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1. Tema camMoCTOSITEIbHOM PadoOTHI:
«Mopenu ceTeBoro IIaHUPOBAHUS
3amanmue:
B pabore HeoOXOAMMO 1aTh OINpeNeNeHUE MOHATHUIO TPOU3BOJICTBEHHON (YHKIIHH.
Paccmotpers cBoiicTBa mpou3BOACTBeHHOW (yHKuuu. PaccMoTpers mnpumeHeHHe
MIPOU3BOJICTBEHHBIX (PYHKIIUH K 337aue MOCTPOEHUS MOJIETH (PUPMBI.
PexoMen1yemblii IIJ1IaH BbINOJIHEHUs] pa0oThI:
1. OcHOBHBIE OHATHS TEOPHH I'PadOB.
2. CeteBoii rpaduk ¢ 1300pakeHneM HOMEPOB padoT.
3. CereBoii rpaduk ¢ MPOHYMEPOBAHHBIMH BEPIITMHAMH.
4. BpemeHnHbIe apaMmeTpsl ceTeBoro rpaduka. [Ipumepsrt.
®opma oTyera:
Omnpoc. Pedepar.
eab paboThI:

CamocTosTeNIbHOE HN3YUYCHUC MOJIEJIeH CETEBOro IUIAaHUPOBAHUA.

Yka3zanusi K BbINoJHeHU10. CeTeBoe IIAaHUPOBAHUE U YIIPABJICHHUE — COBOKYITHOCTh
PaCUCTHBIX METO/IOB, OPraHU3AIMOHHBIX K KOHTPOJIBLHBIX MEPOIPHUATHI 110 TUIAHUPOBAHHIO
YIPaBIEHUIO KOMITJIEKCOM paboT, OCHOBaHHBIX Ha MOJIETMPOBAHUH TPOIIECCA C TOMOIIIBIO
cereBoii rpadukn. CereBas MOJIENb — 3TO MaTeMaTUIecKasi MOJICITh, C IIOMOIIIBIO KOTOPOH
OIMMCHIBaETCs KoMILIeKe padoT. CereBoit rpaduk — rpadudeckoe n300pakeHrue CETEBOM MOJIEIH.

I'padom HazpiBaeTcss MHOXkecTBO BepmMH {Po, Pi, ..., Pn} u MHOXecTBO
opueHtupoBanHblx Oyr {(P;,Pj)}, coenunsromux stu BepmuHbl. Ha cereBoM rpaduxe
Ayry U300pakaloT B BHJE HAlpaBIeHHOro orpeska. Jlyru, 6epyiiue Hayaao B Touke Pj,
HAa3bIBAIOTCA BBIXOAIIMMU U3 Pj, a 1yru, KoHel KoTopsixX B Pj, Bxoasamumu B Pj.

['pad, B KOTOPOM CYIIECTBYET JIUIIL OJHA TOYKA, HE UMEIOIIasl BXOMAAIIUX AYT, U
JUIIb OJIHA TOYKA, HE UMEIOIIAs BBIXOISAIINX AYT, U KOKIOW Jyre MPUIUCAaHO HEKOTOPOE
9HCII0, Ha3bIBaeTCcsd CeThi0. [lociieoBaTenbHOCTh Ay, B KOTOPOH KOHEI[ Ka)JIOoh
NpeabIAYyIed COBIAJAaeT C HayajloM IMOCIEAYIOlIed, Ha3biBaeTca mnyrem. Ywcia,
MIPUIHCAHHBIE AyraM, Ha3bIBae€TCSA UX JUIMHAMU. JITMHOW MYyTH HA3BIBAETCS CyMMa JJIUH

MOCJICAOBATCIIBHOCTU €TO AYT. CereBoit rpaq)mc — HarjsigHoc< I/1306pa)KCHI/IC IMPOCKTa B



BHuze rpada, oToOpaxkaromee B3aUMOCBI3b MexAy padoramu. OpUEHTHPOBAHHBIE IyTH
ceTeBOro rpaduka OOBIYHO MHTEPIPETUPYIOT paboThl. Tak, Hampumep, WHPOpPMALU O

HEKOTOPOM IIPOEKTE MOXKET OBbITh 3a7jaHa B Tabnuue 1.

Tabnuna 1
PABOTA MNPEJIIECTBEHHUK | TTPOJOJDKUTEJIBHOCTD
1 2,3 2
2 8 3
3 6,7 4
4 6,7 5
5 9 4
6 8 6
7 - 4
8 - 2
9 - 7

Bepmunbl rpada, coeMHEHHBIE TyraMH, Ha3bIBAIOTCS COOBITHSAMH. OJHO U TO Ke
COOBITHE — BEpIIMHA MOXET CIIY)KUTh HAa4yaJOM OJHMX U KOHLIOM APYruX AYTr — padorT.
CoObITHEe — MOMEHT 3aBEepLICHHUs, KaKoro-1ubo mpoiecca, 0TOOPaXKaroIlero OTAEIbHbIN
3Tal BBIIIOJHEHUS IPOEKTA.

CoObITHE BBIpaKaeT TOTOBBIM pe3yinbTaT: BCe pabOTHI, BXOASAIINE B COOBITHE,
okoHYeHbl. OHO Tak e BbIpaXaeT JIOTHYECKYI0 CBA3b MeEXJ1y paboramu,
3aKJIIOYAOIYIOCS B TOM, 4TO pabOThl, BXOJAIIME B JAHHOE COOBITHS HEIOCPEICTBEHHO,
MpeNLIeCTBYIOT padoTaM, BHIXOSAIIMM U3 HETO; HU OJTHA BBIXOJAIIAs U3 JAHHOTO COOBITHS
paboTa He MOKET HaUMHATHCS 10 OKOHYaHUS BceX paboT, BXOJAUIMX B JaHHOE COOBITHE.
Ecnu pabGora He MMeeT NpeIeCcTBYIONIeH, TO OHAa BBIXOAMT U3 COOBITHS, SBISIOLIETOCS
HayajoM MPOEKTa, TO €CTh U3 COOBITHS, HE UMEIOIIET0 BXOASIIUX AYT.

Pabotbl, KOTOpBIE HE MpPEALIECTBYIOT HHUKAKUM JPYIHMM, BXOAST B COOBITHE,
SIBJIAIOILIEECS] KOHIIOM ITPOEKTa, TO €CTh COOBITHE, HE UMEIOIIEE BHIXOSAIINX JIYT.

B npuBenenHom npumepe npoekta pabotsl 1, 4, 5 HE MMEIOT NPEIIIECTBYIOLINX,
II0O3TOMY B CE€TEBOM IpaduKe Tyrd, COOTBETCTBYIOIINE 3TUM paboTaM, OyAyT BHIXOJHUTh U3
cOOBITHSL — Hayana mpoekTa. PaboTel ke 7, 8, 9 He MpeAlIeCTBYIOT HUKAKUM JPYTUM
paboTam mpoexTa, U MO3TOMY AYTH, COOTBETCTBYIOIIME ITUM padboTam, OyIyT BXOAUTH B

coObITHE — KOHell poekTa. CeTeBoii rpaduk 3Toro npoekra uzodpaxeH Ha puc. 1.
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Puc. 1. CereBoii rpaduk ¢ n3o0pakeHneM HOMEpPOB pabdoT.

Hymepanuss coObITHil (BepLIMH) HNPOM3BOAMTCA TaK, 4YTOObI uid Jit000H padoThI
BBIMOJHSJIOCH HEpaBeHCTBO | < j. Haumnaem mpocMotp cetu ¢ coObiTHs P, kKOoTOpOMY
npucBanBaeM HoMmep 0. BrruepkuBaem Bce ayru, BeIxoasiue u3 Py, 1 MOXET CIyduThes,
YTO HECKOJIBKO COOBITHH OKaXyTcs 0e3 BXOAALIMX AYr. bynem HaszpBaTh WX COOBITUSAMHU
nepBoro panra. Hymepyem B NMpPOW3BOJIBHOM TOpPSAKE COOBITHS IepBoro panra — 1, 2,
........ BrruepkHyB Bce Iyru, BBIXOJSIIME U3 COOBITUN TMEPBOrO paHra, MOJYyYUM psif
coObITUI 0€3 BXOISIIMX YT, KOTOpble HA30BEM COOBITHSIMHU BTOpOro panra. Hymepyem
9TH COOBITHS TaK K€ B MPOU3BOJIILHOM Topsiake. Jlanee mporecc MOBTOPSETCS 10

TEX TIOp, IMOKa HE MPUJEM K COOBITHIO — KOHITYy mpoekTa. Ha puc. 2 m3o00paxkeH ceTeBoi

rpaduK ¢ MPOHYMEPOBAaHHBIMHU BEPIIMHAMH U POIOJIKUTEIBHOCTIMU PadoT.
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Puc. 2. CereBoii rpauk ¢ mpoOHyMEPOBAHHBIMU BEPIIMHAMU



Jlanee ompezenstoTcs BpeMeHHbIE MapaMeTpbl ceTeBoro rpaduka. Ilpenmonoxum,
4TO BBIIOJHEHHE paboThl HauaTo B MoMeHT BpemeHu t = 0. Ilycts tj — 3amaHHas
OpOJOIDKUTENbHOCTh paboThl (Pj; Pj). PanHuM cpokoM Hauyama pa®oT Ha3bIBaIOT
HauMEHBIIIee JOIMMYCTHMOE BpeMs, Koraa padoTra MOKeT ObITh Hadata. Eciau U3 BepIIMHBI
Pi BBIXOAUT HECKOJBKO PabOT, TO paHHUE CPOKH Hayajga ATHUX pabdOT COBMAJAIOT U
Ha3bIBAIOTCS PAHHUM CPOKOM HAacTyIuIeHHs coObITus Pi. Pannuii cpok Havana pa6otsl (Pj;
Pj) ob6o3HauaroT tijPH, a paHHUU CpPOK HACTyIUIeHUs coOwbiTus — P — TP, s yno0cTBa

BeTMUMHEI T; 3aMHCHIBAIOTCS B BEPXHEH TPETH KaI0H BepuInHsI (puc. 3).

Puc.3. Bepmunsl ceTreBoro rpada

Ecnu pabora nHayata B paHHMI CPOK Haudaja, TO BPeMsl €€ OKOHYAHUsI HA3bIBACTCS
paHHUM CPOKOM OKOHYaHHS PabOTHI t7°. JIns BBIYMCIIEHUS] PAaHHUX CPOKOB HACTYIUICHUSA
cOOBITUI HcToNb3yeTcs anroputM Popaa. CUuTaOT, 4TO HyMepalusi BEpIINH SBISIETCS
MPABUJIBHOM.

1. THomararot Tlp =0.

2. Qg i=2,3,..., N BBIUUCISIOT

TiP = max (Tkp + 1)

Homep k-it BepiIivHBI, TpU IBMKEHHH H3 KOTOPOHW MOJYYEeHO 3HAYCHUE T,
3aHOCSAT B JIeByl0 TpeTh BepmmHbl Pj. [locme HaxoxaeHus BeIUYUH T moxHO
MOCUUTATh PAHHUE CPOKH HAdall M OKOHYAHUM padoT.

tijPH =TF: tijPo - tijPH .

Haiinem paHHMe cpoKy Hayasl M OKOHYaHWH paboT JUTst CeTH, M300payKeHHOH Ha puc. 4.



Puc. 4. Bpemennsie mapaMeTpsl ceTeBOro rpaduka

[onaraem Tg' = 0. TTocie 5TOro paccMaTpHBaeM BEPIIMHBI B MOPSAKE HX HOMEPOB
Ti"=To’ + tor =0+ 2 = 2. B neByIo Tperh BepmmHsl Py craBum Homep BepmmHbl Pg. T2’ =
max (T" + tao, To' + tgp) = max (8; 4)=8. B JIEBYIO TPETh BepIIMHBI P 3amuceiBaeM HOMED
BepIIUHbI P1 (Tak Kak mpu ABMXKEHUU U3 P MOyueHOo 3HaUYeHUe ). T =T +ts =2+
5=7, T, = max (Tgp tta, T2 +1ty ) = 15. [locne 3TOro HaxoAUM paHHUE CPOKU HAYAT U
OKOHYaHUs paboT:

to" =0, t" =0, " =2, i = 2t =8t = T, 1070 = 2, 170 = 4,
tlzpo = 8, tlgpo = 7, t24P0 = 15, t34p0 = 8.

PanHmii cpok HAcCTyIUIEHHST KOHEYHOTO COOBITHSI HAa3bIBACTCS KPUTHUYECKHM
BpeMeHeM U 0003Ha4yaeTcs Tip. Bech MpOeKT He MOKET ObITh 3aBEPILEH PAHBILE MOMEHTA
BpeMeHH Iyp, TO €CTh KPUTHYECKOE BPEMS — 5TO MMHUMAJBHBII CPOK OKOHYAHHs BCETO
KoMIuiekca pabor. Ha cereBoM rpaduke Ty, — 3TO JUIMHA JYTHM HauOOJbINEH JUIMHBI U3
HayaJlbHOHM BEpUIMHBI B KOHEUHY0. KpuTHueckuil myTh CTpOUTCS C MOCHEAHEN BEPIINHBI.
B ee neBoll TpeTu cTOUT HOMEDP TOUM BEPLIMHBIL, IPU ABHKEHUU U3 KOTOPOU OIPEAEIAETCS
paHHUI cpoK HacTymieHus: cooblTus. Kputnueckuil myTh UAET U3 KOHEYHOMN BEpPIIMHBI B
BEPLIMHY C 3TUM HOMEpPOM; 3aT€M B BEpIIMHY, HOMEP KOTOPOH CTOMT B JIEBOH TpeTu
MIOJyYeHHOM NpU JIBUKEHUHU BEPILMHBI, U TaK JI0 HadalibHOM BepuInHbl. Ecau B kakoii-
100 BEpIIMHE CTOSAT J[BA HOMEPA, TO KPUTHUECKUH IyTh pacmanaeTcs Ha asa. J{is ceTw,
n300pakeHHO! Ha puc. 4, KpUTHUECKUN MyTh BbIEJICH BOJTHUCTON JTMHUEH.

