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C¥3 bOLH

Xucobmaul MeToAsapH KypcHra OarHULIaHraH KATOGJAp pyc Ba
ye1 THJJapAa Kymaab donm stuiran Oyauiuura xapama#, Oynnaf
kuTobnap y3bek THUAMAA Wy gamrada spatunmarad. Llynuur yuyw
XO3HPrH 3aMOH (aH Ba TEXHHKACHHHHI TapakKKUETHHH akKC 3TTH-
pyBYH y30ek THUAMAATH XHcobaall METOMJNAapH Kypcura AOMp Aapc-
JIEKJADHHUHT APATHJAMIIN MYXUMAHp. UyHKH pecny6JauKaMu3 OJHI
VKYB IOpTJapuia X03uprd 3aMoH rtajalbjapura tynaa xasob Oepa-
AWran IOKOPH MaJiakaJjd MyTaxaccHcaap tafiépaalu, alHukca Ttail-
épJanajural  MyraxaccHcJapHHUr  xHcobjall MaTeMaTHKacHAaH
ojlagurad Ouaum papaxacu tofopa OKOpPH Ba myxTa OYJHIUH aJjo-
XHAa axaMHaTra srajup. Dy sca cTyleHTIapUMH3HH OHa THJAUAA
ézuaral papcankaap O6uiaH TabMmMUHAamra OeBocuTa OOFJIHKAHD.

Maskyp kuto6 MyannaudHUHr y30K .fuanap aasomuaa B. b,
Jlenun somun Tomkenr JlaBnar yHHBEPCHTETHHHHI MaTeMaTHKa,
aMajufi MaTeMaTHKa Ba MexaHHka ¢akyJabTeTJaphHia xaMaa YHH-
BEPCUTET KOIIMAATH MaJjaka OWHMpHII (aKy/abTeTHia «XucobJall
MeToJaph» KypcH OYHnua yxurad JexUHs/JapH acocuia €suaran
6ysnn6, y yHupepcurersapHuyr <«Amanauit mateMmaruka» 01.02.00,
«Maremaruka» 01.01.00 Ba «Mexanunxa» 01.04.00 uxtucocnapn yuyH
«Xucobaaum MeToANapH» KYPCH NPOrpaMMaJjapHHHHI OHMDHHUH KHC-
MHra Moc Kejajad. KyssauMa yHHBEPCHTETJHApPHHUHI «MaTeMaTHKa»
BA <«aMaJjuil MaTeMaTHKa» HXTHCOCJUKaapu Oyiinua YKyBuH CTy-
JleHTJ1ap yuYyH MmyJaKadananrad Oyaul, yHAaH [eLarorgka HHCTH-
TYTJapH, OJUH TeXHHKa YKyB IOPTJapH CTYyAeHTJapH XaM cpofw,a-
VIQHHIIADH MYMKHH.

Kutobun €3uuina MalIxyp COBET Ba YeT 3J OJMMJapH TOMOHH-
JaH stpatwiran apabuérnapnan, wy xymuaapad H. C. Baxsauos,
M. C. Depesun Ba II. H. )Kunkos, B. WU. Kpunos, B. B. Bo6kos
Ba I1. H. Monactupuuii, I'. U. Mapuyk, . I1. Mucosckux, [, A. Mu-
xainos, A. A. Cawmapckuii, A, H. Tuxonos, H. K. Pagees Ba
B. H. lba;w.eesa K. X. YHJIKMHCOH AapCauKJIapu Ba MOHorpa<pmx-
Japujan QohmanaHuaiy.

V3bek tanupa Gyuraga xucoénam MeTopnapu OyfiMda papciuk
XaMJa MHCOJ Ba MacaJjaJjapra JOHp KyJuaHmajap Ojamarasiu-
ruHd xucobra o0am6, acocuifi Fosi fHajAa TyIIyHapad OyJauiug yuyH,
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wutobaa Gaéu stuaran Aespam 6apua MeTOAIap YUyH coma Gya-
<Ta-Aa, MHCOMIAp KeJNTHPUJAral Ba Xap OHp OGOGHMHT OXHpHAA
Matgaap GepuJaran.

