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@ NPEAHCHOBHE K PYCCKOMY H3IAHKIO

Hacynipie noTpeGuoctIs TeopII I IPAKTHKN CICTEM paa-
JITUHOIL JIPIPOAE! (B TOM MHOIC SKOHOMIMCCKHX) b penie-
NI B aNaaa, YUPAICHNA, HPOrIO3NPOnaIN 11
T PG NPHBEIH K PAdsiInIo MIOTHK TOAXOAGE H MeTON0R
NI NOAYUCHIS  KOJMMeCTBONIX  SAKOIOMepIocTell 1
COOTHOIMEHNIT, XAPAKTEPUIYIONIIX §TH cHeTeMu, Moxea,
HPHMEHSIBIITECs JUTs PEe s NMoRo0ILIX 8aJa, HOVERILE
GBI OIHCBIBATH  KOJHUCCIBCHILE COOTHOIICHNS (yHK-
BHOHITPOBANIST CHCTCM 1T e OFPANNUHBATLHCST TOALKO Kax
YECTBENHEIME Mojxotami, Kollieernenupie Monesa fge
BAJIH BOSMOMKIIOCTS UHCICHIO OUEIHBATD N CPAaniHBATh
PEAYALTATL AHANNBA, TIOAYYATh KONKPETHRIC SITAMEH S
NPOTIO3HPYEMOID COCTOMIN, ynpapisiomero peficrnns,
OITHMANBIIOTG B OUPEIGACIIOM CMBICAC TUIANA, CHpoca
WU TIOTPeGHOCTI, Yposust npouanoactna w1, i1 Ou-
naxo npn porpellocT PASBITHA CHCTeM e He OLiio
BOSMOIKIOCTIL JWIA KONHYCCERCHIIONO TIOAX0AA BO MIOrNX
O0JIHCTAX 1 1 TOM MIHCAe SKOUOMINCCKO], TAK KaK TocT-
pociue i NPHMCHEITHE KOTMICCTHeHUbIX Mojedelt Tpetyer
HAKOIVIEHIS 11 o6pagorky upesnraino Golbtnux ofn.
eMon  undopvanun,  TaKHe  DOSMOMKHOCTH  HOSBIIICH
TOJNLKO B PE3YALTATE COBRAMIA COBPEMEHHBIX CPOACTD
HICKTPONNON  BRIHCIHTEHBION TEXINKH, BRAIOUNONCH
pepudepuiinne  yerpoficrna s eneMa nndopMamint 1
BBOJA €@ B HACKTPONNYIO BLIMHCHHTCALHYIO MAIIIY
(2BM) 1 coicrnennro IBM. TIpunacucnse ToIbko YacTh
gTOl TCXTNEN o0urIo TpeGyer GoJee WINTAILIOIO Bpe-
MOHH LI TROMYUCIHIS KOJYCCTROHION MOJeaH (JUrst GoJis-
TIHEX CIICTCM, KaKiMI SISoTesn SKONOMHYCCKIS CHCTEME,
910 MOrY® Onth roann. Tloexoanky sepnue PBM 11 otaa-
CTH HX NPUMCHCINGST GulIH CBA3NIBL ¢ TEXHIMECKHME CliC-
TOMAMI, 9TO COACHCTBOBAIO OYPHOMY DASBITHIO TeOpHN
I UPAKTIERIL YIPADRNCIHS STHMI CHCTOMAMIE 11 1 aiau-
TEALHON MePe ercoGeTBOBANO  HOSDACHIIO 00U [0«
CTAIOBOK 8IAY 1 MCTOIOB HX DPOWICHHS NP JUAJHIe
RONOMIUCCKIX  CHOTCM H DO3NNKINOBEHHIO JOBORG I11a-
NpaIents — sKonoMiteckoll  xnGepiernkn [3%, 12%,
16%, 18", 19", 31%, 37*% 388*]', Ognovpemento sti

L 8aecn 0o adee NOMeDa cCIMION, OFMONONNLE  SBeRaURoH,
OTHORITCS K JONGAINTTCYLIOMY  CHIeRY JUUTCpaTypll, BRIOUG) .
HOMY DOAAKTOPOM Hepenojia,




MOTOJGL YCKOPCHTBIMIL  TCMUAMIT PABBIBAJRICH, TR 11 13 Guoanru,
MOIEIIG,  SEOJOFTHE, 1 o0iactil opraiisiiuonunx cieres 1, 6 1pi-
MOTICITIE MCTOAOB KNGEPHCTIIRN 18 9RGUOMIMECKHE CHOTCMAX Y 11RC I eTpane
Bosuamrreannofl  Mepe  GLUI HOANOTORICTIO  PACOTAMIL #KAJICMITKOR
JL B Kawropopnva 1B, G, Flemuniona 10 CORANINO - KOJAMICCTBETIIOX
HOAXOMOD 1 METOAOD  HOCTPORIIGE  SKOTOMIKO-MOTCMOTHUCCKIX MoJedci
[12%, 14", 10%],

S HOYUCTII ACRBATHOT MOJCATE ORASAIACT OAIGHT 113 OCTHOBITLX
B CONPEMETIIOI TCOPTIE YIPALACHIS, ThE KaK BRGOD CTPYRTYPHL I napaper-
POB CHCTEMBE YUPURVICTIE, SAROUD YUPAICHTIT MOKET OITh CACHON oA
KO IPH TGO MOAGIT 0OLCKTA Y UMD,

He Menpuiyio podis HEPAINT MoJACsn I3 0Baactll aliadnsi, /e o puf-
paliiodll MOJGIL I CC COOTBETCBII POILIOMY OULCKTY SUBHCIT 11 Pesyilh-
Tarld allaBGa, BLIGAL, Koropuie GYIYT CAMaunl 1o JauuoMy oduerry,
clicteMe, gpaennie, Takum oGpasoM, o KauCeTha MO, OF CTCHCHl
£ 1oMOPQIOCTH BYHACMOTl CHOTEME B0 MIOTOM SABLCHT Bee Japdiense
PESYALTATH aNRMGE, BLIGOP SIMIIMEIK  HEPEMOIIDIX,  OUPCACAHIONLIK
DEREACHIE CHOTOMI 13 ATTAMIDRE, TOUHOCTh BPOPHOHIPOBAIIT DASIITIH
cpcrempl, Qeofienno BOspocin Jodh MOANOE UPH HPEMEICIHNE MCTOOD
SRONOMIMCCKOT KNGCPICTIRI, TPEAYCMATPUBATONLEE MOACHIPOBAING JI5]
POTBCHISE BOJaY AHAIL3E 1 CHITE3d CHOTEMBE YIPABACLLL AKONOMIIEC KO
cnerenoll, Caetyer yRasaTn, wro 1¢ ToALKO 1 ofAaCTIE SKOTOMINCCKoTT Kit-
GEPHETHIAN [0 TOALKO A1 SKOUOMIMMCCKIX CHCTEM, 1O T WIS CHCTCM APy~
roll rsnuce Kol UPHpPoAL, B TOM WICIE JIl TeXHIUCCRILX, OloJOrIIecKin s,
MEJUILINCKIX, NPOGACMA HOAYUCTIS MOJCIH [alBIIGH CHCTEMBE CTOMIL
oueils ocrpo. 13 obaacr rexunvcesolt suoepuerikit i G0-X ToMX BOBHILKIO
HOREC URupaBAcnie, PaspaGarhBalones oGHINe HOIIOAN 1T MOTO 110CT-
POCHIS MATCMATUNECKOlT MOJCAIE, ST0 NALPABACIIIC NOJAYHILW Hasue
HACTTRQUEAILI, 11 B CTOHIICE BPEMA OUO HPCACTANBIET CAMOCTOATE b
BYIO 11 OYPHO PASBIBIAIONLYIOCH GTPAC/n TCODIIL I HPAKTIKI YRPAaBJenis
[20%, 24%, 29%  33%), Fleemotpd 10 1o, W10 970 [KBIPIIICITHE HOABLIAOCH
1UPI POHICHINT BPOGACMI! OHTICARILH TCXIBIMCCKIN CHETEM, B HOCACATITE TO/L
OlO TATII0 BHIPOKOE PACUPOCTPIIICTING TOWIT B0 Beex 00aaeTsIX HayKil
HON[HURTIER, TG HPIMOISUOTCN METOA  MOJACJIIPOBRITSL JYIL pPementst
SO AT, YUPABACIL,  HPOFHOSHPORATIL JETAMIMCCRIX CHCTOM
Jo - aas 3o,

Joaua PACITHGUEALIIL COCTONT B ORPCAGICIINT KAy Qe B Kakos-
O CMBICAE OILCIKIT ONCPATOPI 1O JANILIM, HOAYICHTILIM I YOJoBusx pe-
AALUOTO GYIKITOUNPOBRILIL CHCTOMDI, Ty €0 10 CTTHCTHUCCKIM A0 IHDIM,

FIpeaiaracMiil Heperoji KHHr aMepuRgueknx yUenuis nocnsmiein pe-
LHCTHETO S48 1 UACHTHQIRAIEL B Y3KOM CMUee, Ty . OHEURC LapaMerpon
HPT BaAaIHI0N CIPYRTYPC MOACIL Vi1 eGOGICHNLIX, NPeoGpasoBaliing
APETHPORANTLIX BPOMCIBIN Przon, I3 Kauectse ofmelt Mojesms nubpaia
BEPOSTIEOCTILAY MOACHD = MADKOBCKAS 1eHL HepBolo nopska. 13 conpe-
MCILIOT TCOPIHT 1 HPAKTIKE JAUBOMIMCCKIE CHOTCM B KQMECTHe CroXacT
4eCKOil MOJRAN IX TIHIPOKe IEPHMCHSIOTe MAPKOBERIe nponecent, Baarg-
Mapst patoram aopemika A, 1. Koamoropona 10 ero Kok 5 oGiaeri
TCOPHIT MAPKOBCKILK LPOHCCCON B TCUCIIG HOCACHINX jecHtierit Guli
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nodyuers ocnontmie peayanrarnn Inpoxoe nenonnsonanie nuventiro mMap-
KODCKIEX J[HOI0CCOB 13 Kaueorne MOACICH RHUAMITICCKIY CHCTEM o0 b1 ST
CHTCM, U0 GIBL JABANIT BOIMOIKIIOCTD TIONYIITh AICKRATIOR, N30MopM]Iton
OUTICATING IMHPOROPG KJAACCH CHCTOM, A TAKIKC oTHocHIeanioll npocroroit,
TAK KK WIS 91X BPONCCCOn SYAYIICS T NONCCTHOM JINCTOMUEM 116 3~
Bneet of npomdoro. ITyers cayuafiinf nporece X (/) Takon, 1m0 15 MOMEIFL
npemery £ ¢ 7'y nPUINMACT SHAUCHIA S 13 HeKoTopore Muoxecrna S (s ¢ 8).
MioskecTo S HaspbAIOT TPOCIPANCTION cocTastiil, KoUEpeToe anaye-
HHe $ s mpoaeerna S, xoropoe cayuafioit nponece X () npumivaer
I MOMCIFT BPCMCHIT £, HASLIMCTCH COCTOANIICM nponeced B MoMeny £, iloc.
TTOUNO HOANON XapakTepruerikoit cayuminoro nponceea aniaserest yeaon-
nast nepostritoett P {X (6 ¢ G| X (0), o<t} 1010, W0 coCTOSNN Nponec.
CHB MOMCIT BPOMCHI { NPUIQICHITT MImKeey G S, coant naneceria
TPACKTOP I TIPOICCEa 0 MOMCITA BpeMen v £ £ LI MapRoneKkix npo-
HECCOR 9T BEPOATHOCT ABHCHT TOJLKO OT COCTOSITI IPONECCa B TeKY I
MOMCIIT BPCMENIL T, . ¢,

PAX(WEAIX (o), o<in) = PAX(DEG] X (). ()

Lemr mnoskecrsa 'y 11 S gonemme nom euernoie, to X (£ nasmmacres
MICKPOTILM B IIPOCTPALICTRE cocToanl S 1 so upementt Ty B s1oMm cay-
Hae eayuainntit nponeee X ({) paceMarpuBACTCs B ANCKPETHOM e (puKcH-
POBANIMX TOUCK fg, Lo, ooy £y ony 1 30ANEINEE X (f) 0Opasyor ciyualinyio
nocneroparenpiocrs Xy = X (()), { = 1, 2, ..., n. Cayuaitinyio noeaeio-
BATCILHOCTD { X} MOMIO PACCMATPIBATE KAK CHYUANIYIO PYNKIIO HOMO-
Pay T, NEJIOWICACTHIOTO apryMenta £ e erpyRrypa cayuadinoro npos
neced X () raxona, wTO BEPOATHOCTH TOTO, MTO X, .44 #= 8§, 41 IPH
VCJOBIIL DCEX HPeNnuynues atauenuil Xy, aanicut rolnko or X, 1 one
aapUCHT ot Beex X, noc.

p{Xrn 4y Sy | X 7 S K ey == 8y

P

'S TRor] e
S TRRLIY) AO wE S[]} EE

w A 415y ‘IXZI_I A = S h (2)
O rowopar, wro  cayaainiodt  pponece X (7)) o6XajacT  MapKOBCKIM
CBONCTHOM,

Juexpernne cayuafinue nporecent, ofAmIAONMIE MAPKOBCKIM CROi
CrTRoM, naspnaores netsivi Maprona, Cayuadinuit npouece, 115 ROToporo
Bunoseres  yoaonne  (2),  HABLIMACTEH  TAKIKS LPocToll MAPKONCROdH
TeHnio, snn nenso Mapxona epsoro nopaika. Caosnoil nennio Maprona
nOPIAKA Loansnsaerest cayusinmmit uponeee, JU KOToporo yeJaosioe pacs
npezedene cayuainol seananng X, gy == 8, 4 OCMIOCHTEALID BeeX
HpeEyIH K anadenidt Xps=g annncnr roanko ot [ anausenndt Xy, coropoie
HENOCPCACTBCIIO MPCIRICCIBYIOr Xy =3 S T O

' 4 d Y - e - eowny I3 PO, v g
P {~\m-l=1 “5 Sl !)\m e “’ms/\mw»l 5 By veny ‘\0 . "’0} s 2 {“\ miL

£ 4 o €% 4 Y /f o 5 i
8 I*\m “’"'5’nui,'}‘mwl'“‘“’-“mavll vy '\me»l == "f’.'nm£~l°-1}' (3)
o pocroft MAPKOBCKOIT HEIT YeJpen VIO BEPOSFTHOCTD TOT, UTO 1} MOMEIT
it < T CHETEMA TAXOMITCH B COCTOIINN /, 011 B MOMCITT /1 0118 HAXOMINIACE
B cocTomI £, ofosnauim wepes pg, (m):

PAX g = 0 X == i} = pry ().