Besikuii HekpuTHUYeCKUi MyTh KOpoye KpuTHueckoro. [1o3ToMy mpu BBINMOIHEHUU
paboT, nexamux Ha 3TOM IYTH, MOXKHO JOMYCTUTh 33JEPKKy BpEMEHH, KOTOpas He

MIPEBBIIIAECT PA3HOCTH MEXKYy KPUTUYECKMM BPEMEHEM M JUIMHOM IyTH. Takas 3anepikka



HE BIMET HAa CPOK BBINOJIHEHUs Bcero mpoekta. JIrobast 3ajep:kka BBINOJIHEHUs padoT,
JeKAIUX Ha KPUTUYECKOM IIyTH, BBI30OBET TaKyH0 JK€ 3aJEp)KKY BBIIIOJHEHHUsS Bcei
paboTHL.

Jlanee BBIUMCIISAIOTCS TMO3HUE CPOKM Havajl U OKOHYaHUI pabot. 3amaeTcst Bpems
T BbIIONHEHUs Bcero Komiuiekca pador. O6braHO OepyT I' = Typ. IlozgHum cpoxom
OKOHYaHUs pabOThI Ha3bIBAETCS HAaUOOJIbLIEE TOMYCTUMOE BpeMsl OKOHUaHUs paboThl 63
HapyLIEHUs CPOKA 3aBEPILICHUS BCETo MpoekTa. [lo3auuil cpok okoHuanus padotst (P, Pj)
o6o3Haugaercs tij"°. MOXHO ONpeaeuTh MO3AHUH CPOK Hadaaa paboThl tinH 1o ¢opmyre:

tijHH — tijHo .

[To3gHMM cpokoM T,-H HACTyIUIEHUs: coObITUs Pj HazbiBaeTcst Hanboee MO3IHUI CPOK
OKOHYaHMsI BCEeX paboT, BXOAANIMX B COOTBETCTBYIOIIYIO BepmuHy. I[Ipumensercs
CJICAYIOUIUH alrOPUTM BBIUMCIIEHUS ITO3JHUX CPOKOB HACTYIIEHUS COOBITHI:

1. Monarator T, = T.

2. lnst j=n-1,n-2,...,2,]1 BBIYHCISAIOT TJ-H =min (TkH — k).

Takum o0Opa3oM [uiss KOHEYHOM BEPIIMHBI MO3THUHM CPOK HACTYIUIEHUS COOBITHM
COBMAJAET CO BPEMEHEM BBIIIOJHEHHUS BCEr0 IMPOEKTa. 3aTeM IPOCMATPUBAIOT BCE
BEPIIMHBI B MOpsSAKE yObIBaHUS HUX HOMEpOB. JlJis KaXI0H BEPIIMHBI pacCMaTpPUBAIOT
MHOXKECTBO BCeX BXOAALIMX paOoT. M3 NO3IHUX CPOKOB HACTYIUIEHUS HX KOHIIOB
BBIUUTAIOT MPOAOJKUTENBHOCTh 3TUX paboT. MUHUMAaIbHAS U3 3TUX Pa3HOCTEH M paBHA
Tjn. Bennunny TjrI 3aIUCHIBAIOT JJIs yA00CTBA BBIYMCIIEHUH B IPAaBOW TPETH BEPUIMHEI P
(puc 7.3). lns cetn, n300paxeHHON Ha pucyHke 1.4, BpeMsi OKOHYaHMs BCEro KOMILJIEKca
pabot T = Tkp = 15. IlocTaBuM 3TO 3HAUEHHUE B MPaBYIO TpeTh BeplInHbl Pa. Ilepeiinem k
coObITHIO P3! T3H =T,1- tz3s = 15 — 1 = 14. AHAJIOrM4YHO HAXOIUM T,'=15 -7 =28. Us
BEPIIUHEI P; BBIXOJAT J[BE PaOOTHI, IOITOMY T, = min (T2H -ty To'- t13) =
= min (8-6, 14-5) = 2. Ananornuso moxydaem T = 0.

W3 anropuTMma BBIUMCIIEHUS MO3JAHUX CPOKOB CIEIYyeT, YTO yBEJIMYEHHE Hambosee
MIO3JJHETO CPOKAa OKOHYAHMsI TpoekTa 7 Ha t eAMHMII BEJET K YBEITUYEHHUIO ITO3JHUX CPOKOB
HACTYIUJIEHUs] Bcex coObITUM Tak ke Ha t eaunuu. Ilocie ompenenenus TjH MOKHO
BBIYMCIIMTH TMO3JHUE CPOKU Hadaia U OKOHYAHUsS BCEX pabOT MpoeKTa tijno = Tjn; tinH =
tinO - 1.

B cereBoit Mozjenu MMEIOTCS pe3epBbl BpeMEeHU. PaccMOTpUM HEKOTOPYIO paboTy

(Pi, Pj). Haiizem Bpemsi, KOTOpO€ MOXKHO BBIICIHTH JUIS BBIOJIHCHUS STOH paboTHI Oe3



3a7lep’KKU CPOKa OKOHYaHHs Bcero mpoekra. PabGora (Pj, Pj) He Moxer ObITh Hadara
panbIre cpoka Pi’ ¥ 1o/mKkHa GbITH 3aKOHUYEHA HE MO3IHEE BPEMEHH TJ-H. J11g BBITIOSTHEHUS
3TOW pabOThI HY)KHO 3aTpaTUTh He Ooee TjH — Ti" enunun Bpemenn. Io many e 3Ty
paboTy MOXKHO clienath 3a tj; eJMHULl BpeMEHH.

MakcuManbHO ~ JONYyCTUMOE  BpeMsi, Ha  KOTOpPO€  MOXXHO  YBEIHYUTH
IPOJIOJKUTENBHOCTD BbIOIHEHUS paboTsl (Pj, Pj) MM 0T/I0KUTH HaYaslo TaK, 4To 3TO HE
BBI30BET 33/ICPKKHU BBIMOJTHCHHSI BCETO MPOEKTA, HA3BIBAIOT MOJHBIM PE3EPBOM BPEMEHH:

Rjj = TjH—TiP— tjj.

Ecnu nonublii pe3epB BpeMeHU HEKOTOPOW paboThl paBeH HYJIO, TO 3aJepiKKa ee
BBITIOJTHEHUST BBI30OBET TaKYIO K€ MO BPEMEHM 3aJEP)KKY BBIIIOJHEHUS BCETO MPOEKTA.
Ecnu Ha HexkoTopoii paboTe HCIONB30BaTh €€ IMOJHBIA pPe3epB, TO IMYTh, MPOXOJISAIIHNA
yepe3 3Ty paboTy, CTaHET KPUTHUECKHUM.

Haiinem Bpewmsi, KOTOpOE MOXKHO JOIOJHHUTEIHHO BBIICIHUTH IS BBITOJHCHUS
pabotsl (P;, Pj) 6e3 BBeneHMs NONOIHUTEIBHBIX OTPAaHMYEHUI HA BPEMs BBINOJIHEHUS
nocneAyomux padot. [Ins 3Toro BbIMONHEHHE PAOOTHI JOJMKHO OBITH 3aKOHYEHO K
MOMEHTY BpPEMEHHU TjP. Takum 00pa3om, MOYKHO BBIJIEIHUTH TjP— T Ha BBIONHEHHE
pabotst (Pi, P)).

Bennuuna ri; = TJ-P - tj Ha3pIBacTCA CBOOOAHBIM pe3epBOM BpeMeHU. Ecnn
HCIOJIb30BaTh CBOOOJHBIA pe3epB Ha HEKOTOPOW OMepaluu, TO MOCIEAYIoNe paboTh
MOTYT OBITh TO-TIPEKHEMY HAvaThl B CBOM paHHHE CpOKU. [ ceTH, n300pakeHHOW Ha
pucyHke 1.4, numeem:

Ri3=7,1r13=0,R34=7,r34s=7,Ro2=4, ro2= 4.

JlonoTHUTeIbHBIC CIIPABOYHbIC CBEACHUS 110 TeMe:
Jluteparypa [1-12] u camocTosiTenbHblid HTEpHET-TIOUCK.
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2. Tema caMOCTOSITeJIbHON PadoThI
«IIppMeHeHHe NPON3BOICTBEHHONH (YHKIMH 14 TOCTPOCHHA MOACTH QHUPMBI»

3ananne:
B pabote neoOxoanmo gaTh onpeaeneHie NOHATHIO TPOH3BOACTBeHHOH (yHKIHHU. Pac-
CMOTPETE CBOMCTBA I'IPUH.?B(),TLCTR(':IIIIUH [1}}-’III{IIHH. PHCL‘M[)T]'!E‘TI: INPHMCHCHHE TTPOH3-
BOJICTBEHHBIX (DYHKIHIH K 3a/1a4e NOCTPOEHUs MOJIe/H (PHpPMEL

Pexomenayemblii I1IAH BBINOJIHEHHS padoTbi:
|. OcHoBHele onpeaenenud. CBOHCTRA NPOHIBOJACTBEHHBIX (DYHKIIMIL.
2. KonctpyupoBaHue NpoH3BOACTBEHHBIX (DYHKIIHIA.

3. JlunaMuueckas MOJETb OJJHOCEKTOPHOH IKOHOMHKH,
4. [Ipumepsl IPOH3BOICTBEHHBIX (DYHKIIHI.

@opma oTveTA:
Omnpoc. Pedepar.

Heas padorsbi:
(CaMoCTOATEIBHOE H3YYEHHE TEOPHH MPOHU3BOICTBEHHBIX (YHKIMH H HX TIPHMEHE-
HUS.

Ykazanusa K BbINOJHEHHI0. PacCMOTpHM OCHOBHBIE ONpe/ielIeHHs U TeOpeMbI A
MPOM3BO/ICTBEHHBLIX (PYHKIIMIA.

Onpeaenenne 1. [lycrs: ¥ = 0— Banoesiil npoaykr (BII), K = 0— ocHOBHBIE (hOH-
aet (OD), L =0— tpyaoesie pecypest (TP). Toraa dyukuus F(K, L) = 0, onpeaensiomas
sagucumoctsb BIT ot Od u TP, T.e.

Y=F(K,L),

HazblBaercs npou3soacTBeHHOH dyukuueit (I1D), a aprymentel K 1 L — dakropamu
npou3soacTea (PII).

Ounpenenenne 2. Eciu st A >0 H y >0 HMEET MECTO CBOHCTBO
FAK, ALy= A F(K.L),

to [1D F(K, L) HazeiBaercs ojiHopoHOi [1D (OT1d) co creneHby OHOPOJAHOCTH ¥ .
Ecnn =1, 10 OIlD F(K, L) HaseiBaercd JMHeHHO-0HopoaHo# [T (JT-O T1D).

Teopema 1. (Teopema Diinepa). Eciu F(K, L) asnaserca OITd co crenenbio 0Ho-
POIHOCTH y, TO HMEET MECTO CBOHCTBO

; AF
6F(K,L)K +CF(K.L] L.

ok oL (D

H(K, L) =

Onpeaenenne 3. [1P F(K, L) HazpiBaeTca Heokaaccuveckoit [1d® (HKIID), ecnu
s K =20 u L =0 oHa yI0BICTBOPACT YCIOBHAM:

11



1%y =50, =——=>0
oK oL
-2 e -
2 F *F
20y ¢ 5 <0, ¢ — <0
oK oL 2)
. e
3% lim L m LR
K0 0K L0 OL
oF aF
4" lim <= =0, lim = =0.
P lm ok~ dm

Onpenenenne 4. [Iycts 40, 0<a <1, 0< <1, a+f=1.
Torna [1d euna
F(K,Ly=AK“LF
nasbiBaercs 11 Kobba—/lyrmaca (ITd K.—J1.).
Ipumep 1. [lokazars, yro [1P K. -], asnsercs JI-O HKIID.