By ruTOOHMHT Maxcyc MyXappHpH (H3HKa-MaTeMaTHKa (aHsa-
PH RaHAUAATH, goueHT 3. JKamos0B, Takpusuuntapu QusuKa-ma-
TeMaTHKa (panaapu jgoxtopu H. Myxuanunos Ba (uauka-maTeMa-
THka (annapu Kaniumiataaph, gouentaap X. T. Typaes, M. M.
CyspioeBiap KHTO6 KynéaMacHuu CHHYMKIAG YKuG vukub, V3
Qukp-mysnoxasajapuun  Ouaaupuinad.  lynuarnek, P. JKypaky-
Ji0B, A. Coatmyponos Ba B. Dwpasaatopjap KHTOOHH HauIpra
Tafiépaamga y3 xuccanmapuHu kywuniau. @ypcaraan ¢oinanaiub,
‘HOMJIADH 3HKD KHJHHTaH YpPTOKJIapra MUHHATILOPUYHJHK GHJHPULI-
nu Y3 OypunM neb Ouaavian.

«Xucobramw MetoinapH» Kurofu Oy coxafa y30ek THIHAA WIK
-Taxkpubanup, TabuuiikH, y KaMul/aHKJIapLaH xoqaH Gy/amaca kepax.
Hlynunr yuys xau, kutob xakuiard 6apya QUKD Ba MyJjoxasajap-
HH 3yp MaMHYHHAT 6usian Kabysa kuIaMaH,

Myannud.
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Knpuul
1-§. XUCOBJIAIN MATEMATHKACHHWHT NPEIMETH BA METOL W

MaTtemMaTHka TYpMyIl MacajajapHiid eduiira OYJaran sxTHEM
(1031ap Ba xa)kMJapHd yadanl, Kema XapakaTHHH GOWIKapHIL, 10J-
Iy3Jjap ‘XapakaTHHH Ky3aTHII Ba Ooiukajap) Tydaiau BYKyAra
KeJTauJurd yuyH XaM y COHJH MaTeMaTHKa, fAbHH Xucobaall Ma-
TeMaTHKacuH OYsaub, YHHHT MakKcajiu 3ca macaja eYHMHHH COH lIaK-
Juja TonHiuAaH ubopat dAH. By (GHKpPra HIIOHY XOCHJ KHJHILI V'{)rY
MaTeMaTHKa TapUXUra Hasap Tauuiall KHPOALHD.

BaBuson ojmMAapuaMHT  acocHii  QuOJHATH MAaTeMaTHK KaJsasviape
Tysumgan ubopar Oyaran. llly xaapsannapaan Ousrasa €THO Kejrag-
aapugan Oupu mutoanad 2000 #ina assan Tyswarad 6Yans, yria 1 naw
60 raua GyaraH COHJAPHMHI KBajpat,apH KelTHpwirad. Munoiiaw
aBBaaru 747- funga tysmwarad Oowka Oup kagsasga Off Ba Kyéw-
HUHT TYTHJHI BAaKT/apH KeITHPWIraH. Kaaumull MuCp/IKIAp  Xam
daon xuco’suunap Gyarannap. Yaap mypaxka® (anmksora €k Mucp
Kacpsaapu ne0 artanyBum) Kacp/apHu CypaTH Oupra TeHr Oyarad Opmni

1
Kacpnap HHFMHIMCH (MacasiaH: 7 == + 7+ %) mwaxauaa uhoaasos -

YW KajaBanajap TYSHIIraH Ba qnanwm 6y.amaran anre0paHK TeHIJama-
JIADHH €UHII YUYH Barapiap yCcyJdHH SpaTulran. ['pek MaTeMaTHKIApHr a:
KeJICaK, MvmolUlaH aspaa 220- fmaiap arpoduia ApXuMel % COHH VUV

10
3 T<T <3— TEHTCHU3JUKHE KYpcaTAd. ['epOHHMHT MUJIOJJaH aBBasi-

ru 100- finsnap arpodmna by /g = L + 2 urepaumon e
Y Y 9'7%n Xp,

ToanaH (Qoinananranaury MabayM. Juedant 1l acpna ammgmac tenr-
JaMajJapHH euMJiaH TallKapy KBajpaT TeHIJIaMaJapHH COHJM  €4HlA
YCyJIHHU sipaTrai.

