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Teopua pacnosnasanis 06pason (craTHCTAYECKRS npoGaemnr oby-
qenun), B. H. Bammux, A fl.9epponerkHc. MHomarens-
ctpo «Hayras, I'laBHas pefakuns pusmKo-uaTemaTRIeCKol METOpATY-
pst, M., 1974, 416 cp.

KEara DOCBAIUGEA HAIQ'KeHEI0 CTATECTAYGCKOR TeOPRE pacrios-
mapaHAA 00pPa3os.

B mepnofl acTH KHTH 3aGa1A PACTOPHABAHEA 0GPABOB paccuat-
pHEBAETCH ¢ TOYKH 3PeHMA IPOD/EME MUNEME3ANHH CPEMIEEIO DHCKA.
Iokasaxo, KAk JaleXo MOKHO HPOJBEHYTRCR B PeUIeNER Jafain oby-
9eA¥A PACHOIHABAHME 06PAAOH, CACAYA HO RAKIOMY H3 CYINOCTBYIOMIX
B CTATHCTAKe MyTelk MUMMMEAATHI PHCK, H K KAKHM ANTOPHTMAM OBH
mpreofar. Bropas 1acTh MOCBANEHA MCCIGAOBANIIO MATEMATHYECKEX
npotaen ofydeHns. Manomena TOOPHI PABHOMEDHOR CXONEMOCTH Jac-
TOT NOABTOHER COBHTHHA K HX BOPOATHOCTAM, KOTOPAA ARIASICA Ip6-
ZenbHEM ofofmenmemM Teopemi Iimmemxo. Tperbd JacTh DOCBAMEEA
WIrOPATMAM NOCTPOGHAA MMEeRHEX K KYCOUHO-THHERHHX DeMAalomnx
upasni.

Kmura paccddTaHa HA CTYAEKTOB CTapiEX KYPCOB, ACIMDARTOB,
WKeHSPOB M GAYYEHX COTPYAHUKOB, BAHATHX B OGNA&CTH 7eoperide-
KO 1 TeXHRTeCKOH Kubepremikn. OHa GyReT TaK)Ke KHTOPECHA CHOLEE-
JHECTAM IO TeOPHE BepeATHOCTel B MATEMATHYSCKOH CTATHCTHKE.

Wan, 28. Bubx. 96 mass.

© Womatenscrso «Haykas, 1974
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12 TJL. V. MUHHMUSALHA 3MIMPUYECKOID INCKA

Ha PerysspHbe OPOIeAYPE, KOTOPHO MOMKHA PeadnsoBath
ofyualwmas nporpamma, Kak GE0 B TeOPAM PeXKYPPeHTHHIX
2ArOPUTMOR. 31eCh HCCAEOBATEIIO KORIH# pas npaxopurca
u300peTaTs AaNTOPHTME, TOMIUEANIUECH OUPEACIeNALIM 06-
IMAM TPaBHIaM,

IIpenmymectso Takolt teopun — ee obmuocts. Tax, upnm
HCCIONOBARMA 333a9H 00YTerus PAacIosHADANo 06Pados He
BO3HUKaET HEOGXOHHMOCTI( PAasIuYaTh ABe LOCTAHOBKH aana-
qd - ,ILQTEPMPIHHCTCKYXO u CTDXBCTH‘TGC](yK), A ecnm BCE CY-
MECTBYIOHEE PeXYPPeHTILS aIToPHTMb. 06 yueHHA pacnosna-
BaRIUO 06Pasos, 1o CYWECTBY, CTPOAT B CHPAMIAIONEM IpO-
CTPAHCTBE PAsACIAOMYI0 THNEPIIOCKOCTh, TO KOHGTPYK-
THBHELG UJIGH ANrOPATMOB 08 YIeHNA PACNOZHABANEI 06PaBOs,
HCIOALIYIOOIEX MeTOo, MEHEMH3aIMK OMONPHIECKOTO PUCKa,
3HauMTenAbHo Gorage. B wactmoeTw, MeTO[, MOHKMM3AaEK
SMNHPHYECKOT0 PHCKA MOeT GHITh DPEMEHEH B KJIacce Hy-
COYHO-TOMaHNX QYHRUMH, NOTHYECKHX $ynxumit  onpene-
JIGHHOI'0 BHJIA M ap.

Bee atu UPEAMYMECTBA CBRBAHEI C TeM, 4T0 MCTQ]| MAHH-
MH3anEH SMIHPHYICCKOL O PHUCKa oOTBeyaeT Ha BOIIpOC «§TO
"ajo JeNlaTh», OCTARIAA B CTopoHEe BOHPOC 0 TOM, (KAK 3TO
CHeJaThy. HOSTOMy AOA MAORMH3AUNA SMOPPHYLCKOTO puC-
Ka IMpoKo MOIyT (33439 HCIOJB3OBARK PalId9HbIe METOMH,
B TOM 9MCIe U HBPHCTEIECKHE.

HPH]\[QHEHPKG ABPUCTHIYECKHX MeTOHOB B 3TOM clygae uMe-
er TeopeTniecKoe OLpaBAdaHEE: ecaIM B Kiacce PeITajmux
OPABWI, eMKOCTB KOTOPOTO HeBeJHKa, BHGDATh TpaBmto,
KOTOpoe XOTA M He MUHEMHSUDYeT SMIHDUTecKHi PUCE, hHO
AOCTABIALT MY NOCTATOYHO MATYI0 BEAHIRAY, TO B CHIY paB-
HOMEPHOH CXONUMOCTH BLIGPAHHO® HpanmiIo 6ymer uMeTh fio-
CTATOTHO BHICOKO® KAaYeCTBO.
ecm'al‘axmx 06pa3oM, aNrOPATM 3aBENOMO Clocofer obyaarsos,

1) emmocts Kimacca PeMANIUX NPaBRHI aJCOPUTMA HeBe-
EKa,

2) BuGupaercn OpaBHI0, KOTODOE NOCTABJIAET BeJHYHHE
OMIOMPHIECKOI'0 PHCKA Majoe aHAUeHMe.

HchpranBume BJGH TaKAX aIFOPHTMOR HMEIOT Tpea-
BLMAHHO HATAANHYI0O TEOMETPHIECKYIO HOTEpOperanyw: B
OPOCTPAHCTBe Halo DOCTPOMTE TMIePHOREPHOCTE, apunagie-
RAINYI0 BAaMAHHOMY KJIaccy IHOepLoBepXHoCTel {xapaxTtep
KIACCA TMIEPNOBEPXHOCTEH CYMIECTBEHHO ompefessieT oCo-

§ 12. ATOPATMEI METOLA OBOBIIEHHOTO MOPTPETA 113

GesniocThb ANFOPATMA), KOTOPAs IO BO3MOMKHOCTH ¢ MEHb-
HIIM KOJIHIECTBOM 0IMGOK, Dasfensier Bextops obyuawmel
HOCJEOBATRNBIIOCTH OfHOTO KIacea oT BOKTOPOB 0byJatomeit
TOCHeOBATENbIIOCTH BTOPore Kiacca. Meroasl mocTpoeHNA
TAKNX PABNeNAOIKX NOBEDXHOCTOH K COCTABJIAIT KOH-
CTPYRTHBEYIO 0COBEHHOCTE aXrOPHTMOR OByIeHnA pacmosna-
Banuio ofpasos. ITpu oToM DpHHATO pasaudaTh ABA KAacca
QITOPHTMOB: LATOPHTMH, CTPOAIIME (IIAJKHEY PasedAIHe
CHNEpPHOBEPXHOCTH, W QJTOPATMBI, CTPOSHIME (He TIiIaf-
®me» paspensiompe mosepxHoctd. Meromn mocrpoenma
THRAREX ~ PasieiAlIHX  LOKEPXROCTeH  OCHOBAHEI  HA
TIOCTPOGHMNM  PASHAENANIEH IAmeprIocKoCTH B  COOTBOT-
CTRYIONEM COpAMIAKMeM mpoctpancrse. OpmE n3 HEX —
Merop ofo6meusoro mopTpera 6yder MoapoGHO paccMoTpeR
B Tperbell yacTH Kumrm. MeTofLl MOCTPOGHUA «HE TIHAMKHX»
pase A0 MUX THIE ProBePX HocTed GepyT cBoe Hadaio ¢ pator
M. M. Bomrapga u M. H. Baiinupaiira, npefnomaBIILX OfAHL
73 HamboNee HONYJNAPHHX AATOPUTMeB O0OGYIEHEA TAaKOTO
tana — anropurm «Kopa» (4, 91.

§ 12. AnropmTwm meTofa 0GOGIIEHEOro MOpTpeTA

AxropuTMu MeTofa 0606meHHOr0 NOPTPETa pPeanmsylT
HAel0 MAHUMHA3AOWHM HMOMPHAYECKOTO PHCKA B Kiacce JNHHSH-
HHX U KyCOUIo-THIeAHAK YTRORIA.

Cam MeTog 0606 MEHHOTO HOPTPETA COCTGUT B CHEIATBHOM
cmocofe MocTpoeuMA pasielsomeit runepaockocTd. B eay-
wae, ecAm oOyUalOMASA IOCHEAOBATENBHOCTH MOMeT O6bITH
pasfieieHa IHIEPINIOCKOCTBIO, CYHIECTBYRT Hejloe ceMelicTBO
paspeasnomux runepnaockocreil. OcobeERocT: MeToxa 3ak-
AXYASTCA B TOM, 9TC ¢ €ro HOMOIRBIC CTPOUTCA OUTUMAJIbHAR
pasfersoman FALEPIIOCKOCTh (T. €. THIEPIIOCKOCTH, KO-
Topag W3 BCeX pasfelMIMX THIEPUUIOCKOCTEHR nanﬁoneg
MlaNieKo OTCTOMT 0T Gamaaiilero X HeH anemenTta ofyTaomeit
nocIeKoBaTeAbHOCTY). Baxioll ocofenmocTh0 Meropa 0Go6-
IMeHHOIQ IOPTpeTa ABXACTCH BO3MOMHOCTh YCTAHOBATH (s
cilywae, eciu aTo Tax), 4ro «Gesouu6ouHoTo» padHeNenma
BAEMEHTOB oquammcﬁ [OCHefoBaTe ILHOCTH He CYIMEecTRYeT.

Pasnmuuble ajiropETMb, PeaNHBYWHIUE METOS MOCTPOSHER
obobmenroro Ooprpera, NpegHAZHATEHH JAILA NOCTPOPHEA
PasAeNAmel MIePIIOCKOCTH B YCJOBIAX, KOTAA Heaomn-
fouH0e pasjelerHe BEKTOPOB HEROBMOXHO. B s1mX cayvasx
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Goxmee mATHagUaTH Ier.

Ba 2T0 BpeMA HHEIe HICH OQOPMIINCE B CAMOCTOATEIBHOS
HaydIHO® HATpaBieHMe, a 3ajada 06yUeHHA DPACHOZHABARMIO
06pa3os Bee eltie e o6peia dopmaiLuoi TOCTAHOBKH, KOTOpas
YRoBNeTBOPHIA 61 BeeX Heexemomateneil. ¥ He motomy, aro
e YHeHANOCH MaNo BHAMANHA.

Cogeprxatentaan (a e popManbHAA) HOCTAHOBKA 3ajaTR
TOSBUIACK B KOHIE 50-X TO0B N 3aKJ0IATACH B TOM, ITOGH
TOCTPONTSL MAUMEY, CIHOCOGRYI0 ofyuaThea KiIaccHEKammm
CHTYamuil TaK je, KaK 9TO eNaloT KEBHe cymecrsa. Taxoe
MHPOKOe MONAMAHUe NPOSIEMH NPABENO K BOIEHKHOBEHHIO
Pa3IMYHHX HAUpaBienndl Mccnepopannda, OHE yuenbe cui-
TAIH TIIABHLIM IOCTPOSHHE MOJMM UpPONeCca BOCHPUATHA,
ApyrAe DUAENH OCHOBHOE CONBDIKaHue HPOGIEME B ee YIHIH-
TapHOM UPOABNCEAN — COINAHMH aJTOPHTMOR OGYTeHHAA pac-
TIO3BABARNMIO 06PA30R [/IA PEIIeHMs KORKPETHHX 3agat npak-
TUKH, TPeTbU HCKAIH B 3TOi 3a/lau0 MOCTAHOBKH HOBHX MaTe-
MATHYECKAX ‘Hpobiaen.

Cradaxa MCcAefOBARMe 380410 O6YIOHHS PACIOIHABAHMIO
06pa3os muo apesshalinG yomeurto. Cpasy me mo Bcem Ha-
TPaBIGHMAM YAAJI0CHh CReNATH BHATATENBHE mar: GEIE mo-
CTPORHLI MOJIeTIH, KOTOPEe Ha HePBHIX N0Pax BOOJHE YAOBAET-
BOPAJH MCCINeJ0BATeNel, PEINEHO HECKOABKO NPAKTHYECKHX
3ajad, KOTOPHE HWKAK HO YAaBaloCh PEINTH XPYTHME MeTo-
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JlaMA, HaKoHen, OGLUIX [OKA3AaEH HEpBHE TeopeMH 06
AXropATMax O6YISHEA,

Hagaxo 60-x romor xazanock pechma 06HaeIKUBAIOIEM,
Opuako Epema mio, a RTOpO 1mar Tak ¥ He ORI cpeTam:
YCIOKHEHAS MORRNeH HITero He JO6ARHIO K 06BACHERTI0 TOR
XX aeKTOB BOCHPEATHA, He YHAaIOCH HOCTPOHTH Goes
2 PERTHBHEIX AJIIOPKTMOB DACHOSHABAHMS.

C aroro momenta, momanyit, BIepBLe cTAJ CePbEINO IO~
ABNATECA RETepec K Teopuu. Teopmsa mpmamama Gusa BHfC-
HHTD, CYMIECTBYIOT A3 06We OPHANUIK 00ySeHAs, KOTODHM
KoMkeH GBI 68 CIOR0BATE JMH60M ANTOPATM, HIX AR6aA Mo-
Rens mpomecca Bocnpraria. CirosoM, Kak aTo Beerga Gupaer,
K TeOPHR O6PATHITHCH TOMKA, KOTAA BHACHIIOCH, 9T0 HAKAKU®
H300peTeHnA He MOIBONAOT YIYTWATH CYMECTBYIOIIEE aJI~
ropatmet. OT TEOPHH OKMEANE HOBEIX TPHBIHIOE, KOTOPHe
MO3BOAMIH G5l CTPORTH Gomee s erTnBNEE aXropETMI 06yde-
ansl. [l moCTpORHAA TOPHH MpeXiIe BCEro Hago HAHTH Gop-
MAIBLHYIO CXeMY, B KOTOPYIO MOMKHEO GLIT0 GH BIOMNTS 3afaqy
ofyIenus pacuosuasanuio 06pason. T0-To M 0KAIATOCH TPYA~
HO CHeNaTh.

OnpA cnen@anucT BUIRIE TpoGieMy B ToM, YTOGH, HC-
TIONB3YA AUPHODHbe CBEACHHA O CROFCTBAX 06pasoB, HakTh
TaK0e MX ONACANME, IPH KOTOPOM O0THCKAEHE IPUHMANA KIac-
CHPURATAI He cocTamiLIo 61l TpyAa. Jlpyrae, HampoTs, caa-
Taln HHﬁO]J CHCTeMBl ORMCARKA BHELUIHUM MOMEHTOM B IOCTA-
TWOBKE 3aaY il M BEASIH OCHOBHYI) upoﬁnemy B OTRICKAHHH
TpaBWla RIACCHPHKANEN CDesM 3afaHEOCO MHOMKECTBA B0~
MOMKHBIX TPaBIL.

DTH /B8 TOUKH BPEHMA ABAANTCH KUaMETPaTLHO OPOTHBO-
HoXKEEMH. B nepnom cayuae mocramoska AomKHa GHTH Ha-
De/leHa Ha BHABIEHHe O0IMMX HPWHENANOB HCIONb3OBAHMA
anpHopHO# HEQOPMANAN IPH COCTABNCHAN aleKBATHOTO 0K~
canua o6pason. Ilpm orom masmmo, Wro anpmopawe crepeHAR
of o6pasax pasumIHONR IPAPONE DasHEe, a NPUENKT KX yyera
ORHH H TOT JKe.

OPEJHCJIOBUE i1

Bo propom ciyuae npoSrenma monyvenns oumcanua BemH0-
CHTCH 33 PAMKH OfMIedl OCTAHOBRY K TeOPHA 06 YICHEA MAMAR
Pacmo3EaBaHmio 06PA30B CHOARTCA K npo6aemMe MARMMHBALNR
PHUCKA B CHeHAPHOM KIACCe PEMAINAX NPaBHIL.

Ilo cymectsy, pasnmtnEie Towk: 3peHuA HA NOCTAHOBKY
dajaYl paciIo3HABaHAH 06])33013 OOPenedATCA OTBETOM Ha
BOOPOC: BO3MOKHEI A CJHAHbEe NPAHIHOE TOCTPOEHAA aflek-
BATHOTO ONHCARMA 06Pa30B PasIKIHON TPAPOH MIIH Je KOH-
CTPYHPOBAHTe A3HKA OUHCAHWA €CTh KAKALHH paa 3ajada
CHeNHANNCTOB KOHKPETHHX o6XacTeil smammi?

Ecam #a, T0 BHABIEHNe 5THX NPUANMIOB LOIKHO COCTa
BUTH OCHOBIOE HalpapleHAe ACCICHOBAHMA 8ajladM pacunosma-
BaauA obpason. Ocmosroe WoTOMY, WTO TAKOE HanpabIemAe
HeCIe0BaHAL ABRAOCH 661 # ofmAM 1t MPAENMOIAATLEO HOBHM.

Ecnu me Her, 10 3agata o6yvenus pacnosmaBaEyio o6pa-
30B DpPHBOJATCHA K 3ayiage MHEENMU3anpm Cpefmero pucka B
CHeNAaTBHOM KEACCE PeMAMAX RPABHL B MOSKET PACCMATDH-
BAaTBCA KaK OFHO M3 RAUDABNCHHMH IPARIANHON CTATACTHEH.

Otpera Ha 3T0T BOOPOC FO CUX TOp HeT M HOTOMY BHGOpP
TOCTAaHOBKH 3afMa9H HBJASTCA NOKA BOIPOCOM BEDHI, Boxs-
MAKCTBO HCCMeAoBaTeNel, OHAKO, NPHEALE BTOPYIO TOUKY
3pemmA, A MOX TeopHell PACNO3HARARMA 0GPA30B NPHEATO
celtaac TLOHEMAThH TEOPHK) MAHWMHA3AUNH PHCKA B cIeqAaJbHOM
RIACCe PMAIOMUX LpaBmi,

B aroft KHETe ME TaKiKe GymeM TpUAePHABATECH TOrO, 4T
TEOPHA 06yUeHAA MAMME PACTO3NABARNID ofipasos croguTeA K
npofeme MHEEMUIAINN CPefHEro pHcKa ¥).

Meronst MEREMHaALEN CPeJHEF0 PHCKA ARIAITCA TPajd-
THOBHEM HpPeaMeTOM HCCAeJODAHAR TeOPHH CTAaTHCTHYECKNX
pemieHHEH, W IOJITOMY HpoGleMa BAKIIOTASTCH B TOM, 9TOGH
CYMeTh NDMMeHHTE KX ang COOTBOTCTBYWIIEro Kiacca pemaro-
max Gpyuxnuit. Ha oToM ByTH cymecTBoBaNH HIBECTHEIE TPYA-

*) Urofil DORIEPKHYTH 910, MW NALE KEETE BIOpOE HASBAHNE —
«CraTnCTHYIECKR MPOGIAEME 06yonnmy, a COOTPETETBYICIYI0 TEOPHIQ
BA3BAMH CTATHCTHIECKOH TGDPHBIZ~
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HOGTH, HO |0BOIBHO GHCTPO AX YAAMOCH MPEOROTLTE: M K COpe-
auue 60-x roxos moABmIacs o6man Teopua 06yICHAA PACIOZ-
HaBamuio 06pason. 3ra TEOPHT OFHOBPEMEHHO ¢ YROBIETBOPE-
HHeM NpHEHecNa K HOKOTOPOe pajodapopanme. O6muil npmi-
LAT IOCTPOGHHA AXTOPHTMa OBLT Tepecdy]p IMPOKHM: eMy
YAOBIETBOPANO OUEHB MHOT0 T OPETMOB 0GyTeNA; KpoMe To-
0, MOMHO 63110 HAATH PeryARPHEM cN0coBoM (X Gh0 moKa-
3aHO KAKHM MMERHO) OTPOMHOE KOIHILCTEO KORKPETHHX I 0-
PHTMOE 06yTeNIA PacHo3HaBaHII0 06PA3OB, KOTOPHE Ha MpaK-
THKE OKa3bBANHCE HHYYTD He Jyvure CYUIeCTBYIONIHX.

TagnM o6pazoM, coKRENACL KPRIUCHAS CHTYAIMA: Kasa-
A0CH, 9TO 3371842 06y enHA PACHO3HABANRI0 00 Pa3oB B CTATHG
THNECKO# MOcTAROBKe CefA mciepmana.

BeponTho, a0 6pu10 651 AeHCTBHTeNBHO TAK, 6CHM 611 Ho 0/
HO 06CTOATENHCTRO, €10 B TOM, UTO KOHCTPYKTHBHEHE METOfBI
MUHWMA3ZUHU CPeJIHEr0 PHCKA, Pas3paGoTaHKLe B TeOPHH cTa~
THCTUIECKHMX PeIHeHNH, B OCEOBHOM HOCHT ACHMITOTHIEC KU Xa-
PAaxToP, T. €. MOTOM, MERUMHBHPYIOMH BONHIAHY CPENHEr0 PH-
CKa HA OCHOBE BHﬁOpKﬂ, CHHTALTCA COCTOATENbHBIM, €CJIH C poc-
TOM 065LeMa BHEOPKIL ¢ IOMOIIBIO HTOT0 METOIA MOYKHO KAK Yro-
AHO GIHIKO TMOROHTH K OMTHMATLHOMY pemennio. BoT arm-To
ACHMITOTHYECKH-OUTAMATBHNE METONB MHHMMA3AIMA DHCKA
U NPHMEHAANCH 1A PEemelns 3afauu 0GydeRAA PACIO3HABA-
HUP ofpason. Ha mpakTukre me Bcerfa Mduo:{hawaca BH-
GOPKH OTPaRMULNHOTO 06LEMA, KOTOPHE HMKAK HeAb3S Cusl-
TaTh HACTOABKO GONLmMME, 9T06H HPHMERATH ACAMNTOTAYEC-
KHe MeTOAB,

TooTony BosmMKaeT mamexa MOCTPOUTL Goles ComepKa-
TelbHYI0 TeOPHIO IPUMEHeRUNeM K Hallleli crenRaipHol 3agade
MHIMMH3AIHK CPEIHEr0 PACKA, ofpasyomeil cratncTaIecKy0
3ajaTy ofyueHNA PACIOSHABAHMI0 06DABOB, METOLOB MIHAMA™
BalHH PHCKA HA KOHEUHLIX nblﬁopkax, T. €. IOCTPOMTH He acH-
M]]TOTH‘ICCKH-OHTHMQJILHYIO TEOPHIO AJATOPUTMOR Oﬁy‘IeHHﬁ,
a KollewHo-onTEManruyio Teopno. Ho okasanocs, wro » teo-
PHHL CTATHCTHICCKIX PemenAil HeT J0CTaToYHO OGMHX KOHCT-

TIPEKCIIOBNE 13

PYKTHBHBIX KOHEUHO-ONTHMAIBIIEIX MeTOoI0B MUBVMAIALHEA
pucka. I He moToMy, 910 MaTeMATHKI He TOJI03PeBANH 0 Cyme-
CTBOBAHMM TAKOH NpOGIeME; HAHDOTHB, HeOGX OMUMOCTE Co3/ia-
HHA KONCTPYKTHBIBIX KOHEIHO-OOTHMAJIBHEX AJTOPATMOB
JaBlio GLuIa H3BECTHA, HO BCE HONHTKHA 10CTPOHTE TEOPUIO Ta-
KAX aATOPHTMOB HATAAKHRANHCH KA 3HAYHTE/bHEIE TPYIHOCTH.

Wrax, uccrenonamme saasu ofyIeHUA pacHO3HABAHHI0
06pasop BHBeNo Ha HepemeHnyw mpoGuemy. Ho remeps ora
Ipo6iemMa ¢TOHT He BO BeeM offkeme, A JHNID ZIEA coenuanb-
HOro Kiaacca sajgau. Hone‘mo—om-mm:mnaﬂ Te0pHA aJATOPHT~
MOR 06yvuenns paclosraBaHuMIo ofpasoB eme He IOCTPOCHA,
O)I[llﬂ!(O BHe 3aBMCHMOCTH OT TOT0, HACKOIBKO YOa9HBIMA OKa-
JUYTCA NOOHTKH IOCTPOMTH TAKYIO TEOPHIO, HEeA COSJAHHA
KOHEeIHO-ONTHMANBHBIX MeTOZ0B MHHHAMH3aIWH PHUCKa pnasa
CHENHUATLHOrO KIACCA PEMAIOMuX MPABHA Y3e NPHUECTa CBOK
oAk GRUIA Hafilelll HOBMe A0CTaTOYHO 0GH{He HpoLeaypst
TONCKA ONTHMAALHHIX PemleHni.

Uro jxe ceffaac COCTABINAET CTATHCTHUECKYID TEODHIO 06y~
HeIAA pacnozxabanmio o6paaos? Bepoarno, npasuarno Gwiro
61 BEAeTH B 3ajave o6yueHEA pacmosmamamnIo 0GPaBoB TP
JIHHPH Da3BHTHA.

Ileppasn muavs cBA3aHa CO CTAHOBNeHNeM 3afaul. B meit
MOXHO DPOCTeANTD, KaK B3 (HAMOTOrNIecKOd MOmenu Boc-
TPAATHA BOIHUKAKT aJTOPUTMB ONO3HAHMA 06pa3doB, KaK sa-
nava ofydens (OpMYIHpyeTCR B YeTKHX MATCMATHUCCKHX
TepMHHAX, KAK OHa BUNBAETCA B TPaJUIHOHHBE 3889 MaTe-
MaTHYeC KO CTATHCTHUKM, KAKHEe HOBBI® HJeH OHA MOPOoKEAeT,
KaK CIOCOBCTBYET PellleH’Io 3a5ad IPaKTHKMN.

Bropas numusa orpaxacT BInAHNe 33JaTH 06yTIeHHA pac-
TO03HaBaHHIO 06])330]1 Ia pa3ByTHE annapara MaTeMaTHIeCKoHR
CTATMCTHKHU.  3fech MO#RO NDOCHeJUTH, KaK CHAadaxa
HCHONBIOBANHCH HBBECTHBIE MeTOAB CTAaTHCTHKH, K&K 3aTeM
00pasoBLBANNCH HOBHe IOHATUA, M, HAKOHCN, MOMHO YBH-
ReTh 'BANANME BTHX HOBLIX Hiedl Ha PasBATHe TPagMIJHOHIEIX
FAaNpaBieHNl ACCNefOBAHME B CTATHCTHEKE,
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Tpersa AUENA 0TpPaKAET PA3BATHE KOHCTPYKTHBEHX Hued
mocTpoeHnaA anropursos. CHavaja 3To GHTM HeKOTODHE 3B-
PHCTHYECKUE NPONEAYDPL, eAHHCTBOHHHM OGOCHOBAaHMEM KO-
TOPBIX 6BIIa CCEITKA HA amaxoruaw ¢ dmauo.vloru\lecl(mm MO-
AelsAMA BOCOPHATAA, 3aTeM 3TO 36424 pa3nuYEbe METOAH IO~
CTPOEHAA Da3feNANMAX NoBepxHocTedl M, HaKomem, 3T0 —-
MeTORH BH6OPA 3KCTPEMANBHEIX HOQNPOCTPAHCTE M IOCTPOe-
HAA HA HAX DPasJHYHHX Deilanmux IpaBHmd.

B momorpadmn Ram® oTpamesue Bee TPH JHAMH pa3Bm-
a5 Teoprn. Ileppas IMENA CKOHLEHTPHPOBAHA B OCHOBHOM B
TOepBOf YACTH KIHAE — ¢2JieMeHTADHAS TeOPHA», BTOPAA —
BO BTOPOH acTh — «CTarMoTHYECKHe OCHOBH TEOPHE» T
TpeTbs — B TpeTheit wacrw kuurm — «MeTogH mocTpoemmm
pasnenanmux HOBS]JXHOCTE]"‘JL

Tleppas 9acTh KHMIK HOCHT CPABHMTENBHO AJNOMEHTAPHHI
xapaxrep. B meil ocHOBHOE yuop cfienan Ha BManokeRHe Epeit
CTATHCTAYECKOR TeOPHH 00YYemEMA DPAcHO3HAaBAHAW 06pa3on.
JltA aTemus aT0H 9acTA KEAMH JOCTATOYHO 3HAHUA MAaTEMATH-
KE B 00'5eMo Kypca BTysa.

Uremue Bropoii gacT KAKE TPeGyeT 3HAHMA OCHOB TEOPAR
BePOATHOCTSH B 06BeMe YHHBEDCHTETCKOrO Kypca M mpeamo-
JaraeT M3RECTHYIO MATeMaTHUCCKYI0 KYJAbTYPY.

Tperss TacTb KHATH NOCBAMEHA H3NOKEEHIO IPYLIEL aJ-
TOPETMOB, OCHOBAHHLX HA Merofe 060fmeHHOro mOpTpera.
Ona Hawmcana Tak, TT06H ee MOMJIH HCHIOAB3OBATH TATATENH,
Oesb KOTOPHX BHODATh M 3aHPOrpaMMAPOBATH HYMKHELI HM
aaropurM ofyuenus,

Kunra nn B Koeil Mepe Ho npaferca 0630poM TEOPHE 06y-
HeHEA PacnoanaBasuio 06paszos. B meil, cHIBHO CKasmBaKT-
CA HaYIRKE HHTOpPeCH H MpHcTpacTus asropos. Tem He Menes
MUl HafleeMCA, 9TQ OHA OKQKETCA HHTEPeCHOE H moiesmoR
YATaTelIo,

Aemopn

S—

Yacre nepsas
-

ITEMEHTAPHAA TEOPHA

~

B smo® wacmu xrueu sadaue obynenus pacnosnasanui 06-
Pas08 paccuampueaemcs ¢ MoKy IPENUL RPOGACHB MEHIMU-~
FQHUL CPedHE20 pUCKE DAL CREQUAIBHBE Kaaccos ByHKYRE
nomepu.

B cospemennoii cmamucmuxe cywecmeyiom mpu nymu mi-
HuMuIAYUU Cpedre2o pucka.

Hepenit nymo cessan ¢ 6ocomanosrenten gynxyun pacnpe-
Jeaenus sepoamwocmed, emopo — ¢ opeanusayuel pexyp-
PeRMHOI RPOYedYPeL NOUCKA PeMERUR & mpemutt — ¢ memoda-
ML HUHUMUIGRRY IMNUPUNECKO20 pUcke. Bdecy nokasano, xax
Baaexo noncrio npodeunymuca ¢ pewenun sadavu oGyvenus pac-
rosnasanuio, caedyr no xawdomny ua emuz nanpasienui, u K
KQKUM KORCTPYRMUGHUM aazopumsmar, ony npuscodam. Ha-
xowey, sdeco paccuompen ewge 0dur semod MUHLMUSAYUY PUuc-
K@ — Memod Yrnopadouennoll MUKIMUIAYUY U NOAYUEHDL COOM-
CEMCMEYIOWUE AAZOPUMME. PACTLOSHASAHUA.

B saxawvenue smodl wacmu npusedens npusepn npusene-
Hus xemodos obyuenua it pewenus 3adad npaxmMuKu.
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HEPCEHNTPOH PO3EHBIATTA

§ 1. ®exomen mocnpnaTHA

I/ISHGCTHD, 9TO 9eJI0BEK, CTAJIKHBAACH C HOBHIMHA ABJeHAA-
MH AJM NPeMEeTaMH, 0YeHb 1acTO HX Y3HACT, T. 6. 6e3 0cofsx
3aTPyAHeHUA OTHOCHT K TOMY HJIH MHOMY LOHATAKX (Kiac-
cy). Tak, BUepssle yBHAeR JNOMALs HEZHAKNMOA MACTH
MAR cofaKky HeofMYHOH NOpONbL, dUeloBeK ' OHpeeNserT
B IOX y/Ke H3BeCTHHX eMYy KABOTHEIX. Yeromex Momer
GHTATH PYKONMCH, HAMCAHHLI® Pa3HBIMH JIOALMHE, XOTA Ka-
MHE DogepK mMeet ¢cBon ocofernoctn. Kasjimi w3 mac Terxo
Y3HaeT CBOMX SHAKOMLIX, [a)<e €CJIH OHM H3MEHIIH IpPHIECKY
HIM OfeHAY. JTa 0COGRHHOCTD TeNOBeKa HAZHBALTCH deuone-
HOM BOCHDMATHA,

Deromen BOCIPHATHEA IPOABIALTCA BO ReeX cepax Temo-
BEYECKOit ACATONBLHOCTH, A MEOTHE AP ODECCHH CHABAHH MGKILIO-
GATONBHO ¢ YMEHMEM IPABAILHO KNACCRGUIMPOBATE CUTYALTH,
Tax Bpaun yMelT AMArHOCTMPOBATH 3afo0JeBamnus, sKcIep-
THI-KPEMHAHATHCTH PpasnnganT CXOJHLIe HOYePKH, ap-
XeOI0rH YCTAHABNABAKOT NPUHAIOKIOCTh HalileHHEIX Opea-~
MeToB onpe)’(eneﬁﬂoﬁ 9moXe, Te0NOrH 10 KOCBEeHHBIM JlaH-
HEIM OLPeAessioT XapaKrep MeCTOPOKICHMA O T. A.

Bewony apeck mpospasercs ymenme 9enopeka NpaBMABLO
OTHOCHTD HaGaAaeME 06'bEKT K TOMY MW HHOMY HONATHI,
K TOMY MJIM HHOMY KITaccy.

UemoseX yMeeT BHpaGaTHBATH Ha OCHOBE ODHTA } HOBHE
DOHATHA, 06YyIaTHCHA HOBOH CHCTeMe KiacCHPHUKAIKH.

CymeeTByoT Ba PasIHWIEIX METOAA ODYVEHWA: OIMK M3
BUX — ofmAcHenme, ApYrol, Golee UHTEpecHKl, — ofydenne
Ha npumepax. Ilepshii Meton npeamonaraer CyIecTsoBaHHEe
AOCTATOYHO NPOCTHIX OpaBUI, NPOCTEHX HACTONABKO, ITO HX

§ 2. GUBHOJOTHYECKAA MOAENDL BOCHPHATHA 17

MORHO H3JNMKATL TaK, ‘lTDﬁH, neﬁomyn coo6paauo DTHM
TpaBHIAM, KaKAH pas woaytaTh Tpelyemeri peayabTar.
Onuako BO MHOTRX CHAYIagX YyUTedb, MPOBONAMIMI
ofyqenue, He MOMET CHOPMYINPOBATE MPABIIO0, N0 KOTO-
pomy oOH JelicTByer, H TOrfa nepBRii cnocof obysenms
HeNPUMEHHM ¥ ofydcHHe NpOBOXAT Ha npnMepax. Tak,
HOIb3A YKABATH WOTKMX NPABIIL A TAKOTO, Kazanoch Ol
TOpoCTOro Caydas, KAk pasIHICH®e PYKOUBCHHIX BKﬂKO]};

B yroM cayyae npm 06yMeHUH TONB3YIOTCS BTOPHM Me-
TopoM. OByqaomenycs IOKasHBA0T PYROMNCHLIC BHAKY X G006~
AT, KAKHE DTO GYKBH, T. 6. K KAKHM KAACCAM JaHHLIO 3HAKE
oTHOCATCA. B peayapraTe y yueHHKa BHPAGATHBAWTCA HYH-
HBI¢ OOHATAA, OH HpﬂOGpeTaeT YMeHH® ApaBUJIbHO OTHOCHTE
KaMyIo HORYI0 6YKBY X ToMY WIu miomy xsaccy. Toumo Tar
e CTYACHTOB-MeIWKOB Y9aT NHArHOCTHPOBATE 3afoienanui.

Bo3MOMHOCTS HCIOJIB30BAHHA TAKOTO MeToAa oﬁyqex-m}l
oOpefielfercA 3aM0KeHHHM B WeldOReKe BHYTPeHIHEM Mexa-
HH3MOM TOCTDOELMS UPABHIA, TMO3BOIAIOIMETO PaclnosnaBaTh
HYXIbBe TIOHATHA,

§ 2. dnsuonorngecKas MOJeNE BOCHPHHTHA

B 1957 rony amepmkanckmit dusuomor @. Poserbmarr
NPeANPHHAT TIOUMTKY TCXIHYECKH PealM30BaTh {A3MONOTH-
HeCKYIo Mofle1b BocOpaaTi. OH HCX ORI H3 NPCATONOKEH A,
9T BOCIIPUATME OCYMECTRISETCH ceThio weitponos. Goraacno
pacmpocTpaHenwoll M HanGotec mpocToif Mogemu Heiipoma
(Monert Max-amora —

Ilurca), neiipon — ato xep- S 4

BIasf KAETKA, KOTOPAsa HMe-
€T HCCKOJBKO BXOA0B —
Nen[PETOB H OfMH BEIXOJK ~
axcor. Bxopu Gupaior ar6o
Bo3bysaomume, anfo Top-
moaamue. Heitpor Bo3Gyk-
JlaeTcA B NOCKiaeT UMIIYIb-
CHI B TOM CIy9ae, eCAH THCIO0
CHTHa/J0B, OpHINGZIUAX IO
BO3BYRAAOMUM BX0AAM, DPEBOCX OMUT TUCIO CHTHAJTIOB, IPH-
TMeAINX T TOPMOZAMUM BX0faM Hefipoua, Mofess nocopms-
THMA COCTOHT H3 PCIEATOPHOTO CI0A S, cosi Ipeofpasyiomux
HelipoHOB A M cJos pearmpyomux Heitponos R (pue. 1).

EHE RO TERA
Qrazna Nlenwse

WHRTHTYTA P05/ 8 Y APABAEKES)
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Buemnee pasapasenne BOCOPHMIIBMASTCA DeNeOTODaMH.
Kaselil penenrop cBAaH ¢ OAHAM MJIA HECKOABKEMH Heif-
POHaMK TPeoGpasywero caos, IPM 3TOM Kajbll HeApoH
Opeofpasyomero CI0A M®KeT GHTh CBA3aH ¢ HECKOIbKMME
PELEOTOpaMH.

Brixoast mpeofpasyomux (accOnHATHEHEIX) Heitpoos B
CBOI0 OUEPEAb COSMURMIOTCS ¢ BXOXAMH HOHPOHOB TpeTbEro
citost. Helipousl a10ro ciof — peardpyiomme — Toke HMEOT
HECKONLKO BXOAO0B (IeH/(PHTOB) H OUMH BHXOX (aKCON), KOTO-
putil Bo36GyRIAaeTCA, €CHH CYyMMapHasA BeAUYAHA BXOAMBIX CHI-
HI0B IPeBOCXOAAT mopor cpabarwBamms. Ho B oramane or
HeﬁpOHOB BTOPOTO CJ0A, TAe CYMMEPYHTCA CHFHAJLL ¢ OQHUM
X TeM e Koa@@UIHeHTOM YCHIeHNA (HO, BOBMOKHO, Pa3HHMHE
BHAKAMM), AJAA PEATHPYIOMNX HeHPOHOB KOdPPMIAGHTH CYM-
MHAPORAHHA PAa3MMIHH N0 BeJHYMIES H, BO3MOKHO, OO 3HAKY.

Kagplii peLentop MoMeT HaXOMUTLCA B OGHOM H3 [BYX
COCTOAHWMA: BO3Gy/KOeHHOM HIE HeBo30yiaeHHOM. B 3asmck-
MOCTH OT XapaKTepa BHeNIHErO Pa3ApPakeHHd B PeLeNTOpHOM
cioe 06pasyeTcs TOT WIK HHOHE GyKeT HMOYIECOB, KOTOPHIA,
PaCHpPOCTPARAACH IO HOPBHEIM HYTAM, JOCTHIAET CIOA Ipeot-
pasynImux neﬁpouon. 3}1005 B COOTBETCTBHH C ﬁyKeTDM opHa-
WeqUIEX EMIOYALCOB ofpasyeTcsa §YKeT MMOYIRCOR BTOPOLo
CJIOS, KOTOPHI MOCTYNAET HAa BXOAH PearupylomuX Hei{poHos.

Bocopnarue kakoro-amo 06neKra OIpelelNAeTcd BO3~
Gy genneM COOTBETCTBYIOINETO Hefpoxa TPeThero ClIod, IpH-
qeM Pa3NATHEIM GYKeTaM HMIYIHCOB PELENTOPHOLO CIOS MO~
#eT COOTBETCTBOBATH anﬁym}leune OJIHOTO B TOTO JK© pearu-
pyomero Hefipora. ['MioTesa Kak Pas ¥ COCTOHT B TOM, UTO
Koa@uIMenTs yCHJIEHAA pPearMpylomero Hefipora momofpa-
HH TaK, 9TO6L B CIYy4Yae, KOrja 00LeKTEH IPHHALIEMHAT K 01~
HOMY K/acCy, OTBEYAIOmAe MM GyKeTsl MMUYALCOB BO3GYIHK-
fannm 6Bl OQME H TOT ke HelipoH pearupyiomero cxod. Hanpu-
mep, HaGNoAaf KaKo#-HAOYb TpeaMeT B PA3HBIX PaKypeax,
WONOBEK OTOMKASCTBJIACT YBUOEHHOE, TAK KaK Ka)KILA pas Ha
PA3JIHYHEIG RHOMHAS PadfipaxdieHHA pearuipyeT OJHH M TOT e
HefipOX, OTBETCIBEHHHH 5a Y3HABAHHE DTOr0 NDE/METa.

Cpenur orpomaoro wmcaa (nopsgka 10%°) meiiporos wemno-
BeKa, oﬁecue‘mnammnx BOCOPHATHE, JAIIE HEKOTOpasd 9acTh
3aHATA CHOPMUPOBAHHEIME yike NOHATHAMM, ADYTAA CHYKHT
pitat: OﬁpaBOBaHHH HOBHREX. 'Dopnmposaune HOBOT0 IOHATHAH,
O CYWECTBY, BAKMIOUAETCA B YOTaROBIGHRE Koaddunmenton
YCHAeHEA pearnpyomero Hefipoma. ITpomece yoramopiremms

§ 3. TEXHHGECKAA MONEDb. NEPCENTPOH 19

KODDPHOHMEHTOR YCHUCURA PearMpyOMuX HeitpolloB B cxeMe
onucBaerca PoaenGraarTon B TepMHHAX HOOIAPEHAA W HAaKa-
BaHMA.

Tlpeanonoxun, 9To NoABHACH GyKeT HMIYJIBCOB, COOTBET-
cTRyIOmuE pHoRb BrpabarsiBaeMony nomATHio. Ecak npu ero
NOABNEBHN Wy/KHLE pearApylomuil Hefipon He BOaGyRMACA
(opmmepmuil curHai He OTHeceH K AaHHOMY HOHATHIO), TO
pearmpylomui Heiipon «urpadyeics»: ro>dEHIMEHTL yeute-
HHAS TOX ero BXO0/10B, 10 KOTOPLIM IIPOXOIHJ MMIYABC, YBEJH-
anBaoTCA Ha esMHEUNY. Ecnn HepoH HPaRAABHO pearuposax
Ha NpHMeAmAe UMOYJIBCH, TO kKoaduuMenTs YCHIEHHA He
MenAwTCA. BCJM e OKaskeTcs, ITo HOKOTOPhk HaGop CATHA-
0B 6yReT omMGOTI0 OTHECEH K JIAHHOMY KOHATHIO, TO Eefipoi
ToME ¢TPAGYCTCAP: B DTOM ciAyTae KoodGAmHEHTH YCATOHNA
TeX BXO0B, 10 KOTOPEIM MpPRIIeN HMUYIEC, YMEHBWAKTCA Ha
epnanny. Taxas Mome/b BOCOPHATHA DPOCTa H MOeT OHTE
peaxn3oBaHa Ha OJIHOPOJNEX DIEMEHTAX — IOPOTOBHX dJe-
MeHTAX.

§ 3. Texumueckan momens. [lepcentpon

TloporonsM HABHBAETCH »JEMeNT, HMejomuli 1 BXOHOB:
zt, 2", M OJHH BHIXO[ y, IpWYeM CUTHAJL Ha BHIXOJIe } MO~
JeT IPUHEMATE TOXBKO ABa sHauewns, 0 i 1, W ¢cpA3an € BXO-
mamm 2%, ..., 2" COOTHOUIEHHEM

1, ecam Z Azt > Ao,
=1

y= (1)

"
0, ecam Z Mzt < Aoy
1

rae Ay, oo, Ay — KODOORIFMEHTE YORTERHA CHTHALOB ', ...
.., %", a Ao — BeJUYHMHA IOPOTa cpaGaTHBAHAA diEMeHTA.
Mopensio npeofpasyomero efipona MOMKeT CEYIKHTD ITO-
POTOBEIA amemenT, ¥ Kotoporo Ay = - 1, a Mozeasio pearn-
pylomero Hefipona COyKHT TOPOTOBHLE BIGMEHT, ¥ KOTOPOro
koa@PuEERTH A — HEKOTOPHE HACTpaUBAGMBE THCILA.
TexHAUeCKYI0 Mofeb 3PATENBHOT0 aHamaaropa Posent-
JaTT HA@BaX UePCeNTPOREOM (OT CJ0BA (UePCeHNAHY —
pocnpmarde), [lepsmfi, peneuropEni caof § momean
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PogenGrarra cocros ns uaGopa 400 foroanementos, RoToprte
ofipasosuiBaiu woms penentopos (20 X 20}, Curuan ¢ dporosre-
MERTOB TOCTYIAN HA BXOMH OPOrOBHIX HIEMCHTOB— HeffpoROn
npeoGpasywomero caon (aiementos 4). Beero » mogenn Po-
senGrarra Gro 512 axementor. Kaxpmil axestent A mmes 10
BXOZOB, KOTOPHIE CAYSaiinkM 06pasoM BLLIM COAMHEHD! C pe-
nenropamt — doToameMenTanmi. Ilo10BHHA BX0Z0B CUATATIACK
TOPMOZAAME B HMena Koapdunnent younenns — 1, a apyras
LONORANA — BO3GYIMAIOUINME ¢ KoaddrIgenTOM yormnenns 1.
ilopor cpafatLiBanms HelipoHa IPRHEMAICA DaBHHIM HYXO.
Hakomem, cHrHaJ sl ¢ BHXOLOB aileMeRTOB A mocTymamM Ha
BXOJ PearnpyIomero Ielipora — sxaementa R {cm. pme. 1).

Tepcentpon mpefnasuavascs Gis PaGOTH B RBYX pexH-
Max: B peskmMe 0GYdeHNA N B PesKIMe SKCIUIYaTanuH. B pessu-
Me 06yJeHHA y MePCenTpoHa IO OTMUCAHHOMY BHNIe TPHH-
1Moy BHpaGaTLBANNCE BeNHIMHE Koaddumuentos Ay, ..., A,
pearapylonux yefiponos. B xome sKemiyaTauun Depcentpon
KIaCCHOUIUPOBAI IPE/UbABIEHHLE eMy CHTYATIMH: OCIH BO3-
Gyparcst p-ii pearHPYoOULME seMenT U He Bo3GYKHATHCEH
ocTanbHLe R-3MEMEHTH, TO CHTYaH OTHOCHIACH K p-MY
KAaccy. OTa MAlINHA, MOIYIMBIIAR Hadnanue «Mapk-1», Grna
cosmana A 3KCHePHMCHTAJBHON [POBEPKH CNOCOGHOCTH
Tepcentpona 06pa3oBLIBaTh MOHATHA.

§ 4. Marematuveckan mopenn

Tonpnense MamwMEH, c11oco6HON 06Pa3OBMBATE HOBHE 10- |

HATHA, OKa3alloCh UPe3BLITafH0 WHTEPCCHHIM He TOXBKO AN
(HBHOMOTOB, HO I A NpegcTaBUTCIeH NpYTux ofnacteil 3Ha-
MUl H B OePBYIO 09epefb AIA MaTeMaTnKoB. Bek Kak TOIBKO
cTana sAcHa cxeMa Gymymeil axCOepAMenTANBHON YCTAHOBKH,
IepCeNTPOH HepecTaln GBITL TONBKO TEXHNYECKAM AHAJNOTOM
(UBNOIOTNILCKOr0 PEHOMERA, OH CTAX MATEMATHICCKOH Mo-
AeJBI0 MIPOIECCa BOCHPHATHA.

Oupepenerne sakona 06pagoBanma HOBOTO IOHATAA — BLI-
paGoTka Ko3(hPHIHERTOB YCHZEHHS KaKAO0TO H3 BIEMEHTOB
R — o3natano sajanue auropiTMa, Pemalomero HeKOTOPYIO
dopuanrryw sagauy.

Wnen nepcenrpona 6ria oCyMecTRIENA TEXMKIECKU B Ma-
umne «Mapr-1», Opsaxo ars MojleMpoBaRAA IPONECCA BOC-
OPUATHA BOBCE HeT }[EOSXOH“MOCTE CTPOMTH CIeI(HAIBHYIO Ma-
mmry. Cxema mepcentpona Jerko peannsyerea na 1[BM, no-

§ 4. MATEMATHUECKAS MONEID 21

CTATOYIIO HANMCATH COOTBSTCTBYIOMYI0 MporpaMMy. B mame-
neiimen H3YYeHHE d}cnouena BOCIPHATHA OOMJIO0 MO MYTH MO~
JeMIpOBaHES 06y IalMuXca MamEHd cpeacTeamz LIBM, 1. e.
Mo HyTH CO3JAHYA O6YYARIUXCA MPOrpaMM.

O6paTnMCA K MaTCMATHICCKOH MOje/H TepceliTpoHa:

1. B penentopson mome 06pasyercs cACHAN, COOTRETCTBY-
IOHHMA BHEMIEeMY pa3fpaKHETeTI0, KOTOPHE Maofpamaerca
HEKOTODPHM BeXTOpOM z. Posenflatr orMeuaeT, 4T0 Rampioe
HOPBHOG OKOHJAHNE HePeAaeT A0CTATOYHO MPOCTOH CUTHAN —
RGO MOCHTAET HMIYIBC, IEG0 He TIOCKUTAET ero. Jro 03HATA~
8T, UTD REKTOD & 6]{]Iapl!l>lﬁ, T. €, ero KOOPAHHATH MOTYT OpH-
HHUMaTh TOABKO ABa sHadenmA: O m 1.

2. ByKer AMOYJIbCOB PAcIpOSTPAlACTCA [0 TEX TOP, MOKa
€ OMOWBHY lleﬁpOHDB BTOPOFO C10A He 6y}19T HDSOSPQZOHBH B
HOBLIT 6yKeT WMIYIBCOB (BuHADHHIL BeKTOp Z Hpeobpasyercs
1 Gumapuuit BexTop y). Posenbiarr yTounser xapaktep mpe-
ofpasosanuit y = f (z):

a) mpeofpagoBante 0CYECTBIACTCR MOPOTOBHMEA BIOMEH-
TaMH;

§) BXOpH OPeofp.3YIOMMX HOPOTOBHIX BJIEMEHTOR COGM-
HeHK C pemelnTopaMi CAydaliHO.

3. C‘IHTAETCB, HTO OepcenTpor OTHOCHT BXOJIU[Oﬁ BEKTOP X
P-My NOHATHIO, €cHH Bo3GyxaaeTca p-if pearupyomuii Heiipox
R He BO30YMAA0TCA NPYrEe pearupylomue meiipous. Mop-
MaJBIIo 9TO OBHATAET, YTO KA Bexropa ¥ = (', ..., ¥™) Bbl-
TONHAETCA CHCTEMA HEPABEHCTB:

DA >0, D My<0 maa moox t<=p.

: . t
B 9THX MCDABOHCTBAX Ay, ...y Im

Hu {-ro peat¥pymmero meiipona.

4. MopuApoBanne nousATHI B cxeMe PosendiaTra ¢BoguTcH
K 06pasosaun Koap§AIHenToB (BeCOB) KayKIoro U3 aIeMeH-
tos R. [lponesypa nocrpoenus pecoB aiemenTon R Tarosa.

TIycTh K MAHOOMY MOMEHTY CYMIECTBYIOT HOKOTOpL® Beca
anementos R m A%, ..., Al Beca p-ro anemenra R,. B moment
BPEMEHH T LA KAacCRPHKALIM Ha BXOJ MePCeUTpOoRa MOCTy-
HaeT CHrEAN, OUMCHBAeME BEKTOPOM Z:;. BeKTop z; MOmer

— KO0apHIMeHTH yeriae-
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160 COOTRETCTBOBATE MOHATHIO p, JHGO Te COOTBETCTBOBATH
emy. PacomotpEm ofa stiX caydas,

Gnywaii meprwuit. Bertop z coornerctayer mo-
usarmio p. Torna upasmusmolt peakumeit snemenra Ry, na car-

Hall  KOMKHO GHTh BO3BYMIeNHe, T. 6. JOIKHO BHIOMHATE-
¢ HePABEHCTDBO

DI APy >0,
=1

Ecam peca anementa R, 06ecneanpalor TpapRALRYI0 Peak-
OO HA BEKTOD %, T0 OHIt He MeHsA0TeA. Ecin xe peca me ofec-

M IMBAIT IPABMIBHON PEAKIINH DIeMeHTA Ry, T. 0. OHE TAKO- \_

BH, UTO

2 My <0,
1

TO Beca daeMenta I, WIMERAKNTCA Ko NpaBEXY
AP (mosoe) = AP (crapoe) + 3t (i = 1, 2, ..., m).
Cunysa#t B7opoil. Bexrop z He cooTBeTcTBYyeT Io-

nartio p. Torpa anemert R, me fomsen BosGymuThes, T. e.
LONKEO BHUOIMUTECA HEPAREHCTBO

DIy 0,
1

Ecun Beca amementa R, ofccuednsalor IpaBiiBEYI0 peax-
LU0 aTOTO 3AeMeHTa Ha BeKTOD &, TO ORM He MEHAKTCA. ECJIE
e peca anementa Hp, me ofecledmpaloT UpPABHABHOE peax-
ouH, T, €.

m
2 My >0,
1
To Beca A, ..., Mh mamensotcs mo mpasmay

M (mopoe) = AP (ctapoe) — ! (i =1, 2, ..., m).

Tlpn ofydennn ananormuEo MCHAIOTCA BeCa BoeX IGMEHTOB
R mepcenrpona.

§ 5. OBOBIIEHHAA MATEMATHYIECKAS MOJEJh 23

§ 5. Otolmienas MATEMATHUCCRAA MONEID

O. PozenfratT HafeANCH, YTO er0 NEPCEOTPOH MOARTAPY-
or CYIOCTBOHMEIC UePTEI YeJ0BEYECKOr0 BOCIPHATAA, B 0CO-
GeHHOCTH BOCOPUATHA 3PHTEABENX 06pasos. On mosaraln, uro
HepCelTPOH JIETKO MOMHO GymeT o0yunNTh ysHaBAHN ONHOCO
H TOTO e K30l paXKeun st He3aBHCHMO 0T MacmTaba usobpase-
HMA, CYIIECTBEHHbIX CABKIOB €r0 B PenenTOPHOM lioke H gpy-
rax npeobpasopaHmi, IPA KOTOPHY Y 0BEX OTHOCHT H30Gpa-
JKeHHe K OIROMY M TOMY 3Ke HOBATHIO. MUBIME cIoBaMI, Ipen-
moXxaraxoch, UTO IepcentpoR GyieT YsHABATH ITPEeMETH
HHBAPHAHTLO N0 OTHOIISIIKIO K OOpeJeJeHBBIM IpyIOaM IOpe-
ofpazosanmif.

B neficTBUTONHHOCTI 5e TEOPETHILCKIL I DKCITe PHMEHTAT b~
Hbe Mocaenopanus mepcentpona . Posenfiarta morazasmt
ero RecmocofHOCTh K TaKOMY 0606uleHHI0.

HOC.’IS}lOBﬂ.’"I BCEBO3MOMKIIBIE YCJAOMKIENHA CXeMbl Iep-
cenrpona. CTPORIHCE TePCEnTPONE ¢ GOIBIIAM TUCIOM Hel-
POHEHIX CJIOGH, HONYCKalach HaeTpoiika KoadduiuenTos yen-
JieHHA He TOJBKO Ha BEPXHEM CJOC, 110 H Ha l\'lpOMe?l(yTUquwlx
YPOBHAX, OPeIaTaloch BEOAUTH TepeKpecTHHE i ofpaTHbe
cBAIM.

TeoperugecKoe HcCAeLORAHHE TAKHX CNOMIEX NEPCENT-
POHHHX CXeM upe3BHYalino sarpyiuuTenbno. Ha mpaxroke
36 IPA PACUO3HaBARIM 3PHTENIBIEX 00Pa30B 3TH MOZENN OKa-
3aNHCh Man0dPeKTABHEMN, R KOHNG KOHIOB OT HMX DpULl-
JOCH OTKABATHLCA W MONTH APYIIM IyTeM.

OCHOBEH}I HIeA HOBOM0 HAOPABIEHUH COCTONT B TOM, ITO-
6L, OMHpaACh HA MIBECTHHE CBOHCTBA B3PHTENLIIBX 00paaos,
HaliTH TAKYI0 CHCTeMY DPHABAKOR MM, ofiee, TaKOH H3HK
omucaHnA H306parkenNa, KOTOPHe yike camu no cefe ofecme-
UHPAIOT HHBADHAHTIOCTE IO OTHOMEHHK K TpefyeMbM mpeod-
pasosamnaM. Takum o6pasoM, IPH MOCTPOEHHR off ydalomero-
CA YOTpOHCTBA BAKIANHBAIOTCA ANDHOPHHE CBENGHWA OTHO-
CHT@JNBHO TOr0, N0 KaKHM UMeHHO MPeoGpasoBaRUAM JOIIKHA
AOCTHTATBCH MHUBAPHANTIOCTE.

Ecnn npenmosomrs, 410 GASHONOrMIECKas MOLCAb Te10-
BOJECKOT0 BOCIPHATHA KEﬁCTBIITEJ’IhHO aBalorggna mepcenT-
POHY, TO CeAYeT HONYCTHTE, 4T CBA3K mpeobpasyiomux A-
DIGMOHTOB ¢ DEMENTOPAMH (a BEPOATICE, HECKOXBKMX CROEB
TAKUX BJIGMEBTOB) OTHIONS He Cﬂy‘laﬁﬂ]ﬂ, A DOCTPOEHBI HMeH-
HO Tar, 9To6HW ofecmeTnTh HOBOE OMNCAHMe M30BPaNKEHHS,
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cofiepiKamiee yie TpeGyemble MHBapuanth. MareMaTsizeckn
ar0 0BHataeT, uro mpeofpaszopanme

y =f()

TaKOBO, 9TO CPOH KOOPANLAT BKTOPA Y GCTh TaKMe, KOTOPHe
Ie MOHAIOTCH NpH ONPEJCHeHHHX LIPeofpasoBaHMAX BeK-
TOpa 7.

Boaumosxuo, 10 ves0Ber BOBCE W Ne YINTCA HAXOUTp HTA
HuBaprants. CocoGHOCTS HCHONB30BATL MX Rama eMy or
POM{IEHHA N 3AJMOKEOHA B (CXeMepd IPHATENIBHOTO aHaaH3aTOpa,
BOSHEKIIEro B HPOUECCo SBONMOMUA. Bo BeARoM caytae sKcme-
PHMEHTH ¢ NePCeNTPOHAMH, [Ae B TPOUECce O6YIeHHA BHIGIH-
panock u orobpamenne y = f (), He JOKA3AIN CIOCOGKOCTH
TepCenTpoHa K BHPAGOTKe TAKOTO DOJA WHBAPHAHTOR.

Ioarony, ocTapman B cTopowe BOIPaC 0 TOM, KaR YCTPOEHO
orofpaenie, GyneM pacCMATpEBaTh Golee ofmyio cxemy
nmepcenrpoua. Bygem canrare, uro mano HeROTOpoe mpeobipa-
sosamme y = f (x) AMM, B KoopamHaTHOH Gopme,

u = e (@) Syt = g ().

3pech & — BXoAHOH BEKTOD, COOTBEeTCTBYIOMAL UCX 0fIHOMY
omncamnio ofinekra. [lpeoSpasonanne f (z) orapur emy B coor-
BETCTBHE HCKOTOPOE HOBOe ONHCAREE y. JTo Ipeofpasoamme
BLIGEPAGTCA A0 HAYANA OBYUSHIA U MOMET GLTE LOCTPOSHO Ha
OCHOBARWH JM3BeCTHEIX CBefehUil 0 OpHpofe gammoll sapgawm,
pacmosEaBaHus.

Hoopauuars: sexropa y Temeps o o6men ciywae — meiter-
BHT@NLbHBIE WACIA, He ofasaTeabHo O srm 1

Ias npocroret 6yme cuntars, aro Pa3NEIAlOTCA BCErO ABa
sousrus. Torga MepcenTpos oTHECET BEKTOD & K meposy
TOHATHIO, €CJH BHOOJHBTCA HepaBeHCTBO

2 M (2) >0, (1.2)

2 B MPOTHBHOM CIyuae — KO BTOpOMY.
Takaf cXeMa HMeoT IIPOCTYIO TeOMETPHILCKYIO MHTepOpe-
Tanuio: B mpocrpancrse X 3ajaHa THIEPUOBePXHOCT

) (@) =0, w3

=1

§ 6. TEOPEMA HOBHUKOBA 25

KOTOpas [eAuT NPOCTPAICTRO Ha /(82 Doaynpocrparcra. Cau-
TABTCA, UTO BCJA BEKTOP & AAXOAUTCA IO OQHY CTOPOHY OT HO-
BEPXHOCTH (QTO 3HAYHT, YTO AA Hero BRHUOJHACTCH 1IePaBeH-
crBo (1.2)), To or cooTmeTeT-
BYeT MNOPBOMY LOHATHIO,
€CJIH Ke 0 PYTYK OT Hee
cropoRy, To BropoMy. Ta-
KWe THOePROREPXHOCTH Ha-
3BIBAOTCA  Pa3feAIRIMUMA
(prc. 2).

Jna o6pasosanun HOBO-
TO IOHATHA HAJI0 XOCTPOHTH
COOTBETCTBYIOILYI0 PA3IeN -
UIYI0O THIePIOBePXHOCTh.
Haspoff runepnosepXuoctH .
{1.3) mpocrpamcTBa X B mpocTpancTBe Y ¢ KOOpPIMIATaMEH
¥t =@ (2), ..., y"= 9, (¥) COOTBEICTBYCT THIEPIIOCKOCTD

m

Zz

Tizl>0

Pre. 2,

(.4)

BHDD,C}U‘!O npocTpancTBa Y nosponser 3aMeHATH PAacCMOT-
penmde pasjledA0UHAX ranepiosepxHocreil (1.3) pasgensomu-
Mu rrumepmrockoctamn (1.4). TloaToMy mpOCTPAHCTEO BEKTO-
PoB Y moayumsio Haspamie cupAMIAOmero. B cupamianmem
WPOCTPAHCTBO M3ydaeTcA caefyiomas cxema. Haxgomy o6m-
eKTY CTaBHTCA B COOTBETCTBME BeKTOp y = (y%,. .., y™). IroOT
BEKTOD OTHOCHTCA K IePBOMY KJIacCy, eC/IH OH JIeMAT 11O OHHY
CTOPOHY 0T PadgedAmmedl THIePMIOCKOCTH

m
2 Myt =0,
"
M KO BTOPOMY, @CJIH IO JPYTYIO.

§ 6. Teopema Hosmkosa

Ecrectsenno, uro meprmii e BOHpOC, KOTOPHH BOBHHK
NP H3y"YeHUI NepPCENTPOHA, — HACKONLKO sddexTasen mpen-
JAOMeHIE POBeHGJIaT’TOM AJITOPHATM HOCTPOEHHA DPasfeNAwn-
ingif FHOSPANOCKOCTH, T. €. BCOINa IH ¢ TOMOMBIO 3TOFO ANro-
puTMa MOMKET GHTE TOGTPOeHA THIIEPIIOCKOCTS, PA3feNA0man
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ABA MHOJKECTBA BeKTOPDJ Y v Ya B Fyy oeey Ty Homeuno,
HMeWTCA B BUAY CJayddaH, KOrja TaKaa TANEPINIOCKOCTD B
OPAHOANG CYMECTBYET.

B 1960 rony amepunanckmit yaensit A. Hosmxos HOKa3al,
9TO eCHU DOCABAORATENBHOCTD, COCTABNEHHYI H3 BCOX 6~
MEHTOB MHOKOCTB ¥y, ..., Ya H §y; -y §py OPOABABUTS Tep-
COLTPORY JIOCTATOTHOE THCILO Pas, TO OH, B KOHLe KOHIOB, pas-
JSIAT 66 (KOHESHO, eCilit Pas/eEHNe ¢ KOMOMBIO ANEPITOC-
KOCTH B IPUNIHIe BO3MOMNO0). TO YTBEPHICHHS OKA3ANOCH
FPOIBLMAREO BamHLM I PASBETHI TEOPHH 0GYIAKMEAXCA
mporpaMM. Wenonssopamusie pia ero JOKa3aTelBCTRA HOTIA-
THA OKa3adHCh MOJe3HEMH M OpH YCTaHOBREHWA 60!{99 TOH~-
XHX CBOHCTB aNropuTMOB 06yueHms, Pacemorpmy nx mox-
pobmee.

Vrsepmpenne Hosuxosa otmocutca x cay"an, Korga B
TPOCTPAHCTBe Y CYMECTBYOT FUICPILOCKOCTE, OpoxoaAman
qepes Hadamo KOOpIAHAT H Pas3fgelAnman ABA MHOMECTBA
BEKTOPOB ¥y, ...y o A ¥y, --., §py T- €. KOIJIA CYMECTBYOT TaKOK
BEKTOp A, YTO BEINOMIMITCA HePABEHCTBA

G A)>0,i=1,2,...,q
i A) <0, =1, 2 6, (1.5)
3peck MCTONb3ORANO 0f03HATCLHE

@ B = 2y,

(=1

Pacemorprm mmokecTso W, COCTOAMEe A3 BCBX BOKTOPOB

Yur -os Ya @ — §y, .oy — Fy. Torna cacrema nepasemcrs (1.5)
OpuMeT BHJ

(g, A) > 0 mus Beex y = W.
Ecnu ofoanauuts

A) =
it;lﬂm() Por

70 YCNOBHE DAINSTUMOCTH BEKTOPOB ¥y, .., ¥g H §y, ..., 7n
MONeT GLTD GOPMATBHO BEIPAsKEHO TAK: >0

§ 8. TROPEMA HOBHKOBA 27

Benuange p, MoxeT GHTH faHa CACAYIOMAA [EOMETPAISC-
Kag garepnperannd. [Iycrs, Kak ma pac. 3, MEOXKECTBO BEKTO-
poB {y} 06o3HAYEHO KDECTHRAMH, A MHOKECTBO BEKTOPOB {i}
KDY)KKaMH. YTBepiK/JeHHEe O TOM, UTO [Ea MIOMECTBA BEKTO-
POB PA3ACHUMEI TEIEPINOCKOCTRIO, HPOX oAl depes HATaX 0
KOOPAHEAT, SKBHBAJENTIO TOMY, ITO BHIUYKJAA 06ONOTKZ
BEKTOPOB Yy, +.vs Yar — Juv oos — Jb
He COAPPIKUT HYIA WM, YTO TO Ke
©amoe, PacCTOAHME 0T HAYAIA KOOP-
JMHAT [0 BHOYKIOHE 060K0YRE MHEO-
wecTBa W ornmuno or myan ¥). Be-
JIMMMEA Py KAK Pad K PaBHA PACCTO-
RHAI OT BHIYKIOH 06omousn MHO-
wecTea W o Hadala KOODAHHAT.

OcofeREOCTS aATOPHTMa Tepcen-
TPORA, COCTOAMAA B TOM, 9TO pas-
AelAKMAaR THOEPHA0CKOCTE DPOX0-
RET 9epes Havalo KOODIHHAT, He
ABJABTCA CePBO3UBIM OrPaHUTEHNOM Prme. 2.
TPH DOCTPORHEN NPOM3BOIBHOL pas-

AenAmed THIePIIOCKOCTH (B TOM

uKCAe M He TPOXojAlledl dYepes Havaxo Koopmmuar). Eemm
RIA pasieNennA KIaccoB HeoGXOmuMa HOePTIOCKOCTD, He
TpOXoxAmAad 9epe3 HAUalo KOOPAHHAT, TO JOCTATOUHO PAc-
MHEPATB UPOCTPaHcTBO Y, H0GaBHB K BEKTOPAM ¥y, ..., Yo
Fyy +oos [y ©ME ONHY KOOPAHHATY H LONOMEATH ee PaBHOW 1.
Torga HeTPYQHO BEAETH, YTO B HOBOM IPOCTPAHCTES MHOMKC-
CTBA Dasf@NAMLl IHIEPINIOCKOCTHI0, NPOXOfAme deped Ha-
"ano xoopaumar. MTak, mycrh paccTOAHHE OT Hadaka K0Op-
HOHHAT A0 BHHyK.’IOﬁ 060M0YKI  MHQ@IKECTBA W ornmgso OT
HYJIA B PAaBHO 03, @ pAaCCTOMHHME OT HATaJAa KOOpPAHHAT A0
KOHIA CaMOTo JaJleKOT0 BeKTOPa ATOTO MHOMeCTBA PaBHo D.

Torpa, Kak mokasan HopmKon, mOCIe MHOCOKDaTHOTO
TpefbABNEHEA 06YHalomed MOCIe/0BATENLEOCTH, COCTABIOH-
HOit B3 peMenTOB MHMKecTB {y} u {§}, Gymer nposeneno He

[

0BHATAGT MEAYI0 YacTh IHCEA a).

Gonee k=[£] HenpasieHnii  kKoaddunmentos (cmmpon [a]

*) Bunysaoll 0604enoli snoncecman  HASHBASTCA MUFSIMATBHOS
BHIYKII08 MHOMECTBO, COfepIKANGE OTH dMeHeHTH. B CBOIO 0Tepeds
CUNYKASLIM  MHONCCCMEOM HAIMIBACTCA MEOMKECTRO, KOTOPOS RAPARY
€ MIOBHMH [IBYMS TOTKAMHE COXGPHHT OTDEROK TX CORTUMATODYEL.
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§ 7. Rowasatennctso Teopemn: Hosuwmona

Ioxaxenm teopemy Hosmkopa B Ieckoasko Gouce ofmeit
dopmyanposxe.

Teopema 1.1. Tycms Bana npoussossras Geckonenas ozpa-
HUNEHNKAS. 1O MoBYaio N0CAe08AMEAbHOCIE BEKMOPOS Iy, ...
ooy Yio ooy RpuRadaenangus mroscecmonn {y} u {F). Myemo
CYMECMEYET SUREPNIOCKOCN, NPOLOIAYAR 46PET HAUAAD KOOD-
dunam u pasdeasioupas wnowcecmea {y} u {F}, m. e. cyyecm-
syem edunnunuil eexmop A* maxow, wmo

(s, A*) > po Bar acez yr = {y},

(W5 A*) < — po Bas acex y; = (i)

sup _ |y|=D<oo.
v={yl Ui}

u

Tozda npu ucnoassosaruw mepcenmponnoits npoyedypu
nOCMPOEHRs pasdeaniotell ZUNEPRAOCKOCTIL ¢ HANAALHBLAY Be-
canu R-pacuenma, pasusimu wyaw, wucao ucnpaesenni owwn-
6ox ne npeesotidem wucaa

= [5]
Py

9ra TeopeMa yIBepmaer, uTo ecam CYMECTBYST THUREp-
LI0CKOCTR, pasfelAnman MuokecTsa {y} i {F}, To mepcemr-
POH TOCTO KOHEYHOro YHC/Ia HCHPABAeHN OMHGOK HOCTPOUT
DasfeJAnUYI0 THOSPIIOCKOCT (KoTopas GesomnGotno 6y-
JIeT AeNHUTh Bech GCCKOHeUHBIH OCTABIIMICA XBOCT nocierona-
TeNLHOCTH).

JlokasatTensbcrno Paccmorpum moByle mocaeno-
BATEALHOCTS Jy, ...y Jy, ..., KOTODAS OTAHUALTCH OT HCXO/HOM
TOJLKO TeM, ¥TO BEKTOPH y;, NPHHANeKAlHe {J}, 3aMeHeHEl
Ha — ¥;. Torga paBoTa mepcenTpoma MomeT GLITH ommcama
Tar. O6osznadum wepes A, BOKTOpP, KOODJHHATAMH KOTOPOTO
ABJMATCA Beca H’E)JleMeHTr’.\ oocsie IpocMoTpa i uneHOB mOCIe-
MOBATEABHOCTH.

Ecan osepenmoit sexrop omosuaetca TPaRHABHO, T. €.

(T B > 0,

§ 7. NOKABATEILCTRO TEOPEMBI HOBUKOBA 20

TO H3MEHEHHH l!aCTpOﬁKl/l He UpOUCXONHT, T. €.
Ay = Ay
Ecnu e npousomia onmbra, T. e.
Gy 80 <0, (1.6)
TPON3BOTHTCA HCHpPaBICHUe:
’ Apg = My 4+ e
Havanpnuit Bexrop A, = 0.

OuennM MoEyab BeKTOpa A, mocae k uenpasrennit. Ecnn
B MoMeHT { 4 1 mpoMsomIo HCmpaBJeHHE, TO

PAig 2= 1A 1% 4 2 @rn D) + THen 12

Yuurnsaa (1.6), a Taxke 10 0GCTOATENBCTRO, UTO
17 1 <D,
HMeeM =

[ Ay [P IA I+ D2

Takum 06pa3oM, eCIH K MOMEHTY { HPOHM3OWIC POBHO k Me-
npaBleHHi, TO

[ A 12 < kD3, .7

mocKoabsRy Ag = 0. .
Hanee, T0 yCIOBHIO TEOPEMbL CYNIECTBYOT e[HHHIALIA BeK-
TOp A* TaKol, Wr0 NIA BCEX i

(71, M%) > oo

Ouenny Benmauny (A;, A*). B nazansabii MoMerT (Ag, A¥) =
== 0. Ecnn B MoMent § 4 1 nNpoMCXOAHT HCNpaBEEHHE, TO

(Aasry A%) = (Ag, A%) =y, A%) 2= (A A%) 0,

B nporEsnom cxyaae (A, A*) = (A, A¥). Tz:mm oGpazom,
eCIH K MOMEHTY { IPOMB0HLIO k WcOpapienui, To

(A A%) = epo. (£.8)

|
[
i
i
|
|
|
|
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B cany wepasemcrna Komn

B A IAL- TA* | = | A |
H, C1ef0BATEeNbHO, CHPABEIIHBO HEDPABEHCTRO
DA epo. (1.9)

Comocranaas (1.7) u (1.9), y6epaenmca, a0 st HePABeHCTBA
MOTYT OTHOBPEMEHHO BBIIOAHATHCA TOALKO op#
2
I g% .
fo
" Dz
CriepoBatenbHO, THCA0 HCHPABIeHKI Ho OPeBOCX OTHT [T]‘
P

O0CMe 9€T0 BCe OCTANbHBE YIeHA LIOCTefOBATeNbHOCTH Gyny'r
OMO3NABATECA NpaBUIbHO. Teopema mgokasaHa.

Teopema Hopuxosa 6rna mepsoit TEOPeMoil B TeopHH 06y~
IeHHA paclosHaRaWUio ofpasos. B maware 60-x rogor oma
Xasangack dpeapHvaiino HHTepecHoli W 6Lna Hpenckasana
MHOTAMH ABTOPAMH: Belk COTMACHO 2TOM TeopeMe anropHTM™,
TOACMOTPRHAI ¥ IPUDOIH H BHAYATe CHOPMYTHPOBAHHBIE B
TPANHLHOHREIX A3 HA3MONOron TepMUHAX HOOMPEHESA 1 HAKA-
SAHNA, DOAYYHI TPOCTYIO FEOMETPATIECKYIO HHTEPNPETaIHIo.

HUnrepecnoit kazanacs n ONeHKa, TIOXYYeHHAA B aTOH Teo-
DeMe: cCIH CHPAMIAOMee IPOCTPANCTBO e PCenTpoNa GHAAD-
Hoe, T0 BeanIEHA D* e MPeBOCXOANT REANTREH PAaMepHOCTH
TpocrpaHcrsa n. B aroM ciywae cnopasemmusa onmemra

k L] .
< [ o5
Hnrtepecno s aroli onenxe To, 1TO THCIO KOpPeKIEHE pacrer ¢
POCTOM Da3MePHOCTH IPOCTPAHCTBA He BHICTDee WeM JIMHEHHO.
Taxofl MesuTeHHRE POCT THCTA KOPPEKIH MO3BOMAN HANEATh-
€, AT YIACTCA HOCTPONTE JTopHTMH, afdeRTHBRO pemaro-
I{He 3aJa9H JOCTATOTHO GONBIIOH pasMepHOCTH.

§ 8. lsyxyposnesan cxema pPacnosHaBamms

Hrax, uccmenosaune mepcentpoma OPHBOHT K PACCMOTpe-~
HIO ABYXYPOBHEBOH Moenn. Ha nepsom yposie ocymecrnis-
eTcA 0T08pasKeRme UCXOHOrO TPOCTPAHCTBA ONMCAHHE X B
HOBoe IpocTpaHCcTEo Y. Ha Bropon yposHe peannayercs airo-

§ 8. ABYXYPOBHEBAAL CXEMA PACTIO3HABAHUA 31

PBTM 06YYeRAS — MOCTPOeHAe Pasfle]AMeH FHIepIToCKoC-
TH B 3TOM HOBOM HPOCTPAHCTBE Ha OCHOBAHNM 06ywaiomel mo-
CIeI0BATENHHOCTH.

JLatst Toro 91061 Bropas 9acTh MOIVIA PEIIATE CBOK 33Ty,
He06X0muMO, Irofut Hocae oTobpakennn y = f (z) MEOXKecTBa
BOKTOPOB, COOTBOTCTBYIOMUE PABHBIM KIaccaM, GbLIH pasfen-
ME THEEPIIOCKOCTBIO,

Bosamkaer ecTecTBeREHE BONPOC, HACKOLBKO YHABEPCATb-
Ha Hjled NSDCRUTPOHA, T. €. CYMeCTBYOT M TAKOe OTOGpaKe-
HE®, NPH KOTOPOM Ni06be IBa HeNepeceKANIAXCA B HCXOR-
HOM IPOCTPAHCTBE MHOKECTBA GRUIM OBl PAa3eNHMB B HOBOM
DPOCTPAHCTBE THIEPIIOCKOCTHIO,

Oxasmpaerces, fa — yRUBepcadbHa. 11pH me cAmmKoM cre-
CHHTENbLHSIX OTPAaHUYeHAAX, HAPHMED, CURTA A HCXOAHOB TPO-
CTPAHCTBO GHHAPHBIM, Takoe O0TOBpajyKeHNe AEHCTBHTENBHO
BOKHO nocTpouts, B. A, fIkyGobma mokasan faske, 90 Ope-
ofpasoBanne

Y=o (@), o YT = e (2)

MOyeT GHTH OCYMECTBNEHO ¢ MOMOMBIO HOPOTOBHIX QYHKII,
T. 6. GYKBaJNbHO MOMHO IOCTPONTL YHHBEPCAJBHBIH mep-
COMmTPOH.

Bepma mmms B ToM, 9T0 Y YHHBEPCAIbHONO HePCENTPORA:

2) PasMEPHOCTH CHPAMIAIOMEro OPOCTPRHCTBA OKAZHIRA-
OTCH OTPOMHO,

6) BOYTH ANA BCeX HAP HENEPeCeKalOMUXCA B HCXOXHOM
TPOCTPAHCTBe MHOMeCTB oTHomemme D?/p? B cupaMisiomeM
OPOCTPAHCTBE YPe3MEPHO BENHKO.

Kax 6yper noxazano nume, 310 IPUBOEAT K KaracTpodn-
vecKE Gomsmoil onerke HeobxoxaMoll ANMAR ofyuanomel mo-
CJeIOBATEIBHOCTH.

HOQTOM)’ BCAKAA pcanAbHAdA MANIRHA AOJKHA HCIOJB30-
BaTh CHeNHATHANDOBANHOE oTOGpaskenne y = f (z), upm Koro-
DOM JIMIT, OTHOCHTENHHO HEMHOI e Ta PH HellePecekaoOMuXCH B
HCXOHOM DpPOCTPAHCTBE MHOMECTB OepexofAT B pasaelldMue
THOEPIIOCKOCTBIO.

Bu6op Taxoro orefpaennA TECHO CBA3AH CO CHeNHGHEKOH
NanHol BafaTk OfYUeRAS W [OMKeH AENATHCA B HAMeH CXoMe
10 Havana 06 yIeHNA, T. 6. OUHPATLCSA HA ANPHOPHEE CBONCHA
© UpHEpPORe pacmo3HABAEMEIX 06pa3oB.

Hanpnmep, npn pacnossapannn nso6pamennii B KadecTBo
$yrrumd ¢ (z) GepyTea Takme GYHKIEH, KOTOPHE IO HaGopy
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HACeT Z, XAPAKTePHSYION{IX APKOCTH TOUER PEUCHTOPHOrO MO-
J1A, CTPOAT HOBHE OUACAHMA B TePMUHAX KPHBHIX, Oepece'e-
HUH, KPHBHU3HEL H T. I

CoBcent NEBle TPCOGPA3OBAHMA MOTYT HOHANOBHTHEA npu
UpPHMCHeHHH PaCco3laBaHHA, CKaeM, B MeIHHHE HJIH reolo-
rud. B waynofl Komkpernolt ofiacTm mpunoscenmit mEGOp
0TO0paKeHHs UpesBHYafEO CHNIBLHO CRABAN ¢ KOHKDeTHBIMH
ocobeERocTAMU aT0f 06MacTH amamnit ¥),

B npepene mannydmee orobpamenne Gymer TaKMM, KOLAA
BCC TOYKH, OTHOCHAIOHECH K OHOMY KJIacCy B WCXO/HOM apo-
CTPaHCTBE, MepefilyT B OflBY TOUKY {a PasHBE KIACCH, eCTe-
CTBEHHO, B pasuile ToURH). Ilpn TaKoM oTo6parkeHnH 3amava
06 yJeNnsA COBCOM BHIPOIKAAGTCH, TAK KAK JUIA ofiyaenus go-
CTaTOUHO MOKA3ATh OO OAIIOMY NDEACTABHTENI0 Kayk0ro Kiac-
ca. IIOG'I'I)DBHHC TAKOro MPpoCTPANCTBA ABJAETCA HeJlOCATae-
MOH MeuTOH DCAKOTO, KTO CTPORT 0TOGPAIKCHUA O ATPAOPHBIM
MAHHLIM, .

Ha TpaKTHKe JKe OKashiBaeTcs, ¥TO TIOCTPOEHIIC fame
€XOPOLIETo» CRPAMARIOMEro NMPOCTPAHCTBA INEICTABIACT CO-
Goit upeapniTafine cnoxuyio sagaty. [Hostomy wacro B mo-
CTPOCHHOM opocTpaHcTse HQHBCOOGPHBHO NCKATh Pa3fjeieHHe
He ¢ DOMOIMBIO THIIEPIIOCKOCTEM, & ¢ IOMONIBI0 Golee CJIOMK-
HEIX pasjenspomux nosepxrocreil. Crporo ropopa, Takan cxe-
Ma YKe He ABRIAeTCH mepcelTpomHOH. Opuaro aTo ofcros-
TeJBbCTBO HEKAK e MEHAEeT OCHOBHOrOQ TOpUHUALA HOCTPOeHAS
ManMER, ofydaomeiics PAcIO3HaBanmo ofpa3oB: MaulKHEA
POANH3YET ABYXATAaNHY0 CHCTeMY O0ydeHHA, TAe Ha HoPBOM
sTaue IO AalpHOPHBIM NABHMIM 33/{a6TCA KJIACC BOSMOMKHBIX
Peaomnx IpaBMa, a Ha BTOPOM 3TAle H3 3a0aHHOT0 MIIOMKe-
CTBA PEWAIOMMX IpapHJ BriGupaerca nymaoe. G 3Toif ToukM
apenwust mepceurpor Posenfmarra peannayer mexotophe Ky-
©OUNO-NHAeHHbe pelaomie TPABKIA: 3aaHNe 0TO0ParKeHHA
ONpefenAeT BO3MOKHEE JIIA JaHEOrO HePCeNTPOHa KYCOTHO-
Anlefiutle pelaomue NpaBiIa, 8 aIrOPUTM HACTPORKE BecoB
TO3BOJLIIET BHGpaTB B 3aJa1I10M MHOKECTBe pellalnmux apa-
BRI HYHOE.

Urax, sajata 06y4eEnA MaOIEH PacIo3HABARH0 06PA30B
NpPEBOT K NBYXSTAUHOH CXeMe pacIo3naBamMA. D ary

*) B 5TOM OTHOMIeHNW PACTIOIHADAKNE 3PATEALHAX OGPA30s MpH-
BOIET 1 HEKOTOPMM WILIOGWAM, MOCKOJIbKY, KaK MPamIiI0, KasIsit
CTIeTUAIIMCT N0 PACTIOIHABARMIO ARFACTCA H CTELIANHCTOM TI0 TeOMeTpHA
IUIOCKOCTH.

§ 8. IBVXYPOBHEBAA GXEMA PACIOBHABAHMAS 33

CXeMY YKIapHBAITCH OTHIOAL HE TONLKO HePCRNTPOHONOR06-
Hile PACHO3HANINES MAIMHE — BO BCAKOH IporpaMMe pac-
O3HABaHHA ANPHODH 3aK0KeH HEKOTOPHIE 3aaC PemalomuEx
TpaBHa, BHGPARAME W3 T6X WM HHEIX co0GparkeHHil (HampH-
Mep, pelmaomue NPasuila, PealEsyemElo GyreBEME GyERIUH-
MH OIPeReNeEHOI0 BU/A, IOPOrOBHME (YEKIAAME, QyRRIEA-
MH, MHBAPHANTHEME OTROCHTONBEO ONPONENeHHHX Hpeabpa-
sopanmii, & . 1.). Y Tonsko m3 avoro sanaca ¢ momompio o6y-
qapmell HOC/HeLORATONBHOCTH BHOHPASICA HYMHO® UPABHIO,

B pansHefmEAx rrapax KHHrE M OFPATRHIEMCH KCCHOIOBA-
IHeM BTOPOrO 9Talla pemenns safaqd, FMenHO sTa 9aCTh 3aja-
wn Gl EPOMETOM HCCAeAOBAHEA GOMBENCTEA (CAM He
BCEX) TOOPETHIECKHX PafoT WO PACI03RABAHMIO, HE IPHBAIAH-
HEIX K KOHKPOTHHM IPHJIOMEHEAM.

TIpofnemu, BosHEKAWMED BLECH, TECHO HePeNNETAIOTCA €
3ajlavaMA MaTeMaTHTIOCKOH CTATHCTHKH. C TOYKH BPeHHH Ma-
TOMaTHIecKOH CTATHCTHKM He 0YeHb CYIIECTBEHHO, KAKOBA
npuponia pemaiomux npapux. Kar 6ymer mokasamo, ocmos-
HYI0 POTB 31€CH HIPAIOT HOKOTOPHIe OfIUe CTATHCTHYECKES Xa-
PaKTePHCTHKH KIACCA PIIAIOMAX HPABHI B HEJOM.

2 B. H. Bannaw, A, f. Yepnonenxsc
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S3AMAYA OBVIEHAA MAMIHH
PACITO3HABAH U IO OBPA30B

§ 1. 3agava mMmTAnEE

Kaxymo ke sajgaTly pemasT IPOrpaMMa, MOJAMDYIOMAR
mporecc supaborkd nomstai? ITommTaescs dopmarnsonath
MOCTAHOBKY TaKoR samavd.

Hexro, m1A ofpeRedeHHOcTA GyfeM rOBOPHTDL YIHTeND,
TpeNBABIAGT MaMIAKG CUTYANAR H 0 KaNO COOOMART, K %a.
KoMy %3 k KJacCoB oHA OTHOCHTCHA. [{IA1 MPOCTOTHE Gynem mo-
xarark k = 2, Tar Kak Opi A0G0M IPYToM THCNE KIACCOB
TOCIeNOBATENBEEM Das/eIeHHOM Ha ABA KIACCA MOKHO IIOCT-
podTh pasgeNeHEe @ HA K KIACCOB. Ilna ororo mocTaToIHO
nposecTn k pasfeisHEA O UPHENHIY: HePBOS -— OTAEILAET
SUOMOHTH TOPROFO KIACCA OT BCEX OCTAIBHEX, & j-8 — dIe-
MeHTH j-T0 KIACCA OT BCOX OCTAJBEMIX.

ByneM cumraTh, YTo BXONHAZ CHTYANHA OHNHCLIBAGTCA
pexTopoM z. JOODHEHATH OTOFD BEKTOpAa MOLYT BHpaMaTh
APKOCTH TOWOK W30GPAMKERHs NPH PACIO3HABAHUA BPHTEILL-
HEIX 06pA30B, PHEPTHIO B PASAMTARX MOJNOCAX CHOKTPA ML
3BYKOBLIX 06pasoB, BEATEHHS CHMOTOMOB B 3ajjadaX Mepmu-
IEHECKON JWATHOCTAKH, BHATOHHA NAPAMETPOB CHCTEM B TeX-
HIYeCKAX 3a7a%aX PACHO3BABAHAA H T. fi.

TlocMe/oBaTeBHOCTh CHTYANER ¢ YKasammeM, K KaKoMy
7accy OER 0RMOCATCH, HASHIBAGTCA 0OYualoufil Rocredosas
MEALHOCINLIO.

Bajaua BaKAOTASTCA B TOM, ITOGLL MOCTPONTH TAKYO PO~
rpaMMy, KOTOpas, WCHONB3YA O0GYJAWIIYH NOCTEN0BATENS-
/00T, BHpabaTsiBaia OH HPABHIIO, O3BONAIOMES wraaccadm-
DEpoRaTh BHOBh TIPRBABIAGMHS (HOB3HAKOMLIE) CHTYAIHM
(BOOGE FOBOPA, OTIMIHEI OT BXONUBMHEX B 05y9a0MYI0 L0~
€MO[OBATENSHOCTD) IPHMEPHO TAR K2, KAK YTHTENb.

§ 2, KAYECTBO OBYUEHUA 35

Huade ropops, mporpaMMa JOMKEA HMETADOBATH Y9H-
TOIA,

Ci10B0 ¢yauTENbY 3AC0H IORAMAETCSA MEPOKO. B wacTrOCTH,
9T0 MOJKOT OEITH 90/10BOK (HampHEMeD, IPH 06 ydeHMM pacIoaHa-
BAHAI PYKONMCHEIX 3HAKOB), 3[eCh @b 00yYIeHHA — KIac-
CEQUNEPOBATL PYKONNCHHO SHAKH NPHMEPHO TaK, KaK aTo
yueer qenosek. Ilof yanreneM moxker HOHEMATHCA B NPUPORA.
Tak, ogHEOH 13 BA)KHKX 3aJ|a7 MeRUIEHCKOR fadPepenuats-
HOH [WATHOCTAKE ABIAETCA PAsiNveHHe NEHTPAIBHOIO PaKa
BKOrKOoro OT BOCTIANGHN JeFKOr0 O PORTTEHONOrEIECKHM JAH-
HEIM B KIAHAYECKOH KapTHHE GOXeSHH.

3iieoh B KauecTBe MaTepHaia 06yYeHHA GOPYTCA CIydaH ¢
TOYHO YCTAHOBJCHEMME JUATHOZAME (BePHQHIUMPOBAHHLE).
Ifear ofyveHns — BHpaGoTaTh IPABHAO, DO3BOJALINES IO
KAHEHYeCKEM RaHHHM KudPepennupopats sa6onepagma npy-
MepHO TAK JKC, KAK ¢ HOMOIBI0 BOPHQHKALWA.

§ 2. Kauecrso obyserms

HKaxnme sxe TpeGoBamma mpenbABAANTCA K ofyuaomemy
yerpoiicrsy? [lonuraeMcs B IepByio 09epeAb YTOIHHTE, KaKol
CMLICH BRJIA[HBAGTCH B MOHATHO ¢XOPOMIEe) POmAmee Ipa-
BIJIO, T. €. KAKOB CMHICH YTROPKIGHHA (Pellaioilee OPABUIO
KIaCCHPRHPYOT CUTYANHMM Tak e, KaK yIMTeads»,

OgernuEo, 0HO JO/KHO 0BHAYATH, UTO MeMAY KiaccH{n-
Kanued yInTesNs & TeM, Kax e¢ IPOBOKAT MAIIMHA, HOCOBHae-
HHS COCTABNAIT HeGONBmON mponeaT. OFHAKO eCiH CyuIecT-
BYer XOTA 6l 0/IHA CHTYANUS, KOTOPYIO MAIIKHA H «yIMTONb)
KiaccRQROUPYIOT NO-DA3HOMY, TO MPOLEHT HECOBNAEHAL B
OTBETaX CYMECTBERHO ZABHCHT OT TOE HOC/eJOBaTeNLHOCTH
CHTyalEf, o KoTopok on Gyer newmeanTsea. Hanpumep, ec-
JH B MOCASAOBATEALHOCTY MHOIO Pas BCTpPEIAETCA CHTyammA,
KOTOPYI0 MAmMHA KAACCHPHIEDPYeT He Tak, KaK yIHTeNb,
TO TPONEET HeCOBHAJeHHE GynerT BeJHK, B TO BPeMA Kak
UPE IPYIOM COCTADe IOCTEKOBATENLHOCTH OH MOMET OKa-
BATECH Mall,

Tloyromy neobxonuMo sapanee YCIOBUTLCA, KAK GY/eT om-
Pe/elIATECA KATeCTEO PeRIalomero UpaBmia, T, o. X0 KaKok 1o-
CJIe10BAaTeI LR OCTH 6y}le'l' HCYHCAATRCH IPOLEHT HBGDBHanEHHfl.
Mo:xHO ycn10BETECA, YTO6L IPOMERT HeCORTAHRE BETACIAI-
€5 10 OTHOMGHEI) KO BCEM BOZMOMKEBIM BXONHIM CHTYAAAM.
OAHHKO TaKoe CHPeJIeJIeHAs KaIecTBA pemanmero npapuaa He
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ABJAGTCA YHOBJIGTBODHTOABLHHM: B JKH3EM TpeGyerca mpa-
BETLEO PACHIO3HABATH KaK MOKHO Gonbmnmi NpoRent BCTpeda-
OWEXCH, A HO BCOX BOSMOMKHHX CHTyarmil. Pasiudme spech
3aKITIOTALTCA B TOM, 9TO HEKOTOPHS CETYAI(AE BCTPeYAIOTeA Ta-
me, WX jKEIATeAbHO KIACCHYUNADOBATH IPABHABHO, APYIHe
CHTyamEH, XOTA W BOSMOXKHE, HO BCTPOIAIOTCA CPaBHATENBHO
peniKe, ommGKa (Tax ganbpure GyfeM HasHBATE HECOBNAfCRHE B
KAACCHPHKAMAAX YIHTNA B MANIHEK) B HOCIHe[IHEM CIydae
MeHee ONacHa,

Takoe TOLOKeEHe KAGAIABAPYET IENOTE3a O TOM, YTO HA
MHOKOCTBG BCOX BOAMOMKHHX caATyamui X sajada QyBKUEA
pachpenenenus pepoarHocTell P (z), Wimate rosops, cumTaer-
S, UTO B COOTBOTCTBHE KAMKIOH BOSMOMKHOH CHTYaNMi CTABHT-
CA BePOATHOCTHL TQARIGHAA ee cpefH BIAEMEHTOB, MOIeHAMHAX
rnaccupmraman. Torxa «uoTepmy OT OMHGKE Ha CUTYA@E Z
MOPyT GHTH OMEHeHH BeJHYHHON, TPONOPIOMOHANBHOA Bepo-
ATHOCTH WOABIeHMA oToil curyammu. [lna rakporo pemaio-
HIET0 IIPaBUAA MOYKEHO LO/ICIRTATE CPEJIHME IOTePH OT BCEX ero
omuGox. X0opomiM PeIlaomEM TIPABRIOM CIefiyeT CIATATE B
ATOM CJYdae TO, KOTOPOS AaeT MHHAMAIbHSIe CPO/HHe I0TepH,
T. 6. 06OCHETHBACT MEHAMAJILEYIO BOPOATHOCTE OMAGOK MPH
KaaccHPRKaL@R *).

T'HOoTesa 0 CYMECTBOBAREH (yHKUEE paclpefiedeHHA Be-
poarmocrel P () BOBCS HO LPEJIONATART, YT0 OHA HAM UBBECT-
na. Bamuo qEmb To, ITO OHA CYMECTBYeT H YTO CHTYANHH,
DPeNBABAACMBIS A KIACCHQHRAINE, HOABIHIOTCA CAYIARHO
cornacuo arok Qymemun. Obpasmo ropopdA, dymmua P (z)
ABJARETCA XapAKTOPHCTHKO CPeNH, B KoTOPol Gyner paGorars
KIaccE$ENEpyomee yerpoicrso, Havecrro pemanomero npa-
BEJIA OLPeJieNIAETCH BEPORTHOCTHIO OMUGOK Upn paboTe B aTol
cpeje.

Hecwmorpsa ma To, wro dymknmsa P (r) HaM He M3BECTHA, Ka-
TPCTBO MIOGOr0 POMIAKINErc IPABHIA MOMKeT OHTH Omemend
SMIOAPHTECKH,

Ilms sroro caydaino B HeaaRnCHMO OT6UPASTCA HOKOTODOE
KOJIAYeCTBO IPAMEPOB, OTHOCHTEIBHO KOTOPHIX BBIACHASTCHT,
X KaKOMY KJacCy OTHeC MX yunredb. Takoe MEOMKECTBO UpH-
MepoB HPHHATO HASLIBATD SHIAMENAUUONHOL nociedosament-
roembio, Ha sKaaMeHanUOHEON MOCHENOBATEASHOCTH OIperie-

+) HRoTAA YTHTHPAIOY PASAMYENG NEHH OMEGOK HEPEOTO B BIO-
poro popon, OAHAKO 8TO LPUANEREEILEO HE MEHACT CYMECTEA Aeia.

§ 3. HAILEHOCTb OBYYEHUSA a7

;I‘nercn Ipouent HecO?lIa}IBHHﬁ B KIaCCHOEKANUAX YIATENA H

man%];:gb I];Iaunenmm TpPOLNGAT XapaKTePU3yeT KaZecTso pe-
10 PaBHJIa TOYHO TAK jKe, KAK BLHUECJIEHHAA IO KO-

HOSHOM BROOPKE 9ACTOTA XAPAKTEPHEYET BEDOATHOCTS.

§ 3. Hagemnmocrs obysennn

Crrenytomuit Bonpoc o ToM, Ha Kaxux TpHMepax YINTH, T, e.
KaK HOAGHPATH 9IEMOHTH 06YWAMIeH 1OCHSL0BATONbIOCTIL,
Beojis or Toro, kakue sieMemtnr comepatca B Marepuam;
00yd6HMs, SABUCUT, HACKOIBKO X0PoITo Gyger & [albHEE-
l;n:;:g:ﬁman bemaimee UpPaBANO, T. e, KaKOBO Gyger

‘110K 0G6CHETNTE BHICOKOS KATECIR0 POmAMErD npasm-
24, HajO OPeiBUASTS CBOMCTEA CPOJH, B KOTOPOR MPefCTORT
p)aGm-au YCTPOUCTRY Hoce 06ytenns (r. e. Karoa QymEKqEs
P (). Opmaxo sagawa Taxosa, uro BeposrHOCTS P (1) Hems-
BecTHa, CYMECTBYOT NO0DTOMY 6JMECTBEHHAN BOAMOMKHOCTE —
BHGHPATE DPUMEPH ANA 06ydeHuA cayuaiino M HesapHCHMO,
COrZacHO TOMY ke DacupefeeHmio, IDH KOTOPOM Gyner pa:
GoraTb ofyimBmIeecA yerpoficrso. Tax HOCTYNATh 1LENecoos-
Pa3HO eme H LOTOMY, UTO BO MEOTHX 3a4a%4X 0GYYeHHS Helb-
87 ROHCTPYHDOBATDL NDUMMEDH, A HPHXOHMTCA JOBOLBCTBO-
:;‘lezinl'o“m TeMH, KOTOPH® YKo CYMECTBYIOT, T. e. dax-

caydaimoil if
. Y9aHROH BHGOPKOH U3 MHOMOCTBA BOAMOMKHBIX

Tax, Bo MEOruX 3afauax nuddepennpanbaol MOgERMACK Ot
AUATHOCTAKE COBOKYNHOCTD BOPEQUUUDOBAHEHX CIySaen
TPERCTABNGHHEIX Q714 06YUeHHEA, 9acCTO €CTH caydaiBasn nm:
Gopra M3 MHEOMeCTBA Beex caywaes safojeBanni.

Hrag, 8 sagave ofyseman pacmosmapammio o6pasos mpi-
HATO, 970 O0YYAlOMAA NMOCHEOBATONLHOCTD COCTABIGHA M
IGMEHTOR, BHIODANKAIX CIYHAlIO I HOaaBRCHMO 1A TOR OPeHE,
AVl KOTOPO OYRET ONEHNBATECA KAHeCTRO HOTYIBHHOrO pe-
IMAMMEro Upasuia. P

ijuaxo opn  caydalimoM wogfope saeMemros oG yua-
IOMeH OCAeAOBATEILIOCTH Y6 EOAb3A TPe6oBaTh, UTOGH
ofysenne Lo Gesycaopmo YCOeWHHM; Begs He u’cmuo‘]e<
Ha BOPOATHOCTH TOro, 4T0 O6YSAIMAs NOCHEOBATENb-
HOCTE GYfieT cocraBleHa TOABKO H3 KHOTHIHYEAL) cltydaes
osromy yenex B 06yqennu moker Grrs TaPaHTHPOBAE HO na:
BEPHAKA, & JKMWE ¢ HOKOTOPOX BOPOATHOCTHIO. HEATe rosops,
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TAK KaKk JIeMellhl oﬁyqammel?[ NOCJHEA0BATOABHOCTH 3a-
ZaHL ¢1ydaiino, 10 CI0CCGHOCTh YCTPOHCTRA 06ydaTheA Ompe-
HeIAeTCA TeM, KaK YacTO OHO CTPOUT DeIlalpilee IPaBXIio ¢
38/1aHHAM KaIeCTBOM, T. 6, HA/\e7KHOCTHI0 MO YIOHIS POTIA-
Iero opasuyia ¢ 33J{aHHRIM KadecTBOM.

Taxum ofipadeM, cnocoGHOCTs K 06y4eHHIO XapaKTepyusy-
eTCA ABYMH HLOHATHAMH:

1) KadecTBOM HOJYYIEHHOIQ PEINAIOMEro IPaBHIa (BOPOAT-
HOCIBI0 HON PABMJIBHEX OTBETOB; T0M MOHDBIIG DTA BEPOATHOCTD,
TeM BHING KAYecTBO);

2) HAA@KEOCTHIO MONYYEHHA DEIlAlONero HOPaBuia ¢ 3a-
NAHHEIM Ka9eCTBOM (BEPOATHOCTBI) NONXYIeHAA 3afaHHOI0 Ka-
9ECTBR; %M BRIIIE 3TA BSPOSATHOCTE, TeM BBLILE HA/I@IKEOCTD YC-
nemHoro obyveHHs).

3asasa CEOAHTCA K COIZAHEIO TAKOr0 0GYIAOMErocs ycr-
poiicTea, KOTOpOe IO 0GyIaIomei HoCaeA0BATENBROCTH CTPOR-
10 OB pelIaloince MPaBuII0, KAYCTRO KOTOPOT 0 ¢ 3aganuol Ha-
nexHOCTRI0 (R0 GH He HibKe Tpebyemoro.

§ 4. Obyvyenme — zagaua shiGopa

Ho ® B Tagoit GopMyNHPOBKe COACPIKATCH HEKOTOpAs He-
4ETKOCTH: HEILOHATHO, T80 BHATMT CTPOHTD Delllajomee Hpaph-
no mo ofyvalomed IOCKef0BATEABHOCTH,

Cropa 4CTPCHTD peilialolnee OpaBHIO» HALO0 HOHAMATH TaK:
3a/jaH0 (KOHCTPYKUBEE YCTPOHCTBA) MHOMKECTBO PpemajOMHX
TpaBuiI. Ja 9TOr0 MHOKECTBA IPARMI BHOUPAETCA TO, KOTO-
POe YHOBIETBODAET ONpejeleHBHM TPeOOBAHMAM, YcJOBHe,
KOTOPOMY HOMIKHO YAOBIETBOPATh BHGPamEOR IPaBERO, X
ompejenser aJrOPUTM OOYUOHHA,

B TakoM moumMasMM o0ydUeHHA aKNeHT AeJaeTCA HA TOM,
qTC MIOKECTBO BOIMOMKHBEIX PeILaioIiUX OPaBMil OHpefelleH0
3apaHee, a 3a/aua 0fYIOHMA BAKIIOTASTCH B TOM, HTOBEI yMeTh
BHOparh cpeAl HEX uyiHoe. B mHepcenrpome, HampEMep,
MEOMECTBO BEeX BOIMOMHEIX LPABMI 3ajall0 CTPYXTYpolk
mepcelTpona: koMuyTanueil aneMenton S u saementon 4. C
DOMOIIHIO BIeMeHTOB A OCYHecTBAAeTCA Orofpaskemue

V=@ =12

MHO/RECTBO BOSMOMKHEIX DEINAIMHEX NPABKI UOPCeNTPOHA

§ 5. IBE 2ANAYH KOUCTPYHPOBAHUA 39

Moxer GHTH aumcamo Tak:

fie, 1) =0( S} 1)
i1
Cnmson 6 (z) 8 fopmysne osmataer, aro
1, 220,
0z = [ 0, 2<0.

B (2.1) smawonns mapamerpos A; onpeseitaior KORKpeTHLE
BUJ pemawnmero mpasmra, Tor daxr, wro mpamrmma Syayt

nmers Bax (2.1}, onpenener sapames KoMMyTanWe# sreMenTon
TiepcenTpoHa.

§ 5. Jlse zagamu KOHCTPYHPOBAHAA OGYUAIOUHXCA
yerpoiicTn

Mrax, mepen KomeTpyxropoM ofydaommxcA yerpoficrs
CTOAT fiBe BAfATH:

— KaKoit uaaGop PeMIAIAX TPABAN 3aM0KETH B 06 yIam0-
MEecA YeTPOHACTBO;

— KK CDOM MAOKECTRA PeMAONAX IPABMA BHOMpaTh
HYXKHOB,

TPYRHOCTA NPH PAIIERMN JAHHEIX 3a/(AM HOCAT DasIMIHbIR
xapakrep. Tak, neppan sajaua Hedopmaibian: Kiace Hymi-
nEf ONpeneNAeTcs KOHCTDYKTOPOM HA OCHOBAHTE MMOIOMAXCH
B 6r0 DACIOPSDKCNHUE CRO@HTH 0 TeX 3a1aTaX, KOTOPHE NPej-
CTOUT pemaTh ofyTalomEMYCA YCTPOHCTRY.

Bropas, manpotas, MomKeT 6HTH opMaTM3OBaHA M HMeeT
©Tporme cxems! pomenus. ITo cymecTry, 10, 4T0 B HacToAmes
BPeMA HABHBAGTCH TEOPHed OGYIeHUA PacloARABAHKIO 0Gpa-~
BOB,— 5T TeOPeTIECKHe BONPOCH, CBA3AHHME C DEMCHAEM
BTOPOH sagaum.

K comanennio, noxa HeT cKOALKO-UAGYE 0B MuX TPUELHE-
nop BHGOPA KZIACCA PEUIANMAX Hpasur. Ilpapna, REOrAA cy-
IIECTBYOT BO3MOMEOCTD (IOJCMOTPOTES, KaKIM KIACCOM pema-
JOMAX IPABHI IPRpofa CHAGAATA sKABLe cymectsa. Tak, mpn
H3Y9IeHME SPATENBHOTO AHAAM3ATOPA JNACYMRA (BN 0Oma-
PYOHB HeADONH, KOTOPHE BO3GYIRFAOTCA ITPH HOABIERHNR
OTASABHEIX TOOMETPHIOCKHEX (PArYp, TAKAX KaK (MPAMAT) WA
ayromy.
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B pamrax cxemst Posenfaarra 910 SHATAT, 9TO CYMECTBY-
10T BNEMEHTH A, PEATHPYIOIAS Ha TOABNOHNE BIIeMeHTa PHEIX
reoMeTpHIecKAX oGbexror. Taxme «HelpoHED MOmKHO mpejyc-
MOTPeTh B HCKYCCTBEHHOM BPHTEJHHOM aHAMH3ATODE.

Ho xar BHACHATS, KakAe PeMAIOMAe TPABATA MOTYT OKa-
BaTECH IOMeBHHMA TPH Kiaccapuxanum aGcTpaxTRHX o6pa-
30B, HANPHMEp TDH NOCTAHOBKE AMATHO30BY

Ecam meroguka mMomCKa Kiacca yHKIEH, OpefHasHATOH-
HOTO [JISL PeIeHAR 8afad KAacCHHKAN@E SPHTONLHON MM
axycTATecKo HREGOPMATEN, CBOFATCA K TOMY, ITOGH MO BO3-
MOMHOCTH BEUICHATH, KAKOH Kilace PyHRIRE NCIONBBYIOT HH-
BHO CYMECTBA, TO JUIA 3afad KiTaccAPHKamua afcrpakTEOR
wEPOPMANEE TaKol HyTh HenpheMieM. Begs eclH yMeHHe
K71aCCHPANEPOBATE 3PATENBHEIS A AKYCTHIGCKAS CHTHATM Bh~
]’)ﬂﬁaTHBa](DCI) B Nponecce SBONWNHE ¢ MOMEHTA IOABAEHAN
TepBHX HKEBHX CYMECTB 1 GOPMADOBAKAE HYIKEEX A 27000
rxaccos QynKIAHA MPOXOAMIO MEOTHe MAMLIAOHH JT, TO He-
ofxonamMocTs Kiaaccaduranwd afCTPaKTHHIX NOHATHE BO3-
ImAKIa ¥ YeT0ReKa BCOTO NHMb HECKONBKO THICAT JNeT Hasaj B
BPI AW 8a CTONL KOPOTKMI MePHOS ¥ UeTOBOKA TPOABOMITE
SHAUATEHBHEE 9B OTIONAORENe namercHn A, [TosTomy nps morc-
Ke KJIACCA PeNIAIAX UPaBl, CUeNAaIM3NPOBAHHEIX A Pe-
meHAs 3aKa7 Kracomdmrammm aGerpaxTEMX 06pasos, BPAK
IH CTORT BHIACHATH, KaKOE KIace PeIlalomAX IPaBEx wc-
nonbsyer semosek. GRopee clofyer HCKATh KIACC POMIATONIAX
npaBHx, OTIMIHEIA OT «1eJI0BETECHOrOd,

3aberas BHGpPel, OTMETHM, 9TO, KAK TOKA3AJM DKCUODH-
MOLTH, YeJI0BEK HOJOCTaTOYHO XOPOTNO CIPABIAGTCH ¢ KNac-
caduxanmeit aerpaxraoll magopmanyd. Tak, eciin UpHA peme-
HHA ¢96I0BEYeCKAX® 3877, TAKAX KaK KIacCEHRAMEA Teo-
MeTpEYeCKHX (Hryp, KiacoBURamuA MeNoani, HE OfEA M3
CYMeCTBYOIAX Y3HAOMAX MAUWHH He MOKET CPABHEBATECA ©
ANDapaToM BOCODUATHEA TeJOBeKa, TO TpH KHBCCYH‘)HR&HEE
afcrpaxTHOfl WAGOPMATAM HETYHOMA 4YeA0BeKAa YCTYHaeT
MamuEe.,

Tlopo6une mpEMeps GYAYT DpPHBONSHK HEMO,

Onpepielienne KIacca POMA0IIAX TPABKI BHXOJIUT 82 Ipe-
JeAEL CTATHCTHYECKOT0 aCHEKTa TeOPHH Paciio3EaBanns ofpa-
808. B panbmeiintes GyaeM mosararh, UTO KIAcc PeINAIOMEX
$yarmnmil onpesenen, a 3a4a9a BAKINYASTCA B TOM, Y1065 HA-
TH B HOM HYXKEY0 ¢VHROAW, HCIOME3YR 06yIal0MmMYI0 Tocie-
ROBATENBHOCTD PUKCHPOBAHAON JAMHHL.

§ 6. MATEMATHIECKAA OOCTAHOBKA 3AKAYH OBYUEHHA 41

§ 6. MaremaTnyeckas mocramonka 3afiaTH obywennx

Taxan nocranoska sagauz Ha GOpMAZLEOM A3BIKe Wieer
upoctoe srpaxende. B cpege, xoropas xapaxtepusyercs pac-
OpefielenneM BepoATHOCTeH P (z), cayusiimo B ResapHCHMO
HOABIATCA CHTYaupH z. CymeCTBYyer ¢y9mrensh, KoTOpHi
KIACCHQUIMpYET KX, T. 6. OTHOCHT K ONHOMY U3 k KIaccOB
(}m”n npocroth & = 2). Ilycrs om genaer aro cormacno yeroB-
HOK BepoATHocTH P (0 | ), e © = 1 osmawaer, aro BEKTOp
& OTHECOH K UepBOMY Kiaccy, ® = 0 — Ko Bropomy. Hm xa-
pakrepHCTERA cpeitt P (z), EM mpaBEIO Kiaccu(aKaqan
P (o | z) nam Be EepecrrE. Ogmaxo U3BECTHO, 970 068 Pymx-

DUM CYMECTEYIT, T. €. CYMECTBYST COBMECTHOS pacupefese-
HH® BePOATHOCTeH

Po,2) =P (z)-P (0 | 2).

Ilyers Teneps oupenenerno MHOKECTBO { pemaromux ypa-
sux F (z, a). B atoM MHOMecTBe Ka)KR0e IPaBAIO ONPEeNA-
OTCA 3ajanueM DapaMeTpa & (HHOTHa yHO6HO HOEAMATH mapa-
MeTp 0. Kak Bekrop). Bee upasmna F (z, &) — XapaKTePHCTA-
HECKES (Y RKINA, T. 6. MOTY? UPUHEMATS 104BKO OJHO A3 ABYX
SHa49eHUH: HYNh HAX eAMHENA (HADOJHEM: HYJb OBHAYAET,
fITO BEKTOD 7 OTHOCEH K IIEPBOMY KJIaCCY, @ eIAENIA — KO BTO-
pomy). lasn rampoft Gyuruun F (z, @) Moxer 6HTH ompepee-
HO XauecTno £ (&) Kak BEPOATHOCTL PASMUHBIX KilaCCHDHKA
MBI CATYANAHE ¥ yERTeNeM (¢ TOMOMBIO Hpasmia P (o |2) me
UOMOMLI0 XapaKTepHCTAtecKol dymemmm F (z, o). Ha dop-
MAJILHOM ABHKe KadectBo P (o) dymkmun F (z, o) ompegens-
eTCA TAK:

8) B Ciyae, KOIla BPOCTPAHCTEO X AMCKPETHO & COCTONT
U3 TOUEK Zy, ..., Ly,

1 N
P(q) §N2‘: (0= Fla, af P@@) P(olaz), (2.1

rze P (x;) — BepoATHOCT BOSHEKEOBERES CHTYAIMA z;;

6) B ciryvae, Korja p npocrpaEctee X cymecTyer mior-
HOCTB pacmpefenenna P (z)

1

Po)= 30~ Fearr@ped; @19

w=p
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B) B OBIEM CITyYae MOMHO CHNTATh, 4T0 B TPOCTPAHCTRE
X, o sapana poposTHOCTHAK Mepa P (z, w). IIpm arom P (o)
BHPAMKABTCHA TaK:

i (z, ) AP (2, ). 2.4

Cpegpr neex pyurnuit F (, &) ecTh Taxas F (z, ay), xoto-
pas MEEAMU3MPYET BePOATHOCTH omnﬁoﬂx. I1y-TO HAMAYIMYIO
B KiIacce QYEKIEIO (1K GIUBKYIO K HEH, T. €. $YHKLHIO © Ka-
qeCTBOM, OTABIHEM OT P (¢t) He Golee deM Ha MAIyIo BaH-
wHHY €) E CIe[yer Haijirs, OAHaxoe, TOCKOABKY COBMECTHO®
pacupefenene sepostHocTel P (%, (:)) HeH3BEeCTHO, IOHMCK BE-
KeTCS ¢ UCHOAB3OBAHAEM 00ydalomell T0CHE/0BATeNbHOCTH

F1O1y ey TG

7. e. CAYTAiHOR K HedaBKCUMOH BHOOPKA IPEMEPOB n?m(cupo—
pannoit panns [ Hak yke yKasHBanock, HONLSA HalTH aAro-
pUTM, KOTOPH 10 KOEETHOH BHGOpKe Ge3yCAOBHO FAPAHTEPO-
pas 68 youex DOMCKa. YCIeX MOIKEO rapaEripoBath JUmb ¢
HEeROTOPOE BEPOATHOCTEN 1 — 1.

Taxum 06pasom, dafiada 3aXJIOTAeTCA B TOM, aT06H miA
a1060it gyRrmER P (7, ©) CPeiE XapaKTepBCTHICCKHX QyHK-
yuit F (z, o) HadTE 00 obyaaromei nocuyegonarenbnocm qmux-
cupoBaRBOH ANEIH [ TaRYH0 GYHKIMIO F (z, @ *), o KoTOpO# ©
HaJIeIHOCTEI0, He MeHbIIel 1 — 1, MOEIO 6un0 6B yTBepIK-
JaTh, 9TO €€ KayecTBO OTAKYACTCA OT KadecTRa Jysmes li)yﬂ](—
nun F {z, o) Ha BEJIUIRAY, He UDEBHIIAMYI €.

J\ns UePCeBTPOER B COOTBETCTBAM ¢ {2.1) xavecTB0 pema-
olllero TPaBUAa ONpefieNAeTeA TAaK:

Py =S(0—0 (i (@)} 4P (@, o).
=1

3ajaua 3aKIWUAETCA B TOM, UTOBH MO ofysaromelt mocie-
/L0BATENBEOCTE HATH PeInaiomes OPABHIL0, KOTOPO® 0CTADIA-
e 6o MmEamMyM P (i), 160 sEaveuBe, Gru3KUE K MHEHH-
MaJIbHOMY.

Taxas safaua Be ABIAETCA HOBOL B MaTeMATHXe. Omna 13-
pecTHA B Golee ofmeil TocTAROBKe: TpeGyeTca HalTH MEREMYM
no o« QymEKOuoHANA

R =§Q@adPe), @2)

§ 7. TPH [IYTY MHHEMVBAMM PHCKA 43

eca gemapecTHA yHKNAA pacnpenenerns P (z), Ho 3aTo KaHA
cayIaiinas u HOBABHCHMAR BHOODKA 2y, ..., 21 OTA BAATA WO~
JAy4ATa HABRAHAG BafaTH 0 MEHTIMASALAH BOIAYAHAL CPONHETr0
prcka, Oma HMeeT NpPOCTYI HHTOpHperand: QyHKmHS
Q (2, o) ANA BCAKOTO GUKCAPOBAHHOTO 3HATSHEA TAPAMOTDA O
onpefeNfAeT BeNHMMMRY IOTeDh UPH NOABIGHEA CHATHANA Z.
Cpexusan IO 3 BeTWIARA TOTEPH IMA GRKCAPOBAHHOrO 3RATE-
HWA mapaMeTpa ompefenserca coraacro (2.2),

Bapaua 8aKI0IAETCH B TOM, YT0GH BHACHATH, IPH KAKAX
SHAYEHAAX TAPAMETPA ¢ CPNHAA BOIATAHEA WOTePs (Jame ro-
BODAT: BOINUAHA CPOJHOr0 DHCKA) OymeT MIEMMAJBHOI.

Banaua ofy4eHEA PacHoSHABAHAK 06pa30B €CTh IACTHEIR
cnygalt saaun 0 MEEAMASALAR cpojgero packa. OcolenmocTs
ee 3aKl09aeTesd B TOM, aro GyErnEA @ (z, o) (ary QyHRuUI
NBYX TMOPEMeHHHX YacTO HasHBajoT GyHKumed MoTepE) He 06-
JaKaeT TAKAM NPONABOINOM, KaK B 066l TOCTaHOBKe 3afaun I
MERRAMAZanEn prcka. Ha dyaxnmo Q (z, o) HaMomens orpa-
HAYOHHA?

BEKTOD 2 3a1a6TCA 72 + 1 KOOPAWHATAME: KOODFEHATOR &
® roopamEaTAMHA I, ..., 2%

Dvarnwsa ooreps Q (2, &) ranawa 1 sane (o0 — F (2, ) 2,
rge F (z, o) — xapaxTepmeTRUECKAR PYUKIMA MIOMKECTB.

§ 7. Tpm nyTR pemeHnsd 2axaym O MWHNMABAIAN
cpemero packa

CymecTByIoT TPR TPAIMIHORHWX TYTH DEmeRAR 3afadur
MHURAMABALAHE CPeJHEr0 DPHCKA.

Tlepsstit myTs cRA3aE ¢ Afec)t BOCCTARORNEHAA PYRKIAN
pacmpenenemEs peposraocTedr. Ipenmoromxnm, wro Hapany ©
dyEEnmeit pacmpegenenma P (x, ©) CymecTsyor Voo
IIOREHe TIOTHOCTH paciperenenns P (z} e =0),
P (z | o= 1) nsepoaraocta P (0 = 0), P (0 = 1). 3mecs
P(zx| o =1) — nnornocrs pacupenenesmst peposTmOCTel
BeKTOPOR mTepeoro xmacca, a P (z | ® = 0) — miorHocTh
pacmpeaeIenusa Bepoﬂ'rﬂocmﬁ BOKTOPOB BTOPOTO HKJIacca.
Bemmumasr P (0 = 1), P (o= 0) oNpomeXs 0T BEPOATHOCTS
TOABNeHAA Be!{TOpOB.COOTBBTCTBBBHO OepBoro W BTOPOIO
KJIRCCOB.

3man s1r fyAxnEA, MoAO ¢ moMom(slo hopmyws Bafeca
ONpefleNATE BOPOATHOCTh NPWHA[IGKHOCTH = DEKTOpa
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TUePBOMY MM BTOPOMY KIaccy:
Plo=1]|2)=cP(zlo=1)P (0 =1),
Plo=0]z)=cP(z|o=0P(w=0). (2.3)

B dopmyne (2.3)

[

Il

[

1
S PRElo=0)P =0 +PElo=1)P =1

— HOPMHDYONAA MEOMHTeND,

Herpynmo monsrs, uro MpEmMamsmwe morepn 6ygyr mo-
Ty9edH NP TaRoll KIaccHPHKANAE BeXTOPOR, IPH KOTODOI
BeKTOp % GYNOT OTHeCeH K NePBOMY KAaccy B CIYdas BEIION-
HeHHA HepaBeHCTBA

Plo=0]n)<Po=1][2

(1. e. ecxm Gonee BEPOATHO, ITO O DPEHAIGHHT K TePBOMY
EJAcCy YoM KO BTOPOMY) W OTHOCHTCA KO BTODOMY KIACCY B
TNPOTABHOM CNyiae,

Wnawe roops, yautsean (2.3), BeK10D T [OIKEH GHTH 0T-
TeceH K TePBOMY KIACCY, €CNH BHUOIRAETCH HEPAREHCTRO

Pllo=0) _ P
Felo=h< Pla=0)

TUIH, YTO TO e CaMOe, ONTHMANDBREAA KIACCHPEKAIA BEXTO-
POB IPOM3BONATCSA ¢ IOMOMBIO XAPAKTEPECTHICCKOR PyRRIEE

F@) e[lnP(I[mfb ]nP(z]mAO):Inﬁgz_:];].

(2.4)

Takne xapaxrepmeTuseckme GyRRIHM HHOTAA HASHBAIOT AHC-
KpuMAnaRTERMY, TakaM o6pasoM, BHaEWe MIOTHOCTEH ye-
JIOBHBIX pacnpenedemnt P (z | o =0), P (x| v = 1) n Be-
poaraoctelt P (o = 1), P (0 = 0) rapantapyer oTHCKanue
ONTHMaILHOrO MpaBMla KIaCCHEUKAIAN,

Mepssit myrs saxToTaeTcs B TOM, UTo6H cmavara
BOCCTAHOBHTh 1O BHGODKe HeM3BECTHHE QYHKIEH pacuperie-
JIERAA BEKTOPOR NEPBOTO0 H BTOPOLO KAACCOB,  BAaTeM 1O BOC-
CTAHOBNORHHM (PYHRIEAM DaclpefeleHHA JOCTPOMTE [HC-
KPNMEHAATRYI0 QYHEROA0.

§ 7. TPH OYTE MUHUMH3IAUAH PHCHA 45

OfHARO CNOAYeT BAMOTHTH, TTO B DTOM CIYTIae PELIGHES
CPABHUTENBHO IPOCTOM 88/1a9H -— IOCTPOBEHE ACKPAMUHAHT-
Ho# GYEKOMM — HOJMEHASTCA pemieHNeM BHATHTENIHHEO Gomes
CILOKHON 3aNaTH — 3aaIR O BOCCTAHOBJCHMN PYHKIAH pac-
npejeneAs. Benb BoccrananimpasMie YRR pacmpegese-
HAA BEPOATHOCTEH COCTABIAIOT HCYEPUHBAIIIME CBOACHHA 0
KIIaCCAX BEKTOPOB, B TO BPEMA KAK RYKHAA HaM KHCKPHMU-
HAaHTRAA QYHKIMA OTPaniaer TOABKO OIHY M3 XapaKTePHCTHK
B3AMMHOTO PACIONOMAEHNS BEKTOPOB PAsiIMIHHX KIACCOB.

ITesromy, BooGme rosops, pemiarb 3ajiady ofydemms pac-
TOIRABAHNI0 06DPaBOB, BOCCTAHABIMBAN HEH3BECTHEI® (ByHK-
THE pacupeReJIoHNA BOPOATHOCTeH, Bepanmoransyo. Mekiio-
9eHUA COCTABIANT CAYYAH, KOTA BaNaTH O BOCCTAHOBIONHI
MHOFOMODREX (yEKmUE DPACHpelleeHRR CHABRO BHpOHIA-
1oren, Hanpmmep, xorma dymenma pacupenenemms raxosa,
970 KOOD/IMHATH BEKTOPA Z = &', ..., " pacupepeNem He-
BABECHMO, T, e.

P@lo)=P( ). P " |o).

B orom cayuae sajava o BoccTamoBeEEmM RByx H-MepHbLX
(YRR DACHPefISACHAS BEPOATHOCTSIH BEIP OAIALTCS B 3aMA~
Ty O BOCCTAHOBIGHEH 2 R OJHOMBPHHMX (QYHKIH

P@leo=0,P@E|lo=1) =12 ..,n)

Bropoi# myrs caasam ¢ opranmsanmei Pexyppenr-
HOW TPONPAYPH NMOMCKA HapaMeTpa o', KOCTARMAIOMOr0 Mil-
mEMYM dymrmuonany (2.2).

Ecmm 611 Gyrrmma pacmpemencEEs BepoArHOcTEl P (2}
OEUTA HBBECTHA, T0 DK ONPe/IeOHEHX YONOBMAX POKYPDeri~
Haf IPONBAYPA MOMCKA MEEMMYMa MOrIa 65 GHTH OPraEE3o-
BaHa ¢ HOMOMBK) IPaJMEHTRON0 CUYcRa mo gyRkmum R (z).
B nanmom cmywae rpasmemT Momer 6mTh mafiem Tak:

grad, R (@) = { grad, 0 (z, 0y aP (2.

IIpomenypa cuyexa npepcrartana 61 coGoli creyomee npa-
BEJIO:

i+ =ald -y Derad R@(), (2.5

rae ¥ () — BeamuEAa i-ro mara.
IIpaMuM ofoGmenmen TPaaNenTHOr0 MeTON2 HOHCKA MH-
unmyma ¢ymroun R (o) ma cayvailt memspectHo# dynrguy
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pacupesenenna neposarzocTedt £ (z) ABAAGTCA MPOREAYPa Me-
TOFA CTOXACTHIECKOH ammpOKCHMANEE

alf+D) =@ —vi+Dg@ ) @6

e BeRTOp-GYRKIAIO ¢ (o, 2} MOMHO HOHAMATE KaK TPagUenT
o o dyexmmEa Q (z, &) B TOUKE Zpy, o (i)

B (2.6) sexTop ¢ (0, 7) OUpeRedeT HAIPABNEHHe [BUske-
mus, B ornmane or (2.5) NaNpaBIeHue, BROXs KOTOPOro Gyner
NpPOKCXONATH M3MOHOHAM® BOKTOPA O, BABHCAT He TOIRKO OT
npemsymero sEavenms o (i), HO E 0T cAydaiiHol BexHUHHE
214y TaRmM 0Gpason, Bexrop g (ct, z) OUPERSNACT CTOXACTATOC-
Kufi rpaf@enT — HATPABISHHS, CIYIaliHOe RCHENCTBHE BIHA-
HRA mepemenBo# z. B sroft mpomenype CXOZAMOCTE K MITHA-
MyMy OGeCTIGTHBACT TAKANA UOCTELOBATeALHOCTE BeMTNH Ma-

ros y (i) > 0, aro

SV (i) = o0, ()<L 00

=1

(a7 yc7OBEA 06ECHETHBAIT BOBMONKEOCTH, BO-TIEPBHX, MO-
ROSTH K TOUKe MUEUMYyMa M3 CKONb YTORHO /AEKOiy ToukK
TPOCTPAHCTBA C, & BO-BTOPLX, HPAGIHSATECH K TOIKE MUHU-
MyMa KaK rOGEO GIHSKO).

