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NEPEAMOBA

Cnpaaxidli exonoMicm, 31d6eyb CeOET Cnpagu, Hac 6imu nadireyutt piano-
MANTMHUMU O6OAPYSAHNAMU — NEGHON MIPUIO BIH NAE CYMu Mamemdnni:
KOM. ICMOPUKOM, DepXxdenur Qiaues, priocahox... Hosunen ymimu pos-
)‘ll}]h’(){l}/({ﬂﬂut H/)O ()Kl)t‘?.‘IIUIHOCHIt Y RONHMDIADL 3U2AABHOLO0 md I,'?({.’POH!/H(I'
mu int cgoct dyxu 0ANAKOGOID AP0 J0 ABCMPAxIMILV20 | KUNK PENINOZO,
Bin uge ausuamu cyuaenicms y caimal Munyiozo 3apedu Maub yminsoeo.
odua puca mo0cxol namypu d6o CmBopenn Hodunors incmumyuii ne
nOAURNUA 3AN000armcs no3d l‘L‘l)FiO Y6AI010.

[oxon Me#inapa Keitue

Po3untox exonoMiyrol Teopil ¥y XX ¢T. 3yMOBHB APEBLAIOBAHHSL B HI
KINbRICHX Anadithayix Mero i fa MokeAell J0cAIJOKest YOCH0JapChbKIX
ABKIN § HPOUECID 13 BBKOPHCTABHAM aNapaly MATEMATHYIIOND auanildy, anrcé-
P, TEOMCTPIT, YCOPil BMOBipHOCTCI Ta CTATHCTHKIL

B ocranni gecatuairrst 3HAYBOK MiPOK 3VIBEOBANACA BIAMIHHICTD Mix
OIHCOBO- I TPYMEHTAILHUM | MATEMATHYHRBM HATPAMAMA CKOILOMIYHNX [10C11-
JUKEHD.

Lli focniipKeHHs HHHI M3IOTh NEPEBAKHO KOMIACKCHUI XapaKTep: crovar-
Ky CKOMOMiuHe ABWIEe (MM NPOLEC). AKE BUBYAETHCHA 3 BUKOPHCTAHRAM eMni-
PHYHIX JAHHX T4 COCTEPEXElSs, ROKIALHO ONTHCYETLCSA, TOTIM BYAyerbes Ha-
GauxKeHna Bepbansia a6o rpadiuHa Roro MoAeb, Ha 0CHOB] AKOL pO3POGIBIETLC S
KinbxicHa anatiTiuna (vo6To MaTeMaATHYHA) MOAEb, HIO aHATI3YETHCA 13 3aCT0-
Cydaupsad GOPMANBHIX MaTeMaTnunuX smerogiv. OrpyuMani ananiThyini pe-
IVANTATH {HTEPNPETYOTBCH 3MICTORRO, 110 AAE 3MOI'Y NOPIBHATH IX i3 HASIBHH-
MU EMINDHYITMMHE JaHMMM T2 CNOCTEPEXKEHHAM | IPDOGUTH BKCIIOBKY LLDIAO
UIEKBATHOCTI NOGYAORAHOT MO Peannyilt NidicrocTl. Y pasi anexnatocTi
MOAEN b BKIKYAETHCH A0 R{MIOBLHOL Teopil, a K110 Hi, TO fepepobaserbest Ta
BAOCKOHANIOETHCA A00 X 3aMiRIOETLCA JHILOX MOACAMOD.

ExonoMigniit anastiz — 11e HanpaM Cyuactol eKpHomivHoT Teopil, sxui nepea-
Savac Mo6YHOBY KifbiiCHUX aHaMiTHYHIX MOACKEN PISHHX eKOHOMIKO-Oinan-
COBHX ABHIUL Ta MPOIECIB, 1UO NOTIM BUBUIIOTHCA MATEMATHUHMMN METOAAMA.
3ICKHO0 Bia MacTaliB AOCAIPKYRAHIIX IBHILL POIPI3HAIOTH MIKPUCKONOMiY-
HHJS Ta MAKPOECKOHOMIUHNE allaais.



3agnaveni Npouecy MATENATH3AIIT €XOHOAMIMIOT TeOPIT NOIAAUMIHC TIKVK
Ha MeToMax 1T BUKJAAANHSL. 3a {Ba OCTARHI ACCSITHAITTA Y PO3BUUEHUX KpafiiaxX
ARMAHCHA MAPYUNEKM 3 MIKPO- T2 MAKDOCKOHOMIKH, B AKUX OLHODIY Yy
TIPWAINCEOD CAME QHANITHYHIM METOAAM T2 MOLENIM CKOHOMITIHN ABMILL T IPOLE-
¢in, a rpagiuii 51 nepGasni MoAENl BLATPAIOTL APYTOPSAANY POIS 1K HOSICHEN-
HA BALOIITHX anaairdaiyx pjcionkin. Jlo Hux RACAMIIEPEA MOX A BIUIEC T
rapyaniskss X, Bapiana, X. 'pepena ra P. Pncea, A. Mak-Kosneaa, M. Yincrowa
i [k, Vpiva, A, Taxaamu, Q. Damumapa va C. Piuepa, T. Capaxenta, 1. Pome-
pa, 9K] BXe ]u;'rpuma)u-\ KUABKA BIGLANK |45 STIEIMILS BUKNAA4I0THCH KY DT Mi](po-
TA MAKPOCKOHOMIMHOT Teopil B Jaxiimx xpainax. Daximii, pincaagaul 1a cry
JCUTH HOBHX HE3AJCHKMUY Kpali, o 3 sisiauics nicas posnagy CPCP, nie Moo
O3HaHONMIENT 3 TAIAIMIL NIAPY NIKaMIY Ta HABYANLHEYMMN nociGnukamu. e uy-
MORMMO 3HAYNHWI POIPUB MK PIBHSMI CKOROMIYHOT OCDITH ¥ HMX KpafHax |
Kkpainax €pponeiicbioro Coway 1a CILA.

MeTa HIET KHUMM ~ JI2TH SIKOMOTa NOBHINIC YSIBJAEHHA 11PO OCHOBH) NPITH-
LT nodY,I06H 1 IOCHIIIKCHHEA aHAJITHYHIX MOACNCH EKOHOMIMHIX ARMU[ Til
UPOUECiB, PO3FAHHYTH HH3Ky HaliNOWHpeiwuX exoMOMiKO-MATEMATHYHNX
MOICSIEH, TIOB S3AHHX 3 TCOPISIMY CHONHRAHMA, BHPOGHIITEA, 320MWAKENR Ta
JHBCCTYBABNS, 3HIZKEHHA CKOLOMIYHBX | DIANCOBMN PHIUKIL, DHHKOBOT Byac -
MOAIT EKOHOMIUNIIX AFENTIB, 3aTraAbUOT CKONOMIYHOL PIBKOBATIL, EKOHOMIKI HE
BUBHATCUOCTL, 3 (PIHAICOBINY TAa CTPAXOBYMU DHIKaMM, GIANCORUMHN, CTATHUTH-
HIIMU T4 IHAAMITHIMH BAFATOI Y 3EBIMY MOACTAMI ¢KONOMIKI, & TAKOX MO~
ACHANHK CKOHOMIYHOTO 3POCTauiisl | po3uojisy invecrysanb. Ha dxain, vepes
n6Mexcen il o0CAT NOCIBHIKA HararTo HAPANMIB CYYACHDIO CKOHOMIYIOTo ava
TTHYHOrO MOACJHIOBAINISI HE BHCBITACHO Ha 1TOrO CTOPINKAX.

J'lpunyckaerbc.ﬂ, MO wuraui 0Gi3naN 3 OCHOBHUMY MOHATTAMM Ta MO N 5t
CTARJIAPTHUX KYPCIB AHA T THUNOT TEOMETHIT, MATEMATHIYHOIO aHati3y, ATHIHHOL
aareGpy, teopil liMonipHocTedl i Matemamidiol cratuerikd. Bakauny (ane ve
000B AKOBHM) € TAKOXK IXHE 03HAHOMACHISE 2 BCTYIHUM 460 ITPOMIDKHUM Kyp-
COM OTIYCOBO~THCTPYMENTAABIIOT 6KONOMIYIOT Teopii. Ocxosni MaTemariuni daxr,
U0 BUKOPUCTOBYIOTECS Y MOCIOHUIY ab0 NoA0THC GEINOCEPCYTHO B HATIEKITO-
MYy MiCIl BYKJARY, 400 BHCBITIIOIOTBCS B MATEMATHUTIOMY AOATKY.

ITpy wanucanni nociGlivka RYKOPHUCTAHG AOCBIA aBTOPIL 13 BUKAAZANHSA
KYPCin MIKPO- T2 MAKPOEKOHOM]jKH, (DiHAHCIB Ta CTPAXYBAHHS, & TAKOX CYMDXHIX
AACUMILIH AT CTVACHTIE, Ki 11ABYAI0TLCA 3@ cneliaabnicrio «MatemaTnuna
eKOHOMIKA 3 exonoMerphKar, «Dinancosa Ta aKTyaplia MaTeMaTHKA» Ha MCXd-
Hiko-maremaTnunomMy Gaxynbresi (crarnerwine siaginenns) KHiBCHKOTO Haio-
HAMLHOrO yHiBepclTeTY iMen) Tapaca Llenyciika, a Taxox 3a cuejtianbiicTio
«FExoHOMIYHa xibGepnersikas na ekouosmiunomy daxyabreri. Poapobra arasa-
HIEX BHIE KYDPGIB 3ALHCHIOBATACH 34 NMITPHMKY MIXKMapOaAHKX NIPOEKTIB, 30K
peMa TaKUX, K < MaTeMaTuana CKOHOMIKas» , AXHM ONiKyBanacs Arentis 3 Mix-
napoanoro possurky CLIA (US AID), ra «CrarHeTiyHi acNeKTH eKOHOMIKH >
(JEP - 10353 —97), y mexax nporpamn TEMPUS —TACIS Cpponeiicskoro
Coway.

Mamemamuusig eRonoMbA OVUDYL CMPOrOCMi Muc1ea 1 caobudi MY~
8uMb mam. Je we NARYE Miwmaiuna cuile ma doxalie, o rpYNINYIOMBEs
mIAbKY Nd acmoponemi. Bona dae noscuenns ocnocunum nousmmar,
MAKOK 1X 630EMO36" R3xarm { goduonac ¢ mIrpynmsin 018 IxX 3acmocycann.
Mokauno. gona € apaakos mozo, AKX GYIYML CYCRIAPNT NayKI ¢ Mal
Symusony. Kpmuye sa 5yov-axy Qucyunaing eona 06" cdnye dea cmumyu
HayKu. SKL &uCy6ae caozo uucy Dpencic bexon: na caney Focnody 1 anm
NOALINLEINS JADICHKOZD KCHYaANIL,

Ivap Exaawg

MiKPOeKOHOMIKA € OCHOBHOIO CKAAAOROIO eKOHOMDMHOT TeoiT. Bona nupuac
FOCIOAAPCLKI PINEHNS T3 NOBEAINKY OKPEMUN DUIINUDL CKOHOMINHOT ¢HeTe-
MI - CKOHOMIMHMR areutis, y poai akuxX BUCTYNANTH cnoxuraui (romamyi
tocoapersa 6o ¢in'T) | RHpOGHTIGY Tonapia Ta yocayr (nianpueMersa ato
BipMK), 2OCAIKYE EKOIOMIMHI NEPe;lyMORY POPMYBAHHN CRLIOMOYO BUGOPY
AHE OKPEMIMI FOCROAAPIOIYHMI €Y EXTANM 33 YMOR OGMEKEHOCTI peCypein,
IACAUIKY BLAMOBLNOT FOCHOARPCHKOT QiSABHOCTI TR RAAEMOMIY eKONOMIYHNY
cyflewrin, Akt BUSARARIOVBCA Y (PYyHKNIOHYBANY] PUHIKY, ABHILAX €KOHOMIYHO]
KOoTIepallil Ta i)}mux THNAX KOOPAMHALIT roCnopapeboi aKTHBHOCTI, avaliaye
NOZAPINKOBY JOAMBHICTD, BI3HAYAC CYTHICTL 308HININIX edexrir, 1o Rriunina-
I0TH HA PIWEHIS | DEIYABTATH TIANPHEMAMULKUX 3YCILtb, AOCAIUKYE POIb
ILTACHOCT] B exOHOMIUHiT cucteMi.

BHyTphunisi MOTHBAMK, 1O CHONYKAIOTH AI16)81i A0 FOCHOAAPCHKOT s M-
HOCTT, BICTYNIAIOTE TaKi NOTPEGM, AK BILIYTTA HYWK I, HECTATKY, gediuury, ai
3AI0BOALHAIOTHCS 32 AonoMorow 6aar. Iparienig otpuMaTit 6nara ¢ MoTH-
BATTTTHIM MEeXARTZMUM €KONOMIYIOT HIINBHOCTI, PYUREOI0 CHAOK eKOHOM] (1
SR TOCTIOAAPCHKOT CHETEMIS.

Yei 6aara noginsnors na Blamni (iki icHyi0Ts y nauniuky i e ¢ npexme
TOM EKOHOMIYROT AiR:m10cTi) Ta exoHoMiwm (o6MeKeN] 3a KLILKICNO, Wo
NOTPEBYIOTH BUAATKIB Ha iX BIPOOHILTEO | 3a6eaneuenns Hinn ). Exonomiuni
NOTPEBH BHCTYIANTYL AK KOMKPETHZOBANI NOTPe6i A eXONOMIMINN GAarax |
RAQCHDIKYIOTHCS 30 CTYNEHEM NaraiubiocT! Ha H0TpebH Nnepwoi neobxigHocti
(abo norpebis y 3aco6ax iCHYBaHHs) T4 mOTPCOU BHOOPY. 33 BSAaMI 3240BO-
TEIHSE EROHOMINH HOTPEO!! POZNOAINAIOTE HA IMAMBIAYAJMbH] TA KOJACKTHEHI .
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Nonut na exoHomivne 6aa-
P s ro — ue noTpeda, WO BNANMAE
Ha Horo sHPOOSUUILTRO Mepe3 CH-
CTEMY {CUYIOYOF0 FOCIOAANCLKY
ro nopauky. Ypn Mojlesmonaii
FIONUTY Bill XAPAKTCPIAYCTHES
pYNKIIEd NONUTY CHOKMNIAMA
a60 BUPOOIHYOTo MIARPHEMETRA,
P b N7, p.) — Cran pinuosary 110 BI0GPaXye 06CAT NONITY YA
61ar0 K QHYRKIHO uiny Gaara,

Hagpuwok

i Hednusr n MiH Ha i 61ara, Sxi REKOPIC-

: TOBYIOTLCH BOANOYAC 3 1IHUM, 1O~

: L XDy €XOHOMIYITOND arenTa, yMoRs

I CTIOMCHBAHHS, DYIKYBAID TUILO.
0 q, q

Tomapy € exonoMivIMn 6aa-
Puc. B.t TAMM, 710 33J0BOJbLISIOTH CKO-
noMiuni siorpedu i mpusnaveni
AN o6Miny a6o NPOLDKY, 4 015Ke, MATh 1iny. Tonap_ﬂ PO3MOTIAAIOTL 11a
pevori (abo marepiadbpi) Ta mocayru. OcCTaili, Na BIAMILY Bi/l peUOBHX
TOBAPIR, HEMOMXAMBO CKAAAYRATIY, & IX BUPOOIKUTEO, 1K NPABHJIO, abiraernes 3
ix cnoxkupanusy. Tonapy, K 6e3nocepealtbo HaMOBOADISAIOTL XKUTTEBI HA-
Tpebu ioneit § BUCTYNAIOTb ¥ (POPMI 3aKyNIRCAL LOMaulIix rocroaapers, a-
SHRAIOTL CHOXMBYMMH. TOBApH, WO BUKOPUCTOBYIOTBCA ANA BHPOSHUNITHA
HIUX TOBaPiB | BUCTYTAIOTh Y (pOPMi 3aKyNiRean J'Ii‘j_[TlpH(;'MCTB A9 3abesrie-
yeliisl NpoieciB BNpoGNILTRA, Na31BAOTL [HBECTULAHUMH.

TNponoanuis — 1¢ KiABKICTb 1IERNOM0 TOBAPY, AKA MPOTIONYETLES 1A PHITKY.
[lponosuilisi TeRNOro TOBAPY XaPUKTLPHIYETLCS (bytKUIE Mpoo3Uii, TOOTO
06CATOM 1pOTIoamTil AK pyiruicio ainy Torapy, win iu_nmx'Tonapm, BUTPAT
BHPOSHWINTBA, BUPOSIIMYOT TeX110J107, OPralisaity pyilky Ta X YHITIHKID.

TlonsrrTs PUHKY BKAIOYAC CNIBBIOWENIA MK OMHUTOM 1 SIPOTIOIULLEIO 11
ropapyr. Konxypentii CHAM NPH UbOMY ALIOTh Y HANPAMI CHHXPOHIZalll Wi
noniTy Ta nponospuii. HalppocTily MateMaTHuiy MOACTb PHIIKY neslioro
Topapy — rpadiuly MOAEAb BEMO/lIT MONMTY | LPONO3KINL, MPERCTABACITY
KpyBuMy cykynoro (Tabra CyMapioro) nonuTy (D — Bia anra. demqud —
nomyT) Ta cykyinoi nponosuii ($ - B anta. supply — nponosuiis), —
306paweio na puc. B.1. Ls Moiesn NABKBAETBLUS ¢XPECTOM, 100 «T1OXYUs-
s> Amedpesa Mapaaial,

Kpuua D 3o6paxye obepuenty (pyniino nonuty p = [(g), sika xapakTepnaye
FAAEKIICTD MK KITLKICTIO TOMNTY ¢ 13 TOBADP i HOFO UINOW p, a xpusa S -
oGepnenty (pyuxnio nponos3nwii p = g{q), wo BiAoOpaxye 32111@»(1'11075 MixX
IKITBKICTIO NPpOTIO3uRii ¢ na Tonap Ta foro uiioio p. PimoBaxia uina p, —
ue uina, 3a Axkoi ofcar yormry JIopisuice obeary TIPOMO3NLIT ((]p)_ dxito

‘Mapuaian Anedpen (1842—1924) — pizomii AHUINICLNHN CKOHOMICT, 32CHOBHUK
Kl.‘.\(()])ll,"l)!((jl\l(()'l' MIK O CKOHOM'IKIM 3acHONHAK OHMCOBO'iI[L‘Tp_VML‘)]T?IJIbHOrO HanpaMy
CKOMOMIMIOI HAVKY: (ceonomics) Ta MIKPORKOIOMIKY.
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I < Py TO BUBMKAC TIRUIHMILOK HOMATY Ta KOHKYpennis cepet nokymin yepes
ACPHHIITIICEL TOBAPY; AKULO Py < Pyo TO € NALIHILOK Oponoaniyi, Wo 3yMos-
JHOE FOABY KONKYPELHLT cepen MPoAaBLiB. 3a MAABIOCTI KOMKYpeiil if ¢usm
CHPUSHOTS 3MiTaM TIepisloBaXtHN il V GiK HaGDDKEINI A0 PIBLOBAXKIIOFO
CTany ((/(., Pe).

QcuosuuMy cyb’ exTamu MIKpOeKOHOMIKH € pI6Ni camocTiiii ekoxomivni
O Y BUPASAL OKPEMBX JOMAUINIX rOCTONapcTs Ta Jianpuesmcts (Bhipm),
& TAKOX J1EPKABA.

BeobOxjaierts BuGopy cnocobin exortostiviol gisapnocti (To6ro rocmoiapwo-
GUNET) 3YMOBIIOETBCS HATAMITEPCST ICHYBAITIAM NPOTHPINIS MK 06MEXCHiCTIO
pecypein ang supobinTea 6nar (pikicnicTs 6aar) i MeoGMEXEnCTIo HoTeI-
LHHIAX TOTPed AK OKPEMUY eKONOMIUTIKX areITiB, TaK i CYOIbeTsa B LUAOMY.
Pinresurs ekonoMivnux cyG'ekTin 1040 11LOTO BIGOPY MAIOTH GYTH pauiotann-
1 (BUBOKEIHME Ta POIYMIKMM) | CIPSMOBY BATICS Ha MAKCHMi3auito roc-
noAapeLKoro yeitixy (paitionablo-OnTuMisaltidlni XpUTepiil ianslocti).

JoManmi rocnoJapcTsa y MiKpoCcKoyloMill ¢ puacinikai piarroManitnmx
daxropin supobuHTBRA (260 PECYPCIB), 3ABIKY QMY BOUKH OTPUMYIOTE 0-
NXOJM 1 IIPHITMAIOTL PIIEHINT PO CHOXHURATINA BUPOOALTIHX OJ1ar, 3201aPKeNITs
KOBITIB TA CTPaxvBalllsl Bij GyNb-saKNX PU3HKIB, TOB'A3a1EX 13 dylKbony-
naniis. uipuemerBa (a6o dipmu) € BHPOSTIHUAMY IHCTHTYUIAME — BTAC-
1IRAMI BHPOGIBMOTO Kanitady (uacaMriepen 3aco6iB BHPOGNMUTRA), HKi BM-
POGAROTE TORAPH TA MOCAYTH, & TakoX 3atficuronTs insectil (kanira1opk.na-
Aenits) y simnonaenyus supobumirrra (aMopTH3anio), Horo Mojepuizaniio ta
posumpems (wecti igBectiuii). JTianpuemctsa npuitMaoTs pilenrs upo
CTPAXYRBAINS BLQ PHIHKIB, [TOB AIANNX i3 IXIBOIO JUSIBUTCTION

TpeTiM THNIOM FOCHOAAPCHKUX OAWNUIE Y MIKPOCKOIOMILY ¢ je¢pKaBa |
FPOMALCHK] OPraui3adil — BANCHUKE NCHTPANIBOBAUINX TA Cycnianinx (oIin,
11O BRKOPULTOBYIOTBCA IS Peanizallil pirens npo 3aj{0ROJACHIA KOJCKTHE-
INIX NOTPCG 3 ypaxyBaliiaM CycniNbHOl KOPUCHOCTE TA NEPEPORMTOIT A0X0NIB
v eyeninbeTri, Jlo na#BasxyBiiux (pynxinii gepxasy HagoKaTh TAKOXK DPO3-
POGRA MPABKA FOCMORAPCHKOTO MOPHAKY B CYCNiALeThi (Mpannn e¢exonoMin-
1OV TPH» ) | KOHTPOIb 34 IX JOTPAMRIISM.

Piwerna, axi npuitMalors exowoniyni cy6'exrit, cnpaMorani ma po3s’ asans
N'SITH OCHOBHHX EKOIOMIMHUX NPOOREM, L0 CTOATE rePejl §YNn-AKOIO EKOTIOM{-
KO0 AK FOENOAAPCHKOIO CHETCMOW0: 1) 1o 81poSasTH? 2) XTO BIPOSAATH-
Me? 3) K nupobaatH? 4) pas koro mupobuatu? 5) crkiibku BYPOSAATH
Tenep 1 CKUIBKY PECYPCIR 1malIpanasTy ja Mafibvrie supobnuurso (cxiasxsu
JAOULDKYRATH TA BUTPAYATH Ja 3all06iralla racho apChKUM PHINKAM ) ?

€ vatupa dyaadentaisiinx niaxoau 1o Rupiuenina 6a3oBYX CKONOMIY-
nix npobaem (KOOPAMHANLIT rOCTIOAAPCHKOT NISABHOCTI) ¥ PI3IHX CYCNIARCT-
nax [le - incTruxT, Tpaguuil Ta 3Ruual, iepapxis Ta PHAKOBA BIAEMORIN
(pyc. B.2). Bunuenus 1ex npuinunia ¢ oM i3 roJOBNHYX 3aBA2Nb eKOIO-
MIMHOT TCTOPM Ta CYMACHO) NOMTHYHOT ¢KOINOMIT,

[enyiors ssi pisitonoagpii xonuemyii GyuKIionyranisst coinonoaTelion.
A TAKOXK CKOIOMIYNOT CTPYKTYPH CYCRIILCTRA, 1oGYNOBaH| Ha AOMINYBallli
NPUHLHAY THAUBIAYATBHOCTI {3 11aQ2INIAM TTEBITHX CKOIOMIMIEY i TOMITHYIIX
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OcHOBHIL NPUHLHIIA KOOPHUaNil
exoHOMiunol Aot

|
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I)-xcl'@ KT Tpamwuii
(HPHMI'ITHB]Ii 'a lepapxis PH}I’KOBE}
61(-)110r1 yHi soyaat (wesrpasti- B3aCMONiIR
CNLILHOTH, (narpiapxans- SOBAHO Ke- (cvenimoree
HATPUICTAL w1 abo mar- ponani 3 CKOMOMIN -
MYPAWENIK, plapxanpHt CYCHiILCTRA) Hotwo CBOGP—
()u;tlm{mﬂa cycninberaa) NOK) areHTiB)
ciM’s)

Puc. 3.2

CROGO OCOBHCTOCT) 60 NPUIUMTY KONCKTHBiaMy (epesaxaniisn CyClijin-
HOFO 1A HMINBIAYAABIIM) . 38 HEpuIHs NPIIREITOM (PynKUionye Hararorna-
BHOBA EKOUOMIYNE CHCTEMS, DO PEFYJIOETLCS KOHKYPCINTER (cyro prixona
(‘.K()ll(')MiKH)‘ 3a )’.]’)),'I'HM - QuonjanoBa 3 ].ICH'I'pi'LﬂiR()BFlHI-1M ]')Cl'yJ'If()BDH"‘AM
eKONOMIKH (JIENTPANIZ0BANO-KOMOH A eKONOMIKa}. Y AIHCHOCTT % eXOHOM-
[l CHOTEMI € 3a3BUHAN CUCTEMAMIT 3MILIANOT CKOHOMIKH, J¢ B nesliyX 1po-
NOPIISIX, 3VMOBALHNX OCOGHANBOCTHAMM HATHOTIAAGHNX CKONROMIK, JTOCALLY-
IOTLCA MPHINIITHN EXOUOMIUITOT CBOG0AN OCOBHTTOCTE TA ICXABHOTO PETY.IIO
A,

Y noci6niky po3riaanthcs PHILKOBIFa 3MIilEAUT eKOITOMIMIL CHeTeMit. Y
TAKWX CHCTEMAX QCHOBNA B3ACMOMIA €KOTIOMIMNUX ATenTiB 3j(HCIHOETHCA 11a
pHIIKaxX AB0X Tunis: kitmerol npoayisui (TO6TO COOXMBINX TORAPIB | J10-
cayr) | daxropis mupobmiutea (o670 BupoGIIYKX pecypein). Ocnbairo
BN DIBHMH €KOIHOMITIIIN HOCAVTAMA € hiAIToBO-KPCAUTIL, @ TAKOXK CTPAX0ni,
U0 1AAATOTLCH DIZIMM CKONOMIYNUM arenTaM PiancosuMi Ta CTPaAXOBUMY
opraiizanisms (iNCTHTYLIAMM) B2 GINANCOBHX | CTPAXOBHX PHITKAX. L incTn-
TYULT HArpoMaLKy10Th (ayMyNoIoTh) THMYACOB0 BLIbLITE KOwTte §i 3ficHio-
10T JIBECTYBaNlisl PIBNMX EKOHOMIMIIX | KOMEPIIKINX 1IPOCKTIR.

Haltripoctinty rpadginuy Mojeas BIaeModii 0CHOBINEX MIKPOCKOTOM) LXK
cy0'cxrip 306paxena Ha pe. B3 )

FOAOBNHM IHCTPVMENTOM BILAMBY JeDSKalK Na MiKPOEKOHOMINIT IPOICCH ¢
BICKANBLIA Ta MOBETAPIIA JIOAITHKA, WO 3YMOBJIOC TAKI NapaMeTpH CKOIIOMIN -
JIOFO CepeioBuula (B AKOMY AIOTh GKPEMI MAKPOEKOIOM:HII arTenTH), I 30B-
MINIA Ta BUYTPHINE BapTicTh Nauionaibliol BafoTH, Pinnl i TeMits sy,
POIMIPH BICUTKORHX CTAROK, CHCTEMA OMUAATKYBAUIRA T 1 KIABKICHT X2DaK-
TePHCTHKHN TOWO. 3UATEBIS QWX MapAMETPIB | TEILACHINT IX 3MIlIY RILIMBATOTE
112 BUOID CHIOCOBIB MAMABUOCTI KOUOMIHIIX arenTin i ToMY MaloT), OYTH Bpa-
XOBAI ¥ BIANOBLALKX MOZEAAX NPIHTHATTA TOCIIOLAPCHKAX PIlICID.
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Bypo6aiiyi BUAATKY Jloxonu

Qaxropy Enpnﬁn_urrr;a'] Punox pecypcis Pecypen

®inancoei Ta
CTPAX0RBI iHCTIETYRIY
_ | (Gunky, Bamomni T2
lisecTimii | gongosi Gipxi, nen- | S30WATKEHILT

Yimapu- _' citini A inpecmitui [ Nomawni
| emcrBa C'rpaxom donmm, crpaxori Capaxoki [ roenoxapersa |-
J RHCCK KOMMAaRI Too) RIECKW 1
! Jloxomu - - Buxatki
| Punok kinucsor [ I
Tosapu i
l onap . UPOYKLIY Torapyu
T3 NOCHYTH - [ . Ta HOCNVTH
Hepxasni Jepxani -
1aKyNieni BWJITKY
Jlepxana
CpXanxi
[Tonatkn ) qu? . IMToaarxy
CKOHOMITHI INCIH-
. - p wi
Perymonauns siyxwicns Biy v Perynioszaana Biaxwens R
MIPaRILI «EKOHOMIMHOI TP | Cynapi iHeTHYYRGT [IPABKY «CKOMOMIYHOT 1PH»
Nepxasy
Puc. B.3

ITpp supyenti ra MoOACTIORANNT CKOHUMIMITUK HRIUL ) NPOIRCIB CIV1 3RAAGE-
P A re, 10 JIOBROTPURAHT NPOLECH HOAI MY NPall DOCTYNORO MPHIBENH J0
AANOOrO NOCLICNS c_\nmcnn?l EXONUMiuIOT cHeTeMu Ta 1T crpyrrypi. Tax,
HTONATADIME PHIOK S CVRY BINCTD MALIONAABIHO-CKOUOMIYUMX BIANOCHIE, 3D
JODOMOTIVK HKMX 3MHATIGIOTHES Peanizallls tOBapiB, 08Ir Kalirany, KVIIRISI-
HPOAAK POBOUOT CHAR TOULO, CKIARAETHEA 3 pilnux pHIaE 31 A DM
BAACMOIY ASKAMH MUK HHMIL.
~CIpoguiy CTPYKTYPRY CXeMY Haiiona bliore pHIIKY HaRe/1eHO Ha PHe. B.4.
Koxern 13 noxazannx a vilt piIkip mae oneundivny CTpyKTypy Ta VHaclikis,
MTORCAINKE SKUX JTOTpedye poariady Moacach Ixtubol Aisienocti. Hanpukaaa,
CYOERTAMM, SKI JINOTh Ba pHIKY 1una lauepis (QongosoMy puiky), €
[) emitenty, 70670 0platizaini, UO BYRYCKAOTH QU1 Taneps, 2) iupecTo-
M BAAUITHKH, KD BKIAAA0YE KAATaN y U Nanepy; 3) nocepennMKH, sixi
OCPYTHh ¥UACTH Y PYCL IUNHEX 1alepiy BLL eMITCHTIR JI0 HIBECTOPIB Ta IX
nepeapopaid. Hocepemupking oneparigMg 3aiiMalorses Neperasiory 6po-
KOPCBKI Ta epehXi KOHTOpY, 1O KUKOUYIOTh AopYHenns xmenTis 1a doi-
JUSIMX OIPACAN, 2 TAKOK imectinniiing Qonim, Caykh, CTPaxom KoMNAnL, nencibit
POILT TOILO.
MujemoBaing ta niBuc)ig AlH CXOHOMINIUX archiTin 3yMaBHIO 1HOABY
Ao KIABKOCT) HoBix HIMasCoBU-CKONOMIMTIEX JHCUMTLTIN 1 Teopiii (win
pimancorol nBKeHep1l, TEXNMIOIO T PYIAAMCUTATLIOrG auaaizy phiuaico-
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Pue. B.4

WX PHIKIE 20 AYXKE CKAUUX Moaescd cyractior croxacTrunai pinancogoi
MUTEMATHKH | TCOPIT PRNKY ), & Takosk nosux fpodpeciit (Ppinanconi Ta aktyap-
I GUAATIHKY, PHBHK-CKCIIEPTH Ta i1l ).

Cyxymuierd 3aco6iB Ta CHOCOOIB NzHAHIA CYTHOCTI eXOUOMIMIINX sU31suL i
HPONECiD 114 PiBI OXPEMHUX FOCNOAAPIOIOHNX CYG CKTIN CTANOBHTL METOLO0-
T1H0 MiKPOCKOIOMIYIOTO anaaizy, Mo oXOIeE SK 3arajibIoNayKoBL METOI
CYHACII0ro NPHKIAANOT0 CHCTEMNOTO auaaisy (layxosa aGeTpakLis, alasoris,
HOPABNATBITHH altai3, MOJICTIOBANIA, (1/YKILIA Ta AeAYKLIsl, ClIHTes, BUCYDBAN-
1154 T4 Nepesipka rinoTes), Tak 1 crendpivgin MeTOAH JOCATIDKEITIA Ta MOJII10-
BN MIKPOEKOIOMIMINIX ABKHUL | Jfpouccis. Jlokaaane BHCBITARNNSA METO-
AUOTIMITIHX MUTaRb CHCTCMIIOLO MiAX0AY Ta MOAESIOBAINA B exONOMIdIuX i
CYMIDKIUX A0CAIIKAX MICTHTLCS B K131 [43].

Exonaaumi Teopii npeacTasielli 3araibliBMH PAMKOBHMIS KOICTPYKIQSAMH, 110
AQIOTL 3MOTY 3POSYMITH B3aEMO3B A3KM MK NDWIMNAMN | HACALRAMH THX 4
THX HPOUCCis T4 ABNLL. EXOnoMiuni Mojieni ¢ cnpouieiiuM 5igo0paxeiiigs Kou-
KPETHHX eXONOMITINEX (heRoMeNin | BiATBOPIOIOTH NIEBIT BAACTHROCTI T4 Xa-
PAKTEPHCTHIY OPULinazy, Kl CTanoBAATh iIRTCpec Aaa aocaipnuxa. Led MeToz
MaC iCTOTHI Niepenary nepejt iNMMH MeTo1aMy ZoCaipKRenns. Moaeih, A1 apa-
BIAO, TPYITYETLCA WA MeBNHX eKOHOMIMIIX 3MIlIUKX, W0 € TTOKa3HMKAMH Ta
HAPAMETPAMI] TTEBNOTO deNOMENY, a TAKOXK NEBUHX NPINTYIICHTISIX 11020 CI3BBIAIG-
O, MIDK LMK 3MIIIMA,

Ockiapxi 435 pistnx iiged noTpidni piani Mojeni, To MOXARBA NOGYAOHA
KifbKOX MoAesieit oiioro o6’ exta. 1lel npumnpnr 6araToMoaensnocTi Biao6pa-
skemist 06’ exTa (ABMWA) € OXIMIM i3 TONOBINIX V CyTacHil HayKoBiH MeTog0-
Torii.

Nisnaedaori sodeai € GOPMOIO OPranizauil Ta 306 paskerrs JHanb, & TAKOX
32C0060M NMOCATIS MOBHX 3HAlbL i3 HAYBIKMA,

I pazsamuwunt Mogent — e 3aci6 opranisaiii npaxTwinix Aiil 7a npoLecin
kepynauns,

Qcobanne Micle cepell AGCTPAKTILX MoAcAell 10CIAA0TD Mo61HI MOOel.
[eonnos3anamicTh, NeYiTKIiCTd HPHPOANNMX MOR MOXKE JIEPEIKOMMKATH B JCAKHX
CHTYALUSX AOCHIAKEMYo | NPAKTUUHOMY JACTOUYRBANINO OTPIMANUX PCIVaAb-
Tany. J{osw 3avodiramis ULOMY CTROPIOOTLH OLTLIL Touni npodeciiini aonu,
(GOPMANIBORANY MOBY CYYACHOT MUTCMATHKH Ta CHCWNALUT M2 Mosil
nast EOM.

I(ast OTNICOBO-TNCTPYAMENTASIBIOTO HATIPAMY EKONOMIYNOT HAYKA XapakTepiie
nanveanng aepdaaniux modeet (win nat. verbalis — caosecunii), axi rpyn-
TYIOTBUA Ha BUKOPUCTAIN 33C0O0IB 3BHMAITIOT MOBH | Aoriky. 3suyafino, ne ne
RHKJTJOURAE BBCACHIA B Tald MOJLCTI JEBITIIX eJIeMeHT KIIBKICHUX aBaJITHYIIIX
Ta rpah X MATeMatITIX MOJEACH, e 5K 0NoMXIro sacoby. Tlegonika-
MIL BEPGAABINX MOMEACH € HCUITIGCTh, NETOCTATI NAONIEICT | CRAVUTHCTD 118
oupalioRals Ta aunizy. Bucrorky, apobaenti Ha X ocloBi, € cy6 €KTHRINMM.
Buxopscrosyionir BepOanbii MOXEI . HEMOXKINBO OHePYBATIN AHAYNOW0 KLABKICTIO
IE3ATKILIX 3MIHITUX TAPaMETPIB, TOMY ¥YT, K NIPARUIO, 3ACTOCOBVETLCA BITO-
Mudi npranun «ceteris paribusy («3a X OAKOBHX vMons ). Bikophcran-
st BePOAABIIIX MOACHCH 3YMOBICHO CKIGATICTIO | NEYITKICTIO 06’ €XTIB MOfIe-
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JUORANNS, FIOB A3A1HMU 3 IIeHepe 0AUYBATIO0 T4 HEOI03HAUNGI) NOBEJINKOIO
OKPEMUX JTIIOJREN, CRILTIBHOT 1 CYCTINhCTRA B IN10MY.

IoTpe6a B rOUNUX KijdbXICHUX MO(€HAX TPY FOCHOZAPIOBANINI Ta BeACH I
AVIOBUX onepalin Gyaa yeuijgomnena ayxe aastio. Ilpnragaemo sigomuii npuii-
unn Jleonapgo aa Binui @ «iiema 1igkol BIpOryyIocTi B Iraykax, Jie e MOXHA
MPHKAACTU XKOAIOT 3 MATEMATHYIIX JIAYK, | B TOMY, IO 1f¢ MAE 3B'A3KY 3 MaTCMa-
Tukow». Came Jleonapao cnonyxan iTaniichkoro MaTCMaTHKa, PPaAHLKCKANCLKOIO
Momaxa Jlyky Llasani 10 po3poGku mitrans Hinarcosoy MaTeManIKH Ta CTROPENts s
Kiabkicnnix mMonreacii 6yxraarepcskoro abmiky, Ilpaui JU. Mavoni 6yms wowaa-
ABN{ 3 OCIORY BUCIS MEPKAHTHAI3MY, siKe FIEPEAYBATO KAacHY Uil nomri i
exonomy. 1 sacuosnyk — ainonieexuit yuennit Yissy ety — 1agsas pos-
POGICTLY HHM €RONOMIUNY HAVKY T2 OCIOBH eXOHOMIYHOI CTATHCTHKU 11OAITHY-
3010 ApudgMeTIKo10. Bilr 3a31mavan, mo iiore cuoci6 AocaiKeis o1eaBuyainiii,
OCKILABRY 3aMiCTh TOrO WOG BXMBATIN CJIOBA TiNbKW B NOPIBIGLILHOMY Ta llalisy-
HOMY CTYHEHAX | KOPHCTYBATHCA YNOTASAHKMH apIyMCHTaMK, 51 ¢TaB jla N.1AX
BUKHATANIISE CROYX /IYMOK MOBOIO 'IMCG, BAr T4 Mip, ... AaBNO BaMal'aBCs 1Ty
LIMM NITAXOM, 1MO6 ITOKA3aTH NIPUKIAL NOAITHYNOT apHPMEeTHKILS

Orak, MabyTh, 11epUIcIo HPalelo 3 eKOUOMIKH, B AKLI cucteMaTuyin suko-
DMCTORYIOTRES MATEMATHUILE METOAW, GyT2 KNITa OPAIIY3bKOro MaTeMaTHKA
A. Kypuo «ovajogeiinsg apo MareMariinn mpuiiung Teopri 6aratcrhas, 1o
puitinna Apyxom 1838 p. vy Mapuxi.

MaTeMaTHYNA KO B EKOHOMLLE BHRIKAQ B PAMKAX TICOKJIACKIIIOND HaNpa-
MY, FOJOBIY POAb B AKOMY BIAITPABATL TEOPIst rpaniyiol Kopyuciocti {(Mapxy-
nanism). 11 sigossmm npeacTaBinskayu Gyan X. Toccenr v Hivewanui, 13. k-
soire ta M. Exxksopt v Beanxiii bpuranit, J1. Baxnpac y Hlsennapii, T. Kac-
ceap v Wpenii, B. Mapero B ltanii, B. AMutpicn 1a €. Cayubxui y Pocii.
Haitbigpnnit sname ua ckonomiuny teopio Mmanis npawi JI. Banepaca, wua
TEOPIS KONKYPCNTHOT PIBIIOBATT BAPOAOBX $araThoX RCCHTHAITH Gyaa pywliii-
MOIO CHADIO EKOUOMIKO-MATEMATHYIHEX FOCAIAKEND.

Hepenornumy R exonomivnin teopii crann 30-Ti pokn XX ct. lloasa mMogeai
«BUTPATH — BHNYCcKs» B, Jleonrnena, Mogcai 6aratocexroplior 3pocTaiouol €KOHOMI-
KIT Ta DIBAMIYIIOl pIBIOBATH, CPIUL A0K33I ICHYBMIHI ¢KOHOMIYIIO) PiBIOBANY
A. Banbaa, a Takox teopia irop Jx. ¢oi Helimana, ckouomerpuxa P. Opina.
Ainiiine nporpasyianng JIo Kanropopyda 1omo ZOKOPINNO 3MIIHAN eXOHOMi' -
nv Teopito. 36yanca nepegGatienns JI. Banspaca, sucsoniene unm y 1874 p.:
<HUCTa TEOPis CKOBOMIKI € IIAYKOIO, 11(0 NATAAYE B YebOoMY (idnKo-MaTeMaTHIH
HAVKH Y. MareMarigia eKoONoMiKa cTana TOTYRKIAM JLKEPESOM BHITBKHENNA |

PO3BUATKY IIOBHUX MaTCMaTHYIHUX TEO]')“‘( Ta AWCIBINAHL, TAKHX K MaTeMarTwyre

TPOY PAMYBANIIS, OIYKAMIT altani3, 6araTOKPUTEPIANBIA ONTHMIALLIA, Teopid Ko-
OMEPATUBIIX PHUCTD, Teopid YACOBHX PISAIB Ta iit.

Jocaimxenna xapakrepy poGit 3 exonomiunol reopii, siki petbepysasmen u
«American Economic Reviews y 70-1i poxis ta 1a novatxy 80-x pokis XX 7.,
MOKA3aN0, WO POOOTH 3 MATEMATHUNO! EKOHOMIKK Ta €XOHOMETPKKN NOCAN
HAHIBI TIO3YULT B (JAYKOBHX JJOCALIDKCHHAX TIOPIBUHIG 3 MHILY UM HEPIOI0M,
TOM AK POOIT ENUTIPINUIOTO XAPAKTCPY ab0 CTATCH, {18 J0CALKVIOTHES KONKPETH
NPOGAEMt 31 IRUYATTIUM INCTPYMENTAABIO-OMUCOBNM TLAXOAOM, HHOMEINITAAD.
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binsmicts Ho6eaiBebkix 1peMitt 3 eKOIOMIKI, 1[0 BIICPIUC MOYAMM NPHCVIKY -
pees 3 1969 p., nagano came a poGoTH EKOTIOMIKO-MATCMATIHY VYO CHDAMY-
s,

Cria 1aroaociTe, WO peanbli eKONOMIYIE IPAUEecH B CYUYACHOMY CHiTl 11a-
CHUBKIL CRAANID | Garatrorpalii, WO BBUenHst X niorpefyc 3acToCYBasIsg Be-
HIEOFO KOMITAEKCY NEYK — BiZ ncHx0aoril, coujonorii, noaitoaorii no isdgop-
MaTHKH B encremitoro anaxisy. [lpu MateMaTUUUOMY MOTeJI0BalUI ¢KONOM]Y-
IIHX TIPOLIECIB § ARNUL BUKOPDHCTOBYETHCA HAAIBHYaHHNo muporni alamazon
MATCMATIYIRIX METOAIB, TEOPid | cnocahin, OCKINBKN MOXIIUBOCTI EKCTICpUNE -
Iy i exonoMiul ZoCHTh ofmexkeni. Tak, v MOAENAX FOBEAINKIL eKOHGMIMIUX
AICHTI B YMOBAX BH3IAYENOCT 32CTOCOBYIOTLES METOAN MATCMATHIIONO ATta-
Ny, anre6pi i reoMerpil. Oco6aKBO BOXIUBY POAbL TYT BIAIrpaloTh Aua THIH
MECHTHUIEX MOACAEIT: ONTHMI3AIINT Ta PIBNOBAXIII.

OnTUMIsaNIHNT Moaeni pauioHaabioTo NPHIRATTA PilIEBRD eKONOMIMINIMY
ATENTAMH GYAYIOTH, BUXOAMU 200 3 MPUHIINLY BHKOPHCTAIINS MIHIIMYMY 3acC0-
OIR TIP 1OCATIEITI 34JaH0T0 PEIYABTATY, 260 3 IPHILHNY OTPUMANIIS MaKCH-
MATRNOTO Pe3VARTATY NMPH BHKOpHCTAUN 3aganux 3acobis ta xowrTis. [lpin
(oMY IHHPOKO 3ACTOCOBYIOTL ANAPAT MATEMAYHUNOIG NPOTPAMYBANIs | Teo-
PHONTHMANBIIOTY KePYBAILGS.

PIBIOBASKIN MOACAT BHKOPUCTOBYIOTH 11ijI YAC AOCAIDKCIN BIACMOIB 513
KB MIDX CKONOMIMIBIMY ¢yS eXTaMW 3i pU ONUCE NIPITCTOCYBAINIA CKONOMIYIIX
ATENTIR IO ¥YMOR HABKOIHWILOTO CKONOMIMHOro cepeaosuula. Sx npasinio,
HOIY NOD' 233Nl 3 PO3B'A3AMIIAM MEBIMX CUCTEM PIBHANL TA BUBHCILISM IXITIX
RaacTaBacteil, TIPH 1IbOMY 3aCTOCOBYETHCE TAKILT MATCMATHRNN ANADAT, $K
1COPis TESRIHX BVIKILH, TeopeMit HPO iCHYBANISA HEPYXOMKX TOYOK Y THX Yn
Fux Ri100pakenax Touo.

LIpu wyiBeeni NHTAIB NOBEAINIKH EKONOMIMIUX ArenTin B YMORAX MEBHAIIA~
TCHOCTI ITHPOKO BUKOPHCTORVIOTHC MCTOAN Teopil IMOBIPHOCTEH, TCoPIT BH-
IHLKOBBX Mpolecin i MateMatiunel ctatictixd. Jlocaiuxkenna xouxypenuii
1 Rooepauil cKOMOMIYIINX arclTiB J10TPCcHYC 3aCTOCYRANNRSA MCTO/1IB TCOPIi
wop, 6araTOXPHTEPI aALITOT ONTHMIBANIT, TEOPIT KOPHCTIOCTE Ta HONYX pO3inis
CYUACHOT MPIKIIARIOT MATCMATHKH.
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= CIOXHBAHHSA

Cnoxusaul € 00uuMU 3 OCHOBUUX CACMEHMIB OYJb-AKROL eXOUOMIUNOL CUCMEMIUL.
Y yromy posdini poszasuyno mamexamuuni Modeii noaeamxu 0KPeMO20 CNOXU-
844, § POIL AKOLV MOXYMb GUCINYTAMY iHOuGid, cim’'s abo domaiune zocnodapcmso,
wAenN AKIX MAGMb CIiAsnul cnoxnsunii 6ndixem 1 pasom popruyome cucmeny
Nepeeaz AIANOCUG NAKGHUX CROKURMUX OAd2.

Cysacruit MameMamuHull a3 CnoXuGaInii & MamemMamunil ¢XoOROMIYI au-
MUK U OCHOGT ONUCOGH- IHCMPYMCHMAALUOT eKOMOMIKI, GIJOMOT 8K meopia pavut
HOT ( MAPRUNGABHOL) KopucHocni, wo 3’ asuraca & J0-x poxax X1X cm. Ji 20n0anum
nedoaikom Gyan nasonicme ncadexaammux Qichocmi 10eti npo MOXKIREIC I Mool
xranxionoi (Rapoundaivnol) guaipnocmi Kopucnocmi ma uaduipne axuenmyean A
HU MAPHULNARBNLLY (eparwnnx) nonsmmax. Hozbaerena y mamesamuynni exo-
uomuu NOOIBHUY OBMEKENY KAGCUUNA 1)LH KOPUCIOCHH NEPEMAOPUAACA A CYHACHY
PMCOPLIO CROKNGUUT NEPERAS.

1.1. nPocCTiP TOBAPIB | BIAHOWEHHS MEPEBATU

ITix ToBapoMm maani POIVMITIMENMO CIOXHNRIE 6aaro a680 HocAYTY, WO HAJi-
HWa8 y NPOAAK Yy neunil uac, y MeBlioMy Micli, a 1 CIIOXHBAYCM — Tpyily
IHAMBLLYYMIB, AKL COBIO POSIOALIMNOTL CBIIL JOXIA 114 3aKyHIBAX TOBAPID
(e NHKAKUACTRCS, 110 1S FPYTIA MOXC CKIMIATICH 3 0ganoro wicka). [onouna
HpoGIIeMa PRITCIHANLNOIO BEACHHS TOCNOAANCTBA CITOXKBAUEM VOIATRE Y BH-
piLIENHI MUTAUNSL 1IPO TC, SKY KUILIKICTH NAgBHNX TOBAPIB Bl HOBUMCK NPIH-
AGATH 34 MEBHRIT TPOMIKOK Macy NN 334a1X [[I1AX | CIOKHBYOMY JOXOAL.
MaremaTsiiuni Moj(em o (IGHE) TOREAINKR Ta PE3YRBTACI AHANI3Y TX YTROPIO-
10Th TEOPi1D 0COOBHCTOTO CIVMKIBAHUA.

BraxkacTbest, 10 ICHYE CKUTICHHE HHCAO 1 HAABIHX TOBAPIR, XK1 MAIOTD BJIA-
CTHBICTD KiALKICHOT BuMiprOCTi. Lle npunynietis ne € 06MEKY BAIbHIIM, OCKIABKH
D EKOUOMITL 32111 MOXIA MEPCHTH 10 NMIHOBOrO 1MAEKCY KijbkocTi Oyjib-
SIKOTO TORAPY it Oy an-sKol rpy st ronapis. [Toxitna onepanist podUTh Kigbkiciio
yopiunstanmsig (Cymipityu) Beh sIKicHo piani rosaph (10 HIX 3ACTOCONYIOTLES
TICaMi 0aMHULL BUMIpY) 1 dae MOMGIMBICTS A0OBIAMIO arperysath CYyKynuocTi
TOBAPIR, KO JIC HOTPIOHN, POICASANIOMY TX 5K OQMII KOMOACKCHMif (Crnax-
nuif) Topap. [Tpi ubOMy LIHORNIT IBICKC NEBHOIO TORAPY € HOro 1010 3 nen-
Hif Gasucuii Mepioa wacy P, a HINOBRMH IHICKC KIIBKOCT) KOMTLIGKCHOTO TONA-
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V. 1110 CKTAIACTDLCT 3 KiJIbKOCTEN q j -X Topapis, 7 = 1, 2, ~ooy M, CTAHOBHUTH
0t

1, = Xﬂ(}‘lj- ae Pj)- = Uika OJHRULI f-T0 TORAPY B GAZRCHOMY 1EPIOAL Yacy.

an)lp CTIOXHBAUA XAPAKTEPHIYETHCR na6opom Tomapir x=(x,..,x,)=

PRI I Y e KiAbKICTh ~TO TOBapy, Npuadanoro cnoxusadesm. Toai Bei

MOMCHBE TOBAPK € TOUKAMH, a00 BEKTOPAMH, IPUCTOPY TOBAPIB X, 110 € MHigMHo-
KUHOXO R-BUMIPHOTO 1pocTopy R . 1P UbOMY A0AATHE 3IAYEHNS KOMIIOMEH-
it N, TOBapHOT napTil X—(‘x )‘ [, UBM3UAE, IO CNOXKNBAY OAEPHAB X; OUH-
Kb 1-FO TOBAPY Y CBOE KOPHCTYBAHHS, a BiA'@MHE — 110 Biv Biutas Riano-
BLATY KUIBKICCH TOBAPY.

L1010 KinbKiCHO! XapaKTePHCTHKY TOBAPIR POAPI3HAIOTH AMCKPCTH TOBA-
PH. KIIbKOCTE axuxX HabyBaloTh OKPeMYX WHCIOBHX 3HAYCHD, T2 HEOOMEeKECHO
IO RLbHI FOBAPM, KIALKOCTE SKHX MOKYTL GYTH BHPAKEUT JOBIIbHINMM ;U HCH M)
yncaaMu. B odaskicHiil reopii CroxXueyuoro BuGOpY, SK NPABKNO, POIAAAA-
KITHCGA TTPOCTOPI TOBAPIB, UI0 CKAAJAKTHCS 3 HEOGMENEHO 11QJLALIIX TOBAPIE.
Sanava cnoXxKuBaoro BHOOPY B UPOCTOPAX AMCKPETHHX TOBAPID MAJOLiKaBa 1
MATEMATHINHOTO TOIJAAY | JIPAKTUYHO 3BOAHTLTA L0 nepebopy 3i ckiHueNHol
MHOKHK Ut b'l'(“,p HATHB.

@opMaibHO 3aranbla HOPSAKOBA TEoPia CHOXHBYOro BHEOPY, AKa POIran-
JAETLES )'.l‘&.."li, OXOILTIOE TAKOK RHTIAJOK AUCKPCTHHX TOBapiB. STKIO I'IZi}.IiJUI'I'H
HPOCTIP ToBapis X AHCKPETHOW rorojorico. Lle came crocyernes sumaaky,
KOJY JaCTHHA TOBAPIB HEOOMEKENO NOAINGHA, 4 HaCTHHA — JucKperna, OaHuk
merad, ¥e 3HafloMuH 13 TAKMNT MATEMATHYHAMY TOHKOWAMH, B HOALILIIOMY
MUK DPHMITYCKATH, 10 BCH TOBAPH & J1EOGMEe) 0 O bUMNMIT i NPOCTip To-
vapin X € geskoi o6nacro 3 R (K uUe nojaetsest y senNaiiinx Kypcax
MIKPOEKOHOMIKK, e TEOPIA CTIOXHMBAHHS NOSCKRIOETHCH Na ICOMETPUYIKNX a0
CAEMEHTAPHUX AHANITHUNIX MOALHAX). TIPH IbOMY CHIA 3ayBAXKHTIK, LIO, AK
PPABLIO, yepe3 JAPIGHICTL IPOWOBUX OjHRILB NPHIYCKACTBCH, 11O WiHU HA
TOMAPH MOXKYTH IMINIOUATHCS NPAKTAMHO Oe3NEPEeprHo, sIK i 3HAUCHIA HIHO-
MIEX TUAEKCIB KIJIBKOCTI TOBapiB.

BuBip croxunaveM NERROTG HaGopy TOBUPIR 3ane)NBITL HE TiNLKIS BiJ HOro
1oTped, 1 it 4acTKoBO Bij HOro cmakis. Bill Xapakrepuiyerbes cy6 eKTUBHUM
U ANOWERIAM NEPERATH, AKE MOZHAYAETHCA & | € NAPHHM ITOPIBHAHHIM MUX-
JAMBHX PapTils Tomapis. 3anuc x Z y, x, y € X 03HA4AC, MO CHOKHBAM
HLLae nepenary Habopy rtosapin ¥ nepei mabopom y (v & ) a6o Braxae ix
pipnomingnMu (2 ~ ). Y UCPIBOMY BUNAAKY COBOPSTH, U0 X CTPOLO lEpe-
Raxae y (vojti ¥ Z y, anc BIAROIEHHS § ~ X HE BHKOHYETLCA), a B APYro-

y - ].!];lIIOIUCIIII}{ - HNABHBACTHCA BI}lH()l.UClll”lM 6aﬁlly)KOC'll 11X -~y 03ta-
MAE, WO OJINOYACHO X £ yTa y = 1.

Jlaragacsio KinpKa MAYEMATHAHIX HTOMATh, SIK) TYT BIKOPHCTOBY BATHMYTHCH.
Muoxina peix Moxkoskx nap (x. y) raGopm Tosapiu X Ta y i3 npocropy X
VIBOPIOE ACKAPTOBII JIOGYTOK NPOCcTOPY X €aMoro Ha cebe, Wo no3uauaeTheH
HEA X Xie !TII[MX-IO)KHHO[O 2n-BHMIPHOUO CBKIIAOBOIO HPOCTOPY R?". Muo-
ama Wy npocropi R” e sigkpuroto, akuio pona MicTHrb KOXHY CBOIO TOUKY
(BEKTON) Pa30oM i3 JCKHM OKOJIOM Jli€l Towxu. Muosaima F o R" ¢ aamkue-
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RO, stxu10 iT ponovienia (To6To MHoxMIa Toxok 3 R, 4xi il e nanexatn)
€ BAXPUTMMK. 3aMKHeA MIIOXIIA MICTHTh Yl CBOT Mpalnull ToYXHK, 10610
TOUIM, KOXKHUMIT OKiJ) AKIIX MICTHTL HECKIHIEUY KIALKICTL TOYOX HieT Moy~
. ToMy Koxua 36DKRA HOCHIZOBINCTS TOUOK 3aMKIICHOI MIOKHIM £ pMac
PPAlHUIo, IO BaAEKUT, LIH MIOXKUIH.

YV MareMaTuullif Teopil CrioXuBaIIg BRAXAETHCS, 110 BillOwWeN s nepesa-
FM 33/0BOABIAE WH3KY BuMor (aKcioM), ki BTIIIOOTE NPHPOANT BAACTIIBOCTL
BHOOPY CRIOMOIBAYaA i 3a0€31CHYIOTL MOXIMBICTL KEAYKTUBIOTO POIRUTKY HOB-
HOWHOT Teopli. OcHoBnRY TPYNY 2KCIOM f1CPCBATH CTAHOBAATD TaK):

Al. Bidwowenns nepegdeu € NOGHUM X8A3INOPAOKOM Yy npocmop
MoauUPte.

All. Ridwowewna nepesazu £ € nenepepaHum, mo6mo MHOKUILI
{{x,y)e X x X :x > y}e BiaKpuTO0 ¥V AeKAPTOROMY A00YTKY X X X.

Axcioma Al o3navae, o 2 € GiHapmuM BiarowenHaM (TO6TO BIANOWIERINAN
MiZK 112pAMK TOYOX) Yy NPOCTOpPi X, AKe MAE TaKi BAACTHBOGTL:

{c1) mianoutenns . pedaekcHBHE, ToOTO X 2 X ANA KOKIOMO X € X;

(B) winnouwenns Z TpausuTMBHe, 10670 3 BiAHOUENL X X yTay & z AuA
X, ¥, 2 € X sUnAvBAaG, WO v X Z;

(y) ana Bynb-skoi napu uabopiv x 1a ya X abo v 2 y, ao y x x.

3aypaxuMo, 1o POPMAILI0 BAACTHEICTS {O) € BaCAIAKOM BAACTHBOCT]
(7). Baacrunocri (o), (B), (y) ubopy Neperar CnoxIIBayes € NPUPOAINIIMY i
e HOTPeOYIoTH 0COGANBOI0O KoMeuTaps. HenepepeiiicTb nepenar A7/ o3nanac,
IO KOJU CHOXHBAY Bignae nepenary nafdopy X neped 1a6opoM 4o, TQ Bin
BLLTARATIME ITepeRary Habopy x Nepein NAGOPOM i, AKILO X TA i JIOCHTD OM3LKI
vinmoRiaAno 10 ' TA Y.

Baactusocti (@) i (B) ruspavaloTs BLATONICINIA KBA3TOPAAKY, BAACTHRICTE
(Y) — POBNOTY Ri/BIOMIENIIA NEPERATH.

Ilapa (X, Z), To6TO NPOCTIP TOBAPIB 3 BIAHOWENHAM TEPEBArd < UERIQTO
CYIOKUBAYA, TIA3WBAIOT) [IOJIEM NEPesar [{horo CNOXUBAA.

Teopema 1.1. (1) Biduoutenns cmpozoi nepesdzy M€ maxi 8AACMuBocml,

(1) Oas xodno2o x € X ne moxe Symin x > x;

(i axwox Z y, y = 731 2.y, 2 € X, npuvony abo x > y, abo y > 2. mo
X > 20 30XPEMA, AKUD OONONACNO X > y md y > 2, Mo X > Z;

(ii1) 015 doeinvnux xr, y € X abo x > y, abo y Z x.

(I1) Bidwowesna Gaiidyxocmi ~ ¢ 810MOWEHNAM EXE1BANCHMHOCMT M
npocmopi mosapia X, mobmo:

(1) v ~ x 0z xoxnozo x € XN (pechrexcuanicms);

(i1) daa docriavuux x, y € X 3 ¥ ~ y MocMo y ~ x (cumempuunicmn),

(i) Ana dosinbnux v, y, 2 € X 3x ~ ymay ~ z macyo x ~ z {mpan
Fnuanicmy).

V1) (7): 3 x > x Bunanpano 6, Mo RIDOIENUA X 2 X 1E GUKONYEN b

ca, wo cynepevumy (o) .

13HAK V (3BAYAC NOUATOX AOBEACHHA TROPIKEKHA, COPCMM 460 ACMU, 2 3RIK A —
J1OI'0 3UKIMUCHIA.
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(12)* sixuio 6 Jie wuxouysanocs X - 2z mo z X x; ueped (B) sy = 2,
N

POOXGUNANGAE Y X X, 432 X X, x XLy —z = Y, OTXHE, HCMONCIWRO, W06
t = yabo y > z, MO cyNEpewts crporiit nepepasi Mk x 1a y abo y i 2.

(I1): We WANANBAE 3 03NauCINA. )

(J1). 10 pracrypicTs 6C3n0cepeanng RUIIIBAE 3 03NAMeINIA BiMIOWeNs
Gafiaykoceti ~— . A

3riANO 3 BAACTHEOCTAMM BiANOWCHIS eKBIBATSUTIOCTI ~ TPOCTip TOBAPIB
(II0KUMBAYNA POICHBAETBCH Na KAACH CKBIBATENTIOCT [, B0 NONAPNO 1e TIcpe-
TENAIOTHEST | KOXEN 3 AKMX CKIAJACTHCH 3 yeix Habopis Towapin y, Gasimynux
4412300y H200poBi x i3 1boro xaacy /v {ye X1y ~ x, x e [}

Kaaew expisanenmiocti /| ua3zypaloTscs knacamm 6alayxocTi cloKiBa-
U, & IX eyRYnnicTs yTBopioe daktop-npoctip (X /~) npoctopy X Bianocno
piptowetnsg BAlAYMOCTE — . 3 NOLAsLY IeOMETPIT Y IHPAKTHYIG BaOKARBHX
BUTIAAKAX PPN 3B'A3HOMY NPocTOp) TORapis X Kknacy GalixysxocTi ypn n = 2
YTBODIOIOTH 3 X KpuUBL Baitjgy>xocti, npu n =3 — rosepxui GaiiayKocTi, a nps
7> 3 — Tinepnorepxir Gaiayxoct .

FhpxycHane e fa TeopeMa XapakTepay e XUacTHROCTI HETePEPRITOCTi BI N0~
NIENIst NEPeBary.

Teopema 1.2. Henepepeuicms sidnowenns nepesazu Z exeigaienmna
gaacmusocmi {Ay)  (2) mnoxwita ly - a > y} mdxpuma 6 X npu Kooy
a e Xi {6) ranoxuna {x © x > b} 6idxpuma 6 X npu voxwomy b ¢ X.V
coows wepey, (Ay), a omxe, HenepepsIicmy £, exgIGdAeHmnd 8AdCMUGOC M1
(A5): () mnoxuma {x 1 x 2 a) sasxuena npu xoxnony o ¢ X; 6) MuOKU-
na {y 1 b 2y} aascnena npu xoxnosy b € X,

V 3 akcioMn A1/ BITABRAC BAACTHRICTD Ay . Horexemo voepieny iMniika-
Wi Ay <> All. Hexaii € A, . Moxaxenmo, 1o rom 1as koxnoi Touxn (a. b)
€ G ={(x, y) x> y}rouyors vinxputi nipnioss Wia) i W) & X,
MO MICTATH BLANOBIANO ¢ Ta b i x > y i seix x € Wia) tay € W(h), 10670
G € MIIKPUTOI MHOXINIOW 8 XX X 1 nUkouyersea axcioma A/1. 1A uboro
posrasieno sunaaxy (1) 1a (1),

(1). Hexaii icnye eneMent c 8 X, vax wo o > ¢ > b. Togi mnoxus W(a) =
={x v > o}, Wb) ={y:c > y}emyxainunn BIAKpUTHME 1iMNOAKMITAMNA
BUACHINIOK BENEPEPBIOCTE BIANOLICI 2y POIyMilnil A,

(11). Hexaii B X ue icuye raKoro eacMenta ¢, wo o > ¢ > b. Hoknanemo
Wia) ={x :x Z a}yi W) ={y:b2 g} Toni X = Wla) U Wb,
Wla) N W) = @, ¢ec W), be WHh). Npis mpomy Mioxuna Wa)
3aMKNeNa B X uepes 1enepepnincts £y posyMIil Ay, Tk o W(h) ax
JIONOBHENNS H’(dg B X ¢ piaxpuron mnoxinoo 8 X. Auasoriuno W(a) sin-
KpuTa Mioxksnta B X, Takiy uhoM, neralloBneno ekBiBaIcHnicrs A/] 1a A; .

Expipanentuicts A// i Aj nuniusae 3 Toro, 1Mo sractisocri A, va A} ¢
EKBIBAMTEHTIIMMYU, OCKIAbKA Mnoxatnn {z . .x > by ra{y : b = y} a Takox
MO {y @ > y} Ta{y X Z a) € B3aCMONoNOBIIoBAALIMK B X. A

Muoxuna P ={ye X:yZ 2} npu 2 € X HaNRAETHCH MEpeBaxHOI0
RianocHo Habopy x, a Mnoxuna NP, ={ye X :1 Xy} — uenepenaxnow
BiAOCHO uboro Habopy. Bianosimio no akcionw A/L i Teopemy 2 ue 3amMxie-
Ui MIOKHIUE NPOCTOPY TORAPIR X, 0 MICTHTL VCI CROT rpauyuyili ToukM a8

17



| ANSN NN NN N HOBIABNOrO X € X, TIPHYIOMY CHAbIT

¥ )
2 N Mnoxwuna : 2as 000X MIOXHR FPaBHUMIE TOUKH
§ TONOKX = (X, X)) 7 yTBOPIOIOTb Knac Gadjgywocti [, =
— >
N 3Bnacmulcn0 ~ =P.nNP..
N

Poaragnemo nusiy npukAalia no-

:’\ (x), x1)2(x) X N
:\-~\~-\“\\ \?Q(\:\_ AN \\" NiR Neperar croxiusaya. Y KX fpu-

Mxoxna "= x)x) KJAflaX PoSh NPOCTOPY ToBapin X

N 10u0K (x, X,) \ MH"E*C“’“ BIJIFPABATHMC HCBiX'€MHME OpTaHT
. Touok (x,,

M Macmmc“bl\ h RY npocropy R”, o cxaasaeTucy

LLLL L

AKHMX HC MOXIIA
N(x), X )<, 0)\( : . _
VI N wopisnarka («9,x9) 3 mextopis (towox) x = (xy,..., X,),

AN -~

N A AKL MAOTh NCRijUEMIT KOOPAMHATI
0 ix? X o N

1 1 X, 20 passcix i =1, ..., a. Pob-

Puc. 1.1 Asui BUOID Y TAKOMY TIPOCTOPL, CIO-

KUBAY OJEPICYE HOBI TOBAPYK 1 e Biiae 3a6oprosaiiix.

Breaero B npoctapi R BIAHOWEHHS YACTKOBOrO NOPAAKY > MiX RCKTO-
pasy, BBRAOYM, Mo 1 >y (BekTop x 61aniuuit 3a mexTop ¥ a6o JOpiBuIoE
foMy). AKINO BEI KOMITONCHUTH x; BeKTopa x =(:c,-),.=1 5 e Memui 34 »in-

noBiAnt KomuonenTy gexkyopa v = {¥;) TOGTO X; 2 y; Anancixt =1, ..., n.

=17’
Taxe B AHOIUCINS, OYCHBHAID, € DEPIEKCHBI UM, TPAH3NTHBIIUM, a1e JIEMOBIBIN —
e BUI 1ApH BCKTOPIB NepclyRaloTh B TakoMy Biasowesiti. Kpin toro, sono
C ACHMETPMMINMD 3 TOro, IO OAINOYACHO X 2 ) Ta y 2 X, BUNRMBAEC PiBIiCTL

= y. Oyerpnio, R cxmapacrses 3 vakux x € R”, qos smxoux 120, pe 0 —
nyan-sextop (ro6To HeKTOP 3 YCiMa IYJBOBHMU KOMHOHENTAMMU), R" =
={re R": x>0} Ha puc. 1.1 306paXke)io reoMeTpuuny inyepuperalliio Bigo-
wenns = jnx sektopin (1odox) wa paowmni R

Y pO3rISayBalNX NPHKIATaX WIETHCH 1IPO MOHOTOINHI BiJIHOIUEHHA fepe-
mAMY CNOXHBAYa 2, ARA AKUX i3 BLANOWeWNs ¥ >y BUIAMBAL, MO0 X Z ¥
(ro6To 36inbuieNns KinbKoCTi TOBAPIB Y CNOKUBYOMY 11260pi PoGUTH HOTO
BLTLI FEPEBAKNKM ).

3 BUKJAZENOr0 BHILE 3PO3YMiJLO, NG TEOMETPUYIIO0 N0AC TIEPERAT CNOXKMBA-
NP (Rﬁ k) MOXIA Jaja1m CYKYNNicTIo xaacip Gafinyxocri, siki npH n=2
YTBOPIOIOTL KapTy KPHBHX GalAyKOCTI B [ICPILOMY KBAAPATI 110NN R+, a

npr n = 3 — Xapry nopepxoln Gaiiy>KocTi B NCPIIOMY OKTanTi RS npo-
cTOpy R3.

Tpukaaa 1.1, Hexai kapra gpusix Gy mocri Rl‘:/- R NOJI JICpCRar (R% Z) MaE
BUTAST CIM'T rinepboa f(xy, x,)= =xx; =0, a0 (puc. 1.2). TyT uepes koxny Toy-

Ky NPOCTOPY TOBAPIN (_\:‘0, 1%) NPONVANTYS TIALIOT QA kpuBa BafT\VOROCTE, PisgHl Kpui
(110 BiLHOBIANKOTD [ETITN ) BC NCPCTHHAWTLESA, 4 KPUBY Gafiny)KocTi, s¥Ki RLUIOPLTLNOTS
KPALLN HabopaM YOBapin, JCKOTH BUILC i HPABOPYY RiA KPUHOT, L0 JAAACTHCS HAGODOM

(2, ).
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X 1 03} TV vy = y
Haxona xpimol Gajtyxoceri v, ‘
y 1

ra(x), vy 20 nrouni x{“' 19

dx, (*?) Ary
- = lim =—%£=tgf,
4y an 30 Ay xg _____ R a>ay)
)
ar i - kYT daxumy \oTiuwsol

b Foyui (rlo xg) A0 KPUBOY Baii- Habopu, e, =x%x% =
172 172

NYEOCTI XapAXTCPHaye rpanuyny ;1me K : _
wopMy 3amineHua (marginal rate X =% N %= a(a <)
of substitution, a6o MRS ,) -
tonapy 1 Tomapos 2. ockimbiy () x9 X,
AMCNTICINA KILKOCT! FoBapy § na Pue. 1.2
Ax Mac 6yTH KOMIICHCOBINC $6iL-
MCHHSIA CIOKINIRKA TOBAPY 2 Ba BUDIORIIHE Bucing Axy = Xy (11 L\Ll) (1’10)
dxy (xo)
2\M Ar,
MRSy (.q“. .\'3)4 —— L. oL
' dy Aty

Ocxiinkit p3aowk kpieoi [ (ve,45) = o nosHisii andepenttiaa Ppynaii /

VSN Sy
df = 3, dyy + 012 d_r2 =0,

I
0[(\10, \g)
0y — !
DR (\r ) 3
0 2\ %,
MRSy, («, x9)= - = Y
Xy v')[(_r] ._1'2)
().l'2
OTxe, ¥ Banaay kpunoi xgxy = vpad =« sammeso
0
a x
MRSy (), )= =0y = 2L
.\.'IU)- Y

Mpukaan 1.2, [lexadt voswe nepesian cuokusata (RJ,?_) 3 MOHOTOHHOW HCHCPEPRIOIQ
HrPERAroln b X_ilp:!KTCpI(.’iyETbL‘ﬂ KIpPTao N0aepxonh (MH,-Ly)K()CTI Rz/—~ . NO CXBANAETHCYH

i ) S O 3 .
MO Ay, T+ @y +aqxy = G @2 000 aguyaty > 0, (¥, v) C R (pre, 1.3)
Joxi tonapst 1, 21 3 ¢ B3aeMazaMiMHIMN (A5 CHOMCAGD B UPONOPULEX, NU ATNUTO LS
KoCPIENTANMK ¢y, dy iy [lopiGul rosaps raxox wasmaxrs cyGerurytamu  Ilpy
Wy =dy =dy =1 Togapy € HonMUMIL AAMINIHKAMHE oI 0aN0re (OCKILRI JdMIINOKTD
AU OANOTO B O ML npolmpuii)

. 2

Npukaag 1.3. Hexait noae nepewar (R_,. k) 3 MOHOTONHOW HCTEPCPBHOG JICpena-
YO0 X XAPAKTEDIAYETLEA KapTow Hiniii GajiavwocTi Rf/~. IO MAE BUCATA Cis’T aim
men iy, iy =u, azi. ac dan uy >0, (k.)€ Rz (pric, 1.4). Tupi Tosapy f
1 2 € n32eMO0LONOBIIOBANLHNMU JUIA CWAxIBada (a0 KOMHACMENTAPHIMN TORAPA-
Mu) B nponopiii Xy /¥y = gy S ay, 0cxinbias 3aiinn KiSpliCTh Gy AL AKOTO TOBAPY HMUAO i1X
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3
R, %
a .
a, N Tpomins
I na . g o
broupm ILormHa RZ X = g My
ax,tax,* 1 |
< ax tayx,+ax=uo
tax,=a,
a'<a
min (ax,, a,y,)=a'
— _/ a>a

min (@5, G,%,) = a

X

(=]
SR [

KXy 3,
e Puc. 1.3 Puc. 1.4

RIALKOCTI, MLO ZRAXOAUTLOS B NiTi 1IPOTOPIIY, sie 3MIOE HINNETh HABORY [LIH CIOXKMBRUR

{1y (3 +0). ) =~ ey, ag (v, # 0]~ (032 my10) npu b > 0, ¢ > 01 ¢y = upxy).
Npe iy = wy =1 roBapn Ao KOHAO TONOBMIBIOTS 0,11 onioro. e noacmoe Tofk baxr, mo
AT GHTGIYIKOCTE € MPSMOKYTIIMIC AdAMARUMIG BEPINIHN SKUX JEKATE Ha SIPOMCEH]
ayyp = dyx,

1.2. 3ATAABHA INOPAAKOBA TEOPIfl
CNNoX¥B4YOI0 BUBOPY

Huacte onteyersest 3arainitol niaxije 1o 327a4i ¢cnoxyruoro suéopy i 1mo-
GVAOBY PYIKIH NOmMITY CTOXKIMARA B TePMinax RLITONIEUL BEPCBATA CIONKI-
pava. Bin nor’asamiit i3 TOCHTH BUCOKKM CTyNeHeM abCTPAKTIIOCTE NoGYR0B.
Tomy Aoveacris BigROBIANIX Pes3ynbraTiB ModXe GYTH OHYILEIE YHTayaMy,
AKI SE MAIOTDL JOCTATHLOIO PIKIA MATEMATHYNOT nigroTosK. Binbu asudioi
AKX A0 MOOYAORIS PAIUONAALINX PHUellb CROXIBAYA, 1O IPYITYETLCA Na
GVIKIIT ROPHETIOCTI Cumkuiiga, posrasiacthes . .30 1.4,

30 3 TCOPIC10 eKONOMIMIOT NOBETNKI CNOXHBAYA BBAXKAETDCS, U0 CHO-
AOtBadl BHOUPAIOTEL Najikpauutit 1oL NOPIBHIABIIX nepesar 1adip Topapin,
AU ROUH MOXKYTH 06§ AOSBOUITH. 3 ULOTO NOTASAY Y 3a3llavenili Teopii
WDKABBHM € TAKC O31AY9€113.

Oanavenns 1.1, Hexai (X, Z) — none nepegaz 1 C — niommoxuna X.
Eaesenm x smuoxaou C nazusacniucs naiGitvw (netixvenu) nepegaxuun o
Coaxwox 2 y(y z x)dxaacivy e C.

HarasaeMo HonsTTa KoMnakTHOT MHo)UuHM (komoakty) C B R 1te o6me-
xetla fi saMyuena Maoxoma. Boya Mae TAKY BAACTHBICTD, M0 3 RoBiablol (M’
BUAKDHTIX MUOXHI, KD B CYRYRIOCTE MictsITh C (YTBOPIOWTS HOKPITES MILO~
At C), MO BUGHPATIN CKIMMCHNY KLIBIGCTh MILOKHI, 110 TEK NOKPHBA-
wTL C.

Teopema 1.3. Swwo ardnowenns 2 8 4M0G4.x 3 o3naveuna 1.1 nenepeps-
ne 1 amoxuna Coxomnaxnua. mo C micmums xoun 6 odun naadiasw (nad-
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MENUL) NEPEQUXHUTL CACMONM, (1 MNOMKINE M(C) (m(C)) aerx naiGianw
NHON.
e

Cnaiivenut) nepegaxuux eacmenmio y C ¢ ;\-'().-‘!776“1 Q= 9} .
P . > . - N = - 4 (3 \\ (>
A BayBIKUMY, WO Oy/Ab-aKa CRiliuelna wHomKita - T (;"(‘(LHT_IB
it eneMent M (.r e %)

EA 3aRAN MICTHTS NaiSiaur (rafisennt) epepaskl ,
TOBVIONHHRYXU0 3a vuc-

A 8 .
(mx!, .., )) e Mox1a nerko nopectn, BUKOPHC
TOM CAEMENTIER S,

. e VG

; — _‘1 - ? b — . al a
PostisneMo aa koxitoro y € C smoxuny Iy = { ) ;:,'r ¢ C}. Hepes
- 7 ; ‘ 3 7

ey X X Y} € 3aMKICTIOnN MoK B Xonpi K<)m(') : (b““f‘m‘l”‘l")
o T N 1010 B C PR KOKHOMY V.
voro Fy, = {x: 02y} A C Tex ¢ samxpenol MIOKIEO! l__ RHOMY Y
JEIOro NEPEPIsy. A9 Gyin-

Cing'st MUK {Fy', yE (_‘} MAC WAACTHBICTh CKE _ ]
LS nepepi3 My I-')I, ne €

HKOIO CKINMCHIOrO YMcss edementis y' = o
. . , , ) Jpigcy HEPE3 KOMN: IcT
topoxRUiN, ockiabki niy Micturs M {(y', . ., y"). Buigew HEPET KOMAAKTICTS
— Aipopyil, B0, OLCRIAND, ¢ CyRyTI-

Gyac KOMUAKTOM stK TepepLs
yridin MIPKYVBANNSA MOXIIA Ra-

A . -

i ppocyip ToRapis X Mosxe i
JONABNG jlaTH TaKe

mioxUNN C MaeMo, WO JeC }-',/ # . Hepeyns
BICTIO BCIX BAROLIBIL HEPERIOKINIX eaeNedITIB,
WIMENeHIX AAMuoxmy Fo xostnery ¢ Aladi
CTOUYRATH O NafiMentn nepesaskimy eaenenns

OCKiABKI JOCTymuil cromudpaieri soniauil
e MaTH BaTGIABLL HEPCBAKIOTD JLNA 1horo eACMEHTa,
DAL CIIISS, .

Osnavcuust 1.2. Jan nows nepesar (X, Z) HAGOUIDUL NEPEGUK Ml pe
Meum x @ X NAIUBAEPILER MOUKOIO HUCHEHILA. SO0 HPOCINLD N He mae
MUK NUCUNMEHHA, MO MAEMO SIGUULE uenu()ll‘mﬂocml'_ L .

Muoxuna nexktopin v R™ suraajy 2z = o + (f- )y cx(._\ .')"/)/F-U' AC
Uy - saani meKTOpn 3 R, a uncio o aMhpoeTees I 1{,)()511,«1\}1 [.0' 1|:
0 <@ <1, uaannacThes Ripiskom y R" | Akl CHOTVHN i’em.(,’mf Ay
nosataeTsea K (v, y]. VIpsc uposry x 1a ¢ € Kimpidi UDOTO BUPLIK. Faie
OSHAUCINIR Y3ATAADIION BiAoMi 3 ananmiini TEONETPH OICH oG

MAPISKIB Ha proyin (n = 2) ra v np()c';-upj (n = 3) A i )
Muoxuna A v R” nasupactees onyxkaoi0, AKUO BONAY MICTHTH HOPSL 13
‘ 30K [K, !/]

Gyitb-AICIMU CBOTMIT BOKTOPUMIt X' T ) THKOK Biapi ) e -
Ozuauewin £.3. Hexau muoxuna X noas nepesis ); ~ ) anyraon.
Huae (X, Z) nazugacmues: (1) onyx.aur, #5403~ N'g das x, y e X
wunusae, wo ax +fBy =y oan a, f20, a+B =14 an n C‘l_meﬂo onyx-
AUM, ANWO X > y dasx ¥, yc X annTUsde, 140 (Jl +-)BZ/.> Y d‘”{
wB20, a+ =1 (1) cmpozo onyxaus, sxuo 3 -t = "/{_/i"m rox praaey
Loy e X ounannac, wo ox+ By >y upu @, B>U O P _ﬁ . S
[Ipuayvidenta onykaoeri u exonosmi ¢ 1'pa;UHJJ)fmh\m.: (.)m_[ Hl.ﬂ.“‘-)])dxfd_
0Tk HERHT EKOIOMIYITL SaKOHOMIPHOCTE, a TAKOHK uimrpéilf‘“.b BAFANRY FeXnit-
1Y POSD ¥ EKONOMIKO-MATEMATHE MY MogessX Ta 1X :nl‘dﬂ'Jfﬂ e
POITAAEMO CKOUOMITIIE 3MICT onyiiocl ToAA nepeBal croxria He-
xadl v cmimsimomenai (1) osnaverna 1.3 « == 2, v _( ) lm,’ CHO):KLH]:.N
MAAE NEPEBATyY Cepembomy nadopy (A + i )/2 -,tI}’E.I‘)I"K",[;l’(l)'T:,!:mo £ =0
y, #0 abo x, #0, y, =0, T0 (1, +y,)/z+0 J = L T @ OTEE DOIMORIR
(X + 9)/2 Rac cnoxitsanent ARy Kignkicyh Tosapin 7 T TOACPOSHOALY
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X ra y Ja€ HoMy THIIBKM ojura i3 uux tosapi. ODKe, onykmeTs KBasinopsixy
nepesarv u.np:m(ac (IPDArHEHMT CTIOXKBaAMA C)yTH ﬂpeﬂCTaBJICHHM Ja 1icix O¥H-
KaX, POGHTH CBIll po3nojij MiX ycima tosapaMit. 30KpeMa, 1e BLIobPaKae
e(DEKTIL HACHULHOCTI, 3ILHO 3 AIKUMHA, MTOUHIATOUY 3 NIeBHOTO PiBHsl, GaskaHiCTD
CHOMATBAHHSL M3Ile O/HOTD TOBAPY CHANE, 1 TAKOX PO3UUSPEHNST KiNLKOCTI
HtOTPES, KOMM IICPBHINTI NOTPEOH HOMHILLOTE 3iOBOTLHSITHCS!.

Teopema (L4, Piznt nonamms onyKaocmi nois nepesaz 10a’ A3 MAXu-
e endegidnomenmanu: (1) 3 (11D sunsucace (1); (i1) 3 (1) eunaugac (11);
(iii) sxuo eidnowenns ¥ nenepepene, mo 3 (1) gunausac (1).

V (D) Upunyetivo, no 2 Z yais v, y € X Sdkmox =y, roax + By = x = y.
Shiawo x # y, rosrmo 3 (D ax+By > yiav+By Z y npn o, B> 0, a + =
=1.Jlpn =1, B=0 a6o o =0, f =1 coisBignomens ox + Py Z y BUKO-
HYEThCA FpuBiaksio, To6To 3 (1) samkau snoansac ().

{it) NMpunycrivo, 1 x > yiaas x, y € X. Tle BUKIONae Bunaiok y < x, 10-
MV X # Y. 3% > ypwunisac, oo X Xy, orxe, arigno s (111D oe + By > y vipu
o, B>0, o+ =1, yxn goBeucro i1).

(D Hexax Z yusa v, ye Xralx, y)={z=ax+U-a)y:ae 0]} —
BiAPIJOK i3 KiHISMI 2 Ta Y. (iii) Syle J0BEfENO, KO BCTAHOBITH, UIO
[r,y]n{w:y > w} =T Miuoxwna {w: y > w} e piakpurow 3 X yHacrijloK
Hermepepnnocti siavomenst Z . Tomy AKUO BKasauuil suuie nepepia 1eno-
POXHITE, To nin aicTurn BiApizoK | xova 6 4B pi3ni Toukis ¢ Ta b. Uepes
Xy & {we:y > w), ro i api Toukn ¢ i b migpisnsorses vin X ota y. Moxna
RBANATH, ULO TOUKH BHOPAHO YaKIM YHITOM, 10

=Ay+ub, A, u>0, A+u=1; (.1
b=cx+1, o 1>0, g+1=1. (1.2)

~

(

Toni a ymon y > b ra (1) sriavo a (ID) pimaubac ¢ > b. 3 x Z gy > «
depes ruepkenns (1) (i) teopesus | puimnae x> a, o pasom i3 (1.2)
osttauac b > o. Omxe, Macro eyrnepeynicrs ¢ > b i b > a, sika mokaaye, WO
fx,ylc{w: wzy}. A

Teopema 1.5. (i) Hxuwo (X, ) - onyxac noxe nepecar i C — onyxad
nidsnoxuna X, mo M{C) ¢ onyxacw nidmioxuwiow ¢ C.

(1) Tipu yoomy, sxu (X, Z) — cmpozo onyxae noge, mo ¢ M icnye ne
Siabwe 00nozo Wi i nepeaaxiezo exeneuma, 3oxpesd, 8 X ¢ ne iapue
OONIET MOUKL nUCUeINis.

V (D Skuwoa, b e M(C),voa, b 2 X and koXHOro x € M, 2 0TXC, vepes
onykaicts (X, Z) maemo oe + 80 2 v qun Syassux v € C, a0,
a+ =1 Touy (aa+ b)) e C - rtakox nanbins uepesakinii enesent v C.

() Sikro (X, =) — crporo onyxae none, vo xag pisuux a, b € M (C)
yepes , b Z amann 6 ga+ o> aupr o, B >0, « + 8 =1, o oswavane 6
icnynaniot y C Glapiu NEPEBAKBOI0 CAeMEHTA, 1TDK 4. OTPUMana cynepeuticrs
3ABEPUIYE JONEAEHHA TeOpeMI. A

Baysakiso, Mo Al onyxioro noag nepenar (X, Z) MaeMo taxe Trep-
okenal sk ¥ ~ y, vy e Xyroax+ Py X v~ ynpna, § 20, a+
+ B =1
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b3 A

X 3
¥y R, rh K
/ Bromxerna npama 2 Hopmans

mx v px,=1
3 naxunom — (p,/p,)

"= (pry Py )

Bexiop Hopmani
n=(p.ps)

T

Py
Bromkerna nnoinvna
¥yt Pyt pyxy={

CuMivtexe

/
Vs,
Y

: 1
= *

“ Pnec. 1.5 ¢
. ITpn 3aCTOCYBAHB) 110418 nepenar cnoxasanin (X, ) maityactiue cnocre-
PITHETLES CITYALSL, KO NPOCTOPOM ToRApin X € Hesip'emuuli oprant R”
npoctopy R”, Rl={y = (¥ )i, €ER" 1 x; 20,21, nl, a vubip CHOXK M
it o6MeExenuit OlosoKeroM. 10 GI0mKETHIX dakTopin Hanexars HinK P; ua
rosapu By 1, 8 =1, . 7 Ta pineHs Cio)mnBuoro A0Xoxy /. HKino Beecty n
pasrand BexTop M p = (py, ..., p,,)“I = (pl-)":l' ", 0 SANYCYETHCA K nek-

10P-CTOBTIRKDL, TO CITOXKIEAY 1PYU BUOODI HaGopy TOBapils X NOBHHEH BPAXORY-
AT GIO/KETHE OOMeXKeHiR

n
AP =pp o+t pue = E}),IiS[. (13)
. =1
Tawyn oM, aonycrusi naopu ropapis (maptii Torapin, a60 c¢noxuRyYi
Meio) y npoctopi ropapin R) 3a10BoasnsinTs o6Mexehns (1.3) YTBODIO-
I0Th CLIOXHBYMI CHMNJAEKC

. n,
S,={veR":x.p<J}, (1.4)

MO € BAMKBCHOI0 OGMEKEHOIO ONVIIOIG MHOXHIOIO B8 R" (onyiuniM KoMnax-
oMy R™).

o cumnaexe S, mazupaioTh GOIKETHOI0 MHOXHHOIO CIIOXHURAYA, A rinep-
tutomty xp = 1 — §0ro 610/KeTHo1o TinepnaoiyRol,

ij BUIAAKY 77 = 2 cuMnacke Sy € TPHKYTHHKOM, N0 BIAOKPEMAIOCTHEH B

e 5 . - “
K, 6I0[UKETHOIO IPSNOIO Xy + poxy =T (puc. 1.5, @), anpu n = 3 cumiexc
857 € TeTpae/poM, KUl ACKHTL B R‘: HIBKAE O10;KETHOT NJOMMHH My +
Epoxy + pyxz =1 (prc. 1.5, 6).

Diak & BUKOPICTOBYCTLCS Q5T TIOAHAYCIHUA ONCD.'IIH'I' FPAHCHORY AN MK BEKTODA a6o
EHTRII O )
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3povranna goxoay { seie o
305amuenta OlAXKeTIIOrG CHMI-
JEKCY, OCKIJIbKH BIOAKeTHA NI0-
MR TP UHOMY Napaiennio
3CYBAETBCA B HANPAMKY CBOL]
nopMat p = (p; )’:" " i asnaky,
crmaaaniig Joxoay / Beiie A0 3aMelt-
weiist S, . Tliaguwemse i veaw
TAKOMC /10 aMenmentst Gro/oKeT-
novo ciMnaexcy (pue. 1.6).

C1 32y 82IH, 1O CTOCO)-

x, MO J(OBLIBIOTO NPOCTOPY TOBAPIR
X omiaxi, omcanuli gHwe, Jgav
TIABKMY 3uraipii Ipwinn cyo-

Puc. 1.6 HGIBYOTO BHOOPY B pHIKOBIX
YMOBAX: TyT HCMAE rapatil, 1o

ye nabip romapin y X, axuil sanosoasuse GopxeTie obuexenis (1.3).

Hanrh koms obmexenig (3) cvmicne 3 X, To6to Cf ={xe X :x-p <1} # 2.

anpiopi HesiaomMo, o Ienye HanGrImu nepesak i nabip cnoxusuux Giar.
Posragieso net smoxausi mapn (p, 1), KON BEKTOP UM SMIIOCTBCA B IPO-
cvopr Wi P, P ¢ RYL a pivens jgoxojy /- na nepnoMy Biipisky {7305 ] = £

Kumay 1apy (p,1)e Px 1 sicvanuso 3 Muoximoro M (C}’) RAR6IAbI Yepe-

RAIIAX CICMCNTIR 3 C)P, 10016 MUOXHIOIG 1AGOpis ToBapiR 3 X, Wo 3aj10-

BOABRIENOTL GOKeTIHE cOMeXxennd. Bianosijuners

Pxie(ply-» M(CP)e CF ¢ X

- —— _/ — L’

4
2y rs I

aafiac Gararvosnauny pyuritno (Braolpaxenns) ¢ Px1 - 2‘)‘. AKa 1as3u-
RACTHOS PYVHRUIEW NOnuTy, 260, Towiue, HyNKUIEo NOMHTY, 1O NOPCIIY-
ETHCST ONITHMIZALIEID TEPERAT CTIOKKUBAMA,

Hhancie postagnyro menm 3arinidl niaxil 1o 3axad BuGOpy cnosxunaya,
XM, TPOTE, MAe e alaliTieanl MepeBai 1 5 IKOMY BIKOPNCTOBY10ThC A YkiC
JIOBT BILAMKATOPY Blanontens nepesary — (YyNKLIT KOPRAHOCTI CroXKuBaya,

Posragnens RUTLKG NMPOCTHX UPHKMATIR 32134 CTOXHBUOre BHOOPY, 110
BUNOAATH 32 PAMXY 31109aK1107 Teopil cnoXusTuX phelts, b akiff 3a0Toco-
BYCTLCH T02XI2 13 BMKOPHCTanusM rasaxwx Gusdrepenitisiosanuy) dyuxuin
KOPHCHOCTT CIIOXKANAA, B 1MOCTPYIOTD BAXKINBICTD 3a1abO] NOPpAIKoBol Teopil
CITOXKHBHOTO BHAODY.

TNpnkasa 1.4 (crnoxuswat audyp mix noaiu s cyGenaonymaru ). Hexalt eie nepeni
D . "
cncunada (R 1) 3 MOHOTONHOIO MCTICPCPRMOIO NIEPLBATON 2 MGE KapTy KPUBHX Guait-

AV KOCTY R;/~ W3 chaCT pae il x4 rg = o a2 0, Ton gpawd GaiiayskorTi MaTi-
MYTh MUK =, A uke, rpadisw Hopye samimenna MRS, =1 (Ol signosizae voMy

VLIS MHOGKIHE X Sa3 e 2N O3HANAE MHOKNRY BOX IGIMHOI (Gyaean) aioiaamn X

g

24

(rrkay. i KoXNa KITLKICYs YOWPY [ HODKICTIO 4
INMINETHCT 0 CNOXKUBANR TRKOK CarMow 2
shanticrrs Tomapy 2).

Db Owepes MoHoToniiers X Gyaniyo-
MY UL HapaMeTha & BIUIOBINAC KON
OULVAROCTE 3 GBI MEPeBaMmIMU 1260DAMY
T, 3AARNA CTIOMMRYOTD BUGOPY NuAS .
e et Pyuruii 4y 30 yMoy Pyt
by = !l Az 0, x,2 0. Axuw )} <Py, 1o Y
PEOMETILIOrO Faysaneilsc dagan (pie. 1.7)
I ERE - DI MITENMYIBEIN BUO CHOKUBAYL
N Y BUTRATE ACIX Tpoweti [ uy npiatan-
o um.wrr_,\' 110610 jtoro unvisansmiii 1A
(. .\'-,) =(!/p).0). Anazorivio mpu Do <Py
ML AIO (_(l. _\fz): (0. 7/ py). St M= Dy 1o 0 5 Up, .
I MHOKIH OUTHMAALHEK HaGopir ToBapin, Puc. 1.7

JUnii Gaitnywocri
(upsn 3 Haxytom = —1)

Brofogemia nivis
PiXyt iy =1
@ <py)

HES CRMATAETICN 3 Oy - AKUX KIALKOCTeR \,
Vv TORAMA 1 20 AR SanoBoABHAIOTY GXLKLTHE OBMERCHIE p1_r1‘ bppxs =1 mipu
Pr= Py 2 20005 20, )
THkaM S5m0, GVHKINT onUTy cooXtsata ToRapst 1 2 MAoTh w1054
A S IR TG Py < poi
YWipy, py 1) = {6yan-nke af e (0, ], prlomowo pyo= py
0. axumo py > py
Iy skme gy < pys
-
1 - poy
1,
0, sk vy > By

Xolpe, py, D = CARUO pyo= py

Y POALIARYTOMY HPHEARLE CAORMRTINT ONTHMYM ROCHIAETHES HA Mo R? apocTopy
olapin Ky 3 € Mexosim ONTUMYMOM
Hpukaan 1.5 (cnoxusudi aubip y NPOCTIOPT XoNRAEMERMAPRUX Piapts ). 3 inpop-

MIUD, HBREAENOT Y NpuKAATi 0. 1.1 4 HoncpemihoMy NPUKAAL REIAABAE, WO KET BHGLD
TLHTRCA R0 DO SIBAHHA ONTHMIRAIIAOT Ra R

rare {ox;, ayan Y= max
IRV RIS S v,20

TYT enoxana: NIV L . S Tt e e N . ,
\ TIOAGINUY NOBYRNCH J\}.l)}h\‘l’li ONTUMLILEL RIABKOCTE Xy T2 Xy Towapin | i 2y

nponopuit ”1-‘(1- = ”21';' a6o ‘ll: = Z—f Lle pason i3 GLoMsKeTnisl obMeKCHN M P
X
v, = e v dymai non)n'ry CIGKRIAYD WA TORAPH | 1 2-
-‘r(/)l» Py /)zé: ,l';(])[. Py 1) = !
] +])') [ ”‘l ] Dy b oY) 2'2_
P d \ s ) Pyt Py o,

[} reoserpuinoi intepnperauii niel sa,tani (pye. 1.8) nunmimac, o TYT ONTHMYM f0¢A-
LorThls ¥ TOUN 30aMy DIATIOBLIROT MHIT Saitcyskoui, A¢ 105 JiHin He ¢ Jviepernifiona-
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[Ipomir
2 _q
% R, N= 4 x(
(ax = 2-"1)
L]
ol =7 x)) Tiwii
i ! Galyxywocti
Brajokemia niHiR
: pixytpy,=1
.
0 X, x,
Puc. 1.8

How. Tako CAIA 3aySaxuTit, wWo onTuMys (X, %)) ACCATACTHCA y BHYTIMRIN TOMI
) ) . b) » . ) IR . .
nignauianaro wpoctopy ropapis R;, (xg . _‘cz) cint R i¢. TakitM YHOM, BHYTPSWMIM

OIMTHMYMOM,

1.3. MOPAAKOBI ®YHKUIT KOPHUCHOCTI.
TEOPEMA AEBPE

Hexai (X, X ) — aesixe none neperar, X C R” a pianowentinm nepesarty,
IO 3A0BOALIAE aKciomy Al

Oanavennn 1.4. Hucroga djy:mzz,m U:X - R, susnauena na X. nazuca
cmbea IHOUKAMOpPOM nepeaau ., 260 qb_;mcmc;o Kopucnocmi, wo 300pa-
HYC giOnoweN s nepesurl ., ﬂxzqo dag 6cix 1, ye X BuKORYEMbCA yMOsa

Ux) Z Uy) modi i miavxu modi, xonu x Z y, (1.5)

460, guxopucmogyIONU K02iUNY 38" A3IKY & exema reumuocmi (pignosnav-
rocmi aucaosaosany), (U =2U (y)) & (x Z y).

Taxus yuioM, GyUKUis KOpHGIOCTI — e yucione RTiaenus NOPAAKOROi
CTPYKTYPN DO HEPENAr.

Mponoanuis (.1. Axwo pynxyis xopucnocmi U 306paxye xeasinopa-
dox nepesacu Z, mo muoxumu piania pynxuil U ¢ xaacanu baiidyxocmi
drs . modmo

(U =U(y) e (x~y) x, yeX. (1.6)

V Jliss uactina tBepikettia (1.6) oswavae, wo ognovacno U (x) = U (y)
ta U (1) U (y). Omxe, arigno 3 susnavennsy Gyrxiii xopuenoctt (1.5) ue
eKBIBANENTIO ABOM CUIBBLATOMENNAN Y Z Yy H y Z X, To6T0 X — y. A

Teopema 1.6. (1) Ixwo U(x), xe€ X — Qynxuyia xKopucnocmi dad nois
nepegaz (X, Z) 1 [ U(X) > R — cmpozo 3pocmaoud pyrxuia, mo cynep-
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noguyis [oU (x) = [ (U (x)) maxox € hynxuicwr xopucxocmi, wo 306paxye
noac nepesaz (X, ).

UD) Sago UGx) ta V(x), xe X — 06l hynxuyii xopucnnomi, no icnye
waxa cmporo 3pocmarnya diticnd pynxyin [(t), susnavena na U(X), wo
Vi(v)=fell(x)=[(U(x)), x€ X.

vV Teepaxenns (1) ouesnane. Horenemo (I11). Ulyxany dynxutio f(i)
MO NO6YAYyBaTH 1t Takmil cnoci6. Lloknagemo ann £ € Ulx) (1) = V(x)
N5 Gyab-axoro x iz muoxonnt U~ (O ={x: U (‘c) =t}. 3unaucoua f(¢) Takum
oM Gyae BH3UAeHe oIo3naylo, ocxinnkn U/~ Nt — e kaac Galtayxocri
42 )xl,’lllOlIl(.l!ll?lM CKBIBAACNTHOCT] —~, a oTke, V(X)) = V(¢) aist Gyab-grux x,
ge U™ @). Dynxuig [ — choro zpnrrmoua 60 axmo s,.te UV (x), s>, 0
x> yang Oyav-sxux xe U ' (s), yeU M), rox [(8) = V(x) > V(y) =
= f(¢). Cuissignowcims V{(x) = f(U(x)). x € X BHKONYETHCS aBTOMATIIIO
3a no6ynoBolo Ppyukuii /. A

13 TeopeMu | BHILIIIBAE, 11O KO A5 Gy AL-gKOTO TOAst MEPeBar icnye xoua
6 nAa PYNKUsg KOpHCHocTi, To ¢ Gesind (PYNKIT KOpHCHOCT!, STKI MOXKIA
GTPHMATH OANY 3 OANOT 32 JIOTOMOYOI0 CTPOIO MOIOTOINO 3POCTAIOUNX Ilepe-
TBOPEIID; {3 TOMIHCTIO 10 GYAL-FKIX NoAiGnx nepersopens (hyitxilis KopHc-
NOCTE LTS 32]a0T0 TIONs Mepenar ¢ €4HI0M0.

3ayBaxUMO Takox, o adinni nepersopennsi [(1) = af +f3 3 aomaTinMu
KoePIUIEITIMY O YTBOPIOIOTS, OMEBHAID, MIAMIOXHITY BCIX CTPOro 3pocTalo-
MUX CKAJBIPIEX MepeTBOpeilb. Ko BBAXKATH AL (yiikuil KOpHCIoCTi eKBi-
KAJICHITHUMH, KOAY BOI ROB A3A1L MiX 00010 addiusin 1epeTBOpensgMH
AHANEnOro TRNY, To BCi Qynkuil KOPRONQCTi JUISE AAAN0T0 HOAN nepepar
POINOLIIATLEA 1A KJ1acy exuisagentiiocyi. Lie osmtadae, wo npo pimipiicrs y
WRCJIAX KOPHCHOCT BHOOPY cnodcinada MoKIa TOBOPWIE hiule toal, Kot
IC1JYE Taka BJACTHBICTL 11049 Tepepar, sika abepivacrhest Bpn Beix adinmnmx
CYPOTO 3PACTAIMRX NeperTropentinx Gqynxmii KapnenocTi i 33 1000MOT010 AKOT
BOMIONAC 3 YCIX KJACIB €KBIRANENTHOCT) DYIKUIH KOPUCIOCT] BUOKPEMAIOETHCA
i,-"l”]!”“ Kac. N4 ]](),-.[l()]l(.)My BiNa Ky l)lIMlpHDl K(.)DHC"O(T} TG HUCCTIWITOTO
BIMIPIOBAII NOTPIONO BUGPATH OZAINIIO MaCIT6Y i YI0'MATOK BillJdiKy.

ﬂpmma,n (.6 Carnniina hynxyia x()pumo('mi) st pymknia Mae surngn

U(x)= 2(7.‘(,. x= (), 4n€ R . ae napamerpis g; 2 0 03ngMa10TL rpanuuni Kopuc-
1=
ROCTI CHOXIDAME 33 TOBUPOM T

MUy =8B i

r,

OcriyuKui MU;(x)= ( ) MPH MAaAWX Ax:, Ipanidia KOPHCHICTD XJPaXTepy3yeE B
v I i i

TOYUS X NPOCTOPY TORAPIR mm(oumﬁ ILPHPICT KOPHONOCTI CHOXISBOYH, MO BIADDRIANC 10~

Tlosnauciia MU a0X0AMTo BLT i ITABICLIOT JRSmI FPABSIHOT KOpHcHocTs - marginal

utility.
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AATROm MaTI 0AMB I HPHPOCTY Tosapy | Ll (hyIKIgEa BOJMOYAT ¢ RCCTPOFD 0Ny KAOK)
TA VBIHYTOK B R

Hepersopennst pynxnii ({x) 4a monomorao aapatiot dynki f{z) =2
€ CTPOLO JPOCTUINOK, 13€ KRAAPATHYNY (PVHKILI K KOPHCHOCTI

2
L 220, 9K

2 n
Vi) = (U (e))= U () =[ ztzi_r,} =y a‘?.t? +23 ag X,
=t i1 ’ ]

<

QCTasE XApAKTEPH3YE TC CAMe ¥ ARoWens epesin iy na R, 1o 1 dyrnkuin U(a). 1«
THUDMMM BIAPTANTON PUIIPC3CITalil HOXSE NCPCEBAr CNOKUSS (A,
Npuraaa 1.7 (wgavmunsivamuana ysngis copucincmi). 1 Gy uxmin Ma st

"

) oy Ksd)] a,,

{,-'(1)=_1|'_1?~__ X, :n"'.r"
11

= (Il)frlﬁ R 0;>0.1=1, .n

Ulpse riuosry rpaiuiuni KopucrocTi

U(x
MU (x)=0, () >0, xemt R,
.I'I
Hopersopenna U{x) aa gonosorow dyuxmii f{2)=2%, 22 0,qc v= e YV HK-

M
%,
11

310 Kopucnorreil Ko6ou ~ jlyraaca

V)= I_‘I 1_'?‘, X€ R:’ ,
-t

D

1 ]

Z «; i=!
i=1

WO JOGPAKYE TG CAME 110AC TICPCHLAT CIOX UBIAYA
Zuviworuso, no A dymait xopuenoeri V() rpamviot xopuchocry MV (0) ¢ anan-
HUME @YINKIaMT aDrYMeuTy ¥, , OCKiApKH

MY, () 3PV (o)
0“; a.Y"-J x

rveint R"

Ypugaan 1.8 (pyuxuis xopuenocmi 3i codnoo exacmuyricmio 3avisn). 1lg pyinatix
MAC TN y
o : -
Uxg x,))= (rf" +.x§) A1y, my)e Rf , AC HAPANETP O 32.70B0abHAC vaosy 0 < p < (|
Ocximnan ymanis f(7) = 220 eapoctarwiuno, 10 Gy KOPICHOCT]

Uxy=2P + 2P (4 ay)e R?

¢ ﬂ()])H.’l]\'UBL)l() CHBINATCHTINOO Hl’:p('ili}() l;"(‘\') (30()].)1()!(&6 ¢ caMe hoore TICPC‘BLH\ CTHDXN
naua)
IMpiz p =1 ypkui U(x) i V) cralons Sigifiioe Qyuruiels KOpHeHoCTy Xy ¥ Xy Moz
(pynii Voarxeno
2
% (() 0-2
- 2—:9(;)—{)11- <0

dx;

MV (x)=pxP 'z 0,

!
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npy A e Rf. 3niacy (
MY ()

Nt
2 MY (]
MV, (x) X
| DAMCTP P BU3MUYAC eAACTHYNICTD 3aMini ToBapy | roBapom 2:

/o
dlIn bl
__A\Mm

€)= (MRS, 5 () o1

1'\’11351 2 (_l)

FROUOMINIIC 3HDUCHIST MOHSTTS CAACTHYNOCTI NoaHo B n. .10,

IhacyMoryouir uce BUKJIAACHE BHILE, MOXIlA KUUCTATYBATH, U0 (YUKt
KOPHCUOCTE CIOKHBAYA BUPAXKAE TIOPIBISLALILY, ab0o apaMuanicTehky C(ane ne
AGCOMOTILY UM KAPAHHAAICTELRY), KiABKICHY MIpY UITHOCT! PI3NUX CHOXUB-
X NaGopin ToBapy 3 MPOCTOPY TOBAPIR AN KOIKPETIIOTO CHOXNBaYa.

QUi 13 cCHOBIHX pe3vakraTis Teopil CIOKMBANIIA Ta cyvacnol Teopil
KOPBCHOCTI B 3anavax npUAnarTsy pinleis, € Taka reopeMa, copryabonana
YK, le6pe!.

Teopema 1.7. Axwo muoxuna X nors nepesar (X, 2) ¢ 38 831010, a
aidnowenns nepegazu Z — uenepepsrum (Mobmo 3d0080AbHAE axciomy
Al abo exeiearenmmi i gurmozu), mo iowe hynxurs xopucnocmi J(x),
xe X, wo 30bpaxye (X, Z).

Horenemrs reopesu Jlebpe aaranor Jayxe TpoMizake?. Tomy oOMexiMocs
TYT MORENENNAM Uiel TeopeMn v suiaaxy, koau X = RY i sukonyerses Take
cnpoulyBaxeie npumyuemnis (B), axe 40 TOro K MepeBaxIio BHKONYETHCS B
NPAKTHUNO BAXKJIUBUX BHIIAAKAX.

()Y Ienye maxa nenepepsna xpusa g : 0, =) - R, wo nepemunac xox-
null Raac 6alidyxocmit gi0Hmuenns nepeaanl ¢ ol Mo

JoBeacins rpynTyBaTHMEThCA A ACMI, AR DOKA3VE, N0 B YMOBAX NpANY-
wenns (15) oy kpumoi ¢(6) moxna BIOpSARYBar sa nepesaroino (3a 3po-
CTANNAM a0 cnaganuaM).

Jlema. 3a ymosu (B) cnpagedausus € xoma § odHe 3 Maxux MEEpOXens:

3 1<t qunaugac g(t) > g(f') das acix (1 (1.7)
3 (<t suniueae g(t’)> g(t) oas ¢cix 1,1, 1.8)

V Poarsanero sexroplt ¢(1) i g(2). Cniesizutomreinist g(1) — g(2) xu6ne,
OCIONLKI B 1THOMY pazi XpHBa ¢ upaxoma 6 wepes AR TOYKIl TOTU CAMOro
Kkiacy Gaityxocri. Tomy a6o g(2) > g(1), abo g(1) » ¢(2).

Ipunyernmo, e nepuyii sunazxox. Posraguemo nisnpamy C, = {/: !> l}, wo
e MICTHTL Tovox £>1, g sxux g(/) ~g(1). Yactnma nisupasoi D, =

et > L g0 > gD} s6iraetnes 3 D) ={t ¢ > 1, gt) = gD} Ti no-

"Ae6pe JKepap (map 1921 p ) — mAoMIGT aMCPUKANCHIIT CHCIIADICT 13 MATCMOTIY-
Hol croHoMixN, naypcat Hobemnenkol npeyi 2 cxonaviky 3a 1983 p., mpucyxenoi 3a
PoapoGKl, 1(0 CTOCYIATLES TCOPIT 33CAABHDI CKOITOMIUNLT PIBIORATH,

as. (11}

Jis. .
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momnema wa C, ¢ B, ={e e > 1 g = g()}. Ockinpxu KBa3inopsnok x
fienepepniHit, MU {x:xeRl xx g} 1a {y '.ne R, (D z y) 3
newi B R”. Uepea ve, wio pinobpwkenns g = (1, e) = R, (-:\uerl‘epe)pulm.-m, ;Zim
§-npoobpaszH Tex BYAYTL 3AMKHEL M. Omxe, Dy Ta E:r J..\}\III\\).ILIII " C-
Takss agnoM, D, — OANOMACTIO BIKPUIA TA 3aMKIIELA B C. vacruna msy Pt
Mo, asigu abo D, =@, abo D, =C,. Omnax Dy MicTuTH TOUKY r - 21
TOMY 1le € NOPOXKITLOIO HACTHIIOIO. Orxke, D, =C,, To6T0 3 £ > | BUAAKBAE, JUO
- .
g(tP)o%le(ll:(o tenep Moo C_={r:r>1)1a D_= {t :e>1 gl _r/(l‘)}.
1ToAi6N0 A0 NONCPLANBOTE MOXKIA TIOKA3ATH, BIO u60‘ D_ =, a)6o D. = (.l_.
HpunycriMo, wo D_ =&, 10670 g(t) > g(1) ana scix ¢ > L. loar.?fr.;muy) EH
suoxuny {£ 1t >t gl > g}, BCTANOBIOENO, uo RO 36\1(;\)6ch2
3 misnpanmoto {1 > ). Upuiinasum /=2, 3UaHACNO, WO g(L); 92 ,-.msi
seix £ < 1. Hexai ¢ npsmye o 1, OckinpKil KBa3inopsiok < Ta (pylik
wis U — uenepepsui, Maemo g(D) Z g(2), mWo CynepeulTh NpUIyWeInio
¢(2) > g(1). Taxum umnom, D_=C_. a3 ¢ <'1 sunisae g(1) >,g({). o
Axuio ¢ € ncsxo1o To4xoio 3 (0, ), Tu BCI TOUKN L, ANA AKUX g(t()t; g a.l(,
GyNyTh po3Mileni 10 oMt 6ik Big a, a BCI TOUKI, i m<l4x :(/(a) >gt), — )
L. PosMinieniis ToHoK 1o oM 6iK BIA @ 3yMOBMOETHEN MONOKENIIAM [BN
juoo 1: Ay <, TO gla) » g(1) 1 Toukn t.’ o sxux gla) > g(tz,).uemérln;—
MyTh AiBOPYY; SKWO ¢ < |, TO g(1) >'g(a) i TOYKH £, SIS X g(z)z g((l),
neskaTmyTh npaBopyy. OTKe, £ > @ ckgiBajselITHE (TBBLINOWENNI § ¢ g a),
OcKinbil £ 72 @ #IOHPADICH HOBIALIIO, JOBELENV, 1O BHKONYETHCA TEEP/KCIIA
(1.8). Sano g(1) > gla), To, (p;)g:»){ipzonyumu ANAJ0TIMII0, MOXKIA NOKAZATH.
pa retbesl Bunagox (1.7).
moc%;ﬁ.?;;giﬁ:: na ()Tpxl::}l:ﬂ p}g;'x)ynbram. Moka gosect TeopeMy Ilebpe y
i (B) 1a aas X = . A
n])g:s?i?::lliﬁg,11_11(;1(-; cx-lTyauiﬂ+ (1.8) mesut. Tojl BHALIAYIMO (]:))’IIKLUIO KOA—
phenocti U TakusM MBIHOM. Hexail v€ R _33 }Alplmymemmm, icnye emmc\’
Touka ¢() KpHBOT g, /st sIKOl o) = . llp_l-m.\ieMo Uy =1 (v Burl?{:u(}‘
(1.7) U(x)=-1). Hcpesipino BAACTHBICTD (1.3). lxno x TA y — ABa BLM.(;
puoa R, To icnylomh Taki £ s, IO CAMITHM HANOM X - g(t) Ta y ~(g(§).
Otxe, (v Z y) e (gls) Z g(0)) e (s 2 1), siaxu OTPUMYEMO (opay-ty 1.. :
npuinssium § = U(x) i 1= U( ). JIRIacTbed TiabK MEPCBIpHyH uengpc?nénc'rri
Pynxuii U. [las uporo A0CHTb NEpexoaTies, wo A U npooGpas 6yan
axoro cerneta | a, b] @ R saMkuenyi B R

U (ab)) = {x:a < U <bY={xia sUMINx: U(x)<h}=
= xS g)n{vixz g(d)}-

Kox1a MIoXHITA IPABOpY 1 3aMKiend 4epes neitepepsicTs KBAANOPANKY,
oTXe, IX Nepepia rex qarknenyii. Teopemy JleGpe loBeaelo.
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4 noraspy reomerpii Ainiknoro npoctopy R” — newi'emuuii oprant. RY
FAAMKIICHUM OITY KM KOII}’C.(_)M n R", TOOTO UE IAMKHEHA MITOXNIIIA, TaKa Ulo
s Oy Ab-5KUX BEKTOPIB 4, & i3 el Muoxunn ix ainikna komOinaumis ax + By,
o, [} =0 Tex nagexutn Rj(’ . Tleit xonye noposokye B R™ ta B i niaMnoxuni
X uacTkoBMi opagok >, nputomy x > y, gkio (x - y) € RY .

K HPABHIO, BBKAECTHCH, 100 BLUIOUCINIY TI€PEBArH 2 3a10BOJMDLIAC YMOBY
ponorounocti (A1) axupo x = y (x> y), mo x Z y(x > y).

Uaacmusicme (Alll) o3nduae. wo cnoxusaw naddeamune nependey

Ciavitili kxLavkocmt moeapie: axwo 2 > 0, mox + 2z > x oag 6cix v npu x + 2,
v eX

Oveeudno, wo nepesdre 2 6 MOROMONNOO mOdT | WiIxpKW MOBE, Koy
hynruis xkopucnocmi, wo 306puxye noae nepesaz (X, 2.), € MOROMOUNOW:
o x 2y (x> y)omo U(x) 2 Uy) (Ux) > Uy)) (Ag). lTpu msomy
srino bynxuis xopucnocti € pdepeniiionanolo, Tak U0 1CRye Nnoxiga

Ux) = MU(x) = 1Y) ={ aum} =(MU(D)iy .
dx dx; i .