Teopema 2. Ilyets F (K, L), i =1, N, ssasores O co crenensMm 0 HOPOIHOCTH
y;. Torna I

J\"
F(K,L)=[]F(K.L)

i=1

apaarTes OID co crenenbld 0IHOPOIHOCTH
N

=27
i=1

OcHOBHBIE JKOHOMHKO—MATEMATHYECKHE MAPAMETPLI
Onpenenenne 5. Cpeaneil npouzgoaurensHocteto Tpyaa (CIIT) HazeiBaeTcs Be-
THYHHA
y=F(K.L)/L,
T.€. y— 9TO KOJIHYECTBO BalOBOTO NMPOAYKTA, NPHXOIAIIErocs Ha eauHuiy TP,
Onpeaenenne 6. Cpeaneii ponnootaaueii (CD) nazpiBaeTcs BeaHUUHA
z=F(K,L)/K,

T.€. z— 3TO KOJHYECTBO BATOBOIO NMPOJAYKTA, MPHXOAALIErocs Ha eaununiy Od,
Onpenenenne 7. DonposoopyxenHocTeio Tpyaa (POT) HazsiBaeTcs BeIHUHHA
k=K/L,

T.€. k— 310 Konudecteo OM, npuxoaameecs Ha eauuuy TP,

Onpenenenne 8. [IpenensHoil nponzeoaurensHocTsio Tpyaa (IITIT) uau Hopmoi
npubeuin ¢ TP (HITTP) naseisaetcs BenmyuHa

v=aF(K, L)/ oL ,

T.€. v— 310 npupoct BIL, npuxoasiumiics Ha exuauny npupocra TP.

Onpenenenne 9. [IpenensHoit pouaooraaueii (IPO) nan HopMmoi npuOLLIK C
O® (HITO®M) Ha3biBaeTCs BEHUHHA

r=2aF(K,L)/ oK , (3)
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T.e. r— 310 npupocT BIl, npuxonammuiica Ha eaunny Od.
[Tycre npu 3anannom K npupoct TP, pasueiit AL, BeizeiBaeT npupoct BII, pas-
Hblil AF . Toraa, cornacho (2), v=AF/AL. Ilycrs npu 3ananHoM L npupoct OD,
paBHBIi AK , BeI3bIBaCT npupoct BII, pasueiii AF . Toraa, cornacuo (12), r= AF/AK .
Taxum odpa3oM, IKOHOMHUYECKHIT CMBICII IAPAMETPOB v U r OYEBHJIEH.
Mpumep 2. Qs [1b K.~J1. vaiiti y,z,v,r. [lokazars, 4to 11 Hee HMEIOT MECTO
CBOIICTBA
vy, r<z, (4)
Re.npeneﬂbﬂannpOMSBORHTcJLHocTthyﬂaLlnpcnenhﬁaﬂ(anﬂOUTﬂaqaﬂﬂaTkD
K.~ /1. MeHblIEe COOTBETCTBEHHO IS CpeHE NPON3BOANTEILHOCTH TPY/1a U Cpe/IHei
(hoHmOOTIAYH.
OueBH/IHO, UTO
}’K=£K, }’L=EL, (5)
oK oL
SRJISAIOTCS COOTBETCTBEHHO 0X0aamu, nonydenusiMu ¢ OM u TP, Torga g JI-0 T1d,
cornacHo (3), (5), cnenyer, 4To
FIK,Ly=Yy +Y,.
Taxum obpazom, Teopema itnepa g J1-0 [1D naet npencrasnenue BII B Buge cym-
MBI Y H Y.
Onpeaenenne 10. Kodddupentom anactuanoctu no dounam (KOP) nazeipaet-
csl BeTHYHHA
o oF(K.L) K
ok F(K.L)
T.€. @— 9TO NpOUeHTHBIH npupocT BII, npuxongmmiics Ha 0IMH NPOLEHT NPHPOCTA
Od.
Onpeneaenne 11. KoadhuineHToM 21aCTHHHOCTH 110 TPYIAOBEIM pecypcam
(K3TP) Ha3biBaeTcs BeIMUHHA

L)

OF(K,L) L
P~ Tk
T.€. f— 310 npoueHTHsli npupoct BIL npuxopsuuiics Ha ouH npouenT npupocra TP,
CripapeUIHBOCTS CIEIYOMIUX JBYX (POPMYII OUEBH/IHA
a=rlz, fi=vly.
Mpumep 3. Tlokazars, uto napamerpst a 1 F [1D K.—J1. apnsiores koadduumen-
TaMH ACTHYHOCTH COOTBETCTBEHHO 110 (JOHIAM H TPYA0BBIM pecypcam.
Teopema 3. [lycre F(K, L) asnsitores JI—=O 11D co crenenbo 0HOPOAHOCTH ¥ .
Torna uMeer MecTo CBOHCTBO
g+ fF=y.
Onpeaenenne 12. [lyere F(K, L) — OIID co crenenso ogHopoauoct . Toraa
COOTHOIIEHHIO F(AK,AL)=A"F(K,L) 3KBHBAJIIEHTHO COOTHOLICHHE
y=0U""f k),
rae y=Y/L, k=K/L — COOTBETCTBEHHO CPe/IHAA IPOU3BOIUTENILHOCTD TPYAa H (hoH-
AOBOOPYKEHHOCTE Tpyaa (eM. (3), (4)),a f(k)=0 ans k=0 uMeer BUj
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Sk)y=F(k]1).
OueBuHO, 4TO Heoknaccuveckue venorusd (eM. (4)) nns f(k) uMmeroT BUI (31eck M J1a-
jee IWTPHXH, KaK MpaBble BEpXHHE HHIEKCHI, 03HA4YaOT IPOM3BOHBIE COOTBETCTBYHO-
LIETO TOPAJIKA 110 k)
1%) f(k) > 0
2%) [k <o
3%) Tim (k) = ox;

k=i

4% fim k) =0,

k-
Teopema 4. Eciu F(K, L)— OIId co crenetso o JHOPOJIHOCTH ¥, TO F(K,L) W
J(k) CBA3AHEI COOTHOMICHHAMH
F(K,L)=L"f(k).
Teopema 5. JxoHOMHKO—MaTEeMaTHYECKHE TAPAMETPHI z. v, r, &, # 1na OID
onpeaensiores (hopmMyIaMmH
z= (UK f(k),
o=y fk) = k)],
r=1" k),
a=kLf'(k)/ FR)),
B=y—kLr'k) f(K)].
Teopema 6. Ecnu F(K,L)— JI-O II®, to r aenserca yOwIBalome, a v— Bo3pac-
TaroueH QyHKUHeH (OHI0BOOPYKEHHOCTH £ .
TEﬂpEMR 'L EC_TIH XOTH 6L[ OJIHH H3 KO.’ﬂl‘]’][I}HILHEHTUB AMACTHYHOCTH & ﬂHﬁG ﬁ HE
3aBUCHT OT hoHA0R0OpYIKEHHOCTH K, TO JI-O I1d genaerca I1d Kobda—dyrnaca.

IACTHYHOCTH 3aMeHbI (PaKTOpoOB
[Tycts paktop K momyumnn npupaiienie AK . CTaBUTCA BOMPOC: HA KAKYHO BEITH-
YHHY AL JOIKEH YMEHBIHTLCA (GakTop L, 4ToObl BEIHYHHA BATOBOTO MPOJYKTA HE
u3menuack. Cripape B ¥ 00paTHeI Bonpoc. Takum o0pazoM, OCHOBHOE COOTHOILIIE-
HUE VIS PEIIEHHS NTOCTABISHHOTO BOMPOCA 3aMEHBI OJTHOTO (DAKTOPA NMPOH3BO/ICTBA
APYTHM HMEET BH/]L

ﬁY=&F(K,L}=£$K+£ﬂL=U,
AK AL

B npenene nomyyaem
R K, L F(K, L
OFEL) g R gy .
oK ol
Onpenenenne 13. Ipenensrsie HOPMBI 3aMEHBI TPY/IOBBIX PECYPCOB OCHOBHBIMH
(hoHmaMu S, ¥ OCHOBHBIX (DOHJIOB TPYJIOBBIMH pecypcamMu S,

OIpec/IaTCH Kak

dK dl
_ , 8§ =——,
dl dk

SK:

H BBIpaxkaroTca hopMynamu
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OF(K.L)/OL _v o _OF(K.L)/eK _r
K=ark,Lyiek v "F T GF(K, L)L v
IMpumep 4. Iloxazate, uro ana [1P K.—/1. npenenbHbie HOPMBI 3aMeHEBI HMEIOT

BHI

S‘r\l:Ek, Sin‘l.
a gk
TEB]]EMEI 8. HpUH3Be,I[lEEHHB npeaciibHbIX HOPM 3dMEHBI pABHO C/IMHHIIE, T.C.
SK SL = ] .

Teopema 9. Ecnu [1® apngerca Ol co creneHpo 0OQHOPOIHOCTH ¥, TO HMEIOT

MecTo hopmyTsl
Sy =7 f.:{r’f) kS, =— S/ {ff}' ‘
Jk) H(k)—Kf(k)

Onpegenenne 14, DnacTH4HOCTEIO 3aMEHBI oy (akTopa L ¢akropom K Hasel-
BAacTCA IMPOLEHTHOE H3IMCHCHHC (I]HKT(J]'JH K, BBEIZLIBAKOUIIES HIMEHECHHE HpeﬂﬁﬂhHGﬁ
HOPMBI 3aMEHBI §; Ha OJJMH IPOLEHT. JNACTHYHOCTBIO 3aMeHbl o, (aktopa K (akro-
poM L Ha3blBaeTCs MPOLEHTHOe H3MeHeHHe (akTopa L. BhI3BIBAIOIIEe H3MEHEHHE
npeaenbHOH HOPMBI 3aMeHBL S; Ha OJMH MPOLEHT.

CornacHo onpeaeneHmio

o _[(dsg &)
Kol ak sg )

_ =1
o (dsy k) (s k!
L dk S, dk S,

Teopema 10. [Ina OI1® co creneHb0 0IHOPOAHOCTH } HMEET MECTO CBOHCTBO
oy =0, = 0o, KOTopas onpeaenaercsa GopMyI0ii
_ SRy £ (k) —Kf'(K)]
G =D 6 =y SRR
Ipumep 5. [lokazate, uto aas IO K-/1. o =1.
Teopema 11. s Toro, ytoObl HOpMa 3ameHsl S, 1100 §; JI-O 1D He 3aBucena

0T (pOHIOBOOPYAKEHHOCTH k , HEODXOIHMO H 10OCTATOYHO, YTOOBI OHA DObINA THHEHHOI,
T.€.

F(K,L)=AK +BL, f(k)= Ak +B.

Cayyaii npou3BOJILHOIO YHea PAKTOPOB NPOH3BOJACTBA
Ecmu x; 20, i =1;_n, ABISAIOTCH (PAKTOPAMH NPOH3BOICTBA, TO (PYHKIMA
F(x{,%3,...,%,) 2 0, ONPEIENAI0IAs BAJOBEIH MPOAYKT ¥ 4epe3 (aKTopksl NPOH3BOICTEA,

T.C.
Y =F(x.xy,.,X,),

HA3BIBACTCA MPOH3BOACTBeHHOM dynkuneii ([1D).
Onpepenenne 15, Ecam s A=0 u p >0 HMEET MECTO CBOHCTRO

F{/JJ],AXEJ,___,AX") ZAYF(_TI..XI..““,I"),
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1O [ID F{x.x5.....x,) HaseiBaeTca ogHopoanoi [1d (OI1D) co cTenensio oqHOpOIHO-

ctu y. Ecin y =1, To OII® naseipaetca nuneiino—oauopoanoi [d (JI-0 I1D).
Teopema 12. (Teopema Dinepa). Ecan F(x. x;....,x,) asagercs OI1P co crene-
HBIO OJJHOPOJHOCTH y, TO HMEET MECTO CBOHCTBO
L GF

?F{'rl"rE""\xar}zz:at X - (f)]
i

i=1

Onpepenenne 16. 11D Fx., x,,...x,) Ha3bIBaeTCA HEOKIaccHyeckoit [1d
(HKII®D), ecnu st x; =0, i = I;n, OHA YIOBICTBOPSCT YCIOBHAM

A
IU] OF (X, 25,00, 0,) - 0;
arj:
2 -
50 d F[.r].xi.. Xy <0
ox;”
)

3[3} ]I[n ('r('x1!x2! """ xu) o

x; =0 E]Il
40} im AF (X, X9, %) 0.

X —w a.l",

Onpenenenne 17. IIycTe KOHCTAHTEL A, ¢, | = 1:n, TAKHE, YTO
i

A=0; O<e; <l Doy =1.
i=1
Torna I1D euna
Flx,x0,0..x,)= AIlHI .13“3 IS e
naszeiBaercs [1P Kobdba—lyrnaca (I K.-J1.).
Onpenenenne 18. Cpeaneil npon3BoaHTENBHOCTRIO (PAKTOPA X, HA3LIBACTCS Be-

JTHYHHA

_ Filxaxy..,x)
R et

¥ i=ln,

X;
T.€. y;— 3TO KOJIHYECTBO BaJIOBOTO MIPOIYKTA, MPHUXOAAILIErocs Ha eIMHULY (pakTopa x;.
Ounpenenenne 19. GongosoopykeHHOCTHIO hakTopa x ; OTHOCHTEJILHO thakTopa
X; Ha3bIBACTCH BE/IHYHHA

T.€. r;;— 9T0 KOJIHYECTBO (haKTOpa x;, IPUXOAALIEr0CH Ha eAHHHILY akTopa x; .
Onpenenenne 20. [penensuoii NPpoM3BOAHTENLHOCTRIO (PAKTOPA x; WIH HOPMOI
npuOBIIH ¢ hakTopa x; Ha3bIBAeTCA BeMHYHHA
OF(x),%9,...,%,)
U= ——,
cx;

T.€. v,— 3710 npupoct BIT, npuxoagupiicsa Ha eMHHLLY TpHpocTa (GakTopa x,.
QueBHIHO, 9TO
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Y, = (F}F(I],_IZ,...,IH)II.
o,

ABIAETCA JIOXOIOM, MONy4deHHbIM 3a cueT (aktopa x,. Toraa ana JI-0O T1d, cornacuo
(6),

f"(.‘q Y YITIT.