Teopus TAKUX MTEPATHOANHX METOJOB NOHCKA MUHAMYMA
HampapJIeHa HA TO, ITOOH BEVICHATS, KAKEM YCAOBHAM 0K~
HH TOMIBEATHCA GYHKNAL ABYX TPYNI NePeMeHHELX Q (z, a),
pexTop-HYRKNAL g (¢, 7} ¥ KOHCTAHTEL Y (2), TrofE ¢ mOMOMEI0
mponenypst (2.6) MOMKHO 631X0 06eCHOTRTS CXONUMOCTE TIOLIE-
HOBaTENEHOCTH o (I} K BHAUEHAI0 Oy, KA KOTOPOM JOCTHTAETCA
mEEEMYM dyHrqronata R (o). Memonsays o1y TeOpHI0, MO~
HO A ONPeNeTeHHHX (He AXA nobexl) dyaxmmit noteps
Q (2, @) CTPONTH PeKYPPERTHYIO MPONEAYPY WOMCKA HYMKALIX
suavennit BeXTOpA IHAPAMETPOB O.

Bropoit myTh KaX paa i CBABAH C TOCTPOEHAEM ATePanHoL-
goit mpomenyps {2.6) mua moHCKA monEMyMa R (gz).

HaxoHerm, TpeTEE I yTBH CBAGAH G Hieell 3aMems
HeM3BECTHOrO $YRKNUOHANA

R(@) = 0z 0)dP @)

§ 8, PACTIOBHABAHHEE OBPAS0B M NVHMMHBAINUA PHCKA 47

$yExnEel

t
R (0) = 4 20 (21, 0),

(=1

TocTpOeHHOl IO CXAyuaiinofi B HesamcHMO BHGODRe Zp, ...
ey 20 b

DyrrnEa Rgyy (o) monyunsa HassaHEe QYHKIHE, HCTHC-
asomell BeMYMHY SMENMDHISCKOTo pHCKa. JlaA Kammoro
($HRCHPOBAHHOTO SHAYERMA HapaMeTPa ¢ OHA ONpefeisAeT
CDEfIHIOI0 ReJHTHHY MOTePh Ha BEHOODPKE z3, ... .21

Hpes merosia cocTonT B TOM, TT0GH HafiTH 3HaYCHAE Hapa-
MeTpOB & = &,*, offiechedMBEaVMUX MAEAMYM QYHKIUE OMIH-
PUTECKOTO PHCKA, @ BATeM B KAUeCTBE PeINCHUSA 3ala9H O MH-
HEMHBANAA CPEfIHer0 PHCKA HPeANOKHTh QYHKIEIO ¢ BTHMH
3BaUeBEAME TapaMerpos, T. e. Q (z, ap*).

Takoii MeTop pemeHAs 3aKa9A HA3HBASTCA METOLOM MAKE-
ME3ANEA BMOAPHYECKOT0 pHEcKa. TeODHA MOTOAA MEHAMM3A-
MR PMUMPHTECKOTO DHCKA IPH3BAHA OTBETHTH HA BONDOCH,

" Rorfa (mas kaxkux GyEKnuiE @ (z, @)) TaKaA MOAMEHA BOIMOMK-

Ha M KaKaf IPE 3TOM COBEpINAETCA OmIHMOKa.
PassurHe MeTojoB OGYYeHHA DPAacNO3EABAaHHE 06pason
TOm0 HO BeeM TPeM NYTAM MABHMWIANHE CPeJHETO PHCKA.

§ 8. 3anaua obyvemns pacnozmasasmo 0Gpasos
M METONBl MHRNMH3ALME CPENHETO PHCRA

Hrax, sajaua o6yuenns pacuosEaBagam 06pasos CROFATCA
X 33Jla%e O MEHMMABANEH CDfIHEr0 PECKA B CYMECTBYIT TPH
TPAJHNUONHNX OYTH DemeHHA STOH 3ajavdm.

Hasanock 65, 9T06H HONYYHATEH COOTBETCTBYIOMMEe AJNIr0-
puTMH 00yUeEBS DACHOSHaBaEHI0 06pasoB, AOCTATOYHO B
STOM JACTHOM CIyTae NPEMEHNTH 06INWe MeTOXH MMHBMHSZa-
TNH_pACKa.

OnEako Ha caMOM Jlefle CATYATHA He TAKaH YK DPOCTAS.
MeTORH MPHEMHARIEA PHCKa KeOCTATOIRO Paspaborans.

IlepBriit TyTh UPHBOAAT K HeolX OAMMOCTH BOCCTAHABIM-
BaTh MEHOTOMeDHYHI $yEKOMI0. DPfeXTHBIEEC METOAB BoOCCTA-
ROBJIEANA $YHKNUH Paspaboranml JAIb AJA cAyYasd, KOTAa
$YEKIAA BaaHAa C TOYHOCTHIO ][0 8HAYCHAA HE60NBIIOT0 THCTA
napamerpos. BoccramopETs $YEKUMIO IHAYET ONpeAENHTH
3HAYEHAA NaPAMETPOB,
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B2 Ilea qpyrax merona MUHAMEBAIEE pucka MOTYT 6RTE Ipu-
MEHOHK HO AN BCAKEX GyERumi moreps @ (z, «).

Teopernueckno HCCIONOBAMMA BTHX METOJOB MEHEME3A-
I DECKA KAK Da3 W RAUPABJCHEL Ha 10, 400k yoraHOBHTS
Kuaaccs ymkmumi @ (z, o), AuA Koropex' oTh METORE! IpH-
Memnmil.  Coemugmka samanm  ofywemms PaCcI0BHABARHIO
06pason cocromt B ToM, 4T0 QyEKmEm F (z, @) xapakrepu-
craveckns. OKasadoch, 910 JUIA TaREX GYEKOWA TeopHa Mu-
HUMESAMHA PHCKA He MOrIa rapaHTHPOBAT: YCIeX IPHMeHe-
HUA METOJIOB MEHEMHA3AIAM,

To cymectsy, sagasa ofygemns pacmosnaBauMio ofpazon
6CTh TeOPHA MHFHMUBALNUE CDBIHEro0 DHECKA CHOIWATBLHOLO
smia dysrnalt noreps. Hmme, » raapax 111, IV, V, upameni-
TeIbHO K 3aJate O0YIeHWA MAIIHE PACHO3HABAHAIO ofpason
SYRyT paccMoTpeHH Bce TPE yTH MOHUME3ZRONE PHCKA.

laaga III

METOJ BT OBYYEHHA, OCHOBAHHEIE
HA BOCCTAHOBIEH U I
PACHPETEAEHHA BEPOATHOCTE I

§1.0 BOCCTAROBJICHNN pacnpefiesieRrn BeposTHOCTEH

B sanamax warematmveckol crarucraka YpessHTaiHO
BajHEML ABIAGTCA Caywafl, KOrma (Gymmuma Pacupenenermx
BODOATHOCTel W3BECTHA ¢ TOWHOCTEIO JO BHANGHHA napaMe-
Tpos. B arom caywae Boccramopmemme Pacupesienenus sepo-
ATHOCTOH CBONNTCA K YCTaHOBJGHEI SHavemmi HapaMeTpor
HA OCHOBe mMeomelica BGopku. Merons MCCASIOBAHEA,
PaspaGoTamELe agech, moxyYmAN Hassamme MeTO/IOB mapa-
MBTPEUOCKOH cTaTHCTHKM.

Bume 6rmo YKA3AHO, uT0 samava 0GyueHMA pacmosma-
BARHIO 06Pa30B MOMET GEITH pemena OYTeM NOCTPOCHHAS AHC-
KPUMHESHTHOR QYHEKINE [0 BoCCTAROBIGHNEGT dyERMIM
PACHDEfieNenNA BOPOATHOCTEH DaIMuELX HIACCOB O6bek-
708. B aroii raase Gygyr DacCMOTPEHN TAKHe HapaMeTpHue-
CKHe METOAR! pemeaus sajaud. Hax yixe YKasuBagoCh,
HA8A DEMEHHA BAIATH O6yIeHEA DACTIOSHABAHHI IyTeM Boc-
CTAROBNOHUA pacupeielloHUs BepoATHOCTeH, Bo06me roso-
PA, RaKeTcA MalONPUBACKATENLHON H DeanbEBIX yeuexor
HAa 3TOM OYyTH MOMKEO HEATh JARIMB ANA BHPOMASHHEX
cnydaes,

Hapamerpuueckne meroxn PeIleH”A 38014 06ydenna pac-
MO3HABAHIIO CBABANK ¢ ARYMA KIACCAMH ¢ysxnmi pacupe-
AOTCHHA,

lepsud knace pacnpepenennit, Pac-
IpelielleRre BeDOATHOCTEH ANA KaMJOTO Kiacca BEKTOpOB
Pz, p), B4BHCHINEE OT BEKTOpA lapaMerpor p, Takogo,
10 KOOPAUHATHL BekTOpa & = (z', . .., z7) pacnpefienenn
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HOZaBACHMO, T. €.
P, p)=P@E,p) x...xP@E"pY), (3.4)

¥, KDOMe TOr0, Rajkiasd KOODEHHATA % BEKTOPA & MOMeT
OPEHEEMATS JBWb (UKCHPOBAHHOS 9YHCIO Bhavenuit, [lun
OUPEfieNeHHOCTH GyfeM CUMTATh, YTO Kaad KOOPAMEATA T
TpHEEMAeT T; 3Ha%eHEH cf (1), . . ., ¢i (1)),

Tawmy o6pazom, paccmarpueaercs caydail, korja pacipe-
JlelleHAe  BEPOATHOCTEH - JAA KaKoro kiacca oGBEKTOB
sajano psipamenmeM (3.1), rae gymxmma P (xi, pi) momer
GHTh 8amucaEa Tak:

(1), ecam z'=

Pl p)
p{(T), ecau zt

T
S p)=1

3necs pi (k) ecTh BePOATHOCTD TOTO, WTO Zi PMMET 3HAYERNE
¢t (k). BoccTaHOBHTL pacIpeneNenHe BePOATHOCTeH 3.1
9HA9AT HaliTR BRAUERNN TapaMeTpos pi (k) (k = 1,2, . . ., 1;).

Bropoi Kxace pacnmpememermmii. Inor
HOCTb paclpefielleRus BEPOATHOCTEH JJA KaMuoro Kiaacca
00BEKTOB daflaHa HOPMANBLEEM 3AKOHOM

1+ -
Pln A)—(Z”)ﬂ,,lAl,,,exp[ = WA )] (3.2)

BoccramosBTs WIOTHOCTE Pacnpesiesenns BeposTHOCTel 3HA-
HHT HafiTH BEKTOD CPEJEEX W ¥ KOBAPHAIMOBEYIO MATPHELY
A pum Kwkporo Kuacca ofbexror. OJmAKO WacTo Pemenme
TaKol 3a/1auK Ha BHGODKAX OTDAHEYEHHONO 06eMa OKAgH-
BAETCH HEMOCTATOUHO TU4YHKEM H To3TOMY paccMaTpEBAOTCA
eme Gonee ysKMe NOCTAHOBKH, IZie HANOMEHH OrDAaEMTCHHA
Ha CROHCTBA KOBAPHANMOHEHX MaTphIN A (uanmpumep, cunTa-
©TCA, YTO KOBAPMANHOHHKE MATPHLLE PasIHUMKX KAACCOB
DaBHE %GO ABIAITCA IMATOHAABHNMN HIH Jarme eIAHNT-
unimum). CormacHo gopmyxe (2.4) sHanme muoTHOCTel pacupe-
HeJeRHA BEPOATHOCTEH BEKTOPOB A DASNHYHEIX KIACCOB
06BEKTOR ¥ BePOATHOCTOH IOABNEHAS NPOCTARATENA KaM-
BOTO KIACCa [AIOT BOBMOMHOCTH HEME[JEHHO OUPEAeNHTH
OUTHMANBHOE Pemaiomies TPaBHiIo.

§ 1. BOCCTAHOBJIEHHE PACIPEAEJERUA BEPOATHOCTER 51

ITpencTaBmM, Kak BTO YaCcTO OPEHATO B TeOPHEE OGyIeHEA
pacnosHaBaHmo 06pPasoB, n-MEPHH BOKTOP , Ka'KAaR Ko-
ODAHEATA KOTOPOTO MOer NPWHHMATE JHIIb T; SHavenni,
Raxk GmmapEe  pesTop % = (¥, ..., Z') pasmepHocTH

T= Zri. 910 pemaerca tak. Kammot roopmmmare x! cra-

BUTCA B COOTBRTCTBH® BOKTOD §;, KOOPRHHATEL KOTOPOrD
2}, .. ., §it OIpeReNAIOTCH CAenyOIEM 05pRAOM:

[0, ecmm  zt=f=ct(k),

1, ecmm z!=cl(k).

HampuMep, ecin KOOPNHHaTa i MOMKeT NPHHEMMATb Te-
THDe 3HAYEHMA W MmeeT sHademhe cf (3), TO cooTBETCTBYIO-
muit sexrop £; pasen (0, 0, 1, 0).

HKoopmwaatst Bextopos £ (i = 1, 2, ..., n) samncesa-
0TCH mORPAN, 06pasys HoBHE BexTOp % = (Z',..., Z%),
TAK YTO DEpPBEE T; KOODOHHAT 3TOTO BEKTOPA COBIANAKT
c £, cnegylomme T, — 06pasywr £, T T. 1.

Torpa gas mepsoro knacca (ymrmult, cormacmo (2.4),
ONTHMAJBHBM DEINRIOWEM TDPABATOM ABIAETCA JMHeHHAA
TVCKPEMAHaHTHAA QynKna

(1 P’{ P;)
F(z)= ZXIn—% 4+ In=2 ],
=9 E, np’i n"ﬂ

TAe pr M pn — COOTRETCTBEHHO BEPOATHOCTH WOABJNEHHA
BeKTOPOR HEpBOTO K BTOPOFO KIACCOB; Pi — BEPOATROCTH
TOr0, uT0 #* = 1 MR BEKTOPOB HEPBOTO RiIAcCCa; P —
BEPOATHOCTE TOTO, Tro Z¥ =1 jIA BOKTOPOB BTOPOTO
KIacca.

«Jlns HOPMAMBHBIX pPACIHpeseleHNil ONTEMANBHOR Delalo-
mee XparANo, coraacuo (2.4), oxasmpaercs, Boobme rosops,
KBafipaTHYAOE MHCKPAMEHAHTHOE GymERmmel

8l — 1" 45" e — ) — (5 A — )

Lt

| A P
—lan:\—i—ln—)

P
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THe Jiy W A, = Tapamerpal MIOTHOCH PacH pefieneRaa BoKTO-
POR IepBOro KNacca, a fug B A, — BOKTODOB BTOPOIO Kiacca,

Taxmm ofpasoM, sagaza TOCTPOGHHA PEmAIEro IpaBa-
8 CEOAMICH K HAXOMICHAI0 COOTBOTCTRYIONEX MapaMeTpos
mroTHOCTel pacmpesieNerns BopoATHOCTR,

Cpenn nmapamerpmueckax Morogon BOCCTAHORNGHEA IIOT-
HOCTH PAcIpefieleriis BepOATHOCTel RanGoNee sdderTHRmb-
MIL ABIAIOTCA MOTO, MaKCEMyMa HpaBjomogo6ms m MeTORH,
OCHOBaHHEI® Ha Gailecopoll omemxe, Hprmenenne stz pryx
HMETOLOB A " BOCCTANORNENNA NIOTHOCTEH  pacHpenesenns
BOPOATHOCTO! B ONWCAHHAY KIACCAX B COCTABIAET copepsKa-
HH® TOOPUM MAPAMOTPHYECKUX MeTO[OB OGYYeHHs pacmosma-
Bamuio o6pasos. Ilpesmpe wem mepeiitm x H3JI0KERAI0 aTOMH
TCOPHH, HANOMHEM HEKOTODH® IOHATHH CTATHCTRIECKOR
TEOPHH ONEERBAHMA,

§ 2. Knaccnpmragna OUEeHOK

Hrax, sagawa coctonr B TOM, 4TO6H, HCHOABAYA CHydYaii-
Hylo M He3ABHCHMYK BHGODRY z, . . ., z; duKcEpoBarmoR
INARKL [, MONYYeHHEYI0 COTIACHO LIOTHOGTH pacHpefeleHna
repoarroctedi P (r, &), BoccTamOBETH 3Havemme BeXTOpa-
HNapaMeTpoB oy,

Wuado ronopn, sapava sakmouserca n TOM, 2TOGH HajiThn
$yERIEO, KOTOpAX MO Kanxok BHGOPKe BOKTOPOE 1, . . ., a4
BEYRCAANA 6K BeKTOD o (i, . . ., 1), ROTOPHLE M mpHMenm
32 MPUGIMKEHNO BORTODA-IAPAMETDOR o, T. e. mafitm
dyrKnHID ~

& =0 (7. ..,z 3.3)
Dymrmua (3.3) morywnra HasBaHMe ONEHKH WapaMe-
TPOB ¢y Tak naw BERTODHL 2y, ... , ; CAYIafiHH, TO Omen-
Ka @ (zy, ..., x) Abasercs CIyvaiinok 'Benmumnol, obxa-
MAIMIEH TAKEMA X2 paKTePUCTHEAME cayTafinol BENMIAHH,
KaK QYHKOEA MIOTHOCTE pacupenenenun k (w), maremarH-
HEeCKO® DHURAHHS
o= oh(a) da,
AECIOPCHA

D@y =@ —%2h(w da.

2. KIACCHOUKALMA ONEHOK 53

B maremsriuecroit craTHCTEKe mpEAATH cIeyromue
XAPAKTEPHCTAKH OeHOX. .

Hecuewpennoli HasuBaeTcs TaKasm ONEHKa, VLA KOTOPO#
MATEMATHUBCKOE OHA[ANHe ONCHKA DABHO CAMOH ONpegelse-
Mot BeJHURHe.

Ffiexmuenoti OMEHKOR RAZHMBACTCA HECMOMEHEAR OLENKA
€ MEHAMAJBHOR JWCHepCHeld T. e. HaHGoJee TOTHAS U8 Boex

Dugnt
rmmer ] .
e e mudRaE B
£ct =1

)

ACGHIOTIL T
HECHCLIERHIE

ICa HmOmUGECKE
CHEEHHE

Hecocmonmensisre

[Paennd ¢ acarmmo-
uveont pgen
[

g<e<t

Locmosmeuwele

T
ppermubsye

2
Pre. 4.

HOCMEIIEHHHIX OmeHoX. [laA ocTannEEX (ResddexTuBREIX
ONPHOK) BBORHTCH KONWTECTBOHHAS MODA TOWHOCTH onenkn
€< 1, nassipaeMan addeXTHBHOCTED OHOHKH, KOTOpas Ompe-
HBIIACTCA OTHOIIEHHEM IACTEPCHE 3()oRTREH O OIORKE K Hc-
TISPCUE JJaHHOE OMeHKA. Ouermpro, uto sdderTuHOCTS BP-
QoxrTHBRO OmeHKY PaBHa 1, & A OCTANLHEX OTeHOK ¢ < 1.
Ha ocrose s1ax onpenenennit Moo sRecTR TePBORAYATBHYI0
KAacoH¢UKaHIo omemok (puc. 4, a).
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9Ira wraccuEKANES UpefHAHAYERA ATA XapaKTepHCTHK
OLHOK, HONYIeHAMX HA BHGODKAX Manoro ofmeMa. Jlam
BHOOPOK GONBMOro 06TeMa IDENArABTCA HECKOILKO HEAS
CHCTeMA KNACCHQUKANAM, B KOTOPYI0 BROJOHH NOHATEA
8CHMITOTHYRCKH HOCMEIIEHHHX, COCTOATONBHHMX ¥ sierTnp-
HBIX OIIEHOK.

Acuunmomuuecku wecmeujernod HasHRACTCA OMEHKA, RIS
KOTOPOR

& (1, . . .y T1) > &g IPA L > o0,
Cocmoamensrod BA3HBAGICK ONEHKA, IR KOTOPOl
P(loe—ag|>>e)—>0 opr [ > oo gnA Bcex e>0.
Acumnmomuecku  sffexmusmoli  Haspaercs  omemka,
mis roropoli ¢-—»1 mpm !> co. Takan xuaccmdmuamms
ONEHOK mpejicTaBleHa Ha pHc. 4, 6.

N § 3. Merox MAKCHMYMA NPaBRONONOGmA

Merox MaxcHMYyMA IPaBIOBOKOGHS B Bafade 0 BOCCTAHOB-
JISHHE TUIOTHOCTH PAcHpefieeRdst BeposATHOCTEH B Xmacce
dyarnuii P (z, o) cBAsam ¢ HCCTeOBAHNEM TAK Ha3HBAGMOH
$yEKnERn npasgomogofma Mmmeps. Dymxmmm IpaBRomo-
nobas samaercst Ha BHGOPRe xy, . . ., ; W WMeeT BER

13
L (@, oo @ fo) = || P2y &) (3.4)
=1

Ecan pesmaunst x muexpermst, to ymkmus, L {2, ...
-, % | @) mmA Kamporo « onmpegeXrAer BepPOATHOCTE
cryvafinol @ mesaBMCEMOM BLIGOPKHM 06pasoBaTh Iocie-
HOBATENBHOCTS y, . . ., ;. Ecam jxe z,, ..., 7, — mempe-
PHBHbe Bexmuums, 1o Gymrmua L (z,, ..., #; | a) momer
OHITH MCTOMKOBARA KAK INIOTHOCTH COBMECTHOTO DacHpefieie-
NHUA BOIMYAH Tpy o0 0y T

Tarmm o6pazom, xasmmoi BHGOPKS Moer GHITH MOCTARIE-
A2 B COOTBOTCTBEG (YK mpaBnomopobma (puc. 5). Merog
MaKCHMYMA UPaBRONOZOGHA COCTORT B TOM, UTOGH B KRUOCTBe
BOCCTAHOBJIGHHOI0  3HAYGHMA INapaMerpa o BHOEpaTh
TO, KOTOPOS HOCTABAAET MAKCAMYM (YRKORM HDABNONO-
nobus. Hapamy ¢ ¢ymemmedr L (zy, ..., z;| &)] npagsAto

4 BAHECOB IPHHIMII BOCCTAHOBIEHMA

e
a

PACCMATPUBATH (YHKOHIO

t
L@y, 2@y = X InP (z, a). (849
i=i
Maxenmym §yuxmuit (3.4) 1 (3.4) copmagawr B, clepopa-
TeJpHO, OUEHKH MAKCHMYMA NpaBgomopofuA MOryr OHTL
HalijeHH KaK KODHH ypaB-
HeHHA

oL (s,

da!
=12

HIH ypannenn}l
oInL(m
B’

s 5] '

Puc. 5.

TeoprA MeTOfa IPA3BAHA ONEHMTH, HACKONBLKO «XOPOLD Hpesi-
JMaraeMiii cMocob OLEHABAHMA DapaMeTPOB. JTa TeOPHA AO0-
CTaTOYHO TONHO paspaGorama. Iloppobuoe FMcclexopanne
CBOHCTB OLEHKM MAKCHMyMa IPABAONOAOOHA MOMHO HafiTH
B paborax [2, 62].

OcHOBROG COfepXMsaHNe TEOPHH JAKNIOUALTCA B TOM, UTO
A onpefenieBENX GyHKUME P (z, @) (xoTopeM saBegoMo
LpuEaJieaT 06a KJACCA PaccMATPHBAEMEBIX pacmpefiene-
HHii  BepoATHOCTeH) MeTOoJ MaKCHEMyMa IpPaBROMOA0GUs
uﬁecneqnnae’r ACHMOTOTHYIECKYI0 HeCMeMEeNHOCTh H acHMI-
TOTAYECKYI0 H(YeKTABHOCT OLEHKH.

§ 4. BaffecoB DPHHNEI BOCCTAHOBJIERIA

Baitecop npuANUE BOCCTAHOBIGHHS MIOTHOCTA Pachpeie-
JeHWA OCHOBAH Fa HCIONL30BAHEM (opmyiam Baieca:
PEia P

P(afx) @

Ilycrs MaBecTHA abpHOpUAA IIOTHOCTH pacHpefeReHHs
BepoaTHOCTel P (0) BeKTOpa MapaMeTpoB o, KOTOPAA XapaK-
TePHAYeT NPeATONAIAEMYI0 BO3MO)KHOCTh OCYIIECTBAEREA
PAsNAINNX BHAYEHHH O JO TOTO Kak IpOBejieH BKCTePUMeHT
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(nana BLaGopra). Amocrepropras BepoATHICTE P (o [ zy, . . .
+ 1 &) XapaKTepHBYeT BOSMOKHOCTh OCYMECTBNeHHA paz-
JIHIABIX 3HAYCHAH oL HOCAS TOTO, Kak K aUpACPHOMY 3HAHHI0
uoﬁaaneno 3HaHNe, W3BNEYeHHOS W3 SKCOepEMeHTAdbHRIX
AdHIBIX 4y, . .., 2. B arom caydae ¢opmyma Baiieca yI-
BEPIAAGT, HTO ANOCTEPHOPHAR BEPOATHOCTH HAPaMeTpa o
HONYTALTCH YMHOMKERNEM alpPHOPHON BEePOATHOCTH Ha QYHK-
THI0 HpaBjiomogofimsa

r
L2y ey 3|0 = HP(m,|a)
iy
H feJeHHEM Ha BEepPOATEOCTE JAHHOI'O IKCHepEMeHTa
Pz vy m).
Wnave rosops, cmpabegamma dopmyna

Lw,..., o, 0) P(a)
Pe)a, Pe, l., 7]

> ) =

rae
P @y 2y = § Lizyy .., oy 0) P () do,

8CJIM NApaMeTPH o HENpePLIBHH, H

P (@1, 7)) = D\ L (24,
1

s Z1| @) P (o),

€CMH SHAMEHHA MapaMeTpa C. AMCKDETHHI,

TaxaM oGpasoM, ¢ momompio $opmynrr Baiieca mo ampn-
OPHOMY pACHPeAONeHNI0 BEPOATHOCTEH mapaMeTpoB & U pe-
3yJLTAaTaM JKCHEDUMEHTA MOMeT GHTH BRTHCIeHA LTOTEOCTS
AUOCTEPHOPHOrO PACHPeHeNeHEA BepPOATHOCTEN P (e | =y,

Y T
Teteps Samaua sanmozacics 5 Tom, arofi, sHAA mAOT-
Boots P (a |z, . .., ), oupepenmrs moxomui mapaMeTp.

3meck MoxeT GLTh HECKOMBKO EReHl ONEHEBAHEA.

1. B rauecrse mckomoro smavemms BEKTOpa MapaMerpoR
BHOZpaeTca rakoe @, KOTOPOe 0CTABIAET MaKCHMYM QYHK-
B C TR

} 2. B ravectse HckomMoTo sRavemusa BEKTOpa MapaMeTpop
BHOHPaeTCS MATEMATHIECKOO OMMIARHe 3HaveHEA a, T. 8,

@ =aP@)z,..,2) da.

§ 4. BARECOB OPHHUAN BOCCTAHOBJIEHAN 57

3. IpnmAra # Taxas HKeA BOCCTAHOBNGHASA, KOIZa ¢ MO-
MOmBI0 TIOTHOCTH pacupensieast P (a |z, . . ., 2;) KoH-

crpyupyercs wrotHocTh P (x) mo mpasmay

P@) =Py Pz, ... z)do =
. { P (x|} Plm,
= (P50 Plada

= }0) dx

T. 8. B Ka4ecTBe ONSHKA BHOMPABTCA MATOMATHUECKOE OMKH-
namne niorHoctd P (¢ | ). Boofme romops, moxyveHHam
B pesyabTaTe BoccTaHOBAemEA (3.5) miorEOCTH P (x) BoBCE
HG NOIKEA NPHEANNEKATH PACCMATPHBAEMOMY WaPAMETpPH-
gecKoMy cemeiictsy P (z, o). ITosromy, crpore romops,
PACCMATDPEBAGMBIE MeTOX KORCTDYMpPOBAEMS WIoTHOCTA P (7)
HEJAb3A HABHBATH BOCCTAHOBICHHSM q)y}l]([(ﬂl’l B KIacce
P (z, &), ToM He MeHes OH NMOAYYAN Ha3BaHMe Gaiiecosoii cTpa-
TOrHE BOCCTAHOBNEHEA QYRRmUE P ().

Baffecopa omeHKa IVIOTHOCTH pAacHpefefeNHA BePOAT-
HocTell ofnmamaer 3aMedaTedbHON 0cOGeHHOCTBIO, Kemalomeit
nonyuenme ee Kpaiime meiaTennpHol. OHa pealmsayer ouTH-
MaJBHYI0 CTPATOTHI0 B CHEAYIOMeH Hrpe ¢ «OpEPOROD.
HUrpa cocrour B T0OM, ITOGH «yrajared Xof, ¢EeNaHHHE TpH-
pomoit. Oynxnus P (o) 3amaer BePOATHOCTH TOTO, 9T0 IpH-
POAa HA3HAYAT BCKTOP & = Oy B Ka4ecTB® HapaMerpa IaoT-
HocT® pacnpenenenna P (z, «). [IycTe Teneps nana sHGopra
pifuiia:ing ! ms l‘eﬂepﬂﬂbﬂoﬁ COBOKYIHOCTH € IJIOTHOCTBIO
P (z, @,). CrpaTersa Wrpoka BaKAOTASTCA B TOM, YTOGH
safath Takywo QyERmE® N (2; Ly, . . ., 2;), KOTOpaA GBIIa GH
Kax MoxEO «Gmmmer K P (x, &) «llaprma» B Taroit mrpe
OmpepenseTca cTparerked FUPMpPoNEH o = o, CTpaTermedt
urpoxa 1 (z; z,, . . ., £;) ® caAydainoil BuGopKro# x,, . . ., 7.
Benmuuaa upourpeima B eTolf Mrpe

Dio; 2y, .., z) = S(P (@) —n(z ag, .oy T))2dz. (3.6)
CpefHE DPONrPHII MrPOKa B HTPe ONPefedAeTCA BHIPANe-
HHABM

1=$D; 2y, 2) P@P (2, .o i} 0) ey, ...y dzyds, (B.T)
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T. e. (3.7) momywaetes ycpegmemmen (3.6) wo crparerman
OPADOILT U BCOBOBMOMHLIM PealBaammam BEIGODKH.

3amegaTeasaO0s CROMCTEO Gaitecoroil ouerKE BaKI0TAOTCH
B TOM, 910 OHA MHRMMH3ADYET CDONHME MpOMrpHm urpoxa,
KOTODHI 3HAST CMEMAHAYIO CTPATETHI0 TpEpogs P {e).
Weate rosops, ourmmaxsaas CTPATerHA MrPoKa OOpeness-
OTCA KaK

{3 2y, ..y =
5 21 ) (P, .., v, @) P () da

Toxaon 910 pamOe RNA momMMamHA 3mavemmm Gaiteco-
BHX OUSHOK YTBEDIKICHHe.
Mrax, tpe6yeren Hafith Taroe n (= =y, .

<.y T), KOTOpOS
MEAAMA3EDYOT BYRKMEORAN

1=S§_,, S(pma)_n(x; 23y ooy 2P (21, o 2 0) P (0) X
X dodvdz, ... dz,. (3.8)

Ofoanmawmm
D (&5 21y 22) = § (P [0) — 1l 21,y ) Pl o 1[0
X P(a)da

W, H3MORAM TODH/IOK HHTCIPADOBARUA, TOCAS Tero (3.8)
upmyter BH]

I=S<<.S®(:’:;zl,...,zl)dxdz,dzﬁ‘“dz,.

TpeoGipasyem temepr dynxnmo © {Zy 2y, . ..z
D@, .m) = PP (z, . . ., 2] @)P(a) da —
“@ie L 2) [P )P (a5 | P (2) da -
tat @z, ) [P, 2 )P (@) da
OBosraunm
el@y o nm) =§P @, ..., sld)P (o) da,
P2) = WRPKMUL) P2y, . 2,|0) P (¢) dot

§ 5. CFABHEHUE METOROB OLEHHBAHMA 59

CopaBepaBR0 paBeHCTEO

@(f; Ty, 2) =§ P2 (zJ )P (2, . ..y 2| @) P (@) dot —
—PEE)e (2w P () = (s, s )X
X e {Zy .2
Taxum o6pasom, (yHkiMonan J pacHagaeTcs Ha RBa Cla-
TAaeMHX
I=1I 41,
rae
L=§P @ P (.. .o l0P (@) do—
— ez oo )P (D) daday . . . day,
L=§1P@ —n(ma,.. oe)lclzy ... x) dede, ...
oL day.
Hepnoe caaragmoe He 3aBHCHUT 01 GYBKLME 7T (T; Ty, . . +p Tg).

[loaromy MEHEMH3anEA [ DKBHBaAeHTHA MMHEAMABALUH BTO-
poro ciaaraemoro I,
MRBEEMYM 9TOT0 GIAaragMoro paBell HYJIO U J{OCTHraeTcs
TOTAR, KOFAa
Az zy, ..., 2) =L@

§ 5. CpasueHue 0aiiecoBn MeTOHA OLEHMBANNA
M OUEHMBAHRA METONOM MAKCHMMyMA NpaBzouofoGma

PaccMoTpeREbe METO[H OUEHEBAHHA He ABIANTCA Pas-
HO3HAYOBIME HH 1O CAOMHOCTH HX peasusagBEd, HA OO0 B‘P-
eKTy, KOTOpHI MOKeT 6LITH ¢ Mx noMOmbI0 Honyuer. Han-
GONBIIYI0 TPYRHOCT B POAXMBALMHE METOAA MaKCAMYMaA IpaB-
Aonofo6uA OPeNCTABIACT OTHCKAHME DEMIEHMHA CHMCTEMBE
ypaBHeuui

oL (m,

=19

- 39)

o

Xora cherema ypasEenni, poobime roBopd, He ABAAETCA
AunedHOH, YACIGHE0® DENIGHHe e He COCTABIAET HpHHNHE-
HaXBROH TPYNHOCTH, Tem Golee UTO AJA UIMPOKOIO KAacca
$YHXOUE CYmecTBYeT JNHINL eJHECTBeHICe pemenme (3.9).

Peanmsanua Gatiecopoil cTpaTerMi — 3aja1a SHAYMTJNb-
Ho Gosee Tpyaman. Hak mpapmio, aTa cTpaTerns MoMmeT GHTH
peanmsoBaHa JWINb TOIAQ, KOMA YAAETCA NPOBECTH
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ABAJIATHIECK 0O EHTGPPBPDE&H“G BHpaRegd A
< ¢ L, .., 5| a) Plzx]a) P
Py = S oz da., (3.10)

Umcnennoe naTerpAponanme (3.10) — sagaua upesmrr-
9afiH0 TPYNOGMKAA M3-3a BHCOKOK HKPATHOCTH HMEHTerpaia
{BeKTOp 0 O6KUKO EMeET Goapmymo pasmeprocTs).

B eBo10 0uepe/n MeTo MaxcHMyIa TpaBIONOR06HA MeHes
IPHBIAGKATONOH oM Galiecon: TeODHA rapamTHpYeT immn
ACHMITOTATBCKYI0 5QeRTHBROCTS MeToxa,

Baitecosa mponexypa mmeer HHTePIPETANHI0 ONTHMANBHOHK
CTPATerMd B AIpe C M3BECTHOH GMEMIAHHOH CTpaTermei npo-
TaBERKA. IIpanaa, npu ee peanmaanmm rpebymorcs CBOleRnA 0
JUIOTHOCTH AHPHOPHOLO pacHpefeneniis NapaMerpos &, =ro
MO BOOrmA MMeerTes y ycciexopateds. ORHaKe WEBOCTHO
{reopema C. H. Beprmreina), wro samasme AmpHOPHBIX
CBOJIeHAR Ha MONYYeHHe ANOCTOPHODHON MAOTHOCTH Ppacupe-
JCNCHAA BEPOATHOCTEH WAfAGT ¢ POCTOM ofBeMa BHGOPKE,
B cayuae, korga mer muxaxmx HUHBIX CBeAOHHH, 06BMHO MoNp-
SYIOTCA PaBHOMEDHSIM BAKOHOM AUPHODHMX paclpefieNemmi
Hapamerpon o, Taxua o6pasom, caTyauus tarona, wro npr
OUCHEBAHAN MIOTHOCTH PACHPENETGHHA FKBIATOABHO mony-
9aTh GailecoBy onemky, xors maiith ee Tacto GriBaer Kpatine
Tpysuo. Korga monyuenme 6atiecopoit OICHKE HOROBMOKHO,
HCTONLSYIOTCA ONGHKM METONA MAKCHMyMa IDaBLOTON06H.

Huke, aan HePBOrO Kiacca pacOpeneleHui Gymyr apm-
SOMEHEL ONEHI HADAMETDOB MOTONOM MAKCHAMYMA Ipamjio-
nonobua u Gaiteconst oneHxm. Has sroporo nacca pacmpe-
Rexemmit 6yayr mpEBepemst omemmu TapaMeTPOB MeTOgOM
MAKCHMyMa mpaBRonogodus; Symer TOKA3aHO, B 9eM COCTOAT
TPYRHOCTA mpu nonyvenun GaiecoBHX omeHoK, m, HaKoHer,
6yayr BaiimeHw Gakecomm ONGHKH JUIA HOKOTOPHX CHENH-
ANBHHX BAZOB KOBAPHANEOEHLIX MarprEn A.

§ 6. Ouenxa napamerpos PACTIPENSIICHAA IHCKPETREIX
He3aBACHMEBIX OPHU3HAKCB

Hrax, uyers xooppumarst BOKTODA % pacupefeNeR He-
SaDNCHMO H, KPOMe TOTO, KAXKAAA KOOPNHHATA ' BEKTODA T
MOZOT NPANAMATE T; 3HATEHMH, T. 6. M3BECTHO, uTO

ﬁ P(at, pi),

iy

Pz, p)

§ 6. CIVHAR HE3ABHCOMLIX HPASHAKOB ol

roe
p'(1), ecam a*=ci(f),
Pah,phy=1 v oo (3.41)
P, ecam 2t =l (v),

CocrapaM QyERUmI0 mpappomonoGs

i n
Lizy . 2z p) = [1 1] Pz p),

k=1 dmd

rae a:," -~ BHAYeHHEe i-# KoopmHAarH X-ro BexTOpa ofydalo-
melt MOCHe0BATENBEOCTH, .
Tlepecrapus mopAgoK cOMEOKETeNER, MOMyTHM

L
L{zy oz p) = H H P(z}r, .

=1

Tepeiinem & $yaxmun In L:

NI
In L@y, oo 2y, )= Oy 2 10 P (zh, 1Y)

i o]

PaceMoTpUM Temeps ReamuEY
I}
2 In P (zh, p).
=t

Cornacuo (3.11) oma Mosxer 6bTh TpeyiCTaBieHa B BIAe

S\ In P (ehy p) = Sty () In 210,
2

ket j=t

tae my (j) — IHCIO BEKTODOB BHOOPKH, Yy KOTOPHX KOOPAH-
HATA NPHEMMAaeT spademie xi = ci (f); L — ofbem BHGOPKH,

(;m‘ M= l).





[image: image32.png]62 TH. III. METOAM BOCCTAHOBJEHHA PACIPEAENEHMR

Taxmm ofpasom, Rorapudm $yHKOUN npasgonogobus
pPasen

noT
WL, .nemp)= 3 Smilup@.  (3.42)
i=1 j=1
Haiigem makcmmym no pi G dynromua In L (xy, . . ., @, p)
OpA OrpaHHIeHMIX Zp‘ ()=1. Nan sroro BOCOONB3YBMCA
METOROM MHOMKETONeH Jlarpamxa.
Cocraay pymmmo Jlarpamia © (o, A):

noTy
Qe )= X 3o G)lap () — bpt (7)),

=1 j=1

rae A; — mEomurenm Jlarpamxa.

Bekrop p, nocrasnmomuit MakcumMym Qynxuun © (p, A),
OHpe/lelAeTCA 3 CHCTEMH ypaBHeHHil

Wip )y _ MW
w - pm T ©13)

nonydaem

Taxum o6pasom, POKOMEHJIANAA MOTONA MAKCHMYMa IpaB-
[OMOR0GHS COCTOAT B TOM, 9TOGH B Ka9eCTHe $yRKOEA pacnpe-
ABIOMIA  BOPOATHOCTEH HCHONB3OBATH €6 OMIEPHIECKYIO
OUEGHKY, T. .

Py
Pbph=¢ «« i © (3.14)

) m (%
Pt = ’l( ‘), ecam xf = ci{t).

1
m‘l—(), ecmn 2t = ci(1),

§ 7. BANECOBK OUESHKH IAPAMETPOB PACHPEXEJIEHHEA 63
§ 7. DBaiiecoBbl OLEHKR MAPAMeTPOB PACHPEINENCHAS
AUCKPETHBRIX HE3aBACHMBIX IPA3HAKOB

Hume Gyper moxasamo, 9ro IPH MUHEMALBHEX ANPEOP-
HBIX CBElleHHAX OTHOCHTENbHO SHAUGHHA TmapaMeTpoB pac-

upepenenna P (2, p) (mapamorpst p = (p' (1), . . ., P}
T
paciipeqienensl PABHOMOPHO HA cnmmlel(ceZpi =1 p(H>
> 0) Gaitecora omenxa JMeeT BER =1
i = mi+t
: ') = I Era
PEt, =1 ... ... . (3.15)

. () 41
Py = L

Corxacno § 5 Galiecoys ONSHKN ARIAITCH Hamfolee TOU-
HemE. B crygae, korma o6BeM BHGopKY [ Max — conaMepuM ¢
THCIOM CPASANKE T — BTH ONGHKE MOTYT 3HATMTENBHO OTIH-
TaTHCH OT OMEHOK MAKCEMyMa mpaBpolomobma (3.14),

TfosToMy piIs IOCTPOSHMA RECKPAMEHAHTHOK GyExmmM
IO MAJLIM BHGOpRaM Jyqine MOXB3OBATHCA He OnSHKaMH
(3.14), a onenramz (3.15).

Honysnm GaftecoBsl OUGHRE pacapeRcicHEA.
Taf 47070 RUMHCHEM OHAWATA HOPMRDODOTHYI KOHCTAHTY

el =\L@, . 2 n) P

e L (zy, ...,z p) — pyukuma npaspomopobus, P (p) — ampm-
opnas nroTHOCTE. IogcTaansAA COMA (YRAOMIO NPABIODOROGHR | YUE~
THBas, 4T Tapametpst p!(j) pacnpemesemn papmomepHO, NOXYTEM

e, xy=a]] ..., =)

e o = P (p) = const u

-1

v
danm= L0 oo x
-1 =1
% sl
i=1 i
Fame

-1

my (e
X({, 2,;‘@) it — 1, (3.16)
i=1
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Hanectmo [57], aro ompejeseHENE EnTerpan (3.16) Momer Gurn

T
(T 1) .. Tm(r) 4 1)

T'(r) — »
r:ne(" _(n.l)' rasua-gyakans. Jlua nomsx n oma papra T (n) =

Taxmi ofpasom, TOPMAPOROTHAA KORCTaHTA PapHA
T(m5(1)+1)~-»1‘('"‘(’4)+1)
T m (D F () +7)

Haiinem Temepr Gaitacosy o
o merky dymrnmm pa -
noctoit, Cornacuo (3.5) oma panm:by A proHpenonoma vepos

P11 §peishx

e m) =

f=1
e S s
/E HOr = 3 ) P aptyy. dpte—1)
% J= =

i, .zy)

Ofosnaqnm Kammsili comno; P
. COMROJMTGN, Npouspemerna P (z). Vantswan,
uto dynkuma P (x| p) npemcrannena suge (3.11), nhtmenny sma.

e 4 t
rp:,":; f;(f(}; TPt 2% = ¢! (k). Jlerko wmmets, to amanormumo mHTH-

P! fhyy =

Hot P '{—1 .
RUSIRUEDRS S P0 sa_ape

e, e
_ Tm@ )Tty m (k) -4
T DT 5410 — TFv, "

Taxunt oGpasom,

fy <

= e st i,

Pahy=¢ .o L,
) 1
P = lfH‘ . eemn t=of(ry).

BN X L)

Butormi, az0 ongmws, moxysemne Saiooontm weronon (3.47), on
OLEHOK, DONYYOHTHIX MeTo; a

amamrea or MOM MAKCRMYMA HpAnTO-

OrmusasoTon ot onesa

oM GoNTbUle, YeM MesbIe 0GHeM BRG

KW W oM GonkIss witeno saatonns & il
X L MOTYT mpmAmMATS KOOpRAR

BeKTOpa 74, y s
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§ 8. Boccranosnenne napaMeTPOR EOPMANBHOIO
PACOPE/ENICHHs MeTONOM MAKCEMYMA NpaBIOnOKofHs

B crywae, korna §yHKNMA TIOTEOCTH pacIpeRedeHms
BODOATHOCTEE 337aHA HOPMaZbHHM 3aKOHOM

PR S e T A —
Par by 8) = oxp[— - @— W7 8N —p)],

e W o=p}, ..., W" — n-MEPHHI BeKTOD IapaMeTpos,
a A — MarpHna mapaMeTpoR n X n, QYHXNEA HpaBIONORO-
6uA ORaamBAGTCA PaBHOK

Lzy .z A= .
1 1 -
= Gty oFP [ T(gl(zi WAz P)] . (3.18)

JlorapmdM Qysxnun mpasromonoGUA paBeH BeIHYHEE
InL(zy,...z,p )=

t
n IR =)= B ae A . G49)
=i

OraswmBaercs, uro MakcnMyM (3.18), a caegosarensmo, ®
(3.19) mocrmraercs, Korga BEKTOp MAPAMETPOB B 6CTH OLEHKA
MATOMATAYECKOr0 OKOJANAA BBKTOPA Z;, T. €.

t
1
=1 =TZzi,
i=1

a MarpEma A ecTs OneHKA KOBADMANHOHHOR MaTpHIH, T. o.
1
R e R T R B LT cE)
k

JloxazaTeNbLeTBO 9TOTO (HaKTa HMEETCA BO BCEX DYKOBOI-
CTBAX 0 MHOTOMODHOMY CTaTHCTHYeCKOMy aBanusy [2). Ono
B BeKTOPEOH (opMe GYKBANLHO TOBTOPAET OYEBHAHOS HAA
OFLOMOPIIONG CJIYIAA] YTBePHORHe: 'MaKCHMYM QyHERIEE

i
) e —py
llne =t

In 25
10 L@y, oo 2 o 0) = — 1 25 -

3 B. H, BamnEk, A, i, Tepsouenxuc
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HOCTHTAETCA IpH

HKak yme ykasmpamocs, mo omeme mapaMeTpoB IIQTHO-
CTH pacUpefelenns ofOMX KIIacCOB BEKTOPOB: M, Ay | opg,
A,, HeMeIeERO maxouMTON permaipomee TPaBHIO

F@) = 8( 3@ — nf?8 @ — ) —
[a]

1 -1 P
T — A gy —In R In p").

OcofenHoCTs aTOr0 UpaBmIa BaRAOIAGTCH B TOM, TO
OHO 0Gpa30BAKO ¢ WOMONGBIO ONepamuH 0GPAIEHH

Y =A-1Z,

HsBectro, W0 K MCIONDIORAHIID onepanui ofpamenna Ma-
TPEL CICAYET OTHOCHTBEA ¢ GOALIION OCTOPOKHOCTRIO: BOB-
MOMHEL CIY9aH, KOTZa [OCTATOYHO Malod omufKe mpH 3a-
JIBHAE MAaTPAON A COOTBETCTBYIT SHATATENBHHE OIIHGKE
BonmIKHN Y. B mamen cuyuae, Korna B KatecTe MATpHOBE A
Gepertca ee sMmHpHUCCKan OIEHKA, TAKHE OIIHOKM TeM Golee
BEPOATHE, TeM MeHBLIIC ofhesr BUGOPKU, M0 KOTOPO# cTpon-
Jlach OMEHEKA, W UeM XYike 06YC.0BACHIIOCTL ¢camoil KOpapHa~
LHOHHOE MATPAIH.

IMostomy momer OKa3aTBCA, Y10 ANA MNOCTPOLHAA HAMEM-
HOTO DeWRWMMEro NpaBATa MNovpefyeTcH Takad TOTHOCTD
B ONEHKe KOBAPHAIMOIHBIX MaiDIMI, KOTOPasA OPH 3ajamEOM
o6seMe BHGOPKE He MoMSCT G1ThH rapaHTHpoBaHa, Bor mo-
HeMy ®a TOpaKTHKe TIPEMEeWSIIOTCA YacTHBIe TOCTAHOBKH,
FCHONBIYIOMAe 0C0BeHHOCTN KOBAaPHANHONHEIX MATPHIL IIpm-
HATO OHATH BApPHAHTOB TAaKUX IOCTAHOBOK.

1Baprnanr. Ha marpunmt A, m A, me Hazoxemo
OHKAKHX MONOJOHTeShHLIX nrpaun\xeﬂnﬁ, B TOM CJaydae
Pemapipe IPABNAO OKABHBACTCA KBAJPATHYHOR JUCKPEMU-
HAHTHOH Qyunmmcl.

2papmanr. Cuanraercr, uro KOBaPHIANOHHHE Ma-
TP BEKTOPOR 0GOMX KIRCCOB PABIH, T. 8. A == A, = A.
B Rawectse omemkm Takoit Matpunu Seperea cpepHee apu-
MOTHYECKO® MATPHI, MNONYJeNHHX COOTRETCTBEHHO [T
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BBKTOPOB HEPROrO M BrOPOr0 KIACCOB:

_ Mt he
Af—T—,

B aroM cayuae pematomiee mpaBuic oKasHBaeTcH nuHeHnoK
RECKpHMAHAHTHOE (QyEKumed ($pymrxnmeii Pmmepa)

F () 0(<u1 I ulA”u1)+ln%>-

3paprmant Cautaetcs, wTo KobapUHANEORANe Ma-
TPHOH BEKTOPOB DAasHHY KIACCOB DABNMYHML, HO NHATO-
HAJABHE

Gy @ ... 0
A70 Gag ... 0
0 0 ... o0

STOMy BADHAHTY COOTBeTCTBYET cuy\laﬁ, KOrga KOOPHUHEATH
BEKTOPOB & pacOpefgeleHkl He3aBMCHMO NO HOPMalbHOMY
3aKOomy ¢ Rueuepened oh. llpu srom pemaimee NpaBHIo
OKa3HBAGTCH KBARPATHYHOM JMCKPAMAHAHTHON $OPMOH.

4Bapuwanr. Cumraercs, wro KOBAPHANHOHHLE Ma-
TPHUE BEKTOPOB Pa3IUIHNX KI3CCOB PABNEL B IHATOHANBHBL.
B srom ciydae pemarmmee HpaBHNO OKa3HDaeTCs NMEGHMHON
OUCKPHEMHEARTHOH (Pyarmued.

5Bapmanr Cuaraercs, 9o KoBAPUATEORHHE MarpH-
LH BOKTOPOB 060UX Kiaccos epumnumme. K sromy mapmamry
HPEBOAATCA CAYIall M3BECTHMX OKHAKOBEHIX KOBADHAIMOH-
Brx Marpun. Ilpm orom pewammee mpapumo oxasmBaercsa
JINHEAHOH NECKPHMEHAHTHOH QyHKumoH.

fcro, aT0 KampEN ocHenyommit BapaaHt 6oJee «mo-
MEeXOYCTORUMBY, [eM NpeRbEyIuil,

§ 9. Baitecos meTon BOCCTANOBJICHYA HOPMAIILHOTO
pacnpegenenns

H comanenuio, soccranonmrs meromom Baiteca pacupe-
ReJNeHNe BePOATHOCTEd B MHOrOMCDIOM CAydae He YHAeTcH.
Hax yxe yxasersanocs, ato cpssano c TeM, 4TO He yhaerca
BHYHCIHTE aHAIHTAYECKA COOTBRTCTBYIOMAS KpaTHbI@ HHTEeI-

3
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pansl. He yraerca amanmruveckn momywurs Batiecony onenxy

Rame AN CaAydafd, KOIJA BEKTOD Z HMEET pasMopHOCTh 2.
Humme MH moxasmes, 5T0 UpE MEEMMAXBHOK ampmopmol

mEdopmanan Gaifecona OneHKa IIOTHOCTH HOPMAIBHOTO Dac-

DpejeNoRAs coyTaliHOR BeNHIHHBl T HEMeST BHf
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EMs,

(& — P
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WarepecHo, 9o aTa ONEHKA IIOTHOCTH HOPMANLEOTO pacmpe-
JIGIGHAA OKABANACH HO NPHRAIEKAMEH KA2CCYy HOPMalb-
Hux. OHAKO THTATON: NETKO MOMKeT yGemWTseA, 910 mpH
! — oc copaBegrmEBO

(=g, P
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- £%
1 e ]

Vs,

Hemonszopanme Gonee TOWHEX GallecOBHX OMEEOK mIOT-
HOCTH 1A WOCTPOCHHMA AMCKPAMMEARTHHX QyEKmEf mpm-
BOJAT K TOMY, 9T0 JHCKDEMHHAHTHAA QYHKIUA OKa3HBAeTCA
He KBajpaTymoH, a Goxee caommEOro Bmma.

CpaBHEM AUCKPAMAHAHTHHS® (YEKINE, DOXYICHHNS LA
TPETEEro BADHARTA TOCTANOBKA HA 0CHOBE GAHECOBHIX OMEHOK
W ONEHOK MaKCHMYMA LPaBAONOROGHA:
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Fu(z) =
L ST LRI n 1
' — ) @ —a)p s, P
:e(z St L Y T I SN A
im1 2(05) = 2(0y) =Y i
P4
TRO Zy1, Ty ~ COOTBOTCTBOHHO BMIEDPHYECKAS OMPHKA MATe-
MATAYECKOT0 OIREMAHHA i-H KOOPJHHATH BEKTOPOB mOp-
HOTO M BTOPOTO. KIACEOB, Gy, Oby — OMIAPHUSCHAN OEHKA
MECHOpCHH [ KOODEEEATH BOKTODOB WEPEONO B BTOPOTO
KIACCOB. ITH (YHKIHH DABIHIAIOTCH TOM Goapme, wem
MeHEme o6mom BrGopxu. OnEaro B npegene npa [ — oo

Fs () — Fy (z).

Hrak, nycrs masecrao, uro senmunma ¢ pacnpesenesa 1o HopMaNk-
HOMY B3aKoHY

1 (- p)p
Pl o) = e [~ T
Kpome rtoro, pycrs ampropmoe pacopesienenne napaMerpor U B G
TORIUHAGTCR PABHOMODHONY 3aKORY Ha mETepRae — T<Cp e+ T
n 0o N, Oyaxnus npasgonoxo6ua p aTom caydae Gymer pasga
{

' (& —np
1
Lty o, 0) = g P |~ -
BaitecoBa oneaKa IOTEOCTI PBCIPONONeRHA BOPOATHOCTOR panHa
TN e
1 1 el
. Vﬁ_1§ o Ll 2,0, 0)e dpds
P lg) = e (3.21)
S S L, ... 2, p,0)dpds

T o

Mut Gypem cumrate, ato mmrepsamm | — 7, 7] n {0, N] croas
BOIIEIH, TO HpeRela TR PHpOBANLS B (3.24) MOTY? GrTh PacIIponE:
19 [ — 00, ca] 1 [0, oo]. Brot Bo BeaKoM CIIY986 MOKHO GROMATH, ECTH
2> 2 (tax xax npu ! > 2 murerpanu b supamenna (3.21) cxoparca).

Brumeams mETerpax
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:S; E%L(Z,,..A,z,, B, 1, o) exp [—(’_2—6)‘)1] duds =

i

el e el






[image: image36.png]70 TJ. Il METOHKl BOCCTAHOBIEHHA PACIPENEJIEHEA

O6osranmm

T (W= 2 (i~

=1

VT

S

F—wp,

=¥

Toraa mnrerpax (3.22) wepenmmerca o amge

L RE o
I= T Sm§ Ty P [~ 5 yz]dy =
2m
P
u B
= 41 S T’/‘l (P') Ss "l ldy
@y T ¢
Ofoamamnst
P
1 i
et =t § T g,
°

THe C (1) me saBmcmT =M ov W, EN 07 0.
Wrax, mnterpan moer Ghr npencranaer » mmge

d)

I=c(l) S . (3.23)
S TR W)

UpeoGpaayen teneps smpaxenne 7 (4). Han otoro samermy, a0

t
Dl (m—

=1

B =12 L — e,

i

e g =t My, ot LS @ z,)% Coornetcraenmo
o T i
i=1 i=1

T =1+ 1 — o + (2 — pp

Mosomnm Teneps

zl 4
B
T+1
Toraa T() woscer Ginp mpencrasieno b sage

]
TW =+ T E =2 f + @=pr(+1),

Tﬂ

§ 9. HOPMANILHOE PACHPENEJIEHAE, BAUECOB METOL 7

Banmmey Teweps mwrerpan I § mmye

o .
I(z):.c(l)_sm — -
[lc.+,Jr—,(z—r,)’+(z—m'a+i)]
() F &
= = .
: te—a T ) T
[l+1 KR = ]2 a+ar

Bamerns, aro LOAWHATETPANKHOS BHPAKEHAS HO BABHCHT 0T mapaMer-
poe. Taxmu oGpasom, oxassibaerc, ro

: (s
I@) = <) = = (820
I R
[Hf’l + T ] [ i na

Hast ocraeten Mopmuposars % epmmume sspamenme (3.24):

@

Ba)=—
§ 1 (3.25)
e
Haneorso (57, w0 murerpan » amamenaene (3.25) pavex crexyomeny
BHPAKOBUIO:
& v o" (L 5 )dx
S I(z)dr = S T =
= - [“m]‘
Oboamammt
E(l)~ - — ) .
( ) o=

Takam ofpazom, oxomuarenbro AaxoxaM
1

T’(ZJ='E(IJ::B '[H- [CEEA
{+1)a?






[image: image37.png]I'sada IV

PERVPPEHTHBRE AITOPHTMEI
OBYIYEHHA PACIIOSHABAIIHIO OBPA30B

§ 1. Metox croxacrmaccroii AUNPOXCHMAITR

Merox croxacrmuecnoit ANOPOKCAMANAE OPHMEHHTeABHEO
K 3a7ate 0 MEHNMEBAINI CPOIEEr0 DHCKA COCTOHT B TOM,
UTO AMA OTBHICKAHHA MARMMYMAa IO 6. (pyRKOMOHANMA

R@)=§0ewirw
HCIIONB3YeTCA PeKYPPEHTRAA Tpomefypa

a@=a@—1)~y@Efec—1). (41

TEopHA 5TOr0 MeTojla yoraKanImBaeT, KOPHA (HpE Kakx
Q (7, @), g (z, @), ¥ (i) pexyppenrian mponenypa npusomuT
k yemexy. OxasuBaeTcs, MTeDaMIORHbIN nponecc (4.1} mpn-
BOAAT K ycmexy (oM. raapy IX), ecam:

BEKTOD-QYHKUAA ¢ (z, @) ARNAeTCA FpAjHeETOM MO ¢
$yEKnEE Q (2, @) npn PukcHposammoM z (mnu o6 o6menHbin
TPajHeEToM *) sT0H pymRKmEE);

TOCAEOBATENBHOCTS ONOMUTENLHHX Tacex y (1), . . .
<oy (), ... Taxosa, uro ,

2 r@=o, N rH<e
i=1

=1

*) OBobiomanat Tpajenton dyninma I (v) HASEBACTCR BEKTOP-
$ymrnms f (z), KoTopas onpenenser FOKOTOPHI BEKTOP, COBTARAIIAI
© TPARECHTOM GymKIUE F (z) D TeX TOTKAX, Ifie TPAAEENT CyIeCTDYeT, 1
KOTOPAA CIeNHANLHO ONDOXGNALTCA B TeX TOTKAX, TAG IPAKHEHT HG
cymecimyer. OBoGmenmi TpamuenT MOXeT GHTA ompomelen meTann
Beex QYERMuE F (x). ToTHoe ompemencHEe cm. B rape [X.

§ 1. METOI CTOXACTHIECKON AIPOKCHMALIHMA 73

(upnmepon rakoi L0CIeA0BATENBHOCTH MOSKET CRYHMTD Fap-
- 1 1 1
MOBMTOCKHI PAR—, .oy om0 ).

Ecax opu mo6om puxcuporamnon z bynrgun @ (z, o)
ONHOBKCTDOMANBHA WO O, TO ¢ IOMOIGBIO uponexyps (4.1)
MOKeT OHTb JIOCTHTHYT MUHAMYM dynxnuonana R ().
Ecan se dynruma me OMHOKCTPEMANIbHA, TO MOMHO Ia-
PANTHPOBATL MHIIG [OCTHKEIHE J0KaNBIOT0 MEHRMYMA (IO~
pofree oM. raany [X).

4 .
Them o
. —
I
1
'
i .
7 ry r
Pre. 6.

Honurka npamennts Meron croxacrmeckod AP OKCH-
MALEN RONOCPO}CTBEHHO IR DOMEHHA 3ajaue 06yleHmA
PacIosRaBARMI0 00PasoB K ycmexy me mpmsopmr. DymKmas
moTeps BTOH sagauM

D =(0—F(z, (4.2)

TaxoBa, 410 MOHCK HY)KHOTO 3HAYGHHS 0 DTEM MOTOLOM He-
Bosmosen. Ha pre. 6 npupenera ¢yaxuma moteps npE $ak-
CHPORAHHHIX 8HATeHHAX ® T &. Bo BCex TowKax Npamoi,
KpoMe TOTKA @ = o*, TPajReAT 910 GYHKIHE paBen HYaW,
4 B TOUKe o = ¥ ero He CYMeCTBYoT. OTHCKARNGS DEINOHEA
Ran Taxod QYAKNEE NOTEPD NOWKHO MPOXONATH COTIACHO
npomeaype (4.1). B mameM ciywae Bexrop ¢ (z, @) ambo
baser mymio, a#Go He ompegemen. Taxmm ofpasoM, mpome-
Aypa (4.1) oxasmBaerca HeBoaMOmHOH,

§ 2. [leTepuuuncreran B CTOXACTHTECKAA IOCTAHOBKE
sagawm ofyuennn pacnoamasammo 0Gpaszon

WjeR npEMeHOREA MeTORA CTOXACTHTECKON amIpoKCHMa-
LUH 1A DOIeHAs 3afaYd O6YIeHHA PacUO3HABAHMI 06pa-
30B CBABRHA C 3aMeH0i PyRKIUE moTeps (4.2) Apyrok dymxma-
eff, TaKol#, YOG WO Hel GHIA BOIMONHA OPIAEEIAIEN pe-
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KYDPeHTHOI Hponenyps. 3aMena GyHKIAA XOTepb, IO Cyme-
CTBY, 03HadYaeT, 9TO0 Bafasa 06 OOYUEHHN DACIO3HABAHHIO
ofpazos HOAMeHACTCA MeKOTOPOH ApyTolt aapmaweit. B ogmmx
cly4asx TaKkafd NoameHa mpEeMiIeMa, a B JIPYrAX —- Henpu-
eMlIeMa, TaK KaK ](aeT De3yJbTaTH, IHATHTEIBHO OTIAIAI0-
mEecA 0T ONTMMANBHEX. WUToOM DABEeTATh OTH Caydaw,
IPUHATO Pa3dddaTh GBA BApHaHTa NOCTAHOBKA 3agadu OGYA
UeHNA PacHoIRABAKEN 06pazos — demepuurucmexyio MocTa-
HOBKY H cmozacmuneckylo *). B merepmunucrckoli mocramos-
Ke TPEANONaraeTcs, 9T0 CPefll XaPAKTePHCTHISCKEX (PyHKR-
it F (x, @) ecTh TaKaf, KOTOPAS WIGAIBHO PeIaeT 3amaty
KuaccHpUKANEA, 7. ©. OYIECTEYeT TaKoe o = o,
uto P (ag) = 0. CroxacTuueckas mocTaHOBKa HpejycMa-
TPHBaeT cuyqaii, KOrjga HjaealbsHOE pelmeHne 3ajadd He-
BOIMONKHO.

Oxasmpaercs, 9t0 B HepPBOM CIydae YAaeTcsA HOCTPOUTH
TaKylo QYHKOHEIO HOTeps, 9TO, ¢ OXHOH CTOpPOHEI, MEHAMYM
COOTBETCTBYIOMero GyHKNEOHAJA NOCTHTAGTCH Ha TOH IKe
dymExmEn F (x, o), Koropan ofecneunsaer GesommbGoxHoe
pdajenenye KIACCOB, & C APYrOd CTOPOHH, FIA BBOJSHHOH
GYEROUE mOTEPh MOMKeT OHITH OPraHM30BaHNa PEKYDPOKRTHAR
nponenypa moACKa.

B xauecrse mpumMepa BEOBB 06pATEMCH K KIACCY pemaio-
IAX MPABHI Nepeentpora. Bemosmmm, uro fus mepementpona
Posenbnarra Moer 6WTH BHUHCAH (QYHKNMOHAN, MAHEME-
3amUA KOTOPOTO COCTABIAET CYTH 3ajjaul ofyuenns. B Koop-
REHATAX CUPAMIAONEr0 IPOCTPAHCTEA (YHKIMOHAN HMEST
BRI

m
2
Py = S(w——O(E }v;yi)) 4P (o, y).
1

IIpenmono M, 9TO CYmECTBYeT TOTHOE pemexie sagaumE
PACIO3HABAHAA, T. €. CYMECTBYeT Takoe A = AY, 4TO
P (M%) =0, %, KpoMe TOro, JIA BCBX EEKTOPOB y Hepporo
KI2CCa CHOPaRENIABO

(A% %) =060,
a [ ROKTOPOB BTOPOIO KXacea
(3 y) < 8.

*) TepMuBH 8xech BROPaHH HeyRaTHO, TAX KAK B TOll i B APYToi
TOCTAHOBKE 3ajYa OCTASTCA CTATHCTHYECKOR. OHAKO aTH TePMMEE
UHPOKO PACHPOCTPAHEHE X mOATOMY GymeM HX MpHIEPIKEBATBCA.
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Tloctponm mommit pymxmmonan, HALPHEMeP, CO CIeRymel
dynrnues morepn:

m m
IZ ?viy’-l—ﬁl+2 My +9, eom © =0,
=9 o

IE }v;yf—cSl—z Ay’ — 6, ecam @ = 1,

1 i=1

“3)

T'padur aroit ymrmonu npr (UKCHPOBABAHX © W y npu-
Be/ieR Ha puc. 7. Beenennan gyExnma moreps mmeer npocToR
CMBICH: JNA Kampzoro A oma
ompegexAer BeIWYUHY [0-
TePH B BaBHCAMOCTH OT T0-
TO, KaK PAacHOLOKeR BEKTOD
Y OTHOCHTENbHO DPasHesAIo-
melfl ramepmaockocTH

m
2 hyi =0
F=1 ——
EAAR] 3
Ecunn ¢ momompio pasge-
AAOME  TENOPIIOCKOCTE Pye. 7.

BEKTOP ¥ Kiacoummupyer-

©f IPABNALEO, TO mTPad paBenm HYMNW, eCIH, e KIacCHH-
RanuA OPOBOANTCH HENPABHILHO, TO BEJIMIMHA mTpada Ha-
BHAYACTCA NPONOPNHOHANBHO DPACCTOAHMI0 OT TOTO BOK-
TOPa 0 paspeinAnmed rumepntockoctn. Hampmmep, ecan
BEKTOP N0IKeH GHITL OTHECEH K HePBOMY KIaccy, a

Dy —8=c<0,

70 mTpad TACIeRHO paBer 2 | ¢ |; ecxm e ¥ ROIKEH GHITH
OTHECEH KO BTOPOMY KiIaccy, a :

DAy +8=c>0,
=1

TO BONAYEHA mTPpada THCAeHHO paBHA 2¢c (CpaBmAM c
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$ymrume moTepr mHepcemTpoRa, rge TpH JKG0E ommbke
mrpad paBeH eAERHLE).

Hcmoapays ary (yHKOUIO HOTEPb, MOMKHO DOJMOHETL
3afady 0 MEEMMA3anHN (pyEKmMomama P (A) sapavedt o mm-
HEAMB3ANAA ApyToro (GyHEKiE0HATA

Pyi=§ 0 (0,5, dP (011)]

Ha TOM OCHOBAHWH, YT0 TOYKA MUHAMYMa HOBOTO (GYKENEO-
Halla JOCTAaBIAET MUHEMYM WMCXOLHOMY (yEKIEOHATY.

Ina dymxgen moteps O (o, y, A) Mower 6HTH Hali-
neH 060CWeHEHE TpagdedT W, CJAe0BATOXNBEO, BHIMCAHA
PexyppeHTHAA oponenypa. Q6 o6mennnit TpajmeHT
pasen

m
0, ecom ‘o=1nu 2 My > 8,

=1

"
0, ecnm =0 n 2 Ay’ < —3,
It (o, y, ) = =1

1 ) My’ <8,
Fe=1

¥, eomn o

m
—y, ecmr 0=0m 2 Ay > —0.

j=1

CooTBeTcTBYIOIAA PEXYPPEETHAA IpONeAypa
M@ =2 —1)+y O (0 yu At — 1))

08HAYAGT, TTO CAE BEKTOD Y NPABMIBHO KIACCHPEIUPYETCS
TOCTPOGHHOH K JTOMY RDEMeHH pa3jeliAiomeldl ramepmioc-
KOCTEI, TO BOKTOp Kosdmnmentos A (i — 1) He Memnertes,
Ecnm jxe copepmaercs omufka OgmOre poxa (BeKTOp mpH-
HAJJeKAT TepBOMY KJaccy, 4 OTHOCHTCST TpaBHJIOM KO BTO-
PoMY), TO K BexTopy Koadrnmentor A (i — 1) npméaranerca
BekTop ¥ (i) y;. Ecanm e copepmaerca omm6ra gpyrore pona

§ 2. AETEPMAHHGTCKAA IIOCTAHOBKA 3AZIAYA 7

(BEKTOP y; BTOPOTO KIACCA OTHECOH K IOPBOMY), TO H3 BOKTO-
pa A (i — 1) Beamraetcs sexrop ¥ (i)y.

IMonyvennsit  afAropuTM MOMCKA XapaKTepHCTAUeCKoR
GYHKOEH 0YeHh HAUOMEHACT AJTOPHTM HOCTPOSHAA KOaDPHn-
nUeHToB sleMenta R B nepcentpoHe Posembaarra. Pasnm-
9aRTCA ANTOPATME NHMB TeM, uro ¥ Poserbmarra y (i) == 1
7 8=0

Komeano, P, (A) He egmECTBeHHH QYEKRUAORAN, KOTODEM
MoxEO mopMenarh gpynrmmonan P (A). MosEo pacemoTpers,
Hanpamep, QYEKUMOHAX, KOTOPHA sajaercs Taxoii GyHK-
oueit MOTEph:

('il;y"+6[+§h,-y"+8)z, ecan o =0,

Depn=9 .
(|E k,-y’—ﬁl—z h;y"-—-d)’, ecmn = {.
J=1 =1

(4.4

Tpadhx orodt pyuxnmm morTeps HuA (HKCHPOBARHMX ©, Y
upuBesieH Ha pmc. 8.

50 3 SA
Prc. 8.

Jlna rakoro QymEKnEOHmana OIpPeAeAAeTCA DEKYPPeHTHAR
npoxnesypa

MO =2 — 1) + 3 (O (0 y, A — 1),
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B KoTOpoit BerTop-pyuxuna 11 (®, ¥, M) umeer Bupg

m
0, ecit o=1 m 2 My > 8,
=1

0, ecan w =0 ) Ay < —
LICTRVE R nEwS

(Z My 0)y, eonn o =1 7)) Ay <9,

=1 =1
m m

— (Eh,y"ﬁé)y, ecnmr © =0 1 DAy > — 8.
= ==

Taxoit anropary (mpu yeaonmn furo ; (i

=0

NPEJIOKAL B CBOE BpeMA aMePMKAHCKAN yuemwi VHppoy
ATA HACTPOHKA BECOB CKOHCTDYHPOBAHMHMX KM LOPOIOBHIX
BUEMENTOB (aj|aNUEOR).

Cymecreyer MHOL0 pasimisnx (yHKIROHATOB (pazim-
TARMAXCA (YHKIMAME DOTEPh), EIA KammOrO U3 KOTOPHX
crasgapraas nponeaypa (4.1) noposzaer pexyppeaTHr# ax-
TopATM oﬁyqenuﬂ pacnosiasannin oﬁpaaon.

Heroprueckn, ofHako, airopuTMH 06y4eHNS DacmosHa-
BAHHK 06pa30B GHUIW MONLYIeHH HE TAK. ABTODH KamgoTo
H3 ITOPHETMOB HAXOAHJIH 3aKOHLI NOUCKA paaﬂe}mmmeﬁ
THUOEPIJIOCKOCTH, HCXONA W3 PA3NHIHEMX coofpaxenmit. ITo-
aTOMY cpasy e mocae coofmenmit o mepcentpore PosenGuar-
Ta DOABWICA NeXKA DAL aXropATMOB, ofeciesuBanmux BHE0D
HYHOWl ramepmuockocsn. Toakko B cepepmme 60-x romon
fA. 3. IunxyH 3aMeTII, 9TO BCO OTH AITOPHTMH MOTYT BHTH
OOJTYIeRsl 710 ONHOH H TOH K cXeMe M DasAmIalTCA MEXIY
cofoil Tax Kak pasAMYAOTCH PYHRUHOHANH, BHCTPe-
MYM KOTODHX JOCTATAeTCA HA& OFHOH W ToH ko pemaromeit
Gyrraun,

§ 3. Homewnwo-cxogauimecs: pexyppentubie uponexypst

Wrak, cymectyeT ynRrepcalbras mpouegypa (4.1), no-
POMIANMAAL PA3IMUNEe DEKYPPERTHLE AJTOPHTMAL MOCTPOE-
naa paspessomed runepmrockoctH, OfHAKO 3TH aITOPHTMEL
TAPANTHPYIOT YCHeX AL DPH HEOTPAHAIENHOM yBeJHUe-

§ 3. KOHEYHO-CXOAITEECA NPONEBAYPEI 79

RAX BHGOPKU. JTO CBAZAMO C rem, 4T0 mponeaypa (4.4) mocra-

TOYHO YHUBEPCAJIbHA, H IMOTOMY OOHCK HY/KHHX Koopdmmm-

@HTOB ). BEAIeTCH BEChMa OCTODOZKHO: BCILOMMUFM, UTO BeJHHM-

Ha wara y (i) 6seTpo magaer ¢ pocrom i (HOCTEA0BATENLHOCTD

v, v, TAKOBA, UTO 2 1%(3) < o). Taxas ocro-
(=1

POKHOCIE HMHOTAA MOXET OKa3aTheA upesmepmoll. Ilycrs,

HAaOpHEMED, KJACcC Pemmaolfux OpaBMI 3ajaH B BUAE
m

=8 (Z ’w‘!/’)-

Fy, M)
=1
Io-npexaeMy paccMATpPUBACTCH NETCPMMHUCTCKAA IOCTA-
HOBKa 3aja4y; TeOMETPHIECKH JT¢ 3HAYHT, 9TO MHOMECTBA
BEKTODOB (y} o {j}, KOTOpHE JOMMHM GHTH OTHECEHH
K MePBOMY ¥ BTOPOMY KIACCAM COOTRETCTBEHNO, PA3ALNHAIOTCH
TANSPINOCKOCTBIO

-
2 hy =0
=

(MEAYe TOBOPHA, BHIYKILE 0GOJOUKN 3THX MHOMECTB HE I6-
pecexarwrcs). Mexmogas w8 paccMoTpemua Te samawm, miaA
KOTOPHIX PacCTOAHHE METY BRIIIYKIBIME 060m0IRaMI MHO-
mects {y} m {J} DaBHO HyIl, PACCMOTPEM TONbKO TAKES
3aMayd, [AA KOTOPHIX 3T0 pACCTOAHME OTJHYHO OT HYJA
(paBHO HOKOTOPOH MONOMATENLAON BOAMIMHS po). Kpome
TOr0, GYAeM CUATATE, Y0 AEAMOTD 06 HEMHEHEOT0 MHOKECTBA
{y} » {y} orpammaen = pases D.

B aaEEMX yeaoBHAX NOHCK (YHKI{HH, MESHMA3EDYIOM e
¢yurmuonan P (A), MOMKHO BECTH MeHee 0CTODOKHO.

B wacrrocT, s pexyppentmoii mpomepypm (4.1) mar
¥ (§) MoxoT 6mrh BHOpaH PABHHM HOCTOARHON BenmuUES,
nanpumep y{f) =1, u TOrAa MoORHO TAPAHTHPORATB, HUTO
MEHEEMYM QYEKUBOHANA GyNer HaiifieH MOCKE TOD,  KAK Ipo-
H308AeT KoHeTHO® TucHo M msMeneHEH Beamans A. IIpm sTOM
senmauma M 3aBefioMo orpammdena) wmeiom D?/ph (teopema
Horukona). Anroputmer, ¢ IHOMONBI KOTOPEHX MOMHO 3a
KOHGYHO® WUHCA0 BCupABIOHWH HaliTk HyKHoe pemaromes
TOPABAAO, MOAYWHIH HAIBAHHE KOHEYHO-CTOOMUYUTCR.

Homewno-cxoaniuecsy aAropRTME TapauTHPYIOT TaKMKe,
9re MURMMYM QyEKnmomaza Gyner Halimem ¢ moMompio ofy-
"aomell MOCASHOBATOABHOCTH KOHEYROH IMHEL. OfEAKO
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B ofmen ClyYae ONEEATH AAEAY OOyJalomed KOCAepoBa-~
TEJBbHOCTH O0KAa3aLIBAETCA HEBOSMOMKHO.

Mosxao mpepcraBETh cefe Takoll BapmasT ofyTalomelr
HOCJNeHOBATeNBROCTE, T8 HCIpaBIeEHe Kod(dmmuenTos pas-
[ensomeli TENSPIAOCKOCTE BygeT NPOHCXONETH HA KampoM
00 9JIeMOET® {BOBMOIKHO, HCKYCCTBO I@JATOTA H 3ARIIOTIAETCHA
B yMenum Tax moxobpars marepuan obyvenmsa). Jawma raxoi
ofydaiomell m0Ce0BATeABHOCTA PaRHA HeOOXOJEMOMY HHC-
ny wmempasnenmil., BoaMoykeR E TaKoi cocras ofyTamomedt
HOC/Ie[0BATEABNOCTH, KOTAA MMy NBYMA 3/OMOHTAMH, Ha
KOTOPLIX IPOMCXOJHT HMCHPABJISHEA, HAXONATCA HOKOTOpPOe
HHCIO0 DNEMOHTOB, HE HPEBOMANEX K H3WOHOHMIO KODGOHUL-
enros. B atoM cayuae umEa 06yYanmel MOCHSROBATENBHO-
©TH, HA KOTOPOIl NPORMBOHRYT BCo HOOGXONEMEI® HCIPABICHAS,
6ymer smaumTeNbHO GoabmIe umcia HeuparaeHmi. B caywae,
KOrjja Ha ofyTalomedl MOCTOHOBATENBHOCTH UPOHSOHAYT BCe
HeoOXOANMEIe HCHPABICHAA, HOJYIeHHAA POIMIAOMAA TUIep-
naockocTs ofecneunr Hyas GymExnEoHaxy P (A).

Opmako B Bameil NOCTAHOBKe 3afadYd TpebyercA OTHCKa-
HEO HO ONTHMANbEOH, a Gimekol K Hefl IMEOPIIOCKOCTH,
NPHTOM OTHCKAHN® TAKOH FHIEPIACCKOCTH [OJIRKHO NPOHBOH-
TH HE GQUYCJKDBHO' a JHdb C Bﬂgﬂﬂﬂoﬁ BepOATHOCTHIO.

Takoe pelieHHe 3a5aYH MOMHO apAHTADOBATh Ba 06y-
4alomell TOCTe0BATeNLHOCT AKCRPOBARHOR AauHE. Himxe
Gyger moKasamo, 9TO €CIH AATOPHTM KOHOWHO-CXOLAUNAICH,
TO A JoGHX & ¥ Y] CYMOCTBYeT TAaK0® UHCAO MAroB
! = N (g, 1, M), Ha RoTOpOM XOTA OH OFHAKAW GymeT mO-
JAYIEHO PEManIes IpaBEae TpefyeMmoro kauecrsa. IlosToMy
BOBHEKA®T HO0GXOZEMOCTh YCTAHOBHTE, B KAKOH MOMEHT
(mocie Kaxoro mara PeKYPPeHTHOH UpONSRYpH) C BOPOAT-
HOCTBI0 4 — 1) MOKHO yTBEPHIATE, TTO HOCTPOeHO TpefyeMos
pemalomes mpasnio.|

TeopeMsl, ycTaHABIEBAKIZEE 9TOT MOMEHT, T. 8, MOMBHT
OKOHYAHES NPOHecca 06YTeHHS, NOXYIAIH HA3BAHES TEOPeM
06 0CTANOBe DOKYPPOHTHHX aArOPHTMOB.

§ 4. Teopemm 06 ocranobe

Ilyers OAHOBPOMEHHO ¢ HOCTPOSHHEM pasfesmoljed ra-
HOPIIOCKOCTH GYROT BHACHATECH KAadeCTBO IOCTPORHHON K
HAHEOMY MOMOHTY TENGpIIOCKocTH. EciE 0HO BHCOKO, TO
of6ydoHEe UPeRPAIGASTCH; B HPOTHBHOM Caydae ofydemme

e e

§ 4. TEOPEMH OB OGTAHOBE 81

npoposkaerca. Taxum o6pasom, xposme anropursa ROCTpOe~
HEA paanennmu(ei'( THOEePIAOCKOCTH uMeerca AJTOPHTM
TPOBEPKE KadecTsa LOCTPOeHHOH TIMmepmuockoctn. By-
BieM NOJB30BATHCH CACAYIIAM KPHTEDHEM: OPOHECC 06yde-
HEA BAKAHTABAETCH, KAK YOJBKO LOCKE HEKOTODOTO (k-ro)
HCUPABJGHAA DeIfAfOUero IpPaBENa OvepeAmsie m (k) aie-
MHTOB 00Yydaromeli NOC/M0BATEABHOCTR Heé TPUBONAT K H3-
MOHOHEI pemalillero mpasmia. Teopus ocraHOBa, WO Cy-
IMecTBY, HCCAGAYET ABA BOIPOCA:

1) Kaxus jomsmusr Gurs BenunEa m (k), wrobu B cay-
a6, ecIH 0CTANOB NPOHBOHTET, MOMBO GLIO 651 yTREDIKAATE,
9T0 € 33JABEHOM B8POATHOCTBIO KAYECTBO TOCTPOEHHOTOQ pe-
mammero mpaBmia Gyfer He xyxe TpeGyemoro;

2) ua Kakoil 7EHe 0fyYalOmell IOCIENOBATENLHOCTH 3a-
BOZIOMO TPOM30MNET OCTAHOB.

Orser ma orm ARA BOmpOCA KAlOT CABAYOWIUE TEOPSMEL

Teopena 4.4. Ecan ¢ coomsememsun ¢ spumepues ocma-
H08@ npoyecc OGYeNUR SAKORNUMCR, MO C 62POAMNOCTIbIO,
Goavuen 1 — n, moxno ymeepmdams, wmo nocmpoerHoe pe-
uiioUjee NPAsUAG TaPEKMEPUSYEMCR KASECMEON E NPU Yeao-

euu, wmo

_Inn—lni@ —nlnk
S Y=

ele O<<nm<<1; n— awbaz
tm=3 4.
=1

HNoxasarenscrso. Iyes 5 npouecce bbysenns
CMBEAIOTCA DEINANMEe IPaBHIA

Fz,a),...,F(za,...

OneHEM BOPOATHOCTS TOTO, ITO OCTAHOB IPOUBORAET B TOT
MOMeHT, KOTfa BuGpaEo mpasuiao F (r, @) ¢ KadecTeoM
P (o) >e.

Ilyers, Eaupumep, nocie A-ro ACHpABISHNA BHGPAHO mpa-
BEA0 F (2, 0y) o Ravecrom P (a,) > e; npu oToM yeaosum
BOPOATEOCTE P, TOre, 9TO OCTAHOB UPOHSGHAST MOCHS k-ro
(g0 o (k + 1)-ro) mempamnemma, pasEa BeposTHOCTE
TOTO, 9TO 32 9THM WCHOpaBAeEEeM mocaepysr m (k) Geso-
WAGOYBKX ONO3HAHMIE, T. 6.

Pip= (1~ P (a))"® < (1 — g)™®),

rowcmanma, Gosvwas 4
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Torga seposrwocrs P TOTO, 9T0 0CTAHOR Opows0lger

TOCHE OAHOI0 H3 HCIPABIeHHI, KO >
. na P (o &, OHERU~
BAETCH TaK: o) > B

P P N — ey,
k=1 k=1
Taxam oGpasom, CHPAaBeJJIARR OIEHKA:
PR (1 — ey,
k=1

Buepen reneps ymxnuio m (k) Takywo, uto

U—gprn =

(4.5)
Ua pamercrsa (4.5) moxer Grire Hafineso, Iro
_ Ilna—nlak
mk) = 3% T (4.6)

Ocraerca onpepennts Beawanny a. Halimem ee us yomopus

o

PN~ =,
k=1
T. €.
2 ¢ tmas=m,
k=1
e

=3 >

k=1

Mz sroro coormomenus HaXOfHM, 9T0

Ing=1Inn—In§(n). (47)
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Taxmm o6pasom, us (4.6) u (4.7) caegyer, o mpa

_ lan—Inf(m)—nlk
m(k)‘——]n(l———s)— (4.8)

BeposiTHOCTH P Menbme Tpefyemoit seangunn . Omenxa (4.8)
cnpasepimBa ;A oboro n > 1. B wactmocrm, mpm n = 2

2
t(2) =%, orxyna
s
ln—2lhk—lnf
Twi—e

mk) = :

Teopema HKokaszaHa.

Teopema 4.2. ITycmv KoHewHO-CTODMUYUTCR AA20PUMM MA-
%08, 4mo wUCAQ KOPPeryuil ne npesocxzodum seauvuny M, a ¢
ravecmee m (k) easma Pynxyus (4.8), onucannas ¢ yeaosun
meopesn 4.1; moeda mowcHo ymeepredams, wmo ocmanos
aasedomo npousoddem wa obyvawuyell nocaedosamesvroCmIL
Baunst

lnw—Inf{—nln M
Tiid—e) —M

Al
JoKasaTeNsoTBO TEOPEMLl OYeRHAHO.

Jlax nepeenrpona Poserfaarra B cmny Teopemst Hosuko-

D3 “ -

Ba M << - T0BTOMY OCTAaHOB IpOH3oijeT Ha ofydamomed
TOCTBAOBATENBHOCTH HIHEE

Inn—loZ (a) —2n ln% -
Ta{f—2) (T‘)

CyluecTByer HEKOTOPas TOHKOCTL B HNOHMMAHAH MPHBE-
NIeHWEIX TeopeM 06 ocTaHOBe. JTH TeOpeMHl HHKaK He TapaH-
THPYIOT, 970 IOCJAE TOTO, KaKk GyAer cmenaxo ! maros, mo-
CTPOGHHAA pasfiedAnoan THIOEPIOJIOCKOCTh OKAMKETCHA Tpe-
6yemoro xavectsa. Teopems rapauTApyT M TO, 9TO
Jio l-ro mara 06A3aTenbHO NPOH3OUACT OCTAHOB H TO B MO-
MEHT OCTAHOBA OOCTPOGHHAA THHOPINIOCKOCTH OKAaMKeTCH 3a-
JAaEHOT( KaYecTBa.

Ecan e aaropuT™ He OCTAHOBWTH, TO, BooOme rosops,
MOJKET CJIYIHUTECH, UT0 HOCAeNYIUIMe KOPPeKHAH YXYAmAaT
KawecTB0 PEmAaomerc LpaBuia H K I-My IIary 970 KatecTso
Oyner Bmxe Tpefyemoro.





[image: image43.png]84 TH. 1. PEKVPPEETHHE ANFOPEVMH OLYYEHZA

§ 5. Merox muenmgecroro NOBTOPeHNA ofyIaromei
TOCIeLOBATENBROCTH

Mrax, romewmo-cxopsmprecs ANTOPUTME CIIOCOBHE 0Fy-
HaTECA, HCOONBBYA NOCHEHOBATENLHOCTE OpAMBPOB  HUKCH-
POBARKOA umiyi. ONEHKA JIEEEL Takofl NMOCTENOBATENBHO-
CTH TO3ZBOAAGT, XOTA W rpy6o, cOCTABHTH NpexcTABIeHME
0 TOM, UDWEMVIEM J A TOPATM JIA IDAKTHIECKODO mC-
MOADIOBARMA; BONH HA MPAKTHKE PJKO BOTPEAIOTCA safa-
SH, TI6 Ha 06YWeRue sujeneno Goxeme HeCKoJbKIE coten
TOPAMEPOB.

Kaxosa e mocratowmas pampa TOCHETOBATSIBHOCTH
TpHAMEPOR Iust mepcentpora Posembmarra?

Baime mu YCTaHOBHNE, 9TO jmmma o6ydaiomeit mocaeso-
BATOXLHOCTH NPOMOPMHOHANLHA WHCAY HEOGXONEMMX -
upfnuen:zxu roopdunmenror A m ONPefieNASTCH BEAETH-
HOii (FT) Has mepcenrpoma PozenGnarra Be:rmmua‘é—l—);
JITKO OUGHEBAOTCS, CAA YUOCTH, UTO BOKTODE y Garapame
D*  m, 1. e. exnumma D xe TPeBOCXOfAT PasMepROCTA npo:
orpaucrsa. [lna pemwmmsl py — paccrosmma MY Heme-
DECCRANMUMACA BHOYKAEMA 060I0TKAMI ABYX rpyuan Gm-
MEPHBIX | BEKTOPOB = CYmECTRYeT ofiemka cHESY: D10 pac-
CTOAHE® MOMKET GHTB HOCTATOTHO MaNbim (~2" rne m —
DPA3MOPHOCTS DPOCTPANCTEA), B TOTHA ONERKA THCAa HCIpaB-
JIGHAH CTAHOBATCH GOXBMION: ~ 2™,

ilomesro, at0 omemka meccmmmerHIeoRaT, Cymectayior
;1 TAIES MHOKECTBA BEKTOPOB, MIA KOTODHX pacciomEmz
MOHY BRIYRAKME 060JI0YKAME JI0BOABEO Goabmme HARpH-
Mep umeT mopagok i/m. Opmako raxme maps M;XO)KECTB
COCTABJIAIT CKOPES HCKITIOUEHNE, YoM IpPaBHIo.

Kasanocs 6tr, 3 gammoi CUTYANUE 06YI6HES HA peanbROM
HCI® UPUMEDOB (HECKONBKO COT@H) BOSMOMCHO AWML B HO-
RIOIRTGIBHEIX c1y9anx. Benommmu, ofimaro, 110 Bxme mac
BCIOAY HHTGPECOBANO TOMBKO TACHO MCHPARIGHIH, HO3ABHCH.
MO OT TOr0, Ha KAKOM MaTEDUaNe OHE HPOHCXOJHNIL. Tlpm aToM
ORAJKBANOCK, UTO ECNHM TONLKO HYIKHO WHCIO HcupaBIeRmit
HPOBE/IORO, TO MOXKHO TAPAHTHPOBATH, ITO HCKOMOS pemrao-
HHEO DPABMITO HAWNIORD. A Das TaK, BOSHMKAST MEICHD HCWONH
9OBATH OfiEY B TV e 00YTAIONYI0 HOCIe0BATENLHOCTE  Ho-
CKOXLKO Pas: HpPNBABAATL eo 0Gyuamomemycs ycrpoiictsy
A0 TeX WOp, MOKA UPA 0YePOAHOM MpBNBABICREN Ho Gyner

e
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HE OjHOro menpaBienEa Koagduomentos. IIpexpamenue
HCOpABNeHHH pOIMAiomero MpaBHid Kak pas m Gyder osHa-
HaTh, YTO OGYUAIOMAS TOCHEAOBATCABHOCTD DasjeNeHa mpa-
BrabEC. Ho 8TO-TO B 0O8HATAET TAKXKe, 9TC PeaNH3yoTCa MBTOA
MHEHEME3AIMH SMOADPHIGCKOIO DHCKE.

Taxem 06pasoM, HONbLITHA YMEHBIATS ANKHY 06ydaromeit
TOCHONOBATENFHOCTE NPHBOAAT K TOMY, 4T0 PEKYPPEHTHYIO
UpomeRypy MPAXONATCA BaAMEHATh GOJiee CHOMHOE — pexyp-
PEHTHOH NPONEAYPOE ¢ MEKINIECKHM NOBTOPOHHOM 0Gydar-
meil TOCIEOBATONBHOCTH, 9TO NPHBOAUT K METONY MEEHME-
3allMH AMIAPHTECKOro pucka. OfHAKO Temeps NPHXONATCH
TOMEATH BCI0 OGYYAIOMYK IOCHENOBATOABHOCTE. ITO 06-
CTOATONBCTEO JIAMAGT PBXYPPEHTHYN0 HPONEAYPY €O OCHOD-
HOTO yAoGeTBa.

Hamaume namare y ofyuslomeroca yerpofictea cymecr-
BeHHO MEHAET ero BOBMO)KHOCTH. Temeps B mpomecce o6yde-
HEA [enecoo6pasHO pPasnuuaTh BA MOMEHTA. Bo-mepBmX,
CKONBKO DIOMEHTOB 06YTalomeli NOCHONOBATEBIOCTH JOCTA-
TOIHO XPAHWTH B UAMATHE, 9rofHl, B KOHI® KOHKOB, TIdpaH-
THPOBATH BHGOP HYKHOF¢ pemAMHEro npasaaa. Y, mo-
BTOPHX, CKOZBKO Das JOIDKEA IPOCMATPHEBATLCA 06yIaloman
NOCJASA0BATENBHOCTE, PO TeM Gyner BHOGpano pemammee
npaBmio, GesommGoumEe e paspeaAomee.

Taxum 06pasoM, HNpE KOHCTPYRDOBAEME O06YYalOIHXCA
MAmAH ¢ DAMATHI0 OPEXOAETCA OTBEYATH HA JBA BOIpOCA?
Kaxo# goipkeH GRTE HRPOPMANEOHHHA MACCHEE, OCTATOUHKIHR
71A BHGOPA HYKHOI0 DONIEHAA, H KAK JOJNIO 8T0T MACCHB
Gyner o6pabaTHBaTHCA.

V¥ mepcemrpona Posen6iarTa H8 KaUKXOM INare BEITACIE-
TeAsHOH NPONERYPH HCNOAB3OBANCA OJIMH BJIEMEHT 0fydam-
et MOCHEAOBATENBHOCTH, B HOPTOMY 3%€Ch BH(OPMaNEORHbIT
MacCHB PaReH KONHMYECTBY MAr0B, HEOOXOMEMEX A BHGOpPA
BYy®HEOT0 npasmna. Omemka JoCTaToMEOR MIHHH 06ydYawmed
TIOCAENOBATONBEOCTH MEPCONTPOHA, IO CYIECTBY, YCTAHABIM-
BAeT W JIOCTATOMHO® KONMISCTBO IIATOR AIA BWUMCIOHHA Do~
IMAEmero MPaBaza.

Ecmn ke mopmpunmponaTe mepcentpor Posemfuarra,
cHAGKHB €ro mAMATHIO, & OPH O6YMEHAR NeMenTH 06ydao-
me# MOCAE0BATSNLHOCTH WHKIMIECKA TOBTOPATE [0 TOX 1OP,
mOKA He MEPECTAHYT MEeHAThCA Koaddmmmentw A, To mocTa-
TouEkE AEQOPMATMONHEIE MACCHB TAaKOTO MHEePCemTpoHa,
Kax Gyger moKasaHo B Miape V, IPONOPIHOHANEN BEJHIHES
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m (m — pasmeprocrs CUPAMIAIOMEro TpocTpancrsa), a qmc-
710 Wares, meoGxoammoe A BEGOpa HYKHOTG OpaBia, mpo-

TMOPUXOHAILEO Beaudnme iﬂ

P
Basxno, uro npu p — 0 AEopMANEORHELL Maccun (anmua
o6 ywaromei UOCASSOBATEBHOCTH) He YBOJHYHBaLTCA, A yBe-
JEYABACTCA JANL 06beM BEHYHCIOHTH, Hpr nanmann cospe-
MONHEIX BLIYECAHTONBHKIX CDEJiCTB YReAmdeHmo obbeMa Br-
THCHCHAR HO ABAATCA HpMEIEmHANBHOH TPYAHOCTBIO Juis

HOro packa. Ilpnmemmrenrmo
3HABAHIIO 06Da3oB CyTH MoToma
Ha mpocrpancrse BXOIHBIX BEKTOPOR » sujaercs $yurmus,
ROTOpaA HABKIBaeTCH WHOTBRIEANOMY, Torenuman ompepens-
eT GamsocTs [BYX TO%EK, 2, &y, ® 065THO 38/1a6TCH KaK PyHK-
THA PACCTOAHAR MEIKLY TOIKaMH. ITorerumanprasn byaxmns,
Kak LPABILIO, TAKOBR, UTO OHA MOHOTORmO YMeRbIaeTca
© YBONMICHHOM DACCTOAHMA. IIpmmepamu TOTeRNHANbHOK
GyaRIET MOTYT CIYMHTDH

K (z,20) = H~+’a’ K(z,20) = era,

B
me r l/ D )P~ paceronume OT TOYKE Ty = (z},...
1

) 10 TouKE 2, = (G P, KOHCTaHTa.

IOMOmMEBIO TARAX Pymruymit wa TipocTparcTse X ofpasyer-
Cft NOTeRUEANLHO® nose. CamraeTcs, uTo BEKTOP ¥ 0THOCHTCH
X LOPBOMY KJACCY, €U moTeRumas moms n TOUKE Z 1ON0-
KUTENEH; B OPOTHBHOM Crydae BEKTOD & OTHOCHTCH KO BTo-
pomy raaccy. Ilpouece oBywemms:, raxmu ofpagom, sakamn-

§ 6. METOJ NOTEHNHANBHEX ©VHKIUA 87

HAGTCH B HOCTPOGHME C HOMOINBI ofyvalomeid HocJae0Ba-
TENAbHOCTH NOTEHLMAJBHOTO HOJA.

Teomerpnucexasn UHTEPIPETALHA METONR NOCTPOCHHS IM0-
TeHUHANLHOTO ToMts ovens marasmua (puc. 9). IIyets guos
ofydcHus maimune OpeasABNAeICA ofydaomas mocaegoBa-
TETBHOCTE iy, - . ., @MWy [IDH NOABICHAN NOPBOIO DiXEMEH-
Ta 06yYalomeii NOCAGAOBATONBHOCT I, KBEIIYCKAGICHS Io-
TEHLAAT C LEHTPOM B TOUKe ;. JEAK MOTEHIHEANA ONpeNens-
€TCA TeM, X KaKOMY KJIAcCy OTHOCHTCH NpeAbABICRHBIN

Pmc. 9.

OPHMEp. eCXU K LEePBOMY, TO BHAK y MOTOHIHAJA LOMOMKH-
TOABHEIA, @CIH KO BTOPOMY, TO OTpPHIATENbHAIN. Teneps ma
HPOCTPAHCIBS X BA7lam MEROTOpLIE moTeRuuaL. Min BTOPOTO
aueMeHTa 0fydaromei TOCHSNI0BATENBHOCTH MOMKET GHTH BH-
SHMCACHA BeNMYHHA NoTeRmEAna K (s, z). Bcuw permamma
TIOTEHIMANA MOJXOMKHTENbHAS, R BIEMEeHT ofywamomeit mo-
CJAeROBATOABEGCTH OTHOCHTCA K WePBOMY KJACCY, TO WMOTeH-
IHAJABHOE MOJe Ha TPOCTPAHCTRE X =me MEHHETCH; BCHH KO
BeNHYHHA IOTeHIHANA B TOYKEe Ty HOJID)RHTEHSHB}I, & BeKTop
Zp MOJKER OHITH OTHECEH Ko BTOPOMY KIACCY, TO M3 TOUKHE 2y
BBILYCKAGTCAY HOBHE NOTOHNHAN, HO C OTPHNATENHEBIM
anaxos. Temeps ma mpoctpamerse X HeHCTBYeT HOBHE cym-
MapHu# HoTeRmHAN

O (2) = K (5, %) — K (z, z2).

Ananornuno, ecxm opa  xaaccadualmm  siememra
ofyqaomeit mocaenoBaTeapEOCTH C HOMOIGBI0  CYMMApHOTO
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TOTOHNEANTA COBEPMIAeTCH OurMGKa, IOTEHNRAN MEHSAETCA T2K,
9TOGH IO BOBMOKHOCTH BHUPABATE OMMOKY.

Taxm: oGpasoM, peayabratoM 0GydeEmA B MeToge mo-
TOHENEANLHAX QYEKIUY sABAAETCA TOCTPOEHEE HA mpocTpan-
cree X HOTeHOHAALHOIO LOAA

D) = X (1)K (2, 2)

(ameck WTPEX y cymmm osmavaer, wTO CYMMHDPOBAHHE TpO-
BONUTCA HO L0 BCeM aJeMeHTaM 0fydalomell mOC/IE/0BATeN -
HOCTH, a JIWIb 00 TeM, Ha KOTOPHX coBepImazach «ommbKay).

9T0 moxe pasbmBacT BCP MPOCTPRHCTRO Ha ABe JACTH:
HacTh OpOCTPAHCTBA X, T[e 3HavelHe CYMMapHOIO MOTeH-
TE&NA TOA0HHTEALHO (BCE TOTKE B 9T0f 9acTH LPOCTDAHCTBA
CIATANTCH NPHHARIEHANEMA LEPBOMY KJIAccy), H wacrH,
T7® 3HAUGHUA MOTEHNHANa OTPHNATONBHH (TOYKH B 8TOH
9aCTH OPOCTPANCTBA CUMTATCA HPUEASIOMAMAME BTOPOMY
xaaccy). TloBepxHocTs, Ha KOTOpOH TOTOHNOEAS NPHHAMAET
HYJEBH® BHATCHMA, ABIACTCH Pasfe/ANIMel MOBEPXHOCTHIO.

OxasbiBaercs;, 9T0 AIA BCAKOTO BEJA DOTSHNEAJA CYMe-
CTByer cucrema ¢ymKUmE @ (z), ... @x(2),... (s006me
roBops, Geckomenan!) Takas, IT0 BCO BOSMOIKHEI® PAB/SIAAI-
4e HOBEPXHOCTH, KOTOPHe MOTYT GHITH MO YIeHH ¢ IOMOIIBED
METOJA HNOTeHLMAJbHBIX (YHKIEA, MOTYT GHTB HOXYTeHH
€ OMOINBI0 mepcenTpoa Pogemtiarra, IAe COOTEETCIBYOMEs
CHPAMIAIMEe IPOCTPAHCTBO 3aJATCH HPeoGPABOBAHMAME
P (@), < ., @ (), . ... C ApyTOH cropomm, mam KaKOTO
HepCenTpoHa JIrKO HAXORHTCA COOTBeTCTBYIONAA MOTeH-
LuanbHag PyHKUHEA.

Taxmm 06pasom, MeToR HOTeRNEANLENX GYERIEE 6XE30K
¥ nepcentpoxuuiM MeTogaM PoaemGaarra. Jam meroma mo-
TEHNAANBHBIX (QYHKUEH BOZMOMHN Te sxe MOARPARATAE,
9T0 B AXA uepcedTpowa Posembaarra.

&

TageaV

AJXTOPHTME, MHHHMU3HPY IO HE
OMIHPAIECEUN PHCK

§ 1. MeTon MEHNMISAINA BMIAPHTCCKOTO PHCKA

Bume 6euI0 YCTAHOBIEHO, 9T0 PEKYPPEETHHE AJII0PATMR
ofy%eHEA pacuosHaBaHmI0 0GPasoB IPHBOAAT K yeIexy, HO
UpH BTOM HEOGXONEMO ECIOJB3OBATH AOCTATOUHO Goxbmryio
ofyJanmylo TOCAe0BATENSHOCTE. [MARY IOCHE0BATeNb-
HOCTH MOKHO COKPATHTE, HO TOTAa 06ydaiomeeca yeTpoHcTBo
JIOJAHEO HMMETh HaMATE B HOMHATH BCK 0GYAKIy0 HOCHAeNo-
BaTeABHOCTE. [10CIEHOBATENBHOCTS MONAHS MCHOMBIOBATLCH
MHOTOKPATHO [0 TeX OOp, MoKa Koa(ggunments paspeastomei
CHOSPIAOCKOCTE HE HEPeCTAHYT MEHATBCH, T. 8. 10 TeX HOp,
noka PNeMEHTH ofydalomedl mocaefoBarTeabHOCTH He GyxyT
pasaelleRb PHNEpHIOCKOCThI0 GesomuGoumo. BesommGotmoe
paspenenns ofydsonell mOCTOFOBATENBHOCTH 03HATAET, TTO
BHOPAHO POIIAIONEe NPABHJIO, MHUHMMHBEPYIOWE® SMIHPH-
WecKu# pHCK.

Takmm o6pasoM, OKasajgoch, Tro0 MOMHTKA YMOHBUIMTH
AOCTAaTOUEYI0 JULA 0GYUeHHA JIKEY MOCISKOBATEABHOCTH NPH-
Bejda X MEHEMHBANUA BMIMPHYECKOro DpHCKA. Bosmmkaer
BONPOC, BCETfla A B 3afa¥e O6YIOHNA PAcHO3FABAHMIO 0GR~
30B METO[ MEHMMEPALME SMINPAYECKOr0 DHCKA TPHBORAT
® yemexy? .

Her, ato meTax. Bor npmmep ofydanmeroca ycrpoiicTea,
KOTOpO® MAHHMAIHPYeT PMIHPHEICCKHD DHCK, HO He CIOCOG-
HO 06y3aTnCA. YCTPOMCTRO 3AMOMEHAET BJeMeHTH 06ydaio-
meif TIOC]EN0BATENBHOCTH, 8 KAMAYI CHTYAINUI, NDeiBAB-
JISEHYM [IA PAcHO3HABAHHA, CPABHEBAET C IPHMEpaMH,
XPARAMEAMECH B HaMATd. Ecii NpEi»ARICRRAS CHTYAMRA
coBUAfaeT ¢ OANEM H3 XDAHANMXCA B IaMATH! 1PAMEPOB,
To OHa GyjieT OTHOCEHA K TOMY KAACCY, K KOTOPOMY OTHOCHTCH
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npumep. Eeam me B uaMmATH yeTpo#CTBA HET AHAIOTHMHOrO
UpHMepa, TO CHTYaURM KIACCHPUIEPYOTCA HAy#aly (ma-
npAMep, ¢ moMomblo Gpocaums Momers). [lomaTHO, WTe aTO
YCTPOHCTBO, BOOGINE TOBOPA, HE MOMKET HHYeMY HAYUMTHCH,
TAK KaK B 06YYAOMYyo MOCIEZORATEIBROCTS OBHYURO BXOUT
JAOb BAYTOMHAA JOJA CHUTYANHI, KOTOPHO MOTYT BOZHHEK-
YT OPH KOHTPOJE. A BMeCTe C TeM TaKoe yCTPOHCTBO Kaac-
cHGEURPYeT deMeRTH 0fyvanmel M0CAeT0BATeBIOCTH fes0-
mHGoTmo.

Hax e pagamants, xorga Meroy MHHUMA3AIUH IMITHPK-
UECKOr0 DHCKAa MojkeT GLITh yCmemHo OpHMEHeN B 3agade
00y7ennA pacmoaHaBaEui0 06pason, a Korga mer? OTmer ma
BOIPOC H COCTABAAET CONEPHANME TEOPMH ALLOPUTMOB 06y~
HUCHAA PACOO3HaBaHUIO oﬁpaBOB, MUNHMH3HPYIIMAX BMON-
PHYECKHA PHCK.

§ 2. PaBHOMEDPHASI CXORMMOCTH YACTOT NOABAEHMS
coBBITHil K MX BeposTHOCTAM

Pacomorpum cnopa yrxnmonan, MHHAMH3ZAIAA KOTOPOTO
B Haue#l NOCTAHOBKO COCTABIACT CYTh 3aMATM ofiyuenna pac-
IOSHABAHAIL,

P(a) = (o —F (z, )2 dP (o, o).

Kar yme yxasmsamocs, aTor PYAKOHOHAN NAA KaKZOTO
pemajomero upasmra F (z, ¢) ompeAenser BepoATHOCTD
omutounoH RIaCCEPHRANAN. IMOINPEIECKAA ONCHKA Pyux-
UHOHANA, BLITHECACHHAA HA 0fyTalNed mOCIEN0BATOABHOCTH

Poun (

i
=@ =53 o — F @0y
i=1

RIA KaK[OTO pellaomere npasmaa F (xz, a), ompepesnser
9acTOTy HEeNpaBHALHOE Kiaccmpukanma Ha ofysaiomed mo-
CIEIOBATEIBLHOCTH.

CoracHo KJaCCAMECKEM Teopemam TEOPAA BEPOATROCTEN
9aCTOTA MOABIEHAA Ai06oro coGBITRA CXONATCH K BEPOATHO-
CTH 3TOTC COBHTHA TPpH HEOTPAHHIEHNOM YBEJIMUEHHH YHCAA
nenmTanmld. OFEAKO W3 BTHX TEOpeM HEKRK HO CIefyeT, UTo
pemarwomee npasmio  F (z, a*), KoTopoe mMeCT MEHAMATH-
HYI0 98cT0TY 0mAGOK Vv (o), GyeT HMOTH MERUMATBRYIO (CPei
9THX k@ OPABMA) HIE GNHIRYIO K MEEKMANBHON BEDOATHOCTD

§ 2. PABHOMEPHAH CXOAUMOCTE ZACTOT K BEPOATHOCTHAM 9f

omAGKH. 370 YTBOPIHACHE® ABIASTCH OYeHD BAIKHBIM M 10-
aTomy paafepeM ero mompobmee.

TIpenmosoxuum s HArIAAROCTR, IT0 POIRATOMES IpPaBRIA
F (z, o) sagaworcs CRAIAPOM O, KOTOPHIl MOKET NPUHAMATE
suavenun or 0 o 1. Hasxpomy sHatenuio ¢ 6TABHTCH B COOT-
BOTCTBHE DeUIAioee LPABHNO, JIA KOTOTOr0 CYIECTBYeT
BepOATHOCTS ommEbru P (o).
Taxuanm ofipason, Kastomy
¢ MOKeT GHITH UOCTABJEHO
B cooTBercTBHE InCR0 P).
Pacemorpum pysxumo P (o)
(puc. 10). Iapapy ¢ aroit
dynxnmedt Momer GmTH mO-
crpoena u Qyuxumus v (a),
KOTOpa&# JUIH  KaKgoro o
OIpeJeNAET TACTOTY OMIH-

Goumolt KiacchpEKamHE C Prc, 10,
momMompbio mpasuna F (z, a),
BHYHCICHHYH — Ha ofywalomeil  oCIENOBATEBHOCTH.

Meroq MUHAMUBAMEA DMUHDPHICCKOTO PHUCKA Ipejiaraer
1O MEHEMYMY YHRIEHM v (@) CYAHTH 0 MAHAMYM® QyHKIHE
P (o). Jas Toro uroBL IO TOUKE MUHMMYMA I MEHEMAIL-
HOMy 3HaYeHmIo ymknmm v (@) MOKHO GLLIO CYRUTE 0 TOUKE
MunaMyMa yukipn P () B 0 e MENEMAJILHOM 3HATCHMIL,
HOCTATOMHO, Yrofkl KpmBad v (@) HAXOAMNACH BHYTPH
e-Tpy6xm xpueoit P (e). Hanporus, Bubpoc Xota 6H B 0fi-
HO#t Touke (kak ua pmc. 10) MoeT mpmEecTH K ToMy, UTO
B KauecTBe MHHEMAJLHOTO 3davenms P () 6ymer Bmbpana
Touka pupoca. B sToM cnywae mmmumyMm v (¢} HMKaK He
xapakTepaayer MueAmMyM ¢yRuiwmu P (o). Ecau we dynxnns
v (o) npubamxaer P (@) paBEOMEDPHO IO 0 ¢ TOYHOCTSD €,
TO Ka9ecTBO IMOHPUIECKH OOTHMAJBHOTO Ppelaibero mpa-
BRAR 0TnRYaeTCA OT KAaYeCTBAd HCTHHHO ONTHAMAABHOTO mpa-
BHNA He Gomee YoM Ha 2e.

DopmanbHo 910 0BEAYAET, ITO HAC HHTEPECYIOT HE KJIAC-
CHYECKME YCROBHH, KOT/la AiA JIOGHX O B & HAMEST MecTo

P{Iv (@) =P (@5} -0,
a Gosee CHUIBHNS YCJAOBHA, KOTA AL J0GOTO € COPABSIIABO

P (S;lp' V(o) —Pa) | > z)'::O. (5.1)

By
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B cnysae, korpa pumonaaercsa (9.1), rosopar, 4ro mmeet
MECTO DAGHOMEPHAR CTOOUMOCINL HACINOM K GEPORMNOCIAM IO
kaacey § cobnruit A (a). Kampoe cobrrme A () B kaacce S
3ajaeTeA pemanmumM OpaBHAoM F (z, @) KaK MHOKECTBO
BEKTOPOB &, KOTOPOS »T0 NPABHAC OMEGOUHO KIacCHE-
mEpyer.

Taxum o6pasom, s(eKTABHOCTE pemenud 3amauu ofyue-
HEA PACIO3HABANHNI0 00PA30B MOTOHOM MWHMMHBANMA IMIH-
PUYECKOr0 PHCKA OKasadach CBASAHHOR ¢ CYMIECTROBAHHOM
DABHOMEDHOI CXOFHMOCTH TaCTOT K BOPOATHOCTAM 1O KIACCY
coburait S.

§ 3. Teopema I'imBenxo

B kuaccuueckolf MaTeMATHKe yke OAHKAM peimaiach
sajiaua o pasHOMepHOM cxomumoctu. B 30-x ropmax sameua-
TeabENH copeTckMB MaTemaruk B. H. Iampenxo mokasan
TEOpeMy, COIJIACHO KOTOPOH ¢ POCTOM 00heMa BEIGOPKMU aM-
UMPETECKAS KPHBAA DACHPEJNSHHA CXOMATCA K QYHKUEE
Pacupefe eHuA PABHOMEPHO,

‘Teopema I'mmBerko moxer GsiTh copMmyinmpoBaHa eme u
TaK: Ha UpAMolf ¥ 8afaEa CHCTeMAa PEMAIIAX IPABHI
F (x, o). IlpaBrxno F (z, ¢) OTHOCHT TOUKY Zz K LepROMY
KAACCY, 6CHH T < @, M OTHOCHT KO BTODOMY, €CIH T > a.
B cooTBeTcIBUe TOMY HpaBHAY MOKeT OHTh ITOCTABICHO
coborrue A (@), KOTOpOE COCTOMT B TOM, IO TOUKA &
OTHeceHa K mepBoMy Kiaccy. Teopema yTeep:knaer, 4ro da-
CTOTH CXOAATCHA K BEPOATHOCTAM DABHOMEDHO IO BCOM COGHI-
Ty 4 (o) € ).

QnHaKO ¢ GOMOMIBIO BTOH TEOPOME MOIKHO 0G0CHOBHBATH
IPABOMOYHOCT BAMEHH CPEIHOro PHCKA OMUHPUISCKHM JHIIB
OpA OoucKe pemeﬂuﬁ Cpean CaMblX OPAMATHBHLIX DPEmdIar-
I{AX OPaBHJI, TAKUX, KOTOPHS NO3BONANT KiAaccnuuupopars
TONbKO OJHOMEPHHE BeKTOPH 10 NPHHIHELNY: BEKTOD & OTHO-
CHTCA K NOpBOMY Kiaccy, ecam z < a*, M Ko BTopoMmy,
ecau z > a¥.

Yrofrl TApAHTHPOBATH YCUEX B NPHMEHEHHH METOAa MA-
HAMHMSANAH dMOHPHYECKOr0 PHCKA B KJIACCe NHEEHHEX pe-
ManmAX OpaBmi, HAJ0 YCTAHOBATH DABHOMEPLYI CXONH-
MOCTB 9acTOT K BOPOATHOCTAM IUIA 60J66 CAOIKHOTO KIACCA
coburnit S,,. Ilogo6H0 ToMy Kak KAace COBHTRE Sy B Teopeme
TamBeHKO BajaBICA BCEMH BOBMOMKHHME IOJYILPAMEIME,

Q@

§ 4 YACTHHA CIVIAR 93

KAace COOMTHE S, OLPENSTACTCA BCEMH BOAMOMKEFIME NOMY-
OPOCTPAHCTBAMU /M-MEPHOCO BEKTODHOIO NpPOCTPAHCTBA I.
3pech, amaxOTMYHO OJHOMEBPROMY CIYUAI0, KAMKI0® cOGHTHE
BaJIA6TCA HEPABOHCTBOM

m
2 gt <
1=1
B aroM cMHCHe TeopeMa, NOKA3HBAKMAA PABHOMEPHYIO
CXOHUMOCTH TACTOT K BOPOATHOCTAM 1O KAACCy coOHTHE S,
saBmIack 6B mpameiM ofoGmenmeM Teopemel [auBeHKo Ha
MEOTOMepHEE ciydai. Jaa o60cHOBAUHMA e UpAMEHeHHS
MeTOona MHHHAMHE3ANHH OMOHPHYECKOID pPHCKAa B 3ajade
ofywenua pacuosmapanmi o6pasoB {He TOJIBKO AMA CIYYAsm
JMACHHLIX PemanmuX opasuil) Hajo HaHTH YCAOBMA, IPH
KOTODHX MOKHO TapaHTHPOBATH DPaBHOMEPHYI0 CXOAMMOCTH
4aCTOT K BePOATHOCTAM [NA DPAsIMYHEIX KJIACCOB COGLITHI.

§ 4. Yacrasii caysail

Paccmorpem npocrolt cnyuaii: mEOMmectBo S KoHewHO M
cocrour m3 N coburmis A,, ..., Ay. Jua xamporo dumrcu-
POBAHHOTO COGHTHA CHPABEIHB 3AKOH GOJXBMMX THCOX (Ia-
CTOTA CXOJUTCA K BEPOATHOCTH UPH HeorPAHWYEHHOM YBEJH-
9YeHHE YHCaa meOHTAEME). OfsuM #3 Bepakemnit aToro 3a-
KOHA SIBIACTCA ONEHKA

P{{v(d) — P (A) | >} e, (5.2)

Hac, opnmaxo, HETepecyer ciyuafi paBHOMEpHON CXOTH-
MOCTH, T. ©. BODPOATHOCTS OZHOBPEMEHHOTO BHIOIHEHHA
Beex HepasencTs | v (4,) — P (4} [<<e(i=1,2,.. ., N}
Takasa BePOATHOCTH MOM<eT GHTL OLEHEHA, KOJb CKODPO Ome-
HeHa BepPOATHOCTEH BEIIOJAHEHAA OTARIBHO KaXkgoro Hepabell-
crea (5.2), a mmenno

P foup {v(4) —P(4) 1> e) <
<P {Iv (4
=1

Yuurnpan (5.2), noayimm
Plsup [v(d) — P (4) | > e} <Newt,

P (49 |> e}

(5.3
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Hepagenctno (5.3) osnauaer, 9ro mmeer Mecro panmomep-
HAA CXOLHMOCTS

Pisup |v(4) = P{d;) | > e} 0
IlorpeSyem remepn, 9To6H BEPOATHOCTH
P lsup |v(4) —P(d) | >}
He IPEBOCXOANNA BEAMUUEM 1), T. €.

Psup | v (4) — P (4) | > e} <. (5.4)

Hepasencrno (5.4) Bo BeareM cayvae Gyner amers mecTo,
€can Beauwuusl IV, €, 1, ! CBA3AHH COOTHOIEHHEM

Ne %% = 4, {5.5)

Paspemas pasemcrro (5.5) ormocmtenbHO £, mafigeM gus
panusix N, I, 1) OUEHRY MAKCHMANLHOTO YKIOHCHHS YaCTOTH
OT BEPOATHOCTH B PacCMATPHBAGMOM KJACCE COGBITHA:

TN —iny
e l/ o .
Paspewas pasencrso (5.5) ornocurensho I, maitnes, xakosa
momna GbITh AuMHA 06YIAIOmE T0CTeTOBATENBEOCTH, YTOHEL
C BEPOATHOCTBIO, He Meubliedr 1 — 1), Momo 6HIO yTeep-
JKAATH, UTO MHMHEMYM BeDOATHOCTH NO Kiacey coburmii S
OTIHYIACTCA OT MHAHMMYMa YacTOTH IO ATOMY HKe RIaccy
coGHTRIE HA BEJMIMEY, Hé DPEBOCXONAMYIO &:

1 lu ¥ —1Inn
1267 "

HMuadge rosops, Bume 6hia gorasana CIEYIONAsA TeOpeMa.

Teopesa 5.4. Ecau us muoncecmesa, cocmosuezo us N pe-
UWAKWUT NPasiy, SEUPaemCs PEWaioufes npasuao, Yacmoma
owtt6ox Komopozo a obyuanued nOCeA0EAMEALHICIE Pas-
Ha Vv, mo ¢ sepoamuocmyir 1 — 1 moNcHO ymeeprcdams, wmo
seposmuocmy  ownbiouiiol EAGCCUPUEQCYUE ¢ NOMOUfDI0 61
6parrozo npasusa  cocmasim seaununy, menvuyio v + €,
ecau daunaobyuaioujed nocaedosamenvrocmu ne meHvue

ln N —1;
1 _“_wi (5.6)

§ 4. TACTHHIA CIVIAR 95

B reopeme Bammo, uto pocraroumas AnuHa ofiydaome
TOCIEZOBATONIEHOCTH JIHIOS norﬂpudmvmecun 3aBHCHT oOT
Tneaa cobuTHA B Kaacce N.

Uncmo pemalomEX UpPABHA  RRIAETCH BECHMA rpy-
Goit xapaxTepucTREOI PasHoo6pasHA Kiacca pemanmux
mpaBax (TaKasm XapaKTepUCTHKA, HROPAMEpP, HHKAK HE YYH-
THBAET, COCTOHAT AR KJAACC H3 OJHHX W TeX K€ HIN «GJIKSKBX’)
9716MEHTOB UIK 7K€ OH COCTORT W3 CYHECTBEHHO 4PABIHIHHXY
dymxmui). Onsaxo xavecTBeRmEe BEIBOJH, KOTODH® MOMKHO
CAleNaTh H3 0TOM  OLEHKH, AZOBOILHO Xopoillo  oTpa-
RAI0T CYMECTBO Qea — TeM MEHBIN® ©MKOCTB KJIACCa, TeM
MeHBIEE MokeT OWThH [umHA ofywaromed HOCHBNOBATEI b
noctr. HaoBopor, wes ymumepcansmee ofysammeecs yc-
TpoficTBo, TeM Goavman mEGOpPMATEA HeoGXOTEMA eMy Has
obywenns.

Hcnonssya popmyny (5.6), Moxxro moxysars mocrarosnsie
ONEHKH JUTHH 00YTAMIINX NOCHEA0BATeAbROCTN I pasamd-
HBIX  AATOPATMOB, DEANMBYIOMUX METO] MAHUMUIAMAR M-
muprieckoro pmcka. Tak MoweT §mTb momydema omemka
AREBL 0OyHaioOMmei HOCHENOBATENBHOCTY i HEpCOHTPOHA
€ DaMATBIO (METON OBYYeHHA ¢ LOKIMTECKEM TLOBTOPeRueM
ofytawomeli mocremosarersnoctn). Jlasm sToro mocraTowmo
ONEHMTE Wnea0 N PA3NUYHBX pelmrapmmx OpaBwl Hepcem-
rpona. Jlxs Gunaproro cnpsmisiomero TIPOCTPAHCTRA THCHO
PA3AMUELIX BEKTOpOR me mpesocxommt 2™. Cymecrsyer 22™
cmocofor  pasmenenma 2™  BekTopoB Ha nBa  Kuacca.
Opaxo mepeenTpoN AEMNT MHOKECTBO BEKTODOD He BCEMM
cmocofiam, & TONLKO ¢ IOMOWIBI JMHEHHNX JNCKDHMHRATT-
HBX GyHKIHE.

Yneno pasmmEbIX cmocoBoB paspenemumi o TOMOINBIO
AMEHHX AMCKPAMUHEANTHHX YHKIEA N SHATATENRHO MOHD-
me wem 22™.

Hmxe Gyper noxasamo, uto N << omE H TOTAR, Coriac-
HO TeopeMe, OLEHKa JA0CTATOYHOA uikHE ofyuawomed mmo-
caefoparensaocTn Gymer pasma

T. 6. 06y7amas mOCae0BATEABHOCTE MPONOpPUHOEAnbHa m?
(cpasy e aaMerTmM, WT0 BTa OLEHKA 3aBLINIeHa; HmKe Gymer
TOKA3aH0, 9TO COPABE/INBA ONEHKa ! ~ m).
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§ 5. Ouenka uncrna PASTHIABIX JRAERHEIX
PasfencHuil BEKTOPOB

Hrak, omemmM KOMMYOCTBO CHOCOGOB, KOTOPEIME € 1O-
MOUIbI0 THIEPIUIOCKOCTRIMOKHO}PABReNNTS Ha ABAa Kaacca [
BEKTOPOR Iy, . . ., T B IPOCTDAHCTBE PABMEPHOCTH M.

Puc. 11.
8aMOTHM, 9TO B COOTBETCTBH® KAaXIOMY BEKTODY
2 = (2%, ..., 2™) mpocrpamcra X Moer GHTH IOCTABIGHA
TANEPIIOCKOCTD
™
2 gt =0,
i=1
OpOXORAMAS Yepes HyAb B NPOCTPAHCTBS A BEKTOPOB
A= (M, ..., hy) B BaOGOPOT, KAKAOMY BEKTODY A B Tpoc-
pancTee X MOKeT BHTh HOCTABICHA B COOTBETCTBHE THUNOp-
IIOCKOCTS, HPOXOAMAA TePes HATAL0 KOODHUHAT,
m
) hizi =0
Taxum ofpasom, ! BexropaM i, . .., &; B IPOCTPAHCTEE

A crasarcs B cooTBercrBue ! rumepmiecxocredl (pme. 11).
Hame YTBepKeHde COCTOMT B TOM, YTO WYHCHO  pasami-
HBIX paane.’leﬁuﬁ BEKTOPOB paBHO YACAY KOMINOHEHT, N2
KOTOPLI® STH ! rHmepriocKocTell pasGHBAIOT m-MepHOE Ipo-
cTpancTBO A

§ 5. OIEHKA YHCJA JIKHEAHBIX PASKEIEHUN 97

B camoM feqie, mocTaBUM B COOTBETCTBHE Kaskuol rumep-
nIOCKOCTH B OpoeTPamcTBe X BOKTOp A IpocTpascTsa A,
pasumil HAOpaBIAKNIIEMY BeKTOpY THNepHIcckocTH. I[ipm
3TOM HEUPEPHIBHOMY BPAMEHAI pPasfelaiomed CEOEpIIOCc-
KOCTH B X, He W3MEHAKWHIOMY PA3[ENEHN® TOICK Iy, - - -, Ty,
COOTBETCTBYeT B A NEOPepHBHAA TPASKTODHA ARMMOENA
TOYKH A BHYTPH OfKOH 43 KOMHOHEHT NPOCTPAHCTBA.

Ouenum Teneph, Ha KaKkoe YHCIO KOMIOOHEHT MOTYT pas-
Gurh m-MepHOE MPOCTPAHCTRBO ! CROEPINIOCKOCTeld, mpoXoas-
X vepes Havano koopamsar. O6oamaumm wepes @ (m, D)
MaKCHMaJbHOE UHCIO KOMUOHENT, Ha KoTopoe [ ramep-
niocKoCTel  [eAAT  NPOCTPAHCTBO — DA3MEPHOCTE m, H
OIPENeANM PeKYPPEHTHYI0 HOPONefypy IOHCKA WHCHA KOM-
HOHEeHT.

QOuepHpu0, 970 B OMHOMEPHOM CJIyiae CIPABEHIABO

@, ) =2

Opua rEmepmIocKOCTh NEMUT TPOCTPAHCTBO PABMEPHO-
CTHM m HA [Be YaCTH, T. ©. CUPABE/JIHBO

O (m, 1) = 2.

IIyc?s uasecTHO, uT0 | — 1 rumepmiaockocts Iy, . . oy Tygy
HequT m-mepHoe mpocTparcTso ne Goxee sem Ha D (m, I — 1)
rommonent. JloS6aBum HOBYIO rmmepmiockocts Iy Ecam sta
THOEPUAOCKOCTH HPOXOJAT Tepe3 OZHY H3 &CTAPHIX» KOMITO-
HEHT, TO OHA ApPOGUT ee Hagpoe. B mpormBHOM caydae crapas
KOMIIOHeHTa COXpamAerca. TakmM 06pasoM, IPH XPOBeCHHE
TEREPIIOCKOCTA 1'; HCHO KOMUOHEHT YBeAMWMTCA Ha CTOAB-
‘KO, CKOJXBKO KOMOOHEHT OKAH(eTCA pasfeiaeno HAaBOE.
B cBolo ogepens xampas Taxkag KoMmmomewra K ocTaBiaer
na Fyenen K; () Ty, Umeno Takmx caefios B TOYHOCTH PABHO
9ACHY KOMIOHEHT, HA KOTopoe Thmepmrockoct: Iy, . . ., Ty
RpoGAT EOBYI0 ramepimockocts Iy, ITockoAbKY pasMeprocTh
T, pasua m — 1, Tucno ciuefor me mpesocxoaut @ (m — 1,
1= 1).