K ITASHBAETBCA IPAHKTHOIO KopHenicTio (nipu ubomy M U;(x) = dU(x) /
HASHBACTBCA 1-10 9ACTHHIIOK [PAHMYHOIO KOPUCHICTIO), TO 3 BAACTHROCT) (A3) .
ckmmranenTi Monoronnocti (AJ11), BurAMRAE. O REKTOD YPaIHING] KOPHC-

noeri ¢ popaty MU(x) >0 (MU (x)>0,i=1,...,n), xe X.

Y pumagky, xoan X =R, sracrisicts monortonnocti (A1) a6o (Aj)
IHILHBAETHCA HeHZlCH‘(yBaH.lCTlO CROXURaAUa,

[powoanuin 1.2. Ridrowenns nepesazn Z g (X, Z) ¢ onyxaus modi i
miaoxy modl, xoau pynxyisn xopucnoemi. wo 3obpaxyc (X, ), ¢ Kodst
yeuymow, mobmo dng 00eiabko2o a4 € R mnoxuna

Sa:{,teR":U(x)e(z} (1.9)

¢ onyxaoo. Bidwowenna Z € cmpozo ongraum modi 1 miavku modi, Koru
widnoaidna pynxyin xopucrocmi U € cmpozo xedatyzuymoero, mofmo Oxa
dowitnnozo L€ (0,1) i doginbuozo x € X

U 2U(), 1y 22} = {UQGx+(1=-Dy) > U0} (1.10)

V Hexai xsaginopangox X ¢ onykans. [puinmmuu a = U(y), anaiigemo 3
CHIRNEII ONYKAOCT] 2, 1M0 KON Y Ta X UaJeKaTh S,, RUNANRAE, U0 LE
CHPAB/DKYETHCS TAKOX AN TOUOK BijPizKa 3 KingaMit ¥ 1 2, To6TO MilooKHIA
5, — onyksa. OGepnene Toepaxeius € ouernm. Cnispiamouenis (1.10)
¢ DYKIAHBIBIM NICPeRIAIoN 1A MoBy dynkwii xopucnocti nynxry (1) oanauer-
1.3, A

Ta wanb, knaziysirnyTi Gyukiii neapyyiy aas po6orn: Bols YyTBOPKIOTH
K/, 3a1UITO BeJIUKHH /18 TOTO, 106 YENILHo 3acTOCOBYBATH HH3KY A06pe
PUSPOGALNEX MeTOAIB. 3nano 3pyvilille MPajiopaTH 3 YTHYTHMH Ta CTPOIo
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YEHYTHMH (pVHKUWSAMIL, U0 BUATIORLAHO 8A31AUAINTHCA YMOBAMMK: SIS A0BLIb-

HuX &, y € R Bukonyorses ymowy
UQx+ = By > AU+ - DUy, Ae (o, 1]
i UGoa + 0 = V)= 2+ — WU, e 0,

LleBadkko mepexonaties, o Koxia yriryra (erporo yrnyra) dyukiis €
KBA3IVITIVTOIO (CTPOrO KRARIYTIVTOWN).

Hajiani, kpiM oxpeso 06yMOBICHHX MHTAAIGE, BBAKATUMCMO, W10 QYUK
kopucnocti coxwpaga U(x) ¢ crpoto yruyroio {(yMosa (Ap) 1o BY-
KolyeTbest Ginbw cuabna yymona (Az): dyuxuin Uly) e amtn Menepeps-
Mo axdrepenuiiiosanoio, i Marpuus ]ecce — Bia‘emno BH3Navena, 1obr1o
O(x) <0, xe RY:

U(r) = £UW (U
’ 2 O -
dx 0x;02 ; =i
3ayBOKAMO, WO 3 ( A:.') BMILTNBAE YMOBA (Ay), a TAaKOXK TR (PAKT, 110, 30KPeMa,
2
‘(t) 0, i=1,.n (1.11)
dx

Yroma (1.11) snpaskae nepwmit 3axox Foceenal, ariuto 3 axuM rpaniiiia
KOPUCHKICTL OYAh-SKOTO TOBIPY 3MEHLUYCETLOS 31 30ITbLICINSA 1OI0 CHOXH-
BANIIS.

Hane1eMo najinommpeniil TPHKAAIM B 3a¢TOCYBANNSIX (ByUKUIT KOPHCIOCT,
WO 3I0BOALNTIOTS YKA3aN BUILE YMOBH.

Npwicnan £.9 (vazarvia xeadpamuina hywaiis xopucrocmi). La ynxust Mae virasg

Ulxy=us® + %Aer"“
[e Marpmt B = (bu):fj - ®14'¢MHO puanaNenta, B < 0, a nexrop 2 + xf3 - ZoaATHMIT,
i+ 2B > 0. 3nicr ocrannix 06MexceHL oacwannsi, ockinnxn MU(x) =dU()dy =a + xB,
U =d* U /dx? =13

pikran 1.10 (rozapudmivia pynxumes xopuewocmi, abo pynxia xopucrormi Bep-
Wy i)

Uy) = 2;{-_-1"1 logb(.r; —f)-), b >,

HEIAPAMETPN @) Ta X, JANCROALRARTL yMom o) > 0 x;> xl 20,7=1, ...
Mpuknax .41 (([)(/m\um KopuLRuCMI 31 (mafzom wmrmuuwwm’o) [[ﬁ cbym\mﬁ Mae
BHUran , (J)' R
Ux) = r, -z, 7,

)" { - ) /
b}
3AA0BOIBHANTL OOMCOKEHHS

T, >0,7 =4, ...,n

AC NAPAMCTPR . b}. I,

u, >0, 0 <b} <, Xy >

‘Toccen Xepman Xeitnpsx (1810 -- 1858) — HiMeubkyl} CkOMOMICT, uii npaui npstees-
HeHy Teopii KOPHCHOCTI.
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Hpukaan 1.12 Upynanin kopucriovmr Sleeanmyean )
U (x)
Jj=1 ... n

Hpsucaan 1.13 Gyreanoun syawmiunaixmmuena Gysxuis xopucuocmid. s dyniua

M T IAR

= mih {ul_).‘. Uy, o (/n_\',l.},

1 HERINCIDY A >0,

ti{x)~=¢ r[ (_T/ - .?;-)a’.

J =t

, ¢ T fj- JAHOBOABUAMTIL VMo ¢ >0, U<, =1, Xz 1") =0,

Y AmcACHHN BHING NPHKILIAX DYHIGLT KOPHONOCT] TrApaMerpy Xpj o lean
ML €KONIOMIYHE TAYMAYCHIs SIC PIRHT aBTOHOMUOrO (TO()TO MiTEMaNB0
HEoOXTANOr0) COOKHBANHA TOBAPY J VIPOJAVRK CBIIOTO HCPIOLY MACY s
CHOACIRATA.

BOVELKHMD, O B TOCO MO0 33/ 0B0A6ITHAACH aKCIOMA NENACHIYBANOCTE,
CHOAHBRT 1AGOPK TOBAPIB v Ipkcaai {9 MAIOTH Gy1i 00MeXeIHMU, a Py KIS
KOPUCITOCTE 31 CTAADIO ECTHUINCTIO NPAMYE 10 JlorapigMivnoi dynxkiuii Ko-
',an']f:\CTi. KO"UI uci b/- UPAMYIOTS 10 GAHIMI, Y UHLOMY BIUILAKY M(/j(x) =
a v, .\ ) .n.

-hmhn mﬂ()op\ (|)yu|<moua JABIOTO TRILY (PYIKITT KOPHCHOCTI Ta BHAN2EN
41T papaMeTpiB ¥ KOHKPETININ BHIAAKAR € 30/1aaMi( CYUACHOT CROHOMeT 1T

L AN e TS Cl-

1.4. HEOKAACHYHA 3AAAYA CITOKHBAHHA

Il sadada 0oR gsaia 3 patdoiraisiigy wréopom nagopy 6aar i nocuyr
CHOARIBAYEM TIPH 3aalH X PYyURLET koprenocri 1a Olo;ni(c'i'ucn\xy OOMUACAUL.

shano gyukiis kopucnoet cuoxisata U(x), 2 T RY ¢ anivi jndepenii-
ROBAI0I0 1 CTPOro VIHYTow, a GojuKeTIe ()Gmememm MAE BHOASN xp <[, e
P MCKTOD-CTOBICHDL Uil a / - 10X (KalmiTas) CHOMUBANA, 1o MoKe OyTH
RHEOPHETARKE Ha NPHAGARIE TOBAPIB, TO PAIVHANLHA HOBEAIIKA CAOKHBAYA
MTAIETAC TS TAKOTO 3ATAYUCIO OUYKIOTG HPOCPAMYBAHII:

xe RWx 20). (1.t2)

O IGABKH JONYCTIIMA MIOXKUIA BEKTOPIB A1 1LEe] 3aj1aMi ¢ KOMITUKTIION Ta
ODYVRAOW, BONA MAE EAHITHIT POIR HIUK Xe .
V poaropiyTiit gopui damauy cuonctsanist (1 12) MOMUG 32NHCATIE Y BRTASLAI

U(x) - max, xp <1,

Uxy, 1y oo ) = max;
]
D P = Py X, X, < (1.13)
J=t

20, 5,20 ..., x,20

HeaGxauih Ta 10CTAaTH VMOBI O THMAALIOCT poan'saky 1o aagadt (1.12)
rac reopema Kyda—Taxkepa Busoasnso dynkuito Jlarpapka [ sanued

L{v, M) =U () v A -~ xp), (1.14)
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A6 A - MIDXAUIK Jlarpainki, 1 alnleMo 1eo6xin yMOBY ONTIMANBIOCTI
POIB HIKY X | MIIOMHUKA Ay

e N . dI(ve X))
——— = Ua) kL0, —————=1-xp=
e Ulxe) =hap €0, — vep 20,
dL(I.tA“A‘I) 4 . ’ N = I
— R :(U(.x.)—Ap) X =0, (1.45)
/_4 - ‘\
A*—(/(L[*)l i) =A, (I-xp)=0. x.20, A 20,
¢

I Hane/ey VoR BUILIIBAC, N0 CHPARIDKVIOTLES TaKi CABRIMIouIAs:
Ue) = MU ) Shgp =12, 00, 2,
npraosy . MU x,) = Ap;, upie xy; > 0;) (1.16)
MU (a,) < App npr Xy, = 0. j
Taiuse oM, T BCIX 3aKYNJCHHX TOBapi, xoiti x,; >0 wmixnoicnns
aCTUHIHX FpalHyiiX KopHcitocTell o BIAMOBIAINX 1IN € ¢Ta’muM:

MU(x,)
_.;Q*_ = he, Vi x> 0. (1.17)
.

IR, BRIDIKAIOUI JCAKT TORAPIL KYTIACHIMM, MACMO, YLO OITHMAIpIE Sia-
sertst AL Mooaaka Jarpaka € goganimmym, A, >0, a omxe, 3TiUI0 {3 yernep-
T030 vaoroo (1.13), mpu orrisanpiosmy cnokuBayni sech 2oXin 1 mae Gymy
surpavetssii (/= 2,p), T06TO PO3IR'AIOK Bas@U] ACAHIB 1A rpannuniif rinep-
HAOUUNT CUMITITEKCY JIONVETHMHX 311aUeThL CTIOXHBYUX HAOODIB.

Bes vapamt 3araasiocTh MO BHOKATH, WO CNOXURAY IAKYIOBYC BA)
BHAM ToBapis (B 1IMOMY BUTNAKY MOXITA AMENINTH PO3MIPIICTD HPOCTOPY
TORAPIR, BIGIYWIBLE 3 POMLANAY TOBAPH, ki lie Kynyjorbes). Tofi yMosu
ormimansiocti (1.13) 1abvsatoTs BUIASKAY CHCTCMI DIBIRUL, WO ¥ BeKTOPLI
popMi 3amcyvernes Tax:

.MLJ(.\'_)—}\,*}]“ =0.1-x,p=0, (1.18)
a B PO3roplyTiit koopavnariifi — Tax:
MUy, o, v, =X =00i=1 ...,

n
LY pag=0. (1.19)
11
Onernmanenint Muoxoink Jarpaipka X, mo 3a (3 17) popiBimoe 3aransiio-
MY BLANOMICHIIO YACTHURNX FPATHUIAKX KOPHCHOCTEH SIS OTITHMAILUOTO € H-
WHBAUNA A0 BLMOBLATX W, MOMI IUTEPUPLTYRATH 113 OCHIOBL 3aTaaniol
Teopl FAGAKIIX 337dY MATCMATHYIOIO NPOrPaMyBalmg dK rPanfyHy Ko-
PHCHICTh AOXOAY CUOMXNBAYA
A, = U (lp, 1) (1.20)
!
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Lyt moaravams x, = ¢ (p, 1) Brasye, mo onrnpaannigt PO3IN 301 33,1200
C1.12) zaaexairs Bin napamerpin p Tta f). Beanuuny (1.20) rakox vacto
HAGIIIOTE TPANHYIHOYX KOPHCHICTH FPoIleii cnokifsaia.

Cicrena pipann (1.18) w60 (1.19) exmajacrhes 3 n 4 1 pisnsinig 3
HIDAQE 11e TIALKA ICO6XIANRT, a1 0CTa i VMORH OHTHMULILIOCTT 3234
(HA2) 46o (IXI‘J). 3 nel OUIO3UAUNO MOXKIA BRI £+ | nepigone
Lage 5 A -

HIC0, 3OCTE1IN vMOBN ONTHMANLUOCT] APYTFOr0D NOPALRY AnA 3aam1 (1.12)
PapMyRIOI0THCS B TEpMIaX 0Opanaenol uinamn Marpimn lecee

N

Lot (1.21)
k -p Ux,) -
Saan ocrauni (n 1) YONOBIIX MIBGPIR 10¢ T MATPHIL MO0 3ATHOBATH

WAK. TOME GK NCPUnii MiNop Mae 6YTH AGAATILAN, 10 BHKOHVETLCA, 0CKIiAbK)
Matpis Ux,) ¢ nixesMio msnaucnomo. A

Sa el ourHMaibIore mGopy cnoskitnana (1,92 aoo (1.13) Momia Terko
ANV TCOMETPHYTIC TAYMAUCHii, Posrisineso smajok A18ox vosapis (1 = 2).
FosH OUTHMAALIe CTOXIBANI (_);,, r,,}) JAUOBOABIAC CHCTEMY DRI,

20 (v, x

. o (-1'4‘1' I*‘)_) .
a-\_) z S )\¥p2 - Oy

F'=pux.y—ppxes =0 (1.22)

PO3B 230K ACKITH 318 HIOKCTIN 1M, 10 OUMENY THCS TPETIM PIBIIIL-
st b (1.22) 1 ¢ T0uK00 J0THKY §T 10 KPUBOL OATAVKOLUTE

Uny, )= U (g, tyy) = const (1.23)

(pyc. 1 9). Hpu nbomy naxia (kVTOBNi] KoePIUenT) Glojokernol upsamoi
Aopussos —(py /o), 4 naxua pianosiniel Kpisoi Gaiiavikocti dy, dux,
MOMXaIa 3naliry 3 pisnmne )

10 (2 x5 )= O g 5 QY e :
dU (xy, x5) o, i‘la.rz("(l 0, (1.24)

MO CONACTIAKOM Ditsnud kKpusol Galiavxoeti (1.23) 1y (1.24) Macmo
all 7/ ax,’

OcKk1ABIGE R TOUNT JI0THKY, 10 ¢ ONTHMO b 1AM PO HIKOM 31041 CNOXL-
GV, OIAXKAN A OHAKOBY, 10

I/.!‘z , d.l'] =

U (., _1-42‘) A

ol (x,y, x%-?)-/ dr, - 7




Yimy7ra IlORCPX Hg, 110 € Tpadixam
dyuruii xopuenoeri U (xy, x,)

U
U’ b .
. Mpocnp
U X3 TOBapia
Uy, n)=U" g
(X“ Xz) - UH 14
T (‘X”‘ x45) Jlimii piens ¢3>y1_|1<w"|'
0 c XopHCcHOCTI
{xpyei Balimyxocti)
Lrozxerha npaMa 7 x,
Pyt ppp=t O
Puc. 1.9
a orxe, . -
A UGy, 1) 1 U Ly Xep)
23 dx, P> dx, '

Ocranmno yMory MOM¥a 31213 3 prengnn (1.22), BUKMIOYUBIIY MIQATIHE
Jlarpamxa.,

1Hoa6uy reoMerputny incepiperauiio olmHMaABLIOrO PO3B’ FAKY 32,14\ C1io-
ABBAMA MOXNA JJaTH TAKOX Y BHIAJIKY JTOBiABJIOYO 1.

1.5. ®YHKLI{I NONKUTY TPAHUYHOY KOPUCHOCTI FPOWEW

Y o .4 6vao posrasinyTo pamionaabyy IOBCAKY CHOXIIBAMA 11,1 'lac
BHOODY CHIOKUBYOTO nalopy TOBaPiv HPOTAIOM NEBNOTO MACOBOTO TIPOMIKKY
npir geaMinnx winax i jfoxol. STkano winy p ta g0xin J 3MiHI00TLeN BiANO:
BLANO B feskiii o6nacti P oprant R ta na npodiskky Iy, L] e R, 10 ¢1o-
XKUBAY MAC CHPaRY 13 CiM'CI0 34144

U(x)-s max, xp <1, 220, (p, e Px|l ;) (1.23)

3a TN caMix nppmvuiens Rianocno gbyvnuxuii xopucnoeti U, o By
1. 1A, koxana i3 3a,a4 (1.25) Mae ejuuiiil poss’'a30K BIGNOCIIO BEKTOpa ¢ -
Aadmaniist v (p 1) 3 sLRIOBIAIN ONTHMAIBIEN MIIMKIKKOM Jlarpaixa
lo(p, 1)

Oynxaii &(p, y=a,(p Iy 1a Alp, D)=k (p, 1ynpy (p, 1)e Px|[1, I, =
= [ NA3NB2IOTHCH BIANOBANO GYHKIIIMH DONUTY Ta I'PAHHRIIO] KOPHENOCT)
rpomnel ¢NOXIIBAUA.

MDopranbiio 1 PYHKLUIT MOXDA POSIAAAATH HK POaR’a3Kku cir'T cucres
pisusnb rrny {1.19), a came:

o(r., X, p 1)=1-x1,p=0,

)

(A, v poM)= APS =0 (p e D (1.26)

dx
Liteamnt ynkuid aprysentiz p, /), Toai dymaniy & = x, (P, 1)ma A=x(p, 1)
Fnyorh, ockLALKY plnopiyma Matpsus Ako6i J Aopimmos marpml Tecce
(1.21), ro6ro -
/- ’dq»,f"‘d)% do/dxy o [0 T
dy ;s dx dy S dx p ()]

4 0TERe, RUIMAIMK (] ne gopisioe DYO, OCKIABIGY U(.r,)< 0. Tarssy uu-
sy nek b pisnsmig escresu (1.26) Maoth et poss'ssok E(p, 1)
"‘U’-‘ 1), saxnii Mac nenepepnni TIEPHY ACTRING HOXH1 B 1eKoMy Ma:‘IOM}:
ok po3s’askis cuctemu (1.26) 3a Teopemolo PO AU GVIKIGT,

ONCI0 3 NAHBLKAHRIIINX BAACTHROCTE H hyuxuii nonuﬁ: S(p, 1) e i
GAHOPINHCTL NYABOROTO CTENEHA BIUIOCHO BAIX 1Y) Avxoay. lle omavac,
e agenun nomity £ iusapianmti nisnoco npoNoOpPUNIER aMin in Ta
1OV

S(ap, aly=E{p. 1) upy ncix o > 0. (1.27)

Hedona RaacTEBICTs BINLDIBAC 3 1OCTANORAY 3a3avs (1.23) upo onrtu-
MAEREC CIIOKHBANILT, OCRUTBK HPONOpILIiIa 3Mina neix 1in i TOXORY e 3MIHIOE
AOLYETHMY Mooy 3afays (1.25) ra i ubmony Gdyvnruin,

Hepes O;lllolrvi,-'ul'l(.‘_l‘h HOIBYT Ha Gy Hb-7KUN BT |'()n;;p)_' BAAOKUTL TLIPK)Y Bij
PLARCIEEHIA UL AX1 1A3HBA0TCS BITHOCHHMY LIHAMY, & TAKOX BUL BIF(HG-
WIS FPOMIOROro ROXOY /10 MEBUOT ML, 1O HAIMRACTHCS PEDTHITAM A0X0-
Aom cnoxanraia. OOpaniuy OyAL-s105F TOBAP 34 oANIHILO DPAXYNKY. Hapy-
I Tosap 1, 1 npigingsune koedyinienT NPONOPUEIROCTE ¢ = 1 7 by hvitkiiie
NOEHTY MOXIA 110JaTR Y BUIKH] ‘

=8 (L pa/ P py Sy 1)), (1.28)

Hedt nupas noxaaye sanexuicrs BOMUTY BjL BUIOCHUX W P,/ py, Py A

v Py 7Py TAPEANBIIONO qoXoiy 1/ py, xosn sepiuit rouap npuiinaTyit sa
UNNITO PAXYHKY (a: 1/ p¢). Dopmamvio v Takiii PO MOXKE BUCTYAATH
¥/ -IRIL TOBAD 7 (a =1/ P, ) Tpaiwrpes BRITA/IM, KOZIW 32 (0 J0LULILHO

. e C O N
f |=..1i|.1, BETHUNNY | S0 AG(_)II/ L,=1P: .

SAVEOKMMO, MO QYIS MOMATY 105K B E(p, 1} TaKox AOCHTL 4acTo
WHIHBACTHCS MAPWANNIAHEBXOI0 DYyHKIIEW NOAUTY, W06 BiApiznuT i Bin
ol Gkl — xikejanchkoi GYHKIUT HORWTY CHOXHBAYA, NOR'A3A107 3
AVILILHOW QALANCIO CTTOXYBANNS, SKa POATASNATHMETLCS B 11, 1.6,

Drvixinis

V(p y=UGEM D). (p.1)e D (1.29)

HAHBACTLER HENPHMOIO QyHKIiCIO KopUCHOETT Citokysara. Bola Xapakre-
PILVE DIBeHn KOPICeRocTE (a oTxe, 11 CTVITINE TIepenaxincti) Horo BUGOPY
LLIEANO B DIBHA 0N P goxoay /.
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[lponoauuis 1.3. Mapuarilancoxa pynxuin nonumy E(p, 1) ma hynx
Wis Kopucnoemi epowet cnoduc@ia A(p, 1) noe’azdnr 3 Henpsroio hynx-
QICKH KOPUCHOCMT CNOKUBAHI V(p, 1) cnigeigowenuasu

9 . (1.30)
é<1)> I)_ /\([). I) 1

AV(p 1)
YR

V Jugepenuioomn pisnicTs (1.29) sa sMinyoio p; Ta BHKOPUCTOBYION
ymory (1.26), 3HaXOIMO

Wip ) g QU) Oy S B (1.32)
. 4 i Pi
) i=1

dx;  Ip,
A muthepenuhionun GroaKeTy PIBIICTL px, (p, I)=1 xaaMimow p, MacMO

(1.33)

1=1

n s
Xy (p, N+ Zp'- ()])*») .
i=§ 7
13 pimnocredt (1.32) ta (1.33) wunausae, wo

av (7)1 l) . _
—(_)p;-_ = —A:-,-X;.j (,D, ]) = -A (,)} ])é) (p5 ])

ana ncix j =1, 2, ..., n. lle i 1080auTH pinvicTh (1.30).
Jlipepenuioons pisncts (1.29) Ta G103 CTHE 06MEXEHIR 32 MO0 I,

OTPUMYEMO

V{p, 1)_)\ ﬁ: , 9ty ip-ai'—i=1 .

5 TPy AN

Pignicts (1.31) € OGednocepe;ntiM NacIiakoM ocTaynix cminsironienn. A

Ocxinpkn &(p,7) € 0auop1anon GYHKILEO 1y Ab0BOTO CTCNENS BIJOCHO
CEOIX apryMenTin, TO TaKy caMy BAACTHUBICTD Mac 11eTpAMA (hVIKILsT KOPHCHOCT)
cnoxupana V{p, ). o

Koy 1e 06yMOBIOETBCA CTPOTA OTYXILCT) hyukmwil KopuciocT) U cno
sKiuada, poan’azok sanant (f .25) € Byaran HeoAHO3HAWINM, 1'06’r0‘1c.ny;1-: uita
MO A 11200 PIB TORAPY, OANHKORO JEPEBAKINY LA CHOXNBAMA | nanfaxa-
HILIMX 72 11BOTO NPY 3aaWiIX UHIax 1a GIoiKeTNoMy ofMeselnyi. .

[o3naunMo uepes x (p) MHOKMNY BCIX MOXJUBAX n200piB TOBAPIB, [O-
CTYNIIEX CIIOMUBAYCRT NPH HIHAX P fa CloxusyoMy 6100KeT I(p):

w(p) = e X ap < T,

ge (X, Z) — 1oJe nepenar CROXIIBaY . ’
HasupatiMemo GYHKIICW MONUTY Z(p) cNOXIBaYA Gararosnadiie sLo-
. N n — - " 7
Gparkelts TPOCTOPY BCiX MOXIUBHX Wi £, P C R y npoctip rusapis X, mwo
331ACThCS TAK:
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o vey(p) Ux)= max, _ o/ (),
T (p)=1AKIWO MaKCHMYyM [HOCATACTLCH, (1.34)
Z y APOTHACKHOMY  BUNTAAKY,

i ) byrxIia KOPICROCTI, sika 3006paKye NoAC TlepeRar (X, z).

Hpn sucopnerysaimti Giasig 3aransirol Gynkuii nonuty Z(p) MOXYTH Bit-
HHKATH TRYAIOWT . WoR 4325l 3 THM, WO MHOXINA X (p) Moxe OvTif Lleolnme-
KEHOO 1 MAKCHMYM Z(p) MOXC e icnyBaTH, RABITH SIKIIO NPHIYCKACTHCSH
HenepepeiieTh pyiendn UL Copanai, sxuo uina 1Ha nerini rosap 2opisnwe 0,
ra (0.34) BUIIHEBAG, 110 SIORLANA KOOD,UATA BEKTOPA X € Y () Moxe
0y T1 AK 39BTOMUIO BEAUKOIO 13 36CpekeiaM 610/0KETHOTo ofxexemns. [Tpn-
IVCKHOMIE, 10 AT CIOXMHBAYd BUKOIMYCTHCS AKCIOMA TIEHACHUYBIIIOCT Ay,
orpHbyeMo, wo gynkuiz U(x) neobmesxena, a Maxcnmyms it na Muoxan X (p)
1 0OGB TIKORO € TOCSKHUM.

lcnylors piani MCTOAN MOAVAARNS UWIET crAaMocti. OrymerMo HalipocTi-
il 2 unx. Bpaxkarimemo, 1o Mnoxaina X o0y RoBana TaxuM diiHoM, 1o
KELI Y NOCATZOBHOCT] 1HA6OPiB % ke X nenka KoopaunaTa xf’ HPAMYE A0
HECETNYEUHOCTE 1P R — =0, TO ;10 HECKNIYEHUIOCT JIPAMYIOTL TaKOX yei it
HOOP/GOTATH BCKTODIR _t‘k, k=1 2 [Le o3mavac: KOAU CHOKURIICHI HOT-
[HOND REAHKA KIABKICTh OAHOrO TOBAPY, BiH Tak0x 6amac O6iabINOT KLIKKOCT)
penrre rorapis, axi joro wikasaares. o rinoteay Moxira poaragaari 4x ncu-
e Hi,-‘l(',Hﬂ(‘}!lllH aKCioMu II('_‘!Ii.lCH‘IyRaH()CTi.

[Tpymycraowt Nogi6He Npo CTPYKTYPY MHOXHY TORapiB X, sunaiijiemo, vo
1 GYAb-SKOMY 11eHY AbOBOMY BEKTOPI Wit p I cTanoMy aoxoit 7(p) Muoxu-
i z{p) € oomexenoo. Toal dynking rionvry Z(p) crac sranaticnon na
NeE MILOKIIT MOKAHBYX WM pe RY, p > 0.

S ppaBdasn, IPANYCKAETBCS, MO (PYHIIIS A0XOAY CNOKAUBAYA ¢ OAHOPIAIIOW
tepioro erentents, o610 1 (ap) = «f (p) ass peix o> 0. Tonl Biso6pakenist x (p)
1S () TRKOX MAIOTL RAACTHBRICT) O;HOPIOCTI 1y abosoro crenenst ¢ (op) = % (p).
Tlop) =Z(p), @ > 0. le ppaxac Toit akt, 1L0 BHOIP CNOANBAYN 3ANCHKHUTD 11€
P Macnrraby Wi, a TEABKI BIL TR criBriliourenns na pizii Tosapa.

Y 3aragnniil reopii gBaXaCTLECS, MO MOREIMKA CHOXUBAYA OMUCYCThCS
Pvikiiewn Z(p), a octaTouiti BHGIP CHOKNWBAYA 3BOAUTBCA JIO BHGODY BeK-
1opa iz ot Z(p).

1.6. MOAEAb CITOXHBAHHSA CTOYHA.
TOBAPH NEPWOTI HEOBXIAHOCTI, BUBOPY TA PO3KOIli

OsragHeMo HHIKY BAKIUBUX NPHKAAAIB, WO POIKPHBAJOTL acOGANBOCTI
OUTHMAALHArO BHOOPY CNOXIBAYA B PI3HHX CHIVALIAX,

HlodiremMo 3 npoctoro MPHKAAY CHOKRBUOro BHOOPY B JIPOCTOPI ABOX To-
Rapin R)[ (IKE MOXKYTH 6YTH | KOMITJIEKCHUMI) NPH KOPHCIIOGTE, 110 32AETD-
o ipyikniero Gepuyani

U (xy, 1) = aylnxy taylney, (v, xy)e intR2, a, ay > 0.
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Foai MAPUIANTIAUCHK A PIVHKIST NONNTY v, = E(p, 1) ra dynxitist rpatyno:
cOT . S ) - . P — H
f\1>§_}1|(_1|(oc11 AOXOAY cnoXupava Ao = A(p, 1), axi XQADAKTERHIYIOTH CNOMUNE-
T RRO, 100 BEIE /0 MaKCHMIZNHT kKopycnocri n Tl ;
¢, Ml M CTMIAAPTIOMY () KeT-
HOMY 0OMEXKe 1] ! T v
Pyt iy S

AMLUIG 3 yaopasn onTamaannioct (1 13) 32a080:4b1 10T pIBIGTIA

ol (x,) a, )
T‘ /\_/):' = “;:)\.vp, ‘—‘0‘1 = 1,2: (]'}3)

Piigy + Doy = [
Hepernrcany sepini asa PIBLAUIGE Y BHISS
el -1
GV = Ay, drtyy = hopy. (1.36)

MOMCEMO BUKNIOWITH JIeBIAOME A, AifelnaM repuro] pisnoceti (1.36) na qpv-
TY W OTDHMATH CITIBBFHOWICHN S B

EU (_1',)/8_1‘1 ax

MRS, 5 (x )= =217 QX Py .
e ali(x,) Sy apv.y Py (1.37)
I3 ypernoro pimosnuy (1.335) JUAXOARNO, THO
TR V)
TeE ot (1.38
/J1 /)] )

HMinerasnsimy (1.38) 5 (1.37), OTPHMAEMO DYUKLIO NOMLTY a2 voRap |,

- ()! [

o= &G (p, |/ —
c-&lp, 1) 2 tay p

{1.39)

Hererasmmime (1 39) 1 (1.38), wrpintaemo dyrxio nonuTy 1a rosap 2

«

- F _ 2 /

.Y.).z —Sz(}), /)_Tl_ﬁ —_— . (140)
) 1 Fdy

SHACH BIATORID Jteupaa Dy KOPUCIIOCTT CIIOKIRANA MAE 3NrAs]

Vip, D=1 & (p. 1), Ey(p. 1)) =

u2/
Py (ay i ay)

13 HEPUIOTO PIRNsTIE cacreset (1.33) anaxouato dyikiiio rpaEoT xo-
PHCNOCT] JJONOAY CHOMMRA A

¢y I -~ +a,In (1.41)

f
pylay + dy)

= 42

Py ! (42
jzsxxs;-s CaMItit PCaVAbral pac ripame udepeitionanns Gy (1.41) aa

AMITNOIS [ Bitaciyok ToTomitoeri JV 7 dl = A, -
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Posrasseso G1Labn) sarathinil WAXIT A0 3agadi Bn6opy MWINRIAYATBHOro
cinoknaata, Tpy oMy (py KISt KOPHCHOCT] CIOKIBAYA Mac BRAOYATH A5
KOZAGION 0 YOBAPY TaKOX MINIMAABIY KiNbKICTR ¥, HpOro TOBapy na newliii
HPOMIBKOR ey, DK Ne ¢ of’CRTOM BHOORY CIOKRBANa J1 KYIIVETLCS 11IM
0006 513080 (NP1l BLATOBIAIY GIODKE TR MOKANROCTAX). Aximo ¥, > 0, 1o
HETHDBLDNHT ToBAD ¢ TOB2POM nepuroi norpeby L8 CrioXiBava.

Haoip voix rosapin sepiiod noTpedy T yTROPIOC MiHiMaRAbuui CnoXus-
HRIT KOIMIC CNOXHBAYA. Y Oepeaneltid 34 11eBH0I0 METOUTROIO MIMIMatbIi
CHOAGIBMHIT KO THROBOTO CHOKMRAYA € OLUNM J3 FOAOBIIX OKASNITKIL
CHETEMI TLIOUQBIIY CROFIOMIYIEY PaXYHKIR, B0 B3 aide piBeds 6iQHOCTI
Lt el eROnoMIXE A1C RAPTICTH NLOIO KOJDHKA JUS 0100 HUTHBIAYUMA Na
prfpantdt neprog vacy. Torapy &, Ans sxrux ¥ = 0, Ma3BAOTHCH TOBApAMHU
urGOPY 149 cneskungta, 1Mo 1 ToBAPN TPUKTYIOTLCS #K TOBAPU BIANOCHOT
oo U cnoxasada, ToBapy iGopy XapaKTepH3vIOTLCA TTEHAINME TeM-
BAMD APOCTANNY DONITY 112 HUX 0P 3G1apennt AoXOy. 1K TORApH iepuol
norpedH, OYGer na gKi € oomexceid. Cepesq Tomapis mdopy 1o neiasoTs
VU1V TOBAPIB PO3KOBIL, JOIIKT 1A SIKE HEOOMEXK IO 3DOCTAE DI HEOOMEKEITOMY
ABREINT ZONOAY 1, TTPHoMY B OLILIUKX NPONOPIGELX. NDHE 3pocTamis /.

Vomageni cnosamanns Crovial posrasae ot (noxaisat 13 3ardisinio
A TLTIALTIRATIHRNOI (PYUKILIEIO KOPHCITOCTY

Clxy, oy 2y} = ‘H (v 1)
1=d

LS IOFTTIIN A HAPAMETPENMY ¢, G, 1= 1, o 70 IONLT 8K [ TIepeeRingye
EICTh MITIMANLIIONO CHONHBI00 KONIFKa X =(.F,- ))Q(ﬁ 20 v 3aganonmy
Hpecrapt Tonapin R '
Cnoxnman pobnTL CRIT BROIP, MAKCHMEIVIONT KOPHCHICTR U(r1‘ o _;.”)

41 YMOR

” n

\Z/JT_Y"- < I }:p,— el v=(yv, . x )elR i

| -1

Toal gyvincna Japarsa (aarpandkian) a1l onTMATRIEOY0 CHOKITRAN-
e prae wurasy Ly, A = U () + (0 - ap).
VMOBH GIFUMALIOCTT TeDIIOro MOPSTKY BHPAKAOTHCA TR 511

O k) Ln) o oV o
!J,l i d-\" 'Y-'l)- R Y
N
Y, Py, 7
1=

‘Croyn JAxon Piuapac e 1013 p0) - sirdBusk il eRATQMICY 1 emineitn, JaVpear
Hiaepengol npesic 1 ckarad g THE4 Do nmpiov;eEeHOT 32 POSNOR 1eImsy CHOFCY ikuno:
[N PR3 CIRER) R e 'EJJ)KI!HHH["'[‘H
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Pogp'asasion mepini pisistinia BiAOCHO Xe; , MAEMO

k 3
a; (0 (x )Y
+—~‘~gﬁi\1=1,...,n. (1.43)
Pi{ Ao )
SuaiisieMo snavenna U (x, )/ A, . Ixwmo noMuoximn xoxwe pisusms (1.43)
Ua A,p; 1 1071aTH BCI JOOYTWH, TO UCTAMEMO PIBIICTD

n H 7]
YU ()44, 20T = A Pty =0,
1=1

i=1 =1

LT ]

SIKY MOXGHA 10347l Y Burnsni

/ n N (n
U(x,) ‘ > ooy |+ A,LE/J,-TL- ~AJd = 0.
i<

= =1
3 ocTanmol pislocTi BROXMBAC, 100
v 1 o
U (x-‘.) _ I - Zfﬂpi‘li
; = o . (1.44)
> Loy Qi

Migeranunu (1 44) 5 (1.43), auadizenmo dynxuii sonury
o, (] - E;;lpi»?i)
P (Z;":1a1)

Orpyrannii pesyrbTaT MoXHa HITCPHPCTYBATH TAK: CEPIY CHONGIBAM L1

‘! =& (p =7+ (1.45)

. n — F— —
pavdae cymMy rponien 2’.:1]),-1,‘ ta llpl{,’lf)lllll-lﬂ MIHIMaJAbHOIo KOIHKA Y =

— 3 e ~ ~ a1 . N . ot n et
= <'1’)1'=1.ﬁ Tlicag uLOro B UBLIO FAIKWACTHCST CVMa TPoIneH 1—2!:1;),-1,.
SHCY B DOSIGAISIC NPOHOPUIRIO TTapaMeTpadM o, {To6To 3 BAFOBIMI Xoedi-

1
N n . . . . . -
cnramy a,-(Eiﬂa,-) ) AT JAKYTHBT AOJIATKOBO! KIABLKOCTT TOBAPIR, TO-

BapiB nmepnoi oTPedH abo TORAPIR BUOOPY, AN HKHX X; = 0. Biavoincis
OCTAMILOT CYMB TPOUICTT, BH/URC X i MpuAGAIS TOBaPyY 7, A0 Wi p; wHpa-
HAE JLIOARATIOBY KiALKICTDL TOBAPY i

B oxpenmoaty sisnaaky posrasnyroi moacai Crovia, ko sei ToBapy ¢ Topa-
pamit wn6opy (To6TO cepes HUX HeMAC Touapis nepnol noTpedy, Bei T, =0)
i1 yol mapamerpy o pisni Mk <0000 (or,- =a, {=1 ..., »), pyunnii nonnry
MAIOTL BUTMIAA

Yg=&(p 1= —]—, =1 .n,

n/),»

TOGTO JAOXIL POBINUALETLCA HA A OJNAROBYX MACTHI, FIONMT Ua KOXHMIT To-
Bap obcpuennii 4o NNy pa nporo § eobnexeno apoctag npr I - +eo. Kpism
TOrO, Y HLOMY BIUAAKY YCI TOBADH ¢ HCHTPAABbIHMH 0K 10 OAIIOTO B TOMY
42

TOBADPU,

PO3VMIIILL, WO HOIMKT 110 KOXIRHA TOBAD He 3aeuHTL BiA 3Miltk 1in ya inwui

dE; (p, 1) C
— =0, J£1.
dp;
Y yogeai cuoxassanysg Croyna GyHnriis NempsaMol KOPHCHOCTE Mac BHIAL
" X
n - !
Vi - {1 Z,-=1Pili)

(pv ) - CH N ’
=1 ))k Elzjul
a (PYUKIIST Tpamiuol KopueocTi JOX0oav cliokysata —

n
Diey Vip I
P LA N
I_Eizlf’ixi/

Posrasitemo MpHKAan BIGOPY TOBAPIB NCPLLOT NOTREGH | TOBAPIB POIKOUIL,
of'emityoun X 3a 1eoBxianocti 8 koMuIexkcll tosapi 11 2 Blhuosigno j1o
KIALKICUHX BIICKCIB X Ta Xy. Taxitl Bu6ip MoKe 306paskaTHC Pyukiiami
KOPUCHOCT BN IAg1V

Ap, IYy=

v - -4
U (‘Yl‘ -r2) = .1']“),’!_; g (.l'g +b —(1) )_ Xy Xy >0.

AC iapaMeTpu a4 i b 33/ (0BOALNAIOTH YMOBK a4 > O, b > .
11 pononyeMo ‘HTANeB] CaMOCTIHIIO NCPEKOIIATHCA B TOMY, TNO TIPM CratjlapT-
HOMY ()IOHX(CTI-“)M}/ o0Mexe i
/)1.1'1 + /)‘)rz <]

BLDORL T MapaIniaucobki PVILGLT momery 6T 321t CoXHEMoro nubopy
MAIOTH BILLI

. 5 (L pylh-a)
V=8 (P I) = =8y (py oy 1) = _'(""_'(_j_li(_l;};;_)_)'

[Tp1t ] —> 450 JTOTIHT Ha TORAPYW HEPILOT NOTPEOM JaMIIHALTLCSA OOMEKCIIN
FNIPAMYC IO CHMBDTOTRYIOT BEIMIHHN ¢, TOAT AK HOMKT LA TOBAPI PO3KOILI
HEOOMEKLCLO 3POCTUE.

1.7. AYAAbHA 3AAAYA CTTOXHBAHHS. ‘
XIKCIAHCBLKHUH MOMUT | ®YHKLiA BUAATKIB

Jvannro1o (abo JBoicTon) 30/@UcTo CROAINEHI [0 HCOKAACHHII0N 50,384
CHOARIBANIA, ONNGHION B 1. 1.4, ¢ 3aaaqa sindaizanil sBnaatkin cnoxaesags ya
NpMASEIG Mabapy TORAPIR X 13 PIBICM KOPKCIOCT], TIe MeHNiM Bid 3a/4a1010
GIMOIR 4, AKAQ 3ANPCVCTRCS V 1A

ap—nin U(x)y>u,xe R", (1.46)

AC  — BEKTOP UL Jla Topapy, a U — QyHKLISE KOPUCTACT] CHOAKNBAYA.
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Lia 3a3a4a TIONO MOB 43214 3 1EOKAACHUNO K 3AAAVEI0 CHNOKHBANII, | PAION
BOIM JLAIDTH NOBLIH OLLATYHHTIHI OIDIC PALioHaThiio] JIOHCHIIKE CTIOMXKIBAYA.
[lepeavein yeranomo ocnionni ¢nissianowenis Mix saiaien {1.46)

NEOKAACHRO BA1A4CI0 CHOXUBANIS

U(x)y—->max, xp<!, e R (1.47)

1P FHK()]I‘I]I]]i MILIMAILNOY0 I(()\-l”'[tf(cy yMOB.

Teopema 1.8. Hexovll guronyomebes maxi npuUnYIgenns: a) hynxuin U{x)
nenepepend wa RY 1 sadoaoisnac ymoay JIOK(IﬂbHO! HeHacuuyeanocmx
r)»m doaiabnol enympuunvol mouxy x 3 R (r > 0) i sx 3dar00K0 MdAux

> () zu/_/c AWl nanip mosapia y, Jr =yl <&, o U(y)> I’(r)' 6) pose’ a4
xu sadau (146 & (1. 47) icnyroms. Todi € npammmuwu MAKT MGePIKeHN .

[ fxuo x, ¢ poss saxom 3udawi (1.47) i u=U(v,), mo x, ¢ maxox
po3g n3kor sadant (f.46).

1. Swwo x™ € posa’asxor zadavi (1.46) i 1 =x"p >0, mo x* maxox ¢
po3s’sakor 3adaui (1.47).

V Jlorcaemo cnovarky ruepxkenns L MpunyeriMo, uto npn Buxonanti
Bloro yMom x, Ite ¢ poss’asxom  samavi (1.46) @ icnye imumi 1 posg'sa-
soic x'. Togi Ap<xp 1 U)2U (v,). 3riano 3 BacruBicTm Aokaashoi
HENACHTY BaNocT icHye HAdIP TOB:J])iu X7, mocuts Ganabiit o x’ i raxpii, 1o
Mp <y =T ora U@ > U(x). Omnax Toai ¥, ne Muxce 6yTH po3B a3KoN
aajavi (1.47). Otpimana cyuepeyiicys AoBoAuTs 1.

Nosesrema big obepienoro teepsxennsa JI TTexait x7 ne € poss’asxoM sa-
nayi (1.47), nespakaoyy a sukonanmrg ymon teepkenns [, o ¢ € poas’sna-

koM sazavi (1.47), taic o U (1) > U(_ ‘) i Xp=2xp =/ Ocxrbkn \'*p >0
1 U = nenepepsia Qyuxuis, to icnyc £, 0 <t < 1, Take, mo tx’p<xp=171i
Uy > U( ) Tomy ¥ e MoXke GYTH Po3B’s3KOM 3asayi (1.47). A

uaiineMo anasmTitdni yMopn oirranysy B agadi (1.46). Cuovarky nojamMo

W0 300a4Y 3 crangaptiiin dopa Adas sactocyBanng Teopeast Kyia— Taxepa:
~xp > max, ~U(x)<-u, ve R (1.48)

Jlarpamsxian sagzavi (1.48) mae surasy
L{x, Ay=~-xp+X2{(U{x)-u).

- . * . i
()T)K(ﬁ, YMOBH GIITHMAALITOCTI ]IZl()Opy TOBaPIB X, I Mac PIBENDb KOPHUCIHOCT],
¢ MO BT RL1atioro u i Mi]llMIS)’E BHAATKI, 34, TAIOTHCR CMIBRILHONICH ILAMIT

1(”:1_)‘__) =p +).'MU( _)") <0 ﬁ:(_ﬂi + ).'1\’1(7,'( -'(")) ¥ =0,
" ) )‘) =1 (1.49)
# = U( _r$)—u >0, )L*(U( .1")—11) =0

(y mpiuyiuenn mpo mudepenuijiosanicts dynxini 7).
44

3 . & . .
YBKalou, Ho sei TORAPH Cloxurawrbest, X, > 0,1 =1, ..., niGepyuu Jo
~ K
VIATH, J110 A > 0, OTPHMYEMO UKl YMOBM Nalfpaimoro BHOOPY CHOXHBA-
*
b 1 R A

AMU () =p, im0, (1.50)
U( x‘) =u.
Sikmoaam p o= (P;) "amiini Tak camo, gk i piBeins KOPHCNOCTE &, TOOTO

KOAW MaeMo cim’o 3afau (1.46) 30 3MinnuMy napaMerpasy 5, o, pisiisins
{1 50) 30U0TH ONTIMAALIDGT Hadlp x5 1 BIANORIUIC INAYLIMA MIONINKL
Jarpanska A" Ak nespui dynkuil napamerpis p, v.

Ipu uboyy pviKiig

=1,

h(p, u)=x"(p, u) :{ (p, u)} i (1.51)
"
HaznsaeThcd PYNKNiew XiKCiaHCBKOTO TNOMUTY CHOXHBAYa 11a TOBapY 1.
v = 1, ., n. Biymopiate 311aUeHIIS onTHMANBIIMX BHAATKIR X' BH3IANAE
(YHKLUIID BUAATKIB CNOXUBAYA
* —
e(p, w)=x"(p, W)p=h(p, u)p= Z/} (p, W)p;. (1.52)
1=1

[3 oanagenn (1.51) ta (1.52) sumausae, wo pynxiii »{p. ) 1a e(p, u)
o8 A3a111 MK 06010 TOTOKIICTIO

_de(p, u)
1 (p; U)—T, (153)
AKQ B KOOPAWIATHIH (DOPMI dac BUIIST
de(p, u) . -
. =——— i =1,.., (1.54
hi(p. u) . i . n 54)

Cro6To XIKCIANCHKIT ITOMHT € TPATNMUILIME BRAATIKAMIT CTIOKMBAYA 34 11i11am).
[« iepiuyx pisuans yMor ontumansnocti (1.50) Bunasigae, ulo

' _ P; c
L (pou)= MU ) (1.55)

A8 Oyab-groro {, 1 = 1, ..., 2. SIKWo £, — Po3s’sM30K HEOKAACHYHOT 3/ (ay]
cooxusars (1.47) 1 u = U (x.), 10 3 Teopemy 1.8 TA yMOB 01THMAABHOCT] X,
(1 49) BanauBac BipnicTb CHRBIAICIEH S

N FoV(p, / -
KpVip. )= -—%‘-;—-—)-] : (1.36)
\ .
Ao Vidpo T) — nenpsiva oy nruiss KOpUCHOCT) CIoXIBaya, 360

AV (o ) =lagp DI

OctoBI TOTOXKIIOCTI, L0 NOB’ 43YI0Th Mik coboiny dyuruii vaplraitiancbkoro
L{p. 1) Ta xixciancnbxoro A(p, u) MonuTy, a TAKOK HCAPAMY (GVIKILIO KO-
prcnoeri V(p, 1) ta Gynito BnjarkiB crnoxusada e (. 1), hasejens
Faaii TCOperi.

15



Teopema 1.9, Jidcnusu ¢ maxi cnisetonowenst Mize dpyrryisan e(p, ),
Vip, 1), é(p, 1) ma /z(p, W)

(D e(p V (p. I =1 mobmo smininaaeil cnosxusyi gumpanid, 1neod xioui
08 moeo, 1440() ()()rﬂ/mu prans xopucitocmt ¥V (p. 1), doprsroromy 1

(1) V(p, e(p. ©))=u, mabmo maxcuyaroia xopucnicms doxody ¢ (p, 1)
dopiaitoe 1;

QID & D=hip, V(p l)) mobmo MapuLasAianCHRUI NoNum Npu do
\.0()1 } ¢ "t(U\’I'H CAMUM, WO b _Xl)\(‘l(IHChKllu nonur nnpu ])IHHI )\O,)ULHOCI)IL
Vip. 1),

(V) /l(p Wy=E(p. e (p. w)), moGmo xixciancvxud nonum npu pieni
KOPRCHOTIIT W C DIIWHM CAMuUM, 114() 7 wlpmzl I“([HLDI\HU nonum n[)ll ()O ‘LO()I
v (. u).

Tuepaaceinia Teopesit 1.9 ¢ Ge3nocepeniMg HACAARAMY 0311AYCHTh PYHK-
Ui, FKG 31X Pirypyiors.

Ha sapepmenns nageneMo K1abKa NPpHKLin 069dcaeNnsg i nikopysctanis
(pynxitiii cioxIBada, OB T3UNIX 13 AYANBHOIO 333a4€10 CHOXNBANIIS,

Upugaan {14, Buxopneronyioun dyrruii e (p. u) ta A (p, u), noseeti Totoxuicts Pea
B dV{p.I) («)V(/)[) .
Sp y=- =12,
o (o 1) I T !

( ﬂ]\lll,’ll, RKL U, MIKCHNABUC AHAHCINCL }\U)’)HCHUC'I'II CITOAIT AT 1t ll'glpi.l.\ll."]p,lx /.l
T ] HCOXTCHTHOT 4G CNOXMEAR, To 3o Tenpedant T84T 1 9 aacno TaKi eninnuaomenns

e (pee(p w,)): S Dy=nip w)
301001 ARPUOCHUIIORIRNAN 32 NAPAMCTPON P, OVPHMALMO PiBHICTD

aV(pd) dif'())./) de(pu) _av{pl) al (p.h
D, By o op or U (e,

3 AOY DU, T

o

0 =

) V() (p )Y
}':(/)'“»)“&,’(P-])—*T[-T’—l——

up Ovan-sony /1 =1, ., n
[Tpnkaan 4,45, 3nadion hynkimnd XuC12UCLKOro HOIMIY i PYHKNIG BILTaTKID JULE clo-
FGana g PyHRRICo kopaaoer Bepnyati U (ay, n)=oinay rayliyy, gy >0 v
»
JSBINOPIOMY NpocTopl tutapty (X, 1)) 2 mLRY

. - - » . - -
VPANOBY IO O GITISKIABIGHT B0ENT A < (4.0 Y ups s oy pisi KopICHo T ¥
AVAALUHE AGTAUL CAGILURBING ¢ POUT MAKROM (10 Testz priinein (1L30), AKCYET MATTH BIFHS

PRI TR
Ar=p A=y (1.37)
.l'| .Y.}

aln v vay by =,
LINOGIMD, B
aN. o p . { A -
o e 100 oy = ] s (L»)H)
P STl oa
2 rric 4

A6

e ——

3 ocTaminoro pinugnna cieremn (1 57) suiansag, uw

Y ) =
| 2

280, npaxouvirm (1.58),

" A1 n_, \._L"_
. . gy g oy . "o . wi~m, | Pyt NagA e
iy (pot) = v = Pl pudy |t ay /I)(})“) X = (M 2 .\,(:(,(Il ”A‘L‘ 2 | 2
Pidy P2 Pty
Tt wroM,
u m .
M s N
" . oy ely Yy +ua U R
()= pxy Fpyxg = e 2oty Yeiten o i@ e
-~ Py |})2('ll )

1.8. MOPIBHAALHA CTATHKA CMOXWBAHHS.
OCHOBHE PiBHSIHHA TEOPIT CMNOXUBAHHSA

Maerow ]!()I)IHIUI..’[IJH()']' CTATHKI CIHUKMBANIIT € BHUBYCIONTA \J_VTJ"[IIBOCTi })()3!}’}1.'3'
XV B DATTOIASLIOT TOREINGT CHOXKIBAMGE JO 3NMHI HAPINMCTPIN p 1o {,
TOOTO DOBE K PYHKITT HOmBTY 1 i paitinol Baprocrr rpotneit npte i
nHL Ta IOXOY.

3a osnavenisan Gynxivit nonwyy C(po 7), 4 Takox rpamimol paprocr
rpomell A{p. 1) BOI € po3an’AarROM CHETEMY DAL

=8y =0 LY ) - A(n 0 =0,

()C”UJ”Ii JIOKGINIIKU I]O})il!llﬂ."ll'.ll()lll CTATHIK CHOKIBaHIIs MUK)a ()'l';)lIMZlTH
adepenniorannan ToToxknoctesi (1.59) s napanerpasi p ta /.

s posramay snansy aMig joxoay /onpoandepenitiweao (1.39) no
O PHMAENG CHCTEMY PIIAND

59U Ay I
}J/,-_ = E()ldlk 57 28 EY =00 =1,...n

(1.59)

(1.60)

1=1
pianoco yacrnumix noxizmnx 08, 2 a4, i =1, ra OA /I, uo sigobpax
I0TL CTYINIS FYTAMHOCTE PYNKIA £ 1 A Ao 3Mii 10X0,1y 1. Bakopierony oy
BOKTOPHO-MATPUYRE noaatems, ¢ o2 7 3l = (d€; / 01) . MOXKEMO 3ANHCa-
it (1.60) vy miras i

0y A (;(Q%)" -0, (1 61)

“or!

Prsnanisg (1.61), v e300 Uepry, ModII3 HOAQTH Y RINTEA 001010 BEKTOD:
HOYO PIRNNHA

S OB [ 0 —p*) [ MY W 1)

L - ‘ = o e & = .

L(aé/ an? | —p U L(dg/r?[) L 0

4L ) .

I posrivray NTany, 1os A3asX 13 BIANROM 3MDUY o0l i p; nph

ME3MUDIMX NOUBX HiAX Ta AoXodi, npojdeperntioeso (1.59) 1o p,.. Orpi-
47

(1.62)



MAEMO TAKY CHCTEMY PIBUSAHD uiunoc)m &)E& sopi k=1, .. ni oA/ dp; :

__J -
i ;’J- aWp; =90;
n by E -
QU Iy IN _as \ .
- A -p,==-AS, =0, j=1, ... n, (1 63)
E Bx)DA'k W Py op; )i J )
jte 5}, - aeanta Kponerepa, o gopismoe 1, xoay j =1, 1a 0, ko J 21

shanto mpecty Marpiiny o€ dp = (05, - dp, ) ""' 1 BeKTOPNY NOXLINY

dA /9P = (8A /' 3p;), .y, . ma pistshora (1.63) aan anauens i = 1, ..., n noxia
JAOICATH V BIEAAL BCKTODIMX PiBHAIDL
; ;9 .
-—/):d—é—:-—a; —})-/l U &“ - AE, {1.64)

dp

1=1n .
= OAWIHUIA MaTPULST POIMIDOM 0 X 1.

ne Fy = (55)
N oeroio vepry, cicresy pispann (1.64) Moxaa nepenucaty y Burasai o/
JEOFO MaTPIMIIO-BCKTOPHOTO ])iRI-Ul]I]IiI

”ﬁA/w (0 =p") (oA pY_( &
0% ap —p U0 dp ) LAL, S
AOCGIMO DIIIYB KOMNEHCOBANOT 3MINH ILIHH, 33 AKOIO HOX)( KOMIUCH-

CYETDCA TAKNM MTHOM, TGO KOPUEHICTS S8 T3 1403 MEaMiNnolo.,
Ocxiniat tornd usdepemvany gyvianii I ra / MawTs BUrias)

U (v)
dx

1=\,

(1.63)

dU =— dy = MU (x)dr = kp dr,

dl = d{xp)=(dv)p+x(dp), (1.66)
JUIA TOro o6 Xopreliory U saaninataca nessiundoio (1o6To 51106 suKenysa-
aack pisuicrs dU - 0) 0 arcobximio, o6 p",l; =}, a Uue MOKAKBO 32 YMOBU,
AKILO A1 = v (dp). Boxpema, SKI0 1L P apocTae 10 3uadenna p, +dp,, to
FOTATKOBUE Joxi d1 = 1, (dpy) 3abeanenye nessimy kopreniets. Jdepen

it (1593 o p,oapy d = xp(dp,) suaxouno

Nl 9%, JA

—ﬂ)""".- == .——"/)_—-/\8:=01
%" Tdp, E“ gx,dvy dp, T dp, J

J= (1 67)
Prunaunsg (1.67) juun dngencin - 10 20 0 n v seKTOpNil Qopsi MOXHa

JWBHCUITH ¥ I.&Hi?]ﬁ),‘li CHCTEMY]

pr v .’/ (_)é . .
=] + U = = Aku' ( ) ()8)

1C
-2 =0, -p L :
dp ](‘omp ')/ ‘coap L()}) Jlomp

A%

A (087 dp), L (‘)A/05>¢on BHAIAYAIOTLOH OUIRBIINODICINAMIY

\,J =

{.n
(Z) - E-AI Y laAj
{)”) Jeonim L()})J' | L dp Jeornthy h L)rl Jcomp

comp ,',':1»

A VMEBH ROMITEHCORIHHX 3MDE AT, KON 10XLE KOMICHCYCTRC S TAKHM MIOM,
BIO KOPUCHICTS 3AAMaEThea Teaninnow. Chervemy pisnannh (1.68) mokua
LEVIRIISHUDI RS Bllr_fiﬂ,-'[.l o/Uoro B(-_‘K"l'()])l!(l-ﬂll])}i.\‘l(‘FDH'{HOI‘U ]')iBIIﬂHIIﬂ HI-(I'J’IH,’(»\-’

(E3W)

0 —p’

A :
(L/P\ cp)wm :[ 0 | (169)
-p U ) (95 d j

comp R AL, j

TakuM IOM, MACMO TPIl BCXTOPIO-MATPHUIGH pisnanng (1.62), (1.65) ra
(1.69) s noximmwx dA 91, A/ dp, (8A,'9p),,0 05701 &/ dp,
(d</ UP)(,,”,],, ARI, Y CBOIO MEPTY, MOXOIE HIOASTH Y BUISL 0ANOTO BEKTOPHO-
MATPINHLOFG ])JJJI!H][H}I lklll.l}!,..\’
{ 0 - ])” \| DA / 0/ (')/\ /D]) (d\ S ()p)l'l)ﬂll\ » -1 é 0
L U oL/ 38l dgSdp (0E ‘_)p)l.m“p) L 0 AFE, AL,

(1.70)

Il PIBNANEA B23UBACTECA OCHOMHHM BEKTOPNO-MATPHIIMM DIBRIBHAM
TCOPIT CUONHRALNA.

OcRiApK ofpaMaena Wuar smarpin ecee 1 e neBypo,uxenon, pisnsil-
g (1.70) Moxara poss’a3aTi niAnoto ek RRIR (HOXIARYX) 1opins -
pol ctarury. Bi;inopiiniit poas’s30K MAC BRI

. . : : g a1 .
[oA 701 oA ap (BA/ )oY (0 %) (1 & 0 }
{ Lo AL, AE, |

|k DE 0T OE/dp (95 ap) I
(1.71)

comp

Marpuie )17 ! , OGEDILENY A0 0OPAMAEHOT IIHAME Marprii Yecoe H, Moxan

DOUMCHNTY 34 NPABIAOM 0GCPTAIDET OJOKGENX MATPUILDL, OCIKINKN MaTpiis
Fecce O 5317 ¢M10 BURNIAYEHA, 3 OTKE, ¢ HEBHPOUKCIOI0. 1Ipit ihony

~p (i

’ ;1 : Ty
1! :\ 0 ‘PLW S pp =1 [ RTRTS
-p U U A VAR A

. -1
A6 L (p"(.’ 11‘) >0.
Vpaxouvious pimianns (1 71) 7 nupas (1.72), snaxoiuimo

(£.73)

ST YK

TOOTO CIGLIHD 1 MOXIA TPARTVRATI sUC KOehIIHENT 3MeMIue s rpaidoi
BapTocTi Ypowen.

M9 [au (£))_ 07U (&)
R ‘



KOpHeTysouuch Spiust Bypasos sarpyii H “t(1.72) i niactanasion vioro
iopingrers (1.71), pieraneMo sl BT NOKA3UUKIR SOPIRISLILION CTATI-
1GL COXY BN

%=—-p(}"p; g}é:“U pE+ 0 pp U A+ 07

-,a-‘;— = u(_'.-’_jpp”(.-/’_il\ +UTA; (1.74)
dp comp )

dA . dA . Ayt [ OA #ri-i

Se=—p S =pEspAptU T —W = uAp U

df J]J \dp Jeamp

1.9. PIBHSIHHSt CAYLUbKOIO | KAACH®IKALISI TOBAPIB

T'oA0ENHM pIBISINAM Y Neakaacuyilt reopil cnoxiiganns € piBusiug Cnyus-
koro!, suscaene » [48). Lle pisuasns, gxe B MaTpHULE QOPMI MAc BUTIS

ot (3¢ &\ -
____[___J _(___) . (1.79)
ap | 9p comp al
OIBICYE 3atadbInil CPeKT Big Branny it na Qynkuil momery yepes unnpn
KOMACHCOWITOT 3MIHW IH Ha HHONIT | BNARB 3611 JOXOTY 14 10uBT. 1 1ian-
us (1.75) ¢ 6eanocepeniM HACAAKON BUPAZIB HCPIIIX TPHOX NOKALIKE
HOPIBIATLBOY CTATHKK CHOXNBATNIS,
Janwcasun pistainet Caynsxoro (1.74) N0CAeMEHTIO Ta3 KOXIIDIO TORA-
PY Ta KOXUOT 1M, MATHMEND TaXY CHCTEMY CKaBAPIMIX DIBIFHD, LXBIBAACUTBY
MaTPIITIOMY |'>imml|l|lo'

S)E,, | " 38 .\, _ i_ﬁ;]é =, n (1.76)
)" \ I) lcum]) -
Marpiis i
(( o T
%, :(QQ_) (1.77)
LL‘JP_;‘ romp o, dp)toml‘r

wasnpacTuea matpuuerw Cayuesxoro. Boila XaparTepisye edheKTH 3aMill o1
HUX TOBADIB JNHINMIC 0P aMiL . Tlaen (dé, /S ol)E &; prumsnn (1.76)
BIAOGPIOKAE LIS 3MIE AOXOAY T IONHT 113 -3 ToHAp RANOCHO 3MIT Wi

na - ropap. Nepunai waey pignsina (1.76) P XApPaCIepusye BIing
)

J u)mp
amine B ot na 1-jj Touap, B0 ﬁ.}l(\’BAL Ths NPy < IMIB) UK Ha / -3 TOBaN,

rc uto psnsig Cayuskoro (1.76) posaiase sarageniii eexr 3siing 1iiuy
1A TOBAD J Wa JIBA ¢EXTH, ONNCAl BIIL.

{Cayibkui Epren Curenopiy (1580 — 1948) -- rIgOMRIE MATCMUATHK. CTaTHCTHI T €ROHO

MICT, 1aBYanca y IKuisebroary vrineporrert, i 1913 -- 1926 pp. sitkaasgas y Kiinchkouy KosMep-

wHiHONY teberyrr. O i3 3aCHORNIKIK CYYACHOT TCOPIT TA CTATHCTHKY BUARTKOMIX HPOICIs
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Hapeaenyid MeTOA posk gaanns pisitann: CAVIILKOro rpyilTyeThes 1a no-
IV BAAKKOMY AJ8 CHPHIATTS Matepiait OPIBUAIRIOT CTATHRY CHOXWRBAI-
A, TOMY AUt POSKPUITR IHCT TeMN CHMIEMOCSH N2 Ilai«illpocTiUIii'{ BePCIT UbOUY
PUILSTITUS, 1O BHPIKATEME POSKAAZANGL BIIHBY 3MIIIL Lis TOBAPY [ tia
HONUT Ha ToRap € 1a edekTH 3aMilng 12 Jloxoay y Kintueso-pisitateriii popai.

st Bunesrenia moaibnol puckperol repcii pisisins CayibKore 11oynemo
ANPoeTol AMeGPHIMOL TOTORNOCTT Afs HYRIOHH Honhy

Ei(p+apl)=Ei(pl)=

= (p+apd + AN =& (p )= (& (p+Ap.T + A =&, (p+Ap. 1.

=t . . .
aeop=(p)) " BeKTOP Il [ — JoXxij cnokupava;, Ap Ta A/ — Maai

HPEPOCTH UXX NAPAMETDIR,
purrycTizo, 110 3MiNa Ui Mag BUrIsng

Ap = (0.. .0, Apy 00 O)_

Toai KOMIICHCYIOMA JMiTIa Y Aox0M cuoxipada (v poaystnii Cayubkoro)
Mae nurasa Af —«i} (» I)Apl AKILO NosHANTIE KOKHY JacTHny Hapeenof
mie TUTORIOCTS 1o Apyit ypaxynaTy Tofi (hakT, wo Ap, -A[/éj (p.1). 10
OTPUMAEHO PIBIHCTD

Lp+ap)-E(nT) _
Ap, -

J
Ei(prap e N)--Ei(pd) 1§, (prap I+ AY-E (p+apT)
- Ap; '

- A
) g, (n 1) A

Jutepnperyious nepinssii useil Npasopyy B oCTapydil piniocri A mianonens
SMIND DIOIUVTY 1O SMELGE LM 11 ToBap {8 VMoRax koMuterrcandi, a apvoi
HARH - SUCAOGYTOK & 1A BEDIOWGTHA SMITH NONUTY 1d TORMP 1, cipirtinie:
NOT KOMDPEITCYIOUnIo Moo Joxoay Al po ici 3xing A, saisicveMo pinieau-
Hs CaynbKoro B KiRUEBHX PI3AUAX

A& AS /AL )
R TR e T2 - : (1.78)
Ap Ap

! iy amp

T 9acTIDI RHORO PHNENNIA HOKAAYC, SR 3Mia Dt Ap,y BILIIIV.L Ha
NOMIIEY Ha TORAp l l{pdl}d - IlI\.H\( IR e, Lo lltH HITANR 1)()IK-'[Ll;'[ll(—_"l'].‘»('}l J13
PRI BAMIINY, XK XapaKTepusye aminy nomﬂ'y a ToRap I sy i,
A/_)l- I BOANOYAC HOXOJY Ha AT L 010 KOMIEICYE 1100 4Mily, Ta N ek XAy,
S XaPAKTCPHIYE SMINY DOTHOCY 1 TOBAP [ IIPH eradiit Wink p + Ap) ucepes
INTUY AONDAY. )

Pisnsanns (1.76) Mok posrasgar s rpanuuny bopmy pisnanng (1.78)
on Ap - 0.

JlaMo reomerpiy mepnperatlio ey JaMini 7a JoXoy NP aMil wini,
Ari LAOKPeMAInoTLes pisnanas CAVIIRKGro 0,10 ABOX ToBapib.

wm



RS

AC — unngs 3aminpu

+ CB — BrHE goxoay

AR —narankhui cherr
AMINM LRI

Shano wia na tovap 1 36is-
WHTbCR BiA py a0 pj, TO Ow0-
JOKETIL2 THIT NepecyleThea Bin
Hohoxenky 1 o nosoxenns 2

. . e (pue. 1.30). Toxi tomea A na

Crapa Glonxcara miris 8 crapiit Grooxernid ainit |, wo ¢

! § TOUKOIO JOTHKY KDURNY Gailjy-
) Hoga BroyuxcTna ainis 2 KocTi [, 3MinIThes Ha 1ORY TOM-
B Kormienconaia ? Ky OnTHMYMY B, ARa NKHTL A
Gromxerna winin & novil KpuBidt GaitayxocTi .T] T4

g = € 11 TOUKDIO AOTHKY 10 NOBOT 610-

[okeTiol i 2.
Sxuwo xoMnencysaTi RTpary
ACOPOGYTY CrOXKHBAYA, 36i1bIUY-

(1) Kpxai
an > Baiityoctt

—————— “ . . .

0 1 ! X1 ouu ftoro goxin, To Bianosinua
2 2 1oBa 6ropxeTia Aiuia 3 (mapu-

Puc. 1.10 Henwvua Al 2) JOTHKATHMET)-

¢a o kpupoi Gadinywocri Ty

aesxiit touni C. [lpy nbomy sexrop AC noxazysamise cdeKT 3aMilii UpH
30LMBUWIEENS JLNK Ta MIATPUMLL CTaporo pisits JoOPoOYTY CnoXHBau4 KOMIICH-
CYI0tUM 36iabutelnay oxony. Bexrop CB nokasve elexr Aoxony, robro
SMIHY ITONNTY CROMCGIRAND, KO BC] WM Ti CaMi, o IOXIT 3MITIOCTHCH.

Jaraabinii epexr spocramig ot G BICYTHOCT) KOMITCHCANIT) BiaoGpa-
M BCKTOP m, HPDHUYOMY -(Tf—)' = ;1-6 + (ﬁ U_lt‘ Pas3 HAroI0Ccu™Mo, 1110 BeKTOD
AC XAPAKTEPIIYE 3MINY CHOMRMBABUA Y¢Pe3 3MIHY 1 B YMoax sOepexer s
KOPUCTTIOCTT dTa CTATOMY pisft {4epe3 KuMICHCYIOwY 3MiTTY J0X01V).

Hase emMo ©rea08l NpUKau8 anaaizy KoMIeHcalikuny edpextis 1a Bijsno-
sianoro pistsmi Coynbxoro.

NMpuxaan §.46. Hexalt cnoxamans s porapidouity dydiano kopucnaeri Uy )=
=)oy, +lnxy §ogoxia = 60, « ubmy na rozapn =10, py =2, Toai 3a gopmynasu
(i 39) 4 (1.40) nuanaunre GyHKIE OOMUEY H) 1L TOBAPIL

! 60 . v 11 650
o =5 I)-;IT _2—-1673' 2,y =52(p,1)-————)=2)77' 15.

8 CHPOIACHHS POAPAXYRKIN 44 A0n0Moroks meprmopelist f(2)=e¢%, 220 Pynkuii
kopuennert U nepelineMo g0 prerogings el hyuxnii xopicroen 1 (_r]_x2) = [(U (_{PJ‘) )) =
= XXy, O SWTIE TC CAMC 1TOJC NUPCRAL CaskHRAY A, [odl onTiaTbuit PiBeHL KOPHCHACT
Ve = Y42y = 45,

Hexait Tenep nina na tosap 2 p, 4poctae 5 2 a0 7 rpoutosux o;onuiid. Olo6 npigabark
oI CaMIut HaGIp X, CROKHBIMC] ACTATROBO NOTPIANG MITR (7 - 2) - 15 = 75 rpoun-
wx s . [pore crapa CrpyvrTypn CHoOKIaHN HE ¢ OINTAMAADLIWIO HPI HOBUR JONX,
TOMY MUAMAALIG HEOGNIARR KOMACHCATIA OVAe Metue HR 75, Hexall xoMncrevioye 3po-

cranmin ,Jowm aopisioe AL Toal x| =%. R -60-;;/-‘-,-. ! \/'(11 1;>)=.x|.\'-> =
) Fa
(bl)— '\1) S 45
A7 T
.immu Al = 52,25.

52

-

Jpukaan (.47, Posrumsieno HOmepeaHii npukisa y saranpomy sueasui. Hexatt pymans

ROpPHCHOCTL croxibada V(X ) = X, Xy, AoXNijL /. king Ha Tosapit py i py. o
ro_ 5 — 1 (-)‘1) / ")L.z {
ST Y =50 ooyl S En
)& Iz 9, )_,)‘ ol 2p,
[2
=0 (j2i), b =172
W, G J

Hexalt wina py 3pocaa 8k (5 > 1) pusip, 1 CnoxiBda orpiMve HCeOGX Iy KoMIeHca-
o qoxony A Toar 1+ Al =1, g Hoosuit nonm

IR R S I
! Zk}.ll R .2’_)_)
3y som cormarncnni
EE, = L = L =E.L
BTy 2kppy T T

4

_ R ‘
aaxanmo, mn T o= Jkf g =k AQ g, = /e-/lé,  TOGTH TORNT M TORAD | AMCHHINTLER,

1L TONAD 2 3GLILINITHCA W :'\‘1 7 pPaarh
5 )
Ihapaxycemo (E)'j : ()—é—J ]
S dp‘ comp L on; uning
) [
Otpivacyo Agy =k 725 -L = E 1k 72 -t ];
\
1/ ‘/./ 3
Aév)_=L'AE_2~§2=§2{/<’2-IJ. Apy=py(k-1),
TOOTO
‘;E»l] A&y _ & -VE_ - /
== = im == = = i o = S| T s - < 0
[ Pt ooy keat P PH—-»I\/k G0 PO (Ve )|
\ .
(—{)é_‘)] =t —= A%y _'i—)l \/——1 ..%],m ! -1 S0
am comp kol Apc —>| \/-(k —1) Pt ko) \/;(J; + 1) Apyp

Y pazj spocranns st B A pasiy K3 tosap 2 Crivalis 6y, ananoriynom.
Mpukaan (.18, 3mniemo i epesipiyo pisipnis CAYILKOro LDl RONLPEANLDTH -
waasy. Ocxkraniat

I,
—L = -, = - L == =0 (=
())7= 2/)“' 0 _2))‘ ()/ (=)

[aéz-J a {ag,_] Y B
. - ) . - 3 !
I, comip api | o o Apipy

NpU L T Th J# J BLARORIIHO MATIINMEMG

K& 1 oL _(__tlz P T B A //‘_”
5 ! CT PO - =
W, 2ps ,1/)’ 2;) 2 J ;)_P'-) opy Apips 2]1 LR J

MoBepinmaca 4o pdennsg saraasitoro pisistiois Cayubkoro (U 76) 1a fioro
CASMENTIB, 4 TaKUXK POITLAINCMO 3ACTOCYBAINA OTDMAMIHX PEIVALTATIH,
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I3 Tpervoi pisnocri (1.74) sumausae, mo marpiusn Cayusxoro C (matpnus
BOAMRY 3aMiHH) € CHMETPIYIOIO Ta B4 €MI0 JIaliBBU3IAYCHOL0;

[ 3 : _
Az aG : ) . 3
m] I s e
4 Comp k(’v’ comp ¥ Jeoinp
% 2% <0 nam Gyas-5Koro nekTopa 7 = (Zi)iey
P conyp o

Ypaxyrami cumetpiunets Marpuni C, 3 pisising Cayusxoro (1.76)
OYPHMACMO TAKY YMOBY CHMCTPHYIOCT]:
. L. Ik . )
_3_5‘_‘__'_(5) ,-:(—J—§+’+-(’-)A§§i'l,]=l....,n. (1.79)
p; ol dp; o ™

3 B emMnol nanizBE31aucitocTi MaTpisi C BYIIBAC, U0 RCI YACTROB{ 3113+
Hellia BNANBY 3aMilld € BijU' CMUHNNG

9,
[—-’-‘—.‘ <0, v+ =1,..,n (1.80)
/J’ /JCOH)P |
e ontatae, o KOMNCREUBANE 3POCMARIR Giny Moeapy 306 KA1 NPUICO- i

Aumip do 3Mennerna nonomy 1a yeli mosap. Pisrsins x CAYUbKOTO Bira-
e, NOO RUKONVRAAACH DIBNICTY

5o
9—[5— (1.81)

ap, _(Q&_!]a’

U

Ocxianku nepiit papax v npasiit wactin (1,81) — paaciuiil spaus ausi-
I — € R eMiuM, Bipas y il vactuui (1.81), wo xapaxrepuaye saraisiimii
CAOKT, TOX ¢ BLUCMIBIM TOAL, KO apyrail Bupas y npasiit wactuui nocirn
MATIT Ta i CMIUS:

()})" comp

<. (1.82)

comp

< O i
Iy <0 roa a,);j““ < op;

!

2%, ( 2, (05

3a 9xiclot NOBEAKOI0 HOXIINX 9, / Bpl-. 0g; / 0/ ra (dé,— /a,;,.)m)
BEBHANACTBCS KAACHDIKALA TOBAPIB 3i HOINTOM, 110 BiIrPac RAKABY pO,-‘IIh
B CKOLOMUI.

Bugieano pistii mimin gosapin Taing unod. Tosap { BasnpacThesi Hop-
Maabpum (tonapom Iiddenal), sxiodg; /dp, <0 (35, ./ Ip; < 0), Tob10 DU
SPOCYANILIHIH HOTHIT 1ta HOPMAALINGT TOBAP 3MCHILYETLCE, a la tosap -
1 ablastyernes. ToBap 1 Ha3uBaeThes WinwuM (MaaoniguuM), SIKLo
g, 2 91 >0 (3, » 8L < 0). ToGTO 1py 36LALIMCENTT JOXOAY HOISIT Na Wingi
TOBAD APOCTAE, A 1A MAIOUIUHAHH IELIAC.

s enimianeweny (1.82) puimac, no 7opapn Tidgdena saors 6yt Ma-
Aoiginy. Upy 30iabuteissi JOXOAY HOMHT 1 Magoiuni TOBAPM 3METUWY-

Tippen Pobept (1837 - 1910) -- anrjifcsiai cratnemix Ta ekoOMicT.
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CIHCA, WO ROTPEGYE 3aMiNigs ixX ity roBapaMu. TOMY 1TpH 1exoMnenco-
BIaH 3MIN) UINI MOXC cnocTepitatest napaaoke Ligipena, koaw 3 miasi-
mernsse N a2 FoBap NONUT 13 NhOFa apectac. Jaa ckolominoe pebnaro-
HOAYYIUX Kpalil 800 A4 KaTETOPIH ClIOXKHIBAVIR i3 NHILKIMIL JOX0AZMIL Xa-
PAKTePIIN € ABHLIIE, KOMIL 3pocTanlis T ka aanouiini rosapn (kapronss,
XIN6, Maprapyit TONI0) MOXE CTIPEMUITNTI 30iTLUIEHIS OMITY 12 1 TOBRPH
HEPCe3 BLAMOBY BIA 3AKYTIBAL GLabul WMWY ToBapin (Macaa, daca Towo).

(Toegnasmue a8l Napeacitt kAacpikauil ToBapir 32 peaxiielo nouuTy 1a
HIEN, MOKHa OTPHMATH aarameny kyaciidirauilo ix, dapepeny nrabn. 1.,

32 XapaKTepoN BIACMOIACKNOCTI NOUNTY A MapH Tosapis BOHI JOAI-
SOTBCS 1A HAPH MIAEMOAONOBIIONABLIGX | B3aeMOTaMITINX Tonapis (cylyr-
MIX TORAPIB Ta CYOCTITYTID).

ToBapu { T4 j € B32eMO3IAMINTHUMH (B32€MOLONOBHIOBANBMIMU), AKIIO

o)l

3, e
\ cOmp {
TOGTO ABA TOBAPH ¢ R3aeMOzaMiIMIT (B3AEMOTOTIOBUIOBAAGIINT ), AKINO KOM-
TeNconane 3[)0(;'1'2\]1“}1 I[ill” Ha OdHN T()U}l]) [inOH.-"II()t'. f‘l{)i.’]lall[(“[”lﬂ (3M(‘.‘I|H|(‘,‘H'
A} RONUTY Wa Byt

3 vpaxysanuay (1.74) Macso

S
ap

<0 |. (1.83)
P Jonp )

=pU  pp* U A UTA. (1.84)

comp
oy =i o
OcKiAbKI (4 = —(;J’U jp) .10 nosMitoxa pinnicth (1.84) asza marpinn

(9% Op)

chnpasa 1l BeKTop Uin p, orpusaeso yMony (¢€ / 9P)omp P =05

compy
a0 R POIFOPNYTOMY AUrIsA)
n an A
z.(;)j—’]' P, =0, =1 .., n. (1.85)
=11 Pi AJromp

OCKINLKSY BA W ACARTIE, TO RS TOYO W00 Ua YMORA RUKONYRAAC, 1CO6-
Xi7010, D106 X04a 6 0aHN caenent psjika MaTpui CorylIbKOTo. 1A XapaKkTeph-
3YE BILTHB 3aMittyr, Man siasionnit i1 i snak. OJUIaK eaeMent 1 ronosNii

Tadauns f.f. Knacudikauin TORapib 332 PCAKWICHO NOINHTY 112 HuX

Brann zivi Joxoay

Bramme arang
UACTKOBOY WIHA

Majouinni torapi

Hiney ~orapy (05, < dI > 0) (JE, 7 oI < 0)

HopMaasni sanoniinm ropapi
(X706, MApFApMic ¥ cpyist ditRi
cuTyanii)

Hopaagsmi vt tovapi

Hopyaasii togapn
(e s, Mse)

{3E, 7 dp, < 1)

Tanapit Tidupena manoninm {xup-
TOAA, MO B Ipaawt o cepeamn
XIX ¢r)

Tovapn Tigupesa -

| (95, “'9p, > 0)
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Jdaronedn marpwit Cavitbxora e pig’eainiv arimmo 3 (1.80). Tomy mnopagisen-
e o)t edeMery KOdagoLon }H/MCG MZ\TPMIU C.TI_\,"LI))T\'OI'O € JIOJIATINANM Taxnun
UHILOM, MOXUA (,‘(_b()l)MIV."[!URZ\TH riy l!p()]IOBHHi]().

Hponosmin 1.4, Hpu Bukouanni 0cnos)uy axetons CnoXusais ma ¢adox i
(b AQT KopUCHOCMT CROKgada 1A 630y 1K0¢0 moeGpy ICHYE mogay 1, | £ 1,

makuie wo (98 . op; )Um,“ >0, 0=1 .., B, MoOMO KONHOMY mosapy Hiono-

0’)()(1('. Uy 6 U()U'H xRl )’P'I()(t/.l]). SKUL C)(J’[/Idll(- S HUAM 630(@‘(()3(1./‘!.).)l.H_I/ /I(t'])y.
SOxRpeMa, wodc 80X mvedply 60NN OG0B AIK0OGO MMMy BYMN 8IUENG.IY
MINNUMIL

1.10. EAACTHMHICTb NOMUTY U YMOBU ArPECAUIT

Ha npoamiing saKopreTQIg RacTiiisx HOXi A by msul 3 Merons aradi-
SV T ATPONIUAYBAILS PERIlT CHOXIIaYR 1A IMINY Wi Ta JOX011B € Heapyu
3 /mox upiuny, flonepute, 1i HOK23WMKH BAKKY SICTABISATI, GCKINBKRIE BOML
BHMIPIOIOTRES b PEBITAX (BI3 MY 00NN TPUPICT MOHNTY 1d TRANHII:
¥ METPax, Ha MOMOKO — Y ATPax, 3 M'8c0 — v xiaorpaMax toilo. e-apyre,
NAYENNG X HOKADKIB 2MIBI0ETHES PA3OM 13 3MUIDIO OHITHILE RUALDY.
i, nanpuaTe Pt sHanaue Rl TORUTY B TOUNAX Horo npupter g oanii
CHTYUT CTalouTh OV oUTITIe, T HPH NEPEXol A0 KiXorpamiB vy ril
caMbil enrvandt npupicr eravomrrnye 1000 ooimin.

A o 0anamnest 1X HEeAo3 KD 1050 NAPARTePHTTI Y TIHOCTE SMIIY
SANEKIOT o y = f () B AN HeRUCTeRIT 3MImIel 4 ramMictn noxianol
dy e = df () Tdy B exoboNiu AWHPOKO BUKOPRCTORYIOTS KoediiicliTh
CHAACTIHIOCT],

Cepesinn koediniguron egacinoeti €, (v} divixuii [/ (x) y roud x
PN 330 T apryArnTY ) i 3NaARENE 4+ AY 1ra;mnaerbrq 4acTka Bj,ﬂ '11 -
na RiOeNero pnpocty dyvinaii A /(o) = (7 i Ax)~ () ()
BLAHOCI upiprey 17 aprvmenty Ay, oo

Av__x A (1.50)

()70 T T ar
S nepednie vosnpasi (L86) o rpamdi, Koans Av - {0, 1o orpiaaenon
koediuivnr enacruunoett €(x) dvnkied [y Tevui ¥

p(x) = e MU e, (1 &7)
( Jir)y () ‘
Kanu @yt £ e Givinaiioo Gurar X ssmineix, To0ro [ =f{xg, ..,0,).
INSIRI S J'yl()lh( 1 YACTKUBUMMU KU(‘d’HI(I(H']d‘iH e.’ld('TH'ﬂlU(.Tl

. r} (t . "
gy ()= ua ) i, (1.88)
/ ( \.) t_;'l‘
AKT ¢ OHEIPOSMIPIIAI BEDRGUAMY T #KE 200R0 3ICTa AT 0T 3 0TI,
OcKLaman UPIE A i pocTax. Av macryo 1 () = 0, (1), MoskHa amT
TAKE CRONUMINIE S IPADICHIIA C T THIOCTE 2aerinnets vkl f(x) v
56

T € BLACOTKOROIO SMIHOW [ 1P OJNOBYCOTIO BT 3Mint X, )3 MaresaTi-
HO10 GOKY, eTaCTHIIC € (X) ¢ Rorapud>MiviroIo HoXIAHDK (TOOTO HOX ATIOW,
BIO BHBHAYILCTLCR NPU AePEXOAT N0 JOTapid IOl THKAAN BHMIDORIIS Jia-
et xora [ ().

xr di () dinf({x)

f{v) dv dinx (1.89)

E- (_l ) -

Herascko nomriens, mo 8 pisnocti (1.89) 3aMicty natypaaosuy sorapudaix
MK RUKOPHCTOBRVEBATY Torapudanir & Aoniipiom actiosnw o >0, o # (),
UCKIhKR

dlog, [ _d(nf 1nay_dins
dlog, v d(lny/lne) dinx

Huclens eaacTiuocrelt HAaAVE 3uaiine BhepeHiabe e Re i
TN HONTUIHX ), iite Mde BT 0COATHROCH !,

Ocuosni UPARIIAA YACACAHY CABCTAYHOCTE]:

Lo Eaacmuwaioms tnsapiammng si0nocno ALY mepencopeits M
Cooax, [ b a, be Roe(bfiux) =41 d(bf) =3 {—[/: e(/5).

bi d{av)y [ dx

[0 RAUGCITIIC e XADAKTUPUBYU NERQACHTICTD 8RaUTndU0cT] 1A iinGopy
MACITAGIR WM PIORAIGIR RMIMGITN,

1. Eracmuwnigeni azaesno unépHerz). dupacnia =g (e) me = x(y)

(A ly(x))=x, y(x(y)) = y)e arecipumo obepnenusu 0dua 0o vdiol reau
WA

e(yory Ay
ey-2)~ yde y de e(u ¥}
v dy

Harpuenan, enacmnicTs HONMTY ¢ 1 Zeakri ToBap 30 LI jr & 06Cp-
[lt’]’(\l(.) BC 'THLIH”()I() A0 enac THUHOCT] III”H ]) AaQ (_lﬁ('}”'(')M ]]U]'IH'I'}-’ o, TOOTO

(g:p) = [e(pg)] ! _
i, I:_u/umtrmmmb dubiymiy deux hymcyile w(x)i v{xy moeo camoz

APCUMENUNY X C CYMOI CAACIUNUOCMET WU (YKL
e(nv ) =€) +e(on).
Ndieno,

€ (1o du dv)_. Lduvde ooy e
(reenx) = m‘( (1A‘HL/1 e by e ) +e(v

V. Eaacmuwdemy stdnoweins Jeax pyppnyiti w(v)i n(x) dopramn
L CAACTUANOCIE T (py KT

e(u/ i) =€) ~e(ein)

})

fliiteno,

=== =e(wx) (),

e{u,/ aox 3
)= oy ) wda wdy

Lr’rlu -~ udv _xvdu xdu



V. Eascmuunicmo cysu dsox ghynxyit u(x)! v(x)rae guzand

we (3 )+ ve (v x
g(u+inx)= () (@ ).
U
VI, Eagemununiemy npu Mo Hyals WKl suMipiosdmisst 3MIHNUL i md X,
Yo y+e, v-2x+9,.09€ Ry =y{x) obuucnocmucn 3a popmynan

r+gd
ely+c; v+g)= X955
y+cdy
Hparitaa Vi VI UnTaueri mpoganyetses gepesipny CaMoctiiinn, sic i tadan-
IO CAACTHYIOCTER OCHOBINIX eheMelTapinx pyHKiuil, 10 MOZALThCR 151KL,

I. €(e;xv)=0, ¢ =const,

2. E(_r"',_r)—— a.

3. e((l"';_t) =xlna(a>0, a#1), 30kpema E(e‘r;x) = 1.
4. efloyg, x x)= (Inx)”’, (@>0, a=zl).

5. glax + b, 1)— 4[‘0 be R.

IMoaiG11o no noXiAnoet cAACTUIIICTL Mae TPOCTY FeoMeTPUYNyY inTepnpera-
. Posrasmneno 11 oA AesKiX Nai T HOBIHY B €KOUOMIMIEX 3aCTOUY-
BANMAN KPHBHX,

I. Hexalt y = y(x) ¢ enamoino onyraow Gynkiieto (puc. 1.11). 3uaitacmo
enactTyInicTs y y AR Toyi C = (x, y) 11 rpadika.

Slkugo AB — gotunia go oy =y (x) v touui C, 10 3 tpuxyrnuxa ACX

, C‘(
sHaxo;iMo AX ~ === ne o — kvt OAB. Toxiana

y(x)=te(m-o) iromy tga = -y (x)

O, Ax =20 JON
UACONNACY
3 noai6nocri rpuxvTHiKiy CBY 1a CAX
BYNABBAE, HO
CB_Cy OXx _ xy(x)

AT AT ax T gy T

Tawxus uunom, e(y, 1) = ——gﬁi, moino

CAACIMUNITCND CRaINol onykaotl hynkuli

y = U (X)) y mouni x doprenne sl0uowen
1o eidcmuned wa domuntiiad Go epapina
hyyixyii y wid mouxu C =(x,y(x)) do ii
nepemunie 3 ocamu OY ma OX, y3amo-
Puc. {.41 MY 31 INAKOM <MIRYCSH.
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Puc. 1.12 Puc. 1.13

1. Mexalt y = y(x) € spocraoycio onykios dgyinaien (pue. 1.12) abo
apocralouolo yenyTow Hhynkiicio (pirc. 1.13). Toi abconoTiie 3natenus ¢nac-
THUNOCTI |E(I/; 1)| = ?C—:Bl 1HAK CARCTHYHOCT) 3ANCKATD Bij MANDSIMKY BIIPIIKIR
.~ ) /

CBiCA,
Hl(um Touknl A Ta I3 aexats o ojaun Gk wiy tonky O na STOTois, To

E(yix)= (Toém BEPeTHCST AN <FLTI0C> ).
/llm[() X Touky A 1 B saexarn e pisi Gown wix tomay C na aorwyinii (ax
ma puc. 1.11), 70 €(y30) = —% (10610 GepeThea 3k «Minye» ). aynaxa-

MO, o eaacTulticTs Gvinaii y na pue. 112 6ianma gig 1 (vomy wo CR > CA),
a o puc. 113 — memua Bin 1 {(CB < CA)

3naitaero saransitit suraaa gvakuii y =y (X)) 13 CTAA00 AACTHIIICTIO
£y = const B yax TouKax x. Taka GyiKIla € poss susKom arpepeniianniuoro
PIBHAIIA 3 Bi;IOKPCMIIOBATIHMIL 3MIHUIMHM

( 1
— =g Aa60  —= =g, ——.
Y 07y
[HTerpyIouy ocTanitio PIRIICTh, sHAX0ANMO

hy =¢yinr+inc, (1.50)

A ¢ JORLTLNA AOAATHA CTAHA INTErpyBaIns.
3 pignocti (1.90) notelndonalingy BU3ILIMAEMO

y(x)=cxp(ggInxilng)=Cx'o. (1.91)

B inansinayaanisiil Teopyl CHOXHBAIHIA, Ji€ OIRCYETLCA NOREIBKa CITOXKHK-
BaYa, MK MaKCHMI3VE (BOW KopHcilicTy U (.t,, vy X, ) LPH GIOKETNOMY
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- N . .
OGMEKCHI Z}._ij_\‘) < [, rOTORIMYAMM XaPAKTEPHCTHKAMY € MAPHIALAIaNC K
. )4 - , —
dyonif vomrry £ =& (py o p 1), J =14

UyTIugicTLy PCakiln Crnoxanmadd a 3Muly uilr p, # joxoay / prpaxalotb
CHACTHWUITOCTL HONTY 4@ 101 Ta 10X0/Y:

oz
e(8im) =ttt i =,
=1 H g ip;
/ a&-j ,
C(E e A = :
L(u,,.I) e, dl J=4 o (1.92)

HAnpHKIaa, Koo neperalrid ClosKIBAYD XaPAKTEPHIYIOTHOS (PVUKINE©O KO-
puctocri bepnvasu U (vy oy ) = ay vy +ay Inxy, a0 ay > 0. 10 ariano s dop-
syzrasn (1.39) 5 (1.40) pynsatii nonury

. a i a

v - f .z _ 2 1

Gyttt g2 L
ag+dy ayta)

OTXe, enaceinnet nanyury TAROrQ Cnox4BRava 3a WHAMY MIHOTL RYT 1N
e(&rp) =t e (Gipa)= 00 e (&ip) =00 e(Cuimn) =0,
A NACTHIOCT HOJNUTY 34 JJOXOAOM —
e(B; )= te(Enl)=1.

Baoksnisy poab ¥ MIXPOCKONUMI B1IANPAI0TL CIACTHIOCT! 3a inamn pun-
KOBOI'O NONUTY 1a pizni Torapu. IpanyveriiMa, 1o na puiky npucy i v cno-
AGTHANIN, NOBGHDKE KOAQIOT0 3 SKNX OMHCYETLCHA BLUNOBIZUHME VIIKLIAMIL

o el - Co__ . ; . -
DOIHTY 53.;'(/)1- o Py ) i=1 ro 7 =L, n, 1en - HONCP CTOKH-
Ratw )= hinaeke rosapy; Jpo- 0 aoxn ero cnokuBava. ToAi punkogui (adu
A2PCLOAANNI) TTONWT E)- =4 D, T ToRAY J € CYMOIO TEUIBAY ATbHIX NOJULTR
cuoxuBatir na nell Tosap: ’

!
= - N r? -
Sy By 1) = E (o L) =
=)

PosrasiieMa pIox Acsikoro GikeoBalloro TOBAPY ., WO MaC PHNKOBY Winy p
1 SEUOBLIY ahimty Gyisatio pigoBoro nomty g = @ - bp., e ¢ — KUILKICTS
ToOBAPV X LONNTE o Ta b — napaserpu el Gynnid nonnry (axi sancxarn A
Honmx aMix arperosanono noniry), ToAl enacruicyb oty 3a ninnm

pdqg _ _~bp_

qdp T a=bp’

. a- A _
obepneyy vnkaiig monnry = p(g) = A7 reox adimia i
: : #]

e(qip) =

Chp

'/' el -- N _I - —_—
F(pig) = e(g:p)] e
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SMiiy 311a4ens emacTHunocri agin-
HOT PIVNEWTITONNTY ¢ = a — bp i710-
erpye pue ot Emactusniets € ne- alb
CRITMEITTON 1T BEPTUKANBHIT KoOp-
parnisi oci (g = 0; 3a Tpaauuicio,
pEeAenol A, Mapwannom, nepru-
KILIBITA BICH € BYCCIO 3MUNIQT p, & ro-

7

[MHEOUTARBIN == HICCIO aMMINOT g), a/2b
OCKINDLKIE BATOBIAAC 3HANEHHIO p =

a4 /b i NoTiM NoCTYNoRo (ajgae
@it a(COMNOTIINM 3I1a4eHAM Y3A0BXK -0
AN0T TOTHITY 210 11YAA Ha TOPH3OI- : -
raipift oci (p =0, ¢ = ). ¥ touui 0 ul2 4 9
p--z(—;), (]L—; maeMo e(q;p)=-1. Puc. {14

JaranoM y Mixpoekonosiui npnii-
11T0 KAACHIRYBATI MOUMT ¢ 113 TORAp 1MOAO 3MiY UK p ia nsoro. Kaacu-
(PrrRam0o, WO rPYNTYETLCS HA 3MaMenusx sinopignol exactnynocri e{eg; p),
yagcena B raba. .2,

S NPUKAAR POITANIEMO N0XiJL R (p) yOIx NPufaBlliB TTa PUNKY 43 PIITKO=
$010 Uio10 p, A¢ R(p)=pg{p), a g{p) - dymais prxosoro nomery. ITpu-
NVCKAIOWN, 1O ACXIA 36i7bWYCTBCA JIPY 3POCTANHL WK 7, 3HAXOIMO

% = p% +qg >0, spiak e{qip)= %% > —1. Bpaxonyiouy, uio Z—; < 0, Mae-

Mo fe(grp) < 1. TakuM SunoM, W6 Q0X U 01ABIY BABCA IPH 3POCTAN Ui,
HOTPIGHO 3HAXOANTHCS A NECARCTHUNI Hachuiy Kpimoi nonnty,

3 eRONOMIUNOTO TayMaueINsl eaacTiunoetl & (y; 1) #K BIACOTKOROT sMiln
33JEKHOI CKOIOMINIICT 3MUITNION ¥ UPIL OIHOBEACOTROBIT 3Miul & Bimsae, mo:

1) AO/ATUS eMACTRINICTH YOTUTY 33 AoxoiloM £(&, 1) Xapakrepusye ninni
(abo niieom) yowapls, a Bii'eMna chacrnaiions 1(5 1) = Manonini One-
axieni) rowapiy;

2) AOMATHT NEPEXPECITi CAACTHMROCTI JIOILITY 113 0/U11 TOBAPH 34 WI0I0 113
i ropaph (Kpoc-esacTaIocti) E(ij_,; p)-) (7 # J) OYAYTL TOAL, KO TORADPK
174 J IeAK0I0 MIPOIO IaMINTIOI0TL 0511 OANOT0, L HEPIBIICTh e(&,—; !, ) <0 (1#]))
CRLIHTh PO TE, HIO TOBAPU | Ta [ ¢ JIEAKOI0 MIPOJO KOMILAGMUDITPDIIMIT,

EJacTimuicTs HOMUTY BIANAYAOTh T3KI WHHUIKK!

1) 3aMinovanicIs 61ara y cloxMBaIni;

Vabanyx 1.2, Knaendikania nouyty na ronap

Ttnenay Miaroy Exacrivaeiy |3 ORIMIBO0 L4y gt fhaxon i
CTACTHINEY EACTHSINLTN Heveracry€ing
SIPTTIIE
e IACTHAIOCT
elgp) (@ =e| t<le(@@pl < le(gp)=1 [0<el@p)<t]|e(a.p)=0

Gl



2} YaCTXY BIAATXIB Ma enie 64ar0 B AOX0AT Cl1oX18a4a;,

3) cy6 LKTHINY HeoGXIIHICTS NeRNOTS ONara;

4) axTop macy.

Jlia minesrajanyx Gaxkropis raxa:

1) 1o numa aaannonaicts (cyGeTHTYIIONALRINCTE) 6aara, To Giinika exa-
CTHHITECTh JIONHTY Ha 11050 34 1HOK,

2) Mo 61amua vacTka Giala B AGXO1, TO GINBIA CAACTHUINCTS FGITHTY 113
HLOTO 3a UiNow,

3) Wo mpKYa ev6 exmirna NeoGXMCTh 61artd, T0 6iABMA eAaCTIMINCTD
I]()]]]IT}’ 1 NLoro 3a lli]lUIO:

4) CHRCTIUHICTL NOMITY 34 1HOI0, K NPARLIO, THM BHINA, '1UM 61U
H])()MI)K()I( ‘-hl('_\l.

YV opasi JEekpeniux Torapis ado 8 pasi HpuOARINOTo BHAIAYCHIY eJACTHY-
10CTI 112 OCUOB] ABCKPCTINIX CHOCTEPERKEND ;T X; 3MUNIIX ¥ 1 X BUKOPIC-
TORVIOTH TAKL JHCKPETHT enactuiocti;

1) oeny (abo siacorkony)

E(yix) =ya —u5) / mi 1/ (g =0y} / oy )

2) cepenno (1vropy)

o Yyt v+
E(yix)~ [(ya -m)/ 12 2| [(’(2—*1)/1—)—2}»

3) aorapndMiuny

- m Yy / /
Inx, —Inx, =In(yy/m)/In(xy /xy)

Yerauosino ocHonii ¢niBBiARQiensta Mik chacruvuoctaMy (1.92) ra
CNIBBIANOMECIINY MK TOB AZATNMK 3 HHMK HacTHHIHME moxiummMn (YMoR)
arperauii). [Iepe;ly(tiM BCTUORIMO PIKHOCTI

YL‘ P l (’)E_)w s s oy
LA R R A B Y =N A (1.93)
Z;C ap, Ny

Jas wvora na niacrasi pumania Cayuskoro (1.75) va cnigpianonen-
it (1.84), moruoxpnin (1.75) 1ma pexrop p, MOXKNA 3201CATH JeXTOPIY

piBmcm,
¢ (8&)
—= =0, (1.94)
op 1P\
MKA B poaropuyriit gopmi mae s
1 g (ot -
% (1.95)

Sl =0, 5=1, ..., 0.
) Dp, i +L =7 ] n

3uyBAKUMO TAKOXK, DIO W 3AALKIOUTT MOKMA BWBECTH 3 OAROPIANOCTY 11y -
ABOBOTO CTENENa PYNKUBT MONUTY, BUKOPHCTOBYIOUR Teopemy Eitacpa npo
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oanopiun chvinaii. CoirRijuromnens (1.93) M0XIIa BCTAIIOBMTH JUACHITSN
kool i3 sanekuocrett (1.95) na g

TAKHN YHIIOM, YCTATLORATHO, TUO 11 151 ROKITO1O TORADPY CYAMd BCIX CauCmut-
normed Mac Symu MYALOROID, MOGMO CYMl BCIX CAACHMUMHOCTEN 34 UINGMUY
dopisioe g1’ €Mutil CAACHuINoLn 30 dDX000M

Beranobiso yMonit arperawil. 3 €6 METOO POITASIIEMO Teputiit Ta TpeTill

rippasi noxianux 05,7 df i (A€ op) B (1.74) 1 noMioxuMo TX 3482 114

conp

. -1
4 - . -
BEKTOP p°, BPaxOBYIOUM, o WY = —-(p U 1/)) Toa MarimMemo ciinciaio-

e
» (aé)— L; p#(?—; = 0. (1.96)
al dap comp

Tlepinte 3 Bux masumieTney ymonoo arperauil Exwreagt. Cnissizinomcling
(1.96) MOKItt 3a1/BCaTs B POITOPHYTOMY BUIAHAAL TaK!

n H (
E)ac-u_ 2/1 a"t] =0, f=1 .., n

’)Lmnp

Hpono:}uulﬂ 1.5. Vi mr)uzl/m 3 KOWMXAd CnoKHeAYd OONONUCHD e M-
AYnte Gymu MA2GRIIIMU. |

vV Ua npono‘nmi;l BUILTILBAE 3 Heplio] yMonst arperanii v (1.96), sa skowo
ARWKENA 3 AOJATHHMI KoediienTaMu p; cyMa ||0\|,L|nn< dE; . al « popar-
11oto. OTe, 0A10aCHO NI HEXIANL 1HE MOX YIS Gyl iU CMIIMI, fcHyC aeske
i3i =1, ....n 7akc o 05,/ 9/ > 0. A

OO0 eanyrousn eniesiguontennst (1.96) 3 pisnsumisid Caynskoro (1.7.3) so-
KEMANM OCTAIRLOIO Tt BLKTOD p” BRI, BCTIOBOEMO YMOBY arperarnii
Kypuo?

(1.97)

u 0&
— 4 & - 0, ( i 98)
b op
AKY B KOOPARNATNIH (POpMI MoK nonuﬂ( y Buyasai
(
E/’j ()p =4, (1.99)

Taxim WoM, A0BCACHO Tz\Ky NPOMO3NLGEN).

[Tpouoamuin {.6. Juaverns nonumy na moeap i JOpIeNIE IO CAHO 3dd-
KENLE CyMT 3MUL JNGHCHL NONUIMY WOGO NINW MO8APY 1, & SKI K 8aeu
Greypyroemes yinu mosdpes.

"Eurenn Epucer (1821 - 18Y6) - mMeUbk il ¢ratucTivy ta CKORDMICT, BLAOMMIT J0CTi-
JGKCHERAM CIMRHOro GloieTy  3'8Cysal poTh TROAVETIN DKL SIK NPCAMCTIN HEPINoT ROTPC-
61 3 CONOMIMIHOMY CENCTi, TOOTO SIK FOBUPIN 3 RO1ATHOW, 3¢ MCHILOK Big | CANCTHYHICTIO
3 TOXOMON,

*Kypno Awryan Orsocten (1801--1877) - qipatnysbkit sareMaTii 1 (piroco, e
Hapnsbkol AH, o0 14 BCPUIIX JOCALUIKIT CKOMOMPIIYX (B I MaTUMATILUITIM MCTO;TaMY
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1.11. MAXIA BUABAEHOT NEPEBATH
B TEOPI{ CNIOXHBAHHSA

Heoxaneun it BURAAL TCOpIT CLOSKMBRANIS 20CT 3aATMUTAETLCA Haliounpe-
HIIHM | loraaHo pospobieris. Oxuax iCiyioTs i i THAXOAM 10 MaTeMa-
THIHOLQ MOCAOBANIT CoIRaBL O 14 HHX € NIAXIA BHABJACHOT nepe-
parit, Bit rpymeycersest 5a cnoctepeKeHs pHIkoBOTO BHGOPY, 30KPCMiL 1A
cuocTepekennax ey 1dn, i suenitneni y {45, 531,

OcnoBRIIM FOIITTIN NIXOAY BHABICHOT 1TepeBark € BiANOWCHIR ABHOT
OCPEBArM MK ITapaMi cloXxununx HaGopin, SRnto cnoxipat kyrye 1adip

) . ! =1 ) )
TORADIY Y‘ == (l,l ) Ha 1AM /)' — (/)}) TOMAL, KONY BIT MK l'ly“”'fﬂ
i=ln

32 TAKNX M QIR nanip Torapin .Lr2 = (-‘:‘) n TO BBAXQCTHCS, QMO _r]
t=Ln

Llll],LvLTb(}l K (mapue RI,‘III()[I[(‘]IIM Ry @ 1

waipocropl Topapie RY. Takus aunon, v lorviex p =X’ p . A€ ocTanm
VMOBLY BRAZYE Ba e, 1o BHTPpatH ta nepuvwi nabip, sxuil 6yy crpasa kyiie-
I 3a NEBNYX LU, 11C Meltl, niX BUrpatit, norpibini Ha Kymeidiv 101oro
MABOPY 4a THMH CaMMMIC WHaMu.

lé()‘\lt’fPH'HZO e ]}I Urodrenna osnagag, Ulto KofH )[361]) ).'2

= {_r € R

STRIID EPCBANAC ,1'2 iteit drakr i

HATCHUTD BUVT-

PUIIOCTT GIOARHIONO CHADLACRED CIORKRAMA S, : .1'./)[ < 1}. 0b6Me-

{
MOHOrG I[)d}!l"l[(()l() (l()’[/Kl THOIO IlI[(‘[)H 'I()HJ\HH()]() lp = l =X [) Ha KLU CHo-
2
ABBUM bu(‘mpac Hadiip Lj,l ST, To .1" > v
Caabxa akcioMa BUSBAEHOT nepCRaAry LTHE_D,'IX\)’C o KOAK 11a6ip ' one-

L

pPeBsakac ][d()l]) .Zz, OCTAlTI( e MOXe 6y1l! ABIO TMCPEBAKIIN Hepejl v,

f 2
1()(![{) IXI;H[()U_IE*HIU[ ABIOT ﬂ(.pl.‘lhll"” ‘IL‘H:\(GT[_)H‘-IHHH: X Ox" ne omnIatiac, 8o

2@ ¢! (ro6ro vipoems o xt - xubie).

HHJu) BUKOPHCTATI U3ILINBE BLNOWEHHH 5131101 ncpeaaru TO cm(n(y
AREC 1()M\,’ nHﬂ[U'lCIIUl HC]M Ay MO C(h()[)MV’I()BlTII TaK. 3 }) >x° [1 B -
UAHIE X p <X pz» Omrsie, crabra akcioMa BIBIBACHOT MEpeBari osiavac, 1o
KOHN 34 0N ])' CUONIRAT MAR MOXIHRICTH KYIUTIH Ba0ip X ane mubpas 1a-
61p .rl, T Y BILGIKY, KO 32 1l pz rubHpato 1nabip _1'2, mabip a1 e Moxe
Gy L YT CHOMI B TeA

Businisernes, o MaibKe Bel pesyahTatl Teopti HonmuTy, BcTanosacii goci,
MK OTPUMATH i3 cnabxrol axcioMn wysissenol nepesarn. st npuxaany
DORAHIEMO BT EMBICTh BRacnoro edexry aabmeniis (1.39). Stkno asa ua-

Gopst Tosapin x' Ta x ¢ nagexars a0 o uml .\mmxmm c’mn,rw»\ocn TO KO-
{ 2
R p <x' P Mowaae-

il 1'3 Hll\ ABIHO HC lIl‘p(‘Hd}l\d( HHnoro. v }) < .‘( J2

MO p =pleap, x? =t A Tomi 3 nepisnocreit (1.39) Bumamsae, wo
/_\xp >0, Ar (p +Ap)<0 i romy AvAp <0, Octanys nepisiicrs o3:auae
BLT EMIICTE YCIX BIACIX €herrin saMIunenn

Omiax cmu 3ayBaskuTy, Wo v cAadKol akxcioMd BUABAENO! nepeBary ue
DIILIHBAE OKAHBA yMORA IIITerpoRaHOCT, K o3navac, o Matpuy Cayun-
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FOTo (MATPIS €PEKTIB 3aMillelsA) € CiHMETPHYNINIO, [ouibny yMosy, neo6-
XLULY U HOGYAORH PYIKIHT KOPHCUOCTI, Ja¢ CHASHA AKCiOMA BHABJAEHOI
e PERATU, .

3a mieio akcioMolo, AKINO Nabip TORAPIB X ABHO HepeBaxkac nalip ¥,
netanniii nepesaxkae Haobip v , 1ragip 1"'_1 ABNO Hepesaskae vabip " To
0c muum ne J\[OX\C OyTi AIRIIO TI(‘DCR(DKIIII\I lll)l\ <!, ro6ro jns seix ny '@ x?

@ s '@x HC BHMO:MNIBAC A @\

(_.Il.flhlld aKCIOMa BUABJCHOT MepeBary praoyae caabky akciosy (ax oxpe-
MATT ANAAOK 78 0 = 2). 32 NEBNHX JIONATKOBUX YMOB PECVISPHOCT! 1 Agi
aciosu ¢ exgiBasenTHMIL CHihia aKCIOMA 32 CAKHX YMOB HEUCREPBHOCTI
NAPAKTCPHIYE TAKY NOCAI0RIY MIOMNHUY NCPCRAT, WO 320BONBLIRIOTHC YMOBY
IEEFPORANOCTI, 1eabX it 119 nobyosi GyRKUIT KopHclacTi.

1

3asa4i ma snpaBu

1.1, Hexait 6igapne pijmowcrnst < ya sioxpni X - szm.‘mmrme i noBRe, a sialo-
welHs <ty ~ puskadeno T (v < ¥) &, 10N CAIBBIRHOLCHUSA Y X X HC BUKOHYETh-
s Y-y (x2 Ay z ). JOBECTI, o BIAOLICHHA < ¢ CHABIM YNOPRAKY BAHHAM
Ha X (70670 < € Aummpmnnm Yy, € X(x <y)a(y < x)=(¥=y). 1B eMHO Tpan-
s (Ve 1, z2€ X) oo (v < ) A {y < 2) = (x < 2) jlorecti, wo
BLOTICHHA ~ € CKBIRDS 1(*!!Tl|i("(']()

{.2. Axwo < — Guapue Bianomenns na mmx(m-u X. Tu Horo TPUANSATHIHIM HAM K-
KRN NaAUBACTRCH BUDOMerns <' | gas gcoro .« <! ¥ o x <y, a60 K analiayincs Taxi
Xy Xy, o, X, € X, M0 X <Xy, Xy <Ly, Xy XX, X <y TIOKA3aTY, DO KO-
an manoenns <t e ACUMCTPRYILIM, TO BOHO € L‘Tp(){'IL\I NACTKOBRM YRIOPsLIKY Ranyisiat {To6TO
TPUAHTHURUM 1 nepedpackeiBHIng) .

1.3, Poaburrant MHO0ME X HISHRALTLCAH CM' TN NCHOPOMCHIN WAMHONGIE N\,

KOTW A0BIABHIE ¢ICMENT Y€ X WLICKGTS ORNOMY CACMCHTY poadutra. osecty, mo 6ynn-
AKE PO3GKTITR MIOXKHIBE X € MIHONOUI0K X/~ 1aacii CkBisaICHTIOCTE, NOPOIKCHOK NCs-
KitM BIAHOICHYSM eKBiRaAeH TMOCTI — 11 X,

1.4, Hexalf nisomennst < ¢ caalrist yHOPAAKYBANRAM 1t X, TOOTO < - 4CHMeTPIY-
He T2 Bia e MHO TPausnTIBIE Biarowenw. [Tepcrouates 8 ToMy, mo. 4) Yx, 4 € X puuo-
HYETHCS OTTHC 3 TPLOX BRIOWICHR: v <y, y <X, X~ Yy, A (X ~ )& = (X < y)a=(y < x).
6) BIANMGICHHA < — TPAUSBTIBNC, ) BIAMOWCRHA ~ € CKRIBAACHTHICTIO (Y0610 BOHO
pedurexenuite, cierpiire Ta tpangiurnsne), 1) {x <y)a(y -x)= (x <y),(y~ XA
Ay < 2y= (x < 2); 1) pianonenis (x Z y) e (v < y)v (£ — ) € TPARIUTUBHUM | 1Oy~
HEM, ¢) AKkmo sigromcdHa < 1A X/~ (MHOXMHA KTaciy cpisaacHTHOCTI Ha X BigHOC-
no - ) BuzHawaeThes AK (n<'b)es (Avea, yeb): (x <y), ™o < ma X/- e crpornym
VIIOPSAAKY BAHMSM .

1.5. Hexait nignomennss < wa X ¢
salnenna a6o cxinucnna  [oxazar, mo icuyc qucions yRKIGA KOPUCHOCTI U
a0y ol (v < y)= @) <n(y)va., ye X).

/j’xu)téka 3anymepyBars cACMeNTH X/~ ¥ BITAZUL 1TOCATACUROCTE dy, Ay ... | TOKAACTH!

Vou{ey) =002 ufay)=m, kom «, <" 6, pas seis i<m: 3 wula,)=-m, ko
u, < &, A BCIX 1< 4) sk U, < a,, < @, QA8 ACAKUX I, J<m )AL g ROAKRO-

m R J
rechamy h# 0 J HE BUKOMYETLCS a, < ap < d; . To u ((1,,,)= 7 AC 7 = TICPIME MHCAO 3
HEPCHMCHIS Yy Tay ...

MHOMGIHIE PALHORAIMREX uncen Q, s sxora u () <r, < u(d)-)
Ao moanauntinn 0 X — R, noknaniun u(x) — u(e), xoan xe a
{.6. Dynunisg (/ HABHBAETHCA aAntusHOWw, AKWo U, 1y, ..., v,) = Uy (_1-1) +
Uy, +r Uy (“Y
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. Tloxadar, Mo CTACOURO JIOX TOBAPHI 1 CPANKMHAKY ROPMAKD dasimenus R(xvy, xy) =
. oyl S I
:—-(Dl/ 0 )(ol7 ()12) hVaKMA KOPHCHOCTE 2AHTHBNA Yoldi 1 Tiabki voai., Kojn
) - . -
R(DPR /dxdx; ) = (AR 7 0, ) (AR /7 dx )

2. NMoxrazaty, 00 KooK (PYHKWT KOPHCHOCTL AIKTHBHI, TO NOLBUT Hd KOXKIDGT TORap
BAACKNTL TiABKH BIA LI HAa HbOTO, BiHH Ha SYAb-»Xuil iHUMIS TOBaD To SavabNUN bii-
HUTKHE Ha 10 QBa TORAPL.

