BOTHYTOH, HeM
Jpyras (T.e. OKa3sIBacTCs CE& BOTHYTOH TpaHcopmauueil). Kpome Toro,
JUBL CPABHEHM OTHOLUEHHMS K PUCKY MOXKHO HCUONB30BATH KOHLCIILHIO
IPEMHH 33 PHCK (9T2 KOHLENIA, IO CYTH, NPEACTARAAST PazHnily MeXIY
GoraTcTBOM HNAMBHIA ¥ JICHESKHBIM OKBHBAJICHTOM JI0TepeH). Huke Mbi
IOKAXKEM, YTO BCE TPH TPEMIOKEHHBIX MMOAX0/1a DKBHBANCHTHBI,

YT1eep:xaenue 12.1. Teopema dppoy — Ilparra.

[TycTe mpeAnO9TeHUA JBY X arEHTOB NPEACTABUMB! (hy HKOMAMHE OKH-~
J@eMOH IMOJIE3HOCTH ¢ BO3PACTAKIIHMH, CTPOI'0 BOIHYTHIMU JABAXIbl HC~
MTPEPHIBHO AXPDEPEHIIPYEMBIMH JIEMEHTAPHAIME (PYHKIIHAMH 1I0JIE3HO-
cTH. Toraa cleIyroIie YIREPkKICHHA SKBHBAICHTHbIL:

1) 1 (x) <r(x) s Beex x;

2) u,(-) — Borayrtas TpaHchopMamus u (-): . (x) (p(u, (x)) rac
() — BO3pacTarollag, CTpOro BOruyTas QGynkums,

3) ¢,{F)<¢,(F) ans moboit norepen F(:).

JloKasatenscTBo

Hoxaocem oxeusanenmuocms nepgozo (12.1.1) u emapoeo (12.1.2)
ymeepoCoenui.

IMycte u,(x) =0 {y, (x)) [Tponuddecpenunporar ABAXCL! neaym H
IIPEBY10 4aCTh 3TOTO COOTHOIIRHHS, HAXOIUM

uy (x) =@, (1,(x) ) 0] (x;
iy (x) =, (u,(x))(ul(x)) + @, (1, (x))ul(x)

IloncnuB BTOpyIO MPOHIBOMHYIO Ha IIEPBYIO, no.uyqacm q'ro Ko:ac];
¢unuent Sppoy — [Iparra jura BTOPOro yyacTHHKA paBeH

uz(x) (PH(H(I))“ (x)
w(x) g, ()

T

r;l {(x)= +7 A (x).

P

Torma

@, (1,(x) )1 (x) >

e
n () -1 (x) @ (D)
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Hexyua 12, Cpaenumeas s CMamuxa UHEECMULRORROZ0 NOECOECHUA. UHCMPYMERRTBL AHATU3L

MOcKoabKy @) <0, ¢ >0 u u/(x)>0. TakuM oOpasoM, MBI MOKa34IH,
410 75 (x) > " (x) Ana moboro x.

[Tokaxen, uto u3 yIBepxacHns 12.1.2 cneayer 12.1.1. Hoctpoum
gynxnuo @) crenyromuMm obpazom: O() = u, (u,_l(X))- 3aMeTHM, 9T
oOparnas ()yHKUWS CYIICCTBYET, ITOCKONBKY #, (-} IO HPEITOIOKEHHID
seiscres Bospacraromei. Torna @1, (%)) =1u, (Hfl (ul(:c))):uz(x). Ha-
0 OOKa3aTh, 4TO PYHKUHUA () ABIAETCS BO3PACTAIOUICH H CTPOro BO-
THYTOH.

Ipoouddeperunpyem Gysruuie @) @ @' (x)u;(x) = u, (x). [Tockons-
Ky [0 YCIOBHIO 4, (-) H u,{-) — BO3pacTaiomue QyHKIMH, T.e. i (-) >0,
1, () >0, To bynknma @) TaKXKC ABIACTCA BO3DACTAIOLLCH.

Janee, Halins BTOPYIO MPON3BOIHYI0 QYHKUHUH I, (-) H PACCMOTDEB
OTHQUIEHUE BTOPOH M NIePBOH NPOU3BOAHBIX, B3ATOE C 00PaTHEIM 3HAKOM,
HaXOHM, 410

_ ”?(x) _9 (’fl(x))ul (x) F A ()
1y (%) 9 (”‘1(*’5))

rgA (JC) =

15 07

.rzA (x) - rlA (x) = —w. |
¢ (x)
[Mockonsky 1o yenoBHIO 7 (x) <73 (x), TO —9—%’—@ > 0. Hpn—__. |
O (x

HIMas BO BIMMANHE, 4T0 x| (-) > ( H, Kak ObUI0 10Ka3aHO BeIILE, ¢'(+) >0,
3aKITouacM, uTo @°(x) <0 I aroboro x, T.e. yHRIMA @(-) CTpore Bo-
THYTa,

Hokaocem axeuganenmuocmv emopozo (12,1(2)) umpemeeco (12.1(3))
ymeaepoicdenuil.

PaccMOTpUM AeHeKHBIE 3KBHBAJICHTH! IIPOU3BOJIBHOM T0TEpeH F(+)
JUIS IICPBOTO M BTOPOIO areHTOB COOTBCTCTBEHHO!

(e ()= fmdre;
i (ea() = [0 () = [ ()P ().
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HI. Buibop a yonosusax Heonpeoeneniocmy

[Tockompky QyHKIMA @) CTPOro BOrHYTasd, TO JUIS HEE CIPABCANN-
BO HepaseHcTBO Hencena:

[0 () aFx) <o [u (0dF )

Taxum oOpaszoM, HMeeM
e w(etP)=[o(u(0)dF() <o([u(dF )=
g - = (p(”'l (CI(F))) =, (CI(F))'

Wrak, Ml oKazanu, uto suts modoh norepen F(-): R
i, (Cz(F)) <u, (cl(F)), a 9T0 B CHJy Ro3pacTanusa QPyHKIHH u,(-) 03Ha-
qaer, uto ¢, (F) < ¢, (F).

[oxkaxen, uto w3 yreepskuenud (12.1.3) cnenyer (12.1.2). Urak, irycTs
c,(FY< ¢/ (F) ms moboit novepen F(+). Harno poxasars, 9To cyiiecTByer
bynxims @() Taxas, w0 ¢'() >0, ¢"()<0 1 1,(x) =, (x)).

o aHajoruu ¢ upeapluylHM NYHKIOM IOCTPOHM QYHKUHIO ()
creyonuM obpasom: @O() =1u, (u[l (x)). 3ameruM, uto ofipaTras GyHK-
UUst CYIURCTRYET, MTOCKONLKY 1, (+) 110 TPEATIONOKCHUIO ABIACTCA BO3PAC-

taromei. Torma (p(ul(x)) =, (u,_ 1 (u‘(x))) =u,{(x). Hyxto noxaszars, 4ro
GyHKIHA () sSBIACTCS BO3pAcTAIONIEii U cTporo BOrHyTOH. Ee Bo3pacra-
HUE CIEAYCT U3 BO3spacTanus QyHKUMA 1, () H u,(-). Ocranoch 10Ka34Th
CTPOTYI0 BOTHYTOCTE (P(:).

IMockoneky ¢, (F)< ¢, (F) ama 1rodoi morepen F(-), TO 3T0 yCHO-
BHE T0JKHO BBITONHATECS H VIS JIOTEPCH F, KOTOPas AacT BRIMIPHII X ¢
BEPOATHOCTBK) (f H BEIMIPBII X C BEPOATHOCTEIO 1— 0. Dyzem cuurars,
4yTo X # X ¥ O€ (0, 1). Brmuniem Bepaxenue a4 AICHEXKHOTO BKBHBA-
JICHTA 3TOM JIOTCpPCH F AA y9aCTHHKA

iy (Ck(F)): oLu, (X)+ (1_(1)“&(}:) k=1 2. .

o ycnosuio ¢,( Fy< ¢ { F), CHENOBATENLHO, B CHITY BoapaCTaHlm
i, () UMeeM ’ '

U, (CI(F)) >, (c (F)) =0, (X} + (1~ cu, ().
ITo TOCTPOCHHTO (yRKUHM () JEBYHO 4acTh HEPABEHCTBA MOKHO
3anHCaTh Kak |
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Hexyun 12, Cpaenumenvias cmamuxa uH8ECMURRORIO20 NOGEOCHUAT URCIPYMERML] ARATUIR

1, (6,(F)) =, (c,(F))) = o ca (%) + (1 - oc)ul(x))
o - Taxuy 06pazoM, MbI TPUXOOUM K HEPABCHCTBY
(Otu (xy+({1- a)u,(x}) T
> 0Lty (%) + (1~ 0ty (x) = 0 (24, (%)) + (1 - o:)cp{u,(x))

Q{0 () + (1= oy (x)) > ap(u (x)) + 1 - C‘L)(p(ul(ig)).

Tockoneky ¢ — Juoboe uncao u3 untepsana (0, 1), a ¥ 1 x —
[IPOU3BOJIBHBIE HEOTPHIATESIIBHEIC YHCIIA TAKHE, YTO X # X, TO HOIYYCH-
HOE HEPAREHCTRO SXBUBATICHTHO ONPEACICHUIO CTPOIOH BOTHYTOCTH QyHK-
ouua (). =

AHajn3 CpaBHHTEIBHON CTaTHKY BEIGOpPA, B YCIOBHAX HEONPEACIICH-
HOCTH B TOM YHCJIE, PACCMATPHBAET BOIPOC 0 TOM, KaK H3MEHAETCS CIPOC
AKOHOMHUCCKUX ATCHTOB Ha [IPOSKTHI, CRA3AHHLIC ¢ PUCKOM, TTPH yBEIHYe-
Huu BX Oorarcrea. OTBET Ha 2TOT BoNpoc OYAET 3aBHCETE OT TOTO, KaK ¢
pPOCTOM DOTaTCTRA W3MEHSIETCA OTIIOILCIIMC aTCHTOB K PHCKY. TeopeTuyec-
KW OPEACTABIAIOTCS BO3MOKHBIMHU CHEIYIOLINE CHIYAMU: HECKJIOHHOCTD
K PUCKY HC 3aBHCHT OT Oovarcrea (ciaydal dyrkimya CARA), HECKIOH-
HOCTh K PUCKY BO3PACTAET ¢ YBeIHYEHHeM OOraTCcTBa H, HaKOllel, CHTYa-
. 1M1, KOIJIA HECKJIOHITOCTE K PUCKY YOBIBAET C pocTOM DOrarTcTsa.

OMIHPHISCKHC TT1a0MIOACHMA TIOKA3LIBAOT, UT0 ¢ POCIOM OOTaTcTBa
JHOJIM FOTOBBI Opare Ha ceds Gonsiue pucka. [ToaobHoe noBeeHNE MOXKHO
0OBSACHATD YEPC3 COOTBETCTBYIONIEE CBOHCTBO KoathPHnHenTa abeomor-
HOH HECKIIOHHOCTH K PHCKY Dppoy — [Iparra.

Oupenenenue e e

il
¥ iy

ByacM roBOpuTb, YTO (PYHKIMA #(-) JIEMOHCTPHPYET yObIBaHHE a0-
COJLIOTHOM HECKJIOHHOCTH K PUCKY, eCli r* (x) aBngercs yopiBaromei GyHk-
Huel x. O

WHmuBsanE: ¢ QyTIKIUIMA TONE3HOCTH, OONANAOTTMHE 3THM CBOHCTBOM,
OyayT Gpars Ha cebg GONBLIC PHUCKA ITO MEPEe YBETHUCHI WX OOraTcTBa, Ha-
npuMep, 6YAyT HITBECTHPOBATL BCC DONLNTYIO CYMMY JIEHET B PHCKOBRIH aK-
THE B CHTYAIIHH, KOT/A Noptdelib GOPMHPYCTCA JIMILD H3 IBYX AKTHBOB.
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HI. Buibop & yenoguax Heonpesencimocmu

Yreepxkaenue 12.2. UsMeneHHuce cTenelM HECKJIOHHOCTH K PHCKY.

TIycTh OpeAnoYTeNdsS HEIUBHIA TPCACTABUMb! (PYHKIHEH 0XKuiae-
MO NOJE3HOCTH ¢ BO3PACTAIOLICEH, CTPOrO BOTHYTOH, IBAK/ LI HEITPEPbIB-
HO auddepenTupycMoi atemenTapHoi QyHKiuei noncsnocTy. Toraa cie-
TYIOILHC YTBEPKACHUA IKBHBATEHTHEI.

1. ©yuxima u() AeMOACTpHpYeT yObIBaHUE aOCOMOTHOH HECKIIOH-
HOCTH K PHCKY.

2. TIpn moboM w, < w,, u,(2)=u(w, + z) ABIAETCA BOTITyTOH TPaHC-
dopmarmet (byHKuuH u (z) =u(w, +z) 1u,(z) = (p(ul(z)), rac of) —
BospaLTalomaﬁ BOTHYTAs (})yﬁmmﬁ

3. s mo6oit motepen F pasHuUa MCxay 601aTrcTBoM uoTpeOHTenﬂ
M JCHEXHBIM 3KBHBAJIEHTOM (w—c, ) yObBaeT ¢ poctom w, e ¢ (F) =

= J.u(w-f- 2)dF(z).

JoKa3aTenscTBO

Cpenem J0Ka3aTciahCTBO JAHHOTO YTBEPKUCHHAS K Teopeme Jppoy —
[parra, koTopas ObL1A HOKazaHa panee, [t 3TOTO Ha 0CHOBE HCXOTHOH Jie-
MEHTAPHON (HYYHKUMH TIONE3HOCTH u(+) HCKYCCTBEHIO MOCTPONM JBe QyHK-
I{{H, COOTRCTCTBYIOTIHC Pa3HEIM YPOBHAM ICPBOHAYAILHOIO Oorarcrsa. Hrak,
PAccMOTPUM [1Ba YPOBHA Oorarcrea: w, < w,. OB03HauMM H3MeneHHe dorar-
cTBa (He 0043aTeNBHO YBEIHMYEHHE) 4Heped z, Torna u,(z) =u(w, +z) W
w,(z) =u(w, + z), CNEeA0BATENLHO, CPABHUBAA u(w, + 2) 1 u(w, + z), Mbl
CPaBHHBACM u,(z) H u,(z), NOITOMY MOKHO HCIIONB30BATE BCC PE3YIbTA-
ThI, 1IO1YYEHHBIE LIPH CPAaBHEHHH OTHOLIEHHS K PHCKY JBYX Pa3IlbIX HHH-
BUZIOB € O/TMiHAKOBEIM OorarcTBoM (yreepuinaenne 12.1). CooTBCTCTBCHHO
JTOKA3BIBAEMOE YTREPKICHHE C YUCTOM IIPOBEACHHAIX IOCTPOCHUH ABJIs-
CTCA CACACTBHEM YTBEPXKUCHHS O CPABHEHHW OTHONIEHMS K PHCKY IBYX
pPasHBIX HHAHBHAOB (TE€OopeMBbl Dppoy — [Iparra), IOKA3AHHOYO BEHIIIE, W

CpﬂBHEHHE pacr[peneHEHuii B TEPMHUHAX PUCKA H JOXOJAHOCTH

HMTax, Bbimie ObUIH PACCMOTPEHBI MHCTPYMEHTE!, TO3BONAIOLIHE COMOCTAB
JI4TH OTHOIIGHHWE K PHUCKY JUI pasHBIX aTeHTOB M AJIA PAa3HbIX ypOBHEH
GorarcTaa. TToMUMO 3THX XapaKTCPUCTHK 11d BLIOOP MopTdieNis areHra raK-
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)K€ BIMSIOT U CAMM XaPaKTEePHCTHKH PHCKOBOTO AKTHBA, KOTOPHIH AOCTV-
IICH arcHTy. Bo-nepBeIX, MOXXHO pACCMOTPCTE JIBA PUCKOBBIX aKTHBRA, ONHH
¥3 KOTOPHIX B Jit000M cOCTOsHM#M uMeeT 00:1ce BHICOKYIO BAIOBY1O J0X0A-
HOCTh, 4YEM JPYroH. BO-BIOPHIX, MOKHO PACCMOTPETh AKTHBBEI C OFHAKC-
BOI OXXHIaeMOH JOXOIHOCTBIO, HO PA3HAIM PUCKOM. DTH JBAa IpH HIHIA
H3MEHCHHA XapaKTEPHCTHK PHCKOBBIX aJIEICPHATHB JIEAKAT B OCHORC CTO-
XACTHYECKOTO JOMHHHPOBAHMA TIEPBOIL H BTOPOI CTerneHy, KoTopoe OyueT
PACCMOTPEHO HHAKE,

Hrax, OysieM cUHTaTh, 4TO BCE IOy CTHUMEIE PACTIPEIEIEHHA YIORICT-
BOpAOT caeayomuM yeroBmwsaM: F{0)=0 u F(x}=1 ju11 nekoToporo x.

QOupcacnenue

byneM roBopHTs, 410 HMEET MCCTO CHOXACHUNECKOE COMUNUDORARUE
nepeoii cmenent pacupenerrenns F(-) vau pacapenencHueM G(-), ecrin A
mob0i HeyOsIBarOmeH GyNKUHH u : R, — R BBIIOIHSETCS CIledyoUICe:

j u(x)dF (%) zju(x)d(;(x). -

Iockonpky B onpeneireHuy GUrypHpyer mpoH3BOIbHAA (yHKLHA
u{-), TO ¢ 3THM OUpeACICHHEM ciaokno padorare. Ham myken mpocrolt
KPHTCPHH, TO3BOAAIOIINI LIPOBCPATH HATHYHE JAIHOTO CBOWCTBA ¥ JABYX
aotepet G() u F (). Takol kpHTepuil cpOPMYNHPOBAH B CACTYIOIIEM YT-
BEPKICHNUH.

Yreep:xnenne 12.3. Kpurepuii croxacruyeckoro J10MHHAPOBA-
WU NePBO CTCNCHH.
| CToxacTHYeCcKOE IOMHHHEPOBAHUE [IEPBOH CTECIICHH PACITPCACTICHA
Han pacnpeaeneHneM F(-) MMeeT MECTO TOra M TONBKO TOTHa, KOIa
C F(X)<G{x) s moboro x.

IR [10Ka3aTeNnbLCTRBO

Paccmotpum pasHuiy Mexay F(x) u G(x), o603HauHB e Hepes
- H(x)=F(x)-G(x).

TTycrs mveeT MeCTO CTOXACTHIECKOE JOMHHUPOBAHHE NEPBOH CTEIICHH

pacrpenenends () map pacupeneneuucem G(-). Tokamem, yro Toriaa

H(x) <0 i moboro x. [IpeamonoxkiM, 4T0 3T0 HEBEPHO U CYLICCTBYST
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— 0, 0<xsX
X:H(x)>0. PaccMorpuM QyHKUHIO 1(x) = : _ . llockomexy
, X>X

byHKOHA 1(x) ABIACTCS HEYOBIBAKOMIEH, TO YCIOBHC

.
u{x)dF(x) Ej.u(x)dG(X) BRLITIOJHACTCA TOMId M TOIBKO TOTNA, KOT/A

:‘:‘-'.u(x)dH(.’c)ZU- C npyro#t cTropomml, uo oupexercHuio ul{x),

u(x)dH (x) =IdH (x)=—-H(X)<0, u, rakuM 06pa3oM, MbI NMPHILIH K
IIPOTHBOPETHIO,

ITyers H (x) <0 g moboro x. TokaskeM, aro s modoi HeyObIBalo-
uteH GYHKUMH 1(x) BHUIOTHACTCH YCIOBHE _[u-(X)dH (x}20. Tocrarouno
YCTAHOBUTE 3TO CBOHCTBO B IIPEIITONOKEHHH, YTO pacCMaTpUBacMas (PyHK-
A u(x) auddepenrupyemMa, Tora, TpUMCItA HITETPHPOBAHIC 110 Hac-
TAM, NTOIYYUM CIEAyIOUICce: Ju(x)dH(x) =l (_x:)H(x)]: —_[H(x)du(x).
Ilepsoe ciaraemoe pasro Hymo, nockonsky H{0)=0 u H(x) =0 g Gons-

wux x. Bropoe ciaraemoe npeofpasyeM: _[H (X)du(x) = J H (xu'(x)dx.

Taxum 006pazom, HaJIO TI0KA3aThL, YTO f w(x)dH (x) =0 TOI1a H TOIBKO TOT-
114, KOrma j H (x)u'(x)dx £ 0. Tlo yenosuso H(x)<0 mas soboro x, u mmo-

cKoNBKY u(X) — HeyObIBaromasn QyHKIHA, 10 JH (x)u’(x)dx £0. Tagum

o0pa30oM, Mbi IOKA3aIH, YT0 J.u(x)dH (x)20. =

CormacHo TOKa3aHHOMY BHIIE YTBEPKIICHHIO IOMUHHPOBAHUE TEP-
BOU cTelcHE pacnpencnenus F(-) Hax pacupencncaueM G(-) o3HagacT,
yro rpadux hyHKIHE F(-) pacrmojomken He Brme rpaduka ynkunu G(-)
a1 0boro x, kax rmoxaszaHo ma puc. 12.1.

3aMeTHM, YTO JOMHHHPOBAHHE IIepBOi CTCNEHM HE 03HAYAET, 9T J10-
XOOHOCTE B JTFO0OM BO3MOKHOM COCTOSHHY OyIeT BBINIE B CIy4Aae Tyqdiiero
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pacrpenenends, HanpoTus, 1ox0aHOCTH (HA00p BOIMOKHBLX JOXOTHOCTEH)
OynyT OIHM U Te XKe. 3aMEeTHM TAIKoKe, YTO JJOMHHHUPOBAHYE ITEPBOH CTEICHH
pacrpenenedus F(-) Hay pacupenenaeHuem G(-) , B 9aCTHOCTH, 03HAYAET,
4TO CpPeXHAd JOXOAHOCThH NMpH pacnpenexeHnu F() Oyler BwmIe:

I xdl(x)> _[xdG(x) (9TO YTBCPXKACHHC JIETKO MOIY4UTh, €CITH B3ATh TH-
HelHyo (yHkupo u(x)=x). Onuako ofparHOe HEBEPHO, T.€. SCI¥ OJTHO
pacipenencHue 1aet OGIBNTYIO OJKHIAEMYIO JIOXOAHOCTE, 3TO €lHIe He 03Ha-
JACT, YTO MMCET MCCTO CTOXACTHUCCKOE JOMUHAPOBAHUC 1IEPBOH CTEIIEHH.
Hpyro# NOAXOA K CONOCTABICHUIO PACHPEOCIICHUN COCTOMT B TOM,
9100kl CPABHUBATD PACIIPEAEISHIS C QINHAKOBEIMH OXKHIAEMBIMH JOXO/I-
HOCTSMH (OHAAXOBBIM CPEIHHM), HO PATHIHBIM PHCKOM,

G(x)

o Puc, 12,1, CTOXaCTHYECKOS IOMUHHPOBAHAC .
nepnon cTeTieHu pacnpenenenus F(-) nag pacnpenene}meu G()

Onpenenenue

: 1 g |
- Jna nroteix ABYX paaﬂmmmx pacnpe,ueneﬂmi F ( ) H G( ) C OQ{HA-

g.’lﬂ ?‘1 i :\'ﬁ* .*... . Lo

" K(;ﬁLIl\{ CPCIHHM (J.’CdF (x)= IXdG(I)) Oy/ieM TOROPHTE, 9TO UMEET MecC-

TO CMOXACMIYECKOEe DOMUHUPOBAHIE 8MOPOY Cmenehy Pacipe/IeleHHs
F(-) van pacupegencaueM G(-), ecmm nns nrobol HeyORIBaIOMIEil BOTHY -
TOR QyHKIMH u(x): R, > R BEITOIAACTCA CISLYIONIEE!

Itt(x)dF (x)=2 Iu (x)dG{(x). o
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111, BotGop @ yeaoguax neonpederennocmy

IMpumep 12.2. YBeiauuenne pazépoca npu rob6asjeHud pucka
¢ HyNeBO# 03KHI2eMOM NOXOTHOCTBIO (Mean-preserving spreads).

TTycTh u3Ha4aaLHO ecth notepes F(x). PaccMmoTpum ciioxIryio so-
TCPeIO, KOTOpasg o0pazoBaHa NyTeM fodaBneHns K F(X) JOMOIHHUTE/IBHO-
rO PHUCKa. 3TO O3HAYACT, YTO JI000H MCXOX X B CBOK QUEpENb CBA3AH C
JaibHEHIIEH HeolpeleICHHOCTRIO U PE3YINBTHPYIOMHUE TUIATEHKHU OTIHCHI-
BArOTCA CIYYailHOH BeNWUWHON X+ I, NpUYeM ciay4aliHas BCIMUYKNA Z
UMCeT QYHKITNIO PAcTIpCAeenna H (z7) W XapakIepu3yeTCsd HyIeBbIM Ma-

TEMAaTHUECKUM OKHIAHHEM: Idex(z y=(, B pe3yneTarc Maroxunanune
CITy4aiHOH BEIMYHHE] X + 7 PABHO MarOKHUAHHIO CIIyJaiHON BEIUIHHEI ¥,

T.C. .[ (j (x+ z2)dH x(z))dF (x)= J.xa'F {x). TTokaxkem, YTO TAKOS WIMECHEHME

PHCKA, COXPaHAOIIEe MATEMATHYCCKOE OKIAaHNE, AAET IIPHMEP CTOXAc-
THYECKOTO IOMHUHUPOBAHHA BTOPOI cremen. Ut 3TOro HaM Hyx1o ybe-

JAUTHCS B TOM, YTO Ju(x)dF (x)= J‘u(x)dG(x), e G() — peaynupoBan-

Hadg JIOTEPes, COOTBETCTBYIOUIASA CAOXKHOM JoTepee, 00pa3oBaHnoil npy
xomOutauue F(x) # H (7). [IeHcTBATENRIO, MBI HMECM

[uxdG (o) = [(Jutx+ 2, (2))arF (x) <
< fu([ et DdH (2))dF () = [u(x)dF (%),

Yreepxkaenne 12.4, KpurepHuit cToXacTH4E€CKOr0 JOMUHHPOBA-
HUH BTOPOi CTEMEHH.

[Iycte pacnpenenedus £7(-) 1 G(-) XapakTepU3yOICA OAMHAKOBEIM
MaTeMaTHUYeCKUM OxxujianreM, CToXacTHYECKOS JOMUHUPOBAHUE BTOPOM
CTEIeHH pachipedenenus F() Hay pacupenmencHueM (() uMeeT MECTO

x x ) o
TOTAA U TOJBKO TOrNA, KOrna _[F {(rdr < IG (r)dr mis moborox,
i 0
JloKka3aTenbLCTBO NAHHOTO (DAKTa NPENaraeTcs OCyIeCTBHTE CaMo-
CTOATEILHO,

-
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Jexyun 13, Cpacnumenbras Cramurd uWidecmuytoNHO20 ROGEOEHN

R R
P

ci s CPABHHTENBHAST CTATHKA &

Groadyl ! I F R

 HHBCCTUIMOHHOTO MOBEICHUS.
Q0001meHHAsT 3aKaUa HHBECTOpa

[Tpoanany3uPOBAB B IIPCALIAYIICH JIEKITHY HHCTPYMCHTSI, HCIIQIB3YCMBIC
UpM aHANM3E CPABHUTCALHOM CTATHKM, HPHCTYIIMM HELOCPEICTBEHHO K
ux npumercHuto. HponeMoncTpupyem UCIonb30BaHKE PACCMOTPCHHBIX TEO-
PETUYECKUX KOHUENUUHE /18 aHaNNH3a MYBECTULIMOHHOIO IOBELCHHUS,

Clpoc Ha pUCKOBBIH AKTHB 1IPU pasHoM Dorarcrse

Hagnem Hailie HCC.ICHOBAHNE C BONPOCH: KaK H3MEHATCH BIOKCHHUS B PHC-
KOBBII akTUB Ipy yeremueHuu borarcrea wsecropa? Tloxaskem, 9To oT-
BET HA 3T0T BOIPOC 3aBUCHT OT NOBCACHHUS koabdHUueHTa a0COMOTHOR
HECKIOHHOCTH K PHCKY r” (-),

Obparumca K pacCMOTPEHHOW paHee 3ajade (POpMHPOBAHHA TTOPT-
(esIst, COCTOAMETO U3 JIBYX AKTHBOB: PHCKOBOTO B OE3PHCKOROTO {CM. MTPU-
Mcp 11.2). HanoMimism, 4To, €ClTd BaXOBAas TIOXOAHOCTh 110 PHCKOBOMY aK-
THBY BBIIIC, UEM TIO OC3PHCKOBOMY, TO HIBECTHIIWH B PHCKOBLIH aKTHB s
arcHia-pacrododa omIH4nbL 0T Hy!s. B pe3yabTaTe yCIIOBUC HCPBOLO HO-
PAAKA B 34144C MHBCCTOPA BBIIOIHACTCSA B BUAC PABEHCTBA

J(Z —-1}u'(w+ oz~ 1)) dF{z) =0.

Torua 110 TcopeMe 0 AuddepeHITpOBaHHH HeRHOH (yHKIIUH HAXO-
JMM H3MEHEHHE CIIPOCa Ha PUCKOBBIH aKTHB NIPH yBEeIHYCHHH QOrarcTaa:

ot Ja-D(wroz-D)F@)
dw @@= (w02 D)dFG)

TockonpKy 3HAMCHATENLE NOIYUEHHOTO BEIPAKCHNA B CUITY CTPOTOH
BOTHYTOCTH 3ICMCHTAPHOH (PYHKIMH MOJC3HOCTH OTPHUALENCH, TO HaM
HaJ0 OLPEACIHTE TONbKO 3HAK YICIHTCI, T.C. |
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111, Beibop 6 ycaoguax neonpedeaenHnocmu

: do . ” ;
s1gn(5] = s,lgn(j—(z —Du"(wHa' (z- D) dF(z) )
McKyceTBCHHO TOMHOMKHB H ITOI/THB HA IIPEIEIBHY0 nommocﬁ, 110-

UM B TIOABHTEI PANBHOM BHIpaKCImH KoahGuument Ippoy — liparra:
'e J'“"’(Z—I)H#(W—F{X*( Z-—I))dF(Z) _

s [Gz=Dr* (w+ o (z=D) (w+' (z-D)) dF(zj

.
4

EE e
PaceMOTPHM HOABIHTETPALBHOC BEIPAXKEHUE .

- j_(z —hu (w0 (= D) == Dr* (w+ o (2= D)’ (w+ o' (2= 1).

[ycrs () spsercs yGbiBarommei GyHxumen Gorarcrsa, T.e, nMe-
eT MecTo yOBIBaHHE a0COMIOTHOMN HECKIONHOCTH K PHCKY, TOTAa ML HMe-
CM CICAYIOLIHE COOTHOTIEHHA. -

1. Iyere z >1. Hockomeky w+ o (z —1) > w i dyaxaus 7° () yObI-
BArOLUasA, TO HMECM HEPABECHCTBO rt (w +o(z - 1)) <r*(w). Unu, YMHO-
JKUB JICBYIO W 1Ipasylo yactd Ha (z —1) > 0, monyyum |

(z~ l)rA (w+ Oc*(z - l)) <(z-— l)r’*(w).

2. Ilyets z <1, Torna rh (w +o (z- 1)) > r* (w). 3aMeTnM, 4To, YM-
. HOZKHB JIEBYH0 M 1IpaByio 9acTi Ha (z—1) <0, MBI HpHOCM K TOMY XK€ ca-
" MOMY HEP2BEHCTRY, KOTOPOE TOAYUHIH B IPE/bLAYINEM [TyHKTE!

b (z—~D)r" (w +o(z- 1)) <(z—=Dr*(w).

Taxum 06pazoM, JAHHOE HEPABEHCTBO HMEET MECTO NPy T0GoM 2,
OTIIHYHOM OT TYIIS, @ IpH z = 0 MBI HMEEM PABEIICTBO. 3aMETHM, UTO ECITH
Mb[  YMHOKHM 1CBYIO M TPaByl0 4YaCTH HCPABCHCTBA Ha
u (W +a(z- 1)) >0, To 3HAK HEPABCHCTBA COXPAHMTCS,

MTtak, MBI uMeeM 21k BceX 7z # ()

(z—Dr? (w +ot (7~ 1))u'(w+ o' (z— 1)) >(z~ l)r”‘(w)u’(w+ o' (z- 1))
M PABCHCTBO NpH z = 0. 3aMeTHM, YTO B CHIY NPCATIOIOKEHHA O TOM, YTO

_[ 2dF(2)> 1, cnyyaiinas BETMYMEA 2 HE MOKET IPHIMMATH TONLKO HYTe-

Bble 3HAYcHHA. [IpoMHTErpHpOBaB By H OPaByl YacTH IIOCIEIHCTO
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Sexyus 13, Cpasnumenshas CIMamuKd UWHBECMULLOHHO20 NOBEOEHUN

HEPABCHCTBA I10 Z (1.€, B3AB MATEMAaTHUECKOE OKHMAAHHE OT 00eUX YACTCH
HEpaBCHCTBA), HAHIEM, Y9TO L

[a-1r* (wea'@=D) (w+a' (2= 1))dF(z) >
> rA(w)J.(g = (w+ 0 (2 = 1))dF(z) =0,

MPUYEeM TTIOCITEHEE PARETICTRO HMEET MECTO B CHITY YCIIOBHS r[epgoro FO-
panka, Takum o6pazoM, MBI HAILLIH, YTO 54

J‘(Z -t (w +o (7~ 1))14'(11» +0(z— l))dF(z) > (. ;

Caar

dot

Wrak, =2 5 (), ecnd ko3hQ)HUHCHT HCCKIOHHOCTH K PUCKY, 7 (+),
dw

yObIBaeT, M, CICOOBATENLII0, B ITOM CJIyYae PUCKOBBIH AKTHB SIBIACTCS HOP-
M&JBHBIM O1aTOM, T.€. ¢ pOCTOM OOIaTCTBa MHBECTHIMH B PHCKOBBII aK-
THB BO3PACTaloT.

AHaNOTHIHO MOKHO IIOKA3aTh, 9TO HHBECTHIINH areHTa-pHckodoba
B PHCKOBBIN aKTHB II€ MEHAIOTCH C pocToM O0TaTCTBa IIPH MOCTOAHHOH
a0COMOTHON HECKIIOHITOCTH K PHCKY U IafaloT IIpY Bo3pacraroniei abco-
JIFOTIOH HECKJIIOHHOCTH K PHCKY.

Crpoc Ha pUCKOBLIA AKTHB TPH Pa3HIMU

B CTCIICHH HCCKVIOHHOCTH K PHCKY o

MBbI COMOCTARIIIM HHBECTHIIMK B PHCKOBRIH AKTHB M4 PazHEIX YpOBHEH

Gorarcrea. J[pyroit He MeHee HIITCPCCHETI BOIIPOC CBSI3AH C TCM, KaK pas-

IIMYAIOTCA UHBECTULIMH B PHCKOBBIH aKTHR Jij1sl XBYX aI'€HTOB ¢ OJHHAKO-

BBIM OOTATCTBOM, HO Pa3HOM CTCHEHBIO HCCKIOHHOCTH K PHCKY. JTOT BO-

MPOC MBI OCTABJLACM JUIL CaMOCTOATEILHOrO aHalHu3a H chopMynHpycM

THINE Pe3YIbTaT. WHBECTHIHH B PHCKOBLIH aKTHB OYAyT BBIHIE /LTS aTCHTA
C MEHBLIEH CTENEeHbIO A0CONIOTHON HECKIIOHHOCTH K PUCKY.

HM3menenne GYHKIMHM pacnpeleeHUus

Jrist u3ydeHns BIHAHAS (PYHKIEH Paclpe/ic/IeHHs HA HHBECCTHIIHH B PHC-
KOBbIH aKTHB ynoOHee mepenHcaTh 3a/1a4y HHBECTOPa B TEPMUHAX YHCTOH
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HOXOUHOCTH: 7 = 7 ~]. Torma qyHKIuio pacpeaencnua YucToi JoX0nHo-
¢t obo3BaumM depes3 F(r). YCIloBHs ICPBOTO IOPAAKA 3a/1a9H MAKCHMH-
JAUAN (PKU/IAEMOH MONE3HOCTH TAKKE MOKHO 3aMUCATD B TepMHHElx YHC-
TOH JOXOAHOCTM! o

J. r’(w+ o PdF(ry =0,

Ipusmep 13.1. Mamenenne noprdens unsecTopa npu npomnop-
IHOHAIbHOM YBEJUYelnH YHETOH J0X0THOCTH PHCKORBOIO aKTHRA.
ITyctb uHCTAn TOXOMHOCTE B KAMWJOM COCTOSHUH M3MEINIIACh Tpo-
MOPIMOHAIBHO: 7 = F(1+41), tae 1 >0. Torua F; ((1+2)r)=F, (,) = F;(r).
B naneneiimmem B GyHKUHN paclipeleieHUs ONYUICHO O003HAUCHHE CITY-
YafiHOH BETMUHHEL. YCIORHA IIEPBOTO IOPAIKA MOKHO IIEPEITHCATD CleIY -
KOLUM 00pasoM:

[rov+ rydrn=0 .

HJIY, TIOJCTABHE BMECTO #, BEIpaXcime r(l+1):

(a+0)[r( w+adyunﬂxn 0 'L.nlﬁmm

ITogenns neByXO W IPABYFO 9aCTh ITOCIIEITEro BBIpEL)KBHPIH Ha (1+ t)
NMOIYIHM

[ru'(w+ Ot:r(l -!—t))dF(r) =},

Jlerxo 3ameTnts, uto ecan o (1+1) =0, TO MBI HMCEM HCXOOHOE

YCJIOBHE IICPBOro mopsaka, Taxum oOpazom, Mbl MOKEM 3aKTHUHTE, YTO
X

o = ¢

1+1

[Tony4cHHEIH pe3yNbTaT TOBOPHT O TOM, 4TO HHBECTOP-PHCKO$0G
pHCnOCcabauBACTCS K TOBHINIEHMIO NPOUSHTHON OTAa9n HA PHCKOBBIN
AKTMB, YMCHBITAA PACXOJBI HA 3TOT aKTHB TAaKHM 00pazoM, YToGel HTGIO-
BEIH YHCTEIH JOX07T OT 3TOTO aKTHBA HE H3MCHWICH. JTOT pesyiapTar Ha
IIepBblﬁ B3riAA BBITIIAAHT MApPaAOKCAIBHLIM. BC/Ih HHCTAA OOXOAHOCTH
YBOINYNWAACE, U B CPpEHHEM QKTHR CTal 60.1136 NPHRBIICKATEIILHBIM, & B pe-
SYJIIBTATC BJIOKCHHA B DTOT aKTHB COKPATHIHCE. OﬂHaKO 3aMCTHM, 9TO,

oogveri ohoe L ey 4
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HAexyun 13. Cpasrusmenshas cmanuiag WISeCMujuoRHa2o NOSEOCIN

HECMOTSI Ha POCT OKMIAEMOH YUCTOM JXOXONMOCTH, B TE€X COCTOSIINAX, TIC
AMEJTH MECTO MOTEPH (1.€. YMCTas JIOXOMHOCTE ObLIa OTPHIIATENRHA), 3TH IT0-
TEPH BO3pOCTH B £ +1 pa3. B pesynnrare nponopreioHanbHOTO H3MEHEHHA
YHUCTBIX JOXOMIIOCTCH NAHHBIA aKTHB CTAT CRY3aH ¢ OOJIBIITHM PHCKOM (H3Me-
HHJICA pa3dpoc), UTo U MPHBENO K BRIIICOMHCAHHOMY NTaICHHIO CIIPOCA.

pumep 13.2, V3ymenenne noprde1s HHBECTOpA NPH yBe1HYe-
HHH DPHCKA BJIOKEHMH U HEH3MEHHOH OJKHAAEMOH JOX0XHOCTH.

PaccMOTpHM, KaK BAHSCT HA BIIOKEHWS B PUCKOBEIH aKTHUB yBeIHYe-
HHE PUCKA, HE BIUAIOLICE Ha OKUAAEMYIO AOXOAHOCTE aKTHBA, @ HMEHHO
oOpaTUMCst K UCCIIETOBAHUKY RIUAHUSA AOMOJTHHTSIRHOTO PHCKA C HYJe-
BEIM MaTeMaTHUYECKHM OKHIAITHeM {Cayyalt cTOXacTHUIECKOTO TOMUITHPO-
BaHMA BTOPOH CTEINCHH).

[lyCcTs YMCTAS MOXOMHOCTE HAMECHASTCS 110 CIICTYIOWEMY TPABUNY:

F=F+i(F-EF), EF =[rdF (), 150,

[oxaxkem, 4TO JTAHILIN MPUMCP B TOYHOCTH COOTBCTCTBYET CHTYa-
1y npumMcpa 12,1, T.e. oTpaxacT cily4ail CTOXacTHUCCKOIO JOMHHIHPOBA-
HH BTOPOH CTEIICHH.

JIeNCTBUTENBHO, TPY JAHHOM H3MEHEHUH YHUCTEX JOXOXHOCTEH Ma-
TCMATHYECKOE OKHIAHNE HE M3MEHHIIOCH!

L7 = EF +E(F — EF) = EF + t(EF — EF) = [F,
Pasdpoc XKe YBCIHIHIACH, UTO MOXHO HAITAANO TIPOEMOHCTPHPOBATE,
IOJACYUTAB BAPHALHIO:

Var 7 =E(F - EF) = E(F(l+1)—1EF - FF) = E((1+1)(F - EF)) =
e =(1+ ) E(F — EF)’ = (1+1)*Var(¥) > Var (7).

" Kak GBLT0 HOKA3aHO BEIUIE, TPH [IPOTIOPITHONATEHOM YBETHYEHHY
YHCTOH JTOXOTHOCTH (F = (1+5)r ) BJIOKEHMS B PHCKOBBLIM aKTHB COKpa-
IIAIOTCA B 1+ ¢ pa3. BeMUTAHHE TOCTOAHHOW BEIHUHHET tEF M3 TOXONHO-
CTH B K&K/TOM COCTOSHUH 3KBHBAJIEHTIIO COKPALLCHHIO orarcTBa. Kak nz-
BECTHO, pH YOBIBAHHUN HECKIIOHHOCTH K PHCKY NaJdeHue borarcTea Beact
K [1a/ICHUIO HHBECTHIIMH B PHCKOBLIH aKTHRB.
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{11, Butbop ¢ yenosusx HeonpedesehHocniy

Taxnm o0pa3zoM, MOXHO CACTAThL CAEAYRIUHH BHIBOI: MpH yOBIBa-
HBY aDCOIOTHOH HECKITOHHOCTH K PHCKY PaCCMOTPEHHOE MOBEINICHHE PHC-
Ka BEJICT K COKPAILICHHIO BIOXECHHH B PHCKOBBIH AKTHB, IPHYEM BIOKEHHS
COKpPaIalTCs CHABHCC, ICM B TIEPBOM CITydae. 3aMeTHM TaKXKe, UTO ITPH
MOCTOAHHOMN a0CQIIIOTHON HECKIIOHHOCTH K PHCKY BIOXKEHUS B PUCKOBBIH
AKTHB H3MCHSTCA TOYHO TaK JKC, KAK H B IPEJBIAYLICM CJIydac.

e -OGo0reHnan 3azaya HUBECTOPA

Mo cux nop, aHAMUUPYS TMOBEREHUC UHRECTOPR, ML PACCMATPUBAIN CH-
TYaluio, [Ae MHBECTOpY OO JOCTYIHO ML JBA aKTUBA: OHUH PHCKO-
BT 1 OOMH Oe3pUCcKoBBIH. OHAKO B PEAJBHOCTH Y HHBECTOPA CCTEH 2Ha-
YUTENHLHO OONBITHE BOZMOMHOCTH U AUBEpCH(UKATIHH CBOMX BIOXKE-
HHUH, OCKOILKY OH MOXCT UHBCCTHPORATL B PA3HLIC PUCKOBHIC AKTHBLL.
PaceMoTpum 3xoHOMUKY, rac uMected N +1 (DHHAHCOBBIX AKTHBOB, B TOM
YHCIE O7(AH OE3pHCKOBLIH aKTUe (Oy/1eM HA3bIBATD CTO HYJIEBLIM ) # N PHCKO-
BLIX akTHROB. TTyCTh i-If aKTHB WMECT JIOXOMHOCTE 27, & F(Z, ..., 24) —
COOTBETCTBYION A QyIKIHUA pacnipenencuus. OCo3Ha4NM 9epes o, AONIO
Qorarcrea, MHBECTHPYCMYIO B i-if akTuB. [Ipearnonaras, Kak ¥ pamee, 4To
areHT MOXKET 33HUMATEL N0 OC3PHCKOBOM CTABKC, HO 1€ MOMKET DMHTHPO-
BaTh PUCKOBBIE AKTHBBI, BHIMUICM 3)a9y HHBECTOPA:

max _[z; WOz, + 007y + 0z o Oy 2 VVAF (2 a2y ) 0
o P ot 8 Gt 4O )

Crenyiomas TeopeMa FroBOPHT O TOM, KAKHE K3 JIOCTYIIHEIX aKIHBOE
BOI/IYT B ONTHMANBHEIH mopTdenp HHBecTOpa-prckododa B caydae, ecnn
JIOXOMHOCTH MO BCeM aKIHBAM — HE3ABHCHMBIE CJIyIaHHBIEC BEIHYHHEL

YTeep:kaenne 13,1, Teopema CamydabcoHa 0 JUBepcHprKamum. -
[lycTs mpeAnouTeRUs HHBSCTOPA NPSACTaBHMET PyHKIHEH oxumae-
MOH I10JIE3HOCTH € BO3PACTAIOUICH, CTPOro BOTHYTOM, IBAK/ABL HEIPEPHIBHO
muddepenupyeMoii aneMentapHoit Qyuxumeit nonesnoctu. [Tycrs noxon-
HOCTH aKTHBOB HE3ABHCHMBI H CYLIIECTBYEST BOIMOKHOCTH 3aUMCTBORAHHMH
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Jlexyus 13. Cpasrumensnag crmamuka UHECIULLONHDZO NOGCOEHUS

no GeszpuckoBoit ctaske. Torna mo00H AKTUE /, OKHAACMASL JOXOAITOCTE KO-
TOPOTr0 BHILIE JOXONHOCTH Ge3pHCKOBOTO aKIHBA U 2, dl(z;) > zg), BOA-
JCT B ONTHMATLHEN nopTdhens wupectopa: o, > 0.
I [10Ka3areibeTBO
7 BpIpasum JI0110 Oe3pMCKOBOTO aKTHBA (f, M3 GHOIKETHOrO OrpaHu-
N
YeHHA! O, =1~ Zai H MOCTaBHUM B [IQIEBYIO QYHKIIHIO, Hepelia K 3a-

‘=l

Aadge 0e3yCIIOBHON OITHMH3AUNH !

%20, ..., &ty 20

N
E 'i"'.“;' m&X J"u H Z(] + Zax (Z] - 20) dF(ZI LR ZN )' ' ‘ . L

B l
.r.a

Torna YCIIOBUA NIEPBOTO MOPAAKA JLTA 3TOH 3axaqaH Oyayr HMeTﬁ“‘ﬁ’ﬁh
SR ¥ M

W

Ji[ ol a0t -2 | g - 2)dF @z <0
=1 . . A

e P

fis (=0, ecan oc >O)

06031{1‘{35{ Dnepd’l‘op MATEMATHNICCKOIO O KHIAAHHAA ‘IepCB E() MEI
MOXCM ICPCIHUCATEL YCIOBUE NCPBOTO NOPAAKA B CJICAYIOINEM BHIC.
.. N

Ev') w z0+2af(if—zg) (Z;, —z) =0

i=1

(=0, ecom O >0). oot

s

'Hycn: j z;dF (z,)> zy. IlpexnonoskumM, 9TO AKTHR j HE BXOANT B

PN

noprd)em: o;=0. Torga cnydalimble BCIMYHHE ' Z; H
y )

X=w| g5+ ZO’,-(E- —Zy) | BE3ABUCUMBL, IOCKOIEKY UpH O.; =0 BenuuH-

3 1
)

Ha X 32BUCUT TONLKO OT JOXOHOCTCH APYrux akTHBOB. CIeNOBaTCIbHO,
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I, Batbop & veaosusix neonpedeieruocmu

Z; n u/(X) raxke HE3ABUCHMSL! (MOCKONBKY (PYHKIHY OT HE3aBHCHMbIX
CHYHalHBIX BEHYMHE TRKKE Hezasucums!). Kak W3BeCTHO, 1M IC3aBHCH-
MBIX CITYUaHIIBIX BETHHMHH MaTEMATHUECKOE OKUTAHHE IPOU3BEACHHA CCTh
IPOH3BEACHHE MATCMATHYCCKHX Oxujanmii. Toraa

E(u/(8)(Z; — z,)) = BW(R)E(Z, — 7)) = Eu'(R)EZ, - 7,Eu(%) > 0,

TOCKONMEKY TIO YCJIOBUIO W ($>0, u Efz'j > z,. Ho nonyucnuoe cooTro-
HIEHUE [le YAORICTROPALT YCIOBUSM TICPROTO NOPAAKE, CICAOBATEALHO,
HAINe TIPCANOI0KEHHC HCBCPHO H aj > 0. 3ameTHM, 4TQ B CHITY BOIHYTO-
CTH 2NEMEHTAPHON (YHKIMH II0JI€3H0CTH YCIOBHA IIEPBOTO MOPAIKA SAB-
ISOTCAH HEOOXOMMBIMH H AOCTAaTOUHRIME. TakuM o0pazoM, TcopeMa 10-
Ka3ana. W

BepHeMces K yCROBHAM IICPBOTO HOpsiika 0000nIEHHOH 3a1auy HH-
BCCTOPA, HO He OyJieM NPCATIONAraTs HC3aBUCHMOCTH AOXOAHOCTEN AKTH-
ROR. PaccMoTpum J-#t akTur, Borucauui B noprdens (Ottf >0). Torna ye-
JTOBYE epPBOro Hopsaaka: Eu'(X)(Z ; — Zy) =0 MOXHO NEPEIHCATh B CTCYIO-
meM BHAE: .

CEWRE)) =B (®)
HITH o
A Ja CAC)

| o Eu'(%) o

3aMeTHM, YTO BCIHYHHA B NPABOMH YaCTH ITOJIYHCHHOTO BBIPAXKCHUS,
XAPAKTCPHIYIOWIAa IIPEBLIIICHHE OXKHAAEMOH JOXOAHOCTH aKTHBA j HAll
NOXOTHOCTBIO DE3PHCKOBOTO aKTHBA, HA3hIBACTCA B TEOPHH (PHHAHCOB 11pe-
MIeit 33 pHCK (HE CTOUT MYTAaTh ¢ NPEMHSH 32 PUCK, PABHON PazHHIIE MEX-
sy DOTATCTBOM H JICHEKHBIM FKBHBAICHTOM).

TakHM 006pa3oM, BKIIIOYCHHE aKTHBA B OITTUMAIBHLIH nopTdhens on-
peaeNseTcs He TONbKO €ro JOXOJHOCTBIO, HO U BCIWYMHON KOBapHAIIUMH
MEXTY DPENEIbHON NOJIe3HOCTEI0 0raTcrea U JOXOAHOCTHI) aKTHBAE J.
Hanpumep, ecmr 1oXogHOCTh aKTHBA TTOJOKHTENBEHO KOPPCIApPYET ¢ 6o-
FaTCTBOM, TO B CHJIY YOBIBAHHSA MpeNeabHOH MONCIHOCTH DTO 03HAYALT
OTPHUATCALHYIO KOBAPHALHIO JOXOAHOCTH aKTHBA ¢ NPEASILHOM mones-

R N A FREREES ERIFS-T G
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Hexyun 14. Moderw Maprosuya

HOCTRIO OorarcTa. U crieopatennbio, Takol akrus OyleT BKIKUCT B OX-
THMATLHBIH MOpT¢eNhb, TOILKO C/IH €Io OXKHaaeMast JOXOIHOCTE NPEBbI-
CHT JIOXOHOCTEL De3pPHCKOBOro aKTHB2, T.C. MPH MOJIMKHTEIBROH ITpeMuM
34 PHCK.

Eciu e J0X0THOCT 110 aKTHRY ¥ GOTATCTBO OTPHUATCILHO Koppe-
JIMPYIOT, TO TAKOH AKTHR MOYKET BXOMHTE B ONTHMAIILITEI IOpTderts qaxke
HPH OTPUIATCTLHON YIPEMUH 33 PHCK, MOCKONBKY 3TOT aKTUB IOMOTACT
CHU3MTE PUCK [0 GOTarcTBY B LENOM (MPUMEPOM TAKOIO AKTHBA MOMCT
CIIY>KHTh CTPaXOBOH ITOJTHC).

HeKuHﬂl4; 

Mojesns Mapkosnma

Jo cHX nop MBI OMHCBHIBAIH BRIOOP B YCIOBHAX HMEONPEACICTHOCTH KaK
BBIOOP MEXTY NOTEpesMH, T.€. 1abopaMu ((x., s Xo )y (s s ps)) —B
TUCKPCTHOM ciydae Hmd (X, F7(x)) — B HCUPCPBIBHOM. B 1rpuiuaJ(Heix
001aCTHX AKOHOMHUECKOH TCOPHH, HAIIPHMEP B TEOPHH (HUHATICOB, IMTHPO-
KO HCHONBL3YeTCs IPYTOH TOAX0A, COMIACHO KOTopoMy BeIOOp noTpedute-
ST OTIPENENSICTC ST THUIL ABYMSA XapaKTEPHCTHKAMH QyHKUHH Paclpeaciie-
HUS: CPC/THUM M JUCTICPCHCH (CPCUHCKBAAPUTHUECKUM OTKIOHEHHEM), a
UMEHHO, IPSIII0NAragICcs, Y10 NoTpedMTeIN NPeAIOYHTaoT ANbTEPHATH-
By ¢ OOnbIICH OXKHEACMON OXOMHOCTHIO W MEHBIIEH BapHALWCH A0X0-
HOCTH. TakuM 06pazoM, PEAITOYTCHUA MOTYT OBITh HPEACTABICHbLI KPH-
BLIMU Oe3pazimuund, 300paskeHHBIMH B IPOCTPancTBe (U, O), TIe Yepes
M 0003da4eH0 MATCMATHHCCKOS OXKUIalYe NOXoaHocTH nopTdens akTu-
BOB, 4 YEPE3 G — CPEIHEKBAAPATHIECKOE OTKIONCHHUE.

.. Dynkuust MoJIe3H0CTH B MoZeau MapkoBuia
ITokaxeM, 4T0 9TOT NOAXOX BIOIHE COMIACYETCsI C PACCMOTPEHHON panee

Tcoprell oxkHgaeMolt mone3sAoCTH. VINTYHTHBHO 1IOHSTHO, 9TO (IIpH IIpO-
qYX PaBHBIX) [IOTPeOHIENb TPEANOIHT AT HMCTE OOJICe BRICOKHH YPOBCHD
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I, Buibop & yeroausx neonpedenennocmu

oxHaeMoit poxogaocti. KpoMe Toro, kKak Mel BujenH, puckohod He 6y-
ACT YUaCTBORATH B CIPABCAMHBOMN HTPE, T.€. [IPH OMHAKOBOM AOXOMHOCTH
. OCIPHCKOBEIH aKTHUB SABIIACTCS NMPENITOYTHTENBHEIM. TeM HE MeHee 1pH
- TIEPEeXOe OT PacIpeACIeHHs K ABYM €r0 XapaKTepHCTHKAM YacTh HHGOP-
MAaIMHU TepSeTCA, B CBA3HM C ITUM BO3HHKAET BOIIPOC: MPH KaKHWX YCIOBUAX
Takoi moxxon (xota 0b1 B npubimnxeHnn) OyAeT KOPPEKTHLIM, T.€. TTPH Ka-
| KUX YCIORMAX MEI MOXKEM 3aMEHHTE (yIKIMIO OKHIAEMOH MONC3HOCTH
' Ha QyHKIHIO OT U ¥ O 7

JUTst omIpeeneHus 3THX YCIOBHI pacCMOTPHM PasiIQKEHHE DIIEMEH-

' TapHOH byHxIHH mone3HocTd #(x) B pax Telinopa B Touxe x = :

(u) Wy W
T(x }.L) + 3
""""'epﬁeMCﬂ K O3KUAAeMOll 1TOges3nocTy:

(x=~pu) +...

w(x) = u() + =2 (x — ) +

Eu = Eu(X) =
(u)

E(x—u)+

Al B(u) + EH)

g : = u(”') + __Hgll_) (“') ( “)3 Fos s 's

. .5-,-'
=
w

MOCKOMBKY 10 onpenenenno Ex=U u E(X—u)’ =g,
Takum 00pa3oM, Mbl MOKCM TPAKTOBATH 0KHAACMYIO IONC3HOCTD
KaK (pyHKHHIO OT M ¥ O B CICAYIOIUHUX TPEX CIYUAAX.
1. Ecnu anemcHTapnas GyHKONS HONE3HOCTH KBagpaTHUHaA!
u(x)=a, + a]x—azxz, rac ¢, a, >0, 10 u”(-)=0 n pyskuus OKHAAC-
MOH IOJE3HOCTH Npe/ICTaBUMAa B BUIE

u”(j,t) 2
2

2 2 2 2
=a,+aqu—-a,\° —a,0° =g, tqu-a,(U° +0°),

NOCKOMBKY 1 (W) =a, —2a,it ¥ u"(U) =-2a,.
3anamuMcs BOMPOCOM: KAk OYAyT BHINIAAETE KPUBbIE OC3pasmimyns,
COOTBETCTBYILME TakoH (DYHKLUH OKHAAEMOH NOJISZHOCTH, B IPOCTPAH-

144



Herxyun 14. Modeas Muprosuya

cre (U, 0)? DopManbHO KpUBBIE De3pa3NHYNA OMKCHIBAOTCS YPABHEHH-
MU BHIA o |

Eu=ay+al-a,(W+07). .o o s
Bcee, kpoMc IHCICPCHH, IEPEHECEM B JICBYH) YaCTh YPABHCHHA!

]
b

Efi-a a a \ (Ef-a, (¢ Y
S . YL DR W7 (PRI W R o_| % oo
a, a, 2a, a, 2a,

A

i . A i"-,_
OxoHYATeIBEHO MOMydacM

2
2 a,
J G+ pht+—=1 =¥, _ ;
; 2a, OIS T S b R
U —-a a L
ey = *| 5. | | %o KpMBste Geapauiiuns NpeiCTaRIOT
CE az a2 . L N I LIS

VA ' \'Er I3 :!.h

a :
coBoil OKPYIKHOCTH € TIEHTPOM B TOUKE "'2“:2‘! 01 1 pamycom \ﬁ _"’"‘3
St ’
“T. 3aMeTHM, UTo 3/IeCch BOZHHKAET Npobrema, CRA3AHNA C TEM, UTO Nep-
Bast MIPOM3BOIHAS HIEMEHTAPHOH PYHKUMH NOAC3HOCTH u'(K) = ¢, — 2d,1
MO2KeT ObITh OTPUUATE/ILHOH, IOITOMY B KauECTBE O0IACTH ONPEACICHUs
paccMaTpHBaeTCa TAKOH HHTEPBa, IIPH KOTOPOM ¢, — 2a,jL =0,

2. Ecnu bymxama pacnpeaencima F(-) He MPOU3BOILHAS, 2 COOTBCT-
CTBYET HOPMAJILHOMY PACIPCICIEHHED, TO, KAK H3BCCTHO, TAKOE pACIpeIesic-
HHE NOJIHOCTHIO cueduimpyerces cpeaunM (L) 1 sapuanuen (g°). Takum
00pa3oM, B ATOM CIIy4ae MOMEHTHI 00JIe€ BRICOKOTO MOPSIKa B pa3/IOKEHUHN B
psn Ternopa nie ucue3nyT, Ho OynyT ARIATHCE QYHKIMAMHE OT U U G,

3. Kax H3BeCTIIO, CONTACHO HEHTPAbHONH NPECIBIION TEOpEME CYM-
Ma D0ABLIIOT0 YHCIA CNYYaHHLIX BCITHUHH UMeeT NPHONHKEHHO HOPMAJIb-
HOC PacIpeAciICHAC HC3aBHMCHUMO OT PAcHpEeIencHUs OTACNRHBIX Clarae-
MBIX [IPH YCIIOBUH, UTO CIATAEMBIC HC KOPPC.THPYIOT. Takum 0OpasoM, ecsin
noprgent, .. 6orarcTBo, POPMUPYCTCS U3 MHOMKCCTBA aKTHBOB, TO MEI
MOXKEM CUMTATh, YTO OKHAAEMas MOJIE3HOCTh OOrarcTBa 3aBUCUT OT U H O.
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3to npubmuxcHue Oyner 00JICe CTPOrUM, €CIIH, BO-IIEPBAIX, JOXOJHOCTH
COOTBETCTBYROLIMX AKTHBOB OIIMyKe K HOPMAIBHOMY PACTIPENICEHHIO; BO-
BTOPHIX, BECA AKTUBOB PABHOMEPHBI; B-TPETBIX, AKTHBBI IPAKTHYICCKH HC
KOPPEIHPYIOT MexAy coBo. 3amMeTnm, 9TO B PCalLHOCTY 3TH NIPCANOIIO-
YKEHYS HE BRITIONHAOTCA, a MOTOMY BoTIpoc 06 000CHOBAHHOCTH paccMar-
puBaeMoit ciennguKauuy QyHKIMU OKUIACMOH TIOJIC3HOCTH ¢ TOYKH 3pe-
HHS IICHTPaNbHOH NPeACIBbHOM TCOPEMEI OCTAETC HHCKYCCHOHHBIM.

MH:KeCcTBO TONNYCTUMBIX nToprdereii 8 Moneau Mapkosdiia -
M 32J1a4Ya HHBECTOPA »

Hrax, GyHKuua oxkuaaeMoil 1oae3HoCTH IPEACTaBIeHa KaK (PYHKIHS OT [
u 6. OnuinesM B Tex e TEPMHHAX MHOKECTRO JIOTTYCTHMBIX opTdemneil.
Iockonpxy mpeamonaraercs, 9TO MHBECTOP IPEANOYHTAET CPEIH
Bcex NopTdenci ¢ oIMHAKOBLIMU OKUAACMBIMHI JOXOAHOCTAMU HAUMEHEES
PHCKOBbIH, TO Ha CAMOM JICJI€ HAC UHTCPECYET HE BCE MHOKECTBO JL0MTYyC-
THUMBIX TIOpTdeneii, a ero rpaHuLa, COOTBETCTBYIOMAA NOPTQPENIM ¢ MHU-
IUMaJILHOM BapuanycH npu nansoM oxugacMoM goxoac. CoBOKYIIHOCTL
TaKHX MOPTQEICH HAZBIBAKOT MHONCECINEOM hPexmusHoiX nopmgenet,
PaccMOTpuM PHUCKOBSII TOpTdens (v, ..,v, ). O0o3HaunM oxu/1ae-

N
MY JOXOAHOCTD NOPTHens decpes 7,. Toroa z, = EZ = Ev,. E7, = ZVJZ. ,
i=1 i=1

TAe Z, — CPEeAHA X0XOJHOCTH [-r0 akTHBa. OO03HAYHM BAPHAIHIO MTOPT-
bens o7, a KOBaPHAIHIO KOXOXHOCTEH ﬂByx aKTHBOB— G, Cov(z z )
TOrJa Bapuaiiusa 60oraTcTBa pagHa — 0‘ =Var(wz)=w Var( )=w O'R, .

e oy =E 2";-5; - ZN:V,-Z =E 21’5 (Z-z)| =

=l i=l i=1

N N

=E| ¥ Y0, (G -2)E ) |= 2 Yow B((E ~5)E - 7)) =

i=l j=I i=l j=1

N N CL
= 22»} v,0,. OuHako 0OBIIHO MOMHMO PHCKOBHIX AKTHBOB MHBECTOPY
i=l j=1
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JNOCTYIICH K OC3pHCKOBLIA. OnuINEM MHOXKECTRO NOMYCTUMBIX TiopTdenci
TIPH HATHYHA OS3pHCKOBOTo akTiBa (0y/IeM CUHTATh, UTO 2TO HYISBOH aK-
TUB). PaccmoTpriM KOMOWHHPOBAHABIN HOPTHEIE, COCTOsLUAN W3 Oe3pHCKO-
BOI'0 aKTHBA U JAHHOTC NOPTQESA PHCKOBLIX aKTHEBOB (V,, ..., V) € JOJLIMH
o, H1-0,, T.e. B koOMOHHUPORAHIOM Noprdere JoJiA BIOKEHNH B aKTHB
j#( pasta o, =(1—~q_)v,, & 100 BIOXKeHUH 8 (e3pHCKOBEIN AKTHR pan-
Ha o,. Toraa 31oT moprd)eih UMEET CAEYIOUNE XapaKTePHCTHKH:

HNokawem, yro G, =(1-0,)C, u Z, =W,z + (1= 0,;)Z;, T.c. 9TO ©
TaKIMH KOMOMHAMPOBAHDBIMU NOPTQCILIME MOXKIIO 00paIarses KakK ¢ aK-
THBAMH. [eHCTBHUTENLHO,

N N N
Z, = 2 0,z = 0yZp + ZOL,-Z- = 0tyzy + (1= OCO)E ViZp = g2y + (L= 00) 23

i=0 i=1 i=]

)Ni ]N'

=2 ) 00,0, *’(XOZO{ a,, +a 205 G, +22aa g,

r=l} j=(0 i=] j=lI
N . N
. 2
=0+0+22((1—~ao)v,.)((l-—oao)vj)og =(1-0t) szivp
=1 j=l i=1 j=I
2.2
=(1~0o,) o}
3aMeTHM, UTO QYHKIMS OXKMIACMOH NONE3IOCTH JiA PacCMaTPHBAEMO
3a)1a49M PUMET BUJT:
ER = ay +aM—a,(W’ +6%) = a, + awi, —a,(w’Z] + w'Gl).

~ Yuureisas, 110 QYHKIWS 0XHUAEMON TIONS3HOCTH OHpelelieHa ¢
TOYHOCTBI0 no aduaHOrO NpeobpasoBanns, MEI MOXEM NPEACTABHTH
JAHHBIC [IPEANOYTCHIS 9KBHBANIEHTHLIM 06Da30M, BRIUTSA KOHCTAHTY a, U

aw
nofenys Ha a,w > 0. Bpens oGo3HaueHue —*— = 9§, 3anumcM 3a1ayy wH-
a
1

BCCTOpA B Mofenu MapkosHoa:
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P T o I P
AR AR [ b I A

[TpecTaRuM PEIICHHC 33 0a49H TPAMHUCCKM JUTS CILyJasi, KOTAa B pac-
MOPSCHHH HHBECTOPA MMEETCH B3 PHCKOBBIX dKTHBA. B 3aBucHMOCTH
OT KOPPEIAIIIH MEK)TY PUCKOBBIMH aKTHBAMH MMOIYTHM PA3HBIC TPAHUIIBI
MHOMCeCmBa Oonycmumestx puckosslx nopmapener. Ha pue. 14,1 nzobpa-
KEHBI CTy4aH OTCYTCTBHS Koppenauuu (p,, =0), abcomoTnoi moaoxu-
TCJBbHOH KOppemiuu (P, =1) 1 abCOIIOTHOH OTPULATEIbHON KOppesL-
UK (p,, = —1) IBYX PHCKOBBIX AKTHBOB.

..D_ s ‘
S

el
Vome s ie”
s

G
QT
Q

I ¥ 4

Puc. 14.1. MHOKECTRO IOTYCTHMBIX PHCKOBBIX 1opTdened upy pasnoii ¢ .
KOpPEIIUUH MeX Ay o0pasyOUMMH ero0 JIBYMS PUCKOBBIMY AKTHBAMHU

" B obmem CIy4yae 1Py HANAYUH MHOXKECTBA DHCKOBLIX aKTHBOB U
PA3NMYHON KOPPENFLHH MEXKY JOXOAHOCTIMU 3THX AKTUBOR Oyniem u3of-
Pa’KaTh MHOKECTBO ADITYCTHMBIX MOPT(escli KaK BENIYKIOE MHOKECTBO
(cum. puc. 14.2). KomMOuuupys 310 MHOXKECTBO ¢ OS3PHCKOBBIM aKTHBOM,
[OJTYYUM JIMHEHHY IO IPAHHIY MHOXKECTBA BCEX IONYCTHMBIX TIopT(hernei,
KOTOpOE SBJIAETCA BRITYKIEIM KOHYCOM ¢ Bepumnoi B Touke (0, z,).
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Hexapun 14, Modero Maproeuya

Kpusbie bespazmmidus npeacTaBisioT coboii OKPYKHOCTH C NCHTPOM
B TOUKE (—-0,55, 0). Jins Toro wtoOBt IMETh 46710 ¢ NOJIOKNTEIRHO Tpe-
JOCILHOH TIOTIC3HOCTRIO, OyOeM CUMTaTh, YTO TOUKA HACBILICHHS JIEKHT
BBILIE ZOXOIHOCTCH BCCX JOCTYIIHBIX HHBCCTOPY aKTHBOB, ONTHManbHbIi
BBIOOp HHBECTOpPA, COOTBETCTBYIONIHH KACAHUI KPHUBOH Oe3pasiHyls H -
shexTnrHOTO STyYa, H300paxkeH Ha puc. 14.2,

ot S / Deppexmusunii nyy

Puinounvui nopmepens -

Onmumanvusid nopmgens

-

S Puc. 14.2. MuOXECTBO J0TLYCTHMBIX ITOPTQENEH
MPH HATUMHY PUCKORBIX H OC3PHCKOBOTO aKTHBA . & wi!

Onpcaecnenuc

Toptdhens, cOOTBETCTBYIOUIHH TOYKE KacaHHA 3 (DEKTHBHOTO Tydd
(MHOMECTBA 2 PEKTUBHEIX MOPTeneil) H MHOXKECTBA PHCKOBEIX IOpTdeE-
JIeH, Ha3BIBACTCS PbIONIBIM ROPMGerem. O

Yreepxaenne 14.1, Teopema o pasaenenus, uan Teopema o B3a-
WMHBIX pongax.

Ecnu BceM MHBECTOPaM HaA PBIHKE JOCTYIHEI OHH M Te %€ aKTHBEL
CPEeIH KOTOPBIX OHH OE3pHCKOBRIA aKTHR ¥ N PUCKOBLIX 4KTHROB, H ()yHK-
IIMHU T10JIE3HOCTH NOTPeOHTCICH UMEIOT BHIL ut = Ep -t (zi + Gi ). TIPHYIEM
pa3peUIeno 3aHMCTBOBAHHE 1O OE3PUCKOBOH CTABKE, HO HE PA3PELIEHO DMH-
THPOBAHHE PUCKOBBIX AKTHBOB, TO JUIA KAKA00 HHBECTOPA PHCKOBAHHAS 9aCTh
OITHMAIIEHOIO NIOpr(el1sd He 3aBUCHT OT NpeIIOITEHMH HHBECTOPA.
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Il Boibop & poacausx neonpeoeneIyiocmu

3aMeTHM, UTO NPH A3TOM COOTHOIICHHE JONTH OC3PHCKOBOIO aKTHBA
1 PEIHOYHOTO NOPTQENS B ONMTHUMATLHOM nopT(buIc HHBEC 10p0B 6yﬂe"r Ba-
pLHpOBaTI:C:E[ SR o L

JlokasaTenscTRO

[TozcTannas OTPaHMNYEHHA U3 331891 HHBECTOPA B L{ENIEBYI0 QYHKIIHIO
Moze T MapKkoBuTa, NepeHIeM K 3a1auc ¢ Oe3yCI0BHBIM IKCTPEMYMOM:

2

N N = N
max  zo+ .0,(z —2) =8| | 2o+ Y, 04(Z — 2) 2205050

[y20, . Gy 2 ;
@20, ... ay 20 i=l i=l i=l j=1

YenoBus IEPBOTO MOPAAKA ITPUMYT BUA:

du 97, 9z, dc’ SN
e =(7. ~-z 9| 27 (7. — +2 o0, |=
do.. Qo ”80{. 0., (&= %5~ %) % n

3 N

o =(1-28F,)(T —2,) - 28) 0, <0;

w -
o . .

—o, =0 mmncexzml , N.
doL,

HOCKOJIBK}’ —é——oc =0, 10 Ea——a =0, cnenOBaTenLHo
o o L . o

i

i=] i=1 j=}|

Z(l 282 )(Z _50)01 ‘?‘Biiijﬁyalz

'"(l 262 )Za(z 2) = 2863 = (1- 287, )(, - 2,)- 286, =0,

'OTKyI[a Honytmm cootHowerne 1-287, = ———=- HOL[CT&BHB 3O Bmpa-
| Z, ~ % e e

KeHHE B -inJIOBHe NEePBOro MOPAAKA, HAXOMUM:
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Hexyun 14. Modean Maprosuya

* o027~ %) & S
)] 1 () # -
o AL < T S
— iy
Zp, T % =1 e
T {=0, ecim @ >0).
3aMeTHM 41O TEUﬁpB MBI MOKEM IIOUEIMTE Ha 20 >0 H, TaKHM 06-
paaom ycnonm nepBoro TOPATIKA MPUMY'T BUJL e
o Az ) &
- - ZDL 0, <0 e e e
B Zp - ZO =1 N f EREE Ft
(=0, ecan o >0).
- IepenniiieM YCIOBHA IEPBOTO NOPAAKA B TEPMUHAX CTPYKTYPBI PHC-
xoBoH 4acTH roprdens. ITockoneky v, =—; -, 'TO, 0003HAYNB

Za e

OKUAAEMYIO TOXOAHOCTH ONMTHMANILHOIO PHCKORBOTO (T.€. PRIHOUHOTO ) IOPT-
deast uepes Z,, M AHCIEPCHIO UCPC3 O, HMCCM: -

T, =0 + (1~ U)zy mmn T, — 2 = (L -0 N2y — %5
2 .2 2
Up =(l_a0) GM'

C y4CTOM 9THX COOTHOILLGHHMIT YCIOBHA IICPBOTO HOPSANKA MOKHO
IICPEIKCATh KaK

—_ ) O, _’ - Al * *
(I-o, )* Gf (Z, — 24) . 2(1 - 0L, )v}.()'l,Ji <0
(l - D:'O )( ZM = Zo) f=1 PEED o U T

HIIH
2 - N
O \Z;,—2
-M_(‘__O)_ — Zv;(jij <0
(Zy — 2 j=
(=0, ecu v, >0). ’
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. Butbop & yenoeusx neonpedeneHrocmu

B 3Tn ycnopus HC BXOAUT O, W 9TO O3HAYAET, YI0 HH Pasiuvus B
AOXOAax, HH PA3IUIHA B IapaMerpax NpeanodTeHH He BANAIOT Ha BEIOOP
PHCKOBOIT 1acTH oNnTHMANBHOTO noprderd. TaknM o6pasoM, A BCeX HAH-
BCCTOPOR ONTWMANBHBIH pHCKOBHIH (pHiuoudslil) noprdens
V' =(W, Vys ...y Vy), TIE ¥, OTPEJIETTIOTCS U3 BHILIENPHBEACHHBIX YC.I0-
BUH IePBOIO NOPAJKA, Oy€T COBNAUATS.

Onnako Beca 0e3pHCKOBOTO aKTHBA B ONTHMAINTBHEIX TOPTdenIx mo-

Tpcbutcinedt OyayT pasTudHbL, TOCKOIBKY OHH 3aBHCAT OT mapamMerpa o,

OTPAKAOLWICIO IIPCANOYTCHIA 1 J0X04 HOTpCﬁHTCIIGﬁ. OnTHMAaIBHBIC JOIH
603p UCKOBOI'O AaKTHBA U PLIHOYHOIO HOpT(bCJTﬂ ONPpCACIAKTCA U3 YCIIOBUSL

_ 280
P o AT - QBZP =z ) BRI
o ’ Z,~ %
. - " Cx ';
¢ JICHCTBUTENBHO, MOCKOILKY Z, = ClgZy + (1= Cy)Zy u RN

2 x\2 2
c, = (1-0,) 0y s TO 3TO YCIOBYE MOXKHO TIEPETHCATh KaK

2= al)PO v
(.]. - Ot; )(-Z—M _ ZO) ‘ TR S

1-28( 0tz + (1 0g)Z, )=

I . c
(T = 20) = 28z = 2,) (02, + (1= 0)Z,, ) = 28(1 - 0 )05

M G M 1] 049 0 J M M:®
OTKYAa HaXON¥M ONTHMANbHBIH BCC OC3PHCKOBOIO aKTHBA: .,
o = (Zyy =2 X2y —0,5/ )+ Oy m - A B
Taxum obpasoM, JanHas TCopeMa MO3BOJBIET Pas3/IeIUTE IIPONece Mo-

HCKa ONTHMAIbHOTO NOPT(CIA Ha 1Ba sTana. CHadana onpcaciaeTcs oNTH-
MaJThHBIH PRIHOYHBIA noprdens (G, , Z,,) ¥ COOIBETCTBEHHO HAXOJHMTCS

c

ypaslcHue SQHEKTHBHOTO Tyda 7, = Zy + B_i(zM — Z,). 3aTeM Ha JIAHHOM
M

Jy™e B 3aBUCHMOCTY OT IPCATOMTEHNH HHIMBHIA BhIOHPACTCS ONTHMAD-

HOE COYETAITMC PBHITOYHOTO MOpTdend (0,,,Z,, ) ¢ OC3PHCKOBBIM aKTHBOM.
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Perosendyemas rumepamypa

Yreepuxaenne 14.2, Ananor TeopeMsl 0 Ausepeuduranumy.

Ecnu aktusel B Mouenu MapkoBHua He KoppellupORaHE], TO 000
aKTHB ¢ OKHMIaeMOH JOXOIHOCTBIO BBIIIE FapaHTHPOBAHHOM, T.e. MpPH
7, > z, OY/IeT BKIWOUEH B ONITUMANLHBIH [TOpTGHEns HHBECCTOPA.

J0Ka3aTcnLCTBO JAHHOIO YTBCPHGICHUA CTPOUTCS HAa aHaIM3C YeTo-
BHI{ [ICPBOTO MOPAIKA 33744l HHBECTOPA U NMPCAOCTABINETCH AL CaMo-
CTOMTCIBHOTO YIIPAsKHCHRA.

o Pexomenpyemas jqureparypa =~ 0
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(MMHEEBKOHOMEHECKOE
PABHOBECHE
N BJIATOCOCTOSHHUE

HGKHHH]SM

PLtr

ot

YacTuunoe paBHOBecHe W o0Llee paBHOBeCHE

Monenu 9acTHYHOTO PaBHOBECHS ONPEACHAIOT UCHLI, IPOM3BOACTRO, IPH-
OBITH M T.J1. IPU NPE/INOT0KEHIH 00 OTCYTCTBHH OOPaTHBIX 3(HEKTOR,
Hanpumep, anaiuzupys BIMIHHUE LIEHBI KaX0ro-To (pakTopa MPOH3BO/ICTRA,
CKaxeM, 3apaboTHON IUIaThi, HAd PABHOBECHE HA PBIHKE TOTOBOH NPOAYK-
HHH, Mbl HTHOPHPYEM BAHAHHE PBIHKA TOTOBOH NMPOTYKITHH Ha IEHL! Qak-
TOPOB IIPOHU3BO;CTBA, YTO HA CAMOM JIEJIe MOIJTO OBl MPHBECTH K AAJLbHCH-
reMy pHCcnocOBIeHHI0 Ha PRIHKE TOTOBOM NPOAYKIHH.

Kpowme Toro, B MOJIEIAX YacTHUTIONO PABHOBCCHS HE YUYHTHIBACTCH,
KaK BCE M3MCIHEHHs, MPOHCXOAIIHC 11a HEKOTOPOM PhIHKE, ITOBIMAIOT Ha
GOraTcTBO WHAMBHIOB, TIOCKOILKY TIpeAnonaracTes, 9ro adgexr Gorar-
CTBa OTCYTCTBYCT. DTO MO3BOJSICT HE TOABKO U30IMPOBATE OJHH PLIHOK,
IO H CYANTEL 00 M3MeHeHuH OnarococTosHns 00MeCTsa IHINb 10 JTOMY
OIHOMY PBIHKY, MCIIONB3Ys B Ka9E¢CTBC MCph! OIATOCOCTOSHHA COBOKYII-
ubLd u3auuck. Ipeanocsiixa o0 nynesom a¢exre 10X0a, KaK Mbl 311aeM,
MMEET MCCTO B CIIVYAC, €CJIHU [IPCINOYTCHHS KBAa3HNHHEHHEI, o,uHaKo B pe-
aJIBHOCTH 3Ta NPEANOCHUIKA MOKET HE BBLUIOTHATELCS, -
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Jexyun 15. Yaemuunoe pasrosecue u obuee pastosecie

Ecmu ©n1 anamu3 B paMxax 001MEro paBHOBECUs e W3MEHWI Kauc-
CTBEHHEIX TIPOTTIO30B, NOJTY9EHHBIX HA QCHOBE MOJICISH YACTHYHOTO paB-
HOBECHA, a JIMILE JAB2J1 HECKOILKO HHBIC KOIMYECTBEIIbIE OLICHKE, TO €T0
LIEHHOCTH OBla Obl HeBeuuKa. OaHAKO B IefiCTBUTEARHOCTH BEIGOP MeTO-
JAONOrHH 3a9aCTYIO0 HMEET OIPOMHOE 3HAYCHHE U MOKET H3MEHUTD BLIRO-
JIBI O TIOCJIEACTBHAX TOH HJIH MHOH HOJIMTHKH HA JHAMCTPANGHO HPOTUBO-
MOJIOXKHBIE,

OfpatiMcs K npuMepy, npeanokeREoMy B padorte J1. bpandopna’,
KOTOPBIH IEMOTICTPHPYET, YTO HCTIOIB30RAHNUE YaCTHIHOTO PABHORECHA MO-
KCT NPUBECTH K CEPHE3HBIM 320y XK IAETTHIM.

PaceMoTpumM 3KOHOMHKY, B KOTOPOH N 1opoi(0B {V — Oonblioe yuc-
710). B KaKJI0M TOpoJIe ecTh OUHA KOHKYpeHTHad dhupMa, IPOH3BO/ISIIAs
OJMH TOBAP, HCIOML3YS JTHIIL OXUH (hakTop MPOU3BOACTBA — TpyA. Bee
3TH (PUPMBI HE TOJIBKO IIPOU3BOIST HACHTHIHYO NPOIYKIMIO, HO 1 o0na-
AT OMMHAKOBBIMH TEXHOJIOCHSIMH, KOTOPBIE IIPEACTABHMB]l CTPOTO BO-
THYTOH TIPOW3BOICTBEHHOM QyHKIME f(z), npudem f(0) =0.

B oxonoamiike umeetcs M eimHUN pecypea z (Tpy/a): mpeanonara-
eTCst, YTO B SIKOHOMHKE M norpeduTeicH, M KaxALIH 06nagacT eauHULCH
Tpyna., QyHKIUAW 11OICIHOCTH HOTPEOUTEICH 3aBUCIHT TOMBKO OT KONHUUC-
CTBA TOTPeBIEHTIOTO TOBAPA M HE 3aBHCAT OT TPyAa (M1 CBOGOIHOTO Bpe-
MEHH), &4 HOTOMY IPCINIOKCHUC TPYd a0COMIOTHO HeamacTU4Ho. PaboTHu-
KH MOTYT CBOOOLHO NEPEMEIIATLCH H3 TOpoAa B I'Opo, CTPEMIICH MAKCH-
MH3HPOBATEL CBOIO 3apadoTHYIO IJIATY.

Bynem cuntats, 4TO IeHa arperupoBaHHoro norpeburensckoro ona-
ra papna 1, a 3apaboTHyIo m1aTy B ropozc / 0003HauumM 4epes w,.

1. Ilo0x00 ¢ mouku 3penus 4acmuyHo20 pABHOBECUS
PZICCMOT}')HM BHYTPCHUCC PABNOBCCHE, T.C. 6YIICM CYHTATlk, UTO B PABHOBC-

CHH BCe (hUpPMBL TPOU3BOAST 11EHYIEBOH BRITIYCK. Toraa B culy abcoaror-
HOH MOOHILHOCTH TpyAa 3apaboTHLIC IUIATEl BO BCEX ropojlax OyayT oau-

* Bradford D. Factor Prices May Be Constant But Factor Returns Are Not // Economic
Letters. 1978. P. 199—203.
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IV, Qbwee sxonomuveckoe pasnosecue ¥ brazacocmonmue

HaKOBBIMHE (HHATe Bce paboTHUKY Mpe Aoy 651 GHpMY ¢ MAKCHMATIBIOH
3apaboTHOH NIaToH, a PHPMET TEX TOPOZOB, I71€ 3apTIIaTa HIXKE, OCTAJIUCE
Ou1 6e3 padoumx):

| W, = W, = W, = W

" Kaxmas ¢upMa HaifIMET Takoe KOJIMUecTBO pabOTHHKOB, IIPH KOTO-
POM IIpEeAETbHBIN NMPOAYKT Tpyaa Oyner paseH cTaske 3apaboTHOH Dia-
THL f'(Z,) = W, Kak H3o0pakcHo Ha puc. 15.1. B chmy Toro 4ro GpupMsl
00Na0AX0T MACHTHIHBIMH TCXHOJIOTHAMH, OPH OJUHAKOBOH Q1UIATE TPYAd
Ha Kaxnoit ¢upme Gyner paborare OOHO H TO KE KOAHYECTBO pabOTHH-
KOB: 7, = 7. Y4HTBIBad, 4TO BCEro umeerca M eanHHIl Tpyaa, Ha KaxIAYIO

M M
GHpMy NPHACTCS 11O 7\;‘ pabOTHHKOB, TE. T, =7 =—.

:

7
T[f

AN

Puc. 15,1, PaBHoBecHe Ha PEINKE TPYZa B i-M Topoae

. R
A I

WTak, & PAaBHOBECHH B KA¥K/(OM TOPOJie YCTAHOBHTCH 3apiuiara -«

RATENCTE

W= f F , M Kaxaas Gpupma noxy4dut npudLLIb, paBHYIO

_ (MY (M XM
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Hexyine 15, Haemuunoe pasrosecue 1 oGiyee paennsecue

IpeanonoxuyM, YTo B NCPBOM IOPOAIC BROMTCS Has1or Ha TP (xo-
TOPBIN IIATHT GupMa). Mbl XOTHM 1IPOAHATH3HPOBATE, KaK Hajor ckPKeTeA
Ha paboTunkax u cobcTBenHuKax GupM (k1o u kakoc Gpems Hanoeri Oynet
HECTH).

OB0o3HaTHM 3apaGOTHYIO TINATY IPH HaJMdHK Hajgora pejuiHHBl !
uepes w,(¢). Toraa ang nepeoro ropona nMeem

o
Pz 0)=w()+t |
Cienyst NOIX0AY YACTHINOrO PABHOBECHS | yuuThiBas, gro /b BETH-

KO, MBI MOTTH GBI IPEITTOTIOHTS, UTO CTaBKa 3apaboTHOl maTkl W 2 APY™
THX ropoJiaX IIpH 3TOM OCTANIack HPEXKHEH, T.e. Dt
e M-z

2 3 e N 2 1 e N '"_”_“—‘Nhl .