IX acpaa swaran Oyioxk Y¥3lek maremarurun Myxamman HOH Myces
an-Xopasmufi xncodnall METOLJNAPUHH SpPaTHIUra KatTa XHcca KYran.
Ag-Xopasvuit == 3,1416 xufiMaTan aHUKJIaH, MaTeMaTHK YKAABA/-
Japru Tysunga ¢aoa xarHawsu. AGyasabo an-Byaxenuit 960- finajas

5 G

. IR
CHHYCJ/Iap KaABAJHHH XHCOOJjAll MeTOAUHH Wuad uuKIu Ba sin (E)

HUHT KHAMATHHM TYKKH3TA MUIOHYJH pakamu Owunaan Oepiu. DBywmiam
TalkapH, y ,ig“ QvHRumscuzan Qofilasaniu Ba YHMHT KHAMarTaa) i
axansaaund Tysan. XVII acpaa narana maremarturn 2K, Henep (1614,
1619), wsenusaux W, Bropru (1620), uaraus Bpurc (1617), romnan-

)
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ausank A, Bnakk (1628) Ba Golukanap TOMOHMAAH SPAaTHITaH JIOTa-
pudmuk xansamnap Jlannmac cysu Gunan afiTramja: ... XucoGJanimap-
KH KHCKApTHPHO, aCTPOHOMJALHHHT yMpHHU Y3aHTHpAU®,

Huxosit, 1845 funna Anamc Ba 1846 finnpa JleBepbenapHuur
Xucobnawapn HatHxKacuaa Hentyn cafiépacHHHHr MaBXyIJHrH
Ba YHUHT (pa30qardH YPHUHH OJAMHAAH afTHULIApH XHCOGaaml Ma-
TeMaTHKaCUHUHT Oyiok rajabacu 2au. Tarbukuit Macasanapuu
COHJIM eYHIl MaTeMaTHKJap 3bTHOOPHHH JOHM Y3HTa TOpTap 31H.
IlyHaHr yuyH Xam yTran 3aMOHHHHI OylOK MaTeMaTHKJAapH ¥3
TaJKUKOTAapuia Tabuuil ’kapa€HJAapHH YpraHuil, YJAapHHHT MoO-
ejtapuHi TY3HIU Ba MOJAENJNApHH TaJKHK 3THII HIUJapHHH GHpra
Kywn6 onnl OGopuuiran. ¥nap 6y MoAeaJapHH TEKWHPHII YUYH
Maxcyc XxucoOnaml MeTOMIApPHHH sIpaTHIIraH. By meropsnapHHHT
afipumsapu Hbroton, Dfinep, Jlo6auerckuii, Tayce, Uebuwes, Ip-
MHT HOMJapu OmaaH OGOrAHKAHD. DBy wyHman panosnat Gepaauky,
XHcoGsall MeTOMJIADHHH ApAaTHIIAA Y3 3aMOHACHHHHT GyiOK Mare-
MATHKJI2DH WYFYJIJaHAUITAH.

[Iynn xam afTHII KepakKH, JHMHTJIAD Ha3apUsCH sipaTHAraH-
aH CYHI MaTeMaTHK/JAaDHHHT acOCH# AHKKAT-bTHOOPU MaTeMAaTHK
MeTOAJapra KaTbull MaHTHKHMH 3aMHE Tahépnamra, 6y Meromsnap
Kyananuaafural o0bekTJap COHHHH OPTTHPHIIra, MaTeMaTHK 00b-
eKTJapHU cudaT KXUXAaTAAH YpraHumira Kapatuiarad sad. Harmxa-
[a MaTeMaTHKAaHUHT XKyXa MYXUM Ba allHH NMaftia KymuHYa KHii-
WHUHJMK TYFAHPAJHTaH COXacH: MAaTEMAaTHK TaAKHKOTJAPHH CYHITH
COHJIM HaTHXKajapraya eTKasHll, s'bHH XHcoBJall METOAJapH sipa-
THIITAa KaM »bTHOoOp Oepuaap »4H, Oy coXa 3ca MaTeMaTHKAHHHT
TaTbUKJIADH YUYH XKyLa 3apypAaup.