3. Hoxazany, we koan U - aqumipia hynKEs, T 8 CKONOMITN 1e OYAC MAIOIUBIIX |
RYAEMGAOTONUANBRUX TOWAPIN,

4. Hoxanatn, o santinna GVHKRIA KOPUHCHOCT ONYCIGC TEIBKM MOIOTOINME, CYPONO
IPOCTHIOUL ATRITHC FEPCTHOPCHAS! KOPHENOLT]

1.7. ®ymaii nonnty TopukeicTa wiynatawthes pivnocramn xy=al /(- ),
Xy =l =y)/(P+B), vy = (J=¥)/(]+3) 113 rosapis nepwiai neoGxianocri, Tosapis
RIJIHOCHOT POAKOIIN, TORAPIR POIKOUIE DATIORLO, JIC HAPAMCTPI ¢, f, Y 3aACKATL BiT N

1. SRaitrn epaeTiocTy X hYIKIGI 30 10X0,T0M

2 Hexait 1 ABOX TOBAP) B nemir na nepunii € byREUien s TOBAPIB NEPIOT HCOOYIT-

wen npy o=a, f=bp 73 py =1 (apyruil ToBap € oaunnnes akMipmnanial. Hepesips-
. . - . - )
1, WO BiANORIi M dhynruir xopyucHocti Mag surana U (v, ay) = ,1'1"_1'57 Tl +b )’

1.8. [loxasami, MO KOS5t B MCKUX ICBHOT TPYIH TOBAPID Liny 3MIHIDIOToLS Npunopluii-
HO, TO SARY spvay TO_HilpiD MOXKHZA DOSUIBALTI AR O TOnRap, )ll('yi]“l 1asiyatTbcqd CXAAANNM
(,’l()CH Ty PO3TJBSIYTH TP TOBAPSL, npuaoy WM M B 3 HUX 3K IMIHIOIOTLCA B O.'_{Hlll.ll
nponopii).

1.9. [losecriy, DIO EAICTUYIIOCTE Ra MIANOCIBIME UIHAMH T3 Q0XOMA0M JOPIBHIOIOTY Bixlio-
RYAHEM LAJdUTHYMOCTSIN 4 FPOULOBICATIC 1L AN i JUXA)OM,

1.4Q. Mepesipung o Tovsp « Yonapod Ndibena, axow sin Mavouinuii, o wiaerka
AOXOAY, DITPAUCHOTD Ha Neil ToBap, NCPCBHUYE BIAHOIICHHA CIACTHYROUTI BEY €MNOT KON
HEHCOBANDL JIIE 0 CHACTHYIOCT) 32 JOXOA0M [LOTO TOUAPY.

1.04. 3ictapuri xpurepidt (1.83) p3teMOIAMIHHOCT] Ta BARCMOAOTIORHANLINOCTI TORAPIB
33 INAKOM WIANBY KOMNCHCOBABOL Wink, JicTanisin 110K XpHTCPUE 3 KPHICPIEM Kopuc-
HOC ST, g SRS ToBapn [ (3 j € B3aeMO3aMiHmIM (B32eMOAOITORNSAALRUMINY, KON
QA ih]:’-)_t‘, <0 (HJL}/C):/H\“- > O). T4 KPHTCPIEM BATHBY HEKOMRIUNCOBANOT THlN, 42
AXUM 1oBIPH § Ta J & paacMozaMinHuME (BRIEMOANNORIIEAALKIMN), Kol -E*) /apj >
> 0(0E, fap, < 0).

Sl morasay snpakaiors Hi xpuTepii? Koa sann Aaoth nporyiackui peayasrari? Yu
€ DO i]l!l-'l]')jHHTHHHH 1010 MOHOTOHIID CTPOTO 4POCTAIOHOTD TICNCTROPCHHESA KODHCHO(‘T]?

(.12, [oxazark, o KOJH TPAILIHIZ KOPUCINCTL OX0AY A, NUPIK2ETLER SUC (PYHKILLN
HAPAMETPEB, TOOTO X, = A, (p. 1), To Boua € oyopianoto crencna —1

1.13. Tousap j HasuBaETHC BANORUM JAMIHHHKOM TOBAPY [, AKDIO aé}-/ap,- > 0. lonu-

PsTb, No PyvHriist noory E(p. T) M€ BAACTHRICTD BANOBOI 3aMiHIOBAHOCTI, KUJI 31
APOCTAHIAM LWINK Hi OYjIL-AkHIt ToBap NONNT Ha Aci ML TOBAPH RE CPajtae, TolTo

aé)-/dp, >0, i j. N FaKoMY Padr, KoM B&IA/bp,» 0. j#1, TONOPATL NPO CHABLKY BANOBY
RAMULIONANICTY.

[Toxanami, wo hywsiis uoty E(p 1), sxa wianavsethes 2k poas Azox aafan (1 23)
S VR R 10 e (i) = S Yo = .
i3 pyrxiicry kopyucuoent () = 2”:1 valoac >0, 0<y; < ti= 1 o a0 = (;,)1__1"'.
ML BAACTHHOCTE CUABNOT BATAROL taMimoBajacri

{44, OurgyanbHIt piBcHL RUPHCHOCT! HCAPAMO YIJACKITL BiY WN P Ta qoXoky [,
oerianiae (U, =U(x,)= U (p, 1)), ac v, =1,(p. 1) — dywara nonury, Ovrkuiz
U, =U,(p. 1) naanbacrned nexpaMors GpynKuierws KOpHeHocri
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1. Mepempins, ui € U, ¢t ivHKIICK BCIX UIH 1 APOCTRION Ny PYHKLNEIO A0XO1Y.
(_)(J‘,I/('Jp}-
A iy

3. Upuuupns gUayucid WOAATKIB Tyully pIBuOCTi «iKePTRe vuratwe, wolb U, (p, 1}~
- (po J=T(1)) = const anspaix [, ne 7{7) — gactimz 20x0ay, 1uo 6epeThea SK BOAITOK
1 1ox1 [ Hokdsivey, Mo 3riato 3 10U apiuininoy . posMip HOIATKY dPocTar Ayt 13
BIABIIE A Q0XOY . SHATITH 32ACKHICTD NOTaTKID BT SOXOAY S (|)_vm<niii ROPUCHOCT T,
sadamx y npuragiax 61 8

1.45. Mosxua posrimianng npobaesy sit6apy mixk 3apoliTkos i Biabnuy vacom (Jo3sia-
AAM) 3 norsuy reropit oo, Tou BEANORLTE UPOGTeMI ¢TIC TRKOK) 33JIAUCK)]
Ua, Iy = anax, ap =1 rwh, I +/i=q, e x — HaGip ronopin, [ - nospiais (manpncaa,
¢ ronu), npudosmy A /dE > 00 L — poGout Yac, @ - PIBCRL tepoSiTHOT HLAATH,
HETPVJORIE oNIa, g Apraguhiii yagmndi yac. Napamerpn saiad: p, b w ta g, xo-
PHCHICTL U MAKCHMIBYETHCR 3a dPFYMERTAMIL X Ta L.

b Smadinne gy Uik SOy ML Tosapis A Ta A03wLAId [ Ui Mome jogeiaan Gy
Magonnpst teny ronapiy Fidupena?

2 BuneeTis HOKASNIRI TOPIMILILION CTaTHCTREN 104 ¥, T/,

106, [Tlo6 ypaxysaTn 3 Teopil CTOKIDAHNIS FPOIOBHIT KAITAN, NOTPIGHO NPUNYCTITY,
AL PYIKMS KOPHRCHOCTI J0ACKH TS 1E TIALGE 11,7 HAGONY TORApIE, & ft Biy uinnocti rpomo-
BOYO GO TIAY T BEIN W], OCKIALEI XAPAKTC] MOUNTY N8 1Powi 1aamanrs via it Bixo-
asrucatoro, we U = U (x, pK. p). e x — nabip 1onapis, K - rpomoudi xamria, ”

2. loxusarg, no v

MULE FPOIGUI, p = BCKTOP UM Ha fosapil, ngwicaTi, wo hyixslia xopucnoets U ¢ oaio-
PULHOIO RYILOROTO CTCNCHR BitOCHO seix 1+ § s
BIspReTHE 0BMEKCIIN CHOKMBAY M€ murasky xp =/ 4+ (W pyK) ae r — hopa

PIACOTICL Hd HOIPOWOL; aXTiou, d W — fararcrno.

1. 3naiten yMoBIe onTHMRNLHOro cnonamamg X Ti K npu sasnavennx Gpynknit kopue-
HOCT] Td OOMCEKCHNI.

2. 3uwflvr Qy il oty a8 TOsaMmE ( rpolicil Ta BUINIUUTI ITOKAZHIKI NOPIBISAL-
HOT CTATUCTHRY.

1.17. B exomomiui 3 /) enosnsagadyyt sarasbmiedi puaxonnii nown na rosapy op-
MVETLCS SIK Yy3aTdAbHCHHS THABIAYAARKUX (PpyriGiit bonnty. Axu© nomsT 1 To-

Bap 1 ochonamaan i, axli Mac A0XiA I”, GIMEVCTLUA PYHRULICK 1,’ -_-_r:‘ (p, 1").
M

h=12, .., H, To punxosuit nonut ua romap ! Mae muad X, = Z _rl" (p. I") =
H k=1
= X, (p. Iy, me T~ cyxynnsii goxia, [= 3 17
fi=A n
1. Tloxagarit, 0o 3araiidl M YKH A0PIBRIOIOTS CYKYIHOMY AOXa1Y 2/),)(1 = 1.

=1

2. NMoxaaary, Mo hynadl PEUKOBOro MONNTY € ONIOPIAMHMY MYARORGTO CTCICHS
Xylop, ooy, al)y=X (pg, oopyy, 1)ou>0, j=t .,

3. O6epreni (bYyHKIT RONUTY BUPAKAOTD PEHKOB] 11poadxsi M K GYHRUD pitiko-
BOTO OAUTY Ta goxoay p, = p, (X, 1), 10610 p,, = p (X . X, 1) i =12, . n ae
X, (p‘(/\'. 1), = X, Jj=t S I'= Xp,. Noxaaamn, o obepiieni Gynani nomsry ¢
OAHOPTHMI IEPILOTA CTENCR BLANOUNO TOXOAY, ) RHIHANNTI noxXigm o /X T dp, /o],

1.18. Buxopieronylows akcioMy BUADICHAY TCPERATH, AOBCCTH

a) icnyBunnn pyriaiii nowwery CrodTo wo Gyav-aksii nabip win + LoADAY NPHIDOANI b
S0 BRGOPY MCRMOFO RAGOPY TORaPin);

0) ojuopi;uicTy Gy i NOMYTY HVALOBOYO CTLICIA.



a

TEOPIfA
BHPOBHHUTBA

Teopin GuPOGHUNMEA PAIOM 13 MEOPIEN LROKUGHNNA C (hyndasenmom MIKPoeKoD L
Ku. B ucwmpl meopti supobiunmsd 3ndxodunivcs nridnpuescmeo abo hipaa ax desxa
opzamizayis, wo 3IGCHI0E RUMPEMIL EXOHOMIUNUX (haxmopie ( maxux SK 3eMas, npa
A Kanimai, npupadin pecypcu nowo ) das guromonienus npodyxuii, AKY 80Na Npuouc
cnoxuaguam abo tiuus nidnpuescmens {pipmarn ), a muaxox nadanns nocayz. 3aedan
NS pARIONUADROZO Gedennn coCnodapimen. AXNe MaG eupiwygamu nidnpucmemngy
6 Nosax punkosol abo MOl eRONOMIKN, NOASZAE Y QuInauenni Kidvkocnd npo-
Oy mat B PospUxyNKax neofxionny das It eunycky aumpam supofuunny haxmopia
3 YPAYYEANURM MEXNROJAOZIYNUY 36 SIKTA MIX numni ma yin das \mxauuiadqif BAMCHILY
ApuEyMKI6 Ma 14001 GUNYCKY NPOOYKBIT Npu 3ddanomy PIaNt eupotHuUNUX suAamKia,
o4 PAKOX MINIMIZARIT ENOUNMIKIE NPU 3QOAROMY DrenT GrNYCKY Npodyxuii.

2.1. DPOCTiP BUTPAT | BUPOBHHYI dYHKLUIT

Jlast cupouennst pOaripLily BBaXaTUMEMO, DIo niinpueMctro (dipma) bu-
NYCKAE TIALKH OABH BRI UPOAYKILIT. BHKOPUCTOBYIOYY m BUPOGHKYNX ¢hak-
TOPiB A00 PUPOOHUUKX BUTPAT. Taxe MigNPHMEMCTBO HA3IBAETHCS OMHONPO-
xyxrosum. Baratonponykrone HijiNPUEMCTRO, SIKe BYPOGIASE KiAbKA R (in
IPOAYKUIT, POIFAIUCMO HATNPDUKINI UbOTO POJJINY 3 BHKOPUCTAIUIAM PE3Y th-
FATIB MATEMATHUHOIQ MOJGAOBANUS IKNBIUOCTI OAHONPOAYKTOBOr0 NiAnpi-
CMCTBA.

3araasHi BHPOOGUUNE BETPATY TIANPHEMCTBA 3a 1IEBHHI 11EPIOA Yacy MOXKHA

CXQPAKTEPHBYBATI 32 IONOMOTOI0 NM-BHMIPHOL 0 BEKTOPA BUTPAT X = (4, ),_, . ¢

X; BiAoGpKAE KIALKICTD RUTPAT 7-10 supoGniiyero ¢axtopa. B npmrymeinn, o
NCT BICPATH MOKYTD NEHEPCPIIIO 3MIMIOBATHCS, TIPOCTIP BUTPAT X, SIKHIT Cnaita-
€THCH 3 YEIX MOMNUUIBHX BCKTOPIR RUTPAT, MOXKIA BRAXKATH 1CBLL EMHUM OPTAITOM
RY m-gsmipsoro upoctopy X = RY'= {.r ()i € R 20 0=t L, m}_
TTepexoasun B pasi norpe6st, U0 NOB A3AH0 3 WIASMHA MOACIUORANHS, 110
RIOBUX 1IEKCIB KITHKOCTL (DAKTOPIB BHPOOHHUTEA, 1X MOXUA POBISTH CVMip-
HUMM T3 ATPEIVBATH Y [I0TPIOHI A9 3axanol Mojed rpynu. Tak, 10CUTh 13¢To
dparopamn BupobGmrsa (a6 BHPOGHHMHMU DECYPCaMM) BRAXAIOTH TaKi
arperoBaHi (Pakropu:
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1) pUpoOHuYni kamitan K, o ¢ BrigenssM narposyekenol upani y popmi
OCIOBHHX BHPOGHUUnX ponair (3acobin npai o6naaHanHs, BIPOGHWYOL
NPPACTPYKTY PH TOLI0);

2) cyqacuy (abo xuny) npawo /.

3) marvepiasn M, WO € npeaMeramu mpati i H3JeKaTs g0 060poTHHX
ouain.

3aaex0io Big uineit MogeaoBannst nmpaist 1 ta in GaxTopit MOKYTb BUpa-
JKUTHCS B HATYPAALHMX OAHHIIAX. Y FPAHNYE0 alPErOBAHRX MOIENAX BHKO-
PHC IORYIOTE ABOBRHMIPHIT HpocTip supodunyix (dawropis (abo surpat),
Lo cxaaaernses 3 npaui Lora supobuuuoro kanivaay K, AKI Binoviac nei
prpoGulti doran (OCHOBHI Tt 06OPOTHI).

Hpu dopaynranni Bnpoﬁmmoi’ nporpasMu NANPUEMCTRO ITOBUHHC BUOHATH
FOMKY B 1IPOCTOPI BHTPAT, 1HO € NEBHOIO KOMOIHAIGEID BUTPAT YCixX BUPOGHH-
WX PAKTOPIB. AKI BOHO BHKOPHCTOBYBarNME. 33 BUPOSIIYONI TEXHOIONEW
HLXIPHEMCYBA KOXKHIH TOYL ¥ IPOCTOPY BHTPat X BLANOBIIAE €aHKR MaK-
CHMAMLHUIT BHNYCK TPOAYKIUT ¢ YIPY BHKOPHCTARHT niX BaTpaT. Texnogori-
AU 38 30K MINC BUITYCKOM NPOAYKILT ¢/, N0 BUPDKAETLES B AEHKUX OQHWHU-
NSIX, Ta BUPOGHINMUMI BUTPATAMM X XOPAaKTEPHIVEThCA BUpoBnHi010 (Bynk-
wWew I, ki 31eraBasic 3 KOXMUM BCKTOPOM BETPAT X KIABKICTh MINYCKY
TPOAYKIIT o = F(x) = F(x,x, ... L, ). 3a oamavennan FopinoOpakac X o
R, ockinbkn g = 0

ITpn BHKOPNCTAHN] BHPOOHIEHX (PYHKUI BBAKIETHCS, 310 BOHM MAIOTh 32a-
JADROAKISITY nesni yMosn (akcioMn), AKE BZOOPaKayTh OCKOBH] EROIOMIYH]
3AKOHOMIPHOCT! BHPOOMII]TEA.

Ocnonni npiumyments npo BIpoGHi (byHIOUT MikporKonoMITHOT oLy
(uianpuemMersa abo GIpMIL), 50 BUKOPHCTOBYIOTHCS Y B AOBIAMIX MOJACAAX
BHPOOHIOLTRA B THX 4l THX CHOAYMEHISIX, HOLLIOTHCA A Y BUTIS aKCIOM
Al —A3.

Axcioma Al RUICYTIIOCTL «POCY AOCTATKY» CTRCPILKYE, U0 ISl UY.IHORO-
10 nerropa surpar 0 e RT sianouiamnii runyer FC0Y upoy kit ¢ nyamoni
(eNoXAUBO BUPOSUTH NIOCH 13 HiYoro), [{0) =

Inoal ns AKCIOMA BHKOPHCTOBYETHCSL v HiACHAEHOMY Bapianti A’ ko
DBEBEACTLCS, WO HPOCTID NRTPAT Me € JHadaMipnuM 1 Ty BXOAATE TLLKH
HCOOXIAMT B XOMITAEKCT AAst Bunycky nennol npoayxnid swus surpar. Toal
JUTS BOKTODIR BUTPAT ¥, 5IKi HaIeKa™s 40 Meki OR V= dX npoctopy sirpar X,
X = {\ € R : icnye xoua 6 ou1a koopinataTa &, Taka. o v; = 0}, nukony-
erbet pimticts F(x) =0, xe dX. g akeioMa o3uaNiae, 110, HE BHTPAYAIONH
11eOOX LIIX y KOMIEKCT A5 BUNYCKY MpoayKudl supobuynuiix dgaxropins i =
=1, o D, HEMOXANEO 330e3NeUNTH OIATRUI TT BUNYCK.

Axcioma A2 MOBOTOHTIOCTL CTBEPAKYE, DIO ICHYE NIAMBOKWHA & NPOCIO-
DY L-KH'I'|')2'1'I' X', AKA HasdHBaCTbhCS CKOHOMi‘«lIlO}U 06.}13(1’1'10. e 3()[5”‘)!]1(3“]!5] ())’,-'.lb-
AKOIO BHAY BUTPAT HE APH3BOIITH A0 IMCHIICHHS BHITYCKY NPOLYKUIT, 10610
3 x', 2%e F, o1l 2 x® mnunmac F(_r‘)z F(.‘clz).

Axcioma A3 yriyrocti CTBep;uKye, Wwo icHyve ocobausa obnacts D, axa ¢
ONYKIOIO MIAMIOKIEHOI ekoHoMIMNoT obractt €. D < E. conv D = D, e
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anvyicentist rypoduxdol pynkwi F (), x& D e yvrnyroio (onyxaow aropy)
dynkricio. g axcioma pijoOpakac exonoMivmil 3akon cnaanoi Rijinavi
(cmaanoi AOXinHOoCTi): KOMI BHTPaTH BUPOONLYOro (haKTopa OMIOTO BIL1Y
TIOCTYIIOBO JIOARIOTLES JO BCTANORIEINX GOCATIB ipux BUTPAT Paxropis, 7o
B ITILICBOMY PE3YNBTAT] JOCATAETHCS OCOGAUBA 00MACTD, jl¢ TPHPICT IPOAYKTIIR-
noeri arastact, Kpist toro, yruovriers gpyimanii Fopijirpae s MareMamnroiony
leCJIi;’l){(CHIIi nl-lpO(}llHl.ITUi\ BCNKY T‘:‘Xlli‘illy POJIb, AAI0TH 3MOLY 3aCTOCORYBA-
TH JIO Teopil BHPOOGHKUTBA AOOPE POIBIUCHBUIT ATAPAT CYYACHOra ONYKJIN'0
HUEWIRYY

Jlag pogonenis aMicry sakouy cnaIol Bijuladi NABEACMO K.AaCHYME Hpi-
KA, TOR' 32110 3 BIPOOHKUTROM 3¢pha Ha (pikconanist jungnui zesn. 1Ticag
ANCATIICHISL MeBNOT TOUKN & TVY JOAaTKOBUIT BUNYCK NpoaYKUii 3aBasol
36LABENN0 BHTPAT NP HOBUME UPANIRITIKAMS CIIAJIATHME UEPE3 BUMepnalllis
MOSKMBOCTEH cneniatizauii Ta Tpyliomwi koopaunauty ayeniab. A0 % AoAaT-
KOBE Bifece)Iis 11 rpyHT HOBUX NopUiil J0OpYE IpH 1e3Minuux inuux gaxkropax
BUPOGHITLTBEA CITOYATKY CHPHAE NCAKHM TIPUPOCTAM BPOXKAID, ANE 1 NPHPOCTH
MOCTYNOBO 3MENWYBATHMYTLE § NPpU JIOCATHENTE MEBHOT TOUKI Wackuelns
npunnatses. logansuie BHecena 106pBB BPHIBOAKT b )10 LIKIAANBOIO BILBINY
112 BpOXaiiiticTe, TO6TO BHBOIMTE ¥ 32 Mexd ex0onoMigiol obaacyi.

(Jpy MojexoraN BYPOSHIUUTRA B MEXAX JICOKIACKYIION0 NIAXOAY BBAKA-
€Thes], 1Mo Bupobouda pynking F e gaivi audepeniifosnolo sa cykyinicno
aprymenris. Lle sac 3MOry BUKOPHCTATY MAPXBNaRICTCObKM anamiz i3 3acro-
CYBANNAM ANAPATY KAACHHTIUIG MATEMATHYHIONO anaiaigy. Toxi

INTEPAPETYETHCS K rpanuiHni npoaykt MP (x)?, a vactwirri noxiani

IF (x : .
L:]\-IP.(;)} i=1, ..., m (2.2)
X, !
X
HAZNBMOTHCH YPAHHINIUMH TIPOAYKTaMH GakTOPin (12CTRHHHMM FPaRVYHK-
mu npoayktamu). Ha mosi vpansainsx npoayktie (2.1), (2.2) akcioma mono-
TONNOCT] A2 031avac, o B exonoMinniy obnacti £ C X

MP (x) = {MP, (x)}_, . 20, (2 3)

aomke, E={re X : MP (x)20}.
Hani axcioma yruyrocti A3 miacnmoeTses 10 BBMoru A'3 Bijt'eMnol sysia-
yeyocT: Marpuni Fecce BHpoBGHuUOT Py utani

d°F (x) 3°F (x)
dr? dx 0% i

BakoH CHARHOT RIZLTAY GYB CQOPMY.TEOBAHIA MIMENLKIA CKOUDMICTOM | 3CMACB.TACIHIKOM
HPoranox Xastupuxom Troueuam (1783 - 1850), sxiril 3aiMABCH TCOPIEX) APOAYKTIBHOCT

MMosrauehns rpapwdroro npoayiry M P (x) non'ssane 3 Horo anraifeskow jasnom
marginal product.
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1=\ m

j=lm

= F(x)= <0 (2.4)

479 neix x 3 ocoGausoi obnacti D. lle 3abesneuye crpory yruyricrs BUpes-
wiraol Gpyuknii Fy D ra onywaicts 8 1D BHPOOHHUMX MHOXHH

D,={xe D: F(x)zq} q>0. (2.5)

Takus usiitod, npy akciomi A’'3 D ={xe & F(x)<0}
I3 (2.4) surumiBae zakon cuannod BigLavi:
*F () _ 3
ax,-2 aX!

IIpit anaairse oMy MOAEMOBAIT PURKY, MAPOIAITIB €KONOMINDOT CHETEMI
1} yeboro RIPOGUHTIONO CCKTOPA CKONOMIKIE YACTO BAAIOTLCH A0 BUKOPHCTANILS
HeokiacHuHuX BHPOGuHInx yHKii arperopatiux Hemij’emunx daxropin
supobiyutea K. L a6o K, L, M Bia nogibinx sstpo6niux yikuid Pak-
Topin K, . RoTpcOYIoTh BHKOHAIMA TaKHX BUMOF:

1) nenepepauoi audepeyuiioBalocTt 3a CyKyMICTIO apryMenTis,

2) 3a BIACYTHOCTI O0T0 3 pecypein K a60 L BuposInILInG cTac HeMoxAn-
suM, To610 (0, 1Y=F(K, 0)=0;

(MP; (X)) <0, i=1,...m (2.6)

3) rpaliiin NPOAYKTH MAIOTh OYTH AOAATIUMK, TOOTO 3—,% >0, —%{- >0;
. - ’r _ o 9°F e
4) MZI0Tb BIKONYRATHCA YMOBH 5 < 0, 7 <0, T06TO 31 A6INLUEHNISAM
oK oL

BHKOPUCTANIA KOXHOro (PAKTOPA WIBKAKICTD 3POCTAHIA BUNVCKY UPOJYIIT
CHOBLUTBMIOETHES;

lim (K, L)=1"(K, 4=)=
K e
= I F(K L) = oo, o610 iP5 NEOGMEXENOMY 30ihMe)I 0AIOro 3 pecyp-

- Il*’-'-m N
ciy BUNYCK NPOAYKLIT 1eo0Mexeno 3pocTac.

Tro 0 sia Neoknacu ol supobru4ol (PYUKIUT HIC BHMATACTLCA O;UTOPIANICTD
neputoro creneis 3a aprymeutamu: F(uK, al)=oF (K, L) npu Bcix o >0,
K, L>90.

Ilpnknanom rneoxnacuunoi sipodlutol pyuxudi € gpynkuin Kotéu — yr-

aaca q = F (K, L):AKﬁL"ﬁ, 0<B<1 3 napamerpomM A > 0. Iaa nei
oF F ar A

9r _p L. - -.L K. L .

5K ﬁk.>0, 5 (1 B)L>O mpH L>0

S) MAIOTH 3210BOABLIATHES yMORN [ (+en, L) =

F f . . . . :
Qciaabri X ra T € BiAnoBijtio cepeutiMi porgoBijaaUe0 | TPOAYKTUE-
HICTIO TIPANI, OCTalNt NepisnocT ROKA3VIOTb, MO Npy texnonorii Kob6i -

Ayraaca rpanndni pranadi dakropis BUPOOHKHUTHA Men 3a cepedii. [Tapa-

. dln F
MeTp 3 XApaKTEPHAVE EAACTIIHICTd BUMYCKY 3d KaJ(ITanoM ( :_(}“Il_r?_}<:)' a
. et S dln F
napaMeTp | —{} — edacTHuMicThL punycky 34 tpaueo [1-f = )
( o
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AKIWO Gy, Kyt Ly — suadenns punycky ta wirpac gaxropis y 6asnciayii
Nepioa vacy (q\, - AKﬁLl 0), TO V BLAMOCHNX TORARIUKAX BHPOGHIMA DVIK-

uin Koo — /lyraaca mac surasii

q :[ K )ﬁ L)

Ly /|

aBijxm
g=—20 kBB (R, LY ARPLE
Khiy®

Taxim wynox, koeduriciar A = 3iCTaBasge BUTPAYEN] pecypenr 3

T
1\‘31, R
siiryckoM npoayviani. e Mmacwraéimnit hoe(l)iuien'r BRAYCKY TPONYXKIIT 0,11

IIC HARMBAIOTDL KOCPILICHTOM NCHITPAALIOND TEXIIWIOro Iporpecy y BUpotniii
TOXUOAONT, DCKIALKY B CTamuit i Taxmt camuil, nx i 8 Gasucitomy nepioil.

[Mepenipry immmux Baactuysoctefl weoxaacuynol supoburioi dyvitkiii s
dOvisaui KoG6u -~ JIvriaca sasmuiacyo 8K BIOpany A8 uirava.

3a 40TOMOre10 BEPOGHHHOT vkl MOXIIA MOGVAVBATH KPUBI NpOAVKULT,
STK) H40%116 BIAOGHRAIOTH CTaii] BUPOAUNITRA Ta 3aK0! Cnainol goXianoc
Awuo T (w;) - BCXTOP MITPAT, B SKOMY 3aNKCORAI0O BCi KOMIONCHTH, K]in
i-i. ') = r,, / + 1,10 XxpHupa P npoaymul nns m(Tparz oD TADY, KPHBA M’
CEPCARBLOTD 1-70 NPOAYKTY T2 KPHna I\H’ 110 IPAlAYLOL O NPOAYKTY BH3la-
H21OTHhEA BIA'[H(')HI,'U(O BhpagasMy

Fx () _ Bi)

Pilxy= F(x(a)) AP ()= ——F—"= ;
X, X,
dP (x;}) oF(x(x
MPA{x))= al ‘): ( ( Lx 20
I[.Y,' ar!
Ilepinuil BIPaz 1oXa3yc 3aJ€KNIicTy BUIVCKY Bl BIHTPAT i-TO THOY 1P
HESMUIIX DIWHX BUTPatax. JAPYriH — Xapakiepisye BUIYCK NMpPoRvxUil,

BHPOGACNOT 1A OMENINN) RIWIPAT [-FO BUAY, TPETIll TUPA3 -~ AOJITKOBHH JoXia,
QJICPHAIUR TPIS BHKOPUCTAINL AWATIK0B0T KiINBKOCTI BUTPAT [-ro Ty,
Tunmosy noBeTINKY KPHRAX npoayKilil nokasano ua puc. 2.1,

9 P 7 MP (x)
B 4 0
0 T/ ;_1 ’\:( X;
@ Puc. 2.1
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3a NoBeIHK0I0 KPHBHX BPOAYKILT PO3PI3IKI0Ts TPM cTaLii BHPOGHMIITRA
T KPUTH'HI Horo Toyku. Hepwa xputiyna touka ¥; — 1e tovka, ne P (v;)
Mk 1OUKY neperuuy, xomt MP; (x;) 10¢Aarae MaKCuMyMy; ApYyra KpHTH'UHA
TOUKa T; - Ue TOUKA, /e NPoMillh, TPOBELEINTT 3 NOMATKY CHCTEMU KOOp AT
(x5, 4), AomixacThea 1o kpuroi P (x,) iae AP (x,) Ancaras Makcurymy Td
Aopisitoe M P (X)) Tpets kpuTHdia Touka X, - e Todka, ae P (x;) nocsrae
MakeuMyYMY Ta M P, (?) = (. 3arol cnauiol XOXLIGCT) rEoMeTPUdiIo BUpa-
RAETHCR B oMy, w0 M P (r)) cuajae nicaa nepuol Kpuriunol Touky .

Mepua cranis Blap06lum‘rﬂa HOUNNACTHCA B TOUIT X = () 1 NPOCTATUETHOR
Ao reaxn L Ha wil eragli rpannyInm apoayKr nepesunive cepestini

MP () > AP, (_‘(,-) >0, 0 <y <X

pyra cTajist BUPOGHUITBA 31TaXOANTLCS MIXK APYIOI0 ¥a TPETHOIO KpH-
THHIKMIE TOYKAMI, G COPCANTI IPOAYIT HePeniilyve rpritrmii, a octamni —
ARV

< _l‘x' L X’

all

AL (x5)> MP(x;) >0,

Tpersn cranist BHPOOGNRUTBA POIMIBIVETECS 11CAS TPETLOY KPUTUYNOT TOY-
KIE, A6 CPinansi RpogaysT B e

MP(x;)<0, x, > X;.

2.2. E/‘\ACTH'-{HO.CTi BHOYCKY
TA MOXAUBOCTI 3AMIUEHHS BUTPAT

Ao BUOVRIETHUA UPOTOPLEHIA 3MIA RCIX BUTPAT, TO YOBOPSITH MPO 3MIRY
Mactabis supoSaUUTBa. 311N HOR ' 341 NeBIa Kracihikais TexIeroriy-
X Hpolectnr HHp(_)()]E]-HiTHZ\.

Hpurveremo, wo v nesutit Tosu npocropy surpat X yar BRTpatn ablib-
WyThes b aacwTabl o (o> 1), nalynaoyu anavens o = (o), . Bupob-

FOIITRO XRPAKTCPHAYETHCS CTAUM J10X0/10M Bijl PO3WHPCHHA MacTaby, Sruo
BIHOVCK HPOAVKIUT 3pocTtac ¥ Til camifl npotopiud, 1o i sirparn:

Flox)=al (x), o> (2.7)

Anacloriyno Bupo(\llmll'ﬂlo XAPARTCPRIVETLCS IPOCTAUUM (Cl'la]lHHM) no-
X010M BIA POIWHPCINGT MAcITaby, AaKme (ioro BIPebinta PYIKILL 3pocTaE
v OLABIUIY {Mennyii) MIDI, JIK 3MDIOIOTLESR BCT BUTRATH

Fov)> of (1) (Fav)<al (x), a>1. (2.8)

Y OPIIX fOUKaX NPOCTOPY BITRAT A Bupodintia hyvikiis MOXKe NGROITH
CENCIO-PIROMY. B OMIAX TOUKAN MATH 3POCTHOMIE JOXET. B 1HLHX = Cnaguii,
v 'J'})l:'J'IIN — cramul JJORAIHINM HOKAZHHKOA JRONOIY 611 PO3WNPECNIEY MACHITA-
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Gy BUPOGIHUTEA, BUSNAYCHKN Y AeRXi{ TOWL X (1pOCTOPY BHUTPAT, ¢ eACTHY-
yicTh nupobusurna (160 cyMapHa enacTUMHICTDL srpoOruyTRA)
y a OF(ox) . dInF(av) (2.9)
g(x) = lim —————— = — :
(x) a—i F{ax) oo ast  dno
T0GTO eNacTHWIICTy BUIVCKY 1M0JI0 MapaMerpa Macwraly 0. 3 o3paMcivis
(2.9) i crnppimtowens (2.7), (2 8) pupansac, Mo » pasi cranoro (3pocTaso-
10, CTEJHOTN0) AOXO/Y Bifl PO3NIMPENIIS MACITAGY BUPOBIBINTBA LAACTIIICTL
g(x) BiAnoBiAo HopIINe (6iabine, Memie) opnnull. Bpaxosylous, 0o

I () L IF (o)

e Za(a,)
o (o
MIEMO £(x) = (LTLTO&I—) ’_E)(u ) =
c im0 DI L (e () () (2.10)
a—1 ]"(U.t)..:] a((u') ! }" <r)
T06T0 g(x)= - nE MP (x)x; . (2.41)

Flo)o

Buanamo eaacTuauicTs BANYCKY MOAO 3Milln BUTPAT i-To BHAY (eaac-
THUHICTL BHNYCKY 3a akTopoM 1) ¢ (x) ax
o (a)

(1) = = - MP (x). (2.42)
& (v) F(x) ox; F(_r)j i (¥)
Toai pisyicts (2.11) nabyae vprasny
e()=Sg (1), (2.13)

1=1
TOGTO CAACTHYINCTE BUNYCKY B AOBLALNIIIT TOUI € CYMOI0 eACTHYHOCTEH B3
MycKy sa BeiMa QarTOpaMu B 1 TOYI.
Tlpuxcnan 2.1. Hexadl Bipobsita byrians 1 e oxHopiaow gyrkbico crenera k, To6ro
QU5 BUX X MAEMO F((L\'):(Xh F(x). Toat sa teopenow Liiacpa npo ojutepyani Ppynxit
BHRGHYETLCS PIRIMCTL

I ir.'—(")_r = kF(x),
=gy,

£(x) i 7 ﬂ'_g'\) v = k.

iaxn = —l—:m -1 (.),'(" |

TAKHM DIBOM, CYMARHL CHLACTHUHICTD GINOPLAHIIX WHPOOINYLX Y RIS e 3RKeITh
B2 KOMGIHARIL IopaT 1 I R > F Maeso spoctaouy, Ipy k < — cnaany, xnpl k=1 -
crasy cexTHRMICTS BLL DORMLHP NS MACIWTAOY BIPOGINIITLA,

3oxpeMa, ocKiabKH BHpolinita pyiklia KoGon — JMyriaca € ouopigion
Pynruicio creneirsa §, 60 ana A0BiAbIOIO o> 0
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A Y () = oA KPP

O BOHA OUUCYE TEXHAAOTIN0 31 CTa010 &PectHAKICTIO BIT pO3TIUPEIST MacWTa-
Gy pPOOTBINTRA.

MoxauROCTI 8aMitgeHHA BHTPAT £APRRTCPUSVIOTH TEXUOJIOTIMITHIT ITpolec
BIPOOUIINTRA, a o1ke, 1 DYUKINO F i3 60Ky pizimx KoMGiHauid BT (haxTo-
PiB, 10 TOPODKVIOTEL O/UIAKOBI YMOBH BHIYCKY BPOLYKIT. JIOKANBIOIQ Xapak-
TEPHCTHKOW 3aMIICHNIA MDK BHTDATAMIE 3, T4 Xy KOJH BCT iHMN MiTparTh
IALTHNMAIOTHCA CTanuMK B TOULI T 3 [D, € CraCTHYHICTD 3aMID[eHHH o) (1)
MK BUTPATAIMA 1 Ta J, 1O BH3IAYAETLCH BHPAIOM

dIn (_x,- /_rl)
dln(MP,(x),/ MP;(x)

oy (x)=-— ) LJ=1 .., m (2.14)

Eaactusnicrs 3aMimens oy (x) A3t BUICOTKOBY 3MIHY CIIBBIIOEINIS
NUTPAT, MOATElY Ha BYICOTKORBY 3MHY CMBBLAHOIMECHNA IX TPpalnYHMx 11po-
ayktis. Hpy uboMy anak Minyc y pisnocri (2.14) 3abesneuye rukonaumns
tepisiocn Gy (r}2 0 B ocobausiii obaacr D.

CeoMeTPI M0 eXACTHUNOCT] JaMilLeINIS XaPAKTEePHAYIOTh KPHBNTY i3oxsauT,
10 G MIOKIHAMHE BHTPAT, HeobXiannxX ang 3a6e3meycnisa Toro caMoro pisna
BUPOGHIILTIL

[Q(qo):{xe X :F(.t.‘)zqo}, (2.13)

e r/o — 3ANannit pigelb BUPOGINUICBA. TAKHA TUHOM, IBOKBANTH € TiNepuo-
BepXUamMi pisna dpyuxuiv F oy npocropi X.
Jlndepennnonams p31onXK i30KBAUTH A CNisBLAIONIEIIS
el h M
-1 (—)I‘ (_t’) *® .
LA = ID (. — - )
D 5 = S MP (x)dx; = MP (x)(dx)" =0. (2.16)
1=1 1 =1
stkino Bei purpaty pikconani, kpiss sierpar daxtopie i ra j, To 3 (2.16)
saesa MP (x)dx; + MP; (x)dx; =0, 38LAKI KPUBHIU d.ril/d.r} 1A I30KBANT]
MALOTIs BHT R, '

d_[’. B l‘\’lP}- (L) (2.17)
Sy - Ny ) )
{lr'l RIS T ERTIR ! Ij ! (l )
Taism vnnos, 1s supasy (2. 14) yunamrac, o
P dln (— ((/-l'z ./.d)' i )jamm_,m_m) (2.18)
;i (£) dIn (x‘,u}-)

3aVBIOKMMO, B0 IIGKEAITH 1110A1 HasHBAIOTHCA (le BUPOGHYYMMH rinepno-
pepxusami GalayxoceTi.

Apasiorifno reapii criokipania aGeoAIOTHY 3HATEINT KPIBINT d.r,/(/.l'] na
L30KBANTI MOXIA ITCPAPETYBATY 51K TPARHYHI HOPMIH TCXHOXOFIIHOTO 3aMi-
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utenns Qaxropa J PakTopoMm i:
MP; (x) _ oF (x)/dx,
MP(x)  oF (x)/ox;’

MRTS;; (x) =

ITpukaan 2.2. s vexnonoriy Ko66n - Jlyraaca F(K, L) TPanudni BOPMY 3arIICH-
us Sy ) mpeunxamrwaos (xnpolmegnne honaamn) i kamraay (donzis) Sg.p Hpaueo

K _DEPL _A-BK. o dl K _(1-BKY
BoL K R o)

SLK =T T 9FjaK T CdRk T arjoL
At —/}\~ =k koodinicnT doupnoabpocnocti npaui, WO XapaIEPUIYE KIMLKICTL ol us

(s0pobuHYOro xaniTany), Sk NPHIAAAL Ha OMNIUN IDNY .

PoarasiieMo nuTanis npo eXoHoMidny ¢PeEKTHBHICTL BHPOGHUUO] TeXHO-
JOTit, MO oImIcyeThes supobinyuo gyiuxuieto ¢ = £ (K, 1., M) . Ocxranxu
NOXAZMKHKY ¢PERTHRIOCTI — (¢ BIAHODICHIIA PEAYALTATY 0 BHTPAT, MAcMO

/

TPU OKPCMIIX 63PO3MIPUHX 1OKA3HUKY epeKTHBIOCTI: 7? q?

7 / K / 1\0

q. Gy - L 4749 : inaana (ryr

W = FAPOAYKTHBHICTD 1tpaill, =-—— — — MaTeplanoBiuiaia (1¥7 ¢y,
0

— ¢ouavein-

nava,

M /M,

K,. Ly, My — 3navelnsg nuANoBIiAHYX XapakTepHeTiR ¥ 6a3ncioMy uepioii).
0 0 0 -
3wraabuy edekTHBHICTA BUPOBRUUOT TexHONOMT £ MOXKIA BBECTH AK Ce-

peulill IHAeKC OXKPeMiX HOKAZIMKIB eerTHRIIOCTL. 3oKpena, A48 TeXU0Ior

Ko66mn — [Ivraaca

F(K, L, M)Y= AK®[PMY, o, B, y>0, a+B+y=1

A0ULABIO £ pi3TAYYTH 8K Cepeane yeoMeTpIYNe OKPeMHX YACTHHHHX 1HOKAS-
HUKIB B (’Q)CKT“B]IOCTII d)ﬂKTODiB BHPO6I[IIIITBB:

ey a s {3 7

e[ a9 ) [ 9/9 /g )

KiK, | \ 1L/Ly | | M 7, J

Izoxurinanstmu nupodimmiol pynknii ¢ = I {1y, 1y) HasnBaOTHCR JiHil Bait-

6inbiIoro epocTanng I v NpoCTopi BUTpaT Rz, G IIPOXOTATH OPTOTOHAALIIO
A0 il isoksant (k. niniil nyabosoro 3poctanisa gyukii F). Qckiabki
HANPAMOK HAHGIABIIOTG 3POCTanist F 343aCTLCS BEKTOPOM FPAlNYIioro J1po-

3F  dF
aykry MP (xy, 1)) = f)—, AT

oxy ' ox,
e PIBHAINIS i30KIinanell Mae Buras

d.r, d-l"z

! = . . .
(0Fjax,)  (3F/axy,)
ANaNOFINIIO BUANAUAIOTHCSE 120K NNATT 75 BUNAAKIE TPLOX Ta 0iabinol
KinbKOCTI BHpOOIRINX PakTopin.
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, D € rpadienTos YNkl F, audepenias-

murof pupubunael pynkusi F(K. L)= K
= AR, B>0, A>0nmpu(K, L)e lroxninani
€ R? 1SOKBANTH € CTCACHEDIMI TiNCp-

Ipuxaan 2.3. g sysasmmonina- A &= (\/E)L
VB

Gonanu nntasay AK ubo qy = const,
a0 K= D,
Kpani toro,
OF _ W F OF g E

K~ UKL

TOMY 130KIDIBAT € Poas’ssKkaMy J-

. . [30KRaBTH
deprunianyuoro pinuanns
Kk = Lar, 0 L
o B Puc. 2.2
TOOTO MAOTb BUEASLA r
K= \f% 1’ +cC,
e C = cTany inTerpynanns gooro pirwsniug, CivM'i j30KBANT T3 iR0KAIHAACKH MY TLTHN-

KATRBIOT BUPOGIIHOT Gy manT 306paKCeHo Ha pue. 2 2.
JaYRKUNO, U0 L1 I3CICNTHARL, AR TPOXOANTD YEPC3 3adaNY TOAKY NPOCTOPY BITPAT

- “ . o ,2 . N
{Ky. 11,), cTana C= I\(f ~ =15 Hatinpoctiva sogaivady upy € = 0 mac uraan NpoMe-

#
ws K =1 %, L =0, vo myxoamn 3 Touxi (0, 0) (oo, pic. 2 2)
2.3. OCHOBHI TUITH BUPOBHUYKX ¢YHKLIM
Hapeemo upitksany waitimomispemnnx THais sUpoSinuix hyukiiii. 3avba-
HKIMO, 10 NQIIONT (PYHKIUT TAKOK WIHPOKO BUKOPKCTOBYIOTBCA B MAKPOECKONO-

MiUOMY MOARAIOBANI, ade B IPOCTOPax arperosatnx (36iabiienux) RuTpar.

Mpurxaan 2.4 Cuinfina eupoSnnua dywxnia). Ua dbyukuia Mae ourasr ¢ = F{x) =

S tupyE o Haxy,, =(v) 2 € RY e koedblicnie (mapametpit) g, MakoTs
COHC FPAIIHOTO (ISHBHOMO NPOAVKTY i-X RUTPAT, npniomy g, = MF; (J‘):ﬁL>
>0 =1 ... m. o,

Bona 0,1HOMCHO € OBYKI0I0 T YIIYTOK B HCCTPOTOMY PO3YMiHii (hyHxwUie . [30kRaNTasMU
ByrKw F o rRepniIomsnn BErasay o, + .+ &Yy <oy Gy > QL isoxainati € npore-
ML E R DI snouIposenio (a2, ¢yz, ... ay,2}, 22 0, OCKIASKI BeKTOP (“) e 7
¢ ROPNAAIN 40 TUICPTLIONIMN — 130KBARY yvnrknif F. '

EgacTitnicTs supobpunrsa npyu annipifi 1exnoa01i o140y

NI L E()
c(x) ’:)E, (x) ZFmMAL 383

A CACTUHNOCT SAOMIUCHNS — HCCKIMOICHNI,

c(-_,(r)=oa, i*y.
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Ipsixaan 2.5 {aupondina hynrnia Modedi saumpanu—gunycks JAeonnvesd (supol
nura hpakis Adeonnm s Lo $ynkuia mac wirxan

XAy A
_ . . . R o _] _.A » _ s )
g=F(v,xy)= nAm( P j K3 “('l')uzl.m e R,
ol 2 "
e NaPaMCTP €, U KIABKIC M0 BUTPAY Mty £, HEOOXIAHNX 1551 BUPOGIBINTBAR O1HICT oumili
npoaykxit (g, > 0).
TataM s, g PYprIs Jlesnrnenn oJUnuaco
GEoyg=c¢F(x). =12 . m

Leowpapiastit dyvukiti Jleolrneny ¢ mieplionepxul MaPaACALH] BCY B SO
M

e R n.\'( =0

1=!

- oy S o

LaoBX ApoMeld JlconTueRa fX = (X )x—l m € N — =
=h I

|

dR” =

2L :le_}
< Con
[{pic Texronori JIFONTLERR C120THYROCT] 3aMIlLLCHHA ajy. 4 ¥ J € HYJABOBUMME, I £.14¢-
THYMICTE BpoOHIUTIY €(x)=1.
Mpuknag 2.6 (supobruva pyiusyis anansy cnocobis supeOruuol digasnwocmi (#1upod-
nuMd YNy Ka)«mopotyuuu))}. [1x dvHKIS Mie BHOHAN

p
g=F{x)=Y oy,
o b=t
AC GMIHHL _t/‘\. B3AODOALNAKITD I\/'.\[OUH

2, .
l Cppyp Sa5 1002, 0w
=1
Bora nan’sayna 13 0029010 MaRCHMIRANT BINYCKY RPOAVRLUT HANPUENCTROM MIIAXOM
WGPy negiUesnnx mrpur {(pecypein) npn aHanisi BUPOGHNIYOT AiALKOCTI N MekaX
Jauiioro nporpamyiuis .13, Kantoposnua.

1z P
Yooy oomaxs Yoy, Sxpo o=, moy 20 k=t L, p.
kst k=1
TTapasieTy p NUPaRTEPIAVE T 10 CIetofin BIPOOHIIYOL ABIRHOUT, IMUIKL J) TOILAYC
PIBCISL THTCRHCIIMOCTS BIOPHCTIENs ciocoly &, ge R = 1, ol PAMETP (4, XapdRICPI4ve
RUNYCK MPO YR UPIGunam et rrencsiocn wnncofy (=1, m), X — RLILKICT,

GARTOPIB WY 1, MCOBXLNIN NPR GANIRYRITT ITTeHcaniocr tocooy k.

Kopry toxsary supodimnal Gyvnratii Kantopossaa upic p =2 1a =2 1MOoXasadw Wi
prue. 23 Jls mypoduiol Pyl Kanroporstaa eaacenaicry supodinnto €(x) =1, a
o, =0 (r=])

Upukaaa 2.7 Cuyaumminixainuas cupotuan ipysxigin). Ls pyuxuwis Mac wirrsi

= {vV=Q -[‘1 B‘_‘ f",,, (- i
g ()= ety vs (_1,):____”‘ c R,

IRV

Jleonrses Bacwas Bacwavorny (nap 1906 p)d AMCPIKINCRANT CRONOMICT POCLt-
CONUTO HONDDRCIBNDT, Ay peas Hobeinennor upeai s vkonnygie 1973 po, npiey eerot 4a
NETOUL «gIAPaTil - BINIVLK» |

*Kayropowsen Jeonin Bivaaifiomen (1912--1986) - pochiicbrinil maresarit ya cko-
HOMIUT, PO3POGIE TeOPIN JHNRATG (POTPANyraitst 1 §Tore cxonoMMINX 3 (o0 VR
Aaypear HoOwnng kO npeant o cxarosixn 1975 p., BPNCYIKEROT 32 Teophin 7M. 1Lh0-
TO BUKODUCTHIINSL PLeypeis.
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se wapamerp fy > 0 € xoedinienToM muay on-

MIDRBARMSL MPOAVKINT, d tpaneTpn B, > 0 - X2 L Haxun
CAACTHHHOCTEMN OIVORY NPOAVRILT 34 - Soam
rapaMi i, F o= L, Lo apy

, Haxun
at
0y

. din F
€,(v)=~—=f;.
dlnx,
Jia mictpyniaat v taaicrs elpuGHInTRR

2l

e(ry=Y B,
1=]

OTHOWACHO ¢ CTCHENMM OHOPLUIOCTT Dy kuil
FoiToMy npu £{) > 1 MacMo spoctaiony el

DIRICTYS BLE SMIHI MAcIITaOV BpnORUITHY . 0 X
Fracruanoeri saminewsss nurpar Puc. 2.3
dln(rz,'_r ) dln(_r X )
’ ) .
()U (_x):; - = .=, ¥ J.

_(!]n(ﬂ,/‘/. X B r "_rj) - (/(ln By s B, 1 Inx - _r,)

)

Ilpuknan 2.8 (3nzaena gupoineia dhipayra Kooou - lyzaaca). e dvsans

. by I 3 }
v _ _ 1T by - = Joui
p= )=ty v (1) € R
IO OXPENEM DILAAKOM MYALTIIATKATIRHOY BupctInuoT dvirkint, smadl nianonyte oas-
HUERTE CARCTIIOCTT RUPOGUHITBA

Ll
()= Y =1
i-1

Po3raaueMo 3aay 3HaX0KAUEA adaliTHUIoT0 BIn sy Bupobinuiai
Byl 53 CTadoI0 €1aCTHICTIO 3AAMIREHISA JUT BINMQAKY ABOX (iaKkTopin
BHPOOHHIUTEL, SKI BRIGKATHMEMO upaneo L 1a kanirainos K. TTopi6na dyik-
i3l BiAITPAc BRKAUBY POAR V PIZHOMAIITIIHX 32CTOCYBARIAN | B AUTAOMORII i
ATEPATY I HASBIAETHCI 1)ym<uic10 CLS (st anrmiicskoro TepMina constant
elastisity of substitutwn),

ITacaMnepen 3a¥BaKIMO, U0 RiANOCHD GABOPIAINIX BHpoGIHMMX (yHKiili
T MOKIA OTPUMATI TIPOCTINGHT B caacTiemocn sanimn dakropin, Criparai,
Ao F - o mopiun wvingug crenena y 21, 1o

F(K, -L):/JF(%. )= 10y (R = F (k). p=k
Ae noka aniuna ke donaposopoenictio upaid.
OTxe, MAaEMO TaKi BHPIsH FPANGIIK HPWAVRTIR

% 1 (k) - /.Y/’(k)f; = 1My (kY k(R

%z Yrrond —ogy-d "
K~ iyt = 07,



3BIIKM, 30KDeMa,

aF /oL [(R)
Sp = MRTS ; =2 £ 0% I
K KL AF Ak Yf’(k) k. (2.19)
TaxmM mnon,
din(K /L :
oy = —J In(K/L)y __dksk (.30)
dln (MRTS ) dSk / Sk

AUQHOrPIO, BRIHAYAI0YN O) 4, JETKO NEPeRipUTH, WO

g, 0L K-

Knae vuopiasnx CES-dgyinaif sagopoannge andepenniansie pisnsuig

dle/ k
I‘)/ -— = 0 = ronst,
13 AN K

ABINKM
Sg =CE'79 C> 0,
de C crana iTerpysanns.
[Mipctanasioun ocramifi pupas v (2 19), suaxoanso
C‘/‘J/ c - /( ) /\’,
HO!
JA S

[ CkVO i
Inverpyoun octannifi sypas, Maemn

abo

Inf = ———dk—A:ﬂ—-}nC( ot )
! ijq(;‘k""’ - Hko +c
ae (g — nomiibla aoaatna crana (crana inrerpybsamis).
Ok,
Yo

1 (k) = (} 014()_1'

afo, JIoBePTAIOYHCH 10 3MIINIX K Ta L, OTpUMYEMO
e
=F(K, L)= [ o1 o=t a7,
=P D=Gl s el
Hoanawpnm
i-a i T
p::--———-,-T:a<1 SO =4,
MATIIMEMO TARUA 321aabniil BUrAsy supobiol ¢ymnoyy CES:
. - P ..
9= F(K, 1)=AleK ™+ (G-a)?[7°, (2.21)
&0

e TapaMerp MacumTaby suMipiosanna A - goaaTna peanunna (ockinbku
q — BMOYCK IpoAVKRi i ¢ 20); vy - creninu oanopuuiocti (pynkuii (v > 0),

amapameTp p = 1zoy 1 napaMerpon sazsnienns. Iapayerpy o 12 1 -«

¢ NAPAMCTPAMU pc%nozli.u_yu

Saysuiaimo, wo npy 0 <y <1, p> -1 dynxnis CLS 3310B0AbJ15¢ BUMOTH
31 4 neorasarunol pHpotuol dhrynunii.

3 vpaxymannaM nonepeuivoro 1ag Ppyuxnii CES (2.21) noxazumias enac-
THWIOCT] £ Ta O BU3TAYAIOTLEA K

1
J+p
KpiM TOro, esacTiunocT) BURVCKY 33 (PalropaMyy MaloTb BIIIsl

Koo 00T

. La} _ _ -0 ,-p _ - T!
EL=Far --y((l a)L )[a}\ F(1-o)L } ,
UIO NIOBY JIAC HABECIIE BINE peayabrary

e(K, L)=y, 0=0g ) =0 =

(K, L)= g +¥, =7,

Bunuxienis veopli pupoGnuuux Ppynkuii 108 A3Y10Th 3 1108800 CTATT
aMEePNXaNCLKUX yuenux - eKoHomicra Il. dyriaca 1a marematuia . Koo-
Gut. Y Wit CTATTi eMNIPAYHUNM ULISXOM QOCHUIKVEARLACh 3a70OKUILTL MiX
FATPAYYBANNMU TIPAUCIO Ta 0OCATOM IPOANKIUT B 0GopoIntili npoMucaoiocti
CIHA. Byay suxopucrani ¢ratcrian gani 34 1899-- 1922 pp. 1a nocran-
AE€HT TAK] ganaui

1. Busnsyprn napaMerpunigi xaac Oy, skuil naiéinmy rouno nabau-
JRAE XIiabXicnl cMmBRianowents MiX BROPAINMH XAPAKTEPUCTHKAMI BUPOG-
W01 Ais1AB10CTl.

2. 3a A0UOMOroWw METOMIR MaTEMIATHIUO! CTATHCTHKH 3NAHTH YICIORI Na-
PaAMETPH, 1110 JaJAIOTh KOHKPeTny (PYNKUI0 LHOIO KAacy.

3. Hopisngty Teoperwuni pesyumiaTR 3nadelus Pynkitd 3 Paxruyimma
BaNIMy.

J. Kob66 sanpononysar pypkiila nurasny Q = AK B, ne Q — obear
mupabaenol npoayxuit; K -~ ocnopmnaiy kanivan; L -~ surpate npaui; A, a,
f — wicaoBl napameTpH, gki BIANoBigants yMonaM A >0, x =0, 20,
a4 fi = 1. Byno cxirazeno encremy perpeciitmix pisisinb In Qp = In A+ «ln K, +
1B, 4, 1899 <1922, ae Q, K, Ly — tpakmnym snavenus sij-
HOBLIMX BEINYUN V PIK £, 2 €, -- BUNAMAKOBI HOXUOXHM cnocTepexcyp. O
moRaliust napaMerpis A, ¢, f UpoBORRAOCH METOAOM HAJIMEINNIX KBIAPATIR,
TOOTO MINIMI3AIEI BHPA3Y

1922 )
> (O, -lnA~alnK, -BIn L)
t=1899

'Cobb G. W., Douglas P. H A theory of production 2 Amer ¥eon Rev. - 1928
March - 1P 139..165.
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Ominkat san purasy A = 1,01, «=0,25, f=0,75, i, TakuM URHBOM, DyiK-
i Q nabymana nuranny Q = F(K, L) = ,01K0%1075 IopiBnaits wea-
wnm F (K, L) is daxrnannar smamennsiiy Qp va F (K, 1) Gya mop’a-
3000 3 mepiofaMil JeNPecit Ta NOARABACING AIAOBOT AKTHEIOCTI.

Hi pesyantatin npruepiyag ypary CKoODoMIicTiB | MATeMaTlKIR TAa ¢Taau
HOLITOBXOM /U1 POIBITKY MATeMaTHUNGRO MOACTIOBAIINA €KOIOMIMHIX SR
L exonoMeTpuIL.

3 1aiinpoOCTiMOro MOPIBIANBIOTO A3y THHis supehiuanx Gy, ma-
BEACHKY ¥ IPHKAAAAY 2.4 — 2.8, munausators Taki sucnosry. Jhuiina rupob-
HUYA PVIKIEA NPHRYCRAE 1i0ifiiy 33ACKINCTD BBIVCKY BIUBITPAT, & MVALTH-
HaikaTBIra BUpoGsia qiyioais Bepaxac srorapud™ BHTVOKY SIK Ainijiny
dvinatito morapndsa sutpar. Bupobiuua dynkiiia Jleowrbena € oanieo i3
ABAAUAX HPOHOPITT, KM BUSHAYAETLCS KiJLKICTD BHTPAYT KOXKIOIG Ry
Aas BUpoOHIITRA oju el oannsni npoaysnii. Bupobunua @ymans anasisy
BUPOGNIUOT JNRABIOCTI V3araauBoe (hynkiuio JeonThere la BIMAIOK, KOIN
jcuviors poegenenTapuux upouecis (aKTHBNOCTEN), KOMOINIT 3 SKMX MOME
BIAGYRATHCS UPK OYAL-KUT nenyUuymil inrencssiocti. Bunyck upu onu-
WiBif irTencurnoeTi Ta BUTPATY, HEoOXIiANT 1A GAMIITI0 MTEUCHBIIOCT, diKCo-
BANL, & 3aradb)il BIMVCK | 33raanil BHTPATH 311aX0A8TH POCTIM HIALVMOBVBOT-
HIM BHNYCKY T RMTPAT BijQIOKII0 L1 KOKNOT aTumiocTi P BHGDaIX
SHTCHCHNTIOCTSX

Bupotmny Qynknizo CES MoKNA POICASAATI SIK 1TERHC YRATAALNCHS
BUpoOIRYUX Qynrust Jeonrhera, AAHIHKRY Ta MYILTHILIKATHRINX Y BYUAAKY
ABOX (PaKTOPIK BUPOGHNITLA,

Tax. sikuio apamerp p npanye ao —1, o pyukrvs CES nabanxacrres 10
Aindiinol mipobustol Gynkuil (o = =) mano p — 0, To dGyuxmia CES npa-
MYE 0 MYJABTHNAIKATHBIOT spoBiyol dynkuii (o =1); aKuwo p— e, To
dbynruia CES nadbmikaerses o Gyvuxnil Jeanrvepa (o = 0).

2.4. MOAEA] NOBEAIHKY ¢jpmn

MarteMamidine MOACHIORAINIST BYPOOINIITIA MAE BPAXOBVEATIL AKX BUYTPINM
VMOBH BHPOGINMIN JIPONECIB, TAK § 30BHHNIHT YMOBIL — CEPLAURHINE NPAMOT AiT
TA CepeaoBHRIle tlenpanMol Aif. Lle 3VMOBJIOE HUABY €KADUTIONO KOMIJIEKCY MO*
Jedeit aavirocti ianpuesersa {PipMn) y ThX i THX YMOBAX, TPH TIX M
TN BPIViEInax. Baxonise 3nauenns tyT Mae yBara Ao paijonaaizanii no-
HEUTKY NUPIPREMCTRA — 00 ekl 6ik ornMiznul npouecis BirpoGnyuT-
Ba, ONTHMAALIYS PO3NOALAL KOIUTIB Ta B31opICTAA Pisynyx paxropis Bipad-
T Bi.

Hadinounspeninmmi € Moheai pisnosaryt ipmMit, 10 OYAYIOTHCA 113 TAKHN
HPUTIYULEIAX

. Texionoriani yMoRY BHPOSIBILITRA OIRCYIOThCA BHPOOHIMOW (PVIIOLCTO
g = [ (1), gRL Mac HEBUUIT KoMILCKe BAacTHROCTET

2. Bpaxosyethes MOXKIHBICTL IPME BICIKBATII Ja Uiy ¢Bact NpoayKuil Ta
Ha i gaxropin supotninrea. 1IpH UboMy BUNNKAIOTL Prani MOAED], TOR's-
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i

B AK 3 VMOBAMI JOCKOHANOT Konkypelil, Tak L3 PI3ITME THAMY [0
CROTANOT KOURYpeIi. )
3. BpaxonyeTses nassiicts pecypensx o0Mexenn. [Ipi 1oy sanBinal
POIPIVAIOTL KOPOTKOCTPOKOBL MOARNT 1OBEIINKU dnpiit, Kot flioTh pe-
cypeii o6MEeXeNIA, Ta JIORTOCTPOKOBI MOACI, KON YaXi OOMEeXKCHIIS 11PAK-
THHUO e GepyThed /10 VRAri., _

4. Metow isabioch GipMIt € 3a6e3nesetns MOKCHMATLIIX HpiroyTiais
260 MITAMIZINA 30NTKIB, KO PIPMA OPIENTYETHES 1 JOCATIICHIA CVTO c{)inan?
coBOro yenixy iy esoei aigasiocri. Shano ipma aanikaniena i 3apotoBanin
ALANIOFO CerMenTa PHIKY 322107 MpoAYKUiT, TO 7T MeTOI0 MOXKCE Oy T3 MAKCH-
Mizal(s BUIYCKY NPOAYKUIT TPI 06MEXCUIAN 1A BiANOBI it proelis BIPOG-
mranx Buaatkis. /1A gipsy, opientosantoi Ha 3abeaneueuna IeBHOro pinis
NONMNTY, METOIO MOXE BYTH MiniMizauis BUPOOsIKYIX BHAATKIB IIPY 3ANANOMY
PIRNE BHITYCKY NPOJLYKNIT.

[fpit MO6Y 0BT KONKPETIHX MOAECH BOBEANIKY PIPMI MOKYTH BROJUTHCH
TAKOX Pisli onoBmoBaILLI npunyuenys. Hanpukaan, anatia Moxe BeCTHCS
3 ypaxyBALIAN (pAKTOPA MACY, (e TUILKI FPAIHIIN, a i1 cepeinix peaniun,
MOXKC CTAABIIILIE ONICYBATICA TEXNOMOTIA RHPOOINITEA TOILD.

Po3rasiemMo st P OALY 3 DaiinpocTiliuX 314 Goproio Mofesels Aisan-

nocTi dpipmu. [py sanamit mpoGuril gpynxuit g = F (_q, .. x, ), 3aganii
Wi 1a Hpoaykino (yMoBa A0CKoBaol KONKYpPelUil) Ta 3ajainix niuax ia
daxTopl nRPOGUULTEA, 1O BH3IAYAI0TL GYHKLI0 BHPOGHHYMX BUAATKIE
C(q) ' Bin o6eary BuNycKy ppoayxuii g, HOTPIGNO CHPHMYBATU POGOTY BIOO-

POM ¢, 1 OTAC, 3§ BEKTOPA BITPAT BUPOGIHTIX (PAKTOPIB X = (x; Vet [3“06

OTPHMATH MAKCUMAABIHIT IPHOYTOR T, AXMH € PISIBIEIO M A0OX0A0M R* 7a
riaticas C. BEOKATIOMEMO, TIO POATAAIACTHLS JAOBIOCTPOKOBA 3a3aMa BIPOG-
IINTBa 662 DOMEGKEND 1 AOCTVINIGT 06car BUPOGHHYIX PaKTOpin

TaKAM WHOM, 304244 J0JATAE B MaKcHMizand Gynxuii npnoyrxy

n(q) = pq-C(q) — max (2.22)
BUGOPOM ONTHALUILHOT KIIBKOCTT BURYCKY NPOAYKIT ¢ 32 yMoBH
g = F(x)- (2.23)

Buoisiny r poarasa rpaniniig sugarkn MC ()3, MC(g)=dC(q)/ dq,
. N » 4 -—
MACMO VMOBY OUTHMAIBLIOUT] BIINVEKY ¢, TEPHIOro NOPARY dn(q.). "dq =0,
FAK BI0 UL ONTHIMJAABLIOTO BHOIVCKY HPOAVKIUT ¢y 111 Mae Jopisitonraru
FPAIGIMIFIEN RIATIKAM:

dC(q.) 5
=MC =t (2.24)
) ! f
4 (1) dy
"Bi;| aura cost BiLLHT K.
PRij aurt, revenu¢ - S0XLL,
W aur. marginal cost - EDDITURT BUARTKE
53



1HpH UbOMY 3a YMOB JOCTATHOCTI JIPYTOTO NOPSAKY LA ONTHAYMY ¢, [pa-

W BWIATKH B TOYUI ¢, MAOTh 3POCTATH:
aMT (q.) d*c (9.)
dq (qu

Tarim YoM, ONTHNAITBII BUTPATIY hakTopis X, B sagayui (2.22), (2.23)
MOXOTA OTPHMATH AK PO3B’AJOK piBustist ¢, = F{x,), Ae ¢, BHANATAETHCA
vyomass (2.24), (2.25).

Poaraanemo sunanok, koan C(q) = Aq[ F uoe XZPaKTePUUM ST ORMIN-
P BIpoGIULX hynkii. Toni n(q) = pg — Aq1 7k Sxno 3n6e3neuyeTnea
cTana APORTHBLICTL Bif wOlavweIms MacnTabin nupobnsuTsa (k= 1), 10 3a-
JEXNO BIA 30a4ClL NI P Ta napaMerpa A MOXAWBI Taki BHITaAKW:

1) p< A. Tont apubyTok Bix emnuil i pipya Mac TuM GLTLIUI 3ORTIH, YuM
Gianuntil sunycx npoaykuii. [1pn jmoMy onTHMaNsIuIM pUtenlinM ¢ He BUPOOIATH
itpoaykuito (10 zaificienns aMin Y CTPYKTYpY, TEXI0A0rT Ta JisiabBOCTI hipMi,
0O HOARTIUYIOTH T CTan), 1o jiae Hyabosi 30UTKM | TPUOYTKE;

2) p=A. IlpuGyTtok ROPIBHIOE 1YICBI NE3ANCKNO BIg OBCATY BIMYCKY
npoaykuii. HeobOximya yMoBa ekCTPeMyMY BHKONYCTBCA B KOXINH Touni,

3) p> A NpuGYTOK TAM Giabimiy, 4 61abHnT OGCAR BITMYCKY NPOAYKI.
Heolxijina YMOBI eKCTPeMYMY, AK |V BIIAJIKY 7 < A, 11e BIKOIYETbCA B XOANTH
TOYIL. TOOTO 34 OGMEXENaCTi PaTtopin BHPOOGIHLTEA JA/IANA JI¢ MAC PO3B SIAKY,
Hoja10411 DOMEXENTIH Ha MOKAUBUE 06CAT BUTTYCKY veped o6sexcuicTs dak-
TODPIB BUPOGHILITRA, CHiA BHOUPATH MAKCHMAABLIIO MOX.THBE 311avelniss ¢ Ta X.

Hxmo sadeanevyersest edernsuicTs sig 36iasmenua Macmtabis Bupos-
nursa (k> 1), To Touxa, 10 3WIOROABIHC NEDOXIAT YMOBI ONTHMAABLUOCTI,
jclve, aie 1e TouKa MiKiMYMY UpuGYTRIB, a ne MakeMyMy. [IpubyTok v Tasui
U eMIHi Hus Giabuiil BUNyCK IpojyKUil NpaBopyy Bid Liel Touxi, THM
GiasIE IPUOYTOK. 33AaUa Te MAC DOIB' AIKY, AKUO OOCAT BUTYCKY NPOAYK-
it e o6MEKCNHR 3REPXY.

Fgxuo Mae Micue Grgina ederynsnicts Big aGiamuenna MacuTabin mipobd-
nuuTBa (R < 1), 1o TIALKIL A bOMY pasi UK ncix anavenisix p 1a A neodxijuii
YMOBH ONTEMAABROCT] BHANANMOTL CJMITY TOYKY MAKCHMYMY MpubyTKYy.
B3 nroMy Buaaky (pynxuis nponosnnii, ulo sicTaase wil npoayxiii p oéear
pinycky g {nps pikcopanx Ninax GakTopis), BIUABILETLUS A06Pe BUBHAYETION,

3acayronye ya ynary Tols ouesnumit paxT, e Gynxiisg nponosniii 30iraeTs-
cst PopPMaABHO i3 GVIIKIICIO, O6CPIENOIO A0 (PyITKLIT BUTPAT. JLIst o4HOPI 1oL
Bupotiiciol gyl npir & <1 (pyuxuis nponrosinii saasernes HopmMyaon
q=(p/ A"

Caia 33yBXUTH, 1O BHEGIP ONTHMAALIOTO 06CATy BHIYCKY IPOAYKIUI — e
e yacTuna pilieuns npo nasysants supotunursa. JApyra acTima piwen-
T TEOASAE YV BU3HAUCT 00CATIR BuTpaT (ParRTOPIB BUPOOINILTBA 3 334!
MiniMisauili saraapigix suTpar. Ha npaxTuni 3araiene pigicmia € eanuM
PIICHIIIM PO BUPOOHWIITRO NPOAYKINT Ta CHOACBANNS PAKTOPIB BHPOOHNII-
THA 18 ocllori BYXiANOT iikhopmanti] Mpo Texneaoriio rIpoedinlTra i PHHKOB)
WHLGY 1 NPovKULo Ta gakropu.
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> 0. (2.25)

rinkn (piprA I pesyabTaTaMu Cy-

PosrasneMo aB’3KH MK 3aaataMy noses! i Bnpnﬁﬂuqux
YACTIONO ONVEIGEO alfadisy, BKmouaiow Teepto ABO1C It D¢ '
K i y JIOTO AlIAstisy MOXKIIA

dyneuil. Likaso, mo aed1onns popsabism HOUSITTSIM OTIYK
1ATH CKOIIOMIYIIE TAYMAMCHIS. ) ” ,
} ; ativo F oo R - e 06OR'A3-

BiszbMeMo A0OBIALIY YIUVTY BUDOOHINY q,ynleuno FiRI=-R, (m”a o i
KOBO TRy ). LIy BUXianol mpoavknii npHMeMo -4-';‘:)\-[111”111“0‘ aj
paKTOP AOPIBNIOE Wi, ) = 1, ... m. Pograated0 3a;1a%)

[(x|2)= F(x)]—inf, ve R, (2.26)

o= (e T BC i axTopis BUPOGNYITRA, & Gl
! KTOD @ (7_:. ) ¢ BEKTOPOM LN
f1¢ REKTOP )i p . . o
MOANAMAE CKATAPUNIT JOOVTOK BECKTODIB. Orwe, (vjw Zj:l J

BYNKIIEID 3aradblinX BUPOOIMUNX BHTPAT: 32151?_1‘4)/ (2}.26) ““j::”;‘m:;‘;;l:b
NPETYBATIL K 3a/ady MilliMizaiil 30nTKi® 1‘HP0(’””_“-‘)TB".’ "1“0]””3\' o,
C - R =—7, OCKIABKI 33 yMomRDRY R = l-‘(_.l‘) ({IC S (9““}’“1‘6‘ illltl;iM'VM\'
MaKCHMIBAILT nprby TRy ). Suadenst sajal (2.26), robro sna 'C“”’r*[ LhiyhY
B (2.26), nositauayo vepes F' (@) i nz\:nmgTW"_t‘i\:O (pyHKiico, cnp
ginnocuo dyuxuii £(x), a6o Gynxuiew gOHTKIB . ‘ L .
If'iavna»(?:gn, o sanavy (2.26) ne mae celicy P0'31F-_’1’|I11UDTH ;I.’l.ﬂ nic!xl};HTqu):irf
Bupo?uumu,\' dynriit, wanpiucian A erta EMHHUX -'j‘I‘_”””i" gﬂ;'%l) 'C['u e
pobmeix dymaiii £, komr £ {ox)=aFf (.x) npH ”03""'::";\7 e R™ ﬁ; e
Ans Takux yinaiii anavenus inf y (2.26) npY »’1_(”3“?1_3 OM) et ]-’om
pernnye 0, ockinbky F(x)2 F(0)=0. AKuo IL"”.‘rOt rE ;»;-;21:{:;””1
(T 1) = F(¥) <0, 1o, oucnnlo. ia ppoxeh! C\U»‘X )—-ooup'll;‘uz-m ‘”””)JM ’m;r
(a¥ | w)~ F (ax) = a((¥iw) - F(T)) upamye A0 e o (e) ¢ '(,\‘, T
AiBiERO-opOpiUnNY ’HPOOHINBIX GyNKuii VUKD SONTKIB ¥ O¥!
skt routi @ e R™ naGynac anavennst 0 a60 —= - R
Hak Aa4al0u aesnki oGmexens ma kac Gyuxiin 1 posranitalo ”“ 111 e
JOAATHT W 1 PaKTOpX, MOXHA yikigiy it CHTVAH, ("“’C?’Ilo' .““,U(l:' . 311_ o
4 MATCMATHUIIOTO NOVAAY MO QiATH 1| (aBHaKd = AONYCTHTH ;l‘- p)ﬁit;bm
Ay pynkiii, wo NpiiMaoTe snateds —ee, I O/TCI_”K‘%T”\T";K“;t‘”ql'm b
A3rAABILY TCOPIO, sk, J10 TOTO K, Mae 3taql! TEXHIMIT HEPERA -riiicvmx .
MoanaununMo epes R poswupeny Rrilicyy 0psIMy (MH0XUHY 2t v
P = R U {-mo} TakKuA HHIIOM, JUILO LA
st (> —eo L+ (o) = e, O(—2) =
F11a Mo R posyMiTHMEMO

w; = C ¢

C(‘.)l), JICORHEITY Hes1aciuM HNcsIoM —oo,
KOWNOro t € R BHKOWYIOTLCS CiBBIAIOUIE
=0, {(—)=—eupn { >0 [T dynxuicro
meGpaxemis o R™ — R,

Ilna nomiGuux ¢ryitcuiii F opianavators cekt
rpagp (miarpadix) Subl:

. pM oD i
DomF = {_re R” . F(x)> —oo} Subk = {(-Y. tye R" xRt < Fa )}

YBRY MHOXHBY Domi 1 cy6-

. o .
e ———— ; 2 i d FAKOXK MUHBR The A
13 wanaycllrs BULTHEAL, M0 CHPMxora Gyiking F (@) ik o

neperaopenss IOura—(Denxenr by 1) & i KHLOK MEKCH0 CIMC agnasx gy Hrrii,
A OTIKE, CAMA ¥ VENYTOIO (DY HKIUER
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Dyykiis F naansacroes YTRYTOI0 (32MKHEHO10), AKULO i niarpadix Sub -
€ OUYKA010 (IAMKIENOI0) MHLKIIO0 B K™ X R

Heraxxo stepeconatucs, nwo Herepepsnia Gyukiis £ ¢ 3aMxitehon. Haman
OCHORNHM 06 EKYOM BiReINtsI GYAYTH YrUYTI 3aMKuieni bynxuii F, sxi € pracim-
MH B TOMY po3ysinui, mo Dom/” # & (to6ro ne NOPIBNIOIOTE TOTOXITO —oo0).

I3 Teopri omykaoro aranizy RnianeaTy Taxki ocHoRIN BAACTHROCTI (PpVIKINT
30UTkin I e prackof YPIYTor 3amrnenol supobuuioi i F.

1. Hepisnicts YOura— @enxens, Fx)+ 17 (w) < (xtw)

2 FT — BAACHa JaMKhena yrivra dyuxis.

3 F" = (F*) = I"(tcopema Menxensi—Mopo).

12 BAacTBOCT] 37 HEINOCEPEIRBO RBITNHBAE, WO KOJH PpyuKIGT a6irIan 36ica-
10TbCA <Fz‘ = Iy ), sianoniani snpo6uuyi Pyrkuil Tex s6iratorses (F = F).

asnavenni nacni;ok Teopemn Denxens —Mopo cBizYnTS PO Te, Ulo BH-
politnya dyuxitisg F(x) nosnicTio XAPAKTEPHIYETHCS CROEI0 PYHKILICIO 30HTKIR
F* (). AKa € m1acH010 3aMKHENOW OnyK.a010 QyNKUicto, 1o MITBCPAKVE BAXK-
JUBICTL 32CTOCYBAYSL B €KONOMIYIIi TEOPIT BEPOGNMIITBA HK 1OKABNHKIR nifIyc-
Ky, Tax 1 IXIX BAPTiCHNX OMINOK, a TaKoX 0COGIURE Micle, AKe nocitalors
ONYKJII MATEMATHYNE CTDYKTYPH R eKOIIOMiuTIiil TEOPIl.

OcKinpkn nouarTa neria eMiof AiHwo-oa1opiAnol Brpo6unIof dyuikuij
WHPOKO BUKOPHCTOBYETLCH B MATEMATIYNOMY MOACTIOBANIT K MIKpO-, Tax i
MAKPOCKOUOMIMITHX ABHI, NEHPUAATHICTS KONCTPYKIHT (2.26) s taxmy pynk-
wif ioTpebye innix dopM punuenis CRIBRIANONIENL BATPATH — BHNYCK. 30K-
peMa, . 5. Kacltnepon [ (8] 6yno 3aNPONONUBANO TAKWE 11iAXiA.

Posraganeyo kiaae F wesig emiux HENnepepRuX. yruytx gyuxuiit / na
optanti RY. Tipunycraerses, mo suoximu X (= {x e R} : Fx)> O} * O,
e F,anim PaxTopu & — nesia‘emni.

PosraaneMo safavy unanyranns RUPOGIIIUTEA 3 BHPOGUNA010 (yHXUIED
Fe F, mo Mac ua meri jiocartu MIHIMYMY BMTPAT 1a BRPOGHUITRO KiJhKOCT]
NPORYIGLIT BAPTICTIO B OANY FPOIMOBY 0730ITUO Guiny nponyxry, sxui BUTTVC-
KACTLCA, npIfnaTe 34 o;mnno) . Toai MarteMatny o TAKY 324y MOXKNA 34-
HNCATH ¥ Bhras i

L1 s, xe X(F). (2.27)

F ()

Snanena ekeTperaTbiol st (2.27) nosnanise FX (w) imasnnaTuMe-
MO cnpsixenon gynknie Kxeitmepa sinocig BUPOGHISGY pyukuii F s F,
aho dynkuieio ’uTpar ma 0ANY OJHNNUIO NPOAVILIT,

Teopema 2.4, Cupakena pyuxyis Kaelowepa F* (w) aidwocno Pynxkyit F
30 e maxi sagcmusocmi:

(1) F™ conesid o dynkuivio, ausnasenow n R,

Gi) 7 — ainiiois-o0nopidna ma yauma hynxyii;

Gid) Py F(x)< (v lw) 0aa neiv x, we Ry ma F* () # 0.

V(D) Hepisnicrs 2 (x) 20 ¢ Gesnocepeuing nacainkom osnanenna /%
TLABALOROT Gyt saaw (2.27), Ockinory /- (x) = 0, nmpuiinssu v ¢ R,
Aanssikoro F(x) > 0, maemo () < (x| @) F(x) <o,
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(i1) Nas poniantoro o >0

lL.x (Otw) = nf .g-\-' [ UU.") = ]l]{ (:( | lﬁ)) = a_Fx (ZL") i

F(x) x I

Hexalt o', w? e RY, o, 201 a+~B=1 Toni
Co 2

(_1' jaw' +Bw )

Fx (aw‘ + sz) = 113( 7(1)— = i?_f o ) +0 F0)
-l x| e’ .
L By B T )

. ., o geX
(i) Tlepwa UcpiBHICTd ¢ OYEBMIUIMM NACTLIKOM BI3IIAYEITA g?}-lFKlLll e
Jlosestemo gpyre Toepakennst, Ockiabkn gpynsxuis £ neaepepsia, i1 ]ll,’!.)‘pa(blK
SubF — samMKilclia ONyXAa MIONCGHIA, Tomy juid JoBiAsNoT rpaminoei ToYkK
(ro F(ro}] Mol SubF jenye onopia thiepnaomnna  Yepes mniiiny
! ’ ) ) . w L \ - .
otopimyjcrs dwukiilf F Subl” e xouveom y upocropi R™ x {8, i roMy ontopna
CINCPNAORBINA MAC HPOXOANTH Mepes BexTep (. Omke, jcnve Taka napa
(w. B)e R xR, uo (10 | fé) +RF (.ro) =0, (x| w)y+ Pt 20 pwancix (x, ()€
- ' — )
e SubF. Toni, ouenijuno, @ 2 0. 3eiacy B <0 Tawws wiior, a0 @ = |ff|” w
. - » o
MAEMO (,ro | a‘:)) =4 (.1"’), (x{@)2 F(x) uuspcix x e R Omxe, xoau [ (1) > 0,
> R
@)/ I 7 1 w)/ F 21, ro0ro £ ()21, A
10 (2 (@) F ()2t i infg y ey ((x] w)/ F(x))z 1, ro6ro F* ()
. ( | moo. ,
Teopema 2.2. dynuxyis [~ (w), xe R (,‘;1672(?/)6[)6'0’-[(}.71‘0. N
V [120 20BeACINA TCOPCMH HOKXCMO, 0 F7 £ 0AH0Y2CH0 HaITBICTIepE]
HOIO 38EpXY Ta 3nnay hy Ko 8 6y an-nxjii touwm. Hexald {w — 6van-

Mmooy, S
SKA TOCHIAOBNICTE ¥ RY, o npsamye ;1o sekyopa 0 € R 3a Rusnancinssn
Fx (wk ) < (_1' | ot )/I" (x) aas rax e X (I}, Omxe, npi roxaioMy x

i 17 {w“)s (x| w)/l"(.'(').
l.'—)ae

Taxum uinoM,

Jim /> (ZL‘}‘) <

k-—yes

inf [(xla),” F(x),
€ X(F)

RY

ro6ro limy_  F* (w"']sl’x (@) i F* — nanisyenepeprna srepxy qynkus
B TOUI 7. . _
Jlorenemo, mo F* € naliBuenepepriols anusy (bynxuuslolu JIORLITH-
Wil rouui w3 R'j" CHOUATKY 3ayRaXKUMO, 1O Henepepnicty l" ‘_v
Toulli % = 0 oveBnaANa, TOMY A0CTATULO JOBECTH T HaIilB]ICHL‘pC{)H]IlC1b
3nu3y norovxax @+ 0. Jlosuaynmo vepes {e,—}:'il opronopyoaBatii 6234

v npoctopr RV Posraguero gosianii naGopit BexTopins 8MIasgy © =
SR Sepeso cepeil NIX Ainiifo nesanexni  1ToGy-
- )1 onGepe pe
el

={w, . e,
| ‘ 87



AVEMD QA5 KOKBAro nitigo Aesasexiorn nabopy Roro Kouiuny o6o101mky

o n

(.-017(’(0)—7{!/5 Uy = apw 21_1 oG o 20 57=0.1, ..., m §}
Qcxisprn nenoro xonvein Cone (6) cxinueitile MHCAO, X0Y 0011 i3 HUX
MICYHTL BCCRUMMEIN Y IFBKICTL Yietin ROCAORMOCT] {wk}. limg, ., wf - .
Jlst cipomenna BBAMATYMENO, 1110 TOCTIRORIICTD {ze;k} ROBITICTIO JIEXHTY Y
Cone(a), te o= {w, e ..., ¢, } (ULOTD MGAKIIA 3ABAU TOMOFTHC tHepe:
JYMEPYRANIIM BEXTOPIN Gua3ney). Poskaaieso womimi BEKTOP w* g Gaan-
” -t ; S X
como «t wage+ 3 Ca, (ke Ockiabin F
piana gymais, 1o

- VIHYTA Ta ANBING-0ATG-

m-1

}"X (?E’k)_\{ O'.O (k)}?x (?‘:'\)J‘— E o (k)l- ( ) (228)
i
ANF BCiX k=12 .3 710r0, mo 6 -« Gasuey RV, 3 yMoRw by e’ = w0

BUAANRAE, o Himy ., wy (k) = 1, Ting o, (k) = 0.V Taxomy pasi, nepexo, -
4y B (2.28) fo rpaimiti npu k =3 eo, MaemMo lim,,. v X (Z(’,‘k) 2 7 (), 0670
F™ - naminnenepepsia aury GVHRLGST © toyll w@. w # 0.

Hacaidox. Knac dynxuive Fy, wo wxnddacmsca 3 yo1x wegld e i
AV 00NOPIdHUNY Yerymux Henepepeunx dyniyin wa R, axi ne dopising-
JONLL MOIIKIG HYAI0, L 3UAMKHENUM BIOHOCHO Onepauil cnpsixerna X

Hacatjox Sesnocepeanno suinmnae 3 reopest 2.1 1 2.2,

3icrasumo renep 3anawr (2.27) ra apoicty 40 nei 3agauy:

P ()= pp @10 (2.29)
ll'F/\(Fy)]: (Z‘é))
3a qopeaennam [ (e Fo- Exonodiunag igtepnperania 3agadi 61uinxa
NG TAYMATeINA sajayl (2.27)1 cepejt yeisk BUpoGRuaLX GVIKUIINT, 1o XapAKTe-
PUSYIOTECS OATTAKOBOIO 3AACHBICTIO BUTPAT N2 OZNY IPOIMCBY ORMBINIC 11)u-
AYKI, QUARTI TY, AKa JIPY HARTIPIIOMY CRIBBiANON:eINI Uit va hakTops 3a-
Geareuye naltGLALMnit BUNYCK TPOAVKLLIT.
[3 paactupocT) (i) reopemn 2.4 wnae, vo 17 (x) > F(x).
Teopema 2.3. Sxwo eupofuuna ynxyis F naiexums 9o k. aacy F, mo
\}\‘_\( __ /_
Vpyrny eruso, o anye X, xts akoro FO(TY > F(X). Toan mimpadnk
Subl’ ax onyray sasKneny \mom'nv B R™ %R Mok CTPOro BiAOKpeMITH

B Yo (.1, e (,x)) Ja gonoMorols onipnol 40 SubF rinepranuonin
Orxe. iciye napa (v, w)e R” xR taka. uo (¥ |w)+BF(T) <0, (x 1)+
+ B34 =0 ang b(l)\ ('( t)e SubF 3Bracy miuangac. o B <0, w2 0. Noxnw-
e @ = (B @, sanutema
(T1@) < F(7): (2.30)
(v 1@&)= 1" (x) (2.31)
58

a8 reix x e R 13 (2.31) sunausac, mo F~ (&%) = mt' (x| @)/ F{x)]2

[\
> Tom, arimo 3 (2 30), (V&) < FEE)VF (@), 2 ne L}zllept‘lll-!fb BAQACTIH-

BocTi ({8 reopemy 2.1, A i
I3 A0BEAEHOT TeoPeMY ANOICTOCTI Aas supobnuyux vkl 3 knacy _’}'O
BUN.UIBae Take TBL‘D IRCHEA.
Hacaidok. Arwo oan ()aor ou])o(fuuuur pynxuid Fyova Fy 3 xaacy Fy

BUKOHYEMECA PDIGHICIND l F mo Fo= R
Uedi thaxr osnavae, 1o nupo(‘nm-n (b}-'nm{i'i 3 KJacy fy HOMCTIO XapaKie:
PHAVIOTLCS CAOTMI BARTICHI M HOKASNHKAMY - PYIKIHCIO BUTPAT 1a 0y

UPONORY QUL IIPOAVELI. Lle TeopeTn e o6rpyITanVE JIIPAKTHRY S4CTo-
LVBANA BOUOINX XaPAKTEPHCTHK BUPOGIMINTRA.

I3 Teopesit 2.3 i Teopemu Derxeisi —Mopo 3° BUTTHRAC, Y10 YrHyTa BHPOG-
traga QPvURWS F 1B eniioMy posyMilili ¢ naixparion rupoeduundoio Gynkuic
COPELRIACY Bedx YN, SRD XADAKTEDIZYI0TECA OIIAKOBHMHY CKOHOMIIIN-
MIE TIOKASINIKAMEY 3HQYEIHITMH MAKCIIMAABIOTO NPHOYTKY TA MIHIMYMY BRTPATY
Ui OAIY FPORIOBY OAMINIIO NPOAVKI(T 34 DIH @',

Takus oM, TinoTesa Upo yeryTicTs sy poGivdol gyl F(x) = g BKawo-
L MPRHNYILeHNA )I])() OUTHMATBHE BH)(O])HCTEUHIH HaaBIux p(}C})]_)C]I! OCHOB-
HOFO BUPOGURYNIO KaMiTHAY 1 npali, o oleVETHeA BEKTOPOM BITPAT X 1PH
BINYCKY O0CITY ¢ NPOAYRIIT.

Bt MBTCMATHIHOYO TOrAsAY, HABEAENA TeoPig ABOICTOCT] BupoGimymx gyl
e MCBMIIM AAN0COM TEODPIT TROICTOCT R AltiinoMy nporpamyvuanni Harejemo
NPHERAAL, ST 103’ 43ve SHHHIY MOACTD AMaTtVBAIST BUPOOBULTRY 3 yI Uyl
MY BAPTICHUMH XapaKTCPHCTUKAMM.

FHlexafl ¢ BapoGuitua ciHereMa, DO BINYCKIE A BILLY BpulyKWi, BUKOPICTO-

BYIOul m B pecypern. Koedinieywt «;, nosnavaiors neolxim BUTPATI
i

i

PECYPCY =10 BIAY JUtst BUNVCRY oftmnnt -1 npoaviiti. Hexait b = (h,)7

RCKTOP-CTORITENDL HASBIHN PeCVPCIR (b, = KLABKICTL [-10 PECYDPCY, AXHI ¢ R
. ) . J=Ln

HAABHOCTI), € = (c}-), iy BEKTOD il Ha OPOAYKUID, a4 4 = (_rj-) -

- H - 3 - B S .
BEKTOP BUNYCKY Npoavkiii. Toji sajaua MakenMisauii aoxoay sijgt nupod-
IHITBA MO UL 328l 2iniiolo nporpanyvesalig B ocnonliit opxi:

Zc t; = (] v} > max;
1 . L
Za,_’-x] SL,, r=Loomay 20, =l (2.32)

A6V ¥ BEKTOPNO-MATPRYIMX [HO3NAMEINIAX
(c]x) > max; As <b, x20. (2.33)

Hoanmamo wio 3azauy, sey aoxas o gocaias Jo B, Karoponiy, yepes
3(0), eizAMITUOWT TAKHM MHNOM T1 3AAKHICTL BiJ 42,GUT0C0 BCKTOPA pecyp-
cin b,
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Hexait ¥ — PoaB’s30K et 3usaut (ONTEMAABIMEA TAAN BUIYCKY N1Po-
Aviaii). Tlosnasnmoe snavenng excrpeyaanioi gagaui (2.33) upw aajanony
Bextropi b wepey f(b), npuuony [ (b)) = (;: | _ro) € MAKCHMANDLIIO MOXAMBUM
JNOXOJIOM 1IPI BEKTOPI NAABIUX PeCypcis b.

Jlerko nepeniparit, mo f (6) ¢ yriyrowo hyuxuicto b. Hexaii b, b”e RY |
o€ [0, 1]. Norpi6uo posecty, wo

fla+(H-a)b)zof (U)+(-a)f (7). (2.34)

Hexall x” ta x”raxi sexropn, mo f(6y=(c|x’), f(b")=(c|x"). Toai

af (M)y+ (I —a)f (b)) =(ox"+ (1 -a)x"]¢c).

Ocxiapiit v ra x7 ¢ apunycniuMi pignosigno ans sagad 3(07) ta
367, Ax' b Ax” < b7, 3siakn A(ox’ +(1-a)x")z ob +(1-a)b’, To6To
sextop ox’+ (1= o)x” ¢ mpmryctumn jua saadi 3 (ad’+ (1—a)b”). 3pigcn
BHITANBAE, 1O 3HAYCLNIA BiNboBOT PyIKUIT 112 ULOMY BCKTOPI 1€ mepeBitye it
MaKCHMaALIoro siraventist. lle noBoautns nepisnicrh (2.34).

3ayBaxuMo, WO KoM 3a raanosuil BINYCK VpoayKuii RHGPATH JOBiAb-

bl wexktop X (b)), Axwit 3anorombise obmexeinn saxaqi 3(b), To Gyikiia
@(h)=(c) x (b)) 1e 0GOR'A3KORD BYRE VINIVTOIO.

2.5. HEOKAACH4HA TEOPIS TTOBEAIHKH
OAHOINPOAYKTOBOJ ®iPMH

Heokaacuuina Teopis nosexinku oA10ApoyKTOROT (hipMy 3a mennuii (Biaoc-
B MeBEIKKIL) nepio vacy (CrakiMo, NiBpivda a6o pik) NONFae B MaKCHMI-
il HpnGyTyY 1py sagawifi pupobuuyin gyuxuwii (rexnosoriai MU Ri-
POGHUNTRA BIACYTHT), 2a1aMIIX WHIAX BHOVCKY NPOAYKILT Ta ginax Qakropis

y=t.m .

BHPOSHNNTEA B = (w} ) (UI¢ TPAKTYETLCS AKX YMOBH JIOCKON2A0] KONKYpEl-
17, Ko (pipMa, PErYITIOIONE CBL NONNT 12 KIABKICTL PAKTOPIR X = (x,- );=1,m
TAa CBOIL TPONOIHUIIO0 MTPOAYKIIT ¢ = F{X), 11e HaMaracThca RIAUBATH Ha i
Y RAFIAIIOMY /LIS Ce6e MaTIpAMi).

Y 1mux ymomax poxia ¢ipaMu R § saranoui surpati C 3aal0ThCA BHPA3a-

- ~ m N

Mt R=pg=pF{x), C= Z).:}wjx} = rwe, OTxe, NMpU6YTOK dipmy m(r) =
=pl(x)-xw

Posn'saviodir A0BrocTpoxony 3a;1a9y (ogo MOXKAEBocTi npujGaTy pecvp-
O, AK BRAKAEYBCS B NCOKJIACHYILIT TCopit, hipMa MOXE BHROPICTOBYBATH
OY/15-1KiIT BeXTOP 13 IPOCTOPY BHUTPAT. TOMY TakKa 3aJaua Mag BWIAJ

n{x) = pl{x)- x& —max, xe R} (2.39)

a60 y 6inply poaropueliit popiti

' . S m L
n(yy, oLoay )= pF (v, xm)——zj=1 wix; -
S max, r z0 1520 ..., x, 20 (2.36)
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Tle 3a21a HeTiniiiHoro NPOrPaMyBans, tounine — 34,1343 OUYKI0T0 HPU-
rpaMyBanns, jJac i1k iIIC'I'])_\jM(’.]!Tu,’] B BMbI Ill!("l'}-’IJZIIOTb KOMNONCITH BCKTODA
BHTPAT 1, a ¢/UINIM OGMeNeIaN € yMoBa Henil’ cMitocTi it (x 2 0).
Po3r'a30k 3aaui 3anexauTh Big (4 1) napaMerpa: p va wy, ..., @,

Ha BiaMiny Bijl RORTOCTPOKOROT 3ijlavi, ¢ MOXNA AOBIALNO BAPIGBATH
BCIMD BITPATAMHE, TP KOPOTKOCTPOKEBIT sazawy (01010 MOKIWKOCT] 1PpH-
AGANNS PECYPCiB) 3/ SBIBNOTBC OOMEKEIHS U0 BIOOPY BUTPAT PeCYpCik
Qratipuxsas, uepea sisskedi AMITH, Nesni Aorompni 30608 S6aNR TOWD ).
B koporkocrporosifi zajaui (pipMa nownnpa seOUPITH KCKTOD BHTPAT X i3
BTNl MIOKMIT IPOCTOPY WTpaT, i ToMy 1o saidadi (2.35) TvT foja10mhes
OGMEXCHISE THIY

g(xy<h, (2.37)

e g RU— R, abo B xoopiuaruiit dropsi
gi(vy, . L a)shL =12 0. (2.38)

Octanti 2 nepiBYOCTE BUPKAIOTEL OOMEKCINIA Ia BHFPATH pecvpcis aaa
1ICBHOI0 KCPOTKOCTPOKOBCTO JICPIOY.

She npuxaaa saxadi npuHERATIR Grpyoo BUPOOIIMUX Pillichb B KOPOTKO-
CTPOXOBOMY JIEPIOAL 30 HASABHOCTI PECYPCIiMX 0OMEXCNL POIXAAUCMO 33,131y
(2.32) MaxenMizulii A0XOAY HaraTopoAyKToROT PipMIs B YMOBAX BHPobHN U]
TeXNOAOTIT 31 CTANIMI IPONOPIIAME BHIPAT (Paxropis BHPOGHITEA 1P 3MiNAX
Horo MacwTAGIB.

AeoicToo Ao miel 3anavi minifinoro nporpaMyBanliisg, ILO MAE REKTOPNO-
MaTpHYHUIT 3anic

(c1x)— max, Ax <b. x 20, (2.39)

J=Ln
AC X — BCKRTOP NPOAYKMLYIT € — REXTOD I Ha IIPU,-‘[)’K].UIU', A= (ﬂ” )l:f "
TEXHOJOTIMHG MATPHILI BHTPAT PecypeiB; b — sexrop pecypeis (ann. kineus
1. 2.4), 6yjic aanaua

(b p)y—min; pA2c, p=0, (2.40)

e p={p )t=l,m — BCKTOP-PAJOK 06'€EXTHBIIO 3YMOBIEHHX OLIHOK pecypein

(a6o TIBOBUX WiN PecypCiB).

324 OCHOBIMMN Pe3yabTaTarss Teopii ABoIcTOCT! MNNOro NporpaMyBanis
JLB. Kawroposiaa, sutoe 3adaui (2,39) 1 (2.40) ¢ npinycrismsn {10670
s . . . . *
IXMi CHETEMT OGMEKCHD € CYMICHMK ), TO OOHARI BOMIE MAIOTH PO S3KH X

Ta P 1 OAAKOB) anayemis (c r .t") = (b | p'). Axwo xov oa 3 uwx 3axad
RC € NPRIYCTHMOI0, TO IHTa 3adada e Mae poas’siry. 3viac uinbona Qyux-
i uoicTtol 3ataui (2.40) Mac pos3MiphicTb rpourel, 3 OTKe, KOMIOIHENITIS
BEXTOPA P MAIOTh PO3MIPIICTL FPOlICHi, 100 MIIMALAIOTE 1A OIIBLIIO Biano-
BijinAX pecypcin. Lle noscHIice 1a3BY BEKTOPA P K BCKTOPA TIRLOBUX Wil Jla
pPecypeH.

Tasnd unmod, sagauy (2.40) soxua IHTEPOPETYBATH K 3aZa4y Minini-
3T TINLOBKX BILUIATKIB 114 BEKTOD PECYPCIB 34 YMOBH, IUO JLAsT KOXKHOTO BHjly
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”
HPOAYKIUT f THBLOBA 1iua 1T ool ZP:’”;‘} e MeNuwa Bia peadunol -
Ml C; . i=l
3 Teopenis pinnosary reopii Asoicrocti Ainiiio-o TPOTPAMYBaANN BMILTUY~
N
L3

BAC, 1O B pazi suxouanis wepivnoctt p; >0 Maemo Y, ay

J=

PECYPC TPH OITHMANLIOMY FLIA BUKOPICTANNT pecyprin € aediwitinm (uis-
. - TN v " . H - * - H
KOPHCTOBYCTHCH HOBILCTIO). STKno 2 :”0, TO 1-il pecypc ne ¢ pedimyTigy,

= b, 10670 1-1§

4 - o -)‘ RV v 1747y * - -, H
Kpis toro, npn vi> 0 maeso pismicrs Zp,- & =0, TOOTO ONTHMAALIA i
=1
O L HPOLYKIT 30iraeThes 3 1T peaislion ninojo.
Tinbost it p (460 06" kTR0 AYMOBICHT OUITKI PECYPCIB) xapakTepy-
SYIOTb JUNIICTY pecypeis { R DUttosy posysiimng, ARILo BEKTOp b € SMiliuse,
TAK o po3e’a3ok sagan (2.39) e dyuxuicio b, = 1" (b), 1o noxidima

«)(c{x* (b)) .

= - 1 =

db; r

1, ..., m.

Omxe, oyrrimannil Tinbos: Wity ¢ ONICHTHPOM XA BHPIMIEIS Tater,
361 bCINES BHEOPDITCTANNSA S104X BHIIB PECYPOIB 3yMonAoe naibiaowe 3po
Ccran joxofty dipsy (ockiaekn BEKCOD p" € rpajicuTaM pynxnil roneiy
PipmMn ax dyuxnii sanacy pecypcis b).

Jas weoknacyuunol teopii XAPAKTEPIKM & MPUIVILCINTE npo jBid mide
peltuiifoany BIpobuITy GynKmno £, o 32108006086 akciosn Af, A2 A3 1
i 2.1 3oxpera, snxonviorser mumortt (2.3) ta (2.4), Tak 1o par g
UPOAYKT Nesi oM

./F X -a/" )
MP(_\')—_(d(l):( 8('1) >0 xe &,
R 1 l\ Y (=1, m
a marpins Tecee .
’ =1,m
g O°F (x) =
1—'(1):{(-—_ . , xe D
] X ,azj .

¢ JBL-'!IG.-\”I() BU3N3UCnoNm,

Hps amex apreyeerax nyMogax AOBLOCTPOKOBOCTI HEOGX INIMIE Y MOBa-
MU OMTUMIBAOIT HPROYTRY (ipMY NepIOro nopsyiky 1 3ajayi pALioHAILNG]
Alasibnocti gipmn n(x) - max, v R” ¢ Taxi ymopu:

dn(x)  dF(x) 4 dn(x) a_[ dF(x) 4
el W A I S S L SAVVE N L SNE G0 R 2 N :
dx e ), D g w0 J_\ =0, x20.
(2.41)
Tarim union. s Beix Pakropis wipoGIHILTEa
or
pMP(x)=p —-a—f—x—) Sawy, i=1, ., m (2.42)

1
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pMP (x)=w;. konu x, >0, (2.43)

pMBP (x)<io,, xomn x; =0,i=1, .. . », ae pMP (x) -~ papricts i-ro vpa-
HUYIOTO MPOUYKTY K TOUL A, TOGTO BAPTICTh JOAATROBOYO BHNYCKY, OTPIMa-

HOTO 1IPIT RHKOPUETAUIH BHTpAT i-ro BUWXIY.
Shate nprnveTHTH, mo sel Gpaxtopy BIpOOHULTEA 6yau sukopucTali, 1610

X > 0, TO ONTHMaJDIN YMOBH NepnIoro HOPAIKY MATHMYTE BHIIA]

dF {x.
)——L—) = pMP () = w7, (2.44)
dx
TOGTH BAPTICTH PARUYIIX [POAYNTIB AOHBINOE MTAATI 33 wiTPATH (DaKTOPIR
UHPOGHMUTBA B OABIIYIIOMY PO3Mipi. a0o
_MP () l‘

MP(x,) MP(x,) B
?’L’)‘ - "1’2 - ZG"}

Toka X. 3 0cobuBoi o6nacTi L) WpocTopy BIYPAT, Ae noxiamna F(x)
R €MII0 BUBLAYENA, SKa 3a0B04be pivnanng (2.44), € eunnm poan’aakoM
ST QIpMH 1A QOBEOCTPOKOBOTO NCPIOMY . OCKIZIBKI BOYA 3/10BONBLIISE Y MOBY
ONTHMANLIIOCTI HEPIIOTO NOPSIKY Ta AOCTATNE YMOBH OFITUMAALNOCT APYIOro
NOPAAKY, 1O BHKONYIOTLC ARTOMATIUNO (OCTANNE BCTAOBADETHCH MiPKY-
SR AMY, HOUO0HNN IO THX, AKE DABOAKAKRCD V 3313491 OITHMATLIIONS CHOXU-
pasng B . 1.4).

Pozrasitemo cnryalio, ko niya p na npoayxuio GipMyn sMiuoeTses
y AesxoMy wpomikky P = {p;, ppl. 2 sexrop anin yta daxropn mupobinir-
pa — y gesxiii obnacti W B RT. Toni dipMa MmatiMe cipasy i3 cim'eio
Jaaan

(2.45)

n(x)=pF(x)-yw - max.ve R" (p, w)e Px W (2.46)

P

3 YMOBaMIs OI]:F}!Mil)]b)‘J()CTi, MO MAOT) BUTSLT CNCTEMI [)]RHSIIIb

w; (x,)= pa—F-av(t'r*)— w, =0, 1=1 .., m (2.47)

X,

DopManbio cHeTeMy pisuslb (2.47) MOXKILA POIBABATH BLUIOCIO HEKTOPA
ONTHMAABNUX BNTPaT dakTopiR X, . Axuw Marpuus Axo6i T dyuxuii y;,
T00T0 MaTpHus

o, (v.)] ™"

ax
J =1m

neaporena, det J =112 0. dxo 1, € Dovwo I(x,)=pk{x,) x,e D, ps P
i wepes B emiy ppanavenicts F onTumanpni pivi surpac ghaxropin v, crpap;i
MOXYTL Oy BEpawkeni ax Gyarns (m -+ 1) apyvMensis p, w,. ..., w,,.

Yy =Eilp, o e), =12 L m, (2.48)

"Promicrn (2 45) ¢ maremaricauum NHIPAZON 2IKOHY GIMUITMaNBHOUO BUPGOIB(TES.
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aoo T, =o\p, W), (2.4%)

Hogi6ni gvnrnii E(p, ) nosuranrics GynKitiaMu 1101MTy Ha BATPaTH
(parropy mupoGHBLErna) st hipMi. Bolgs BHPLKAOTL OUTHNMAALI 1a60pH
sRTpar s pyinadi in npeayiaii ta gaxropin BUpoSimITea.

Dyl nomTy ua BRTpami £(p, @) € 00PIAHIMN JIVABOBONO CTELIENH,
OCKLANKIL, JOMBOXKNIOMN ) Ta 7@ a oAaTHINH eaeMenT wKam tid o (ro6ro
asiowoms (p, ) na (op, o), B (2.46) n{x) samimocrses wa an(x), « >0,
IO 1ie 3MITIOC PO3B AT0K excTpeMaZbol 3a1ayi, OCKiAnK MakcuMisalia ox
CKRBIBANCHTIA MAKCHMIZIT 7t 32 ymonst 2 € RY).

Taxid oM,

E(ap, aw)=E(p, w) ans scix «> 0. (2.50)

Miacraeamown Gynxuii nonuty na murpara E(p, ») vy mipobintuy dying-
WU 7L OTPHMYEMO 06CAr BIMYCKY NPoAyKUiT Ax dvukuio uir npojvkiif Ta
haxropin spobnmirea

4 = F(x,) = F(E(p, ©)) =Q(p. @). (2.51)

Dyvurnig Q(p, w), nuzyaucna pisnictio (2.51), nazupacrsesa Qpynkuiew
nponoguilii sumrycxy. Ocxiapku Gynkuda & (p, @) € 0ANOPLAHOI0 HYIHOROIY
cTenens, GyNKUis nponozniii sunycky O (p, @) Tex Mag TaKy BIACTHBICTH:

Q(op, vw) - Q(p, w) nas Bcix o > 0. (2.52)

Taxyn yunosm, nponopuiiini 3mMing 8 Uiltax UPoAVKLUT Ta QakTopin mipod-
JTHITBA 1te BIAHBAIOTL HA BITPATH (PAKTOPIB § BHIVCK NPOAVKLLIT,

Hiw 3aBepiuenist 3aBe/IeMo TeonMerpHurie TAYMAYennis NeoxkacH ol 3a1avi
dhipyn. Posrasneso sunajor asox daktopis supobimumea (m = 2). Teomer-
puuio BupoOinrTy GyNKUio Gipmd F (xy, 2y) XapaKTepU3VIOTL 130KBAKRTH, 10
€ TeOMETPRYBIMUI MicusMi BITPAT (A, Xy) 31 CTANMM BHIYCKOM NPOYKILGT ¢,
Aast crporo yrivrol andeperinfoBanol gynxuwii F i30KeanTi yTBOPIOIOTL MO
ONYKIUX B 0612¢TI 1) kpunnx, gxi B 06aacTi € MawTh Bild oMt naxna (kyTo-
BN koedidienT A0TIONION), PIANi J30KBANTI e TIEPETHIAIOTLOS 1 4CPE3 KOXAY
TOURY (g, Xy} JNPOXOAHTH TLILKY OHa izokpara. I'eomMerpiuio GyIxKiio aa-
raabiix Burpat C(x) = C(x,, Xy) XapakTepuayiots i3okoctu!, Mo ¢ reomer-
PHYNHMY MICIAMU TOUOK RPOCTOPY BRTPAT X 31 CTANNMU JATATHNIUMI BHTPATIMIL
izoxoera = {v = (%, 1)) C = @0 + wyty = const}. Ocxinvku @, Taw:, RBa-
KAOTLCS 3aJallHMIL, 130KOCTH € CIM'CIO NapanesbIHK JITHHA 13 naxunomM

dx| _ (2.53)
W,

AX¢ )| svore
1KoY
3 ypaxyBanian peayanraris n. 2.2 1 cninsigtowenns (2.33) isoxsanrs

MAJOTL X HA
dx, __MPA (xy, ¥y) _ (3.54)
M PZ (_r, y ,‘52)

dx
thaoraanira

'Bijt anTsr CAOBR ISUCOSES.
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S YMOB ONTAMAIBIDBCTI REK-
Topa AMTRAT X, (hipMn pM P x
X (Ley, Xep) =10, =12 Mae-
MO YMOBN AOTHKY 130KUANT Ta
IBOKOCT Y TOUKAX ONTHMANLINX
BHTPpaT!

X, [tokocTH

JIOBrOCTPOKOBHIT
WJLIX PO3LIKPEHHA

[30xBaHTH

11'1_2 __ /\'IPI ((:‘) _ X*Z |
(1_1‘1 L3OKBaNNH M Py ('r')
wy  dy,
T owy, dy e ' o
2 Hesokocra 0 Xy, X
(pre. 2.4). Puc. 2.4

TeoMeTPHYIIe MICIIC BCIX TOMOK
JOTHKY I30KBAUT Ta i30KOCT €
KPUBOIO B [IPOCTOPI BRTPAT, STKA HAIMRIEThCH JOBTOCTPOKORHM IILIHXOM POI-
arupenis. Borta Bigobpaxac BUTPAT, 1O MaKCIIMI3VIOTH RHNIYCK NPOAYXKILT
NpH HEBHOMY PIBHT WIITKIB a0 BUTPATH, AKi MINMIIYVIOTD BIETKY 1A BI-
POOHIUTRA 1Py [eBMOMY PIRIG BIIYCKY, He PIRCUDL BHAATKIR BHILHAACTLCS
130KOCTOI0, A PIBEUL BUNVCKY -— 130KBanto.

BUROPHCTOBYIOUN WASX POIWAPENIA, i3OKRANTH T 130KOCTH, MOXA OTPH-
Mati kpuBy RHzaatkis C(¢). w10 BiIOGPAXKAEC BHIATIGL La BUPOSIMILTRO K
PYNKIGIO BUIYCRY, Y0610 C(q) = C (£ (xy, 1)) = @y + wyxy = Cp (v, 15), a
Takox xpusi cepeanix AC (¢) i rpannynux ruaatkin MC (¢): AC (q) =
=C(g) q. MC (4)=dC(qg)/ dg. 3aypaxumo, Wo Ui KPpHB CrocyoTLCS J0B-
YOCTPOROBOT 3ajadi Ppipre. ogionuii 1inxin MOXN2a TakoX 3aCTOCYBaTH
I 7113 ROPOTKOCTPUKOBOT a1 (Pipais,

2.6. MOPIBHAIABHA CTATHKA ®{PMU

OcosnMu npoGaeMaMit cTaTHKI PIPMIT € JocALReIHA Wy TMIBOCTI Pk
ONTHMAASHUX BUTPAT (HONKTY 1A DAKTOPH) Ta BHIYCKY NPOAY KT ipMo
(rponositii BENYCKY) A0 3Mi(IM IGIORUYX MAPaMCTPIB 34/adi OINTIHMAIBNO]
noRcAiNKE QipMu.

Miacranurnur Gynkuin aonnty i surpam E(p, @) Ta dynkuio npono-
sl Bunyery npojyxuii Q (p, w) vy pisnsimst, uo BiAGGPINKAIOTL YMOBH
ontimaabitocti (2.44) ta supobunyy pyuxuilo [7, Mmarnseno (m + 1) T0T0XK-
uneredi

Q(p @)= FE(p. ),
p(—'jz—F(i(P. w))=w. (2:55)
t

-
Hoxkagnmky wvrausocti £ 1 Q 0 napaMerpin p ta @ MOKNA OTPIMaTH

Andepennienameit Totoxmnoctedl (2.55) no p 1w,
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POSITAHEMO CLONATRY BILNIT SMIH WNN BHITYCRY p. [indpepenttionours (2.35)
10 p, icraemo (m+ 1) piBHsHIY

20§ oF %

p S0y op
Bf 3 D { a%l : "y o=
=+ =0, =1 ..., 2.36
¥ + )2()1 (h i) 0, m (2.36)

BLANOCIHO NOXHMR 9 /dp T 05, Sap, f=1 ..
BCKTODIO- MATPIYHIX nmllaue'-msw K

w0 «} (e +p;-[.g§]“ o,

ap dx
[loxiana 9Q /dp Xapakyepuave BB 3MIHM UMY BBAYCKY Ha {10ro o1ru-

. P, SIKE MOXKHA NONATH Y

(2.57)
ap

Masbhii 06csr, a noxiua 0f 2 dp  -- BNAHB 3MIHE LMK NPOAYKLUT Ha onTy-
MARLBE BHTPATH:
% {ai ACEDY
E)p ap Ji=lom’
Pinnstres (2.57) MOSKHA 3unucaTH y DAl O[HOr0 BEKTOPHOID PiBHsHg
9
_y o dr ap 0 _
dx | s |7 | C(dFY (2.58)
0 pr =3 dy
/
Wae) )

Posrasuemo sravn aMitl y 1tivi daxtopa J-ro BHay Qi &. Jndepeniowun
(2.53) no @, JUCTAHEMO CACTPMY JMiHIIHHX PIBHAHD:
{)Q \OF a;i .

r)ue/ Py ().1) du!

] 2 [
2 a F %, = 61-/(, k=1, , m, (2.59)
2 0xpda; Odwy
: 8 — neasta Kponexepi.
)’ uemopnm popmi pisranng (2.59) Moxna nogaty y BUrasai
00 _9F 08 . ot (2.60)

dzer ;; dw’ ou

e noxijsmsa 90 / dw = (ao 7 Dze-‘}-)

XAPAKTEPUSYE BILUIMB 3MIMH B [iBaX

)"—1,»1 . i=,m
GakTopin Ha NPOAYKILIG, HoXiuta 0 7 a(“:{ag‘- s d } — BILDIB 3MiH
D |
. . . o J=tm .
WiN PakIOPin 1wa BUTPaTI daxropin. a K — oAMARUHA MATPHUS PO3MIPOM
E 5 £=1.m
mxm ., E ={ } .
m sk j=t.m
96

[ —

Saveoknmo, mo pinmsara (2.60) MOKHA 3a0WcaTH, KOPUCTYIOUNCH 60RO~
BYMIC MITPHIBIMY Y [}I(l'ﬂﬂ,’li O/QIOro Pil}l-lﬂ)(ll}'l

T
| o (261
dx s | =] L ‘ . 61)
0 )F' ag ['-‘m)
Pe) \ dee
Moncna 06 canatit pisssirizn (2.58) 1 (2.61), moxauun ix v dopsi
2Q IQ ]
dF EV 0 0
T aaf\u (j; | pary | (2.62)
0 [ % _;_ ( ) )
P (apJ dw dv

Piungnnsg (2.62) HAZMBACTLCH OCHOBIMM PIBISIIHAM Teopil (ipmy.