H E]{I

T.e. 1y JI-O 1D teopema Ditnepa naer npencrasnene Bl B Bune cymmer ¥, .
Onpenenenne 21. Koadduumentom anacruanoct no GakTopy x; Ha3uIBaeTCA

BCIIMYHHA
_ SF (X, X2 00,) x;

i ¥
o Filxg,xq,...0,

T.€. @;— 9TO npoucHTHLIH npupoct BIL, npuxoasuuiics Ha 0aMH NPOLEHT MIPHPOCTA
thaxkTopa x;.

Teopema 13. [lyere F(x),x,,....x,) apiserca OI1d co crenensro oqHOpOAHOCTH ¥ .
Torpa umeer MecTo CBOHCTBO

Teopema 14, [1ycTh

)
T
[ )

X X Xi 9
e S ey =
x:' IJ' 'ri X i X ]

= f(kl.hkl.f' "'aki—],r'-.]__ ki+],r’="'=ku.i} = J(J ()

Torna
F(x), X505, ) = %7 (),
_L’r- = .T;y_lluf;{')a
." -1 _ k aj:(]
[ £i(9) E I -1“
v, =x,-"’_li,
ak;
B AR
. z#: “[,_}k o
é‘f{} 1

oy
Pt Gy i)
Onpenenenne 22. IpeaensHoil HopMoii 3ameHsl S, ; dakTopa x; dakTopom x;

HAZBLIBACTCA BCITHUHHA

KOTOpas onpeznenserca GopMynoi
OF (xp, X5, x, ) &x; v

g

BBF(x), Xy, ) B,

Teopema 15, [IpenensHas HOpMA 3aMEHBl HMEET NMPEJICTABICHHE
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&0k,
S af ()
y= N gl
?fl'{ } z m,r E,"ka-

mEQ

Teopema 23. [Iponssenenue npeaeabHbBIX HOPM 3aMeHBI S; ; U S, ; PABHO €IHHH-

S

e, T.e.

5.

J_}'S

S L.
JononnurebHbIE COPABOYHBIE CBEACHHS 110 TeMe:
Iureparypa [1-12], KoHcnexT nexuuii, caMmoctosTenbibii HuTeprer-nouck.

3. Tema camocTosITe/IbLHOM PadoThI
«Mexorpacnesoit bananc. Monens JleonteeBa»

3ananue:
B pabore HeoOX0IMMO HATOKHTE CYIIIHOCTE METO/IA MEKOTpacaeroro Dananca B 3ana
4ax [UIAHUPOBAHHSA IKOHOMHKH.

Pexomenayemblii IJIaH BbINOTHEHHs padoThi:

1. CratHueckas Mojaens JleoHThEBA.
2. Ananus NMPOAYKTHBHOCTH MOJICITH JleonTeeBa.
3. Y4er orpaHH4eHHii Ha TPYI0BBIE PECYPCHI.
4. Moaens MEAIYHAPOIHOH TOProBIIH.

Mopma oT4YeTa:
Onpoc. Pedepar.

[lean paborei:
CamocToATeIBHOE H3YYECHHE METO/Ia MeKOoTpacieBoro dananca.

VYkazanua K Beinoanenuo. B monenn JleonTseBa npHHHUMAaeTcs cleayromias
uaeanusanus. Bes IKOHOMHKA COCTOMT W3 n OTpacieil, Kax1as W3 KOTOPLIX POH3BO-
AT CBOH BHJI NPOAYKUMH. [TpoayKuusa cyHuTaeTcs JOCTATOYHO OJHOPOIHONH (HanpuMep,
EKTPOIHEPIHsl, YIOMb, YePHAS METAIUIYPrus U T.J1.), 4T00bl €€ BBIIYCK MOMKHO OBLIO
OLICHUTH B HATYPAIbLHOH (opMe (KONHYECTBO KHIOBATT-YACOB MICKTPOIHEPIHH, TOHH
YIIiA, TOHH YyTYHa M CTaJIH M T.J1.) HIH B JeHeskHoi ¢dopme. B mepBom ciydae ropopar
0 HaTypalnbHOM OanaHce, BO BTOPOM — 0 CTOMMOCTHOM.

[TycTb MBI IOJIBOAMM HTOTH pabDOTEI, CKaxkeM, 3a 1o [lycTe v; 9T0 00mmii 00BEM
MPOOYKIHH (BaJOBEBI BRIMYCK) I -if oTpacau. Kyna on nepanca?

L{H{ZTL .'ETUI:.I MPOAYKIIHH, paBHAA (.‘J- , MOLHLIa Ha IT(}TpﬂGJ'I(:HHE B HEITPOH3BOJCTBCH-
HOIi cthepe. Kpome Toro, npoayKkuua I -i oTpaciy notpedidnachk U IpYrHMH OTpacis-
M. OBo3HaynM yepes a; 00BEM NPOAYKIMH [ -i oTpacii noTpedaénnoii j-i oTpac-

neko. Torma 3TH naHHBIE MOMKHO CBECTH B CIICIVIOLIYHD TaﬁJIHH}"Z
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oT- BalloBbIif | MOTPED- notpedieHHe B APYTHX OTPACIAX
pacis | BPIIYCK JleHHe
1 v 0 ap ap; a3 a1
2 vy &) s dy) a3 iy,
H Vy T | 2 dy3 ™ Ay

O4eBHIHO, 4TO HMEeT MECTO CIIEAYIOIIee COOTHOLLEHHE!
i
vl-=r:'r-+z|:!,}-, i=ln, (1)
J=1
KOTOpOE Ha3bIRACTCA YpaBHEHHEM DanaHca.
Benuunnel a; =a; v; NpeACTaBIAIOT coDoii 00BEM NIPOAYKIMHU { -il OTpac/H, He-
00XOAMMBII 1718 IPOU3BOACTBA €MHHUILLI TPOAYKIIMH j -l oTpaciH. OHH Ha3LIBAIOTCA
kKO3(DpUIMEHTAME NPSAMBIX 3aTPAT ¥ UIPAIOT B JIAJTLHEHIIEM H3TOKEHHH KIIOUEBYIO
pOJib.

OuernaHo, 410 Bee ¢; =0 M Bee ay; =0,

[IpencraBum cede, UTo MBI TUIAHHPYEM NMPOM3BOACTBO NPOAYKUHH HA CISAVIOUMIT
roji M XOTHM 3arIaHUPOBaTE § -l OTPACIH BLINYCK NPOJYKUMHA B 00bEMe x;. Cienaem
[BA BAXKHBIX MPEAMOIOMKEHH JIUIA COCTABISHHUA TAKOTO TUIAHA.

1. TexHonorus IPOM3BOJACTBA B CIEAYIOUIEM IOy HE MOTEPIHT CYIIECTBEHHBIX
W3MEHEHHH. JTO NPOABHTCA B TOM, YTO B CIEAYIOLIEM roly Ko3hUUHEeHThl NpsSMbIX
3aTpaTr a; OCTAHYTCS TEMH JKE CAMBIMH, YTO H B 3TOM I'OJ1y.

2. Texnonorusi NpoOH3BOJICTEA obnasaeT CBOHCTBOM JIMHEHHOCTH, DTO O3HAYAET,
YTO €CIIH j-H OTPaciii 3aIUIaHHPOBATE BBINYCK MPOAYKIHK B 00BEME Xj, TO JUIS 3TOTO

norpedyeTes H3PACXO0BATh ;- X; NPOAYKIUHH i -i OTpaciu.
[TycTh x; — nIaHUPYEMBIH BBITTYCK NPOJYKIIHH 7 =i OTPACIH H ¢; — IUJIAHHPYEMBIH

00BEM moTpednenns 3TOH OTpacan B HeNpoH3BoAcTBeHHOH chepe. Torna, no ananoruu
¢ (5.1), MOKHO 3anHcaTh cleiyrollee yeloBHe DanaHca

n
X=0 + Z“e’x"ri R (2]
i=1
[Tepeiiném K BeKTOpHO-MATPHYHBIM 0003HaYeHuAM. [TycTn

T
-?=(jls'r2!*""rﬂ s

T
T=(0],Cy,0.000)

A=ua i,j=Ln.

i
Torna ypasnenne dananca (2) npuMeT BHIT

X=C+AY (3)
OTa MOJIENE FKOHOMHKH H HA3BIBAETCH MOJIENkIo JIeoHTheRA,

19



IpoaykruBHocTe Moaenu JleonTeeBa. IlycTh OCHOBHBIM B HALIEM IUIAHHPOBAHHH
siBlisieTc Oyaynmii 00sém norpediienns B HENPOU3IBOACTBEeHHOMH cdepe ¢ 1 HAM Heod-
XOJHMMO 3HATh, KAKOE MPOHM3BOIACTBO MPOILYKIMH M0 OTpacisM HeoOXOIHMO 3anjiaHH-
poBaTh Ans obecnieyenns sroro norpedbaenus. [lepenumenm (3) B BUaE

¥-Ar =z, (4)
OTKY/1a MOJy4aeM, 4To

i=(1-A)'¢, (5)
riae I — eqMHUYHAA MATPHIA PA3MEPHOCTH 1 X 1.

Ho TyT BO3HHKAET 0/iHA YHCTO MATEMATHYECKAs TPYAHOCTE, OueBHaHO, 4TO € = ()
(toects Wi=1Ln ¢ =0). OueBHHO, YTO BEKTOP ¥ TAKKE JOIKEH YIOBIETBOPATH
TOMY € OIPAHHYEHHI, TO €CTh J0JKHO ObITh ¥ = (), TAK KAK BbIIIYCK OTPHLATEIBHOIO
00BEMA IPOAYKIIMY OTpaciblo Hepo3MokeH. Ho Oyaet i pemtenue (5) yIOBIETBOPSTE
ITOMY YCIOBHIO?

Onpenenenne. Eciu s moGoro sektopa ¢ =0 BekTop % =(I1-A) ¢ Takke

YIOBIETBOPAET YCIOBHIO ¥ = (), TO TOBOPAT, 4TO MOJeNs JleoHTheBa MpOAYKTHBHA
(MaTpHLa NPAMBIX 3aTpaT A NPOJAYKTHBHA).

YenoBus MpoAyKTHBHOCTH MoJenu JleoHTeeBa cpopMyIHpyeM cleayrommuM obpa-
30M:

Mogens JleonTheBa NPOAYKTHBHA TOTAA H TOIBKO TOIJA, KOorja A, <1. 31ech A,
MaKCHMaJIbHOE MOIOKHTEIbHOE COOCTBEHHOE YHCI0 MaTPHILBL A.

3ameuanue, OTMeTHM OIHY BAKHYIO JUIS JaNbHEHIISTO 0CODEHHOCTh MATPHIEL
(I-A)"'=R. OHa COCTOUT B TOM, 4TO, B CJIY4AE HEPAZTOKHMOCTH MATPHILILI A , MATPH-
a R ¢Tporo moJio:KuTe/IbHA, TO €CTh BCE €€ DJIEMEHTEI i > 0. leiicTBUTENBHO, €CIIH
a; >0, 1o, cornacHo (8), u r; > 0. Ecim e ay; =0, TO, KaK yKe yKa3blBalOCh paHee,
HaHJIETCA Takas UEenouKa CHMBOJIOB fy,05,03,....0,., B KOTOPOH {| =i, i, = j, 4TO

VI=1r-1 @, >0. Ho5To 03HayaeT, 4TO DIEMEHT al”) matpuiel A” cTporo
Gostbie HyIIs, a, 3HAYHUT, H 7} > 0.

i

DTO NPHBOJAMT K TOMY, 4TO BeKTOp ¥ >0 ecnm ¢ 20, ¢ = 0.

DTo yTBEpHAcHHE H 1aéT HEODX0IMMOE H JI0CTATOYHOE YCIOBHE MPOJAYKTHBHOCTH
moenn JleoHTbeBa, MONB30BATHCA € JOCTATOYHO CI0KHO, TAK KaK HAXO0KIEHHE YHCIa
Ppobennyca MaTpHIlL! OOJIBINIOH pa3MEPHOCTH — CIIOJKHAsA BRIYHCIHTEIbHAL 3a/1a44a.
[ToaToMy paccMOTPHM JOCTATOYHBIE YCIOBHA NMPOAYKTHBHOCTH MOJIeNH JIeonTheBa.

Hznoxennas seinie moaens JleonTheBa HEYOBIETBOPHTENBHA B TOM CMBICIIE, YTO
OHa HE YYHTLIBAET OIPAHHYEHHI, KOTOPEIE HEM3DEHKHO HMEIOT MECTO B PEANBLHOH KH3-
HH, OHHM K3 TAKHX OTPAHHYCHHH ABIAKOTCA OTPaHHYCHHA HA TPYIOBBIC PECYPCHI.