MaTeMaTHKAHUHT XO3MPTH 3aMOH ()aH Ba TEXHUKACHHUHT XHJI-
Ma-XHJ coxajJapujiard TarbuKnapuia, oaaTiaa, WyHAaf THOUK Ma-
TeMaTHK MacaJjajaapra AydY KeJHHAaJHKH, YJIapHH KJACCHK METOA-
Jap OujaH eyull MyMKHMH 3Mac €KH eUHII MYMKHH OyJarad Tagaup-
Ja XaM euuM IuyHAali Mypakkal KypuHHIAa OyialuKH, YHOaH
camapajd GoiifajJaHHIIBUHT HIOXKH GyaMaian. bynpa#i Tunux Mma-
TeMaTUK MacaJjanapra ajarebpa (omaraa TapTHOH Kyma KaTTa
6yJaran YH3HKAN aare6pauK TeHTJaMaJap CHCTEMACHHH €YHlI, MaT-
pHLaJapHHHT TeCKAPHCHMHH TONHMII, MaTpHLaJapHHHT XOC COHJIapH-
HA TONHWI, ajare6pauk Ba TPAHCUEHAEHT TEHrJIaManap xamaa GyH-
Lall TeHrJlaMaJap cHCTeMAacHHH €YHil), MATEMAaTHK aHaJH3 (COHJH
uHTerpaasaul Ba auddepenunannanl, QyHKOHAHH SKHHIAITHPUII
MacajaJjapd) Xamia OAIHH Ba XycycuHl XocHaaBuii nuddepeHumu-
aJl TeHrjaMaJapHH eUHIl MacaJjajapu Ba OouIKajnap KHDajgH.

dan Ba TeXHHMKaHMHT KajJaj paBUIIA DHBOKJAHHIIH, aTOM
sulpoenjian ¢dofifanaHuil, yuyBuu anmapataap (camonér, pakera)
HH JOliHNAaTI, KOCMHK Y4YHII JHHAaMHKacH, OOliKapHJaJuHra#d Tep-
MOSIAPO CHIITC3H MyaMMOCH MyHocabaTu OujaH mnnasma (pU3UKacH-

HY yprauuul Ba urynra yximam Kyno MacajajapHd TeKUIHpHII Ba
CUHINHHM TAK030 KMJIMOKMA. DyHmall Macananap ¥3 masbaruga ma-
TEMATHKAAD OJJIHIG SUITHJAH-SIHTH XHcoOsall MeTOAJapHHH sipa-

THII Basu(acHHH Ky, MKkHIYE TOMOHAAH ¢paH Ba TEXHUKA
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IOTYKJapH MaTeMaTuk/aap HXTHEpHra KyuJaH XucoOjam BocHTa-
gapuan OepMokaa. DyHuHr maTukKacH[a 3ca MaBxYJd METOMIAPHH
SIHPH MallMHajJapia Kyajgall yuyH KalTajaH Kypul uMKHLI 3XTHE-
2KH TYFHJIMOKAA. '

MareMaTHKaja THOHK MaTeMaTHK MacajajJapHHHET €YHMJapHHH
eTapauya aHHKJIMKAA XucoOsall HMKOHMHM OepyBuUH METoA/1ap
gpaTHlIra Ba Uy MaKcaala XO3UPLH 3aMOH XHcoOjaul BocHTaJja-
pwaaH Qoipajagum HystapuHd  Hiad 4MKHLOra GarMULIaHTal
coxa xucobarauw marematuxacy Aefinaaim.

Xosupru 3aMoH xuco6aail MaTeMaTHKacH Kajlaj PHBOXKJIAHHG
6opmoraa. Xucobjall MaTeMatHKacH KaMmparaH macajajap TypH
Kyaa kyn. Tabuuiikg, 6y macanasapHu €YHII METOJNJAADU XaM XHJ-
Ma-XHJULHP, WYHra KapaMmaii 0y METOMJapHHHT yMYMHE FOACH Xa-
KHIa Cy3 IODHUTHIU MYMKHH. ByHuHr yuyH aBBas QyHKULHOHAT
ahnanusra Teruuvin Oyaran  aifinuM TYWIYHUANapHE  KEJITHPAMUS.
Arap Oupop rtymiaMpa y €xu oy iy Ouaan JIUMHT TyllyHYach
KHpHTHIraH 6§sca, y xonna Oy tymnam aberpakr daso pefingani.

dnementaapy KeTMa-KeTJaHK/Aaplad éxu QyHxuuasapian uoo-
pat 6yaran ¢aszo pyHkunHonaa ¢azo iefinaasu. bupop Ry dpynruno-
Han (has3oHn HXKUHUM Oup R, dyukumonan ¢dasora axcjaHTHpa-
nurap A aman oneparop nefinjanu. Arap onepaTopHHHT KHAMaT-
Jlapd Tawkug stran Ry ¢azo conau ¢aso 6yaca, y xonna OyHpa#
onepatop ¢yukylionaa pefiunang.

