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HAPOJAHOXO3AUCTBEHHBIE _
MPOBJEMBI

ONPEAEJEHHUE OIITHMAJIBHBIX OB BEMOB MPOU3IBOIACTBA
B YCJIOBUSAX UHOOPMAIUMOHHOM
HEONPEAEJIEHHOCTH CIIPOCA

© 2011 . B.B. Byxsanosa, A.B. lleTpycernuy
(Cankm-Ilemepiiypz)

anﬂIIiil'ﬂE'l'Cﬂ LITOPHTM ONPeaSiIcHHA obbeMOB NPOH3IBOACTEE, MHHUMHIHPYHOLLHY HIASEKH
(PHPMB B YCIOBHAX IiH'I:[:IIO'p!urEII.I.IIDHHOji HeolpelelcHaocTH cupoca, Jaunas cTarths OCHORRIBASTCSH
ua pabote (Alpern, Snower, 1987). DhapHeiv OTIMHHEM PACCMOTPEHNBIX B CTATHE MOOeIeH AB-
NASTCA NPEANOIOKEHNE 0 BOTMOMHOM HIMEHEHHA BENHYUHLL CIPOCE ¢ NOCTOAHHLIM HIBECTHEIM
TEMITOM OT nepHoia K nepuoly. Hecnenoran ciayuail KOMEMHOIO MOPHI0HTA NAAHNPOBAHNA.
KawueBme CAoBa: CroXacTHueckins MOIENL, 00ReM NPONIBOICTRA. HEOIPELEIEHHOETE CIPOCa,
OITHMLIBHAR CTPATErHA.

BBEJAEHUE

B aaunoii cTarkc paccMarpHBACTCA 3a1ava ONPCACHCHHA ONTHMATLHBIX 00LEMOB NPOHIBOACTBA
juts (PUPMBEI B YCIOBHAX HH(OPMAUMOHHOH HEOTpeNENeHHOCTH cnpoca. [Tpeanonaracres, 4To hup-
MA ABIACTCH NPOHIBOJAHTCICM OJHOTHIHON NPOLYEIMK H 0DN3J8eT MOHOMMIBEHON cHIOMH, lopusont
IAAHHPOBAHNS PA3DHBACTCN HA ONHHAKOBLIC 110 JUINTENBHOCTH MEPHOMEL, B KA¥/IOM U3 KOTOPLIX CAPOC
paBeH ONPEJCACHHON, HO HCH3BCCTHOH UpMe Beanunie. HIBECTHBIM NPeANoNaracTes TONBKO HHTEpP-
BAJI cnIpoOcCAd, 3aAaHHEIT CBOMME HIGKHEH 1 BCpXHCH rpannuamu. Hukakoe sosmosHoe 3HaUeHHE crpoca
H3 JTOTO HHTCPRANA HE ABIACTCH NPEANOMTHTCARHEM, TTodToMy MBI MOaenupyeM HEDOPMALHOHTY 0
HEONPCACICHHOCTE CIIPOCa KAK PABHOMEPHOE PAcnpeAelcHie Ha nuTepsase. OfbeM ApoH3BOICTRA
pLIOMpAETCA N3 TEKYIIETD HHTEPBANA cnpoca. B 3aMcHMOCTH OT TOTo, Hackonsko obLenm nponssos-
CTRA OTIHYACTCH OT BEAHYHHL CTIPOCA. (PHPMA HECCT MIIEPHKM TMB0 OT HEAOCTATKA NPOHIREICHHOI]
npoaykuun, Jubo ot ce nibrrtia, B pabore npennaracres anropuTM ONpeaeacHus ofbeMon MPOH3EO-
CTBH, MHHUIMHAZHPYIOULHX 3TH H3ACPACKN, JUIS CAYUAN KOHCYHHOTO M GeCKOMEMHOro rOpH3OHTOR TIaHH-
POBAHHA.

HNannoe uccneoBanne OCHOBLIBaeTCA Ha pabore (Alpern, Snower, 1987). Tnasusiv ominumem pac-
CMOTPEHHBIX HHAE MOJSIci oT Moacan Annepua—CHoyepa ABIACTCS NPCANOAOHEEHHE O BO3MOKHOM
H3IMEHEHHH BEIHYHHBLI CIIPOCA € MOCTOAHHLIM HIBCCTHBLIM TCMMOM OT Nepuoaa K nepuoay. Jdaunoc
(PEANONOHKEHHE | IOTPEDOBAND JIDKATATENLCTBO AOMONHHTCIBHBIX CBOHCTRE MOCITH. Kpome sroro. as-
TOpam BICPBBIC OB NPOAHATNIHPOBAR Cly4ail KOHCHHOrO TOPH3OHTA Nuanuposanus. B ornuune ot
OECKOHEYHOID CIYHad 3a1a4a CBOAHTCA K PEHICHHIO TPEXAHATOHANLHOIN CHCTCMBI IMHCIHTHBIX YpaBHC-
Huii. PeureHne 910 CHCTEMbI NPEACTABICHD B BUAC PCKYPPCHTHBIX dropmyi.

AKTYalTBHOCTE 30129 TIPOHIEOACTRCHHOTO (NIAHHPOBAHHSA ¢ YHETOM HEONPe/ICACHHOCTH MoaTBep-
HCAACT MHOMKCCTBO HCCNCAOBAHMITL, ¢ 0D30POM KOTOPLEIX MOWHO O3HAKOMHTLCS B paborax (Yano, Lee,
1995; Sethi ct al., 2002: Mula et al., 2006). B pamkax nawicit CTaTen Mbl He PACCMATPHBACM BONPOC
OIPAHHYCHHOCTH NPOH3BOACTBCHHEIR MOUMHOCTCH H J0NYCKACM, Y4TO B KAX LA nepron hupma obnana-
CT ACCTATOIHRIME MOILHOCTAME A7 DPOH3B0ACTER NPOIYKUWK HA YPOBHE BEPXHCH rpanulbl MHTCpBRa-
jla cipoca. [Mpeanonaracm TamKe, 4TO WIMCHCHIC 0DBCMOB NPOHEBOICTEE HEC BOIHACT HE ONTHMANLHO >
HCnoNLIOBANHe (PaKTopos nponieaacrsa. B ceasn ¢ »um necncnycman 3anaua ob obbemax PO -
BOACTRA MOMCT PACCMATPHBATECA KAK POACTBCHHAN 00aMe NIPABICHHA 3aliacamu, IIpﬂﬁ_-WM;LM an-
THMATBHOTO YIIPARNCHAA 34MacamMi NoCEITUICHO THAYUTEILHOC YHCIO OTCHCCTRCHHLIN MCCICOBAI.
Psit MATEMATHICCKHX MOIEICH MATEPHANLHO-TCX HHICCKOTO CHAMMKCH 14 nwsyuen B paborax ELA. Xpyu-
koro (Xpyukuii, F'epomumyce, 1974 Xpynkwii, 1977, Xpyuruii, Cakosnu, 1978), Pacemorpenne Baso-
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4 BYXBAJIOBA, NIETPYCEBUY

BRIX MOLe/ICH YNIPABACHHA 3aNaCAMH MOKHO Halitu B (Pruxukor, 1969, Parxukor, 2001), rae ocodblil
AKICHT C/IENAH HA NPHMCHCHHH TCOPHH MACCOROTO OBCTYKHBAHUS.

3anaua onpenencnus 0GLEMOB NPOH3IBOACTBA Tpebyer ocoboro BHMMAHHA CO CTOPOHBLI PYKOBOJ-
CTBa koMnanuy. Qwnbka B pelieHHn JanHoro BOOIPOCA MOKET MPHBECTH K CEPLC3HLIM NOCACACTEHAM.
B kauectBe HOATBCPIKAAI0MCTO NPHMEpa NPHBCIEM HCTOPHIO 3aB0/1a N0 CO0PKE JErkoBLIX aRTOMOOH-
aei komnaunu Ford, orkpsitom B 2002 1. 8o BeeBogoxkcke (nepeoil npou3BOAMMOI Ha HeM MOLEILI0
cran agromobuns Ford Focus). B ceasw co CTPCMHTEHBHBIM POCTOM poccniickoro asTomMoOHALHOTO
PHHEA B niepuon ¢ 2002 oo 2007 r n !ih[ﬁDpD.'-.: HEADCTATOUHOH MOLHOCTH 3AB0AA 1A PLIHKC B TCHCHHE
ITOTO BPEMEHN coxpansics Aeduiar astomobuneii Ford Focus {ans Toro 4TOBE KyNHTL aBTOMOOHIE,
HEOOX0AMMO BblI0 OKONO MOAYNOA CTOATE B ouepean'). Henpasnawipii BuiGop MotHocTH cTan npH-

HHHOR HECnocoOHOCTH KOMIAHHH YAOBICTBOPHTE CIIPOC, B Pe3yasTaATe Yo KOMIIAHH S Ford nonccia
SHAYUTCIBHBIC AllbTCPHATHEHEIC HAMEPHKH.

Crares mmeer cneaylomyio crpyxrypy. B pasn. 1 paccmorpena Mojens ONpeacieHus OnTHMAIbL
AbIX 00BEMOR NPON3IBOACTBA B CTydae HCCKOHETHOTO FOPH3ONTA TIAHMPOBAHUA W CTPOCA, PARHOTO
ONPEASASINION, HO HCHIBCCTHOR BEIHUHHE, [Tpeanonaracres, 4o ¢npoc WIMCHACTCH B NOCTOANIOM
I'I.':ur_'r‘.i‘u-:nt Temie o1 nepRusa K Heproay. B pasa, 2 BHAHAHPYCTCH MOJCHTR, KOTOPI@N OTHHA g Es o1
MIEPBOH TONRKO KONCHHOCTLIO TOPH3ONTY IIAHNPoBaust. B obenx MOACHAX UCABIO (PHPMbI HBAACTCH
MHHHMI3AIU t31epikek. B nepsom ciryuae pemenne safaun oy ucHo B ABHOM BIJC, a BO BTOPOM —
PCLICHHE ONTHMH3ALMONHON 3a/1auH 3a12CTCA PEKYPPCHTHBIM coOTHOMEHHEM. MoXos 13 paBHOMSP-
HOTO PACTIPCACICHIA BE/MUHHLI CNPOCA, MOKCT NOKA3ATHEA, YTO LEICCO0BPasHO HETONL3OBATS Hil-
TYWTHBHO NOHATHYIO CTPATErHIO ACACHHA OTPE3KA NOmonaM (oGheM NPSLIOKEHUS PaBeH cepejuue
TeKyllero HaTepsana cnpoca). B pasa. 3 Ha ukenennom npuMepe DyneT MOKa3ano, uTo TaKas cTpaTe-
U MOKET OBITh Jlaicka 0T onTHMANLHOI. B pasn. 4 peaynETaTh pafoThl NPHMCHCHEL K aHANNY 1Po-
H3BOICTBA KOMITAHHKM Ford go BCCHUJIQ‘:HC-KC.