Takam o6pasom, ME HONYIAM CAeAYOIee PeRyPPEHTHOS
ypaBHeHue:

O h=0(mI—1)+®m—1,1—1),
O (m, 1) =2, (5.7)
DD =2

4 B.H. Baneax, A. A, Yepuoueuruc
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Pemenwem ypasmerns (5.7) spaserca mupawenne

m—t
2 X Chyy ecnm m<<l,

Q(m, )= 0

2t ecam m > 1.

Haw, opmare, ynofEee 6ymer monnaosareca He oToif
jopmyolt, a ec onemxod ceepxy (cm. riasy X)

ana paxe Goxee rpy6oli OmeBKOH
D (m, ) ™

Ustcno pasnmanmEx GEHAPHHX BEKTOPOE He IIPEBOCXOAUT
2™ u, clef0BATeXbHO, CUPABCAIHEA eme Gollee rpy6as OmeH-
Ka qHCcAa PAa3IUYHHIX PasfelAwiax THHOPHHOGKUCTeﬁC

N < ®(m, 2") < 27,

97a-TO OmEHKA HCNONB3YeTCA AMA NONYIeHHES ONEHKH
JIAEE o0ydanmell mOcneqoBaTeXBUOCTH.
Iopcrapnaa onerxy N » (5.6), noayaaem

1= m?—1Inn
T

T. . [IAHA 06y9aloUed TOCHGLOBATEABHOCTH AOMIKHA OLITH
HpONOPLEOHANLHA M2, S
Kak yme oTMeanoch, WHCHO DPASANTIHHX DOMIAOIEX
TpaBUA ABIAETCHA CAANMIKOM rpyGoll XapaKTepHCTMKON Ruac-
ca. Yie mpocreiirke KIAcCH PeINAKNEX TPaBAI COjlePIKAT
fecKOHeUHOE TMCIO JeMeHTOB. HampuMep, €CHE TOXBKO
B NEpPCenTpone CUPAMIAMOIGe NPOCTPAHCTBO He GHHapHOe,
TO 9ACAO PA3THIAWX THNEDPILIOCKOCTEH, PAsAe/LAINHEX TOTKA
9TOT0 OpoCTPaHCTRA, Geckomedno. JliA Takoro ®macca pe-
Mawmax IpaBrx upoﬁ.'lema BO3MOKHOCTH 3aMeHbl MHHHMM-
9aOAH CPefHETO PHCKA MHEFHMA3AINeH ero sMIEpHYecKoit
ONeNKH 0CTABANACh OTKPHTOH M, KaK yite OTMEYanoch, CBO-
JEIachk K HWccaemonammio ofofmennod TeopeMu [amsemno.

4 6. YCJIOBKA PABHOMEPHOfl CXOQBMOCTU 93

§ 6. Ycnobusi paBHOMEpHOI CXOMHMOCTH MACTOT UOABJIEHHA
co6EITHH K BX BEPOATHOCTAM

O6ofmenne TeopeMsl [MHREHKO M NOCTPOCHW® TEODHR
PaBHOMODHOE CXONHMOCTH YaCTOT MOABIGHHAA COGHTHR K HxX
BEPOATHOCTAM CTAJM BO3MOMKHAL GIarogaps BBeJeER Goiee
TOHKOH MepH pasHoofpasms xiacca (GYHKLEE, ueM WuCI0
¢yHKnMiE B KIacce. BOT Kak oHa onpefeaseTcs.

ITyern aajama cmereMa § pemanomEx pyuxmmit F (z, a).
Pacemorpmm krace coGsrruit

Af@) = {&:F (r,a) =1}

Paccmorpum, matee, seGOpKy 24, . . ., ;. MsBectHo, uTO,
Boo6me ronops, sTa BHGOPKA MokeT GTh pasjelecHa Ha JBA
raacea 2! cmocofamm. OnEaro Hac GYAYT KHTEPECOBATH TONE-
KO Te ¢HOCoOH pasaelenHA BHGODKH, KOTOPHe MOryr GLITh
peani3oBaHEl ¢ MOMOMbBI pemalomux nmpasux F (z, a).
Yueso TaKEX paspeennl 3aBHCAT KAK OT KIACCa PeMAMIEX
mpasii, TaK H 0T ¢oCTaBa BHGoprHU. Bypem ofo3navars aTo
aHETO

A (zy, . . ., z).
Tak Kak zy, ..., & — CAydaiiHad W HE3ABHCHMAsL BH-
60pKa, TO UACHO PadjieleHnil — BelHIMHA coydalimas, 1. e.
caytaiinoil Benmuumod Symer AS (zy, . . ., Ty}

Pasmoobpasme Kmacca PeMAIOMUX IpaBEN GyieM HaMe-
HATH BeAMTHHON MaTEMaTHIECKOro OMRMARERA lg, AS (zy,
.., #). OTy BeAmAARY Gyfem HasHBaTh anmponuel xaacca S
Pewanuyur npasus He ewboprax daunsl [ ¥ ofo3HAYATE

HS () = M (g, A% (z, . . ., =) 68

OxassipaeTcd, 9T0 JIA CYMECTBOBAHWA DPAaBHOMEPHOR
CXOZMMOCTHE HacTOT v (0} MOABNEHHA COOMTHE K MX BepOAT-
BocTAM P (o) mo Knacey coburEd S meofXxomEMo B JocTa-
TOYHO, aToGEL DOCHeA0BATONBHOCTH

HE (1) H32) HEQ@)

CTPEMENACH K HYJI0 IPH HeOTPAHAYEHHOM YBeIHYeHAR SIAREl

H
euibopkn [ CrpeMiienne K HYNIO OTHOIEHHA - O3Hada-

eT, UT0 KAACC PeAanMEX TPABHI COCTOUT M3 «HEe CIHIIKOM

o
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PagHo06pasHOTO MHOKeCTsa yRKmUin. JokasaTeascrTo
9TAX YTBOD[eHMH faHo B raasax X m XI.

Kax u BCHAKHE HCYUePIRBAOIIHe YCJIOBHA, NpHBeAeHHBIE
HeoBXOAMMbe H JOCTATOUHHE YOIOBHA PaBHOMEDHOR CXOmH-
MOCTH 48CTOT NOABAENHA COGHITHA K HX BePOATHOCTAM Mc-
TOAB3YIOT OBOALRO TOHKRE MoRArEA. Ha npakrake nposepxa
TaKUX YCHOBHE NpeACTaBAAET 3HATATEJ BIBIE TPYAHOCTH.
B HameM cxydae TPYAHOCTH CBABAMEL ¢ TeM, UTO XapaKTep
PaciipefiefieHEA HOMaBeCTeH, B TO BpeMA Kak npoHepKe moj-
BEPraeTCA CBOHCTBO BHTPOIMM, KOTODAs KOHCTPYKTHDPYOTE A
© DOMOImbI pacmpefeXenus P (z).

IloatoMy pna momoan3osamma ma OpaKkTHKe YCJIO0BH
PABHOMEPHOH CXOAHMOCTH Iedecoo6pasHo M3 ZAHHLIX yeao-
BRE TOAyINTH Golee rpylite fOCTATOTHEIE YCHOBHHA, KOTOPEHS
He 3aBUCENE 6W oT choiicTs pacmpepenenus P (x). Taxwue
YGLOBHSA MOLYT 6BITE 10Ty 9eHB aGCTPAari POBAKEEM OT CBOHCTR
pacupepenenus. Hwate rosopsa, ma npaxtHke Rac 6ynyT mu-
TEpPeCcOBaTh Te¢ YCAOBHA, KOTOPEIM HOMIKEH YAOBAETBODATH
RIACC PMAfolRiX APABHUI, uTOSH HpH 41060 GynKgEM pac-
TpeflelleHMA MOMHO OHIO TrapaHTHpDOBATH CYINECTBOBaHAE
papHOMepHOl CXO0UMOCTH.

Orpy6renue Heo6XONEMBIX M [0CTATOTHBIX YCIOBHA 3a-
KIIOTALTCA B TOM, UTO BMecTO BuTponmM ymrumu F (z, o)
PaccMarpEBaeTcsa orapudM QymKiAm

mS(D) = max AS(z,,

» 21,

I'ie MaKCHMYM ompefeiseTcA IO BCeM BO3IMOMKHLIM Bhlﬁl)pl(ﬂl\rl
nanns . Qysrwio mS (1) nasonem gyuxyued pocma xaacea
F (z, o).

(DyHKLUlﬁ pocTa mOCTpOeHA TaK, YTO OHA He 3aBHCHT OT

pactpenenenus P (z), H, KpoMe TOro, BCerga BHIONHAETCH
HEPABEHCTBO

lg, m® () > HS(0).
Heph, CCIM OKAMOTCH, YT0 BEAHTHRA

1gs mS ()
T

CTPEMUTCH K HYII0 ¢ POCTOM [, TO OTHOmENHe

H5(0)
L

§ 7. CBOACTBA ®YVHKIHA POCTA 101

# HomapHo yerpemmres K mymo. IlooToMy yenosue

1ga mS ()

‘ =0

lim
[
ABNACTCA JOCTATOTHBIM YCI0BAGM CYMECTBOBAHWA pPaBHO-
MepHOi CXOMUMOCTH. JTO YONIOBHE MOMKOT GHTH Jerro Hpo-

BePeHO A PANHUHBX KIACCOB PENIAMAX IPABHI.

§ 7. Ceoiicrea QyHrumn poera

(DyEKOHMA PocTa KAACCA PEMAIIMX OPABII HMEST UPO-
cToft cMpICA: OHA DAaBHA MAKCEMAABHOMY THCIY CI0COG0B
pasgelleRHA | TOYEK Ia fBA KIAcca ¢ HOMOMbI0 Pemaimux
mpasar F (z, a).

B rnase X 6yaer moxasaso, yro yHKuEA pocTa ofiramast
OfHUM 3aMeIaTeXbHBIM CBOﬁCTEUM, KOTOpOe HfaeT BO3MOMK-
HOCTD €6 JIGTKO OMeHABATH: 0Ha JA60 Tomuecmeaml)"?fmﬂa 2f,
(n—11
7 — MEHUMAXBHOE WHCIO, OPH KOTOPOM HAPYIIACTCH PaBem-
creo mS (I) = 24, .

B mepsom caydae suia mwboro [ Hafierc xoMGuHanuA
TOUEK %y, - . ., Xy TAKAN, ITO €e MOKHO Pa3bHTH BeeM: BO3-
MOKHBIMA CIOCOGAME Ha ABA RIACCA ¢ TOMOMBI PEMAIOMKX
mpagurx F (z, a).

Bo BTopoM caydae aTe He Beerja BoaMoxHO. CymecTByer
MaKCHMaJbIOe UACHO Towek n — 1, KoTopoe eme pasmpa-
eTcAd BCeMH BO3ZMOMKHBIMH CHOCOBaMHM C TOMOINBI0 IpaBHI
F (x, &), HO yKe HUKaKHe i TOUSK 9THM CBOUCTBOM He ofira-
nawnt. OKasHBaeICH, 9T0 OPE 9TOM PYHKNHMA POCTA MAKODH-
pyercsa crevenHoi (Qyskmued ¢ TokasaTeleM pocra n — 1;

Ymeno n — 1, Taxuy ofpazoM, MOKET CHYMATH Mepoi
pasmgoofpasEs pemaomax npaBma B Kiacce . Mer Gymem
Ha3HBATh ero euxocmur kageea Q (apE mS (1) = 2! exnraem
eMKOCTD GecKOoHeTHOM),

Herpyaro y6efHTCsA, 9TO, 8CIM SMKOCTE KIacca KOHETHA,
BCErja mMeeT MeCTO PaBHOMepHaA CXOAMMOCTh JAacTOT K Be-
poatHocTAM. B caMoM fene, mpH aToM

n—Digitlgls T
; =

xu6o MamopapyeTcs cremeRHO @ynxnuei 1,5 , THe

5
tim E770 gy 4
T—s0 {—eo

® JOCTATOUHOE YCJOBWE BHIIONHEHO.
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Hatinem ¢pynaxmao pocta 4af KIacca IRHEHANX pemam-
max ymxnmi. s sT0ro KOCTATOYHO ONpEeMTbh MAKCH-
ManbHOe YHCJIO TOYOK B IPOCTPAHCTBe Pa3MePHOCTH m, KO-
TOPHEe ¢ HOMOMBI0 I'HUEDHIOCKOCTH MOHKHO paasﬂTb BCEMA
BO3MO;KHEIMH cHocofamMm Ha jiea knacca. MamectHo, 1ro ato
gncno pasuo m + 1. Ioatomy

e
T Fnre

ToT dart, IT0 GMKOCTH KiaCCa NMHEHHNX NDPABH KOHST-
Ra (papHa m + 1), mokaskBaer 060SmeHHEY0 Teopemy Iam-
serko. OTMermM, 4TO [AA THNEPmIOCKOCTEH, UPOXOMAMIK
Wepes HATAl0 KoopjwHAt, Gosee TOUHAA ONEHKA (YHKOHM
pocta daxTudeckd Gblia BHBENCAA B NpelbymeM naparpade.

mS()<1,5

§ 8. Omneura YKIOHEHNS OMIMPHIECKH ORTHMATBHOIO
PCIIAIIEro UPABATIA

B raane X Gymer momydena omeHKA CKOPOCTH pasHOMep-
Ho# cxofmMocTd. OKA3LBAETCH, |TO
=)

Plsup|P(@)—v(@)|>e} <3mS@2he + . (5.9)

OHQHKB uMeeT TOT Ke BHJI|, IT0 M JJIs KOHOYHOH CHCTEMH
co6HTHH, RO BMECTO WHCaa cobuTHEE N B MPaBoll TacTH Hepa-
BEHCTB2 CTOHT QymERimA pocra. Takmm ofpasom, hymrmus
POCTA CAYHMT Mepoil pasHOOGPasmA Kiacca CoGHTRIL,

Ecnu emrocts knacca Geckoneuna (mS (I) = 21), omenxa
(5.9) TpHBHaNBHA, TAR KaK OpaBas TacTh HEPABOHCTBA GONb-
e eNHHEUINE TPH BoeX [.

Ecam e eMKOCTb 7 ROHeduHa, ONeHKa mpnofperaer BML

£Hi-1)

Pisup| P(a) —v(0)| > e} <45 T L (5.40)

il

llpapan wacTs AMepaseucTBa CTPEMETCA K HYNO TpH

! — oo u mputom Tem GHeTpee, uem membme r. Mouo mo-

TpeGoBars, Tro6h Bepoarmocts P {sup | P (a)—v (o) | > e}
«

He HPeBHNIANA 3aJaHHOE 3HAICHHO 1.

§ 8. OUEHKA YIJIOHEHMA 103

310 BO BCAKOM cayuae HpoM3oiiger, ecam

21)7 _ £ (-1}
a5 8Ty

310 PAaBEHCTBO MOIKAO PaspemiATh OTHOCHTENLHO &, TarmmM
06pasoM, COPaBeNJIMBO YTRePMCHHe! ¢ BBPOATHOCTHIO, HE
npeBbiIaomelt 1 — v, MakCEMaXbHOe IO Kraccy § ymo-
HeHHe 9aCTOTHl BHIAJSHNA coBHTRH 0T BepoATHOCTH HE Tpe-
BOGXOZUT

541)

Otclofa, B CHIY CKa3aHHOrO B § 2, HeDOCPeACTBEHEO Cle-
KyeT, 9TO ¢ BepOATHOCTHI0, TpeBHmamied 1 — 1, KauecTBO
DMOMPHTIECKH ONTAMAJBHOIO penlalomerc OpABHJIA OTJAHRYA-

©TCA OT KavecTsa HCTHHHO ONTHMATHHOrO He GoXee 9eM Ha
A =2, 1 0

21
Al ‘/r(InT+1)—lu—g—

T—

rae | — pumaa 06ydanmeld BROGODKE, a F — eMKOCTh KIacca
PelIAlONEX IPABAI, U3 KOTOPOLQ OCYMECTBAACTCA BHEOP.
B 9aCTHOCTH, [ AMHEHHAIX PEIIAIONIX OPABEX B TPOCTPAH-
CTBe pasMepHOCTH m

= ]
(m+‘l)(ln—'m+l +{)—1n -
A:4‘/_——l———

Taxam of6pasoM, DpM 3afaHHOH AIWHe 06ydaiomed Bhi-
6OpKH KaYecTBO pPemajomero Wpapdila, BHODaHEONO airo-
PHTMOM, TeM Gamke & HAWJIYYmIeMY B KIacce, 9eM MeHBIIe
eMrocTh Knacca Q. Ho creqyer NOMEATE, UTO Ka9eCTBO BaM-
nyamero B knacce Q pemampoitero Npapmia, Boo6me TOBOPA,
HaNPOTHB, TeM BHINE, 4eM IMApe RKiacc Q.

Pazpemas ¥ pageacrso (5.11) ormocmressHo I, MoMHO
OmeHATh XA PHKCHPOBAHHOM TOYHOCTE M Ha/IeXHOCTH [(0-
CTATOYHYK MAJIAHY ofyYalmell IOCHenoBaTeNbHOCTH {CM.
raary XIIT). OxassiBaercs, W1T0 KAYECTBO BMIHPHIECKR
QUIAMATHHOTO DEMAMIIETe NpABWAA C  BOPOATHOCTHE,
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npesnmaromeif 1 —n, 0TINEAGTCH OT HAMAYYIIEro B KIacCe §)
He GoJlee GeM Ha &, €CAM TONLKO JIHHA ofygamomeii Bmbopxn
HOCTATA6T

r—Iny

[ — ]

(5.12)

r

Caegosatensro, mocTarounmas AIMAA BHBOPKN mpomop-
LFOHANBHA 6MKOCTH Kiacca pemawomux Qpyurnwit, B wacr-
HOCTH, JNA JMHeHHHX pPemaOIMX (GYHKUME B m-MepHOM
CHOPAMIUIIOMEM TOPOCTPAHCTBG [0CTAaTOTHAA AJTAHA IpoOOop-
OHOHANBHA DA3MEDHOCTH M.

§ 9. Merox MIHEMHSAIMN DMIHDHUYECKOrO pHCKA
B JeTcpMmANCcTeKoll nocTanoske sapgaun obysenmsn
pPacooseaBanmio obpasos

Mo cux mop upm HccdegoBamEM MeTomoB MAENMHIANHT
SMIMPAYECKOTO PACKA B 3ajlate O6YIeHHSA DACHMO3HABAHMIO
06pagor e BOIHWKANA HeOGXONAMOCTH PANHYATL 1BE MO-
CTAHOBKU — JETCPMIHACTCKYIO H CTOXACTMUECKYH, KAK NpH
ACCAeNOBAHUYN METOJO0B CTOXACTHICCKON ANOPOKCAMAIAHY,

Opnaxo, BooGme TOBOPA, NPAMEHENWe MOTONOB MEHH-
MHBANAHN IMOINDAIECKOrO PUCKA B HETEPMUHACTCKOM BapHaH-
T@ 3ajiawi OfyuemuA DAcHOSHABAHEI0 ofpason aaeT Gomee
a(dexrunnie pesyarraril. Bo BoAKOM clydse, OmeHKE cxo-
DOCTH DABHOMEDHOE CXOIMMOCTH YKAasHBAIOT Ha 00X GHICT-
PYio cxoguMocTh. UTofL BEICHUTE, ToReMy aTO HPOHCXORHT,
BOPHOMCA CHAYATA K TACTHOMY CIY4alo, PaccMOTDeHHOMY
B § 4.

Hrax, mycrs waace pemaomux OPaBUI COCTOUT H3 KOHed~
goro wicta N omemenros {F (z, @)} (i =1,2,..., N).
Oco6eHROCTS NeTePMUBMCTCKOR NOCTAROBKE 3aKII0TAETCH
R TOM, 4TO IO IPBAUOIOAKEHHI) CPeTH 3THX PemAMAX Npa-
BUJI eCTEh TO, KOTOPOE MABAIBHO pemaeT sagavy. Ero-ro mam
61E3K08 K HOMY MPAaBMIO U IpeJIATaeTcH malTH, MCIONBIY L
BHBODKY 2y, . . ., Ty

Hckars Takoe pemanomee IPaBmIo GyAeM METOLOM MEHH-
MHBALMH 3MOAPAIECKOT0 PHCKA. Tak Kak cpenu GyEroER
{F (v, &;)} ects Ta, xorTopas MpeaZBHO pemaeT sagady,
TO 3aBeOMO fACHO, 9TO Ha JMGOH BHOGOPKe 7, . . ., 7, 8Ha-
UeHHe MEHAMYMA SMUIAPHTECKOro PHcKA GymeT panao HyIwo.

O}JHEKO 9TOT MHHBMYM MOMET ZOCTHIaThCA HA MHOTHX
¢ynxmuax. [TosToMy BOZHMKAET HEOGXOLUMOCTD OLNEHATH Be-

§ 5. MUHHMHBAIMA PHCKA B AETEPMHHUCTCKON 3ANAYE 105

POATHOCTE TOTO, 4TO PR BMOOpe M0G0k PyHKmED, FocTaB-
JNOIEHE AYNE BENMUMEG SMOMPEYECKOTO DHECKA, MOMHO ra-
PAHTHPOBATH, YT0 BHGpana PyHKHHA, KadecTBO KOTODOH He
XYMWe 3alaIHOTO €.

Beepem dyurunmio

= 1, ecam z =0,
06) = 0, ecan z>>0.

Torpa QopManbRO OUEHKA CKOPOCTM DABMOMEPHOH CXO-
IMMOCTH 9acTOT K BEPOATHOCTAM 1O MHOMeCTBY HPAaRAJI, ANA
KOTOPHX 9acTOTa OIEGOK PABHA HYJIM, CBABAaHA ¢ ONEHKON
BEPORTHOCTH CJeAYIOMEro ¢OOBITHA:

(S:JP 1% — P |8 (v) > e}

Tak Kax 9ACXO GyHKEME, HA KOTOPLIX FOCTATAETCH HYAb
BEMIHEN PMIEPHYECKOTO DHCKA, He NPEBOCXOFUT N —
YMCHIA BCEX DJEMeHTOB B KINacce, TO CIPaBeAINB0 HePaBeH-
cTBO

— P} B(v) > e} < NP, (5.13)

P{sup|

TIe Pﬁ — BEPOATHOCTH TOTr0, 4TO pemalomee HPaBIHIO, AIA
KOTOPOIO0 BeDOATHOCT GOBOPHIHTH OWMOKY ecTh BeaNYMHA,
Goxabutaf £, NPABMIBHO KIACCHQUOMPYET BCe BEKTOPH o6y-
ganwmeR NocTeAoBaTEBHOCTH. ITY BEPOATHOCT Jerko Ome-
HHTB:
Po< (1@
Mopcrasnas onemxy Pi B (5.13), moayuwmm
Psup v — P 0(v) > ef V(T = )t
i

JLns1 1010 4T06H BePOATHOCTE P{Sl}p | vi— Py B(v) > 6}

He NPEBOCXOAWNA BENMYUHY 1), MOCTATOYHO BHIOIHEHHA
YyouoBua
N1 — ¢t = (5.14)

Paapemast oTEOCHTeNBHO [ 9TO PaBEHCTBO, MONYUUM

InN—Inn
T2 (5.15)
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Tax rax gua mamwx e cupasesamso —In (1 — g) =~ e,
To dopmyna (5.15) Momer GHTH UpefcTaBIena B BHAE

N —laq
=—=1.

1

(5.46)

B ornmume or omenxu (5.6) ajech sHaMeraTels DaBeH &,
a de &’ Paspemas (5.14) orHOCHTEeNBHO &, AHANOIHIHO
noLyuaM

g o JoN =l (5.47)

TakuM ofpazoM, clpaBe;imBa CleAyIOWas TeopeMa.

Teopema 5.2. Ecau ug muoscecmea, cocmosujeso us N pe-
WAOWUT NPAsuA, SMEUPAEMCL MAKoe NPASUAO, KOMOPOE Hi
obynawwed nociedosamesvrocmu He cosepuiaem i ofHoR
ownbxu, mo ¢ eeposmuocmoio 1 — N moxcno ymeepacdams,
4mo _seposmuocmy ownbornoll xacccuurayin ¢ NOMOWDLIO
GI6PARMOZ0 NPASUAG  COCMMABUM  CEAUNWHY, MENBUYI &,
ecar dauna ofyuaoujed  nOCACB0SAMEALHOCIMI HE MEHDULE

laN—tq

b= =y

B ofmem cayaae, Korga Kiacc pemtalmMx OpapEI S
COCTONT W3  GeCKOHEUHOro UUGIA BJIEMEHTOB, OLCHKA
CKODOCTH DAaRHOMEDHOX CXOAMMOCTH AJA TeX UpaBmI, Ha
KOTOPHX 4aCTOTAa PABHA HYI0, MMEET TY JKe CTPYKTYDY, ITO
u (5.6) (em. raasy XITI):

o

2o |P@) v (@) | T @) > <mI@Eh e * ., (.18)

e mS (I} — dyEKRMA pocTa KIacca PEMAMIEX Hpapui S.
B (5.18) Beamunma mS (I) Urpaer poNb (IHCHA BISMEHTOBY
B KIacce.

Ecan ofmeM riacca orpammuen:

mH <15,

T. ©. BHIONHOHL JOCTATOUHHE YCJNOBHMA pPaBHOMeDHOH

§ 10: BAMEYAHUE OB ONEBHKE GKOPOCTH CXOMUMOGTH {07

CXOOHMOCTH, TO MOMHO HOTpeGOBaT]‘;, ‘lToﬁM BEPOATHOCTH
Pisup| P (a) —v(w)]-B(v(@) > e}
.

He IPeBOCXOAHMJIA 3ajlaHHOEe BHAYTeHWe n.
970 3aBeOMO LPOUIOHAET, OCHM DBeLUUHHH lLye,nr
6yAyT CBA3ANE COOTHOIMEHHEM

ey -7
o

Paspetuan aro panenctso ormocHTenBIO I, MOKHO LOXYIUTH
(cm. rmasy XIII)

15

—Iny

lges =6 =

(5.19)
(B orsuwame or (5.12) aneck smamenarens we &%, a e). Paape-
MM emg 5T0 }Ke DPAaBEeHCTBO OTHOCHTENIBHO &. SaMemsa rl
1o ¢opmyne Crupampra, Tomyaem

[
g=2

Tarmy opasom, B NeTePMEENCTCKOM BapWaETe HocTa-
HOBKU 3afia‘TH ONEHKN ORA3LIBAKTCA Nydme, IeM B obmenm
cnydae.

2l

o
“)—l" 2 (5.19)
; .

§ 10. Baweuanne 06 omenke ckopoct: paBmOMepHOI
CXORHMOCTH YaCTOT NMOABIEHHA COOBITRIE
K MX BePOATHOCTAM

Hotemy ke ONneHKYW, TONYYeHHHE LA ASTOPMHHECTCKOT O
U CTOXRCTHIBCKOTO BAapPUAHTOR NOCTAHOBKH 3amadi, Tax
CHJIBHO Pa3JMIaAIOTCsa

OfnACHeHAe 3TOMY YACTHYHO ARHO B OpegbAYIHeM napa-
rpade, e opmyas (5.3), (5.10) u (5.13), (5.18) ompepensior
CKOPOCTH  PABHOMEPHOM CXONHEMOCTHM 9YacTOT HNOABIGHHSA
COGHTHE K FX BEPOATHOCTAM TO DA3AHYEHM KiIaccad
cobhTHE §.

B nerepMmEmCTCROM BapmaHTe HOCTAHOBKE YIHTHBAIOT-
CA TONLKO T COCHTHA UCXOZHOTO MHOMECTBA COGHTHE S,
MacTOTH KOTOPHX paBEm Hymo. OG03RaYEM 3T 0T UOLXIACE
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8§, B cToxacTmueckoM BapmaHTe 3ajauM YKIONEHHE OLeHN~
BaNoCh A Beex COOMTHE MCXOAHOTO Kiacca cobwTHi §.
DopmalbHO TOT HaKT RAXOAUT CBOG OTPAXKEHNE B CTPYK-
Type $opMys, 3aRA0MEX ONENKY PaBHOMEPHOH CXONHMOCTH,
(5.10), (5.18). Mpasas wacts meparencts (5.10), (5.18) co-
CTOHT M3 [BYX COMHOKmTeded. Ilepsbl COMEOMHTENbL Xa-
PaKTEePH3YET CMKOCTH KIacca CoSHTHI (oI BeHTUUEH, KaK B
cuysae (9.10), rar x B (5.18)), BTopoil comBOMETENs ONEHT-
BAeT BEPOATHOCTH YIOKATRCA B BaKAHHOS YKIOHEHHe &
TACTOTH OT BePOATHOCTH jusA A0oro cofuTHA 3agaHHOro
xiacca (B MOTePMEHACTCKON LOCTAHOBKE DTOT KIACC ECTE S,
B CTOXACTHYECKOH — BTOT Kilace cormagaer ¢ §).
Oxasupaercs, y/aeTca ¢yecTBRRHO 10-PA3HOMY OLeRHTE
ToOT BTOpOﬁ COMHOKETONb. Tak Kak ope CTOXACTAYECKOM
BapHaHTe HOCTAHOBKH ANpPUOPH HE M3BECTHE HEKAKMe Xa-
PAKTePHECTHKY BepOATHOCTEH COOHTHE Kiacca S, To OLEHKA
YKMOBeHHA YACTOTHL OT BEPOATHCGCTH QLA seforo cobsrran A,
TpEEapexanmero &, TDPOHBBORMTCH B YCJAOBRAX Hamboiee

HeGIaronpEATHOrO Cly1as, Korga P(A)—%. IToaromy

BO3MOKHA JAWIL omenka {5.10).

Jlns peTepMMENCTCEOro BapHMaHTA NOCTAHUBKH Hamboiee
neGraronpuATEoe cobETHE B Kmacce S TO, AIA KOTOPOro
P (A) = &. Jina olewKH YKIOBERNA YACTOTH OT BEPOSTHO-
cTE 3Tore cobmTHA Bo3MomHA Gojiee Tomkan ouenka (5.14).

Takmm ofpasod, ONEHKM, MoJyYeHHEE [J5A JOTEPMEHACT-
CKOTO M CTOXACTHYECKOr0 BAapPHAHTOB TOCTAHOBRH 3afgadd,
PA3TATAIOTCA TAK, KAK PABNMIAIOTCA ONEHKH yXICHEHHS
WacTOT 0T BePOATHOCTeH B ABYX cobmrmsax: B coburuu 4,
nxa rotoporo P (A) 6nusxo kx uymo, u B cofuran A, pas
xoroporo P (A') 6iuako K 1/,.

3’!‘0 0fCTOATENBCTRO BACTABIAET BHHMATENBHO OTHECTHCH
¥ T0M TpPeBOBAHUAM, KOTOPHE HDPEALHBAAIOTCA K BEJINMYHHAM
YEJIOHEBHA JacTOT OT BDPOHTHOCTeﬁ.

B 3ajade ofydenna pacnosmaBaHEIC 0GPagonr MoMHO
ocnabury TpefoBaEmMA K XapaKTepy CXOAMMOCTH: DasyMHO
TpefoBaTs He PABHOMEDHOIO OTRKJIOHEGHHS 9acTOT OT BEPOAT-
BocTell AnA Beex cofpTmi, a paspemwnTs GoXblIee YKIOBEHAO
Afs Tex COGHTHE, ROTOPHM COOTBETCTBYET BEPOATHOCTS,
6muakat K 1/, , ™ MeHBINe® JIA COOMTHIE ¢ BOPOATHOCTAMH,
Gamsrumm K Byao. Paccmorpmm cHoBa (yEkmmm P (o) ®
v (&) (pme. 12), rae P (@) — BepoATHOCTS OmMEGRE JAA po-

§ 10. BAMEYAHHE OB OIEHKE CKOPOCTH CXOLUMOCTH 109

maromero npasmiaa F (z, a), v (&) — nacrora ommbok sToro
IpaBAAa Ha BHOOPKE Zy, .. ., .

Jlomycrmy, 910 OUTHMATBHIM ABAAGTCH Npapuno F (z, o),
T. e NUDH & = Gy [OCTATaeTcs MAHEMYM QYEKmuu P (a).
HAas Toro 4robm rapaHTHpoBATh, UTO KAaYECTBO peliAlomero
npasgra  F(z, o), BmBpansoro
M3 YCNOBHA MHHEEMYMA $ucja
OWRGOK, OTAMUAGTCH OT ONTHE-
MaIBHOro He GoJiee ¥eM Ha &, He-
06XONUMO W JOCTATOYEO, 9TOBL
9TOT MHHHMYM JIEHAal B DG.’IHCTK,
rae P (o) < P (g} + e

Ydrem panee, 9T0 CXOZEMOCTH
9aCTOT K BEPOATHOCTAM AIA (us-
CHPOBARHOTO BHATEHNA o NPOHC-
XOFUT BHaAYHTeNbHo  GhICTDES,

17 @

Pue. 12.

MeM DABROMEDHAs CXONEMOCTH IO

BCEM 3HAYEHHMAM IHapamerpa. [loaTomy yae IpH cPABHETENLHO
HeGoNbllod [IAAe BHEOPKE MOMKHO DPHHATE, 910 P (0t,) ==
=% (a,). Torma e — 6amaocts katectBa mpaBmn F (z, o)
u F (z, ay) Gyner rapautmponana, eciin norpeboBaTh, ¥T06H
A% BCeX «, AAA koropx P {a) >> P {(a,) + &, wacTora
v (@) Ghuna 611 Gounine gem v (o) == P (a).
Onennm rpe6yiomytocs fua aToro AAEEY BH6opKE. B ria-
e XII Gymer mokasamo, 9to cupaBefIMBa OAEOCTODPOHHAR
omeHKa:
s
p{sup P(:}*(”)(“)> 6}<16m5(2l)e v6.20)
B

a

Honommm

Torma ®3 ycmopus
s)pP(a) vy 5.21
I Vi &2

caegyer, uro

V(")>P(‘1)—7F(%O——TVP—(‘T)'

IIpu P (&) > P (ee) -+ & momydaenm
v (@) > P (o) = v (a).
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Takmm ofpaszom, yoxomua (5.21) mocrarouno pns e-6am-
30CTH OMIEPHTCCKH ONTHMANLHOTO DEINAIOINEre NpAaBMIA K
ueTRAHO omtuManbhoMy. Ilopcrapnasa amawenme 8 5 (5.20),
TosygacH

e

PP (o) — P (0g) >0} < A6mS (2h) ¢ PRI (5 90

B nerepmummcrexom caygae P (o) = 0 B Mer moryuaem
omenky, Gmuakyo ® (5.18), a mpu P () = !/, — omenky,
6mmsxyio x (5.10).

Peayavrarer riass XII mosBoAAIOT MONYIRTH B HPYTYIO
OLeHKY HKadecTea pemammerc npaBuaa. Jlomyermm, uro
sumonuserca (5.21). Torma, paspemas (5.21) ornocmTens-
Ho P (), momyaun

Po< S (1 V1i+ 5T 1vw 2

Ilorpebyem Temeps, uro6st (5.21) BumoxHsIOCH XAA Beex
@ € BCpPOATHOCTLI, mpermmamweldi 1 — v. Jlaa atoro mo-
CTaToYHO npasywo dacts {5.20) mpmpasuars 1:

8%

16mS (21) e & = n.

Paspeman »To ypaBHeHMe OTHOCHTeRBHO § W MOACTaRAAR
Halifennoe sEavenume B (5.22'), monyvaeM OKOHATENHHO

TnmS (20) — In 1
Py nmS )l g (1 ; ‘/1 ; )1 ) }
TnmS @) —In 7

N /

+v()

.
Tipsx m{20) < 1,5 4

X1+ /14 el +v(a). (5.23
( l/ r(ln%~+i)~ln—7} v 629

§ 11, 3AMEYAHHA OB OCOBEHHOCTAX METOHA 111

Kax m panbme, npumenm, 9T0 B TOUKE O

v (@) = P (o)
3amernM, WT0 IS DMOEPHYCCKH ONTUMANLHOTO &) CHPABE]-
JIHBO
v () <<V (o) = P (o)

Torga ¢ BeposTHOCTBI 1 — 1

2 n
rlln == 1) — Ingr
Pa)— Plug) <2 ( : ,> 4

/ %t () 1 ,”
x (1 ;‘/1+ T ) 623)
wE g

Ucnoneaya (5.22), MOKEO HORYIHTE OLEHKY [IHEH 06y~
“awmed ToC/He0BaTeIABROCTH, KOTOPasA B OTHOM IpefelbHOM
cxysae (mpn P (o) = 0) copmapaer ¢ ouenkoit (5.19), a B
RpyroM mpesieapHoM oaydae (P {a,) = !/;) — ¢ omnesxo
(5.12). IIna sToro nocraToIHO DPaBYl0 TacTh HEPABEHCTBA
(5.22) mpApABRATE 1 ¥ PaBPeIIRTL OTHOCHTExbIO L. Tloyuaen

(r — 1n ) (P {on) 4~
[ °

l=c

B otolt rraBe GHUIR OpPHBEAEHH KAaYeCTBEHHBIE OLOHKA
namusl ofygamomeli mocJefjoBareasHocT. Crporme ONEHKH
moaysens B rirase XIII. OpEake npH BCHONB30OBAHME OLe-
HOXK Ba)<HO HE CTOJIBKO HX KOHKPETHOC BEHIpayKeHHe (Beﬂb
ONEHKH HONY9eHH B MpefuooKeruu Hamboiee HeGuaro-
OPHATHBIX YCHOBWI), CKOJNBKO CTPYKTYpA CBABH OCHOBHHX
TapaMeTpos

r e Plag .

§ 11. 3amnevanna 06 ocofennoeTsx MeTOdA
MHHIIMH3AIMH DMUNPHIECKOro pPHCKA

XapaxTepHo#t 0cOGERHOCTBI0 H3JNOMKENIOH TEOPHH MEHU-
MHABANEE IMUMPRIECKOrC pPHCKA ABIACTCA TOAHOE OTCYTCT-
BHMe Kak@EX OB To HE GbUI0 yKa3auuit Ha KOBCTPYKTABRYIO BO3-
MOKHOCTH NOCTPOSHRA AJNTOPHATMA. 970 06CTOATENECTBO BMe-
eT KaK CBOH HeJ0CTaTKH, TAK W mpemMymecTsa. HemocraTox
BAKJIIOUAOTCA B TOM, YTO IOCTPOEHHAA TEOPHA HE YKa3hBaeT
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MCNOAB3YIOTCA ANTOPUTMEl, MUHAMM3MPYIOIMHME HMIMPHTIEC-
KUt PHCK B Kaacce NMHOHHEIX MM KYCOWHO-INMHEHAHX pe-
GIAOOMX UPaBHI.

B xavecTBe npuMepa DpEBefieM 3fech UL ABYX TAKHUX
aaropnTMoB (noApobHO CHCTEMa AaATOPATMOB Meroga o606-
MEHAOTO noprtpera GygeT paccMoTpena B TpeThell wacTm
KHHTT),

Ecan ofyuaroman mocneoBaTeNbHOCTD He MOMKET GHTH
GesomubowEo pasfesiena Ka AB& KIACCA, CPENH BEKTOPOB 06y-
Hame#t TOCIeNOBATEMLHOCTE ONPeALNIALTC TOT, KOTOPHIH
Hanbonee «upensaTcTByeT» pasferernio. OH HCKIIOUaeTca M3
ofydanmeli mOCTERORATONBHOCTH, A OCTABMINECH BEKTOPH
BHOBB Pas/eAITCA TANEPILIOCKOCTHI0. Ecan pasfesenne sce
€[ HEBO3MOMHO, TO UCKIWYAETCH €Ie OXUH BEKTOp, W TaK
A0 TeX TOP, NOKa MHOKECTBO OCTABIIAXCH BOKTODPOB He Gymer
Pazpenero. Hp)?( BTOM CYHTAETCH, YTO YHUCJIO HCKIHYEHHBIX
BOKTODOB MEHHMANbHO (Wim Gnuske X uemy). Ilpasuso
yna.v[ex-mﬁ OUPe/IeNIAeTCA IBPUCTHISCKHAM NOHATHEM (BeKTopa,
unanbonee OPenATCTBYIOMETo PasACAenHIon. y,lla!leHHble n3
ofygaomed OOCICHOBATEILIOCTH REXTOPH Kak a3 M co-
CTaBJIAKT MHOMECTBO HENPaBMIBHO ONO3HAHHEIX BEKTOpOB,
Orxomenvne upcna 9TAX BEKTOPOR K TACLY BCEX BEKTOPOB
ofysaomeli MOCAEHOBATENLHOCTE  ONPENSNAET BEIMIRHY
IMOHPHIECKOr0 DPHCKA AiA BHOPAHHOTO peNIAKIEro npa-
Byna (oGo6meHHoro noprpera). BelsymHa ke HCTHHHOTO
PHECKa piIa Haimem-xoro OPaBAJIa ¢ BePOATHOCTBIO 1 — 1 OTAB-
4aeTcA OT SMOEPHIECKOrO PHCKa He Gojee UeM Ha €, TAe &
ompefienAerca cornacyo (5.11).

Ecam ¢ momompio mpusefenmore aaropurMa Gyger moct-
PoeHA pazjeiAmasg raIepulocKoCcTb, KOTOPas HeOPaBHABHO
KlaccHPUUAPYeT CIAIIKOM MEOLO BeKTOPOB ofyvammed mo-
CHefoBaTeNbHOCTH, TO CUNTACTCH, YIC B Kiacce JAHCHHEIX
PperuajOmiAX DPAaBAJM HET YAOBIETBOPHUTENBIOrC HpapMia,
H gedaeTCA HDONLITKA OTHICKATE TAKGe NPABMIOC B Kiacce Ky-
COYHO-THHeWHkX Tpasuik. Jlis 9Toro ¢Havana CTPORTCH pas-
RenAwmad rEnepmiIoCKOCTs, MEHAMASHPYIOMAA 9HCJIC OIIH-
6ok, a 3aTeM K Hell «IPHCTPAUBAETCA» eIe OfHA THIEPIIOC-
KOCTB, ¢ TeM YTCOH ¢ NOMOIHK) IANEPHOBEPXHOCTH, COCTAB-
NeAHo# u3 ABYX KYCKOB THHGPHJ{OCHOGTBE, MAHUMHA3APOBATE
qHCEO 0IMUGOK NpH paspeleHnn 06yIanined NOCASZOBATENb-
Hoctd. Ecau olumfoK Bce eme MHOTO, TO [OCTPAUBARTCH CIE
OH& I'AOepIVIOCKOCTD W T. [I.

§ 13. AJITOPUTM KOPA 115

C yrenEgeHmeM Inciak KYCKOR runepuAocKocTel yMeHb-
maeTcA KOJAAYECTBO HeNPasHUIbHO 0IO3HAHHKX BEKTOPOB,
T. €, YMEHBIIALTCA BCJIAYAHA dMIHAPHIECKOrO prcKa. O)IBﬂKO
BeJHYMHA £ TAPAHTHPOBAHHOTO YHRAOHEHKA BCTANHOIG PACKA
OT DMOUPHIECKOFO pacTeT ¢ poCTOM Ynexa KYCKOB ThDep-
mROCKOCTel 10 NAHEAROMY 3aKOHY

e = ke.

Qrclona cienyer, IT0 ;KENATENLHO Pa3feluTh oG yaanomymn
TOCJAeN0BATENBHOCTD C TOMONIBI0 MEHHMAIBHOLO 9HACKA KYC-
OB THIEPHIOCKOcTeH.

Pasiuvabie aACOPATMEL PEATH3YIOT PASHLe MASH HOCTPOE-
HEA TAKOTo KYCOUHO-THHOHHOTO NPABHIA, KOTOPOE MINHMI-
BEpYeT CYMMY DeJFUNHE OMIEDUTECKOTO DHCKA 3 BEJIMIMHEL
TapaHTOPOBAHHOTO YKIOHEHHA.

§ 13. Asroprrm Kopa

Bee paccMOTpeHEHe JO CHX IOP KOHCTDYKTHBHEIS HMAen
ANropUTMOB OGYIEHNA pPacHO3UaBamiio 06pasos Omay CBA-
3aHH ¢ DOCTPOGHNEM B COPAMIAIONMEM HPOCTPAHCTRe Pasfie-
JADIeH TRIEPIIOCKOCTE. ARFOPHTM 06YI6HHA PacHo3HaBa-
umio 06pasos «Kopa» MCXOEUT M3 HBEEIX KOBOTPYKTHBREIX
Hpei.

Ilyers 06ydaiomas mOCAeROBATENbHOCTh PACIANASTCA HA
ABAa MHOMECTBA BEKTOPOB — MHOMECTBO BEKTOPOB nepsoro
Knacca {¢} M MIOMeCTB0 BEKTOPOB BTOPOTO KIacca {z}.
SapaeTcs MHORECTBO XapaKTepReTIaeckux $yEKnd ¥ (z, 7),
KOTOpbIE HABBIBAIOTCHA NPH3HAKAMHE. Hs muomecTsa npH-
BRAKOB AJTOPETM BHfEJNAeT TAK HABHBAGMBIO [OCTATOWHLIO
npusRaxu. JlocTaToUHHM MPUBHAKOM AJXS BEKTOPOB NEPBOTO
wjacca HasMBaeTeA mpuamak Y (z, %), KoTopuil Ha BceX
BEKTOpax BTOPOTC Kiacca NPAHUMAET 8HaueHnHe 0, a Ha He-
KOTOPEIX BOKTOPAX mepBoro xnacea 1.

Amajornae0 OHPQJIEJIHIOTCH HOCTATOTIBIE TOPHE3HAKH BTO-
poro Kxacca. AnropET™M BHOHpaeT ¢ FOCTATOYHKX OPUIHAKOB
TMepBOro KIACCA W ¢ KOCTATOTHEIX UIPHBHAKOR BTOPOTO KiIac-
ca, Taxk, 4robH JNA Kajkaoro BerTopa ofydvatomeii mocae-
JIOBATEJBHOCTE HAIDAOCH HECKOJNbKO JOCTATOYHAIX HPHBHA-
Ko, OPEEEMAOIEX Ba 3TOM BOKTOpe 3HAYeHNEe 1. Nanmu
CIOBAME, NPHSHAKE QOJMKHH (IOKPHBATES BCO MHOMECTBO

apEMepOs.
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Onosnanmo BeKTOPA, He YYACTBOBABIIEro B oGyuenny,
HOPOBOOUTICH TakK: TOACIATEIBACTCA, CKOXLKO MOCTATOUHBIX
LPH3AAKOB MEPBOTU KJIacCa Ha aToM BeKTOpPe OPHHANU 3HA-
YeHHC €WHHIA If CKOJIBKO MOCTATOMHBIX LPA3HAKOB BTOpOro
KJacca NDAHAJNH 3HAYEHHC eJluBUIa. BEKTOP OTHQCHATCA ¥
TOMY KJI&CCY, AIA KOTOPOTO WHCIO KOCTATOYHBIX IpPHSHAKOD,
OPHHABUIAX 3HAYCIIME eZHAHAMNA, 6onsine.

Ocobennocts anroparma ¢Kopa» cocrour B Ton, uro pac-
cMaTpHBaeTcA GmHapmoe mpocTpancTBo X. B KauecTre mmac-
€a XaPaKTePHCTHIECKHX GyHKUni Y (r, 1) epyrea Bee Bos-
MOKHBIE KOHBIOHKIA JABYX-TPEX NEPEeMOHNILIX,

Hns gamporo xmacca oT60p KOMBIOHRIHI (wpmanaros)
TPOESBOJUTCA O CASAYIOMAEM KXPABUITAM:

1. Ma Bcex BOBMOMEHHX NPHARAKOB (ROEBIHKOWIT Tpex
TePeMEHENX) OTGUPaoTCA MOCTATONHEE LP3RAKH. [locTa-
TOUHES TPHIHAKH YHOPAMNOIMBAIOTCHA: CUMTAETCH, UTO MPH-
3HaK P (z, v) Ayame, deM P (z, T,), 6CAM UmCAO BEKTODOB
ofysameli mocnenoBaTeNBIOCTH, o0Rajamux 2TMM TpE-
8HAKOM (1. €. BEKTOPOB, IIA KOTOPHIX ) (z, 1,) = 1), 6onbme
HMCIA BEKTOPOR, 06IafaomuX mpusHakos ) (z, ).

2. U3 mafiflewHOro MHOMECTBA JIOCTATOUHBIX HPHIHAKOR
HCKIIOUAIOTCA «HORTHBeNTber. IIpusmak) (z, v,) nassaerca
«UONIEREHELMY NPHSHARY 1 {Z, T;), CIN MIO0MECTBO BEKTO-
poB ofywatomedt mocaenosatexsmoctn {c : ) (z, T)=1},
ofxagaomex npusaaxoM ¥ (z, Ty), BRIIOUAeT B cefA  MmO-
#WeCTB0  BeKropos {z:v(z, 7,) = 1}, olnagaromux npu-
sBaxoM Y (z, 7,). IlofMMHEHROCTh OpMAHAKOB JETKo mpo-
BEPACTCA OT CTAPUIETO B YHODANOYCHHOM DSAY NpPHBHAKA
K MIafIeMy.

3. s ocTaBmMXCA [OCTATONHMX NPHIHAKOB I POMSBO-
Rutca oKomYaTexband or6op f npwsHaxos. [Ipmmuman orGopa
TaKos, urobLt B okomuaTe;bumd Habop Bomam IPA3HAKHE,
KOTODHIE ¢(NOKPHIBAKT) BC MHOKECTBO OPHMEPOE, NAHHO® Ha
ofytenue, m 9To6E, TO ROIMOKHOCTH, Boe npaMepr o6mamatn
upuﬂnnam‘e:{bno OJMHAKOBBIM KOJN4ecTBOM NpPA3IHAKOB
(OPHIEAKY JOJIKHEL (HOKPRIBATEY MHOMECTBO IPUMEPOB «paB-
HOMBPHOD).

Xapakreproii ocofedmocTsio anropurma «Kopar apraworcs
BeGONBIIAN EMKOCTD KJACCA DeMAKIINX IPABHN M Y peaBH-
TaftHo TpocTol Merton (XoTA W 9BPUCTHIECKI) MouCKa Ipa-
B, MUHUMH3MDYIOUEro sMIMDHUYECKHE pHeK. 3aMmermm,
MTO YKA3ATE KAace (YHKMUE Maloff eMKocTH, B KOTOPOM

§ 13. AIITOPHTM HOPA 417

MOJKIO HaliTH NocTaToYHO Xoporlee pemiaiilee npagn:ﬁl
3HAYNTeNbHO TPYAHEE, YeM KIAce dyuxnuit Goxpuiok
Kocz;:(’eﬂﬂl\rl THCJI0. BO3MOIKHAIX pemaxonmx ﬂpaB;ﬂuZ;;'le):TﬂJ;’;gi
purma (Kopar. Ilyers Guuapsos MPOCTPABCTEO g
MeDEOCTB 1, TOTAA THCIO BOBMOMFHIX TPOEK KOODA P
no C2. Ha wapok tpoiixe ¢ Pouommo xo}lmonm};‘z:](;g xer
6HTH 3afAN0 BOCEMb QYUKIHE anr§6pu JOTHRA. i
PasoM, BCEro BOBMOMHO T' = 8 Cj pasimIHBIX upn?x-x?;:a:
Yz BOAMOMILIX TPUBHAKOB NOKAO GEITH oroﬁpanox nnnana-
TOYHLIX HPHSHKKOB TuepBoTo KIAcCa M ¢ JOCTATOTHDL C]f o
xoB BTOporo Kiacca, Tar Kak cymECTBYeT He ﬁoneia Tero >
c060B BHODATH ¢ IPEHAKOB M3 MHOMECTBA, cogepx 1‘:114'rl
BIIEeMEHTOR, TO ‘]ﬂC]lO" paa.vm‘mmx pemammm\ upa:
OrpanAveH0 BeJIHINHOK

N < (8 Ch

Crenonavensso, N << nt' #, cornacsio (5.17), B cayuae,
ecNE BeNHMYAHA BMIBEPAIECKOTO pHCKA BamsKa K Hy}'l];ﬂ,ﬂ;;A
POATHOCTH HeNPABMABHOM KIACCHPAKAINA C HIOMOILD i
JeRHOTO IpPABWIA YRIOEMTCH OT OMIFpHIECXon orex
6odlee TeM HA BONHINEY

_Btinn

lnn
€= .

BaMeTEM, 4T0 BeNHIMHA YRJIOREHNA uponopngonan;n;
ToMpKO JOTAPEMY DASMEPHOCTH IPOCTPAHCTBA. i];)acca
@CTH 3aMewaTesLHAA 0COTEHMOCTH PACCMOTPEHHOrQ
He INafiKUX POMANMMX IPABHIL.
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Taasa VI

METOX VHOPAZOIEHHOH
MHOHHMMB3AUKH PHCKA

§ 1. O xpaTepnax omemkm kavecTsa ANTOPUTHOB

nﬁ CHX IOP MBI MHTEPCCOBANACH TONBKO TeM, KaKAM ycao-
BRAM OJIKEH YNOBIETBOPATL ANTOPHTM, YTOOH 0GecmeTuts
MaIlgHe ¢IocofHecTh o6yvarbes. Brnu PACCMOTDPEHE! POKyp-
penTEBe anropurmsl. Oxazanock, 4To oHK TpeSyoT KocTaTou-
Ho Goaburoli ofyanmel mocHeIOBATEIBHOCTIE. Tlosromy 6bi-
73 paccMOTDEHA X MONEPHHBANMA, KOTODPAA BaKIIOYATACH
B 3a00MPHANAM 06yJammeldl MOCHEOBATONLHOCTE M MHEOTO-
KpaTHOM ee mcmonbaosaEum. CyTe oTofi Mopmeprusammu co-
CTOANA B TOM, UT0 3afa7a pemalach MeTOJ0M MAHRMUBALHK
OMIHpPUYeckoTo pECKA. Brnm madmens VCNOBRSA, OPA KOTO-
PHX aNrOPHETMH MEHEMW3AIMEN SMINDUNECKOTO PHCKA TDU-
BORAT K YyCHeXy, M TeM CaMbIM HOOJYyIeHA BO3MOMKHOCTH
CTDOHTE Da3/MIHAE aJiTODPHTMH, CHOCODHBIe 06yYaTheA pac-
TosuaBanmi ofpasor. Haxol e aaropmry BHOpaTh Tenepr
AR peleHuA KoMK peTHKX 3afaw? Kakok w3 axropuryMos o6y
HeRHA PACHOSHABAHMIO 06pazoB Gymer iAydure paGorars ma
BufopKax QEKCUPOBARNOL AIMHb [P

Jlns Toro 4To6H CTpoHTH HAEAYINIHE AATOPATMBEl Ha BEL-
Goprax (MKCHPOBAAHON ANMEH (KOHEYHO-ONTHMANBHE® aJ-
TOPHETMH}, HAJ0 TDEKIE BCEro JOTOBOPHTBCS O TOM, Kak
OHEAHBATH KAUeCTBO AITOPHETMA (T. €, 0 TOM, KaKOB KpHTSpHit
ONTEME3ZANHAM).

Kasecrso aaropmrma ofyveuns mpm permenm KOHKPeT-
HOK 3aJ1aYH €CTeCTBEIHO OOPeleSIATh KaK KaveCcTBO pemaro-
mero mpasmjia, BEGPAHHOTO WM Ho ofydajomell mocenoBa-
TenbHocTH. Hadectro e pemaromero mpasmia F(z, a*)
AT ROUKPOTHOI 3aja 1, safannoli pacupesenerneM P (z, @),

§ 1. 0 KPUTEPHAX OLEHKH KATECTBA ANTOPHTMOB {19

MBI OHPBABJIM.YIK BHIIE KAK
Pl) =i (0 — F (2, a®)® dP (z, o).

Ho mocKoMbKY BLGOP Pemaiomero UPasiia 3aBHCET OT CIy-
waiino cocTaplerBolt 06 yuanmeit 1ocIeA0BaTERbHOCTH Xy, 0f,
\\y TO;, BENHIUAA P“(a.) byner
cnydajiHoli, saBRCAmE#E oOT TOH
w1z WHOM peanmsamuEm o6yIano-
mefi TOCHEN0BATERbHOCTH.
Cryuafinag BequuMHa Haubo-
Jlee MONHO XapaKTOPH3YeTeA CBO-
eif {ynxnmell pacmpeeNeHuA.
B mameMm ciygae KayecTBo ajiro-
pHTMa, pemapmero HUKCHpPoBaL-
Ty 3afauy Ha BR6OPKAX JTHHK

1, 6yneT OIpefenATLCH Pynrgued o Ty T .
pacupeaenenus xagecrsa p(P(a)).
CpaBHMBATH KageCcTBO JABYX Puc. 13.

ATMOB — 3HATHT CPaBHH- " N
:ﬁgp‘me GyHKIER pacmpeneseHms. Ecnu oga u3 @yiﬁgl)(lllflrlg
pacmoioNena He HHe APYroH (Tak, KaK Ha pHC. (,”mV
B0 MoeT GHTE cAETAH OJNOZHATHO. Ilpm Taxom pas

N JNOMEeHNE KPHBHX i JDBX
ABYX TOUEK ¢ PABHRME OpAMHA-
TamMi afcHACCa TOSKE HePBOA Kpu-
BOIl me:kuT JeBee aBGCIECCHI TOU-
Ku BTOpoft KpEBoil. 910 BmaumT,
9To muA JdBOTo YPORHS HaRem-
HOCTH MepBLil aJATOPMTM rapaH-
THPYeT JOCTHMKCHM® MEHBIIEro
anavenns QYRKIEOBAIA H TOTO-
My syime sToporo. OfgHAaKO BO3-

1 i) Jeep) T} T MO)KHE! H TAKHO DACHOXOIKOHHA

4 $yuROERA pacmpe/ieleHEs KaqecT-
Prne. 1. Ba /IBYX AaATOPUTMOB, Kag Ha
pac. 14.

B oroM ciyae GIA OAHOTO YPOBHA HAfeRHOCTH (p T
= 1 —1),) OKaILBASTCA NPEAUOITHTENbHEE e PBEIA axropﬁxg;!;
a maa mpyroro (p = 1 —1);) DpeXUOUTEHHS JOIDKEO ur
otHamo BropoMy. Taxmm o6pasom, CPABHEBATE MEXLY CO o
$yHKOEH pacHpefleNeRAA KAaJecTBA AJTrOPHTMOB, pelmamg.zmo
mexoropywo 3ajagy P (z, 0) Ea pubopxax jgimmH I, MO
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TOJNBKO HPH GUKCEPOBAIHOM YPOBHE HAaeKHOCTH. 370 Cou-
flaeT MeroTophle IeYAOGCTRA, MOITOMY Gymen HIOrJA Xapax-
TEPHBOBATE KAWECTRO ANLOPHTMA He (yHKnuel pacopepene-
uua p (P (o)), a MaTeMarmuecku OMHUZATIUEM KagecTra

R={P(a)dp(P ().

Teweps A pemreHua mpesnoennoi 3Aa9M Ha BHOGOpKax
nmankE [ Gymem canTaTh Tor QATOPATM JYTWHM, ANA KROTOPOTO
COOTBETCTRYIOMIAA BONNTUHA MATEMATHIECKOTO OMENAHEA
MeHbIIe.

O6osnaunm sepes A anropat™ ofyvenns, a wepes 7 kon-
KPeTHYIO 3a7a1Y; TOT[a KAYECTBO ANTOPMTMA A ,. Pemaomero
3aauy o6YWeHHA DacHmo3HABAMMA obpason T Ha BHEOpKAx
AJEHH [, MOKHO 3AIHCATH KAK dyuxnE gByX NePeMEHHLIX
Ri(4, 7).

MTHK, OIpefieNieHe, KAaK JOJKHO M3MEPATHCA KaAYeCTBO
Ry (A, T) nna moboit Ppurcapopamioi sagawm 7. Manee cie-
ayer JOTOBOPATHCH, Kak MIMEPATE KadeCTRO anropAT™Ma,
DPEeAHASHATIOHHOTO AUA PeIeHHA RIAcca 3afay {T}.

Paspemenzo oroift TpynmocT NOCBAMEHAa TEOPHEA CTATH-
cTuYeckux pemennit. B a0l Teopnm pas cpavnerwma pasang-
HEIX aArOPRTMOB I PE[IaraloTcA CAeYIOMEe TP1 KDHTepuA:

a) kputepuit Baiieca,

6) KpATepmit MERVMaKCA,

B) KPETepmii MEEEMAaKca MOTEDS.

Kpumepuii Baiieca mpepnaraer suumeasts pas Kaoro
AUTOPUTMA CPefice IO MHOMECTBY BCEX 3aja® KadecTRo.
Mlas aroro Hamo smars 34KON, KOTODHH# YKaswBam GH, c
KaKOH# BepOATIOCTHI HmpUIETCH pelaTs Ty MR MHYIO 3aja-
9y, T. e. awath $yEKImo pacupefenesna P (T). Torpa
wpurepnit Balteca ompenensercs rak:

Rianeea () = | R, (4, ) dP ().

HKpumepuii munumarca mamGonee ocropowmen. Om mpep-
JIAraeT ONSHUBATH KAWECTBO ANTOPHTMA KAK KAMCCTBO pe-
ureHHA Hanbollee HeGRAroOpEATION IuA LaHHOTO SATOPHTMA
sapgatn. IIpu TakoMm KpETePEN, HANpPOTHB, CcoBepeHHO He
DPUHAMAETCA BO BENMAHAE, KAKOBA BEPOATHOCT TOFO, WTO
Ha NpakTHKe DPWNETCA PeMaTh 5Ty HeGAaronpHATHYI0 sa-
nady. IloaToMy MOXET OKASATBCH TAK, 9TO KAYECTBO aro-
PATMA OUpefenfier 3ajaua, KGTOPAR HA NPAKTHKE HEKOTAA

§ 2. MUHUMAKCHES#l KPUTERHH 121

He BeTperwTes. MHaue ropops, sToT Kprepuli KOHCTPYuUpyeT-

o5t TaK:
B Ry (A) = m;\x R (4, T).

Kpumepuii munumakca nomeps UPeNoNaraeT MAEHMH3A-
nEie  HaEfonbmmedl BeJEIANN IOTEPX  KauecTsa, KO-
TOPaA BOBHHKAET W3-33 LPHMEHOHMA JAHHOTO ANTOPUTMA s
penieEs A pasHHIX 3afay mo CPABHCHAN ¢ OPUMEHeHHEM ONTH-
MaxbHOTO JiA Kakfolt w3 sajat aaroputma. Wmaze rosops,
KPHETepUil MUHUMAKCA MOTEPhL KOHCTPYHPYETCA 10 NPaBHIy:

By (4) = max (B, (4, T) — min R, (4, 7))

3Ta ri1aBa NOCBAIMEHA CPaBHOHHIO PA3MHTHBIX AaATOPHT-
Mos ofyuenMn pacmosHaBaHHI0 06pason. B meir Gymyr pac-
CMOTPEHEL ONTHMabHEE C TOYKA 3PEHMA Pa3THIHEIX KPHTe-
PHEB aJTOPHATMBI, yCcTaHOBJeHA GaA30CTH aATOPUTMOB, ME-
HUMHESHPYIOIAX YMIAPUICCKAH PHCK, K ONTUMAIbHBIM ¢ TOYKHE
3pEeHAS MUHOMAKCHOIO KPHTCDHA M KPUTeDPHEA MHHAMAKCA
ToTepsh. O;U.HIKO AJNTOPHATMBL, ONTUMAaNXBEEIE OO ITHM KBYM
KPHTEDHAM, He CTONs MITEPeCHH, KAK ANCOPHTMH, ONTAMM-
smpyomue xprtepuil Bafteca. TlocTpoenne e oNTHMAIBHBX
X0 KpHUTePHIO Baiteca a]l]"Op'ﬂTMU'BM—- B3ajada, DPAKTHIECKU
HeoCYymecTBUMad M3-3a Ype3BRYalHO FPOMOB)‘X:BX BBIIHC-
menuit. TloaToMy OpefcTaBAAIOT HHTEPEC HB{SESaKeCUPH mpo-
Oefypsl, KOTOPbIEe COXPaHAIT TeHHBIE (}B.'OEC'TES GaiiecoBHX
Hponefyp, 00 He CTOAb FPOMOBIKY. Bua'ron raase GyayT pac-
CMOTPeHbl aJrOPHTMH YMOPAAOICHHGH MHHEMEBANAE DHCKAa,
KOTOpHE peall3yHNT TAKKE HPOLEAYPH.

PaccMOTPEHA® OOTHMANBHEX aATOPUTMOBR HATHOM ¢ HC-
Clef0BaNHEA AJNTQGPATMOB, OITHMAJBHBEIX OO MAHAMAKCIIOMY
KPUTEPIHIO.

§ 2. Munnvaxcubni kpaTepmit

Kax 6L110 yraaalo BHIe, B 9TOM CIydas ANTOPETME CPaB-
HEBAOTCA O TOMY, KAK OME DPOMIAOT HAMXYAMYI0 Ria cefa
samawy. Henonsaya stor kputepuit s BHGOPA OUTHMAIBEO-
ro aaroparma, Mut Gygem reiicrsoBaTh Haubolee oCTOPOKHO.
Crnegyer oTMETHTE, 9TO IPHMEHEHKE BTOT0 KPHTePAA GeceMbiC-
JIGHIIO B CJlyYae, KOrfa Ha KPYT pelaeMsX 3ajal 3apaHee
Ho HaxoxkeHo orpaumuenmit, Jemo B ToOM, WTO Beerna
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CYHIECTBYIOT 3a/lAYH, KOTOPLIM A& MOM(T 05 yMUThCA INKAKOHW
axropury (anpumep, ecnm P (o |x), neaaBucHMo oT 2, paBHo
0,50pr © = { wopr @ = 0), m uMeERE oTR 3amaTm n GyLYT
Baxfonee nHeGIAarompUATHEM M BOAKOTO anToOpuUTMa 06y-
9eHHA, & DOTOMY BCE RITOPATMLI BYIYT OLNEHEeHH OMHAKOBO.
Ecntm ke wpyr sajas sapadee orpaluven, MHEEMAKCHEIR
KPHETepwil MOMOT IpPeACTABNATH KHTEDEC.

Ilyers, manpumep, sapaHee U3BeCTHO, 9TO BCE 3aLadd Ta-
KOBH, 9T0 JUIA KeikIoHl u3 WuX B xmacce S cymecTryer Ges-
omuBoTHOC pasjieNs0mee OpasARo (AETePMAMNCTCKAHR CIy-
9aif), Torfia, KaK yCTAHOBJEHO B HPeAHymel TaaBe, KA M0~
Goit 3amagn anroput™ A, OCHOBAHHMI HA MMHHMAZAIM BM-
OMPHIECKOrO PUCKR, ¢ BEPOATIOCTEI0, IpepLmalomei 1 — 7,
ToCTpoMT To ofydalomedl IOCHENOBATENRHOCTH JIUHK [
Pemafomee NPaBANO ¢ KAYCCTBOM He Xyie

2 9
n{ln - 1) —la -
7
e=2—" 7t -
1
I n — TOKasaTeNb (yHKOEH pocra kiacca S. Iomaras
W = 1/l ¥ mepexogA K MATeMATUMECKOMY OMMRAHEI, TOLY-
9nM, 9TO
B i — -1 21
min B, (4, T) < 2 7 (02 1nnﬂlu)4 +1n
A

naA moGoi sagasm I paccMaTpEBAEMOro THIA,
Cnepoparennso,

n(ln2l

. Inn41 142l
min max R, (4, T)< 2 L Rk B LAY

A T
C ppyroft CTOPOHHL, KAK ILOXKA3aHO B NPHIOWKEHMH, CYMECT-
RYeT N OOeHKa CHUBY:
min max R, (4, I >

A T

1
R
n—1 1 M n—1
05 51 (1t =i =025t

Tagmy 06pasoM, B HTOM caydae MoBoH amTOPHETM, 0CIO

BaKHEHA Ha MUHHMH3ALAR DMINPUTECKOTO PHCKA, HOBOJBHO
famsor & mEHEMaxcEoMy. HKpome Toro, mpm KomewHOM n

0,5 (1 — , ecan I<n,

>

ecma I >n.

§ 5. KPTEPRA MUHHMAKCA TOTEPS 123

MMHHEMAKC CTPCMUTCA K HYJIO IPH [ —> 00, HO TeM MejlieHRee,
"geM Goxbme n.

OTMBTHM, ATO HeNOoCPeJCTBeHHoe KOHCTPYEpOBaEAE O
TEMAXBIOr0 € TORKH 8PEHHA MUHMMAKCHONO KPHTEPHA AJT0-
PHTMA ofydeHws Kis 3agaBHOTO Kpyra aajay,—soofme roso-
PA, mpobnema upesBRIYAfiHO CHOKHAm X, BOPOATHO, He-
GnarogapHas.

§ 3. Kpurepuii MmHUMakca noTepn

Paccmorpenupii B mpefmgymen naparpade KpuTepmi Tpe-
6yeT mpeBapmTeNbHOT0 ABHOTO BLUIGNOHHS ONpEJeIeHHEOTO
Kpyra sagat. Jro we Bcerga ynobmo. Uame curyamma raxosa,
iTO 3ajAN OOpeAeJeHHHE KJIACC peAnIEX Npasulx S |
DACCTUTHIBAIOT Ma 3aa¥H, JIA KOTOPHIX B 3TOM KXAacce ecTh
“MOCTAaTOUNO Xopourxe» paspensiomue mpasuna. Kpmrepuit
MAHAMAaKCa TOeTeps OO3BOJABT e onpeneNATE ABHO, UTO 3HA-
UHT ¢[l0CTAaTOTHO XOPOIHME» MpaBuaa.

Hpes atoro xpurepus cocront B cnepyomem. Nas sanan-
HOro Habopa anropuTMOB () MOTEPH 7 ONPeMIeNAIOTCS KAK Pas-
HOCTE MeAY KagecTBOM JAHHOTO aJropaTMAa A pitug: ﬂﬂﬂﬂoﬁ
8afa9d B KAYCCTBOM HAHAYUUIEro A aToit 3ajayH aaropur-
Ma n3 mabopa Q: -

(4, 7)

Ry(A, )~ min £, (4, 7).

B npanseeitmem 6ynem camrats, ato @ COCTORT M3 BCEBOBMON-
HBIX airopHTMOB ofyuenns, BHGMpAMEX pelralomAe mpa-
Buna m3 kaacca §. Torxa, wax merpynmo yGepmrscs,

7(4,T) = R(A, T) — min P (, T),
as§

e P (a, T) — ravecrso pemaromero npasmaa I (z, o)
nas sapaus 7, M clHeRoBaTexbHo,
nin P (a, T)
«ss
— 9TO0 Ka4ecTBO HAMIYUMEro ANA JAHHOH 3ajadd pemraomie-
o OpaBMia @3 KiIacca S.
Taxmy o6pasoM, mOTCPE ONEHHBAIOT cTemeRs «HefOYTeH-

HocTmy, Torfa Xak min P (a, T) — aro ToT IponenT ommbok,
ass
KOTOPHHE HensGesken jarce IpH MAeasbHOM obyuenuocTa.
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h[ﬂ](CVlMyM Ioreps oIpefelAeTCH KaK IOTCPH Ha nanGo-
Mee KefAArONpPHATHON C 9TOH TOMKM BPeNHA 3ajade. Jame-
TUM; ¥TO B CAy9ae MHHEMAKCHOTO KDHTOpPAA 3afaua cdu-
TaeTes «mAoXof», eciti BHOpAIRHE aaropaTs faer GoibIIos
ducao ommboK Ha 9KBaMelle NMe3aBHCHMO OT TOro, cylmecr-
Byer an BooGme B faHHom HaGope aXroPHTM, KOTOPHE Xo-
poitio pemaer sajady. B ciyvae jxe MMHMMAKCA HOTCPhH 3a-
faga CYETAETCH «HU0X0il», ecHm BHOPAHANE aJIOPUTM
paforaeT miI0X0, L0 CYMECTBYST Ipyrodf anropatd 3
jAanuoroe nafopa, KOTOPHE BTY KOHKDETHYIO 3aja%y pelnaeT
Xopoimo.

Pesyaprate npebiKymeil TIaBE MOI'YT GHITH IPAMENCI
AJA OUERKH CBePXY BCANYHHE MHHMMAKCA NHOTepPh aATOPUT-
MOB, MUBEMUBHPYIOWMX OMUBDHIeCKA# puck. B coortmer-
cTBAN ¢ ounenkoli (5.11) pana mo6oft 3apadn pacmozHaBAaHUH
aNAropuT™M A, OCHOBAHHHI Ha MHUHBMHM3a)(MH SMIAPAIECKOr 0
pucka, ¢ BepoATROCTHIO 1 — 7 BEIGepeT pemaromee sipapuio,
OTJINYAIOIECECHA OT ONTAMAABHOIG B KIIAcCe S me Gosee 9eM HA

zl/n(lnzl TnafD_Inns

i—1

1 “ .
Tlonomus 1) = , MepeiifleM X MATOMATRYeCKOMY ONHARHMIO;
wonyumM, yuaresas, ato P (o) < 1,

2, T)<ZVﬂ(llel—lul;+l)+ln5[ +%.

CremoBarensHo,

) W —Tant D Finsl , 1
min max x4, T) <2 AnZ_lantttd 1
ninmaxa(4, ) <2 /- , +7

C ppyrofi CTOPOHH, MOKHO YCTANOBHTH ONCHKY CHE3Y (CM.
TIpRIoKenHe)

y ecir l<n,

*
min max 1 (4, 7) > (0,25 + I—)E”r“, e n <1< 2,

]/—7—(1 —erf (1)), ecumu I>>2n,

§ 3. KpaTRPAN MUHHMAKCA [10TEPL 125

Ans anroputmos A, BbRpalOmMEX pasKesomes TPaBRI0 A3
riacca S, W AOGHX 3afla% PACUOZHABAHHSA.

Taxmm 06pasoM, aXrGPATMEL, MAHEMUBUPYIOM{HE BMuK-
PHYCCKMH PHCK, OKASHBAKTCA JIOBOJIRHO GIUIKEMIU X OWTH-
MeABHEM [0 KPATEPHIO MUEHMaKca moTeps. Ouesmpuo, uto
MUHEMAKC HOTeph IPH KOHEYHOM 7L CTPEMHTCA K HYJO OpH
1 — oo. Eonu me dysrnma pocra mS (1) = 2!, 10 MaKCHAMaTb-
HAIe DoTepu Boofme He YEMRBAOT ¢ POCTOM I, 0CTABAACH pas-
upM 0,5, 1. e. ofyuenne me MPOMCXOAWT.

Haxk 6puto mokasano B riiage V, BeJMUMHA 7, BXOAAIIAR
Kak B BePXHI0J0, TaK K B HIDKHIOK ONEEKY MEHMMAKCA Io-
TepL, ABIgercs Mepoll oGmema kmacca S. Tarum obpasom,
MEHEMAKC HOTeDh TeM Goibime, YeM Inupe KIAcC PEIIAIMEX
UPABII, B3 KOTOPOIO OCYNIECTBIACTCA BHOOD. JTO HECKOIB-
KO HapajloKcaibHoe BAKIIOUCHHEe JerK0 KOIATh, eCis yIecTh,
w10 MB (AKTHIGCKA DacCMATPHBAEM TOABKO TAKH® 3amaTH,
Al KOTOpHX B Kaacce S eCTh pemaloliee NPaBEIO, YAOB-
JIETBOPHTENBHO  PasfeliAilee ®Iaccw. JTo 3HATMT, UTO
¢ ypermueaneM Kniacca S DAacUIEPAETCH M KpPYyr 3amad, ua
KoToporo Bmfupaerca Hamfolee TPYAHAA [NAA RKAHHOTO
anropuTMa.

Boofme pas mansoro arropmtma A m sajaun I cpenmuit
prck (r. . KavuecTBO) pacHanaeTCs Ha TPH COCTABIALMIME:

R(A, T)y=mn(4, T) + A (T, ) + A (D).

3pech A, — 9To Hem3OeIKHAH COCTABILTIOMAS PUCKA, KOTOPAS
QCTAETCH JIae NPK MCHOALIOBAHKU CAMOTO N YUIICTO PCHIAI-
mero OpaBmJa [ JadEod samaux, BuGpannoro Ges ReAKHX
orpanmsenuii. Bexmauna A; + A, ompefiensier KayecTBo Han-
ayqmero pellaoliero mpaBmia B Kijacce S; TakuM ofpazom,
A, - 910 mOTepH, CBA3ANKLE C OTPAHHICHEEM, 33CTABJAN-
MuM BHEHPATE DPABIIO TOXLKO WA Kiacca S (B feTepMEHHCT-
cxoil mocranoeke A, + A, = 0). Haxonen, & — 970 motepn
B CMBICJE, OIPENeeHHOM BHIIe; OHA OTPAMKAIT TO, HACKONb-
KO pellaomee DPABHIO, BHGEpaeMoe anropatmoM A B Xome
ofygenya, 6aM3K0 K ONTAMAJEHOMY B Kiaacce S.

Beamamna A, (T) 3aBECAT TOXBKO 0T BaJAYH Pacmo3pasa-
s, Bermmna A, (7, A) sapmemt yme or waacca S, Ho we
3aBHCHT 0T aaropET™a ofygenus. Ilorepu e n {4, T) sa-
BYCAT OT 3aj@di, KHACCA § M KOHKPETHOTO AATOPHTMA 06y-
SeREA.
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§ 4. Kpurepnii Baiieca

TlycTs anpuopHsie CBefeHAA 0 IPEPOAe 3a4ad, Ha XOTo-
PEE PacCYNTHIBAGTCA AUTOPHTM 06YUenNs, 8afAIOTCA KaK am-
PEOPHAS BOPOATHOCTh TOX WM MHEIX 3ajad. B arom ciysae
TEOPHA CTATUCTUUCCKUX PellteHM IPeiaraer MeToR DocTpoe-
HEA ONTHMAJBHOTO AITOPETMA OOYTEHHS B CMBICIE CpejHe-
TO KAUECTBA [O AHCAMGIO 3ajjad, T. 6. MOTOJ, MINMMHE3AIHN
xpmrepua Baifeca

Risueca (A) = Dt Pacp () B, (4, T).
T

CJIB).‘YIODIBK CXeMa peaju3yer ONTHMAJNBHYIO IO KPRTEPHIO
Baiteca nponeaypy ofygennd.
1. Ilyers gana o6 yTarOmAaA TOCAEAOBATONBHOCTD Z1,dy,. . -
.y Z;, 0 o sToll mocaemoBaTeNBHOCTH MIA Kol
sapaqn 7 BEYACIASTCSK ATIOCTEPHOPHAA BePOATHOCTH Pagocr (1)
TOTO, WTO ANrOPUTM CTONKHYICH MMEHHO ¢ BTOH 3amadei:

,
Pang @) 1L 2, 5, 0)

Panoer (T) =

rae Panp (T) — anpropEas BepoATHOCTH 3ajadn T'.

3peck Pr (z, @) — pacmpefiefiente, cOOTBETCTBYIOMEE 3a~
pate T

2. Bns mempoll cHTYaumi £ BLUMCIAETCS amocTePHop-
Had BEPOATHOCTH TOFO, 4TO OHA GyAeT OTHeceHa (ydmTeNeM)
K KIACCy @:

Ponoer (0 2) = 7?] Pr (0}z) Panoor {T).

3. Hakomen, crpourca pemanomee mpasmwio F (z), pa-
60TalOmEs CACAYIOMEM 06pasoM:

(1, eca®m Panoce (1]2) > 0,5,
F (=)= {0, ecan Domape (12) << 0.5.

HecmoTpa Ha BCIO IpEBIEKaTedBHOCTh GadiecoBoil cTpa-
Terum Oﬁyqellﬂﬂ, OHA OKABBIBAGTCA IPAKTHYECKH HEOCYHeCcT-
BVIMO]‘&, TZK KAaK, 3a HUCKJIUYOHHOM ﬂpOCTSﬁﬂIllX cayJaes,
IPHBOJAT K 9Pe3BHTAHHO IPOMO3IKAM BRIACTeHUsM, Kpome

§ 5. YIOPANOUGHUE KJIACCOB PEMIAIONIMX MPABMI {27

TOro, CBeJeHHA o6 anpnopnol‘z’l BCPOATHOCTH Pa3NHIHBIX Ba-
a9 BechbMa pPacOAWBYATHE, NOSTOMY TOYEOE CHeJOBAHEE oOn-
TmanbHol n0 Baitecy mpoliefiypeMoiKeT 0Ka3aThCA HOleNeco-
obpasapM. IlpeficTaBasm0T HHTEpec «KBasmOallecoBH mpo-
neyphsl, KOTOPHe COXPaHAIT €€ neHHBIE ¢BOHCTBA M He CTOJND
TPOMOBAKH.

HeofxoxAMO OTMETATE, YTO, B OTIATEE OT LPYIUX IpPHME-
Henmit GaftecoBofi poneaypH, B 3afaiax Pacio3HABAHEA 06-
PasoB ampHOPHHIE CREIGHHA O 3ajaYaX, KOTOPHE NPeACTORT
pemath, CyIeCTBEHHE M OT HMX CHIBHO 3ABHCHAT BHOHpaeMoe
pemaimee OPaBHAO. B YacTHOCTN, MO)KHO DIOKasaTb, 4970
3¢derTnBHO Moryr paforarh JNITb aXrOPRTMEl, PACCYHATAH-
HBIE HA AOCTATOTIHO yakm‘& KJace 3afgad Mo CPAaBHEHHI0 CO BCe-
Mm Bo2MOKHEIMA. [loaTomy, AJA Toro gTobn GaiiecoBa cTpa-
Terus Gma ofpdexTEBRONM, HeoGXONWMH TaKWe AXPAOPHEE
BOPOATHOCTH 3aflad, ITofH orpomHoe GONBIIEHCTBO 3afay
6110 B COBOKYIHOCTH MaJOBEDOATHO, & BUUTOIKHOS MOHb-
MAHCTBO 06DAS0BHBAN0 MHOIKECTEO, BEBDOATHOCTH KOTOPOTO
6AESKA K eHMHHLE.

§ 5. YnopazoueHEe KJIACCOB PEIIAQNMKX NPAaBHIL

TlocnenHee 3aMedaHue UpeJBAYHEro maparpada MosHO
sanucarh caeayomuM ofpazom. IlyeTe @ — MHOMKECTBO
BCBX BOSMOKHEIX 3ajiay. TOTJa H3 TOCO MHOMKECTRA MOKeT
GBITH BR/ieJIeNa CHCTeMa BJIOMEHHAIX MOAMHOM(ECTB

QT QC..COvnCQ (6.1)

Taras, wro pepoatmocts P (Q;) BeTperurs sajasy ms (y of-
pasyeT CHCTEMY HeDaBEHCTB

P Q)< P(Q) < ... << P(Qu) << 1. (6.2)

CyTh 3aMeYaBHA COCTONT B TOM, UTO LpPH mepexofe of Q; K
Q14 RONWTECTBO 33a¥ JOKHO PE3KO BO3PACTaTh, B TO Bpe-
Msf KaK BeJMYWHEI

AP = P (Qu1) — P (Q))

MOHOTOHEO YMEHBHIAIOTCA.

3apanme cHCTEMH BJOeHHLIX MHOKecTB (6.1) m Beposar-
HocTelt (6.2) COCTABJAIT ampHOPHEE CBEJEHHA O TeX 3ala-
98X, KOTODH® IPSJCTONT Pemark,
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Orpy6nesne Gaitecopoit crpaTerns ofygeHna Mu nadieM
¢ TOro, 4To fyfeM MCMOJL30BATH ANPUOPHYI0 WHPOPMATHI,
3apannyo He gByMa yeaosmamn (6.1) u (6.2), a opnum yesno-
pueM (6.1), momaras,*sro AP ymenswantes. Ocofennocreio
6aliecoBoil cTPaTeTUy ABIACTCA TO, ITO 0HA ¢ GONBIIUM BECOM
YUUTEIBAET THHOTE3H, ampuopm Gonee seposirame. [losromy,
yamTEBas, 910 AP; MOHOTOHHO YMEUBIIAIOTCH, CAELYIOMYIO
CTPATETHI) MOKHO IOHWMATE KAK HEKOTODY® Kpasubaieco-
BY CTPATermm.

K ofygaromeil mociegoBaTeNbHEOCTE OPAMEHAETCH CHA-
9ama airOPETM, DPACCINTAHHMI Ha 3ajaun us Kiacca Q.
TonbKo B TOM CAyuAe, €CIH OH LABT HEYAOBIETBOPATENLEAE
pesyJIBTATH, OPUMEHACTICA afTOPMTM, pPACCYMTANMEH Ha
sagaun us Kiacea Qp, U T. A.

HasopeM Takyi CTPATErMI0 METOIOM YEOPIAOUSHHOH MU-
HEMHBAINA DHCKA.

Cxema peanHsalmu 9TOTO METOJA Takosa. B kmacce pe-
WAMAX OPABMWI S BBONUTCA YHOPARQUEHNE, T. €. CTPOUTCH
CHCTEMa RIOMEHHBIX MOOIKeCTB

S, C S, C ... TSy =8

Batem B kjacce §; WIETCA TPaBAI0, MUEHAMHSHDYIOIEe
sMaoEpudecKnd puck. Eeam HalijenHoe pemalomee TpaBmiio
OIEHHBAGTCA KaK HeYNOBAETBOPHUTENBHOE, TO WHIETCA Opa-
BRI, MURUMH3UPYIONce DMTHDHYECKHIT puck B kiaacce S,
u 1. 1. Hpolenypa moucka oKaHIABAETCsH, Korga Gyder Hail-
JIeHO YAOBJICTBODHUTENBHOS DPeMAee TPABHIO.

JameTuM, UTO pelIeNHS, HOXYYEHHEIe METONOM YUOPsAL0-
YeHHOM MUHHMASAOWA pPHMCKA, BOOGIIe TOBODs, OTIUIANTCH
0T peleHANA, MONYICHHEIX METOZOM MWHMMH3AIUM BMIADH-
YeCKOID DPHCKA.

B mepnoM caygac BHOMPaeTCA DPABHMIO, MUHUMHASHDYHO-
mee aMmEpRYeckiil puck aump B Kiaacce Pymkmmit §; C S,
B TO BPeMA KaK BO BTOpPOM CJaydae NPABHIO MHAHHMA3UDPYET
sMIOMpmuecKuH puck B S.

Metop ynopajodeRHoil MEIEMASALNA PECKa yA00HO pac-
CMaTPUBATH KAK ABYXYDOBHERYI0 HpoleAypy ofyuemma. Ha
TepBOM YPOBHE K ofydamigei IOCNEIoBATeNHHOCTH DpUMe-
uaerca N axropurmos Ay, . .., Ay, Kamgui B3 KOTOPHX
EHGMPBQT Ppemiawniee OpaBulio, MHHEMHA3IUDYIOMee aMIH-
prueckni puck B kaaccax S;. Ha sropom yposue ua N oro-

Y

§ 6. O KPATEPUAX BBIBOFA 129

GpaEAKX PeWANMHUX LPABWI BHOUPAeTCA TO, KOTOpOE MH-
HUMASEPYeT 38[JaHHMA KpuTepmi BHGopa *).

Jlns KOHCTPYKTHBROTO 3afaBMA ajrOPETMOB METOAA YIO-
PANOYCHHON MEHHME3AIME DBCKA HCOGXONUMO ONPONeNHTH:

1. Kaxon xpmrepmif Bubopa pemalomero mpasuua (T. e.
3afarh ArOPHTM BTODOTO YPOBHA).

2. Kak BBOJHTE YHOPAAOYeHMe KIacca PeMAjONAX mpa-
pan S.

TeopEA MeTOAa YIOPANOYENHOH MEHMMHEBANEE PHCKA
JOJDKHA OTBOTHTH HA BONpOC, KakoBa aP(heKTHBHEOCTH MeTo-
Aa (mampEMep, IO CPABHEHUIO ¢ METOJlOM MUAHMWBANEH 3M-
MUPAYeCKOre PHCKA).

§ 6. O xprmvepmax swbopa

WsBectm pBe mponexypst Broporo ypomas. OGe omm
CYIECTHEHHO RCUOMB3YIOT T0, UTO HA BTOPOM YPOBHE BHEGOD
pemiaromere mpaBmia OPOMSBOLATCA W3 HeBolburoro Tmema
upasma (DOPAAKA AECATKOB MM COTCI) M IOITOMY mpofie-
Ma PaBHOMEPHOM CXONEMOCTH Bfiech e CTORT ocTpo. Ilepsas
HfeA CBABAHA C MCOONB3OBAHMEM ONPHKH KAYeCTBA, MOAY-
vennoii B raase V, (5.11)

P(E) < Powa () + 2 1/ LA AT

e Poun (i) — BeMMUMBA MEHUMYMa IMIUPUIECKOTO pPHC-
Ka B Kaacce Sy, n; — [O0KasaTells eMKOCTH Kiacca Sy,
Bemmamna

; (in 21— Inng 4- 1) —Tan/s
5(1)42‘/ ——

samaeT ﬂODBpﬂTeﬂEIIHﬁ BHTEpBANX AAA Kilacca S‘ H MOHO-
TOHHO pacreT ¢ HoMepom i. Hamporur, BedmumHa Poyg (i)
HE BO3pACTAeT C POCTOM i, MOCKONbKY aMIOHDHICCKHE ONTH-
MajlpHO® UpaBANO H3 S; coflepRmTest BO Beex Sy (f > i).
B xavectBe KpuTepHA BHOOpa Momer GuiThL B3ATA DpaBaA

*) PasyMeotcd, D MPAKTATECKHX POATHAANAAX METONA YHOPAZO-
Qenmofl MMHUMAZAUMK DHCKA BTH ANA OTANA HOTYT CIAHBATECH, ITO,
OJIHAKO, e MemseT CYIeCTBA AeNa.

5 B. H. Banumg, A. fI. Qepsonienkac
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YacTh OLEHKH, T. €,

K (0) = Poa (@) +2 n(ln2! —lnl n_—:— 1) —Inn/5 . (6.4

Tpapmao, mMEEEMEIRpYOmes (6.4), ofecmesmsaer MuEE-
MAXbHYI0 TaPAHTHPOBAHEYIO BeJIMUNEY BEPOSATHOCTH OMIHE-
Gowmolt KraceEEKAanmE.

Bropoit cuoco6 BmGopa pemrammero paBEIa OCHOBAH
H2 BCIONb3OBAHHE CASAYIOMEro NpAeMa ONeHEBARHA, KOTO-
puit momywmn maspaEEe Croabssyuil wowmpoav*). Wpes
BTOTO OpWeMa TAKORA: JUIA TOLO 9ITOGH OHMEHHTH KaTeCTRO
PaGoTH KaKJOTO aNrOPATMA HEBMEro YPOBHS, mpOHERYpa
BTOPOrO YPOBHA BHeNAT B3 o6ydYaromedl IoCTeNoBaTEND-
HOCTH Of(EH DIEMOHT H MPSIATACT KAIKKOMY W3 aJNTOPHTMOB
OGYYHTECA Ha OCTABNIGHCA YaCTH WOGIELOBATENLHOCTH X
KIacCHPUNUPORATL BHJENGHHHH OJeMenT, B8aTeM Bhle-
JseTeA APYTOH sneMeNT (a mepBLii BO3BPAMAETCA) W CHORA
npoBoauTea ofyvenme W PKBAMEH Ha DTOM OHOM BJEMERTS;
W TaK I00YEPeHO RepefmpanTCA Bee sIeMEHTH obydamimed
uociefoBaTesbEocTH. [locme aTore mogcTmTHBAETCH, CROME~
Ko pas Rawqmli aaropatM ommGaich mpm KiaccEdmRANEmE
BHJENCHHHX 9leMeRTOB. OTHOMCHE® UMCAA OMEGOUHMX
KaaccnuKanmEil K 9MCHy NPHMEDOB, BHTENEHHHX A 06y-
HeHUA, ¥ ONERHBAGT KATECTBO DeMAKIIer0 NPARWIA, BR-
GpamHoro KampsM ®8 N aXropmTMoE.

§ 7. HecwemennocTs ONERKH CKOJB3ANIEr0 KOMTPOILA

Iloxaen, WIo ONEEKHM CKOAB3AMIEN0 KOMTPOIA SABIRIOT-
©A  HECMENeHHEIMH, T. €. MATEMATHYECK0® OMEJAHMO De-
AYNLTATA KOHTPOJIA DABHO MCTHEHOH BEJNTHHE KadecTBa.
Jlas ynoGorsa ofoamagm Yepes

Fzizy a2, 0

pemafolnee IpaBmio, HalileEHos o Bwbopke mrmEM [,
qepes
Pey 0pve i@y 0) =

=J(e—Fimz,05.. .2, @) dP (2, 0)

*) Tlpomeaypa CKONBIAINGrO KOMTPONA, BEPOATHO, Bepsse Ghlia
npepnomena M. H. Baiinnpa#rom.

§ 7. HECMEIIEHHOGTD OUBHEKH CROMB3AMEro KOHTPOIS 134

HATOCTRO  PEMIAIONEro IpaBmia, HAHFGHHOTO O BMGOPKE
Ty @15 - v y T, O
Kpome roro, smepem ofoanatenns

=5§.5p (@0 w5 - 7y, 0 AP (zy, g
v dP(zy, @),
i
1 PN
P= E (0 = F (i 21, 0135 By By 2 2y, )
=t
Brecs &y, g ... 2y, B ... o2y o — BH6ODKa, mo-

AY9eHRAA B3 %y, @y} . .
Ty 0.
Haum nago H0Ka3aTh, 4TO

Mp = piy,

TAe M -— cmMpox MateMaTHYecKoro ommpamus. Hoxasatens-

CIROM STOr0 YTBEN(IOHMA ABIATCA CIGAYIONAA NEHOUKA
Tpeobpasosanmii:

&y @y HCKIIOYeHAEM BISMERTA

Mp =S§S,L 20— F (2 7, 04

st

e B Bz o) P (2, o). .. dP(z), 0) =
1

=§ 3 o Py

=1

5 5 T 0 X

X dP (%, o) dP (zy, @y).. LdP(z), @) =

1
1 N
:SSST ‘g)?(zn Oi e F O3 7, @) AP (2, ) o

AP (@, 041) AP (T34, 044y).... aP(z;, @)

OjliRako cB0iicT0 HecMemOREOCTR OERKY HO[J0CTATOIHO 10T~
H0 Xapaxrepusyer onenky. Heobxomumo smars eme m gace
HMSPOMo SONGHKI P, B ‘ciiysae, Koria masecrsa gucmepena
OHOHKH CKOXBAMEro KOHTPONA, MOMHO OLGRETSH cBepxy
KadecTBO DSMAIOMEro mpaBHia:

P<<v.+e(y, (6.5)

5%
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IJie V. — OPHKA CKOALBAMEIO KOHTIPOIA, & ) =7y VD,
D — macmepons) oneHKY,} 7 (n) — KomcragTa, 3ABUCAMAA OT
Haje/REOCTH, © KoTopoll Tpeyercs BHUOIIeNNS (6.5).

Terb OCHOBAREA TWOMATATh (M MHOTOTHCHOHHEE DKCUEPH-

MOHTH T0 LHOATBEPAA0T), ITO MIA GOJBIKACTEA TPAKTH-
qecKH BAKMHIX CIy9aeB NECIEPCHA ONEHKE «cROMB3AMAL
_KOHTPOXB? CTPEMBTCH K KYIO C POCTOM | HpEMEPHO TAK XKe
GHCTPO, KAK NHCHEDCHs (PK3aMesar, HO CTPOTOTo AoKAZa-
enBeTRA BTOTO YIReDAuCHEA He ussectHo. JIOGONEITHO, HI0
CYIIEeCcTBYIOT IPMMEPH aArOPETIMOB ofywenms, KOT/a OHO HE-
pepHo 145], XoTH, BHEEMO, AKA BCEX «PasyMEBIX» AJFOPHT-
MOB O0YUCHHS 5T0 YTBOPHJeHHEe CHDABELNHBO.

Taxum 06pasoM, aNFOPHTME! propa JAydmero pemiarmomie-
0 IPABMJIA [0 KPATEPHIO ¢CKOABIAIET0 KORTPONI) B HaCTOR-
mee BpeMA ABIAOTCA IBPECTMIECKHME X 6yxyT ocraBaThCH
TAKOBEMZ Z[0 TeX UOP, MDKa HE YAACTCA OAYIHTL ONEHKY
IECHEPCHE (CKOABBANIEr0 KOHTDOILL) . OTHCKaREe ABCIeP-
CHM OTHKI METONA (CKONLBANIEr0 KORTPONAY ABIACTCH OI-
Hoit M3 HAMOONE® AKTYANBEEX 3afad HE TONLKO TeOpHH ofy-
eEEA PACIOBHEBANMIO 06pasos, EO X TeopeTHyecKoH CTa
IHCTHKE. OHAHEe OTOH ONEHKH IO3BOMHT Brfpars Ha-
Crosmee TNpaBuio, MEAEMUSEpYIOISE BEPIRIGION OICHIEY BE-
SIMamERr P, ¥ 1eM CaMbiM LOSBOMMT TSPAHTHPOBATS OHDES
JelleRE08 KauecTBO BHODAHHOMY pemaiomeMy npaBuiIy.
B pansmefimem GyAyT PaccMOTpCHM ANTOPETMEL BTOPOTO
YPOBES, HCHOAB3YIMEE IUMb ONEHKA THHA (6.4).

Tian  Toro 4T06K 3afaTh ANTOPUTMBL ymopsfoYeHE ol
MPEEME3ALEE DHCKA, HAM 0CTAJoCh ONpENenHrs cenocofst
YIOPAROTERMA KAACCOB POINAIOMIEX HpABMIL. OrpaBaInMCA
HCCHOMOBAHEEM NPEANENOB YHOPAAOUEHEA auEeHEHIX pe-
IMamMEX MPaBiil.

§ 8. Ynopapouenne no pasMepuoCTAM

Hanbonee DPOCTEM NPHHNMIOM YUDOPAAOTEHHA lulacca
AmHEHHHX PEMAOMEAX IPABUI ABIASTCH OPUAKAD YOOPA-

JOMeHHA WO PasMEepHOCTAM.
PaccmoTpEM Kiacc JEHeHHHX periaiomax npasui

P h) = e( % M (z)) .
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Bucerpom
pmopxuﬁpae};{);pmuaku @ (¥) B mOpAnKe ymenbmeHEs am-
HOCTH FOTQ, YTO 9TOT NPU3HAK MOHAKOGUTCH

npu  Kiaaccupurkanmm, VY.
. Ymopanou i
pomamEx apanny DAROYUCHHAS CHCTEMA JIHHEHHHX

5,C8hC..C8, 8

cTpomTCS
1‘)11; " }:ax 0“ 8:":5]2”51 HOHﬂH}}'VT pelmaomee upasmia
=0, H0TCHHEM B ,
1, B Krace 8 —
UTO TOXEKO Ay M Ay MOTYT 6hTh oTmE e e,

Ta IHEl OT HYJAN, H
s, !::HZHOPHHO‘IGHHE BMEeT CIeXYIOmER cnmc?x B ne;x;nfﬁ‘
JAI0T Pelafomue UPaBuia, KOTOPHe IPH DPAaclios-

HaBa
Macgm;:reucx‘llom,aymT TOXBKO TepBHI OPH3HAK, BO BTOPOH
e ﬁox(;: HCHOAE3YIOT HepBuit W BTopod mpuamaxu
o G o ATONh EMKOCTH Kaykgoro M3 9TMX KIACCOR
o AHOBIEHO B UDOMAYMeld rnaBe, paBen m + 1’
m— IO HCHONBIYOMEX NPHIHAKOB, '
o lfﬂ:ﬂg};};: ix;;cmero YPOBHA B aJITOPHTME YHOPAOUEH-
o NEE DECKA B JaHHOM ciydae Gymer BuOmpaTs
PaBINI0, MURUMESEPYIOMee KPETePHit P

K (m) = Pog (t) -+ 2 V('"'H)(lﬂ?l—l;l("L+i)+i)—lnv|/5
—1
(6.6).

Pac i
nnneﬁx(xTxOTl;?;;‘:mn HBLHJIG cmocol  ymopagosemma kiaacca
XM ~— om Tpe GyeTma X TOPaBRI CTPaf2eT OREEM He[oCTaT-
B ron ovrne Kupnopnnn PaHKHPOBKN IPHAHAKOB.
BReCTH MPYTOR ,naoma TaKOH DAHKEPOBKE HET, BMOKHO
I BKJHO‘laTI; RAD yngpnno‘mmn O pPa3MEePHOCTAM:
Tonseem - BCO JUHEHHBS DemajolnEe UpaBuwira, MC-
He Gojiee m npusHaxos. Oymxmms pocra Ta-

KOTO KIIACCA pemaom
BX MPaBEL
ONEHWBATCA BelHWTHHON ? » A€ HeTPYARO yoemuraon,

s (1)
mn <1500 A
™
rme n —
c;!xe;:yer &aamepaocu MCXOZIHOTO IPOCTPAHCTBA, OTKYAQ
3 910 TPOUSAypa BHCUGro YpoBHA MoK It
MHBHDPOBATE KPHTOPHIt e

A1) = Poun (0m)

L]/ mAW2—lnnt )+ )~ Inns+lncCy
I ()]
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TpyAHEOCTS peaiMBaiE TAKOIO AATOPHIMA coc-wm-Trf

ToM, uro Opu Gonsumux m neS HBBeCTHO dPPEKTHUBIEIX MeTo
H3ALME DHCKA B Spye.

non}g:x:(n?:xﬂe ;imaux;anocb B raape V, OUEBKA [0BEPHTONb-
moro marepBaia (5.11) ABNAETCA HECCAMHCTHYECKOA 6;(0—
cTUraeTcA NEMb B CAyYae, KOTAA BEPOATHOCTH ommbox
Gnmaxa K /. JNA pemanIuX NpAaBmA, ONEHKHE BEPOATHO-
crelt ommbox orophx mamu (~0,1, 0,2), mywme moms3o-
BaThea Gomee ToRKEM Kpmrepsem (5.23):

2t n
(n+1) (ln m+1)—lnﬂ
Km)y=2- . X
% 1+1/ 1+ Lol )+Pm(am)
(m+1)(ln'm—ﬂ+1)41nﬁ
pMecTo omenxu (6.6) B AHANOTEIHEM KPHTEPHEM
2 n ~
(m + 1) {In 1) —Ingr+1n 67
K(m) =2 ( mil ) X
TP @) +
X1+ “/1 + 37 0 -
(m+{)(ln T +1)—\nﬂ+ln0n
+ Posn (&)

smecto (6.7). OTH KpuTepUE HO CTONb HATJNAREL, HO 2aTO
Gosee TOUHH.

§ 9. Ynmopajoueie HO OTHOCHTELHEIM PACCTORHEAM

IlpuBexeHHEL6 BHIIS MOTOR YIHOPAROUGEUA 1O paamepno:
CTAM M BHTEKAJOIEe U3 HeTO DOKOMEHRANEH JJIA OOCTPOe
HAA ONTHMAIBHOIO ANITOPHATMA MPefCTaBIAKNTCH uom-a-m'n?
rpyGHME: OHE YIHTHBANT TOIBKO BHENIHION xapax;t;pum
THKY 3ajaii — PasMePHOCTH W WHKAK He NPHHEMA;
BEEMARZE (0766 TONKHe €0 XaPAKTePHCTUKH, Ban;(:)nue;i
TeOMETPHIO PACHOAOMEHMA DasfeiseMHX Muomects. O oy

9. YIOPANOYEHUE IO OTHOCUTEIBHEIMAPACCTOSHEAM 135

TWEeCTBOBARMN HAMX H, BOMOKHO, Gonee aderTHBHEBIX Me-
TOLOB YNOPANOYEHEA CBHACTENLCTBYIOT TAKAE W ONEHKE
KalecTha PeMAMEro OPaBMIa, KOTOPHE MOTYT GHThH mo-
AYUEHH AN IEPCENTPONA, HCMONBBYWIIEr0 MHOTOKPATHO
06Y9almyIo M0CHe/10BATeNBHOCT. PaCCMOTPEM TaKme omeH-
KH KavecTsa.

B rmape I 6sma goxasama reopema Hobuxosa, yrseps-
JAKMat, 9T0 eCiH B COPAMIAIOIIEM IPOCTPAHCTBE BA MHO-
ASECTBA  BEKTOPOB DasfelWMEL THNEPHNOCKOCTBIO, PAacCTof-
HHO OT HAYaNa KOOPJHREAT [0 BHILYKIOH 06ONOYKE MEOMECTB
{z}, {—2} 6ombme p = p, > 0, a MarcAMadbHAR fIHHA Bek-
TOpa He MPeBOCXOART L), TO meDCenTpoR pasmemur o6ydTam-
TYK ROCKE0BATEALHOCTs (DM HEKINYECKOM ee LOBTOpe-
HEH), caexas me Gomee (D/p)? mempapnenmii. Hpu arom om
PeanusyeT OfuH W3 2JrOPATMOR MHEHME3ALHN PMOMDIIeC-
KOro pucka. ONOmMEM KatecTBO IePCeNTPOHEOTO AJITOPETMA
¢ MHOTOKDATHHM NPOCMOTDOM HOCHE[0BATENLHOCTH, HEY-
MEM RO IONHOTO DPa3feNeHHMsA, JAA BSafal ¢ WIBECTHHME
sexminaamn p u D. Kavecrso R (4, T) axropumva 4 mua
nannoll sagatm T GRI0 ompefenemo Kak MaTeMaTHIeCKoe
OXB@HEE OTHOCHTENFHOTG 4YHCHa OMRGOK HAa BKAAMeHe
mocte o6yTenms Ha ofyvaomed mOCTEOBATENLHOCTR Ji68: 3
au }. Cupasemusa ciregywoman Teopena.

Teopena 6.1. Kauecmso nepcenmponnozo arzopumma 4 ¢
MHOZOKDAMHNY  NOSMODeRUeH  obyuaioweli nocaedosament-
Hocmu Oas sadany T ¢ gurcuposarnnnu D u py oyenusaemes
Hepasercmeon

R(A»T)<U_LT[%]‘

HoxasareuasecTno. [lokasarenscrso arolt Teope-
MH OCHOBHBA®TCA HA JOKA3aHHOM B § 7 yTRepienun o me-
CMOTIEHHOCTA ONEHOK, MOMYIEHHNX ¢ IOMOME HpPONOLYDH
¢CKONB3AMEE KORTPONL). [l09TOMY BMECTO ONEHKE KauecT-
Ba HaM JXOCTATOTHO ONEHHTL MATOMATHTECKO® OKEfAHHE
HACTOTH OMuGOK DD CKOME3AmEM KomTpome. lIpm croms-
8AMleM KOMTDPON® H3 06YMAOMeH MOCJefOBATENBHOCTH BE-
ABIACTCA OJHA 9JEMEHT, HA OCTABIIGHCH YACTE UPOBOLETCS
00yseHo, CTPORTCA pemiaioNes MPARANO W 3aTer mpPORE-
PACTCA KJIACCHYMKANNUA BHUICEHHOrO DIEMEHTA BTEM pe-
MAOMEM HPABRIOM. JTA ONEPANHA HPONEAHBACTCH C Ka-
MM 9HEMeHTOM.]
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Ecnm upn mcmonnsoBammm moaHofl ofydaomed moeme-
JIOBATENEHOCTH B XOf¢ 0GYYeHmsA NepCcenTPOR BCeIAAa mpa-
BUJBHO OINO3HAET BNEMEHT &y, T. . HE OAHO HCUDPABIGHES
HE NPOHNCXOANT HPA OPOCMOTPe In, TO paboTa anroparma
Ha TOCHE[OBATEJIBHOCTH, W3 KOTOPOH dIeMeHT T BEJENeH,
HE9eM He OTIMYaerca oT ofiyieHmA mo moamodi moclXemona-
TeabRocTA. CiTefloBAaTeXBHO, BTOT BJeMEHT GYNeT HPaBHEIBHO
onosxad mpm Koutpode. Takmm ofpasoM, Tmcao ommGowEo
ONO3HAHHLIX B/IeMENTOB HPH CKOJNB3MIMEM KONTpoJle He Npe-
BOCXOEHT IHCTO [, TAKHX BIEMEHTOB, HA KOTODHX TNpOHC-
XOm4T XO0Th OfHG WCHDaBieHhe HPHE O6YUeHENM 0O LONHOMR
mocrefoBatenshocTa. B cmolo owepenp ofmee umeno mc-
npaBlenEH, corinacHo Teopeme Hopuxosa, He mpemocxommr

BEIHMIAHBL
)2 ]
=
[ 5

<31

Py

a 3HAYMT, M

Urak, pug moGoli ofysaomed mocnenoBaTeqbHOCTE MHCIO

D
omrEfor NPE CKONLAANIEM KOHTDOJNE HO MPeBOCXOXHT [—P“ ]
0

CrepoBaTeNbHO, MATEMaTRTECKO® OKENAHS TACTOTEI OINH-
GoK B 8TOM CIy7ae OLNEHABAGTCA
1 D
R(4, T)<-————-[—].
[EERT

Teopema pokasaHa.

Teopema MojeT GLITH HECKOZBKO yemieHa. PaccMoTpmM
BHIYKANe ofoxouxke K, m K, Touer ms oBygatomeii] mocre-
Z0BATeNBHOCTE [IHRH [, UPHHATEHAMEX COOTBETCTBOHHO
nepBoMy M Bropomy KiaccaM. Ofosmasmm wepes

D
iy
[
et
MaTeMaTHIeCK0o, OKEZAHNE. OTHONIGHHR p_" rre D;—pma-
AN

Merp Muoxmecrs Ky m K;, a p,— DACCTOAHMe MeWLy HEMH.
Ilo cymecTsy, He MeHAA AOKASATENBCTBA, yOerkaeMca, 9TO

RATI <5
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Amanorwmue YTBEPIKACHAA COpPAaBeANUBH U JIA He-
HOTOPLIX APYruX (Ho He A mo6mx!) aaropurmon oocTpoe-
BUA DasgelsINell TAIOPIIOCKOCTH, OCHOBAHHBIX HA M-
HEMABANWE IMIAPHYEeCKOrD Pucka, B 9acTROCTH, IAH Me-
Toxa o6obmennoro mopTpera (cu. rmasy XIV).

DHoxasannoe specs yraepmaenue UOKABHBAGT, UT0 2P~
exTuBHOCTS o0ydennn TeM Bme, 4eM Goxsme OTHOCHTEN b-
HOe paccronnue MeAY KIaccaMH.

Pacerorpum TeuepL fBa mopupocrpamcrsa E; m £, uc-
Xopmoro upocrpanctsa k. Ilycrs B oTEX mommpocTpamcraax
O0YHaIOmas  HOCAEA0BATONREOCTE  MOMeT  GaiTD pasjieniena
D&y

5

THENOPLIOCKOCTEI0 B, KPOME TOr0, OTHOMIGNAA mon-

YHAHEHL C}[el]ylomeMy HEePaBeHCTRY:
D E) DA ()
[Fer]> [

Coriracao Teopeme, xavecTso pemrenus 3aaTA B HepBOM
TORUPOCTPAECTEE OLEHABRETCH BOIMTIHHON

1 [DEY
£{dg, T)<m[?z(T:)] ,

B TO BpeMA KaK HawecTBO pPemeHHA Bo BTOPOM — Bejm-
YEHOH

. 1Dt
R 1) <ir [ ]

TMockonbky EEKakEX WEHX cpesemuii o KavecTse pemai-
MEX OpABEN EeT, TO, OWEBMAHO, CIGAYeT NDEANOTECTS To

TPaBHIO, [IA KOTOPOTO OTHOMIEHHE ?((g)) Menbme.§
Tarum o6pasoM, KpuTepuii ?((5)) TO3BOJACT OleHH-

BATH KadeCTBO HOAUPOCTPAHCTE UPHM LOCTPOSHUH IHHOHHHX
ﬁemamnmx npaswr. Ha npakraxe e mombaomatsca srime
PETOPHEM TPYHHO: KaK IPABHJIO, HaM He m: -
iy Dy B p 3BECTHE BEJIH

OLETHO, MOKHO UX OHOHHTh 00 BHEOPKe W CLIOMOMBIO
COOTBETCTEYIONHX ONEHOK BLIAHCIATH KRYECTBO Gm;(npocr—
pamcrs. Onmako Takoli mpmes Oynmer yme sBpmCTHYeCcKmM.
Teopema 6.1 cupasegmusa me AAA oneHok meamima D (E)
®p (£}, a pua TOUANX UX BRavemmit,
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Xoremock Gl MOCTPOETE METOR, KOTOPHA IO3B0MAT 61
OmeHMBAaTH KadYecTBa MNONHPOCTPAHCTB He 10 BeJRIALAM
D (E) u p (E), a mo ux omeHKaM.

Taromy MeToAy GYAYT HOCBAINEHE! CHEXYIOMHEG mapar-
padu. B mmx Gyner LPHBENeH MeTof, MOBBONANMEHE o¢-
(eRTHBEO BHJGNATH OJKCTPEMAJIBHE® NOAUPOCTPAHCTBA.
OEako TWOROGHMEe AITOPHTMH PeINeRAA Bajia¥d OfyTerus
pacmosHaBanmio ofpasoB BOSMOMEHEI JNWMNIb B IOCTAHOBKE,
OTIEYHOA OT TOH, KOTOPYI ME DAcCMaTPMBANE [0 CHX IOP.

B sakaovenme sToro maparpada ofpaTnM RHEMAHHE
SHTATONA HA WHTGPECHYIO AHANONMIO, KOTOPAf MOCT 6T
mpoBefeHa MEMAY DPAcCMATPHEBAGMEIM  B8Ch, KPHTepHEM
YHOPAROYGHUA U XODOMO HBYUCHHHM B KAACCHIECKOM JUCK-
PHMAHAHTHOM aHalmae :HOHATHEM — paccTosmmeM Maxa-
aamobuea [62].

Ilycrs TpefyeTca HOCTPOMTE THNEPIWIOCKOCTD, pPasfe-
JAONYI0 MBa MHOMKeCTBa Bekropos {z} m {7}, kampoe u3
KOTODHX TOAYEHAETCS HOPMANBHOMY DAcHPefelieHyio ¢ ma-
PAMETPAME iy, = H [, 2 (KOBADHANEOHHMS MATPHOE PaB-
rw). Torpa, Kak ykasusazoch B raase III, onTemansueM
PemAnmuM UpaBmIoM (T. €. NPaBWIOM, MEEUMASHPYIOMEMS
BEPOATHOCTH OMHEGKE) ABIAeTCH JIMHGHHAA AMCKDEMEHAHT-
Hasa QYEKNEA.

Paccrosnme MaxamamoGuca

A% = (i, — )t 25 (g — jia) (6:8)

[O3BONAGT BHYHCAETH BEPOATHOCTh UPABHABHOM KIACCH-
¢uramuu ONTEMaJBHOLO Delrajoliero HpaBlIa

0

L T aoofd).

P 2n

Je— e

TeomerprueckE paccronanme Maxanawofmca Bupamaer or1-
THomenme DAcCTOAHEA Me}Y MaTeMaTHIeCKEMH OMUaHUA-
MI BOKTODOB ABYX PAsIHMUHELX KJIaCCOB K AMCUEPCHA Be-
JMUMEN  OPOGKLME BeKTOPOB KAMKMIOTO kKiacca Ha HAaOpaB-
NANMEA BeKTOP pasfAexsiolelf TENepIIOCKOCTH:

At Db M2 6.9

ot

§ 10, YIOPANOYRHUE IO MIAPHYECKEM OUEHKAM 139

Crpykrypa paccrosmms MaxanamoGmca (6.8), (6.9)
OUeHb HAUOMWHAET CTPYKTYDPY DaHee MCCIEJOBAHHOTO OTHO-
menusn

o
V=7

W paccrosmme Maxsiamofuca n wmcao V xapaxrepu-
8YIT P3AEMHOS DACHONOMEEHe MHOKECTB € NOMOIIBI
OTHOCHTENBHOTO DACCTOAHMA. B mepBoM ciygae sTo oTHOCH-
TeNBHO® DACCTOAHEE MKy (HOHTPAMHEY MEOMKECTB, BO
BTOPOM  CJAY9ae -— OTHOCUTENBHO®  PaCCTOREEE MEXTY
BHOYKANME 0GONOYKAMY HeMepECceKalomUXCA MHOMECTS.

Ofaako, B OTNAYMG OT X8PAKTEDHCTHRE (PRSIETAMOCTI
Maxanamobmca, XapakTepECTmKa V ¢ yMeHBIIGHWEM pas-
MOPHOCTII IPOCTPARCTBA MOMET PACTH, a BMECTe ¢ HEM (COI-
WACHO TEOpeMe) PACTeT M ONEHKA MATEMATHIECKOTO ORHEMA-
HEA BSPOATEOCTH UPaBENBHOR KIaccuuKammu ¢ MOMOMBIO
IANepHAOCKOCTH, HOcTPOeRHOE mo BHGopke QmKCApOBaR-
moro ofbema.

Xapaktepnctaka pasgenmmoctd Maxanamobuca yMenbma-
ercA ¢ YMeHBUIOHHEM DA3MODHOCTH IPOCTPANCTBA H BMECT®
¢ Hell YMeHRAeTCH BEPOATHOCTh NDPABRABHON KIACCH-
(ERANEE C TMOMONIBI0 ONTEMANBEOTO B 3TOM TOANPOCTDPAHCT-
Be IWHeHHOro pemralom[ero OpaBmiIa.

SameruM, wro paccrosmme Maxamamofmca xapaxreps-
8YeT HIDKHIOI OHEHRY KavecTBa peINANero NPABHIA, HO-
CTpOeHHOT0 Ho BHOGODKaM (EKCEpOBaHHOrO 06BeMa, a WHC-
70 V — BepXHIOI ONPHKY 9Toro Kagecrsa. To, wTo omemkm
o cpoeft CTPYHTYpe GNHBKM, CBEmeTeIBCTBYeT 06 sddex-
THBHOCTH HOJYICHHOTO KDETEDHA ONTHMHEBAIUM.

§ 10, ¥Ynopanoevense no sMURpPHIECKAM OmEHKAM
OTHOCHTENBHOr0 PACCTOSHAA H 3aflaT8 MURHMABALHE
Cy¥MAPHOTO pPHEKA

B »ToM maparpade MH paccMOTDEM IOCTAHOBKY 3ajatm
ofyueEns pacmoamaBanmic o6pasoB, KOTOpas OTHMUAETCS
OT paccMaTpEBaeMolf o CHX IOp, MO KOTOPaAm A MHOIHX
CHyyaes, BCTPEYAIONMNCH HA UPAKTAKE, MOMOT OKAIATHOS
Gonee ecrecteemmolf. J(na oTok mocTaHOBKE Bajawm GymyT
DOCTPOGHB HOKOTODHE ANPHODH YIOPAZOYGHELHE KAACCH
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PeMAIONuX NPaBWI X TPEMEHEH METOX YIODAROIeHHON ME-
HEMHU3aNER DPHECKA.

Hrak, mo cax mop mcchemoBazach NOCTaHOBKA 3ajail
ofysenns pacnosmaBaEEmI 06pasoB, COMIACHO KOTOPOR B
RIacce XapakrepEcTEieckmx ¢ymxmmi F (z, o) ByxEO
GrTo HaBiTH (YHKNEM, NOCTABISIOIIYI0 MAHAMYM (YHKIHO-
HARY

Pla)=f(o — F(z, o)) dP (z, ),

ecim QyExnua P (w, ¥) HemspecTHa, HO 3aTO JaHa CAydaif-
HaA W HedaBHcEMas BHGopka map (ofyvammas mocienora-
TeJBHOCTE)

Ty @15 « - 5 Tp@p-

Beawmamsa o morda Gnire pama auo Hymlo, Juo efmAmme.

QcoferroCTs paccMaTpMBaeMol BieCh HOCTAROBKH [co-
CTOET B TOM, UTO WapsAy ¢ ofydamied IOCHeN0BATEqBHO-
CTHI0 38[[a€TCA BHOOPKAa BOKTOPOB

o, 5,
xoTopyio Gymem maswiBaTh palouell ewbopkoil. PaGosaa BH-
Gopxa momywena w3 BHGopxE map, HaliiemEoH mpm caydai-
HHX ¥ WeSABUCHMKX HCOHTRHAAX, COMMacHO pacupefele-
mo P (r, o

25,01, . Tp,0p-

(a3 aroii BrGopKE map OT6EPAOTCA TOIBKO BAEMOHTH z*,
SIeMeHTH ¥ CIMTATCA HEMIBECTHEIME). 3ajaia COCTOHT
B TOM, ITOGH, MCHONB3YA 0GYIAOMYI IOCIE/0BATENbHOCT
% pafouyio BuGopKY, HAKTE B KI4CCe XapaKTePHCTEUECKEX
$yrkunii F (z, @) Takyo QYEKOEI, KOTOpafx MREAMESH-
posaxa 661 $yERUEMORAT

4

Poa(@) = D) (o — F (2", o))"

=g

Takmm o6pasoM, PasHERA B TOCTAHOBKAX COCTOHT B TOM,
aro B ofuoM caygae rpebyerca maiire Qyuknmo F(z, a),
MEHEMASAPYOMYIO CPelBRi PHCK, a B RPYTOM crydaelmmer-
ca QYRKOEA, MAEBMUBUDYIOHAS CYMMapHHHA DHCK KIacCH-
¢ukanmu snemenTos pafovelt BHOOPKE.

§ 10. YIIOPA/IOYEHAL N0 BMIIMPAYRCKUM OLEHKAM 14

Ecay Bama mexs cocvoMT B TOM, wTofu kaaccmdmmmpo-
BaTh REKOTOPHE BEKTODH (A He B TOM, ¥To6H malita ofmes
pemarpmes mpasmao!), mpefnaraeMas MOCTARHOBKA K@KTCS
Gomes pasyMHoi.

Wrak, Gymem pemart 3afady ofyTeEms pacHosHAaBAHKIO
06pa3oB B MOCTAHOBKE, KOTOPaA TPEHYET ¢ MOMOMIBIO TPABMI
%3 Kaacca S MUEAMABAPOBATH CYMMADHHY PECK Ha »ieMeH-
Tax paGovedl BHOGOPKHE.

B aToit mocraHOBKe 2agawn 06yIHEA PACHOAHABAKEIO 06~
DasoB TaKme Gy/eM PasnEYaTh 7BA BAPHAHTA NOCTRHOBOK —
IIeTePMUHHECTCKYIO B CTOXACTHICCKYIO. JeTepDMEEHECTCKAS 10~
CTAHOBKA NPEANONATaeT, 9TO pelialoiiee pasmio F (z, a)
RoMKHO 6HTH BHGparo W3 upasmi, GeaommGouEo paspensio-
HIEX MHOECTBO BEKTODOB IEPBOTO M BTOPOTO KIAcCOB 00y-
"alome#t mocrepopareasHocTH. (CroxacTHiecKas IOCTAHOB-
Ka UPAANONAraeT, 4Te Moker OhTh BHOGPaHO IpaBETO, He
obasaTensno Ge3ommbodUHo fedAmEe SIEMEHTH ofyTanmeit
TOCTEROBATETBHOCTH.

aMeTaTeEHAA OCOGOHHOCTD 3ajaTH MHHMMEBAIE CYM-
MApPHOro PHCKA COCTORT B TOM, 4TO MOMHO CIBTATh, UTO O
Havala 0GYIemms (N0 HAYANA NIOMCKA PemIalMero IpaBMIa)
MuOecTBO F (2,"0) pachafaeTcd Ha KORGYNO® YACAO KIACCOR
SKBHBAJICHTHHIX C TOUKE 3penms ofydaromeld m paSoded BE-
6OpOR padNeATOMUX IENEPIIAOCKOCTEH (3KBEBAIGHTHBIMI
DagfeAOMAME THISPIIOCKOCTAMA HAdHBAITCA TEUEPIIOC-
KOCTH, OfMHAKOBO DA3[eNANINEe oIeMeHTH ofyJaomeid X
paboueii "BuGopox).

OTPYIHO HOHATH, UTO YHCIO KIACCOB OKBEBANEHTHHIX
DasmeNAOMAX TANEPILIOCKOCTef AnA [ BEKTOPOB COBIAJAOT
¢ "HCAOM CHOCOGOR paajeleNmA [ BEKTODOB B ONOHHBASTCA
BONAIEEON

om1)

19 —5r

(RN

T _m — pAsMepHOCT UPOCTPARHCTRA.
B mamen cnytas TMCI0 KIACCOB DKBWBANOHTHEX THID-
TAOCKOCTell OIPHMBAGTCA BONHIMHON

4 pm
L o

rae I — puwmEa  ofywaomed, a p — paboveli pHGopok.
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B panemeifimeM AA yOpOIReHBA BHKIAKOK GYAEM CIMTATE, 9TO
pamBe ofyualomelf = pabouedt BHIGOPOK paREH, T. e.
p=1

Hrax, nyrs nesa BuGopka pummn 20

L R T S TR 1)

COCTOAMAA &3 BEKTOPOB ¥, UPMHEAIeRAMEX 0fydatomes xo-
cnefoaTenbrocTH M paoueit uGopke. Ompepemum gEamerp
»Tolf BHGOpKE Kak HauGolbllee DacCTOAHHE MEKAY ee dlle-
MeHTaMI

5 |'

YmopagodEm Temeph RAAce NMHEHHHX peMaoiEX Ipa-
BN N0 cXepyomeMy uvpuanmmy. K mepsomy kmaccy Sy
OTHECEM TAKMe DeMAIONHe NPaBmia, A KOTOPHX BHLION-
HACTCA PaABEHCTB)

D
[49’] =1

Ife p — PacCToAHMe OT THHEPIIOCKOCTH o Omummalimed ns
TOMeK pasReNseMmX MEOxecrB. I kumaccy S; — Te rmmep-
OJXOCKOCTH, AJA KOTOPHX

[4P’]<t'

3aMeTHM, UTO YHODSNOYGHEE DENIAIONIEX HpPaBHA IPOBO-
IOETCA U0 WABeCTHHM 3mavenmmaM z; {1 < i< 2), no Ges
y9era COOTBETCTBYOMAX SHATCHHH ;.

CopaBefamBsl CHeLyMINAe JBE TEOPEeMH.

Teopema 6.2. Bepoamuocmb mozo, wmo zoma 6w dis
00H020 pewanujeso npasusa ua Sy uacmomyt owubox Ha oby-
warowelr & paboued ew60prAT omkAoKaMcs Gosee uwem HA e,
He npesocxodum

D = max |z —
i

d
P <458l poun, (6.40)

ede
d=min+2.n+1),

n — pasmeprociio npoCMpParcmea.
Teopema 6.3. Beposmuocme modo, wmoe naidemcs pewaio-
wee npasuso us 84, Gesowubouro deasuyee obynaioyyo enbop-

§ 10, VIOPANIOYEHHE 10 OMIMPEYECHUM OLEHKAM {43

Ky u owubawupeecs na paboueii ¢ wacmomol, npesoczodaige e,
MeHbliue

21t
P15 & (6.11)

20e

d=min(¢t 42, n+1).

Hoxasareabcrso. Ynmero pasnmimsix paabme-
BR# BHOOPKH &, . . . , %3y C HOMOIIBIO MPABAI K3 §; KOHOTHO.
Obosravmm ero umcaom N;, 3HATEHEE KOTOPOr0 OMEHMM HE-
#e. Beposraocrs Toro, uro gua mrcmpomauHoro pemasome-
To Dpabuia 9acToTa omubox Ha ofywaiomedr m pabozeli Bh-
Goprax yxxommres Golleo dWem Ha €, B YCHOBHAX TOOPEMS!
pasHa

]

Tae k mpoGeraeT BHAYCRHA, YNOBIETEOPAIMEE HepaBeu-
CTBY

et

3fech m — "mcdo omuGoK Ha moaHoit BuGopke, k — wmcao
omnfok Ha ofyTalolmel BHGOpKRe, m — k — umca0 omumbOK

Ha pafovel BmGopke, — OTWJIONEeHHe JacToT

omuGOK B ABYX moXyEHOGOpKaXx.
Kar moxasaso » mpmromesmu k raane X, upm moGom
0 <C m < 21 mMeer MecTo omeEKa

;‘n ‘ cill;fm
> £ Se-ai-D),
o<

2

ITostomy sepoarsocrs P (&) Toro, uro xota GH AaA ofHOro
PeIaimero upasmia 3 §; IACTOTH OMEGOK YKIOHATCS 6o-
Jlee TeM Ha £, ONOHEBAGTOH BeXEIHHOMR

P () < 3N, e-ert-n,
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Anamorwuso Aas TeopeMu 6.3 uokasmBaeTcs, 9ro s
$UKCAPOBANHOrO DeINAfoNIero upaBmIa BepOATHOCTE P Toro,
4ro Ha ofyTanomed nmocieRoBaTeaBHOCTH OMHEGOK He 6yner,
a Ha paouefi 9acToTa MX Iper3ofizer &, papmHa

n

Cl

b | Tm
P=1cn

npu-m > el,
i} npa m<Zel,

TAe m — Tucao omnbox ma moaHoeR BHGopxe. B cmoio oge-
Ppene

CF _@—m.. . —mt1) m !
c;';= A{FD <(1 21)

W COOTBETCTBEHHO HpH m > &l

m LA

C ! -
t (1 © ) < 3
— — = e B
o 3
Uﬂ
Torna sepoarmocts P (&) Toro, 9To maiiieTea pemaiompe
npaenao u3 S, GezomuGouno penailee o6yvanmyio BHGop~
Ky u omubalomeecs Ha pafodelt ¢ gacroroi, HPeROCXONAMCIT
&, OLEWHBAGTCA KAK
el

P& Npe .