[IycTn /; ecTsb 3aTpaThl TPYIAOBLIX PECYPCOB (M3MEPAEMBIE, HAIPHMEP, B YEI0BEKO-
ydcax) B { -il OTPAc/IH NPH NMPOH3BOIACTBE CIAHHHIILI NTPOAYKIHH. BekTop
[= (Il,fl,..,,:’,,]"" MBI Oy/IEM HA3BIBATh BEKTOPOM TPY10BBIX 3aTpart. Toraa, ecind mniua-
HOBBIii BEITTYCK B i -H OTpaciu paBeH x;, TO CYMMapHbIii 00BEM TPyA0BLIX 3aTpaT Oy-
1T paBeH
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B Ka4yeCTBE ()FpaHH'—IE:HHH Hd BCE ILTAHBI MK HO BRINMOJIHATBCA Ur’pﬁHH'—IE:HHB Hd Tp}(ﬂ(}-
BBIC pEeCYPCEI BHIA
Iy<tL
rje L — MIMEIOLIHIICS B HALIIEM PACTIOPSKEHHH 00BEM TPY/I0BBIX PECYPCOB.
B stom ciy4dae, OUEBHOHO, HEJIB34 TPEEOBEITL JOCTHAHMOCTH modoro BCKTOpA I10-
tpebnenns ¢ . [lycrs BekTop noTpebieHus T, 3a1aéT He KOHEUHBIIT Crpoc, a UL ero

CTPYKTYPY. MOKHO CHMTATh, HANPHUMED, 4TO & =1, a camo notpedieHne paBHO ady.

TGT,I[E! CCTECTBCHHO 3a0a4y IITaHHPOBAHHA JKOHOMHKH 3alIHCATL B BHEC

o = max,

X
T - AT = ad,.
Mz<L,
x=0,

KOTOpas ABJIAETCS THIIOBOH 3aa4eii TuHEiHOro nporpamMmmuposanisa. CMBICI NEPBOTO
OrpaHH4YeHHA OYEBHIEH — Ha ﬂOTpeﬁﬂeHHE JOJKHO OCTAThCA HE MEHBIIIE, YEM Tpeﬁye'r-
Csl CTPYKTYPOil noTpedlieHus, onpe/ienaeMoii BeKkTopoM ¢, . Bropoe orpannvienne y4u-

THIBAET OIPAHHYEHHOCTE TPYIOBLIX pecypcoB. HanucanHas Belile 3a/1a4a U HA3LIBACTCS
Mozenkio JleoHTheBa MPH OTPaHHYECHHAX HA TPYIOBHIC PECYPCHI H e CMBICT, B HACTHO-
CTH, COCTOMT A PAlLIHOHATBHOM pacrpe/e/leHHH ITHX CaMbIX TPYI0BBIX pecypcoB. Dna-
CTHYHOCTE BBEINMYCKA NMPOIAYKIHH B MOJICITH J-[(:(}HTL&BH, B ATOM CITYyH4AC MBI pacCMaTpH-
Baercs cueayromas curyarus. [lyers B Mogenu JleonTheBa uMerOTCS [Ba BEKTOPA 110~

(8)

TpeOeHHA T = {C],Cg,...,ﬂ'”)T H &' =(c],0,.. .,c,,)r, pasIHYaIHXCA TOIBKO KOMIIOHEH-
TOH ¢; W ¢f, IpHYEM JUIs ONIPeIeNIEHHOCTH DyIeM mojarath, 4to ¢f > ¢, .Hackonsko
CHJIBHO pa3/iiyaloTca BeKTOpLl X(¢) U X(T')7

JlononHuTeIbHbIE CIPABOYHBIC CBEICHUA N0 TeMe:
JTurepatypa [1-12], koHCHEKT ASKIH, caMocTOATE ILHBII MHTEpHET-TIOHCK.

4. Tema caMOCTOATEJIbHOI PadoThI
«PaBHOBeCcHE Ha pPBIHKER

B3ananue:
H310#&uTE cylIHOCTE pBIHKA pado4eii CHIIBI, PBIHKA JICHET H PBIHKA TOBAPOB. 3aKOHEI
Banspaca.

PexomeHnayeMblii IJ1aH BHINOJIHEHHS PadoThl:
|. OcHOBHBIE MOHATHA AKCHOMBI.
2. PaBHOBecHe Ha pBIHKE.
3. O0beaHHEHHAsA MOJIENL PBIHKORB,
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4. Cxembl 2KOHOMHKH 10 Banepacy.

@opma oT4era:
Omnpoc. Pedepar.

e padorTsi:
CamocTosTenbHOE H3YHEeHHe METO/1a MeKoTpaciesoro dananca.

¥kazauusi K BbINOJHeHHI0. Ha poinke neiicTBYIOT OueHb MHOTO JMPM M OYEHB
MHOro notpeduTenei, npudeM GUpMa, Kak NPAaBHIIO, BRICTYNAET U KaK MPOH3BOIHTENb
TOBAPOB H KaK MOTPeOMTENL TOBAPOB, CO3MAHHBIX JApyrumMu (pupmamu. Obmyo cxemy
TOBAPHBIX MMOTOKOB MOMKHO MOACHUTH cliefyroiuM obpazom. Ot dupm notpedutensam
HYT TOBAPLI H YCIYIH, OT OTPeDUTENEH, YACTh H3 KOTOPLIX TAKKE sBIAETCH (hupma-
MH, TAKKe HIYT TOBAaphl, B TOM YHC/E MEepPBHYHBIE TOBApBI, TAKHE, KaK TPYI, 3eMIA H
T.JL.

Yrobbl HanKUcaTh MOJIENEL TAKOTO B3auMoAeiicTBUA pupm K nmoTpedbuTenei, Ham
Heo0X01MMO B abCTpakTHOI (hopMe H3IOKHTH HEKOTOPBIE MMOHATHS, O KOTOPBIX PACCKa-
3LIBAIOCH BHITIIC.

[TyeTh w(X) ecTh (PYHKIMA TONE3HOCTH Kakoro-To notpeburens. B obmem cnyqae,
MaKCHMYM 3T0H QyHKIHH MOKeT OBITh He eIHHCTBEHHBIM. B 3TOM clrydae BBOgHTCSA
TaK HasbiBaeMas (PyHKIHA Ccripoca.

[TycTh (pMKCHPOBAH BEKTOP LEH p = (Jz;v],;:rz,‘z:'},...,p")‘r M KaNuTan norpedures

paBeH /. 3HauUCHHSA KOJIMYECTB TOBAPA ¥ = (X],X3,....X,)  MOTYT IPHHHMATb 3HAYCHHA
H3 HEKOTOPOro MHOkecTBa X (x; He 0bs3aTelsHO 10bbIe).
O6o3nauuM uepes X(p) MHOKECTBO

"
X(p)={x:x X, px; < ;L,
i=l1 J
TO ¢cTh X (p) €CTh MHOKECTBO TEX TOBAPOB, KOTOPBIC MOTPEOMTENb MOKET KYTTHTh Ha
CBO KanuTan [ .
qJ}'HKHHEﬁ CIIpOCa Ha3bBIBACTCA MHOMKECTBO

IxXe )?(,ﬁ}, w(X)=maxu(x"), eciiu max J0CTHIASTCH,
D(p)= r'ef(p)
) B IPOTHBHOM CITY 4e.

Hpyrumu cropamu, hyHkuns cnpoca O(p) ecTh MHOKECTRO TeX KOMOMHAIIMH TOBapOR,
KOTOpBIE MOTPEOUTETb MOMKET NPHOOPECTH 3a CBOH KanmuTaa | TpH 3a1aHHOM BEKTOpE
EH P, MAKCHMH3HPYS CBOIO MOIE3HOCTD u(X).

B o6umem cayuae dupma notpebaser Tosapel ¥ = (x,x5,...,%,)' M Ha HX OCHOBE

TIPOM3BONT APYTHE TOBAPHE ¥ = (V1. V5.....¥, ) . K TOBapaM OTHOCATCS M MEpRHYHBIC

TOBapHI, TAKHE, KAK TPYII, 3eMIIs, TI0JIe3HBIC HCKONaeMble H T.71. TonbKo He cineayer ay-
Marb, 9T0 (HpMa MoTpedseT U NPOM3BOJNT Bee ToBaphl. [IpocTo B Tex KoMIoHeHTax
BEKTOPOB ¥ M T, KOTOpbIe (pupMa He NoTpedIseT Wil He POHU3BOJAHT, CTOAT HYJIH.
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Takum oOpazomM, TEXHOIOTHYECKHH TpoLece (PUPMBI €CTh OTOOpaXkeHHe ¥ —» ¥ (mo-
TpeOAEHHBIX TOBAPOB B IpoM3BeaAEHHbIe). Takoe TexHOIOrHIecKkoe oToDpaKeHne U
HAa3biBaeTCs (PUPMOIi, U TeXHONOTHA (PUPMBI eCcTh
P eF(x)

(oTobpakenue He 0bA3aTENILHO OTHO3HAYHOE). F(¥) HA3LIBACTCA MPOHU3BOACTBCHHOM
(hyHKIHEH.

PaccMOTpHM MHOMKECTBO

Y={p-x: xeX.yeF(x)|.

PasHoCTb ¥ — ¥ 03HAYAET, 4TO TOBAPLI ¥ MPOM3BeIeHB! (MPUOLLIH), 4 TOBAPLI ¥ HC-
10/1630BaHb! (YOBUIK). DTO MHOMKECTBO HA3LIBACTCH TEXHOIOIHYECKUM OTOOPAKEHHEM.
DNAEMEHTL MHOMKECTBA ¥ HA3BIBAIOTCS TUIAHAMM.

[TpuObLIL (hupMmel pagHa

" 11 11
2Py = 2% =2 Py = %)
i=1 i=1 =1

M MBI cTpeMHMEst eé Makcumusuposats. Tora

Y(p) = {2’ el: ﬁ?.? = max(ﬁrz”}}

el
€CTh MHOJKECTBO ONTHMAIIbHBIX MIAHOB. 3T0 MHOKECTBO Ha3blBaeTcsa (yHKLKEH npe-
JTOKEHUS (PUPMBI,
B moaenu sxonomuku Banepaca paccmaTpHBaeTcs S3KOHOMHKA C
— | norpedurensmu ¢ pyHKuusaMU ciipoca D, (p), i=11;

— m TIPOU3BOIUTEIAMH ¢ QYHKUMAMH npeioxenus ‘W, (p), j=1m;

~ n THIIAMH TOBApPOB.
Kpome Toro, Ka sl noTpedHTeIb XapakTepusyercs GpyHKIHEH 10X0/1a B BHIE
Li(p)=p"b + K (p).

[lepBoe craraeMoe B 3TOM BBIPAKECHHH €CTh TOT JI0X0/1, KOTOPBIH MOTpedHTENL Mony-
4aeT OT NMPOIaKH KAKHX-TO TOBapoB (CBOEro Tpyna, ¢la4d 3eMJH B apeHay W T.J.), a
BTOPOE ClIAraeMoe ecTh J0X0/1, BOSHUKAKOWINI B pe3y/IbTaTe yUacTHs B 10X0aX [poH3-
BOJICTBEHHOTO CEKTOPA (AMBHICHIBI 10 AKIHAM H T.1L.).

Ha30BEM COBOKYIIHBIM TEXHOIOIHYECKHM MHOKECTBOM CYMMY

m
Y=3r
k=1

m
( Moz BBIpaKeHHEM Y ¥, MOHHMAeTCsi MHOKECTBO BeKTOPOB BHIA
k=1
o m
DN =T V=D V. T el p),
k=1 k=1
¥ (DYHKLHEH COBOKYITHOTO IPEUIOAKEHHS IPOH3BOJACTBEHHOI'O CEKTOPA — CYMMY

Wo(p) =D W (p).
k=1

[lycre
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Wy(p)=47: 7 el, j}fje‘ e max{ﬁ"’j"} .
Pey
TO ecTh ¥y (p) Orina Obl yHKUKE NpeanoxeHns, eciH Obl Bee (pUpMBI paboTanu kak
HEKOTOPOE €JHHOE LIENIOe H BECH IPOH3BO/ICTBEHHBIH cekTop Obl Obl eIHHOH (PUPMOIi.

Teopema. W, (p) =¥y(p) -

CMBICHT 3TOTO YTBEPHKACHHA 3aKII0UAeTCA B TOM, YTO Ka# bl IPOH3BOINTEND,
MAaKCHMH3HPYA CBOI JI0X0 He3aBHCHMO OT BCEX OCTANBHBIX MPON3BOANTENCH U cTpe-
MACH TOJIBKO K CBO€I cOOCTBEHHOI BBITO/le MAKCHMH3MPYET H J0X0/] 00IIECTBA B I1e-
JTOM.

OaHako He clIeayeT NPUIaBaTh 3TOMY YTBepKIAeHHE KakoH-To rnyDokui dusto-
CO(CKMIT cMBICI. DTO YTBEPHKICHHE, BO-TIEPBBIX, MPHBA3AHO K KPHTEPHIO ONTHMAILHO-
CTH — JI0XO/1Y, 8 BCE-TAKH JIEHbI'H — HE eJIHHCTBEHHOE, UTO ONPE/Ie/sLeT HAllly HH3Hb.
Bo-BTOpHIX, 2TO YTBEpK/AEHHE BEPHO JHIIE MPH (PHKCHPOBAHHKIX 1IEHAX.