I. MOJEJIb OTIPEAEJIEHHS ONTHMAJLHBIX OFbEMOB TTPEIOXKEHHUS:
LECKOHEYHBIWM TOPU30OHT TUJIAHMPOBAHMS

| _l.l. MNocTanoska sagayun. HmeeTcs (hupma, nponseonauias Topapul oanoro Buaa. Pupma nianH-
PYET CBOE NPON3BOACTBO HA HCOrPAHHYEHHOE YHEAO OHHAKOREIX O ATHTENBLHOCTH ICPHONOB, B K™
AOM 13 KOTOPLIX OHA NPOMIBOAMT H IOCTABIACT HA PLIHOK HEKOTOPOE KONMUCCTBO Moty KinH. BBCLCM
Clenyiomne oboznavenna: f— ceGecToNMOCTh camHMLm NPOAYKLIAK; p — L€HA PEANH3AUMN CAHHHTE]
HpOIYKUMK (ycTanaBnuBaeTes hupmoii), p = [ O, — konuucerso npc;-'LyKLLH", npoN3BOANMOC (upmoii
B mepuos k; f,, — xonmmuccteo nponykumm, HENPOAAHHOH B rmpnur; k—1; ., = 0~ peduumr npo-
AyKupy B nepuon k — 1; 1, | = 0 — w3buitox NPOAYKUMH B [ICPHOS k; I; h — CTOMMOCTD XpAHEHHA Ol
HOH CIARHHMLLEL POLYKIMN 13 TCUCHHE NICPHOAA; D — ckOpOCTS R — npoykumn® (0= 0 = 1);
G, — NOAMHCCTRO NPOAYKIKMH, NOCTABISACMOC HA PLIHOK B nepuos k (npeanokenue Gupmsl); Gy = Oy,
Gy=I,+0,,k>2; ¢ -craska AHCKOHTHPOBAHNSA JicHeXkHOrO NIoTOKA M3aepucek (pupmbl, o = 0. Koadp-
(hmumenT aHCKONTHPOBaHKS B BRMHCATETCS 0 dhopmyne:

B=1/01+a).
Beauunna cnpoca na npoaykumio HCH3BCCTHA, HO dupMa MMeeT caeayioinylo HHgopManHio.

‘ ® TICPBRIA NEPHOLL CIPOC paseH [ — peanHsalny paBHOMEpHO pacnipeienennoil Ha 14’3 Dl (MR-
TEpBANE L‘IIPE}CEI] CHYHaMHOH BCIHYHHE;

AAIEE CIPOC HIMCHACSTCA 110 JAKOHY FEOMETPHYECKOH NporpeccHin: B NCpHON & cnipoc paBeh Tk '-,
T - re e " ™
rhae 1= 0 - reMn HIMCHCHHSA cupoca. [lpn v = | CIIPOC ¢ TEUCHHEM BPEMEHH YMCHBINAeTCH, a rpH

Y > 1 — ypenmmunpaeres. Ecnu v = | » TGO HMECT MCCTO MOJEIL ¢ HEHIMEHHBIM CITPOCOM.

- M. uBgopManmo, pasmeiennyio na caiite hitp://'www.aulonews.ru
* B paGore (Alpern, Snower, L9587y napamerp 0 NP Ko TR
K cacayioiemy neppony. o namemy muenmo, npeanonoxen
BEHHO, B OUODEHHOCTH 10

HUEUTBEHHOE YMEHLINEHHE WIHIIKE 1POAYKILHH
- ve of obecueHuBalIH NPoLYEILMK Dojee ecTecT-
OTHOMIEHHHY K pAaceMr []I_‘,IIHUM}‘ B CTATRG HPUMEPY C a6 TOMODMIIAM .

DEROMOMHEA M MATEMATHYECKHE METOAB  wom 47 Ma2 2011
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OINPEJENEHHE OMTHMANIBHBIX OBLEMOB TNMPOM3BOACTBA 5

[Mpeanonaraercs, uro (UpMe HIBECTHL
Bce napaMerpsl Momenn: D, D, p, f, h, o, 6 u
- OHII dﬂMKCHpUBﬂHH H ¢ TCHCHHEM BPCMCHN
HE MCHANKTCH. Ofues TPOHIROICTREA (.8

k=1,1=0,[D,D]

B xouue kaxnoro nepuona & dupma, ana- C6nen
JTHIHPYA BCIHYHHY HIITHUIKOB J'II,-l.. NMPHXOOHT K NPETIOHCHIR
OJHOMY M3 ABYX 3aKMHOUEHHIL

o ookl ]
|. Eciii Ha pBIHKE MMCET MECTO Ac(hHilUT A [ﬁ—"* L, Gy D)
(I, =0), To Texyman enuunHa cnpoca Gonpme
J'Jl'lﬁﬂ paBHd KMIHYCCTRY NPOAYELHH, NPpOH3BC- Her
ACHHOI W MOCTABNCHHOH HA NPOALKY B NCPHO Craynait
k,te G, = T 'D. B BTDM CIIYYAC COPOC NEHHT HEJIONPOMIAOCTES
B uHTepBane (G, v 'D]. Yunrhieas namenHe- CayHaii IepenpotssoicTea
HHe copoca, clenyiomee npeanoscaue G, fﬁk_rl:.,kmgm:,‘aqp; Gm:,fhzg_,””]
GyneT sribpano 3 nurepeana [, ¥t Dl].
2. Feii Ha CRAAAC OCTAIOCH HEKOTOPOEe Puc, 1. [imiamiticc kan CTPYRTYPE 0npeacacii

KOAHYCCTBO OPOAYKUNAI (£, ~ 0). T0 Clpoc pa- PR T

BCH PASHOCTH MCHAY BEAMMHHOH NPEIoKe-

aus u mannmkamu: Y0 'D = G, — 1. Cnenosatensho, obbeMbl NIPEAROKEHHA GUPMBI B MOCIEAYIONINX
AepHOIaX BEIYHCIAOTCH no dopmynam:

Goo =q|.-1 D G, = r-.-ID G'HJ_TH':D

Jleiicrena dmpael mokazansl Ha puce, 1. B navane kamioro nepuoaa dupma npoHIBoaHT HEKOTOPOC
KOMHHCCTRO MPOAYKIHA 06heM TPOH3BOACTREA BHIOHPACTCS W3 MIBCCTHOTO HHTepRana cnpoca. [MTpouz-
se/leHHAR NPOAYKIHA M GC OCTATEM (CCIIN TAKOBLIC HMCIOTCH ) (POPMHPYIOT NpeanokeHue GHPMBI B [aH-
HEI neproa. B koHue NepHoaa aHATHINPYETCH KONHMCCTRO MPOYKUNK, ocTagueecs Ha cknane. Ecan
OCTATKOB HCT (c;]yq:lji I1C,uDllpUH'_ﬂiUH,L:‘l'na). TO B JAHHBIA NCPHOA MMEN MCCTOD J_T,c{ljlilll,l.l'r IPOAYKLHH.
Taknm 0GpazoM, COKPALLAA HHTEPRAI Cnpoca, GUpMa YTOUHACT CBMO HHPOPMALNIO 0 BEIHMHHE CIPO-
ca, M B cacay ol nepuon odbemM npou3BoAcTBa OyacT BuGpaH N3 COKPamEHHOro HATepRana. Ecau
KC Ha cknane obpasoBanHck HCHYNCBBIC OCTATKH (cnyyail Mepenpou3BOACTEA), TO B JaHHBIH TIEPHON
ofsem npeanowenns bun Gonpme cnpoca. B srom cayvae gHpma y3naeT TOMHYIO BEIHYHAY CIpoca, H
B MOCHEAYIOWNE TEPHOE TTPOHIBOCTEO Oy/1eT NNAHHPOBATECA TAK, TTOORI 00bEM npeanowenua fup-
Mbl GbJl PABCH HIBCCTHOH BCIHYAHE CpoCa,

Pacemorpum cayuaii, KOrAa CAIHHCTBCHHEIM HeTouHHKoM HHdopmanmi o dakriucckoil senmunie
cripoca SRISIOTCH 0CTarky npoaykunn. O6pazoBanKe OCTATKOR TAPAHTHPYCT ONPCACIEHNE TOUHONH Be-
JIHYHHBI CNPOCa, HO MPH 3TOM BOZHHKAIOT H3ICPAK KN, KOTOPLIC (MIPMa NOHECET B Pe3YNLTATE XPAHCHHA
NPOYKIHH # cC 00CCUCHHBAHMA K cncaylouiemy nepuody. Takum obpasom, Ans CHIMCHHS H3LEPKEK
(PUPMC HYAHO CTPEMHTBLCH K TOMY, YTODBI OCTATKOB HA CKIAJC ObLI0 KaK MOIKHO McHeIne, Bynem cun-
TATh, UTO B KaKABLIH neposl £ BOAMOIKHOE KOMTHYCCTEG HATUILIKOR .IF.,' TAKOBD, UTO HX MOEKHO [TONTHOCTRID
NposaTh B NepHoi k+ 1. Jlokasem, 4To a5 ¥T0ro J0CTATOUHO NoTPedoRaATE BEITOIHEHHS CNCAYIICTO
YCIOBHA:

(1+7)}D=D. (1)

JleHCTBHTEABHO, NYCTh B NEPHO A HA CKIajle BOSHHKIN H3NALOKA [, = 0. Cnpoc g nepnon & + 1
paged YD, N03TOMY AOCTATOUHO NPOBCPHTE, 4TO Y ‘D=1

DL =¥D-(G-¥'Dy=v" '0+1)D-G, 2+ '((1+7)D-D)=0.)
Yenosue (1} ABAHCTCA KAKHMCEBIM B PACCMATPHBACMON MOACIH, TAK KAK NOJIHAR NPOJIENKA HIUIKO R
B CACAVIOMCM MEPHOJIC YIPOCTHT BHA wencEoi Ll)}’HKII,HH OHTHIIACMBIX H3ICPIKCK, M1 atoro VCITOBHS
H |J|]||-EIH[11IIE] MHHHMM 3AIIMH H'Ult:r}}]ct_‘ri CNCAYCT, MTO BOZHUKHOBCHHWC WAINIIEDR NPOAYELWH BOIMOEHO
NHIIE OJIHAMLBL, B CEAZH ¢ UeM 0DLeMbl HPOMIRONCTRA H 00LeMEL NPEANIOIKCHAA CORNANMIOT BO BCCX
NEPHOLEX, KPOMC OJIHOIO, — CACAYIOWICIO 34 LIEPHOAOM, B KOTOPOM NPOHIOWLIO NEPCNPOMIBOLCTRO
npoaykini. Qbosnaunm uepes N — HOMEP nepuoia, B kKoTopom Dhia PCaIHIOBAHA HC BCH TPOAVKLLNS,

FEOHOMHAEA H MATEMATHYECKHE METO/IEI rom 47 Ne2 2001
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6 BYXBAJIOBA, METPYCEBHY

Toraa 06beMbl POM3BOACTEA i 0OBEMBI IPEUTOKCHHA CBA3AHL CIEAYIOUINMHU GOPMynany-:
Q=G ;Ov=Cy One1 = Crnu = Iy Onea= Gyanion

B xone necnesopanua MogenH mel OyAeM HCKaTh 06heMbl MPCATOMKEHHI. 3Han BECNHYuHy NPEAIo-
WHEHHA 18 JAHHOTO LEPHOMA H KOIMHYECTEO NPOIYKLUMH, HC PCaJIH30BAHNON B ”p"-"UJT’l}’LLlCM ncpHoIE,

hHpMa merso cMomer ONPEACTHTE YPOBCHE NPOHIBOACTEA A (POPMHPOBAHHA 0DhLieag TIpE o KEHHH,
YAOBICTREOPAIOLLETD COPOC.