717 MOKABATENECTBA TEOPEM OCTAGTCH ONERMTH umcio N.
Ono paBHO Wnoly pasbmenmii Touer BHEODKE . .., Zy

Ha ABa KJ1aCCa TAKHX, UTO PACCTOAHNE MEMGLY HX BRITYKIEIMY
D
ofonoukamu Goarime mam pasHO 2p; = —= (ycaosue I). Kak

Vi
I0KasaHo B IMane X, 8T0 YECIO He IPEBOCXOMIT

@yt
ms @) < 1,5 &L,

tie d — MAKCHMAJEHO® 9HMCIO TOYEK BHIOOPKM, ALA KOTOPHIX
amGoe pasbucHme Ha fBA KIaCCA YOBIETBODHT YCAOBHIO 1.
Ommernm, wro ecaum yemoswe | Bhmommsercst, To pas6uernc
34BOJOMO  OCYNIECTBMMO G IOMONILIO  CHIEPIIOCKOCTI;
modToMy saBefioMmo d < n -1, Tae n pasMepmocTE mpocT-
pamcTRa.

§ 10. YIOPANOUEHNE NO OMIHPHUECKAM OLIHTAM 145

Ifyers 1eneps gano & rovex Ty, 2y u T T —
beeey T
BCEBOBMOXCUEIe PaBGHEHNA ITHX TOYOK Ha nBa Kaacca; p (7y)—

DACCTOAHME MEMAY BHIYKIBIME ofonoTKaME KIaccon opn
pasbuennm T,

Tor daxr, aro ycronue I sumonusercn Mg Beasoro T,
MO0 3amHMCaTh Tak: '

minp (7;) > 20,.

Torga wnero d ne OPEBOCXOJUT MARCUMATLEOR THCIO & k<
<n 1), upm KOTOPOM eme BHNONHAETCA HeDABEHCTBO:

I(k) = max minp (T)>2p = (6.12)
ENN—
|2 < D/2.
U3 coobpasenns CHMMETPUE ACHO, 970
I{k) = max minp(Ty),
Hipeory Xy
| 2] << D2
JOCTHTA8TOH, KOTKA Zy, - . . , &y PACHOAATAIOTCA B BepuAEax

HPaBHABHOTO (k—1)-MepHoro CHMIJIEKCA, BOUCAHHEOTO B Inap
pamuyca Dk/2, a T — pasbmenme ma gza TOACEMIIgKCA paa-
MOPHOCTH <~ — { us woramix & mapa mogcmMmiexca pasmep-

k—1 k—3
7 B 7 A meverHnx k. Ipm aroM myrem sme-

MEHTAPHHX DacYeTOB MOMeT GHTh Halijeno, 4ro

HOCTH

BIA yeTHeIX k,

(6.13)
AAA HeweTHMX & > 1.
Hawuman ¢ k> 2, AT Beex k enpaseganso
I <D—At . (6.14)

7
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Ha (6.12) m (6.14) caemyer, 9To r HO UPEBOCKONUT BOIMIHHEL

a<lt 4 2. {6.15)
OxoHYaTensuo, yIOTHDAA, IT0 pasbmeHUe OCYMECTBIABTCA
TENEPINIOCKOCTHIO, HMeeM

d< min (H-z, n4 1) (6.46)

B COOTBRTCTBOHHO
ld
N<15 4.

Onenxa Beaumawast N 3aBepmaeT JI0Ka3aTeNLCTRO 0Bemx
T0peM.

At TE€OPEeMbl NAIOT BO3MOKHOCTH BRIMUCIATH KOBOPHTEAb~
HEIG HHTEPBAJTH ONMEHOK KawecTBa NpaBAia Klacca S, mHpH
pellennn 3ajaum o6yueHEA pacmosEaBanmio o6pasos B ofmel
NeTePMARECTCKOR IOCTAHOBKE.

ITpmpapumban upassie wact (6.10) u (6.41) k Bermvmme
1 X paspemad COOTBETCTBYKIUS YPAaBHOHEA OTHOCHTCILHO
e, HaligeM

£—2 Vd(anl—lndl+i)—lnT]/5 647
Ans ofimero caysas &
¢ = pdln2i—ln dl+ 1) —Inwi2 6.18)

I [leTePMIEHCTCROTO ciydad. B dopmymax (6.17) x (6.18)
d paBEO MEHHMAJNBHOMY BHATEHWIO ABYX Besmwun: n + 1 @
[%] R

Tarmm ofpasoM, ¢ BepoaTHOCTHI0 1 — 7 Mia BCeX pe-

mawomex opasui F (z, «) wracca S; COPaBeIEEN COOTHO-
meHAA

P (@) < Pouna) 2 |/ ZRE=TIFDawR (4 4

npu pemenmm 3ajavm B ofmed mOCTAHOBKe X

d(in—Ind+)—lan2
1

P<2 (6.20)

B J6TePMRHECTCKOR MOCTAHOBKE.

+

§ 1. OB ONTHMAJIPHON COBOKYHHOCTH IPUZHAKOB 147

Cymectsopanme omemox (6.49) m (6.20) mossommer
TOCTPORTL ¥ YHOPAACYEHAYI0 NUPONEAYPY MMHEMESALHIK
pHECKa.

I perepummHCTCROS IOCTAROBKE 335293 COCTONT B TOM,
9rofH TaK OTHECTH BAEMeHTH paGoweli BGOPKH X_mep-
BOMY B BTODOMY KaaccaM, 9TOGH, BO-TePBHX, pasfemenme
MHOMKOCTBA BEKTOPOB IEPBOI'0 M BTOPOTO KXIACCOB, CO-
CTOANEX H3 5ieMeHTOB ofywalmedl m pafotelf mocuenoBa-
TeIBROCTeH, GHII0 BOIMGIKHO, a BO-BTOPMX, DACCTOAHH® Me-
IKIY BHOYKIBME 060J0UKAMU 06BeNUEeRHbIX MHOMKECTB G-
710 63 MaKCEMANBHHM (00 CPAaBIEHWIO C APYIEME BAPHAHTA-
MH DaspeienEa paGoucH BHOOPKHE Ra fBa Kiacca). [Ipa arom
KaueCTRO HONYYeHHOTO DEIMAlONerc IPABMIA ONEHEBAETCH
¢ moMompio ¢ynrKimonana (6.20).

B ofmem ciyvac IpOBOANTCH HHIEKCANES Ie TOABKO Da-
Gouell BUGOPKM, HO W NEPEMEAGKCANAS BIEMEHTOB 06yTato-
me# mocaenoBaTeNbHOCTH, IIPH 5TOM KOMMYECTRO MePEeRHOK-
CHPOBRHHKIX BEKTOPOE 3afa6T THCIO OWAGOTHKX KIaccHpH-
Kanmit Matepmana oyvenma. 3aga¥a COCTOMT B TOM, WTOGH
TaX HHAGKCHPOBATH Pab0uyio BHGODKY ¥ IepeHEASKCHDOBATE
06YHa0Mylo OCHENOBATENFIOCT:, YTOGH MEHWMEBHPOBATH
$ynxnuoman (6.19).

§ 11. O muope onrmyaIbHOM COBOKYNHOCTR NPHIHAKOR

Coofpamenus mpegsgymero maparpada ykasBamT Ha
10, 9TO IPE NOCTPOSRWE KOHEUHO-ONTHMANBHKX DEmAIOHAX
UPaBUI CJIYeT YIUTHBATL HE TOABKO YHCIO OMHEGOK Ha
06yuaImel OCAEROBATENBHOCTE M PasMEPHOCTh BHGUpae-
MOT0 MOXGPOCTPAHCTEA, HO H OTHOCHTENBHO® PACCTOAHM® Me-
Y OPOSKIEAMU KIacCOB HA IOAIPOCTPAHCTEO.

Jlnsa Toro TrobH yuects Bee BTE ocobeHHOCTH, PaceMoT-
PEM_ABYXCTYHNOHUATYI0 CXeMy YHODAZOYGHHA KIACCA Demaio-
mex mpasmi. IIycrs cuavaiia sajama PaHMEPOBKA CECTOME
npmsrakor. Hax u pauee, pasofseM kiacc S ammeHEnx pe-
WAnEIX OPABET Ha BIOMEHHLIS NONKIACCH S; TaK, TTo0 B
mopkrace §; TONAJAOT LPAaBHNA, HCUONGAYIOMAS TONBKO
UePBH6 i OPESHAKOB, T. ©. paGoTamue B HONIPOCTpaH-
crteo E,.

PacoMoTpnM cHAYaNa 3amavy I AeTepPMEBMCTCKON IOCTA-
nopke. IlycTs maua ofyvanman Bubopka zy,. .., ;. Aaro-
PHETMEl IEPBOTO YPOBHA, MCHOA53YA YHOPALOUCHHL TOHCK,
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BHGEPYT KaxkAH#E B cBoeM Kiacce S u3 wucaa Geaomnonax
pemaromux npaBma mpasmao F(z, o) (ecam oHo ecTB) ¢ Mak-
camanbuEM p. IIponeaypa BTOPOTO YPOBHA 0/KEA BROpPATh
HAMTYUIIee M3 UDEJJIOKEHEHX NePBLIM YPOBREM Demalomux
npaBmia.

Temeps eCcTeCTBEHHO NPHHATH B KATCCTBe KPHTSPHEA BHGO-
Pa BeNMIARY NOBEPATEABHOTO MHTOPBalIa

d(B) (In2t —nd(E) + 1) — In 2
2B ,( PADZIWE g o)
e

(5

D) .
miu(#@—{-z,t«l—i).

3pecy rax mexmuuna D (E;) , tak m p (E)) saeucar ot mop-
npoctparctBa Ey, HOCKONLKY M PACCTOAHN® MENLY BWIYK-
ABME  0GONOUKAME KJNACCOB M HX JUAMETPH HBMOHMIOTCA
HPE TPOEKTHPOBAHEA B MOATPOCTpaHcTRO. IIpomenypa BTo-
POTO YDOBEA HOJKHA BHODATH TO pPelaiomee HPaBEIQ H3
KA NPEJICKeHHNX TOPREM YPOBHEM, JJIA KOTOPOTO OIeH-
Ka (6.20") muARMaTbHA.

Onenka pgopeprTemsHoro maTepnaxa (6.20°) memaercs,
BoofIle TOBODA, He MOHOTOHHO C DOCTOM DA3MePHOCTH KOX-
npocrpancrsa. IlosTomy emfpammoe mnpomexypoi BToporo
YPOBHA HOXUPOCTPAHCYBO MOMET CONEDHKATh OONLHIS HpH-
BHAKOB, WeM MEHEMANBHO Neo(XORMMO AfA pasfeleHums
KIaCeOB .

OnmcarBas OpomeAypa SKBHBANEHTHA YIOPALOICHHOMY
TOMCKY MPH OAHOCTYNEHIATOM YHOPAZCICHHAM, ONDEKeICHEOM
CHOYIOIIEM 06PasoM.

K nepsomy xamaccy ormecarca amfo Bee Te pemapomye’
npasmia, KOTOPHe NMGO UPOESBOAAT DasfeXieHdme B IOAOPO-
CTPAHCTBe, 3ANAHEOM HEPBHM IPHIHAKOM, AHGO Tak@e, Ko-
TOPHIE XaDAKTEPHIYIOTCA THCKOM

w([ZET Lo s pa) <
min’ m +2,i < 2.
Ho BropoMy KIaccy OTHOCATCA pasiie/A0Mue THIEPHIOCKO-

¢tH, KoTOpHe nubo NPOMBBONAT pasjelNenne B[ mopmpocrt-
DAHCTBE, JANAHHOM  IepBHME ABYMA  OPABHAKAMH, ubo

§ 1. OB ONTUMAJNRHOR COBOKYIIHOCTH IIPHIHAKOB {49

XapaKTepPH3YITCA THCAOM

T Dy
mm([Tp’(T.)'] +2, i+1) <3
AT

Wnave ropops, k¥ d-My Ruaccy oTHOCATCH TaKme ramep-

IUIOCKOCTH, AJIA KOTOPHX MAHEMYM [BYX BeMIAH DaBeH d,
T. .

min (i+1, [Ep',i} + 2)

B ofime#t mocranoske ne Tpefiyercs, 4rofL BHOHpaemoe
upasuno Gen0 GeaownbounbM Ha MaTepuane obywatomeit mo-
caegopatensuocts. O60smaumy Poyy (@) wacTory ommbor ma
Matepwaie ofywemun gusr pematomero mpasuaa F (z, a).
Ityere mparmna {F (z, o)) MOCTABAAIOT; MUEHMYM Poer (2t)
B wopkaacce S;. llpowenypa sricmero ypomms BEIOHpaeT
Hawryumee npasmao us {F (z, @)} mo xpmrepmo

B0 = Pra(e) + 2 )/ TTZREI=0 g

B o ciiysae, Korjla anpuopnas PamKupOBKa HpRAHA KO
He 33jjaHa, YUOPAZOYeNHe Kiacca JNHACHHNX NPABMN MPOR3-
BOAHTCA IO CNEAYIOMeEMY IPaBHIAY: K (-My KIaccy OTHOCATCS
TRNEPIVIOCKOCTH, 3afaBEEe B MOXOPOCTpaHCTSe £; pasmep-
HOCTH M. .

B cilysae [eTePMUBRCTCKOl OCTAOBKE 3afA4M 2nropUT-
MLl IEPBOTO YPOBRA BMGHPANT Kakasi B CBoeM Kaacce pe-
laKmee OPABmIo, KOTOPOe NPABHIBHO KIacCHPAIEpyer
MaTepUall 0GYIeHMs (ECMH TAKOR ECTH) I IPH HTOM JOCTABIAET
MaKCEMyM Beaminmue p (E)).

AJNTOPATM BHCIETo YpoBHA BHGUpaET W3 Tucaa npesEo-
FKEHHEHX QNTOPATMAME NEPBOTG YPOBHA TaKOB DelNAIOHIe0
IPaBmiIo, AAA KOTOPOTO MHHEMANBHA BOJIMYAHA

21
d|(lna+1)—ln 2 gy

K(@=2 ;

(6.207

Tjie

] 42 mt1)
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B ofmeM caydae alrOPETMH H6PBOTO YPOBHA AeHCTBYIOT
TAK, KaK 3TO GHMIO ONHCAHO, B KOHE® HPEeXWIYIIero Ia-
parpada, a Ea BTopoM ypopme BHGOP TPOBORUTCA MO KpE-
TEPHI0

@(n2l—lnd+1)—nw5+InCq
K (1) = Poun (i) + z]/ —T .

IpE HCHOABBOBAHMM HEKOTOPHX AINTOPUTMOB UOCTPOCHEA
JMEEAREX DasfelANIHX TIHOepmiockocTedl (B wacTmocTH,
SATOPHTMOB MeTORA 060GHIEHHOTO TWOPTPeTa) MOMHO BBECTH
TaKOH cIOCOS YIOPA/IOYEHHA, DPA KOTOPOM HOCTHTaeTch Go-
Jlee THyGOKME TapaHTUPOBAHHHE MEREMYM.

Vpea storo cnocofa YmOPAROUYEHHA CBA3AHA € TeM, 9TO
B fopmyne (6.49°) n MoHO HOREMATH He Kak PasMepHOCTL
KOODAMHATHOTO NPOCTPAHCTBA, & KAK DA3MEPHOCTD JAHMmeH-
HOH 0fONOYKE MHOMOCTEA BeKTOpoB ofyualomed paGoweit
Buboprn. PasmepHocTh Ke NuReHHOl ofo0iMouKE BOKTOpOB
MOKET OK&3aThCA Melbllle PasMepHOCTH KOODEZEHATHOIO IIPO-
crpancTsa. 1103TOMy DpH BDefeHHN NOPAAKA B KIACCe JNH-
HeHHHX DeIIaloNEX DPABHI MOKHO YIeCTh 5T 0GCTORTEND-
CTBO.

PaccmorpEM creayomuit cmocof yumopsgouenwa: K d-My
KIACCy OTHeCeM To IPABHAA, A KOTOPLX BHIONHASTCA Pa-
BEHCTBO

mm([%] 12 m, hiri) =4,

T. & MHHUMYM TPeX BeJNINE papes d. 37eck cuMBoX h ompe-
NeNAeT MAHEMAABHOS UHCIO BEKTOPOB ofywapmedt mocieno-
BATENBHOCTH, IO KOTOPHM DACKIAJkiBAeTCA BOKTOP HANPAB-
JAIOIHX KOCHHYCOB pasne]m[omeﬁ TROePIIOCKOCTH.

IIpn TaroM cI0COGe YIOPANOYSHAA ONEHKA KaTecTsa BH-
6PAHEOTO PeIaloInero UPasujla TAKKEe ONPENNROTCH KPHTE-
pusamm (6.19), (6.20).

HUrax, paccMoTpeHo TpPH cmocoBa YHOPAZOUERHA Kiacca
nmnefinpx pemanmux npasma. Kamaull cregynomui cmocot
HO3BOJN XOCTHYH, Boobme ropops, Golee rayGoxore rapan-
THPOBAHHOI'O MHEUMYMa. BTO TPOACXCAUA0 33 C¥er TOTO,
9T0 PASKSAAIIAS MMHOPIIOCKOCTS CTPORIACH He B HCXOTHOM
IPOCTPAHCTBe NPEBHAKOB, & B HEKOTOPOM erc HOAUDOCTpam-
©TB8, 06IANAONMEM JKCTPeMAJBLNLME CBOXCTBAME.

§ 12, AJIFOPHTMH MHHAMHIALUYN CYMMAPHON'O PHCKA  {5(

Tarxum 06pasoM, 0Ka3anoch, Y10 UOHHTKA NOCTPOHTH MO
Bufopke QuUKCApOBAHHOrO 0fBEMA HAWIYGmee pelialomes
TIPaBEI0 NPMBONHT K BHOOPY TOFe MIM kBoro Hafopa opmana-
KOB M3 (QHKCHDOBRNIIONO MHOIKECTBA HPHBHAKOR U IOCTPOe-
HHDO B IIPOCTPAHCTBe RHOPAHHHX HPU3HAKOB pasfelidwomei
THIEPIAOCKOCTH.

Hacro MEOMeCTBO 0TOGPANHKIX NPAZHAKOB HABLIBANT HH-
dopmarusurm maGopom mpmsHakos. «MBEQopMATEBEOCTEY
groro Habopa Mosxer GbTh ONEHEHAZ WHCIOM, PABHEIM MEHE-
ManpEO# Bemmumme xpmrepua (6.19'), xoropam pocrmraetcs
& IPOCTPAHCTBe JTAX OPHBHAKOB. MOMHO OHPHHBATH (BRIATY
K@KAOCO IPH3HAKA B MHQOPMATHBHOCTE HaBopa UPE3HAKOR
KaK Pa’HOCTh MLy BeAniuHoil oueHxy HaGopa NPHIHAKOB,
U3 KOTOPOTO MCKIIOTEN MaHHb# IpusHak, H nodopMaTHBEO-
cTbl0 Hafopa NpPUBHAKOB.

Ommaxo, BeposTHO, HOHATHe ¢HE@OpPMATHBHOCTS Hafopa
OpPE3NAKOBY WH  (MEGOPMATHBHOCTS [AHHOTO HpPUIHAKAY
me HeceT A0CTaToIHO rayfoxoro comepmamms. M sor mo-
emy:

1) momatse «uAGOPMATHBHOCTS NPOCTPAHCTBA OPUBHA-
KOB» 0NPEAeNALTCA Re CaMo o cefe, a B CBASM ¢ KOHKDPETEEIM
BJIFOPHTMOM ONO3HAHMS;

2) mudopmaTABHOCTD KaBopa OPRIHAKOB BABECHT OT KOHK-
perHOH ofydJalomei mOCI8fOBATENBHOCTH.

fcro, uto wemM Gompure 06weM BHOODKE, TeM GOIBMEM 6y-
per, Boobme rosops, mEdopMaTHBEME Hafop npmaEaror. TeMm
He MeHee MOKHO IPHBECTH OPHMePH 8ajav, KOTfa HHJopMa-
THBENA HAG0p UPHBHAKOB, HAJeHHHA HO BHOOPKe MeHb-
mero ofbema, m EAQOpMaTHBHHA Habop UpRaBAKOB, HAM-
MeBHHE mo ofyJalomieil HOCAeAOBATENBHOCTH BOALIIETo 06%5-
eMa, He WMIOT HH OJHOr0 OOMero BJeMeHTa.

§ 12. AnropuTubl ynepsmowensolf MuHMMHIAMEE
CYMMApHOIO pHCKA

Hrak, pexomenpanmm MeTofa YHODSAOYSHHOM MIIIMU3a-
TEH CYMMapHOTo PECKA COCTOAJIE B TOM, ITOGH TAK HHAOKCH-
posath ToURA pabodeil BHOOPKE ¥ BHOPaTh TaKoe HOALPO-
CTPAHCTBO MCXONEOrO MPOCTPAHCTBA, YTOOH JiA MOCTPOEHHON
paspendiomell THNePINOCKOCTH oNeHKa Kadvecrsa (6.197)
UPHHAAMANA MUHAMANLEO® BHAYCHHE.
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TIpsr peTepMunHCTCKON HOCTaBOBKE 387AMH MPEATAranoch
TaK MHAGKCHPOBATh TOUKH paGodell BHGOPKE U OTHCKATH
TAKOE MOANPOCTPAHCTEO, Yrobst TouKA ofywammel u pabogeit
BHGOPOK, HHAGKCHPOBAHHME IEPBEIM KJAcCcOM, M TOUKR
obyqaomedi u pabowueil BUGOPOK, HHJGKCHPOBRUNHE BTODHM
KxaccoM, GLUTM P23mesEMBl THIEPIUIOCKOCTSIO M ODH  9TOM
jocturan Murumyma gynrimonan (6.20%).

Paguuny » pemeHusnx JeTepMHHNCTCKOH 3ajaunm muum-
MUBALIH CYMMAPHOTO PHCKA METONOM MHHHMUSAIMU IMIHDH-
HeCKOr0 PECKA M METOJOM YHOPANOYEHHOH MAHMMH3AUA M-
JAIOCTPEPYET cAeNylmuil upumep (puc. 15).

Puc. 15.

ITyern Tpe6yerca, Hemonb3ys 06YUAKMIYI0 TOCTIEOBATCIB-
HOCTH (Ha PUCYHKe BeKTOPH, MPHHAJIEKAMIE NePpBOMY KIac~
Cy, 0003HAYEHLI KPECTHKAMH, a BEKTOPH, NPHHA/IEKAIEE
BTOPOMY RIACCY,— KPYIKKAMi), TOCTPOHThH IMOCPIIOCKOCTD,
MIHAMEIUPYIONYI0 YKCNo omu6oK HA BeKTOpax paboued Bh-
Gopku (Ha PHCYHKe COOTBETCTBYIOILHE BeKTODH 0GO3HAUSHH
WEePHEIMH TOUKAME).

POH_{EHHQ 9T0H 3a/ad¥ MeTOZ0M MHHHAMH3AHHM HSMIBPH-
TYECKOTO PHCKA 3aKMINYAETCA B TOM, UTOGLL HOCTPOMTE rHTEp-
OAOCKOCTH, PasfeNARINYI0 BEKTOPH NEPBON0 H BTOPOrO KJac-
COB ¢ MMHMMAJBHBEIM 9HCIOM 01\11’[60](, a 3areM Knaccnd)uuu—
POBaTL C HOMOIBI0 MOCTPOSHHOH TANOPIIOCKOCTH TOYKH pa-
Goseil BuGopku. B mamem cuydae BosMoxHo GeaommboTnoe
pasfenenue BeKTOPOB ofyvamed nOCIeZOBATOABHOCTH, IO-
ATOMY CYMECTHYeT Ieloe CeMedCTBO pasfeJAlIIUX Iumep-

§ {2. ANTOPHTMBI MEHHMB3ALUHMY CYMMAPHOTO PACKA {53

rockocTelt. Bufepen cpemy HUX onrAMANbHYO T, (oM. rmapy
X1V). Teneps 7e BexToprr paGoueir BHGOpKmH, ROTOpBIE e~
AT OO PasHBIO CTOPONMBL THIePUAOCKOCTH, OTHOCEM pasang-
HBIM KJIaccam. TaKOBO pemenne MeTroaoM MAHEMHUBAOAH 3M-
OHEPHTIECKOTO PHCKA.

Jlan pemenna aroit sagaum MeToZoM YUOPANOYeRHOH Mu-
HEMH3AIUH CeAYeT BRECTH aUPUOPHOE YHOPHIOYSHHE KIac-
€a JIMHeHANX pemaKIEX IpPaBwil. PacemorpsM ynopagoue-
Hue mo kputepuio D/p. TlocKombKy fEaMeTp MEOMECTRA AXA
BCEeX NMOJKXACCOB OpW TAKOM YHOPAMOYCHHH OKAMKETCH OIHAM
H TeM jKe, TO peIeHMe 3ajaud BAKMOTAETCHA B TOM, HTOBHI
TAK HMHAEKCEPOBATH TOYKM paGovedl BHGOpKE mepseM u
BTOPHM KIACCOM, 1T0lBl TOUKM HmepROTO Kiaacca ofydammeii
u pabotell BHOOPOK M TOWKE BTOpOro KNacca obywammedt
H pabowei RLIGOPOK 6muIE paspeTEML THOBPILIOCKOCTHIO,
HamGoNee YAaieHAON 0T OmmKAaHero 3  pasgeNAeMHX
KIIacCcoB.

Pemenmem aTofi 3anaum spamerca HOCTPOEHHE IHISPIIOC-
xocru T'y. (TEmepmaockocys Iy ofecmeTupaer paccrosmme xo
Gmwxafimero w3 pasgeAeMEX KIaccoB p;, B TO BPeMA Kak
regepmiockocts 'y — mmms po.) Kak sugno ms prmeyixa,
OONyIeHHEIe pelleHnsa MOryT AOCTATOYHO CHJIBHO pasanvarb-
A MesIy coboit.

OcHoRAEN® TPYAHOCTH B PENISHNE 3a]aH DACHOSHABAHEA
MeTOJiOM YOOPANOYCRAOH MHAEMHIAMME DHCKA CBABAHE C
nposefieaneM nepefopa mo cmocoBaM HEJEKCANUE paboueit

puibopru. (B cnyuae, KOIja ymopsjovenue BepeTes mo KpH-
Tepum%, nepefiop mposoxmTes) eme M mo mogmpocTpam-
¢reaM.) OfHAKO HeM MEHBII® bleMEHTOB B pabowel BGOp-
Ko, TeM MeHENIe TepeGop M B mpememe; Korga pabodas Bxbop-
Ka COCTOAT M3 OZHOTO JlIeMeBTa, AJATOPHTM MeToJa ‘yoopapo-
YOHHOH MAHHMH3AUUN DHCKA COCTOAT B CIGAYIOHIEM:

1) smement paGoueit BHGOpKE mpuCOENUHETCH K mOPBOMY
RIACCY M ONPEANACTCH DACCTOAHNE P MOMAY BHIYKINMU
0600TRAMA DasIelAeMHX MEOMECTB]

2) anement pabodeil BHGODKE TPHCOCMHACTCA Ko BTOpO-
MY KIACCY W ONPEfIBIAETCA PACCTOAHEE Py MELY BHIYKIBIMA
0B0I0TRAME PABHENAGMEIX MHOMECTB;

3) amement paouell BLHGOPKK oOTHOCUTCA K mepBOMY
KAACCY, OCHA Py > Py, H KO BIOPOMY KJIACCY, eciHm
03 > Py
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(MeTonsl OIpEeAeNEHHA PACCTOAHMA MOMAY BEITYKILIMH
ofojouKaMy paccMoTpeRsl B raase XIV.)

Teoperngecku Aasa kaxgoll ofywawmel mocnefoBaTelNb-
HOCTE IPOCTPaHCTBO K pacmafaerca Ha mee ofnacrit taxue,
910 ecAm aneMeHT pabouell
BHGOPKH B3AT W3 NepPBOH
obxacTa, To 0B Gymer oTHe-
CeH X MePBOMY KIAcey, &
ecim B3AT U3 BTOPOR ofma-
T, T0 OyHeT OTHeCEH KO
rTOpoMy Kaaccy. Taxum of-
Da3oM, MeTON YHODAAOIOH-
, HOd MPHAMH34OEA CyMMap-

— i -—= HOIO DHCKZ B BTOM BLIPO-
Duc, 16, JIGHHOM GIIy4ae HNPABONAT K

HOCTPOSHAIO MOBEPXHOCTH,

PasERNAOMEH  BIeMeHTE
ofyuaiomeii] nocregosatensaocrd, OfEake sTH pasgensonEe
TOBEPXHOCTH yiKe He ABAANTCA anreiutma, Ha puc. 16 mprse-
fleHa PasHeNAnMAs MOBePXHOCTS JUIA CIYTasd, Kora obywa-
0m1as TOCASOBATNLHOCT 3a/laHa TpeMA Touxam. Jina cpas-
HeHHA UpWBefcHA (IYHKTHPOM) ONTHMANBHAA PABNENAIONIAA
THEEPIIOCKOCTD.

Bamerny, 910 ecum paGodasn BubopKa cocTout Gomee TeM
13 OJHOTO BJIEMEHTA, TO AITOPHTMM METORA YUOPAMOUEHHOH
MIHAMH3A04H PUCKA HE CBOJATCH HPOCTO K UOCTPORHHI MO~
BePXHOCTH, DaspeNlomMedl O6YTA0IMYI0  IOCHONOBATENb-
HOCTB.

W eme opmo 3amevamwe. Ipu mpaxTEYeCKodl pealm3amun
MeTOfia YHOpAAOYeHHo# MEHEMH3amuM pHcKa bmecto (6.19')
Jy9me MCHmoib30BaTh KpHTepmil, WONyIeHAME Ha OCHOBE
OISHOK PABHOMEDROF0 OTHOCHTeNXbHOTO YykXomeHua (5.23):

K)=2 i( Z_IH)_IH% X

(i
Lo Poua (). (6.21
x 1+1/1+ _+1) ST g ) P (620

%

Ilpr Py (i} =0 sror wpmrepmii Gamaok & (6.207),
npi Poyy (i) & 0 smavmrensno Tomeme, wem (6.197).

§ 13, SKCTPEMANBHHE KYCOUHO-IMHEWHEE HPABMIIA 155

§ 13. AaropnTsBl NOCTPOBHHA BKCTPEMANLHEIX
KYCOUHO-JTHHEITHAIX PEIIAKIIHX UPABHI

B 50-x romax ®ukc m Xorec paccMOTpeNH CIeXYIONKHI
QUTOPUTM HOCTPOEHHA JUCKPHMMHATAOHHOTO DemAINero
npasuaa [78).

Tlyers 3apanu 06y9Tal0Man DOCTEH0BATENLHOCTD

Tys Opye o0y Ty O

u paGouuil anement £. Ilyers B mpocrpancree X ompenenena
MeTpuka p (Z, y).

VaopanouuM anementhl ofydarmmeii IocaeoBaTeXEHOCTH
no GamsocTH k BexTOpY I B Merpmke O (z, y). CoorBercTayo-
muM 0fpasoM HepesyMepyeM 3TH BeKTODH. 3areM paccMOT-
PUM TepBbie & 3JIeMEHTOB NepeHyMePOBAHHOM MOCAEfOBATENh-
HoctH (k — mapamerp amropmTMa; onmpefeneHHe k E COCTEB-
Jger IpefMeT HCCHeOBANMI TeODeTHKOB 9TOIG MOTOAa).
Berrop Z ormocaTea K mepBoMy Kiaccy, eciu cpefu k aie-
MeHTOB Hpeobiafafn IeMONTH WEPBOTO KIacca, M OTHOCHT-
¢ KO BTOPOMY KJIaccy B MPOTHBHOM G1y4ae.

Ocuopaan upes airoparma (Quxca — Xomweca coctomtT
B TOM, 9T0GH CTPORTH PeNIA0Ies NPAaBHI0 He MO Beel BHGOD-
Ke, a MWk X0 BHOOPKE, Homajanmeil B OKPECTEOCT JECKPHE-
Mumnpyesodi TokE. (EKC B XOMKEC DACCMOTDNH CaMHE
npocroll THO WIOKANBHOTOY PENIAKINEr0 UPABHAA — KOH-
CTAaHTY W BCE BREMAHMG CKOHICHTPHDOBANH HA OHPeAeNeHER
BENHIAHE (OKDOCTHOGTH?.

Tonssyacs onearamu (6.19) u (6.21), MoxxEO onpepexnTs
BONTIAEY JKCTPOMARBHON OKPECTHOCTH IR MOKANBHHX M-
HOHHLX POMAOIAX OPARET W TeM CAMHIM CTPOHTH HE PKCTPE-
MaJBHH® KYCOTIHO-NOCTOAEHES peNIAlomme Ipasuia, a Soles
COAEPHKATENBALD SKCTPEMANBEbE KYCOUHO-IMESHHELS pema-
10mEe mpaBAAa. BOT KaK aTO MOKHO CReXaTh.

Vuopagouny siements ofydaiomed MOCIeN0BATONBEHOCTH
oo (IH3OCTH K SIEMEHTY Z. JAaTeM IOCIE0BATENBHO pac-
cMOTPUM [ BKCTDPEMAJBILIX FHIEPIUIOCKOCTEH, DasmoXAI0MUX
coorpercterme 1, 2, ..., ! al1eMeRTOBR ymopsamoIeHHOH
ofydaromei mocAexoBaTeNbHOCTH. HadecTso Kamaoll ma
MOCTPOEHAHNX PAasfeNAIONHX THHOPIIOCKOCTEH MOMKET OHITH
OIEHOHO ¢ MOMOmBK KpuTepmes (6.20°) m {6.21) (coorsercr-
EeHHO JIIA NeTePMMHHCTCKOrG H CTOXACTAYECKOTO BapHAHTOB
sagaqn). Bektop z oTHOCHTCA K ToMY KIaccy, K KOTOPOMY
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ero OTHOCHT TMISPINIOCKOCTH ¢ HAaHAyImedl oLeHKoH Kade-
CTBA.

Takum o6pasoM, LOCTPOCHHE SKCTPEMANBHOM KyCowHO-
nHHe#HOR paspenAlmedl IOBEPXHOCTH . CBABAHO HE TOIBKO
¢ muanMmEsanueil kputepmes (6.19), (6.21) mo mapamerpam
py D, n, d, Ho u ¢ MoHEOMABamumelt mo mapamerpy I

§ 14. Npanoxkeune x riase VI

OnennM CHHBY BeNMYMHY MEGMMAKCA NOTCPh B 3aN&¥aX o0ydemust
PACHOBHABAEEND 06pasom.

Iycrs saman xaace pemamomux npaswa F (z, o), o & §. Pac-
CHOTpEM EeKoTOPHI XPYT sajaw obyseRns O, coBOKymEOGTE K i
TopE™MOB, BHEMDAMUX Ko 06y9alomed DOCACHOBATENBEOCTH PeMIa-
mee npanino muga F (w, o). Beamuuna mmmumakca moteps M, ompene-
IeHA TaK:

My = minmax x (4, T},
AT

n{4,T)=R(A,T)—min R, T),
L=

o R (A, T) — kavectso axfopursa A npu pemesma samauu T,
R («, T) — xasecrso pemanmero npasuna F (z, @) paa sagawm 7.

TIpmyes w10 ANTOPHTM A o OUTHMAER B CMKCTE MAHEMAKCA TOTEDE,
T e

Mo = max (A4, T).
TEQ
Tlyors remeps mabectso, %ro sagawn 71, ..., Ty U3 Q Moryr
MoAsnTheA © mepoATEOGISIO Pi, ..., Py (EP;=1) m axropums

A1 € K ontumaren B cMBICE ¢pejiuell BeIMIHEN N0Teph NPH PeIIEHHN
9TEX Bapad, T.e.

N

M = min Y poo (A, T
Asq 1

Herpyamo yGemurbes, 4To
My M. (fL.1)

B camoM gere,
. 5 = M
M= min Epin (4, T) < Zp‘n (40, T) 2 pymaxs (Ao, T) = Mo,

Tlycrs, Rakouet, A, — outmManbubi To Baiiecy axropurs s sagas
Ti, <+ .y Ty, DOABIAIOMBXCA G DEPOATIOCTANY P1, . . -, Ppy M My —
CPeAHHe WOTeDH IS 9TOT0 ANTOPWTHA (RATOPHTM A, He 0OdBaTENbHO

§ 44, IPHIIOKERHE K IVIABE vi 157

upnnagnescur ). Torma
My << M (IL.2)

(pasenctso goctaraerca, ecum A, & K).
Taxau o6pazom, wa (1.1), (IL.3) momysaen

My 2> M, (I1.3y

B G OUGHIN CRMSY MUHMMAKCA LOTEDh ROCTATOUEO DACCMOTPETS
HEKOTOPYID COBOKYMOCTS BAAGY C 3ANINHGIMY DEPOATHOCKAME O
Jekitst, IOCTPOHTS ONTHMANBMAVE Go Bafecy AJTOPHTM B HATE B pTOM
CAyAe CPeAHMI BONWINEY WoTeph M,

Cayaaf 1. Onemms semwuny My min samas obytemns B xe-
TEPMUINCTCKOH HOCTAROBKE, KOIRA JOMYCTHME TOTHKO TAKHG sapasw
770 BHIACCE S CCTE GedomuBOuOE PeMAKIIes TpaBNIO @in P (a,7)

ac

&A1 x0boit sanava 7).
Hycrs n Xapaxrepmayer emocts waacca S; Torga (cM. raRBH

V, X)' CylecTBYeT n To%ex i, . .., %, TaKmX, 9To mpapmia ms S
DA3GHBAKT MX BCeMH BOBMOMHNMU cmocobasu. [ocraBmy KaxloMy
pasuemmio R; To%ek 1,.. ., @, b CooTBeTcTame sagay T; (BCero

2% samaw) cxemyioummt o6pasoM.
Tlonaraest, 170 BepoATHOCTRAR Mepa P (x) COCDEROTOTEHA B TOTKAX
1y« + +, ¥n, DPEYEM TOYKA Ty MMET BEPOATROCT: 1 — p, & 0CTANBHLE

PARHOBOPOATHH M MMEIT BEPOATHOCTE

n—1

Touxa xy npmuajne/kar meproMy xaaccy, ecIE pasbmenuem [R;
0HA OTHECEHA K NEPHOMY KJAcCy, M HDHHAJIEHHT BIOPOMY KIACCY,
ecnu pasGrenues: K; ona oTHeCRHA KO BTOPOMY KAaccy. HEHMA cllopaMs,

. {P ©Of= =0,
Ptz =1,
CIIIt ) uTeceia pagbuenuen Ry X Depeouy Kaacoy;
PO =) =1,
P(llag =0,

eCAR ¥ oTiecena pasfucEmes R; Ko BTOPOMY Kiacoy. STHMIE COOTHO-
IeHAAMY sapava I sapama HoMHOCTRI. OWeBMago, 9To mIA Kamaoi
sajaun Ty B Knacce S ecrs GeaommGouN0e pemMANIIOD WpAREIO,

Tpeamons s Jaiiee, 10 saamn T; HOABAAIICH o PaBHOf BERO-
ATEOCTRO.

P(T)

_Moso yGoaursca, wro ommumansanit mo Baiiecy anroputs min
970li_COBOKYIHOCTR danad TaKos.

Iyets jana o6yualoman NOCASTOBATONLEOCTS MIMHK 1} ¢ BeponT-
Hoctbio L meif BEIPEIAIICA T0MBKO TOWHM HG HEGOPA 31, vuey ne
TouKN 13 mAGopa 1, . . ., ,, DCTPeTHRITHECH B 0GyHaiowed Tocren-
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BATE/BOCTY, CCRYET OTHOCHTH K Towy KIACCY, ¥ KOTOPOMY OHM OT-
Hecemtt B MatepmAie o6yIcHEA. KIaccuPKANNA 0CTANBTHX TOSeK
Gospasauana. TIpR oToM CpeQMHe mOTEpH DABEE

o= 05— +05 00— (51 ) {1
>o,5(1_

3necs 0,5 (1 — p) — cpeAmme HoTepH WPH KaaccHUKALEE TOUKE
) NpE yeaosmu, 9To OFA He BCTPETHTGA B 0GYTeHAN; p! — BeposT-

4
HOCTh TOTO, TT0 0HA HE BCTPETATCA B 00y 7ekun; anatornego 0,5 -5 —
CpefEIe ToTepR TPH KaaccHpuKamuH TowRM ¥; (i = 1) mpR yorosmE,
t

P
ato oma ne serperaTe o6ysems, a {1 — —- | — poposrmiooTs ocy-

IWECTBICHHUs BTOTO YCNOBHA.
Hafizew smazemue p (0 < p < 1), OPR KoTOpoM BRpasedn®

. r_\
N

RoCTETAET MakcwMyda. 70 Npouaodfer, eexi
1 mpri<n—2,
»

n—1
TTT mem iza—2.

Hopcrarans p o (I, 4) m ywrrsisas (11.3), morysaes
Mo = minmax n(4,7) >
A

1 13
0,5(1— "~1) nput I<n—2,

>
n—1 IRt n 41
05T (1— H_l) =02 pp upn E>n—2.
Crywai 2. Hyors memeps sajaun 7 NDOMSEONGHE, &
anroputMH A BHOUPAIOT HO-IpeKEEMY H3 Kidcca S eMKOCTH n
(385892 B BEPOATHOCTHOH mocTaHoRKe). ONEHAM BENMINHY MUHHMAKCA
ToTeps M.
Tlyerh o, . . . , %5, KAK M Daee, COROKYMHOCT TOTEX, paabu-
BaeMHX DPABIIAMA M3 S BCOMH BOBMOKEHME cmocoSams. IlocTammu
B COOTHETCTDU® KoMy DASOHEHEI R; 3ajady T; CASAYIONEM 06-

pasod.
1, BepostaocTs P (2) COCpemoTOTERA B TOTKAX 1, - - 4 Tny

upmucss  Bte  TOTRN paBHOBEPOATEM: P{w) = .

§ 14. IPWIOHEHHE K TJIABE VI 159

2. Yenosmar BeposTnocTs P (o | 2) B TOIKAX 1, . . ., 7, SANAHA
Tak:
0,5 — &, ecom wy oTmeceno R;
PO a= {D Ity k O 0 Ry i mepony kaaccy,
\5 -+ A, ecitn zx oTReceHo R; Ko ETOPOMY KAaccy!

P o) = {0,5 + A, ecru z; ormecemo Ry k nepsomy kaaccy,
® = 10,5 — A, ecau =y omneceno R; Ko ¥TopoMy Kaaccy.

OnTAMANLANM peMANUM DPABEIOM B Kiacce S AIA 8agavd
7, 0veBENHO, ABMAGTCHA TAKoe HPARRNO F (%, &), KOTOPO® Kaacchpm-
DHPYOT TOTKM 21, » %p B COOTBETCTBAK ¢ pasGuenment R;. Ipn sTom
KATeCTBO

B (az, T) = 0,5 — A.

Ouremansuan no Bailecy crpaterin ofy9emns A, o caydae cay-
98¢ OKA3HFAOTCA GIEAYIOMEH:

a) JlonycriM, ¥T0 TOUKA ¥ BCTPEYaNAch B MATepuale Ofyuemms,
npisen n1 (x) pas G oTmCCEma K NEpBOMY KAACCY H g (x) PAB Ko
PTopomy. TOTAR TOUKY T CAGAYET OTHECTH K MEPBOMY KIACCY, OCAR
n(2) > n, (x), B Ko BTopoMy, ecam m (%) << mg {z). IIpm my = ng
KABCCH(UKALNS Geapasidima (sH6MpacTCH Ha yraty).

6) Ecast T01Ka & Be BeTpeuanach B 06yIa10Iel HoCAeR0CTeNFROCT,
e wuaccupuKALUA GeIpABAMTHA (WHORpACTCR HA YAATY).

Tlotepm mpu pemenmy xamuodl sajawn I; DO STOMY AATOpHTNY
paBaH Meagy colioff M BafaOTCA BHpayKEHUeM

24 A
wdo My =n [ 2 pt - pi] =284 a1,

e 2A/n — MOTEPH, GCMA TOSKA Z;, OTHOCHMAs pasbmexnom R; X nepso-
My kaaccy, GymeT oTmecena mocne oGydemEA Ko BTopoMy (ni(z) <
< ny ()}, WIM COOTHETCTREHHO, HAQCOPOT, TOUKA, OTHocHMAn K
KO BTODOMY, GYfeT OTHECHA B POBYABTATE OOYIERRA X HEPEOMY KARCCY
(my (2) > ny ()); Aln — moTepm B caywae, Korfa m (z) = ny (2);
P1 — BEPOATHOCTS TOTO, WT0 i () < 7, () Wpm P (1 | 2) > P (0] 2)
min ng{z) >n,(0) mp P (1|2 << P (05} pp— BeposTEOCTS
Toro, 910 my (2) = n, (z). TotHNe FHATSINA p1 B p, BANAIOTCH GopMy-
PRV

] 14 (0,5 A /05—~ A\m
I (1‘ n 0 w ) :
nrknrfm=t
<Ny
P30,130,n 0 (I1.5)
u 1AM/ 054 A\m] 05 —4 \m
m= 2 il AL n n ) ( W ) :
Ryfrefng=t
sy
BP0MD0 0 (I1.6)

Hpu ! < n monowms A = 0,5. Torsa
13
Y

!
Mo 0,5(1—%) ~05e " . (I.7)
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Tp n < 1 2n mononame A == 0,25. B orop

25, cayzac yre
UEPBHC WHomil cymust (I1.5) 1 (I1.6) (B epnok oyimte e o 1. ao o
POE ny = ny = 0): '

i

N
Mo (0,25+E—)z . s
pr 1> 2n nonommum
1 no
=) 5

1 —n;
H ANIPOKCAMWPYeM DacHpenclente nBeuTnne 2

! T = 0 opman-
it SAKOHOM (11 OHpeTeACRAOCTE camzaeH, 1o P (1.
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Taraea VII

HNPAMEPEI PAMEHEHHA METOLOB
OBYIEHHA PACIHHO3HABAHHIO
OBPA30B*)

§ 1. 3apaua o pasmmueHsH He(TEHOCHHIX M BO[JOHOCHBIX
IJIACTOB B CKBAMKWHE

Opnmoit M3 mepsHIX 3amay, IAe HPHMERANCH MeTo; 06yde-
HAA pacmosHaBaBmo0, Onia pemersas B 1963 rogy aagaza
1) pasiHIeHAR ﬂeq)TeﬂOCHLIX H BOJOHOCHBIX INacToB B
CKBAKAHO.

Baseraromas B meApax He(Th OPONMTHBAET IOPECTHO
cmom semmol mopoas. Takme, momoGueie cMowemmoit ryGxe,
ITACTH HA3HBANTCH KOIIeKTOPHENME. OHH MOTYT OHTh Ha-
TOJIHEHK He TONbKO HedThio, HO W BOJOH H 06EYHO wepeny-
0TCA ¢ HEKOUIeKTOPHHMHA IIACTaMH. munxocu, MOPOTATH-
BAKIAA HOPOAY, HMCIHTHBAET 3HAYHTONBHOS HABIeHHe, IU-
STOMY HpPE GYDOHMU B CKBA)KMMY HAarHeTaeTcd MNIEBEECTHUL
Gyposo#t pacreop. Hamapill upelifennsiit yaacTok ofeBaeTci
TpyGaMm, KOTODHG MeMeHTHDYIOTeH. B pesyabrare MHOTO-
KAJIOMETPOBAS CKBA)KMHA HAJE/KHO HIONHPOBAHA.

Teueps OTHOCHTENSEO TeX HOPOJ, depes KOTOPHe Ipo-
XOUT CKRAKHEA; PKCIUIYATAMONTAKAM UPOJCTOHT DOIATS:
BO-IOPBHX, KAKH® M3 INACTOB KOJNEKTOPHES H, BO-BTOPHX,
KAX®e W3 KOMUIOKTOPHHX LUIACTOB HANOXHeHs! HodThio (Hed-
TEHOCHH® INACTH HORMEIKAT, BCKDPHITHIO; B ONPONEeHHOM
MeCTe CHKBaKHHA HPOGBEBBTC}I COeNHAJbHBIM CHAPAAOM, ¥

*) B oro#l rrage pacckasaHo 0 IPAMEPAX NPAMeReHNA MeToAa 0606-
IOHHOTO MOPTPeTa, HAHGONER BHAKOMLX aBTOpam. HEKOTOPHE Peayis-
TATH (PAKTHICCKOTO HPAMEHEHHSA APYTHX METOROB K 3THM JKe 3afaTaM
YHOMAHYTS B KOMMEHTADHAX K [iIaBe.

6 B. H. Banuak, A, f1. Yepronenne
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HopTh MO TpYBam mocrynaer B Hedrenpuesmuk). Yucmo xox-
JIeKTODHHEX IJACTOR B CKBAKHHO MOMET AOCTHYD HOCKOABKHX
AeCATHKOB W Cpell HOX BO3MOMHEI CaMEi8 pasauuENe OTHO-
IDeHHA HEIbTGHOCHHX H BOJOHGCHHIX.

Ipm KmaccapuKanun KOIUIEKTOPHEIX ILTACTOB HA Hedre-
HOCHBIE H BONOHOCHLIE CYMECTBYET OHACHOCTH omu6or ABYyX
poaoB.

Omuéka mepsoro DOJA IPUEOKT K TOMY, YTO BOKPHITEIE
DIACT OKA3NBAGTCA 1 HeQTeROCHNM (A B HedrempueMHKR
ocTynaeT Bofa). B aToM cayvae ckrammma Tpefyer peMonTa:
SaNEILBANNe BCKPHTOLO INIACTA — JOPOTaf H TPYRoeMKas
omepannsg.

Ilpn omubrax wroporo popa BCKPHTH GHBAaBwT HE Bee
HO(PTEHOCHEIS WIACTH CKBaMKEMH T SKCINTYaTaANUOHENA 3(-
Qexr ckpammun cHmaeres. UToGw mabosmars TAKMX omu-
6ok, ¢ caMoro Hagana PaspaboTky cKBaMmmAEL NPOHBBOAUTEA
I‘EOtI)ﬂSB‘IeCRDE HCCHegoBalne nNnacToB, HAeA KOTOpOTO Jl0-
BONBHO TPOCTA.

Hasectio, wuto semmmre OOPoIH  ofraganT  cpaBEm-
TeAbHO GONBINMM  BTeKTPHTECKUM COTMPOTHBNEHMEM ¥ TO-
9TOMY R CKBAMKUHY HAKAYABAELTCHA PacTerop ¢ 3aBeoMo
MAJIbIM 3JIeKTPHIECKUM CONPOTHBICHHEN., Henoprerme caon
TOPOARI, Le nnuTaB B cebsn Gypoporo PacTBOpa, He H3MEHAT
cnoe BIAEKTPAYECKOE CONPOTHRIGHHE, B TO BPEMA KaK KoJ-
JIeKTOPHEIC IUTACTHL, BIATAB GYPoRoi PAcTBOP, MOKAKYT Madoe
QUCKTPRIECKOe conporusimenne. Kpowme Toro, Hedrh obrajaer
Gonee BRICOKHM BIMEKTPHYLCKHM COH])OTVIBJ'IEHHEM, HEeKeJJH
B0AA, H TO3TOMY KOJUIGKTOPHBIR TTact, NACHMEenHkil nedreio,
B CBOKW 09epeNlb TOKaMeT 601[99 BLICOKO® CONpOTHABNEHRE,
"eM_ KOJUIBKTOPWEE mracT, copepskaimuit BOJTY.

B obmemM, Taxue coofipaskenns Kak-To ONPABABIRAIOTCA .
HeﬁCTBHTEﬂLHO, Ha RU.’U[EKTOPHHX onacrax  oTMeYaeTcs
Pesxoe napeune conpormsienna. Cpean caMmx ke KoJitek-
TOPHELX INIACTOB AJIEKTPAYECKOE CONPOTHBICHHE HefTeHoCHITX
nAacTOB 6L‘B39T B CDEJIHEM HECKOJILKO BHIIE, YeM BOJo-
HOCHBIX.

Ha nparmaxe e oxasanoes, aro TeofU3RIECKAE METONE!
[OSBONAOT CPABHNTENHO HANENHO PABTNIATH KOJIEKTOD-
HHO UJACTEL 0T WEKONNEKTOPEMX, B TO BPeMs Kax HM OfEH
w3 reodmsuqeckux METOROB He I03BOJAET AOCTATOMHO HaZeHK-

HO KiaccHpuuEpoRats KOJNIEKTOPHLIE MJIACTH Ha HedTeHOC-
HEIG M RONOHOCHUIE,

§ 1. Baftada O PASHHuBHuMM HiacPoB B CHBAMUHE 163

Tlouemy e »To Le yaaerca caedaTh? Do-IepBBIX, camM
KOJGKTODHyle IAACTH OHIBAIOT DASHHX TOXMEHE (OT OAHOTO
70 JECATKOB METPOB) M, YeM MeHplxe TONMHAHA IJIacTa, Tzl\;‘l
TpyHHee ero KiaccuPHIEpOBATE — CHIAbHee ci(aamam'rn.
caydaiiHEle BAHAHMA, BKPANJGHHA JPYIUX NOPOS | 'A'.m”;y
BO-BTOPHIX, LOPHCTOCTH IOPOALE MOMHET BLITH Pﬂsﬂﬂ‘lﬂ H,
TDITOMY CTCHelb 3aN0JIBeHHA TMOPOALL PACTBOPOM pasHa: :
cleflopaTeJLHO, BO3MOHO Ppa3JHIHOe CONPOTHBIEHNE IO
pomsl. KiacomguumposaTh KOJIEKTOPEHE IMACTHL MOIKHO
610 6]:[, YYHUTBIREAA KOCBEHHEIO BAHAHUA HA CONPOTHBJIOHHE
TOPOALL, T. €., 0 CYECTBY, MCUONB3YA HEe OFMH napame'rpl
a uabop nx. Taroil maBop reomamdecKuMX HapaMeTPoB €O
CTaBAAET C’l‘aﬂ[lap’l'l]h!i] HKOMIUIEKC UGCHGJLOBBHHSI CKBayKHAH.

aer B cefiA uzMepenmA: .
on 1};“:([:)>;Zyumxcﬁ IIEKTPUICCKAX COUPOTHBIONIH mfpon npu
M3MEDEHHAX BOUNAMHA DAIIHYHOH JIIHHB (4 soupa);

2) moTeHOMaNoB cOGCTREHHOE IOJIAPH3ALEH,

3) MHTEHCHBHOCTH eCTeCTBeH}!OILO raMma-u3iydeHndA Oopon,

4) WHTEHCHBHOCTH TaMMa-lydeil 3axpara mpH ofmydenum
HeATpOHAMH,

5) AmaMeTpa CKBAMCHMILLI,

6) comporusnernn GypoBOro PacTBOpa.

Ilo atmm M3MEPEeHHAM JKCHEPTH NPHHEMAaTH pemsﬂml
HpRHALIeKHOCTH IIacTa K 9FHCIY HBO‘JTEHOCHHX.’ )IHﬂiﬁ
HaJEHHOCTD no:ly\leusrga TakuM o6pasoM KiaccHuKaUHR

maa 75—85%.
upeﬁoogiz):(y " BOal]El(.'I/ﬂ“ 3agaga Rnaccud)m(amm CpeACTBAMH

HABAHHA 06pasos.
pacg':(iue;?mem c'}')asmlc;x Ha HOTEHOCHEIX MeCTOPOX/ie-
musax Bamxupnm r Tarapuu (ocBoBHOE MaTepuas o'mucyulc;f
K neponckum meciaEmxam Tarapmm). Brunn cobpamst maeE
nerus o reofusuuecknx xommaercax 300 BCKPHITEIX unacru)
u 100 mpumeposr naactos (50 rosemocHNx u 50 ﬂe@renocnmxa
6EUTH BRgEJeHE AJAA BHPAGOTKE pelIaoImero Npasuwia,
- OOEHKH ero KavecTsa.

200Tau§2”np:nnno GHUI0 IOXYYeHO, M KadecTBo ero Gnio
omeneno kax Tpm ommbku ma 200 cnywaes. Tax upnyeapl(nctz
B8TO IPABHIO U paﬁo'mno B YCJNOBHAX IPOMBIITEHROH

A,
HﬂyﬁTa;l;ﬂ CKA3aTh, 9TO METOHH oGyJeHus pacnoaﬁaaﬂli:é{i
06pa3os HauLI} OYeNb NIEPOKOE HPUMEHERME BO MIOTHX J
JlellaX TeQJIOTHN.

&%





[image: image82.png]164 DI VII. IPUMEPE NPUMEHEHIH METONO0B PACHOBHABAHMA

§ 2. 3anava o pasmruennam exomubIx TovepKoB

B xpmmmuanncrixe CYWECTRYeT 3agaia o gudpepenima-
LMI CXOJIHBIX WOYEPKOB, KOC[A M3BECTHO, TO BalMCh BhI-
HONHEHA OHMM 3 HECKONLKHX JIN, M He0GXOAMMO BHACHHTS,
K4KHM HMEHHO JHNOM oOHA Omda chenama,

Puc. 17.

Taxyo 94147y permaer skcmepr, KOTOpoMY npejabaBiIa-
HTCA MCCTeAYeMHR TeKeT U o6pasiu T0YepKa, BHIIONHEH-
Hhe HOA03PeDaeMBIMH  JRpaMH, Ixemepr, uccaeays arm
AOKYMEHTH, BHCKasHBAET CBOG MHEHHE 0 TOM, KOMY Hpu-
HaaexaT HCCIeflyeMasd 3auEch.

Hurepecro 6rro 65 BBACHNTE, B COCTOSNER 1M 06yda-
Jomasacs mporpamma KOHKYDHPOBATH ¢ OKCIePTaMU-II0YePKO-
BelaMH B sajgaue o PasnuteHHUN CXOAHBIX T0YepKOB.

Hna sxcnepumenta Grurn oTe6paEk aBa_nmna co cXop-
HBIMH NOY€PKAMR H 6nIro cdororpagmpoparo mo 155 6yks
«6», HAOHCAHHEIX B CBA3ZHBIX TEKCTAX KQKJIRIM A3 HUX. (DOTO‘
CMIMKE GYKB GLUIE BEINONNGHH OHAAKOBLIMI o pasMepy *).

*) Kpmimanuctu ykastan

ABC XADAKTEPHIIE TOIKA B HAYepTAmME
GyKn, 0 Koropiim mponoacy MacmTaGEposanie, ueHTpupongnns 1
OpHENnTauua uzobpaxkeuni,

§ 2. BAJIAYA O PAZJMUEHHM CXOXHHX MOYEPKOR 165

Ha puc. 17 B mepsoit cTpoKe IpHBeNeHH ofpashp HouepHa
nana A, a Bo Bropoi crpoke —mmna B. Ha puc. 18 mo-
KasaH pacTp Ajs Koauposkd. Hoguposra kakgoli GyKBs
3AKII0YANACH B TOM, 9T0 K®MKAQA 3avuepHEHEAA Ha PacTpe

CTObHE 012 %518 2 ,
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Puc. 18,

®ieTKA 03HAYaNa 1 B CooTBeTCTBYHOMEH Koopmuate 326-Mep-
HOTO BeKropa.

W3 155 6yks, HanmcaHANX K&OMAHM JALOM, GBI CAY
waitao orofpano mo 30 6yke mun ofyuenms. Taxum ofipasom:
ofytenne mpowoamiocs no 60 Gyksam, a S MpPOBEPKH
TONYYEHHOTO pelualomiero NpaBmia ocTaBaioch 250 mHCH-
MEHHBIX 3HAKOB. PemalOlJ],ee UpaBAA0, KOTOPee IDH JTOM
GHUI0 moayueHo, &0 cieyompil pesyabrar: ma 250 mECH-
MEHHHIX SHAKOB ORJIO mpaBEibHO omosmHamo 208 m pomy-
meno 42 ommbxum.

OHHOBPGMGHHO ¢ MAMABEHHIM OOO3HAHWEM [POBOAHIHCH
KOHTPOJbHHS JKCOePTH3H CEMBH JSKCOePTaMHU. 3KOHepTaM
B KadecTse obpasios nouepka Kapamuch Te e 60 Gyks, Ko-
Topuie Gpanmes as ofy9eHHs MamuEH. DYKBH BLRBATECH
B BEge Qororpagmm (me pacrpupopamnse). Ilocne o3HaKroM-
JeHAA ¢ 0GPAsHAME PKCUEPTH JOMKHb OBUIH ONPBeInTS,
KeM M3 ABYX JHI HaUHcaHa Kampaas m3 230 6yKB, upembas-
JIBHHBIX [AA OU03HAHUA. PeayﬂLTﬂTH 9TOr0 3KCOEPHMEHTA
upueefenn B Tabamme 1.
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Tabaunai
Bkcaepr Beprmx orpe- Omutor

Ne TOB Ha 250} ua 20 % OmoamaBuA

1 226 24 90,4

2 229 21 91,4

3 200 50 0’

4 223 22 9,2

5 220 30 88’

6 237 13 9,8

7 217 33 8.8

CpepHEf IPOLEHT OMOZHAHHA CeMBI 9KCIOePTaMHi CoCTa~
B 88%; NDOHEHT ke UPABHJBHLIX OTRETOB, MONYTHHHIX
¢ momompio IBM, cocraBun 83¢;. Y

TaxmM 06pagoM, HageMHOCTS SKCHEPTHIN ¢ TOMOMBI
MAIDHHEL W TPagAIHOHHBM cmocofboM mMeer OMHH H TOT »Ke
TIOPAROK. Hp]?[ 9TOM Hal0 MMeTh B BHAY, YTO MAIIHHA M 3IKC-
HBPTH OOXb30BANKCH, IO CYMECTRY, pasiamiuolr mEdopma-
hmef. DKemepTH NpPOBOMWAM ONO3HAHEe 1O PoTorpadumm
6yKB, B TO BpeMs Kak MANlMHA OHO3HaBaga PYKOIMCHEI
3HAKH N0 PAcTPy, WHKAK He OTPAKANMEMY BCe MHOT0OGpa-
3Me Tpa@HIecKOro 0YepTAHHMA 3HAKA.

Hecomuenno, 910 KOAMpOBaHME DACTPUPOBAHEEM He Ak-
JACTCA NydIIMM AN pededt sxcmeprmas.. CymecTsyror cmo-
€00k KOMMPOBAHIA, OPUCHOCOGIEHHLE JIA TOTO, 9TOGH CO-
XpalATh AHAMBUAYATHHOCTD B HayepTaHHY 3uaxos. lloaTomy
BO3MOKHOCTH BHYACIHTEALHBX MAIIMH B OpPHMEHPHUM HX
K 32/1a9aM NOYePKOBOf OKCHEPTHIH JAleKO HE HCYeIAHLL.

IlpoRenennsiii sKcmepAMeHT WOXA3AX, 4TO Yie OpH YHA-
BEDCANLHOM (a2 TOTOMY LIOXOM) CHOCOGe KOJEpOBAHMA Ka-
9eCTBO JKCOEDTHSHL, uo.ﬂy'{eﬂﬁoix C LOMOINBI0 MamMHBL K
TP UOHERM crocofom, comsmepuMu.  Crmenwammsmpo-
BaMHH CHOCOG KOAMPOBAMHS GYKBEHHLIX 3HAKOR Ge3ycioB-
HO MOBHICHT HAAEMKHOCTh yomemnod sxcmepruss. Cosjanue
TAKOTO CHeNAAIM3APOBANNOTO CHOCO6a KOAMPORAHUA GCOCTAR-
JAeT IpefMer HECIeOBAHHA KPHMHHANHCTOB-HOYEPKOBEROB.

§ 3. Bapgasa o xouTpome kavecrsa NpPORyKmUH
B Hacrosmee Bpems ofmoit H3 BayREEMIIHX npoBiem
B IPOMBIIIIEHHOCTY ABIACTCSA KOHTPONIb KAYeCTBA IPOLYRINH .
B wactmoctH, rtakas mpoGuema BosEHKaer npH upoBepKe
K49ECTBA DICKTPOHMAIX JAMI.

§ 2. BAIIATA O PASNMIEHMY CXOJHEIX HOUEPKOB {67

Cnemmuxa DOHATAA KauecTBA NPHMEHMTENLHO K JJIEK-
TPOHHEIM JaMImaM COCTOMT B TOM, 9YTO OHH LOMHEN YROBJAET-
POPATH ABYM TpefoBaHMAM:

oapaMeTpsl JIAMIT JOJKHB HaXOgATECA B 3ajlaHEBIX Tpe-
menax;

mapamerpsl OpaGOpa A0KHAL HE BHIXOAUTL U3 3aAHEBIX
Ipefieos HA TPOTAKEHHA 3AJABHOTO IPOMERYTKA BpeMe-
oz AT.

HomTponb HaJl REINOIHEHMEM HEPBOFO rpeGoBanma 0ORT-
HO He BH3HBAeT NDHHTMIHANBHHIX 3aTPYAHeHWH: BCerfa
MOJKHO LIPeLYCMOTPETh TIOCT TeXHEYECKOro KOBTPOIA B KOANS
TOXHOJOTMTOCKOH JINHNY TPOEIBOJCTBA, KOTOPHIE MpOBEpAET
BCe Bes moxIwuenng mpafops!, 0TOPaKOBLHBaA He YAOBIETBO-
PADIEE CTAHAAPTY.

TapaHTEPOBATH BHIOAHEHHE BTOPOTO TpefoBanmsl 3HA-
qnTenBE0 CIoMHee. [[1A 9TOT0 MPHAAT CTaTHCTMICCKAE  XOH-
TPOJIb KAYeCTBA BHNYDIEHON I PORYKIMA. CraTHCTHUCCKHE KOH-
TPONB KAaueCTBA 0GOCHOBEIBAETCA Tax: MOCKONBKY upropr
BHIOYCKAIOTCA NAPTHAMM, CYRTACTCA, 9TO BHYTPH napTHH
OTKJIOHeHHE OT MeKOTOPOro @EKCMPOBHHHUFO 3HAYeHHA Ka-
gecTRa ecTL ABNeHHe caydakimoe. [loatomy B KaAol mapTHR
MoMeT OBTH OHpeNeleHo cofpTHE, KOTOpPOR BHIPAIKATCH
B TOM, WTO JOJNrOREIROCTh Npufopa OKajKeTcA MeHee Ipe-
Gyemsix AT wacos. OueRMTH BePOATHOCTE Taxoro coGHTRA
MOMHO CHeEYIOMHM o06pasoM: H3 HapTHH M3BJIERADTCA !
npu6opoR, KOTOPHE CTABATCH HA BCNEITAHIA, MMHATAPYIO-
mpae peajibHbIe YCAOBHA. Hennranns TIPOBOAATCA B TeYeHHEe
AT wacos. BeposTiOCTH BCTPETHTH HecTaHJAPTHE nprtop
B IAPTAE OLGHHBAETCA KaK

n
v = T 3

rie n — YHCJIO0 HOCTAHAAPTHHIX mprGopoB, BHABIEHHHX BO

BpeMA HMCOHTAHAA.

HBPTPUI TMpHAUMAeTCA HIH OTKIOAALTCA B 33aBUCHMOCTH
OT BENHIEHW V.

Koreuno, xopomo, eciu HNapras NMPHAATA, HO KaK GBITD,
€Oy IO PeAyABTATAM CTATMCTHYECKHX HCIHITAHMA WAPTHA
nomkHa 6uTE 3abpaxosana.” Jlocagro GuiBaer, Korga naprad,
G6apman wacTh WPROOPOR KOTOPOi NOGpOKATECTBERHAS,
Gpaxyerca wemmxom. Obpranent GnBacT, HampuMep, TAKOR
cnyuait, Korja 3aKagUMK, COTIacHAE OPUAATL MAPTHIO C 5%
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HeRoGPORAILCTBORERX HW3NEIHH, 6pakyer maprmm ¢ 109
HemoGPOKATeCTBOHEEX HBTeIHH.

Henonszopanme metomos ofyuemms PACTIOBHABAHAN 06-
Pas0B JiA KOETPOMNA KAMECTBA UPOAYKINA LMOSBOJNAET «CIa-
cats» 3a6pPaKOBAHHKIS NADPTHE, «OIHMAS> HX OT Hemo6poKa-
decTBenmsx mpubopon. Mam sroro TpeGyerca ymers upes-
CKABEBATH 10 HCHHTAREAM NPAGOPOB B HAYANBHLE MOMERT
BPeMEHH, BHIUAYT JIA TapaMeTpP UpHGODOB 3a YCTAHORIeEH-
HEI® FPAHANH B TeWeHHe IapaETHpyeMoro cpoxa AT, T. e.
TPeOYOTCA YMOTh OTHOCHTE KAXAYIO JAMIY K OfHOMY H3 ABYX
KIACCOB — K KJIACCY NOGDOKATECTBOHRMHIX HIE HemoGpoxa-
JeCTBeHHEX JAMI. Bajia7a CBOJUTCH, TAKHM 06DagoM, K Ho-
CTPOCHHI0 PEMaiOMero IPABHIA.

TOMOMBI0 HAMJGHHOTO POMAIOMEro UpPABMIA MOMHO
mepefpaTs BC MPAGODH DAPTHW, OT/GIMB T8, KOTOpble Riac-
CHENEDYIOTCA KAK «HONO6pOKATECTBOHAHNeY. FlcHo, uTo
eCJH A7 JAHEOTO MPARKIA BEPOATHOCTH CORGPIIETS OIAGKY
mepsore pofa (IPHEATH WIoXoft mpuGop 3a Xopomuit) pasra
P, @ BCeTO TADPTHA COAGPIKAT p% IIOXHX OpEGOPOB, TO
HOCHE (OUHCTKE [B MAPTHH OCTAHETCA TOABRO Pip % MI0XHX

Tabrmpa 2
s | Hovma obyaa-
pormosn. & T Soyie- | Mmma ox- | oesmo
g e | "BERE | somepen (3| ol | Siiene |omhin
TBops s cpoin © |og| remmoom | meomeok | npor-
enymen CRPHOH §§ marems- [ posa-
25| wn |2 wn | moors | mmn
1. JI. " 1000 K
- Jlamma 9a- | Kpyrmana g 10 10 29
6FHLIT | com AHOTAO-ce- !
TOGHOH Xa-
PAKTOpPHCTH|
2. JI: 5 i
. Jlamna| 5000 5a- | Tpymuaaxe-| 7 | 19 | 16
6IKII-E | cop wryatans- 18 t
OHHSIX Hapa-|
MeTpon
3. Jlamna | 2000 ua- | Buxognan | 6 9 18 19 0
Gery medt | con MOMBOCTH
BOJRKL
JIBB
4. Marne-| 1 rog Buxogmas | 5| 14 9 33 3
TPOR | XpaRe- | MOMAOCTB
R

§ 3. 3ADAYA O HOHTPOIE KAYRCTBA OPOAVKIHM 169

npuGopos. Komesro, us maprum Gyper mabaro m (100—p)X
X Ppa% xopomrx npaGopoB {p,—BepOATHOCTE ommGox BTO-
POTO DOA2), HO € PTEM HEYEro He MOJENaemb — TAKOBX
nnara 3a or6paxosky npubopos maprad. Takoll meton or-
GPaKOBKE B HACTOAMS® BPEMA YCHOMIHO IPAMEHASICA ANA
MHOTHX THIOB SINGKTPOHHBIX JAMII.

Peayastatsl 016pakoBKK A HOKOTODHX THUOB BJEK-
TPOHEHX JaMI IPOBeJEHHl B TaGaume 2.

HOCJIG HCKIWOYOHHA H3 UAPTHA JaMIl TOPOrHOCTAYSCKHE
HefoBpOKaveCTEeHEHX OpHGOPOB CHOBA MoOMKeT OHTH Ipo-
H3BEfGH CTATHCTHYCKHH KouTpoisr maptur. Ilaprmsa omATsh
nu6o ppaumMaeTcd, 1m0 He HpUHMMaeTca. B mocmemmem
CIIyIae MOMKeT 6HTE CHOBA TOCTPOEHO pemarpmee TPAaBHIIO
mo pacmmperHOH ofyuammledl NOCTENOBATONLHOCTH, NpPO-
Be/IcHA HOBaA OYHCTKA OAPTHH H T. .

HKombumanmsi MeTofoB 00YYeHHA pacmosHABAHHI0 olpa-
30B C MOTOJAME CTATHCTHYGCKOr0 KOHTDPOZA OTKpLIBaeT
BOBMOPKHOCTH [OCTPOOHHA HHTBPECHEHIIMX CXeM orTfopa H
OmeHKE mnaprmi KOGPOKATECTBOHHLX HPEGOPOB.

§ 4. 3apasa o mpors€ose moromnl

9Ta TpajMOMOHHAA Sajada [NPOTHOSHPOBAHWA BCEFAa
pemanachr COSMHATACTAMA-CHHONTHKAMEA C MCHOJIBIOBAHASM
9HCTO CHHOLTMYECKEX KAUOCTBOHHHX METO/0B HPOFHO3A.

OTHOCHTENbHO HEJABHO [UIA IPOrHO3A LOTONE CTAIH UpPH-
MEHATHCA TOUHHE METOABI, [A® DPA3BATH® CHHOOTHYECKOH
CATYAII@E DDEJCTABNCHO B BEJ® MOLSIH, KOTODAs Moker GuTh
ommecaHA ypapHeHHAMH. Iloaydsemmoe Ha IBM pemenme
7T4KOTO ypaBHeHHA, Ije HAYAJBRHE YCIOBHA — MOTEOPO-
JIOFEYECKaA CHTYALMA B MOMGHT BPEMEeHH [ ompefeisder mpo-
rHO3 A DAsNETIEEX MOMEHTOB BpeMen: ¢ - AZ Opmaxo
Ka4YecTBO UPOrHO30B, NABABMBIX N0 PACTIETHHIM MOfeNAM,
HOKA YCTymaeT KadecTBY IPOrHO30B, HONYYEHHHX TPafd-
IEOHENMZ MeTofamm. JI cediFac IPOrEO3, L0 CYECTBY,
JAIOTCH CHHOLTAKAME, KCHOAB3YKONWME CBEISHAR O MAmIMH-
HOM MpOrHO38 JHNb KAaK KOHCYJBTATHBHELE MaTepmad.

Jlitst TONY9eEEA MPOTHO3A B HACTOAME? BPEeMA HA 36MHOM
Wape CyIecTBYyer WIXPOKO PA3BETBICHHAA CeTh MOTeOCTARMHI,
KOTOpHe QUKCADYIOT 3HATEHHA DA3NHIHBIX MOTEOPOMOrHYe-
CKEX IapaMeTpoR. OTH AAHHHO MOCTYHNAIOT B HEHTPAIbHHE
MeTe0pOJIOrHIeCKIe Y4peieHAA, TIe COCTABIAIOTCH KapThl
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MeTeoposormdeckux cutyauni. Cusonrnxm, HOCAENyA ITH
KapTel, ® AAlOT IPOrHo3 UoPofH. IIPOrHoa mOrogH COCTOHT
U3 HCCKONBRMX DIEMEHTOB, TAKAX KaK IPOFHO3 0CANKOB, TeM-
nepaTyps, Betpa w T. g. Ocofennmo BasKEO yMerh LPOrHO-
BUPOBATH ONACHHE ABJEHAA WOTOMH, TAKHE KAK 3AMODOBKH,
MKBaJ}, FOJONeH, TPO3HL.

Anst peex sTux omacHHX ABNENHE UOTOAH B HACTOAMEE
BPeMsl CPeACTBAMN 0fyweHHS pacrosHaBarmio ofpasos mo-
JIydeHr pemainmue npapuiaa. BeposTio, meproe Taxoe pema-
1omee upasmio Ghio TOAYIEHO B
Jamanuo-CH6UpCKOM  peruoHamL-
HOM TH[POMETLEHTPE [JIA pelle-
HMA ypesBbYafiHe BaMKMOH miA
CeNMBCKOTO X0BAlcTEA Bafauu —
TmpPOTHO3a 3AMOPOIKOB AJA JNeT-
HEX MeCHAHeR (ML — &Brycr).

ITporeos MUEHMANBHOM TeM-
¥ 770 Teparypsl (3aMOposKoB) AaBajcA
uo pgasdsiM Hosocubupeka m me-

Pme. 19. CTH CTAHNEN, PacHONOKeHHHX B

pagmyce 1000 xx. Januwe cocro-

AN H3 CREJIGHMH O BHAYGHMAX CIEYIOMMX INECTH DOapa-
METpPOB:

1) Temmepatyps Bosgyxa y LOBePXHOCTH 3eMJIH,

2) TeMmeparypsl Bo3gyxa Ha mn3obapmueckoll momepx-
octu 850 MmmammGap,

3) DaBJeHHA y HOBEPXHOCTH 3eMJs,

4) BrIcOTH m306apmueckol mopepxmoctH 850 Mummubap,

5) cropocrm Berpa Ha ypomEe 850 MmumGap.

6) wampasnenms perpa Ba yposHe 880 munambap.

B omnuude or mpesmymux 3ajad pemanachk samada pas-
pmeneunsa we Ha 2, a Ha 18 xuaccor. PeaysbraTsl mcmuTaHRA
MOAYYEHHAHNX peliajoMuX UpPaBAI OpHBeJeHL Ha pAc. 19.
Ha aToM pHCYHKe CpaBHEBAIOTCA PACUDEETOHHA BEPOAT-
HocTe# ommbok mpormosa 9BM (xpmpaa I) B cEEoNTHKA
(kpmBasn 2).

ITo ocu -abenuce rpaguka oTIOMEHA BeTMUMHA omAGKE,
TO OCH OPHNHAT BePOATHOOTH vTo# ommbxu. Cormacko atomy
tpadmky Majtsie ommOKE TPM WOAYYSHMW IPOCHO3A Cpef-
crBamMm o6yueHHA Dacmo3HABAIMI 0fpPA30B Mellee BOPOAT-
Hsl; WeM NpH UpPOrHese cmHonTHKa. HaoGopor, Mamuna
HECKOJBKO Yalle fetaer rpyGee omubKW, KOTOPHX CHHON-

Piz)

0
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TBK maberaer. 910 oGBACHAETCA TeM, 4TO HEGOPMANUA O
MeTeOPOTOTHIECKEX CHTYAMAX cofupanack TOABKO OT IECTH
crannmil, PACIONOMCHAHNX HA DPACCTOARMH 4000 xx. A Ha
TAKOM CPABEHTENBEO HeBGOABIIOM PACCTOAHAH Heab3 YYecTh
GHCTPHX M POIKHX HIMEHCHAH B DA3BUTHER armocepHEHX
HPONECCoB; OHE MOTYT GEITH yUTeHH JFANIs PR HabaofeHmu
3a GONLIDEM YYacTKOM 3eMHOH NOBEPXHOGTH. Tem me Menee
OKASATENBHO TO, TTO Y/Ke IO NAHHBIM HIECTH CTAHHMH mpo-
rH03H DBM oKrasainch B CpefHeM He Xye NPOLHO30B CHHOI-
THKOB.

CxemMa NpOrIo3a TOJNOJERA CPeJCTBAME ofyucHns pac-
nosmaBarmi o6pazop 6miaa mocrpoeHa B I'HppoMeruenTpe
CCCP.

TlporrocTiuecKkas cxema Grira mOCTPOeHA MO WeECTA mMapa-
MeTpaM:

1) TemmepaTypa BOBAYXa ¥ WOBEPXHOCTH 3emid,

2) TemmepaTypa BO3JyXa Ha u300apUIecKoll MOBEPXHOCTH
850 munnmbap,

3) cymmapHBGE ePUIAT TOUKH POCH Y HOBEPXHOCTH BEMIN
u ua yposze 850 wmminmbap,

- 4) mamiackan Temmepatyps Ha yposae 850 mummm6ap,

5) CKOpOCTb BETPR Y IIOBEPXHOCTH BeMIM,

6) pasHOCTs My CKODOCTAME Berpa y MOBePXHOCTH
seman ¥ ma yposge 850 mummmbap.

HapesxmocTs IPOTHO3A TOJNOMEAA € HOMOMBIO MOCTPOSH-
Holl cxemut cocrasuna 909%. STo HaMHOTO BEIUE, TOM CHHAOI-
TAYECKHHE IPOTHO3.

AHaJIOTAYHLIe ¢XeMH NpOorHosa GBIIH TIOCTPOEHEH B Tun-
pomernentpe CCCP i mpepexasamus Tpos u KBazos. JTH
FBJIEHEA UPOTHOSAPOBANNCE TO GONBWOMY SHCAY NapaMer-
por {26 ann mrmaxos u 80 ana rpos). M 3uech ompaBnpiBa-
eMOcTh TPOrHO30B, NONYYEHMEX C IOMONE0 —DeHIAIOINHX
nOpaBmii, 0Ka3ajach BHIIE, YeM ONpPAaBABIBREMOCTEH pidun:{og
80B, JlaB&eMbplX CHHONTMKAMH.

§ 5. IIpmenenne meroga ofyucHHA PACROIHABAHHIO
o6pazos B MejmIunE

Bepostno, HamfoNBIINt BATepe¢ y CHENHANUCTOR B 06-
MACTH TOCTPORHHA 06YTamIINXCA MPOTPAMM BHBHBAXT IPA-
JOMKEHHS, CBA3AHHHE ¢ BHESPEHNEM METOZOE PACIO3HABAHMA
» Mepuiuny. OKasa’Zoch, 9T0 NOWML HA BCEX YI4CTKAX CROeH
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ABATOALHOCTH BPAT TAK FUIM MAATE CBASAH C HE0GXOMMMOCTbIO
KIaccAPROEpPOBaTL pasimTHEe caTyannn. Brenpenue Mero-
AOB DRCHOSNABAHAA B MONMIERY HATANOCH YO B mepBOil
monosaRe 60-x rogon. B macrommee BPEMS - CYMMECTRYIOT
ASCATRE 3aQad, DeMIGHHLX MOTORAMM oOfiywemnmA pacmoama-
Banmo ofipazos. Ipm srom oxasamock, uto b COTOCTABAMEIX
YCHOBHSAX, KaK NPaBUi0, KAACCHGEKANAE ¢ NOMOMBI Ma-
JURH SHATHISABHO T0RHEE  KAACCH(RKAMHMIT, KoTopsie mpo-
BONHT Bpad.

Meromut ofywemma pacmosmasammm 06pasos mcmombsy-
I0TCA JAsi DONeHHEA CHeAYIOmEX 3apat.

A. Nuddepennuansaan mmarmoctaxa.

B. Hpornosmposanme ocaosmenmit UpE Mederud.

B. Hporuosnposanse otaanermsix Pe3yIIBTATOR MeTeHHA.

I Briasienue moned, «npeapacnonomennrixy & 3abo-
AeBARMI0 (SNMAGMAONOTHYECKNS 301ATH).

A Bagaun nunbdepennnansmodt pma-
rEocTnkx JlnppepeRmuansran mmarmocTHEA — ogHa
H3 Hanbosee TPymAMX 3agaw Meganans. Oma COCTOHT B ToM,
9706L mOCTABHTE GonbHOMY gmarios TOTA&, KOTAA HMeloma-
ACH CHMOTOMATHKA MOMOT NDOABIATLCA UDA PA3IHIHEX
Gomeamnx. Yacro npm oTom oKomwaTexbmEk NMarHos Kopen-
HHM 06pasom MeHAeT TAKTHKY negenns. Hanpumep, uapespn-
HaliH0 TPYARO pasMmYATE TakMe CXomHO TeKymue 3aoure-
BAMAA, K&K DAK JCTKOFO W NEHTPANBEOE BOCIAIEHNNE TeTKOTD.
A Mexmny Tem p TIEPBOM CAYIa0 JKONATENBHO COWIOS onepa-
TABHO® BMeIaTeabCTRO, TOTOa XaK BO BTOPOM Heofxo-
DEMO KOHCEDBaTHBHOC JIeuenme. 1873 PAa3aANIHEIX TPYAHO
raddepenmmpyermsix  zabonemanuit CTPOATCA  pemarwmae
npasmEna.

B xauecrse mexogmoi rEGOpMATAE 0 GobROM fepercs
aHaMpes, AaRmLe 00CMefoBamMA: Nabopatopnnix amAIN30E,
PeHTFeHO[‘paMMb[, KAPAHOTpAMMEl W T. a.

Bee stm nammmwe OTpefiesyienHuM  06pasoM KomHpyRTeA.
Inst aroro cocrapagercs CTRHJADPTHHE MepeYeHs Rompocos,
KOTOPHI JIIA KamfIoro GONBHOLD samomHAeTCH OTBETAMM.
‘acrs Bonpocos Tpebyer orseton » Bue YTREDIKNERRA «ray
(oTpmmanus «iem), Ha Apyrme BompocH oTmer BaeTcsa B Ruge
uexa. YenaBampaoTeA, 4o oTBET «ia» — magmTe npn-
sHaKa — ofosmaverca 1; a “«mer» — 0. Tamum obpazom,
HAOOp  01B610B Al TAKOFO  BOMpOCHEmKA — BOKTOD, {-7
KOODAMHATA KOTOPOTO OCTH OTBET Ha i-# ROmpOC mepewnx.
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s npumepa B Tabnune 3 mpsiBegena wacTh BOIPOCHAKA,
©OCTABIEHHOI'0O B CBA3N ¢ [AAATHOCTHKOHN 3abosenanmit

SHENYAKA.

Tabangma 3
| Hauuenosarme mpmsHaKa Xapaten orsera

1 | Ton Mymoxoit (1) wemnckn (0)
2 | Boapact mexoe 9ica0

3 | Hamuge Gomeit ra (1) rer (0

4 | Boxa mowomue na (1} HET (O)

5 | Bonm mpmerynoofipasme na (1) ser (0

6 | Bomx romogunte na (1) et (0)

7 | Bora mosmmxamr cpasy mocme emsr ma (1) wer (0}

{ 8 | Bosmmxaror wepes 30 wun mocme emw | ma (1) et (0)
9 | Boammxamot wepea 2—3 aca nocie e na (1) wer {0)
o | Ha cxonsio xa noxyren Gonvuol  |orser & muge Sncua

3a nocaename 0,5 rona
s | Desoraobmn B % posit OTBeT B Bige WeAn
ks | Hanmuase mosonriont xucnoret w 1. | ecre (1) mer ()

O6yaa10mas TOCAEAOBATONBHOCTS COCTABIAGTCA W3 BEK-
TOPOB, COOTBETCTBYIONIX GOMBHENM © yOTAHOBISHALIM Juar-
HO30M; IOJYYeHHOE ¢ IOMOmMEK 3TOH UOCJIEI[OBBM’I'QJIBHOCTK
pelmapmee OPABMIO M HCUONB3YeTcA B AaibHefimeM aus
YCTAHOBIGHHA Xapakrepa 3afonesanud.

Takue pemapmue [paBmia HOXYIeHM AR Auddepen-
THanbHON muarmocTHXE GosesHeil sxexyixa (s3na KETYAKA,
PAK HRENYNKa, TOJMHBIL, FACTpuTH), Ais gaddepenumannroi
RUATHOCTAKE Gonesumedi mmmenofa (KapAROCHA3M, pax mt-
mesoaa, pYGIOBHE CyMeHAA M T. I.), 3a60JeBABME JEKEX
u Apyrmx saGomesanmil. Hakx yme yxasmaftoch, TOYHOCTB
IPaBMALAOHR KAACCAPHRAINN C HOMOIIEI0 9TEX NPaBUA BHIIE,
"eM TOYHOCTh Bpaue(HOH AMATHOCTHRE.

B.3amaum mpormosupoBaEmMA 0CIdO K
HoH M . YMeHHe IPOTHOAKPOBATH OCIOMHEHAA OYeHE
Ra)EO Opn Brfope cxeMu jeuenns. Ilpm xmpyprageckux
BMEIIATeNBCTBAX CYIMECTBYET ONACHOCTS, CEASAHHAS € Ta~
KEM, HalpUMep, OCIOKHeHHEM, KarR TpouMGodnebmTt, m Guao
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611 0WeHs 3aMAHYHBO ANA KaXKAOTO GONBHOTG YMETE IporHo-
3MpPOBATH BTy OMACHOCTH. Ilpn npyrux aaonesamnax kakue-
TO CXEMBI JI@UEHHA MOTYT ¥ HEKOTODPHX GONBHMIX BHABATH
IIEePrais, a ee TOMO HAN0 YMOTL NDEJACKAIHLBATE.
HMogoute safagm pemantes mo Tod swe CxeMe, 4T0 I
safatm  puddepernmansmoli gmarmocTHKm. Has  xampoit

TaKOH BajauM COCTABAMETCH CBOK TePEIeHE BOHPOCOD, CO-

HeprraHue KOTOPHX ROJKHO OTPaMKaTh IHPHYHEHL, BHI3BEIBA-

lomue ocuoxuenue. 3atem opyupyercs obygaomasn nocuae-

HOBATENBHOCTE: K OJITHOMY Kiaccy 3T0iT OOCIeAOBATONRHOCTH

OTHOCAT 7Tex GONBHMX, KOTOPHE DPONIH AARELIL RYpC
JIeIEHMA, HO MMES OCJIOMHEHHU; K ApyromMy — 60NBHEIX, Te-
perecmux ocrowuenus. Ilo aTo#t mochesoBaTenbuoCTH cTpo-

MTCA UPARANO, KOTOPOS, YUHTHBAA HHAMBHAYANBNLE o0CO-
GerHOCTH 6OIBROTO, KOILKRO IPOTHOSHPOBATH BOSMOMKEOCTH
OCHONHeINA opr 3a)1amanﬁ MeTO/lNKe JIeweHHH.

B.llporuosmpoBarmme oTgamenmux pe-

AYABRTATOB JdeveHwni. HPOI‘HOSHPOBHHHE OTAANeH-
HHIX De3yNLTATOR fedeHUA ARIACTCH OIPeNesSOMuM dak-
TOPOM IpH BHEOpE MeTOmOR Newemun. Ilo CYIHECTBY, peria-
ercs pompoc of oddexTmBHOCTH ANA  gammoro Boasroro
HeKOTOPOH cxeMEl Jegemmsn. OBbrano OPHHATHE pemeHHs
0 OPUMCIIeHAH OTpefleIeRHOr0 MeTOMla JIeTeHHA CBA3AHO ¢ BH-
GopoM ofHOTO H3 “KOBKYpHDYIomEX» Metofos. Hampmumep,
A MEOTHX 3afojeBaHmi CYMECTBYIOT PAfEKalBHbE (ome-
PATHBHHE) H KOHCEDBATHBHBIE CIIOCOGE! JleYeHAA, UPH 3TOM
KSKIIBIL BADHAHT MOMET MMeTh DasiudmHLIc OTHANCHHED Do
ayapratst. [[na mpoctoTH GymeM cumTath, wro meuemie opn-
BOJHT K OIHOMY i3 TPeX HCXoxos: 1) moamoe mramoposienme,

) mBazmmocTs, 3) cMeprs (» meficTBETeNBHOCTH CYmeCT-
BYIOT DasJUvHEIe CTeNEHH WHBaXMJHOCTH).

- TIpeamonosnm, 90 1A Kakmoro merona Mewemust ¥ mac
eCTh Opapmao, c TOMOIIBIO KOTOpOTro ¢ 6011511101‘& TOIHOCTHRIO
MOKeT GLITh OCYUIECTBIEHC OTHAIEHHO® NPOTrHOSHPOBABUE
peaynsTatos jedesnss. Ectecrsemno torma BHOMpaTE TAKyI0
METORHKY JeYeHHA, KOTOPAfx AaeT [AAA AAHHOIO GOABHOrQ
TPOrHOCTHIECKH Hambolee GAATONPMATHEH pesyabrar.

Taxoe upormocredeckos mpasmIo Momer GHIB norydeno
CpefcTsaMm 06y9enNA DPaCHOSHABAHEI 06pasos.

Ias atoro Tarsme cocTapagetch BOIPOCHHK, YINTHBARO AN
HRAHBANYAN5HBIE. 0CO6OHAOCTH GOIBHOr0 W 0COBCHHOCTH Te-
denna ero saGojemamma. [lo TakoMy BoupocHEKY cocTan-
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Jaerca oﬁyqammaﬂ 10CNe0BaTe/IEHOCTD, T.“E- LA Ra@aoro
MeTofaJaeTeHuA oTfupaeTca rpymma Jwoged, I KOTOPLIX
W3BECTON DeYNbTAT JieweHmA. Takas rpynma mofelt pacma-
JlaeTCA HA HECKONLKO KIIACCOB, COOTBETCTBYIOWAX PE3ylbTa-
1y sedenusa. Ho aToil ofyuaomeif mocae0BATENBHOCTE CTPO-
WICA pellaomee NpaBHic, NPOTHOSAPYoMee IONARAaHHE
KamAore GONBIOr0 MOCHE JNedeHHsA B COOTBETCTBYIOMYIO
KATeTOPHIO.

Tamue pemaiomue TPaBEAa CTPOATCA ANA KAKIOTO Me-
TOAA MEUSHUA. A 3aTeM METOJ JeYeHHA JJIA SAHHOIO GOJBHOrO
pEOMpaeTcA MCXonA H3 HanGoxee GIATOMPRATHONO NPOrHO3a
PesyNbTaToB JeveHus. .

ITogoGnrie Merofsl UPUHATHA peIIEHAA YPeSBHYAHHO
adperrapur. O6rano, e Goaknee THCIO DAapaMeTPOB He-
o6XoguMo 06paGoTaTh MNA MPWHATHAA DPelIEHHA, TEM. CHIAbHES
CKA3LBAKTCA NPEEMYMECTBA MAIIHH B CPAaBHEHHH C 4deJORe-
xoM. Yke 3afada o muddepeHnuanenofi grarnoctake salo-
JIeBAHHMA BHABAAET . 3HATMTENHHOE HPEHMYMECTBO BEFIHCIH-
TEIABHBIX METONOB B TOYHOCTH H HANEHHOCTH KJ[QGCH@HKGE(HH:
3apgaua o BrGOpe MOTOMOB JMeueHMA WCXOAA H3 Hamboauuseil
OPOrHOCTAYECKOH 3Q@PeKTHBHOCTH MO CTPYKType SHAYETENb-
no cuoxeel 3aaae gmddepennuanpuoil guarnoctaxu. Hmen-
HO HOITOMY 3/1eCh ROJUKHE CKAZATHCH IPEAMYIIECTBa TOXHOTO
pacuera.

T.9nupgeMuonoruvgeckue sapganu Ilo-
ABJEHAE METO0B Oﬁy‘IeHﬂﬁ pacno3HaBaHUIO OGPBQUB O3B0~
JIHJIQ DOOCTARHTHL B Me}lﬂl{ﬂl{GKOﬁ OpaKTHKe DPHHIANAAABHO
HOBH€ H UPe3BHUAHHO BAIKHBIE 3[[a%H DHHAEMAONOTEYECKOND
IIaHa&. BDT OpAMepH TaKHX 3ajad.

Hspectso, uto 6HBAOT TaK HASHIBAGMBIE BpENHbE HMPOH3-
BOACTBA. BpPEeNHHIME MX HA3HBAIT HOTOMY, 9T0, HECMOTPH
-Ha UDPHHATHE MepH NIPeACCTOPOKHOCTH, YaCTh pBGO‘TPlX,
SaHATHX Ha 2TOM HPOMBBONCTBE, 3a60NeBAST OHPeNeNeHHBM
safoneBaEmeM (OHE HABHBATOA NpPO(eCCHOHANBHEME).
Meyxny TeM pAOM ¢ 3TAME safonesmAMA pabounmma paboraloT
MX TOBAPUINM, JUIA KOTOPHIX TO K€ camMoe MOPOH3BOJACTBO He
onacHo, ChopammBaeTcs, MOMKEO JIM TP HpHeMe Ha paboTy
10 PasAHILEM 0COGEHHOCTAM opranmama pabodero, ero mpe-
ABAYMIEH KUBHH, 0COGEHHOCTAM, CBA3AHHLIM C TPHBLITKAMH,
A T. II. UPOrHO3HPOBATE, 3a60/eeT K. 0H HpPoPeccHonaRbHol
fonesEp0. ECTeCTBEHHO, 9TO JIOAAM, JUIA KOTOPHX OTBET
OPOrHGCTHICCKH ueﬁ:mronpw}'reﬂ, clieflyeT PEeKOMEHAoBaTh
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He mocTymaTh Ha oty pafory. Takasm sagaza pelnaerca Tak
e, KAk H OOHMHAA 3ajaua mporEosa.

Upesssaiino Bamua zajaua mo BHTEJIEHHIC CPONH HACe-
JIeHHA TAK Ha3HBABMHX IPyOn pmcxa. Ussecto, HampaMep,
9T0 pasimiHEe NCUXOGUIHOIOTUISCKU® 0COBEHHOCTH Gec—
BEKA, Or0 00pds JHHSHE Kak-10 CBAJAIA © BOPOATHOCTHI
3260710Th TOH UAE HHOH Goseambio. Tak, manpmmep, cpen
3aboaeBAX MEQGADKTOM MEOKapha TAI0e OTMeYANTCH DR
€ TAKAMH OCHXOPHINONOTMICCKUME 0COBEHEOCTAME: 0TO
FORH CAHTBACTATECKOT0 TEMIePAMOHTA, ¢ ILpeoGlajaimtay
OTPHOATENABHBIMI OMOUHAME,, TPeAPACHONOKEHHEIMK K HOM-
HOTE, 9ame — 3aHATHS YMCTBEEHBIM TPYAOM # T. J.

Boasnnkaer sonpoc, neassa cpeacTeamu o6ysernn pac-
T03ilaBAHAK 06}13305 MOCTPOMTE TaKOe npapaio, KOTOpO®
U0 AAHHEIM 0 HCHXOPUIMOSOrHIECKAX O0COGEHHOCTAX qei10-
BeKa, 06 0COGOHHOCTAX €ro MIHEHRMX YCnoBEA ¥ ero Hac-
JIGACTBOHHOCTH LPOTHOZUDOBANO 6t [IA MEro BEPOATHOCTH
sabonepamdA TR MaH umOE GomesHbio.

Jlogedt ¢ me6narompuaTHs IPOrHO30M MOkHO GOm0 G
OB MHEATL B «rpyIOE PHCKa» H I8 KaKAOH M8 HAX I~
TaThCA  BHPAGOTATh HOKOTOPHE UPOPAIAKTHIECKES Mepo-
OpRATHA.

B HacTosmes npesst yate cymectnyior pemaonine mpa-
BUAL, € WOMOMBIO KOTOPHIX MOMKHO BEUIGNATH TPYIIH PHCKA

[0 MOBOAY HEKOTOPHIX OHKOJOTMIOCKEX M KaPAHOJOCHISCKHX
saboxesammii.

§ 6. Bavesawns o npamenennAx Meronon ofysenns
Pacosuasanmio ofpason

B npmeeeEHuX BHme opuMepax MowEO TPOCIOAUTE
OREY ¥ TY M6 CXEMY: [UIA KAMAOH KOEKPOTHOHX HpoGIeMH cre-
AIATHCTEL YKASHBAIT QOPMATBHKI CN0COE onmcanns carya-
mEl, B COOTBOTCTBHE ¢ KOTOPHM 0fpasylorcs BEKTODH, HOX
Toxane Kxaccupuxamma. Cocrapiaercss cooTBeTcTBYIOmMA
06yIaI0OMas NOCABROBATENBHOUTS, 8 daTeM ¢ THOMOIBI0 Off-
HOTO H3 YHHBEPCANLHHX AJIFOPHTMOB OGYIeHHS paciosHa-
BaHHIO 06pasos cTpOmTCA HysKHOE pematomee upasmic. Yacto
OKA3MBAGTCA, HIO MOMYYEHHO® NDABIIO KIACCHQHKALME
TOBBOMACT Da3NONATL CHTYRUHH TOUHEE, T6M 3T0 JEJAT
CHOREATACTSL. MOET BOSERREYTS WANOSHA, UT0 Ve omAn
OPHMOHCHEE aIrOpaTHMoB ofyweHus pacmosHaBammio o6pason

§ 6. 0 NPHMEHEHHAX METONOB PACHOSHABAHMA 177

caMo Mo cefe rapamTHPYeT yCmeX B pelieHmd 3aJ[a¥ KIacew-~
$axanmu. 910 Ranexko He Tak.

Hpewe BCero, 3aMeTHM, 4TO U3 MATH TIpHBENEHHBIX opa-~
MEDOR 9OTHPE OTHOCATCHA K KIACCAQHKANME TAK HASLIBAEMBIX
abcrpatanx caryammi. Kak yme 0TMOYaNOCh, CTPYKTYpa
96/I0BEIECKOTO  PACHOBHAIOIEro YCTPORCTBA, BHAHMO, EHO
TPHCIOCO6AeRa K PaCIOBHABANMIO AGCTPAKTHRX ofpasos.

Kamymazcs 7erxocth BrGopa  cuoreMsr GOpMATBEAX
ONMCAHMA CHTYAuE B UPHBENEHHHX NpAMEPAX 06LACHASTCHK
OTHIAL He GespasimameM k cmocobaM dopmasmsamum mafop-
MaIMH, & TeM, 10 B PACCMOTPeHHBIX HPEMEpAX CYMEecTBYeT
OIMHCTBEHHAA  BOAMOKHOCTE  (PasyMHOM»  QopMANHBAIEH.
Tax, B sagate 0 KIaCCHPMKANAM EOPTOHOCHEX DAACTOB KOM-
IUIGKC IeoUBNTECKAX M3MOPeHmI Grt YKe oupefielNex, B 3a-
Fate MDOTHO3MPOBAHMA CPOKA CHYKOL JaMn OnpefeleHs
PKCIUTyaTANHONALIE HAPAMETPH LPUGODOB, B 3ajade O Ipo-
THO3E IOTOAEI ONPEAENCHL CHHONTHICCKHE IAPAMOTPH, UPH
COCTABIHAM HPOTPAMMHDOBARHOR HCTOpuM GolesHs MAPOKO
MCIOABBOBANUCHL PAadPabOTKA POaNbHLX HCTOpHE GONesHH.
Mzax; oxasaiocs, 470 BO BCOX NPUBEIGHHAE saNAvAX ViKe
BA[0NIT0 [0 MOABIGHHA METOA0B 06YYeHHA pacLo3HABAHMIO
ofpagon Gruro mcEo, kakas mEGopMamuA HYKHA [Jf KIac-
CHOUKAIMM ¥ KAK famHAA MHQOPMATIEA MOMET OHTH $op-
MAIBHO MpejicTapiena. MIMeHHO 3TEM BO MHOLOM B 0G'bHC-
BAGTCA YCHOX UPHMEHEHHA METONOB DACHO3HABAKHA.

Ofmako He Be3Je MeTOAM DaCHOAHABAHMA LOBBONAME

ROCTHIIYTh YCIOXa B POMOHHH KOHKPOTHWX 3ajad. Oxaaa-
%G, 910 HAMGONe TPYNELL U POUIGHHES TAKMO 3AKAYE, KAK
C03RAHAS GYKBOIMTAIONIEro ABTOMATA I ABTOMATA, PACIO-
3HANMEI0 pedb (akycrmieckme cmrmanm). B pasimvenmz
DPYROUMCHHEX 3HAKOB HE ONHH M3 CYNIeCTBYIIAX GYKBOUETA-
OMHEX 2BTOMATOB HE MOKET CDARHHTECH ¢ HCKYCCTBOM pad-
JIHIOHNA PYKONHCHBIX B3HAKOB TEJNOBOKOM.
K~ Yem 310 mommo obmacrmrs? BepoatHo Tem, ato pyxKo-
OHCHUE BHAKM UDHAYMBIBANH CAMM JIOAM H, ECTECTROHHO,
CO3/ABAXH HX MAKCHMAABLHO YROGHHMA [/ CBOBTO DACIO-
3HalOmero ammapata. Temeps, Ans Toro 9106E cocTAzaTHCA
€ 9eNOBEKOM B DasiEYeHUM PYKONMCHEX 3HAKOB, HAAO0 MO-
BTODHTH B IDOFPAMMe (JOJOBBYOCKYH DaCHOZHAIOMYIO
CTPYKTYDY.





[image: image89.png]Taasa VIII
HECEOABEO OBITHX AMBYAHH I

§ 1. Eme pas o mocrasobke 3amasn

Towemy swe sagaga ofywenms pacrosHaBaumio obpa-
308 BOT yie ‘Gojlee NATHAIUATH NeT BEBHBAET TaKOH GONB-
moft WHTEpeC Y YYEHHX PASIMUHHIX COOOUALLHocTei? Io-
HEUHO, 0TBEYAs HA BOUPOC, MOKEO BLito G cocnaTses ma Ty
HOJIB3Y, KOTOPAsS MOMKeT GHITh NOCTHTHYTA NpPH HCHOMB30BA-
HEH_ HAJel 1 MeTONOB DACHOSHABAHMA.

OnHaxo OCHOBHAS NpHTAraTeNbRAL CHIA 3ajgayu o6y~
SeHHsl pacmosHapanmio ofpasor me B sroM. Botr yke Gonee
TMATHAAOATA JeT yIeHLle URTAIOTCA IOHATH, KaKyKw jKe 3a-
Rady oum pemanT. MHEoraa ypactca mHapmcosath oBmyio,
4 NOTOMY IOBEPXHOCTHYIO CXeMY, B KOTOPYI0 YKIAafLIBAeTCA
TOCTAHOBKA 3afaid  PacHO3HABAHMA 00pa3oB, HAIpEMEp
TaKylo, KAKAA OPOBOJMICX B  jJammoi  xmure. Ilpm
HEeCKQILKOD HpHMOﬂHﬂeﬁHOhl B3rasane Ha Mup MOHO
YTBEDHIATE, UT0 3afada ofydYeHus DacIO3HABAHEI0 06pasor
ABNACTCA NPUMHTHBHOH 3afaveil o MUHMMH3AURH CpeIHEro
prucka. ITlpumurusaoi moromy, wro pematomme mpasHna,
CPeJm KOTOPHX OTHICKHBAGTCA WYJHKHOE,— UPOCTO XAPaKTe-
pucruieckne dynkqum. Boxee rore, a1, Rosmomumo, mpocto
JEHEHHbe AMCKPEMHABAHTHBE QYHKIHA.

Eciom crate Ha TPagMIHOHAY0 B MATOMATHKE TOYKY 3pe-
HUSL 0 TOM, ITO BafaHue KJIacca GYHRIAH, B KOTOPOM HE[eTCA
uy;xHad QYEKIWA, ABIAETCA BHENTEMM MOMENTOM B MOCTA-
HORKE 3ajiai, To 3ajawa ofyuewus pacuosHapaHHIO ofpa-
308 €CTH YACTHHI Clydall 8aRaudm 0 MUHWMH3AIHK cpegHero
pucka. ITpasra, oxasadocs, uro A PpemeHHs TaKOH dacT-
HOHt 3a/IaTH COOTBETCTBYIOWAA MATeMATHIECKAS TEOPHA Bhila
uegocTaTouHo passura. [loaroMy B cnasn ¢ aagaueit o6yuenus
PacToSHABAHHI0 006pasoB OnH IpoBemeNLl  fCC/eqoBaHNA

§ 1, EIE PA3 O HOCTAHOBKE 3AJAYM 179

HeKOTOPBIX BOIIPOCOB TEODHH Bepon'mocreii H MaTeMaThde-
CKOH CTATHCTHKM, TAKHX KAK TEOPHA CTOXaCcTHHECKOoi ammpo-
KCHMAlMHM, TEOPAA DABHOMBDHON CXOZUMOCTH €acTor NOAEB-
nenua cobrrHit kK HX BepoatHOCTAM. (JHAKO He0GXOAHMOCTE
B pAa3BHTUH JTHX BOOPOCOB MoOrjaa NOABUTACA M caMa
no 0969, a BOBCe He B CBA3H C 33,113‘191"! pacmo3napanuafa
06paaos.

Uro ;xe HOBOrO YT B 3ajgate OOYYeHHA DacmosHa-
BaHHi0 06pasos mcciaegosarenn? Kakyw cmemumgury omm
DOBITAIOTCA BIOKATE B HOPMAIH3ALMI0 MOHATHA ofywemms?

Bepoatso, B pasHoe BpeMA OCHOBHHIME B HCC/e10BAHEE
O6Y9eHHA OKa3HBAJNHECH DABHME aCHEKTH OTOH mpPoBIeMsI.
Beero 15—17 ser masap Bo BpeMeHa mepshix pabor Poserr-
6aarra o6yTenme Kasanoch TANHCTBOHHLIM (eHOMEHOM, MPH-
CYIEM JKUBEM CYIeCTBAM, M MeTO{HKa Pafor mo Hccleno-
Banmp ofydYeHHA HaNoMHHada HeHeWNAe pabork mo Gmo-
HMHKe; CIATANOCh, UTO HAlO MOACMOTPETE Y KMBHIX CYINECTH
TEeXHOJIOrUK oﬁyflemm U NepeHecTH ee, KaK &JTOPHUTME, Ha
9BM.

SareM Gmna mocraBiena 3ajada ofyYeHHSA pacuOaHA-
Banmlo 00pasoB KAK BaJla¥a MIHMMUSANAEN pHcKa. CieacTauen
TaKoll NOCTAHOBKE OKA3AJNOCH INOABJGHH® OTPOMHOIO KOJIH-
qecTBa JrOPpHTMOB, BOTOK KOTOPHIX H B HacToAmer BpeMA
BCE eme RocTaToYHO mmpok. OJHAKO BCKope YZaXoch yera-
HOBHTb O[HY ¥ TY Ke OPHPOAY STHX ANTOPUTMOB ofydeHns
{chasanuyio nubo ¢ mpeelf cTOXACTHYECKOH ANNpPOKCHMATHH,
mmbo ¢ mReedl MEHWMH3ANUM OMIUDHYECKOTO pHCKa).
Takan 06mMHEOCTL B HpHpofe AJCODHTMOR HEMENEHHO GhLIa
CBA3AHA C MECJABI0 0 HOABJERNA KPAIUCA Hiell B TEOPHHE pac-
IO3HABAHHA .

HKax e moummaercs sagaya o6 o6y4emER pacmosHaBaHUI0
oBpason cefivac? B wem cnenuduka nocTamoBKH 3aATH, B GeM
o8 ormwume or obmell sajaun MURAMESAnEA pHCKa? Owe-
BUHO, ITO BCA cremuduKa dafavn o6yIeHHA Pacno3HaBaHAI
06pasos JIo/MHKEA OPOACTEKATH A3 TOTO, UTO KIACC POITAIMAX
upaBmI  Ipe3Bhdaiimo mnpocr. IIpumen#TeNBN0 K TaKOMY
TPOCTOMY KNAcCy peuMlamuX IpAaBEI Haf0 HadTH TOHKHE
cBOMCTBA METOAOB MENHMHBAIEM DHCKA, TAaKEe CBOficTBa,
KOTOpbIe NPHCYIH TOABKO 3TOMY KJIACCY H HHKAK He ABIA-
0TCH OGmMME CBOWCTBAMA METOMOB MUHHMHBAIUE DHCKA:
B srom cMpica¢ egmECTBeHHAA [aBa, KOTOpad Gma TOCBA-
meEa 06yYeHHI0 PacIO3HaBaHMIO o6pason,— aro riaasa VI.
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K comanenmo, » macrosmee Bpema eme He Ralifiena Ta-
Kasg DOCTAHOBKA 3ajladd, KOTOpas B paMKax KHaccHIecKoi
TOOPHH MUHUMA3ANAA CPEMHET0 PHCKa OHpefeania 6K CIe-
nu¢mKy sagasu ofyvenus. Taxmm ofpazom, okasaroch, ¥To
COfiepaHHe KHHTH OTpasaeT B GONBIIeH dacT He TO, 49TO
cocTaBifer cefiac OpeiMeT HCCHEOBAHHA, a CKOpee 7o,
T/Ie ATOT IPeAMeT [0MKeH HaXOAUTLCA. TeM Ho Memes MOMKHO
TODBITATBCA OMHCATH TOT KPYT BOMPOCOB, KOTODELA, OYeBMK-
HO, NOIKEH COCTABIATHL CcUeNu(HKY 3ajad obywemms.

§ 2. ®usEku 06 AHTYARER

Toxywnnocs Tax, 9r0 GOLBIMHCTEO 33K0HOB, CHOPMYIH-
POBaHENX Ha OCHOBe HaGNopeHmi 32 QeHOMEHAME IPEPOH,
opuragiexkar uanram. Ilpm oTom ofbraEan cxeMa puamde-
CREX OTKPHTHH, B 06meM, Bcersa OpAMePHo OJHA ¥ Ta Ke:!
CYIMECTBYeT PAN 3KCUeDHMPHTOB MM HaGNIOAaeMEIX SBIEeHAH,
KOTOpHe He MOTYT GHTH OGBACHEHH B paMKaX CTapoi Teo-
PEH, IODTOMY Ha CMeHY CTADOH TeOpME OPEXOHHET HOBAA,
KOTOpaA OGBACHAST B CTapHe GaKTH M HOBHe (PaKTH, mpo-
TEBOpETamue CTAPOH TeopHH.

YpEBATENBHO B 3TOH CXeMe Me TO, UTO OTHCKHBAETCA
HOBaA TEOPHA, a TO, ITO MOCTPOCHHAA [0 TAKOH CXeMe TeopHsT
ABJAETCA NPAaBMNLHOE (CHOCOGHA HpeACKAaBHBATH HOBHE
smaenusn). JefcTBETeNLHO, B IPUENENE CYmECTBYeT OTpOM-
HOe THCI0 GOPMANKBHBIX «SAKOHOBY, KOTOPHE MOTAM G 06bc-
HHETb BCe M3BOCTHHE PaKThH, HO KOTODHE HiEiero ofmero me
nMens GH ¢ MCTURHNMA BaKOHAME NPHPOALL.

Tax, 9TOGL HOCTPOMTH TEOPWIO OTHOCHTENBHOCTH, HANO
GELTO TOCTPORTH TEOPHIO, KOTOpas cojepkana Gst B cebe
KIQCOMIeCKYI0 MeXamMKy ® ofbacHaia OB eme ABa-TpW
$axra, ruasamiE H3 KoTopHX omert Mafikenrcoma. Dopmann-
10 TaK@X Teopuit maore, Kak e mawmen dimmrefin cpow
B3HAMEHHTYI Teopmio? .

B ofmewx, (USHKM eMHOLYIIHH B . O6BACHEHMH JTOrG
dexoMena — OHE COHUIAKTCA HA AATYHTIUMIO yYeHoro. OMHAaKO
Z@)Ke TPOsRISHRe HATYRINM (He TOBOPH yiKe o TOM, 9T0 TaKoe
WETYARUA) UBMKR ORPefe AT No-pasHOMy. OfHU TOBOPAT,
9F0 ¢ MX TOUKH BPeHHA TEOPHA JOMMKHA 6ur1e Hanboree Kpa-
cupoif, Apyrme — HeoSHYHOMA, TPOTBH, HANPOTHB, CIHTAKT,
10 TeopHA AowkHa OMTE Hambonee MPOCTHM IPABHIOM,
ofpackAomEM Mup. Wmave rosops, QMauKE DOHEMAIT, XTO

§4 0 MEPE, B HOTOPOM BOSMOKHA HHTYHNMA  1gf

AnA puGopa MpapmABHOH TOOPHH OJHOTO 06BACHEHHA PaKkTOBR
ABHO HEfO0CTATOYHO, H TODTOMY TeOPHSA,; OGBACHAOMAS MAD,
AOMKHA, 0 ¥X MHEHHI, YNOBIGTBOPATH €O M HOKOTOPOMY
SKCTPEMANBHOMY CBOHCIBY (0fHW HASHBAT ero KpPacoroit,
ApYrEe — HEOOHMHOCTBIO, TPeTHH — opocToToR W T. &.).

§ 3. Mamnnmas WHTYNIHA

B raase VI Mu cronxmyuncs ¢ mpoasiermem evammumofi
BETYAGEEY: CPE[Hl MHOKOCTBA TDABHN, IPABHIBHO KIACCH-
¢munEpyomEx npEMepw, Hago 6Euto BHODaATH ayvmee.

Oxasazoch, WTo yme B pamkax Teopmm METAMASA XPH
CPE[Her0 pHCKA yAaercs cHoPMYTAPOBATH DKCTPEMATBEEE
CBOMCTBR, KOTOPHM JOIKHO  YIOBIETBOPATE BHGEpaeMoe
pemenne. Boee Toro, 'BoaMomHO  cHOPMyTMPOBATE pas-
JLTIALIe BKCTPEMANBHLe MPMAIMIG, OfHE B3 KOTOPHX MOTYT
0Ka3aThca Goneo «IAyGOKEMMY, TeM JpYTHe. 3HATHT, MOKHO
CTPOHTE MANIMHN, DAIATAINMECS CTCIEHBI0 (HETYHIEIY,
¥ BOSMOMHR MallHHA, NPSBOCXONAMAN APYIHe 4rayGmmoit
AHTYENHID.

§ 4. O mupe, B KoTopoM BoZMOMHA VATYHIHEA

Ilpr rtex cmocobax paccympmenss, KOTOpEe GHUIE Hpo-
BE[GHH, «FNy6UAa MHTYMUMES ONDERENNETCH BBeJeHmeM
ANPHOPHOTO OOPAZKA CPeAN pemalomux mpaskmi. Moswer
TOKa3aThCA, 9T0 BBeJleRMe NOPHAKAR HeMHKOM 3aBHCHT OF
Hamero mporssona. Ha camom gere sro parexo we rax yix
OIeBUIHO.

IIpx  mposepenmn YUOPAJOIEHUA MEl Ba7a6M  KJIACCH
(yExmud He mepevmcieNmeM mx ieMeHTOB, 2 PeKYPCHBENIM
CIocoGoM (3ajlaHEeM IpaRmIa MOIYISHHA TAKHX bynxomit),
Tlpasuia wonysenma byExuMit saganTen KOHCTPYKTHBHEIM,
a moToMy npocrhtm cmocobom. Hackonpxo paszoobpasmst
cnocobs ymopamovenns? B kaxmx TEPMUHAX MOMKHO OIpe-
Reants pasuoobpasne? Bee ato mompocw, ma KOTODEe LoKa
Her otBeta. Xotenocs. 65 AyMarh, 9To emocobr yuopsagoe-
HHUA He CTUNIKOM PasHOOGDasHM W ¥TO BEAKOE YHOpAfode-
HHe OTPAaeT paccioenne (yRKUMA 1O CAOMHOCTH.

Torna MRTYANRIO MOMKHO 00BACHUTS, GCHR HPEENTH i~
HOT83y 0 ¢MUD®, Ile BCe ABJIEHUA UMEIOT IPOCTYIO QYHKHEO-
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HaIbBHYIO GBA3LY *), B T0 RpeMA Kax GOXbIIAA TaCTh PYRKIEI
oTpaskaeT CIGKHBE 3aBuCHMOCTH. B Taxom Mupe, mccienys
ABJEANA DPUPOMNE, HepasyMHO MCKaTh OGBACHAlOMEE mX
BAKOI B Kxacce CAGKHHX ¢yaxguii, ato u Gecmoneano,
DOTOMY 4TO He XBATHT SKCIEDPHMEHTaIBHOTO Matepuala,
9T06E €r0 HalTH, U B 3TOM, OO CYTH, HET HeoGXOREMOCTH,
TAK Kak MAD ¢mpocrs. [IpEHATHe HOOTESH 0 OPOCTOM MMpe
To3BONAET, 0TGPOCHB TOAABAAIIYI0 YacTh BoeX QYHKHANR —
CIOMKAKE QYUKIUH, HCKATh PelleNMe B CPABHHTENLHO MaJ0-
THCAEHHOM KI2CCe IPOCTHIX (QYHKIAH.

Hajitu naubormee mpocToe mpaBMIO, OOBACHAIOMES Ha-
GmofaeMsle ABIENHA HAM (GAKTH, 3ajja9a BeCEMa TPYAHAA.
Hagepuoe mosromy malifleHHOe HPOCTO® OPABEJIO JACTO Ka-
ETCA HemMUTaNHBM. B HalteM veNoBeYeCKOM MOHMMAHMN
TmPOCTOTA TECHO CBASAHA C MOHATHeM KpacoTsl. Moser GxITh,
TORTOMY CBOMCTRA «IPOCTOTA®, (HEMKUTAHHOCTHY, «KPACOTA»,
KOTOPHIe HCHOAB3YIT (UAHKK A ofBACHOHHA NPEIMHEI
BEI6OpA TOTO WA WHOTO BaKOHA, ABJATCA OTPArKEHMEM
PaBHMX CTOPOH OHOTO ¥ Toro e (yHKmuomana. He aTo
Jam MMeA B BUAY OSfMmTedin, korma 3amermn, uTo Gor mao-
mMpeH, HO He 3ioHaMepeH. Msompem, motoMy uTo TpyAHO
AafTH dKCTPeMANbHEe NPHHIOUNE ITOSHANMA, U He BI0UaMe-
PeR, HOTOMY WT0 MHD LO3HABAEM G IOMOMMIO TeX CPeICTB,
KoTOpHE HaM HOCTYOHH. XOTA B NPEENANG MOMHO HPOJCTa-
BETH cefe Takoil MEp, BIA MOSHAHAA KOTOPOFO y HAG IPOCTO
RMKOIMA He XBATHNO Ol OmHTA.

*) 3amerny, UTO CAMO MOHATAE MPOCTOTH W CHOMHOCTH JyHKuAK
B MaTeMaTMKC 10 CHX NOp 9eTKC He onpefeneHo. [[ooTomy B JaHHOM
CiryTae TPUXORUTCA aNeIIAPOBATS K MHTYBIN TUTATEA.

Hacry 6ropas

CTATHCTHYECKHE OCHOBEI TEOPHH

B nepoois waemu xnuew sadave obyvenus mawun pacno-
anaeanulo 06pasvs PACCMAMPUSAAACy ¢ MOYKL aPeRUR" RPO-
Gaemb sunumusayuy cpedueso pucka. llocacdusa dopmy.au-
Pyemen mex: HQUMU MUKUMYM  PYHKYUORGAQ

R =0 oar @,

npurexn dynryus Q (3, G) cuumaemes ussecmHoil, 6eposmMHoCHL-
Kas ace mepa P (z) sapanee neussecmna, nwo samo dana cay-
uainan ewbopra zy, . . ., %, NOAYuEHNAR @ pesysvmarne Hesa-
SUCLLMBT UCNMIMARUYE ¢ HEUSMERHMM pacnpedesenuen P (z).

B omoi wacmu xnusu 6ydem npueedeno mamemamunecxoe
obocrosanue Gsyx nymei peuenus smot sadayu: Dexyppenmunz
Hemodos roucka munumyma gyrxyuonasa R (o) u memodos,
OCROBARHWL Ha 3amene Pynkyuonasa R (o) ezo amnupuseckoi
oyenxoll

t
Ry (@) = 1 3 0z, ).

Bydem yemanoaseno, npu raxuz yeaosuaxr smu Memodn
npueodam K ycnewnomy pewenurn sadauu.
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O CXOLUMOCTIH PERKYPPEHTHEL X
AITOPHTMOB OBYYEHHA
PACIIOSHABAHHIO OBPA30B

§ 1. Onpenenenme momaTma cxommmocT

B nepeoit sactn xHAErm safata ofyweHEA pacmosHaBAmmIo
o6pasos Ghia paccMoTpeHa ¢ TOYKE BpeHHA NPoGieMH ME-
HHEMU3ANEN CPEMIHEre PHUCKA, T. 6. IPABOREAACH K Cleqyomeik
TOCTaHOBKe: HAlTH MEEEMYM (ymKmHOHada

R ={00 odrg), ©.1)

ecxnt ¢yHknua P (z) HemssecTHA, HO saTo Kama cayqaiimas
W HEe3ABHCUMAA BHOGODKA zy,.. ., 7;.

Brito  yetamonneno, uro pememme arofi sagawm momer
GHT mOAYU6HO ¢ NOMONBIO PeKYDPOHTHEX OPONERYp BHAA

i) = a(i—1) — 7 () g s a (i — 1)). ©9.2)

Kanman raxas npomegypa moasomser TOAYIRTH NOCHBHG-
BATeNLHOCTh BHAYCHAN MapaMeTpoB o

a(l), ..., 0@, ..., 9.3)
KOTODas ODPeMeNAeT MOCASNOBATENBNOCTD BeTHTHE
Ra), .. R, ... 4

Kax nocaegosarensmocts (9.3), rax n MOCH0BATELBHOCTS
(9.4) cyrs cayuaimme mocmenonarensmoctH, KOTODHI® TOPOXK-~
JaloTCA peaamsanuelt caywa#moro mpomecca (9.2).

VicciefioBamze  CXONUMOCTH  aJTODATMOB, MEHEMUEBHDY-
IOMEX CpejHEit PHCK, CRONUTCA, TAKEM 06pa3oM, K MCCTeA0~
BAHMIO CXOARMOCTH mocHepoBaTenbmocted (9.3) m (9.4).

§ 1. OUPEAEJNEHHUE TOHATHA CXOZMMOCTHE 185

CymecTsyoT pasiudHse TOHATAS CXOANMOCTE CAYIARRKX
mocieftoateasrocreli. Hmwme Gyayr memoanaosamm gpa mo-
HATHA: CXOMUMOCTD 10 BOPOATHOCTE M CXONHMOCTH C BEPOAT-
RBOCTHIO BJMHMIA.

Onpenenenne 1. [Hoczedosamenviocms  cayuaiinnr sex-
mopos &y, . .., b, ... czodumes x eexmopy &, no seposm-
Hocimu, ecau, kaxodo 6u Hu Guao & >> 0, sepoamwuocmb @i~
ROAKEHUR HEpadeHcmen

18 —&l<e
npu n—- 0o cmpemumes k edunuye, m. e.

lim P (&, —& | <e) = 1.

R

Parm cxoOUMOCTIL TIO SEPOAMMOCIUU SANUCHEGLMER MAK:
P
E— %o

Oupenesnenue 2, Mocaedosamenvnocms cayvaiinez sexmo-
poe &y, ..., &, ... czodumes K gexmopy & nowmu nageproe
(unoz0a. ez0s0pam makae ¢ eepoammocmvio edunuya), ecau,
xaxoes 6u Ku 6840 & > 0, seposmuocmy swnereHus repa-
GEHCMEA -

supf& —&f<e
.i>’n

RpU N —- 00 cmpemumces K edukuye, m. e.

lim P (up |5 — £y [ <o) — 1.
oo izn

CxopumocTs mouTH HaBepmEOP UPEEATO 0GO3HATATE TaK:

om

Bi——&.

Tpusegernse ompeferenms CXOAEMOCTH CXYYaHHHX no-
CHefloBaTeNLHOCTeH OTPAXKAIOT PadANIHEe TPeGOBAHEA K 1o-
HATAIO CXORUMOCTH.

B nepsom cayuae cobrrue {{&n — Eo] <C &} BEIRONACT MEO-
HEeCTRO IOCTe0BATENBHOCTEH, ANA KOTOPHIX BHIOOJNHAETCA
yenosue |&, —E, |< e nna sagammoro duxcnposanroTe 2.

PH BTOM Kampgas TOCI8/(0BATEIBHOCTE & pocTOM 1 MOMieT
TO YROBNETBOPATH BTOMY YCJNOBHIO, TO He YAOBIETBODATE
@iy, CXofuMocTs 10 BEpOATHOCTH eCTh B HEKOTOPOM CMBICIQ
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«craban» CXOAUMOCTh — OHa HE [aeT HHKAaKMX TapaHTHi
TOTO, TTO RaMkjas KOHKperras peammsarua &, ..., &, .. .,
CXopUTCA B OGHITHOM CMBICJIO.

Hanporws, cxopmMocTh NOYTE HaBeDHOP €CTH TOHATHE
«cnabHOM cxonmmoctH. OHo 03HawaeT, 9TO HMOITH BCe pea-
IH3ANEM CXOUATCA B OOBYHOM cMElcTe. CXopMMocTs modwTm
HABEPHO® MOKET GHTh OmpefelieHa eme B TaK,

Onpenenenne 2a, Ifocaedosamesvrocmy  cayuaiinuz  6e-
awnun &y, ..., €, cxodumcea nowmiu Haseproe & E,
€CAU BEPOKMHOCTLL MHONCECTNER Ppeaiusayuil, Ois KkomopHz
cyugecmeyem  npedea

LimE, =,

oo

pasHa  edunuye, m. e.

Jlerko BHACTB, UTO W3 CXONMMOCTH LOYTH HABEPHO® Clie-
LYeT CXOREMOCTH IO BEPOATHOCTH. B caMom gede, Tax Kax
ang moBore n COPaBeJIHMDO HePaBeHCTBO

Pty — Bl <O > P (suplt—L<e),

izn

lim P (sup||§a~§nﬂ<5) 1

noeo Ve

Llim P (&, —

R0

TO M3 YCNOBHA

caenyer

e =4

O6patnoe yroepikpenite, Boobllie TOBOPA, HEBEPHO.

Hamel#l UeXblo ABNAETCA YCTAHOBNEHMe YCAOBHI
REMoCTH ciysafinbix mocxenomarensmocteit (9.3), (9.4).