B cumy abcomioTHOH MOOHIBHOCTH TpYa dHcTas (Oe3 yuer g

roB) 3apaboTHad MJ1aTa B IEPBOM TOPOJE A01KHA ObiTh pasna 3apafOTHOH

[1AT¢ B OCTANLHEIX TOPOAax: w, = w, Kak Mpl BuauM H3 pHc. 15.2, oT0 03~

HAYAeT, 4TO 3aHATOCTS B IIEPBOM FOPOAC COKPATHTCS, MOCKOMbKy H¥1CPH-

KM L2 QUPMBY BO3PACTYT, U CHPOC Ha paCOTHUKOB B IEPBOM TOpO® yua-
AcT. DTO O3HAYAET, ITO YACTL pabOTHHKOB NMepeeneT B Apyrae ropoid-

q HAJIO-

(8 % z

25, - EURNES |
... Puc. I5.2. PapHOBeCHe HA PRIHKE TPy B IEPBOM ropofe . - .-
R MOCIe BBEJIEHHS HAJIOTA Ha TPy o
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IV, O6wyee sxoHomuvecKoe paeHERECHE Y DRAZOCOCINOAHUE

Hrak, npepuonaras, 4T0 3apara BO BCEX OCTANBHEIX MOpoAax HC
H3MEHWUITACH, MBI TIONYYHIH, 9T0 H OpUOBLIL (UPM B 9THX 10OPOLAX OCTa-
nachk ApeskHel. [IpH 3ToM IpHOBITE MTepBOH (GHPMBI COKPATHIACK:

T () =/ (5(0) =Wz (O -1z, < f(50) -z <

<f(Z)-wz =7 =T

Crivegire

Jiis pabOTHHKOB CHTYaIHs OCTaJach HEH3MEHHOH, MOCKOIbKY CO-
XpaHHIaCh NpexHAd 3apaborHas miara. TakuM oOpa3oM, COOCTBEHHHKY
GUPMLI B 1€PBOM FOPOAE HECYT LOIHOCTIO OpeMs HalIoros, a paboTHHKH
B CHIIy MOOHIBHOCTH TPYAa # ONKLION0 MUCAA FTOPOLOB HE HECYT HUKAKO-
ro Opemern. OHaK0 TAaHHBIH ITO/IX0A, UTHOPHPYA oOpaTHbie d(derTs!,
JAOTYCKAET CEPhe3HYIO OMHOKY H, KAaK OyReT Noxa3aHo HIDKE, Ha CaMOM
aenc 6peMst HaJToros 6YAYT HECTH HE BHAAENBIEI GHPM, a paboTHHKH.

Anannzs o0IIero paBHOBCCHS NTOKAXKCT, UTO PACTPCACIEHHC HAIOTO-
BOIO OpeMEHH B JEHCTBUTEILHOCTH HHOE,

2. l{odx00 ¢ mouky 3penus obuie2o pagHosecus . -

BrinmmeM cHcTeMy ypaBHEHHH, ONPCACIAIONIYIC PABHOBCCHYIO 3apILiary
M 3aHATOCTD, YIUTBIBAA, ITO B CHITY aBCOIOTHOI MOOMIILHOCTH KalHTaa
qUCTBIC 3apafOTHBIE TUIATE B PABHOBECHH JOJUKHE! GBITH OMAAKOBBI 110
BCeM ropozgam. ITockoneky manor Ha TpyQ AeHCTRYET JTHIIE B TIEPBOM I'O-
poIie, MBI BBIIKILIEM CIIPOC Ha TPYA B ICPBOM IOPOJIC OTACTBHO.

»

r

frla®)=wo+r 0
Fa®)=we) Viel 15
Z](t)"'zz,-(f):M : T

i#l

ITockoneKy TCXHOJIOTHH W BaJOBLHIE 3apaloTHBIC MIATHI BO BCEX TO-
ponax, KpoMe 11epBOro, OAHHAKOBEI, CITPOC 11a TPY/ B 3THX ropojax Oyner
coBuauare: z,(¢) = z{t), { #1. C y4eTOM 3TOTO 3aMEYAHHUA CHCTEMA ITPUMET
BHT
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Hexyun 15, HYacmuunoe pasHosecue u obupee pasHodecue

S (z(0) = w(t)
LD +(N-Da(y=M =0
Paccmotpum snuarue (Auddepenimanpio) Manoro H3MCH¢HM- Ha-

jora dif Ha paBHOBECHYIO 3apaboTHYIO IIaTy, CUWTad, 4To ncpseuaﬂaﬂﬁﬁe
HaJIOF OTCYTCTBOBAN (f =0): : o

(Faodo-von
F7(2(0))2'(0) = w'(0)
A0+ (VD) =0

e )

3aMETUM, Y10 B HAYANILHOH TOUKe ¢ = (0 3aHATOCTE BO BCEX ropoadx
_ M
opuHaresa: z,(0) =z(0)=—.

Haiigem u3menenre pagHOBECHOH 3apabOTHOM MIIaTh! TPy BBEACHHH
Ha1ora. s 5T0ro BeIpa3uM U3 HOCHE/IHEr0 YPABHEHUS CUCTEMBE U3MCHE-
HUCE 32HATOCTH B MIEPBOM TOPOIE, z;(0) = —(N -~ 1)z'(0), 1 moxcTaBuM 310
BLIPAXKEHHUE B NIEPBOC YPARHCHUC! |

» M P ” M , , ’
f (W]El(o)z—f (E}“](N—“l)z (0):;1)(0)_}_1

C yderoMm Toro, uTo f“'(_ﬂi] Z'(0) = w'(0), HaiienHoe BHIpaXXCHHE

PUMET B

(N =-DWO0)=w(0)+1,

oTkyna umeeM w((0) :W' Taxuwm ofpazom, 3apaloTHas rara BO BCCX

ropofax ynaget. [Ipasaa, ¢ yuetoM Toro, 9ro N BEIHKO, 3TO MafeHHe HE
Oyner Gonmprum. Eeip bl 370 OBLITO ENMHCTBEHHBIM PACKOXKICHUEM C IIPH-

159



IV, Ofhwee sxonomuteckoe pagnosecie 1 G1020C0CMOiHUe

BCAGHHBIM BBIINIC aHATH3OM B paMKax YaCTHYHOTO PABHOBECHA, TO HAH-
HBLH TPHMED He 3acTyKHBAM OBl 0coboro BHMMaHus. Ha camom nelie, crieu-
CTBHEM 3TOT0 najietnd 3apaboTHOH 1uaThl ABJISIOTCH COBCEM MHbIE, HeXKe-
JU R BRITIENPHUBEICHIIOM AHANN3E, PE3yNIbTATEI OTHOCHTRILHO paciipese-
JICHUSI HAJ10TOBOTO DpeMcHH,

PaceMOTpHM, KaK H3MEHATCS JIOXOB! Rirasiensnes Gupm, T.e. mpo-
AHANMIMPYEM BIMAHWE HANOra HAa COBOKYNHYIO MPHOBUIE:

S ‘, L winea,

a — —— =

af ST '.s?{.._v. EARS RN Y

=R MO (O ) N DT ()W =
Cok ‘ el = TE,( ﬁ;’) (W’(U) +1 + (N - ])W!(O)) = - SRS

=1'(W) (1~ Nw'(0)) = ()| 1 —% =0,

Taxnm o0paszoMm, COBOKyIHaA mpuOBLIL HE H3MEHHIIACL (IpaBna,
MPOM3OHIET €€ nepepacupesieicHue), 0 Bce OpeMs HaJIoroB HecyT pabor-
ITHKH.

3aMeETUM, UTO aHaIH3 YaCTHYHOIO PABHOBSCHA AN NpPaKTHYECKH

. 1
BEPHBII pe3y/bTal OTHOCHTEABHO HaMcHenms el | W) =-— — 0,

MN—soa

HO 00NN BEIBO/I OKa3aICA IPHHUHIHAIBHO MHBIM. [lodeMy ke Tak mpo-
usomno? Kax mMbl 3t1aeM, aHa i3 YaCTHYHOTO PaBHOBECHA MPE;II0/iaraet,
UTO W3MEHCHUA, MPOUCXOANIINE HA PACCMATPHBAEMOM PHIHKE, HE BIIMAIOT
Ha OCTAJIBHBIC PHIHKH. DTO BEPHO, €CJIH JAHHBIA PHIHOK MaJI H, KPOME TOT0,
2(ehexTr! 3aMEIEHHA paBHOMEPHO PACIPEASTAOTCA TT0 OCTaNbHBIM TORA-
paM. B paccMOTpeHHOM BBILIE CITydae 3TH NPeAllOCHUIKY He paBoTaior,
TIOCKOJIBKY TPy abCOIIOTHO MOOWIIEH, U Jtaxke TIPH HCGONBIIOM OTKJTOHS-
HHH 32pabOTHOH NIATH! B OHOM H3 TOPOJIOB TIPOUCXOAHT OTPOMHBIH OT-
TOK (IpuToK) padoueit CHIILL,
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Hexyus 15, Yacmunnoe parnosecue U obujee pasnosectie

Monenan ’KOHOMUKH € YACTHOH CO0CTBEHHOCTLID

Wrax, Mul IepexoayM K ananu3y oOmero pasnonccud, T.e. Hac OyayT unTe-
PCCOBATE HCHDI, 1IPH KOTOPHIX HA BCEX PHIBKAX yCTAHABINBACTCA PaBHOBE-
cue. CHagana HeoOXOAHUMO OIMCATE CTPYKTYPY SKOHOMUKH B ICIOM, A
UMEHHO: CICNYST 0XapaKrepH30BaTh IPOCTPAHCTBO TOBAPOEB, NipeAnoUTe-
HUA U MCTOYHHUKH JOXO/0B NOTPEOHTENICH, TCXHOIOTHH IPOU3BOAUTEIICH
¥ paclpeleNIeHHe Ipap COOCTREHHOCTH B JaHHOH s3koHOMEKE, Kpome Toro,
HYKHO OIPEIEIHTHCA ¢ WHCTHTYIHOHAIBHBIMHA XapaKTepHUCTHKAMH J1aH-
HOH 3KOHOMHKH.

PaccMOTpHM SKOHOMHKY, B KOTOPOM KaXKIbiH TOBAP HPOAACTCS HA
COBEPIICHHO KOHKYPCHTHOM PBIHKC, T.€. KaK IIPOJAaBlbl, TAK K MOKyNaTe-
¥ BOCHPHHHMAIOT EHB! KaK AaHHbIC. DyfieM Takxke Mpearonarars, 9To
HET NMpOoDIIEMBl aCHMMETPHUHON HHQOPMHUPOBAHHOCTH, T.C. H IPOJIABILI,
A NOKynaTeny obnafaloT HoMHOH HHopManneii o xasxgom Tosape. Ipen-
TNI0JTATaeTes TAKXKE, YTO IPH TIPHHATHU PEMCHUS [IOTPEONTEIN PYKOBOI-
CTBYIOTCA KPUTEPHEM MakCHMH3anun wx OGmarococrosnus, a (hHpMBI —
KpHTEpHEM MakcumusanneH npudeinu. Bee nveionmuecs B sxonoMutKe Gup-
MBb! DIPHHALICKAT NOTpedUTEIAM U, TakuM 06pa3zoM, SoratcTro noTpedu-
TeneH CKIANLIBACTCA U3 CTOMMOCTH HX HEPBOHAYANBHbIX 3aIacoB ¥ NMPH-
OBUTH TIpHHANIEKANHX UM QApM.

ITycTs B paccMarpuBaeMoit akoHoMuke M norpedurenci
k=1, 2,..,M) u N rorapoB(i=1, 2, ..., N). Kaxxnas dupma j
(j=1 2, ..., J), XapakTcpH3yeTCs CBOCH TCXHOIOTHCH, OITHCEIBAEMOI C
IOMOIILIO TPOH3BOACTBEHHOIO MHOXECTBA §;€ RV, Bypem cusrars, uto
NPOH3BOJICTBEHHOE MHOXKECTBO KaXIoH (GupMelY; Hemycroe H 3aMKHY-
Toc. HamoMHHM, 4TO ONMHCAHKME TEXHOIOTHH ¢ IIOMOIUBIO IIPOH3BO/ICTBEH-
HOI'0 MHOMKE€CTBA 1103BOJIACT HE ACIHTE DK30TeHHO Bee Quara Ha 3aTpaqs-
BaeMble (PaKTOPH! NPOU3BOACTBA U BBITYCKACMYIO IPOYKIMIO.

K%mnmfz‘r noTpedHTENh XapaKTePH3YeTCA PAHOHATEHBIMH JIPCANOYTE-

HUAMH >, ONPC/IENeHHEIMH Ha TOTpebUTehcKoM MHOKECTBE X * < R*; 06-
N1a[Ia€T NEPBOHAYANEHbIMY 3amacaMy ° € RY ; HMeet Hekue o cofctBen-
nocn 8 pupmax 6° = (6], 65, ..., 0}), me 8% — nom coberBentocTH MO~
TpeGHTens £ B hupmMe /. B ey Toro uro 6% — xoms, 1o 6* € [0, 1]. Kpome
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1V, Obwee sxonomuveckoe pasnosecue ¥ baazecocmonnue

TOrO, KKaas GupMa JOJKHE KOMY-TO IPHHAUICKATh, 9T0 O3HAYAeT, 4To

J
kK _ -

28 ; =1. Bce pecypes! B SKOHOMHEKE pacTipeniesIeHnl MExAy norpeduTens-

!

m#. OGO3HAYMEB 3A1TaC {-T0 TOBAPA B SKOROMHKE Hepe3 &, IMeeM @, = Y. o
k=1
Mrak, MBI OMHCANH 9KOHOMHKY C JACTHOH COOCTREHHOCTRIO. Teneph

LIOCMOTPHUM, KaK 3Ta 3KOHOMHUKa OyzneT QyHKIIHOHUPOBATh IIPH PEIHOYHOH
cucTeMme. g 31010 HeobxoauMo CPOopMyIIHpOBATE KOHLISILUMIO PaBHOBE-
CHS A1 TAHHOH JKOTIOMHKH. 3aTCM CPAaBHUM PeRYILTaT (PYHKIIHOHUPORA-
HHSl PRIHOYHOH 9KOHOMHKH ¢ PE3yNbTaTOM, KOTOPOTO MOKHO ObUI0 OBI 10~
OUTHCS MpH UEHTPAJIM30BaHHOM PaclPeiEICHUH PeCyPCoB. i ToTro 4T0-
Obl OMHMCaTh HCYIYYLIACMEIE PACIIPCACICHHS, HAM HCOOXOAUMO OIpenc-
JTHTH, KAKHE PACIPEACICHHS BO3MOXHBI, T.€. ABIAHOTCA JIONYCTHMBIMH.
Hrak, sBeaeM HeoOX0TUMEIEe TIOHATHA. O -

21

Omnpenenexue _
Pacnpe@eﬂeuuﬁw (x, v), the x=(x', x>, ..., x")u |
Y=(¥, Yoo vees y ;). bynem HazbIBaTH Habop, cneumbﬂuupy}oumn BCKTOp
HOTpCﬁJICHMH_ x* & X* mna xaxnoro notpebutens k(k=1, 2, ..., M) u
MPOM3BOACTBEHHBIH BEKTOP ¥; € ¥ s kaxxquoi pupmsl j (j=1, 2, ..., J).

Pacrpenenenne (x, y) OyAeM Ha3wBaTh donyctmumoety, €CIH TS
aoboro Topapai(i=1, 2, ..., N} UMEET MECTO HEPABCHCTBO
M J -
fo <o+ E Yio .
k=l J=i

JlomyctumMoe pacnipenererne (x, y) nassisaeTcs [lapemo-onmumais-
HbIM, €CJIH HE CYLIECTBYCT APYTOTO JOMYCTHMOTO paclpeacienus (X, v),

KOTOPOE AOMHHHUPYET 110 [lapeTo ncpBOHAavYAILHOE PACHIPCACICHHE, T.C.:
k

- x* st eeex km & >—x x0T OBl JU1g ogHoro k. O

Cdopmymuporap moustre Ilapero-onTHMyMa, MBI IIOTYYaEM MHO-
’KECTBO PEINECHHUI, COOTBETCTBYIOIINX IEHTPAITHIOBAITHOMY MEXaHH3MY pac-
npeaeneHus pecypcoB, Tenepb 0OpaTHMCH K ONIpeAC/IEHUIO pCIISHNH, CO-
OTBETCTBYIOLUMX PHIHOUHOMY MEXAHH3MY, T.€. K ONPEJeIEHHIO 06iye2o pas-
HOGECUA. '
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Jexyun 15, Yacmuunoe pariosecue u obujee pasnoeecuc

Onpenenexue

Pacnipenenenste (X, ) uBekropueH p ={p,, Py, ..os Px) 20 (p#0)
00pasyioT pasnosecte no Banspacy B 3KOHOMHKC € 4YaCTHOH COOCTBEHIIO-
CTBI0, CCHU:

1) mst mo0oT0 j BEKTOP YHCTLIX BEIYCKOB Y, € ¥; MaKCHMH3HMpYyeT
upuObulb GHpMbL j Ba MHOXECTBC Y, T.e. py, = Dy, Aud BeeX Y; € ¥);

2} nna moboro motpebuTens k mabop ¥* apmseTca HaMIydIIHM CO-

4

IJACHO > HabopoM B OHO;OKETHOM MHOXCCTBE!
k k.o ko= ok PR
{x*e X": px* £ pw +28jpyj},
J

3) ms moOoro ToBapa I BLINIOIHSKTCA COOTHOUICHHS

szsmi-‘-ij}ﬂ gl .fji z'%;k _a},‘_zyﬂ- =0. 0
k ] k ' i

IIpoxoMMEHTHPYEM TIPHRBEJICHHEIE B ONpe/ieIeHH TpeOoBaHuA H
caMy XOHIEHIHIO BATBPaCOBCKOTO pasHoBecHd. [Tepssre iBa rpefoBanms
NPHHEATO HA3BIBATh YCIOBUAMH PALMOHABHOCTH [IOTPEOUTEICH H NPON3-
BOOMTEIIEH cOOTBETCTBEHHO. IlocnenHee Ha3biBAIOT YCIIOBUCM YPABHOBC-
IUEHHOCTH PBIHKOB.

Hnes xoruenuuy oOUIero paBHOBECHI COCTOHT B TOM, UTO PLIOY-
HBEIC L{EHEI IIpUciiocabianBaloTesa TakuM o0pa3zoM, 4Tobpl BCE arcHTHI Ha
PBIMKE CMOTIIH IPH JaHHEIX LICHAX PEAIH30BaTh CBOH JKEJIaHMY, T.C. LICHBI
JIOJDKHB] cOallaHCHPOBATh CIIPOC H NPEINIOKSHUC HAa KaKIOM prrake. Of-
HaKO, KaK BH/IHO H3 TPEThETO YCIIOBUA, MBI TpebyeM paBeHCTBa Cipoca
NPENIOKEHHU TOABKO IS TEX PHIHKOB, IIE IICHA TOBAPA NOJOXKHUTCIIBHA.
Ecimy e IieHa Kakoro-10 T0Bapa paBHa HYMO (TAKOH TOBHP HA3pIBAKIT CBO-
GonHEIM D1aroM), TO JOCTATOMHO, YTOORI Ha PRIHKE He ORUTO H3GOBITOUHOTO
cnpoca Ha JAuHelH ToBap, a W30BITOUYHOE MPE/UIOKEHHE B 3TOM CIy4ae
JIOTIYCTHMO: H3JIMINEK TOBaPA HE HPOTHBOPEYHT HHTIEPECAM IPOJABIIOB,
NOCKOABKY B CIy4ac [IPOAAKH €TI0 IO HYTEBOH IICHC OHU HE MOJTYTHITH OBl
OT 3TOTO HAKaKOH NMPHOBINH.

3ameTnM, 4TO B CHIY OIHOPOAHOCTH HYJICBOH CTENEHH CHpOCa I10-
TpebuTeaci ¥ npeanoxeHua GUPM paBHOBECHBIH BEKTOP LEH ONPC/ICIICH ¢
TOYHOCTHKO O NONOKUTENLHOTO MHOXKHTENA, T.€., eclu(p, X, y) — pas-
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1V, Obugee sxonomuneckoe pisHOGECUe t BIAZOCOCRIONHIE

HOBecHe 1o Banspacy I HEKOTOPOH 3KOHOMEKH, TO H(AP, X, §) Toke
ARIACTCA PABITOBECHEM 10 Bankpacy g 310 SKOHOMUKH IpH 2100oM A > 0.

Yreepxacuue 15.1. 3akon Basbpaca.

Ecnu B DKOHOMHKC ¢ YacTHOH coOCTBEHHOCTBIO BCE NOTPCOMTENH
MMEHT JIOKAJIbHO HEHACHILUAEMEIE IIPCANIOYTCHHA, TO IS JII0OOT0 BEKTO-
paueH p =0, npu KOTOPOM ONPENeNcH U30BITOYHBIN CIIPOC z(p), COBO-

KYTIHAs CTOUMOCTE H3OBITOUHOTO CIIPOCA PABHA HYITIO 2 p;z2,(p)=0, rac

2(p) =Y X (p)-& - 3 y:(p) |
k i

JloKasarcnapCTBo

- B cuny nokansHo#l HCHACHIIIAEMOCTH CHPOC KaX/IOTO YUACTHHKA
YAOBIETBOPACT OKULKETHOMY OIPAHH4EHHIO KAK PaBEHCTBY

Z px;(p)= 2 P + Z 0ip.yu(p).

Tpe6m eJIAIM, HAXOOMUM, YTO e

S p - Y pet - ey, m= -
ki ki k j . Fe

=Zp!xlk(p)_zp‘2m Ep,yﬂ(p)zek T ./g-;;w;h ‘d:s
k. i k

ay .
et I F e
FLW q&(' R »\' B S AR

=20 L& ()-8 =y, (p) (= piz(p)=0.

‘3aMeTHM, ITO B CHITy 3aKOHa Banspaca, KOTOpHIT BEPEH B TOM YyC-
7€ H JUI pABHOBECHBIX BEKTOPOB LIEH, €CJIH BEKTOP LIEH YPABHOBEIIMBA-
eT N —1 PBIBKOB, TO NOCHEAHMH PHIHOK aBTOMATHYECKH OKa3bIBaercd B
PaBHOBECHH,

PaCCMOTpHM npocTeHIye MpHUMeps SKOHOMHK ¢ YaCTHOH cobCTBEH-
HOCTBIO. B Kypce MUKPOIKOHOMYKH MPOMEKYTOUHOFO YPOBHS MBI BCTpeE-
YaJIHCh ¢ JBYMA TAKHMH IIPUMCPaMH: 3KOHOMUKOH 00MEHA H SKOHOMHKOH
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Jexyuwr 15, Yacmuunoe pasrosecte u obuee pustosecue

PENPE3CHTATHRHOIO YUACTHHKA, KOTOPYIO Tak#e HA3BIBAKOT SKOHOMHKOH
Pobunzona Kpyzo. [lokaxem, yto 00e Mogenu ABIAIOTCA YACTHBIMH CITY-
YagMH PACCMOTPEHHOM BHIUE 3KOHOMUKH ¢ YACTHOM COOCTBEHHOCTSIO.

IIpamep 15.1. Dxonomuka obMeHa,

B sxoHOMIKE OOMEHA OTCYTCTBYET IPOU3BOJICTBO, 4 TOTOMY /IS TOIO,
4yTOOLI 3Ta HYKOHOMHKA JBITANIACE YACTHBIM CTy9aeM SKOHOMHKH € JACTHOIH
COOCTBEHIOCTRIO, HAaM HEOOXOAUMO MOONPEAETHTD MPON3BONCTRCHHEIIH
CCKTOP, NPHYCM TaK, 4TOOLl (PUPMBI HAXOXHIH IS €05l BBITOJXHBIM HHYC-
r0 HE IPOU3BOAHTE, ITO MOXKHO CACIAaTh NIPOCTEHILEM cr1ocoOoM, CYHTad,
uTO (PHPMBI MOTYT JIMIIE 3aTPAayHRATE PECYPCHI, HO HE MOTYT HHUETIO Npo-
U3BECTH, T.€. A4 Moboro j Npou3BOACTBCHHOE MHOXECTBO COCTOUT U3
HEDJOTOXKHUTEIIBHBIX BEKTOPOB YHCTOIO BRIIYCKA: ¥; = ~R”. Ilpu Takux Tex-
HOTOTHSTX MAaKCUMAaNbHAA MPHOBLTE Kak0oH GHUpMEI Gyaer paBHa HYJIIO
(pupMb! He OyayT 3aTpaduBaTh PECYPCHI, MOCKOTLKY BCE PAaBHO HE MOTYT
HUYETO NPOHZRECTH), a 3HAUUT, 0N COOCTBCHHOCTH B AAHHOI DKOHOMU-
KH HE MMEIOT 3Ha4EHHU,

Ecm B sxoHOMMKE 0OMEHA aBaA NOTPCOUTENS M JBA TOBapa, TO pas-
HOBECHE MO/KHO NMPEJICTAaBHTH rpadUuecKd ¢ IOMOIIBIO «AIIHKA» DIK-
BOpTa. PazMCcphl 9TOrO «SmyKay ONmpeReasioTCsa 3arnacaMi TOBapoR B DKO-
HOMHKE, a JI00ast TOUKa, JIEXKANIast B HEM, PE/ICTABIAET A0MYCTHMOE Pac-
npeAcneHne pecypcoB, Eciau Mbl nMeeM HHQOPMaLHIO O TOM, KAK BBITILA-
JST KpUBEIE «IleHa — NoTpedneHne», To paBHOBECHE MOXKHO NMPEACTABHTE
KaK [1epeccUeHne ITHX KpHBLIX, COCAHHME TOUKY NCPBOHAYANELHLIX 3amna-
COB (0 ¢ TOYKOIH IepeCcCYCHUS KPHBBIX «IICHA — NOTPCOICHUC) X, MBI ITO-
ITyquM GIOIDKETHEIE OTPaHUYEHII YIaCTHHKOB, HAKJIOH KOTOPBIX TacCT CO-
OTBCTCTBYIOUIHE JaHHOMY PACTPEACIEHHIO pABHOBECHBIC [IEHH P, KakK 3TO
u3o00pakcHo Ha puc. 15.3. |

3aMeTuM, YTO CaMa TOYKa IICPBOHAYa/LHBIX 3aI1aC0B, XOTA H COOT-
BETCTBYET IEPECEICHHIO KPHBLIX «LICHA — NMOTPeOIeHne, HO He SIBIICT-
cs1, BOODIIE TOBOPS, PaBHOBECHEM, II0CKOIEKY ([ HEE He ONPEACICH 0J-
HOZHAYNO 1aKNON OIOMKETHON MHHUM) 3Ta TOYKA MOXKET MAKCHMH3HPO-
BaTh I10JIC3HOCTH YYACTHHUKOB IIPH PA3HEIX I[EHAX.

Ternepb paccMOTPHM IIPOCTCHILYIO IKOHOMHKY C IIPOU3BOJICTBOM,

165



IV, Obujee sxonomuveckoe pasnosecie u BAG2ococmontite

Kpusas «yelia — nompebnenues

- O oyupremauka 2
Kpusas «yena 4+ nompebnenue» .

yuacmuuxa 1

e . s s s .- —— i ——

I o
Hatnon: ——

viin vy wn. . Pue 15,3, PaBHOBECHE B IKOHOMHKE 0OMCHA e

Hpumep 15.2. 3xonomuka Poonuszona Kpyso.

PaccMOTpuM 3koHOMUKY ¢ ofHHM notpebureneM (M =1) u aryms
ToBapaMu (N = 2), OJWH W3 KOTOPLIX HMCMONB3YETCI A MPOHU3BOACTBA
npyroro. Mrak, B 310H 3KOHOMUKC TOBAPH! YETKO NOAPA3ASIIOTCSK Ha I0-
TOBYHO NIPOAYKIHIO () M GakTop npon3eoAcTsa (7). IlycTs Npon3BOACTBEH-
HBIE BO3MOKHOCTH JIAHITOH JKOHOMHKH ITPEJCTABICHE] MHOKECTBOM!
Y={(-z, q):ze R, g< f(2)}, e f{-) — DpoH3BOACTBEHHA] QyHKIHI,
bynem cuurars, 4To OpeAnOUTEHHUS NOTPEOUTENS NPEACTABUMEL (YHKIIKX-
eif onesnocTH u(x,, x,), 3aBUCAEH OT noTpebieHus ByX Grar, U moTpe-
OuTens uMceT Hekuif 3amac Gaxropa MPOH3BOACTBA Z, HO Y HEro IET 3a-
naca notpebuTensckoro dnara, Te. w=(Z, 0). KpoMe Toro, mockonbKy
3TO €AMHCTBEHHBIA NOTPEOUTENIL B IKOHOMHKE, TO OH €THHONHIHO BJIAIE-
€T BbIIICOTUCAHHOMH (PHPMOH.

Ofo3Ha9KM Yepes p HeHY TOTOBOM NPOXYKIMH, a 4Cpe3 w — IeHy
¢gaxTopa mpOW3BOACTRA M BHIMUIIEM 3a/1a4y KAXKJOTO arcHTa, NEHCTRYTO-
Hiero B 3KOHOMHKE, 3ajaqda MPOH3BOAHTENA TPHMCT BHA |

max pf(z) —wz.
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Hexyua 15, Yaomuynoe paanosecue u obugee pasHonecue

Pemas sTy 3amady, Msl HallfeM cripoc Ha ()akTop MPOH3BOA-
ctBa z(w, p), MPEIIMKCHHE TOTOROH MPOAYKUKHA (W, p) U PYHKIIIO MPH-
obun (W, p).

3axaua noTpedHTes COCTONT B MAKCHUMHIANMK IIOJIS3HOCTH NPH
OFOIKETHOM OTPAHHYCHHH!

max u X.
120, 1,20 (5, x)

wx, + px, < wZ +1(w, p).

Peman 3Ty 3anady, Msl Haliiem cupoc Ha noTpeburessckoe Oma-
o x,(w, p) ¥ NpeIokenne hakropa npoussoacTea (7 — x, (w, p)).

Pasnosecuem o Banepacy B Mogcin sxoniomukn Pobnnzona Kpyso
Ha3bLIBACTCS BEKTOP LCH (W', p ) M PACIpCheneH e (x,, x,, 7 , ¢ ), KOTO-
PBIE YAOBIECTBOPSIOT CASLYHOLIUM YCIOBUSIM:

D (Z", ') — peiucHue 33124y TPOUBOAWTENS TIPH (u', P
2)(x,, x;) —— PELICIINC 3aaqn moTpeCuTens mpu (w', p' )

NLLZ-x, 55 uw(d +x-Z)=0, p(x,-¢)=0.

H306pasmmM pemens 3a/1a4 noTpeGuTens 1 GupMb! rpadaeckH (M.
puc. 15.4). 3adbuKkcHpycM HEHBI B MOKAXKEM ITPH ATHX IICHAX PEIICHUE 3a-
nadqu GupmeL. J[ns 3TOro Ha pUCYHKEe BMECTE C MIOMKECTBOM MPOH3BO/I-
CTBEHHBIX BO3MOXKHOCTEH GUPMEI H300pazM THHHH MMOCTOSHHOH HIPUObI-

JIH, KOTOPHIE OITMCBIBAKICS CASAYIONINM YPARUEHHUEM: § = r + 2 z. Kaxk
r r
MbI BUOHM, BEJTMYHHA NPUGBIUTH 1T TaHHOH JIMHKY TIOCTOAHHON NpHOBLIN
B TCPMUHAX BRINYCKAEMOTO TOBApa NOJNYUACTCHd IPH NEPeCCUSHMn 1ol
JIMHHH C OCBLY0 OPAHMHAT, & CC HAKJIOH PaBCH OTHOIICHHIO UCH GakTopa Mpo-
U3BOJACTBA M rOTOBOH NMponykuuH. TakuMm oOpa3oM, cIBUTast THHUIO 110~
CTOAHHOH IPHOLUIH BBEPX, MBI YBEJAMYUBACM IIPUOBLIL, @ I0TOMY MAKCHU-
MYM OPUOBUIH NpH BBITYKIOM IIPOHZBOACTBEHHOM MHOKCCTBC IOCTHTA-
eTCA B TOUKE KaCAHHA MHOXXECTBA Y M COOTBCTCIBYIOLIEH JIMHUH TIOCTOSH-
HOH [pHObLIH.
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1V, Obwee sxoromuyecxoe pasnusecie ¥ GAa20C0CINOINUE

Puc. 15.4. 3agava dhupmor u 3agaga noTpebuTeNs
8 axoHoMuKe Pobunsona Kpyso D Sri

s Toro uTo6Bl HA TOM K€ PHCYHKE [I0KA3aTh PEIICHUE 3a/1a9U 10~
TpeOHTCIA, HCOOX0AUMO MTOHATh, KaK Oy[IeT BBIIIAACTH NPH TeX )K€ IeHax
OIOIKETHOC MHOXKECTBO, BhIpasur w3 610/DKeTHOro OrpaHHYeHns x,, Ha-

TW(w, p)
p

yeHHe OyeT COBNANIATh € MMHNEH YPOBHA, COOTBETCTBYIONEH MAKCHMATD-
HO# npubpuin. OcTanocs H306pa3uTh JTHIb KpHBBIE Oe3pasnu9Hs, H TOY-
K4 KacaHHs COOTBCTCTBYIONIEH KPUROH Ge3pa3nuans ¢ OFOIKCTHBIM OFpa-
HU4IEHHEM OyZIeT IpeACTaBIATh PCIICHAC 3a1a9H noTpeduTemst. [lockoin-
Ky MBI 3a(pHKCHPOBAITH IEHEI IPOH3BONEHO, TO TPYAHO OBIJIO 0XKU/IATh, 4TO
HaM Cpa3y yAacTCs YPaBHOBECHTS PHIHKH. Kak BHIHM, Ha PEIHKE BTOPOIO
TOBapa 0bpa3zopancs H3OBITOYHEIH CHIPOC, MOCKONBKY X, > g, 4 HA PHIHKE
IICPBOIC TOBapa, HaMPOTHB, HMEET MECTO H30OBITOYHOC MpEeAIoXKe-
HHC: X, + 7 < Z. JUTS ROCTHEHAA PABHOBECHA HEOGKOMMMO M3MEHHTE LICHEL
TakuM 06pa3oM, 9T00b! JOCTHYE Gananca crpoca H npelIokeHus (puc. 15.5).

Eci BeIOOp noTpeOUTENS COBMAT ¢ BRIOOPOM NPOH3BOIUTENS, KAK
310 H300paxeHo Ha puc. 15.5, To nanHbIC LIcHBI M paciipeielIcHHe 0Opa3y-
0T pABHOBECHE B PACCMATPHBACMOH 3KOHOMHKE,

W —_
XomuM x, = —(Z —x;)+ . Takxum obpa3zomM, OHOIKCTHOC OrpaHHu-
P
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Jexyun 13, Yacmuynoe paguogecue y obujee pusHosecue

u(x, x,)=u

E
.
o
AL

Puc. 15.5. PasHoBecue B sxoHOMEKe Pobunsona Kpyso

Hpumep 15.3. Beiuucienne pagnopecus B 9k0HOMHKe PoGH130~
Ha Kpyso. | £

HoxaxxeM, Kak HAaWTH PABHOBECHE B PACCMOTPEHHOH BHILITE MOAC/IH
ananarruecku. [Iycts Z =1; f(z) = Wz u(x, x,)=Inx +Inx,.

Beraucaum cripoc 1 mprOBUTH (HPMEL, peltias e¢ 3aa4uy max (2\f— — Wz ).

HOCI{OHBI{y YCIJIOBHUC I[ICPBOIC NOpAAKa % =W ABICTCA B CHI1Y BOIHYTO-

Z
cTi pyHKITHY f(-) HEOOXOMMMBIM M AOCTATOUHEIM YCIIOBHEM PEIIEHNA 3a-

1

JadH, To CIpoc Ha pakrop z(w, p)= P (GyHKIHA DpHOBIIH QUPMEI]
w

S - S ™ . s ""_--_'f-=1.':_§" FE EERR
BRI R I I x”‘ﬂ‘ i

2 2 2

HMmeeT BUA T(w, p)=2p PP
woow W
[Tockonpky mpennouTerys norpeOuTeNIs NPeACTaBUMEl (BYHKUHEH
nonesHoctd Ko66a — Jlyrnaca, To, BOCIIOAR30BABIINCE TEM, UTO B JaH-
HOM CITyH4ae pacXonbl Ha KAXKIbIH TOBAP ABASIOTCH GHKCHPOBAHHOMN HOJCH

B 10x0/¢ noTpeburesia 1, 6oaee Toro, B CHIIy paBeHCTBA KO3QOUIHECHTOB
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IV, Obwjee skonomiveckoe pasnosecue u Daazococmosiue

1
B (OYHKIIHH 1HOJIE3HOCTH 3TH AOJIH OAHHAKOBBI H PaBHEI 5 Haiem yH-

KIHH CIIpoca noTpedHTeNd:

-’51(“"’ p) =_.[.... =l|iZ+M:I;
2w 2 W

I U wZ+m(w, p)
2p 2 p
3aMETHM, 4TO B AAHHOM CITyUaC PABIIOBECHLIE LICHE! HE MOTYT OBITh
PaBHBI HYIIO, 1I0CKOIBKY NPH HYJIEBOH LCIIC XOTA Obl OJHOIO M3 TOBAPOB
(thaxTopoB) He mMeeT pelLIcHHH 3a1a4a noTpeOUTCHA (IIPOU3BOAUTENS).

Wrax, eciii paBHOBECHE CYILIECTBYET, TO H30LITOUHBIA CIIPOC JOJDKEH OBITH
PaBeH Hym0. YCIOBUE PABHORECHA HAa PRIHKE BTOPOTO TOBAPa NPUMET BUL

g e RO PIEDYZOW Py

KN

O603HaunM — = O ¥ Haii/1eM paBHOBECHBIE IEHE] H3 PEIIEHHA YpaBHEHHS
| P

RN Ak

ol +-— L . Urax, oZ -3 HWIH Ot--— \/_ I 3aMeTnM, 4T0 paB-
Dt C(. &

HOBECHE Ha APYTOM PBIHKE YCTAHOBHTCSA @BTOMATHYECKH B CHIIY 38KOHA
Bamnpaca. IloncTraBuB HaliieHHBIE IEHB] B COOTBETCTBYIOMIHE (PYHKIIHU
crpoca (peaIokKeHud), HalJAeM paBHOBECHOE PACIPEACHECHHC

2
2p
X, = ZN/E =——_=T =| =~ | == | Hrak, paBHOBECHE UMEET BUA!



< Mexyua 16, Pagnogecte u oNMuMaisnocms - .

JJexmousa 16

PaBHoBecHE U ONITHMAJIBHOCTD

B npeapigymen nexuuy Mp! 00CYAMIH HeOOX0UMOCTh aHANIH3a 3KOHOMH-
qeCKOH TIOIMTHKY B paMKax Moaeneif odmiero paBHoOBeCHS U chopMyIHpo-
BAJIH OTIpEJIeNIcHIE pasHOBECHA 10 Banbpacy. Jlansreiimni ananm3a obiiero
PaRNOBECHS TIOHET 1To ABYM HampanrineHuam. C oHOH CTOPOHE], HeoOX0aH-
MO YOCIUTECSA B TOM, YTO CHOPMYITHUPOBAITHOC ONPCACIIEHUE BHYTPEHHC HE
TIPOTHBOPEUHBO, T.€. B TOM, UTO (IIPH HEKOTOPBIX YCIOBHAX ) BATIbPACOBCKOE
paBHOBecHe cymecrpyer. C apyro CTOpOHBI, MHTEPECHO HCCICA0BATE
o01Iee PABHOBECHE C TOUKH 3PCHUS HOPMATHBHOTO aHaH3a,

Hac 0Oyner HHTepecOBaTh BOIPOC COTIOCTABACHHS TEX pacipcaene-
HYH, K KOTOPLIM TIPHUBOTHT PHIHOK, ¢ TEMU PACHpPENEICHHIMH, KOTOPHIE
MOIITH OBl OBITH JOCTUTHYTE! ¢ TTOMOILBIO UCHTPAIH30BAHHOTO ILIAHHPO-
BaHud. TlogoOHOC COTTOCTABICHHC NPEATIONAraet O8a BOIIpOCa, Ha KOTO-
PHIC MBI TIOIBITAEMC OTBETUTD B JJAHHOI JexnuH, 1. byner M paBHoBec-
HOE PACIIPEI(EIERHE KENaeMBIM JUIA 0OLIeCTRa WITH, HHBIMH CITOBAMH, Oy~
IET T pasHOBeCHOE pacnpenencHue [Tapero-omrumanbusM? 2. BepHo 1TH
obGpatnoc, T.e. MOKHO 1 NONyYHThb NI0boe [lapeTo-omruManpHOE pacnpe-
JICTIEHHC € TIOMOUIBI0 PRIHOUHOTO Mexann3Ma’? OTBeT Ha NepBBIA BOIPOC
OacT [epsas TCOPEMa SKOHOMHKH OarocoCToAHMA, KOTOPas 110 CBOEH CyTH
spaseTcs dopMamusauucid uocu A. CMHTa 0 «<HCBHIWUMOM PyKe» PHIHKA.

Yrep:xaenne 16.1. Ilepras Teopema 6J1arocoOCTONIHSI.

Ecmi 5 sxoHOMuMKe € 4acTHOH COBCTBEHHOCTHIO BCE NOTPCOM TSN HME-
OT JIOKAJIGHO HeHACHIIACMEBIE [IPCANOYTEHUs 1 Habop (X, ¥, p) ABILIETCA paB-
HOBecHeM 1to Bamepacy, 1o pacnpenenenue (x, y) Iapero-onrumaninHo.

HoxasarenbCTso

3aMCTHM, YI0 PAaBHOBECHOE paclpefeeHne BCeraa ABIgeTCa A0My-
CTHMBIM B CHITY YCloBHi cOanaHCHPOBAaHHOCTH PBIHKOB. JlokakeM, 910
9TO pacHpeleieHue He yirydimaemo 1o [fapeTo.
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LV, Q6yee IkoHaMUECKoE pUgHOBECUE U BANZOCOCMORHIE

[IpenmonoyxuM, 910 3T0 HE TaK M CyHIECTBYET ApPYToe Alo11y CTHMOE
~ n ~ o~ ok ~k
pacnpenenense (X, y), kotopoe ayume no [Tapero, yem (X, ¥), Te.: X =X

awiseex k=1, ..., M u 3* ; 3" xorst 681 114 oAHOTO NIOTPCOUTENA.

[okaxem, 4TO B CHTY TOKANKHOIT HEHACHIIIAEMOCTH Haop & mon-
’KC1l CTOWTH B PABHOBECHBIX IIEHAX P HE MERbLIIEC, €M CTOWI Habop %,
T.e.. px* > p¥*. TlpenmomoxuM, uTo 3T0 HeBCpHO H pR* < pi*. D10 03-
HavaeT, 4To px < [*, T.e. Habop X' nexur BHYTPH OI0DKETHOTO MHOMKE-
c1Bd k-To yuacTHHKA. TOrNa CyUCCTBYET OKPECTHOCTL TOUKH £°, KoTopas
LCJIUKOM JICKUT B OIOHKCTHOM MHOKCCTBE. COIMACHO IPEATONOKEHAIO O
JIOKQJIbHOM HEHACHIILAEMOCTH NPEAIIOUTEHHH B 3TOH OKPECTHOCTH J0JI-
keH OBLIThE HabOoP, KOTOPRI CTPOTO YUINC, UEM JAIIHBIH, HO 9TO NTPOTUBO-
PEUHT TOMY, UTO ¥° —— HamIydImii HaGop IIA A-T0 YUACTHHKA IPH Ie-
nHax p. [omydeHHOC OpOTHBOPCUHE O3HAYAET, YTO CICIAHHOE IPEIONO-
sKeHue ObUIO HeBepHo H pi* = pxt.

PaccMoTpim nmotpeburend, TS KOTOPOTO HMEET MECTO CTPOTOe Tpe-

nourenne %* > ¥*. Jlus Takoro ydacrauka Habop X' cTOMT crporo Gosb-

—~ mak o mnk ~k
me, gem X°: pX* > pX°. Oro ofeacHAeTCA Tem, uTo eciu Ont Habop X
Ob11 AOCTYICH NOTPCOUTENIO NTPY LCHAX J), TO MOTPEOUTCIIL HE JOIDKEH

65UT 661 BBIGPATE %, ITOCKONBKY 3TOrO HE IIPOM3OINNO0, 3HAYHT, %W He

OBUT IOCTYTIEH, T.€. cToMwT Bostbule goxona notpebutens: pi* > 1*° = pi’.
Hrak, nis Bcex moTpeGuTeNcH MBI HMEEM HECTPOTHC HEpPaBCHCTBA
px* = px* w xora 681 A omioro crporoe pxt > px'. Cymmupys oTH
HEPABEHCTBA 10 BCEM 1IOTPEOHTEISM, C YYETOM CTPOTIOT0 HEPaBEHCTBA

XOTA OB1 I8 OHOTO, TIOJydaeM

pr >pr —-pr +ZZB =
R YIEM LA EEE W A

[Tockonexy (X, ¥, p) - paBHOBCCHE, TO IJIf moﬁon dUpMBI j = 1, R
BCKTOD §, Z1aeT MAKCHMAJIEHYFO IPHOBLIE Ha IPON3BOACTBEHHOM MHONECTBE
pH LEHax p. 2TO 03HAYAeT, YTO UL MoO0To APYToro BEKTOPa YUCTHIX BbI-
ITyCKOB U3 MPOM3BOACTRBEHHOIO MHOXECTBA HHpMBI IpHOBULL He MOXET OBITE |
BBILIE, B TOM YHCAC H AL §,1 PY; 2 py;. C yderom 9TOro (paxta MEl MOXKEM
TIEPETIHCaTh BEIBEAEHHOE BEILLE HEPABCHCTBO KAK
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Hexyun 16. Pasnosecue 1 onmumaishocme

=k ~ ok -~ =k ~ o
2 P8 > Y pot+ 3 59,2 Y pot + 59,
& k k & i '
[lokaxxcm, 9TO 3TO CTPOroe HEPABEHCTBO TIPOTHBOPCYHT JONYCTH-
MOCTH pacnpeacicHus (X, ¥). JlelCTsuTenbH0, U3 IOMYyCTHMOCTH (X, §)

. ~k A .
ams moboro i =1, ..., N nMeem Zx < me + Ey,} JOoMHOMUM KaXx-
& k J
JI0¢ HEPABEHCTRO HA 1IEHY COOTBETCTRYIOMETO TOBapa (P,) ¥ IPOCyMMH-
pYEM I10 BCEM TOBapaM:

INZEINNLY +ZZP;>@

Taxnm oOpa3oM, MBI IOTYHHIM IBA HCPABEHCTBA C OOPATHBIMH 3HA-
KaMH, 9TO 03HAYAET JIONKHOCThL CACIAHHOI'O paHee NpCANIONIOXKEHHA O TOM,
qTO pacnpeaenetue (X, ¥) MoxXeT ObITh YIy4IICHO, W

ObcynwM NpeanockITKY, TPyl KOTOPBIX OBITa JOKA3aHa IIepRad TEO-
peMa 01arocoCTOAHMA. ITH NPEITOCHIIKH MOYKHO pasleluTy Ha ABE [PyTI-
nbl. K ncpro# 0THOCATCA MHCTHTYLIMOHAIIbHBIC XAPaKTEPUCTUKY CPEIEL, O
KOTOPBIX MbI LOIOBOPHIIMCE B CAMOM HA4alle, IPHCTYNAA K OOCYACHUIO
o011ero papHosecud. Ko BTOpPOH CIEyeT OTHECTH TeXHHYECKHE IPEATIO-
CBUIKH, CBA3AHHBIE C ONPEeTIEHHBIMHA OTPAaHHYEHUAMH, HadaraeMbeIMH 114
XapaKTePHCTHKH aTCHTOR B MOJIEITH,

HanoMHHEM OpeaIoChUIKY OTHOCUTENEHO HHCTHTYIIMOHAIBHBIX 0CO-
OGeHHOCTeH IKOHOMHKH. MBI JOIOBOPHINCE PACCMATPUBATH KOHKYPEHTHY 10
SKOHOMHKY, TI¢ HU NOKYIIATEIH, HA IPOAARIEI HE BIHAIOT Ha Iensl. Kpo-
M€ TOT'0, MBI pacCMaTpPUBaeM SKOHOMHKY, II[¢ HMCET MECTO TTOJIHAA H CHM-
MeTpHuHAs HHPOPMHPOBAITHOCTL YUACTHUKOB 000 BCEX PCIICBAHTHLLX XA~
PAKTEPHCTHKAX IKOHOMUKH (MOTPeOHTEIH 3HAIOT LICHBL U X4PaKTEPHCTH-
KU Gar u T.J1.) ¥ CYIICCTBYCT PLIHOK I KaXKAOro ToBapa (T.€, ¢ MOTHO
CHCTEMO#H PBIHKOB). YTO NPOHCXOANT C PABHOBECHEM NIPH OTOpacKIBaHuH
KaKoii-1n00 H3 3TUX MPEANOChLUIOK, 00CYIHM TO3XKe, Korna Oyacm pacemar-
PHBATh PABHOBECHE TIPH HATHYHH 3KCTEpHAINH, ofmiecTBeHHbIX Onar u
PaBHOBECHE B YCIOBHAX aCHMMeTPHYHON nHpopMauHH, OnHako yxe Ha
JIAHHOM 3Taf¢ MEI MOXKEM CIIPOTHO3HPOBATE IOSBJICHHE ONPCAEIEHITHIX
npobreM ¢ ONTHMATEHOCTHIO PABHOBCCHOTO PACIPEEIeHus IpH 1ogo0-
HBIX MOJTH(DHKALMAX MOJIEIIH BasPACOBCKOTO PABHOBECHL.
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1V, Otwyee axonomudecxoe pagnosecue u neeococmonnue

C Toukwm 3peHHs TEXHHYECKUX IPEANOCEUIOK B JanHOM Teopemce PH-
I'YPHPYET IPEnoOCklIKa O JOKAILHOH HENACBILIAEMOCTH NPCUIIOYTECHHI],
LPUYEM ITO NPEANOIOKECHHE ABITACTCA JIMIE JOCTATOYHBIM YCIIOBHEM H
MOKeT OBITE HeCKOJIBKO ocaabneno. [TpoacMOHCTPHPYEM Ha TPOCTOM ITPH-
Mepe pONh 3TOH NPENOCHITKH,

ITpumep 16.1. Poas ycnoBus JI0KAJILHOM HEHACBIIIAEMOCTH B
nepBoi Teopeme GJIAroCcOCTOSHUA.

PaccMoTpum 3KOHOMHKY OOMeHa ¢ ABYMS IIOTPCOMTEIAMHU U ABYMH
ToBapaMH. [lyCc1p IpeanouTeHus 0gHOTO U3 YIACTHHKOB, CKKEM, IEPBOTO,
HE COBCEM O0BIYHBI; OIHA U3 KPHBBIX 0€3pa3/ingus BBIITIAAUT KK NOIIOCKa,
3aMITPUXOBaHHAA Ha pHc. 16.1. 310 03HauaeT, 40 NOTPeOUTENE HE IPORO-
AUT Pa3iTiHusg MEXY HEKOTOPOll Kop3HHOM U ec HCOOIBIVIME BapHanys-
MH, B PC3YJILTATE UETO KPHBas Oe3pasznyus CTAHOBUTCS «TOICTOM:. bBynem
CYMTATD, ITO MPCANOUYTCHUA BIOPOTO YUACTHMKA IIPENCTABHMBI KPUBBIMK
Oespasiuaus 0OBMHOIO BUAA, H300paKCHHBIME HA TOH )K€ KAPTHHKE.

0'2.

.
X -

Puc. 16.1. PaBHOBECHOE paclpeliesicHIE, KOTOPOE
ne senserca [lapero-onTiManbHbiM

__ Ha PHCYHKE H300paXEHO PACTIPCACICHUC X, KOTOPOE ABIACTCA PaB-
HOBBCHBIM TIPH BEKTOPE LEH P = (P, P,). JIcCHCTBHTENBHO, B TOUKE ¥ HME- .
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Jlexyun 16. Pasnoaecue u onmumanvrocnts

eT MECTO KacaHWe KPUBOH 0c3pazIuuus U OIOMKeTITOTO OTPAHUYCHMST JI1A
BTOPOTO Y4aCTHHUKA M, C JIPYTOH CTOPOHBI, 3TA TOUKA SBILAETCS OMHOH M3
TOYEK BBI0OPA SIS [ICPBOTO YUACTHHKA. YCIOBHs OalaiCOB HA PBIHKAX Bbl-
IIOJIHEHBI ABTOMATHUYECKH, IIOCKOIBKY 3TO AOITYCTHMOC PACIIPCACIICHHE IO
MOCTPOEHNIO «IHIHKa» DHKBOPTA. MTak, X — paBHOBECHOE paclpcjenc-
HHC, OIHAKO HECIOXKHO YOeIHTLC B TOM, 4TO OHO He sABngeTcs llapero-
onTuMansHEIM. Hampumep, B lonycTHMOM pactpenefienuy X fraroco-
CTOAHMNE IEPBOTO YYACTHHKA OCTACTCA HCHM3MCHHBIM, a OarocoCTORHNC
BTOPOTO MOTPEeOUTENA yIyUlIaeTCA. 310 03Ha4acT, YTO HCXOZHOE paclipe-
AeneHue ¥ Obuio HeaQexTHBHEIM. [Ton00HEIH pe3ynETaT HUKAK HE [IPO-
THBOPEYHT JIOKA3aItoi BEIIe Teopeme. [Ipranna Head hekTHBHOCTH paB-
HOBCCHUS B JaHHOM CIIydae KpoceTed B CHEeNH(pUICCKUX MPEAMOUTEHHIX
IIEPBOTO YYACTHHKA, KOTOPHIE HE YLOBICTBOPAIOT CBOHCTBY JIOKANBHOH
HEHACHITAEMOCTH.

P DCKTHRHEIX pacnpeaeNeHuH 00bIIHO MHOTO, H OHM PA3THIaloTCs
Mexay coO0H COOTBETCTBYIOLLHMH HM YPOBHAMHU OI1arococToOSHUS IOTpe-
furencii. [IpenmnonoxuM, 1To 06UICCTBO 3aHHTEPCCOBAHO B AOCTHXEHUH
onpenenerHoro Ilapero-onTHManbHOro pacnpeaenedud. Moxso au 10-
CTHYB ATOTO pacrnpesielleHus He IOCPEeACTBOM LEHTPAIH30BaHHOIO pac-
MpeAeIeH K PECYPCOB, & C IIOMOIILIO PHHOYHOTC Mexanu3ma? IoCKoneKy
HAaC MITEpecyeT KoHkpeTHoce [lapero-ontuMansioe pacnpcacnedue, To
BpsLA I PHIHOK CaM IIPHBEAET K HCMY 6¢3 Kakoro-mubo BMCIIATCILCTBA
roCyZapCcTBa, OIHAKO XOTEN0Ch OBl 910 BMEIIATE 15bCTBO MUHUMH3HPOBATS.

[Ipocreiimuii ciocol NOBIHATE HA PABHOBECHE — U3MEHHTH IEPBO-
HavyannHele 3anackl. OIHAKO TPYZAHO M HE BCETa BO3MOXHO Yepepacipe-
JCIHUTH CaMU MEpPBOHAYaIbHEIE 3aack, T.€. IEPepacrpeieNiuTh Hagencn-
HOCTH WHAHBHAOB TOBapamu M (M) yeayramu. HampuMep, HEBOZMOXKHO
nepepacnpe/ICIHTh OI0JDKET BPCMCHH MOTpCeOUTENEH, KOTOPBIH 3KOHOMHUC-
Thl TPAKTYIOT KakK 3amac Tpyaa. MoxITo MonslTarbes OCYIIECTBHTE NEpe-
pacnpenelieHnc 4cpes CHCTCMY HAJOToB H cyOcuaui. B nansnennicM ta-
KO PaBHOBECUC, KOTOPOE COOTBETCTRYET HC MCXOAHBIM [IEPBOHAYATLHBIM
3amacaM, a 3amacaM ¢ YJeTOM IICpPCpaclpCACICHHA JOXOO0B dcpes nay-
IIAJIbHBIE HAJIOrn U CyOCHINH, OylieM Ha3bIBATh PABHOBECUEM 6 IKOHOMU-
ke ¢ mpauchepmamu, Beeraa I Mbl CMOMKEM MOIYUYHTH sKelaeMoc (-
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IV, Q6w ee sxonomuveckoe pagrogecue 1 G1azococmonnue

(EKTMBHOE PACTIPCACIICHHC KaK PABHOBCCHC B DKOHOMHKE ¢ TpaHChepra-
MH? PACCMOTPHM HECKONIBKO IIPUMEPOB, KOTOPHIE [TOKA3BIBAKOT, YTO Jlale-
KO HE BCEINa MOKHO NOOHTBCA ITOCTABIEHHOM HEJIH.

HampumMep, ecin mpeilio4TeHNs y4aCTHUKA HE ABNFIOTCH BBIUTYKIIbI-
mH, To [TapeTo-OnTHMAaTBHOE pacpencsieHHe MOXKET OBITh HC JOCTHIKUMO
KaK PABHOBECHE C TpaHC(HCPTaMH.

HpnMmep 16.2. IkoHOMHKA ¢ HEBBINYKJILIMH NPEANTOYTEHHAMMU.

PaccMOTpHM 5xOHOMHKY 00MEHA C ABYMsI TOBAPAMH U IByMS OTpPe-
OUTENIMH, B KOTOPOI MepEbIii moTpeGuTeb HMeeT HEBLIMYKIIBIC IPEANOY-
TEHHA, a NPEANIOYTEHHS APYTOTO YIaCTHUKA BBIYKIH (CM. pHc. 16.2).

i
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~ sepzey KOTOPOE HE MOXKET OBITh PEATH30BAHO KAK PABHOBECHE 51 ,1¥40h
SIreey B DKOHOMHKE ¢ TpanchepTaMu

-

Pacupenenennc x* spascrcs Ilapero-onTuMansasiM. TToxaxeM, 910
TEM HE MEHEE €T'0 HEJIb3s pealIn30BaTh KaK PaBHOBECUE HH MPHU KaKUX Mep-
BOHa4YanbHEIX 3anacaX. [JockoabKky paccMarpHBaeMoOe pacrpe/eleHHe
BHYTPEHHCC, d [IPEIOYTEHN S RTOPOTO YYaCTHHKA BBITYKJIbI, TO 3Ta TOUKA
OyReT HauITy4IIes A BTOpPOro Y4acTHHKA JTMUIbL IIPH YCIOBHH, eCiu Orof-
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Jexyun 16, Pasnogectte 4 onmumanuHocms

KETHOE OrpaHuueHHe OyaeT Kacarbcs Kpupoil 6e3pa3IMyug BTOporo Io-
TpeOuTens B 3T0i Touke. OMHAKO MPU ITHX 1[eHaX IEPBBI NOTpeGHTE:
BBIOEpEeT HAOOP, COOTBETCTRYIONIHI TOYKE x', H B PE3YNTbTare B IKOHOMH-
ke OyZeT HMETh MecTO W30RITOYUBIN CIPOC Ha MEPREIM TOBAP, T.€. pacnpe-
ACICHHE X' HC ABIAETCS PABHOBCCHBIM HHU MPH KaKHX LEHAX.

J1s ToT0 9TOOBI HCKIIFOUHTE MOA0OHBIE CHTYALHH, MOXHO B Kadc-
CTBE OTHOT0 M3 YCJIOBUH BTOPOH TEOPEeMbl O1arocoCTOSHUA HCITOAb30BATh
IIPEANOCHIIKY O BRITYKIOCTH NPpeAnodTeHH, OQHako MBI MOXEM CTONK-
HYTBCA ¢ TTOXOXeH npobneMoil, eciin He OyAET BRIMYKIO NIPOH3BOIACTBEH-
HOE MHOKECTBO.

ITpumep 16.3. IKOHOMHKA ¢ HEBBINYRABIM NPOU3BOACTREHHEIM
MHOKeCTBOM,

Paccmotpum sxonomuky PoGusizona Kpy3o ¢ HEBBINYKIILIM IIPOH3-
BOJICTBEHHBIM MHOKECTBOM, H300pakKeHHYIO Ha puc. 16.3.

T e
SRR

SR Puc. 16.3. DxoHomuka Pobunzona Kpyso
¢ {lapeTo-onTUMANLIBIM PACIIPEACHEHUEM,
HE peaH3yeMbiM KaK PaBHOBECHE B OKOHOMHKE C TpaHCchepTaMu

B 2T0ii 3K0HOMIKE JIHIIE OHO pacipenenenye Syxer [lapeTo-on-

THMAJIBHBIM — TOUKA X . JTa TOUKa Mora 6sl GbITh HAHITy9mIeH I Mo-
TpeOHUTEN UMb Py OIOUKETHOM OTPAHHYEHUH, KOTOPOE CIYXMIO OBl
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IV, Qbwee axoromuveckoe pasHosecte W BAAZOCOCTIONHUE

KAacaTeNLHON K KpHBOM Ge3pasnuuns B touke x . ONHAKO NPH TAKUX Le-
HaX B TOYKC X HC OYACT BBIIOJIATHCA YCIOBHE MAKCHMM3AIHH TPpUOBLIH,
HOCKOIBKY (upMa cMoria OBl yBenuyuTh IpUObUIb, BRIOPaB BEKTOP THC-
THIX BBIITyCKOR y'. CreioBaTenbHO, X° HE MOXKET OBITh JOCTUFHYTO C HO-
MOIIBK PEIHOYHOIO MEXAHHU3MA.

Haxkonen, paccMoTpuM elic oauH IPUMED, HILIIOCTPHPYIOIINH BO3-
MOKHEIE TpoONeMs! Jaxe [IPH YCIOBHH BBINYKJIOCTH KaK IIPEITOUTEHIH,
TaK ¥ IPOH3BOACTBEHHOT0 MHMKECTBA.

IIpumep 16.4. ITpumep Ippoy.

ITycts B sxoHOMuKe 00MeHa ¢ JABYMs n0TpeOuTensaMH NEpPBBIH mo-
TpeduTens HeruT 00a ToBapa, IPUYIEM €TI0 [IPEIIOITEHUS KBa3HIHHACHHEL
W nipeslenbHas HOpMa 3aMenenvis B moGoi touxe, tie x, =0 pana Gecko-
HEYHOCTH. BTOpOil yHaCTHHK HCHHT TOJILKO TTepBLIH ToRap. COUTBETCTBY10-
(e KPHBLIE Oe3pazmuuus mpeacraricHbl Ha puc. 10.4. Herpyaro y6e-
IUTLCS B TOM, YTO PACIPEACHCHUC X , B KOTOPOM NIEPBHIH YIACTHHK UMeE-
€T BECh BTOPOH TOBAp, a BTOPOH YYACTHUK I1OJIYYAEeT BECh NEPBEL TOBAD,
HMEIOIIHIHCA B 9KONIOMUKE, ABIAETCA [TapeTo-onTHManbHEM.

Xz

: | ,
x 0

W

Y w

Puc. 16.4. Vunoctpauus npunepa Dppoy

. MonsraeMcs o1o0parh UEHHI, MPH KOTOPBIX 3TO PAcHpeeIcHHe
;651310 651 paBuoBecueM. C TOYKH 3pEHHS BTOPOro NOTPCOUTENS, ITOAXOAT
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Jerkyua 16, Pasnogecue W onmumMaisHocms

moGHIE IICHBI, 33 HCKTIOYEHHCM CIIydas IyNesoi HeHbl NEpBOTO Grara.
DT0T HOTpeOHIeNb NCHMT JIMIUB HEPBBIA ToBap W BCeTna OYIACT TPATHTD
cBoil toxoa ToNsKO Ha NpHoOpeTenne 3Toro Onara. C TOYKH 3peHus nep-
BOTO TIOTpeOUTENA, HAKAKHC KOIIEUIBIE HEHbl HE TIOAXOIST, HOTOMY Y10
MpH HUX BBIOOP Beeraa Oy/ICT BHYTPECHHHM, UTO 00YCN0BICHO OeCcKOHEeu-
HBIM HAKJIOHOM KPHBOH Oe3pa3/Inimsg Ha BEPTHKANEHOH 0CH (CM. pHC. 16.5).

1
vr'z

X

01

Pue. 16.5. Crpoc nepsoro norpeburens B npuMepe Dppoy 27 1%

Ecnu e neHs! Oy1yT COBHAAATh C HAKJIOHOM KPHBOH OC3paszIHIHs
(ctydaif BepTHKANLHOTO OHOPKETHOTO OTPaHUYEHHs), TO OIAThL XK€ 1Iep-
BLLi TOTpeOHTENb HC BEIOEpPCT TOYKY X, MOCKONBKY OH IEHHT 00a ToRapa
U IIpY BYJICBOH LUCHE HA OOUH M3 HUX (B JAHHOM CIy4ac BTOPOH) 3anaya
noTpeburend He HMeeT pemieHns. UTak, pacpeaelcHue X Heab3s pea-
JIM30BATH KK PABHOBECHE HH TPU KAKUX LEHAX.

MEI MOXEM CIENATh BREIBOA: JUISL TOTO YTOOLI FApaHTUPOBATEL Peari-
3yeMOCTE TIPOH3BOILHOIO 3QQEKTHBHOTO PAaclpcACiICHU Yepe3 PRIHOY-
HBEIH MCXaHH3M, HYKHO HCKJIIOUHTE BO3MOXKHOCTE TAKMX CUTYAIUi, KOTO-
phie OBUIN DpcAcTaBieHbl Buime. g 3Toro, K NpHMEpPY, MOKHO BBECTH
OrpaHMYCHHA HA OPCATIOYTCHUS H TCXHONOTHH, TPCOYs UX BRITYKIIOCTH.
Hr00b! HCKIIUHTE CUTYAUHIO H3 DPHMCPa Jppoy, CAeIyeT paccMalpHBaTh
JMUIL BHYTpeHnuUe pacnpeacneuna. Onnako gaxe 3roro Habopa rpedosa-
HUA MOXKET OKa3aThCs HeXOCTaTouHo, Hanpumep, MBI MOXKEM CTONKHYTh-
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IV Obwee axonomuseckoe pagRORECUE W O1A20COCMORNIE

¢ ¢ npo6IcMaMH B Cl1yUae, eCiIH NPEANOYTERHS JOIYCKAIOT HACKIIEHHE,
[ToatoMy B cricaylomeil TeopeMe cnucok TpeGoranHi OyleT HEeCKOIBKO
- WHpe, 4eM e, 9To OputH 06cyxaensl Belme. ONHAKO NaN0 MOMHUTE, UTO
ITH YC/0BHA ABAIOTCH JIMITB OCTATOYHRIMH YCTOBHIMH, a He HeoOX0AH-
MBIMH, B CBA3H ¢ 3THM B pa3HBIX yueOHHKAX MOXKHO BCTPETHTE pasiauy-
~ Hble (JOPMYIHPOBKH BTOPOI TeOpEeMEI 61arocOCTOAHHE (C pa3HbBIMHU Habo-
 paMH IPEAMOCHIIOK).

Yreepxiaenue 16.2. Bropas Teopema 6,1arococToaHuA.

[Iycte (¥, y) — [lapero-onTHMansHOE pacnpeicicHie, B KOTOPOM
moboit moTPebUTETs UMEET MONOKUTCABHOE KONMYECTBO OG0T TOBapa
_(¥* >>0). TIpeamonoxuM, 4TO IPCANOYTCHUS BCEX NOTpeOnTeNnel BEITYK-
~ JIBI, HCTIPCPBIBHAIL, JOKAIBLHO HEHACHIIAEME] H XOTA OBl Y OTHOTO NOTPeOH-
TCIIA IIPCAIOUTEHHS €)1a00 MOHOTOHHEL [1ycTh, KpOMe TOTO, ITPOH3BO/ICTBCH-
~ Hble MHOxecTBa ¥, Brumykinl. Torna cymecrsyer Bektop ucH p 20 (p # 0)
 takol, uro (p, X, ¥) — paenosecue no Banepacy B 5KOHOMHKE ¢ TpaHC-

.+ (epramm, rie 6OTATCTBO MHMBHIOB 33[1aHO BEKTOpOM ([ 1, S | M } Ta-

M J
KHM, YTO 2 Ik = Z [)cn" + Z py s TE. KA Kb HHIAMBHL ITOJIYYAeT TPaHC-
k=1 k j=1

(Qepr, paBHBIHA "= pw* + 2 8’} py,—1 * # cymMa Bcex TpaHcepTOR pas-
j

M
Ha HyJIO! ZT" =0,
k=l
3aMeTHM, YTO TS KAKHUX-TO MOTpeOuTeacH TpaHchepT OKaxeTrcs

[TONOXKHUTENBHBIM, T.€. 3TH NOTPpeOUTENH MoIydaT CyOCH KM, a Ik KAKHX-
TO norpedurencii TpancepT OKKETCA OTPHUATEIBHBIM, YTO O3HAYAET,
YTO JAHHBIE AT€HTHI OYAYT MIATUTh HAJLOTH. _

: e'--()?:‘-.‘.- R

JokazarensncTro S L m s

OnpenennM s Kaxaoro k maoxecrso V¥, coctosmee u3 Haﬁop()B

k
ayammx, geM v ={x" e X¥: x* -5} u onpenemam

V=§k:V":{x=;x"eRN: eVE v k.
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Sexyus 16, Pasrogecue 1 onMUMaisHocme

OIIpG)I@JIHM TaKKC arpCrupoBaHHOC MMPCH3BOICTBCHHOC MHOXKECTBO

AT
P

Y = ZI} ={y= Z yeRY: yev vjL
J J .

T G

PaccmotpuM mMHOMKecTBO Y +{®} — arpermpoBaHHO€ MPOHU3BOACTRCII-
HOC MHOXECTBO CO CJIBUI'OM Ha4asla KOOpPJHHAT Ha BEKTOD NEPBOHAYAIIb-
HBIX 3alaCOB, KOTOPOC AACT HaM Bce Habopnl, XOCTyNHBIE A noTped-
JICHHISL.

ITpencrapnM cxeMy JI0Ka3arelnbCTBA M HNPOUJLIFOCIPHPYEM €€ Ipa-
¢uuecku. [TocTpoennsie Buie MHOXeCTBA V ¥ Y + {0} U1 AByXTORAp-
HOH 3KOHOMMKH CXCMAaTHIHO H300paxkeHb! Ha pUc. 16.6. Chavana mokaxeM,
YTO K 3THM MHOKECTBAM OPHMEHMMA TCOPEMA O PA3AE/IAONICH MHICPIIIOC-
KOCTH (174 3TOT0 Heobxonumo yOeqHTECA B TOM, 9TO OHH HEITYCThIE U BhI-
MyK/IEIC, 4 UX TiepeccucHue mycro). Jlanee mokaskeM, 9To HOpMaIlb pas/ie-
JBTIOLUEH THIIEPIVIOCKOCTH MOKHO PACCMATPUBATH B KAUCCTBE BEKTOPA IICH,
T.€. BCE €8 KOOPIHEATH HeOTpUIaTe/Ibebl, [ HakoHew, POBEPHM, UTO DTOT .
BEKTOD UEH H HCXOIHOE PACTPENEHCHHE ACHCTBUTEBHO 00pasyIoT paBHoO- |
BCCHE B 3KOHOMHKE ¢ TpaHchepTaMH.

Puc. 16.6. Vinnroctpanius TeopeMbl 0 pa3AenAIowei THUEPIIGEKOCTH

St 4 .
DR
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IV, Obupee sxonomuneckoe pusHogecye u brazococmosnue

1. Inna mo6oro notpeSuTens k MEOKECTBO V¢ BEIITYKIO B CHILY BbI-
NYKIOCTH OpenodTedrii. Torna V' — BBITYKIIOe MHOXECTBO KaK CyMMa
BBIMYK/IbIX MHOXECTB.

IIpoH3BOACTBEHHEIC MHOKCCTBA Y, BBIMYKIBI [10 YCIIOBHIO, H II0TO-
MY arpeErHpOBAHHOE NPOH3BOJCTBCHHOE MHOXKECTBO Y, SBIAIOIIEECS WX
CYMMOH, TaloKe BRIMYKJIO. MI0KeCTBO AOCTYIHEIX s HoTpebIecHus Ha-
Gopos Y +{®} nonyuaercs U3 ¥ myreM caBUra Ha BCKIOP IEPBOHAYAb-
HBIX 3aI1aCOB, a IIOTOMY CBOHCTBO BLITYKIOCTH COXpaHseTca v it ¥ + {0},

MnoxecTsa V¥ BenmycThie, IOCKONBKY B CHITY SIOK2J5HOM HEHACHI-
maeMoCTH B moBoii okpectoctH X Haiinercs myymmit wabop v ou Gyzer
no onpeaenenuio seMentoM V¥, Hemyerora muoxkectsa Y + {0} caeny-
eT M3 LONYCTUMOCTH PAclpcAcieHUs (X, ), MOCKOIBKY 3TO O3HAYAET,
yro y€ ¥ u, 3Hauut, y-+O< Y +{5H}.

TokakeM, UTO Hepecedenue MHOKCCTB ¥V uY +{®} mycTo B cuny
[TapeTo-ONTHMATRHOCTH pacTipeieineHud (X, y). IIpeanonoxuM, 4To 310
He Tak, T.e. V(Y +{®})# . Torga cymecTByeT z-BEKTOP TAKOH, UTO
zeV n ze (Y +{®}). Tockonsxy z& (¥ -+ {®}), TO 3T0 03HAYAET, 4TO Z
TOCTYIICH IS HOTpe6ﬁTeneH C npyroit cropons, z€ V, o*my;xa cnenye'l
YTO CYHIECTBYIOT Z° TaKHe, 9TO i/l Kaxiaoro morpeburens z* >-x HO
3T0 IpoTHBOpeYHT [lapeTo-onTHMANEHOCTH pacnpenenedus (X, y). Ilo-
JTY4EHHOE MPOTHBOPETHE NOKA3LIBACT, YTO HAIA MTPEANIOCEUIKA OBINa HC-
BEpPHA H MHOKECTBA B AEHCTBUTEIBHOCTH HE IEPECEKAIOTCA,

2. Mtak, Mp! mokaszanu, 410 MIoxecrsa V'u Y + {0} Hemycrthie, BHI-
OYKIBIC K MX MTEPECCUCHHE ITYCTO, Toraa ConTacHo TeOPCMC O pa3aensto-
LI€el THNEPILIOCKOCTH CYmecTByer BekTop pe RY, p# 0 u umcsno ¢ Ta-
KHE, 9T0 pX 2 ¢ Wit moboro xe V u px’ <e¢ g awboro x' e (Y + {B}).

3. ITokaxkeM, 910 BCE TOYKH, NOJIYYaIONIMCCH B PC3yJLTATE arpe-
rMpOBAHUA TIOTPEOUTEIRCKHX HAOOPOR x*, KOTOPBIC He Xyke 4eM Ha-

Gopnr x*, OYRYT JICKATE TI0 TY 3Ke CTOPOHY OT Pa3eNAONICH rHICpIUIOC-
&
KOCTH, UTQ H MHOXECTBO V. (DOpMaibHO TOKAKEM, YTO, €CIIH x* >;5€" ISt

pz,xk 2.
; P

k ~k L¥]
[Iycrs x* =X" ang Bcex k. B ¢y TOKampHOH HEHACHIIIACMOCTH B

Bcex k, TO

k
e ar L] A Ak k
110007 €-0KpPeCTHOCTH HalifeTcs mysnmii Habop X, : X = x'. Cnenosa-
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Jexyun 16, Paqnodecue u onmuMansRocms

TENLHO, Xf € v+ nns noBoro k W, 3nauuT, pZEé 2 . YMEHBIIAs OKPeCT-
s

HOCTH, IOCTPOUM NOCHCHOBATENBHOCTH {%°] Takme, uyro £ — x*. Ifo-

k
CKOJIbKY HEPAaBEHCTBO COXPAIIHTCA H B NpEAesie, MOITyIHM, 9T pzx 2 C.
k

4. INoxaxeM 9T0 HOPMAJE PasACITIOMEH THIICPILTOCKOCTH MOKHO
PACCMATPHBATL B KAUECTBE BEKTOpA IIeH, T.8. BCE KOOPAMHATEL BEKTOpa p
HcorpuiiaTepHbl. C alHOH UEIBIO MPEIIIONOKHM, YTO 3TC HEBEPHO H
KaKas-TO KOOPAMHATA BEKTOPA P OTpHUNaTensHa: p, < 0.

PaccMOTpuM 1Ipon3BONBHLIHN 3ieMenT MEHOxecTBa V' : X e V. Ilo ye-
JIOBHIO B SKOHOMHKE CYIECTBYET TI0 KpaifHel Mep O/IHH MOTPEOHTENR CO
¢11ab0 MOHOTOHHBIMH NpeATIOYTCHUSMH. [ IycTh 3T0 epBwtif yuacTHrK. H3-
MEHUM 110TPeOHTENRCKAE HaOOP 3TOTO YUaCTHHKA, YBCIIHYHB /-F0 KOOPIH-
Hary Ha 4 >0:%' =X +Xe, rnee =(0, ..., 0, 1, 0, ..., 0), mpudcm He-
HyNeBas — TONBKO i-1 koopaunara. IlorpebnuTensckue HaGOpPH! 0CTANb-
HbIX YMRCTHHKOB OCTABHM IPEKHHMH: 3 =X mna mcex k >1. Takum
06pa3oM, MEI IMeeM JUTA iepeoro Hotpeburens £ = X' s moboro A > 0,
OTKyZa B cuiy c1aboit MontoTonHoeTH X' » X', @ JUTA BCCX OCTaTBHBIX
notpe6uTenei B CHITy HeH3MEHHOCTH HaBopoB Takxke £° = X, CommacHo

[YHKTY 3 JOKA3aTeIbCTRA 3TO O3HAYALT, UTO pE # = ¢ mo6oro A > 0.

PﬁCCMOTpHM BBIPpAKCHHUC, CTOALLCC B JICROI YacTH HCpaBCHCTBA.

pz,i‘k = pEIk +Ap,.
p p

3amMeTHM, 9TO pz ¥ 2 ¢, nockonsky X€V, a Ap; <0. Tak xak
P

A — NPOM3BOIBHOE ITOJIOKHTEIBHOE YHCI0, TO, BRIOPAB €r0 J0CTATOTHO
GOnBIIKM, MBI BCETIA CMOMKEM AOOUTHCS TOTO, YTO

pi‘ = pZEk +Ap, <0.
k k

3TO MPOTHBOPEUHT HOIYIEHHOMY BbILIC HEPaBEHCTBY. TakuM 06pa-
30M, HAIle NPEAMONIOKCHUE O TOM, UTO ¥ BEKTOPA €CTh OTPHUATCIBHBIC
KOOD/AMHATH!, HEBEPHO.,
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IV, Q6wyee sxoHoMuecKkoe pasnosecue i GIazocoCmoanye

5. Utak, Mpl 1OKA3a)H, YTO HOPMAIE THIICPIVIOCKOCTH UMEET JHIb
HCOTPHUATCIIBIIBIE KOOPIUHATLL. Bribepem 3Ty HOpMaib B KaueCTBE BEK-
TOpA IICH, IIOJOXKHE P = p, ¥ AOKaxeM, uro Habop (p, X, ¥) obpa3zyerT pas-
HoBecHe 1o Bagspacy B 9KoHOMUKe ¢ TpaHcepTaMu. CHauana yocnumcs
B TOM, UTO PX = py + p.

[Tockoasky y+®€ (Y +{(®}), TO cOrIacHO MyHKTY (2) HMeeM
Py + po < c. C Ipyrod CTOPOHSL, JUIA Kaxa0ro norpeduren x* >-x OT-
Ky/a COTTIacHO NMYHKTY (3) monyuaeMm px 2 ¢ K B HTOTE IIPHXONUM K Hepa-
BCHCTBY

Py + pB<c< px |

TTokaxxeM, °4TO HMEET MECTO M 0OpaTHOE HEPABEHCTBO. B crily norry-

CTHMOCTH pacrpeaencHus (X, ¥) IO KaxJI0My TOBAPY I HMEET MECTO Clle-

LYIOIIEE HEPABEHCTBO: Y ¥ <&, + Y 7. JIOMHOXHB Kak/I0C HCPABCH-
k i

CTBO HA ;’3. >( H CJIOKHB 10 BCEM TOBAPAM, [10JIYIHM
=2 BN S 2B, +EP;Z>’," = pi+ pj.

C y4eToM HOIY4YEHHOrO BhIlIEe 00paTHOTO HEPABEHCTBA HTO O3HAYAET, YTO
PX=c = pn+ py.
3ameTuM, UTO ITO YCIOBHMC, BMCCTC C YCIOBHAMH JOMYCTHMOCTH

~k — ~
Ex; S+ Z ¥,» O3HAYACT OTCYTCTBHE HM3OBITOYHOIO CIPOCA MO KaXK-
k i
JOMY TOBapYy.
6. [Tokaxem, 9TO IPH TIEHAX P AN TI000H QUpPMBI j BEKTOP YUMCTHIX
BLUTYCKOB Y; € Y, NMpHHOCHUT MaKCHMATLHO BO3MOXHYIO NpHOBLIb (up-
Mej, T.c. P¥; 2 py; mmiscex Y€ Y, PaceMorpuM NpOH3BONBHEIHR Y€ 1.

Torna (y; + Z y,) +®€ (Y +{®}) u, cnenosaresHo,
hi §

B+ Y. 3))+pOSc=py,+ Py, Iy

h# h#j

Taxum 0GpasoM, nonydaem, ato py, < py; ma moGoro Y€, =7
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Jlexyus 16, Pasnosectie u onmuMgieROCH b

7. Ham ocTanoch yA0CTOBEPHTRCA B TOM, YTO UL KAXKI0I0 IOTPeOH-
TEJIA NpW UeHax p uabop X° amagercd HawTyuwwdM. PasoGbeM joxasa-
TEJILCTBO 9TOTO YTBEPKICHUE HA HECKONEKO JTamoB. CHAYAIa MOKAXKEM,
YTO €CIHM M CYHIECTBYET Habop, JIyYlmni 4eM X*, To oH GyeT CTOHTD He
MECHBIIIE, T.€.
ecm x* =55, T pxt > B,
PaccMoTpuM k-ro ToTpeduTens. Ilycets x* NG , Toma__cpniéciﬁ rryHK-
TaMm 3 1 5 nMeeM
plt + Y #yze=pE* + ) 3, |
ek h2k ST ceE
OTKy/a 3aKiIo9aeM, uro px* > p ¥,
8. [NokaxeM, 9T0 B AEHCTBATEIHHOCTH HEPABEHCTBO B yHKTE 7 Gy~ -
JIET CTPOTHM, T.e., ecni x* =7, To px* > p 7. IIPEAnonoKuM, 970 5TO
HEBEPHO M [T KAKOTO-TO NOTpeburend x* = u px* = pit. PaceMoT-

pum Habop o x*, e ae (0, 1). Ipn ¢, GIM3KOM K eTMHHMLIE, ((x* OKa3bl-
BAETCA KaK YTIOIH0 OIH3K0 K HCXOAHOMY Habopy x*, W, CIIE/IOBATCIBHO, B
CHILY HEIPEPHIBROCTH IPERIOYTEHIH o’ - NpH C., AOCTATOYHO OITH3-
KoM k enunnie. Torna B cuuty nyuxra 7 pox’ > px’.

C upyroit croponsl, mockonbky p=20 (p#0) u ¥ >>0 s mobo-
rok, to pi* >0. Mockonsky px* = px, T0 px* >0, U € y4eTOM TOTO, UTO
o < 1, HAxomuM, 4to o px* < px* = pX*, 8910 NPOTHBOPEUNT NOTYIEHHO-
My Bblille HepaBeHCTBY. Takum 06pasoM, Mb! 3aKmodaem, uto px* > pit.
10 03HATGET, UTO Bee Mydinwe HaGops! He GYOyT JOCTYIIHBI IOTPEOHTENO
upw noxone ¢ = pEt.

9. Onpenemim Tpanceprst kak T* = pw’ + Y 04 py, ~I" u noka-
J

JKEM, UTO 9Ta CHCTEeMa TpaHcdepTos cOanancupoBana. s 3Toro npocym-
MHpyeM TPaHC(HCPTEI IO BCEM NOTPEOUTEIIM:

ST =3 o+ N 05, - B = 5T+ L T - T p
& k kK F k k Fi k &
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IF Obwee axonomuveckoe pagrosecue U 01a20COCMosHue

k
Iockomeky npu J1000M pacHpencncHUy Hpas cOOCTBEHHOCTH 29 ;=1
k
a Z(ﬂf =®,, TO ET"‘ = po+ py— pX =0 comacHo IMyHKTY 5. Hrak, Mbl
k k

JOKa3aJIM, ITO MPEJUIOKEHRAA HaMH CHCTEMA TPAHCHEPTOR NPEACTARIAET
JMING TIepepacnpeneneie 6orarcrea, T.e, JOCTHXUMA B TAHHON 3K0HO-
MHKC. W

3aBeplInB J0Ka3aTelIbCTBO TEOPEMBL, BCPHEMCS CIIIE Pa3 K €€ COAED-
KaHHK. MTak, moMUMO TOTO 9TO TeOpeMa UMEST MECTO OPH BEChbMa CylIc-
CTBEHHBIX TEXHHYECKHX [IPSIIMOCHLUIKAX, YTOOb! peali30Bath 3a0KCHHBIH
B Hell pe3yIbTAT, FOCYapCTBY HEOOXOAHMO PENIMTE SIle LB pAd npos-
neM. Bo-mepBEIX, Haji0 OBITH YREPEHIBIM B TOM, UTO pacnpeneieHne, Ko-
TOPOTo OOIICCTRO LITAETCA JOCTHYS, NeiicTRUTEeNBHO [lapeTo-onTHMans-
HO. B npoTHBHOM cirydae OHO HC MOKET OBITH TOIYYCHO KaK PaBHOBECHE
no Banepacy, [I0CKONBKY COrACHO MEPBOH TeopeMe (IIarococTOSHUS pas-
nosecHe Bcerna [lapeto-onruvanbHo,

Jpyras npoGieMa COCTOHT B TOM, 4TO TOCYAAPCTBO NOLKHO 00N~
JaTb OTPOMHBIM 00BeMOM HH(OpPMaIHH, YTOORI pacCUNUTATh HEQOXOAUMBIC
TpaHcheprsl. Haxe ccau rocyaaperso obaanaet vHGopManuei o rpyi-
max 110TpeOHTENE H B LEe/IOM, TO U TOTO YTOOB! PCaaH30BaTh HAHACHHEIC
TpaHC(EpTh], HYKHO 3HaTh TOPa3A0 OONIBILE, 3 HMCHHO HYXKHO YMETh OrIpe-
JICIIATh, K KAKOH HMEHHO PYIINE NPUHALICKAT JAHHbIH KOHKPETHBIH 110~
Tpeburenn, CIOKIIOCTE 3TOH 3aa4ui COCTOHMT B TOM, YTO Y MHOTIHX 1O~
TpeOHTENCH HET CTHMYMA NPABHIBHO BELBIIATH CBOH XapaKTE€PHCTHKH,
HAIPHUMEP ¥ TCX, KTO B PC3YNIbTATE BEIYKASH OYIET MIaTHTh HAIOTH, & He
nony«arsk cyOcugny. Takum 00pazoM, fake eciv HeoOXomuMas cHeTeMa,
TpanchepToB OyaeT HaiueHa, TO COBCEM HE OUCBHAHO, UTO FOCYAAPCTRY
YIacTCs €€ KOPPEKTHO Pealn30BaTh.