Korpa ata yenonuas nepostuocts gapicur TobKo OF COCTOSIIMI 1 e 3a-
BHCHT OF BPeMCIN 1, T0 7 BA3BIDAIOTCS CTALHONAPHEIMIT RePOATHOCTSIMIT
HEPeXOIA B3 COCTOSIUNST {13 cocTosime [, a nenn Mapropa HaswBaeres ol
vopomiod, Tlocienisist nosnocThio onpeieaaeres Muomecrsamy 7'y u
Wy pacnpeiereniiem maaibinx cocromuti p () = P {X, = {} 1 Marpu-
ner peposrHoctedl nepexoia

Poy Por Doz oo |
P Py Py Pag o
Pag Pay Pan «o

B 1eopnic MAPKOBCKIX Henelt xpome pepostruocrell nepexoya pyy ns
CcocToRuNg { B COCTOSHHE | 50 ORI THAT PACCMATPUDBAICICSH TaKHe DepostT-
OCTH NePexXoid 3a £ Waron — p},‘?’. Lean ofiostiavien wepes pfg Bepos-
HOCTD JIEPEXOAA I COCTOANI { B8 IPOMEIKYTONHOC cocTosue k 8a [ maron,
i sepes pﬁf} BEPO ATBOCTD HEPEXOAA 1S NPOMEHKYTOUIOTO COCTOMIA £ D coc-
TOSIINE [ 801 £ WIOB, T0 CHPAnCUIBGo ceayomee ypantenue KoaMoropo-
Bit - HenMeta:

Pl =X

I KPATHHE CHPABOUBBIC CBCICHA HI TCOPHI MBPKOBCKUX HPOLLCCon
It NpeACTABIsores JOCTaTOMHBIME JWIsl OBIAKOMACIIST ¢ ocHoBHOl Tep-
Mutiodgiortell B sroll oGuacti, I uepeune npejuaraeMoil JHTePpaTy il I -
TEIDL HAfer HeohXoIMYI0 HIKPOPMAILIIO YO TCOPHH MAPKOBCKHX TIpoiec.
con. Just ocBOCHISE MaTep s KUHPH WHTaTedh JOJmEell pacnodarath sia-
M OCHOB TEOPINL BEPOATHOCTEIt H MATEMATIMECKOR CPATHCTHRIL B 001~
Me Kypeon it QAKyALTCTON SKOHOMHNCCKOH KUOCPReTIKE BYaon,

FleGeaniprepeciio oIMeriith, YTo XitHra vy » ener kax Gh-i nunyek
cepul, napmomelics nox pyopuxoil «Briay, B sKoHOMIUGCKNT] avanna.

Kara ppepcrapgsier suauirreasndi Hsepee B eBast ¢ reM, 1o o el
BOCANTIO COODAURL HOUTH BCE COBPEMCHTLIC PRAYALTATHL U0 MOTOJAM Qile-
IEBATII BADUAMETPOD SJ5L CLICTEM, olcHBacMus nenamn Maprona,

Cpews muoxecrsa padior 110 MapEoneknM uponecesym kunra Jhu, Hacan-
W, deabiepa aalmvact ocoboe Meero, Oua npejerasisier coboil, obpasio
POROPST, DPAKTHECCKIT Y TeBOANTENS 110 AJTOPITMAM H IIpOTPaMMan of-
pafoTKy cTATHCTHYCCKIE JAUHLIY HPH HOCTPOCILE MAPKOBCKOH MOJQJH,
Jro, cerecrneino, obecnenunaet pacuppenie ofgascr IPHMCHEHH T $TOro
kiaces mMoxeell, Tpupejseniine cCEBOANLEG HPEMCPLE K0T 1 HISIOCTPHPYIOT
HPUMEHIMOCTE MCTOHOB K PEIICHHIO SKONOMIMECKHX )4y, OfHAKe e
HPEACTANIAIOT CAMOCTOATIBHOTD HHTepeca, Llepeens (10 clloBaM aBToPOs,
JEJCKO 110 NOJMHLIT) peayapTaron fecaefopiindl 1o npuMenenio MapEen.
CRUX MoARAcik JUIst pemenin rasig sSROUOMIICCKIX 3010, KaK pacnpeis-
Jqenye npudnaedl 1 sapadoriof s, onpeeacne pasmMepon QUpM, aia-
Jna norpebaerns, nonexeins norpedirededt 1 L, Koropuit nprusopuTest
B KOIHE BREACHIS K neppofl raane, Colgereshersyer o LHPOKoM HpHMene-
HHH STOI0 KIACCA MOJICHC B 9KONOMIMCCEIX neoefopanusx, Taxomy m-

i



POKOMY TpHNMCHENo, Gecerioplio, Bo MuoroM cojelernosajio paspiurie
MCTOJOD OLCHHBAHNS [APAMETPOD MAPKONCKNX Mojenell, paceMoTpennmx
p 970l KINre, TAK KaK Ha Gase CoBPCMCNNLIX MCTOAOD ONTHMISAIIH YA
Joeh paspatoTalh NPAKTHICCKH JCIEO Peas3YeMbIC JIFoPHTMEL OCHOBITLIE
POAYIBTATEL BPHBCHCIL A GE3DAIMEPILIX TOKA3ATCICH—0TIIOCHTILHLIX
UACTOT, WL IPOHOPIIET, 110 TePMIHOJOTIIT aBTOPOR, NOYTOMY O JIErko
BOCHPHIHMAIOTCS H HCCACAOBATSNE BO MIOTHX 06AACTAX MOPYT JIGPKO kil
TEPIPETIPOBATL HX IPH PEIICHIN PABNRUIEX 3aad, SUavumrenbusii Hi-
TEPEC NPCACTABISTION TI0STOMY NIPHBEIEHILIE B KIHre nporpamMet juis DBM,
NPHMEHCITIC KOTOPLIX AT BOSMOMKIOCTh YCKOPHTh JIPOIESCC HCNOJNLIOBA-
nna paapaCGoTallIniy METONOR Vst HECTCNOBMULT B pasyuHLIY ofiacrax
HAYKH HCTCXHIEKN I B TOM YICAC HPI PEIICHN SKOHOMINCCKHX Sajlau.

Heckonbko cnon of apropax xunrd. Ipogeccop Hyur-tHao JIi — enes
WIATICT N0 SKOUOMETPHI H SKOHOMIKE COMLCKoro Xosaiiersa, paboraer
10 PAKYJILTeTe CeabeKoxossiicrneniiofl sKomoMuKil yunsepenrera Ko
nexTHRyra. QuyGuiKonanine PesyasIaTLl b oCHOBIOM COASMILT € HCCHAE)I0-
BANHSME 110 OLUCHKAM DEPOATHOCTCIl Nepexofa MAPKOBCKHX IIPOIECCoD,
reopHell TPHUATHST POmCHnil ¥ NPOTHO3NPOBANII, MATCMATHYCCKHM MPO-
TPAMMIPOBANIICM 1 GO TIPHMCHEIICM B 9KOHOMHKE CONbCKOID Xo3alicrna,

Crenyaastiocrs npodeccopa Joropyoka T' Jlaagika — skonoMika 1
CTATHETHEA, Ol PadoraeT ma (AKyJInTere SKOHOMIKIL YHHBEPCHTETa MTaTa
Hannrofie, Peaydinrarsl ¢ro HCQJIGHOBATIHT I OCHOBIOM OTIOCHTCT K Me-
TONAM TIONYMCIIST KOMUCCTRONILX 3aKoloMepIocTell B SKOHOMHMECKIX
npoueccax, MOCTPOCHHIO MOJCACH HENoolPA3OBAIIIL T PASMEIEIL,

[Tpogieccop Apitoany Seanuep patoract 1o SKOHOMAMCCKOM (PAKYIBTCTE
B ymmepentere YiKaro, CrenuanbIocTs - SKOHOMOTPIS, CTaMICTiKa,
OCHOPHRE PESYILTAT €T0 HCCICAORANIT OTHOCATC K METONAM PErpecenty,
PErHOHANBIOG AIANNEA, GUCHEN IapaMerpon.

ATOpEL KINEI = qICILI PAJE GMEPIKAICKIX SKONOMETPHUCCKHX 0.
IECTR, DEIARTOPLI JKYPHAJOB, NPCIOAABATON OTALICIIH YeopepeHeT-
DOBAIST SKOUOMHCTOD NPH  COOTRCTCTBYIONIN  YHHBepewrerax, Muorne
13 NOJTYUCIINGIX ABTOPAMIL PeSYALTATOD NPUBCACHN B jallol Kiyre,

[Tpi pepenofe KUIrs na PYCCKiit gani Guul HCnpasielr pijL onetaTor
I coXpattennst oGosualuenst, NPIIAYEC B OPHCHIAIC,

Peayanrarst npeyiraracMoll KTk Ipeieransisior Mrepee s IHpoKo-
YO KPYra CHCLTAJIICTOR, SAIIMAOIUITIXCH BONPOCAMI YIIPABICINIA 1 IICI-
THOURAIEA 13 PABIHMIK oBXACTER BAYKH 0 TeXIDIKH, 1 OCOGRINT JUlst cle-
HHAMHCETON B 00IACTH SKOHOMITKIT, KOTOPLIM B ICPBYIO OUepPe/b alpeconali
ora ki, Hayuusie paGoringl KaKk 9KOHOMIFICCKIX, TAK 31 TeXIHYECKIX
NCCACHOBATCHLCKHX HHCTITYTOR 1t JaGopatopitll, MATCMATHKY — 4JATOpIT-
MUCTLL ¥ NPOrPAMMICTH, TPCHOMABATCHE BRICIIX  YUeGInX  sapeennd
HAfAYT B KICC HOBHE Pe3YATAL H APIIOKCUS, KOTOPLIME 01U CMOTYT
BOCITONLAOBATLCS B enoell patiore. Kinra Gyrer TaxKe noesita acuupa-
TAM I CTYJEITaM IPH NSYUCUHI KYPeon TCOPIH YIPABICHHS I HICH (-
KAl BLMHCANTEILION MATEMATIRIL, NPOTPAMMIPOBAIILSL,

H PAHBMAR



@ NPEAHCHOBUE

Maproneras e, npeaerasaer eoGoll ROPOSITHOCTITYIO
MOJLCH, UPHIOAIYIO JULSL QUECAIEE HOCACOBATOILIoCTeN
naduuosienill, KoTopuie 1 KoMl MOMCHT BpeMenn xa-
PARTEPIBYIOT coctosuiie natuosaenail ReamimnL
RUGee, I KOTOpoMy otta npugagiesier, Hoeemorps ma or-
HOCIPTONIBIO TRAADICE HPOICXOIACHIC, MAPKOBCKIC MO
AQJGE AT IPIMCIICINIG TPI OIICANITTT  BPeMOLIG X
PANOL B CAMLIX PadiL obaaerax mayunolt noupakrnaes
CKOlT Jlearevnoeri, JIABHe HanceTiint METON CTItier-
UCCKOTO  AHAMISA  HAPAMOTPODB  CTOXACTIMECKIX CHOTeM
1O DPEMCHIBIM PSAANM MUKPOUa(MONCIIHE,  HpUMenen
ITHX METOAOD HALIO HEIPOKOC OTPKCINRE B ITepaType.
Onnago neproe oGCYICHNE 308051 ONCHIBAL nepe-
ROMIPIX BeposTHoeTell MAPKOBCKIE nenell nepporo 1o-
Prlka enssalo ¢ upuadom Hl-X rofon, a ocnobume pe-
Bydnrarst B 910l 00HACTH HOAYUCTIL B HOCHACHIIIE [T
JeP,

Ocropisie aagauin SToft K coctont o TOM, To0n:
(1) ropereomirs 1 jath OUCHKY 1eM PA3POSTCH M pe-
SYALTATAM, KOTOPLIe MO0 Uafite B oanreparype, (2
JATh CROCOOLE OUEHKI MAKPOXAPAKICPUCTHR BEPOLTIG-
CTHLIE MOUGCHT 1T IPEIIOMNTD COOTBEICTBY IOMIC MAITII-
LI HPOREAYPH I {3) CPABIITD BIIAIIE KOUeUHoro o
CMA BLIGOPKH 1A KAYCCTHO PAMIHUILIY ONEHOK 110 Orpa-
HINEITIOMY  CTATHCTTIICCKOMY  9KCHCPUMCITY, XOTS 1
JALIEMBIC PeaYILTaTLL B OCHOBIOM HPHMCIHMEL K Arpe-
PEPOBALILLM  JAIEIDIM,  KOTOPDIC  OUHCHIBIOICH  Cralio.
Iapuoft MapKoBpekoll HENbIO HeProro HOpsAKa, I UPHIG-
HCHUAX PACCMATPHBACTCS PACHPOCTPALCHIG Sy
TOL Kai na cayuail, Korga nepexojHLe BeposiocTi
GADIHCAT 0T BPOMEHIL, TAK 1 Ha ol cayuall sajgaui
ONGIHBANI 10 OTHOCHTOALILIM YACTOTAM  COCTONIINI,
Conepasanne s1oil K QopMupoBaioch 1o/ nisien
Muorix necxejoparesed, Craron Mivuiepa [79f, I'ype
mana 141], Maganexoro [72], Teacepa [110] ONPEALIILI]
OCHOBHOC HANPABMCIING  HCCAGAOBAIGET 11 JAJIl Netioe
HITYHTIBI0e HOUHMANNE TOro, KaK MOIYT Peluarhes
BUNTUH OUCHEBAIIISL,

I JTH,

Mo JOKAJUR,
A SEABHEP



linapa 1

@ BBEAEMNHE

Oana ng nedell xoanvecnennoll 9KOHOMHKIL  COCToIT
B TOM, MTOOL OOLSCIITD T HITCPIPETHPOBATE CTATHE
THUCCKIC JAIIING, ONHCLBAIONE KAKIe-T100 SKOUHOMI-
HOCRIG npoBecent 1 cueremst. Taxoe sanne KemaTelL-
Jo, TARK KK O0INIO HPCANOIATACTEN, UTO, JIOIHMIST Me-
RAUAMLL ABACINTT, AKX B ocHoBe  HAGMIONACMbIX
GKOHOMITUCOKITY  RAPAKTCPHCTIE,  MOMHO  HPEICRA3LI-
BATL GYAYIHG SHAUCILIT COOTBETCIBYIONX LCPCMRITLIX
no(my yupasasch ma, Kpome toro, Taxoe  dpanhe
MOZKOT  NOACKAANTD,  KOK  H3MCIITH - 3RONOMIYCCKYIO
CTPYRTYPY 0L KK BAGPATL  SHANEHHST TICPEMCHHBIX Co-
CrosIil st ynpandeil, Cean Boamnnt Obrh JOCTir
HYTH OBPEACACHITHIEC SKOHOMIYECKHE 1eJH.