Hasosem donyemunioii cmpamezueii ofbemos npedaoxcenus naGop uucen §= (S,, S, ...}, Fhe

k-1
S [_Q, D] U S e[S .7 Dl k=2 ObbeME NPeAnoKCHHA HA OCHOBC CTpaTeryy § poluHcIi-
HOTCA 110 IPaBHmy:

— KOITHYECTRO NpoAykuuu G, NOCTaRIAEMOE Ha NPOIAKY B NSPBOM NCPHOIL, paBHo §,:
~ B cayuae nedmmnTa npoaykusu B nepaoa k — 1 (1, , = 0) suibupaem G, = S

~ B eny4ac H3bbitka npopykuun B iepuon k — 1 (J, , > 0) smbupacm G, = v"'D, 1 = .
Obo3na4YnM gepes S — MHOKECTBO JOMYCTHMBIX CTpaTeruii:

{8:5:(.9,,53, .)|s,€[D. D} s, €[S+ ' D) kzz}.

L1, Hzdepaicku om pedonpouzeodemsd o Repenpouzendcmed. J1o MOMeHTa BrigpmeHM#A TOH-
HOH BEIMUHHBI CNPOCA HMEET MECTO OfHA M3 ABYX CHTYalUMii: HEJAONPOMIBOACTBO Min nepernpons-
BOACTEO. B meppom ciyuae dupMa TepnHT M3ACPKKM, CBAZaHHRE ¢ AchHUNTOM npomykUHH Ha
PBIHKE, BO BTOPOM — W3ICPHKH, CBA3AHHLIC C XPaHCHHEM M OOCCUCHHBAHMEM OCTatkon. BbiBeleM
(Gopmynp 1 Beruucnenus u3ACPKEK 00OHX BHIIOB NPN 3a0aHHOM CTPATCIHH 00LCMOB NpenOKEHHS
(5, 55, ...

Paccmorpum nepuon k. Ecan B nem npousomno wenonpoussogctso (5, = G, < ¥ 'D), o nenono-
AYHCHHAA B 9TOM NEpHOAE NMPHOLLIEL PHPMEL (ANLTEpHATHBHEIC H3ACPXEKH) paBHa (p — H(Y"'D — S5).
Brramconm men HYMHY H3JIepACK B cnydae [epenponisojacTea (5, = G, = v D), cBA3aAHBIX ¢ NPCHKAe-
BPEMEHHEIM NponssoacTEOM niaukos [, = S, — v*'D B nepuon k, a ne B nepyoa k + 1. B cuury 1pes-
NonokeHHA (1) 3TH MINMINKK MOAHOCTED peannsyioTes B nepnoa & + 1. Ha npowsponcrso B nepuog
k Ornina 3aTpauena cymma f7,, a Ha XpaHEHHE — hi,. Tlocne npofamy MINHUIKOE B nepuon &+ 1 dupma

AoaIyHacT sppytKy pil —E’}f,g- JIHCKORTHPYS TOCNCAHIONW CYMMY K CPHOY k, nony4qaem dopMyty I
HPHOBLIH OT NPOIAKH HANTKIIKOS /,;

(Bp(1-8)—(f + 1))(S, — ¥ D). (2)

Ecnu 6ur (upma npoussena winHmKK f, B nepuon &+ 1 v B 3TOM Ke NEPHOIC MX peanmn3oBala, To
npuGBIL GEia O parna (p — f)],. )IHLHmlTprH ITY BEIIHYHHY K NepHoay &k, nomyvacm:

(Bp-1))(S, ="' D). 3)
Briuutas BEAMUWHY [’2} H3 {3)‘ AOAYUACM W3ICPHEH [1]}IpMI=J OT NEPeNpoOH3ROACTBA L
(Bp = - Bp(1=8)+ (F+I) (S~ ¥ DY = (Bpd — B +/+ IS — ¥ ' D).

OGoznaunm qepes o, — wagepxcy MupMel B neproi . B apHcHMOCTH OT PCIVILTATOR NPOJAE OHR
P ! JCp P pPCsy I
BRYHCIAI0TCS 10 hopMyne:

Ay D — 8,) — neponpouseoacTeo B nepuon k;
€= :
B(5, -*f’l' ! ) — HENONPOHIBOACTRO B nepHos k;
tned=p—f,B=PBpd—ff+ [+ h.

1.1.2. 3adaua ommaray., OB03HaMHM Yepe? ¢ — CYMMAPHBIC HIIEPMKKH (PHPMEL, JIMCKOHTHPO-
BAHHBIC I NIEPBOMY nepuojLy; £ — ONeparop MATCMaTHUCCKOID ORHIAHNA; A=D - D — nnuny weTep-
BANA CIPOCA B NEPBOM nepuoge. MareMaTHUCCKOE OKHAAHHE CYMMAPHBIX HIICPKEK BBIUHCAACTCA

AKOHOMHEA M MATEMATHHECKHE METOABL  rom 47 MNe2 2001
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OINPEJENEHHE OMTHMAJNBHEIX OFBEMOE TMPOM3IBOJACTBA 7

no gopuyne:

, T
5,=D> -;‘*.

S
Ele]=P(D=D<§)E[c|D<D<S§ ]+ P(S; < DE—E)EIC‘
o - T

(4)
+P(—isﬂzi)5 ¢ igﬂfﬁ =
v ,},2 J ¥ _‘,2
Jlance yneM paccMaTpHBATE CIACAYIOILYIO 38089y ONTHMHIALNN:
E[c] ~ min, (5)

e S€ S ={S= (St Ss ) |S €[ D. D} Sielvsi . ¥ ' D] ;;zz}_

[lo yenosuio 3anayn cnpoc [ B NCPBOM [IEPHOAS — PCAJIH3ANHA PABHOMEPHO pACTpelencHHOI Ha
uHTepBaie crpoca [0, D] cnyvaiinoit Benwuunel. [Moncrasngas B (4) GopMyiibl i BEPOATHOCTEH U
}'CJ’IDBIII:JX MATCMATHYCCKHX OKH}IEIIIHH‘ MOJTY acM:

.52"]'
Elc] = -i—m& - Y)dY + if (A(Y = §,)+BB(S, = y¥))d¥ +
5
.\'3;"‘{:
k[ (A -8 BAGEY ~ )+ B BS, - P )Y+ -
Faly
¥ 3] Sy .l‘__l
= i jm& - Y)dY+ J-A(r - 8)dY +Li f B(S, = yY)dY + J A(7Y = §5)dY |+
o A ) Sy
.ﬁ't.-';-z n
FE f B(S, — ¥ Y)dY + f,-iw-‘ ¥ —8§,)dY |+ ...
A 4 J B
Sz e

[Meproc craracMoc — OKHIACMEBIC HIICPIKKH B MEPBOM MEPHO/E, BTOPOC — MHCKOHTHPOBAHHEIC K NTEp-
BOMY NCPHOIY OAHAACMEIC HIIC[NEKH BO BTOPOM Deproae u 1./, BeluHCcaas nurerpalisl, BHBOIHM thap-
MYy N8 CYMMAPHEN O HIHACMEIX H3ACHIKCK, AMCKOHTHPOBAHHEIX K ACPBOMY MEPHONY!

i ! e . B 2 A(T 2
Ele]=—==|B(5, - D) +A(D - §,)* |+ ——| B(S, — 15, +4(xD - §,)° |+
(e =5 5[ BeSi - DY+ aq N ey LOES RS ]
‘ (6)
B ' 2 e 2
——|B(S; - ¥8,)7 + A D - 8]+ ..
207
MHocne IIPCHG]JHE(}]!EHHH ['l]}-'][ll.'[I,IrIH HAACPHCK EICT Jagaqa ONTHMH3AUHA NPHHHEMACT BHIL
S I P PRSI I A o 2
E[fI_E[B[‘S!_Q} FA(D - §)) [' 11‘1;(7) IH(Si‘ AYEED B
|/1(~r* 'n. S*}J‘—- min. (7
¥

re S € :':=1l5‘— (5. 5, ___1]5;, = [p. u]; Sy e-:|~,-5,1 o 'u|~ A?:?_}-.

DKOHOMHEA H MATEMATHYECKHE METONB]  tom 47 Ko 2 2011
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8 BYXBANOBA, MNMETPYCEBHU

B sanaue ontuMusanyy (7) BO3MOAHA CACAYIOWIANA 3AMCHA NICPCMEHHOI: 3; = 5',.1.1"' % k=1 Mo-
CJI¢ TOH 3aMCHEI 33]a4a NPEBPAIIACTCA B 3a/la9y ¢ HCH3MCHHEIM BO BCE MEPHOJL CIPOCOM M “Koa-
GuumentoM auckoRTHpoBaHHA", pasubiv Y[, Pesynerare, monyuenusie B paGore (Alpern, Snower,
1987), npumenuMbl K npecoGpazopanuoii 3aaage Tonbko Aad cayyas ¥h < 1. Oanaxo B naweii paGore
MEI CHHMAEM 3T0 OrpainucHne,

L2, OnraManbHble 06LeMBI NpeLiokenna. Breenem Gopyyny AAg BRIYHCICHHA ONTHMAILHBIR
00BEMOB MpEAIOKEHHs B Kaaiblii nepuon. JUid 3Toro AOKAKEM CHSAYIONME JCMMBI, ABISIONIHCCS
CBOHCTEAMH HCCASLYEMOH ONTHM H3aHoHR0H 3ana9u (7).

Nemma 1. [ing yeresoli dhynyuu sadauu (7) awnoanena ciedyViowas oyenka:

min E[c] =V,
se5

2de V — noredicumensitbill Kopers Keadpamnozo ypasnenis

BV +2M(A+B - BBV — A'AB=0 (8)

i pagHo

V== DA +B-+BB)+ A (4 + B —1BB): +4vB4B Jidvp. ©)
HOKHTIHJ'CHHCTBO JCMMELL IIPHBCHCHD B TlpHﬂOH{cJIHH.