Hexyun 17, fJugihepenyuanonniii ananus Ilapemo-onmumatonsix pacnpedeienuti

JJexunus 17

| HudpepeHuHATBHBIH aHAU3
IIapero-onTUMaiBHBIX paclpeae/eHui

MEI IpoaHaTH3UPOBATIH COOTHOIIEHHE MEKAY PABHOBECHBIMH paciipeae-
Jeuuamu u IlapeTo-onTUManbHbIME PacrpcacHeHUs MK TIPH JOCTATOYHO
00IMWX MPeANOCHITKaX. B 4acTHOCTH, B ePBOI TeopeMe BrIarococTosHus
MBI HE TPEGOBaIM NPCACTABUMOCTH IIPEATIOUTEHHH ¢ TIOMOILBIO (DYHKIHH
NOIe3HOCTH. ECIH Mpeanocsiky BTOpoi TEOpeMEI 6:1arocoCTOAHNA 1 Ia-
PAHTHPOBATH CymeCTBOBaHME GDYHKIIH ITONE3HOCTH, TO IIPH 9T0M HHUTJC
He npearnonaranacs b bepeHIEpyeMocTs 9Toi yuaxii. HecMorps na
TO UTO OCHOBHBIC MONOKEHHA TCOPUM 6IarcCoCTOSHUA HE TpedyroT aud-
(hepenHanbHOTO aHaNN3a [ [apeTo-ONTHMATBHBIX PACTIPEACTICHHH, BCE XKe
NONBITACMCS OXAaPAKTEPHIOBATE OIITHMATBHBIC PACTIIPCACICHMA ¢ [IOMOLIBEO
maddepennansHOro ananusa.

Taxoit nonxon, ¢ OMHON CTOPOHBL, MO3BOJIMT HAM JETKO HAaXOOHTh
[Mapero-onTuManbHble pacupesencuud B cnydac xuddepeHnupycvoix
GYHKUUH, & ¢ IpYroil CTOPOHEI, MBI CMOMKEM €UIE Pa3 IIPOHIUIIOCTPHPO-
BaTh CBA3b MEXAY paBHOBecHeM H [lapero-onTHMymowm. TlpuyeM npu nipea-
TIONOXKCHHW O AUPPCPCHIUPYEMOCTH (JYHKUHH JIOKa3aTelIbCTBO TEOpEM
01arocoCTOsHUA CTAHOBUICA KPAHHE IIPOCTBIM M HATTIAAHEIM.

ITyers TipeanouTeHys KOKAOT0 MoTpebuTend npeicTaBuMbl JABaXK-
JILI HEMPEPRIRNO b epeHIMPYEMBIMH (Y HKIHMSIMH IMOAE3HOCTH, [IPHIEM
du* _ .

W >0 uma Beex & ¥ i Byuem Tarke ¢auTarh, 9ro 1" (0) > 0. Tlpous-
i

BOICTBEHHOE MHOXKECTBO j-i (upMBl nmeeT Bux Y, ={ye RN F () <0},

rae ypasraenne I.(y) =0 onpenender Kpupy1o TPOH3BOACTBEHHBIX BOSMOXK-

HOCTEH HITH TPaHCOPMALIHOHHYIO KPHBYIO j-i GHPMBI. byieM CUMTATh, UTO

PyHKIHH F () — HBRXIEL HETIPEPRIBHO mudepernupyemsl, F (0)=0 n

oF (y;)
— 77 50 mnascex i /. IlocnenHee ycaoBUE O3HAYACT, 4T0, €CIHH MBI
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IV Qbugee sxonomuveckae pasnosecue u Grazococmonnue

HAX0AMMCA Ha TpauchopMaHoHHol xpusoit ¢upMer (F j.( v)}=0), T0 mo-
IBITKA YBSANYCHUS BEITYCKA KAKOrO-TO TORAPA HIH CHWKCHHS UCTIONIL30-
BaIHA Kakoro-To GakIopa, eclIu ¥; <0 BHIBOZHMT HAC 33 TPAHHIE] MHOXKE-
CTBA IIPOM3BOJCTBEHHBIX BO3MOXKHOCTCH Y.

llouck Hapemo-onmumManvHelx pacnpedeneruil

L
Sos A
RS

PaccMOTpHM CHCOYIOMYIO 3aAa"y. 3adHKCHPYEM YPOBHH (I14roco CTOSHMS
JUISL BCCX NOTpeOHTENCH, KpOME ORHOTO (CKAKeM, TICPBOrO), H NOIIbITaeM-
¢l MAKCUMU3HPOBATH €ro IO:IC3HOCTH MPH (PUKCHPOBAHHBIX MOJIC3HOCTAX
OCTabHBIX YYACTHHKOB M DECYPCHEIX OTPAaHHYSHUAK ! o

max u' (X, ..., Xy)

] D u*t, L)) zet k=2, M,
_ S 17.1
Hapadddi (2) fo& 0 +E}’ﬁ =L LN ( )

g T (3) Fj(yj]') srey y;N)SO j:L vy ']-

Yreepxnaenue 17.1. Xapaxkrepuctuka IapeTo-onTEMANBHBIX
pacnpexeneHui.

Kaxcnoe pemennc 3apaun (17.1) genscres Iapeto-onTuMansubsiM
pacnpeaeneHIEM pacCMOTPCHHOM BLIIIC 3KOHOMHKH. Bepno i oOparhoc:
moGoe [apeTo-onTHMaNbHOE PaclpeIclICHHE B 3TOH SKOHOMUKC ABIACT-
cq peme}mem 3anagd (17.1) npu Hem'ropmx 3HAUESHUAX YPOBHEH nones-

HoCTH (@, Wy ...y ).

JoxazatenncToo [ T S

1. Joxaxewm, uro grofoe pemenue 3aaawu (17.1) 6yaer [Napero-on-
THMaJbHEIM PACTIpeicICHHEM. 3aMETHM, UTO PENIeHUE 3TOH 3a1a4H SBIS-
€TCA AOIYCTHMEIM paclpeAciCHUEM, ITOCKOIbKY YAOBICTBOPAET pecypc-
HBIM OTPaHUUCHHSAM IO Ka)KJIOMY TORApY U TEXHOJOTHYCCKUM OT'PAHMYE-
HUSIM QupM B crty orpanudenuit (2) u (3) 3apauu (17.1).

[peanonoxuM, 4TO KaKOE-TO PEIleHHe 3anauH (X, y) HE BIIeTCA
[TapeTo-onTHMaNLHBIM pPacTIpEASIIEHUEM. JTO 03HAYAET, YTO CYHIECTBYET

188



Jlexyun 17, Quisghepenyunnsubii ananus fTapemo-onmumanshelx pacnpederenuli

Apyroe mOIycTHMOC pacnpenenckuc (£, §) takoe, uto: u'(3*) > u* ()
mecex k=1, ..., M nu () >u*(F) xors 681 pirx onHOTO noTpebuTe-
na. Mockoneky (X, §) — pemenve 3amaun (17.1), 10 u* (%) > u* (%) 2 u*
aascex k=2, ..., M.

Tak kax x0T Obl 1K OJIHOTO OTPEOMUTENA KHOBOCY paclipeiencHIC
JOIDKHO OBITH JIYUINE, IEM «CTAPOEy, COOTBETCTBYIONICE PCIICHHIO 3a(a-
4H, TO IU00 OO M3 3THX HEPABEHCTB sABIAeTca crporum (u* (') > "),
nu6o u'(£") > u'(F'). Mocaeanee HEBOIMOXIIO, MOCKONBKY 3TO 031AYAT0
Op1, 4TO pacnpenenenue (X, y) yIOBICTBOPACT BCEM OTPAHHUCHHUAM 3a/1a-~
9d (17.1) ¥ ipH 9TOM NPHHOCHT OQIBLIYEQ TTOIC3HOCTD IEPBOMY IIOTPEOH -
TN, JTO 3HAYMT, YT0 (X, ¥) HE ABNACTCA peUICHHeM 3a/1aqH {17.1) 1 Mul
NPUXOOUM K IPOTHROPEeYHIo, ECITN jke AN KaKoro-To NOTpeOUTCeAs orpa-
HHYCHHUC ABIECTCS CTPOTMM HCPABCICTBOM 4 (x*)>5u*, ToB CHIIY MOHO-
TOHHOCTH U HEUPEPLIBHOCTH QYHKIMU 1" (1) MOWKHO YMEHHIIHTE KOJIHIE-
cTBo Kakoro-mu6o 6mara B HaGope £° (3aMeTHM, UTO HOCKOIBKY
wh (£5)> u(F°), 10 * #0) £ #0) Tak, yTo6bI 3TO HEPABEHCTBO COXPa-
HIOCh, U IEPEAATH €ro NeppoMy notpebureinto. [Tpn 3TOM BCe orpaHnye-
HAS 33Ja94 II0-{IPSKHEMY OYIYT BBITONHATHC, a IMOJIC3IHOCTDL IIEPBOIO
YYACTHHKA BO3PACTET, ¥ MBI BHOBE MPUXOAUM K IPOTHBOPEUHIO C TEM, Y10
(X, y) — pemenue 3agaun (17.1).

2. JlokaxkcM obpaTHOE yTBEPXKIEHWE. PacCMOTPHM TTPOM3BOJIEHOC
[Tapero-onTuManbHOE pacnpeneneHne (X, ¥) ¥ NOKaXCM, €F0 OHO sIBjLA-
erca pemernem 3anaun (17.0) mpu ¥ = u* (¥°). HMocronexy (%, ) — Ila-
PETO-OTITIMANBHO, TO 3TO PACTIPEACIACHHE AONYCTAMOE H, ClE0BATSIILHO,
yaoencTBopscT yenopusm (2) u (3) 3apaqaw (17.1). KpoMc Toro, OHO yi0B-
nerBopaeT u yeioemio (1) B CHITY COOTBCTCTRYOLIETO BbHIGOPA KQHCTAHT
7*. Ecmn me (%, y) aBusercs peincrnem 3agagu (17.1), To cymecTryeT
maGop (%, §) Taxoit, uro u*(2) 27" =4*(Z*) m W' () >u'(Z"), uro
HPOTHBOPECHHT I1apcTO-ONTUMANBHOCTH (X, V). ®

R Venoeus nepgozo nopaoka
- ona Hapemo-onmumanvbHblx pacnpeoencHuli

Hrax, Tenepb MBI 3HaEM, 9TO Bcc ]JapcTo-OoNTHMATBHLIC pacnpecIeH s
MOTYT GLITEL Hony4ens! Kax penicuus 3agadd (17.1). BeimumewM yenosus
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IV, Obujee axonamuveckoe pasnosecue u aazococmontie

NEPBOIO NOPAKKE, XapaKIepHIyonie peienys 3To) 2ajaust. st storo
BREJICM MIIOKHTeH JIArparka JU1s KaskIoH rpymet orpanuyenuii: 8 20
st (1), g, 20 mma (2)my, 20 pos (3) YenoBus nchoro IIOpH,IIKa npn—
MYT CHEAYIOILMHI BUML: S

4) é“—l—u,,so; %’Mﬂ, ecmd x >0,i=1, ..., N;
i X
K k ' '
(5) 6"%‘5}-—“;50; 5"%——u =0,ecm x; >0,i=1,..., N,k=2,..., M;
X, X :
(G)M,-—Yngj:O’ i=l ., N, j=2, ..., ]
yj:'

3aMerum, 910 yeaoBHs (4) AT epBOTO MOTpeOUTENS MOKHO 3aMHCATh
B TaKOM ¢ BHIE, KAK ¥ A OCTAIBHLIX NOTPCOUTCIICH, CIMTAs, UTO & =1.

JInst BHYTPCHHETO PELICHHS, T.€. TAKOTO PeUIeHNs, TAe BCe YIacTHU-
KH IIO0TpeOiai0T Bee fllara B HEHYJIEBBIX KONHYECTBaX, MBI MOJKEM IIEPCIIH-
catb (4) 1 (5) B ClIeqyIOMEM BHARS!

3aMeTHM, 4TO B CHITY IPEATIONOXKCHIS O BO3PacTaBuy QYHKIHH I10-

1

- u
TIE3HOCTH IO KAXKA0MY apTyMEHTY uMeeM W, =—— >0 ma Beex . Kpome

dx;

k
: £ ou _ : auk
TOI'0, MOCKONBKY O — =L, >0 H 10 OpeAlONOKeHHIO 5"}?)'0’ TO U

| aF.
&% > 0 Wi Beex k. AHANOTHYIHO Y E_EJJ =u, >0, oTKyd4, ¢ yIeTOM IIpel-
' Vi

dF (y
NOJOKEHUS ——a(-— >0, cneuye'r UTOH Y, > 0
| Vs
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Sexyun 17. Jupdepenyuanpnoi ananuz Iapemo-onmumansnuix pacnpedenenui

[lonenue ycnorua (57) juia ABYX TOBApOB i W A, HAWNEM Tpesienh-
HYI0 HOPMY 3aMCIUCHIS MEKIY ITHMH TOBAPAMI: SRS

O MRS;k;,(i)=(auk(f) /o /s K e

koo ko k
(au (Jc))/axj w, /8w,
Jmaseexk=1, ....M ui h=1, ..., N.

U3 3Toro yciioBus Mbl MOMKEM 3aKIKOUHTb, YTO OPEASNEHEIE HOPMBI
3aMEMCHNA MeK Iy J00EIMY ABYMs OnaraMu § 1 4 OyayT pasHSB! AT BCEX
norpedureneit:

MRS!, (%)= MRS/, (%) maseex k, r=1, ..., M.

D70 YCTOBHC TIOCHT HA3BAlIMeE YCIOBHS 2(hgheKkmucruocny nomped-
neHus,
Tcueps npoaeracM aHAIIOTHMHLIE IIPEOOPA3OBAHK C COOTHOILICHHMA-
mu (6). [Hogenus ycnosus (6) 1)1 JIBYX TOBAPOB I 1 A, HAMIEM UpEIenb-
HYI0 HOpMY TpaHchopMaLny 1t j-To MPOH3BOICTREHHOTO Mponecea:

(aFj(fj))/ayﬁ WY
(aFj(&j))/ay;h “’h/yj K,

mmecex j=1 ..,Jui h=1, ..., N.

(8) MRT,(3;)=

TaxuM 06pa3omM, B ONMTHMaILHOM PaclpcAeIcHHH NpeaeabHas Hop-
Ma TpaHCchOPMALINH MEKAY TIOOBIMH JBYMA TOBAPAMH i 11 /i IOJKHA OBITh
OIMHAKOBA M0 BCeM dHpMaM:

MRT?(3,)= MRT!,(5,) nnaseex j, 1=1, ..., J.

310 YCIOBHE HA3bIBAKOT YCIIOBHCM MEXHON0UYECKOll dghghexmueroc-
mu A sghghexmusnocmu apoussoocmed, OHO 03HAYAET, YTO HEBOZMOKHO
nepepacIpeIeuTs PECYPCh MEXKIY TEXHOIOTHIMY TaKHM 00pa3oM, 4To0s!
YBEJIMYHTE BBITYCK OJHOTO MMPOTYKTA, HE YMEHBLIMEB BBITYCK APYIoro,

Haxonen u3 ycnosuit (7) m (8) naxogum, 4T0 B OOTMMANBHOM pac-
HpeaeIeHH Y MPECTEHAS HOPMA 3aMelen s MCKAY ABYMA OnaraMu J1oJDK-
Ha GBITH paBHa OPEACIBHOH HOpME TpaHCHOpMAIHH AJIS 3THX ke Orar:
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1V, O6uyee sxonoMuveckoe pasrogecte u Grazococmosiue - v

MRS,;I(E)=——MRT (V) e

maseexk =1, ..., M;i, h=1, ..., Nn j=1 .., J.

DTO YCIIOBUC HA3BIBAIOT YCIOBHEM 3qf)g£)e;¢mueuocmu npous*eoémxo-
20 (CCOPMUMEHMHO20 Habopa.

Ecin yHKUHH DOIE3HOCTH BCEX NOTpeOUTENCH u* (-) KBa3HBOTHY-
THI, a TPAHCHOPMAIIOHHLIE KPUBEIE F(-) BBITYKIIBL, TO yCJIOBHS IEPBOTO
MIOPALKA SIB/ITIOTCA HE TOJIBKO HCOOXOAMMBIMH, HO M IOCTATOYHBIMM U, Ta-
KuM 00pazoM (BMeCTe ¢ OrpaHHICHHAMH 331a49H ), TAI0T NOTHYIO XapaKTe-
prcTuKy [lapero-onTHMansHEIX pacnpefeneHui. Torna yeaoBHs epBoro
NOPAIKA MOTYT OBITE HCIIOIE30BAHEI JUI HOK33aTe/I6CTBA TeopeM braro-
COCTOAHMA B quddepesunansaon gopme.,

B /loxa3aTcibCTBa TEopeM Ginarococroinis EEEEPEE
B muddepeHumanshoii opme - IR ST

JUs okasarenseTra TeopeM 6iarococToanuA B qut G epeHIHaIbHON
bopme BeImIEeM A (pepeHIHAIBHBIE XapaKTePUCTHKH JI/11 PABHOBECHSA
no Banspacy v cpaBHHM Ux ¢ HaliIeHHEIMU HAMH XapakrepucTukamu Ia-
PCTO-ONTHMANBHBIX PACHPCACICHUH.

[Tyctn (P, X, ¥) — pasHOBecue 1m0 Bajibpacy B paccMarpHBaeMoi
IKOHOMHUKC. ITO 03HAYAET, UTO M5 KaxaoTo norpeburens ¥ awmcres
PCLICHMEM CIEAYIOWEH 3803491

maxuk(xf, ...,xﬁ,) S
(9 Y px <k,

O6o3ragmm depe3 A* MuoxmTens Jlarpamwka 1 GrKETHOTO OT-
PAHHUCHHA £-TO MOTPEOUTENS H BEITTHUIEM YC/0BHA NIEPBOTO MOPSAKA UL
3TOH 3a1a4m: .

B o

T rEy R

A P au - St R Lo Gl il i h
} R - (10) ( ) Ak ; Lo :I.-' e -::_-'I:"-z- R T
w Sk () ‘o T TR LT R
B e 7‘-Pn ecmn X >0.
X
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Hexyun 17. Jughpepenyuanenonii ananuz HHapemo-onmumaterelx pacnpedaieryi

[To npeanonoxeHnio QyHKUNH MONE3HOCTH TOTpedNTENEH KBA3HBOTHY-
Tbl, [I03TOMY YCIIOBUS IIEPBOIQ NOPAIKA ABJIAIOTCA HE TOJIBKO HEOOXO1M-
MBIMH, HO H JIOCTATOYHBIMH.

[Tockonsky (p, X, ¥) — paruoBecHe o Banmspacy, TO A4 Kaxaou
(hupMBI BCKTOP YMCTBIX BBUIYCKOB §; € ¥, DOIDKEH NPUIOCHTE j-i upme
MAKCHMaJIbHYIO [IpUOBLIB IIPH LIEHAX P, T.C. ROIKCH ABIATLCS PEILICHHEM
CHeAVIOmEeH 3a1a9u; B e

max py;

D) F(y)<0.

YcioBus nepBoro nopaaka s 3a1a4u MakCHMHU3aUKH IIPHObLIH IPUMYT BHL
IF(F,) _

%, v
rae {3, — muoxuTens Jlarpamka, COOTBETCTBYIOMMH TEXHOIOTHIECKOMY
OTpaHHUEeHHIO j-H (PHPMBL.

HaxoHei1, 0CTaN0Ch BEIUCATL YCTIOBHSA YPABIIOBETEHHOCTH PHIHKOB!
koo ~ . = b o O
(13)236‘- Sw,.+2yﬁ, szxi “P.‘w:'l'PfZ}’ﬂ'
k i k i

HtaK, paBHOBCCHE ITOJHOCTLIO XapPaKTePU3yeTCa YCIOBHAMH (9) —
(13), a Hapero-onTuManbHEE pacipPCASICHMA 3a1ak0TCst COOTHOMEHUAMHU

(12') Bjﬁ’gs

(2) — (6). Honaras p, = p,, 8 = ;;17{ U B; =Y, IOIy9aeM, UTO XapaKre-

pucTukH A [lapero-onTHManbHBIX pacnpenenenuil (2)—(6) cosmana-
I0T ¢ ycioRHsaME paBHoBecus (10)—(13). Ho, kak MBI BHIHM, Cpeny yc-
noBui [lapero-onTHMANEHOCTH HET aHanora S10/KETHRIX OorpaHuyve-
Huii (9). 310 0311a9aeT, 4TO JN0O0E PAaBHOBECHOE pacpeaeIcHUc OyaerT yaoB-
JICTBOPATE YCIoBHAM (2)—(6), a moroMy OyncT seastbes Ilapero-onrumans-
HBIM, & 00PATHOC YTBCPKIEHHC ROBCE HC 00433aHO UMETE MecTo. s Toro
3TOORI UMEITA MECTO M BTOPas TeopeMa O1aroCOCTOSHHA, MBI MOXKEM HCKYC-
CTBEHHO MONOGPATEL JOXOIb! TAKHM 0OpasoM, YToObl GBUIH BBIIONHCHDI
Gromxernsie orpanmuenua. Qs atoro nomomum [ = pX*. Torna Gymer

k ~ak e e
BCpHA ¥ ofparHad TeopeMa, H NOCKNIbKY 21 = Z px = p®+ py, 10 Ta-
k k
KHE JOXOIbl MOSKHO TIOJIYYHTH IYTEM NepepacnpesicICHHS, |
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IV, Obwyee sxonomuveckoe paahogecie u brazococmosiiue

HHapemao-onmumanerHocme '
U MAKCUMUIAYUA 0OUeCMBEeHHO20 OIAZOCOCTHOAHUA

fokaxem, uTo 3aava noucka [TapeTo-onTHMaNBHBIX PACIPEACICHHN MO~
KCT OBITE CHOPMYITHPOBAHA M B HECKOJBKO OTNHYHOM OT 3amauu (17.1)
BHAE, @8 UMCHHO KaK 33[1a9a MAKCHMH3AlUMH B3BCLICHHBIX IO1E3HOCTEH
moTpeOUTCIEH MPH TEXHONOTHYECKUX H PECYPCHBIX OTPaHHYCHHUAX:

S max Za‘kuk (x]k LIRS xi!) L Coeee
e <@+ Yy sl N e (172)
k J

F Y oo ¥ S0, =1 o .

~ OBo3HaunB MHOXHTETH JIarpamka IS PCCYPCHBIX OTPAHHYEHUH
DTOH 3a/la4M Iepe3p, H AA TEXHOTOTHYCCKUX OTPaHHICHUH ucpes 1,
BBUTIHLIEM YCIIOBUS TIEPBOTO IOPSAKA AAA DTOH 3a4a4M M CPaBHHM HX C
YCIOBHAMY NIEPBOTO NOpAaKa A 3anagu (17.1):

o e
(14) a"a“a%._piﬁo; o . O 8(." )—pz=0,ecm xf >0 Vk 1
oF (y
as) pi-n, 2 =0 v
Vi

Homoxus: o =§°, p, =u, n M, =Y, DONYYIHM HKBHBANECHTHOCTE
yenopu#t (14)—(15) u (4)-—(6). C yyeToM COBNMANCHHAS PECYPCHHIX H
TCXTOJNOTHYCCKHX OrPAHHYEHUI 3TO 03HAYACT, YTO JIKO0C PCINEHHC 3a-
nauu (17.2) asnaerca peicauem 3agaqn (17.1). ¥ naoGopor, nroboe pac-
IOPENEIEHUE, KOTOPOE YAOBIETBOPAET yCIOBUsiM (2)—(6), YIOBIETBOPS-
eT Take yeraoBuaM (14)-—(15) u orpannyenusam 3ayaud (17.2) u noaro-
My ABISCTCSA PCIUCHHCM 3TOH 3a7a4H npu coomcrcmyxomcm BeKTope

o=(, .. o). | T
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Hexyus 18, Cynjecmnnsanue pasroaecus no Barspacy

o Jlexuma 18

_ CymecrBoBanue paBHosecusi 10 Bannpacy

MbI obcyaumy cBOHCTBA BANEPACOBCKOIO PABHOBECHA, HO JIO CHX [IOp HC
yOCAWTHCE B TOM, YTO OHO CYIIECTBYET. bes pelneHHs 3TOT0 BOMPOCa BECh
NPEABIAYIHHY aHAAU3, TOCRAMECIHRIH COOTHONICHHIO PACHIpEAECHNH, K
KOTOPEIM NPUBOAAT PRIHOYHBII MEXaHW3M U IIeHTPATN30BAHIOE TTadupo-
BAHME, CTAHOBUTCS OecnpCAMeTHBIM.

Bce Teopemsl CylieCTROBAHUS PABHORECHS CBOJSTCSA K IPUMCHCHHIO
TEOpEM O HENOABHKHBIX TOUKaX [ HCKOTOPOI'O MCKYCCTBEHHO HOCTPO-
ENHOTD OTODpaxeHusa, B 3aBUCAMOCTU OT CBOHCTB 3TOr0 OTOOpAKCHUS
jlaniee IpAMEHSOT, HAIIPHMED, TeopeMy bpayapa (kotopas paGoTaeT NHIb
JUIS HETIPEPBIBHBIX QYHKINOHAMLHEIX 0TOOpaXKeHHI) wiu Teopemy Kaky-
TaHu (koTopad paboTtacT I8 MONYHCIPEPEIBHBIX, B TOM YUCIE H MHOTO-
3HAYHBIX, OTODpaxKcHuil). Eie oauH crnocol J0KA3aTeTheTBA CYUIECTBO-
BAHUA PABHOBECHA OCHOBAH HA CBENEHUH paBHOBecHs no Banspacy k pas-
HOBeCcH10 10 Haury B cooTBeTCTBYIOIMM 00pa3oM MOCTPOCHHOH Urpe u
HCIIOIB30BAHUH TEOPEMEL O CYIIECTBOBAHUS paBHOoBecHA nto Hauy, noka-
3aTeahCTBO KOTOPOH, B CBOIO 0¥epe/Ib, Takke 0asupyerca Ha Teopeme Ka-
KyTaHH,

ITpumep 18.1. Cywecrropanne papuoBecus B IKOHOMHKe 00me-
HA C IBYMHA TOBAPAMH.

PaccMoTpHM BONIPOC CYILECTBOBAHUS PaRHOBECHA Ha IIPHMEDE NIPO-
CTEHMINEH IKOHOMHUKH, FIC HMEETCH BCEro JiBa TOBapa, a MPOU3BOJCTBO OT-
cyTCTBYET. I1yCTh B 3TOI DKOHOMHKE BCE MOTPCOMTCIH UMCIOT HCIIPCPHIB-
HBIC, CTPOTO BHEINYKILIC, MOHOTOHULIE NPEANOYTCHHUA, OTNPEACHCHHBIC
HA X = Rf, K 00NAfAI0T DOJTOKHTEILHLIM KOIHYSCTBOM KaxkKI0ro Onara.

B cuity cTporoH BIIyKIOCTH MPEAIIOYTEHAA CIPOC KAk A0r0 yqacT-
arka Oyaer ¢yHkuMei! neH 611ar, a cregoBaTc/isHO, H H30BITOYHEIH cpoc
Ha Kaxeiii Torap Oyaer dynxureli npu scex nenax p >> 0. 3amernn, 9To
IpH HYIEBOH IieHe 6rara cnpoc, a ClIeAoBaTeNbHO, U H30BITOYHBIH CITPOC
HE OIpefeNieHs], IOCKONEKY 3a7aua noTpebure)d B CHIIY MOHOTOHHOCTH
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IV, Obujee suonamuveckoe paguosecue u baazococmonnue

ero Ipeano4TeHNH He Oyner umeTh peuenusa. Takum oOpa3om, ecnu pas-
HOBECHE CYINECTRYET, TO PABHOBECHEIE 1IEHE! B JAHHOH YKOHOMHUKE BCEr/a
TONOKUTCILIEL.

B crry MOBOTOHHOCTH NpennoyTeHNH H3OBITOUHBIH CIIPOC YIOBIET-
BOpSICT 3akOHY Banepaca, a IOTOMY MOXHO OIPAHHUYUTECS ITOUCKOM LEH,
YPaBHOBEHIHBAIOIIHX TOIBKO OIHH H3 PBIHKOB, a OcTapLIMics Oyner asTo-
MaTHYECKH YPaBHOBEILCH NPH TeX ke HeHax, Hrak, Gynem paccMaTpHBaTh
JIAINB PEIHOK NMEPBOro Toeapa. J{ns ynobcTea mpoHOpMHPYEM HEHLL, 1100~
XWB p, = 1. HamomiuM, 9To Takxas HOPMHpOBKa AOMYCTUMa B CHIY TOIO,
YTO CTHPOC KKIOTO YIaCTHHKA (H COOTBETCTBCHHO H3OBITOMHEIH CIIPOC)
OLHOPOLECH HYJIECBOH CTEIICHN OTHOCHTEILHO LEH, a4 PABHOBECHBIMH MOTYT
OBbITh TOMBKO MOJOKHTEILHBIC 1IeHB!, M300pa3uM H30OBITOUHBIN CIIpOC Ha
nepBBId TOBap Kak PYHKIMIO OT CBOSH HeHbl z,(p,, 1) (cM. puc. 18.1).

OTMETUM XapakTepUCTUKH 3ToH GyHKIMY. Bo-nepBeIX, B CHITy He-
IPEPHIBHOCTH (DYHKIINH IOME3HOCTH H NIOIOKHTENFHOCTH JOXOAO0B IOTpe-
pureneii (I (p,,1) = p,o} +; >0 Vp, >0) dynxmun cipoca Beex noTpe-
ouTeneH u, CIEA0BATENLHO, (YHKUHH H3OHTOUHOIO CIPOCa HCIPEPLIBHEI
npH p, >0.

Bo-Bropeix, z,(p,, 1) > —@®,, TTOCKOIBKY NMOTPEOUTENRCKHE MHOXKE-
CTBa BCEX YUACTHHMKOB COCTOAT M3 HAOOPOR, COICPKANIUX IMINL HEOTPHU-
L(@TEeNbHBIE KOJMHYeCTBa TOBapoB X * = RY,

W1 naxonel, HETPYIHO NMOKA3aTh, YTO NMPH AOCTATOMHO HU3KOH IICHC
nepsoro Grara COBOKYTTHEIN CIIPOC HA JAHHBLIA TOBAP NPCBBICUT MPCAINO-
KeHue (H30BITOUHBIN cripoc OyneT MOTOKUTENEH). AHAJIOTHYHO [IPH JOC-
TaTOYHO BHICOKOI 1igHe nepBoro Oara COBOKYMHBIH CpoC HA 310 Onaro
OyteT OMTU30K K HYIIO, 4 H3OBITOUHEIH cnpoc Oy/IeT OTPUIIATCIBHEIM,

B pesynerate Mp IMEEM IENO C HETIPEPHIBHOM (PyHKLHMEH, KOTOpas
NPUHHMACT KaK IOJ0XKHTEIBHBIC 3HAYCHIS IPH LICHE P, Te P OIH3Ko K
HYJII0, TaK ¥ OTPHIIATEIBHBIE TTPH JOCTaTodHo 0ompmoit nene p,. Toraano
TEOPEME 0 MPOMCKYTOIHOM 3HAUCHUH RaHHAL (DYHKIHS IOTBKHA IPOXOIUTD
YCpE3 HOJb, 1.€. CYLECTBYCT LEHa P, € ( P p,) Takas, 9ro z,(p,, 1)=0.
ITO O3HAYAECT, 94TO (5, 1) — PABHOBECHBIH BEKTOD LIEH.

Paccmorpes cityuali IBYX TOBApOB, EPEHIEM K IKOHOMHUKE C IIPO-
H3BOJILHBIM KOJTHUYECTBOM TOBAPOB. B 3TOM ciryuae MBI yKe HE MOKEM ITPO-
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Hexyus 18. Cywecmecsanue pasroeecus no Barspacy

BCCTH JOKa3aTeNbCTBO MO aHANOTHH C PAacCMOTPEHHON CHTyamuch, 1mo-
CKO/JIBKY HE CMOXKEM OTPaHHIHTBLCH PACCMOTPEHHEM JIHINb OIHOTO PLIHKAE.

)

L —ml

Puc. 18.1. CymecTroraume PABHORECHS B J(BYXTOBAPHON 3KOHOMHKE 0OMeH
SA
~UE YrRepaxkaenue 18.1. Teopema o CymieCTBOBAHUH PRBHOBECHSI B
TePMHHAX H30LITOUHOYO Cpoca,

ITycTh H3OBITOUHBIH CTIPOC Z(P) AT KAKOOTO TORApa ABIALTCH (yHK-
UHEH, OIIpeeNcHHON A BCeX HCOTPHUATENBHBIX HCHYIEBEIX BCKTOPOB
e p20, p#0. Ecnu ¢yHxuuu u3bHTouHOTO cripoca z{p) HENpepEIB-
Hule ana Beex p 20, p # 0, oIHOpPOZHEIE HYIEBOH CTEIIEHH H YAOBICTBO-
psroT 3akoHy Bamepaca, To CyniecTByeT BeKTOp IIEH pr Takow, 9To z,(p) <0
vpz(py=0 omaseex i=1, ..., N, |

JIOKa3aTenbCTRO

1. Ilockoneky z{ p) obnanaet cBOHCTBAMH OXHOPOOHOCTH HYJIEBOH CTe-
MEHH, TO MbI MOJKCM [POHOPMEPOBATD LICHBI (TIOACIUE HA CYMMY MX IISH) TaK,

4TO B PE3YIILTATES 2 p; =1, a u3OLITOTHBIH CTIPOC MPY 3TOM HC H3MEHHTCS.

TakuM 06pa3oM, MOXKHO OTPAHHIHTHECA MOHCKOM BEKTOPA P € YKA3aHHBIMK

N
cojicTBamu Ha (N —1) -Mcprom cumiutekee uer: S* 7 ={p 20, Y p;=1}.
i=1

JlaHHOEe MHOKECTBO LICH NIPEACTABIAST CODOH HEITyCTOH BRITYKIBIH KOMITAKT.
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1V, O6uyee axonomuueckoe pactesecue U aq2ocacmoane

2. PaceMoTpuM caenyionmee oToGpaXkeH)e 3TOT0 MHOXKECTBA B cebd:

p, + max (0,z,(p))
1+Zmax(0,zf(p)).

g 8" 8", me g, (p)y=

Hnesq noctpoenus orobpaxkenns g COCTOUT B cleayromeM. Ha nep-
BOM 9TAIIE, CCJIH HA HEKOTOPLIH TOBAP HMEET MeCTO M3DBITOUHEIH CIIpoC
(zf( ) >0), CTO LICHY IIOBBIINAIOT HA BEIMYHHY M30bITOYHOIO CIpOCa,
B poTHBHOM citydae (IIpH HYJIeBOM H30BITOUNOM COPOCE WK TP HAJH-
qHH U3OBITOYHOrO MPEeUIOKEHH Ha PHIHKC) UCHA TOBApa OCTACTCH HCH3-
mMerHOH. Ha RTopoM STane HOBREIE ITEHB HOPMHUPYIOT TaK, YTOObL X CYMMa
BHOBL Obu1a p{:lBH.':l CHHHMIIC.

3amMeTiM, 4TO 1O TOCTpoeHH g,(p)20 u Y g(p)=1, Te. 1o-

;
cTpoeno orobpaxkenue (N —1)-mepHOro cuMmiexca B ceds. bonee Toro,
HOCTPOEHHOE OTOOPAKEHHUE ABIACTCH HEMPEPLIBHON (YHKIHEH, TOCKOIID-
Ky BCE Z;( p) — HENpPCPLIBHBIE GyNKIMH M K HHM IPUMEHSIINCE ONepaltu
(CIIOXKEHHE ¥ T.[,), COXPAHSIOMIHE HEIIPEPBIBHOCTB,

Taxum 06pa3oM, K TOCTPOSHHOMY 0TOOPAKEHWIO MOKHO IPHMECHHTD
TcopeMy bpayapa o HenmonBmxHON Touke. CornacHo 3Tolt TeopeMe y Jto-
Goit HenpepsIBHON HYHKUWH, 0TOOpaXKAIOIIEH HEMYCTOH BRIMYKJILIH KOM-
NakT B ce0sl, CYNICCTBYET HEMOABWXHAL ToUKa P @ p = g{p).

3. ITokaskeM, 9TO HEMOAIBMIKHAS TOUKA OTOOpaXKeHHA g ABJIACTCS PaB-
HOBECHBIM BEKITOPOM IteH, T.¢. 7, (P) <0 u p,z,(p) S0 mmascex i =1, ..., N.

Ho nocipoennro

p; +max (0,z,(p))
1+ Emax((},zi(jﬁ))'

pi=g(p)=

JIOMHOMHM JIEBYIO K NPABYI0 4acTh Ha 3HAMEHATENb!

B+ B,y max (0,2, ()= b, +max (0,z,(p)) -

’ f)’.ZIUaX (O’ z‘(ﬁ)) = max (O’z;(ﬁ)) ,
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Hexyust 18, Cywpecmeavsanue pustveecus no Batspacy

JIOMHOKUM Ka)XI0€ PABEHCTBO Ha Z,(P) H NMPOCYMMHPYEM IO BCEM
i=1 .., N:

Y ba(p) | Xmax(0.2,(5)) |= ¥, z(p)max (0.2(5).

B cuny saxona Banppaca z p.z,(p) =0 M, clefoBaTebHO,
i r_

Y 2,(p)max(0,z,(5))=0.
i
3aMeTHM, YTO N10G0C CIIaraeMoe B 9TOM CYMMC HCOTPUUATENBHO:
0, cem z,(p) < 0;

D 0,z,(p))=
4 (Pymax(0,z,(p)) (Zi(;‘a))zz(}, eci z,(p) 0.

HTaK, BCC CJIaracMuIC HCOTPUIIATCIIBHE], @ HX CyMMa paBHa HYIHO, a 310
BO3MOZKHQ, TOJBKO €CJIH KaXXA0C H3 CJIArdaCMpblX PaBHO HYIIO.

z(pymax (0, z,(p))=0.
310 038a¥ACT, UTO 7,(p } <0 mnaBcex i=1, ..., N. ._
Hoxkaxem, 4ro B crry 3akoHa Banepaca BCe pBIIIKM YPaBHOBCILICHEI,
ITpeanonoKuM, 9To 3TO HE TAK M CYLIECTBYET 0 KpaiHCci Mcpe O/IMH PBIHOK,
CK&)XEM, PHIHOK TOBapa /, Ha kotopoM z,(p) <0 u p, >0, Torma p,z,(p) <0.
[ockoneKy Mbl gokasany, 9to z,(p) <0 md seex i =1, ..., N, TO IoMHO-
UM KKI0€ HEPABEHCTBO HA P, = 0 (3HaK HEPABCHCTBA IIPH TOM COXPAHMT-
ca): pz, (p) <0 magseex i =1, ..., N. [IpocymmupyeM mo BceM ToBapam C
YYCTOM CTPOrOro HepaBeHcTBa g ToBapa /: o
2 p.z(p)+ bz (P) <0,
izf
YTO NPOTHBOPEIHT 3aKoHy Banbpaca. D10 03Hau4ET, 9TO HANIE PEATIONO-
KEHUE HEBEPHO, M CCJ1M HA KAKOM-TO PRIHKE HMEETCH H3OBITOUHOE TIpe]i~
JIOXEHHE, TO LIEHA 3TOT0 TOBApa paBHA HYIO, T.e. p,z,(p) =0 Iuia BCex
i=], ., N.m
Takum 006pa3oM, MBI HOXa3am, YTO €CIM W3OBITOYHBIN CIIPOC YI0B-
JIETBOPACT OIIPE/ISACHHBIM YCIIOBHSIM, TO PABHORECHE CYLIECTRBYET. Teneps
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1V, Obyee sxonomuvecxoe pusHosecue t BRazacocmonnue

CIICAYET BBIACHHTH, HACKO/TBKO OIPaHHUHTENLHEI 3TH YCIIOBHS, T.€., KAKO-
BBI JOJDKHEI OBITh XaPAKTEPHCTHKY SKOHOMHKH, YTOOb! TOPOXKICHHEIN €10
CIIPOC YAOBIACTBOPHI STHM TPcOOBAHHSM,

Kak MBI 3Ha€M, JUIA BHIIIOIHCHHA 3aK0Ha Bajlbpaca 10CTaTouHO No-
TpeDOoBars JIOKATEHON HeHACHINASMOCTH LIPEANOYTENUH BeceX MOTpedHTe-
sieft. O)HaKo ATOT0 HENOCTATOYHO. 3HAYNTENLHO GOMbIle IpobneM BO3HH-
KaeT € TeM, ITOOBI H3OKITOUHBIH CrIPOC OTIPEIENSICS ONHO3ITAUHO (SIBILAN-
ca ¢rynxiyeii) u, 6oiace Toro, 9Todbl 312 QYHKIHL ObITA HCIPEPLIBHOMH
OPH BCEX HEOTPULATENLHEBIX IIcHAaX. HenpepelBHOCTL U cTpOrast BBITYK-
JIOCTh OPCANOUTEHHH rapaHTUPYeT SHHCTREHHOCTh PeleHUs 331391 MaK-
CUMHM3ALMH NIOJIE3HOCTH H, CISIOBATENEHO, €AUMHCTBEHHOCTS H30BITOUHOr0
CIIPOCA MPH MOJIOKHTEIBHBIX EeHAaX. Kpome TOro, NMpH noIoXKHTETBHEIX
MepROHAYaIbHBIX 3aI1acax BCeX TOBAPOB Y BCEX MOTpeOuTeNel (DYHKLUH
H30BITOUHOTO Cripoca ByayT HENPEPLIBHEIMKE Ha MIIOJKECTRE MONOKHTEh-
HbIX OeH. Ecii ke HeHa kakoro-To 6:;1ara paBiia HyJIK, TO 3Ha4eHHE CIIpoca
71100 He onpeaciicHe (COOTBETCTBYIOUIHE 33Ja4H 1I0TPEOHTCNEH HE HMEIOT
penIenms ), 1bo onpeaencHo HCOQHO3HAMHO (3a1a44 NOTpcOUTEIEH UMEIOT
HECKOJLKO perieHuil). B arom cnyvae yreepaxaenne 18.1 MoxxHO HCTTONL30-
BaThb JJisl JIOKA3aTElbCTBA CYIECTBOBAHMS PAaBHOBECHS, IOCTPOHB HEKYIO
MOARGHKAIINIO H30BITOYHOTO CTPOCA HA OCHOBE OIPUCMa, KOTOPLIH IIpoe-
MOHCTPHPOBAH NPH J0KA3aTENLCTBE YTBEpKACHNS 18.2,

Yreepxaenne 18.2, CymecTBOBaHNe PaBHOBECHH X5 YKOHOMA-
KU 00MeHa ¢ MOJOKUTEILHBIMA HAYANbHBIMHU 3aN1aCaMH,

Ecnu B 9k0HOMHKe 00MeHa BCE NOTPeOUTENH HMEIOT TOKAIbHO He-
HAChIILAcMbi€, HEIIPEPLIBHEBIC, CTPOTO BEUIYKIbIC NPEANOYTEHNA H HONO-
JKUTEIIBHbIC HAdalbHBIC 3anackl Kaxagoro 6mara (o >>0 mndg Beex
k=1, ..., M), To paBHOBECHE CYNIECTBYET. - . :

1. Jina Toro 9tobrr npuMeHNTS yrEepxaeHre 18.1, nam Tpebyercy,
4TOOR! (yHKIMA H30BITOIHOTO cnpoca z(p) OBITH OIPEAENEHEI I TONb-
KO JUTSE TOJIOXKHTENBHEIX, HO | JUIA BCEX HEOTPHIAaTENBHEIX IIeH (TTipoliema
B TOM, 4TO TIDH HYICBBIX I[EHaX HCKOTOPBIX OIar MHOXKCCTBO NOTPEOH-
TCABCKHX HAGOpPOB HC OrpaHHICHO, H TOTOMY 3afada MaKCHMH3aLHUH IMo-
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Hexyus 18. Cywjecmeosanue pasrosecus no Basspacy

JIC3HOCTH MOXET HE UMETB perenns). Jms peinenns 3roH upofieMbl MO-
JQHLIEpYeEM 3a1aqy MoTpeOHTC.IA, BBCAS XOMOIHHTEIRHBIC OIpaviIeHHsA
CBEPXY Ha LIOTPEOHTENBCKIE HAGOPST (CBOEro poga THMHTEI), OJlEAK0 By~
AeM 1oabupars OrpaHuyenys TakuM obpasoM, Tobbl HA CAMOM JCIC B
PaBHOBCCHH OHH HE HBIBLIUCH CYIIECTREITHEIMHU,

Hrak, paceMoTpuM MOTHDHUHPOBANAYIO MOZEE, TIe 3a4893 Kax-
J0TO HOTPEOUTEST HMEET CICAY KLU BUT:

S
o

& !c)

2. NonycTHMOe MHOKECTBO MOTU(HIHPORAHHOI 3a7auH foTpcHu-
TeJ1s1 OyACT KOMITAKTOM TIPH JI060M HEOTpuLaTeI6HOM BekTope ued p = 0,
CIEOBATEIBHO, [PH HCIPCPLIBHOCTH IPEIIIOYTCHUH peLIcHYE 3a1a9K Cy-
ICCTBYCT. ECn, KpoMe TOro, NpeanouTeHHS CTPOrO BITYKIIBL, 10 PCIIC-
HHC 33184l NPH KAXKJIOM BEKTOpPE LHEH EAUHCTBCIIO. TakuM 00pi30M, A1
MOJIM(MIMPOBAHHOH 3a1a4u GylyT OUpeaelieHsl MOLU(uIHpC8AHHEBIC
$byuxumy cnpoca X (p) u Moau(HIMPORaHHbIE GYHKIHYE H3ORTOIHOTO
crpoca z(p) npuecex p20, p £ 0.

Monupunyporagase QyHKuUMN H36BITOUHOTO cripoca OynyT HETIpe-
PBIBHBI, TOCKOABKY BCE NOTPEOHUTEIH OOMaMat0T HENPePhIBHEIMA. CTPOTO
BLIMYKIIBIMU IPCANOYTEHHAMH H JOXOIBI YIACTHHKOB IOJI0KHTE/IbHBL HIPH
JHOOBIX IICHAX B CHITY TOTOXKHUTEILHOCTH BCEX KOOPIAHHAT BCKTOP? MEPBO-
HAYaTbHbIX 3anacos { pw' >0 npu Rcex p>0, p#0 1 @' >>0).

3. Taxum 06pazoM, MOXKHO MPUMEHHTE TEOPEMY O CYILECTBOBAHHH
PaBHOBCCHA K MOAMDHIHPOBAHHBIM (YHKIMAM H30bITOMHOTO CTIPOCA,
MOCKONbKY Z(p) — QYRKIHH HempepsIsHEIE npu seex p =0, p #0, on-
HOPOZHBIC HYJIEBOI CTENEHH H VAOBIETBOPAIOT 3aKoHy Bamnpaca. HTak,
COMTACHO yTBepkacHHIO 18.1, cymectsyer Bextop nen p =0, p # () TaKoii,
uro 7, (p)<0 u pz,(p)=0 AmsBcex =1, ..., N.

4. Tlokaxkem, 4TO paBHOBecHE B MOAUDHIMPOBAHNOH MoLe/If COBIIa-
JI4CT C PABHOBECHEM B MCXOXHOM (Oe3 orpanuyuenui Ha x!).
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IV, Obujee axonomuneckoe pagHogecte 1 Baazococnonue

JeticButensHo, ecim ( P, X(p)) — PaBHOBCCHC B MONHGHIIMPOBAH-

HOW MOJENH, TO 23\:}"( p)2®,. IMockoisKy moTpediIeHHe JOIKEO OHITh
k

HEOTPHLATCIIBHO, TO 3TO 03HAYAET, YTO KAXKA0E CJIAaragMoe B JaHHOH CyM-
MC H¢ IPCBOCXOIMT (0;, H, CIEIOBATENILHO, AnA BCeX k=1, .... M u
i=1, ..., N uMmeeM
X (PYSB, <, +¢

s mroboro € > 0. Orcrona clenyer, YTo BBEISHHBIE HAMH JOTIOJIHATEN b~
HBIE OTPaHHYEHH] HECYIIIECTBEHHBL, I0DTOMY X' (P) sensercs pPEILICHHUEM
HCXOZHOH 3a1auH k-ro norpeburens. Takum obpazoMm, ( P, x( f})) SIBIACT-
Cs1 PABHOBECHCM U B UCXOTHOMW MONCITH. W

Hrak, Mpl 1OKa3and CylmecTBOBAHUC PABHOBCCHSA B 9KOHOMHKE 00-
MEHA IIPH HEKOTOPHIX YCJIOBHAX IS MPECIIMOYTCHHS H MONOKUTETEHOCTH
HA4aIbHEIX 32MACOB KAKAOTO TOBApa ¥ Kaxxaoro norpeburciud. [locneanee
TpeGOBAHHE B 3TOM CIHCKE YCAOBUI PCACTABIACTCS HE CIMILIKOM peaJim-
CTHYHBIM. OOBIMHO YIACTHUKH HMEIOT HOT0KUTCIBHBIC 3aMachl IHIID He-
KOTOPBIX TOBAPOB. JTO YCHOBUE, KAK MbI TOMHUM, OBIIO CYIISCTBEHHO JUIS
obccrneyenus HENPCPRIBHOCTH M30BITOWHOTO cripoca. B neficTBUTENBHOC-
TH TpeOOBAHME HENPCPBHIBHOCTH MOXHO HECKONLKO 0cnabuTh, eciid NpH
JOKA3aATEALCTRE CYINECTBOBAHMA PABHOBECHS NOAB30BATLCA BMECTO TEO-
peMb! bpayapa Teopemoit Kaxytany, rie TpeGyercs THIUb ITIOTYHEOPEPbhiB-
HOCTBL CBEPXY OTOOpaxkeHHs u3bpITouHOro crnipoca. B pesynsrare MoxHO
N0Ka3aTh TEOPEMY O CYIICCTBOBAHHH PAaBHOBSCHA C MEHEE OTPAHHINTEb-
HBLIMH YCJIOBHAMH Ha NCPBOHAYATLHEIE 3aITackl. B 4acTHOCTH, nMeeT Mec-
TO CHENYIOIICC YTBCPIKICHUE.

Yreepaxnaenue 18.3. CywiecTBoBanue paBHOBECHSI B IKOHOMHKe
obMeNa o CTPOro MOHOTOHHBIMH NpeANoYTeHAAMH.

Ecmu B skoHOMHKE 0OMEHa BCe OTPeOHTENH HMEIOT CTPOTrO MOHO-
TOHHBIC, HEIPCPLIBHBIE, CTPOTO BBITYK/IBIE NPEAIOYTEHHUA H COBOKYIIHEIC
HayaJbHELIE 3aM1achkl KaXI10r0 Onara B 5KOHOMHKE MIOJOXHTENBHEL ({5, >0
ang seex 1=1, ..., N), TO paBHOBECHC CyIIECTRBYCT .

% JIoKa3aTeILCTBO HTOTO YTBEPIKACHHA MOXKHO Haiitu B y4eGHuxe: Mas-Colell A,
Whinston M.D., Green J.R. Microeconomic Theory. P. 585—587.
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Jexyun 19, EOuncingennocms paanosecust

Jio cHXx mop Ml BEJTH pedb O CYIISCTBOBAHHH PABHOBECHS B AKOHO-
Muke oOMeHa, UTo MOXKHO CKa3aTk O CYLIECTBORAHHH PABHOBCCHA B KO-
HOMHKE ¢ nponzsoacTBoM? 3aMeTuM, 4to, eciy Obl YCIOBUS YTREPKIE-
His 18.1 OBLTH BRINOTHEHLE B 3KOHOMHKE € IPOH3BOICTBOM, TO CYIMIECTBO-
BAHUE PABHOBECHS IS TAKOH 3KOHOMUKH 05110 OBI 0Ka3aHo. OQHAKO B
IKOHOMHMKE C TIPOMIBOACTBOM MOMHMO NTpoliieM ¢ HEMpEepLIRHOCTRIO H3-
OBITOYHOTO CPOCA, KOTOPHIC MBI HAOTIONAH U B 9KOHOMHUKE 0OMEHA, BO3-
HHKAIOT JIOMOJHHUTEIRHBIC MPOOIEMBI, CBA3aHHAIC ¢ CAMHMH (DYHKUHAMH
n30bITOTHOTO CIIpoCa.

Hawnboaee pacripocTpaHeHIBIH B TCOPHH IIPOU3BOACTBA THUII TEXHO-
JIOTHi — 3TO TEXHOIOTUH ¢ NMOCTOAHHO oTAauedl o1 MaciuTaba. Kak Ml
3HAEM, JUTA TaKUX TEXHOJIOTHH 3a1a4a MAKCUMH3ALIK IpHOBUIN NIpU HEKO-
TOPLIX IICHAX AaCT KOHTHHYYM PCUICHHH, A 9T0 03HAYACT, YTO [IPH JAHHBIX
nenax u30BITOYHEIH cripoc He Oy/leT OFHO3HAYHO ONPEACNEH H COOTRET-
CTBEHHO yrBepxaeHue 18.1 ms taxux sxonomuk He paboraer. B sTom
CIy4ae HY3KHO NOJTB30BATHCH IPYTUMM BaPUAHTAMH TCOPEMBI O CYLIECTBO-
BAHUM PABIIOBECHS, KOTOPHIE NO3BOIAIOT PAOOTATE C MHOTO3HAUHBIMH OTO-
EpaxcHIMH. [TpuMCpbl 10A00HBIX YTBEPKACHUH MOKHO HallTH B y4eh-
Huxe X. Bapnana’.

R I

B T L T S T o
S B R £ S I R I S

M lexmma 19 e

SR AR R Y Py NYLE '_F ‘.

EXHHCTBEHHOCTH PABHOBECUS =

IIpennosoxuM, 410 paBHOBECHEe CymecTBYET. MoXKeM ITH MBI YTBCPKAATh,
9TO OHO eAHHCTEeHHO? Kak Me1 yBHINM fanee, 63 NOMOHHTENbHbIX Tpel-
HOCELIOK MBI HE MOXKCM rapaHTHpOBaTh €IHHCTBCHHOCTL PABHOBECHI.

OJ(HaKO MoYeMy 3TOT BOIIPOC JUIA HAC CTONb BaxeH? Mbl CTpOHIN MOICTH
00LICIO PABHOBECHA IS TOIO, YTOORI ¢ HX ITOMOIIBIO aHAIH3HPOBATE PC-

7 Varian H. Microeconomic Analysis. 3rd ed. N.Y,; L.: W.W. Norton & Company,
1992. Ch.18.5.
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IV, Obwee axonomuveckoe pasodecue u G1a20C0CMORHUE

AKIMIO 9KOHOMUKH Hd M3MEHEHHUA B DK30TCHHEIX NapaMeTpax, T.e. 1J1g Toro,
w005l IPOBOAUTE 4HAIH3 CPABHHTCIIBHOM CTAaTHKY. B ciryuae MHOXKCCTBCH-
HOCTH PaBHOBECHH NOA00HbIH aHaIH3 OyaeT NPakTHYECKH JIMILIEH CMbIC-
na. IlpoGiaema B TOM, 9TO Nake €CJIM B HACTOAMIMA MOMEHT MBI 3HACM, B
KAKOM UMEHHO COCTOAHUN HaXOAUTCA 3KOHOMHKA, TO HEACHO, B KAKOE CO-
CTOAHHE PABHOBECHA NIEPEHACT OHA B PC3YIBTATE H3IMCHCHHA 3K30TCIIHbIX
apaMeTpoR.

B nanbheimeM, obcyias BONPOC €AHHCTBEHHOCTH PaBHOBECHS,
JOTOBOPHMCA pacCMaTpHBaTh SKOHOMHKY, T7Ie HET CBOOONHBIX Orar, T.€. B
paBHOBECHH BCe I[SHE! JIOJIOKUTEIbHEL

['oBOps 0 EAMHCTBEHHOCTH PABHOBCCHA, CJACAYCT PAa3neifATh COHH-
CTBEHHOCTH (C TOYHOCTBIO O MHOXHTEIIA) PABHOBECHOIO BEKTOpa LISH U
EAMHCTBEHHOCTh PABHOBCCHOTIO PACIPCICICHUA, IOCKONBKY BO3MOMKHBI
CHTYALHH, KOTIa ONHOMY PABHOBECHOMY BCKTOPY LICH COOTBETCTBYCT HE-
CKOJIBKO PaBHOBCCHBIX pacnpelelcHHH U, HA000pOT, KOTAA OJHOMY DaB-
HOBCCHOMY PacpCACIIEHUTO COOTBETCTBYET HECKOJBKO PABHORECHEIX BEK-

TOPOB LICH.
| ITonsrraemMcs IPOAHATU3HPOBATH MPUYHIIBI HEETHHCTBEHHOCTH PaB-
HORCCHBIX HEH Ha MPHMEpe PKOHOMHKH oOMeHa ¢ JIByMs TOBapaMH. Takas
IKOHOMHKA yAoGHA TIPEKAE BCETO TEM, ITO MBI MOYKEM PACCMATPHUBAThH
H30BITOYHLIH CIIPOC JTHINB HA OMH TOBAp U MO HEMY HelaTh BBIBOIEI O
PaBHOBCCHH B 9KOHOMHKE B IETOM.

ITpumep 19.1. EAHHCTBEHHOCTH, PRBHOBECHOTO BeKTOpa ICH B
~ IBYXTOBApHO#l 3kOHOMHUKE 00MeHa,

PaccMoTpuM 3koHOMHKY OOMEHA, T BCE NOTPEOHTENIH HMEHOT
HEIPEPBIBHBIE, CTPOTQ BBLIUTYKIBIE, CTPOr0 MOHOTOHHBIC IIPEANIOYTCHHS,
onpenenennsie 53 X = R, u 001a1ar0T NOMOKHTEIEHEIMH HAY41bHEIMH
3anacaMM BCEX TOBApoB. B cHiTy CTpOroH BEIIYKIOCTH NMPCATOYTEHUN U3-
ObiTO4HEI ciipoc OyacT ompeaelieH OHO3HAYHO TPH KaXKAOM BEKTOPE
ucH p >>0, 1 MEl MOKEM TOBOPHTH 0 QYHKUMAX M3OBITOYHOTO CHpoca.
Jlna ynoGeTBa nponopMupyeM NEHb, TIOJOXKHB p, =1. HanoMaum, 4T0 B
CWITY HENPEPBIBHOCTH (DYHKUMH NONE3HOCTH M NOJOKHTEIbHOCTH JOXO0-
noB norpebureneil npu modsx nenax (I°(p,, 1)= pw' + w; >0 B cuy

204



Hewyest 19. Eduncmeennocmb puenoaecus

MIOJIOKHTCABHOCTH NEPBOHAYANBHBIX 3aNacoB) (PYHKIHS H3DBITOYHOIO
CIpoca HEITPEPHIBHA NpH Beex p >> 0.

[TycTh M30BITOYHBIH CNIpOC HA (CPBBIA ToBap z,(p,. 1) Bedcr cebs
TaK, Kak 9To u300paxeno na puc. 19.1. Toraa B 5KxOHOMHUKE CYILECTBYET TPH
paBHOBECHBIX BekTopa ieH (p;, 1), (pf, 1) u(Z,. 1). [Nopenenue Gynxumnu
H30BITOYHOTO CIPOCa Ha MEPBLIH TOBAP B OKPECTHOCTH TOYKH P, HE CO-
BCEM COTIIACYCTCA C MHTYHIMCH: C POCTOM LicHEI Ha TORAp MuI Habmionaem
yBEIUYCHNE H30bLITOUHOTO cpoca. FIMEHHO 3TOT «HeCTaHAap TN yuac-
TOK QYHKIMH z,(p,, 1) H IPHBOIHT B KOHEYHOM CYETC K HCCAHHCTBEHHO-
CTH PaBHOBECHS, [TOCKOJIBKY, KaK MBI 3HaeM, QYK z,(p,, 1) NpHHAMA-
€T IPOU3BONBHO OONMBIIHC 3HAYEHHS MIPH LICHE nepBoro Onara, GIH3KOH K
HYJIO, 94TO J3eT PaBHOBECHYH LCHY ( pil < p;), H, € IPYyToit CTOPONEL,
z,(p,, 1} cTpeMHTCA K-, IPH TOCTa4HO BEICOKOW LIEHEe EpBOro Oara,
YTO JAeT 10 KpafiHell Mepe elte OxHO mepecedyeHue rpaduka z,(p,, 1) ¢
HYIEM TIpH p] > P,.

Puc. 19.1. MHOX)eCTBEHHOCTE DABHOBECUI B IBYXTOBAPHOH JKOHOMHKE OOMeHa

Hrak, npoananusupycum noseacHue Z,{p,. 1) B OXpecTHOCTH TOUKH
p, = pl, BOCIIOIL30BABUIMCE YpaBHCHUEM Clylkoro:

dZJL(P) dx, (P) dxz(l?)
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V. Obugee 3K0HOMUNECKOE PUSHUBECUE 1 DIU20COCMOARNE

@) P oy oy K@
dp, dp, d of

IepBele nBa cnaraeMbie OMUCHIBAKOT YP(EKTEI 3aMENEHHS U [T0TO-
MY HEIONMOKHTCNBHEL [lockonsky xl“ —-mf A2cT H30LITOUHEIH CrIpoC Ha
1iepBoe Graro A A-ro y4acTHHKA, TO 0603HAYHM Cro cpes z)'. YUHTHI-
Bas, 4T0 J —— paBHOBECHas LEHA, NOMydaeM, uto 7, =z, +z; = 0. Bripa-
3HB OTCIOJ@ z, 4E€PE3 7z, W MOACTABHE B HANEHHOE BHINIC BHIPAKCHHE,
ITOJTYYHM

dz,(7) _ ah:(fj) . ahf(;—,) . zz(ﬁ) a_x]l(ﬁ) _ axf(ﬁ) | ._ _
dp, apl apl 1 _ o/ of

w - Samernm, uto 7z (P)#0, LOCKOIbKY HHAYE LIOCIEIHCT CIAaraeMoc
OBITO ORI HYTEBBIM M B CHITY HEIIOJOXHTENBHOCTH 3 QEKTOB 3aMCIICHHS

MBI OBl TIONYIHIIH, YTO 44,(p) <0, a 5TO IPOTHBOPCYHUT MOJOKUTENLHOMY
dp,

HaKJIOHY KpuBO# z,(p,, 1) B Toukc p, = p,. Taxum obpasom, z;(P) =0,

T.€. MBI HIMEEM JIEJI0 C PABHOBECHEM C TOPTOBIICH.

Ilpy xakux e yCITORMAX Mbl MOXEM NOIYYHTH CUTYALUIO ¢ M30BI-
TOYHBIM CIIPOCOM Hd TOBAP, BO3pACTAIMIUM 1T cBoel nene? Kak caenyer
M3 TI0JTY4EHHOTO HaMH BBIPAKCHUS 17151 HIMEHEHHSI U36BITOYHOTO CIIPOCa,
3TO BO3MOXIIO, KOTAA 3G (PEKTbl 3aMCIICHNA HCBCIUKH H IIPH 3TOM BBIIO-

| ox' (7) ox*(p
HEHO OJIHO M3 JIBYX YCIOBHI: HGO z7(P)>0 H :3(Ip) < xlaip), aubo
dx(p)  ox(p :
Z(p)<0u :_:)(Ip) > i_;p). DTO0 03HAYAET, ITO CIPOC ATEHTA, KOTOPHIIT

ABJACTCS YUCTBIM ITOKYTIATENEM TOBaApPa, JOJDKEH OLITL MeHee JYBCTBHTC-
JICH K JOXO4Y, YICM CIIPpOC 4UCTOI0 IMPOJaaRBia.

M3 nporefenHOro aHAIN3a Mbl MOXKEM CIOEIATh BBIBOM, UTO IPHYH-
HOH MHOKECTBEHHOCTH PaBHOBECHBIX BEKTOPOB LIEH MOXKET CIYKHTH I10-
BeacHue addexros foxona. C HeyHopAI0deHHBIM ToBeAeHHeM 3 CKTOB
JA0XONA MBI Y2KC BCTPEYATHCE PAHEeR, KOTIa H3ydaly IIPoGIeMbl, BO3HHKAK)-
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Jlexyus 19. EQuncmaennocms pacHosecus

UE [IPU arpeTHPOBAHHY cripocd. TOrna ke Myl MPHUUIH K BRIBOJY, YTO
MMENHO B CHIIy HEeyNOpANO4eHHOCTH 3(dexToB foxona cirabas akcHoma
BLIABJICHHBIX [IPEAMOITCHUH MOKET HE MMETh MECTO JUII aTpeTHPOBAHHO-
IO CIpoca. ITO HABOAUT HA MBICIIB MTONMBITATHCA NPOAHAIH3HPOBATE TIPOO-
J1eMY eIMHCTBCHHOCTH B YCIOBHSX, KOIIA COBOKYIIHBIN CIIPOC YAOBACTRO-
pser craboit akcuome,

Cnafasa akcHOMA BEIABJIEHHBIX MpexnouTenH
H eJHHCTBEHHOCTh PABHOBECHS

PaccmoTpuM 3KkOHOMHKY, KOTOpas 3afaeTct QYHKIHAMH H3OBITOUYHOTO

crpoca A1 SKOHOMHKH obMcHa: z(p) = Zx (p, p®*)— @ M BEITYKIEIM

(arperHpoBaEHBIM) POH3BOACTBEHHBIM MHOKCCTEOM Y, obianarommm
MOCTOAHHOM OTHadeH oT MaciTaba. |

bymem paccMaTpuBaTh H3OBITOMHEI CIIPOC, YAOBIETBOPSIOIIH ¢1a-
Ooi akcHoMe BBIABTCHHBIX TIPCATOYTCHHIL.

Onpenenenue

DyuKIHM H3OBITOUHOIO cnpoca z(p)= z x*(p, p0*)~® ynos-
k

neTropsior cnaboit akcHoMe BBIABIEHHBIX MIPEIIIOYTEHH, €CITH 11 M0~
6BIX BCKTOPOB IIcH p w p’ TakHX, 40 z(p)# z(p") m pz(p’) <0, umeer
mecto p'z(p)>0. O

[Tokaxkem, 41O ciabas aKCHOMA ABASETCH HEOOXOAMMBIM YCIOBHEM
CAMHCTBEHHOCTH PABHOBECHOI'O BEKTOpa LEH U4 DKOHOMHKH, 3a)aBac-
Moit z(p) ¥ ITIPOU3BOIBHOMN BRITYKIIOH TEXHONOTHEH C IOCTOAHHOMH OTAAUEH
or macuraba. Bmecte ¢ TeM ¢inabag akcHoMa SBISETCH JOCTAaTOUHEIM YCITO-
BHSIM BI:;I]'IYK.]'IOCTH MHOMECTBA PABHOBCCHLIX IICH B TAKHX 3KOHOMMKAX, YTO
IIPH KOHEYHOCTH BEKTOPOB PABHOBCCHBIX LICH O3HAYAET ¢NHHCTBEHHOCTE.

YTeep:kaeHne 19.1. Cnaban akcHOMa ¥ ¢/IHHCTBEHHOCTb PABHO-
BECHOT0 BEKTOpa IEH.

ITycth Bce mOTpeOUTENN B IKOHOMHKE MWMCIOT CTPOrQ BBIITYKIIEIE,
HCIIPEPRIBHBIE, CTPOTO MOHOTOHHEIE Ipero9TcHus, Toraa:
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TV, OBwee saxonomuvecrkoe pagrosecue u (1aiocoCmoaHue

1) ecni QYHKIEH H30BITOYHOTO CTIPOCa 2(p) TAKOBBL, 4TO B 1000
SKOHOMHKE, 3a7aBacMol z(p) K BRINYKIOH TEXHOMOTHEH C MOCTOSHHOH
oTaaveif oT MacTaba, BEKTOP PABHOBECHBIX IEH CAHNCTRCHHBIMH, TO 2(p)
yAoBIETBOPsIeT ciaboH akCHOME BBIABIEHHBIX MPCAMOYTCHHHE,

2) ecim z(p) ynomneteopAcT caabol akCHOME BEIABJIECHHBIX HpPE-
IIOYTEHHMI, TO B 110001 3KOHOMHKC, 00pa30BaHHON z(p) W BREIMTYKIIOH TCX-
HOJIOTHEH ¢ IOCTOSHHOH OTAa4eH 0T MacmTada, MHOXKECTBO PABHOBECHBIX
BCKTOPOB UCH BBIUITYKIO, |

STy
2t
B

JoKa3aTeAECTRO

1. Jokaxem nepsyro gacts yreepxkaenus. [peamonoxum, uro cna-
6ad aKCHOMA He BHIIOIHAETCH, T.C. CYIIECTBYIOT BEKTOPEI IeH p U p’ Ta-
KHe, uto z(p)# z(p’), pz(p Y <0 u p'z(p)<0.

PaccMOTpPHM NIPOM3BOACTBEHHOE MHOXKECTBO
Y ={ye R": py<0, p’y<0}. ITO MHOKECTBO BLITYKIO 1 00na1acT mo-
CTOAHHOM oTAadel or Macurada. [Tokaxem, uto p U p’ ABIAIOTCS PaBHO-
BCCHBIMM BCKTOPAMHM LICH JIJISL 3KOHOMHMKH, 00pa30BAHHOI z(p) U Y.

3ameTHM, 4T0 ¥ = Z(p)E Y, NOCKONEKY p'z{p) <0 MO Npeamnono-
xeruio M pz(p) <0 B cumy 3akoHa Banbpaca. I1o oupeaenenno MaOXKe-
cTBa Y (upMa ¢ Takoi TCXHONOTHEl He MOXKET HMETh MONOXKHTENLHOH
npuOBLUTH TIpH tieHaX p. [IoCKONBKY ¥ 1aeT HyReByIo NPHOLUIb IPH LieHax p
B cuny 3akoHa Banwspaca {py = pz(p)=0), T0 BBHIIIOIHEHO YCIOBUE MaK-
CHMU3aLMH NpUObIIH. OCTanbHEIE YCIIOBHS PABHOBECHS BBITONHAIOTCA aB-
ToMaTHyecku. Clie0BaTeNsHo, ( P, z(p), y) obOpa3yeT paBHOBECHE MO
Banspacy B 3TOii 3KOIIOMHUKE.

Ananornuno noiyuaeM, 410 y = z(p’)e ¥, NOCKOIBKY 110 JOITyIIe-
i pz(py<0 mp'z(p’)<0 B cury 3axona Banspaca. Ilo onpenerne-
uuo Y npubhuis GHPMBI IIPH [IEHAX J BCEINa He BBIIE Hy4,a ¥ = z( p)
IaeT HyJIeByro rpHOBITL B cuny 3akoHa Bamepaca. Otcrona saiiouaeM,
aro (p’, z(p”), y') obpasyer pasnosecuc mo Banspacy. Takum oGpasom,
NOCKONLKY z(p) # z(p’), UMEIOTCH JIBA PA3IMYHEIX PABHOBECHS, 4TO TIPO-
TUBOPECYUT MCXONHOH MOCHUIKE.

2, JlokaskeM BTOPYIO 4acTh yTBepKAcHus, [IycTh p” n p° — nBa pas- -
HOBECHBIX BEKTOpa 11€H U1 3KOHOMUKHY, 00pa3oBailiion z(p) M HEKOTOPOH
BBIITYKJIOH TEXHOIOTHEH ¢ MOCTOAIIHON oTa4ei ot MacwTada Y. 310 o3Ha-
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Hewyus 19, Eduncmeennocms pasnogecun

YaeT, YTo CYmIecTBYIOT y'e ¥ u y' €Y Takme, wro z(p) =y, z(pT)=y"
upy' =02pYy, p’y' =02 p’y mmaBcex yeY.

Pacemorpum p=ap’+ (1 - a)p”, taeae[0, 1]. [puboum npu Le-
Hax p paBHa

py=apy+(1-a)p”y <0 nmascex yeY,

NOCKONEKY p'y' =02 p'y u p”y" =02 p”y. Takkak z(pHe Y u z(p")€eY,
TO MONYYCHHOE HEPABEHCTBO, B HAaCTHOCTH, O3HAYAET, HTO

pz(p)<0 1 pz{p") <0. |
IMokaxem, uro z(p)e Y, T.e. Bce puIHKY cBanaHCHpOBaHL! H, 3Ha-
YWT, p ABIAETCA PABHOBECHEIM BCKTOPOM LICH.
CrouMocTs M30BITOMHOLO Cpoca B Cuny 3axoHa Bagbpaca pasia
HYJIIO, & COITIACHO OTIPE/IENEHHIO ) €€ MOYKHO BBIPA3UTh KaK

0= pz(p)=ap’z(p) + (1~ ) p"z( ).
DTO 03HAYAET, YTO OJHO H3 IBYX CIAracMbiX JOIKHO OBITH MCHbIIE THOO
PAaBHO HYIIO!
p'2(p)<0 wm p"z(p)<0.

Ecnu uMeeT MECTO NepBOE HEPABCHCTBO, TO, KOMOUHHPYS €ro ¢ I1o-
JIyHEHHBIM paHee HepaBeHcTBoM pz( p’) < 0, npuxoauM k HapyLICHHIO C1a-
Goit akcuomsl, eci z{p”) # z( ). AHaNOTHYHO, €CIIH HMEET MECTO BTO-
pO€ HEPABEHCTBO, B KOMOHMHAUH ¢ YCHOBHEM pz(p”) <0 TaxKe Moiyia-
eM HapyuieHne ¢1a6oit akcnomsl ipu z(p”) # z( ). ViTak, MOXkHO 3aKUI0-
unTE, 4T0 TGO z{ p) = z(p"), mabo z(p) = z(p"). Yuutsisas, ute z{p €Y
u z(p")e Y, moboc U3 3THX paBeHCTR O3HayaeT, uTo z(p)€ Y. Orcroma
BBITEKACT, 9T0 p =otp’ + (1— o) p” npu o€ [0, 1] apmsiercs paBHOBECHHIM
BCKTOPOM I1€H, H MBI MOXEM 3aKJOYHTh, YTO MHOXKECTBO PABHOBECHEIX
BEKTOPOB IICH BRIMYKIIO, NOCKONEKY p’ W p” ~— 1Ba MPOU3BOILHEIX PaBIio-
BECHBIX BEKTOPa LECH B JAHHON 3KOHOMHKE. B

Banosasi 3aMeHUMOCTb H eAHHCTBEHHOCTH PABHOBECCUA
JpyTo# Noaxol K BONPOCY 0 eNHHCTBEHHOCTH PABHOBECHS TAKKE OCHOBAH

Ha HIEC YIOPATOUCHHOCTH B(quQK'I'OB [0X00a ¥ paceMaTpupacT criciyialib-
HY10 OKOHOMHKY, I71C BC€ TOBAPEI ABIAIOTCA BAJIOBBIMH 3AMCHHTCIIAMH.
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IV, Obwee 3xonomudeckoe pagHosecte i BIazococmonie

OnpeacneHne

DyHKIHH H30BITOUHOTO cripoca z( p) o0NafaioT CBOHCTBOM 6010601
3AMEHUMOCINY, SCITH JUIA MIOORIX BEKTOPOB TIeH p U p’ TaKHX, 9TO J7A He-
KOTOPBIX i p/ > p, U p, = p, Ans Bcex | #i, uMeeT MecTo z,(p') > z,(p)
JAABCCX [ #1, O

BastoBas 3aMEHHMOCTS O3HAYACT, UTO MIPH MOBLIMCHUH IEHE OHOTO
H3 TOBapOB M3OBITOYHEIH CITPOC Ha BCC OCTAIBILIC TOBAPLL pacTeT. B yact-
ITOCTH, BANIOBAS 3aMEHUMOCTD JIETacT HCBO3MOXKHOH CHTYaLMIO BO3pacTa-
11 H30LITOYHOrO CIpoca Ha TOBApP M0 CBOEH LigHe, KOTOPYIo MEI Habmro-
namy Ha puc. 19.1. Tlokaxkem, 4T0 B 3KOHOMHKE ¢ BAJIOBOH 3aMEHHMOCTLIO
HE MOXET ObITh §0jIee OHOr0 BEKTOpa PABHOBECHBIX LEH,

YT1eep:kaenue 192, EAMHCTBEHHOCTE BEKTOPA PARHOBECHBIX IIeH
B YJKOHOMHKE ¢ BAJOBOH 3aMeHHMOCTRIO.

[lycTs PyHKUMM H30BITOYHOTO cripoca z(p) yAORIETBOPAIOT CBOM-
CTBY BAaJOBOH 3aMEHHUMOCTH. TOTAA, €CITU PARHOBECHE CYIIECTBYET, BCK-
TOP PaBHOBCCHBIX LCH €IHHCTBCH.

Jloka3aTenbeTBo

JlokazxeM 0T IpOTHBHOTO. [Ipe/inoIoiuM, 9To CYIIECTBYTOT [iRa pa3-
JTHYHBIX PABHOBECHBIX BeXTOpa IieH p’ >>0 u p” >>0, npHueM He cyle-
cTByeT A >0 Taxoro, 9to p’ = Ap”. Tlockonbxy 00a BeKropa siBIsoTcs pas-
HOBeCHBIMH, TO z(p') = z(p") = 0.

PaccMOTPHM OTHOUIEHHE KOOPIUHAT BeKropos p’ H p”, HallneM Mak-
CHMAJIbHOE H3 DTHX OTHOIICHMI i 0603HaYNM depes O !

| 14 /
max i 2L

P B

.. PaccmoTpum Bekropsl p” w op”, TIo onpeaeeHuo o UMeeM

| p,=0p/ up <op] mascex i=1, ..., N,

‘OPHYCM 1o KPaRIcH Mepe AU 0IHOTO TOBapa HEPABEHCTBO CTPOroe, [o-
CKONBKY 10 NPEINOIOKEHHIO I I060ro o >0 BBIIOIHCHO YCIOBHE
p #Eop”. | | |
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Hexyun 19, Eduncmeennocmp pasrogecus

B cuiy oxuoponHocts u3bsItousoro cnpoca z{(op”) = z(p”), u no-
TOMY BEKTOpP ¢ip” ABIAETCS paBHOBeCHbIM: z(ap”) = 0. PaccMoTpum nepe-
XOJ1 OT BCKTOpA 11eH p’ K BEKTOpy ¢ip”. DTOT MePCXOa CBI3aH C MOBLIINECHH-
€M LIEH HEKOTOPBIX TOBAPOB, TOIA B CHITY BaJIOBOH 3aMEHUMOCTH H30BITOY-
HbBIY COPOC Ha TE TOBAPEI, TIEHBI KOTOPHIX OCTAIMCH HEN3MEHHBIMHE, JIOJDKEH
so3pacTd. Kak MbI 3HaeM, OHHMM H3 TAKHX TORAPOB SRISIETCA TOBAP C UH-
AEKCOM [, H, CIIC/IOBATCIIBHO, CIPOC Ha ATOT TORAP JAOIBKEH BO3PACTH!

0=z, (ap”)>z,(p).

2TO 03HAYAST, YTO OPH BEKTOPE IIeH p’ HA PhIHKE [-r0 ToBapa Oyaer
MMETE MECTO M3OLITOUHOE MPEUTOKEHHE, YTO TIPH p’ >> () MPOTHBOPEYHT
TOMY, YTO p’ —— PaBHOBECHDIH BEKTOD LICH. W

Hackonpko pcaiucTUdHO NPEONONOMKCHIC O BASIOBOH 3aMEHMMOC-
TH? B 5KOHOMHKE C arperMpoBaHHbIMH OnaraMy 3Ta FHIOTE3a BIIOJIHE Pa-
3YMHA, IOCKONBKY BCE arPErHPOBAHHBIEC TOBAPHI, AEHCTBUTENLHO, B OPEAC-
JIEHHOH CTENEHH ARJIAFOTCS 3aMEHHTEILAMH ApYT Apyra. B nucarperuposan-
HOH SXOHOMHKE NOA0DHOE NPEeNIONGKEHHE HepeaTUCTHYHO, IOCKOIBKY,
KaK H3BECTIIO, HCKOTOPEIE TOBAPH! CYKAT TONOIHUTEIAMH, & HE 3aMCHN-
TessiMi. OJHAKO HCKOTOPBIE JOCTATOUHO PACTIPOCTPAHENIBIE DYHKIHH TI0-
JI€3HOCTH MOPOXKAAL0T CIPOC, YAOBIETBOPSIOIIHM BATOBOH 3aMCHUMOCTH,
¥l OPH OTCYTCTBEY [IPOM3BOACTBA H30EITOUHBIH CIIPOC B TAKOH IKOHOMHKE
Takxke OyNeT yAoBIeTBOPATL CBOMCTRY BalOBOM 3aMEHHMOCTH, Hike MbI
NPHMBEICM IIPHAMEP JOCTATOMHOTO YCIIORUA, 00CCIEUURBAIOUIEIO BAIOBY O
3aMEHHMOCTH B JKOHOMHKE 0OMeHa.

Yreepxnaenue 19.3. Kpurepuii BanoBoii 3aMeHUMMOCTH.
ITycTe QPyHKINH HOMTE3HOCTH BCeX NOoTpeduTerneit aJyInTHBHO cela-

pabembnsl | u' (x* Y= u (x") |, nBaxus HenpeprisrO qHDGEpEHIHpYC-
‘ ! 1 r'[p

.Xf ka 2 .
MBI H, KpOMe TOro, ~t—L- B0o3pacTaer 110 x; M1 BCex k 1 i. Torna n30mr-
X
TOYHBIH CTIPOC SKOHOMHKN OOMEHA YIOBIETBOPAET CBOHCTBY BaJIOBOH 3a-
MEHHMOCTH JUIs MO0BIX MEPBOHAYANBHEIX 3aHACOB.
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1V, Obwjee sxonomuveckoe pasnoeecue ¥ Blazococmoanue

- Joxa3aTenbCTBO 3TOTO YTBEPKICHHA 0aIHPYETCA HA AHATH3C YCIIO0-
BHI{ NMEpBOTO MOPA/KA.

TN

- EAMHCTBEHHOCTh PAaBHOBECHA H HHACKCHDBIE TEOPEMDI

HaxoHel1, paccMOTPUM ITOAX0 K aHANU3Y YCIIOBHHA ¢IMHCTBEHHOCTH PaB-
HOBCCHA ¢ TOYKH 3PEHHS MHACKCHBIX TEOpEeM. ITOT MOLXOZ NPHMEHHM
JIUIIE X TaX HAZBIBACMEIM PETYILIPHBIM 3koHOMUKaM. HedopmansHo Mox-
HO OIPEICIIUTD PESYAAPHYI0 IKOHOMUKY KaK IKOHOMHKY, JUIl KOTOPOH He-
OOJBILNC U3MEHECHNS B H30BITOYHOM COPOCE HE IPHBOJAT K H3MEHEHHUIO
KOJIHY€CTBAa PABHOBECHIA.

TpoanamzupyeM cirydail JByXTOBapHOH 3KOHOMHKH 0OMeHa, T7IE Bee
MOTpeOUTCHH HMEIOT HCIIPEPBIBHEIE, CTPOTO BHITYKIIBIE, CTPOrO MOHOTOH-
HbIE HIPCATIOYTCHHS, OlpeacicHHble Ha X © = R?, 1 06IafaroT NoI0KUTENb-
HBIMH Ha4aIbHBIMU 3aI1acaMH BCEX TOBAapOB.

PerynapHocTs 214 TakoH 2KOHOMHKH, BO-IIEPBBIX, 03HAYaET, YTO BCE
PaBHOBECHRIE BEKTOPLI LEH H30HPOBAHBl, T.€. HEBOIMOXKHA CHTYaLHs,
u3obpaxennas Ha puc. 19.2. Kak Mbl BHIHM, JaXe NMpH 04eHb HEOONbIINX
NOABUKKAX B H3OBITOYHOM CIIpOCE H3 KOHTHHYYMa paBHOBECHIH MBI ITepe-
XOIMM B CHTYAIHIO C CIHHCTBCHHBIM PABHOBCCHEM.

Pasnosecus S

P

Puc. 19.2. HeperynsapHas 3KOHOMHKA:
¢Ay44if KOHTHHYYMa PaBHOBECHBIX BEKTOPOB LIEH
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Hexyun 19. Eduncmsennocme pasHosecus

Bo-BTOpEIX, HOMHMO H30IHMPOBAHHOCTH, KOTOpAsA 03HA14ET KOHEd -
HOCTE DABHOBCCHEIX BEKTOPOB I[ICH, B PETYIAPHOH JKOHOMHKS HEBOIMOXK -
Ha CHTyauu4, n3obpaxeHnas Ha puc. 19.3, korna H3GHITOYHEIH CTIPOC UMC-
€T HYICBOH HAKIOH B paBHOBeCHH, OaTh sxe HeGOIbIION C/IBAT KPHBOIi
H30BITOYHOTO CIIPOCA NPUBOIHUT K TOMY, YTO paBHOBECHE, COOTBETCTBYIO-
IICE HYIEBOMY HAKJIOHY H30BITOYHOTO CIpoca, MPOMaJacT.

P T L S S s s puet e T IS SR
A T R 0 SR A L0 i A S S e R - St AL B

TR

o %:-H:-\:E it

Puc. 19.3. Heperynapuas 3x0HOMHKA:
C/1y4ai MCTHOIO YHCJIA PABHOBECHEIX BEKTOPOB LIEH N
- Taxum obpaszom, B peryapHoi koHOMMKE HMeeTCS KOHEIHOC THCIIO
PABHOBECHBIX BECKTOPOB LIEH, H KPHBaSA H30KITOMHOrO cripoca IpH PABHOBEC-
HBIX IICHAaX MMECT MO0 IONOKHTENBHEIH, Tu60 oTpHuarenpHbll HAKIOH.
B Hrore 310 NpHBOIHT K TOMY, 4TO B TaKoH SKOHOMHKE GyneT HCUETHOE KO-
JAMIECTBO PABHOBECHBIX BEKTOPOB LICH, IOCKONBKY, KaKk Mbl BHIACHHIH B
Havane JIEKIHH, H30BITOUREII crpoc mpyu 60bIoi OTHOCHTE/IPHOH LieHe
Grara cTpeMHTCA K 3anacy 3TOro 6j1ara ¢ 06paTHEIM 3HAKOM, 4 TIPH IPH-~
GmxeHur neHs! 61ara K Hy/TIO H3GBITOYHBIH CIIPOC HEOTPAaHMIEHHO pac-
TeT. OTCIona CleyeT BRIBOA: €CITH B KAKOM-TO PABHOBCCHH KpHBad H30bI-
TOYHOTO CITPOCa MMEET NONOKHUTEIIbHBIHN HAKIOH (KaK 3T0 OBLIO, K IpHME-
Py, Ha puc. 19.1), 370 03HauaeT, 4TO CymECTRYIOT Apyric paBHOBECHA C
OTPHUATENBHBIM HAKIIOHOM KPHBOI H36pITouHOro crpoca. M HaoGopor,
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IV, O6wee sxonpmuveckoe pasnorecyue u razococmonnue

CCTH BO BCCX (BO3MOXKHBIX) PABHOBECHAX KpHBas H3DBITOYHOTO Cripoca
MOXET HMETh JINIIb OTPHIIATEAbHEINA HAKJIOH, 3T0 CBUAETCILCTRYET O TOM,
970 B JaHHOH YKOHOMHKE MOXKET CYILECTBOBATh TOJLKO OAHO PABHOBECHE.

M-z1 obcyxaany cirydad 3KOHOMHKH C IByMs1 TOBapaMy, HO paccMOT-
PCHHYIO HAMH HACI0 MOXKHO 0000IIMTE U HA CTydail ZKOHOMUKY ¢ [V ToBapa-
mu. JU1st 37010 BBEIEM KOHLEIILIHIO MHJIEKCA PABHOBECHH, KoTopas Oyaer 0606-
ATH UICK O HAKJIOHE M30bITOYHOTO CIIPOCA HA MHOTOMEPHBINA Ciiyyad.