OcKinbki B ocoGausiii obaacri D sarpHist F BRIl ¢MHO BH3HAYEHA |
HEBIPODKCHA, 3ACTOCOBYIOUN (IPAnHI0 OGEPTaHHH GJ0KOBUX MATPIID, yCTa-
NOBAIOCHMO, 120 1B 1D iCHve obepnelra MaTPpIL

_ Aidl jimt

Sl B B f"_ g (2.63)
0 pF ALY J
p

Tomy B o6aacti D icuye posn’s30K pIBHSIHS (2.62) 1016 UOKAZMYKID
NOPIBRANLHOT cTariiku ipm:

20 D

32 a_Q o dEYT 0 0

AP P L K (2.64)
et g | e _{dr E -
Y %1 {0 ph vl om

(_)pj aZ(‘:‘

Brkapucrasyou pingicrs (2.63), poan’szox (2.64) pintsiins (2.62) moxtia
JAMNCATH B SBROMY BULIAAL:
. (ﬂ)" .
dxl '

. N
e (3

90 _ (’“ )i % _Lp (2.65)
alf’ dx Dw p

Ockinbki £ e Big’eMHO BE3HAYEHOI0 HOXijn010 B 005acTi L), MarprLUA o
TAKOXK C BiJUCMITD 1Y mmmﬂmo B 1iH 064ACTS @ OTHCE, 3 (ePUIOT PIBIIOCT] (2. 6‘3)
mnianpae, wo 00/ dp > 0. Tany wnon, apocmanist yin na npoDJKuno 3a6-
e 3!/./‘.0(}.’”0(‘ 3B Lablien st GumUMAIbILo20 [)lGHQ It aUNYCKY, IHOO)R() Kpusa
npono3ii aunycky NPOOYKuLL ¢ 3POCTIAIONOI0.
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3 Toro daxry, v

3Q _dF % _ 5 dF 9 5 66
dp  dx op 2‘c)J. op >0, (2.66)

BAMIMBAE. U0 K oCOOANRIA 00ARCTI, e BCi rpanygani npoayKTH Henit e,
NAeHKI 3 noximmx Jd; S dp, 1= 4 o, m MajoTh 6YTY ROAXTIHMIL TOOTO icHye
TaAKE I, IUO
ot o
%isp, (2.67)
op

Taxud wnor, 3GiALWENDS LT 1A TPOAYKUIIO MAE Ay MOBIIOBATIE 3DOCTANI-
0T HPONOIKLIT, a OTAe, | NUBNIMCIIIA TOIITY 1A AEAK) B BHTPAT.

3a o3nageriss BUTPatTi i-ro suAy (BUpo6ITE hakTopy [-ro BiGLY) Hasn-
RIOTLEH MasowiRuuMu, Ko 0; /dp <0, TO6TO KOIN I CHOMXIBAMNI HIPU
niBILEN 1 A TPORYKILG cnajlac.

13 (2.67) Banaveae, mo ne 6ol paxmopu supolbrigmaa ooNoacuo vo-
Kymb Gymu Marcybhmurs. Jpyra ta Tpent PiBICCT) Y CHIBBLAOITENNAX
(2.65) noxaaviotn, uto

90 _ % a60 99 _ LRI 1 m (2.68)
L= A00 - === y=l L, om. .6
auw ap dep ap /

ToMy spocrams oy ia PPoAYKIio syMonnwe masinuenns (ciawanis)
HOUMTY Ha Megui el PAKTOPIR BUPOGHUITEA TOAL, 1 TIAbKH TOAL, KO
OB NAATH 32 Uell A dakTopip crnpuunioe cxopovetny (36iibnien-
1) ONTUMANBLHOTO BUTIVCKY NPOAYKIT. 30Kpema, 36L9benins naard 3a Ma-
Jouting QAKTOPIS 3yMOBAIOE 3POCTANNIS BUILYCKY.

I3 (2.66) ta (2.68) sunanasae, u©

00 _dF 05 _ _dF3Q _ —"ﬁd’ 30 g

Uy dw dx; azc*

p  drdp  dvdw

TOMY 6 0C06AUGHL o6aacmi 0Q / dw; < 0(’3/1;1 80.;“{020 I, {=1 ..., m, mob-
mo 36inbmenna niamu na desxud cud haxmopic M€ npusgecmu do 3me-
WONNS GUIYCKY NPOOYKUIL.

3 octaimnboi pisltocTi (2.65) suaABae, wo Matpuua o€ /dw — ciMer-
PHRNA Ta B EMII0 Bi3Haucta. SoRpeMa, I enerme T na rojornii giaronadi ¢
sig' e (08 /dw ;< 0, i=1, .. . m).

TaksnM SRIoM, MABMIREHNA NAATK 32 BRTpaTh GAKTOPR JEAKOTO BIY 3aB-
UL IEPUBROITD 20 IMCHUICHNS TONKTY 1A 111 BTpaTh. Ha maniuy sia 1eopii
CHOXKNBANNA JAA PIipdyt HE MOKYTB dienysarTi savpari tuny Tigdena, ockian-
K pipra, na BraMiny BLA srieainoro cnoskisada, 1€ MoBBHHA 3a0BONbILI-
TH B1070KeTHE OOMEKEINIS, TOMY KPHBI MOTUTY 11Q BATPATH JaRKAH € C1aj-
1HIMM .

Marpuna 98 /dw — cwverpwma 08; / dwy=08; /o, 1, j =1, n,
TOMY BILHIR 3MILH IT7aTH 3i (PAKTOPIS J-10) HH,’T\' i non (l)axropa i-ro -umv

OJIHaKoBMIL,

98

3a osnateInAN, BakTUPIE I-T0 Ta f-ro Wilin ¢ hgaemosaminnuMi (R3aEMO-
AOROBHIOBAABINIMK), K00 OF; / dw ;> O (ac / E)ul < 0) Yepes 1e v BUNAL-
KV, KOJUL iLTaTa 32 (PAKTOpH 1-T0 DAY 3POCTae Tl)\ MO OBCHT HOMTY Ha W
Baxropn Lnaaae, nonuT ta pAXTOPH J-T0 VIV 50i NRIYCTHea (3MeNTUVETHCA),
AKNLO PAXTOPH € D3ACMOBaMUNTHAMI (B33EMOA0BOMNOBAJILIVMITY

2.7. 3AAAYI MAKCHMI3AULIT BUNYCKY POAYKLIT
TA MiHiMI3ALIT BHUAATKIB ®lPMH

3asa MaXeHNTSaIlT BYeRY npoayvKibl GipMon 1 0BrocYpoRORONY 11c-
PioAl 13 dastunn ghestrom BIpoOHUIIX m{)‘mﬂ\iu € 1 TEXDOJ0NEI, 1O 0NnH-

evernes mspodnnolo gyinaties F(x), x € R, Mae purasa
F(x) o max; tw=<¢ ¥ 20, (2.69)
)-tom , ,
e w = (({’ - BCKTOD-CrOBIIeHD Ui (1)'“\'1'()])]!\ nny )1"'()‘[11111\”}\

e 3agaud YIIYTOTo TROIPaMYBAINSL 3TAIO 3 TCOPICIo AKOrO 1eoON T
YMOBM HCDIHOYO 1[0]’)}]’1](\’ OATHMAILHOCTI RCKTOPS RUTPAT Y \ 'IC‘p\!IlIl\
@Pyvipant JLupanska 3iaam

L{x, X)= F()+A(v— ww)

MUIOTL BIVTLA

#\k) _wp () K <0 (2.70)
()7(;1_ A}) = (MP (.r'y>—)u*w)f =0 (2.70

x> 0, c= woo A > 0,
je A — sianosinne suaienns siuosxkimKa Jarpanka A

3 vmon (2.70) 3 (2.7 1) mmac, ngo U iy pakropin BUpofiiiema j, AKi
RUKOPUCTORYIOTCSL B JLifC1I0CT,

MPJ- (J")= )-.'zf/')- L j=0 0, m, (2.72)

A OUTHMAMBISGE BOKTOP X ACKHTD 11D FIHCPNIONUIL, 10 BLANOBLIAC NTOBHO-
MYV BBROOBCTAIHIO 3191010 ])iISHH BUHAQATKIN.

nt

%u‘).rj =4, >0 (2.73)

Poss’ssor oneteMy pisnsip (2.72), (2.73) npu aminmms @ 1a ¢ ¢ QyHK-
uicio nonuty dhipMi Ha GakTopu BUPOGUALTBA, 11O MAKCHMIZYE BIITYCK NIPO-
AYKIE pH pism sujarkin ¢.

£ .
;=8 (w ). j=1 ...m
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] I mi3navae pynxuiro nponoaunii
Jhinia Bynarxis HPOAYKIIT Hielo dpipMor:

WX (s, =
Qw, ¢)= F(&(w ¢)):
E(w, ¢)= (& (@ ),

X3(€) fromrenansed S
FeoMeTpHUIO y BUNAJKY JIBOX
PaxTopis Bupobinnrsa (m = 2)
yuoun (2.72) ra (2.73) oanana-
S = 10Th, IO REKTOP ONTHMAIDLIOTO
0 xi(e) A RUKOPYCTALHR] PECYPCiB & C
Puc. 2.5 TOYKOIO HOTHKY 130KOCTH ¥ 20 = ¢
_ JI0 i30KBANTH, K2 NPOXOJAKRTD “e-
pes Touky 7, OCKiABbKKE B Y UPANNYIA NOPMaA TeXNOJOMMIIOND 3aMiWeTia:

MRTS; , (,r*) = Mh (—)

MPy (")

»
MP, (1 ) &y
|
. Al (v w
(piic. 2.5). ‘”2(“ ) 2
TopisuscMo POIB'HI0K X, HEOKAACHYTION 3anA1] hipM Na MakeIMizaTng
npnévn\\' T POIB’HIOK 3AAU PIPMIL WA MAXOTMIZAHIO RUTYCKY NPOjVKHiT
. 3aVBAXMMO, 1[0 NPH CTAAIf 1IN} TIA TPOIYKIIIO P BEKTOP X TAKOX MaxK-

IzoxsaH1m

v
Ny
y
1
‘
‘

AAJQBOABIFC YMOBY

enMizye goxin dbipmu pl (1’

Ilponoaunisn 2.1. Sxwo ncoxaacind 3udand (hipMy wa Maxcusi3dui
npubymxy sae it poss azok x, >0 (e auxonyemscs, xoaw cupolin
v@ hyuxyis Focmporo yenymad), mo sidnogidna 3adana 1ae MEKCUMIayin
GURYCKY "I)U()JK&{)’ K17} 7/)!0(\'21 0 3[lduuuu PLaPHD BUDUMKIB € = X, &, MdKGX
MAG E0uNN PO3E 30K X, NPUNOMY e,

vV Cnparii, 3 ojmoro 6oky,

)b e ()2 n(x),

%—) = Mo = /‘.("’*) > (%),

a3 1pYroro

OckinbKu

r(x,) = pF (x,)-xw> 1)1"(1“)— e n(.t )1 Y= xw =, maemo F (1,) 2
=z (.r"). Oanax !~'(.r"=) 2 F(x, )1 70MY MCPCR EARNICTD PO3B AIKY e, A

Hacnidox. Muoxuux Jarpanka A (1, ¢) 3anaui ipMi 15 MAKCHMISALI0
BHNYCKY NpoayKuii nos'gzamui a ii uinoo cnissiatomentsm A™ (w, xw) = —;) .

100

Crnpasiti, weii Gakr punansae 3 nponosindi 2 1, pinjamng (2.72) 1a pipnan-
ns (2.44).

Po3rasticMo ABOICTY A0 NOUCPLLNLOT AN MAKCHMIBANT BUITYCKY NPO-
AVIGHT 3a/tey onmiMaibnol nosvejinmi GipMu, oplesTosanol va MilliMizauio
BUPOGIIIIX RIETKIE TPH saganony pimn ¢ uponoamii (06cssi BIPOOITHLTEA)
Bhipadf. 118 siasa € 321a4010 YTHYTOTO TPOIPAMYBAIIA:

C(x)=xio—>min; F(x)=¢, x20. (2.74)

BHKOPUCTORYIOUN Aarpaldnxkial 1ued 3a,(aqi

L{x, A)=xw+L{(qg-T(x)),

. N *
MAUMQ TIART VMO OTTHMAALIOCTI BCKTOPA BNTPpaT v

ﬂ;‘;—”_z" —ATMP ( *)‘ 0, 7=1 ....m (2.75)
d—”%”n : ;;E)[w} ~ATMP, (1}] ¥ =0, (2.76)

F(_t'*) =y, e,
Je oznanag, 1Mo Yy BRITAZKY, KOB BCl PaxTopit BUPOoOHNUTRa Oy H1 BHKODY-
crauli (.1; >0, 7=1 ..., m), BUKORYIOThC S YMORY
w-NMP (s =0, g=F(c"), (2.77)

P().’(B»H(‘I}"I()‘HI ('llL"I'(’hl}’ [)l!!ll}l’llh (Z/_/) np AMITIIEX Il;lp&l:\l("!'pHX oA (),
Aaxes Mo sijaiosimy Gyukitio nonuty ¢Gipmi Ha pecypen

= (e q),
Ppyuxuie supatkio Qipmn
Clw, 9)=C(E(w, 9))
1a pynkuio npubdyriiv GipMu
m(w, q)=pg-C{&(w. 1))

s PVNELIl mapaMetpis @ i ¢ sanavi (2_74).

PosragneMo reoMeTpiiy jutepnperantio saati Maisizanii pujarTkin st
AuoX gaxropis ppoGiunTea Gn = 2). Y usoMy pasi pimoments noephotxX
ABox pigians cucresy (2.77) aae yMony

L MP(x -)-_wm $(x*). (2.78)

@ Mpy(x7)

. ¥ .
X2 € VMOBOIG AOTHKY I30KNANTI, THO NMPOXOANTH Yeped TOUKY ¥ NPOCTOPY
2 . “ H
RITPAT R0 IBoR0eTy wyxy + ayxy = C (_r )

1G1



[Topirinowuy 3200yT peayabTaTie LI 381a4i MiniMizawil suzarTids Gipmu
3 POSB AKOM X, HCOKTACHYNOT 3ajau MakenMizanil npulyriin qripmu, Saa-
MO, Lo B PA3i oTHMaILIO) 1Tponosini q =g, = F (:(.,) JUT OCTAIMTBOT 3a4a4i
PO3B 430K 3a1aui Minznsauil BUaTKIB x5 B10B0ABHATIME CTIBBIATIOMENN S

2w q,) = E(w, ¢.)=x, (W),

Frax HLO

2w, q) = e = P

CrmniMocs pi B3aCMO3B A3KY 32231 MakCHMI3AUIT BINycky 1npoayony (2.69)

Ta MiMIMIsanT sutarkin (2.74). [Ipnnyerivo, o igm @ B X 3afayax
. .~ * . ¥ - L3

¢ pixcoBanumy i omtakosnmy. Skuw 1 (¢) i g =Q(e) = F (.r (())— PO3-
B'S30K 3ajaui MakeuMizanii munycky npoayxuii (2.69) va 27 (g), C(q)=
=1 (g)w — poas’a3ok sanavi MiniMisaii eugatiis (2.74), 1o ipy ¢ = C(q)
B 3axaui (2.69) maemo ¢ = Q(c)=¢q., sxmo ¢ =0Q(c) B avaw (2.74), 10
C(q)=c. _ . A

Posrasimeso KiJbKa UpHKAARIB, OB 321X 13 BUBUCHYMU BRULE 3ajauaMli
oHTHMAIBIOT nuseliky QIPMI 1 PIBIUNX VMOBaX,

Upuraan 2.9. 3uaiity anaxithuny dhopyy 38's3ky muoxunka Jarpaska L sugau
MAKCHMIZANT 3unyexy uponykuti (2.69) 1a sianovixnoi gywsani uponosuuii Q(w, ¢)

90 (w, ¢) .
OO6HCAUMO HACTHHILY TIOXIARY %) 3 oantsucmis pynruit Q (e, ¢) pinasace, wo
-

A0 (e, ¢) _ IF (B 0)) _ & ip qegn, oy 257 (8 6
5 = 9 = )Eﬂ i 'fpj (5(4(_-, C)) o ,
Ockinbry 33 yMoBO10 ontumMaishocti (2 72)

MP, Efw. ¢))= )L'm;, j=1 ... m

nl o {w. ¢

. a(g(u WG o) 58 _@_L_(g . <)
j=t ¢

13 pisnsteng (2.73) pununae, wo

1=i

0 (x, 90(w, ) _
dc

A omKe, MHOXRIUK Narpawia 3aaavi (2.69) smoxe 6yt inTepnperosaniit Ax rpaudauni
BMIYCK 33 BHABTKAMH QipMK, o MAKCHMIIYE WINYCK DpoayKiii.

Ilpuknan 2.10. 3uuiits anamriuany dopnyy 3p'23xy Mnoxanna Jurpanga A 3azaui
MiHiMizanii pngatkie (2.74) ta piamoriaHol gynkmi migaTkin hpyn C(a, g).
aC (. q)
5

TaksiM \BHOM,

OGMCDIMO YaCTHREY NOXiy . 1s muanaveina dynxadi C (!, ¢) slnAdsae, 100

A e m Jt [
9C (. q) _ 5 55 ( /)w}

9 o9
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OCKiAbKH 32 Mepwao yMOBDO onTHMasrocti (2.77)

w, = ;‘L*MP/- (& q)),

AC (. 1)
T0 -% AE ;wP (& (e 9)).

JUshepesiimiowy ApYry YMORY onTHMAIBAGCY (2 77) ya NapaMctpodM ¢, SHAXOANNO

» ( , [7)
> MP(E(w, 1]])-——;
j=1
TAKHA TRIOAL,
9C (. q) _
dq ST

a oTxe, MHOKHHK Jlarpaeka dadavr (2.74) moxnce GyTi inTepnperovanuil sk cpaHuUni
RMAATKH BUNYCKY hipMu {T06TO ROAATIONT BYTATKN, AKE NPHNALNOTE HA NOHATKONY MATY
OANHEIUO BRIYCKY MPORYKWIT),

3ayBaxknMU TaKOX, WO 3 o3NA4eHNs Pysuxnii mmatkie C(z, q) GesnpeepeaMbo Bu-
nmisae

C(w
d 3(;, t])_s Gen @), J=4 . oom

l'lpuh.nd/l 241, Hexail hipMa Mae MyanTHILIIRATIBIY BUpOGRItY dyvhkitiv F(K, L) =
= AKAIY, A>0. @>0, b>0 B EBOBUMIDHOMY NPOCTOP! ATPCTOBBINX DAKTOPIS BHPOG-
wenTey (K, L) U 0OpICKTOBAHA H2 MakcHMizaliw npUOYTKY 3a NEBHINt A0BrocTpoxonIs
uepion vacy 3Matitin hynkuii nonnty Qipay va Kanitan i npaus.

Y reokracuunii aagant MarcsMidaull upnoyTy DipMi YMORIT ONTINGEARIOCT] 11C PIIors
HOPAIKY MaloTh BT

ofF
~ @ =0- ) — — )y = 0
)K 1 ' I JL 2 )
A @y - DHHA o BRpoOMItioro kwnTany, i % ~- 1tiHa oauHuui npati. MoMiro-

XRIBILK nepwe pimsmna na K i apyre pibpasus na L, oTpimacMo

padAK Y ~wK =00 pbAK 1P ~ugl =0
3icn
o _phi g _pOE 2,79
i (1‘1 &'2
I3 ToToxameTi

N phEY
A[&] (LJ = F(K, L)=F

wy @

BHILDINUE, WO WS (PYHKUIS nponosiuii hipsi MaC B

b
O w, wy)=F =A[p(l]l a- b[pb]i -a-b (2.80)

uy wy

{30KpeMit, BONA HE ¢ BUBNAUCHOW N8 BHM2AKY BXpobanuoi dynkLii Ko66u -~ [[vriaca,
koM a4+ b =1, i ge nogckie HeobXianicrs Takoro yaaraasyenns Gynxuil Ke6ou — Ay ita-
€3 X MYJIBTHIIAATIBHOY BUPOGHIYQOT DYHKUIT).
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Mijcranasioan (2.80) v (2.79), snaxomiato yrkLii nonary (rpssy ha Kalitan va jypiuleo!

(’._”.l \_Lb
1, - -}, O b b ou-
K. =K, (. @ .;,)—A[/”Jl ot Lii 40

(LI1 Zl'_'z }:-
P " -l
=) (.) o )__ | pu t-a~b(_??_/;1_ {-a-h
B 1 V2 (G PR (/] 7 (e? L.(i‘z_

Mpukaan 242, Pesragies gagany MakcuMidalil sUNYCKy EPORYKIHT IPH aaiinoMy
DI TPAT ¢ LI PIPMIE S AL THBEKACGEMIO. BIPOMIINOK. qIVHKIEIO, JATNHON U
HONCPEARLONMY OpICiLg ¢ = AR = max; w K tweyl=c, Ko L20

Sarpaedan sa gl Mac sicap

L{R, L W)= AR + 0 (e~ wy R — ey ).
Vaonany anTManEucT, snane 3 (2.72) 13 (2.73), € Taxi pisgsnins.

ad KT = hep BARIPT 2 deyr €= K 4yl

bre, .
14 BUIHORICHHS NCPIHY JABOX PIRAHL BINAHRLE, MO L = -~ = K Thaetawinona 1ned

ity
ULV TheTe p}UHHHH,‘-.’. AN OIMD

ol b ) (/I.b
-I\_(n,cﬂa Ky . )

3uiacy PpyHkuil noms ey Hiprel va Garropd BUPOOIIITAL MALOTH RIIISKL

b
K™ (n ' [ - 1,‘ TR = = S
(’ (v U L) uy a+ b ([cll i, (j ey b

Yomy rvimust ponossiii GipMi

nib npb

. o e b

Ofluy, ws, =FK, L =f 49
V1 2 } ( ) Z‘\l Zl’) (a+b)‘”b

MNpukaaa 2.43. Posiasenn Waany sinaisald suaaTidn Gipar npn sajanomy pau g
BIIIVERY NPOAVKEDL, KO TEXHOA0N R 3Hpobiirtsa ondevethed CES-dhynkinen

Pk = (K0 ere)
i1 mapaserpons p2 =1 s st Mace 8Irasa
WKl —min, KP4 el KL >0
JTATPIEIGIN A0 GAICTHCR PraiieTin
L(K, L&) - K +ayl+ A.((/') - K" - Lp),
A VoW ot octl arieo 1 (2 77) ¢ pinndgasim
S VY L D WY | (N G Ly
PPo3% stganut neputt Ay prowsnns siwacno KP 1 7P, aictaneyo

n 2 » .L‘_

oy 7o
KP - n_-\;"‘ () L= Tcl‘) 1(Ap) . (2.81)
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N

. - . . N
iTiacrmusust (2.81) v TPete PHotgaua ynon, gnafiacso sapas Ana (A0) .2 MJery-

wumui ftoro n (2.81) — Pyiuit uotarty Gipau Ha pecyvpen:

4 P o -1 p
K (g, ey, q) = {u::f’w} + 105_1 i 1
' -1, P
£ ;
Uy wy q)=wf { Uy e e (2 82)
o)y

Phoe rammemy (2.82) \ snpay miistRos, MATHMCMY TAKY PVHRLI0O sraisin Pipso.

) n-t
- [ 4 p
Co(we. uy, 1)=q )
(. w9, 0) Ilm’o raf 1}

N ) . N .

AKILO NOBHAYMTH ¥ = ——1—1 ) ('wnkum WHAATKE JUAST Texpoaorit CES maTuMe 1y camy
P - .

By erioraaeny popmy, mo it CES«pynxwma:

r1 1

Claey. uy, )= q[xrj’ + o |

V FATLALHILTOMY BILUUKY, (K011

,

F(K, L)= [((IK)‘I‘ + (bI_)p]j p‘ a b0,

NOAGH MAPaXYHRE 20T
Y (w

Clwy, wy, g} = qﬁ( ; J ;t

G
N e
%

2.8. ®IPMA B YMOBAX MOHOMOAIT TA MOHOMCOH]T

[lonepemeil poarasi MoOY A0BaNHE i KAICHUTIONY HPRIVILGIHH 1PO A0~
CKOnaNy KONKypeHuio, ra6ro ma rosy, o dipya poapodage Ao csoel 11o-
BCAITIKY, BIXOAAYH 13 3a0an1X 11N NPoAYKUT Ta i hakToPiv BUPOGIHUITRA,
1E MAMATUCTHCR CBOTMH ADIMY BIIBATY a1 diny. O2uak na rnpakra vy
OLALIOCT] BULUKIB 1 TPHAYIEENEA Ve WIKOUYIOTLCH, TOOTO BHITHKAC CHTYA-
HIA, SKA LAINRACTBCH HEIOCKOHAN0I0 KORKYpeHuicl (o winpoctinmx (3
HOTASAY MOXCIHROCTCN TX Anidizy) piadonain 1e,10CKonatol Kougypenii
HAZIEAKATL MOFIONONIA Ta MOHORCOMIA, DIPMa ROAGAIC TETKOK) MOHONOIb-
HOK) BRAA0JO, SIKILO BONQ JTATHA BOANDBATH 14 10UV UPOAVKLUI, & MONOWCONi s
JAE ALY BITUDIRAPH na i (PIKTOPis RUpOGIHLT 2,

@ipMaA-MOBONGALCT MOXE WILTHLATH 1 INY HPOAYKLT Saphioraiiam o6¢s-
FIB BHIVCKY CROCT NPOJVKIUT, L3 AKOT KPUBY NONHTY MOXIA 3aMUCATIH gK
dvisiiio surasy po=p(g)  a gymaia xapaxrepuave uiny, siky @pMa
MOKE TIDAIHAMITH 33 PIHVIK VMOR DPOHO3HLUT TPoAYKUL. (DipMa-MolononicT
MOME TAKOK JOTPHMYBATHCS DIZUHX NONTHK, OAHA 3 HX 0ouasrac v 36i0b-
BIFIET RUPOGIIAILTRA Td NPOTOINIUT BIHVCKY TPOAYKIIT PasoN i3 e 3im-
SRCNTIM NI 1A e, APVEA = Y BIAUBi ia wiarmuenns uinyu npoavkivd
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PpasoM 31 3aMenutennAM 11 BUTIVEKY Ta MPONO3NILT, Tpers — MOodXe TojsArari
V MERITOMY SePryBalii Bepummx Arox noditnk. JotpuManny Gyan-sikoi iy sa-
3UAUCIX BHILE TIOJHITHK 0311444¢, 10 Wikt GYIKWT p(g) BHKCNYETHCA yMOBa

dp

<. (2.83)
aq ‘
Baxosuit noxia ¢ipmu-Mononoiicta R € GyHKUie rRunycy g nurasiy
R(q)=p(q)q . a rpannyuui goxiz MR -~ XapaKTePHCTIKOIO 3MIHY BAI0RO-
TO AOXO/Y 33.A9€XKI0 BIA 3MillE BUNYCKY BPOSYKIT:
AR (4) ara) .
MR (q)= — - (q)+ (2.84)
dq dq

YpaxoBy1oun xapakrepny s Moitonoaicta ymosy (2.83), y eunadvy Mo
RONOMIT epanunuil 00X10 8UBAREMLLA MM 3a Yiny, Tobto MR (q) < p(q).

Maononconict Moxe BIIUNYTY lta 4iny HakTOPin BEPOOHMUTEL, OCKIAbKII
B 37iftenioe 3axyniBmo (HaKTOPIB Y JOCHTL JHAWNIX PoAaMIpax, Bapilolow
o0CATY TOKYROK TIX unt THX BHAIB (PakTopi. TakuM uniioM, 118 sMouonconi-
cTa i Ma QaxrTopd € GyHKUIAMY IOF0 NONUTY ha 1MKX; @, =W (11),
J=14 .., m 11 ¢yuxidi xapaxrepiayiors maary ipMn 3a mupam npi
PI3IHX PIRNstX NONNTY Ha uux. Baaraai GipMa MoXxe aKVHOBYBATH Giinlly
KIIBKICTL KOHKPETIIOro iakropa BIpoOIUUTEA, 321U PONONYBABYI BHILY 1144TY
3a NLOTO, A60 BIAKBATI 114 3MCITHICINISE I 1A (PAKTOP, CKOPOTIILIY YIOWKT Ha
HHOTO.

TakuM YoM, A5 MODONCONICTA XaPAKTCPHUN € CNiBBixNoweNs

dw » as
E; >0, j= , m. (2.85)
Ockiawxn papticTs purpar j-ro suiy (vpaatku ta Qaxropi j-ro TUny)
MOXKHA N0IATH Y RUTAAAI C)- (.r)-] = wy (.r)) Y, A rPaHM4lia BAPTICTh BUTPAT Jj-
ro BuAy uijlobpaxkae aMilg Y BAPTOCTI 1IIMX BHIPAT, TO

. ac;(x;) dw; .
M(')'(-tj)=#=wj+ﬁ»"j“ (2.86)

3riann 3 (2.85), y gunadxy MoHonconl pdituNnd ¢apMicms GUMPAnt nepe:
anuwye 1x onramy, To0TO

MCi(x,)>w,.

Ypaxorylouyu pakaaJcilc BHILE, MOXHa cPOpMYTIOBATH 3ada4y BipaMI, AKa
BMTMYCKAE JOCHTD 31AYIY XLJABKICTb NPOAYKILT 334AH0T0 THIIY, 3aUMalou) s1ad-
HUH cerMenT PHITKY NoAIONOT NPoAYKIIT | BUKOPHCTORYIOUN YHMAMY KiihKicTh
HeoO6Xi (X At noAi6H0ro suposHuUTea ThHiiB dakropin. Jast Tacol (ripsmmn,
L0 Ai€ B YMOBAX ML 10CKONAN0T KOUKYPENRLiT, 3ajtada ONTHMaNbLIIOl NOBLIINII
nosiara¢ B MaxkcuMizalil opuOyTKY BapiloBallIsIM BUTIYCKY 4 Ta BHTPAT hak-
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TOPIB Xy, ..., X, 33 YMOBI iX 3asexiocTi nepes supolustay hyukuino ipas

7
n(q, x)=p(q)y— Y, @ (.‘(}-) ;= max;
)=t
q= F(_l’p AU fm (287)

Beogau Muoxuuk Jlarpaiska A Tta dynkuiio Jlarpanxka L aapaui (2.87)

n
g, Xy o) Xy A)=p(@)q - Za ( ) GHAF(xy 1) - ),
=1
MOXKIA 3ANHCATY HEOGX1AN YMOB ONTIMAALNOCT] IEPHIOro NOPAAKY AAs 1ET
33241 ¥ BUTRA PIBUAD

L dp(q :
Fri ply)+ —#)q~l =0;
oL dw OF _ ¢ i= :
L - i (x)- o= L,
ax, wy(x; o, Y+ A o, l "
dl _
*ax- ]‘(Y!. vy .T",)—q:().
Taxi untiosm, neolxXi00 YMOBH ONTHMAABIIOCTE MATHAYTH BHISTH
dp _ .
=ptS==M ; 2.88
A= p i MR (q) (2.88)
R a[‘ _ dZLJ)' LA . i .
/a-: =w; + _d_t_} X =MC; (_r).), J=1, ., m (2.89)
g=F(x, ... x,) (2.90)

(tvT Buopuctano pipnocti (2.84) i (2.86)).
Hoemywom yaorn (2.88) ta (2.89), MacyMo cmBBUIONIELIS

225 = MR ()P, (s i me =
( w; + X = (r) =1 ..., m.
oy (g SRR TR A
J J
Ocrans vaoua (2.90) proGparac BipoGinny GyHIAo.
TaM oM, JUTA RIGUAGEINIL 2 RIVTER 38TPAT t BHIYCKY TPOIVKNIT Aas
Phipan B yatopax onncanol BINIC HEAOCKONANOT Konkvpeunit maeso (m -+ 1)
VMOBY!

MR (qIMP, (v, v, )= MC (v, ) i=1om,

gy = Flae. oo ),

Jle rparnnnui jJoxie MR ta rpainiiul BUAATE 7\1( BH3NATAIOTLCS PIBNOC-
anu (2.84) i (2.86).
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YpaxyBasWu, U0 A4 seix 4. J =1, .., m,

MC; (_r” ) 0(:}, 7 a.rj aC /dx i dC

= — - = ” = — = 1'\'/(” .
MP (2o, o0v,)  oF Jdx; dq/dxy  dg ()

kg /]

MOKEMO HEPCTIRCATH MOGU ONNUMNLADHOCI] DAR QIPMU & cumyayil nedocko
wUA0L Kowxyperpt y wurasji MR (q,)=MC (q,), F(x,)=q..

2.9. OAITOTIOAIR TA OAIroncoHif

BaskauniM m0aaKkoM 1eocKkoIE0i KolKypenuli ¢ KOHKYPeHUis cepea
Hebaratbox. OCTANIS BH3HAUACTLCN AK PHITKOBA CHTVAIST Ta MCXAHIZM, KON
JU€ HeBEMKA KiXukicTh dipM. BU3Hayansio1o BAACTHBICTIO KOUKYDEHLDT ce-
PEA NeBaraThox ¢ Toil gaxrT, WO BCi KOUKYPYIOUi (PIPMII HEBHOIO MIPOIO MO-
KYTh BIIHBATH Da Wil TIPOAYKILT Ta BHpoOuMuix dakroprs. OTKe, 1PHON -
TOK KOXNOT (PIPMU 3ANEXHTH BIA MOFITHKH PEITH KOIKYPYwunx (ipm, Tamy,
OGO BH3IIAYHTH ORNTHMAALIY HOJITHKY, CHPIMOBANY 1A MARCHMIZaUil n(pit-
GVTKY, KoRua QipMa nopyIltia BPAX yRaTH He THIDKI CBiF Ge3nocepeannisy siamm
I prinas Tosapin, nociyr (npoayxnii) i pecypeis (daxtopin). a if no6idnuii -
Hepes B3aEMOII0 CBOTX KONKYDPCHTIER.

Taka [)HHK(IJ!}\ ("I'|)‘VK'1'_\"]')2\' KOM4 1t pum(_y ﬂp(),’l_\/l(l.li-l- II]J()II()RHIHT ]Jt‘.‘()ill‘fﬂ'h(l}i
pipM 2aITOBINOIOTL BECh PUNOK § KIABKA 3 IMX DIPM 3aliMAWTL 31AY N MaCTH-
311 PHIKY. H33IRACTHCA oairononiew. JlopiGna cutvaitia ua Ky pecypens,
KOMT HONYT 1A TIERI PECypeit postioaiacinti cepea 1neGaratsox dhipi, na oxpesi
3 AKX HPHIALAITE AU YACTKK NONHTY, 11A3HBACTHCA 0NITONMCOHIEK

Llas po6yA0BI MATEMATHYIUX MOACACH TOAIOHUX BHIUB NICOCKONAN0T Koll-
XYPelIl 3acTOCOBYIOTh PIsitil MaTeMaTWMII anapaT, (1o BiaoOpaxae pisig
SOMTHIG Aredyin ta CHTYallll Ha PULKAX 3 KOHKYPeIlelo cepejl neGararhox.,
3naUy posts IPH NLOMY BUHUPAOTE MATSMATHUHI MOJEAT KDIPHIKTY, JOKpe-
MA, MOAE] TCOPIT CTPATEMIHNX IFOP. TYT 0OMEKNMOLT KAACHYNUMU PE3Yilb-
TaTaMli Ans Ayonorii (oxironodil 3 ABoMa KOIKYPENTaMit).

Flexaii aBi xonxypylow (pipsMi BHPOGASIOTH OANOTHIILY HPOAVKUIIO, BHKO-
PHCTOBYIOMH TEXUTOROIT UL TPOUECH, BIO BHOOPLKAIOTHE St TXHIMI RIPOOIIIU-
MIL Py KN AMH

g = F(xf. 1—,{)), j=1 2 (2.91)

A€y — IHRYCK HPOJVIANT 710 JipMow, a x/ —(1‘}) o= T mrpary.
1=1.m

To1i it N4 HPOAVKILIIO BIINAUIIOTLCA 060MA PIBNAMM BUNVCKY p =
=p (g, gy) - Hanpuksa(, ko a6uasa BUNYCUL SPOCTYTh, TO INA p Clra(e
Op /adqy <0, dp - 3, < 0. Ilima Gyan-a9xoro BHAY RITPAT sasexaTuMe B X

: p . 2 : _
Aayninay odosa dpipsarn, robro @y =m,-(_r,!\ X, ) r=102, 00 m Hanpu-
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KR, KO PipaMit 30ianmyoms TOHNT Na BUTPATH 7. TO 11i1@ HA KX 3p0DeTac:

duw; UG
-ET‘>U', f—(i,§—>0,i:l,_\,'m,
ax,; ox;

SIRMO BULKATH HEPLUY (PIPAMY 0NEPYIOUYOI0 CTOPOHOO, A i1 APYroT pipMur —
1TAKOHTPOALOBANUMYU PARTOPaMIU /LIS ONEPYIONOT CTOPOMI | APHITINTH 34 KPHt-
Tepili echexTusnocTi gl nepuoi Gipmu il pynknin npubyTry My, TO 3aRMNANNS
nepliol (pipMp JToNArac y 3naxojuken crparerit (q,, x}, e x,’,,)> IO 310
MOMKIIMBOCTI MaKCHMIBYE (PYNKITIO IPHOYTRY

n ! 5 f
- _ ) B -1 PSS
= p(gy. Ga)G- Y, @ (.r,, X )A, (2.92)
=i
aa ymosu (2,91). @ynxuia Jarpainka L noaiéuol ekeTpesaasiol sajnaui Mac
BRIV IS 1L

L=m+a(F(c')-q,). (2.93)
a8 A — pigros i mirmknuk Jlarpamxa.
VMOBIL CKCTPCMAABHOCTE HEPILOTO MOPSLAKY TOMT MAIOTD WISITsL
al. p dp oqy
= =p9, M)+ g —+g—==-A:0;
a(.“ P(’l }2) 11 dq‘l q4 aqz a(h
o1 e a_xz o
_@]4], = 1,' %{. - _,;,‘ ail_ = }L_()L: =0 i=1, .., m; (2.94)
dx; Ax; ax{ ox, adx;
oL _

= (Y, =
0, —11(1 ) gy =0.
Buicnouarornt  pintishis (2.94) Muosansic A, Moxaa samicaty (m + 1) vmony
CRCTPEMAIBHOCT]

. 2
» + @ _a_p_. + _aR Dq} al‘i = + li d_wL + ?ﬁj)'_ ﬁL
aq; 9y 9y, D.zr‘-l ! k 3_1‘|' a_rf B_rf’

F=1 ..m,q =R (.rl). (2.93)

ExeTpeMaabna 3aaia, 1o posrasiiacTscs, € 3ajaety OaratoKPTepiaisnol
. . cw g . . 2 2
OITHMIZATNE, OCKLABLKH KphTepiil (2.92) swaexnth sig crparerii ((/2\ Xy, o x,;,)
apyrol hipaar. Bypaan

aq, /dqy; 9aF, dxl,i=1 . m, (2.96)

Mo BXOAATH B yMosd (2.95), HA3WBAOTLCA YaAaHUMH HAapiauisaMu, OCKiTbKM
NCPHEL MPMa HOBERHA 1P POIFTIT CBOTO 3aBA011B1 3p0SUTH fesaxi apuny-
IENNIST TIPO MOBEAIIKY KOIKYPCITA Ta JOro peakiiio 1a o6piuy Heio (siTHKY,
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L aTKe, b Ha TToBeiAInKY BMpasiz (2.96), nepwwit 3 AKUX MOKazve 3y
BH{IVCKY TIPOAYKILTE JIPY oo MPMOLo —IOAO 38T ¢, a APYUIIL — v piarpatax
GO0 aMIT BTIORIANUN _UTPaT nepuroi Gipam.

HoAaabniil ananis 3aCKUTh B PI3IIK NPHIYLICHD PO TORCANTKY BU-
pasts (2 96), xOMUHTT 3 SKUX 3YMOBIOC OKPEMHIT AHATIR KONKY PEUTIIOT CHTV-
ahi. PodrTsaneMo CsSKL 3 MoAIGHIX AJILTePHATIE 4453 HalNPOCTiNuiX RIUIAKIB,
KOMI TORAP, 110 BUPOGASETLCA, € OMIOPLINNM, FPAIMYHE BIAATKI — CTATMMIL,
Qynkis nomITy  — iniiina, 10610 p=a =b (g + q3). @ >0, b >0, apyoxuii
BHAATK I pauors s C; =eq; +d, ¢>0,d >0,0=1, 2, acc ~ rpamrmi
ruAarkn, d — dicconant migaris. Toal nepiva dipMa Mac npubyTox

T =[a —b((/1 * qQ)]‘II —cqy —d, (2.97)

AKMI BOIA XOUE MAKCHMIZYNaTIH BHOODOM RUNYCKY CBOCT DPOTYKUT ¢

YMora exerpeManbiocri neplyoro nopaaky aag (2.97) Mae suraaa

o1 aas ,
3_1:[(1_b(‘71+QQ)]_b(/t t+ == |-¢c=0. (2.98)
ql \\ a(h )

Anaxtia ayonoaii KypHo rpyirryethest na npunymenss, o rajani rapiauii
Oy /Oy 1a Oy /0y — NNABOBI. TO6TO KX 3 AYONOAICTIA HBAKAE, IO
MY U BHAVCKY WO NPOJAYKILT e BHANRAIOTH 1A Konkypenra. Tojai pisio-
para KypHo — 11¢ napa pisnis suiycky (G, ¢5) . S 21000616 YMOBY

T . T

=0. (2.99)

My 995, (=0 o, dqy 7 dipy =0

3 ypaxysanuay (2.98) ymony (2.99) nabyraiors siursaay a —b{q + ¢y ) —
— by — =0, 0 =102 st pistosara Kypio siglaerbes pinnoctsisn

_ _a-c.  _u+t2, _2_(0—_0) 2,100
Gy = (/2 = 3!) Tp= _.__.:_j. ....... ;g = —Sb . (,.. )

Tou001 PEsyaILTaTH MOXIET NOSIHPITI 1a BOLVIOK JA0BLALUOT KiAbKOCT
gupat £ Pimopara Kypno (2.100) gaa wiet curyadii sMae nnris;

, = _a (_I_' = ) ; = _...L._:
(/-"_(/l-‘l')b J=4L2 .., fip s

g=—t_fa-c) (2 101)

Arno KiapkicTh Mps f 1eoGresceito apoctas, To pisiosara Kyprno npsive
A0 PIBIOBAME B YMORAX JoCkonanal xonkypennii, Koan f — e, 10, 00 n
P2 N O G TUPIITHIN G BICLATIGM

TIpu O1abIH CKABNOMY QAT TPHNYCKAWOTLCR HEHYIbOB] Tajgant napia-
i, om0 UPYKANOM € ananiy gyouonii Crekenuwbepra, ko o a6o
AR (PIpMiL BRAKAIOTD, N0 KOBKYPCHT HOBOAITIMe cebe stk Jiyonoaict Kvpuo.
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Hexall vepia pipMa BBaOKAC, WO APYFA PEATVRATHME 3ri10 4 YIRLiew pe-
axini Kvpro, robto

s L 1me=bgy (2.102)

Toiu ragana napiatg dq, . dq, = =12 Baxopuezonyiousr (2.98), maemo
a=b(qe+¢y)=bg—c+(bgy) /2 =0, spiakn peaiia nepuoi GipmMit na
(2.102) Gyac gy = 2(a - ¢ - byy) /30, Orxe, peayasrany juas 060X P sa-
JACKATL WM ToBeAnnay Apviol gipmit. ko pona mubipae peaxiio Kypliio,
S BIDKAC TepIua Gipsa. 1o pittenam ¢ piegorara Crexeashepra 111 nep-
moi dpipyu: gy =(a—c), 2b, gy ={(a=¢), 4b. Takuy myon, teputi ipma
sar BN 6Ll npusyTox, Mok apyra. Tlpore Koan apyra pipsa ne pitko-
pucTonyve peaxitito Kypno, a aie 3riano 3 peakuicn Crexeanéepra, To6To KOX-
Ha GIPAMA HENPABIALIO BRAKAE, L0 (11IIA BMKOPUCTOBYE ITaiBHe HPUNYy e
Ky, aaeso nepinnosary Crexeasbepra ¢, = ¢y = 2{« —¢),/ bb, ariwo 3
AKOW PIPMI OTPHMYIOTH MENINIL HPpuby oI, 1MDK dd pisitoraroto Kypino.

Cepea Innx MOKSBOCTCN POSTILIEMO NI KoonepaTieie pimends o6ox
BipM B AYOROMIT MAKCHMEY BATH 3araabIsHi HPEOYTOK (ynaitapie punen-
HH); Bono t)”)l(“‘Vl;"!'hC}l (‘)l(('TpL‘MIl.’J)'»H()!() SA124C10

(g @) -y (q1, a9) +malay, a2) =

=[a~b(q +a)|(a v g2)~clar+g2) - 20 — max.
Posp’g30K MG 3000R0ALUSTH VMOBY

ot an [
S5 = S [a-b(qgy +ay)]- blgy +gy)~c =0,
dq, Iy -
AN gy +qy =(a—c) /2.
3;_1_\'”1[)1(1‘,\1(), O €Skl 3 NaneacHy T\'T ICLACHY X Dil]lc‘llb CVHEePCTaTh
BICHOBKAM CYVACNOT TEOPE) irop.

2.10. TEOPIH I‘IOBE.AIH!A(H
BAFATOINPOAYKTOBO! ¢ipmu

Teopiio DoBCANIKI OANOUPOAYKTOBOT PIPAI, POILAZNNTY BIIE, MOAKN 1O~
WEEIE T BT 33T b BHIATOK GiuaTonpoAyKTOBOT (Iipa, 4Ka BHpo6
I AOBLALIY KIABKICTE i spAlB Ipoayiit (# 2 1), BINKOPHCTORYIONH APH HBOMY
m BIALB BUTpar.

MG HOBNAITH MePR3 g, PIBENDL BUNYCRY TPOIYKIUT BILIY ), TU saraisni
RIIYCK MPOAYKILT 7 € n-WinipIine BEKTOPOM g =(q, );_, - Jcuywors pisin
HLAXUIN A0 OUHLY TEXHOFOTTIDIX 2B 33108 M BCKTORAMY BRNVEKY NPOIVK-

W g GaratonpoavkTosol Pipmir Ta 11 uekropoM suTpar v = (,r})_ . T06TO
) J=lm

A0 vintey sUpoSImUel gyl Gipsp. 3riano 1 0UDBIM 14 UMYX MRIXORE, BY-
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poGunya dynknia f 3afae1hes K BeKTOPIA BDYHKILA Y TPOCTOPI BUTPAT (pipMe
R, musyernian aK0i € BEKTOD MUKCHMaAbIO MOMINBOTO KiUEROrO BUNYCKY
PP SUAANOMY BEKTOPI BHTPAT Xt

F(x)=(F ('Yi))mn = (¥, - _r,';,))m\" =g (2.103)

ne y, = F,-(.r'), 1= 1, ..., 7 -— okpemignpodumui pynkiii, a
n
- Lo
X, —Ex)-,]—l, oy M (2.104)
-1
SIKkno nosnaT wepes p o= (p; )""11‘" KEXTGP LN NPOAYKILif, A€ p, -- 1A
ONHIET 1T NPOAVKIUY, To DyIKIIS JOXOAY R MATUME BUTNAL
N )
R=F@)p=Ypk(«), (2.105)
i=1
a dyvrxuist upu6yTKy GipMu - BATASN
1" . n
A - . “20y == - ! - .Y : )
a(x)= Fp-xw= E;},], <1 ) Ywx, (2.106)
. 1=1 J=1
j=tm :
Ae o = (z(-.-')) BEKTOD JUII A BHTPATH.

HiaxpecalMe. 100 B Monedi 6aratonpoaykronoi ¢hipmu (2.103) - (2.106)
KON ¥R HPOAYKILT (hipMH BRAKAETHCS KIINLEBUM | 1le RIKUPHCTOBYETLCS
Ya BHPAMMIITHEO IHIMX BB npoaykuil. ¥ nulaaky, Koau ue ne 1ak (uacti-
1 TIPOAYKILT KOKIIOX0 BHAY MOXE BUTPAYATUCH 1a BUFOTOBAENIA NILINX BIAIB
UPOAYKILLD, TOTRIGHO PO3rIgAa I SLTBUL CKABIIY MOZeNb, B AKil BIKIOUAEThCS
MOMCINBICTh KPATHOLO PAXYIKY BUTPAT peeypeis i 1poaykuii.

Y sonractpoxopisi sajgaui 6araronpoaykTona ipMa 3 Moaesawo (2,103) —

(2.106) Bn6upac REKTOP BUTPAT (x’, 3?2, o, .1'”2, ge ¥t = (_r'/)j =1; m —

h /
BEKTOPY OKPEMHX BUTPAT 113 1-TY JIPOAVKUIIO, OO MAKCHMI3YBATH TIPHOYTOK:
) n ) m rn )
n\_ Y\, K 1y _ ) L ,
n(r, e X )-—.2';)../-1(:( ) -z\?w’Lng — max,
= J= 1=

32 YMOB 120, X220, ...x" 20, HeoOXinmmmn yMOBAMU EKCTPEMYMY &

- ar (xf . Car(f
__(% =D, —,—()J — u.:}. <0 "(')I("r'_Y;' =| p;— ! (' ) _ Zé’)' -1_'1) — O‘
dx ) dx ; ox ) ox )

.r;-ZO; i=1, ...n j=1 ..., m.

Taxum oM, jnsg xoxyol Bupotuntol gynkiii F (x’), HOB 4321107 13 BY-
NVEKOM 1-Io BIY MPOAYIQALT, BHKCIYIOTHCST HEOKIACHUYIT YMOBY DHTUMIUh-
NOCTI.
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[ipM GinbLl AarperoBaluM MAXOAOM /L0 UITUCY NOBEINKY aratonpoiyK-
TOBOT QPIPMH (PH BEKOPUCTANNT 7 BRAIB BUTPUT € 33/ AATHA Gyt Bunyexy
y wnrisy nestpirol hynkiil pnTpay

B(g, )= O(g s G Ty Ty ) =0, (2.107)

(PHIOMY, U106 BIAOGPASHTIL 3araiblli 3aKOMOMIPHOCT BIPOGSLMITBA, SK NPaBy-
N0, BRAOKACTHCA, 10

9% <0 ﬂ)— >0 =1 ..., n; y=1, .., m (2.108)
9q; dx;
dyiatis npHOVIKY T BE3ATACTLOA 1011 SIK
w8
n(g, X)=qgp—xw =) py;— ), W%} (2.109)
=1 =1

VMony pisnogary GipMu 3 Moseanio (2.107)--(2. 109) snaxoanrs v on-
FOCTPOKOBOMY NEDIOA) AK POIB ABOK €XCTPEMAIBNOT 3aat

n(q, x)-> max; ®(¢, x)=0;, =0, x>0. (2.110)
Buxopucrosyiony dynkuio Jarpaspka L (g, 7, A) sanasi (2.110)
L{q, x. X)=gp - xw+ A (g, ¥), (2.011)
ne A — Mok Jlarpaiska, MOXHa IAMTMCATH 11e00X i1 YMOBH piBUORAry v
BTSN
ol 4 a9 ol 4 oD 5 (1
= +A =0 5 ==(w) + A= 0, (2.112)
dq (») g Jx () dx
%% =d(q 1) 0. A0,

SIKLAO BRAXAVH, DO BCH B BUTPAT WIKOPUCTOBYIOTHCA, @ BCI BUAK NPOAY KU
BUTIYCKAIOTBCA.

YpaxoByioun, 1o Meplli Ba PiBIAINIA B YMOBAX PIBIOBArY (2.112) € nex-
TOPIMMY | MAIOTL BUMIPHOCTE 1 Ta M, YChOro MaeMo (n+ ni+ 1) pisngnns aaa
BH3INAYEIDIA NEBILONEX A, T, .., T, . . G, Y CKauapuii Gopmi yMo-
81 pisntopary (2.112) MatoTh surasg

L 0P L _ A
Mg T M, T Bl 120
i=1 ..., n, =1 .. m (2.113)

3aaayi ma Bnpasu

2.4, JLas upuKaadiv 2 4 — 2.8 06 HeHHAM TIEPeN T HABCICHT B MY 3HAUCKNR CJTa-
CTRYITOCTCH WAPOOHIUTEA | JAMIBICHHS ¥ Ta O
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2.2, 34 eROHOMCTPRMIBIA QIIERKAMOL I NEACTREE TUIX CKOMOMIMHOL CTaTHeYiR 1960 - -
1995 pp. supobanya dyuxuis naaosoro wnvrphussore upoavkry (GOP) CINA saau
SUrAN

FK, L)= 2‘248]\‘0 40411().8Ul!l

Poapaxynari oRpesi ¢QerTinocTy peeypciB Ta 3ardabHy erRTRBHICTH BIPOGHIIUILA,
3T Mac1uTal BEPOGHIUTEA SIK CONCTHC TCOMETPHYNE TCMIIB 3POCTAIHA PCCY P, YPi
xopywoult, 1o GOP CINIA nminax 1987 p apic 3 1960 no 1995 p. y 2,82 pasa, mypothiniu
Do 361abmTnes n 2,88 pasi, 4 WHCCALHICTD IalHaTIN iamnwstacs 3 1,93 pasa.

2.3. MHepenipumi, o wnpodunga CES-diynxuia npi § — -1 npamve 10 it -
potmgtol Gyuxitt, upyn B 50 — jo supodunuor dvarnii KoG6s — flyraacs, o npi
= — a0 srpoGimeror PpyInnd TeonTbera. 3HafTH 38 23K HADAMLT|H B 1PN
dyynxaiidt va CES- Qywxail.

2.4. Hepespymy, mo i nupobritwol diywon 5 (g, ) =1, (2.1'12 + \j) ; (3.\'5‘) + Af)
rparianiil MPOAYRT MP, cnagae, cepeanii NpoayxT Al , e cildiae, s gysrnn
Fy(xy. xp)= 2, (4.\f + \22) / (3.\'{2 + 13) cepeunit npoaykT APy cnaase, a rpadsani
MP 5 ne onagac, Takus SHOM, PUCTYBANHA LTKIMI CKOROMICTAMY 3aRONY CHAHOT
BLAAAMT AN SMCHIICHHR CEPEAHBOYO, 4 HE FPAINIYROLD HPOJYKTY € HETUICKHOID KOHUCTHLC K
LUBHOTO 3AKOUY BATOCHO KIACHUHOT KORUenuil, Hagepcroi n . 2.3,

2.5, Hexait Q = F(K, L) - vhoobuuud yHKIUE B arperopisoMy Rpocropl srpiar
JIOX. REPoGUnIUX PakTOpIK: L Pl T4 Ko -+ sypoGiaoro Kabitany (0CHopruy m-
pobnanx dowiis). shiaue F ¢ minifino-ognopianon diysruicio, 10 BoNa 38 ACKNTL TIALKI
wix thotnoosbpocnocre k= K/ L Bucaeno dpyuxnn (&)= F(K /L. )=0Q ., L=y, nc
Y — CCPLAN NPOAYKTIHBBICT), Ipanti. 3Haiitie vepes [ vaxd noxazhukm, ax’ 1) rpamyiey
HPOAVKINBAICTL npawi o=k /L 2) rpanciny dongosianady r =98, dK; 3) xou-
pimenr enacvitinocri sa tponaaz o = (OF Z/IK)(K 7 Q); 4) emcmiaicms sa npulery
B=(dF 7aLy(1.7 Q)

2.6. Hoveetn, wo 1oms xXou 0uH 13 xocdinjentis exacTyymocti @, B 3a poecyprani
uupoGiivuet Gynkiii F{K, L) (o, nonepeanmo 3anauy) ue 3aacsoirs wit b, ro F v hynx-
mew Koo — Jvraaca,

2.7. Ainditno-ognopisgra pupobistua hyrxiiisa, xnn axoy (k) >0, (k) <0, f(D)=0,

Jimg ., f (k) =es, baiy_pf (R) =, limy . //(k)=0 Gum, snpany 2.5), masnuac1bes
neolkaacuynow. lokuzatin, mwo dyaiin Kobhn — JAvinaca ¢ HCOXANCKUHOK 34 YMOD
bye (1), i=1 2, b +by=3.

2.8. I'p2unynor nopyoo aayoiy Sy upaui L ra saminyg Sy kanitaay K s sspotnn-
uni dynruii Q = F{K. L) masusaotoes seamnme Sy = —(IK /0L) i §) = —(dL /0K ) 3a
yMonl @ = const. 3ualiTn &), i &, A3 oamopianoi pnpobuyyol byl uepes f Goty,
nupany 2 5).

2.9. fJosceny, 1o xonw topsa e 8 aniihio-oauapiuol dywcuii F e etaano O
JDACHENTH 1832 po1Loostpoctocti k), vo F (K, L) = AK + 2L, e 4. B — xoncrantn

2.10. loncery, wo aTa aiiitno-oanopianol supoGriivul pynrand F s dynwuics ipo-
Avkrnspocti npani £ (ane. enpay 2.5) posk’s30% ABDCPCHTNIABROIO PIBITIHE

_ [ =k
T N A
Moo oy +rr)
o=, aae CES-dymamw, a upn =1 — Ppynmonw Koy - Ayraaca {Ipir nuosy noka-

SaVH, UIO 1HAPAMETD G0 ¢ (‘..‘l.lc'l'l(‘l]li(f'l'l() Aastint,
2410, 3naiTi supoebunuy aikiiino-onHopiany dpynxiiv F, j1as arol koedinnert ¢aac-

{14

TiuroeTd 3u gowgast o= (ki) 7 Mae BuyTaRN.

Y
{X(/«') =TT w0\ 1ay
(+E5w)

2.12. Hexaii supobiauy dyukuid O = F(x, xy) mae (_'Tzulnii JOXIA Bi POIIWHPCHHS
MacTaby yHpoliTBa, [eperpuTit, wo: 1) pisnonponoputiina MIHL BUTPAT He ENEME
Bt Wa FPANKUILLL Ty COPCANHTE mpoaYykTH, AKi J:l.'lC)KIJT'b‘Ti)IbK)( DA CNBBLUIOMICHIA UHTPAT
£/ Xy, 2) rpakuuwl T cepeuti MpoavKRTH 060X BHAIE BHTPIT € cna.'uumiu D YHRUIAMH

NP
i (3F 9F | _a°f )

HAPAT] 3) CLACTHYHICTL sadileny MAE BUFASL —— | =—=— || ——=—— | . MpH4OMY O

PINPAT 3) CAUCTHYHICTL sadinenns o 5l oy, d.\‘_,J FIETS

o PYHRIGCHT 0y, 7 X5 4) DR JUAQIEX I DLTAX POSLIPCHINE € NPUMEREM, HID HPOXU-

ANTL HCPed NOMATOK KOOPUIMAT, & Lt)y)(i(l.llf[ IlHﬂilTl(iﬂ — JIMIHHA.

2.13. Bupofiua pyrtis Q = F(X) € cynepansyimion, sKuo F(x+y)z F(a)+
+F(y). 1, ye R fovecri, wmur 1) F pae APOCTaUI 1UTCYPATbIMiE ROXIA BIA
POALUPERIA MacurradiB BHPOOHIUTHL, TOOTO Flax)zuf (:{) | A0 11E Mat POCTD IPOLTIIOMO"
FO AOXOAY BiA pouupesnit Macmyasin BUPOGHUNTRAL ) KDMI 10AATKOBO Fx+ 1/):—'
=F(x)« F(y) npn x=ry, ¢ =const, 0 F M CTAMNI HOXi/ UL POIMIMPCHHA MACIUTAO)E
DIPOOHRUTEA ~

244, 3aaitrn yuRT NOTNTY Ha BUTPATH BIPODHNLIBA T2 hynmait nponodimii wa
DUMYCK APOIYKITT AHA (PIPMIE 3 ABOGMA BISTAMIL BHTPAT ( sipobrra0n ivaxuict: 1) Kob-
6u - Jlyraaci 2) Jleowrseny, 3) CES. o )

2.45. Mlocaimrn NoPIBIAALKY CTATHKY A8 BRILKY KOMIIEHCOLNOT 3MIHN I oRJaT
OAIAN0 BAY BUTPAT, JIe KOMICHCHIUA, MO MAC (POPMY MM UL NPOAYKIT, rapanTye
HEIMIRHICTL ONTHMAMLHOTO pimts [T sunyexy. [Toxasatn, no saranuiit ehekr 1 owaari
OMUIOTO BRAYV BUTPA( MONHI TMOAMNTH 1 BILIY 3aMNO0, KOME DHIVEK ARDy kI 3t
MACTHCS HCSMIHMM, TA 1A BILTHY MACIITRGY HIpodHiuTea, 33 2K0T0 06CAF BIMYCKy 1po-
YA SMITRE TS, .

2.16. PipMa NEPeGYBiLE b YMUBSX KOHKYPCIHITT 33 BKAZAHAM LOPMYBANNAM, RKNLO BOUA
NOPA 13 ILAATOKS 43 BIPOGHIST BUTPATI HODIIING CITLYBRTIC ACPACABE BIASIUY JTAATY @

" _ N .
A OHITIN0 BHKOPUTTALOIG BIAY BUTPAT 1, 1PRIUMY L(Ef]ul',- <t ne I — saraapiu
)=t
OGEAT KONITIH, M0 RLOTLHCH PIPpME, Pos3riuy e sailay i paiie s ysosax KOHKYPEULiT 14
BKATARN HOPMVBRULAM, BRDKIIOUN I0HI YMOBIL TAKIMI CAMHMY, 5K P HCORAACONN
AL OAROAPOAYKTOROT GIpant. BULunTIt HOZT YMORE POIHOHATE, Py ki BOTTY 1w
TPATH T PV NPONOZHNIT Md BUTIYCIC, it TUROK HOPIBHAALIY CTATHRY ‘(l)llel. .

2.7, DvRIs ppobiaux ne e C{Q) Xapakicpityt M ina hbil BILETR giprul
U BHPOANNIITAT PEROLX 06CIs POV RN () e mrrpari :«;-«yugnym-rmn [ThY l[()llK_\,’!)L‘IIT-
nosv prauky. 3w C(Q) nTa hipar 14 DYPNOIITOI 1!)}-’;{%([\116&() {66~ ;l_\'(mml'.\ o
yaomLy gocxunaer konkypennd Hoxazarnd, o C(O)=AQ" FL e ¢ = CTRTHYRICT
}m]m(umurruu, IO ONTHAGLA LD smyex gapoiyiani LAHCMOETLLA NP8 U<ex t .

248, O B4 FONNPAUIN TLIKCHI AN 01HCY BIPUGHIYGE TEXTOTOT 1§ KOIUCHI

CCUAHI0UT BITPATI = CHRAMAURIOGT MNYER s ¢ QRIS CHOCOin BINOOHTIMOL ,1'12_:nimuc'n, 'n
DA GararonpoAyKITomt GIpMa BIGIPIC HEpi’ ¢t phsh THTCHCHBIOCTE Cnowndis Bpu-
WHIOT JTAIBUACTE yye 0 o g, DT BHAVCKY 7 Ul TROAY I Q. o Q) AU BURTLP

uunyeny Q :(Q;)l_]'” MOD BaQINtE §9 BEKTOPON CHECOBIN WIPoOHITOT isUNt0cTL

[t
1=,

=l 3 2 n . YT r
V= (y ;)/ "o Pyscuito Q= Ay w st darpnrs A= (”l) ))_=|  XUDDNTERIAYE
WHNYCK NPOAN KT TP O/ I DITOHOIBROCTN orocotn (u,) C KEABKICTR) JIPOAY KL
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DAY 1, 110 BUPOBIRE DIpr, BACTOUANVIONN BUDMINY HITeHCHBHIC ) Jra cnocoly mipob-

IHUTR SN ”pu NbLOMY ll)]l]l_\lH BHKODHCTONY ¢ BCKIOp BUTPAT .tL z('t'):’:l.m BHTAAAY
@ r=l,m

AT =By e B= (b”);=1.s o sBAAl MATPMI. JTOCTIANTI oMtiataasii pioni cirocobin
BUPOOUISO) HRANOCT! PipMH H YMOBH, 23 AxisX PIBCHL QIANBHOCTI ¢ HY ALOBUN.

2.19. Hexail dipma-Monononics XUPARTCPAYETHeT ahinnoro (l)vuK'uie:m rPalHanora
Raz1onoro Roxoay MR (q) ra xusaparnunow (DYRKIIEI TPARKUHUY BiaaTiiR ATC ().
NpHIOMY MR(q)=n-bg, MC(q)=c—dg+ z'(]'). ac oCl MapamneTpy o, b, ¢, d, e -
hozathi. Jr@liTi: 1) vasionii 108 R, nurarkie C, vonur ; cepeani miaatki AC 2) npn-
GYYOK. 110 MAKCHMIZYE RHOYCK DPOIYER, TA MAKAAMAAL I npubyrox, 3) CTasKy auns-
1o 360py (ROAATKY 3 0000 TORAPY, 110 HPOAIETHCT ), AKA MAKCHMIAYE (0 XiN Bl no.
AATKIn, 4) Hall6LIRINY (iny, 070 Makcuaisye BUOYCK POy K, T

2.20. YV bipmi BayMoas Mevan Mencakep € MaKCIAi3aNis o6eary HPOARKY 1P
n{mc)’mmn: HE MO SHUKVRITU IPUOYTOK HHIKIC JAAUHOFO Pipms. BiLsnassyn [11n1-m—
BANOTL BUTPATH TA BUIYCK § JIATH OMTHC pe3vihraTin TOPIBHSLILYOT CTATHKY 118 dhipmy
bu_v.\mq:q_ H]I)ouccm DOPIBHAALEC QOCXIKCHHS BIANBY JKUNZHOFO 30opy. 1OAATKY 1M
BHAOBUE NoXig pin TPOAKY T2 HOJATIY H3 UpHOVTOR 24d PipMu Buymoas i kaaenypor
dnprat 3 ANSAOTITHIMN IOKABKHKAMM, 1LO NPAVHE JIO INBYARHOT MAKCHM SN LT npUOY IKyY.

) 2.21, Ar!lau‘m ONTHMAABLHY MHOKHHY RHAOPY IMiHIKK 374 JMUCKPUMIRYIDYOIO MOIOnO-
JNCTA, SUGHE IPOAAE CROX MPOLYXUI T [IUDX PIFHAX PHUKAX 12 3:00aHKM b dyvHRLIgMN
nOIUTY. B axoro Monononicta 6v,ac GiaLmsi sunyck — v JUCKPHMINYIONOTO HIg ¥y I-|("n‘!c—
KPUMIIYIOUOr)? ) - . T

2.22. Burp.n"u HAUPERAGeY MAKVTH AGLABUITH Bancouil poxia R, age upn LLOMY RMEH-
UBv graanid upuGyrox = K{q, AY-C(g)- 4, ne  — BUIYCK Hpoavkini, 4 -
BUTPATH MA pekAUMY, UPDIMONY (R 34) > 0. 3HaiiTy VMOmS OMTiMMagbI ml'l‘;)u'l' Ha
PCKITANY.

2.23. € r Konkypy1ouix Qips. UPUHOMY Py uKiin Toitry pase s Hosepo [ 114 Bupa-

LIS 1-T0 RILTY MXE YAkl morasae Ef‘ = Ej" (», wy, . a, )= m; [ =1 r, ae
r Ay, Vo . IR TR S
Poom WHY npoayxmii, 3wy, .., e, - LiKa BTHAT. 3aransuui pomer = = (E ) i
Hi-tm
27 BIOR BUTPAT ( CYMAI0 BLMILYaAnIY by Homry Ej= E; E/’ J=1 m
) A =15 =L ..., -
o . )=, JE
Hokazati, uo RIKOUYIOTLER CHERMAKOIEHIT ——t = = m
dw,  du, T

——

[’;

\

I.\AOAEA’i PUHKY '
i TEOPifl 3ATAABHOI
PIBHOBATH

PozAlA

Ha ocungl wamesrannpomx Modeaeii CrORUGMst M GUPOHILIEMEL, DO ARIY-
ML B HONREPEONBONY POSTIIL, MOXNA CKOHCHPYIORUMN MameMamuert Modeal pun-
KNROT CRONOMIKY, OD' &ONARMNU NOGEOINRI CHUXNAAINLG ma iy o DUl cucmemy.
Taky puNRoOST eXoMOMCGUL H2eNmu, AN CRONNRAL. G PRAT AKUX duemyname Ou-
MW 20CNU0APCEMEA, d MARGK GUPOOHINT MONPUCMCINGA = pIAOMd T hipsn,
KOPROPAUIT Moo, gaacsxonDOms ua dsox MUY punkig - puekl npodyxmis (mo
QPG Wi nOCAYE. WO A6 BIOIICH T RPONOI IR (HIpsa i} ma sy bk
s aupotumaa (pmgi, supobnonie pecpeis, JanpurIdd cpoonnzo Kanimeiy.,
ARMAL HAQCUNKAMI TXUY oMo 20en00apenad ).

Aossanmi zocnodapemea (cnoxugani) ompusiyroms doxodu 610 npodaxy poax
MOPIS QUPOGRUUMEA 1A punxy pasmopis | Guxopuemoaymimn 1x dist npudbmins
CNoXUENOL NPOOYKRIT Hu prouxy mosdpia md nociye. hpsne 3acmocodpoms npu
dbani paxmopu dan supobruyman npodyxiii. Judani meopit Juzaauiol exerosroy
PIHOBAZI ROASIZOMD 4 AN 3dCMOTE QoM cocnndapcme ma nidnpuesems
Y MEPMINAY N, 05Ca7i8 asapia i rumpaienny pecypeia. Tipn eusuennt exononaiv
HOT 8208 MOOTT MIH CROXUQANAND Ma GUPNOHUKINI WIADNE MICHE HOCIDAOML o1
P GOCHIOXenst ys0e. HeOGXIBIN Q45 1GaOs PISNOGAZIL MIX HOINRIOM ML NPO
ROINYIGK NA-GO0 Y TNUNAX PUNKIE, §CDIANOGACTINS 0BCMaul, 3o AKX nudifng pisuo-
G2a ICHYE M € TONNOI0, & MAKON anan s 1T cnlivcocmi.

3.1. HAANprocCTuf ATPErOBAHI MOAEAI PHHKOBOT EKOHOMIKH
(KAACHYHA TA KEHHCIAHCBKA)

ITpy MoAeMOBaINdT PHHKIB T PHITKOBO) B3UEMO/IT EKOROMIYNIX AFCHTIB
BHKOPHCTOBYIOTH ;i ocitorni kottiemty. /a3 HILX NOB si3at 3 arperynan -
HSM OKPEMMX THHIB Arewrin v BIATOBL U COKTOPH CKOHOMIKH, ari 1O J (HINOK,
CKONMOMIKA POICAAILETLES AK JICIArPCroBai@ CHCTEMA, KOMITIOHCHTAMI K0T €
OKPCMI eKOHOMIMHI arenTi. 3 ananiTuianorg 60Ky, arperosani Moacat ¢ Grasiy
UPOCTHMU | AOCTYMHUAY L5 BHBRCHNS T4 QHadizy.

O61a8a THIIL MOACHIOBATHS IIKOPHCTOBYIOTH MOACH BYPOOHHITB TA CNO-
MCHBAHHS, POSCASTHYTI B HOUEPCARIX POIUIEX.

Hist DIHHOMACH K 3 OCHOBHITAE HIPHBIBIIAMIL BLANGBAROID MOACHIONANHS
POJ]‘."I%UCMO na KO]l]Iﬁ‘l['I‘}-'J:L-'H))'l()hf}’ plﬂl—li ABa |lz1i”n|p()(."riumx B'A]_\iZlH']'l-l l\p'dl'll'i‘-{'
HO ErPCLOBARIXN NOAEJET PUHKOTBOT CKOHOMIO IG13CNoT NMoseal ra Mo-
sean Refnca.

(17



Kaacaviia Moaens puHKOROT CKOIIOMIKM TPYHTYETHCS Ha OIHCT €KOHOMiKIL
3 OCKONIAAOL KOUKY Pelilicio i oXOUIoe OMEc B3geMonil punkis pobovol
e (pani), rpoteit i rosapin.

Puuox npaii, ax i innti pHOKK, OMICYETBCA 32 ZONOMOFOIO (DY IKUIR] HOUNTY
T 1PONO3KIT UbOTO arperosiliory HakTopa, a TakeX yMOB DIBIHOBAIH MiX
nouuToM i mpomno3iticia. OVIIKLS NOMHTY OYAYETAC Ha TAKUX fIPHIIYILels-
NAx: 1) dIpat € HOBIICTIO KOIUKYPCITINMY MPH MPONO3NUIT Tosapis Ta jail-
MY TTpaui; 2) 3a MY OJUIKOBHX VMOB Ipatiiqauit TPOAYKT NPt Clalae 3
SPOCTANTIAM KIIBKOCT) pali.

Posrasuoutt ecy BHpoSIYILl CEKTOP EKOHOMIKH #K 0AMe BREJNKE 1A PH-
CMCTRO i mosuadaloys yepes TT fforo npulyToK, NDHITYCKaEMO, 110 Bal (pakTo-
PH BRPOSTIMUTRA, «piM npand L, ¢ QikcoBaum:

M=pFK, Ly-wl, (3.1
jJe p — uinosuii iuaexc arperopatiol npoaykuii, F — supobunya ¢yukuis
CKOHOMIKIC o — inaexc nms arperoganod npaui L; K — arperosani supo6-

141 oA cKOHOMIXH.
Toa neoGxiana yMosa neprioro jopsaKy MAKCUMYMY NPHOYTKY Ma€e BITsY

oIl doF
oL ~PorTY T )
| € AOCTATIBOI0, OCKIABKY 3a NPHNyIHensy 2) B_l"} = pa——zF < 0.
oL dL
[Toqapnne carisnignovienus (3.1) v syrasi g—'z =% npo;udepenitio-
/

BABIUI $OTO 34 MmapaMerpoM w / p, sickil MOXKNA BBAKATH (H/1EKCOM PCadbIIG
JAPIIATH, OTPHMAEMO

aizz]’ oL \_,
o7 |5,
. ol e ﬁ“_

3B10GH 30 ) <0 (ocKiibKy o <0).

Taknn winos, nounT ma npatie Ly =Ly (w/ p) ¢ cnagnoo dynkitico
peadasiof sapaans. L nponoanuii npawi Ly = Lg (7 / p) npinyenino, no
HOWA 3PoCeTac UpH 3Giabwenti « o p.

Baacyoito Ly ta Lo na pinuey rpani rpaditio so6paxye moae3n Map-
urave (pie. 3.1), RijoMa sk «sapruanain XpeeT», abo «roxgd Mapiraa-
Aas. Pivnowosing pinein peaannol sapnaatn (/7 p) ruanatacrhes aGiron
Ly ((u; ‘ /))‘\J il <(u' Y ) 11O BCTANOBINOE PIBHOBAXKIINK PIBCHL BHKOPI-
cranna npaii £, (abo pirenn saiinatocr). Hpu (w/ p) > (& / p)" nunukae
A UHIIOIC HPONoanTii nag noieros L (w7 p)> Ly (w0 / p), 1O TPHIROAKTD
A0 NN w7 o uhe BRARBOM Oe3poHITTA, NI TAKOK 3HIDKVIOThUS, ale B
MR BPOBOPILT, I @~ . 9KA MPAMYE A0 PIBHOBaXTOTO snavennst (w,/ p) .
Hpn (7 pYy < (77 p)Y PHUKOB) CHIBE 3MYIYTOTH NINPUEMIUB 1TBINLYBIT
0/ P odepes necTany poGonod <, Wo KIToBXAE ¥/ p A0 (w2 p)
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0 (viv)? wip
Pue. 3.4 Puc. 3.2

PHIOK FPOMIEH OIMCYTTHES HYNKINEIO HONNTY Ha YPORIi My, AKka wpsna-
yacreest pisnamiss Iiry ,
= kY 3.2

My (p)=kYp, (3.2)

e Y — LIeXC BAA0Boro BIYTPIRNILOre JIPOAYKTY _(BBII — (;1)}’)1\'1) ":
cepeaniii jeke ni k- — xoedinienT nponepitiinoc («Kmsévnu}&(cugg;uqx-
GINENTS ), @ TAKOXK €XIOTEIN0 3l 3HAUCIIIAN IPOTIOSHID TPOICY s

Tpadiuno ainii TOMUTY T2 1PONO3NIIii rpomeli 300pKeN0 .11{1 pBC. u
NPHUIOMY I8 KOKUOr0 Y MAENO CBOIO AUIIO JOAUTY, Py NOSHAHAC PiBITOBAX-
it ek win. drnio npi gaganony BBI Y atia p < p,, 10 Cl'l()(_‘TE])ll'thT?(.}!
HAAAWIIOK 11POnOIMLI rpoweit M ¢ — M p (p) > 0, i 11 HOUSIAIGT) 3POCTATH
A0 piBna p,. ) R

Ha pyaicy TOBApiB PO3NISAAIOTHCA ABA THITH TOBAPIB — CIOKRIEYI 5 inne-
ey, pormTna sxki C = C(r) ta [ =1 (r) manosiano ¢ GyniLieo nopMma
(260 cTamat) Bicotka r, npuyomy C(r) » 1(r) e cnajpumu (l)}/l!l(u'lﬂh-l.l-l r,
OCKIALKY TIPI 3POCTan 7 CTAIOTh GRLALI BATULINA .'sao'.ua,’.lmemm. 3ai aab-
nufi oyt na Topaps Qrianosi sugarke) L(r)= C(r)+ I(r)_. a IponoILin
roapis Y ¢ dynkuicio pinus aaitugarocri Y =Y (1) . Orxe, pisnoBaxis pismi
RIKOpHCTANNS Npali L., crapxi r, Ta BBIT Y, sponaialotvor pisiic T30
Y (L)=C{rn)+1{r.)=Y.,. | .

O6’ c1aBInt PIBISINEE Ta ¥MOBIE, Nlo ONUCVIOTH PINIKIL bpaill, TPOILCH
TORADIB, MAEMO HOBIIY IGEICITHY MOAEAL PHIKOBOT CKONOMIKIE B HaApOCTIMiN,
IParnuio arperosanii gepdil:

Lg =1g(w/ p), Ly =1p(we/p)

p) )= p) )= Lo 3.3
1'_9((1?/ P) )— Ly ((m A p) ) L.: 3.1
Mg=Mg. M, (p)=hYp;
Mg =Mp(p.)=kYp., (3.4)
(19



V=Y (L) E(r)y=C(r)y+1(r)
V(1) =Cf u)-l-l(;,)-—.Y;. (3.5)

Ac eringiauomenst (3.3) OmicyIoTh PANOK tpald, crmmsingomenna (3.4) -
prlor rpoweit, a cninpianowerns (3.5) — punok Torapiv. TyT Kok i
DHILKIB 32/ AETLUST (DYHKUISIMHE NOYNITY 1 HPOHOSMUIT, 4 TAKOXK TOYKOIO PiBIoBd-
. Betr rovkit plsnonary pasom {(m/p)’, P h Le Y,} XAPAKTCPUBYIOTH
CTaN 3araabnoi PIBHOBATY €KOHOMIKM.

Posrasnvia siuyle Kadonyna Molelth JaR3T3 3MOIY PO3B A3VBATY A/ 131V
DOWVEY PIRIQBAYE B CKOIGMiUT B YMOBAX Noktoi saitnarocri, Monemn Kefin-
ca, pogpolaciia B 1936 p.. apogornysaia BANOBLAL Ha TPOGAEMIL, WO By ITIKIL
VOARTSARY 3 KPM3DIO TePerupoOIMIITEA Ta MacoBolw Oe3poditra v nepint Be-
ANKOY aenpecii 1929 —1933 pp. Noaone nuraiys BOAATAn0 3 oMY, 5K 041
T OPIBNGBATY, KOAM EKONOMIKA JANCAO BIAVIUWNIA BIA DIBHOBAXIIONO CTaly i
cTasucs Macone 6e3poditTra. Bianosiaw nogsrana s ocobmmiil peryastropiiil
ENOHOMIYYIHR NOAITIIN SePXKaRN, OCKITBKY ABTOMATHYHO R0 PUHKOEY CILIN
0e3 yTPYYRIIA AePXagy YN 1€ B 3MO31 FAPAlTYBATH JOCATHCNA DIBHOBAM
(B 30radEoMy BHILAKY 34 NAABUOCTI GespobitTa).

Posraayeme nainpoernonit papiant moaen Keilnca i gopisisenmo iioro 3
Kaaciniom moaerno. B mojent Keiliea JUioTs TpW 71031 aKTHBEB: TRONL. 06.11-
rait ma dpimpards xamitan K, Tvr sianocay jniny rpomeii, sepaxeny s o6ai-
FdIisX, XaDAKTCPHRVE CTABKA BIACOTKA 33 0001rallisiMM, 1 IPUNVEKACTRCH, MO §
VMORAX pisHoRary nopaa upubyrky na K (ro6ro na sanac nmecrnuiinmx
TOBAPIR) AOPIBKIOC CTaBUi HOXOAY 38 oGnirauiasin. TakuM YBlIOM, MOAEAD NaE
IMOMY NPOCTEXMUTI, AK TPOMLOBO-KPCAMTHA IO THKA BILTURAE 1R BUPOGUBITBO.
[Hanpuk.aaa, eMicia rpoueil 3yMOBIIOC #611bIIeHNs rPoioBol Mach, IO 3MIINOF
IPONOPUIT 06MINY MK 1 powrMa 1 obairauiss. [Ipe 36isutenis rpowest ix
SOEPITATHMY TH TINIBKH 32 YMOBY 31MXKENNT HOPMU Bi1COTKA Ita oOMtanll, npy
HLOMY NOPMA UPHOYTKY YK Ma€ CTIAAATH epes 3B AR0K MK 00 raninMn 12
KaTITAdOM .

YMora Maxcumymy npu6yrtky [1=pF (K, L)—rK Mae wsurasan %]/\1 =

N2
= pe oF -0 (6o a—l,l—«c('))A

aK oK?

OTxe, rpanuuna HpoAyKTHnIeTL kKanitany (ponn) y BAPTICHOMY BIMI-
))](J]ﬂalllli ,']Ole;HHOL; HODM 13 I!PH{)\TKV (( ](IHUI Ul;.lL()IKd) r, TO()')O // 5)]]\"" =

Smokents roerpwniree cnag 0F » 0K, 3 ockiasku 0F /0K 3amenyerses
npy apoctamn K, tran r npum cxac sGinbuieniin nonyMTy i IuBeeTingiim
TOBAPH, 1 OTWKe, W 11a BCi TOBAPI 8 UigoMy. Ll osnavae. Lo noMipHe s6iasure-
W TPOIIOROE MACH 3VMOBIIOE APOCTAING TIONKTY Ha TOBapH | MLIOBIANO
SOUILILICIIS TPOTO3HITT TORAPiY, TOOTO BPOCTAHNSA XIILEBOFO NPOAVKTY.
AXUIO 3 2XHXOChL UPHYNT 3ArAnLl Tonul £ Ha TpOAYKIIG AR
MELIUIIM 151 nporuzny Y, apy noriiil salisatoc, 1o, sk sraskas 1. M Keitic,
Pgaerunn gEpobaensii KiNnesil FPoAVKT Y gopirinosaruse nomrry J: 10610
Y < Y., 110 geraino snanie 1a 06CsIE BURopHCtanol npaw £, axitil 6viae Men-
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M 38 /., = 1.((10 / p)j") B Kaacaunin soaeai. Ilpn usomy pisnmer /o —
BITIAYWTEL pitens 6e3poSiTTA.

Orxe, OCHosl eCobAUBoCTI Mo Keilttca nmopiuiano s KARCHinm Mo-
Aenmo Takis 1) pisuoBara Ha pHIRY TOBAPLE AOCHTACTHEA i1 PIBHOCTL 1Honw-
v Ta daxinupol iponozuniy; 2) haxTiGl TOIYT 11 TIPAIIO BHATATACTHCS
QAKTHMIIO IATPEGYBAIBIM MPOJAYKTOM, 1 PIBLOBANA 113 IINKY HPANY MOXE 6yru
JOCATRYTA TOAL, KON PHIOK TORADIN MCPEOHYBATUME B PIBIOWAS]

Y ORITacHIis MoACal PIBHOBAra H(T.l(]()ll.’l'()R,i nacst npy noputdt sadusTocT
Ta praul peansnoi JTATH 32 1pailio (@ ‘p) . o BH3DAYABCH YMOBOID

Ly ((7{' 7 p)‘) =1, e L.~ obest apai apy noxuii saitnsrocri. Ipn wwo-
.\ plU]lUBA/I\HI(H OGCST WIHIEROTH RPOAVKTY Y. BHINGUABCH PIIILCTO
(K, L)

/Jl\mn roanasuT vepes Lo () dyiiknbio nomnery 1na oGaiLalli BAJEKIO BiR
RLACOTKONOT CYaBKIL, TO B WHAOMY POIIISINY THI 1AITPoc cimui BaplanT Mogeni
Keditca MOXIA NOAATH AK TAKY CHCTeMY CITBBRLALONENHL!

by =Ly (o ) A =1 (Y (3.6)
1. , -
My =kpY + Lg(r), {d;’ <0y Me=Meo Mg =Mp, (3.7)
< dc . . ar
= (. ’ — = =z > . O,
E=CY)+1(), v 0 d)'<
Y YV (L) Y- E (3.8)

s cnimsiuontests (3.6) euneyiorn prrok tpast, cnsgionen (3.7) -
PHIOK TPONICH, a criipBiruouels (3 8) — pinox ToBapin,

Posr JBHEMO Pl””oli\l]\' 1 ]‘)”HK\/ r()]S(I]”B A NJH”]’(JL'{!U[”E M(),'l(."'“ KG-
ki C S(Y) Ta 1(0) ¢ apimsnmu, Tobro C(V)=CA4 Y 0 ace C

ARTONOMUE CTIOXHBATINZ, - l]mnxmsm cx¥M 'nn_l_c Th O CHOACGIBANILI,
=dC/dY, 0 < <1 npnyomy J() - 1 —/: e — ABTONOMII 111BeC-
T BICTATKY, [~ Ay YINBicTn DIRecTauliling BLLTKIB 0 NOPMIE TIPO
newra .o tobre f o= ->0.

/ z/r

N (,13 13()Hll| ITROLIHIE i rrating (I\()H(J'\H}\H 1o )\d]‘nJKT([)HJ) 1OTHCST HAPOTY Ma-
pasetpiv (Y, r), yyosa pintonary Y = Foua PHIKY TORAPIR Mw BUCIAT

Y = C+e'yY T - fr,

6o AN pletosart Ha punxy Topapis (Jilds IHBeCTHI(IH Ta 3a0MALKEHD
/S ) € NPAMOIO, AKa OTHCYETHC ol Pyniieso

" AY
C+ /\ {0
vl
=) )
CIELION0 32 ¥, 4 0T, HPi (PIKCORATOMY 7 1ICTIVU CARIE PIBHOBAXKIIE AHACIS

Y. ().
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Posrganeno renep pinnosary
1A PUIKY rpoWeR Y Hpupymeini,
U0 nonnT a obxirainii Lq(r) ¢
adirmoro (pyrmaicro r, ro6to Lg (1) =
=h~jr, ne I — auvonomnuii
piBenp BKIATKIB 1a obairauii, a
J — uyrtamsict™s Lg nor, nputo-

. dLg(r) .
MY J=————2L>0. Togi yMo-
dr -
Ba pinnosarn My = M Matime

BUIA),

Puc. 3.3 /\'15 -h ]‘

Y = T + k—p—),
Til)ﬁ'n't'J J]i[liqﬂ PIBIOBATK 114 puliky rpoiuedt (ainis rpoweit LM ) ¢ 3pOCTaI 010
ahruvoio dynkuiero r, a >, ikcon: " lenye eamie pi i
adinnon Y%C[ o) ) @ OTKC, NpU (PIKCOBAIIOMY F iciye ¢anite piRORAKIIe
3araasHa piBHOBara 1a PHIIKAX TPOWeH | TOBAPIB LOCSTAETLCA NP
Y'( r*] =Yy (r*) =Y (ryt 7,

. . N ¥ . . o
r), IPRIOMY 104K pisliosary (Y . T .A) (10610 TouKA mepeTHay vinii /.5 ra

PIBHOBAX(E 31ARENNA HOPMY BiACOYKA

LM) — cmma. Cykyinia PIBIIOBATA 14 pHITKAX rpoweit Ta rosapis oao-
JHAMII0 BU3NAYAe (bakTudny notpeby y npaip Ly . o610 y'= F(K, Ly}.

3araasity rpadigny {FOCTPALID BCTAIOBARHTS pinionarit y Monem Kelinca
noxasano ma puc. 3.3. ¥ yepuiomy Xpaapairri 306paxeiro ainii 7S ta LM,y
HETBEPTOMY KBAZPANTI — BUpPOOINMY (pyHKUjI0 exonorixy BD ax Ppyiikiuio
IMIINOL L, Y TpeTboMy xBagpanti — kpusi HOMTUTY TA APOTIO3UUIT H1a ﬁpamo.

Omfc, i (kaysanbni) 3’ s83xu CNIPAMORBAIIO TYT BIA PHIIKY TOBAPIK i
Tponted au puiky npatt yepes B, upuvomy PHUOK NIDAU HE € BR3NAMATBIUM,

Uﬂkmo KAACHHITA MOJEAb OPMIYCKAE aBTOMATHAWIY Telgeliie 10 noBIoi
sanarocti, 7o 3 Moacai Keitiiea soua sticyTus, | pirnoBara Moxe BCTAHOBAIO-
BATIICA My venorNiil safinysrocti. jln nepexony 10 crany nosnoi 3aiiscocti
noTpilsia crelianblia JepxaBia DO THKA. )

3.2. MOAEAI BAABPACIBCLKOTO TUMY

_ 3a A0UOMOT0I0 UUX MOACEH BIBYMIOTD €KOHOMIKY B A€3arperoBalchy BRINA-
Al [X CKIAQA0BHMU KOMIOCITAMH ¢ OKpeMi BUpOGHHXH (nignpueMcrna, (pipamn)
Ta OKpeMi crnoxiRadi (ToMamm rocnoiapeysa, NpuBaThi 0cobu). leropiuno
MOjen Bagnpacal Gyna nepiiolo ResuKo eXoiloMiKo-MaTeMaTHYNioNn MOACATIO,
o dboprymosLirach aRTOpoON 1a thopmanizoBaNiii MoBI, GaU3bKIH N0 cyHac-
ol I,-le_I. NORAAAEIH B 1i 0CHOBY, CHIPABIAN BENHKNI BILARA HA MOLEA 0B IS
EKONOMIMIIIX Tpoueciy. Hanpixaaa, nousta KOHKYpenTHo! PiBIoBaTl, (O €

BT~ — . . . N
Baaspac Jleou Eenpi (1834~ 1910) -- meaaTumit UIBCHUAPCLIMI CRONOMICT, JUCHOR-
K CYUACROIO MATUMATHYHOIO HANDSIMY B CKOHOMILI .
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sapom ymogedt Basnpaca, paii rpaicphopMyBaTocs ¥ HOIATTA AuaMiunoi pin-
nopary w poaemi gon Heiisana, 4 onpe supodineiumX npoiccis y Mojensx
TeonThbeBa «BATPATI — BUNYCK» Takns< 1oB s3amril 3 13esM11, 140 6Py Th CBill
HONATOK Y Mojeisi Baabpaca.

CHBHIMOCA CHOYATKY 1A KAACHTINOMY Bapialmi MOEM, A¢ PO3T/ISAACTHCS
croyoMixa 3 H cnoxusanary, F OijIpHesMeTBaMiy, # THINME NPOAY KLU Ta m
rieady nspolimsnix pecvpeins (eurpar). Hexai p; Nosivae winy 1-ro runy
HPOAYKUIT, A @y — whity j-ro iy sirrpay. pnaycxanineMo, 1o cKoloMika
¢ KOHKYPENTLOI0 V TOMY Po3yMin, mo bei cuoximadi Ta pipMn Ai0TH 34
saaniy winadsr, CHoxspadi, 1epelysatoun y Mexax CBOIX GI0IKeTIUX o06Me-
HCIb, MAMATAIOTLCA OTPHMATH MAKCHMYM 3208011 CBOYX GoTped BiT npH-
AGNE TPOAYKING, A BIPOOIMKN NPSTHYTh A0 MaKCHMIizawdi npnoyTKiB Bij

BHPOGIIBUTBA.

Hexali 7§ — iAbKicTb MCPBMINBX PECYPCiB BHAY J, 110 3aKYIOBYIOTLCA
dhipaoro ¢, a qf — 00CAT BUNYCKY BPOAVING ¢, siOs5 NTPoAaeThes 1iclo PipMolo.
Toai npuGyTox 7€ (pipMy £ MI3NAYACTHES AK

n m
7[“ = z‘;l),.(/,f’ — zz,f:jrf, ¢ = 1, ey E, (39)
I= J=1

a6o y sexropuiit popmi 11° = ¢ p —r*w, e =1 ... F. Koxna Gpipsa Makcuni-
3ye cmit npnlyTox npy obMexcuni y popMi Brpobuiriol hyukiti, JKa B 1ie-
siutiii GopMi 3ameyeTnes Ta: @7 (g, rC) =0, e=1, ..., E.

Toai, ariano 3 (2.112), (2.113), neoOXiani yMos onruMaasnoro rubopy
06csiry NPOAYKUT Ta BUTPAT Pecypeiy pMi € MATh BICsL;L

;) , A’ " i , )
pKi 9P” = —p"’; 26 _{)@ =w’; <D((/‘, r<')== 0, A >0, (3.10)
aq° ar?
ae A° 1esia’eMunit Muoxcnvx Jlarparoka sanadi (pipsot.
Taxiem iunos, s susiaderust (m + n + 1) neriloMoro (/f. i=1, .., n, r%
J=1, ... m, A smaemo (m+n 1) pirnana. Ockinpxr pisnsmms (3.10)

ONUCY10Th BMOIP KOx1OT (pipryu, saranon BaxoanTh £ (2 +m 1) piBisnns.

B exonoMiln 10T Taxox [ cnosxuguauin, KOXEI 3 AKBX BOAOIIE TIEBIIINM
HAGOPOM BHPOOInx haxropin (Hanpixaan, po6ovolo ¢iIoio), SKI BRIt MoXKe
npogaty na punxy Qaxropie supobimtursa it orpinari goxia. Kpix Toro,
KOMIMMI CITOXIBAY MOXXE MATH CBAIO YACTKY y (Pipai Ta oTpimMyBaTit Rjano-
Biauy vacouny i1 ppubyTrins. 3aranpnuii goxia Bia npogaxy Qaxkropis supos-
nnnTBa 11 ywacti v cnpasax dipM CLOXIBAY BHKOPMCTORYE 1S 3aKYMiBJI
TOBAPIR | NOCAYT 11a pUIIKy Npeayknii. Hexait x{’ — KIABLKICTL i+1 NPOAYKIT,
JaKYTICHOT CHOXUBAUEM, @ yj? — XLTBKICTD J-10 (PAKTOR:, TPOJIANO)O CIIGKH-
Bayen 1. TOAT KOPUCHICTD, OTPIMANY CNOXHBAYEM fi BIA ToBapiB Ta OCAyr, a
TAKOXK BIA NMpoAay PaKTOpis, MOXIa 0XapaKTepH3YBATH (DVIIKILICIO KOPIC-

noeri U (.t'/'. yh), e o = (r,h) Lyt = (’/l"). :
i1=1n ) J-im
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biookeTie obMexReEN 3 SUBH CrToXxiiava h Mae BUUasi

™

I n
e z/) + 3 et o Sl (3.11)

=1 r=] 1=
M€ MepUIa CYyMA 3AIBa BUpaiay saruinimiit JoXia Big npoadaxy Gaxtopis sit-
{)()()JHIUIBA, Apyra — ’l()\l,( CIMOAHBAYA MK BJACHIKa Bl!p()ﬁlﬂll[lk&.ﬁ (1\ i }] ¢
HACTKa y4acn cHoxukada iy QipMi ¢), HpaBa acrria HOKH3VE 3.na_.'nmi
RO aTKH cnoxanaya,

. . X/ hoe\ e=\E
SR RBCCTH BUXTOPI &7 = (s ‘) R = (n") =i, F TO 610.'1>1<<1nr 00Me-
et (3.11) v sexropiii Popri Mae mrana g,"re' I T v Buiravcio
PALOIRLILIIOT HOBEUNKN CHOXKYBANE ¢

L (,x‘l‘, yh)~—> max; iy = . (3.12)

bynxrus Jlarpanka el aagani saaaeThen shpasom L= U7 (.rh. yl")+
hi h h I } . -
P (.1/ W+ s’ —x p), de U = MBORKIBIK Jlarpaiska st cnodkaisata
FIORETIIKA CROAIBAYA ONIICYCTHOS CHETEMOI0 [IBHANY, 100 BIEDAIOTS YMORY
MAKCHMIZans Kopuenocri 8 saaavi (3.12):

(”/I E)l:’h ’_)J# ) ()' a)'/l . 2)(]/!- /I. #I 0

= - R o — TR =0
BRI ay" "
fr
31}) =y e - xp=o, (3.13)
u

Ile mae (n+m+1) cxanapue pinnsgung 3 (n+m+1) nesizosunm 17, "

W' Piina (3.13) Moxana NePCUHCATI ¥ GLALIN 3PYHHOMY BH AL

.’" “h =
({;{ = ot ———aa'h = ula®; yhw + st =x"p. 3.9
X Y

Ockianky 1 pinnsiusg BUKGHYIOTHCY ANH KOKHUOTO 3 /1 croXiBayis, Jara-
A0y MACMO (R4 m 1) pinnsns 3 TaKOW caMOW KIABKICTIO HCRIZOMIIX.
Cucrexps pisnans (3.10) i (3.14) ouncyiory pmuomry BIPOGUIKIR TA Cli0-
AKRATR okpeso. Hactyima rpyua piwisins 11018 53314 3 JX PHIKOBOIO Binc-
MOATEIO 1 BUPAXAE IXIN0 NIACMIY PIBHORATY SIK DIBIICTD 3ATANBIOTO NOMLITY
Ha GYAL-AKni ToBap w60 PakTop AraTRIOT NPONOINIIT 1LOTA TORAPY 4l
darropa. Taxa B3acaa pmnovam 1A TORAPHOMY PUIIKY HOPGOKYC 11 DIBNSS
L
21’,-':26/}, i=1 .., n, (3.15)

li=1 &=

4 BIACMHA DIBHOBATA JA PINTKY (PTOPIS NOPOAKYE M PIBNAIL,

/I\ Y li\
Z 3/i, = }Jf_;, ] —_1, RN ) (‘1(1)
=t e
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TaruMm oM, MaeMo e 1 + m PiBHsity BIAEMI0T PIBHORATIL.

3arados encrert pisusgib (3.10), (3.14) — (3.16) cnucyoTs pirnopaximii
CTAN PHIEKOROT EKONOMIKY § cxaaaatothes 3 (4 m+ 1) (E+ 1)+ (n + m) cka-
AADUNX piBHgb.

Qinak, 30010 3 OCHOBIOI PIBNICTIO TCoPil 3arasphol ckonoMiunol pisuo-
narn (3axon Baabpaca), zavatpini nomir Mae goplumiosary saraasnili npo-
NOSKINT 21 OY1b-sIKOT cleTeMI 1N, [2 Lhoro BIIIABAE, NLO OJI(C 2 YIX PiBinb
e € HeaanesOiM Big inwnx.

Jlas Dnocrpaiii saxkony Banbpaca posraaneno G1opKeTne 06Mexes (3.11).
SIkuo nipcysveary pisnocti (3.11) 110 38¢ix £, YpaxoBYIOYH, IO CYMA YACTOK
she Jlophntioe {033 KOXIO1 (PIpMit, 10 MATHMEMO

m L Now
Z L wiyi + =Yy pa. (3.7
fi=t j=1{ e=1 =111

Pirinimg (3.17) o3Mavae, ulo zarazsiiil AoxiA BeiX CNOXKBBAYIB Pa3oM 13
aaraamun upuOyTKoM veix Qipm opinnine aarassniil BapTocTi Topapis (e
BACHOBOX BHKOPUCTOBYETHLCH NPM MiAPAXYHKaX NBaNiONAALUOTO AOXOAY KO-
HOMIKH ).

Kopucrywoines wianagensns appoviky (3.9), maemo

IL m £ n m
DIV WD N LZIH
h=1)=i e=1 i=1 =1 Ji =ti=1
a6o, MPYNYIONH BUPasH,
m I yooon £
SuwfSr-Sryi=SnSub-Sar] @
J=1 hi=1 e=] J =1 et e=1

J3 nupazy (3.18) zakony Baappaca mMNMIBac, 10 O/He 3 PIBISIIL 3arib-
HOV pinyoBaryt 3anexnTs Bi tix. Flexair, nanpukaag, yci GakrTopu, Kpim
OCTANNHOM0, 3 TAKOXK YCi TOBAPH € IPIRIOBAKEIIMH!

2] ; r 11 ) &~
Syt =t o, S =Yg it .
bt e= o e=l

T3, 1eranasionu it supasy v (3.18), aicraeso

1]
Uf:’ﬂ 2‘ ’/”) L ’I'H =
h=1 =1

Orxe, npic g, 2 0 Mae BIKONYBATHCA PIRIGBAID NA PUAKY OCT2IHIBOTO
daxktopa, a ocramic pisteimg y (3.16) Moxe 6vTr BUBEACHE 3 iNUIKX PIBIsIIL
CUCTEMIT,

Taxsin mnon, 3riano 13 saxonom Basspacac (n+m+ 1)(H + EY+{(n+m—1)
NE3ANENNBX PIBHAND 3aATAMLHOT PIRNORATH. PO3rgeMo KiangkicTs 1MeBino-
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Mux. i Roxuol dipait ¢ aenye wabip ¢¢ 3 1 06Caria nposyani, mo npoja-
€Thest, 1a0ip ¥¢ 3 m hakTOPIR, MO KYBVIOTLCA, Ta MITOXONIK Jlarpaixa L°,
robro peboro € (n+ m+ 1) E nesiiomx. KosHui cnosimad /b xaparrepsy-
€TBUI HABOLPOM o KYNIACHHX TOBAPIN, HAGOPOM ]/}‘ i3 m ppoayx harropin
TA MHOXHIKOM Jlarpamki ].lh, 10610 (n+m+1)H ¢ Hemosunn. Kpis to10,
icnyioTs nie uinn Ha toBapi i aropn p ta . OCKIILKY B YMOBAX MO,1e11, 110
PO3LBLAETLCA, BCl QYHKINT HONUTY 1 APONO3BIGT € O HOPUHIME 1Y ABOLOIO
cTeneHs (Poan’sakit 33,1241 PANGOHAABHO TTOBCAIHIA QIipMII Py 1iKax (p, @)
€ TaKOK Po3n’gakamu jLis win (op, ow). 0> 0), To BulIpaous, IPIMIPOM,
AePUMi TORAP AK OO RuMipoBarns (o =1/ pj) 1 TICPeXOASUH IO BT
ROCHUX Uit (P 7 Py w0 p Y= (1 Po/ Pro s Py 7 Py @0 Py, )
MaeMo (2 +m = 1) siocHnx win. ToMy 3arasbra KLALIGCTH Hesiomnx (npit
BIHOCHIX winax) gopinmoe (n+m+ 1) (H + L)+ (n+m—1). Taun wios,
cueTeNMa pinHsib sartantHol pisHosarre (3.10), (3.14) —(3.16) ¢ samxnenoo
B TOMY PO3YMIHHI, MO BOHA Ma€ OAHAKOBY KIJADKICTL NC3ANCKIIX PIBIsIHL
TIUIMIHANX. 3BHUEHHO, Ue HE € N} HEOOXIAHOIO, Hi A0CTATHLORS YMODOIO ICHYBitLINs!
PO3R'23KY L€l cHeremit (iCHyBaHHI 3araJbHOT CKOHOMIUHOI piBHoBary).

3aYBLKUMO, 11O IUHIE HA TROYKIII TA NepRUREL (HakTopyt BUPOGHHILTBA
HA3HBAIOTHCH PIBHOBAXKIBIME UIHAMH, SIKHIO BHPOGHNKI | CnoXUBAUL, (HOWY
HATTKPANTIM YHIOM | BPAXOBYIOUN HI0AKETI Ta BHPOOHNYY oGnMexe Ny, 3463
EYYIOTH TAKIL CTAN CHPAB B CKOMOMING, KOMIN MONRT 1 KOXHIH NPOXYKT Ta
PAKTOP e HePERIIYE HAro 1POHO3HILT.

PiBnoBaxOIMH HA3KMRAIOTEL TAKOX BINYORLJN PIUCHIA CKONBOMIUINK
arentin. Cyryuricrs win pisioBar 1a pisioBaxoniX piuieHs Ha3HyaloTh cTa-
1I0M PiBBOBAry B CKONOMiLL.

OcitonHa npodaeMa B 3arajibiHNX MOAEAAX CKOHOMIKH — iCHYNRHHS piBHO-
RAKHUX 1 - yeKala B criil posn’sizok Gianin s miscronitrs. Ly arpi-
MM PINeHs s PIsHIX BaplaHTiB Doai6rx Moaenei (IKO 1e paxonyna-
™ po6iT A. Banega, sikuit jocaiokynas nainpoctiun moaeai panie). 11o-
[#$10 J3 TIMTAHHAM ICHYBAHHR 3dra/IbHOT CKONOMIYNOT pisHoBary, TO0TO icuy-
BAHHS JUI31 NEBHOT CHOTEMH Hepesar | NMPOGHBUIX TEXHOIOVIH TAKOT CHCTeEMH
1MiH, 1O BLUIOBIAN] PILICKIA @KOROMIUNHX UIEHTIB — BUPOOHUKIB Ta CHOXK-
BAYIB — € CYMICHHMH, I TCOPIT Jarasbliol eK0ilOMIYHOT PIBHOBAIA POBIAs A~
10TLCSE ST inti nuTanHg.

Uit pocsoxkmnit cTan pigHoRari, To6TO Y1 JOCAITIC €KOHOMIKA CTany Pinxn-
BT}, SUOUO BOHA B HLOMY He eprdyBana crouatky? 1Je npoGaema cTiikocTi
pisnonari. [dax ii jlocaypkenss norpi0HO MATH MO MEXaniaMin pencnil
Ha PO3GHXHOCT) HOTNTY T4 NMPONO3ILT. )

AKuo CTaN PIBHORATH ICHVE, € EAMHNM 1 JOCSHKHHM, TO AKX il 3MIHIORATH-
METLCT MNP IMINAX TeXHOAOTI BHPOOUMUTBA Ta nepagar cnoxusauin? 1M
TIHTAHHIM 3aiiMACTRCA TIOPIBHAILHA CTATHIC.

Hacxmxit edperrisHsm 13 NOrBiay 3aransioro Jo6pobyry u cycniibersi ¢
CTAN PIBHOBATK, TOGTH NACKINBKI BHIPIRAaNOD ¢ rinotesa A. Cmital, xoau

'CMIT Aaam (1723—1790) — moTaaACLKIE EKOHOMICT, O21H 13 30CHOBNHKIB KIAATHY-
HOT OAITHIHOT €KONOMIT, POLORAUAANIIK IBEPAIHIOTO HANPAMY R CKONONMWILL Te0piT.

126

AHOYH R eTOTCTHYMAX MIPKYBAHB, CKOHOMIUIN ArEH TS AOCATAIOTH MAKCHMAD-
1HOTO IIi,’JUHIILCHHH RATAIDNOIO 110()])06.\’1'_\}', Xoua GGIBYIOCCDC[U-!};O ne He BXOANTI0
1 IXHL HaMmipn?

BiAMtTHMO. 110 323HAMen1 MMTAHHS BEAHKOIO MIPOK € HesagaoxHil. Mo-
AU eKOHOMIKH MAE OYTH AOCHTL 6aTaToK Ta CKAAI0N, 106 3 11 AONOMOTOK
MOMKHA OYJI0 OTPHMATY BiANOBIAI 1A BCI BXasaul BHULE FIHTAMIS.

[Tepeitaero q0 nodyaopu 6iapur c¥4acHO! MOAENT CKONOMIKY Balbpacinch -
Koro iy, Humi iast Moesnadig BUPOOSHHIIIX TPONECiB B ekoHoMIl 3a-
CTOCONYIOTHCA BUPOOUHYO-TEXHOMOTTYUAT Muoxuitk. Llelt ninxin e Ginbuy 3a-
PATBHIA, 1K BIKOPHCTAHS BHPOOHIYHX PYHKULE. Y cyuacnii MaTesaTauiil
CEOHOMIL KOXHILT KonxpeTinf cnocié dpyrxuionyranua rupotinursa npea-
CTABASIOTH TAPO BeKTOpiB (r, X), IO CKAAJAETDCA 3 BCKTOPA BWIPAT 7 |
REXTOPA BUOYCKIA T oUPOOHILTEN; TAKA APA HAIHBAETHCS BUPOGRUUMM NpO-
necoM, abo CKopouero -- mponecoM. Hnceanno r 173 X € BB 0 KiAhKo-
CTIMY TUITR (GaKTOPIR Ta NPOVAYKTIB,

Y 3arasbnoMy BUNQIKY 333HA BHPOOHIMA TEXHONOUNL da€ 3MOTY peani-
3yRrartw 6arato pisnnx npouecin (r, ¥). Tomy ug ¥YexXUOAOTIA. 3 CKOHOMINEO-
IO OIS, LY, HOBICTIO OIBICYCThCH nnpo6u}r‘lo-1‘exuo}loriwml0 MHOXUNOoW T,
N10 € MHOXHHOK BCIX BISPOOGHHUHX TIPOICCIR, MOMIMBIX 32 IIiET TeXHOMOLTT.

Il nesxoro npouecy (r, x) soxyrh 3nafiTHCH NPOAYKTH #K Ti, WO BUTPA-
MATHCH, TAK 1 Ti, MO RUNVCKANTHESH (R IHIBIX BHTAAKAX TAKMX TIPOAYKTIB
Moxe 1 ne 6yTH — e JaaeXHTb B KOWKPeTHOT curyanii). Baxannuym ¢
RONAL0K, KOJST KOXHWIE MPOLAYKT MOXKE BUTPauarucs 1a nutycratucs. Toji
BCKTOPH ¥ | X MAIOTh OHAIONY BHMIPHICTL, 2 TXHI KOMNOHCHTY BIATTOBIAAIOTD
MM caMuM IpoAyKTaM, To0T0 % = (4; ).y . 7= (1), Pisumis x;—r ¢
et (KIHIEBIM) BHITYCKOM 1-10 THITY HPOAYKTY ¥ BUPOGHHUONMY NPOLEC |
MAE XAPAKTC) NMOTOKY, TOOTO KiALKOCTT 32 ojutHnLio yacy. IIpit rakiit curyanil
L FeXHOJONTIIOH MHOAGI0I0 T catjl PO3YMITH HE MIOMXKIINY BCiX Hap Bek-
TOPIB BUTPAT Ta BUIYCKY (7, X), & MHOXHHY BCIX BERTOPIB YNCYIIX BUMNYCKin
X —r. Todi BEKTOP WHCTOro BINYCKY HAZMBAETHCH NPOICCOM 13 TIOTOKAMH;
fforo yoaTHl T2 Bij'€MHI KOMIOHCHTH 306Pa’KYI0Th PDEANBHI TUCTI BUTYCKY )
YHCTI BHTPATH BiRMOBIAVO.

TakuM MHIIOM, MAEMO ADD BAPIAHTY BUPOOIMYUX MHOKHA: lepummil — Ba-
pianT i3 3amacamu T ={(r, x)}; apyruit — wapiaur i3 notokamu 7T = {x —r}.

[Mpukaan 3.1. Posranemo sHPOOGNHIY CHCIEMY, [0 CKANTAETHCH 3 1HAPOIALIIN, KOW-
M 3 ARIX BUPOGIAE 32 HeBIOI0 TEXHOAONEID NEBINE 80,1 NPOAYVKIET, skt 1acTROBO

BHTPAMAETHCH AK NPOMDKHKIT HPOAYKT NP} BYIOTOMICHA] BCIX @00 “acTiudll RyIiy Ipo-
J=1on

yi, Slkimo A :(rz,-,-} — MATPINGL BUPOSHENX BUIPA1, JAC &;, — BHTpaTit -]

1=l n )
pOYKIGE Ha BUTOTOBAGHRA OARMNIG J-T NMPoAVKIuT, 4 v = (":’)itl.n = BCRTOP BIINYCKY
HPOAYKLT, TO BUPOGHNtT wiirpari r® = A Taxun wimos, BHPOGHING-TEX HONOITYH MR-
xamma I; 248 1-r0 mapoainy Mae wurasyy 7, :{(.r,—a‘. Il).'.‘l', 20}. e a4 e in PSLIKOM
sarpin A, LU0 Texnoaoriiy MoKy onveano o Tepstinax aanacin. Ouenwipo, 7, ¢
HPOMENEM Y HPOCTOPI R o oo HOKAIRY KOOPAMIAT Y HANPAMKY BEKTONA

(/1', 1)_ Inaxse Kiskyuy, 7; € BUDO/OKEHEM WNIEAAKOM OALaTOI PaBHOID ONVKAOLO KOMYCA,

i
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Oun¥caia MoOAETh BHPOGIDNITAA 11BIUBAETLCS CTATIAUOIO MOAERTID ¢NHTPATH—RHIYCK D
Jleonteena. Buna MOXE 8HKOPHCYORYRATHCS K 1 MIKPOEKOHOMIYHOMY (HIMIPICMETNO),
rax i@ MagpoeraoMivHONy papianrax (HAionagpia exo)IomMina, Ae maposdiaami ©
it ranysi) Qcramifl sapiant Moe  dyae Ae12abHa A0CIUKERNTE y Apy iy yacrimi 1iey
KM,

Poarranemo monenn Jleowrsena y nsapiantt 3 norokamMi. Awwo A — Martpuus surpar
nupoGuauni cactemu, £, - 0ANMIUIIR MATPINGE POIMIPOM nXn, ¥ 20 - BeKTOp BAND-

I

§ “* - a4 . .
ROYO BUNVCKY, (0 X -7 =(E, —A) X 1 TexHOMOruHA MuORMLA MaE wirnsa T o=

= {(l—,‘“ -A)y X ox 0}. YO610 © GurarorpatituM DIYKRAHM KOHYCOM.

(.I)yH,-']Z\ METITAARHT CKOHOMINI 32KOHIT Bupo()nm_mxa AQCHTYH JICTKO C(i?(')PMy‘.

AWBATH N TEPMIHANX TIEDIIHX CTPYKTYpPHuX BAACTHBOCTEH BH])U()IHI'-I(') TCXUO
A0rHaIHX MEOKUR. OCKIAGKY T 2aBXAU € NiAMIOKUHOID CKiHUCHTHOBHMIPHO-
10 EBKILAOROTO HPOCTOPY, MKl MOAIGH) CTPYKTY PHI IacTHROCT] MOXKHA OXil-
PAKTCPRBYBATH, e YKAYYIOUM, SKHA BapiauT 7 Macroes na ysasi.

[. Heantiicnenuicts «pory goctatkys (1HEMOMGIHBICTL BHPOGHTI 1HOCH i3
nivore): (i) y mapiauti 3 aanacamn: sikwo {r, )€ 7 ra r=0, ro x =0; (ii)
y papiari 3 noroxamu: sixiwo €7 4 x =0, 10 v=0.

[T. BiacyTnicth 30BULWIHLOT MCCKOHOMIYHOCTI, BHPAXCHa OMYKAICTIO
MoK 7. (3ayRasGiMo, 1o 30BHINHI HECKOHOMIYHICTE BIAHAUAETHCS 5K
BdacMird |r| BB IBOX O;UI0HACHIIX I&HPOGI!H‘-HIX ﬂDOIlECiB, no HPpUHIBG/NTDL A0
HBOALIMCHIGT MITPAT | 3MENUICHHS BHNYCKY, | HaBHAKK, 30BIIIIA €KOHOMIS
ayMogoee niasiyerts ederynporTi npoierin).

Onywaa ainidina komGinanis juox uponecin s naranm ¢, >0, a+f=1
OHFEYE OTHOMACHE TA HRAAMCIKH (!’)y]-l](U,iOII)’)JZH'III}l LHX H])Ollt‘.(li]) diurencun-
nocsiayt o 1 B SRwWo urst Oyae-gKAX nponecin Take cniabye pyrionypan-
1St TCXHOJOCYHEG 3AIACHEHHE, TO B MEKIX TEXHOAOTIYHOT MiOX Nt T MoX1a
JAICHUTI 1Te MEHW AK 3BAXEHY CYMY BHXIAKMX BHIYCKIB 3as8KH He 6Libil
HIBK BLANOBIAHO JBAXKEHOT CyMY BUX|AWIK BHTPAT.

1. HeobopoTHicTs BHPO6HHWX npoiccis (AKIO NPOIEC B POOHISITRA [CX-
Henoridy 3Aicnenndl, 1o oSepHeHnit NPGIEC, 110 BUPOOAAE SIK UPOAYKTH HO-
YATKORT BUTP2TH 3 NOYATROBHY BrNyckil, vesiificnensit): (1) y papianTi 3 3a-
nacamu: (.r, y) neoGoporruit, skuto (v, yye 7', ame (y, x)& T; (i) y vapianti
3 TOTOKAMI: ¥ Heo0OPpOTHUI, akmo Y e T, aune (—x)&T.

Ha npakmiid npaiinon neoGopotiocti sipotivianx nponecin € wistauicrs
Takix (PAKTOPIR RIPOGHUITREA, 6C3 AKUX BONIO HEMOKIURE. Harpuiian, racm
dhaxropost ¢ npans (iy 60nuit n1pouce, To8TO GCLLABHICTL, € 0BOPOTUUM 10
caMoro ce6e).

IV, 3amknenicTts rexnoaoriunol Muoxkuvi. ¥ OL1sl0CTi KOHOMIYHIX
CIrryailiit MOWiN®LIO BRAXKATH, DIO KO ACHKHI] BCKTOP BUTPAT § BULYCKIIS MOKHA
3 Oyib-AK010 TOYHICTIO AAPOKCHMYBATH TEXHOAOTIHHAO MOXKIBMIN BEKTOPOM,
TO 1 cam weld rexTop Oyile TEXHONOTINHO SOACTIBUM.

V. 3aKon CTAA0CTI IHUTOMOTO BHIIVCKY HEBANEXKHO BiA MacwTabGirp Bu-
poGunuraa. [leit 3akou ozpnavac, uw T ¢ konycos, T0610 T D T st Gyan-
AROro uncaa o = 0. TakuM wuiom, npouoprtifive a6iaswenns o > { (3nmen-
WerHy oL < 1) puTpat mego ¢ yMoBaoe BiNoRIAe 36inbitents (aMeHncH-
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H) BUAYCKY ¥ TOMY CaMOMY BIAHOMEHHL S KIBo 3aKOH CTaNQCTL MITOMOro
BHIYCKY TIOPYNIYEThCH, TO ACSKI JOAATHI KPArHi (eX110a0rianora 1pouccy
MOANT ] 6yTH HELOUYCTHIMIIMY, XOY 3 NMATEOMATHYHOrO, & HE 3 TCXHONOMYHOTO
HOFAYAY BOIM NOTEHTITHO MOXANBL.