3akonel Banspaca. Byjem cuMTaTh, 4TO BECh J0X0J NPOH3BOJACTBEHHOIO CEKTOPA

JIETUTCA MEWITY OTACTBHBIMH MPOH3BOIUTEIAMHI. DTO 3HAYHUT, YTO

!
T
vy e¥y(p) p ¥ =2 K(p)
i=l
Haszosém dyHKIMEH COBOKYITHOTO CpOca MHOTO3HA4YHOE 0TODpaKeHHe

i

©(p) =3 D;(p).
i=1

Brirounm B TOBaph! Tak#ke U ToBapkl notpebuteneii b . Toraa GyHKUMA COBOKYII-

HOTO MNPETOMKCHHA HMCECT BHT
! !
Y(p)=b+2 ¥(P). b=25.
i=1 i=]
Vreepxaenue. na pynxumit @(p) u W(p) uMeeT MECTO COOTHOUICHHUE
Vi ed(p) VreW(p) pr<p'y.

[Tpumeuanse: 9To coOTHOIIEHHE Ha3bIBaeTCA 3aKoHoM Banbspaca B mupoxom
CMBICIIE.

OnTuManbHOE CBOICTBO KOHKYPEHTHOTO paBHOBecHA. [1ycTh umeerca | moTpeduTeneii

u X;, i=1,/ 0b03Ha4AI0T MHMKECTBA, HA KOTOPBIX ONpeAeneHbl (PYHKIMH MONE3HOCTH
i

u; (%) coorBercTBYOIMX nortpedurencii 1 X =[] X, ects aexaproso npomssenenne
i=1

MHO#KecTB X, . Kpome Toro, nycTk Ha MHOXeCTBe X BBUICICHO HEKOTOPOE MOJIMHOKE-

cTBo Xy X, KOoTOpoe Ha3blBaeTCd MHOKECTBOM AomycTHMocTH. Habop BekTtopor

{i‘],i’g,m,rn} =x ,rae i €X;, i=1./ Ha3oBaeTca NONMYCTUMBIM HJIH pacrpee/iecHHEM,

ecin x € Xj.

3ameTHM, uTO B MOJesIH Basbpaca MHOMKECTBO JIONMYCTUMOCTH UMEET BH /L

i
Xo=qi%. %Xy AV Y, D 5 <b+7,

i=l
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TAK KaK HeNb3a nmpuolpecTH GoJBIIe TOTO, 4TO MPOH3BEICHO H YTO HMEETCA Y moTpedu-
TeJel B KauecTse MepBHYHBIX TOBAPOB.

bByaeM npeanoaaratk TakkKe, 4T0 NOTPeOUTENH HEeHACKIIIACMBI; 2TO 03HAYACT, YTO
[PH OTCYTCTBUU OFPAHHUEHHUIT HA KaruTaln QYHKLIUS [OJIe3HOCTH KakI0T0 oTpeduTe-
TS HE HMEeT MaKCHMYMa, M 3arpockl MoTpeGuTeseH B 9TOi THIOTCTHUCCKONH CHTYAINH
HEOTrPaHHHCHBI.

Onpenenenue. Pacnipenenenue | %), %....,%, | =X Ha3bIBAETCA ONTHMAILHBIM 110

[TapeTo, ecnu He CyIMIECTBYET TAKOTO paclpeae/eHHA {,?{ X3, ..,?,',} =x' 11 KOTOporo
1. Vi=1L1l (X)) zu(x),
2. F =L ul(X)) = ulx;).
CM BICTT 3TOTI0 ONpEeJceHHA 3aK/I0HdCTCH B TOM, UTO HEL3A CACIATEL TAK, '-ITCIﬁ]:[
1. xots Obl 0gHOMY cTano ay4e (1. 2),
2. BCEM OCTANBHBIM HE cTano xyxe (m. 1).
PaccMoTpHM 3TO CBOHCTBO A YaCcTHOTO clyuas Moaenu Banbpaca, koTopas Ho-
CHT HazBaHHe MojeaH Dppoy-/lebpe. B 1oii Mogenu npeanonaraercs, uto

m
I r
1(p)=p b+ Y o (P 7)),
i=l1
rae b, — HAYANBHBIH 3amac TOBAPOB i -T0 MOTPeONTENs, o jj — 10714 I0X0/10B j -TO MPo-

!
W3BOJIUTENSA, KOTOPYIO MOMYHaeT i -it motpebuTens [a,-j 20, Yoy = IJ , J; —TnaH j-ro
i=]
MPOU3IBOIUTCIIA. Takum 06[)3.30']\'1, KanmuTan HOT]JCE[’[TCJIH CRITAABIBACTCA H3 MPOJaxH
HAYAIBHOI'O 3ariaca CBOHX TOBapOB {CBDE‘-FO Tpyad, COa4H 3eMIIH B apeHIy H T.}];.) H y4a-
CTHA B HPHEL]JIH MPOHU3BOJACTECHHOIO CCKTOPA.

HonoHuTe /IbHbIE CNIPABOYHbIE CBEIEHHS 110 TeMe:
Jlureparypa [1-12], koHcnekT nekuuii, camocrosaTe/bHblil HHTepHeT-nouck.

5. Tema caMOCTOATEJIBLHOM PadOTHI
«B3aumopaeiicTBue ABYX (MpPM Ha PhIHKE OJTHOTO TOBapa»

Jananne:
“E()GX(}HHM(} HEJOWHTE TEOPHID H-'i::lIrIM(},'IEi;ICTBIIH 2-x EIIH]’!M Hd PBIHKE OJHOIO TOBAp:A
1A TMHEHHOH MOoJIenH 1ieH000pa30BaHHA.

PexomenayeMblii IJ1aH BbINOJHEHHS padoThbi:
. llocranoeka 3ajaun.
. Ctpaterna Kypno. /Iunamuka ctparernn Kypno.
. Crparterus Crakensbepra.
. Metoz IMapero.
. ApouTpax no Hamy.

L O

Mopma oTHeTa:
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Omnpoc. Pedepar.

leas paboTsi:
CamocTrosre/lbHOE M3YUeHHe TEOPHH B3aHMOAeHCTBHS 1BYX (JUPM HA PLIHKE 0JIHO-
ro ToBapa

Ykazanusi K Bbinoanennto, Cinydaii, Korja cylmecTByeT HECKOIbKO MPOH3BOIH-
Teleil (IpoIaBIOB), HA3BIBACTCS OJIMIONIOJINEH, a KOI/la HECKOJIBKO NoTpeduTeneii (mo-
Kynareneii) — onuronconuei. Ciy4ai, Korja HMewTcs ABe (PHPMBI, BBITYCKaKOLIIHE 011-
HOTHITHYIO TPOJIVKLIHIO, HA3ZLIBACTCH JIyorionuei. PaccMoTpuM 3ToT cayuaii noapodHo.
B sTroMm cnyvae kaxnasa dupma Npou3BOANT NPOLYKLIHMIO, HCIOAB3YA CBOK MPOH3BOI-
CTBEHHYIO (DYHKIHIO

1 1 1
ql :jf\]('ri }53-5 ]3"'$xj{f ]}!

2) 2 2
g :fi(x: *-ré :Is'“!x}e : :

(i

IJ€ ¢; €CThb BBITYCK NPOAYKUMY 7 -it pupMOH, ¥} — BennunHa noTpedieHus sarpar j -

ro BHAA i -it pupmoii.
LleHb! HA NPOAYKLHIO ONPEEISNIOTCH ¢ H ¢, H B 0DLIeM cilydae MMerT BI]L
p = pl(q).q2). ECln BRITYCKH NPOIYKIMH PACTYT, TO LEHBI OHHKAOTCA:

= =
L &
P o, <o
og og;
]_lEHa nwboro BHIOa 3aTpaT OMpeacaacTCA MOKYIIKaAMHK 3TOr0 BHa saTpaT o0eHMH

drpmamn, T0 ecth w; = w; (x4

(Z)
3} ). ITpu oTom

ow; ow; )
>0 >0 J=ln,
ox; ox;
TAK KaK yBeJIHYeHHEe Crpoca BedET K YBeIHYeHH IO LIeHBbI.
Chopmynupyem 3aauu OHONH (PUPMBI, CKAKEM, MEPROIL, B CIIy4ae KOHKYPEHIIHH
Mex Ty HUMH. [TpuObLIE epeoil hupMel paBHa

n
Iy = p(q10q2) g1 — D w; (x4 x84,
j=1
g1 = A,
H (pUpMA, ECTECTBEHHO, CTPEMHTCS MAKCHMH3HPOBATE CBOIO NPHOLUIE [1—=> max.
PemuM 2Ty 3a1a9y, HCIIOJIB3YSA METO/I HEOTIPeIeEHHBIX MHOKHTeNeH Jlarpamka.
@yukuus Jlarpanxa umeer Buj

n
(1 2) 1] 1y (] (1
L= plgy.q2)q1 = 2 wi(x} js-"ff )x] +}‘v(f1':-’*’l|{ o ))_‘IIJ .
=1
Ho Teneps crieyeT HMeTh B BHJLY, 4TO BCAKOE IeHCTBHE CO CTOPOHBI MEPBOi
(pUPMBI MOKET BBI3BATH OTBETHYIO Peakiuio BTopoil gpupmel. [TosromMy HeobXxoaHMBle
YCIOBHS IKCTPEMyMa MMEIOT BHI:
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oL a) &) 4
= plgy.92) + 44 P + 4 P -A=0,

O oy a4y g
- (2]
AL 5 ow; ow; oxt A
=g =g =) fm A 'j{rll} =0,
E‘x E‘x Xj ox x),-
= fie" SV =g =0,
Bripasue W3 nepBoro ypaBHCHHA MHOKHTEIE Jlarpanxa A, cBeIEM DTY CHCTEMY K
P P Yp p TY y
BHIY:
- " = (2]
a ap A 1 yl éw;  ow; o Cx;
p+¢n( P P .]qu “]_“ (.r{) )+x{] “} {é) s (D
oy a‘i‘z oqy o ax 6".1:),
-1 1
f.(x]‘ L) =g
Bripaxenns
& oxl?)
orh) . ..fl L Ln’
oq; " ety

HAa3bIBAKTCS NMPEANONOKHTEIbHEIMH BAPHALIMAMH W BRIPAKAKOT [IPE/I0NIATaeMyH pe-
aKIMI0 BTOPOil (hHPMEI Ha ACHCTBHA MEPBOii.
Jlanee Mbl paccMOTPHUM TOJILKO [1YOIOIHID.

Crparerus Kypuo
Amnanus nyononauu KypHo ocHOBaH Ha MpeanoiokKeHHH, 4T0 TPEAN0J0KHTENBHBIC
BAPHALIMK PABHBI HYITIO, TO €CTh
(Eff'E =0 5@‘1 =0,
oy gy
TO €CTh (PHPMA HHKAK HE PearHpyeT Ha H3MEHEHHE BBINYCKA MPOAYKLHH APYroi (up-
moii. Torma cuctema (1) npHHHMAET BHI;

ah _ =
[p+Q1 l::lq j|("1 {]] u_l,l'* _f—l,ﬂ )

Filxf? x ” ) =g
IU1s1 IEPBOH (PUPMBI H AHATIOTHYHOE YPaBHEHHE 1Sl BTOPOI (hHPMBL.
Mpumep. [lycte p=a—bl(g, +qg;).tne a=>0u b= 0, IlycTb H3AEPKKH BIMPM Ha

NPOH3ROJACTBO MPOAYKIIHH HMEIOT BH]T
Ci=c-q +d, G =c-qy+d,
TO €CTh (PHPMBI COBEpIIEHHO WaeHTHYHEL Tora
[y =[a—blgq, +q2)|q) —cq, -
[y =[a—b(g) +¢2)|g2 — g, —d.
CunTas NpeAnoNoKUTEILHEIC BAPHALIMH PABHBEIMH HYJIIO, 3aMHIIEM HEOOX0THMBIC
VCIIOBHS 3KCTPEMYMA B BHJIE

(2)
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cll
EJql =la—b(g +¢:)|-bg —c =0,
ﬁl_ll (3)
l
==la-blg,+g;)|-bg, —c=0.
o | ]
B cHly CHMMETPHYHOCTH CHTYAIHH QUEBHJIHO, YTO g; = ¢, . JIerko noayuuts, 4to

[pu yrom

9 b
Ta cHTyauus HaseBacTcsa paBHoBecHem Kypho
JAunnamuka KypHo ocHOBaHA HA TOM NPeIONOAKEHHH, YTO Kaxaas (pUpMa CTPOUT
CBOIO JIEATEIBHOCTD, CUHTAS, YTO ApYyras (pMpMa COXPAHWT CBOI BBINMYCK 3a NPEIbLIy-
it uuki. Canras, 4to Be€ BpeMs pas0HTO Ha UMKIILI (MecHll, To/1), H 0003Hauas yepes
{ HOMEP LHKJIA, 3aMIIeM cHeTemy (3) B BUae
a—blg(t+D)+qy (1) —bg(t+1)—c=0,
a—b(g(1)+q:(t+1)—bg; (1 +1)—c =0,
OTKY/Ia NOJIYYAETCs CHCTEMA YPaBHEHHH JUIs JTHHAMHKH NPOJAYKIHH 00eHx pupM:
a-ec
2b
.o (4)
2h

|
?L(I+1]+2‘h(f]=

D+ D+ (1) =

Pewnm sty cucremy. [lycrs

g, (1) = a3—bc +Ag (1),

o=
qa(t) = m + Ag, ().