Jina HenpepuBHAX R (@) H3 CXO/IHMOCTH TOCTELOBATENh-
rocn (9.3) ciemyer cxommMocTh meciemoBarexbHOCTH (9.4).
O6patHoe yTBepH/eHUE, OFHAKO, EBEPHO: MOMT CAYINTHCS
TaK, 9T0 CYMECTBYET MHOMecTEO A, Tover &, Ha KoTopoM
dymrnumoran (9.1) poctmraer MmEuMymMa. B sroM cnywae
pasiuunEle peasnsammm mpomecca (9.2) Moryr cxoamrhes
K PasAmaHBIM DIeMeHTaM & € Ay, B To BpeMA Kak moC-
aemoBatenbROCTh (9:4) Gyner cXOEETECA K OFHOM M Tolt ke
Bejuymie,

€X0-

§ 2. BHIMVKJIBE OVHRITU 187

Tlocranosra samauim ofywemms pacnosHaBanmio 06pason
CBOAKTCA K MEEEMESaTAN Hynkunonana (9.1). Tarkmm obpa-
30M, HCCAEAOBAHHIO NOJHEKHT CXOAHMOCTH ToCAeIOBATENA b~
mocre (9.4). B Tom ciyvae, Korma TouKa MEEEMyMa GYHEK-
meonana (9.1) egmmcrBenma, ms cxogmmoct: (9.3) caemyer
cxopnmocth (9.4) m, HaoBopor, ma cxommroctm (9.4) cre-
Ayer cxommmocth (9.3).

HMrar, 6ymem uccmeposars cxomumoers paga (9.4), T. e.
Hallla Helb — OODEIONATh YCIOBUA, HPHE KOTOPEX

R{e @) > inf R ()

B TOM cxyyae, Korfa inf R (a) cymecTmyer.

§ 2. Bumykasre QysRmun

Heupepripnas $ynrmms F (z) cxaaaprOre apryMenta z
HAJEIBAGTCR BHIOYKIOH, ecim mia mioboil mape Towek x,
M Z; COPABENIHBO HePaBeHCTBO

M (@) o+ (L= W) F (20) 3 F (hay + (1 — 1) 2),
. O<CA L. 9.5)

Ipupegennce oupenenenre BHITYKI0H $ynxouu mmeer mpo-
croif reomerpmyeckuil emica. Ilpempe Beero, ormermy, aro
Bhpaerme & =Az; + (1 —A) 22, 0 A1 ana mes-
Koro ¢uxcmpoBamHOTO A ompe-

BeNseT TOIRY %, KoTopas e- g
JRET Ha OTpesKe, COeNUHAIIXEM

z, # 3. OBpaTHO, Kaaoe wdcmo P
Z MOkeT GHTh pasiioskeHo mo z, ¢
B T3 ONMHCTBeHHEM ofpasoM, P
nupudemM 4

Puc. 20.

Ecam paccmorpers rpaduk pymkmunm F (z) (puc. 20) m ero
AYTY MeXHY TOUKaMu (2,41}, (Zgy2), The ¥y = F (@) m yy =
=F (z), To mepasencteo (9.5) osHawaer, wro jyra rpa-
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¢uka jgexur mop xopaoi, coeEAAI0IMEH K06k 156 TOUKE
rpaduxa:

—2 E2

ameF @) +ETRF@SFE, nlola ()

x1

Apamormuno oupejeinerca BHOYKIaA QYERQUA B oIydae
BEKTOPHOTO apryMenTa: pfaa nwoGoll ToYKE 2z, Jdemalied Ha
OTPe8Ke, COBAUHAIONIEM JBE TOUKM Z; B &y, EMEET MECTO He-
paBeHcTBO

N CARRESLIE TS TR

|
[m—m ] |7t

§ 3. O6obuenantii rpaguent

Bepremcn ® mpomenype (9.2). Saech ofuwmo B ciygae,
rorga ¢pymxnma @ (z, «} Anddepennupyema mo ¢, B KaTecTe
Bexropa ¢ (z;, @ (i — 1)) Geperca rpaguent mo o $yaKEER
Qz, o) Opr 2=z, @ = (i — 1). Tpammenr ¢ymrmmm
F (n) Oymem oBosmanats VF (). Taxim o6pasom, (9.2)
uMeeT BHJ

e@=al—1)—y@VQ@al—1). (99

Kax mspectmo, rpagmenrom Qymrmmm F(a) B TouRe @
HABHBACTCA BEKTOD ¢ Takolf, wro ¢ymkmua (g, (o — o))
ABNASTCA YAABHOM NMHeMHON YacTiio mpupamenms

AF = F (o) — F (ay),

T. €.
AF = (g, (@ — o) + ofa —a), (9:10)
THe o (¢ — op) — BedETAHA Golee BLICOKOTO TOPARKA Ma=
JIOCTH L0 CPaBHeHHIO ¢ | — a [.
Usasectno, w10 nomarue TpajmeHTa MOMOT GHTbL 0606-
TEeHO A7 Bequ(depeHnupyeMEX BHIYRIHX byExRn@i caexy-
fommy o6pasoM. Q6obmenmnM rpaguenToM VoF BHOYyRIOR

$yarmEn F (o) B Towke o, nasuBerca Taxoit BERTOP ¢ (o),
910 A BCoX o

AP =F (@)~ Fa) > (@ (@—a)). (@41

CymecrpoBanue ofofmennoro rpagmenta AAA BHOYK-

ABX QYRENME B A06od Touxe o DOK23aBO, HalpUMeEp, B
pabore [27].

§ 3 DBOBIMEHMBH PARMERT 189

Oqen‘mmn, 9TO BO BCeX TOYKAX, IAe BHRtykAan dymmmua

Arddepennupyema, o6obmennrik TPajHeHT cORmafaer ¢ o6su- -

HEM. B camom peue, AONYCTAM, YT0 B HEKOTOPOH TOUKe oy
VF (20) 3= Vo F (o). Torga CYH[ECTBYeT BeKTOD ¢ Takoi,
aTo

((VoF — VF), ¢) =¢>0.

Tonomam
a(t) =ay + te.
Torna
Flog) — Flo() = (VF, e)t+o()) =
=(Y%F, edt—c+o() (912

HNocronsky ¢ >0, a o () — Beamumna Broporo mopAgKa
MajoCTH, UPH JOCTATOIHO Maiwix £ > 0 ofe gacrm PaBeHCT-

Ba (9.12) cramoparcn Menbire, uem (Vo £, &), 910 npormso-
peanr (9.11).

Paccmorpmm npumep BHOyKROH QyAKNuE, KoTopas He
BeIORy aAnddepennmpyema:

@ (@) = (@ 5) —c|,
Ihe 2 — IeKOTOPHIA PHKCHPOBARHMI BeKTOD, a ¢ — prKCH-
PpoBauEnE cKansp. Jra GYHROMA HMORT TpajueHT BCIOAY,
83 HCKIIOYCHMEM MBoroofpasna
{o: (@, 3) =c}.
Onpepemmy  o606mennmix TPaAMEET CREAYIOmEM 06pasom:
Z DpE {ty, 2) >c,
0 npa (o, 2) =¢, .
—Z 1OpR (0, 2)<ec.

Vo (o) =

Ilpa (ay, 2) 5= ¢ voo6mennr TPAmHEHT COBOAAAET ¢ 0GR~
HM, & Opu (o, z) = ¢ yomosme (9.11), OYEBHAHO, BHIXOJ-

HACTCA, MOCKOALKY LOpPH 3TOM
(Vo (), (@ — ) = 0,

B TO BDeMA Kak

O (@) — D () = D () > 0.
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B raase IV 6bza BBepena B paccmorpesne ymExuua
moTepb

é uiz‘+c) .

i=1

%uizi—l»c +(

=1

Q(z0) =

Kax merpyano yGequTscs, B KavecTse ofofmennoro rpa-
AMeATA CYMMLI QYHKUMI MOMKHO B3ATh cyMMy oGoGmiermiix
TpajidenTon. .
P Il"loa'romy s otoft $yBrEAE 0606IMEHHE IPAIACHT MOMKHO
MONOMUTE ABHEIM

"

2z npy Z azt >,

i=1

VaQ(z,0) =1z npu 2 azi=e¢,

i=1

"
0 mpm Eu,z‘<c.

i=1

B paneseiimem Gymem paccMaTpHBaTh TOXBKO B)-Il]%’l.l;.;:’l;l::
no o QyEKHUE norepb. dro Gymer 03HAYATE, TTO ):(.'HI}TI TaKmx
¢yRKkauit Beerga cymectsyer ofoGmeHHE rpagme:
UOMHEHH YCAOBHA

Q (2 @) — Q2 ag) > (Y0 Q (2 %)y (o — ag))-

§ 4. YcnoBua cXO{MMOCTH PeKyPPEHTHBIX anrOPHTMOB

Mrak, DycTh 3afaHa BHILYKAAA 0 & NPH J0GOM :]mkcupo;
paunoM z GyRKnEA norepsb Q (z, &) M ompenenena x;ponenyp
monydenns mociaenosarensmoctm o (1), ..., @ (),

a(=a(@—1)+yHV 0 al—1)
PaccMoTpEM HecKoILKo Gouee o6mymo, de B raase IV,
mpoueaypy ofpasoBaEMA WOCHEROBATENLHOCTH
a@ =o—1)+ 70 & ali—1)+E&, 913)

a e
OTARTAIYICA TeM, 9To §; — cayuaftHasm momexa mpH ua}[;.
penun 0BOGMEHIIOr0 TrpajMenTa, KOTODAA YHOBICTBOP.

§ 4. YGIOBHA CXOJMMOCTH 191

YyenoBnam
M(E e, 2) =0,
ME e, ) <D< oo,
Byaem canrath, wr0 menmummm v (£) >0, obpasywomue

GecKoHeWHYI0 TIoCNeOBATEXEHOCTE HEOTPUNATEABHBX THCET,
TaKOBH, WI0

. 210 =

(=1

i=1
Hponenypa (9.13) nun sapansoro HAYANBHOIO YCHOBUA 0 =
= Guay  OUDEfleNAeT  cAyYAaBHMA mpomecc. Peanmsanun
1010 CHYHAMHOI0 NpOIeCca MHAYNIDYIOT0n HOCTe0BATE b
HOCTAME TOCK Zy, . . ., Zy, . . ., KOTOPHE NOABATIOTCH HE3a-
BUCHMO B COOTEETCTBMH ¢ pachpe/eileHmeM P (z). Pacupe-
Redenue e P (2) Takoso, wro mia moboro o CcymecTByer

R = Q5 0)dP (@) = M, 1Q (2, )

Dia) = §19:0(z, ) P () = My {1700 (2, o) .

Cupasegnnga TeopeMa
Teopema 9.1. (B. M. Jinrsaxos 44): Ecau:
1) @ynryuonas R () ozpanunen cnusy,
2) gymryua D (a) oepanunena ceepzy, m. e. D (o) < D,
) ducnepeus nomezu & ozpanuena ceepry, m. e. D (E) <
<D, mo npu AI06oM HauaabrOH BEKIMOPE Cyay NOCAEFOSAMENL-
woemb R la ()] — inf R (a) ¢ sepoamuocmyio 1.

i @
l[oxasa're.ﬂbcmo TeopeMbt QUHAPAETCA Ha clenywoirue
JIeMMBEI.
Jlemma 1. Jaz aoboz N u & > 0 moxcno nodoSpams maroe
r >0, wmobu. eeposmuocmo moz0, wno eexkmop o (N) oxa-
JHceMmea euympu unepuape Gy ¢ YEHMPOM 8 Cwaq L paduycom
r, 6baa Gosvwe 1 — §.
Hoxasareancrso Ioxamen CHa%ana, 910 AnA
n1060T0 § cymectnyer Orpamuvenmai  peamimaa [ (i) =
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= M{(a (i) — @gau)?} *). Cormacro npomenype (9.13) cupa-

BeIHBO DPAaBEHCTBO

M (8= emaa)®} = M (e (0 =1 et} = 29 (5) X

XM (0= 1) = aiaa), (Vo O (2 (i = 1)) E)))
FVPOM V00 G ali— 1) + & 7). (9.19)

YBeanwum mpapyo acTs aToro pasencTna. CoIaacHo yeIoBYIO
TeOpeMEL

MAE|a, 2} =0,
MAI¥: Q (2, @ (2 — M)} <D,
M {8 o —1), ) <D
Ioarony v (DM {[Vo @ (&, e (& ==1)) = &]* ) < 29 (i) Do

Kpome roro, mCmOMB3YA TO, ITO ANA BUOYKIOH (yHKOER
¥ T06HIX Z, 0 U ¢y COPABE[JIABO HOPABEHCTBO

(o = )y Wo Q2 0)) = Q (2, ) — 0 (5, a3),
omermm BeamamEy M {(( (i — 1) — @gaw), Vo Q (2, o (i —
— D)}
M (@ (@~ 1) — ogen), VoQ (s a(i— 1)) >
>MQ @z« — D —M(Q (2 m)} =
= Ao (i = 1)) —R{(ca)) > A4 — R (cean)y
rne A = inf R (a).
Taxam OEPRBOM, 0KA3EIBACTCA COpaBellIEBHIM HEPABEHCTBO
M {(e () — o)} <M {lae (6 — 1) — agadl®} + ¢ (3), (9.15)
tae ¢ (i) = 2y (i) (R (amas) — 4) + 2D¥* (2).
Ucnoxssys Bepabemcrso (9.15) m yumTEBag, 9To
M {(a (1) — omae)’} = ¢ (1),

HeNOCPeACTBEHHO MOJAyIaeM, TTO
N

M{( (V) — ama)t < D 6() =Ty,
i=1

1. e. penmamaa M {(o (V) — otyau)?} orpammuena umciaom Ly,

I

*) Jits coxpamenns 3aumcH SACCh M RAJILINE HCMOAB3YRTCA 0603-

pavends o* = (g+a),

§ 4 YCIOBHA CXORMMOCTH 193

Jns_poxasarenbeTBa JEMMH BOCIONb3YEMCA HODABEH-

craop Uebmmena jis HeNEHETPEPOBARHNX CIyYafiHHIX Be-
JIHIAH

" e
P 6 (N) = g > 1y 20— s

YemnEM To HepaBeHCTBO; YIMTHBAA, UTO

M {fo.(N) — e [} < T,

TOAYTAM

P () = e | > 1) <22

ITorpebyem, urobrr 5Ta BepOATHOCTH He UPEBOCXOFEIA B.
9dro mpomsoiiger, ecxu BexmIumst r, 'y, 8 6ynyr csmaamEm
COOTHOUTEHEeM

T

-5 =3
OTKY/a CIefyer, UTO ¢ BEPOATHOCTHI0, IpeREmatomel 1 — §,
rouxa o (V) Gyner HaxopmThCR BRYTDE rEmepmapa G ¢ meH-
TPOM B Oyaq B PAgUycOoM

Jlemma 1 pgorasama.

IIycrs, paites,
A =inf R (a).

Ofosuauiy vepea G ofmacts smawenmi o:

Ge= {a: R(e) <A +e)

Jleuma 2. Jag wobuz &€ >0 u N nocaedosameavrocmy
Qpy v oy ANy oy gy o . € Gepoamtocmslo 1 zomb pas soil-
dem 6 obaacmv G, npu i3> N.

Y1seprniente JNeMMH 2 DKBHBANEHTRO TAKOMY: BepoAT-
HOCTb TOFO, 4TO MOANOCHENOBATENLROCTH Oy, . . ., O HE
Pasy Be 3aXONRT B 061acTh Ge, CTPOMETCA K HYIIO IPK § —~ 00.

Hoxasareaxnocrso. [JJaa pmoxasaTeancrsa ymo6-
HO PACCMOTPeTb OpPOLEAYPY, oTImYawmywes or (9.13)
TONBKO TeM, 9T0 €CAH INOCHeM0BATeNBHOCTh UPH § o> N
BXOIUT B 00IacTh Ge, TO OHA TaM M OCTAOTCH.

7  B. H. Banupx, A. fl, Qepsomenxnc
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Ham proro 6yzeM cIMTATH, WTO COOTHOMeXMe
a@=alt—1)—y O [VQ@E al—1)+&]
BLITOAHACTCA BeeTAa MpH § <" N + 1, a mpu i > N 4,1 —
amms s o (i — 1) € G.. B cayvae sme, xorma mpm i >
> N -+ 1 oaement o (i — 1) npmmagnenur G, TOCTEL0BA-

TeJPHOCTDL «3ajunaers, T. e.

o) =« (i— 1).

Ovwesmpmo, 110 ecau mocegoBaTensHoeTs o (1), ..., @ V), ...
«++, @(i), MOCTPOGHHAR B CHIY HCXOZHOTO ANropHTMA, R pasy
He saxopuT B G mp’ § > N, TO NOCHeN0BATENBHOCTS, HOCTPO-
©HHAA N0 HOBOMY OpaBRIY, HUYeM He OTIMYACTCH OT HCXON-
Holl M, B YACTHOCTH, He 3aXoxET B G, mpm i > N. ITosromy
JOCTATOIHO OLIEEHTH BEPOATHOCTE TOTQ, 4TO HOBaA nocaeno-
BaTOIBIOCTL HE Pady He Bofiger B G, npm i > N.
B ofmacrn G, sufepem TouKy o*, nus Kotopoit

REYSA+ S
(3T0 Beersia MOTKHO CIeaTh), 7 onermM meanELy M {{o (I)—
— a*)’} ars opomenyps
a(i—1), ecnis i>N+1 mai—1)=0,,
S =fo i — 1) — v () [VeQ (s (i — 1) + I (9.16)

B UDOTHBHOM Ca1ywae.

Cornacro aTofi mpomenype mpm a (i — 1) & G,

M {lo () —a*P o (i~ 1)) = (x(i—1) — a*)
—AQIMLY0 G ali— D) JaE—1)}, (x(—1)
— oM =29 (D) M (& ha (i — 1)), (@ (i — 1) — a*)] +
M IV 02 e (i 1)F| e (@ — 1))

B cmay yonosmit teopemst

M (& [a} =0,
a Taxme

M (%0 AP} <D u M (& |a} < D.
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Hoaromy cmpapemnuso Hepanemcrso
Mo () —a*P lali — D))< (@@ —1)—a*)?
—N W) MV QG ali— 1)) (a(—1)—a*) +
+ 29 () D, (9.47)

JNaxee, nockonsry ¢yaknua Q (z, « (i — 1)) Brnyrxa, 10
VoQza(i— (@i —1)—a*)> Qi a(i—1) —
— Q@ a%)

H IO3TOMY
(M AV Q (2, a(i— 1) a(i—1)}, (@{i—1)-—a*)>
>R {a (i —1)) — R(a*). {9.18)

Ho roukm @ (i — 1) ¥ o* pubparK Tak, uro
Re@G—1)>4+e
{mockonery o (i — 1) £ Ge) u
Re)<4+3
B, CIefoBATEABHO,
Ra{i—4)—R(@)> 5 . 9.19)
O6vonmaan (9.17), (9.18) n (9.19), mowywaem, Tro upu
o (i — 1) & G,
Ml (@) —a* a(i— D} <(ai—1)—a*)?
— () e+ 2y () D.
Ecnu sxe mpm i > N + 1 omement o (i — 1) & Ge, 10
M {fo () = @) o (b= 1)) = o (2 — 1) — ")

Tycr» 6, — BeposarrocTs TOro, uro a (i — 1) & G..
Tora, mepexopsa K 6e3yCIOBHOMY MATEMATHIECKOMY OMKHLA-
Huo, momyuimM mus i >N 41

M{a(n) = &) P SM {(a (i 1) = a*)Ph = a8y (i) +
+ 202 (3 D.

7*
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W3 aroro pexyppemtmoro COOTROINCNHAS, OYGBHANOD, Cle-
Ayer, 9ro opr i >N + 1

M {od) — o <M {(a (V) — @) —

—e 2 410)+20 T 1)

=N F=N+1
B cuwny aemmm 1 pemmumma

M (@ (N) — a*)?
OTPARUTEH, W HO YCAOBMIO TeOPeMBl DAX D) 7°(i) cxo-

N1
nurea. Iosromy

M@ —aP<e—e 3 &1(), (9.20)

J=N+41

THe ¢ — KOHCTAaHTA, He BaBHCAGIAA OT i.

Hanee, mockonsky nponeaypa (9.16) opraumsorama TaK,
4T0, mOmaB B G{, TOCIENOBATENBHOCTE «3anuuae:r», BEpoAT-
ROCTH §; He BospacTaeT ¢ pocTom i.

Ecam 651 mpm srom §; ocramamacs Goxsnre EekoToporo
>0, ro menmumma

2%
J=N41

€ POCTOM { HeoFPaBmNICHAO Bo3pacraia, TOCKOXBKY IpH
9TOM

i i
2 =8 X v,
F=N-p1

F=N4

a pag 2 ¥ {7} pacxommTesa.
F=N41

Ho a70 meBosmoxmo, motomy wro rorza OpaBas 9acTh
mepasenctea (9.20) cramoBmaach 6 OTpHOaTeNbNol npu
MOCTATOTHO GONLITAX i, TOTAA KaK JleBasa dacTh TOJ0MATEN b~
Ha. Cﬂe)lDBaTE][BHO, IOCAETOBATEILHOCTH 6( CTPeMATCH
K HYTIO IpH i — oo.

Ocraercs orMeTHTS, UTO mOCHETOBATENBEOCTE o (i) opra-
BusoBaHa uponexypoit (9.16) rak, uro ecam oma xoTw pas
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BoiifieT 3 G, npm i 3> ¥ - 1, To oHa TaM U OCTAaHETCA K Mo-
menTy i. CiaeoBaTeNsHo, BEPOATHOCTS TOrO, YTO IMocaesno-
BAaTeNBHOCTE Oy, . . ., 0; HA Pasy HE 3aXORET B G, paBHa
8 W cTpeMATCA K WYMo mpm i —> oo.

Jlemma poxasama.

Jemna 3. Jaa aioboz & >0 u & > 0 cymecmeyem maxoe
Ny, wmo npu ecex N > N, sepoamuocms nocaedosamens
HOCIMU AN,y -« .y Cyy . . . GBUIML U3 oBagemu

Goe = (o2 B () < 4 + 2¢),

npu yeaosuu o (N) &= G,, menvwe 8.
HNoxasareunsorso. OmemmM sepoarmocts &; TOro,

HI0 B IOCAENOBATENBHOCTE Oy, - - ., G XOTA OBl OJMH 3le-

MEHT He HPEBaJXeuT (g IPH YCIOBHE, 910 Oy € G.

Han s1orc wsmemmm nponenypy (9.13) mpm i> N + 1,
TOJI0HIREB

o (i — 1), ecinm & (i — 1).6 Gy,
e ={e(t—1) — vV Q{zali—1)+ &I,  (9.21)
ecnn & (i — 1) & Gye.
OueBmpgmo, uro mexmemma §; papma BepOATHOCTH TOXO, WTO
% & Gy UPH YOIOBEM Oy & G, ecIHm, Haummanm ¢ i —
= N -+ 1, peficreyer mpomexypa (9.21).
O6oamaumm wepes , (i} TOTKY MHOMKecTBa G, 6mmwaii-
Wy K o (i), B ONeHEM BelmIEEY

M {(@ () ~ a0 (1))
Ouenmpuo, cnpasenamBo mepaseucTEO
(@ (@) — o () <l () — o (i — DI
Mosromy mpm @ (i — 1) & Gy B cany uponegypn (9.21)
M{la@—ac@Plai—1) <M {a@)—
ce(f— )P ali— 1)) <(a (@ —1) — ot — 1)
=2v () (M A{VQ (5, & (i — 1))}, (o (E —1) — e (i — 1)) +
+ 2Dy? (i).
B cmny sunyxnocts Q (z, o) cupabegmuse HePABEHCTBO
MA{VQ (2 a(G—1)), (@G—1) —a(i—1)>
> R(a(i— 1)) — R {a (i — 1))
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Ho mpu o (i — 1) = Ge suementst 3 i
o i @CG!E Bt o (i) ¥ o, ({) copmagamor,

B (i —1) >R (o (i — 1)).

Hoatomy
Ra(i— 1)) — & (@ (i — 1)) 0.
Cueforatensro,
Mo () — e @) et — 1) <{a(t—1)
—a (i — 1)) 4+ 29 () D.
Ecau e o (i — 1) & Gy mpu i > N 41, 10
MA@ () — e @) la @ — 1)} = (@ (i —1) —a ¢ — D)
Taxum ofpaaoy, Bcerma
M{le @) — (@) e (@ —1))<
S (f = 1) — @ (¢ — 1)) +2¢2 (i) D.
Us a10r0 peKyppeRTHOTO COOTHOIIEHMA CIESYeT, UI0 LPH

i >N copasepmmso

M) —a Pl 63 <20 N rHi<
=Nt

o

<2 3t (922)
F=N+1
nockoubky mpn o (V) & G, mmeer Mecto
(o (V) = e (V)2 = 0.

Hazee, ONeNHM DPacCTOAHHE A MOMIY NDOH3BONBEEM pie-

MeHTOM O & (e B MHONKeCTBOM G, T. 6. ITHPHHY SOHEL,

KOTOPYH AOMKHZ LpofiTH ToWRa « (i), wrofb 3 G, yitrm

3a mpejienl Gy, Tax xak dymxmmr R () Bemyxia,

VoR (@) =M (I Q(z a) } < VD,
LA BCAKOR TOURE & G BHUOJIIALTCA HEPABEHCTBO
Ray4d+e
U A BCAKOH TOYKH o € (Fax — HEpaBeHCTBO

Ri@)> 4 + 2,

§ 4 YCIOBHA CXOJMMOCTH 199

TO
A> o 9.23)

IMosToMy
0y = P& (i) & Ga | & (M) E G 5
<P () — e (D) | > A) | (V) & Gk

Bocnonnayemcs HepapeEcTBOM YeGhmena

Plla@—a ()| >Ale(Ne6d <
M{(a () —o ()] a (M) € G}
<—-—————A, .

Yuuresan gaitee (9.22) u (9.23), monyaaem

< D e
=N+t
Tpapas 9acTs HePaBeHCTBA He 3aBUCAT OT {, HOATOMY, BHGPaB
N pocrarouno GoapmaM, MOKHO goburscs, wrofet §; Gruro
MeHsme & WpH BeeX §{ > NV, a aT0 W 3HATHT, ITO NOCITEN0BA-
TeNBHOCTH BHXOEAT B3 Gy C BEPOATHOCTHN, MeHbmed 6.
Jlemma noxaszama.
Moxamem Temeps Teopemy 9.1.
Ins sapammsix € 1 § nopSepem Ny Tak, Iro6s Kiis BoAKOTo
N >> N, BepoATHOCTH TOCHEOBATENBHOCTA BELATE 3a Hpe-

. meas 0bnactE

Goe = (o R (@) < A + 20)

npu ycxosmm, ato @ (N) & G., 6sina MeEbme 8. 370 MONHO
clenath B CHAY JeMMH 3.
Hanee, » cury xemMs 2 mociexopaTeitsuocts & (1), ...
. o (N), ... ¢ BepoarmocTe0 1 XoOTH pa3 sofifer B Ge
moce Momenta N; W, C/eNOBATENBEO, BHINET W3 Gy € Be-
POATHOCTHI0, MeHbe#t §. BBngy HPOH3BOABHOCTH & M &
9TO 03HATALT, UTO

R(a{)) =z inf R (o)

C BOPOATIIOCTHIO EAMEMIA.
TeopeMa noxasama,
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§ 5. Ewe omro yenosre cxogmmoets PERyPPeRTHEIX
aNropAETMOB

B yemosusnx reopemns 1 me OPeATIOHATaN0ch, ITO CYMEcT-
BYeT MHHAMYM $yRkmuonana R (a). Jocrarosmo 6suto TOrO,
10 GYHKUMOHAL orpaEmuen CHH3Y H, CIELOBATENBHO, CY-
ICCTBYET TOYHAA HINKEAA rpadb. CXOMUMOCTE X ToYHOR
HWRHON TPaHM W yTBepKEala TeopeMa.

Caitaac Gypom TIpeAIoNarars, 970 MEREMYM QYRKIHOHANA
CYMECTBYeT. JT0 MOBBOANT OCTAGHTL TPeBOBAKIA K TOPARKY
PocTa MOAyIA rpajmeHTa QyRKIHE HoTeps.

Teopema 9.2. (B. M. Jlntsaxos [44]). Oyems eunosnenn
caedyowne yeaosua:

1) dynxyuonas R (o) ozpanuuer CHUY U cywecmeyem
nenycmoe xnomecmeo T = {o: R (a)'=inf R ()},

2} MV Q (7, @)} <D (1 + o),

)M e} <D+ ap.

Tosba npu a06os ey ¢ 6epoammocmyvio  edunuya
cnpagedaugo: R (o (i) oz inf R ().

HdorasaTemscrno. BriGepes  mpomsnonsmyio
TOIKY o, & T. Onemnm gonmo 8 tex LOCTeA0BATONbHOCTER,
KOTOphie x0Tk pa3 BHHAYT M3 rROepmapa G ¢ meETpOM B oy
o pajmyca r. XA 91010 TOTO0MEM, ST0 PEKYDPPEHTHNE COOT-
sowenus (9.13) pumommmores MEmB mas | o — a |
U BHe radepmapa G MOCTeTOBATEIBHOCTE 43aXHBACT?, T. o.

ali—1), ecan |a (i —1) — [>r
e@=1al—1)—yWIV0Q @ ai—1)+§],
ecan [a(i—{)-—an I<r.
TawumM o6pazos, TIOCIeNOBATEIHHOCTD, BHIA M3 TANepmapa,
He MOKeT BOHTH ofparmO,

Amamormumo Teopeme 9.1, yumrmmas YCIAOBHS BHIOYKIO-
ot Q (z, @) w yonosma Teopemsr 9.2, momno MOKa3aTh, 9TO
COpaBeANHBO HepPaBeHCTREO
M{la () — @’} <M (o (1 — 1) — a0} +

+ 258 DM {( + o* (¢ — ). (9.24)

Youmum  uepasemcrso (9.24), pam wero OLEEAM BeJHIUHY

M +ati—10)) =14+ Mot — 1))

§ 5. BIIE OJHO YCIIOBHE CXOAMMOCTH 201

Bocnonpsopapmuce mepasercTeoM  gf < 2 (a — b)Y + 2%,
HoXyTHM

MU et (1~ 0} <1+ 2M {(o (f — 1) — o)) +
+ 205. (9.25)
Hogcraensa (9.25) » (9.24), MOy THM
M{(e () — oo’} U+ 47 () DIM {o (0 — )— gt}
+ 29 (D (1 + 203). (9.26)
Uz mepasenctsa (9.26) caenyer, uro enmamma M {(o (i) —

—@)*} orpammuena wmemom L, me BABHUCHAMEM OT HOMEpaA i,
Tloxaxem sro.

OfosamM  (amge — @) = @, 2D (1 4 208 = b. o~
KaeM, 9TO CUpABEIUIEBO HEPABEHCTBO

1 1
Mie@ -t < Ila+eron o+ 3 #o). @2
1

=1

Aagi = 1 copasenamBoCTS HOpaBeHCTRA erko npoBepAeTca:
Ml —a}<U+ 4 WD) a+ v (1) b

KA+ 4 (1) D) (a2 (1) b).
Tlo mEgykmmn merko goxazmmaerca CIPABEATABOCTE Hepa-
BEHCTBA M ANA m060ro i, ecam oHo COpaBeANABO Mas | — 1:

i1

M e (i) — a0} < (L + 412 () D) iH; (LF 42 () D)

% (e oz ) +br’(i)<fll(1+4‘r’(i)D> o+ bﬁl ).
i=1 =i =

Ocraerca morasath, 9r0 Beamumma M {(@ (&) — ag)?}
OrDamAYeHa, T. e.

Larirpnlatsyr W)<L @29
f=1

=1

B camoM fere, B npomsBejcHEN (9.28) commommTeNs

(a +b E z? (j)) OrpaHEdYeH, Tak Kak E 1)< o0,

=1 =1
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CoMHOKUTEN b
Ha+4r6mn
=1
TAKKe Ol'pallﬂ“[l:‘ﬂ, TAK Kak GECKOBEHHOE nponaneneuua
1Ha+4r6 D)
=1
OFPABATOHO TOFAA M TONBKO TOrA3, KOTA3 CyMMa

Q4G D
=1

orpamAveHd.
TakmM ofpazom,

Mo (1) — o)) < L

Ucnonsays mepasencTro ‘UeGLumepa, MOKHO MONYINTH
L
mepaseEcTso <.

Ha mmomecrse G ¢ymxmua M {Q (z, o)} orpamutena.
Pacemorpuy mponece, orimdaimuicsa or (9.13) zmmb Tem,
97O IPK BHXONS 33 Ipefeltl G ox «aaunaery. OYeBEAHO, ITO
Bce peallH3alldH MCXOFHOrO HpoIecca, He NOKEAaiomue &,
DA 3TOM COXPAaHATCHA H BEePOATHOCThH 43aXHOAHHA» MEHBIIe
8. TIpuMeHHTENBHO K HOBOMY IPONECCY MOIKHO IOBTODHTE
Bce paccyMgenna Teopemst (9.1) M moxasark, 9TO G BEPOAT-
HocThIO, Upepnmaiomei 1 — 8, g sroro mpomecca

R (e (@) 7= inf R (o).

OmimyMe IMIIb B TOM, 9TO B JeMMe 2 Beqmauma O; ects
BOPOATHOCTE TOTO, ITO IPOIleCC 3a HePBbe i MAaros BM Pasy
He BHIeN u3 ofxactE G U me powen B G.. [lomyuas, falee,
uro limd, = 0, OpEXOAEM K BEIBOLY, 9TO C BePOATHOCTBIO,

i
npesrunaomeit 1 — 8, mpomecc sxoguT B G, OcranbHMe
PACCYAAGHES NOBTOPAKICA, MO CymecTsy, Ges maMeHeHHA.

Jlajee, COOTAETCTBYIOMUM BHEOPOM 7 BEARIHHA 8 momer
6LITh CReNaHa CKOMb YLOZHO MaNoH, OTKY#a M CIHORYyeT YT-
BePIKIEHEE TeOPeMsl.

Faasa X

JOCTATOIHIIE YCIOBHA
PABHOMEPHOU CXOXHMOCTH TACTOT
K BEPOATHOCTAM IO EXTACCY
COBEITH i

§ 1. O GnmzocTH MUHHMYMA BMIMPHYECKOTD DICKA
K MAHAMYMY CPeHEIO pHCKA

Ilepeiinem Temepsr ¥ amaliM3y MeTONOB, OCIOBAMHBIX HA
MUHMMM3ATIMM pMOMpPEIECKOro prcka. [Iyers sagama BubopKa

2y e 2

noayyeRHas B CepHH HE3aBHCHMEBIX HCIBITaHuH TpH HeH3MeH~
HoM pacmpepeneHuE P (z), m mssecrHa $ymxnma Q (z, a).
Tpebyerca HafiTH MHOEMYM QYEKIEOHAIA

R) =0 0dP ().

B panvmeiimem 6ynem moxarats, 910 MumumyMm R (o) cyme-
CTRYET W JOCTHrAeTCA UPH & = Oy,

Paccmarpasalnrtes MeTos!, rAe B KauecTBe TPNENIHKeHN
Gepercs auaveRme a*, AoCTAaBAAIOMEe MUHEMYM (YHKIFI

R ()

'
1
- 2 Q (2 @).
EcrectBenno, B KadecTBe MPH GIH30CTH oy M &* B3ATH
paaHocTh BHaveHm# ¢ymknmomana R (o) B 9THX TOdKax:
p (2, o*) = R (a*) — R (o).

Kaxr 6puto yxasamo B riase V, 61H30CTH 3HAYeHRE o
B o* B aTOM CMBCIe MOKeT OMTh IapaHTADORAHA, eCHH
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.
GyERIEA Royy (0) PABHOMEPHO TO NAPAMETPY o MPHOIEKAST
$yarger R (o). B camom gmene, ecam

sup | R (@) — Roun (@) | < &,

TO R (2*) — Ry (@%) < &, (10.1)

Roun (0t0) = R (eto) << & (10.2)

HKpome toro, mOCKOABKY op B @* — TOUKH MAHMMYMa
coorpeTeTReHNO $ymrmuit R () B Raug (00), TO

R (a) < R (0%, (10.3)

Rona (@*) < Roua {2%9)- (10.4)

Hs (10.1) — (40.4) HemocpefeTBemHO BHTEKaeT, YTO

R {a*) — R (a) < 2e.
Haxn, woase,

R (o) — R (d) << 2 5up [ (@) — R (@)1 (10.5)

TakuM 06paszoM, ecan OTKIOHONES (GYHKOME Rouy (o)
¥ R () OpE BCeX 3BaveHHAX HapaMeTpa HO NPEBOCXOXHET
£, TO 3HaYeHMe MCTMEHOrO PHGcKa R («) B TOYKe sMummpHue
¢Roro ontTEMyMa a* He Gonee WoM Ha 2¢ OTKIOHASTCH OT
MEEMMAISHOTO. ECIR jKe MaKCAMAalIbHOS IO o YKIOHeHHS
prcka R (o) ¥ eT0 SMONDPETECKON ONEHKH BEJHKO, TO, BOOGHIS
TOBOpA, 3aMeRa HCTEHEOIO MAHAMYMA @MIEPHIECKEM MOMET
UPABECTH K GONBMAM OmMAGKAM,

B sajase ofywenun pacuosmaBaEmio 06pasoB $ymxuma
Q (z, @) B Qyuxuymomame R (&) AMeeT CUeNRANbRHE BHA.
3pech KaIbti BIEMERT 7 €6Th aPA #, @, [Xe  — ONECAHEE
CHTYAINH, a4 ® —— YKA3aTelb RIACCA, K KOTOPOMY B JielfcTEH-
TeJBHOCTH OTHOCHTGR Ta cHTyanuA. OBEYAO 9ucIo KAaccoB
HeBEeNMKO, T. €. ©® MOMeT IPEHAMATL KOHEYHOE HeloIBIIos
wncio sHagenni 0, 1, . . ., k. Kaxpgomy sHavennmo mapamerpa
¢ COOTBeFCTBYeT pemaimee mpasmno F (z, a), npmgem
¢ymxmua F (2, ) IpEEAMAeT Te e AUCKPETHHE JHaYeHHs,
qTo m .

B xawecrse kpuTepua R () o6wraro Geperes BepoATHOCTH
ReUPABHMAbHOR  KIaCCHYEKALUME ¢ WOMONMBI IpaBHEIa
F (z,a). Bro smauur, ro ompegerena QymKmma mrpada

0 npr @ = F
‘D(“”F):{l opE o #= F

§ 1. OB YHAOHEHHM MHHAMYMA BMIMPHYECKOIO PHCHA 20§

B pymxnmonan R (x) sagam B Buge
R{@) =§® (o, F (2, @) dP (z, o).

Dysruea O (o, F) ects xapakrepdcTmyecKas QyEKIEs
MHOMKOCTBA

Te = {x, 0: F(z, a) # 0}

Cootserctsenno gymruuoman R () IPHE RarkIoM SHATORER o
©CTh BEPOATHOCTH COOHTHA T,t

R(@) =P {F(z o) 0)=P(T).

JuunpHTecKan oueHKa Hous () paBHa wacrote v (7))
nosABAeRAl 3Toro cobmrma B ofydammedl pHOOpKe, T. e.
9acToTe OmMGOK Ha MaTtepmane ofyuemma. IlycTs Temeps
TapaMerp o NPHEAMAET BCEBOBMOKHEIS NOLYCTHMHeE SHaTe-
A @ & Q. Coorsercraymmue cobutan T, 06pasyior KIace
cofibrriit §. Papaomepuan 6ausocts pyurmmi R (o) 7 Royn(er)
03HaYaeT DaBHOMEPHYI GIH30CTL HACTOT H BeDOATHOCTeil
coberrmit T, mo mxacey S.

Ipumensa gopmyny (10.5) B nammoM caysae, uMeenm

Rle) — R <200 [v(T) — P(T))  (10.5)

B 6oace ofmem ciyuae mpofieMa paBHOMEPHOR CXomu-
mMocTe HYHKIHE Royy {2} @ R (o) TaKme MokeT 6HTH CBe-
AeHAa K DPaBHOMePHOH CXOAWMOCTH 94CTOT K BePOATHOCTAM
B oupefenenHoM Kmacce coburmit (§ 2 rmasm XIII).

IlepeiineM Temepr ® BEIBOLY YCHOBHH, KOTOPHIM HOJIKER
YAOBIETBOPATH Kaace COBKITHA S 114 Toro, 9T06H BHIONHL-
JaCh PaBHOMEPHafl MO KJIACCy CXONHMOCTS YACTOT MOABAEEEA
cobprrait ¥ mx BepoATHOCTAM. CYIIECTBEHHO, 4TO IPH ONpe-
JleTeHHBIX YCHOBMAX YARETCA MONYIHTH ONEHKY PaBHOMEPHOH
Gnu3zecTH WACTOT K BEPOATHOCTAM, He 3ABHCANYI OT pac-
upefeserna P (z, @), KoTopoe OGHYHO HEHBBECTHO, W OOpe-
RelfAeMYI0 TONBKO BHYTDeHHeH crTpykTypoll Kmacca S. Dra
ONPHKA He CORePHHAT IPONBBONLEHX KOHCTAHT M IO3BOJNAET
3QPekTHBHO OmeHATE (IM30CTH PMUEPHEIECKOTO OUTHMANE-
HOI'0 pemaminero HpaBmiaa K HCTHHEOMY [TA 3agaHHOTO
KIacca peImanmMx OpaBEdl NpPH (HEKCHDOBAHROH JIAHEe
ofydaiomei DOCHEeOBATENBHOCTH.
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§ 2. OupencicHAe PABHOMEPHON CXOTHMOCTH YACTOT
K BEPOATHOCTAM

Cornacso kIaccHYecKoil Teopeme Bepmysin, wacToTa
DOABJIGONA HEKOTOPOTO COGLITHA A cxoguresa (OO BepoaT-
HOCTH) B HOCNEf0BATeNBHOCTH He3dBHCHMEIX —NCHHTARMH
K BePOATHOCTH 9TOro coGwThA. Biime M yGepunmch, uro
BO3HAKAET HeOsXOﬂﬂMDCTL CYOATE OTHOBPEMEeHHO O BepoAr-
HOCTAX COGEITHE meJaoro Kiacca S Mo ogHOHX W Tolf e Bbi-
Gopre. Ilpm sTom TpeGyerca, wrofisl actora cobmTnit ¢cxo-
BNJIach K BepPOATHOCTH PABHOMEPEO MO BCeM COBHITHAM Kilac-
ca S§. Toumee, TpebyercR, wrofBl BEPOATHOCTH TOFO, UTO
MaKCHMANbHOe MO KJIacCy YHJIOHeHme JacTOTH OT BepOAT-
HOCTH UpPeB30HeT 3afamHYI0 CKOAb YrOMHO MAJXYI0 IOJO-
JKHTOABAYI0O KOHCTAHTY, CTPEMENACk K BYHI0 OPH HeOrPaHW-
H9eHEOM YBeNMYGHWH 9ACTA MCIMTAREM.

OxasuBaerca, 910 faxe B NpOCTEHIINX OpEMEPAX Tawasm
PABHOMEPHAA CXOAMMOCTH MOACT He MMeTh Mecrta. Iloatomy
XoTenoch GHl HaliTH KPHTepHil, DO KOTOPOMY MOMKIO GHLIO
6Bl CYJATH, €CTH JH TAKAA CXOXAMOCTE WIW 3Ke €e HeT.

aToll rHaBe 6yAyT HalICHHEl JOCTATOMMLIE YCJOBHH
Takod PaABHOMeDPHOH CXOGAMOCTH, He BAaBECAIES OT CBOHCTBa
pacupejlelleRAA, U Jala ON@HKa CKOPOCTH TAKOH CXOAAMOCTH.
B rnase X1 MH BBezeM HeOGXONMMBIe K AOCTATOTHHO YCI0-
BYA PABHOMEPHOH CXOMMMOCTH 9ACTOTH K BePOATHOCTAM. DTH
ycmosns yxe GYyAyT 3aBHCETh OT CBOHCTB pacHpefeleRuA.

ITyecrs X — MHOKeCTBO 3IeMeHTApPHEIX COGHTHI, Ha Ko-
TOPOM 3anana sepoArHOcTHAaA Mepa P (2). Ilyers § — Hero-
TOPAA COBOKYOHOCTD CAYIaHIBIX cOBBITHIT, T, €. TOAMHOMECTR
gpoctTparcTBAa X, WBMepPHMMEIX OTHOCWTENBHO Mepnl P (z)
(S BRmOUaeTCA B 0-aATe6py CAYIABHEX COGHITHI, RO He 06 A-
3aTearHo cosmajgaer ¢ Heit). OGoamawum wepes X (I) opo-
crpancTro subopok ns X ganaw I Tor daxr, uro snfopka
ABJIAETCA nmx'ropnoﬁ, T. €. DONYyYeHAa B NOCIe]0BaTEIBHOCTIT
H83ABHCHMBLIX HCIBITAHWH TpH HeHAMEHHOM pacnpeneleRHn,
(opManusyeTcs 3afaHMEM BEPOATHOCTHOH MPOZYKT-MepPH Ha
X (I) ma ycaosua

Plad, X ... x Al =P(4)...P(4),

rae A — maMepumsie mopgMmomectBa X.
Has wampoit BwGopkm X! =z, ..., =z ® cobmmua
A e S ompenenena sacrora BHUANEREA cobuTRA A, paBEas
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ormomeruw gucia r (A) aieMeHETOB BNGOPKH, MpRHAAIENSA-
mux 4, x ofmeit gunAe BHOOPKE)

v(Xy,.

Teopema Bepuymnm yreepsnaer, 410 mpu (HKCAPOBAE-
HOM co6mTHH A YKIOHeHNHe JACTOTH OT BOPOATHOCTH CTPe~
MHTCA K HYTIO (H0 BePOATHOCTH) G PocTOM 06beMa BHGOPKH,
T. o. Aus moforo A cmopaseamso:

P{|P(4) —v(4) I>3):;0~

Hac e Gyner HETSPecOBATh MAKCEMAABHO® OO KIaccy S
YKIOHONH® 9aCTOTH OT BEPOATHOCTH:

m() = sup| v () — P(4)].

Beanquna n (I} AsadercA PymKuHed TOYKM B IPOCTpaH-
cree X (I). Bymem upeguosntarars, Iro a1a pyEKIA HaMepumMa
oTHOCHTEALHO MepH B X (1), 1. e. uro 7t (I) ecTh cayvaimas
BEJIMIMHA.

Ecin seamanAa n (I) cTpeMETCA U0 BOPOATHOCTH K HYNIO
OpH HeorpaBEMYeHHOM YReNHUeHAH [THEM BHGOpKH I, To
TOBOPAT, UTO YacTOTA CobHTHEE A = S cTpemmrca (mo Bepo-
ATHOCTH) K BePOATHOCTA BTHX COBHTMH pPaBHOMEDHO IO
knacey S. JlanpHeNIMMe TeopeME IOCBANEHH ONENKAM Be-
POSTHOCTE COGHITHEA

{n () > ¢}

B BHACHEHMI0 YCJHOBMA, Korga pias mwo6oro e2>0 cnpaseji-
JHBO

%im P{an()>e}=0.

B ornmyde or 06HYAOre 3aKona GONBIIAX THCEN PABHO-
MepHAaA CXONMMOCTH YaCTOT K BEePOATHOCTAM MOKeT HMeTh
HMIH He HMEeTh MECTa B 3aBHCHMOCTA OT TOrO, KakK BHEP&HD
MEOKecTs0 S M 3amaBa BepodTHOCTHAA Mepa P {z). Ilpume-
feM mpocTeiimuii OpAMep, Korja PABEOMODHOHE CXOXKMOCTH
Her.

Tycrs X — marepsan (0, 1) m Ea HOM 3aJaHO PABHEOMEp-
Hoe pacnpefefeEMe BEPOATHOCTeH, T. o.

Pla<a)=a (0<a<<l).
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B KauecTRe CHCTEMEL S PacCMOTPHEM XOGYI COBOKYIHOCTE
coBerTiil (HaMepEMBIX ITOIMEOKECTB X), COIlePIKAIRYI0 BCe KO-
meunbie mogMrorkectsa maTepsana (0,1). Ouesupmo, uTo Be-
posTHOCTHAA Mepa £ {4} xawmjoro COOHTHA, COCTOAIMErO
JIAING B3 KOHEeYHOTo YHCHEA 9/IeMEHTOB, B HalleM clydae paBHa
HYIIO.

Iycrs Temepb AaHA BHMOODKA Ty, ..., 4;. PACCMOTPHM KO-
Hewnoe MHOKeCTBO A¥ & §, cocToAmee M3 TOX E TOJXBKO TeX
3MEMEHTOB 7, KOTOPHC BCTPETHINCH B aTok BEiGopxe. Ouepma-
HO, 9T0

V(A% Zy, . 1) "(":.) 1,

B T0 BpeMst kak P (4%) = 0.
YuurnBas, 9TO BCeraa

|P(4) —va) i <1

o y¥aeM

sup|v(4; 2y, .. 2) — P (4)]
AsS
910 COOTHONIGHTE BHIIGAHACTCH TOMTECTBEHIO A Mio6ok
puGopru awbod pmune. Taxmm ofpasoM, B ZAHHOM Caysae
BEeJIMIHHA
a8 (xy, ., z) =1

n Ie CTPEMHATCA K HYJI0 BN B KAKOM CMEICIE.
CoBepiIesHe AHAMOTHIHO LOKA3HBAETCSA, IT0

1

u B Goaee ofmem caydae, Korga X ecTh n-MEPEO SBRIIOBO
mpocrpancTo, P (x) — mMoboe pacmpepenenie, obnaganmee
JAOTHOCTRK, 8 § — mobas cHcTeMa CobpTiil, BKIOYAIMAA
BCE COGMTBK, COCTOAMEE B3 KOHEYROTO gucaa 2J1eMeHTOB.
B uaCTHOCTH, KpPi THX HPCIIONOMEREAX B KavecTse § Mok
HO B3ATH MONHYIS CHCTeMY COGHTHE, COCTABIAMMYIO BECK

g-anrebpy; TOrma

(2, s 50)

a{zy, ow) =1

1 pasnomepuoit cxomumocth mor. Tawm 06paso, BO MIOIAX
CAyJaAx paBHOMEepPHAask CXOOHMOCTE 9aCTOT K BGPOBTHDCTHM
He HMEeT MecTa i HOMHOM CHCTEMBI coGHTHE. Has roro
1061 TaKad CXOAMMOCTh MPOHCXOAMIA, TPHXOJHATCA B Kade-

§2. ONMPEARAEHHE PABHOMEPHON CXOINMMOCTH 209

crpe .S paccMaTpuBatTh G016 yskue (He HONHEIE) CHCTEMh CO-
GEITHH.

Ilprmepst crcTeM S, AAA KOTOPHX BHIONHAIOTCHA YCIOBUA
DPABHOMEPHOH# CXOMMMOCTH YacTOT K BepOATHOCTAM, Oyayt
npuBefiess HWKe., OTMETHM NHIIE TO, YTO [JIA KOHEIHEX CHC-
Tem S, cofiepxamux N CoBHTAE, PABHOMEDHAH CXOAMMOCTH
BCOIfA EMeeT MecTo. B caMoM [ene, W3 YCHIEEHOTO 3aKoua
GOMBIIAX WMHCEN MIRECTHO, UTO HJIA Kamuoro A mocaenosa-
TeABROCTD

n (A5 2y, ey @) = | P(A) — v (4) |

CTPEMHTCA K HYJI0 C BOPOATHOCTHI EAEHIA Iipu [ — co.
Tockonpky TECA0 cobmTni B S KoHeYHO,

a8 (@ .oey 7)) AmaxA (A 2y, ey 1)
dh Ay

B TAKKE CTPEMETCH K HYJO © BepoATHOCTH0 1.
Brimegem omesry BepoarHocTH

Pas (2 e

RaA cuy¥as kowetHo# cucremn §. Bemwauma v (A) pacupe-
neseHa X0 GHHOMHANBIOMY B2KOHY

P(v(4)) = CIP (AVN (1 — P (4))a-5aN,
Iloaromy

P{Iv(A) — P(&)] > e} = 3 CEP* (4)(1 — P(4)",
Kk

rfe MTPAX y CYMMH o3Hauaer, 9ro k mpoferaer smavenmA,
YROBIETBOPAIOIMMNE HEPABEECTBY

k
lT iy (A)I Se.

Coberrme 79 (§) >> ¢ osmagaer, 9To mo Kpafimedl Mepe Ams
OHOTO H3 COGTHIT A, ..., Ay cupaBejuraso v (4) — P (4)|>
> ¢. IlosToMy 110 Teopeae O CHAOKEHHE BePOATHOCTEH
Plgup|v(d) — P(4)] > < N%‘, CEP*(4)(1— P (4N,

{10.6)






[image: image105.png]240 PIL X, IOCTATOYRHIE YCIOBUA PABHOMEPHOM CXOIMMOCTH

B cmny unrerpansuoit Teopempr Myampa — Jlanxaca
npapas gacTh mepasencrsa (10.6) mpm Gonbmnx I momer
BHITH OIEHEHA TAK:

ok
2N . ilAdI<

Vinis,

nesg

roe
aa=VPHE=PA).

Benmanea 04 JIOCTATAaeT MAKCHMAJDBHOTO 3HAYCHMA OPH
1
P (A) = m pasua B dTOM Ciydae /. Hostomy

PiggglV(A)—P(A)]>E)<%e~w’.

Ilpu l>227 monydaem

P {sup|v(d)— P (4)| > e} Nent. (10.7)
ASS

TaxuM 06pasoM, 0CTAETCH BHACHHTD, JUIA KAKHX 6ecKo-
HeTHBIX CHCTeM S BHOOJHACTCA PARHOMEPHAA CXOJHMOCTH
9acTOT K BEPOATHOCTAM.

QcHOBHAA KIeA BLIBOJHMLIX HIGKE YCJOBHE paBroMepHOK
CXOQUMOCTH CBABANA G TeM, YTO H B TOM CIyIae, KOTAA CHCTe-
ma S GeckoHewHa, TAIIb KOHETIOe THCIO IPymn coBrTHI pas-
NUYAMO HA KoHewMoll Br6opxe *). IIpasa, aTo WHCTO HE HO-
CTOAHEO H 3aBHCHT OF BoGOpKHA. I'pybo roBopA, MjeH COCTOAT
B ToM, uToGH mogeTaBmTs B onenky (10.7) nepemennoe gucio
N, sasucamee or BuGopkn. Ecam npu oroM N BoapacTaer ¢
Aaumoit RWGOPKH HOCTATOYHO MeJUIeHHO (MemaeHHee mOGOMH
noKasaTenbRoH QyHKImMW), To npasas dacTb onmenxm (10.7)
upw [ — oo cTpeMATCA K HyTR npi a6oM & > 0 u, caegosa-
TeNBHO, PABHOMEpHASA CXOAHMOCTh TACTOT K BEPOATHOCTAM
HMeeT MecTo.

*) Jlsa COSHTIN GTATAIOTCA PASNATHHNU HA BHOODK Ty, - » ., T
€GN B 370l BMBOPKO HANETCA GAEMERT i, UPANANIEHKAIIIE ORHOMY B
HO TPUHAAICHKAULE APYTOMY.
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§ 3. Onpenesnenne Qymkuma pocra

B srom naparpade Gymer BBefigHa XAPAKTCPHCTHKA KAac~
ca cobrrtait, KOCTATOYHAA JJIA BHACHeHMA (akra paBHOMED-
HOH CXOZEMOCTH.

Ilyers X — MmOKecTBO, S — HEKOTOpAaA CHCTeMa ero
wopmHoMKecTs, X! = x;, ..., T; — MOCABIOBATENBHOCT dJIe~
mentos X mummn {. Kampoe MEomectso A & § ompepens-
er TONUOCIeKoBaTeNbEOCTE X4 9TOH MOCTOIOBATENBHOCTH,
COCTOANLYIO H3 TOX B TOJBKO TeX 37eMEHTOB , KOTOphle IPHEA-
aemar A. Bymem rosoputs, wro A mEmymmpyer X 4 Ba mocie-
nosareabsoctu X!. OGoapaumm vepea

A5 (@, o 5)

uACNO PasAMIHKX HOATOCHef0BATeNbHOCTEH X4, KHLYIHPO-
BauHEHX MHOskecTBamM A & §. OuesupgHo, 9TO

AS (x4, .orp ) < 24
Yucno AS (g4, ..., z;) GYEEM HAaBLIBATh UROECKCOR CUCMEMB
S OTHOCKTEALHO BLOODKH Zy, ...y %

Oupepicienre MANEKCA CHCTEME MOXHO GHopMyIHpOBATH
n mHagve. BymeM cuatats, ute A, & S aKBHBaneHTHO A, & S
OTHOCUTERDIO BHOGODKH 2y, ..., g, ecil X4, = X4, Torma
unnexc AS (z;, ..., ;) 8CTH WICNKO KAACCOB IKBHRARCHTIOCTH,
11a KOTODHE CHCTeMa S PasGMBAaeTCA 3THM OTHOINEHEEM DKBE-
BAJIEHTHOCTH.

QueBMAHO, 9TO OTH ABA ONPEACICHUA DABHOCHJILHBL
QyHKnM0

mS () = max AS (2, ..., m), (10.8)

Fryeens 7

T/(e MAKCHMYM 60p9TC}'{ o0 BCeM TOCTel0BATeNBHOCTAM JIH-
ubt 1, wasosen gyrryuel pocma cuctemii S. 3mech MaKCUMYM
BCerjia [OCTUTAGTCH, TAK Kak uHfeKe AS (xy, ..., x)) OpHANMA-
et nus nease 3uavenns. Henorbaya Gynrnmmw pocra, chop-
MyJEpyeM HEM6 OOCTATOUHH® YCIOBMA PABHOMEDHOE cxo-
JMHMOCTH FaCTOT K BEPOATREOCTAM IO KJIaccy coGHTHE H magmM
COOTBETCTBYIOMMe OIIeHKH.

B zaxnwdeEEe »Toro naparpada upHBeseM RECKONb-
KO OpHMEepoB QYHEOUWH pocra JAAA PAsIHYBHX KIACCOB
coGhITHE.

Opuwmepi. Ilyers X — npaman, a § — MHONKECTBO
Beex nyueh safa z < a. Haiigem ¢pyurnmio pocra.





[image: image106.png]212 TR X. KOCTATOYHHE YCIOBEA PABHOMEPHOR CXOTAMOCTH

IIyers fama DoCAeA0BATERBHOCTE TOTEK @y, ..., 7; 663 TOB-

Topennii. Mamemms mopasox IOCHSICBATEbIOCTH, MOKHO
noGuTECA TOTO, UTO

&y < Ty < oo < T
OvwernfEO, 9TO Ka/I06 MI0KECTRO A BHAA
{z1z<a}
mpE z < a < &; WHLYOUPYET M0AMOCHENOBATETBHOCTS
Tyy Ty vy T

TaKRYIo, 970 7y < @ << Ty

Tpr @ << 7, mEpymmpyercs mycras HORNOCTEIOBATEAE-
HOCTD, & OPU @ 2> %; — BCA TOCAENOBATENLHOCTD &y, ..., E78
flewo, 9T0 wmEAO pazmMuURALK TOCIeA0BATEABHOCTeH, HEAYLH-
PyeMux MEOKecTBaME A € S, pasro ! 4 1. Taxum o6pasonr,

A5z, oy m) =14 1.

Ecanm 5 TOCReIOBATENEHOCTH €CTh NOBTOPeHAA, TO HHIEKC
AS (m, ..., z;) passe mHmB ymeEbImAeTCH.
TloaTomMy

mS() =1+ 1. (10.9)

Hpumep 2. Mycrs X — cerment (0, 1l,a S cocronr
H3 BOEX MIOKOCTB, Ka/KI08 U3 KOTODHX UPeACTaBIAeT coGoil
Oﬁ'bel]llﬂleﬂﬂe KOHEIHOTD JHCAA HelePeceKawmMuEXCA CeIrMeH-
TOE C PANHOHANBHHMA Kouamu. Eennm X! =g, .., o) —
— HOCJNEJ0oBATEBHOCTH ToueK ma cersenta [0, 1] 6ea momro-
Permit, TO 144 BEAROHE mopmmocaenoBaTeNBROCTH X3 HaiigeTcs
MHOMECTBO 3 S, BRINIYAIOMEE TONEKO Te TOUKH X', koro-
P sXofAr B Xi. JIna 5T0r0 MOCTATONHO MOKDHITH TONKE X1
FOCTATOYHO MAAHBIMH CerMeHTAMH ¢ PamHOHANBILIME KoHnamu
u B3ATH uX ofbeumenne. losToMy B AAHEOM ciy1ae

mS () = 2

(oTMerin, UTO cHCTeMa S COMEPICHT MME CHETHOR WCTO BiIe-
MEHTOB).

Tpnmep 3 Myers X — n-meproe (n 3> 1) emranoso
TPocTPancTBO, § — CHCTEMa BCEX IOAMROMKECTE BEAA

(X, 9)>0} (p=0).

§ &, CBOACTBA ®VERHEA POCTA 23

Torpa mugexe AS (zy, ..., ;) oupefleasA6T IACIC PasImI-
HBIX pasbmennit [ BEKTOPOB Zy, ..., T; Ha ABA KJIacca ¢ IOMO-
B0 TEESPIIOCKOCTEH, DPOXONAMEAX dYeépes EaYaao Koop-
nmurat. Hak 6mo noxasaso B raase V,

n—1
Ay . m)<2 X Cla
i=1

OTKYHA CieNyeT

n-1

m’ (<2 ) Cha. (10.40)
i=1

MoskEO HOKa3aTh, 9T0 B AeHCTBHTENLHOCTH
n—1
mSl) =2 ) Ciy.
i=1
AHamornugo MNOK&3EIBAETCH, ITO €CIH X — n-MEPHOE ©BRJIH-
70BO IOPOCTPAHCTRO, 8 S — CHCTeMA HOJMHOKECTB BHJA

{2 (2 0) = ¢y

Ie @ — NPOMBBOJIBELIL BEKTOP, & ¢ — IPOH3BONBHAA CKa-
JAApRag BeJIHYHOA, TO

mSQ) =23 Chy
i=1

§ 4. Csoilcta Qymxime pocta

Oyrkuns pocra kiacca coburait S ofmamaer caenywmEM
3AMOUATENBHHIM CBOHCTBOM.

Teopema 10.1. Pyuxyus pocma aubo moxdecmsenno pas-
na 2!, wubo, ecauw smo we max, Mavcopupyemcs gynryuel
n—1

Z C}, 20e n — MmunuMmaibHOE yucao I, Rpu Komopom

=0
s () =21
Hraxe zogops,
aufo= 2!,
n-t

8 "
mo(l) = o << 2 Ci.
1=0
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JIAA ROKABATENHCTRR ITOLO YTBEPIKTCHHS HAM MOHALO-
6HTCA CHeAYIOMAA WeMMa.

Hemma. Ecan 8ax Hexomopoil nocaedosamessrocmu %y,
.« Zp & nexomopozo n >4

-
A% (.. m) > 2
i=0

mo cywecmeyem nodnocaedosamensrocms X Gaunw n maxas,
wmo

AS(X7) = 2m,

Hoxasareabcrsno OGosraumm

n-1
N Ci— D@ D)

(smecy m mamnme camraem, 9ro upm i > 1 ci =0). HOna
270l QYHROUA, KAK NerKo YOeZHThCS, BHIOINANTCA COOTHO-

IHeHEAA
D1, ) =1,
D(n, ) =2 opr I n—
D, D=0, -1+ DPnr—1, I—-1)
mpr n > 10> 1.
DTH COOTHOTIEHUA B CDOIO 0YEPe/(h OJHOBHAUHO OMPEIENART
dymxauo O (2, ) opn L >0m 2 >0,
Bypem mokaabeath lemMMmy aHayxumeil mo [ w n. [aa

n = 1 m woboro ! >0 yreepmuente xemmol oucnuano. [efi-
CTBHTENbHO, B ITOM Caydae U3

85 {myy oy @) > 1

ClIeyer, IT0 CYMECTBYET HJAGMEHT I0CHGORATENBHOCTH T
Takoif, 9T0 fuA HeKoToporo A, & S BHmoAHSAeTCHA x; & A,
a ANA HEKOTOPOTO APYroTo A, & § BhmosBseTCA 2; €& A, 1,
CAGNOBATENBHO,

AS (z;) = 2.

(10.11)

Hdas ! < n yTBepKIEHH® NeMMBI BEPIO BBHAY JOMROCTH
nochKM. JleHCTBATENBHO, B 3TOM CAyyae MOCHUIKA €CTE

85 Gy oy w0 > 2,

§ 4 CBOMCTBA GVHKIME POCTA 215

YTO HEBO3MOJHO, TAX KaK
S (g
85 (a1,

Haxomer, AOMYCTHM, TTO TeMMa BEPHA JUIA 1 < 7ty {7y 3>
> 1) upu seex I Pacemorpmm remeps cayuai n = ng -+ 1
Tloxaskem, 9To JemMa BepHA W B 3TOM CIydae JUIA BCEX 1

Bagurcupyem n = n, + 1 m mponegem yUAYKNE©O Ho 1
Ina I << ny + 1, KaK yrasEBagoCk, JeMMa BePHA. Tpenge-
JTOKAM, YTO OHA Bepua mpu { < Iy, E BOKameM, UT0 OHA Cnpa-
pepampa s { = 1y 4 1. JeflcTRuTebHO, TYCTE IIA HOKOTO-
poll TOCHEAIOBATSNLHOCTI

z) < 2%

T1s veos Tl Thott
COPARGJIHBO YCIOBHE JEMMLL
85 (s ey @) > D (g + 4, Lo+ D).

HaiiieM m0ADCCIENOBATSABHOCTE [IINHE Ry + 1

Xretl =3y, Zngy
TaKylo, 910
A5 (54, ooy Toerr) = 200
Pacemorpa  MORMOCAELOBATENBROCTE KXo =21, +.0p Tpye
BoaMoKHEL IBA Cayuad;
a) 85 @y, vy 1) > @ (0 + 4, Do),
6) AS (@, oy @) <@ (70 + L)

B caytae a) B CHIY UPEANOJOKCHIA MHAYKIEM CYMIECTRYET
IOANOCHE/IOBATENBHOCTD IIHEL nyt1 Taras, wro AS (Xmetl)=
= 2+l wT0 M TpeSyercA.

Jlns caydan 6) paspesnM MONOCIeA0BATCILHOCTE NOCAe-
JoBaTenpHOCTH X', MHAYIMpYEMbe MHOKECTBAMA W3 S,
‘Ha JIBa THOA. K OepBoMy THOY OTHeCEM TaKHe MOAIMOCHe0Ba-
TenpHOCTE X7, WT0 Ha HOJHOH TOCJ]eN0BATeNBIOCTH Xl
magymupyeres xax X7, Tak @ X7, 23,41 Ho BTOpOMy — Taxue
X7, uro ma mocaepoBaTeakHocTR X'*! mERywEpyeTCA ambo
X7, mu6o X', Zjy. OOC03HAYMM UHCHG NOXHOCHENOBA-
rexprocTedt mepporo Tuma K,, a sroporo tama K. Jlerko
BHEETH, 9TO

85 (g, 1oy 30 = Ky + Kp B8(31, v, B0) = 20 + Koy
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H CHefoBATEJBHO,
A8 (@1, oy Tyr) = A5Gy, oy zy) + Ky (10.12)
OGosnaumm wepea S’ creremy Beex nosMEOMKeCTE 4 = S
TAKHX, UTO 14 NOCHBHOBATEABHOCTE X% omm HHAYINEDPYIOT
HORTOCAEOBATENBHOCTA UEpBoTo Trna. Torga, ecrm

6 Ky = 85 (2, ..., 1) > D(ny, L),

TO B CHIY IPMIIONOKERHS HAAYKIMA CYMECTBYOT MONOCTe-
ROBATEXLHOCTE X™ = Zy,, ..., Z; TaKaA, wTo

8%y y,) = 2 1 XM X5

Ho rorma must m0CaemoBATEBHOCTH Ty, ..., Tinys Ty WMOEM

Ay, B = 20,

TaK KaK A KaKA0H NommocaefoBaTenshocTn X, HEAYLIPO-~
BaHHOH HA NOCIe[OBATENLHOCTH X", maitnyrca gee mopmo-
CAZOBATEABROCTH, MARYNMPOBAKHNE Ha X™, ,.,, 4 HMeH~
50 X% 1t X7, 25,4,. Taxus o6pazom, B ciiywae 6') Ackoman mox-
TOCHENOBATENBHOCTD HafeHa.

Ecan xe

7 Ky = A% (2, ..., 1) < @ (ng, 1y),
To moaydumM B eway (10.12) u 6)
AS (G, 2 ) < O (g + 1, ) + @ (g, 1),
OTRyAa B cuxy csoiicts (10.11) pyuxnum @ (n, 1)
A (2, oy ) KO (ng F 1, Lo+ 1)

B IPOTUBOPEUHA ¢ NPEALONOEUHEM, T. e. 67) HEBOBMOMHO.

JlemMma pokasama.

Teneps nokamesm reopeny. Kax yae ormesanocs, mS ()
< 2. Tlyers mS () Re parmo Toxpmecrsenmo 2 m HYCTh 1 —
nepnoe smavenne l, up KoTopom mS (I) £ 2

Torma s moGoli BHGOPRE NAREE 1, Goabmeit n, cpa-

BeLITARO
Az oy ) KO (ny D).

§ 4. CBOHUCTBA OYHEIME POCTA a7

[JleiteTBaTeNBHO, B NPOTABHOM CAy9Yae Ha 0CHOBAHEN YTBEPH-
NeHUA JEMME Hauach GBI Takasf HONBHIGODPKA &y, ..., Ty, ITO

AS (g, oo, @) = 2%

To 370 paBeHCTBO HEBO3MOMKIHO, TAK KAK NO JONYIIEHHIO
m8 (n) 5= 27,

Taxmm o6pasost, Gynxuus mS ({) 1abo TommecTReHHO paB-
na 2!, ambo mawopupyerca @ (n, I).
TeopeMa poxasaHa.
Samewanne 1. Dyuryus D (n, ) mowem 6Ewums oyenena
coepry npu n > 1 u l > n caedynowun obpasons
"1 . 1
O, ) = E,, CKMW‘ (10.13)
Tlocxoasky nua pyrxnmu @ (7, {) BEIOAHAOTCA COOTHO-
wennsn (10.11), aus poxasareascrsa (10.13) pocrarowro yGe-
AHTHCH, ITO WpH 7 > 1 m I > n cupaBegnEBO HEPABERCTBO
- I a+0"
o TS T (10.44)
u xposepars (10.43) Ha rpamane, 1. 0. mpr 2 =1, I=n 4 1.
Hepasencrso (10.14), ogeBmnmEO, DaBHOCHILEO HEpaBEH-

CTBY
Prnt ) -1+ 10,

CIPaBefJIEBOCTE KOTOPOTo clefyer m3 dopmyim 6uEOMa
Hrworoma.

Ocraercat mpoBepuTs cootromenue (10.13) ma rpammme.
Tlpu n = 1 ono mporepserca memocpexcrseno. Jlamee mpo-
BepuM OLEHKY HPU MaXuX 2 B I;

Ll=nd 1 2} 3| ;43 5

|O(n,0 t [ afu] s |5
[ gt

a2l (81

15 | 18 23z I8
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Teneps, utobr uposeputs (10.13) npy n > §, Bocmoan-
ayemcsa gopmynoid Crupnusra [uin omesru ceepxy Il:

1

1
YWt T,
orkyma upn { = n - 1

P gy t—1)
(=S ] > Vol

H, panee, upn [>>»6

nt 1
>08 VT

(n—DF =~

C apyroff CTOPOHH, BCEra
D(n, L2

IleaToMy ZOCTATOMHO HPOBEPHTH, uTo upu [ 2> 6

3 1 ,

212 v

C poctom ! {(mpm ! > 2) 3To mepabencTBO yCHAEBAETCH M 1O~
9TOMY JIOCTATOIHO €r0 MpOBepHTE mpu I = 6, B uem n yOem-
faeMc  HeNoCpeICTBeHHO.
Wrar, okasmBaercs, 9To
$yuknusa pocra auGo TOM-
necTBemHO paBHA 2!, amfo
OpM HEKOTOPGM n BIBPBHE
HAPYMAaeTCH PABEHCTRO, T.6.
m8 (l) = 2!, m Torga mpm
!> n ¢ysxmEa pocra Ma-

HOPHPYOTCH CTEUeHIOH
pyHKIHEH
1,5 o= (10.15)

Pue. 2{.

J10 mosoKeHHe mpomikioCTpEpoBamo ma pme. 21, rme
coxomuoit naaueit naobpamen rpadux lg, m8{l) qua cnyuas,
xorda mS()=2, a DYHKTHPHLMH — MQKOPHPYIOIHE
GYHEUEH ZiA PANBIHEX 7,

§ 5. OCHOBHASL JIEMMA 219

Takum o6pasoM, HIa TOro 4Tofsl ONCHUTL MOBEJTEHHE
GyHKRIME pocTa, ROCTATOMHO BHACHHTH, KAKOBO MAHEMANB-
HO® 9MCJXO 7 TAKOe, UT0 HA HA OJHOM HOCHeJOBATENLHOCTH
JUIMEK 1 CHCTEMR S He MHAYLHPYeT BCe BOBMOMKHEIS ITOANO-
CIIEOBATENBHOCTH,

avrevasme 2. Cywecmeyiom npumepu Kaacea cobumuid S,
das Komopux

mE(l) =

2fe n — nepece wuCcA0, PR KOMOPOM
mS (h) 2.
1lyers X — npoHsBoabHOe GLCKOHETHOE MHO)KECTBO, a S
COCTOHT H3 BCEX €ro KOHEUHHX MOZMHOKECTB € UHCAOM dJe-
MeHTOB, MesibmuM n. Ouesupso, Tro
mS () = 2! npu I < n,
n—1

mS(l) = NC mpr I

Takmm o6pazom, omeHKa Teopemn muft Pynruuit mS (I), me
PABURX TOMKACCTBEHIIO 21' MOKeT TOCTHTATBhCA.

§ 5. OcnoBuag nemma

B xomue § 2, 65110 ckaza®o, YTO OCHOBHAA MIER, HA KOTO-
pOﬁ CTPOATCA YCAOBHA pannoMepuoﬁ CXOHHMOCTH 4YacTOT K
BEPOATHOCTAM, COCTOMT B TOM, UT0 GECKOHeYHAA CHCTOMA CO-
Ournit S saMeHseTcA KoHeIHOH mopcmeTeMoll, cocToAmei W3
TAKAX COGHTHIL, KOTODHE DABIMYMMBL HAa KOHEMHOHA BHOODKe.
Jas Tore 9TobH clenaTh Takod Iepexof, KOPPeXTHEIM, OKa-
BHBACTCA HEOGXOZMMBIM BAMOHUTH MCXOMEYI0 HPOGAEMY PaB-
HOMEPHOi 61H300TH TaCTOT COSHITHIL K HX BEPOITHOCTAM HPOG-
JEMOR PABHOMEPHOH GaH30CTH TacTOT B ABYX CIHEAYIONHX
IPYT 3a APYIOM BHOOPKAX OEHAKOBOH MJIHIIBL.

OKa3hBAOICH, YT0 PABHOMOPHAS CXOMMMOCTE K HYJI0 Pas-
HOCTH 9aCTOT B ABYX OOAYBHOOpKAX ABIAETCH HEOGXOZMMOMA
M ZOCTATOYHOM ANA PABHOMEPHOH CXOAMMOCTH YacTOT K Be-
POATHOCTAM H N3 OLENOK CKOPOCTH OJIUJGﬁ CXOUMOCTH Cae-
AYIOT ONEHKH JJEA APYroi.
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Hrar, oycrs BaATa BrSopxa mummm 20;
X =y, oy @y Tpays ooy Ty
M DONCIUTAHB YaCTOTH BLIaieHuA cobuTuR A €& S na mep-
- 1 "
Bok monyemfopre X, = 2y, ..., 23 B BTopoll monyemGopxe

1
X, = Ty oy Tape O6o3magnM COOTBETCTREHHO WACTOTH We-
pea v’ {4) mv" (4) W PACCMOTDPHM OTKJOHENTE HTHX BENMTHH;

P4 (T2, s ) = |V (4) — v (4) I.

Hac 6yner mmrepecoBaTs MaKCHMANBKOE OTKJIOHOHME qa-
©TOT IO BeeM cobmrmam kmacca S:

%@ ) = Sup P (@1 - s T

Hagomanm, aro wepes n® (z;, ..., x;) Mz ofosmaTman

(@) = sup{v!(4)— P(A)].

Hanee Gypem momarats, uro xak n8 (z;, ..., ), Tak n
p5 {21, ..., %)) — m3mepnMBle QymKOEE.

OcrosRan memma. Pacnpefeacnus seaunun @S (z;,
ey 21) 8PS (2, 1oe, Tpy) COATANL CREDYIOULMU COOMHOWEHTAM

s e
&) P (o, 2) > 2P0y i) > o
2

moavko 1 >

6) Ppfian ) > 2P [ w3 > ) —
—[P{nS(x,,.,.,x,)>%}]“ .

HoxasarenscTpo. [lOKAsaTeRhCTBO —YTREPIKMENES
@) mocTpoeno mo caepyomei cxeme. Ilpeacrasmm cefe, uro
TONYBHGOPKE Zy, ..., &} W Ty, ..., Tz; DEPYTCA MOCAEOBA-
TeJbHO B HO3ABMCHMO. J[OmycTHM, UTe mepBaA HOXYBHOOpPKA
0Ka3axack raxoif, 9o

Sup [V (di 2, m) — P(A) > {10.16)
910 3HaunT, 9TO B KIacce S mMeercH cobrtme A* Takoe, aTo
[V (A%) =P (4%) [ > e

Ha sropoit monysumGopre 6yzem cuefuTh 3a OTKIOHeHHEM

¢ b obHOBHAA IEMMA 221

YacTOTH 0T BEPOATHOCTR JHMWb AAA 3TOr0 (PRKCHPOBAHHOTO
cobuitia A*. Tar Kar HAC HHTEPECyYeT BCEro OfHO cofmTHE,
TO MOKHO BOCHOJABBOBATHCA OGLITHHIM 3aKOHOM GOABIIAX M-
ceur. ITosromy mpu glocraTouno GonbwoM [ ¢ JOCTATOYHO BH-
COKOl BePOATHOCTHIO dacToTa v’ (A*) 6ausKa K BEepOATHOCTH
P(A*):

&

[V (4) — P(4)] <%

H, CJIRJIOBATENBHO,

[VA) =V (AN > 5 B 0SEn. ., 2) > (1047)

Taxam o6pason, yeaosaas repoarsocrs{10.47) npu yeno-
pun {10.16) cramosmTen focTaTOUHO GOMBIMION IPH COOTBETCT-
pyomnax I 9To M mo3BONAeT 0KA3aTh YTBeDIKAEHAE a).
IlepedifeM x $opMamBEOMY AOKA3aTeXbCTBY.

ITo ompenexeHA

p{ps(zl,...,z,)>,—:} - S e(pS(z,,“.,zi,) -—%)dP(X”),
- X2

1 mpu z>>0,

) = [0 opa z<< 0.

Yaurmsag, aro mpocrpancte X (21) sufopox ammmer 2!
ecth npamvoe npomssegpenne X, (1) m X, () moxysmbopok jnm-
mu {, cornacHo Teopems @y66umu [36] pas mwboit mamepn-
Mo#i QyERIEE ¢ (T, ..., Tz1)

{ o m)dx* =

O @1y -1 1) dxg]dxi.
X0 pAURD #113)

Iloatomy nmmeem
Plpsxy >4} =
= {arqr) { G(Ps(lx,'-qxal)*—;)dp(xh

i o

(30 BHYTpeHHeM  EHTErpaie  mepsad  MOAYBHOOpKA
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¢nrcupyeresn). OGosmasum uepes Q cobuTHe mpocrpancTsa

X, (0
(2 oy m) > 8}

M, OTPAHUYMEAS HHTETPHPOBAINE, MOJYIHM
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Q

e

PS> 4>

> {ap) § o omy—F]ap i) (oi9)
Q (D)

1
=5 P (@, 0m) >eh
9T0 ¥ Tpefyerca.
VrBepmaeHne 6) HENOCPEJCTBEHHO ClefyeT H3 TOTO, 9TO
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OmennM BUYTPeHHHE MATETDAX DPaBof YaCTH IepaBelcT- 19 (A5 2y, oy 3) — V' (A} Zpags ey 72) |8y

Ba, oGosrauns ero wepes 1. 3peck z, ..., ; AKCHpOBaHO B To

TAKOBO, WTO 7 (Ty, ..., 21} > €. ClieloBaTedbHo, CYMECTEyeT 6o
* b
A* & § rakoe, ¥ro |’V'(A‘,1‘1,-.4,1‘,)*P(A)|>'%‘,
|P (%) — v (A% oy ey ) [ e autio

T
orza [V (s 2o, oy 2) — PLA) | >
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X (1 - P{sgp | P{A)— V" (4; 21,0+ -,Zaz)|>%>
M II0OTOMY
PpS(xy, . hau) >e}<C
<2P (nS @1y o) > %) - [P {ns (- .,x,)>—§—”2.

Jlemma mokasaHa.

> § ofp, (x*) — 3 apix).
X
Ilycrs, HanpaMep,

VAR ey 3) <P (A% — e

{aHAIOrHIHO paceMaTPEBALTCA Caydal v/ (A*)>P (4%) + e).
Torsa VI BHIOJNHEHHA YCIOBHS

o e ge e
W0 CA g ) = (A ) |
JOCTATOTRO nOTPeGoBaTh, WTOGH BEIIOAEAIOCH COOTHOMENH®

V(A Ty z) > PAY — 5,

OTK,
YR § 6. Brmon nocrarountix ycnopnii paBHOMEpHON CXORMMOCTH
I> S e [v” (A% 21y - - - ) — P (A7) ___Z_] ap (Xﬁ) = 9acTOT K BEPOATHOCTAM NG KIAccy cobhrTmit

R0l

Urak, 3a7a9a MoKeT GHTH CBe@HA K OLEHKE paBHOMEp-
Hoif 6M30CTH 9aCTOT B ABYX MOCHELYIOMEX HONYBHOOPKaX.
CxeMy cpaBEGHHS 9acTOT BHIAAGHAS coburThil B ABYX moay-
pHbopRax MOxHO npepcTaBuTh cefe rak. Beperca Brfopxa

= o CEPR (A (1 — P(AY ™.

x ot
T>R@-
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npoitEol sumMEn X' M sareM fenmres caydafinms ofpasom
Ha [IBe MOAYBRIGOPKHE paBHOil Mauasl. BymeM camrars, 9o Bh-
Gopra X?' sadurcmposana. Beam pea coburma A, m 4, we-
pasnuuMMil Ha BHOODKe X2, 1. e. BCARHH 9JeMEHT 9T0H Bb-
Gopru, OpEEApIeRAWAL A;, upwaagrexur 4, u maobopor,
TO 9acTOTH BHNAJEHHA THX coGbTHE Ha BCAKOH mOBHIGOp-~
Xe ojiRHAKOBLL TI03TOMY [(If OTOHKH MAKCHMAJILHOTO YKIO-
HenMA TacTOT ZOCTATOYHO M3 Kado# IPYIIH HepasiudTaMblx
cOBHTAA B3ATH HO ONHOMY. ‘Iuc:(o TaKEX COORTHH Gymer Ko-
HeTHO W PaBHO EHAEKCY AS (z,, ooy Tap) CMCTEMEL S OTHOCH-
TENbHO BHGOPKE Zy, ..., Tz;. PACCMOTPEM OFHO H3 TAKAX CO-
GerTiil A B, DO-BPE’KHeMY CuMTast BhGOPKY X! fmKcmponan-
Holt, pago6peM ee clydalivo Ha ABe PaBHER MONYBHGOPKE H
ONENAM YKIOHEHHS IACTOT BTOFO COGHTHA B XBYX HOJYBHIGOD-
Kax. 974 cXeMa DABEOLNOHHA CXEME ¢ HeBO3BPAIIACMBIME IIa-
pamm, a mosromy (cm. [64])

k l-k
PV (A oy T (A 2103 g | > e 3

ST

re m — 4AcA0 2XeMeRrTOR A B Bymbopre X¥, k — wmcmo sue-
MeHTOB A B IepBod moayeefopxe.

Hal{ NOKA3aHO B OPHAOIKEHHAN K IIaBe X, npagag 9acTh
PaBeHCTBA MOJKET GHTH ONSHOHA CBEpPXY:

ck ¢l
zlc;“—“ 3exp[—e* (I 1)),

¥ o

422>,

Taxmm ofpasom,

PUY (45 w1y o 20 = 45 Tty o 72 1>
> e} < Fexp I— o2 (1 — D).

BepoATHOCTH TOT0, A0 X0TA 61 A 0fHOTO coburtua A, m3
THCIA BHsP&HEHX, OKaKEeTCH

|V (4 2y oy @) — VA Ty s ) | > 8, :

§ 6. BRIBOJ| NIOCTATOUHBIX VCIOBAH 223

HO TEOPEM® O CJIOKeHMM B8POATHOCTeH 0UeHEBABTCS:
Pisup|v (A, m) = V(s B3| > F
=
s ~ei- 1
<3 (@, .. ) € .
B cBow ouepens mo oupefeneHmio PYHKIEM PocTa

B3 (m, ey ) K m® (2D)

W, TakuM ofpason,

P{sup| v (4 @y, oo @) — V(A By 3l)| > 8}
Aes < 3mB 2 e U

OueBrAnO, YTO ecan GyRKmuA mS (I} pacTer JRIIEL CTETEHHBIM
o6pa3zoM, To upasag 9ACTh HEPABSHCTBA CTPEMATCH K HYII0
opx [ — co. OT0 H 6T [OCTATOUHLIe YCIOBHS PaBHOMEDHOH
cxoaAMOCTY (U0 BEPOATHOCTH).

Tlepeiigem K crporoi cbopMynup:/m(e H JOKA3aTeJbCTBY
JIOCTATOYHKX YCAOBHH.

Teopema 10.2. Bepoamwuocme mozo, wmo uacmome. 6cex
cobbimuii xaacca S YKAOHSMCA OM COOMEEMCMEYIOUSUT 6ePOAIN=
Hoemeil 6 axcnepumenme daune L Goace ven na e, ydosaemso-
PRem. nepasencmey

s -1

) e} = 6mS (20 ¢ - (10:19)

Pias (o,

Cuenerene. [z mozo wmobun wacmomut cobumut xaac-
ca S cxoduaucy (no GePOAMHOCIU) K COOMSEMCINSYIOULUM 66~
poxmuocman pasrosmepho no Kaaccy S, Bocmamouro cywectn-
B08QAHUSR MAKO20 KOKEYHO20 N, YMO

mS (n} 5= 2.

HMorasaTteancrBo. B cuny ¢ OCHOBHOE JeMMBI
JIOCTATOMHO OIeHATH BEJRIYHHY

Pl m) > f= {06500 mm) —%Japx.
X(2h)

Paccmorpan etobpaykenne npocrpanctsa X (20) ma cebs,
mosyvaeMoe  HeKOTopoH mepecTamoBkoi 7 2JeMOHTOB

8  B. H. Banufk, A. f1. Tepronennuc
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nociaegosatensHocTd X¥. B emxy CHMMeTpuH oOnpefeneRHA
UPONYKT-MePHl AMEST MecTO CJeIyIomee DABEHCTBO:

reyapaty = § pxthap (X
X @b X2l

mst 1060it muTerpupyesol gynxmun f (x).
TTosromy

P8>S =
2h)! e
g‘ ] (Ps (TiX“) _ T)

= @t
X(Sm (el

ap(X™), (10.20)

rae cymma Geperca mo Bcem (20)! mepecTaEOBKAM.
3amerns, TpexAe BCETo, ITO

8 (ps (X — %) -

= O(inépsh’(/i; Ty en o B) =V (A: ity - ~y¢ﬂ)|>’;‘)

=supd(]v'i4; "1:~-<rf‘1)'—\7”(A;llfn---,1zt)i——:—)<

(QueBMAHO, UTO ECIH ABA MHOMeCTBA A, B Az HEAYLUAPYOT HA
BHBODK® Ty, ...y Tpy Tisrs -5 Tzt OKHY M TY e noxBHEOPRY,
TO GIPABEJIABO 3
v (A TXM) = v (Ay T:X™),
V7 (Ay TiX®) =97 {4z TiX™)
¥, CNER0BATENBHO,
pa(TiX*) = pa, (T:X™)

aus noGoi nepecramoekm Ty
WHLIME CIOBAME, €CHH ABA COGHTHA KBHBANSHTRA OTHO~

CHTeNBHO BHGODPKY Zy, ..., Tz;, TO YKIOHEHNS TACTOT LA ITHX
COBLITHEl OMHAKOBE OPH Beex mepectamopkax T;. Iloatomy,
BCAM M3 KAWAOTO KJAACCH DRBABAJIGHTHOCTH BIATH 1O OXHOMY

§ 6. BE{BOJ, JIOCTATOSHEIX YCHOBHA 227

MHOECTBY X 06PaszoBaTh KOHeRHYI cucremy S, T0
sw T XY) = su T.X%).
supp, (T:X") = sup 0, (T )

Yucno coburmit B cucteme S’ Kowewno n 6m0 oGosmaueno
AB(z,, ..., 23,). TlooTomy, 3aMEHA ONOPALUIO SUP CYMMEDO-
BaHHEM, AOIYIALM

9 ety €
s:é)s (p“ T:X 2

2l £
ril;g,e(pA(Tak) T)S

< 3 ofparx®) — ).
AcE
ITH COOTIOLIGHHS fIO3BOJART duCHHT}) HOJBIITErPAdbHOC
supaysenne 3 (10.20): /
, e /
P
Ehr E‘B[Pi (T:X%) —
1 [e50)
2 X &
o Elfiuepse[p,(ﬂX ) — 5=
{(al))
an __ E
3 o patrxt =5

. =1
= AZ]S' @l

Brpakenue B KBaJAPATHHX CKoOKax 03HaYaer OTHOLIEHHE
ameaa mOpAAKOB B BRGOpKe (npw QmrcHpoBaHmOM cocTase),
AJA KOTOPHIX

v () =V (D> 5

X ofmeMy TMcAy mepecTanoBoK. JIerko BH/ETH, UTO OHO PaB-
HO

PI@ M PaBHO TACHAY DIAEMERTOR BROOPKY Iy, ..., Ty, HPHHAH-
aexampx A,

8
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B npmaokennu x aTolf riase noxasamo, Iro
e {I-1)

T3 ¢+ .

Taxum ofpasom,

@ ot

24 e -
@ orax —gl< 3 30 =
)
<3mS(2he 8

= 3%y, .., T)e

Iopcrannaa sty ouenky B murerpat (10.20), mmeom
sy

P ) > <o @y,

OTKYAa B CHJY OCHOBHOM JEMMBL
e {1y
PinS(zy, ..., 2) >} BmS (2 e & .

Teopema poxasana.
HoxasarexnbcrBo caepgcrsna Iyers cy-
MECTBYyeT TAKOE 1, ITO

mS(n)==2".
HKax 610 foxasamo B §4, ecnu Tonvko dymrmua mS(n) me
pasra 2%, To mpu !> n cupasepauBo:

-0
mS (@) <155 g -

Tostomy:
="

lin P4 (24, 2) > e} < 9 lim ((f” e *
I—vo0

T. €. MMEeT MECTO0 PaBHOMEDHAaA CXORHMOCTh 110 BePOATIOCTH,

Tonysennoe focTaToOUHOE yCAOBHE HE 32BHCHT OT CRONKCTB
pacupegenesns (efmuCTBEHHO® TpPeGOBAHME — ITO H3MEpH-
MocTh PynKUEME 5 M p), 4 3ABWCHT OT BHYTPEHHHX CBOHCTB
cueremu S.

§ 7. O CXOQMMOCTH ¢ BEPOATHOCTHIO ENHHMIA 229

§ 7. O papmomMepnOli CXOIHMOCTH € BEPOATHOCTHIO EAANHNA

B npepupymes maparpade Mh YKASalm Ba JOCTATOYHHE
YCNOBES PABHOMOPHOE CXONEMOCTH (0 BEPOATHOCTH) JACTOT
K BEPOATHOCTAM IO KJaccy cofmrui §.

3nech ME DOKAMEM, WTO MOJAYIeHHb® YCJIOBHA TapaETH-
PYIOT TRK3Ke PABHOMBDHYIO CXOJMMOCTh ¢ BEDOATHOCTHI0 BT~
HuaOma. I[OKI]SHTG.’IBCTBD 9TOI0 YTBEPM{ABHHA OCHOBRIBABTCA
Ha WCHOJbL3OBAHMHA H3BECTHOH W3 TEOPHH EBPOHTHOCTeﬁ JIBM-
Mt [21).

Jlemua. Ecau 8as cayvaiinod_nocaedosamesviocmu By, ...

<s Eny oo Hatidemes mawoe Eg, umo zm awbozo &> 0 cnpa-
uez?xmeo Hepasencmao

EP(lEi—§n|>s)<oo,

mo nocaedosamensiocmny &y, o ..., &n, ... cxodumes 1 &, ¢ e~
posmuocmyvo edunuya.

NMokaszatensctno. Obozmaunm vepes E, cobm-
THEe, COCTOAMEe B TOM, YTO BLINOJHACTCH HepaBEeHCTBO

[8a— 80| > + (r — nemoe uncio).

PaccmoTpnM coburTue S5, cocronmee B TOM, 9T0 BHIIOJHAETCHA

x0T 66t opHo w3 cobmruit En, Enuy <oy Enggy oy T. 6.
B
Sp= ‘U Enui.
=1

OmenaM BEPOATHOCTL BTOrO COBHITHA:

P{SH< 2} PEn
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W3 Toro, yro coburue S” Bneder 3a cofolt nwoGoe m3 coburmi
Sk, ® cuny (10.22) moxywaenm
P (s =0. (10.23)
Haxonen, mosomam
S— s
=t

Kak neTpysaHo yCTaHORMTE, HTO COGHTHE 03mavaer, 9TO
nalifierca Takoe r, 9T0 ;aA Kamgoero n(n =1, 2,...) xo-
1A 661 mpu opEOM K (k = k (n) ) GYAYT BHUIONHATHCH Hepa-
BEHCTBA

[ —Ba| > -
Tar Kaxr
PiSI< 3 P(ST),
4

To B cany (10.23)
P (S} =

uro o TpeGoBaKOCh NOKAZATH.
Teopema 10.3. Ecau cywecmsyem maxoe wucio n > 0,
umo npu 1 > n gynryus mS (1) << I*, mo cnpasedanso

Pnd (zy, ..oy 2,220} = 1.

lloxazateaxnerro. B cmry teopemm 10.2

o=
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TIyers n — TaKoe wHCAO, 9T0 OpE [ > n
S (1) < I
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§ 8. IPUMEPEL M JIOTIOJNHUTEJBHHE 3AMBYAHUH 23t

Tleproe cnaraemoe B mpaBoil 4acTU PABEHCTBA HE TPEBOCKO-
AuT ¥, a BTOpO® CJAraeMoe

’ 2 PinS(ay .. @) >} <O 2 @00

=y =t

CXOfWTCA, KAK W3BECTHO, npn JKOGUM e > 0.
Moatomy

g P (. #) > e} <+ o0

®, COTJIACHO IPHBOJOHHOI JeMue,
P (n® (24, ..oy )50 =1,

Teopema goxasana.

§ 8. TIpnMepsr m JOMOJHHETE/BHBIE 3AMEYAHMS

B npumepe 1 § 3 b kauectse mpocrpanctsa X Basra mpa-
Mas, @ B KAYecTBe CHCTEMBI S -— MHOKeCTBO Beex aytel BHAa
z < a. B atom cnygae

P(4)=Plz<a) =D (a)

ecth QYEKUEA pacnopejieNeHRd CayYaiiHoW peqHuMER T,
v{4; 2, ..., 2) = F (a) ects amuapmzeckas pyarnma pac-
Tpeflene ust 3To#t clydaifHoll BeNMYMHE, NOCTPOEHHAA RO
BHOOpKE %y, ..., T
Corxacao Teopeme 10.2
1 {i-1}

P{sup [ F(a) — D (a) | > e} 6mS(2he” 1 .

Tockoxrky B coorsercrsmn ¢ (10.9) 8 panmom caysae mS (1) <
< {I+ 1), To
e1i—1)

Plsup| (@) — D ()| >} 6@+ De T

¥ WMeeT MecTO pABHOMEDHAA CXOJUMOCTh IMIAPHISCKHX
$yEKnmE K QyHKUHAM pacupeneNendmA I0YTH HABepIOe.
970 — maBecTHaA Teopema INmBeHKO.

B npumepe 3§ 3 X — n-meproe mpocrpancrao, § — cme-
TeMa ODOAMHOMECTB BHIA

(@ %) >0 (g 0).
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Ipa orom, eciam Kamaan m3 Gyaxnmi m {1) pacter He BricT-
pee, "eM cremeHHEM 06pasoM, To m $yurnma mS (l) pacrer
He GHCTpee HEKOTOPO CTemeHH.

Ipumep 4 OBobmonue Teopemst I'iuserxo Ha n-
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B, TaKkEM 06pasoM, DABHOMEPHAS CXONHMOCTH TAKIK® HMEeT
MOCTO.

IIpamep 5. Iyers X — n-MepEO® EBKIHIOBO TPOCT-
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CiregoBatenblo, ¥ KA 2T0H CHOTSME HMBBT MECTO PABHO-
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OYEHUIMD GEAUNURY MAKCUMEABHOZO NO KAaccy S YKAOHEHUR






[image: image117.png]234 T X. JOCTATOUHBIE YCIAOBWS PABHOMEPHOM CXOTMMOCTH

wacmom o0m eepoMMHOCMel He3aeUCUMO Om  pacnpedeicrusi
P (z).
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§ 1. dmuTponns cmeremsr cofmTmit

Boxsmancraoe MPAKTATOCKA HHTOPECHKX HIPU/IOIKGHMI 0X-
BATHBACTOH HANOHOHHEIMH B OPE[LAYIeH IIane AOCTATOY-
HuMu yelopaamu. UmtepecHo, ofmako, moaywmTs m HCTEp-
UHBAONUE HOOGXOAHMEE H JOCTATONHE® YCIoBWA.. Cymect-
BEHHO, T0 9TO YEACTCH CAENATh B TOPMEHAX, BBOJEHHHX B
§ 3 raasm X.

B oramume Jor mocratowmux yeaopnit, copmyamponan-
HEX B § 6 raasm X, HeoGXOMEMEIe B JJOGTATOTHHe YCIOBEA,
BOOOL® TOROPH, BABHCAT OT SANAHUA BEPORTHOCTHON MOPH
Ta MHOeCTBe X, HO CXeMa, U0 KoTopol omE GrpoATes:, ocTa-
erca npexmell. Hpes, xar u PaHbIIe, COCTOHT B TOM, UTOOH
3aMIUTH (ECKOHeUHYH0 CuCTOMy COGmTHE S KoHewmol noa-
cEeTeMoif, cocToAmeR awme n3 PA3IEIAMHX Ha BHGOpKe Co-
6uTiit. Uncno Takmx coSuTmi 2aBECHT OT BHGOPKH M PaBHO
HHASKCY CHCTCMH S OTHOCHTONBEO BHIGODPKE

A8 (zy, ..., 3).

IIpm suiBone gocratoumeix yexormit BCHONB30BANACE QYHKIEA
pocra mS (1), onenmsaroman CBepXy BHAYEGHHM® WMHAGKCA IIA
BuGopok mamEw [, Takas OUEHKA OKA3BIBACTCA CHEIIKOM
rpy6oi gaa momywemma HEOBXOMUMEIX M JOCTATOYHHX yeuao~
smit. Tocnepune ynaeten chopmymmposats, ecim ppecTa He-

KOTOPYI0 YCPEAHERHY!O XaPAKTEPHCTHKY BeMmImHEr AS (€
ey ).
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mrgena (0 < r < 1) & moToMy ofnajgaeT DEHTPANLHHME MO-
WMeHTaMI moﬁoro nopaggra. IIycrs D, n D, — ee nesrpans-
Hpe MOMEHTHI COOTBOTCTBERHO BTOPOTO I YETBOPTOrO MOPAKKA.
Ouesnpro, w10 D, ® D, mensme 1. Torpa nerTpansumi Mo-
MeHT TeTBePTOr0 HOPAMKA BeIRTMHN g (n)/n ecth

Dy n—1 g 4
Dpsrtpat,

Ipumeran mepaseEcTBo Yebmmesa MIA MOMEHTOB dOT-
BepPTOT0 HOPANKA, HONYIHM HpH mofoM O > 0

NN P
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Hanee, ® cany (11.3)

n—t

nLlulg, A5 (2. . ) < lllq E 18 A5 (Fi1s -+ 55 Tasan)s

T. .

I (T o Tt < L 5:‘) .

Ilostomy, Tem Goree,
P{rfl. 42 (l“) > }< ok
Iloaaran 8§ =% ¥ yIHTHIBAS, UTO
2N st

TOAyIMM

>+ R, a1

244
e epes Q oGosmaveno .

Haxonen, mrx nponssonsuoro I >> I, monomus I = nly +
4 komme no = U], a k< 1.
B cuny (11.2)

1g:A8 @y, -y @) << 1gp AS (@, ooy @nn) + K

IloaroMy

1 18285 (. o)+
@y ) = Tl Ay x‘)\'"l.%_*_kl~
yCﬂJll?[Eai] HEPABCHCTBO, HOJYIHM
182 AS (@ o)+l t
@) f&rwﬂ'— =z, T+
(11.8)
Tpexnonoxed, 90 | HACTONBKO BEJNUKO, UTO
1 [
. - <3
Torpa ms (11.7) u (11.8) cxenyer, aro
Pre)=P(f>cte <. (11.9)
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Hockonbky mpe I -» 0o HMEET MECTO N — o0, TO
lim P* (e, Iy = 0.
oo

Kpome Toro,

D) Pt (e, 1) < oo

=1

HSﬁCTBﬂTOJﬂ:UO, A0CTATOYHO OIEHHTE CYMMY, HAUNHaA ¢ 0~
crarouno  Goasmmx I, ana koropmx smmoxmsercs (11.9).
Torpa

2P )<l D% oo

-y n=l
Ocraerca nokasats, aro P~ (g, 1) 0 mpu I - co. IIycrs
1, TaK0BO, 910 AJIA BOOX L > [y

|2 el <4

U3 cpoiicTB MaTemaTHIeCKOoro OXMEaEEA H_Toro Qaxra,
aro HS (I)/ 1 ects MaToMaTuueckoe oxupanne rf (ry, ..., ),
HMeeM

O =1 s
§ (T"_ r,s) apay= (rsv#)dp (xh.
re=o r=HS(
O6osmavan mepsylo 9acTh papeHctsa R,, a BTopyio R, u mo-
aaraa I > l;, monysmm
-
B> S dP(X)=L P e ). (1140)

r=o

Hanee, mycrs § > 0 — mpomssonbroe amcxoe. Torga

P I T N S R Ll
= | (F-B)er) ‘rzsm(” . )x

r=H3()1

raal
X dp(x')<|c+a~@|+ § apxy
rmctd

§ 2. ACAMITOTHYECKME CBOMCTBA SHTPOLME 2%47
AiH, uHave,
H,<|c+b-@|+ P, 1) (1149
O6vepmunsa (11.10) = (11.11), mmeenm
P l)<|c+ 85— @lp Pz, ).
Hepexons ® mpegeny npu [ — oo,
lim P s, n<o
B, nockousky 8> 0 mpomssoxsmo, a P~ (g, 1) > 0,
Lim P~ (e, 1) = 0.

Jlemma poxaaana.
Baveganme 1. B omawnue om nociedosamesvtocmu

max g2 A% (m, ..., 7)
IgamS () _ xeonxy
T 7 ’

xomopas @ cuay pesyavmama § 4 asasn X npu I — oo cmpe-
Humes aubo K Hyao, aubo & eduruye, nocaedosamesbrociy

HS@M _ M 1gs AS (a1, .. &)
T 1

woxcem cmpemumes k. anbony npedeay ¢ (0 < ¢ < 1),
Hanpaemep, aycrs X — cerment (0, 1]. B kagectee cmc-
ToMH S PaCCMOTPHM Bce HaMEPUMHe MEOKecTBa A, KOTOpHe
Browaorea B cerment {0, cl. Pacnpepemennme P (z) nomo-
FHEM DPABHOMEDHEIM. TOT}IH Ha MOCIeNOBATENBHOCTH Ty, ..., Tt
(663 moRTOpOB) OYNYT HHAYNEPOBATBCA MHOMecTRAMH A
T€é H TOJBKO Té MOANOCIeJoBATENBHOCTH, KOTOPHIe LETHKOM
yxaapmsalores B cerment [0, ¢]. 3maumt, ux umeno pamHo
A8 (zy, .y z) =27,

Ifie 7 — WECHO BIEMERTOB MOCIeZ0BATEABHOCTH, MPHEAJIE-
samux {0, cl. Hpu atom

HS(l) = M1gAS (), .o, @) =M (r) =el
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H, CJAeJoBaTeNIbHO,
H (1)
1

JamernM, OHAKO, YTO OCKOABLKY BEErxa
g mS () > H8 (1),

s
lim H—l(l-)-

TO Tpejen

MOiKeT GHTh ONIETER 0T NYNA TOALKO B TOM CXIydae, KOrAa

s
lim lgm7d)

1o

=1,

nad, 9TO TO e camoe,

1gm® ()
—0=1

]
Sameuanne 2. 3nanenue Gynxyun % npu awbor I

CAYHCUIM OYEHKOUL CoepTY DA% GEAUNUNLL

m. e.
S S
LESELY
t.

Doxasarexasctso oT0r0 YTEEPHIEHA AHANOTHTHO KOKA3A-
TeNBCTRY MeMMmeL 1.

Orciona caenyer, wro ecam ¢ = 1, 7o

Ho ()
t

T. e. mHReKe AS (), z;) paren 2' ¢ BeposTEocTEM 1.

§ 3. Heofxopmmbre m HocTaTOYABIE yenosust
PABHOMEPHOH CXOIUMOCTH (NOKABATENBCTEO JHOCTATOYHOCTH)

Brepesmoe 3 mpegmpymux maparpagax momsrme 9HTpO-
TFH CHCTEME COGHITHIE HO3BONAET HOMHOCTBIO OXAPAKTEpH-
S0BATh TO CHYTaM, KOTAA WMEOT MECTO DABHOMEDHAR CXOMH-
MOCTB JAacTOT X BePOATHOCTAM IO Kiaccy coburmit. Oxasnpa-

§ 3. MOKABATENBCTBO JOCTATOYHOCTR 249

6TCA, ITO /A ITOTO HEOGXOTEMO M JOCTATOUHO, YTOSH SHTPO-
TOEA HA CHMBOX HOCHGIOBATENBHOCTH CTPEMHJIACH K HYIHD ©
POCTOM IIHHL BHGOPKE.

Teopema 11.1. Jonycmum, wmo dynryun ns(zy, ..., z,),

P8 (@1, ooy &) u AS (3, ..., 3,) usmepumw npu ecex L. Tozda
]

a) ecau lim Hl(l) =0, mo uneem mecmo pasHomepras

trco
cxodumocme wacmom K GEPDORMHOCIIAM € 6EPOAMMHOCTILIO 1;
He (1)
]
He 3aducaiyee om l, maxkoe, wmo

%imP(ns(Il,<-q$z)>5)

6) ecaulim = ¢ >0, mo cywecmayem wucao 8 (¢) 2> 0,
I—+eo

M. . GEPOAMHOCIL MO20, YMO MAKCUMAALHOE NO Kadccy S
YKAOHEHUE . WACTOMB O gePORMHNOCTNY npessolidem 8, cmpe-
mumes k 1.

Taxam o6pasoM, HeOGXOAMMLIM H ZOCTATOTHEIM YCIOBHEM
PaBHOMEPHO# CXONUMOCTH WACTOT K BEPOATHOCTAM IO KIacCy
GOGEITHIE B HTOM CMBIC/Ie ABIAGTCA YCIOBHS

s
lim 20 — o,
o

JoKkaszaTeasCcTBO AOCTATOYHOCTH (YT
BODIMAOHHA a)) Jro JOKA3aTeJIRCTRO AHAJNQOIMYHO Bhi-
BOIY 0CTATOUHMX yclosmir riasm X.

Hrak, mycers
HS (1)

=0

lim

fosoo

Oncnum Benmamsy

Psup|v(4; ay,...z)— P(4)| >e}= P{nf > e}
AcS
B cuay ocuosmoit nemmu (§ 5 raass X)

P> 0 2P (oo ) > )

B croo ouepear, K4k GHUI0 IOKA3aHO IPH JOKA3ATENBCTHE
Teopemst 10.2,

p{ps(zl,..., zu)>%}

i § - v,
XQ@h i
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e 7; — BCEBOBMOMIEIE ICPECTAHOBKM NOCIEAOBATENBLIOCTH
Zg, ..., Ty;. Kpome toro,

-1

k= o 20 [ FX™) — 5] <38% @ e T

Quesnano rawmxe, wro k< 1.
Pasobbem o6nacth mOTerpupoBaHHA ma ofmacts X;. rae

g2 A5 (e, .7y e
o <%

u obnacts X,, rae
A8 @, . wy) e

%y
o >

Torma, sameEsas %k M@KOPEPYOIIMME BHP@KEHHAMH, O~
ayIEM

. _at
P{pf,> %}< S 245 (25, . .z e & dP (XY +§ ar (X,
Xy )
(11.12)
B oGoananenuax nemms 2 mpepsrymmero maparpada

§ ap (x*) = p* (—“8'— 21),

HDOCKOJIBKY
. RHS
lim O

[

=0.

Yurenm rakme, %10 B 06macti X,
s Rl
AS (. 220
Torpa
& & !2,
s il o
P{py>T}<2-2° Py +P*( zl) (11.43)
Ilepenit uxen cyMmer cTpeMurCs OpR [ —> 00 K HYJIC 3KCHO-
HeHOUAJBHO, HTOPOE HNeH TAaw)He CTPEeMHTCH K HYJIID COTAAc~
Ho Jemme 2. Bomee Tore, mockoneky B COOTBETCTBHE ¢ 3TON

§ 4. foKabateancteo HioBXoHEMOCTH 51

neMMoit

EP*(E, )< oo,
TO H -
EP{ (o) >} <o,

a crlefloBaTeNbHO, H

AP @y 7)) > 8} L 00,

[y

Orcioga citelyeT paBHOMEPHAA CXOAHMOCTH JacTOT K Be-
POATHOCTAM MOYTH HABEPHOS.

Yreepaerne a) Aorasamo (3amerum, uto B ouenxe (11.13)
Tonbko wien P+ (g, I) saBucar or pacupemeinenns).

§ 4. JlokasarembeTso HeoGXOTHMOETH YCIOBRI
- PABROMEPHOI CXOIHMOCTH

Iycts renepn

]
lim 2280 _ o0,
-
B cmny ocnosHoit demmsr (§ 5, ra. X), ecam Toabko
xlimp(p"-‘(zh Ty > 28y =1, 11.14)

O H
Bim P {2y, o 2) > 0} = 1.
Taxam 06pasoM, AOCTATOMHO IOKA3aTh CHPABE[JIHBOCTS
(11.14) opu wexoropom & (¢) > 0.

1. PaccMorpumM cHauana [UIf mofCHeHHA o6mero AoKasa-
TeJBCTBA JACTHHE cayvai, Koraa

5
lim 20 =
peeall]
B atoM caydae, Kak OLII0 yKasado B 3amevaHum 2 § 2,
Y
=
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£l
H, DOCKOILKY w €CTh MAaTeMaTHYECKO8 OHHUTAEAE BeJIH-
YHHBI
1g2 A% (w1, .. ., z)
— <t
TO
1g A% (21, }
P{ 7 = 1} =1.

Crrefosarensro, Ana BOAKOTO I ¢ BepOATHOCTHIO 1
A8 (zy, .., ) =20,

T. €. ¢ BepoATHOCTEIO 1 BeAKas pwGopKa Takosa, 910 Ba Heil
UBAYOUPYIOTCE CHCTeMOE S BCe BOBMOXKHHE IOEBHGODPKH.
B wacrEOCTH, 1A BHOODKE Ty, ..., Ty; MOMKHO HaiiTH Taxoe
A*e S, a0 4% qa =1, ..., 1 wz, & A* mn
i =141, .., 2L Torma v (4%) =1, v (A4*)=0 n, cre-
MOBATENBLHO, ¢ BEPOATHOCTBIO 1

sup | v (4) — v" (4)| = 1.
Aes

Torga » mopasso mus Beex & << 0,5
lim P {sup | v'(4) — v"(4)| > 28} = 1.
oo ASH

HUpea noxasaTenncrsa yreep:gennA 6) B ofmeM caydae
OCHOBAHA HA TOM, 9TO OpH

8
——Hl(l)-—>c>0

TOUTH U3 BCAKOH BHGODKE AJIMHE! [ MOKHO BEITEMTE IOIBH-
GOpKY, Ha KOTOpO# MHAYIXUPOBAHH BCe MOABHGODKH M JIu-
H4 KOTODO#l pacTeT NPOMOPIEOHANBHG I.

2. Hua proro Ham momafofutca caemyiomas

Jespa 3. Ecaw npu nexomopon a (0 << a < 1) u l>%
D48 HEKOMOPOL GWOOPKL Ty, ..., T; OKAIWAAEMCS, WINO
A% (2, o ) 3> 27,
mo nalddemes nodewibopkra

Tjy ver Ty,

§ 4. HMOKABATENLCTBO HEOBXOHMMOCTH 253

2,
daunne 1= [gl), 2deg(a) = % {e — ocrosanue namypasvhuz
aozapugdros), makas, wmo

A8 (2, oy 7,) = 2

MorazatTeasbcTso B cury memmn § 4 raasn X
Tpebyemasn moABHIGOPKA 3aBEOMO CYIIECTBYET, €CIH

Ay, .. ) > i‘, Ci=m(, ).

=0

Yro6s y6esuThCA B HOCHENOM, IOCTATOYHO OPOBEPHTH HEPA-
BEHCTBO

21> O (1, 7). (11.15)

Iockonsxy mpn mammx yeaosEax r»> 2 m 1>71 41, 10
MOXHO BOGIOAb30BaTheA onenxodt $ymeumu O (r, ), momy-
WenHol B 3amedamuM 1 § 4 raasn X:

v
D, H<O( DKAS4.
B czow 0Tepens aTo HePaBeHCTBO MO)KHO YCHJIHTE, RDHMeHAA

dopuyny Crupamara:
1,507

O )< HE < (%) S

Herpynno yGepmtbes, wro $ymrnpa (%)x MOHOTOHHO BOB-

pacraer mo z upx z << l. CiregoBareabHO, CHPaBEANEBO TAK-
e HepaBeHCTRO

e

i
o <+,

TaK Kak
r=1lg, gl

[oatomy ormomenne (11.15) 6yner yeranosneso, ecnu cmpa-
BEJNHBO EePABEHCTBO .

#> [
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JlorapudMupopanmeM K COKpalleHHeM HAa ! 5TO [ePABEHCTBO
upeofpasyeTcad K CAEAYIOIMEMY BHLY:

o> gl (). (11.18)

IIpn z > 0 cnpasepnuBo HePaBeHCTBO
21gs -
lgaz LY

Igaz

OHo HemoCpemcTBeHHO CICAYET K3 TOre, 4To (GyHKIMA Ve

[OCTHIaeT MaKCHMyMA B TOUKEe £ == ¢* H DABHA NDH 3TOM

Zlf'e . Hostomy (11.16) ciepyer ma Hepapencrna
— 2lgee
a>Veg §2 ‘
By
IoacTapnas cona 3HATEHKE § = T , HEIOCPeCTBEHHO yhes-

/laeMcA B CUPAREIMBOCTH BRIDAKEHAST

> Zlgaea

Jlemma joxasaHa.
Hanomuns, uto, cornaciuo nemme 2 § 2, npu

HS ()

—e>0 .

OKa3LIBAGTCH, ITO & pocToM [

8
P{\gA (tll,....zl] S 6}

crpemutca K eamanue (8§ > 0). Cueposatennuo, mp: pocta-
TouHO GOMBIAX ! ¢ BEPOATHOCTLIO, CKOAB YIORHO GJM3KOH K
efMIKIE,

Iy Ay, ) > 2 (4147

&, COTJIACHO TOJBKO UTO A0KA3AHHON JeMMe, B Kol ubop-
ke, ymopaerpopawmeil yciopmio (11.47), madigerca mommsl-

Gopka ATHHE
~ o)

§ 4. LOKABATEJLGTBO HEOBXOIHMMOCTH 255

Ha Koropoll cncreMa § mARyUEpyeT Bce moasmiGopku. Namma
aToll MOABHIGOPKK BO3PACTAST NPONOPLMOHANBHO I.

3.Cxema morkaaaTensbcTna (yTBepKAe-
uu A 6). CpaBHeIHe YacTOT BHOAJSHAA COOMTHE B ABYX
HONYBHGOPKAX MOKET BECTHCH CefylomEM ofpasom: Seper-
oA pEGOpKa AumEH 21 B cAydaiiREIM 06pasoM NeAnTCA Ha JiBe
TMoNYBHOOPKA PaBIOH JAHHE, [OCTE 9ero MONCIATHBAGTCH
H CPABHUBAETCA YHCJIO HOABJNEHAA Ka)KAOTO COGHTHA KiIac-
ca § Ha mepBoii M BTOpOll moaysnGopKax.

PaccmorpuM mecKonbXo HIMeHEHHYIO cxeMy. Jomycrmu,
10 BHGOPKA ABOHNON JUIHHKI I, ..., Z3; YAOBIETBOPAET yCIO~
eao (11.17), 1. €.

el
A8 (), vy @) > 2",

Torpa B Hell' Moxmo yxasaTs DojBmGOpKy X' JIMEH
y

(a5

Ha KOTOPOH MHAyUMpoBaus Bce mofsufopxa. Temepb pasge-
UM caydaiiHo Ha [Be WONYBHGOPKE CHAaYama TORBHOOPKY
X", a satem (mesapmemmo) octarork XYX". Ilyers X| m
X; — Ase moayswifopku, Ha Xotophe pacmanack X, Io
TMOCTPOEHMI0 Haliferca cofuitue A* & S r1akoe, 4T0 Bee 2me-
mentel X| npuHagie:kar A*, a Bce sneMentsl X; HO DpHHAA-
nemxar A*. Jlna avore cofmTHA «pasbanancy YACTOT JOCTATA-
er xanGoxbimero smatexud. [omycrum, uTe B ocraBmelica
94CTH HOCAEAOBATONBHOCTH diemenTH m3 A* BeTpedarTes
m pas. Ilpm cnysaiinom pasbuenus ocraTka npmMepro m/2
W3 HHX HOMAafer B NePBYI0 MoJyBHGOPKY M CTONBKO e BO
propywo. Toraa

[V (A =" () | = e e g

2 [
JH, CHEA0BATEXLHO,

sup[v(A) — " (4)| > q.

Ilockousky uncino g > 0 He 3aBECHT oT AEEH BHGOPKH, To
PaBEOMepHO#t CXOAMMOCTH HeT.

Mamenennas cxema He BHOJHe IKBHBaJIeHTHA HCXORHOH,
TaK Kak B MeHCTBHTENBHOCTH HoOABLIGopKa X' M OCTATOK He
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‘OGﬂBﬂTSJIhHO AeTATCA TOMHO HOXOJaM Upyd AeleHHH moNHOH
rubopru X!, Ho npm foctatowro Goxsmmx { (a sHATAT, W )
ATO YCJIOBHe IOYTH BCEINA BHIOIOASTCH AOCTATOYHO TOYHO.
Tlpnzonmmoe panbite GopMaTbRO® KOKABATENBCTBO MOBBOMA-

T CTPOTO YYeCTh BCO CASJANHEI® 31ech JONYMEHHA W TPHOIR-
JKOHHA .
4. JlokasaTenbeTBo YyTBepHMROHMA 6).
Hrax, nycrs
. HS (@
im0 >0.

i
o0

Ipr goxasatenserre ROCTATONRLX yenosmi (§ 6 roasu X)
6nI0 yeTaHOBIENO, TTO

P{pS(ny, . .., o) > 28} :ﬁ S [Z‘,o:(T,X”)—zo]dp(x"),
xleh 1t
(11.18)
re T; — BCEBOIMOMKHEIe NEPECTAHOBKH MOCIE0BATEIBHOCTH
T3y oy Ty OGosnaums wepes K (z;, ..., T,,) WogHATErpas-
HOe BEIPAKGHEC, COKDATHM 0GNACTh MHTerpHPOBAHMA:

P{Ps(xu ~,I'x1)>*;*'}>
> § Kz, ) dP(XY).

wa a8, ) o

o >3

Oweuny semmuney K, monmaras, uto

1gs AS(m, . . o) ¢
2T >

85 (@ oy 2) > 2,

Ilpn srom BuGepem % > q(c) >0 rax, wTo6m B coor~

percTRHE ¢ JemyMoll 3 npm goctaroumo Gomsmmx ! cymecTso-
pana moAsubopka X™ mamus 2 >> gl, HA KoTopoit cmoTema S
WHAYNEPYET BCe BOBMO)<HE® mopBmbopkm (1. e. AS (zy, ...

z,) =2, u mosoxmmm 8 {c) = %‘. Tlpnmem, wro n < !,
¥ 3aMeTHM, ¥T0 WMCIa ¢ U O He sapmeAar or I,

§ & JOKAZATEIBCTBO HEOBXOJUMOCTH 257

Crpynnmpyewm mepecranoBkin T; TaK, IT0 B KAMUIYH IPyD-
oy R, BXOAAT NepecTaHOBKH, COOTBEICTBYIOIUEE ONHOMY H

ToMy ke DasbMeHHI) Ha Neprylo H BTOpYHY DOIYBHBODKY.
Ouesupno, wro
PS5 (T 2y, .oy 2y) =

=sup V(A Tyoyy ooy ) — v (A5 Ty, 2))|
Acs

3aBHCAT TONBKO 0T /1, m B mpefieniax 'kax«1oif rpynnH mOCTOAR-
ua. IMoatomy
1
K= - 200" (Riay.. . 20) — 2.
Cat;'s

Cymma GepeTcH 10 BCOM BOSMOMKHBIM pPa3bHEHEAM Zp, .
..., T3 HA NSPBYI W BTOPYI NONYBHGOPKH.

Ilycrs, mames, X™ — r1a caman mopBHOOpKA ANEEH 72, Ha
KOTOpo#t S MEEYDHpYeT BC BOBMOKHBI® NofBHOOpKE. O608-
Hawmm ee fmomonmeHHe B X¥ wepes X (mamma X pasma
20 - n).

Pastumenme R, Gyger monmocrsio sajaHo, ecim safaBM
pasbmenme R, mopemboprm X™ Ha wacrhb, momajapmy B
TepBYI0’ HOAYBHOOPRY, H WacTh, HONMAAKIIYI0 BO BTOPYIO
monyBHGOPKY, W COOTBETCTBYIOMEe pasbmenme R; mopBh-
Gopru X.

O6osHaunM 17 JaEEOre pasbHeRMA YACKO 3TEMEHTOR H3
X", mougpaomee B mePBYI0 TOAYBHGOPKY, Tepes I B mpef-
crasaM K (X') B caepyromei dopme:

K= S 000 (BB 21 ey 23 — 28] =
ki

7
Cu ¥

3nech CyMMHUpOBaEHe 1o r Bexerca B mpefenax 0 < r < n.
CymmEpoBanme no k BefeTcs DO BceM pasbHeHHAM X® raxm,
aT0 K neppoli momyBrGOpKe] OTHOCHTCH TOYHO ' BJI6MEHTOR
us X", CYMMEpPOBAHH®G 10 j — IO BeeM pazbumemmam X Tawum,
9TO_K TePBOH HONYRHGOPKe OTHOCHTCH [ — I BIeMeRTOB 3 X .

Jasn durcmposansoro k, T.e. pasbmeHumAa mogBRGOpKE
X, matigerea raxoe A (k) = S, wr0 BCe DNMeMenTH I, OTHO-
CHMEIe 8THM pasbueHHeM K mepBOR IONYBHGOPKe, IPEEAKIE-
nar A (k), a Bce s;eMeHTH z;, OTHeCeHEHE KO BTOpOH
nonyswbopxe, e mpraaguexar 4 (k). 310 crenyer ws Toro,

9 B. H. Baunmg, A 5, Tepuonessns
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uro § mEpymmpyer ma X" mee mompmboprm. Ilpm arom
05 (BuRys Xy oo Xo)) > 08 (A (B); BoRps 2y, . . . ,7)
o, ClIefoBaTeNAbHO,
1
K2 - DA 20005 (4 (6): ReRy; 2, ... 2ag) — 20].
ol v ok

Ilycrs, namee, P (k) — wmcno oiementosn noxseibopru X,
upurapnenamux A/(k), n ¢ — aHca0 dneMenTOR HOABHGOPKE
X, npmmagrescamnx A (k) u ormecemmmx pasbmenmem R; x
nepsoii monysuGopxe. Torma mas ¢urcEpoBammmx r, k, j

Vv (AR 2y, .., 1) = T L

V(A R Tirgs e 70) =

[ (A QRS 21 o ) = 7 (AR T4t o )| = EE 2L
CooTsercrBesto

1, ecmm ,r—+—2:-—p'>26,
B 108 (A (k); 2y .y 22r) — 28] = _
* o 0, ecam M——L’ < 28

Haxonen, erpymnmpyem pastmenna R;, cootsercTRymOmue
OHHOMY H ToMY e ¢ (upH (urcmposamEbx r n k). Ymcno
TAKEX paabmennid paBmo i
it b1t
Cotiey CatZnmpiy-

Torga omeexa mas K mpamer mmy

1 t d=r=t

K > — 2531 Chouo Ci'a e

Cu TR

Tlocne smemenTapEBIX mpeofpasoBammii momyumm

GrCi, 1 Ot Ot oty
n TR
KeITgE I I w

Tme CyMMRpOBaR@e 10 [ BeJeTCH B Tpefedax, 3afaBaeMHX
BHpaKeaueM

k2—pl 2, (11.20)

- § & JOKABATEJIGCTBO HEOBXOZUMOGCTH 259

Tlonoxmm remeps 0 <Le< —5% u paccMoTpEM BeamwmEy K,

OTAHYAIMYICA 0T IpaBoit wacrm (11.19) amme mEEME
TpefeNaMii CyMMAPOBAEHSA,: |

On-Ciila 4 Chor” Colat i
. - n-p(k)
Koy Gyt .
- 2 % Cn

=
Caln

TAe 7 M ¢ npoGeraoT SHAYEHHS, YOBJAETBOPAOUIEE CleAYIo-
MM HePABEHCTBAMS

Ir‘— %[<m, (11.21)
|‘,_ PH—n)
2

<el. (11.22)

Ipa r m ¢, yrosaersopmomux (11.21) m (11.22), apromatn-
"ecrd phnonagerci (11.20). [lelictearensso, mpm arom
Y‘+2lap>: [Z - 2p (l

"
7 [Py Z
1

— 2l P]>1 [;’ a(n+21+2,1:‘,‘)].

en

Tockonsky Gruto npmusro, uto.ql < n <l &= %, e<% y
0 ’

r4%—p._ 1 [ a g
. >l[2 551]_4=2o.

Tax Kax 06IaCTh CYMMEpPOBAHAA B BHpakenan aax X’ BKIa-
RHBACICH B 06MACTh CYMMEUDOBAHHEA (11.19), 10
> K.

Haxee, pas seaxoro 1 >> 0 waligercs 1y, BsaBHECAmICE
TOXLKO OT M W g, TaKoe, I10 JIR BeeX > I,

ch-cht,
P (11.23)
r ol

(cymmmpoBanue Bemetca mo 7, yaosnetsopsommy (11.21)) m

cie
P D (11.24)
t cllf'n

(cymmmponanne Bemercn mo 7, yhoBxersopaomum (11.22)).

9
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JHelicTrATONBHO,
cncli
ok
8CTb BEPOATHOCTH BEIHYTh 7' UepHMX IWIADOB M3 YPHK, CONeP-
sxamei n YepHHX it 2] — 7 GeiHX ImapoB, KOTA BHHHMAETCS
cayusaitao [ mapos Ges mosppamenus. Ilpm oromM MareMarm-
9eCcKOe OMEJAHAE THCNA YEPHEX MapoB B BuGopKe paBHO
n/2 u npasas wacrs Qopmyas (14.23) Bmpamaer Beposr-
HOCTH TOT0, YT0 THCI0 UGPHHX IIAPOB B BHOGOPKS OTKIOHET-
€4 oT MaTeMaTHIecKoro oxmpamua Gomee wem Ha en. Iloc-
KOABKY JJIA cXeMu Ges BOSBPAMeHUA COPABESIEB BAKOH
Gombmmx uwmcen, popmyna (11.23) mepma, maummas ¢ goc-
Tarowmo Goxsmax (.
Amarorzugo

€CTH BEPOATHOCTH BLHYTH £ Y6PHHIX IIapOB U3 YPHH, Cofep-
samelt p wopHEIX W 2] — n — p GeNEIX IMapoB, KOTHa
BHEEMASTCA ! >r mapoB, OUATL-TAKE 63 BOBBDAMEHAA.
Maremarnueckoe o)xfamHe T6pELX mApOB B BHGODKe paBHO

20

H, casgoBaTenbHO, Qopmyia (11.24) BHpaxaer sako Godb-

EX TECEX B TOM CIydae,
Torga, yumTeiBag 9T0 4men0 pasbmenmit R, moansGoprA

X" mna gurcmposamuore r pasuo Cp, monywmM mpE > I
£ >0 = )

Oxonsarensno gz [ > [, @ 8(c) :%

PpS(zy, oo 70) > 28) >

5

B

X dP (XY > (1 — n)ﬂ,<1 — P‘(

§ 5. NIPEMEPE ¥ JONONHUTENEHEIE KPATEPAN 264
Hockonrky, cormacmo xemme 2,
lim P~ (L, z)

[ 2

Nt P {05 o, e ) > 28) 3> (1 — .

nMeeM

Beuny npowssonsmoir manocru Ul
11.1.13: P {p8 (1, ..., 790) > 28}

Teopema poxasama.