S3ayHKKMO, 1o 3arkut T C RY 15 1eskoro s it nyamona ToKa B RS wis-
NOBIARE GEIAAABHOCTI, KA MOXANB 1P OVAN-sHGH peadsiifl TeXHOA0N.
OKE, JOWABIO BRAKATY, IO 30K T MICTHIL HY.1bOBIT Bekrop. KpiM Toro,
v oRAPIANT 3 NOTOKAMIS BIHCYTIICIB «POTY JIOCTATKY > MOKHA JAIACATIE SIK
pimiicrs T A RS = {0, a neoGopotiicth tpotecivy T - ak pismicts 7' (=T) =
=10} »

Napsiit it BUPOGHIYO-TeX HOAOT MM H MHOIHAMI B CYHACHiit saTemariy il
CRONOMILLT 3ACTOCORYEThCH H NRIBIT 3aranbriiii Bapiant ofiney RUPOGIHITEL

H
. T n 3 [\'__
(360 MIPOGHIKR) 32 JOROMOIOI0 GaLaroaHadHoro Bioopaxaina F: R — 2

Toui nosizssa toaxa rpadika [ F) nboro siaodpaxcerist, ro61o mapa (1. x),
a0 ¥ € R, xe F(r), € BUPOSHIHM UDONCCOM ¥ TONEPEAHBOMY POBVMIHHI.
DpH BEKTOPI MiN P HA APOIVKILIO ¥ HUITRIKY . KOJH POIFAHAAETHOH (AR
pisets saraabHocTi (arperaiii) MeICH0BAHI, 1o UpoAyKiis ta dacropy
BHPOOHRIITBA SUKCHO HE POAPIFIGUOTHCS, TAGTO POITNAAIAETLCA OUIH PHHOK, AT
BOUN TIPOAOTLESE TA KYTIYIOTHCS, | € 1 BIGE TORAPIE, 1pnGy oK BUpoSHHKd W,
npowecy (v, ©) ctanomsh (¥ - r)p . BupoGmnc snbupae KOKHOIO PR3y TAKHK
wupoGuuamii npouec (r, x)e C{F), wod (x—r)p=max; . oy (' =7r)p.
HaaupathMeMo nogi6unli nporee (r, x) ontdsmagabiuM npis winax p. Toal
dyuxuico npono3ulii BUPOGHIKA HAUMBAETHCH GAraTOBHAMNC BiAOGpaxet-
na W(p)={x-r. e (r, x) onrEMaubILNG fIponee npu winax p}. Texwo-
SOy MHOXKHKBA T BHPOGHUITHA 11 DOSTHAHYTOMY NHEAXOAL BIANAMIETECS

pisnicrio 7 = {_1‘ -rire RY, ve “’}'(r)}A EnemenTu amoxonns 77 dnoj na-
SMBA0TE BHPOBHHUMMY naanamu. [Ipst posymMHIx o6MEXCHRIX 33e6iabuoro
He Mag 3aHAveHHs, yi po3isuaT rpadic 1M(F) Garatoanatnoro uio0paxe-
ua F(r), an sinnosiany rexnoiorivgy Mioxwsy T, OCKIAbK HAC WiKABHTE
Tiapxy wsernit (Kinuenuit) NpoAyKT #HPOOHULTRA Y CTATIIYHOMY HaPIanTi
MOMCAL.

KOKHOro croxunpaua 1 Xapakrepu3yBaTiMemo ioro dyuxiiicio MoXory
K, (p) npu uinax p Ta Gararommarnion Gynkuico nomuty =, (p) (.
(1 34)). BUpoGHUK ¢ XapakrepHsyeTsest Muokniown T, < R epoix nipob-
HUYHX Jwranin i Gyvukuicio nponozuiii W, (p), e¢=1, ..., E. Muoxma 1,
BRDOKATHMETHCA KOMNAKTHOWO (i1 3aMKHEHICTh TIDACHIOBAJACH Y BAACTHROCT
IV, 4 06MEKEHICTD 03HAUAE OPOCTO HEMOKAMRICTL BIPOSHUILTBA Y BCJIMKIIX
sacwratax). Joxia Ky (p) cumskusaya o CKIAAQCTLCA o VAT 3 TPOAAK
HUN NOYATKOBOrO danacy 6aar U (Harafiaemo, WO POITTILAETLCS aIPEroBana
MOACAb) byp ., ra JeAKOro Joxoay 1, (1), OCKIABKYH COOKHEBAY € BAACHUKOM
1eBNOT MACTKI BIPOGHINTRA. TakiM unHoM,

KI)(:D) = bh)) + [h ())); h=1 .., E.



TeXnOMOriaHOI MIOKHROK EKOHOMIKM HA3UBAETH(A ANCCOPHIHA CyMa
Texgoaorivnux Maoxon 7, ycix nupoGunxip:

I 12
T=3T7=iz= Y 2,
= e=1

a pyukuier cyxynum IPOROIINT BIPOGHHUOLO CeKTOPa eKonoMiin W (p) -

tr, T

SPETIPDIE §

cyma W (p) = 2 Yelp) HexaB W, (p)={z:2€T, ep =max, 7 Z'p} ~ ruo-
oet

KM AN, ONTHMATRIMX 415 BCBOTO BHPOGHHIONO CEKTOPA.

Hpounosnuist 3.1. Haunu, onmumaisnt das scoozo uup()()mumzr) cexmopa,

€ ONMUMANSNUMU L D KOXKNHO20 6uUpobuKd. mobmo ¥, 2‘1’
=¥ (p). e=t
I Y A .
V. Cupaud, exalt zg& W, (p), zp= 2" 2,. 2, € T, i 2. € ¥, (p). Toni

A

£ E E
Q ’
0P =2 2p Sy ap=| Y 2 p < qp,
. = e=1 e=1
HOTHeE,

2 )
Yep=Y 2p.
c=) =1

et - 7 - 4
Ockiorir z,p < 2,p, Macmo z,p=2.p, e=1, ..., E 1a z, €W, (p) ans
BCIX ¢, 3piacn 2o € W, (p). To6ro W, (p) C W (p), a obeprene BKAOMEHHS €
OUERHTHMM.

Taxym urnom, MOXKHA CXAPAKTEPHIYBATH BECH BHDOOHIUHIT CEITOP CKONOMIKH
CYKYIHOX) TCXHOJOrIYHO MuOXuHOW T i ynkuic> cykynuoi aponasiiii
Y (p), 3a6yRimy npo oxpemux BUPOSHUKIE.

Y MOjel BBAKAETLCA, MO BECh A0XIA DHPOGHHYOCO CEKTOPA HOIASETLCS
1]

MiX coxuRguam, ro6ro Y £, (pYy=2zp, z€ ¥ (p).
h=
. ¥ » s
Oanavennst 3.1. Habip (Z(, e Z2E, @T. e 57-/, P*)ue&z()’cmmx GCK-
MOPIG UAINGACMLLH KOHKYPEHMHOIO PIBROBUZOIO G eXONOMINL, SKILO

ey, (/f), e=1i E. & ez, (1)*), h=1, .., H (3.19)
[ npu oMY GUKONYIONLER YMOBH Gitsancy mmumy ma nponosnyLy

L . 1]
PIEIADILE Z 4% (3.20)
e=| h=1 eS|

E . li i

Z'-’fﬂrlbﬁ p = E&h]p (3.21)

o= h=\ h=t )

130

¥ . . .

O3zuauennn 3.2. Koxnonemmn p° KOHKYpenwior pianogazi 8 031aieiil

(3.3) wasnaacmses GCKMOPOM PIGHOGRNKNUX NIN. Baramoinauie aidobjp-
1t

gennn T(py= 3 Z,(p) nasugarmycs GYAKUIEW CYKynHOz0 nORUMY,
h=
t rxz(}oupﬂ,/((’mm
@(p)=b+ 29' (PY. b= zb,, -~
=1 h=1

liponoauuis 3.2, Pyuxyiy Z(p)ma e(p)nos’ s3w smix cob6ow cnigaidno-
wea M

G ynxyiero cyxynnoi npono3uuii.

Ep<zp, Ee E(p), z€ o(p). (3.22)

Shano &e E(py. &= 2;{;&_,‘,, E,e Zh(p), =1, ..., H, to 32 mi3naycu-

Shyp+ 1, (p). swiaxu ép<l)/)+2/ I, (p). Sxwmo
ze @(p), 1o 2:b+2f_‘zp, z, e ¥, (p). Hexait g, _Ef__l

eV (p) T T,L 0 (p)= % (P)p-
suers (3.22).

Crimatanomenus (3.22) nasupaeries 3akonom Baanpaca B whpokomy
poayminni. Bit asHavac, 1O BAPTICTD MONKTY HE HEPEBNGLYE BAPTOCTI MPONO-
autii sa Gyap-asx win p >0, p# 0. 3mina yepishoctsi va pingicts (3.22)
Za€ 3akoH Basgspaca y BY3nKOMY PO3IYMiHMI,

Listar 3aneputeno nobyoBy sarisHol Moaeal pisnoarit Basbpaca. Braxeyo
HA CKOHOMM'WIC I.']VMQ\I( HRsL OCHOUDHIIX EJI(‘\lC'il'II]) ‘\IO,l(_‘J[] VYmona ('} |Q) OINAYAC,
O EKOUDMiTHI AFCHTH, ])()i[,’[}l JA0UH IUHH p HIC Jdgldlll, ,lll[)rh H'IHK])’I_H_UIM
ans cebe wmom. Hepinnicrp (3.20) oanavac, m1o cykynssii 1oniT Ha TORAPH
{6aara) He-yepesimy¢ ¢yymiof lipomosni, 3 pistocri (3.21) sunanBac, 1o
BAPTICTL KYIAEHIIX Gar JOPIiBHIOE RAPTOCT] NPOAIIMX 6aar. 30KPEMa, AKINO R
(3.20) ANy MesKOoro KOMIOHCHTA | BAROHYETHCST CTPOra HEPIBHICTh, TOOTO HPO-
NO3NLLS -ro GAArA NePesHinye NOUUT Ha SIkOIO, TO BLANOBIUMIE KOMTIOHEWT D
BEKTOPA PISHOBDKHHX WK jlopisrioe (), To6TO i-T¢ 6aaT0 ¢ BINLHUM.

BHK()]’)]{CTOB)’IOLIH bynknii Z ra @, MOXKHA TEPEDOPMYNORATH BUIHAYCHIA
KORRYPEHTHOL pinnonary.

Oawavenua 3.3. HHabip (z Ve p ) € KOUKYPEUIINOI DIGHOGHLOI0, AKNO

z*eq)( ) e = ( ) B <2, Ept =2 (3.23)

3.3. YMOBA {CHYBAHHA PIBHOBATH ‘ .
3A BAABPACOM INPH HEOKAACHYHOMY JTiAXOAI

naM Z, MacMo Eup

Zp- _l()f.li 2() ©

3pigc p=bp+ L/,—Hh(/))' o ORO-

Y Heowrtacyr il MOAEAT CKOTIOMIKI, 1R PO3TISLZAAACS BHLIE, Cr!()>[(HI'!}lL!i Ta BU-
POGRYKIT O;03HAUHO RCTAHOBTIONTE CBOT ANV CHOKIRANIN Y = ( (p))

=(a5 () _,,

l‘ln

=1, ..., H iunama sypobnnncsa q° L e=1, . E aa C))L[b-
]

) =i, n
axpx e p=(p,) .
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Bexropha chyuxkitist
1"

E
Ep)=(& PNy, = ( Y)Y gl ()
\‘/I=i =1 a=tn
HARMBAETHCH GYHKUIEKD HAAMIPHOIO HONMTY | L1020 Hel NPUIIMAIOrHes Taki
NPUNYeHst.

I Bynxyise E(p) — 0OHOPIOHA NYABOEO20 CreReNst BTDNOCHO GC1X MOK-
e yin, mobmo E(ap)= £ (p) dag scix o > 0. [le osnavae, Lo lipy opo-
VOPIIAMITE 3MIIH BCiX WIH NOIBIT Ta NPONOsHIE e 3MitIoThess (Malors sira-
YesTHS TIABKI BLIOCHT I, 110 YATOMUKYE THUA 3 HEOKAAC BUIIMI MOACHAAMIS
HoBEIIKIE croxIBadin 1 sypobuukin. Wi aacTuBicTh 1o aMory oOMexnTi-
¢ PO3AAAOM NEOXII IV BUTASAL CTANGIPTIONo LIOBOTD CHIMNIEKCA

N
S,y =4pip20 Y p =t
i={

. Dyimnin E(p) odnosnaurna mia menepepena wodo p. Tyt oino-
JBAMICTL Y3rO/PKVETHCS! 3 HEOKIACHHHIMH MOEASMIT COKIBAHIIA § BIPOH-
BHINTH, 2 YMOBA HEHePePBIOCTI, WO BLULTPAE BASKAMRY TEXHIMIY POAL Y JlOBe-
ARUMT TCHYRANIST PIBHOBACM, HE Y3TO;UDRYETHOS 3 AKCIOMOI) HEHACHUYBATIOCT
MoAeAl noseainkk cnoxamauin, Crpasill, MOKIA HRDKATH, DO UMY HIAEOKSTb
cusackconi S, skl ¢ onykao kosmakros n RY. Tomy 06paa £(S,,) ¢
OOMEOKEROIO MHOXNIO B R™ e p; — 0 juis pesxux § o6pas ; 11pamy-
BATHME JLIO CRIMENNOT Ipaisud, mo e fLINORAAe akCioMi HEHUCHMYBAROCTT.

1
L. Dyuxyiz £ (p) sadosoavuse saxon Baavpaca. E(pYp =Y, E{p)p; =

=0 aas pe S, . Ua paacrneicty VromxyeTnes 3 neok uacuqﬂl&lio MOAE IO
SKOHOMIIT, e BE‘LL\ CYMaPHNI 0Xia TOPIBHIOE CYMADHIIM BHTDATAM.

Oazuavenns 3.4, Cucmesa yiv p* y sodeni, wo po3zandacmscs, nasu
BACINHCH PIBNOGAXKIOIO, AKU0 SUKONYIOMBLS YMOGU

pr20, E(p)L0. (3.24)
[3 (3.24) wnromsae, o npu p* HAIMIPHA HIPOITO3YLIA MOXINBA TLILKH B

pazi 1yanoBoT Hij, KOMH jLag JERKOYe Iy, NPH AKOMY E'o (p*) < {, MaeMo

)
pr, =0 Cipanai, 3 (3.24) mmamwac, mo pei Q0pankn cymm 3 g, (%)
i
neaoa e Ao p;) >0, 10 p';o E,-O(p') <0 i pes cyma pia‘emna, to6To
E(p*)p' < 0, wo cynepeunts sakony Baanpaca (111).

Qcxinuxn iCHyBalms TOBAPIR 3 HAMIPUOK IIPOHOIMILIEID NP BYNLOBHI
1iHi BRAMAETLES! EKOHOMIVHO 6esry i, JOTIYIMCHHA HEPIBHOCTI B 03HAUEN-
wi pisnosary (3.24) ne cynepeuiTs eKOHOMIMILOMY 3MICTY.

Teopema 3.0, Axwo ¢ neoksacuuniti modeai punxogot exXoROMIKY (j)x/xek
uist mjampuo?o nonumy E(p) sadosonvisie yyosu [ — 111, mo cucmesta picno
gaxuwyx yiy pticnye.
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jlopeaenus cnupaerhes na reopemy Bpayepal 11po HEPYXOMY TOUKY, 3rHUO
I SO0 IleﬂeprBHe B\fl()()pd)f((”ﬂﬂ [I\OMHAKIH()I O}'I\l(ﬂ()l MHOXHHH X ¥ L66e

e ()

(A (p))i:!'". noxaaswu A; (p) =

X c© R", Mac HEpyXOMY TOYKY X', X

Posrasnemo winonui inaukatop A(p)=

max (0, & (p)). Toai A(p)Mae TaKi BIMCTHHOCTT: ) (8;(p)>0) = (&(p)>0);
2 A;(p)=0, sxmo & (p)=0; 3) p+a,;(p)z0: (=1, n. @ynxuin
,\(/,) BRA3YE Wa Tengenuiio sminn uin. Ilina i-ro roBapy Jpomar KOJL MODUT
HA IHOYO HE JaoRaabiseThest T A, (p) > 0, Ta ne 3MIMOETLes, KO NOTNT
Jopinmoe nponosti i A, (p)= 0" Bnineni win P+ A, (p) 3anmmamrees
HeBlCeMBUMY,

Poarasiemo HopMosaiy (hyHKUHO CKOPUTOBAHMX WiH.

[y st s we= 0o+, 0)

1=1
Dyt f{p) muanaueno KOpeK'rllo OCKIiABKH jUIs1 P E S| MaCMO
u(p)= 2 3 +2
1=1

3 oasauenns f(p) mm.’]lmac wo f ¢ nenepcpmrmo <l)vm<u|a 10, MO BLA06PA-
Aye inorstii cuamueke 8,y ceie; [ S, — S, Tomy mo f(p)=01i

2/ (p)—E )li, +8;(p)) =

1=1

Ap)y21>0

p(p

Sacroconyiods Teopesy Bpayepa Ao (ynxnil /; Gaunmo, nio icnye on-
- 3 * * ~
cresma win pt, SIKa € HEPYXOMOIO TOYKOW f, p° :/(/) )| p eSS, aoo
* £\, *
1 +A(p ):p(p )p
roorowm € (p°) <0 . Doxaaeso o= (p(p*)— I). Toni op” = L\(p'). Tosmno-
v * *
SKHUBI LU0 PIBNICTDL MA f(/) ) LB, AICTANENMO (ch( ))) = E(p )A(p )
A € (/) )p =0, sa 3axonoM Banvpaca (111). 3ua osnanennsm Pynxiif
A(p), 3apxan &, (p)p; 2 0, TOMY OCTAHHA PIBHICTL MONKAIIBA TLALISL IO/, KON
5(()*) iy =0,1=1 1. Ouesnano, E-( *) <0, =1, ..., n, orKiABIO IHAK-

me 4 Baacmsoeti 1) dyviukdd A(p) wnavsano 6, mo & (p ) > 0.

Do 3 npnnyiens [-- 111 sianocno Pynxuii HAAMIPHOTO TONHTY BINTARBAEC
iCHYBANHS PIBHOBKUMX WM p7, TO AAS ANRENACHNSA X €/UIOCTI WX NPty -
MEHD 33MAT0. BUARIACTACH, M0 pinonara Pl e Ao, Kom saranblia Py1x-
wist oYY 320B0OABHIE C'ld()I(V t"(CJOMV BHARS NeHOl jepen) lI—H'

", DepepipuMo, un ¢ p° PIBIORDKIOIO CHCTEMOIO LT,

1Bpayep Jelraen (1881 — 1966) — roARALACKIHI MATEMATHK-TONNANT, 3ACIOMINIK [WTVi-

IHIONICTCLKOLO HANPAMY B MaTEMaTio, A
‘M. Wald 4. On Some Svslum. of Vquation of Mathematical Economics /,
Econometrica, — 1951, -- 19. 368 - 403,
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THINOIO AG/TATKOROIO YMOBOIQ, 4K SaGE3NCYVE EAAICTH PIBHORAKRIX 1HH P’
¢ «ymona cTifikoeri Xivcals, skl poarif,1as 1o YMORY 1ps SO pKeni
ctifikocri pindonant. ¥YMopa Xixea diopayvinoervest jurs gudepeniyHoranx
pyruaiii BaMIPHOTO TONKTY B TepMinax simosianol Macpimu Axosi.

Buepemo six OANHNIN0 BUMIPIOBaBIist TOBAP 1 § NPUNYCTIMO, MO HAMIp-
et onyy £, (p) — e, ko p, — 0 He3axeXHOo Bid Ly na il rosapit.
Marpits Ko6i nojliGny) HOPMOBARHOT CHCTCMU BRAHAYACTLCA PIBNICTIO
I = (8:4,(;)) /.dp, )j_ :': jl_ PirnoBara p’ ¢ /111010, KO FOAOBHI MIHOPH MATPH-
i I 3MIHIOIOTBCS 33 BHAKAMIH TAK, U0 MIHOPR JapHuX (Jenapuux) noMepin
psakin ra cronmtin J ¢ pogarnnss (winemutam)?.

3.4. PIBHOBATA Y MOAEAl EPPOY—AEEBPE

Y moacii, axy posrasgaaan YK, Jleope i K. Eppoy3 11040 kKOXHOro ctioxs-
paua 2, 1 £ A < H Ha RiAMIHY Bil y3araabaesol MOACTI BaNLPACIBCLKOTO THITY
371, 3.2 JORATKOBO POSAATLES TaKi NPHOYUICHHS.

1. DyHKWIA JOX0AY CHOXIBAYY A Mae sHINIga

F
Kh (p)= }.),)p + 2 Ay e (ch)’

=1

ae by, - novarxosmii zanac 6nar: @, , HaCTKA JOXO/UB CAOXKUBITIQ Vv
1] '

wipobiaersi (Gipai) e; 2 0y . =15 2, - rIYCK BHpoOHisKa ¢ Y TCPrMIHAX
h=1

norokis. OTKe, JOXiA CIOKHBAYA CRAATACTHCS 3 NPOJALKY TOMATKOBOIO 3ari-
cy Ojar Ta yuacti y upuoyTKax BHPOOGHUHOrO CCKTOPA.

2. Muoxuna X, C R, h=1 ..., H, naaxill snssaveno dywxuio xopuc-
Hocri Uy crnoxupaya f € onyxaow, 3aMKHEHOJO T3 HCOBMEKEHOID, NPIHYOMY
AN TOCTIAOBHOCTI e Xp k=1, 2, .., leska KoopifHata sKo .rj" NpsIMYC
J(O HECKIHUENUOCTI, BGI 1101 KOOPABHATH TAKOXK NMPAMY®©OTb 10 HECKIIYCH-
HOCTI.

3. @ynxuia U, -~ ncenepepsra Ta yruyra va X,, o=1, ..., H.

4. Jns KOXHOro hicnye Talinii BeKTOp X) € Xy, w0 ¥y <b,, h=1 ..., H.

5. Kot cnoxinay 3a/0B0Ab1AE AKCIOMY HEHACHIyBAHOCT].

34YBOKUMO, 1HO 3 UPMNYIMCHISE 4 BMILAKBRE HASIBHICTO YV KOXKHROTO CITOMKIS-
BAYil HEHYJIBOBOIO MOYATKOBOIO 3amacy OJar.

"Xixc xon (ap. $904 p.) — aBrNIHCEKNE CKONOMICT MATEMATIONIONO HANPANY, j1dy-
pear HobGeaiscoxol upesd 1972 p., npucykenol da JOCAIKCHHA eKOMOMEYITOT pilsio-
DU

Unn. Arrow K. J. Economic Equilibriurn /7 International Encyclopedia of Sacial
Sciences. — New York: The Macmillan Company and The Free Press, 1958, — Vol. 4. ~
P. 376 —388

3Eppoy Kenner (wap. 1912 p.) RILAATHUIT AMEPHKANCLRYH MaTeMaTitK-CROHOMICT,
agaypeat Hofenincoroi npeMit 32 ekonomicy {972 p., HpUCYIDKEHOT 3 10CALIDKCHIS CKOBO-
MINHOT pintonary Ya reopil 1o6pobyTy.
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Ul0j10 BHPOOHHYOIO CCKTOPL EKOMOMIL (WO POSIIHAACTHCH Y BAPIAHTI
HOTOKIB) NPKIEYCKASTHCS TAKE: _ )
A. Muoxona T, naanin BHPOOHHKaA € € KOMITAKTHOK) | beT,,e=1 ..., E.

E

B. Muoxuna T = Y T, ¢ onyxavio.
e=1
3aynakumo, IO okpeMus muna koM moxeni Eppoy — [leGpe, sik 1 moaeui
BATBPACIBCLKOIO THIYY, € MOACHH MMCTOr0 00MiHY, TOGTO LHMAOK, KOJIM BIi-
POORUUTHO BIACYTHE.
Haxazi 6yae novpiGua JlonoMKHa Jema, o HiAKPEcTIoE poan 3akoHy Bais-
paca (3.22) npy mogemosanii mToiGHOCO THILY.

n
Jema Teinal. Hexau S, ={p:p20. Y p, =1 — cmandapmunit cumn-
1= r
aexe, [ - desxuii xomnakm 6 R" i ¢:S, —2

PAXCHIA, OAR AROZO GUKONYIOMDLR MUKT YMOGIL: 1) @ ¢ naniguenepepslium

. g R 0
3sepxy (modmo 3 Mmozo, o pk —>p“. pk €S, yk c (p(pk). Yy =y eu

— bazamosznaune 8inob-

naneac. uo y° € q)(po); 2) 0an xoxnozo pe S, 06pas @(p) ¢ 1nenopox-

”bOIO ONYKA0I0 NiOMuoxuNo & [ 3) quxonyemscst Jaxon Banwpaca y wiu-
poxosy posysinni, mo6mo up 20018 0061aAn1020 UE o(p). Toot fcuyc

p = - n
MAKUL BEXMOP P, WO (p(p )/\ R, =#0.
Bueaemo juist koxknoro 4 € [ MHOXHRY

n(u)= [z.‘e S uv = min u))}. (3.25)

pes,

Hexali p — 6araTossaune BioGpaxeitis gexapronoro golytky I'x.S, y

ce6e, O MaE BUTIISAL
w(e, p)=o(@)xn(p) (v p)eTxS,.

Koxna 3 muoxad T ta S, onyicra if KoMnakTha, i tomy ['x S, TEX ONyk-
Anii komnaxr. Muoxwnn n(x)c S, uas aosinoioro ve [0 i o(p), pe S,
32)(080ABHAITL YMOBY 2). ToMy MHOXKHHA @(u, P) — TEXK € HEMOPOXKIILOIO
T7a onykaomp0 npH gowinsuomy (u, p). 3 ymosu 1) Ta osHagenus (3.25) pu-
IAMBAE, 1O Q€ NalliBHenepepsHiM 3RePXY BLIOOPAKLHIHAM.

CropuctaemMocs reopemolo KakyTani2 1po HepyXOMy TOUKY 6araTo3yaUuHmx
Bij00pasKens, 3YiJHO 3 JKOW HanigHenepepuyle 3Bepxy ALLOBPAKCHHS
20 X — 2% onyxaoro xomnaxry X s R™y cebe, 143 skoro muwxinm o(x) —
HENOPOKHT it ONYKAE, Mae Hepyxomy Toury & € X, st axoi x™ € (p(r*). 3a-
crocoryloun Teopemy KakyTaui 1o gino0pakenus [, A0XCAHMO BHCHOBKY, WO
iCHYe TaKa TOUKA (uk/)*)e xS, mo u'e (p(p*), p'e n(u'). 3 (3.25) Bn-

Gule D). The law of supplay and demand /7 Math. Scand. 1955, - 3. -- P. 155—169.
*Kakyrani Cnaio (map. 1911 p.) — anoncwxuii sarerarik, axult upagosas y CULA.
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) . LR * o - - . .
naunae, wo o p < p au peix pe S, . 13 npunuvienus 3) i roro, wo

" « x . ¥ .

w £ (p(/) ) W pT =0 Orke. ars ueix pe S, Gyne 1 p =0, sriaki >0,
To6ro u' e cp(,f) A RT. A

. Teviep MoKeso 3200yt OCHOBHHH Pe3YIbTar y siraaal rakol Teopes
Eppoy  Hebpe.

Teopema 3.2. YV modent Eppoy — Jebpe, onicaniil mye, icnye cman pieig
sazu.

V' 3a aoiomoroe (pyaiill cykymHoro nounty ta npoirosnuii Z(p) i
O(p) msratamMo Garatoanamy Qyukuiro naaMipHoi nponosuuii Y/ (p) =
=¢ Loy k" , _ ‘

e(P)-Z(p). Y35, =27 Vramemo onvinnt kosat Tow RY, o
sicrurs Y (p) npu seix pe S, Maesmo @(py<b+ T, nc ', 3 npriryWeRris
A 4 J)', - onyranii kommaxt, 3 2(p) <, X (), e X (p) - mmoxamm
#Hasopin Gany X, WMo 3a40B015HR€ O0OKETHE OOMENCH CHKIRAYA

h sxp < Ky, (p).
Caxus aunoy, 0p pe S,

"
E(I))CU U X'/,(P].

h=1pes,
YVeranomsto n6MeReNHicl b MHAX NI U/)F's‘n X (p) upy seix 2. Ocxian

T, - wosuakty, 3 (3.23) munnssae, mo gyniaua Ky, (p) ofmeskena, £o61o

icuye Tara koveranra C,nw K (p) < C upuscix pe S, z.e T, e=L ., 1
Orxe, Ny (p)< Xy, (p)={xe X, 1p<C} 10670 R0CTATIGLO AOBECTH O6MC-
wenicis pmoki o5, Xy (p).
fipsmyerusto cynpotuere. Toai ichvors Taxki nocaigoswocri p' e S,
3 v 3 ’ . . 1
e N, (7) >|_ s =1, 2. ..., mo nocaionricTs {x“} 1 £ HEOOMEKEROI0, 3 1Ipi-
. $=
HYBICHIBE 2 OO CTPYRTYPY MHOKWHE X, BUTUTRBAE, 10O 1I0YMTIAWMH 3 JIeSIKO-
PO HIOMCPY Sy, BUKOHYEThCs hepinicts k) 2 2C, I=1, ..., n. Bubpasum s> s,

— o n )
symomn 20 € X (p' fmacmo X p® <O, aeiann 2C =2C Y pf < £p* < C. Orpy-
A P I . Orpr

A , _ i=1 o
MAHQ CYTCPCYRICTD AOBOMMTL QOMOKEHHCTS MHOKHUK UpeS,. X, (p) Oc-

. . H >
K1LJIbKH CKIH'[e We? ¢ - AKOK € CKinue
H CKIHUEHUE WICH0, MIOKUH: U/,:]U}»es,, X, (p) rakok € cxinuey -
1010,
Takum wmon, icye onyroni komuakt M s R™ Ui akoro npyu scix pe S
S

I
=yl U Ky
h=l pes,

3i utyranuit KoMnaktT U MoxHA Bastry onykapi xkomraxr U'=b+T - M,
Toll, overuto, Y(p)e I upuucix pe S
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JloReAeMo, 1o MEoAHY S(p) Ta @(p) - Heropoxui, onyin B osamaent,
A sijobpaxents Z(p) 1 @(p) - HAUBHENEPEPBHI 38CHXY. HapeacMo Bin-
nosi e MipryRanust s 2 (rosexeuns st @(p) anaaorive). Queenaro,
NP KOKHOMY P E S, MnoRapa X, (p)y -- owyksa, naMkuena i HOMEKEHA.
Flemopoxeticrn 1T ¢ Hac A1LaKOM Py ule s 4 soyeai. 3 nenepepuarocTi My sRUIT
ap = Ky (p) moao (2, p) BHIAHBAE, WG BIOGPLKEHHA X (p) € Hanisnene-
PUPREAM BIAMOCHD ) 3BEPNY Ta B1I3Y. 3sijgcu RIACOPAKCYHY

R ’ H N\ . M e
2, () - | xe X, (P, U, ()= MAX e %) (1) Ly {x')
0 (p)= _

1@ @ LRI BHIAIKAX
[AKOK € HATHBYENePEPMIHM BEPXY, 4 MHOKHUHY Z) (p) -— Heropomui, ONyII B
savikreni. Bigofpaients I ma€ nolidni BAacTHROCT gK cyMa pigobpaxens =y,
TAKMAM UHIOM, MOXHR 3POGHTH BUCHOBOK, 110 DynKUin Y maaMipioro no-

JAMTY  HRTTERHCMEPEPBEA 3BEPXY, 3 o6pus Y {(p) € HENOPOKRBLOK ONYKIIOIO

SUOHMIOIO 1TPU Gyan-axomy p € S, . SR BY.10 TOKAZAHO ¥ 1. 3.2 (3.22), Bij06-

paenna Y 3ap0B0ALHAE 3aKon Basbpaca.
Orxe, Gyiigg Y napuproro TOTHTY 3aA0BOALIE BCI NUMOTH Jenu Leitia,

KLAROBLHO A0 AKOT WCHYIDTD TaKi NIt p' L Ug MIOKHHA Y (;J") MICTHTH ¢

. . . * R . hs * r* ¥ .
s exTop &, 3a BYaHavenHaM Y MaeMo w =2 - G, A€ 2 € <P(/) )

ez (/)‘), npraomy 27 > &, 10610 TPy LIBAX P TIOTIAT HE DEPEBIHLYE NPOTIOSHLLE.

BycOHaHNS 3aKOHY Baanpaca y By3bKOMY JO3yMisn ((3.23) a . 3.2)
PRHITHNRAE 3 n].mrlyulom-m S MO,-’_[t\-'li. CII])IiB)li\ 3 l'(("HI:lClI'l_\"BCllI()('Ti BHUIT RO,
PO CTIOAMBSY, MAKCHMIZYIOun ¢RO10 GYIKII KROPUCHOTTT, BUTPAYRE BeCh CBilY
a0xiL To6To ¥p = K (p) npu aonimnony Ai=1oo, H Mipkysani ana-
SOOI TIHM, 0 BABOASLNICS NP BUBETCHHE Jakory Baaspaca v mipoxomy
POAYMIHHI. AWIOTH PIRIICTR Ep = 7p TPy 10BLABRKX &€ = (p), zeo(p). A

JleTasniingy BUKa2L Teopil pininonary Eppoy — Hebpe Moxna 3nafita B
i apanit.

3.5. MOAEAL PIBHOBAIH BAABAA —KACCEAS

CrUHINOCL U Ha ORHITE MOAeAl arayanol eKOHOMMHOI PIBHOBALK, WO €
(_'rk{)t‘.\(liM BHITWAAUKOM 3}11"3,71})1'103' M()j,lCJIi UH.-’H)}L)E!C;‘\l‘)ChKDl"U l'\ﬂ’f)f, 311”])01’!0}{0”&1-
wis T, Kaccexem?, Hapeacnnil nypkae cygaoiuii Bapiant riei poaedi 671635
KR 0 Mesteseil, iRl po3iisirses Al SEEIGIER

TArrore K. Debren G. Uxistence of 3 equilidbrivon for a competitive economy /.
FErongmetnca. -- 1934, - Vol 22.- P, 265 290,

Racceay I OCHOBUME SLAEH TCOPCTIICCKOH 3XOHOM AL Mo, 1929,

Baba Abparam (1902 — 1950) — aMEPUKANCHKH MATCMATHIK YICPCBKOM HUXOLLKEHH.
G 1 TROPILE CYIACHOT MATeNanHol CLATHCTIKY: Aun Wald A, Uber die Produk-
Gomsuleicliugen der Bhonomishen Wertlehre. ~ Lrgebn Math. Collog. — 1834, - 33,
T Wald A, Uber die vindentige posttive Loshusheit der neunen Produkticnsgleichun-
a4en Ergebn Math Coltog - 1933 - 34,6

137



Y Moaeai Baanpa — Kacceas porpiaisioTs DOPOAYKTH 1 hakTopt BHPOG I
pa. Hexalt € m nujin uepnunnnx pakropin BUPoGHIIITBA, MO € BAACHICTIO
CITOXKMBAUIB, TA 71 B8 NPOAYKFin supobHuirsa. CyKyHHiil 3a11a¢ 1EPRIVIHIIX

ParTopiy ONMHEYeTHCA BeKTOpOM b = (&) >0, a BUPOGHIYMI cextop Y

i=f,m
LAOMY - JMHITTHOK CTATHIOW MOJACATI0 JTeconTben Gurs. npBKAan 3.1),
N J=in

'I'O()"I'() X.‘]p;lKTC}')HS)’(‘.Tb('ﬂ MHIMHOK MOJENA0 3 M:'lTpli]_IGIO HHTpHT A = (di)' ) '1 v
1=m

Ae a2 0 4 ;) e KLILKICTIO 10 (DaKTOPA SUPOGHMNTEA, HeOOXLINOI0 aaq

BUPOGHTIITLA OHIET O;UIHINT J-r0 TPOAYKTY.

. J=tn . .

Tano L = (.l'j) - REKTOP INTEHCHBROCTEN POBOTH HIPOOHItIOry CCK-
Topa, e vy - OBCAT NPOAYKIUT J-10 THTLY. gKil RIPOGILCTHCHR 34 0/UIAKOBOW
TEXHOACTICK, L0 XAPAKTEPHIYETHCH SJIEMCHTAMY MATPHIU BUTPAT A, TO CYKYII-

Ha H},')OI]()HHI[]}I Bll])O()HH"l’OI‘O CexTopa FaKOX OIICYETLCH BCKTOPOM .

. J=tn - X
Hexail p:(/)}-) -— BEKTOP MY Ma BHPOOAEM NPOAYKTH, a & =

ERRNE R . : ) R . . 6 4 Ton -
= (w,) BEKTOD 1 B neprurni Paxropy nupoGminrsa. To U nosein-

K1 CNOMKNIBL0ro CEKTOPA XaAPAKTEPMIYETLES (DVHIKIEEI CYKYTHOTO NIGHNTY

=(p, @)= (E}- (2, uf*))_,:]’,
- upoavkr. CrmiMoea venep it OCHORIIMX NPIITYNCHHAX MO8 .

. Bupobuuia Marpuna A CKOMOMIKN He MICTHTh BYALOBUX CTORMILR T2
PSLLKIL.

2. DyKkis CYKVUHOre nory = (P, @) ¢ QRHOZHAYHOW | HEUCPEPNIIOIQ.

3. dyuxitis Z(p, w) 331080A6HC 3aKOH Bajabpaca y iyIpbkoMy posysiniti,
10610 E(p, w)p=hw.

4. JTonnr na kox1Kh TOBAP A0PIBHIOE IFOID NPOTIO3UUIT. 30KPCAA, & VJlIa-
yac, ulo BUPOSINUNA CEKTOP 34KYMORVE BCI NOYATKOM 3ANacH (TEPBUHHNX
Pdaropis sipotrntsa . OTKe, AOXOAM JLONO CEKTOP1 NP Gingx b, w
CTAHOBANHTH I/) —bll;’, e BHARTRY [’)(f.-' e JAajiexart I}il] L. T().\I_V OUTHMAJIbIfzL
HoBeAiiKa RIPOORWHOTO CCKTOPA NOJATAC B MAKCHMIZAUIT JOXO0,1y UD 33 YMOD
OOMEKEHOCT BUPOOHINNYX BHTPaT Ax $b, ne x =0,

'L E}- {(p, &) — divinaps cyRYIHOro HOnury 1a
1

o x x ® .
Oaznaucuns 3.5. lHadip (x L P ) € RONKYPEUNNOID DIGHOLAZ0I Y

yodeat Bamda-- Kacceas, sxugo uxonyiomvcs maxi yyo6u: a) ¢exmop x
€ POIG AIKOM 3¢DanT Pauiondaviol nosediitki supobiut02o cermopa

P - max, Av<h, v20, (3.26)

AK€ CAndapminoIn 300QueI0 ANINe20 NPOLPAMYGAINS 8 OCHOGHTIL (hopME:

+ " * 3 . x* — E ] -
6) GekmopIt X, P ma W N0g"A3anE MK COB0I0 YMOBOIO £ = :.(p W ), D)
ONNCYE NOGLATUKY CNNXURYOZO CEKINOPA EKOHOMIK L.
Posrasemo asotery mauy 10 aazayi ainilinoro nporpamynanis (J3.26):

b — min, w*A2p, w=0. (3.27)
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Henaxko 3po3vMiTy croHomivmL 3MicT A20ICTOT 3asani (3.27): piBnonas-
I HUHL 7€ MAIOTS OYTIH TAIGIMU, (00 MiHiMIgyBarH ng@aTky b BUPOGHIVOIO
CCKTOPA § BOIHOMAC He AOZBOSMTH HOMY Marv J010rHi HPHOYTOK.

Ocnamutm pesyanratomM auanizy mogesi Baasga — Kaceess € raxa Teo-
peMa.

Teopema 3.3. Jas sodeai Bawwda — Kaccenst y npunywennnx [ —4 icenyc
KONK YPEHIMIA PIGNO8AZY (_1'*, P Uf) G AKTE PIBHOGAXHT YINU NaQ (haxmo-

P GupobuymMEn ¢ po3ae’stskom 0soiemol sadaui (3.27) do 3adaui payio-
naavnozo supobruymea ( 3.26).

JlOBeleHAA i€ TEOPeMY IPYHTYETHCH Ha BUKOplIscTanni Teopemny Kaxyrani
A5 HAEKHHM HTHOM TOOYA0BAHOro 6araTo3Haqyroro Bizo0paXents, aie BoHo
JOCHTH MPOMIZKe | TYT He HABOXUTLCS. {eTanbHi BHKAAX uhoro oBeaeHHs
Mepkua 3Haiit B | 2], Caig 3ayBakiTs, 100 B A0BEACHHI, Ha BiAMiHY mia norne-
PEINYX TEOPEM (C)IYBaIA eKOUOMINTO! PIBIIOBATY, 11¢ BIKOPHCTOBYETBCA OANO-
piicTs Gyuknii nomuty Z(p. @), a 33CTOCOBYETHCA 3akod Bannpaca y nyab-
KoMy po3yMinni. Jlocuth cnopianeny, ane 6iabBl CKALTHY MOLAL 3aradbHOl
exonoMinHOl pisnoBary uogo moaeni Baanya— Kacceast, now’sizany 3 nijxo-
JOM ¢BHTPATH - BUNYCK> A0 MOJCOBAHMS CKOIHOMIKY, PO3LIANYIO B APYTif
QACTHHI KHHIH.

3.6. BAACTUBOCTI KOHKYPEHTHOT PIBHOBATH

Teopema Eppoy — ebpe 3 n. 3.4 He rapaliTYE iciiysauuy €I1HHOTO CTANY
pinHOBarIl ekoHOMiIKY. HasBHICTh MUOXHRHHX CTAMIB CHOHYKAE 0 BHBYEHUS
X IXHIX BaacTHBocTel.
Y Garatpox aGCTPAKTHHX MATEMATNY(HX M00Y,10BAX Y cyuacHili Teopii npGopy
vy npritgTra pingers (3oipema, y Teopit irop. 1eopii GaratokpuTepiaibHol
OUTHMIBAUT TOMO) OAHUM i3 BKAUBHX NOHATL ¢ onTuMainnicts Hapero!.
Bianouniaro g0 gaunsx notpeb ne nonsrta popuyaloeTses Tak.
Hexait ¢ H cnoxusauis i3 @yuxuisym xopucwocri U” : X, - R, =1,
i

o a X=X, — nexapris 206yT0K 008 nepeBar wix CrRoXi-
Ji=1

THUII BN Y Bl ACHO 1B T IMHOMIY IYO. AKY HANBACTRCSH MHOMKHHOW RO0NYCTH-

mocTi. Hadip Ganr x = (v, Xy € Ay, NASMALTUNCMO AONYCTHMIM Ha-

h=1. 41"
6opom, 160 pognoaiaom Haar, xano xe N,

Osnaxenns 3.6. Poanodin v =(x,), . ,, nameacmecs Hapemo-onmu-

MAABNUM, 3040 ne icnyc posnodiay X = (X)), . Gax axozo U UEAE
y . -k ; .

20" () b= H o onpevosty xona 0 0as 001020 31 CneRUBANTS GUKO-

HYCIBER CMPOLd HePIGRICDID.

Mapero Bianppeao (1818 1923) - wupanust DHICHKHIT exOBOMICT T Co110.10r,
OSIHH B JACHONUUKIS CVUIACHOT MATENATICNOT CROHOMIK,

139



3umict [Mapero-onruMansHOCT NPOCTh | Raousnii: 206po10 € Taxa dia (piwen:
}lﬂ), U106 MEKOMY CTAJTO Kprallte, afie )KOJ[HOMy 3 [HIHX HE CTaBaMO ripme.

Npuxaag 3.2. [IpoimoctpyeMo MoxARBL tHTePTIPeTAILli MUONIINY (PNNYCTIMOCT V),
A48 yIaraablenns Nofea BATLPACIRCAKOCO Ty, Poarasieso myoxamy h+T , e T —
CYKVITHA TEXHOAOTINIA MHOXMND £KOHOMIKM, 8 b — cykynuiii mouaTkoBuit 3anac 6aal.
Tom =T & Muoaamon seix Badopie 0.3ar, SXi MOXYTH Y (DRI Y1 BYPOG.I2ITHMA
EXOHOMIXOIO.

QCHOBUOK) Y MONOW, IO IAGEINEYE MOFIIRICTE DY HKITOHYRAHIA EKOUOMIXM, SKa ONKCY-
€THhCA 3araib)ion Moeamo Baabpach, € niMora, uo6 nonut e meperimypan 11pono3unii.
3PO3YMLAC, 110 HEMOKMUDUIR HISIKI PO3UOLIA GAAT, 1IIPI SIKOMY CYMaPHIiT 06Cs S IPOAYKTY,
ANl pO3NOATAKETLES, 61BN BIA OOCATY, DIO Y UPUKLEI He MOXKE OVIH BUTOTOBACUNI.
Tomy aas ydaraapienol nofen Baaspaca Muoxuua jqonyetisoctt Xy 8aC DI

Xo={r =)y 3 2€T Ty <hrz), (3.28)

Oanum 13 Paxrin, K OB’ SI3YIOTH NORSITTA KOHKYPeruil pirnosary 12 Ila-
PeTo-ONTHMANLHOCTL, € PE3YALTAT, IO POPMYTETLER TAKOI TCOPCMOIO

Teopema 3.4. Hxwp (x',z*.p ) — KOUKYypenmua pignogate @ modenl
Eppoy — Jebpe. mo posnodia x' = (r; )/I:’ g € Tlapemo onmuranpiusm.

V Hexaii renye Takuii posmogia = (i ey )y € Koo WO U’ (x,)2
> Uyt (t; ) h=1, ..., M, npuyomy uepinnicre a1a hy € ctporoto. Uepes nena-
(‘.HLIyI}HI'IiCTb KOKIIOFO CMIOXKABAYA ICIYE TAKUA caeMent vy, € X, Wo U (vy)>
> Uh(_r,,)‘ Npirryerimo, mo 2z, (1) = (1-4)x;, +tv,. Todi uepes yriyricrs
dynxwi xopuenoeti U maemo U (x, ()2 (1-)U" () + euh (vy)>

>UM(x,) npu 0<t<1. 3sizcu Ut (x), (£)) > U* (r}',) h=1, ..., H upu
0<t<1. 3naenns U" (t;) € MAKCHMANBHO MOXIWBUM A48 CHOXUBA4YA fi 3
fioro GoKkeTing obmexennam xy € X, 1 mpi suGopi 2{, ..., zg BHPOG-

ARKIB OAEpXKaKA HEPIBHICTL o3wavae, w0 Ty, ()& X, 260 x, (1) p" > byp™ +

E .
+ Zngo'lm (zel) ) .
Y rpannuoMy nepexodi 1ipu ¢ > 0 MacMmo

E
xR 2 by + Y, (227)*)- (3.29)
r=1
Xoua 6 oana 3 Hepisnocteit (3.29) ¢ ctporow (nanpukaaz, npu A = hy)
Miacymonysousn nepivnocri (3.29) i3 BirKopuCcTaiaM TOIo, WO zh:l ay, =1,

e=1, ..., E, aictaemo nepivnicro

H E

¥ * * ®
G PR pT | Yo |
hi=1 =4

(3.30)
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- * ~ 2 *
OCKIAbBKH BEKTOD 2 = th_jz(A € OHTUMANLKYKM BUGOPOM BHPOGINIOrO

. = b . . 4 * .
CUKTOPL DU HHax p v BUKOHYEThCGA HC‘pIBHlCTh Z‘]) > Zp AJIA LOBLIBUO-

(0 ze T'. Toai a (3.30) purcnmae

I
S lpt b+ )pt. (3.31)

h=1

ll—}:nﬁip .t:(.rh)h:il” € povarlouino,-\l Gnar i ::;aaononbnﬂle }I{CpiBHiCTb
Zh::i xy, b+ 2z jpag aesxoro z i3 T, [TosMHOMMBINT OCTAHIIO HCPIRIICTD CIPABA
(IR BCKTOP ULiH p‘, picTayeso uepiBuicTh, MpoOTHACKHY Hepisrocti (3 31).
Orpurtana CynepeumicTs JOBOANTR TeopemMy. A

[rupm uixkasus Gaxrom ¢ 1e, 1m0 6yas-axuii [lapero-onrumMansHuii pos-
JJOALY Y JIeSIKOMY PO3YMIRHI MOXE GPATH YUACTH ¥ KOHKVPEHTHIY piBMoRasi.

Tcopema 3.5. Hexaii posnodin 6aar x° = (r; et € Hapemo-onmustany-

. . . - * . . . v
nuxn. Todi icuywomy maxi eexmop win p L nabip dunycxie npodyxyil

H E
« ¥ x . - ok L - _ .
z :(zL.)P_! o Ty =l Eomo (1Y, xp <h+Y 2 (it) aexmop
S h= A
R A = 7 -—Ill F‘('(“)i . .o
Zp JI(IKCH/"”.J!/C 4,,1) npu BCle ZPE e C= L oy L 1! 3@&7720}) .r/, M-

HLMIZYC AP npu ecix X, € X, dus saxux UM ()= 0" (xj; ) h=1 .., H.

V Ilepisricts (i) ¢ oueswmow. Mepeigeso o novegenng (i), He-
xait M, = {xb € X, :UM(x,)>U" (1,', )} Uepes nEHACHYYBAHICTD CHIOMIBAYIB
M), # &, Heraxaco nepexonaties, wo MHokiHA G =0+T — 2;,1:| M ne
Mictuth qofatuux pexropin. Cnpawai, Ao nexrop y 20 12 ye G, 1o
y=b+ 2—2,’,]:[1,, >0, ze T, xpe M,. OcTanHs HepiBHICTb 0IHAMAE, IND

nabip (xy,) € A0NyCTMMUM, TOOTO € DOINOALIOM, a 3 o3Hauennsi My

h=\ H
RMINBAE, 010 BIH € KPANUM pO3ITOALTOM, HidX (l;; )h-—-l
PCTO-0NTHMAJLHOCTI OCTAHHLASO.

Ockinpyn MuOKRMHH Xp, h=1, ..., H — onyxxai, a el PyHKuil uh
YIHYTI, Maocuhy My, A =1, ..., H. aorxe, i MHOXHHA G, Takox oaykAai. 3acto-
COBYIOUN TCOPEMY NMPO BIAOKPEMITIORARICTS ONYKANX MAOXKHY, YCTAHOBAEMO,
10 icHye Takuil Hepin'emuini gekTop p’, mo yp' <0 ana scix ye G. Tomy
Ay meix xpe My, h=1 . , Hincix z2,€7,, e=1, ... F muxonyerncs
Ht‘plnlilc']'b

i uto cynepeunTs JTa-

(3.32)

i (bhp‘)+ i (Z(epk)s ’§/ (’rhp.) :

= v =

Il HepinRicTh BUKONYETHCH TaKoX 48 Oyab-sxoro Habopy ¥, € M, =
= {.r,, e X, U (x,)2U" (t,', )}, h=1 ... H (ryr M, c3aMBxaniam mMuo-
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auie M) Cupasal, unexail Xy, & 1‘7;) X e M T () =(0=t)ay, Ly,
0 < 1. Yeped vy riety GyHKIL U” MacMo Y, () e My, 4 0TRe, HePIBHICTL
PC3 YIHY I 5 _ p
(3.32) sanuacTnCst IPaBHABIOIO NPH 3aMint Beix b, 1ta 1y (L), Ilepexoaan
k 1 ] oer h h !

20 rpataid npn ¢ — 0. 108080 NePiBRICTS. £
. K . - . . - L s e
Ha6ip (.1,, )11:1 b POINOAINOM, | TOMY ICHYE BEKTOD 2 = Z 2.0 2, €T,

e =1 ..., I, upisaxany o=l

1]

1 12 .
2 b/l + E Ze 2 R
k=1 =1 h=1

Tlomuoxuinnus (3.33) cupara na BexTOp p, OTPBMYEMO HEPIBHICTh, HpoTH-
aexny (3.32). Ocxiapky x, € My, h=1, ..., H {235 wux, 9x 6y1n0 nokasa-

(3.33)

Ho, puionversest (3.32), To )é (bhp‘ ) + i (z;;f) = i (:c;,pi )
h=t e= h=

3 uiel pinnocti ta (3.32) sunomoae, n1o

(e} -2 (27} X (") = 2 (i)

=1 c=1 h=1 f1=1

(3.34)

M=

it Gyab-sknx x, € My, z,eT,. Tencp wnactupictn (i) Teopemu MoxHa
aeTatonnTH, s1Kkwo B (3.34) nputyerims, ww X, =, b= L, o2, = 2 a4

BeIX ¢, Kpist oanore. Onxke, (ir) goncuacuo. (1i7) JLopoAntned ananorivuo. A
Fla no1aror (o TREPIKCHL TCOPEMIT 3.5 MOXKNA f0Kasamt, wo wabip

¥ . N
(Ar‘. LA /)“) C KONKYPENMNOIO PIGHOBHLOI0, SKUG NEPLPOINCILANMN YHdC My

CHPKNBANTIG [ NPUGYMEAX WAy oM, wob Oy, = V7 H, u nouamnosy
1’-)’.‘7(1(")”'(.1!!)) NnaK., N406 HOBRNAN NORAYI KOG fl,dll(]l(fClhb CROXunavo (;Il//’[fl
I
b= Y
= ‘

Bizosntit snoncnicst sarvesapinc-exonorier X Hikaiino tax koaenyye Hpak-
THHUE 3HANSIUST TCOPCMA 3.0 Ta iT Hacaiaxip:

<HPUXNALINKY eKoROMTMIOT TCOP JOOPUAY V... HOaKTh BCIMKOIO 31i-
A 1L‘()]3(,’Mi Ut ]]U,‘li()![l!)[ /10 nel 1Il!?]'),'l)l((‘lHI'}]M, DBaACAIONIY, 1O BOHIL 06-
IPVITOBYIOTD A0CSURUICTE TTapero-onumiuMaisuix poeLLIR 31 J0I008M0ro
KORKVPCHTIONO MeXatiasy e, OANAKR e 3posysMiao, vy cnpast vaki posne-
A1 MONCV T GYTI PeAJLIOBRT £YTO KDUKYPCHTIUM CROCOB0M, ,DKE IR bo-
MV IR CKATOTHOH JIL‘DG])(,).'-\I[O}I-I.'I IlO‘I;l'I'l(()I‘SOII‘ BAACHOCTY Tit H(l.-"[(f)l(]”llhi Do
noiiy npUOVITKIE, i HeMae HISIKOT FApaiTil, 110 BoHIE 3ATICHIONTLOS NI U0
1'\'(I![Ky’])(‘!['F]l()i‘() .\]CXIlHi.h\]y. ;’IEK‘H{,[ Il&ll)(‘.'l'()-()]I'l'll:\ﬂi.-’lb!rli pl_').ﬂ](),[i.-’lll MOXKYVTL
BUARITICH HOIOTCHCHNTIMIE 3a AONTOMOTOI0 MEXAUTAMY KOMKYDEIULT, 50QTe i,10-
BILIVAALHT YWRCHIRK CHETEMI VIPHMYDBATHMYTEL CBOT HpuBiied. mo iCroprann
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CHAANNCH, -— [0MATKOBY BXACHICTL Ta 4actky yvacti y npuOyrkax. Tosy
l]()'{'])i()]'(() B3I, O XON NOnsirrs ]-IJll)E']'O'()I‘!TlrlMlL-‘]hll()(_'-'l'l MOMKC ())‘Tll n.-'li}llll-l.M
HPY PO3POAIL NOBCIIHKN NAANYBAALHOIO OPT2uy, AKIR npame jio «6innmn
KOIKYPEHTHOTO T4 ACHEHTPAMIZOBANOIG XAPAKTEPY (DYHKIHONY BAIA EKOHO-
.\-[iJ(H», e DOHATTH BLC X HCJ0CTATHBO Ill,-'.l()()pil)KiUi CNPABXKIBO ('}"Tb I(OIII(}’-
PCHILT ¥ NPHBATHOBIACHMILLKI I €KOIOMiTY |

3.7. PIBHOBATA 3 TAPAHTOBAHHMH AOXOAAMH

ANanis npenyenns, sa oKX JOCATACTLO 3aTanbiy CRONDMIYHA PisHOBA A
nyoen Fppoy -- leGpe, Bokasye, 110 rOJOBHA CKAXAHICTD ¥ HOOY ORI MOREN]
BAILPACIBCHKOLO THINY TIDARTAE B 1oMY, 1100 3a0C3MCUWITH KOKHOMY CHOMKIIRL-
HCRIAGIATHBIT LJOXLA UPH AOBIALHOMY HCHYIBOBOMY HEKTOPT iR,

Tinc, y Mofexi Eppoy - Ae6pe neobxiauicTh RUNOIM 4 Npo L0 aTHYiT 110
YATKOBINT 331AC G148 V KOXKHOrO CHOKHDALY IYMOBAOETHLUS HEMOXIBICTIO
aabearcrtn fiony jloganingt oxia y pupotinmomy cekropt. Cupanii, Moxe
CTHIRCA, TG BCT T JHANPHEMC TR, JIC CHIOAOINAT MAE HCNYAROBY HACTKY (L,
vacrl v IpnOyTIAX Ipy A po € mepelratoanisIMe < I oirHsELAL )i
cuocit Y noasgrae y upmusienni gupousnrrsa (Toai npnéyrox aopisnwe 0).
Tawisns witiost, yaony 4 g reopeni Eppoy — JleOpe mosa 6yvao 6 sasirt va
HPUBYINEHHN, U0 KOXUE HUIPBEMSTBO ¢ PEHTAGEHBIGIN 3a O¥ /b IKNX il
p20. p=0, 70610 Ha yymony icnyvnanna pexropa 2, (p)e 7., 108 gxoro
7,0 > OVe,

BArato XTo 3 CYUACHRX CKOHOMICTIR BRANGUOTH, MO CAKC TIINIVIICHIS HE &
PCATICTIMIEHAL, AJUKC 1 PCAABINX CROBOMIKAN HPAKTHII0 3050 ACHYIOTS
NEPEHTAGCHLIT ITTIPIEMETTA T Oprainil. 6E3 SIKNX CYCRinbeTIO HE MOKe
a0HiINC 1 KD orpusyIoTs plani cvGgeridi, cyOer il ta inmi npusisei (na-
OPUKANL, NPOTCKULOHICTCHKITTE #axuer B 30RRINHBOT KOHKYpPenil roww).
BOANOURE NPHHYIIEHHS PO PCHTROCHLHICTD CYRVITTOU0 RRPODIITIRA Y Bl
CROMOMIL B ITHOMY NI ACBLABIX WiHax P E R BUMRAETLeH A0CHTD M0JV-
CTIMIIN,

PoariasnicsMo MOTCAL 3MINANOT €KONOMIKH, Ao CKONDMIKI 3 YHACTIO JCp-
KA, O SATICHIOE €KOHOMIMIE PErY.OBAHAS YACTKOBIM HEPEPOINOIITON
AOXOALL HA KOPUCTH Mad0320e3ne0emix pePCTl tacesenns, Yacro e nagn-
BAIGTH CONTAABEO OPICHTORANOI PHIIKOBOIO CKOHOMIKOI0.

A1 HOPMAKBHOrO OMMCY MOJEM BBEACMO Taki TfousneIs”

T, (/)) = max z,p, ¢ = | R D (3.33)
2,eT,
F .
n(p) =Y, n,(p) = max zp. (3.36)
e= el
T uxaiine X, Buinvieane CTPVITYPLL 31 Mazesiarieckad agononsgs, - Moo Mup,

2972, — C. 365
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Beanna o= w(p),/ H HasHBacThes CepeAMiM PIBICM HOXOY, 1O 1PU-
HATAE 112 OHOY0 CNIOMKUBTL NI IHHAX p. HIAnpHEMCTRO ¢ BBAXaETLLA pen-
rabeabunuM npy Winax p, AKIN0O 1, > 0. MHOXM1A MOMEPIB YCIX peHTAGEeAL-
NEX NNPBEMCTE NO3UAMACTHCA yepes Iy (p), a pepenTalesblMX — ucpes
Ly (p).

Tpi ndnax p 2 0 usuadacThes ssadenis d Cepeanboro pm}m Aoxaay i
ljll()l!ldLth}l MiMiMaEIngl fioro l)lﬁL]!h j.ll/, AC HOPMYBAALM HI MITOKIISK
pe (0.1). Hlo6 3a6esnednTi KoXHOMY YMACHIKOR] EKONOMIIOT CHCTEMY Mi-
HIMAALIRE A0XI W, JepiaBa Gepe 3 KOXKIOTO PeNTabeALHOTO T/ ITPHENCT -
rRa 1103a10K (1-p)-100 7. Toai peansHnii npulyrox ft, (p) nijuipueMersa .
S HKOTO CIVGMYIOTHES HaCTRIE CHOXHBANAM, AKT OLPYTh YHaCTb Y HHOMY, BH 3HJ-
HYACTRES PIBHOCTSAMU

R, (p)=un, (p), sxuo ee I (p);
i, (p)=0.5xu0 c€ 1, (p). (3.37

v TARKOMY Pani JIOXIL KOXKNIOIo CrosxitRala h cravioBnTy

E { .

- . — . . 1 a

Ky(py= Y 0,7, (p)+max ‘l(), ud =y ot (p)
o= e=l1

Hopmypaapmigi MIoKIHK 4, 10 BusHatze MiniMagkinit foxia, norpiono

mGnparn v, o6 sadeancnm 3avaiunni Binanvcosnit 6ananc, snani snpa

12
HKACTBOS IAKONOM BadbPaci y BYILKOMY PUIYNMIHHL 2 Ky, (p)=mn(p).
h=1 1
Hepemopowwt vipas axg K, (p) 3 YPANYBAHBAM PiBNOCT] Z g = | 1

h=1
NO3HAMCN ) ( * i)) l (q ;7) MaeMO Taxe ]:)]H‘U”‘””] A1 BU3HAYE IS MIHOKIT KR

o= p(p):

H HoE M [ £
w3 K (p)= 2 3 gl ()43 max {0, ud = 3 oy (1) =

/‘l'—] Nete=1 fi=1 e=}

H
=p Y om (py+tp Y max{0.d- Y a7, (p)h
w1 (p) Ji=—1 e 1))
IR -

’ H
(/z)-np)f > oa.(p)+ Zm;nxl(), d- Y owy,m (p)

e dy(p) =g ! e ly(p) ]
I3 uprnynenng, wo saransnl qoxid 7(p) >0 npy seix p20, p#0 1a

oucmiiof nepinsocnt ()< Y w, (p) mmaniac, wo 0 < p(p) < 1. Jayma-
ey (1 )
KHAMO, 10 goranis max 0. ud - Z(t,“ ()} €NAAUYETHOH XONKHOMY C110-
-
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I3
upadest, umli ao0xia 2 Oyl () BLA yuACYE Yy 1PHEYTKAX BUPOCHIYOIO CCK-

TOpA MEHHK B c.cpgjii-xbom PIBISE OKONR d

3ayBaKiMo TAKOXK, MO GVHKINT P (p) € nenepepeymMi npir seix p =0,
2 # 0, ockiabiy pyniati m, (p) - venepepsui, a 107 KOKHOTO D iCHYE
raxuit okia V(P), mo npn pe V(n) smoxur 1 (p) ra 1, (p) 36ivaorsost.
3 nenepeprnocti J(p) BuILUGAE HeliepepsHicYs T, (p), ¢ - §, .., K 1 ne-
nepepsnicts Gyskuiss Ky (p), =1, H ., o MaoTh BAACYHBICTD OAMO0-
PIAHOCT! 15ePIHIRYO CTCHCHS.

DyRKWT CyxyIHOTO nonuty 2, (p) Ta nponozmiii Q)(p)nmuaq,norbm Fux
CaMO, SX | B 3aradpliiil MoleAl )33.’11)1)‘1( iochioro miny. Hexali o(p) =1 -1 (p) -
MHCAO, MO BI3HAYAC 1101ATOK N HPUOYTKKY 1S ])El!lcl()eJlbIIH,\ AN PHEMCTH.
Ocxinbin cyrynuui noaur = 3adexirn vid v(p), BBCIEMO MO3HAYEHIA
=(p, v(P))

. w * 4 ES .
Oayavennsg 3.7. /abip (.\' A T/ } N IUGAEINBCA CIANIOM PIGUDEAZU

6 CKONOMIUL 3 2apaymORdINsl O0X00a MU, AKWO SUKONYIOMECA CnIGEIN0-

U -« W+ LA & A‘A(i ENERE * ¥
wennst 1 = Z(p o p ) zee{p ) v 2, xp =2 p
Teopema 3.6. Hexad cuxonywmbca maxi npunyuerirs: 1) suoxuna
. 1. .
Ny € RT onyxan 1 3aMKuENA, NPUHOMY K0 X E X, l‘r‘” —oo, 5=1 2 ...,
E , ]
mo _lf o ppu s —yee, i=1, .., ni 2) hynxyil Kopuclocn! U "(2)
nenepepeni i yonymina Xy, h=1, .., 1;3) 0e X, dasgcix h= , H;
4} dast xoxnozo cnoxusana muvom/t MR AKCLOMA nc)mcmu/mmocmz .)) gl

mexnoaoriani Munxunn T, ¢ komnaxnimsn; 6) smoxuna T = Z T, ¢onyx
e=1
A000; T) Tenye maxun sezarvnun eunycx de . wo F>0 (sunycxaompes
sct eudu npodyxuit). ToBi ¢ exonoMiyl 3 capaimogauusi dnxodasn ic1ye
. . ¥ .

cman 3aeaaeiol pignosazu. 0xa axoro K (p )> 0 npn weix =1, .., .
110 Tcopeny MOXNA Z0BCUTH MIDKYBAHEAMY, TOAIGHEMA 10 THX, AKi BlKO-

PHCTOBYBANHCA HPH AOBEACHHI Teopemy Eppoy - [e6pe.

3.8. PIBHOBATA 3 &|KCOBAHUMH AOXOAAMM.
BHOAXETHHH MAPAAOKC

B;’L-’lhp}l(‘i!'i(‘lx](}.l CXEMA MOACTHORANUHA LKOMOMIKH CTAL HPOTOTHITOM 631 ATHhOX
PISHOBHAIN MOACACH CKOHOMIMITHX CHCTCM, ¥ SKUX 3BEPTACTLCH YBAIA MO UL ulg [
OCOOIUROCT] CKOHOMIMNOT AigabHocTi. TIpuiitaaom Be oaHoro THnV mojteact
MOXE 6),"“1']-! MOAED ] EKOHOMIKY 3 (})im'oumm.\m JIOXO0/ MU, KON BBAKACTHRCS, IO
JOXIA KOXKHOID YUACHRKR ¢ eTainiM 1 me saaesxim sia nin. Ocofoumicro 1T ¢ Te,
IO BOHA HC ¢ 3UMINENON: Y Hill 3akon Baanpaca jaist hy kil cyrkymoro noisery
TA IPONOSRT BUKOHVETHCA HE AAH BCIX 1M,
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Hepesizieno Ao omtcy Taxol Moaedi. Buwkacrbest, jUo € kMR NPOAVKTE i
Hocnoyasmauin 3 hvaxissy KOPHEUOCT] UM b=t ., H, wianaucmnor na
MioKHax nabopis npoaykrin Ny < R r1a dikcoBanuy aravciss A0xoiy
K, . BupoOHIUNS CEXTOP CKONOMIKM XapPAKTEPHIYETBOSE CYKYITHOIO TCXMOA0-
rivnow Muoxcinow 7. Myvikiian nomiry Ep(p) CHOXKIBAYA N npr saldannx
mnax pe Rﬁ € MROXMIOI PO3B 43Kl 3aAa) PALTOHATBHON CHOAIBAIINY
U"(_r)—nmx np Glo;uKernoMy ofsexenni ap < Ky, ye M, dynxuia
nponosnui Y(p) BIPOOHINOIY CEKTOPA ¢ MHONKUHOW POARAZKIB 331341 paio-
HAJIBHOYO BIPOORUITRA 7 > maX, z& 7. O3naucusd crany pimosarn 1e
case, 1o i B 3arivmuiil Moaeai naaspacisenixoro vinny (o3uaucnmst 3.3).

Noni6na MoacAs puptasacy v upausx Hontepopun i Cuaisaral. Chopmy-
NLOBARA HIMIL TCOPEMA FCHY BAHIA DIBIHOBAYIH MAC TAaX4H RUIAAT,

Teopema 3.7. Hexait 018 wmodeal exonosixu 3 hikcoganusu doxodasn
GURGUINOMLC maki ysosu: 1) chynnyil xopucuocmi vl YIRYTI T3 HCMe-
pepiti ma Xy h=1 ..., H; 2) snoxunu Xy, — sasxueni i onyxal ma
be Ny, 3) doxodu Qodamiit, K, >0, h=1 .., H; 4 mexnoiverma mio
swung exonosixu T o onyrans koxnaxmor v R 5) icuye dodamni su-
nyck I, 3> 0, e Todi & nodeai exonosixu s (hixcogmnnn onxodamu
ICH)C Prenosasda.

[Mopimuowsis mimorie reopesn Eppoy  ileOpe i reopemn 3.7, Gaunmo, o i
QCTANHI He (PINVPYE aKCIOMa BeHRCRYYBANOCTT | RE HAKALTUOTLCH YMORK 1t
CIPYKRIVPY MHOKMuG Ay, a npuiycxactbes, wo 7o R Shano joxam 1o
ymon reopestt 3.7 MPUnYWeHns ipo Ceiaduiy CIPYKTYPY MUK X,
Gyvmomt 2 1a 5 reopemn Eppoy  JTebpe), vo teopemy 3.7 JETKO WORCCTH aa
aouamorote teopemn Eppoy - fdeGpe.

Braxarinemo, Iu% CROMMBAY A MAE NACTRY Y, Y OPROYTKAX BUPOGIHIINOI0
coxropn v, = Kjy 02 Ky b=t T nosaenimo Ky =y, (2p). e ¢

h=)
Aop1abl perTop 3 @ (). Toni Moaeab 3 DIRCOBAIINI ZOXOLAMI ¢ MACTRO-
Bis punaaAkon voaeti Eppoy —JjleGpe, xoms oy, =y, h=1 ..., H, ¢=1
E. Sastausyo, mo teopesa 3.7 aMICTHTL MAIO TINOCCS 1MpO Xapakrep
CHOMMBAHN,
Moaesn exonoMixi 3 GIRCOBAMNMI JOXOIAMI C APYIHOO ST 10CH DKel

. " . = * =
HA HOPIBIBILABIOY CTATNRY CHHOSKIBANNSA . Hexalt (.'L‘ y 2 P') = CAMMTHIT Cralt

. . + Ii * * — < . R X
piBHOBAN MO, 1T = L X, X, € Z,(p ) Totl, OUEBI WO, MIPY FAOROACHTS
fr=1

cnomanmaua b Ul = U"(_r ) MOKHA BBIOKATH ynkiien toxoiins U =
. fi‘r-' hds e
o wmeponune B, N Pamiolecupie TRACKTORII JCOROMITTECKOLO portal Metoant oy k-
HHONAABLIIOTO gL 12 MATCARRYCCRDd sKonasce,  ~ Moo Dayra, 19780 - (L 56
W7 Hnvueposien BN Cangax B AL 1h0DKETHBHT TIPALOKC B AOAEIH JIOHOMSIUCCLOUD
PABNORCCIR 7 DROHOMBRA I MaTeMATI. Me10ab -- 1979, - {5, Ne f, - C. (15 - 127,
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. ho. T
U,”(KP oy Kyp ) Omxe, mpimkae npobacsa gocaipkeria Uy upn amimi
qoxonin Ky h =1 o H. Hanpisciuy npniyenivo, 1o Jqoxiil Ky nepuoro

s ! , . . : “ s . .
CUONGIBAYA 3PIC 0 3NAHEHHH Ky, K> Kpo a JIoxoA X 3aasiamest
na nonepeupony pin Kj = Ky, =2 1ty sIKORYBAMCTHCS 1epiBs-

wiers UL (KL, Ky ) > UNK oy Kyp)?

JTocuTb DPOCTi TIPHKAAAK TOKAZYIOTh, 1O NPH 1ILOMY MOKAIBUMIC € CHTY-
AT, KO CLOMCIBAHST TRPIEOrO YYacHHKA CUAac | L-'l TAKONW CITUIA€E, 3 BHMPa~
o1k 1eAXi iHU croxusadi. Lle spyiwe nasHBaeThes 6|0/1>KeTHma_ “rlapazloxs:o_.w.
Y (2] AOKAZAN0 aNAIBYETLCH NPHKALL, KOMS Y ARONPOLY KTOBUT EKOHOMUL 3
| PhOMA CHIOMIBAYAMI Uepe3 30TABIIECHHA JOXONAY NEPLIOTO YHACIUIKA 3POCTIE
HONKHT HA TTEMIUMY JIPOAYKT, UIO BENE /0 MIABBUICHHA 10HY 1A HLOTO. l"pe'r!%}
VacHIK, a8 2icoro eit npoaykr & toBapoM Tiddena, Takodx minpuinye €Bik
HOMUT 15 HBOrO, 110 BEIe A0 w(e GLABIIOTO 3POCTANHA IHHY, BHACHA0K 10T0
yiepuntil cntoXupart nporpac. )

LIP3 AOCTIBKCHHT THEAUT MOPIBHAABLIOT CTATUCRIG B MOJEAAX 3ArANLHOL
CKONOMIUHOT PIBHOBANS BAKANBY POAL BIXIrPAE HOHATTR BAJIOBOI 3MIHIORA-
nocri.

Ouuaucaus 3.8. Dynxyis nadripnozo nonumy € (p) ==Z(p)-@(p). 4xy
das npocmomu suxaady G8aAKAMNUMALMO O()IIUJI’H(IQ_H’?JO. MaC sracmuancm
BANOBOT IAMIHIOBUNOCI, AKNIO Oast yinp, P € Ry, p2 P, p; = P BHKO-
nyevpest nepinticre E(p)2E(p). . A

"1le osnaveHns MAaE Take eXOHOMIUHC TAYMASEHHSIT SIKIO Miim Ha OKpeMl
TOBAPIS 3POCY, TO BAAMIPHIT MONNT 112 O/ TOMAP, UIHA AKOLO SATWIININACA
HEaMITHOW, MOKE TLABKI 3poCTari. Ao dhynkis E(p) e mudepeniiioraton,
[0 BABCTHRICTL, BATOBOT 3aMITIOBAHOC T DIHATIE, (WO (BE,- /D/)j)z 0 upny 20

JLHICHOI0 € TAKd TCOPEMA, JIOBCACHNS HKO] MO :3|‘mﬁ'm s (2]

Tcopema 3.8. Hexad dan modeitl exondMixic 3 pincoganury doxo«)a.yz{
auKONYIOMBCA Maxt ysosu: 1) pyuxyir (" () das ey It - nenepepani i
i anymi; 2D KOKMWE YUGCHIK IHCOEOIBIAC AKCIOMY HCHACUY YBANOCINT
Vst koXnwzo npodykmy i, V< LS 3naidemnes juaciuN, AKuW e naci-
wpembes uus; 3) Bydh-AKu npoOYKM ¢ 1Al O AeprIO0 CnoXuBdId;
£) miexuonozivia Muoxwie T € Onyxaus KOMOARMOM, o M cmpozo
dodanniuts gemop; 5 (hyuKGIA IdOMIPNOZG DORUMY MAC BAUCAUGTCIND GU-
10601 sasinweanoemi. TodI 6 niii xodear Godxemnul napadoke wodo nep

Wos0 CRDXKIGAWR! O MK AUGUIL.

3.9. IPOLECH ®OPMYBAHHS LIIH

3 CRONOMIUMOTO NOIY, CTRH PIBROKAIH ¢ HEOOKHAHOK ¥ MOROW 16U b
OO T HOPMAALRHOTO (DY HKITOIY Ban1s CrONOMIKI. 3 naneennx pue haktin
(PO KOHKYPeHniy })iill]t\l&il['}-‘ ne A, 1o Bona Ml'))lft‘ (i}’TIl ,-'l()(‘?“']ly'l'il
AWTOMATUNHO (1 4epes reydroLReNT T CKOIONMTTIIX AlenTis (ytmcﬂll!(lu €KO-
IOM YN Jll)OL(CL‘iLI l!lll)()()]!]ﬂ.[\')’.(il ra (‘.]I()‘/]\'H)iii'{[[[fl) VONIACHHX tepecax. No-
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Crac TakKa NposseMar uit iCHYE MONIMBICTDL
JOCATHERNS, CTAHY PIBUOBATH B PEAAGHIX
© ) CKOHOMINIYX cMcTeMax?

Cuoro wacy JI. Basspac, BUCYBYBIII KOIT-
Henuin eRoNOMIYHOL piBHOBArd, saupo-
NOHYRAR HPOIEC TIOCTYIIOBO) 3MIHU 1M Y
HANPSIMKY PIBHOBAT, SIKNMI BITl HA3BAR ¢Ha-
mauysarnusiMy» (Latonrnement). (3 norasay
cyvacnoi reopill AUNAMIYBHX cHCTeM, mob

q T Kprra nponoznmi

Kpwea nonuty ) ) . .
= (o) IIpOeC «HaMaUyBasHa» ik Baabpaca uis-
L XOM Ipo6 i noxHOoK BiB 40 11ik1, 1eodXiIHo,
- p1oH crat PIBHOBATI GYD rA0GANLIO CTHIKISM.
0 ! AK ppHKRAAL HMaHIPOCTINOTO 11polecy
Puc. 3.4

hoprtyBAIHS LIH PO3TALIEMO NABYTHHONO-
AibHy Mopenn! «HAMALYRANHA» DIBHOBAX-
WO UinM. Hexasl € 0jUrH HPOAYKT, MTOMUT Ta NPOHO3NIGH AKOIO ONHCYIOTHES)
Ppymcuistin cyryungx nonuty = (p) i nponosuuil ¢ (p), mWo € onHOZHAYHIMK,
HONEPEPBITAMIE TAa BR3BaYeinGT 4as peix p > 0, npuyomy = (p) MoHOTONNO

—
T~

cuajtae, a @(p) MOUOTOHHO 3pocTac; lim,HOE(p)zoo. limp_,mw(p)=0,
lim, o p(p)=0,lim, . o(p) ===

Ml candoro tosapy y cvani pisnosary, oueBuaBo, p # 0, oTxe ueil ctan
XAPAKTCPHIYETHCH DIBHICTIO = (p') = (p(p“) Jne po — pinnosikna ina. Ue-
pes MPBIYMEHHA BiIHOCHO QYHKILH Z T4 @ 1y PiBHICTL MaE ¢IMHIl poa-
1301, Tak MO CTAB PIRHOBAIW (p’. xt, z') ONUCYETHCH PIRHOCTAMM X° =
= E(p‘) = q;(p") =z, V pasi nopyiiens Unx Opuiymens cTan PIBHOBAM MO-
WE e JocsraTves. Biamonimoti npHKAAT HOKA3AHo da puc. 3.4.

[Ipouec «naManyBaHNsy AKX PO3riasiyRanol Moaeai Takui, Y nouatkoswi
MOMEHT HAZ WPOAYKT BCTZHOBMOETLCA Nila Y. Suto E(po) > Q)(po) (nomr

NCPEBKLULYE DPONOINIIIN), TO Uika 36iabiryerncs A0 p’, o6 BUKOHYBAN2CA

-—

N . —_f 0 . .
pisHicTh :(pl): (p(po]. STKwo :(p )< (p(po) (HaaMipha mpono3anuis),
TO Uitla 3MIDKYETLCA TaK, ulod NMONUT 36iAbIKBCST 10 nponosnuii. dxuio ¢ -
JWCKPETHT MOMEHTH uacy, B AXi BiLOVBRIOTLCA 3MiHK LiR, TO PiaNMLeRe PiBHAH-
1, 140 OILICVE NABYTHHONOAIGHUE NIPOUSC «HaMaNYBAHHIS, MAE DBHIAAL

E(pr] = o(p‘_'), t=12 ..

Koms Jim p
o

(puc. 3.5, @). Tlpore Taka cTabisIbHICYs TABYTHHIS JOCAIAETLCS HE JaBXAN.

= p", NABYTHHA HA3NBACTHOHA J6ix1010, 260 JUNAMIWION

Koau aponoanitist € enacTHUHNLO0n BIAHOCHO MONUTY, NABYTHHA MOXC OyTH

"HHasra noB AN 3 THAL IO WNonia TPIGINIA JADCTPAWS NPOUECY UATAAVE 11aBy-
THHY,

(48

g g @ (p) g o)
» ()
\ q‘ .........

""" AN ;
i LG
Py PPy PP 0 Py P Py™P2 P

6 d

Puc. 3.5

po3dixnow (puc. 3.5, 6. it Bunanox 11013’51.3;11-1?{1”1 13 cmyquicx}o, Ko 1
A TIPAMOATHITIX By HKILH nonsoy Ta nponosuii oauaxost (prc. 3.3, !i)v-
ToAi nanyTHHA He 3GITaerheH 1 He POSOGIrAUThUA, a YTBOPIOE O SaMIHEHIIN
sk (docxonaaa nagynuoi).

Y moaeni Enanca yac ¢ Ta Hina p(¢) Ha NPOAYKT IMIHIOIOTLCH WETIEPEPBHO
| BROLATLES TAKE NOANAYEHIIS U CYKYTIHUX IOTIATY TA 1POTIOSHILT, 4K GyrKi
wacy: d =d(t)=E(p(t)), s=s(t) =@ (p(t)). ¥ moneai nocTyoeTnest, Mo
HONMT TA TPOHOINIGA € adinns1 GYNKIAMH WiHK: o

Z(p)=a~bp. a>0, b>0 (nount Cnanac npi 3pocTanii ninn), G(p) =
=a+Pp. >0, B>0 (Hponosnis 3pOCTAE IPH a6ianutenni wimn). Brakaers-
cs1 rakox, wo @ > o (mpu p = 0 nonnt nepesnuye NPOHO3Iin).

[onontie NPUNYLEIHS MOJET NOAATAS B TOMY. 110 3MIHA Litir NponopuiiKa
MEPERKNEHKIO TIONBTY HA/1 NPOTIOSHILEI0:

Ap =y(d—s)at, y>0. (3.38)

Omxe, uina Hernepepsiio «NPHCTOCOBYETLCA» AO PHHKAROT CUTVARIi: npu
¢ ~s> 0 3pocrag, anpy 4 —s <0 cnajac. _

Hoziansmu o6sapi wactuu pinnocts (3.38) na Af i mepeipopuist 10
rpasuul npu At — (), AICTAHCMO TaKE ARQeperIianbie PIIAHHT BLAHOCIO

i p ()

BBy vla-e) pO)=py (3.39)
Tyt ynkiiss p(t) Ma€ cTalioHapHy rouxy /)0‘ ae dp/dt =0,
b_aze .y, (3.40)
T
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' Ls €3.39) prgansac, wo npn
Py < 1)“ {dp.7dl)>0, a npu
po > P (dp s dE) <0, i Tomy

Al

. ( (
lim p(¢) = p°. Ouemyo, mo p°
r—0

€ PIBHOBLKIION LIHOI0, OCKiJIb-

Kh E(/)O) = (p(po).
Taki casi pesvanrar MoK
R+ UTPHMaTH, AKILO BHKOPHCTATH
0 Po Py PT P poan'szox pimuanns (3.39)

Puc. 3.6

/

2 (1) = ]_’OU_Y(:‘).A-[_&)t P "] _ 6'_Y(b+mt J
h+@3L

Auckpetnnii anasor smojxeni Esanca 306pasxeno na puc. 3.6, ae HoKazaHo
MCXAHI3M BHMHUKNEHHS UOCALIORHOCT] ), HaGNIDKCHDL PIBHOBKHOT Ui-
1 /)0_ Tyvr apovibkor vacy noAilacno My pinut hrrepuaiv JARZOWKKY Af, |
mira p, Vv MOMCHT 'TaCy &, = 2AL UWIRMAUACTLC PISIHIERNM DIBITSHIS M

Py = Py +1ALS

ne B, =(@=o)-(h=PB)p,_y

At 3 ansnoro sunajky nasIsnocth » o Biais ronapin wa punky f1. Ca-
Myveabeon! [44] 3anpononysap CXCMY MOACHIOBANH AMHAMIGL UL Y 1eie-
PCPBHOMY GCT 1A PEAADIONY IRy TORAPiB. Y i aojel HPUITYCKAETHO.
IO VIO HAXSPHOIO 1oy E(p) ¢ 0UI03HANU0I0 TR HENSPEPBUOIO T
peix p >0, Mogeas omiseyeTLOr CHCTEMOIO ARQEPCIBiaNbHUN PIBIsHD

tp, B . .
- OEAPY, Q=1 ., n. (3.41)

FIC SO W10 l,- HABABAETLEH KOCPIUIEHTOM WUEACTNOKBANHS Wik 111 {-if
ronap. Cherexa (3.41) moiemoe jumastasnit nponee Gopyysaims in
TOBAPI TN WHOM Ao E,(p) > 0 (todte nonat ya Tovap 7 nepesineye
HPOTOBINEIO), PO 1T 1L TORAP 1 4pocTaE: ik K E(p) < 0, vo 1t onaiae.

L3 reopil junpbepeniinasinx pisiann sinocno cucrepy Bioso raxe. ()
Aot koskuol Toutae poownipreol amosainm P C R renve poss’asor p(4)

n-i

. i N oo . .
sann Kot dp ol =3, (), pi(0y=p.Li=1, . n sustiaehingy na gest-
KoMy tposiniy {0, €], e>0 tupn neony p(f)e P, re [0, ¢] Posr'aiox ne
o6or sconn cxunari? () Shano aokammnt posuaso p(¢) s Kowi
‘Camyeascon Toa Gy 1915 1) GMEDIRUHCLKMIT CROHOMICT MATEMUFIINONIO M-
sy, mwpear Hobesnenkoy tpesni 1970 1 apue N BREHGT gt MO THIIEN N3 TTAVKARGTO
.HH_).'\I.('\' T PICHTIDNT N Hr‘.'\ HoeX
Hanpiar, et oesnpyol ween Ko poe= /»' - 2 (0) =0 aenymnre g poss’ 93K
plYy=2p w)y T ply =0
150

nie nelii QONACTE CHOPO RHIHANEHHS] HAOVEAE 3IGMICHIA 3 AeAKOV OOMEKENOoi
maioaondss 1T msoximns 210 p(0)  MOKBA SHOANIKETY Wil BCIO 1HDRICH
PO, o}
Osznauciis 3.9. 11pouec popsyoaisse i (341 nasneac mocst 2106416100
.o 0 . , —
cmiiiscunt, sxwo npu dogiannomy po >0 icuveypanmns tm,_ o p(() = p.oae

) DESAKNIL GeRMOP PIGNOSUKHILT WIN, 300K 10 /)O.
Oanauennn 3.10. Dyuxyist naOsipnosn nomuomy E (p) najueacmncs ue-
po3xaadnolo. wxuo dis Gydv-aruy aexmopia p. ple R} 3 mozo, wu

ppspEp ma I={iip=p}s# D, cunnedc. wo E ()& (p") s seix
1€ 1 ma xota G dad 001020 MAKOLQ, | 1A YMisd AdE GUZAA) CMpOLoT e
PrenoCcmL.

3PO3VYMEA0, MO HEPUSKALUNCT L € HWCHIEHIBIM KIMOIH BAI0BOY JaMiHIoLa-
HouTi.

Teopema 3.9, Hexai dast modeal dunasisn win (3.41) eukonyompes maxi
paogu: 1) wom ponadcwxams suoxuni P ={pe R, op >0k 2) dhaymxni
Ep) odnoanavia, ynenepepsid s Poa nepockaddug: 3) sukonycmues
Jaxon Banvpaca y sysviosty posysminn E(p) p =004 chynxuin E(p) -
oonopidna wy.twogors coenend, & (opy=E(p) npu o> 00 5) icnyc o
v AT GERMOD win pe PP 6) dpynnyin E(p) of wesiena sy ja P

Todi nponee dopsiyaana i (3.41) 2000101 CINTUKUTL,

Jloncjienus nict reopersr MOXHa a4 y | 2].

3.10. MOAEAL PIBHOBATHY MAKAPOBA

[neT, saxaajienl B al0JeIsIX 4l AAbiol PIBNnoBat BAILPACIBOLXOro Y-
Ny, BEKPNBAIOTL MOJMCHIROCTT TN HOLLGOIS POSBITKNY 1 B/LOCKOHANCHHS),
ST npi KA no0GIIX MOADIBBOCTEH DOBLISIRCMO JAribiY MOJICHL 3110Th-
noi pisnosant B. 0. Maxapona!, OKPOMINS $HUQKARIE AKO0T U VIATALHCHR
soseas Basppaca, sogeab Eppoy - LeOpe rd mo,e0h 3 QIRCOBRIGIMI JIOX0-
RRISITE

V o noaent Makaponia neMae nojday cktoninix arewris (Yuacmnas exo-
NOMIKI) Ha CI0KNBIMIB ) BUPOOHNKIB - KOKIHEE 3 a1 MOXKE BRCIVIATH
i gk cnokinpay, i ax BUpoGiK. Jlexan g cxononitg € n oniin ronapjs ra f
CKOMOMIMILEX QUCHTIR, 3 STEHToN J pon smani i sironaing N o R", Y, R,
¢ N MHOAGTHOW CTPATErT arenra / sx cnosdssata, i1 Y, MOGRINOK
faro mapobnnuirx soxannsocreit. Orice, sMuoskunon aaseepiwiie (unGopin
ctpatceriil) arenTa j g jexaprostii looyvro /= A‘x'}- % )'}-. Y MO s BXO LT
Muoxania P oonyeriix win P e RY 1 snosonia cranin exonosikn Z =
=2y X Zy X o X ZyX P, eaeneR Ty K0T 2 uainoralovhes CTRUANMI CKOHOMIAY,
o= (21- e 2 P)x Ac 2, € Z,. J = b L hirrepecir arenma [ MOJCHInIO ks
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31 AGBOMOY MO OGUrATOINAIHOI0 BLIOODLKCINIL S) 2220 qe Si(2)y - ¢
MHDZKITNORO MR cranin 27, 9k 15 AVMRY YSe Ik f, & 6lann 1I\|)E.D INTISINITE
MK (1 dl] £

OQeobnusicTio MoNe T € Te, 110 THTEPErn ATenTa 3Ky e (1AbKH Bla
FOLO. O Bl OTPHMVE (BEKTaD X, ). a i s crparerty Y, 3 Y}u OCKLIBKY )’)-
XHPARTCPHAYC UPALD {10 YHACUNRL 10 0 orj¥ka SCTUY 2 301K, T
KO BT OTPUMYBUIOLO Tabopy Girar T; URLLTORO. SKENX SVCHAD 11e KOUT Vha-
a0, Biaoép padceH s S, 3ABOKRNTE e TIALKM BIT CTanry 2, VUACHHK] 7o mig
CPANIB 2, 7% [ DX e)OMOMIOIAN i eV, OTKe, KOKHDT arenT AlE e
(M SIHION, VPaxoBy O AT TN LE0HTIN, TOOTO BPUNGBVIOTLLA COLUA 1hIT
AuEOpIC (O, ST P INNT, MO, SIULIDCT TO1D )

Mexinnam pu.mt);_unk\' ,mxo,u'n BLCIPOGHNIOT JUSCTLHOCT MTHOVEThUS (v
EESTRNGAN IRy e (z) AONVLarenTa ) voerani 5, Ak
CT 2 PSS L TO 0L o, (7) soxe Gy nin ooy (atop-
POBANICTD ).

Hexwdi awr evany exoviominn 2 = (o, .. . 2, /)) enynol (2| ) NOL G

CIaH 2 2(21- DI Ziv Ziap e 2 P ) 1 ) (mdmm,mmm Bi100pa-

Z, q
ACCBHAM, L0 RUBHAUACTECH PIRIICTIo S (7)) == {E ez -(2 | '2'}-)-: S (z )}_ Binod
PKCIIEE N O mvaRenIaa _i06paKe N T KOMTIONeNTy £ IpucTop)
CPRINN PROSONIRE 2§ AC (K CUONOMIUIY TTEPHpCTartie, m\uu» CROANCH
CTAd CKOVOMIKAL 2, 10033 VAosi, o b yti._u QS 3GCPIFUOTH CROT CTNTeTiL
i (e # 1) Oyl cran (.7 ’;,") upn z, S (7)€ oama aventa ) Gl
HEPUIRGAILN, 11K 2.

Bro, ke oﬁmu«uum MCHIA ] 3L0U0ELea Gl aTasausny BLADOP A CH-
s By 2 2" cae B(a)= {2) el | "¥ps U./-<2 | z)} Iy anony
HJ, () HABCTLest GIODKOTHOIO MIMKIHOI0 AFeNTa | ¥ eram z, OCKianKi
o, (z | .e]-) ¢ LLOXOJON A1OHTA ¥ Cran <_: z, ) avgp BAPTECTIO TOBUpPin
Xy v erant 2 (10610 Ko BeRTOp 1 360 acTLes 3 p).

Ouanavenpn 3.44. DYHKILEIO WAMIPHOUO HOWHTY 1U3UGACMNCSH hyrx s

/ {
E@Y= 2 v, ~Y u,. a cman exononiku 2.z 7 36anancosanun, AN
1 il
E (_" ) = “
. 4 5

Oananenns 312, Cman exonosnnu 0 27 € 7 nugncacnsecs cmanos exo

HOMIRUGT JUHIOGUU, SIKG0 BUKGHIPOMNA 1O

B, (z‘)(‘u\_')-(h‘):?): J=1 . 5L (3 12)
g(*) 0; (343)
e B, (;‘). F=1 (340

PoacasieMo sMICTOSNY IBTCpHpeToIie iy ymon. Yyoua (3.44) osnavae,
VT pisnopar 2T mibip alenra 7 ApOBIEHO B VPANVRINTSTM {010
OULBEE TN MOBOTHROCTEN BILIQ T He NePCRBUIVIT s J0XnLy. Yyora (3.43)
COBHMOTOI0 3GWIATCOBAHOCTE HOITY Ta upouosmui. Maosa (3.42) osua-
S, IO KOMKILT alenT jiie nalicpauun S ceGe dNnoar BinoatHo 10 on-
VI, RO CICRANACHT WOACH 1 Al CH I HE MOKE 1CPEBUCTI CYal 27 v CTaN.

O IR TTEPERKIH (8 cele (: z ) BHOOPOM iNel cTpaTeril FSREASUGRITUI
2

CHTH JAGHTEOTS CROT CTPATUrl HCAMTWHINGE 32y 820KHINMO, 1O LIS YT,

HETOMOro 4 reopicio ITOP 1 3Araibioio 1Copic© UpyilATEL PIpconL. xncrar -
Hhe SPOSV AR ¢ T AT, 1o B Mote 0 MaKapoRa HHR0RG 340 TOCORVE Fh-
L NMETEMRTI AT THCTPYMENTAPEHT MOAENORARBA LHIX TEOPIH, 1 110 YMOmL 1a-
CLILNOT crouostuiol pisnogain (3.42) (1 A4 € 03HANCTHANM POBR IR
1pn 1ooci6 o sa HemeM, 106T0 pinnomara 2° € DHTIBELTRMHGI0 Y poiysin
Lemat

Osnavenust 343, Hwwo sasicms (3.-13) & onauenni (3.12) cupasdxy
CINBCH HepTenic e £ (;'k) L0, mo cman 2T HA3GW LCH MRPIBHORATOIO.

QCUOBIHS PesyALTATOM B VIACNAL)CHIIT MOJCTT CHONOMIKHK, 010 POsrist-
JAUTHOA, € TAKC TROPKCTNS

Teopesa 3.10 (Maxapona). Hexau y xodesi NMaxaposa sukongionn
UHOIMART gtosu: 1) Muosund Jonyemusiet Win P oRgRise KoMax i,
wiy sicmume nokky p = U Ak anympinnoo; 2D muo Ny oY, Conpnn

M Rosamarie 3) iyt w; NENCPCPSRE L Y2yt a0 25 1) aie

w1 :{{z\ ) zed, 2,€.5; (7)} AIORPUMA; 5) D1 Koxup/o
SELoGeRmop o ne nd //J;y\mm, CIETOMY AanuRann sk Py () =

[ .5, - - 5 ) } 5 nuk :

Vi el + (1 wyep, i€ P (z), D<a<ih: (;) BUKONUYECMBCH  JHKON
{

Al - - Wl - .
Dasispaca g ayaskosy po3yginig, mosio )_/ wip) 2 o (e)thia meir 26 Z:
=1
72 v (2)=0 O acix p =1 Loanwn po= 0 /S) ()_-'m Gydn-axo2o 2e€ Z

npr p o2 B anaidemses j'j € X, dax axorn T p< ap(2); 9} xoxnun 3 ono-
ROMININY AZ€1miy 3UGORCABIUST YMsOGY HeHACIYRANOCNT, MODING AR
E{(z2)=0, mn» /_J}- (2)# . Todi n moderi Tuoic Liart sasdaunni ehouosnoi
planngazu.

Howsagrine indopManiio upo moxcns Maapona auray awaliae s 23]

SaVIDKEMO, 10 HABCLCILE TEOPUMA JLae 0CHTE TTHPOKT MOMKMBOCTT JL14
HUBMEHIBT DTty ICUYRaMEHY N IMABRUEX CTRHEE DUHDINUN Y KOHKPE -
sunannX Mogeaux. [Tpu npory maka yyons s oreopesn 3010 Mae Texuivnil
XAPAKTED 1 /LA MEHOL 3aCaRblIX MOACHCH MOXC BUWLHBaTI 3 T 1pi-
UGS

TR ron AMEPIREHCRIBE MATEeMaTH, thaXieenys o Teopil eop, aaypear HoGeis-
crioi npedil 3 exonastixn 1994 p.
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3aaaui ma snpasu

3.1 FROHOMOGERUETOrO OOMINY XAPAKYCPHIAVTTHCA THM, 116 1B (1] BLACYTHE BHPOSIUNTIBO,
T KCOXMBIET CARIT Ay Mac dennsii uepuicsail (o monaTry 06MINY ) 3a00C KOWIIOM 1 CHOMXI1t-
WIN TOEPiB. 1 Omicarn VNGB PIBIOLALIE B A bHoMY Birraaky /] enowssavin ta n
craoxupNay rokapis Us Oyar (po fkouy &LASKICTh pisnagk 36irarica 3 kiabrirTo ire-
BiAOMIXY 20 Ocreaty YMORI PIBINORATI ¥ BIRAAKY, KOM Fl < 1 = 21 ROKHN CHOKIMaY
MUE KHGAPQIIY PYHEKITI0 KOPUCIGCTL,

3.2 Hexan it eRoHoMUGs Snetoro obsiny 1= n = 3 (o aanany 3.1) i ovarkonsd
posnoats 60 Qy 1B NPl IPaninIol KOpHCHocn MU AaaoThes BhipasaMu

oy 2 - A
[ 00 Foay (b-vy)oag 20— xy) xg
! .
Qy=10 b 0, MG =[tx} 1743 0 ‘
- )
00 « foxf 0 {7 vy
b ]
S PILLKEE CTOCYIOTHE s CJI!)‘/KK([-?Jl‘l]l!, CTOnNI I’OIIJJPEH. 3”41“1'” PHINOBORHE TUNK Td

Riguennii posno i Gaar OnisedTin o6Min 3ToRHO. M1 ¢ PO’ 430K posyMuum?

330 Kauaitta Mo BastbpacinchRero fiay, OIBICAHA Y (1 3.1, N0OVAORG 1t NPATY~
PRCH L, 11O KOXA (BpMA B POGASE BCT THIDI YOBAPIS 12 RUKODHCTOBY ¢ (PAKTOPH BCIX WA
b0 ROKISH Kyuiye Rei Towapy Tda upo/iae hei daxropy. Ocnrabaenig unx 1ipHuylncib
WeSte O oS NePiBOCTell B ysonax pirporari. | Bugecrs vMomt, gxi CXABAAI0THCH 4
HEPINHOCTCTE, | NOKAAITY, 10 CCPRIC CITIRATLGIONEID:, AKT 3AMIUATHCS, HEPIBHOCTElT He Oy e,
2 Blacynain, aky dopmy Meatnse garon Baappaca y UboMy RINAAKY.

3.4 Hexadl ookt i b cRantositd Xapagiepuave rbes 20rapHgMITHOI0 Dy o

H "
ROPICHUCT] ot Erx{'logu z,j-’, h=1 .., 1. u_’,’ > OV Euf =! Vi [flonectis, wo
1=l 1=

I PTKCOMIRG N NRONO3MIUT HCL TOUAPI € ARNU XAMIMOWHINM SHaltri piaosakm wing,

3.5, Hexatt npumutyys s1ae hy KUK KOPHCHocH A8 HAAMipHOLo nounTy £ 1A asa
Torapi wniLy U = agexp(-hE() =y exp(=E,). e gy, wy, by, by - juaatii Kolcan-
tit. Bin MAKCHMIZYC KOPNCINETH 1P BUKOMAMIT GIO/KeTHOTO QOMERENTS Rran ity
PELEMEY =0, e pyo gy - HEuY HA BEAROBLG TABDIL 3T HLAMIPHIGT HOMNT M
hywrnue woures By, py Ui osapd Ao gaMinoyany? 3a skoro clingiano-
MEHHA 1L ICKYE CKOHOMIMHA PiBnoBuLa?

3.6. Jlpmoranom ¢KoosMitor 3 1CCYHIKOK PIBHOBAIOK € EXOHOMIKA YRCTOTO OBMHIY &t
TPHOMA CHDKHEIMAMY | 1OBAPAMIL, (1€ [FOYATKOB) d2NAcH TOBAPIB XAPAKTEPUIVIOTLCS MaTPH-

=13 ) i
ey I-‘J = (8’/ )) w3 (OA’UH(H\{II(])O .\(In'p)lllék')), n (.l)}'HKIiII KOPHCHOCT] CITOXKHBAIIR MAIOTh
=L,

s U= mm(\:. \-1)}'. Ui - min(.x:‘f, x{) U3 = mm(x}. r;) Ut = min(rf. r-‘;)
f. 3naicmn GYNKD nothrey Ta WwusipHoro. HOMHTY s SloxanmaNa, 2. SHaitrh BekTop
PHIKOBOIO NAAMIPHOIO TTONHTY | HHOKAARTH, MO PIANOITL ICHYE Ti1 € CLO1), KO BCY 111
dGIL A IhUsL,
3.7, jloscerie n moeat Eppoy  JleOpe Haxishenepepniters auepxy niodpaxerns @(p)
3.8, Hevust v neokanesianiit sanasy consaonenidn U {a) = max , ap </, x 20 Jpynxuis

Ropuenoeti - wrnepeprin dCyreyra, poz 00 7> 00 tice mpamieisingze taepoKeRI, Lo Ly
XA TG 200 ML possanoN nplr gonikiony s 0, a6o ne sae posnTaky upn reix /> 072

Bkaaiexa. Posismyin gynkio L"(.\!, 12)-—— min (1, (x3 = 1)/ (1+)) Slkmia wses-
Tl ThE BCHACIIVBAHOCTE CHOMMBAYA, TO CHEL PO (pynkiio (7 (_r,, Xy ) = (_r,. .rz) k.
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3.9 Pogesiny i taey soaens iy Lppov Jledpe B exonomidi ¢ qea mimt vosamg
Ty OOSAIL CHORMBAEY, A LEXHOTONYIA MIOXHRE mpobnsnors cexrops T = {(z,. 7y)"
)

D<oy <t 2y = 0} D\ HIAITT KGPICHOCTE CHOBNRANA Mk 141 U(\l. \'3) =+ _(l,

R I RIS O S ) (BA {(J". .r-,): = U R B R TR } Viees 0N
It Puds ]&l!])()ﬂ][l!‘l(){'(i CEXTODN N IXOTH Y POIMONS, UHRENI CHODIANL LY, Jit‘pmxipll'm.
Hla LI MOAC T RYKOHVIOTHEST BCE YMORI reopeant Eppoy Jledpe, Lo ol st ks v
CHOPRMILCIA HEMER SI0GATKOBOT 110¢H00T)

340, JlonecTs, mio B 8o ap0H 3 3 e TOYE ROUKRVPCHTHAT plcroum .

- . "

3010 Howre e, n xo n SMOACT BURat 3.0 noxoaens X= I To piiterarn Takoxk e
inye,

202, JL Ao nexropk A, g€ RY oy w00 sucieso nosiNense v 20 iy =
Sman {d 8y < ab Haisnemene periop X, conyerinti e daani (3042) y o soaed
Baanaa-- Kaceesn Gue 1. 3.4), whexrnmnng, sxuw & s =1L Hoseern, wo: 1) wmo-
et £ WX cherTnaHBX neropiy gaaaii (3.42) C annkinenors; 2 i ¢eIinioro
PEKTOPRG U ICHY (AKUIR BEKTOD P € R_"’_\ P #0100 X € PORNTSIKON <A (3.42).

5 a- .. WD . . .

3130 exait maotpoxeniss P o8 -y 27 s sosedd Basna Kaceess gicrapaste

. . "
KORUMH HCRTOP X 2 €2 MHOKNDHOIO XP BCIX BERTOMN 12 E RI JCRN BAFES SENX CTBEP/DKY -

. - . . . LR X .-
BRAGCH ¥ 1 2 nellepe;meol awiadi, rinobpakenst b A/\‘fr‘ — 27 AU LUBARE AORLALHAL

pe R anaownnow pVopose aaxin aaaay (1) Mogend Bamaa - Kaceeas, | s miaod-
pakennst K:Q - R'x R xK ={(p, 0):pe P vepl} um qonianore xe Q. [e-
POBIPUTI, 1O B KOKHOMY * € Q Muomkena xP ¢ xonveoM i piautpnkenis PV ota K¢
HATIHHENEPEPBIBIMIE 3BEPXY.

3.4, Hexwil aaa sosean pinnogan i 3 IiRCORANIMI TONO AR FLd ANA10K IO YNOon i1
oPEsn 3 7 1Mt VanCHHK 3A080A5151C Y MOy NUBRCIYBMIOCTL, & ATA KOKIOIO TOba-
PV Ec L << B ICTIEE YSACHHK, S £ HEIRCH UM Came 3n (i tokapos. flowecr,

N . + .
MO TO:N PIBIORANIN MK 17 € CIPOYO LTI E(/) )—- 0

3.15. Hexait uvwxuix massnpuoro noriiyy E(p), pe R p >0 snussacn.es pinnerio

_ 123 13
_ =
Ep)= ;TEP/I —Z/Jj,

LIRS )t
— = p=lm NN ) .
ne po= (p)—) >0 = a0k HRCoBaHBIE werTOP. HTepeBIpirnse rakL saacTuBocTi (hynruii
E(p): 1) ans nel muxonverneg sakon Baanpacy v nyaskoMy poxysaint, 2) E(p) -
neposkaama Gynxxia: 3 £ (p) OANOPLTHA PYIIIUA 1Y TLOROIV cTenes: 4) sKmo
P selCrop pomonaknY N g E (p), o p=alb e aeakoro o > 07 3) ninisvy

dymadii yw{p) = E(P)P aocracren v Syas-sriii 1ol uposeyn o, @ >0 i riavar g
HIX TOYKAX.

3.16. Hexait Gymatia maamupsioro nomny & (p) 3sa0B0anisle ynome | - 3 13 Teopesit
3.9, Nlonect, o2 1) oGxacTio witauavenns hynknii £ (p)e Muoicuna P = {p e R p> 0}',
2) Gy jb-sEaUt PIBNOKDKHNG BEKTOD Ul € OMANTIHN; 3) BCKTOD P € PIBHOBOKINIM TO |
TLALKY TOAL, KON C([)) =0, 4) Ko D= DIBHORZKHMIT BCKTOD JUY, tO i = @) 119
aeaxoro o > 0,



MiIKPOEKOHOMIKA
HEBU3HAYEHOCTI.
®iHAHCOBI

POBAIA ;1 TA CTPAXOB| PHHKH

OF HOBM MIKPOCKONOMINI HEBUINANZ WO D, 5 AKX AOP L0 MbCH 10BEDNIKL MIKpO-
CRONOMDOIY d7€1DIG & YMOGOX HESTSHUAICHOTNT CIMOXACIUNIOL0 XQPaXmen), Dyt
HaK e I o Heisianosm ma Q. ‘\10})#!/11 piepnoM s nouozpagi [30). Tlu
Gapntirdt 1 poyanmox Gyn noe' A3dnun Y por)(mm v Eppoy md fl;mmma u 60 i
por XX e, ndeaidxor 1020 Cnaan v aenn Gor V0K niA 3 apubIHmmns exones -
AR q’ﬂ'mmmuut PLey 6 Yso6ay JHOAKY.

Basoguic moxid oo g1dnosrdnis npubACM GUKOPULINOEYE HUSKY NPUNGens ( cino
niea ) e nodimiol wopuewnemi, Hesaaxmou wa dessr aanepenenns npomu X 7ino:
We s, BUMN DKM MUKANSTOINS OG0Ty R Q0CU bt ROMY K IE UHAA DI anad-
P (s dor domennes s1boa D npeliae sy [emonoy poss Heansnanenicns Gidiepoc
A MOMC Y N0 RIS DI nrom s et empaxosusn prekasne e capeainio
DRI pusgtmok oL Tdxens & (adneogns eRoNUMIKIL, dNAALNUSIOI OCHOG0I
HKOL ¢ CRUaid gaumcosy md axmyapna (empdxonsd) Sgmesaniugi.

4.1. IPANYIEHRHSA CNOAIBAHOT KOPHCHOCTI.
TEOPEMA ¢OH HEHWMAHA —MOPIEHUITEPHA

Voarpuaieil Teopil CROHDMIYHOro RUOOPY B ACTENMINOBANIX yaOoBAX e
HPHOYCRDCEBCA K0T SIPRINGnol nEH o MK ORPeMuMit aXTasl
BHOOPY  TIpore 1 yMOBAY MCIFHQMCHOCTE 41T BHOOPY Ta IXHE HaCHL 1KY
3QACHKATL BLT 30BUTINHIN OGCTARIIE, 810 TPAKTYIOTLC STK CTAHH HPHPOJIK, CTa-
HH CRITY, 400 IPOCTO CTaNM,

MHOKARD Db TepHaTR, 3 AKOT POOITHCS YHOIP, HASNBAETLCA NPOCIEKTOM,
aht JoTepeeio.

POarasniesio B0 CKINYeHHOT MHOKUHE CTARIE, 9Ka CKIZIACTHES 3 8
CACMEIFNY, [N IO KON NPOCTICK T MaE § HacAKID snoéopy R _\"?, Lot
B eaali nianoxai X upocropy K7 Braskaerhes, no ko nacti; o v
MOAE OV OTpIManil 3 tesikoio xouipuicro p; (Gika pOSIILGETHUS K
cy@'exTinna fiMoBipnicTe, NIO NPIUIHCVETHEA NHOMY MACAIAKY ArCHTON, K]
PuGIEL G Moo BCIX 1O1TONNX IMORIPHOCTC YIHOPIOE JCHKBIT JHc-

Al

0, EP,‘
1=t
I(ll” HPOCIHEKE (u()() 'I()J’(p(‘)l) nn H(\'ll’”)”[O\J\' HOJZHANATHMEeTLCSE SIK

wpetint inapipiaciid posioaia {pe ., p, b, ro6ro p; 2 =1 Omuca-

Op ox! _}}10!‘ ® py o’ ‘o . Gp, e x®
1=1 )
156

SavBanOIMO, IR0 TIPHILYBLEH T 11PO CKIMYEHRIC T MBOXHIY CTaniB § 14 Biang-
RLULY JUICKDCTRICTD HPOCIICKTY HE C iy IIOBIIM, | BANOBLA KONCTPYKUIT
MOAYTS OYTH HQIUNPEHT TAKOXK Ha 1N BTG

Moanaminin Hepes Y MHOMGINY BCIX 1POCHEICTIn s oxpesoro arenta (a6o
L U““ [y\’l\lll) ﬂl(llll Crotts nepea 1|I_)()() HENO ml()upv B \V'MOBAX OINHMCALIO] BRIULC
AEBUBNAYOIOCT] . TIPHITYCKACTHOH, 130 aTCHIT MOKE POOHTH BHCIp 3 Y 32 1010+
MOTOIO ACSKOI'O B IHOIWEHIS] TIEPCRiyy 2, N0 U HOBIA KBADBOPSLIKON 1 Y
CroGro nomins GIapH™ TPANTHBINN PedRERCUBHIM BUIHOUIE NS )
XM rOro, NEOKACTHOS MOKANRIM ¥ TBOPCINHSL CRAAIHX npocnektin (u6o
|0T(‘pcu) KOMTIOHEHTAMI (lmc JKAMI) SEKHX ¢ TAKOK 1POCHCKTI

. o

- . SEULTRIT TIDE
|(]}II CIOTBUTH I TIPOCNEKT m

Y= & (/)' =~ »’/J'
FE

OB S3AHT 3 MACHAIAKAMY Yy Mo OIPHMVIOTBEA BUHO 3 JUICKPETIM PO3I0-
m

sl b q; = 0, Z qi
/!
J1O MaNPOr TN HAIEXATH JPOCHeRTH 3 AROMA it ojunt naeniucamu, To61ro
HPOCHCICT BUETIHLY

i}

Alsom inosiprocreli {qy, ... L.

Y- /Jo.\'lﬂ)(l—p)oxz =p0.1"@(i~}))<'.l'2@oox:’@ o ®0ex’,
0<p<ty 4.0)
y:icx=1or®00/: (4.2)
ez - - ekt uacaizox 3 A 1pn JLONY Ginapisdi npocneia (4.1) xapaxrepi-

AYETDOS TPHOMA HAPAMETPANIL 2, !l X7 {1 0Al CrOpOUCIO OYHANAETHEA SIK
Y= ()); _1'1, _.1'2), LY HAPHRIS HPOCHEKT (4.2), 18 AROMY ZIMORIPIICTIO | Peidi-
AYCTHUA HACHIAOK X, IPAKTINIO MoK GV OTOTOMCHCIHA 3 CACMEJITOM & i3
anoxant X, y = lex =(1, v, x)=1.

QcRorKi HPIITYINENHST U100 BOCTANIENOT WIIE NPOOILMH BHOODY OXpPeMo-
PO MCITA 3 IO fpochelcring Y, o ax akciody don HeviMana
Maoprenurepna C11oAIBANOT KOPHCHOT (i, QIO YHBK L.

Axcioma 4.1, Acenm sac wa svuoxuni Y §yoIx npocneknie gidnowenis
nepeadzie = {uosnull Xeazmopsoox), a pnxe, (Y. X)) ¢ noaeas nepesaz y
JI_I{)(I'H (ill()O]}]/ pHUE‘)HIﬂ A7CHIMNOM.

S naciaLox 10€l aKCioM, BLAHOIICHUS UCperar . TAKOMC ¢ ABTOMXTHYING
BHIENNN A MBOXKHHI X veix HACLKIR HPOCHERTIR, OCKIILKRA, 30KPEMA
(p. v, *)=x gaast neix ve N, a orxe, (X, Z ) TOKOX € JACSIIIM 1uae 11¢-
pesar.

/\ncnoma /( 2 (uenepepsuiciny). jl1s ¢o1x 4,

nmio 2/ g// Zy® dcuyc muxe o, 0susl.
2

((L)/,i/) v

/‘J'. !/‘3 ey 13 b:mcmumc
wo ey O( —(1)J =



TR e Ka3va, SLIS COPRILOFOTPOCTICKTY HCHYC MORIUBICTH HOTo dirtep-
HOJSUT CAKOIO IMOBIPHICHUIO CYMINTUNG KPATHIX 1IPOCHeKriy,

Axcioma 4.3 (pedyxuis cx radwozn npocnexmy). Jas ceaundnozo npocnex-

m ¥ A . )

=®phex?

e

/ s m 3

T . ’ YRS k 1 o - ’
1oy saunamug npocirkm = G| Y eV, |o v exainaaenmmui y, v~ y.
/_-1 l\:]

AKCIONA PAXTIINO OGHLE, 1O DM 06 AR IMOBIPHOCTE HacT AR
Xexaniol aorepel Mo KopHeTyRanIcst BLA0M0I0 POPMYROID HOUOT
fimoripaoeti. T, GopMaInEyY CRRIRLICHTIICTS A0TCPCH ) JIRBOML TR ALIRIN

my u=®q;oy,. ey, aewnannl npoenekmy, =14, 0 m,
1=l

i

yE| o e (n; X _1'2) ‘ ~ [(I - o) X +?

MOKIA HOSCIHHTIE A2CTOCVRATHM 3RUSEATINN Opariy oOUUCACRh IMORIPHO-
. Lo 3
creit Poonogii el ra v
Pr(.\"): Pr [n: R .rz) Pr (.r1 /(T(: xf, _rz)): (I-a)m, e Pr(A ’R)
- , - . . 0
NO3NQAE YMOBHY HMOBIPINCTL NoXil A 3a vyobit B, ¥ ananorjuno Pr(n ):
. . . ,
=Dr (.1“ _-"1/) + Pr (_t 2, (ﬂ. X ).'2)> Pr((n; xl 12) / y) =+ (1—o)(1-n)=
= "‘(] — (i,)T(.
3aVBIIKING, 11O AKCIOMA 4.3 JA¢ dMOTY KOUCTPYIOBNTH JOBLIBHT NPOCHCKTI
RPOCUEKTIR, 1HO MK TLALKN B HaCALAKI. Tax,

J [ | 2 |1 1 i !
—e v O oy D2z ~Zo| v x @Dyl D=2,
3 ' 3 Y 32 3 {2 l®2 _Z/J : 32

Tomyv axciomn 4.3 ckmpanenria 17 OKPOMOMY BIUTCY AJIH JIPOCHEKTHY 3
AROALL BACIAXAMY

_yz(a; (ﬁ; o xz), (7(’; x ,\-2)) -
((1n+(|—0.)ﬂ’; o ‘1'2),

Re o, 7ra T wanekars siapiaky uiiouix aneed [0, 1] Tho (opay peayknii
CRANTHHX nl')()(‘ll('\l('l'il’b NOSACHIOE Taia ,-"‘lj}ll'pZiM;lf

FL ‘¢
Yy | o+ (- o) 1
[__g_yl Ei-—n 2 ‘|' o
_’/ | B - y i
|._1_"__‘_’-_ ¥y I___;;’_ ! ]_a_g_l -m+ - -1 ¥2
Yy JI
Plen 2

Ck.1agHa aoiepes ITnocra Jorepes

Hacaimam sorepest simioni s j1noe nieyeil, Ha ax3ex JTO3HAYCHO HMOBip-
HOCTE TUHIX 1tacHiain.
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Axcioma 4.4 (negarexonicmy). (1) dasoacix gy, y, € Y o gy > iy 1cHye o,
0 < a1, race no ra goniapnoro y e Yooy @ (1-a)y > oy, @ (I —a)y.
() il el yy, Yo €Y, yp~ iy icnye o, 0 <t <1, race v ans AoRLIBYO-
o e Y aey O -a)y~ sy, @ (1-a)y. (TobTo 6y b-sTKa IPeTA 2ALTeD-
TR HE JTOPYULVE CTPOTY 1epenary a6o CRBILLIEINTICTD OX Aab tepuaTl).