Jemma 2, [Tycme f > 0 — memn wavenenun cnpoca, a [D, D] - unmepean cnpoca, yooeiemeopsio-
wu yenoeuro (1). Paccmempum ciedytowgue 3adauu onmuMusayuu;

) 2adaua (7) ¢ dhurcuposannsin ¥ v unmepearom cipoca [D, D];
2) sadava (7) ¢ mem aice ¥ u edunnunsim wimepeator chpoca [0, 1],

Obosnauum sepes [\ miosicecmeo donyemumpix pewenuii smoii sadayu. Kaxcoomy (S, 5y ...} €5
nocmasium 6 coomeemcmaue gekmop (A, hy, ...) € N\ no npasuay:

S\ =AN+D; S,=AN+1D; §5=AMHTD; ..
Tozda, ecau (S, 83, ...) €S sanremen onmumarsibim pettenien 3adayu 1, mo commeemcmeay ol
gexmop h; ?\;, L EN — onmmumvanbuoe pewenue sadavu 2, 1t naobopom.
HoKasarensereo IeMMBI NPUBEACHO B IPHIIOKCHHH.

J—[QMMEJ. 2 YCTAHABIMEACT CRAEL ML-JKJ[Y ONTHMATBHLIMH pCI.I'.'[CI[HHMH FAMAY OMTHMMIAL M [n ciay4dac
HE CYNICCTROBAHMA) B 00wieH NOCTAHOBKE W A8 CAHHAYHOIO HHTCPRATA COPOCA.

Jemma 3. Heobxooumoe yenoawe onmumansnocmu pewenun zadauu (7). Ecau 6 zadave (7) cyviye-

. L] L y " v
cmeyem onmusanvnoe pewienue S =(S\, S,, ...), mozda ona ofvenos npedroxcenun S; npu k=1
SHIHOIHEN B paGencmea

Si=¥ '(D-A1-X)), k=1, X =Ne[o]l]. (in)
JlokasatenkeTBo AeMMBI NpHBEIEHO B MPHIIOHEHHH.
Hcrionbays memmir 1-3, Moskno noxasars, TEOPEMY.

Teopema 1. 8 YCROBUAX Modeny onpederenus ONMUMATbIbIX 0bbeMos Hpednovcents ¢ ciyvae dec-
KONEUNO20 COPUSONMA MIGNUPOGANUR CYuj ecmeyen eMuNCMBERNOE PEUIETIe ORMUMUIAYUONIOT 3a0a4T

(7) - enmumarsnas om pamezun § = (8], S5, ...) € 5, 8 komopoti obvenst npedioncenus S, npu k=1
BOUMUCTAIOMER 7O OPAIVTaM -

Si=v YD -AQ-N)) k=1,
riae

N =8B A B+ (A 1 B YBB)? 1 4vBAB )i24BB.

" Mut fuaronaps PELEHTEHTY 30 YTO SaMeuanHe.

IKOHOMHEA M MATEMATHUECKHE METOfbl  vom47 pMe2 2011

https://docviewer.yandex.ru/view/1173472287/?page=26&*=LDbkLgX2eY 8t%2Fj8ukkn6jqv7%2FtN7InVybCI6InlhLWRpc2s6Ly8vZGlzay%2FQ... 11/143



31.03.2021 Economy_2011_2.pdf

ONPEJENEHHE ONTHMANBHBIX OBLEMOB TTPOM3IBOJICTBA 9

Huckonmuposannble Kk Nepsomy nepuody odcidaemsie usdepacku 8 nepuod k u ebujue oacudaembie
LEAEPNCKN [aGiing:

. B&h”+.4ﬂ l—hj
2-29B(1-A")?

Chacudaemple oomanici HEPHUI} koo (J‘ﬁii{.ifé" ONcHdaeM e Cmaniki Gl YUCTAIOMCA 1o prp.Ll'_'l{-'J'fa'.l.fi:

Elc.]’ = 0507 '8 '[BA2(1-A)* 2Ha(1-A)Y] Efe]

E[R) = 05AY "W 1-20% 2 BT =05AM7 Dy (1- A0
k=1

JoKa3aTcleCTBO TCOPCMEBl MTPHBCACHO B MPIIMGKCHHH.

Henoaszosanne }"J'BCPH{MCI-EHﬁ TEOPCMBI | B YOPABICHHHE NPEANOIATIACT BRIMTOITHEHHE CIENYIOMIHX
1marosB.

|. Onpeaenesye JUIWABI neproga. JauHA 0JHOTO NCPHOAA TODKHA DBITE JOCTATOMHA IS MPOH3-
BOCTBA NPOAYKILHKA, PACTPEACICHEN CC 10 TOYKAM CORITA M AHANNZA HTOTOR PeaiiIaliim.

2. PacueT uHTCpRana cnpoca B nepsoM nepuone [, D], a taxae Temna HaMeHeHHs cnipoca . Jlan-
HBEIC 0 CMPOCY JA0IGKHE YIOBISTBOPATE yenoemo (1),

3. HaxoxacHue OCTANbHBIX NAPAMCTPOB MOACHH: ccOCCTOMMOCTH CMHHLUBI NPOLYKUMH [, LCHB
peaiuialMn p, CTOMMOCTH XPaHeHNA /i, CTABKH JMCKOHTHPOBAHHA ¢ ¥ CKOPOCTH oOecleHHBaHIA NIPo-
AYKIHNA .

4. BriupcneHne onTHMaNbHEIX 00LeMOB nIpenoKeHH Gy, OHIACMEIX WINEPAKCK ¢, H OHHIACMBIX
yporueii ocrarkor £, no gopMynaM TeopeMel 1. 3Hasg onTHMaNLHBI 00beM NpeIoKeHIA W PEIVIRTATE
Npofiak B TCKYICM NCpHOAC, {!.'IH P HAXOOHT OITTHMEN LHEIT 00LEM IPOHIBOIACTRL I8 CACOYIOUIErO
HCpHOIA,

Teopema | paeT orper Ha BONPOC 00 ONTHMANBHEIX 00bEMaX NPELAKEHNA B CJIVIAC OSCKOHCUHOTD
ropH3oHTa NAanHpoBaHHA. TIaBHLIM NPCHMYILCCTEOM PCIICHNA B OCCKONCHHOM CAYYAS ABTACTCA €0
anuch B ABHOH (hOpME, 4TO SHAMHTCIRHO 00NCrY9acT NPOUSCe AHANH3A 3TOTO PCIICHHA.

2. OTNPENENEHME ONTHUMAJIBHBIX OBBEMOB TPEMJIOWEHNMS:
CINYUYAN KOHEUHOTO IOPHU3OHTA TIAHMPOBAHHA

Mpu apanuic iy an KOHSYHOTO TOPHIOHTA NIAHHPOBAHNA BCC YCIIOBHA IPCALIYINEH MonenH co-
XPAHAKTCH, 38 HCKNHOYCHHEM OIHOTO — TUIAHHPYCTCA NPOHIBOACTBO Ha T 0AHHAKOBBIX nepuoos (7' < o).

2.1. MocravoBKa 321494 U HAXOERIEHHe 0FTHMAILHOTD pelnennn. Tarwe kax n PankIme, mpei-
MojaracTcs, 4TO CMpPoc B NCPBOM Nepuoac [ — peanniaina paBHOMEpPHO pacupeaciennoii na [D, D]
cayuaiinoii sennuunst. B nepuon k cnpoc pasen ¢ ', rae ¥ < 0 — temn wamencuus cnpoca. M nycte
BrinoHACTeA yenorne (1): (1 +v)D = D,

Mupma MPOHIBOIHT MPOAYKIHIO ¢ CCOCCTOMMOCTEIO U NPOAACT ¢E N0 LCHE F 30 eIHHHIY TOBapa,
Mpeanomkenne GUPMBI B Nepuo & (hopMHPYETCs M3 NPOMIBCACHHON B YTOM HEPHOAC TPOAYKIHK ()
u octatkos [, . Ecouw /=0, 0B m,mmu k Owina pacnponana Bes npoaykims. B arom enyuae pupma
TEPUHT AIETCPHATHBHEIC HLICPKKN: ¢ = Ay D - grne A =p—f

Ecnu /= 0, To B ncpHon £ HMEII0 MCCTO NMEPCTIPOMIROICTRD NPOAYKLHH, (hupma TepinuT daxTi-
YECKHE WIAEPHKH ¢, CBIIAHHEIE C XPAHCHHCM NPOJVEILHN (f 38 ¢IHHHIY) B ¢e ODCCICHHBAHHEM CO
CKOpOCTLIO O: ¢, = B(G, — ¥ 'D), rne B=[pd — [if + £+ h.

[Moene T neproaoe (7 < =0) (UpMa ORDKCTCA B OJIHOH B3 TPCX CHTYaLHI:

- BO BCCX T NCPHOAAX UMESIO MECTO HELOTIPOMIBOACTRO. B kamnuii mepron dpupma yrounsna wu-
(hopMALIHIO & CTIPOCE, HO TOYHY IO eT'0 BCJIHYHHY TAK W HE onpeacnnna;

PRAaMeTHM, UTO IIPH ”'-m”'l:‘l""": AHAYCHHAX HATNBHLIX NapaMeTpos Mouean (Ko i Y = 1) obmme owen
JACMBEIC OUTATER BO] 1Lr] L‘JI1||I- L“Tl HKOHEYHHKIMHL hlr‘[hl L Es TR AT LAPHE ]1L |LI.;"||§;_[||_} VPO MU AHWE.

AKOHOMHEA H MATEMATHUYECKHE METOHBL qom 47 Ne 2 2000
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10 E¥YXBAJIOBA, INNETPYCEBHY

—snepuon N =1, .., T— | nponsonmno nepenpoH3BoACTEO NPOAYKIHMH. B atom cnyvae gupma ye-
Neaa MmoMHOC TR pPCANH30OBATE Dﬁpa&{llsaﬂ[liﬁc{;ﬁ OCTATEH 0 OIPEACTIHTL TOHHYH BCIHYHHY Cripoca;

— NEepPenpon3BOACTBO NPOHIONLIC B nepHoj T. JT0 03HAYACT, YTO K KOHIY rOPH3OHTA NIaHUpoBa-
HHSL (pHpMa yIHACT TOYHYIO BENHYHHY COPOCA, HO NPH YTOM OCTACTCA HEPEATHIOBAHHAA NPOMYKIH,
Ipeanonaraem, uto GupMa peanuayer >t octaTkd B nepuon 7 +1.