Oupenenenue

Ilycte p=(p,, ..., Py_» 1) — PABHOBECHBIN BEKTOD LIeH, TOTAA MTPU-
CBOHM 3TOMY PABHOBCCHIO HHIEKC, PABHBIA +1, €CIH ONPEACIHTENb MAT-
PHLUB! HCPBLIX IIPOU3BOAHBIX —z{(p)= (—zl(p), ey = zN_,(p)) FI0JIOKH-
TEJIEH, H HHACKC, PAaBHEIH —1, eCNTH ONIPeASIHTEb OTPULATCIICH, O

Yreepxacnane 19.4. Mugexcyl B peryasapuoi 3KOHOMHAKE,

[Tycts dhyHKITHH H30BITOTHOTO cripoca z( p) HCIpPCpPLIBHO Tuhbhepen-
IHPYCMEI, TOTJIA B PETYIAPHON 3KOHOMHKE CyMMa HHJEKCOB BCCX PARHO-
BecHii Bcerna papua +13,

3T0 YTREPIKACHUE 03HAYACT, YTO B PEryIApHON IKOHOMHKE — He-
YCTHOC THCNIO paBHOBeCHH, boiee Toro, ccin Bce BOZMOXHBIC PABHOBE-
CHUA MOI'YT UMETD JIMUIL NOJOKHTE/bHbIC HHACKCH, TO PABHOBECHE &IHH-
CTBeHHO, M HAKOHEN, CCIM MBI HAIIUTH PABHOBECHE C OTPUUATCIIBHEIM HH-
ACKCOM, 5TO O3HAYACT, YT0 CYIIECTBYET €Ilie 10 KpaiHeH Mepe ABa ApYrux
PABHOBECUA C MOJIOKHTEIbHBIMI HHASKCAMH,

PaBHOBecHe U 91po

KOHHGIIL].PI}I BadbpPaCOBCKOrQ DABHOBCCHA NpCANONaract, YTO HaTHYIHE
MHOXKCCTBA BBaHMOﬂGﬁCTBYIOHH‘IX KOHKYDPCHTHBIX ar¢HTOB BCACT K IOAB-

* Cm. poxasarenwcteo B yucOuuxe: Mas-Colell A., Whinston M.D., Green J.R.
Microeconomic Theory. P. 593,
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Hexyun 20. Pasrosecue u 80po

JICHHIO CHCTCMBI LIEH, KOTOpas BOCIPHHUMACTCH IKOHOMHHECKUMH dTeH-
TaMH KaK 3K30rCHHO JaHHAsA U KOTOPasi B HTOTe IPHBOIUT K papHOBCCHIO.

ORHAKO BOBCE HE QUCBUIIIO, NOUSMY CHETYET HpCACTaBis s MOIECNE
(DYHKIHOHHPOBAHYMA PHHOYIOH DKOHOMHKH HMEHHO Takium 00pasoM.
B nactosnie nexnyn MBI ONBITaeMCs 000CHORATh HC MeXaHn M HOCTH-
JKEHHs. PABHOBCCHS, 4 CAM PE3YILTAT, T.€. OKAMKCM, YTO AJIbTep){ATHBHbLHY
B3IVLLJL HA MEXAHN3M PAcIIPCAEICHUS PECYPCOB HC IIPUBOANT K NpUHLIHIIN-
AJIBHO JPYI'HM IIPOTHO3aM (JYHKIMOHHDPOBAHHA PHIHOYHOTO MCXAHH3MA.
DTOT aNbTEPHATHBHBIH MEXaHH3M OCHOBAH Ha B3aHMOBBIT0/IHBIX KOHTPAK-
TaxX, HO HUKaK He CBA3aH ¢ n¢HaMH. Bee caenki paceMarpHBaroTed TOJUBKO
KaK JOTOROPE! OTHOCHTEIIBHO 0OMeHa pecypCaMH, KOTOPBIH NMpOHCXOONT
0e3 mocpeacTea ICH.

Wrak, MBI IpOZHANH3UPYEM BCE BOSMMKHEIE BAPHAHTEI MIIOIOCTO-
POHHHUX ZOrOBOPOE u ¢c(POPMHUpPYeM B HTOTE HEKHit HAGOp pacnpe/ICCHHH,
KOTOPHIH OyAET IIPU3HAH BCCMM YYACTHHKAMH HaHaydIIHM. SroT Habop
pacripeniencHuti OyneM HasbiBats s0pom sxkoromuru, HopMansyOe ONpe-
JAETeHNE KOTOPOTO IPHBENEM TYTh I103KE.

PaccMOTpHM 3KOHOMHKY, B KOTOPOH BCE NMOTpedHTEeNnH HMCHT He-
NPePBIBHBIC, CTPOTrO BEINYKIILIE, CTPOTO MOHOTOHIIBIE MpemOYTCHNA,
OTIpeNenenHLe Ha MoTpeduTebekom MuokeeTBe X < =R . by/ieM i~
TaTh, UTO B AKOHOMHKE TAKXKE €CTh JOCTYIHAA U1 BCEX BRITYK AN TEXHO-
JIOTHSL C MIOCTOSIHHOI oTaaveit or Maciraba ¥ € RY. B wactHocr!, B Kade-
CTBE IPHMEpPa TAKOH SKOHOMHKH MOXXHO PAcCMaTpPHBATh IKOHOMHKY 06~
MEHA, €CJTH HOIMKHTE Y = 0.

HJast Toro uToGrr copMynHpOBaTh KOHIENIHIO SApa, HeoOX0IHMO
OIPE/CTHTE, KAKHM HMEHHO 00pa30M B AAHHOH SKOHOMHEKC Hact NPOUCCC
TIEPErOBOPOB MEXKIY YUACTHHKAMH, KOTOPHIH B HTOVE IpuBoinT K Habopy
B3auUMOINPHEMIEMEIX pentenuil. KoroueBbIMuU B onpenesIeHnH 14pa ABJi-
YOTCS HOHATHUS KOAAUyuU V1 GROKUPOBANUA,

Onpepcnenue

Jioboe HemycToe NOAMHOXKECTBO HoTpebuTenel S C M GyaeM Ha-
35IBATDH KOGJIHHME?J. T R SR R TR L UETY s FYE SO o
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IV, Ofwee sxonomuyeckoe pagrosecue u Grazococmonnue

Koamnuus § € M Grokupyem JOIYCTHMOE pacnpeiueneHHeMx =
=(x', ..., x"), ccau cywecrsyer pacnpenenenye x =(x', ..., X )ER,

TaKo¢, UTo:
k

1) x*>=x* g moGoro ke S,

) Siter+{Toth o

ke§ kel LR PeogLrTEn
[poxkommenTrpyem yemorua 1 u 2 onpenenenus. Comacho ycno-

BHIO 2 OIOKUPYIONIEE PacnpeNeyIeHHe X HOIHKHQ QBITH JOCTHIHYTO HO-
CPEeNCTBOM 00IIEIOCTYTIHON TEXHOIOTHM ¥ M nepepacnpeieneHua Iepso-
HadanpHBIX 3a11acoB wieHoB koaynnun. CornacHo ycloBui 1 Takoe pac-
npenenenre Oyger OTOKHPYIOMIMM JIMINE B TOM CITy4ac, €CIH OHO YIy4-
_LIHT TOJIOKEHHE KaXK/10I0 YYaCTHHKA KOAIHALNH,

Hcnonn3ys NOHATHC OROKUPYIOWe KOAAUYUY, Mbl MOXEM COpMYy-
JHPOBATH OIIPEHEICHHE Apa. |

R S P T

Ol’[pGIIeJIGHHB EIER T R ;NL Wl g R Bargri L ERETORS

e

Hopom dIkoHOMUKY HA3KIBAETCS COBOKYIIHOCTD JIONIYCTHMBIX pacipe-
Jiencnuif, HH JUIs OJHOTO H3 KOTOPBIX HE CYIIECTBYeT OI0KMpYHOmEl 5TO
pacnpeaciiCHHC KoadIHuliuy, O

[TpoumrocTpHpyeM KOHLICTILHIO AApa Ha NPHUMEPC SKOHOMHKH 00-
MEHA ¢ IBYMSA TOBapaMu, r1¢ HMCETCA ABa NoTpebuTcai.

Mpamep 20.1. Sapo sxonoMuKl 06Mena ¢ ABYyMs IOTPEOMTCIAMH,

PaccMoTpuM okoHOMUKY 0OMEHA, NpeICTaBIeHAYIo Ha puc. 20.1, rue
06a nnorpcOurens umcioT GyHKIHA onesnocTH Ko66a — Jlyrmaca. IToka-
KEM, YTO AAPOM 3TOH 3KOHOMHKH ABISETCA OTPE3OK KOHTPAKTHOH KpH-
BOM, JICXKAIMI MCXKAY KPHBRIMH 0e3pa3mnyus AByX noTpeduTenei, mpo-
BCICHHBIMH YEpE3 TOUKY NICPROHAYANBHBIX 3aTIACOR.

3aMeTHM, 4TO IK000EC pacnpencaeHue, TEKANICe BHE KOHTPAKTHOM
KPHBOH, MOKET OBITH 320TOKHPOBAHO KOATULHMEH, COCTOSIIICH U3 ABYX T10-
Tpebureneil. JleficTBHTENBHO, pACCMOTPUM HPOH3BOIBHOE JONYCTHMOEC pac-
IpeAcIeHHE X, He TPHAANEKallee KOHTPaKTHOH KpHBOH. 310 pacnpenene-
Hue He IlapeTo-oNTHMANLHO, CIENOBATENBHO, CYHIECTBYET APYIOS JOMYC-
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Jexyun 20. Pasnosecue u adpo

THMOC PACHpCIEICHUE X Takoe, YTO BCEM Horpeﬁmeljmm B 1-161\3 Oyner He
Xy¥e, a OMHOMY, CKaXkeM NICPBOMY, CTporo aydme: §' - x' u 2*» x2. Boc-
NOTB30BABUIHCEH HEMPEPHIBHOCTHIO NPEINOUTEHHH, MOKHO YMEHBLIHTE KO-
JIHYIECTBO KaKoro-ro 6iara B norpeburenasckom Halope ImepBoro norpebu-
TenA (Tak, 4ToBb! €My, O-IPesKHeMY BBIIO Jrydnle, UeM B X' ) H YBEIHIHTS
Ha JaHHYH BETMUMHY KOJMUCCTBO 3TOr0 Orara B noTpebutensckom nadope
BTOPOIO, HOJE3HOCTH KOTOPOro B Pe3ynsTare Taloke BozpacTeT. [Tockonpky
MBI BIJTIOYUWIIH B KOATHIIHIO 000HX YYACTHHKOR, TO TAKOE [Tepepacnpeerne-
HHC OCTIKUMO C NOMOIIBIO HX TICPBOHAYANIEHBIX 3aNACOB M, TAKHM 0Opa-
30M, HCXOHOE PacipeeIeHUe X 0Ka3arock 3a010KHPOBaHO. |

SE WL it
g

A
02
; . B Konmpaxmuas s
Kpusia
e " g
A
e Adpo |
s N
s 3 e "
12 i3
g o 3 ‘: >— . r }l ) 5
— 4 rlé i-llf\ AR
B *] o B 3 72
- ’ e
¢ Puc. 20.1. Sppo axonoMuky 0OMeHa ¢ AByMa notpeGurensamn G b

" Bee pacnpeneincHus, npHHagIekanie natepsany [0}, A), 610ku-
PYIOTCA KOATHIHEH, COCTOAIICH TOMBKO H3 MEPBOTO YIACTHUKA, MOCKOIb-
KY B OTHX TOYKaX ero GJarocoCTosHHE MEHBIIE, YEM B TOUKE [IEPBOHA-
YAJIBHBIX 34M1aCOB. AHAIOTHYHO BCE PACTIPCACICHHS, IIPHHAMNICKAUIHE
[0%, B) BnoKMpyIOTCA KoaJHIMEH, COCTOSIIEH M3 BTOPOTO Y4aCTHHKA.
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1V, Obujee sxonomuyeckoe paerosecte u H1a20COCMORKUE

Utak, ncpebpap BCEBO3MOKHEBIE KORITHLIHH, Mbl [IPHXOAUM K BBIBOAY, YTO
B JAHHON IKOHOMHKE HEBO3MOXKHO 3a0lOKHPOBATD UL PAaCHPS/IeICHHA,
aexawuc Ha [A, Bl.

B nassoM npuMepe OBUTO NOKAZaHO, YT B CHILY HEUPESPRIBHOCTH U
BO3pacTaHus (DYHKIMH TONEe3HOCTH MoTpebuTeneH BCe pacmpecaeHus,
Aexamue B gape, gonxuu 0nrmy Hapeto-ontiMansabIMH. CHOPMYIUPY -
eM H JTIoKaxkeM 0000 CHIe NaHHOTO YTBePXKACHHA JUIA TTPOU3BOJILHOM 3K0-
HOMIKH C HENIPCPBIBHBIMH, CTPOT0 MOHOTOHHBIMH ITPEANIOUTEHHAMH.

Yreepxnenue 20,1, fxpo u Ilapero-oTiMaIbHbIE pacnpene/eHus.

Eciip B 3KOHOMHKE BCe MOTPEOUTENH XapaKTEPH3YOTCA HEpCphIB-
HBIMM, CTPOT0 MOHOTOHHBIMH TIPEATIOUTCHHAMH U X — pacHpeneieHue,
nMpHHAAIeKanee sapy, To x — [lapeTo-onTHManbHOE pacipeacncHHe,

JloKa3aTeseTso

[lycts x-pacnpeneneHHe W3 91pa, U TIPH 5TOM OHO He saBigctes [1a-
peto-onTuMansRbIM. [TokxaxeM, 4To OHO Beeraa MoeT OBITE 3a0I0KUpO-
BAHO KOANKXUMEH, COCTOAIICH H3 BCCX NOTPeOHTENICH.

Hocxkonsxy (x, y) — ne Iapero-ontHmanyHo, TO CYyNIECTBYET APY-
roe forycTiMoe pacupeneneHue (X, ¥), KoTopoe Juist Bcex rioTpedurenei
HE XYXKE, 9EM X, ¥ XOTA Ob1 14 OIOIO, CKXeM MePBOro, CTPOro Jy4-

mre: £ > x* mmascex k=1, ..., M u &' >x",
B cuay HENPEPLIBHOCTH MIPEIITOYTEHHH MBI MOXKEM HAHTH TAKOe

qucino A >0, uro (' —Ae)>x', me e=(L L, ..., 1). PaccMotpuM pac-

npeneense ¥ Takoe,yro ¥ = ' ~Aen F = +

e IABceX k #1.

B cuity cTporoii MOHOTOHHOCTH NpeAnoyTeHnit ° :—x" JILBCeX k#1 U
(2 - ?Le);-xl B CHUTY COOTBETCTRYIONMETO BRIDOpa A, Takum obpazom, Ona-
TOCOCTOSIHHE BCEX WICHOB KOAMUUUH YIYYIIHIOC.

Kpome Toro, pacopenenesue x OOCTYNMHO A4 JaHHOH xoamuim,
TIOCKOABKY IIONYYEHO H3 JONYCTHMOTO PACHpeleiieHHS X IIyTeM Iepe-
pacrpeaesacHus TOBAPOB MEXy y4acTHUKaMH KoanHuuH, JefcTRHTenb-
HO, B CHITY JONTYCTHMOCTH paclpeneneHus (X, ) uMecM yeY o
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Hexyus 20. Paarnosecue u 5opo

DEEEES Y
k k
- C y4eTOM MOCTPOCHUA PACIIPENENCHNS ¥ [OIYYaeM

fﬁf :E: :E:J: __}dg+_(ﬂ4' 1) el__ZS: :E:(Dk; '\'i Eﬁ

D10 03HAYACT, YTO Mbl MOCTPOMIIN GIOKUPYIONIYIO KOAJHMIMIO [
pacrpeneieHns X, T.6, TRKOE PACTIPEIeICHHE He MOXET JISXKATh B A11pe JaH-
HO¥ DKOHOMMKH, Takum 00pa3oM, MbI IPHIIIK K IIPOTHBOPEYHIO. W

HanomMHUM, 9TO MBI XOTE/H ¢ [IOMOIILIO KOHIENMIINH S7pa MPeocTa-
BHTEH HEKOEC O00CHOBAHUE IeHOBOTIO MEXaHU3Ma PACIIPCACICHHIS PECYPCOB,
MOKa3ap, YTO AJGTEPHATHBHBI B3TIA/I HA MEXAHH3M PaCHpCASICHHA pe-
CYpCOB He NMPUBONHT K MPUHLIUINANIBIIO IPYTHM TIPOTHO3aM QYHKITHOHM-
POBaHUA PEIHOYHOTO MeXanu3Ma. sl 3TOro HaM HeoDX0THMO YCTaHOBH T
CBA3L MCXJY DABHOBCCHBIMH PACHPCHAENICHHSMH, K KOTOPBIM TPUBOIUT
3KOIIOMHKY MEXaHH3M LIEH, H AApoM. B cneayromicM yTBEPXKACHHH MEI
TOKaXXEM, 4TO PABHOBECHE BCET1a HAXOAUTCA B AAPC.

Yreep:xkaenne 20,2. PaBHoBecne n aapo.

Ecam (p, X, ¥) — pasHoBecHe 110 Banspacy B 3KOHOMHKE, IJIC BCS
noTpebHTEeNH HMEIOT JIOKAJIBHO HEHACBIIIAEMBIC MPEALIONTEHHS, & TPOH3-
BOACTBCHHOE MHOXKECTBO 06IafiaeT MOCTOSHHOM OT)IBHGH OT MaCLUTaGa
TO X TPHHAIIENKHT APy NaHHOH SKOHOMHKH, T o

JlokasarenncTeo

Hoxaxcm oT npoTusHoro. [IpeanonoxnM, 910 X He IPHHALICKUT
AApY pacCMaTPpHBACMOH DKOHOMHKH. 2TO 03HAYAET, YTO CYICCTBYET OIO-
KHpyIoman koanduusa S € M, T.e. HalneTcs pacupeiceHe
k

x=(%, ..., ¥")e R™ raxoe, uto ¥*>%* s ;moGoro ke § u
Yrter+Y o
ke S ke S

k
Mockoneky X* > X%, To 970 03Havaer, yro Habop X* He BbIT mocTymeH
IlpM CHAX P, KoTsa BeIbupancs Habop X°, T.e. pX' > px’. [Ipocymmu-

219



1V, Qbuyee axonomuveckoe paatoeeciie W nazococmonnue

POBAB 3TH HCpPaBCHCTBA 110 BCEM Yy4aCTHHKaM, BXOAAITHM B KOQJIHIHIO,

IIOJTYYHM
Y pxt > pxt.
kes kes
B ¢y crporoif MOHOTOHHOCTY IIPEINOYTCHHH OIOKETHEIC OTPaHHICHHA

JIOJIZKHBI BEHIOIHATHCA KaK PABCHCTBA H, 3HATHT,
2 =00y y pot
ke _:‘:, - ‘ ‘__-‘.__'5 oL
WIH C YHETOM BRIIIETIPHBEACHHOTO HEPABCHCTBA S TR
DML
keSS kEeS keS kES
TTOCKONEKY B AAHHOM 3KOHOMMKE IPOU3BOACTBEHHOE MHOXKECTBO 00nana-
€T IOCTOAHHOM oT/adei oT Maciurada, TO B paBHOBECHH HpHﬁBIJIb paBHa
Hy10 (P ¥ =0) 1 MBI IONYy9aeM, YTO
2, 7%t > 3,8'py+ 3, po =Y ot
@;:!-ﬁ'ﬁ;_}; ke S ke§ keS
- IToxaxem, 4TO JAHHOE HEPARCHCTBO MPOTHBOPEYHT YCJIOBHIO JOC-
THIKHMO CTH pacupcAcacHHs] X 11 WICHOB Koaauunu. IToCKoIBEKY O on-

i

peneneﬂmo 61101{pr101].[€}1 KOaIIMLHH Ex eEY + ZUJ » TO CY]].[ECTB)’-
ke § Ca

it

€Ty €Y Tako#, 4To
_—k .
X =yt 2.0, i=1 ..., N.

JIOMHOKHM KAKJI0€ PABCHCTBO Ha P, M, POCYMMHPOBAB IO BCEM TOBa-
pam, HaiineM R
Mok _ e ~
D Pt =py+ ) pa.
ke§ keS
[ToCKOIBKY BEKTOP YHCTBIX BHIMYCKOB ¥ NPHHOCHT MAKCHMAJIbHYIO IIPH-

ObUTH TIpH LEHAX P H B CHIIY IIOCTOSHHOM OTJAayd OT Macmraba MaKCH-
MaJIbHAA IIPHOBUTH paBHACTCA HYO, TO py < py =0. CrnenosarensHo,
~k

px = py+ Yy, po <py+2pw =Y pat.
kes ke s ke §

R A S . . . X . Pr,m

Lt
e
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Hexyun 20. PasHosecue i x0po

[Tomy4yeHHOE HEPABEHCTBO IPOTUBOPEUHT BHIBEACHHOMY BBILIEC YCIOBHIO

Z x> Zg" py + Z pwt = 2 pw'. Halinennoe npoTHBOpeyne cEUIe-

kel kes kS =)
TENLCTBYET, YTO CACTAHHOE paHee NPeSNOMOKEHNE O TOM, 4TO X He npH-

HAJUICKHT AAPY paccMaTpHBAEMOH SKOHOMHKH, ABJIACTCA HEBEPHBIM. M

WTak, MBI 1OKa3aNH1, UTO paBHOBECHOE PACTIPE/ICTICHHE JICHKHT B SAPE.
3amcTHM, yTo 00paTHOC YTBCpKIAeHUC HeBepHO. HanpuMmcep, B paccMoT-
PEHHOM BBILIC IPUMEPC IKOHOMHKH 00MEHa S/IPO COAEPKANIO KOHTHHYYM
pactpeaeneHail. OAHAKO €CIH NPEANIOYTCHUS NPEACTABUMBI (PYHKIHAMHA
noneznocT Kob6a — [yrnaca, To TMIIb OOHO H3 paclpeacicHNH, Jlexa-
UIMX B g1pe, 6yZIeT paBHOBECHBIM pacripec/ieHueM. HarmoMeNM, 9T0 B 3x0-
HOMHKe ¢ npeanoureHmsamMu Kob6a — Jlyriaca 1 MOI0KUTEIEHEIMH 3ana-
CaMH KaX10ro Grmara H3OBITOYHBIH CIIPOC YIOBNETBOPACT CBOHCTBY BAJIOBOH
3aMCHHMOCTH, YTO rapaHTHPYET EHHCTBEHHOCTh PABHOBECHOTO BEKTOPA LICH
1 — B CIJIy CTPOIOH BBITYKJIOCTH NPSANOYITCHHI — €AHACTBEHHOCTH COOT-
BETCTBYIOLIETO pacnpenenchus. OnHako npy yBemYeHWH YHCIIa TOTpeOuTe-
nei, kKaKk MBl YBUIHM B JaJIbHEHILEM, BCE HEPABHOBECHBIEC PACIIPCICICHUS
OynyT BHIOBIBATH U3 A1pa,

B nanpreimeM npoanaIu3npyeM, Kak TpaHCQOpMUPYCTCS AP0 KO-
HOMHKHY NIPH IPOTIOPUHOHATEHOM YBEIHYCHHH KOJIHYECTBA YIACTHHKOB
kaxkaoro Tumna. /i Havana BeeneM (bopmanhﬂo OIIpe/ICIICHHE pcnnnuu-
POBaHHOH 3KOHOMHKH.

OnpencneHue

bynem Ha3eIBATE R-Kpamuo penauyupoeanioti SKOHOMHKOH TaKylo
3KOHOMHKY, r1¢ uMeercs R motpebureneif Kakaoro THIa. O |

IIpoananusupyem pacnpelencHus, TPUHANLEXKAMKE Sapy R-Kpar-
HO DENNUIMPOBAHHON SKOHOMUKH, C TOUKH 3PCHHSA MIOTPEOUTEIILCKIX Ha-
OOpOB yyaCTHHKOB OIHOIO THIA M MOKAXCM, YTO NPH OIPECICHHBIX YC-
JIOBHAX 3TH HaGOPH! HEe KOMKHE! MEXKAY COOOH pasnuyarnes. JT0 03HaMa-
€T, YTO IIPH PEeIIMLUPOBAHHY SKOHOMUKH B AAPE HE HOABRIAIOTCS HOBBIE
(HeCUMMETpHYHbIE) PACTIPENETCHYS.
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1V Obyee 3KonOMUNECKOE pasHosecue ¥ BRAZOCOCMORHUE

Yreepxaenne 20.3. OnunakoBniil N0AX0A B SI/Ipe.

[IpenmonosxuM, 4T0 BCE OTPEOHTENY XapaKTePH3YIOTCA CTPOTO BhI-
MYKJTbIMY, HENPEPHIBHLIMY, CTPOTO MOHOTOHHLIMH IIPEAIIOYTECHHAMH, 4 ITPO-
H3BOACTBEHHOE MHOKECTRO (PUPMBI 00Ia1acT NOCTOSHHOM 0TAaYeHd 0T Mac-
mrraba. Eciu x — pacripenencHue, IpuHaicKallee sApy R-KpaTHO pernv-
MHPOBAHHOW DKOHOMHKH, TO JIHOOBIE IBa areHTa OQHOIO THIIA B 3TOM pac-
NpeJCeHAH JOJKHET HMETE OXXHHAKOBEIC IOTPCOUTENBCKHE HAbOPEI.

Jl0Ka3aTenLeTBo

Jlna ynoberea 0003HadHM HHIEKCOM & #-To HHMBHA THIA k. 1 1ycTh
r=1, ... R, Toraa HaMm HY>XHO IIOKa3aTb, yTo x” =x" mwia Beex k, r, [,
e k=1, .... M ul=1 ..., R

Joxaxem yTeepxkaenne ot nporusroro. [peamonoxuM, 9ro 1omyc-
THMOC PACHPC/CICHHE X JICKHT B SAPC H NIPH 3TOM H He o0nanaer CBoH-
CTBOM OXMHAKOBOTO MOAX0XA, T.e. CyuecTsyer 7 # [ : x* # x*. Jlna ompe-
JAEIEHHOCTH OyIeM CHHTATh, YTO 3TO TaK Ui moTpebuTenei n3 nocneueH
rpymmel ¢ HoMepoM M. [TokaxeMm, 9TO IS TAKOTO PacipcAeCHUA BCCTUA
HaiigcTcs OIOKHpYIOmas KOaTHIHA.

Cdopmupyem xoamummio u3 M «obHKeHHBIX» YIaCTHHIOB, T.€. BKII0-
YUM B KOATHIHIO IO OAHOMY YIACTHHKY KaXKIOro THNA, KOTOPBIM AOCTAaJI-
¢Sl HAMXYILIKiT Ha00p CPCAH BCCX YYACTHHKOB JIAHHOI'O THIA {€CIH TAKHES
YYaCTHHKH B TPYNIIE €CTh) U YCIIOBUMCS CHHTATh, YTO HTO NEPBBIE y4acT-
HHMKM B KQXIOH rpyrme. Toraa

X = x* mmascexk=1, .., M ur=1 .., R
0602HaYNM YCPSAHEHHYIO ITOTPEOUTENECKYIO KOP3HAY A KaXIOH
rpymue! ycpes ¥, e : :

L 1

r=}
B cuny cTpOroii BEIIYKIOCTH IIPEANOYTEHH MMeeM x* ;x’” A
Bcex k=1, ..., M. IToCKOMLKY MBI Hpe,r_[nom}{cﬂnﬂ, YTO B TOCIEAHCH IPy1I-
i€ YMACTHHUKH NOJIYYal0T pasHble HA0OpsL, 3 UMEHHO M 2 xM' 1o B aTOM
rpynne ¥ # x™' u B CHILy CTPOTOII BEIIYKIOCTH NPEAOYTEHHI HMEEM

.EM)"XMI. .
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Hexyun 20. Paenosecue u sdpo

Cormnacno onpenencHnio bokupylomeit koamiiuy Heobxoaumo mpea-
JIOXKHTE PACIIPEICIECHHE, KOTOPOE NMO3BOMMIO OBl YNYYIIHTE HOTOXEHUC
BCEX YYACTHHKOB KORJIMIHHU. [{Jid 3TOTO nepeheM 0T paclipeiecHUs X K
pacIpeAeneHHIO X, kKoTopoe GyAeT MOCTPOCHO Ha OCHOBE pacpeeeHns
X creaynomwmm o0pasom. B cuiTy HENPCPHIBHOCTH IPCATNIOYTEHIH MBI MO~

M
>keM HaiiTh Takoe uncio A >0, uto (¥¥ —he)>x™', rae e — enuunUHb

~M1 -_M
Bekrop. Torza mojgoxkuM X =X —Ae. Pacpenenum Ae NOPOBHY MCX-
Iy OCTATBHBIMH Y9aCTHUKAMH KOTHIHN 1° =X" +

&
CTPOTOii MOHOTOHHOCTH IPEXNOUTEHMI X' > X* .

7€ Torma B cuty

Hokaxem, 4T0 c(HOpMUPOBAHHAS BEITIE KOATHIHS €00 CHHEIX 110~
TpebuTtenel MoxeT focTUus notpebuTtennekoro nabopa (3, ..., ¥'), uc-

3 ansg

MONE3YA JTHUIL CBOM HAYaJIbHBIC 3allachkl M OOIICHOCTYIHYIO TEXHOIO-
ruto Y. JlcHCTBUTEIRHO, B CHXY AONYCTHMOCTH PACHPCACACHHS X CYINe-

CTBYET TaKOH BCKTOpP Y& Y qTO

E x'=y+ RE @, .

OTKyZa Oy4YaeM

N~ _ IR r 1
4 kl ZI 1 =;xk }%Zxk =Ey+2(ﬂk.

B cuiTy TOTO YTO IIPOH3BOACTBCHHOE MHOXECTRBO 00J1a/1a6T NOCTONH-

HOH oTmdadueH or Macmraba, BEKTOp 7 y€Y, nostomy X — pacnpenerne-

HHC, KOTOPOC NOCTIKUMO NI JAaHHOH xoamuiiuu. MTak, MBI MOka3zany,
9T0 KOAITHIHSA U3 «OOMKEHHBIX» Y4aCTHHKOB CMOXET GIOKHPOBATh pac-
NPEACICHIE X, CIEOBATENBHO, TAKOC PACTIPEACICHNE HE MOXKET IEKaTh B
APC pacCMaTPUBaEMOH IKOHOMHUKH. TakuM 00pa3oM, BCE pacIpee ICHHUS
U3 A1pa PETUTHIHPOBAHHON SKOHOMHKH JOKHB! XapaKTePH30BaTLCA OfM-
HAKOBBIM ITOIXONOM K NOTPeOUTEIAM H3 OMHOH FpYIIILL. &

BepremMcst k paccMOTpeHHOMY Bbittie npuMepy 20.1 1 noxaxem, uro
MPOHCXOIMT € SIAPOM 3TOH 3KOHOMHUKH TIPH PETUTHLHPOBAHHH.
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IV, Ob6uyee sxonomuneckoe pagnosecue u bidzococmonnie

IIpumep 20.2. PeninnnpoBanHas IKOHOMHKA 00MeNa M s1/Ipo.

PaccMOTpPHM ABYKPATHOE PEILTHUHPOBAHHC IKOHOMHKH H3 IIpHMEpa
20.1, r.e. B periuHpOBaHHOH 3KOHOMHKE OY/IET MO IR YYACTHHKA KaX-
qoro Tuna. HokaxeM, 4to Touka A4 (cM. puc. 20.2) He npHHajUIeRuT Sapy
peNIHIPOBAHHON IKOHOMHKH. CO3Aa (MM KOATMIMIO M3 IBYX MOTpedH-
Telel iepBoro THIIA ¥ OJHOTr0 MOTPeOHTEN BTOPOTO THIIA,

P T - — R S N B

Puc. 20.2. CyKeuHe s1pa NPH PSMTALIMPOBAHH JKOHOMHKH

Eciy M3 nepBoHavanbHeIX 3a2COB BTOPOTO YIACTHHKA B3ATL A X, K
nate eMy B 00MeH A X, Tak, yToObl OH mepeMecTHIICH B TOUKy C, TO, KAk
BUAHO u3 puC. 20.2, G1arococTosHUE BTOPOTO YUACTHHKA YAYYIIAT-

2

st X > x,. J71g TOr0 9T0BK 106aBHTL BTOPOMY YYaCTHHKY A x,, HaM He-

0BXOIHMO ¥ KOTO-TO H3 Y4aCTHHKOB KOAIHIUH 3TO KOJIHAYECTBO 3a0paTh.
[TockompKy B KOATHUKEO BXOIAT ABA YIACTHUKA MEPBOTO THITA, TO 3abepem

Ax, Ax, L
Y KaKAO0T0 U3 HUX T10 T, a B3aMCH JaJuM HM 5 Torma xamapri us

YYACTHHKOB IIEPBOTO THIA OKAXKETCS B TOUKE [, KOTOpas JICKHT mocepe-
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Hexyua 20. Pasnosecue u ndpo

qunc orpe3ka [ Co |. Kak MBI BUOHM, TOYKa D ¢TpOro IPealOYTHTEIEHES
JJIsL YYaCTHHKOB 11epBOTO THNA, ueM A, TakuMm 06pa30M, oCcTpocHa Bro-
KHMPYOIIAs KOAGIUM AT PACTIPENCIIEHHA A, KOTOPOE MPHHALTICKAIO AAPY
HEPENTHITHPOBAHHON 3KOHOMHKH,

B crenylomem yTBEPXKACHHN MOKAXKEM, YTO S)PO CKUMAETCH IPH
pPOCTC pasMcpa 3KONOMUKH TAKUM oOpazom, uro arboe pacnpenesncHue,
OTJIMYHOE OT Ba/IbPACOBCKOTO PABHOBCCHA, 1€ OyeT NPHUHAIUICKATE HEKO-
TOPOI PEIIMKE PACCMAaTPUBAEMOH SKOHOMHKH.

Yrrepaxaenue 20.4. Teopema o cxuMaromemes sipe.

HpenanonoxuM, 4To Bce NOTpebUTenH 00/1a1a0T CTPOro BRITYKIIE]-
MH, HEMPEPRIBHEIMHE, CTPOr0 MOHOTOHHBIMH LPEIIQUTCHHAMY, 4 IPOU3-
BOIACTBCHHOE MHOKECTBO (PHPMEI BEITYKIO ¥ 00IaaeT HOCTOAHHO! OTAR-
uelt oT MacmiTaba. Eciv x — pacnipenenenie, OTIHMYHOE 0T BaIbPACOBCKO-
YO PABHOBECHA, TO CYLICCTBYET TaKas PENIIHKa R, YTO X HE MPHHAIIEKHT
ANpy R-KPaTHO PEILIHLUUPOBAHHON 3KOHOMUKH.

Aokasarenscieo

Harmayro TeopeMy MBI IOKa3ElBaTh He OyaeM, a IPURCICM IHINE 10~
Ka3aTCALCTRO JIIA HKOHOMMKH 0OMERA ¢ HECKOJIBEKO 00/1€C CHIILHBIME YC~
JloBHAMH. UITak, BBEIEM pA/l YIPOIICHHEIX MTPCAIOI0KEHHUE,

Bo-nepBeIx, OyieM CHHTaTh, 9TO MPESINOITEHHS KaK10r0 noTpebiu-
TEN IPCACTABUME! HCIPEPLIBHO AxdepenimpyeMoil dyHKUnCH mones-
HocTH. Bonec Toro, OyacM canTtaTk, 9To NpeenbHas MOIE3HOCTh KAaXI0ro
Grrara mosoxkuTeNEHA L 0601 MOTPeGUTENHCKON KOP3HHEL.,

Bo-BTOPBIX, NPEANIONOKHM, UTO AN KaXIOT0 YIACTHHKA BEKTOD
NCPBOHAYANBHBIX 3aHACOB CTPOro NPCANOUTHTCILHCE NF00T0 pacipese-
JIEHH, 1E copepkariere Xxora Obl oaHoro Oaara.

1. B cuny mocneHero npeoIoKeRUA BCE PACHPEACICHHS, NCKa-
1ue B axpe, GynyT BHyTpeHauMY, T.e, x* >>0 mis neex k. JieHcTBHTCIE-
HO, CCJIH HCKOC pacnpeIelIeHHE HE ABITAETCA BHYTPEHHHM, TO 3TO O3HAYa-
€T, YTO AJiA KAKOro-TO y4acTHHKA moTpedHTensckui nadop 6yger conep-
’KaTh HYJIEBYIO KOOP/IMIIATY M TAKOH YHACTHHK CMOXKET B OHBOUKY 346510~
KHPOBATH NOA0OHOE PACTIPCACICHIE, TIOCKONLKY HabOp, COOTBETCTBYIOLIMIA
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1V, Obwyee IKOHOMUNECKOE pABHOBECUE U BAAZaCTCMORHUE

TIePBOHAYANLHEIM 3411aCaM, CTPOro TIPSANICUTHTEALHCE JaHHOTO pacnpe-~
JIETIEHHS B CHIIY TIOCIIEIHETO MPEAIOI0KEHHA,

2. TlpeAnonoxuM, 910 x — JIONyCTHMOE pacnpeieliCHue, KOTopoe
He SARINETCA pAaBHOBECHHM. HaMm Hy»XHO NMoka3zaThb, YTO IIPH HEKOTOPOH
peruIrKke R pacnpcaenacHue x MoxceT ObiTh 3a0i0knpoBano. Ecin pacnpe-
JcicrUe x He sapisAercs [lapeTo-onTHMaNnBHbIM, TO COTNIACHO YTBCPKIC-
o 19,1 OHO He MOXeT MekKaTh B AApe, NOCKONBKY BCErIa MOXKET OBITh
3a0I0KHPOBAHO HaKC B HEPEIIHUHPOBAaHHOH SKOHOMHKE KOQIHIHEH, CO-
CTOALICH U3 BCEX NOTpeOHTENEH.

3. Utak, Mbl paccMarpusaeM [ [apeTo-onTUManbHOC PACHPCACICHUE X,
B kotopoM x* >>0 1 Beex k. [TocKONBKY MBI HIMEEM JIENO C IKOHOMHKOH,
rae Bce norpedurent ofi1agaroT BLITYKIBIME, CTPOT0 MOHOTOHHEIMH TIpE-
TIOYTCHHSMH, 4 IPOM3BOICTBCHHOE MHOMKECTBO BBIILYK/IO (B SKOHOMHKE 00~
MeHa ¥ =—R"), MOxHO IPUMERHTD BIOPY10 TeopeMy Grarococtosnms. Co-
IMACHO 3TOH TEOPEME CYIECTBYET BEKTOP IEH p Takoi, uTo (p, X) —- paB-
HOBECHC B SKOHOMHMKC ¢ Tpancdepramu. Pa3z Me1 npeanoiaraeM, 410 X HE
ABJIAETCS PABHOBECHEM B HCXOMHOH 3KOHOMHKE, TO TpaHCepTH! XOTA OBl
JUTSL KAKUX-TO YYACTHHKOB JOKHEI OBITH TISHYIIEBLIMH, T.€. XOTA OBl OMUH
YYACTHUK JOKEH NIONYUHTh CYOCHIUIO M XOTs OB OJIMH — 3ATIATHTD Ha-
aor. byneM cYMTaTh, YTO MEpBbl yYaCTHHUK IOIydaeT CyOCHIHIO, T.€,
px' > pw' wm p(x' —w')>0.

4, PaccmoTpyM R pa3s pelIHIHPOBAHHYIO 3KOHOMHUKY U copMupy-
€M CICAYIOMYIO KOANHIHIO: BKIIIOYHM B KOAIHIHIO BeeX IoTpebureneit,
KpOME OHOI'C HOTPEOMTEILI IEPBOTO THIA. TakiM 06pa3oM, B KOATHIIHIO
BOMIyT R—1 morpebureneii nepeoro THNa ¥ no R norpebUTCCH BCex
OCTAJILHBIX THIIOB, T.¢, RM ~1 norpeburencii.

CdopMupyemM pacnpeieIcHHE X, B KOTOPOM IIOTPEOHTENIBLCKAsL KOP-
3MHA yYacTHHKA 00pa3yeTcs CIeayrmHM 00pa3oM:

e sk by 1
3aMeTHM, YTO XOTA TICPBBIH NOTPeOHTENE IOyYaeT CYOCHAMIO B Je-
HEXHOM BbIPAXKCHHH, 3TO BOBCE HE 03HAYACT, YTO BCEC KOOPAUHATE! BEKTO-
pa (x' — ') momoxurensnsl. TaxuM 06pasom, GopMupys pacTpenesne-
HHE X, MBI PRBHOMEPHO PacIIpeie/iseM KaK MOI0KHTENBHBIE, TAK W OTPHLA-
TENMbHbBIE KOMITOHCHTBI BEKTOpa (x' — (v') 110 BCEM YJACTHHKAM KOATHITHH.

(x' —a'). |
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Aexyusn 20, Paenosecue u adpo

5. [okaxcem, YTO ¥ AOCTHXKMMO JJI paccMarpuBacMoOin I(OB.JIHU;PIH.
ITo nocTpoenuIo HMceM '

M
(R-DF + R # =(R- D' +R2x + (RM -)—— L (e -a)=
k=2 st

=(R-Dx' +R2x* +(x' —@)= sz“ ~
k=2 k=l

IlockompKy pacmpeneicHue x — IlapcTo-onTHMaIBHOE, TO OHO J0-
ITyCTHMO M IO/DKHO YIOBIETBOPATE YCIOBUAM MATEPUANIBHOTO 0aanca KaK
PaBCHCTBAM, MOCKOIBKY NPEATIOYTEHUA CTPOr0 MOHOTOHHEI, IODTOMY

M M M M
(R-DE+RY # =RY x -0 =RY o' —0' =(R-D' +RY .
k=2 = k=l k=2

WMrak, MBI I0OKA33/M, YTO YYRCTHHKH KOANHIIAN MOTYT JAOCTHYL PAC-
IPEACNENHs X IIYTEM IepepacupeacIeHns CBONX HAYaThHEIX 34I14COB,

6. [locenuuii, 1 HanOoNee BaXKHEIH, BOIPOC COCTOUT B TOM, OVICT
JH JayHad Koanuuua onoxupylomeit, T.¢. OyIyT IH YIaCTHUKH KOAIHIHK
NPEANOUATATE pacipesiejicHue ¥ HexogHoMy pacnpenencHuro x? Kax 6y-
ACT TNOKa3aH0 HHUXKE, IIPYU COOTBETCTBYIOMEM BEIOOpE peminuky R gaHHas
KOAJTHUHA JSHCTBUTENBHO ABNICTCA QIOKHPYIOIIEH,

HyXHO HaliTH YCIIOBHSA, IPH KOTOPEIX

1 . _ |
bk o~k 4 k | 1 1 & ;
WX )=ulx +—(x @) |>u{x as Bcex k=, ..., M.
) RM—l( ) (x*) n _

! ~
O6oznaunm 1 = 0 W PacCMOTPHMM NS KAKAOTO ToTpeduTens &

¢ (Ik +ofx' - (D]))- PasznoxuM 310 BEIpakeHHe B pag Te#nopa B Togke
o(x' - ). Torna
ut (xk +o(x' - )) =u* () +u (Do - o'y + o),
e (¢} CONEPKHT BCE OCTANBHBIE cilaraeMsie paga Tedinopa. [lpu ma-
JBIX O TO OMpeiefienuio (0L < 0 ) pasHocTh u' (x" +o(x o )) —u* (&)
HMEET TOT e 3HAK, ¥T0 H Besmmua cu’™ (x°)(x' —m').

ITockonbky { p, X) —— pPaBHOBECHE, TO WL KaKAOTO NOTpeduTens 4
naGop x* ABIACTCH penIcHHEM 3aJauy MAKCHMH3ALOMH HOJC3HOCTH TIPH
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IV Obiyee 3xonomuvecroe pasnosecue u brazococmonnue

LeHaX p ¥ NOTOMY BEKTOp LIEH NpONOPLHONATIEH TPAMenTy QYyHKIMU
TMOJIE3HOCTH, BEMHCICHIOMY B Touke x*:u’“(x*)=A*p, mue A* — mmo-
KHTCIb JIarpanxa, COOTBETCTBY HOIIHI OI0DKETHOMY OrPaHHYEHHIO. Takum
obpazoM, 1’ (x)(x' —@') =A* p(x' - @) > 0, nockonkky Ho MpeamONOKeE-
HHIO MePBHIif TOTPeGHTeND MoTydacT cyGeHauto 1 moTomy plx —w') > 0.

Bosppamasce K 10Iy4YCHHOMY BBILIC BBIPAXKEHRIO I IPHPAIIEHUS
IOJIE3HOCTY A-T'0 YUACTHHKA, MBI MOMXKEM 3AKIIIOUHTh, 4TO

e (uk ( + o _ml))_“k(xk)): sign (o™ (x*)(x' —ah))=
=Sign(alkp(x]—ml))>0 "

mpu o€ (0, &), i e
CrnenosarenbHo, npu ManbiX ¢ (0 < oL < min ok ) ,uJI'x Bcex
k=1, ..., M BAMeeM : -

u* (xk +a(x' -0 )) >t (x%).
Taxum 06pa3oM, Ip¥ MabIX ¢ (T.c. IpH GOIBMOM R) HOCTpoeHHas
Koamuus oyner Gnokupyolci. m

B 3akTi04eHHE TPOMILTIOCTPUPYEM BEIOOp pazMepa peHJIHKH rpa¢u-
ycckK (cM. pHe. 20.3).

X,

a7

Puc, 20.3. Bexbop BenuuMHE! PSIDIMKY IIPH NOCTPOSHHUH KOLINIIKA,
OJIOKUPYIOIEH pACIIPEACIIEHE X
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Jexyur 21, Obuyee pasrnosecue ¢ Yenosusx HeonpeoeneHHoCm

o Jexuus 21

i L
W EY “'_; .

. Obuee paBHOBeCcHe B YCIOBHAX
HeonpeAeIeHHOCTH

Konrnenus BanbpacOBCKOTO PaBHOBECHS M0 CHX TTOP MCIIONL30BANach HAMH
JTHNIE JT8 aHATH3A EHO0OPA30BANMA B YCIOBUAX ONIPEACICHHOCTH, ONHAKO
JaJeKo HE BCErNa MOTPEOHUTCHE ACHCTRYCT B CTPOTO JCTCPMUHUPOBAHHOU
cpeac, 3a4acTyl0 MHOTHC PEIICHHA CRA3AHEI ¢ PHCKOM. PaHce MEI aHATTH3H-
POBaIY MHAMBHAYANLHOE NOBCACHHUC B YCIIOBHAX HEONPCACICHIIOCTH IIPH
3K30N€HHO 33JaHHBIX LICHAX. Tencphb MBI pACCMOTPUM Iponcce hopMUpPORa-
HWA I(EH B YCIIOBHAX HEOlIpeaeleHHOCTH. [ sToro HaM HeoOXoanMa Mo-
JeJIb 3AMKHYTOH CHCTEMBI, I/(€ HEHEI ABJIMIOTCS 9HAOTCHHEIMH.

PaBHOBecHe B 3KOHOMMKE ¢ KOHTHHICHTHLIMH 0aaramMu

BbyneM, xak B B CTydae ONpPeNEIeHHOCTH, PACCMATPHBATL SKOHOMHEKY C
N ¢usuuccknmu ToBapamu ¥ M notpeGurensyi, JlIg yIponeHHas aHaTH~
33 OTPAHHYHMCH PACCMOTPECHUCM SKOHOMHKH 00MEHa, 110, BOOBIIE ToROo-
P4, HECTIOKHO BKJIIOYHUTE B MOAEHD H IIPon3BOUCTB0. OCHOBHOC OTIIHYHC
OT CTAHIAPTHOHN MOICIIH, PACCMOTPEHHOI paHee, OyIET COCTOATh B HOHS-
THM ToBapa. JIo0oh husudeckuil ToBap MuI OyJIeM PACCMATPHBATE B pas-
JIMYHBIX COCTOSMMAX MUPa, H B TIOO0M COCTOSHHM MHPA €ro KOTHYECTBO
MOXeT ObITh pazmuuHbiM. [TycTs umeeTcs S cocTosHui Mupa, TOTIA JIH-
0oi1 pHu3HHecKHii TOBap MOPOKIACT S KOHTHHICHTHBIX ONar.

HanomuMM, 4TO CIMHHICH KOHTHHTEHTHOTO ONara is Ha3eIBaroT MPaBo
Ha [IOMY9IeHNe SANHHIB! QU3HIECKOTO TOBAPA | IIPH PEAH3aUU COCTO-
HHsA 5. Takum 06pa3oM, KOHTHHTEHTHBIH NoTpeduTenbckuil Habop (xop3u-~
Ha) TOBAPOB X = (X, ;, .., Xy} Xigs wes Xygs Xig» eonr Xug JE R — TIpaBo Ha
nomryyenne Habopa T0BAPOB (X, ..., Xy, ) PH PEANM3ALMH COCTOAHMS S,
e s=1, ..., 5.

AHaJOTHYHO BEKTOP EPBOHAYATIBHBIX 3AMIACOB TAKOKE ABIAETCS KOH-

THHTEHTHBIM TToTpebuTeasckM Habopom

ko {. &k Ko, .k & NS
® —(wn, o 55 @, mNS)eR .
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1V, Ofwee sxonoMuNeckoe pagnosecue u Gra2ococmonte

[MpeanoureHHs NOTPeOHTENEH TaKKE MOTYT 3aBHCCTh O'T COCTOSHHSA
MHpPa H, MBI GY/IeM CHHTATh, 9T0 11 1106010 NoTpebuTeNs k NpearnouTe-
HUA npeacTaBuMel 0600MeHHOA hyHKUMCH OKHAACMOH TONIC3HOCTH, T.C.

k
CYMIECTBYIOT uf(-) TAKMC, UTO ¥X» x* TOrNA W TOJLKO TOTNa, KOTMa

~

kEf =k k. kf~k
_5_ Tu (Af )ZE T U, (x‘. ), TIe T° — BEPOATHOCTH HACTYIIEHHS COCTOA -
; : )
¥ ¥

HHS 5 ¢ TOIKM 3peHist ToTpednTtesw k. TakuM 06pasoM, BEPOATHOCTH COCTO-
AW CyOBCKTHBHB! M MOTYT OBITH Pa3iHydHb! JUI pa3HbIX y4aCTHHKOB.

Hainem mocTpoeHHe MOeH o0IIero paBHOBECHS, IPEATIONaras, 4ro
B 9KOHOMHKC CYLICCTBYET PBIHOK IJIs HODOI0 KOHTHHICHTHOTO Onara iy
WITH, HHAY€ TOROPA, B 3KOHOMHKE WMEETCS IONTHAA CHCTEMa PHIHKOB. By-
A€M CUMTATh, YTO 3TH PHIHKH OTKPLIBAIOTCH 10 Pa3pellCHHA Hcolipene-
JMEHHOCTH, HANPUMED, B MOMeHT =0 {710 peannzanuy moboro u3 cocTo-
AHHH ), HO B MOMEHT { =( HH4ero He rnorpebiserca. O003HaquM HEHY
KOHTHHI'€HTHOTO Gnara is uepe3 p, . TakimM 06pa3oM, Ha MOGOM PEIHKE B
MomenT ¢ =0 no ieHe p, noxynaercsa (NpoAaeTCs) MPaBo HONyIUTh (00s-
33TCNIBCTBO MTOCTABUTH) ONPEJICACHHOE KOTHYSCTBO dH3HYeCKoro Onara i
IPU peanu3alli COCTOSHHA §. 3AMETHM, 4TO XOTA CaMH II0CTABKM (II0Ny-
4EHHE) TOBAPA 3aBHCAT OT PEATHIAIHH AAHAOTO COCTOHHA, TITATEXKH OCY-
ILECTBIAIOTCA B JIIOOOM Cliydae, HE3aBHCHMO OT PCAIM3AMHH COCTOSHNA §
(Kannad cxema TOPrOBIH NpeAcTaBaena wa puc. 21.1).

Cocmosaniue X,

Puc. 21.1. TIoKynxa eIMHHIL KOHTUHIEHTHOFO Bnarais . 1
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Jexyus 21. Obuee pasnosecite 8 YOAoausax neonpedenennocmy

C nonoGHBIM BapHAHTOM CAEMOK MbI BCTPEUAIHCh, paCCMATpHBAA
PBIHOK CTPaxOBBIX YCIYT, KOTAa TUIATA 34 CTPaXOBKY BHOCHIIACH 10 TOTO,
KaK CTAHOBHIIOCH SCHO, HACTYNIUT CTPAXOBOH CILy4aH HIA HET, a KOMIICH-~
CaLUs BLINNAYNBAIACH TOIBKO B OJHOM COCTOSHHH — NPH HACTYTLTCHHH
CTpaxoBoro ciay4as. Kpome toro, SymeM npeanonarars, 4To HHpOPMAIMs
CHMMETPHIHA B BCE aT€HTHI TOYHO PACTIO3HAIOT A1060€ COCTOSHME §.

Omnpeaenenne

Pacipenenenne € R™Y u uenn pe R obpasyior pasrosecue
Ippoy — Jlebpe B 3KOHOMHKE OOMEHA ¢ KOHTUHICHTHRIMH Oitaramu, €C/H:

1) aast mo6oro norpeburens k Habop X° SRIAETC HAHTYHIIEM CO-
IMAcHO MPEANOYTEHHAM QaHHOTO NOTpeOuTeNs cpey BCeX HabOPOB M3
GIOKETHOTO MHOKECTBA {xk e X*: px' < f?(l)k};

2) pBIHOK 11000I0 KOHTHHICHTHOrO 6j1ara is ypaBHOBEIICH, T.€.

;.i‘i S;(Di Hlﬁi_r E.f:: "‘(-ﬁl.s =0, Tae m&szszr' 0 -.
k k

DaxTHYECKH ONMCaHHAA BHINIC 3KOHOMHKAE HOJIHOCTBIO COBITA/IACT C
TOH, KOTOPYIO MBI H3Y4alH! B YCIOBUSAX ONIPEICHEHHOCTH: H3IMEHEHHNA KOC-
HYTUCh JIMIIb CAMOH KOHLEIIMH NTOTpebUTENheKoro Orara u crerdQuka-
IHH (PyHKUMH DOJIC3HOCTH. DT0 03HAYAET, 9TO JJTS PABHOBECHS Dppoy ~—
JleOpe OyiTyT HMETE MECTO BCE PC3YNLTATDL, KOTOPLIE TONYUSHBI 11 CITy-
4asg OMpeAeNCHHOCTH., EMHCTBCHHOC pa3nuuHe COCTOWT B TOM, 4TO IS
HCIOIb30BAHHS B DKOHOMHKE ¢ KOHTHHFEHTHBIMH OJ1aramMu QYHKIIHM OXKH-
A4eMOH IONE3NOCTH HEOOXOIHMO B ONONHEHUE K CTAHAAPTHLIM YCIOBH-
AM TE€OPEM (0 CYIIECTBOBAHHH, EAMHCTBEHIIOCTH PaBHOBECHS H TEOpEM
OrarococTosAHMUA) NOTPcOOBATH BHIUTONHEHHC aKCHOME! HE3aBHCHMOCTH,
HTak, MoCKOIBKY B JaHHOH 3KOHOMHKE HMEET MECTO IICPBAs Teopena Gra-
TOCOCTOSHNSA, TO PaBHOBECHE Jppoy ~— Jebpe B 3KOHOMHKC € JTOKATBHO
HEHACKIMAEMBIMH NIpenodTcHusIMH OyaeT LlapeTo-onTuManLHEIM.

IIpnmep 21.1. I'padpuueckas nuIIOCTPaUs PABHOBECHS B 3KO-
HOMMEKE ¢ KOHTHHI¢HTHBLIMH G/1araMm.

PaccMOTpHM 3KOHOMHKY ¢ OOHHM (H3HYECKHM TOBapoM (N =1),
ABYMSI cocTosnusaMnu Mupa (S =2) 1 gsymMa norpedburensmu (M =2). B ra-
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V. Obwyee sxanamuueckoe pasnosecue u G1a20C0CMORHUE

KOH 3KOHOMHKC OyJeT AWtk JBa KOHTHIINCHTHBIX TOBApa, & HOTOMY €€
JIErKO MPEACTABUTH IPAPUICSCKH ¢ TOMOMIBIO «AIHHKa» DKBOPTA (PHC,
21.2). TlycTs B KaX10M COCTOSHHH NPUPOABLl B IKOHOMHKE HMEETCS TIO
onHOI exuHuLe ¢I3HYecKoro 6aara, HO B IEPBOM COCTOAHHMH 3THUM Ola-
T'OM BJI&ACCT MICPBBIH YHaCTHHK, a BO BTOPOM COCTOSHHH — BTOPOM ydac-
THHK, T.C. ' = (1, 0) u w’=(0, 1). Takum 06pa3oM, B H(AHHON 3KOHO-
MHKE Ha arperHpOBAHHOM YPOBHE HET HEOMPEOCICHHOCTH.

TTycTs QyIKIMs NONe3HOCTH k-ro notpebnTens nmeeT BHX T a* (xF) +
+ n;‘u" (x§ ), Tae ﬂ::f — CYOBEKTHUBHAS BEPOATIOCTS PCATM3ALHH S-I'0 CO-
CTOSHMA C TOUKH 3PEHUA 4-10 TOTpeduTeNA. 3aMETHM, 9TO TI0NIE3HOCTE HE MEET
HHJCKCA 5, T.C. MBf PACCMATPMBACM CUTYAUHIO, e QYHKIMSA NOJIC3HOCTH A-TO
NOTPEOHTENA HE 3aBHCHT OT COCTOAHHMS Mupa. Kak M3BeCTHO, B 3TOM cliydac
A7 KAKA0TO oTpeOHTEN Ipene/TbHas HOpMa 3aMeIleHI KOHTHHICHTHEIX

Orar BIOIL JTHITHH OIIPEACHICHIIOCTH pdBHA COOTHOICHHIG BEPROAT HOCTEI CO-
k

v k n
OTBCTCTBYIOIINX COCTOSHUA: MRS, | ._, =—.
3 = 2 E ;
! ﬂ:z . -
f
e ‘rl
:’ F 3
x <
. ,
i
4— Pasnosecue
PANCHIS RNTREE
ety 4 <"":‘ 2 ‘//
fr ] |;i€'- 1 45U E’:
.0

. Puc. 21.2. PaBHOBeCHe B SKOHOMHEKE 023 arperHpOBaHHOTO PHCKA; CIyyai
- . ﬂf T LIRSS BN T
00BEKTHBHBIX BEPOATHOCTEH COCTORHMA | — = — "

£
ﬂ’Z TD2
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Hexyun 21. Olwee pasrosecue 8 YCAOGUAX HeonpPeOTeHHOCMU

B nannofi 3xOHOMBKE JIMHUS ONPCACHEHROCTH COBIALCT € IMaroHa-
NBIO «AIHKA» DIDKBOPTA, MOCKONLKY NIPH OTCYTCTBHH arperupoBaHIIOro
PHMCKA «ALIHKY» OyleT KBaapaTHBEIM. JTO 03Ha4acT, 9T0, €CIH OBl noTpedu-
TEIH OFHHAKOBO OLEHUBANW OB BEPOATHOCTH JABYX COCTOSHHN Mupa

{ 2
ﬂ—ll = -T% , TO TIPENCABHEIC HOPMBI 3AMEIICHUS OBITH OBl OTHHAKOBBIMHA
T, T
BJIOJIHL IMATOHAIH «ATIHKa». B cmydae morpeburencii-puckododor guaro-
Hallb COOTBETCTBORANA Obl ITapeTo-onTHMANEHEIM PACTIpeIeNelnaM, KaK
5T0 nokazano Ha pHc. 21.2. [lockoneky paBHOBECHOE pacHpeae/ICHHE 110
neproif Tcopeme BnarococTOSHUS JTOIKHO ObITh I1apeTo-oNTHMATLHBIM,
OHO JIOJDKHO JICXKATh Ha JHAIOHAIH «ALIMKa», T.C. B paBHOBecHn ofa o-
TPCOMTENS 110JIHOCTREO H30ABIIAIOTCS OT PHCKA (IOTPeOIeHHUC HA TMHUH
ONpPENCHEHHOCTH), ,

Eciu ke cyOBeXTHBHBIC ONEHKHM COCTOSHMM areHTOB HE COBNAAAIOT
{puc. 21.3), TO B paBHOBECHH KaX LT TOTpeduTeab OyneT HeCTH onpene-
JICHITBIN PHCK, & HMCIIINO, HIAKMBHA Oyact norpediaTh Doapliee KoMHUC-
CTBO arperupoOBAHHOrO (hH3HYECKOTO TOBApa B TOM COCTOSHHH, KOTOPOC
OH I10 CPABHEHUIO C JAPYIHM CIHTACT 00JICe BCPOATHEIM,

Hanpuwmep, nycrs :n;} < 7‘[12 (RTOpPOI MOTPEOUTENTH CYUTAET IEPBOE CO-
cTosATIHE ©GOoNee BEpOATHBIM), TOFMa KONTpakTHAA kpHuBas Oyzer aexarh
CJIeBA OT AMAroHany, kak nmokasaso na puc. 21.3. Ilockonbky papHOBCCHC
B MOjleTTH Dppoy — Jebpce Ilapero-onTumanbHo, TO paBHOBECHOC pacipe-
JENeHUE TOJDKHO JESKATH HA KORTPAKTHON KPUBOH ¥ MBI MMEEM B PaBHO-
BECHH UIA IIEPBOTO IOTPEOMTENS x; < Xj, & JUIS BTOPOTO HOTPCOHTCIS
x> x

PaccMmoTpeHroOe BhlLE paBHOBecHE Dppoy — Jlebpe B SKoHOMHKE ¢
KOHTHHTEHTHBIMH OJ1araMy IpeAronaraeT CymCcCTBOBAHHE DEIHKa JUIA
modoro 00yCIOBIEHHOTO TOBAPA, HO 3Ta MPENIOCHITKA MATOPEANTHCTHY-
Ha. Kpome Toro, B MOACIIH NPEAnoNaracTes, 9T0 TOProBIs HACT TONBKO A0
paspemennsa HeoNpeaeIeHHOCTH, a B IeHCTBUTEIEHOCTH PEIHKH CYIIECTBY -
10T B Jit0OOH MOMEHT BpeMeHH, B TOM YHCIIE H [TOCIE nony4ends nadop-
MauM 0 pearTH3anyy COCTOAHUA. 3aMETHM, YTO CMbICI B HATTHYHK TOD-
TORMIH MOCJE pa3peniCHIs HEONPEAENCHHOCTH (B MOMEHT? = 1) B Momemm

233



IV, Qbuyee axonomuvecroe paanodecue u brazococmosniue

Oppoy — Jlebpe 0TCyTCTBYET, HOCKOIBKY, KAK H3BCCTHO, paBHOBECHE OyneT
IlapeTo-onTHMAIBHBIM, d TIOTOMY JaKe TIPH BO3MOXKHOCTH TaKOH TOPIORITH
HHMKaKHX JanpHeimmy obMeHoB He Oynet. OMHAKO €CIM paCCMATPHBATD 3KO-
IIOMHKY, TAC IIET MOJHOH CHCTCMBI PBIHKOB, TO TOTLA BO3MOKHOCTE TaKOM
TOProBIM MOITIa OBl CYIICCTBCHHO U3MECHHTE PACHPEAENCHUS PECYPCOB.

1
X2
A Koumparxmuas xpusas
pi
x! < | 0
1 ’Ilii
o 0
~ ‘// 751;
P m
aslosecu _M
|- 2
| T
2
=
\ 450 PR .
0 > x
x?

Puc. 21.3. PaBHoBecHe B 3KOHOMHKe §€3 aTPETHPOBAHHOTO PHCKA

! 2
nl nl

L7 NOTpeCHTe el ¢ pa3IHYHEIME CYObeKTHBHBIMH BEPOS THOCTAMH pry < e
2 2

Hrax, nepefigem or Mogeu Ippoy — edpe K pacCMOTPECHHIO MO-
JeNH NIOCNeI0BATENbHOH TOProBny, Wik Moaenn Pannepa.

S PasHosecue B monesiu Pagnepa
- (IKOHOMHMKA C MOCJeI0BATEILHON ToproBieit)

By/iem paccMaTpHBaTh /IBa epuoa BpeMcHH: f =0, Koraa HeT HHpOpMa-
MK O TOM, KaKO€ COCTOSAHUE peanusyercs, u { =1, xoraa 1cno, Kakoe co-
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Hexyusn 2{. Obwee pasHoGeCUE & YCROBUAX HEONPEOCICHHOCT

CTOSHHE pealn30Bainoch. Kak n panee, OyieM ¢udTaTs, 4T0 B nepuon ¢ = 0
HHYET0 HE NoTpebageTcs.

ITycTs B ncpuox ¢ = 0 CyLIECTBYIOT BCE KOHTHHICHTHLIE PRIHKU XOTsI
OBl AT OZHOr0 (PH3HYECKOTO TOBApa, a 3aT¢M B TIEPHOA ¢ =] OTKPHIBAIOT-
€51 CIIOT-PLIHKY 110 BCEM TOBapaM. B Takoit 3k0HOMHKE CMBICIT OCIENYIO-
el TOProBiIH (Ha CrOT-PHHKAX ) OISBHJCH, IOCKOIIBKY B Hell HET MOTHOH
CHCTEMBI PBIIKOB B EPHON ¢ ={), a TOTOMY TOPIOBIS B HYJICBOM NEPUO/IE
BPS JIH HCUCPITEIBAET BCC BO3MOKHOCTH JIji8 NOCAEAYIOIEr0 B3aHMOBBI-
TOTHOTO obMCIIa.

Js Toro urobbl OpHHHUMATE pewtetnd B MoMeHT ! =0, norpebure-
JIKO HY>HO HMETb HEKHE OKHIAHHA OTHOCHTENBHO TOIO, KAKHE KC UEHBI
CIIOXATCs Ha CTIOT-PRIHKAX B MOMEHT ¢ =1, O603HauNM OKHAAEMBIC ICHBI
CHOT-PBIHKOB 4epe3 P ={ Py, ... Pys JE R]". 3ameTuM, 410 N1pCamOIara-
IOTCSL O/IMHAKOBBIE OXKMIAHM BCEX OTpeOMTeNcH. bynem cunrarb, 4To B
nepHos ¢ =0 CYMECTBYIOT KOHTHHTCHTHBIE PBIHKH 110 BCEM COCTOSHHAM
Jng nepeoro buzudeckoro 6mara, 1 0603HATNM COOTBETCTBYIOMEKE GOop-
BapANLIC UCHEI HEPE3 g ={(g,, ..., 5)E Rf. KpoMe Toro npeanonoxmm,
4TO B HCPHOA ¢ =0 y noTpcOUTEIEH HET HUKAKOIO 0OrarcTsa, H NOTOMY
KasK/(b1H NOTpeGHTEND, €CIH PeMAeT TOProBaTh Ha GOPBAP/IHEIX PEIHKAX, TO
3aK/II09aeT KaK MIUHUMYM JIBA KOHTPaKTa: OAHH Ha ITOKYIIKY, a IpYIOH —
Ha NPOZaKy. DTO YCJIOBHE HE ABIACTCS CYILECTBEHHBIM: HALIPUMED, MOXK-
HO PAacCMOTPETh MOAU(HIHPOBAHHYIO MOAEb, IIe KaXAbIH moTpedu-
TCIE k U3HAYANBEHO 00IanaeT HekuM HabopoM (GopBapHBIX KOHTPAKTOB, I7Ie
B POJIH TAKHX KOHTPAKTOB BLICTYNACT BCKTOP [ICPBOHAYAIBHBIX 3aIIaC0B ().

Kaxcnpiit norpeburens & Bplonpaer 00beM CAENIOK IO KAXKIAOMY U3
S KOHTHHICHTHBIX Onar B nepuos ¢ =0. O6o3naunM COOTBETCTBY MMM
BEKTOP MOKYHOK-TIpOJax uepes z¥ € R7. OH Tawke BHIOUPACT nOTpedn-
TEILCKHH Habop, 2 TCM CaMBIM OIPCACIACT IOKYIIKH-TIPOAAKH Ha CIOT-
pBIHKAX B nepuond ¢t =1, TIOMyucCHHBIN B pe3yibrare BCEX 3THX CHIEIOK
norpeburensekuii rabop obosnadum yepes x* € R,

Ecnu 1IpuACpKUBATBC HCXONHOTO NPEANONoXKeHUA 00 OTCYTCTBHH
forarcrea B MomeHT { =0, TO CHENKM, 3aKTIO9AaEMBIC Ha (opBapaHBIX
PBIHKAX, NO/KHBI YIOBIECTBOPATH YCIOBHIO

. Eqrz;‘SO.
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1¥. Obugee sxonomuvecxoe pasrosecue u Grazococmoniue

[NomumMo clieitok Ha GOpBapaHBIX PHIHKAX, HHIABR B T1000M COCTO-
AHUE s& S BBHIOMpacT CBOH moTpeOHTENRCKHH Ha0OP, CTOMMOCTE KOTO-
POTO HC JIOJIXHA NPCBOCXOAHTH €10 COBOKYITHOIO JOXO0IA B 3TOM COCTOA-
HHH. 3aMCTHM, YTO J0X04 NOTPEGHTEISA B COCTOSHHHE § BKJIFOYAET CTOHMOCTE
samaca (), M CTOMMOCTB Onara 1s, KoTopoe IOTpeGHTEeNs Xy (TIpoxan)
B MOMEHT ¢ =0. Ecan z¥ >0, To oH kymun 6naro, 1 ero CTOHMOCTD JI0-
GanmsaeTcs k 60TaTCTRY NOTPCOUTENA B COCTOAHHH §, & B [IPOTHBHOM CJIY-
yae, eclH z* <0, — BoruuTACTCH. B pesynmpraTe GI0DKETHOE OTpaHHYe-
HHUE O/ CIIOT-PHIHKA § HMEET BHI

L5

K _ k k
ps'x.s‘ S p.s‘(l‘)s + plsz.\' )
MTak, MBI MOXXEM BBIMTHCATH 33724y MOTPCOUTEIS:

k k k
max u (x|, ..., X, )
IkERN"I tha o oL SRR e

. & ¥
LT S b S T ST m L FY e . R z ER oo
W ,-_,t_i&,-v__e O N TP . : R

Fr S R ¥ C

. k s ; . .
SO GHIOL LT _5_ q.z, <0, o ClLGRE T v
o - ity g ¥ s R N Prdova
AT CH) Y 10 ES ST R

m p‘_xfc $pj(l)l: +I)”2f VS'::L veay S:!

rAC NEPBOC OFPaHUUCHHC — YCIOBHE 0OMCHA KOHTHHICHTHBIMH OnaraMu
B riepuoll ¢ =0, a Bropoe€ yCJI0BHE ONUCHIBAET COBOKYITHOCTD OIO/XKETHBIX
OT'PANHICHHH TI0 BCEM CITOT-PHIHKAM.

3aMETHM, YTO Mbl HE BBOIMM HHKAKMX IK30TCHHBIX OrpaHU4eHuH Ha
00bcMB! GOpBAP/HEIX KOHTPAKTOB. HarmpuMep, BORMOXKHA CHTYALUs, KOT-
na z¥<—m;, T.e. areRT MOXeT npoxasarb Onara Gosblne, YeM OH Gyuer
HMETh B COCTOSIHHH S H, CJISIOBATEIBHO, SCITH COCTOSHHE § HACTYITHT, €My
npH/ieTcs KYITUTh HA CITOT-PHINKE HEOCTAIONEE KOTHIECTBO ICPBOTO TO-
Bapa, 4Te0sL! BHUIONHHTE CBOM 00A3aTENECTBA. TeM HE MEHEE BO3MOXKHOCTE
TAKHX «KOPOTKUX TO3HLUID» OrpaHHueHa TeM, YTo NoTpebiIeHue x. TomK-
110 OBITE HEOTPHUATENBHBIM B JTI00OM COCTOAHHH §, 4 CIEI0BATENBHO, H

BoraTcTBO AOIKHO OBITE TAIOKE HEOTPHIIATCIILHBIM: Z meﬁ- + py, zf >0 s

1
BCcx 5 =1, ..., S, UTO HAKNANBIBAET OMPCACIEHHBIC OIPAHHYCHHS HAa zf .
- IIpoacwnumM Haurte MOHUMAHKE OKHIaeMBIX IIeH, MBI OyieM cuHTaTh,
YTO NOTPCOUTEIH HMEIOT PAIIHOHATLHEIS OKHAAHHA, T.¢. OKHARI0T HMCH-
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Hexyust 21. Obwgee pasrosecue 8 YOI06usx REONpeoeierHocmy

HO T€ IIEHBI, KOTOPHIE YPABHOBECAT CHOT-PHIHKM IMOCIC pa3peleHHs
HCOTPEACTICHHOCTH.

Onpencrnenue | e
Habop nen KOHTHHICHTHEIX O11ar § =(g,, ..., 4,)€ Rf U LCII CIOT-
PHIHKOB P =(P,., s Pr )y € R, aTaxoxe Habop PopBAPAHBIX KOHIPAK-

T0B 7* € R°, BBIOHpaeMbIX B mepHoX ¢ =(), ¥ MOTpeGHTEILCKHE HABOPBI
% € R™, obpasyror pasnosecue Paduepa, ecin:

1) ang moboro notpeburens k(z*, ) — pemenwe 3anaun notpe-
OHTENa [IPH IEHaX § H P;

M M
2) ypaBHOBCIEHET BCe BOpRApHEIE pRipKE Y Z¥ <O # g, » 7, =0
k=]

<@, up, x =, [=0

M
g Beex s =1, ..., S W Bce CNOT-PLIHKH 255‘.5
i=1
maBeex s=1, .., S ui=l .., N. o
3aMETHM, YTO OTPAHHUMECHMS 3aAa9H IIOTPEOHTCHA HC H3MEHATCA, €CITH
IIEHBl QH3HYECKMXK TOBAPOB B JII00OM COCTOSHHH H3MCHSEOTCS TIPOIIOPIHO~
HansHO. TakuM oBpa3oM, MBI MOXKEM IPOHOPMHPOBALL LEHE!, ONOXKHB
A J11000ro coCTOMIINA § NIEHY OTHOTO M3 (PHIHYECKHX TOBApOB PARHOIM
envnune. Ilycre aTo Oyaer nepselid ToBap: p, =1 ans Beex s=1, ..., §S.
AHaJOTHYHO ¥ HAC CTh BO3MOXKHOCTH HPOHOPMHPOBaTL (YOPBAPIHLIC

LEHEL, TONOXKUB, K IPUMEDY, ¢, =1 (1Im cauTast, 9To 2 g, =1).

B
[lokaxkeM, 4TO PaBHOBECHBIC PAacOpeac/ieHHs B MOJAEIH Dppoy —
Hebpe coBManaroT ¢ MHOXXECTBOM PAaBHOBECHBIX PACIIPEAETCHHI B MOJIe-
nu Pagrepa.

YTeepxkaenue 21,1, CooTHomenne pagHosecus Ippoy — debdpe
H papHoBecud Paguepa.

1. Ecniu pacnipeniesiennie X ¥ BEKTOP LIEH KOHTMHICHTHBIX TOBAPOB P
o6pasylor paBHoBecHe ppoy — Jebpe, To CYMECTBYIOT HeHsl § € R
AN Habopa KOHTHHICHTHEIX GI1ar, COOTECTCTBYIOMIETO NEPBOMY (hH3HHCC-
KOMy TOBapy, H (OpBapaHBIE KOHTPAaKThl 7€ R*Y Takue, 4TO COBOKYyII-
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IV, Obujee skoromuteckoe pasHueecye 4 DHazoCocinoRHKe

HocTh (g, P, Z, X) obpasyer parnopecue Pannepa B MOzmenu ¢ nocneno-
BaTEIBHOKN TOPrOBJIEH.

2. Ecnn coBoxynHocYs (g, p, 7, X) oOpasyer pasHoBecuc Panuepa
B MOJICJIH € ITOCJISTOBATCILHON TOPTORIEH, TO CYIUECTBYIOT MOIOKHTEIh-
HLIE MHOXHTENH (W, ..., s )€ RY Taxue, 410 pacupenencHue § U BeK-
TOP UCH (W, B;, ..., W Ps)E RY sBistorTcs pasHoBecHeM Jppoy — Jlebpe.

3amMeTuM, UTO MHOXKHMTICIM L MOXKHO NPOHHTCPIPETUPOBATH KAK
OleHKY B MOMEHT ¢ = () monydyenns ! py0. B MOMCHT ¢ =1 Opu peanusa-
UV COCTOAHUA §.

JoKa3areabCTRO

1. O0o3HaYUM OHIKETHOE MHMKECTBO £-T0 MOTPEOUTENIL B MOIEIH
ppoy — Hebpe gepe3 B, :

bl Ioime i i f gl e

iy e fon e & _ k NS k k SO B PR TR A 5 SR
| :‘_\“‘--. o BAD - 4‘: E R_'_ . E pl‘.\' (x” - {l)n.) S 0 L] -

ix

a DIOKETHOE MHOXKECTBO A-ro noTpeGuTes B MoaeH PagHepa uepes B :

k k NS, k . k k k
BR =<4X & R+ .Eqszx 50, Zpgj(xfj _'mi;)gplszx VS .
5 I

[onoxum 11cHE! Ha (hOPBAPAHBIX PHIHKAX MUIA ICPBOTO PHIHYECKOTO
TOBapa PaBHbIMH LICHAM COOTBETCTBYIOIHHX CTIOT-PBIHKOB: ¢, = p,, IUIf BCEX,
s=1, ..., § ¥nokaxeM, 410 OIOKETHOE MHOKCCTBO A-TO TOTPEGHTENA B
mozaenu 2ppoy — lebpe Oynet cosnaiaTh ¢ DIOMKETHEIM MHOKECTBOM B
Mofenu Pajinepa (B OTHOHNIEHHH IOTPEOAACMBIX HAOOPOE X).

Chadana ydeauMcd B TOM, 9TO JH000H Habop u3 GHOAKETHOrO MHO-
KeCTBa k-ro noTpeburens B Moaesu 2ppoy — Jlebpe byner conepxarbcs
W B OI0/DKSTHOM MHOKECTBE B MOAC/ M PamHepa, T.c. HMEET MeCTO BKITIOUE-
mie By, C By. Hycts x* € BY,. Tl 1:060ro cOCTOSHHS § ONPENCIAM

k k
S 2, i, =)
PESEEY . : c k -

pl.s
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Jexyun 21. Obuyee pasHogecue 8 YCAOGURX HEONPEOEAEHHOCINY

k k
Torna quzf =2pf_,(xn_ —m,) <0, NOCKONBKY MB! TONOXKHUIN
§ [,

g, = p,,- KpoMe Toro, no noctpoenmro mis Bcex s=1, ..., § HMeeM
k kN k &
Y. pu(x; —05) = p,z; u, cnenosarensho, x* € BY.
i

[TokaxeM, 9T0 HMEET MeCcTO U OOpaTHOE BKIIOYCHHC B; cB:D,
Iycts x* € Bi. MpocyMmupyem G1okeTHbIE OTpaHMueHus B Mozeny Paj-

Hepa I[10 BCCM CHOT"pBIHKﬁM: 2 pj, (x_f - (Di) < 2 p“.Zf < 0, cJicaoBparelib~
' § ¥

HO, x* € B},.

Hrax, Or0IKETHEIC MHOXKCCTBA ABYX MOJACIICH B OTHOLICHHH HOTPE-
OurenpcKUXx HabOPOB COBNANAKOT, OTKYAA CIELYET, MTO ITH 3ala4uu OyayT
ITOPOXAATH OAUHAKOBREIE (YHKIIMH CIIPOCa, 2 TOTOMY NMPH YPaBHOBEIICH-
HOCTH CIIOT-PHIHKOB B Moaeiu Paguepa 6ynyT ypaBHORCIIEHHI Bee op-
Bap/JHbIE PRIHKH B Moaeau Oppoy — Hdebpe u naobopor. Ocranoce yoe-
JHTECS B TOM, 9TO H OaJIaHCH! Ha (POPBAPAHEIX PHIHKAX A [IEPBOTO TOBA-
pa B MozienH Pannepa Taroxe 6ynyT BEITOTHATBCA. DTO HAIPIMYIO CIICHYET
13 ONPCUCICHHUA Z, ITOCKOJILKY "

i k
Zz-f =2P;(x_f ~0)_ P Z(xf ~wfy<0,
k k pl.i’ pl.\' k

2. JlokaxkeM BTOPYIO 4acTh YTBEpKACHUA. BribepeM MEOXKHTCITH |,
TaKuM obpaszom, 4TO R, p,, =g,. JAOMHOXHM OHOIKETHBIE OIPAHHYECHHS
N0 KaXIOMY CIIOT-DPHIHKY S Ha |1, TOTAa G10/DKETHOE MHOXECTBO A-T0 TOo-
TpeOuTens B Moneny Pantepa npuMeT BUJ

e N T R
R A

& k NS | ) . k k k
BR =1X € R+ ' zqszs S 0’ psus ('x,\' _mr)s Qa'z.v VS
ITpocyMMHpOBaB OTPAHHYCHHA IO BCEM CIIOT PHIHKAM HalzieM, Y10
k [ k
e o) €Y g,z <0,
K kS

T.€. MBI ONYYHITH GFOIDKETHOE OTPAaHHYCHHE 1A MOJENnd 3ppoy — Jed-
pe. JpyruMH crnoBamy, Bf; C B},. OfpaTHOC BKIIOUYEHHE NOKA3BIBAETCSA
AHAJIOrHYHO IIYHKTY 1.
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1V, OGupee akonomineckoe paeroGECHE U BAAZ0COCMORHYE

Taxum 06pazoM, MBI MOXKEM niepeitT 0T Mojer Ippoy — Hebpe, rac
Tpelyerea Hasmune QOPBapPIHBIX PHIHKOB [0 BCEM KOHTHHICHTHBIM Onaram,
K MOziein Pajinepa, rae pefyercs Hanmane GOpBapAHbIX PEIHKOB XOTSI OBl IO
onHoMy thuziaeckoMy ToRapy. OIAKo TakOe 3HATUTCIIbHOE CHIKEHHE YHCITA
(hopBapIHLIX PRIHKOB B MoAeny Pagirepa BoaMoxxHO Oi1arogaps Ipeirnochike
0 PAUOHAITEHEIX OKUAAHUAX OTHOCUTCHBHO LICH HA CIIOT-PBIHKAX.

Urak, ectit B epHOX ¢ = OTKPHIBAIOTCA BCE S POPRAPIUTLIX PHIH-
KOB IT0 OAHOMY H3 (DH3HUECKMX TOBAPOB (KOTOPBIH MOJKIO pACCMATPHBATH
Kax hUHAHCOBBIT aKTHR), TO paBunoBecue Pannepa OyaeT BIATECA U PaB-
HomecueM Dppoy — Jlebpe, a 3uaulT, pe3yNbTHPYIOILEE PACIPEACICHHC
pecypcon 6ynet [apero-onTuManbHeIM. Ecli e OTKpOXTCs He Bee dop-
Bap/IHBIC PHIHKH, TO MOI00HAS 3KBUBANICHTHOCTE HC OYI€T HMETh MECTO U
pacnpeneneHue B paBHOBECHH PagHepa MOXCT okazarbesa HeadhdexTus-
HBIM. B AefCTBHTENLHOCTH IPEATIOCHIIKA O CYHIECTBOBAHHY IIONMHOM CHC-
TEMb! (POPBAPAHBIX PHIHKOB HAXKE I10 OAHOMY TOBApPY ABIAETCA MaJlOPEa-
JTHCTHYHOMH. 3a4acCTyl0 areliThl CTAIKHBAIOTCA C TEM, YTO O/IHA U3 CTOPOH
PLIHKA B CHITY aCUMMETPHYNOCTH HHGbOpMaIHu He MOXET YOS IUThCA B
HACTYIUIEHHHM HCKOTOPOTO COCTOAHUA MHPA. B MTOre 3TO MPUBOMT K OT-
CYTCTBHIO PBIHKA TIO COOTBETCTBYIOIEMY KOHTHHTENTHOMY Onary, v B pe-
3YNETaTe CHCTEMA B LENOM MOMKET OKa3aThCsd HC B COCTOSHHH BOCTHYD
3P CKTHBHOIO pacnpeneeHns Pecypcos,
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.~ ®UACKO PBIHKA:
v OBI[ECTBEHHBIE BJIATA

JJexnus 22

OﬁmeCTBeHHme gJiara.
HeagppexTuBHOCTE pABHOBECHS B 3K0H0Mlmef
¢ o0uIecTBEHHBLIMH 0J1araMu

Mu!l paccMOTpeNIH MEXaHH3M HEHO0Opa30BaHNA B IKOHOMHKE, IIC BCC TO-
BAPB! OBITH HaCTHRIME, & HMMEHHO! K&KALIH TORAP HOIHOCTHIO 1OTPCOIAN-
CS OJTHUM TOTPEDHTENEM H IOCTYII K KOXKAOMY TOBAPY LLOILYYaJ JIHIOE TOT
norpeduTens, KOTOPBIM onnaTui 5To O1aro. B neAcTBUTENBHOCTH IIOMK-
MO HacTILIX TOBAPOB CYLLECTBYIOT W JUPYIHe BHIOBI TOBAPOB, HAIIpPHMED
KONJIEKTHBHBIC TOBAPHI. HOHLIT&CMLH (popMdJLHBOBaTb maccmbnxanmo
PasAHYHBIX TOBAPOB. 0% & o oo 00 7 e el (e Ty

Omnpcpencuuc

ToBap ABILICTCS HEKOHKYPUPYIOWUM € nompebnerui, eCv noTpedie-
HME 9TOr0 10Bapa OJHUM M3 IHoTpedUTene He YMEHBIIAET KOJTHUECTRA 3TO-
10 ToBapa, JOCTYIHOTO s Apyrux norpedurencii. Hekonkypupyowue 8
NOTpeONeNHH TOBAPHI HAZLIBAIOT KOLIEKMUBHBIMIL MOBAPAMU. O

J1714 KONMIEKTUBHOTO TOBAPA I YCIOBHE JOILYCTHMOCTH pacIpeeiie-
s TPUHUMAET BUJT
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Aexyur 22. Obwpecmsennste Graza. Heaghhexmuenocme pasnosecun 6 akonomure

Sai xf < Zyu. +®, ang moboro k.

/
B nmaneHetireM mMbl OyleM M3y4aTh 9acTHBIM CITy9ald KOUICKTHBHBIX
TORAPOB, @ UMCHHO TOBAPEI, KOTOPEIC IOMHMO HEKOHKYPHPYEMOCTH B 110Tpeh-
JICHHH O0IaaaroT e1e M CBOACTBOM HCUCKIIIOUAaEMOCTH H3 NOTpebiIeHus.

Onpcpencuue

ToBap SBIACTCH HEUCKANOUACMBIM, CCITH HUKTO 1e MOXKET ObITh HC-
KIFOUEH U3 HOTpeOaeHHs AaHHOIO TOBAPa, KOIAd ITOT TOBAp YKE MPOH3-
BCIICH.

Komiekrugarie ToBaphl, Koropele 001a1ai0T CBOHCTBOM HEUCKNHO-
YAeMOCTH, BA3LIBAYOT 001 eCmBeHHbIMUY brazamy. O

B nansHeHueM OyneM pacCMaTpHBaTh UMEHHO o0IecTBeHHbIC Oa-
ra, T.¢. TOBAapHl, IOTPEGIEHHE KOTOPLIX HE YMEHLINACT ONAroCOCTOSHME
KaxI0ro notpeburens. Jna obmecTBeHITbIX 6ar 06heMBI MOTpPEOIeHYS
OYAYT COBNIAAATE Y BCCX YIACTHHKOB H YCJTOBHE JOMYCTUMOCTH JUTA of1ie-
CTBCHHOrO 07ara { MOKHO 3aIIHCaTh KaK

xf = X, :2}'@; + 0.
i

3aMeTuM, 4TO [UTd OOIIECTBEHHBIX Onar JOCTYIIHOS /14 HOTpeﬁﬂe-
HHS KOIHYCCTBO TOBAPA X, MOXKET He COBIAIATh ¢ PeanbHO norpebirge-
MBIM 00BEMOM 4715 k-10 LIOTpebUTENT X', CCH HOTPeGHTCIL HACKITIACT-
¢ 3TaM OaroM, HO MBI OyJeM cHUTaTh, YTO NOIE3HOCTE JK000ro moTpe-
Gutena ne yOpiBaeT 1o xaxa0oMy obmecTBerHOMY Diary.