B pamkax skoroMimeckoll Teopit, no ciosam Mapminka
73], uneaonne BaiHibe oObMI0 PACCMATPHBAIOTE KaK
pereis cneren ypantenndl, Kotopwe oo ofmem caydae
SIBAAIOTCH  BAAIMOBIBHCHMBIMIT, JIHIAMIUECKHMI 1 Caty-
yafmamie,. Boapyrofi padore (741 Mapmax sawmeuaer,
YTO HKROBOMIMCCKNE IRGHIOACHI oYt THKoraa e Gbl-
BAOT GesolmBeuIMI, 8 YPABIeRI 9KOTOMHKIL NOUTTH
BeerAa Honepsken eficrnino osmynennft, Tawiy of-
PEIOM, BCHIMIIID, KOTODLIE MW XOTUM NPeACKABLIALTD,
cayualiipie, H NPOTHOS COLTONT B IFASIANCIHI BCPOHTIO-
CLOH, VLM CJIOBAMIE, B YCTAHOBJIIIL pacipejeenil
pepostrnocredt. 13 reopmi pepoatioctei CHYHATnInIL 1po-
nece [94] HomIMACTe KAK NPoBeee, PAsBITiIe KoTopors
Be BPeMEINt (111 NPOCTPAICIRe HOAMHIIACTT BCPOHT-
HOCTHIM gaKoianm, CaenonarTenblio, GyAyIIe siveni
HPOHECEA 11C SRSIONCS JCTCPMEIBIPOBAITIILIMIL 1f MOS0
FOMALEO NPIICATH PASTIMILIM OYJLyIHM 31aUCIAM T
COCTOSINIM $1X BEPOATHOCTIT, JIIs TAKIX BePOATIIOCTHLIN
MOJICHCHT  CTOXACTIMCCRIG 31 JUNIAMHICEKIC  CBoficTna
HROTOMITICCKITX JATIIIN 3CTABNAN MHOMIX SROIOMICTOB
VITOPAETT:, T HEKOTOPIC SKONOMIFYCCKIIC BPEMEeTHIG
DAL MOKIO  HITCPAPETIPORATL KAt Caynafiune npo-
stecent, 13 sToM CMLIGIC HPOGICMA TPCICKaBats TPacK-
TOPIEL NEMCHCHIST SROIOMITUCCKIIX TICPEMCIITTLIE CBOAMTCH
K HPOIHOSHPORAINIO TPACKTOPINT cayuaillioro rponeced,
CRIBANIONO ¢ KoLKpernoll akouommiecKoll crpyxrypoil
I NPEANOMAPACMBIMIL  YIIPATJIZIONUMI BOI/CTCTBIIAMIL
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Bo miorirs conpesennnix reopeinmeckul i npUKIa ML HoCHCHOBAII X
OCIOBHOT DEPOATHOCTION MOILALIO SUNISETCH MAPKOBCKAS LENh ¢ ANCKpEl-
HEM BREMENEM, HCHOMBSOBATIIAS TP ANAJNIE BPEMSHHBIE DIIOD BKOTOMI-
CCRi mokasarencil, worga pomotoft Momerr aGmonemit Quxenp yerest
COCTONINEG, T KOTOPOM MAXOMITCH HAGHIOHACMAN DegITHIA.

Henosuutlt nepeyciin neesegosanull 1o npUMEHeHiNe MAPKOBCKILE MO«
aededlt viaonaer pator L6) n [102] no pacnpenesennio nputiyel i aa-
patiorioft naarer, 421 1 188] wo neenexonainno coumaaniof nopbmKLoCTH,
L, 144], 1891 111041 no oapegeneniuo pasmepon Qups 11 KoRIENTPAIIH
acnonof arrnoioct, 1031 no atannay norpedieunn rpoaycron wrats,
[39] 1 [101], noepsuienmnie potiaeMam MexyHAPOIHOH 1 MO POLHOLNT b
sofi roproi, [108] — 1101 1o anaumsy nosexeinta norpedureact, a rax-
se patory 1281 u par APYLUX nceaenoBaniil 1o USMEHAHIIO [ IO HBIX
vet. Ecat rosopurh o mPIMCHCINI MARKOBCKHX Moxesell B IpYPHK 0f-
IECTHEHILIE HAYKAX, TO MO0 Nasparsk pabornt [15] no croxacrnueckum
Mogeaam oGyuennst, L13] 1 176] 1o nsyvenno Murpaunii nacesenns i 1KY~
uecrn kagpon, (201, B xoropoll necaepyores upouccen PacIpocTpalenn
wHdopmai, 11 3] o neeaexonnuio Mueri nstipareaei, B ponomenme
COARAYET BAMETITD, MT0 MAPKONCKIE NPONECCH MDA Pelennil npe
CTABAAIOT CYIECTDELIbIL Kaace ouTHMAILHLIX sayay, TIpuvepami neeses
Josannit 8 sTol oBnacTi MOTYT cayiTh pador [B], [SIL 199].

L MAPKOBCKHE ILEOH

PacemarpunacMol T croxacrimeckyx npoteccon Xapaxrepuayeres
Ten, wro (1) npocrpanciso saeMenTAPURX cobRIIl OHpeesseTes GecKas
HCUHLIMIL NOCCAORATEALIIOCTAMIE BIIA {X), X1, Xgy o0}, B KOTOPLIX caryua fi-
HASU BRI ¥, MOMGOT IPHHUMATL KOUCUHOS MO SHAMeIl &, { =
=2 1, 8, ., £, B DABIOOTCTOSIHE MOMOITH upemennt £ == 0, 1, 2, ..., 7.
Prenpencacnne Bepositioctell pasiiib cocrosunil WA HCXOJOB B KaN-
Hpit 13 STHX MOMEHTOD 9aBICIE TOJMLKO OT COCTOS B NPEALIYIIHTT Mo~
MEIT I peMent, 1, ¢,

Pyt Xy oy %o 0) = Pro(yy ) .) aosoneex £, (1.1.1)
e vepes Pro(x,[ ...} ofoainuenio yesopiioe pacnpeeenie neposoctel

&, Beposrioers ynopapovennoro nadopa cocroaumit onpepessetes 1o
BAKOIY YMUOMCIS! YCAOBILIX BEPOsSTtHocTel::

Pr (¥ay X1y o0y g w0 Pro(50) Pr (e | 20) Pr((xg | 20k (11,2

M Mapropekux nponeccon 5Ty QopMysIy MO0 JepenHcath I BHJE

,
Pr (g, %5y 00 X2) == Pr () TT Pr(x; | £5-y), (1.1.3})

e |

Taxoli mexpituaM GyuKIHONUPOBAIINS HOMIOGILIO ONPEASITETCH A be
HLIM pacupesejenued seposietocrell Pr (xy) 1 yCNOBNLIME BEPOsTHOC A MIT
Pr ()], - o) Hasee, nyerns x; . = 8 0 &, =1 8, TorNa

Pr(xy == 85 %,y = 8) = pyy () == pyy wn peex f, (1.1.4)




XAE Py = UG BADUCSIAS OT BPEMEHH BEPOATHOCTD TIEPEXONA U3 COCTOAIL
§ B coctomIe &5 DTH BEPOITHOCTH Py MOLYE OBIDL SaITHCAHL B BHJE
(r % F)-MATPHILL EPEXORILIE peposraocTeil P s [p1] Jorst BCEBOSMOALILIX
nap cocrosuit sy, 85 (6 fe=1, 2, 00 0. [TepexoHpe BEPOATIOCTY olb J1a-
JEHOT CITCHYIONIMHE CBOHCTBAMH:

u 0 e pyy = 1 (1.1.6)
l;puml, P 0y Oy e 1 (1.1.6)

TlocKoaLKY pacnpejeeine BEPOATHOCTE]l NMAYAJDIOTO COCTOMMIA Xy 1
MaTPHILS TICPEXOMIILIE peposTioctelt P roMHoctbio ONpeAs/sToT BEPOALIIO-
CTHOE HOBCACHNE MAPKOBCKON Heni, T0 NPH sajailiibix Lo 1l P posunkaer
gajada YCTAHOBJCHHS Pachpeleselis peposTiocrell W KARAO0 X 1,
POSMOZKI, NPEAGILHOro pacHpeae/IeIii auauennit cayuaiinofl BeIHL
X DI £ =» 00, CCJH TAKOE PACHPCAICHIE cymeernyer., Ecii Mapronekas
JEeNb HENPHBOMIMAST 1 ANCPHOUIECKAS, & CHCHOBATCILIO, I SPIOICCKAST )
T CYIECTRYET eHHCIDCHLIT BeKTOP-CTPOKa 7t == (fty, oy seny To) o
BERTOP CTalHOUAPILIX DePOSITHOCTEH, TAKOH, UTO

Hmpf]mm, i, 7= 1.2, .01 (1.1.7)

{oron

mie pif npenerapaser coGoit (7, f)-it SaeMeIT MATPHIL P,

0 oty =2 1y (1.1.8)
};ﬂ}ml (11.9)

H
5 =l ' (1.1.10)

I3 5T0M pA3fene JAN0 ONPEICIAINIC TOALKO OCHABIHLIX TOMSTHI, HCTODe
SyeMBIX b CHCAYIONIIX PAABAX, Boilee JT0JH0C H0HELNE TeOPHH KOHEUNHIX
nerelt Mapxona mMoxro naiirn » 171, [24] n [60L

1.9, BANANH OUEHHBANNA

[Korma HMCIOTCsT HOCHEI0BATCHLHOCTh 1IOBTO] SO XCST b ose il
W panne o6 HSMEIGHIH BO BPEMEIH coctosunil MIKpoodneKTon, To, K4k
noxasauo B padore [4], GopMysa (1.1.8) onpexesser PYHKIIO BPABLONO-
NoGist, KOTOPAS CHRYHUT JUIS DLIHC/ICHIL OUEHOK HEPEXOAMLIX BEPOSITHO-
orell 1 VIR HPOBEPKI PASVIHUNLIK TINOTE3 O [P HIUMACMBIX ML SITaYC
HHAL.

K comaienuo, croib NeTaILHAT HIHQOPMAITIST YACTO NEeAOCTYIIA, ot
XOJMITCS! CHHUIKOM JIOPOTO HINE ABJISIETCs HenoaHoll, TOITOMY HPHXOJATCH
paboTath ¢ ATPerHpoBAIHLIMI Aannninn. Tax, paupiumep, NP nepenuch
ONPEACIAETCA TONBKO PACHPCICICHHE yHeAa HIHBHAYAILILX 00LeKTOD
JIo BCEBO3IMOIKIM  COCTOMINAM aa kazcmAfl Toji mepenelr, HO OCTacred
(EHSBeCTHON  TPACKTOPHA  JBIZKCHIT  OTAJILIOr0 obnewera,  BoaMoKHo
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TALIE, WO OOHUICE UHCa0 MUKPOOGLOKTOR MOKET IANeISITLEST BO BPCMen,
HOZTOMY  HOCTYIISE NIQOPAATIL XAPAKTCPISYET AN OTHOCHIIBI IC
HACTOTH® TAMEAOTD COCTOsIIN.

Croaxnysines ¢ TeM, Wro o MUOPIX eayuass JOctyiin ToAbko arpe-
PUPOBALILIC I BRCTOTILIC WG, eCTECIBENNIO CHPOCITD, JOCTATOUHO
A raxol arperHponatioll nIopMAI JWIs OIENKI MATPHIH JICPEXOALIK
neposIioctell Py KoTopas OTPIKACT UL OUPCISIBIET LOBCACHHE MIKPO
obnerron, Hmemo sroMy Boupocy Nocnsiena Hactosias KHHra, B Chsial
€ UCM OUIOBTTIC SO BCCHCROBIIIL COCTOSIT I8 TOM, wroGnt (1) JocTpoirin,
OICHEN SICMETITOR MOTPUULL DCPeXoAunK vepostioctelt P 1o arpernpo-
BALILIM ACTOTHM AOHELIM 10 (2) NSYUITD PACHPepeicHIT 1 KaueeTna
PEWIHNLLE CHecoGol  OUCIHBATINSE 10 BLOOPOUMIIM PEAYALTATAM SKCIC-

pametrron.

£ THAH KHHT'H

FCaasa 2 nocpamena oOmuiuiM 3 OaltecoBekM ONCUKAM NOPEXOANLIX
BOPONTIOCTEN B CAYUASX, KOTJA HMEIOTCH nee HeoGxoinMue spiGopouine
Agnse 1o MekpooGaerTam (Muxpojaime). 13 raape 9 npocaexupacres
YT [SHHTISE OHCIOK TICPEX0HLX BePoRTIoeTell 110 BPEMCHITHIM Pit/laN
APPECIPOBIIMLIR HAUULX, 13 vacrioery, soouyvres auneinas cratineri-
YLK MOICID T HCCHGHYIOTes CBOHerBa DUCTIOK, HOAYYCHTILX OOLIIILIM
METOJIOM HaIMEILHTIIX Kpajpaton i ¢ orpanidentsmin B raase 4 Gopmysi-
Pyerest Gojiee o0l MOANID BHOOPOUIILIX SECICPUMOITOL, KoTopas pace
CMUTPHEBACTCS CHAMAAA NPT ONPeeICIIIN KAUeeTsa oleHoK B raapax 2 1 9.