AnanornaHsiM 0Opa3zoM cHOpMHPYCM MHOMKECTBO JONYCTHMEBIX CTpaTeruii 5;
Ses5= {.s*= (1. 8 ..., S |5, € [Q, 'Jii]; = [Tsﬁ. = 'EL ke ;}

[MogTopss npeodpaioranis, BLITOMHEHHELE TS NpeARAYIIEH MOACTH, MOJYYACM ONTHMHIAIHOH-
HYIO 337184y MOHCKA ONTHMANBHOH cTpareruy o0bLeMOB NpeiloKeH

B k-1
[B(S, - D)* + 4D - 51)]+—Z(E) [B(S,—¥Sc 1)? +AGH* ' D ~ 8,)%] = min, (11)

Ele] =
2A 5

L
24

e Sea={5—(s],...,Sr}lsle[g,'ﬁj; sxe[m ST "5], kel2, ..., T]}..

Hna sanaun (11) eepra cnenyroman TCOpEMA.
1Cﬂ|JEMd 2. B PCROEUNY Modeny OHP'E:'(}{ AEHHUA OHIEMGTENBIX 00beMos J'?pr*{)'a'.'} MeenuAa 8 cayiude

Koheunozo 2opusonma nranuposanus Cyupecmsyem eOUHCTISERHOE PEMENIE ORIMUMUSAYUOKOI 3a-
f}ﬂiﬂf fjf) — ORMUMELT B Ffﬂpﬂ-’n{. A S = ( ?l oy R T} E Lj' KOmMOpan AGARSMCA pette e CUCrieM by
AUHEl LI VPagHenu;

(4+B+1pB  -pp 0 0 (s, ) [4D+BD
-8 A+B+y3B -BB 0 $, 1AD
0 B A+B1yBB 0 o || s ¥ AD

D D ﬂ ‘;I +£ -4 TH'B —B.llrj .S"'lr | TT d J'TJ_F_}

0 + - Y

0 0 -8 A+BJ[ S, Y 'AD

Hoavwennan cue
) CHEMEMT MONCERT (bl mh PeMena MemodoM RPOZOHKH 1 TMeen petienie:

T-1
+ Y __AD+yBy,

5= Boy . _ -
’ A"B_TBHT ' ! _”!"‘“Ti'll '_E’JHI:I ! T_Ij---.|]_
Hpozonounse
PozoROHBIe KOIhhunuermy ebnHCIRIOMER 10 oppyTaM:
I = —:
A+B+yBB’ A+B+BB
lrlllH-I == [EB

A+B+vpB —yBu,’

CVAD 4By
v, =" 'Y VAl ..L i=2, ...,T-1

A+B FYBB - vBu,’

Hokasarenyerpg 1
WTED reopeMpl NpHBCICHO B NPMITOMEHH K.
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SKOHOMHKA M MATEMATHYECKHE METO/LLI ront 47 Ma 2

QIPEJAENEHHE OITHMAJBHBIX OBBEMOB TTPOM3BOLACTBA 1

3. CPABHEHME CTPATEIMH

B mpeaplayllux pasaciax Mbl NPOAHANH3HPOBAIH ABC MOJEIH [I0MCKA ONTHMANLHLIX 00LCMOB
npeaIoKeHHs PHPMBI B yCaoBusaX HHGOPMaLMOHHOIl HEoNPEACICHHOCTH CIIPOCa — ¢ KoHeunsM 1 Gec-
KOHEUHLIM FOPH30HTaMH MIAHUPOBAHHA. B 1aHHOM pasjeie pacCMOTPHM HHCAOBOI NpUMeEp H cpas-
HUM pa3fiHuHble cTpaterun. B Kasaplii mepuoj Hanay4iMM ¢ TOYKH 3peHMA H3gepxkex Oyaer npea-
noskenue, 06bLEM KOTOPOIrO paseH Tekyulel BeaHuHHe cnpoca. TTOCKOIBKY CUPOC B Kak bl NepHoa
¢dHKCHpoBaH W ABASCTCH peanH3alHeil paBHOMEPHO pacupeieNCcHHON Ha HHTEpBANe crpoca ciyyaii-
HOH BENHYMHBI, TO CPEAHCE 3HAUCHHC CIIPOCA COBNAJACT ¢ cepequuoii murepeana cnpoca. IlosTomy,
E(pUMC ABYX TMOITYHCHHBIX PEII!C{.: I.,'.Tpit’l'ﬂ]'ui’i, CCTCCTBCHHO MOABCPIHYTh dHATHIY T]'J'{!Thlﬂ OUCRHIAHYHK)
crrpa'rur}{m AeneHHHA U'I'FIC?KH MNOIMOIamM, II[JH ICDTL"PPOITT D'S'LCM I'[['.IC,"[II{‘.I}KCIIHH p?lRCH CCPCI{HHC TCK‘_‘,’]][G]‘O
HHTEpEaNa Cipoca.

Mon0%HM CNEAYIOIHE 3HAYSHHA TaAPAMETPOB MOJCHEH: ropH30HT NIaHHpoBanns T = 4. nHTepBan
cnipoca B nepeoM nepuoae |10, 20]. Temn nimenenus cnpoca ¥ =2 (enpoc Ha NPOAYKUHIO (PHPMEI
yeenuuMBacetes ua 100%); JaHHEIE 10 COPOCY VAOBICTBOPHIOT YCA0BHIO (1); coOECTONMOCTD CAHHHILE
npoaykuny £ = 16; ycTaHOBACHHAs (UPMOI LICHA PCANH3AIHH CANHUILI TPOIYKURK P = 18] CTONMOCTD
XpaHeHus CAMHALL MPoAyKIHH A = 10; ckopoets obccucnnpanns 0 = 0.2 (npogaka OCTaTKOB MPOAYK-
UMW B CACAYIOLIEM MEpHoae OYACT NPOH3IBOAHTHCA ¢ AMCKOHTOM B 20%): CTaBKa AHCKOHTHPOBAHHA
JICHEIKHOIO NOTOoKa moreph Gupmel o = 1,

[To arum JAHHLIM HAXOIHM KD:ldldnltumHT AUCHOHTHPOBaHIA B 1 xoncranTe A, B, A:
B=1/(1+a)=0.5 Ad=p— =2 B=Ppd-Pf+/+h=198;, A=D - D=10.

MmewTes clelyoIHE CTPATENHH;

1) onTUMansHag cTparerud S™° aia mMoaeny ¢ GecKOHCUHLIM TOPHIOHTOM [IAHHPOBAHUS, KOMIO-
HCHTH KOTOPOH BBIMHCIAIOTCA 1o (hopMyNnaM U3 TeopeMsl 1;

2) onrumasnbias crparerns S WIS MOICTH ¢ KOHEYHBIM TOPH3OHTOM TINAHHPOBAHHAL cTpaTerus S
SABAACTCSA PEIICHHCM CHCTCMBI JIHHEHHBIX YPABHEHHIT, NPHUBCACHHOI B TeopeMe 2

3) cTparerms JACACHHA OTPE3KA nononam S, npu KoTopoit 00beM Kak 10r0 NPSMIMKCHHA ONIPEIeIn-
CTCH KaK cCpeiiba TCKYUIETrD HHTEpBaIa Cnpoca:

S =15, +0.5(v 'D -5, )=...=¥ "D -A2Y, kz2.

Bomucanm obbLeMBb OPCAJNOMCHNA, ORNAACMBIC HIACPKKN H OCTATKH 1A UCTEPCX TICPHOAGB.

Obnemp npenoikenns. B rabn. 1 npeacrasnenbl 00beMbl NPC/ANOKCHHA TPEX CTpaTerui A ve-
Teipex nepuoaos. Ha puc. 2 suanm, uro .5‘;" = S; ana kaxaoro k. 3To cBOHCTBO OYIST BRINOMHATLCS
NpH MoOLIX AOMYCTHMBIX JHAYEHHAX MAPAMCTPOB MOACIECH, 4To ClefyeT H3 OTIPEIENeHH CTpaATerii

S™ u §. Jlna nanuoro npHMEpa BulnoMteHo, 4to S, > .5'2“' > 53

Tatvimma 1. ObbeMel NPEIOKSHHA JUTH TPEX

' k
CTPATErHH 4 o 4 -+
Hepsoa ' 5 .1 31 ' i
N I N . D o - .Iq.:x'
n 1236 | 1271 1500 o | . L ‘ 1%
2 27.90 2938 35.00 L
|
3 50 71 74 52 75.00 1joe { ; 5,
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Tabnuna 2. [IpusencHias BENHYHHE OKHIAEMEIX

H3JEPHER ANA TPEX CTpaTerHii 2
- 4
[Mepuon 5 e 5

34 4. B - - - 45 .
| 11.35 12.60 27.25 %)
2 6.16 6.69 6.81 B : '
3 3.52 3.55 .70 1 o E[cy]
4 2.54 1.89 0.43 0 2 4 & 8 1012 14 16 18 20 22 24 26 28 30
b 23.37 24.72 16.19 Puc. 3. [IpnBcacanas senmaHia EHIACMEX HEIEPHEK

L = 5 e ANA TpEX cTpaTernit

Omuaaembie H3Iep&KH. PaccMorpiy cTpaterio S € 5. JIHCKOHTHPOBaHHAA BCIHYHHA OAHAAC-
MBIX TIOTEPE M4 cTparerdu 5 B nepHod & BEIYHCIACTCA MO (OPMYIaM:

E[L'|]=ﬁlﬂ(37 -g)9-|-,4{E—.s',}1i, k=1,

Z, Bﬁ.-l
F-TCA]—F

|B(S, -8, ) +A( ' D -85,)°], k=2

[Moacrapnad B 9TH (POPMYJILEL JAHHBIC TIPHMEPA, MOAYYAEM BEJHYHHEL OKHAACMBIX HIJCPHCK I
TPEX CTPAaTerHii.

M3 rabu. 2 u puc. 3 BuiHO, 9TO cTparerus S, HCCMOTPS HAa MEHBIUME H3ACPIKKH B TPETHLEM M MCT-
BCPTOM [ICPHOAAX, NPOHTPBIBAET MO CyMMapHbIM u3gepmkam. J10 obbscusicrea donblunm obLeMoM
npeoAenns B nepsom nepuoae. Cpasausan crparernn S u S™°, BHANM, 4TO ONTHMAJIBHAA CTPATCT U
A1 KOHEYHOTO MOPHIONTA MIAHHPOBAHKA S° HE BO BCCX NCPHOMAX HMEET MUHHMANBHEIC OHKHIACMEIE
u3gepakd, Tem He MeHee, CyMMapHas BCIHYHHA H3ICPKEK OKAIBIBACTCH MCHLWCH, uem B Beckoned-
HOM crydae 5™, Gomee wem Ha 5%.