PaccMorpiM BoIIpoc: noyemy /s 061ecTBeHHBIX Oiar cieyer ne-
PECMOTPCTE H3YUCHHYIQ HAMHU Paree TEOPHIO IEH? 3TOT NepecMOT) CRI-
33H ¢ CaMOH CYUIHOCTBIO JTHX TOBApUB. B CUITYy HEKOHKYPHPYCMOCTH B
notrpebineuuu notpcebncuue bnara OTHUM H3 YUACTHHKOB HE COKpallacT
KOIHYeCTBA STO10 Onara, JOCTYIIHOIo A1 APYyTHX 1ToTpe0HTeNeH, 1o3To-
MY BO3HHKAET BOIIPOC: YTO XKC JIOJDKCH OMIAYHBATE KAXK/IBIA NOTPEOHTEII,
T.C. JJOJDKEH JIM OH TUIATUTS 33 BeCh HOTpeOnsieMbl HM 00BE6M HITH JHINE 34
KaKyr-10 ero qacts? Ente 6onpuiyro ripodncmy NOpOKIaeT HEUCKITIOUae-
MOCTD, TIOCKOJIBKY B 9TOM CIIYYA€ HU y KOI'0 U3 IOTPEOHTENIeH ReT CTHMY-
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Pazoen V. Quacko prinwka: odujecmeennse 6naza

JIa OIUIAYHBATE NMoTpednenne Omara, BNk HHKTO H3 HCIUIATCHLIIMKOB HC
MOKET OBITb MCKITIOUEH U3 NoTpcOacHus Onara, DTo NMPHBOAKT K TaK Ha-
IBIBAEMOH npobieme «Hesbunemnuxay. ECim HUKTO HE OYAET IIaTHTE 34
obImecTBeHHoe Oaro, To Takoe 6naro He Oy/leT NpOU3BOAHTECA. TaKuM
00pa3oM, BOZHUKACT BOMPOC: KaKk PEIHOYHAA CHCTEMA CMOMKCT 00ECTICHUTh
MPOH3BOICTRO OOLICCTBCHHBIX Orar?

OHE‘;BH}IHO, HUTO SIS OGIIICCTBCHHBIX Orar HPCTGPIICBEIBT H3IMEHEHMH L
HC TO/IbKO MCXaHH3M LEHCO0pa30BaHHS, HO M XapaKTCPUCTHKHA ONTHMAb-
HOI'0 pacIpeACICHIA PECYPCOB TaKKe OYIYT OTIHYATECSA OT COOTBETCTBYIO-
LIMX XapaKTCPUCTHK JUI 4acTHbix Ogar HauHeM aHaln3 o0INECTBEHHBIX
OIar ¢ XapakTepUCTHK ONTHMAILHBIX PAaCcTIPENCIIeHUH B IKOIIOMHKE ¢ 00-
IMECTBENbIMI ONTaramMu, 3aTeM oOpaTHMCA K pazIHUILIM MCXaHH3MaM
(huHANCHPOBAHNS OONICCTRCHHEBIX OITar ¥ MpoaHaTH3IUpycM, OyayT iad pe-
3YABTUPYIOIHE pacapeacicHus [TapeTo-onTuManbHbIMA.

~ TnddepeHunaabHbIe XAPAKTEPUCTHKH
- Ilapero-onTHMAJILHBIX pacnpeeeHnil
B JKOHOMHKE ¢ 00IecTBeHbIMU (IaramMmu

4

PazgenuM BCe TOBapHI HA JIBa MHOXKECTBA: 00IIecTREHHBIE Onmara (riepBhle
7 6J1ar) K yacTieICc 6J1ara — BCE OCTABIILIC TOBAPEL
xt = (X, oy X, xfﬂ, e xf:,). ByncM cuUTaTh, YTO NPEAOYTEHIA OTpeOn-

Teneit pencTaBHME TH((EpeHIHPYeMEIME QYHKIHAMH TONe3HOCTH K- ().
ByneM cHuTaTh TAKkKE, UTo AT I000T0 NOTpednTeI Mo KpaiHENR Mepe OHO

r
du
YacTHOE OUIAT0 WEITACMO, T.C. CYILECTRYCT § > 7 TAKOC, UTO oW > 0.

¥
[lycrh B 2xOHOMEHKE HMEIOTCS 3alIachl YacTHEIX O7ar, a 3aiacel 00-
IECTBEHHEIX GiIar OTCYTCTBYYOT, OJJHAKO 00IeCTBEHHEIE OTara MOTYT IIpo-
H3BOAUTBCH. B axoHOMUKE AeHcTry10T J HUPM, M TPOH3BOACTBCHIIOE MHO-
- by - — 'Nr .
KECTBO KoM Gupmel umcer Bun ¥, ={y, & R" : F,(y,) <0}, npuuem
byHKIIHH F () TaKxke auddepeHnupyemMsl. bynem npeanonarars, YTo AIs

7106070 j CYIIECTBYeT Takoe dnaro I, uto —-24° 5 (),

dy

.

i
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Hexyus 22. Ofwecmeennpie Graza. Hesddiexmuenocme pasHoBeCUR € IKGHOMUKE

Kax u3rec1H0, pacupezencHue (f, 51') [TapeTo-ONTHMANEHO TOCAa ¥
TOJILKO TOTYIA, KOITIA OHO SBISETCA PENICHUEM 334a4H MAKCHMH3AIH 110~
JIE3HOCTH Kaxaoro u3 M norpebHTenci nip GUKCUPOBAHHBIX NONE3HOC-
TAX OCTABHBIX H IPY BLINOMTHCHHH TEXHONOTHISCKHX ¥ PECYPCHEIX OIPa-
HHYEHUH. B 9acTHOCTH, 103t NEPBOTO NOTPeOUTENS COOTBETCTBYIOMAS Oll- ~
THUMH3ALHOHHAA 3a/1a4a LIPUMET BAA

maxu'(x')

X, ¥ "“1' N e

6"‘

W (xH2ut Y v k>2ﬂl“‘”““‘:‘“
X —Eyu r2£21;

2 s Zv R T

Fj(yj.)SO vV .

3aMeTHM, YTO UMECHHO B CHIELM(DHKE BTOPOTO YCIOBHS, KOTOPOC OTIH-
CHIBACT MATEPUANEIEIS 0ananchl Iy O0IeCTREHHEIX OIIar, B COCTOMT OLIH-
UUC MAHHOH 33184 OT COOTBETCTBYIONIEH 3aaa9n, Xxapakrepusytonieii Ila-
PETO-OITHMAIBHOE PACAPCACACHHC B AKOHOMHKC € Y2CTHBIMH TOBAPAMH.

OGosmaunM gepes A° MHOKUTENM Jlarpanxa IS OrPaHHYEHHUH [0
YPOBHAM MONE3HOCTH, YEPE3 |, — MHOXHUTean Jlarpanxa qus pecype-
HBIX OTPaHHIEHWH 1 uepes ¥; -— MIIOKHTENH JlarpaHika 11 TeXHOIOTH-
YE€CKNX OrpaHuYcHA. Torna cooTBeTCTBYIOINAA (GYHKITHA Jlarpamka npu-
MET BU/L

DTy M

L= 23\."u"(x)+2u Zyu x|+

B T TP i=r

+ZH, Z)’U‘"w Z +2Y1Fj(5’1)'

i>r J IS

3aMeTHM, YTO MBI HE BEICIAEM YHACTHHKA, IIOTC3HOCTE KOTOPOTO CTOUT B
nenesodl PyHKIMH, TOTarad, 9To COOTBETCTBYIOIMA MHOKUTEN, Jlarpan-
Ka (B paccMmarpuBaeMoii 3agaue oto A') pasen eanauue. Eciu pacnpesne-
JIeHME (E, y) ~— BHYTpCHHCE, T.¢. X' >>( amg Bcex &, TO IpH BLITONHE-
HMY yCIOBUA peryiasipHOCTH (3icch B fAance OyueM CHUTATh YCIOBUE pe-
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Pazdern V. Duacko punka: obwecmeennsie braza

T'YNAPHOCTH BHUTOTHEHHEIM ) JUTS JTI000H U3 paccMaTprBaeMBblX O THMU3E-
ITHOHHBIX 337]ad HaHy1Cs HEOTPMIATCIBHEE (M HEe BCE PAaBHBIC HY.TIO)
maoxuTeIn A 20, 0=0 u ¢y 20 Takue, 9o BYIYT UMCTh MCCTO CITCAYIO-
mue yCJIOBHa nepBoro NOpsA/Ka:

3 & aua i : Y —u, =0V i>r g ~;

EA“ il ( )y, =0 v i<n

Sy

3anuIeM yCoBHE MepROTo TIOPA/KA MUl 9aCTHOTO Giiara § ¥ nepso-

du' (&

ro noTpedurens: — 2 =y  [TockoubKy NPeanosaranock, 9T0 4acTHoe

ox.

l(-—l)
dx!

¥

6714T0 5 KCIAEMO BCCMH HMOTPEOHTENIMH, T0 ——— > U, OTKy/a 3aKTio-

( “)

vaeM, uto W > 0. g moboro norpedutens k umccM ?y =u, >0,
x

5

cneoBaTenbHo, AF >0 1 mo6oro k. AHATOrHUHO 1OKAKEM, UTO Y ;> 0.
) OF, ()
M3 ycnoBuit epBOIo NOPSAKA HMEEM Y, ——— =M, >0, OTKy/a noxy4a-

5
eM, aro Y; >0.

PaccMoTpuM yeloBue NEpBOTo IOopsKa 1o odmecTeeHHoMY 6ary 7.

ko ok
E}vk ou' (x") _
e E k dx, i _
[opennm meByio ¥ paByro 9acTh Ha [, >0 W € y4CTOM TOTO, UTO ._
dut (x* . BT
J=AF (k ], Haiaem o
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Jewyun 22. Obwecmeennsie Brcza. Hesdhexmusnocmo pasroaecus 8 akonomuxe

TR Al (auk (x )/ ox, ) _ B

Yi<y.
2 o) h,
M3 YCJIOBHH HepBOI‘O nopsagka 1o }"U HMCCM Y_,r a ,u HDﬂCJIHB QTH'
¥y - S

ymmmm nﬂﬂ Onar i v §, TTOJTyIHM

Emau ©ox _ W _ 9F, )%, Vi>r J |

T out(X)/ox, m,  OF(3)/dy, ’
B 11€B0i1 94CTH 3TOrO BBLIPAXKCHHA CTOUT CYMMA [IPCIACIBLIBIX IIOPM 3dME-
IIeHUH BCeX NOTpeOHTENCH MCKITY KeIaCcMbIM YaCTHRIM GraroM H ofme-
CTBEHHBIM OJ1aroM /, a B IIPABOI YacTH — HPEIAeIibHAsI HOpMa TPaHCpop-
MAlU MEeXKTY 3TUMU ke Omaramu. Taxum o0pazom, Jis 00MEeCTReHHbIX
tu1ar ycrosHe 3 (pEKTHBIOCTH ITPOH3BOIUMOT0 aCCOPTHMEHTHOrO Habopa

. A
IIPHHHMAET BHI ZMRS“ = MRT]. D10 cooTHONICHHE HA3BIBAETCA YPI6~

nenuem Camysabcona. ONo TOBOPHT, HTO CYMMa TIPEACIbHBIX TIOPM 3a-
Memeaus obmecTeernoro tiara Ha yactHoe B morpebnenun B ITapero-
OIITHMANEHOM PaclpeAelieHHY JOKHA PABHSITECS TIPEACIILHON HOPME 3d-
Mernertis ofmecTBeHHOro Gimara Ha YacTHOE B IIPOH3BOACTEE.

3aMeTHM, UTO YeAORUS 3 EKTHBHOCTH B OTHOIEH!H JacTHRIX Onar
HE H3MEHNIINCh.

HesppekTHBHOCTE 100POBOIBLHOTO
GUHAHCHPOBAMUYN ofIIecTBEHHBIX Gi1ar % -

Crnenys knaccH4ecKoi KOHIESHIMH PABHORECHA 10 Banbpacy, MBI TpHIEM
K BEIBOIY, UTO B DKOHOMHKE ¢ 0DIIECTBENHBIMH DIaraMy HH Y KOTO H3 TIO-
TpeOUTCIIeH ET CTHMYIa (HHAHCHUPOBATE MPOH3BOACTBO 0OLCCTREHHOTO
6s1ara, MOCKONBKY J1aXke HETUTATETLUINKH CMOTYT [IONb30BATLCA OOIECTREH-
HpIM OnaroM B noiHoM odbeme. J{ng toro utoObl obmiectseniHoe Giraro
DpOM3BOANNOCH, HCODXOAMMO BBECTH HEKHH MCXaHM3M COBMCCTHOTO (DH-
HAaHCHPOBAHHA 00LIECTBEHAOIO {ara, Ipu KOTOPOM IPOHIBOACTRO 001I1e-
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Pazden V. Duacko punxa: ofuecmeennsie biaza

CTBCHHBIX Gnar He Gou1o Okl yObITORHO. PaccMOTpHM JETICHTPATH30BATN -
HBI MeXaHH3M (PHHAHCHPOBAHHA 00LeCcTBEHHOTO 0/1ara Ha OCHOBE A00-
POBONEHBIX IMKEPTBOBAHUMH, TAE M0G0 YHACTHHK & CAMOCTOATE/ILHO 0L
pelienaeT cBO¥ BKIAX £, B duHancHposanue i-ro ofmecTBeHHoro Giara,
IIPMHUMAS KAK JI@HHEIE MKHIAEMBIE BIJIALE OCTATLHEIX yHACTHHKOB. [o-
Tpebnenne oOecTBeHHOTO (ilara IIPH TAKOM MEXAHW3MC PaBIlo CyMMC
B3HOCOB BCEX TIOTPEGHTEICH, IeNeHII0N Ha Heny oOLIcCTBEHHOTO Dara,
Urak, 3amaya morpedureis & npu paccMaTpHBAagMOM MEXaHH3ME

IPHMCT BHJ L
max " (x*)

20,1520
LR E k i 4 & .
» .th + prxf SZP:‘U}E - Eejﬂ:j(p)s
A Ty i>r P i
k -k
t i, .

e t; k_ = th =~ B3HOCBHI OCTAIGHBIX YHACTHHKOB Ha (hHUIAHCHPOBAHHE
Ty R B "(.'JJ_

Lok

i-r0 00UIeCTBCHHOrO OJara.

Ol’lpC;[C.TICHHC

Paenogecuem ¢ 006po8oabHbIM DUHARCUPOBARUEM 0OWECTBERHOZO
finaza Gynem Hasmsats nabop (P, £, ¥, ¥) Takoi, 4To:
1) g moGoro & nabop (3, %) — pewenwe 3aga4u k-ro norpetu-

Tl IIPH 1eHAX [ 1 B3HOCAX OCTAIBHBIX YYaCTHHKOB: 1 * = Y 1';
sEE
2) mist 1000ro j BEKTOP 3aTPaT-BbLIILYCKOB § ; — PCIICHHE 3aj1a4H

NPOM3BOJMTENS: ax Py ;

¥E Y_,-

»+* 3} BCE PBIHKH YPABHOBCILCHBI:

Ut mooro P>y Y <wm, + >y, B fo _(Tja“'z Yy |= 0;
T F W k P -

i X

A nrooro [<r X :Eﬁjj_ o AP
j - : RS Y S
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Hexyus 22. Obwecmeennnie braza. Heofhpexmusnoome pagnosecs 6 sxonamuxe

PaccmoTpuM Bonpoc: OyfeT 4 paBHOBecHe ¢ AOOPOBOMLHEIM (-
HaHcuUpoBaHueM [1apeTo-oNTHMAaNLHBIM COCTOSHHEM DKOHOMUKH ¢ oB11IC-
CTBCHHBIMH Onaramu. J[ns orscTa Ha 10T BOpoc obparumcs k audie-
pEHLHA/IbHEIM XAPAKIEPUCTHKAM PABHOBCCHA ¢ JOOPOBOILHLIM (uHAH-
CHPOBAHHEM M 34TEM COIOCTABHM NOJIydeHHbIE yCIIoBHs ¢ anddepeHim~ -
AITBHBIMH XAPAKTEPHCTHKAMHU OITHMAJIBHBIX COCTOSHHH, |

Nrak, 06o3HaunB uepe3 of MHOKHTEND Jlarpansa, COOTBETCTRYIO-
A OIOKEeTHOMY OTPaHHUHMEHHIO 3a/ia¥M NOTPeOHTENA, U Yepes i
MHOXHTEND Jlarpamxka, COOTBETCTBYIOHIMA OrPAITUYENHIO 110 i-My 00Te-
CTBCHHOMY Onary B 3agade norpeOuTens k, Mbl MOYKCM BBIIUCATDL CICAYIO-
IIME YCIIOBHUS [ICPBOT0 NOpAJIKA:

ou* (k ) akﬁfﬁﬂ, 8u( ) ’“‘ = (), eciu x >0, Vi>r;
dxt- dxa’

ot (7 N ou* (# .

(X )-T]fpfgo; U (x—-nfﬁ;-=0= ecrm X, >0, Vi<,
dx, ox,

; ;
—a' +nf <0; —af +nf =0, ecnn £ >0.

TTo-mpekueMy GYJieM CIMTaTh, 9T0 BIITONHEHE! BCE Te YCIOBKS, IPH

KOTODBHIX GBI IoNyeHo ypasHenue Camyanbcona. B uactHoct, npes-

[ONAT&N0CE, UIO CYLECTBYET YACTHOC BIIAro $, KeNaeMoe JHoGhIM 1HoTpe-

ou* ()
ox*

¥

oureieM k, T.e. >0 cneporarensHo, o >0 K pasHOBeCHas LEeHA
Takoro Onara nonoxurtensha: p, > 0. |
PaccmoTpyM npeaensHyo HOpMY 3aMEIen s 00IMeCTBeHHoro oa-
ra i 1a yacTHoE BAaro § /1A BHyTpeHHeH Toukn ¥ >> 0 :
ok wiy o O (/0% Wp P _ B
MRS, ()= dut (F*)/oxt  o'p 0{";’5 _ﬁ_’
X ¥ ¥ ¥
TPHYEM B CIYYaC, KOINd IOTPEOUTEIIE & Je)acT MOTOKUTEIbHLIN B3HOC HA
(GHRaHCHPOBAHHE i-T0 O0IIECTBEHHOTO Onara (z’.‘:.“ >{)), TO o = T]f U 110~
JIyYCHHOE HEpaBEHCTBO BBIIIOIHACTCA KK PaBEHCTBO! |
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Paszden ¥. Quacko punka: ebujecmeennsle Gnazu

MRS' (=P Py ecmu 7* > 0.
«‘p, B,

O6paruMcsa K 3amade Makcummu3aimy npubsuin. O0o3HauMB ye-
- pes B, muoxuTens Jlarparka, COOTBCTCTBYIOLIHA TEXHOTOTHIECKOMY OT-
PAHMYCHHIO 3a0a4H j-H (UPMEL, BRITHIIEM YCIOBHE HEPBOTO NOPSAKA:
o IF,(§,) "
ayij
[Mockonbky p, >0, TO, MOAEAHB YCIOBUS IIECPBOro NOPAAKa Dl 00IIe-

CTBEHHOTO 0J1ara [ M >KCjIacMOoro 4aCTHOro o;1ara S, NOJIYYHM BBIPAKCHHC
AT COOTHOUICHHA IICH YePe3 NPEACIbHY HOPMY TpﬂHClIJOpMaHHH:

B _B,OF.G)/3y,) _0F,G,) o, = MRT/(7)
B B,(9F,(5, )/aysj) ,(3,)/ 0y, o
[TpennonoKuM, YT0 B PABHOBECHH CYMMApHEIH B3HOC Ha i-¢ obie-
CTBEHHOE O1ar0 MOMOYKUTEICH, T.€. XOTd Obl OAMH MOTPEOHUTENL NeNaeT

TTOJIOXKUTETLHLIN B3HOC. H}’CTB HAllpuMep, 310 HCpBBIH HOTpC6HTCJ'IL TOra
A HETO HMCCM '

ﬁi_Bj =0.

ou' (%')/0x, _P_ oF (3,)/9y,
dw'(Z)/ax; B, OF,(,)/0, B
ComntacHo yparaeHn0 CamyanbCoHa BO BHYy 1peHAeM [lapeTo-onTa-
MJIBTIOM PAcIPE/IETENHH JIOJDKHO BHIMONHATECH CIIGIONEe YCIORNE:

L > MRS}, = MRT!

s ?
k
CJICTOBATCILHO, 3TO BO3MOKHO B PABHOBCCHH TOI'(a 1 TOJBKO TOrda, Koria

MRS, () = = MRT/ ().

: k o
: ZMRS:»- = (). [IoCKOTBEKY MBI CHTAEM, 4TO OOUIECTBEHHOE OIAT0 HE CHM-
k=2

y u ()
XKaeT MONC3NOCTE 1T BeeX MoTpeOuTeneti, T.e. o >0 g Beex k&, a
X,
4
k
qACTHOLC 6Har0 S KENNACMOQ BCeMH yqaCTHHKaMH a ( ) paBHOBeC-
X
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Sexyua 22, Obwjecmeennvie Graza, Heodihexmusnocme pasrogecust 6 2konomure

HO€ pacnpeieicHue OyaeT yAoBIETBOPATS ypaBHeHHIO CaMy IIBCOHA TOMh-

du' (3 ‘

KO B TOM CIIy4ae, €ClIH —(—) =0 1 Beex k22, Ecun xe xota Gul
’x:‘

JUIA OJHOIO YYdCTIHKA DTO I1IC TAK, TO PABHORECHE C J0OPOROIBLHBIM (DH-

HAHCUPOBAHHCM HC OyxctT [apero-onrumansHeiM, TakuM 0GpazoM, Mel 1o-

Ka3aJIM yTBepkueHue 22.1.

Yreep:xxaenue 22.1. HeagpdexTuruocTe paBHORecHst ¢ 106po-
BOJIBHBIM (PHHAHCHPOBAHHEM.
[yets (p, 1, X, ¥) — paBHOBECHE ¢ ZOOPOBOILHEIM (DHHAICHPOBA~
HHCM, B KOTOPOM ¥ »> () AN BCCX X, CYLICCTBYCT 10TpeduTens &, KOTo-
v o k
pbiii puHAHCHpYET ofwwecTBerHOe Omaro i: £° > 0; fynximm u' () 1 F.()
muddepertmpyeMsl it BeeX &k 1 /. Ecnu, kpoMe ToTo, B 3KOHOMUKE HacT-
k()
Hoe OIaro s xeaaeMo BCEMH IOTPeOHTeIIMA e >0 |, w s mobo-
X |

k)

ro 1orpebuTens & obuleCTBEHHBIE TOBApHl ABJSIOTCA OOIECTBEHHBIMH
Omarame, MPEYeM XoTa Ob1 1718 OAHOTO NMoTpebnTena odmecTReHHoe Ona-

kg~
du (x) 50

ax;

IO § ABJBICTCA KeJIaeMEIM , TO PaBHOBECHOC PACTIPCACIICHNE

(X, ¥) He ontuMansHo o [apero.
- IHpobaema «Be3duaeTHHra»

H3 npoBeaCHHOTO BEIMIE allaTH3a MOXKHO 3aKIIFOYUTE, YTO B PABHOBECHH C

J00pOBMIbHBIM (PUHAIICHPOBAHMEM BO3MOMKHBI CHTYAIMH, KOT/Ia HEKOTO-

pbie nOTPeOUTCIN HC ACTAI0T HUKAKKMX B3HOCOB Ha QuuancHpoBanme 00-

wecTsenHoro onara. Taknx norpebuTeieil Ha3pBAIOT «OC3OMICTHUKAMIY.

Hanpumvep, ecam B Touke paBHOBECHA X NPEJETLIBIC HOPMBI 3aMCLLICHHSI

BCEX YYACTHHKOB PA3JIMYAIOTCS, TO PABEHCTRBO MPCUEIBHON HOPMBI 3aMC-
P

IUeHus MRSf‘_ (¥") COOTHOMIEHHIO IeH —_ BO3MOXKHO JUIUb S OAHOTO
£
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Pazden V. Dduacke pornku: obwecmsenivte braza

M3 YUACTHUKOB. 3TO O3HaUacT, YTO eC/TH B pasHOBECHH 06IIecTReHHOE Oa-
10 { TIPOM3BOAHTCS, TO €0 MPOH3BOACTBO (JUHAHCHPYETCS JIHIE OOHWM MO-
TpeOHTETEM ¢ MAKCHMAIBHOH ITPENENbHON HOPMOH 3aMEITICHHL. DTO CIACTYCT
U3 YCTOBHH HEpBOIO MOPSIKA JUTd 3a7a4y norpedurens: 1t modoro yyacT-

: )
HUKa k JIOIDKHO BRITOMHATRCH yemosre MRS! (¥°) < <Li gy pgst S(x )= l_i
P, Py
ecim £' > 0. Taxiv 06pasoM, BCe YIACTHHKH, KPOME TOFO, KOTOPBIH HMECT

MAKCHMANLHYIO TPCASNBHYIO HOPMY 3aMCHISHH S, HC ITATAT 34 00IISCTBEH-
HOC Onaro, T.C. OKA3LIBAIOTCS «Oe30MIeTHHKAMIDS.

IIpumep 22.1. Cay4yail KBa3HIHHEHHOH 3KOHOMHKH,

[MycTs npeanoureHus noTpeQUTE/IeH OMUCHBAKTCA KBA3HITHHEHHBI -
MH DYHKIIAMY TIONE3HOCTY BrAa u* (x, m* ) =v*(x) +m*, e x — obmem
norpedricHus o6ceTBeHHOTO B1ara, a m* — noTpebnenne arperupoBaH-
HOTO yacTHOro 6nara. IlycTs HpoH3BOACTBECHEBIE BO3MOXHOCTH 3KOHOMH-
KH OITHCHIBAKOTCA (PYHKITHEN H3AepKeK c(qg), KOTOpasd ITOKa3biBaeT, KaKkoe
MHHUMAJIBHOC KOJIMYECTRO HACTHOTO Ohara HeoOX0AUMO sl MPOH3BOI-
CIBA ¢ eIHHHIT 00UIeCTBEHHOTIO 6:1ara (310 QyHKLA, 00paTHAag IIPOU3BON-
CTBEHHOH (QYIIKIHMN).

Ecnu ofmectennoe 6raro npouzsoures (X >0), TO ypaBHCHUC
CamMyansCoHa U TAKOH SKOHOMHKH IIPUMCT BUI

2V E =@

PaccMmoTpuM paBiioBecHe ¢ 100poBONBHBIM (DHHAHCHPOBAHUEM UL
KBASWJIMHEHON 3KOHOMUKH. ByaeM cuMTaTh, 4TO LICHA 4acTHOTrO Onard
paBHA eINHHIIE, H 0003HaUMM Hepe3 p LieHy obmecTBenHorO 61ara.

Pasnosecue ¢ dobposonvubiM (hunancuposanues ons xeaawzuﬁeu-
nou sxonomuky — 310 Habop (p, f, X, §) TakoH, 4To: .

1) (% %) — pemeHHe 3ama4n HOTpEGHTBJIH k: TN
A T S .';:1 Inax ( (-x) +m ) e ::.‘f'\_:i.'. . .:-" Py

20, F20

ko ok ok ko 2
T +m o sw, O (P -
- P

]
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Aexyus 22, Qbwecmeennvie 6aaza. Heaghdexmusnucms paenosecus 8 skoHoMuKe

2) ¢ ~— pelweHne 3344y IPOU3ROIUTES max ( pqg— c(q)) IIpH Le-
1

Hax p;

e

" - byl - oyt ‘: — M s
3) BLUTOMHCHET GaNaHCH! T1a BCEX PHIHKAX: X = ¢ M 2 m- =0, —c(g).
p

3aMCTHM, YTO OIOMKCTHOE OrparHyeHue MOTPEeOUTENd B TOUKE Bbl-
Gopa BCcerga BLINONHSETCH KAK PARCHCTBO. JTO MO3BOISIET 1AM BERIPA3UTE
CHpOC Ha YacTHOE Onaro u3 3roro orpanudenus (IPCANOIAras, 4To 3T0T
CHPOC MQIICKUTEIEH) U 1I0ACTABUTE BCE OFPAHMYCHH 3aJIaui OTpebHTe-
11 B IeleByt0 QyHKOME, Npeodpazosas 3amauy B sanaqy 603) CIIOBHOI
OTITHMH3ALIHH! |

: I +£‘
maxv*| — ——¢* +(0 + 0 np) |,

o
120 P RERAR N SN PE RS S 155 K O

MPHYEM CITaraeMHe of W 0°7( ) MOHO OTKHHYTB, OCKOMBKY 3TO KOH-
CTAHTBI, KOTOPEIE HEKAK 1€ HOBAMIOT Ha PE3YIbTaT ONMTHMU3aniH. Takum
00pa3oM, U3 3a8a4H NOTPEOHTENT HMCEM

b -l—v" ()-120; —v"(H)-1=0, ecnn {* > Q. R

U3 3aaupr GUPMBL HAXOTUM!
— L) - —
F—c(@Y<0;, p—c'(g)=0,€¢MM 70,
[Tpeanonoxum, yro ¢ >0 (obmccrBennoe 6naro npoussoauTed). Torna
£y ~ £

c(g)=pzv (X),
IpHYEM JUIA HEKOTOPOTO TIOTpeOUTENd &k MOCNEHEE YCIOBUE BRITTOHAET-
¢l KaK paBeHcTBO (eciin ofmecTBenHOE HIraro NpoOW3BOHTCA, TO I{TO-TO
€I'0 IOJIKCH thHaHCHpOBaTL) ’
Urak, p =" (¥), 103TOMYy PABEHCTRO BOSMOYKHO TONEKO AILL KAKO-
ro-To noTpeburens &, 11 KOTOpOFO permuna v (¥) MakcuMansia, J1o

03HauaeT, uTo ecym Bee v (¥) pasnumunsl, To obmectsenHoc Graro Gu-
HAHCHPYET TOTBKO OHH ITOTPEOHTEN, KOTOPBIH €T0 BBIIIC BCCX LICHHUT!

NGy=p= max v* (x)
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Pazden V. Quacka peica: obwecmsennvie 61q2d

Ecnmu nonesnocts Beex norpedurenct, KaK Mbl PAHES TIPEINIONAralH,
g Lo~
He yopBaer o x (V' (X) 2 0) mxors 6s1'y 0AHOTO MOTPEBUTEIS CTPOTO BOPA-

craeT (v*'(i) > () xoTA OBl 1 OMHOrO NoTpcOUTCIL), TO Evk’ (X) > (@)
k

T.¢. Hapywaercs yeiorye [lapero-ontuManbHOCTH.
Ecint Bce hyHKIMH v* (-) — BO3paCTAIONHE H BOTHYTHIE, (YHKIHS
u3nepxkex c(g) — BO3PACTAIOMAS M CTPOTO BRIOYKIAs, TO QyHKIUA

Q= 2 V¥ (x) = '(x) aBaserca yOpIBafONIeH H NOTOMY, €cal (%) >0=
k

=0(x}, To ¥<X, rac x — I[lapeTo-ONTHMAILHbIH YPOBCHD [IPOH3BOA-
cTBa ¥ norpedacHus 00ILEeCTBEHHOrO Qutara, T.€. B pPaBHOBECHH HMEET Me-
C10 HEJOUPOHIBOACTBO 00iecTBeHHOro Onara. [Ipnuyiza HeJOTPOH3RON-
CTBA B TOM, YTO KayKABIi WHAWRY/T HE YIWTHIBAET, 4T0 CI0O peuIcIne o (pH-
HAHCUPORAHUN 00IecTRENIOra dnara BIeUeT MOM0KHTENbHEIH BHCILHHIMA
3QPeKT IBi OCTANBHEX (NMo3BoNas HM noTpeduTs foabule), 1.6, BCE 110~
TpeOHTEIY 3aNHTCPECOBaHbl B YBEAHIEHMH KOiNHIecTsa O0IeCTREeHHOTO
Oiara, HO HEKTO HE 3aMHTEPECOBall B YREIUHCHNY CBOSTO BKJIAAA B €ro
dunancuporanue (mpobaema «be3duIeTHIHKAY),

PaceMoTpusM wacTHEBIN citydal, Kora scex norpedureneid MOXKHO
3K30TEHHO NPOPAMKHPOBRATE 10 HX NMPCACTLHON OEHKC 00UIECTBEHHOIO
Onara, HaxpuMep:

v x) <V (x) <<V (), Vx> 0.

Torna, ecm obuiecTBeHHOE G1aro 6ymeT npou3BOAUTECA B PaBHOBE-
CHH, QHUHANCHPOBATL €ro OyAEeT AWML YYACTHHK M, MOCKOIBKY
D= VM(E) >y () u wwt moboro k<M ero sknag t* =0. DTy cHrya-
M0 JIETKO H300pasuTh rpaduueckH (puc, 22.1). B nannoM cny4ae morpe-
OuTens ¢ MAKCHMANLHLIM HOMEPOM M LEeHUT 00LICCTBEHROE Braro BhINIE,
YeM APYTUe€, H B PC3YILTATC B PABHOBECHH 1IPOH3BOUMTCH TAKOE KOIMYEC-
¢TBO 06meCTBCHEOrO Gnara ¥, npH kotopoM v (X) = ¢'(¥). Kak MEI BH-
JMM, B 1aHHOM nipumMepe OyAeT UMCTh MCCTO HCAOUPOM3BOACTRO 00me-
CTBCHBHOIO ONara 1o CpaBHCHHUIO ¢ ONTHMANBHBIM KOJIMHYCCTBOM X, KOTO-

poc onpeaenseTed ypasHecHueMm CamMyILcoHa ka (X)=c'(%).
. "
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Hewxyun 23, Pewenue npotnemul «besburermnukay, Pasnoeecue ne Jfunoaro

e ,.:. ey

cq

M) e e

' (x)

x x X, q

© Puc, 22.1, Dderr HeAOUPOU3BO/ICTER OOIECTBEHHEIX Gar
C B KBA3HWJIHHEHHOMH 3KOHOMHKE . . - .

. JNexums 23

‘Pemrenue npob6iaeMbl «Ge30MICTHHKA»,
PasnoBecue nmo JInnaasaio u gojaesoe
(GuHaHCHpOBaAHUE 00UICCTBEHHBIX OJ1ar

B npenniayntelt nexnny OLUT0 MOKA3aHO, ITO PABHOBECHE ¢ JOOPOBONE-
HBIM (DHHRHCHPOBAHHEM, KaK IIPABHIIO, IPUBOAHT K HE3GQEKTHBHOMY pac-
NpeIeeHHI0 pecypcon. MOMXHO JTH B 3KOHOMUKC ¢ 0OLIECTBEHHABIMH Olrara-
MH KaKHM-TO 00pa30oM JOCTHrHYTE [lapeTro-onTuMaisHOTO pacipeiene s
TOCPCACTBOM LICHOBOTO McXaHu3ma? JToro MOXKHO JOOHTHCSA, €CITH COOT-
BETCTBYIOLLIM 00pPa30M MOM(HUEPOBATE HOHATHE PABHORECHS. B phIHOY-
HOM PABHOBCCHH BO BHYTPCHHCH TOUKE MPEISTFHBIC HOPMBI 3aMEIUCHHS
PaBHBI COOTHOIICHHUIO IeH, a B yelroruu CaMyanscona He TpelyeTca pa-
BCHCTBA ITPEACABIIBIX HOPM 3aMEIenHg, T.e. B [lapcTo-onTHMAIBHOM pac-
TIPC/ICICHHH OHH MOTYT pasnuuarhes. J1o3ToMy HeoOXouuMo 0TKa3aThCS
OT MPEANOCEUTKY O CAMHBIX LICHAX H BBCCTH HHAMBHYa/bHBIE LICHBI 00-
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Paszden V. Puacko proica: obupecmeennie tuirgea

HIECTBCHHBIX Quar Ads noTpeburered. 2Ta HACA O NMCPCOHHGHUMPOBAll-

: HBIX IICHAX 0ONMECTBEHHLIX OlIar Owlna mpeanoxena JINHnaieM U COOTBCT-
CTBYHOLYIO KOHLEIILHI0 PABHOBCCHA NMPUHATO HA3BIBATH PASHOBECUECHM
Junoas.

PaccMOTpUM Modenb pagrosecus ¢ UHOUBUOYARBIBIMUY YeraMi, WITH
paBHoBecue Jupaanga. Ilyetk kaxoaniit noTpeOYTENs OMIAUMBAET JTUIIE
Y4CThL PHIHOYHOI LCHBI 00uiccTReHHOTO Oi1ara, 1.¢c. 9Ta ucHa O0LIEeCTBeH-
goro Giara cBos 1A Kaxa0ro norpedurens. O603HaYHM HHAHBHIYAIIE-

- HYIO I[CHY /-0 OGIIeCTRCHHOTO fara U A-To WHAHBH/A uepe3 T, , Tora
3ajaua noTpeduTENS IPUMCT BUI s

hl .
P

. P T A Xk T I S A
R S R T T 18 k _k k k k R e
o ETa‘xi +Epix£ Szpi(l)f +6 nj(p)' L
Lo R !‘gf‘ f>!' f'}'!' Lt .

| Bre/ieHnc nepcoHHUUMPOBAHHDIX 1EH MOYKIIO MBICITHTH KAK CO314-
* HHC OTAGIEHOIO PbIHKA 1L KaXA0I0 NOTPe0uTeNns no BeeM 06IIeCTBeH-
_ {bIM Garay M, Takum 006pa3oM, B MOHGHIMPOBAHHOM SKOHOMHKE 0IILe-
© cTBewHLIe G1ara BLICTYIIAIOT KaK OOBITAbIE HacTHble 6:1ara. JIns TOro uTo-
" GBI B pC3yABTaTE BCE MOTPEOUTETH MOTPEOIATH OAHHAKOBOE KOJTHIECTRO
 KaKgoro obmecTBeniloro Onara, BBeieM OTPAHHYEHHSA H3 TCXHOIOTHI
' NPOM3BOACTBA OTHX GIIAT, T.C. HA MIIHBHIYATH3HPOBAHHLIC PHIHKH Gy/ICT
" MOCTYNaTh OOMHAKOBOE KOTHYECTBO MOIH(HLHPOBAIHBIX «4aCTHBIX) Giar
KaX/I0ro Turna. B pesynsrare 3anaua kax/108 GUpMBI J0KHE OBIT H3ME-
HEHa CIeIyIONMM 00pa3oM;

max| 3 DTy, + XY,
- L

B U sy i>r o N

T L T SR T .
s e . ) yij }’!ff' Voisr o

OnHako €CIH TO/ICTAaBUTH OrPaHHHEHHS IO NMPOH3IBOJACTRY 00IIE-
~ CTBCHHBIX Gar B neneryro QyHKIHIO, TO 331a4a MPOHIROAUTEISA IPUMET
- CTAHOAPTHBIM BHA;
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Hexyun 23, Pewienve npotinemnr «besGuremunniay. Pagnveecue no Jlundano

i ' £ ‘ i . .
R N I S isr k i>r . . K " g :
o ¥ -{'{','.;:._.h;,, . e Fj (yJ ) < O; ' S )
; co MARYPY,
F < O AR = BT £ S
f:-!;-‘._-__m :_{.;: e W . :'.:: _‘!-? V:'.'. -,‘.:'.' T J‘ ( } 7 ) - ’ o 2 . I “" ..;;' s P 5
LN <y et -
CTAC p; = T, DA BCCX K& 7. 5 B Y '
FL T ST 4

Onpencnenne

HaGop (p, %, X, y) Oynem waswiBath pasnosecuem JTunoars, ecim
BBIITONHEHELI CIEYIONIHE YCIOBHSL!

1y s suoboro k wabop ¥* — pemenue 3aj1auu £-ro norpebureis
npu reHax (p, 1);

2) 14 MoGOro j BEKTOP YHUCTBIX BBLITYCKOB Y; — PEIISHHE 3a1dHH

— -~ =K
knpowmssonurens npy uedax p, rac p; = ZTi IS BCEX Kk < 7

k
] » _ - ~ ~h -~
3) suts moBoTo § > 1 Z fsc)l.+2yﬁ W pi(z{xi htﬂj—Zyij)=D
i j . k J. Laea
u 1A moboro i<r :Z»{’U" 0
J

Iloucmy paBHoOBecHe no JIMHAAMKO TTO3BONSET PEMIHUTE NpodiicMy
HEONTHMAIEHOCTH NMpH Hasudun obimectrennbix Omar? CyTes pemenis
Jlungana B o, yroOul TpakroBath obmccTreHHOe Onaro ans mo6oro
HOTpedHTeNs KaK OTACIBHBIH TOBAp co crocH neHoH. Kaxknoc oBmecTtaen-
Hoe 61aro 3ameHsAeTcA Ha M 9dacTHRIX Ojar ¥ B 9KOHOMHKE CTaHOBHTCH
rM + (N —r) dactHrX Ouat. Takum 06pazoM, CO31AETCH NOTHAL CHCTEMA
PBIHKOB, H B 3TOH MOAM(PHIHPOBAHHOH DKOHOMUIKE HMETOT MECTO BCE CTaH-
J3PTHBIC PE3YJILTAThl TCOPHH OOIIEro paBIOBECHs, 4 HMEHHO UCPBAs U
BTOpag TeopeMbl OIarocoCTosHus.
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Pasoer V. Quacko petnka: obujecmeennvie Onuza

Yreep:xkaenne 23.1, Ilepsasi Teopema 01arocoCTONHHSA X1 PAB-
Hopecun Jlunaans.

Ecnu (p, %, X, ¥) — paBHOBecHe JIMHAAIA B 3KOHOMHKC ¢ 0OLIC-
CTBEHHBLIMH 61araMu @ IIperodrcHus norpedurenei T0KaIbHO HEHACH-
ugaemsl, 10 (X, y) — [Tapero-onTumManernoe pacupeieiienue.,

Yrrepaxaenne 23.2, Bropas reopeva 6J1arococTostHus 11 pag-
HopecHus JIuumand,

Hycre (X, ¥) — llapeTo-onTHMansioe pacupecicHIc B SKOHOMH-
Ke ¢ 00IICCTBCHHLIMH OIIaraMH, B KOTOPOM X° >> 0 it Beex . Eci mipo-
H3BOICTBEHHBIC MHOKECTBA ¥, BBIYKJIBL JUIsl BCEX f, TIPEAIOUTEHHSA BCEX
noTpeOUTEIeH BRINYKIIbI, TJOKAIBHO HEHACKITIAEMBI i XOTA OBl T OHOTO
noTpedUTE/IA CTPOro MOIIOTOHHEL, TO CYIECTBYIOT UCHH (P, T) U TpaHce-
(EPTEI TAKHC, 4TO (P, T, X, ¥) — paBHOBCCHE L0 JIMHIANK B 3KOHOMHKC
C TpaHC(pepraMH.

MeI re GyneM CHOBA JTIOKA3BIBATHL TCOPEMB! O11aroCOCTOAHMA, MOCKOIIE-
KY JIOKA3aTCIBLCTBO B TOYHOCTH MOBRTOPSIET J0KA3ATEILCTBO, IPHBEICHHOE
palice, NpH pacCMOTPEHMH JKOHOMHKH € 4acTHbIMU Dj1aramu, a nuib yoe-
IHMC3, 9T0 paBHOBCCHE 110 JIMHAQIO py AHQQEPEHITNPYEMOCTH COOT-
BETCTBYIOMWHX QYHKIHI yHOBIETBOPAET ypaBHEHHIO CaMyIbCOHa,

HTak, 0603Ha9uB uepes of MHOMUTENS Jlarpamika, COOTBETCTBYIO-
WA GHO/OKETHOMY OTPAaHHYENHIO 3aa4K k-ro motpeGuTens u uepes P,
MHOKHTENS Jlarparka, COOTBEICTBY IOIMH TEXHOIOTHIE CKOMY OIPaHHYe-
HHIO j-T0 NPOH3BOMHTENS, HOIYYUM CAEAYIONIHE YCIOBHS IIEPBOTO MTOPSII-
Ka JUIs BHYTPEIHEro pemenus (X° >> 0):

auk(fk’) ok~
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Aexyug 23. Pewenue npofinemu «bestwemnuxay. Pasnoaecue no Jiundain

ycrb s —uvactHoe 6i1aro, xenaemoe To0sIM HOTpedHTeeM &, TOT-
A (-
40
ox,

nonoxuTensna p. > 0. Orcrona:

I > (), CIIC/IORATCILHO, >0 n paBHOBECHAd LCHA Takoro Onara

T

. ZMRSIBEY CCRE L S e M .

koo

ot (ot 44atp, b
5 (OF (3.)/0dy, .
:? :BJ( )(?j_.'}/ yu’)zMRT:‘J(E)

Kax MBI BUAWM, B 9TOM CILy4ae PABHOBECHOE PACTIPCICIEHHC YI0B-
AeTBOpAET yparHeHI0 CaMyalbcona.

Hrak, papHOBecHe o JIMHAAMIO MO3BONACT peUIUTE NpodaeMy He-
2¢beKTUBHOCTH PARHOBECHS IPY HATHIMH OOIIECTBEARBIX Giat, RO 11D -
TOXCHHBIH JIMHAANEM MEXaHH3M IBIISIETCA CKOPEE TEOPETHUSCKIM, HEKe-
JH IPAKTUYECCKAM PELICHUEM ITPOOIEMBI, IOCKONBKY Cr0O Kpaiiie CIIONHO
peanm3orats. MTak, odparuMcs K opobneManM, ¢ KOTOPBIME MBI CTONKHCM-
CSl UPH peai3anum JanHoTo MeXaHHu3Ma.,

[Ipcxae Bcero, MOACTE HHHBHTYATBHEIX PRIHKOR [IPSIOJIAracT KOH-
KYPCHTHOE 110BCACHHE YHYACTHHKOB PLIHKA, HO 113 HITHBHIYIbHOM PBIH-
ke OyJeT TOJNBKO OJMH IMOKYIATCITb, H B 3THX YCIOBHUAX MPEANOCRUIKA O
KOHKYPEHTHOM ITOBEAEHUM HE ONpaBaaHa,

Kpome Toro, yroOsl peticHHE padoTallo, MBI JOKHE 06CCIICIUTH
HCKITIOYaEMOCTh H3 TTIOTPeOIeHNA HeNJIAaTe IbITHKOB; JT000H 10/KeH OblTh
YBEPEM, 9TO TIOIYUHT TORAP PORHO B TOM 0{/beME, B KAKOM OH €I0 OILIATHII,
Y 4TO, HE OIUIATHR TOBAP, OH HE MONYYHT K HEMY JOCTYIIA,

TpyaHo pcanu3oBaTh 1 MCXAITH3M (EHTPaTH30BAHHONO ) HA3HAYCHU M
nepcoHnpUIHPOBAHHEIX LcH. COTMacHo YCIOBUSAM MEPBOrQ MOPSAKA ITH
IEHBl AOMKHBL ObITH IPONOPLUKOHAABHE NPEE/ibHBIM HOPMaM 3aMe-
INEeHHs] HHAUBUIOB B COOTBETCTBYIOIEM [Iapcro-0lTHMAIBHOM pacnpe-
NEJICHHH:
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Pazden V. Duacko punra: obujecmeennsie Gaaza 17y,

MRS, v iy = SRR ST
I e I
k &
JIts TOTO YTOO B! YCTAHOBUTD LICHBI Ha HYXKIIOM YPOBHE, HE0OXOIHMO HMETD
UHDOPMAITHIO O NPETIOYTEHHAX NOTPEOUTENd, a T, B CBOIO OYepelb, HE
3AHHTCPECOBAHEI B IPaBIHBOM COOOLICHUM 3TOH HHPOPMAIIHH,

BBuay ncex aTHX mpoOICM NOMEITACMCS NPOAHANU3HPOBATh HEKHC
aJIbTePHATUBHBIE MEXANu3Mbl (pHITaHCHpORANHS oduiecTBEHHBIX Onar. M3
PAacCMOTPEHHOI0 PENICHMS CIIeAYET 1103aHMCTBOBATE HACHO O TOM, 4TO KasK-
AL VIACTHHK JIOJIZKCH OMIAUMBATH JIMIUb HEKYIO JOJI0 B 001LeH [eHe enu-
el o6mecTrennoro Omara. UTak, paccMOTPUM PABHOBCCHE C JOJICBEIM
(prnancupoBanucM 0OLICCTBEHHBIX Dnar.

Honepoe pHHAHCHUPOBAHHE O0IICCTBEHHBIX Oaar -

ByjieM mpearmonararhb, 4To BRI KaKI0TO YUACTHHKA B (b;mancup(mar;ﬁé
0b1IcCTBEHHOrO 0nara yCTaHaBAMBACTCS AUPHOLHO HA OCHOBE Olipejlesie-
HUSL JJOJTH KOKIOTO MOTPeCHTENA B TOKPHITHH NI060H BOIMOKHOM BEITHYH-
Hb! OOIIECTBEHHBIX PACXOJIOB: 8¢ — noma k-ro norpeuter B hHIancHpo-
BaHHH {-ro Gnara (OyacM IMpCAnOnarars, YT0 JOMH HC 34BUCAT OT 00beMa

MPOU3BOACTBA ObuEecTBCTIHOTO Onara) u Zﬁf =1 ans Kaxnoro oduic-

crecHHOrO Giara i. B pesyibrarc B3Hoc k—roknmrpcﬁnrcm Ha (DMHAHCHPO-
BaHMeE i-T0 06ImecTBEeHHOro GIara COCTABHT & p. ;.

Kenaemuiit 00BeM TOTPeONeHNUS 0OMIECTBETITIONO BIara JIMT KaX o=
r0 Y4aCTHUKd HAXOJMTCA U3 PELICHHS CISAYIOWEH 3a a4 |

k k .

. , ”. . __.’ o k k ,k k k . ._1__' :.>..:,:’r_-?_(. . i .‘\...I‘::' Lo
28 px Y o S pot 4 YO (p).
i<r i>r j SRR

o Onpeaenenue

Pasnosecuem ¢ donesvim hunancuposunuesm Hasbsaerca Habop
(P, ¥, ¥) Takoil, 4ro: |

1) ans moBoro & HaGop ¥ — pelleHne 3a/@4H TOTPeGHTENS TIpH
IeHax p;
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Aexyus 23. Petuenue npotemol «beztbutemuuray. Pasnogecue no Jtundaao

2) i moGore j BEKTOP ¥, — pEIIEHHE 3aJa9H IPOH3BOUTCI:
- max py;;
. yJE}'

3) BRINOAHCHB! OATAHCHL ITO YACTHBEIM W OOHICCTBCHHEIM OIaram:

4 . — .~ =~ ~k o ~
151 moboro i > r Exf <O, +Eyij u p; 2«‘% — 0y, _2}’;;;
2 J

j
I modoro i < r ”_I_":g ZJU

Ecnu Obl B pC3IyNLTATE peIIeHUS CBOHX 3a71a4 BCe Horpefimenm
TIPEOBABIIM OB CITPOC Ha O/IWHAKOBHIH 06heM QOITIeCTBEHHBIX O1aT, TO KO-
HOMWKA OKa3anach Obl B PABHOBECHM, HO IIPH 1IPOU3BOJBHO BRIODAHHBIX
HOIAX Sf BpAJ JIH ClLIPOC PasHBIX NOTpebuTeneH na kaxinoe 001ecTBeH-
foe 01210 OKAKETCA OJIMNIAKOBLIM.

Crnenyer OTMETHTB, YTO TIPW HEKOTOPBIX CIIEIHATLHRIM 00pa3oM Mo-
JIOOPaBHBIX 01X (DHHAHCUPOBAHUA KOHCCHCYC MEXAY YYACTHHKAMH OT-
HOCHTC/IBHO 00BCMOB IIPOM3BOACTBA OGIECTBEHITLIX OMar BCe e BO3MO-
SKeH. Bamefrma YTO €CITU JIONTH BEIOPAHB! TAKUM 00pa3oM, uTOORI 8" = 'r:r ,
e ’t —- HHIHBHAYANH3WPORAHHBIE HEHBI JIMHAAIIA, TO paBHOBGCHe Ju-
Jans 6yne'r U PaBHOBECHEM MpH 0IeBOM (HHAHCHPOBAHUM H, CIE0Ba-
TEIBHO, IIPU JONEEOM DHHAHCHPOBARUU MEI IIOJIYUHUM KOHCEHCYC 110 OTHO-
HIEHUI0 K 00beMaM IPou3BoAcTEa o0mecTReHHEIX Oar, Ho aTo Bo3moxHO
T TPH CTISTIHATILHBIX JOJIAX, 2 UMEHHO!

_ 8p, B MRSHD
LY YE MRS
k
T.€. AONH JODKIEI OBITH NPOMOPIHOHANKHE! MPEAEILHEIM HOpMaM 3amc-
merns, Kax Mbl 00CyxIa/10 paHee, pealiu30Barh Takoe PaBHORECHE QyIeT
NpoGIIEMaTHYHO! ¥ YIACTHHKOB HCT CTHMY/IOB BBISBIIATh CBOM HCTHHHBIE
IPEANOYTCHHA, HOTOMY YTO MMCHIIO T€ TIOTPeOUTCIH, KOTOophIC OonbLIE
nensiT o0mecTBeHIIOC 611ar0, BEINYK/ICHE! 6y/TyT HeCTH U 00JIBIINE PAcXo-
JIbI TI0 €70 (HMHAHCHPOBAHHIO.

Hrak, noacBoc pUHAHCHPOBAHUC TO3BOJLICT PEIIHTE MpofncMy «0e3-
OureTHHKay, BO3NHKAIONYTO NpH J0OpOBOIBHOM (DHIAHCHPOBAHHH, HO
CTanKHBaeTCs ¢ IPOMICMOH BBIABICHUS NPEATIOITEHUI (B CHTYalMH, KOT-
7138 3KOHOMMHYCCKUC ATCHTE! MOTYT OBITH 22aHHTCPCCOBAHL! B MAHMITYIIHPO-
BaHUH A0CTYDIHOH HM JaCTHOH HHpOpPMAaIHE).
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Pazder V. tbuacko punka: obupecmoeenneie braza

PaBsHoBecHe ¢ J0/1eBbIM (PUHAHCHPOBAHHEM
HpPH roJOCOBAHMH,
Mexanusm I'poBca — Kuaapka

Mexanu3M roJIoCoBAHNSA

Kak 651710 MOKa3aHO B IPCABIAYLICH JCKIHH, TP MPOH3BOILHEX JOIAX
BPAJ TH YI2CTCH IOCTHYE PaBHOBECHA (KOHCENCYCa) OTHOCHTEIBHO 00be-
MOB [IPOM3BOICTBA O00IIECTBEHHBIX 011ar, @ IIOTOMY BCTAET BOMPOC: KAKHM
K¢ 00pa3oM B IAHHOM CJ1ydac OyAyT BbIOMPATLCS 3TH BEAUUHHBL? OIuH 13
CaMBIX pacpOCTPAHCHHBIX MCXAHM3MOB IPHHATHS 001ECTBEHHBIX pelie-
HHAH — 9T0 MEXaHM3M rol0CcOBAHUA.

Uraxk, GyieM paccMaTpHBaTh PABHOBECHE € JIOMEBBIM (DHMHAHCUPOBA~
HHEM, [Ae A7 COIIACOBAHHMA MHEHUH noTpeOuTene oTHOCHTENBHO 00he-
MOB NOTpeOierna o0mecTBeHRBIX Gnar HCTIoNb3yeTces MEXaHH3M TOI0COBa-
HusA. [IpH ronocosanny MOTPEOUTETH HCXOIAT U3 CBOMX IIPCANIOYTCHHH OT~
HOCHTETLHO HAOOPOB 00MEeCcTBEHHEIX OTar (IpH 3a/TAHHLIX PHIIOYHEIX LIC-
HaxX M CTPYKTYpe OOIIECTBCHHBIX pacxonos). [t Toro 4To0s! onpe e uTh
NpenIouTeHNA NoTpeduTenei Ha pe/ly IEPOBAHHOM MHOMXKECTBE, BKIIIOYATO-
LIEM JIMLIL 00LECTBCHHBIC OTara, MOCTynHM creayroluuM obpasom. 3aduk-
CHUpYyCM NOTpcOICHHE 00I1ECTBEHHRIX OIIar Ha IICKOTOPLIX IO CTHMBIX Be-
nH9YHHax (X, ..., X,) W HANIEM IPH JAHHBIX IEHAX MAKCHMYM MOJIe3HOCTH
nOTPCcONTENS & OTHOCUTCIBHO YACTHBIX OJIaT, pCLIMB CHELYIOLLYIO 33)1a4y:

I

| k= -k k
Cmax u (X e Xy Xppps e Xy) o
xr—]! ey XN : . P
281' P;Xﬁzp.-x; < pw +20;Pyj- ‘ ;
i<r >y J

B pesynrrare, paccMaTpHBas BCEBO3MOKHEIC HAOOPB! OOIICCTBEHHBIX
G1ar, MBI IONTYSIHM PEYLHPORAHITYIO (PYHKIHIO OACIHOCTH 7 (X,, ..., X, ),
KOTOpas COMOCTaBNAeT JHoboMy Habopy o6mecTBCHHAIX Oar MaKCHMAa/b-
HOE JOCTHXMMOE 3HaYCHHE NOJIE3HOCTH B JaHAOH 3a1aue.
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Aexyun 24, Pasnosecue ¢ doresotnt hunarcupoaanuem npu 2on0cosaum

Hanec, ucnone3ys Ope;InouTeHH DoTpefuTeneH OTHOCHTEIIBHO o0LIC-
CTBEHHBIX Ou1a1; IpeACTABUMBLE PeIYLIHPOBRHHLIMH (PYHKIUAMU ONE3HOCTH
it (X5 ..y X,), PACCMOTPHM HAHOONIEE PACTPOCTPAHEHHYO TIPOLCAYPY KO-
MEKTHBHOTO BLIOOPA: TONOCOBAHKE O TIPABIUTY HPOCTOTO OOMBIINHCTBA. . » -

Onpcaercnuc

[Iycte X — MHOXCCTBO alETCPHATHR (B HAINe# 3a/1a4e 0TO Paziny-
k

HBle HAGOPb! OBILCCTBCHHBIX 6ar) 1 {>},., — Hab0p IPEANOUTEHHIT 110-

Tpebureneil (B TaHHOM CIIyUae iipencTasuMbiit PelyHpOBAHHEIMH (HYHK-
MUAMH TONIC3HOCTH #° (X, ..., X.) ). AnbrepHaTHBa X € X Ha3wmaercd pas-
HOBECUEM IPU 20I0COBAHUL HO NPAGUTY NPOCHO20 BOABUUIICINGA, CCITH HE
CYMISCTBYCT TAKOH AllbTEPHATHBEL x' € X, KOTOPYK) DOMLILUAHCTBO NOTPC-
OuTenei mpeIoYNTaeT ATbTEPHATHRE X.

Pasnosecuem ¢ doneaniM QUHANCUPOSAHUEM HPU 20A0COBARUL KU OC-
HOGe Npasuaa npocmo20 borvuwuncmea vassipaeTes Habop (p, X, V) Ta-
KOi1, ¥TO!: |

1) s moGoro k Habop (X,,,, ..., £y ) — PEIIEHUE 3a1a9H TOTPEGUTE-
NATpH UeHax p 1 06beMax DOTPeOICHILT 00IICCTBCHEEIX O1ar (X, ..., X, );

2) (%, ... X, ) — PABHOBECHE NIPY TONOCOBAHMM IO IPABHIY IIPO-
cTOro OONBUIMHCTBA JITSH AONYCTHMBIX &JETCPHATHR, 33JIAHHLIX MHOXE-
cTBOM Habopos obwiccrBeHHBIX Onar X, ..., X,, w #Habopa npeaiourc-
HHH, 381aHHBIX QYHRIMAME §7° (*);

3) juts moGOIO j BEKTOP 3aTPAT-BBITYCKOR ¥, — DPEIIEHHE 3a,1a4u

MPOH3IBOAHTEIL NAX Py
Y€

4) BBIIOJHCHEL OAIaHCH] TT0 YACTHRIM U 0OUICCTBEHHBIM Oiaram:
o Tk e Y ~ ~k _ = > -
R E.Xi S[ﬂi+2yfj " p Zaf—(ﬂi—z}’ij ‘v’z>r,
_ k i k i

X, :2)’;} Visr. O
-
BriGop xoaruecTsa oONMEeCcTBeHHBIX G)ar ¢ MOMOIIBI FOIOCOBAHMS
NpoCTHIM GONBIIMHCTBOM CTATKHBACTCA CO CISmyromcit npobiueMoi. Ta-

KOC paBHOBECHUC CYIICCTBYCT TOJLKO MHPH JOBOJBHO OTPAHHYHTCIBHBIX
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Pasoen V. druacko purka: obwecmeennne tiaza

npeanonoxesnsx. M3necTHEIH mapagoxe Konjaopee mokasnIBaet, 4To aaxe
B 9KOHOMHKC C TPCM# YHYaCTHMKAMH PARHOBECHE [IPH FOJI0COBAHHH MOKET
HE CYUIECTBOBATHL U IPU KOHEYHOM HHCIe ajlkTepHaius. KpoMe Toro, gaxe
ECJIH PABHOBCCHC CYIICCTBYCT, OHO MOKET ObITh He ITapeTo-onTHManbHo.
Brencu yenoeud, rapaHTUPYIONIHE OTCYTCTBHE Napanokca Konjgop-
ce. Jng 3TOr0 HaNOXHUM OrpaHHUYCHUs Ha IPEINOYTEHUA YHACTHUKOB, a
HMEHHO: NOTpebyeM, 4To0h! IpCANOYTeHNA OBITH OXHOMIKOBBIMH. (M3BE-
CTHO, YTO OJTHOMMKOBOCTEL NPCINOYTEHHH MO3BONAET TapaHTUPOBATE CY-
DISCTBOBAHKC PABHOBCCHS TIPY FOOCOBAHMH).
| PaccMoTpuM Jaiee cliydaii 0HOro 001IECTBSHHOrO TOBAPA, TAK YTO
. MHOCCTBO QJIETePHATHE X —— 3TO MHOXECTBO HEOTPHUATEIBHEIX Jeii-
;___CTBHTGJIBHLTX qucelt.

Onpenencrue

k
()rHomcmie NPEANIOITEHAS > NMOTPCOMTCIS &, TIPCACTABICHHOE (PYHK-

- mHed i (), onpeAcscHHON HA MHOKCCTBE anssrepuarus X, 00HOMUKO-
&0e, ¢CIIA BBITIOITHEHE! JIBA YCJTOBHA: )

1) cymccmye'r nannqudﬂ C TOYKH 3PCHHS NPCIANOYTCHUA » allb-
- TCPHATHBA eX iFH2idt )y v xe X,
2) ec/id OT 9TOH HAMIYYILEH AJIBTCPHATUBE] ABUIATbCS B KAKOM-TO
' OTIpeneIeHHOM HANPABICHUH (IO B CTOPOHY YBEIMHYEHHUS X, THOO B CTO-
' POHY €70 YMENBLIICHHS ), TO MPEATOYTEHHA TOJDKITHI H3MENAThCSI MONOTOH-
HO: fi*(x) He ybuacr na [0, ] u we Bo3pacracr ua [£°, +o0). O

HOpumep 24.1. Jonesoe pUHAHCHPOBAHHUC ¢ PABHOBCCHEM TIPH
 T'010COBAHHH B KBAWJIMHCIHHNOH 3KOHOMHKE.

IycTs npesouTenua moTpebuTeei PeaCTaBAMET KRASVIITHHEHHOM
dyHKUKEH nonc3HocTy Brja 1 (x, m*) =v*(x)+m*, roex — oGBeM mo-
TpebcHHs 00ICCTBCHHOTO Oiiara, a m* — 1noTpeQieHHC ArpeTHpOBAH-
HOTO 4aCTHOTO Oirara, ipuueM v* (x) > 0. TTycTh IPOH3BOLCT BEHHEIE BO3-
MOYHOCTU IKOHOMUKH ONUCHIBAKOTCH QyHKUMEH n3gepxek ¢(g) = cq. by-
fleM CUHTaTh, YTO I{eHa 4acTHOTO Qyiara paBHa €IMHWIE H 0003HaYHM He-
pes p nely obmecTserHOTO Grara.

OnpenciiuM NpeAnoYTeH s Y4aCTHHKA X OTHOCHTEILHO 001LECTRCH-
HOro Onara x U3 pelleHus ClIeayIomcH 3a1a4H:
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Hexyun 24. Pasnosecue ¢ doreabis Qunancuposaruem Bpu 2010CO8aHUL

max (vk (x) +mk)
e T [ m

e S pxmt < ot +0°n(p) . ,

TIPH 3aJaHH0H 1ieHe p ¥ notTpednennu obmecTseHnoro omara x. I[Tocko:s-
Ky OIOIDKCTHOE OTpaHudenue norTpedurens B Touke BHGOpa BCerna Bui-
IOJIHACTCA KK paBeHCTBO, BBIPA3HM CTIpoC Ha yacTHOE Gnaro u3 Gromker-
HOTO OFPAHUYCHIL! (3T0 MOXKHO CACTATh IPH YCIOBHU NOJIOKHTETLHOCTH
ClIPOCA) ¥ OACTABHM B LEJICBYHO (YHKIHIO. B pcsynbrare momy4nm pesy-
IMPOBAITHYIO PYHKUHMIO HOJIE3HOCTH, 33AaF0IY 0 IIPEATIOUTEHH YUACTHHKA
OTHOCHTCIIBHO O0IIECTBEHHOTO Onara;

7 (x) = v (x) - 8 puc+ (of, +0'm(p)).

NpHYeM CIaracMoe, CTofAlnee B ckoOKax, NpeacTapaier co0ol KOHCTaHTY
W 1€ BIUACT Ha MPCANOYTHTEHBHOCTH o0mecTBeHHOr0 O1ara. B nannneii-
IICM MBL OY7ICM CHHTAThH, YTO [IPSIITOYTSHUS YHACTHHKA £ 11a MHOXKECTRE
BO3MOMHBIX yPOBHEH LI0TPeONeHus 06UICCTEEHIION0 TOBAPA 331aC1Cs (y K-
el 7 (x) = vt (x) -8 px.

TMockonbKy U181 CYLICCTBOBAHHS paBHORECHA HaM TpeOyeTest, dTOOk
NPEANOITeHHs OLUIM OTHONHKOBBIMM, TO Mbl OyACM CYMTATH, UTO AT JIEO-
Goro notpebutenst k GyHkuma 7 () HoCTHraeT MaxCHMyMma HA MHOXE-
CTBC HCOTPHUATSIBHBIX WHCET MPH TFOOBIX 2 (3TO MOXKIIO TaPaHTHPOBATS,
NPEANOIOKHB, UTO v ()~ 0 B TOuKe npH x* — 0 ). O603HAUMM OTTH-
MaJbHBIH C TOIKM 3PEHMA A-I0 YYacTHHKA 00beM 00IeCcTBEHHOro OJrara
yepes . Takue PeUIOYTEHHA ABJIAIOTCH O,IIHOHHI{OBBIMH Ha MHOXe-
CTBC aNbTCPHATHB X = [0 00), TTOCKOILKY n (x) HC Bo3pacracr 110 X.

[1o oupencuenuro £ mocraBnser MakcuMym QyHKUHH G (1), a 3Ha-
4YuT, eci ¥ (-) mempepsiBHO AuddepeHtpyema, To X yrosncTROpAET
YCIIOBHEO NMCPROTO MOPAIKA'

vE (¥ €8 p; vH(E5) =8 p, com 2 > 0.

Ecis uicno y4acTHHKOB HEHETHOE, TO B PABHOBECHH IIPY TOTIOCOBA-
HUM ¥ -— 3TO Mejuana u3 ofpeMor 2, T.e. (s+1)-i o nopsaaxy Bo3pa-

CTaHHs 00BeM, e s = (T.€. NOIOBHHA OCTABIINXCS NOTPEOUTENEH

S fhdey
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Pasoden V. duacko punxa: obwecmeentute oraza

XOUET GO/IBIIE OBIIECTBCHHOIO Onara, a MOMOBHHEA —— MEHBIIC, YTO C y4C-
TOM 9TOT0 YYaCTHHKA JAeT HpocToc GOALIIMHCTRO). BriGop MenuaHHoro
YYACTHHKA H300paxkern Ha puc. 24.1. B u300pakCHHOA PKOHOMHKE BCETO
TPH YYaCTHHKA, COOTBCTCTBEHHO TONOCA JIBYX YHACTAWKOB COCTaBIAOT IIPO-
croc OonbIKMHCTBO. B 1aHHOM cimyvac BeIOOD BIOpOro y4yacTHHKA Oyier
COOTBCTCTBOBATDH PABHOBECHIO IIpH TOMOCOBAHUH, TaK KaK OJHH YYACTHHK
(TpeTuit) xoueT Ooble o0MleCTBCHHOTO Oyara, a OOuH {TIePBEI) XOUeT,
4T00BI MPOU3BONEIIOCH MEHBIIIEE KOJTHYECTRO OOILSCTRETIHOTO Onara.

i

) @(x)

P T R R NI AP

Lo . ~l ~2 - ) -
X X £ X
R R

Puc. 24.1. Beibop MenMaHHOIO yYaCcTHHKA (PaBHOBECHE NPH TONOCOBAHUN)

3aMETHM, 910 HOMED MEAHAHHOT0 YUACTHUKA 3aBUCHUT OT LEHBI 00I1Ie-
CTBEHHOTO Oi1ara, MOCKONLKY PElyIHpPOBAaHHLIE DYRKIIMH i (-) MOIYYEHB
IIPH HEKOTOPOI 3aaanHoi neHe ofecrsendoro dinara p. Ilycts ¢ — pas-
HOBECHBII BBITYCK 00IECTBCHHOTO 0/1dra, a P — paBHOBECHas LIEHa, TOr-
© JIa N3 YCIIOBYS MAKCHMHW3AIHH NPUOBLIH: p = c'(c?) = ¢, W U3 YCIIOBHA pPas-
HOBECHA: ¥* = g H = g, TAe k — MeAHaHHbIi H30MpaTens Npy LCHE p.

CpaBunM 118 TAIOTO IpUMEpa ONTHMANIBIIOC KOJIMYCCTBO 001IIC-
CTBEHHOIO Oara v cro 00LCM B PABHOBCCHU NIPH MOIOCOBAHUYT € JIONEBBIM
(uHAHCUPOBANHCM. DTO COOTHOMIEHWe GyICT 3aBHCETE OT IONEH duTiaH-
CHpOBaHUA 00LICCTBCHHOTO Daara, MOCKOARKY 3TH JO0NH B CBOIO 0Uepcab
BJIMAKOT HA PABHOBCCHYIO BEIMUHNHY BBITYCKa.

ITycts, ¥ npuMepy, 2OIH (PUHAHCHPOBAHUA OIMHAKOBbI A1 BCEX

| -
yIACTHUKOB: & = —., Torpa ons MeQuadHOro noTpeOnTens uMeemM
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Jexyus 24, Pagnosecue ¢ donesuiM PUIGHCUPOSARHRM NPU 20AVTCOBAHUY

Kax Mp1 3HaEM, O THMA TLHBIN 00bCM ODIECTBCIIIOTO OJ1ara 3anacT-

cA YPaBHEHHEM
S @ =@ =c
&

B obmem cirydae Mbl MOJKEM OKHAATH KaK HEIONMPOH3BOACTBO, TaK H
IEPEPON3BOICTBO 0bmeccTReHOr0 Onara,

Harpumep, ecimi ipH OMHHAKOBBIX A0AX GUHAHCHPOBAHHNS JUIS IEPBO-
IO YJYACTHHKA OLEHK2 00LIeCTBEHHOIO Onara pasHa vi (x) = 2v(x), A 1o-
M -1

JIORMHEI OCTABINMXCA YIaCTHHKOB (3TO YYACTHHKOB) — v* (x) = v(X),

a [T 0CTABINEHC MONOBHIK — v (x) = S51(x), TO mepabIl ydacTirk Gy-
€T MEAUAHHBLIM H PABHOBECHOE KOIHUECTBO 0bUiecTBeHHOro 6rara naxo-
JHTCA B3 YCIIOBHA B

. F C
W (X)) =—.
(X) Y

[Tapero-onTHManbHOE KONMYECTBO OOLIECTBEHHOrO 0/1ara 3a1acTcs
ypaBHeHHEM CaMy3TIbCOHA, KOTOPOE TIPUMET BUHJL

Y V(@)= i — L1+ 5)+ 20(F) = v (F)EM ~1) = .
- 2

c c
<
M-1 2M
yObIBaHus v'(x) HOTyTacM, UTO X > X, T.€. B PABHOBECHH HMECT MCCTO
HENOIPON3BOACTBO O0ILCCTBCHHOTO Ouara.
Ecnu sxe MBI paccMOTPHM HEMHOTO MOAH(PHIINPOBAIHYIO 2KOHOMU-
Ky, IJ€ BCE YYACTHHKY, KPOME NEPBOTO, UMEIOT TC e NPEANOYTCH, YTO
U PaHbLIC, & JITH ICPROTO YUACTHHKA OIICHKa 001ucCTBeHHOTO Quiara Oyaet
parHa V' (x)=4v(x), TO B PABHOBCCHU IIpH FOJOCOBaHWH OyneT HaGixo-
JaThcA Tepenpon3BOACTRC ofrmecTBeHHoro Omara, MOCKOIbKY EpPBEI
YYaCTHHUK OCTAHETCA MEAMAHHBIM, byaeTr NpoU3BOIHTLCA |

C
(R =—,
0=

TakuMm oOpasom, V(X)= =v(X), oIKyna ¢ y4erom
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Pasden V. Quacko prinku. obujechtaeHmste bnaza

TOra KaK OTITHMAITRHOE KOMTHYCCTBO ONPEACTIACTCA H3 YCIOBHA Z v’“(}?) =

k
M ‘_1 — F I £ o— S
VA +5)+ A =vO3BM + D) =c. B pesyaprare: vi(X)=

L d
it

C C
= >
3M+1 4M

=Vv(X), OTKyna uMeeM x < 1.

Taxum 00pa3om, B PaBHOBECHH € TOJOCOBAHHEM YIAETCH COMTACO-
BaTh PEIIenns rotpefurenei 0THOCHTENEHO 00LEMOR NIPON3BO/ICTBA 00-
nmecTBeHHOro 6mara, HO MOMYYSHHOE PEMICHUE, CKOPES BCETO, KaK ObL10
noxaszano, 1r¢ oyyer Tapeto-onTuMansisimM. [lonpobycm nmocTpouts Go-
nee rHOKHIT MEXaHU3M TIPHHATHS PCHICHHSA OTHOCUTEIEHO 00BCMOB 1IpO-
H3BOACTBA, KOTOPHIH LIPHBOAKN OB K OHTHMAJILHOMY YPOBHIO BRITYCKa
00IIEeCTBEHHOrO Ollara.

SN BRI

Mexanuzm I'poBca — Kutapka

B ciy4ae XBazHIHHESHHLIX QyHKIUH MOTE3HOCTH CYILUCCTBYET IPOLCAYDA,
TIO3BOJIAOLIAS BLIABHTE MPCAIIOYTEHHS U (PYHKUMIO CIIpoca Ha o0LuecTBeR-
Heic Onara. B atoM ciiydac Met MOXKCM PeajiH30Balh PEeNICHUE, KOTOPOE
MaKCUMU3MpOoBano Opl ofwecTecHHOE OiarococTosnue, a e Osuio OB
BBITOAHO JIVMIL 0JHOH rpyme (fipoctoMy OONBIIHHCTBRY ), KaK B paBHOBE-
CHM TIPY TOTOCORAHUH,

CHauaza OnHIIeM CaM MEXaHH3M, TIO3BOJISIOIINI BHISBUTE HCTHH-
IIbIC LIPCULIOYTEHHS DOTpebuTeNCH, 4 3aTCM TOKaXeM, KaK 3TOT MCXaHM3M
MOXET ObITh BCTPOCH B MOAETEH 0OIICTO PaBHOBCCUA C JOJNCBBIM (PHHAH-
CHPOBaHHEM OOIIECTBECHHBIX Qiiar.

JUts1 yno6GCeTBa OTCTYNHM 0T PARHOBECHOrO MOAX0aa, T.¢. OyIeM npea-
ONaraTs, 4TO paccMaTpHBagMas rpymra norpeburesneit HenocpecTREH-
HO KOHTPONUPYET NPOH3BOACTRO 001ecTRCHHOTO Onara, ciiefioBaTCbHO,

NpH TIpOU3RO/CTRE Or1ara B 00beMe x TIOTPEONTENN JOIKHB] 3aTPaTHTh ¢{X)

eJMHHL HacTHoro Oiara.

PaccMoTpHM CIIEAYIOMYIO HTPY.

1. H3gagansHO KaKIOMY NOTPe0UTeT0 coodIaT, KAKYEO AOO pac-
XO/IOB B UHAHCHPORAHTH 00mEeCcTBeHEOTO Oara 8" ¢My NpHaeTca HecTH.
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Jexyun 24. Pasrnoeecue ¢ donessiy (PURGHCUPOBINUEM HPpU 20A0C0BAHYUY

2. [Torpeburtent coodUAaOT HEKOEMY HOCPENHHKY QYHKLIHN OIIEHKH
ofmecrrennoro Onara @ (x). Hactosmue onedkn moTpe6uTeneit papns!
" (x) = v (x) = 8*(x)c{x), 11O MOTPCOMTEN MOT'Y T HCKaKaTh HH(OPMALHIO.

3. Ilocpennux BLIOHPAET YPOBCHE MPOH3BOACTRA 001ICCTBEHHOTO Gria-
ra, MAKCUMH3UPYIOLMH COBOKYIIHYIO LICHHOCTH Oldra /UL JaHHOIO CO00-
THECTRA:

- X € arg max Z(p“' (X). e Ny,
X k . T :

4. KaxcipIil YYaCTHHK INTATHT HaNOT 34 U3MEHEHHE KOUIEKTUBHOTO
Bb10Opa, paBHBIH YOBITKAM OCTAILHLIX MOTPeOHUTCACH, pacCUMTAHNBIX HA
ocHoBe GYHKIWH @F (x), cOOBIIEHROM HA BTOPOM aTane (3TOT HaNor mpu-
HSTO Ha3bIBATH Narozom Krapka):

SETUO D Ay

o = max Z(px(x)_z(ps(x) - ” O

SN T
sk 4k

Ouesuario, 4To 3TOT HATIOT HEOTPULIATE IS (T.€. HE NPEBPANIACTCS B
cyocuanio). COOPET OT 3TOTO HAJIOTa HE JIOKHb! IOBIMATh HA BEIOOP HO-
TpeOUTCHS, HO3TOMY YA0OHO MTyMaTh, 9TO ATOr M3BIMACTCH M3 IKOHOMH-
k. (ITomxke, paccMaTpuBag McxannsMm I'posca — Knapxa B pamkax obure-
r0 paBHOBCCHA, OyAEM APCANMIATaTh, YTO COOpAHHBIC HATIONH BO3RPALIA-
I0TCH MOTpebHTeNAM B BHIC NayMIaIbHBIX CyOCHANH. )

Coodimas cBoIO ONEHKY, MOTPeOHTEND REIOHPACT €8, MAKCHMU3HPYS
CBOIO II0J1E3HOCTD € yueToM nanora Knapka, T.e. morpeturens k MakcuMu-
IMPYET CHENYIOIYIO DYHKUN:

u* =v ()-8 (x)c(x) -1

TaxumM 00pa3oM, MBI PACCMATPHRAEM HIPY, [IC HTPOKAMH SBIAITCH
noTpebures . CTpaTeruy HrPOKOB — ITO OLIEHKH OOIIECTBEHHOTO HIara
(p"(x], npugeM GyAeM CHATaTh, 9TO (p" (x) HENPEPHIBHBIC (YHUKIHU, KOTO-
PLle MOTYT NMPUHUMATE [IOMQKUTENEHBIC 3HAYCHUA THUEL HA KOMITAKTHOM
MuoxectBe [0, X ], npuucm (p"' (0) =0 amst moboro k (310 yciaosue ra-
PAHTHPYET CYIIECTBOBAHHE MAKCHMYMa CyMMBI oLeHOK). [TycTs ¢ (x) BuI-
OMpaloTes W3 HEKOTOPOro JonycTumoro Maoxkectsa @, Jlanee, nockonbKy

max E ®* (x) MOXCT JOCTHraThHCS He HA OJTHOM ICMEHTE, TO HY/KHO yKa-
Ly
k
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Pazden V. Puacko potuxa: obupecmeennmie 6aaza

3aTh [TPABIIIO BLIOOpa o6BbeMa obuiecTreHHoro Onara;
M T L
x= G({(p }H )E argmax Z(p (x). K mpuMcpy, MOKHO CYHTATh, YTO BbI-
i, . - S SR
DupaeTcs MaKCHMAITbHBIH 00BCM TIPOM3BOLCTBA.

Yreepxnenune 24.1. Parnosecue g urpe I'poeea — Kuiapka.

Herunmag Gydxmws mone3nocTH (OIeHKH) o0IIECTBCHHOro dJara
G (x) = v*(x) =8 (x)e(x) asagercs c1abo JOMHHHpYIOLIEH CTpaTeruel
s mroboro noTpeburceid B urpe I'posca — Kiapka, T.c. Mrpa paspeuinma
B JOMHHUPYIOMIMX CTPATErHAX.

JlokazarenscTBO

[Tlycts ¥ — ypoBeHb OGUICCTREHHOTO ONara, KOTOpsIi Oyner BuI-
Opan, ecti moTpeOHTCIH COOBIMAOT CBOIO HCTHHHYIO OXEHKY 00IIeCTBCH-
Horo Gnara, a X — ypoBeHs o01iecTBeHHOro 6rara, XOTophIi ObL1 OLI BhI-
OpaH Ipu coobuIeHHH apy ol QYHKIHH,

CpaBHUM BRIMIPHIIIH MOTPEOUTEIIS B 3THX ABYX CHTYAIIHAX. BI:IH]"-_
pmm npu cooOINEHNH CBOCH HCTHHHON OIICHKH COCTARHT |

v (®) = 8 (B)e(®) - | max 3 @*(x) - 2, 0° (%) |=
. sk £k

= 20 (D +§" (%) - max Y, 9*(x).

swk s#k

Brrpeln npa Coo0NIeHHH aNbTEPHATHBHOR ONEHKH OyIET PABEH . - -

vi(F) = 8 (D)e(@) | max Y 0" (x) - Y0 (D) |=

s#k stk

= ¥0' (B +" () - max ¢’ (x).

s#k s=k

HocxonnKy, cotviacHO OnpelciIeHHIo X € arg max Zcp“(x) + Q" (x)
X 7k

Z(P (x)+(p (JC)>Z(|J (x)+g0 (,x) nnﬂmotiorox

‘5r-k . s2k
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Jewyua 24. PasHosecue ¢ doresolM GUHANCUPOBGHULEM AP Z000COBUHM

TaxuM 00pazomM, MBI 3aKTFOYaEM, YTO

20 (@ +§"(F) ~max Y 0" (x) 2 Y 0" (D) +§" (H)—max Y ¢*(x).

sk sk s#k &R
310 O3HAYaeT, YTO COODNICHHE CROSH MCTHHHON OICHKH JIaeT IIO0-
TPCOUTCIII0 HEC MEHLUIHI BLIMTPLINL, YeM JTI00ad Jpyras amsTePHATUBA U,

CIEA0BATEABHO, ABIAETCS C)1a00 TOMHHHPYIOWSH CTpaTeruci. m

Yreepxnenne 24.2. ONTHMAIBHOCTD BBINTYCKA 00LIECTBEHHOI'O
b.1ara B Hrpe I'porca — Knapka.

Ecmu nee noTpedurenn coobumm HCTHHHEBIE (QYHKITHH OICHKH 00-
LECTBEHROrO Guara, T.e. §(x) =v*(x) -8 (x)c(x), To yposeHb moTped-
7TeHna o0IMecTReHHOTO OJtara, OTIPEJICICHHBIH MOCPEACTBOM MEXaHM3Ma
I'porca — Knapka, 6yner [lapeTo-onTumManeH,

Jlokas3aTenscTBO

Ecny Bce moTpebrTent cOOONMIN CBOH HCTHHHBIE OHEHKH, TO CO-
rmacHo Mexannmamy ['posca — Kitapka o0bem HpDHSBOI[CTBa obmmecTBeH-
HOTO 0J1ara orpeaestsaeTces u3 YCIOBHUS

xXe arg max Z(p (x),

T.C. X J1aCT MaKCHMYM BennunHe W(x) = Z (x)= Zv (x)—c(x), anta
k

BENWYHHA TPEACTARIACT cOO0H COBOKYITHAI H3THIIEK, DTO 03HAYAET, UTO
X — Ilapero-onTHMANBEHOE KONMUECTBO 00MecTBeHHOro Onara. ¥

PaBunoBecHe ¢ 10JeBLIM GHHANICHPOBAHHUEM
1 MmexanusmMoM I'poeca — Knapka

PaccmoTpum pasHoBecHc ¢ 10:1cBEM GHHAHCUPOBAHTEM, TIe 00beM nmpo-
H3BOJCTB2 00IIECTREHHOTO Gilara ONpeienaeTCs ¢ MOMOIILH) MCXaHN3Ma
['porca — Knapxka. byzaem peanonarars, 970 HATOTH cOOHPANOICA B Jie-
HCIKHOM BBIPAXKCHHH M B PaBHOBeCHH cOOpPHI 0T Hanora Knapka nicpepac-
NPCRAETAIOTCA MEK Y OTPEOHTEIAMH NOCPESICTROM TPanC(hepToB,
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Pazden V. Quacke punxa: obujecmaennvie brnaza

OnpejienuM paRHOBECHE IJIA CJIyHas KBAa3HIHHCHHOH YKOHOMHKH C
ONTTHM obmiecTBENNLIM Ormarom. 3agava A-ro noTpeOHTeIs B 3TOM Clydae
TIPUMCT CJACAYFOLUHK BHL:

max (v”‘ (x)+m* )

SR ISR CRT RS 0t ¢ (0eP, x, m*
ko k k k kpok ke ek,
| - Opxtm’ <o) +8'n(p) T, 0 )T
PR koo-k ex
v N x=G(Q", ¢7), -

TAe 1 “(of, %) — mamor Kaapka, G(¢*, ¢™*) — npaBHJIo BbIﬁopa H3
mexannsma [posca — Kaapxa, a T * — penmunua Tpancdepra.

[Tockonbky OHOLKETHOE OTPpaHHUCHHE Bbmommc:"rc:ﬂ KaK PaBeHCTBO,
To m' MOKHO BRIPA3UTE (B CAIyuae, Koraa m* >0) 1 MOACTABUTH B QyHK-
IO MoTe3HOCTH. Toraa 3aaada norpeburens npeobpasyeTca CIeIyIonHM
obpasoM (3aMeTHM, YT0 BETHYHHBI u)fn , B m( p) M T* MOKHO HCKIIOYHTb
H3 HENEBOH (PYHKIMH, TOCKONLKY OHH SIBIAKOTCH KOHCTAHTAMH):

max(v (x) -8 px—1t*(0*, @ ))

X ed

x=G(o", o).