§ 5. Mpumepsr m ponominrensusie KpaTepan
Mpu sEBoge meobxommeix MOCTATOYHHX YCAOBHE Lo~

uytro Giuio yeramosieno (§4), uro ecam

HS (2
b

P{(j:glv’(A) — V(> 1} =

.10

M COOTBOTCTEGHHO
P Pld)— -
(j;gl (A= (4)]>0,5) =1,

T. 8. B JTOM CIy1ae MAKCHMAJILHO® OTKIOHEHNE TaCTOTH 0T
BEPOATEOCTH 0CTAaeTCA GONBIEM mance OpE CKONb yrogmo
ANTHEHEX BMGOPKax.

1. B npmyepe 2 § 3 rmasst X 6nio OpHEATO, 9T0 X —
cerserr [0, 1], cucrema S coctomt ms BCEX MHOIKECTB, Kak-
08 U3 KOTOPHX ABNAGTCH O0OTBONMHeHHEM KOHETHOTO Tucra
SAMRHYTEX COIMOHTOB C DamHOEANLHUBIME KomNaMH. Crorema
S cuerna. Buuio yeranosuexo, uro

A5z =2,

€0 TONBKO BHGODKA He ColepHET MOBTOpeILil.
TIpr moGom HOIPePLIBIOM pacupefelesnn BHGOpka o
BePOATHOCTSI0 1 Re COFepr«nT mOBTOpeHMi. oaromy

H5()
i
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M, ClIeJOBATENHHC, ¢ BEPOATHOCTHIO 1
sup |v{4)— P(4)]>0,5
AES

(B AeACTBHTENbHOCTH HOTPYAHO yGeguThes, YTO B JAHHOM
crydae mourd Hasepmoe sup |v (4} — P (4) | = 1).
Ae8

Taxmm ofpasoM, paBEOMEPHOR CXOJHMMOCTE HeT, HeCMOT-
pA_Ha TO, WTO CHCTeMa 'S COAGPIKAT AL CUeTHOE YHCIO
cOBBITEI.

2. B opamepe 3 §3 rmasu X paccMarpaBaioTcs n-Mep-
moe mpocTpancTBo £, m cmcrema cobutmi mEpa

{z:(z 9} >0}
1IPA_BCEBOSMOMHLIX @ (¢ ==0).
Herpyamo yGefuTecA, 4T0 €CAH TOUKE Ty, . . ., Ty Haw
XopaTes B ofmeM moXomeRnm mpm 2] < R, TO
Az, Lo ) = 2.

TIpe mioGoM HempepHBHOM pacnpefieleHHE, KaK W3BECTHO,
¢ BepoATHOCTBI 1 BHGOpKa YHOBJAETBOPAET YCJIOBAID O6II-

n
Hocta moiomemuA. Iostony mpu | <

Ho@y _
20 -

sup [v(4)— P (4)|>0,5
AsS

1

¢ mepoarnocrbio 1. Taxmm obpasom, moka ma@Ea BHGOpHE
MEHBIN® NOJNOBHEB PasMePHOCTH HPOCTPAHCTBA, MaKCEMAJE-
HOe YRIOHGHHe TACTOTEL OT BEPOATHOCTH OCTATCA GOXBUIMM.
3. YeramoBaM elfe OfMH KpUTepHEH, KOTOPHII IosBOmAeT
CYAUTH O HAJIATUE PaBHOMEDHOH CXONEMOCTHE B ToX CAYYasX,
KOTAa JMAOCTATOYHBIS YCHOBUA HE BHIDOJHAIOTCH.
¥ Teopema 11.2. Hycmb ¢ npocmpancmaee X sadanw sepo-
ammuocmuas mepa P (z) u cucmena cobwmuii S. Jonycmun,
umo das ecaxozo € > 0 Momcno yrasamb cucmems Sy(e) u
Sy(e), yOosaemeopriouglie Yoaosuio pasiomepioil cxrodumocmu,
max wmo 0as écakozo MHoxecnsa A = S natidymea mno-
aweemea B = 8y u C &= S, makue, umo

BoAdoC

§ 5. IPUMEPHl H HOMOSHATEJILHBIE KPUTEPHE 263

[P (A)—P(B)| <&, [PA)—P(C)|<e.

Toa0a dan cucmemn S maxwe umeem MECTRO  pasroMepHan
cxodunocmy wacmom k seposmuocman (no eeposmioem).
Hoxasatenncrno. B camon nexe, myerb &>

4 1 > 0 — npomssoaLube gmcya. Brfepen Tawoe I, wrofur
BHIOIIANOCH

P{A sup Iv’(A)~P(A)|>%}<n,

S8 (e/h)

P{ sup ]v’(/l)ﬁ[lv’(‘/1)|>%}<,n

ASS,{e/iy

(11.25)

A Beex > .
BossMem mpomssonrroe cobritne A & S u madigem man
mero coburna B = Sl S, Takme, wT0 B Y4 o Cn

[P() = PB4 P (A~ PO <2 . (11.26)

Torpa

. v (B) > v (4) > v (C). (11.27)

Comocranmas (11.25), (14.26) = (11.27), moxywaem, wro
P{sup ¥ () — P (4)]> o) < 2m,

. Teopema moxasama.
4. Tlpanexen fpa mpmvepa, 1o TOPUMEHAETCS B3TOT Kpu-
Tepiit.

Hycrs X — cuernoe MEOECTBO, HA KOTODOM 3ajana
BepOATHOCTRAR Mepa P (z), S — mpomssonsmaz cmerema
TOAMAOMKECTE, 3aHyMepyeM KaKmM-1H60 obpason amemenTh
X. Iockompry

2P

i

To 10 BeAKoMY &> 0 MomEO ykasath n TaKoe, ¥T0
n]

I P(@)>1—e,

=1
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OfosuanuM KOHETHOC MHOMECTBO Zj, . . ., &, Teped X (n).
B kagecrse cuctemst S, Bo3bMeM BCe moamuomectea X (n), a
B KadeCTBe Sl —— BCO MHOKeCTBa BHpa

QU (X1 X5);

rre Q npousBoxbHOE moFMEONECTBO X (n).
Ipu arom mas kamnporo 4 & § Momno yrasate B = Sy
u C & S, YHOBTCTBOPAIMME YCIORMIO TEOPEMEl, 4 MMEHHO:

C=AnX(n),
B=(ANXM) Y XX (®).

Tocxoneky cucremst §; # S; KOHEUHH, AXA HAX BHIIOI-
HAGTCA PABHOMEPHAA CXOUMOCTh, & CNEAOBATENBHO, OHA
mveeT MecTo 1 A crerems S. Taxmm ofpasoy, ecim X — cer-
HOEe MHOMKECTBO, TO PABHOMEPHAS
CXOZHMOCTD YACTOT K BEPOATHOC-
‘TAM EMeeT MecTo Bcerga. Ilpm
BToM cmCTeMa S MOMKeT OHTH Ta-
xolt, wro mS () = 2'. B oarom
CIY4ae CKOPOCTE CXONEMOCTH MO-
sKeT OBITH CKOND YTOAHO HHBKOH.

5. PaccmoTpuM eme OfHH JIo-
GompirasiE npamep. Ilyers X —
ABYMeDHAA IJIOCKOCTS, a CHCTe-
Ma S COCTOHT M3 BCeX BHIYKIEX
BAMKHYTHX MHOMKECTB Ha IIOC-
KocTE. B aToM cayuae

m (1) = 2.

Prc. 22.

B caMoM jeme, pasMecrmM ] TOMEK I, . . ., 3 Ha OKPYKHO-
ctn (puc. 22). PacemorpmM mo6yi0 mOAKOCTEN0BATENBHOCTE
Ziy . .., Ty (HA PECYHKE BTH TOYKE OTMEUHB KDECTHKAMH,
a ocTaiubHHe — Kpy)KKaMu). BumcamEM# saMKHYTHH BH-
TYKIH MHOFOTDABHEK G BeDIIMEAME B TOSKAX Zi, . » ., Tipy
OUeBHIIHO, COAGP/RET 9TH TOYKH M HEe CONEPKET HEKAKHX
APYTUX M3 UMCAA %y, . . ., & OHAUET, cuereMa S WHAY-
nmpyer a Zy , . . . , 1 T0GY0 TOXBMGOPKY:

AS (g, ..., 2 oA

§ 5. HPHMEPH I JUUONHATEILELE KPUTEPHI 265

¥ 10aTOMy
ms (1) = 21

Taxmm o6pasom, B aT0M mpumepe KocraTounse YCHOBEA He
BHOOJIHEHH,

PapsoMEpHas CXOMEMOCT 10 KIaccy COOHIME S MosmeT
BNUOJNHATLCA WIA HeT B BaBHCEMOCTH OT pacupefiefieRis.
Hanpmiep, eciir BepoaTHocTaan Mepa COCpeNoTO9eHA Ha He-

KOTOPOH OKPYMHOCTH M DABHOMEPHO DAacUpPefeleHa 1o Heif,
TO G BEpPOATHOCTHIO 1

sup|v(4)— P (4)]

Aes

1,

Kax 6n AImEBEa EE Giuta BHbOPKa.

B camom pexe, ¢ seposrmoctsio 1 Bee Touxm Bulopxa
%1y - -+ T3 AATYT HA OKpymEoCTL. HarameM Ea mmx BE-
uykayio ofoxoury. Oma mnpemctasaser coboi BIBECAHRH I
MHOTOTPAHHRK A ¢ BePMMHAMA Zy, ..., Z;. JTOT MHOTO-
TPAHRHK COfIEPIKHT BC® TOUKH &y, . .., T; U MEDECEKACTCHA
OKDY;KHOCTBI0 HA MHOMKECTBO MEDH HYJIb.

Ecnm sxe BepoaTHoCT PaBHOMEPHO DacHpefeNeHa B me-
KoTOpoM KpyTe O, To PaBEOMEDHAS CXOJHMOCTE RMEET MECTO.
Helicroutensao, B aToM cXyvae [OCTATOTHO pacemorpers chc-
TeMy S*, COCTOAMYI0 M3 BHOYKIHX SaMKEYTHX MHOMKeCTB,
DeXAKOM BRIANBaromuxca B kpyr 0. Meao B roM, uro ¢
BEPOATHOCTEI0 1 BCe TOTKA BHOOPKE Aemat B kpyre. Iloo-
TOMY A npoussonbHore A = S u B = A0 okasmeaercn

v{4) =V (B), P(4) = P (B).

B crow ovepens B = A ) O Gyner samxmEyTiM BRHIYRILIM
MHOK6CTBOM E BKIajuiBaeTca B Kpyr O,
Taxum o6pasoM, ¢ BepoaTHooThi0 1

SUp[V () — P (4)]| = sup [ v(d) — P ()]

Rance, snemeHTapERM mocTpoeHmmeM MoKHO 10Ka3aTh,
9T0 [0 BANAKHOMY & >> () TA BCAKOTO BROYKIOro MHOMKECTRA
a3 S* MOMEO HANTIC BIOKEHEH B Hero I ofBeMiomumi ero
k-CTOpOREH® MHOTOYTOILHEKE, TAK uTO WX Mepa OTImIaeTCH
me Goxee weM Ha e, mpmaem umcio k MoykEO aadEKCEpoOBATE
IR fANAOTO €.
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CaieroBaTesbHO, BHIONHERE YCIOBHAA TEOPEeMB HACTOR-
mere maparpada, TAK Kak QA cmcTeM S,, S, cocroAmEX
3 BHIOYKIKX MHOTOYyFONBOMKOB ¢ (HKCHPOBAHHELM TWHCIOM
CTOPOE, DABEOMEpHAs CXO[AMOCTb YCTAHOBIEHA (IpHMEp 5
§ 8 raasm X).

3umaunT, paBHOMEDHAR CXOZEMOCTH HMBET MecTO IPE
HCCAAYyeMOM pacnpefelleHMA M A IpOA3BONBHBIX BBHIOYK-
JIHX MHOKECTB.

OrMeriM, YTO BO BCOX PACCMOTPEHEHX DAaHes NPEMEpax
TenpepHBHOE pacmpefeierde S0 Hambonee mebrarompuat-
HHIM, & B JJAHHOM CJIyd9ae CHTyamus ofpaTHaf.

Iaaea XI1

OUEHKEH PABHOMEPHOI'O
OTHOCHTEABHOTO ¥ EAOH BHHA
TACTOT OT BEPOATHOCTEH
B BEJACCE COBEITHIH

§ 1. O pasnomeprOM oTHOCHTENRHOM YRIOBEHHR

ITonygcrnsie B raave X omemxn CKOPOCTH PaBHOMePHOH
CXOIMMOCTH B feHCTBRTENBHOCTH OKARKBAKTCA 3aBHIMEHNE-
ME. 310 CBAIANO ¢ TeM, 4T LPHIIIOCH OATH HA 2aBHIe-
HI® ONeHOK Bo Rabesianme dpesmepmOh TPOMOSIKOCTH
CaMUX ONeHOK X TOXHEIeCKNX CIOKHOCTH mpw mx Bu-
vore. Ho B eme Goxsmeit crememm sro mrsamo TeM, 41O,
JHeNad NONYIUTH OOMUE PesyILTAT, NPUIIIOCH OPREHTHPO-
BaThCAd Ha HaMXyAIBEE cxywail (¢ TOYKH speHEa onemmBae-
Moil BEJWWHHEI) O TeM mapaMeTpam, KoTope me BXOAAT
ABHO B OIEHKY.

TACTHOCTH, IJIA TOTO 4ToOLI YIORHTECA B BajaHAoe
ABCONIOTHOS  yXHEOHEHEE HACTOTH OT BEPOATHOCTH M He-
KOTOpOro colhitEa A, TpugeTca B3ATL Gombmylo BrfopRY,
8cIM BepoATHOCTH A 6nMsra K /5, u Menbiylo mpm P (A4),
Gauskom k 0 wnz 1. B camonm nene, mua P (4) = 0,5 u go-
OycTAMoro yxxonenwa B 1% (r.e. v (4) = P (4) = 0,01)
BeoGxomumo ~ 10* moxa3sos, Torma kax apr P {4) = 0,01
M TOM ¥e JOUYCTUMOM YKJIOHEHEM ROCTATORHA FMMHA BHI-
Gopxru ~ 100 — 200. Ecanm ke HEO0XOHMO IONYYHTE OljeH-
Iy cBepxy, He sasucamylo or P (4), 1o npExoamTca opmen-
THPOBATECA Ha HAHXYAWEE cxydadt, 1.e. P (4) = 0,5.

B mamem goxasatexncrse Toxe daxTmuscxu weobXogmmo
GLUTO OpHEHTHDOBATECA HA TOT cnydalf, Korma BeposTHOCTH
P (A} Beex cobbiruit Gumsxu x Y,

Boofme masectHo, wro musn dEKcHposanmoro coburrus A
OTKIOHEHES TACTOTH 0T BEPOATHOCTE HMEET TOPAAOK €, €CIR
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CPEeFREKBANPATHIAOE YKJIOHENWE ¢ TACTOTH HMEET HOPAOK
e. B crow owepens

o=V FAA—F@):

T. &, TP QMKCHPOBAHAOM | OTKIOHEHH® IPONOPUEOHAIBHO
VPT—Ppy.

Tloaromy ecrectsenno Gbiio G5 B paBROMEPHO® YKJIOHe-
HIe M3MEDPATH B OTHOCHTeNBHLX EAMNANAX, T.e. moTpefo-
BATE, YTOOH

v (A) — P (A)

VPUHA—P ) [t

sup

A

Opnakxo Takoro pojga ONEHKY IPH DAa3yMHEX Opemo-
JIOPKeHHAX YHAETCA NOAYIRTH TOINEBKO AJA PaBHOMEPHOTO
VKAORGHHS 9ACTOT B JRYX TOCAEAYIOMHUX UOAyBHOOpKax,
HOPMHPOBAHHOTO K 3MHHPI?[‘IQCKOﬁ OIeHKe BEJHATUHL!
V' P(4) (1 = P (4)) no seeit sbopxe. A mMexHO, B CleRy-
fomeM maparpade GymerT BrBegeHa omeHKa:

P( sup S L)t sl )] I— >3)<

des ]/(v(A) +ar){t—vt+ 3r)

ol

<4mS(2e T,

e v’ (4) m v"' (4) — wacrorul Brmagenus cobutua 4 co-
OTBETCTREHHO HA IePBOi H BTOPol moxyssiGoprax, a ¥{d) =
:M— 9acToTa BHOameHEH! A Ha DOMHOE BB
Gopre.

TIpu atom pmocTuraercst ompepesieHNoe «paBHOUPABHe CO-
Guruit kaacca S. Yo e KacaeTcs paBHOMEDPHONO OTHOCH-
TeJbUOre YHKIOHEHMA YaCTOT OT BepOHTHOCTEﬁ, T0 3jleCh
YRAGTCA IONYUNTH OJHOCTOPOHHIOI OHEHKY:

_
P{ sup %_"—"‘>>e}<16m5(zz)e PR
425 VP

Hopsupyomuit genntens VP (4) npa mamwix P (4)
Gumsok k Bermamze V' P (4) (1 — P (A)). L

§ 2. VRIOHEHHME 9YACTOT B JBYX HONVBHEBOPKAX 268

Ora onenxa CYMECTEEHHO OTIHYACTCA 0T MOTYYGHEHX B
ruzasax X @ XI Toasko npm mamsx P (A), xorma V' P 4y

<€ 1. B 1o e BpeMa mpm oYenp MaIHX P(A4) < e® omenka
TPHBHANBHA, TAK KaK IPH STOM BCerka

P(;/i L

Cnpabepamea 1 _CHMMOTDHYHAA OJIOCTODOHHAR OLEHEKA,
paGoraiomas npz P (A), Gnmsrmx k eHHALE;

or

—PA 44 5 —
P{ﬁgg Vi—P(@A) >E}<16m @he .

B rnase V 6mit0 moxasamo, wro SN OPEMOHEHHR B Teo-
prA 0fY9eHNA CYIECTBOHAH UMERHO OAHOCTOPOHHH® OTHO-
CHTE/NBHEI® OMEHKM YKIOHEHWA aCTOT OT BeDOATHOCTEH.

§ 2. Onenka paBROMEPHOTO OTROCHTEISHOTO YRAOHEeHHA
UACTOT B ABYX noayBHIGOpRax

CxeMa RHBOTA ONEHOK OTHOCHTSNLHOTO YKIONEHWA Tac-
TOT COGHTHE OT NX BODOATHOCTEl 0CTACTCA TOM Ke, ITO W B
raase X: Ho remeps cmasara momywum omenxy ormocmrens-
HOTO YKIOHONHA B [BYX HOIYBHOOpKAX, a 3aTeM IpEMeHHM
ee JUIA ONeHKE MAKCHMATBHOTO IO KJIACCY OTHOCHTEIBHOIO
YRJIOHEHHESA JacTOTH OT BepPOATHOCTH.

Teopema 12.1. HDycmb sadana cucmena cobomusi S u ee
Pynkyus poema mS(l). B cepuu nesasucumwr ucnumanui

NOAYNCHA SWOOPKG By, . . ., Ty U dan Kawcdozo cobwmus A
nrodcuumary uwacmomsl v’ (A) swnadenus smozo cobwmus e
noayaubopke . ..., z;, v’ (d) ewnadenus cobwmus A ¢
noayewbopke  Tpy, . . ., Ty U v(A)_—.LMM au-
nadenus smozo cobwmus Ha eceli ewbopre Tys o v ey Tape
Crpasedavea oyenxa:
P sup lv’(f:)—V”(A)f - >e|<

AeS

<V e fi—vens o)

of

<4mS2he T, (12.2)
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HDoxasarexsctso. Touno Tak e Kak ipE KOKa-
saTenbcTBe TeopeMul 10.2, CBeheM feN0 K PACCMOTPERHID
OTHOCHTEIBHOTO VKJIOHGHHA 9Y2CTOT [WIA OHOTO $UKCHDPO-
BAHHOTO COGBITEA. .

O6osmazum gepes Ra (zp, - . -, 23) = Ra (z*) semmamny
1V (A) — v (4}

1 1
1/(v(A>+g)(1 V) + ap
To[‘uﬂ QHEHH.HEBMBH BEPOATHOCTE DaBHA

= olsup| Ra @) —eflap ),

=3t

e
1 mpm z>0,

) = { 0 uwprn <0,

Paccmorpum 0nATH BCEBOSMOMKEMe LePeCTAnOBKU T; mocie-

TOBRTENBHOCTH Iy, . . ., Ty TOTAA
. @nt

= aly _ o) —

P (zmé Xe[j:}é|m (Ta®) — s]] 4P (2%
1 (@n!
=\ 2y ol "
S(Zl)l é supf| Ra (Ta¥) —e[4P (). (123)
I[auee HCCHeyeTCA ﬂOJ_'(HHTEl'p&ﬂI:HO'; BHPaMeHne.

Temeps, Tak Kax BHGOpPKa (GEKCADOBAHA, MOMKHO BMecTo S
paccMaTpEBaTh KOHETHYIO CHoTeMY S, Kyma BXOOAT o
O/THOMY TPEeJCTABHTENI0 M3 KAMJAOLQ Klacca BKBHBAJIEHTHO-
cre. Taxam ofpasom, '

!
1
= 0| Ry (T:2?) — 6 ]dP (22
@y 2 S 01 Ba Tty — 4P @) <
- Lo
<> ) 0| Ra (Teatt) — z[} B(12.4)
& {(27)1 frt e
Bupamenne B QUTYPHMX cxo0KaX M ecThb BePOATHOCTE
YKIOHEHHA HacToT B JABYX MoxyBHGODKax juA QmKCEpo-
BaRHOFO COGMTHA A ;A RAEHOIO COCTaBA HOMHOE BHGOpKH,

§ 2. VKIOBEHHE ACTOT B ABYX UONYBHEOPKAX  27f

Ono pasno
k. olk
r=3 Cm Coiom
T e
[ 2

T m — wucio BHuafenmi cofurEit 4 B monHol BEGopke,
a k — Wicno BMmafeEus cobwTmi B mepBoi MOLYBHGOPKe.
Olio mpoGeraer snaueniy, yRobieraopaiomye Sepasencraan:

max (0, m — 1) < k < min (m, o,

VER T 5

OBoananum wepes § pesmumy

VI FDRI= D).

Temeps MOXMHO BOCIONB3OBATHCHK mepasenctsom (I1.5), Bu-
BeJeUHEIM B OPAIOKeNUY K INaBs X:

—(rnEr—1)
P <2exp [ i=n]
Hogcrapasa crofa smawerme 8, moxygAM,
r e (l41) 41
<oomp [ ERm e T =

(OmMeTmM, W70 BTa OHenKa CIA00 SARMCHT OT 7, U0 W 08
HAYaer (PaBHONPABHE» COGHITHI).

HpaBan 2acTh HEPABeHCTRA, AocTHraer MaKCHMyMa opa
m =0 wm m = 2. Iosromy

_pity |
T2 —8 tim,
oreypa mpr 0.<C & < 1, yunTsBas, 4ro Beerma I' << 1,
e
T<l4e %,
Bosepamascs Temeps k (12.4), Tonydaem
oo o

“Aés {WE‘ O] Ra (T) — o} 485 1y, 1) 07 7
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Ilepexoma x (12.2), momywaem uckomylo  omeEry. Teopema
MoKasaHa.|
Bauenarnne.” Touno max ace MomcHO ROAYHUMD OYEHKY
. " -l
P{ sup LA v ()] >e}<4ms(2l)e T, (12.5)
Aes

1
vl + g7

Orsisize coctont AMME B ToM, uT0 Tenepe

e

d=e 2

Moncrapass oty meamanmy » (I 5), monyuaem
— (@41 & (m 1)
r<2“"[<m+1>(21—m+u( F 1)]-

-~ el +1) 141
zexP[ TE~min t @ —m¥1) ] .

Hepsan wacts mepameEcTBa mocTHTAeT MaKCHMyMa npE
m = 0, oTkyna

SLELh) L 41
T 2exp [_ TR +zz+_1]

#, paxce, mpr 0< s < {, ywrmsan, o ncerpa I' <1
_u
T<C4e ¢,

Manee, mosropra paccympenna TeopeMnt 12.1, mosygaem
Tpe6yeMyn onemxy.

§ 3. Onenra paBEOMEPHOTO OTROCHTENBHOIO yRIOHeIn K
TAacTOT OT BeposTHOCTelk

liepexon o1 oHEHOK OTHOCHTENbHONO VRIOHEHUR TacTOT
B IBYX DONYBHEODKAX K OTHOCHTONBHOMY YKTORGRHIO Wac-
TOT OT_BEPOATHOCTEH Beferca mo Tol e cXeMo, uTO W mpm
AOKAZATOILCTBE OCHOBHON nemmm § 5 raaem X. Tpyamocts
B/6CH _COCTOHT B TOM, YT0 HOPMRPYIOIE® AeNETONH }/P (4)
sYv@A (I =~ (A)) MOTyT CHIBHO OTENATECA IPE MaTHX
P (A) pnn emamxymmero» cobmrEs B Kiacce. Ioaromy Bu-
BOAHTCA JIAMDL OJHOCTOPOHHAA ONEHKa, KOTOPad, KaK yike
YKA3HBANOCH, (GAKTHIOCKHE KACAOTCH TONBKO COOHTHIE, Be-

§ 3. VKIOHEHAE YACTOT OT BEPOATHOCTER 213

posTHOCTS KoTOopHX Goxnwe & (mpm P (A) < e omeExa
TPHBHAJBHA). s

Teopema 12,2, Hyemo S — cucmena cobumuis A, m3 () —
Pynxyus pocma cucmemw S\zy, ..., ¥ — enbopka, no-
AYUEHHAR 8 CEPUL HEIAGUCUMBE UCRBMANUE C HEUIHEHHBK
pacnpedeseruen. Tozda cnpasedauda oOHOCMODOHHAR OYECHKA

o
P =4 SOle T

P { qup —m "L > e < A6mS (2l e 4.

Ass VP )

Joxasarexncrso. Ofosmazam wepes @, cofm-

THE, BePOATHOCT KOTOPOTO HaM IPEHCTOHT ONSHHTD:

- P(A)— v (A} E}
@ ‘{ BVE@
Hpeguonoxum Teneps, aro BHGOpKa IpojoMxeHa xo 2/, @

ofoamazaM gepes (), COOHITHe, BEPOATHOCTH KOTOPOrO ONe-
Hema B mpemuymeM maparpade (12.5):

_ v (4) —vi4) |
Qs = 32,7__]_>e].
V v+

Iloka)keM, 9TO HPH ONpeXeqeHAHX HPOINONOMERHAX H3 Q)
crenyer Q. Jomycrmm, uto coburme Q) UPOHAOUINO. Ito
SHAYAT, UT0 CYMecTBYeT Takos A* & S, wro Ha mepsoil mo-
xysnGopre

(12.6)

P4 —v (4) >V P
Tockoasry v (A*) > 0, 10 orcioga cxenyer, 110
P(A*) > €.
Romycram Temeps, ro ma Bropofi moaysmGopke dacrora
BNDafeRHs co6WTAA A* 1PeB3OILTA BEPOATHOCTH, T. 6.
V(4% > P (4%). (12.7

Ipamem eme, aro ! >:T . IIpu arEx yemoBmAX 06A3aT6Mb-

HO BHuOAEASTCH COGHITHE] Qg
JeficTBRTONbHO, OHEHEM BEIHIEHY

VAN =AY ] o VA v )

Viaresw Y ourear

(12.8)

=
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OpR YeAOBEAX
v (4%) < P (4%) — eV P (4%),
Vv (A*) > P (A%); P (4%) > e

Hna sroro HalimeMm MEHEMYM QYRKNAR

r—-y

Vatyte
B obmacrn O << a<C 2 <C1, 0<<y<h ¢>0. Hueem

1 3 3

TEtgyte -7
e e S g )
o @ty+a™ B @t+y+a™

caenoparentuo, 7T JIOCTHIAeT MHEMMYMa B NOLYCTEMOHE of-
JacTA IpE T = a, § = b.

TlosTomy Bexumduna 1 Gymer oneHena camay, ocam B {12.8)
v' (A*) samennts Ha P (A*) — eV P (A7), a v’ (4) same-
unrs Ha P (4*). Taxkmm obpasom

VI

V oepay—e VP{T) +

n>

Manee, mockonsry P {A*) >¢&*ml > :T J IMeeM

5 V2P (1)
> e =
YV IP (A —e &
Taxum 06pasoM, UpH BHIOTHGHREN (), a TaKKe YCJIOBMI
i 1

PAYy<v' (4¥) m 1> = BHIOIHACTCA B Q.

Samermy, gasiee, 4To BTopas lodysHOOpKa BEIGEpaeTcs
HeBaBRCHMO OT NepBoft M, Kak W3BECTHO, MPH l>F%§i wac-

.
TOTA BHIACHAA cOOuTUA 4 ¢ BeposaTdocTsw, Soxsmeit 0,25,
npeumaer P (A4).

Tlosrosty cofbitue (12.7) Bunonnsercs npu yceaosar Q, ¢

" 4
BepoATHOCTRIO, Goabmell /,, eciw TolbKG l>a_2' Buauur,

¥ cofsitne Qp BHIOINAETCA NPM DTUX YCAOBMAX C BOPOAT-
HoeTB, foanluei /4.

§ 3. VRIOHEHUE HACTOT OT BEPOATHOGTER 215

4
Urax, opu l>—5,~ BHIIONHAETCA HEPaBEHCTBO

P(Q)> -1 P (0.

Ho Beposmsocrs cofbrma (), omemema pupamenmem (12.5).

Takem ofpasom,
=

Q) <16ms(2he *
4 4
npul>F. Ho opu lgg OUeHKA TPHBHANBHA, TAK KakK
P (Q,) Bcerna ne mpesocxognr 1. Teopema pokasana.

B saranwenne npmsemem mpocreiimEl mpuMep, nmokasu-
BaONNA TPABMEIAAIEHYI OJIHOCTOPOHEOCTh ONEHOK BH[A
(12.1).

Tlyers x — wmrepsan (0, 1) u na HeM 3agano paBHEOMep-
Hoe pacipegenenne. CucreMa .S COCTONT H3 BCEBOZMOMKMEIX
MAOMCCTB A, Kaskpoc W3 KOTOPHX eCTh MnTepBai {a, b) Ta-
xoit, uro 0 < @ < b < 1; upn 310M HycTH Mepa RUMOTO
13 A Gonvure nyiisn. Iloxaskes, 9To HepaBeHCTEO

. 1va— P4l
acs VP,

He BHIOANACTCA KM ODHE KaKoM [ >> 0 m uu npn xarom & > 0.

JHejfictBuTeaso, nyers z, , . . . ,&; — Brfopra. PaccMor-
puy mATepRAN A* = (2; — 8, £; + 8) mpu 6 > 0. Yactora
v (A*) He Meubmie 1/{, BEPOATHOCTD IPH KOCTATOIHO MAJEIX

8 > 0 paBma

e

P (A% = 25.
Teneps npm

T
0<8< [
ooXyHaeM
v (4% —P(AH > e VP (A%,

B 70 sxe spema B raase X 610 MOKA3aHO, UTO PaBHOMeEp-~
HaA CXOJAMOCTh' K HYNI0 HEHOPMHDOBAHHEIX YHIOHeHHH
mméer Mecro. B cmiy reopemnt 12.2 cxogmMocTs K HYMIO
OMNOCTODOHEEX HOPMHDOBAHHMX YRJIOHGHAH B TOM HpH-
Mepe TaKme HMeeT MeCTo.
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OTPAMEHEHHE TEOPHHA

PABHOMEPHOR CXO0JHMOCTH
E METOTAM MHHAMHASAODAH
SMITHPHIECKOTO PACKA

§ 1. Onenxa mocrarounoif aamubI oGygaromei
NOC/IENOBATENBHOCTH B 33a9aX O0yYemiA Pacmo3aEABAHMIO

1. B raase X 6ruto moxasamo, 4To smadenna pucka B (o)
B TOYKaX WCTUHHOTO H IMIHPATECKOr0 MAHUMYMOB 3aBeJOMO
oTangalTcA He Gojlee Y6M Ma €, eCIU BHIUONHGHO YCLOBHe

sup| R (%) — Roen (0) | < -5 -
asQ

Janee 6hmo mokasamo, 9To B 3ajavax PacHO3HABAHHA 06-
pasoB ¢ yarnouwedt urpada

0 mpr w=F,

lI)(“)’F>:{1upnoo:,ﬁF

9TO YCJOBMe nepexofuT B Clegyromee:
.
sup v (T) — P(T)| < 5,
asQ

rae Tq — cofimrme {{0, 2): F(z, @) % o), F{z, «) —
pelmaromee NpaBHJIC ¢ HapaMeTpOM &, O — MIIO}KECTBO HO-
OYCTHMMX 3HATeHUH mapaMmerpa o.

Taxmm ofpasoM, npofaeMa ONCHKHE 6.IH30CTH HCTHHEO
ONTUMANBHOTO ¥ SMUIMPHYECKH ONTUMANLHOTO Delaomero
OpaBuila HeNOCPENCTBEHHO CBOEHTCA K HCCAEKOBARHOM B
UPeANAYINMX FAsBax upobieMe panHOMEPHON CXONAMOCTH
TACTOT K BEPOATHOCTAM 1O KIacey COGHTHE.

1. OUEHKA JUIMHEI OBYYAOMEY MOCIEZOBATENBHOCTE 277
OGosmaumM, Kax I pamee, Yepes o, BHAUCHWE IapaMeTpa,
MOCTABXANMET0 MHHEMYM (YRAKIHE)
R@) = {®@0—F(z,0) dPje, o),

2 [epes a* gHAYeHNMe mapaMeTpa, OPH KOTODPOM JOCTATAaeTCH
MEEBMYM QYHERIAR

1
Roua () = = 3} D (0, — F (@, o),

i=1

THe @1, Ty, - « - 0}, £; — 06YIARMAN MOCHEKOBATCABHOCTE.
Torpa pa ocmopanmm $opuyan (10.19) monyaaem
i1

P{R(@)— R(og) >e} < BmS@2he 18 ,  (13.1)
rpe mS (I) — Gynxuus pocra kaacca coBMruit Bhpa
o= {{w, 2): 0 = F (z, o).

B oaroft $opmyre ¢ymkmma pocra Geperca mua cobumi,
3afaHERHX B HOPOCTPAHCTBE HAD @, Z.
Paccmorpmm umcio pasimuEmX pasGmeEnmil  BHGOpKH

Ty, .. Ty HA KNACCH ¢ HOMON(FI0 PEMAKINEX NPABIIL
F (2, o). OGosmasmm a10 THCTO
Nz, .. x).

WnnmMu enoBamu, GyseM CHETaTh ABA pemaloluX mpa-
suna F (2, ;) m F (z, @,) 9KBHBAICHTHHME OTHOCHTEIBHO

BHOODKA %, . . ., Ty, ecnm jus Beex 2y (1 < i< 8
Flay, o) = F (2, @) (13:2)
Torga wmexo N (z), ..., z;} paBRO THCIY KIaCCOB BKBI-

BAAGHTHOCTH, Ha KOTODHe panﬁunae’rcx MHOKCCTBO pemar-
MEX HPaBWI HTEM OTHOIIEHHEEM.

C mpyrofi cTOpoHHI, IBAa MHOM@CTBA To,m Ty, B cOOTBET-
CTBHH C COIJalDGHHEM FIaBLl X, CUMTaeM JHBHEBAJCHTHHMHI

OTHOCHTENBHO BHOGODKM , &y, « - +, O, ¥j, 6CHH LI BCeX
1<ig!

oy F (@, a)l ~ log # F (2, @), (13:9)
mpuaer  AS(z;, wy, ..., %, ©)) eCTH UHCAO KIACCOB

axBuBatenTHOCTH. O9eBHHO, uTO (13.3) enenyerua.(13.2),.a
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B CIyTae, KOrjia @ # F upuEmMaloT HCEro ABa 3Hauenus O u
1, m coornomenue (13.2) cienyer ma (13.3). IosToiy

AS(zy, oy - En @) KN (23, 00 7)),
mS () < max N (zy, .. ., z)
L%y

L

Coorsercteenno ma" (13.1) caexyer, aro
oi-1)

P{R(0") — R(2o) >} <6 max N (zy, ..., z) e B . (13.4)
Faveans Xp

toeen

Paccmorpum Gotee monpoSumo mEXoTOMEmUcCKEE CIydait,
KOTAA DacHmosHalOTCA ABa Knacca. Ipm aToM kak o, Tak m
$yarmua F moryr npEREMaTH Bcero nsa szawemma: O u 1.

Ilyers cuerema S’ cocTour W3 cOBHTHI

A= {z:F(z, o) =1}

npu BeesoaMomENX o = Q.

Torpa. oweBmaHo, dro 4mciIo pasbmennii smbopKE Zy, . . .
..y £7HA KITACCH ¢ NOMOHBI0 peliamiux pasma ¥ (z, o) pas-
HO umeay moABHGOpOK, HEAyNEpyemux S’ Ha i, . . .,
T. 6.

N(zy .. ,z)=A4A(z; ..., %)

Kpome tore, Kak ykasaHO BHINe, B ZUXOTOMEIECKOM CILy-
wae coordomenns (13.2) m (13.3) pasmocuasus. IlosTomy
AS(zy, 0. wwy @) =N(ry, .. 2)=

= A%z, ),
ms (I)=m=(i)
H COOTBETCTBEHHO
iy
P{R (a*) — R{a) >e}<<bmS (e 1 ,
rae m% (I} — GyHKunA pocTa HiA cucTeMH S’ cobmTHH BExa
{z: F (z, 0} = 1}.
2. Orpammuupanck, fanee, CIyJaeM JAXOTOMHH, ONEEAM

pamEy o0ygalomell LOCACNOBATENBROCTH, NOCTATOUHYI0 MR
TOr0, 9T00M pelmamines IPaBuwio, BHOPAHH0E IPOABBONEHLEN

4 1, OLBHKA JUIAHH .OBYYAOUE{ NOCAELOBATEJLHOCTH 279

anropaT™MoM o6yYEHHA PACCMATDPUBAEGMOrO THOA, OTIHYAIOCH
0T ONTHMaTbLOre He Gollee deM Ha £, C BEPOATHOCTHIO Gonb-
meit, 9em 1 — 1. Jna aroro, B coorBercrsmm ¢ (13.1), moc-
TaTOUEO HOUGKATEH
i Ce)
n>6mS2lh)e 16

H PASPEINATE 2T0 HEPABEHCTBO OTHOCHTENBHO I.

Honycram, wro mS (1) 5= 2/, m nycTs n — TaKoe wHCIoO,
aro mS (n) = 27, a mS {n + 1) << 2™'; Torma, B COOTEET-
cTRER ¢ BamevaumeM 1 k reopeme 10.4,

”
mS () < 1,54
Bam, samensn nl mo gopmyne Crapannara,
ms(l)<1,5(%)"e".

3pech n - 5T0 MAKCHMAJNBHAH JIHHA LOCICOBATENh-
HOCTH, KOTOPYI0 MOMHO PasbuTh BCEMH BOBMOMKHMIMM CIO~
cofaMH ¢ DOMONBI0 pemaKIniX mpasEa u3 Q.

PaspermaM OTHOCHTENbHO [ HEPAaBEHCTBO

e
1> 9 (2 e
Jlorapugmapyem:

20 21 —1
In g>nln(")+n L= (13.5)

OBosragum

Torma

&

Tor t % Shzr+i—z anZ

B COOTBETCTREHHO

z—Inz>1
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Pagpemuy 5T0 HeDaBEHCTBO OTHOCHTENBHO T. YUHTHBAA, 10

Inz<C05z,
noxyqaeM

In
z>»>2{1—

OTRYRA

B 1y w2, 436

fwer = - \1 = ——F—— 32

J7a OmeHKa, OJEAKO, BaBHIUNEHA.

Bonee T0uHYy0 OHeHKY LNOXYINM H3 CIXYIOUEX C006-
paxesmii,

Hycrs o6ygenue npoBeeHo Ha HOCAEOBATEBEOCTH IEHH
1, a saTeM YCTDOEH 9K3aMeH HA NOCIEOBATeNBROCTH TaKoh
e aaEnr. OneAwM BEDOATHOCTE TOTO, YTO YAcTOTAa OMEGOR
Ha oyueHEA B Ha 3K3aMeHe GyfeT OTAHYATbCA Golles YoM Ha
€ [JIA pemaninero NpaBmIa, BHODPAHHEOTO NPOMBBONBHEM
ANTOPHTMOM, B3 KIacca Q 1o ofyJaromes 10cTe0BaTONLROCTH.
Jra BepOATHOCTh BO BCAKOM Cy7ae MOHBIIE, TeM

P{sup {v(d; @y @) — V(4 Tuy, ..o @) | >e)
AsS

e A — coburme Baga {® #= F (2, a)}.
Ho min sroit BeJNYEEL ONEHKa DONyYeHa IpPH BHBOKE
reo pemn 10.2:

P {up ' (4) = ¥ (4) | > o) < 3m8 (270,

Orciona, amanormamo BaBopy (13.6), monysaem, wro mam
Toro, 4roftt ¢ BepoaTHOCTEO, Gonpmeit 1 — 1, wacToTa omm-
Gox Ha Martepmaie ofyJeHMA W HA JK3aMeHe OTIHYANACH
MeHbIIe oM Ha €, JOCTATOYHO, TOGH
et

(In o= — —

2n 75 2 et
1 In

=) n z

. {3

Ioor =

e — MaKCEMaJBHAajA] JABHA  [OCIeN0BATENbHOCTH
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Zy, ... T, TaKOH, UTO 66 MOXKHO DasBUTH BCOMH BOIMON-
HEIME ¢IHOCO0aME ¢ TOMOIBI0 IDPABEJI H3 Q

Qe OmEHKH 3ABECAT TOIBKO OT CBOMCTB Kiacca pellaim-
THX @yﬂ'}(nﬂﬁ W HHKAaK He CBABAHH ¢ paclupefe]eHnsM Be-
POATHOCTE: Ha MHOMecTBe map &, . Tpefyerca nmms,
9To6H CHTYANMHM BOIEMKANH HE3ABMCEMO W ¢ HEMBMOHEBIM
pacnpegesenseM. [lonyamM eme onemKy pmiA safawd o6y-
TeHHA DACHOZHABAEMIO B JIeTOPMUHEDOBAHHON TOCTAH .
B orom Ciiyiae CpeAEf DemAMIIAX IpABLI 3aBEfOMO  €CTh
npasmno, ofecmeTrpalmee GeaommboYmOe DACHOIEABAHHS.
AnropuTM, MEHEMESHDYIOEH SMUOApEIeCKHH DHCE, BbGe-
per pemaplmee IpaBHNO0, KOTOPOS BCO 0fydamwmyn mocie-
NOBATENBHOCT Kaaccndunupyer GesommGouno. OmeHmM Be-
poarrocts P (e, 1) Toro, 4ro pemaromes npasmao, BRGpan-
HOe TAKEM 4JTODATMOM Lo ofyTaiomell HOCHELOBATENBROCTH
naEER [, cgenaer Gomee el ommGok Ha 9HBaMeHe IIHHBE .
Ouesmpno, 9ro BepoATHOCTS P (g, I} He mPeBOCXOART

Plup(dizy, .. z) =0 w0 diany .0 2a) > 6}

T. 8. BEDOATHOCTEL Toro, 4T0 Haliierca cofntie 4 BEEa
(z 0: F (z, @) =+ o}

Taxoe, ITO TACTOTA ero BHIAKCHHA Ha HepBO¥ mOMyBHGODKe
pasga 0, a YacToTa BHIAJEHHA HA BTOPOH MOXYPHGOPKe mpe-
Brwaer e. Jlna ‘ofHoro cobwTuA A BepOATEOCTB TOTO, Wro

v (4)==0, a v"(4)>>s, pasma
Chim _ Gl—m)..l—m+1)
Pafel) ¢, T m@-D.4FD
eCHM 9MCHAO M BAEeMeHTOB A B Buﬁopke Z1y +evy Ty OPEBOC-—

Xopur el, W Hyl0 B UPOTHBHOM CAydae.
TosToMy Bo BCEX cAywasx

Paeh<[t—4) <¢

B ofmeM cnydae, kak B UDH [OXazaTeNbeTBe YCIOBHIL
PaBHOMEPHOH CXOAHMOCTH, JOCTATOYHO YHeCTH' KOHEUHOS
guco cobmTRi A, pasnmHIEMBIX. Ha BHOOPKE Zy, . ..,y
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oaromy
el

P (e, ) < mS (20) (1 —_g_)'<m8(21)e’ T

Opars-rarn awaixormano BeBoxy (13.6), momywaem, uro
amEa ofyIammed NOCNEAOBATEALHOCTH, ROCTATOTHAR I
Toro, wrobet c¢¥meposrmocThio 1 — M dacrora owmnGok Ha
DK3aMEHe TAKOH JKe [/MHAEI Me DpeSHIIaia e, PanHa

Inoer = 4%(1 —In%—ln%) .
THe n OLpefiefeTCs, KAK M DaHbIle, KaK MAKCHMANBHAS
[JNEA TOCHEOBATENBROCTH, KOTOPYK eIe MOMHO pasGETh
BCOMA BOBMOMHMME CHOCOGAMH ¢ MOMON[BI TPaBEa u3 Q.

JTa BeTMIMHA ABJIACTCA XAPAKTEPHCTHIECKOM ., Bes omeakn
OpE PEKCHPOBANEEX & I 1) ABIAITCH NHHEHHEIME Gynrnua-
Mu n. B pame chiygae oxasmBaercs, wTo ¢ BEPOATHOCTHIO |
AS(zy,...,x)=m8 (). B orom cmyvae, paccymman
AHANOTMIHO JOKA3ATENCTBY HeoOXOMMOCTH B Teopeme
11.1, MoHO mOKaBaTh, UTO C BEPOATHOCTBIO, GAHSKOE K
e[IMRANe, MAKCHMANBHOS MO KAacCy S YHIOHeHme WaCTOT B
ABYX CIeAYIIHEX APYT 3a KPYroM HOXYBHGOPKAX KIEHEH ]
ne Mersme n/2] upw 2] > n a1 pasao 1 upu 2] << n. osromy
663 NMONONHUTONSHEX IPELNOAOMEHHH HeNbAy MOXYTATE
ONeHKY JNywmylo, GeM

1 P
oot = 5

3. BucEmM, maxomem, demy papma Qymxmms S (1)
nnA mamboniee WACTO HCOOMBAYMHX KI&CCOR  pemAlOMux
GyERImE, .

Jlanefinge pelnarnue IPaBEIA B CIYYae KBYX KAACCOB
(cnyuait Gonbmero Ymeaa KIAccoB CBOXETCH K TOCXBAORA-
TEeNLHOH RUXOTOMHH) HMEIOT BEA: '

z orHocmTea k I wmacey, ecnm (z, @) > ¢,
z otEocmTeR Ko I1 KRaccy, ecan (z, ) << c.

8neck n-MepHHE DEKTOp @ W KOHCTARHTA ¢ ABIAITCA Ha-
paMeTpaMu KIacca pPemalomux GYEKEH.
Hac mmtepecyer Qymxmma mS (D) nua cmcremnt coGerTmit

BUME
((z, ) > c).
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Han cayvas ¢ = (0 yaxoua mS () 6vuia RaligeHa B
upumepe 3 § 3 rmanst X. Ona pabma
i

n_1 @1yt
mS () =2 )\ Cioy < =
i=p

TAe n — DasMePHOCTh IPOCTPABCTBA.

Ciryuail DPOHBBONBEOTO ¢ CRONUTCA K MPeJEYIIEMY Iy-
TeM BBeJeHMA “NONOJHATENBHOH KOOD/AMHATH, LpPHYEM pa3-
MOPHOCTD YBONHUEBAeTCA Ha exmAmyy. Taxmu ofpasom, gus
JMEHEHHLX pelaomux OpaBmi

="
ms <3,

e n — Pa3MCPHEOCTE NPOCTPAHCTBA. . .

Orciona clegyer, 9To B - OUEHKAX AIEHH  ofydamimeid
IOCTeOBATENBHOCTH, NOIYISHHHX B LPEAHAYIEM NYHKTe
JNA AEHeHRHIX pewalmHX OpaBHd, 7 — 3TO PAsMEPHOCTH
OPOCTPaHCTBA.

JTOMY JKe CAy9al CBOJNATCA AJTOPHTMBL penIalomux
OpaBUI, OCHOBAHEHX Ha NEPeXofe K CHPAMIADIIEMY Ipo-
CTPAaHCTBY M LIOCTPOEHMM B 2TOM HOBOM NPOCTPAHCTBE JIMHE#-
HOro pemanmero unpasmia. CooTBeTCIBYWMZe TpaBmia
HMeloT BHA: °

n
z ormocaten k 1 kaacey, ecmn ) by (@) 3> ¢,
=]

1
z ormocHrest ko 1l Kaacey, ecum 2, P (@) <lc.

3pech nabop pynxunit @, («) PUKCHPOBAH A JAHEOTO KIaC-
C€a pellalONIAX NPaBHA, a DapaMeTpPhl 24[ H ¢ 3a/1al0T KOHKpeT-
HOe pemailiee IPABHIO B KMacce. B aToM ciydae OLEHKH
Te e, YT0 JiA AEBRHMX IpaBmHE, HO 7 — 9TO PasMEPHOCTH
CHPAMIAIIEr0 IPOCTPancTBa (Idcao GymRrmmi ¢y ().
Paccmorpam Gonee CIOKHEIL BHX PEIIAfOIMEro NpaBAAA:

s On (£.8,)) =0,
211, ecmm K (8, @y (2, 8y), 9z (2, 82), o1y P (w, 84)) 0.

ze& 1, ecmm K (85,9, (2, 81,92 (2,02), . -
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dneck ¢pyarmmn K H ¢; PUKCHpORAHL A KIXACC peIia-
MuX UDABHN, a mapamerpw Oy, 0, . .. 0, (cxanapmme mim
BEKTODHHE) 3aJal0T KORKPETHOS pemmaomies mpasuao. Kpo-
Me TOro, OPeAmONOKEM, UT0 (YHKIMHA §; OPEREMAIT JEME
nBa 3mauesma: —1 m +1.

Torpa, ecnu masecTRH yuKmun

mS (1) ana kaacca coburui{y: K (80, ¥y, . o, ya) >0}, . . .,
st (1) AA wiacea cobmIm {z: i (26,) = 1}.
TO BHTepecylIMasn Hac GyRruua mS () omemusaerca

k
ms <] mi' ).

i=p
B wactHOCTH, IYCTh & — m-MepPHHH BEKTOp, a QyHRIHM
@i 1 K — xmuelinsie moporosste PyEknum, T. 6.
i
K = sgn 3\63y;,

m
¥i=i(2) = sgn ) Blc,

i=1
rne 8 m 6] — mactpampaemue mapamerps,
—1 upr 20,
gnz=1 4 mpe z >0,

Torma
mE () D (m, DI D (&, 1),

e
Q(m, =2 Ciy
=1

k
Dk, =2 Ciy.
3

Tlopagox pocra dymrmum mS (I) pasen mk 4- k m, cie-
ROBATE/LHO, B ONEHKAX AIHEH 00YTalomedl mOC/Te[0BaTeLb-
HOCTH, NOAYYeHHHX B HPeABAYINeM IYHKT®, B KauecTBe 7
1A BTOTO CAYUAS MOMHO BIATH

n=mk+ k.

§ 2. CXOUMOCTh K MATEMATHYECKUM OMMUJAHHAM 285

10T KIACC pemaIUMX YHKUEE HCHOLBIYETCA LpH
HacTpoiike MHOTOCJIOHHEIX OOPCENTPOHOB, B MalIHHAX THOA
«Mapeans» 7 Boofme UPE HmOCTPOSHHA KyCOYHO-IHHOHHRIX
POMANOMAX LPABHA.

Bo BCeX pPACCMOTPERHHX CIyIafAX OKAzaloch, 4TO B2
MHCIO 1 B QUEEKAX HDPEJHAYIIEro HYHKTA MOMET 6HTb HPH-
TATO WMCHO HACTDAMBAEMHX MapaMeTpoB KARHOTO ANTOPHT-
Ma ofywcnms pacmosEaBaHHK ofpasoB. Bugmmo, u BooGme,
38 HCKNIOYEHHEM UHATONOTETECKAX CIYIaeB, OTH ONEHKH
CHpaBeJJIEBH JJIA AATOPHATMOB OOYUeHHS pPAaCIO3HABAHUIO
npE n, PABHOM THCAY HACTPAMBAGMEIX UAPAMETPOB.

§ 2. PasHoMepHAA CXOAMMOCTH CPEJHHX
K MaTeMATHUECKHM OMHAAMHAM

1. B ofmem caygae Bompoc ¢ DaBEOMepHOH GaEBOCTH
Pyuxnuil R () & Ry (@) CBORMTCA K PABHOMEPHOI mo mapa-
METPY & CXOAUMOQCTH CPEJHUX K MATEMATHYSCKHM QKAJaHHAM.

B casom peme, $yuxuaa

Ro) = SQ(z,u)dP(z)

6CTh MaTeMATHYeCKoe ouupaEme QyHrmmx unoreps Q (z, a),
TOrfA Kak

t
Roun (@) = % 2 Qlz o)

ecTh cpeiHes apudMermuecKoe 510l caydafHOK BeJHTHHE,
BEYHC/IOHEOB II0 BHGODKe Z; , ... %1

CopMymEpyeM B TOMHEIX TepMHHAX NpobieMy paBHO-
MEePHOH CXOEMOCTH CPOFHAX K MATOMATHICCKHMM OKMEARMAN.

Ilycte # — amementapuOe cofkirme m8 npoctpamctsa X,
P (z) — BepoaTHOCTHAA Mepa B HeM, o, — HeKoTopail abct-
paxTHHIE mapamerp, F (z, &) — Hexoropas QyHKmuA, EBMEpH-
Mas OpH BCeX o OTHOCETeNBHO MePH P (z) B mpocTpancTre X,

Ipegmonommm, 9ro cymecTBYer MaTeMaTHICCKO® OMH-
Aaume dT0H QYHKIOEE OPE BCeX o

Mg) = §F(z, a)dP (3).

Ilycrs, gaiee, aagana DoBTopHAA BuGOpRa X'=z,, ...
« .. ,%; M3 npocrpancTea X, T. e. BubOpKa, HOAYYeHHEAA B
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OOCAe0BATEILHOCTE HE3ABHCEAMHIX HCOEITAaHUHK upy Hed3-
MeHHOM pacnpegenenun. Torga pas Kawmore o mo atol
B[\IﬁOPKE MOEO BHTHCIUTH CpefHee 3HAYRHWE

!

Eenm 661 0 6bu1a DOCTOARKON BenHyRHGE, TO CXOJIEMOCT
cpegHero K MaTEMATAIeCKOMY OKHJAHHI0 OSECHG‘{BBEUIHCI:
61 sakomom Gomvnuax wmeer. Ho ecnm mapamerp o momer
UBMEHATHCA B IpefellaX HOKOTOPOTO MHOMKeCTRA &, To BO3-
HHKAeT BOODOC O PaBHOMEPHOCTH IO LapaMeTpy o OMEHKE
MATeMaTUYeCKOTO OMWIAHEA Cpeumy smavenmem. Todwee,
ofozmasmy wepes P (X!) meponTROCTRYIO Mepy B mpocTpan-
crse muGopox pnuam . Torma pasmoMepHOCTH GumzocTH
CpegAEMX K MaTeMaTHISCKHM OHEAAHEAM MOMeT 6T one-
HeHA BOIUYRHON i

PR, )= P(sug [ M () — Mo (XF, 0} > e),

T. €. BEPOATHOCTHIY TOro, 9T0 MAaKCHMAaNbHOe N0 o YRIOHE-
HuC Cpe}IHQBHﬁOPO‘]HOTO JHAYeHU I OT MATeMaTHIOCKOro
OUJAHAA NpPeB3oHAET €.

Losopar, w10 MMeer Mecro papmomepmas mo mapamerpy
CXOUMOCTB CPefIHEX K MATeMATHICCKEM OMEJAHHAM, eCIH
caydainan pexmsmua sup | M (@) — Mo (X', @) | crpesuron &

ac

HYJI0 COOTBETCTBENHO IO BePOATHOCTA WM HOUTH HABEp-
Hoe Ipm [ — oo,

[pmnogumie Eume MOCTATOYHHE KPUTOPHE TaKoH cXo-
AEMOCTH (33 HCKJOTEHUEM NOCTEANOro) CBOAAT HDH OUpe-
JENeRHEIX YCNOBHAX BONDOC O PaBHOMEDPHOH CXOAMMOCTE
CPEJHHX K MATeMaTHIeCKuM OIKMARHHAM K BCGJ[Q}IOHHHHOIZ
B UPeABYIEX IMABaX MPoGiieMe PaBHOMEPHORE CXOFAMOCTE
9acToT X BEpPOATHOCTAM B HEBKOTOPDOM KJacce COBbITHIA.

Teopema 13.4. Hyome F(z, o) (a e Q) — coneticmen
uamepumnxr Ha X, BYymkyui, npuvem emnoinero yeaosue
0 F(z, @) < a(uucao ane sasucum om « u o). Paccuom-
purm cucmemy S cobwmuil suba

A= {(&F (x5 0)>c)

4R GCCBOSMONCHNT O L C.

§ 2. CXORMMOCTh K MATEMATHYECKEM OMUMIEAHHAM 287

Toeda pasroMephad cTodumocms uacmom K 6eposmHoc-
man no raaccy cobwmuii S ResReMCR JOCIMAMOUHBIM YCA0-
eM 045 pasHoMepHOlL cxo0UMOCIEL CPeHLE K Mamemamuuec-
ruM oxcudarusm. IIpu smor swnoansemcs cogmiuolienie

sup | M (@) — Moy () | << asAuE%[ D (4y—v(4)].

Joxasarteabcrno. [Heficreurcasno, coriacuo
oupenenewmio narterpara JleGera

[
freo>2]
acpes Ay, = S. Toraa

M (09— M ()| << i B} | P () — 9 (i) | <
asup| P(4)— v (4)],
AcS

9eM T JOKABHBACTCA HAINE YTBOPIKAGHHE.
Kpome Toro, momysaem

P {sup | M (@) — My (@)] > ae}< Psup | P (4) — v(4) | >e}.
asn AsS

Tem caMblM 3 ONEHOK A PABHOMEDHOH CXONEMOCTH
Y4CTOT K BEPOATHOCTAM N0 KIaccy cofNTH Mo)HO Beerma
TONYIATH OUEHKE ANA DPaBHOMEPHOH CXOJWMOCTH CPeSEHX
K MaTeMaTHIecKAM 0REAAHEAM JJIA PaBHOMEPHO OTPAHEIEH~
mux pynkumi F (z, a).

Caeperene. B cuay nosywennnx @ zaaeazr X u X1 yeaceuil
DasHOMEPHOT cTOOUMOCIIL UACMOM K 6ePOAMHOCTLAM 8 CAY-
wae, Kozda

: ISP o<ae

TR
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45 pagOMEDHOL cxoBUMOCIIL CPEOHUT K MAMEMAIMUNECKUM
oxcudanusy (nowmu nageproe) docmamouio, vmobu mS (I) =
55 2! uau (Goace caaboe yeaogue)

S
lm 510

[

0,

20e S — onpedeacnnas ewwte cosomynmocmy cobumult.
IIpu amox cnpasedausa oyenxa:

P (sug | M o) — Miy (@) | > 08} <7 6mS (20 ¢

1)

.(13.8)

Ormerim, 910 HeoSXOfEMEIE H J0CTATOYHNE YCIOBHH
PABHOMEDPHOH CXOBEMOCTE 9ACTOT K BEePOATHOCTAM Iepexo-
RAT 3JeCh JHMD B FOCTATOTHE® YCNOBHA PaBHOMODHOH CX0-
JHMOCTE CDAHAX ¥ MATOMATHIECKHM OXKELAHHAM.

Samewanme. PagHonepHas — ozpanuueRHocmy  BYHKYUL
F (z, o) ¢ emom paccymcdenuy cyuecmeenna, max xex 8 npo-
MUBHOM CAYaE MONHO ROCMPOUmMs npumepy, 20e pasromep-
Has o xaaccy S cToGUMOCTLL YACINOM K 6gDORIMHOCIAM UMEeH.
Hecmo, mozda Kax paeHOMEDHOL cTOdUMOCTU CPEDHUT K Ma~
MEMAMUNECKUM 0MUDGHUAN HEm.

Onmaro 910 Tpeforanme Moker GuTh ocnabiemo. B paje
CXYYaeB CYIeCTBeBHO He afCoMIOTHOS, a OTHOCHTENBHO® YK-
JIOHEHE® CPeJHMX OT MATEMATHTECKEX OMHAaHm#. B aToM
CIyiae H3 ROMYMEHHHA, 9T0

sup F (z, o)
a
M@)>0u —W<lc,

TRe k He BABECHT OT & X T, aHAZOTHYHO JOKABARHOH TeopeMe
BHBOJATCH HEPABGHCTBO

1M () — Moy (@) |

SUp —————— L ksup| P (4) — v (4

up ") Sksup|P(4)—v(4)),
TRe cucTeMa S ompeieseHA KAk B paEbme. OTciona cuefynoT
QHAIOTHYHHE ONEHKH K YOI0BHA CXORMMOCTH. I

TlpumerumM monywenEb PeayAbTAT I OMERKE ANTODPHAT-
MOB, OCHOBAHHAHIX HA MENAMM3ANUE BMIEPHYECKOTO PHCKA.
Nomyetay, uro $ymxnma noteps Q (x, &) HeoTpEmaTeAbHA H
paBHOMEpHO orpammdena. Torma ms (13.8) cxenyer, uro

-1y

P{R (a¥) — R (ag) > e} < 6mS (2)¢ 16",

§ 2. CXOMUMOCTD I MATEMATHUECIKIIM OMKHTAHIHAM 289

e § — cueTeMa cobsrruil nmga
A= {20 a)>c)

OPHE BCEBOBMMKEMX 1 < ¢ << 0.

CpoficTROM DpaBHOMepHOM oOIpaHHIeNHOCTH 06AAfanT
(YEKNEA IOTeph B 3ajadaX PacHOZHABAHEA 06PA30s mpE
TpoH3BoaBHOM $yRKNEE wrpada 3a ommbKy.

2. Hyets cymectbyer gyrrmus K (z), He 3aBECAHAA oT
@ Takas, 4TO

0K o) <K@, {K@dP@ <.

Torna nnA paBHOMePHOH CXOXUMOCTH CPONHMX K MATOMATH-
TOCKHM OKHAAOURM (HD‘ITH HBBEPHOE) AoCTaTOYHA PaBuo-
MepHAA CXO/IMMOCTb TaCTOT K BEDOATHOCTAM Ho Kiaaccy S
COBLITHI BUA

A= {z:F(z, a) >c)
Ttyers e2>0. Bu6epem ¢ Takum, 9To6i BEIIOTHALOCH
SK(z)dp(x)<T”,

b
H NOJIOHEM

K (z) upn K (x) >,
0

; >
K (’)‘{ npr K (2) < e,

0 upr X (z) >e,

iz o) = {F (2, @) npn K (z) < e
Torpa

(& @ar@ <,
[ Mo () — M (0 <[ M (@) — W' () |+ K + -,

e M' (o) ” Mym () — cootBeTcTBONHO MaTeMaTHIECKOR
OKBJanue B cpepmee Ppymxumm F' (z, w), a
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Tockoupxy F (z, o) papHOMepilo OrpammieHa, B CHIY
TPeALIYINEr0 PesyALTaTa ¢ BeposTmocTRI0 1 Waiimercs I
Takoe, UTO MpH [ > I

‘1 e

sup | M’ (&) — Mayn (@) | <Z — .

Iipome ToTo0, U3 YCHICHHOTO 3aK0Ha GONBIUEX THCEI CIeJyeT,
uto ¢ BeposTHOCTRIO 1 Halifiercs [, rawoe, wro mwpm I >,

B

IK@-SK%ﬂdP@)<

Ho rorpa npm [ > [, = max ({;, L)

sup | M (@) — Mo (@) | <ce,

10 1 Tpefyercs.
Jle-Kam [84, 85], ocmopmBasch Ha upesx Baabja,
YOI CHEAYIONUH  pesyinrar.

ITyers F (z, o) — maMepumast 1m0 & (DYHKIHA, HEIPEpPHIB-
Hasfl 10 o, WOYTH IS BCEX Z, o MBMEHACICA B mpeeiax MerT-
pugeckoro Kommakra (G m cymecrsyer K (x) Taxas, 9ro

F@@<KMSKMW@<m

Torpa, ccam MareMaTnueckoe oskupanue F (z, o) cymectsyer
JUIA BCEX o, TO
limsup | F (2, @) — Foyn (2, @) |

[

0,

T. e. MMECT MecTO PABNOMEPHAA MO IapDAMETPY CXOAUMOCTD
CPeNIUX K MATCMATHICCKEM OJKIIAIHAM.

DTOT PeaYNBTAT He UePEKPLBACT MBIOMKEIHLEe BHING XOTS
GBI TOTOMY, UTO B7iech TPeGYETCS HeNPePHIBHOCTE, TOT[A Kak
TIPOAILYIe KPHTCPIN BRMIONAME TAIGe 1 DA3PHBHLE
dynxiguu, o0pMI0 HCMOAb3YeMbe B pacmosHaBanmu. Kpone
TOro, B pamrax mueil Bamsga — Jle-Ilama, summmo, Tpymno
TOXYIATD KAKIE-IHG0 OIEIKI.

o

Yacrv tperva

METO[bI HOCTPOEHHA PABJEJNAIO, nnx
IHIOBEPXHOC TEN

B omoii wacmu wruzu uccaedyomes semodn nocmpoenus
eunepnoeepziocmeii, pasdeasioujus 06a KOHEWNNT MILOANCECMEA
eexmopos. Kawouwon k pewenuio maroii aadawu cayacam ag-
exmuenvie aemodu nocmpoenus. pasdeasiouerl sunepnaoc-
rocmu.

Oxaswgaemes, wmo nocmpoenue onmunaavioti 6 onpede-
AEHHON  capicae  pasdensioweli eunepnaOCKOCIU oKaUSALCIM-
RO Marcumusayuly  Mexomopoi weadpamuurnoll fopii ¢ no-
sovcumeavion keadparme. C oMol MowKL 3PERUA AA2OPUMMIL
RepCenmpOoRK020 MUNA Peaiusyiom moduguyuposannnii memod
nodvema Iaycca — Baiideas.

Odnaxro useecmmo, wmo Goace afiiekmuenvinu semodaru
MOUCKG SECIMPEMYINA  S6ARI0MCS NEMOTW CONPAACEHNT Ha-
NPAGACIULL, NOFEOAIOUSUE OMVICKUCATNL MAKCUMYM 3Q N WAZ08
(n — pasmeprocmos  xeadpamuunoi; dopauw).

Pacemompenuio  memodos CONPAdNCETNNT  HANPAGACHULL,
€080aHUI0 MG UT (a3e KOHCMPYKMUGHBL @A20PUMMOG NOCHL-
pocnua  pasdeasioujeri sunepnaockocmu u  Kyeowlo-aumeli-
HYET  pasdeasiouux noseprHoCmel noceswyena mpemuvs wacmy
KHUZW.

1o%
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IIOCTPOEHHE PA3AEJLAOME I
IT'HOEPIICCKOCTH (METOL
OBOBH[EHHOI0 IIOPTPETA)

§ 1. OnTnMasibHan PasKEIAIMAA PHOEPIIOCKOCTD

Brume 6Limo moxazaHo, WTO KOHKPETHHE AATODHTME 06y~
WeHRA MAIUMH PACcHO3HABAHEI 06pasoR MOryT GMTE mo-
CTPOEHE! 10 CeAYIOMEl cxeme: M3 KIacCa PeIIAMIXAX mpa-
BWI OOAXOAAMEH eMKOCTH BLIGMpaeTCss IPAaBERO, MHEHE-
MHBHDYIOMEe KONWIECTBO HENPABAIRHEIX KIACCHPURAT(RE
2JeMEeHTOR 0fyualomesk MOCHETOBATENBHOCTH,

Tipn oTOM UpeaBHYANHO BaHHEM OKA3BBAETCA COOCOG
Ba/IaHHA KJIacca peItaomuX NpaBux. Bo MAOIrEX cnywasx
BTOT KMACC Ba/IaeTCH NAPAMETPHIOCKH, T. €. CUUTASTCHA,
9T0 QYHKNMM MSBECTHE ¢ TOUHOCTHIO [0 BHAUCHAA KOHEU-
HOTO WMcia TapameTpoB. Bonee Toro, wiace Qymxmumit 3a-
RaeTcsi ANHefino WO mapaMeTpy, T.e. B BHAe

F(z,a)=8 Eai(pi(z)
im1

Beibpats Qyuknuio w3 3T0ro . KIacca-—3HAaUAT maiiTi
COOTBTCTBYIOMEE o BAH, HTO TOME CaMoe, IOCTPOMTE
COOTBOTCTBYOMY® PasielNAIOMyio TANEPIORCD XHOCTE

2 oii(a) =

=%

Ila mpakTare Takam 3a;ava pemIaeTCH MYTEM HOCTPOENHS
THTIEPONOCKOCTH, PARJIAIMEH B COOTBETCTBYIOMOM COPHM-

§ 1, OOTHMANIPHAA PASAENADMAR THOEPIUIOCKOCT: 293

JAlmeM mpoctparcTie Y (y; = @ (2), . . .y, = ¢, (2))
ABA KOOEYHLIX MHOMECTBa BEKTOPOB! MHOMECTBA BEKTOPOB
obyvaouiel nocaegoBaTeNbHOCTH, OTHOCRIOUXCA K HOPBOMY
B KO BTODOMY Kiaceam.

970 TIxaBe GYAYT PACCMOTPEHI METONH TOCTPOSHHS
PadneNAMEX romepmockoctel. OmEAaKo ciegyer WMeTh
B BHJY, 9TO PACCMOTPEHHEBIE 3[6Ch MOTO[H HEMeIEHHO MOTYT
OHTh MCHONBIOBAHEL JUIA BHGOPA DEUIAMEro Npapuia A3
33AHHOT0 MEOKECTEA JHHCHALX 10 MApaMeTpy pemalomux
TpaBHI.

IBa  KomewHmX MHOMECTBA BEKTODOB:  MEOIKECTBO
X ={z,...,2,) B MEORECTBO X = (Zy, ... 1@y} pas-
JIeMAME THIEPIIOCKOCTEIO, €CIH CYMECTBYIOT TAKOH efMHmy-
HE BEKTOP ¢ W TaKoe WHGIO ¢, WTO JULST JOGOFO BEKTOpA
;€& X cupaBefiEEO HeDaBBHCTBO

- @n ) >, (14.1)
a s m06oro BexTopa T; € X — HepaBeHCTBO
(5, ¢)<e (14.2)

B cayuae, xorna swmoxnsiorcs (14.1) & (14.2), rosopar
TaK¥e, 9T0 MHOKECTRO X OTAENMMO OT MEOKecTRa X ramep-
TTOCKOCTIO

(@, @) =

Onpenexum pas m0Gore eLEEEIHOCO BEKTOPA ¢ JBe Benl-
wann ¢, () W ¢y (P):

¢1(p) = min (z;, g),
ex

€3 (¢) = max (z;, 9).
HeX

CoriracHo ompefiesIemII0 BeNKHYAR ¢, (9) 1 ¢; (9) Beerma copa-
BO[IMBE HEDaBeHCTBa

o >a@i=12...,a,

@y D<@ (f=12...,0.
HcHo, gro ecnn

e (@) = ¢, (9), (14.27)





[image: image147.png]204 TN X1y, TIOCTPORHEE PAIJMRIAIOME# THHEEPIIOCKOCTH

1 (@) + e (@)
T2

To mapa g, onpepenser TATEPILIOCKOCTH

(o0 = 2@ Fa®

OTACNAIYI0O MHOKCCTRBO X or ME®KECTBa }?

3amernM, uto YYEKUMHA ¢; (3)) B ¢, (¢) mempepuburr. ITo-
9TOMY M3 CYIMECTBORAHNA ONHOR IMIEPIICCKOCTH, Pasgeliio-
meit Apa KOHEYHHX MHoxecrBa ertopor X m X, crenyer
CYMEeCTBOBAHMG LEJNOr0 MEQMKECTBA TENEPIIOCKOCTeH, pas-
nensiomux X u X.

ByneM BHGeAATh H3 MHOECTBA PAa3NeXHIONEX IHIep-
niocKocTeldf ONTEMaNBHEYIO.

Onpeneneune. Haaosen onmunasviot pasdeasioujeri sunep-
NAOCKOCTILI0 MAkYI0 Pasdessiouyylo 2UnEPRACCKOCMDb, KOMO-
pas onpedeasemcs caedywuels napo: eUNUNHUM GCKMOPOM
Ponry OOCTMAEAROWUM MAKCUMYM FyHKYUL

I () = 1 (9) — c2 (@),

1 @oms) + ¢ (o)
—_—.

L HUCA0K

Copasepigsa Teopema

Teopena 14.1. Ecau dea muoacecmsa eexmopos pasdeaums
2UNEPRAOCKOCbIO, MO  CYujecmeyem eOUHCIMEEHHAR ONMU-
MAALRAS PAsOeAIOUAS 2UNEPRAOCKOCTIL,.

Doxrxazarexnscrtso. Ouesngmo, MOCTATOTHEO IOKa-
sarh, o QyurnEa II (p) ma MEOmecTBe | @ | <1 wumeer
SAEHCTBEEHHA MAKCHMYM, KOTOPHHA KOCTUIAETCA Ha CPANEIS,
T. e npE | @|¥= 1.

CymecTBOBAHES MAKCHMYMa CIeAYeT M3 TOro, 4ro $ymk-
nas II (¢) Hempepsmma, a MuosmectBo | ¢ | < 1 orpammve-
HO W 3aMKHYTO.

MonycermM, 4To MAaKCHMYM ROCTHEIAeTcd He Ha Ipadmie,
a B HeKoTopo# Toure @*, naA Koro‘poﬁ {p*| << 1. Torpa

3natesde QYHKOEE B TOUKe q)"=‘:;—| paBHo

OTKYJa CAeKyeT NPOTEBOPedIHe:

I (g**) > 11 (9*

’
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OcTasTCH NOKA3ATH €RHECTBOHHOCTE. 1lyeTs Makcumym IT ()
JIOCTETAETCA B ABYX CPAHEYEHX TOUKAX: @; U 3. TOTMa B
cuny sunyrmoots gyxmmn — IT (@) Maremmym nonxer goc-
THTATHCA M Ha BCEM OTPe3Ke, COSAUBAINEM ¢ I (g, T. B. Ha
lpl <1, 9ro mo

BHYTDeHHAX  TOUKAX  MHOIKECTBA
AOKABAEHOMY HERO3MOMKHO.
Teopema nokasama.
TeoMeTPHYECKE BOINTH-
Ha TI(p) paBma paccroAxmio
MEXIY TPOSKIHAME ! MEO-
sxects X m X Ha HaupaBie-
nue ¢{puc. 23). BekTop Qonr
3a/1a8T TAK0e HANpaBieHHe,
JIA KOTOPOTO 9Ta BeNAIAHA
maxcumansaa. CaMa ke ox-
TEMaNBEAR  PAsfeAAOMAN
THNSPIAOCKOCTE

(X, Qoxr) = M Pre. 2.
Oﬁﬂaﬂﬂﬂ’l‘ TeM CBOﬁCTBOM, qT0 B KIAacce pasfeNAmHX IHnep-
mitocKocTeld OHA MAKCEMANBHO YKajeHa oT Gamxakmero ms
muoxects X, X.

B § 9 6yAyT yKaSAHL AJTOPATMH IOCTPOCHHS OLTAMAJE-
HOf paspexsmomed THNEDMIOCKOCTH. A TOKA PACCMOTDHM
OfIHOTIAPAMETPHUIECKOS CeMOHCTBO — PASHENAMEX —THEOep-
HI0CROCTEH, COfepIKANIe ONTHMANLEYN DPABEALIOMYI [H-
AEPIVIOCKOCTD.

§ 2. OnmonapamerpmyecKoe ceMeiicTEO Pa3HEIAOLIAX
rroepmiockocTeit

Bresiem eme ofHo ompeje’eHme.

Onpenencune. Byden zosopums, wmo napa ¢, 0—1@]42%—”'”-

onpedeasem HOPMAALKO OPUCHMUPOGAHRYI0 paadeArioupyio
2unepnaockocmy, ecau Kapady c Hepagencmaon (14.27) ewnoa-
Haemes Yeaosue

e (g) >0

Herpyaso Bupers, wro ecim ABa KOHEUAWX MHOMKECTBA
BekTopoB X m X pasfeNEMul IHIePIIOCKOCTRI, TO CYIECT-
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BYeT HOPMAJIBHO OPHEHTHPOBAHKAA THIEPUNOCKOCTH, KOTO~
pas oTpenser aubo MHomecTBo X OT MHOMKeCTBA X, Jnbo
mHOsReCTEO X 0T X.

PaCCMOTPEM CHCTEMY HEepaBeLCTB

o W >1 (=10, sy
@ W<E (=10

Bypes ¢uaTaTh BeJARYURY & JoXycTUMOR, ecam cucrema (14.3)
mMeeT x0T Gbl ofiHo pemenne. OueBHAHO, 9To ecan k, — Ho-
IycTAMOe 3HAYEeHIe MapaMerpa, To i Mobos sHadenme k > kg
TaKie ROTWYCTHMO,

Kaxpomy sravennmio ¥, ymonrersopaiomemy (14.3), mo-
CTABHEM B CQOTBETCTBHE THIEPHAOCKOCTH

@w =1tk
OwesmriHo, 4To npd k << 1 9Ta IENEPONOCKOCTD HOPMAULHO
opEeHTEpOBaRa H oTaedAeT X or X. O6partHo, eciu MHOME-
crga X m X paspgelnmMH EODMAlbHEO OPEEETHPOBAEEOH ramep-
IIIOCKOCTRIO, TO CYMECTBYeT AONYcTAMOe sHaTemme & << 1.
JlelicTBUTONBHO, NYCTh ¢ — HAUPABIMOMEE BeXTOpP ITOH
runepmiockocTH; mpH atoM ¢ (@) >0 m ¢ (@) = ¢ {9).
Torga

a@ T aw
ynosiersopsitor (14.3), npuaem & < 1.

Oupenenenne. Haszosem MunuMasvinil no modysio eexmop
W, ydossemeopsiomutl nepasencmear (14.3) npu sadarnom
donycmumon k, obobuenron nopmpemon muoncecmea X om-
nocumenwio X dasn daknozo anauenus k.

TloncamM 9TO TOHATHE, _

Pacemorpum cinyuaif, xorga xaace X nycr. Torma mm-
REMAJLESHE 0 MOLYIIO BEKTOP, YAOBIETBOPAIMIE Hepa-

BeHCTBAM
(zo W) > 1, (14.4)
KONAWEBaPeH eNUHMYHOMY BEKTOPY ¢, MOCTABJISWIRCMY

max min (@, z;) = max e, (9) *)
lel=1 lel=1

. TP .

*) JIeHCTBRTENNHO, NHOCTARMM B COOTBETCTIHS BCAKOMY eIHHNTHO-

?
MY BOKTOPY , M5 KOTOPOTO cy(¢) > 0, BeKTOP = oy . Ouemipno,
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Urnsivm copaMu, Bextop 1) 3a/1aeT CPefnee B MHHEMAKC-
HOM CMbICJe HalpasleHue BeKTOPoB xnacca X (pme. 24).
JTo 06CTOATENBCTBO ONpABIHBACT HaspaEme «0GOGmEeRLIA
moprpery.

Tlpusenennoe onpenenenne oGo6meHROT0 TOPTPOTA ARIA-~
©TCA ecTeCTReNNEM oGoGICHNeM BTOFO MOHATMA Ha Cyudail,
Korfla B ofyJammeit BHGOpKe THpencTanme-
HR ofa Kiacca,

Teopema 14.2. Hpu kaxdom @onyemu-
yom sRauenun k o6obwennuwi nopmpem cy-
wecmayem u eduncmeeh.

Hokasateancrso. Ilocroreky
3HaueHKe & MOMycTHMO, HAHNETCA BEKTOD
*, yropaprsopsmompmii (14.3). Pacomorpmm
MEHOKCTRO BOKTOPOB P, YAOBIETBOPAIIIAX
Bapapy ¢ (14.3) yomormo |§ | < | 9*|.
OT0 MHOJKECTRO He MYCTO, OrPAHUIEHO, BaM-
KEYT0 ® BuuYKN0. HooToMy cuibHO Bumyk- U
nan Gysroua (f, §) uMeer Ha HeM e[WHCT- Puc. 24.
BEHHHIE MEREMYM 1. O4eBHfEO TaKKe, 1TO
BEe mapa |P | < |P*| BCe BEKTOPH MMEIOT MoAYEB GOMb-
me ip,. Orcloma crepyer AoxasHBaeMos yrsepieHme.

Taxmu ofpasoM, oGobmennsie TopTPeTH, EMEOMAE pPas-
JquuERe k, 06pasyior ofHOmapaMeTpRICCKOe ceMe#cTEo, KO-
TOPoe Mbl ycioBuMcA ofosmakars Y (k).

Hpu k << 1 emy cooTBETCTBYeT ceMefcTBO DasmemIOMUX
THIIePITOCKOCTEH

(@ Yk = . (14.5)

910 nonyauBMMlicA BEKTOp YAOBMeTBOpAET HepaBoHGTEAM (14.4).
OBpaTnO, BOAKOMY DEKTODY Y, YAORACTBOPAOMeNY (14.4) M TakoMy,
470 HO XpaitHell MePO ONIEO 113 HEPABEHCTD EPOXOAET B PABEHCTRO, 0.

CTABHM B COOTBETCTBUE eIMEATHRA BEKTOP P = N IIpn sroM ¢1 {g) =
1
=[]~ Hetpyiuo ySenmrucs, 110 T CoOTBETETSA BaAmMEO 0GpATHI.

A7100, MOCKOALKY MREEMYM (Y, V) IpU orpammtemmax (14.4)
JIOCTHTATCA HA TPARAIE OTPAHEYERUI, TO A 0fofierEore moprpera
L0 KpadRell Mepe OnEO #3 HEPABORCTH KOHCTBATENLRO MEPEXONET B Pa-

i

BemcTnO. TI0STOMY MAKCHMYMY c) () COOTREICTBYST MAKCHMYM
o MEEEMYM (P, ).
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Teopema 14.3. Ecau onmunmasskas pasdeasiouas zunep-
RAOCKOCIS HOPMAALHO OPUEHMUPOGARA, MO OKG npuKaAdLeHcum
odnonapamnempuueckony cexmeticmay (14.5).

HoxasarexncTso IyeTh Qonr — HANPABILAN-
Iyl BEXTOP ONTHMANbAOM Dasfenomedt THIePUTICKOCTHE I
npu 2TOM €; {Ponr) = 0. Tomorkmm

2 (Pouq) . Ponr
ko= 1, ¢ =—2T 14.6
O T <0 VT, (40
¥ IOKameM, YTo BeKTop P* copnagaer ¢ ofofmMenanM MopT-
petoM ) (kg).

Ipexpe BCETO, ybenqumen, wro mapa ¥, k, yaoBaetnopa-

er (14.3). ,}Iencnmemno,

@ V) =y e T BT (=1 a),
. Ronr) .
@ W) = ey @5 o) < e = ko (= £y B

Haxee, ecnu $* == (k,), T0 B cmry efEECTBeHmOCTH 0606-
MeEROr0 MopTpeTa
19 1 >0 (ko) |- (14.7)

W (ko)

PaccMoTpuM BeKTOD $p = Tt - Wa (14.3) cmemyer, uTo

4
1 (o) Z T

[ACNES I\Pf_’:o)l

B, 3HAUAT,
(b O =@ @)
T > 14 T = oo TR G ]~ =~ 5 am 14 (01
Taxee, B cony (14.7)
M {Qgn)
- )
> #Eal] ¥

Oxonuarensuo, 1oCKOABKY | P'| = 3 —m— nonyaem IT (pg) >

o (q)
=> I1 (@onr), 9TO LPOTEBOPEUHT OMPENENCHHI0 ONTHMALBHON
paspexaomeli runepmirockocta. Hrak, * = v (k,). Temeps

§ 3. HEKOTOPHIE CBOMCTBA OBOBIEHHOTO IOPTPETA 209

us onpepencEma k m * (14.6) memepmenmo creayer, duTo
THNSPIVIOCKOCTH

1+ &

(blko, ) == 52

21 (Pory) + €2 (Pone)

(o ) = —ronr 2 on

COBIAJAANT. TBOPeMﬂ AOoKazaHa.
Samewanme., M3 dorxasameavcmed meopemu caedyem, ume

Ak
t I {ponr) = TotaT *

§ 3. Hexoropsie cpoiicTsa ofoGuienroro noprpera

Haxomgenre 0GOGMeHHOr0 IOPTpPETa, OYEBMAHO, CBO-
UTCA K 3ajade KBaJparTHIEOI0 MPOrpPAMMHEPOBAHHA: HafTH
vuHmMyM QyERnuE (f, ) Upn amHEHHEX OrpaHmYCHMAX
(14.3).

B macrosimee BpeMA H3BECTHH aNCOPUTMHK PEIeRNA 06-
meli 3agaTm KBajpaTEYEOTO mporpammuponamma. Onmaxo,
ommpasck HA HEKOTOPHe ocobenmocT# oGoGmenmoro mopr-
pera, yAAeTCA MPHEBECTH 3afaly O ero HaXOMIeHHA K TPOC-
TOMY WACTHOMY BAPHAHTY 3a/1a9M KBAAPATHIHOLO HPOTpaM-
MEDOBAHES W HaiiTH JNA BTOTO ¥acTHOro Bapmanta sden-
THBHE® MOTOJhl DPeHIeHHH.

A ganpuelimero AaM IOHafOBATCA CISNYIOMAS TeopaMa,

Teopema 14.4 (Kyma — Tarkepa). Iycme safann dugd-
depenyupyemasn evnyraaz dyrnsyus F (z) u suneinve @yns-
yuu fy(z); i =1, t. ITyemv x, Gocmagarem MuRUMYM
F (z) npu ospanunenusz

fi@) >0 (i=12...,1. (14.8)

Toza cyujecmeyrom maxue wucaa h; > 0, yBosaemeopsio-
uue yerosuam
Mi(z)=0 (i=12...,1 (14.9)

)
ume chpasedaugo pagencmeo

1
2 Vi () (14.10)

i=1

VE ()

(V — sm3x omepatopa rpajHeHta).






[image: image150.png]]

d

i
{tl

300 TJ. XIV. DOCTPOEHME PASHENAKMEN THNEPIIOCKOCTH

H o6pamko, ecaw das HEKOMOPOT MOVKY Ty BHNOANAIOMCR
yeaogus (14.8) u moxcno naiimu wucaa A0, ydosaemeopsio-
wue yeaosusm (14.9) u (14.10), mo e mouxe z, docmueaemen
yerosrad munumynm F (z) npu ozpanunenusz (14.8).

HorasarenscTBo 810 Te0peMEl IPHBEIGHO B T PHIGKONAM.

Brepeu eme opEo ompenenenme.

Onpepenemnne. Bydem zodopumv, umo sekmop z; (Z;) s6as-
emca kpalnun gexmopon mroxcecmea X (X} 0as sexmopa 4,
ydoeaemeopaowmeso (14.3) npu wowcmanme k, ecau ew-
TIOAHAEMCR pasencmeo

En® =1

(s, ) = k).

Cnpasepampa Clefyomas BamEAm JJIA pajdbHeRIIEro
TeopemMa.

Teopema 14.5, O6obwennnii nopmpem momem Gumy
npedcmagaer ¢ sude AUMEUNOL KOMOUHAYUL KPAUKUX éeKmo-
poe. Ipuven xpaiinue gexmopn muoxecmea X exodam ¢ emo
DasaoNceRue 8EKMOPAE ¢ HEOMPUYAMesbHuMY KodfPuyuenma-
MU, @ KPALHUE 6CKMOPY. MHOKECOAE X — G HEM0AONHCUMELo-
HuMU KOdP@uyuenmant.

Hraue 200ps, MuruMasbkuli no Modyaio eexmop ), ydoe-
wemaopsrowuli (14.3) moxcem Gume npedcmasaer war

s 3
=2 @ — 2 [N
i=1

e

>0 (i=1,2,...4a),
B0 (=1,2...0), (14.11)
npuiem
ai{(z, ) —1) =0 (=1,2...a, (1412
Byl —(z, 9N =0 (j=1,2,..,8)

HorasarexscTro, JlIA poxasarearctsa Teo-
pemst 14.5 Bocmomeayemcs Teopemoit 14.4, rme monomEM

F @) =, 9,
fi =z W =020 (=12 ...,4),
i) = (ke — (2, D) >0 (G=1,2..,0.

§ 3. HEKOTOPBIE CBONCTBA OBOBIIEHHOTO IOPTPETA 301

Corwracio yreepremenmio Teopemrt 14.4 cymecrmyioT Tarme
weorpunatensse Ay (1 < i < a) m A; (1 < j < b), uro

Men 9) —1)=0(G=1,2...a),
Ak — (2, 9) =0(=1,2,..., b
"

a b
grad (b, ¥) = X Mgead (@ B) — 1) 4 X Asgead (k — (25, D).
i=1 N =1

Buumensas rpageent, uMeem

‘ a b
2% = }_‘, Ay — E A
t=1 =t
Tonaran
A’i
o= 5 = B
HOJYTaeM

a b
=) oz — ) Bt
i=1 =1

o >0,

By > 0;
al(zap) — 1] =0,
By Ik — (z/p)] = 0.

Teopema moxaszama.
. Cupasepnmsa ofpaTman teopema.

Teopema 14.6. Beasuti eexmop Yy, ydossemaeopaioupuit (14.3)
u donyckatoupuil pasnomenue euda (14.11) no ceoun xpainun
sexmopax, cosnadaem ¢ 0GoGWEKRREN ROPMpEmor.

JloxasaTeXNbcTho HOMEJISHRO CHOLYST W3 06-
parmoro yrsepuenus teopemml 14.4 (Hyma — Taxkepa) n
i eEACTBOHHOCTE 0600menHOro moprpera, eedau QyEKmEE
F.(z) m f; (z) mHTepIpeTRPOBATE TAK 55, KAK IIPH JOKABATEI k-
CTBO IDENBIAYIMEH TeopeMsl.
+ - Bauwevanme. B meopeme 14.2 Gwaa doxasane edun-
cmsernocms oGoGujennozo nopmpema. O8nako o6oGuyenKsl
nopmpem, gooluje 2060ps, He eJuUHCMEEHKHM 06pA3OM PAIAG-
2aemes no ceour xpainux eexmopas 8 eude (14.11).
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§ 4. Meoficreennan zapaua

B orom maparpade Gymer paceMorpema wactmas 3ajgada
KDAAPATHINOTO NPOrPAMMUPOBANMSA, DEIIENEe KOTOPOR OK-
BHBAZCHTIO NOCTPOCHEI ofofmermoro moprpera.

Boogen npocrpanctso mapamerpos o, B m pacesorpmm s
nem QymxnmO

a b
WaB=3a—k3b— b,
=y

i=1

TAe BEKTOp i ecTh

a b
= 3w 3 b

=1 =1

Bymem mckarn maxcumym oroit QYEKIME B IONOMHATEN B
HOM KBagpamre o; > 0, B; > 0.

Jlan MOCTDOGHRA paaNeIMONMY FEEPWIOCKOCTER oy-
MECTBELHAM OKABHBAGICA TO, IT0 TOTKA MAKCEMYM2 &y, B,
dyrrEI Wu(a, B) B monoxmrensHOM KnagpaHTe ONMpeRexAET
o6ofmenupi TOPTPeT ANA 3agaHEOrC mapamerpa k, a sHawue-
Bue Makcmuyma W (a,, Bo) ompenenser paccrosmme mMemzy
IOPOSKIEAMA BEKTOPOB NEPBOI0 X BIOPOTO KIAacCOB HA Hafl-
paBaenue ofobmenmoro moprpera.

Mrar, paccmoTpEM TouKy MakcmMmyma o, B dynxrnoun
W (2, B) © nomomnrenvmoM KBappamTe.

Heobxopumemu w nocTaTogHmMg YCHOBHAMA MaKCEMYMa
¢ysrnua W (a, B) B rouxe af > 0, 62> 0 asasores ye-
JoBIAL ' ’

oW, py | 0 ecam of >0,
oy <0, ecoru af =0,
AW (af, BY) 0, ecaun By >0,

% 10, comm B =0.

Brnmmenm sta yenosma, ofosnaums

9 = bz — Xp 2y,

§ 4. KBOMCTBEHHAA 3ATATA 303

BOJ YN
0, ecamai >0
— (2, V) = ’ ’
1= (= ¥7) {< 0, ecmm of =0,
"0, ecam B> 0,
<0, ecan B = 0.

Yenopua (14.13) moryr GuTh mepemmcauil B BEe Hepa-
pencTs (14.3)

v (zs, ¥) > 1,
@ §) <k

(14.13)

(z,v,um_k:[

]
n pasencts (14.12)
o ((zn P) — 1) =0,
Bk — (Zp W) = 0.

CorsacHo yTBCDKAEHMIO TeopeMsl 14.8, aTm yomopusa opmo-
amauHo ompenexsor o6o6menHm moprpet 7.

Taxum o6pasoM, cBA3s MewAy 00oGmERHEIM IOPTPETOM
 MakcmMyMoM QyEKImE W (o, B) B MONOMATENbROM KBAK-
panTe ycTaRaBIHB2eT CIEKYIOMAf TeopeMa.

Teopena 14.7. Jas mozo umotn dynkyua W (a, p) 6uaa
OspaNUMENa CEePTY 8 TMOAONHCUMEAbHON Keadpanme, Heobro-
dumo u docmamouno, wmobu k umero donycmuoe siuauenue.
Ipu donyemumor k mouke g, $o, @ womopot docmusaemes
yeaoernii maxcumyr W (a, B} 6 nosoxumession keadpanme,
3adaem 0606uerHuil nOpMPem COOMHOULEHULH

a b
CEDHECE
=1 =1
CymecTRyeT TakKe CBA3D MEMY SHATCHHEM BTOFO MaK-
cumyma W (e, B) m moxyaem oGo6menmoro moprpera.
Teopema 14.8. Ipu donycmumom k marcumym Hywryui
W (o, B) 8 nososcumerston xeadpanme paser norosure Kead-

. pama Modyan obobujernnozo nopmpema (k).
Joxasareasctso. Jlefcrsureasro, mo Teope-

Mo 14.7 N
Bk =90 = 3 oz — 2 B

. i=1 Jm1
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noatomy
o

b
2z ¥ — ) B e W)
J=1

i=1

b

H, BCOOMHHASA, 4TO OTAHIRA OT UYAA JAAML Kodddmmuents
DPE RPAHHHX BEKTOPAX T K £, MMeeM

o b
[D® P =wr =2 of — k3 .
i=3 =1
Taxum obpazom,

W (s, By)

Il

a b
Dol — k3 B — A, 99) =
=1

=1

a b
+(3 ﬂ?~k§‘B?):%|¢(k)I“-

imy

i

TeopeMa foKasama.
W3 reopess 14.8 Brrexaer raxmoe namw KOHCTPYHPOBaHHA

ANTOPATMOB NOCTPOCHUS Dasfe]A0MEX THIepPHI0CKOCTelH
CHeJCTBEE.

Cnencrsue. B cayvae, xoeda cpedu kpatinuz gexmopos 0606-

yentozo nopmpema ) (k) ecmpedaiomes sexmopu obouz xaac-
C06, cnpasedauee coomHoweHue

v t—k
H[IW‘”]\<\W ©>0, B<O), (1414

nputes pasercmeo Oocmuzaemes npu o = ag, B = B,
K)
3necs H[#E’f;l] eCTE  DACCTONHHE ME/TY HDOEKIMAME

#naccon X u X Ha Hampasienue o606meHmoro mopTperta.
Hefictearenrro, B cmay Teopemst 14.8

VW G Be) = b))

Hanee, no yeronmo

§ 4. IBOACTDEHHAA SAIATA 305

11 (%)

Orciona, yIuTHIBAs, 9TO

W (a, f) < W (20 Bo)

1loaTony

1T~ VW (0, B

nonyaaem (14.14).

ato CJeACTBHAS NCOOIb3YeTCA JJIA KOBCTPYRPOBABHEA KPH-
TepuA nefesienns. B caMom fiente, GyieM cautaTh, IT0 ABA MHO-
mectBa X 1 X He MoryT GHTH pasfieleHLl C AONYCTHMbIM €3d-
30POMY C ‘OMODILIO ofobmennoro moprpera | (k), (k<< 1),
eCI COOTBETCTBYIOmMAA Benmamma I1 [L MeHpINe 3agaHHOK

K]}
KoHCTAauTH p > 0.

Torpa cymecrsosanne raxodt Touxs o0, 0, uro
11—k =
wiep> 450 (14.15)

® GYHeT 03HaYaTh, 4TO MHOMECTBA HePa3AeRMMEl ¢ 3aflaHHEM
3430pOM ¢ TOMOMEX ofobmenmoro noprpera Y (k).

Hrax, cormacmo teopemam 14.7 m 14.8, Mawcmmym
W (o, f) B mono:xuressHOM KEapaHTe OMpeaeAeT 0Gobmer-
HHi DOPTPeT, a, COIMAcHO CJEACTBEIO, TOT (aKT, 9T0 DPH
W (e, p) = B MakcmmyM eme He ROCTHCHYT, 03HAaZaeT,
‘l;ro I:Bml(ecma HepasjieJEMbl C 3a30p0M, GOJABHHM, TeMm
V2B

Taxmm ofpasom, mpebieMa RocTpoeHHA ©0BOGIEHEOTO
mOpTpeTa cBeNach K WOMCKY Makcmvyma Qpyaknue W (a, B)
B IIOJOKHTEIBHOM KBafpaHTe HJH OLleHKe CHH3Y BeJMIHHLI
MaKCEMYMa 9Toli QyEKIuM.

OwaswraeTed, Wro H APYTAe MeTOAl  LOCTPOEHHSA
Pasfensiomel THOEPINOCKOCTH B OUPE[GCHEOM CMEICIE
peanm3y™T DasJMuYEEe aATOPATMH IOHCKA MAKCHMyMa
$ymxnuam W (a, ) B momoxmwrensmom KBajpante. 910 06-
CTOATENBCTBO JaeT BOSMOHOCTb CPABHEBATH HX MEMAY

. €060#: TOT QIrOPHTM HOCTDOSHHA pasfedAlmel rumep-

Jaockoctm addexTHBHEe, B OCHOBE KOTOPOTO JeKHET 60-

Jee sddexTuBaan mpomeaypa MaxcumMmsannu (GYHKONE

Wela B).
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§ 5. AsropnTMul LepecnTPOHHOTO THNA

1. B raape I 6un c§opmyamposam anropary mocTpoenns
PasfeNAromell TENEPIIOCKOCTH NepcenTpoHa. B arom ma-
parpade paccMoTpmM pasnmuENe MommEKammm Meroxa I'a-
yeca—3atifens ;s moucka maxcmuyma W (a, ) B moxomm-
TelIbEOM KBaJPaHTe M TOKAKEM, 9TO aJTOPATM HOCTDPOSHEA
PpasfieIsioniell IANEPITOCKOCTH NEPCOHTPORA OTPAIKAST OFTY
=3 MommpmKranmit sToro Merona.

Urax, nycrs sagaxa $ymrmus F (2, . . ., 5" or n apry-
MerTOB z', ..., z". Tlomek MaxcmMyMa (GyRKOuUE MeTofoM
Taycca — Bafilena CocTOMT B CAGKYOIEM: U3 HaTalpHoR
TOUKH zé, .+ ., Zp RenaeTcs DepnE#l mWar BAONB NepBoit Ko-
OPHMHATH DDA (UKCHDOBAMHEIX 3HAYCHAAX OCTANLBHX KO-
opamHAT Ao RocTHxenua fymknmeir F (z) yomosmoro Maxcm-
MYM4 110 STOMY HAIPABIEHMI0, 3ATEM MOIETCH YCIOBHHLH Mak-
CHMYM TI0 BTOPOHl KoopnwmaTe NPE (QUKCHPOBAHHHX 3Have-
IMAX OCTAJNBHBIX KOOPAUOAT H T. . TIocate TOTO KaK COelaHbl
IIard BAOAb BCGX KOOPRAUHAT, NOMCK MaKCEMYMa BHOBBL Ha-
THHAETCA HO Hmeprofi KoopguHare & 7. 4. llpomecc momcka
MaKCHMYMA OKAHYHBAETCA, KOTKA BEIIOJHAETCA CHCTEMA
HEPARSHCTE

aF (L, ... Y

Py <Le (E=12,...,n)

Paccemotpum Mopadunuponanusi meron laycca—3aligens.
Mopnguranan MeTona EaNpaBIeHA Ha TO, UTOGEH HCKATD MAKCH-
Mym Qymxmmm F (z1, . . ., 2") B momoxmTENLEOM KRAgpamETe.
Usmenerne metona I'aycca—3alifena cocTonr B caenyomen:

1) B xavecTBe HazaubHOM TOuKE BHOEpaeTCH TOUKA, pac-
TONOKeHHAA B NONOKATENLHOM KBajpaHTe (B RanbReifmen
BCeTKa B KavecTRe TaKol TourM GysieM BHOHpATH HAuamo Ko-
OPIuUHAT);

2) ABWKeHHO BNONL KLKEOH U3 KOODAMHAT IPOMCXOTAT
am60 X0 TOUKM, Iiie AOCTHrAETCH MAKCHMYM QYNKIEM Ha aTOM
HanpaBieHAE, JNEG0, eCOM FTOT MAKCHMYM FOCTETAGTCA NPR
OTPHNATEILHOM FHATeHUA KOOP/HHATHL, 40 06 PAMeHEA B BYIh
aTo#l KoOpAHHATH;

3) mponecc momrCKa MAKCEMyMa TPOKPAMAGTCA, KOTKA BEI-
TONHATCA HepaBeHCTBa

aF (s,
os1

<e, ecam 2 >0,

§ 5. ANCOPETMH HEPCENTPORHOTO THIA 307

BF (a1,
a5t

<, ecam z}

2. Tlpmmenenme MopmdEmEpoBamHOTre Merofa Laycca—
Batigensa nua maxcemmaans® ¢ysxomn W (a, B) B obmactm
@; >0, B; > 0 DpHBORET K CAGAYHIMEMY aATOPHTMY MmO~
cTpoenns o6ofmennoro noprpera. Ecam ma {-m mare mpoms-
BOJMTCA JBIKeHHME BIOAb KOOPAMHATH 0y, TO

\
ap () = a; (t — 1) + Ao,
ABanOTEYHO B cAyUae JBEIEHHS BAOND KOOPARHATH [;
Bs(t) =By (¢t — 1) + A,
3HaveRWA 0CTANBHEIX KOODKMEAT COXPAHAITCA.
Tpupamesus Ac; (AB;), KocTapimomme MaxcaMyM 0o
HAUDABJIEHEN mara, oNpefessioTCa A3 ycnosri

saa = (1= (90— 1), 201 [ 0y = 0

(3 = (b= 1 25— — | 5P 8 = 0,

TA8 HOM0MEHO
o

Y- =F w(t

i=1

b
D — A Bt -0
J=1

Y4uTHBafA, YT0 WAT He J0JHKGH BHBOAMTEH 33 TPOJSIIH OTPa-
EHueHEd, ToaydaeM

—it—1), 5,
Aa; max(i e )r‘), a{t 1)),

XS

Q=1 z)—k
AB; = max (——T,

TIponece TobEMa IPOLOIKASTCH {0 T6X 0P, ToKa He Oy-
mer mocTpoeH o600meHRwIE mopTper, 1ubo He 6YAeT YCTAHOB-
JOHO, ITO MHOMECTBA HE MOLYT GHITH PABJEISHE ¢ IOMOIIBIO
o6o6menmoro moprpera i (k) ¢ momycrmMuy sasopon (§ 4).
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B nepsom crywae ocTamoB MpPOMSBORETCH Mo YCHOBHIO
[1— (2 9] <e, ecam a; >0,

Tjie WIar Do-UpeXHeMY BHOHPABTCS B3 YCIOBHA MAKCEMAS an
$yrknae W (o, B} mo HaupabieHHI

‘ lﬂlﬂ 1—(z;, $)<e, ecaw oy =0 Awe 1— (o b ()

' ([(flv\l’)—k1< e, ecam f; >0, [=F ’
(Z1, P} —k << e, ecom B; =0 ) A @ v —*

Bo rropom cayuae KDATEPAEM OCTAHOBA CJIYMKHT BRIOJ- By = Tz v

HeHHEe HepapeHcTBa (14.15)

w (e o> L0

e p — MOUYCTHMLE 8a3op.
AIropuT™ MOKHO peanmsoBarth m B Takok Popme:

%&npouecc moxvema o dymxnmn W (e, p) npexpamaer-
¢, K9rga 6YAYT PHIONHEHH Bce HopasencTsa (14.16). Jlerxo
BUNIeTh, IT0 OpH k = —1 moNMyueHHEH ajXropmTM coBUagaer
¢ @ArOPETMOM LOCTPOSHMA DasfelA0Medl [HOepPIIOCKOCTH,
npepaoenauy Yagpoy (cm. raasy IV).

Herpynuo yGepurses, UTo Mocle KaKAOTO HMBMEHOHEI

V() =% —1) + zA0; npr gswmenun BRons ay,
BexTopa ) Pymxmms W (a, B) BospacTaer Ha ReXRYHHY

Y () =1 (¢t —1) — 2;AB; npn memmemmm spous By

3. C momomsio merona Taycca — Badpens ynaerca po- AW?L 4 *Zk)x ’
CTHIHYTE MakcmmyMa W (e, B) i Tem camuM HocTpomTs 0606- ger
meHmni noprper. Opmaxo wacto TpeGyercs HadiTH mpocto TR
PasReJANMy0 THIePINOCKOCTS (T, ) = ¢ (He ofmsaTemnuo D = max (| = |, | %)
DKCTDPEMANLHYI0) TAKYIO, 9TO i N

Iloaromy, ywuThiBas, uro, coriacmo (14.14),

1—kp
e

14k
w o
B = T

@ > 1%
@ n< HE

Tlocrpoenne Taxoit rumepmiocrocTH ofecmeumr caenyo-
mas orpy6aemHas Mopgmfukanms merona laycca — Saii-
Aeds:

1) RBmmeHEe BIONL Kamuok M3 KOOPAEHAT o (B} mpome-

(14.16)

TAe p -— PacCTOANAO MEXKAY HOPOEKNHAMH KJIaccos Ha Ha-
npasrerme oGofmennoro moprpera i (k), moxyvaem, 9T0 Mak-
CHM@NbHO® UHCIO MCOPABIGHHN B aXropmrMe YHEpoy or-
PaHAYCHO BEIMIAHOK

XOAUT TOALKO B CTODOHY OT OTPANNYEHHE TOTAa, KOTAa max Wi B) o
Le®b A%

14-% et i

@ W< 1. min AW 3

(3aeck upmasTo, aro o (0) = f {0) = 0.) Onenka amamorms-
Ha ONeHKe 4EcIa MCHOpaBJeHH{l s mepcentpona (raasa I,
Teopema Hopukosa).

4. Eme Gones rpybas mopmfurammsn merona laycca —
3aliens IPEBOABT K QITOPETMY IOCTPORHEA PasfeNaioImes
TANBPIAOCKOCTH, HCIOAb3OBANHOMY B NeDCemTpoHe, OJToT
&JITOPHTM TOJXYIAeTCA CPaay H3 PacCMOTPEHHOTO B HpeNsl-
HyHIeM DYEKTe, 6CHHE MOAOKETE k = —1 @ Aay = APy = 1.

((5";" > Hz'k) .
B caysae mmmonmenna ormx yenosmii sHavenme BeKTOpa P
BHTACAABTCA 1o dopMyLam
PO =Pt —1) + Ay,
W@ =% —1) — Apz),
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§ 6. I'pagmentrBe MeTOAM TIOCTPOCHHA pagjesAwmei
THUEPHIIOCKOCTH {BHIYHCIeHne 0GoBmentoro nopTpera)

B nmpemnigymem naparpage M pacesorpean pazaminne
Mopnduramms merosa laycea — Baiimens. Wasectro, wro,
BoOGIme roBops, Meron aycca — Baijens ssuseTes Maxo-
2 (GeRTHBHLM cPeACTBOM MomCKA MAaKCHMYMa KBaZpaTHYHOK
dopat. Tlosromy xorenocs 6L HemoNB30BATS KA HOCTPOSHESA
pasflelsiome THRePIUIOCKoCTH Gosee sdderTaBHEE MOmM-
uranum MeToRoB moMCKa MaKCHMyMA XBanparugEol dopmel,

B macTostmee Bpema manbomee 2heRTABREM METOROM MaK-
CHMUBANMA KBaApaTueHoit GOPMBL CTMTABTCH METOR Comps-
KX Hanmpasdernit. OcofemHOCTL MeTofia COCTOHT B TOM,
970 ¢ €r0 NOMOMbIO FAPAHTAPYETCH JOCTHKEHAE TOUHOTO MaK-
CHMYMa 32 I mAaros (n — PasMePHOCTH KBafpaTHIHOK (fop-
Mu). Ionpobro ocrarosmmMed Ha METOfe COTMPAMENHHX Cpa-
xmentos » raase X VI, a B atom naparpade paccMorpuM Mo-
AEPEKANEN 9TOO METONA JMIA NOCKA MAKCHMYMa KBAfpa-
THIHOH (OPMsI B NONOMETENLHOM KBajipaHTe.

Pacemorpum meron COUPAHERHNX TPafHelTOB JJIA HO-
HCKa MarcEMyMa Kpajpatuuuoli ¢ysxmmm F (z) = br —
~— (@, Az); smecs A — MONOIKETENBHO OHpesieNeHHAN MAT-
puna. Corzacuo 3TOMy MOTORY HOHNCK MaKcuMyMa QyHKIE
HATEHAGTCH B NPoH3BOAbEOM Toure z (0). Ileppuii mar ge-
J3eTCA B HANPABNEHAH TPAXAEHTA (YHKOME B BTOH To4Ke.
OB03HanM rpagment QYEKOEE B ToTKe x (0) eopes g (1),
hanpasjienne papmuenua m3 Toukm z (0) wepes z (1). Taxmu

ofipason,
z(1) = g(1).

Ilar nenaercs 3 Hanpasxennn z (1) K0 JOCTMIKEHHS MaK-
coMyMa To proMy nanpasienwmio. Cormacso gopmyre (16.26)
raasst XVI Touxa z (1), nocrapamomasn aror maxcumyy, sa-
JAGTCS BHIDACHTEM

- (1) g (1)
z(1) ==(0) tem Aot W
rae A — marpmna Keagpatdasod dopws gymrnmn F (z). 3a-
TeM I0CAEN0BATENLHO HAXOQATCA TOKH z (2), ..., z (k).
B ofmem ciysae Eampanienme ABEGHHA B3 TOUKH & €3]
(k 2> 1) onpenessierca (16.25) mexropom

st =g+ n+ DL S 14y

§ 6. TPASMEHTHHIE METOZLL 31

rae g (k + 1) 1 g (k) — cooTBercTBelHo FPaAMeHTE $YHKIMA
Ig(zig'mm(gx a:g(k))nz (k — 1), az (k) — nanpassente ABH-
sweEmn B3 Touky & (k — 1).

Jlswkenne no Hampasiemwo z (k + 1) Befetca po fo-
ermmensa yelosmoro Maxcmmyma. Touxa « (5 + 1), nocras-
amomas aToT MaxchMyM, naxommres (16.26) ma shrpancenms

k- 1) [* -
2 (k1) = 2 () + o Ty f 1) (1418)

Gopuyan (14.17) m (14.18) sagawor, Taxam ofpasom, aaro
PATM mOMCKAa MAKCEMYMa KBafipaTHIHOH QYRKIEE F(z).
Kax yie yKaaupajXoCh, 9TOT MeTOJ TapaHTHPYeT OTHCKAHHe
" MyMa 33 7 IIAroB.

axﬁ’:mynmmcnennx maxcaMyma Qynaxnmm F (z) B moxo-
JKETeNbHOM KBafPanTe MOKHO BCIOJNH30BATH MORA(PEXammm
MeTOAA CONPAMEHHHX rpafnenton. Mopmdmramuy Hampas-
JeIH HA TO, 9T06H OrpaEMINTH 06XACTL MOKCKA MAKCHEMYMA
DoNoMETENBELIM KpappanroMm. IIpm sToM dHcio IIaros,
HeoGXOMEMEX NS JOCTIDKEHHS MAKCEMYMA, MOkeT OHTh
66MBIIAM 72, ONHAKO OO OCTAETCS KOHEUHEIM.

PaccuoTpuM CIeAyOTY0 MoAE}EKAnuIo MeToRa cCompA-
SKEHHHX TPajimeHTOB:

1) Homxén maxcamyma Gysxumme F (z) B oﬁlxacm‘ ! >
>0, ..., 2" >0 mawmnaerca ¢ roukn z (0) = (= (0) >
>0, ..., 2°(0) > 0). Iipz 9T0M ABEXEHMe B COOTBETCTBNH
¢ popmynamn (14.17) = (14.18) upomcxommr sums mi’ T%x
nop, moKa Touka z (k) maxopures pEYTpE ofaacrm ¥ > 0.
EcXE TPaeKTOPKA [BHKOHNS He BLBOLNT 34 OrPANHYCHTS, TO
He Godee WeM 3a n MIArOB MAaKCEMyM OymeT Hafinem.

2) Ecan e HA HeX0TOPOM INare k oXadkRaeres, o Tod-
Ka, B KOTODOH OCTHTAOTCA YCAOBRHI MAKCEMYM IO HAIpan-
JIGHAIO, MeIKAT 34 HpejleaMyl OTPaEMyenul, To BOINIHHA Ma-
ra moMmEa GmTh coxpamena. Herpyamo yGemmrscs, 4ro mpm
PTOM MAaKCEMAJIbHO AOTYCTHEMAA BeJMTHHEA IMAra oNpefeiser-
cs fopmymoit

Bk 2" (k)
h=min{ = e e
i (IZ("+1)I 12"k +1)]

rfie MEEMMYM GepeTcH JIMOTL TIO TeM XOODJMEATAM i, JUIA Ko-
ropeix zl << 0. IIpn 8TOM IIA BCOX i OKABLIBACTCH

zk +1) >0,

), (14.49)
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1o 1o kpafinei Mepe urs onmoi KoopannaTH 27 oKaNeTCR, 9TO

=0, 7. e NBAKEHHEE IPOWCXOJHT J\0 BHIX0OAA HA OrpaHu-
TeHHE.
Hrax, B sTomM exyvae
2k + 1) =z (k) + ha (e £ 1).

3) Ecan wa HexoTopoM Imare % TDPaeKTODHSA BEBOLMT HA
OrpaHy9eHne, T. e. BeIHINHY IHAara DPAXOAUTCH YMeHBIDATH
mo gopmyae (14.19), o mexoroprie KoopmuEATH L, . . ., Z'M
ofpararca B nymb. [JaNbHeHmEE DONCK MaKCHMyMA Be-
BeTcA B LOJ0KATENLHOM KBagpaHTe KOOPAHMHATHOrO nox-
npocrpaneTBa  E, ., DPasMepECCTH R — M, 3aABaEMOTO
YpanueHRAMRA

zh =0, .4,,11"‘=0.

Hua sroro peficTryeM cHOBA B COOTBETCTRHE ¢ mr. 1) mr2),
HO ye B HOANPOCTPaHCTRe K, . IIpyt sToM anbo yerosasi
MaKCHMyM GYHKLUH B 9TOM OOANDOCTPAHCTBE Gyer Haiimer
He Gonee TeM 3a n — m Mares, IuGo IPH Nokcke eme pas
6ynyT HADYWeHs oFpaHEYERNA. B moclefRren crytae BHOBE
COKDALIAeTCA PABMEPHOCTh DPOCTPAHCTBA B WIIETCH YCHOB-
R MaKCEMYM QYHKINE B TONOIKETENLHOM KBANDAHTE Ho-
BOCO MOANPOCTPABCTRA.

4) Tak TPOTOIGKALTCA O TX TOP, TOKA B TOFOHKATENBLHOM
KBAJIpaHTe HEKOTOPOT0 KOODAMHATEONO NOANPOCTPAHCTBA
Zyy « « .+, T HE OYNET HANJIOH YCIOBHRH MAKCHMYM (YRKIHE.
Hycrs om gocrmraetcs B Touxe 4. Ecmum mpm s1oM BRmoama-
10TCA YCIOBHSA:

iagz(‘z) <&, ecam zi>0,
al;;) <& eam =0 (i=1,...,n),

TO B JICHCTBUTENHHOCTH TOUKA & HOCTABIAET YCIOBHBIR Mak-
CHMYM QYUXIME H B NOJOIKATETLHOM KBafipanTe ACXOXBOTO
npocrpanctea £,. B nporusHOM cayuae Touxa £ Gepetca 3a
HAYAIBHY M HOMCK MAKCAMYMa DPONOIIKAETCA WO TOH e
cxeMe, waumnag ¢ u. 1).

Jlerio y6emursca B TOM, 110 NPHE TofoGHOMH MORAEPUKAUR
MOTOAA CORPSIKERHBIX TPAMIEHTOB MaKkcuMyM QyHxmmn F (z)

§ 6. TPAJRSEETHHIE METOIB! 313

Gymer walileH 3a KoHeWHOe WACNO maros. B cadom mede,
R CIUTY aJTOPATMA KaIEH pas 3a KOH6WHOS THCIO MIAr0oB 6y~
AT KOCTEIATHCHA YCJOBHME MBKCHMYM Ha COOTBETCIBYIOIIEM
TDOANpOCTPAHCTBE FEy_p,, IPATeM KawAblE DPas YCIOBHEIA
MAXCHMYM GYAeT JOCTHFATECS HA PASHSIX KOOPNHHATHEIX MOA-
npocrpancrsax. KoHeIHOCTs umC/a MaroB CAeXYeT M3 TOIO,
4To YHCNO PA3AMIHLIX KOOPAMHATHHX IOAUPOCTPAHCTB KO-
BETHO.

PaceMorpud e 0AHY MOAE(HKANKIO METONA CONpken-
HHX TPafiEeHTOB. »

Onpepexmm caefyomyno ¢ynkmano ()

W oomm g0 w228 >0,

azk ’ x!
aF (%)

azk

S
gl <o,

0, ecan at =10

Bexrop (%) ecThb YCHOBHHA TpajEent (QyERNER F(z) ua
mEomectee z; > 0 (em. gopmyny (II. 8) mpmromenms).
ByreM Teneph COBOPIIATH BOCXOKAGHHE K MAaKCHMyMY, HC-
nonvays (14.17), (14.18), (14.19), rne g (z) samemeHo Ha
yemosHid rpapuent F (). JismxeHme HATUHASTCH M3 IpO-
E3BOJBHOH TOURM TOJOMETENBHOTO KBAGPAHTa M HPOMCXO-
AUT 0 MOMENTA HADYIICHHA OTPAHEVEHHA B TOTKO Zo. Toraa
CHOBA HAYHHAGTCA BOCKOMKIEHHE IO METORY CODPME@HHHX
TPAJHEHTOB 3 TOYKH o ¥ T. A. IToMCK MakcEMyMa 3awaH-
guBaeTCs, KOTAA BHIONHATCH HEDABEHCTBA

12 (@) | <<

Basxuoil ocofeHHocTbI0 MOARPMUMPOBAKHOFO METOAA LO-
WcKa MakcEMyMa QYHKNEE F (z) B TOTOIKETEXLHOM KBAJ-
paETe ABAACICA TO OGCTOATENHLCTBO, TT0 OH JOUYCKAET IO-
CIEJOBATENBIYI0 TUPOLBAYPY WMOMCKA. _l'l‘yorb HPOCTPARCTEO
E, mueer woopmmmaril zi, ..., i, zi*, ..., &% Moxso
cHauama HAMTH YCHAOBHHIE MaxCHMYM $yarmma upnnorpa»
mmtermax 21 >0, ..., 21> 0w 1 =0, ..., z*=0.
Barem, memonbayn HalIeHRAYIO TOTKY MAKCHMYMA KAX Ha-
CaIBHYI0 TOUKY, BaiTe MakcmmyM F (2) B ofnacra &' > 0,...
L2 >0.

TipumeEmM BTOPYI0 MONUUKATMIO METOJA CONPSMEHHEIX
rpajmextoR K 3ajave HaXofemms ofobmeHnore moprpera.
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Maxcummsnpyeman ¢ymxmua W (a, f) umeer Bmx

5 o b N
2 Bi—%| 3 o — ) Bﬁil .
=1 i=1 =1
Kpanpatusuan wacts sToff Qymxmmm ects

0B ~| Fae— 3 pya|.

i=t J=1

W, B) = D a—k

i=1

Ofo03BaTum coCTAaBAAIOMME YCIOBHOTO TPAJHENTA Tepes

aw
i { T = 1— (@ W), ecmm ;>0 uam (1 — (z;, $) >0,
0 B NPOTHBIOM CXydae,
b {% =@ W=k ecmn B0 mam (g, %) — k>0,
1 ki
4] B TIPOTHBHOM CJIydae,
a 3
TAe ToMo7eHO P = | 0z — ) BiZ;. O603HATRM CocTaBNMIO-
i=1 =1

mEe BexTopa z ({}, 3aJAI0MEro HampaBieske ABMKEHHA Ha
t-M Inare, uepea &;, Bj.

Tpu BEMuCHeHEM BeAMYWEN mara wo Gopuyae (14.18)
HE06XOAMMO BETRCAATD BeAWTERY (z (1), Az (£),T. e. amaze-
HHS KBajgpaTuimolt ¢ymrmmm F (z) npm mofcTaHOBKe B Hee
BeKTopa z. B mamenm cayae

a
E oL —

imt

3

2

=1

(2, 4z) =

=1%p

rae ofoamadeno _ _
Y = Zd;z; — IPE,

Taxmm obpasom, samensn opmyan (14.17), (14.18) n
(14.19) B cooTpeTcTBHE ¢ BBegemEHME 0003HAYERNAME, UPH-
XOMHM K CIACAYIOHIEMY aNropUTMY.

Haxommwren yonoswmii Tpagment B Touxe a(f), B (&
a(t+1) =

{ L= (b (@), comt a(t)>>0 wm 1 — (7,9 (8)) >0,
1)

B LOPOTUBHOM Cllyiae,

§ 8. PPATHEBTHRE METONEL 345

)=
Bie+0) {(z,, DY) —k, ecnu By (1) > 0 mam (2 (1) —k 3> 0,
0

= B OPOTHBHOM CHyTae.
OnpefesieTcsl HANPAaBIeHAe NBWGKEHHA:
G D= F ) F8E ) RO,
Bt + ) =F;t+1) +80+ D60

Tne N
i a4+ N BRe+n
3+ =5 :

2

=

j=1

B
a4 X B
=1

Jla:lee BBHIYHCAACTCH
R VA (o VES

=1

b
= DR +Da
=1
Hogoe sravenne oy ® f; Baxonmrea no dopmynam
ap(t+1) = (8 + &+ Db +1),
Bt +1) =B + Byt + DA+

3pecs ki (¢ + 1) — DeanTmma mara, ompefeNAeMan s ycio-
BEA NOCTHIREHESI MAKCEMYMS II0 HANPABNOHHI MM BHXOAA
HA OrpaEHTexme:

B+ 1) =min(r+ D mE+ 1) GE+ D)

Tae - N

Y e+ 0+ X B4
i P

__ = =1

W) = S T e

(1)

» 1)7l~3;(f—+1)~' ecm & (14 1) <0,
oo, ecnn (4 1) >0,

o e Bt +14) <O,

n ecan fBi(f 4+ 1)>0.
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Hagxonern,

RUEED=DO) +PE+ DRt +1).
ITepnuit mar (¢ = 0) ommiaercs or ofmero mmmb Tem,
aro sEaveEna & (1), B; (1) sanaorca cxegyomunm o6pasoom

& (1) = & (1),
Byt = 5 (1.

Kparepmit ocramopa: |d, [<<e m 18 )<e uam
Wia, §) > B.

B ruane XV 6yper monpofro paccmorpena CTPYKTYpa a&i-
TOPHTMa HOCTPOeRMS 0600meHHOro HOPTPeTAa Ha OCHOBE Me-
TOAA CONPAMEHHHNX TPAJHEHTOB B LepBoil MomgmpEKaimi.

§ 7. Teopun onTumambHON pasmenmwomeii THITePINIOCKOCTR

HaunomuuM, wro onrmMambEol pasfelsTomelt ramepuro-
CkoeThlo 62 HA3aBaHa INTOCKOCTH

(%, Ponr)
lol=1,

Conr

IRe Qonr — SAMHEYNEE BeKTOp, HOCTABNRIOMEH MaKCHMYM
$ysrnEn

(%) = c1 (%) — c2(9) = min (2, Pone) — max (2, @),
x %

<1 (Pong) + €3 (Ponr)
Conp = ——T—— 2T
PaccMoTpuM TemePh MUNAMAJBEME 00 MONYIND BEKTOD
Y (mocrapnsomu MaHEMYM GYERTER (P, 1)), YAOBIETEOPHIO-
mAd HepapeHcTBaM

(1 W >1 +e
(14.20)

@ P << —1 +e
MapaMerp ¢ canTaereA JOMYCTRMEM, ecn HepaercTsa (14.20)
comecTHN. Herpymmo yGegurhes, 9To ecim MHokecTBA

X w X paspeauMbl THOEPINIOCKOCTBIO, TO MHEOMKECTRO zony-
CTHMBX ¢ Te nycTo. Bynem nexath mmmmmym Gymxmmm (P, )

§ 7 ONTHMAJL HAA PANEJAOIIAA TUNEPINIOCKOCTh 317

npu orpamwtenuax (14.20), camTan HepemMeHHMU KAK BeK-
Top %, 72K & mapamerp c. Oxasupaercs, 970 pemenue srol
3af{aIM PaBHOCKIBLHO OTHCKANMIO ONTHMAIBHON PasieN Aomel
TROEePUNOCKOCTH. _

Teopema 14.9. Ecau mnoxcecmea X u X pasdeaumn eu-
nepnaockocmblo, mo munumym Gyrweyuw (b, V) npu ozpanu-
wenuaz (14.20) cywecmeyem, eduicmaenen u docmuzaemcs npl

2Ponr
& (Pong) — 2 (Poar)

1 Poge) + &1 (Fom)
e (Pomr) =2 {Fons)

P =

¢y =

20e  Qomy — Hanpasafiowuli 8eXMOp OMMuMaAbHOL paade-
ARIOWET, 2UREPNAOCKOCTIL.

HorasarensoTno. IoxameM, aro paa noboro
pexTopa Y, yAomaersopsiomero (14.20), cupasepimpo He-
PaBeRcTBO

n (T\pr) > % (14.21)

TeficTouTensHo, TOCKONBLKY HYML e yaoniersopder {14.20),
aHEaMcHATeNb B HyJb He ofpamaerca. fasee, B cany (14.20)

¥, BHAYNT,

,L) 2
() > 77+
nupaYeM PaBeHCTRO AOCTHraeTCA TONBKO B TOM Clayuae, Koraa
L e+t
o (wr ) T TN
R (¥
. a7y )

" Temeps, yumTwBas, 9T0

o) > T {741} (14.22)






[image: image159.png]318 TR XIv. MOCTPOEHME PAIMEIAIOMEN THNEPIIOCKOCTH

nmonydaeM Ris mo6oro sexrepa Y, ynosrersopswomero (14.20),

Kl
B cmny egEECTRENHOCTH ODTEMANBIOH paspueadomeR
runepriockoctn (teopeMa 14.1) vepasencrsa (14.21) u (14.22)

TePEeXOAAT B PARGHCTRO /A BEKTOPOB, YAOBIETBOPAIMIEX
(14.20), Toanko npm

|q’l>ﬁ>ﬁ(:7;< (14.23)

»

T = o

c(w)’__ci»i E(\p)_c—(
AT M ATl K1
Tonrko upm STEX yCNOBEAX, OWEBEABO, MOCTUTAETCA PABEH-
cTBo 1 B (14.23).

Paspemas oTH PaBeHCTBA OTHOCUTENBHO Y H ¢, IONYTaeM

910 MREEMYM (), ) npn orpamnmtenuax (14.20) gocrmraerca
TONBKO B TOYKE

(44.24)

Yo 2P0

T 0ot — 1 Pond
o (Pone) + 2 (Pony)

Cp=

o (Pore) 08 (e}

Teopema noxaaama.