I3 raanax 510 DRinosaress olelikH, TOJAYUCILG MCTOAOM DEBROITCNTITS
HANIMCHLHIX  KBAJPATOD € orpauHvueiisivi, ONCHKH 110 KPHTEpUID %%
OHENKI MAKCHMAALIOTO npaRicuonetu s, OallecoRekie oHenKy H OUeIKI 1o
MCTOAY HANMERDINE MOAYACH, KOTOPDIC NPHMOIIOTeH K arperipoBaiiiinm
BGOPOUWHDIN JAKITLIM 1K PEIICITHIO ABYN NPHNMEPOD, OCHOBANIILIX I (K-
rrveckux pannag, Borsanax 11 0 12 paceMatpinaiorest BosMozAiocT 1e-
HOJNLIOBAI L GUEHOK WL IPOrHOSHPOBANIT I X CPUBIHTCHBULIE XA K-
repuerrin Foapsa 13 ROOUQCT merepuperaimo ToAYUCHTILEN  peay T
TOR 1 KOMMeNTapidl Ho nosopy naupapneinns Gyayunix Beoaeiona,

[Ipupenenue neenpooGRarinis MATPILL K 80JIMe OHSHINBATHSL HePeXOH-
HHIE Beposriocsel Mo oGoGIHeoMy MCTOLY HIIMCHBIINK KBAAPATOR pags
e puBaeres nouponaoskentn A, B npuackenn B oGeyneaercs aunchinas
BEPOSITIOCEIAN MOJACAL B ensan ¢ o0nelt aniadedl oueHnuBarIsn 1o I
00 OTHOCHICABLIIAR  HACTOTAX 1 HPHBOJANTCS HECKONLEO  CHCHIMIDIIX
OuenoK, Boupnamkeinn B paeeMaTpuBaeres oUCHIBARIE TIePeXoAiInx
Bepogtoctell neoaopoIiex MapRonekux uencit, Mo naxouen, npuiomes
tne 17 copep Rive MBIIHIIILIC HPOIPaMMDLL, PEALSYINIIE BCe BRIOUCIHHIC
I RIHLY HPOULAY L OUEHHBAIL,

1 vonereBOM JPTCPATYPE OTHOCEICIDIYIO SACTATY WOPAL HadnBakr tneros
CTLIO 3 POt ‘Is’li,‘fli'f]'nf‘i, I} opiEriae }’ll(ﬂDGG.M!U‘[‘CH TOPMIHE EPCHOHINS (,UI'()"

portton), —ITpuat. tiep,



Cnapa 2

® OUBHUBARHE NEPEXOHAHDBIX
BEPOSITHOCTEN MO MHKPOSAHHBIM

[Tocaie KPATKOTO DREAEIIN 13 TCOPIHIO KONCUILIX MapKop-
ckix wenefi (maparpag LI) paceMmorpuM METoint crati-
CTIMECKOTO AHAJIIBA MAPAMOTPOS  MapkobeKolt Moy
npH GoABIIOM Tricae HaGIORSIIHT 30 COCTOAIIIEM MITKPO-
OOLERTOR 1 e 3ABUCAINIX OT BPCMEIIT BeposrHoctel
Hepexon.  ByAyr HoAayucibi ONEHKI  MAKCHMAJLIOIO
npanjonoyofns  n Gallccopexie  ONCHKH  MTCPEXOJILIX
pepogTIoeTell B IPEANOIOWEIIIY, Y10 HMeIoTes BudopKa
MILKPOJSIHLIX 1 NOCACHOBATEIBLIOCTD  TIOBTOPSTOUIEXC
nataoenidl an coorosIEeM MAPKOBCKOIL Hel,

2,1, MHKPOOLENKA MAKCHMANLNOTO
NPABNONOMOBHS ¢

ITpupeprimasens oupeseaenuit s ofosnaueni, noejen-
upx popaparpage 1.1, npeAnoqosiM, uto nMeeres o
CHEOBATCABLIOCTS HAGMIONCITHIT 30 COCTOARICM SProjit-
veckoll Mapronckoil nern. Jonyerum Taioke, urto B Mo-
Meirr npemenrn £os= 0B cocTosin  NaxoluTen /i (0}
MIKPOOGLOICTOR I [TYCTh B NPoIecee HaGHOAeIst (ke
PYETest N0CINONATEILII0E HAMCHINIE COCTOSMI MITKpO-
ofnerron p Mometrrpt npemensr £ o= 1, 2, .., 7 B coor-
perernitit ¢ qaparpadom 11 onpeaeanm  BeposTHoCT
YHOPSIOUCHIoro Hadopa CoCrouIi oITOPENIOI Map-
Koperolt fenn 1o (popMydc

Pr (g, X10 B oy Xp) = Pr () };I Py (8,18, -0). (2.1.1)

[Tycrn wepes fyy (£ oGostaucHo wicao MIKPOOGTLOKTON,
WIS KOTOPBIX X, — 5= § L &, == &, Il NYLTh
e (0. (2.1.2)
i
Io gopuyae (2.1.1) nepostiocts guxenponaniofl coso-

KYIHOCT II(.IGO])OIJ cocroaniil n MIIK])OOG’EQK’I‘OB MOZKHO
QIPCESIHTL KK

I%WW&UMXMMmPM%Wy%! (2.1.3)

LR ogrom paparpade nsgomeinne cacayer padore [4],
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(snech oc — SUAK TPONOPUHOHAJLIOCTH), H, KaK NoKasato o [4], COBOKYIT
HOCTH gy OOPASYET MHOKCCTBO JOCTATOUHBIN CPATHOTHK,

pél(;‘f‘ii)@)i@ﬁ@ll]iﬁ pepostioctedl fyy (f) Moo noAyuNTn, paceMaTpibas
fy (f = 1) == %j 1ty (1) natuonenil suaneIl BeINYIN, PACTPENCICIHbIX

10 MOJHIOMHAJBLIOMY BAKOIY ¢ BeposTHOCTAMI pyyn TOTHA IWIOTHOCTE Be-
POSTHOCTI (1) st f1yy (1) samuueres Kax
ny (f=-1) 1

P s 0,13 0,100 =T T T
AN AL

*

ayh
~ nfh;"
/

- ﬂ_ﬂ.(i;‘.ill.l. “ﬁﬂ?f" : (2.1.4)
L I;qu(z): L1

‘g’I
mlf— 131 ﬂ aitty 4
l].:[ i {1 J L/ ! ’

rae n (0) == Ing (0), ny (0), ...y 1, (0)] — pexrop, suemenrHt Kotoporo
PABIEL WHEIY MEKPOOGHEKTOD B DANHYILIY COCTONMUIK npi { == 0,

Hatst purcuponaummx naGaojensit nyy () MOMRHO HOMYUITDH OHCIKN
HE SABHCAULIN OT BPEMEI BEPOSTIOCTell Nepexofa Py, MAKCHMHSHPYS
(yuxunio upasponosotus (2.1.4) o pyy upy yuere orpannvenns (1,1.6).
Sumensts papamenne (2,1.3) ero dorapudmon, nomyuny QyHxuuo Jlar-

Jana;
o

log Pr (xg, %y e X7 n)--«»—%’,} A (},:4 Pri— 1) (2.1.0)
Wi
nij mﬁl “E?;\ — o si,
]og(g}pu) B (‘7*"’” 1) - const

Hockomnsky n, (0) cupracrest necsyuaiiini, MOMIO 3a0HCATL CIOAYIONLR
ieoOXOJHMLIC YOIoDIsT MaKkeumyMa dyuxiu (2,1.0):

[d/dp)] ’%} }%} tyy log pyy wf-gj M (j}j Py l)l sty =0 (2,1.0)
u

(31001 ]3%3 ?';3 1y log pyy m:‘; M (}?J Pry— l)f e };;Puw 1==0, (2.1.7)
a (2.1.6) caepyer, wro sy = hipyy CyMMEPYS STO DHIDAKCIHE 110 f, na
(2.1.7) naxonum, uro

x,m%ju,ﬁ ' (2.1,8)
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Toperavaast (2.1.8) B (2.1.6) n pemas TIONYHENIIOe YPABHEHHE OTHOCH TS b
HO Ppjy ONPERGHHM OHEHRY MAKCUMAIBIOTQ npaspononotus (OMIT):

l}umfluf}% nyy 20, (2.1.9}

BB cuny IIQO'I‘{)I'IIJ,E:'I'I‘GJII;IIOCTII 1y st OMIT (2,1.9) neerpa puiosniseres or-
panuvense (1.1.5).

Kax noxasano 1 [62], OMIT (2.1.9) coctosrennia, 1o, noofie, olfa ne
apaaceres weemeenioll, Omuaxoe o [62] ormenaeres, uro ¢ ypeauyenneM
66HeMa BLICOPKI CMEINCHIC CIPEMUTCA K Y0, I OKASAN0, UTo 511 onen-
K ACHMIITOTHYCCKI HOpMAdbias (oM. Taxuse [4]1), G HOMOIIBIO pesyiLTaToB,
nonynenmmx B [10] u [49), yaanocs poxasars (4], wro np 7'+ oo acumu-
roTHuecKHe cnofierna TIoJYUeniol ONEHIIL TakHE e, KAK M NPH 7 == 1.
Seor peayAnTaT COXPAIIOTES! I TOMA, KOIA KOMIIOHEHTH N (0) — caryuali-
1ILIE BeJHMINL.

Jast OMIT » yesonisx ToJbKO W10 ONICATTIOTo BLHGOPOUNOTE SKCNe-
pumMenta b pagore [4] nocrpoennt TaGaNIL COUPSEKEIIOCTI NPUIHAKOD 110
KPUTEPHAM MAKCHMAJILIOr0 NPABONoRoGIs 1T KPITEpIo N IS IpoBepK

CHeRYIOIHE THIIOTES!
(1) nmepexopie BEPOITIIOCTH MapXoBCKoll Nel IepBoro Nopsixa He

SABHCHT OT BPEMeNH;
(2) nepexosHpIe BEPOSTIOCT PABILE SANAITILIM UHCHAM;
(3) paccMaTpHBACMBLL Hponece  NPeACTABANCT coboll  MapKoDnCKYIo

IeITh 30aNIore NopajKa.

2,2, BAHECOBCKUNH AUAJIH3 MHKPOMOJEIH

BLDOJ OUCIKH, TOCTPOCIEHON B NPCARAYIEN naparpade, Ouir oclonan
114 BIARIH BHGOPOUNBLIX SIAUCHINT £, 1T 112 TOM, MTO DEPOTTUOCTIL TICPEXONA
(1) He MoryT Gl OTpluaTeanLILIMI, (2) e JOMKIEL IPCOLILATS Gy
1 (3) HX cyMMA 1O CTPOKE Pannd CANnnne.

30 MHOPJX Cayyasy NceaeonaTedh paciosaracy arpHopuoll wpopMa-
Jel 0 CTPYRTYPE OTICABIBIX SICMCHTON MATPHID HEPEXOARLIK BCPOATHO-
creft P, Takas sidopManing MoskeT GriTh eng2alg, HanpnMep, ¢ HekuMi co-
FEMARATCABILIMI COOOPATKCITIISIMIE 1 (1V1}) € OTEITOM TIPC/BOPHICABILX SKC-
JEPHMEITOB, 13 9TOM CHYHEC MOMCT OLiTh JKENATCILILIM YueT nosoGIoft
TTHQOPMATIHTL TP OUCIHINATI TCPEXOUIIK pepoaTHOCTel NO BLIGOPOUNLIM
JATILIM, X0opOo NIBCCTIo, W0 METOJOM, HORBOJIOMHM COUMCTaTh BpIG0-
POUILIC 1 ANPHOPINC Janiise, SBAAeTesH Oaficcopexit nogyion, K paccMoT-
PCIMIO KOTOPOTO MBl CCHUAC MPHCTYIINM,

a) Teopema Baficcan crarneriteck i anaduns B GaflcconcRoM nogxone
NPEATONALACTCS, UTO CTETCHD HCONPEANICHIOCTIE 11 SHAHTI BeRTopa lapa-
METPO § MOMET GLITH DLPAJKENa anpHopIo IWIOTHOCTBIO BCPOITIIOCTIE
Pr(0), 0 ¢ R, rae 2= obiacth J0NYCTHMbIX SHANCITHLT B HPOCTPALCTRE 118«
pamerpont. JIs  onpesesenys anoctepopnoll IIOTHOCTIE DEPOATIOCTIE

13 oGoananemiyr auprepsoll NAOTHOCTH BepOATIOCTH Pr (0) ne durypupyer
ABIO SABNCHMOCTL OF TeX NAPAMETPOD, BLIGOP KOTOPHX NAXOARTCS B PACTOPAMKCIINE
UCCARAON AT,
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HOCAE TOPo, KK HOJAYYeH BOKTOD Buidopounns #aGMoeintl y, 1o reopeme
Daileca 10OXOAUMO AIALIC INIOTHOCTI YOAORHOIO PRCHPOALJACTIL Bepo-
sirnoerelt Pro(y ] 0), y € Ry, mie Ry-—pitopoutoe iipoetpancrso. Anocrepu-
OIS IACTIOETS DePOSTHOCTI, KOTOPLH COACPAIIT BCIO 21 HOPHYIO 1 BLIGO-
POty e BRPOEMARING, MOHET OLITH TOACSIG 1P ORCITHBALHIL HEIEANeCTIRX
napaserpon. Jlaaee, Ceie s pactopaskeniin neeIe onatedas IMeeTeH pys-
TLH 81, OTPAACIONLI FIOTEPH BCACACTIIE HOEONIOID GULHIBANIGL To, Boodie
FORo, MOAKIO HOAYIIFL HelRY O, Koropast MUTHMHIUPYCT alocrepop-
UEE MATEMATHILCKOE QaKIIIe (WHEKNI Hotepb. 13 HIPeRoM Jlaiasone
YOAOBHH O MUBIANSHPYeT Takame epeunil puck, 13 aroM cnysae 6 nasnl-
sator Oaficconekoll ouelRoil 1o oroeHInG K ol Gyuknu noteps 1
BLIGRATNIOMY  UPHOPIONY  pacnpeseaenio. Flapeerno, uro Gaficconerie
ONSHIH BOBYCTIMBE 1 cocrasisior soansfl kanee (oM., nanpumep, [36)).

Fpeaee uem nepeiir K GalicconckoMy oHeImuInG MapROBCKIE e
posrioerelt nepexonn, cdopmydpyes cuauaan reopemy Bafieca, Tlyers
Pr {y, 0) = conMectiiag NIOTHOCEL BEPOSFTHOCTH BOITepa Had/ose1lH
y i pekropa napaverpon O, y € Ky, 06 £, Cnpanepsmnt o0bune ¢outio-
HIeH st

Pr (y, 0) = Pr (y | 0) Pr (0) - Pr (0] y) Pr (y) (2.2.1)

Pr(0]y) Pr (y) == Pr(y| 0) Pr (0). (2.2,2)

it

Takum oGpasos, JWis anocrepiopuoll IIOMIOCTH BEPOATHOCTI IpH (ke
POBATION LBEKTO[C HaGUIONCIl MOKIO ARIHCATh!