ﬂ:-im.uaehlme HIMHMIKH B [TCRHON Jif A CTPATerum = S BLIYHCHIOTCH 110 (I]an}-‘.ﬂaM',

Ell1=5=(Si- D), k=1,

s 1 z @
II‘.[IA.]—F{SL—TS-&. l] 3 ke_Q—

T

H npacTasincHe! B tabn. 3 v na puc, 4,

Onrumanseag crpaterus S B KKkl Mepuoj HMeeT MEHHMATLHEIE 0 HIAacMble WRTHILKH, B Pe-
IYALTATE HErd MHHHMANLHLIMH OKA3LIBAIOTCA M CYMMAapHBIE H3IHINKH. 10 0ORACHACTCH MEHLITHMH

Tadawua 3. Owugaemble HIIMWKH A8 TPex

cTpaTerdi
k
[Mepuon s g F 4 : +
1 0.28 0.37 1.25 31— — —{ 5,
* 5
2 0.25 .39 (.63 5 5
1 maio m A7 A ) B

https://docviewer.yandex.ru/view/1173472287/?page=26&*=LDbkLgX2eY 8t%2Fj8ukkn6jqv7%2FtN7InVybCI6InlhLWRpc2s6Ly8vZGlzay%2F...  15/143



31.03.2021 Economy_2011_2.pdf

= } WL | LT W l ! | | | ‘ | | | I | ‘ | ! | - ~|E|’_J{&]

4 0.00 0. 44 16 i T (B T 1 T T T f T
. 000 010 0,20 0,30 0.40 0,50 0,60 0.70 0,80 0.90 1.00 1,10 1.20 1.30
X L 0.81 [.6] 2,34 .
— e e e e e e Pue, 4. Osmnaesbie HUIHINER A28 TREX CTRaTer vl
IKOHOMHKA M MATEMATMUECKHE METOALI Ttom47 N3 2011
OMNPEAENEHHME ONTHMAJIBHBIX OBBEMOB TPOH3IBOOCTBA 13

ofbemamMu MPEINOKEHNA, YCM YV JIPYTHX CTPATCrHil, 4TO BICYET YMEHbIICHHE BEPOATHOCTH BOSHHKHO-
BEHUSA NEPENPOHIROJICTRA M DIKHAAEMOTO KOJHYECTEA HINMHIIKOB.

4. ONTUMANBHBIE OBBEMEI TTPEJANTOMKEHHA HA ITPUMEPE
A0 “DOPA MOTOP KOMITAHI™

B kayccTBE NMPUMEPA PACCMOTPHM NPOH3BOACTRO W npoaaxy B Poccun artromoGuneii Ford Focus.
MpoussoacTso s1oll Moacau apromobuns na reppuropui Poccnn navanocs B oktadpe 2002 r. B nepu-
o ¢ 2002 mo 2007 r. cnpoc Ha poccHiCKOM PhIHKE ABTOMOOHACH 3HAMHTENBHO YBENHYHBANCA H HMEN
mecTo aeduinT asromobnieii Ford Focus, MounocTeil 3aBoja He XBaTano AN YAOBICTBOPCHMS CTIPO-
Cad, B CBAIH C YCM KOMIAHHA TIOTEPTIETL H3INCPHKH 0T HENOTIPOHIBOACTEA. C HAYATI0M IKOHOMWYCCKOTO
kpuanca 2008 r. cnpoc Ha arToMoDIIH HAYA PE3KO NAJIATH, YTO MOATBEPHKAALT AKTYATTLHOCTE MOICIH
€ KOHEYHBIM TOPH30HTOM IUIAHHPOBAHHA.

HJJ}I oTnpeacncHHa obLeMon NPEANOKCHHA 1 OUCHHEAHHA MINCDAHCK IPHMCHHM K ITOH CHTYalHH
MOIETE © KOHEYWHBIM MOPH3OHTOM NMIAHHPOBAHMA. BriuuciinsM onTHMATEHBIC 00BLOME NpeanOACHHA H
CpaBHHM HX © pCanbHLIMH.

Ha odmuuansiom caiite komnanun Ford® momao naiitu nudopmanuio o nponawax Ford Focus B
2002-2007 rr. B 2002 r. nponaskn Ford Focus Belics MeHee TPeX MEeCALEB, N03TOMY HCKIIIOYHM 3T0T
rojl U3 paccMoTpenus H nojsoxum T =5 (radn. 4).

Onpe/eanm 3Ha4CHIS NApaMeTpos Moaenk cneyomum obpazom. B paccmarpusacmMoM 1epHoac
CMIpOC Ha MHOMAPKH HA POCCHHCKOM PBIHKC CIKCrOAHO YBenHuusancs B cpeaHem na 30%, nosrtomy
Bysem cuntats, yto ¥ = 1.5, B 2002 r. 3a Tpu mecaua Gbino npoaano oxono 2 Thic. apTomobuneii Ford
Focus. |[|J|.1 2TOM BEICTPOHIIACE OHCPCIL H3 ACIdI0MHY Ky HHTE ABTOMOOWIIL HA NoJrona Bnepe. IMo-
Iromy MAOMKHO MIPCATININGEH TR, HTO 3a NCPERIC TPH MCCAlLLA ﬂpﬂ,‘la'}I{ MO0 pCanm3oBaTeCd, Kak MHHH-
mym, 5 Thic. asToMobHnei Ford Focus. Cnenoeatensio, oncnaaemelil cnpoc s 2003 r. MoiKHO MONOKHTE
parueiM 20 TEIC, aBTOMOGIICH. B kavecTse HAYANBHONO HHTEPBAJIA CIIPOCA BO3ZBMCM HHTCPBAJ JUTHHBI
¢ nenrpom B rouke 20000: [D, D] = [17000, 23000]. Ou ynosnerBopser ycnosuio (1-+y)D = D, B 3a-
BHCHMOCTH O KOMIUICKTaunn pasdpoc uen na apromobunn Ford Focus B aprocanonax Pd Gpi1 Bechma
BCIHEK. E}"J]L‘M CHUHTATL, HTO {:|‘.IL1','J.II}[}[ HcHa P‘Ji]J[II'JEll!,HH P= 18 TeIC. JOJLE. nUJIlJT-KH.\i. 1O CpC,‘lIlHﬂ ce-
decroumocts aptoMobuis Ford Focus /= 0.8, p = 14.4 Teic. gonn. Janee takxe OyayT npeicTaBICHbI
PC3YARTATBI A PATTHYHEIX cchecToMMOCTCH.

B kauecTBC 3aTPAT HA XPAHCHHE OZHOIO ABTOMODHIA BOILMCM CPCAHIOIO NOLOBYID CTOMMOCTE CTO-
aukn B Canwr-ITerepdypre: A2 = 1.2 Teic. Aonn. B Hauane kaneHaapHoro roaa asTocanoHsl pacnpoia-
IOT ABRTOMOOMITH NPOIUIOTOIHETND NPOHIBOACTRA, CHIBKAA HA HUX UcHY. byaeMm cuntarh, 4TO CKOPOCTL
obccncnnpanun & = 0.1. B 20032007 rr. B Poccnn cpeannii opuunansusii yposerns uuduauun 6uin
pasen 11.1%. Byaem cunTarh, UTo cTaBka AuckonrTuposanns « = 15% ([ = 0.87). Mcnons3ys Teopemy
2. OnpeACACM ONTUMANBLHBIEC 06HLEMbI MPCAIOMKCHHA JUIA NCPBHIX NATH Neproaos (net) (tada. 5).

Tabamuna 4. O0bemn nponax Ford Focus Tabamua 5, OnreManbibie ofbeme 1PeioKen s

Ford Focus

Loy Oeemsl npoLamn ] -

’ - i lonw Odbem nponan

2003 15 876 o e s )
’ ' 2003 20 666
2004 28 059 004 11 134
2005 39 059 2005 50 938
206 73 468 2006 77 106
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Tabnauua 6. CPE’IF!IIEIIHE PEAABHBIX H ONTHMUILHBIX obbeMon NPCIIOHEHH

ObreM npeLiomse s
lNoawl - - [NMprecaennsie waepaKKn, Ao,
peanbibLIH OITHMBILHBE PASHOCTD

2003 15 876 20 666 4700 17 244 000
2004 28 059 33 134 5075 15 894 900
2005 39 059 50 938 11 839 32 368 374
2006 73 468 77 106 3638 8624 282
2007 00 383 115999 25616 52831243

X 246 845 297 843 50 998 126 962 799

CPBBHHM ONTHMaNEHEIC 00HEMEI MpEMTAHCHHA ¢ PCAMLHEIME [TPOJaHAMH. PC'jjr’.l'I BTATEI CPABHCHHH
H BEJIHYHHEI ANBTCPHATHRHBIX H3ACPHEK OT HCAONPOHIBOACTRA (npubcacHnbic K 2003 r.) npeacrasne-

HEI B Tabn. 6.

Taxum DEPHZIDM, npH HE-TEPHI'IHBIK HaMH InaqycHAAX MapaMcTpoB MOJACTH CYyMMapHad JHCKOHTH=-
POBaHHAS BEAMUMHA PAZHOCTH NpubBIICH NONMKHTENRHA, CICA0BATCARHO, TEOpPeTHYCCKas Mpudsulb
Gonbie peaanpnoii. D10 03HAUAET, YTO NpPH OGBLEMAX NPEUIONKECHUA, TTONYUALMBIX COTNIACHO MOJEIH,
npubsE GupMel Oea 66 Goake HpudAHIKTENEHO Ha 127 Mmun qomn, HanoMeauM, 4T0 3T0 3HAUEHHE
Geio paccunTano s cebecroumocti astomobris f = 0.8p. OnHako MBI HE HMECM AOCTOBEPHOH HH-
(opmaunu o ceGecroumocTh, modToMy B Tadn. 7 MOKA3LIBAEM PCIYIBTATE MPHMCHCHHA MOJCITH JLTA
pasananpx cebecTonmocTeif apToMobHIs.

Tabauwua 7. IlpuBeactHble N3TEPKEKH B TABHCHMOCTH 0T ceDecTOMMOCTH ABTOMODKHI A

Cebecrommoctn CymMMapHBIE TPHBEIEHHEIE CebecTonMocTh CymuapHble NPUBEICHHBLE
ABRTOMODHITA, O, HEACPEHKH. TRIC. MOJUL apToMobung, aoin. HAAEPICKH, ThIC. A0
0.65p = 11700 233 832 (0.85p = 15300 91 833
0.70p = 12600 198 032 0.90p = 16200 37 213
0.75p = 13500 162 305 0.95p = 17100 23773
0.80p = 14400 126 963
IIPHITOKEHHE

Hokazarennerso jemmn 1, Paccmotpum nenesyro dyukumio Ele] 3anauu (7):

Elc] =

_I ‘g 2 ey v n 2 | .
zﬂ[ff{s,-.m FAD - 8) Ilﬁ(

2
I [ ] . .
I-"p,ﬂl (? [B(LS.?" Tlﬂ?}z_|_(4{.,r.:!r)_$.-1}_’| koL
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IKOHOMHKA W MATEMATHYECKUE METOJI!  tom 47 Ne2

OMNPEAEJEHHE ONTHUMAILHBIX OBLEMOB NPOH3IBOACTBA 15
Brlupcasem MHHUMANLHOE 3HAYEHNC Npasod vacTy (13) mo nepeMcHiOl, Nonyyac, YTO BCPHA OLCH-
ka E[c] =z V¥, = AAB/2(A + B)].