- . o ) P D
AxcioMa 4.5 (vonomondoms), Tlexait x'. x> e N i > ¢, O0<m ' < (.

i'U,'li
(TC: al ..x'2)>(n'. o ,\'2)c:> >, (4.3)
(rc. x!, _1'2) ~ (n'; X 4“') &=, (4.4)

FOGTE TICPERATY BIALTACTLES oTepel 3 GiABINOK) ITMOBIPHICTIO OTPIHMaris GLIbLI
FEPeRKHOT AL TEPUATHBIS,

3ayBaoHMO. IO aKCIoMa 4.5 e € HEIANLKHAIO T MOKE 6YTIC OTpRpata 3
HOLCPECAHIX aKEioM.

Cepoprry roemo TREP;VKCHESL, SKe BIATPAC TOAUBIY POJIB Y UBOMY POIALII.

Teopema 4.1 (teopema dou Hedimana—Moprenwrepna). J3a yaosu au-
RON@NNH HASCDONUX Guue dRCIOM TCHYE naxd JUICHO 3nawia hynxyin 1 na
MROXNUNL RPoCReKmia Y, !

(1) ot yy, yy €Y wsuxonyCmvcs grduowenis Y, > Yy modi I miaskn
mot, Ko u(y,f,\ u(ys); ,
$ A

(2) das 6yov-sxoz0 npocnexmy y = © P, ox/ sacrmo n
) =1

. E p/-u(x/)_

J=1

® Py ax’t | =

L=t

V Posrasinemo moiaaox 8 = 2 1 103nauuMn v = (L‘j, A.l'z

BUUIOBI IO HaBOLIRNL nepe ok { galiMcHil nepeswknuii apocserry g Y,
TOOTO h 2 yray Z w. SIkmo b~ @, TO ACPEBIPKE THEPLOKEHTIS TCOPCMU €
TPHBIAALHOI0. TOMY Jlani po3riusaaTiyeno sHnaaox, Koju b > .

). avepes hra @ —

2 W -
Posragiemo npoenexr gy = (i, x). ¢ X = (.r’, xT)e X7, e [0, 1]. 3aak-
CIOMOIO HEHEPEPRIOCT ICHYIOTL TaKi fIMonipHOCTi Ty, Ty € (0, 1], Ho

(1; al, .r') =x' - (n: b w), (1, X2, .1'2)= X%~ (ny b w),
3 apsmiymenus (2) akCloMH NE3aNOKIUCTT MREMO
y=(n o)~|m (=) b w), (me: b w)].
Byikoprreronyionit aciony 4.3, BerasonnoeMo, 1o
[ (ngs b, @), (my: b w)]~(p; b, w),

ae p=an +{(1-m)m,
nepenparit 13 Akciosmt 4.1

Ton 32 wIacTagicTo TPAEGWINBIOCTE BLIODIEHHS]

y=(m )~ (s b w).
i59



y , , S SR

Hexail p" = (0t x)e YV a0 m'e [0, ) e (.r: ! ox )E—. X~ . Bpaxosyio-

Y BABeNCHT BEIe aprYMEHTH, Nae Mo
Voo Xy = (ph b ),

gy )+ (V- 1 e [0, 1.

3a aciomon stoHoroHrocTi (b, w) X (P
pop

OTX)E, Tt BIACTHRICHO TPA TIBROCTT BUIROIEHHA 2 BCTAORIOUMO, 1110
g A ol 1 IRk Toi, Koy 2 P

e

@) oML ruray YoAl KoK

[Tosmawsn uel upocnesty 4 = @ P, ¢/ wepes W(y) Jutckperimit ny-
,. t
WKORUIT BERTOP, WO HAGY RAE  1HAUCHY v, IMOBIPHOCTSIM p,- Toai pns

Ay ab-axkol pyrxidi [0 X — R naremaunute cnodisanss £ spnajuconol peu-
amnr [ ()(7)) 3WIRETHCR BUPAsOM

Ef () -

Z/)/( .

Y Paxorvioas mnesmcIaenc, nm‘pj(nm noGvaysaty raky pyuiio v X -
~y R, wwd s cnoaivaus () = ElaM)] ta L)) = Elv(n()]
BUKOHVBLIOCS CHIBBLANOWNCHIS

LTz Eln(yO] (4.5)
(O 1 TIIRKI Youi, Koy p2 )
y ‘ 2D
JLast naczernx we nacaizan b, e, x' x4 ¥ npniyeniao, o

w(w) =0, u(h) =1

u(.r') =1y, u(_r2) - 1y, U(.L’/[) =1, u(_re) =170,

Toat
Efu(y)}= m/( )1 (1 - Tr)u(.rz): ary + (1- 7)1y = p.

Ananorivio saemo  Elu(y)) =7 Tle aosoants Tsepokentst (4.5) orn
RUTLUIKY S = 20 FHINOQ/USBEE 3 J00egenorn. 4erko HOUBIpHH 4100y Tl Deayinra-
IRARBE I Zl}l]'ll;‘ll)l“iii RUTTLULOK § > 2. A

VAKRIISE 0, N XAPAKIEPHEY T RIDIOMCINA DEPEBATH MO MIOXKIN JIPOCHCKTIB
Ciorepeit) Y, vasusactrest (pyukiticko kopucnocti on Hefimana—Mopren-
mrepHa, abo ckopoucro NM-dynxiticio kopichocti yi NM-kopucuictio,

3000 3 I0BCACHO TOOPCMDI ¢ PatioUATLHWIT» ATeHT B YMONAN HeRIf3Ha-
HETOCTT, OMCANIX BIHC, copesg plamx apocitekrin (anwtepiiariig) subupatyu-
Me ToIL, U0 MARCHMIZYE TTOTO ¢CTio/Unainy I{()PIlC]llCTb

N . /s .

Elu(p)) Y /)/-)/(t'j ) = 11L D )y o,r'J_
,'-:l : }:1
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Tomy Teopesy thon Hefivana — MopremurepHa TakoX YacTo HasliBaloTh
TCAPCMOKO CloZ1B41101 KOPpHCHOCT!.

SUVBIDKIMO, WO A1 TEOPCMH CIOAIBANOT KOPICBOCTI CNPABEIMIBOI0 € 06ep-
e reopeMa, To6To stiano icnye dynxuis kopuchoceri #:Y — R, mo 3aj0-
uiiae ysonn (1) ta (2) teopeMit CRoAInaHol KOPUCHOCT, FO BHKOHYIOTHCS
anciodit 4.1 — 4.4 3as mancwenys nepesarn na Y. Wo6 rpoiawoctpysari ue,
HOKAGKEMO, HAnIa, Wo 3 Trepocens (1) 1 (2) reopesus cnoginasol Kopuc-
HOCT] BUILBAE akcioma 4.3 g puaaky s=2, x = (JI. X

CrouatKy RCTAHORKMO YAKE CRIBBIANOWENH A5 BCix X, eX o e

e [0, 1]:
nlas (m o 22) (2 )= (o2l ) (i—eu (=, )
= aufmu (") (1= mpu(?) ]+ (1= ) (wu(v!)+ (1= w)u ()] -
= {un+ (1= ) whu (') + {o (1 - m)+ (1 - @) (1= ) u (x?) =
=u(an+(1—u)n'; Ean _12).

3a toepwkennsy (4.3) ne osmavae, mo [ (m x), (7 2)] ~ (o«
+(1-0)7: x). To6To BHROUYETbCH axcioMa 4.3, AHAIOrivIIO MOKIA Te-
PCKOMITHCS Y BUKOMaMI H IHIIIHN ARCIOM ¢TI BAHOT KOPHCHOCTI AK HACHIRKIR
raepukenb (4.1) Ta (4.2) Teopemu cnogisanol KOpUCHOET].

Teopema 4.2 (npo eanictn NM-dbyrxuiv KOpMCl-lOCTi). Axwo u: Y -5 R ¢
NM-chynxyieio kopuchocmi, mo gonu guaHaueNna 3 mounicmo 00 Jo8IavInzo
ahiunoen nepemaopeiiin 3 Jodamnum xoedhinicumom ndnopidnocmi, mos-
mo: 1) 0an doslabuvzoa >0 ma ce R gynxyin v(y)=au(y)+c. yey
maxox ¢ NM-chyuxyiew xopucnocmi, ugo I06puKYyE maxe cane gronowen-
ua nepecawu na Y; 2) das NM -gpynryit KOpucnocmi u Bydv-aKe MONOMONKE
nepeMmgoperna 1, se s6epizac aaacmusicny cnodlsanol xopucrocmi (4.2 ),
€ PN NEPEMBOPEHUIM.

V. Hexail pas NM-dysruil xopuenocri u(y), y€Y ¢yuxnis v(y)=
=au(y)+c, ye Y. a>0, ce R Toai v{y) Takox 36epirae BiAHOLICHHS Ne-
penarys, ockKinbki aaa aopiabuux ¥, yeY {y >y} o {u(y)>u(y)) =
@ {au(y)+e>au(y)+cy o L) > v ()}

3BUICH OTPHMYEMO

v(es v Y)=au(a; y, Y)+b=
= afou(y)+ (1-)u(y)]+ b =ow(y)+ (1 -ayo(y).

Omxe, v Mae BAACTHBICTH CNOAIBAHOT kapucrHocti (4.2), Tum caran Toep-
ADKEHHsT |) TeopeMH 10BEI€EHO.

Tobeemo reepibxenns 2). Hexalt @(u) — MoMoTONNME NEpeTBOPENns u,
nw 36epirac RAACTHROCTI cnodinanoi kopucnocti: (1) u(y)>u(y’) Tomi i
TiADKI TORL, KO (p(u ) > e(u(y)): Ui elulay + (I ~a)y')} = apluly)]+
+{1—a)o(u(y)), oe 0, 1]. Toni u rarox mae wracrmsocti Tuiry (71), ockinbka,
1,6 161



samicanwy pinnicts (i) y BurmLi

oo (y) + (1 = cyu(y)) = alu{y)] + (1~ ayelu(y)].

0<us<i.

OTPUMAEMO, O @ HEPEBOINTH ONYKAI JHiTHI KoMOinandl cpoix apryMenriv y
nmogidHi KOMOIHATHT auauert (PYIIGUT X apryMertiB, a oTKe, ¢ € adinHuy
NepeTBOPEHHSM. A

Posraaseso ocHonki sancpeyeHnd npOTH HABCAGIMX TIPHIYINCHL CROAIRA-
1ot kopuaocri. [Roao akciom 4.1 1 4.3, 10 BONK CUPUHMAIOTHCH K NPHOVC:
TUMIL SIK BanEpeUeniss 40 VIBEPCAALIOCTT AKCIOMN 4.2 1enepepniocTs 1py
su6opi B ymosax sesinavenocti M. Aaael y 1933 . sucynyns tani konr)-
npikaad. Hexaii ¢ aorepest (npocnext) 3 nacaiaxkasu: =3 100, ¥’ =§ f,

oo OTPUMATH CMEPTEALHIN nocTpist. Tojl, OUCBIARO, € CTPOri Nnepenaru

' 2 - 2% Un moxna NOCTYMIOBATY {CHYBANNA 30AATHOT (IMORIpHOCTI
pe (0, 1), aas sxol po @ (L-p)e P X, ? Hanpsig uil 3yaiterbes panio-
HAILIAME THAABIAYYM, sXMIT MOFOAMTLCA Ha TaKi UPpaBHAA rPy, KOAH BIN 3 11031~
THBHOO JIMORIPHICTIO OTPHMYE CMEPTCABHINT TOCTPIA 3apajiK BUTPanty OAHOMO
AOMAPA.

[Tonitni 3anepeucHHs MOXHA YCYHYTH, SIKILO 11¢ POICASNATH CKCTPEMATbH]
crryatt BHOOPY 1 BIUTIOMATH V TROCTID HACHIKIB X TLAGKH HOpMadbHi no1ii.

Haticeplioaninn sanepevens micyHyTi npoTh arciomu 4.4 (nesanexmo-
eri). Hanpuionu, poarasmemo sorepel y, = (1§ 3000, 0): yy = (4/5;
$ 4000. 0).

II‘le’lyCTiM(), mo ill,rltlr}i,ily'ynq Bi; e NEPEBATY Yy NEPER Yy, Yy > Yy - He-
xaft y = (1. 0, 0). Toxi He 3po3yMING, YN MOXNA CTHEPKYBATH, O NIPH
peix a€ (0, 1) (o y. y)> (6 yp, y). Hanpuxnan, npu o = /4 y3=
=(1 /4 y. y) ~ (174, S 3000. 0),a y;=(1/4 4, y)~ (1/5 S 4000, 0).
Tyr huyBiAYYM MOXKE BLUIATIE NCPEBATY Yy NCPER Yy (ocuinbkn py Gara-
TOPA3OBIIT [PI B AGTEpeT Bill Y CCPEiHLOMY BIUIPanaTIMe NPU 1oTepei yq Cymy
% 3000 =38 750, anpn y4 - cvMy % 4000 = $ 800), 1110 cynepeynTh akcioMi
A.4. 1leil Napas0Kke HA3INAETLES MAPIIOKCOM AJLE.

3ayBakumo, 1o Opi topyneii akciomyt 4.4 BaactunicTn cnogisanmol 1o-

PHCHOCTE TAKOK BOPYIYETheA. TaK, v HARGACHOMY TTPHKIAAL, OCKLIBRIE &y > ¥y
JUIST CHOARANNT KOPUCHOCT

u(yy) = 1 (3000) + 0u (0) > (4 / 5)u (4000) + 0u (0).
to6ro 1 (3000) > (4,7 3)u(4000). Bey vrpaTy 32ranbHOCTI MOXUA BRAXATH,
wo « (0) =0, i roai 3 gy » yy Maesno u(y,)=(4/5)u(4000)+ (4 5)u(0) =
= (17 5)u(4000) > (17 4)u (3000) = (1/4)u (3000) -+ (3 / 4)u(0) = u(y3) aue
cynepeunrs Hepinnocri 1 (3000) > (4 /°5)u(4000).
—mc ()m]x 191] p) — hpamuyanxiit exonosMicr, aaypear Hobeincbrol sipemit
A CROUQMIKIL 32 1988 P, IDUCYZOKCHOT 3% BHECOK Y TCOPIIO PHIFKIB | BUKOPHCTAINSA PECYPCIb.
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4.2. TIOBEAIHKA B YMOBAX PH3HKY.
MIPH EPPOY—TTPATTA YHHKAHHS PU3HKY

s -
Hexalh y = _@| P, e X! — norepen 3 punnarans rpoweit ¥/, j=14 .. 8.
}:

8 i
Tl cnoftiBanns suavenyaM y (ciogisaruy surpaem) ¢ E(y) = 2 pj-.t"A
=1
SIKIEO €KOHOMIYHMIT wrenT Mae inaBiyaabny GyHKU0 KOPRCHOCTY 1, RY-
SIAMCHY HA MHOXKUHI akTigin y 3 tesu3radgedny edexkToM Y, To BiH Hasu-
6 THCST HEHTPANBYHM RO PHIHKY, SIKULO

¥ . M
u| Y, pi [= Y, pu (x’ )»
J=t J=t

AU MPHIOYCKAETRCA, WO & € CTPOFO MOHOTOMHHO 3POCTAU010 YHKIIEID apry-
senty x € X, SXUIo arenr € HeHTPAdbHIM 10 PH3NKY AAS BCIX NPOCTIEKTIB ¥,
[0 AECKO NEPEKOIATHCS B TOMY, IO Bill Mae QYHKUI KOPHEHOCTI

(4.6)

n
u(e)=Y o +c o >0, i=14 .., n,
i=
o n -
X = (_r,)‘=| (= 1\ .
Arenr ¢ He CXAIBHEM L0 PH3NKY, Axuo Horo NM-byukuia xopucirocti -
CTPOro yrHyTa, TOGTO

4.7

i i pj.rj > ip/u (.x")
J=t j=I

wm e X, ple (0, 1), j=1 ..., s. 3okpema,npu n=1 (X C R) w(x)e
CTPOFO YTHYTOI0 MYHKUIEI npn u (1) = ((l’zu / d.rz) <0, rTo6ro areHT € ne
CXUABIUM O PRy npu 0 (x) <0

Hagriakiy, aretr ¢ CXUAbHEM A0 PHIHKY, Ko iioro NA-dyukiis xopisc-
nocti — crporo onyxnaa. IMpu X © R, sxkwo 17 (x)> 0, To 1 ¢ CTPOTO OMyK-
2010 byKLIED # aredT CXHAbHUE N0 PHIHKY.

3ayBaxaMo, 110 A CTPOro yruytoi pvHkuil u neobon'saxono u” (x) < 0,
ockiabki @ (x) MOXe AOPIBHIOBATH HYMO M58 ACSIKHX TOHOK. ITHOPYOuM
o601 BUMAAKH, 1H0AT A410Th Giabl 0GMEXKYIOUE NOHATTS RECXUIILHOCTI 10
PHIRKY, BRRKAIOYU, WO arCHT HE CXHABHUI 10 Py 1oal i Tiabku 1041, ko
1 (x) <0, t CXHABNNH KO PUINKY TOAI 1 TIALKY ToAl, kKoan u”(x)> 0.

NM-QyBKIGI0 KOPHCHOCTI YXWALHKKA PHINKY HABCAEHO W puc. 4.1, 1e
cuominaue siauennst npocuekty ¥ = (T ¥y, Xy), U0 BU3NAMAETHCH BHPABOM
Ly =7y, + (1- 'n).r:!, aoBpaxeno viapskoM OA (sakacso, o X = R+), cno-
Aivany xopycnicts Eu(y) = m(x )+ {1 - mu(xy) — wixpisxom AB. a xopc-
wieTs enofisanoro surpainy # (Fy)  -- niapiaxoy AC. Hodcxenny rouxy C
Ha TOUKOJO B CBIMITL 11PO Té, N0 areH  He CXHABHKII 0 PHIMKY, OCKIAbKY
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e giAnoginac HepisuocTi Iencena
u(my; +(1-n)xy) =u(Ly)>

Evy) > Fu(y)=mu(xy)+ (1-n)u(x,),
a0 <n<tix, x>0, vy # 1), 5ma
. € CKBIBANECNTHOWO CTPOTLE Vrmyyii
; : dyrit w(x), x> 0.
: ; : dag inwctpanl) BacTynHux mox-
AUBHX JTIOHATL, MO XAPAKTEPUIYIOTH

1A : > TOBEJUHKY B yMOBaX DHIMKY, A cane!
0 X Ely) L, x CKBDIBaAEHTA RHAHANCHOCTI 1A PH-
3uKOBOIT nNpemii p, posragHeMo 1a-
R KHH NPUKAAT.

Hexail arent cTolTh nepei BrOOPOM OJHIED 3 ABOX aibTePHATHRA!

(i) orpumary cyny $(xy +h) 3 iMosiprictio 1/2 4 cymy $(xg — 1) 3 imo-
mipricTio { /2, te 0 < h < xp;

(i1) otpumaty cysy $xy 3 iMosiprictio 1.

Fle cxuabunii go puauky arent BiggacTs gepesary agstepnarnsni (12) nepea
aavreprarusoto (1), xota B ocTanHill i MaB WaNc oTPIMATI Sibury cymy
S (xp + /). st foro hynkiii KOPHCHOCT) BUKOIYETLCH MEPIBHicTD

(0.5)u(xg + 1)+ (0,3 u(xy —h) < u(xg). (4.8)

Puc. 4.1

11e imocTpye puc. 4.2, ae cTpora yruyTicth GyHOni v (1) oanauae, wo jiyra
ADD, ska cnoayvaae tourn u(xg —h) ra u(xy + ) na rpadixy u, aexuTh
suute xopaw ACB, mo crionysae ti cami touxu, a OF > OF, ne OF = Fu(y) =
= (0,5)u (xy + h)+ (0,3)u(xy — h).

[Ipunycicarons, uo Gynxuis u € Apiai Henepepsio aHdepeniiiosanoio, cTpory
YFITYTOK T2 3POCTAION0I0, MAEMO ICHYRAHHS €;IHROT TOYKIL 25, 25 < X(, TaKOi,
wo (0,3)u{xg +h)+(0,5)u(xy ~h)=Eu(y)=u(z). Bemunna zy waznna-
€1hCs CKRIBAICHTOM BHINAYEHOCTI A3t BUIARKOBOT BENUYHUB X, BKAZANO] B
ajurepratupi (1),

Bsumaenivo seaynnmy o 3 pisnocti 2y = 1 —~p . Jerko nobayuy, mo p > 0,
KOAY ArCHT HE CXHABHBE A0 PHanKy, i p < 0, aKo Bl CXHAbILTTT A0 1bOIo.
Y npHnywersil, o aresT He CXHIALHI 30 PHSIKY, TaK wo 3 > 0, peisynna p
HASHHAETHCS DHIUKOROK HPCMI€]o. Tarsud YHNOM, PHIHKORA TIPpCMIst O €
MAKCHMASIBIOIO CYMOIO FPOWed, KV He CXIALHUIT 240 PH3PKY aFeuT rOTOBMI
CNAYTWIHM, LIOO MaTH BIPOI UL JIOXLL 1A BLAMINY BIL CHOMBAHOIO AOXOAY
Bid nesuzHayenoro npocnuexty (iortepei). Ha pue. 4.2 p nopinnioe Jomkiti
cersderrra DC. Onesiyuio, 1o P 3a0CKUTh Bid Xy T 1, TOMY MOXKHA 3anHcaTi
p=p(ry. h)

3 oumanennst pnikonol npemii p(x, ) y Rumajxy, o aasrepiarusa ()
BHPRDOKACTBCS 3ANLILUHM UPOCHERTOM = (7 x + 4, x —h), O < < |, maemo
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LY TOTOXNHICTD! u

u{x—-p(x, h))= F

sau{x+h)+ (1 -m)u(x -h). E
Bacroconvioun posxkaan Teinopa 1o

KIOKHOTO 3 'IACHIB OCTALHLOY TOTON-
30T, Mt A0

u(x-p{x. h))=
=u(x)=-px, by (x); . :

(4] o=z, X, Bpthox

u(x+h)=
~u(x)+/md(x)+ (/z2 / 2) u'(v);
ul{x =h)y=u(x)-hi'(x)- (112 / 2) u"(x)

npn Masinx A Thacragasiount W posKARD B TOTOXHICT, 3HAXOBIMO TAKV
b BKeny pisHicrs y sHIAARY, Koan 1 = 0,5:

w(x)~p(x, My (x)=u(x)+p(x, h)(x),

Puc. £.2

o AKN D AT
w2 (x)]
X, R)=—| - || = ' 4.
e == | | “
oo p (X, /1) npw craiomy I sic pviiais ¥ wabmekeno npotopLiiing hynwii
n"(x)
R,(v)= - ==, 4
% () 7 () (4.10)

Mynkuiw (4.10) Gyao seeieno [parron! Ta Eppoy? sk Mipy aGeorwtno-
ro YHHKAIMs pu3uky, a6o koedinieHt abCONTHOrD YHUKANNA PUIHKY.
3iimno 3 (4.10) mMipa Eppoy — lpatra abcomoTHOro ynuyanis PUIHKY TTpo-
nopriiiina noxashukosi yrayrocri #"(x) $yukuii kopucHort: u(x). 3uax
“MIRYC> YBEAEHO IR Toro, Wob Mipa R, (x) Syna aoaarvon. Hopmysany-
1M MK NI (z/(.r))—1 3abeancuve innapianrsicrs sipi R, (X) 1040 3Miviyg
MACHITAOY BEMIPIOBANIIST KOPHCHOCTT & Cloknaie e 6ye 3' ACoRanG jtaai).

THITOIO MIPOTO YHMKAaHNS PHIIKY, SIKY 121K Y10 useeno Eppoy Ta Llpat-
ros, ¢ koedinient BiAKOCHOIO yHHKAUNA PH3NKY, 260 Mipa Eppoy --TIparra
BLNIOCHOTO YHHKAHHA PHBIKY

ol (x)
) *R, (x). (4.11)

"Progtt J. W, Risk Aversion in the Small and in the Large /7 Econometrica. —
14, — 32, - P, {22 - 136.

Arvow Ko f. Aspect of the Theory of Risk Bearing  Yrjd Jahnsson Lectures,
Tetsinky, 1965,
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JaysioknMo, o 3o°130K (4.9) MK prorgonoio upesicio pe, i) 1 Mipowo
R, () Mok IOJATH Y BICASLLU

Ry ()= (2/17) n(x, h). (4.12)

[privenno, o ¢ as poui NM-dGynaddi kopucenoeri 1 (), 7 =3, 2 1a

a o, (xo ) - pwnkosa npeMis, o RiANOBLAaE 1, =1, 2 Kopuciyouicn
(']i]'Hl-}i,f'UIUl]I(‘IHI}i M (j 12), HCRGKKO HCP(T((()HLITHCF] n TOM_V. O ST SJOCHTH Ma-
X A

(R, {(x)> R,y ()= {py (x. h)>psy(x, M)}

Busnnaocs, mo nui6inidi monoronnii an'asok Mbk R, (x) i p{x, 11) jtas
JOCTITS MASTHX i BUKOIYETLCA TakoK FAOOLbIG ji sax /. Tountine, € tpa-
BHADBHYM TAKE TREDMMKENINA.

Teopema 4.3. (Teopema Hpatra). Hxwn Gynxiyii xopucnocmi u; (x), 1 =
1. 2 ¢ 0gini nenepepano Ouehepengtto8a s, moROMOUNG IPOCTIZINRMIU MA
Cpuen _I/Kl{_l/l!”ll,‘llh mo nacmpynint mpu YROGU € CRGLEdACHMIIIUMU.

(@) R, (¥)> Ry (1):

(b)) py(e, hy>py(x, ) Qas geix k;

(¢) iy € Bidtour yzuymorw, M3 1wy, MOBMO ICHYC MONOMOIUIO 3POCIULNIL
cmporo yeuymt hynxuis @ maxa wo wy () = @ (1))

Sloneets iel TeopeMiy Mozata sirasit y 3astaseniy suine npaid Lbx. B. 1(part-
1a, onv6aikonaniit v 1964 p.

Teopema 4.4. Mipu ynuxanst pusuxy R, (x) ta R, (x) ¢ Insapiawmu-
MU OOH ahinrany nepemaopes Puakull kopucioemt W{x), moOmMo ki
1, (X)) — detnl nenepepano Quepe gl Roswid. CMpoen yzryma 1 IPocmanyd
Gynxidn xkopuenocmi, uy () =au (x)+b, «>0, he R ~ ii aghnme nepe-
meopeuns ma R, R, 1=1 2 — aipu yuuxauns pusuxy, wo sidnosiod-
10Mb QUM (PYHKNILM, MO

Ry (1) = Rp(w). Ry (x) =Ry (v).

V [octacho tepepipky TREP;DKCHIE TCOPCMIL 3 | EOMETPIYHOIO iNTeprpe-
Tariero aip K, (1) it R, (x). Ha pue. 4.3 piapiaox O nigobpakye vemsui-
Hy g, Tak mo nijgpisor CA Mae gopxuuy @' {(ry) . 3 ULOTO PHCYHIA BUIAH-
Bete', 1O

sy W) cAsA 1
Ra ('LO) - u'(xg) T CA T AB’

Yo (%) 04
wWixg) o ABT

R, (%)=
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Puc. 4.3 Pre. 4.4

Tanasm mnnon 3acopano yeomerpuminii amict Mip R, () ma R, (x) Tisa-
PIITHICTD MBX MID HOAD APIIHNX HePeTBOPCHL KOPICUOCTI LTOCTPYE pite. 4 1.
Ocxiamms sa omancrwny wy {(x) = ang (V) + b, a > 0 pacno o = any ol = ang.

Omsice, 3 puc. A4 pnaansae, wo (CA S ABY = a{CA, CB) 1 sixonyvioTuos
PIBNOCTI

CA AR s
] =LK, ('\-0):

]ey] (10) = (O/l ,/ ,13) = le,_) (.l‘n ) A

. CA,CB !
Rr/1 ("1()) = (/‘1 = /[_E N A

71 nBeAcHNa TAKOT XapaKTeplCTHKIL, 3K BINOCHA PHRHKORA npemia p,
POITARUCMO 3234V BUGOPY PILICHISE B YMOBIX HEOHSHAeloCT) . LTexail a1 et
CIOTTH TIePE;T AR ePHATIROK)

. ) T o * . . L.

() orpusaris cymy $ Xy (1 + I ) aanonipnienio 72 racysy § x (1 - /‘:’)
TisospiicTio 1/ 2;

(") orpumaty cymy $ v, oy iMosipnicrio 1

JIast 1eHTa, HE OOLABHOO 20 PIMKY, 23BTePHATIRA (I") Gumnt nepesaxma,
I BIANORVUINL KOSPHUCHT BNIRGUCTOCTE 2, BEANIRI X, R@AOBOABIE
enipsiuomenis

(0.5)1 (g + Mg )+ (0.5 2y = Hag) = u(zp).

Toai veanugna p
CHIBBLUIOMSHH A M

(4.13)

BLAHOCHOT puankoBol mpeMii 97 > 0 BHIMATACThEH

2 = (1-0") g e 07 =0 (x5 1), (4.14)
g reoMeTpUYnol fnTepupeTail nean i CKOPHCTACMOCS pue, 4.2,
Swwmo na oMy aminny xy - h, 7y, X Ta x, +h wRigosiano (l—/f).»‘o,
(1 - |)*>r(]. Xy i (I +h )-"0' To Mavineso (DC,- FC) = (p'_ru R ) = p, 7006
ro piauoniemes DC ./ EC ulaobpakac sianocsy pusikosy 1pemin.
10ai610 10 Yeopemu 4.3 BUKONVETLCA TAKE TREPKEHNA.
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Teopema 4.5. dxuwo pynxuii xopucnocmi w; (x), 1 = 1. 2 & dgint uenepepsio
(‘)ll(_‘b(?])ﬁ’HZ“‘?;O(?(IHU.“IH. cmpozo YyenymuMe ma MONQMONINO ApoCIa@IoNu ML, Mo
nacmynH Al yNosU € eKgiadAC MmN

(@) Ryy (x) > Ry (x):

() 1y (.t‘, h*) > py (1‘. h') Oasi geix b, de R; ma o, sidnoaiono xoedi-
HICHUIMY GIOROCHGEO YHNKANNA PUIUKY | @IOnocOl pusuxo6ol npenil, wo
sidnogidaoms kopucnormy w; {x). 1 = 1, 2,

K. Eppoy ta /L. B Tlparr nocrymosanu Taxi rinoresn Upo imAnBLIVGIL
liy MOBCAIMKY areNTa Llojtn DH3NKY.

Tinoreza A. Koethhyionum abeoaomuolo yHUKas puuky C Monomonio

nadnowo ynxyicio, mobmo R, (x)< 0 das veix x.

Iinoreza B. Kovpiyicnm gidhochoro ynithains pusuxy € Moromonnn
apocmaronoyy pynxyicn, mobmo R, () > 0duas scix X.

3a TeopemMoB 4.3 Tinoresn A BBRONYETHCH TOAI | TiAbKM TOMI, KOAM
(dp(x, k) /02) <0 sxna goninbroro Ppikcosanora t, TO6TO 1A rinoresa ¢ KRi-
RAJEHTRON TREPDKCRUIO, U0 PHAUKOBR HPEMIS arenTa Cilafar 31 361abieH-
nam x. Ile asnauae, w0 6azami azeumu € Giavue moarepanmiusie Jo puIuxy,
nix 61dni.

Anaznoriuno TeopeMi 4.3 ritoreaa B BHKOMYETHCSI TOAL | TINBKY TOXL, K01
(E)p‘ (1 /;“)/ a.r) >0 juim 6Gyib-sikoro dixcoravioro A, o610 gidnocna pusu

KOGAd NPRCMIK 3p0Cmac npu 36 Livwenia x.

[T ACYMORBYIOUR BUKLAICHE BHIIE, KOUCTATYEMO, 110 THIN0BI NM -yl Ko-
prtenocetl w (X)) Ads e CXIALIOTO A0 PHIMKY d4Ie)ITa MAKTE TAK BASCTHLEOCTI®

() W (x)>0, u"(x¥)<0 passcix e X CR;

(ii) R,(x)<0; Gi1) R, (x)>0.

PoarigneMo Kiaska UpuKAaain, 108 83a8uX 3 nepesiprorw moiéumx niaac-
THROCTEN ANS IeAKUX NoTUPeHX pynriiil xopycnoc.

llpnkaaa 4.1, Ksanpamuna dynkuia xopuenogri

u(x)=a+bx - ex?. ne B0, ¢> 0, MaE BAACTHBOCT d(x)>0 ta u(2)<0 upw
O<r<h/2c. Ockinbkn 27(x)=0, nerko nepexonavucn b Tomy, mo R, (x)>0 1
\); (T) > (),

CnpanAl, tpassil HAPaXyilox \a€

Ry(v)= 20 R (x)= 25

b~2cx T b-2cx’
laar ! ) .
‘ R ARG IR )2
O R Rt
aQ VKL, .
R ) _ -1(72 >0
o ()= (b~ 2 l‘)2 ‘
Anajoriyuo 5
R (x)=—22% 50
() (b - 2ea)?
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e

e A——

o

Hepes wepipiicts Ry (v) >0 6ianin Garari arenvi ¢ memm FOEPANTHIMH 10 PUINKY,
Wi G, O B L0 YOYHE s KBAPariniies (ynrNGT kopierer 8 cepilosh age-
HIE TORCIHIKIE CKUNGNIYMUY HPONTIR B yaosax pumuy (maupicias. K. Eppoy naznan
L IDATHHNE MPMIYIIETHA KUPHCHOUTL i YMORAX SEeRNIHANCHOCT A0Cy P )

Upnxaaa 4.2, Aorapiudinuna ymatin KOPUCHOCTI

n(xy=a+bln(xre), b0 c20, y»- ¢

ruokaanste yMors 1 () > 0, wt () < 0 pamnii NLPUXYHOK [TURAAYC, U0

;o ) f
R (r)= . [ Y S
() s R;l() (.l"f)(()‘
R, (x)= _"\ ; R (%)= —L > 0.
a+c T (x+c)

10610 mow Baactnoctt (1) - (i1 nnxonyioraeg.
pukaaa 4.3. Tuepboaivya hysknis xopneroeys

. . { N ]
n(vy=a- s ae a>0,b>0 0~ 71) 2 (), 33,10BOABNAC VAIORN 1 (x)> 0, U'(_‘r) <012
. 2 ; )
R, (x)= Py I¢, (x) = <
o {r+h)
2. .
R, (’() = ——(—.; R' (l) - _Z’) > 0»
xib ) )
{(x+5)

Orxe, ywoom paacvinocri () (85 wixonviornes

Cipnaan 4.4 Juaiiaemo measy dyuxiii };ODH(‘IIOC')S 31 CTAMOKY MIPOIO YUUKRHIS Piv-
WIRY.

Muvervomn R, (x) = a = vonst, WTerpY A Pisias - (a) = wr'(x) anaxo-
>0, a00ke, o >0 1 <0,
AHAKO) MO A3 UKy R, (V) = 0= Const thmerpyidiigs yernton o, o

M0 o w(x) = —e %

u(x)= X upn < et
H(.l') =inx upy =1

u(x)=xD npy w1,
Hepetinemo ,-12 BMBHENISE KPUBUX Gali iy ot cnostisanol kopuenoceti. ko
U socepes y = lx_k)! PieXp, X; € X R taayrent 3 NAM-thyHxUicio KOPHCHOCTI,
o fore croginuma KOPUCICTD

m

Eu(y)=Y pu(x,)
ref

Hpu dikcosanony posmoiai {py, ..., p,,} siosana wacakio () €

. s m . A1y T N H v .
= XL aas axux Ex(y)e ¢1anom pyHKIico, VIBOpIoe Kaac Gatayxocti B
YMOBAX PUIHKY, AKIH P m = 2 € Kpupow GaliiyxkocTi.

Cascnsm oM, kaac 6aii1ynocTi Mae rirasa

m
" {(x; LD WITEN BN

i1
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Hxple arent e exwiasinui o puiky (to6ro 1 < (), 10 JerKo NoKAsaTs,
o xpusl Gaitayskocti (m = 2) ¢ crporo onviausmd. Jindiepeniionamts
pivnocti Fu(y) = 1° anaxommo Aldepenuiansii xapaxrepucrnin xpisol Gail-
AVvoROCT

do| {2 #(n). (4 15)
dxgf,_,0 {=p i (xy)
” 7
Xy)2°
2 p N (‘1'1)+E1—(1))—
A P L= p (4.16)
T :_Li- ; W' (xy) - 110
(['tl u':-'uu ! 2
ae (p, 1=p)=(p;. P2) - poanoais aotepei, a z = 0" () @' (y).

” bl
[3 (4.16), sokpesa, wnmae, nonupi 4 < 0 (r/z_'r2 / (/_r['J > 0, tak 110 xkpi-

- : . 2 2
s Gty Kot - crpawlii crporo onykaa. Hannaxu, sikyo ((i Xy /X )> 0,
1O 4" < 0, a OTHKC, AreHT L CXIABIMI JIO PRSHKY.
Awmo posranyms noxiany (4.16) wa ainii xy = .xy, 10 piunicrs (4.16)
MarnMe BUIRASL

/
. 4
= R, (1) —F— |, (4.17)
w-u \(I '/))

Mo wupaxae Hopy iutepuperaniv mipn Eppoy —TIpavia R, aGcoanrioro
VHHIRGIIES PUINIKY.

OTpiIMai pe3yibTary HACYMOBYE TaKe TREPUACHHS,

Mponoauuisn 4.1. Kpuar audyxocmr cnodiednol xopucnocmi azenmad ¢
Cmpozo onyrAsMu MOl L miavku modi, Ko azesnn ne COpiuss 3o pranxy.
Kpusuna kpusoi 6aidyxocmi cnodiedns KopucRocmi Ha Gicexmpuct (= Xy
3 koeghiyienmon p (1~ p)2 nponopyinna xoehivicumy R, (xy) abeomom-
HOZO YHUKDS PUIUKTY.

4.3. 3BACTOCYBAHHA AO 3AAAY CTPAXYBAHHS.
NONUT HA CTPAXOBI NOCAYTH

PoarmsinemMo archra, AR BOAOUC JICAKNM ARTHBOM Bap7iicTio o HEBHIX
rpoutonix ousiHMILs. Hanpuxaan, ue smoxe Oyry Oymmor. TTpmiyertsmo, mao
AVENT CTOIM NCPEA PHBHKOM YYPATrTi UROTHIY HAPTOCTY H vepes ACAKY BY-
NaRKOBY 101110 (HaBPHKIAA, YHACALO0K HOKeKT BYHITKY ).

YV paMrax 3araiabioi QOpMANLIIOl CXeM, RAKIAACHOT Y 1T, 4.1, MacMo ana
cramn npuposy Sy (Ko BiaGyancs secrpisiransa nogin) ra Sy (koms Ta-
KOT MoAtT He Gyao). Tlpn S, BapTicTs akTusy aopinuwe ¢ — b, a npit .Sy BoHa
BUIMITACTLER TICIo camoio. Le cxsinanenTio aotepet y = (. ¢ — b, @), e 1 —
HWMOBIpHiCTE NoOUT.

Stkmo arent i€ palioHassHo (Fo6To AOTPHMYETHCH PE3V.ALTATIR POPMATL-
1ol Teopil, posumienol 8 n. 4.2), TO MAKCUMATBHOI CYMOKS, SKY BiH NOro-
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JUEYETLCS CIUECCHTH 3d YHUKRILS 8TPAT UCPEd PH3MK, € HOTO PU3RKOBA Npe-
MU ), O BM3HAYAETCS CITIBRIAHOWEH M

ula—p)=nul{a-b)+ (1 -nyu(a),

e u hyurnia kopiscsocri arenta;, (@ — p) ~ BEAHMIHA CKBIBANEHT BYRHA-
CTOeT1 JI()TCPG-]‘.

SlkpIo arewt ve CXHALHBE A0 PHAMKY, TO p > . Hiuo p =0, Yo sy Helrpass-
HIfH 10 PUBUKY, & APY P > O aredT CXMABHUA 10 PHANKY.

Hpuxaan 4.5. Hexalt u(ad=Irv, ¢ =5 90 000, b = & 80 000 va ©n = 0,01.
Fani o (50 000 —p) = (0.01}]a (10 000) + (0,09)In (B0 BOD), mo ia¢ p = § 1,57 ko
o005 to p- § 918,

HpuimveriiMo, ino areHT Mox)e Ky ¥ aesikiid crpaxosiit koMliamii ctpaxo-
It 110UMiC K JaXHer Big Hecnpisransoi rroqil. Hexalt & — cyma, sxy ctpaxo-
L KOMNAKESE 30608’ SBYETBCH CIAATIIH areHTOB], AKILO ttacTan crad Sy (no,uis
siAfiysacs), a P — npemig 3a crpaxyranuy. Tom ovikysannii joxia arenta
HPAKIATHMCTHCS CYMOTIO

ay =a-h-P+x, axmo Bigdyves ctan S,

2y =« — P, Ko ibysca cran Sy,

e exgiganenrno porepel (Tt: a, 1y)={(m a-b-P+zx, a—P). Cnozina-
i copincuiers rakol sorepel s aresra ¢ pememnoo fu(a—bH- P+ x)+
+(1 - m)u(a— P). Bin Gyae cTpaxyBaTHCs, KOMM U BEJUMMHA MCPEBHUIVE
crojisany xopucuicTs 6e3 cTpaxypauds, To6To auavedHs wu(a—b)+
+(1=-n)u(a).

Ipunyerisio, o

O<a—b<a <ay, (4.18)

160 O<a-bc<ag-b-P+x<a-P

(saypasknmo, o HepisnicTh @ —b < ay oanawae, Mo P < v, 10670 crpaxona
HPeMisL P MCHIUA B CTPaXOBOrO NOKPHTTA X, a uepimicrh ¢y <d, - 1o
X < b, TO6TO BHILAATA, KA HAJACTLCSA CTPAXOROIO KOMNAIEK. e HOBHICTIO
niuKO/lORYE BTpat b).

Lt ne cxuapioro 10 puanry arenta (KoM ¥ - CTPOro yruyra Qynx-
wist)

nu(g)+ (1 =m)u(ay)> nu(a—by+ (I —-n)u(a), (4.19)

KK e BUTIHBAE 3 pUC. 4.5, @, 140 iMOCTPyEe 1MONHT HA CTPAXOBI ROCHYTH.

Taxum unyosm, npy gpobaenux gune nprnyuennsgx (4. 18) ne cxuapunii 1o
PI‘IRHK_V areuT l(yﬂyBZITHMC CTPIIXOBi T!()CJ()’I']‘!.

Ao 11— crporo onyraa dyrkiin (YO6T0 arenT, CXHALMUIA IO PI3IKY),
sepinnicrs (4.19) saMinoersea na anopotiy # arent e Gyiae CTpaxyBaTyes.
Y pasi ueiiTPadbIoCcTi 40 PU3HKY arcHt KynyBaride ¢rpaxonnii noaic (¢ > 0)
3JEACHO BT BHKOIGAHHA yMou v > P (Nponoyemo 1'acyBaty (e caMoctiit-
110). 3 oMy, areqT cTpaxysarusersed (Heaaaenaio Big anavens mx ra P)
TOM T TUABIGE TOML, KOAW BIK HE CXabynii 0 prsuxy (ro6ro kosk #oro Ppyui-
IS KOPUCHOCT U ¢ CTPOFO YYHYTOR).
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Mexait ¢ = P /e — 1iNa crpaxyvBausg Ja oBiio CrpaxoBoro NoKpuiTs
A Hpyayersto, no P crana 0ina Aasg pisnMx 311aucns X oTa g, RA0FOMo
BASANA SIS KOXNULOTO, XTO CTPANYeThCs . Toa KoM 2renT subipaTiae
I TaK, DIOG MAKCHMIIVBATY CBOIO CTIOJIBANY KOPUCHICTY

o(r)=ru(a-h-—gy+x)+{{-n)n(u—qr).

[IIJHIJI\’CI\'iHO‘iil' IO OII'THMAGThIte a1t .'("( > 0, MACMO YMOBV HEDRIIOID
VIOPELARY ONTHMAITIOCT] BHIAANY q)’(_r"):OA He zae cnissignowenus

’ 1

/ (1

1 [ 1 ) _ q ( _ [_) )

_ N A\ v )

i 7‘[,1((/2) l—g\ x-1

T3t varoBa O3AMAE . WO TPAITHHND HOPMA 3aMIIHETT MiX ay TA dy, 3IBKCU

3 BIADOBLAIKMIT SIMOBIDHOCTSIMSS, JOPIBIIOE TPeMil 38 OABHHLUD CTPEXOROGIO HET-

TO-ROKPNTIA (BLCTOTO CYPAXOBOFO NOKPNTTE X — P). Moyla TAaKOXK THapaxy-
BATH, LIO

(4 20)

O (x) = " (a)) (1 = q)* + (- n)u’ (ay)q? (4.21)
Orwe, @7~ 3aBXKIH BT M3 ROXIAN R IPHOVIIEINT THO HECXABUICTL
arenra w prsnky Takis winos, pisiners (4.20) ¢ 1eo6Xianoo # 10CTATHLOIO
YMOROID FIOGHABIOIO MaKCHMYMY CHOAIBANOT KOPUCHOCTT .
Buscopucronyonys (4.20) ra ospaserara R, 3 (4.21) auaxomso rae
CHIRBLEIOS IS

o (.r*) =—(1-¢)m’ ((11') [(1 -q)R, (a;) 1R, ((zg)

Hast Toro pro6 orpuMary rpadgivny WrepnpeTaino posraanyroi npobaemn,
3AVAAAOMO CIOUATKY, TUO 3 03UANENb BOANTHI ¢, d¢ H 2y BHIAMBAC PIRIRCTD
g - (a-—ay)/(ag—ay+b), abo

quy+{(I=¢)ay = a - qb.

< 0.

(4.22)

; . PR

Ao, B0 TEBCANYIN ¢) , ¢, 510 32080ab0s0Ts (4.20) . Takox sa-

. o] e - r .~

AOBOABIETIOTS citissiuionein (4.22). Jlideso, ¢ ta ay soxyrs 6y araiei
BHOOPOM ¢y J4 iy, Wo MaxewMisye mc(ay )+ (I =) u(ay ) sa ysios (4.22), noau
ayz0.ay 20

Plmosary aretTa, oleuIy Bule, imocrpy. pic. 4.5, 46, A nostayae nomar-
Koy touky A =(2-b, a). 260 Oy =a-b, OAy - . Mimga CCy npoxo-
AUTH gepes Touxy A 3 uaxition — g /(1= ¢). Bona 306piokye goioxens
THX BCAICIHN (uj, (,,_))_ SR a0 (4.22)1 TOMY JA3UBACTHCA AIHICIO
MOKAUBOCTEH, OCKIABKN ACHT MOKC BEOHPATH 31AUCHNS 4] T &) VAXORX
el aund,

Koopamiatasit trouxit B ¢ (“1-- ui), i BOHA € OUTITMAABIOIO TOUKOW .74
avenTa. OCKUthI HAXMWA XPUBOT Galinyxocti

{("1- ay Yo (ay )+ (V= mynay) - (a;')-r (I~ )‘i)u(d; )} (4.23)
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BILAHAYJAETLCE BHPUIOM

viomt (4.20) BuMarae, o6 kpuea Gaiijiyxocti Gy.ra JoTuynoo 0 1inii Mox-
SIOCTEN v TOuI BB OCKIARKIE arenT e CXnarnii 10 PRIUKY, TO KPHII 6aii-
DUROCTT — onvIdH . JRYBOLKIMO TAROK, 110

OBy - al =a—bh-qv" -« OBy =ay =a - qx"

T on,

Ay = OB OAp =217 =g Bydy - OAy - OB, = qx” = P,
Jeoxs T PT O — giaunoniano rasoni CTPAXOBT MOKPNTTH Ta NDEMisT,

exait O « nposenest i3 naxiaom 43, 1o onueye pinisinns ay - dy, TOG-
V) OMICNCSTANQPKOINISE TOUOK, JI¢ arenT oTprave Ti cami axruen. OcKiabla
Oty 0Az. MieMo Asdy = OAy ~OA; = OAy - ONy =g (u-b)=b, 10610
BLPEAOR Agel 300pmkye BITPATIE BT CTPANDBOTO BUIDEKY.

Posiastieso crpaxory koritantito. Ilerto -umiaaroio, sy konnaitis ¢itia-
UNEATCHTY, KON BIAOYBOY BINA0K, BU3LELICHEN ¥ CTPANOROMY ToAicl, ¢
V=P = () xS erpasonaii iR e BUIGVRCH, Yo Kosiains OTPH-
SV TIPENUD P - g AK BAPTICTh CTRPAXOBOYo Nosicy. Cnoairaimsl npubyTok
oM opisiioe — (L g) v+ (T=m) g Hpy Ronrvpemal v eTpaxori
GV AL TPUANVTRIE IV ABORT, T TOMY (- q) = (1 - %)g. 460 1 = ¢.

RYE HINIES JITHHIVINE T TKY T, LD KOMitatis npisnatac 4dKTyapHO Cnpa-
BCAMMRY (IPEMII0. [T OCTHTY CTPAXYBANIG JuGC31IeNVE CIPABE AZHRHI pH-
BUK 260 TPY I YOMY POaVMiI, 100 010 Choaisan sirpan ADPBUTIOE 1Y Mo,
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Tiscranasmonn atpumany pisticrs y (4.20), orpusmyeso

u'(a b -gx"+ _r’) = u’(u - qf). (4.24)

Ocxiapxn u” <0, 3 (4.24) nunanpae, wo &* =5, To6TO cTPAXOBE NOKPIT-
st aopivinoc srparas b, Takisg sinoM, Kalent 6yae nosnicro aaXinnent
piz yrpaT (DOXPHITS € noBHNM).

TTIACYMOBYIONI BHKAIACHC BIUJIE, OTPIMYEMO TAKC TREDGREHH .

Teopema 4.6 (i), Honun i cmpaxosi nocay»i € dodamur (ne3ane o
GI0 suanenv moma () modl I miabKi Mo, KOIN dzenn 1e CXuavnuit 4o
pusuxy.

(7). Anaaimuune nonunt ng cmpaxosi NOCAYIU GUINANAEMBER YMDENO
(1.20).

(111). Hxwo cmpaxoga KoMnauia npononye cmpaxogy noAlniKy npomu
AMPAM, WO TPYUMYCMBCH el AKNIYAPIIO Cnpagedauetit Npeadi. mo KAENm
UICE KOMRANIT 6100d3AMUMe 1ePeRAZY NOXTINNIG NOBHO2ZO NOK UMM gImPUNL.

\%H_VHZDKHMO' 1O, BUKOPHCTOBYIONH YMODH NEPLLOro NOpsiUiy. K 3116(‘.&”!(“[»\"
0T CIMME PAOGALIIHIT ONTHMYM Y 3aJau] CTRAXVRAHAS. MOXUA 10U
CHCKTI BMIH JIaPaMeTPIB dagaui, Taknx sy, 1, ¢, R, 106yN080I0 HBHIATHO]
HOPIBUSLABNOT CTATUKY BIANONIANOT 34A24) 34 3PA3KAMU, HaBeIcHuMIt ¥ Nep-
DX AROX po3jriaxX Khnry.

YV oulnosy aaimi I HnMs 420 9AM CIPAXYBANHS, CTPAXOBYX PHIIKIR, Biae-
MO CTPANYRAHIZ 3 (RINABCOBUMI PHITKAMI, MOJIETIONINIY TOBETHKE ¢TPA-
XOBUX KOMDANHT TOUIO 3aiHMAETBC CYYACH AKTYAPHE MATEMATHRA, 8 OCHOB-
MM HKOT MOJKHA 03HalloMHTIHeh Y nociOuukax |81, (38], [41], [57].

4.4. CTOXACTHYHA TEOPifi ®lPMK

Ax 3a31a9a200cs ¥ 1. AL L, DPHITYIIETHS PO CIEHTHCTD MIOXMIT HacA I
HPOUCHEKTY TA JUICKPCTHICT) RIANOBAAUTO POSNOARY B TEOPIT CHOMBIIOL KO-
PHCHOCT HE ¢ NPIHIDMOBEMIE | BIATOBLU KONCTPYIOLHT MOXYTH GYTH NOII-
PEHI A NPOCHCKTH 3 BCCKINYCHIHAN MPOAGIIAMM HACALAKIY 33 J0N0MOroI0
CTAAADPTHUX KANCTPYKIT Teopil HMORIpHOCTE(], KOAW M1 AKCKPETHHX BUIIAA-
KORHX BEAYHH A60 BEKTOPIB 3§ CKIHYERHOK MHOXITHOI 31MAYCHL 11EPCXO/ITH
2O BINTRKOBYX BeAWUMH 300 BCKTOPIN 13 IJIHEHHOI0 KiAbKICTIO 3Hayenh yn
KOHTHILYAALHOK MBOMGIHOIO $HANCHD.

TaxkuA HiHOM, A8 MPOCHRKETY 1 KOWTHHYQIBHOK MHOXHHOIO BACAILKIR X,
1O YTHOPIOE 16Ky 064acTb y R™, 1 Henepepeniia po3noainom wix nacaiiis,
A MaC NHALIHCTL po3nGainy @(x). £ € X, BIANOBIANKHE TPOCICKT MOXIa
JANMCa y mrasp oy = @ v o (), » BLIOBLAMA CHOATBAN KOPHCHICTH, 110-
Rsa3ana 4 QYUKLICIO KOPHCHOCTY 1, MOXKE GYTH 1103a1a v BByl

Eu(y)= fu(.r)@(x)d.\'.
X
Po3rnanemMo KOUKYPCHTHY (DipMy, 3MaTHY 1IPOJINATY AOBIABHY KidbKicTh

eBoct UPOAYKIUT 32 RCTINOBAEHOW PHPROBOIG 1iNOI0 p. HIpmiyeTiivo, uo iia p
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(1 CTAI0[0, A YTRODIOE BHNAAKORY BEAUMINY 3 BLIOMOIO UUABHICTIO PO3IO1; -
AY @(p), 1 HE MOXKHA CTROPIOBATH 3a1aCH POy RIUT. EAMMIGL BT APOAYKWT
{7 BIAVCKAETLOA 3 BHKODICTAISM 1 TR (PaKToPin WIpoGHHUTEA 3 uexr:Jp()M
i @ = (%@, .. w,) 32 JONONOTOIO TEXHOI01 T, Mo OIICYETBLCSA BUPUOHH-
oo vinaticn F(v) x= (2. . x, )” PAC Xy - KIABLKICTH BUKOPICTANOTQ
I 1opakTop:, apiroyy

Fy=0. Mp(xy= 1250 Ly,
ld'tl— Ii=1.)’1
9 ]Ij_—l,n
H(x)= OF <0
al‘ta.l'j- i
\ 1= n

s neix v e int RY.

Bfaz_m\'a'rmu)mo, THO BHIAAKORA MIHa P TA BCKTOD @ 3 ani ex3orerHo (ocKian-
K QIPMA L KOMKYPenTHoo). Toai dyuruin npuGyTky (ipmu Mac suriss
n(a ) =pl{x)-wy—a, 1ca@ - crasa sapricts dikconanus BUPOOBINIUX BII-
Aarxin,

Hipunyerino, o gnpma mac N A -y Hkuio KOPHCHOCTIE ¥ Ha MUOKHHI MOX -
AN JHANCHD BHIARKOBOTO NPUGYTKY 7 i BUOHPAE BEKTOP BIPOGINITHX
BIFPAL L FAK, OB MAKCHMIZYBATI COAIBAHY KOPHCHICTb NPROYTRY

Lu(n) = E[u(pF(x)=wv~a)| =

u(pF(x)~wx—-a)o(p)dp - max. ve RY.

o=

IO IBIKOPHCTATIL APARKAO ABGEPEHTIIORRI THTErpaty 3 HAPAMCTPOM,
TO OTPUMACMO TAKT YMOLH HCPUIOTO NOPSFKY OTMAIBIOCT] BEXTOPA BHTpAT X

0 ) of (& i
7 En(m) = E{u (n)i-}) _d(xl ) -

abo
[ oF (1
Eizz'(n)p?-%M}‘: £l (4.25)
|

: (=10 .., n
.X"

AC BBEACTLCR, o v > 0,
Foi ocTanmst yMOmt OUTHMYNY APYTOr0 NOPYAAKY € CTPOFOI0 By eMIon

J=ln

BiaucHcTo Marpnt G o= {/] ,»)-} & CNEMEITTYMY

N or (x°) 7 2 ()]

| : i |
gy =L . w ()| p —-CI":; W ” P=5o = 7w, |+ () p IR JL-
X S )

1=1




11poBeaeMo TIOPIBIIALLIGE airatis HORCANKI PIPMIR 1PU BRITAAKOBI 1=
i op Ta ¥T oBeKY VP cradit . N

Uepea CKIAANICTD aNATI3Y B 33MAbITOMY BUTIAJAKY OOMERNMOCH GHIyanici,
xou n =1, T06T0 icuyc oA asinutil gaxrop PUPOOHINTRA, AKMTT BBAKATH
Memo fpaneto, TTOsHAMEBIM VIR CROPOUEDNR Xy =X, Uy =@ B UPHAVIIOIT,
Wo v > 0, ManMeMo TaKy BOPMY YMOB OLTHMAALIOCT)

E[u' (n)pF’(.r')] = E [ (n)]w, (4.26)

2 -~
E[u’ (n)[p[‘” (.t* ) - M‘J + 1 (1) p[-"'()- ﬂ <. (4.27)
BayHaskiao, 100 vMosa (4.27) BUKOIYBATHMETRCS . ARDIO (PIPMA TIC CXMUADIA
no PUIBKY, To6T0 27 < 0 (3 SBUUARIIX IPMIIYUICHD, 110 u>0vaF” (_r ) <0).

Moanaunsu uepes p = £ (p) cepeamo ity (ro6To CNOAIBATINA BHTIAIKO-
BOP BEAUMIG p). MOKITA tepenycaTy yMoBy (4.26) sk

E[ () (p—P)] 1-"(1") = E[u'(n)(u» - )‘))F'(.t' ):\ (4.28)

Qcxinvin E(n)y= L [pF' (.1")— wx” - u] = pF (x")— wxt —a,ton-E(n)=
=(p —D)F(_\'i). UYepes nepiniicns 1-'(.1'*) >0, N0 BHIAMBAE & TPV AICHUS
Y >0, B TOMIL ONTHMYMY

2 E(n), kot p=p; n< E(n), oim p<p.
Toai | TIALKI TOAT, KOMM (PIPMa 11 CXILIBHA 0 PUSKKY, MATHMEMO
W (n) <o (Em), komn p2 ;o ' (m) 2w (Ew), ko pEp

Jlas pipais, 1O YIBKAC PUSHKY, 3 NMABCACHIX FICPIBIIOCTCN BHITAIBAC TaKe
CHiRBIAIOMEN !
151 ’ D ()
o (n)(p—P)su{(En)(p- D) (4.29)

¢ PIBIHCTH BHKOUYETHOA TULKR TOAL, KO p =1 .
3acToconvionl 4o 06ox yactun nepisnocri (4.29) ouepatop Matemamiio:
Lo clrodiBina K 3 ypaxynawias toro, wo E(p-p) =0, oTpuMyemo

Elw (x)(p- P)<0
npn p # p. 3uijci, Oepydn o yBars pisnicts (4.28) i ppunywenis, 1o

F’(r )> 0, MATHMEMO E|,/(rc)|[?t'—l71:/(f)__‘ <0 (4.30)

Vpaxosyloud, w1’ > 0, Ex/(n) < 0, womxe,
W0 < /)F'(.\") (£4.31)
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}!KLIIO K 11EBIENAYENOCTI B TUNAX HCMAE, TOGTO p = Ji, TO 3aMiCTD IICPIBIOCTI
14
(4 %0) 6_\;';'1(‘- I)lHHlCTI), Tak o

w:;_)l-"’(_r*)» (4.32)

TasrciM 4H1I0M, 7129 11 CXHABNOT A0 PHIUKY PIPMU ONTHMAALIT By POGHUY]
HHTPATH X7 B YMOBAX HeRM3NAYCHOCTI 3a10B0ALIIOTE VMOBY (4.31), a B
yMomax pH3nascioctt — yMony (4.32), 10010 onmustaaniti gupobruni sumpa-
UG YMOBAX NESNINQUENOCLIT € MENWUMIL, HIX & YyMOeax esunanciocmi
(uepey nepicuicme F7(x) < 0).

JlA8 HoAaNhIIOF0 aNaiizy BUKOPUCTASMO BHIAIKORY Uiy p y sursplll
po= i YE, AC £ — BINAAKOBA BEAMMHIA 3 NyAboBAM cepeinid (Ee =0).
lapamerp Y TYT ¢ JILIHKATOPOM HEBUIINAYEHOCTL, UCKIAbKH NpH ¥ = 0 1ie-
BUINAYCHICTh 3IKKAE, p =P, anpi v # 0 Bouae.

ijcTasusiu p=p +vye B (4.28), aicTanemo

(F_Q)F/(x«)___m g = YE[!.‘,/_(,”)E] (4.33)

I3 (4.33) Bunmipae, mo F—¢ >0, ockiapky w0 >0 Ta F’(.r*) S0

Buxopucrosyioun (4.29) 3 p = D + ¥£ . A0XOMMO RICUHOBKY, o Pipate € ne
CXHABIOW 0 PUIHKY TO/ i TIAbKY Tol, xoan & (n)ye <1’ (En){(p - p), upn-
YOMY 30 HICI0 YMOROIO PIBHICTL BUKOHYCTHCA TIADKYA NIPH p =P .

Vagsuin MaTeMaTHyle cTIoAiBaNA R 060X YACTIH( OCTAINIBOT HepianocTl,
MATHMEMO

YE [u'(n)e)<u' (ER)E(p-p)=0. (4.34)

3 ocTannpol yeptBHOCTI i omiaucnyd q (4.33) vunannac, wo g > 0 modi
NIALKY MO0, KOAU PIPME HUKdE puIuKy. JACTOCOBYIONH AlAJIoriuni MipKy-
KAIIS, MOXKIA TAKOK JUITH BHCIOBRY, VIO PIpAd € Nelmpaiviioio 30 puiuxy
modi L miasxu modi, xoau q = Q.

ITpy ¢ > O pinnicts (4.33) osltaude, Mo e CXUABHA SO PHIHKY ipMa B
YMOBAX JIEBHINANCHOCTI Mae Melimi BUpoGung) BurpaTn {4 OTKe, ii BUnycK 11po-

QVKUT), 11K 13 yMoBaxX Buanavenocti. |{e toli caMIni sHcnoBok, axyi wxe 6yio

chopMyboBaNO BHLLE. B octaipoMy MigXoal A0 anani3y BeInYKia p—g >0
MOKCE GYTSL INTEPrPETOBAlA K «c(PEKTHRYA WIHA» BUITYCKY B YMOBAX Nesusia-
BEHOCTI, AC G INTEPNPETYETLCH SK «ILRATA 32 PHIHK>.

PosrasneMo BHNagok AsoX (PAKTOPIB BHPOORUITIBA, KOAW X = (.1'1, X )
SAYBAKIIMO, N0 B Pa3di Gikcoranoro Apyroro akropa, H03NAUKBLIN & = WyXs,
AMATIMEMO TIONEPEANIC MOAEAD. Y MOBIH OITHMAALHOCTI BUPOGHHIUX BHIPAT X,
U0 MAKCHMIZYIOTH CTIoAIBanvi npubyToK, Mators nurasa (4.25) npui =1, 2.
[hacTasastous B UHX p = P + YE, ACTALMO

oF ( r*)
([_)—(])T:Zé-‘i, i =],2, (4.{5)

{
e g mianauaetbea 13 (4.33). 13 (4.35) rRuHDIMRAG, 10O U yMOBAX HeBranate
NOeTE e@QEXTHBUC 3UAUCHILA IPAIIUINT APOAVKTHRIOCTE KOXITOTO (akTopa
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FOPIoC Mara 1. Shdio CloCTepIralThus Crady esCekTBiicTh My posuiy-
PEIst MACHITROY POGINUITEAL. 10 3 pigusinng Eilepa a3 oanopiumx gyinaliii
MaTUMEMO

_ OF (x 21 (x)
Fla v = 5).51 )II N dx, 2
T(),-’U
R At 4 s TR T
P-q)F27)=(pq) Ly F WLy
( ) 31‘1 Xy I Y {4 22
Onxe,

£(n)= )’5/’-‘(1")— Wex) =y xy = q/"(.r*). (4.36)

S yore sasnanafocs, GipMit € 11C CXIIBIOK A0 PHINKY TOAT | THIBKY Toal,
xoan g > 0. 3 (4.36) siuumsae, wo £ (n)> 0.

[lefl pesyanrar KOMTPACTYE 3 THM PAKTOM, N0 R YMOBAX NOB3ANCHOCT
8 AOBLOCTPOKORIIT KNacidiil sazaul QIpast 3 texnoJoricio, s Mae ¢raay epex-
THIGHCTL Bi1 posuiMpenst Maciitady BHPOGIBIUTEG, RPHOYTUK 1YILOBBI,
Hepiruiers £ (1) > 0 oanavac, Do B ganedx negusnaienocmi noibuuti 0ogzo
CNPOROGUIRL npubyNok ¢ dodamnus, ¥ mosy ueai godamuun y cepednbnmy,
1o ¢ eperrTor QyInanT KopHCHoeT, SKra mEIIORL AL MOATTHIE YAHKICHIE [ 3nKY,

(iteyMomyingr BinaaIcne siie, ¢hopyyTiocso Taky Teopesy.

Teopema 4.7. Jiexwil ¢ guddud Maxcusizgnyil (10d0isanoro npubymey d.as
KONKYPCUMNOL cfiipac, RK¢ qupOARC GOUN N npooyrKIT & YoGaxr Cmoxd-
CONNOLO PUNXY 3 GRIAOKOBOI0 YIHOW, WO MAE WIALHICNY 1o modiay. Todi
GURGIYCMLESH MAKT ECPY K CHIUA.

L ko pipsta aubupae onmuMaibiun placns guxopusnanis mi1hku
OO0 haxmopd gUPGHENREMAET Md € He CXUIBUDI do PUINKY, MO PRI
GIINPANT T GUNYCKY (BIPMU 6 YMOGAY REGU IHAHCHOEML NeHWl, UK 6 YMOdan
GHINLHCHNCINT,

W A dripva cuxopucmosyc A6 haxkmopu supobinuygmaed &+ meioin
21E0, U DdC Cnrin ciheknt apu PosWRPeRiL MAQUMad y suporRIIpNIG, Mo
JotsoCpOKosIt cnodisauni npudYMoK He CXUTsnol 00 pusiKy npsu ¢
dodamn,

4.5. 3AAAYA BUBOPY MOPTHEAS 3 ABOX AKTHBIB:
PU3HKOBOIO TA BE3IMEYHOIO

Poriamiemo suaay wnhopy 1Hsecnniiiinoro goprgess, il G Thed
3 2UsON (PUEITCORIIX IRTHRIE U HEHRLIVY MO 3 ROUATKOBY M KAGTRAOM 24, 1O
OV socaiaoxena K, Eppoy.

JIDIIIVEKAUTLEN, 10 ¢ U THINT IRTHRID 0;UI THN 16 AAC UPHOVTRY, G «
GesHease, i A BPHOVTOK 32 BUMIHQIKORGE) CTARKOO HAPONENYs
SIKA MOWKE MAOVRATI TAKIDE KLU CMITHX 3Ua9CHb, 100 Bee A0 Bpar Hlepuni
I BICPRBIR TRGHRACTRC R Geancunns, & Apyinill — piankonnx. Llomiawns
Uepes o Ti ¢ REMOBEANG TTOWAUFKOB] BT 1CHIE KTy i, UI8LEIVYMON R
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AETHBI 060X TIHIR | iepes W - CYMAPIIT KAMiTa DB AVYMA HaupHii
HGLARIHOTO TICPIOAY Yacy ., MatuMeMo W = m+ o (i+ r).

S CHPOIEIIS PO AANY IPHIVERATHMCMO, MO € 1iabku ABA CTATHE TIPIL-

' S e N <), arras O . :
PO U .51 T ASQA Swano nactae 5;, TOr = > 0.2 9KB0 aetac Sy, To r = ry < Q.
Ilvxzml_ p - ﬁmompmcn s Sy, a Woo - mnaterns RamTaiy npﬁ S; .
v 1 2 Toai

; .
Wo=mdu(t+r,), 1=1 2.

Bepyvuir 1o yramy, o A = m+ ¢, Moxna 3unteari ocrainin PIBICTL Y
SR ‘
Wi -Atru 1=, 2.

4 i

(4 37)
Creryania, onRcana Bile, exmBaNenTna Taxjii Aoreper: W= (pr W Wy)=
(o A+ nd, A+ I"zfl). Cuoaisane snavenng Jotepey B

A 'Y = p L _ oo . .

EWV)=pWi+(I=p)Wy = calpr+ (- p)r]= a4 al (r), (4 38)
4 CNOURANN KOPKCIICTL 115 inninvyma

pu{Wy)+ (1= pyu(Wy) = pu(A + na)+ (- p)u(d + rna) = ¢(a),

A0 = ymaia Ropyenocti Ry s
lasmiy ys nnGupac KinpKicrs PHINKOROIG aKTHRY o TaK, OO MAKCIM (-

AYRATH CHONTBAIY KOPIEemErD @(a) ang 0 <o 2 A, Hpunveraoun. me oo
HAIBNC sitivienya a” > 0, yMOBK TOPRIOro TOPSIKY OHTINAIBIOCT Hulyha-

13
10Th WIrASAY (p'(a ) =0, abo

(4.39)

ht
u'(H’x*) = 1/(/\ + )',(1"), r=1, 2,
Apyra noxijuia
@ (n)= /27'12)1" (W )+ (1- p)rfu' (l\’2 )

SNOKAN RUEMIG, ARKIO TITIONAYYN 11¢ CX iy anxv )
()'I",]\’(’. BCMIMID (l" IO )3”3”2{‘[:1: 'i'h(‘}l :"\(I()}i())(};](l?’;[i‘jbl;) I')I'I)‘g(]"'i\l;\i"f\r';')(l)‘-ljl(())(fll 'H< ; )
) \ . 39D, aabesnenye ranbLnlng
FRERCHMVM CHOATRQNOL KOPICNoer. daveioaino, nio vmona (4.39) g vorivin
varori (4.20) ® aapae CTPAXYBAINIA. I
Jlag orpusaimst rpadinnoi DHOCTPINT e IOX B e PesyanLTaTin Ay DaA-
A0, Mo 1 (4.37) muaisae pinnicrn '

HKY MOXHu iepengcaT ¥ suras;n

(4 40)
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3a3BIUNMO TAKOXK, 1O Y MO-
By (4.39) Mmoxua gictarn 3 in-
AuBivamsnoro ruGopy Wy ta
Wa, st maxcusnave pu (W) +
+ (1 - p)u(W,) mipi obmexen-
nax (4.40) i W, 20, W, 20.
T()/l] AT ])ll\’ll)l]ll]lbﬂl() pos-
B'aaky (W' >0, W) > 0) yaro-
BI OMTHMAJBUOCTI NMepuroro
nopsy aors (4.39), Tax wo
W' 1 WY, nnanaveni (4.39),
c,w,  FAIOBOIBINOND (4.40).
Jhimig CiCy € MicneM ToMoK
(W), Wa), o 3310805 I0TH
(4.40), 11 OC, = A(t+g)/q. OCy = A(1+q) (prc. 4.6 ). 1s mnis noubiea
o i CiCy napic. 4.5, 6 B 3a1a41 CTpaxyBanis, i TOMY € AiiCto MOXAUBO-
Creit s np[)é AeMu BuGopy noprdens. Touka A ¢ nepeTuilom Hillil MOKAHBO-
crest ra Bicexrpucy OJ xyta W,OW, . Toai, sx suranpac 3 (4.40), Bripi-
3ok QA (uo sopienioc OA,) B:aYAC HoYaTKoue 3aueiins akTHriB (A4).
sl uaca) aok (4.37), v rouni A DUMBIAYVM e Mae PUINMKOBHX AKTHBI (a = 0),
FAK MO st O HA3HBACTLCA ME JINICKY RUAHAUCHOCTI.
Haxun xpunot Gaitaycocr

{(W,, W) pu (W )+ (1= pYyu(Ws) = const}

Pue. 4.6

3A/1aCTHLCA Lll!pn30.\i
d_l%"_? B p u (H/,l)

oW, b= pod (W)

3 oy {4.39) BRIUBAE, WO OITTHMANLITG TUNKA B € TOUKOIW, ¢ KpHBi

GaliAYKOCTI NOTHKAETBCS 2o Ainii Mosciisoctei (AMB. pHc. 4.5, §). 3ayBaxn-
MO, 11O

(4 41)

OB =W = A4 na’, OBy =W, =Ad+nd,

By =ra®s AyBy = -na’ (> 0).
> H/';, ABIIKY 2 W,‘) < \-V; . Toni 3 (4.39) Bu-

Axso @ >0, vo W/ )
. Takum untroM, croiiBana cTanka A0Xojly 10

i, o [q(l- p)/ pl<
Aaria:
E()yspy+(=p)r, > 0. (4.42)
* » S

Haunaxis, K0 BHKOUVEThCH (4.42), 10 W > Wy tax o o > 0.

BACHOBKOM 13 RIKAAACNON BYIEE € TAKE THERKCUNST.

Teopema 4.8, [ndusidyym, dxWi yHUKAE pu3UKY, BKAAMIC 2p0OUT 8 PILSU
Kol dkmug moedr 1w sk mudl, Xodld cnodisanl cmdexda iemoro dovndy
G1d upoen axmuay ¢ QoJdaniow.
1RU

Vonasejenid puuie MOACTI BPMIYCKAN0CA, N0 GC3NCYNHTT akTiB Ne Jalas
HPHOYTRY. 13 o MOSKIHEL B curyanis, Koy 6e3nexingi axTng jie
Argnl nprbyToK 3i cTarkow napovienns 1. Toxi

Wi —m(1+1) +zz(l r r_)-) =+ a 4+ a(rj - i) wpu 7 =14, 2,

ae ' =m(t+1), @ =a(i+0).

Itoanauuenm A" =m' +a', ¥l =», -1, Macn0

J T

W, = A+ ra, j=12. (4.43)

\3 UMY O3 NaMelinsMu ”_O,-'[i],'lh]lll(l-i ANAMIR Sa1nenni MOSte M l'll)()BZl,"[H'l'll'
MO TAK CAMG, 91T aramis nepwichoi Mojeni o m, o4 saMicrs m’ ta A7 Tomy
JJ()H'JI}T},{ ﬂ])()'1'()]3)!(\’HEITHMLTI)C}I 3 Bl‘lKO])lI("mllH)«H\I nosadens n i A (TL)(J']'O
HEEPUXIE IIPOTIVCKATUMYTHES).

OurHyansite 3Mavellls RAPTOCT) PUIPKOBUX ax BB a* 3anexNTL Bin Tapa-
MeTpa A, p Ta r signosianoe! Moaeni. JIag dockiukerua epeKTy IMINK KOXIOro

. 4 . )
A TUAX APANMCTIIR Ha o MOXITS ("I'}Hl;'li_ll')'l’))HM URITOM p()}BH!I\/'I'H Rl,’UI()I}I}U[_’\" 10O-
[)iﬁ)l}!ﬂ))}l’)" CTHTI-IK»V; P()BI‘J]}]I](_‘.(\-(O SIK [[I)]'l'l(u‘[ﬁjl BiNB 3Minl A na Jnaneiniya (]I‘I
Jotdgepernionun supasn (4.39) i (4.40) no aminnitt A, dictaemo piBnocTi

u'(\-l’r) dWw, = [3(‘)11’(W

ae p-Q0-pys

)) AW, GAW, +d H,-’g’ =(1+q)dA,

3mijacn W
(M‘ =Ba(s+ay (W5 ) /A (4.44)
1V vl
.(.2172_ =1+ )u (W1 )//A,

jpe A= u'(lfV;') = quzz"(l-\/f )
Ovenyno, um A <0, (JWI* / zlA) > Q. (1/ Wy <IA) >0 1o/ 1 TIARKE TON,
koAl t” <0, TO6TO KOS MIAMRIAYYM He CXUIBLINT A0 PUBUKY.
13 (4.37) riqausac, 110
AW daw] dat
S =0y -m)
TdA (1/1 o4
Miacrasasamun (4.44) v (4.43) i wpaxonyioun (4.39) ra oznavenns R,
MOKNA AICTATH PIBHICTD

. : (W R (W) - 2
if/ﬂ/t_ _ (e (u IA)EM(:)_)) [ )1 (4.46)

(4.45)

ITpamyekaoy, mo u” <0 0 aboonumie yn!n('mnﬂ PHRNIKY CUALRAE (1\’;, < ())‘

* . Pl
XM, 10 (c/(z a’/l) >0, ockixpiy W > W 7 vy =i > 0.

1K1



Brskopucronvioun pisnocri (4.44), (4.45) i ppaxonyioun (4.39) it vanayen-
gl I\).,, MOOIKKHE TTOKAZATH, 1010
A da”

- t=r (wy )= R (wy)] W () s,

Ocrampxs A< TOM T TIALIKN TOM, KOML 4'1' <0 L JLOXOTUMO TAKOrO BNCHOB-
KV IRERT Ha pll.’ll”(!)l&]!“ AICTIY 32 3MITIIN NOYATKOBIM KORITATOM Heedae-
THYNIH Toal T narka Tou, komt R, (W) > R, (W), ToGTo

A% o R,-(Wx )> R, (\1’2 )

Onxe., HPHHPCKAIOUH apocTaitng I(f)(‘(l)]l_llCll'l'ﬂ Diﬂ)l(')(”()]'() VINHams pray-
Ky (Ry > 0). vaemo (A a") (da” da) <

HIACYMOBVIOU BREJIANCHE RULLC, (tlmpwy TOEMD TAIC THCPAAEIL.

Teopema 4.9. Hexat mdzuxu)ﬂ/ My osxuli gk1a0aC Kanimaa Ay Ona niuni
IIK))IH()’)G. ])NJHKOIJUII mda 00.3"(3‘{!/1[11, NC CXUABHUN ()O PUH3UKY. Todi MUEMO
narKt HPONOIUYL.

1. Y npunyugenni npo cnadnud xoepryienn abcoaomiozo yrurang pu
FUKY 0guuenst A ASIMIYE INGeCMYGANNA 6 PUIUKOGNN AKMUG.

. N npunywernn npo zpocnunovute Koehiyienn &iiociozo yruxaniis
PUBUKY nidaugenns A IMENULE NPONOPRII0 PUIUKOROYO QKIMUGY I nopmihe
A1 M 36LAVYE NPONOPUII DeNeeo aRmUgYy.

Hojaamul Jocaisrennsg noxasaan, o wanedeni pesyantaty Ko Eppov
e HORBIPIOIOTHLCH 11a BIAA0K GATATHOX ]_)HHHKUIHIX ACTRIN Yy ]I()l)'l‘(_})(‘;’ll.
O. L. Xapr! gouin, 1o nee0xyinois fi 10CTaTihoi0 VMUBOK V3araauitej g pe-
avanrans K. Eppoy na sunajjox 6arainsoX pH3KoBIX akTthaty v noprdieni ¢
BIZOKPCMAOBAIA BAACTHRICTL QOVIKIUET KOPHCHOCTT HITRECTOP:, 31IKA NOIArar B
TOMV, 1O 3 11E10 PHBIKOBI aKTHRI KVIVIOTLCR ¥ (PIKCOBAINX APOHOPILISX Nesa-
ASKNO B PIBHY NOMATROROTG Kanivaay  IKaac nogidnnx gyl xopie-
HOCTE € AVKE BYSBRUA,

4.6. AOMAILHI TOCMTOAAPCTBA B YMOBAX HEBU3HAUEHOCTI:
PIWEHHSA NMPO 3AO0WAAXEHHS | CNOXHWBAHHSA

Poaras,1aTiMeMo 4OMAMNIE YOCTOAAPETBO AK € THIIOTO CNOKHRAW, 5K Bl
KOPBCTORVC ¢BUT (10,16CT 1A 11 CTIOKIBRHI Ta 3aonta;pxenia  Jlocaine
MOJIEI BULTORLUNIX PHHCHL 1 UPOMIDKOK M3CY, 110 CKARISCTHCT & ABON ILPI-
OB nepmory (rencpiuniboro) ra Apyvraro (Maubyvruoora). Tlowneno 3 ene-
MENTaPIOro allansy CHTVALT, sanpotionosatioro 1 (dimepon? (o, ubH asais
OE3 OCHOANRIX VCKANUICT MOXE GVTI ROWWPEIRII FUK0X 11 B AOK JIORTIL-
Hol Kiabkocri nepioun).

Hurt O, 1) Sowme Negative Resolts un the Existence ol Compurative Statwes Results
m Portfulio Theoty »7 Review of Econome Studies. — 975, - 42, -- D, 615 621,

®imep Ippim (1867 - 1947) BRI UMepinane bkt CLORLACT, 0M T -
UAMIC 3 YeoniT 1poticit ¥ (PIIaHCoBOT MaTCAAT I,
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Vexail Cy 10y = sbATORUIO Pis TEepiltnboro Ta MallyTimoro cnoxm-
WA, AU (C], C)) — gianosiane snauentg HyKI KopUCHocTi CnoxKnBaia.
Hepea [yt Ty BO3M@IINMO Horo 30BHITIIH A0XI BIATOBIANG JUI HEPUIOTO |
Apyroro nepionis. Todi 3aouuokens cnoxaasatia S (saxi Moxy ™ OyTH j100aT-
HHME, 1Y IbosyMi 460 Big €MIMME) DT HEPWOTo TePioaY CTAIOBHTHMYTS!

Jloxit cnoxamaa 3a Apyrid nepiod (Axuit puakacrsed 30K 3 nepio-
SOM KDTAAAIET 3A0REDKENE 34 BIACOTKOROIO CTABKOW r) CTAaMQRUTHME

£y (L4 7r)S, TaK 10 BUKOHYBATHN.CTHCA AEePIBITICTS
Cysly+(1+0)S. (4.48)
KonmGinyvioun cnirpijmowenist (4.47) 1 (4.48), aictacyo
(1+7)C +Cy () + 15, (4.49)

Croxuaat HoBuiicH nI]O”pdTH l)l)}”l CHOAH R A C[ ta C ) TaK, H[()() MaK-
anasviary xopnemers w (€ Cy) upit Giojokernosy obyexenni (4.49), a
Co200Cy>0.

Jlna poar gannmia wicd 3a1aMi MareMaTh iuero NporpaMyBatia JatifiteMo i
JArpianKIatt

}((1 (‘)' /»)—21((1, )’/\.l(]’))l]‘l‘lz“(l"r)(l—()l

Mpunyckaodl, mo B Touni otrunyny Cy >0, €3 >0 (snyrpiuniif o=
MYM), MAEMO TAKD YMOBM ONTAMAALIOCTI NEPNIOTO NOPANKY

du Oy Loy (4 50)

dC, -A(t+r)=0; 3¢5 A= 0; )

Qe =1, =(1+1)C] =C5 >0, (4.51)
A0t 1y -G -G ] =0, (4.52)

A 200 on. 00, = 0u (G C3)AC i1 2,
Yrony (4.50) MoXIA N0o/laTi vV pUrasu
ou QU
—b oy,
du oy,
RICIVHITRIOE MR Slarpaioics A
Vp:nxnnymwu, no a neeat (4.50)
cans (4.51) v pnrd

(4.53)

>0 (0u 0 9C, = 0). Mosira epeny-

JI (1 )C]+Cy = er)y 1y (4.54)
Pintaroet (4.33) wiloMe sk 3akol Diepa s BONCRIOINOT 341 Cnowie-

| [ du D('[ y
B saoneprening. Bupag 2= 1 DA T TPABYHDIO HOPMOTO

du - 9C 5

aacornx nepenar (racon MIUIEPa BUMATAc, o0 157 TOPMA JLOPENIoRATa pe-
183
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anpitidl nopui Bigcorka). [punyvekaiow, Wo 1 € CTPOTOI KBA3ivrnyTow dhyHK-
Mew i ppaxenyoun, wo obmexenita (4.49) ainifne, seranosmoenmo, mo (4.33)
1 (4.34) ¢ necOXiIMU i ROCTATHIM YMOHRAMM 1CHYRANHY €HOT TOMKY 150~
GRJBUOMD MAKCHMYMY.

le)ﬂ)lllﬂ (4.53) 1a (4.54), mo vugn mmonb OIMTMMATLIN PIBI CROKMBANTS
ol i C). JaNexaTh Bi napaserpis 7y Ta . JOCHKCHNA HIGE 3K HOCT!
MOXUA YII)OBLCJH RITATOUTUCD SO CT']I!;'I&DTHOI'D Elllélfll.’iy ﬂ()])HSIIHJ'Ih![(')I CTATHRKH.
[fanpHraan, TEBAKKO ITOKABATI, 10

] 24 0% -|
(14 9y === +r i
oC, _ () 9C,3C, ( )a(;QJ

]
ol

(4.35)

52 2 2
d%u 9“u 2 0%u
LY (1 +r)-Ll (1) L
aC} )dC:OCz aC

3naic noxiyuoi €, 7 aly, Baaraai kaxyum, uesHanaueinii. Oaax 8 ymonax
aC;

Q% Sy 3%u _ 2w W>
3)(,‘,2 <0, 1=1 2, 8(']8(_72[ 5C5aC, ) 2 0. (4.56)

3a X npruvinens i3 (4.35) vunanvae, uo (3C 73/} > 0, ToATo 361M,-
therns Tt‘l'l(:‘")i!li)lboro /'10,\'0‘1.\/ neae ;10 3OLLICHIA TCJICDI‘“.““JUFO -
BAINIA.

Ak zasiadigocs punge, 3 npiywens du /0C; > 0 prmansac, mo A >0, a
O1e, B TONMUI ONTHMYMY GI0/oKeTHa YyMORA BUKONYEThest 3 pislicTio (4.54)
Lle, y cBOW yepry, Beie 20 1010, 1o Hepisuicth (4.48) BUHKOHYEThEA 8K PIBINCTD,
THOTO

. ou
HCHACHYYBAJOCT] | 5 > 0| Mokna AOJATKOBO NPUITYCKaTH, 1UO

Cy - Iy +(1+7)S (4.57)
npiy Cy = Cs.
3 ymonk (4.57) MOXNA PO3LAAAXTT KOPHCHICTh CHOXUBAINA GK (hynkiiio
PInISE 3a0H1/0KeHA St
u(Ct, C-z) =u{ly~8, 1, +{+r)S)=T(S).

Toni cnoxnsan swxe pbupar § vax, 1106 Maxcudayrarn [1(S). Biano-
BEUE YMOBG OJITHAMATBUOCT] HEPIOTO INOPSUKY MAC BUISL

v au au
(S B e (M) = 0.
(5°) ORAAARFTsA
HLO J1ac¢ 310BY 3aKoll d)”“C})Jl (/ 3'3) Bpa\(OBVIO‘iH, 1o

I—'(S) () “
1
HDIE IPNANIENSIX (/1_5(3) I"(. "> <0, Tax mo (4.33) si3uavac yeobxiam ji
JOCTATHL YMORY LIHNOTO TAOGAABHOTO MAKCHMVMY.
(84

T A e ”J

VECAEND TEUCP Y MOACID, 1K POSTIAIACTHCS, [ERMFHAYEHICTH, TPHITY KO-
", o Md]l()\ T]llH ,,U,)Xl,l 12, e nNon 5114\”1‘“( 4 napaxysainisM Bi e OTKJR, € Ite-
A, TOOTO € BITAJAKOROI BEANTIIOW 31 wiavmerio poanotiay [ (1)
[1o/061ma HemisirateicTs AoX0AY [y (1A34BACTHCA PHIHKOM AOXOAY JUTA Cfid-
ANEANA. BOIWX IPHIVIeNHsX a1ofiBana Gynkinig KopucuocTi cromKHBada
M BT

Eu(Cy, Cay=E{u(1, =5, Iy +-(1+7)S5)

= [l =S, L+ () S) Iy dly =9 (8), (4.58)
f

Al - npoMpKoK siadens I
Crnoxusad miGupatuMe omTHMATLINT PiBelb 3a0UaIXCIs S* Tax, mo6

saxeHMayeam ¥ (S). ¥Mosa ontumaasyocti y (? )= 0 Mae purasg

du du
E[ac‘ ~( e =0

I MONKEe GVTH BCPCHCaNa K
du
Elac s
L =t+r (4.59)

He ne mo e, sk pepcis 3akony Oiepa f4as BINAgKY HEBHIHIMCIOCTI.
R()]Ia o3navae, MO (_'Gp(‘_'IH}T l'])illlll'-l]lll ”O])‘I‘d HYaropnx IICJ)('_'I!'H HpILE 1GR3 a-
nenoen |E (Qu 2 aC,),/ E(du s 0C, ) =1 aopisiioc peansiiii nopyi BicoTRA.
 vmoBax (4.50) npy1a noxinna

Y'(S )_ '-j))(f: 214 1)=

du ()u
(S 1
oC a(,2+( +)) (Z <0,

T4l Uo (4 39) ¢ YMOBOIO CIUAIONO TANOAIBIORD MARCHMYNY.
[IpumycrimMo. o {1y Mae BUrIsa

L=T,+Be B>0. T, = EJ,), (4.60)
A F — BHMIIRAKOBA BETHUIHA 3 UVALOBIM cepesniv Fe =0,

5. Bitsramino

Savsaknso, mo npit B=0 neynsuaeiuets amkae, 1y
tPVHKUIO

O(S; 1y o v, B)=1£0u 0C,) “E(du.dCy)| -1, (4.61)
Fom -
90 _ | g B gl _ 0, _.q.):fzx___]_
as ‘Ebcz /Jb! acy A r)&)C'ld(T.

P N . -1
R TR TR o) 9)21 | { [ an |
k| 2 E - =t {l+7) L) = |
L ()(,1 ] !_ ()(2()(1 ()(2_ _ A(Z )‘| (-16.2)
i85



b ~,)—? >0, Aanadeins S €I MHITOM BHSNAMAETHES TTCPETHIIOM
{

O -kpnBOT r-ANHEI, T 3LTAE PIBEND CTARKY &

it 00y TTH PEsyALTATIR LOPIBIIATILEO] CTATHIY MOKUA NOKAINTH, 1O
. ~2 ]
18] (o N | 0% ( Ju (2% -y -
TV E s |E - E E E \ <, (4.63)
a7, 9C, 9C2 | ¢y Lac ac, 9C,

06 O VA T B LV Ju (82 “{ du ] .
A=A E / I3 2 > 0. (4.64
ol l."a()J {d(aa(ﬁ F(ac J L 9¢2 J [(‘)C ) 20 (6D

Omxe, s6upmenst £y abo enan Iy asomye Kpuny a(S5) Bz, WO 3VMOB-
JIOE 3POCTAULS ONTIMAABUOIO cno«maamm ST oaK ue nogasaio i pite. 4.7.
Tomy 95, d/ >0, a 35,97, < 0.

enaxico 1101(4\';:-1'”[, o

EAY P (142 9*u

ol F dC2 JCaC, )

Ele) 9% -t

L =(1+NE| -5 :

ar, U E ) 5Eae, )

Foay 3 npimyviucnn (4.56) § nepisoctt y7(5) <0 snnansac, o

JC, QS8
~=t s =0,
ETARET}

TOOTO 3OLABUICHINT TCHEPIUHTHOrO JIWXOAY NIRBHELVE TCRCPIMINI crosxsinaling
TA 3AQAPRCHNA . ”,t‘ Be;I¢ O TOro, Mo rpamdaia CXILIBUICTh A0 CTToXKYBAuN4d
FORNTL Mk 0 14 1 yepes pisnictn (0Cy /o)) + (a8 /0lp) =1

Higpaxyrox jue
TP
[E[ on | > 0.

20 _ J,[ D ):[ S
a | TleC, )T aGac, 00, /lf

; I)U ][:
Oree, 1pn séuneiin © @ -xKpusa (;um puc. 4.7) AMHUVETHCS BTODY, AK

-1, oMY GC3NoOCepenhe ePerT A6LALUICINS £ ¢ nernauanedity. e norpe-

Gy U JWOMLTRORITX LOCALGKCIH, BEDTOBINTOT TOPMUSIALIOT CTATAKD.
JUrpepenttoion (4.64) sa amnton 3, orprsvero

90 o du el Bt e 2 0t 1{ 3¢ }
N - l[{(‘)c:._) J"f\&)cf@'@ f} l'[3C'1 j| e JJ L(ao "

1§ i
[ n '
b 13
()(
MANIMCMO (O TIP) < O, Tax e © sxpuBa o pne, 4.7 0y raeiLes B npa

sOiabenn B, toGro NOIIT Ha SADNEYUKCINIA 3poCtae PN niiiuw i pisi-
156

’\‘ r\, =

Hpnnyverama, 1o

.

) T} .-

<_U;E(-i.—“so. 4.6

| 3cac, (4.65)
\ )

KV IOXDAY, 400 30iabueInts ne-
MLINANCHIOCT V0o MSIOVTHBO-
1O JOXUMY NPUIBONTD A0 3pO-
CTILNTE SA0ULASDKEN D,

VuoBi (4.65) BlairpaloTb BaX-
mmy poJbL Vv NOPIBISIbNIG CTa-
pini. Jlas noscuena nux yMon
MORIEL POITIYTH GyIKNo

. 2’u(Cy Cy) G,
N.’I (( T (12) = - c 2
72

d
|/811<C1,F2w
NI

nogitny Ao Mipt Eppoy — Ipatra abcoToriore yRukunis pianky 3 TiC1
PI3NKRNCIO, B0 BONA 3AJCKNTh R BOX 3MIIN (,‘ i Gy
BHARSHCTLOS, TUO YMOBY

Pue. 4.7

R R,
e <o © 5 ()
3, <0 a0,

taGeaneuy 10Tl BHKoanna iepisocTesi (4.65).

Posrasneso RINaZoK, Ko AOXLAN 1 T4 J5 BUINAUENO, ¢ PELTBIL BILCOT-
xoBa cTanka r {«JopMa Bpo».uk)») € MENHANAYCHOLW, HAPIKIG Hepes indis-
1o (a60 <roroayey). Hesnanayericts eI 7 DasuBauThen PHIIKOM Ka-
STITaNy, M BiIMIRY Wi PHBHKY AOXOAY, POSTASNYTOro mnue.

[TPUDYETIMO, O BHHAAKORA BCABYUILL 7 Mac Burisil

P+ ¥ HRe, B0, T - Ly (4.66)

e £ — punajikona seanumia (E€ = 0) s uuabnicrio posnomiy g(€).
Braxarnaero, wo > -1 Ll ekuirasenrio npsivine o

p=1v7F4Pe>0.

CHOKUBRY BNOUPAE PIBENL 3a0IGKeNIs S, oA MIKCIMIBYBATI €10l
RAltY KOPHCINCTD

E{u(l =S, Lot (1+7 +Be)S)}="P(5).

Toat VNOBa OHTEMANLHOCTY HEPHIOTO TOPSIKY tl”(.&‘ )_— 0 nMaTiMe BIaA

IBLNKI
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TaKnM KoM,

—————— T - ] =¥ - T, (1()7)
;w E(au, 9Cy)
-1
du -l du ;
- F —— Ei ¢
B[[(_) J 30, (4.68)

Fipsianil utaApaxynox ,-'[th

( ) E t) 11\]_- (p—dill_’_ IP/pZ_(Z)"J\
", ( (:‘.:A )|| ()C1a’-") L u J

\

3 ypaxymimnian (4 56) 1 au yyoms, 0o p >0 suwia W0, Tak Mo piaier,
B PasKE ilu)()m,mw VI0CTATING ¥MOBY CANONO FHobLILIoro MakcHMyMy.

Ocrinyioy Ft L‘—(—j” 1< 0. yepes (4.68) JuyBaknyo, uw nouome 1

Jc 2
MOXE ('_\’T]] lll'l‘("pllDC‘T(;BH!I(" AK <«iMaTa 3a |')H.’§J-II-<>>. T()My NMOBA OHTHMYT6H-
noctt (4.67) o3naac, wo B romL ONTHMYMY CEPENS TPATIIGNa HOPMA Yacn-
LOY HEPCBALY 1IPH PHSHKY KaniTany JopiRimoe edekTusnil ¢Tasi mUCoTKy,
IO € PIZNRULIPTO CepeDThOT CTARKK 1 <TLIATI 34 PU3BNK» , Tobro 7 - T,
Hosnaaumsum uepes @ cepeiino Fpdigyiy Hopyy SacoBoi Hepesarit Hpi
PUINKY KMNTAAY, MATHMEMO

. A \ i - 4
g’_@: gl O ;[ O gy V| Qe )y L 22 2%

( du ]
e T” |
L

3 ovpaxvualtas upuyineis (4.56) Ta >0 goxomMo HHCHORKY, 10
(00 7 38) > 0. Onrnstawannint pisens 3aonrgokenit ST oapse pusicy Kainra-
AV BH3NAYAECTLCS NCPCTINIOM
O.7-1] @ O-kpupoi Ta (77~ 1} -kpuvol,
SIK J1e 3o6paxeno a pHe. 4.8
(npu uboMy a1ex d (7 ~1T) - IS
MOME 6V T R0 10T, 160
Bl esimn). Bhaveinnd 3uonla-
JUKETI TIPH PHSKY KATasy
ST 3amEAN MIE, K B\ MU~

e ——

BAX BHANUPHOCT! .S‘”, OCKI -
Kny7-—T<r.

MosIIa POSBINIYTI NOpIk-
HSLILIY CTOTREN POSY s oY
AU U CPeHINIO R HA M
Vot oitrinsasishocri (4 G7).

Puc. 4.8

tRE

Hacysonyiodn HnK:m,u:lle BUULE, CHOOPMY MOCMO TR PREPAEHUN,

Teopema 4.10. 1. B yMogat pusuky onxnoy Npu HOSHIHANCHOMY MALEym
uniiy dovodi, e nory’y.w)-zo_uy 3 HAPOILEHIANM G10COMELG, NPAGUARIUMU €
i npr)noamgi}"

G) a0 (avuenns MENCIUHROL0 OOty AYMDERINE APOCIUHII MENEPIURLO20
CNKRRUYNIN L menepIunLY FAOWAOKONY, epdiuisd CULABNIcs 0 CRoMU-
acriz aexmn ¥ wposiexy (0,1);

03 sdisuciont cnodiganoen anauerin aaliibymnuoio HE3810COMIGEO20
AONDDY INMCNIYC JNOUADKCHHA

B) cehenm aOLIBIeN S ¥ dad 3A0Wa0KENh C HPEUTHAYCHIUM

O O LABILUNA HEGUIHAYCHOCMT U030 MANDYMHL000 GERsLICOMKOB0L0 Jo
vy nidaauye seowadxenns y npunyuenisy (4.65).

(). B ysosax pusuky Kanima1y, X0 codska 1 e HeousHAUeHo, 30 L1niieN
HA MEQUINANENOCIHT IMCNIBYE 3A0NAD K NHA.

4.7. EKOHOMIKA IH®OPMALIT: ACHMETPIfi iHooPmALiT, .
MPUHUMIT <~AHMOHYHUKIB», CHTHAAI3ALLS, 3BOPOTHA CEAEKLIA.
3ACTOCYBAHHSA AO CTPAXYBAHHSA

Fia upobaesy sndropmantiinet aciMerpil B ekoosMind Ta i mi1aus na nosce-
JHINEY CKOTTOMIMINX ATETITIB 1 pHMIKS Touapin YUEPIHIE 3BEPHYE VBACY aMCPHKAll-
Cerii eronomicT JUkopiok Axepiod!. 3a A0CTUDKCUTN 1600 IITARIL Hepes

TP W CATKA POKEB BITE OTPUMAR IIo()cmm bKY YPe10 3 CRouoMiKi (2001).

Acumerpia indopManii -- ne CHITVais, Ko oAl FPYI arelTin BOso (it
HCOGX TTOI0 st BeAeHT A ¢npaB indopsauico, a jnma — ni 3 ich vossidi
G FIOCKOIATION KOHKYPEIIUT, KO 11 gU3NaMAIOThed ITOABTOM T HPONo-
HIEC1O | TOUINO RFUIOBITAIUTH A RTCPITHRININ BICEATKAM, TOOTO TOYNO 0pe-
AN0TL PQOPMAITIO TR0 ITHX AACIUIKAM Ta JTOXKYINAM Onal, ¢ RUNLIKOM (-
NOTPHWIOLO PO3BOAIAY dupMail, 0 4a¢ 3M0ry ehUkTigno Koop iy iaTi
CEONOMITHY SUESILIICYL. (O1aK ¥ UHCHOCT] CKONOMICTIE 321eOiTp 1010 CTiHKa-
WTHCS X HEPIRIOMIPITUM POINOALTOM TIpopstanii.

Ao Axepaody yirepute HocTarin npobaesy acuMerpii iopantd’ na pun-
Y, 0 NPHIBOITE JIO 3ROPOTAOT CCACKIT — BIATHCNENND 3 HbOTO SKicHnx
TOBAPIE TORAPAME 3 DPUXORANNMY Rajamy («aUMOHIUKaMKI> ). Posramiesmo
J0KAAaULC ”]'J(_)(SJTEM_V <ANUMONUYHKIR> (J]()I'&IIJHX I'()HZX[)!H> Ha l)PII!I(_\f OO LRy
T4 OKYIMBIL BUKOPUCTANNY ABTOMOGLTIR R YMORAX, KOAY iCHYIOTH AR Pyl
aRTOMOGINTE, 46COMOTIO OTBIAKODY ZORNT, A1¢ ICTOTIO BIAMBNT 32 SKICTH).

Hlexail sxicii asroMo0ia{ npoAaBamTHMUTLC S 30 cepesinoio 1o $ 20 e
JORYDYRATHMYTRCA 3a $ 24 Tue., Heaxieni (3 rpuxosatiuss Baanu) - npo-
JAETHMYTHOS 33 8§ 5 TUc,, o KRyavearimyrees 34 § 6 the. KU AKiCHsK ap-
TOMOOLIB T« IIMOUHKIBS JIPHOTHAI0 0TAROBA KIABKICTE, O cepeis eroal-
pana R Ep o pesiasnoro asromo0ias 448 Noxynus crattoritia 6 $ 15 myc.
(Ep =05 - 24 +0,5-6=15 1mmc. goir.). Oanawesa $ 15 mie. axicun arro-

_Tx-l_.k-;'_rm[?)_.l:-f}_. The Market for Lemons: Quantrune Uncertamty and the Market
Mechanism .0 Quarteriy J FEeon - 1970. 84. - P 488 -300
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MOOILTI HE HPOAALATHMYTLEH, OCK LI IXHI BARCHMIA! T3UIMHMYTh HA HIX CaMi,
TO0TO ucped iop Aty acHMETPIIO HAa PHIKY JANBUIATLCA HEPCRAXIO HE:
sxic ropaps (WPHHLMI «JIHMOUYHKIB» ).

Y CIUA denosen i npunnuny <ansonuikinss Habyn ocobmroi roctpoti
vanpuxint 60-X - na novarky 70-X poxiz XX CT. 1Ha PHNKY BRKOPHCTAHILX
ABTOMOGI A, NMOKH MACOBAHUIT IMIIOPT SHOHCHKNX agromodiain v 70-Ti poOKHK,
CCPE/L IKIIX BYNO0 MAJO «JHMONUHKInS , He poan’sizan irpodiieaty. 3sicno, (heHo-
MO <JIHMOIYUKIBY 'IPZIIIJ‘IHC']')}(IH IHa ()'dl'il'l'l)(')'x FHNERN PHIIKAN. 30]\'})0:\!51 Y C'l'])[{?\'_y-
BAUHT HeH apmuii Gpirypye aX 2pOpaTHA CeneKiin,

ITpoGaera acumMetpli indopyanil Mae pizgoManithi HiKanl 3acTocyBanyd.
Posraanesms npucaan, nos's3annsi i3 cnrnanasst va cnruadizauien. ono
PHUKY BHKOPHCTAMIX aBTOMOGIAIR, OLiHKa asToMOGIAS aBTOMEXAHIKOM (HIHA-
aaye nipo gaxicrs Tosapy. Koau rakuit cpraad icnye, 10 ida gkicHUX ToRAPIB
spocrac, Ha punky Moxyts Oyri vjuiovacto sk nolimpopmonani, tax i neno-
Dopyovaiti BOXYIHUL. 3 niROM Yacy Henolipopsiosasi oxYIUL MOKYTD
AURHATICH HPO JHAUEHN CHIRAITY 3 1H, OCKITbKY Wil MOCTy 1080 Ri106paxa-
THAYTH NOBHY 1nchopMartro npo ronap (Y npHiyLwenni, 110 ¢ BoJut, K1 Kyny-
0Th MoGHY htdopMauito). Tenye 6arato 06CTABHH, 32 IKUX CHIHAT 1DO AKICTH
TORADY NPOLUOBYETHCH eK30renno (30sninmmbo). OninoRBanHa asToMOGI A3 Me-
XAHIKOM € (XM FIPIIGIAA0M,

ICllyIO'l'b TAKONK 06('.'['2.1[!1]']111. A sIKHMNX CIIrHaa 111)() TOBAP HNPOHOHYETHCSE .V‘IZIC-
puKaMi pusky engorendo (ro6ro wryrpimnko). Takitil R (OK NasRBaETh-
O3 CAMOCCACKUICKY. SIK NPHMKSAA MOXIA NABECTH PHHOK Npani, ji¢ ocuira
WICTO ¢ BAKIMARIM CHTHALIOM BPO KBIAIDIKAW0 1IpalliBHUKA.,

[Ipimycrimae, wlo naiiMay Jia pHBKY 1P HE BHEBHENHIT Y HPOJAVIKIHEITNX
SAGHOCTAX NPAUIBIMKIB {Le AOCHTH THIOR CHTYAWiA) | MO € ABa THITH Hpauis-
wikis: A 1 B 3navenna rpagianol NPOAYKTARHOCTI KOWCHOrO NP BHIIKA
rany A Iopivnoe ¢, a npamupinka iy B — g, nipiyomy a2 < ¢, ITpuiveri-
MO TaKOX, O HATIM4Y HE MOXE ()(:'SH()CGPE,’U!))O OLliI'Ill'l'H 13619) IPAIIHY 1pPO-
JIVKTABHACTL A0 (DaKTy HMafiMansl i BHKOPHCTAHM Npamiriyra. Bnaiaruyce-
MO, (O HaliMay HENTPadbE AU PH3Ky (TAK N0 RCE BHIHAMICTHCA TIAbKH
IHQUCHRAM TPAHHYHOT NPOAYKTHEHOCTI), 3 YPAXYBAHHSIM MUHYIOTO AOCBI;(Y
icnye cusbHa Xopeusuis MK 3a0HOCTSIMY HPALIBHHUK2 Ta PiBHEM HOTO OCBi-
rv. Hexaii napricru ocoivn npeiiopuiiina phgno ocsiveyocTi i, tak wo C, = k,-g/,
I=A, B.rpuorsy k> ky.

Takud ynnoM, ocoba 3 MCHUINMI 3AIGHOCTAMI NOTpebye Oiabiue KomTin,
DK (')(_'()(L'l 3 ()i]lbll“l.\'ll! .l,"l)()”()(:’l'}IMH. B JocCsHrenus 01010 it TOCQ CaMoOro
pinust ocaivenocti gy OCKiALKY ¢ € BeANYITHOI0, AKa Moxke Gy onitena (Ha-
MUPHETAA, CHCLIANBIMM TCCTVRULIAM ), HATIMaAU MOKE HPOUOHYBATH 1 PailiBHU-
KaM PIBCHD OILAATH, Lo 3aAeKUTL BiX IXHboro pinxs ocrivenocti. Tlocrae
JAMBTOHISE W5 MOXC HARMAY VCrtimnn AepeHuiloBaTI HPALIBHNKIL 34 TXHiMLY
BUOHOUTAMIL, BIIKOPHCTOMY SO MM 1XHE PIBHIT OCBIMENOCTi?

M. Cricre! nnaxkae, 1o 308D NO31THBIA [T ICHYE PIBHORArA CHTHANIO-
BAHHA, 32 SIKOT CHIHAM | BILIATKY Ha OCBITY € AilCHNMM BUTPATAMM HA CHTRA-

‘:ifL»l‘;1<.'Z'_miJoi» Market Signaling %/ Quartelv J. Econ. - 1973, — 87. — P. 335 --374.
100

aizanin, Hafiansil 1pasHyK TOmMIHCH POBUISAATS CeOe SIK Kepeao iHdop-
MATUT, THO CHENAIOC, | BHC)H]TA(Z ciriiacly, NG Mill((’lINi[i_\’f!Zl’l'lI ])i.'SH]\IlIO Mix
CILIUTOIO, KA TIPOMGHYETHOSE, Ta BIAATKAMI Ha chrnasizanio. Hoai6st piaxig
M. Cnene sycrocoBye rakmK 10 InppIx T gdin,

Y HOAIABUIOMY OOMCKUMOCS dOKaaduimuy Qo itdxe)nam acurempii
l.'l.’/)()pﬂt(l?{lli., HPCBENMNEHOI AKNUUNLCNI0 1 H[)U(j.-’l[}.‘!()l() MOPLABNOLO PDUSHKY
tKGUMICKEMT CMPAYOBUT PUNKIG,

SOl R oL A3, pOSIIBIIEMO arenTi, SIKIT POIMIPKOBYC PO KYNIBHK) CTPax0-
noro sesica. TIpduycrino, wo ¢ swa crang npupoear Sy ra S, , inpu §¢ arent
MAC BTN B, @ npr Sy Bin fHe 3agHac sYpat. Hexalta - nouarxose 3nanen-
R AKTHRY, K BiH XOUE 3aCTPAXYRATIL, X — CYMA BHOAATH CTPAXNBOT KOM-
aanii (eTpaxone NOKPHTTS), y BUNALKY, SKIUO CTAHETHCs ofist Sy, a P —
tipemis 3a Nofi6He cTpaxysanns. [Ipunverive Takox, Ulo areRT MoxKe snéipa-
1§ PiBEHDb CTPAX0OBOTO HOKPMTTS X,

Ma sisaniny six 1. 4.3, ppUIyCrRardMeMo, Mo areut MOXe Bannar na
AMOBIPHICTL BTPAT 7 IPCBCHTBBHOIO NiSIBIICTIO BHTPATH A FKY 2 BEMIDIOIOTHCH
5 ponax, T mo 1= 1(z), upptomy 70 < 01 17 > 0. Bradkatuseno, 100 surpia-
13 H4 IIPCBCHTHRAHY AKTHBHICTH CTAHOBASThH OJIHY FPOUIOBY OBHIBTO 33 OHHU-
o i mo CTPAXOBHK RC MOXKE ('I'I()("]'(“])']I"d'l'!-l 2. T().-'li ]](‘j)(‘}l APCHTOMOIOCTAE II[)()().'IC'
MA BHOOPY plUteHHs B notepei {m(2); a—b-2z2-P+x, a-2-P).

Haneaeny BluLe cuTyaniv, 30KpeMa, MOXKIA INTEPNPEeTYBATH 9K CTPAX Y8~
st 2RTOMOOG1 3L, AC TIMOBIPHICTD CTPAXOBOTO BHTIIKY 33JTEHISTH B PIBMST 2(s101%-
HOCTI UTEHTA, CIPMORBANOT Na 3a061raHHs NOAIONOMY BhIaKV. Actunerpis
ipopranii NoAAYaE B TOMY, B0 ATCHT 3HAE PO TAKY AIAABIICTL, i@ CTPAxXO-
RBHK  — Hi,

Arent nosyuucn BNOPaYH pracyh crpaxynatilid N, Cnovarky Bill Mag -
JEHAITH CYMY Z 1PH KOXATOMY 3a7larnoNy X, 1o M.'&l(CHMi.)yC o1 o (‘H(),'[i)lil)ly
KOPHCHICTD

o2y~ m(u(a-b-z2-P+x)+(1-n(2))u(a-z-P)

npu z 2 0.
YMOBH NEPUIOTO NQPLKY OHTHMAJBIOCY TYT MJOTh RIS

do(z”
—q-)[l(T-) = n’(z")[u (o)~ u(ay)}-

—{J‘L’(Z;)Ul(ﬂl )+ (1 - ﬂ(z*))u' (a5 )J <0, (4.69)

(do /dz)z" =0, 2" >0, (4.70)

e ay=a-b-2"-P+x ay=a-2 -P.

Jxuwo x =0 (Bumagox nomnoro Hokpurra), 1o u(dag)=u(may), ToMy
do/dz <0, wo aae 2 =0 (rpavnynunii ckerpesyn). TakiM UKIIOM, arCRT i3
HORHHM TOKPUTTSAM HE 3REPTAE VBAIY HA UPEBCHTIRBHY ASAbRIicTs. Takox i3
cnipsiauowernsa (4.69) surmanpae, mo d@  dz <0 A0 AeaKOr0 T, MeMInoro
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aa b, koan 27 =0, st vux x, no aaete 20 > 0 A onmMyM, yyosy (4.69),
(4.70) snoaarsca Ao piorocrt (do s d2)=0. Tomy

ﬂ'(z‘)[zl((ij)—u(@)] = n(z‘)u'(a])%- (I ~ n(z‘])u'(zzz). (4.71)

lle, y cBOI0 uepry. o3Hauac z° sk Qynkilio x, Tony 2 = 27 (), e npunye-
KACTRCR, L0 (_7*) < 0. 3aysaxnMo, mo npaMiil mApaxyHoK j1ae

( Y [md” (ay) - i (ay)]

P ) SRNDNIPISEI S ol o P v 9 _ ‘
{n"(ula )~ u(a))p+ {ma (o)) 4 (1 -m)u” (7))

A BHAMCHHUK 3aWKAR BIUEMHUA, A WHCBARBIK MOXC BVTIH J0jaThiN 260

B EMINIM, OCKIhKH T < Q.

* .
IIpatyutedng (z ) < () 03nQEeG, M0 AFCHT MOXKE JUDKYBATH pisens f1pe-
. . £ I
RENTHEHOT AKTURIOCTE, KO CTPAXORe NOKPUTTS spocTtae, Armo z () =0,
TOGTO BIACYTHUA HPEBEHTHBI JIAILHICTE, WU BNOBLLLE CTPAXOBONY NOKPUT-
Ed

TIO X, 1O (3 ) = ().

Haraaaemo, 1o 27 € piBHCM akTHBHOCTE A KOXHOLO 3Havenns v, roGTo

B M o - . .

27 = 27 (). skull musHadaetses vaonaw (.71). Toai aredr subupre pincub
HOKPOTYA v, 11O M lK('H'\H'}\( CIIR); UIU‘UI) RO])”( HICTH S8y 2 0

llexart lJ =P(x) BIAMORIIHL CTPAXODS NPOMIS. 3 yPaxyBaHISM TOFD,
“
mo 27 =27 (x) va P =P (x), onoxinaie kopnaiices crac Ppynrnico 1, 10610

W (x) n(z* (1)) N((? b= 2T ()= P(x)4 .r)+
+(I—n(z*(x))u(a—f(x)~P(.r))).

TuaHM TIHOM, MACMO JPYIV 330V areHTa, $Ka NOARTae v un(op: X, 1o
Makeunisye W (x) apie x> 0. TIpnivekamt, mo ¥ T i ONTRMY MY MIRO-
Hycrbest viona 1 > 0 (uyrpiariiil onTay ), OTPHMYCMO u‘m,mp'rn»\-' VNO-

1i

BY HEPHIOro nopsiky (.xk) =0, sika nadynac BIrISLLY
[ (ay) + (1 -1y’ (2,)] (4P 7 dx) =
=1 (g )= [ () )+ (U= m)w (ap)) 2" 027 [ulay) = u(ay)]. €4.72)

3 ypaxysamisest (4.71) ovrani jna waenu npanol vacrmiy (4.72) Mot
HYNhOAY CYMY, UlO 2ac Pisnicih
fl 2 ’ : -1 -
—[l- = (ag)|md (o)) + (1 —T!))l/(()‘-))] . {(4.73)
(X ) =
y[l(l][() CTPAXOBIIC MaE MOAABRICTD CHOCT(‘PiII‘(I“l-} &, TO CYPaxoBa HPCMiH
HUPHINATUETHCH BLANOBL, IO HO 2, 1O BIJINBAC Hd T
Ito6 nupyirty gpobacMy B yMOBAX XOHXYPCHUIT, NPHIYCTHMO TAKE! B
AFCHTI € RIEHTIMHBUMIT B FOMY DO3YMIIN, 110 BOHI KYNYROTh 0 HAOBY KITLKICTh
CTPAXOBHX NOCAV TPH ST3HUR LURAX | 100 KOHKYPEHILSE B CpANYBamii HpK-
ABROANTH JIO HYTIHOBIX CIo i nannx Hl.)l]f)yTKiB, ro6ro I(()}!l(}’]_)(‘]l[lifl ABOIHTL
192

HPesil J10 ARTYAPIO cnpaBeannoro pinma. Toui —n (:(* - P)+ (1-m)P =0, abo

p(f) - n(;’ (x‘ ))1 " (4.74)

Tomy P =mn+1" 2" 7. ITigctanssmu ueil BUpas v aiBy Maccuity piBROCT

1.73), Aicranemo

A g i’ (ay ) [ () + (1 = n)'a, ]—1 = ]:)(JI‘ ) (4.75)
o D(x)

C TPAXOBA KOMII anix He 3Hac, STKN# DIBQ'H.\ npe BCHTHBHOT dl(TlII)IIO(‘ll l!ll()pdﬂ
i1 wiient. hionl 3anepevyerhest. WO KOMIARIA, CHOCTEPITAOUL X, 3/IATHA OLIHITH

e (\.) i, TaKliM YHHOM, BCTAROBUTH B.Ul]'l()]ll,’llly IliHy 33 OJIHHBILO CTPaxoBorg
HexpnTTs . Oarak el apryMesT He CPaNboBRYE, OCKIILKY KOMITAWIA 3HAC JIHLe,
CETABKR CTPRXORUX Nocayr (Y Tpowax) BOHA NpoAac KaiedToni. Skuio xoMmna-
115 30 bLIY RATHME NPEMIIO 33 0AHHKILO BIATORIAMO 0 X, TO PAHIOHAALHO O
IUTIEWT ABCPHETHCS A0 THIOT KOMTIaHIT 3 KPALLMMM VMOBAMU Uepes TIPHITY eI
Hpo ]((’)Ill(yl)t‘lI'J'IIlC')'b CTPaxoBoro p(()ll(y.