Pr(e]y) = [Pr (@) Pr(y |00 (v) oc e @ Pr(y|0), 068, (2.2.9)
SJE,CCI) O = B TROBOILHOITAMIGCTH, O‘I'CIO}L{I
Pr(0]y) ee Pr(0) L{0]y), 06 R, (2.2.4)

e Pr(y [0), pacemarpusaenas gax gynsmus O, ecrh QYR npanjio-
nopotns L (0] y). ¥pasneune (2.2.4) popaskacr reopeny Bafleca, Ormernm,
YO ANOCTEPHOPHAH IIOTIOCTD BEPORTUOCTIT COTCTACT ANPUOPIYIO H Bhio-
pornyo gnhopManio, B OJAILHCHIICM Ol BCHOARIYETCS P BLDOJE
Ooficconekng onenoK.,

) Anpropuast REOTHOCTL BePostTRoeTH, B cayuae, Koria ougiiimaeMpiMi
HAPAMETPANH SISHOTCH TIePOROKIDIC BEPONTIOCTY, HMOCTCH 110 MRS
Mepe TpH enerirpineekx orpaitieitnst: (1) napamerpsl te MoryT Ontrh of-
PUSATCABILMIL, (2) HapaMerpnl ne soryt Gnrb Godbiie eqimint 1 (3)
CYMMI BEPOSTIOCTEN HOJHOH CHETEMB IOHEPRCeKAOMIITLCS oGt ok
it OBIEL PABIa eAIHIe,

IKpome roro, ¥aeTo H3 CopepIRATAILILIK cootpamertl o (Hin) noce
HPCABAPHTMIDIGIX SKCHCPHMOITOL CTAIOBITCS HADCCTHLMIE 11 HOAIKEI-
HBIE SIERUSTIEA ONPEACHCI X napanerpon, [ nenodnsosatin s seedt aroll
IKPOPMANILL B KAUCCIBE MIPHOPUOrG PACHPEAGACHIIN GYJIeT IPIMCHATLCH
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uoroMeprioe Gera-pactpepesenie. Cemeferno Gorg-pacnpegenennii Joe-
TATOUIIG TIOATIO IS TOIO, WPoOh! BO MHOIITX GAyUasx 13 Hero Momto Ouio
BIGPATLPACHPEACICIHITC, ANCKBATHO OTPAIKAIOMEE HMCIOULYIOCH dUPIIOPIY 0
nnGopMIIMIo.

Tagum obpasom, caenys (7] 1 [77], sannuem aupHopoyIo mwioTtocr,
BOPOSTHOCTH JRIS SACMCITOR {=i CTPORI MATPUILEL NEPCXOAHLIX BEPOSITIG-
CRETT 1 BIME 1D MUOraMepHore GeTa-paciipeneacmi:

»

P ((-If;].\’ﬂ_.(fm.)lq ”.V%yﬂt“‘) auwl amml (gh,.,.-.,,l
Vit Dpny ooar Pip) 72 ' e () o e Pip ,

i(l{ “f; i lf “) 11 (”l}) 11 (”Iﬂ) e 11 (ffh-) (Jr i l’vg I’l’! )

(2.2.5)

pie O pryes 1, )= 1, 2 g oo Mpgy =1, 1 olioanasaet ramma-(hy i

TI0, (@ = TONOMITEABING HAPDANCTL, SHAYCIIS KOTOPWX HOJUGKHIE ObITh
PGB 118 0CTIOBe HMCIONEHCs anpropoll HngopMaris, Maprunannias
ua st ojutolt g pyy GyAer, Konceuno, ofmunof my oAUOMCPHOre G-
PACIPEACCHHST,

Marpisa nepexoUInx BeposTiocrell Mo colepinT £ CTPoK, HOTOMY
1HCoOGXOIMO TIMETD £ anPHOPHIX pacnipeseaennit, Lean anpuopl npeiio-
JACTCS, MT0 CTONGII MUEPITILL P pAcHPeseienin HE3ABICHMO 1 B CoOTneT-
cronn ¢ Gopyydaodt (2.2,5), T0 1B COBMECIIOTO PACHPICHCIILIL BCEX [y
FATINETCH KAk

r (}lau)

(!”mt .
ﬂ [Pt Pagy oo D) = ﬂ I n Py ) (2.2.6)
{ ! ! L !

ans Qs poy s 1y f e ]y 24 00 1y WO DpEITABAACT coboll pousBeIeIIe
MIIOTOMCPIEX Gera-pacnpeseaetnt, Dra b Mosker GuTh HAInana waeribn
caytaen Marpiutioro Gera-pacnpenesen 76,

Jirs oroSpameis pmeomefies aupnopioft nigopMaiiii e00XoHIMO
BHGPATL OUPEACACHIEE SHANCIIL BADAMCTPOR ¢ GCTa-DACHCACHCIIN,
safasacMoro opmyaoll (2.2.6). 310 MO0 CANINL 110 aspropriolt -
QoPMAIUIN @ CPEAIIX SUAUCINIAX 1 JUICHCPCISIX fyg, CONIE MCTD B THILY,
w1ro '

oy r .

L(pe) ﬁ"?“u/ Sy yglag (2.2.7)
Forfp e S0y B ) (12 1 pag)) 9 0
Vai (i)!.)')“‘ u-i,g (N : @1 n . (;’i.w.g)

Takim obpagos, upn aaannwx L (p) n Var (i) 1o qopuyae (2.2.8)
MOIKTIO OTIPCACIIITD (g, € TIOMOILLIO (2.9.7) Mosco mafien @ Kax nokasa-
to » 1751, upn saganix £ {pyy) W I (pp,) 1 0NPEACHCIION g anpHopioe
anauene paauMiolt Konapnammn Gyer orpuaTesniLmt,

)

U Knk noknaane o [70l, ovkas of miansiol neaaniciiMoerit STpor mpinoanT
K yCaclielin upMyda s MOMEITOB Pacipeaciciis u 7. 1,
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B) ANOCTCPHOPHAN HAGTHOLTE g‘%@pnﬂ‘ru{}w;i, I’Ipu Hanecrol dynx-
1 IPABIONIOKOGH Nepexoiix nepostiocreds pyy (2,1.3) 1 anpropuon
PRENPEARACTIAN, SOAAIGION B dopMe MATpumoro Gera-pacnpejesenns,
MOIKHO TIpUMeIs reopemy Bafieca, TIpn qmucuponalinnx Bulopouinx
JEUILE O thpgaﬁfsgu«u‘m gy PYNKINES PARIONOAOGI SANMIETCH TaKk:

g o] tip
1(P|n)es lepzr'% ;“1 11 il p‘”(iw 2 Pu) Y, (20

rie 0= pry = Lin 3 pyy == 1, a1 peKrop ¢ sieMetrani fyy, 4, fes 1,
2y ony £ Torpa no reopesme Balieca nmeemd

Pr (P n)ecPr (P) (P [yee TTpiP 0 ™ e
LY

fos | o (1 s e e Lppnbe fl gy, == 1
oc T1 T1 pift ™" ‘(w w pu)"" T (2.2.10)

fom | fos ] R

Taxum o6pasom, ANCCTEPHOPIAN TWIOTHOCIL BEPOSITIOCTH TAKIKE UPHIA/
JEHCHT K KJaccy nponspesentil MuoroMepinx Gera-pacnpejesennit ¢ na-
pamerpaMi gy -l gy

.
I‘( RIRUTER au)

o I ety y=1

e 1{ p””lji ﬂ“ EE]

T
LT g - )
/

Poreel gy degry g el rr] Al
e 1T 11 pef ™Y (1"*‘* - Pu) T @an)
e ] fuem] Je

Kax nexagano p [76], mapriasspas anocrepHopuas 1n HOgMaTpIY,
MaTpUILL P Gyzer wagme np Marphutoro Gera-pacupexeseins, Mapri-
LA ANOCTEPROPIAsT 18 pacnpexesemis Awetoll 13 IepexoMiLy ne-
POsTEIoCTel HBageres 1p oOnuore GeTa-pACHPeNeCIIISL CO CPeAIIIM

By | 1) s etz O0 ik cy 2.
(D] 1) == - L (2.2.72)
l?.,:l(m.;-l»r:u;)
H o enepeuei
Var(pyin) == g ey (og == g —ag) - LB (py | o) (1= F (pyy | )

ef (er--1) egep-1
(2.2.8a)
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r) Bajteconckas olenxa, Anocreproprast u, OOLAIITIIONIAE BIPHOD-
110 M BRGOPOLIYI0 HHPOPMAINIO, MOKCT GLTh HCHOMLA0BANA JUISH OLEITKN
auAueHHl HepexoMinE peposrnocrell, Ma Teopull OHENOK NBECCHID, Y10
cpejlice SHAYENNHE ANOCTCPHOPHOIO PACHPEACIEHIIT IPENCTanIACT cololt
GalieCOBCKYI0 ONCHKY OTHOCHIEMLID MOLYJISE OFRIOHENIA OUCLIKH OT HCTH-
HOTO SHAMCHMSI, J{POME TOr0, OTMETHM, YI0 ¢ NOMOHILIO MOJBL AN0CTEPHOp=
HOTO PACHPEMGNCIH TOAYTAIOTCS CACIYIONIE OUEIKIL NCPCXOWILIX Be-
posrnocTeil:

. gy —1 ;
P == by L 1,2 ey J 1, 2 e e L (2,2012)
,,,Tnuw[«%;auwr

Sry QopMyay MOKHO TOJAYYHTD, MAKCHMIINPY gorapudm (2.2.11) o

COBORYIHOCTH Py SHAUSINS NOCACIUHX £ BEPOIL moerelt poy Lesly 2,000
r

MOKHO  OUPENGJHTh 03 YOIOBHT 3 pry = 1. OYHROUA HOTCPD, MUHR-
[l

MUBANMA KoTOPOI NPHBOANT K Gafieconexoil oNENKe B BIAS MOJLL alocre-
PHOPHOTO PACHPEACACHIA, oayvena B padore [12].



[napa

[yiF]

i n

@ QUCHHBAHHE NEPEXONHBIX
BEPOSITHOCTEHM IO MAKPOAAMHBIM

I3 npeansayinel] raane Gnyin BHBENCNH GIEHKI MaKel-
MAILIOTO IPADIeH0N00I 3t GaflccoBeKue oNEHKH B npe-
HOJOMCIITIN, W0 IMEIOTCl YUOPAAOTCIILHe 10 BpeMenr
HOCHCROBATEADIOCTI! HAGHIONSIINT 0 COCTONILIEM MUKRDO-
nfperron (MUKposainpe), 13 aroll 11 HocAesyIOmNK -
BAX CTPOSITCs QUQNKI HOPEXOANDIX  BEPOSTHOCTell jasl
CAYUL, KOFAO BMECTO HIPOPMATINL O TPACKTOPHIN Bl
ARCHLH OTICABIDIK MEKPOOGBERTOB 1) (1) TIMOETCSt TOML KO
ArPErnpoBantag HopMald B BHAE  OTHOCHTEN LIl
HACTOT COCTOHRIMIUL B KWKALG 13 MOMeUTOB ppesenn /.

d.1. COOTHOIIEHN 108 MAKPOITARNLIX

Lea yeero suGopouniix anasendy 1, 1 {8) naGimopatores
TOJALKO arpErupoBamune pauee 1y (1) == % gy (4, 10
{

T ToTo, wWIOGH ICHOAL3IORATS NAGMOINEMLE  OTHOCH-
TOILHDIC TACTOTI TIPI OUenKe BEPOIITIIOCTef nepexona,
IIE‘(}GXO}],![MO SOMHCATL CACIYIOHICE CoaTiloiieinie:

- Pr ("‘ft Ty Ny Sj) o
Pr(v, .= s)Priy =8 x., =8 (8.1.1)

Torjia wo popmyse nomnofl BepoATHOCTH HMeEM:
Prx, =s))- ‘*j%l P (g oo 8) Pr (g o )] 8 =28))(8,1.2)

o
me§mUwDMW (3.1.9)

rae g (0 g (C- 1) upeseranisnor cobolt Gesyeaon-
uple nepostrnoers Pro(ey =80 0 Pro(v, Lo 8) coor-
pererenio,  Hear Geayeroniige  peposetioo q; () i
o (0= 1) 1 (3. 1.8) 5amMenen (partHuecKMI SHACHI ML
nadiosemis waeror gy () w0y (-1, 1o ne uafi-
ACTCS TURHS ONCHOK BCPOSITHOCTCH 1IePeso, Kortopole
¢ BCPOHTIOUILIO, PABHOIT SAIINNK,  YORICIIOPSIH Gl
cootttonenno (3.1.8). Taxum ofpasom, cei upustath,
UTO  HCTHHBOE  SHAYCHIE  GTHOCHTOMBIG  YacTorsl 1 oe
GUCURA fy () ne connaaalor, To, ofioatayas uepes 1y (/)



peJIuBIY ouGKH B npapoil  yactit ypasneid (3.1.8), moskHo sani-
cath, wto puopouiibie HAGIIOARINIE YAOBICTBOPAIOT  CACAYIOLICMY CTO.
RACTIUCCKOMY  ypanlieniio:

Yy (t) == ;}:yx (1) pry -1 (1), (3.1.4)

B3 paGore |79] :10 ypannenne npejgaractes Kax anuefiias crarnernie-
CRad MONCID A OLCHUBALNA lCpexominix nepostiioctell, Muenno x ce
AMAIHAY MuE I BPHCTYIHM,

2.2, OLLEHKA TIEPEXOJHDBIX BEPOSATHOCTEH
110 METOLY HAUMEHBILNX KBAJPATOB
B3 OrPAHHYENHT

Paapusas noaxoa, npeoskennnii o [79], pist onennsamst nepexoil:
HX ECPOIIOCIelt 10 BHEOPOUDIM SINCHIAM YACTOT C HOMOILIO (3.1.4)
NEPRIIIIICM 9T0 ypaBiiele b MarpImol (opue:

yy = Xy -y, (3.2.1)
rie yy = gy (O} = o0 (T A Depexrop  Bwlopoynmx  suavenni,
IR (TN Y PR %) el Ut I)-pektop NCI3BECTIRX  MAPaMOTPOB

(OUCHIBACMBIX TICpEXOLX neposiroeted), tty —- (T' X 1)-nexrop cayuaii-
X oNGoK 11 Xy = caeaylomast (14 r)-marpnia:

-y (0) Y2 (0) R () N

Xp=d g t=1) mlt=1) o opli=1) | (3.2.2

(P 1) g (1) o o g (T=1)

penoaaractes, Uro panr Marpiin X panei 7. Uro kacaercs pBexropa
oGOk uy, 10

E(uy) = 0 (3.2.8)
1
E(ugu) == &gy (3.2.4)

FAC gy~ BOJOIKHITCNLIO-ODPEOJCTIIA JHATONAIDIAS (T % T)-marpumat,
Ypannenus (3.1,4) 1 (3.2,1) npexcrapisuor coGoll Hacth pacumpentnol
CHCTENBL Ypanieril:

yl 1): o L_,

W,X‘I Q ot 0
Wl O X o (3.2.5)
ol Joo6 X e [

e

b BoaMomIoeT TAKOro OMCany DEKTORa HEBAI0K PAccMOTPOIE B [72].