OnpenencHuc A

iv: - PABHOBECHUCM C JOJICBEIM QHHAHCHPOBAHHEM H MEXaHH3IMOM [ POB-
ca — Kiapka B KBa3u)IMHEHHOH 3KOHOMHKE ¢ OTHHM 00MEeCTBEeHARIM Ona-

— - v — M = L
roM HasbIBacTCA HAGop ( P, %, 4, {(p"} : T“), YAOBIETBOPSIONIHINA CIIC-
k=1
AYFOLUM YCIIOBHAM:

1} ¢§ — penicnue 3aga4u APOH3BOAHTENS max ( pg = t}’));
q=0

2) s xaxroro norpeburens k wabop (%, ) apnsercs pewieHuem
3aj1aud norpebuTens npu p, ¢ ¢ u TF;
3) BBIIOIHEH 0anaHC 1o 061eCTBEHHOMY OIary: X = g H JUWHaHCO-

BBIH Ganac: ch (O, o) = 27‘*

,HJIH llaHHOH JKOHOMHKH HM{?CT MECTO aHaJior BTOpOH TEOpCMbI Ona-
roCOCTONAHMA, T.€. TIPH ONPeaCICHHBIX YCIOBHAX HapﬂTD-OHTHMﬁHBHO&
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Mexyusi 24. Pasuosecue ¢ donesnty PUHARCKPOBANUEM HPU 20I0CU8ANII

COCTOAHUE MOXXHO PEATH30BATh KaK PABHOBECHE ¢ JIONEBRIM (QHHAHCHPO-
BaHHEM M MexaHn3MoM ['posca — Kitapka.,

Yreep:xkaenue 24.3. [IapeTo-onTHMYM H pABHOBECHE € MEXAHH3-
MOM I'poBca — Knapka.

[Iycts B KBaZHTHHEHHOH DKOHOMHKE C OJIHHM OOHIECTBEHHBIM Ol1a-
rom QyHKUHS u3acpxek c(-) suddepeHnnpyemMa ¥ BRIMTYKNa, a QYHKIHH
v (x) muddepeHpyeMbr v BOTHYTEL ECH § — KONMU4YecTBO 0BILCCTRER-
HOTO Onara, COOTBETCTRYOMESE [1apeTo-onTHMAIPHOMY PACHPEACIICHUIO,
TO CYHICCTBYIOT IICHA OOUICCTBCHHOTO Onara p u oleHKH (f(-) Takwe,

M
410 Habop (ﬁa x=gq, {@k k=l) AB/IAETCA PABHOBECHEM C JIOICBEIM (DHHAH-

CHPOBAaHHCM H McXaHH3MoM I poBca — Kirapka B JaHHOH 3KOHOMHKE.

Jloxa3arensCTRO

[Tockonbky Qyuxuus uzaepskex M depeHurpyemMa, NoaoKHUM HEHY
obuntectBeHHoro Oara paBHoi p = ¢’(§). B cHiTy onpeneneHns p B Tod-
K€ ¢ BBUTOJHEHO YCIOBHE [EPBOIO IIOPAAKA MAKCHMH3ALNH NMPUOLITH.
Kpome Toro, nockommbky GyHKUHA ¢(*) BBIIyKIa, TO YCIOBHE IIEPBOIO I10-
PALKA SIBIACTCSH HEOOXOAUMBIM U TOCTATOYHBIM U OTOMY § SRIAETCA pe-
NICHUEM 3a1a49¥ QUPMBL [IPH LIEHE P.

HMonoxum X =G u §* (x) =v*(x) —& px. Hoxaxem, uro ¥ u §* as-
JSHOTCS PCIIEHHEM 3aaauH k-ro norpedutens mpu neHe p. Joxasareisb-
CTBO 3TOro (PaxTa aHAJIOTHYHO JAOKA3ATCILCTBY YTBCPIKICHHS O Pa3pPELIH-
MocTy urpsl [ porca — Knapka B ¢1a00 JOMUHHPYIOINHX cTpaTerusx. Or-
MHYHE COCTOMT JIHIUE B TOM, 4TO TEHNEPh YHACTHHKH HE KOHTPOIHPYIOT
Npou3BOACTBO 00LeCTBEHHOTO Oara HCMOCPCACTBEHHO, A IUIATAT JIKIIb
HCKYIO JIOJTEO B pACX0AdX Ha IpuoOpeTeHue 310ro iara 4 COOTBETCTBCH-
HO ¢(x) cleIyeT 3aMCHHATh Ha  PX.

[Mockoneky X =g — [lapero-onTUMaIbHOE KOMTHIECTBO O0IECTBCH-

HoTO Gyara, To X€ argmax W(x)=argmax ZV" (x) —c(x) |. Tockone-
J:

Ky Tereps B MexadusMe [poeca — Knapka ¢(x) Oynet 3aMeHeHo Ha px,
TO HaM HYXXHO ITOKa3atTh, YTO
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Paszder V. Puacko puinka: obujecmeennoie Hauza

RS

X € arg max Zv" (x)— px |.
!

TTOCKONBKY [0 OIPENeICHII0 P = ¢'(§) = ¢’(X), TO NErko MIPOBEPHT,
YTO YCJIOBHS MEPBOTO NOPALKA UM ITHX ABYX 3a1ad COBIIAJA0T, a YCIIO-
BHSI BTOPOTO MOPAIKA BBITONHECHRI aBTOMATHYCCKH B CHUITY BBITYKIOCTH
c(x) H BOTHYTOCTH v* (x).

Taxum 0Opa3zoM, TPOBCIS PaccykICHUS, AHATOTHUHEIE OKA3aTelb-
CTBY YTBEPXKACHUS 24.1, MBI yOeIHMCA B TOM, YTO COOOIICHUE HCTHHHOMH
OUEHKH 00Ie cTBEHHOTO O/1ara IpH NeHE P TaeT HEMEHBINYIO IIONE3HOCTh
norpeburento, yeM mobad Apyrad alsTCPHATHRA H, CIICAOBATENLHO, X H
(" ABIAIOTCS PEILCHUCM 3a1a9H K-T0 noTpeOuTeis npu uecue p. Jlng sto-
IO OCTa10Ch JIMibL COOTBETCTBYOIMM 00pa3om n1oa00pars TpauchepTsl.

Mzl YOSHITHCh B TOM, YTO BHIIIOIHEHBI BCE YCIOBHI PABHOBECHS C
. A07NeBLIM (PHHAHCHPOBAHUEM H Mexauu3MoM [porca — Kirapka. m
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Jdexuwus 25

IKCTEPHAIUH

B paccMoTpeHHBIX PaHEC MOAENIX PABHOBCCHA PEIICHUA ONHHUX areHTOR
BIIMSIOT HA PEINEHHA APYTHX TOIBKO ONOCPEIOBAHHO Yepes PHIHOUHBIC LICHBL
A IOXOibI, KOTOPBIC TAKUKE 3@BUCAT OT LeH. (JIHAKO 3a4acTyr0 BHIOOP ONHHX
WH/IMBUIIOB BJIUSIET HA BLIOOP IPYTHX HENOCPEACTBCHHO. B 3THX ciryyasx
TOBOPST O CYIIECTBOBAHWH BHEIIHHX BO3XCHCTBUM, WIN 3KCHEPHUILL,

OO0cynum kaaccu(pUKaIMIO BHEIITHIX BO3IEHCTBIH H ¢riocol ux o1-
PaKEHUA [IPH MOACIHPOBAHUH B3aUMOJICHCTBII IKOHOMHUYESCKHX aTeHTOB.
C TOYKH 3PEHHU HCTOYHHKA, HOPOKAAKWETO 3TH BO3NCHCTRHSA, 1 CTOPO-
HEI, HAXOHAMEHCH MO MX BIMAHUEM, MOKHO BbIACIIHTD CHEIYIONHUE YC~
TBIPE CHTYaIIHH.

1. BuciuHue BO3OCHCTBHA TTOPOSKAAIOTCS B TPOLICCCE MPOU3BOCTRA
H BARIOT Ha norpebuteneii. B atom cmyvac noncznocTs notpebutens Gyner
38BHCETH HE TOIABKO OT BBIOUPaEMOro UM NOTPCOMTEIBCKOIO Habopa, HO U
OT MPOHU3BOJACTBA COOTBETCTRYIOIIHX TOBAPOB, OIHCEIBAEMOTO BEKTOPOM
YHCTHIX BEITYCKOB y: u* (xF, y).

2. BHemBue BO3ACHCTBHA TOPOKAAKOTCA B NPOLIECCE IPON3BOICTBA
OIHOI DUPMBI M BIHSFOT HAa IIPOU3BOACTECHHBIH IPOLece ApyToi pHPMEL
ITO MPHBOANT K TOMY, 4TO NPOU3BOUCTBEHHOC MHOXKCCTBO HUPMbI, HAXO0-
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VI. Duacko peinra: sxcmeprasn

JIeHcs O/ BIMAHACM BHEIIHHX BO3ACHCTBHI ApyruXx ¢HpMm, Oyner on-
PEOEIATBCA HE TOJMBKO €€ TEXHOJOTHYCCKHAM IIPOLECCOM, HO M YHCTHIM
BBITYCKOM (PHpM -—— HCTOYHHKOB SKkcTeprammii: ¥, ={y;: F,(y;, y_;) <0},
TAE Y_; OTPaKACT TEXHONOTHH, HCTIONB3YeMbIC APYTHMH GrpMamu (32 MC-
KJIFOYCHHUCM (DHUDPMBI f).

3. Bueminpe Bo31CHCTBHA IOPOKAAIOTCS B TIpoliecce noTpebncHuA
OFHOI0 argHTa U BIHAIOT Ha moTpebnenue apyroro (unm apyrux). B pe-
3YIBTATC MOJIE3HOCTD HOCIAEAHCTO OY/ICT 3aBHCETDh HE TOIBKO OT EpIOHpae-
MOTO UM [1oTpeburensckoro Habopa, HO H OT HabOPOB JIPYTHX arcHTOB,
OKa3bIBAIOIINX HA HETO BHEMINEE Biugnue: u* (x*, x°).

4, Hakonell, mocneJHUif BApHAHT OTpaMaeT CUTYALHIO, IIPH KOTOPOH
BHCIITHHE BO3ACHCTBHA TIOPOXKIAIOTCA B pouecce NOTPedIeH s H BIHAT
HA IPOHU3BOACTBO. BCaeacTBHE 3TOro NpOM3BOACTBEHHBIC MHOKECTBA AreH-
Ta, HAXOMANICTOCA [0 BIHAHUEM ITHX BHCUIHUX BO3ACIHCTRHH, ByayT 3a-
BHCETE OT MOTPeGUTETLCKHX HAGOPOB AreHTOB —- UCTOYHHKOB 3KCTEpHA-
i Y, ={y,: F;(y;, x) <0}

3aMETHM, 9T0 KaXA0€ H3 paCCMOTPCHHLIX BbIIIE BHCIDHHX BO3JCH-
CTBUH MOXKET OBITH KaK TIOIOKUTEIIBHEIM, TaK H OTPHULIATENLHEIM.

Ompeneneune

% o Lk

ByneM roBOPHTE, YTO UMEET MCCTO HOONCUMENLHOE BHEWHEe 6030l
cmeue Ha nompebumens k co cmopoisl nompedumens r IpH NOTPcOICHUN
HM TOBapa i, €CJIM NOJIE3HOCTh A~I0 N0TPpeOuTEeRs BO3pAcTaeT HpH YBEIHYe-

k
“ (')>0

x!

B cnydae yOriBaHUd HONE3HOCTH k-0 moTpebuTens no x, OGyneM roso-
PUTE O HATHYHH OMPUYAMENbHOZ0 BHEWHe20 G030eUCmaus. AHATOTHYHO
OIIPEEAIOTCH OTPHLATEALHBIE H [TOJIOKHTEALHBIC 2KCTEPHATHH, TIOPOXK-
JaeMble MPOM3BOACTBOM U BIHAIOLNINC HA OTpeOHTEeHd. O

B ciygae BHCIIHCrO BO3ACHCTBHA HE HA NOTPEOHUTENEH, @ Ha TPON3-
BOJMTENICH, IOJIOKHTENBHBIC IKCTEPHATHH MOLEMPYIOTC KaK PACIIHPAIO-
nue npomao,ucmeﬂnme BO3MOXKHOCTH cpHpMLI =

SEEEROE S T o :

HHHM KONH4YeCTBa /-ro Onara B HaOope 7-10 nOTpebHTeNd
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Jlexyus 25. Sxemepnagain

- OnpeneneHue

ByneM roBopuTE, 4TO HMEET MECTO HONONCUMENHOE (OMPUYamenb-
noe) eneunee sozdelicmaue nd Gupmy j co crmoporbt ROmpebumens r npu
norpebiciny ToBapa i, eci Qynkuna F;(-) yOrpaer (Bospactaer) no x .

ByneMm roropuTs, 4T0 MMEET MCCTO HOLONCUMETBHOE (OMpuyamens-
Hoe) sHewHee gozoeticmeue ha pupmy j co cmoporbt dhupmer I Ipu npous-

BOJICTBE TOBapa i, ecnu QyHxnus F() yObsaer (Bo3pacTaer) no y,. O

Huphepenyuansrnvie xapaxmepucmuxu Ilapemo-onmumanvtsix
pacnpedeneruil npyu HAAWUY SJKCMepHAIul

PaccMOTpHM DKOHOMHKY, II€ MMEIOT MECTO BCE HETHIPE BUAAQ BHENTHUX
BO3JAEHCTBHH. ITO O3HAYACT, UTO B IARHOH 3KOHOMHKE NIOAC3HOCTD TOTPE-
61ess & 3aBHCHT HE TONLKO OT CBOEro Habopa, x*, HO M oT noTpebuTens-
ckux HaBopOB JAPYrUX YHaCTHHKOB, X, @ TAKKE OT BEKTOPOB 3aTPaT-BhI-
nyckoB y: u*(x*, x™*, y). Jlna bupm Hanmume skcTepHaIMIt Kak CO CTO-
POHBI NOTPEONEHHUA, TAK M CO CTOPOHEL IPOU3BOACTBA BICUCT CHEAYIOMIHIA
BH/I TIPOH3BOACTBEHHOTO MHOXKECTBA: ¥, ={y,: F (y,, y_;, x)<0}.

BriBeneM xapakTepHCTHKH [lapeTo-OITHMANBHEIX COCTOAHHNA 1S
9KOHOMHKH C 3KCTCpHANHAMH. HeTpynHO mokasaTs, YTO pacnpelesicHHeE
(%, y) Tapero-onTHMaNbHO TOTAA H TOIBKO TOTHIA, KOTAA OHO ABIIAETCS
PCUICHUCM 3371a41 MAKCHMU3aIMH ONE3HOCTH K010 13 M notpebure-
neid npu QUKCHPOBAHHLIX MONE3HOCTAX OCTANBHLIX ¥ NIPH BLITOIHCHUH
TEXHOJIOMMIECKUX H PECYPCHBIX OrpaHuyucHui. B uacTHOCTH, 1M1 ICPBOTO
HOTPeOHTENA COOTBETCTBYIOMWIAA ONTHMH3ALMOHHAA 3aada NIPHMET clie-
AYIOLIHNA BHA:

maxu'(x', x, ¥)
)

w5, 3, zet (L ), k=2, .M
Y'Yy +@, i=1 ... N;
k i

F(ypy., 00 j=1..,J. =

- .
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Vi, @uacko peikka. 3KCMEPHAMLIL

O6o3naunm uepes A" muoxurenn Jlarpanska 415 OrpaHHYCIHIL 110
YPOBIAM MONE3HOCTH, HUepes |, — MHOxuTeNd Jlarpamka juis pecype-
HBIX OTPAaHHIEHHH M Yepe3 y, — MHOXKHTENH JIarpamia JUIs TeXHOIOTH-
YECKHX OrpanuydeHnd. Torra cooTBCTCTBYIONAA paccMaTpUBacMoOi 3a1a-
ye QyHKIus Jlarpanxa mpuMer Bu

ng?ukuk(xk, .?C_ka )’)“ZY;FJ‘(.}'j! Y.j» x)+
- , .

e S +2M; 2 ¥, = 2 (x' —-®,)
- . i i k .

© 3aMeTHM, UTO MBI AT YIOGCTRA He RELIENSEM YIACTHHKA, TONE3HOCT
KOTOPOTO CTOHT B LeleBOH dyyrkimy, noiaras A' =1. ByxeM nonarars, 9to
B JAIIIOH HKOHOMWKE BBIIOJIHEHB! YCIOBUA PErYIPHOCTH, 00CCICYHBAIO-
OIME IPHMEHUMMOCTB K IaHHOH CUTyatnH TeopeMbt KyHa — Takkepa. [Toto-
My MOXHO CYMTaTh, YTO COOTBETCTBYIOLIHI MHOXKUTCIL Jlarpamka (B pac-

cMaTpHBaeMoii 3anave 510 A') paBen exunune. 14 BRITONMHEHAS YCIOBHIH
PErysIpHOCTH JOCTATOYHO OTpefoBaTh, YTOOKT U1 KaX 100 NoTpeduTe-

du* (%)
ox!

1, KPOMC TOTO, A KaK/10H (PHPMBI j B IIOOOM COCTOSHHMH 3KOHOMHKH CY-

Fi(y)
uiecTBOBANO 6itaro i —<——>0. JJaicc Bccraa MpeAnonaraeM, uto 9TH
yij .

> ()

as k B 11000M COCTOSHUH 3KOHOMHKH CYIIECTBOBAIO OJ1aro i

YCJIOBHS HMCIOT MECTO.

Ecin pacupenencuuc (X, ) BHYTpeHHEe, T.e. x >> () j1a BCeX k
TO JUTS FOGO0H U3 PACCMATPHBACMBIX ONTUMHAIMOHHEIX 3314 A TyTcs Ie-
OTPULIATCITLHLIC (M HE BCE paBHBIE HYIMIO) MHOX#HTEeM A =0, w20 u y20
TAKHE, 4TO 6y,n_yT BLITIOJTHEHEY CIEAYIONHE YCIOBHA EPBOTO MOPSIKA:

a F,
E)LM v, (V D=0 vk @51

r=1

ﬁ&zzxkal‘ (x,3) -V, oF ( )+Mf-=0 Vi, i (252)
ayii k “‘J ' Vi
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Hexyus 23, Fxcmepranu

HpennonoxyimM, 9T CymeCTBYET Onaro i,, HE MOPOXKIAIOUIEE BITE-
HIHHMX BAusnn (nanee mia ynoodcrsa OyneM cyurate, uto i) =1), u x0T
ObI Asist OHOT0 OTPCONTCIA HPEACIbHAS IOE3HOCTh DTOI0 biara oo~
XHTEIbHA. bes orpannueHns O0UIHOCTH MOXKHO CHMTATh, YTO 3TO NEPBLIA
du' (2, 9)

1

noTpeduTENs, T.€.
ax,

> 0. Torna MoXHo peNcTaBUTE TuddcepeH-
1HAJIbH Y XapaKTepHCTUKY [TapeTo-onTHMaIbHOTO pacrpeneiCHU B TEp-
MHHAX [NPENEILHBIX HOPM 3aMCIICHHSL.

HeicTBITe)IbHO, eClid epBoC OJaro He NOPOKIRET BHCIHUX BO3-

. y du'(x, ¥ OF ($,%
NCHCTBHH, TO j—g)%—L) =0 ama Bcex s#k n _.fa_(}_;_l ={) JU1d BCEX J,
X 1
B pezynmue YCIOBHE HEPBOIO NOPSAKA 110 X, HPHMCT BHI
oL au x,
1 (%, ¥) =0,
' ox!
du' (X, §
OTKY/Ia 3aKII0daeM, yTo ) < ———= ( - Y =H,. Taxum obpasom, u, >0.
0x,
ar. du*(x, 3 FOR D
AHAIOTHUHO — =2F “——“(—';;—)2"“. =0 wm A* M =u, >0,
7, ox, dx;

OTKY/Ia, YAUTLIRAS HEOTPHULIATE/ILHOCTD MHOXKHTENEN ﬂarpaHH{a HaXO0IHUM,

du' (%, $)
£
X1

4T >0 1 M >0 wis Beex k.

ITOCKOJMBKY GCPBLIH TOBAP HE NOPOKAACT BHEWIHNX BO3ICHCTBHHA U B
IPOU3BOACTEE, TO YCIOBUS IICPBOIO IOPSJIKa 10 IPHMYT BHA

dL OF (3, X)
_.'Yj N R + }J'l = 0.
av dy,,
70 o3HauaeT, 9To § < W =Y, -—-é————— W, CIIENORATENLHO, C YIETOM HEO-
TPHIATENLHOCTH ¥ ;. NMeeM —L——

>0 uY; >0 nnaneex;.
a.)"lj '
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VI @uacko peinxa: 3xcmepHanuy

Taxum 00paszoM, IOCKONBKY U,

0, MBI MOYKEM IOJCNNTE YCIOBUS
neproro nopAaka (25.1) u (25.2) Ha |, ¥ NEPEHTH K MPEAeIbHBIM HOPMaM
O 3aMEeHICHHA:

~ m a ja ,\, A ‘ T
THMWET el G D Wy g (25.3)
ety r M Ox; T Ox H
_ | k
SQPIT R 21 0u” (4, du (%, 3) EY* IF (3. x) K Vi, i o« (25.4)
Y, a_}?u s My ayu U, i
‘W3 ycnoeuii TICPEOTO NOPAIKA LA [IEPEOTO OJara HAXOQHM, q'w a4

e o }\-k l — oL b
T Xoo ~ x Vi, s e
_ o Ml aH (x, y)/axl Lo |

—

w  OF,(5. Doy, o
l'Ioc.ne ﬂO,IICTaHOBKH B (25.3) u (25.4) momyuaem:

[
R

e My =23u (%, $)/ox; _ZaF}'(j” %)foxf
s TR e S G D,
S L R S

PR AL LR,
i ", du" (X, y)/ax1

LEELL(25.5)

OF (3, B)fdy, i

b )y, (25.6)

dF, (9, X)/dy,,

B peaynasrare u3 ycmoBu (25.5) mid kakaoi napel noTpeOXTeneH & 1
F 1 J060r0 bi1ara / 101y IacM YCr08Ue IGhPEKMUSHOCHI ROMPEONEHU:

G, $)/0x! “y OF (3, B)/ox; _
= 0u' (%, §) x| FOF,(3, Bfoy,,
~ O’ (5:: y)/axl ~OF, (3, $)/dy,,”
HIH

SIMRS, - SMRT, | <SMRS;  ~SMELL . Q5T)
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Hewyus 23. Sxemepuanuu

W3 yenosua (25.6) nns kaxa0il mapel npou3BOANTENCH j U ' w
moboro baara i noyvaeM yeroeue aghghexmusnocmu RPOUIBOOCELT:

i Zau"(x“, j‘z)/ayg_za}ﬂ(j?, Ry, _ e
L R ot SOFG, B/oy, |

L Zau"(fe /0y 3 2505, D)oy,
dut (%, $)/oxt  SOF($, £y,

ZMRS" EMRT

My

= ZMRS EMRT 8

'If‘l_.,

Hakonen, xomOuBanus ycnosuit (25.5) u (25.6) naer ycnosue ag-
(QEKTHBHOCTH NPOK3BOJUMOIO aCCOPTHMEHTHOTO Habopa i no0biX X, j
u moboro Omnara i:

ORI Eau’(i, 9)/0x -y OF, (3, )/dx; _
e r au’(_{&, j\,)/axlr - aF;()A}, ﬁ)/ayls " .,I-.;v’_n-"i'i.-.,g'_'i_‘ 1
b 2 or, (3, Hjoy, ¥ o' (%, /oy, o .

. 1I]? “’If\{‘.1 aF (y‘ x)/ay“ - au"(_{é, j})/ax;. i,

HIIHA

D MRS, EMRT* —ZMRT* -2 MRS, .. (259)

3aMeTHM, YTO PACCMOTPEHHbIE B IIPOIUIOH JIEKUHMH OOLIECTBCHHBIC
Omara, 110 CyTH, ABJIAIOTCA CICUHAIBHBEIM BHAOM 3KCTEPHANUH B HOTPCO-
TEHHH H YCIIOBHE HPPEKTHBHOCTH MPOH3BOAHMOIO aCCOPTUMEHTHOIO Ha~
bopa nns obuwiecTBenHsIX Onar (ypasuerne CaMyJIbCOHA) MOXET OBITH
NErKo MOAY4YeHO U3 ypaBHenns (25.9). bynem paccmarpusars nepsoc 6na-
ro (He cO3Jaolee BHEITHUX BO3ACHCTBHI) Kak 4acTHoe Garo, a ToBap I
Oynem cuutarh obmecTBeHABIM OnaroM. Toraa B CHily OTCYTCTBMS BIIHSA-

281



Vi Puncko PDOIHKA: SKCIEDHUA

I IPOU3BOACTRA HA MOTpednenne Z MRS ; , =0, a B cCHITy OTCYTCTBHA
-

i el

BIHSTHIA OTpebnenns Ha npowussopctse ), MRT,  =0. Kpome Toro,

KM
¥

INOCKOIIBKY HPCANIOIIAracTCH OTCYTCTBHC 3KCTEpH&HHﬁ B ITPOH3BOJACTBE, TO

MRT’ Y = O pnsaBceX j#5 UB peayﬂ'LTaTe ycnosue (25.9) mpumMer BHJ
Yifr Ns .
ypasneHua CaMyaThcoHa
e T T 2 MRS rk r = MRT;’ LT At VR ST SR o
Lid P M . N ' . X .4 TR ..._.".~ T T ST

CJlekuus 26+

PaBHoBecue Npu HANMYUH IKCTEPHANUH

L oy
el

PaccMOTpHUM PaBHOBECHE B PKOHOMMKE ¢ BHEHNIHHMH BO3jCHCTIBHAMH H
IPOAHATH3UPYeM, Oy[eT M paBHOBecHOC pacnpcaenerue ITapeTto-onTa-
MATLITBEIM. B paBHOBECHH KaXKbli YYaCTHUK BbIOMPACT THIIL CBOW TIEpe-
MEHHBIC, BOCTIPHHUMAA BHIOOP OCTAILHBIX YYaCTHMKOB KAK JAHHBIH.

Hrak, sagaua norpedutes k npy NadTHYHH BHEITHHX BO3/eiCTBAH,
CO3M1aBACMBIX KAK APYIMMH IOTPeOHTCIIAMH, TaK H NMPOH3IBOIUTEIAMH,
IIPHMECT CIACHYIOITHI B

L max u* (x*, x7*, y) ,
%_’%--'9]'. * s ) " XkED N i
- k k k B
LA s poi+ Xm(p)
ips Caailee gt i i J CoEe BERRT b fe

B 3a1449€ TIpOM3BOAMTEIIS H3MEHHTCA ML MPOH3BOACTBEHHOE MHO-
&KecTBO: - o S rme
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Hexyus 26. Pagnosecue npu HQuuy sxemepHaiu

Onpcacnexnue

PapHOBCCHEM B H9KOHOMMKE € 3KCTCpHATHAMM OYACM HA3BIBATE Ia-
6op (p, X, y) Taxoi, 4ro;

1) 7uts moGoro 4 RekTOp X* ABNACTCs peLIEHHEM 33712498 k-1'0 moTpe-
GUTENA NPY eHax P U AaHHOM BEIGOPE OCTANIBHEIX YUACTHHKOB X * H ¥,

2) ana mo0oro j BEKIop 3aTPaT-BLITYCKOB y, — PCLICHMC 3a1aqu
(bUPMbI / ITPU LEHAX P M JAHHOM BBIOOPC OCTAIbHbIX YUaCTHHKOB Yy, U X

3) BCE PHIHKH YPaBHOBEWIEHBI:

~k -— ~ - — _ — '
k j k i

Paccmorpum audidepenimmanbHbIC XapaKTePUCTUKH BHYTPEHHETO
PAaBHOBECHS ¢ SKCTEPHAIHAMH H CPABHHM UX ¢ Hai{IEHHBIMH BBILIE JTH(D-
depeHIATLHBIME XapakTepHcTHKaMH [1apeTo-0nTHMAaNLHBIX COCTOATTHH.

O603maunB vepes o MHIOKHTCTE JlarpaHia, cOOTBETCTBYIOMMUIL
OIO>KETHOMY OTPRHUUCHUIO 3a0a9 NOTPEOUTENS &, MBI MOXCM BBIIICATD
CIEAYIOUIME YCI0BUS HIEPBOro TOPAIKA!

auk(;c, 5'?) —{]kﬁ <0 a%k ()?: 5;) _
ot T ot

i }

- : oy
ot p, =0, S & 0,

ByneM no-mpexHeMy Npeanoarars, YTo nepBoc 0J1aro He opoxKAacT

du' (¢
OKCTCPHAIMH ¥ KCITAEMO TIEPBBIM IIOTPEOHTCIIEM, T.€, —a—-g—) > (0. Cnenora-
X

l
TENEHO, (¢ >0 M PABHOBCCHAA LIEHA TAKOTO O/1ara noJIOKHTENsHA: P, > 0.

[Tomy 1M nperensHYI0 HOPMY 3aMellICHUs A1 notpedurens £ mpo-
M3BOAbLHOrO G1dra § Ha nepsoe Oaro 1A BHYTPEHHEH Todku i >> 0,
MOAEHHB YCJIOBUS LIEPBOTO IOPANKA:

MRS: . (5.5) = auk(fi, ;j)/axf _ oa“,?,- _B Q@

A du” (%, )’)/ axlk o IZ I
O6parnMes K 3a71aue MaKcHMHU3anuH Ipuosim. O6o3Hauus uepes B, Muo-
Kurens Jlarpatka, cOOTBCTCTBYOIIHH TEXHOAOTHYECKOMY OTPAHHYCHHUTO
3a1auH j-H QUPME], BLITHIIEM YCIOBUE IICPBOIO HOPAJIKA!
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i Fle Quucko peinka: 3KCmepHaIu

OF, (5, %) _ ol
[Tockonbky p, >0, TO, TOACIUB YCIOBHA NEPBOTo MopsaKa s 6nara 7 u

nepsoro Giara, MONYIHM BBIPaKCHHUE I COOTHOINECHHA HEH Yepes npe-
Ac/bHY0 HOpMY TpaHC(GOpMaLuH:

b BORG Do) OGO ey 5. oo
b Bj(aFj(y,x)/Byu) aFj(y,x)/ayU LAY

W3 yenomit (26.1) 1 (26.2) CACOYET, 9T0 B PABHOBECHH:
MRS;,X"'(%v y)= MRS:;;" (% 9) mascex ku gy (26.3)

O R DT o i o i
CILTRHAIT |

y, (9 %)= MRTJ yy (3 X) s Beex jut j'; (26.4)

ﬁi_Bj

MRS;J{( (%, $)=MRT, , (§. %) anancex kuj. (26.5)

OTH YCHOBHA CYNICCTBEHHO OTIMYAIOTCA OT XapakrepucTHk Ilapero-or-
TUMaIbHBIX pacnipenencHui (25.7)—(25.9). MoxHO BRIBCCTH CIEQYIOIIHC
BAPUAHTEI YCIOBUI, IPU KOTOPBIX COOTHOMIEHHA (26.3)—(26.5) u (25.7)—
(25.9) oxa3eIBalOTCA HCCOBMCCTHRIMH: -

D MRS, . ~>MRT] #) MRS . —>MRT) ;
S

r#k I ekt v Hy
o | RATIREE o
ZMRS -2 MRT;, . #> MRS, —ZMRT’ .
$#J k \::.; s# LT
i1 A
S MRS, -3 MRT;, #Y MRT; -3 MRS .~
s rek P . o e & PTE BRI TIT A

- Ecan xoTq OBl I KAKOTO-TO TOBApa HMEET MECTO OOAHO M3 IIPHBE-
JICHHEIX BBIWE COOTHOWICHUH, TO yenoeuA (26.3)—(26.5) n (25.7)—(25.9)
OKa3bIBalOTCA HCCOBMCCTHBIMH H COOTBETCTBEHHO PaBHOBECHC HE OyneT
[MapeTo-ontumaneHo. Huke MEI paCCMOTpHM IKOHOMHKY, B KOTOpOH 3TH
YCJIOBHS HECOBMCCTHEL.
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Jexyua 26, Paswosecue npu Haruwuu axcmepraii

YTeepxaenne 26.1. Teopema 0 HedppeKTHBHOCTH B IKOHOMHKE
€ IKCTEPHAUSAMM.

PaccMOTpHM 3KOHOMHKY ¢ HKCTEPHAIHSIMH, T1€ BCE GYHKUHM I10-
nesgoctd, 4 (), M GYHKOMH, OPCACTARIAIOLE TPAHCHOPMAIMOHHELE
kpuBbIe, F,(-), muddopeHunpyemsr. IycTs nepsriii TOBap HE CO30ACT BHEII-
HHX BO3EHCTBHIT U ABAAETCA XKeIaeMbIM 1Jis niepporo rmorpeburens. [pex-
[OJIOKHM, KPaMe TOTO, YT IIOTpeBNenne {-ro ToBapa MEPBLIM NOTpedHTe-
JIEM HE CO3NacT 3KCTCPHAJMIA, a MPOK3BOACTRO NMEPBOH GUPMON TOBapa ¢
BICYET JUNIb HEOTPHIATEIFHEIE SKCTCPHAIMH, IIPHIeM XoTs OBl 0HO M3
3THX BHEITHHX BO3JCHCTBHH NOJIOXKHTENBHGO, TOrMA:

1) econ (X, ¥) aBnsercs sHyTpeHHUM [lapeTo-ONTHMANLHEIM pac-
OpedcIeHUEM LIl AaHHON 3KOHOMHKH, TO HH MPH KAKUX LEHaX H TpaHC-
(epTax OHO HE MOXKET OBITh PCAIIM30BAHO KAaK PABHOBECHE;

2)ecmn (P, X, ¥} — PaBHOBECHE B paCCMaTpUBacMOH 3KOHOMHKE H
¥ >>0 mnsa scex k, To pacupenenenne (X, y) ne 6ymer ITapero-onTH-
MaJIbHbIM. |

JIOKA3aTCABCTBO

BrrmumeM ycnosue 3¢GheKTUBHOCTH NPOM3BOMMOTO aCCOPTHMEHT--
Horo HaGopa g k=1, j=1 uToBapa i

> MRS, - Z MRT, =Y MRT;, , - 2 MRS® .. (26.6);__

Iockonpky norpebieHue nepBLIM NOTPeGUTENEM I-10 OJ1ara He C03-

¥
r

aF
— =0 1 Bcex rlmn '""'1"=0 s
X, X,

3 i

BCEX 5, OTKyaa nomyyaes, yr0 MRT), , =0 amascex r#1 4 MRTJ;; , = 0
‘N 1 F1s

ans Bcex 5. ClenoraresHo, SR

D MRS),  =MRS, . u > MRT, =0

X Pt

JaeT BHEINHHX BO3AEHCTBUH, TO

r

¥ X
Kak Osu10 mokaszano pasee (npH BhiBone aHbdepeHNUaTbHBIX Xa-
pakrepucTuk [lapero-onTUMaNbHBIX pacupeneaeHui) B JaHHOA dKOHOMH-
ou* (%, $)

%
X

Ke a1 [lapeTo-onTHMAaNBHBIX pacpeieICHUN HMEEM >0 s
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VI Duacko peuinka: sxemepraun

BCEX knp —L~2 "> () nmig Bcex g HOCKO:IBKY MBI HPCIITOIOMKHIN, YTO

, j
HPOK3BOACTBO MTCPBOH (prMOH TOBAPA I BIICUCT JTHIUL HCOTPHULATCILHLIC

,
u' (- aF (-

()20 JUIS BCCX F 1 0

Yi ayz1

4eM OJHO W3 3THX HEPaBEHCTR crporoe, OTCHAa IOJydaeM, 4To

IKCTEPHAITHH, TO <0 nas Bcex s # 1, npu-

MRS™ | 20 miascexru MRS, ' <0 mrecex s # 1. [lockoneky X01a

Vitr A Yils ¥ls

N

GBI OIHO U3 YTHX HEPABEHCTB CIPOroe, TO s RIS

Y MRT, . ~% MRS . <O.

¥ X
s¥#1

Takum o6paszoMm, paBcHCTBO (26.6) mMpHMeET BHA

Yo ¥

MRS, , = MRT, ?;;MR = ZMRS;M;. <MRT, - (26.7)
Teneps, cOMOCTaRISIST TONYYEHHYIO U1 AaHHOH 3KOHOMHMKH OITHY M3
xapakTcpHcTHK [lapero-onruMannnnix pacpenenenuit (26.7) u xapaxre-
PHCTHKY PABHOBECHBIX pacnpeacicHui {(26.5), MBI BUAUM, 9TO OHH HE
MOTYT MMETB MECTO OJHOBPCMEHHO [/ OJHOIO H TOTO e COCTOSIHUS KO-
HOMHKH. DTO JOKA3bIBAET, 9TO B TaHHOH IKOHOMHKE pasHOBecue He OyaeT
[TapeTo-onTHMaNBEHBIM, ITOCKOIBKY, KaK OBLIO IOKA3aHO BBILUE, PABHOBEC-
HOE PACNIPCACIICHHAE HE YOBJIETROPIET YCIOBHIO A(PHEKTUBHOCTH TPOH3-
BOZHMOIO aCCOPTUMEHTHOTO Habopa H, maobopot, [Tapeto-onTHMansHoe
PacIpeIelIEHUE HC MOXKCT OBITh Pealln30BaHO0 KaK PaBHOBECHOE. W
JloKa3aHHAas TeopeMa roBOPUT O TOM, UTO B PACCMOTPCHHOM 3KOHO-
MHKE HE HMEIOT MeCTa TeopeMsl Onarococrognus. [IpoanamizupyeM, Mo-
JKET JIM BMENIATEeNIbCTBO IOCYAAPCTBa CHOCOOCTBOBATE YCTPAHCHHIO HCA()-
(QCKTHBHOCTH PHIHOYHBIX PaBHOBECHI IPH HAJIHIHAH YKCTEPHAIIHIA.

PerynupoBanue 3xcrepnaani

Cpcaoy BO3MOMHBIX BapHaHTOB peryJIHpOBaHHH BHEIITHUX Bomcncmrm
BBIACITUM CHEYIOMHE: & .5 o Wl i i et
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feryug 26, Pagnosectie npyu HamuMuie 3KCMEPHATIT

® KOINYSCTBEHHEIC OrPaHHYEHHA Ha MPOU3BOICTBO (IoTpebicHue)
MPO/YKTa, IPHEOIANIEr0 K BHENTHEMY BO3ACHCTBHIO (3TH OrpanHueHus
HA36IBAIOT HOPMATUBAMY UIW KBOTAMM ),

® pranor (cyOGCcHIMH) Ha IKCTEPHAIHH (TAKUE HANOTH IPHHITO HA-
3BIBATE nianozamu {luzy);

® CO32HHC PBIHKOB 3KCTCPHATHH.

[TponemoHCTpHUpYEM [IEPBBIH U3 3THX BapHMAHTOB NPEOIOJICHUA PBI-
HOYHOH HECOCTOATENBHOCTY HA IPHMEPE IKOHOMHUKU € 3KCTEPHATHIMHU B
IIPOM3BOACTBE, T.€. OyaeM CUHTATh, UTO IKCTEPHATHH BO3HHKAIOT JIMILIb B
IPOU3ROJCTRE H BIHSIOT TOIBKO Ha IIPOH3BOACTRO.

PeryanposaHue 3xcTepHATHH
NOCPEICTBOM HOPMATUBOB (KBOT)

e

, P 5

ITockonbKy MBI OyleM paccMaTpUBaTe TONBKO DKCTSPHAIHY B IIpOHBBOﬂ.-
CTBE, TO 3a/{a4a NoTpebHUTENd NMPUHUMAET CTAHJAPTHBIH BHI: |

max u ()

¥ z0

pxk S p(l) + Ee/}p}!}, S .' ~( 5
i

BEe/IeM 3K30TCHHO YCTAHABIHBACMEIE HOPMATHBEI (KBOTBI) HA IPO-
H3BOJICTBO (HCIIQIB30BAHKE) BCEX TOBAPOB, KOTOPBIE IIOPOMKIA0T BHCUIHHE
BO3JCHCTBHA. JTO IIPHBEICT K JONMOXHHTEIBHBIM OIPAHHYECHUAM Ha [1PO-
M3ROJCTBEHITBIC BOSMOKHOCTH GUpM, MOPOKAATOUIHUX DTH BHENTHNIES BO3-
nencisus. O603mauuM Yepes £ MIOXKECTBO Orar, IPON3BOICTBRO (HCIIONE-
30BaHUE KOTOPLIX j-i GupMoi nopcomaeT BHCIIHUE BO3IEHCTBUAL. Toma
3a7avy j-# (HMPMBI MOKHO 3aIMHCATh CICTYIONIHM 00pa3om: -

max py; _
Fj(yj1y~j)so; o *
Yy =¥, V i€E,

I‘lIe y! — HOpMaTPIB (KBOTa) Ha BBITYCK (HCﬂontaHHe) ToBapa i pup-
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¥I. Guacko prikka: skcmepraniy

ChopmynupyeM ornpeneneHue papHOBECHA I SKOHOMUKH, T7Ie DK-
CTEPHAITHH PEryNIHPYIOTCA MOCPEICTBOM HOPMAaTHBOB (KBOT).

Onpenencune

Habop (p, X, ¥) 4BIgercs paBHOBECHEM B PAcCMAaTpUBAEMOM KO-
HOMHKC IPH KBOTAX y, CCIU!

1) wis moBoro k Bekrop ¥ — peluenue 3a1a4u MOTpeOHTENS NMPH
HeHAX p; |

2) nng moboro j BEKTOP 3aTpaT-BHIMYCKOB ¥, PCIICHHE 3a1a4H
IIPOH3BONMTENS TIPH UEHAX P, y_; =Y_; HKBOTAX y, Ha TOBAPBL H3 MHO-
xectBa £

3) BBUTONHENE GalaHCH 1O BCEM DHHKAM: Y X <&, + ) §, W
k i

- I — ~ .
7 Exj — W, “23’:} =0 g BeexX i O
k ]

IToxasxem, IT0 U1 JaHOM 3KOHOMHKH HMEET MECTO aHAaJIOr BTOPOH
TEOPCME! OJIAr0COCTOSHHUA, T.C. IPU HEKOTOPHIX YCIOBHAX JIHO0OC BHYT-
pennee Ilapero-orTHMalbHOE pacifpeaesieHHe MOXHO pealn30BaTh Kak
PaBHORECME NIPH HATHYIHH KBOT,

Yreepikaenune 26.2. Bropas TeopeMa 6J1arococTOsIHHS AdAdA paB-
HOBECHA ¢ KBOTAMHM HA IKCTEPHAJIMH.

[ycTs GYIKUHH MONE3HOCTH y' (-} AU((EpCHIHPYEMBIC U BOTHY-
THIE A MOO0TO &, & GYHKIHH F,(-) JMbQepeHIHpyeMbIe U BLITYKITBIC
no ¥; nns ardoroj. KpoMme toro, GyaeM c4dTars, 910 CyIIECTBYET Onaro,
HC IOPOKAAIOUICC BHCUTHHX BO3ACHCTBYI (IIyCTh 3TO NEPBOE OJIAr0) H OHO
xeraeMo xota Obt ogHuUM motpedutenem. Ilycre (X, y) — [lapero-onTu-
MaJlbHOE PacIpelie/ieHHue B PacCMATPHBAEMOH JKOHOMHUKE, TIe £ >> 0
JUTsL M06OTO k, IpHYEM Ui 3TOTO PACHPECTEHHS BBIIONHEHB! YCIOBHS
peryisipHOCTH. Torna CymecTBYIOT UEHB! P, KBOTH ¥ H TpaHCQEpTHI T!
Takue Yto (p, X, y) — paBHOBECUE IIPH KBOTAX Y W TpaHCcheprax T*.

JloKa3aTeneTBO

1. ITockoneky (X, ) — Ilapero-onTHMA/IBIIOE PACTIpefeeHIE, TO
OHO ABIACTCA PEUICHUEM 3384 MAKCHMH3AIHHU IOIE3HOCTH KOKIOTO

e
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Hexyus 26. Pasnosecue npu Hanuuu skemeprn i

u3 M norpeburcnel npu YUKCHPOBAHIIBIX TONE3HOCTHX OCTAITLHBIX U TIPH
BBITTONTHEHHH TEXHOJIIOrMIECKHX H PECYypcHBIX orpaHddeHuil. B gacrtHo-
CTH, JUId ITEPBOTO HOT’pBﬁHTeﬂH COOTBETCTBYKOUIad ONMTHMH3aIHOHTas 3a-
Java NPUMCT CIICAYIOMIH BHT;

maxu'(x')
x20.y

(x> uEh, k=2, ... M:

Ex <Yy +0, i=1 .., N;
J

Fj(yj, y_ 50 j=1 .., /1.

3JanuuieM JarpaHXKHaH JuII JaHHOH 3a1a9H ;

Lzzkkuk(_xk)_ZYIFj()}j, y—j)+Z|"Li zyﬂ' ..—Z(xf _

[TockonbKy MbI IpEANOIaraniy, YTo LIl pacnpcz{eneﬂm (X, ¥) BBITIOJIHE-
b
HEI YCIORUS PETYIAPHOCTH, TO MOYKHO CUHTATH, 94T0 A =1

Brinumem YCIOBHA MEPBOTO TOPAAKA JULL BHYTPCHHErO pememm
(& >> 0)

g Co G z:)x(x) =W, amaseex ki, . (269
OF ($) e
; - T - WL, 1719 BCEX 1 & Ej, = Z. D (260)
% L
2, I W, Juw Beex i€ E 3 S (26.10)
h] I. ayzj ;

F(9,,3. )0 ny F (3,5 )=0 s Boex ; . (26.11)
2)?:‘52";;"‘(73;- u U, 2-&-"“‘2)7”—6)‘- =( [t Beex 1. | (26.12)
« 1] k F

3aMeTHM, YTO B CHITY IIPETONOKEHHS O TOM, 9T0 epBo¢ 61aro xenaTes-
HO JIIst IEPBOTO NOTPeQHUTENA, MBI ITOTydacM, 910 W, >0, a oTcrona zax-
nWuaeM, 9To AX > ans Beex k. Hockonpky mepBoe dmaro He cospaet
3KCTEPHAIUHA B IPOU3BOLCTBE, TO U Y, > 0 Jg BCCX .
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VI, Quucko poirka: sKkcmepRaniy

2. Teneps BBITHIICM AHQQHepeHIUATIbHBIC XaPaKTEPUCTHKH PaBHO-
pecHs ¢ kBoTamH. [lycth of — mmoskurens Jlarpamka juid GroKETHOTO
OrpaHHUYECHU, TOTAA

a—k=0t Py CCIIH X, >0, - - (2613)

xl'

HYCTB Bj -— MHOKUTCIIL HaI‘paH}I{a JII9 TCXHOJIOTHYECKOIO OI‘paHH‘Ic-

HHA, 4 OTPaHWYCHHA 11O KBOTAM NOoACTABHM B IICJICBYIO (bYHKL[HIO, TOIa
oF,(y) _

;o= p; amseex ig K, (26.14)

o Ay, J

3. BriGcpeM B kadecrse 1ed Oiar MHOKHTETH Jlarpamxa: p, =\,.
BBeneM KBOTH!, MOJIOKHB Y, = 5’; IsiBcex je E I IokaskcM, 4yTO j}}- B~
JIAeTCH PENISHHCM 3a/1a4H IIPOH3BOAMTCAA IIPH LUEHax P, = |, H KBOTax
¥, =3, (i€ EJ-)-

[Tockonbky IlapeTo-oNTHMANBHOE pACIIPEACTICHHE ABIACTCA JOMYC-
TUMBIM, TO Y, MPHHAJUTEKUT MPOH3BOJACTBENHOMY MHOMKCCTBY j~H dup-
Ml (13 ycrosusa (26.11)) npu ZaHHBIX BRITYCKaX OCTAILHBIX HpM Y_;.
Kpomc Toro, ycioBye (26.9) coBnanaer ¢ yC.JI0BHEM HIEPBOTO MOPH/IKA 3a-
JlauM [Ipow3BoAnTeNs j ipu fB j =¥;- B cuny suimyknocts dynkunu F(-)
YCIOBUS NICPBOTO MOPSIKA SBISIOTCA HEOOXOAUMBIMH KU JOCTATOYHBIMH.

4. TIokazeM, 4TO HPH UeHax p, =, Habop &* ABIAETCA pelneHHEM
3a/1a9u HOTpeBrTeNns 1pd noxonax [* = pit.

Jeticreurensno, yesorue (26.8) OyneT coBrmanars ¢ yCI0BUEM NCp-

1
BOTO TOPSAAKa A1 3anauy norpeburens (26.13) mpu o = 2 3aMerum,

v k
YTO B CHITY BOTHYTOCTH (DYHKIIHH IONE3HOCTH I () YCITOBUA MEPROTO MO-
pARKa ABAAFOTCA HCOOXOAUMBIMH H TOCTATOUHBIMH.
brogxeTHbIe orpanudenus OyAyT BEITOTHEHE! IPH COOTBCTCTBYIO-

niemM nopGope Tpaschepros: TF = pi* — pa’ — 29"; py,;. Ilokaxem, 1o
j

CYMMa TpaHc(epTOB paBHa HYITIO;
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Hewxyun 27. Pezyrupuganue 3xCMEpHILING. HAMWZU 4 MOPROSIR IKCIMEPHAAUSMY

ZTE EPI —Zﬁw Zejpy = p&* - pi— Y pP, =
k J
_2[’; Z: :'_zi‘ij = Zufg'%lk_a)t_zi}y _—_0’
J i i

TIOCKOJIBKY B CHITY YCJIOBHA (26.12) KaXK0C CTaracMoe o CIICAHCH CYMMEL
PABHO HYIHO,

5. Octanoce yOeauThCA B TOM, YTO BCE PHIHKH YPABHOBEILEHBI, JT0
CICAYET W3 yCiaoBui (26.12), xoTophie npu p, =, SKBUBAIEHTHBL yCIIO-
BHSIM YPaBHOBENICHHOCTH PLIHKOB. M

ABa 1pyrux BapuaHTa [NPEOROIECHUS HECOCTONTENLHOCTH PLIHKE B
CITYy42e IKCTEPHAINH OY/IYT pACCMOTPEHBL B CNEMYIOMICH TEKLHUH.

JJexuna 27

Peryﬂnponaﬂﬂe IKCTEPHAIHH: *
HAJIOT'H ¥ TOPIOBJsI BKCTepHaJIHHMH :

MEI pacCcMOTPETH peryTHpOBaHHE IKCTEPHATHIA nocpe,ucmom Hopmam-
BOB MJTM KBOT. Tenieps paccMOTPUM BO3MOXKHOCTE B01T€¢ THOKOTO BINSAHIHS
Ha HCTOYHMKH BHCLIHUX BO3IEACTBHH MYTCM HC KOJIHYCCTBCIIHBIX OTpa-
HHYCHHH, a PEeryJIMpOoBaHHui NOCPEICTBOM Mexanu3ma IeH. HauieM pac-
CMOTPEHHC ¢ MCXaHH3Ma, IJ1¢ BHCUTHUE BO3ACHCTBUS KOPPEKTHPYIOTCH 110~
CPelCTBOM JK30TCHHO YCTaHABIHBAEMEIX HATOTOB (cyOcuanil). Takuc Kop-

PEKTHPYIONIUE 3KCTCPHAIINM HAJIOMH, KAK MBl YKC IOBOPHIIH, HA3BIBAKOT
Hayioramu [ury.

PaBHoBecHE ¢ HRJIOIaMH

TTockonbKy MBI paCCMaTPHBAEM CHTYALIHIO C SKCTEPHAJIMSIMH B TIPOH3BO/L-
CTBe, TO HajoraMy OyayT ofnararscs TUITs NPOU3BOAUTENH, TPHUEM DTH
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Vi @uacko puinka: akemepraiuu

HAJOrH OyIyT A KaX/I0r0 MPON3BORHTEI HHIHRHAYaIbHsL Hamory Oy-
AYT B3HUMATBCH ¢ KK/IOH €AHIUIIE! Oara, IPOU3BOJICTBO KOTOPOTO BICUCT
BHeIHNI 3dipext. BysieM cuauTaTs, 910 Hanor INTATAT TPOHABOAKTCILE, KOTO-
PBIT 3TO 67ar0 NMPOWIBOAUT. JAMETHM: OTPHIIATEIBHLIC HAIOIH 03HAYAKT,
YTO ArEHTY BLIMTAYMBACTCA CyOCHANA 33 IPOH3BOICTBO TORAPA.

Beeaem cnenyromue 0003Ha4SHUA: NyCTh I; — HAIOI HA 3KCTEpHA-
JIMH, CO3/1aBaeMBle j-if GpHupMOH TpH IPOU3BOACTRE I-10 TOBApa (f; MOXKCT
Orrrs Kak GoJIbIIe, TaK ¥ MEHBINE HYINIA, B ITOCIEAHEM CIIyYac Mbl UIMCCM
ZCIIO 1IC ¢ IIanoroM, a ¢ cyocuaueit). Kak u pauce, wepes E, Gynem o6o-
3HAYATH MHOKCCTBO Oi1aY, MPOU3BOICTBO KOTOPLIX j-if hrpMoii mopoxna-
€T IKCTEPHAHH.

B pe3ynprare BBEICHUSA HAJIOIOB 3aja4a j-T0 MPOH3BOAUTENS NIpH-
MET CIC/TYTOLIHI BHI:

max Z Yy + 2 (p: _tlj-}yh'

i I E; Ek;

. Fy Gy v ) <0

ByaeM cuuTarh, 4TO HOXOABL OT HaJOroB llury B03BpamaIOTC$I no-
TpeOUTEBIM B BUAE NayMIAJIBHBIX CYOCHIHIA

S

o
-

OupenereHue

. .)‘..";':_‘
3

Habop (p, %, ¥, T) Ha3bIBACTCA paAGHOBECUCM 6 IKOHOMUKE C Hcmo~
eamu Iuey t, ecmu: |
1} nna mo6olt GupMBl j BEKTOP YHCTBIX BEITTyCKOB y,; ABIAeTCH pe-
LICHHEM 3a[d9H NPOYI3BOAMTIENS NPH UCHAX p, HAIOrax L (i€ k) |
BBLITYCKAX OCTAJIBHEIX GHpPM y_ =Y. |
2) L moﬁoro k mabop ¥ — pemeﬂue 3aJja4y noTpebuTesns k
D el max u £ (x4 S T

“ koo k. o =k
px* < pt +28j7cj(p,t)+T ;

J
3) BcE PBIHKM YPABHOBEIICHDI: |
e L . . — ~ 1 . Tk
o fo <o, + Z ¥, ¥ P, in -0, - nyf —O Joi BCex iy
o & ki & o e

i
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T T 4

Herjus 27, Pezyrupoaanue 3KcmepHAT: HAA024 4 MOP2o8ns IKCIMEPHATUAMU

4) uMeeT MecTo GHHAHCOBbIN DanaHc: Zf" = z L5,
k j ek y
[Tokasem, 9ro mpu onpeleeHHbIX yenosuax jioboe [Tapero-onru-

MaJILHOE PACIPEACIIEHHE MOXKET OBITh NOTYICHO KaK PAaBHOBCCHE ¢ HaJO-
raMH Ha 3KCTEPHAIHH.

Yreepikaenue 27.1. Bropas Teopema 6,1arocoOCTOSHHS 31 paB-
HoBecud ¢ gastoramMu Iury.

[ycTh OyHKIMKM NONe3nocTr u* (1) auddepenmpyeMsle W BOTHY-
ThiC 41 10D0ro0 £, 8 dynkumn F,() muddcpeHunpyeMble 1 BEITYKITLIE
o ¥, mis moboroj u y_,. Kpome roro, Oynem cuutars, 410 CymecTByeT
Omaro, He OPOXIAKOINEE BHEMIHHX BO3IEHCTBUH (IryCTh 310 IepBoe Oa-
Y0) M OHO KemaeMo X0t Obl ojuuy nmorpedbuTesem. Ilycts (%, ¥) — Ila-
PCIO-ONTHMANBHOE PACTIPEACICHUE B PACCMATPUBACMOMN SKOIOMUKE, THE
£ >>0 g moboro &, IpHYeM A/ 2TOrO PacHpeNeICHHs BRIIONIIEHE]
YCHOBHA peryasprocTa. TOra CYICCTBYIOT LICHB , HATOTH { W TpaHc-
dbepret T Takme, wro Habop (P, X, §, T) Gyler sBasTBCA PABHOBECHEM C
Hangoramu [Tury 7,

JoxazaTebcTRO | TR I SO

PUERE TRIL R

1. BocnonbsyeMcs XxapakTepucTHKaMu BHyTpenrero [apero-onTu-
MaJIBHOTO PACIPEACIICHUA (X, ), TOJIYyYEHHbIMY B IIPCABIYILICH JICKIHH.
Ilycts A%, W,, Y; — MHOXHTENH Jlarparka IpH OTPAHAYSHISIX COOTBET-
CTBEIIHO 110 YPOBHAM ITOJIE3HOCTH, PECYPCHBIX H TEXHOJIIOTHIECKUX, TOIAA
(X, ) ynornersopser ycnosusM (27.1)—(27.5):

du* (%) i

A eV =W. 1 Bcex K, I | (27.1)
xl' i,

JOF (§) v g
7 U; s BCcex & Ej; B PR, (272)

oF. ()
Yo ™o
ayU

=y, wuBcex i€ Ej; . (273)
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VI, Quackn peirka: skcmeprai

EJ’;‘;"‘@ o, ZA’- Zyy - (=0 ,um.ncéx 1.{(27.5)
i

Kax mokasano pamec, p, >0, A* >0 amiscex Au vy, >0 ud Beex j.

2. O6patumca K JubdepeHIHaEHPM XapakTEPHCTHKAM PaBHOBC-
cus ¢ Haoramu [Iury. Iyers of — muoxurens Jlarpamka st GromxeT-
HOI'0 OIpaHHMEHH ToTpebuTens £, Torna

ke k '
_ak_—a precma x; >0 | (27.6)
X, |
Bemm §, — muoxurens Jlarpasska 11 TEXHOJIOTHYECKOTO OrPaHYeH A,

TO YCJIOBHA ICPBOTO MOPAXKA 1A 3a7a4H MAKCHMM3ALMY NpHOKIIY j-if
¢GUpMBI TIPU HATHIHHE HATOTOB MPHUMYT CIICAYIOMIHI BRA:

e R Y a(})"pf o pcex i€ L SRR,
RIS R Yij N
3F (v
B, .—éii‘}—) =p, ~t, WABCCX i€ E,. - (27.8)
b yU

3. BribepeM B kadecTBe LicH Oar MBOXKHTEH Jlarpamka: p, = i{,, a
HAJIOTH TOJI0KHM PAaBHBIMH :

an(j\‘\’j}-—s)
e
oo E T4 vag Vy

i
Q, ecnui¢ Ej

,ecom e K, 0, co

-~

TloxaxeM, UTO ¥, ABNACTCS PELICHAEM 334l (PUPMBL j [IPH LEeHAX
pP; =W, HAJIOTaX { W BBINYCKAX OCTAMbHBIX YUACTHUKOB y_;.

~ 3aMeTuM, YTO ¥, NPUHAIICKHT MPOU3BOACTBCHIIOMY MHOKECTBY /-1
bupmel B cuity yerosrs (27.4). Kpomc toro, yeaosne (27.2) npn 3, =7,

COBITAZIAET ¢ YCIOBHEM TIEPBOTO TOPSIAKA 3a[aud MaKCHMU3AMUA MpHObI-
nu (27.7).
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Hexyun 27. Peaynupogarue sxcmepiaiuii. Ranody  mop2oeas ICHepHantsmu

[Nokaxem, uto yciropue (27.3) NpH ompeaeleHHNX BBILE HATOrax
Gyner SKBUBANEHTHO YCIOBHIO NIEPBOro Mopska HHUpMbI 10 Onaram, 110-
POMKAAOHINM BHCIIHHC Bo3acicTuA (yenorue (27.8)). HelictBHTeAn10, B
CHJIY OIIPEAETACHHUA LIEH U HATOTOB HMEEM

7 A “’ -—ZY a[;;(j)s’ j‘)‘—q) — 'Y aFj(j}Js j}_J), |
5#] | ayU ! ayif IR

uTO ﬁpn B, =v, oxBuBaneHTHO ycnosumwo (27.3).

B cuiny BRIIYKIOCTH F (:) YCIIOBHA IICPBOTO Hopﬂ,uxa HBJI}IIOTCH He-
0OXOIMMBIMH H ,[IOCT&TO‘-IHBIMH TaxkuMm 00pasoM, Mbl ﬂoxasami 1f{'ro y ]

ABJIACTCS PEUISHUEM 3a/1a4d (DUPMBI J TIPH ( D ‘, y .

4. Tlokaskem, 9T pH MeHax fp, =i, Habop £° smmsercs pemennem
3ana4u noTpebnTes npy Aoxonax /© = pit.

Yenosue (27.2) COBIANAeT C YCIOBHEM IIEPBOrO IOPAIAKA 3a1a4H

|
k
MAKCHMH3aUMH TIONE3HOCTH (27.6) mpu =I,;, a B CHIIy BOTHYTOCTH

Mt k
yHknui #° (1) yCIOBHA NEPBOTO MOPSIKA SBISIOTCH HEOOXOAUMBIMU U
JNOCTAaTOUHBIMH. BroKeTHBIE OTpaHHueHua OyIyT BHITONHEHH TIPH COOT-

BETCTBYIOIIEM f10160pe TpaHC(EPTOB: T* = pi* - poof — 28’}71: (P [).
j

5. ITokaxem, 4T0 cymMMa TpaHC(HEPTOB PaBHA COBOKYIHEIM cOopam
OT HA/I0rOB, T.€. BBIIIOJIHCH (DHHAHCOBBIA OanaHc:

2T =3 pxt =Y pot 29 (p0) =3 PR = po- Y (p, D)=
k k k k ; Ve

= xﬁik — pO- 2 (ﬁi—aj)j}:j_ f)ij;tj =
k i €E; J RE,
—Eﬁ x -0, 25’;‘; + 2 ?;jj}ij:
f J JEE;
—FZM'(Z " UJ Zi}fj)-i- 2 ajj\"u = 2 E;;j}q"
k J jriekEy J.iEE;
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Vi, @uacko pwirka: axcmepnauu

NOCKMJIBKY B CHTY YCI0BHA (27,5) Kaxmoe cnaraeMoe

K, Zx;" —Z y; — @ |=0. Hakonen, Bce peiEkH OyyT ypaBHOBEILICHEI
% i

B CHJTY yCJIOBUA (27.5). m

Hrak, Mpl noxkaszain, 970 U1 PABHOBCCHS C HAJIOTAMH Ha 3KCTEPHA-
MM UMEET MECTO aHaIor BTOPOH TeopeMbl dnarococtoauus. [Tockonsxy
HAJIOTH YCTaHABIHBAXOTCA 3K30M€HHO, B JIH CTOHUT 0KMAaTh, YTO pan-
HOBECHE ¢ NMPON3BOJIBHBIMH HAIOTaMHK NpuBeneT K Ilapero-onruMansHo-
MY PacHpeleIEHUI0 PECYPCOB, OHAKO [IPH COOTBETCTBYIOLIMM 00pa3oM
N0A00PaHHBIX HAIOTOBBIX CTABKAX Mbl CMOYEM [apaHTHPOBATh OIITHMAIIE-
HOCTH pPaBHOBeCHA ¢ Hanroramu Ilury.

YTBep:kaenue 27.2 Anaor nepBoil TeopeMbl 0JarocoCTOSAHHS
1151 papHoBecus ¢ Hajoramu ITury.

[TycTs GyYHKUMHM TOTEIHOCTH 1 (1) auddepeHUMpyeMBle ¥ BOTHY-
ThIE 114 J1oboro &, a GyHKIHH F.() i depeHIHpyEMEIC U BEIIIYKIbIE
s moboro J. [yers (p, X, ¥, T) — pasHorecHe ¢ uanoramu Iury r
npuyeM ¥ >> () s Beex k. Kpose Toro, OyaeM CYHTarTh, 4TO CYLIECTRY-
et 61aro, He TOPOXK/IAOIIEe BHEITHUE BO3ACHCTRH (ITYCTH 3TO iepRoe Gna-

k o Y.

au—(kx) >0 mnst Beex ku %(y) >0 Juig Bcex j. Ecian Ha-

ro) TaKoC, 4TO
1 ayl j

- AF(y,, ¥, )/0y,
JIOTH YAOBJICTBOPSIOT YCIOBHIO 7, = Z L, ,}_S)/ Yy p, nnsecex i€ E,
s an(}’)faYu '

i 7, =0 Jurd BCeX i€ E, TO paccmarpusaemoe papHOBecue Oyner [Tape-
TO-OIITHMAITHITBIM,

JlokasarenbcTBO

[TokaxeM, 4TO paBHOBECHC YAOBICTROpAET AnddepeHIHanbHEIM
xapakrepucTukamu [apero-ontumyma (27.1)—(27.5). Ilpu BorHYTOCTH
(BBITYKTIOCTH) COOTBCTCTRYIOMAX QyHKIMH Heobxoaumere yemorus [la-
peTo-onTHMyMa OyOyT OLHOBPEMEHHO H JIOCTATOUHBIMH.
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Hexyun 27. Peayauposarue sKCMepRauil. Hanozu u mopaoeas IKCMeDHLTURMY

Bocnonesyemcs nudepennuaibHLIMH XapaKTEPUCTHKAME PaBHO-
BECHA ¢ HAJNOrAMM, [IOJYYCHHBIMM [IPH NOKA3ATCAbCTBE YTBEPXKACHHS

(27.1). IHomnoxum Af =&17, wo=p m Y;=B, 3amerum, uro
2k = 1k Py =B, = P >0. Torma ycmorue
of  dut(x )/axl oF' (}’)/a}'u

mepRoro nopsaska mo x° (27.6) B 3axade noTpeGurers OyAeT SKRUBATCHT-
HO ycoBu1o (27.1) B 3agaqe moucka [lapero-onTuMyma. AHaJIOrH49HO yc-
NOBHE Meproro nopsaaxa (27.7) B 3ajade dupMer no bmaram, He co3mar-
UM JKCTCPIanu, OyACT DKBUBACHTHO YCJIORUIO (27.2) B 3a149€ 1TOHCKA
ITapcTo-ONTHMANBHEIX paCIPEaCIeHHH.

IlokaxeM, 4T0 aHAJIOTHYHOE YCNOBHC BRIIOIHAECTCS o GmaraM, no-
POXIAIOIIMM BHEWIHHE BO3acHCTBYA, T.€. YeloBHC (27.3). M3 3aaauu Mak-
CHUMU3AIIH [IPUOBLIH 110 3TUM OJ1araM uMeeM

ST 4 S ~ o~
R P ~F =B, oF, (3, 3-;)
! i ¥ a?
}ij

Insg BCex [ € Ej..

[ToncraBuB BLIPAKEHHUS L1151 HAJIOTOR ﬁ.j ¢ yuerom roro, uto Y; =0,

MW, = p;, HOMy4daeM
) IF,(5) .  OF(F) «oF(Py, .
pjzui:Yj__J__+t{j=Yjﬂuj_ﬁ+2 ,./ J'pl'
3y, dy; 5 9F(3)/9y, R E

Hockoneky neproe 61aro mo mpeAMoIOKEHHIO HE CO3IAET BHENIHHUX BO3-~
ACHCTBHH, TO JUII HETO YCAOBHE TICPBOTO MOpASKa B 3a1aYe MaKCHMH3a-

oF (¥,,5.,)
B, a}’ Y-
yl.s

CTaBJIICM 3TO BHIPAKCHIC JUI LCHEI IICPBOI0 TOBApa B COOTHOUICHHE (27.8),

I(IH MPUOBLT UMEET BUI P, = 11 1000 dupmsr s, loa-

C y4eToM [}, =7, HAXOOMM:

OF (¥ OF,(3)/0y; OF.(¥ IF(¥)
YD, 5 RO, 5 2O
dyu .. oy a[(:(y)/ayls ay” » ayb‘ -v_.-__:..l;_,-’_.;..

FEEALL

W =Y;
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VI, @uacko puiaka: skcmepnanuu

Takum oOpasom, BrmonHseTes yenoeue (27.3).

Yenosue (27.4) BBITONHEHO, MOCKONBKY M OBOTO j BCKTOP y,
ABJISICTCS PENISHHCM 334349 (DUPMBI j, & CICIOBATE/IbHO, LIPHHAUIEKNT e¢
IIPON3BOACTBCHHOMY MHOKECTBY.

Haworelr, yc/I0BHS paBHOBECHS PH (U, = p, OYAYT SKBHBAICHTHI YC-
moBusiM (27.5). Taxum 0oO6pazom, MBI IOKa3anu, 4T0 B PABHOBECHH BHITION-
HeHEI yoioBaa (27.1)—(27.5), a B cunny peutywiocts gyaxumii F,() u
BOTHYTOCTH (hyHKIHi 1" (-) yCI0BHA NEPBOTO IIOPAAKE SBAAIOTC HEOOXO-
TUMBIMH Y IOCTATOUHBIMH yCIOBUsMH [[apeTo-onTHMAansHOCTH. | |

PLIHKH 3KCcTepHATHHA

DKOHOMHKA ¢ DKCTEPHATTHSIMHU 11¢ YIOBISTROPSIET OAHON M3 NPEANOCHUIOK
MICPROH TCOPEMBI ONIATOCOCTOSIIHSA, TOCKONBKY B IICH 0TCYTCTBYCT ILOJIHAS
CHCTEMA PBIHKOB. JleHCTBHTENEHO, €ClH OBl KaX0¢ BHEUIHEe BO3ACHCTBHE
UMENOo CBOIO LEHY W NPOIABANOCh HA PBIHKC, TO CTOPOHA, HAXOAALIASACS
IO BJMUSHHEM 3TOTO BO3ACHCTBHSA, HE BOCTIPHIIMMANA OBl €r0 KaK NEKYIO
9K30TCHHO 33/1aHHYIO BEIUMUHHY, 4 UME/1a OLL BOSMOXKHOCTD BIIMATH HA HETO,
Npe/ILABIAS CTIPOC HA JAHHBIH TORAp, @ COOTBCTCTBUC CIIPOCA W IIPCAIO-
MCHUA JOCTUIAIOCh Obl 3a cUeT onpedecHHOro noadopa ueH. Takum 00-
pa3oM, BHEMIHHE BOACHCTRUA nepecTany OB OLITh TAKOBLIMH: TIPH 3TOH
CUCTEME PEIHKOB 3KCTEPHATUIT (B OMOMHEHWH K phIIIKaM OORIUNLIX OJ1ar)
B 3KOHOMUKE CJIOKMTIACKH Obl OJIHAS CHCTCMa PRIHKOB. MTax, paceMoTpuM
BO3ZMOKHOCTL HHTEPHAIIH3aWH BHEIMHHUX BOZASHCTBHI 32 CYCT CO3AaHHS
PHIHKOB DKCTEPITAIIH.

O6o3naunM yepes T, UCHY SKCTEPHAINH, COCTOSIIECH BO BIHAHHH
NPOU3BOACTBA i-ro Oara j-M MPOH3BOAUTEIEM Ha F-TO IPOH3BOAUTEI. T2
[teHa MOKET OBITh KaK MOIMKUTENbHOMH, TaK M OTPHLATEIBHON. byneM npei-
HOJIAraTh, YTO IIIATHT CTOPOHA, CO3NAIONIAL SKCTEPHAIINH. B 3THX yCIOBISIX
OTPHLATEILHOCTE IIEHB! 03HAYaeT, 9TO $HHpMa NOITy4aeT IeHEIH 33 CO3AaBa-
eMO€ BHEIHEE BO3ACHCTRUC. DTO OyAET UMEThL MECTO B TOM CIydae, Koraa
IKCTEPHAIIMA OKA3BIBACT IONOKHTE/IBHOE BOACHCTBHE Ha APYTYIO (DHPMY.

3aMcTHM, 9TO 3312492 DOTPeOUTCIIS IPH BBCACHHH TOPIrOBIH 3KCTCP-
HaJTHAMHU OCTAHETCA HEH3MEHHOM (M3MEHHTCSH JIHIIb BCIMYHHA TIPHOBLIH,
KOTOPYIO ITOIYUAST KaXKIBIi NoTpefuTens):
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Hewyus 27. Pezyrupoaanue akcmepHIIIL: HAO2W 4 MOP20BIS 3KCMEPRILTUAMU

T T I S max u ()

* 20

px* < pw +28ﬁnj(p, (5 NE
i

B 3anadge xaxxnoil GUPMEL j H3MCHHTCSH NC/ICRAs QYHKIHA, IOCKONE-
Ky, C OOHOH CTOPOHBI, (prpMa OyAeT BEIHYXKIEHA OIUIATHThL CO3/1aBagcMble
CHO BHCILIHUE BO3ACHCTBUS, HO, C JAPYI'OH CTOPOHBI, OHA TIOIIyYHT KOMIICH-
CAIIMIO 32 BO3ASHCTBHA, CO3AABAEMBIE APYTHMH PUPMAMH. 3aMETUM, UTO
H3MEHHTCA U HaOOp MepeMEHHBIX, BEIOHpaeMBIi KayKAbIH GupMoi. Ecim
parce GupMa j OPHHHMAIA PCIICHUC JIUUL OTHOCHTEIBHO CBOETO BBITYC-
Ka Y;, TO Telepsp 3Ta (HpMa NPHHAMAET PEIIEeHNA OTHOCUTENLHO Cripoca
Ha BHEUTHUE BO3ZCHCTRUA, CO3MABAEMBIC APYTHMH (UPMaMU U BIHKO-
LIME HA ee IIPOH3BOACTREHHOEe MHOKecTBO. OB03HAUMM Ycpes y) cipoc
(GHUPMBI j Ha BHCUIHEC BO3ACIHCTBMC, CO3MABAEMOE PUPMOL ¥ IIPH IIPOM3-
BOJICTBE TOBapa / ¥ BIUAIOIIES Ha NPOH3IBOACTBEHHOE MIIOXKECTRO [pnpmm
j. Torna 3azada j-ro NpOM3BOAMTENS TPUMET CACAYIOUWHH BHI: -+ v

max | Py, X Tyt X Tydi SR

Vir ¥ RE, r#j EE;, r#]

Onpenenenne

) ~ o~ ~ e T

HaGop ( p, T, X, (¥, 91) jzl) ofpaszyeT paBHOBECHC C TOPTORIICH 3K~

CTEPHAIHAMH, €CIIN BRITIOJIHEHEI CISAYIOLIUC YCIOBHSL:
wr . - "',j

1) s mo6Go# Gupmel j Habop (y;, §.;) — penIeHAe 3a]1a9H TPOU3-
BOAMTENA NIPH LigHAX P, T;

2) ans noboro k mabop ¥ — pemrenvie 3apaun notpeburens & Ipu
neHax p, T

~k j— ~
3) YpaBHOBENICHBI PhIHKH OOBIYHBIX Onar fo <@, + Z Y; ¥ Ui
k J

~k s ~ | _ ;. s 5l = U .
2 X~ - 2 ¥; |=0 Beex I; phIHKU JKCTEPHAIME: YV, = Y, LUD1BCCX

i€ E, nandBcex r,j. O
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VI, Quacko poinka: 3kcmepHau

IMockonsxy B 1OCTPOCHHON S3KOHOMHKE MMEET MECTO ITOTHASI CHCTCMA PhIH-
KOB, TO /U1 Hee OyayT BepHb! KaK MepBas, TAK H BTOpas TeopeMsl Oi1aroco-
CTOSHMA B TOI (popMe, B Kakoil oHH OBIIM HaMH CPOPMYIHPOBAHB NPH
PACCMOTPEHHH BallbPaCOBCKOTO PABHOBECHA.

@ PexoMeHjyeMasi quTeparypa vt

M O
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- ®UACKO PBIHKA:
ACHMME TPUYHAS NHOD OPMAH st

NI P O S A

. JNMerkumums 28

HesgdexTrBHOCTE pacupeleIeHUs pecypcoB
[IPU AaCHMMETPHYHOU uHpOpMaLHH.
Hpodnema nebdnaronpusitHoro oréopa

Onua M3 NPEANnOCHIIOK MEPBO TeopeMBbl GIaracOCTONHUA COCTOMT B Ha-
JIMYHH Y 3KOHOMHYICCKHX arcHTOB TIOHOH CHMMETPHIHON HHOOpMALMH O
TOBapax M ycayrax. Hapymenune 3T0ro yc/ioBUsI MOXKET IPUBOAUTh K HC-
YE€3HOBEHHIO PEIHKOB HEKOTOPLIX TOBAPOB, IIOCKONLKY TOBAPE! ¢ PASHEBIMU
XapaKTePHCTHKAMU CTAHOBATCS HCPa3NMHYHMBIMH JUTS OJHOH H3 CTOPOH
pelHKa. B pe3ynabrare pacnpeneeHue pecypcos IpH aCHMMETPHYHONA HH-
popManyn MoxkeT GBITh HeonTHMaNbHBM, C aCHMMETPHUHON HE(OpMa-
UHEN MBI CTANKMBAEMCS B PA3IUYHEIX CUTyauusx. [IpuscneM HCCKOTBKO
KITACCHYECKHX ITPHMCPOB!

® NPOJIaBEN MOJEPIKAHHOr0 apTOMOOHIA HMEeT Oonbie MHpopMma-
LMH O COCTOAHHH aBTOMOOHJIA, HEKEIH €0 TOTEHLHAIhHBIH [TOKYyIaTelIb,

® 3aCMUMK, 0OpaTuBmUiCcS B 0aHK, AYYIIE OIEHHUBACT CTEIEHL PUC~
Ka HeBO3BpaTa KpeAnTa, Hexkead OaHkK, BHIAIOMIMH 3TOT KPEHT;

® CTPaxXOBATE:Ib, ITOKYNAOWHHA MEAMUHHCKYIO CTPAaxoBKy, HMECT
Oombme 1HPOPMALHK O COCTOSIHHH CBOCTO 30POBEA H COOTBCTCTBEHHO O
BEPOATHOCTH OOPAMEHUA 38 MEAWUMHCKOW [TOMOINBIO, HEXKEIH CTPaXxOBas
KOMITaHHS,
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VII Quacko puikka: acumMmempuynas uHopmayus

® aBTOMOOHITHCT, IPHOOPCTAIOMMH CTPAXOBKY OT aBTOI PaXKIAHCKOH
OTBCTCTBCHHOCTH, 3HAUUTCIIBHO JTy4IIe NPeCTaRIsAeT cede, HackoIbKo OC-
TOPOKHO OH BO/HT MAITHHY, HEXESINW CTPaxoBast KOMITauA,

* paBoTHIK, HAHMMAIOIHICA Ha paboTy, Bnajacer bonbiueit nudop-
Manue 0 CBOUX cnocobHOCTIX, HeKesm hupMa, ero HaHUMAOIIAS,

CuTyanvu, TIe HMEeT MECTO ACHMMETPHYHAS HHOpMalis, IIPHUHI-
TO Pa3AC/ATE 113 JBE KATETOPHH: CO CKPBITOH MHPOPMALMEH 1 CO CKPBITHI-
Mu jaciictBuamMi. [lon cuTyanuei co cxpsimo unhopmayeri TOHAMAETCA
CHUTYalMs, 1IPH KOTOPOH 08d CTOPOHA PhIHKA pacuoilaraet Kaxoi-To wH-
(dbopMaLucii O TPOAABACMOM HA LaHHOM PBIHKE TOBAPE HIH YCITyre, KOTO-
pasi He JJOCTyIIHa MPYTOA CTOPOHE PBIHKA.

Koraa onHa U3 CTOPOH PhIHKA MOJKET IPEAIIPUHATS HEKOE JEHCTBHE,
BJIMAKOIIEE HA JAPYTYIO CTOPOHY, HO HeHaOmoaeMoe Ipyroil cTopoHOH,
MBI TOBOPHM O HANWYHH CKPbIMbIX Qetcmenl.

CHagana obpaTHMce K allaanusy CUTYalui ¢O CKpBITOH HHGopManu-
cit. Hanyune cxperroil uadopManuu SaqaCTyxo 11pn304nr K npoo:zeme He-
braconpusmrozo ombopa. ST | |

Onpepererue

’ Hebrazonpusmuotm omOOpom Ha3pIBaKOT TAKY O CUTYALHIO CO CKPHI-
TOH HHOOPMALUEH, TIPH KOTOPOH MPOUCXOAUT ¢AMOOTOOP HHPOPMHAPOBAH-
HBIX areHTOB, HEOIATOMPHATHO BIMSIOMIMK Ha TONOXKEHUE HEUHDOPMU-
POBANHON CTOPOHBIL. [

Knaccuveckum nprmepoM HeOIaronpuaTHoro otbopa ABISIETCS Mo-
JCIIb PBIHKA TOACPXKaHHLIX aBToMOoOHTTel Akepnoda’. Tlockonbky moacp-
JKaHHBIE aBTOMOOWIM, HAXOOAWMECH B XOPOUIEM COCTOSAHMM, BIIale/blibl
I'OTOBBI IPOJATh 110 00JIEC BICOKOH LICHC, HEXKEIH MALUKHB! B IISIOXOM CO-
CTOSHHH, TO IIPH KaAJI0M JaHHOM LIEHE B NEPBYI0 OYepelb Ha PHIHKE I10-
ABATCA IUI0XHE aBTOMOOU M. T1oTeHIMaNbHbIE TTIOKYIIATEH HE MOTYT Pas-
AHYHTE XOPOIIHE ¥ IJIOXHC MALIMHB! ¥ IOTOMY T'OTOBEI (B CITydac, CCIIH

7 CM.: Akerlof G. The Market for Lemons; Quality and the Market Mcchanism //
Quarterly Journa! of Economics. 1970. 89. P, 488—500 (Axepaogh Jxc. PeiHOK «THMO-

HOB»: HEOMNpE/IEIeHAOCTE KauceTRa U prinouHeit Mexanuam // THESIS. 1994, Brim. 3.
C. 91—104).
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Hexyus 28, Hesgdhexmuanocme pacnpedencnust pecypeos npu acummempuiion undoprayuu

OHM HEHTPATBHEL K PHCKY) NPEAIOKHTD 33 MAUIMHY JIHIB LIEHY, PAaBHYIO
oxunaeMoi iene cpeaHero aBToMo0mwA, Ecim nanuas 1ieHa OKasniBacTes
JOCTATOYHO HU3KOH, TO B PE3YNETATE Ha PBIHKE IPOAAOTCS JIHIIL ABTOMO-
OUT HU3KOTO KauecTRa. Takum 00pa3oM, B TaHHOM CIIy4ae PHIHOK Kaue-
CTBENHEIX NOACKAMHEIX aRTOMOOUITEH OKa3a)ICa MOJTHOCTEIO PA3PYIEHHEIM.
Onnako cnefyer OTMETHTD, YTO ACUMMCTPHYTIAs HIopMaliil 1ancKo He B
Ka’K/IOM CITy4ac TIPUBOAMT K ipobicMe HebmaronpuarHoro oroopa. Kax Gy-
JI€1 NOKA33HO Jajlee Ha IPMMEPE PHIHKA TPYAA, HAIMUUE CKPBITHIX XapaKTe-
PMCTHK HE BCEIIA HOPOXKAAST AAHHYIO IIPOOIEMY.

Hednraronpustunsiit orfop Ha pbilike TpyAa

PaccMOTPEM PHIHOK TPYZa, [AC MHOXKECTBO OJUHAKOBBIX KOHKYDEHTHEIX .
¢bupM HaHUMAaKT pabOTHUKOB. TEXHOJOTHH QUPM XapAKTCPUIYIOTCS MO~
CTOAHNO oTagel ot MaciuTada, HpudeM TPy ABIACTCH CAHHCTBEHHBIM
(bakTOPOM IMPOHU3BOACTEA. byleM cuMTars, YT GHPMEI NEATPAIBHE K PHC-
Ky, H IOTOMY HX LCIBIO ABIACTCA MAKCHUMM3ANMS 0XWAaeMOH TpUOBIIH.
B cuity npenocsutky O COBEPIICHHOH KOBKYPEHUHY (PUPMBI LIPHHHMAKOT
LEeHbI KaK gaHHble, [[poHOpMupYyeM HX, ITOIMKHB LICHY FOTOBOH NPOAYK-
LLUHA PABHOM COMHHIIE,

pennonoxum, 4To pabOTHHKH PA3NMHYAIOTCS MO MPOUIROIHTEI -
HOCTH. bynieM cUMTaTh, YTO €CTh ABA THIA paOOTHHUKOB: BLICOKOIIPOU3BO-
JAUTEIbHBIC H HU3KOMPOH3BOAUTEILHEBIC. O003HAYNM Yepes Vv, TPOU3BO-
ANTENBEHOCTh BRICOKOKBANH(UIUPOBAHKOTO paboTHUKA (o1 aHL high) u
uyepes v, — NPOU3BOJAMTCILHOCTE HU3KOKBAIHGULIUPOBAHHOIO paboTHH-
Ka (o1 anrd. low); v, > v,. [IpennonaraeTcs, 9To KaX iuili paboTHNK, €CIri
OyneT HausT, padoTacT GUKCHPOBAHHOES KOTHUCCTRBO BPEMEHH (HanpuMcep,
8-qacoBoit pabounii nenk). [TycTs 1ons BHICOKOKBATH(GHIMPOBAHTIEIX Pa-
OOTHHMKOB paBHAa A,, a J0Jsl HU3KOKBATH(QUIIHPOBAHHBIX — A, ;
Ay +4, =11 0<h, <1. Kaxneiit paboTik MoxeT He pabolarb BOBCE,
H TOT/13 OH OyNeT MMETh AIbTEPHATHBHYIO 110JIE3HOCTh i, r=1L, H Kax-
ABIH pabDOTHHK MaKCHMH3HPYET CBOIO NOTE3HOCTD, KOTOPAS PACTCT ¢ poc-
TOM BO3HarpaxaeHuA 3a pabory (s,). byaem mpennonarars, 4To pabora
He cBA3aHa 11 pabOTHHKA HU ¢ KAKHMH YCHIHSIMM H, TAKHM O0Pa30M, He
BCJICT K CHHPKCHHIO NOJIE3HOCTH.
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VII. @uacko peiHKa: aCUMMEMPUYHUR UHQOPMAYUA

Haurnicm aHaiu3 ¢ paBHOBeCHs IIpH CHMMETPHUHON MHGOPMALHH,
NOCKOJBKY, KAK H3BECTIIO, B 9TOM CJIyYae BBLIMOIHEHBI BCE MPEIIOCHIIKH
IepBOl TeopeMbl OIaroCOCTOAHHMA H IIOTOMY PaBHOBECHOE pacnpe,nene—
HHE 6y,JeT [TapcTo-ONTHMAIIBHBIM, :

Pasnogecue npu cummempudHoi uHpopmayul B
[ToCKOMBKY TEXHONOTHS XapaXTEPU3yeTes MOCTOSHHOW OTAAYCH OT MacI-
taba, TO B paBHOBECHHU TPUOLUTL (DUPMBL OT KAXTOTO THNA PAOOTHHKA JOJIK-
Ha OLITh HYJIEBOM, M COOTBETCTBEHHO MBI IIOTYYACM, UTO 3dpaboTHas 1ia-
Ta pPabOTHIKA THIA ! DOMKHA OBITh PABHA CTOMMOCTH CO3JaBAEMOH MM
npoxykuun: s, =v,, V¢ =L, H. IlockonbKy Bce (GPHPMBI OTHHAKOBEI, TO B
pe3yibTaTe, €cyy 061 padOTHIKH OBLITH HAHATEHL, TO MBI ObI HMETH 1BA PHIH-
Ka TPYZAA: PEIHOK BBEICOKOIIPOU3BOAUTCABHBIX PA0OTHHKOB, I11€ YCTAHOBHTCA
sapaboTHas IIaTa s, =V, , H PHIHOK HH3IKOIPOH3BOHTEILHBIX paboTITH-
kOB ¢ 3apa0oTHOM I1aTol 5, =v,. Bonpoc B ToM, cormacarcs iau paboT-
HHKH Ha TAHHSBIC YCAOBHS. ITO 3aBHCHT OT COOTHONICHHS 3apaboTHOl mra-
TBI, v,, W MOIE3HOCTH IPY aNbTCPHATHBHOM 3aWATOCTH, i, NS MI060TO
THIIA pa0OTHHKOB. B pe3ysbTaTe BOZMOXHBL pa3HBIe PABHOBECHS B 3aBU-
CHMOCTH OT COOTHOILEHHA v, W i,. EcaH &, > v, TO BBICOKOUPOU3IBOIH-
TCJIbHbIC PAOOTHHKH BbIOEPYT aNbTEPHATUBHYI) 3aHATOCTh, 4 €CJIH
i, <v,, TO BC€ BEICOKONIPOH3BOANTE/IbHBIE PaOOTHHKN IIPEANIONTYT LaH-
HBII BapHAHT 3alTOCTH (TIPEITIONATaeTCA, YTO €C/IN paOOTHHKAM BCE PABHO
paboTaTh HIM IICT, TO OIH OyAyT paboTaTh). AHATOTHYHO €CH &7, >V, , TO
HU3KOIIPOHU3BOANTEILHBIC PAabOTHUKH BRIOEPYT aABTEPHATHRHYIO 3aHSI-
TOCTB, & €CJIH ¥, £V,, TO BCC HH3KONPON3BOANTE/IbHBIC PADOTHUKH mpea-
nouTyT paboTars B ,JlaHHOH OTpaciy, |

Pasnogecue npu acummempuytou uHpopmayuu

[Tycth paboTHHKH 000HMX THTIOB HMEWT OIHHAKORYIO aHBTepHaTHBﬁyI{;
MONE3HOCTL: i, =U, =i, NPUUEM v, <} <V,. BO3BPAMAACh K CIyUarO
CHUMMETPHYHOH HHPOPMALMY, OYMETHM, 9TO B PABHOBECHH HHU3IKOIPOH3-
BO/MTEJILHBIE PADOTHHKH HE OBLIH OBl HAHATEL, [IOCKOIBKY if <V,, @ BCEM
BBICOKOIIPOU3BOJIUTENBIILIM paboTHIKAM, Hao00poT, OpUI0 OB BHITOAHEE
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Hexyun 28. Heaghchexmusnocme pacnpedeaenui pecypeoe npu acuMMempusnon ungopmayiu

paboTath B JaHHOH OTpaciy, Tak Kak i <v,,. Takum obpazom, B 9108 cuTy-
aun¥ 3G HCKTHBHOE PACTIPENEICHUE TAKOBO: BCE BEICOKONIPOH3BOAUTEIbHBIE
paGoTHiky paboTaloT B A4HHOH OTpacii, a2 HUZKONPOU3BOHTEABLHLIE —
BBIOMPAIOT aJAbTCPHATHBHYIO 3aHATOCTS.