Cpie/iacM 3aMeHy nepeMeHHbIX B gyuxunn (12):

33 =D-I—(§£—S|)HE—S1}, S, e[D,D);
= » Ll
ES =TE+(__"-’SI ]’{[E_ 8, E:a = [‘.’Ez-,“l'ﬁll

T ¢ N - Sy
S, =,},,£_F(_4_ Y-SJ)J(D _S). S,€[vS,.DJ...

[ | i

[Mepenuuiem pasencteo (12) ¢ HOBBIMI NEPEMCHHBIMM!

1

- .1, (D =8)°
E[c] =SA {B(S'l — DY +A(D —S,]‘]+—7{U )

&2

1 = 2. D —5.)2
l.ﬁllzalﬁw:—gl FAD = 52)7 |+

[%)[3(5;3 — 157+ 4(yD - §)7

]
2A
3aMeTHM, uTo

min E[c] = min {;15[3{51—g}f—m(ﬁ—sl}"h

#l_.-?l:.\\'_:'... Sl 83,4,

D-8)° 1 - . = s I .
b ( < |)_tTﬁ)[E[ﬂ[E; - DY + A(D - §;3)7] |ﬁ([?)[3(53 18, + A(yD _,(;J]-].|-___] -

N I T T I (L 1O I I T T
= JT}JIH{E[B[.‘;] - D) +A(D - .'ij]'l | —z'wﬁ)le.%:.n. _ll_ﬁ[ﬁw: - Dy +A(D Sﬂ'l-l

}_

B TOMHOCTH COBIAAACT ¢ HCXOAHOH 3anavcii (7).

ﬁ(%)[m; —v83)* +A(YD - 5]+ ..

Janaua MHHHMUZALUHA N0 nepeMenibiM 85, 5.,
Henonkiya oueHKy cunsy V), sannmem:

. o K0 i ol (D -5)° )
min  Efe]zminl—|B(S, - DY +A(D - 8§ |+ V, ——— (v . 14
, min Efe]zmi (m[ (8, = DY +A(D - S’ +¥ === (4B, (14)
Reruurngg simEuva nLnawenud & anannd uacTu 147 nuoeanow vrouoesooawrn aooaers coeesas L
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aracmoc B thﬂpM}mc (12) HDAOKHTE/NLHO, BRIMOIHACTCA HEPABCHCTRO.

(13)
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[Mponsbons ananoruyubic ACHCTBHA € MCIONBIOBAHMEM OUCHKH V) MMEEM  yAVuIICHHYIO
; .
oucHky Vi

y o AB A'B’
2 2(AA+AB+2YBVy)

IKOHOMHEA H MATEMATHUYECKHE METOABI  twom 47 No2 2011

A
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Taxum ofipazomM, HMEEM HNOCNEAOBATEILHOCTE oUgHOK Vi, £ = |, 330auuyio pekyppeHTHEIM COOT-
HOIICHMCM

AAB AB A B*
| SE—— = = —, k>1. (15
2(4+8) 2 2(AA+AB+27B V)
Taxum oGpazom, BEINOIHEHO CHEAYIOULEE:
min E[c]=V,, k=1, (16)

5, 52853 .

Hoxaxem, uto nocnenoBarcnbHOCTE V), OrpaHndcHa CBEPXY H MOHOTOHHO BO3pacTact.
Orpaungennocrs ceepxy. Jlokamem, 410 14 Kancaoro V,, £ = 1 BINOIHEHO:

V, <|-A(A+B -+1BB) +A (4 +B —yBB)* +4vBARB |/avB. (7

Bripaxenue B npasoii yactk HepaseucTsa (17) — eAHHCTBCHHBIH M0IOKHTCIBHBIH KOPCH b KBajapar-
HOMO YPaRHCHHA, KOTOPOEC NOJIYYACTCA NOC/E NEPEXOa K Npeaeny B peKYPPeHTHOM COOTHOWEHNH (15)
(XOT# Ha JlaHHOM Tane NepeXol K Npelcay HEKOPPeKTCeH).

OrpanH4YeRHOCTE CBEPXY JOKAKEM 110 HHIYKLIHH.
1. baza nugykumu. k = 1. e
AB _ -A(A+B-BB) +4 V(4B —+BB)? +41BAB
=

2(A +B) 4+p
AB  A+B-yBB _V(A+B-1PB)*+41BAB
= + = .
A+B 24B 298

nP‘H HCKDTDPB]X FHAMCHHAX NapaMcTpOB NCEAd “ACTbh JaHHOIO HEPABCHCTED HMCCT UTPIIU.HTEIH:H];[ﬁ

3HAK, B 5TOM cilydae OHO BBINONHEHO asromarnyccku. Jlokakem HEPABCHCTBO AMA NOJOKHTENLHLEIX
NEBRIX HacTeli:

AB_ ATB-1BB (A+B-BB)'+41BAB _ 4°B* ABU+B-YBB) _ 4B
= + P
A+B 2B 24B (4 +B)? yB(4 +B) B
= PyAB+(A+BYA+B -yBB) <(A+B) & ByAB<vBB(A+B) = 0<vBB .

2. Mlyers nepasencrso (17) nmeer mecto s seex V, i < k. Jlokamem s V|

v, OB A?B? _—DUA+B—vBB)+A (4 +B—BB)* +4vB4B
YU T A+ ABF2YBYY) 4P i
V(4 +B—1BBY +41BAB — (A +B - vBB) AB’
B~ s =
24P AA+AB+2vBV,
e A A +AB+2ypV, < - e ~

(4+B +YBB) - V(4 +B - 1BB)’ +4yBAB

+ 7 4L R_ I
o At ARy o~ DATBTYBB)TA (4 +B—1BB)? 1 4YBAB
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oy o DATB-BBY A V(A +B - YBB)’ +4vBA8
: e LI .
4vp
MonoTonuni pocT.
I. Baza HHY KR, Vy= V,:
v, &Hu‘,x: t 2B Vj Sy - AA4B

- H ; A

= A AB( A BY+20PAB « BV, = 0.

DHOHOMHKA H MATEMATHYECKHE METO/LI rom 47 Ma 2 2011

OTIPENENEHHE OINTHMAJIBHBIX OFBEMOB TTPOH3BOJCTBA 17
2. Mycre ¥, = ¥V, naa i =k Hdokamem, uto V= Vi
AB(AA+ 243V, 3
B = YD 4BV +2A(4 +B - 1BB)V, — A2AB <0,

2084 +AB+24B V)

3to napaboia ¢ BETKAMH, HANPABICHHBIMH BBEPX, H JABYMS KOPHAMH C NPOTHBOMONIOMKHBIMH 3HA-
Kamu. Jlng AoKasaTenbocTREa HEPABCHCTEA NOCTATOYHD NMPOBCPHTR, HTO i”'; NEWHT MEFKITY KOPHAMH ATOH
napabonel. [Nockoneky ¥, > 0, o V, asromMaTHuecKku npasce neporo kopua. To, wro V), naxoanTcs ncsee
M0J0KHTEABHONO KOPHA, cleayeT w3 nepaseHctsa (17), koTopoe DBIIO 0KA3AHO NPH NpoBEpke CBOI-
CTBA OUPAHHYCHHOCTH CEEPXY.

[TockonbKy NOCNEAOBATCABHOCTL V) OrpaHMyeHa CBEPXY H MOHOTOHHO BOSPACTALT, TO, COTNACHD
teopeme Beiiepmrpacea, nocnenoparenstocts V, exonamascs. [lepexoas k npeneny B peKyppeHTHOM
cooTHomennu (15), nonyuaem, uro V= lim F; apasercs KOPHCM KBaJparHoro ypasHeHHA

ka0

AR +2A(A+B - BBV —AAB=0

H PABHO
o =D +B—vBB) + A y(4+B —vBB)’ +4vBAB
4vp '
Iepexona k npeaeny B nepasenctee (16), HAXOAHM HIKHIOK OueHKY min E[c]=V. m

8. 89, 83,
JoxrazaTennerso aemmbl 2. TIyets (A, A, ...) — ONTHMANLHOE PelleHue 3auaun 2. PacemoTpum

3agauy 1:
™ [ y &=

= — { 5 k—1 a 2
Elc)=—1 & [B(S, - D)y +4(D - 5)) +— 2& z (_‘) [B(S; = 15.) +4(7" ' D - 5,)7) —’mﬁ!ﬂ.

ric S€5={5=(5.. 55 ...)|S, € [D, D}; Sy €[S, .Y ' D) k=2 2}.
Caenacm samcHy nepemennsix S, = Al +v° 'Q. k= 1. Jlerko npoBepHTE, 4TO JUIA TIEPEMCHHBIX

A, BBINOJMHCHBI YCXOBHA: A, €[0,1], A, € [YA, . " ']. k=2, CneposarelibHO, MOCHSA0BATENBEHOCTE
obkemor npeanoucenus (A, A,,...) npunaanckuT Muomectsy nonycrumiix pemennii A, [Nosropus
'3iIMCII}I' NEPCMEHHEIX , TTOJIYHACM |

Ele —_‘ﬁ L 2 é 5 B . . 2 k- 2 .
[e]= 7 [BA +A(1-A)7]+4 = E TT:‘ [B{A; — 1A, ¥ +A(Y" ' =M ]—mhln. (18)
k=2

rac = fﬂ\_=*1 r{_;I'I.l..l-'\l.!. .-.}l}HE[O.]]: AJ;CI.T-‘I"\‘: lvTi l],#lj?}

[enesas yuxkumns sanaun onrumuzanmyn (11) ¢ rounocrsio no kosdduuuenta A* copnanaer ¢

IencBoil (hyHKUMCH 3a0a4H 2, ONTHMATLHBIM PEIICHHCM KOTOPOIT 1O NPEANoNoKeHNIO BYACT BCKTOP
- L

(A, Mg, ... ). Takum oBpasom, nuuup U-...?‘u ...} — ontumansHoe pemenne 3anaqau (18). [Npowssonsn
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GOPATHYHD 3aMCHY, MOOYYACM TPEOYEMOC YTERCPIACHHE,

n'ﬂOT!IBO]I{JJIU'}Hl!ﬁD YTRCPGKACHHC MOKATLRACTCH aHATOr Y H LI M (’lﬁpzi'_t(‘.lrv‘l. [ ]