HIITT
y = Xp -} u, (3.2.6)

IAC Y == (YL ¥y v YO 07 = (DL, Py voes pr), u = (uf, u, ..., Up), 8 X
Baoutto-aronanuiag Marpina, o rotopolt Xy = Xy ==, e X

L (1) =0 (3.2.7)
1 ’ E (') = X, (3.2.8)

SHECH 2 - TeAUATOUASBI AN BLIPOACICHIIA ST marpiial pasmepa Tr X Tr,

B cayuae smmefinoft eratuernueckoll mMonean n Qopme (3.2.5) wan
(3.2.6) upu T = r b patiore [79] SuMt0 HPEIIOKEHO LS OURIKI nepexos-
UK BEPOATHOCTCH HpUMENsiTh OOLIULIT MOTOM IUIMEHBINR KBAAPaToL.
Huwstn coonamu, sapava _OUCHHBAIIHS PACCMATPHBANACH KAK 3ajaya onpe-
JCNICIHH TAKON  ONEHKI P, KOTOPASt MUNIMUSHDYET NOJIOMIITEILHO olpe-
ReRCHHYIO KBappaTmunylo (hopMy

= 0w (y - Xp) (y — Xp). (3.2.9)
Pemmas 9Ty sKerpeMaibunyio sajauy, HAXoMIM, W0
p = (XX Xy (3.2.10)

npi yeaonun, uro X'X ne ssaseres supoxzeniodt. o sro ne TAK, T10-
croanry X'X npejcraniaser cololt GJI0MIO~IHATOHANBIYIO MATPIILY © MarT-
puuamis X7 X; na Juarolaitin, KoTophie e BHPOHKIEHH, TaK KaK, 1o npep.-
HOJNOMRUHI, MATPIIL X, ( = 1, 9 oy 1y HMeIoT panr £, B ety modoi -
TIBHON OUPEIGICIIOCTI (2 TAXKE CHMMETPITHOCT) marpu XX s
DEKTOPA P BLINOMIISLOTCS 11 TOJLKO HROGXOMIMME, 110 1 OCTATONLIE YeIo-
D MUHIMYMa (pynxnuonata (3.2.9), .

Heemorpst ma 10 wro ypantemus cueremut (3.2.5) copsmaitnt noMexofis,
Bewy yenonus Xy s Xy = ., = X, r ypanuennit srofi cneremp MOTYT
OUCHIBITLCS KAX BMECTE, TAK I TOPOSID, ¢ OXIUMI I TOMIT JKE DeayJIsTaTd -
M [121] Takum o6pagoM, B COOTHETCTBIN © (3.2&0) ¢o0RIMHASY QeI

METOHA JIaMMEHLITHY ROQADETOD Py (l'i(),ll.ﬂ@li"l'()pﬂ p) SANHIeTes Kax

i;}::’:: (X;Xi)mj}{; Yi ji”?ei’# 1, 2,..., . (3»2411)

Bosnuxaer BOMPOC, YAOBAGTRODSIIOT Jig FOJIYURILIE OIEH KN yoIoniio
NEOTPHUATSALRNCTH 1 HOPMUPOBKI, 'O HMEHIO

0= pyy = 1 (3.2.12)
K
%] Pu==1 st neex L. (3.2.13)

1 Brpomaeiiocrs % ejleayer 1 toro, wro Byy = BXjpgem g — X) e

B N o g 0, rac T 1T T BPGACTADIAIOT C(}leDﬂ BERKTOPL ¢ QUMMM DJ0-
MONTAMIL pasmMeDa ' W coprneTernone,
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a) Veaopue vopmuponku, Jst Toro MroOu B OCTAHOBKE 3AJAUH YUECTT
yeaopie HopuuponkH (3.2.18), cdopMy/HpyeM ce KaK Sajiauy MHHHMISA-
IHK CYMMBL KBAJPaTOn OMmGoXK:

(= u'it = (y — Xp) (y — Xp) (3.2.9)
npH YCRoBIH
Gp =0, (3.2.14)
i
d}];,}puml HISL BEEK {, (3.2.18)

e G- (¢ % -marpuua supa Uy, Ly on [yl 8 KA MATpILA I
npejcTapiner cofofl  CAUNHMIYIO  MATpIULY  pasMcpa r Sy Ay e
(r > 1)}DeXTOP-CTONOEH, COCTABICHIBIL 13 OIIIX e,

He 1peGysn REOTPHIATEIBLUOCTIE TICPEMENTHIX

D0 (3.2.15)

MORIIO YUECTD YCNOoBLe HOPMHPOBKH (3.2.14) 1 perums 98584y OUCIUDAHIS
¢ OMINM OFpPAIHUCHICM, chopMupOBAD carelyIonit rarpayan:

o (B = (y— Xp)' {y = Xp) — 24 Gp—nr)  (3.2.16)

e b (r % D-pexrop mnomurencii Jlarpamxa, 1 ONpeaen craio-
napuylo touxy (p*, A%) ynxuwonasa ¢ (p, M)
p* o (XIX)E Xy A (X)L G (@ (XX E) K (e —
— G (X'X) X'y) (3.2.17)

M e (G (X X)E XGY (= G XX Xy, (3.2.18)

H

C rovompio (3,2.10) mosxno nepennears (3.2.17) 1 (3.2,18):
P o (Y X)LGY (G (X XY G (- 0D), (3.2.19)
M == (G (X7 X)X G (0 G). (3.2.20)
J1ast Toro wieGE OKABATH, WTO YCHOBHE NOPMHPORKH BEITOIIAETCS aBTo-

MATWECCKH, J0CTATOUHO JIOKA3aTh ON0 N3 CHCHYIOWMHX SKBNBACHTHRIX
yroepacenmi

P =D, (3.2.91)
i A s (3.2.99)
Gp-—ty == 0, ' (9.2.98)

TR

L OuenBualne no MeToLy NARMCNLUNX KRAADATOR UPH LN H orllmla:slrem-li'l
B (lopae ANHCRENX YPABECIINT PaceMatpunacTest i patorax [40] w [112], Doace noa-
oo nsam;[lamrlie TEOPOM, NPEACTABACINIE 15 STOM 10 CHCHIYI0NNZ paparpagax, Momno
naftrn o [107]
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Hefiermireanuo, us (3.2.23) caenyer (3.2.22), u3 (3.2.22) caenyer (3.2.21)
i, masoiten, us (3.2,20) caenyer (3.2.23). Taxum 00pasoM, s toro
UEOGI BAIGHOUIED, Wt PF = Py I0CTATOMI0 JOKAIATT (3.2.23) mar (3.2,99),
Hoxaen ciaana (3.2,23),

Teopena 1, Gy = 0,

Horasameavemso, Nockonnky (7 rMarpuna G == (11, 7), Mul nveem:

Cff; m"[] ] e ]J (,X’ X)WJ4Y’ y”f"ﬁ (3.2.2‘1)
[exixy- T 1 v
([ !é :Xg)wi ;?é y‘d
mﬁ[f],,,f} ) . ‘_ : T
| (,f;; .X,»)WL il A Ny NYI' -
T pam)
N
= (XXX, (XX X, (2 X)X [ Y | .2.00)
. Y.
= (X1 X)Xy b yg ol ol yy) s (3.2.27)
P (Y"X)*‘-\*l X'n?" (3-2.28)

A CIWTY TOTO, 410 a)p == Xl'l],‘, TIOCACILIe: DADBCITCTHO CROAUTCS K CACIIYIO-
HICMY

Gp = (X1 XX, = . (3.2.29)

Takum ofipasost, Mol Hoayuaes HabecTi pesynerar U'yamana 1] o oM,
YT G == 1y, 1L L OURIKA HEPEXOMTIX BEPOSTTIOCTEH 1o METONY TAIMEH -
THEA KHOAPATOR ABTOMUTINECKH  YJAOBACTOOPSICT YEHOBHIIO HOPMIPOBILN Y,

6) Yeaonsne neorpumaremuocty, Kok ormeuasocn, JUEs Tora yrathn
HOAYUCHILIE ORI MOTIL GLITD ONEHKAMI HePEXOAILIX BePOSITIoCIo,
AOMDKIL GLith prosmensr yeaosis (3.2.12) 11 (3.2.13). Crenyst I'yamany
(A1, it nokasam, uro yeaonie nopmuponry (3.2, 13) pumoangeres an-
TOMATHMCCKHL OMIaKko HPH IPUMCTCHINT 0061IH0T0 METOSa TAINMCHBILIX
kogaparon (Ges yuera OUPALITYCINLE)  ONEHEH TCPELOMILIY nepostriocte i
MOPYT OLITh OTPHIATCABI LM ,

L Merpyane Nenocpefctenio A0KaaTh Qopmyny (3.2.22) {110, a umenno:
Teopana 2. W »= (G (X' X)L G7)=1 (Mr = G} = 0,
Hokasameateman, TToekontiy

QX X)La" e (X] X0 (@O0 X)=10") =L (117 X1 X\,

Mo (0 (X X) 2 G)~ pee €p) = (1)) (X Xy (= (X Xg) =2
AT N o (1) (X Ny o X { ), Yo (1)) (XE N XL 0 = (1/0) ()} 220,
: B o, ccteerneiio, oanataer, Mo orpamene CHEPXY MOKCT TAKAC 10 Bbl-
HOMHERCH, T0 €0 HEKOTOPLE OBCHKI MOPYT NPCBIINLATL SAIITLY,

)

£



14 Toro WroGur OKASATH 910, 3AIHNIEM OUCHIKI, TOJYUCIHILIC METOIOM
FAIMENBIMITX Knayparen Gea yuera orpannuennii (3.2.10), 3 nyae cacuyo-
et cHereMnl ypapieniit:

(XX = X'y (3.2.100)
I3 sroft cnereme
) f}; Xl FpoR B
X' N o 2" (3.2.30)
‘,7’},\1}“”

upeerapiaer  cotoit (r* ¢ A-marpuny, n X[Xp —({r X F)-MATPHILY,
COCTAIVIEHITYIO H3 HOOTPHRILTCILIBIX HICMCHTOB, 1

Xy
No ¥g
A S R4

X'ye : (3.2.81)

N
H
.
A + ¥

-t s

ceth (% D)enerxrop 13 HCOTPHNATENbINE onenenTon. Taxim oGpazon
. | '

NPABASL MACTD I1 MOTPHILA CHCTCMEL (3.2.10a) neorpiLaTeLIL.
Jlas roro ro0nl ICCHeIOBATh HCOTPHIATCILIOCT] pemenit cHeTeMt

(3.2,10a), noJ0KIM

(X! X)P e’ (1=~ A) dy, (8.2,106)

FHE (f = HCBLIPOAMEIIIASN JUIArONaLIIAd MATPHIA 13 HOBOMKITCHLILIK
ggementon, Torga (3.2, 108) MOXKIO HEPCIIICATD:

(I — Aydp = [d=* X'y 22 0 (3.2, 10m)
ST
(1 Ay W0 32 0, (3.2.10r)

Bt A — neorpunareablias Gouno-AHaronanbias Marpiig, y KoTopofl
r r
O ey, 3 oay=<t 1, 2 ay<< 1 jyist neex {11 f, TO CHPABWINDA oJIe
o) I
JYIOIan reopemMa, »
Teopesa 3, (I~ A) w=Bw =€z 0 HMCOT HCOTPUIATCABIOE P«
HICHIE W TOIYE T TOJLKO TOP/, KOorig
byp e by
Oy |+ 1 =0 (3.2.32)

blll rer bn.n.

by by
By, D,

A
]

by =y

e
ot
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1o 1) nasppacMule Yoo Xoykuiea — Caftmona [46], KOTOpLIe 51
THBAACHTIILD YIBEPIRACHIIO TOP0, WTO BOKTOP € JIDMIKCH COMRPIKATLCH B BLl-
SYIJIOM KOIyee, ITsiryToM 1A BeKTop-croitun Marpun B (1 - A),
B ey voro wro X' X — nosouiirensiio-onpeedciast MATPHIA € TeOTPII-
HATEALIULIME SACMOITAMI, IS Iee yeaonitt (3.2.32) BLmosens, oaxo
TPROOBANHS, HAKIANHIDACMIIC I TCOPEMe & 1R SACMOIITH Marpius A, 1e
BroIsoTes, OTCioNa exaesiyer, uro B ofmeM eiyuae olensn o METOAY
HAIIMCIILIES ROAApaTOD 63 yuera orpainueuitil Moryr nonywehes oTpii-
UATSALHLME A1 GONBIUE SN,

k) Hexoropsie epolicrea onenon . Kax nokagseno o patore (72], u;
HeKoppeiposata ¢ Xy 1y rakum ofpasoM, ofuaias ouetka Hepexoii g
BEPOSTIGETEH 110 METOAY HAUMCHBINITK KRaAPaton CXoures 1o BEPOATHOCTH
Bpopu T - oo . Kpome roro, » [72] nokasato, wro npu iEeHpovanom
T OUEHEA P CXOINTCS TI0 BePOSIIOCTH K PUPN A== oo, T, e, JOKASATA CO-
CTOATEARNOCTL QUEHKHY,