[loacrarnsas 3TH BeipaxeHus B (4), MOIy4HM
|
Agp(t+1)+ zaqg(:) =1,

1

&qz[r+1)+2

Ag, (1) =0.
Otcrona

1 1
Ag,(t+2) Z—Eﬁqufﬂ): 45@1(3],

TO €CTh YpaBHEHUE 118 Ag,(f) HMeeT BU]
1
Aqi(r+2)- 45':9.(:} =0.

1
XapakTepHCTHUECKOE YPaBHEHHE A —j‘ =0 MMeeT KOPHH 4| = S B hy = —; 1 [103TOMY

1 N
ﬂq](r)=(?]~[2} +C2'(_2) ;
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riae ¢ 1 C; — npon3BoibHLIE KOHCTAHTHL. Takum obpazom

a—c 1y 1y
1)= +C-[)+C-(—].
q(1) m 'l 277y
Hanee,

Agy (1) =—20q)(1 +1) =-2"71@H] ‘z'cz(‘JH ='C'( 1)’ *CE(' Dr

TaK 4TD
n=""°_¢ -(I)I i C -[- ')r
a2 3.{-? 1 2 2 2 *

Koncranter ¢ u C; onpenensiTcs U3 Ha4albHBIX YCIOBHH, TO ecTh H3 ¢,(0) H ¢,(0).

" TaBHBIM 31€CH SBISCTCS TO, 4TO IIpH  —> 20 (1 2]" - 0mu(-1 2}’ — 0. TToaromy

3b
TO ecThb AuHaMuka KypHo cxonntes k papHoBecHio KypHo.

limg()="_°% limg(n="_°5,
- f—m 3b

PagnoBecne Crakensiepra
[Iycre Tenepsb 10 NPOUCILIECTBUN HEKOTOPOIO BpeMeHH nepsas upma ybeaunnacs
B TOM, 4TO BTOpas (hupma pabortaet coraacHo pekomeHaaunsm KypHo. Mozxer 1m oHa
HCIIOUIB30BATE 3TOT (PAKT IS YIYYIIEHHS CBOETO MO/I0MKeHHs?
Hrak, Bropas ¢upma padotaer no pekomengaunam Kypno. Toraa, u3 sToporo
ypaBHEHHA CHCTeMBI (3), clieayer, uro

_a—c—bq
2T 2
W TIPEINONOKHTELHAS BapHalus Oy/1eT paBHa
dgy _ 1
oq, 2
Ho Torna
ol =[a —b{q +qq)] —b[l— 1]:;1 —e=0,
aq - 2

TO €CTh ¥CJIOBHE MaKCHMYMa l'll HMECT BH]

1
a—b(mﬂu)—zm —c=0.

Bropas ¢upma paboraer no pexomenaanuam KypHo v nosromy s He€ no-npextemy
a—blg +q:)—q>, —c=0.
Pewas 3T /1Ba ypaBHEHMS JIETKO MOJIYYHTE, UTO
_a-c _a-c

L]

1 IPHOBLTH (PHPM paBHEI

S DY CE0 T B Codo
'8 b ‘ 716 b

Jra CHTYallHA HOCHUT Ha3BaHHE PABHOBECHA CT?KEHBﬁEpl"a.

d.
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Koneuno, 0T Takoro noseeHus NpHObLIE NEpPBOH (PHPMBI BO3PACTET, HO 3aTO
npudbLIL BTopoi (MpMbl yMeHbIIUTes. M 910 MOKeT N0BUIHY T BTOPYIO (PHPMY Ha
TO, 4TODBI TOXE paboTaTe no pexomenaauuam Crakensdepra. Torna ypaBHeHHs 11 g

H ¢, OYIYT O/IMHAKOBBI

a—h(q]+q'le—;hm—c=ﬂ«

1
n—b(q]+q3]—2bq2—c:0,

W OTCIOZA
B _Z_ﬂ—c.*
g1 =42 5T op
2

nl:nﬁzl‘(a ) —d,

- 25 h

1 0be GUPMEI NOMAIH B JTOBYIIKY — JKEIAHHE YBEIHYHTE NPHOLLIE 32 cuéT apyroii
(hHPMBI IPHBETIO K TOMY, YTO HX NPHOBUIH YMEHBITHIHCE.

ApouTpax mo Hymry

Jliist BeIHECeHMst apOUTPAKHOTO PEILeHHs HA/l0 CHAYalla HAiTH TaK Ha3bIBAEMYIO

TOYKY «status quo», OnpeaensieMylo H3 yCI0BUA
1] = max min TT;(¢;.q,), T13 = max min IT5(¢;.42) .
q =0 gy 0 qreld q 0

[lo embicy, 3TO — 10XO0J Kazk10H U3 (PHPM, Ja0MHI MAKCHMYM HX NPHOBLIH B
HHHK}FJ‘LIHEﬁ JUTH HUX CHTYAallHH.

Toraa pemenne cnpaseeoro apouTpa no Hamy nomxHO MMeTh clieayromHit
BH/I: HAa MEPETOBOPHOM MHOKECTBE HA/10 HaWTH Touky IT,,I1,, KoTOopas naét MakcH-

MaJlbHOE 3HAYEeHHE NMPOH3IBEICHHID
(n. -y ), —n;].

JonoHHTE IbHBIE CIPABOYHBIC CBEICHUA 10 TeMe:
Iureparypa [1-12], koHcnekT nekuMii, camocTosTebHbI HHTepHeT-1101CK.

6. Tema camocTOsITEILHON PadoThI
{{MO,U,EJIH IKOHOMHYECKOTIO p&BHOBECHH}}

Jananue:
M3105KHTE OCHOBHYIO MOJIENE JKOHOMHYECKOTO PABHOBECHA HA OCHOBE OTHOMICHHI
MPeAnoYTeHHA M (YHKITHHM MOJTE3HOCTH.

Pexomenayemblii NJIaH BLINOJHEHHA PadoThi:
|. OCHOBHBIC ONIPEICTCHUA.
2. @yHKIMA crpoca.
3. BimsiHue ueHsl Ha CrIpoc U ee KOMIIEHCALUS.
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4. MameHenune CITpoca NMpH H3MCHCHHH KaltnTala

Mopma oT4era:
Omnpoc. Pedepar.

[lean padors::
CHMOGTUSIT‘(:THLHOE H3YUCHHE METO1a MOJCITH 3KOHOMHYCCKOI'O PABHOBECHA, BIIMA-
HUE LIEHbI HA CIIPOMC H €€ KOMIIEHCALHA.

¥Yrkazanusa K BeinojaHennto. [lotpedutens, Haa Ha peIHOK (MarasiH, MacTEPCKYIO

W T.J1), MPHOOPETAET TaM HEKOTOPBIE TOBAPE! (YCIYTH TOKE MOMKHO CUHTATH TOBAPOM).

[Tyere Ha peIHKE MMeeTCs B HAJTMUHMM BCEr0 h BHJIOB TOBApOB — ToBap Nel, Toeap Ne2,

, Toap Ne n. Ilycte motpebutenio npeanaraerca nadbop ToBapos, B KOTOPOM mep-

BbIH TOBap OVIeT B KOIHYECTBe X,, BTOPOH — B KOIUYECTBE X, , ..., #-BIi TOBap OyIeT B
kosmuecTBe x,. Toraa 3tor Habop MOKHO NPEJICTABHTE B BUJIE BEKTOPA-cTONOIA

T
X =(X].X0.X3,...,X,

OuepHaHO, uTO Vi x; =0 (B ganeHeiwenm 1o Oyaer oboszHavaTecs Tak: ¥ =0 ).

KoneuHno, MHOTHE TOBAPBI MOKHO MPHOOPECTH TOIBKO HEIHKOM — HEMBL3A KYITHTh
1.5 renesuzopa unun caenarte 0.73 crpuikku Bonoc. OJHAKO, U8 HUKeCIEAYOLel Teo-
pHuH OyaeM CUHTaTh, 4TO BCE TOBAphbl OE3rpaHHYHO JAEIHMBI, TO €CTh X; MOTYT NPHHH-
MaTh JH00BIE HEOTPHIIATENBHBIE 3HAYEHHSA. JTO MO3BOIUT B JajbHEHIIeM HCIOIB30BaTh
anmapat an(dhepeHunalIbHOr0 HCHHCTSHHS,

[Tycte notpedurento npejiaraercs Jsa Habopa ToBapoB © W v. B kadecTse akcH-
OMBI [peroiaraeTes, 4To noTpedHTe b, CPaBHHBAA STH HaDOPbI, BCer1a MOMKET CcKa-
34Tk OJTHO M3 CIEAYIOUIHX YTBEPKIEHHIH:

1. Habop x He xyxe Habopa v (310 0O03HAYaeTCs TAK: X = 7 );

Habop ¥ nyume (npeanouturensee ) Habopa 7 (¥ =7);
Haboper ¥ 1 7 ans norpeduTens IKBHBAICHTHBI ( X ~ 7 );
Habop ¥ nyume nadopa * (=1 );

. Habop 7 ne xyxe nabopa  (7>-x).

B KAYECTBE aKCHOM TPHHHMAIOTCA CIEAYIONIHE CBOMCTEA HTOTO OTHOUIEHHA

l. x=x;

2. T=VAP=Z=>I -2,

OII]IEJI,EJ[E'HHEn OTHGIIIEH HE MPEANOYUTCHHA HA3BIBACTCH HEII]]’EP]:.IBHI:IM Ha HEKO-
TOPOM MHOMKecTBe X', eC/IM MHOXKECTBO {(X,¥): X € X, ¥ € X, ¥ = ¥} ABIsAeTCHA OTKPHI-

h s L b2

THIM TTOJIMHOKECTBOM JICKAPTOBA NPOH3BEIcHH X & X,
ConepaTtelbHO 3TO ONpeeNeHHe 03HA4AeT CIeYIONIEe: eCIH IS HEeKOTOPOTO
Habopa TOBAPOBR ¥ M ¥ BEPHO X = ¥y, TO MPH MATOM H3MCHEHHH KA’KI0TO H3 DTHX

HabOpPOB OTHOLIEHHE = COXPaHsAeTCs, TO eCTh eCJIH ¥ H 7 OJIM3KH K ¥; H J; COOTBET-
CTBEHHO, TO ¥ = 7.

Onpenenenre, DyHKUHA u(¥) HasblBacTCAd PYHKUMER MOJE3HOCTH IS OTHO-
HMIEHHA = . €CIIH.
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1. ¥=v<u(®)=u(v);

2. I=yeuX) =uly);

3. ¥~yeou@) =uy).

OcHoBHOI TeopeMoli ABNAETCA Tak Ha3siBaeMas Teopema ledpe.

Teopema Jledpe. Eciim MHOKECTBO X CBA3HO, & OTHOLIEHHE NPEANOUTEHHS Y10~
BJIETBOPSAET CBOHCTBaM

1. ¥=x,;

2. XA I

3. OTHOLIEHHEe > HENpPepBIBHO Ha X,

TO /171 3TOTO OTHOIIEHHSA CYILIECTBYET (DYHKIIHA TOJe3HOCTH u(¥).

Teopema.

1. Ilycre f(¢) ecrs CTPOro MOHOTOHHO BO3pacTawomias (PYHKIHS W u(¥) ecThb
tynxnms nonesHoctr, Toraa v(x) = f(u(x)) ecTh Takxke QYHKINA MONE3HOCTH,

2. Ecim w(x) u v(x) ecTh fnBe GYHKIHH TIONE3HOCTH IS OJHOTO H TOTO JKE OT-
HOLICHHA TIPEANOYTCHHSA, TO CYINECTBYCT TdKad CTpOrd MOHOTOHHQ BO3PACTAROIIIAA
byskwa (1), aro v(x) = £ (u(x)).

Mgl OyeM npenonarars B gajibHeHuemM, yTo (PYHKIUA 1(¥) ABIACTCH JBAK /b
mudepeHunpyemoit pyHknuei. B sxoHOMHKe HAa (DYHKLIHIO [0/IE3HOCTH HAKIIABIBAKOT
HEKOTOPBIC JOMOITHHTCIIRHBIC Tpﬂﬁ()Bi:lH HA, XdPAKTCPHBIC HMEHHOQ 18 2KOHOMHEKH, Pi:'lC-
CMOTPHM HX.

cu

1. Vi,.i’j a =),
B

I

Ycnoeue OYCBHIHO — YEM Oonbie KR JOro Toeapa, TeM JyHLIe.