Ilepefinem x cry4aro aCHMMETPHYHON HH(POPMaWH. byIcM CHHTATE,
YTO HAHUMATEH 3HAIOT, YTQ Ha PHIHKE UMEIOTCH pafOTHUKU 000UX THNOB,
H PAcIIoNaraT HEQOpMAalIie O THCACHHOCTH KaXA0H IPYIITRI pabOTHH-
KOB, HO OH{ HE MOTYT OTIHYMTh BEICOKOLIPOH3BOJIUTEIBHEIX pabOTHUKOB
0T HU3KOIPOM3BOAHTEIBHEIX. PaccMoTpuM pasnosgecie ¢ payuonansubl-
MU odcudanuAmu, T.€. IPSIIONIOKNHM, 9TO 3apaboTHas nara, mpeiarac-
Mas Ha PBIIKE, —— 3TO cpe/HAd 3apaboTHad niuara (MareMaTH4ecKoe O3KH-
Jaruc 3apaboTHOM MIATHI), HO HC 110 BCCM pabOTHUKAM, 8 TONLKO 11O TCM,
KOTOPHIG COMIACHIMCE padoTarh IIpU JAHHOM YPOBHE 3apaboTHOH ILIaTh
(Tax uTO OXkH 1aeMasi TpHOBITH (UPMB! paBHA HYITIO).

Taxum 0bpazom, papHOBeCHas 3apadoTHad naTa onpenesIseTes ce-
AYIOUTHM 06pazom: S :{Ev,l riu < S*}. Ho sta opmyna umeeT cMBICIT
TOJLKO B TOM CJ1y4ae, €CJIM X011 Obl KTO-TO comtamwaeTrcs padboTars. Eciu
K€ HUKTO U3 YYACTHHKOB He cormainaercs paborars, TO HEH3BECTHO, Ka-
Kas 3apalOTHas N:14Ta YCTAaHOBHTCA Ha peinke. [TosToMy goompcuciium
PaBHOBECHYIO 3apaloTHY0 IIIaTy 1 CIyyas, Korua H4 OXHOMY THITY pa-
BOTHHKOB HEBBITOAHO paGoTaTh, CYUTAS, YTO B ITOM CiTydae 3apaborHasn
ruiata OyIeT COOTBETCTBOBATh CPEHEMY 3HAUCIIHIO 110 BCEM padOTIIHKAM:
s'=Ev, =Av, +A,V,, €CIH I >s I BCEX L.

YUUTEIBaS, YTO B PACCMATPHBACMOM MPUMCPC anbTCpHaTHEHAS TO-
IE3HOCTh AJI8 BeeX paloTHUKOB 0JIMHAKOBA, BOZMOXHbI IBA BADHAHTA!

1)} 8" 2 u paborauky 060HX THIOB paloTaroT;

2) s* <& W HHKTO He paboTaer.

PaceMoTpuM Kaxnii B3 3TUX BapHAHTOB B OTAEILHOCTH.

IIycts Ev, =A,v, +A,v, 2u. Takas CHTyallHAd BO3IMOXKHA, €CJIH
IOIsA BRICOKOPOM3BOAMTENBHBIX PaOOTHUKOB JIOCTATOYHO BEJIMKA, II0-
CKONBKY MBI MPEATIONAralin, 910 v, <H <v,. 1OT/ia B Jannoi orpacnu
OyayT paborars paboTHHKH 0OOHX THTIOB, HO 3TO pacrpeicncHue He Oy-
JET ONTHMAILIIBIM, TIOCKONEKY, KaK OLUIO TIOKa3aHO BEILIE, B OITHUMANL-
HOM PACTIPCACTICHHY JOMKHBL OBITH 33HATHI TOJITBKO BEICOKONPOUZBROAUTEE-
HBIE paDOTHHKHU.
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VI Dugeko poinka. aCuMMCmpHiHas ungopmayus

Tencps o0paTMcs KO BTOpOMY BapHAHTY, korfa Ev, <u. Takad cu-
Tyalnsi BO3MOKHA, €CITH JONA HU3KONPOU3BOAUTEIBHBIX Pa0OTHHKOB G-
CTaTOYHO BenuKka. B 3ToM ciyqac Bce OpcaAnodTyT anbTepRATHBHYIO 3aH]-
TOCTb, HO 3TO pacHpenescHue Takxe He Oyaer oG eKkTVBHBIM, TaK XakK B
ONTHMYME BCE BBICOKOITPOU3BOINTENLHEIE PAOOTHHUKH JTOJBKHE] OBITH 3a-
HATH B IaHHOH OTpaciu.

Takum 00pazoM, HUKAKOE B3 BOSMOXKHBIX PAaBHOBECHH B JAHHOH MO-
aenu He Oyner ITapeTo-onTEManbHEM, T.€. HA JaNHOM ITPHMEPE MBI TPOJIC-
MOHCTPHPOBAJIH, YTO HAJTMYNE aCHMMETPHIHON HHPOPMAIUs MOIKET HOPOXK-
aarh 1podiemy HesddexruBrocTy. [IpnynHa HEXPOCKTHBIIOCTH B TOM, YTO
B CHITY aCHMMETPHYHON HHQOpMauy o THITaX paboTHHKOB (HPMA HE B CO-
CTOAIHH OTIIMIHTL BLICOKOIIPOU3BOUNTENbHEBIX O1 HU3KOIIPOU3BOAHTENBHBIX,
U B PE3YJIETATE J1BA PHIHKA CTAHOBATCH HEPA3IMIHMBIMH,

Teneps paccMoTpuM Cityuai, Korjaa aCHMMETPUS HHPOPMALHH 1TO-
poXaeT He TONBKO HCp(EeKTHBHOCTE PaBIOBCCHONO PaclIpeeieHus, HO
1 co3naact npobacmy HeOraronpuaTHoro oTbopa.

Hebnrazonpusamueliti 0moop npu acuMMempuyion uighopmayuu

Monudmirapyem paccMOTPEHHRIN REINIE MPUMEP, IEPCHA K CIIy4ao pas-
JIMYHOH aNbTCPHATUBHOH mole3HocTH. IlycTe H, <#, M & <v, dud
t=L, II. B 31ofi cHTyanue OpH CUMMCTPHIHOH HH(POPMAIIME B JAHHOH
OTpacyi OyayT 3aHATH! KaK BREICOKONPOH3BOXHTEIEHEIS, TAK H HH3KONPO-
HU3BOAUTENbHEIE pabOTHUKU. TIyCcTh N0aM palOTHUKOB KaXKI0T0 THIIA Ta-
KOBEL, UTO 4, < LEv <[, . 3aMCTHM: 3T0 O3HAY4CT, YTO i, < v, < Ev<vy,.

Hockonbky aibTepHaTHBRAA HIONE3HOCTE Y HU3KOKBAIH QHIMPOBAH-
HbIX PabOTHHKOB HEXE, TO, HAYHHAs ¢ 3apab0THOM ILTATHl, paBHOHK I, ,
AU3KOKBATHOMIHPORANTAEIE PAOOTHHKH comtacaTcd paborals B AaHHOM
orpacid. C BRICOKOKBaNH(QHIIHPOBAaHIBIMH PA0OTHUKAMH CHTYaLMA 00CTO-
HT CITOHEC, HX MOMCHO TIPHRBIICYD, JTHUTL CYLUCCTBEHHO NOBBICUB 3apadoT-
HYIO TUTATY, T.C. YCTAHOBUB 3apa0OoTHYIO IITAaTy Ha YPOBHE HE HIDKCE allbTep-
HaTHBHOH NOJE3HOCTY, 5= ii,. Takum oOpa3oM, 1pu moGoit 3apaboTHol
miaTe, NeKaule e HIDKE i, , B MEPRYIO 0MepClb Ha PhIHKE OyAyT TOAB-
JISTHCA HH3KOIIPONW3BOUTENBHEIE paoTHuky. CHIYaIus, KOTa paboTaT
TOJTEKO BLICOKOIIPOH3BOUTENBITLIC PAOOTIUKH, HEBO3MMKHA.
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Hexyun 28, Heaghhexmusnocms pacnpederenus pecypeos npu qeumMempunot ungopuayun

BosMoxHa AH curyannd, Npu KOTOPOH B PaBHOBECHH B ARHHOM OT-
paciu OyayT 3a84Thl paboTHUKH 000HX TH11OB? J[11d TOTO 4TOOB! 3TO MME-
JI0 MECTO, PABHOBECHAA 3apIlIaTa JIONKHA OKAa3aThCA HE WHKE i, T.C.
HOJGKHBI BBUIOJHATECS yenoBua s° = Ev U §° 2u,,. Ho 911 ycnosus we-
COBMECTHB!, IOCKOIBKY O NpeAnoNoKkeruw Ev<u,. Oicrona MBI Mo-
K€M 3aKNIOYNTH, YTO B PABIOBECHH B JaHHOH oTpaciv OyayT pafoTaTs
TOJILKO HU3KOIIPOH3BOAUTENILHEIE PaOOTITHKI, U TOTAa paBHOBECHAs 3apa-
GOTHAS IJIATA YCTAHOBUTCS HA YPOBHE MX IPOH3BOIHTENLHOCTH: § =V, .

B pesynsrare peHOK BEICOKOIPOHRBOAUTENIEHEIX PAOOTHHKOB OKa-
3a/ICH TTOJIHOCTRIO Pa3pyIicH, T.e. B JAaHHOM NPUMEpe MBI CTOJIKHYITUCE C

npodremoil HebG1aronpuATHOrO 0THOPA.
[Toaxonsl K pemenuo npodaeMnl He0IATONMPUATHOTO 0TO0pA

[TockonbKy, Kak MBI BHIUEIH BBIE, B CJY4ae CKPBITBIX XapaKTePHCTHK
PARHOBECHE MOXKET OBITh HEONITHMAJIBHBIM, BO3HMKACT BOIIPOC, MOTYT JIU
YUACTHUKH CHAETIOK CAMOCTOSITETEHO HITH 3K€e TPH TOMOTIH BMEIIATS/IbCTRA
rocyJapcTBa YTO-TO CAEIATs UL PCLUeHH podieMsl Head heKTHBHOCTH.
MBI pacCMOTpHM JIBa BO3MOXKHBIX [OIX0/4.

OmuH moaxon MpesnonaraeT HeKHe JAOTIONHHTENBHEIE JICHCTBHS,
OpeanpUHHUMAacMble MHOOPMUPOBAHHOH CTOPOHOH PEIHKE, KOTOPBIC CY-
KaT CHTHAJIOM MCTHHHOIO THIa paboTHUKoB. [Ipumep nogobHo Monenu
¢ PHIHOYHBIMH CHTHAIAMH HA PBIHKE Tpyaa OyAeT NpUBEICH B JeKIuU 29,

JApyroi Noaxoa K peneHnio npobieMpl ReOaaronpHATHOYO 0Thopa
CBA3aH ¢ pcakier HeHHQOPMHPORAHHOH CTOPONEI PEIHKA. DTOT MOAXON
Ha3BIBAKOT cxpununzom (OT aHrl. screening). B nannom cnyuac venndgop-
MUPOBaHHAA CTOpPOHA ((hupMa) NLITAETCH BBIABHTH THI MH)OPMUPOBAH-
HOH CTOPOHBI (paBoTHHKA), TpeiIaras pazHsie Habopsl KOHTPAKTOB, KOTO-
pBIE IPHBICKATCABHBI JUIA OQHOTO THIIA pabOTITHKOB H HENPHBICKATEIb-
HbL 1715 Apyroro. [lpuMepsr MOAEIH cO CKPUHUHIOM OyITyT pACCMATPHRATECH
B nexrax 30 u 31,

O6a noxxona OYAyT MOMEIHPOBATECS B TEOPETHKO-HIPOBEIX TEPMH-
HaX. B CBA3M ¢ 9THM CHERyeT NEPEeBeCTH HA A3LIK TCOPUY UTD W IPUREIEH-
HYIO BLITUE MOJICTb ¢ HeONaronpuaTHEIM 0TOOPOM Ha peIHKe Tpyza. Mraxk,
IPeAnoaaraloch, 4To GHpMbl COBCPIICHHO KOHKYPEHTHBL. Tenepb H3MEHNM

307



VIL Quacko peiHKa. acummempuvnan unopsmayun

THNOTE3y O HoBeaeHHH hUpM. Bynem momarats, 910, HaHMMast pabOTITHKOB,
QHPMBI KOHKYpHPYIOT TI0 bepTpaHy, onHOBPEMCHHO mpeanaras paboraH-
KaM YCIIOBHA HaiMa. 3aMETHM, ITO JJAHHOE U3MCHEHHE HUKAK HE OTPa3UTCA
HA paBHOBECHM B CIy4ae CHMMCETPHYHON HHPOPMAITIH, MTOCKOITBKY JIIA CHM-
MCTPHYHBIX TEXHOIOTHH KOHKYPEeHIHA 110 bepTpany nmpuBOAKT K HYNEeBOH
NpUOBLIH, KaK H COBCPILCHHAS KONKYPCHIUS. 3aMETHM TAIOKe, YT0 IPH KOH-
KypeHIMH 10 beprpaHy MOKHO OTPaHIHUTLCS PACCMOTPEHNEM CITyqast, KOTa
B OTPAC)IH ACHCTBYIOT JTHIIL IBE€ (PUPMBI, IOCKOJIBKY ¢ YBEIHYEHHEM KOJIH-
9ecTBa (PHPM PE3yNETHPYIOLUME EHB! 1 ITPUOBIIN HUKAK HE U3MEHATCA.

JJexuausg 29

Pbmoqm:.le CHTHAJIBI HA pmee prna
(momenb CrieHea) = el

PaceMoTpuM peaknuo HHGOPMHAPOBAHHOM CTOPOHE! PHIHKA HA IPOGIEMY
ACHMMETPUH HHOPMALIHH, BOSHUKAIOLIYIO B CHILY HAJIMHUA CKPBITBIX Xa-
PaKTePHCTHK. PaccMoTpuM, Kak paboTaeT CHCTEMa PBIHOYWHEIX CHTHAIOB
Ha TPHMCPC PLIHKA TPV, I B KAUECTBE CHTHATOB WCIOIB3YETCE YPO-
BeHE 00pa3oBanus, Maes nannoro uogxona, mpuaagiekamas A, Cnexcy®,
COCTOWT B CIENYROMEM. ECIM JUIs HHIKOIIPOH3BOAUTEEHAX PaGOTHHKORB
nomy4enue 00pa3zoBanus ¢BA3aHO ¢ OOIBITUMH YCHITHSMHU, UM JIJI1 BBICO-
KOIIPOM3BOAUTCIIBHEIX, TO HHPMDI MOTYT TPaKTOBATE YPOBCHL 0fpazoBa~
HHs PaOOTHHKA KaK CUIHAIN O CTO THIE W NMPHUBA3ATH 3apa0OTHYHO ILIATY K
YPOBHIO 0Opa3oBatiA.

Onuncanue MoaesIu

IlycTh Ha prlHKE TpyAa cCTh ABA THIIA palOTHHKOB: BEICOKOMPOH3BOAU-
TEALHBIC, HX MBI OyacM 0003HauaTh, Kak W PaHce, HHAEKCOM H|, H HU3KO-

3 Spence A.M. Job Market Signaling // Quarterly Journal of Economics. 1973. 87.
P. 355—374.
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Hexyun 29. Pothounsie cuznabl wda puinke mpyoda (Modeis Cnenca)

IPOU3BOAUTEIEHEIE PAGOTHHKH, KOTOPEIX OyeM 0603HaYaTh HHACKCOM L.
Torna, ecnu yepes v, 0603HAYNTE IPOU3BONTENFHOCTE PAOOTHHKA THIIA
t=H, L, 10 MBI lIpeuosiaraeM, 4ro v, >v,. Ilycre noud paborrukoB
THNA [paBHA A, t=H, 6 L, 108 A, + A, —1

B orminune or paccMoTpeHHOH panee MoenH OYREM CUHTATh, 410,
IIPEXKAE YeM BEIHTH Ha PLIHOK TPY1a, pA0OTHHKH MOT'YT [IOIYUYHTE 06pa3o-
BAHME M BeNWUYHHA (KA9eCTBO) IIOJYUEHHOIO 00pa30BaHMs ABMAACTCA Ha-
omonaemol senuunnod. [Ipennonaraercs, 9to yporens 00pa3zoBaHUs —
BEJIMYMHA HCIpepLiBias, e >0, [lycth 06pasoBanie HEMPOAYKTHRHO, T.€.
HE BAMJCT Ha IPOU3BONHTEILHOCTE TPYAA, HO 18 pabOTHHKOB 00pa3oBa-
HHE CBS3aHO C U3ACPKKaMM, KOTOPHIC BLILIE ;1Jii HU3KONPOU3BOAHTEb-
HEIX pabOTHUKOB! ¢, (e) > ¢, (e) s Beex e>0 u ¢ (0)=0. Kpome Toro,
fIOTyUeHUE AOMOMHNTELHOM eAntnIE 00pa3osatns BluedeT G0IBIINE H3-
DEPIKKY ANA HU3KOIPOW3BOMUTENRHOTO paboTHuka: ¢ (e)>c),(e) and
Bcex ¢20. IlycTs ¢ (e) — IDBaXAB HENpepsIsHO auddepennmpyemas,
BO3PACTAIOINAA, CTPOTO BEITYKIasd QyHKUAL,

OynKuys NONCIROCTH PAbOTHUKA THITA [ UMeeT B u, =5, —¢, (¢, ).
Kpome Toro, 6yaeM CUHTATE, MTO AMETEPHATHRHAS ONEIHOCTE PaboTHUKA
THTa f cOCTaBMAeT i, =0.

[TycTh B 3KOHOMMKE AEHCTBYIOT JBE (DUPMBI, KOHKYPHPYIOTUHE Ty~
TEM OJIHOBPEMEHHOTO [TPCAOKCHHS 3apabOTHEIX NITAT (T.C. KOHKYPHPYIO-
mue o beprpany), KOTopele OOIAAAIOT OUHHAKOBEIMM TEXHOIOIUSIMM €
NOCTOAHHOM 0T/iauel oT MacmiTaba, HCIOB3yA B KadecTBe (pakTopa upo-
H3BOJCTBA TONBKO TPV,

OnuuieM cmpyxmypy uzpol.

1. Cragana paboTHHKH 000OHX THUIIOB BHIOHPAKOT YPOBEHB 00pa3oBa-

HUA €,
2. PupMbl BUIAT BEIOpaHHEIe pa0OTHHKAMH YPOBIIH 00pa3oBaus U
OHOBPEMEHHO ASIAOT OPEUIOKCHUA OTHOCUTCILHO 3apabOTHOH ILTAThL
s(e), MpHBA3LIBAA 3apabOTHYIO IUIATY K YPOBHIO 00pa30BaHHA, IIOCKOIIBKY
THIT pabOTHHKOB PHPMaM HE H3BECTEH.

3. PaboTnuky BRIOHpAIOT MEXAY IAHHOH OTPACIIBIC H aJIBTCPHATHB-
HOH 3aHATOCTHIO, H B CIIyUag MPSANOYTCHIA JaHHOH oTpaciu pabOTHUKH
pewaroT, na kakoi ¢pupMe paboTaTh.
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VIT. uacko peiixa: acuMmMempusinas wihopnayus

3aMeTHM, YTO 310 RIPA ¢ HECOBEPLUEHHOH HIlQopMaHeH, MOCKONE-
Ky, QOPMHPYS IPEUI0OKECHAA 0 3apaboTHoi TUIaTe, PUPMbL TAK M HE 3HAXOT
THIl pAOOTIHKOB. B KaueCTBC KOHUENUNH PABHOBECHA I TAKOH UIPEL
0yaeM HCI/IB30BATh COBEPIIEHHOE DaileCOBCKOE PaBHOBECHE, JTO 03Ha-
YAET, YTO PABHOBECHE ONPENEASACTCA HE TOILKO HabOpOM CTPaTErHi HIPO-
KOB, HO ¥ COOTRETCTRYOLIEH cucTemol Bep (belicls) dupm 0THOCUTENBHO
TOI'0, K KAKOMY THILY TIPHHALICHKMT KR IbIH pabotauk. OG03HaYHM ITH
BEpHl Yepes [ (e), rae W (¢) — Bepa GUpMBI j B TO, 970 PAOOTHHK, BBI-
Opasmuii ypoBeHb 00pa30BAHUA ¢, HMEST THI £ [, = Pr{t—Lle} H
L, Pr{r =H I e} - -

Onpenenenue

Py

PaBHOBECHEM B HHCTBIX CTPATETMAX B MOJIEIH € PEIHOYHBIMH LHrHa-

JIAMH HA PBIHKE TPyi(a Ha3bIBAETCSH HAGOP (e s(e), M(é)) TaKoi, 4T0;

1) nns xkaxporo tuna ¢ = L, Il yposeHb 06pasoBanus ¢ MakcuMu-

3HPYET MONE3HOCT PaboTIIHKA THITA £ TPH JAHHBIX CTPATCTHAX GUpM s(e)
¥ AaHIoli cucreme Bep ple): u, (3‘(6:),-‘5’:)2 u, (s(e"),e') ve';

~ 2) cHCTeMBI Bep PUPM YIOBAETEOPAIOT CNEAVIOUIMM YCIOBHAM:

i

® “’rj(e‘)e [0, 1] nna Bcex e =0,

* Lie)= ]_.Lf (¢) s moGoTo £, T.C. TTOCHIE TOro Kak GUPMBI yBUACTH

YyPpOBEHB 00pa30BaHNA ¢, OHH HMEIOT OHHAKOBBIE BEPB! OTHOCHTEIIBHO THIA
paboTHHEA, |

® 74 PaBHOBECHEBIX YPOBHEH obpa30Baltig BepEl ONPENEIAIOTCS 110
npaBHITy balieca:

ecim €, # €y, 70 R (e;) =1, 1 () =0;

cCIM e, =¢;, =¢ , To W (e )=A,;
3) CTpaTel"HH hupm { / (e)}, [=1, 2 ABIAIOTCA PABHOBECHEM IO
Hamy B ofHORpeMEHHON Urpe GHpM, 1€ BCPOATHOCTE TOTO, 4T0 paboT-
HHUK OTHOCHTCH K THIY Z, paBla Y (e). O

B padHO# Hrpe MOKHO BBIACIHTE CICAYIOIIHE THITHI PABHOBECHI:
DA3OCISIOUUE PABHOBECUA, TIPU KOTOPBIX paﬁoTHHKH KayKJ10TO THITBI
BRIOUPAIOT CBOI yposeHb 06pa3oBaHus, eL # eH,
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Jexyus 29, Punounvie cuznanst Ha phiike mpyda (woders Cnenca)

obveduHsIOUUe PasuoBecUs, IPH KOTOPHIX paDOTHUKH Pa3rmoro THIA
BEIGHPAIOT OJTHH M TOT JK€ YPOBEHb 06DA30BaHHA €, =¢€,,;

2ubpuonsie pagrogects, KOTOPHIC, B OTIIHYHE OT BBIIICPACCMOTPEH-
HBLIX PABHOBCCHH, ABIAIOTCA PABHOBECHAMHI B CMEIUANIIBIX CTPATETHAX H
NPENCTABIBIOT COOOH CMECh IEPBOTO H BIOPOIO THIIA PABHOBECHH.

[pexae yem NpUCTYNHTS K aHATN3Y BEIIEYKa3aHHBIX PABHOBCCHI,
obpaTHMcH K aBaTH3Y MOIENTH B CITy4Yae CHMMETPHYHON HHQOpMalHH,

Pasnoegecue npu cummempuunoil ungopmaytiu

[Ipu cummeTprauoit unGopMaliiid GUPMBI TOUTIO 31HA10T THH pabOTHHKOR
M LIOTOMY LIPELIArarT KAXI0MY THITY CBO1O 3apadoruylo 1uiary. Ilockoas-
Ky TUII paboTHUKA H3BECTCII, TO 3apaboTHas IIaTa HanpAMYE0 3aBUCHT OT
THTIA H HE 3aBHCHUT OT YpOBHA 00pa3oBaHus, 1IeHOBAsS KOHKYPCHILMS MEX-
Ly GHPMaAMH OPHUBEICT K TOMY, 4TO 00C QUPMEI Oy/1yT mpeanarath Kak0-
My THITy paBOTHHKOB OMHAKOBYIO 3apabO0THYIO ATy, COOTBETCTRYIONIYIO
HX IPOU3BOIMTENBHOCTH. JeHCTBUTEIBHO, €CIIM OUHA U3 UPM OTKIIOHUT-
CH M OpepIoKuT paboTHuKaM TuIa { 3apaboTHyIO IUIaTy 5., OTIHYHYIO
OT v,, TO BO3MOXKHBI /1Ba BapuanTa. B ciryuae, ecnu § < v, , Bce pabOTHHKH
TIOHAYT K (DHPME-KOHKYPEHTY, & €CIH §, >V,, TO Bce palOTHHKH THIIA
NPeANoYTYT PaboTaTh HA AaHHOH QHPMC, HO TIPH 3aPTUTATC BHIIE TPOM3-
BOJAVTENBLHOCTH (pHpMa noHeceT YORITKH. TaxuM 00pa3oM, KaK MBI BH/IHM,
HH Y OJTHOH H3 (PMPM HET CTUMYIIA OTKJIOHATBCA OT 3aPILTAThI, PaBHOT mpo-
H3BONMTC/IEHOCTH. boree Toro, moboe aApyroe coueranue 3apaboTHERIX 1T
HE SARIACTCA PABHORECHEM,

PaboTHHKH, B CBOI OYEpCAb, BRIOMPAIOT YPOBCHEL YCHIIUH &, KOTO-
PHIF MAKCHMH3HPYET WX MONIE3HOCTE i, (s, ¢) =5 —¢,(¢). YUHTRIBAd, 9T0
3apabOTHAA IUIaTa HE 3aBMCHT OT €, MAKCHMAJIBHAS IIOJIE3HOCTD 1A pa-
00THHKA K2XKIO0T0 THIIA COOTBETCTBYET HYIEBOMY YPOBHIO 06pazoBaHms,

Hrak, B crygac cHMMETpHYHOH WHPOPMAIIMY B PABHOBECHH HMEEM
e =0, a 5,(e)=v, g moboro ¢>0, e r=L, H, kak noka3arno Ha
puc. 29.1,

3aMeTHM, YTO KpHBbIE OC3paszmuuusa norpeburcicii B ocax (e, s)
ABJIAIOTCA rpaukaMy BO3PACTAKOIUX BHUIYKIBIX (QYHKIHK (B CHILy CO-
OTBCTCTBYIOIHMX CBOHCTB H3AepPeK OT MONYUCHHS 00pazoBaHui):
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VIl Duacko poiRka: acumMMempusnas uHQOpMaYUS

s=c,(e)+u,. 3aMeTUM, 4TO KpURBLIC Ge3pasauyis pabOTHHKOR PA3HOro
THIIA NIEpeceKaroTes He Honee 0AHOro pasa, B CHILy TOTO YTO ITAKJIOH KpH-

_dc,(e)

H=COnst

BOM Oe3pazmuang pabOTHHKA THNA ¢ PABEH — , @ 110 npex-

e
L ’ (v
TIONIOKEHHIO MOMENH ¢, (e) < ¢, (¢) A Bcex e 2 0. DTO CBOWCTBO UIPAET

KIIOYeBYH POJIB B MofieH CIIeHCa H HOCHT Ha3BaHKC CBOUCMEa EOUHCINBEH-
Hocmu nepecenenun (Single crossing property).

S

Puc, 29.1. Paprosecue B Monenu CreHca
B ClIy4ae CUMMEeTPHYIHOH HHPOopMalHU

Pagrosecue npu acuMMempuitol ungopmayuy

YrBep:xacune 29.1. PapHOBEeCHBIC ¢XeMB] 3apaboTHOMH NJIATEL
B moacnu Cricuea paBHOBECHBIE CXCMEBI 3apa0OTHOM TIIATHI HMEIOT
BHI s(e) =}, (e)v, + U, (e)v, nmns moboro =0,

JokazatenseTBO Loy e

Ecnu ofpazoBanve He BIMAET Ha HpOI'I3B0,£[HTeJIBHOCTB TO omi,z{a@-
Masd [MPOH3BOAUTENBHOCTE PAOOTHHKA € YPOBHEM 06pa308aﬂml e paBHa
Uy (e)vy +i1, (e)v,. -

B cnny xonkypeninu no beprpany B paBHOBECHH (bHPMBI 6yJ1yT
NpeAaraTh ONMHAKOBBIC CXEMB! 3apa0OTHOH MIATH Takue, 4TO s(e) =
=U,(e)vy, + U, (e)v,. JeHCTBUTENbHO, HY OMHOK W3 GHUPM HEBBINOTHO
OTKIOHUATHCS OT JAHHOH 3apaboTHOM 11aTel, TOCKOJIBKY NIpH Oollee BEICO-
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Hexnus 29, Poinounbie cuznaitel HG poitke mpyda (mudeas Chence)

KO 3apaboTHOH miare oxxpaaemasn IpuOLITL OyneT OTPHIATENBHA, a LIPH
Counee HU3KOH — paboTHUKY YHIYT K KOHKYPCHTY. B

Wrak, paccMoTpuM OTACTBHO PA3ACsOIMe pasHoBecus, rie pabor-
MK PA3HBIX THIIOB BRIOUPAIOT PA3HbIC YPOBHH 00pa3oBaHus, H 00beIH-
HAKLIME PABHOBECHS, A€ BCE PaOOTHHKH BEIOHPAIOT OJHH U TOT KC YPO-
BEHb 00pa30oBaHysl,

O P TR A

i arseeesr s PasgeNalonine PABHOBECHS

R I T

IlycTh ¢, — ypoBems 00pa3oBanys, BEOHpaeMLTi B Pa3esIioLICy PaB-
HOBECHH PAaDOTHHKOM THILIA {.

YTBepkienne 29,2, 3apaboTnas naara B pa3icasiolicM paBHO-
ReCHW,

B pasuensromem paBiosecHH Mogend CrieHca, ccii pabOTHHK BLI-
Opan ypoBeHb 00pazoBauus e, , OH IOIY4UT 3apabOTHYIO IUIATY, PABHYIO
MPOU3BOMUTENLHOCTH paboTHuKA THNA £ s(e) ) = v,.

JokaszarenscIeo

Ecnin paboTHHK BEIGPAT ypoBeHs 06pa3oBaHHs €, , TO B COOTRETCTBHH
c rpasuioM baficca hupMe! GyyT rTonarars, Yo HToT paboTHHK U CCTE Pa-
GoTHHK TANA / B COOTBETCTBEHRO | (¢, ) = 1. [TockonbKy, Kak ObLIO MOKa3a-
HO BBIIIE, JUI IH000r0 yposHs 00pasoBaHud s(e) =, (e)v, +U, (e)v,, To
s(e))=v,. ™

Yreepxkaeune 29.3. Yposenp oGpa3opanns HA3KONPOH3IBOIN-
TeNbHBIX PA0OTHUKOB B Pa3ie IsiioeM PABHOBECHH.

B mo6oM paznengionieM paBHOBECHH B Mogenu Crnenca HH3KOIpo-
M3BOOHTCIBHBIC paboTHHKH OYIyT BLIGHPATE Takol xe ypoBeHp 00paszo-
BaHHA, KAK H IPH CHMMCTPHIHO# MHpopMaimy, T.e. ¢, = 0.

Joxa3arenscTBo

[IpeanonxoXumM, 9TO 3TO HE TaK H HH3KONIPOM3BOAHTEILHEIE pabor-
HUKH BBIOMPAIOT YPOREHE 06paszoBaHus ¢, > (0. CornacHo yTBepKIEHHIO
29.2 paGoTHHKH Ka>/IOTO THIIA B PABHOBECHH NIONTYYAIOT 3apaboTHYO ILIaTY,
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Vil Duacko puinka. acusmempuysias usgopmayus

PaBHYIO CBOEH IPOM3BOMTCIBHOCTH, T.6. 5(e, ) =v,. Onnako HU3KONpo-
U3BOMHTEIBHbIH pabOTHHK MOr OLI IoNyyaTh HE MEHBIIYIO 3apaloTHYIO
TI1aTy, BBIOpap HYIEBOH ypoBeHb 00pa30BaHHA, MOCKONBKY AMA Moboro
¢ 20 umeeM s(e) =W, (¢)v, + 1, (e)v,, 8 CIGAOBATCIRIO, v, S 5(e) SV, .
WTaK, HU3KOTPOUIBOAUTENLHEIH PA0OTHWK COUTET BLITOAHBIM OTKIOHHTD-
¢s1, BEIOpAB BMECTO ¢, > () Hynesoil ypoBcHE 00Pa30BaHHs, HOCKOIBKY €10
3apa®oTHas IUIaTa IPY TOM HE YIAJIET, a H3AEPKKH, CBA3aHHBIE C IIOJTyde-
HiueM 00pa30BaHHUA, CHU3ATCS, YTO MPHBEIET K POCTY NONEIHOCTH, TakuM
06pasoM, B PABHOBECHH ¢, =0, =

Yreepxaecuue 29.4, Yporeds 00pasopanusg BLICOKOUPOH3IBOLH-
TCJIBHBIX PAOOTHHKOB B pajleasIomeM PaBHOBECHH, |

B pazpeasionicM pagaoBecHy B MoaeIH CrieHca paBHOBCCHBIC YPOB-
HH 00pa3oBaHHA U1 BEICOKOTIPOH3BOAUTEIBHEIX PAOOTHHKOB MOTYT JIC-
JKaTb TOJBKO Ha OTPE3Ke e:, €le, €], THE ¢ ¥ ¢ OHPEAE/IOTCA U3 YCIIO-
BUA u, (v,, O)=u,(v,, ¢) nwu,{v,, 0)=u,(v,, €) COOTBETCTBEHHO,

Hoxasarenberso

Tlokaxem, 4To ypoBHM 0OPa30BARNA ¢, < ¢ HE MOTYT GEITh PABHOBEC-
HbiMH. Ecni Obl e, < ¢ COOTBETCTBOBAT PABHOBECHOMY YPOBHIO 00pa3oBa-
HH3{ JTTS1 BBICOKOUPOMA3BOAMTEIILHLIX PA0OTHUKOB, TO COTTIACHQ YTBEPHKACHUED
29.2 s(e,,)=v,. Borom cITydae HH3KOTIPOU3BOMUTEILHBIH paOOTHHK TaKKe:
npenuoden Obl 3Ty TOUKY, HOCKOMBKY i, (v,, OY=u, (v, e)<u,(v,, €,) B
CHIly yOBIBAHMSI [IOJE3HOCTH IO YPOBIIO 00pa3oBaHUA. ITO 03HAYACT, UTO
pabOTHHMKH Pa3HBIX THIIOB BEIOpasty Obl OAMHAKOBBIM YpoBEeHB 00pa3oBa-
HYS, YTO IIPOTHBOPEUHT KOHLICLHY PAa3AE SIOMIEr0 PABHOBECHS.

Ananoruano yGequmces, 4T0 e, He MOKET NeKaTh npasee . [Ipen-
IOJIOXKHM TIPOTHBHOC: YCTh ¢,, > ¢. TOFId COMMIACHO YTBEPXACHWIO 29.2
uMeeM s(e;, ) =V, . B 1aKoM ciyuac BLICOKOIPON3BOINTEIIbHBIH pabOTHIK
npeanouena Osl Ty TOUKY, I1€ HAXOAHTCS HHU3KONPOH3IBOAHTEILHBIN, NO-
CKONBKY iy, (v, 0)=u, (v, €)>uy (v, €5) Ana ¢, >¢. m

YuuTeIBas, 4ro npapuiao balicca ompencnsaeT Bephl JHIOb 18 TCX
YPOBHEN 00pa30BaHMA, KOTOPBIC BHIOHPAIOTCS B PABHOBECHH, IS OCTAb-
HEIX YPOBHEH 00pa30BaHHus BEPLI MOMKHO ONMPSICTHTL MPOH3IBONLHO H, Ta-
KHM 00pazoM, IMOJILY9HTh B PABHOBCCHHU TI0O0H ypOBEHE 00Pa30BaHUS BhI-
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Hexyust 29. Punounvte cuzHanel na peinxe mpyoéa (modenn Cnencal

COKOTIPOH3BOMUTCILHEIX paGOTHHKOB HA OTPE3Ke ¢y, € [¢, 2]. Knpumepy,
paccMOTPHM CIEAYIOIHE CHCTEMEI BEP:

*
l, e<ey,

ML(ff) =] —Hy (e) =

,e2e, :
Torna cxema 3apaGoTHON [11aTE! B PABHOBECHH 3311a€TCA Kak: =
*
* vLs é3<:eH
5 {¢)=
Vy, €2 €y

B pesynsrate Habop cTpaTeruii

™
Y 3 —_— * VL L] e < eH
e, =0, e, €le, €], s (e)= . | ¥ cHCTCMA Bep
Vy, €2 €y
0, e<e,
Ky le) = . 00pa3vIoT pazCHAINICce COBEPIICHHOE DaHecOBCKOe
» €2 €y

paBHOBecHE B Mone:tH CHeHCa C HEMPOU3BOTUTCHBIIEIM 00Pa30BAHMEM.

H e P L H

F=--—-

. !
- o vL nwvﬁm&anﬁﬁbzqﬁmanzanwvnv'
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1
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Puc. 29.2. [Tpumeps! pazgensiomniero pasiiopecus B Moaenu Cuenca
C QOUHAKOBEIMH PABHOBECHBIMY YPOBHIMH 00pa3oBatind,
HO pasHBIMU CHCTEMAMH BEP
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VII @uacko perHKi: acuMmempustas unqoprayis

3ameruM, 4yTO padOTHHKAM JeHCTBUTCIBHO BBII'OJHO paboTarb Ha
IOaHHBIX (hHpMax, HOCKOIBKY MONE3HOCTL KaXKAOroe paboTHHKA HIPH 3TOM
BBILIE AJILTEPHATUBHOM, TAK KAK MLl NPCANOIATAeM, YTO aJsTePHATHBHASL
IIOJIE3HOCTH PABHA HY)IIO.

Crenyer Taxke OTMETHTD, YTO Pa3ALISIONEE COBEPIIEHHOE DaHCCOB-
CKOE€ paBHOBCCHE HC €HIICTBCHHO KaK B TCPMHHAX YPOBHA 00pa3oBaHusd
IUTST BBICOKOIIPOH3BOAUTCIEHEIX PAOOTHHKOB, TAK H B TEPMHHAX COOTBET-
CIBYIOLIMX BEp, IOCKOJIBKY BEPHl BHE PABHOBECHA OIPEACIAOTCA IIPOH3-
BOJIBHO. [IpHuMeph! pasnensiomero paBHoBecHs H300pakeHsl Ha puc. 29.2,

... Pasoensiowgue pasnosecus u brazococmosinue

CpasuumM pasnensronee paBHOBECHE B MOACIH C PBIHOYHBIMH CHTHAJIaMHU
¢ paBHOBRecHeM 0e3 cUruanog, [[oCkOIbKY MBI IPEATIONATralt, YT alkTep-
HATHBNAsA MOJIE3HOCTH PaBHA NYIIIO, TO B paBHOBECHH De3 CUTHANOB RBce
paboTHuKH OynyT paborarh B JaHHOW 0TpaciM U paBlioBecHas 3apaboTHas
riara OyACT paBHa& OXKMIACMON NMPONZBOAUTCILHOCTH, KOTOPYI 0003Ha-
guM yepes E[v]=v,A, +v, A, HTak, HU3KONpOH3BOMMTENIBHEIE paboT-
HWKH NIPOHTPHIBAIOT OT PHIHOYHBIX CHTHANIOB, MOCKONbKY 0€3 CHTHAJIOB
onm no:tyvann 0v1 fo1ee BRICOKYIO 3apaboTITyI0 MiIary IPH TAKOM Ke (Hy-
NCBOM) YpOBHC 0Gpazosanus {cM. puc. 29.3). Bonce Toro, Bo3MoOXHA Taxas
CHTYaUHs, IPH KOTOPOH Aake B HAHIYUNICM Pa3geasiolleM PaBHOBECHH
(Tom paBHOBECHH, IPYU KOTOPOM NOAE3HOCTH paboTHukoB THna H makcu-
MaJtbHA) BLICOKOIIPOU3BOAUTCIEHEIC pA0OTHHKH IPOUTPHIBAIOT OT HCIIOML-
30BAHHA CHTHAJIOB (puc. 29.3a).
| Bozuuxkaet Bonpoc: 3a4eM 5ke BRICOKONMPOU3BOAHTCIBHLIE PabOTHH-
KM B TAKOM CJjly4ae NLITAIOTCA CUTHATIN3UPOBATL CBOH THII, BEIOKpas ono-
JKUTEJIBHEIN YpOBEeRb 00pasosaHus? 3TO CBA3AHO € TEM, YTO B IPOTHBHOM
ciy4dae $upMel OyAyT pacCMaTPHMBATh WX KaK HU3IKOIIPOM3BONMTCIHHEIX
paboTITHKOB M IpeInaraTh UM 3apaboTHYIO MIATY § =V, , YTO CHUXKAET UX
NOIe3HOCTL. B ienom yeM Sonpie K08 BLICOKOHPOH3BONMTENBHERIX pa-
OOTHHKOB A ,,, TcM OITIKC 0XHAaEMAs MPOU3IBOAMTENBHOCTE E[v] K v, U
TeM QOIBINC BCPOATHOCTL HPOUTPHITIA BEICOKONPOH3IBOUTCIBHEIX padoT-
HHKOB OT PBIHOYHBIX CHTHAIIOB.
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Hexyun 29, Porvounbre cuznaiel Ha phiike mpyoa (moders Chenca)
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st Pue, 29,3, CpaBHeHue Onarococtosvus pabOTHIKOB L
B HRHITYUIIEM Pa3JeNIsSIoIEM paBHOBeCHH B Mogenn Crienca sy

¢ 0JIATOCOCTOAHUEM TIPH OTCYTCTBHMA PRIHOYHBIX CUIHANOB

O6nemusoniie pABHOBECHS

Yreep:xaenne 29.4. XapakTcpHCTHKH 00beTHHAIONIEro PaBHO-
BeCHS,

1. Ecnut ¢ — pasnosecnbiii yposciis 06pazonanna B o6HeIHEAI0-
memM pasaoBecHH Mozean Crrenca, 10 s(e ) =A,v, +A,v,.

2. PaBHoBecHRIN ypOBEeHb 00pa3oORaHMA, COOTBETCTRYHOLIMI 00Be-
JMHAIOMEMY PABHOBCCHIO Mosienn CIICHCA, MOXET NIPUHIMATE 3HAYeHHA
¢ €[0, &], rae ¢ oupenenstercs u3 ycuosus u, (v, 0)=u, (E[v], é).

Jloka3aTenseTBo

1. B o0peanustoueM papnosecuy padoTHHKH 000UX THIIOB BLIOH-
PRXOT ONIVH M TOT K& YPOBEHb 00Pa30BAHMS ¢, a 3HAUMT, COTIIACHO LIpaBH-
ny bafieca sepsl HpM COOTBETCTBYIOT J0JIM PAaOOTHHKOB KAXKIOTO THIIA;

HL(e )= A'L;
Wye)=A, =1-2,.

CrnenoBaresbHo, COMIACHO YTBCPKIACHHK 29.1 COOTBETCTBYrHOIIas

3apaborHas mirara OyaeT paBHa OXHIAEMOH [IPOH3BOAHTEIBHOCTH:
s(e Y=, v, +Ayv,.
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VIl @uacke puinka: acummempuirnan unpopmaiua

2. TIoKaKeM, 4TO € He MOYKET MPEBOCXOMMTS ¢. TIPEATIONOKIM, 9TO0 3T0
HE TaK U ¢ > ¢. COMTacHO JIOKA3aHHOMY BhiIliE, B JTIO00M 0Ohe/IHHATOIIEM
pasHOBECHH s(e )= E[v]. B TakoM caydae HH3KOIPOH3BOJHTELHEA pa-
OoTHHK Tpeimovea Obl OTKIIOHUTHCS, BEIOpaB, K IPUMEPY, HY/1€BOH yPOBEHD
o0pazoBaHuA. DT0 00YCIOBICHO TCM, YTO IIPH JIHOOOM ypOBHE OOpa30BaHHA
(B TOM 9HCIIE U [IPH HYJICBOM) 3apaboTHAs [UTaTa He MOeT ObITh HIDKE, YEM v, ,
U COOTBETCTBEHHO MBI WMeeM u, (E[v], e*) <u (E[v], &)=u,(v,, 0)<
<u, (s(e=0), 0). Taxum oSpazom, yposeHs 06pasOBaHILL ¢ > & He MOXKET
COOTBETCTROBATE OOBEIUHAIOLIEMY PABHOBECHIO, B

[ToxaxxeM, 410 060 YpoBeHb 06PA30BaHIS OT HYAEBOTO 0 ¢ MOXKHO
peanu3OBaTh KaK paBHOBCCHEIH, COOTBETCTBYIONHM 0OLCMHAIOILICMY PaB-
HOBCCHEY MOJCIIH CHCHca IIPU HEKOTOPOH cHcTeMe Bep. HanomuuM, 4o
BEPHI UL BCEX ¢ # ¢ MbI MOYKEM JIOOIIPEACTHTE HpOHBBOJIBHO HTaI{ cre-
uH[])Hquyem Bepr CIEAYIOIHIM o0pasoM: S S

( ) Ow e< e‘
M e = . .
’ }\'H , € 2 €
U(e)=1-u,(e)= .- R
1 eze

Torna (comacno YTBEpKICHHIO 29.1) noxygaeM cne,z(ylom:y}o cxe-
My 3apa0bOTHOM MNATH!:

S*(E)Z Vi €<€* S o
E[vi=A,v, +A,v,. e2e
PesynpTHpytowee 0GbCIUIAIONICC PABHOBCCHE H300PaXKCHO HA
puc. 29.4. Kak Mbl BUAUM, IpH TakoH criciiudukanuy Bep (K COOTBCTCTRY -
[onIei cxeme 3apaboTHOH M1aThl) pAGOTHUKY 000X THIIOB MAKCHMH3HDY-
0T CBOIO IONE3HOCTL B Touke (e , E[v]). Hamommmm, gto paboTHHKaM
BBLITOJHO paboTaTh NPH AAHHBIX YCIOBUSX, NMOCKONBKY abTeéPHATHBHASA
CI0JE3HOCTE JUIA Ka>KA0I0 THIA IIPC/TIONaracTes HyJIEBOH.
3aMETHM, 410 TOT K€ YPOBCHL PABHOBECHOTO O0Paz0BaHHsI MOYKHO
NOJYYHTh H TIPH HHOM cHcTeMe Bep. TakuM 06pa3oM, HMEeT MECTO MHO~
KCCTBEHHOCTE OOREUNAIOIINX COBEPINEHITLIX OalCCOBCKHX paBHOBECHH
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Hewyus 29. Potnownbie cuznanet ha poiike mpyoa (Mooers Cnenc)

KdK B TCPMHWHAX YPOBHIA 06paSOBaHHH, TaK ¥ B TCPMHHAX COOTBCTCTRYHO-
I HX BCP, MOCKOJIBKY BCPEI BHC PABHOBCCHS ONMPEOCIIAKTCA IIPOU3BOJIBHO.

"7 Pue. 29.4. OGbepunsioiiee papnosecue B Mosienu Crcuea

Pasnopecns B Mogead CnieHca H ONITHMAJIBHOCTE

PaccMOTPUM pasfemAronie paBHOBECHA. 3aMETHM, YTO 01aroCOCTOSHHE
HU3KOIIPOH3BOUUTEIbABIX PA0OTHHKOB B JII0O0M pa3nengIonieM paBHOBC-
CHH OCTAeTCA HEH3MEHEHHBIM, A 0KHIaeMasd IPHObUIb (PHPM B JTI000M PaB-
HOBECHH paBHa HyII0. CeJoBaTeILHO, COBOKYNHEH Hamumex oyaeT Mak-
CHMAJIBHBIM B TOM PAaBHOBECHH, KOTOPOE COOTBETCTBYST HAHOQIBIIEMY
3HAYEHUIO MOIE370CTH BRICOKOIPOU3BOANTEABHOIO pabOTHUKA, TakuM
paBHOBeCHEM OyLeT CHTyalHs, [i¢ padOTHUKY THIIA [ MOIyYaroT MHHK-
MajIbHBIH YpoBeHb 00pazoBanmusl e¢. B nanbHceiimicm 5To paBHoBccHe Oy-
JEM HA3BIBATL HAHIYULINM Pa3IciTAIONIHM PABHOBCCHCM,

3aMeTHM, 4TO Jaxe B HAMIYJIEeM Pa3ielsroIleM PABHOBECHH BBI-
COKOTIPOU3BOANTCIEHBIC PA0OTHUKH CHUMIKOM MHOTO UHBECTUPYIOT B 06-
PasoBanHe N0 CPaBHCHHIO C ONTHMATEIBIM YPOBIHEM (ONTHMANBHEIH YPO-
BeHb 00pa3oBaHNA paBeH HYI, TOCKOIBKY 00pa3oBaliie B paccMaTpHBa-
EMOH MO/IeIH HETPOM3BOAHTEILHO). BO3MOXKHO ITH YIIYHIINTE CHTYALIHED
C [IOMOLLBIO TOCYAPCTBA, ECTH FOCYAAPCTBO 00Ia1aeT TOH *e HHpopma-
uyel, 4To 1 QUPMEI?

OnHa H3 BO3MOXKHOCTEH YIydNIeHHS KPOETCH B 3allPEILEHHH HC-
Mone30BaHMa curnanos. Kax OblI0 NOKa3aHo BLILUE, B HEKOTOPBIX Cilyda-
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VII, Quucko puinid. acumMMempuinas uHipopmayus

X HE TOJILKO 1TH3KOUPOU3BOAHTENbHEIE, HO U BEICOKOIIPOH3BOIHUTEIBLHBIE
pa0OTHHKH IPH PABHOBCCHH € PHIHOYHBIMU CHTHAIAMH OKa3bIBAIOTCH B
XYMLEM II0J0KCHHH, HOXKCIH Oe3 curHamoB (Takol mpuMep H3obpaxeH
Ha puc. 29.3a). B 3T0M ciydae NPOCTOM 3apeT HAa MCHONL30BaHUE CUI'HA~
nos npusen 6561 k [Tapero-ynyurenuio.

PaccMOTpHM 00paTHYIO CHTYAHHIO, KOTAA 3aIIPET Ha UCIIONL30RANNE
CHI'HAJIOB HEBAITOIEH BBICOKOIIPOU3BOIMTENbHBIM paboTHHKaM. [Tokaxem,
YTO B HEKOTOPBIX CIy4aAX H B 3TOH CUTyallHH rOCYAApCTBCHHOE BMEUIA-
TENLCTBO MOTITO OBl MPHBECTH K YIYHIIEHHIO 110 [apero.

IIpoananH3upyeM NOCHEICTBHS NEPEKPECTHOTO CYOCHAMPOBAHHUS, 2
MMEHHO BBeJAEeM CyOCHANHU B pasMepe T, I KaX/IOTO HH3KOMPOH3BOH-
TENHHOTO PabOTHHKA H OHHOBPEMEHHO 00KEM KaXKA0I0 BHICOKOIIPOU3BO-
OUTENLHOTO PaboTHNKA 3AMIaTHTD Halor T,. B pesymprare cyGenanpo-
BaHH 0/1a10COCTOSAHIC paboTITMKOB THIA L PacTeT, M OHH IIEPEXOLT Ha
Gornee BBICOKYIO KPUBYIO OC3pasiutHi, KaK MmokazaHo Ha puc, 29.5. Oro
MO3BOJTHT NPENNOKUTE paboTHUKaM TUna £ 6ojice HU3KMIE YpOBCHE 00pa-
30BaHUsS B koMOuUmanmu ¢ 6onee HU3KOH 3apaGoTHOH TIaTol (CHHKEHHE
3apaboTHOH IIATHL OYACT B TOYIIOCTH PaBHO BBOAHMOMY Halory). Ycio-
BUS OIUIATEI TPYHA BBEICOKOIIPOM3BOIMTEILHBIX PAOOTHUKOB HC JOMKHEI
OBITH IPUBIIEKATENBHL! JIIA YIACTHHKOB THIA /., a MOTOMY BhIGepeM Ta-
KYIO BEJINUHHY HAN0Tra, IpH KOTOPOH paboTHHKHM THIA L He3aHHTEpeCoRa-
HEBI B BBIOOPE KOHTPAKTa, IPCAHA3HAYCHIIOrO A paboTHHKOB THNa H.

Jinst Toro 9uTo0b1 paGOTHUKH THIA [ HC IPOMTPANIH OT 3THX HAMEHe-
HHH, KOHTPAKT He JOIKEH JIeskarTh Jiepee Toukd (s', ¢'). Taxum o0pasom,
MAKCHMABHBI HAJIOT, KOTOPBI MOXHO TIOMYHWTh TIPH NAHHOM VPOBHE
CyOCHIMPOBAHHSA, COCTABIACT Ty =v, —s, TIe (s, ¢') ompenensercs
u3 yenosuit u, (v, +1,, 0)=u, (s, €) 4 u,(v,,e,)=u, (s ¢e), Kax no-
KazaHo Ha puc. 29.5. Bech Bonmpoc B ToM, OyAeT IH NPeioKEHHAS CXCMa
IEPEKPECTHOTO CyOCHAHPOBAHUS HEHTPANbHOH K OOMKETY, T.€. CYHISCTRYET
JTH TaKas CTaBKa CyOCHIHpOBanus T, , uTo Ty A, —T,A, =(. OueBHIHO,
4TO BO3MOKHOCTD OCYIIECTBIEHUS TAKOr0 HEATPAIBLHOIO K O10/KeTy me-
PCKPECTHOTO CYOCUIHPOBAHMS 3aBUCUT OT YHCIEHHOCTH PaOOTHHKOB: €CITH
HU3KOIIPOM3BOAUTSIILILIX pabOTHHKOB HE CJIMIIKOM MHOTO (A, OTHOCH-
TEJILHO MiJI0), TO, BEPOSTHO, 3Ta cxema Oyer paborars. OfHako cieayct
YYUTBIBATH TOT (PAKT, YTO PAaCCMAaTPHBACTCA CHTYALHs, KOTHA 3anpeiieHHe
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Slexyun 29. Poinovnsie cuznaner Ru petike mpyoa (Modess Crencal

CUTHAJIOB He BeleT K [lapeTo-ynydImeHuo, a 310 03HAYaeT, YTO OXKHJIae-
Mast IPOU3BOAUTEIBHOCTS He CIUILIKOM BEJIHMKA, T.e. A01S HU3KOIIPOH3BO-
JIUTESIIBHEIX paOOTHHKOB HE MOXCT OBITh OUEHB Mana.
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Puc., 29.5. Ucnone3oBaHue MepeKpecTHOro cyGCHANPOBAHNSA JLTH AOCTHREHHA
IlapeTo-yny4meHHA B HAHIYHIIEM pasJesaioleM paBHOBeCHH Moaeu CrieHca

. I'nGpuaumle paBHOBeCHS

PaccMOTpeR panHOBECHA B WHCTBIX CTPATETHAX, 00OPATHMCH K CHIYALMH,
KOI7Ia XOTs ObI OJMH U3 JBYX PACCMATPHBACMEIX THTIOB PabOTHHKOB pat-
JAOMH3HPYET MEKIY NBYMs ypoBHAMH 00pazoBanus, BEIOVMpas To oTnnd-
HBIH OT APYTOro TUIIA YPOBEHE 00pa3oBaHyd, TO COBIAIAOIIMN ¢ HuM. Ta-
kM 00pa3oM, aHHaA IHHKA NOBEACHUA BKIIOYaeT B cels Kak pasiae/ito-
MYI0, TAK 1 CMEIAIHYIO CTPATErHIo,

PaceMmoTpnM ermywait, korna BLICOKOIPOH3BOAUTEIBHEIH paboTHHK
BhIOMpaer 01yH ypOBCHE 00pa30Baimsg ¢ ONPCACAEITHOCTRIO, 4 HU3KOIPO-
U3BONAHTENBHBIA PA0OTHUK HCIIOIL3YET CMEMIAHHYIO CTPATErHI0, BRIOHpas
TOT XK€ YPOREHE 00pa30BaHus, YTo ¥ paboTHHK THHA £ ¢ BEPOATHOCTBIO
¥ OTOIHYHEIH YPOBCHEL 00pAz0BAaHUA C BEPOATHOCTEIO 1 — p,

Yreepaxaeuue 29.5. XapakTepHeTHKH THOPHUAHOTO PARHOBECHS.
Ilycre B rubpuasom pasHoBecHH Moaem CrieHca BhICOKOITPOH3BO-
JHTEINbHBIN paboTHHK BeIOUpaeT ypoBcHs 00pasoBalmd e,,, a HH3KOMPO-
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VII. @uacko pulinka: aeusmMempuytias unghopmayus

H3BONUTCIBHBIN PabOTHUK PAHIOMY3UPYCT, BEIOHPad e, C BEPOATHOC-
TBIO P M ¢, C BEPOSTHOCTBIO 1- p. Torna:
y S(eL) v, H S(eH Y=Vl (en )ty ( —Hy (ey ))
Ay
2) (s(e;. ) eL) H (S(ez ), ez) TIPHHOCAT OOWHAKOBYIY ONE3HOETD
y49acTIHKy Thra L; D . R e
3) 6‘: _0. : : . :

Tae Wy (6;) =

JlokazarenscTBo

: 1. TTockoIBKY B paccMarpHBaeMOM THOPHOHOM PABHOBECHH YPOBEHb
00pazoBaHKs ¢, BbIGHPAIOT TOIBKO PAOOTHHKH THITA L, TO COITACHO IIPaBH-
ity Badieca, ecin paGorHux BriGeper ypoBeHs oGpasosaris e, , GupMe! Oy-
JIYT CHUTATH, 9TO 3TO HI3KOIPOU3BOAUTCIBHEIH paboTHHK, T.C. W, (¢, )= A,.
3TO 03HAYACT, YTO B COOTBCTCTBHH C YTECPKAcHHEM 29.1 Takomy padoTt-
HUKY Oy/leT NpeAIoKeHa 3apIliaTa, paBHas MPOH3ROIHTEIRIOCTH HU3KO-
KBATHQHIHPOBAHHOTO paboTIiKa s(e, ) =v,.

AHanoruuHo, eciii paloTHHK BHIGHPaET YpoBeHs 00pa3oBaui ¢,
B COOTBETCTBUH ¢ nIpaBuioM batieca Gupmer GyxyT [OMAraTh, 410 310 pa-
6oTHUK THNA H C BEPOSTHOCTLIO

L HP(I—H e-—eH)

e=cy) Ple=c,)
Pt=H, e= eH) AH .

P(eH {HYP(H)+ P(e,, / LYP(L) AH +A,p

Wy (e )=Pt=

H

Ay +A,p

L] .
3ameruM, 4To W, (e, ) = > Ay, TIOCKONBKY

A, + A, p<h, +A, =1. B peaynsrarc Kaxapii paboTHUK, BLIGPaBuIMit 06-
pa30BaHUC e, NOLYYHT 3apab0THYIO INATY, PABHYIO

-5(‘3” )= Vully (GH )+ Vi (1 My (eH )3,; IIPpHYCM 3(8;‘; ) > E[v], Tak Kax

My (ep) > Ay
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Slerxyusi 29. Poinoynsle cu2naivl Ra peirke mpyda (modeas Cnenca)

2. JIng toro, yTobnLI HU3KOPOU3IBOANTENLHBIN PAOGOTHIK CMemUBAIT
e, u ¢, € NOJOXHTEILHBIMH BECAMH, COOTBETCTBYIOUIHE TOMKH
(S(f—’:; ), 6’;}) U (S(ez_), ez) JIOJDKHBI JISXKATh Ha ONHON KPUBOiT Ge3pasmi-
YHsl, IIOCKOJBKY B IIPOTHRHOM CIIy4ag YCIOBHE MAKCHMH3ALHH TI0IE3HOC-
TH GyACT BRINIONHEHO JIMIIE B OJTHON B3 3THX TOYEK H COOTBETCTBCHHO Pa-
OOTHHK MEPEKIIOYMTCS Ha 9AUCTYIO CTPATErUIO, BRIOHPAs DPHHOCATIWIT
MAKCHUMaJIbHYIO NOJIC3HOCTh YPORCHE 0OPA30BAHUA ¢ OTIPESACACHIIOCTDIO.

3. IMoxaxeM, 410 ez = (). Hpennmonoxum, 910 270 HE TAK U ez > ().
Kak 610 mokasano seiie, s(e, ) =v, . OQHAXO HEU3KONPOU3BOUMTEILHbIN
paboTHHK Mor OBl IONYYATH HEMEHBITYO 3apalOTHYIO IDIATY, BBIOPAE HY-~
neBoH yposeHb 00pa3oBanys, HOCKOALKY UL MK060ro ¢ > 3apmara co-
OTBETCTBYCT OKMAAEMOH NPOM3BOANTENBHOCTH $(e) =, (e)v, + U, (e)v,,
a MOTOMY BAPBUPYETCA B NpEAeHax oT v, A0 v,. B pe3yiusrare, BEIOpaB
HyIeBOH ypOBeHb 00pa3oBaHus, pabOTHHK OIYYHT HE MCHBIIYIO 3apIlIa-
TY, HO B CHJLY CHM>KEHHS H3ACPKEK OT mpuobpeTcHus obpaz0BaHHA €ro
IOJNE3HOCTE BO3pacTeT. TakiuM 06pazoM, B PABHOBECHH ¢, =(). &

Hrax, cormacHo BENICHEPEHHCICHHBIM YCJIOBHAM (B OTIIHIHE OT Pas-
JeJIATONIET0 W 00LEIMHAIIET0 paBHOBECHH) B TUOPHIHOM PaBHOBECHH
KaXJIOMY YPOBHIO p COOTBETCIBYET €AMHCTBEHHLIH HabOp paBlIOBECHEIX
ypoBHei# 00pasosaum (e, , e, ), IpudeM ¢, =0, a e, ABmieTcs PyHKuueit
0T p. ONHAKO PaBHOBECHC BCE PABHO HCCAMIICTBEHHO B TEPMIHAX BE, MO-
CKOZIbKY BHE PaBHOBCCHBIX YPOBHEH 00Pa30BAHKA MBI MOKEM OUPEACIATE
3TH BEPHI PasIMYHbIM 00pazoM. X MOXHO onpefiennTs, HanpuMep, Tak:

E3
_fOe<ey Ay
K, (e)= . =
Ot,erZH vy + 1,P
U COOTBCTCTBEHHO
*
v, e<ey

s (e)=

av, +(1-a)v,, eZ e,
PesynsTupytomee rubpunnoe papaoBecHe H3o0paxeHo Ha pHc. 29.6,
3aMCTHM, YTO PacCMOTPEHHBIE BBIIIE PA3JICNAOIIEE H 0ObEIHHAIO-
Ice PaBHOBECUS MBI MOXKEM NONYYUTE KaK YACTHEIE CIIydad THOPUHOTO
PABHOBECHS: IIPH P ~— () TIOMyYNM HawmyyIIee pa3faensiomee, ampu p — 1
IoOIy4uM OGBQHHHKIOIL[EC PAaBHOBECHC,
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VII. Duacko poinka: acummempuyHas ungdopmanis
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Puc. 29.6. 'nbpunHoe paBHOBECHE B CIIYUAE,
KOIZIa PaHJIOMH3HPYET HU3KONPOH3IBOAUTEIBHBIH yIaCTHHK

AHaNOrHYHBIM 00Pa30M MOXKHO PACCMOTPETH H THOPHAHOE paBHO-
BECHE, B KOTOPOM YYAaCTHHK THNa L BeIOHpaeT ypoBeHL 00pa3oBaHHA C
OINPEASNEHHOCTRIO, @ YYACTIINK THHA  HCHOIL3YET CMEIIAHHYE) CTPaTe-
THIO. 3TOT CITyYai NpCANaraeTcs NpoaHaIn3HpoBaTh CAMOCTOATEIBHO,

Jdexmnug 30

AT

CKpPMHHHT: ¢/Iy4Yaii KOHKYPEHIHA

PaccMoTpeB peakiiio HHPOPMHPOBAHHOK CTOPOHB! PEIHKA Ha Ipobiemy
ACHMMCTPHYHOH HH(OPMALMH, NEPCHICM K dHAIH3Y BO3IMOXKHBIX JEH-
cTBHEH, nmpeinpuaHMaeMpix HeuHbopMmrpoBanHoH croporoi. Mnes atoro
TTOX0IA COCTOUT B TOM, YTO GHPMEI PEUTaraloT paboTHUKaM MEHIO KOH-
TPaKTOB, TOCTPOSHIIOE TaKHUM 00pa3oM, 9ToDLI M KaXKA0ro paboTHHKA
CBOI KOUTPAKT OBUT TIPUBJIEKATENBHEC YYXKUX. byneM no-ripexxHemy npu-
OEepKHBATECS THIIOTE3b!, YTO B OTPACIH ACHCTBYIOT ABE KOHKYPUPYIOLLHE
pupMEL.
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Aexyun 30. Cxpununz: cayuail Kowxypenyun

ITocTpouM MOJENs O CKPHHMIITOM Ha PHIHKE TPYOa, BHECST H3MCHC-
HHS B IIOCIIEAOBATEILHOCTD HIPBI, IPCACTABICHHON B IPEALIAYINEH JIeK-
. Mrak, HenudopMHUpOBaHHAA CTOPOHE MPCANPHHAMAET ORPEeHeNeH-
HBIE IIATH, YTOOR! Pa3IHYHTh BLICOKOIIPOH3BOAUTEILHEIX PabOTHUKOB
(C TIPOM3BOJUTETBNOCTLIO v, ) H HH3KOMPOH3BOAUTEIBHLIX pabOTHHKOB
(¢ NPOH3BONHTENLHOCTEIO v, < v, ). [lond paGoTHukoB THna [/ paBHa A,
a pons paboraukos tana L passa A, ; A, +A, =1 H 0<A,; <1. Kaxnasii.
PabOTHHK 3HAET CROIO NPON3BOAUTEIBHOCTD, HO (PHPMLI BIAJCIOT JIUIIL
unopManuen 0 XapaKTepUCTHKaX KaXKJ0i rpynnol pabOTHUKOR H O YHC-
JIEHHOCTH IPYIIL

Kax u panee, 6ynem cyurtare, yro 00pasoBanue HENPOAYKTHBHO, HO
CBSI3aHO C H3/Iep:KKaMH Jutd norpebuTenei. PaboTHuk THIA f MAKCHMH3H-
PyeT CBOIO TOJIE3NOCTL: u (s, ¢)=s—c,(e), TAe s — 3apaboTnad wiara, a
¢,(€) — H3IEPKKH, CBAZAHHLIC C NMOAYYEHHCM 0Opa3oBaHMs e, MPUYCM
c,(e) — BO3pacTaXWAA CTPOro BellyKnas QyHknua. B nanHoit Moacan
MBI MO>KEM TPakTOBaTh 00pa3oBaHue, K MPHUMepY, KAK HEKUH TPSHHHI" HiTH
KYPCBI, KOTOPBIC TPEOYIOT HUTSHCHBHAIX 3aHATHI, HO COREPIKAHUES 3aHA-
THH HHKAK HE CBS3aHO €O ChCpoll NeATeEHOCTH PacCMAaTpPHBAECMBIX pa-
GoTrukoB, a MOTOMY HE BIMAET Ha MX kBanupukamuw. [Iycts ¢, (0)=0,
c,(ey<e, (¢) muasecex e>0, u ¢, (¢)<¢,{e) MABCeX ¢ >(), T.e. UMECT
MECTO YCJIOBHE €IMHCTBCHHOCTH TOUYKH IICPECCCUCHHS KPHUBRBIX Oc3pasim-
qus paOOTHUKOB ABYX THIIOB.

B ormuyue ot moaenu Crenca B JaHHOH Mojeau o0pasosaHuie 60-
JeC HC BBICTYIIAET KaK CHTHAI, 3, HAITPOTHB, SBISETCA YCIOBHEM NOIyYe-
HHSA AaHHON 3apaboTHON naThl, TaK Kak HapsRy ¢ Hed 0Opa3oBaHHE BXO-
JHT B KOHTPaKTH, KOTOPEIC QHPMEI NpeuaraoT paboTHikaM. Urak, pac-
CMOTPHM CICAYIOIYIO MOTH(DHKAIHIO HIPHL

1. Cnagana ase GuUpMBI ONHOBPEMEHHO OOLABIAIOT MEHIO KOHTPAK-
TOB, TAE KAXKABIA KOHTPAKT IIpeACTaBiIcH lapo# (s, ¢). MeHIo MoXeT ¢o-
AepKaTh TI000E KOHETHOE YHCIIO KOHTPAKTOB.

2. 3areM pabOTHHKY PEINAIOT, COITAMIATECA TH HA KakoH-mndo u3
TIPC/UIOXKCHHBIX KOHTPAKTOB, H €CIY [1a, TO BRIOUPAIOT HAHIYYIIHH KOH-
TPAKT COITIACHO CBOUM TIPEATIOUTEHHAM, T.€. HX CTPATETHH COCTOAT B TOM,
4T00B U3 JAHHOTO MEHIO KOHTPAKTOB BHIOPATh HAMTYUNIM HITH OTKA3ATh-
€A OT BCEX.
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VI @uacko peixa: acumsempudnas wihopmayus

B ranHOM clyvae MBI HMCCM HTPY ¢ COBEPUICHHOH MHpOpMaLKei, 1
B Ka4yecTBe pemenus OyJeM MCToNb30BaTh KOHUEIIHIO PABHOBECHS 1O
Ha1ry, COBEPIIEHHOIO B MONBITPAX.

TockoneKy MBI paccMarpHBacM MOACTD ¢ ABYMS THIIAMH paGOTHH-
KOB, (DHPMaM HCT CMBICHIA BKIIOUATEH B MEHIO DOJICE JBYX KOHTpaKkToB. Jng.
TOTO 4TOOB! OTIPSACIUTE PARHOBECHUE, BBEACM 0003HAYUCHHUS NIl CTparc-
ruit paboraukos. [Tycts 6, — cTparerun pabOTHMKOB THIA {, IPHYEM O,
BKITIOUaeT B cels Peakiio Ha KaKIbIi KOHTPAKT JUTA KaXJI0i (QUPMBEL
Tak, ecnu y Hac MmeroTes ase GupMel j =1, 2 1 xaxIasd NpeIaracT o
nRa KOHTpaKTa (T7C KOKABIH KOHTpaxT pa3paboTad moi OnpejlcaeHHBIH
TUI PabOTHHKOB, T.e. £ = H, L), TO Kax1ad CTPATerHsa COCTOUT U3 UEThI-
peX HOTCHUMAIBHBIX NEHCTBHI (ACHCTBHE — 3TO NPUMHSITHE HIH HENPHHA -
THE KOHTpakTa): o, =(8},, 8, 85, 8}), rae § —— peaxuus Ha KOHTPAKT,
paspaboranHbli GUpMOH j ana yuacThuka THIA £, [TycTs B Ciiyyae npHHS-
THS KOHTPAKTa §/ TPHHNMACT 3Ua4eHue, PABHOE SAHHHILE M B IPOTUBHOM

cnyuae — Hyo, Torma 8/ =(0, 1) u mpuueM 25;’ <1, TIOCKOIBKY pa-..

i -
OOTHHUK MOXKET NPHUHATH He Gonee OOHOTO KOHTPAKTa (OH MOXCT OTBEpr-
HYTh BCE, BEIOPAB aIbTCPHATHBHYIO 3aHATOCTb). . - -« .. . ..

Omnpcaencane

PaBHOBECHCM B WHCTBIX CTPATETHAX B MOJEIM CO CKDHHMHIOM Ha
PHIHKE TPy Ha3blBaeTCs HaGop ctpareruit pupm ((SL, e, (s, EL)) H
Habop crpareruii paGOTHRKOB @i , O, ) Takwe, 4TO:

1) ans xaxaoro paboTIvika THIA ¢ CTPATETHS O, MPHHOCHT MAKCH-
MAJIEHYIO ITOTIC3HOCTE MPH JIAHHOM MEHIO KOHTPAKTOR ((b L eL) (Su e;.))

2) Habop crpareruil pupm ((SL’ e,), (s, eL)) ABJIACTCA panroBe-
cueM o Homy B OHHOBpeMCHHOH m'pe GUPM, T.€. JUIA KaXIOH PUPMBI
HabOp KOHTPAKTOR ((SL el ), (s, ¢ )) NPUHOCHT MAKCHMAILIYTO IPH- -
Oblilb, ec KOHKYpHpYIOmas QupMa i Ipeiiaract HA0Op KOHTPaKTOB
((sL, eL) (s; eL) H CTpareruy pabOTHUKOB IPEACTaB/ICHB] Haﬁopom
(0,, Gy). O
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Aexyus 30. Cxprinune: cayuail Kouxypenytint

- Pagrnoeecue npu cummempuunon unopmayuu

Tlpexne yeM npUCTYIHTE K aHAIMU3Y PABHOBECHIT MPH HEHAOTIONAeMOCTH
THIIOB PabOTHHKOB, PACCMOTPHM B Ka4CCTBC OTHPABHOH TOYKH PaBHOBE-
CHE B CJIy4ac CHMMCTPHIHOH HR(DOPMALIHH,

Yreep:xaenne 30.1. XapakTepucTHKH pABHOBECHS! [IPH CHMMeT-
puU4HOU NH)OPMAIHH, |

B Mofieny co CKPHHHHTOM Ha PLIHKE TPYAd B PABHOBECHH I1PH CHM-
METPHYIHON HHpOopMALHH PUPMBI OYIYT IpeATarars OWHAKOBBIE KOHTPaK-,
THI C HYJICBLIM YPOBHEM 06pa30Bai ¥ 3apadoTHOI NIATO, COOTBCTCTRYIO-
n1ei IPOU3BOIHTCALHOCTH paboTHHKE, T.C. (S, ) =V, n (e) ;=0 s mo-
6oro Tuna ¢ U moGoi GHpMB /.

JloKa3aTeabECTRO

J{eicTBUTEIBHO, KaK H3BECTHO, B CHJTY KOHKYPEHIMH 110 BepTpady
IpH OJMHAKOBLIX U3AEPHKKAX NMPH KKIOM AAHHOM 3Ha4YeHHU € QUPMBI
OyayT Ha3HAUaTh OAMHAKOBbBIE 3apabOTHBIC IUIATEI, PABHBIE MPOU3BOAUTCIIE-
HOCTH COOTBETCTBYIOIIero paboTruka, T.e, (5,); =V, ma moGoro J.

-

e e e ) \

Puc. 30.1. TIpubeuibHoe OTKIOICHYE B CITyUae MpeJIOKEeHHI KOHTPAKTa
C MOJOXKHTENLHEIM YPOBHEM 00Pa30BaHHA NIPH CHMMETPHYHOH HIPOPMALIMH

327



VH. Quacko peinida: acuMMempuyHas uRGopmayus

[Mokaxem, 910 YpORCHb 0Opa30BalHs B PABHOBECHBIX KOHIPAKTAX
J0JBKCH OBITE paBeH HY!IH0. [IpennonoKkum, 9TO 3TO He TaK H OfHA H3 PHPM
B PABHOBCCHM PEIAracT KOHTPAaKT (v,, e, ), tae ¢ >0. Torna apyraa
¢dupma nepeManuT pabOTIHKOR DTOTO THMA, NPCIIOXKHB UM KOHTDAKT
(s, ¢') ¢ MEHBIICH 3apIUIaTOl, HO B C MEHBIIHM YPOBHEM oOpasoranus
(13 3aIITPUXOBaHHOI Ha puc. 30.1 obaactu), Takoit kKOHTpaKT 601CC IpH-
BJICKAaTeJeH i pabOTHUKOB THIIA f, H KPOME TOTO, OH IMPHUHCCCT IPCAI0-
KHBIIEH ero (hrpMe MOTOKHTENBHYIO MPHOLUTE.

TakuM 0O6pa3zoM, CTHHCTBCHHEBIN KOHTPAKT, IIPH KOTOPOM HH Y OJHOH
13 (PUPM HET CTHMYIIA OTKJIOHHTBCA, — 3T0 KOHTPAKT BHIQ (v,, e: =(}), u
Bce pabOTHUKH COTTIACATCS HA TAKHE KOHTPAKTBI, IOCKOJIBKY IIPEIIIoIara-
eTCH, YTO ATKTEPHATURHAS HOIC3HOCTL PABHA HY/IO. B

v Paenoeecue npu acuMMempudion uHgopmayuu

SR I

Ilpu acuMMeTpHYHOH MHPOPMALMH PACCMOTPHM OTAEILIIO PABHOBECHS
ABYX BUJI0B: 0OBE/IMHAIONISE, TPH KOTOPOM pabOTHUKH 00OHX THIIOB HO-
TYYAI0T ONHHAKOBBIE KOUTPAKTEI, ¥ pa3AcSoee, IIpyU KOTopoM paboTHH-
KH Pa3HLIX THIOB BLIOHPAIOT Pa3HbIe KOHTPAKTHI,

Yreepxkaenne 30.2, OreyrerBuce 00beUHAIOMIET0 PABHOBECHS.
B MOJeTH CO CKPHHHHTOM Ha PLINKE TPY/IA He CYLICCTBYCT 00bean-
HSIOIICTO PABHOBCCHSL

JlokazarensCTBO R ¢

3aMCTHM, 4TO, cciiM Obl 0OLEIHHAIONIEE PABHOBECHE CYMECTBOBA-
110, TO PABHOBECHBIH KOHTPAKT (s , ¢ ) B CHIy KOHKYpeHIH 1o beprpamy
ZOJTKeH GBUI IPHHOCHTD HYJIEBYIO OXHIAEMYIO MpHOLUTL, .. 8 = E[v].

ITpenronoxuM, 4To (UPMET TTPEIUIOKIIIN KOHTPakT (s = E[v], €')
(cM. puc. 30.2). TTokaxem, 4TO 3Ta CHTyauHs HE ABICTCA PABHOBECHEM.
JcHCTBUTENRIIO, CCITH O/IHA M3 (UPM BKIKOYHUT B CBOC MEHKO KOHTPAKT
(s’, ¢’) M3 3amTpHXOBaHHOM 0614CTH, TO OHA MPHBIEYET BceX PAbOTHH-
KOB THIA F{, HO He npuBieveT paGOTHUKOB THIIA L M, TTOCKONBKY s < vy,
ITOTYIHT [TOJIOKHTENIBHYTO IIPHOBLIE, B TO BPEMSI KaK ITPH HCXOTHOM MCHIO
nprObITH KOKNO 13 GupM OBina pasHa Hym0. TakuM o0pa3oM, y KaskaoH
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Hexyun 30. Cxpumunz: CRHaE KOHKYDEHYUH

13 QHPM eCTh CTHMYJT OTKJIOHUMTBCA OT (§° = Elv], e*) » M, CJICIOBATE/ILHO,
9TOT KOHTPAKT HE MOKET ABIATHCA pa3aensroiumM pasHosecriem. [lockos-
Ky TakoC INPHOBUIFPHOE OTKIONEHHE CYHIECTBYET NpH mMoO0M HeoTpura-
TENILHOM YpoBHe 06pa3zoBaHus (B CHITY pa3HEIX HAKIIOHOB KPUBBIX 6e3pas-
NAMYHA), TO OOBCAHHAIOUICIO PABHOBCCHS HE CYLICCTBYCT. M o

______

.‘I
1
1
1
1
1
1
1
T
1
1
1
1
1
1
1
i
1
1
7

7] | S

4
&

Puc. 30.2. Orcyrcisue o0LeAMHAIOLIEro PABHOBECHS B MOJIENH CKPUHHHIZ

Tenepn obparuMces k ananu3y pazfensioniero papHopecus. Hamom-+
HHM, YTO B 3TOM C/Ty4ac pabOTHHKH Pa3HBIX THITOB BLIGHPAIOT PA3HLIC KOHT-
pakThl. O003HAYUM 3TH KOHTPAKTE Yepe3 (sL, e;;) 4] (SZ; e,).

Yreepaxacane 30.3. XapaxTepHcTHKH pa3ie/IsioIICTO PABHOBECHS,
¥ * * *

Ecnu (s,,, ey) U (s,, ¢;) — KOHTPAKTHL, COOTBETCTRYIONIHE Pa3/ic-
AA0MEMY PABHOBECHIO B MOAETHY CO CKPHHHHTOM Ha pmHKe prﬂa TO

1)06alcompaxaa;10mmmnaﬂam HYJICBYIO IpuOBLUIB; SH =V, 5, =

2) e, =0, a ¢, onpeaeisercs w3 yeuoBus u, (v, e,)=u, (v, U),
T.C. OrpaHHYcHHe caMooTOOpa g YYACTHUKOR THIA L JOKHO BEITOI-
HATBCA KaK PaBeiICTBO. ‘ L e a |

1. Hoxaxem, 4To 002 KOHTPAKTA AOJIAHBI JABATE Hyneaymgpnﬁm
Oynyun BEIGPAHHBIMU CBOHM THIIOM, T.&. 5, =V, , §, =V,.
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VIl Quacko punka; QerMMempuiinan UHIHOPMayis

J{eMCTBUTEIIBHO, TIPEIIONOKUM, 410 5, <V,, TorAa mobas dpupMa
MO1a Obl HOAYUYHTE NOJQKHTEILHYIO NPUOLUIb, IPEATIOKHE KOHTPAKT
(5,, ), e v, > 3§, >s,. PaboTHukn THIA L IPEANOYTYT 3TOT KOHTPAKT,
H MIOCKOIBKY (PHpMa MONYUHT TOOKUTEIBHYIO TPHOBIE 0T m:060T0 TaKo-
ro paboTHHKa, TO ¢¢ npHOLUIL Bo3pacTeT. CIc0BaTe/IbHO, 3Ta CHTYALHsA
HE MOXET OBITh PABHOBECHEM, H TIOTOMY §, 2V,

TIpennonoxuM, 4To GHUPMEI NPEANararoT KOHTPAKTE], B KOTOPBIX
s, <v,, (puc. 30.3). B pasuenaromem paBHOBECHH KOHTPAKT /s PabOTHH-
Ka THTIA [, JIOIKeH NeaTh B BIKHEH 3aIITPHXOBANIIOH 001acTH, HHAYC O/THH
U3 YYACTHHUKOB IICPCKIIIOYUTCA HA UyKON KOHTpakt. B aToif curyanuu cyue-
CTBYET LIPUOBINBHOE OTKIOHEHHE. JleHcTRUTENBIO, MI00ast hHpMa MOKET
YBCAMIHTD NPHOBLIb, LOTIONHUB MEHIO KOHTPAKTOB TOUKOM (§, €) M3 Bepx-
Hel 3a0ITPUXOBAHHON 00IacTH, TIE § < v,,. DTOT KOHTPAKT IPEJIOYTYT BCC
paboTHUKK THIA [/, HO €ro He NPEIIIOYTET HK OAMH paboTHUK THIA L, TTO-
CKONLKY Aanmias ¢GHUpMa IPONOMKAET UPCIAraTh KOHTPAkT (s,, ¢, ). Ta-
kuM 00pa3oM, BeIOpPAaB KOHIPAKT (§, €) AOCTaToOYHO OIW3KO K KOHTPAKTY
(sy, €, ), OTKIONSOMAgCS GUpMa, UL HEMHOTO YRETHIHB 3apaboTHYO
[UIATY, IO;Ty9HT BCEX BBICOKOIPOF3BOAUTEILHEIX pabOTHHKOB, KOTOPBIE IIPH-
HOCAT & MOJIOKUTCILHYH HPHOBLIE, T.C. 6¢ IPHOLUIL BO3PACTCT. 310 03HA-
HaeT, UTO B PABHOBECHH 3apIUiaTa BHICOKONPOH3BOAMTEILHEIX pa0OTIIHKOB
TAKKC HE MOXKCT GBITE HIDKE HX IPOU3BOAUTENBHOCTH, T.C. §, 2 V,,.

$

P’ 30.3, [pnGeuTbioe OTKNOHEHKE B MOJEIY CO CKPHEUHTOM
: a
* Ha PhIHKE TPYAA B Cllyyae, Koraa s, <V,
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Hexyus 30. Crpununz: CRYHa KOHKYpeHyuu

Takum o0Opa3oM, B PABHOBECHH 000 THN pabOTHHKOB IOJDKEH
DPHHOCHTD HCTONOKHTENLHYIO npuObUIE. ONHAKO 3TO O3HAYAET, 4TO
Sy =Vy H 5, =v,, 0CKObKY B IPOTHBHOM cayyae (HPMa HECCT HoTepH
Ha pabOTHHKAX OJHOTO THITA, KOTOPBIC He KOMIEHCHPYIOTCH TPHOBLIBIO OT
paGOTHUKOB IPYTOro THIIA.