L as roro wrodi HERACHOBATH  eReTapHe enofietha DLIGOPOLILY AaUILR O
BORELFTL TCCHCRCHITOCT], QUCNKIE P, NBOACH gy (f) = BOPOSTIOCTL 1PeGHDANIIT MIK-
poolheia 1 coctosum { p MoMent npesent £, Uyers PEUERAADIIAN CORBRYHIOCTT
AQETATONNG BEAURA (W1 paceMsrpuBactes VUGapKa ¢ Boanpalienies), 1ot HEPOST
ROCTH OOHAPYINTL MIKPOOOGLERYT B ConTONMN § Ne SAICsA L o7 Hadaeient 99 cocs
TONITICHM APYCIX MIKpoOGLeRTen 1 Guvin panita ¢y (8, TTvers gy () — otiioeneintan
BHRCTOTA LOCTORIUA § B Moment npeseny /, a N () — ofnhoM netboprn, Toraa
N ) i (0) panno uneay MikpooGnekron putopi, ROTOPG 1B MOMEIT BROMELI £ 1A X0
RSUTCH B oeorromng f, a N (!; (L=pg () ~nneny Muxpoofuenton, ROTOPLIC B MOMeILD
BREMCIIL £ BaXOMATCH D JPYPIE COUTORNNIK, MOTCMATHIACEOC oiugae gy () no
HEEM DOIMOUILIM BLIGOPKAN PABIG ¢p (f), TAKIM OGPAIOM, OUEHKD GYHQT HCCMOTCH.
noit, Beant X 1y cootnerery yIomne Jaie o 91avemmsix OTHOCHTEABIRX HACTOT O
BEO MOMCITHL aGuiogennil o renepainnoil conoxyinoern, a X, i Vi = TAKIG e
ARTUILIE 00 OTHOCITOABINIR T0LTOTAK, B0 1o BLGpRe ofienn N (), 10 GREUKI ¢ NpI-
MEHCIICM MOTOJI HOBMERBITIR KBAJAPATOD N0 FCHCPaALION COBORYIIOCTI I 1O DLg-
Gopre 90Ty TesT KAk

pm(;‘?’ H}E)“‘:ﬁ'}
mwz ((‘{5( ng)"l ;{; Yu

Tockoane
! E (1 () =1 (),

E(X) =X 1t B (g ==y
Onuaxo g ne Gyier NeeMeleino onentolt I, TAK KAK

TO

B () B (X5 Xa)=2 X5yl 5 (EXS EX)=VEXS Byges (X0 R)=1R7 oma p

BOHAY BIAUMOIAnICUMOeTIt Xy, Xy 1t yae B 1o e upena gy (4 cers cocronteanins
ouenkg g (4, TaK Kax
Pl g (¢ s pllm ag (0 N{1) =2 (D).
Ciesonnreating,
phim Xy =X n plimygeay.

Baeen elisbast plhin osuatser nepexop K IPeAQIY 1 BEPOATHOCTH, M., JanpuMep
B B10L e Hpuan nep)
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OaKo ROCKOBKY OLENHBAINE BEJIETCA 110 OTHOCHTELITEIM YaCTOTAM,
HMCRT MECTO Iefepockeiactiunocts, VM cjaoBaMi, Kopapuannonnas
marpina omiGox (3,2.4) 1e papna NOJOKITCALIOMY CRAIIPY, YMHOREI -
HOMY Ha CJHIIUITY IO MATHILY. A par kAR odnuiag olenka 1o METoNy las
BMEIBIIHY KDALPATON O YHITHBACT ICrePOCKe)LacTInoCT, 1o oia 1o
appexyuniat,

3.3, OLLEHMBAHKE MEPEXOANNX BEPOATHOCTEN
00 METOLY HAHNMIHLUIHE KBAIPATOD
ey YUETE OTPANTHYENNH

Hs reopem 1 1 3 ceayet, wro Juist o0BIIsEE OTCHOK 1O MCTOJLY HaNMElh-
IR KBaJPATen BLITIOMISCTCH YCUOBIC HOPMIIPOBKIT (3.2.13), oMiaro yeio-
BHE TEOTPHIATCILIOCTH onellok (3.2.15) Momker Ouirnh NapyIeno, wro npi-
POAET K TICHPICMACMOCTI! OUCTIOR IEPEXOMILIX BeposTioctelt., Sry npobicMy
pacemarpupact I'yaman p padore [41). O minmer (e, 247): «3anaua coctont

1 TOM, WTOGLI ONEIIHTS (¢ 3 @) TAPAMETPOB, YIOTIQTHOPSIONIX JIICHIbIM
orpauuueray. Mot Oy1eM sainmarhest MUTTIMIBALGE 5 0,0 © 'TeM, To0Lt
TQJAYUHTE DUCHKY, 06CCICYHBAIONLYIO HaHMENLIIee SIAUCIHE CYMMLL Cpe/l-
X kpauparon, Jpyrusi condny, GYAYT OuINaTLeA HAPAMCTPLY, TPCL.
erandsomne coGoll Toury @ (@ —- 1}»MepHoro npocIpanctna., TToekoARKY
{1y 2= O, anauentst napaMerpon Gyjyr Jemarh I IoAMIOMECTBE STOro npo-
erpanceTa. Eean norpeGopar, urolut sHauenis ouelox T ypumayicikan
STOMY KO NOJIMIOKECEBY, TO TAKoll 10JX0J OKASLIBACTCA CIUBIKOM CJOIK-
npiM. Clasasa YKo MOAYWHTS OGLUIIYIO ONCIKY JO MCTOLY HANMEILUIIL
pagparon 7. et 7' ipuaypiemit vpesyeMoMy IOAMHOIKCCTRY, TO OHa It
caryarnt onenkoft napamerpon 7 Liein T e npRuanIeRnT MIGKCCIDY Jo-
IYCTHMBX aHauennil, To nexoMas onenKd Gyer JCIKaTh 1a TPAMNe MHo-
sgecrsa, Tora MymIo OyAcT HOJAL3OBATLCS  ouelkoll, KoTopast Hpuiaz.
JICHOHT  TPAIIIG  MITOIKECTBA  JONYCTHMUX  SHauennil I MHAHMIsHpyer
230105...5 (B nanux o0oSuauenusIx @ == ry fyy == pryy T = P, B gy e
= gLy,
’Itmij afpazom, » [41] Grio eieaatio BPHBNAINE, YT0 OGLIUNLIE GUCIKI
O METOAY HAIMCHBEINIX KBAJAPATOD MOXYT NC YROBACTBOPSITh YCJIODHIO
0«2 pyy s 1. 13 9TOM eaydae NPEVIOIKENIO ROALIOBATLCA ONCIKAMH, KO-
TOPHIC BPRIICHIAT TPAIBIIE MUOKCCTRA JIOHYCTHMDIX anaMcHRI napaMer-
OB 1 A MIOIKECTIE TOMCK TPRIHIBE JOCTABASIOT MIIIIMANLIIOE Jlienlie
rpagparmoll dopye (3.2.9), Ies, cdopmymponantias B patorax [41]
1791, Grama peadusonana n patdore [110], b koropoil mpejuiaraeres sn-
pHETHICeRAs HPONEAYPA KOPPERTIPABIN SHAUCIUDT ONCNOK NEPEXOMILIX
peposoctel, et onn e npimaeskar nurepraay 10, 11, Qcnonnmaics
1ta [110], awropnt pador [6E] i [114) moerponnt onenxy, Kotopast yaonder-
popset yeaontaM I'yamana, B sTOM cryuie oTHCKHBACTCS OTIEIKA, M-
MUBH] YOS
'y ==y — Xp) {y — Xp) (3.3.1)

b YIpoGaema TeTCPOCKCARETHIOCTH IPHMOIITCARIO K CHIGHNDARIIG FepoXoIkg
neposanoetell oGeyagtacres b [72], omnenlie MeTofon ONCIBINNT N0 ASUILN ofh
THOCHTENLNME HacToTaX Moxcio rafien b [123],
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HPEC OTpasiiensy
Gp =5 %, (3.3.2)
P o= 0. (3.3.3)

Hockonnky  (3,3.1) — xpoapariswas QopMa, a orpamiuenis e,
TH BT OTHOCITCST I TIITUIA BAMAMAM KBIPATHULIOTO IPOLAMMI[O-
painist, Caegys |165] 3 onpasien na reopemy Ky - Taksepa [6G) s
BHMAA NEIIHEHNOI0 HPOIPAMMIPOBATIGSL 1 1A UPHILTH A8oleremoc
Hopuea [30] s uajpariuioro NPorpaMMipoBaIILs, MO0 CHECT Sa44y
K enepyiomefl Jguueltuoll nocealtonke: waden ;3?, MUKCHMHSiDYIOmCE

(X y—X"Xp") p (3.3.4)
pH mr*;ﬁ:-‘ut[zlt.mlllistx
Gp = My (3.2.5)
s () o e {(3.3.6)
H 4 p e 0, (3.5.7)

PAe P QUTHMAOABIAS ONEIKA 1O MOTOAY UAHMEHBINNX KRajApatan Hpu
yuere orpanpueninil, B coornorersnnm ¢ npiminon Jeollctnennocts s
saji annefinoro gporpammuposanns [27) puofiersenuasn sapaun cocromt
B oToM, uTofil MUIUIMIBEPOBATE

M A4 ‘ I ’ (5.5.8)
Ty

P OrpatsIue sy

(G’ (3.8.0)

i Ay by 22 0, (3,3.10)

PAR hp 10 hg we (130 1)-BORTOPLT ABOHCTBEININX [EPEMCLIIDIX,

trolut nocrponst aaropiers pemenis, aaMernm B oupavoii 1 asofier.
Benoi Eiélﬂ.él‘[é'lt‘i'm[v}" o P 1 BANHIEM SA1ATY B eaeAyionelt KeMOHIIpoBait-
HOM POPMYBEPORKE, KOTOPAS TTOIBOJSICT OJIODPCMEITO TIOJYUITL DELHHE
UPUMOE 1 poflerseinioll safan: MaKCUMHBNPOBATD

(X'y — X'XpY p = Ma, - Mgy == — Aoy — Moy — p'p =2 0
(3.3.11)
30



Pl OFpANnnuCIIniax

Gi) fread ']" Py (3.3.12}
Gy = G'hg 4 (X' XY p— = Xy, (3.3.13)
[ }".E» ?";11 Gyy Wy B js:“’” 0' (3‘3'14)

THG Gy Oy 1T} = DEXTOP LI JOMOMITEABILIY HEPEMETTINK npaMoil 11 ol
CTBEHHON aaia,

Sanaua (3.3, 11--14) MoAeT Gpirh JerKo Peena ¢ NOMOULLIO CFaLIae-
HOFO  CHMINICKC-METONA WIS BT KBAAPATIIIONO HPOrpaMMIpoBaiis
[119]. Coornerernylongie IAPAMOTPLL BGHIL 11 &ITOPIITMA [PLEROLITCH
n raga, 3.1,

Tadanna &1
CHMne K c-TaGAMIN RN !Cliﬂjl]lﬂ'i’ll'liiOi‘() HPOFPAMMBpOBAnUH

L RARCCIMECK 0N QNENRIE 110 METONY BAHRMEH bIMIK KHLAPITOR
PN yueTe orpanntein

Iy A e p ), e i
uls g i

==t w @ 7

X'y G -G XX “f

a) Bubopounpie croficTna ONCHKI, YINTRIBHIONEH orpaimens, Bt
GoPOUIIHC CHOMNCIHA TAKIX ONCHOK NI GrPAIINEIIR, SaMaHILX B Qophe
panencrna (3.3.2), meeaejonaunt B pabore LIT1E, Eean nmetores orpaimne-
o w opye nepanenerna (LG nan (3.2.15) 11 s ovmekang onenox
POIACTCS BAAAA KNAAPATINNONO HPOIHIMMIPORATIIS, 40 MOZKHO PEROMEN-
jonark paGory 1201, 1 woropodl mayuemn puGopouise cnofiecrsa 1aKIY
ONCHOX 1PIE oo lapamerpe, I3 nedt pacematpupacres cayuaif, Ko
TIPOAHOJILACTCH, TI0 BCKTOD 1t HMCCT MIOTOMCPIGE HOPMILIBIOL pacipe-
ACHCING C TIYJACHEIN CHOMHM I Ropapuamedt o/, Kak xopouo nancerio,
OOLIIAs ONCIKA HapaMerpa f 10 MCTo/Y DAmMeHbINK Ksauparon (ea
YUeTA OLPANMNEINT PACHPOACICIE TOPMAJBIIO €O epejutim {§ 1t jHerepeiel
o (X' X)L

Kax ormeueno u [120], 5 omamune of o0LIBX OUCHOK OUCHKIL, [0Sy~
YONHLIC TIPI YUCTE OTPATIINEII, IMOIOT YCCUCHIoe HOPMAILHOE pacnpele-
geniel ¢ JCKPeTHLIMIE KOMIOLCITAMIE T KOInax unreppata. Hpn srom
HEUPEPLIBIAS HACTH PACHPCACICINIE B ¢AYIaC oplioll nepeMeisol jmeet
(JOPMY  YECUCHIIONO 3AKOHA NOPMAALIOTO DACHPCHLICTIN BIYFPIL 1hiTep-
B f(), 11 JLats npoerelingnx 80404 Perpeceity MO NOJACUNTATY: MOMEHTH
PACHPEACHCIIS OLUQUOK, HOCTPORHITLIX NI yuere orpanmyennii » (popme

L Veonenmmil e Kolt NopmMasblIloro pACHpepeasIns paceporpen b padore 23],
at



uepaneiiern, ORHako s MHOTOMCPHLIE sajal ATAIITHYECKOR HeoHe)o-
BANHE MOMEITOR B BLIOOPOMILIE XaPAKTePHETIR TAKHE OULHOK CralonuTesd
a@rpYIIITeLULIM, TPYANOCTL COCTONT 13 TOM, 910 BRI TOre I HIOro
OPEHIeINI 2 BUJL ONCHOK SaRHCAT 01 KOHEPCTHOH BLdopin 1 ok
PHCCMATPHBATBCS Kalk oayuaiinmil pexrop, TaguM o0pasoM, OUeHKa 1o
METONY NAHMEIBILIY KBOAPATOR Npn yuete orpanuuennli B gope mepa-
BeneTs st cragpaprooft ganeiiol sanaun upejcrapaser coboll cymmy
npoussenennlt cayuaitnnx pegnyun (uadopa ARVIDBILIK orpaiuenit 1
y)y o ue annefinylo KoMOHHANO cayuaiilbix BOOHUIT, KoK sio GLulo
11 cayuae o0uMulpE OLEHOK WM DPH yyere orpanuveinil B gopme papeicrs,
Hekoropre cpolictpa oUenoK, YUHTHIBUOUIK OFPAIHYCHIST B (opMe Hepa-
peners, pacemarpupadncen  [46], rounoe pacnpencaentte naiyeno p (48],
Ounaxo, kax erveneno 1 [48], cammnoern sanen aroro pacupeiencs
QIpalHYEDACT ero HPIMENCHNe, NoCKOALKY B oBIEeM cayuae Jocratouto
CROIRIO GUPCAIHTL MOMEITLL PACHPEASICHH OlCHOK.
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[snasa 4