Mokazare/iLCTBO JeMMbE 3. B nepsom neprone npi npeiomennn S, BOZHHKACT HCAONPOUIBO/I-
CTBO WK NCPENPOH3BOACTEO. ECny HMEN0 MCCTO NCPCOPON3BOACTEO, TO (hUpMa YIHACT TOYHVI RC/IH-
uynny cnpoca. Ecan npouzowmno HeJonpou3IBoACTEO, TO ((PUPMa COKPALLACT HHTCPRAI CIIPOCA, YTOYHAs,
TaAKHM uﬁpamm, Iilil-l[hopmalm-n(} O Ccrpocc. 3anaua Bo BTOPOM NCPHOACT aHAMOTHYHEA 3a0a4C B NCPBOM
NCPHO/LE, T.€. BBINOMHCH NpHIUKnT onTumanbiocTh beanmana (bennman, 1960). Tlpoucce nosropseres
A0 TCX [OP, NOKA HC BOSHMEHYT H3THILKH NPOTY KN,

[ycre B 3a1aue (7) cymectsyer ONTHMANLHOE pelieHne, o003HaunM ero uepes (8, 85, ... ). Torna
&y — ONTHMAIBHBIN 0bbem npemiokenns nns nepnona k. [peanonoknm, uro Bo Beex NepUoOnax ¢
MEHBIIHMH HOMCPAMH HME/ MCCTO ASPRINT NPOAYKIMH, TOINE UPCANGKEHUE 8, MOKHD paccmarTpn-

2 DKOHOMHEA U MATEMATHYECKHE METO/R rom47  Nel 2|

18 . BYXBAJIOBA, NETPYCEBHY

. X i . N
BATH KAK ¢PBOE NPEUIOKEHHE UIA 3a/1a41 ¢ nuTepsanoM cnpoca [v8, . y" D). Menonssysa nemMmy 2,
NoUryHaeM UENO9KY PABCHCTE, JOKa3LIBAIMIHX JaHHYIO TCMMY!

Si =181 +(F "D - 1SN ="' D - (1M1 D =S (-2 =
=7"'D 11D - 185, (1-2) =.. =1 D -1 (D - SH =AY ' =
=D -4A(1-A)), kz2.m

Hoxazarennerso Teopemul 1. M3 dopmyne (6) umeem:

I 2 T~ - 8 2 .
Ele] = - [B(S, - DY +4(D - 5) [, =1,
; Bt 2 1Ty 2 o
Eled =——[B(s, - 18,.0° +4(1* ' D - 50°], k=2,
E&Tr{]

Mpeanonouum, uro B 3anauc (7) cymecTryeT ONTHMAIBHOC PEINCHHC, TOTAA M3 JICMMEI 3 cneayer,
1TO OHO J0MKHO YA0BNeTROpATH yenosuaM (10), noITOMY Aance OyneM paccMaTpHBAThL TONLKO Takue
crpareruu. loacraenm oGuemer npemnoskenna (S, Sy....) H3 (10), noaysacwm:

E[c] = 0,5A(yp)* ' [BAY(1-0)* ? + A(1- )™,
a nocne neobxoaumex npeofpazosaniii HtMeeM HOPMYIY AIsl OKHIACMBIX W3ACPIKCK UPMbI:

Elc] ="-}15ﬂi B [BN -0 a0 -0 =

k=1

2

= 0,5ABAN +AA(1- W) D (B (=M, (19)

Bropoii muoskutens g (popmyne (19) npeacrapnger co0oi cymmy OeckoHedHoro ynena CHAracMbIx,
0bpaszyromunx FCOMETPHYCCKYI0 NporpeccHio co 3naMeHarenem g = yB(1 - M. Eenng < 1, 1o CYMMa
GCCKUH{:'-H-HL., B ATOM CAy9dae 3a/1a4a pmummﬁ pe nmeer. Ecin g = I, To osmHacMuIC H3ACPIKKH ARINIOT-
€A KOHEUHOH BemHYHHOI, Taknm ofpazoM, A AOIKHO YAOBICTBOPATE YCIOBHIO!

(1-AY < 1AB. (20)
B Hns mioBrix T=0,B €0, 1] nepagercrso (20) HMECT PEUIEHAE B BHJIC HHTEpBana ¢ HEHTPOM 1
Touke |. B nepecevenun ¢ ycnoeueMm A € [0, 1] ofpasyercs HENYCTOC MHOKCCTBO, YTO FApaHTHPYeT
CywiecTroBanme pemenys saaan (7).

1"[ ~ = ‘
’ peobpasonsnas Beipazenuc (19) ¢ yuerom ycnowna (20), noaydaesm dopmyny, cosibiBaomyro
OAHAACMBIE HINePH]IH 1 A

Drot—smAi 0 aAr1 Anhvirn naictr a3y
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IL-LL,'] LMAR TALA L — i) FLS — SR — i) ).

Boinm
EM Mpou3BOANYI0 0T E[c] 1o A 0 NpHPaBHACM €€ HYTIO, TTOTYHaeM KBAJAPATHOE YpaBHEHHE:

TRBA +(A+B=vBB)A-A=0.
Pemas ero, HAXOMUM hopmMysly s BRIMHCICHUS ONTHMANBHOTO A :
B e A =(~(A+B-1pB)+ ﬁff_fil ' B — BB):+41BAB) 12YBB.
J 1YM omutaemMeix nznepkek E[e]” naxoaures no Gopmyne:

Ele]” = (BAX +AA(1 - AV /(2 - 2¢B(1 - A)D).

s opperrne

(20), Kpome TOTO, Ha

(21)

(22)

CTH Januoro PCIHTCHHA Ir{,‘UﬁXOJJ,Hn-m BBRITOIHCHHC YCNOBHA A= “L 1 | H yc“ﬂﬁuﬂ

M Hajaon = AT e e e i T ’ . - -
MYMa 33 /190 5 {7). A0 TOKA3ATE, YTO HARAEHHAR IKCTPEMANILHAS TOUKA ABIACTCA TOMKOH MHHH-

DKOHOMHEA M MATEMATHUECKHE METOLI T 47 i 2

OMNPEAENEHHME ONTHMAJIBHBIX OBBEMOB NPOHU3IBOOCTBA 19

Oboinaunm depes F(A) QyHKumMio U3 nesoil vactn ypasHenHa (21). Omna aBnserca nmapabosoil,
KOTOpas HMECT BiJl, NokataHnbii Ha puc. 5. M3 rpaduxa ¢pyHkunn suano, uto F{0)=-4 <0u F(1)=
= B > (), cacposaTciasho, yeaoeue A < [0, 1] BeinoaneHo.

Yenosue (20) osksupanmeHtHo HepasectBy (1-A -1/ m}(l —A"+1/4vB) <0. [Mockonsky
A" = [0, 1], TO RTOPOIi MHOMHTENE B HEPABEHCTBE MOICKHMTENEH, M 3HAK JEBOH YacTH OIpEAeTacTCs
JHAKOM [MepBOro MuomuTens. TakuM o0pazoM, NOCTATOYHO A0Ka3aTk, yro | -1/ VB <A", Te. Touxa
I=1-1/4vB <A’ nonwua newars npasee Toukn A (puc. 5). Baraucium snauenne F(/):

o =b8{1-—) B —L.—A=(I——]—) +B_yYBB)- 4=
F(I) TIB(I m)l(ﬂﬁ T[E}(I @) | yord GRLRR L)

:"I E B :4 B 2 .rf!
=2B. -— - 1BB=-—=(B-2V1B +1)- = =-—= (1B - 1)’ - == <0.
b B B V\B A@p ViB

W3 rpadmka na puc. 5 suano, 910 F(A) npuHuMaeT

OTPHIIATCIEHEIL JHAYCHHSA B TOYUKAX, NCHAIHXY JNEBEC :’\’.
Takum obpazom, A" yaoBAETEOPACT YeaoBHio (20).

Jlna AOKA3aTCNLCTRA TOrO, WTO TOUKa A ARIA-
CTCH  TOUYKOH MHHHMYMa {i]}"lll{l.liii[ OKHIIACMEIX  H3-
Aepkek UpMBL, ONpEeicNMM 3HAK NPOM3BOAHOH cle-
pa M cnpapa orT A°. 3mwak npousBogHoil hyHKIH
OWHAEMEIX M3IACPHKCK COBMNAjaeT co 3HAKOM (pyHK- A
unu F(A). M3 rpahuxa Ha puc. 5 Buauo, uto F(A) < 0 A
npu A < A", m F(A) > 0 npu A > A", uto joKassiBact
TpehycMoe.

[==]

=
—

s FARCPINCHUA AOKAZATCNECTRA TCOPCMBI HYHHO -A
NPOBEPHTE CYLICCTROBANHC ONTHMANBHOID PCILCHHA 34-
naun (7). MMockonnky apryMenToM ec Uenenoi (hyHK I
ABAACTCA OCCKOHCYHOMCPHBLL BCKTOP, TO JOKA3aTCIb- Puc. 5. [padmx dyusun F(R)
CTBO JanHoro daxra secema Tpysocmko. [lo »toil npu-
YHHC 1A MPOBEPKH ONTHMaNBHOCTH HalACHHOTO pelieHHA cpeid crpateruii suaa (10) mpumennm
cnocod, HCNoAL3YIOWHI OUEHKY CHHIY ANd UcheBoi (yHKUNAN 3aaa4n (7) n3 nemmnl 1.

JaMeTHM, uTo, cornacko dopumynam (9) n (22), punonucuo paeencteo V= 0.5ABA". Jlokakewm,
yro Ele] =W

BAX+AA(1-1")
2-2+vB(1-A%?
= BAPA - DAL =AY +BYBA (1-A)V =0 BA +AN - D)+ BBV (M -1)=0 e

e wBEY 2 L4l D LBDAYT il zorfl

=

Ele]" = =0.5ABN = Ve BA?+A4(1-AY' =B\ - ByBA ' (1-A)' =0«
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| praF L S N S L T B ¥
[Nocnenuas cTpoka — ypasHeHHe (21). Taxnum obpa3om. H3AEPIKKH HA ONTHMAILHOI CTPATCIHK Cpe-
au crpareryil Buaa (10} cosnanm ¢ nmxnei onenkoll uencsoii Gynkunn sanaun (7). 4T0 rapaHTHpYCT
ONTHMATEHOCTE JAHHONH CTPATCTHH HA BCCM MHOKCCTBC AONYCTHMBIX CTPATCTHIA.

(PKHAACMOE KOJHYCCTBO OCTATKOB NPOAYKUMH AnA crparerun § = (8], S5, ...) 8 nepuon & Beume-
naeTed no opMymam;

&
f—.'|f,]°=ij. (s -rmr=%{5: DY, k=1,
(al

5p ik |
- | * I - * )
B[] =—- f (Si—1 'NAdY=—""(8; - 18, )\, k=2
A L 287"
LR
SROHOMHEA W MATEMATHUECKHE METOOBL  tom 47 W2 2011 2
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