. Ou
2. lim = 40,
X —0 EX}-

3. Wi=ln lim 2 =0,
x; =>4 O
10 TpeDoBaHKHE HOCHT HA3ZBAHHE 3aKOHA YOBIBAIOIICH MO/IE3HOCTH.
4. Ilycre v=x. Torna Yoo 0<a <1 ecrecTBeHHO TpeOOBATEL, YTOOLI
af +(l-a)x =%
ITO HPHBOINUT K CIEIYIOUEMY OrPAHHYEHUIO HA u(¥):
w(op + (1 —o)X) =2 min(u(X), u( V).
@VHKIH, YI0BIETBOPAIOLIAA 3TOMY TPeDOBaHHIO, HA3BIBAETCA KBA3UBOTHYTOM.
B nanpuelimem Mbl, 1715 YIPOUICHHS TEOPHH, OyaeM TpeboBaTk, 4TOOBI u(¥) ObL1a
BOIHYTOI, TO ecTh
Va O0<a<] w(oapr+ (1—a)x)zow(7)+ (1 - adu(x),
WM JJaKe CTPOro BOIHYTOMH, TO eCTh
Vo O<a<] wlop+(1-a)¥) > ou( M)+ (1 —a)u(x).
3aMeTHM, YTO BCAKAs BOTHYTas (hYHKLUMA 0JJHOBPEMEHHO W KBa3uBornyra. Obpar-
HOE, BOODIIE TOBOPS, HEBEPHO.

Paccmotpum Matpuiy U(X) = w; c aneMeHTaMH
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-2

o

u ra— .
i =
Ox;0x

B sxonomuke 2ta mMarpuila HaseiBaeTcs MaTpuieii ['ecce. /lng crporo BoruyToi dyHk-

[HH 3Ta MaTpHLA OTPHUATENBHO OIPEAC/ICHA. DTCEO,[[EI, B HaCTHOCTH, CIEIYET, UTO
2

) au
Ti=1,n 5 < 0.
o
[TpuBenem npumepsl GYHKUMHA 110JIE3HOCTH.

1. @yukuua CtoyHa

n
wX =10 -x)%, x>x20 a>0.
i=1
3TO BHIPa’keHHE YacTo JOrapudMUPYIOT H BepyT B BHIE
n
u(x)= 3 a;-In(x; —x;).

i=l
2. (I-'yHIC]_[HH NOCTOSAHHOH 3IACTHYHOCTH

n
o —h.
wx)=3 1 (x-x)',
- 1-h
i=
X =x; 20, a; =0, 0<h <.

3. u(xp.xy) =xixy(xy +b—a)", b>a.

Breném Teneps teHsl Ha ToBapsl. [Iycts p; ecThb lleHa euHULb [- ro ToBapa, Tak
41O

_ r
p—(ﬂppz Dp?p!“wpu]
€CTh BEKTOp-CcTONOEL] LIeH.

[Tyete noxynarens HOET Ha peiHOK MMes kanuTan [. [IpuoDperas nabop ToBapoB
X=(x].%,....%, )' OH, ecTeCTBEHHO, JKEIAET 33 CBOM JICHBIM MMETh MAKCHMYM MOJIE3-
HOCTH JIJ14 Cﬂﬁﬂ. n(}.'iTIJM}" MOBEJICHHE PA3ZYMHOIO ﬂDT’]’JEﬁHTEJ'IH BREINIAJANWT KaK PELICHHE
3a/1a4H

'u(xl,xg seeea Xy ) = max,
X

n
dopx =1,

i=1
x =0, i=1n

DT0 — THNIMYHAA 3a/1a4a HeJIHHEHHOTO [porpaMMHpOBAHKA. JameTum, uTo 00JaCTE 10-
[IYCTHMBIX 3HAYEHHUI ¥ BBIINYK/IA U 3aMKHYTA.

Teopema.

1. Jlna BoruyToil yHKIMH, onpeenéHHON Ha BBIMYKIOM 3aMKHYTOM MHOJKECTBE,
MOO0H NOKAILHBIH MAKCUMYM ABJISCTCH I100aIbHBIM,

2. Jlns ctporo BorHyToH QyHKIHH rmodanbHblii MAKCHMYM JOCTHTaeTcA B €IHH-
CTBEHHOH TOYKE.

Brigeem ypagHeHHe Uit TOUKH MaKCHMyMa u(Y), o003Havas e€ yepes

= (2wt 27" s ororo cocrasuM dvrkuuio Jlarpamka
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L(x,0) = u(i‘)-i—l[ipjx,- - ‘,J .

i=l

H 3amHIeM HeoDX0IHMEBIS YCIIOBHA DKCTPCMYMa

L ar
o =0,i=1n, =10.
a; A
HDII}"-]EIEM, TO0 B TOYKE MAdKCHMYMa HMEHOT MeCTO COOTHOIICHH
ou(x™)

Apo =0, i=Ln,
o, i

L
L]
Z px; =1 =0,
=1
raec 4vepes " 0603HaYeHO 3HAYCHHE MHOKHTEA HarpaHH{a, COOTBETCTBYHILIEC TOYKE

MakcHMyMa ¥ .
3aMeTHM, 4TO
I. B TOuKe MAKCHMYMa BBITIOIHAETCH COOTHOILICHHE

"
Z pf'x: =1 *

i=]
TO €CTh MOTPedHTEL TPATHT HA PRIHKE BECh CBOH KanuTal.

2. Taxk kak
1 du(x™)
W= ,
P O
TO NPH ONTHMATBLHOM BEIOOPE NMOTPEOHTENS HMEIOT MECTO COOTHOLIEHHS!
1 du(x™) 1 du(x™) . 1 _ﬁir[f*]
oo pp 0n Py X,

Benvuuny cu Ox; Ha3BIBAIOT NpEIe/IbHOI M0JE3HOCTRIO [-r0 ToBapa. Takum odpa-
30M, B TOHKE ONTHMATBHOTO BEIOOpa Mpe/iebHbIe MOIe3HOCTH MPONOPIHOHANBHBI 18-
HaM Ha TOBap.

3aMeTHM emé, 4TO H3 HTOT0 JKE COOTHOIIEHHS CIEAYeT, 4T0 X" > 0, TAK KaK ICHbI
OTPULIATENILHBIMH OBITH HE MOT'YT.

[ToHATHE KOMIEHCHPYIOIIETO A0X0/a HITH MPOCTO KOMICHCAIIMH TPOIIE BCETO M0-
HSTB H3 PACCMOTPEHNs [IPHMEPA.

IIpumep. [TycTb MMeeTcs Beero MMIIL 1BA BHIAa TOBAPOB — TOBap HOMep | U ToBap
HOMEp 2 ¢ 1IeHAMH 33 €IHHUILY TOBapa p; H p, cooTBeTcTBeHHO. [TycTh KonuyecTRa

npuodpeTaeMblX TOBAPOB PABHBL X M Xy H (DYHKLHS [I0JIE3HOCTH HMEET BH/|
u(x),x5)=x-x,. Torna, umes kanuran [ , NOKYNaTenhb 10KEH PEUIHTE CIEAYIOUYIO
3amavy:
X)Xy => max,
P+ paxy =1
x; 20, x, 20.
Pemenne crannaptHo. CocrapnseM (GpyHKuHIO Jlarpanixa

34



L(xy,x3. ) = x; -3 =M pyx) + paxy = 1)
M cHcTeMy ypaBHeHu#H Jlarpanxa

oL
=0 xy —ap =0,
f}xl
oL
15 =0 xp—Aps =0,
f.}-'{fz
oL
- 0 px+ paxy, =1 =0,
OTHOCHTENBLHO TIEPEMEHHBIX xy,x, H A . Penenne 2Toil cHcTeMbl HMEET BHIT
) I
XN=_ 3 x3=_ . (1)
2p 2p
ITpu aTOM
J’z

maxu(x),x,) = u(_xr,x;] = 1 .
P12
Ecnm, nanpumep, 1=120, p;=10, p,=20, o x; =6, x;=3. [Ipn atoM u(x| ,x;)=18.

OT™MeTHM, 9TO TPH H3MEHEHHH 11EH HAa TOBAPHI MPOHCXOIHT H3MEHEHHE CTPYKTY-
poI noTpednennsa. B 5ToM H3MEHEHHH CTPYKTYPBI MOTPedIeHNns 0HOBPEMEHHO CKa3bl-
BaloTcA aBa dPpdexTa:

a) H3MEHEHHEe COOTHOLICHHS LIeH MEN/Ly pa3IHIHbIMH TOBAPAMH;

0) H3MeHeHHe (PHHAHCOBOH CHTYAIIMHU [1J1 MOKYIaTe/Is.

[loHsTHE KOMIIEHCALMH TIO3BOJISIET HCKITOUHTE BTOPOi 3eKT U BBLIETHTE (-
(eKT BAMAHHA H3MEHEHHA COOTHOIICHHA [IEH MEK/y TOBapaMH Ha X IMPHOOPETEHHE B
4YHCTOM BHAe. BnuAnne nameHeHus uex Ha notpednenue. [Ipu H3mMeHeHHH LieHBI Kako-
ro-To TOBapa HOMEp j MeHAeTCA noTpedIeHne U APYTUX TOBAPOB, CKakeM, TOBapa HO-
Mep i . B 3KoOHOMHKE 3TO BIHSHKE PHHATO H3MEPATH TAK HA3BIBAEMOH MepeKpecTHOIH
IMACTHYHOCTBIO, KOTOPasA ONPEIesaeTCa KaK

.
€ij = ?x,— : Pi :
Pj X
['1aBHBIM COMHOMKHTEIIEM 3/1eCh SBIACTCA IIPOH3BOAHAN X, €p;, KOTOPYIO MBI Ceifuac
H BBITHCITHM.
Hanomuum cHavasna BekTopHelie 0bo3Ha4genns. Mrak, p ecth BekTOp-cTOADCL LIEH

P=(p1:P2sespi) s
x" — BekTop-cTondel noKynok
T ={.rr,x£..,,,x:;]r.
Bennuuner oy, dp ' MBI OyaeM 00BeIHHATE B BEKTOPEI-CTONOLIEI
ox' [{?x{' s 5x,:]r
o \apop” T opy
aubo B MATPHILY
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= ®
ﬁi‘ _ a.rf-

ap  apy

&

B KOTOpOH i COOTBETCTBYET CTpoKe, a | — cronbuy. Hanomuum, yro yepes U obo3Ha-

yeHa marpuua ['ecce

o
_ du(x")

~
@x i C—.T_ i

[Tpuctynum K BeIBOY. OnTHMANBLHAS TOKYITKA ONPEIEIAETCS CHCTEMOI ypaBHe-

as

HHH
[
>pxi =1 =0,
i=|
q L]
ou(® }—?'.*P; =0, i=1n
o,

[

3aMeTHM, 9TO X =X (Py.Prae. pyad).

(2)

[poaundypepenuupyem Bee 3T ypagHeHHs 110 LeHe n-1o ToBapa p,. Torna noay-

HdacM
L
ZPF - : +'rn = (:',
i=l E’Jpﬂ'
"oty Oy A e
Z ¢ - Pi— I ba’ﬂ = 'D=

j=1 (F“;‘IJ; ox 7 E}Dn GPH

riae 'Sin — CHMBOQOJI I{puHcr{epa, n&pBHMIIIGM ITY CHCTEMY B BHJIE
n a;"f N

_ZP_ ) =x,,

g ﬁp};

= \
(1% i #
-Pi + Mij = A By,

(3)

W Oy/IeM paccMaTpHBATE €€ Kak CHCTEMY JIMHEHHBIX YPABHEHHI OTHOCHTENILHO BETHYHH

an' @p,.ex; Ep,.fxs 8py.....0x, dp, . llepexos K BEKTOPHO-MaTPHYHBIM 0003HAYEHH-

SIM, 3alUIIeM cHeTeMy (3) B Bujle
0 —p"| | ap, | |
-p U ||ax" dp, x
rae 0 ecTh BEKTOP-CTONOCI, COCTOAIIMI H3 1 — 1 HyIei.
Peuienue 3Toii cHCTEMbI HMEET BH]|

*
=1 | ¥
0
}Ut

A ap,| |0 —p
e op,| |-p U
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[ MaBHEIM ABIAETCA TO, YTO B CHJIY DIOYHOH CTPYKTYPBI MATPHIL, 00pPaTHYIO MATPHILY H3
COOTHOIIEHN (5) MOKHO 3anucaTh B sBHOM BHje. Mmeem

(1)
0 -p' o up Ut
| =D ) Tyrl=1) gD |° (6)
N pU'Vp puVpplutl s
rjue
1
n=- = (7)
p'ulp
a UV — marpuna, o6parnas matpuie [ecce. JI1s KpaTKocTH, B danbHeiinem Gy et

HMCIIOJIB30BATHCA 0003HAYCHHE
wupp’ Ut Ut =l

Toroa
ant *
as - 8)
ox’ J.LU{'”p H 5
a”
Orcrona
i; =pU p xS H, (9)
dod ]

rjue H'" o3nauaet n-ii cTonber] MarTpuusl H.
B o6miem ciyqae, ecnu Ob1 JH((QepeHIIHPOBAHHE 1110 M0 LIEHE p; KAKOTO-TO [ -TO
TOBapa, NOJIYIHIOCH Obl

&

o

i

o

ax” B
= (UCp) g+ H O (10)
opy
ax’ (D) oT o
= p—(U p)—_? +A H,
op
/1€ OJIHO M TO JK€ COOTHOLIEHHE 3aMUCcano B TPEX pasHbix GopMax: mo-mIeMeHTHO, B
BCKTOpHOI (hopMe H B MaTpHYHOi (hopMe.

].L-(l:{_]jji)r_ x; +2H,

JlonoJIHUTe/IbHBIE CIIPABOYHBIE CBEACHHS 110 TeMe:
Jluteparypa [1-12] u camocTosiTenbHbli HTEpHET-TIOUCK.
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