[leonTuManshicrs KOHKYPCHTHOCTI BUUKKAE 4eped Te, u KOHKYPCHTHA
NPEMIR 34 OAMHUINO CTPAXOBUX 10CAYT df? /dx Mae 6yTH OAHAKOBOIO jL14
FOIX ICGHERTIB, TOML K CYMa 2 4051 RUX € Pidnoio. OCKijJbKK CTPaxona KoMia-
i Me 3HaE PIBHS 2, BOHA NP0 KOXILY ORLIHMIIO CTPAXOBMX NOCAVE 33 TV
camy LNy, erariso, p. Tigerayswn Ty {4.74), matumMemo

p=n= 1‘)(1*)‘ (4.76)

3ayBaxaIMo, THO T MeHute, NDK Rupas T+ Az a7, sanucanwii niropyt y (4.74).

NONKHT Ha CTpaxose NOKPUTTS .r,

ockimnkit < 01 2% < 0. OTKe, IPUIYCKRYY, O NOTHT D(Is), PISINBINPE

][)’(’,'] LCH, M3C CI]ZI_}UIH].-'I Hd X, »\’CTZUI()BJIK)(".\I(), MO NONMT Ha CTPaxyaniss Mae
Gy G, v pnadenuil y (4.75). Tarliis 9010M, KOIKYPEeHTRA PIHO-
B MOXKe OYTH CXAPAKTEPH30BATA NCPEBHPOOHILUTBON CIPAXOBEX NOCHYT.

Y upo6aeml, 1o poIriaaanacsa, arcHT agal piseiib CBOET NPEeBENTHRHOI Jistab-
HOCT 2, & CTPAXOBHK — Wi, Lle npyIBoiiio 40 Toro, w0 crpaxona npemis ie
IIBAAA HA piBeHb 2. [Ipy UboMY KTHCRT MiT BUOHPaTH Glabil HHILKI PibLi
HPERENTUBMOY AKTHRIOCTI B Pasi 3POCTANNA CIPAXOBOFO NOKPHTTS, TO6T0 CTPaxy-
IS CNONY KO AreIrty JI0 WIBbKOro piptis z 6e3 3Mint npemil. BHaCTAoK
YOUO CTPAXUBA KOMITaHIA BTPadaIa Ipouli. Take SBuILC Masuuae e HPol.te-
MO MOPAJTBHOMO PUIKHKY. Baxmny poin tyT Bidirpae acsimerpist irhopmartii.
Y punaigky, Konyu CrpaxoBa KOMIARIA MOXE CHOCTEPITaT 2 i napilnar crpa-
,\'OH'\" TIpCMi!O ﬂ]ﬂ]’l()l)ijl]'l() No 2z, 1'1])06.-‘1@)\13 MOD.’\H!;HOI'() |)1131H(_V HE BHIHKAC,

o6 ne wimmkana npoGiaema MePAALHOrO PI3KKY, HPOTIOHYI0rLEs JA CTI0C0-
Aix nfl. 3a nepuiMm — Tpeba 3aCTOCOBVBATH S1C 1HOAITHICY HCITOBIE HOKPUTTS
BTPAT, 33 APYTHM  — BCCTH CUOCTEPEXCHIIA 32 33X0(aMM OC311CKI POTH CTpa-
XOBUX BIHNAAKIB.

Jloxaaaniue npobaema indopmaniftnoi achserpil, necnpuaTansoro ando-
Py, CHIHDIIBAIT. MOPAABHOIO PU3HKY U8t (PiHarcoBnx dhipyM i, 30kpena, Gankin
posiasizalnrses v [34].
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4.8. PAHOK CTPAXOBHX [TOCAYT.
NOBEAIHKA CTPAXOBHX KOMNAHIM

Paszos i3 pHITKoM MINIIX RANCPLE PUNOK CTPAXORUX JOCAYE € JaiIizmo-
BANINIA CePEt YOIX THINE piincn, ToMyY 00HOBIOI0 wacTUIo0 akTyapitod (cTpa-
ROBOT) AATCMATHIC, HIO 3203100y C A AITHYIY NITPUMKY RUGopy Ta mpuii-
HATTS PHUCHDL HOA0 CTPAXVRUNISL, ¢ TCoPid pU3HKY. PoustanieMo cTaiiapringi
AU Ccynacnol MIKPOCKONOMIKYS RIAXIL A0 npo0aeMy TEOp CTPAXOBOIO Pridit-
RV, MO FPYHTYETLCS TEL BUKODICTaNB dhynatiil kapueiacTi »iiomamx cko-
HOMIMDIAX ATCHTID (30KPEMA CTPAXOBUX KOMHATI),

HLo6 yHUKGY TH BUKOPHCTAINE FINOTE3 CNOAIBAIOT KOPUCHOCTI TA Bi;U1081,1-
IERZDN (.'K;']“,"[“l)(.“]C}i‘ POStAANYTHN Y 1L 4.1 y BRAAATHMOMO, {0 LI:))-'IKI(llllt_) KUPTIE-
HOCTE BIANOBIANOTD eKOHUMIYIIOTO arelnma 3aalo Na MpBoxann X sinadenb
010 cYyMI Garaterna, Aoxelis a6o npuéyriy, aK MOXCYTH GYTH 1K J@TCPMINo-
BAILHMY 3MPITDHMHE BEIHYINAMIL, TaX I BHNAAKOBHMA BeJIVHHIAMYY, TAK N1O 3113~
Yemig w (1) Xapakyepusye inguBiayaasiny uinmicrs (ROPHCHiCTs) ¢ VML KAlli-
THAY X, BIpAXCIY B IPONax.

Cxopmeracnocs s8HYai M NPUAYILIENISTMY TTPO WCHYBADHT APYTOT 110X
1o i pynxuit 1 (x), ¢ X ta syacrupocti ' (x) >0, 1" {(x) < 0, aki vanauawrs,
WO ¢ € 3DOCTAIOHOIN CTPONO YIIIYTOW (f)ym(uielo.

Buanosiury vnkiiio Eppov —patra, 110 8 11bOMY KOHTEKCT] € (PYNKILIEID
YIRAUUS pusiry 460 GVHRUICo NECXIABIOCT] 0 PHIMKY, NOIUATATHMEMO
4K N

r(uv) = ——u, (x) " In (). (4.77)
1 (x) dx

Maogeas iy APHIITagaMis QYIIKULIT KOPHCHOCTI. O BHKOPHCTOBYIITLOA B
CTRAXYRANIT, ¢ TPy TSI yniil, 3MIcT AKIIX POIKPURACTLCA B Takix npu-
KAJDX,

Tpianaig 4.6, Exenonemiinanya dyvRala kopuciocti 3 napayerpos a > 0

'MA)=§(1—P”‘).~M< Y < om (4.78)
1Tpn v - eo (pynKLdY 1 (V), 3aATHON DOMEXCHOIO, TPAMYC 20 TPt |, «. Bora
Mae ety GYVHRUIID NCCXIALIOCTI AU PUIHKY
r{x)=s, =03 < x <en, 4 79)
Bin'enMe 3HaUCHRA X IHTEPUPCETYCTHCE AKX Gopr M
Ilpuraan 4.7. Creucucsa (hyHLisE KOPICHOCTE SIOPINDIO POAY & NADAMCTPAMN

s>0 ¢c>0
7+ 41
S —{s-a
u(v)= —-——(-——)-—, 1< s, (4.80)
({‘ -+ i),(t
Bianomanit nhpaz He MOXe OVTIE MOSICATR KOPHCROCTEN An8 3ia9e1) ¢ > ¢ € Tiennii
LETAX NPOACBXOIA U(.t') P 3 O U N Z!(it‘]’)”'?.l["]ﬂM H(.‘(ZT}')!)I'U‘] _\’l‘ll)’T()(.'T]' A MONGIOH-
. s . .
HocTi - Ty AN w(x) = Pl Jag x 2 v Toal uapaMerp s Moxe OVTH 1TepNpeTe-
«+
BaHitil AK piBL‘I(b HACHYCINA! AMARCHMA TR ])iBC)I]\ K(lpﬁCH()C'l'i AVCATACTHEZ NPH CKITHYCH
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vy GAraTeYni v, Crenndasiindl psnaaox ¢ = 1 APHROIUYL 10 knaapaTHunol dyaxiud
KON AOCTE R
u()‘)=.z'—;2r:, 1< (f 81)
Haa dyviani (4.80)
(0= 1< (1.82)

YO0 1 (X)) 3GUILULYETBES 12 3HAUCHUAN 1 | NpSMyve Ao NecKilrewnocti ipi ¢ — s (koan

Mo TeTBO HAGTIKAETOCS AD PIBHA HACHICIINS 8, AVIC DEBHAYNE NIIBHILEHHS KOPHCHOCT MOXKE

OV T ADCASKDIN MPY 36IALWENMNT X, 4 OTXE, HE [CHYE NOTPCOI ¥ PUINKORIT TONCTIMUI GFCHTA).
Mprxaana 4.8, Crenenesa Gynkinsg KopHEROCTLE JPYTOrQ POV & NapametpoM ¢ > 0

_xt - .
n(x)-j—. x> 0. (1.83)
N
Jlast o= | npakaeThes, Ko w(x) ¢ aorapndMiunon byrxujco
vir)y=Inx, £>0 (1.84)
iy s (4.84) ¢ rpamistieto (4 83) apy ¢ 5 1)
M ymand (4.83)
r{v)=%, x>0, (4.83)

X
TlTO HCCXTLIUVHICTDL JIO PHEHKY Cridlde 1PpH d])OCTiUlHi X (ZifL‘HT cTae OLAaply CXMABIMM 10
DHSHEDBOT HOUCAIHKN).

SaynaxisMo, mo npis @ —> ¢y npinciagi 4.6 260 s > ooy upcian 4.7
1{x) = 2, sKa ne € GyIKcIo KOPHCHOLET! vepes nopyenys ypyyiens ¢ > 0,
1 < 0. Anagoriviio 1px ¢ — 0 y npuraali 4.8 u(x)=x -1

Y MoAsaAbntoMy BBAKATHMEMO, N0 X <5 A9 cTenencsol Gpyniani kopue-
HoeTl Hepmoro pojy Ta v > 0 ans creneiesol pynkuii apyroro pogy. Ana-
Jorigi npumyuEenis npriiMalotbes UoAs yHatil KopnicuocTi BnaIRoBoro
APUYMCUTY.

Ockiavxi adinni nepersopeintst gynxkuii kopucnocri v (x) surisiy

u(x)=Au(x)+ 8B, A>0 BeR' (4.86)

JAIOTL eKBIBAICHTILY Kopnciers kamTiaay x (¥ NopisiagbioMy Po3yMitil
AHAMeNL KOPICHOCTI) JUtst BI3NAUEHOCTI 3aCTOCORYIOTD ONEPaUiino CTalAapTi-
saril pynrnd! kopitcnocti n(x), Y& X' pakaajaimusaM jqa vel yMoR

w(y=0, v (&)=1 (4.87)
voacgkdit subpaniii touui e X.
Nlosxo npukaais 4.6, 4.7 nouiapino noxsactu § = 0, a 16010 UPHKIALY

48 — £=1.

Shic nammnanoes vinge, Gynxws necxinabnocri jo praney r(x) ¢ iusapi-
AQNTIHOW 0 EKBEIAACHTINK AepeTropenn kopuenocyi (4.86). 3a sruanowo
BYUKNICI0 7 {X) MOKEA BIANOGBITI DY DRI KOPUCHoeTi W (), poan’ 435
rinnoniine prdepeinitiatsye pigisiing ApYroro nopajky

W)y () () =0. (4.83)

JaraauBnii po3B A30K LULOYO PiBIANNL 32ACKITL Bij[ ABOX NAPaMeTPIB, Biiila-
WY AKE MOSKIEA 32 o1onoroo yMos Ty (4.87) aas neaxoro &, Toai pos-
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B 301 (4.88) MaTHMe BUTIL
\
r(lj)dj is. (4.89)
13
SLva jsox arenwns 11 2 Mo n()plmm e TXI00 HECXWARIICTD 460 CX3LABHICTD
A0 PUBNKY . KOO POSCAALY T BIAUORAGO IXTH Byl o Ta 7y,
(1pHDYCTAMO, HANPURANL 1O

u{x) = chp

r{x) <y () aad BCX X (4.90)
(To6TG arelrr 2 ne GiABLIC CXUALINIT 10 PUAHKY I ICCTPOrOMY POSVMITII, 11X
arent 1) Ilexadl @ (1) Ta uy (v) - dymani kopucnocri nnx arentin. Y ga-

FTBHIHOMY BHIKLEKY ME MOXALL SOPIRISATH KOPUCIIOCT] ATelTiB, 110 BIAIIOBIAAIOTL
O0,II0MY i TOMY CaMOMY PIBILY (XI1L0I0 A0OPOOYTY X, OCKIALKY Uy, iy NHHala-
neHo 3 ToMRieT a0 crsinaxentHoctTi (adinnoro epeTnopeing IXx sia-
ten). QAR SIKBLO IPHIVETIIT, 1o 2, (27) Ta uy (X)) Cranfaprusosano y ti
camiit roun &, ro6ro 1; (&) =0, w () =1, 1 =1 2,103 (4.89) mrzneac, wo

u{x) 2 (4.91)

(ro0ro pisents JO6po0yTY X g arenta 1 e Meimt kopucuui, nix Ams aren-
ra 2).

POArIIeso nurania RReJACHIN NOPSAKY NENCBATA. KOJM JIDXOUL aleHTIR €
phsdikomiaae Shawo T'yi T = ana giinma AKONUX OX0MS LR arcdra, sl
WHOWPAC O/ 3 X, MAIOWE PInen 200podyTY (Oararcrsa) @, TO BRAMATHMC-
MO, WO BUT RILABATHME CTpoOry nepesary Iy sepen 'y Ty > Ty, ©o4m

Elu(w+T))| > Elu(we+ )], (4.92)
ToOTO KoM ciousana Kopuciticts Uy 6ianuga 811 CROJIBANOT kKopucnoeTt Ty .
SIkimo cogirans xopucnocti outakom, 1o i [y 6aitavoxd au arenra, [y~
e aac mopre Baowenng Iepesavyt 2 Ha MIOKUUL BHIAKOBKN

1y (X) AN BCIX X

- I

JTONCLLIR,
[lpy adpinuosy vepeTpopeit KOPUCIoCT u BRrAALY (4.86) ucpm'mrb

(4.92) a6epirarisMerhes A8 nepeTROPCHOT KOPHTHOCTI 7, Tak 1o (1) 1

G () BH3NAUATIMYTE CAMC BLIONICHIGT TIEPERATY MDK BIOTAAKODBMI JIOXOMAMIT,

Hpikraa 4.9, Texall arent ae encnoiriiinasiy GYHKUDO KOPHCHOCTI 3 1MIRPAMCTPOM
¢ BHONPEC M AROX YIIAARDSBEX A0X00E [ Ta Ty, U106 € HOPMAAUHO POSTIOU IR K
‘)

Sor=12.

I

OCRIIL K3 E((""'r' ) = XD (—ﬂa, +%rr‘o?>. MAC MO l-,'[u (u- HC, )] = %

erpemom ET, = Gy 3 ocnepciamy Dl =¢a

(1 SexXp X

I . . . {
“« (1 - exp(—au ad; w5 a } Omowe, Ty Ty 101 1 MUIsKIE Tout, Xoan iy == m,
| 2
> Uy - 5 110%

3ri;mo 3 neplanicro lcucena, aas Ovab-akol spnnajgkonol reswnni U Bit-
KOIIVETHLCST CTHBBLANOME NS
u(w+ ECYy> Efulw + 1)) (4.93)
196

Oxe, #xUI0 arenT BUOMpaTHME MK BHMTAAKOBUM AoxoAoM [ i cTasum
AOXOAOM, WO € cepeanim Hravennay U(E), to Bin BjagavaTume nepesary
oCTanpoMy. EXBiBaneHT BUIHAUEHOCTI ¢, MOR'A3aHMH 3 [7, BU3HAYAETHEA TiEO
¥MOBOIO, 110 AreHT balinyxui no rubopy Mix [ Ta (ikcoBaHMM J0XOaOM C,
o610 u(w+¢)= Elu(w+1)). 3(4.93) purmmsae, wo ¢ < £,

Mpukaan 4.10. [na excronenuiansioi pymciil KOPUCIOCTi exXBiBaNeNT BU3NAHEHOCT]
e 3AAEXKHTL BLZ & 1 BU3HAYAETBCA BRDAOM

g=—%]n E [exp(-aT)] (4.94)

Poaxgagaoun umpasz nparcpyy 3a CTEMENAMH 7, OTPUMYEMO TaKy IPOCTY AMPOKCH-
MEAILTIO!

¢=Er-4pr. (4.93)

2
Mpuknax 4.14. Jaa kragpamsianoi cbymcuu KODHCIOCTI TINMIYK & 3BOAMTHCS N0 PO3-
B HIANHA KBAAPATIOIO PIBHINHA i3 POIB AIKOM

c= E["-(s—m-El‘){(i + Dl“(s—z;z)—l:‘l‘)-2)1/:2 - I}’A (4.96)

3acTocysamuy posxaa TeHaopa 10 KBLAPATHONO KOPEHsi IPABOPYY BPH BEINIHHAX S,
MATHMEMO HAGTWOKENNA

g=El‘—%D1‘(s-w-El‘)_‘ (4.57)
3riano 3 (4.82) MoxHa nonatk (4.97) vy surasa
¢ = El‘—%r(w + ET) DT, (4.98)
nio naraayce naémokenna (4.95).
[ns saranenol GyHKUIT KOPHCHOCTI BUKOHYETLCA PIBHICTS
¢=u (E[u(@+T)))-u. (4.99)
Ulomo mgoxoais I' 3 «Mainm» PH3HKOM I1¢ A€ HAGHWKEIHS
ngF—%r(mMEF)DR (4.100)

3ayBaXkuMO TAKOX, 1O KOAM L5t ABOX MYIKUIN kopscHOCTE uy (X)) Ta iy (X)
BHICONYETbCS 1ePiBHICTD 7 (X)) £ 7,y ((r) AU BCIX X, TO JUA EKBIBAEHTID BH3HA-
HENOCTI G 1 Gy, A BIANDBILAIOTH LM KOPUCHOCTSIM, MATUMEMO

G 26s (4.101)

Poaragiuemo pusnaueniiss cTpaxoBoi npeMil JpH CTPaxXyBaHHi PU3HKY V
HHIDAKY KOMIaHID 3 nouaTkopiM ranitagom . Hexail xomiauiga ctpaxve
DUINK § MIOBHHHA CIAATHTH 3AFASKIHH CTPaxoBud no3os S (BHNAIKOBY BEJH-
"HAY) HaNPHKIHIL OEBHOTO Nepioay. Slkoio mac GyTit cTpaxona npemist P jas
NOGHOI0 CTPAXOBOIO KONTPAKTY ?

Biuanogias MO na OTpHMATH, BUKOPHCTOBYIOUH (PYHKUIIOG KOPUCHOCT] 1 (.¢)
ra BHXOISIUM 3 YMOBKW CIIPARCIINBOCTI PIBHS npeMii B TEPMilIAX KOPHCHOCTI.
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{le o3navac, WO CNOZiBaNa KOPUCHICTbL KaNMiTany NPy BHKoHAINI KOITPAKTY
MAC OPIBHIOBATH KOPHCHOCT] (63 KONTPAKTY;

Elu(we+ P -S))=u(w). (4.102)
Taka yMOBa 1123JIBRETHCS IIPHHLMITOM CKBIBaJNEHTHOCT] KOPUCHOCTI.
Pisumnis (4.102) rusitauae P e 11uM cnocoGoM, ane n3arani Boro TouIoro

POUB'A3KY e icnye. BUITATKOM ¢, TanpHEQ, BUIAAKH eKCIONCIWiaaniio] hynk-
11} KOPHCITIOCTI. KOJIH

PZ%lnEt‘xp(aS), (4.103)

Ta KBagpariiol Gyuxiil xopucnocri, A1 kol

/2
P=ES+(s w){l ~(1=D(3)(s —?{:)_2) ’ } (4.104)
Vo sunagky, ko S BiAnopijaE «ManioMys pasHky, pisngunsg (4.102) mae
HabmKenuii po3p A30K

P=E5+—;-r(w)D5 (4.105)
(1106 nokazaTy 1e, NOTPI6NO 306pasuty Sy rurasAl g+ 2V, 1= const, EV =0
i poskiacti P = P(2) sa crenengmu z) 3neGiapuioro peasictuuituny nps-

nyoeIlnisM € Te, 110 KATTAT 603 NOBOTO KONTpaKTy ¢aM 110 CO():\ € RUITASIKOBOIO
pestrunnoo W, Toiai P oyoxkNa 311ai{Td 3 piBlysiniy

Eu(W +P-5)=Eu(W). (4.106)
P 3aJcxaTHMC BIA cianiioro posnoniny sestunn S ta W,

Mpnkaax 4.12. Siwo u(x) = _‘(1 - p-zu'), TO

a
—a(S-W
e[t
P=2in—s—= = 4.107)
7" )_:-[e—u“ J (
n[)i( MAAOMY ¢ POIKITAI0M HhOI'O Nitaly JIPABOPYH 32 CTCTICHAMM 7 MOMHL OTPHMATH
Tare RaGAwxeIngd CYPANOBOL NPErT:

P =ES +-”?-z) (s - W)—%D(W) = ES+ %[J(W)— aCov ($, W), (4.108)

Saynaxaino, ww (4.107) anonecten qo (4 103) v Buaaky, Kooy S 1 Wy esamem g
BAUAKOBIAMMY REAASINGINGT 3a3Ha0M0 TAKOXK, 10 nadbmiscenua (4 108) crae Tounum Ans
BUDALKY CYMICHOIY NOEMAnLHoro poanoginy § 1a W

"y

Npiuxnan 4.43. SIxmo w(x)=x - ;_l' L T0
<

P=ES¢(s- EW)%I —[1 (DS = 2Cov(S, W))(S - EW) 2}“’ ? } (4 109)

Lleit Bupas anourrsesn o (4 104) npy 3amini w ua EW y punanxy, xoax § 1 W e
HCKOPCALORANNY WIUAKOBIM BRI JIA% BEOKIX 3HRNCHD §, BIHXOTINH § B1pa-

188

1y (4.109), MOXRA JUETATH TAKe HAbAMNKCHAS:

( DS -2Cov (S, W) _

o .
= B0 = ES + - r(EW)(DS - : .
P=ES—3 s— W ES +5r(EW)(DS =2Cov (S. W), (4 110)

Po3rasiiieMo MHUTANN ONTHMAAbNOCTI CTPAXOBOTO KOHTPAKTY i3 TIPUOM-
HeHugM yrpaT. Hexail ¢ cTpaxoBa KoMIalts, sika TOBMHIIL CTUaMy BT BHITAA-
KOBY CyMy S BJAaCHMKaM NOAICIE HADPUKIK poky. TTopIRHSEMO B3 TUNIY
CTRAXOBUX YTOA.

1) KOUTPAKT i3 NPHOKICILIM YTPAT 1A PIBUI ¢, KOJIH NCPECTPAXOBIK CHifd-
"YBATHME HATIPUKINLUL] POKY CYMY

S—d, sxuo S >d

(S -d), :{o, o § < d- (4.111)

2) JurasibUuMi KOUTPAKT NepecTpaxysallns sajacises dyikuieio f2(x), 1ak
IO NePecTPaxoBUK BuILtauye cymy A (S) nanpuicinui poxy. Camne oOMexeit-
JIst, AKe NAKNAJACTHCT Ha PynKuiw 7, nogarae 8 roMy, no 0 < h(x) < x.

[TpunyctuMo, o oOIARA KONTPAKTI € OPIBNAIIING B TOMY PO3YMITIHI, 1O
CHOZXIBAN] BIMNAATI MEPCCTPANOBHKE — OANAKOBI, TOOTO

E(S~d), = En(S). (4.112)

Braxatumemo Takox, no 061a8i npeMii 3a NnepectpaxyBaiig ontakori. Toat
B TEPMINAX KOPRCHOCTI KOITPAKT 13 NPHIIHUEHHM VTPaT ¢ GilbIn ICPCRAKIUM.

Elu(e=S+n(SN < E[u(w-S+(S-4),)] (4.113)
NE @ — KANITAA MiCAs OACPXANIR NPeMIi 3a nepecTpaxysanus,
Jas goseaeia (4.13) 3aVBaskBMO CHOMATKY, U10 VIHIYTA KPHBA JEKITD HiA
CBOEI0 J0THYNOW0, ToOTO 2 (y) S u(x)+ ¢ () (y—x) aag X x i y.
Bukopuctonviom ue arg y=w~S+17(S) 1a x =w -5+ (85 -d)_, Mmaeno

u(@w—S+A(S)ysu(w-S+(S~d), )+
+u(w=-8+(S-d), ) r(S)-(S-d),) <
Su(w-S+(S—d),)+u' (w-d)h($)-(S-d),).  (4.114)

11106 nepesipiTi APYry NEPIBNCTL, PO3rAANeMo BUIAOK S > d | coan Bis-
Rouyerpes piBLicTe, 1 Bnafok S £ d, xoan

u'(w—S+(5 —zl)+)(lz(3‘)—(5--d)+) =’ (w—-S)h(8) <
< (e -d)h(S) = (w-d)(h($)~ (5 ~d),)). (4.115)

Vanaginn matematiune cnojiranya » (4.115) 1 pukopuctamins (4,112), ajcta-
neMo (4.113).
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4.9. ONTUMAALHI CTYNIHb MEPECTPAXYBAHHS
TA OBMiH PUBHKAMH

PosrasiemMo s10By KOMUIaKi0, AKa [IOBHINA CIGIATHTH BIIAIKOBY 33Vaiiblly
cymy S HanmpuKiHui poxky. Y uii curyanil Moxe Gvri Kynaene aponopuiiike
NOKPUTTA JicpecTpaxyratnst. fkowe P — npeMia nepecTpaxyBanHs s M0B-
noro noxpuTTH (3mrdaitho, P > £5), T0 NpHNYCKATHMEMO, LI ApH pemil CyMoto
QP (0 < < 1) 3abesneuyeTnes nactuna @S 30608'83aH6. Toal onTiMAsbHE
3HAYEHHA @ BEJUUMHM P MAE MAKCHMIZYBATH BHPA)

Elu(w-oP-(1-¢)S)|,

Ae u(x) — nrianosinda GVHKILA KOPUCHOCTI, 2 HUUATKOBHHA HAAAHIIOK W@
BRJIOYAL OTPHMAH] nperii.

B oxpeMoMy BHIT4AKY EKCHonenuiaspiol ynkuil KOPHCHOCT] 8 TlapaMeT-
paMHu @ Ta §, pO3NOUNEHOL 31l HOPMAJBLHUM 3AKOHOM i3 CEPCAHIM U I AucTIep-
cie 67, MOXKAMBRIT TOUIHL pozpaxynox ¢. [Ipn LbOMY CNOMIBaAHA KOPHCHICTD
MAE BUTNIAN

(4.116)

" - Eexp (—aw +a@P + a(1 - ¢)S)] =
=a”’ 4—1 —exp (—aw +aplP +a{(1-Q)p+ %a"‘ (- Lp)2 02”_
Bixnoniauuit MakeuMy™ 17 A0CATaEThCA MpH
-§= (P—p)(acz)_l.

TOOTU OUTHMAIBHA YACTHHA NpeMil, 1o VIPUMYETHCH, HPOHOPIHHAA MACTUl 108~
HOTO TTOKPHTTA Y NEPECTPaxosil npeMii Ta 06epHeHo NPANOPLIHHA HECX HAb-
HOCTI KOMTIAWTT T0 PHAINKY | ARCIIEPCiT 103KBY. 3ayBOKHMU, WO B TEOpiT (pintuico-
BOro pH3uKy popMyaa, noaiéna ao (4.17), nLiona sik sinroltenns Meproual,
BCTAHOBJICHC /751 HOXA3NHKOBOI (PYHKIIT KOPUCHOCTE Ta JIOMHOPMATKHO PO3-
nogigenor cymn S,

Pos1 navemMo n koMnauii (a6o ekoromivnmx areHtin). Ilpunyctino, WO KoN-
sianis 1 Mae nanpuring poxky xanitan W, Ta npuitMae pilledns, rpynryiou e
Ha yrkiii kopucrocri u; (). Tyt Wy, .., W, Bunajuoni seanuing 2 sigo-
MM CyMiCHUM posnoataoM. Tlosnawnso vepes W = Wi+ + W, 3araae-
HUI xanitTaa xoMnaniii. l'[pouec 06MiHY PHIHKOM BedE J10 nepep(unonmy 3a-

FaaLHOTO KalliTany, BHACA{I0K YOro KOMNalis ! Matume kanirtan X;, je
Xy .. . X, — Taki BUNagKoBi BeaHunHY, N0

(4.117)

n

W=X,+ ..+ X, (4.118)

TOOTO 3aranbHuid KanliTan 3aamuacThcs Takus camnns. Cooaisana KOPUCHICTh
NoGHOro OOMIHY MULA KOMItatiT 1 suanavaersea Beawdnnon Eu, (X,).

‘Mepron Pofepr — nuaypeat HoGeaisebkol npemii 3 ekonosmikn 1997 p,
HOT 30 MeTONW POIPAXYIKY JAONIANOCTI DOXLUBIN NIHX MAepis,
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HPICYJUKe -

O6min pusuKamu (X,' X'”) HA3HMBAETheA T1APETO-OITHMANBHEM, SIKILO
HCMOXKAHBO TTOTMUNITY CHTYALNO L2r2 0ARICT KoMUami 6e3 yTPAT ;11 1o,
Inancuse RoKyas, e icnye racoro oGminy (X, ., X)), mo En, (X;) 2 Ey; (X‘-),
I =4, .., n, ie xo4a 6 oaxa i3 Hepivnocredi 6yna crporow. Hxinw koMnauit
HOTOBKYIOTHOS HA KGoTepaTHspi i, To Bony MamTh BUOGKHPary o6min puinxa-
mu, s e [lapero-onrnsansinn.

OmunM i3 OCUOBIHX PEIYALTATIS CYYACHOT TCOPIT PHIMKY € TaKi XAPAKTC-
pueTdka Hapeto-onTuMasbiEX o6MIHIB PI3TIKaMH.

1TPCTO-0NTHMAALHL 06MIHY PHANKAMH VTBUPIOIOTH Cin'I0, K10 3316KHTD Bi
n - U mapametpis. Bons ModxyTh 6yTH 3nait eyt MeTOA0M MAKCMi3a1liT BH pasy

n
> kiEu; (X)) (4.119)
=t
3 k>0, .k, >0, xe Makenmys Geperbest 110 Beix oOMiHax pHaHKamn
(X{. oo X)), Posr’sis0k ocTamisol 1po6acMu BHIHAYAE TAKE TBEPAKENNS.

Tcopeml 4.11 (teopema Bopxa). Obuii puanxaru (X, ... X ) MAKCU-
Mizye (4.119) modi 1 miaexu modi, xoau aunadxosi ac. 111!4111:11 /( u (X ) ¢
Idewmuununsuy s =1, 2, ..., n.

V' Ipuirycrusyo, no (XI, Xn) sakcsMizye (4.119). Flexaii J=hi
Voo JloBUIbHA BUNAAKORA BeAn A, BU3UAMHMO BEANUNHY X, sUpajaMy
XNo=X;, mng i =j, h, X} = Xj +eV, X, =X, =tV, ac t € napametpos Tlo-
INAUMMO

f(t)- Zkgu (X)) (4.120)
=1

Binnonimio Ao npunymens dymiaus (4.120) yae MakcuMym npy ¢ = 0.
Omke, [(¢)=0 npu £ =0, abo
h)] =0.

kE [Vu; (XJ- }] —ky E[ Vi, (X
[Mogamo e pistigHYEs y surasi

[ {ky1t (X ;)= byt (X, )} = 0.

OckianKy e PiBHAHHA BUKOHYCTHCR 1A% 10BIABHOT BEAHYUIH V| A0X0/1H-
MO BUCHOBKY, 140 3 IMOBIpHicTIO |

ku ( ) kh”h( ,)=O.

[le oanavae, 10 3 TOMNICTIO 10 eXpiBaNENTHOCTT MInajKoBux pestunyn (Axi
/ s - - -
OTOTOXHI0EMO) Rui (X} Hesanexni nia 1.
Hapnaxn, nexajt (X1, o Xp ) Taknii OOMIH pU3HKaMH, 11O
’ vl »
ki (X)) = A (4.121)
¢ TICI0 CAMOI0 BUTIAMIKOBOO BEAMMMHOIO 118 neix 1. Mlexait (XI' . X”)

mougt ofain pusnkamu. 3 yrayrocri dyukuil x, sunansae. wo u, (X,) <
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<u (,\ )-1 @ (X )(X, = X,). Shxino 3OMHOAGITH 10 MepIBRicTy Ha k; | B3sATH
CYNY o I, mn(opmnoayroun (4 121), To xnxTnMLMn

Ek,-u,(X zku (X, )+/\Z(/\ X,—)-—-—ék,—ul(f,—)

1= 1=]
Omxe, ” "
S kEu, (X,)< Yk Eug(X,)
1=1 =1

To6TO vupas (4.119) cnpanai socsnac makenmvmy ans (X, ..., X)), A

Poarisnemo Kidska npukain.

Tprcaan 4. 44, Npuityc Mo, 100 A8t KOMITANT I1OPIC FORY 101 CKTNOIemUAaniy (ivik-
1110 KOPICHOC 1

(l X
ni{x)=a;
yeo=ai (1= ) jan
~d /\
Toai n ymowe (4 121) wnuanvac, wo ke =A aflo
Ik,
x,=-ALT (1 122)
a, a;
[Te ey MoBYIONE T BUPARN 110 BCIX £, OTPUMACNG PHNIAKNS, 110 MITNIUIE A°
Il\ | n !
- - _ - 4197
Lul, InA+ Zn) ]nk)_ (4.123)
J-i J=!
Hexasi ™! = (11_1-1— . (1;1. Toai 3 (4 1211)

n
AMA=aW -2y ﬂ;l k.

7=1
Hieranasouwn e v {(4.122), Macso
_ iy k In k ;
X =“Lw r—-j———--z Y _aW oy
b a - a a J
] ] “) JE] '

das j=Y on, 1
Orxe, koMilans j oTpirye Xuoty ¢y = aq;” 3araasHoro kanitany W

NS maTy (IJ-
()!Kd MOKe (\‘IH it uemmnnmo) {eTko HLpe}(())hIJII(}I B TOMY, W0

mr g =dy o rd, =0, 4124

3aypaiaisio, vl KBoTa q, OBEPICIN HPONOPIEHNA NECNWANITOCTT A0 Py ey 1 o,08u-
KOBa A1 5CIX 1Lapero-oni armmiin g oBMINIE PH3UKOM.
Mpuxaaa 4.15, Hexall yor koMIEnil BKOPHCTORVIOTE Crenenent (PYHURINT KOpICHHeTi

nepuioroe po;ty
i s
.5) ("} .()

uj(n:): - g=th o, (4.125)
(cr1)sy
de s, pineitn KACIIQION KOMIVLT /.
[1(1 121) maemo .
. N ~
k ) = A a6o ,\')-=i]}-- /\V(+.cj_ (4.126)
/ 5}. k)./f'

202

S

LHCy MOBYIOHMI OCTANU0 PINMICTD RO J, OTPUSEIEMO PIIISHITUL /LA RISIICHn AL

< Yoo e L
_ - LTYOANT »
Zs/LJ A L‘/'
7=t

=l
R B INT]
e s &
A= (= w) (B sk ) =¥y, (4.127)
=
Tlnerannamouu o puossnmst ¢ (4,126), saeso
o=k Ve i s k'v“w'u/ pe, —s hVe ,21 s.h7Ve s=y Wi
LT VIR AR VARSN| 4, J
y-1 \}:! J
j=bL .. (4.128)

NPUNOMY TNT KDOTY q} T OQYKORUT NATOK r/j
d, =5, =4,

I3 (4.128) pwiitupac, 1o onpay s, - X (- qj(s - W )) € TIE0 KEARKICTIO Kaut faay, sKof
1P BICYAYAC T8 MAKCHAANLIOTO m,u,nm IL_‘IlHﬂ Ta stka ¢ Gikcosinoo yacrkmn « - W {Oa-
Pt HOT KLIBKOCT] KANITY  SIKOUO 116 BHCTOE LB BCIX RoMnaniii)

Opukaan 4.16. Hexal ¢ 2 necToput 3 ACH TG CTeneHentisi Oy HKnisnmg xopic-

HOCTE JPYrorn pojy

rossaani M coGor pIuHicTIo

f-c )
wpny=t T e e
(£.121) maemo

@X;f=A.nm,X}:kyG\*”. (4.129)

TTiAcy story st 0CTaIMboT PIRIOCT 110 f OTPUMVESO

A V’_\i(Zﬂqkyﬁq

iiccramuguy (4.130) vy (4.129), atamnsiemo

T Y T3 IRV
X, =qWs= (/e}- )( :):lsjkl
(W

YOOTO KON FHRCCTOP OTPIMYE (HIKCOBANY KBOTY {fj BATAABIOrO KaniTany W, a xonarkom
MNMATE KT VYT € HVAbOBHAMII

Tpuxnan 4.(7. Hexaii n = 2 m(x)=x, m{a)y=u(x). e 0 (x)<0. Toii vryony
(i 12D onnanae, wo foy = /2?11'(;\’2), 10610 X, CTAM 1, CRANGND, Aopuniioc d. OTxe,
Ny=W—d.

Pesvabrar iakon 3poaymianiis oxnamng 1 ¢ CXILARION A0 PUIHKY 1 6epe fioro i
cehe

Hpuwaaa 4.18. Hexuli n = 2 ta u (). ny(x) € creucHesusnn hyuilinms Kupieno-
CIToApyrora poly 3 napaserpays o=l ¢, =2, 10610 s(v)=Inx ny(x)=1-
-1,x, x>0. N w

Ls ymouwr (4 121) macso k;ll\’l =k (X, )

WARBAC, 10
,i’1 =W —_l( Ve + 4qw —(IJ ?2

A0 a=ky/lky. Tyr ‘Fi ¢ nenmifingmy gynxkuissan W

(4 130)

-1
W, (4131)

3uiicts Ta 3 pimocy )‘(, EN .Y:, =W o

1
2

. -
[JﬂzéAﬂH’—nJ
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[IpHKnag 4.14 pouoMarae sposyMiTH CTPYKTVPY [NapeTo-onrrMaasnoro
O6MINY PUSMKAMY B 3aTaNBIOMY BURAARY. Hexaw (), - n, (1)” — ho-
gianiti dynxidl kopyeroery, a (X, ..., X, ) — 1Tapero-onruranuuLii aGMii
PHIUKOM, BLO Maxcnizye supas (4.1 19) upi saaanomy W = w, Toji X; = X; (w)
¢ PYIKIIEID 3aTANBIOCG KaTiTAAY .

Nan j # b, grigio 3 reopessoro Bopxa,

kU (ij (z:‘;))z ki (X, (). (4.132)
Mudpepenuiosainping (4. (32) 110 @ ovypumyeMo pisuicrs
— dx; — dX .
’ Jo_ o \ J :
k}uj (/‘{} (M\))W }(’}’Zlh (Xh (((-)) d?('_\’ . (4 A 33)
Biuiotnettis pisnocteit (4.132) ra (4.133) aae pisnicty
= d)-\; o (IXI-
g (Xj (”))EUL =1, (X}, () d(f‘l »
3piien 3 oMeBrANOT PIBIOCTL dX; + ... ¥ 4K, = dw 3naxoaumo
: i?' B .
df}- = —LD(—’)]— dw, 1=1 .., n (4.134)
n
S !
2 |:l}I (/\il)_]
fi=1

TaK(EM YHITOM, MOXHa OTPiIMaTit cid’10 T1apeTo oirHManbiinx oBMiB Pi-
auxon. JLAs MaCTINNIONO 3HMAYENs ¢, CKAXIMO Wy, BUOUPAIGTRCA SHATEs
Xy (wg), o Xy (wy) Toai Xi(w), ... X, () BHIUAIAOTHCS TK PO AOK
cuerest pigismin (4.134) 3 rpUIMUUOIc yMOBAIO B TOWINL 1 = .

Jlag inocTpa aactocyranng (4.134) norepneMocs 1o HpRKALTR 4150

. r oy

4.16, IPUNYCRAIONIE AJ8 3PYMNOCTI POsTALNY, U0 ';:_r}-(.r)} -U.l+B)u
j =1 ..., n. [epesipuMo, 110

X'J :(]}‘V + djx 160 (fX} Z(/}dw (4.135)
AUTH MO KBOT (/v s ) TA KOJATKOBUX IAATEXB d, ..., d,,.

13 (4.134) y nadudx Bpunydiennax MagMo

oX, + oX, +f
dX; = —T}—_D"-- —dw = ?‘;/ " B, dew,
/,.:1(0-}‘11 5l Bh) ’

e B:B] T Bn'

Orxe, 3 (4.135) BBILIURAE, WO

g W +ad; +f
dxX . =—! !

] de.
i oW +B «
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1lo6 1moKxasati, WO OCTAMIE BILIONENIA LOPIBIIOE G, POIAFNEMO ABa
MUTHAKK!

1) sxuto B # 0, To A0CHUTHL HpHiEingTH

q, :.%IJIBLBL‘ j=1L .

2) swwo B=0, ro ¢, ..., q,

’,}':_Bj/o'vj__1' . _ _

3a reopemoio Bopxa, apeto-ontManbiini o6Mill pH3NKOM (X,. X")

XNAPAKTCPHIYETLCH iCHYBANDAM BUITAAKOBGI Beau IMnKn A, paga axoi A =

= lpl (X;) mpw i =, ..., n. Ocximern X; = X; (w) ¢ dyinatieo saraspnoro

ganitany o, To pymaisgs A = A (ze-) TaKoX € PynuKuiclo . 3sigen, Angepen-

ooyl pisnicrs aasg A 1o @, Maecso A’ = Ieiu,”(X,-)X,', T4k 1Mo
A {

A n L oy
> [ (Xn)]
h=1

3 acranpoi PIBHQCTI RHMAMRAE, HIO A & CTIADIO0 c’pym(uiclo 3ATANBIOTIO
Kanitany .

HipsmyeTiiato, no po3noain sarasbnoro kamiraay W snrasgy (W, .0 W)
cepel nokomnantit ¢ [apero-omtumaavinm, Toulr Rocrae 3nBranis: CkihKy
RIFOHN KOMIIALA MOXE MATIS Big KooTepan?

JLas BLANMOBIA HA ne 3ATTHTANNS CKOPHCTACMOCS NONATTAM notewuian cu-
ueprii 1 (svnergy potential). 1le naiiGisniue spadents x, sKe MoX¥QIA BILVYH-
01 i3 creTeMs 63 WKL IAR KOMHANT, TOOTO Take &, 1o iciiye o6MII P13y
KOM (X.l\ X"), g gKoro Xy + Xy .04+ X =W —x 1

Eug (X)2 En (W;), 1=1, ..., n. (4.136)

— ROBIALUI KBOTH, A JIOJATKORI TAATEX!

3poayMiao, mo npy 1 =1 (4.136) crac piouicTio, TaK WO (X;, o X))
Mae 6ytH lapero-onTiMaabpumM oOMUIONM prasnkom g W -1,

[pnkaan 4.19. How apixrad ¢ npogomxeHngs npnraaay 4.14, o osicomy pei koMnanin
HIKOPHCTOBY BN CKCHOHCIIUBALRY Dyinariio. OckidbKi (X1. - /?,,) ¢ Jluapeto-onru-

MAALHIAM O6MTHOM puaxoM 139 W - 1, Maeno f‘ - i(IV — n)+d] T R

- - . _ ]
BukopueTanim yrouy En, (.LJ ) = Ku; (l-l j-) L DIPHMYLMO

(Eexp(-aW ))exp(nn —ayd, ) = Eexp(—ajwj) a6o

Ln-d, = Lhe (e—”/WJ ) Py (e"”n‘)_
a; ] “, ,

MTUICYMUBYIOYIE OCTAHRIO PIBHICTL MO f, 30THICYEMO BHPad NOTCRIHAY cuucpni

N e\ | g TR
HLA{) (™))

N

n= Z%In[z‘(cﬂ"“»’ )—(—],lnE(e'”“')z In

d
gt )
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TTapeto-onrIMaTbHAN OGMiH DUIHKOM MOXKITA OANCATH 33 A01OMOTOIO PItt-
QY BUITAAKOBIX niatexis V13 ninoio maarexy M (Y)=FE(PY) oae W —
NESKA A0AATHA BHITAAKORA BEANYAHA, T4 YMOB PIBHOBAIN 1IHOTO PRHKY.

Mpunycratont, o A (Y) — uina HRPUKITNIL POKY, BCTAHOBIOEMO, 10
Wina CTAA0FO NAATENKY € 1IEI0 CAMOIO CTal0l0, 1 TOMY EWw =1 Toun
H(Y)=EY + EYY - (EYWEY)=EY + cov (Y, '), 10670 nina ninrexy ¢
((OT0 CHOAIBAHHSM 13 HOPABKOIO 11 PIHKORI YMOBI Y BHIJEALLL KoRaplatl Y
Ta V. '

AABTEPHATIHBIO MOXKHA [HTEPIPETYBATH MIHY TAATEKY 1Y) SIK €TI0,
BAIEST WOAD MOAMPIKOBATIOT JTMOBPHICHOT Mipy Q (3amicry nepBHIINO) Mipy),
MO miHavactLea cnisnianomernsy Eq (V)= EYY aas ocix Y. ro61o W oc
roxijon Panona  Hikoanma Mipy O’ 34 11ePRICKOI0 l”l'MODi])HlC‘H()l()‘ MIPOIO.
Takum wsnon, W MoXU2 WTCPHPeTYBATH K ICHKY IUMO0BY WIALHICTD.

KoMiaMis j Iparse Ky i Takuli niaTix ¥, P06 MaKCHMIBYRATI CIIOAINA-
1y KOPHCIHCTD Bij RbOIO

E[uj. (Wj +Y; - H (Yj ))J —5 max.

[T aamix V) € onmusamsurM modi 1 miasky moodt, xoau sin 300060ABISAC

YMOQY - ~ - . = -
‘ ui (W + Y, ~H (Yj-)):\PE\_zIE(W,- +Y; - H (y,))] (4.137)
[TaaTidk Y. © CUIs 3 TOTHICTIO AO LBITBio] Cradaol 1. oMy 3_, - ]_I ()-j
WHAHAYAETHCA OAHOINATHO 1 IHTCPIPCTVCTLEN K OUTIMAALHIHE THYTDKC 30

BYABOBOIO LIHOI (HETTO-NONMT KOMUAN 2R
s 3ananol 1 panaakoBna BejqHudna
n
=\ v 52
-5,) |
> (¥, -n(7,
J=1
€ HAAMIPIIM HOMKUTOM CHIRTORAPICTRA KOMUtaniii. )
LiiHora WiasHicTh ¥ e nawrexd Yy, .., Y, YTBCPIOIOTH pHIKORY PIBIO-
gary, siauo (4.138) Aopinnoe 1y 1o 1 piBIsHs (4.137) BUKOHYIOTLCSL [Las
pcix J =1, ..., n B
Taxa pinnonara Bu3RaYac OOMIN PI3IKOM (Xl,

‘\_’1 =W, +V)'—H (}'7}-). j=h..,n

(4.138)

' X,,), JLAS KOG

Vaouva (4.137) oaHavae, 10
(8 =L T =

[5 uporo paxry ra reopemiy Bopxa BRILIUBAE, 11O HOAIOHIIE 06MIH PHAHKON
¢ TlapeTo-0uTHMAILLIM, & PIBITicTh (4.121) RIKORYLTHES 4 A =P, 3oxpema,
He osnadae, mo Woe CnaaHoIo (PYIKIREID 3araiblioro Raniraiy.

3ROPOTHE TBEPDKEITHS Gy A€ CIIPABCILTHIIM Y TAKOMY PO3YMIIHL. T/'Ipm'ry(m'-u—
Mo, wo (W, L. W,) yae e [lapero-onrHmainim obmition, Tom Wy, ..., W,

i W yTROPIOIOT)H PIBHOBLY, SKINO npuiinary ¥ = u, (Wj ) LEu}v (W/ )] . Biapnte
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110, Y; =1 (Y/)s 0 npus j=1, ..., n. Ue vnnunae 3 (4.121) (ia saminow
N, wa W) ra (4.137).

Nprknan 4.20. et npuxang € MpoioBKCHEgM npicIaly 4.14. Axlo sei xoMmanil
BIKOPICTOBYIOTS CKCIGHEHIIATHhHY yHKUL0 KoprcHacTt, To 3 (4.137) vunsunac, o
t

(/},

7 = W/ — ) .
y} = W} nVv tq;
AC G5 = UCHKI TTan,

OKE, MCTTO-IOMKT KOMITMNT J BUAHAYIETLCS] 2K

Y- (V) =-w, - Linw s g+ L E vy,
7 J ! g ! a
J ]
¥ CraMt PHNKOROY piBHOBAMH CYMA HCTTO-NOINTIR ¢ nvisonow  Omice,

0=-W ——%In‘i’ +4
I{
Ae g — cTana.
Ocxinnkn EY = {, piBRODIXHA 111082 WIANICTS

y = (Er' "’H')-j.

3BLWCH ¥ CTadi pinoBarn

v _ o 3 oYy A v - _

X =W+, —H(\))_—”}_u +EYW,
o [} «

L pyw = Lwiy(w )L .
y n > + H (W) 7 (W)

4.10. PMHOK BAHKiBCbKO-KPEAUTHHUX ITOCAYT

Prurok Gatgischbo-KpeBITHIX HOCAYT — 11€ PUIIOK, JIC OCITOBINIMY TOBApa:
MH ¢ Tpoti, GaUKIiBCbKI KPETY Ta W NATNepy (napprkaaa, sereeni, o6ai-
rauii Touio) . BankiBeuKo-KpeaMTiii YCTAUONM BHCTYTIAIOTD NOCEPEAIKAMH MiK
PIZHHME CKOTOMIMITAMH APCHTAMIL | HAAAK'TH M Jintancost nochyrn. Bianosii
NMOCAYTH BUCTYNJOTL Y dopMi pisnnx dinanconnxX onepauiis a6o yroa, u{o
NOTPEe6Y0Th KiABKICHKUX Moaekel A8 NPURUATIA BLANOBIANUX pilteltn,

L moseai ¢ annasMiyiuyy (ToGTO 3AAOKHHME Bil UACY), OCKIALKY BAPTOCTI
AIANCOBUX AKTHBIB 3AJEXRATH Bi/l 1ACY Ta 3MIHIOIOTHCS 3 YacoM. TIpy LboMy
POIPIBNZIOTL MOJEA] 3 AMCKpeTimuM yacom {(xomu cTal pinaiconol onepaii
AMINIOETLCA B OKPEMi JUICKPCTI MOMENTH 1acy) | 3 HeNepepBHHM HACOM
(x0TM ¢TAN 3MEIOCTLCS NCNCPEPRIG 3 TLTIOM MACY), a TAKOX MOAENT 3 Npst-
MUM (KOUIM 9aC 3MINOETBCR B MUITYJIONO Yepes cyvactie 10 MaibyTneoro) 1a
14 3ROPOTHHM YacoM (NaC IMUHOETHCA Bl MAHOYTIILOIO MOMEHTY Yepe3 Cy-
HACHICTE A0 MINYAOTO MOMCHTY),

Poarasitemo natinpocrtint Moaesm PpinaucoBux onepariii ado yron, 1osl
AATAALIHH cTall (hitaICOROTO ATelTa B MOMENT NaCy £ XAPAKTePHIYETHCA O/l-

HHM 9ICAOM  — 3aradpliolo cymoio Horo ¢inavcosux akTipis (y rponiosoMy
Bupagi) S(t). Onepauisa OMUCYCTHC YACOBIME HADAMCTPAMU. L) — MOMEN-
TOM Tt OYATKY, W TePMIHOM aG0o NepiooM 7, MOMCNTOM Jakilrernst & = Ly + T,
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Abcosorinnil pesyabraT ofepanii flae, npHPICT cyMil a{‘<T|miu 5(2[_)— RY (/0) =
=/ (lo, T, S (t(,)}. Akt NasuRacTbea iurepecom, a0 BIICOTKOM, BIANORBLINO-
YO (PHIAJICOBOTO ATEITA 1HOXO onepali (interest,return), llchpt‘Cll € ILTATOIO
3a BLAUOBLUY (PIANCOBY NOCAYTY | BOANOMAC HEBHOI KOMNEHCAILIEI0 32 MOX-
AKBIGT PHIWK, MOB ST3a1THIT 3 ONCPALIED.

OynIuM 13 HBSinonpenin X TS ONEPalii ¢ HAJLANHA KPEARTY ;{69 no3v-
kit ToAl INTEPEC ¢ 113371010 3a BUKQPUCTAINL IPOUTOBAX KOWTIB O4TBIE] Lo
(suanod 9B 10PIIUN0L), KK HAANBAECTLC KPEAHTOPOM, i||‘1uoro oco0010 (nq‘—
AMYABBUBKOM, 41 A€GITOPOM), & TAKOX YCCPeNHEN0Id NIPEMIEIn 3a MOXIHBI
PIAUK 1eoneplienns rpoureft no Muoxuni JOLIONHX MO3IK.

[loka3ukamMu ¢PCKTHBROCTE Onepallti B MOAETIX MPAMOTO Yacy ¢ CTaBKa
pigcorka (Interest rate)

LT = S(ty+T)=5(t) _1(to. T, S(t))
Pl )= ) sEy

- BLOIOCHA 3IHMKKA, a00 THCKOHT (discount

2 B MOACIAX IBOPOTHOTO Yacy
rate)
d(t, 7) = S(eg+T)=S(tg) 1 {tg. T. S(t))
o S(ty +7T) S(te+7)
M YBEACIMIE Beitdiniasis todatkoBoi cymd S (f,) (imtial value), wa-
pougenoi cymu S ({y +T) (accumulated value), craprami pifcoTKa Ta Ae:
xouty 1 (g, T) 1 d(lg, T) ictlyloTs TaKi CrsBLUIOMCINIS.

d(tg. T) r(t,T),
0 D)= gy Y D G

Sty +7) = S(t) 1+ (to. T)):

S(ty)=S(to +T)[1=d (t, T}

[lepeBipka LHX CnisBLOULEHS DPOIOLIYETHCA udTayeni sIK BNpAsa.
31e61bIUOr0 3PYRHAMY A4 BUKOPHCTARHA € e ABA MOKasial Anc-
xout-cpaxtop (disconnt factor)

{ __S{)
ter(ty. T) S, T)

v(ty, T)=t-d(ty, T)=

18 Koedinient napomertn (accumulation ratio)

. Sty T)
alty, TY=$+7r{ty, T)= 1_([(1[0‘ A =_§;t()!0) _

BAVBAKHMO, O B UABeeIUX Binne hopMyax 7 i d € 1ecsTrosuMy apouda-
MM, aac vV (PLRUCOBIH APakTUUl TX JIOCHTH HaCTO BEPAXAIOTH v BUICOTKAX.
Kpim toro, BLAcoToK, abo inTepec, y npakru Gall1BCHRO-KPEAN TITHX oNepally

208

A OBYIOTH OUNE pa3 32 FCBIY outiiio vacy {ITEPRAN Hacy), SIKY Ttas-
piioTh BasncHol (pi, KapTad, Micsub, Acub). Bianommu inTepnan va-
LV, Yl NEPIoA, MA3uBRIOTH UePiodoM Kanitaat3auii, Kousepcii afo napaxy-
panyg.

Ilag napaxysarmia sigcorxis (abo inTepecy) SUKOPICTOBYIOTh CXEMI NPO-
crux siacotkis (simple interest) (12 KOPOTKOCTPOKOBIX onepatit, no Tpy-
QT e Oinnie pou\f_v), CKJAXNLX BIACOTKIB (cnmpound interest) Ta piani
IX KOMOInani.

Stkino NPUHIATH MOMENT fy 3a NOYATOK BIAMIKY Yacy (( :O), T 4 =T,
S{tg)=S(0), Sty +TY=8(T). r{ty, T)=ry, d(lg. T)=dp, 1 cxema npoc-
THX BITOBYEC BUHAAKY ATTBNO] 302OKNOCTY g 1 dy wiavacy T:

tp=1T; dp =dT,

Aer — CTABKa BIACOTKA 34 0ZUIL Ieploa Kousepcil; d — o6MIKoga CTarka 3a
FOS caMpit mepiog.

To:i 00BN QOPMYAH HAPOLWIEHHS CVMH 34 TTPOCTHEMI BIACOTKAMI MAIUTH
BUTITAT

S(T)= SO +rT];
S(Ty= SO -d1]",

A GopMyTH TUCKOBTYBAHHS 32 NPOCTIMI BLACOTKAMM, N0 BHilakaors S (0)
4a MailoyTiLo10 BapticTio (apoutenoio cysow) S(T), — wnrasa

5(0)=8(M)[t1: 7TT =S(T)rs,
SO)Y=5M{1-dT]=5(T)¢.

(4 139)

(4.140)

Javsaxuno, o Qopmyt (4.139), (4.140) suKopiCTroBYIOTH 1E Tiabky B
MOACIIAX 13 JIMCKPETIUM YACOM A8 10010 gucaz T nepioun kongepcil, a fty
MOACTAX 3 HOBILUNM T, TOOTO B MOJCHSIX {3 HEICPEPRITHM "TacoM,

Sxo €Tapxa NPOCIHX BIACHTKIR Tepea indaanim Ta tvui oberasnnu ¢
IN1IN010 MPOTHIOM jurepsany vroau ({y &y + T), nphuony ii 3Minn BLAGYRa-
OTBLEST Y MOMCTITH lacy T

Ly <T¢<Ty <. <1y <tg+ T, a wa njuurepraii (t,_y, T, ) 3naveina
CTanKME Py g K =1, oo, fe Ty = &), T, = & + T, TO KoedlienT Hapou @i
Ha BChOMY THTepBaMl (g, Ly +T) BISHAYACTHOSH RIPIZOM

S o .
ﬂ(fo. T) = 3;£“'ﬂ‘) = l+ E(fk _‘[k‘—])p/\’—i' (4141)

(“"O) k=l
Haposie na 1pocTyy BiICOTIAB 1 noyatkoBy cyMy S (15) = S (¢,) na kox-
oMy miainTeprasi (1,_y, T,) BLAGYBAETLCS HE3aNEKI0 BT IAPOIUCINS Ha
1ONepeUliX NIALITEPBANaX, a BIANOBI AN a6¢oMOTIBN TpHpicT cyMu (injlexc)
I (Tpge Ty S{tp)) € dyrxuicio Timpxu 1y, T; Ta S{f). Tak wo
17}

Hig T, S = X T (14 . . Slzy)) (4.142)
k=1
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TNomaupuit o6nasi wactunt (4.142) wa S(¢4) = S (1), Alctanemo
nl

rity, T)= i Pt W) = 2 (T = Teet) Pt
k=1 k=1

ne r(tp_q, 1) =1 (thoy, T S{))[S (0 ]_l — BIACOTKOBA CTABKA laA NITCP-
Baai (14_,, Ty ), 11O JOBOAHTS (4.14%).

KO B MOMCHT KONMHOLU 3MITTH CTABKH BLICOTKA 11apOMCHA 10 UbOIO MOMEHTY
CYMa 3MOBY BRALRETLCA NI 1OBMI npoctitdi pigcotok (To6ro niabyRacTbes
pelilBecTyBalnig ao Karitaaizauist BLACOTKIN), TO

™

Sty +T)=5(ty )= 5(‘0){[ (1 (1 = Thmt) Proy )
=1

3oxpema, ko 1, — 1T, =1 anAaseix ki py (=7 — crana nepruna, 1o
IHAPOINENA CYMa BIAOOBIAAE CXeMi CKAAMHIX BIACOTKIB 3a CKAIAHOW CTaB-
KO0 BIACOTKA ¥, KOAY KiICOTKH TIPH KOXIIOMY ncpioal xoupepcil uapaxoug'—
I0TLCA Ma napoileny nonepeuno cymy (BiICOTIY HAPAXOBYIOTHCH Ma BIACOTKN
a me la oy §i TY CaMy JTOYaTKOBY CYMY, SIK ¥ CXeM) npoctX Bigcotiin. Tipu
HULBOMY

Sty +T)=S(ty) 0+ 1),
TOGTO DPI CXeMi CKARDNYX BiACOTKIB CTaBka BLICOTKA rp 3a Mac T BU3Na-
HACTLCA Tl -
e =(147) -1,
AC ¥ — CKJQANA CTABKA BLACOTKA 3a OMMU Bepiod KouBepcii.

Taka cxema napaxysalnia cKaaJIMX BiICOTKIB NasHBAETbC ACKYPCHBHOIO
(HACTYINIOI0) | BIZNROBIAE METOAKI Napaxynallisl BicoTRA (inTepecy) na-
NPHKIN KOXIOre NePioly Konnrepil.

NILGIM BAPIANTOM CXEMM CKIAZIBIX BiACOTKin ¢ antucunarugua (nonepea-
Hst) exeda, Komi pigeoror (inTepec) 1apaxoByeTLEA 1A HONATKY KOXUONO
nepiogdy wonscpcii. Kiasxicuo pona zLaonijac BUKOPUCTANNNO JUCKONTY dy,
N0 MAC BUTAS

dy =1-(1-dY.

ae d — ckaagna o6niKoBa CTaBKA,
Ton
$0)=S(TY(1—d) ;

S(TYy=SO)(t-d) T

Y npaxTHul CalKiBChKO-KPejMTHHX DPOIPAXYITKIB 32 Gazory oaANUULIO Yacy
nafiyacTine HpHEMAIOTL 0/U51 PIK, a8 4acTo OyRae ii TAK, 1O HEPIOA KO-
BepCIil CTaoByuT |/ m YacTuly Poxy, T06T0 napaxypanit BLICOTKIE 1 anc-
KOUTYBAMA BUKOUYLCTYLCS m pasir ua pik (0co8anBO 112 REJNKI cysu). B
TAKOMY pasi PidIa CTaBKA MACOTKIR 7 400 061iKoBA cTaBKa ¢ ¢ HOMDIALHY-
MY, a NPAKTHYI DOSPAXYITKH BHKOYIOTHCA 13 3ACTOCYRALIAM DLHATHBIHX Ta
t‘KBi)lLL'!CIITHHX CTABOK.
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Peaarweni ctaskn migcorcis ™) i penarnsni o6mxosi crasxu d™), wo

HUDIOBIAAIOTD NOMINASBHMM CTABKAM F Td ¢f , BU3IIAYAI0THCH BHPasaMy
(m) LI d()n) :_(i
m m

r

)

Tk 150 mapoeni cymi sa 7 pokiB IpY JX BHKOPUCTANNI MAIOTh BHEAAL

mT
5(T)=5(<>)(1+i) : (4.143)
s e d -nf
(TY=5 (0)(1—;) A (4.144)

Bsicopycralis peasTHRUNX CTaBoK CUPOILYE 0OYHCIRUTNIA, ajie AIPII3BOAUTD
716 NOPYNIEINIS APHHUMNY eKBiBAIENTHOCTi (PiHAHCOBNX YO/, 34 SKHMH 3Milla
yMoRB $inalcoBol onepallii Me Noviiia 3MIMoBaTH pesyabTaTie. Tak, BHKOPH-
crayna Gopmyn (4.143), (4.144) npu m =1 i@ m =1 pac pisui napouveni
VMY 32 TOW camuil 4ac T. OckisbKM, K BLIOMO 3 MATEMATHIIOLO anasisy,
npaBa HacTHna UHX popMysl AK PYHKUIA M ¢ MONOTOILO aAPOCTAINHOID HO-
CMA0BNICTIO RiZ M, 1O NIPH M — oo IPAMYE 4O FpaIiLL

- . 2
S(T)=S(0)e
} BIUTOBLAAE NICIICPEPBIOMY NAPAXYBANIIO BiIZICOTKIB B ONHCAIIN cxeM).

Ulo6 ynuxnyty noaiénoro cdpckTy BUKODUCTANNA PEISATHBHOL CTaBKH
RITCOTKIR, 2aMICTh 11ET BUKOPYCTDBYIOTSH EKBIBANENTHY, 260 3pIBHOBAXKYHANBHY,
BIJCOTKOBY CTaBKY rlf”’), LI0 RM3IAMACTBCS YMOBOIO PIBNOCTI BLMORIAIMX
xocdigienTs NaponIeln:

(I +r )T = (] 4 r(g»,))m'l“ ,

ABIHCH
r“(m) _ m/] 1y -1
. 2] . -
E{extnBHa piuna cTapka 7,,( ) AJ4 NOMINAALIIOY CTABKH 7 MIPH Hapaxy-

Rall BIACOTKIB M PA3iB Ua PIK BUIHAYAETLCA 3 VMORY PIBNOCTI ROCIENTIB
HapONLCTI 34 PIK!

(m) rY”
e (Y )=(1+—] . (4.145)

m

() ( y )m
roc=+=| -1
ef m

Onucani RIIME CXEMIE TTPOCTIIX 1 CKAATINN BUICOTKIR IHPOKO 34CTOCORY-
I0TBCA I CIUTAJaniAa KUTsKicInex Moeelt pisnnx (pinaycosux onepagiit y
OANKIBCLKO-KPCAIDINE CPepi, TAaKYX A1 BU3NAACINI CCPEILOTO TEPMINY 10~
rauennst NOSHKE, AaMOAPAHIT Ta CIOXUE T KPCBITH, BREACDHA POSPaxylKo-
RUX 1 NOTOUMIHX paXyIKis, Jckodryanis sexcedin Tonw. Kiamaeni moacai
pmanconnx otepaudit 31 CKAAANIWOI CTPVRIYPOIC OVIYTHh BHCBITACIE B Ha-
CTYUIUIX podalaax.

TOOTO
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Cnwiinocs Ha Bpaxysanii SYZBIBY ONOJATKYBalE ra indasuii na napo-
HeInisg BIICOTKIB.

sikugo orpisanti siacorids (irrepec) oNOAATKOBYIOTHESL, TO 1IC TPIEBBOMLITS
JLO BMeenust napoweloi cyMu. Ko o3NANKTH, AK 1 PAlILIC, aponsely
CYMV 20 CTLTATH TOLaTKIB (tax-fr ce) yepes S(7T) zavac T, a 3 ypaxyRanam
cnaatw — uepes ST (T), 70 Npu CTaBUI NOJAATKY NA BILCOTKI § ¥ CXEME NPo-
CTHX BIJICOTKIB MATHIMEMO

SUTY=S(T)-(S(T)-S(0)y =
=S5(T)Y1-¢)+S(0)g= SO+T-g)rl.

TOOTO ONIGATIKY BAIITA HPUBBOANTL JIO CKOPOYCHIS PEATRIOI BLACOTKOBO! tTan-
KM: 3aMicTd 7 dakTeuno ate cTaska (1-g)r.

Y pOBrOCTPOKOREX OepaAISN ITPY NApaxyBanii 1o4arky na cxaaanl siacor-
XM MOXJIHBI TAKI BApIalTH: NOAATOK 11apaxOoRyeTbest BLIPA3y 3a BeCh Tepamin
(TolTo 12 BCIO CYMY 1rrepecy) abo X MOCI 08I0, HANPHKIHIL KOKIOTO IICPIoAY
Granpixaai, poxy). Y iepuoMy BEMAIKY CYMa noaatky cranosuths S {0) x

T .
X [(1 ) - 1](), 2 11apoUeNa CyMa MEJa CIAaTh NOJaTKyY

SHUTY=8S) - (S(1)=-S(0)g =S(T)(1-9)+S(0)y =
=5(0)[(1—g)(1 ) +gl.

Y Apyromy eruaiky Hopatox G, Ja mepiof { 3agoBOibuAc peRypeis ne
Bijlromelnns

Gl = l,(/ = (5(1)’_5(1— 1))9 - S(O)L(1+ ’)l —(I+r)t-]]g»

Tesoy induasiidi suMIpIOIOTHCE 32 NOHOMOTOI0 CHCTeMM THJ(EKCIR INgasii,
O XAPARTCPHIVIOTH CEPLANI0 AMIRY PIBIS HiN AU (pikcoranoro Hatopy (ko-
UWIHKA) TOBAPIB TA MOCAYT 3 HCBHMIT TTepioa Hacy. AKLLO COXIRYAT KOtk
CKAAAAETLCA 3 k Gaar, npirony GAaro § BXOANTL A0 UbOLO B KiJTbKOCTI ¢, RijINO-
BUUNIX 01N, @ WA 34 BLANOBLUIY OJINTHIIO B MOMENT £ CTalloBUTL p, (1)
PPUTIORKX OANINIG, TO BAPTICTL /() KONHKa B MOMENT [ BHINATACTRCS! SIK

bﬁ
Y.,

Inaexcos indaauii (abo NianAEns CIOXKIBUIN 1) 32 TPOMLKOK 1Ay
LI Ty A0 Ty BA3HRACTBHCA GC3pUsMIPHA RTINS
-1
[ = {7 -
H{t, w)=2(m)P(n)l . u<n,

a TCMIOM il 3a el NPOMBKOK Yacy — BCIMYUNA

~P(T7) (—)ZH(f]. .[,))..]

A

3ayBaXkUMO, D10 POPMAIDLIIO 1e TIONIGIe 10 BUBNAUCRIIA CTARKY HIACOTKIB.
PosrasiieMo noejtinky xoedittieNTIR JapoNICIIA 32 IMINUAMU CTaBKaMu
nCoTKIB. Jacamnepen saznaunMo, no xoedinient napomenns a (T, Ty) =
=S(13) /S (t) npy T <1y cyMIt S 3a CKAAUUAMU BIICOTKAMY 3@ NPOMIKOK
acy (1), Tp) ATF TPHOX AOBINBIRK MOMENTiB Hacy Ty < Ty < T3 3a/l0BOJIbISE
AQNWIOrORE CHIBBIAHOUIETINST

a(t, 13)=a(t, 1)a(ty 13), (4.146)

Mo BesnoCepeltho RHILIHBAC 3 o3Waucg KoedilienTa a.

Orxe, Bpaxopyiow 1€, Mo ¢ (Ty, Ty )= (1+7)27 % upn cranii crasui Bijeor-
Ka 7 Ha MPOMDKKY Hacy (Ty. Ty ) | 3MINUMX BiJICOTKOBHX CTARKAX 7y, Ty, ..., T,
10 IHOTL BIINOBIALIC Ha poMixKax vacy (1, Ty ). {1y, T2), -, (rk 4, T ) e
1) < Ty < ... < Tp, KOCPNUENT HAPOULENNS 32 BeCh TepMill vacy {1g. 1), ) BH3IA-
YAETLCA SIK

k
aty. u)y=J{0+7)" """
s=I

Y paa posabnsx teMn wdasuii (Braeuatodr i 3MIDN TeMiTH) MaeMo

TAKE JLUNQOrone 1paBisio  siKiNio MoOMenTi qacy TO < Tl < Ty ... < ‘[k -

MOTIOTONH, TO DLICKC induaauii 1 (1. 1) € anOyTxoM maexcis bihasinii
(7, . 1,) :kl +h (T, . 1) Wa cxnagosux niginreppanax (t,_( 1, ), T06TO

(v )= T+ (x,o 1))
x=i
3sincu, aoxpema npu cTanoMy resii indaauii 3a oo vacy A, inaeke
THIRIITICHMA T 3 UAC T RUBNAYACTHCA AK
'
Hy =(1+4h)
Tupexe xyniseannol cupomoxuocti rpowedi 3a NPOMIKOK Yacy (14, 17)

Lie (T4, 7o) moB’asamuit 3 H (1, 1,) niwowennsis 1, (1, 1,) = [H (7. Ty )J"1

Peanvna KynmigeavHa CAPOMOXHICTB napontenoi cymn rpomeit $(7) 3a vac
T BUBNATACTHCS SIK

$(T)

Hy

()'I')K(f, Yy BHIQIRY HAPOIEIHEA 34 HPOCTOW CTARKOI0O WACOTKS ¥ MAEMO

S(1)=S(1)1, (0. T)=

§+rT
S(T)=S(0)——=-
(r+ ))
Hpy cranoMy resri indaswit b, a v BUnaaky napouicting 3 CKIINON CTas-
KOIO 7 OTPUMYEMO

R V7]
so-safs

Hoci, POITIAAAIOUN CXEMV CKALTHHX BLACOTKIB, MM BRAKAMI, 1O Hac € PIc-
KDCTHIM, TOOTO na()ynzm HUTOUWCCBIHX 3i1aYCltb, a 34 O;U0MI1100 Hacy 6}’;‘]0
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UPISTSTTO 07K nepiod xanitaxizanii (xomsepcit). Tlpore suuegeni sa Takux
RPUIYIneH, DOPMYAN MOXHA 3ACTOCORVRATI TAKOK V BHITA/IKY HENEPEPBHOTro
MACY AH HCNEPCPBHOIO HAPAXYRamisa BIACOTKIB Ta BCREPEPBHOIO AHCKOHTY -
BANMS 13 HAJIEKHOIO IHTEpIPETalieso cTaBox, axki TaM Girypylor.

Taxk, dopryia HAPOWEHHST PN HENEPePBIONY HAPAXVBANHT BLACOTRIS 34
eQeKTIBHOIO HEUEPEPBHOIO CTARKOKY 7 4A5 AOBINBHOIO LiHCHOIO 1POMiXKY
vacy T >0 walynae CraHaaprHoro muriasay

S(tg+7T) = Stg) (1 +r) = S(g) el 00 (4.147)

Hpewsomy neanyuna o (! +r) = 3, 1Mo nigo6pamac HOMIHANLRY HENCPepL-
BY CTIUKY BLICOTKIB Ja Gasicny OUNHIUQ YACY, HAZHRIAETHCS CHAOK0 2poc-
raiusa (force of interesl). JLHfCHO, HEUEPEPBHOMY H2APAXYBAHING BIACOTKII Ta
aoptabyony vacy T > 0 mapsorigac rpaaianiil Bisnaj ok PosrasyTol siuie
CXCMYl HAPAXYBAUHA BI/ICOTKIB 7 PA3IB 34 OABNHINO acy upi m —> o=, Toxd,
nepexosain y dopmyai (4.145) g0 rpamuiu npu m — s i N03HAYAIOUY Ipa-

(m)

Huare spayenis Hmor,’ ederrnsiol crasar yepes r (o ¢ ePerRTHBHOK

-y
NETCPCPRHOKW CTABKOKY), & BTOBI/NY HOMIlIAIRIY CTABKY 34 GaMICHY 0iuniis-

10 '-Ill(.'y ‘I(‘.‘)L‘J 8, MOKHA saticarg
m
(t+r)y= lim (i+r"("')) = [im (I bﬁ) = ed

m—yco / nm—omo 244
e nizmoninac gopayan (4. 147). Ouenniino, 1pn abomy
6-—:1n(l+r); I--d:v-:c_bA

3aa0KII0 B VMOB KOMKPETHOT MOAeMm 3 BAKOPHCTARISIM HETICPEPBHOTD
Hapaxysanis sifconias (Taky MOZCAL MOXKHA 3aCTOCOBYBATU DU QACTOMY,
Hanpuan J.ll(_)[[(“llHO\\l);'. 11;1pz|xynam]i Hi)"[(,'()'f](i(d yII]’)())I()B)K A0 T BCAIKOID
GAANSCHOrO (1EPIOAV MACY - KBAPTAAY, POKY) K BUXIAKKIE MOKHE 1PISI 1T
O 11 wOTHPLOX OCHOBNHX sapaMeTpin: 8. r. o, v (tyr d - nenepepnua
00JKORA CTANKE, A T - UENCPCPBHUIT AUCKOUT-(PAKTOP Y HOMIHAJDBITOMY 311a-
UEHIN 34 OJIMHKBLUO Yacy) | BAPASUTI 4epCd HhOFO 3HAYEHHS JHNIHX TPbOX
napaMeTpis.

Hanejtemo nopirnsinms Koe@inienTis aapouiCHns 3a CXeMaMi TPOCTUN |
CIGEAAMIX BEACOTRIE 1 pidsx nepiojis vacy 7. I ¢ raxi cnipiimo-
UIHEFE
)T

f+rT > (147) npn 0<T <

41T < (I+r)7- upn T >,

anpu T = 1 koedimictrri papoulcns sGiralotney 1 opisiowrs |+ 7. Ipadiu-
VO IE FOOPDKCNO HA PIC. 4.9, MO NOLCHIOE TARBPEHICTL CXEMIT HPOCTIHX
BICOTKIR ¥ KOPOTKOC TPOROTHX (Ppllanconux orepantisx aasi T < 1.

Posrasieso 3araipity MORCAL NENEPCHBIOT 3K CTauy (hinancoBol one-
pali B unct. Hexaill tell ¢cTan y A0B10bIIE MOMCHT MaCy { € 3ar41bROK CYMOI10
arrnin (), nprvomy S({f) ¢ neuepepuro Andepenuiilonnown Gvikiiew
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vacy ¢ Qiraniky omepaui xa-

PAKTEPUIVE IBWAKICTh 3MIKH

S(t), tobr0 noxiana dS /de.

Bisomerwns dS /dt no notou-

HOTe 3Hayedus S (£) nasuma-

(TLCS 3AranbHOK CHAOI0 3pOC-

ratist, abo iiepecy, 8(1) B yo-

NeT gacy {:

S(1 :Lm - 0 : ;
()= [InS (1)) - i

Sy d¢ dt : !

STkwo 3MiHHA cuma 3pocTan- H

ng S(t) BixoMa wa nposixky 0 |

vacy (tg. £y +T), To Hapoulena Puc. 4.9

S UEH NPOMIDKOK CYMA MAE BH-

rASLL

50) FS(O)() 4 »

; S(0)() +T)

I R

‘l‘.o'l"r l
S(ty+T)=S(tg)exp ] | 8(t)dt
] Ty [
HpH Ly = 0 cranka inTepecy
(T
Fp = expiJ‘B(t)(}t -1,
Lo
[py crasniil coai spoctanus §(£) =8 = const

ap = {4+ = S

10 36iracTbCst 3 HABEACHHMIT BHIIE PE3YJIL IYIaMy,
3Bine QUCIOHT-BAKTOP vy 34 4AC ) BHANAYAETheST 5K

.
_S(0) :CX},{_JS(,W
0

Ur = «~ .-
T s()
1 1pit cravioMy 3HauenHi 8(¢) cranonuts
—_—s

T WO 30 OAMHINUO Yacy © = e s,

4.11. IOTOKH NAATEXIB. PEHTH ABO AHYITETH

Minacopi onepaltii 4acTo Ma0TL TpHBamiii 33 YacoM XapaKrep i ckaata-
WTLCA UE 3 PASOBOrO MWINTEXKY, & 8 AEARGT IOCALOBHOCT! BYNAAT, 06TO €
norokom natexin (cash flow), Moxuingpo, PISHKX 3uaKin, MalPHUKAQA, € nora-
UICHHA JIOIMKIS HaCcTHHAMM, OPEIINa fata, IMBCCTIINT Y BHPOGHUIITEO TOIND.
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Hexali ditancosa onepaitis ga vroJoio MOYKIAETHCA B MOMENT Yacy ly, a
BAKIHYYETHOA 1 MOMEHT £, , TIPUNOMY BIILIATH CYMU Y, BIAGYBAOTBHCA R MO-
MenT ty, £ =0,1, ..., n, ne

fy <ty <...<t,.

Axuo BCl wremn Yy, MOTORY MIaTesxxiB MaKTh OLMI 31TaK 1 BUNJATH BiI-
GyBalOTLCA MEPe3 OHAKOB] IUTepBayM vacy T=14, —t,_(, k=1, 2. ..., n, ro
TAKA TIOCAIAOBRICTS 1IATEXKIY HasHBaeThesT PIHAHCOROIO pPeHTO, 460 aHyl-
TeTom (annuily), He3asexXN0 BIA TPHINAYEINIT X BYIIAT, a T — NCPiosoM
penTH,

KpiM yKasanux napaMerpis notoky niarexis, 118 iioro onticy notpiono
MATH OA3NCHY OAMIMILIO YACY TA ¢PUKTMBIY CTABKY 7 CKAALNOIO BIACOTKA, 34
AKOI0 3AHCNIOIOTHhCA BCI POBpaxyHKH, a TAKOX CMOCi6 HapaxyBaulg RiACOTRIR.

Bunaara penn moxe niubysarucs [ (I 2 1) pasis ua pix, a mapaxysaing
RijiceTkin - m pasip na pik (m = 1), Ile apexpenui (I, m)-xkpatii penti.
Kosu mynmats it MapaxyBallH$ BilcoTkin BIIGYBAIOTLEH ACCHTE YACTO, TAK]
NIOTOKY IIATEXRIB MPOCTING aWaA13yBaTH AK lenepepsii. Jxnio Bunaara 3ajic-
NOETHCA RANPHKINIIT KOKDOMD nepoay, To PeNTa 1a3lBacTbesd 3BUUaHHO0,
abo moctuymepanno (ordinary annuitv), a sKIo Ha MoYarky nepioay, 7o npe-
ymepaugo. abo aBancoBanowo (annuity due).

32 3RA49CNUAM CHOTX YACHiR PCHTY M10LA210TLCA 1A cTaxi (Yk =Y = const)
Ta AMINHI, 32 IMOBIPUICTIO BHRAaT — na sipui (annwity cerfain) i ymosHi
(contingent unnuity). Bipm penti nijasralors Gesymouniit cnsatt (naipu-
7A4, HOTAILEW S KPEAYTY ), NPHIOMY KLALKICT "ACTHB Tako! pelTi 3a3,101eriIL
rizoMit. Buintata yMoBHOT PENTIE 3a0e0X0Th Bijl NACTANIA 1eAKOT BUNAAKOROT
noail. Tomy xiawkicTb i waenis nanepen nenigoma. [lo rakoro THmy pent
TAMEXATH CTPAXOBL aHyiTeTw — pi3ui NocAiaoBN NAATeXi B 0COGHCTOMY |
MalliloROMY CTpaxyBalri

3a KigbKicTIo YIenmB po3pisugioTh PeITH 3t CRIMeNIINM HIICA0M WICHS,
To6T0 o6mexeni 3a tepminoM (ixniil repmitt namepea snsmaenyii), ta ne-
ckindeni, abo nonviubi, penrn (perpetmty). H1ojo novayky Tepsiny penrm i
NEeBIOrO MOMEUTY Hacy, WO nepeaye i novatky (Hanpuxiaaji, novaTok mi Koi-
TPAKTY ), PENTH PO3noALIM0Th ia Heraiui Ta Biakaaaeni {instant and differed
annuity)

Anania 1I0TOKyY NAaTEXIB neperfavac poiapaxyllox Taknx Horo yvaaraibic-
X XapaKTepHCTHK, KK napolitetia sapTicTb (AV) a6o MadGyTist BapTicts
(FV) notoxy (cysut nCIX Wiemn notoxy 3 HapaxoNalMy Ja X J0 Kinnd
repMiny wigcotkarmm) i cyaacna Bapticts (P V) notoxy (cyMit BCIX foro uien)s,
JHCKONTOBANNX D NOYATOK TEPMIY al0 K na LAkl noncepenliil MoMent
‘-YélC_\}). Lll XaPaKrepnceriKe BIOKIABE S35 NPUABILIBROTO Bi3nasenny 1111 po-
SRy abo kyuisji penm.

Po3srasinemMo ¢nrosdaTXy npasuit setoa pospaxynxy FV (future value) ra
PV (present value) (tOTOKY naartexis Y . WO CrAauyoThes V MINOWICeas i
MOMEI'TH qacy n; MiCAN NOUSTKOBOMO MOMENTY 4acy ly = 0 npoTgrom n nepio-
JIB Yacy oMol TPHBAIOCTI, KOA NEPiod NOTOKY 36iracThes 3 MEPIOIOM
Kounepeil (kanitanizauii). 11e BUIAAOK POCTOro NOTOKY TUIATEXKIR 3 ACKYPCHB-
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HUM 1APAXVRAMHM BIACOTKIEB 33 ¢TaBKOW 1. TIpu nuomy
n--n
=V = + I
S(n)=FV(n)=2 Y (1+7)
]

S(0)=PY(0)= YY", e=(+1)

PV (O)Y(1+7) = FV (n): S(0)=S(n)v".

Terep posvasiiienmo nuaakn npoctux peny. Hexait Sq (¢) cyMaplia BupTicTh
VUIX BMILTAT PenTH HpenyMepatao Ky, 3Beeua o Momenty vacy £oa Sy(t) —
MIATOTHA BEUAINIA 118 PeUTH RocTsyMepaliao Ky, 0 <t < . Buseacno dop-
sy et PV 3 FV O peut, 3actocoByroid No3tavciiisg

PV(Ry) = 5y(0). FV(Ky) := Sy(n):
PV (&) := S;(0). FV (&) := Sy(n).

3BOAUN BCL BHILAATH PEliT A0 MOMENTY wacy fg =0 Ta 3actocory o (hop-
MYAY A8 CYMIT YAEIB TeOMeTPIIIOT rporpecii, 0TPUMyeMo

\l

\ p . n=-13 _ 1'-()”_ I—ZA‘”_ 4

Se0)=Y(tro+. +v ]_yl_v_v 7 (4.148)

= v (e o yplz2l C izt A= g
S (0y=Y (v .+ o) = Vot = Voio o =y oo (4.149)

.'Sllzl.\(elllmﬂ(o.\{ BiANOBILANNX NIporpeciit ¢ KOCIienT JHCKonTypag o =
=(1+r) =1-4d.

[Tepexoastiy BIA RAPTOCTI PENT ¥ MOMENT QaLy (‘0 =0 A0 IXNHOT BAPTOCTT ¥
MOMENT YACY B, OTPHMYEMO

n n
Se(n)=(+7) Sp(0)=ye "2 oy S =l (4.130)

n n
" Soml-v 87—
S ) =0+r)" S0)=Yo "~ --}———Y—. (4.151)
e 5=(1+r):o_'.

A1 BapTocTi pent 3 ognuuimit BHILIaTAMI Y = |y (pinancax i ¢Tpaxy-
RANHE WpUHnETe cuerianbii Mbxuapouurt uosaucmst. Tax, PV peny Ry 1a
Ry nomavaiorses ax

. N n
~ :2—51(.0)=z,'+...+z.’" PR Ly Bk iy (4.152)
nir Y d y

- S5 (0) N P O )

——0 = - n =Y - Y 4 f-
an, =y (+r+...+0 —_— 7 (4.153)

a 'V — gx . R n
S, 1= :'_Sl_(._’L Sprlze s -l (4 154)
nlr Y r r

L 50 (”) e TS | e

o=y U e = (4.155)
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Besprunim ax, Ta ii;lr HAZUBAIOTHCST BLINOBIANO KoediuientamMn auc-
Kourysanis pent & i Ry, a S, 12 é;'m, — xoedivicntamMy Hapolenus
UHX PEHT, AKNIO ePeKTHBIL 3, 1COTKOBA CTanKa r dikcorana, To B IDLKILOMY
II1EKCT YACTO TIMINYTh nl wasictn nlr.

3 oanatenns K()C(l)][[iﬁ,]!TiB SAHCKONTYBANUA Td MAPpONLynalng pent B
BAIOTh Taki NpocTi BIACTHBOCTI:

“lo = %o = Sio = SHlo =M
UMr = (-I-E)—lr - S(T|r - '.\:(—ﬂr =0
('Z,—’ L 1 a—, " =1,
dm, = (1+ Y)(lm’, i, = (1+ r)smr

Sn+1ir :1+S;|r‘ ”m = qﬁr

Cynacny BapTICTL JOBIMHIX PEUT NOCTIYMCEDANAO | Npenysepan;(o JAeTKo
RIBHAYATH, 11ePeXOUHYy Y BIAMOBIAMIX QOPMYNax s o6MEXCHMX PenT jo

Fpaisiii Npy 2 — e 3 ypaxyeammism roro, ue lim " =0, ockiankn v <.
hES ]

I() qt, R0KPEMA, BIATIORI AT K(_)Ctblll] ST SINCKONTY BAtS JOBIMIINX PCHT MAlOTh
10 2RI B2

a—} = lim 11'~| St T

n—es

TOOTO PV HaRITL HEOOMEKEIOrO YBCAa BUNAAT — ckinventa («jasekis rpouri
CHOFOAMT WINATHLCR AYXKE MAA0). Mexamam Jo8I4noro oTprManiis 1oNoay 3
CKUMMCHTION CYMU TPANIULNO 1HPOCTIHI NPUPICT CYMI 32 eI MUK 1AATC-
JKaMN) penry HOBH]("!'I() KOMTICIICVE HIIIL"ILITNVA

Biakaaiena peuta — ne lergding penTa, 3cyiryTa g Yaci ma repio pijcTpo-
kit Tomy PV giaknaacuol penti ¢ PV operaintol pentn, AUCKONTORAUGT 1a
TEPRAT HACY, 10 TOPIBHICC NePiody BLACTPOYKIL m. Bianoriani xoedinienry
JUICKOITYBAIS BILAKIAICHOT PENTH RUINAYAIOTLCA SIK

. i . LG
moe (Imr =1 {ItT[r' " ;{lmr v dmr.

PosrasieMo niwTainis, NOB A3 3 PO3PAXVIIKOM TEPMITY PCUTH Ta it [OXijL-
mocir. Tlpie pogp’ssysamti 3agay cTRopening ginalicosoro Gongy abo Upu
HoruNen i 3a0opraBaliocTi YacTIIAME, KOIY Hepes oOMexeni hinaiconi Mox-
JARBOCTE POIMIP NEPIOANUTIONO ITAATCKY 1€ MK TEPERUIYBATH 3avuers Y,
RIWHHMKAE 3uTIHTANIIS IPOTANON SKOI0 Gacy B MOXe OYTI CTROpeItii hona abo
ROTALLCH 3aBOPTOBAINCTL 32421101 cyNy S HeBaXKo Hepekoliarucd B TonMY,
O AT penrTye A TEPMI CTROPCITIS droriny

= ]n(§r A% ). OCKIABKI Y = S
(1 +7r) 53,
HiNg
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A TepMin norameng 3aboprosaocTi

(=S /V) oy o y =S

:
In(t+r) Zap

V pasi notpeGit onirntr edekrusnicts (oximicts) ginancoro-Gankisch-
KX oyepaitiii a6o imecTuiiniX NPOCKTIR POIR SIIVETLCS 2343 BN3HAUCI-
1S CTABKIL IOXIANOCT] PO 7 34 Bijtosmam Y, i, Sg (n) abo Sy (n), Sq(0) uu
S(0). Nlaz penrry By 3anaua 3BOTLCA 10 POIB A3dN1I TPANCHEDAEHTHOTO
PLBNSN IS

n =

Si(n) =Ysy, a0 $(0) = Yag,

BLUIOCHO ¥ YACTOBIMH MCTOLAMU.

Pasritsesto m- Kpatiit Peirels, WO BINLTRMYIOTHCA 1 PAiB ii pik. Tpn nno-
My pospaxviok £V i PV BUHKOUYETLCA aNaloriquo BINALKY NOPIYIUYX penT
i3 BHKOPUCTAINNAM PENATHBIOL CTaBKI J =7 /m z3a nepiog §/m poxy (ae
Y — HOMINAHDbYIA ])1‘-11'1..1 (_I'ABY(A). HKI_LI() KiALKICTD Aetin cTanol peuTy 10p1n-
ot N, TO 39 penTH &y 4 0MINHHIMA UAEHAME MA€MO

N1 N
. ’ Sk 1+7) -1
5!(.’\7):3}’}\,: z(l+}) =(7.2

k=0 J
N _ N
—k I=1/(1= _
So(NY=aj = X (1+])) K :#. (4.156)
k=t

Koednuienris wapougemnis ra pickonrtyranna (4.156) e cranaapTinimi aia
THROBYX PINANCOBNX | CTPAXOBHX POIPAXVIIKIB, IX TaGyabOBAILO, & MO3HAYA-
JOTBCSI BOUM TaK!

Sy, =EVIFA, 5 ap, =PVIFA, .

Aas pentit npenysepaiiio Ky 33 = 1 MacMo airanorigno

b N,
Sy (N)= SiN = PNER ]]k = (———j—3 ()=, ()
k=1 :

N1
. . _ ok l/(ll]) s s
So(0)=5, y= X (1+))" = T aj n(1+7) (4.157)
P (+))
Jlast piznasenna wneniy _1/("') m-x(paﬂlo'l' penri g, exnisagenriol
BUANOBLNNR pivuiil penTi 3 oMy NAATe:KaMy. Heo0X1AN0 3anilinTi ii
ILIATEXI TIPOTATOM POKY OFUINM OIUDIMITIN TLAATOKCM JRUIPHKIHLL poky. Tomu

n

uell iariox popisimanarime FVom-xparnol penry Ky rpusacocrio s oLopi

(m)
i= ’/(M) L 7,

k=0 " Pl

_m)
=y msy L e

m=\

Z (1+ Siws o j= ,-P(m) = :m gy My
m .
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3niacy
311 () | 7(m)
1 == .
Y s mr
1l

3ayena 4aens m-Kparnol penTh &y, CKBIBAICHTIIOY BIANTOBIAHIET O/D1-
il piumnidt penri, BU31a4aeTLCA 49K

RO >
' mal™) mr.s'1 s
Jlie —!
=t 1w
{»IHH): 1 z (1+_}) :/jjlm,/n) - I'S(m)‘l
k -0 7,S

Hexail na inreppan qacy Bid HOYATKOBOIO (nynborxoro) A0 XHIICBOTO MO-
MCHTY 17> 0 PeuTa ClinauyveTheRr HOCUTL YACTO, TAK W0 1 MONIA gpaxati
ITPAKTHINO NenepepBiow. OqeswI0, 1o IPU neaepeprnill sunaaTi pisisms
MK pentamus Ky Ta &y anukac. PV uenepepBlol penTis, o cniaaayerbest 3
CTRA0K0 INTECHCHBHICTIO B OANY FPONIORY OAMIIKINIO 34 OUINHIND Yacy npn He-
MepCPEIOMY JIAPAX VB BLICOTKIB 31 CTANO0I0 INTERCHBIICTIO 8§, 1moaHaunayo

epes Zl'_|5. Ocriabxy aa mrepBan (¢, t+/_\{) Mol AOBNCGINM A/ Gy/le ni-
H

ayeno At |pomcu 4 3REJACTIA HA IOUYATKOBUIT MOMENT BapTitYh WET CyMit
HOPIBUOE AL, 70 posGusaos rtepsan (0, 7) 11a nOXIOHI Maji HPOMINK
T HICYMOBRY O J.H [H()Bl[.l]ll P\’ ,'IILTJ(\!() l!”(.]].)d"ibll} (\/My PAR) B 1]11'(‘{‘}):{ 1
nja pviasi e na npoMixky (0, n).

Hepeinuomuu o rpanuid B nid ovMi npyu At — 0, Mmauremo

n
_ =3¢ -
a_s =ch . (4 138)
]
Jaysamyo, 1o v pupsyny (4.158) 1 MOAKE Gy TH AOBLIBIIM e MM

E10M, BCOBOR ASKOBO 1AM, Ao & = G, ro 7 _ 5= 0, 110 Y3rojuKyeTscs 3
M
pmancosmMi MI])K\)MUIIIHMH OcKiaprat mMp ienepepsyoMy HapaxyBallili

micorkis v=c 0, npw & > 03 (4.158) winausae, mo PV ofmungiiol neite-
PEPBIOI PCHTH

_ f—o™™ oyt - " - .
d_f=—F—= —(c— =° _—, (4.1'&9)
l 3 ] “Inz Inw
aho
a5 =(,/8)a
Qs =0 8)a,
lexali 2 -+ jodianhe nesyrexne 41130 (Heobon’sIaKoBo Wie), a I .

(73

PVominaaseitol na i N 4acy PenTH, Mo CRAaMycThed NEnepepBiio 3
wrrencnsuicTo 1 na mrepwadi (b A+ n). Toj

W fi+n # o
Ha—s = J i = [ et ~jc"'5/([[ = e_bhj’e_mxlsi
m J
h 0 0 h
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Orxe, 8iak Ay HenepepBlty peirry N(})Klla BHDA3HTY uepes HLIAHHV
(/ - = ZJ (/
/l(l._| o B —Ib —|(§ (4. 160)

Po3MipKORYIOUH TaK, K § 11pU BBejieri popmy.a (4.138), ucracMo pupas
koedinienTiz Hapouenng Bl NeNCPePBUOY JCTAIIor peri:

n
T P (4.161)
Cn je dt. .
0
Oroce, FV neitepeppiiol JErainol penrn sH3avacTshesn aK
n
- o= rf et St (4.162)
Tl = ¢ s T S—| 5 ¢ r 5 Ing '

e s=1rr.uv=5-1

BaVBWKBIMO Taxodx, mo Popmyna (4.162) surmnmac 3 Hinancosnx Mipkry-
. - ey
PAllb. OCKIbKY Sopo =S ’(/m5
3 ypaxveanins (4.159) 212 J0BiWI0T 1CNEpePBIOT PEITH TTPH 5 >0 maemo
a7 = ’}I_l'::ﬂﬂ"]ﬁ /8.

Y MOpeHAX HpHMEATTS plLenb MO0 iNeTedloro Kpe;iuTvRauns (nosnx
nijL 3aCTABY llCI))’XOMO(’Tl), CTpaxynpaHis SKUTTS, TITATY Bal A HPAMUIX 1HBEC-
THIGH TOUO AOCHTL LUPOKO 3UCTOCOBYIOTE PEIITH 31 3MINNNAMIL ICHAMI.

Pogpaxyior FV 1 PV noaiGimex pent ta ponjun BHKORYETLCST 32 PCKYPCIT-
MU (bopmyna.\m, 110 IIOBsﬂ-?}" I0TH 31 aAYCTis Bi/']ﬂ())':l],"[l”!)( NOKAZIBKIRB 34 /1Bd
cymbxui uepioim (poxi). BUKopuctouviors pospaxylikoni CXeMHu B UpAMOMY
1 3BOPOTIOMY nici.

}hmlo RLAOMA naKonuHera BapTicts FV (tacororo ¢honay Hanpukitii

=1)-r0 POKY Dj_y i usatix Y, Ul0 BHOCHTHCA HANDHKINII k-ro poxy, 10
cyMa Ita KiHenh £-ro poxy

Ny =D, s+Y), (4 163)

ws=1-r PIMIT MUOKITIK NapoILelnis (exeMa UpAMAro acy).
Sxuto ., uannaxis, 3agano FV gouay Dy, To iT norosite suaeinns

Dy ~v(Dy - Yy) (4.164)

(cxeM dROPOTHOFO "ACY).

Posradnemo q)ina.uomifi dong, B stikomy posMINCEIIO TOUATROBHIT KAITITRA
Ly § KVAL NANPHKINLG KOKILOTO POKY HPUTSHTOM A POKIE BHOCATHCA A0 {aTKOR
ey Y, k=102 7, o yreoptooTh sMinny penty Ko Toq D=

=Dy (t+r)+ Y.

LT06 sH3TEA0ETT NARORNYCIEY HanPUKim 1o poky cyMy D, MOMIOKHMO
ORI HACTHIN PEKYDENTIOTO CIUBBLAIOICH A (4.163) wa nIcKONTHI MHOXK-
K ot ta nigeyMyeso no seix k syt Lo

!

Z I)kl}k = JZ D},_‘Z)k 1 E )}Zk
k=1 k-1



Topl nicas nepiyx nepeTBOPCHy JiCTAIIEMO

4
D, = Dys' + Y vys'™4 (4.165)
k=1
Mopmyay (4.165) HazuBaTL PETPOCNEKTHBHOIO, DEKIABKE BOUA BHPAKAC
D, uepes novarkopiit karuTaa i ke nieceni naateki Yy, Sl pansnao, per-
POCTICKTHBINH MeTOA 3ACTOCORVETHCH IAA PO3PAXyUKY AV penr ra dongin,
SIRWO 323210 mApTICTh QuNAY B MOMENT 3aKkiIen s IHOTOKY NAATEKIS, 10
APYUIUIC BIKOPHCTORY BATH NePCUEKTHRHAHE METOM, BIPAKAONI OTON JITd-
QennA Hoxasikin epes Majioyri. Jdosmuoxyioyu (4.164) na Ao macy-
MOBYIONH TI0 BeiX &k iyt £ + 1 20 n, MaeMoO

T
D =D = Y vt (4.166)
k=f+1

Dopumy .y (4.166) nasssaors nepenekruaroio.-Jlerco 3'scysatiy, 1o dop-
Myt (4.166) 1 (4.167) ¢ eXBIBAACHTIHMH, AT8 ULOLO AOCHTH HIACTARITH R
(4.167) D, i3 (4 166) (npu t=n),

[IpH NEpUIeKTHRIIOMY METOM) BCI HOKAZNHIGH BUPANKATBCS TIE YOpes yac £,
WO MIUIVB Bij TOYATKY NOTOKY IJIATEXIB, 2 Uepe3 Yac T=n —{, SKHIT 3211~
grtsest 10 foro sakingemrst. Tle ctac oueBnsM, gkio mepermeary (4.166) v
BHA

-1
D, =D - Yqu_", g=n-~r
g=0
13 gopryats (4.165) ra (4.166) aerko jicTaty BCi poONepedi Pe3yasTaTH
A4 CTaZIRX WOPPIIUX PCHT.
CraygapTHa apocraoya penta By € CYKYMIHCTIO BUILIAT, WO 3POCTAIOTH
3a apiPMETIHITOI NPOLPECIGIO, MOUMIATOHTE 3 OATIIMYNGT BUILAATH HanpiKinil
nepworo poicy” Yy, =k, k=1, 2, ... n, PV Tako] perrri

N
Sin):=(la)y7=7) kot = (‘iﬂ - ;m”) rl.
k=1

ITpst srseaenui mici popsty.m 3acTocorveToest Gopyyaa U BILICHs
CYMU apHPMCTHINO-TEOMETPLYNOL TTporpecil
n

n+f
Z)/ = E ((/() 4 I}([))(” = 1%1__[”0 _I__M_

d (n+ 1yu""!
1ExY) u 1-u

{—u

Crag1apTia 3pocyaiona panra &£ € CYRYINICTIo RENLAT, D10 J0LIBYIVOTLES
3 APHPMCTIIHGIB POrPecitie, HOYHIAINIY 3 OB HIMIO] BITUJLTIO 110 HOYaTKy
repuloro poxy: Y, =1k, k=0, 1, ., n—1L PV wei peunt ¢

. i~ . a),
So(m) =a) = > (H-/e)v“ :—v:ﬂ .
Je= 0

FY s pent uor’ 43311 3 PV CoiBRLANOMIENIAMIL, LOA0I0IMIT O BHNUJAKY
CTasguX Penr.
222

V cTangapTHiil chaaHii penTi K| BUIATH 3MCHUIYIOTHCA 34 apy_r()).\q_emq—
1010 MPOTPECICIo, MO 3ABEPIUYETHCA OUNNYIIOI0 CILAATON HATPUKINIE 1-TO
poky: Y, =n+i- ko k=1 2, ..., n. 5 A0NATH BUILAATH CTALAAPTIIGL 3P0~
CTI0M07 T4 cNAguol PENT, TO OTPHMAEMU ¢Tady PCNTY 3 BHILIaTaMu n k1. 3giacn

S, (n)= PV (R)):=

1
n n-— //‘-]
= QYL - = L (4.167)
=(Da)y = Yo (n+t=kyo" = (n 1)y (layy P
k=1
B AaTI CTAIAPTHOT CHAXIOT PENT Ky 3MEUYIOTLEA 30 aphdMeTHINOI
POrPeCicio, WO 3aBEPIIVETHCS DAHIGINIONN CTLIATOW 1A HOMATKY 71-TO POKY:

Yy=n—k k=01 .., n-L PV uel pentn

e . e - (i) = o8l (4.168)
:(Da);]:,%(“—k)v 2(7?+1)0,ﬂ_(1”)m T T .

4.12. OUiHIOBAHHS BAPTOCTI QsAirAum TA AKLIH,
A TAKOX IXHbOJ AOXIAHOCTI

O6airaii Ta axind — e Wafnomspening THI 0OIOBIHNX (a60 HepBUItIIX)
Winnux Nanepip, Mo € Tosapait (holoBoro pHIKY. (T)i]];')1ICDR(?-(?K()HOMi_‘[II?
PILICINIA YHACIHIKIB HLOFO PHIKY IM1AYI0W MIPOIO 3aiexaTs BIA METOLIS )
Mogeaell oliNKy BApTOCTi Ta JOXLNOCTI NMX WUTHAX Banepis. )

O6airauii (bonds) € uaitnowupetiy THNOM LIRHUX nanepis 3 (pikconanum
poxonom (fixed income securities), 1o emicii (BUNYCKY) AKBX RAMOTLCA TCHIKA-
B, MVIIUUTLITETH, Gk, Iyl GIancoBi JICTHIVIUL, & Takon OKPeMi KoM
Ta ix 06 cAnA IPH TOTPeG! 3ANVICH S SAWIBX TPONIORIK PECypein (ans
dinancyBallsa BeUON MTPOCKTIL, TTOKPUTTS TOTOYINIX Bl(,-'l;l'!'}(lI}.'I'()Hm):

Ocnomii mapaMeTpd o0airaiii’ HOMiKa bHA WiPA, a6o nominan (face va-
Jue). - - vrasana nanst cysma, axy nosuuannaik (eMitedt o6airuti) 3060u" 8-
IYEThCA NOBEPHYTH 11 RAACHUKY (yTpusysauy) 1a Tepsin sakinuenns i i
(11a xaty noramewsi — date of maturity); suxynna uina (redemption value)
a6o ynpasiao i susnavenna; Hopma AOXIHOCTI, 200 KyMmOH}a BIAICOTKOBA
crarka (cupon rate), - BLATOMICHILT cyMi BIACOTKIB 34 PIK A0 HOMINIAAY
GORTMNT, NATH BUTIIATH BIACOTKIB.

Ouinopainis 06T Ha MOTOYMIH MOMCUT Macy AOAATIE Y BHSHAUCIHMI
notounol RAPTOCTI neix MafiGYTHIN BHILTAT 3a obnralliciy 3 ypaxyBamisM
MOMEFTIB 4aCcy, ROJN BOHN .),‘l'li.ic.lll()BClTthrl}v’TbCﬂ. HK npayao, upn ULOMY BH-
l(()[,)llCT(_)li}’i(_)'I‘L PIiKOBY (]TOTO‘I!ly) CTABRKY BLCOTKA, U0 BCTAROBILLICA “;.l.
PHIIKY LHINIX DaUCHIB 1L MOMEHT 0LioNayuy. TToTgnna BAPTICTH KYNOMHOI
aGarranii aopisnwc cysi PV nominasy ta PV noroky Kynonuix BUmIaY.

TRy ROR NG, U0 ciinod [ B rostauedtl P17 PCRTH OX0INTD i Al derrease -
CHMATIL, 2 CIMBOT ] - BT ARTAL LRCKGHse — RPOCTAT.
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HoMinamun pisnax ofmranift MoxyTh iCTOTHO BiaDI3NATHCS, TOMV 134 iX
SICTABACHIA NoTPIOEN BIMIPIORAY PUIKOBNX Uin obmiranin. lle xype o6xi-
rawed K, Wo ¢ BiCoTROBRM BiANOWEHIAM DHIKOBOL i o6aitanii P Jo 1

. P . - .
IioMinaay Nt K =—100. Tax, axno obairatis yoyinatom v 3 1000 npo-

Jlaethes 3a § 930, 1o 7P kvpe 93 K.
Posragnemo oHHoRUINA KVPCY 06MIMaIN TePMIIOM 1A 1 POXIN Y MOMOUT if
emicij. CYKYMcTh DIMIIN BUNJAT 84 KYNDIAMY € PEUTOI0 & 13 WICHOM

C=cN, ae ¢ — wynomia craska. floTowa RapTiCTh WIET PEHTH 114 MOMENT
eMicil "
P, = eNasy = N 1220 (4.169)
!
A v =(i~ ;')_1 — RHCKOITIHIT MItosanK.

HoToma papricrs poMitany, 1Mo crigyyerbesl B MOMEINT notamenist 06.i-
raniit yepes n poxis nicns iV esiciy,
Py =v"N. (4.170)
Ha nincrasi (4.169), (4.170) kype 06airauii B MOMENT eMiCTT RUIIAETBCS K
K _p PPy
00 N N
I3 (4.171) punannaiors Taki RUCHORKN: ) KO TOTOYITA CTARKA F AOPIB-
Hoe Kynenniil ctaswi, To Kype abniranii cranosnts 100 % (uina jpopinoc
noaitrany), 2) axuw r > ¢, 1o K < 100 % Gunta tigxya nosinany), oGairais
KYNYEThesT 3 ARCKOBTOM (HIPW NI3LKIH CTAR € 60 NNECTOPS NCPCRAKINM €
BICTAAINISL KOWTIB Y O1anur poxiui ginancopl lerpymentis v npogax o6ai-
ralun 32 HOoIo, MCHIIOI BIR HOMIHARY, U0 j1aC 3MOTY OTPHMYRATH JOAATKOR]
’owth); 3) sxuo 7 < ¢, 1o K > 100 % (uwina sywa 3a nominan) i oGiiraiis
pojtaethes 3 upemicio (Qist 3pIBIOBAKENH AOXTAIOCTI 3 PHHKOBOI MilIOIo
tiita vGittranii Mae 6yTH Giasnion wii noMinany).
Ouitoranisn 06AIT3 U NPOBOANTLCA Y Gy Ab-5KHIT MOMCIT 1acy T /10 MOMCITY
i norantenus, i g el MoMenT cORIranin Noxe OYTH mpoaani ado Kyuaeid i
PHHKY DUNINX HaNepis 34 pHnKosow uitolo. Halinpocrinom ¢ ouituopanits
OOAITALT B OCTINILOMY NEPLA HOFAWENUAM KYNOHNOMY HEPioal, Koan M
Gyris wuKonana ofuia BuAaTa (¢ + )N — octaunii Kynou uanoce 1onMnad.
SKmo UTEPBAA Yacy Bijl MOMENTY OUNHIORANHA IO MOMENrY NOTaieniis
AopiBInoe £, TO, AAMCKOUTYIOUW BUIAATH Na el HITCPBAT Uacy, MaLMO [T0TOYITY
EapTicTL o6mrauf

P{)=N(@+c)" K(t)=100(1 rc)o'. (4.172)

Kype ob6mranii mijapasy menast nepegoctamibol xkynomnoi srnnarny (( = 1)
K=100(1+c)e.

Kype o6a1raint g MOMENT Hdcy 6e3nocepeiino Mchst Qeprorol kYool
BuitaT («UMCTA KYPCOBa BApTICTL») AeTKo puawaunti zaminow B (4.171) »
Ha 77— RKLABKICTH POKIB BT MOMCHTY OIINIOBAINGT A0 MOMEWTY HOTAICHNA.

K (T ¢
1(()0—) = {4 ((' - I‘)/I:I'T| =1+ (((J ,"I’)— i)(f —7" )

= U"+CU;T =l-aqr+cayy =1+ (c—r)ay. (4.171)

(4.173)
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13 (4.173) mimansae, wo K 3MilIOETHCA 1 uac) npn nadarokenni 10 Jaty
torammeiys o6airanit npy cragiit morounii crasni niicotka. Jrmoe o6airauia
KVILACHA 3 ABCKONTOM, To {ioro adcosjorhe iauenis, 3riimo 3 (4.173), cnajlac
4 PV HAGTOKEN A A0 LaTH doranienns o6nranii, a i kype spocrac (wizy-
HAETHCS NAKOMHYEHIZ AUCKONTY)  AILIOTIHNO, AKNO 0baivaifia kvnitena 3
HPENMICIO, TO 3 TUMNOM Yacy Y XKype ciajac (BiuIKOAVBAIIHA lec.\(i'i)_

Axne qac £ B MOMENTY ORTINDBALHA O MOMCUTY NOTAWeNsA obyairalii e
i (6 =T +0, ge T = [t] — wiaavacrunat, a © = {t} — apobosa racT-
Ha , 0 <O < 1), 1o notounuil xvpe obairauil BH3aRALTHCA K

K(T+0) _ {K(T) e lo® - [1+c1(c-r)az o

4174
100 00 " 170

Jlas ananiay aunamiky winn o6airauii Ta po3paxynky nojaTky na nouiy i
iy, sa g1xoio 06 Mragia peamaverved (OpyTTO-1ila), ii 306paxyoTh y BUIIs-
A ntertoanmu (MUETOT NiNK) Ta KYJIOIOro {0X0NY, 1TAKOTHIYEHOT0 3 MOMEHTY
ocrantbal kynonnoi nonnatu (abo s MoMenry esicii). ¥V MomenTn dacy 6¢3-
HOCEPENITHO 1CAs vepronol kynotrol Bunaatit (abo B MOMCIT eMicii) 11eTTo-
iNa 36ira€Thes 3 NORNOIO § RUBIauacTHCa nupasasu (4.173), (4.171).

CyMa KYHONIOFO ROXO1V A, HHAKODHUCIIOTO 3 MOMELITY BHNIAATH NONEPEIILOTo
KYMOMQ o MoMenTY NpHi6amis obmirauii, A4(®) = Ne(i-0). Herro-niua ¢
DIZWILEN TOBHOY HilK Ta A:

P (T+0©)=NK(T+0)-(N/100)c(1-0). (4.175)

Cade 112 wima NvOMKVETLCS ¥ 2apyOKITI TIpect 3a PE3vaARTATAMH TOPIIH
THHTTMU nanepamu.

32 anagorielo 3 LNHoI0 MOXIA BECCTH «HCTTO-KYPCOS | «HAKOIM eIl Kypeo-
B KVITOIMINT JIOXEL»

K, =100c(1-0), K,=K-K,. (4.176)
FKUI0 KYNONH BHAAAMVIOTBCS M PAdIB id PIK, Y0 cyMa OANIET BHIIATH
cN /m.
TToTouna BapTicTh NOMIALY, U0 CHMAMVCTBCA B MOMEIIT Torauenns obini-
rauii, BM3nadacThes BRpasoM (4.170), a Horoulla BAPTIETh KYHOHIUX BUILAAT
11a MOMENT 6e3MOCePebo NiCHs 4eprool BHNAamI Bianoriano jo (4.156) —

RIPABOM
) _ -t
b oNek 1 ) :l\(‘[1 1/(- )"

N
T & T Ty n ’
1=y (1+ /) y

ae 7 =(1 +r)1’ _fy L — KIALKICTD KYDOIiB, 10O 3aJHWIHIKCA JO NOIH-
e,
Toxi oWinosaAnng Ky ey ofuuralul fa Welt MOMEHT RISHAYAETHCH BHPA3OM

K(L/ 7)1) - ‘L-‘]' T P { 4 4 1 1 A’(I-I- j)[_
100 RS (+ - m )i '
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Kype obairanii ta makonuuenti kynonnmit AoX iz 18 AORIABIOFO MOMCITY
dacy L =(L/m)+0 (0<B <1/ m) BuUsiavanTea ax

K(L/m+8) [K(L/m) o
100 ‘[ 100 ""/'”_]?' : (4.177)
A@)=cN|(1/m)-0]= .-Vi@—m@). {(4.178)

3'AcyeMO, AKX IMIHIOCTHCH Uil 06iranti IPpH «MITERil> AMIM notouo
BLACOTKOBOY cTaBk 7. [ling obaivamii (s noroyna RAPTICTd TIOTOKY Jna-
'I‘(.‘)!(l!!) AT IORINLHORO MOMENTY HACY

{,
P=3Cu"
1

~

Ae l,, — MOMENT CIJIATI CyMiy (,q , BIATIYCIHIT BT TTOTOYNOrO MOMEITY Yacy.
o r aMbinrees na Ar, TO 3MiNa 11T 06T rail cTaNoBMTIIME

1P dP do
AP =4 Ay = 2L A0 .
dr dv dr " (4.179)

O6MUCAIMNL BINOBIAIHNX HOXT AN A6

Ly~ 7 G
ar EthqU oo de 2 ((i? =-PuD,
q

du dr {
IBIIKM L,
ZC(]thZ/\ !
pD=_3dP _ _dInP _ 4 (4.180)
P dr iy ZC ty '
q
7

Taxuae unom,

AP =-PDzAr. (4.181)

o6 s'scysams cvrh remsusny [, BuaHavenol pisuictio (4.180), mepemy-
HEMO OCTANNO Y BITAST

. oty
D= ZI(IIU(I,wq =Cp? /P, ch-'q =1,
q 49

Tyt W, € Barol, Sy BHOCHTL YLIATIXNC Y MoMenY yacy £, . OTxe. D € ce-
DELTBOIO IRIKENO0 IPOTHKINCTIO ITOKY MAatexis, abo aopayiero (duration),
Aropanis s Gesxynomiol ofairauii B Toupocti qopiniiac TepMiny jo i
Toraients:
Ny .
P=Noty p=tToy (4.182)
Nuv
HJopawms xynomiol obxiranii B MoMenT esicii abo Sesnocepesbo niciag
BIIIAATA YeProBoro KVHona (3 vpaxvammisi popMyits 45 BHABAYENa CTal-
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JAPTHOT 3POCTAJOUOT PUnTH)

"
To!l +C 2 ql‘\’) 7o) +¢
DT = el :
» S o ol + can)
4=t

ae T — xuabkierh poris 10 noramwentst ofairauii. 3oxpema, SKMo Kynonna
CTIANKA ¢ IOPIBIOL HOTOYNTHA PINIKOBIE BLICOTKORBIE cTaRm 7, 10

DATy=az(l+)=(1-2T J(141, ). (4.183)

B inTeppast dacy MidX KVIONIIHMI BHILIATAMY BapTicTh 06AITalil suanava-
ctaca BipazoM (4.174), minctarisom s v CHiRBiNOWenns (4.180),

INK(T+0)=InK(T+1)+(1-0)lns

.