2. IIpoaHanmu3upyeM BO3MOKHBIE B PaBHOBECHH YPOBHE 00pa3oBa-
HHA. CHayana IMOKaXeM, UTO, €CNY PasfAelAoIee PAaBHOBECHE CYIIECT-
BY€T, TO AJisi HU3KOTPOU3BOAUTCNEHOIO pabOTHHKE YpoBeHE 00pa3oBaHus
Oyaer paseH HYNIO: ez =0. IIpeanonoxkuM, 4T0 3TO HE TaK H ¢, >()
(puc. 30.4). Toraa ¢pupa MoIa GBI HOTYIHTE IOMOKHTEIEHYH IPAOELIE,
Ipesarast KONTPaKT (§, €) 13 3amTpruxoranoi ofmacti, TIOCKOIbKY KOH-
TPAKT (5, €) TMPEANodTUTENbHEE A pabOTHHKOB TUNA L, TO OHH HEpE-
KJIIOYATCA Ha 3TOT KOHNTPAKT, ¥ GUpMa B pe3yAbTaTe oMY IHT ITOTOXKHTEITh-
Hy10 Opulbib, TaK Xak § <v,. Takum 06pa3oM, A 1000TO NONOKHTCITh-
HOTO YpOBH:A 06pasopanus e, >() MBI MOXEM HailTH NPHOBUIBHOE OTKIIO-
HEHHC, a 3HA4HUT, B PaBHOBECHH e, = 0.

TR

Puc. 30.4. IIpuOLuIbHOE OTKAOHEHHE B MOJACIH CO CKPUHHHIOM . .-
* .
Ha PEIHKE TPYaA B ciaydae, xoraa ¢, >0

Wrtak, MbI 3HaeM, uTo 5, =v,, ¢, =0 u 5, =v,. OcTagocs Haiitn-

e,;. 3aMeTHM, 910 ¢;, HE HOTKHO JIEKATE JIeBee KPHBOH Ge3pasnmuyaus Ans
HH3KOIIPOHU3BOMUTENIBHOTO pabOTHHKA, IIPOXOAAIEN Yepe3 TOUKY (v, , 0),
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VII. @uacko poirka: geummempuiHas Uiopmayis

NOCKOJABKY HHAYC CIO MpeAnoyTyT u paboTHUKH THna L. [Tokaxem, 4To B
AEHCTBHTENBHOCTH KOHTPAKT [ paboTHMKOB THIIA ] TOIDKEH Te¥XKaTh Ha
KpHBOH Oe3pa3TiiHg HH3KOUPOH3BOIUTEIbHOTO pabOTHHKA, MPOXOAAILIEH
uepes Touky (v,, 0). [Ipeanonoxmy, 910 270 He Tak M e, > é (pwc. 30.5),
rae € onpeaenacTes H3 yenoens u, (v,, 0) =u, (v, €). Torna cymecTBy-
eT KOHTPAKT (s, €") U3 3auITPUXOBAHHOW 00NACTH, KOTOPELI IIPeIIIOUTH-
TenbHee 174 paboTHUKa THIA H ¥ 1aeT (upme NOTOXKHATENBHY KO TPHOBLIE,
Tak Kak s < s,,. HaTuune npubhInpHOTO OTKIOHEHNS 03HAYAET, 9TO B PaB-
HOBECHH ¢, HE MOXeET ObITh OONBLIC €, OTKYHA CICHYCT, YTO e, =6 M

T gy g g

3
B
o
o

!

m b = - A e e M o e - - e

*
e, =0

Puc. 30.5. TIpuObLIBHOE OTKIOHCHHE B MOAS/M CO CKPUHMHIOM
Ha PBIHKE TPYAA B CIy4ac, KOTaa €, > &

Taxum 00pa3zoM, MBI IOKA3any, YTO CCIIH PA3ACIHIONEE PABHOBECHE
B MOJE/IHM CKpHHHIITE Ha PRIHKE TPY/a CYLICCTBYET, TO OHO NPCACTABUMO
[apoH KOHTPAKTOB, H300paXkeHHOH Ha puc. 30.6. 3aMeruM, uTo paboTHH-
KH KaXJIOTO THHA ACHCTBUICIALHIO coTNAcATCsS paboTaTk wa QWpMy IIpH
TAKHX YCITOBWAX, IIOCKOJIBKY IIONE3HOCTH Y Ka¥KJIOTO TUITA BEIUIE aNBTED-
HATHBHON (HYJIEBOH) NONE3HOCTH,

Tenepb HyKHO OTBETHTB Ha BONPOC, BCEI/A JIH CYIIECTBYET PABHO-
BECHEC B pacCMaTpuBacMoii Mogenu? [lid 310oTo NPoaHaIH3upyeM, B KAKHX
cayaasgx QUPMEL COYTYT BLITOTHBIM OTKIOHHTBCS OT NMaphl KOHTPAKTOB,
mzobpaxenmon Ha puc. 30.6.
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Hexyus 30. Crpununz: cayuai KouKypesyiu

o

*
e, =) e ¢

Puc. 30.6. I'paduueckoe nmpeacTaBieline paBlHOBECHS B MOJIEIIH CO CKPHHEHTOM
HA PLIHKE TPYAA B CIyYae CYNIECTBOBAHUS TAKOIO PABHOBCCHA

PacemoTpum curyanuu, n3obpaskeHHrble Ha puc. 30.7. Paznmuune Mex-
Jy HHMH B TOM, 9TO Ha PHC. 4 NOJIE3HOCTh padoTHUKA 0T CBOErO KOH-
Tpakrta Bbllle, yeM FE[v], a Ha puc, 6, HanpoTHB, HIKE. [TokaxeM, 4To B
ciy4ac O paBHOBECHS B YHUCTHIX CTPATerMsax Ie cyuiecTryer. [ns sroro
PACCMOTPHM KOHTPAKT (§, €) W3 3aIITPpHXOBaHHOH obnacTu Ha puc. 30.76.
DTOT KOHTPAKT IIPEANOYTYT KAK HU3KOIIPOM3BOAUIC/IbHBIC, TAX H BEICOKO-
NPOU3BONMTEIBHBIC PAGOTHHKH, M, MTOCKILKY 3apIlIaTa B TOM KOHTPAK-
TE HIKE OXKUAAEMOM MpoH3BoAUTENEHOCTH (5 < Efv]), To osxnmaemas mpu-
616 OyaeT nonokureasHa. CCI0BaTCIbHO, TAKOE OTKIOHEHHE dupmMe
BBITOMHO. Takum 00pa3zoM, B 3TOM CJIy4a¢ pasieIHIOnIero paBHOBECHS HE
CYILECTBYCT, a 3HAYUT, PABHOBECHA B PACCMATPHUBAEMONW MOJIENTH BoOOIIE
HE CYIIECTBYCT, MOCKONBKY ME TOKA3aJd, 4To 0ORCAMHSIOIIETO PABHOBE-
CHA B JAHHOK MOJICTIH HE CYIIECTBYET HUKOT/IA.

ITokaxen, uTo H B cHTyauuu, n3obpaxenHoii na puc. 30.7a, T.c. ipn
§ > E[v], pasHOBECHE MOXET HE CYLIECTBOBATh. B 3TOM ciyuae npu ornpe-
JEJICHHEIX YCIOBUAX BO3MOMKHO PaspyLLEHHE [TIOTCHLMAIBHOIO PABHOBECHS
33 CYCT MPENJIOKESHHUA HE OHOTO, a Iaphl KOHTpakToB. MTak, npejmoio-
SKHM, 4TO OJIHa M3 GrpM BKITIOYUT B MEHIO CISAYIONIHE KOHTPAKTRI, H300pa-
>xeHupie Ha pue. 30.8: (5, 0) n (§,, é,). B 3TOM cnydae HU3KOTIPOH3BO-
ANTenbHbIC pabOTHHKH NPeANOYTYT KOHTPAaKT {5, , ), a BEICOKOIPOHIBO-
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VI, duacko peivka.; acummempuHas ungopmayin

IHTCILHBIC paDOTHUKH — (§,, €, ). Bcau 3Ta napa KOHTPaxkIoB MpUHE-
ceT hupMe npuOBUIL, TO NAHHOE OTKJIOHEHHE OYZICT BEITOJTHBIM. 3aMCTHM,
UTO B PE3YALTATE TAKOI'O OTKIOHEHHS (pupMa HeCET YOBITKY Ha HU3KOIIPO-
H3BOMUTEIIbHBIX PAaOOTHHKAX, HO IOAyYaeT OpuObUIE OT BEICOKOIIPOU3BO-
AUTETBHBIX pabOTHHKOB. ECITH BRICOKOTIPOH3BOTHTEIFHEIX PAOOTHHKOB A0-
CTAaTOYHO MHOTO, TO TAKOE OTKTOHEHHE MOYKET ObITh MPHOLITEHEIM,

g _ C 5 ‘
L L H PRI . : L
v’} ----------------
i En
'
- ¢
§ :
7 t
B [v] _______________ -: ":F."" 3--"_;-___
' .
‘YIL !
i
"
i
' 3 .
* + .-
e, =0 €y _ € e
a B -. EETRRN . 2 6 . . :‘ "::i

Puc. 30.7. Paznensomue KOHTPAKThl, KOTOPBIC MOTYT IPECTaB/IATh
pPaBHOBECHE [[PH CKPHHUHTE ([IPH ONTPENIENIEHHBbIX YCI0BUAX) (a); ¢
Pa3AeISIONME KOHTPAKTHI, KOTOPHIE HEe MOTYT OBITh paBHOBECHBIMU (B) 7.

CoSEn

5

e =0 &y e o

- Pue, 30,8, BOaM0OxHOCT IPHOBUIEHOIO OTKIOHEHHS [IPH NPEILI0XKEHHH TAPhI
pasnensomux konrpakros (§,, 0) u (§,, &,)
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Aerxyun 31, Cxpunune: cayiati MOHonorucma (MOHORCOHUCHIQ)

PapuoBecue U OJ1arococTosgHue

Eci pa3gensolee paBHOBECHE BCE-TAKH CYNIECTBYET, TO UTO IIPO HErO
MOKHO CKa3aTh B TepMiHax 6marococrognus? [1o cpaBHEHUIO €O caydaeM
cCUMMETPpHUHOH nHbOpMAIIHH OIaroCOCTOSHUC HU3KOIIPOU3IBOAUTETLHBIX
pabOTHUKOB HE H3MEHHJIOCH (OHY [IOIYYar0T B pa3AC/ISIONIEM PABHOBECHH
TAK0 K¢ KOHTPAKT, KaK ¥ IPH CHMMETPHIHOH HH(POPMANHH), a ITOJI0KE-
HHE BRICOKOIIPOH3BOTUTSIIEHBIX PAaGOTHHKOR YXYAILINIOCE, TOCKONEKY HM
OPUXOUTCS HECTH H3AEPKKH, CBA3AHIILIC C 00pa30BaHuEM.

Cpasnupas cnyvail acHMMETpHYHOH MHGOpPMAaLuK NP HAIHYHU
CKPHHHUHIA 1 0€3 HEero, CJIeNYeT OTMETHTD, YTO HE3KOIIPOU3BOIHTEIbHBIM
pabOTHHKaM CKPUHHHT HE BBITOACH, TOCKONLKY 03 Hero Kax(ielil paboT-
HHK MMOIy4Jan 6u! 3apaboTHYIO MIIATY, COOTBETCTBYOIIYO CPEIHEH NPOU3-
BoguTEabHOCTH E[v], 4TO upessiiaeT 3apaGoTHYR NAATy HH3KOIPOH3-
BOJHTCIHHBIX pa0OTHHKOB B PAa3feNATONIEM PABHOBECHH MPH TaKOM KE
(nyneBoM) ypoBHe oOpazopanus. COOTBCTCTBEHHO NOAE3HOCTL paboTHH-
kOB THNa L 6c3 cKpHHHHTA Obl1a Obl BhlILE, Y10 KACACTCH BHICOKONPOU3-
BOJMTC/IBHBIX PaOOTHHUKOB, TO HM CKPHHWHT BBITOEH, MOCKONBKY B CITY-
4a¢ CKPMHHHIA, ECIIM PABHOBECHE CYICCTRYET, HX YPOBEIL MONE3HOCTH
BBILIIE, 9eM O3 CKpUHUHTA U, (.sH ,eh,) =% > E[v].

JJexuug 31

CKPUHHHT: ¢1y4aii MOHOMOJHCTA
| (MOHOIICOHHCTA)

B nexnnn 30 ObU10 NOKa3aHO, KAK HEUHPOPMHPOBAHHASA CTOPOHA PEIHKA
MOKET pearHpOoBaTh Ha aCHMMETPHYHOCTD HII(OPMALIHH B CIyYae, €CTH B
OTpaCiK ACHCTBYIOT HECKOTEKO (DHPM 1 OHH KOHIKYPHPYIOT 1o bepTpany.
Obparumcs x aHaIH3y CHTYaIWH, KOTZA B YCIOBHAX aCHMMETPHM HHOp-
MaUHH{ HA PBIHKE MPHCYTCTBYCT OAHA (upMa, HAHUMAIONMAs pabOTHHKOB,
B 370ii cuTyauuu cCTECTBEHHO IPEITOIIOKUTE, UTO JaHHAast (PUpMa ITOITEI-
TASTCA UCIIOJIb30BATh CBOIO PHINIOYHY BIacTh. MTak, uycrs Gpupma, Ha-



VIL @uacke poidra: acusmempusnan wHGopManun

HUMadg pabOTHHKOB, IPCIIaraeT MM HHAUMBUIYUILHBIE KOHTPAKTEI, B KO-
TOPHIX CICIUGHLHAPOBAHbI 3apaboTHas MyjaTa H ypoBeHb 00pa3oBailnd,
T.€. PACCMOTPHUM MOHOIICOHHCTA, OCYLISCTBIATOIIETO COBEPIICHHYIO THC-
KpHMIHAUHKI, Kak U3BeCTHO, NpH CHMMCTPHYHOH MHQOPMALHMH COBEp-
IEHHAS [EHOBAH TUCKPIMIHAIIHA MPHBOAUT K 3 peKkTHBHOMY pacrpene-
steanio pecypeoB. O/(HAKO B YCA0BUAX ACHMMETPHIHOH HHPOPMAITHH, KaK
Oyier 110Ka3aHO HIKe, pellIeHHe CTaHOBUTCA Hed(hPexTHBHBIM. PacecMoOT-
PHM, KaK H3MEHHTCS PEUISHHE MPH HCITOAB30BAHUH CKpHHUHTA. M 1csa Mo-
JENH OCTaeTCA MpeskHeH: MOHOTCOHHCT OyleT npeaaaratb padoOTHUKAM
Ha0OP KOHTPAKTOB, HO IPH 3TOM KOHTpakTsl B HaOope OyayT noxoOpaHE
TaKdM 00pa3oM, YTOOR! Kbl paboTHUK BRIOHpAT KONTPAKT, NPeanas-
HAYSHHBIH UMEHHO /I HETO.

B omimmgue oT pacCMOTPCHIION pariee MOIEIH, TeHeph Mbl OyieM 1o-
Jjarathk, 410 00pa3oBaHHC NPONYKTHBHO. B pesynbTare paboTHIK THIIA ¢ C
ypoBHeM 00pa3oBaHud ¢ OyIeT IpOH3BOOHTE IPOAYKIHIO 006eMOM v,¢. Bee
OCTATBHEIE TIPEATNIOCHUTKH OCTANTCA B cHie. B paccMarpuBaeMoli urpe cHa-
Yand MOHONCOHHCT mpejaraet PabOTHUKAM MCHIO KOHTPAKIOB, INC Kax-
OB KOHTPAaKT NPEACTaBICH Napoi (s, ¢;), a 3areM pabOTHUKM PEIIAIoT,
COMMIAINATECH JIM HA KaKOH-TH0O H3 MPE/YIOKEHHBIX KOHTPAKTOB, H €CITH J1a,
TO BEIOHPAKOT HAMAYUILIMH KOHTPAKT COMIACHO CBOHM IIPEIIIOYTCHILIM.

PazpabaTriBas KOHTPAKTh!, MOHOIICOHUCT MPHHUMAET BO BHUMAHUE
peaxuuro paboTHUKOB, a TOTOMY 3TH KOHTPaKTHI NOAOHPAIOTCS TAKHM 00-
pazoM, 4ToOBl OHH NPHHOCHITH PAGOTHUKAMH IMOJIC3HOCTh HE HHXE Allb-
TEPHATHBHOH H 4T00b! KAz AblH THI paOOTHHUKOB BEIOHPAJI KOHTPAKT, 1IPe/-
HA3HAYEHHBIII HMEHHO JUI HEI'O. JTH YCIOBHA MbI MOKeM (pOpMalIN30Barh
cnenyrouwm obpasom. Ecian (s, e, ) W (5., ¢,) — KONTPaKTHI, Mpea-
Ha3HA4YCHHEIC A1 paboTIHKOB THNA A U L COOTBCTCTBCHIIO, TO, A TOTO
4TOOBI pabOTHHK KazKA0T0 THIIA HE TIPEMOUC AJIBTCPHATUBHYIO 3aHATOCTE,
3TH KOHTPAKTHI JOMKHB! YH{OBICTBOPATH CIEAYIONIAM YCIIOBHSM, KOTOPEIS
HA3BIRAKOT VCAOBUAMU YUACTIUL,

fowd iy

Uy (SH » )= S ~Cx (en )2 EH = 0;_5,;_;;g;‘-_ B s o

u,(s,,e)=s, —c.le)zu, =0, NG S
e i — MOAC3HOCTD NPH AILTCPHATHBHOMN 3AHITOCTH,, ammakmﬁﬁ (nb
: SRR S TE MRS LA S
NPEAIIOI0KEHNUIO) ANl paAOOTHUKOB 060UX THIIOB, "r"i SRR
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Hexyun 31. Crpuriune: cayuati MORONORNCMA (MONORCORUCH L)

Kpowme toro, nns Toro aTodul Y paboTHHKOB HE OBLIO CTUMYJIOB BbI-
GHpaTh «4YyXKOH» KOHTPAKT, UOJKHE! BLITOITHATELCA YCAOSUSA camoomtﬁopa
(MHAYE HX HA3BIBAKOT YCAOGUAMU COBMECTIUMOCTII CIMUMYIOS).

Uy (Sy, ey)=5, —cyle)2uy (s, e)=5—c,(e);
u (s, e)=s —cle)2u(s,, e)=s,—cle) . b
B uTOre 3a1a4a MOHOIICOHMCTA IPHMET CIICAYIOMH BHIT, . 7 o /b

max (A, {(v.e, —s,)+A,{(v,e, -8
2120,.\‘,20( H( H™H H) L( L=L L)) S Lol

HEREE T “ .. (]) Sy —Cy (ﬁ'H ) 2 0;
G @mma@)2O
(3) sy —culey)2s, —cyle); Y

| | @) s, —c,(e)zs, —c,le,) | |
IokaskeM, 4TO IIPH pEINEHHH 334l MOHOIICOHHCTA OTPaHUYEHUs
(1) u (3) MOXXHO OTOpPOCHTB, MOCKOMBKY B PEIICHUH 3a/a4i OHH OynyT
BEITIOJIHCHBI aBTOMATHUCCKH.

Yreepxkacaue 31,1, XapakTepuCTHKH PaBHOBCCHA B MOJEIH
CKPHHHHTA NPH MOMOIMCOHWH,

Ecnn Habop KOHTpakToB ((s:, e:_); (s;,, eL)) SBIAETCA PEUICHUEM
3alay MOHOIICOHHCTA B Modelu ckpunHuHra (31.1), To:

1) ((S;.» e, ) (5y» €y )) OyHeT TarKe ABAATHCA PEIIEHICM 31a4H IPH
OTOpackIBaHHM OTPaHUYEHHS YI9aCTHS A BHICOKOIPOHIBOAHTENBHEIX pa-
foTHHKOB (1);

2) OrpaHHYEHHE YHACTHS U1 HU3KONPOH3BOAUTENbHBIX PAOOTHHKOB
(2) Gyner BBIIONHATLCA KaK PABEHCTBO §, —¢, (e, ) =0,

3) orpannieHie camMooTHopa I BRICOKOIIPOH3BOAUTEIBHBIX PabOT-
HUKOB (3) GyeT BRIMOMHATLCA KaK PaBEHCTBO s;:, —Cy (e*H) = sz -y (ez );

4) orpanudeHue caMeoTOOpa JUTS HH3KOTIPOH3BOAHTCABHBIX paboT-
HHUKOB (4) HE ABNAETCH CYNECTBCHHELIM, T.€. OHO HE MOXKET BBIIIOJHATLCS
KaK PaBeHCTBO Npu (s, , e, ) # (s, , €, ) H BHIIONHAETCH aBTOMATHIECKH

UpH (Sla EL)=(SH, e;})-
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VI Duacko pernkd. acuMMempusniast wighopsayus

SUE ||0xa3aTeIIhCTBO

1. TToxasxem, uto yenosue (1) 3agqaau (31.1) BriionHAETCA 8BTOMA-
THIECKH, €CJTH HMEI0T MecTo yeaoBus (2) 1 (3). CornacHo oaHOH u3 Ipea-
MOCBUIOK MOXENH c,(e)<c, (€) i moboro ¢>(. JT0 031a4aeT, YTo
—c, {(¢) 2 —c,(¢) M COOTBETCTBEHHO 5, — ¢, (¢) 2 s, — ¢, (¢). C yucTom yc-
TOBUA yuacTHs {2) HMeeM

s, —eyleyzs, —e (e )20,
[IpuHuMas BO BHUMaHHE YCIOBHE (3), MOMyYaeM HCKOMBIH pesynpIar:

Sy —Cyley)2s, —c le)zs, —c, (e )20.

Takum 06pasoM, upH BelOTHEHHH yeiosHil (2) u (3) yenosue (1) Gymer
UMETh MECTO aBTOMATHYECKH, Y, C/IEN0OBATEIRHQ, €T0 MOXKHO OTOPOCHTS,
TaK Kak OHO 11¢ BIHACT HA MHOXKECTBO JOMYCTHMLIX PEIICTNH 3a/1a4uH.

2. TTokaxxcem, 4TO OTpaHUHMCHUE YYACTHA IS HU3KOIMPOU3BOIHTEBHO-
1o pabotHuka (2) Oyaer BLHIONIHATHCA KaK paBeHcrBo. [lpeanonoxum, 4ro
9T0 HEBEPHO M B ONTTHMAJIFHOM KOHTPAKIE HMEET MECTO CTPOTOS HEPAaRCH-
ctrO 5, —c, (¢, ) >0. PaccMoTpim apyroit Habop KOHTPAKTOB, MPH KOTO-
POM YPOBHM 00pa3oBatii NPExHNUE, a 3apaboraasi Iara 111 Bcex paborHH-
KOB YMEHBIIEHA HA MAIYIO BEAMUMHY € : ((SZ ~8, ¢,); (s, —E, e, )), e
g>0, Yucno g Oynem pridupars TakuMm 06pa3om, 4TOORI HE HAPYNIUIOCH
orpanuucauce (2). B peaynnrare yenosus (3) u (4) He napymarcs, mocKonb-
Ky 00¢ 9acTH HepaBcHCTB OyAyT YMeHDLINCHE] HA OJTHY M TY e BCITHYHITY € .
Hrax, HOBBIH HAGOP KOHTPAKTOR OYACT YIOBICTBOPSTE BCEM OTPaHMICHHAM
3a71a4H, HO TIPH 3TOM TpHHECET OOBITYH) IPHOLLIE; |

(s, —€, €, S, —&, €, )—T(S,, €, Sy, €y ) =AyE+A,E=E>0.

3TO 03HAUYAET, YTO UCXO/IHEIN HA0OP KONITPAKTOR IC OBIM ONTHMAITBHBIM.
[onyuerHOE IPOTUBOPEUUE YOBOPUT O TOM, YTO CACAAHHOE HAMH [IPE/1I0-
NTOKEHHE HEBEPHO H YCIOBHE (2) JODKHO BEINOJIHATECA KAK PABEHCTBO.
3. TTokaskeM, 9TO OTpaHMYEHHE CaMOOTGOPA TS REICOKOMPOM3BOIHN-
TensHoro paborsuka (3) Gyner BRIMONHATBCA Kak pareHCTRO. JloKakeM
3TO OT MPOTUBIOTO. [IpeTnoImKIM, YTO 3TO HEBEPHO M B ONTHMAJILHOM
KOHTPAaKTC HMECT MECTO CTPOroC HCPABEHCTBO s, — ¢y (e),) > 8, —c, (e,).
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Heryus 31, Cxpununa; cayudli MOHOROIUCNA (MOHORCORUCMA)

Paccmotpum npyroi Habop KOHTPAKTOR, IIPH KOTOPOM YPOBIH o0paszona-
HUS IpekHHE, 3apaboTHad [K1aTa HU3KOMIPOU3BOAMTEIBHBIX PAGOTHHKOB
TAKKE HCH3MCHHA, 2 3apaboTHast IJ1aTd BLICOKOIPOU3BOAHTEALHEIX paboT-
HHKOB YMEHBIICHA Ha MAIyIO BETHIHTY §> (' ((SZ, e,); (s, —8, e;,)),
npuucM § Oynmem BeIOMpaTh TakuM 00pa3oM, YTOOBI HC HApYTHWIOCH YC-
nosuc (3). [pu dToM HCPaBCHCTBO (2) e H3AMEHHUTCH, NOCKOIBKY s, B
HCTO HE BXOJHT, HC HAPYIIUTCA H YCIOBHC (4), IOCKONBKY 5, BXOIHT JTHILE
B €T0 IIPAaBYK 4acTh, 3 pesyibrare HOBBIH HaOOp KORTPAKTOB OyUET ya0B-
JIETBOPATH OTpaHHYeHUAM 3a1a48 Monotcosucra (31.1), Ho npu 3TOM npy-
BBLTHL MOHOTICOHHUCTA BO3PACTET!

TSy, €, 5y —O, €, )~Ts,, €, S, € )=A,0>0.
3710 03HauacT, UTo HAbOP ((S:, e, ); (s, e;})) e ABRSIETCA pere-
HHEM 337ad1, T.¢. Mbl IPHLUIH K IPOTHBOPEIHIO,
4. [ToxaxeM, 910 OTPAaHUICHHE CAMOOTOOPA JULS HU3KOIPOH3BOIN-
TENBHBIX pabOTHHKOB (4) B ONTHMANEHLIX (pa3JHYHBIX) KOHTPAKTax HE
MOSKET BBITIOTHSATECA KaK paBeHCTBO. 3 ycnosna (3) nveem

*

5, —5, —CH(EH) c, (e;).

Ilepenumem yCJIOBPIe (4) B BuzE 5, —5, < (,‘L(E‘H) cy (eL) Taxum obpa-
30M, 1AM HYXHO TIOKA3aTh, UTO ¢, (e, ) —cy (e, ) # ¢, (e ) - CL(eL) Yoe-
JHMCH B TOM, YTO IIPH BEITOIHEHHH YCIOBHA {3) 5TO HEPABEHCTRO CIIEATYET
ABTOMATHYECKH B CHJIy [PCANOCBUIKH O ¢AHHCTBCHHOCTH TIEPECCUEITHSL.
[IpencrasuM JIeByIO H IMpaByio YaCTH HEPABEHCTEA KakK HHTETPalbl OT ¢O-
OTBETCTBYIONIMX (DYHKTIIWE TPENCTBHBIX H3EPKEK:

"H

cH(eH) s (eL) ch(e)de

e e B Sk & e.",

o b o . REEEE . , 3 c

EETACHETACAE j ¢, (e)de.

Hamomuum, 4to cormacHo HpC,[IHOCLIJIKaM MOJICITH cH (e)< CL(e) lIJI}I -
6oro e > O OT0 03HAYACT, MTO . |
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VI @uacko pelnka: acumMempuiHan WHOpMayus

€ £
fc; (e)de # fci(e)a’e NpH ¢, #¢,. ®
ST e e Srivae U

Wrak, MBI ITOKa3ajH, 49T0 JTHINb JBA M3 YCTHIPEX YCJIOBHH 3aAa4u
(31.1) 6yayT BHIOTHATLCS KaK paBeHCTBa: yenoBHs (2) v (3). B pesynerare
u3 (2) umeem s, =c,(e,) # u3 (3) — s, =cyle,)—c, e, )+s,, 4T0 C
yderoM ycnoena (2) naer s, =c, (e, ) —c, (e, )+ ¢, (e, ). Hoacranmas nan-
JCHHBIE BRIPAXCHMA V14 §, U §, B LEIEBYIO QYyHKIHIO MOHOIICOHHCTA,
HMEEM

ng&z:i{m(l,‘ (voe, —c (e))+ Ay (vyey ~cyley)+eyle)—c, (eL))).
OcTanocs PeIUTE 3Ty 33424y M 3aTCM [IPOBCPUTE, BBIIOIHEHO JIH yCIIO-
BUe caMooTOopa (4). 3aMeTuM, 9TO B CHILY IPEANOCHLIOK O BBITYKIOCTH
pyHKUMH H3AepKeK Lenesas QyHKUNA 334a4M BOTHYTA, ¥ NOTOMY YCJIO-
BYE BTOPOTO NOPAAKA BEIIOTHEHO aBToMaryyecku. OOpaTuMcs K yCJIOBH-
AM IIEPBOTO TIOPAJIKA:

Ay (VH —cyy (e, )) <0; A, (vH — ¢, (e, )) =0, ecin ¢, >0
Ao (v —cite) )+ Ay (e () = <i(e)) <0,

by (v ~€1(€)+ Ay (¢l (€)= € (e})) = 0, ecnm &) >0.

i, [T PR
A P

[IpoananuzupyeM ciryyall BHYTPEHHETO PEIICHHA: ez >0, e, >0. Toraa
M3 YCIIOBHIi IEPBOTO NMOpAaKa U orpanndenyii (2) u (3) 3anaun (31.1) mo-
IYy9UM CIeTYIOUTHE XAPaKTEPHCTHKY ONITHMAIBHOTO KOHTPAaKTa!
7 *
Cy ey ) =vy;
sy =cyley)—cyle )+ le);
BRI f o ’ " ’ * }'H .
g le)=v, + (CH (e,)— CL(GL))_*
A,

s, =c (e). _
ConocraBuM HaillIcHHLIT KOHTPAKT € TEM, KOTOPBII HMen Ol MECTO B CIIy-
4ae CHMMETPHIHOH HHPOPMAHHH, M IIOKAXKEM, YTO YPOBEHb 00Pa30BaHHA
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Jexyur 31, Crpununz: caydaii Moltonosucma (MoHORCORUCM)

AJ151 BEICOKOIIPOM3BOAKTENILHOIO PpabOTHHKA TIPH aCHMMETPHYHOM HH(Op-
MaLHH OCTACTCSH TMPEKHUM, & IS HA3KOTPOH3BOAHTENBHOIO PabOTHHKA —
MOXET YIACTb.

Yreepxaenue 31.2. OTeyTCTBHE HCKAMKEHUSI A BBICOKONPOU3~
BOAUTEJILHLIX pAGOTHHKOB.

" * w *

Ecmt 5aGop KOHTPaKTOB ((SL, e, >0); (54, ¢y > 0)) ABJIACTCA pe-
HWIEHHCM 3ajady MOHOMCOHMCTA B MOJAEIM CKPWHWHIA, a
((EL, ¢, >0); (5, &, >0)) — paBHOBECHE MPH CHMMETPUIHOH UHPOP-
MalHu, To. . . o SEIF LR REFEE LS

S 1Y ey =8y WSy > 8y | _- e g

* - % -
2) e, <€, U5, <5,.

JloxazarcineCcTBO

3aMeTHM, UTO B CIIyYa€ CHMMETPHUYHOH HH(pOpMAIIHH HeT Heo0Xo-
IHUMOCTH B OrpaHNuCHUAX caMooTOOpa, U NOTOMY KOHTPAKTHI JUTIA y4acT-
HHKOB BLI6Hpa10TCH H3 PELICHH CICAYIOMCH 3axaqu:

max (A, (v,e, —5.)+A, (Ve —§
8‘20‘%20( _(HH ) (LL’ L))

a5, —cyley)20; SE iy KidieTeEd

5, —c,(e,)20,
NPHYEM B ONTHMAJIEHBIX KOHTPaKTax 00a YCIOBHS YIACTUA BBITOMHAIOTCS
KaK papeHCTBA (HHa4C MOXHO OBITO Obl, He H3MEHAA YPOBHH oOpas3oBa-
HWsA, CHU3UTD 3apIIaTEl H TEM CaAMBIM YBENWYNTH TPHOBIIE). Takum o6pa-

30M, BHYTPECHHNE PEIICHAA B CITyYae CHMMETPHYHO nmbopmamm XapaK-
TCPHU3YIOTCA CIEAYIOIMUM HAGOPOM YCITOBUM:

CH(EH):vH M3, =c,(€,)

A R c'L(EL) SV, e HEL L MY

T.€. ypOBHH 06pa30oBaHHA BLIGHpaIOTc;I HCXOZT 13 paBeHCTBa IIpGJIBJIBHOH
BLIDYUKH TpEAeTIBHEIM H3TEPKKaM, & 3apIUiaTa HasHavaeTca TakuM o0pa-
30M, 4TOOL! NONAE3HOCTE OT KOHTpaKTa ObLla paBHA albTCPHATHBHOM.
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VII @uacko poiuka: aoumMempusHas uhgopmayun

1. [TockoabKy MPU aCHMMETPHYIHON HHEOPMALHH (B Cilydde BHYT-
PEHHCTO penieHus) ypoBeHs o0pazoranus i paGoTHnka THHa H nebn-
PACTCS H3 TAKOIO K¢ YCIOBHA, KAK M OPH CHMMCTPHYHOH HH(OpMALHH
(C;; (ey) =vy ) TO 3TH YPOBHH COBNAAANOT: ¢, =¢&,. CpaBHuM COOTBET-
CTRyOIHE 3apabOTHRIC 1aThl. Kak Oblno MoKazano BLILIE, 1IPY 2CHMMET-
pHYHOH HHQOPMAIIHE 3apIJIATa BEICOKOIPOU3BOOUTEILHOTO padoTHUKA
COCTABHT

sy = Cq(e)+e, () —cyle ) >cy(ey) =cy(€,) =35y, 3
T.¢. IPH aCHMMCTPHIHOH HHYOPMAUH MOHOIICOHHCTY NPHXOIMTBCH Tie~
PEKOMIICHCHPOBATE BRICOKOIPOUIBOMUTENBHEIX PAOOTHHKOB A7 TOTO, HT0-
Obl OHM BEIDHPAIIM CBOH KOHTPAKT, .
2. OfparuMcs K AaHATH3Y KONTPAKTA JIIst HH'SKOHpOHBBO,HHTCJIBI{BIK
paboTHHKOB. J[7Is crydas BHYTPEHHETO PELICH IS HMECM -

c (e, )=v, + (c;{ (e, ) _'C;‘(é':))}i <y,
Ay
OCKOJIBKY IO MPEeIONmKEHUAM MORENH ¢y, (¢) — ¢, (¢) < 11g moboro
e > 0. Urax, umeem ¢, (e, ) <v, =¢, (eL} OTKYJIa B CIITY BO3PACTaHM 1Ipe-
NeAbHBIX H3ACPKEK CIACHYeT, UT0 ¢, < ¢,. JUIf COOTBETCIBYIOMMX 3apa-
OOoTHBIX 1141 (B CUITY BO3pacTaHHUs H3,uep>i<ex<) UMEEM
s; =¢, (e )<c¢ (¢,)=5,. =

[TpowmocTpupyeM rpaHIeCKH OIITHMATBHBIC KONTPAKTEI TIPH CHM-
MeTpuasoii ¥ acuMMeTpuuHoi Hudopmanwm (cM. puc. 31.1). Jma aroro
1300pasiM orparuuenus ydactua s, —¢;(e; ) =0 u s, — ¢, (¢, ) =0. Oc-
TAJIOCh HAJIOXKHUTEL HA 3Ty KapTHHKY JIHHHH HOCTOSHEOH MpHOBIIH, 9TOOR
ONPCISNTUThL OOTHMAIBHBIC KOHTPAKTHI TPH CHMMETPHYIOH HH(OpMaluy.
[TpuGpine oT PaOOTHHKA THIIA ¢ COCTABIAET 7T, = V., — §,, COOTBEICTBEHHO
JIHITHH DOCTOAHON IPHOBLIN HMEIOT BUJL 5, = v.e, —T,, T.€. 3TO MPAMBIC C
HAaKJIOHOM V,, ¥ IIPHOBLIb BO3PACTAET, €CJIM MBI CHBHIaeMCs BHH3. TakuM
obpazoM, npUOBIJIE MAKCHMAJIbHA B TOYKAX KACAMS JIWHHY TOCTOSHHOU
npubbULK pabOTHUKA THIIA { ¢ COOTBEICTBYIONIEH KPUBOH Oe3pasnndus, oT-
paxaromei ycioBHe y4acTHA. B MTOTC MBI HAXOOHM KOHTPAKThI
((5,. ,) (54, &, )). W306pazum Ha TOM K& PHCYHKE KOHIPAKT B CIIy4ac
aCUMMETPHYHOMN HHpopManyy. JJIA 3TOro AONOIHUM PHCYHOK YCIOBHEM
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Sexyus 32. Mopiivhoti puck 8 300a4e «3aKkasiux — HCHOTHUME b »

Y4acTHs A% BRICOKONPON3BOANTEILHOIO paboTiuka. ONTUMansHeIi KOH-
TPAKT NPH ACHMMETPHYHON HH(OPMANUK OPejCTarleH HabopoMm
((Sl, e, ) (sy, e;)). Kax Mb!l BujinM, GlarococTos HIE HU3KOTIPOU3BOH-
TEJIBHBIX PpaOOTHUKOB NPH aCUMMETPHUYHOM HHQOPMALHHU TAKOC e, KaKk 1
IPY CHMMETPHYHOM, a 6:1aTOCOCTOSHNE BEICOKOIPON3BOAHTENbHEIX PaboT-
HHKOB IPH aCHMMCTpHUY110i HEGopMaIyy Beiie. OJIHaKo NTpHOBLIL MOHO-
TICOHUCTA, KaK CNEAYeT U3 PUCYHKA, CHU3MIACE, -

. €. N 2

. Puc. 31.1, PaBHOBECHRIE KOHTPAKTHE B YCIOBHAX MOHOIICOHHH
npu cummerpuunoit ((5,, €, (5, &,)) T
1 acHMMeTpHIHON nadopmaunn ((s;, e.); (5, 6‘3))

Jlexuwma 32

i i

" MopajibHblii pAcK B 3agade
«3aKA34YHK — HCIIOHHTENbY) =

Me1 pacemoTpeny npobacMbl, BO3HHKAIONUTHE [IPH HATHYIHH CKPBITHX Xa-
PAKTEPUCTHK, H BO3MOXHYIO PEaKIMI0 Kak HHGOPMHPOBAHHOMN, TaK U He-
YH}OPMHPOBAHHOIN CTOPOHEI PEIHKA. Teneps 06paTuMes K aHamH3y CUTY-
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VII Duacko peika: acummempusnan uhopmayus

Ay, CBA3ANILIX CO CKPLITBIMU AcHceTBHAMu. CHagana MepeyuciIuM He-
CKOJIBKO MPUMCPOB MOA0OHBIX CHTYauuid, CO CKPBITEIMH JTEHCTBUAMH MBI
CTAJIKHUBAEMCS, KOTa:

® KPEIHTOP HE HMCCT BO3MOXKHOCTH KOHTPOJIHPOBATE, KAK HCIIONB3YET-
Cst KPEUT (Ha TIPOEKTD!, CBI3AHHBIC ¢ GONBITIM MM HEOOJIBIINM PHCKOM);

® CTPaXOBUIVK, MPONABIIME CTPAXOBKy OT IIOkKapa, He HMEET BO3-
MOXHOCTH KOHTPOJHPOBATEL, KAKHE MEPEI LIPUHHMAIOTCS CTPAXOBATENEM
JUISL CHIDKEH WS PUCKa 1107Kapa (T.¢. HACKONBKO OH OCTOPOXEH npH odparie-
HHUM ¢ OTHEM H JIETKOBOCIIAMEHAIOIIUMHUCS ITPEJIMETaMH );

® coOCTBeHHUK (HPMBI, HAHAB MEHE/KEPE, HE MOXKCT KOHTPOIHPO-
BaTh, HACKOJIBKO YCEPATIO paboTaeT MeHeKep.

Bo Bcex oTHx Ciry4yagx 11cHabnIoNaeMoCTh ACHCTBHI areHTOB MOXET
TIPUBECTH K TPOOnEMe, HABIBACMON MOPANBHBIM DUCKOM. | .

Onpenenenue

Mopaneneiym puckom HA3BIBAKOT CHTYANHIO, KOILA M0CIE 3aKIHYC-
HHSI KOHTPAKTA OTA H3 CTOPOH IpeanpPHHUMAeT HeHabIronaeMple ApyroH
CTOPOHOH ACHCTBUSA, KOTOPbIC HCONAIONPUATHO BIMAIOT HA IOJIOKECHUC
HeHH()OPMHPOBAHHON CTOPOHEL. O

PaccMmoTpum npodieMy MOpansHOTO PUCKA HA IIPHMCPC PLIHKA TPY-
Ja, xoraa coOCTBEHHWK HAaHUMacT MEHeKepa AJI8 BbUIOIHEHHA ONpeac-
~ JICHHOH pafoThl, HO HE MOMKCT HAONIOAATh, CKOIIbKO yCHIRil Oyner npuia-
raTh HAHAThIH pabOTHHK MOCIE 3aKJIIOYCHIS KOHTPAKTa. 3Ty 3a1a49y B Jab-
HelmeM OylIeM Ha3bIBATh 3a0ayel HauMd.

Ounucanye Mojean nama * .«

PaccMOTpHM PBIHOK TPYA4, T CIPOC HA TPYA IPEAbABISETCS €IMHCTBCH-
Ho¥ (hUPMOii, H B pe3yIbTaTe faHHaA GrpMa SBISETCS MOHOIICOHHCTOM Ha
JIAHHOM PBIHKE Tpyna. Byaem cuurars, 4T0 paccMarpusaeMas dupma (B
JHLE e€ BIAASTBNA) COOHpaeTCa HaHATh MEHEKepa UL YIIPaBAeHHS (DHp-
MoH. Banogas npudeuts GupMs! (6e3 yueTa BOZHAarpaxA¢HUsS HAHHMAEMO-
ro MeHeKepa) 3aBUCHT Kak oT oOmiell CHTYalMH Ha PBIHKE, TaK M OT
YCHIHI, MpHIaraeMeIx MeHemkepoM, O003HaIHM BATOBYK IPHOBLIB PHP-
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Hexyua 32, Mopanronetii puck o 3a0u4e a3aKa3quy — UCHORHUMETDY

MBI Ycpe3 x. B 3aBHCHMOCTH 0T YCHIHM MeHepKepa W CHTYalMH Ha PRIHKE
BAJIOBAsA NPAGHUTE MOKET NPHHAMATH 3HAYEHUA X,, X,, ..., X,. [IyCTb A, —
BEPOATHOCTH TOro, YTO IIPH YCHIHAX ¢, BaJloBas NPUObUIL pPaBHa X, :

X.

}'fr — PI'Ob — . HpH‘ICM 2}“"“ =1 I BCCcX f. PaCCMOTpHM CJIy‘-IaH, ric
e: i

YPOBCHB YCHHHfI €, MOXKCT IPHHHMATE JIWIIL B4 3HAUCHHNA ! € He,, NPH-
yeM €H > €L. EYJIGM CUUTATH, Y4TO HMECT MCCTO CTOXACTUYCCKOC NOMMNH -
POBAHMC IIEPBOH CTENEHY PACIIPENENEITHA BEPOATHOCTEH, COOTBETCTBYIO-
HICTO prlBH}O )’CHJIH_ﬁ EH , Hal paC[IpCIICJIGHHCM, COOTBCTCTBYIOIHHM pr}B-

HIO YCHIHHA ¢,, T.c. AId J1000H Bo3pacTalIed QyHKIHHA f(x):

Z flx)A, > Z f(x)A,. D10, B UaCTHOCTH O3HAYACT, YTO B CPEIHEM
i i
BaI0Bag NpHOBLIL BEINIE IPH YPOBHE YCUAHH ¢, E%lm > folm.

PaccMOTpUM KOHTpP2KTBL, B KOTOPBIX OIIIaTa }}crmnﬁ o63zcn03neﬁa
HaOMIONAeMbIMH BEJIMMMHAMH (B JAHHOM CJy4ac BaJIOBOH NPHOBLIBIO).
OGo3na4ynmM depe3 s, 3apabOTHYTO TTATy MEHE/DKEPA TIPH PealH3aiiuy co-
cTOsAHHMA [ (T.e. KOTAa pastopas MpudLITL GHpMe! paBHa x, ). Torna, monaras
COOCTBEHHHKA HEATPAJIBHBIM K PHCKY (Y HETO ¢CTh 6OJILLINME BO3MOJKHOC-
TH JUIS JHBEPCHOHIIHKAIIME aKTHBOB ITYTEM HHBECTHPOBAHHS B PAa3HbIC
(hHpMBI), MBI MOXKET 3aTTHCATE O3KMAZEMYIO TTOTE3HOCTh COOCTREIHHKA KaK

OXHA2EMYIO IPHOBUIL, KoTopas OyAeT paBHA 2 (x, — 5,)A, BcIOydac, cciau
i=1

MeHeJDKep BRIOHpaeT YpOBeHb YCHIIH e, .
ByneM cuutaTh, 4To npeAnoYTeHIS MCHE/KEPa TIPSACTABIMET Y HK-

N
LeH 0KUTACMOM IIONe3HOCTH Buta ¥ u(s;)A, —c,, TAe ¢, — 3aTpaTel OT

i1
YPORHA yCHIHi e,. [Ipeanonaraercs, yto (yHKUHA NOJIE3HOCTH MCHCH-
Kepa YIOBIETBOPACT CACAYIONIMM CBOMCTBAM: BO3PACTAET 110 3apaboTHOI

miare, T.e, 1’y > 0; 3aTpaTel pacTyT C YPOBHCM NPHIATAEMbBIX yCHIIHI, T.€.
c(e, ) >c(e, ). Huxe Ml OTACITBEHO PACCMOTPHM CIydai HEHTPAJILHOIO K
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Vil Quacko peinka: qeuspMempivian wHdoprayuot

prcKy Meremxepa (1) = 0) H MeHemkepa-puckododa (u) < 0). Bynem cuu-
TaTb, ITO EC/IH MEHEIDKEP OTKaXCTCs oT pabOThl Ha JAHHOH QHpMe, TO
aJIbTCPHATUBHAS 3aHATOCTh FAPAHTHPYET €MY MOIE3HOCTD 1.

IocneaosareTLHOCTh ACHCTRHUI B paccMaTpHBaeMOH MOJICIIH TaKO-
Ba, CHauana coOCTBEHHUK (HMPMBbI NpPCATIAraeT MEHEKEPY KOHTDAKT, a
3aTEM MEHEJDKEDP PEMIACT, COTIACHTRCH €My Ha JaHHbIE YCIOBUA WIH HET.
Jarnee Mel IpoanaNM3uPyCM PABHOBECHE B TaHHOH MOJCTH B CHTYalHH,
KOTJIa YCHIIMA MeHeKepa HabIronaeMel, @ TAKKC B CHTyalHH HeHabmona-
CMOCTH YCHIIUH.

OnrHMasibHBI KONTPAKT NPH Nabl/HOAAeMBIX YCHIIHAX
Cayuau menedacepa-puckogoba

Wrak, B JaHHOH CHTYauH YCWIMs HAOIIOAAEME] ¥ TOTOMY B IIperarae-
MOM MEHEIDKEPY KOHTPAKTE YPOBECHL BOSHATPAXKACHUS XKECTKO IIPUBA3aH
K Be/INIHHE IpHIaraeMelx yeunuit, Baagenew GupMbl BEIOUPAET KOHTPAKT
TakuM 00pasoM, 4To0Bl; ¢ ONHOM CTOPOHB!, MCHEKED OT HETO HC OTKA3AJI-
s (JI1s 3TOTO NAHHBIH KOHTPAKT JOMMKCH AABATH HONIC3HOCTD HE MEHBINTYIO,
9eM TOJE3HOCTh AIBTEPHATHBHON 3aHATOCTH), @ ¢ APYTOH CTOPOHBI, H3
BCEX TAKHX KOHUTPAKTOB COOCTBEHHHKY CICAYCT RhiOpaThk Hanbonee mpu-
OptbHBIA. Takum 06pazoM, COBCTBEHHHK MPEATATacT MCHEIKCPY KOH-
TPAKT, B KOTOPOM CIEIUDHUITHPYIOTCS YPOBEHD YCHIIMI M COOTBETCTBYIO-
11134 OIaTa MPH KaXJI0M BO3MOKHOM YPOBIIC BRITYCKa (e, s (e)) WCXOMS
13 MAKCHMHU3a0UH OxU1aeMOH TpHOBIIH:

n

ST LEEALLT Y, ’Iﬁ':_'?;;.n. . max Z (JC‘- -8, (‘?: ))?\'Er oA L

LA C'IE{f‘-'f_u {“H} i=1

i

2 u(s, (e, ))A, —cle) 2.

i=l
bymem pemars 3a;1agy 8 ABa 3Tana. CHavaTa IpH KaXAOM e, HalixeMm
ONTHMAJIbHYIO CXeMY 3apaOOoTHOH TuIaTh s(e), a 3aTeM ONpeAeTHM ONTH-
MaJlbHEIH YPOBCHB €. 3aMCTHM, UTO OTPAHHUCHHUE YyUaCTHA JODKHO BBI-
TIOTHATLCA KaK PABECHCTBO, HHAUE COOCTBEHHHK MOT Obl CHH3HTD s; B KaxK-
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Hexuyus 32, Mopazsuetii puck ¢ 3a0a4e «IARATIHK -— BCTOTHUMER Y

JOM COCTOSHMH Tak, 4TOOK OrpaHHUYCHHE HE HapyIIWIOCh, OXHAacMas
IpHOBLIb NPH YTOM BO3PACTaeT. |

O603HaunM yepe3 Y MHOKHICHD Jlarpamka IPH OrpaHHYEHIH y4a-
cTus. Toraa U3 ycJIOBHS IEPBOro NOPANKa HMEEM

—A, + '{u’(sfjkn =0

iy

HJ1K

v 1
u'(s, ) =—=const.

[TockonsKy MBI paccMaTpHBaem MeHemkepa-puckododa, 1o 1'(-) — youI-
BAloLIas QYHKIKA, TOITOMY HEU3MENIas Mpe/lensHAas MOIC3HOCTE MOKCT
MMETH MECTO JIUMIb B TOM CIIy4ae, €CJTH IIPOU3BO/HAST BLIMHCIHETCS B O/~
HOM M TOM e TOuke, T.¢. §, =5 . DTO 03HAYAET, YTO B JAHHOM CIY4ae
3apabOTHAA I1J1aTA HE 3aBUCHT OT COCTOAHHUA MUDA.

3aMeTHM, 4TO B 3ajiaue nefieBad QyHKIHA THHEHHA, a OTPaRHYEeHHE
He anneitno. OaHaxo 3a1a4a MOKeT ObITh HpcoOpa3oBana K CTaHAApPTHOH
3a1a4¢ BBIMYKJIOTO MPOIPAMMHPOBAHHS C JIMHEHAHBIM OTPAHHYEHHEM M
HemuHeHHOH 1eneBoH Qykiel caeTytomuM o6pasoM. IIycTh u. = u(s,),
TOTAA 5, = f(u,), TAe f(-) — obparnas $yHKiuHd K QyHKUMH [TOJI€3HOCTH
u(), .c. f()=u"'(-). ObparHast QyHKUAA CYnIECTBYET, TIOCKOIBKY IO
NPEAIOTOKECHUIO #(-) — Bo3pacTaromas ¢pyHxuua. Torna 3a1aa cobcTreH-
HMKA MOXET OBITH [IEPENTHCAHA CIIe Y FOIHM 00pa3oMm:

T BOVELTR O %
Al e W Men DE YA .

niax i(xr' - f(”a‘))}“fy

Lo T | n |
i=t

C A

3aMeTHM, 4TO TIOCKONBKY i(s,) BOTHYTa, TO f(u.) BBIIYKIA H, CJIENOBA-
TCIBHO — f (1) BOTHYTA, T.€. MBI TELIEPh MAKCUMH3HPYEM BOTHYTYIO (DyH-
KLU IPH IMHEHHBIX OTPAaHWYSHUSX, TTO3TOMY YCJIOBHA IEPBOTO MOPAIKa
SABJIAIOTCA HEOOXOAMMBIMHU H J{OCTATOTHBIMHY.

[ToxcraBus s: =5 B OrpaHHYEHNE 33/auu, HAXOMUM, 9TO § (¢, )=
=y (E + c(e,)). Hrak, B YCIIOBHAX, KOTa YCHIHS HaOmonaeMse! (H, cie-
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VIl duacko peiika: acuMmempunHan uHoprayus

NOBATENBHO, HET MPobaeMbl 00eCeYeHIA COOTBCTCTRYIOIIMX CTHMYJIOR)
COGCTRCHHUK TONHOCTLIO CTPAXYCT MCHEIDKCPA OT PUCKA, FAPAHTHPYH €My
HUKCHPOBATHYIO 3apaCoTHYIO 1UIATY, T.€. PHCK NIEPEPacTIpeienieH OT ATCH-
Ta-pucko(oda K areuTy, HCHTPaJbHOMY K PHCKY.

YpoBeHE YCUIHH ¢ BeIGHpacTcs TakuM o6pa3omM, 4ToOB MAKCHMMA-
3HPOBATH OKHIACMYIO IPHOBUTE:

" f
* -1 f—
max Zx‘.k” ~5 (¢,) [= max Z xh,—u (@ +cle)) |
&=le, el o «&lep.end

Taxum 06pa3oM, Mbl MOXKEM IPOCYMMHPOBATE HAMIEHHEIE HAMH XapaKTe-
PHCTHKH ONTHMAILHOIO KOHTPAKTA IPH HaOJII0AEMBIX YCHIIHSX B CIIEY-

IOIIEM YTBCPXKIACHHH.

Y1repxkaenne 32.1, ONTHMAABHBIH KOHTPAKT 419 MEHCAXKepa-
puckododa npy HabIroaaeMLIX YCHIHAX,

OnTuManeHBIM B MOJENIH HailMa ¢ MCHEIKEpOM-pHCKodoOoM npu
HAG/IFONACMBIX YCHIIMAX SBIACTCA KOHTpakT (S;, € ), Tic

® ¥

-1 f— * . *
S, =8 =u (H +cle )) anascex i =1, ..., N M e ABIACTCA pEHICHHEM

i : . -
3agayg Inax zx,.lh— U (M + C(€I)) . S SR
e€leg. eql i=1 T ST N

JloKa3aTenbCTBO HTOro YIBEPKACHHA [IPHUBENCHO BRILIE,

Cryuaii HeiMmPAaIbHO20 K PUCKY MEHEONCEPa

PaccMOTpHM Kak HIMEHHUTCA PABHORECHE B CIIyYac, €CITH MEHEIKep HEeHT-
pasen x pucky. [ HEATPanpHOIo K PUCKY MEHEIKEepa MKHIAeMas 11o-

H L]
Ae3HOCTL HMeeT Bun Y u(s;(e,) b, —cle,) = Y, 5,(e, A, —c(e,). B pesyms-
=1 =1
TaTe 3471292 MOHOTICOHUCTA MOXET BEITh MEpENUCana Kak
H

e max 2(9’5; -s5.(e))h,

s le), e€{e . eyl T

e Y s e, —c(e) 2 i
. =1
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Sexyun 32. Mopanvriii puck 8 300a4e «3axasyux — HCROTHUME LY

YyuThIBad, 4TO YCIOBHE YHACTHS JOJKHO BBINONMHATLCE KaK PABCH-
CTBO, MBI MOKEM BBIPA3HTh OXKHAACMBIE PACXOEI Ha 3apab0THYTO IIaTy M3
OTPaHH'IEHHS U [TOACTABUTD B HEJIEBYI0 QYHKUIHIO!

E‘-E{e!__‘ € {‘.'I-E{C’L. ey }

H N
max Z(xj —it —c(e,})h, = max zx‘.?\." —1 —cfe,) |.
) i=l i=l
Takmum ofpazoM, A arenTa, HEHTPATRHOTO K PUCKY, 3apaboTHas

n
IaTa AOJDKHA YAOBICTBOPSATHL YCIOBHIO 23: {(e)A, =u +ce,), no npn
i=1
3TOM OHA MOXCT PasiUyaThCa B PA3HBIX COCTONHUAX. 3aMETHM, UTO J1aH-
HOC YPaBHECHHE MMEET KOHTHHYYM PEIIEHHH, HO B TOM YHCIE CMY YAOB-
JIETBOPAET M PENICHAS, NONYYEHHOE I areHTa-pruckogoba, rac 3apador-
Has ILIATa OJJMHAKOBA IO BCEM COCTOSIHUAM. MITaK, 17151 areHTa, HEHTPalh-
HOTO K PHCKY, Mbl MOXKeM c(hOPMYIHAPOBATE CACAYFOIIHIT 2aHAIOT YTBEPK-
acHus 32.1.

YTeepaaenne 32.2. ONTUMaAbUbIH KOHTPAKT JUIST HeHTPaNb-
ROr0 K PUCKY MeHeIKepa NPH HAGII0daeMBbIX YCUTHAX,

OnTumansHbIM B MOACHH HAMMA C HEUTPAJIBHBIM K PHCKY MEHEIMKE-
POM NpH HAGIIONAEMBIX YCUHAX ABIAETCH KOHTPAKT (s, ¢ ), Tae {s, },

s . L3
YIAOBIETBOPSIOT YCIOBHIO ZS:AH, =i +cle ) M € MBIACTCH PEHICHHEM
i=l
SEE oo TE pESEL,

i)
afiil max Exflg ——cle) | v e T e

e‘,E{e;,. L I i=1

JI0Xa3aTeILCTBO 3TOr0 YTBEPYACHNS PUBEAEHO BpIIOE. -
OnruMaaLHLIN KOUTPAKT NPH HeHAaOMI0RAeMBIX YCHIINAX
IIpoaHayIH3MpOBAB B KA4ECTBE OTNPABHOM TOYKH PABHOBECHE IIPH HabITlo-
JNaeMbIX YCHJIHAX, [IEPEHAEM K PACCMOTPEHHIO CHTYAUHH HEHAOITIONAEMBIX

yeunuii. Hac uHTEpeCyIOT CIEAyROUIME ROTIPOCH UK KaKUX YCHOBHAX
HEHAOIIOAAEMOCTh YCUIHI COTIPSDKEHA ¢ MOPaNbHBIM PHCKOM; OyXyT JiH

349



VIl duacka peiHkd; QCUMMCMPUYHAR HHOPMAUA

HMeTh MECTO NOTEepPH B 3Q(PeKTUBHOCTH. 3aMETHM, YTO, HECMOTpPS Ha TO
4TO COOCTBEHHHK (DUPMBI IBJISIETCA MOHOIICOHHCTOM, PaclpeleeHue pe-
CYPCOB NpH HAGMIONAEMEIX YCMIHAX Gb1I0 [1apero-ONTHMAIBHBEIM, TO-
CKOJIBKY MBI UMCJIH JIEJ10 CO Cly41aeM IIaKETHOH NHCKPUMIHATIVIN.

C MOpasIbHBIM PUCKOM COOCTBEHHUK CTOIKHETCS B TOM CJIyHae, ¢CIIH
pe HAOMEOMACMBIX YCHITHAX CTO MPUOBINE ObITa MAKCUMAILHOH IIPH YPOB-
HE YCHMUit e, JIeHCTBUTENBHO, €CIM COOCTBCHHUK IIPONOKAIT OBl IIpe-
JATaTEL NPEKHUN KOHTPAKT C ypOBHEM YCHIIHI ¢,,, TO MEHEIKep Ha dTOT
KOHTPAKT corTachicsa Obl, HO HE cTan Obl MPHIJIAABIBATE HALICHKALICTO
VPOBHSA YCHUIMH, TaK KaK MPY MIPOUNUX PABHBIX YCIOBHAX IIOJIE3HOCTH ME-
HCDKepa OyaeT Beie IpH 00nec HA3KOM YPOBHE YCHIHH. OHAK0, KAK Mbl
3HACM, [TPH D0JICe HH3KOM YPOBHE YCHIIHH B CPEIHEM BaloBas NpHUOBUIL
thrpMbl OyneT HUKe, ¥ COOTBETCTBEHHO OXXUaeMas qucTas MPUOsNs Qup-
MEI yrianeT. B pesynsrare HenabmonacMocTs JCHCTBHA MEHEIKepa Hera-
TMBHO CKAa3bIBACTCA HA IMOI0KCHHUH HCHH(OPMHPOBAHHOII CTOPOHE, T.€,
Mbl UMEEM JEJI0 ¢ CHTYauueH MOPAJILHOIO PHCKA,

PacemoTpuM, Kak ¢OOCTBEHIHK MOKET YIYUIIHTL CHTYALMIO B CIly-
yag HeHTpasHOro K PHCKY MEHEIKCPAa H B CITyJae McHexKepa-puckodooa.

Cryuait HelimpanbHOz20 K PUCKy MeHeoxepa

[okaxeM, 4TG B ITOM CIIYHAE JOCTHKAMO TO K€ Paclpe/ielieHue, 9Ta 1
npu HAOTONAEMBIX YCHIHAX.

HamomuuM, 4T0 npu ool HHPOPMaALHH MEHCIKEP MONYy4YaeT 10-
TE3HOCTE, PABHYK0 i, a OXHAacMasd NpHOBUIb COOCTBCHHHMKA PaBHA

H
max Zx;?u.»,— u—cle) | e e T e
ecfe, eg | i=1 .

JUist TOro 9To0b! Npu HEHAOMIONAEMBIX YCHIIHAX AOCTHIb TAKOTO XKE
pesyapTara, Heo0X0AMMO KaKHM-TO 00pa3oM CTHMYIIHPOBATh MEHEKEPa
K BEIOOPY ONTHMAIBHOI0 YPOBHS YCHIHH, OTHH M3 BO3ZMOXKHBIX CI0c0oO0B
COCTOWT R NEPEPACTIPEAESNSHHH PHCKa OT COOCTBEHHHKA K MEHERKEPY (ITO
1€ JOIPKHO CO3/IaBaTh MOTIONHUTENBHEIX NPoB:1eM, NOCKONBKY 00a HelT-
pansHel K pHCKY). MTax, MpexrnonoxnM, 4To coDCTBEHNHUK MPCAIaracT
MEHEDKEPY OCTATOUHBLIN NPHUHUMN (OPMHUPORAHHA 3apaboTHON TUIATHI:
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Hewyus 32, Mopaabuelll puck & sudgie «3axaIiur — UCROTNUMETbY

s(x,)=x — F, tue F'— Hexoropas onpenensdeMas COOCTBEHHHKOM KOH-
CTaHTA. Ty CXEMY MOXKHO TAKXK€ HHTEPNPETHPOBATE KaK Mpofaxy mpo-
CKTa MEHeKepy NO Here F.

Yreepaiaenne 32.3. ONTHMAILHBLIA KOETPAKT IS HeliTpann-
HOTO K PHCKY MCHeKepa IPH HenadmionaeMbIx YCHITHAX.

B Mogcenn mralivMa ¢ HEHTPaIhHEIM K PHCKY MEHEKEPOM IIPH HeHa-
ONMIONACMBIX YCUTHAX!

1) onrTHMaNLHBIA KOHTPAKT COOTBCTCTBYCT OIUIATE TPYAd MEHCKE-

pa mo OCTATOYHOMY IpumImny § =X, ~F, rie F'=Y xh, ~c;—i u !
i=1
’ H
TaKOBO, 4TO €; ABIACTCA PEMEHALM 337190~ Max Exf?uir -c;
eéle ey}l =
=l

2) ipH o1IaTe TPyAA MeHeIKepa 110 OCTATOYHOMY NPHHIINIY HeHa-
OroaeMOCTh YCHIIRH He BICYCT MOTEPD B 9 CKTHRIOCTH,

Jl0Ka3aTeILCTBO

| 1. Ecnu MeHeMKep contacuTed Ha HPeRiIoKeHHYIO CXeMY, TO OH Gy-
IeT BRIOMPATE YPOBSHD YCHIHH ¢ UCXOAA U3 MAKCHMH3ALNH CIeAyIoulel
QYHKIHH 03XHAaCMOT OJIE3HOCTH:

n i3
g, = arg max Zs(xE A, —cle,) |=argmax Ex,}.h, —cle)—F
asle, enb | =1 e&{e, e} | =t
[TocKoNBKY KOHCTanTa F He BIANSET Ha BLIOOD e,, TO PEIICITHE 3218~
up OyJeT COBNAATh ¢ PEIUCHHCM 331auu coOCTBEHHHKA IIpH Habmoaae-,

#

MBIX YCHITHSIX efll’laﬁ ; ZI;}»,-,— u “C(é’,) - Ocranocek BeIOpare F Takum
Gele il T :

06pa3oM, 4To0B! MEHEIDKEP CONIACHIICA HA NPSINIOKEHHYIO CXCMY OILIATE]
TpynAa. [[ng 3roro oxvaeMas NONe3HOCTh JOIKHA OBIT 11€ MEHBIIE, HeM

aJIBTEPHATHBHAR IIOJIE3HOCTD i !

in;\-if _ C'f _F>7. T L
i=1
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Vil Duacke peinka: aoupmMenipuynes uhgopmagus

[Tockonbky F — 3T0 lieHa, 32 KOTOPYIO CODCTBEHHHK «IIPOAACT»
CBOIt OUZHEC, TO 3TO M €cTh OpUOEITL COOCTBEHHMKA OT CASAKH, M COOT-
BETCTBEHHO COOCTBEHHHMK 3AHHTEPECOBAH B TOM, 4TOOBI 3Ta BEITHYHHA
OBINa MAaKCHMAJIBRHON. JT0 O3HAYAET, YTO PABHOBCCHAS BCIHYHHA F Oy-
JET YAOBJIETBOPATE YCNOBHIO YUACTHA MCHEIKEPA KAK CTPOroMY pascH-

i3
CTBY, T.e. F = inlif —c, 1.

2. 3aMeTHM, UTO F B TOUHOCTH COBIAJACT C BENHYHHON DPHOBLTH
COOCTBEHHHKA NpU HAONIOAAEMBIX YCHIMAX. TakuM o0pasoM, MEHEKCD
[OTYYaEeT NOME3HOCTE, PABITYIO i, a COOCTBEHHMK — TOT 3KC YPOBCHE IIPH-
OBLTH, YTO W PAHCC, T.€. B CIy4ac HCHTPANbHOIO K PHCKY MEHEIXEpa IIy-
TEM MPONAXH MPOCKTa MOXHO H30eKarh TIOTEPh NP HEHAOIIOAaeMOCTH
YCHIIHI, &

. T
eyirend
BEEE S

- Cayuaii menedxcepa-puckodoba

[lepeitnem x cayuar MeHexepa-prckodoba. 3aMETHM, YTO pacCMOTpPCH-
HBIH BBIIE crocod pemenyst mpobreMbl MOPaILHOTO PUCKA HCT CMBICIIA
ABTOMAaTHYECKH [IEPEHOCHUTD HA JAHHBIH CTy4ail, HOCKOIBKY ITOJIHOE Iepe-
pacnpeacleHHE PUCKa OT arcHTa, HEHTPaNbHOrO K PHCKY, K areHTy-pHCKO-
¢ o6y He MOXET NPHUBECTH K ONTHMAIBHOMY PEILICHHIO.

PasnxeniM, kax ¥ paree IIpH HaOII0NaeMBIX YCHIIHAX, 3a1a4y Ha JIBE
YACTH: CHAavaNa HailieM ONTHMANBIYI0 cXeMY 3apaboTHOH MNATh! IS JI0-
boro e, a MOTOM ONPENCIHM, KAKOH XKe YPOBEHb YCHIIN{ MAKCHMH3HPYET
OKHAAEMY0 HPUOBUIE COOCTBEHHAHUKA.

[pennonoxuM cHavana, 910 cOOCTBEHHMK X04eT A0OUTHCA YPOBHA
YCHWIIMH e, M HailleM COOTBETCTBYIOUITYIO 3apaboTHYIO IUIaTy, KOTopas
no0yauT MeHeKepa BEIOHPAThL TAKOH YPOREHS YCHIIMH. 3anaua COOCTRCH-
HHKa B 9TOM CIy4ae JO/KHA BKIKOYATH HE TONBKO YCIOBHE yUacTH, HO U
YCIIOBUE COBMECTHMOCTH CTHMYJIIOB, COTIIACHO KOTOPOMY OKHIaeMad 1o-
JIE3N0CTh MCHEIXKCPA ITPH YPOBHE YCHIIMI ¢, JOMKHA OBITH HC MEHbIIE,
YeM IpH YPOBHC ycunuil ¢,,. HMTak, coOCTBEHHUK U PEASH3aLHUH YPOB-
HS YCWIHH e, NO/DKCH Ha3HauyaThb 3apaboTHYIO ILUIATY, ONPE/EIIEMYIO H3
peIeHNs CIENYIOMENR 3a1a9u: ¢
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Jlexyun 32. Mopansuotii puck @ 2a0u4e «20KaA34UK — UCHORHUMENLS

max Zﬂ:(xi =5 )}"iL o
i=1

ﬁ:u(‘gf )}'iL - C(EL) 20U,
T Y uls Ay —ele, )2 Y u(s )y —cley).
i=l i=l

Yrrepacnenne 32.4, Peanuzanusi HU3K0ro ypoBHA YCHIIHH.

B monenn naiima ¢ MeHeKepOM-PHCKO(pODOM TpH HEHABIIONAEMBIX
YCHIIUAX CODCTBEHHHK MOXCT JODUTHCA MAKCHMATEHOH NpHOLUTH, COOT-
BETCTBYIOLIEH YPOBHIO YCUNHH e, , YCTAHOBUB 3apaboTHYIO ILIATY, 04T~
KOBYIO BO BCEX COCTONHMAX M PaBHyw §, =5 =u"' (il +c(e,)).

JloKa3aTCABCTBO AR

HBﬁCTBH’I‘GJ’IBHO, CCIIH 33,pa60TH&.‘-I miaTa He 3aBHCHT OT COCTOAHIA,
TO YCAOBHC COBMCCTUMOCTH CTHUMYJIOR B 3TOM CJIydac GYIIGT BBITTIOIIHCHO

n ]
aBTOMATHYECKH, IOCKOIBKY Eu(i} W, = u(E)Zl" =u(§), #yCIOBHE CO~
i=l

BMECTHMOCTH CTUMYJIOB NIpUMET BAA u(§) — c(‘e,i) > u(8§)—c(e, ). locaca-
Hee BERIMIONMHAECTCA BCETAA B CUIY NPEANOCHLIIKH, COTVIACHO KOTOpOH
cle ) <cle, ). Takum o0pa3oM, MEHCIKED NPCANOYTCT HU3KHH YPOREHB
ycHini. IlockoneKy 3apaboTHas narta BEIOHPAcTCS TAKUM 00Pa3oM, YTOORI
MOJIE3HOCTE OBUIA HE HIKE aJIBTCPHATHBHOMH, TO MEHEIKEP COTIACHTCS Ha
NIPEIUIOKEHHEBIH KOHTPaKT. bonee Toro, nocie 3akIroYeHUs KOHTPaKTa Me-
HEIDKEP JCHCTBUTENBLHO Oy/ICT NpHIAraTe YPOBCHDL YCUIMHA ¢, , TIOCKONIBKY
OH He Tr00HT YCHIIHS, 8 Ha 3apabOTHOM IIaTe BEIIHIHAA YCHIIHH HE OTPaKa-
cres. 3aMeTnM, uTo 3apabotnast mwiata §; =5 =u" (& +c{e,)) AacT Hyx-
HBIH YPOBEHb YCHIIHH ¢, H IPH 3TOM NPHOBUIE OyIET MAKCHMMAaIbHO BO3-
MOKHOH IPH JAHHOM YPOBHC YCHIIMH, NTOCKOJILKY OHA Oyner B TOYHOCTH
COOTBETCTBOBATE TOMY, YTO MBI MME/IM B CiIy4ae HalultOdaeMBIX YCHUIHH, o

Ecin coGcTBeHHHK X04eT 100HThECA YpOBHA YCHIHHA e, TO COOT-
BETCTBYION{as% cXxcMa 3apaboTHOM TUIATE ONPEAeIIACTC U3 PEILIEHAUS Cle-
AYIOLICH 3a0a4H:
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VI Quucko punke: goummempuunan uHopmayua

i

max Y (x —s; ) Ay _:_ _. )

el

B i”(ﬁ} Wy —cley)2 E;. N
iu(b} )}\'I'H - C(eﬂ ) 2 zn:u(si )le - C(eL)-
=t i=1

Yreepaxaenune 32.5. Peajimzanmns BLICOKOr0 YPOBHS YCHIIHI,
B Mozenu HaiiMa ¢ MeHeIKepOM-pHCKo(H0oOOM NPH HEHAOMIOIaeMbIX

YCHIHSAX I JOCTHXEHHUA YPOBHA YCHIHH ¢,, COOCTBEHHMK JUIA KaX/0r0
COCTOAHHSA { JOIDKEH YCTAHORHTH 3apabOTHYIO TUIATY, OMTHCHIBAEMYIO YC-

A
——=p+Mn ——L | e p M — MHOXUTENH Jlarpamxa
[IPH OrPaHHICHHUAX YIACTHA H COBMECTHMOCTH CTHMYJIOB COOTBCTCTBEH-

JIOBHEM

Ho, npuyem P >0 u n>0. LREL LTI N Ry

Jloxa3arenbeTno

Tokaxem, uto P > () K, COOTBETCTBECHHO, OI'PAHHYEHHE YUACTHS JUIS
ONTHMaIbHOI0 KOHTPAKTa BLUIOAHACTCA KaK paBeHCTBO. BrInHIIEM ycito-
B IIEPBOTO MOPSEAKA! |

Ay + pu’(fr' Ay + ﬂu'(b’s ) (A:‘H A ) =0. |

ITpennonoxum, uto p =0, Toraa nu'(s;) = }L—‘H 3aMeTHM, YTO B CHITY
il iL _
JNOMHHHPOBaHUSA NICPBO CTEIIEHH XOTs OBl JUIA KAKHX-TO COCTOAHUH § 1071-
XKHO MMCTh MCCTO COOTHOMICHHE Ay > A, . C yd4eTOM TOro, 4To CyMma
BEPOATHOCTEH HO BCEM COCTOSHMAM IIPH JIIOGOM YPOBHE YCHIHH NOJIKHA
OBITh paBHA GIMHHUIIE, 3TO O3HAYAET, YTO XOTS Gbl A1 OIHOTO COCTOSHUSA
Gyner BeIMOIHENO 0OpaTHOE COOTHOMICHHE: A, <A, . Torna gna atoro

- l‘
COCTOAHMA Mu'(5,) = ——2— <0, YTO HEBO3MOXKHO, IOCKOIBKY N20 H

i il
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Hexyun 32, MopuanHelii PUCK 6 300UNE €3QKATIUK — UCHORHUMETb )

IO NIPENIIONOKEHHIO 1 > 0. MTak, MBI NpUIUIN K IPOTHBOPCYUHIO, H, Clie-
JOBATeNILHO, P > ().

MpsI mokazann, uro p > 0. ITokaxem, ato 1> H, COOTBETCTREHHO,
YCIOBHE COBMECTHMOCTH CTHMYJIOB B ONTHMAJIBHOM KOHTPAKTE TakKe
BRINTONIHACTCSH Kak paBeHCTRO. IlofaeM or npotHeHoro: mycth 11 =0. Tor-
14 YCJIOBHS NICPBOTO MOPAAKE IPUMYT BHJ

"'lfﬂ +pui(§i)}"fﬂ =0 _- -
I ’

OTKYZa CACAYET, 9UTO §, =3, T.e. 3apaboTHasd IIATA HE 3aBHCHT OT COCTOA-
Hua. OnHako npH GukcHpoBaHHOH 3apabOTHON IJIaTe areHT MpearodTeT
HH3KHH YPOBEHB YCHIHH ¢, , TIOCKOJIBKY

Zu(?)?\.m —c(ey)=u(S)—cle,)<u(s)—cle,) = iu(?)?xm —cle, ).

CneaoBaTeIbHO, OTpaHHYEHHE COBMECTHMOCTH CTHMYJIOB ByleT Ha-
PYIIEHO, T.€. Mbl IIPHIUIH K IPOTHBOPEUHIO, H, 3HATHT, 1 >(. =

Wrak, MBI ycTaHOBIIH, 4TO P M N CTPOro GONMBIIC HYIL U COOTRET-
CTBEHHO 00a OrpasHUeHus 3a1a4% COOCTBCHHMKA OyaYT BBINOIHATLCH KaK
paseHcTBa. Tellepr BepHEMCS K PACCMOTPCHHUIO YCTOBHH TTEPBOT0 NMOPA/IKA:

~Agy +PU(; WA, + ““’(gz)(}"fﬂ —-A.)=0.

- IogenuB yciroBHd IEPBOro MOPSIKA HA A, , HAXOIHM

p+1n lw%—"{'— W(E)=1 -

iH
HIIHN
oo =P -
u(s;) A

PaccMOTpUM XBa COCTOAHMS i M i,, KOTOPBIE PA3IHYAIOTCA TEM,
YTO COCTOSHHE , CKopec HabniojacTcs MpH BHICOKOM YPOBHE YCWIIMH, a
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VIl Quacko poinka: acuvmempuyngs unpopmayus

A,
. L
cocrosHue j, — HaoBopot, T.e. Ay, > A, w A, <A . Torma 1-—=>0
iH

I‘z I

ul-

< 0. Taxkum 06pazom, <{, H, CACHOBATEIE-

~—T>pPH
iWH ”’(Sil)

u'(E,.2 )
Ho, (5, ) > u'(5,), oTkyna B cuTy yGRIBAHAA IPCACIBHON IIOAE3HOCTH TIO-
Jygacm, 4T0 §, < §; . 3710 03HAYACT, 4T0 MEHE/LKEPY 3aIUIATAT OOBILE B TOM
COCTOSIHHMH, KOTOPOE CKOPEE ACCOIMHPYETCH ¢ BEICOKHM YPOBHEM YCHITHH.
3aMeTuM, 94TO 3apaboTHag nmaTa MeHekepa He 0043aTC/bHO MOHO-
TOHHO BO3PAcTacT ¢ POCTOM BajoBoH npudbuiu dupmer. Hanomunm, 1ro
YCIIOBHUS IICPBOTO NOPSAKA 33134 COOCTBEHHMKA B Coydae pealn3ainy
BEICOKOI'0 YPOBHA YCHIIMH HMEIOT BHA

=D+ — o H . T _.1..‘..__,;_Esz-'_f-;.::;f_.:s
u'(5;) Pl A |

i

- 1
VYBCIHYEHUC IPABOH YACTH 03HAYAET YBEIHUCHHE u’(E )’ CJICA0Ba~-
i

TeJIbHO, YMEHbIeHHEe ¥'(§,) ¥ B urore ysennuenHue 5. Taxum obpazom,

JULE MOHOTOHHOTO H3MEHEHHA §, Tpebyercsd, 9ToOBI BeMuMHa | 1 }-'b'-—
iH
;\“fL
pocna ¢ pOCTOM X,, T.€. OTHOIICHHE Z;‘ JOKHO YORIBATL IO x,. JTO
YCIIOBHE 03Ha4aeT, YT0 ¢ POCTOM X, BO3MOXHOCTH (BEPOATHOCTS ) 1OTy4e-
AU BaNOBOH IPHOBUIM X, IPH YCHIHAX ¢, IO CPAaBHEHHIO C BOSMOXHO-
CTLIO MONYYerus NPUOLUTH x; TIPH YCUIHAX ¢, OIDKHA PacTH. 3TO CBOM-
CTBO HOCHT HA3BAHUE CGOUCMEN MOHOWIOHHOCINU OMHOWEHUR RPAGOORO-
dobus (monotone likelihood ratio property). OnHako 3T0 CBOHCTBO HHKAK
He CHefyeT K3 NPEANOChUIOK MOIeTH (HallpuMep, He CIIENYeT U3 CToXac-
THYECKOTO JOMHHHPOBAHHA NCPBOH CTCIEHM).

Yr1eepaaenue 32.6. H3nepxxku acamMveTpud HHGOPMALMH.
B Moaenu HaiiMa ¢ MCHEIKepoM-pucKodoboM pH HeHabmonaeMbIxX
YCHIMAX JULT IOCTHIKEHUS YPOBHS YCHIHH e, COOCTBEHHHK NOJKEH pei-
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Jlexyus 32. Mopanenslii puck 8 3a0Gve ¢3aKagiux — WCHOTHUMETbY

NOXKHTH G0JIee BRICOKYIO OKIIACMYI0 3apaGoTHYIO 1LIATY 110 CPABHEHHIO
€O cITygaeM HaOIronaeMpIX YCHIIHH.

R /loxasarenbeTso

Kak 65110 110Ka3aHO BhIIIIE, ONTHMANBHAA CXeMa 3apaBoTHOH ILIATEI,
COOTBETCTRBYHOIAS YPOBHIO YyCHIIHI ¢,,, TOIDKHA }’J.IOB.I'ICTBOpHTB ycnosmo
YyUaCTHA KaK PABCHCTBY ! R N AR

i“(gs)liﬁ =cley) +u.
i=1

ITockoneky u”(-) <0, TO B CHily HepaBcHeTBa MeHceHa cripaBeiiy-
BO CIIENIYIONICE COOTHOLIEHHE:!

R A n n : -
cleg)tu= Eu(.’g‘i Yo <u E.Sﬂ.?\.w - (v t‘““
i=l i=l ) B
Kpome Toro, Mel 3HaeM, 4TO B ciTyyae HAOMIOIaeMBbIX YCHIIMI 3apa-
OOTHas MIaTa OJMHAKOBA BO BCCX COCTOAHMAX H YIOBJCTBOPAET YCIOBHIO
U (SH ): cle, Y+ u, OTKYHa C Y4ETOM NOJIYUEHHOTO BBINIC HEPABCHCTBRA
CIeIyeT, 4To |

4] n
* f— - e
u(s;)=cley)+u= 2”(35 YA <u Z SAq b
i=] i=1
a 370 ¢ Y4CTOM BO3pACTaHHUd O3HA4acT, 4To . - -

x 5 . SESTEIE S PERS CIEENEIREIN SRV AR DY 1

Taxum obpazom, 4ToOL OCYIECTRHTE ypOBE:HL yCHJIHH €y an HE-
HaOMONAeMBIX yCHIHMX, COOCTBCHHHKY TIPHJICTCS CTONKHYTLCA ¢ Golee
BBICOKHMMH OXHIAAEMBIMH 3aTparaMd Ha 3apaboTHYIO Mnaty. 3To JIETKO
NOHATb HHTYUTUBHO: COOCTBCHHHK NOKEH 00eCIeUHTs MEHEIDKEPY 110-
JIE3HOCTh He MEHBINE I, d IIpH HaMenstouleiica 3apaboTHON nyaTe mnoses-
HOCTh MEHBINE, YeM ITPH PUKCHPOBAHHOH, PABHOH 0KHAACMOH BCAHUMHC,
NOCKONEKY MEHEIKEp — pHCKo(]oO, a crienoparenbHo, eMy HyKHE KOM-
ICHCALKS 338 PHCK.

‘i.::
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VIL. Duacko porika. Geusmempyyian uniopmayus

OcTanoch OTBETHTE HA IOCNESAHUI BOMNPOC! KaKOH e YPOBEHE YCH-
ni IpEAnoYTeT CODCTBEHHAK — e, WM ¢, , H MIPUBCACT JH HCHAOIIO-
NAeMOCTE YCHAHH K KAKUM-IIHO0 MOTepsaM B 3QMOCKTHBHOCTH?

BuiGupas ypoBeHsb YCHITHIH, COOCTBCHHHK CPABHHBAET IPHOBLIL MpH
e, U e,.

Sat
A IR

E'R(EL) = Z":(JCI - El» (eL))A:,-L = in}\'u, - E(EL )s
o i=l i=}

En(e,) = i (x,- - 5.(ey ))?\'fﬂ ’
i=}

tae Se,)=u"' (T +cle,)). §(e,) onpenenseres u3 yororus

Gy L

ITo YCNOBUIO CTOXACTHYECKOTO AOMHHAPOBAHHA

}? e P !d o i

R .f.l‘:-;,,__ PR

ac ,[Lp}’I‘OPI cmpoam S(e )=s (e,_) <s (ey)< 2 S, ?\. Cne,uona'renbﬂo

—s(eL)> Zs(eh,)}\

T.€. IIP¥ YPOBHE YCHIIUH €, Oﬁiﬂﬂaﬁmaﬂ BajnoBas Bmpyqlca MEHBIIIE, HO H
OKHIACMBIC H3IEPIKKH HITKE,

Yreepxaeune 32.7. HenaGuonaeMocTs yCH/IMIA H HOTEpU B 2¢-
G eKTHBHOCTH.

Ecnu B MogcIy HaiiMa ¢ MeHenxepoM-pHcKkoGoboM npH HCHAOMO-
JaeMBIX YCHIMAX ONTHMAIBHBIM YPOBHEM YCHITHI ABISETCA €;, TO B 3TOM
cayuac HeRaOIIIAEMOCTD HE BIISYET HHKAKUX NOTEPD B 3 HCKTHBHOCTH.
Eciu B MOJIeIH HAHMA ¢ MEHEKEPOM-prcKoGo6oM nIpH HeHadIonaeMbIX
YCHIIHSX ONTUMATHHBIM YPORHEM YCHIHH SBIACTCA €, TO B 3TOM Cly4ae
HeHab/101aeMOCTh HEH3GEKHO TIPHBOIUT K NOTEPsM B 3¢ DEKTHBHOCTH.
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Pexomendyesas aumepamypa

Jloxasarescrso

- Ecnu cobeTBeHHMK BRIGHPACT YPOBCHD yCHIIMI ¢, NPH HX HAGMoxa-
eMOCTH, T0O GyaeT BRIOMPATH €ro U IIPH HeHaOMIOOACMOCTH, IOCKOIBKY B
ClIy4ae YpOBHS YCHIHI e, OxHAaeMasg npuOblib OyIeT HIDKE MO CpaBHe-
HHIO CO CITy9aeM HaOJro)laéMOCTH YCHIIMH 3a CYET YBEIHYEHHs OXKHIae-
MEIX H3JEpPKEK Ha OMNaTy Tpyda. B 3ToM crydae MpH HCHaONMHONacMBIX
YCHIHSAX peleHHc OYICT TOYHO TAaKOE e, KaK H IPH HabIoAaeMbIX, T.€.
HeHa0MI012aEMOCTh HE BICYET HHKAKUX MOTEPS B 3 (CKTHBHOCTH.

Ecnmu xc mpu HabmozaeMEIX yCHIUAX coGCTBEHHHUK BRIOUpan ypo-
BEHDb YCHIIHI €, TO BOBMOXKHA OJ{HA M3 CIIEIYIOIIHX OBYX CHTYaIHiA!

1) coBcrBeHHMK MO-TIpesKHeMy OyneT BRIOHpATh e,,, HO Cro mpuOsLIb
OVIET HIKE 33 CUET YBCIUYCHUA (OKMIAEMBIX BEIIIAT, 4 IONE3HOCTh Me-
HEDKEPA OCTAeTCs Ha YPOBHE aJLTEPHATHBHOM. Takum o0pasom, more-
PY B NPHOBUIH 03HAYAIOT NOTEPH B 3DQEKTHBHOCTH;

2) nimara 3a puck OyAET TaK BBICOKA, YTO COOCTBEHHUK NPEXIIOUTET
HU3KHH YPOBEHb YCHIMIH e,, Tak 4TO CHOBa HEHAONMIONAEMOCTEL BCJCT K
CHIDKECHHIO 0XXHJaEMOH MPHUOBLIH.

Jpyrumu crioBamu, B 000MX Cly4dasx NpHOBUIE cOGCTBEHHMKA OyAeT
MEHBIIE, YeM IPY HAOMOZACMBIX YCHIMSX, 8 3HAYUT, HEHaOIIOHaeMOCTh
HNPHBCICT K IOTEPAM 11 00IIECTBA, IOCKONBKY TIONE3HOCTh MEHCKCPa
ocTanach npexkHei (paBHoH j7 ). =
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