Taxmm oGpasoM, BerTOp Wy, ROCTABNAWIUA MAKCHMYM
(th, ) mpu orpanivenmax (14.20), Beeraa KOAAMHEAPON Conr
M ONTHMAXLREAA PasfeNAINaA TENePIIOCKOCTD MOKeT GHTSL
3amaHa B BRAS

(o) =SB0,

§ 8. IlpoiicTeenman samaga

Touno Tak ke Kak HPE HAXOKAEHEHE 0606mEEHOr0 TopT-
peTa, ajlech OKa3hBaeTCA YROOHEM mepelTR K ABofcTBeRmOM
samawe. Bocmonrayemes yomosmamm Hyma — Taxxepa.
Corxracuo reopeme 14.4, nua toro wrobu meamumma (P, ),
paccMarpuBaeMas Kak QYHKOEA ) M ¢, JOCTHTANA MOEEMYMA
upn orpaunuenuax {14.20) B Touxe Py, cq, HEOGXOMUMO W JI0-
CTATOMHO, YTOOH

§ 8. IBOACTBEHHAA 3ALATA 319

a) TOUKA g, Co YROBABTBOPANA (14.20) 2

6) rpafEeRT QYHKIEE B 5T0H TOTKE PACKAAAKBAICAH ¢ 1O~
JNOWHTENBENME Kod(hQEOIEeHTAME MO TPANMEHTAM OTPAHA-
4eHHH, KOTOPKE AOCTHIANTCA B TOUKE g, Co-

MpuMe cioBamu, Heo6XoZuMO B N0CTaToYHO, UToGH cy-
mecTBOBaAm Takue uEcan oy > 0 m By > 0, 9ro

a b
Py = 0 oy — 2 [ (44.25)

=1
N, KpOMe TOTo,

a b
iy _ L =
T#Z“‘ ZB} 0,

=1 j=1
nprgem

(1 +co— lhey =) = 0,

B (o Z) +1 —c0) = 0.

(14.26)

PaccMoTpuM Temepb (ys KM

a b
W (e, B) = X o + 1213,- — ),
i=1 =1

TAE TOJOMXPHO

a b
=), — 2 Bs®s.
=1

i=1

ByneM meKaTh MaKCEMyM 9To#t $yHKOHE IpH orpanmTe-
uHAX

o >0, B; >0,

a b
M= 0 B (14.27)

=1 =1

Cormacho yenosuway Hysa — Taxkepa, Aas Toro 91061 Max-
camym Qymxmma W (a, B) npu orpasmuenmax (14.27) mo-

K craranca » Touxe of, B9, meobxonuEMo B OCTATOUHO, UTOGLI:

a) Touka of, O yromaersopsna yexosmam (14.27) u
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6) cymectropanm mucna g <L 0, . .., ¢, <0, 7 <O, ...
v @y <05 ¢ *) Takue, aro

ow _

o = (L — (%o, 29) s

6o =+ &) =7+

a b
=0 0, 0,
7 q0;=0, §;B; = 0, rae nonomemno P, = E oy 4 2 Byz;.
i=1 =1
Buigy DpOM3BONBHOCTH HONOMKUTENTLMHX WMHCETX i G5
YCa0BEe ) PABROCHNBIO CYIMECTEOBAHEI TACHA ¢ TAKOLO,
970

(@o W) >c + 1,

@b <o — 1 (4.2

(4o~ (o @) of =0,

(t —c + (b 7)) B = 0.

Comoeranasa yenosas Kyna — Takkepa mis Mummmyma
$ynxnue (Y,%) npn orpanmeennax (14.20) w qax vakcEMyMa
$ynxunm W (e, B) npm orpanmzenmax (14.27), momyuaem
CIBMYIOMYIO TeopeMy.

Teopema 14.10. Touxa o, §°, 6 komopoii docmuzaemes, max-
cunyn pywryun W (o, B) npu ozpanunenusz (14.27), u eex-
mop o, docmasasiouull munumyr yrnxyuu (h, ¥) npu ozpa-
nunerusz (14.20), ceasanw coommowenuem

(14.29)

a v
Vo= 2 abe — D B (14.30)
1

i=1

Taxum o6pasoM, fid HAXOKEERAA OUTHMAIbHON pasfie-
JADMER TUIePIIOCKOCTH [OCTATOYHO HANTH MAKCAMYM
dyaknun W (o, B) mpu orpanmuenmsx (14.27), ompepexnts
P, m3 {14.30) ® BajaTh rUOEPIROCKOCTD YpABHOHTEM

min (2, ) -+ max (2, o)
i i

(@ %o) = 7

b

*) Vonopme o, = 3} B; momno paceMarpsmars xax ABa mepa-

i=1 j=1
veucrea Sy — By 3> 0 & Tery — T 0.

§ 8. KBOMCTBEHHAA 3ANATA 321

Otmernm, aro dyurnmsn W (a, B) mMeer, BooSme TOBODS,
He eAMHECTBeHBHH MaxcamyMm. Ho Bce Tourm o, B° mocras-
TARIAe MAKCEMYM BToll  $ymxmum DPH  OTPanHIeRAAX
(14.27), coorserctoynT ommOMY B TOMY 3Ke BEKTOPY 1.

3pavende MakcmMyMa GyHEOEE W (o, §) mospomaer cy-
IUTH O DACCTOAHME MeMAY BHOYRTHMH 0BOMOIKAMHA MHO-
mects X m X, rotopoe pasmo

2
T Gome) = o

HeiicreaTensro,

(o, o) = (g, Sal 2, + ZpJ z)).

Hamomne, 910 3naverns ® u B ormnyam ot myas roas-
KO UL TeX BeKTOPOB Z; {Z,), A KOTOPHX

@obo) =c+1, (2, h) =c— 1.
Tloatomy ¢ yueronm (14.27)

a b a’ b o b
(o) = Bl + 38+ e Tl — 35) = Fal 4 388
i=1 =t =T = =1 =1
CrenoBarennno,

[ b
W (g, Bob = Dol + 3 81— 1 (o, ) = - (9, ).
=1

=1
Haxonern,

2 2
1 (Ponr) = To] = VW-

Hocaennee coornomesne mossorser ® xome mpaxrmTe-
CKOTO BLUIMCNEREA ONTHMANGLHOR pasfenaiomed rHmepmmo-
CKOCTE ONENHBATE BA30D MOK/(Y PABAETACMETME MIOKECTE A M.
A nyenso, ecanm madifena Touka o, B, ynosnersopmomasn yo-
nosmam (14.27), m snavenne ynknmn W (e, B) 3 a10# ToUKe

PaBHO B, To ¢3a30p» He HPeROCXOMUT 5

Jl18 MEOIECTs, He DasNeMUMHIX THIEPIIOCKOCTEO, T. 6.

TRKEX, BHIYRIKE 060M0TKM KOTOPHX NePeCeKanTeA, hymk-

g mun W (a, B)" ofnactm, ompemenmeMolt cooTHomeHmMMIL
: (14.27), Boapacraer meorpanmuenso.

13 B. H. Bananx, A. fI. Jepporenxuc
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§ 9. Merops! BHIECICHNST ONTHMANLHON pasgenatoueil
THOEPINOCKOCTR

BHustCAATE ONTAMAIBHYI0 PABRENAIMIYIO TAISPATOCKOCTD
pa IIBM me MROTAM clo)Hee, H4eM HaXONATh 0GoGmemmmi
IOPTPeT.

JIJ!)'{ BTOT0 JIOCTATOTHO B IPajHCHTHHRIX MSTOBBX MaKCH-
mmsarwm Gymeman W (e, f) saMennts yonopRH# rpajment
pynxnan W (o, B) B moloxnTeNbEOM KBAAPALTe Ba YCXOBALIA
rpagmenT (YEKHAM OPH OTPAHAICHEAX

030, 80 (=12 ..,0 (=12 ...,0),

a »

Doa= Db

=1 =1
7 B KauecTpe HavanbHOH Touxrm BEGpaTh TOUKY, YROBICTBO-
psomyio (14.27). B coorsereteEm ¢ teopemolt II. 4, mowa-
BAHHOR B NPHIOMEEWE, yCloBHHE Tpajment GYHEKIAK
W (e, B) ma MEoTo06pasHH, 3ananaemom yemosuamu (14.27),
ofHO3RAURO ompepexserca dopmymdok

1— (2, W)+ d, econ 1 — (23, )+
. 0,

Voea Wa:, B) = +a20, @ >

I NPOTEBHOM CIydae,

_ 143y

1+ (&5, 4) — d, ecam 1-+(%; ¥)

hos W (e, ) = —d>0f >0,
0 B NIPOTHBHOM cIydae

IpE  YCJIOBHH
EVen W — Z¥ea W= 0.

Temeps 0cTaercs NofoSpars Besmu¥Ay d Tax, 4ToBH aTo

1 i
YCNOBWe BHUOXHANOCH. DyAeM paccMaTphBaTh Vyen, Vyen B
{14.31) xax gyExknnz d w 0Go3EaTEM

L(d) = 2V%x (@) — =Vhea (d).

QueBHEAHO, YTO JUIA HAXOMKIEHEA YCIOBHOrO TPafMenTa [o-
¢TAaTOYHO HARTH KOPeHb YpaBHeHEA

Ld=0.

§ 0. BUYHCHEHME ONTHMAJILHOM THUOEPIIOCKOCTH 323

Uz onpenenemms cregyer, wro gymxmun L (d) — momo-
TOHIO BO3PACTANAA HONPOPHEHAA KYCOTHO-IMHEeHHAA
¢ynroma. Kpome roro, npi d — co oma HeOTPAHUIOHHO yO5I-
Baer. Iloaromy Kopens saneomo ects. Oynrnus L (d) Mower
HMETL H3JNOMH (DaspLBh IepBOil UPOE3BOABEOH) TOABKC B

TOTKAX
di = (z, Y) — 1,
&= (@5, )+ 1.
ToeTomy ropens L (d) mowxmo ﬁnpenenmh TAK: HafTH AB-

HeHHHE KYCOK, RA KOTOPOM NEKHT KODEHb, a BaTeM HAHTH

Xopeus Jmnedinoll pyrxumu, cornagawmui ¢ L (d) ma sToM
KYCKe.

Takmm 0GpasoM, HPUXOEEM K CleyIOmeMy anropmTMy.

1. Brrcaserca suavenne ¢pysrnumn L B tourax d; (d)-

2. Ecimr npu seex d; () pymxmus L (d)} > 0, To xopens
ZexnT Ha dyte d < min (dy, dy) u papex

i3
' 2= =) =N+, )
a + b ’

e I’ Geperca mo BeeM BEKTOPAM Zy, A KOTODHIX &g > 0;
1" Gepercs mo BCeM BEKTOPAM Zj; 4’ — WHCIO BEKTOPOB Zy,
A KOTODHX o ~> 0; b — 4mesio BekTopos Z;.

3. Ecam upnm sexoroprx d; (d;) $yRKmun membme myis,
T0 chepyer HaHTH MakcEMainkoe d; (d;), OPE KoTopom
L (d) << 0. O6osmaumm ero wepes d*.

Torza wopens ypapmemms L (d) = 0 xemnr va yuactke,
TIPHieraioeM copasa X Touke d*, u pasen

P JU—h o+ 3+, 7))
= s ,
rae I' Gepercs Ho TeM BeKTopaM x;, A KOTOPHX ¢ > 0

wm 1 — (z, ) + d* > 0; =’ Geperca mo TeM BeKTOpaM
Ty man xoropux f; >0, mam 1 — d*— (%, §) > 0; o’ n

b — COOTBOTCTBEHHO WHCXA CAATaeMHX B cymme 5’ ® 3.

4. \Branenme Alo; W BHUHCASETCH IyTeM MONCTAHORKE
B (14.31) xopua ypasmeuna L (d) = 0. Ll
ITonpoGues cTpykTYpa aXropETMa MOCTPOSHAS ONTEMAMS~

Ho#f pa3fensOMei TUNEPIIOCKOCTH GYIST PACCMOTPeRA B
Tiape XV,

1%
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§ 10. Iocrpoenne onrumannuoil pasgensromeii
THHEPITIOCKOCTIT MOAH(AITPOBANHBIM HETOXOM
Taycea — Batigemns

PaccMoTpEM eme OHMI METOX HQCTPOSHMS ONTHMAIRHOR
paspienslomeli rUNePIIOCKOCTH. e MeTofa ocHoBaHa Ia
TOM, YTO ONTHMAJIbHAA PasACIAIIAA IUIePIIOCKOCTh OPTO-
TOHANBIA OTPESKY, COSMUHANMEMY Gimkaiiime TOUKH BH-
nyxanx obomouex X m X, B DPOXOAHNT Yepe3 ero Cepemuny.
Towka z* npumagiexErT BHOYKIOE o06070YKE BEKTOPOB
Ziy oy Tgy €OIH

= Zozy, Doy =1, a; > 0.

Awpamoragno Touka I* IPHUHAANEHMT BHOYKIoH ofoxoune
BEKTOPOB Z;, . . ., &p, €Ca’

¢ = 3,75, IB;=1, B;>0.

Iloaromy, Juia Toro wToGu HAHTH OUTHMaNBHYW pPasfeldAlo-
IMYI0 FEOSPIIIOCKOCTD, AOCTATGUHO HafTH MHHAMYM KBaRpa-
Tuynoit gopmsr (), §), rae
Y= Zow — 2pz;,
B ofmacTE
Za; =1, ¢; >0,
(14.32)
Zpy =1, B; > 0.

Bexrop §, mocrasnsomui MAHBMYM, GyReT HampaBILOMAM
BEKTOPOM ONTHMATBHOH TURePIIGCKOCTH.

B BuunCAMTeNBHOM IJAHE dTA 3ajada NEKAK e Hpome
Tolf, KOTOpaA pACCMOTPeHA B NpefNAymeM mnaparpade.
SJIECL OTPAEAIEHHA 33JAICTCA JBYMA YCJAOBAAMHA THOA pa-
BeHCTB&, TOIAA KaK TaM BXOAWIO AHIND ONHO TAK0OE€ YCJIOBHE.

Paccmorpmm  momubunupopanmeii  meros Iaycea —
Sajimens paa monmcka Maxcmmyma (P, 1) B obmactm (14.32).
Mopnuranma meroma I'aycea — Baifjiens manmpaniemRa Ha
10, YTo0H XpPM FBWHKEHEN BOJNb BHOPAHEOH KOODPAMHATH,
BO-DePBHX, HEe BHATH 3a nOpefesasl DONOKHATENBHOTO KBajg-

panTa, a BO-BTODHIX, BCE BPOMA OCTABATHCA Ha MUOroofpa-

aun Joy = 1 (wmm ZP; = 1),
Hrax, myets B {-i MomenT BpeMeHy ToUKa o (¢ — 1},
B (¢ — 1) ymosmersopser ycxopwio (14.32) m cosepimaerca

§ 10, IOCTPOEHHE METOINOM TAVCCA — BANAEIA 335

Iar BRONL ROOPAMHArTsl o, Torga Beimymma mara Aay
MOIEPRIUPOBARAOTO MeTofa Taycca — Baiigenn ompepe-
JHAETCH H3 yeaosua

Klliz:;]]z'(t D — Aay) + Aoz, — 2" (¢ 0 (14.33)

e

a b
Sl = Qo —Dz, 1= 1) ;.

i=1 i=t

Munamym senmennmn (14.33) maxommres npu mare

0, ecmt (@'(t—1) — 2°(t—1), 2" (t—1)— 2 O
(' (t—1) — 2" —1), &"t—1) — )
@) — =, 2" (1) =)

(& (—1)—z"(—1), (1) —z,)
@ (—1) —,, 5" (—1) — )

Aoy = 1, ecau >1,

B OCTRJILHBIX CIyHaAX.

Tarmmu 06pasoM, pexyppemTHas HpPOUEAypa IOMCKA ol
THMAABROK paanenmolneﬁ THOEPINIOCKOCTH 3anaerca TaK:

() =2 (¢ — 1) (1 — Aw) + wAcy.  (14.34)

AHaJIoTHTHO HaXoETCH auavenue 4* () B cn -
o 6] yi2e ABmKe
() = 2* () (1 — AB) + 7Ap,

0, eomn (2" (t—1) —2"(t — 1), & — 2" (¢ — 1)) << 0,
E=2¢—t -2 ¢_1y
—2 =1, 57— (-1
@ =2 ¢— 0 —) =2 ~1)
@ =2 —1), B—2 (1)

e

1, econ

>1,

AB, =

B OCTAILEBIX

CNYHARK.

(14.35)

*
Bnam z* & 2%, HETPYIHO NOCTPORTE OUTUMANLHYIO Pasjc-
Ay TANepILIockoeTh. OHa 3afaetes mapoit
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Pexyppertaan mpomexypa (14.34), mo cymectry, ecTh
anropurm B. H. Kosus:a pis mocTpoeHms onTAMANBEOHE
pasfessmomel AIOPIIOCKOCTIL.

Bamewatensras O0COGEHHOCTR DTOTO ANTOPETMa — Ipe-
mexsEAR MpocToTa peaymsanum. OJHAKO CYIMECTBYIOT 3a-
navm (ocoberEo PR GoabIIoil PasMEPHOCTH BEKTOPA ), ALA
KOTOPHX CKOPOCTH CXONEMOCTH A/ITOPATMA OKA3LBABTCH Mefl-
MemHoH (BCIOMHEM, YTO CKOPOCTB HOKCKA MAKCHMyMa B BTOM
anropmrme ompegexser mMerol I'aycca — 3aiipens). Hmenmo
JUIA TAKMX 2473 B CTPOAT BHAYMTENBHO Golee CAOMHHS i~
FOPHTME, B KOTOPHX /I YBeJNIGHHA CKOPOCTH CXOAUMOCTH
menonbayoTeA Gomee aPeRTEBREE METOE HOMCKA MAKCHAMY-
Ma KpaapaTmaHo# dopMut.

§ 11. Ipaveneune meroaa oGobmeHHoro mOPTPeTA
A HAXOMICHMS OUTHManbuoli paspessioell
THNEPILIOCKOCTR

Bagaua HaxopeHNA 0GoGmERHOro mOPTpPeTa IPH 3afial-
HOM % HeCKOJIbKO HPOIe, 9eM 3a4aTa HAXORIGHAA OUTHMANL-
Hoit paspeasiomel rEmepmiockocts. B macTHOCTM, mpm pe-
meHEH ABORCTBEHHON 3ajaTH B ¢IyYae moHCKa ofoGmenHoro
IOpTpeTa OTCYTCYBYET OrpaEmuenme BmEa oy = P

CymecTByer Iea cBocoba IPHMERATH MeTOJ 06o6meRROre
mopTperTa ANA OTHCKAHEA ONTAMANBHOH Dasfelmomed Iu-
UEPIIOCKOCTH,

Tlepsnit cmocof ocHOBAH Ha TOCAEZOBATONBLHOM HOCTPOS-
EAE 060GWEHENX WOPTPeToB HpHU pasueix k @ mopGope k,
Gnmakoro K k&, (reopema 14.3).

Ilpe mopfope & MOMEO HCXONHTH HENOCPe[CTBORHO H3
KPHATEPHA

¥ (k) 1—k
mex 1 ) = max
M ECKATE MAKCEMYM IO % OFNEM M3 H3BECTHHIX cN0coGoB Io-
mcKa KcTpeMyMa QynKumm ofmoli mepeMenmol. Moxmo Tak-
e mofbupats k w3 yemosms Zay — 2By, rme oy > 0m B >
> 0 — KoopdummenTE pasNoMerns ob6o6meRHOr0 HOPTPe-
Ta mo KpafHuM sexTopaM. IIpu BHOOJIGNEE 8TOFO YCIOBUSA,
xak HeTpyAHO YGenutbes, obofmenHmiE moprper W (k) xon-
JEHEAPOR Ponre
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Bropoit cmoce ocropan ma CIeYIIMeM CBORCTBE BEeKTODa
Qone- Pacemorpum BeeBosMoube pasmocTE BHAA

¥ =2 meX neX

TIpar 3T0M BEKTOP Gonr OGNamaer cmoiicTBoM

R (Qoar, Yij) = Max min (@, ¥
i iel=1 1,§

B HoaTOMY, Kak Gwilo ykasaHo B § 2, o8 KomnmHeaper 060G-
HIeHHOMY OPTPery ¢ kiacca ¥ = {y;;} npm mycrom BTOpoM
kaacce. Tucno BeKTOPOB y;; 0GEIHO MHOTO Gonbule, WeM Iam-
ua ofyTaomeii BuOGopKH. 1103TOMy HENOCPONCTREHHOS mMO-
cTpoenue ofobmonuoro moprTpeTa Y 3aTpyARETENABHO. BMecto
STOTO MOMKHC BOCHOB3OBATRCA CIeAYI0Ileld HTepaTHBHOH npo-
ey pokt.

1. Bepetca mponasonsHas mapa DeKTOpoB 2, Zj. O6pa-
3yeTeA rnacc Yy ncero m3 ofHOTe BeKTOPA Y, = Iy, — Zj,.
Crponres ofofmennstit moprpet P, 310r0 Kiacca (IpH TyCTOM
BTOPOM KJacce).

2. HMomyerum, wro ma i-M mare TOCTPOEHBL KIACC BEKTO-
poe Yy u ero ofoGmenHbit moprper 1. B ofyzammeit mo-
CHeI0BATCNBHOCTI HAXORWTCA BERTOP 2y, TAKOH, W10

(Po Ziyp) = min (s, 3,

E BeKTOp Z;, TaKOH, 970

Frx
by, %y, = max (Y, £3).
i

Ofpasyerca BeRTOp Y = Ty — Tipy

3. Ecam (1, yuy) <<1— &{e >0 — napamerp mpo-
OEAYPH), TO KAACC ¥, MONOJMHAETCA HEKTOPOM Y. Mamee
Haxoparca obobmennm#  moprper ., ob6pasonanmerocs
Kaacca Y,y ¥ IPONEce OPoAOIHKASTCA AAbIIe.

Ecau ke (Py, yiy) >> 1 — &, To mpoiecc 3akamampaercs
o 3a NPAGIMKENHMe ONLTHMANBION Pasgeafiomell IMIepHIo-
CHOCTH UPHAHHAMARTCA TUDNePOICCKOCTE

min (z;, 9} + max (7, §,)
i

0 2) = At ——.
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Ipm & = 0 mponece 3a KoHeYHOe YECIO WTEpANEE OPHBO-
AuT K HAXojelunw ofobmeHHOro moprpera Kiaacca Y —
={y:}, a cIERORATENEHO, H ONTHMANBHON paspensiomel mo-
BEPXHOCTH.

[Tpr peaunsanmu aToft npouexyp yHoBHO Ha Kammoi
nrepauan mpn  ofpasopanmM kaacca Yy, M3 Y, YHaLATh
LCe BEKTODH ¥, BXONAMME C HYAeBLIM BeCOM B PasiloeHHE
obofimenrmoro moprpera .

§ 12. Hexoropsie cratnermucckne ocoGEHHOCTH METORA
ofobiierHoro noprpera

B raane VI 651 moaydens oKy KavecTDa aATOPHTMOB,
CTPOAMNX pasfelfI0IIHe IHOepPIIOCKOCTH MCTOJIOM MAHWMH~
3annyM JMIHAPHYCCKOTO PACKA.

B gacrmoctst, 6mo moxazamo, wTo AmA MeTepMHHACT~
CROTO CIY4aA MaTeMATHYECKOe OKHAAHHE BEPOATHOCTH OMH-
Somolt xiaccapEKADME ¢ HoMOmLI pemalmero IpaBuaa,
LZOCTPOEHIOT0 WO BHGOPKe ANMHEL !, He MoeT GLITE MeHbIN®

n
chT,
Tji¢ ¢ — KOHCTaHTa, N — eMKOCTL KJjacca.

Bruin mofiydeHH M BepXHue ONMOHKM KAYecTBa. Bepxunme
ouenKy GKIE BYX THIIOB — 3aBUCAILE OT PASMEPROCTH mpo-
CTPAHCTB2 (ATH ONGHKH CAeNyeT A3 ofmeit TeopEm paBHOMEp-
ol (‘/XD}I(YIMOOTPI) U OLeHKH, 3aBHCANIHE OT OTHOCMTENBHOIO
PACCTOAHHA (5TH OHEHKA CeAYOT B3 o6o6menHoN TEOPEMEE
Hosuxosa 6.2).

B arom maparpage GyXyT ECCIENOBAHE ONPHKM KavecTsa
ANTOPWTMOB, PEAIH3YIOMAX MeToj ofofmensoro moprpera.
Byner moxasano, 970 A aTUX aJTOPHTMOB CHPABOJIHBH
O/IHOBPEMEHII0 OLeHKA 0GOMX TAIOB (TEM CaAMEIM BEIIOJBSET-
cA myuman na Aux). llpu aTomM cymecTnesHo To, 110 BepPXHSIA
OIEIIKA, 3aBACAMIAA OT Pa3MepPHOCTH, 3HAYATCJILHO Gnmee K

s on
IUHKHEHA ¢ ——, 9eM OlEHKH AJIA MPOM3BONBHLIX ANI0PATMOB,

CTPOAIMEX PasjelsA0Mylo TUIEPUNOCKOCTh HA OCHOBE Mu-
IEMyMa aMOEputeckore pucka. Tem cameim 6ymyT mokasa-
Ll 0COOHE CTATHCTHRECKHE CBHOACTPA MeTopa pGobmenHoro
DOPTPSTA.
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Urak, nycrs sanasa rakosa, 9o s aoboit srbopra guu-
ues I npr aapanEOM mapamerpe k < 1 cymgecTsyer ofobmen-
Hbl IOpTPeT MuomecTsa X OTHOCATCALHO X.

Oxasmipaerca, uro npa 9ToM KagocTso R anropatMa, me-

TOX53YI0Iero MeToA 0600IMER0r0 IOPTPETa, MOKET BHITH Olje-
HEHO!:

R HLi (14.36)

T\® 1 — PasMePEOCTh LPOCTPAHCTEA.

9ra ouenka Momer 6uTh eme yemmena. B § 3 Gruro moka-
3aH0, 410 0G0GMeRNLIE HOPTPET Y BCOrAa MOKET GHTH pasio-
eH N0 CBOHWM KPaf@uM BeKTOpaM B BHAe

a b
b= 2 am— 2 By

i=1 =1

970 pasanokenme, BooSme TOBODA, He eguEcTBeRA0. Hasorem
wpaftumit BeKTOp UNGopMAMUSHNM, OCAE OB BXONHT C HEHY-
JIEBEIM BOCOM BO BCE PA3NOeHHA Bektopa Y. Ofosmagum wo-
pe3 m — MareMaTHYecKOe OMUAAHHS YHCIA WHPOPMATHBHHX
Bexropos B prfopke muman { 4 1. Hmke 6yner moxasamo,
4TO CHPaBeNIHBA OUEHKA

R l% (14.37)

Byner noxasano Tarme, 9T0 BEErAa MMeeT MeCTo Hepamel-
CTRO

m < n.

B npanTaveckux 3ajagax 4acro oKaZHBAETCH, WTO M MHO-
To MeHBII® 7, W TOrma MerofoM oofmenmoro nopTpeta
yAaerca mHo BHGOPKe, COMIMEPUMOH ¢ PAaIMEPHOCTBIO npo-
CTPAHCTBA, MOCTPOHTH PAIMEAAWINYI0 TANEPIIOCKOCTH, Ia-
PAATEPYOINYH Malyl BEPOATHOCTh OWHAOOUHOH KIacCH-
drranEm.

HMaa susopa omemox (14.36) w (14.37) BOCHOIB3YeMEn
CBOHCTBOM HECMEIEHHOCTH ONEHKE CKOMBIAMEro KOHTDOIS
(eM. § 7 raapu VI). Ilecmemenmocts osmauaer, Tro Mare-
MaTHIECK0® OXHNAHHE YacCTOTH OMHOOK Ha JK3aMeHe mocae
06yueRus Ha HOGNEROBATENBNOCTH RIAUE [ PaBHO MAaTema-
ITK‘XBCKOMY OMAJIAHHI0 YAaCTOTHI oubox IPH CKOJXEBAMCM
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KOHTpOTe Ha Nociaefoparenbumocrn Amunnt I+ 1. Tlpame-
HETOIBHO K MeTONY 0GOOMEHHOT0 HOPTPeTa CROMBBAMMA KOH-
TPOIH HMPOBOAMTEA Tak: u3 o0ynawimell BSIGOPKH IocTef0BA-
TeJdbHO (KasK/Ibll pa3 Oo 0gHOMY) YAANATCA BEXTOPH Zp (Ep);
0 0CTABMIGNCA JacTH BHOODKH CTpORTCA 060Gmennyi mopT-
per P, T MPOBEPAGTCA TPABAALHOCTL OIOIHARMA YRAICHIIOrO
BOKTOPA; HOCHe JTOTO NOACIMTHBAETCA MACTOTA OMEGOK.

CrpaBefuEBa TeopeMa

Teopena 14.11. Jucao owubor npu crorvasuyem xowmpore
He npesoczodum uucaa URGOPMAMUSHIT 8eKTOpos 0GoGwyeN-
ro20 nopmpema \ {k), nocmpoennozo no éceii snbopxe.

Horkasarenscrso. JocrarouHo wuokasaTe, UTO
opH yaadeHRR NeEmGOPMATHBEOrO BeKTopa u3 ofydanomei
BHOOPKM B X0/Ie CKONB3AWEr0 KOHTPOJNA OWEGKE Ha 9TOM
BEKTODE HE IPOM3OIfmeT.

B camom feme, ecam mexTop xp (Zp) He Apigerca mmpop-
MATHBHHM, TO CYHIECTBYeT paslorkeHuMe oGofmeHHOre HOPT-
pora

b
=2 wm— 2 B,

ar >0 By >0, (@9 > 1, (&0 <k (14.38)
o (1 —(zn¥)) =0, By(k— (z5,%) =0,

B KOTODO® BOKTOP Tp (Zp) BXOAMT ¢ HyJeBhM BecoM. Ho ato
BHATAT, UTO BOKTOD Y ABIAETCH OFUOBPEMEHHO 0GOGMEHHEIM
TOPTPeTOM H AuA BHOODKH, M3 KOTOPOHE BEKTOD Zp yAallew,
TaK KAK JUIA Hero BHINOJIHANTCA BCO yCI0BHA Teopemul 14.6
TPAMEHMTENbHO K yKOpoueHHo#t pmbopke, T. e. P =1Pp.
CiteporatensHo,

(Zp) Pp) = (25, H) > 1

(Zps ¥} = (20, ) &,

& 3HAYHT, YARJICNNLH BEKTOD OmO3HACTCA UPABWILHO. Teo-
peMa [OKazaHa.

Uz reopems, ¢ yuerToMm HecMeMEHHOCTH OLEHKH CKOMB-
BAMEr0 KOHTPONA, HEMEJJEHHO BHTEKAeT HCPABEHCTBO
(14.37).

Tloxakem eme, a0 9McAO MAGOPMATHBHEX BEKTOPOR HE-
KOTjla He IPeBOCXONHT PasMepHOCTh HpocTpaHcTRa n. Jlam

uan

§ 12. CTATUCTHUECKUE OGOBEHHOCTH METONA M

9T0T0 AOCTATOTHO HOCTPOATH pasioxerme buja (14.38),
B KOTOPO® ¢ HEHYNEBHM BECOM BXONUT He 60Jee 1 BeKTOPOB.

JMeictentensHo, ecin B pasaomenn: (14.38) sxogur 6o-
7ee 1 BeKTOPOB, TO BCOIJA MOMKHO IIOCTPOMTE DPABIOIKEHHS
TOTO K@ BAAQ, B KOTOD0 BXO/IAT MEHENISe UMCA0 BEKTOPOB.
Boaram cAcTeMa @8 M > N BOKTODOB JHEGHHO BaBHCHMA.
Moaromy cymecrsyior gmcxa 71, (T;) Takme, 910

a

b
Z Tty — 2 Ty =0,

i=1 =1

TPHYEM B 9TO PAANOIKEHH® BXOLAT TONBKO T@ BOKTOPH, KOTO~
peie BXoaAT B (14.38) ¢ HeHyIeB M BecoM, H o kpaitmel Mepe
ofEo Yy (T)) IOTOXATONBHO.

0T BHIPAKOHHS

a b
Y= N— ) n— 0 G— 1z (14.39)
1

=1

3afaeT cemelico pasloxeHmi 0GoGmMeRHOro mopTpera mo
cpouM kpaiimmm BextopaM. IlockolbKy Bce o u P momomm-
TeJBHS, TO HPY AOCTATOYHO MAIEX IO MOLYMIO ¢ BCO KO-
QUIBEHTH OCTATCA IONMOIKETENBHHME. B TO ke Bpems,
HOCKOJIBKY CpPefE WmceX ¥;(Y;) €cTh IONOKHTeNBHES, LPK
nocratouno Gomsmom ¢ > 0 Hexoropue xosddmnmentr cra-
HYT OTPHLNATENbHEIMEA. SHAYHT, HARmETCA f=— tmin, TPH KOTO-
POM BOEPBHE OJHH WIR HECKOJIBHO KOMHPHIHEHTOB pasio-
swenns (14.39) o6paraTcs B Hymb, B To BPEMSA KaK OCTAJbLHEE
COXPAHAT MOJIOMKHTONbHO® 3HaueHHe. [IpAMERAR 3T0 MOCTPOL-
HAE, eCHAE HYKHO, HECKOJNBKO a3 MOJYIAM HCKOMO® pasio-
HEHH®.

Iins merona ofo6menmore moprpera mpm k << O ypmaerca
DOAYYHTb TAKIKE OMEEKY KAYecTBA, BABHCAILYI0 OT OTHOCH-
TENBHOT0 PacCTOAHAA MOy kiaccama. Ilpm k= —1
OLHKA COBOAfAeT ¢ BHBeAeHHOH B rumase VI (reopema 6.2)
OI[eEKOH KAuecTBA JIA WOPCENTPOHHONO JIrOPHTMA C MHOTO-
KDaTHEIM NOBTOpeHmeM ofyTalomed moCHefOBATONBHOCTH, A
HMEHHO}

R z% M (%) , (14.40)
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e

t23)),

P — paccTofiHue OT HAYANa KOODAHHAT [0 BHOYKIoH 06omou-
KH MHOYKECTBA BEKTOPOB &y, - - ., Zg, Ty - + -, Tp. Maremarn-

UECKOe O/KIASHUC 6epercA Mo BCeM BHEOPKAM PUKCHPOBAH-
HOH JUXmALL.

Herpynuo ySepuraea, uro ancao P ® MORYNb ofofmennoro
TOPTPeTa, MOMYUEHHOT0 UPM A = — 1, CBA3AHH COOTHOLIEe-
HIeM

_ 1
P D

EC.VH‘I, Kax it panbilie, BOCHOJBL3CBATHCA HeCMeIeEHOCThI0
ONCIKN CKOMR3AMEr0 KOHTPOJA, TO AN BBopa (14.40)
JIOCTATOUHO JROKABATH CHEAYIOHYI) TEOPEMY.

Teopema 14.12. Tucao owubior npu crosvsaugen KOHmMpoae
Oax memoda o6obueniozo nopmpema npu k= —1 ne npesoczro-
dum D* [ (— 1) |2

Howasarexncrnro. Hyers nama ofysaomas no-
CHEJIOBATENBHOCTh Ty, « - ., Tgy Ty, . - -, Ty A MAKCHMYM COOT-
BetcTayomedt ¢ynxnqun W (x, f) mpu o >>0; B> 0 mocrura-
©TCA B TOUKe o; = of, B; = B°

Cootperctrenno $ = Sayz; — 2P,8; — oGoimenmmit mop-
tper. OGoswawmm wepes of, P Touxy, joCTARNSIONTYI
yaxommynm gyucnun W («, f) ua muomectse o, 3> 0, B; > 0,
o, = 0. Ouesmano, uto eif cooTReTCTBYRT 0GOBMENME nopr-
per, moctpoennwii mo prifopre 6es BexTopa Zy:

a b
by = 2 alz — ) P
i=1 i=1

OGosnadum ucpes WP spawenne dymxmun W (e, B) B TOuKE
o =0 (i#=p), a, =0, B; = pl. Ouepummo, ut0
W (a?, f7) > WP
¥ OJHOBPeMEeHHO
Wi, P << W 89,
Moatonmy

W, BY) — W (aP, B7) < W (o, B%) — WP. (14.41)

§ 12. CTATUCTHYECKHE OCOBEHHOCTH METONA 333

Haxee,
1
W (@, B) — WP = — 1 (o, o) + - [ — 0B f? =
1
= 0 — b (g, 7,) -+ - (@D | 7, [
Hns xpaiinero sexropa
W (00,80 — W2 = L (ahe |z,

(14.42)

Bygem caurars panee, aro o6o6mennsii moprper v, Hempa-
BUJIBHEOQ ono3Haer BEKTOD Ip. 31‘0 80aYAT, 9TO

(b 200 < LEE (14.43)

Kpomo toro, rak 6uuie moraszamo mpu moxa3aTesBCTBE Tpesbi-
AYmeit TeopeMil, 3TO BO3MOKHO TONBKO B TOM CIYTa0, KOIA
Zp ABICTCA KpafiHAM BexTopon o60GIIENHOTo mopTpeTa Yoo

Mcenenyem Temeps memymo wacts mepasemersa (14.41).
Hns ororo pacemorpEM opms mar MAKCHMH3ANEA QymKOAYU
W (a, B) B3 tousm oP, BP Broms ocm o, >0 B BHGepem
ONTAMANBHO® BHATCHAS ap. MMBBM

1 o
W0, B) = W (@, B%) + @ (£ — (25, ) — - | 25
O1croaa DONyyaeM ONTUMANBHOC ANATOHHC Oyt

1= (@ b))
ap = T Ea

Yueunenne W (o, B) Ha sToM mare cocTamut

11— (o, B
AW, = =y

Tar xax AW, me Gorbme, ueMm mpmpamense (GpYHKIRA pH
TONHOH MAKCHMMBAMMI, TO

1— (. 2
W (0, %) — W (a7, B%) > AW, = (_‘%I_ﬂ
P

O6remnuan (14.41), (14.42), (14.44), nomyuny

1 10— (g, b
7 (@) |2 P > ],‘;I,” )

. (1444)
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OTKYMA, YIHTLIRAA (14.43)

(g, W) 1~
ST P

p>

Anamornuuo omesmpaeren Pp:

1

Bo > 515t

3

Vanrusas, 1o |z, [ D, |2y | < D, nmeen
1
Op 2 5hr

14—k
B > 5

1ycrs Temeps upym cxONB3AMEM KOHTPONE TMCIO HEIpPa-
BHJIbHO GIO3HABA€MLIX BEKTODOB IHEPBOTQ M BTOPOTrQ KIEACCOB
parao coorsercreeno U m I, Torma B cuay teopemst 14.10
Opx OTPHIATeNbHOM &

(b, W)—Zu ka B,>2u—k§)
i=1

e X' u 3" GepyTos TONBKO U0 TeM BEKTODaM, KOTOPHE
HENPaBUJIPHO OIO3HAIOTCA HPH CHONB3IAMEM KOHTpOIe.
JHanee,

) K —k)
b ¥) >55 b — ~gp— L.
Orongarencuo npy k < —1
@t by 2G0T
pr 0 > k> —1
2
AR
-1
G+ L) < (1), p(=1)D?

Teopema Roxasama.

B cayzae k&

POIKNSHEOTO cucTeMoH =5, . . -
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§ 13. Ilpmnoxenne x raase XIV

1. PacemoTpum B eBIoBoM NPOCTPAHCTE® E, KOReURYI cif-
cTemy BexTopoB X = zy, . . ., Tk
Muomecrso I' BexTopos x, MPeACTAWMMHX B BHUAS

13
o=3 1

=1

Vi >0,

k
>0,
3

06pASYET MHHNMANEMHI DUIyRT Komye, Cofepamuil cucremy
BekTOpoS X, WIN, HEATe, BMITYIIHI KOHYC, LoPOAICANEL CHoTeNOR
BeKTOpoB X.

Onpenenenne 1. Cucmema gexmepos X e passepuyma, ecan
70 pONDeHHEE 10 GRRYKABIE KONYC ME CODEPIUNL HYAR.

Onpenenenne 2. Cucmema dexmopoe X cuavno passepryma, ec-
st 1o po dennentis et gnyxanii kowye T codepacum sce npocmparcmao Ey.

Onpepeemus 1 1 2 5KBUBAICHTHR CAEAYIOMM KBy ONEACTSHTH,

Onpepenenue 1. Cucmesa sexmopos X e pastepuyma, ecat
cywecmayem maxoil sexmop @ & Ep, wno das ecex vy e X

(@, 9) > 0

Onpepenenne 2'. Cucmema scxmopos X cuavho paseepnuyma,
ecan dan ecxkore @ & E, nalidemea maroit ¢exmop z; & X, wmo

(w1, 9) < 0.

Jloxasen, wTo ompegenenwn 1 u 2 sxpmBaxemTHH 1w 2.

Teopema 1. Onpedescsue 1’ axausamermmuo 1.

loxasarexnorso, IycT CHCTOMA DEKTOPOB He pazbep-
ny b cwucue 1'. BHATT, CymecTByer Taxoe 9, 9T

(w5, 9) >0

nas Boex z; & X.
PacemoTpHY MpOUBBONLTHIE BIEMCHT 7 REITYIIORO WOLyea, Ho-

(I.9)

Vamonint cxanapro (II. 1) crepa @ cnpana Ha @
(=, 9} = ZT1 (=, @)-
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Tax xax (z;, 9) > 0 n no Kpaimeit Mepe ommo v, > 0, 70
vk o, (2 9) >0,

Taxus ofpasost, ms 1’ crenyer 1.

Lyoms rencps onetena nextopon X pumywma n casens ompemee-
s 1. PacemoTpmu nutnywaym obonoutty X crezesst X, T. 6. smonaersg
BCRTOPON ®, mpeACTABEMMA B nmge

7,

z

k
21 e D,

Vi >0,

Iy =1,
Cornacao ompegencrn 1, 370 MuOKecTno ne copepiut nyas, Kpome
Toro, UHO BAMKHYTO U OTpaEUdeHo. HosTomy BeKTOp 2,, HA KOTOPOM

Aoernraecn min |2, ve paves mymio u npmasgAEAHT MOMECTRY X,
=X

Hoxames Temeps, uro mua mwboro x* & X

(=%, z) > 0.

Pacemozpmy otpesox
A~z -+ x* (*eX, 0 <)
Jletio sugets, wTo BT0T oTpesox mpumagnemmr X. Haliges monyns

HMPOUIBOALHOIO BCKTOPA 7, KoWeN KOTOOF0 AewnT na
g oTpeawe
( — Dy + ta* i

lel= V@ =Gt 27,0 = o 7 %)

= ViEl =2 (mlP =@ ) +o )

TAC 0 (f) — DONHIAEA BTOPOXO MOPHAKA MAKOCTR Mo £,

Tax xax | @} 2 | =, To xoofdmmment npu anmedion wems fomien
GHTB  HEHONOMHICTLMEN, T. b

loo ' — (2%, =) < 0,
(=%, @) 2 12 [F > 0.

Moceguee nepasenctno oupasemtuno aus xw6oro 2% < X, a cueno-

BATCNLEO, /IR 21, . . ., . BEASET, Jonohe oNPORNGHTA 1 neliipn:
0.

Taxum ofpasom, sxsmbanemimoots 1 m 1’ moxasama.

Teopesn I.2. Onpedeserun 2 u 2 oxsusasermms,

Aoxasareancrro. Nyem ecupasemnuso 2. Bro smaur,
970 UPOHSBONLEHIE BEKTOp —@ 5= 0 MOMeET GMTh TPeACTABIEE B RUME

—® = Iva;,

OTKYBA cmemyer

rme

K
HEX, 1,20,3) 1,>0.

=1
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VYMBOMEM CRATADPHO HoCJHefHEee pPABEHCTHO HA §F
—lel* = 27 (=, ©)- (T.2)

Vausupan, 710 v; 3> 0, me pasemcrsa (I1.2) mueew, 170 Ko Kpamed
Mepe s offEoTo. §
{z, 9) <0,

T. . CHETEMA CTDOr0 HEBHNYKAA B OUDEHCICHER 2'.
TloKareM Telleps, Tro B3 & caAexyeT 2. JONYCTHM, 9T HO CYmECT-
BYOT BexTopa @ =& 0 TARoro, 4T0 ANA BeEX %y

(=4, §) 2 0.

O1clopa coreayer, 4To HYIb NPHEAIIEKAT BHNYKIOMY KOHYCY, NOPOM-
HeHHOMY 1, .. ., Ty, TAK KK B NDOTHBHOM Cy4ae B CHIY SKREBA-
zemruocr 1 & 17 ualigeTca pexrop § Taxol, 4To A Beex w;

L e >0,
B nporasopemmm © 2,
Havomem DEKTOp i 0430BbIM, €CIH CYMECTBYET MPeACTABICHES
nyns bEga

0= s >0,
£

B KOSOPOE BEKTOp 4 DXOMWT G HEHYTeBHM becoM (1. 8. px == 0.

Bouyxan# KOEYC, DOPOACICHEE BCEME GABODGIMA BeKTopamm
u8 X, copliafaeT ¢ IUIepNPOCTPABCTBOM By, DOPOMICHHLM BTHMIA BeK-
Topamu, JleicTBRTeNLEO, €CAH BEKTOD Xk 0A30RAL, TO BEKTOp —ok
HNpPHBAICIKAT KOBYCY, LOPOJAEHHOMY (A30BHME BeKTOpaMu ua X,
TAK KAK W3 COOTHOMICEHMA

0=2Zrm (vesk0,vi>0
crenyer, ato
2 St @
T ki

IMporasonsuiil nextop y npoctpanctsa Ey, NODONAEHHOTO Gazo-
BHME BeKTOpaMH 13 X, UPGACTABEM B DRIE

¥ = 2oz,

The z; — §a30BHE LEKTOPM; 31eCh HEKOTOPHE o MOCYT GHTH oTpHa-
TeABENME,
TIpencTanuy Beo wieut cyMMH ¢ OTPHOATEILEHME Kopdamuenta-
ME &y B BEAP | 0y | (—wi), & (—2;) B cooTBETOTBEE ¢ (I1.3) pasiorn
To Ga30BHM ECKTOpAM C HeOTDPMNATENLHHMH Kod(Qmuuenramu,
Taay o6pasoM, MoNyIEM NpeACTARACHRS

¥y=Zbz b2 0, 25 >0
ana mpomssosbEOT0 y & K.
Jlanes paccMOTPUM CiefYiOIMe DBOBMOKHOCTH.

A. Npocrpamcteo Ey, moposupmnoe 623cBLHIME BEKTOPAMH, COS-
OAJAeT CO BCOM HPOCTPAamcTBOM E,, B 9ToM cayuae, Kak TONBKO 94T0
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noxasamo, BUTYKINI KoHyC, Nopommernsi X, copmanaer ¢ Ky,
BUIOBAITCA yO/ODHA  ONDSISICHAR 2.

B. Npoctpanctno By mweer DAsMePROCT: MeHbIIyIo, oM K,
U TIpM OTOM Bee BEKTOPM Ma X 63oBHe. B BTOM GTY9Ae pACCMOTDIM
TUpOM3BOABHNE NexTop ¢ U3 E,, opToToHANBHE £y Quesmjue, 9To
OpA 3TOM AAA BeeX z; & X BHIOMAHABTCA DPABEHCTEO

(2 9) =0
B OpOTHBOPOSRE ¢ ollpefefenseM 2'.
B. Tpocrpancrso Ky uMecT pasMepHocTs MeHbmy®, TeM E,,
B He BCe ReKTOPH X Gasosue.
Torga mpocTpaHcTBo £, MPONCTABMM B B/ ODOMBBEfPHEA KBYX
OPTOTOHANBHEX HORNPOCTPAHCTE

Ep = Ex X Ep-x.

PaceMoTpsM MROIKECTHO UpOKUEE ¥ He6a3oBMX DEKTOPoB B
npocTpaBcTRe E, g,

VTpepinaeTon, UTo MuouecTno Y 06pasyer HepassepHyTY Gii-
cremy peKTopon. JleHCTHRTENLEO, €CHH 3TO He TAK, To, KAX YKo GLI0
HOKABAHO, BMIVKMEUE KOHYC, HOPOMIeHHME Y, cofepmur 0, T. e.
cymecraylor Takge 8; 3> 0, £8; >0, Tro

Tbyys

THC y; — MPOCKIME HeGAIORLX BEKIOPOB B Ep—.
Paccmorpum  BexTop

%= 58z, (I1.4)
rae x; — HeGAa3oBHe BEKTOPH, TTPOCKIAN KOTOPHX PABHH COOTBOTCTDOH-
HO v

Toraa

pg, == Zbw

CriepoBaTensBo, BEKTOD % NPVHANIGIKAT MpocTpaHcTBY Ly Iloe-
T0MY BEKTOD —2 MOTKET GMTh MOCTARIEN KAK JMTCHEAR KOMOREAIHA
6aB0BHX BEKTOpOB %; C HeOTDMITENbTEME KodbdMImeRTAMI

— 2= 3Ijs, (IL5)
Cymmumpys (I.4) m (IL5), mmeen
0= 26z + Sv;a;. (11.6)

Tlerxo BEReTs, wro B pasiomesua wyns (IL.6) XoTs 65 ofus Ho-
6aBoBHIk BOKTOP  yUACTBYST C HEHYNERAIM BECOM,

TloyIeHB0® NPOTHDOPEIRO JOKABHEAET, GTO MEOKECTBO TPOSKITH
Y Be paspepHYTO.

Tlokasmes Temeps, 4T0 BTO YTRGDAIeHEE RAXOMRTCA B NPOTHBO-
peun® ¢ TeM, 9T0 MIOECTBO BEKTOPOs X CHIIbHO PAsBepHYTO B CMLICIE
oupenesomits 2'.

Tockonbity Mmo#ecTso Y me MycTo W He pa3BepEYTo, TO, COIIACHO
onpegenenuio 1°, 8 E,-x CYmecrsyeT TaKoit BekTep (o, YT

(912 o) >0, (w7

§ 13. IPUICIKEHME K TIABE XIV 339

8 CNegoBATCARAD,

(=1, Po) = 0 (11.8)

A5 6RIODHX BEKTOPOD W
(21, Bo) = {41, Do} >0

JUTA #e6azOBHX BOKTOPOB, B MPOTHROPETHE ¢ ompepeaemned 2. k-
nunANeHTHOCTL oOMpeflenenmit 2 u 2' goxasama.
DaxTEIECKE DOTYTHO M0KA3ANA CHEYIOUAT TEOPEMa.
Teopema I1.3. Eciu munusaavhbill Senysamd KOMYC, Ropodc-
Bernniii xouewwoti cucmemoli eexmopos {1, . . ., Tk} = X, He cogna-
Baem co scem_npocmpancmsom By, mo  cymecmeyem sexmop P 20

makott, wmo 4% ocex T
(zi, 9) 20, (I1.9)

npuses dan He6as0sHT eeAmMOPOR Hepasencmso neperodum & Cmpozoe
(%1, B) > 0. Ecau ace cucmesma sexmopod X Cuabvio paseepnyma, mo
scarul ec sexmOp A4AfeMCA_6a308KM.

Bamenamne. Ectu @ == 0 — npoussoavuniii eexmop maxoi, wmo
2as ocex i sunosnsemes (IL9), mo as ecanozo Gaaosozo sexmopa T
Kepasencimio nepeodum & pasencmeo, m. e.

(zj §) = 0.
Tletictemtenso, mycth z; — Gasopmit BexTop. B ey (I1.9)
{z5, 9) > 0. (11.10)

B To e npeMs, Kax mokasago pume ((11.3)), BexTop —rj pasfoKAM
o GaGoBHM BEKTOPAM € HeOTPHIATE/bREME KoAbGHIMEHTAME

—ay = Evz; {1 > 0)-

Creposatenso,
— (x5, ) = Evi (=i, 9)) > 0. (IL.41)
s (I.10) u (IL.11) womymaes
(zj, 9} = 0.

2. M Teopemst I3 merko crefyeT Hapectan Taopema Kyna —
Taxxepa.

Teopema IL4 (yua — Taxopn). Myomo sadarar dugifepentyu-
Ppuenan Gynsgun Fio) u auneinne @yrosyun (z, ) npu i =1, 2
©v e ne Hyoms wq docmasanem yoaoswuis muusys F (zo) npu ozparu-

wenuaz
(@, f) 2 o

Tozda cyusecmayiom maxue wicaa h; > 0, wmo eunosHSOMES YeA0SU:

{VF (zo) = Zhifs,

A ((wofs) — o) =0 (=12, ..., n) (I12)

Noxasaroeancrno, Boarm VF (z,) pases Hymo, To yrsep-

AHOHAE JeMME TPABHAIBHO, TAK KAK MO)KHO MONOYKHTh BCE }; PABHH-

ME BYJIO.
Bamymepyem ot 1 no p Te orpaEEYeEEA, ANA KOTOPHX

(zas f)) = e4.
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Hlonyotmy, 210 VF (zo) %= 0 1 yToepAIeH® Teopemw HeBEpHO.
970 ‘BHawnT, 410 cHCTEMA HexTOpOB

—VF (o), fuou fp

TAKOBA, uT0 —VF (x,) He ABIACTCR GRGOBHM BSKTOPOM CHCTEME.
lleticTprToONEHO, eciu Gi BexTop — VF (2g) Gran Gasosua, To cy-
EeCTBORANO0 M hpeficTaBNCHEE

r
0= 1,f, — VF (w),
i=1
a ssawsr, B mporcTapdemne (I1.12).

Cregosatensno, ® cooTeeTctsun ¢ Teopemoi IL3, cympcrsyer
BeKTOD ¢ 7Takoif, aro

i) =0
mn Beex ((1<i<Y m
(VF (20}, 9) < 0. (I.13)

Paccmorpinm 109Ky x (1) = 2o+ t. lIpr ocTatouno mamom £ 3> 0
OTPARATENAA He HADYMATCA, TAK KaK HpH 1 < i < p

(o + 10, /) = t{p, f) >0,

anpn p<i<!
(o, £) >0

M, CAONOBATENEHO, RO REOPEPBHOCTH
(0 + ) >0
OPE JOCTATOYHO MalMX f.
B 10 e spest
Flx() =F(z) + (VF, o}t + 0 (9
, caegosaTeabuo, 1 oty (I1.13) PR ROCTATOWHO MATHX TOMOMHTEME-
HBIX ¢
Fz () <F(z0)

B TpoTHNOpeTMN ¢ yeromumwH Teopemsl, Teopesma foKaam.
Bameuanne. Teopewa obobupaemcs u 1a caysat, %0eda cpedu oe-
Ppanunenuil eomy oepanusenun auda pusercma

(i, ) = 0. {I. 14)

Jeitcrourensuo, orpanmienwo (I1.14) pasmocmabho msyst orpa-
wneHmN:
(@, 9) 20 1 {—z;, 9) > 0.

Hovtomy yenonun (I 12) coXpamAIOTOR, Wo by, COOTHCTOTBYIO-
Iy OTPAHHYGNEAM BHFA DABCHOTR, MOTYT GWTH OTpUNATCALEEMA,
B cayune, Korna dynkuun F (x) anddepermupyema u pumya,
yororna (I1.12) CTAROBATCN e ToNBKO HEOBXOMMEMH, HO U ZOCTATOW.
BHMA YC/OBUAMM MEEEMYMA.

§ 13, UPHMUOKEBHE K I'TIABE X1V 341

Teopema IL5. ITyoms fynxyun F (x) dugepenyupyena u soi
nykaa. Ecau o mowse ag, ydossemsopaiuiell wepasencmoau

o fd2ea (t=1,2, ..., m,
sunoansomes yeaveus {I1.12), m. e. cywyecmeyom maxue by, wmo
VF (z) = 3

M (%0, f1) —

mo mosxa 7o docmasasem yoavswui muwinays Fynsyun F (2) npu oo
Ppanutenusz

@ f) > (1.45)

Nokaszarenscrso. llycrs 3, — ToTka, 0 KoTopoit rono-
paIcA B yeronun Teopemil. Ecnm Teopesa mesepna, 1o BaiigeTcA ToUKA
@1, yronaernopaoman (I 15), raxas, wro

F o)< T (7o)

o,

&

(1116}
Pacemorpmm oTpedox

2=z A(s1— ) upn 0 <AL,
> B cauy pHmyKIocTs fonycTaMol 06/acTH 9TOT OTPEAOK MEMMKOM JHHT

U mpeRenax orpamuienuii. Kpose Toro, na BNYKNOCTH F(z) clenyer
(. § 2 Taasut 1X), wro

F(m) — F (20) 2 (12 — 20} V F (o)

u, crefosaTembHO,
(147

(=VF (o), {;1 — w}) >0.

Kax @ pambme, Gymem cumrats, %10 or { fo p samymepoann
Te OTDAHMSCHESA, KOTOPME AOCTTAIUTCR B TOUKE @, T. €.

@t = A <i<p),
o >a (p+H1<i<n.
Torfa, NOCKOIGKY OTPEAOK Zy -+ Zo NENNKOM JEMHT B IPLACAX Of-
PamTeRIE, Mueck
m— e )20 (1 <I< P (1.18)

U3 (.47} w (I1.18), yaureinan sasesammc x Teopewe I1.3, nonywaen,
10 BeKTOP — VF (z,) He HBNACTCH GAJ0BHM B CHOTeMe

—F iyt

»
¥, cnefoparensio, me cymectnyer mpeactanmemna VF (z) = D hf;

=1
(M3 0) 1 mporusopetnn © yenovmes Teopens. Teopema noKasasa.
3. llyers 109Ka =, YAoBIeTROpAET CRCTeMS orpammiemuii I:

Unw)=c A <i<{p),
oz > (p41<i<n),

.. DepEHe p orpauBMCHMIl AGCTRIAIOTCA B TOUK Zpe

i
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§ 13. OPHIOREHHE K TJIABE X1v 3

Hazobem epuuyumnii BeKTOp ¢ AOMYCTHMHM HANDABACHEEM B
Touke =, ecuu cymectsyer >0 Takoe, ¥To (zo + ®1) C I' npr
0 <t < . Herpynso yGemTbCsA, 9T0 TOOYCTAMEMA B %o ABIAKTCA T
H TOABKO Te HANPABIENKA P, LA KOTOPHX BRNOINANTCA HEPABEHCTEA

@ f) >0 U<i<p-

VeopEi TPATAENT B TOKE %, OUpeASHRETCA TaK, Ilperkie poero,

Ofiparmo, mycrs cupasepnuno (IL 21); 5 oToM ciymse pas-
. omemno (I1L19) mMomer sajapaTh TONBKO EYMemoii Bextop. [iei-
* cremtensmo, OyCTH

»
Y=VF— Xt
i1

HAXOARTCR HATPARNCING Po HAUGONBTEr BOIPACTAHNA (BYHKIEN CPCAK A, ) =0,

Honymts, T 0. a0 Ui
VF-@) = max (VF,q), '
(VF:90) = max (V5. 9) W f) >0

Toraa
(b, ¥) = (VF, ) + Zh; (b, f) = (VF, 9).

Ecnm npm s10M

W) = (VF, 9 >0,

10 $/9| ecTh FomyctmMoe Hampamnemme, o Xotopomy dymkmms F
BOBPACTAST B IPOTUBOPETRI ¢ NoUyieruen. Taxs o6pason, (Y, ¥) = 0

Tomycras Teneps, 110 | Voo F| > 0. Torna, Kax HeTpymmo y6e-
AUTECH, BAmpaBXeDEE (P, COBNALAET ¢ MANPABNEHNCM 0GOSIIeHEOTO
HopTpera Kacca X, COCTOANIero. U3 ORHOLO BEKTOpA VF, OTHOCHTENE-
Ho xuacea X, COCTOAMEro W3 BOKTOPos —fi, ..., —fp AL k= 0.

JleiicTBuTenbRO, IPH 9TOM P €CTH SEHEIELI BEKTOP, HA KOTOPOM
OCTETAGTCA MAKCHUMYM

(VF, 9)

o9 20,

IpEYeM 3aBCAoMO B3BeCTHO, TO ci (P} > 0.
1looToMy B CHIY TEOPEM, NOXAIAHAKX BHIle, HEKTOP Pp OAHOBHAT-

r¢ MaxcHMyM fepetcs mo RODYCTHMEM HANDABIOEHAM. IIpn aTom Mo-
WET ORAIATBCA, aTO
. (VEg) <O

310 0aMARAYT, 770 IO RCAKOMY AONYCTEMOMY HAIpAmiensio GyHKIAA
1te nospactact. B 3o caysae ycAOBHEN TPRANCHT CTATAETCN pABEBIN
Eyaio,

Ecnu sxe

(VF, p0) >0,

TO B Ka9CCTEE YCJAOBHOTO FPAMIHEHTA GepPeTCA BOKTOP, N0 HAUPABACHHIO
conmananuyil ¢ Py, @ N0 MOy AR (VF, §o).
Takum ofpasom,
9F.. = (VF, 9o)po, ecnm (VF, o) >0,
yor = 0, ecam (VF, @) < 0.

Crpancynmna Teopema.
Teopena 1.6 ¥caoansiii epaducm s mowse @ npedemattus ¢ aude

IpE OrpAERYENHAX

r HO 30ETCH PAATOMKEHESM
VyeaF = VF + ) My (11.19) »
npues = o= oVF + 3] B (1.29)
M (Vyen £y 1) = A<i<p) (m.20) =
Vyea Fr 1) 20, 2 0,] VS P : a0, B; >0, Bj (15, 9o} = 0, {1, ¥o) 2 0.

‘VMEOKMM PABERCTBO CKANADHO HA Pgl

1 = (g, Po) = & (VF, 9o} + IBj (Fis o) = ¢ (VF, @a)s
Jomyna

w obpammo, scaxuii eexmop, ydossemeopsougud (Y1.A9), (IL20), s 3
Anemes YoAosKSK. 2PADUEHMON.
Rokasateanorso. Jomyoram, wro V. F = 0; Torma

mo Teopeme Kyma — Tarkepa CyWeCTHYer NpeacTaniense

1
»
e >0,
vF=— KTk
i=1 Toaromy
M, CIefl0BaTeJBbHO, Vyen F = 9o (P, VF) = VF + 3f; (s, VEM.
o ]
0=Y F=VF At 1.21) 9 Tlomaras &; = (g, VF), wonywmm pastowenme (I1.19). Teopema
yeaF =V +4§1 e @21 oo by = (@

WTo B Tpebyercs.
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AJATOPHTMBI OBYVIEHHA
PACHO3HABAH N0 OBPA30B,
PEAJNHIVIOITAE METOT
OBOBUWIEHHOIO NOPTPETA

B o10# I7aBe JAHO OUECANEE ANTOPATMOB 06YUeHMs pac-
103HABAHMI0 06Pa3oB, CTPOANMX PAZENANMUe NOBEPXHO-
TR MeTopoM 0606IMeHEHOrO mOpPTpeTa.

C momompn meprore aropama OfI-1 crpomrca rumep-
IUIOCKOCTS, PaBfelAmas fBA MHOKGCTBA BEKTOPOB.

Anropurs OIl-2 mpexmasmates A LOCTPOCHES pazfe-
AACEe# rINePIIOCKOCTH, MUHMMASHPYIOIEH THCIO ouMGOK
paspenenus. G nomompio anroprrma OII-3 crponres xycowro-
JIAHeHHAA  PASKeNAIIAd TENePIOBEPXHOCTh. AJCOPHTMEL
OIl-4, OII-5 mpesEasHaveHH A OTEHICKAHHA pasfeXAolnoi
TENOPIIOCKOCTH B IPOCTPAHCTBE MHAAMAIBHOTO IHCAA IPH3-
HAKOB.

Aunropwrmer OI1-6, OII-7 crpoAT sKCTPEMabHYIO PasAenn-
10MY0 THOePUIOCKOCTh M KyCOYHO-INHEHHY0 IOBEPXHOCTE.

Haxogen, aaropmrmm OII-8, OI1-9, OI-10 mcmomsnayior
HUPOUEAYPY ¢CKOML3AMUE KOHTPONBY JUIA OMEHKH KauecTsa
IOGTPOEHHOE THNEPIVIOCKOCTH, HOCTPOSRMA SKOTPEMAaABHON

THO@PIIIOCKOCTA K BKCTPEMAalNbHOR KyCOYHO-IEHEHHOR pasz- §

MeAonel TOBEPRHOCTH.

Kpowme roro, B aroif riase mpuBeeH aNropHTM pasfHBRE

BHATeRmi TPH3HAKA HA Tpajaluu.

§ 1. Cuocobur npegcrasienus nugopmanyn

B zapawax of6yueHma pacumosHapauumio 06pasoB IPHHATO

/BA ClOCOB6A MpeAcTABNeHHA HEQOPMALAE — HONpPepPHIBHAK

u pucKperHbd. IIpH HempepHBHOM coOCOGe NpejCTABICHHA |

BC® KOODKMHATH BEKTOpPA ¥ MOTYT BPWHUMATh J06He 3HAUe.

§ 1. CIOCOBH TPEACTABJIEHMA HHOOPMALIKHK 345

uun amenonodt ocu. ITpu puckpersom cmocobe Kapmas Koop-
AMHATA DEKTOPA & MOMKOT HPHHKMATL JMILL GUKCUPOBAHHOO
YHC/I0 3HAYSIHA.

06a crocoba npepcTapnenys WHGOPMATAA HMEIOT KAK CROH
CHABIIEIG, TAK M cnabuie CTOPOHBI.

CuNBHOK CTOPOHOM HONPEPHBHOIO CIOCO0A ABIACTCA TOW-
HOCTH B3ajallud BHAUeHmit Koopmmuar. Hampas Koopammara
BeKTOpA 37eCh paBHA TOMY BHAYEUHI) IapaMerpa, KOTOpoe
6bin0 samepeno. OfgaKo UpHM TaxoM cmocofe TPEeACTABICHEA
HHpOPMANEH JJIA XPAHEHHA SHAYeNHA KKAOTO MapaMeTpa
Tpefyerca ogHa AveliKa DAMATH BHYECIAATENHHON MAINHHE.
A taKk Kak B 3aj99AX PaCHOSHABAHAA CUTYaUUs OMNCHBAET-
¢ GONBIEM YHCAOM HApaMeTpoB (BEKTOP & HMEOT PasMep-
HOCTH NOPAAKA JIECATKOB W COTeH), YO XPameHHe OfHOH CHTY-
ANMH B OAMATH MallMHEL Tpebyer cAmwkoy Goasmoro ofvema
nmamaru. Kpome roro, 4acro, Banpmmep B 3aKavax Me{ULBH-
CKOH JMATHOCTHKH, CHTYALEM OUHMCHBAIOTCA LPUIHAKAME,
KOTOpLIe He HMEHT TOYHOrO KOJHYECTBEHHOIO BHIPaKeOHA
{(mampuMep, HaJ0 OTPAsUT, ITO Y AAHHOIO GONEHOTO LOBH-
mend ¢61eHOCTE KOMKHBIX IHOKPOBOBY). B aToM ciywae mpu-
HAT CHeAyOMumil cuocob sanmcm Taxoi mmfopmanmm. Jloro-
BAPUBAIOTCA, UTO SRHHNA 03HATAET HANUTHE NAHHOLO WPH3-
HARA, HYTb — €10 OTCYTCTBHE.

Boamoen cmocoS sammch WHGOPMANEE, HPH KOTOPOM
KOoEPYeTCH He TOABKO HAJAYAE HIH OTCYTCTBHE HCKOTOPOTO
TPBBHAKA, HO M CTeNeHb MpoApJeHMA mpuaHaxa. Hanpumep,
clefyOmue XapaKTepHCTAKA: «GefHOCTh KOYKHOTO HOKPOBA
He BHPAKeHar, «GIEMHOCTh KOKHOTO HOKPOBA BHPAKEHA
c1a6o», ¢GASHOCTE KOKHOFO NOKPOBA CHJIBHO BHIPAMKOHA) —
MOTYT MMerh cooTBeTcTsylomue komm 100, 010, 001.

TaxnM 06pasoM, HajlmIAe KAIeCTBOHHBIX IPAIHAKOB OIE-
caEEA ofBeKTa uUpefoIpejelseT AHCKPeTHHA cmocol mnpex-
CTARNEHUA HHPOPMADUH.

B sapgauax ofyuemna pacmosEapaEmio o6pascB IPEHEATO
JAACKPETHO KORMPOBATH HE TONBKO IPHBHAKH, OTPAIKAIONHO
KauecTBeHHYI XapaKTepHCTHKY o0BexTa, HO M DapaMerTphl,
KOTOPHE NPHHAMAIOT HENPeDHBHEE 3HAYGHEA. Ilpm oarom
HONBIYIOTCA CHAENYIOMEM CIocOGOM IpPefCcTABISHAA JHCKDOT-
Holi mHpopManmm.

Bece nnmamasom smaucmmE mnapamerpa pasbmpaercA Ha

. pap rpagannit. Baununeli kogupyerca j-H paspaj Koaa mpua-

HaKa, ¢0J| 3paveHue NapaMeTpa NpHEAANGKHT j-i Tpajanuy;
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©CITH 70 BHAYCHNS MADAMETDA He NPHHAJASKHT j-H rpajgaui,

TO B j-M DA3PANE UPOCTABTACTCA KYIb.

NMpuwep. Tycrs 3mademme napamorpa o' OPUHALIEHUT OTped-
ky [—5, +8] ¥ oToT orpesox pasfunaeTcs HA MATH CpaKAILii:

20022 2 s <44 <6 >0

Togom 10000 ofosmataiorea pemnamust x < 0, 01000 — pemmmmms
0z 2, 00100 —pemmumnn 2 < z < 4, 00010 — pexnwmmu 4 <C
<% < 6,0000f — peamunnst % > 6.

Paccmorpennri pHCKpeTHHH cIocof UpeACTABNSHAA HI-
dopManuA 3aMedaTelleH He TOJNBKO TeM, Y10 IOBBONACT KOM-
HaKkTHO 3anHCHBATH MHI‘)O}')MGL{M\'{). HHCKPQTHSHHEH BeIIM-
UMHBI £ €CTH HEJHHEeHaA omepanns, ¢ IOMOHBI0 KOTOPOH BeK-
TOP Z HePEBORHTCH B OHHADHLIA BekTop ='.

ITosToMy ypenmueHme 4Umclda rpajammiil OpPE KONUDOBKe
3HAYEHHA NapaMeTpa JKBHBAJEHTII0 HCIQJNb30OBAHHIO Boitee
pasHoofpasHoro Kiacca pasfelalmUX UOBEPXHOCTEH B Ipo-
crpanctee X. Onuaxo, Kak GHUI0 YCTaHOBAEHO B UmepBoll ga-
CTH KHHTH, 9pe3MepHaA eMKOCTh KJacca pPemlaliHX HparRHI
npH orpanmvenHoM ofneMe ofyJalomell HOCTEZOBATENBHOCTH
HEOTMYCTHMA B IOSTOMY BOBHMKAOT IpofieMa sKCTpeMadbIoil
pa3bEBKE Ha rpajaldy HOMPEPHBIHX MPHAHAKOB.

B srom maparpade Gymer npmBejier aaropaTM ompefe-
JIeHASA @KCTPeMANBHOM pas(NBKM 3HAUEHMA DPHIHAKOB Ha
rpagansd. JIpaAOALN, KoTOPHH peagmsyeT aJroOPATM, BAKIIO-
9RBTCS B CIENYIOMEM: HeoBXOMMO TaK pasbuTh 3HAYCHHA ma-
paMerpa, 9TOGH ONEHKA HOONPEACISNNOCTH (PHTPONMM) IpH
KARCCHPAKATAN ¢ DOMOMBIO HTOrO HPH3HAKA OHIA MUHE-
ManbHOA MM GNE3KA K MHHMMATbHOE (ONEHKA BHTPONHE
NPOMBEOMIATCA ¢ TMOMON[BI0 BIeMeHTOB ofywalomed mociefo-
BATONBHOCTIL).

MT&K, TycTh NPH3IH&K T MOKeT INPHIAMATH 3iAYeOHA H3
maTepsana la < 2 < bl u myers BerTop, ofnajanomui TAM
OpWBHAKOM, NPHHAMJIEMHT OLHOMY, 3 Kk KaaccoB. DBymem
CYHTATE, ITO CYIMECTBYIOT YCIOBHLIE BePOATHOCTH IPUMHATEK
HOCTH K KaXCIOMY Kiaccy

P2} ..., P(k|2)

Jns xamporo QUKCHPOBAHHONO 3HANCHAA UDPH3HAKA £ =%

MomeT GHTH onpesenena Mepa ICOMPENIeNCHHOCTH (JHTPONNA) 3

§ 1. CIIOCOBH NIPEUCTABJIEHUA WHOOPMAIINH U7

HPUHANAEKEOCTI K TOMY HR muoMy kiaaccy. Oma pamEa
Kk

H(z) =— 2 Pl9)]g, P(i]2).
i=g

Cpeanee snatenne mo Mepe P (z) 9HTpONHHM BEHIHCAACTCR
TaK;:

k
=@ P@ar=—2{P@|7)le P Pe)de.
i=1

Mycrs temeps mapamerp z pasbut ma © rpapanmit. Torna
cpeAsAA SUTPONEA MokeT GHITH 3anucasa B BUAS

Hw)=— 2 N P[2)Ig P () Plz)  (15.1)
=1

Bocoonrayemcs teneps gopuynoit Baiteca

P (5P Q) 15.2)

P —FEy

Iopcrasasa (15.2) B (15.1), monyunm
LA ) Pz P(Y)
HE=—33 PPz [;,—(Il)—]
1 7=1
Mopcrasias Teneps Gaitecosn onenxu P (z; 14), P (i), P (x3),
paiigeHnpe mo ofydammeli HOCKeKOBATENBHOCTH (CM. TIaBy
I1I), nony'mu

5O F1 ro 1
H(©m) =~ 22 T@gT LEF &%

m@+1 1@+t Lv 15.3
I ++ Lk ;m3(1)+1 » (159
i=1

e I(i) — 9meno BexTopoB i-ro Kiacca b ofyaarmmei Bul-
Gopke, m,(i)—qnc.'m BEKTOPOB i-r0 Kiacca, Y WKOTOPHIX

=z L= 2 1 (§} — pnama BuGopkm.

=)
Dopmyna (15.3) monytena B HPeNIONOKEHHH, TT0 ANPHOP-
Bme suavenns P (z;| i), P (i) paBHOBEDPOATHO PACHpefoIeHbl
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Ha CHUMIIRKCax:
AP@|n =1, Pzl)>0
=

k
2Pw=1, P@H>0.
1

B Gomes ofmem cayuac nexrecooGpasmo pacemoTpers gop-
Myny

L
- m
H(t)e=— 3 2”‘
1)=1
N m;()+a

. @55

[ie DNapaMeTp g OUPeNC]ISOTCA XapaKkTepoM aNpHOPHOH WH-
Gopmanun.

Peanusanusa ehopmyanpopannore OPHHIHUOA COCTOHT B Ta-
KOM MoAGODe pabuBKH Ha TPAJANHEH, YToOL 0GECHeYnTh M-
mamym (15.5).

AnroputM ypofno peammsomars B caexyomeir gopme:
cHavajla pasbuTh mapamMeTp Ha GoJNbINOe WACKO rpajaouii, a
3aTeM, (CKJIeWBam» COCENNHe TDAAALVH, AOGHBATHCH MHHH-
Mu3anum sHadenma H (1).

MoEO oueHATS B KommyecTso MEOpManEE J(¥) o mpu-
HAIAKAOCTE 06BeKTA K TOMY MM HHOMY KIACCYy, KOTOPO®
HECeT CBeAeHHE ¢ JHAYCHBH mapameTpa

I (V) = Hamp ~ H (1),

.3

Hta l4e
Lfke 8L fa-

Yacto pasyMEO MPOROIIKATE (CKAEHBATEY TPANAIME M T0C- 5
e IOCTIKeHHA MHEEMYMa 1o T $yaxunn [ (v), o Juwb 1o 3
TeX OOP, HOKa BeAnTHNa J(T) HC yMeRbHIaTeH B 1 — & JIER:
(8, TAX JKe KAK W @, — DAPaMeTPhl AITOPUTMA).

§ 2, IOCTPOEHME PASARNAKMWEN THNEPHNOCKOCTH 349

§ 2. AnropurM nocrpoesns pasHeNNOIMEH THIEPIIOCKOCTH

Aazopumm Oll-1 mpepmasuaven A DOCTPOGHEN THUep-
INIOCKOCTH, Pa3fedsiomled BA KOHEUHHX MHOMKGCTBA BEK-
TopoB, Jaubo AR BHACHCHAA ToTo darta, uTo GezommnGouHoe
nuReHHOE pasfielleHNe HeBOBMOMHO.

HMauuuni anroputM mmeer gse Moguduxanmu. B opmodt m3
HEX OH H03BoNfeT uaiiTi oBofulennmii moprper mpm 3amau-
HOM mapamerpe k; Bo BTODOH Mo-

SEQUKAINUE ANTOPHTM IaXOZMT iz
ONTHMANBHYI0 DASASIAMYI0 ru- | Pesfubra s
20y
nmepmaockocTs (oM. rrapy XIV).
AllropuTM ©TPOHMT MIOCKOCTD, Pe-
masd JABOHCTBEHHY0 3afady, Kak ”W#Z
210 GBIO OWACAHO B UpeAHAYmeil e
raase. Oamako wacto miuHa 06y- 2
‘lﬂ!Oan]‘ri HOC/Ie0RATSABUHOCTH La-

fevame gu o

778

CTOJIbKO BedmKa, 4o ofpaborka -3
) D e 7}’( e Hopopmaus o
Cpasy BCOro MaTepHaia 00ydYeHHA satuemis | “remmmng

npusesia 66 K 9ajade CIHEBIKOM SILTEME.
BhicoKoll pasmeprocTH. IloaTomy I
ofpaforka ofydawIMell mociaeso- =
BATOIBHOCTH BEJIOTCA HTODATABHO. Lonpraene
Ha xampolt mrepanmm us ofywa- |27 |
0Meil HOCAeNOBATENBHOCTH Biljie- Pue. 25. Dnox-cxesa
JAETCH Tpynma BEKTOPOB, KOiu- anroputva OII-1.
Pylo GyfeM Ha3LIBATD BH/ICICHHOH
Tpynmod, CTPOHTCA  PasfeIAI-
Was HIOCKOCTs ANA 5Tofl TPYNIB HyTeM DeuieHHs RBO-
CTBEHHOH B3ajadm (1nG0 yCTAaHABAKBAeTCA HepasfelMMOCTB).
3aTeM B3 IPYNIH HCKIIYAJOTCA BEKTODH, KOTOPHE BXOAAT
B PABNOKEHH® HANPABIAMINEr0 BOKTOPA TANEPIIOCKOCTH
C HYJNeBHIM BeCOM, W HOOABNAIOTCA BEKTODH, HENPABUILHO
OT03HABACMH® IOCTPOSHHOH THIEPIICCKOCTHIO HA OCTaB-
meiica wactu ofygaomell nocaegosatensnocta. Ilocae aToro
cmona ofpabaTuBacTca Brigedensad rpymma. Tax mpogon-
waercA o TeX oD HOKa
An60 [OCHe 0YepeHOil MTepAaml BCe BEKTODPH o06ywa-
omeil 1OCTe0BATEbHOCTH He GyAYT OMO3HAHB HOPABAIBHO,
nubo ma ovepeilol MTepANUA He GyAeT YCTAHOBIEHA He-
PABIENHMOCTS BHIASACTRON ['PYIIAL.
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Bxox OI-1/

ITOT GNOK HOACEHTHBACT KONHYECTBO BEKTOPOR, AAHILIX
Ha ofyTedme, pasbupaeT HX Ia IPYIOF 3apaHee QUKCHPO-
BaHuol mumiit M W ompefeiser UYECAO L HOIYIUBIUMXCA
rpynn. OGs4EO B KasAoil IPYIOe BCTPEUAIOTCA BEKTODH Kak
LOPBOro, TAaK M BTOPOro KIAccoB. IT0CAETHAA Ipyuma Momer
6uTh HemouHOlM.

Buox OI-/2

970T GMOK Begaer (GOPMUPOBAHHEM BLITGNENHOH TpYUHE
BEKTOPOR.

1. Ha mepsojt mTepanau BrijedeHHAA Tpynna ofpasyercs
13 BEKTOPOB Hepwoft IPYNOE, KOTOPAA BOBHAKHET LOCIe pas-
Guenua Matepmana ofygemus 6Gmoxom OII-1/1.

2. Ha ovepenmoit, i-i, uTepanum, T. e. Ipu oUepegHOM 0f-
pamenms k 6moxy OI-1/2, 610k npocMatpmpaeT mexTopH
TePBEIX { TPYNO, eCHH WACHO { HO HPEBOCXONHT WMo I'DyHI
M, WIN Bech MaTepuan ofydeHms B IPOTHBHOM clywuae. llpu
ATOM K BEHIAEJCHMNOE Tpymne MoGARIAIOTCA T BEKTOPH, KOTO-
Pble HeNPaBHIbHO OHO3HAIOTCA ¢ HOMONBI0 PelIalmere Ipa-
BHJ4, TOCTPoeHHOro Ha mpegsyrymiedt (i — 1)-# mrepanmm,
HJIH OMO3HAITCA NPaBAJIBHO, HO € HEIOCTATOTHHIM IpeBLl-
UleHNeM mopora.

B 3aBHcEMOCTH 0T TOrO, HMCHOJNBBYETCH JM ANCOPUTM
AA mocTpoernA 06oIMenImoro MOPTPeTa HPH BafAHHOM Ha-
paMerpe & HAM JIA DOCTPOSHHA ONTHMAIBHON Dasmelsiomen
THIEPIAOCKOCTH, FOGABIGHAS BOKTOPA MIET IO CASHYHOUIHM
TpABHTAM:

a) B CIyuae mOCTPOeHAH 0GOGMEHHOT0 MOPTPETAa BEKTOP
3aHOCHTCA B BLUIONGHHYI TIPYUIy, eCIH

ZP<<1—8 1 z&X,
i

Epp) >k+8 7 zeX,

rae P — ofofmeHHLET HOPTPeT, mOCTPOGHHLIET MNa mpe- ;

meaymed nrepanmm, § B
puten

k — 3agaEEBlE OmapaMeTpH,

1—k

>8>0, (k1)

§ 2. IOGTPOEHME PAJJIENAKOIIER THIEPIAOCKOCTH 351

6) B clydae MOCTpOELHA ONTMMANBHON. paajermomeit
THIEPONOCKOCTH DBEKTOP T 3AHOCHTCH B BLIRNCHHY® TPYmITy,
eciTH

ZPY<iltec—emnzesX,
wan

TP >—14+ctenzesX,

rie P U ¢ HAUPaRIAAWMME BEKTOP M HOPOT PABALIANINGH II0-
CKOCTH, MOCTPOSHHOH Ia NPeAHAYIied HIepamun.

Ecam mpu npocMorpe Bcero marepmana OGYYeHNS oka-
3LIBaeTCA, 9T0 6JI0K He BHEIAET HA OJHOTO HOBOIO BEKTOpA,
TO THIGDIJIOCKOCTB, IOCTPOOHHAS Ha Npenbyiymed nrepa-
UMM, COBHARAGT ¢ HCKOMOM, ee mapaMeTpH BHIBOJATCA HA
nedaTh W ANTOPHTM HpeKpamaer paGoTy.

B axox OIIM/3

Baok crpour ofofmeHmrit mopTper NMGO OLTEMAXBHYIO
pelranmyio IIOCKOCThE AJA BH}IS][BHHOﬁ CHCTBMBE BEKTOPOB
myTeM pelleMNs nBodcTBeEHo# samawm. ITogpoGree ofe Mo-
yudnramen (OI1-1/3a n OII-1/36) onmcann mExe. B pesyns-
Tate paboTl Grora xmbo ycTaHABJIMBAGTCA HEPA3AEGTAHMOCTH
BEKTOPOD CHCTeMBl (B 9TOM CJY4ae AlrOPETM NPEKPAIAeT
paGory, coofmasz o meyaaue), MHGO BHTHCAANTCA HAUPAB-
AsfomMAR BEKTOP THUEPUIOCKOCTA Y K 6I0 pasioKenue

a b
P= D oz — ) B (15.6)

=1

(>0, $;,>0

N0 BEKTOPAM BEIENHEOH PYNNH (a B Ciy¥ae oNTAMALHON
THIEPIVIOCKOCTH ONpPEeXACTCA emg W KOHCTAHTA €).

Baox OII-1/4

10T GHOK WCKIIOUAET U3 BENIENEHHOH CPYIIIH T BEKTOPL,
KoTopre BXofar B pasnoienne (15.6) ¢ mymesmM BecoM m
mepeaer yupasiaeene Gmoxy OII-1/2.

Tlepeitnem x noppobromy omucanmie 6moxa OII-1/3 B apyx
MomRdAKRanHAX.
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Bnox OI-1/3a

Haxosxpenue 0606MCBHOT0 TOPTPOTA MOANGHILPORAUTEIM
METOROM CONPKEHARX FPAJIMCHTOR (pHC. 26).

i
v _ 7 7z
Bwwcrenue § Baruchense by Bowwucrenue

CHUKENLE
pasmepRICTIL

£
Berwucnenue o, f

3 [
Busucnesue W Borau s AERUE @

Hupopagus 0 vedenenui

Puc. 26.
{Teapio pabors aTOro BitoKa ABAACTCH HAXOHYEIRE B TO-
JIOH{UTEIBHOM KBAJPAHTS MaKCcAMYMa (byl“ﬂ.{ﬂﬂ

a b
W a0 = 3 o — k3§ — 5 (0,9,
i=1 j=1
roe !

a b
$=Doz — 2 Bl

= =1

§ 2. IOCTPOEHAE PABJEJNAKIER THIEPIIOCKOCTE 353

@ — YuCIO BEKTOPOB IEePBOTO KJAACCA, b — wmClo BeKTOPOB
BTOPOLO KJacca B BLAENENIIOH rpymmne.

Kasxgomy BexTopy x; B %; CTABUTCR B COOTBOTCTBAS OMHAD-
nasn nepememnad d; (cooTBorctRenmo d;) *). Kpome Toro,
noMep TeKymero mara 0§osmaweH wepes f.

B orom Guowe:

1. Yeramasnusaetcs ¢ (0) = 0, $ (0) = 0, ¢t = 0.

2. Tomaraercs gna seex i w j d; =1, Z} =1 (Boccranon-
NeHHe PasMEPHOCTH IPOCTPAHCTBA).

3.t =t+1.

4. Tpomssopmres  BwuMcHeHHe  rpagmexta  ymKIER
W (a, ) 1 KBafpaTa ero MO/ B COOTBETCTBYIOMEM KOOPIMA-
HATIOM HOAUPOCTPAHCTBS IO PopMysam

@) =1 —h—1, =),
By () =l (¢t — 1), 8) — Kl dy
g () = Zaf (9 + =B (0.

5. Ilpomepserca ycaopme: Jyisa Beex § o f

la;(f) 1<<e
win a; (<<ema;(t—1) =0, 15.7)
Bi(1=<<e

o By () <<eu fi(t—1) =0;
6. Ecnu ycaosnsa (15.7) pemoxnenst u

4

Me

Adi+ =a+tb
pet

[

7

T. ¢. Raltiem MakCMMYM QYBKIHE B HOJOMBTEILHOM KBaL-
pamTe BCETa HPOCTPAHCTRA, TO GHOK BaKaHTHBAET pabory,
pextop P {¢ — 1) npmunmaercs 3a oGoSmeyHui HOPTpeT

Py © PABAOMCHAEM
s

»
Pe—1) =D et — )z + 2Bl — D
i=1

i=1

*) C DOMOMBI0 STHX MOPOMeRNHX 3aRAIOTCA KOOPARMATINE NPOCT-
PAHCTBA, B KOTOPHIX BEJETCA BOHCK.

12 B. H. Bamumg, A. 1. TWepaoneniuc
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7. Ecuu yenosua (15.7) swmomnmens n

a b
Ndi+ X ds<atd
i=1

=1

(Maxcmmym mHaiilen B TOAIPOCTPAHCIRE), OCYWECTBIALTCA
mepexof K m. 2 (ANA BOCCTAHOBJEHHA PARMEPIOCTH).
8. Ecau yeuosue (15.7) e BumoaneHo, nenosiusercs . $.

9. Eemu (1 — 1) =0, 10
@ (1) =% (9,
B NPOTHRIOM CIyTae
() =da ) +s@ma -1,
BO=00+508¢-1,

3 (8
80 = 0.

(8 =By (2

rae

10. Haxogurea BekTOp

a »
P = 2 v — D By
-1

i=1
11. Buuwncensercs mpofuan BeJdmdInHa mara
_£0_
ey

12. OnpepensercA MCTHHRAA BOARYMHA [Iara

h = min (hnpuﬁ! i:‘l, %) f
3 el

T/ MUHMMYM GCDETCA JULID [0 TeM & U f, ST KOTOPHX &; <0

mn By << 0.
13. Ecou sotnumyM moctsraeTcst Opy h = hgpes, TO HC-
monnseres . 14, ecaH e MHHAMYM JOCTAFaeTeA TP

hupos =

70 ycTanaBamHBaerca d;
menmoansgerca m. 14.

§ 2. IOCTPOEHHE PASIEJNAONMEA TYOEPINIOCKOCTH 355

14. Ilaxoparca HOBH6 3HAYeHAA Koaduuuentos o @ B:
o () =a (¢ —1) + ki (1),
B (8 = By (¢ — 1) + B, ().
15. Haxogurca HoBwit BeKTOD
P — 1)+ B (),

e )
PO S an— 3 05 comn b o
=1 i=t

ecxl kb = hnpog,

16. OcymecTruserca MpoBepKa HA HEPA3ALTHMOCT TPy~
B BeKTOPOB. JIMA 9TOTO BHUACTIAGTCA 3HATENHE (YHKIMH

o

b
W (@(@,B) = D wl) — 53 B0 — i), 0.
pt

i=1
Ecan W{a, p) < B, ocymecTsanercs mepexox K u. 3),

B OPOTMBHOM cAydae OPAHHMAETCA PeNIeEHe O NepasjelnMo-
©TH TPYNOE BEKTOPOR ¥ 60K 3aKaHdupaer paory.

Moagugurkangna Of-1/36

Ira MopMQUKANEA HmpefHA3HATENA AJA OTHICKAHMA ONTH-
MaJBHOH pAa3NeNAOme# FUMEePHIIOCKOCTE LYTeM peNeHHA
NBOHCTBEHHOR 3a7avTH MOJRQHOAPOBALELIM METOJOM COLpH-
JKEHEHX rpagmentor {(pue. 27).

Or OI-1/3a 0TAHYATCA TONBKO NEPEHNS MYNKTEH.

1. Yeramapnupaerca

P(0) =0,F(0) =0,¢=0.
2. Tlonaracresn i Beex i u |
d =1; dj =1.

Kpome toro, mpojmtes Guuapman mepeMeHHAs ¢ W YCTaHAB-
JMUBaETEA

g=1

(yxagareds paGoTHl BO BCeM IPOCTPAHCTBE WM B [ULEPIPO-
CTpaHCTBE).
3.t =04+ 1.

12*
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Hasaronnge

4.1. Haxogures rpapment dymxmun W {a, B):
gonobis

Qi () =1 — (@ (¢ —1),
B = (s w(t— 1) + 1.

4.2. Ecnu g = 1 menoamserca 4.3, B nmpoTHBUOM cay-
qae 4.4.

4.3. a) Onpegennwten $ynknun or aprymenta P

Hem

——
Socemanobrene
PRIHEPHOCIL.

G +p,  eom a(t—1)>0,
F(d;(t){—p) ecnm o4 (t— 1)< 0,
e )7[ B —p, ecan B3(t—1)>0,
" F G — b eonn gy <0,

1
Borsucnenue
spavuerm

$ wem

a
44

Boryucnenue

[2]
Boucresue
yenobnoes
spaduesma

@, (p) = [

e

z mpu z > 0,
Fa) = {0 mpu x << 0,
n pynKmus

a

b
L) =2 ) — 2 o)

i1
0} Buuncaswortes wucoa
Ly =L(— L; = L(§).
B) Ecum nee L; m L; << 0, To yeramapampaetes
4 =0

Axs Bcex j, npu kotopux B; = 0. OcymecTsisercs mepexop
K 4.4.

Newams §,¢

r) Ecam e nee L;, Ly < 0, To BaxofnTCR
Ly = min (L, L),
4
THe MERMMYM Geperca munis mo TeM § u j, mum KOTOPRIX

Li>0mL;>0.

HrproNTyicn o wedenen: 1) Ycrarasaupaerci

Pre. 27, dy =0, ecan o; =0 u L, > Ly,

-0, ecmu B =0 n Lj << Ly,
¢ Haneo wemonnsercs 4.4.
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4.4, Buancasercs

. s
=2 H0d4 43 B0
Py = T
P+

i=1 i=1

4.5, Bunennerca yciopuuit rpanment dynrimn W (a,B)
& () =@ @)+ P dy
Bi() =G (9 + P () dy

4.8. Byuuchsercd KBAAPAT YCIOBHOTO TIDAJHEHTR
e = 26t + 20
i i

5. Iporepaiorea yCAoBHA
l&; (1) | << e, (15.8)
ERORE

6. Kenu yenonua (15.8) pumonnens u ¢ = 1, 1o ycxos-
el makonMyM GymHKmux W (o, f) mpu  orpanutcHyAX
(14.27) wmafigen. Bextop

a ]

Y- = ult— D —2 Bl—1s

TPAHMMABTCA 33 manpaBaAlWMil BekTop P, OUTUMATBHOK
runeponoeckoctn. Homeranta

e =p

7. Ecam yexopua (15.8) prmonmenst u ¢ == 0, To ycuos-
HhI MAKCHMYM HAUABH TONBKO B KOOPNHHATHOM HONIPOCTPAHR-
cTBe. B aToM ciygae 0CYMECTEIAETCA BEPeXofy K u.2 (Bocera-
HOBJeHMe PasMEPHOCTH).

8. Ecnn ycaopua (15.8) me BHOONHeHH, TO ycTamapid- g

BaeTCH

0

q
# wemonnAerea m. 9. N
OgrenbHEE TYEKTH COBOAZWOT ¢ Momdurammeit OI1-1/3a.

§ 3. AJI'OPHTM, MUHNMU3SHPYIOMHA YHCIO ONKBOK 350

§ 3. Anropury nocrpoenna pasgesomeit TANEPITIOCKOCTH,
MuHHMUBRPYIONell uncio oumnbouno KnaceadHIHpyembIx
BEKTOPOB

B pesymnrate paGotht mporpamm OI-1 mubo Gymer mo-
CTPOHA PABACIAIIMAA THICPINOCKOCTE, Inbo 6yaer yoranos-
JIeHo, 9T0 NOCTPOHTH PaslielIAOMYn FHOePILIOCKGCTE HEBO3~
somuo. B HOCACAHEM CJjiydac lleOﬁXO}lHMO TOCTPORTE pasjie-
JADMY0 FENEPIIOCKOCTh, MHHAMHBUPYOMY YACIO He-
OPaBWILHO KIACCUPUIEPYEMBIX BEKTODOB.

Takas 3afava DPHENUOAAABHO MOMET GEITh pEmIoHa, of-
Haro 7pefyer fHocTatouHO GOOBmMOTO O6BCMA BHUACHEHAM.
B camom geme, ecam ycranosiseno, wro a BEKTOPOB NEPBOro
KJIacca M b BEKTOPOR BTOPOTO KJIACCA He MOTYT GhTh pasge-
JIeHE THOEPOIOCKOCTBIO, TO BOBHHKAGT ecTeCTBeHHAA naesa
MCKIWYHTD U3 06y‘16]0ﬂ19ﬁ NOCAeA0BATENBHOCTH MHHOAMAMAE-
HO@ YHUCJO BEKTOPOR C Tem, arofur 0CTaBOIAECA BEKTODBI
MOTIM GHTH pasfieNledbl THIEPIIOCKOCTDIO.

HaiiTH MHMAEMaNBHO® YACIO BGKTOPOB, KOTOPEIE HaNo
HCKJI09MTH, MOXKHO ¢ BOMOMBI caefyiomeil mponexypst.

Moxmounts 13 06yTanmeit HOCIEIOBATCHBHOCTI NOCLEKO~
BaTeJBHO N0 OJIHOMY BCe BEKTODH M KMAHH pas OHITaThCH
OCTABIIEECH MHOMECTBO HBEKTOPOB PAasfeNNTE THIEPIZIOCKO-
cre10. [pn arom smbo ogmancisl pasgeNmoman THOepHIoc-
K0eTh 6yZer HocTpoena, IuGo 6yMeT yCTaHOBAGHO, 9TO Pazae-
Jenre ofyvaomel nOC/HefoBaTENLEOCTH G ONEON OMmuEGKOK
neposmorto. B mocxenes cayuae momer Grite mpesnpruATa
MOTHTKA NOCTPOATDH PASNENAIONIYI0 THIEPIVIOCKOCTE, KOTOPaA
RennT o6yIAMmyo HOCICAORATERLHOCTD ¢ ABYMA OIADKAMIE.

Tlocnie €} mOCAENOBATENBHEIX HONMIOK PASJeTCIER 06y~
"aiomeli, mocaefopaTensEOCTE Ged ABYX aaeMeHToB Gymer
1u6o Ralijiera TaKam IEOEPINIOCKOCTH, JFAGO YCTAHOBIAENO,
910 Taxof THNePILIOCKOCT! HEBOSMOMKLIQ NOCTPORTE.

Toraa MomerT 6HTH HOPEANPANATA UONEITKA OOCTPOHTH
THIEPHNOCKOCTh, ¢ HOMOMBI) KOTOPO# Ha Marepmale o6ygaio-~
meft MOCAEROBATENBHOCTH COBEPUIABTCS TOXLKO TDH ONIEGKH.
[ BHACHEHES BO3MOMHOCTH HOCTPOGHAR TAKOH TUMmepmIo-
CKOCTH Heo6xofEM0, Boobme roBopA, €7 pas HCIONB30BATD
nporpammy OII-1.

fcno, aro, gefietsya coracho aToft Mpouemype, B KoHIe

i imﬂrms, MO HO GyfeT HaliTi MANePINIOCKOCTD, MEBRMB3ADYIO-
myio yaciao omufox na Matepuaie ofyIennd.
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Ommaro paccMOTPeRHLI anropuTM TpeGyer OpTanH3AIKH
nepeGopa, COM3MEPHMOTO C MOXULM TepeGopoM 1o BCem
‘BO3MOJKHLIRM MOAMIIOIKECTRAM MAOMKECTRA OGy‘l’aK)l]lHX BEKTOPOB.
Il.ﬂfl COBPCMEHHRIX BBEIYHUCINATEJbHBIX MAINIH TAKOE KOJHIE-
CTBO ONepanmiE ABIAGTCA TPe3MEPHHIM.

TlooToMy JIIA pPeINeRHS 3TOf 2afadd MCHOIBIYHTCH DBPH-
CTHTECKNS IPHEMRI, TO3BOMAINMEE CORPATBTh 9HCHAO BBIYHC-
mexruit.

Aazopumm OII-2 memomssyer cuegyromnli cramgapTHui
JBPUCTHYECKHMIl IPHeM: 3 MHOMECTBA BeKTopoB ofyvanmef
HOCICAOBATEIBHOCTH ACKAIOTACTCH OJIUN JJIEMEHT, «rauboree
NpEenATCTRYIONME PAINeIemion, 3aTeM, €CIN pasfCleHue
HERO3MOMN(HO, H3 OCTABOIEr0CHA MIOIKECTBA HCKAWTALTCH eIie
ofuH BIEMEHT W T. A.

Crennguxa aAropaTMA 33KI0YASTCA B OUPEIETCHRM I8~
MeHTa, «aanfonee DpenATCTBYKINCTO pasfesenuio MHOJKEeCTBY.

B KaTecise TAKOTO BIEMBHTA OIPEAENACTCH BEKTOP & (WIK
Z), HempaBmARHO KJacCHUIEpyeMbii WOCTPOEHAOH K MO-
MCHTY OCTalloBa TANCPIIOCKOCTREY, M HamnboXee Hajllexo oT
Hee OTCTOANWL, T. ©. BEKTOP Z (WM I), KOTOPOMY COOTBETCT-
BYET MAKCHMAJIBHO® duadenxe & mun f.

Tlporpamma OII-2 McxmoMaeT ¥3 MHOMECTBA BERTODOB
pexTop, «HanGoliee NPEDATCTBYIONKE DasNeNeNmIoy, HeJnT
0CTABMIECCS MHOKECIBO REKTOPOB H, €CHM pPasfiellellne BCe
elle HCBOIMOMKIIO, MCKIIYALT 0%epejiioll BeKTOp, JEINT 0C-
cTasmitecas H T. .

1fporpamma OII-2 Bxmwotaer B cefs KAk COCTABIYIO YaCTh
OII-1.

§ 4. AnropuTv noCTpoenmA Kycowno-mmesinoil
pasgenAlomeii nMoBePXHOCTH

Bo MHOMMX NPHIXOMCHARX BOSHHKAET HEOGXOMMMOCTD Paa-
JeNTL 9JIeMCHTht of)yqammeﬁ TOC/e0BATENIEHOCTH € TOMOIN IO
THAEPIOBEPXHOCTH, OGPABOBAHHGH KYCKAaME IULEPIIOCKO-
creit. M3pecTHo, TTO €CHH CPEJH BEKTOpOR o6ywamingil mocse-
MOBATEIBHOCTH 1IET ABYX TOR/IGCTBEHHHX BEeKTOPOB, NpHnaj-
JIERAMMY PABHHM KIACCAM, TO BCETAA HaijleTcsa TAKAag Pad-
AeNA0man THIEPTOBEPXHOCTD, COCTaBlieHNAasgd H3 KYCKOB
THREpPIIOCKOCTel, KOTOpas 6eaomuGotHe Pa3jelnT BEKTOPLI
ofiyuatomed TOCHONOBATEALHOCTH.

§ 4, NOCTPOEHHE KYCOUHO-IMHEAHON NOBEPXHOCTH 361

Onraro meaatersio, 91005 pasfeialmas THIepIOBepX-
HOCTH COCTOAJA H3 MUHMMAIBHOTO HYHCIA KYCKOB TMIEPILIOC-
KOCTEeHR.

TIpUATHOHANFHO MOMKHO HPe[VIOKEThH NepefopHylo CXe-
MYy, C HOMOIMBIO KOTOPOI, B KOHIE KOHIOB, Y/IACTCA HOCTPORTE
PasmeNANMYI0 THIEPIOBEPXHOCTE, 06PAIOBARAYI0 MEHAMANL-
IBIM 9RCAOM KYCKOB rumepmosepxmocteX. Ofmaxo ee poaji-
sauna ypebyer cammiom GoxbmOro ofmema BLHAECHEHRI.

ToaToMy NP pelmenuH TAKOM 3aMavd TAKiKe DPHMEHST-
CA 3BPHCTHYECKHE IpPHEMH. B 4YacTHOCTH, NCHONBIYeTCH
TOT e CraEJapTHpUI Onpmem, ¥ro m B axropurme OII-2.
Cravana cTpONTCA OfEA, B HEKOTOPOM CMEICAS (HAHNYTUIAAY,
PasfeNMOMAA IHANEPIIOCKOCTE. 3aTeM K Hell j0cTpampaeTch
elue ofHa HAMIYIIIAA» TMIEPIIOCKOCTH H T. J.

Aazopumm OIT-3 ocnoBal Ha TOM, 9T0 B Ka9eCTBO HARIYY-
meff THECPIIOCKOCTE BHIGMPASTCA TaKad OPHeHTADOBAHHASN
FHIEPIIOCKOCTh, KOTOPAA AE/KT 00YIANILYI0 NOCHe0RATeNb-
HOCTL ¢ MHEHMANBHBM THCJA0M OmuG0K (CHOEPIIOCKOCTH
crponten ¢ momompro anropmma OIT-2). 3arem ara rmmep-
mwnockocTs QEKCEPYeTeAd H K Hell OCTPaHBACTCA eme OfHa
(rawme ¢ momompio aaropatma OII-2).

JlocTpamBaeTea ¢HANAYSINAS) DasAelRiOias TEOSPIIOC-
KOCTh HO CJIeRYIONEMY HPABAIY.

IlycTh K MOMEHTY BPeMeHH T HOCTpoeRa (¢ HOMOMbIO
OII-2) pasgesAmas IELEPIIOCKOCTh, KOTOPAd HA TaCTH
RERTOPOR 0GyTAIOmelt MOCTe[0BATeALHOCTH [NAT OMHGKH.
OfpasyeM ¢ DOMOmpIG TOCTpoeHHOH paspexsiomedl ramep-
IIOCKOCTE W BeRTOpoB 06yJanmedl MOCHeN0BATENBHOCTH HO-
BRI MACCHB BEKTOPOB PA3MEPHOCTH m + 2 IO CleRyromemy
OPapRIy.

Kampony merropy z ofyuaromeif HOCICAOBATENBHOCTH
CTAROBHTCH B COOTBEICTBAE BeKTOp £ B XPOCTPAHCTBS pas-
MopHocTH M + 2, ¥y KOTOPOTO NCPBHE M KOOPJHHAT COBIA~
AT ¢ KOOPAMHATAMI BEKTODA Z, & I + 1w m 4- 2 xoopau-
HATH CyTb cooTReTcTRenHO 1,0, CCIM BEKTOP Z JNOIKAT IO OARY
CTOPOHY 0T WOCTpOeHHOI rHmepmIoCKoCTH (T. €. (T, Yu) 2> ¢),
wmn 0,1, ecnd pextop z MeMUT 1O APYTYI OT Hee CTOpoHY
(@ py) << 9).

Moxyuenioe MHONECTBO BEKTOPOB {i} mpomumexcupyem
10 mpaBRMY: BeKTOp £ OTHOCMTCH K HEPBOMY KIaccy, ecam
CO{!TBETGTBY!OH_]“E €My BeKTOp I TpRaagsemsan nepBoMy
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RIACCY, BEKTOP & OTHOCITCA KO BTOPOMY KIHACCY, ecilil
BEKTOP & UPHIAJICHIAL KO BTOPOMY KAACCY.

Paggenny tencps mmosecrso pexyopos {2} ua ppa Kaac-
ta ¢ TOMOIMEI) THIEPIEOCKOGTH

(&) =

B upocrpancine pasMCDPHOCTH 77t 3TOMY Pasfeseltuio COOTBET-
CTBYeT DAsjcielse nekTopop {r} ¢ MOMOMBIO IHIEPLOREPX-
HOCTH, COCTARNEHHON N3 KYCKOB THIEPINOCKOCTeH ¢ HANMPAB-
JAOMUMK  BEKTODAMH Py ® P, (BeKTOD W, KOJIMHEapeH
n-MEPHOMY BCKTOPY, 06paB0BANKOMY IEPBLIMH M KOOP/AUHA-
TaMH BeKTOpa ).

Ecau jxe n ¢ moMomplo CHOCPIOBEPXHOCTH, ofpazoBaHmoit
KyCKamy ABYX THuepiiockocreit, Gesommbowmoe pasperenus
HEBO3MOKIO, To 00y9Yaloliaf MOCHEN0BATESBHOCTD [EMHTCH
€ LOMOLIbI0 THREPIOBCPXHOCTH, 00pasoBaHHOl W3 KYCKOR
TpPex CHOepIIocKocTedl, HAA Tero, AHAJONMYHO IPERHAYLE-
My, ofpasyeTcs MHOIKCCTBO BeKTODOB PasMEPHOCTH m -4,
KOTOPOe JEIUTCA LHIEePILIOCKOCTBE.

Knacoudmranus soKTopoB ¢ IOMOBIO HOCTPOCHHON pas-
ReNANmeH DoBRePXHOCTH, 06DPA30BANNOHE KyCKAMH TEIEPIIOC-
KocTolf, NPOMCXOMUT MO CASAYHINeMY HPABHIY.

Chauana mo BekTopy Z U TepBoll pasjeiiomeit Tmmep-
UI0CKOCTH BEITHCACTCA BEKTOD £. 3aTeM B HOBOM IPOCTpAH-
cr8e Epmyy © DOMONbI0 BTOPOH pasfelsmoledi THMEPIIOCKO-
crm crpourca nextop £ m T. f. Haxomen, mektop ormocures
K ICPBOMY KAACCY, ecial (%, ) >> ¢, W RO BTOPOMY, ecan
) <e.

Anropary O{1-3 prmovaer B cefsl KaK COCTABHYIO ACTD
Ol1-2.

§ 5. AnropnTMbl nocTpoeRnA pasmeLIOUICH THMEPNIOCKOCTH
B IPOCTPAHCTBE MHIAMAJBHOIO YACAA NPH3HAKOR

Anzopumm Ol-4 1ipejnagnaien JL HOHCKA MWHUMAIb-
HOfl pasMCpHOCTH, B KOTOPOM Mf0MECTBA BEKTOPOB 06ydaro-
el MOCHSJORATEARNOCTH MOTYT OLiTh PasfieJextl CHIEPITo-
SKOCTBIO TaK, UTOGH PACCTOARHE MEGIKAY BHIYKIHME 0fo-
TOMKaMH MEOKECTB GBII0 GosbIe py.

Tak ke Kax 1 1B UPeHLYIIe SAAYM, 9TA 32/|ATA B IPUH-

ane Mox<eT GHTH TOUHO peIliena, o[HAKO TOYHOE 6¢ PelleHTe,

5. AJITOPUTME, MHHUMH3APYIONUE YHCIO TPUIHAKOB 363

COLPAMCIO © HCOGXOJI{HMOGTL]O OPraHu3annH TIOJHOF0 IIepe-
Gl)pﬂ 0 BCCM BO3MOMHKM ITOAIPOCTPAHCTBAM HMCXORHOILO
npocrpanctsa. JAA pocratodHo Goasmoit pasMepHOCTH HC-
xogrore mpocrpancrsa (== 10—30) rakxoil mepe6op Hempumem-
JCM B DIOBTOMY, TAK JKC KaK U B HNPeJsAyIEX CAYYaAX, KOH-
CTPYKTHBHO® DeMele BAZAWN COTPAKEHO ¢ BaMeHOH moa-
HOTO mepefopa aBpHCTHICCKOH cXeMofl MOMCKA DemIeHHs.

HPHMGM BCE TOT KO BBPHCTH'{ECKHﬁ TipyeM HONCKA pedie-
HEA: M3 MEOKECTBA NPHIHAKOB HCKIIOYAeM (HaMMEHe® WH-
q)()pMﬂTHB“HI?[ HpBSH&i{»; 3aTeM N3 OCTABITIETOCA MHOMKECTBA
-OIATH MCKIH0YAEM HauMeHee HE(OPMATHBIHE IPAZHAK H T. A.
HPOIIEGC MCKINYeHAA IPHBHAKOB 6y[(eM LPOA0JIKATE A0 TeX
nop, HOKA He BBHIACHHTCH, YTO MHOMKECTBO BEKTOPOB 06y‘lal’0<
meﬁ OOCACHOBATCABIIOCTH HE MOMeT GHTE pasfeyeHo HA [Ba
Ki1acca. .

Taknym 06pa3oM, TORCK MAHAMAJBIOTO MOANPOCTPAHCTBAR
ONpCAeNASTCA BBEJICIIILIM HOHATHEM (HAHMEHEE ﬂHd)OpMﬂTKB’
uhiil npusraky. Onpesiesum ero cienyiomum ofpasos. Ilycrs
B mpocrpancre E, (n IPH3HAKOB) B3afaHH [BA MHOIKECTBA
BEKTOPOB  06yUAIOMEH HOCHe/0BaTe/BHOCTH — MROMECTBO
BEKTOPOB Ty, . + ., &, H MHOMKECTBO BOKTODOB Zy, « - o Ty
B mpoctpancrse E, Moryr 6MTb NOCTPOEHB BHITYRIas
06oNOTKA MHOMKECTBA Iy, . .., Z, W BHOyETad ofodouxa
MHOMECTBA &y, » » , £p. 1TYCTH paceTosiHMe MEM/Y BHOYKIb~
Mu obomouxamu Gyger p (E,).

Paccmorpam Temepr mpocrpancteo £y, (), oBpasosanmoe
n — 1 npusmaxom (mckmouen npnsuax k). B srom mpocTpan-
GTBG MOTYT OBITH MOGTPOCHE! BEIIYKJABE DGOIOUKH MHOMECTR
{#} w {Z} (sewTOpE £ M ¥ CYTH NPOCKIME BEKTOPOB % K £ HA
mogmpocTpascTRO  Eny (k) ¥ BLUECKENO paccTOAHHE MEXINY
BHIYKIHMit ofostouxamu. [Tyers oo pasro P (Eaoy(k)). Ecux
paccToARue MOKEY obosoakan Goasine py, To OyeM cuuTATS,
9T0 B 3TOM IPOCTPAHCTBC BO3MOMKHO DNOCTPOEHNS pasfeldio-
Meil THHePHIOCKOCTN, B NPOTHBHOM CiIydae Gyme mola-
raTth, UT0 PAasACACHNG TUMEPIIOCKOCIBIO BEKTOPoB {r} M
{z} mBesoamosxmo.

Pacemorpum Temepn semwamy Ap (En (k) =p (En) —
— p (£ny(k)). OTa pesmumna moKA3LIBACT, HACKONBKO YMEEh-
IOHTCA paccTOAHME MEeWNY BHIOYKIBIMA uﬁono‘maMu BOKTO-
poB B npocrpanctee F,_;(k) (¢ nermogennen k-ro mpusiaka).
Bynem cumrats Tor Dpusmax mammemce WHGOPMATUBHBIM,
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© yAaJieHHeM KOTOPOTe PAcCTOANEEe MEA(Y BHIYKIHIMH 060-
JIOYKAMH YMEHBIIACTCA Ha MANUMAJBIYIO BeJAYHLY.

Taxum o6pasoM, A TOTo yTOGH OPralmH30BaTh UOMCK
TOoAIPOCTPARCTRA MEINMAaIBHOH PasMepHOCTH, B KOTOPOM
BOAMOMKHO Pas;eleHHe JIBYX MHOMKECTB BEKTOPOB ofywarolneit
TOCHEJOBATENBIIOCTH IO HPENOMEHHON HBPACTHICCKOH cxe-
Me, Maj0 YMeTh ONPe]CHATb PACCTOAHHA MEMY BEIYKILIMA
o0onoKRAME ABYX MHOKECTB BERTODOB. B DTOM ciIyuwae, mua
TOTO WroGLl HCKIOYATH OH X3 7 NPHAHAKOB (HAM YCTAHO-
BHTH, 4T0 WCKJIKYEHHE HeBO3MOIKHO), HA[O OIpPERelHTH pac-
CTOAIIHE MEMKY BHIOYKJIBIMI ofoslouxamu B N-MEPEOM DOJI-
npocrparcTRe. ONPEASTATE PACCTOAMME MEMTY BHITYKIBIMI
060T0UKAMA MOIKITO ¢ UOMolnbio mporpammer Ol1-1 (rpe mmer-
Cf OOTHMAJNBHAA DAa3ACIAIONAR FEOEPIIOCKOCTH).

Paccrosinme MemAy BEOYKILIMA 0GOTOTKAME OIpemeser-
¢ mo Popmyme

_ 2
Tk
rae P — o6oSmennrit HOPTPeT, COOTBETCIBYICIAN OXTHMAb-
nomy ko OpHaxo, game HeeMOTPA Ha TO, UTO AJA NOMCKA
«HamMeRee RMIPOPMaTWBHOT0 NPH3HAKA» HPOHCXORMT 7 DAa3
BBYACHATE PACCTOAHAE MEKAY BHDYKINMM  060J0IKRAMYM,
TaKo# CHOCO6 MCKNOUCHHs NPHBHAKA HE ABIACTCA TpeaMep-
HO TPYNOEMKHM,

V10610 IpPOBOANT HOMCK HAAMEHee MHGOPMATHBHOTO K3
TPH3HAKOB TO Clefymimed cXeme.

Cmasana B mpocrpasncrse , (n DPH3HAKOB) CTPOMTCH Om-
TUMAJLHAA pasgensarouians THOePOIOCKOCTE M OHPOAEIALTCA
DPACCTOAHNE MERY BHOYKIRMH 000M0YKAME JABYX MHOMKECTB
(210 7eNaeTCA ¢ HOMOIIBIO COOTBETCTRYIOMell MOMN(HKAIME
mporpammer OIl-1). Iyets 1§ — naiimenmnii oGobmenuwi
TOPTPET, Gy « + -y Gg; Py« . .y P — COOTBETCTBYIOMUAE KO-
ad@unnenTs pasgoMenus BeKTOpa P IO MAGOPMATHBHEIM
BEKTOpaM oﬁy‘;a]omoﬁ HOCNEI0BATENLHOCTH .

CrpoexTipyem BexTOp P H BeKTOPH 06yaromeil mocueso-
BATENBHOCTR H& HoxmpocTpaEcTRo K, (p). i sroro pocta-
TOYHO B Te pa3apAnsl AULCK, IOe 3aDHCAON 3HAYEHHA p-u
KOODAREATH BEKTOPR P M BEKTOPOB &, (£), 3aciaTh HYIH.

Sates DOCTPOMM ONTHMAJILHYIO DasiedAlOMyl IHICP-
TUIOCKOCTD B mommpocTpamcTse [, (p) (Takme ¢ moMomalo
OIl-1). Opmako 3a mawajbHbe ycuoBHA CieyeT Gparh He

§ 8. IOCTPOEHUE SKCTPEMAJIPHON NOBEPXHOGTH 365

@ =...=as =Py ..., B, =0, a re spauennmn oy, . .
ey Og W Bry oo oy Py, KOTOPSIS ORUIN HaJiASHE! IPA THOCTPORHIH
pasfensaomeil TADEPIIOCKOCTH B HPOCTPAHCTBE DasMepPHO-
CTH 7. Hpﬂ TAKAX HaYajbHBIX YCAOBHAX OTHICKAHHE BEKTOpAa
TPoHBoieT sHAUMTENBEO GHCTPED.

Hporpamma OIl-4 Hemonsayer Kak COCTaBHYIO TacTh Npo-
rpammy OIT-A.

Aazopumam OII-5 wmenonpayerca A NOKCKA MHHEMAlb-
HOlf PAsMEPHOCTH, B KOTOPOM DAasfelAlmas TI'EIePIIOC-
KOCTH IOHT 06YyIaiommyio HOCIeNOBATENHHOCTE, COBEPIIAN HO
Goace ¢ ommbok (¢ — mapamerp aiaropmra). CTpykTypa
amroputma OII-5 amamormuma crpyxrype axropurma OIl-4.
Pasnnna 3aKM09aeTcA AAMD B TOM, Yro anroput™ OIl-4 mpe-
KpamaeT TOHCK COOTBeTCTBYIOMEro NONNPOCTPAHCTBA, KOLKA
BBUACHAETCHA, 970 DOCTPOEHAe paaue}mmmefl FHOEDINIOCKOCTH
CTAHOBHTCA HOBOBMOMHEIM, B TO BpeMa kak aaroparM OII-5
HMCKNI09aeT EBEKTOPOB, ¢IPenATCTBYIOIEEX? TOCTPOEHHIO
PasAeAAIOMEH FHUSPIIOCKOCTH, M TOIBKO IOCHe 3TOTO Npe-
KpamaeT IOHCK MHINMANBHOIO HOANPOCIPAHCTBA.

B coorserctsmm ¢ ermm amroputm OII-5 mcmoassyer
B Kauecrse cocrapHoit wactm me amropmr OII-1, a OIT-2.

§ 6. AsropuTy TOCTPOEHHA DKCTPEMATHEOH JMHERHOMN
paspensouweii MOBEPXHEOCTH

Aazopumm OI-6 peasnsyer HAe yHOPAROYSHHOH MIHHU-
MHBALAI PACKA TIPH NOCTPOSHUH TMUEPIUIOCKOCTH, PaselNsi-
meit npa MEo)ecrsa sexropos {z} m {r} (cm. rxasy VI).
C noMoIN®BI0 3TOTG AATOPHTMA CTPOUTCA IMUEPIAOCKOCTE, Pad-
NeNAWAA {BA MHOKECTEA BEKTODOB B MOANPOCTPAHCTBE B
HCXOANOFO IPOCTPARCTBA £y, B KOTOPOM JOCTHTAETCHA MUIEMYM
BEANTRHE

d:m‘m(m+1,[p%’]+z, h+1>, (15.9)

rie m — PAa3MEePHOCTH LOANPOCTPABCTBA Ly, D — AEaMeTp
BeKTOPOB B B, p — DPACCTORNHHE MEKAY BHEYKIHMIL 060-
JIOUKAME BEKTOPOB B Enm, k — WACHO BGKTOPOR, yIacTBOBAB-
INAX B PagNio;eHHH BEKTODA ) C HENYTCBEIM BECOM.

Haiire muanmym (15.9), we wemonssys moxmmit mepeSop
10 DOUPOCTPAHCTBAM, HEBOSMOXKHO, DOSTOMY B aJCOPATME
HCOOMBAYETCA TOT e IPHeM JIOKAJBHOrO HOHCKA MEIEMYMA,
KOTODHI MCITONB30BANCA BHINE.
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IIycre B HauaXkHEBE MOMEHT CHTYANHA ONHCHBACTCH
n-MCPHEIM GHEADHBIM BEKTODOM, KOTODHE ofpasomam paa-
GuBkoif m mapamerpos ma Tpajanum (i-if mapamerp HMeeT
g; rpapanuit). Ha raxgioM mare aaropnT MiueT Takod Cuo-
cof «ofkeMHenHA» COCEJHNX TI'DAJANMIE OJHOTO HApaMeTpa,
9To6LI MAKCUMANBHO VBEAWTMTH BeNWuuHY Kparepus d.
Hna sroro B BexTopax ofyduammmedl HOCHE0BATEARROCTH
BMECTO KOOPAHHAT T; M T;yy (066 KOOPAHHATH COOTBETICTRYIOT
PASNMYHEIM TPajiafiAM OJHOLO [ApaMeTpa) OUPefedAeTcA
HORAS KOODJMHATA T} 1O NPAaBHIY

V T

T. €. KOOpAHHATA ‘l’i. NpAHAMACT 3HAYCOHE EXHHHMA, eCHH
OfHa U3 KOOPAMFAT T3 HIAM Ty, PAaBHA eIUMHHIC, HYNb, ECJIH
OfIHOBDEMEHRO T; M Ty DABHH HyJNo.  Beaw B pesyrbrare
MIIOTOKpaTROro 00'beMHHeHHS TPAfamAil DapaMeTp. KOGEPY-
eTCA TOMKKO OAHOH rpajai(aedl, To OH MCK/IIOYAOTCA M3 pac-
cMoTpennsa (KoJMPOBKA mapaMerpa ofHol rpaganmmel B Ciy-
|ae, eclm MCXO/NAA KONMPOBKA MPOBOAMAACH PACCMOTDPEHHEIM
B § 1 coocofoM, oamavaer, 9T0 BCEFKa 3HAUENHe 3TOH eAAHCT-
BerHof rpamanmm 6yner pasEa egummme). JA Rammoro ma-

paMeTpa BO3MOKHH ¢; — 1 cmocoGop oGpexHmeRAd.
TaxaM 06pasoM, AN YCTAHOBIEHHA OAHOTO ONTHMALb-
™

HOro «00HEAUHEHNAY UPOBORATCH 2 (g; — 1) mocrpoenuii om-
i=1

THMAQJIBHBIX ~Pas[elAOMUX IMIePIROCKocTel (mOCTpoenns
ONTEMANBHOTO o0Go6menHoro moprpera HeoGXommEMO JIA W0-
CTPOGHAA KpATEPHUA d).

Hrak, yMeusmenne pasMepHOCTH MCXOJHOTO HPOCTPAHCT-
Ba HAa IUHHIY B BTOM AXTOPHATMC TpefyeT HOCTPoeHMA Goilb-
ITOTO YHCIA PaszIedAnmIX l‘l’lﬂepﬂﬂOOKOCTe]‘i, OJHAKO IOCTPO-
emme Kakpoll pasfenAmed TIANEPIIOCKOCTH MOMeT OLITH
NpPOBEJICHO MOBONEHO GbCTPo. JlAA 8TOro HAJ0 B HCXOAROM
TOPOCTPAHCTBE LOCTPOHTH ONTHMAIBHYIO Pa3HedANIIY0 TH-
TEePUNOCKOCTh. [1yCTh Takas TREEPMIOCKOCT €CTh {Z, ) = ¢,
T/i® BEKTOD P PABJATAeTCA IO BEKTOPAM Xy, ..., Zq) %, ...y Tp
¢ xospYAOHEnTAME O .. ., Rgy By, - . -y Ppe T€IEPH, HOCTO
ofBeEEeHAA NBYX TPAmanfil, ANA NOCTPOSHMA ONTHMAIBHOR
paanennmm«)ﬁ THOEPIIOCKOCTII B HOBOM HPOCTPAaHCTBE Che-
AYyeT B KalecTse HATATHHOHE TpyInel BeKTOPOB BL!SFBTX:

BEKTODH!, COOTBOTCTBYIOMAC BEKTOPAM Ty, . .., FaiZyr . - - b
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2 B KavecTBEé HAYAABHBIX yOHOBEﬁ B3ATE COOTBOTCTBYIOIIHE
BHAUEHMA Oy, + .+« Gg; Pry - - o0 Po-

B pesynsrare pabormr mporpamms OIl-6 mommuo 6wrs
Hﬂﬁ}leﬂc OKCHePHMEHTANIPHOe IOROPOCTPAHCTEO, B KOTOPOM
6ymeT IOCTpOEHA ONTHMAXBLIAA DPABACIAIOIAA THIEPILIOC-
kocre. Ilporpamma OII-6 Briouaer B cefa Kax cocTaBHyw
wacTe mporpammy OIl-1.

§ 7. AnropaTy nocTPoeHEA SKCTpPeMANHHOM
KycoTHO-HHelinod pasnensomeli noBepxHOCTH

Aunzopumu OII-7 poppobuo omucar B § 11 rmasum VI.
Hpes anropmrsa cocTonT B TOM, 9T KamALH pas Aia Kiac-
cuduKANMYM BeKTOPAa I CTPOMTCA CBOE BHCTPEMAJIBHOE
pewaroigee mparmio. JLIa 31070 ¢ MOMOMIBI METPHEKE p (Z, ¥)
YOOPAACUHBAITCA 3HJAEMEHTS 06ydaiomedl MOCHEef0BATENLHO-
cTi o GIusocTH K BEKTOPY Z.

Batem paccMaTpuBaeTca CHadala KCTPCMAJBHAA THuIep-
ITOCKOCTE, TOCTPOGHHAS MO JBYM bJIeMEHTaM ofydaromeit
OOCJAEfOBATRABLHOCTH, 3aTeM HO TPeM 3JIeMeHNTAM, M, HAKOHEeI,
TUIePIJIOCKOCTE, NOCTPOSHEAA Mo [ dileMeHTaM. B xamgom
Cyd9ae IOJYTHM CBOX OLEGHKY KadecTBa HOCTPOCHHOH Timep-
mockocta. OmeHKa TPONOPLUOHANBHA

din2—Ind+1)

Vi, n = ] '

e d ompemenserca (15.9). Ecrecrsenno camrath 1y THmep-
IJIOCKOCTh Hamuyuniedl, AxA KoTopoit memwsusa V{d, )
MHHHAMANLHA.

Tawam 06pasod, aJIropuTM TOCTPOSNHH BKCTPeMaXLHOL
KYCOUHONHNEHHON pasfesomel THIePHOBEPXHOCTH JKBH-
BAIOUTEH NOCTPOEHHIO JUIA KAMKAOLO BEKTOpa CBOeH pas-
ReNAmed TEIePIAOCKOCTH ¥ COCTOHT B CJICLYIOMEM:

1) AxA Kamoro BeKTOpa, MOAASKAMEro KIaccuPUKaiuu,
POM3BOAATCS YIODAAOYEHHNS DIEMEHTOB 00ydaomed mocje-
TOBATEIIBHOCTH;

2) Bufmpaercs oKCTpeMABHHI 06LeM BHOODKH M CTpo-
HTCA COOTBETCTBYOMAH DPA3IENA0MAn [HIEPIIOCKOCTD.

IIpm »ToM MoMeT 0Ka3aTHCA, UTO BKCTPEMATEHAA KYCOU-
O-TUHOEHAR pasfeNAwman rA0epuoBepXIoCTh ecTh FUIlep-
naockoeTs. Anroparm OII-7 skmodaer B cefid kax cocrasHylo
uacts anropary OI1-6.
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§ 8. Aaropary nocrpoemms PasnenAomeil ranepmiIockocTn
© OlEHKOH ee KAYECIBA METOROM CROMILZAMCIO KORTPOIIS

Anzopuma OI1-8 OPeAYCMATDUBACT OJHOBPEMEHHO ¢ Io-
cTpoenuem o6obmennoro HOPTpeTa OWeHKY ero KauecTsa
MCTOAOM CKOJB3AMEro KOHTpOJNA.

Corxacuo npomenype CKONB3ANIET0 KOHTPOJA ONEHKa Mu-
HHHOTO pemalomero npapwia NOMKHA IDOXOARTH clieny-
ongm obpason. Crauana s ofywaomeii HOCACAOBATENBHO-
CTH MSEMAETCA DePBHH BMEMEHT, & o oCTaNbHLM [ — 4
dJIeMeH TAM CTPOUTCH pemawinee OpaBuIo, 3aTeM ¢ HOMOIIbIO
IOCTPOSIIIONO Peraioliero Upapmia RAACCHPUIEPYeTCH HahA-
T5U H He y49aCTBOBABIDNHE B ofy<eRuu BexToD. JaTeM sTOT Bex-
TOp BO3BpamaeTcA B ofydalolnyio NOCHEeAOBATEABHOCTD, a
H3 Hee HCKIOYACTCA BTopoit simement. Buonb mo ! — 1 sxe-
MEHTAM 06YYaloNlel HOCTe0BaTerbHOCTI cTponTes oGobmen-
HHH TOPTPOT, & ITOT MCKIINENHBI reMent RIaccndanu-
pyerca 1 T. x. Beero mpomexopnt ! mekmiouennii BeKTOpoB I I
RAACCHPHKALAR ACKAIICHEHIX BeKTOpoB. OTHONeRANe THCIA
TpaBUIbHO OMO3HAHHKX HCKJIWICHHBIX BEeKTOPOB K 1 XapaKTe-
PH3YOT MareMarnieckoe OAHAHHE KadecTBa pewmampmero
IpaBHIa, HOCTPORHHOTO MO ofydaromei TOCIEORATENBROCTH
pomEn 1.