L')(T4(9):—sd—hl—]:(1§:;()~):D(T+1)+®—1. (4.184)

la (4.184) nunnupac, wWo 8 NTEPRAAT HaCY MiX KYTIOUNMMH BEMITAATAMI

Aopalus cuafgae 3 vacoM pia suavema N(T+1) upu 6 =1 po snavenna

DT +1)-1 uepes pix (O =0). llicas kyiounoi sraraaTi opania crpubKa-

Mi 36LbUIYeThes 1 3uavenna D (77), morist 3108y aMelnveThes 1o 3HAYCHIS
Aopavis — nyanonra, Tomy 3 {(4.184) saemo D(1)=1.

ChHopMYTIOcso 3arainlil BHCHOBKIL, U0 BINLTHBATS 3 hopMyau (4.179) ta
¥ HacmaKis:

1. Ocxkianxy Jlopainia fojarmia, 361AL1CHES NOTOYROT BiACOTKOBOT ARy
FIPHIBOAMTDL A0 IMEHLUCUTST TOTOMHOT whine o6.uralh i, HaBNAKH, SHOIW CTaRKa
y CNAJA€E, TO BapPTICTh o0Niralil 3POCTIE.

2. WM GiAvita JUopailiss, TeM COLALIINA CYTAUBICTS i IO 3MIIE BLICOT-
KOBOT cTasKI. [le rmosciice none iy inBecTopis v ¢NTYaIil, KO 1a pHHKY
OUIKYeTbCH 3Mifa CTaBiIl r. KO OMIKYCTHCA 3uyKenns r, 1o naiiGiavuie
HABMILENNS BAPTOCT] 30311a¢ 00.4iTalld 3 BeliKow Alopanicto, ToOTo Ais A0B-
FOCTPOKORKX 00 TH{E ToAl HiBECTOPY HaMATAIRTHCH NPICIOATH X, 106 «3a-
PikeyaTiis BHCOKHEA pinenns r. | HIRIAKH, SKULO OUIKVCTBER 3POCTANNA ¥, TO
HaifMerue 3HKe Hiny Gvie ¥ KOPOTKOCTPOKOBHX o6tirailiil, ToMy insectopl
HPAFTIYTH NO3BARUTICS BLY AOBTOCTPOKOBUX 00 TaEIt 1 iNHECTYIOTL KOIWTIN Ha
KOPOTKI TEPMINE, OMIKYIOUN MAKCUMAABHOTO HiUIOMY 7, KOAl MOoXIia 6ylie
KYBHTH AOBIOCTPOKROBI 061N 32 MINIMATBIOI UINOIM.

Hast enpoernia pisiistuig (4.181) Baaorues Mo Mojsdikosano’ dopaiuii
MD = Do, Toji (4.181) nabysac Buragay AP = -PDoAr = -MDPAr. 3piacs
MDD € NOKASIMIKOM e2acHidIIoCT] I 32 MOTOMN00 cTarkow r. Oxak MD
He Ma¢ TAKOTO 3PO3YMII0ro QilalCoBoro cercy, K opatlis £2, spegena Mak-
Koni. Biav BaKIHROI0 XapaKTCPHCTIIKOIO JUBHAKOCTI 3POCTAINEA INBECTHIH-
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X KOJUTIB € 1e r, 4 CHNA 3DOCTais, }160 < MUTTCBA® BIUCOTKOBA CTaBKA 8,
ByutocIw axei AP = —DPAS. [lJoao 8 eaactwineTo wimt obaivanii ¢ 4.

[altBasKAMBIINOI XAPAKTEPHCTHROIO 00T ¢ 1T 3jaTHICTS IPHIOCIITH
JOAIA BIACHUKY — HOXIAIHCTL. Pospianstiors tpu il LOXIAIOCTL 1) Rymou-
Ay, 100 BH3UAMACTLCS NPU BUNIVCKY 061Nl 4K panoienng piuioy cyau
KYnonn 20 noMiaay o6itanin, 2) noTodny — BiUI0Owensn goxoais 3a Ky-
HONaME 33 PIK JT0 pHNKOoBol unm obairanii; 3) morHy, 2060 A0XLAMICTH 10
DOTAMIENHA, NO WHINAYACTLCS 3 YPaxVBAITHAM YCIX IPOITOREX HUINODKENs —
NEPIOAHYIIUX KYIOINIIX BUIAAT | BIILIATH HOMIIAAY 0Py noravienii o64ai-
LA,

3B H30K MK RAPTICTIO oAairaiul Ta it A0X1000r0 B ACHKI MOMCIT Tacy
RUD@KacTbes prynayisisy (4.174) a6o (4.177). Slkino sanano noreuny
aoxinicTs, 10 (4.174) aa€ olmky noToMiol BapTucti MalibyTILOTO M'POOROo-
O NOTOKY; SKIR0 o6airanis Mpnadana 3a BlosM010 i1inoio, To pisnsnus (4.174)
Aae aaory ouinnti mosny Ioxiaicts. OAnax ua safnata JocHTh CKARI,
ockinuki (4.174) MicTHYL 7y cTeNedi BHWE APYLOTO, TOMY MOXI SHaTI
TIABKI IEAO2OKEIT] YHCIOBUI POIB’ A30K, AKMI) Ja3BHHAH BUINATACTLLA METO-
A0M iTCpallifl.

34U FCTOTHO CHPOIIYETLHCS, STKUL BBAXKATH, 1110 FINTOUNA BiJCOTKOBA CTABK:
OAUIABKA J10 KYNOUNOT SIK Yy MOMENT eMICIT, TaK 1 1ipoAouIC YChOro TepMiny il
obairanii. Axino a0 MoOMenTY 11 Norateings JaSBIMcThes ae yueao poxis 1,
TO 33JEMINCTE JOXOCT Bijt kKypey K| 3a A npuadaia obairannn Gesno-
CEPEULLY IMCAA JeProBOT KVIIOIHIOf BHITATH, TaKa:

y e a 1mK 100 +Lz<_4ﬂ{fl_ (4185
az (r =) -1/ (1+¢) !

dapayra (4.185) ¢ napianton zo0paxenna cninsryiomenns (4.180, ockiaw-
K, ki B uromy 3 ypaxynantiy (4.183) upwuitusmy Ar=r—c, AP /P =
=K =-K{()|/ K(c)=(K-100)-}. D(c)/(14¢)= a3 {c), To oTpRMACNO
(4.185).

JayBasaiMo, e ciinsizuomengs (4. 181) MoxIa BUKOPYCTATH 408 200150~
MOTO MOMENYY Macy | ToAl, KOMI NOTOYNA BIACOTKOBA CTABXA NOMITIIO M-
PIANSCTRCA Bi2 KvIoNHoT. JIoCHTE TiabKY 3HATA HAOAMKENEe 3RO J0Xi1-
ioeti y (IEIpIKIAg, 3i PesyIsTarasil Honepeix Top! in). Tow

s piny = 200 . _ 2P P(y) 518
I f(y)—ml(y)(r y), r=y+ 50 (14 y). (4.186)

MOpMYBL LS BIBHAUEHTA JOXTATIOCTT B OCTAILOMY KVITOIHIOMY Nepiojll ¢
FOCHTL MPOCTUMH. AKINO 10 Horauenist o4airaini 3aiHUIACTRCS 130, KOPOT-
i 3 kynoungl nepion, a obairaniio npuabano 3a Winowo P oaa e £
TCPMDIY 11 TOralieidst, 0 piBispnet Ang sianage)nny il JoxXjiaoceri Maors
BUT.TAN

r
PN+ (14r) —1=NEE (4.187)

r
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[PH ubOMY AOXIAHICTE y BARANAL CTaBKM TPOCTHX BIICOTIIB 7o RU3IIA-
HAUThCAa 31K

¢ N+C
(1+rs) —1=I"KIZI—J“]‘
=1(M_,):1 lrc/m ) (4.188)
sTEU P (LUK /100 )

AIOXVINCTD Y BUCASD Prunol CTARKW CKAZUTHX BIACOTRIB — FK

NI .
r:(’\'%) et = (1) - (4 189)

[Ip1 ounnopaimi BapTocTi o6AiraIUl y PO3PAXYHKAX BHXOPHCTOBYIOTH NE
BoBNI, a4 yneti (32 BiapaxyBannaM Nogarkis) NOTOKI IIATCKI 8.

Onoaatkypainio niansraoth: 1) Kymonupi aoxin, 2) opHpict xanmima-
Ay Ko Miera wia Kymisai oémiranil 1nnkta, MK Wina i nacTtynmioro npo-
faxy).

S0 KymoIHKIY AOXLT ONOASTKOBYETLCA 3a ¢rapkoio Tax,, To YneTiit no-
TOWINT AOXIE 34 BCIMa KYITOITaMi, KPId UCProRoro, € A0GVTKOM 10BIOTY TTO-
Towioro AoxoAy Jia {1 - Tax, ). OnogaTkopyeTbed HHe Bech JOXIA B Teprono-
o KyNMona, a Tiasky doro npupicr (C - A) 3 MoMenTy Kynisdi oGairanii a0
MOMEITY KYNOUnol BANIaTH, ge A - Rypomiil loXi, nacommenii i3 nowar-
KV MCProBOro Kylomroro nepiody. Iactynii &y1onn oneIaTKoOBYIOTLCS 108~
nicTio. TlogaToK 3 MOTOMioro Kyfona arimio 3 pisnictio A(©) = Nc(1-0)
BHINAYAETHCA AK

(C - A)Tax, = NeOTax,.

TNoaatox ita npHpicT xanitany cranonnts (N — P, )Tax, ne Tax — cTaska
NOAATKY Ha NIPUPICT KamiTaay.

3 vpaAXYBAIAM TOI0, WO HOLATOK i3 KYUONIB (IAAYYEThCA B MOMCIUT TX
PHIIATY, a H0IATOK 3 NPHPOCTY KaNiTaay — A/ NOMOIT noratuents ofiiraii,
NOTOMEA BAPTICTL MOTOKY THCTHMX NAXXO/Kenb 34 vac + =T +© 70 MoMeNTY
moraniels cTaioBHTh
() ' (N - P, ): NoBol g )T {Tax. +C{1-Tax )
P o+A=c||N=- 0 ’ Tax |v' +.4Tax, + C(1-Tax, Jdg

3ayRaKIMO, MO CHOMATKY NPOBOIUTLCH OUILOBAINA BOTOYNOL BapTocTi
UGAITAIT 3 YPAXYBAHHAN BOAATKY 3 KVIOUWIB, & [OTIA, AXIO 0PNl HHCTd
WNa UMKYA BLA HOMMIAY, YPAXOBYETHCA TAKOXK NMOAATOK NA NPHUPICT Kar-
TATY.

TTiACYMOBYIOUN TEMY OIUBIORALIA BAPTOCTI Ta AOXIANOCTI o6mraiil 3a jlo-
IIOMOrOIG ANApaTA NOTOKIY ILTATEXRIE, T 3AIINAYHTIL JRO OTPHMANL Pedy TbTa-
TH We € BAYCPTULHAMY P3N HDHBIATTE 0CTATe IUX PUlIelh WO0 MBECTYRANIA
KoluTin v o6airawii. himectyiii B WIHIN Nanepd HOB A3aill 3 NEBIINM PHINKOM.
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Ocnontidy BRAaMi pHaIky € gpejautindi (credil risk) 1 puncosuii (market
risk). llepuust pov’azaingl 3 MOMCIRRICTIO RIAMOBY ¥V OL1aTi BLACOTKIR Ta
ocnoBiol cysir 6opry (BitHol win), 4 Apyriuil — 3 KOJBAISIMIL PUIKOBO]
witiz o0airaiii, Mo 31aWi010 Mipolo 3yMOBICHO 3MBIAMIT BIJACOTKOROT CTABKI
1A FPOIOBO-KPEABTHOMY PHIKY. [1} Pk 3uaeKaTe AL TepAnyY oGairanii:
Wi Bin Giannndi, T BUR pusnky,

Kpeurmuyii prsik XapakTepR3ye KPCANTOCTIPOMOXKINCTS Ta NaidIineT), ca-
More emitenta. ToMy Jepocarii 30608 g3a)018 NPREBHTO BRAKATU NAGiALIN
raAT M. LTUny rearep i KOMCpUinmx ietuTyuin e Mey arifiitmMy, ockjny-
KUY AaRKAR 33 001a6 ThCN e ica SIMOBIpINCTL IX GankpyTerrg. Saers o0airanii
M0 }(l)(‘.,‘ll('l'll()!'() ]]IiI}IIK}’ UllilllOEThCS! CHETUAMBININMY arelrrCrsasi( Hi,'_lIlt‘(,'l,‘\l'
HIM KONKPCTHOX 06AiriiE A0 T1el 5in inntoi xaTeropii (Te6To Buamayae 1hes
peiiruur obaivaid). Hanpukaaa, v CIIA peirrir obaivanii saificsocerses
roxoBuin ainosm konmatisisot Standard and Poors i Moody's.

Vouimoay sk A0XIL B oGmiraniii 1uokauit, UK B DOUKY BUAIR iNX
vanepin, ae BOANOAc sinl L s, OcKibK g MOHIDE 3aeX HTH BT KO 101K-
TYPHIEX KONUBas 72 (HasH eKOIONIUIIOro UHIKAY, 1K, nanpuieray, AoXij nij
akuiit. Y 38'#3Ky 3 WHM 8 06AiTAli] NCPCBasKIO JIBECTYIOTH RiAbI Pe3cpBu
TaK) QICTUTYIUY, sk nedchiini Pponle, cTpaxoBl KOMNanii, pisiloro TNy insece-
TRudinG o, Y o Acaknx kpainax v 3akonogaBuoMy Mopaaxy nepeadxieni
0601 HIKOB] BRAALAIIA MACTIN akTHBIR Y LepxRasin o0aiy aril.

Poaragnero exeMellTapit MCTO QUNTOBAIIS BAPTOCTI aKIUH Ta X A0X{T-
oeti. Axaii (stocks) e unnntam manepassn, Wo BIMYCKAIOTHEN aKW0IePIIi
TORBAPHCTRAN M A48 Priaticynanis csoci Jisanitoctl, Poapisumory gaa ocnop-
msx T aiatiil: upusinediosani (preffered stocks) 1 3suvadini (common
stocks). Bmacimg nprslaciionanol akuii Muc nupaso orpusynarn (pikcosatniii
2oXi (AHBIACHA), NPUUOMY CIUIATA DIRIACIGIIE 30 WM aklisIMK 3,111C1106 Thea
0 PO3NONIJY UYBIACIAIE 3d 3BHYAWNMUMU AKWIAMY.

Ilpore npuBiaelioBanti akuii 11e 1a10Th NPaBa r0A0CY Ua 300pax axuionepis,
TOOTO BOAOAUINIA IHMI AKIILAMI 1C Q€ TIPaBd YIPABAATI aKWONCPHHN TOBA-
pucrsom. llpHsiiciiosani aKkUil analortyii OOMTallisM, ade Na BIAMINY Bij
OCTAUNIX TCPMLI X 0T 1e0OMeKen .

Arig (B KRIACKHIROMNY POBYMINN) € WiDHINM HANEPON, N0 e NiLATIac 1o+
ratmermo. Ocnosny Macy aK1Uil CTAaBORIATR 3BWUASIT aklii, BAACTHIKI SKHX €
CIIBBAACHIKAMIY YACTKN AKIIONEPIIOro TOBAPHCTRL, 1110 IOPIRINOE BLTTOIICTHIIG
CYMI TXNIX aKUill 10 3araaplioro BHIYCKY akLisi.

I3 noras,y 1eopil noToxis nAUTexiB, TpuBiacioBa axuii Moxna ponasa-
JUTIE K RORFOBINUL PENTH NOCTHVMEPATIO, AKUD ARIEA RYNACHA 1 HOTaTKY
POXY. T0 37 BapTicTb A0PIBBIOC NOTOWIH BAPTOCTI JORIYHOY PCHTIE HA 1El MO-
MENRT Yacy:

P=Dagy=D/r (4.190)
o

Ac D — rapautoBalla cvMa Jusigcnav 3a npueineitoraui axiii, a r — piuna
CTUABKA JOXUIOCTI.

Ax npasitao, Goprmyaoin (4.190) KopHCTYIOTHCA a5 OWIINOBAINSG A0Xid-
HOCTI aKIiil 34 pe3vabraTaMiy TOPris, KoAR Uina Kyninti axii rijioMa
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Slkuto npusinelioBany axiio Kynaeno 3a Mac © o 4eproBoi BUNAATH 13-
nijieiwain, To i RAPTICTH BUINAYNETLCA AK

PO)=£:0-Liir(1-0). (4.191)

3a dHATOTEEI0 3 1 HOM0 a6airatul 1Y Akl MOXHA TOLATH ¥ BHCAAAL CYMH
«UMCTOl» Winn axitif, 1Mo BUIHANACTLS (POPMYIO (4.190), TA «1{AKOAHUCIIO-
CO> JIONOAY 3 AHBILACNB

A(®)= D(1~0). (4.192)

Tonal AN Bu3AYeNA AOXIANOCYT akyil ¢AiQ BLIUATY B WK, 3a sxow 1
KVYLTENO, HaKOINMent) AoxXi st CIGIaTs MepProROTro JUIBLACRAY

_ D B 1
r_P—A(G)) P, D-(1-6) (4.193)

JloXizl BIA BOAOAINILY 3BMIATIIMMIT AKITIAMI MOKIT2 PORCISAZATH SK TeCKer-
innil notix ausientin (3 norasay Teopil 10TOXIB naatexis). ToMy BapTicTtb
AKLWIT JOPIBNIOE TTOTOMMIA BAPTOCTI 1HCCKINYCINIOT 3MINIOT DepTi

Dt (4.194)

Ms

P =
k=1

Jlusinenan a3siualinol akuili MOXYTb cruyatly, 3poctari abo aaaun@mTincs
neaminonot. Tepuoni Biomagox neiikannii 219 amanizy. ¥ sanaaxy 3siaainoi
AKIT 3 NYJABOBHM 3POCTANISIN ANBLACHAM € CTaAuMu, tnpy Oy = Dy = .. =D
MaeMo P =Da—=D/r.

Peasmila Wila akIT MoXe 11¢ 36TrATICST 3 1IEID OLINKOI0, OCKIIKY TIPOrNOIN
PI3INIX iNBeCTOPiB - NEoANakoi. 3a BlAOMDIO PHIKOBOID 11HIOIO AKIIT MOKNA
oliNUTH 1 crogiBalny foxiamerts v = D /P,

3enyaitni axwii nopmaaniiors (abo cragorn) apocranns — 1€ akuil, 3a
AKMMI OHIKYETBLCS WOPIYIT MPBPICT AMRBIICUAIR 31 CTATIM TEMITOM

D, =Dy (+q), k=12 ..,

ac k - JOMCD DOKV.
Llina axiij BU3KMAYAETLCA IK TOTOYIA BAPTICTL HECKIITUCINIONO HOTOKY JUBI-
AcHig

P =D, 2 (1 +(])kz)k = D E wh = 1 ﬁ— w=v(l+q).
h=1 k=1

Tawm nuon,

D
p=pyita- P
1~qg 1-yg
Il mojean naznracthes moaeano Topaoka.
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4.13. CTPAXYBAHHSA XXHTTA | NEHCIKHE CTPAXYBAHHS

AX NPHKIAAL YMOBHUX POIIT, Y 1K31X Birypy1orh IMOBIPHOCT] TOABK KiANO-
BiatHuX n_o,qii-i (HaIXOL3KeNs ab0 BUM AT rpowweis) . po3riguemMo nalinownpening
CTPAXOBY aHYITCTH, KOIH BHMIIATA YICHA PENTY 318K Th BIL HACTATNA CTpaxo-
801 110211, Jlo cTPAXOBIUX, HANPHIIaN. HATEKIIL YOI QYTTeT, DO 33CTOCOBY -
10TbC B ocobicToMy cTpaxywanni. Biguonimui TPONIOB) CYMH CMAAYYIOTHCH
TRABKY 33 kitTa (NanpukaaL, ueacii) abo, yapnaxi, p Pa3t CMepT) 3aCTPaxopa-
nm’_ oc:onén. 3azpaseriab nepesbawit KinbKicTh MIaTexin vV TaklX anyiTeTax
Ta IXHIA TCPMIT 1EMOXKIANBO.

Bianori 1o 10 crpaxosor yroay crpaxyraasinix CNAaYye Haiepea CYpaxonts-
KV ReARY cyMy  — cTpaxowy npemiio (premium). Y cuowo wepry, sit a6o sioro
TIPABONACTYIINKI MAIOTL MPABO OTPHMATH CTPAXOBY CVMY S [IiCHd nacTansy
CTPaxorol noAli. Axnio fiMOBIpIticTs nacTaINz CTPaxoBol N0aii g 3ajauo (na-
NPUKAAL, Na MACTART MKBYAOIG AOCBIAY, 34 4112J0TICI0 TOWO), TO TECPETHINO,
6es ypaxymanisg nhuvx dakTopin, AKTVAPIO ClIpaReanBa npeMis P BU3Ha-
HatThest K CMOBANS BC/IIMMHA CTPAXOBOT BUILIATH O, 1IO HaBVRAE 31aY¢)11 8
S 3 iMoBipnicTio g Ta ananenms 0 3 iMoBipnicTIo 1~ ¢ )

P=FEo=23Sq.

e BLANOBI e Bpninniny exsiBazentiux 30600’ s3a1th CTPAXORBKA | CTPAXY-
BaAbINKA. Ha vipaxktuui peassia crpaxosa upemis 6iamna sia Sq va cymy
Hasanraxenns (loading), 110 CkAmAAETLCH 3 BIAATKIR Ma Begen)s CTpans Ta
JEAKOTO JTPHOYTKY CTPAXOBOI KOMIIAIT.

Ipocrexsiso, ax ueit upiwin PCAIVETLCA TIPH PO3PAXYUKY Tapudiiol cTas-

K (niny cTpaxynanns), To6To WM 30608 933115 CITAATHTH ikcopaty cymy
IIPH NACTan CTPAaXopol MOAIT 3 po3paXylKy ha NeBuy KPYTAY CVYMY CTp'axanui‘
surgath Oanpukiag, (000 TPOINOBHX OHMIMILL) 1IPH CTPAXYBANI KUTTH,
_ Huxafi P — cyma wetro-npewii (6¢3 cTpaxosoro NABAUTAKENNA), & ¢, —
IMOBIPIICTL CMEPT) 3aCTPANOBANOID YEPC3 N POKIB. Y paxopylouu Te, wmwo y
RHTIAAKY, KOS CTPAXOBA 1041 BiAGYACTLER Na NCPWIOMY POUI CFPAXYBANNS,
CTPAXYBAMDLIHK OTPHMac cyMy P (sBasxcaTimeMo, uo npesij CILTAMYIOTBCS Na
ITOMATKY POKY), a KOBI 11a APYTOMY POL, TO cyMa IpeMil cTajoBuruse P (1 + )
TOMNO, CNOMUBANG BHUAATA TAKOIO PAAY NPEeMill 3 ypaxyBanusy 1acoBo Bap-
TOCT] rpoutes

n k-1
E(A)=PY q,| Y2/ |
k=1 J';'I )
AC D — AMCKONTHHE MBOXKINK 34 HEBIOIO CTABKOIO 7.

SARDIO BBAXKATI, WO CTPaXoBa CyMa CIAAYYETLCA NANPHKIHIL POKY, KON
CTURCS C'rpaxommzn1-(;1;1,.101\', TO CHOATBANUSM BUTIIATH B 1ICPLIOMY DOID ¢ Svq,,
Y APVIoMY — S727%, rowo. Orxe, ¢CNOQIBANTg BRILAAT 3 YPAXVBAIHAM Yacy
TTaTexR Y

- \
E(Sy=5| 3 vqu
k=

Ton 3TN0 2 IPUNMTIOM eKRIBATENTIOCT! 3000B ST3aITb CTPAXOBHKA | CTpaxy-
BANBUNKA MaeMO piBinety E(A)= E(S), M0 fae 3MoTy 3MaXoAWTH HyKany
CVMY NHeTTO-NpeMii T2 Tapud cTpaxyBanis 6e3 YpaxyBallis HaBatadkeInNis.

V cTpaxysatilti Majitta MOX(Ia TPHIIYCKaTH, WO KMOBIPIIOCTE HUABK CTPaXo-
BOTO BUMAAKY — cTadi (g =), TOAl MaeMo Taxe 6a30Be ciinpinoulens
AAS POIPAXVIIKY HeTTO-NpeMil | Tapu(phiix CTABOK 34 # POKIB:

n (k=1 fa
E(A)=Pg) | ¥ v/ |=Sq| D, o |= E(S).
k=1| ;=0 k=1

Y ¢TpaxyBaluli JKHTTS BUKOPUCTORYIOTHES IMAUCHHS FMOBIpHOCTER 10D
SABYTS RO NEBNOTO Biky a0, nasluakk, cMepTi B mennomy Bili. CycTeMa rakux
XaPaKTePHCTHK BUBIATAETHCA 32 A0TOMOTOR Tabais cMeptiocti (mortality
table), me AA0Th sMOry MOGYAYBATH MHCAORY MOAETbL HPOMECY BUMApanns
Aeakol cyxynuocti aogefi. i tabngii BUKOpHCTORYIOTL ¥ acMorpadiwnifi
CTATHCTING | MICTATL A8 KOXKHOIra BIKY & Taxi jtani, 4. Riapkicts I_r ocib
KOXKIOTO BIKY, SIKi 3aMUTHIINCA SXHRHMI 3 110MATKORO) KinskocT: B 100 Tue.
mosied; xiapxicts d, 0Ci6, AKi MOMePII y XM BIKOBIT rPYTH nican BIKY X
JIDOTATOM POKY; EMNIpHIHY BMOBPILCTL ¢, NOMEPTH ITPOTATOM POKY micaa
RIKYV X pokiB. Ll moxasnuin non's3ani TakMMyu CniBRLIHOIeIAMK:

l.r+i = [_r - d_(: dr = Irr/,r'

Ha nifcTtaBi yncaoBuX Aannx TadIuLL cMePTROCTE, AKI CKAJIATE OKPEMO
JUISE OKNIOK ) UOJTORIKIR, BM3HAYAIOTL HmovipuicTs p =1 [ ana wox-

1ol CTATI NPOXUTH 1Me 01BN Pik 0cobl y Billl 1 pokiy Ta #MoBIpINCTL |, p =
=i l;_' ADKHTH 3 BIKY ¥ /o BiKy .t +n (1yTn — KiABKICTL pokiB MalinyT-
HBOTQ KUTTA).

3a 4NCAOBUMH AQHUMH Ta6IMIL CMEPTIOCTE MOXAIA 377al T TAKOX IMOBID-
11OCT! MOMEPTH ¥ TieBitoMy Bill. Taw, iMOBIPIICTL MOMEPTH NPOTATOM POKY AN
ocolit y Rilli X POXiB

v X

ay Biwl Bt X 10 x4 n pPOKin

] 1 x4n~1
ndy =1, p = 1= _1;+n =T Z dj'
1 j‘:\'

A

A3 cupomenns JamHCy CTpaxonux atviteris Ta GOPMYI 3aCT0COBYIOTHL
TEXHIYHUA anapat koMyTalidnx pynxkuiit juox mmir. o nepmoro nane-
HaTh Py nruii "

=127 N = .
D, =1 ", N = E Dj,
J-x
AL T — JIUCKONTIHIT MIIOXHHK 33 CTABROK) 7 1@ — rPAMNMIKI BIK, 1O RMKO-
PHCTOBYETHCS V PO3PAXYHKY.

; - ) T N1 () RN ) B . ]

Jpyri run praonac pynknid N E N gKI 3acTOCOBYIOTHES, KO € M
BIILAAT Ha Pilk.
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A8 po3paxviky naatexisn MOCTHYMEPATIO BHKODHCTOBYCTHCA (pyiKnis

Ng_m) =N, + l’_l)__' D,
mo

a LAATEXIn npellymepanto — T

N (.m) =N_ - wm— 1 D

A .-
T 2m TN
Ao apyroro tuny KOMYBIKAIHNX Dy K 1a9eKaTh TaKoK pyrrnit

i)

Co=do™ M, =¥ c,
J=x

[Hasinpoctiimm nunagkon ocobuctoro CTPAXYBANNISA € CTPAXYRAINIG 11 A0-
KUTTS! (pure endowment), sixe Moskia po:;r.u;izun‘u AKX CNPOMTEHUI ll‘l(i“ll[T
HENCIBNOrO CTpaxynanuy 3 olieo nenciiinoio BUILAATOIO. IHKu’m .ruo.,'xhupu; N
BUL Y poxin ACMOBIAETHCS 31 CTPAXOBOIO KOMIAIEIO, HO npn A0CATHen|
‘I{l'c‘l.(l) BIKY. ¢Kaukimo, 60 poxkin Bona otTpnmae cymy S, To poaMip an.\tiT BI3Ia-
(;::;;:;?;:,:;::l;)_m ST CITOIBANTIAN CYMH CTPAXOBKH, QUCKONTOBANO] Ha TEpMiil

_ G0-x
60-x £ = Sgp,p 0",
e 60-rP’v  — jmosipuic SKO ;
;} B0-v /% IMOBIDHICTL JOXNTH 10 60 DOKIR 0co6H vV Bl X poxin.
SALASBIOMY BINTAJKY OXHTTS A0 BiKY v+ n poxKiB
{o,0r D
_ n 4 ~ -
€= 5(:, Pyl ) =8 = § Zven
L o™ D,

YIS N . . .

I_mmmxf MO CTPAXYBANIA KHTTA, KOAH CTPAXORa CyMa S BIMNQYVETHCA B
)[;am (.M(‘.pl.‘) 3aCT])axou§ztor(>, AKHH yKhas yrojy v siui £ pokis. nymo BN
’I;):upe na .ncpmomy POLI CTPAXYBAINIS, TO RAPTICTL BUITAATH T1A MOMENT yKJla-
J II-I}I Km.'rpcu_ny CTAUOBUTHME ¢ TS, 2 DK CTPAXOBOMY BUNAIKY 1t ,qp\dfr(my

) — = < ° Vi .
POt 27,078 towo (RBaskacTbeA, HIO BITIIATA 300 HCIHOCTHCS nanpukingi
POKV).
Oz:m)pa.‘so.mm Herro-Tapud nopisimoe PV CTPAXORBOTO anyiTery a6o mare-
MATHYIOMY CTIOJQBINIIG CYMH AMCKONTOBAIIKX BMIAAT ’
(o d
A= SL-I_{U § ol )2 +...+%z'“'_"w
x Iy Iy )

Homnoxausnus Ta noginumin AOAANKY HULOTO BHPasy Na ot | BIKOPHCTAR-
]“) . 1o PRy . e . ¥

§ KOMY ratiiing dyimaoii D“_ Ta M ., MaTUMeMO

A= 5('[/'—-1 ottty UeY LRI by M

O R

L D, D, D, D

P‘u3mmlej\|0 MOJCAT MISABNGCTE HEACPKABIAX TENCimx bonain. Ak B

'|<p'muax 3 PO3BUNEIOID PHIKOBROIO CKOTIOMIKOIO AKYMYIIOIOTE BETUK] KOWTH |
SUDHOWO MIPOW BNABAIOTH 1a 10BeCTIL T IPOLECH B CXONOMILL.
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A d

X

Salesneuemis Henciamy 3a BiKOM 3 JHIX MOXIA PO3TARATH AR JUBIocTpo-
KOs IBCCTHIDTNNIT HpoLec, Na NepoMy eTalil siKoro RHCIIOITHCSE B Na-
Aemist (BIecku 1o POoNAY) | NocAIoRNE HaAPOILeH st KOINTIR 3aKKI JIOX0-
Jlad BRI IHBECTHINIH BICCKIB, 2 Na APYIOMY  — QTPHMYCThCS BiJIAUa BLX NAlO-
MIMENs ¥ BHTASL Nepiomux teiciil,. Oco6anBocti Hboro HPoNecy 3yMon-
SOOTHES TPHITHATHMY B XoNKPentonmy (BoILn NPABKIIMY, 10 PelIaMeCHTYI0Th
BICCKI Ta BUNAATIU neicilt,

[lencritne cTpaxynatisg, OMCRIIHO, MOKNA POICASLIATY SIK CTPAXYBANIA 1A
FEOKHTTA. IO MOCALAOBIIO NOBTOPOEThe. Ha npaxeiiul, oinaik, Kpane xopuc-
FYBATHES BLKOB UMM CTPAXOBHM anviteToM.

PoarasyeMo NaimpocTingg anyirer, o CKALIAETheA 3 HeralinuX piuix
AOBIMNNX BHILIAT HoctityMepalifo. Lipu usomy BapTicTy CTPAXOLOro anyirery
Afis oCco6) Y Billl X PpOXIE NPH WOPIYBIH BYILIATI OGVMOBIENOL KPYLAoT ¢vMu
(nanpukaaa, 1000 rpolloBUX OAHHILL) CTARORHTHME

! {. b wx
ay = E IS I L IR
l.! I,I‘ l.\
TAKHX KPYMANX CyM, AC & - MAKCHMAALINT BiK, U0 BPAXOBYETHES B PO3-
Paxyiy.
[Toryoxcunum i nogiansuy neii supas wa 2% oTpENaCMo
w-x y
Ry
Sl
¢, :_:'_____:‘_;:tl_ (4.193)
/_l.l)" Dr

BapricTy BHIKAAACUOTO o 2 POKIB aBYITETY HOCTUYMEPAILI0 CTANOBYTIIME
a. = —Afntl (4.196)
ITa npaxTui BHOAATH NPOBOASTLC BatiyacTilte woMicsus B poanipl 112

pirmol eymu. Togl 3amictn dopyva (4.195) i (4.196) cxin 3acTOCYBATI TaKi
dopmMyau:

2 (12)
0(12) — a4t a ) - N.Hn‘kl
x | vonta D,\' :

[Tencii, ax OPABKIO, CILAAUYIOTE ¥ RUIAA] penT npenyMepanio. [[pi npomy
BapTICTh Heralinoro JOBIYIOro auyiteTy npelnyMepanio

w o . N
(jl' = 2 _}Z)j = 4 1
. N D,
J=x R R)
a BHIKAANEHOTO 1A 21 PORIB alyiTery
g = Ny
n“x T -
D,
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Hpu momicauunx miatexax

(12) NUE
40D Ny T o i_\_i?
X D-r N I)\ "

STxugo - Aifte Th alf ' i
t Im. mu‘i.'xam VURCOIOTLLA HEFaiO, ane He JoBiI0, TOGTO HPOTATOM
POKIE, TO MaeMo neraih oOMeKel f-plani (I — vear temporary life annuity)

anyiteTn. Baptiers takoro ANYITCTY HOCTUYMepalLo )

‘ ¢ Do ;

-~ -7 ! -
a,. ¢ = 2 L‘:x = L 17 = I—\"+t IV" » Lot
- D D '
=1 g=1 « Ry

Ananoridna 1ag anyiterin NpenyMepan o

N.\: — ‘VJ‘—H
D ’

.t

(Z).: =

\ lUono miakazaenux ua n pokis ANYITETIB NOCTHYMEPANIo Ta Aapenymepanao
MacMo ’

] _
a — A L+n+t N_Hmu] .
neey o /_) '
¥
i = Nownw = Nywna
0=yt D .
X

.y CXEMAX ITEHCIHOTO CYPAXYRWNIS, 1C 32 BUXIANY BEARMHIY HpyiiMac fbes
POXMID NENCIY, OCIOBNOIO 3A1a€10 € PO3PAXYIOK HeTTO-rapipy na ofymonne-
Ny Kpyray cyMy nencii. ’ _ .

_‘l._l[f),n() PA3OBOTO BHECKY NETTO-TAPHD A0PIBIIOE BAPTGCT anyrrery, u niano-
BIAAC YMOBaM BINAATH NEHCIT, 3 HETTO-NpeMis — H06vTKRY BAPTOCT) anyiTery
Ha posmip rtencit V. Hanpwxaag, ans nerafinnx i pinxaageuny penT 1nocT-
HYMEPIAD MAEMO

N /
E=Ya, ZYD;H; E:Y("ar):yj\_gﬂji_
x T

¥ TIPAKTHI CTPaxyBatyis UPCMIT MARIACTINGG BUILAANYIOTHCS! KiAbKOMA 110-
CAAOWIIMI TANTCHKAMIY (10670 1 poscrpouiy). Jleaxi 3 iy ILAATeXIB € CTpaxo-
BUM ARYITETOM, 1K 1 cami tencii. Uepes exsipagcirrnicts dinancopix 30603.‘51-
3411b YYACHHKIR KAPTOCTI BLINOBIANIMX ANVITETIB MatoTh GyTh pianmy. 1lamgpu-
KA, KO NPeMIZTINIE ANVITET € Ieraiiinag, oOMOKEIN, tencitimg — JOR)Y-
HIM, BIARNBICHMM, & MOPIYI HaTexi 53 06oMa anyiTeraMy 3jicnonrees
HOCTIYMEDAIIA0, MOEMO pIsnicTs Pa,., =Y (L4, ), s;iakn HETTO- 1ipeMig

pP=Yy 4 ay =Y -ﬁ’.—l"fﬂ"l/l\l.l' _ "V_L-rHl =Yy 1\"_{+H']
¢ {

y : - .
Lo [)_r Dy "\’_H] - N.Htr-]
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4.14. OUiHIOBAHHS i nopiBH;_mbHMﬁ AHAAI3
iIHBECTHUIMHHX TA KOMEPLHMHUX NPOEKTIB

Teopis nikecTHuil (KAMTANOHKAAZEUL) ¢ CKAUIMM | IKaBHM POIALIOM
cyuactory pIIANCOROro allaaizy T hinalcoRol MateMaTHKK. Mt o6MexiiMo-
CH PO3TINIOM ACAKHMX BIJUIOCHO MPOCTHX MeTOALB AlATITHYNON0 OLILOBAUIS
ChCKTHBIOCTT, A TAKOX MOPIBITAALHONO AUXAI3Y HBecTiiinux ta himx «o-
MCPLHHIMX NPOCKTIB, KO CHOYATKY BRIANAIOTBCR KOLTH B AesSKY cdhepy
EKOIoMIIaL v dirtancis (BHPpoGIBNITRO, OYAIRCALITY TAAY 3L, TOPTIBMO, 1Nt
HAJePH TOWO ), 4 NOTIM BOUI ITOCTYIIOBS HOBLPTAIOTLCS, PUNOCAYD inBeCTOpPY
nesUUE HPHOYTOK. 328J210A HIBECTOPA — [PYIUTYIOURC) 1A JTANX NIPO TPOEK-
T (10 Ix MOYATKV) | BLANOBLAMOMY MPOLHO3) 153 NEPLOA iX peadizani, sulpa-
T ONTUMANbUNST BaPiallT BKAZENA CBOlX Cpouniei, oifilniRusl JAOXIiAHICTD
npoextin. e cxaaale 3aBJAanHA, WO MICTHTL MOMEITH HERBHANAUCHOCT] Ta
PRSIKY. ¥ sianoBianoay GillaicoBoMy anajgidl qoninpio T Bijg NpocTix
MaJerel 10 CKIAUNMNX, mod ypaxysary skoMora Giasmy «idpkicTs (pax-
TOPiB i napaMeTpiB. Pospaxopaii yna mwupoxe 3acrocymnaliim Moaetn e jo-
B 6YTI 3auaAT0 CkAaTn Hepiako nopigishio npocti Modeai pazos 3
CRCIEPTIUMH OIUIIKAMI JUIOTh 3MOTY MATR JOCTATING Gasy qAd npuilnsarrs
PLCHES PO 1BCCTY BaNHA.

Hipiue Oyay10Toes Mofens AeTeprinosagty IoTOKIB FPOoUIoKUX BHAUTKIB
T HAAXO/DKENh R INRECTAULITNOMY 1POCKTL, AXD DOITAAAIOTRLA 3 DI
IBAKAMIT ] POIMIPAMHM TAQTEKIB YV ARCKPETIIOMY T NENEPePRBIOMY BAPialiTax.

Hexadt e ingecruniiimsdl npoexT, nlo nouwlilacThey 8 MOMeHT uacy Iy =0
s xanitanonkragemun £ (0), y soment nacy £ (0=t <{y <...<t,) Bialy-
BAIOTLCS! JAOAATKOD BIMTIKn x (£, ) abo napxviokenis (aoxoan) y(6,) —
TpaHCAKUIT, 1Py uboMy B3araai {, —ip_, # consl. VBeaemo sextopn [ =
=0ty oy b)), T=(xO) x () o x(8,)), §=(0.y(t). ..., y(t,)) Tano-
3113YMMO NIOTOKH BUAATKIB | HaaAXO0Kel b BLANOBIAND Yepes n(ﬁ T) Td n(f: _1'/').
JLIST WBRECTOPA BIJATKY BRAOKAIOTHCH Bil € MIHMY BeABIMNAMY, 3 A0X01 —
Avaatiamy. Togi C(0) = —x(0) — novarxona iusectinus, a C(¢) = y(t,) -

— X (& ) — nerTo-naaToiOnBeCTopa B yMoment b, s =1, ., n(mpu C (4 ) <0 —
e BHaarok, a npit C{L) >0 — maoxia).
MusiHa po3TAAIYTH O BerTo-notik {7, C), C =(C(0), C(t,). ..., C(t,))
3 uncro papricrio NPV (Netto Present Valee):
1
NPVn(f, ¢)=PVn(l, §)-PVa(f, ¥)=-x(0)+ Y C(L)(t+r)y "
a=t

Ta WHCrow napouientow rapricrio NA 1V (Netto Accunalated Value) u Mmomen
L > O

Nava(l €)= 3 Cl)ren

sl st
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) 3a neankol KigsKocTl APIGHNX NAATEKIR AOWIALHO HAGIIKIEHD onucyBaTI
IX HOTIK HENEPCPRHOIO MOEIINO 3 KYCKOBO HENCPEPBUOW 1 TEHCHBHICTIO HET-
TO-B0TOKY P(E)=p, (2)=p _(t), e p.(¢) — JiNTCHCHBHICTh BWIATKIE, a
P, (t) — IHTCHCUBHICTD HMOXOAIR, TaK 0 Ha Manomy inrepBam vacy (2, £+ Al)
‘ICTINE A0XIA NMpUGANSHO AOpinuioe P (L)AL ) )

Toui cyma M 4ieTOr0 A0X0AY BIA IIOTOXY MA3TEXis Ha iMTepBadi (0, 1),

0 < T ¢ rerpasom:
T

M (7) = [p(t)dt.
0
a NPV norory n{p(l). t <t} nerro-niarexin BH3HAMAETHCH AK

T
NPVrlp(r). t<t)=[p(t)(t+r) " ar.
0

Mouesn HelepepsHoro NOToKy Jae MOy aanisysath 11poextH Ged 3uau-
WX BKJAICHL Ta JOXOMIB Ha BIAMOCHO KOPOTKHX Dposmbickax vacy. Jdas ce-
PCAHBO- T2 AORIGCTPOKOBKHX NPOBKTIB NOTPIGHO 3aCTOCORYBATH MOAETh 3MIILIA-
MOro MOTOKY KOIITIB: NOPSA i3 BIAHOCHO DIAKHMIL BEAUKHMU HETTO-1LAaTEXA-
M C=(C(0)),C(4). ..., (C(¢,)), 0 =ly <l <...<t, <T Ha npoMixuux
HTEPRANAX HACY MAATEXI MOXIIA BBANKATH HeTlePepuHYMIl 3 IHTEHCHBHICTIO
HETTO-NOTOKY P (£). TTo3HAYNMO TaKuil NOTiK Yepes Tr[[, c. n t<T].

A 8160y HATIPANUIX BAPIAHTIB BKAAICHNS KOMITIR Y NPOEKTH BUHKOPHCTO-
BylOTL pisui metomus. Haiduacriwe soHn rpyutyiorscs Ha BACTOCYBANNNL TAKKX
OCHOBHKX TMOKASHUKIY nopivyana: 1} wucmot nomoxogoi sapmocmi NPV
2) anympiuninoi iopyu doxidnoemi IRR (Internal Rate of Return); 3) ne-
p1ody oxynnocmi xanimaroaxaadens {payback period); 4) iudexcy penma-
6eavnocmi (henefit cost ratio).

HaflyacTinre ac nepwy xapakTepHeTHky npoexty posiasgants iioro NPV,
o 36iraetscn 3 NPV R nianosiasoro noToKY maatrexin w. Hepjvuicry
NPV mn < 0sraasye na BEAOUMIBHICTb 3aCTOCY BaltHs HEeCTOPOM BiANOBIIO-
TO BAPIAITA HOTOKY NTATENIB n(t LG Dt < T) UpH 3aZAHMX NapaMeTpax ¢, &, p
1 r. Cepea sapiantin a NPV r > 0 norpi6no pu6paru Toi, ae NPV 1t Siabua,
i nopinHsTH 00 i3 BKAZJCHHIM FPOILCH Ha GanKIBCHKUI HEMO3NT, L0 MOXKE
GyTu GiAbUI PERTAGEALHUM | 10 TOO X 3Nauno MeHIL DU KOBHM BapianToM.

_ 38 UBOTO BIKOPUCTOBYIOTH MOKAZHHK I RR 1= €0 — I qe vy € KopeHeM
PiBHAHHSA

n T
[(r):=NPVR= 3 Clt)(t+r)Y s+ [pt)(1+r) dt =0 (4.197)

y=0 0
(npy 7>0), aKe HAzUBACTLCR PIBHMININM BAPTOCTI A60 AUXIAHOCTI NPOEKTY

Ha MoMenT qacy 0.

Cyms piswanna (4.197) noasrae B romy, uio PV Ha MOMenT ¢ty = 0 noroxy
BUAATKIB TA NOTOKY JIONO/UN 36iraloThea, TOOTO NPOEKT Tpy cTapli T € 6es3-
npubyTkosuM. Sxino piskasus (1.197) Mae eannnii nopatiuls Kopins 1y, 70
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Bix Ha3uBaeTsest JRR 3a Gasuchy oamuuuo vacy. Ilpy vy <7, ge r — pHungo-
RA BICOTKOBA CTABKA, MDOEKT MIOTPIBHO BIZINIINTH, A NP 7 < 1y Bid HOTCHILIRHY
npyAaTHKii, ate ceped NonidHux papiannd cait BUGpaTy i3 HalbiabWKM 31a-
HCHSM r(].

Slkuio notik T 3anano, 10 [ (0) ¢ HEANCKOHTOBANOK CVMOIO BCiX lieTro-
IATeX(IR HA TePMiH nipoekTy. 3 inanconix MipKynasb i €yTi [ BRIIIMRaE, wo
caijl sigxuneey Bei Bapiantd 3 f(0) <0 i posragaa™ TiaLKKM BapiauTh 3
£ (0) > 0. 3aysasxumo takox, mo [ () = tim f(r) = C(0) = —x(0).

Hpuknan 4.21. Hexait 8 soment vacy fy =0 lll’f_\:i)("l'()p BEJAUAE ¥ 1POCKT CyMYy Tpoutet n,
POAPANOBY O OTPHMYBATI HANPSKIU Koxuoro poxy 1. 2. 3, ..., 1 crajy cyMy 10X0ay
e, A8 1 — HOPMA JOXIAHOCTE 3a AN PIK, 1 HanpuKIuLil 'I'Ep.\llli_\’ HOBEPHYITH C_yH_V IlKJ]Il,‘.ly
. O6RICAUMO 1y .

Pusuanva (4.197) mae surang

”

n
[)y==m+imY (1+r) +m+r)" =-miny, v* +m", (4.198)
~y=1 &=1
He v — xoediyicnT JANCKONTYBRHIU.

"
OcKinky E v = (I -’ )r", nicAs oLICTAIIOBKM Lhorp wupaay n (4.198) ra ckopouen-
x=1

g Ha m > 0 0TPUMAEMO
-i+x(|—z~”)r"+v“=0. (4.199)

Ouesnano, Mo ry =1 € eqisiny KopereM FoninoMa g aigid vacrrnt (4.199), To610 IRR
TPOBKTY AOPIBHIOE L.

Mpukaaa 4.22. Hexat € cxema norawmeynns 6opry 21, BaNTOMH A 1 POKIB 3a pivncio
CYRBKOW [ 3 YMOBONO BUMAATH HAUPIIQHNT KOXNOro poxy 1, 2, ..., 7 BIACOTKIB ¥ ¢yMi im i
nOBCPUEIN NANPUKINIG POKY 1 neppicnol cymy 6opry m. Lle € inmowo inTepnperanicro
npiskaany 4.21, Koa 3a JONOMOI0I0 penTH nocTryMePauA0 pishsng (4.198) moxna no-
RaTH ™ eKBiBAACHTHUT Gopyi m = ima= + g

BukonyeTbest Taxe TBeDIUDKEHHY MPO JOCTATHI yMonu icuyupanns [RR.
Ilponoanuin 4.2, 1. Axwo 6 nomoyl eci 810’ ¢yl nrdmexi nepedyiomn
ycim dodamium, 1 nasnaxu, mo ry auznaveno. I1. Hexailt ty <ty <...<t,

n
ma G, =Y C(t). n =12 .., k — naxonuena cyma acix nemmo-naa-
s=0

mexta iigecmopd 610 momenniy ty =0 go t, axaouno. Axuo Cy #0, Cp =0
I NICAS GUKIONENIS 1yIbOsUX snaneny nocaldoanicmy (Cy, Cp, ..., Cy)
MAC MIALKU OOHY 3stiny snaxa, mo pionsnns ooxionocmi (4.197) mac €du-
nutd dodamnuid xopinsy' .

TpetiM moxasuuxom eieKTHBHOCTI iBBECTHUITIINX Npoextin € nepioa oxyn-
nocri. Posrasnemo ancxpernui norik naarexis (G, Cy, ..., C;, Cryyy -, C)
i npunycTHMO, WO Boms BIIHECEHT 10 cepenrty Gasuchol oaunul vacy (na-
NPUKAAL, MICALS), npHgoMy 1iepli 1 + 1 wienu HOTOKY NAATEXIR € CYTO iHne-
CTHUIMHUMMK, 2 IR — CYTO JOXIJIHHMK.

‘/loseperny UBOIO (haxTy MOXiA 3HAdTH 8 kAWK McCutheon J. )., Scott W. F. An
introduction to the mathematics of finance. - Oxford: Heineman, (986.
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Toji saraannyit o6ear iunecruuiii K = OJC | A MICPI OKYNHOCTE m (e

3BETEHHA CVM IPO)H(_‘H A0 U010 D \I()MGHT)’ JACY MOXHA 3H2 BT 1OCTI (ONHNM
AKVYMYVNOBALIHAM MOMICAYHIX AOXOB, KOAW BOWY He HepeRuuyors K

m=mn (z:zj(:‘lﬂ > K),

s 1%s<n
TOOTO NEPIOA DKYNMIOCTL 1M € PO3N'AZKOM NEPIBNOCT
n—1 - nro,.
- G, <K< chl—.\" (4.200)

Hanprocugr, vy ralinpoctimomy wunaaky, KoIw inwectingi 8 posMipi 'Cm K
‘lllrl(‘l]!()}()!h TIILKH OGN pa3. a RCi HA/INO,DKCH ML /I(’)lelll()!()l‘h C,[ » YMORA
(4.200) mae wsrasn (m - 1)C) < K <mCy.

Y CRAWMINIOMY, 230 Kpanle oO6rpy HTOBanOMY Baplanti noTpibHe cnoaarky
3pectit pel IDOILIOHI CYMIL 10 oAn0rs \[()\IC}[Ty qacy - MOMENTY 3]}(1[]11(,)[]1)]
IHBECTIHILIA, & TTOTIM BHSHAYNTH Neprojt OKYINIOCTI npockry. Lle yrounene ana-
senns (present value payback period) Gync Glaswins 3a pepsione.

Hersepruli nokasnnk - ingeke peurtabeavnocrt BCR apoexty ¢ pigio
TEINIM CYMY RC iX AHCROHTOBAHNYX TPOMIORNX TOX0), UH Blll lHBCCTH]UH J10 CYMI
ROIX JICKONTORAI TunceTiin my@rcis ko BCR < 1, To npoexr
BEANHISETLCH, & CPeL NPOCKTIR 3 IHICKCOM > [ 1ePEHATA HAJAETHCS NPOCKTY
3 pafGiapmns imjgercom BCR, aae sin MoKe MATI HE Halit Abty NPV,

Hpmma;( 4.23. Hexail & asa npocwrn /A 1 B Jlan upoexty A PV yeix goxonis nopiu-
woe $10% 1 et voparn 1C cravouants S 4107 Jlas upoexry I3 siavonigio
- 3 ~ 3 1 . -
PV =3 245107 ya 1Cy =3 10", Bijiomo. uwo NPV 1 1poekTy A Gihuta 12 anasoriy-
SN HOKABIUK 40510 MPOCKTY B JMaeKken pentabesniiocti nmux npoexrin

BCR(R) = FVy ICk = 245-10° /10° = 2.45;
BCR(AY= PV, /1C, =10% /(4-105) = 2,25,

Tony 32 penrrabeas)ucnio npoext B kpanwii. TIpoTe upoexs A aae IMOry igBecTVBaTH
B1a5me Ko L MaE Buisiny NPV, co61y ekodonmino siv Mone 6yTs suriudmss. Orxce,
IAEKC PeTabe bHorT] e € 0103HaNBUM KPUTEpiEM e:,],m(mmm(‘n npoexry.,

Posragneso npoctnjt BUIAAOK, KON HnecTop aoxe OTpUMATH 60 fary
KPCAMT DI OANGKOBNT] BLICOTOK, UPHYOMY FIOTO MOMKALBOCTT UIOA0 W3ATTS
Kpeuiry neobsexeni. Pinenn indasuii ans pisinix KOMIONEHTIB MaiilbyTHbO-
O IIOTOKY JL3ATeXR D MOXKE OVTI pianiM (HanpHKAAT, JapIaaTa MOKE 3POCTa-
T3 HOBIALI e, HIK 11THA Ha MaTepiaan),

Poaruatemo BURAAOK, KO BCT KOMIIOLCHTH 111aTexis 3a nepiop (0, T)
MAIOTh OAHAKOBY 11HpAAWTI0 3 NPOFHOANHM TEMIoNM ! 33 6a3uciy O B0Hn W0
vacy. {TpumycTimo, wo Bei naaTexi 1HIeKeYIOThes 3 YPaXyBaHHsSM A TaK, nlo

sporsosni olivikn Gy, (fo), Cp ()., C (), 0=ty <ty <...<t, <T ipy (L),
0<£<T pag napanverpin JNCKPCTHN-HENEPCPBHOrO NOTOKY NAATCKIB Haby-
Ratorh rarasiny Cp,(8) = 1+ DS CU), p, (¢)= (1 +h) p(t).
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Toni anckontosana 1a MoMEHT £y = 0 BapTicTs NOTOKY HAATEKIB JIPY CTAL
DLCOTKIB 7 32 6a3HCHRY OANHHLIO Yacy C'ruunmrn-me

NPV, () = 2(‘,, )1+ 7y s+Jph(!)(1+r) dt =
0

r
1
. o —f N
= S C() (A iy [p)(t+ )y de, (4.200)
= 0
JC 7 wHsHavacTses pipnicrw 1+ j = (0 + 7)) /(1 + A), o610 j Moxaa
IMTePNPETVRATH S CCABKY BIICOTKIR 3 ypaxysanusamM iHdasiii.
Ouestano, mo npu 2 2 rinsecTnnil He Ma1oTb cetey, STxuo b < r, upuiosMy
Itacr aocnth mani Qranpuaa, qe nepesnmyors 0,05 ... 01), 107 = 7 — h.
ITopisnstng popmya (4.201) 1 (4.197) nae pisnicts NPV, (r) = NPV (),
AC PaBopyt IHPAANI BPaxoBaHo nepexozoM 8ia 7 fo j. [oznadarow (RR

1 T8N YACTUHI OCTAMHBOY PIBHOCTI Hepes ré m oy y npaniit — uepea x), MaeMo
( thy A AVACEINE Ty 3wigcns 70( - =ril+h)+h, ne 1y — craska nOXi-

nou‘i npockry ez ypaxysannsg indasuii. Sdxolo gh jocurs mane, vo
)

noo=rth

IPOoBAMO KLIBKA 3UraNbHIX 3ayBAXKCHB LBIOND METOANKY BRGOPY iuBceTIUif-
HOYQ NPOEKTY.

Hacamrepe yci cymMu, 110 BPaXoBYIOTLCR, JBMIbKAOTL BiX nojlatkis. [loriy,
ak10o st bipMu-iHBECTOpa 0COOANBO BAKINBHM L TIePiojt OKYTHOCTI, BiAXK-
AAIOTH VO HenpUITYCTHMI BapiaHTH. KO HeH TOKRIHHK HEBAXKIHBNKR, TO Hoto
YACTO 30NCIM e BpaxouyIiors. Jadi Jacroconyory JABa 3 TPhOX HUKABIHIOL
NPV, IRR i BCR. Auaaitikn QipyMy Ha wiferani (ocsiay (hipMu pamdyviors
1 noxassuxst, Hanpwara, y CULA Hailvacriue sypiaots nepesary mapi JRR —
NPV a6o napi NPV —/RR. {kuio npu 8u6opi IPOEKTY 3a A0IUMOIGI0 misbpa-
HOT AP MOKASHUKIY TPANASIOTLES HOMITHE PO3ODKIIOCTI, TO 33CTOCOBYIOTL Lle
H TpeTii nokasuyk abo NpoBojuITh BOYJHONCHHS aHaAi3 npobaemi.

Y nisomy 3AXiNANG JJOUBI BOKA3YE, 1o BEAMKI (DIDMKH BUKOPHCTOBYIOTH
OMICAH I BYILe atapat DINACOBOro ARANIIV 3HAMHO YacTime, Hbk Mavi (110A0
OCTARHIX NPOCKTH & APIGHOMACWITAONUMY ta Giipy) OYeRUWHIMIL JLAs ana-

Hiay).

4.15. AHAAI3 NOPTOEABHUX IHBECTUUIA.
TEOPISl TOPTHEAS. MOAEAL CAPM

Hoprdeapui UIBECTHHIT NONSTAOTL 13 IHBECTYBAWHI KONTIR innecropa y
NEBHY CYKYUHICTh (DIHANCOBUX aKTHBILG THM UM iMILHM PO3NOLIAOM Kanitany
MK ARTHBaMK. OT)K(_‘, BOHY He !I()U‘S(lilllﬂ N illl!UC.T}"iSﬂlli(ﬂ)f. Hallpucaaly, 4 OJUAH
I aK1I6 400 B NebHy Iasysp CKOHOMIKI, (QIpMY TONIO. STk Npasyan, BIANOBIL-
BHRMH pivanconisa aKupart € 1inHi Banepn (TepenaxHo ssuuaiMi akuii,
MO € MIHARCOBUM IHCTPYMEITOM i3 IAARAOMOK JIOXIUMHICTIO). Ock YoMy TYT

241



LLLTKOM NPRPOUMHM € 3aCTOCYBAHHA CTOXACTHIHOTO ANApaTa Teopil HMonipro-
cTelt | M2TeMATHYHOI CTATHCTHRY JLIST AHA3Y XAPAKTEPHCIMK IMIX THCTPY-
MEHTIB Ta noprdpens 3 Nux.

B ocroBi Taxoro miaxony JeKaTh CTOXACTHYHA MOJCIL PHHKY LIHHMX Nanepis
i anania cepemix i korapiauid, aki snepuie Gyau sauponodonani I'n Mapko-
sinem® §f HUHI WHPONO 3RCTOCOBYIOTBCA B Teopil invecruitiii. Cyimicts uboro
anagizy? HONArat B HOCHIUDKeHN 20XIANOCTE aKTHBIB 3K BALAAKOBHX BeAK
T 33 LOMOMOTOK TAKHMX INHIX X3PAKTEPHCTHK, AK cepeini, aucnepcii 1a xo-
Bapiaul’i.

OCHOBHA CTOXACTHUHA MOLCAL PUHKY HDINHX Nanepis OYAVETLCST Ka TPUILY-
IUEHHAX PO BHIHAUCHICTD PHBECTHIHIHOMD FOPUIOHATY, HASBRICTD CKRINUCHHOT
KiAbKOCT] (PIHAHCOBUX THCTPYMERTIB 3 HODIKCOBANNIO AOXIANMCTIO, IFHOPYBAHHI
KOMICIiHMX GpoKepaM | BUHTPAT Ha 11EPEPEECTPAULIO TPAB BAACHOCTI TOWO.

V MOjIe] NPUBIVCKAETBCS, WO IBECTOP, MAl0YH EBHBIT HOYaTKOBIGT KaniTan
Ty, BMKOPHCTORYC 11010 B MOMEHT Hacy £, =0 na npmadans noprdenst 3 ycix
NOCTYNHUX oMy akTHBis Ha Tepmin iHBecTUUIHROro ropusonTy 7. Hanpuxinu
nepiojy iunectop peasisye (3a pHHKOBOIO UIHOW) BCI aKTHBH nopTdess, ne-
persopioloud #oro na Kanitad fp. Ilpw ubomy sianocka AoXigHiCIb nopr-
geavnol inpecrudt R = (Iy - 10)10_1. ae g ¢ AeTepMiHOBALOIO BETHYHHOIO, A
Iy — BHIIZAKOBOIO BEANIMHOID, AK | AOXIAHicTs R.

Priniconi mitns axitii (nepes cnispiAncILenn somiTy Ta nporosuts) nisma-
HAOTLCH BuraThMa PATOPAMI eKOHOMIYNOTO, 110ATTIIMHOr0, iHOopMALiiiLore
Ta inmoro xapaktepin, Cykynnicts wx Gaxropis popsve mesnuii ctan punky
B 1iaoMy. Koxer ctay € ¢ACMEHTAPHOKX 1TOAIE1 Y CTOXACTHYHOMY (POCTOPI
Q BCiX MOXAMBUX CTAHIB pUHKY. Kodken CTan pHHKY BH3Havac JOXIANCTb
YCiX aKTIBIS, NEBHY CYKYMHICTs akux A ={a;, ..., a,} iHBecTop MOXe 3ay-
qUTY 30 MopTdens. BekTop Auxisvocri aKkTHBIiB R € BUMAIKOBMM BEKTOPOM
wa Q. R={R,, R,}. ne R; — noxianicrs aktuny 4, £=1, ....n, uoe
punajxonoo Beauyunowo Ha (Q, R, P). Tyt B — anre6pa BUNAAKOBUX MOAIK
Ha £, a P — BMonjpricua mMipa Ha B,

B inpecropa € MOXAMBICTE BUOKPaTYH noprdenb M 3 IeBHOI CYKYMHOCTI
Aonyctumux noprdeqin (1. Tlia mopthenem poaymitoTb n-uMipHuil nextop
f== (2, ..., X)), W0 XapakTepu3ye po3nodin kanirayy insecropa (b yacTkax

n
OLUMIIKUI) MK AKTHBAMHU @, ..., d,,, TAK LIO Ex_ = 1. Joxixuicts (edek-
-
THBIiCTS) noprdest Ry e ainiiinoo komGinaniew goxiinocted Ry, ... R,
T00T0 R = X\ R +.. + xR, .
Orxe, CTOXACTHYHI MOACTL DHHKY, TIOR A32HOTO 3 NOPTPEABHUMM IHBCCTH -
UisMi, € RNOPSAKOBANOI cykynficTio of’extin {(Q. B. P), 4, R. (1}, xe
(Q, B, P) — iiMOBipHiCHUH NpoCcTip CTaHIB puiliy.

Mapkosiu Fappi (xap. 1927 p.) — amepuxanchkull exonomicr, adypear Hobeniucbkol
npemii 1990 p., npncysoxenal 3a po3poGry Teopii noprdens B veopil dinancin

*Markowitz H. M. Portlolio Selection /' J. of Finance — 1952. - 7, N f.—
P. 77-91; Markowitz H. M. Mcan Vartance Aualysis in Portfolio Choise and Capital
Markets. — Bawil; Blackwell, 1990.
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3ajaua iMBECTOPA MNOAKCAE Y 3HAXOMKEHHI ONTHMANLHOTLO NopThens m,
sl rae matikpany (A8 UhOro iMBECTOPA) XAPAKTEPHCTHKH R .

MaremaTudni CROAIBAHHS AOXIAROCTCH M) = ERi (F=1 ..., n) xapak-
TEPUIVIOTL CCPERHIO CHCKTUBHICTD BLIOBIINX akTHBIR a;, qmenepcil

") ’ ) R . . -., .
o, = \'}-)- = E(R}- — Em; )2 RAPIAGEALHNCTD BIAMOCHIX JOXYHOC T Rj AKTURIBR

[y, a OTKE, | PUINKOBICTD BIAIEHHS KOMTIB Y HHX.
Tngecrop sauikasaeyuit B orpsdANIT GlIBIIOT CNOAIBAHGT CheXTHRHOCTI
BRITA/Y, a4 BONUOMAC TS HBOTO BAKIHBUM € GOKAHASN IMEHWNTH PH3UK.
Hanpmaran, sxkuo € BH6ip MK ABOMa BMAAMH LIHHUX Nanepin, npuuomy

my > my, a cf = (iﬁ, ro parioMaNpinit INBeCTOP BICYALIAC rpoull Y tinhi rane-

PR NEPUoOro BuAY. Ao, HaBnaxkin. my = my, a (J'I2 > O’%. T0 ixBecTOp BN6CPE
IHITHE BT AK MCHW pH3HKOBHI (3 SKMM 110R'A3aHa MEHIIA HEBU3WAYCHICTD).
OnHax y 3arassROMY BUNAAKY, KOAW My < my Ta 0‘2 < 03 (abo my >my i
0% > cﬁ), OLHO3NAYKROTO PIlNEHLs Hevac, BoinaoMy KoweR iHBecTop, skl
BKILAC VPOt B aKIuy 400 Mt pHINKot By 1inHix nanepis, € cBoro
POUMY TPABIEM, NOBEATIKA SKOIO 3AAeANTh B HOro CXMILHOCT] 10 pHAUKY.

Dyab-sii cueTesa 33X0/M8, CHPAMOBAINA 1A 3IHKEHIT PHINKY, HASBBAETHCH
xeaxysawnasm (pid aHrd. caoRra hedge — oropoxa). Lacst case noprdhebrmx
INBCCTHIEHT NOAArAC Y KOMOINOBAROMY BKAAL KOWTIB Y PI3HT aKTHRE, IO A€
3MOry JMBEPCHKYBATH PHIUK | OHTUMIIANEW NOPTQEIs 10/1aTKORO 3BUIUTYH
HOKQNTUKH PHIHKOBOCT] THBLCTYBATIIS .

Croaisavit eekr noprdesshol inpectauii 3 roprdeness = (..., x,)
BUH3HPIACTLCH SK

n n "
- -l

my = ERy = E| Y x;R; | = Y x;ER; = 3w my.
j=1 j=1 4=}

Pu3ukoBanicTh Taxkoro noprdes XapakTepuayeThesl JRcaepcielo foro
oDeRTY
4 n n NN
; = ; — 7] - 3 T a —_ 0 - — - = . . I
L1': =k (sz ’”n) - 2 E 'tl')'_} E (Rl ml)(l\] m)) 2 2 xlx_}vlj’
1=1 y=| i=f =1
ae V= E(R;=m)(Ry=m ). j=1 ... n eRonapialismn sumajKopx ue-
y 2
anunn R ta R]-‘ 1o6ro V”- = Cov (R,,R}-). 3oxpesa. V” = E(Rj- —mj)) =0,
¢ uenepeismn Ry, j=1" .., n.
Pazisniemo npuxaa, now'asaud 3 cexton jumsependiail (pisrnomanir-
nocti) noprdens.

Opakaan 4.24. Hexaii giiagrosi edexyn L1 pistaix mups niinx nanepis y nopr-
(pein e nexopeabonatnMi, rodro Vi; =0, 13 5 (Suxpena, p3aemio nesaaeximauy). Toai
” N
, i N o - y ~
V=, r}‘nj. I 3a 0CHOBNIT NOKATHHK PUANKORNCTT MOPThe st Moskna upniiuaty fioro
j=!

cepe;ine kuanpanane Bixuacg o = fV .
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AKUO DBECYDHP BKAXDY CPOL OAKORIMIE YACTKAMY 1 yCl ninni naneps (r’ =(/n
J=L . n)Am

. Vs N2 , 1/2
{ ’i n { . '] l| n 5
W S| = ;;L.Zf’f
4 " L ) j=t )
Jpack sy
VY ~
&—— L_ =—=, 0 =Mmaxg,.
n J n ]

O ke, Sipy 3POCTANIL KIABKOC T BILTID AITHRIN 7 Pussic noprdeas o6yexeIniit y npaye
A0 HYAS TP M o oo (32 3AKOH0A BENKBX 9nces reoprt iivusipiocte) e croctpye
cherT ANBEPCUDIKAIGY TA HPAKGNE SIP3HRA0 GHTAHCOBOTO PUIIKY. JLIH NLUBHICHIBE BAAT-
HOCT] THBCCTYBUNHS 11 WL SIMEPH CALL CKBLIATH TORTYLI b, 110 MICTHTH DEIBIKY PEN0:
MARITINCTH DANePin, eDEeRT BUTSIKIX BHIAAKOBISE, 498 BOILTION BLIXUACHHA — StOMOr
ne3aneNn.

{Iprkaan 4.25. Hexaii 1o opideis BROATL A Ly wimex navepis (r = 2), piocn)

12 - 4§, Toa

SOXLAROCTE SIKHX OBEPHEND KOPEABOBALT Pyy =
040,

2 2 . a ,
V, =iy + a%xﬁ' — 27090405 = (o - n,rl)z. FOGTO AKO Ty = —- 2. 10 Vo =0,
CIE TG 2 1T,
Orke, pHIMK BIRCYTHI. -

ITpriaa i 3 10,1aTHO KODCALOBAIHMI LIHHITMIS ORIEPAMY, KT CKITIAOTH
roprdpeas, NOKAIVIOTH, 11O B ULOMY pasi Ausepouddikaiis rRKaaay Moxe 6V
JLRPEMHOTO.

OQJIHAM 13 MOXAURIX (X0 /10 OUTHMAABLHOT TOBE (K I1RecTopa 110
HOPTIPCABHUX THBCCTHUIT MOXe GyTH Gaskaunst: 1) makeumizanil ¢noaisaHol
JOXIAKOCTE TIOPTdens m, NP 3aanoMy pimui prauxy Vo, 2) minisizagii
PHBKKY, BEHPAKEHOIO Yeped Vi, TIPH 3a1aHOMY PisHi Crioal BaHoT epeXTHBHOCTI
my,. TloxiGxi orrTimMizauting 3ana11 € CYTHICTIO amanisy cepennix Ta gucnepciii,
saupononananoro 1. MapkopiueM y teopli noprdens.

PoarisiHemMo JIOKAAARO APYTY 34484V NIOIUYKY ONTHMAJIRHOTO NOPT(C.15

¥ % * PR . .
T = ().'i e Xy ), o MINIM3ye penepcio (1(!3(:’](1'}! BHOCT] }‘I(_')p]’(l)(‘b’!ﬁl
n

n
=2, 2, vV, — min (4.202)
1=] ;=1
3a ymoBi 3u0e3nedeinis 3a71a00T0 3HayeHns m, CNOiBaHOT ePCKTBRHOCTI
n
gy e 4 20!
Z Ay =y (4.203)
/=1
TA CTANJAPTHON VMOBHK
1
Zx; =4, (4.204)
J
]:

KA BUPAKAE (DAKT POBNMOAIAY KaliTIAY UIBECTOPI Ha HaCTIM CEPC/L aKTHRIS,
NIO NXGAATH J10 ||op'r¢[)e N3t -

Ip1s 1LOMY PO3N‘SI30K ,L\;n\n 2 >0 osnauae pexonMengatin mnec'ropy
BKIACTH B aKTHUB ﬂj TACTKY .T,- Moo B HLOo l(cUI)Fc\_}IV, a3 _' < --
[.)C](O-.‘!EII;[ZU.HIO B3ATH B ()opr HClri AKTIR V KUIBKOCT] ".l). Ha OGN0 Hd}l]}l!()'
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ro Kalitany, To6To 6paru yuacrs 8 onepaui rany short sale. Ilpore ue vacro
C HCMOXIBUM, 1 TOAI AOBOANTLCS BBOAUTH B OTITHMIZANIINY 3a7ayy IHBECTOPA
AOAATKOBI OOMEXKEHHS!
20, 7=1,... n (4.205)
3ajava (4.202) —(4.204) ¢ xaacnynon JQaYCD Ha yMOBHNT EKCTPEMYM
IO Jlae 3Mory jticracn 11 poan’si3ok B aproMy BUrIgal, i sinoMa ax saiaga
Maproniua 3ataua (4.202) - (4.205) € 3a;2Me10 KBAPATUUHOIO [IPOIPAMYBAH-
131, KA HE 3aNKAN MAE ARMyY POPMY PO3B SIIKY.
nl . . -
Booasrut nosnavenns V = {VU} _, AT MATPIUI KOBADIAI, 7 = (m}- )]—:, "
i, J= '
ANS BEKTOPA-CTORIIS CTIOHBARUX ehEKTHRHOCTEN Ta [ = ('))'=1 5 AJ5 BexXTo-
PA-CTOBNIN 3 OWHKHUL, a4 TAKOA L\ = (.rj) —{ p A% BCKTOPA, MG 306PAKYE
uoprihean 1w, sauauy (4.202) — (4.204) MOXKHA NOJATH B MATPUYHIT Bopai
. 8 — .
vV, = XVy = min: mx= My, =1, (4.206)

Je ))l - ('I)i}(("(_)ﬂ;\“a BEAMMHHA, 2 Voram 2212,
([)vm(um Jarpaioka 3a1a4i (4.206) mae sarasa
N A 5 - 8 -
LAy kg, 2)=2"Vx+iy (1 x —1)+A2 (m x —»zﬁ).
Vyona ONTHMANLNIOCTI nepuIoro nopanxy
B * -
AL(A. A5 x7)
ox

paszom 3 ymosamu gl /0Ay =D i 9L / dhy = D, 1[0 BHPAKAIOTH OGMCKEHHS
391 B pasdi JoAaTHOT BHAMAYenocTi konapiaritinod marpuni V.| ¢ floctarnbolo
st ontumyMy 7. Pisnsinta (4.207) Mae apuuii BHraa

2Vt = —)»TI - k;,m.

Rf]iflK” (B])aXOEKyI()‘IH, 1O MaTpuis Vo— AOAATHO BH3HAMCHA, a O1Ke, Mae
obeprieny msarpuro )
~ X* X*
S RV YR R

=0 (4.207)

A R A (4.208)

1T 1crapasoun (4.208) B oGMexenys (4. 20'—3) T2 (4. 204) OTPHMYEMO CHCTOMY
./”HHH”I‘( plBHHllh A8 BUSHANENHST 3HANCT K i A,) MH())KHHKIR .Hal i)d”)‘Kd
ATV =031V T m = 2 (4.209)

A VT < rm "V m = 2m

Poan'sszaprun (4.209) ta nicranuman anad;eni XT, }\g B (4.208), maTu-
MCMO SBHE 306PAKEBHS ONTUMANLROT CTPYKTYPH noprdeis

1My (Iyy —mf )+ mi —1
T =15

n =2t =V (4.210)

ne Jy =1V gy =m VT im; Jip = 74y,
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Omxe, oNTHMASBINR PO3B’AI0K € adinnoie Gy kel napamerpa My . 3iiack
ONTUMAABLIE 3AUCHNI NOKAZIHIKA PHIMKY \; = (_r‘) Vi € yrityToo Qpyvnx-
G ATy, | 11€_CaMEB CTOCYETHCS CEPLALOrO KRAIPATHSIIOTO B IXHICHIS NOPT-

deas o, = V.

AKUio M HOPTYEAL TAKNALEN0 YMOBY 1eBi1 emuocTi (4,203) (robro otpn-
MANN AKTHBIR Y OOPT € HEMOMIBHM), TO JUISL BLZITORIAHOT 321041 KBAAPATII-
HOTO NPOTPAMYRBATIE JIOBO/MTLEA 3aCTOCOBYBATH CHCIT AL OOUHC MINTHAALII
METOZH. YO0 AaiT 7. OMMA i3 MOXKATBIX IIXOAIR TYT NOAArac & TOMY, MO
CHONATKY PORB'HIVETHCA 3asiarta Ge3 obMexens (4.205). fwuno B 3706vTOMY
PO3R A3KY jesiKi X, S'O, TO 3 NOPTdeas BUAYUAIOTLCS BIANOBLLHT 151t ane-
DH @), 2 337244 PO3B’FIYETLOST 3HOBY.

3avnaknno, no poss'saanns 3anavi (4.210) 3nauno cupomycrbes, kot
ePeXTHRIOCTT € JICKOPLTHLOBARIMHE, TOOTO MATPpHILT V' — ;iarouannng:

ol 0 .. 0 t/oi 0 .. 0
V = 0 03 .0 : V_l — 0 ]/05 .. 0
2 2
Toms '« 0 0 - O—”J v .. . I/O'”'
' 2
UN "o noom.
J) -z L -_I_T‘ J-’ == —é’, J!. = ~—é)—‘
,:10_)- =t (‘.Yj j= (;j.

VABY npo BAACTBOET) PO3R AIKY X7 MONG OTPHMATI 34 AONOMOTOI0 Y3a-
FAALICNOro MeToy Jlarpaiska, BBOASYM JIOZATKOBI MITOXKINTIKIL W =
D10 BIOBLIAITE KOXNIN HepiBNoCTi X2 0.

Puag’g30K, RUPAKEHHIT Tepes 10 MIOXKHUKIT, Mag BUFIS ]

.- —f BN =1 ]
Xt =1 ‘{B”(Bv BE) 1[1‘/4_1)/?1/ i |}
4 _ - -
d =0, m), BT =%, m",
A MUMKNMKH [ Ta _1'» SATOROJLUAIOTH VMORII J'U.);’.'[Z!.TK()BOI ”CX(OPCTI(‘)CTi

p.j-_t; =0, n; 24, .x}zo, J=1..,n.

M j=ton’

PO3ragieso Tenep MoAdQianno noprdessn minimx nanepis, Ko innec-
TOP TOPFA 13 PI3NKORUIMMIL REALICHISMY KAMTAAY MOXKE POOHTI TaKox
Geapnsinconi. Hosnannnuol vepes xy Ta 7y BANORIANO 4acTKY I ¢(hrKTHBINCTD
GEIPHINKOBOT MACTHIY TOPTGCAS, OTPHMACMO TAKY 34024V (POPMYBATINIA 01T
MagbHora optdeas:

# : # oy - .
ATV = ming mTx gy = g IR+ vy =1, (4.211)
Bi oMy sk gagata ToGihnal,

“ToBin [Licefime (vap 1918 p ) — aMepMRAMCHKRHIT QROHOMICT MAaTCMATIOTIO HAPIMY,
Taypear Hobeammenkol mpeMil 4 exoromMikyy 1981 P, NPHCVANRHOL 33 aHAAY DoIanosinx
PINKIL Ta IX LILANDY 1A ROATUKY, OB 8321\ 3 Ge3pOAITTHM, DUPOOSHIIITHON Ta HilAMI
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3actocypaBwy dyuxuio Jlarpainka
Lk g, 2,09) = 2 Ve (1”1 +xg - 1) + Ay <m#_r + Ryxg - mn)
# yMoBj onTHMadabiocti 0L/dx =0, dLjdxy = 0, orpumaemo csicresy Niniiinmx
pisnsaun
T+ AT+ 0m = 0; Ay + Ay =0,
3BIAKH
A= dpp. 2=V (I -m) (352). (4.212)
* . I —
Bukaounsws Xy 3 o6MOKenb 3agavi, Maemo (m- 1) X7 =y .
Hiacranusind 17 3 (4.212), 07pUMACMO PIBNANINS 17 k;. 3 2K0ro 311axo-
JAHMO
. 2{m, —15)
Ay = —— o ,
(m=rgd )" V7 (m—ryl)

o jJa€ 3Mory leperBopHIM (4.212) 114 A8t BHDPAY POIRH3KY

Vlim—ryd) (i, -
ooyt =V nmnd) (%) (4.213)
(m=rgt)y V' (m - )
15 (4.213) nunannac, 10 CYPYKTYPa PHIHKOBYX BKAANCHD 1€ 3a/1eXUTDh Bil
m

Tl: = /'1 oy
P _ V™ (m—rgl) (4.214)

2'};11';- v {m- rul).

MiniMamsna Rapiauin HopThend Mae RITIsA

V= () Ve = (- g

2 -1
g =(m-nd) V (m-ryl).
. R B — B >
3eigcn rupIRac adivna 3atexHicts A, ¥ig o
— *
My =713+ g0,
- * “ - N
Ipu x, = 0 onTUMANLINIT HOPTPEND CRALUACTBCH TIABKIS 1 PHIMIKOBHX WIHITHX
PR | € HAKONTHMATBUILINGM COPEL MOKANBHX BaPIANTIY TAKUX nanepin.

Hoaioni rnacrurocTi Mae poss’g3ok zagati Tolina npu oOMeXxelsax ie-
pigemnocti amimiux x 2 0. Tvr poss'230K MOXKIA ROAATH ¥ BB

= (i, =1y )9V T (m -yl ) +
+%V"" [(m 151 (m- r(,/)tr vl - I}p, (4.213)

Ae L= {]J.}) | — MIIOMAITHKLY. ({0 DAZOM 3 KOMITOHeHTaMi x° 320BOMhIIA-
y=ln

10TL YMOBH J10A4TKOBOT ]le)K()pCT](()CTi.
H'Cl!y.’lbOBi MIUIOMKHBKY BU3llaYaloTucAa C)’MIICHO 3 ACHYJIBOBHMHA KOMDOJCHTA-
* . P i i v A —
MH 13 MHBAIOL CHCTEMY PYIBIALD, HPABa MalTHNa SIKO) UPOITOPIUITIA Mgy = 7.
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Tomy it poa3r’a30k X npoONOPUItIMIE My — £y, @ OTKE, CTPYKTYPa PUIHKOBHX
DKAAJCID 116 TIOBUHIIE 3aeXATH BiJL UbOIO CKANAPHOLO MHOXITHKAL.

3ayBOKMMO, D10 xoua rinoresa ToGia npo MOKIUBICTL 4UCTO GeIPHINKO-
BJIX BKJAZCHDB NPAKTHYLIO HEKOPCKTNA, A41¢ MOXKNA JTOBECTH, N0 33 HAABROCT)
CnaGKOPU3UKOBUX BKIACHD (3 MaquM 6 ) Poas's130Kk 3agadi Mapkosilla GauEb-
Kiit 10 poss’gacy 3agavi (4.211), nobyaoBaiol 3 ypaxysaiigs HeXTYLais
CI1a0KBM PUBIKOM.

PozrasiieMo oninoBastizg BHECKY KOXIIOTO 10 IIOre fanepy, 1o BRifuos 40
ONTHMAILIOFO NOPTYens, MOAO 3aranviiol cnojtisanol oroe edexTirnocti.

EdexTiBIiCTS ONTIMANLIOI0 TIODT(,IJC!]H € BUNZJIKOBOIO Bea9II00

: - #
3mijcH 3 ypaxXyBalHAM YMOBM R, =rp¥y +m ¥ Maemo
A

. 5ot gt
R, i, =1yt —dig + R7x =(R-m) x .

T

\.l})dI(T( PRCTHKO BHECKY dAKTUBY 4, B O]'ITli\ldJ'IblI]lH H()pT(.I)(.‘th € BEIHYIMTA
MK HA3HBAEThCS «6eTo10 BHECKY ] B TI: » | BHRNAYACThCHA ])lBlIlL‘Hl)

—m)-)(lx’;—h}n). (4.216)

iN
iy :V%CU\'(R), Ry) =< E(R
n n

- . ¥ =
3sinc Bekrop B3 KoMIIonenTaMi B)- MAC BUINISA

B = —mY(R-m)* x* = V.r*
Vv

n b1

A60 « ypaxysannaM supasw Vo Ta pislocni Mury = go, — BUSISA
g* :(m—rol)(m.n—ro)_lA (4.217)
Cimpsianomenus (4.217) sanueyoTs y ckaaapuiil hopMi sx pienicts
mi—ny =Py =) j=1, m (4.218)

Bemranum m; - 75 TPAKTYIOTHCA AK MPEMIT 34 PUBMK 2KITWBY 4, RKAIOSEI0-
ro n un'rn\m:muuu noptdhenn. T3 (4.218) BUNAUBAE, WO TaKd NpeMis i
OV AL-AKOro INNNOro Nanepy NPOopLliNa npeMii 31 prauk, nos'g3anii 3 JopT-
eacs y iiaomy, T06T0 My - 1.

ITpakmiune BIKOPHETAII TEOPIT ONTUMAIBLIIOTO UOPTeast OTPEOYE 31annst
BCKTOPA MATCNATIMNUX CITO/UIBAND 12 1 MATPHIL XORapiul epexTnmacteidt V.
lenyioTh pri niaxogn o supidlenis Biaronianol npoﬁ,’)emu 3a NONOMOTOo
CTATHCTICNINX AaX npo diilanconnii pPUUoxK.

Y kpainax i3 possunyToio PHUKOBOIO GKONOMIKOIO BEETHCA CTATHCTHKA
PUIKY (HINIHA Tanepin, o BIAOYAC NOCAA0BIE Aani, 2K Bi106PIKYIOTE 1TV
PLHO KVPOIR 1uNIMX (AMePiB Ta AMBIICILIB BIA UMX 33 JOCHTL TPHBauit ne-
piost. Maway nofioui jrani, moxai NOGY;YBATH NOC/ATAOBHOCT] PeasipliX cehex-
THBUOCTEHR UIHHUX NAIePiB 33 KOXIMN KBAPTAA, KOPHCTYIOUHCH MPABITAUM:

AKLULO Rj~ — edexTuBHicTb ManepiB @; 3a Nnepiof yacy ¢, 10

J
S A ONNGIO)
Rj = ——— (4.219)
C _A
}
e C(') — LiHAa Narepy Ha UOMaTKY Nepioay £, a ([j-‘) -~ ANBIACHAM 33 el

nepIU,

Tpaxktyoun nocaioshocti (4.219) 2K CHOCTEPEKCHHSA 31 BHNAAKOBHMA
BeJIMKHAMK R 1puTsavon inrepsaty vacy § < £ < T, MOXH2 100y TyBarit OliHKH
BEJINUMI ) T2 Vl-}- WANOBIANO A0 CTRHARPTINX HPABUI MATEMATUUHOT CTit-

TUCTHKII: i T
= _ 1 (r).
mj = T ERj ;
T t=1
VUT = %Z(R(l —ny ) (R([) 71}7-_) } BUKOPHCTATY OUIYIKH m T3 VU K}

pospdxyukm omm-m.fleoro HepreNs SK eMIPUNNI SHavenus m, ra V,}A

Ha zapepietng po3ragHeMo MoJIeAb PIBNOBary Ha PHHKY WHHHMX Nanepis,
IO BLAOGPAKAE BIACMOLTIO TOINITY T3 MPONOSINGT Ha DOAIONT PH3HKORI AKTH-
pr. Taka sogeds 6yna poapobaedHa Y. . Llapnoum!, Jlitueponm ta MocciHoM
HijL NA380I0 ¢MOAEAb INBOYTBOPEINIA HA DHRKY aKIRBIB, OB A3ANUX 13 KalliTa-
aopkaajennamy (Capital Asset Pricing Model, a6o CAPM)». QGmexuMocs
BUHKJA0M TIPOCTOLO BApialTa Onucy uiel mojiedl.

Flexail Ha pruHKy NiBRUX Nalepin Aie ckidYeRHa Kiabkicth inpectopin | 3
RoMepaMu £ = 1, 2, o, 1 GespHSUKORMM natliepaM BinoBijac ingaexe J = 0, a
prsdKosuM — injexcd j =, 2, ..., n. Upunycmso, o 8 novarkosuii MoMeHT

IHBECTOD 1 MdE€ YaCTKY X,j- KLABKOCTL DH3UKOBKUX ILITHIUX anepi3 suiLy J, a

NOYaTKOBA PHHKOD2 BapTicTs 1iei KinbKocti (nkopa oLlilKa eMiTenTa) Aopin-
RKE W Hpbl (I)IK( QABAHIH KIALKOCTI I[lIIHHX I1’1HE])IB BOHA l]])l)l'l()pllllll-ld Il]HI
OAHOYO ]'ld[lC py. Hexail takox insectop Mae cyMmy b , BRJAAACHY 1 OC3PH3H-

KOBI LK nanepy.
TakuM UMILOM, BOHATKOBKIT KATIITAd iHyecTopa

n
0_40 0 [}
k,' = b' + zl,ll'"u/’f .
):

[ToBedinKa IHBECTOPIR BU3HAYAETLCSH, BUXOAAYN 3 TAKAX OCHOBHHMX HPUITY-
MITG LY. N

1. Vci inBecTOpH 0AHAKOROK MipOK iHOPMOBARI NIPO epeTHBHICTY BRIA-
AEHh Y AOBINBUL UKL RANEPH, BHPAKENY YeDE3 BUIOMS 3HAUYCHHA CNOAIBANKX
edpexTuBNOCTCH My Ta KoBapiawii V.

"Wapn YViaeam ®©. (nap. 1934 p.) — amepuxancuxnii exonomict, saypeat HoGenineuxoi
npexil 3 ekonoMiiat aa 1590 p., npncyaokenol 3a poapobKy Moaeal WiIOYTHOPCUNs akTnnis
KOPNopatii.



2. Koxeit inpectop naMaraetscst ipuadati nmoprdenb PHIKKOBKHX Linonx
HaNepis, ONTHMAABIKI 32 CROCIO CTPYRTYPOIO, & MACTKY OeIDHIHKOBOT Yac THI!

BRIAZACHD B BHINAYAE MaKCITMIZanico CePpeaAnLoOro HdvenIm KBZlﬂ])HTH'HI(.)T

Grynknit kopucnocri
w, (kR) = kR — A4; (kR— kmg ', mp = ER

(rv1 R~ mimagxona cpexrupiticts 11py puGpaniit crpyxrypi noprdens, k -
)i iTas ), ToOTO MaKCHMI3ALLEW CCPeIbOFO

Eu, (kR) = kmp — A k0%, i=1...., L. (4.220)

Koediwienrra /, > 0 xapaxrepnsyloTh CXUIBHICTL [MBECTOPIN JI0 PIEKKY
rax, Do npu Maa(wy A, e IBINCTh BETHKA (106T0 MIPOIY CXHABIOCTI 10
PH3NKY CUA BBDKATH Beananly A .

13 naBej1eMiIX NPHITYLUIEN ), BUTLIHBAC, IO BUI HIBECTOPY MPATLLVTD 1PHAGaTH
OANAKOBY 32 CTPYKTYDPOI HOPTELIL PUIBKOBHX HILKX nallepis, 10010 e(pcx—
THBIOCTI PIBUKOBOT HaCTRIY Y BCIX 111BECTOPIB onNakosi i A0PiBINOIOTH R*.

SO I-H IBECTOP BKAAAAC MACTKY X;q CBOIO HEPBICHOrO Kauitany B 6espy-
IMKOBE LN Mallepy, To HANPUKINUL DITepBajly Yacy, 115 SKOLO BE3IIAYENO Bl
CPCRTHBUIOCTI, OTO KaniTak cTAllOBITKHME

K= gkl (1) + (1= v,0 ) k0 (14 RY).
je 1y — edexTInRnICTs SC3pUINKOBOTO BKIAJCHIIR

Croainana KopUCHICTs UbOTO Kaltitay

(rip) = L, (’*PR) = Xioki'ty + (120 ) b'm” — d; (1-x,0 (l‘“)

® * * . *
aem =ER", a V' — nucnepcia R,
Ocxinsku

(1(] + 0 2 Y
L= 0 (r = m" ) 24, (kD) (1= )V,
dx
i)
MAKCHMYM CTIO,TUB(H!O) KOPHCIIOCT! AOCATAEThCA HPU Blrl()Opi A TKH 6(‘.‘3DHL’U(‘
KOBIIX RKJIGACIHD -
- m -r
X =1- T2
24;k2V

rO6TO BC IHBECTOPY BRAAAMOTL ¥ PHIMKORT 1NN DANEP M TUOHT KANFTAL
!

o /
0 m —rO )
2(1_110)1 QV“ ’271

1=1

Pinnorara (piirancosoro piitky BH3NavacTbhes 3a3BUYAR SIK PIBHICTD VONNTY
1A NPONoR:
* /
m - 16 L
2V A
e W — CYMdPIA BHXiANA BAPTICTH PIIHKORYMY NINNHX Tafepis.
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A (4.221)

3a nusiavennsaM cheKTUBIROCTEH
W' -w? R oW oW
= 0 ' - 0 ’
W W

Je WIU, W1 — cyMapur BUXLIA 1 MaiOyTHA RBAPTOCTI WNUUX NATIEPIR 1-TO

BILIY; w! = EW' — evMapna salifyrust BAPTICTh PHAVKORUX IHIHMX Tia-

nepis (Wf Ta 11’0 HeBHTTAAKOB] Belimuinin).
3niscy ]
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[astpiicrs wesiaNavedocri aminoe xapryny. PiBROBaxXUA 1012 nimon
nanepis A0ITLNEYETHCA OA0 COBAIINY, AKIWO IXUS ePeKTUBIHCT TiepeHVBAE
Y 3ROPOTHIT KOPEAALT 10 PINIKY, Ta 3HIDKYETLCS, AKIN0 eieKTHBIICTD Nalepin
ANATIO KOPEAboBallA TUNI0 PINIKY. HiM 6iavine cepejlne BXILIeuns Bil
PIANKY A, THM UVTAUBIUTEME GYYTb LAY A0 DHHKOBHX BHIAJKOBOCTEN.

T MARPSIMONM Y TCOPU PinHoBaskTHX (hinalicoBAx pUITKiB € Teopia ap6ir-
paxy. Ap6iTpom 173 PUUKY NININX TANEPIB MA3MBAETHCT 0COGN, KA CHCTCMa-
PICTHO RICPL JaBASKU GLABNUT, 11K B IHLMR VHACTIIKIR, HIDOPMOLABOCTL PO
CTAl pinxy. BUASSACTLOA, 10 JHUKC OTHONG HPHTYILSIHS TPO CMOKANUCTD
apGITPAXY (TOGTE HEMORITCTH TTOJIGIOTO CHCTCMATHYIONO BUIPANIY) J0CNTD
ATE ANAaM3y RANCTHROCTEH PHUKY 1, 30KPEMA, 131 BCTAIOWICIINA CHPAREIS-
BOCTC OCUOBLOTO CHIBBIABOMCHNS NPOTOPIHHNOCT] HpeMill 33 PHIHK.

Buisona Byl FioTe3H ONTRMAABIIOCTL € JICPCBATOIO TCOPIT APGITPAKY, Aac
e TOTPEOYC 0)AbE XKOPCTKIX BPRBYIRS L TPO BAACTHROCTE BHNAJKOBIX Nl
T ehekTinyocreii,

Joxaamuiine npo reopio apdiTpaxy npy Moesopauny Ginaconix punin
MO JU3UATICS 3 aiTepatypy [41], [56].

4.16. AEPUBATHBH. OLIIHIOBAHHS MPEMII 3A ONUiOH
(POPMYAA BAEKA—LIOYACA)

Pospurox ropriran SIPXOBIsG TOKAPAMIE CIPIBLHDIR NOARY HOBUX CHellsi-
MITX (bmaucormx INCTPVMENTIB, 4K1 OTPHMLAN 1)3RY NOXiaIeX 2WiHHNX nancpiu\
200 CKOPOUEHO — AepPHRATHOIR. 0 OCITOBNIX JICPUBATHRIB ITICKATh KOUTPAK-
TH 1a tocTarky 8 MaRByTIHOMY . 260 §’1epcn (futures) i onwionn (options).

d'wuepcraii kouTpakT - UC 3000R’ AN, MO MAE OPWIMIV Y,
AAICIITTH NOCTABKY ab0 OTPHUMATY OOYMORACHY KiABKICTh TOBADY 3a YIIO/DKE-
now N0 B nerislit genn v aestiioMy Micri. Tlia tosapos MOXHA posyMITH
MATCPEANIT Gipkonnii tosap (2epno, M's1co, Hadry Tono) ado i nanep,
nanpiocayy aking. Bouionac §h’0nepe Takon ¢ TORApOM 1Fa (holoBoMy prii-
Ky 1O AT BUKOMARINS MOXUC FTPOAARATHCR T2 KYTIVRATICS.

Omyiony e 1 napepy, Wo 3aCBUTUYIOTEL NPARO IXIHHOTO BAACIMKA
FTRCHIORATI KVITIBIIO 100 NPOJLK BEBHOT KLTBKOCTE TOBADY 3a (pikconmiown
iinom 8 nernuit dac (ERponelicoXii onion) Wit 1o esnoro wacy (aMepi-
Kaneh i onnjon), abo siaosnties BT Vo ToBapoM Moxe 6V joBidb-
muic rpoxoninit Torap (axmi, obmramd, Kasrgeficski nekeesi, sATHOTa No3eM-
WHX JLEPAGLES, J0R0TO TOIO ).

Haswa «noxizu winud nanepiy GIepusaTgsy) 3yMonicna THM, B0 Wi -
PUBATIBIA 3a.4¢3ArTh BT 1N ToRapis, 8k B X Girypviots. D oyepen i
OTHROTH T MATEDIAbIT 'l'(l]h’lp][ 37 SIS SIOCHTL ZIABITG, ARC (I))IJ;\HC()Bi (‘)Il()'
MOPCH T OMUOH BITINKAN TLALKY na ovarky 70-x poxin XX ¢, a nonunent-
s B0 HAGNIM e 3 80-X poxin, Koa 3 aRpaacg IX aHAMNTIYHA reopis.

BNAYCINA cingolly NOArae 8 TOMY. 1o 811 € GIIAncOBNM THCYPYMENTOM, ¥
HEBBOMY PDA3yMinn HoAGIIM 10 CTPAXoBOro Nojicy, 0cKiabki 3a06¢311e1Ye
AAXUCT BT HeBn3IaietocT?, mou'g3a101 3 pl”!l(()RI-IMH KOJIHBOINSIAIY {111 ('l‘()()’l'()
CILCTPYMENTOM XeDRVBANNA ). Tak, vmiminyg akwii Ta BOTONAC omuon 11X
252

npoiax (put option — ONO-TyT), jusecTop mpaxye}nceéc Bi7U 3navmx
VTpaT npu majihimn B MaiGyTieoMy nis ta puadani acil. )

Kvnnrirn omion na xynisao (call option — ONHION-KOg), 1JTBCCTOP ra-
pmrf_ye co6i 2AXUCT BiJL IpocTaa Wi na akuii, m<aa;mn'1'ln mnuon_i. Ja
oA 0 FapafITii AOBOAITHCS TLTATHTH, | ROXKHRE omlion Mag unﬂly‘(npemno -
Premium), ine 3a1eXGITh B CTYIENST HERHBIAMCHOCTI, BROTH TKOT RN BOPCTHERA.
31AbNIC TOTA, DGO IPNTAIOTLS TAKOAK CNCUTAALIIMI FPYIRMIT, o put
ot el rors caMitl BIGL AU 3 0/EKOBOIG NUJOI0 BRKOHANITT OITWOHLE
(strike price) a6o ana puts it o call, 260 o put i aea calts. 1l cpym
pLARtORIIO MAWTe CTeilianvin nasmy - straddle, strip, strap {crpesa, crpin,
c'rpen), AKI TOXOASTL B1A Kaprony rpauuin na iogpoMi.

[tonynapniis Rapiasiros ontiony i1 xyninmo ¢ Bapanr (warrant) — onwo
1A KVITRA ARG KOPIOPal, U0 BNNYCRACTRCA CAMOI0 KOPIOPATHCIO Ta 3a-
Heaneyvetues Ui sracnictio, OCOBHDIO IPAKTINIIGW SIAMUHNCTIO BAPALITA BIA
SERYIIOro ONNIoHY-KAIY ¢ ioro auaulto 6iabma Tpinaaiers (5 poxir i
Gianile). BapalT TAKOK MOXCE NIPOfaBaTHes B MOEAUALHE 3 UM WM
HANCPAMIL, HANPHKIAA GO1AME TicT canol Kopropattii. .

LCny10TL TUEKpeTIn Ta stesrepepoit (3a YACOM) MOFLCAT RUBILLMENTA 1UHH OJTL-
oIR. TVT OOMCRNMOCS POSTAAI0M Y CTHCHITT POPMI KIACHIHIX PCIVALTATIR
Daeka— Hlovacat, o CToCYIOTLHES CRPOTNEHCBKIX 01ions ¥ RENCPePRIoy Macy.

Mojean Backa— HTovaca rpyuTyerbea a TeRIIX MOJCIAX JIRIAMIKI T1TE
GUAPIAKOBLX BICEAARHY | T asiiil. Brakacrves, o ehek THRINCTL 6e_3puam<u—
BITX RK.IAAETH BURITAYAETHCS (TAAOIO CH TOK BPOCTAIT 3 . TaK 1o 1mna BRA-
st Sp(8) aMimoeTses p Hact BIANOBIANO 10 Jiepetidanitoro pinnsons

Eexmimmncts mitagenms B akitii (aGo i _ing nanepi, na gxi miyc-
KACTLEST ()Ill[il)]!) ¢ RHILIAKOBOIO, 2 RCTANOBIAEIA LA AK€ RHITATKOBI M
APOIECON, JLIST 0IICY TBIAaMiK) K010 IO EPIGUL UeRHi A:lll:lllfllﬁi CTUXACTHYENOTO
AATIY, 10 ¢ poBiAoN TEODH BUMEIKOBIX 1IPORCC. KopoTko ominieso
RIABOBIAN TAUATTA. _

Tayecin npotee WD), €2 0 3 1y 160BIM CCPOIIIN, EW(@) = 0, ta xosapi-
anifioio gyikiiew srasy EW (1)1 (s) = min (£, ¥) Pa3UMACTLCH CTULAPT-
MM RIICPIRCLKMAL IIPONCCOM, ado 1IPOTLECOM GPOVIIBCHKOFO PYXY. LLets npo-
1nec e nepsdepemntifionarins ¥ amuaiinosy pogyMinii. Vaaransuena noxiura
AW ()7l € ysaramnneiss Craionaphis BPOHECON 41 CTanno cnekTpath-
NOW HIILAICTIO | ASHBACTLER «BiNt iy,

Thimasiga mmaaxonnt e akiii S{) onneycrhes CToxacTis uidies
POHINATINM PIBIAMIBIM THIY 1702

AS (1) = uS () dt +aS () dW (1), (4.224)

Nlloyae Maitpou - savpear Hofeaintnxof npesit 3 ekonomiks 1?97 .. NpUEY.DKERUI
3 POIPAXVIION KoXioeT Avpusatime fhis Bluck J*.. Stholrs M. The pncny at aptions
and corporate Labilittes -7 J. of Polimcal Economy. 1973. — 81, — 2 637--059,
thrmep Bacx nepeatscns mosep v 95 p

‘Ito Kihoci SUOHCDLIGHE A1AXeMaT K. OJBLI 13 3ACHORNIEKR CYIacHoro CToXACTHYION D
AGLURY DPSLT 3 YIPOTHOLIGM MATCMATHIOM 111 NixmanoN.
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Axe wepesd nexndepomntiiioniners W (E) posyMiloTh v creniaabuosy cenci,
HOW A3ATOMY 3] CTOXACTIHMIMY INTETPANaMi BUT RINAJKOBUX (HYHKILL npo-
ey W (). Hponyvekarodn sixnopyni (1ocnrs CRAARI) MIPKYBAITUS CTOXA-
CTHIIOTO ANaAizy, BKkeMa, Wo cyTh piBuanis (4.224) nosarae 8 Tomv, Ho
S(6) e pUTAAKORKEM NPOUCCOM (AN FICTan HABLY «TCOMCTPUOMME GPOYIIR-
ChRItT pyX>) RALASLIY

)

S(ty=5(ty)exp vim oW () - 9,)—1}, (4.225)

N

Je Koedp et W oo JUBHAKICTS 3POCTalnGL, AKA XapaxTepiaye vpens (Teren-
NG 381061 BLACOTKOBIX rTaloKk Ja AKWAMI, & 6 — koedinient, Wo viobpa-
WAe MULEICTL (BONATHABHICTS) HUTIAXKOBHX KOMIBalL Willd aKilii.

Mojtend jpntaMir iun axieil (4.224) 6y.aa sinrponotiosana 11, Camyesnen-
OM SIK YAOCKOBARCITI IPOCTiniol sogesi giraxngn S (), 3anpononoianol
I HOMATKY XX CT. pANnY3ILXIM MATCMATHKOM Danteabe, sxa i cyuachiit
TEPMINOAOT T ATUBACTBOS «APHPIMCTALIIHM GPOYUIBCLKIAM PYXOA» 1T OIMCYETh
€ CTOXACTHMINM PIBISILAM

dS ()= udt 4 ad W {t).

3aYBCKHMO, UG POTH ATOK DIRILAHIY (4.223) aaC EXCUOICIN A ABIBTI 32KON
APOCTATNA N OCIPURUKOROTA AKTHRY

S(ty=5(ty)exp{dr}. (4.226)
Hoanaanso vepes P npesio 3a omdon 1a npogaxk (put), a wepes C -
IPEMBo 3 onon A kyuisao (call). Texad £ — nina puxonamis (strike

price} nepea wac T yrican punveky omuony, L geanniy os’ssaii Mok co-
GOI0 TAKUM CUIBBITHOIHE N SIM

P=C+Fe g, (4.227)

qe S = A 1 MOMCHT BHILIATH Ipesit.

Pinnicrs (4.227) nasunactbes gopmysoio C1oana, abo TeopeMolo mapuTe-
TY onuiounie.

Ias powsexenuns (4.227) 1pOBCICMO ABA TeOPCTIVI CKCTIEDHAEITI,

1 Iy miMo OTHLHON 1A IPOEDK, CILIATHBAL TPeMiIo P, i 3u,u108a0 KYNIAMO
AKILG 3a NiNo S SHKIo 1ma A MOMCHT BUKOHAITE 01Ny JepeRitiy pa-
THMC [7, 7O ABCPOREMO AKX, a TN 1], TO NPoaMo 11, oTpHsamuit cvay £,

2. OpaaGaeyo oMo na KY s, cnraisuin C, & TiRoX 2KA1EMO CY MY
e g Oeapiankarl o wanepit SIRuio JiHa aKii JrepesnuvBatiiMe £, ro
HPOAMO GCAPHITKOBL THBHT Tanepy, orpiManiig 33 1e (3 ypaxyBansm spo-
CraliA) cyMy £, L BHKOPHCTOBYION 0SINON, KYITUMO aKIulo 34 LUNOK BRKO-
tianasy 2. SIkmo nina akigy Menna Bia £, To 32aunnimo codi cvmy E.

Tatos YINOM, Heda:oxno RLI aMilnM 10 o6uIBa Bapiaty Aill mpuBoasTL
O TOrD CaMOoro pesvabTaTy., ToO0TO 06112 BRSNS ¢ SKBIBAICHTHRMY,

P+S=C+ Fc—sr, ne it aono;mrn (4.227).
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ANAJOUTHHIM YHHOM MOXE MIpKyRath | Toit, XTO BUIyCKae oniuon;

{. BanycTusIu OMIOH Ha KYHIMAI0, TIpoaamo ioro 3 npeMieio C i soanouac
KYTIHATC aknilo 3a winow 5. Toal vraajents B onepauilo A0PIBHIODATHME
S~-C. s

2. BAryCTaRIN OTIION Ha MPOJNC i3 upeMicio P, BriaseMo (ymMy Ec
B Gespusynkoni winui narepy. TOAl BKIaiCHNS B onepauin CTAHOBHTUME

Ee™d _p.

OGuABa BapialiTH PIRHOZHAYIL, OCKLABKIL, SIKULO S(7T) > E, TO eMiTeHT Hivo-
ro ne orpasMac, a akuo S(T) < £, To 36epexe aKigio. ) _

CraIMinioo 331aucky € o6unucaeHHs npeMil OKPEMO 34 ALK OMUOH.
TTpuitiisBilU 32 OCHOBY MOAEND JIMHAMIICH WU aKINT 32 3AKOHOM reoMeTpHy-
HOTO OpOYHIBCHKOI0 pyXy, Daex i loyac sraent Gopmy.ay jus POIPAXYHKY
npemii C npu Jidi S Ha MOMCHT BAYCKY ONUIOHY 3 TEPMitloM BRKOHAHHA T,
WO MAE BUTIAA

C(S,T)= S0 (d,) - E¥d (dy), (4.228)

e GysKUig O BHpaxacTbest HEPE3 CTaHAapTHNil inTerpan NOXHOOK i € posno-

airxom [aycca,

o 2

exp:: —52— dx,

q;(d):ﬁ_j k

d BENUYUHHU (ij Ta d2 BH3AYATHCA AK

N U Y 152 T]‘
d,—gﬁ[l)15+(8+2c) ;

1 S R A
= —— - -~ [ -
iy . ,_T[lnE-l—(b 2(‘_7 ) J

Heanaxaious 12 BiAHOCRY CKaaanicTy opmyan (4.228) Ta nesiy WTyuHicTs
MpHIYLUERh, BORA HAGY A AOCHTD IMPOKOFO BACTOCYBaHLIA Ha NpaKTHit. Bax-
B0 Baronocnd, uo y Qopmyay Biaexa—Illoyaca He BXojurb CliOjiBAaHA
CHJA IPOCTANHS L WK aKI(T, 4 BPAXOBYETLCS TIILK BOJATHABHITD G BHKO-
PUCTARIAM TeMIY 30iAbUIERHS AUCHEPCIT. A

Nopegenns dopmyau (4.228), WO YPYHTYETHCS HA BAKOPHCTAHHI PE3Yb-
TATIB CTOXACTHUHOID AANI3Y, HABOAUTLCA HUXKYE Y CTHCAOMY BHIAADL.

Poarasuemo IOPTPens HIBECTHILHI, MO CKAZIAETHCH 3 OMUIONY Ha Kynigo
Ta geAKol KiAbKOCTi X akitii. ToAi BraajeHus Ha NPHAGAHNS TaKoro noprde-
a8 popipHosatime C + 18, Hexai kype § piroMuii y Gyuh-m{ui& MOMEHT Ua-
cy ¢, a ¥ aMinIOeTBCA 3amexno Bin S Tax, wo uina noprgens Spo=C+ x(8)S
HE 3ATEXUTDb Bijt KyPCY, TOGTO

35, o3, .
W—O.léo a.s” 0.

Toal norodra nina noprdens Sy (£)=C(0)- 3?-5(1‘).



Edernisnicts Takoro opthean 3a Matul inTepusad vacy dt craqopurs

: ~9¢C
dR. = iﬁL _dC+xdS _ dC 25 s
TS, C+x§ C- acS
a8

Cropucranmues QopMyoo (1o 3aMild 3Milnix Y croXacThuux  Dde-
penigatas (s, [22]), orpusacso

dc = 9C 4 +PC + 12528 J at.

as a2 252
O1xe,
| 8( 15257 ¢ az dt
o 2% 5
AR, = L 8 a5t (4.229)
c-%s
a5

Qcxinnku noprdend Gespusnkopuii, Huro edekuslitcrs Mae 30irarics s
ehetnrIteno mux Ge3pUauKoBX LiltNUxX nanepiy, roéto R = ddf.

Tijictasysun el supas y cnissianomeinns (4.229), MatuMeMo pisnsims s
HACTINNIESOL NOXINNEMK ju pisnauenrng npeMii C(8, ¢):

9C 1 ¢2 29°C aC o
< s % 5(( dss) (4.230)

Inrerpyous pisusiing (4.230) npy 3L BIZDIXY YACY HaziLl Bid MOMENTY
BHKONANUNS ONUIMTY 3 YPAXYBaUNIN OMCBIAIOT KPAiioRo! YMUBH

S—-E, S>E
0 S<E,

C(S.T)=max{S - £,0}= (5 - £, {

oTpumaeMo hupmyvay Baecka— lHovica (4.228),

Ha sasepmennis ue pas Haroaocumo, 1o gopstyaa (4.228) rpynmverses na
JOCHTD CrAnlloMy punymednsi (4.224) npo nosegingy Wil i, Kpis rorg, upm-
IYUKAC «Oesbpukiinicrbs PpuoIKy Linux nanepis 3 «Gesinfamiummus» onepa-
WAMM IICHCPCPBLOTO XOPYTYBAINIS 1OPTPES,

Y eyvyacnifi eroxactudaniii GniaicoBiit MaTeMaTULL POIPONANOTLCH L
MO JTAMIKE Ui 1 Ginaiiconi akTHBH (B TOMY "deai na aiiin).

3asaui ma mnpasu

4.4, KatcoT noraup ity Gukiueadt paXyviok eydy 8 S {00 e, nia moMicRany evug-
Ky u 1,6 %, Crimsin Micmun oMy JTOBeINTLOS YCKATH, NIOO OTPHMATIE MPIGYIDK 13 DIV
B S 20007

4.2, Kowypare Mix hipMom 1a Gunkod nepeadwiat, 1Mo GUHK HAZRE (MPM IegnT
HPOTATONM TPLOKX POKIN JLOPIUHIMR NAarexkasy 8 S 107 Ry Novatky ROXNOTe pogy.
adupya HonepT 1 O(Jpr $3 TAKOI0 CXCMOI0 Hau]mmn'u TPETHOro POKY — $ 107, qeroepro-
1w — 3 2 107, nlaruero poky - § 108 Uy TPUINIS TR TAKIOE KOITPAKT A8 HKY,
AKUO Ate PIYHY CTABKE NLCOTRES y 8 %7 )
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4.3, Kment nporsrom 5 poxiv po6nth BHOLKN B Oark BiN CKIAANY BIICOTKOBY CTABRY
25 ¥4 prumiex. Dot pocsThes: d) mu noUaTRy KGKKOTO KEAPTALY; 6) Ma ITOUATKY KOXNHU-
(O MICAUS. BUsHanunTii poasip CyMy, Haxomgeaol LanpI Ui 31 aToTo poky, AKNO cyMa
BHECKID 3a P aopinioe 10 e, rp.

A4, BuzuayitTi posMip)( (ORBAPTILIIX | IOMICAUIMN HAATCKIB A5 PEHT 4) NOCTIY-
MU AR, CKBIBIACHTIUNN PINEDI PCHTE ROCTHYNEPaTo aateres Y = 1000 rpu; 6) npe-
HMYMEPAIO0. CKBRARCHTRIUX PLITHIT POHTI NPUIYMEpanao 1 jaTtexkes Y = 1000 rpu. Bpa-
SKATHL IO PUOIR CTAMKA CRYLTHUL BIICOTIL Japiiiioe 25 Y.

4.5. Bopr vy cysit 100 me TPH HEGHBY IO TIORCHTH 32 S poiis pinosMiprityi niare-
SKUMIL HATPHKINLG KO HOro PoKky. BuguamiTie possip nopiyrRux BUNAAT | CRAACDY 117a0
neramenHs Gopry, sKo aie 100 2 eranka pivimx,

4.6, Inorevny noanky poamipom 300 vue iR W TepMin 13 poxin niy zacrany
HePYNOMOCTy. T1OrameMig — HanpurI KOAKHOTO MiCSHIT CAIAKONIS BUTCKaMU upjy Ho-
MIHATE B PIan etant 20 %, Buanaun sy cyMy SsicsuHero JLTATOKY Ta aniviox Gopry
Ha KIICHD T ATOrO POKY HOY MLBCHMsE.

4.7. ()uimn'u KVPC 06Airauil Tepaion a3 pOKIB ai JHOpIMIoI0 tnAaTow Kyuauis y
posip 25 % nosinaay (¢ = 0,25). (l) B MOMCHT eMICIT; 6) deped DIk #) HePed JIBa PORY,
Bi1coTrosy cTasry npiiasTi 3a 20 7

4.8. Y CXCMI 4 HCHCPCPBHIM u;n])ux_\-'rm)m;rs( BISLOTKIB § HCUCPCPBBIN JCKONTY BAH AN
NOKATUNI. VLG Pitiin o0 mKon CTavki d T c101a JpocTages § NOB' 43311 MK COB0I0 CIUBIHO-
wenss 1 —d = v =c"0. BUGRINUNE U1 13 MOTHPLUX OCHORINS MapeMeTin 8.6 6, d 3
Gasnemtil, SPPAsHTI HCPes HHOIO ARGMCHITA IHIWNX FPLOX MapaMcTRis i ROASTH BiANOLLUN
PCIVALTATY ¥ BB (a6,

4.9, Texuis o 1poMbrxy vacy {0,5] nporsoayersea Taka CPYRIHYACTa VIS Can

spocTanns §(t)"
¢ 0.20, D <2;

8(L) = {015, 2<51<4;
010, d=<¢<5

Jiniity simomamn Gyixuii xovdmictira tapouteiia a0, £) 1 KochNUEHTa JIMCKOUTY-
Rty 0(0. ) Ba {0.9])

4.10. V ganaui oumnsiszany noprde s uigmx nanepis (4.202) - (4,203) siualitn g
BAPA3 MUNManLIoL euepciy nopthesis \,: WO BIATOSI AN Or0 OTHMAILNT CTPYRTY DI,
VOBMISL DM ABOX BHPA3in  1lepekoNaties, 10 Ui BIPAsH ¢ IO 8 THEMK.

AL TUACCTOP MOXC CXIACTH TOPTPE.Ih i3 TPLOX BRIUB MIMHIX Hancpin, chekruBROC i
ARUX Ryy Ry R3¢ MOKOPCTBORIUHNMU BHTIAKGEHMI BCAIRHHUMIL 3 LKA XaPalKiepueTi-
KMt

my=ER =1} 6 =4 ERy =100 05 =3, ERy=9, 05=1

Buapawi Ty CTPYKTYPY ONTHMAALHOIO BOPY(ear npn Ay = 10
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