2 sk, iflp

® BLIBOPOUHDLIH dKCIHEPHMEHT.
MEPBDBIE PESYJDLTATDI

Tpyurocrn onpefencHus BHGOPOIIMK CBOHCTB ONEHOK
NEPEXOANLIX BEPOATHOCTEH [0 MOTORY HATMEIBUIHX KB
paTon MpH yuere orpainuexnit B QopMe Jrepanecry it 1o
OGCTONTRILCTBY, YTO WIS OUCHOK APYPIX THIOB HMCIOTCS
JIHITG  ACHMITOTHYCCKHC PE3YILTAILL,  OHPEACHSIOT o
Jepasanye srofl mapsl, B Neli oUChBacTest BeposiTHo-
CTHAS MOAGNB VIS ANAJNSa CBONCID PASJIHMHLIX OUeHoK
no merojy Monre-Kapdo npy orpanuyenyioM ofheme nhl-
GopKH, paccMaTplBaercs cXeMd, I03BOJIIONmAsT OLCHH-
BATh KAUCCTHRO PABINUMBIX OUCHOK, NPHBONATCS Pesyilb-
Tatbt BOIGOPOUHLIX sKCHEPUMEHTOR WIS MUKPO- 1 MAKpO-
ONEHOK, DPCJCTABACHIBX B ranax 2 n 3,

[Ipn swrepnperaltiy peayanraTon Toft ¥ noc/enyoms
TV XOTeJAOCh OLl MMCTL NOANYIO ACHOCTE OTHOCHICALHO
orpaliucliil, coasanibX ¢ BHGOPOUNLIM METOAOM HKC-
HepUMEHTaNBIOND  Heeaeosunnst  onenox, B [115] u
Apyrux paGoraX oTMEUENO, YTO DBLIBOMAL OTHOCHTeNDLHO
CHONCTB ONENOK MOI'YT 3aBHCETh 0T BLIOPAHUBLIX JYIs 9Ke-
nepumenra anavennit napamerpon, Oreiona crepyer, uro
BMECTO CONOCTABACINIS cROMCTB OUCHOK B OO HAN He-
CKOJBKIX N30MIPOBANILIX TOUKAX NeoGXO/HMO BBectH
B IPOCTPANCTEE NAPAMETPOB HEKOTOPYIO (DY HKILMIO PHCKA.
I coxanennio, peaysnTarsl, KOTOPpC NPHBOMSITCS B 9710l
I CAeYIONNX TIABAX, OMIOCHTCH K BHOOPOUHOMY BKC-
TCPRMEITY TOJBKO VIS OO TOUKH NPOCTPANCTBA napa-
METpPOB, TI0ATOMY BOIMGXIOCTH HX 0CoOLCHNS BechMa
orpamiuennt, Tem He Meree sTH PeayiIbTaTs Bee e obHa-
PYRUBAIOT PAsANINE B cBoficTBAX OLENOX B PaceMaTpH-
BACMOIT TOUKE H JAIOT NPEJCTABICINE O CKOPOCIH CXOMII-
MOCTH OpH . yBejaHueHin ofsema pmGopxu. IC toMmy ke
XOPOINO U3BCCTHO, Wro Wi sajantoll QYHRIHH 1o0Teph
U anpHopHoro pacnpejeseriist OailecoBexast onenxa,
CCHH Ol CYmIeCTBYET, MHUHHMH3HPYET cpeiiil pHck.
Crneayer Taxxe oroBopHTh, 4To OCHOBOH NpH anaanse
HMPERTHBIOCTI PABITUILIX OUCHOK CHYIKHAN ¢loBTOPsE-
MBIC BLIGOPOUHDIE BKCNCPHMEHTH, ECrecTBeHIn, MONHO
COMHEDATLCS B TOM, HACKOILKO T0 PA3YMIO NpHMEHH-
TENBLIO K OOWCCTREIHLIM JUCIHIVIHEAM, B PAMKAX KOTO-
PLIX oBTOpHAS BEIGOPKA OOLMHO NEAOCTYIIHE.

33



4.1, HMHTAILHOHHAS MOJEJD H BE CBOHCTBA

Hgtst BUGoPOUBLIX  IKCNEPTIMEIITOB HCHOALIYETCS  OAOPOUTASI “Map~
ROBCKAA [erh nepnoro Mopsajka co chaepywouell MaTtpruell nepexoimx
nepostrioeted:

Sy Sy 8 S,
Sy | 0,60 0,40 0,00 0,00
S | O10 0,60 0,40 0,00 ) (4.1.1)
Sy | 0,00 0,10 0,70 0,20

Sy 10,00 0,00 0,10 0,90

P [pyy) =

Tpaexropun jpimKkenns, onpepeIsieMoro TAKoil MaTpunell peposTHocTel
Hepexond, oGUAPYHIBAIOT APKO BRIPUKEIHYIO TOHICHIHIO MUKPooGLeK-
TOR OCTABATLCH B YIPEKHUX COCTOSIHAX, A NPH HaMCHEHIE COCTOIILIS] ~—
HEPeXOUITh ToNbLKo B coceutne, TTpeactaBiisercs, wio rakas MOUCAL XO-
POLO COrALYETCS CO MUOTHMI IPOICCCAMI, KOTOPLIE HAGHIONAIOTCS B SK0-
HOMITKe, BexTop Craunolapintk Bepostrioctell, COOTRETCIBYIONMX MaTpHIE
(4. 1.1}, umeer pup

w = (0,0189 0,0765 0,3020 0,6036). (4.1.2)

1o osmavaer, Wro N0 Mepe Yueamueuusn { KaMmas crpoxs MaTPILL P
erpemuren K (4,1.2), win p ofuesM nie

Pt e npit -+ oo, (4.1.3)

TAE 1), - DEKTOP-CTOAGEI, BCC 7/ DACMEHTOD LKOTOPOTO PABNLI eI,
Eean npoueee ¢ marpuuelt (4.1.1) nauuiaeres 1a nepuoro cocrosnus, 1o
Ol HPUGMLRACTCS K BEKTOPY CTANHOHAPILX BePoATHoctelt npuMepuo aa
40 maron.

Latst 1oro wroGut MOMOCIHIO OUPENCHITE MAPKOBCKYIO 1T TP (PHKCH-
posannoit marpie veposrinocredt nepexoxon (4.1.1), nymano saparn uae
UANIBIIOO  pactpeesenne peposttioctedl, Henr ofositaumrn uepes y (0)
(1 X r)-perrop naunanunix suavenidi vacror, o uepea y () (1 % r)-pexrop
BepOATHOCTeH (AFPEerupOBAIILIX YACTOT) B MOMCILE BPEMOIN £, TO 10 ofpe-
JJAEHHIO MAPKOBCKOIT nent

y () =y ) 7. (4.1.4)

Queniyuo, wro pasiipie navablisie sexropsl y (0) IPUBOLAT K PASILIM Ta-
CKTOPHSM ArPErHPOBAINILIX Jannepx y (). B mosemn (4.1.1) nuerores uernt-
Pe PASIILIX UAYAILIINX COCTOANS MUIKPOOGLOKTOB, Tpaexktopit amere-
HHSEAPPETHPOBAIIILIX JEUNIBIX, COOTBOTCTBYIOUN X KANOMY 13 STIX HATa b
HLX cocrostn, noxkasann ua pue. 4.1, Ipn suxone 13 cocrosuny 1 ofua-
PYRUBAIOTCT CIJIDILIC NSMENONHs TPACKTOPHH 1o NAYAJLIOM yuacrKe
€ HOCACHYIOUIIM SKCIIONCHIHANLIBIM NPHOAIKOIIeM K TIOJM0KEIHIO paB-
noneclst,
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Pue. 4.1, Tpaexropss arperiponaiubx ASNENX s PATIRX 18-
HAABIX COCTOSNII

4.2, NPOLEAYPA MOJEJUPOBAHNHA

Moyean (4.1,1) npuMensuiacs JuIst HeceoBanis cpoiieTs oleNox ne-
peXoILIX Bepostriiocrefl 1o MeToy HaNMCHUDIIIX RBAJPaTOB [PH yuere or-
patuendt, st sroro na mannme [BM-7094 mopesponasach cncreMa
13 1000 MuKpooGLEKTOB, KOTOPHLIE B HAUa/LHLHT MOMEIIT BpeMen! Haxoiu-
Jieh B cocrosii 1o B coornercrnin ¢ Marpuueit (4.1.1) pacemarpupasiicn
eyuaiiinie nsmenenng 1000 ynees, COOTBETCTBYIOUHX COCTOSINHAM STHX
MuKpoofisekTon 1A irrepnade B 24 ppemenipx ragra, Tak, manpuMep,
eCilH HIBECTIIO, YTO MUKpooGLeKt &, & == 1, 2, ..., 1000, ua {-m mare na-
Xojrrest B cocronnmn {, me f==1, 2, 3 nan 4, 11 eeat e 3nauciie 1ceno-
cayuaiitoro uneaa << 10 ppy, TO K caepyioueMy, mary k-fi MIKPOOGLERT
NOMAJACT B COCTOSHINE 1} eciIl neeniocayuaiinoe wiwo OKasaloch SaKio-

ge ab



HeLILM Mexcty unesami 10 pyy 1 10 (pyy <1 pye), To caepty oM cocrosimem
MuKpooGpekta Gyuer cocrostue 2, w v, 4. Ilpouenypa HOBTOP ST Js
xazcjioro us 1000 mukpooGuexros, Taxium o6pasom, b Pe3YIULTATE Ielep«
pyeress (1000 < 24)-Matpuna JoImuis, KOTOPas NOKASHIBAGT, B KAKOM
COCTOANNH HAXOMUTCH KAKAWI N3 MHKPOOOLEKTOB B KA MOMCHT
BpeMeny,

4.3. MOJIEJIHPYEMASA COBOKYIHOCTh H BHIBOPKA

[Monywenuvie arperuposanue wacrors st 1000 MIIKPOOGLEKTOD Ha
myrepnage p 20 maron npunesets b rata, 4.1,

M3 conoxynmocern B 1000 MUKPOOGLEKTOD NpONSBONITES oréop 25, B0
1 100 mukpooGuerron. Jusa xaxgioft bLbopin npoBojisrrest HO nowrTopHLIX
SKenepuMentop. B auecrse GasucHOr0 BPEMCHHOIO Wirepnanma Gepyres
orpesiu ¢ l-ro o 16-11 war wim co 2-ro no 14-it, Taxum obpasoM, sl
KAUJIOM BLGOPKI woayuatores 50 OlIEHOK 1 CPABHUBAIOTCH CPCATING Bl1a-
HEHIL ¥ Anenepennt 91X ouenok. Iockodnky JIHTeInHoerh HHrepBaa
BPEMEHH 1 UHCAO TIOBTOPEHHIT SKCnepUMenTa GHKCHPOBAIIL, CAHHCTHEINILIM
nepemeninM daxropod Oyer oGneM BMOOPKH', 11 HUTEPECID BRHILCHITS,
Kai on pimser na cpofierna oUeNnox.

TaGunuwa 4.1

Arpernponniinae acTOM Npi MOACHHP ORI CHETOMB
#s 1000 Murpoofuexton

Homan 5, 8, 5, 5,
0 1,000 0,000 0,000 0,000
1 0,600 01400 0,000 0,000
9 0,406 01428 01166 0 000
3 0,289 0,385 0,996 0,030
A 0208 0,925 0,303 0,076
5 0169 0! 290 0413 0) 145
G 0116 0,262 01403 0,290
7 0,098 0.3t7 (01499 0, 286
8 0,088 0,170 0,300 0,343
9 01063 o175 01375 0,387

10 0,069 0,143 0,966 0,439
11 &, 048 0,118 0,566 0,468
19 0,040 0,113 0,355 0,492
3 0042 0,104 0,336 0.518
14 0033 0. 106 0,333 0520
15 0031 0104 0815 0550
16 01039 0,104 0,093 0,572
17 095 0,001 0511 0,673
1t 0' 095 01094 0,304 0 677
19 0,020 0083 ) 298 0,590
50 0,027 0. 087 0,206 0,501

1 Fme pas jroguep Kien, o ofnen UIJIGOIHHI O'I‘IJOCJII’I'GH K MHCAY MUEPOOGLOKTON
A He K JIITeanocT nugepvada nouneay Il()li'l‘()])(ﬂlllf[ SHECUCPHMCITA,
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44, BHISOPOUKHLIE OTHOCHTENLHBIE YACTOTH
KAK OLLEHKH HCTHHHDIX OTHOCHTEJDBHDLIX MACTOT

[Mocie orGopa MHKPOOOLERTOB C/Hyuailipe TPACKTOPHI HX JBILKeHsT
ATPErHPYIOTCH ¢ TeM, MToOL HOJYUNTh SHAUCHHS OTHOCHTOILULIX YACTOT
B KAKIOM COCTOSHIHIL B JI000I 113 MOMGITFOB BPEMeIt. ST YaCToTL, B AaJh-
lieleM naspinacMpie HaGHIONAeMLIMIL OTHOCHTEALULIMIL HacroTaMu f; (1),
Je==1, 2, o, ry NIpOACTABIsoT cofolt ONEIKE NCTHUHLIX wactor ¢ (/)
joe==1, 9, L, r Finnan ejtonamit, [PEANIONATAETes, UTO TP 38aIInIX
Y ({m 1)1 e 11 2) vy By

o1 3 o ¢ =y
=S =Dpy =L B n (1.4.1)
(=1, 2, T

B orom pasjiede ﬁy}l.e'l‘ NOKAN30HO, YtaQ HAGMIONACMBIC MACTOTH SIBJISHOTCS!
HECMeICTILIMI OUCHKAME HCTHUNLIX HacTor, T. ¢, BeJITRIG OIIHOKH

t