B posyusrate paboru asropmma OI1-8 KpoMe pasmenAro-
meif runspmiockocTH Gymer Hafifena eme onenxa.

Onmaxo pBELY ocoBenEOCTeH MeTofja «oobmensoro mopr-
PeTay HPONeNyPA POBEEHAA CKOMLIMINErO KOHTDOLA MO-
sker GHTL ynpomena.

B canom peo, cormaco raane X1V, sextop ), sagaonait
HAIIPABJeNie PABASNAIOMel THTePINOCKOCTH, 0fpasyeTCs Tu-
Helinolt KoMGuuanued wactm BEeKTOPoB ofyvanmed mocreno-
BATEHBHOCTH, OTH BEKTOPH obyuaromeit mocaenoBaTeTEROCTE
HAZHBANNCE Kpaduumn. Hanonumm, uro CPel BeKTOPOB 00y~
wawmell nocaegoBaTenbHOCTH KPAHHAMA BeKTODAMA IUIA Ho-
CTPOEHHOH pasmesAlomek TAMOPIVIOCKOCTH Ha3BBAJMMCE T6,
Ha KOTOPHX [OCTATAAOCH PaBeHCTBO

(@ P) =1
&5 0) =k,

a  KpaliHuMn DBUKTOpaMH  ofyuaromes OOCHEe0BATeILHO-
CTH — OCTANDbIlLie BEKTOPLL, T. €. Te, gXA KOTOPLIX

phie
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BEIIOJIHSNIOCH HEPABEHCTHO

@9 >1

wm
(Z;,0) << k.

Iostomy, ecwn ynammrs u3 ofyqazommeil nocaenoBATENbHO-
CTH BEKTOD, KOTOPHIl 3aBefloMO He ABJIAETCA KpadmmM, T0,
BO-IEDBHIX, IO Taxoll yKopoueHHol ofyvawmeit mocaego-
BaTeAbHOCTH GYNIOT WOCTPOGHA Ta Ke caMas PABENANIAR
TEOEPUNOCKOCTh, & BO-BTOPEIX, HOCTPOSHIIAA Da3fensiomasn
THIePIIOCKOCT: GY/IPT OPABEIBHO KIACCHYUIHPOBATH yAA-
senbE w3 ofywarmedf mocaeyoBaTeNbEROCTI BEKTOP.

Taxi ofpasom, B mameii cayuae sapanee masectHo, Tro
IpH UPOBENeNHH CKOJB3AMEro KOHTPOAA BCe He Kpahimme
BeKTOPH 00Y9al0meli MOCHEROBATEABHOCTY GYIYT OMOSHAMH
LIpaBUIBHO I NOYTOMY CKOJALIALAA KOHTPOAL CACAYeT Lpo-
BOUUTH TOJBKO Ha KpafiHMX Bekropax. 9To 0GCTOATENBCTRO
BHAIHTENLHO COKpamaer BpeMA NpoBeAEnUA CKOJNB3AMEro
KOUTPONA (0OHMAO WHCIO KPAANAX BEKTOPOB B HECKOLBKO
pas (5—7 pas) MeHBNIO WHOIA BCEX DBEKTOPOB obyuarmeit
TOCHASOBATEIBHOCTH).

Hpome roro, mporpammy cxonbaamero KOHTPOJIA YA00HO
PORIHM30BATH 10 TaKoH cXeMe.

1. Cuavana mo ofywammeit TOCASROBATENHHOCTH CTPOHT~
€A Da3neaMomAsacA IENepHLIocKocTh (uporpamma OII-1),

pesyipTaTe HOCTPOCHESA GYAYT MAH[eHEI BeKTODH P,
KDAHHN® BOKTODH Ty, . . ., T4i Zyr -« + Zp H COOTBETCTRYIO-
MmHe BECA Ggy -« -y Xgi Pry -+ -y Ppe

2. 3areM ma MHOMeCTBA Kpafnmx BEKTOPOR HMCKIOIALTCA
nepBHH KPafiHUE BeKTOD (9TOT BEKTOP MCKIIOUAETCA TAKIKe
" u3 ofyuanomeit mocuefiopaTenbHOCTH). [Ha MecTo mokiio-
TUeHHOTO XPAllHero BeKTOPA & BAMMCHIBAGTCH GaEmalmui
K IeMy BeKTop &' o6ydalomeil NOCHeS0BATENBHOCTH.

3. Crpourcst Hopas pasmeraoman TRIePINIOCKOCTD, TpH-
UeM B KAYECTBE HATANLHKIX YCAOBIE BHGUDAGTCA BEKTOD 1,
TONYueHHN Kak Junedinas KoMGuHanma BEKTOPOB Zy, , ',
s %a3 &y, «+ .y Ty (3Ml€Ch BERTOP * BAMEHAN BEKTOP Z) ¢ BecaMM
iy v ey @gs Pry - ooy Po. IIpH TaKEX HaTambHMIX VCIOBHEAX
MOHCK HOBOH paspeasiomeir THUEPHEOCKOCTH TPOBOAUTCA
anauHTeNBHO (LICTpee.
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4. C pmoMOIRBI0 HOCTpOELHOH PAZACHAMMCNR rEOEPIIOC-
KOCTII IPOBOANTCA KIACCHOHKAIMA MCKINUEHHOFO BEKTODA.
3ateM UCKAWAeTCA BTOpOHl kpaiimuit mexrtop. OH  3ame-
usercd GNKAimuUM M3 OCTABUIAXCA, 006pasymoTes COOT-
BETCTBYOIGHE HadTasbHLE YC/AOBHA, HO[ETCA HOBAA Pasfielao-
man TAOePIIOCKOCTh, KAACCHPHIMPYSTCA HCRIOYEHHHE
Kpaituuil sexTop # 7. K.

Auropurm OIN-8 menonwayer axropurm OI1-1%

§ 9. ANropRTMSI MOCTPOEHHSA DKCTPEMANbHBIX PARRENMAKINAX
rHneprnorepxuocTeii ¢ IOMOMBI0 NPOBERypPLH
CROMB3AUIAI KOHTPOIB

Auszopuma OI-9 mpefnasnauex JIA MOCTPOSHKA THIE[-
WIOCKOCTH B 9KCTPEMANbHOM IOfWPOCTPAHCTBE PH3HAKOB,
T. e. IpecaefyeT T6 Ke nead, Iro i aaropurm OII-6. Pasumna
BAKITOIACTCS B TOM, TTO LPH NOUCKE IKCTPEMANDHOIO POINA-
mero npasuiaa B axroputme Ol-6 mcmonpsomanack BopxHIA
OleHKa KadeCTBa PeMMAMero npaBuila B COOTBETCTBYIOMHUX
HOANPOCTPAHCTBAX, B T0 BpemA Kak B airoputye OII-9 omen-
Ka KaueCTBa peMawlere IpagRHjia IPOBOJIUTCA METOROM
CKOIB3AMEro KOHTPOIA.

Cxema anropmrma OIF-9, TakmM ofpasoM, aHaXorEYHa
cxeme aaropmrma OIT-6. B mcxXopnoM GMBAPHOM IPOCTPAHCT-
Be METOOM HepeBopa HIleTCH Takoe «0O0beHHEHME) COCBNHUX
Tpajanmil mapaMeTpa, IPA KOTOPOM «KAYECTBOY HONKYICHHOTO
pelmajomere mpaBmia Hamaydmee. OLeHKa KadecTsa, Kak
Yie YHKadblBaJIOCh, NPOBOJHTCA MEeTOJOM CKONLIALLELr0 KOHT-
poss (a me mo dopmyne (15.9), xak B axropmrme OII-6).
AJTOPHTMAYECKA BT0 OCYIMECTSIASTCH Cief(ylomuM ofpasoM:

1) ofpepHAEAKTCA CcoCefHMe CpAjAnui IapameTpa (mepo-
xogupyorest agatoraaao OII-6 BexTopul oGydalomiell mocie-
KOBATEIBHOCTH);

2) cTpoutes paspensiomas runepmiockocts (OII-1);

3) oueHHBAETCA KaweCTBO IOCTDOEHHOH Dasfessiiomel
THUEPITOCKOCTE  METOIOM ckolibsamero xomrpoms (OII-8);

4) pmbmpaeTca Taxoe ofLefuHenue rpajaluil, UpH KoTo-
POM KadecTBO HO]lyqﬂeMOl‘:[ THOePIVIOCKOCTH HamBHICLLOE;

5) mponece ofbeMEEHNA TPafanyil NPOROIKASTCH O TOX
nop, moka mo6oe 06befANENHe He IpMBEAST K YXYRUICHAR
KadecTsa lolydaeMoll pasmeidlomeldl TunepmiaocKocTH (mpHE
8TOM, 6C/H B Xofle 00helHHeHHA Ppafladil KaKkoi-1abo mapa-

§10. 0 PABOTE C ANTOPHTMAMH 371

MCTD KOQHPYeTCA TOABKC OAHOH rpajanmeif, 10 aTOT Hapa-
MOTP MCKITALTCH).

Anropury OT1-9 Brmouaer B cebsa Kak COCTABNYIO MacTh
anropary OTI-8.

Anzopumm OH-10 amanormsen aaroputmy OII-7. C cro
TOMOILIO, TAK e Kak ’ ¢ momompro OII-7, crpontes axcrpe-
MANLHAA KYCOYHO-JHHEHHAA paspenaioman THOepOnoBepx-
HoCT. Ornnune 3AKIITAaeTCA JAMEL B TOM, 9TO B 3THX aJro-
PHTMAX 110-DA3HOMY OIEIHEBACTCH KadeCTBO OTHCKEBAEMON
ranepmIockoctn: B anropmrme OII-7 memonbayercsa omenka
©BepXy, ¢ momMompbl POPMYIE, B TO BPEMA Kak R aAT0DHTME
OI1-10 kavecTBO OLUEHMBACTCA METOAOM CKOMA3AMET0 KOHT-
pous.

Auxropurd OII-10 peanmsyer Takyl moCTeA0BaTeNBHOCTD
onmepanui:

1) ymopamoumparpTea oneMentst ofyualomedt mociemoBa-
TEALHOCTW OO PACCTOALHY JI0 BEKTODA X, noANe;KamMere Kaac-
cadukanmu;

2) ana ofyvanomeli LOCTeAOBATENBHOCTH CTPOHTCH HKCI-
PeMallbHAaR THOEPHIOCKOCTh H ONEHHBAGTCA METOKOM CKOMb-
BAMMEro KOHTPOJA ee KAaYecTBO;

3) ompepenseTcA THUEPINIOCKOCTb, LOCTPORHHAA WO Ta-
KoMy 06TeMy BHOODKH, A%A KOTOPOTO OMEHKA KAWMECTDA Iafi-
JIeHHOF0 PEINAIOMero HPABMIA HANIYIAA;

4) ¢ moMom»I0 HAlileHEOre IpaBEIA KIACCHPUIAPYETCH
BEKTOD.

Axropatm OII-10 Braiouaer B cefa Kak cOCTABHYIO 9acTh
anropurm OI1-9.

§ 10. O pabore ¢ anropmTmamm

Brume 6pia paccMoTpena rpymia anropuTMoB, peanuaym-
mpx  MetoR obo6menuoro woprpera. Cpemm axroputMos
TPyOoOou eCTh aJFOPHTMAB, YYHATHIBAION(HE JOCTATOTHO TOIIKHE
KPHTCPHA MOCTPOSHUA PA3NeNAMUX HOBEPXHOCTe, I airo-
PHTMEI, HCHONB3YIOMES UPOCTEIe KpuTopun. EctecTrenno, ato
TePBEe TPeGYIT ANA CBOSH PeaNu3AMME GONBIIMX BHYCHM-
TeABHHX MOHIHOCYTeH, 9eM BTOpHe.

Canmsiv mpocrsM B peasnsanmu Anisterca anropury OI-1,
cTpoamgit ofofmenwsii mOPTPET AMA SAXAHHOTO GEKCHDO-
BamMoro % (k — mapamerp anroputMa). HamBomee cmom-
HEM asasteres anropmr OII-10, xoropmii crpomT axcrpe-
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MaJBHbIO KYCO‘IIIO’J[EHQI‘;[HNE PajfleqHdpMAe MOBEPXIIOCTH,
HCHONB3YA ONONKY «CKOAB3AMMI KOHTPOJEY.

Haroft e axropur™ pHGpPaTh A pEIIeHMA KOHKDeTHO
sagan? BuGop Toro Wim HHOTO aMrOPHTMA 3aBHCHT OT Pas-
AR npmund. Ecim sapamee mspecten Bech MAaTePHAN BK3aMe-
HBHHOHBOIZ TOCHKEACBATEILHOCTH H EMEIOTCH ACCTATOTHO MO~
TLe BHYHC/HHTENBHHE CPEACTRA, TO, BEPOATHO, pasyMHel
Beero mcnoxsaosath anropat OI1-10. Bror aaropmmm crpomt
AKCTpeMallbHble  KYCOTHO-ImHefinpie  peliaiomue OpasH-
Jla, OHITaACh MOFHOCTHID YIECThH 00068!{]!001"" nauﬂoﬁ HKOH-
®perioll 3ajaum. Ilpm sToM Teopermveckm me HekMwueHa
BO3MOMKHOCTE, WTO PEKOMCIFamis, OOTYIeHHAA € OOMOMBIO
OI1-10, mosmocThio CoBHAazeT ¢ peKoMeRAammell, moNyueH-
HOA ¢ momompbro OIT-1.

Menee TpymoeMKHM ABNAETCA AATOPHTM HOCTPOGHHA GK-
CTpeMaNnsHOll  KycouHo-nAHCHHOR pasgenmomei TOBEPXHO-
et OlI-7. Peanmsamua aroro ajfropHTMA yOpOMAETCA TeM,
Y70 BMECTO HPOLUESAYPH CKOMBIAMUI KOHTPONb B HEM HCIIOIh-
BYeTCA ONEHKA KavecTBA POMAIOMEre OPABMIa ¢ NOMOMBIO
$opmya.

B rom cxrywmae, Korma sapamee He fana dK3aMeRANEOHIAA
TOCIeACBATENHHOCTS W HEeoGXOTHMO HOCTPOETB pelaomes
UPaBATO, KOTODOE GYNET B JANbHERIIEM HCTOMb30BATHCH IS
KIACCHPUKANNE Da3NUIHEX BEKTOPOB, CIEAYST WUDPHMEHATH
AXCOPHTMEL HOCTPOEHAS DKCTPeMANBHON paspenawmeit rumep-
IIOCKOCTH, & B TOM CIIyWae, KOIa MENepuioCKOCTh PABLeAeT
BEKTOPH 0fydalmell mocIeg0BaTeABHOCTH, COBEPIIAN NOCTA-
TOYHO MHOLO OMEGOK, CTPOMTH KYCOTHO-IHHEAHYIO pasfe-
STy nosepxHocth. Cpenm anropuTaoB MeToRa «0Go6meH-
HE# TOPTPeT» ecTh TAKWe, KOTOPHe CTPOAT DA3AeNAIOMYIo
TEOePINIOCKOCTE B IPOCTPAHCTBE MHEHMAXLHOH Pa3MePHO-
crd. JacTo BoImMKAET HEOGXOZUMOCTE CTPOHTH TAKHE PEHIAI0-
mue MPABHARA, 0NHAKO UPH STOM CIEJYeT AMOTh B BHAY, 9TO,
BoofIe TOBOPA, KPHTEPHH MHHEMEBANNE Pa3MEPHGCTH IIDO-
cTpalcTsa ABifercs Gomee rpyGemM, wem kpmrepmit (15.9).

Hak o meskme amropmmul, cuctema axropurmos OIT
AMEET CBOH KOHCTAHTHI, KOTOpEHIE HEOﬁXOI\HMO 8afaThk OpH
HCHOIb30BaHHH Tol MAM MHOH mporpammes. Bemmuuner armx
KOHCTAHET CABAYEeT 3AagaBaTh, MCXO/if H3 KJIACCA BEITHCIH-
TEeJAbHBIX MAalUHH.

I'aaaa XVI

METOX COTPAREHHBIX
HADPABIEH W H

§ 1. Haen meroxa

Paccmorpmy sagaty o maxomzenmm MaKCUMyMa KBajpa-
THaHOM GyHRIMI
1

F(x):~7

x, Az) + bx,

The * u b — n-MepHHIe BEKTOPH PBKIHIOBA OPoCTPAaHCTBA
E,, (z, Az) — monomurensuo onpeselieNHas KDaApPaTHYRAA
dopma, aanabaeman mMatpumedt 4.

Cravana aametum, wro rpaumeugVF (z) pymxmma F (z)
paren b — Az w ToUKa MaKCHMyMa QYHKIIM MoweT GLTH
Haiilena 023 ypaBHeHHmA

b— Az =0.

BrBopumbie HXKe aJAFODHTMM LOBROAAIOT OTHCKEBATH
MAKCHMYM, MHAHY DelieHAe CHCTOMLI NHHEHHWX ypaBHeHH
it noxywenne o6parHolt Marpmmu. Hanporus, atu axropar-
MBI MOTYT GHIb MCHONL3OBANEL [LIA DENICHHA CHCTEM ypap-
HeHni.

1. PaceMotpmy cradana mponece, oTHIOLD He HBIAAIOMET-
CA aNTOPHTMOM AN HAXOMNCHEA MEHEMYMA KBaJpaTHaHOH
$YHKIEN, 1O U3 KOTOPOTO Jerko CHCAYIOT BechMa ddiex-
THBAEIE QNTOPUTMH — METOJ CONPA#EHHHX TpPaHeHTOB M
METO NAPAINEILHLIX KACATENbHBLX.

Iycts z, — upoussonbNan ToUKA npocrpauctsa £, . Ofo-
BHAYAM £, — rpapuent $ymxnmm F (z) B Towre z,. Hyern
£, — opmoMepHoe  THIEPIPOCTPANCTEO, NPAMAA, LpOXo-
RAMAA €Hepe3s T, B HANPABJICHEN gy, T. €. MHBIME CJOBAMI,
MHOMECTBO BOKTOPOB -BHAA ) -- Ag (— 00 <C A <C + o).
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Hatigem Toury z;, » xoTopoit gocTHraeTCA YCrOBHRE MaK-
cumym dyErmn F(z) ma npamoit E,. Npogomxmy 210 mo-
crpoerme uo yapysumm. Iycrs yme mocrpoeno k-mepmoc
THICPIPOCTPAnCTRO &y, U B HeM Halifiena ToUKa 2y, B KoTOpOIT
yuriua F () mocTHrAeT YCIOBHOTO MakcuMyMa.

Obosmawind gy,, = b — Az, rpagment ¢ysxmun  F (z)
B ToKe 2. Ipumen, pastee, 3a rumepnpocTpancTso Ey 4y npo-
CTPRHCTBO, HaTARyToe HA £y 1 npamymo, npoxopsamyro sepea
Ty B HAUPABICHNK gy, . [Ipoctpanctno E,,; cocTont us pex-
TOPOB BHAA .

=&+ My, (16.1)

e 2 & Ey, a cranap A npoberaer swauemus or — oo Jio
+ oo,

Haxonern, z,,, — ar0 Touka, B KoTOpOK F () pocruracr
YCHOBHOTO MAKCHMYMa Ha npoctpaHerse K,y Takmm ofpa-
B80M, DodyvaeM TaKHC NOCHeJ0BATEeNBHOCTH:

81 838 Epns
By Ey..Ey Eyy,

Lo Ty Tz Ty Ty

ITo ERAYKDUI ErKO MOKABHBAGTCSI, UTO FUNEPHPOCTPAH-
CTB0 Fj MOMET PACCMATDUBATLCA KAK MHOMECTBO BEKTODOB
BHIAQ

k
¥ =204+ 2 Mg,
i=1
Tme g; — rpagmentit  gymkmmm F B Tourax &, . . .
-y Tpoy, A Ay OPHRUMAIOT MOOLTe AEACTBHTENBEbE 3HATEHIA.
Orcrona, ogesnnHo, caexyer, uto E; (2 E;mpr i < j.

2. W3 awanuwsa mapecTHO, UTo ecam MMagKadm (Gymrnua
AOCTHTAST YCAOBHOIO DKCTPEMYMA IIa HEKOTOPOM THIEPIpo-
CTPAICTHE B TOYKe X, TO TPA/IMEHT (YHKOMH B ATOH ToMKe
oprorodaien rumepnpoctpaHcrsy. IlpuMenureapno ® mame-
MY TOCTPOEHNMIO OTCI/la CAEAYeT, 9TQ gy OPTOFOHAJICH BCH-
ROMY BeXTODY BIJia & — ¥, D¢ X U ¥ HpmBajuexar Ky, T. e.

(g, (x—y)) = Ompu 2, y E E,. (16.2)

B wactroctH, BeXTOPH Ty W T, 4 g upE § < % npnragne-
smat B, B cmay (16.1), orxyma

(8rn, ) =0 (i ),
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4 CACKOBATENBIIO, I BOOGLI0

(61, 85) = 0 mpur i 5~ j. (16.3)
Oxcropa ciegyer, aro ecau &ri1 7 0, To BekTOD g4:, HEBBIPA-
3UM NAHCHHO Teped gy, . . ., g, U TO3TOMY OpocTpancrso £y,

HMCOT PasMepHOCTH Ha 1 Gombmryio, wem K.

Taxum ofpason, PasMepHOCTL mpoctpanctna £, mociemo-
Bateablo HApacTaer ¢ pocToM Kk fo Tex mop, moxa Brey HE
obparnres B myne. Ho ItOC/Ie/IHEO 03HAUACT, UTO B TOUKE Xy
JOCTHTHYT yoKe abcomoTHHIE MaxcmMym F (z}. Hedictnuronn-
HO, IOCKOIsKY K (x) — Bunyknas rnaakas QYHKOHA, TO
ofipaluenue B mynn ee TPajuenTa ABIICTCA HEOGXONAMEIM T
HOCTATOMIMM  YCIOBMEM MaKCHMyMa.

Tocne oSpamenus 5 nyrs &riy DPOLECC FAUUKIMBACTCH,
TOTOMY 970 HPH 5ToM Ky, cormanaer ¢ Ky, cooTseTcrsenso
ey — € Ty M 1. f. llosToMy B gaxbuefimem Gynem
CHUTATh, 4TO OPOHECC OGPHIBARTCH, KAK TOMBKO Exer 06-
PATHTCA B HYAL, W TeM cammM GymerT ycramommewo, uro
TOIKA Ty, HalijleHBas Ha DPeAMAYmeM mare, xocTaBigeT
abcomoTHnE  Makcmym F (z) Bo Bocem mpocrpaucrne E,.
B 1o e Bpema s10 obasatensuo JIONKHO OpoR3oHTH upH
k < n, Tax xak ecan npm k << n TpamEenT g, He ofpamaercs
B HYyIb, TO PasMEPHOCTHL THiePNpOCTPaHCTBA E,, ysenmam-
BAACh Kayjblil pa3 Ha 1, Ha n-M Ware pocTErmer pasMepHo-
CTH BCero mpocrpanctsa £, 1. e. £y conmagaer ¢ E,, unrem
CaMbIM YCIOBHEIE Makeumym Ha K7y, emecmémm, CORNAZIET
¢ afcomoTHEM.

Pacemorpernwit {Iponece, KOHewHo, He ABIAETCH Y/i00-
HHM aHCOPHTMOM, MIA HaXOMICHMS MAKCHMYMa, TaK KAK
dopmansuo Ha xamgom wmare TPe6yeTca HAXOAMTL YCIOBHENY
Maxcumym F (z) B npocrpamcrpax TOCKe/I0BATEPHO Hapa-
CTAIINeH PA3MEPHOCTH RINIOTH K0 MOMHOH Pa3MepIoCTH BCEro
mpocrpancTsa. OmHako OK&3RIBACTCHA, UTO B AeHCTBETeNbHO-
CTH MOMKHO HCKATL y(‘/HOBHMﬁ MaKCHMYM Ha KK/I0M Hrare
B TUIPOPOCTPAHCTEE PA3MEPIIOCTH 2, T. €. HA OBWKIOBEHABIX
ABYMODHBIX THUEPILIOCKOCTAX, HAM Rae B rAmEepIpoCTpan-
CTBe pasmeprocTd 1, . e. Ha EpPAMOi.

3. Hns ofecrosaiina aToro mosowcnms JCTAnOBUM Cle-
Aywomee ¢axrs. OfosuavaM  uepes ¥r (k> 1) nextop
Tp — ZTpy, T. €. CMEUIGHHS OT YCAOBHOLQ MakcHMyMa B Ej_ ),
K YCHOBHOMY MaKCHMYMY & K.

a) Yo # 0. (16.4)
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B camonm perme, mporece LPOROMACTCH NHIEL [0 TeX Iop,
ToRa gy He obpaTarest B Uy, Il0aToMy ZOCTaTOTMO N0KA3aTE
9ro npu gy = 0 2, 5 2,_;. Hockonsky rpagment Dynripm
F () B 1ouxe me pasen nymo, hynxnua Bo3pacTaer OPK JBH-
JKeRMM BRONE NPAMOH Zy_y + Agy M8 TOKH Zp., m0 Kpaitmed
Mepe 1pu Maanx A>>0. Caegoparennso, na aroit TpAMOJE ecTh
TOUK1, B KoTOpHIX F (7) Goxnme, sen F (z,_,). Ho ota mpamas

nprmajiesar E, W, ClegoBaTentro, max F {z) m womasmo
*EEy
Goxrme, wen F (z4_,), T. c.
B (2> F (2. (16.5)
Orcroa sicro, 9t0 zy = 25, u (16.4) Bepro. Ma (16.5) raxxe
clegyeT, 9o &y & Ky .

6) Bexroplt y, o y; IPH i - j OPTOrONATKAM 0THOCHTEN b~
HO MaTpULH A4, r. e.

(i Ay;) = 0 mpm i o (16.6)
Ilockonrxy matpama A CHMMeTpHIHA,
e, 4y)) = (w1, 493).

Iloaromy mast ompepenerncer 6ymer cumrarh, ur0 j > i,
ITo onpenenenuo

(Fe Ags) = (g, A (27 — 314)).
Tocae ouenngmoro npeoSpasoranms morywnn

(v, Ays) = (1, (Az; — ) — (g1, (dzyy — BY),
Ho TR Boboro &

8y = b ~ Az,
HOITOMY

(yi, 49y = (ys, &) — (90, &11)-
Hanee, Bextop y; = &; — ;. ecrs pasmocTs IByX BeKTOPOB

u3 £y, u Tax xar npm i<Cj E; C Ej; MORHO UDHMeENTSH
coortnowenue (16.2)

(v, &1)

It

0

(21— 21y), gy)
): 4

e 8r1) = (20— 2,.9), gy) = 0.
Orongarensuo,

(7, Ay;) = 0 mpu & = j,
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n} CucteMa BekTopos Y1 - - -y Y5 AHUAEEHO IIa3aBHCH-
Ma, T. €. He CYMCCTRYeT THCed Ay, . . ., Ay, HE BCE N3 KOTOPHIX

PaBHB HYMI0, TAKHX, 9TO
K
\
S

B camom pente, npeantosioinm mporemos, I MyoTh, RADPHMED,
A= 0. Torga

v =2t
ij
e moaoiKeiro
_li
Ti= 75

¢l
YMHOKAn CnpaBa W clepa 5TO PaBeHCTRO Ha Ay;, nomyums
B cuny (16.6)
(¥ Ay)) = 0,

HO 2TO HEBOIMOIKIIO, MOCKOALKY Y; 5= O (yroeprmuenne a)) u
KpagpaTavaas GopMa HOJNOKETEALNO oNpefeNena.

r) Yrsepwnenua 6) m ) ycramanamsalor, §9To BEKTOPLI
Y1, - -+ Yn obpasyior A-oproromanwumii 6asmc. B cnny
MABCCTHEIX TeopeM JnneHnofl anreGpm orcClofa caepyer, uro
Besxmi BeKTOp upoctpanctsa £y npencTanmM B Bme

13
o=z 3} T (16.7)
i=1

3o YTBep)FIeHAEe MOKIO JOKasaTh h HEIOCPEACTBEHIO MO
napyiuae. s E; yTeepsienste 01epnino, Tak Kax Boakas
TOVKA IpAMOf Z, + Ag, Moer GHIb mpeAcTaBIeHa ¥ B BRS
Zo + A (2o — z,), ecam ygects, uro &), TAR Ke KaK H %,
JMOKAT Ha oTolt mpaModt m x, — ¥, 55 0. B ofmem cayuae
npenmonokiay, ato (16.7) epro mist By, T. €. BCsKMIE BeKTOD
z Baga

k-1
= Mgtz
i
TPEACTaBEM H B BuIe
k-1

z

2 T + Tor
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Tonomuy mosTomy
ko1
Ty = D) agi + 7,
i=t
X k-1
@ e 2 b by = ) by Mg+ o
= i=1
Sitecn Ay 5= 0, moromy wro x & Ey.y. Buumtag mepnoe
PABeLCTBO H3 BTOPOTO, HOTYIrM
E-1
Vo= 2 (b — a) g + hegrs
=1
oFRYa
Kt
(¢ b) Yy
ge= DTy b (16.8)
imt * ®

Haxonen, kasmgsii REKTOp z Ha K NpeNcTABMM B DHje

&
z =3 Mg + 20

=1
a cuejloBaTelLHo, M B BEAE
k=1
T = 2 g+ Mg + 7o

i=1

Toncrasans cona supasenmne (16.8) puust gy, moxymum mpen-
CTaBileHye OPOM3BOILHOrO BeKTopa u3 £, B Bage (16.7).
n) Haitijem Temeps, kax Bmpamaerca BEKTOP ¥p.y ‘pe3

Yoo - o Yo W Erey- Jnn Tonxm 2y, &< Ey B cmny (16.7) cy-
IeCTBYeT OPEACTABIeHAEC BIOA

X
N
Ty = Z al; + Zo,

i=1

IJUL Tyyy — TPEACTABIENNE BHEAA

k
Tosr = 2 billi -+ M + 2.
i=1
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Cneposateasuo,
3

Yk =) Ci¥ + M- (16.9)

it

YGenmmen Teueps, UTO B 3TOM PasAoeNHH OTINUHO OT YIS
TOMBKO O/IHO ¢, A HMEHHO Cy. YMOOKEM CKAAAPHO BHpaKeHue
(16.9) na Bexrop Ay

13
(eens A8) = 3} @ (G A¥) + M (geans Apy)-

i=1
Hpu j < k » cuay (16.6) otcionta caenyer
€ (s Ay -k M (8rers Ayg) = 0. (16.10)
Mamnce BoaMoxum npeobpasopamun
Ayy = A (x; — Tjq) = (Az; — b) — (dz;.; — b)
= &1 — 81

orryfla upn j < k 8 cmry (16.3) copasepauso
(herr AYs) = ra1 (85 — &in) == O, (16.11)
a npm j = k uMeeT MecTo
(Enenr AYn) = Zrar {8r — gre) = — |G [ (16.12)

Bosspamasncs k (16.10), moaywmr, aro npm j < k koaddumnu-
enTE ¢; = 0, B TO BpeMa xax mpu j = k

o = T R N L
L A 8 Gy, Au )’

TOCKOABRY (Y, Ayy) # 0.
Oxonvatensno (16.9) npmser sun

_ |8rial* )
Yroa =) (gm + Ty, vy ) (16.13)

Ten caMuM yoTaaBIuBaeM, 9To

Thar = Musy + caln + @
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AN, WHade,

Zeay 2
T = T - A (gm + (I,Jkk“:!‘/k)yk) .

Taxum 06pasod, TOUKa Zy,; 32BEOMO JNEGNKAT Ha NBYyMepnoit
MITOCKOCTH N

=@y + Mayy + cyn (16.14)

(A w ¢ — napaserpw) m same ma ofrHoMepHOE HpsaMol Buma
(843, Exey)

=g, 41 (gm Sy y.,) (16.15)

(A — LAPaMeTP), K HOMCK MAKCHMYMA B OPOCTPAHCTBE pa3Mep-
HOCTH & MOMeT GLTE 3aMeHeH IOECKOM MaKCHAMYMa Ha Ojoc-
KOCTH BIW HA NPAMON.

§ 2. Meron compsukennnx rpaggenron

Meron conpmenmux TPaAMEHTOR A%A HAX WKCHAR MaKCH-
MyMa KB3/IDATHYHON (opMEI HMEeT HOCKONBKO Mopuduranmii.

1. Opma ws nux woxywaercs memocpemersemmo m3 pac-
CMOTPCIIHOTO BLIOE nponecca, ¢ClIM 3aMeHHTE MaAKCHMH3AIHI0
$yarmin F (z) 5a runepnpoctpancrae E), otsicKamem Makc-
MyMma Ha upaMoit BEAa (16.15). Kax 6rmo mokasamo B Tpeak-
AymeM IYRKTe De3YIBTAT OT ITOTO He WAMBIATCH, Tak Kak
STH MAKCHMYME COBHANAIOT.

AnropurM nonywaercs Tamm {Mogupnranus I):

A. Hawanpmmit war.

1) Haxopurea rpaguenr g, §yuxmmn F (=) B nponasors-
nolt TouKe z,;

2) momaraeres z, = g;;

3) HaXonmrca TouKa 1, ocTaBXAIOMAL MakcuMyM $yHK-
wun F (z) wa upamoll & = &, + Az, (A — mapamerp).

B. O6muit mar. Ilycrs yue maiimenm Towsi Tgy Ty s

cor Tao1y Tpe
1) nmaxopures rpagment g, dynxuum F (z) B Touxe x,;
2) momaraercs

Zrar = Bt T Rpey (Th — 25y),
e
@y~ o) Aypy) i
(e — 20, Ay — 7))~ (Gr— %4 1) A —

gy
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3) Haxoamrcs Towka Tp4y, MOCTABNAIOWAA YCIOBHBIA MaK~
cumym F (z) Ha upmmoit

=2 + Mu.

B. Ocranon anropmrma. Ipomece ofpumaercs B ToT Mo-
MEHT, KOT/2 IPafiHent gxyy OGPATHTCA B HYAB, T. ©. JOCTHTA-
ercs MakciMym F () na ncem mpoctpancTre £,,.

Ilpm abcomoTRO TOYHOM BHYMCTEREN AJICOPUTM JIOMHCH
TPABECTH K MaKCHMYMY He Goee 4eM Ba i INaros, Tax Kax npu
9TOM TOYRH Zy, . . ., Ty, BHITHCAACMHE METOOM COLpPAMEH-
HHIX TDAajiMenTon, COBNARAIOT ¢ TOYKAMH Zy, . . ., T4, MOAY-
HAIMMMECA B NPOiECCe, OMECAMHOM B IPeAHAYINCM NYHKTe:
®aK GBUIO DOKA3aHO, 9TOT NPONECC BWBOFUT Ha abCONTHEL
MaKCHMYM He 60!199 eM Ba I I0aros.

B peansuirx yeaoBUAX, DpR orpaHIVCHToN TOIHOCTH BH-
THCNeHEH, WPONECT OMCKA MAKCHMYMA CIEJYeT OCTAHOBHTD
He HPH TOTHOM 0GPalCHUE B HY N5 FPa/AMEHTa, a B TOT MOMeLT,
KOTja IPajlenT cTaneT focraroxmo Mai. IIpm arom ma camon
Reale Mojer moTpeGonartkcsa Gonee n maron. Bonee nogpoebuo
STH BOLIPOCH BYAYT PaCCMOTpeHH M.

Urobs mpupgaTs AIropuTMy 6oNee (KOHCTPYKTHBHYION
dopry, naiinem Gopuyny, ONPEACNAINNYIO TOUKY MaKCHMyMa
KBafpaTHinoll PopMut Ha mpamoit x = z* + Az,

Ilopcrarnan ypabweswe npamoii B BHpaenne pynxuun
F (z), momymum

F@) =~ 1N, 42) + Mg @) + F @),

rne g (z*) — rpaguenr F (z) B Touke z*. Makcmmuaupys mo
A, momywmm

G267
Pomx (z, 42)
B COOTBETCTBEHHO
Tom = a4 B EED (16.16)

Takmm 06pasoM, BEHCTEHRE B TyHKTE 3) anaropurMa mo-
mer 6HTH oCymecTBIeHo o (opMyse

Erags Siera)

B = ek (#pag, A2pep)
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2. Boxee uspectHa Mopmdmramua MeTopa, HPE KoTOpoi
JUUT BHITHCHEHHA O9CPOAHOT0 HALPABICKUS Z54y HCIOIBIYIOT-
Cf BEKTOPH Lppy U Zj BMECTO Zhey B Yy

PaccMOTPHEM CHCTEMY BEKTOPOB  Zy,. . ., Zp,. . ., KOI-
JIEHEAPHHX COOTRETCTBEHHO BEKTODAM Jy,. . ., ¥5 (T. e.
2y = Opyp UPU HEKOTODHX [eHCTBHTENBHEX 8, = 0). Jlan
BEKTOPOB Z; M Z; COXPAHAETCHA YCIOBHE A-0PTOrOHAIBHOCTH

(34, Az)) = 0 mpm i j. (16.17)
Kpose rore, na (16.11) caepyer, uro
(zxs1, Ag) =0 mpm & <k (16.18)
Haxonen, ocraerea B cmite coornomerue tuna (16.9)
3
2t = ) €%+ M (15.19)
i=1

Ymuoan npasylo u ey yacte (16.19) ma Az, u yumTh-
saa (16.17) u (16.18), noxyuum npu i << &

o (z, Az) =0,
otKyaa ¢; = O npm i << k. Ipm § = k monyumm
0 = (zp4y, A21) = cy (2 AZx) + A (Grsr, A1),
OTKYHA

(E)a1, 425)
Ty = M (gm - T::Az—,,)h zk) . (16.20)

Coornourenne (16.20) onpegenser 2,y ¢ TOTNOCTHIO [0 UPOH3-
ROJNBHOTO MHOIKHTENA Ueped £riy A z),. Ilpm suboge (16.20)
HCIOMB3ORANKCE THINL cooTHOMeras (16.17), (16.18), (16.19).
TloaroMy mpomecc HOCTPOCHHA BEKTODOB Z; MOMKET PaccMaT-
PEBATBCA KAk TPONEcc A-oPTOTOHANHBAIME BEKTOPOB .
Tlomaraa B {(16.20) A = 1 u 2, = g, nouyIUM KoEKper-
HYH0 CUCTEMY BEKTODOB Zj, KOJIHHEAPHHX Y. Kamuil Bek-
TOP Zy 33[lACT HANPABIGHHE NPAMOI, HCXOAAMEH H3 Tyyp, A
KOTODOH JIeIKAT Ty, ANFOPATM, TaKEM 06pa3oM, NPHMeT Cle-
pyromuil Bug (Mopmpuxamma II).
Hagaasmeii war, takoii xxe xax ¥ B Moanduxanum I.
L. Oycre ysxe HafifleHH ToYKa Z;, M HAUDABICHHE Z.
1) Haxogurca rpajuent gy,, Pyuxonn F (z) B Touke zy;
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2) nonaraercs

Zrst = Eret + Tpiin,
TAe
g 2B A% (1621}
K+l = Wv

3) maxopuTca Towa Txig, AOCTRBAAIOMAS YCTOBUBIH MaK-
cmmym F (z) ma mpamoit

Zo= T + My
o dopmyie

(it Zsy)

T = 2,
i # + (z’Hlv Azkvl)

Zeus (16.22)

Dopmynur (16.21) u (16.22) moryr 6urs mpeofpasorani.
Tax, momaras
(84, 74)
V=G, Ay
nMeem 3 (16.22)

Yo = (T — Tyog) = Va2,

OTKYAR monyvacM, mpumensa (16.12),

18k

(gon, A2) = ‘:—k(g,m, Ay = — e (16.23)
C apyrofi cTopoHEH, HOCKOEBRY
(8xy Ynt) = (&1, Zamy)
3 (16.21) umeem
(€n 21) = (81 (80 + cu2noy)) = £
¥, TakuM olpasom,
o= 5P (16.24)
(2, 42,)
Haxonen, na (16.24), (16.23) u (16.24) noayuaen
— (a4, A2y) Voen | {&af?

Upey = _ = .
R O e N N N P





[image: image192.png]4
384 DL XVI METOL CONPAMEHHBIX HAIPABABHUR

Taxuwm ofpason, Poprynsr (16.21) n (16.22) moryr 6uirs sa-

OCAHH B BHje

Zpyy = .
e Rt TS iy T G2y, ;

(16.25)

Ty = 2, -
=Tk T+l

(16.26) !

Connagenne
DeayaeraTos pelicTan,
v 2 A o dopsrynam (16.24
nmgwer 53[, ;C ONEOR CTopomst, u (16.25), (16.26), ¢ Jz(pymﬂ) !
o MCTy KHTL KPUTCPHeM OpaBRALHOCTH BLIIUCTEHHI "
. ’.a unnﬂ}]\({:}fg]})ﬂﬂ(euﬂlylx TpajiicHTOR MoxseT GHTB ﬂpl‘iMe~
KBaJIpaTHaHBIM fﬁ;:gm ng,Hmm o (I)blie oo
. » OQHAKO, 9TO BOIHBH M.
é(HU:‘TaTO‘ZHO TIagKme GynKgms, xopomﬁ?}?fyma
Momvf:grm:cn _Rnanpam‘mofx Pyunges, u’anpm«ep [4 pli:;-
uonamgc}:mmenu}z B payr Teinopa, Ipu oron o6mramo mper- |
paTu'-muﬁd)’ qT0 KoodprmuenTs AUTPOKCHMEpyIomeif KBay-
4 i YHROUA HEM3RECTHH, Ho AN nofoit Towrg
o ;{Ial::‘n TPapuent g (z) Qymxnun F (x). e
on "gmezzzlluuuymm 1) anropura momer Gerre BAIIONHEH
g Wi, OyHKT 2) nomxen BHUOTHATBCA 110 opmyne

(16.25), mockon
A, a wyaxr 5, BKY B 9Ty (opMyny He BXoANT aBRO MaTprma

»

GricTpyI0 cxommMoeTs K MAKCHMYMY 1o ¢
MH "ancxopelintero cuycka, Iaycc:

4. Uro Gyner, ecan IPHAMeH:
JAMEHTOB pitvé:y MGKGHMHHBL(PIM K
JKHTENBHO TONYORpeseNcHHoN

Ecau xsagparmmas dopara
onpefesena, To,
OTBETCTBYIOIIEH
BHJT

DaBHEHUIO ¢ MeTona-~
a — Baiigenn n Ap.
HTH METOJ COUPAMEHHBIX Ipa-
BazpaTHIHoll Gopmur ¢ moso-
tlgoptglnﬁ) (z, Az)?

z, ) DONOIKATENR D -
» K8K M3BECTHO ua Nmueilmoi anrerle 1;0:;22
CHCTEMe KOOpauuaT Qymrimm F (z) l;pﬂMeT

2

if

1
ey + b+ d,

i
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e Bee ¢; > 0 m nexoropwe ua ¢; = 0. [lpm srom pyExkmms
MMeeT MaKCHMYM, ecl¥ BHIOMHERO yeiaosme: Kora ¢ = 0
o u b; = 0. Jlerso BHETH, UTO MAKCHMYM B JTOM CilydJae
JIOCTETAETCH 1a IE10M IHNePOpOCTPaHCTRe. A HMEHHEO, IYCTH,
Hampmmep, Tpu i, MeHsloutemes ot 1 po k, ¢; == 0, a mpu i,
menspomemes or k + 1 fo n, ¢; = 0 m b; = 0. Torna Makcm-

b,
MYM JOCTHTAeTCA B TOYKAX € KOOPAHHATAMHI Z; — opm
1< i < kB ¢ NpONBBONLAME FNATCRMAME &y IPH § > k.

Oue  06pasyl0T TENEPRPOCTPAHCEBO paameprocta n — k

Ecxm sxe upm HexoTopHX i ¢, = 0, a b; %= 0, 1o pynknas
He UMCET MaKCHMyMa W Bo3pacTraer HeQrpasdIerHo. B camom
fexe, mycTh, Bampumep, by o> 0 | ¢, = 0; Torxa, ecan nomno-
SKETH 7; == 0 NP i 5= k W yoTpeMuth Iy K +- 0, 10, OICBAAHO,
u F () 6ymer Bo3pacTaTh 10 GECKOHETROCTH.

OKagHBAETCH, UTO METO CONpPSKCAHHX CPATAEHTOB (MpE
TOTIOM cueTe) HOSBONAET B HEPBOM CAyIae AOCTHTHYTH MAK-
cuMyMa me Goxee weM 3a K 1arom, rfe & — wueno ¢; Ke pam-
HEIX NMYII0, 4 BO BTOPOM cliydae He oree 9em Jepe3 k Mmaros
BHBOIUT Ha HampaBJlenme, Mo Kotopomy dymkums F (z) pos-
pacTaeT HEOTPARHIEHHO.

B mexonmolt cmcreMe koopmuHar Qymrnua F (z) mmeer
BHJT,

F(@) = — 5 (n 42) +ba e,

upuuem matpuma A BupompueHa W mmeeT panr k< n. Ilpu
8TOM, Kax ¥ pamnbmle, ofpamenne TPajMeHTa B HYIb ecTh
KpaTepm# JOCTIVKEHMA MAKCAMYMa, 8 OPTOTOHANBHOCTH Tpa-
AMenTa TEUePNPOCTPAECTEY — KPATEPAH YCAOBHOrO 3KCTpe-
MyMa Ha THIEPIPOCTPAHCTBE.

PaccMoTpuM HpMMEHEHHE METO[A CONPAKEHINEBIX Tpaji-
enToB B (opme 11 B sToM ciyuae. 3mech OPAXOAWTCA M3Me-
HETh YCAOBHEE OCTAHOBKH, T. €. TeHePb BO3MOIKHO, UTO HPH
BHIMCACHHN [IERE mara

(Bay 20 &
[ AR O

BHAMEHATEND (), A2y} MOMET 06PATHTHCA B HYNE (IPH BRTHC-
TIeHWH 3HATEHUA s,y BENMTNHA (25, AZy) TAKIKE BXONUT B 3HA-
MeHaTeNb, Ho eCNM OHA PaBHA IYJIIO, TO yike IPeHAYNLHit
mar HeBOBMOMGH).

Te =

13 B. H. Bamsnx, A. 1. Teprosenxic

9
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Taxnm ofpasom, yelonne ocranoBa Gymer taxmm. IIpo-
TECC OCTAHABIMBAETCH, ECIH
Ha OJCpeJHOM mare guyy = 0
it
Ha OYePE[HOM IIaTe OKASHBALTCA, TTO

(241, A2pyy) = 0.

B neprom caydae axropmTM, ecrecTBeHNO, NPHBOIXT B
TOYKY MakcmMyMa. Bo BropoM ciaydae OanpaBiemHe Zg.y
GyAeT HampaBICHMOM HEOTPARNYIEHHOLO BO3DACTAHMA (YHK-
o F (z). B camom geite, Ka mpamoit

z =2y + My

TPH (Zp4y, AZpyy) = 0 Gyurmua F (z) ameer Bua

F@) = F @) — 5 (zear, Azess) + (on, mes)h =
= F (z2) + A gxars Brsads

(@rrrs Errd) >0,

TaK Kak TOPH grey = 0 0CTaHOB mpomsomes G o OYHKTY
a). Ho Temeps ouesmpmo, wro mpm A — co QyEkmua F (z)
BO3pacTaeT BeOrpaHBTeRHO. Moxsa0 O0KasaTh, YT0 OPH 3TOM
U3 BCeX HampaBieHnil, mo KOTOPHM QYHKIMA GeCKOHeWHO
BO3pAcTaeT, OHA PacTeT GHICTPEC BCEo B HANPABNCHHE Zy,;.

Ham ocraercn y6eantsca, 4Te ocTanos mpousefiner e
Gomee gem vepes k maror, rue k — paur matpanst A. B camom
flelle UYCTB UPH i < M BHIONHERO ycrxosme (z;, 4z;) > 0.
Torna OCTATCA B CHJEe COOTHOMEHHA

(21, Azj) = 0 mpm i o= j (i, j < m)
(Emis 51} = 0

(upM BEIBOKE 3TMX COOTHOMIEHEH NOJNOMKHTENBHO-ONPEJRNCH-
HOCTH He HCIOAB30Bajach).

Orcopa ciienyer, aro BektopH z; (1 < 1 < m) obpasynoT
A-oproromansusii §aauc, & TPAAEEHT g, B TOUKE T OPTO-
TORANeH THICPOPOCTPARCTRY E,, Da3MepHOCTA 7, COCTOA-
ToeMy H3 BEKTODOB Bnja

z =1z, + I hiz;,

npEIeM

§ 3. METOA IAPAJIIENBHBIX KACATENILHBIX (IAPTAH) 387

TPHIeM
Tm & B,

TaK 910 B TOUKC Iy, NOCTHTAETCH YCHOBHBIA MaxcuMyM pyHk-
mun F (x) va Ep,. Janee, na runepnpoctpanctse £, gymi-
wia F (z) umeer Bug

Fla)=F (o) + 2 M (2, A7) + D ik,

e
dy = z; (b — Auxy),

U Tax Kak (z;, Az;) >.0, 1o kBajparuunan gacrs F (z) nono-
JKuTENp0 ompefenena. Ho, xak u3pecTHo u3 mumeimoi an-
refpbl, 3TO BOBMOMHEO TOALKO B TOM Cyuac, KOTha pasmep-
HOCTh WpocTpancTea £, MeHbIle MAH PaBHa DAIry k MaTpm-
bt A.

Crueposarentno, octaHoB o6AzaTexbHO NpoMBONET mpr
m < k.

§ 3. Merox mapanenbHHIX KacaTeIbHBIX {mapran)

Brmre 6bu10 mokasano, xak npolece, OmHcaHHME B § 1,
TOpHBOMHT K MeTOAY CONPAKeRHRX IPAfHEHTOB, CAH OTHICKA-
HHC YCHNOBHOTO MaKCEMyMa B LpoCTpaHcTBe K, 3aMeHuThH
PABRONEHHEIM MOHCKOM MaXcHMyMa Ha upsaMod. TaM ke mo-
Ka3aHO, 9TO PaBHONEHHHEM OyieT Takke IMOHCK Ha ABYMeDHOH
NIOCKOCTH, MPOXOAAMEH 9epes TOUKY Tp K ABA HCXOMAMIHEX
H3 HEC BeKTOPA ¥p M Lryy, T. €. TOIKA Tpyq MOMET OEITH HpeT-
CTaBJeHa B BHAOS

Zrer = Tx + Myn + Magrg
uim, NHave,

Taay = Ty + Myn - Mgy (A =14 A).

Hast maxowmmenns MaxcHMyMa KmajpaThumol PynKnER
HA IVIOCKOCTH MOMHO HCIOQJIB30OBATH PAa3THYREIE  MOTONDI.
Meron, mapecTmeud HOJ{ HAaBBAHHEM (IAPTAHY HIH METON Ma-
PpanneNbHBIX KacaTelIbHEIX», 0CHOBAH HAa TPOCTOM TeoMerpu-
BECKOM NDBHIHIE.

Ha puc. 28 ugobpascentt anmnn yposna dyaxmmn F {z),
npencTapaAiomie coboit momo6H0 KOEZeHTPHYECKHe HILIHL-
cst. Hyers zy — npoussornuas TouKa, A, — IuEMA ypoBHA

13*
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(2ar9mC), NPOXOAAIIAR Tepes %o, Iy — KacaTeJbHAS K DJINHIT-
Cy R TOUKe Z,, g; — rpagueRT QyHkrum F (z) B Touxe z,.
OueBupno, IT0 IPagAEHT §; LoPMalleH K JIMHWM YPOBHA, T. €.
TMEePOeIjIuKYIAPEH KacaTedbnol /;.

Touka Z; oOopefleAeTCA KaK TOYKa MaKCHMyMa (KlyHKuMH
F (z) na upaMoli r, mpoxopsmeil depes x, B HaUpPABJCHEN
rpapuenra gy, B Touxe z, sra mpaMam Kacaercs HeKoTOpoit
aumnm yposki. Iostomy rpajuent g, B ToUKe &, NePIeHRKY-
JApeH BOKTOPY g£; H, cle-
JKOBATEJNBHO, HPAMAR [y, TPO-
XORAIAA Yepes Z; B HALPAB-
JeHAH gy, BapalidenbHa [).
llanee, Touka z, HAXONHTC R
Kak Touka MakcEMyMa F (z)
Ha OpAMoll [y, FEe oma Ka-
caerca panunca A, Oue-
BHAHO, 4TO HOKODHBIM CiKa-

Puc. 28. THEM MOMHO TEpPeBecTH Of-

HOBPCMEHHO IIPAMYIO [y | BJI-

anne A, B upamyo Iy u saannc A,. IIpu aToM TouKa z, mepeii-

ner B 3. Ho npu nogo6HoM cixaTlE K BEETPY TOUKA &, HepeMe-

maeTcss Do HpAMoH, mpoxofsawell uepes IEHTD BIIUICOB.

Ilosromy npsman (zo, £z) HPOXOAHT depes HeHTP HIJBICOR,

T. €. TOUKY MAKCHMyMa QYHKOEM Ha miaockocri. Taxnm 06-
pPasoM, HPUXOZUM K clejylmemMy cnocofy:

1) u3 OpOM3BONBEOI TOYKE T, NPOBECTH UPAMYIO 7 B Ha-
IPaBIGHEM IPajkenTa GYHKIUE &) B TOTKE Zg;

2) Ha @10l npaAMoli HAWTH TOUKY YCHOBHOTO MaKCHMY-
Ma Zy;

3) wepes z, MPOBECTH UPAMYIO B HANPABICHEM CPaJUeHTA
¥ Ha 9TOH IpAMOH HAaBTH TOUKY Z,, SOCTABANIOMYIO YCJIOB-
HEH MakcEMyM;

4) COENMHNTE TOYKHU Ty M Xy MpAMol B HaliTH TOIKY Mak-
cumyma Ha s10it npaMoii. HafijleRREaA TouKa ecTh TOUKa, KO-
CTABIAKIMAA MAKCHMYM d)y!.llﬂ.(ﬂﬂ 1a Beel NIIOCKOCTH.

Bepuemcs Temepr K 8ajaue 0 HAXOKAGHEA MaKCEMYMA
F (z) B n-meprOM mpoctpanctse E,. B coorserersum co cka-
BalHLIM BHIIE, HpOIecc, onucaunsil 8 § 1, Moker GEITH npR-
BefleH K ClefylOeMy BHAY.

A. Havansmmi mar.

1) B npousBonbHO# TouKe z, mpocTpaHcTBa £, HaX0ZUT-
ca rpapumenT gy fyuxumn F (x);

§ 3. METON MAPAJNENBHbIX KACATEABHBIX (HAPTAR) 389

2) ma npamoit z = z, + Ag, mmerca Towxa z,, mocTam-
JLARIASA MaKkcaMyM Qyuknun F (z).

B. O6uuii mar. Iycrs yxe madigens towxn Ty, yy . .
Loy, X .

1) B rouxe z; maxopurca rpapment 8ryy Pyrrmun F (2);

2) na DUIOCKOCTH, NPOXORMMed wepes TOUKH Zj_y,
¥ Mapaien BHOM HANDABICHWIO £pyq, T. €. HA INIOCKOCTH

T =Ty + M (@ — Ty} + Ao,

o

MIMETCA TOUKA Zpyy, AOCTABNAOMAR YCIORHBIH MAaRCHMYM
dynxgnn F (z).
Ocranos anropurma. IIpomece OpeKpamaercs, Korga
Ha 0YCPESHOM IIAre OKAMCICHA, UTO gnyq = 0. Tora z, —
TOTKA MakcuMyma F () Bo BeeM mpocTpamcTBe E,.
Haa ocymecrnenna nyHKta 2) obmero mara HPAMEHMM

MeTON apasliensbusix Kacatenbuuix. OGosmavmm A, ABYMep-
HYI0 IIOCKOCTE BEAR

2= T+ b (@ — 25 ) 4 Aagany

(M“K hy — mapameTpL) H, HAUMHAR ¢ TOUKH T — Zy-y, Oynenm
ACHCTBOBATD IO METORY «mapram». IIpemme Boero meobxogumo
HaNTH B TOUKE Zy.; YCAOBHEA TPaguMenT (hyEKmAR F{z) na
miockectn Ay, ¥sBectio, wro yeuosmmi TpajEeHT La I'H-
LEPIPOCTPANCTRE A eCTD NPOGKNEA NOTHOTO TpajiEeHta Ha
910 runepnpoctpanctso. Takum ofpasom, Ham HyKHO CIpOSK-
THPOBATL BeKTOp g = VF (z5,) wa mrockocts A,. Ho
B coorsercteny ¢ (16.2) m (16.3) sexrop g, 0pTOroHaieR
£ri1s @ BEKTOPS (T4 — Zy_;) M g5, OPTOFOHANBHE MEKAY CO-
Goit. Iloorory mpoexumsa gy B mIoCKOCTH A, Ko/LTEHeapHa
BEKTODY (T — Zp-,).

PAMAA, NPOXOAAIAsA Yepe3 TOIKY Ty, B HampaBlIeHAH
YC/OBHOTO TagUeHTa HA MIOCKOCTH, MMEET, TAKHM obpasom
BHL

=g+ May — 3 ),

4 TOYKa MAKCHMYMA Ha 9TOH NDAMOE ecTh ), Tark kKak aTa
upAMas UPHHAACHAT TpocTpancrsy K, u z, focTaBnser
MakcEMyM F (z) ma Beem E,,.

Hrax, oxastpaerca, wro mepmmii mar ABYMEpHOTO «map-

TAHAY PAKTHYECKN yike BLUIONHEH I TOUKA &y 3TOTO ANTOPHT-
Ma COBHAjAeT ¢ Zj.
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HManee, HyHO B3ATL yeXoBHWIE rpaament F (z) b Touxe
zx. Ho nanpapiienne MoJHOT0 I'PAJUORTA £y, B TOUKE Ty OPH-
Hapdexur ramepmiockocT® Ay, IloaTomy yemomssilt rpamm-
©HT COBMAfacT ¢ MOMHLM. Teneprn epes TOUKY ), HYIKHO HpO-
BECTH TPAMYIO

T =zp + M

U nalti Ha HTOH DPAMOA TOIRY z;m, BOCTABIAIOMYIO YCIO-
pubit Maxcmmym F (z). Hawxomen, roaky z,_, Heobxomumo
COGIMHNATE C X,y MPAMOF U HA oTOH IpAMOH HalTH TOIRY, B KO-
TOPO# JOCTHraeTCH YCIOBHME MakcumyM F (x). Ota Touxa
B eCTL Tpiq.

Tarmm ofpasor, ofmuil mar airopmrma mnpuobperaer
CHeAYIOMMUE BHj:

1) B TouKe x; RAXOAUTCH TPAAMERT Li,y; .,

2) ma upsmMoll T ="2) + Agy,; ODPEACISALTCA TOUKA Ty,y,
B Koropoit ¢yurnua F (z) gocThraer yCaoBHOTO BECTPEMYyMa
mo opryne

Tier = Ml + 2w

T7Re

- S

{€xa1, 8k0a)”

3) Ha npamMolt z = zy.y + A (Thsy — Tp.,) MIIETCA TOUKA
Zpey, NOCTABNAIOMAA YCIOBHBIE akcrpemym F (z), mo dop-
MyiIe

Thay = Taoy + i (ko — Tao1),
by

(6

(= Tog)s AT = Zg)

1 = i) 84

;=

911 (OPMYJBl NOMLYIEHN B COOTBETCTBUM ¢ 06medl popmyioi
(16.18), suBegennoii B § 2. OTMeTHM, YTO DpH TOYHOM cueTe
npolece JoJeH 3aKOHIHTHCA He Gonee oM gepes n Maron.

MCTOJJ napaje/IbHBIX KacaTelbHEIX MOMeT 34433 npuMe-
HeH H B CXYTae HeKBaJPATHIHOH QYHKIMH, IPH STOM HOMCK
YVCAORHOrO JKCTPEMyMa Ha ﬂpHMOﬁ AOMHEeH NPOA3BOJUTHECA
OMUM M3 M3BECTHEIX METOZOB OJHOMepHOTO momcKa. Opmako
TIpH 3TOM HET HMKAKUX rapan'mﬁ, 9TO RpOLect 3aKOHYUTCA
uepes # mMaros. JKCNEPUMEHTalBHO JKé YCTAHOBJNEHO, UTO
9TOT MeTOA NMOMCKA CXONMTCH 3HATHTENBHO AYYMe, IeM Me-
TOAN HaucKopedmero cmycka mim Taycca-3afimens.

$ 4. AHAJIU3 TIOTPENHOCTEN METOTA 3

§ 4. Avanuz norpemuocreil meToja

B § 1 6 paccMoTpen Upouecc, B KOTOPOM CTPOWINCH
TOCHEOBATENBHOCTS RIOMEHHHX THIEPIPOCTPARCTS Xy, . . .
..., £} Bospacraiomeil pasMepHOCTH H TOCNEIOBATEABHOCTS TO-
€K Iy, . . ., T, AOCTABIAKIAX YCAOBHEI MAKCAMYM GYHKIMAE
F (), cootmercrBenHo, Ha rmmepmpocTpaHcrsax Ey, . . fy.
TIpu aToM 0Ka3a7TOCh, UTO BEKTOPH (Theq — Ty) ABILARTCA
A-0pPTOTOHAI BHEIMM.

oraseM cefidac, 9T0 CIPaBE/IMBO B HEKOTOPOM CMBICIS
H ofpaTHOE YTBEDIHKIEHHE.

Ecum:
1) BexTopHE 2y, . . ., Z; A-OpTOroRaTEHM, T. €.
z;Az; = 0 opu i+ j,
2) TOUKH Zg, Iy, . . ., Ty DOAYIEHH H3 PEKYPPEHTHOTO Y-

JMOBUA! Ty, JOCTABIACT YCHOBHME MakcuMyMm Qyaxmum
F (z) Ha mpamoi
z = ay + Az
npM OPOE3BOABLHOH (HKCHPOBAHEOH Touxe %4,
TO TOYKA Ty KOCTABJAAST YCHOBHME MaxcumyM F (7) Ha -

BePIPOCTPANCTEE £, OMPEE/NAeMOM KaK COBOKYIHOCTH BeK-
TOpoB BUfA

k
z =12+ 2 oz (16.27)

B camom nene, moncrasass dopuyny (16.26) B srpane-
nue paa F(x), nonywunm

F=F (z0) — - Se; (i, As
15

Tonommn

i

+ 21 el (b — Azy)).

=1

di = (21, (b — Azy)) 1 a; = z;4z,.
Torga, yumTEBan A-OpTOTOHANBEOCTE Z; H Z; HpH i,
BTy

k L3
PPy~ 5 da+ 3, 16.28)
=]

i=1

Urobtr maliTH BeKTOP Xpge, MOCTABIAIOMEE marcumym F ()
ma Ly, npopuddepennnpyen F 1o ¢; m TPAPABHASM YaCTHHE
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iporaBonase K Hydio. Torga dyyy

RaK ¥ Palrkite, PaBHO

P Taxam ofpasom, (k + 1)-it mar
+1
BOSMYIIEHHOIO HpoLEcCa COBOANAET € COOTBETCTBYIOMEM
IDaroM HeBOBMYIIEHHOTO, OTKY/A CIeLYeT, 4To OMMGKH mpo-
cro cKaaneRaloTCH. BCIH cyMMapHan HaKoHMBLIASCH OUIEG-
Ka nocje n aroB 3aBejoMO Malla IO CPaBHEHMI0 ¢ mepcMe-
IendeM 0T HAYAIBHOH TOUKM K TOUKe ONTHMYMa (3TO yCaIo-
BHe BHIONERETCA UpH paGore Ha IBM), ro Bo BeakoM cmy-
Wae IOCJHe ABYX-TPeX UOBTOPHHX NPHEMEHEHHH AATOPUTMA
MaxcuMyM Gyjer HafiieH ¢ oYeHh BHCOKOH TOUHOCTHIO.

Bce 971 PACCYKASHMA BEPHHL B NPENOIOMKEHEN, IT0 CI-
creMa A-ODPTOrOHANLHEIX BEKTODOB 2; NOAyYeHa 3apaHee &
¢ JOCTATOYHO BHCOKoM ToumocTsI. Ho B geficremrensmocra
MeTOA CONPAMEHHMX [PARUEHTOB CTPOHT 3TH BOKTOPH, HC-
IOXNB3YA PeKYPCHBHYK upomenypy. OkaamBaercs, 9WIo Ipm
ITOM JIeNIG MOMKET oficroars BHAYMTEABUO XYiKe, a8 AMEHHO!
OJHA’KIB BOBHUKIIASL Malad OMEOGKA MOXeT IPHRECTH K Ja-
BrHOOGpasHoMy HapacTaHWo OmEGOK B Xofe NajdbHEAmIIX
BHIUCITEHHH.

B camom fene, paccMOTDUM MOTON CONDSEHEEIX Tpaji-
eHtos B dopme 11: 2, — npomssoxrmo w opm & > 1

(3mech a; % 0 ma-3a monoumrensnoll ompeneneHnoeTH fop-
MH), OTKYHA

(16.29)

Comocrassn psrpaentn (16.27) gna Zop, (5) B Zone (k + 1),
IMeeM

di
Tons (1) = 70 + 2055,

ome (1) = Zoms (8) - 530 2L

%t

Taxum 06pasoM, TOUKa Zoy (K + 1) memmr na mpamoi
BERA
& = Ty (B) + Aty

W, OYeBHjHO, jocTapiser Gpymxnmm F (z) ycrosumi makcm-

0 > Y 1 - — gy — A (g, — 30"
MyM Ha 3TOH HpAMOM, TOCKOABKY B 3TOH TOUKe JOCTEFaeTCH ) L4300 &r [C Zh-sh (16.30")
YCHAOBHWE MAKCHMYM HA BCeM THOEPIPOCTPAHCTBE fp,,, 2) Zper = &rey + HpuiZa, (16.30")
BENIOYTAI0OMEM NPAMYIO, .
IosroMy NpH TOYROM CUETE HOCHEHOBATENLEOCTE Loy Ty, s 3) Tpay = Tn Tt VrerZrers (16.30 )
c o Zp Wz, & (1), .. ., 3 (k) cormagyr. Ecau me mpm BH- e
THCIEHAW JONYCKAOTCA OMHMOKE, TO OMMGKHE HA KaMjoM (xaps 43,)
mare 6yAyT IpOCTO CKAABIBATECA (BEKTOPHO). B camom meme, Oy = — WA
1 A2

TyCTh B Pe3yibTaTe HEPRHIX K MATOB NPOIECC MPUBOART B He-
KOTOPYI0 TOUKY Iy, OTAMIHYIO OT Tonp (k). ILomomum

7 = Zom () -+ Az

Bypem camrars, wro z; & £,. Torma KosQumEenTLL ¢; IR
z; TpE i > k B upencrasaeane (16.27) pasan mymo. Ilomex
MaKcIMyMa Ha TIpAMoif

(16.31)

e (Biary Zpaa)
e PN Pl
" (Zxa, Ayer)

BribesieM DeKyPPOHTHEIS COOTHOITGHNA AIA BENHTNH (g, ;)
| (2, Az;). Hs (16.30") mmeem

7= 2p + M,y Th T T = Vatee
I -
OfcTaBIAA 810 BEpaskenue B (16.30') n ymEOoxRam craxapHo

ofe wacTH DaBencTBA HA Z;, DONYIAM

(nT #1) = (Exs 20) — Va (2n, Azi)

PaBHOCHJIEH TOMCKY MaxcEMyMa Brpamenna (16.28) mo me-
DeMERHOR ¢;,; OpM (PEKCHPOBAHABIX OCTANBEMX HeDEMer-
nux ¢. OcymecTpiaa ary oncpanuio, yGesgaeMes, 970 Cyy yonr,
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(B DoCHemHeM TdeHe HCTIOABIOBAHO DaBeMCTBO {Azy, 2;) =
= (21, A2;)). Jlanee, urofu momyunTs PeKypPpeHTHOE BRpa-
menme A (Znyy, AZ;), 3aMenmy Zp,, oo dopmyne (16.307);

oy M
(Zners A7) = Cpay (Bry AZ) 4 (Bhr, 4z)).  (16.32)

Tenepb BOCIONBIYEMCA CHOBA COOTHONTEHMEM, BLITERAIOMEM
ns (16.30") u (16.30"),

1
(811 — £1)

® mopcrasus ero B (16.32) moaywmm

1
(Eros 42) = Genn(2e, A2) — = (@11 — 81): Biwa)-

Hakowen, ms dopmyast (16.30")

Bir1 = Zir1 — %inrfi

£ OKOHUATeNLHO PeKYPPEHTHOE COOTBONICHH® ILPEMET BWI
1

— (21, 8rer) —
— (4 4 @) (20, ) + % (Ziy Bren)]-

Ilepenmmes peRYPPEHTHHE COOTHOMERHA B HOBHX 0003Ha-
QeRMAX, noNaras (£x, Z:) = Gp, iy (Zn A2) = Cpyy. lpm i > 1
THOTYIACM

(21, A2) = Oy (2 A7) —

Qri1,1 7 G — Th Crt (16.33)

1
Cpans = i — 7 [k — (- 0id) Bt & G )
i

IIpr i = { monywaem

1
Cret, 1 = a1 — 7 [kt e — (1 - o) oaa, al-

Herpyngo y6epurses, 910 KodQOUIHEnTH Py H oy MOT0G-
PAmH B aNTOPHTME MMEHHO TaK, GTOGH @niy, » ¥ Cher,h OOPa-
TAJXHACH TOYHO B HYIb. HOﬁTOMy MOKEO paccMaTpPHBaTE CH-
cremy (16.33) wpm k> i-+ 1 ¢ rpaEmYEMM YCIOBHEM
@pynog = 0, Cpoger = 0. Tar xax cucrema (16.31) seaserca
nuHeHON M OfHOPOAHOH, TO MPH 3THX HAYANBHLIX YCIOBIAX
OHa HMMeeT eJ{lHHCTBEHHOE pelllenne

=0, =0 mprk>i

§ 4. AHAIING DOTPEIHOCTEH METONA 395

3aMeTHM, 910 9TOT BEIBOX ABJAAETCA APYTHM [OKA3aTeIbCTEOM
TOT0, YTO METOJ CONPFAXKeHHBIX TPAJMOHTOB Ha K-M Hare mo-
CTHTaeT YCHOBHOTO MakCHMyMa B Ky, Tak Kak Just aToTO
AOCTATOMHO, ITOOH (gpry, 21} = O mpm i < k.

Ho cmerema (16.31) momer Gurs meycrofiumeoli. Jroro
HeNb3S YTBEPKAATH B 00meM ciyuae, @60 OKaaLBaeTCA, ITO
BCeIAa MOKHO Hofo6paTs GYEKOEI0 F (z) & HAYANBHEYI0 TOUKY
Tak, 9roGhl o; W P; DPEHANH A106He Hamepe/ 3afaHHbe TOI0-
JHATEJBHH® 3HAYCHAA, 3 WOCTeJHEE MOXKHO HOI(UGIJKTI: H TaK,
To6Lt CHCTeMa 0kadadachk ycroumposi. Ho Bo MuoTHX cayga-
X OHA BCe-TAKH OKaswpaeTcA meycrodumsodt. Ioxamem ato
Ha TpEMeDe, LONOHB

Ye=05 =1 opr iz}, oy=1

AN BCeX i.
Horyernm, aro mpm mexoropom k > i mpoucxomur eam-
HUTHOS BOSMYMERNO BeAMTIUHM @y ;, T. 8. Agy, = 1, npmuen

Aay, ;= 0npu j o= i, Acy_y,s = O opm Beex ;.
Jlerko BHAETL, UTO pemeHue BEIVIAZNAT CeIYIOMAM
ofpasom:

Bagy klk+i Ktz ‘ k43
1
1—2 1 -3
i1 1] _3 9
i 1] -3 9 —27
(B3 1 _3 9
i42 1 -3
1

Beyy k| k41| K42

—1 4

i—1 || 4| —12

i 4 12 36

i41 —1 4 —12
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AHH”HTK‘IEGKOS PellieHAe TaKOBO:
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0

Brig v =
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T. €. BEIHIMHE d;, M C;; BO3PACTAOT MPEMEPHO Kak 3% 1
¥MeeT MeCTO NaBMACOGPasHO® Haxomiesme olmabxm. TeM ue
Menee, koweuno, Qywrumma F (z) Gymer ma xamgoM mare
y6mBaTh & mpomecc Gyjer cXomuTHCA, HO Ue 3a 1 1marom.

Takoro pona ABIeHEEs MoKHO VCTPAUHTE, €CTH HA KaiK-
ZloM Mare NPOBOXUTE NONHYI0 A-0PTOroOHATH3AN IO 0gepenno-
T0 BEKTOPA Zp,; OTHOCATeIBLHO BCEX NPEjMeCTBYIOMUX z;, a

He TONBKO Zy, HO 870 TpeGyeT Goxpmero umeaa geicTBuit Ha
RaKZ0M 1ars.

HKOMMEHTAPHH*)

K raase [

Camracres, 10 nepsoii paGoroit, momommpmel mAYATO Mocwero-
Bammo B ofinacrn ofy<eHMA paciosRapammio oSpasos, Ghxa paGora
®. Poaen6uarra [90). Awepukanckmi fusmomor (. Poscromarr pac-
CMOTPON MojicAn BOCHPUATHS, KOTOPAS, BOOGIND TOBODH, He ARAANACK
HOBOLL b PEAROMOTAN. OAHAKO B OTAMIME 0T APYTiX DHBROTOr0B B. Po-
aenGIaTT MOCTDOMA Ty MONGTh He YMOSPRTEIBNO, & B BUIE TeXHETo-
CKOr0 yCTpOHCTBA, KOTOPO® OF HA3BAN HepcemTpomoy. IlepBOHATATENO
AUTOPHTM MOCTPOSHMA BECOB R-IEMEHTOD TIePCeNTPOHA (ATFOPHTM HO-
ompennA B TepMunosornn @. Poaex6naTta) OTMYANCA OT TOTO AATO-
PHTMR NIOCTPORRUA DASAGIAIOMEH TMNEPILIOCKOCTH, KoTOpHH BHUI OMIL-
can » raage L. Cpasy ixe mocie nyGnEKammu coobulenRs 0 NepcenTpone
TOARBIOCE MAOMKECTRO PABNMIALX MCCHENOBAHME 3aKOHOR IFOOMPEHM.
Bee omy, Xa mpaBRIO, 060CHOBMBANACE CCHAKAMA HA (M3HOJIOTHUG-
©cKR6 $eBOMBHEL. U TONBKO ¢ MOABJIEHNEN TeOpEME AMEDHKAHCKOTO Ma-
TeMatHKa A. HopmKona [87] anropRTM mocTpoeHES pecos R-oTeMenTon
HOIYTIN TEOMCTPHNECKYN) WuTepmperanmo. B cmoe Bpems Teopema
A. HOBHKOBA DPOHBEIA Peanndalino CHIPHOO BIAIATIEHNE HA HCCIS-
noparesell. JJOCTATOTRO CKa3aTh, 70 OHA GHLIA MEPEHOKABARA HO MoHe®
HeM [ICCATHI0 ABTOPaMIL.

Teopema HOBAXOBA ABMIACH HOBOPOTHEIM DYHKTOM B HCCJIE/IOBATHAI
demomena pocnpuATEA. OHa IPOMEMOHCTPHPOBRIR, UTO HCCNONOBANRA
MO'KHO BOCTH Wa fIBNKE MATEMATMKH, M 5T0 BO MEOTOM OTpENeIHIO
CTHE W YPOBEHE L0CAERYIMUX pador.

Uro KacaeTc janbHelimux TOCTpoSHWH MOReNell BOCHPEATEA, TO
OHW_NOIE U0 TYTHE YCXOMNCNAsA KOMCTPYKIWH Mepoontpoma. ®. Po-
36HNATT CTPORI W MOTOCHOlThIe NepCENTPORH, 7 HEPCONTPORH ¢ Tepo-
KPECTHHME CRA3AMA [54]. Onnaro oTH MOFeNE, Kax HpaBamo, He Ol
PABAHBANT BOANOMEHHEX HA HAX Eafeyl — Ha HAX HO YARIOCH NPOfit-
MONCTPRPOBATL MR HOSHX ¢BOHCIR BOCHPHATHA, HA HOJYIETE HOBHX
TEOPeTAIeCKHX  Pe3y/LTaToB. IlOEPOGHO HCCIONORAHHME BOSMOMKHBIX
H HERO3MOMHEAIX IIyTeil 060GmeHHA ¢ HOMON{BH TOPCEDTPOHA PACCMOTpE-
HO B Kmmre M, Musckoro, C. lleitncpra «Hepcentpomsm (46).

B naxnuaeiimen uccnegonanne fenomena poCIpRATAN NOMLIO WO By T
sofemposasin ma IBM. OJHAKO 1I0CIE MOABACHMA BEPCOITPOHA D TeX-
WiG BOSNMK METEpeC X amamtupylmmMca omementar. Tax Gma

*) DIR KOMMERTAPAH OTPAXAI0T TONKY SPEREA ABTOPOD HA PA3BH-
THO Jjielt B 06JACTH pacuosmABAEEA 0GpPAZOD B HEKAK] HO_HpeTenyyer
a8’ GuGmrorpadartecKyo monnoTy.





[image: image199.png]398 HKOMMEHTAPHH

HOCTROEHE HA (OTOXMMRTECKOM NPUNIMTIE 06ySalOmanca MATPEIA
K. Mirefin6yxa [92], agamunst B. Vagpoy [94, 95]. S aacwcnrs Haxo-
RAT TLPHMCHEHUC b PADNTHHIX TOXHMYECKUX KONCTPYKIMAX,

Uro xacaeTcs 3aKOHA TMOOmPenns R-dJeMENTOn MEpeenTpoHa, 1o,
KAk TemePb BHACHAETCH, OF HAKTHICCKW PEATHIYOT DEAAKCALHONIHG
MOTORM PCIIEHNA AHECHNNX HePABENCTS, PACCMOTpENTHE eI B 1954 I.
T. Monxussy u 1. HlenGepron [86].

K rnape 11

Ceifaac, BEPOATIO, TPYNHO ONPERENMTH, KTO Mepubil MPETOMML
PACCMATpUBATH dafaTy OGYTeHHA DACTOBHABAHHMIO 05PA30B KaK 3afaTy
MTHEMH3AMUEH cPEMHCTo PRCKA. TAKIOG PaBOTH NOCTAHOBOSHOLO XAPAK-
Tepa MORBMNHCH B HAAME 6O-X TOMOB HOWTR ofHOBpeMenmo, Ilpa DTOM
YKe ¢ caMoro Hagana ofuapyKABAIACs ¢CHEUAATHIAIHAN B LOCTAROBKE.
Opmn astoper [53, 72, 73, 74] NpHMLKATH K KJACCHTRCKEM paboras
AECKDHMHHAHTHOTO aHAajN3R M PACCMATPHBANN Bajaly oOydeHEA pac-
mo3kaBaRNI0 06pason KaK 3ajaly napaMeTpuueckoll CTaTHCTERE, ApY-
rue [1, 67, 68, 70, 71) npenmoTuTan NAIETE MPOGIEMY OGYIERNA B COB-
JAHMI ATOPATMOB UOCTENGHHOrO YAYIWEHAA KAUCOTRA PEMIANMEro
HpaBIHa (peXyPPeNTHHX ANTOPETMOB), TPETHH CHASHRAMH ANTOPATMI
OOYGenuA PACTOSNARARMIO OGPAZON G METOAOM MENHMJDAMA MINDH-
geckoro pucka [8—19, 24, 41, 81].

Mnase ropops, PR MOCTAHOBKO 3AAYH METOJH OGy9eRWA Pacmos-
EaBaKIMIO 06PAs0B OKABANECH CBA3AHALIME €O BCOMM TPOMA (YTAMME MIt-
HUMHBGLIH PHCKA.

VINTEPECHO OTMOTHTG, WTO CONEPIMATEAbHAM MOCTANOBKA BARATH
ofyuenus pacnosnasammio oSpasor mosmiiack B 1957—1958 rogax, a
dopmanpnan mocramosKa — TonsKo B 19621966 Topax. DTH mATH —
BOCEMB JET OT CORePIATNMbiOf £ GopMATEHON MOCTAROBKE 6T
UPeaBRINAiH0 APKNMH TOJAMH — TOJAMA «PACIO3RABATENBHON POMAH-
THKE). B Te BpeMeHa Kasamock, WTo $alada o6yVeHHs PACHOSEABANNIO
06Pagns HeceT b cebe RATANO KAKOK-TO HOBOH, HEKAK HO OCHOBAHEOH HA
CHCTeMe CTAPMX MORATH, WeH, X0T0N0CH HARTH HOBHE MOCTAKOBKY, a
6 CBORNTH GALATY K YiKe MABECTHBIM MATEMATHTTECKMM cXeMaM. B oToM
CMEICAE cBefeHWe 2ajaun ofy9eHHA pacmOAHABAHHI 0DPasoB K cXe-
MO MHHMMESALAN CPEHETo PHCKA BIBHBALT HEKOTOPO® PAA0TAPOBAHHE.
lpanpa, cywecTnyoT TONITHA TOHATH 32724y B BOES CIOAKHOM TOCTA-
HoBke {32]. Omuako Taxnx paGoT MoKa TPeaBLIAHO MAKO.

Ceifgac, epes MHOr JeT MoCAe TEPAONA $PACTIO3LABATEIEEOM Po-
MAHTUKE?, TPYAHO OUENHTH, 9TO HpHuecaa (opMaiRsanus sagawd, He
OKABANOCH i3 TAK, TTO 13 CTPEMICHAA RALlTH CTPOTYIO TOCTAHOBKY MpH-
TUIOCH CYBHTL Ty CONCPKATENBAYI Bafauy, KOTODYH MHTAIRCH pe-
Juath B Easaxe 80-x rofos.

K raape I1I

BepoaTso, TPYIHEO PABNRUNTE, e KORIAKTCA KARCCHYECKAR METO-
MH RECKPEMEHAHTHOTC AHANN3A # HATHHATCA 3aKada 06yIeHns pacmos-
BapARMpO 00pason, pemaeMas METONAME IIAPAMETPHICCKON CTATACTHKM,.
Ilo oupepenenmi sagava AECKPHMEEARTHOTO AHANHBA COCTOET B OTHO-
CeHMIt 00BEKTA K OAHOMY HA K KIaccom, sapamBNX yERNEAME pactpe-
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nesteuns. Tla PPAKTHKe TOWTIE BCO HCCHENODANEA POBOAATCA VIS CAY-
TaH, KOTAA IAOTHOCTA PACHpE/e/leHKA BEPOATHOCTOH BEKTOPOB KAMIOro
KIACCA 33/ALL HOPMANGELM 3aKOHOM. IDOGAEMLI, KOTOPH® MOREIMA-
JACH JHCKPEMHHAHTHEM aNAIN3OM, B OCHOBEOM KOHIPHTPHDOBAJECH
BOKpYT NOCTpORHEA JmMeHOE RUCKpEMMHARTHOM GyHxumm, Iocta-
HONKa TaKoit dazaTA BUepBEe Guma pama P. Qmmepos [77], Kotopsrit
UL PellleRiiA 60 DPeIGKAT MEMMMUBUDOBATS HEKOTOPYID BYHKIMIO
(Gyuxmmo dumepa). B 1962 romy sajaa mOCTPOSRAH MmmeHoil fu-
cxpUMBRanTROl $YEKUWE 1A HOPMANBMHX pacmpefenenuii Ghra
pemena T. B. Asfiepcoronm 1 P. P. Baxanypom [74, 2.

Jlpyrae HCCHEROBARMA CDASAHK G UOMHTKON C¢HOPMyNEpOBATH
byuKnmONAN, MAHUMUAANNSA KOTOPOro NPHBOJEAA GH X HOCTpOSHHEID
nHuehHON [MCKPAMRRARTHOR QYRKUEE (M6 TOMBKO JUIA HOPMANHENX
pacnpeneneant). CHRYana N KAdeCTBE TAKOTO PYHKUKORANA HOTONBIO-
paxw pyurnmo Dullepa, a safeM PacCMATPHBATECH X APYTHS BymKHER
[62}. HoapoGustit o630p AmTepaTypu Mo RECKDEMEHARTHOMY ANARHAY
upasefer B {63},

Cnyqait HEBABHCHMO PACTIPEMCICHANX FACKPETHRX NPUHAKOD TAK-
KO WI3RECTeH B JIICKPEMEHANTHOM anammse. B 1952 romy A. M. Arram
{93] nocTpomn Ha BFoM NpEMIUTe BePOTHOCTHWE MHCKPRMRHARTH
aBTOMAT, ATOPATM KOTOPOFO, IO CYHMECTRY, MAJO Jeh OTIHIALTCA OT COB-
MECTHHX ANTOPHTMOB, HCICJBAYIOIUX THUOTE3Y 0 Ee3ABHCHMOCTH JMS-
KPETHHX HpEBHAKOB.

B ofTIiem, pasmmaan paGoTH [0 KARCCHIECKOMY AUCKDHMIHAHTHO-
MY 2HAJIESY H DapaMeTPHYECKUM MeTOAaM oOydeHHs Daclo3HABAHME
06pa3os, BEPOATHO, MOMKHO YKA3ATH HA TO, YTC B MOCIPIMHX KaK-TO
6ONBIG  AKIEHTAPYOTCR BHUMANEE HA BOCCTAHOBIGHHN MADAMETDOB
PACIPOKCTERNA ¢ YIETOM OTPAHMYLHHOCTH 0GHEMA BUGODKH.

K raase 1V

Mjes MeTOfa CTOXACTUTECKOi ANIPOKCHMATIH BOSHMKILA, HO-BHE-
MoOMy, NlaBHO, HO B UeTKoil fopme Gmua cdopmynuponana B 1951 rogxy
T. Pob6mmcom u C. Morpo [89]. Ony yKasais nTepaTkBayio DpOLLAYDY,
TO3BONAIOMYIO ONPENIENATH KOPeHs YPABHEANA perpecouit. B 1952 roxy
E. Knbep i JUw. BonshoBuit NPEMERHIX 3TOT METOX MIS TOMCKA
MENEMyma yaxquonana [82). Haunuan ¢ atoro BpeMend BeftyTes pado-
TH 110 OIpefieNeNII yenoBRii cXopuMoetH MeTona. HompobHo ¢ GuGmio-
rpadmell MeTOfa CTOXacTHWeckol ANGPOKCHMALMN MOMHO OBNAKO-
mateca B obzope (42]. B 1965 romy A. 3. Lpmkmn yrasan ma esash
METOJjA CTOXaCTHTECKOH AINIPOKCHMATINE G eXypDeHTIHMY ATTOPHTMA-
ME 00yuCuNA PacIosHaBARMO 0Opason [67, 6S]. Drur paboTh cTmMyMA-
POBANI ACCHSAOBAHEA L0 TEOPHA MOTO[A CTOXACTHIECKOH ANMpoKCcH-
Mangu.

C 1964 roga M. A. Afisepman, . M. Bpanepwan, JI. M. Posonosp
PRBDAGATLBANR TEODHID METOfa NOTeHUMARHEMX GYHKIYS, KoTopas
OKA3aNACk MPe3DHIAfiHO GNHAKON TEOPHM CTOXACTETECKOH AMEPOKCH-
MAIUH. JTHMHM YYIeHMA NONYYCHA ZOCTATOTHO TOHKHE YCAOBHA CXOMM-
MOCTH IIPOilelyp CTOXAacCTHYCecKoid ammpokcuManmu {f). Jlanpmefimue
obobiuesiin GER Moaytent mepapuo B. T. Homsxom u f..3. Hemkn-
ney [52].

KOHOUHO-CXONANAGCA  POKYPPEHTHHE ANTOPHTME  MCCAGROBAX
B. A, flky6osuu [70, 71). Emy e npEHajiesnT A cam TePMEH.
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K raase V

IToctpoense anroputMos ofyuenmd pachoswanammio 06padoB HA
OCHOBE METOJ0B MEHNMWRANEN OMUHDMYECKOTO DECKA HAYATOCH CpPasy
we © Mosmacnmem wepusix pabor @. Podenbmarra. 3a rpamwmedt —
310 paborer O, Cendprmma ﬁ’n], cncrema uporpamy I'. C. CeGacrmana
{581, n CCCP pafoth [9—19]. Ommaxo namfonce 7merrko wupeororsa
MHEBRMIGRINR SMIPTIECKOTo PHCKA MPOABHINCh ¥ B. Xaittmdera
[81]. Xaiimmien DpeIIaTAl pa3NRIRLC ANTOPHTME OCTPOCHAA Hmet-
HOTO pPWADINEr0 TPARMAA, MUFMMFBRPYWOIIETO THCAO OMASOK. O
OlENTBAN BEPOATROCTL OMGOK MA SKAAMEHE WO RacTOTe OMHEGOK
Ra OGYWCHEN B NDAMEHAN Cruamnpanne GYRKIMM mrpada LR Ho-
OTpORHI SOPEKTHEHOIO ANTOPHTMA MIKRMN3ATs, OGOOmCREE BTOH
NOCTAHOBTR KA NPORABONLEME KIACCH PeUIA0MNX UDAIW GRUIO KATIO
B paGore [41].

B mephEe BeA O CRAN PABROMEDHON GMMBOCTH TACTOT X HEPOAT-
HOCTAM 110 Katacey COBMTIE C ONEHKOM KAYECTRA AITOPHTMA, METUAMI-
BHPYIOIETo IMINpUtCcRil PRk, 6Lula BsICKasaga B pabote {10]. On
14K B DTOfl PaGoTe GEUI MCCHeNOBAH ABNB CIyail KORCTHOTO THona
colTuii. BaTeM YAANOCH WONYTUTH YCIOBHE PARROMEDHON CXOMNMOCTI
FS cnywasm, KOTGA 9actors pasHn Eyam [17). M, nakomew, GEUM mo-
TIyUenhl MCIEPUAMBAIOLIES REOGXORNMNE I MOCTATOUNNE YCJOBEA PABIIO-
MEDHOIi CXOAMOCTI TACTOT IORRNERAA CcOBLITH K X BepoATHOCTAM (18],

HecwoTps Ha 10, 9TO YCHOBMA DABHOMEPHON CXOJIIMOCTH TacToT
It DEPOSTIOCTHN B0 6RIM HABECTHEL, MHOTHE ABTOPH H1OHHMAR, 170 EM-
KOCTB KA40Ca Pe/fAMIAX NPARNT BAAAET HA OKCTPANOMAUNOHEYIO
enocobrocn, anropntma. Takite WEeN MOKEO IDOCAenETs y M. M.
Bowrappa [4). H. Fimiscox B csoeil mororpadmm {49] nprpommr omerky
ANCIA AUNCHHMX POAOLUIY NPARILT, PASFETAONAX B B-MEPHOM IpO-
cTpancrae I ReKIOPOB.

UTO e KACAETCA KOACTPYKTHENEIX MAei NOCTPOSHHHA ARTODPMTMOB
ofyTenita pacnosHABAHMIO 06PABOE, PRANNIYIONINX METO/ MUHUMU3AINH
SMIEPHYCCKOLO PHCKA, TO OHM MHOTO pasgoofpasHell muel, OCHOBAHEKX
HA PeRMMBAIMA APYITHX METOROB MINIAMH3ATEE Cpefmero pmcka. Do
BCSAKOM CIIyuAe METOMK MEHMMHBAINSE IMOHPHTLCKOTO PHCKA TO3BOIA0T
aenTBHO MCKATH PeMIAMINME IPARILA HE TOABKO B KJAacce NHNEHANX
WAM KYcOuRO-IKHGHREX NpaBM, RO H B MEHX KJIAccax pemaioninx
HDABRY, HaNpEMEp § KAACCe JOTHYECKEX (YHKIME OMpemeneHROro

BHRa [4, 9, 10).
K raape VI

Opoik ua HanGoee BAXKIHIX 0c06ennocTell B ROCALLOBAHIIIX 06y Te-
THA PACHO3HABAHUM 06DA30B RBIACTCH CTPCMIIEHNE CTPORTH KOHCTDYK-
THEHHE METORM 0GyueRWA GoTee addeKTHRAHE, YoM Te, KOTOPHE BHTE-
KAI0T A3 CTRHAAPTHEX PHEMOE MURWMWBATEY PHCKA, NPAHATAX B MaTe-
MATHIECKOH CTATHCTHKD. BAGCH CYMECTBYET /IBA DOAMOAHEX HANPABIe-
HUA MCCHENOBANMA, MAS 1O KOTODEN MOMHO BafieAThCA JICCTHTHYTH
yomexa.
Tlepros HADpABIeHNE CBA3AHO C ONpEleNeNHeM KAACCA POIAIONINK
TIpaBii, BRYTPA KOTOPOro mmercsa Hymuoe. KaaccHseckaa cratmctixa
UTHOPAPYeT TAKYI0 MpOGMENY, OTMSUAR, ST ANPROPH HT HKAKEX
$OPMATEHX CIIOCOGOB OUPEACTHTh, KAKOK KJACC PEMIAIOMIEX MpANKI
OKaWeTCH MPEATONTHTENELCE, M HOITOMY ONPENEICHAe KIacca Pemia-
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HABHRACTCA KOPPOKTHBIM, SCIN OHO CYUIECTEYET, eAMHACTBEHRO M GCIIL
MATOH MApYAINK y COOTBETCTBYET MAJO Mameremme . OMUAKO Yie
AIA IPOCTERMAX 331AT (TAKHX KaK DEHIEHRE HEXOTOPWX THIOB JMHel-
HWX ARTETPaJLHKHIX YPADHOIMI) MOCHEUHCO YCHOBHE He HMeeT MecTa:
ROCTATOUHO MAJIOMY WBMEHGHMIO y MOWKET COOTBETCTROBATH GOIBLIOS
HaMestelie z. Takas HeycTONAMBOCTh OUIENA ReaeT OpraMMBANAI
HomCKa pelitenin HeBoaMOKHOL. Loarosy A. H. THXOHOB TpefIOMII
HCKATh DelicHme HE NMyTeM MUHMMHBAIMN

I=ly— 4xf, *)

a MEERMUSHpYR yHKIRORAn
Li=lly— Az +ojslf, "

T/ & — eCTh HEKOTOPAs KONCTAMTA.

Hocienuuii meTo), KOCHT HaBRANW® MeTOAa peryaspmsamme Trxo-
Hosa [61). Bawerty, U0 peryXApEBAMMA o THXOHOBY ecTb TOKe Ipo-
ABJCHMS METONA YUOPANOUOBHOM MMHNMMAALME. B camom gere, ee-
M CHATANA ATPHOPHBIL TOPRAOK B KAACCE BOMOKHELX PeIIeHHH:

lzl<en - wlzl<mm<a< .. <en)

Ha TIepBOM YPOBIE B KaX(ION KTacee Haiien PEIIGHN® 7, JOCTABIADIIEE
YenoBHuE Munumyn /, a daTem WA HAUFEHHEIX pemCHMH oTGepem To,
KOTOPO® YOBAETIOPUT KpuTEpHIO BHGOpA RTOPOro ypobns, TAKAA mpo-
HEAYDA MONCKA peNICHHR DKBMBATEHTHA MMEHMHAAINM (yHKIEOHATA
1, IpheM BHATEHI® C. ONPOHETFET TPABATO BHGOPA BIOPOTO YPOBHA.
B carom feme, MHHEMES2IUSA (*) DU YCIODRA | 7 || < ¢; OKBRDAICKTHA
s EBAIHE (*¥), TRe o — mnomTeNs Jlarpamnca

Taxum 06pasos, 0KaILIBAETCH, UTO HICH YIOPAAOIEHHON MEHAMM3A-
HAM PHCKA YiKe BCTPeYalach B MaTemaTuke. OXHAKO HW fAA OQEOL K3
npobien, K pemieAm:c KOTOPoH ona HPUBIEKAMAck, TaK M He YAAIOCH
O KOHI]a OTBETUTD Ha BOIPOCEL: KAK BBONTH ANPAOPHOE YHOPANOTEHMe
H KAKOB /07N GHITh KpuTepull BHGEOPA BTOPOTO YPOBHA.

B sajaue OSYUEMHH pacUosHABAHMIO 0GDAIOB G DACCMOT-
TEHn e TpONenyPH 2b6opa BTOPOTQ YPOBHA! NPOLEAYPA METOAA
CHOMB3AMEre KoHTpoda (45] u  upomeaypw BmGopa npasuia
© MAWIYTIMM TAPAMTHDOBAMHBIM KAuECTBOM. YT0 ke KACAETCH CUO-
cofloR  TRENEHRA NOPANKA, To, KAK OKA3aHoch, 5 Bajade 0Gydenma
Pacmosianainie 0BPAZOR OHN HAJEKO He Ge3PABNUMHE fame O op-
MAIRHO TOUKM IDPEHILA.

K raase VII

IIpumenenite MeToxoB o6yTenus PaciosHEABARAIO 0GPABOB HAUAROCH
OIIIOBpENeRIO ¢ NOABIENMCM NEPBHX PaGoT N0 TeOPAN 06yTeRUA. B pa-
CTOAINE® BPeMH YCTAHOBIACH XOPOIDAS TPENMDWA, COTIACHO KOTOPOi
KB BHOBS MPEIOMONHBNIT ANTOPUTM 0GYIeRNA HEMEAJIeHRO ONpo-
6biBaeTes kA POICIIL TeX WM ENHIX afa% MPAKTEKH. YOTAHODIACH
M cBON Tpajuuonnue cdepr MPUIOIKENAA MOTOLOB 00YIEHAA K pelus-
HIIO 38/1a7 IPAKTHKE.
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3T0 npefie BCEro — TEONOTEA, METEOPONOTHA, KOHTPOTH Kate-
CTBA, MeIFIERA, KDUMHHAJHCTAKA. Boibmue patoTh BefyTcs 0O cod-
RAREIO GYKROMMTANONMX ~ABTOMATOB, ABTOMATOD BOCHpWIAMAIOLIAX
peas.

B ruane VII IpHBORCRH De3yNRTATH IPAXTATECKOrO MPUMEHCHMS
QITOPHTMOB M6TOAA OGOGMIEHROTO mOpTpeTa. DTi De3yJNLTATH MOLIR
GB(Tb oAy IeRH TOMLKO GIATORAPA PABOTAM GOMBINIX KOMIOKTHROR yTe-
mux. Tax, sagaua o paRIAIeHMH BOJOROCHMX H He(hTemOCHMX IACTOB
P CKBaKERS Gbura MocTanyeRa B MoCKOBCKOM FHOTHTYTe uedrexmanrie-
cKofl N Ta3080li TPOMMITNEREOCTH O pyKoRoxcTaoM LI, A. Tybepma-
Ba [25] u fia yememwo pemena Taxwe rpymmoit M. M. Boxrapna, pa-
GOTH 10 XpruMEEATHCTHI® TOCTABIEHN B HHCTATYTE CyMleGRNX BRCIIEp-

T3 nox pykosogersom J1. . diyGosa (28], paborsl mo  xomTpoio

Ra7eCTBA DIOKTPOHHEIX NPEGOPOB Guam nocrastenw B. C. Mopososmi
147), paGomut mo mpuMeneRMIO METOROR 06YICHIA pACHOBKABATRIO Ofpa-
308 8 MeTeOpOTOrER nenyTeA b Immpoweruerype CCCP Moy PYROBOL-
ctaom A. W GimrRoBckoro [3] 7 » BIICO AH CCCP 0% PYKOBORCTROM
Ji. H. Pomanosa [56]; naxoner, paGoT 10 1PHMEHEHMIO METOMOR 06yTe-
HUA B MeIIHIRE BeNyTCR B MKCTHTYTe SKCIEPMMEHTATBHOR & KIHRITe-
€KOfl OFKROJIOTHY oM pyKoBofeTBoM T. I. Tnasxonoii u K. H. Typapua
[23] ® 1 T MocKoncKkoM MoMIRRCKOM WNGTHTYTe HON pYKOBGHCTBOM
JI. 1. Jlunmentpatena. BIArOJADH OTUM KOJEKTHBAM GHLEA OTPAGG-
TAHA CTAHJADTIAA MTORHKA MONIDTHBORAAIA AJTOPHTHMOB METORA 0B05-
HCHAOTO NOPTPeTa, nafiflent! ONTHMATLHNE NAPAMETPH AArOPUTMOS,
CAOBOM, CHENRHO BCe, TT0 REOGXOMEMO Ui TOTO, UTOGH ANTOPETME
NpeBPATHTL B PAGOMMA MHNCTDYMRT AN peMEHNA DAKTHTECKHX
aagan,

Kpoae maspanuux, cymectayer Goapmoe KonmaecTso Apyrus Koi-
JIEKTHBOB, KOTOPHE YCUEHIHO IPHMEHAIOT COBDEMEHHEE METOXH 06ye-
HUA PRCTO3HARARRA 06PRIOB ITA PENTeHNA BaJAT UPAKTHKE. B MocKse
910 — rpyunn G. H. Bpaiineca, 1I. E. Kynusa, KOTODHe mpmueRaior
METO[I PACMOSRADAHINA & MeLHINe 7, 38]; KOMTEKTHB, BOSTIARAAGMIH
10. M. JypanseBsn, KoTopHil Bejier Goabmae paGoTs! To IPEMERERHIO
PACHOSHABARNA B reozorkn [29]. B JIeRMNTpAKe KOANEKTUE COTPYRHE-
¥0B, BO3LMARAAEMUE B. A. IKy6onNteM, IPOBEN BHATATENBHE® HCOTe
ROBaRNA B KpmymEATHCTHK® [35]. B TophKkoM 6oaLman IpyNIa COTPYA-
HHKOB mop, pyKononcTsoM 0. H. HellMapka BeckMa yoHOUIRO NpEMers-
€7 MOTOJIEI 06y TenIliA PacIoaRaABANNIO 06pa3on B weanIMae [48]. B Hono-
cubnpeke xomnex s, posrnapnsemuit H. I'. 3aropyiiko [30], npumenser
MOTO[IM DACOBHABAHEA N COGHOTOIME W APYTMe. B HACTOAILICE BPEMA
ERen TPHMERERTA METOROB O0YTeHIN PACTIOBRABANMIO OGPATOR BEChNA
TONyUAPAA W 3TH METOAM HPAMIBKAIOTCS [JA PeleHNA CAMHX DAsiiri-
HEIX 3389 NPaKTHKA,

OcC0608 MECTO B NPAKTITIECKOM IPHMEHEHUN METOTOB OGYTSHIR pac-
TMO3HABAHMIO 00paZ0n BAHHMAIT DPAGOT IO COIYANRR THTAIOLINX 41-
TOMATOB  ABTOMATOB, BOCUDUEEMAIOMIHX Dedb. DTH BATATN SDEIHCE
UEPBHMY 06TLeKTamMA NPUNOSKeHHsS METOROB 0GYIeHHA PACUOIHABAHMI0
obpazos. )

OREaKo, §ecsoTPA Ha bTo, Npofliema COANANEA UHTAMIMX
BBTOMATOB H ABTOMATOB, BOCHPNHEMAKINX Dodh, 10 CHX HOP AATCKA
OT BABOPMIOENA. JTH XBe 8ARATH CeHTAC COCTARAAIT CAMOCTORTSNLELS
Haupawnenms megmemosanmlt [30, 31]. .
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K ruaase VIII

Iprmenetiite MoTogon o6yIeHun pacmosHasammo 06pason A
pemIens Bagat OPAKTUKH IPHHOGTO CBOM MCORUUJAHHOCTH: TPE/I®
BCETo, OKABANOCH, UTO PEBYABTATH, HOJYIEHHHE TDPH HCHOAb30BAHNE
DAGMIMIHX QIrQPHTHOR 05YJeREN PACMORHABAKIG 0GPAIOD A pelc-
BEA 00l W TOH JKe BaKAUi, BO CIMIIKOM CHIEHO PASTHIAITCH MENLY
©06oil (KORewHO, POTb HILT 06 AJNTOPATMAX OGYTEHMA, AMCIVNIX PASYM-
HOe CTaTHCTIICCKOR OGOCROBamIe). HeomuAARINM OKa3aKes TOT BaKkT,
UTO METON| MMHIMMIANMH DMIUPINECKOTO pHCKa B, KABANOCH GHL, pad.
HHIX RIACCAX PeMAionX ODPABMI ZO3BOMAET OTHCKMBATH PeMAMIiNy
BpaBia, 0B AANAIONWIC NPVMEPHO OANAAKOBLMI KAUOCTDAMI.

TaKoe yTBEHAGMHG G GOPMANBUOR TOTHE APOTHA He BHACHRUBACT
RUXaKOHt KPNIHKN: HETPYAHO IPEACTARMTD cee ARA PASIWTHLIX KIactn
DeMAWAX UPABHA TAKUX, 9T0 JUIA OANUX 3AKAT B MEPBOM KIACCE eCTh
VAORJIETBOPATSNbREE PCINAIIIAE IPABILIA B HET YXOBJNETBODATENbHELX
Tpasut Do BTOPOM KAacee, & IA APYTAX 324, HANPOTHD, TPERTOUTH-
TexbReit BTOpPOH Kuace.

Co3gaTen ANTOPATHON 06yICHAR PacTOTHABANMIO 0GPAZOB PACCHir-
THDBAXM UMEHHO HA TAKYIO CHTYaNHK. OJHaKe OKA3AT0CH, ITO KAACCH
3af17, KOTOPHe IPAXO/UTCA PEIIATh, i KAACCH KOHCTPYKTHBRHX PEmIAi-
IUAX OPABMI, KOTOPAIMA HORE3YIOTCS, TAKOD, 910 eCHH HEKOTODYI0 8a-
ATy DPMACT ONEH BATODITM, TO GINBKOD RATECTBO DEIICMMA MOFKE?
OLTH moyTeno U ¢ moMOmBED APYTroro.

Oroyy Party He MOKeT OHTh JaHO 0GBACHEHHA, ECIH N6 UPUBILT:
THIOTE3Y 0 COMROTHIeCKoli CTDYKType MDA, KOTODME M mTAeMes
mo3warh, Takas TumoTe?a NMOKA He CPOPMYJIHPOBAHA, XOTH HA HEOHX0-
IUIMOCTS e YKABEIBAIN NPE/ICTABITENN CAMLIX PAsHbIX 0TpACe ananwii,
Nes UCCeRoBARNs KOTOPHX COCTOMT B MOBHAHMI BAKOHOB IPEPOSEL.

‘Tax, choR GHMMATIE CEMHOTITeCK O CTPYKTYpW MEpA M. HploTou
pHcKazad B «[[DADMRAX  YMOGAKMIONGHRA B (QHIMKEd, HANOHEHHHIX
B TpeThOll TACTH 3nameRmTOl Knuru «MaTewarmiecxwe HATANA MATY-
pausuoit griocopums. H neppoe npasmno Takoso: «He ROAMRO MpMIH-
Math B HPKPOAe MHHX UPRYNH, CBEDX TeX, KOTOPHE UCTHEHM A JOCTA-
TOH IR OGHACAERMs ABACHIIL, 110 3ToMy NOBOKY GUItOCODE yTREpH-
JAf07, TTo NPHPONA HITETO HO feNALT HALDACHO, A GEIIO Al HATPACHEN
COBEPMATS MHOTAM TO, TO MOKET GHTh CHENAn® MeHBXTHM.
Tpupora NMpocta # He POCKOUIECTEYST HBMMUNTAME IDMIMBAMH Be-
weily. J1oT NpHEIMI (b1 CHOPMYIMPOBAL OKOLO TPEXCOT JET RA3AN.
C Tex mop 6LUI0 LPeATOMEHO MHOTO PAsAMIHHX IMIOTE3 O CTPYRTYPE
Mupa. U BCe ONA KAK-TO OKRIHIBAINCH CBASRHHLIMM ¢ HOFATHEM (CIOMK-
HOCTBY,

B nocieniee ppemst (0COBEHTIO B CBA3H ¢ MONRMCHACH BHTICTHTENH-
HOIt TEXHMK) NOHATHO CIOMHOCTS 0TA10 BPEAMETON HCCHEKOBAMEA Ma-
TEMATIKOR: 1O PaBHbIM IUPHYHHAM XOTETOCH BH HMOTL BOBMOMNGIOCTS
ONEHNTE MODY CIOKHOCTH PasTHTHBIX MATOMATUYECKHX OGLORTOR U B
uaCTHOCTH ynKuii. OXA3ANOCK, TTO (OMATHS IPOCTOTH MM CAOMIOCTI
yuximit BOBCO He TAK TPOCTO, KAK MOTAID HOKABATHCA ¢ IIEPBOTO BT~
na. Bo ncaxom cryTae, 10 CHX HOD He YANOCH TOCTPOUTH Kpurepul ciom-
HOCTH YHKIME, KOTOPHI YROBICTBOPIA 6 BoRX MccTeRoBaTened. Jin
TeX e 06BeKTOD, KR KOTOPHX YAAETCH BECCTH €CTECTBORMbI KpITEpHi
CIIOSKHOCTH, HeOUAANHO 0ORAPYKABAKTCA MOGONNTHbE (hakTh. Tait,
€CIM BBECTH NOHATHE CROKHOCTH [A KIXcCHORKAUMH JOTHYecKHX
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GyRKI 7 DepeMEnNHX B BAECHMOCTH OT TOTO, ¢ HOMOUBIO KRKOTO
akcia GASACHHX (TAUPHMEP, HOPOTOBLIX) DIEMENTOD AT DYFKUMH ho-

TYT GHTb Pealusonans, 10 OK&MKeTCA, 970 13 poex 2" BosMowumT dyEK-
nuit DONABINIOMEe BGORSWHHCTEO COCTABAAKT HAMGOICS CIIOKHEE,
T. €. TE, KOTOPH® MOTYT GNTb DeANIORAHH JRMb ¢ HOMONEO ~ 2
EMONTOD, W JuMMe BETTOMHAS TacTh QYHKNHE HMPET MATYIO CIOM-
HOOTL (WCHO PYHKIME, PeANNIYOMFIX ONAUM TOPOTOBHM DilCMERTOM,
erbme 2™), Ho ¢amM0e MRICPOCHOS JAKTIONASTCA B TOM, T, XOTA MO
TH Bee BYNKITHH CIOXKHELE, HOCTPORTD (HPOCTO BHIHCATE & BWA® TAGTH-
Ol 3nAdCHEA BO BeeX 2" ToMKAX) CA0MuYyl QYHKIOUI ¥pesBhIIaiiuc
Tpyato. Bo BOAKOM CIyIae, YO LIA n = 7 HeT HDEMePOB CAOMHOH
$yurmun.

Ento nipmiep. MoHO BBECTH €0TEOTROTHOS OUPOARIONRO CAOMKRO-
CTH THCNA TRKOE, UTO AXre6PAHTECKN® THCAA GYAYT IPOIS TPARCICHCAT
HHX. J OMATE a/iech OKABLIBAGTCH, IT0 TPAHCIEHACRTHHX YHCe HA THC-
FOBOH OCH MIONABNMONICe GONLINMECTBO, W, HECMOTDA HA BTO, HAM H3-
BECTHO UpesBNTANO MAIO TPAHCHHJERTHMX Wiced, A HBBECTHEIO
CI10COBH  KOHCTDYEPOBARAA TPANGTEHJESTNHX THCRN NOBBOAAIT HO-
AyuATS AR, AAITOKHOS MERBIINICTRO BCeX HMOIOIXCA TPAHCICHACHT-
HHX HCel.

Ecan np 7060w ¢pasymioms ORpeNeNeHAR crOMHOCTH OKAKeTON,
970 ‘CNOKHEe PYHKIMM COCTARIAIT HOJABIAIOMEe GONHUIMECTRO BCEX
$yHKINT, o TUNOTe3a «MUP TPOCTS CTAHOBATCA YPESBHSANED COREpHa-
Teabroil. BoNpockl HCCICAONAREA CIOKAOCTH MATOMATHGECKHX OOBGK-
TOB I HAGTOIlee BPEMS ABJIATCA Tpe3nkruali AKTYaILEMMH [20, 37].

K raase IX

B nacrosmee BpeMs cymecTBYIOT JOCTATOYHO TOHKH® KpHTEDHH,
BOABONAIONGEO CYARTE O CXOAMMOCTH NPOLECCOB, MOAYICHEHX ¢ Io-
MONBI0 HPONEAYPA CTOXACTHIECKOH ammpokcEManme. B »roit raase
WBNOMEHH YCIOBNSA, HPH KOTOPHXFUPOLSHYpA CTOXACTHIeCKoR Anmpok-
CHMAEE HPUMEHCHA AJAR MURPMMBALAR DYRKIHOHANA

R() =SQ(z, @) dP (z)

C BRTYRINMA o @ TP 1106oM HAKCHPOBANHOM z BYNKIEAME HOTeDs
Q (s, ). PesyxsTaTsl Jus 3TOr0 4acTHOTO CYSAR MOLYT GHTh Nomy-
Tewil M3 O6MIAX TEOPEM 0 CXONUMOCTI TPONECCOD MPOUERYPH CTOXACTI-
weckoll amnporcnmauwu., Ofmako sfech HpHBefieHH  JA0Ka3aTelb-
CTBA CXOIUMOCTH Al 3TOX0 9ACTHOTO MPOIEcca MPONEAYPH CTOXAcTA-
WeCKOH ANIPOXCAMALMH  HETIOCDENCTREHAO B TOM B, B KAKOM
OHu Bunm moxygemst B. M..InTBaKoskin [44). ABATOTHIREE pesyib-
TATH nonydvesk u 10. M, Epmonsesmm [27]. Boofme me¥pna pac-
CMOTPENROro caydax W3EccTHO [26], wro ecad @ (z, @) — OAHOSKCTPE-
Ma/LHAA $YHKIMA, T0 NPH ONpefeAEHBHX YCIORMAX IPOLELYPA CTOXA-
CTHTeCKOH aUDPOKCEMAUWE IpPEBESET K INOGANBHOMY MHHEMYMY,
ecnn ke Q (2, &) — MHOTOZKCTpeMansEas (YEKORA* TO OpomeRypa
CTOXACTHTECKOI ANNPOKCHMAAR TapARTHDYET MOCTIOKRHE JHII O~
HAILHOTO MEHEMYMa,
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K raasay X, XI, XII

Bagaua BOCCTAHOBIEHNA BEPOATROCTHON MeDH [0 BMIMpRTECKHM
PAHHHM ABIASTCR ONHOR M3 OCHOBHHX Bajaw CTATHCTRKA. HapecTmwe
METO[IH PEINCHNA ITOH Ba/a4R PACHAKAIOTCA NA ADA THNA: IApaMeTpR-
9eCHAG N EEMApaMETPHYECKNO METONH.

TlapameTpHIecKkie METOMHl OCHOBAREL H TOM, IT0 HPeNONATAETCR
BUJ PACHPONeNeHNs, 32BHCATMA OT KOHGHOTO 9HCIA NADAMETDOE.
B 370M cAlyae BOCCTAHOBIENHe PACHPENCIEENA SKBABAIELTHO ONEHK®
ITUX_NAPaMETPOB MO SMIAPHIECKUM ARRLI.

HelapameTpHeckne MeTOIH 1e CBABATH ¢ NPEATONOMEHAEM O BENE
(yRKUUR pacupefienenys, OHW OCHOBANEL FA DeANMAATAN ONHOR N3
nBYX upeit:

1) BOCCTAHOBMONMO HNOTHOCTH  pAaCTpefeNeMHS  BeposTHOCTON
(B aTOM cIry9ae FOCTATOTHA CHNOTE3A O TTALKOCTH QYRKMUN NiOTROCTH
pacnpefieenun seposTHOCTet);

2) BOCCTAHOWJICHE® BEPOATNOCTG OMPEETEHHOTO MHOMECTRE CO-
BrrTniL.

MeTost BOCCTANODXEHHA GYRKIUN UNOTHOCTH DPACUpeNeNeHUs Be-
postTRocTel mpenarenues E. Tlapsemom [88], H. H. Qennopsm (69],
M. A. Alisepmasom, 9. M. Bpawepnarow, JI. H. PosomoepoM [1]. Ro-
CHIENERe ARTOPST PACCMATPHBAIH BTy 3aAAYY B GOSIAN © MPoGIeMOR 06y~
MeHHA PRCUOBHABAHMIO OBPaZOB B BEPOATHOCTHOH NOCTAHOBKE. ONHAKO
BOCCTAHOBICTWG MIOTHOCTH PACTPENeAeRIIA BEPOATHOCTE TPEGYeT Aa-
TUTETBEOTO 0fBCMA BHGOPKE, ITO 0CODERHO CYMIECTREHAO B MHOTOME-
HOM CJIy9A8, KOINA (iR DBOCCTAHOBNEHKA HIIOTHOCTH DACHDONeNeHmA
TacTo meoGXoraMa AMHA BHOOPKE BO MHOTO pas Goibmas, Tem 20,
THe n — pa3MepEOCTH UPOCTPAHCTBA.

Bropan mpes cBAzaHa ¢ BOCCTAHOBICHHEM BEDOATHOCTel Kiacca
COGUTHE. BepoATHOCTHAA MDA OYFT BOCCTAHOBXOHA, €CAN BOCCTAHO-
BHTH CPA3Y BEPOATHOCTN BeeX COOHITHIT MONHON o-aare6pu. Oxmako,
KAK HOKARARO B KAHre, ROODINE TOBOPA, @T0 CHENATh ROROZMOMHO.
DTOT METOX TDEMENFM B TOM CAyJae, KOTJA TPeGyeTcA oMpeRetnTh ne-
POATHOCTH OMPEeNenora, CPaRHATeALHO YBKOTO KNAcea coBHITILE.

Boilm KAACC COCTOUT BGOKo M3 ORHOTO COGHTHS, TO BONDOC CTONT
0 CXOMMMOCTH JACTOTH ¥ BEPORTHOCTH A OJIHOTO HKCEPOBAHHOTO cO-
66Ti. OTBeT Ha 3TOT BONpOC 61 ToAyden eme 1 X VIIT nexo Axosom
BepRyan (CXOAWMACT, TOITH EABePHOE yeTanostera 3. Boperes ommo-
BPEMEHHO ¢ BBefIERMEN DTOTO TOHATHA).

Cayall KOHETHOTO 4HGTA COGHTI TPREIMINATEHOLO HNTeDeca te
HpeAiCTANNIALT, TAK KAK PABKOMEPHAA CXOAMOCTD JACTOT K BEPOATHOCTAM
3/lech NCIKO cAeNyeT W3 3aKoRa Beprymim.

B 30-e roatt ocofioe BHIMARHE YISAI0CH PARROMEpROH CXOATNOCTS
SMINDRTECKRX KpUEGX PACTDENEREHNA K GYHKIIAM pacnpeRclenti.
B 1933 rogy B. M. [amBenxo foxasan [79], 4To mMeeT mecTo paBroMep-
HAn GXOAMMOCT JMTPHTECKHX KDBSX K GyHKMIAM pacupenetesma
A BpouaBoNbHOH hyHKINE pacupenememuA. B ToM e roxy A. H. Ko
MOTOPOB JltA ewpepuBHOf PymKIWH pacmponenenna F(z) yoTamosmx
CHeRYIOIYI0 ACUMNTOTHYECKYI OmeEKY [83]:

P[VT-sl;plF(z)—F,(z)|<z}'—:;K(s),
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rae Fy(x)

vl {E: £ < z) — SMOMDHTECKAH KPHDAA pacnpefiedenus,

gyt

Jlaneneiime yroumeuns 6enn monytens H. B. Cumpmonsu {58].
01 NCCTMCRORAN TaK/Ke YKIOHGHNE DMIMPHICCKHX KPHBHIX, MOCTDOGH-
HHX [0 ABYM ECAABFCHNEM BMOGDKAM, IDH HEBMNHOM DAcTIpEReie-
mnk [59). Kax ckasamo B OCHOBNOM TEKCTe, MCCAGNOBAHEG GANAOCTR
OMIOUPIIECKIX KPHBSX K QYRKIHAM DPacHDONENeHWA PABHOCHEENO
MCCEJI0BAHEI PaBHOMCDHON GAHM30CTH 9YACTOT K BEPOATHOCTAM WO
Knaccy coGurmil BEAA

{E:E<C e}

PasyweeTcs, NG PABHOMEPHOH GAM3OCTH SMINPHIECKIX KPHBHX K
YRKIMAN pACTpENeTGHAA CACTYET PABHOMEPHAR GAMBOCTS TACTOT K
BEDOATHOCTAN T B Gonee MHDOKAX KIaccaX cofHTwil (o me MIA Beex
cobmrmil).

Takuw 06pazos, mrrepec nccieRopannit 30—40-X oo ¥ PaBHO-
MepHOIl CXOLHMOCTIl OFPARMIUBANCA OJHOMEDHEIM CYIACM, 70, BANE-
MO, CBABAHO ¢ OTPANKIGHAOCTLI0 BHIACABTENLHHX BOBMOKHOCTOM Tor0
npemenn. ITocie MOMBACHMA GHCTPOAPHCTEYRIINX BHIMCAHTERBHALS
MAIUNH CTQJIA BOBMOMKHHIME HOBHe METONE 00DaGOTKA CTATHCTHIECKHX
BAHHHX, HAUDHMED, TAKAS, KOTOPHE IPEMEUSIOTCH B 3ajadax o0yIenusn
pacrosuaraumio. B ¢BAzM ¢ 318M BO3EMKAA HEOOXOJMMOCTD NpPefeibRO
0Bo6muTs Teopemy [MMBEHKO B WHACHATH, HACKOAbKO IIHPOK MOMEr
6HTh Kaace COBSITIN, TTOBH ellle MMESIA MECTO PARHOMBPHAA CXOIMMOCTS
QaCTOT K BEPOSTHOCTAM, H KaK HAMERACTCH CKODOCTb FAKOM CXORMAO-
CTH ¢ DAcUIMpeHREM Kiacca. OTBETH HA OTA BOUPOCH MONYTEHH MHaMit
B paborax [18, 19] n cocTapmnoT mpemmer Hamomenns rae X, XI it
XII. TloiyseHmse OleHKH 1O TaK TOWHH, KaX oNemkn KoaMoropo-
Ba — CMHpROBA JUIA GAMZOCTH BMUADUIECKMX KPARMX K GYHRIUAM
pacnpefeneniig. BOMpoc MONYGEHMH ACHMITOTHYECKM TOTHHX OLe-
HOK OCTABTCH MOKA OTKPHITEIM.

OTMerHN, 9T0 HCOGXONUMbE T JOCTATOTAME YCIOBHA PABROMEPHOK
CXORMMOCTH 9aCTOT K BEPOATHOCTAM OKA3ANACH CBR3AHELIMHA ¢ ONpede-
MeRHHM 06pagoM BBEflenHoi IHTPOTUElt KIaCCA COBLTHI OTHOCHTEIBTO
BHGOPOK KOHOWHOH JUINHK. 9Ta OHTPONUA HO MHOTOM AHANOTHYmA
MeRMOROBCKOT BTPOTIHH, PACCMATPHEBAMOH B TeOpHH MEHOPMANAL.

K raase XIII

Hamnaas ¢ mepsux pafoT 70 PACUO3HABAKHMIO YKA3HBAIOCH, TTO
sddexTnBHOS 06YUeHHE BO3MOMIO TONBKO D TOM caIy9ae, KOTRA AA KAACC
BATAT HAJOMENO 3aPANEe JOCTATOUHO MECTKOE OTpayHIGHIe (ATDHOP-
Han THmoTe3a). ONAAKO ONEHKE KOCTATOSHOH ATMHH! 06 yIAIIel HoCTo-
RODATENGHOGTH B 3ABACKMOCTH OT TO¥ Wl MHON THIOTedH GEUIH MOTy-
aeuB ne cpaay, It GHCHY TePBHIX, 6e3YCIOBNO, OTHOCHTCA ONeAKa HOBH-
1088 JUIA UGPCENTPOHA, XOTA B IePBOHATAJBHOM BAPHAHT® OHA OMEHH-
BaJa THCIO ACHPABACHAH, a He IRy o6 ytenuA. [IAARY 06 yIeHRA NerKo
OLEHUTS, 6C/AM ToOpeMy HOBMKOBA NOUONHETb YCIOBEGM OCTAHOBA.
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B pane pabor onemmaezen pocratasnan mama suGopin n cnymae
THIOTCSH 0 HOPMATBION pacupelienensus K1accon (5],

& Dudore (16] st noxonan ua mpenuoaomonnn, 1o xracon sasexo-
o GesomnGosio pavennn ognmst 1o ¥ Saanmhx pemasmnyne npasu.
1Lpa 570m oasaiocs, ro RocTatounan suma obytatmel Bufopku one-
msaeres chepxy:

N —lIny

n(l—~¢)"

froer

TRe & — T09HOCTE, 1 — 1 — HagemwmocTs Br6opa pemaomero IpaBmia.
9ToT pesyasTar HeMeRNeRHO MPUIATACTCH K 8aja%e HAXOAIEHNA NHHeli-
FOT0 POINAIONIETo IPAKILIA JMIA AUCKPETHKIX OIPANITIONHEK MHO3KeCTR.

Crysall, xorma paswennemie mwoumectsa woryr Geatn BaKOTenEL
B Uapalieneusliel ¢ IPAHANM, NAPALIETBIkME OOHM Koopaumar, pac-
oMarpmean B. M. Kypmios (3],

Y. Xafimnwen [81) mpeparan mun onerxn mocrarowno mome
OyUemHitn B Knacce JHneitmax DElAIOIHX MPABMI  BEMOAL30BATLCH
OBBITHEIM GTHOMBANLIEM pacupeperentien. Fror TYTh ARARETCH oS-
otaes TAI KAK UPML STOM B YENTHBACTCA TpeGORARKO PARUONEpHOT Gan-
B0CTH OUEHOK PACKA K HX HCTHHHOMY BRAYCHHID 0 BoeMY Kanacey peinaio-
o apABIL DTUM NYTOM MOKRO DRBECTH KOREUHHG beminc AMama
OOYSEBUA AT CKORK YTOLNO eMKIX KXaccon peMatomm npanma, w10
HEBepHO.

B padore [17] sut srenn n Pacemorpenze dynsniio pocra 1 noayu-
il OEBKA JOCTATOTION AHH b ReTCPMYHNpOBAIHOR Toctaronts syme
It 6OYUCHAS PACTIO3RABABAID, & 7 cTATHE 18], yse ommpascs na obmuo
PE3yALTATEL 0 PABROMEPHOIL CXOTHMOCTIE TACTOT COBMTE 1t pen neposT-
HOCTAM, DONYTMIH OLemki A B ofwem crysae. B orofl xumee onenkn
HECKONLKO yTOYHBHE,

Otwernw, aro upumommwie ouemir pocrazowsodt AmmHy obygenin
SADLINENET, DO-NEPANX, HOTOMY, ITO OHM PaccuuTankl Ha HaEXyAMwHi
Cryuail, §, Do-RTOpX, MOCKOXLKY UDR WX DNOAC 6w chonsy PR
orpyGaennti. Ho eymectsesno, 9o onn Nossoasior yrmaers KATECTBOH-
DYI0 BAUICUMOCT TPEGYeMoll JUTHHN 00YUeHUA 07 TapacTPon rasees
POIAIOLUIX NPABIL X YCTAHABIUBAIOT, TI0 CYMIECTAYIOT 16 Camiliaom
«CTPALLUNIE) ONONKH, 1€ BABHCAINHE OT pacHpeNeneuws,

Bonpoc o panmomepuoit no uapaverpy cxomumocta epeammy x wa-
TEMATHICCKUM OMATAHAAM BOIHUK B CBAIM © Heexenosanucs spderTis-
ToeTi OUCHOK MAXCHMANLHOTO NIPABAOMONOGHS. Yfowmny hil pesyts

K raase X1V

Meron obolumetoro noptpeta Gua wpernoen 1 1963 roay » pa-
Sonax [13, 15]. Mowre [17] 6uato mowasario, wro noctpocsite aoarie
Fo TOPTPETa BKBUBAICHTIO OTCKANINO MAKCEMYMA HONOMOMIIGL Iy
OUpeREAGIIOR XnaxpaTTHOR JopNe B MOTOAHTETLEONM KuaRpaTE, 8

KOMMEHTAPHE 409

MARSCTLL® ATOPRTIEL LOCTPOGIIA PO e ON(E IHIePIIOCKOCTH Paa-
JUIA0TCR TAK, KAR PANIRIAIOTCH MTORH MHEMIBATIN RBANpATHINOL
$opmer B monoiTensROM Keanpante. T oroi e pabore  Gure npes-
HOIKEHO UCTOTLIOBATS METO CONPIXENNILY HATPABACHIY,

K raare XV

BuSanorexa nporparnt meroma ofiofmennoro MopTpera 6uta cona-
ua A. A, Hypaseus u T. T. Traokosoit. Tonpobace orucanme Gagsn:
TeRE ARHO B CTaThax [12, 11].

pexnaraesnie aneck nporpasmsr_neckonsko omwTAITCSR 0T ToX,
KOTODEIe BRI HaNOKeHW D aTEX paborax.

K rrase XVI

MeToR conprEeHHLX NampaBReHUE Gt mpemonor » 1952 rony
477 POLISHUR CHCTONN TabefimuX arcSpamecxmx ypasmemdt [S0],

(A, 410 0 Ko caMOR, TOUKY MHTHMYMA KEANPATHTNOLO By bbnm
B KONGIMOMODHOM npOCTpaHCTSe) 3a KOHeunoe umemo maros, IToaxo
HPToR i oBoliem anx caytan neKsANpATHNEWS By mMonaOn 5]
B 1969 rony B. T. Toanx mpentommn ofofmentie weroms conpmen-
BE0Y TPAHCATOR IR PEIEHIA 2AA8T ¢ orpauHseHINI [51). Ha sncre:
THCNEHANX UDHMEPAX HEOAHOKpPATHO ACMORCTPRpOBANach adderTis-
HOGTS 3OO MTONR [UIfl PEIUCHHA PARTAYRLIX FARAL.
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