Xucobaaw MareMaTHKACHIA yuYpalaurad Kyn macaJgaJjlapHy

y=Ax (1)

maxauga €3uim Mymxut, 6y epna x Ba y Gepusirad Ry Ba Ry Ppysx-
uuonan (asoNapHUHT sjaeMedTIapu 6§.aub6, A — oneparop éxu Xy-
cycHil xoasfa dyHkumoHaaaup. Arap A onepatop Ba X 3jeMenT
XaKuaa MabJayMoT OepHJjran 653140 Yy HHU Tomum JiosuMm Ofiacsy,
Oynpail Macana T§rpu macasq pefinnand. Axcunua, A Ba y XxaxHia
MabayMoT Gepuarad 6yaud, x Hu TCnHlo Kepak Oy.aca, Oyupai Ma-
caja reckapu macaqa aehnnanu. Onatia, TeCKapH Macalady eduil
anya mypakkabaup. Dy Macananap Xap JOHM XaM aHHK €UH/1aBEP-
mafinn, Dynpafi Xosmsappa xucobiall mMaTeMaTHKacHra MypoxKaar
KHJIHHAIH.

Babsan macainaHu aHHK €UALI XaM MYMKHH, JICKUH KJAacCHK
MaTeMaTHKa MeTo/jJapy OHJaH Kepak/JH COHAH KHimaT OJAHUL YHyH
Kyna kynm xucobsamap tanab xuauHagn. Lynuur yuyd xas Xu-
cobuialt MareMaTHKAacy 3HMMacHra KOHKDeT MacaJjalapHH euull
yYyH OKHJIOHA Ba TEXKAMKODP MeTOANap HAa0 YHKHI IOKJAaHaln
(MacanaH, uu3ukau ajgre6pakK TeHrJaMmaJsgap CHCTeMACHHH €YHIIAa
Kpasep ¢opuynanapura Hucb6aTad [aycc MeTonM aHua TeXaMKOD
METOARHUP).

XHcodaam mMareMatH<acu/ia IOKopHiarn MacanafapHH ‘Xas  KHIHUI-
HUHT acocufi Moxuata R,, R, ¢asonapun Ba A oneparopHH XuCOG-
Jam yuyn Kyzaft 6faran. moc pasumia Gowka R, R, tascsnap Ba
A oneparop GuiaH aiMalITHpHIAAH ndopaTAHp. Dabsan daxar R pa
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#, dasonap €xu paxarruHa ysapiaH Gupopracuny, Gansad sca daxar
<A onepatopun anMamtHpuil Kudosaup. By anmamTupuuiiap WyH Al
Damapu/HIIN KepakKH, HaTHXKala Xocua OY/ram siHru ‘

y=Ax (XERy, YER,)
IM3caJaHUHT eydMH Oupop MabHoma Oepuaran (1) macanauuur
w@yEMHTa SIKUH OY/icHH Ba Oy ednMHH HHcOAaTaH Kym MexHaT capd-
JiaMacJaH TOIMLI MYMKHH GYJICHH,

Dynra mucos cucbaTHma LIyHA KypcaTHII MYMKHHKH, OJaTia
wIaTeMaTHK (QU3HKa TeHIJaMajapH y €ku Oy cTpykTypara ara 6y.-
¥ad anre0paWK TeHIJamajap CHCTEMaCHra KeJTHDHJAHMG eunJaju.

Hemak, xucobaam MmaTeMaTHKacH OJAMAArd acocHii MacaJja
spysknuonas ¢asosnapia TymiaMiapHH Ba yJaapla aHHKJAaHTaH
onepatopaap (GyHKUHOHANAD)HH SKHHIALITHPHII XaM/Aa XO3HPTH
BaMOH XHMcobaall MalUWHAJApH KYJJIAHWJIAAUraH LIAPOUTAA Maca-
SIAJIZDHH €YMII YYyH OKHJIOHA Ba TeXKaMKOp aJ/JrOPHTM Ba MeTOk-
&xap vmnab yuKHIgaH Hbopataup. ‘

2-§. XO3WPIH 3AMOH XHCOBJIALL MALIWHAJAPH BA COHJIH
METO/JJIAP HA3APHSICH, YIAPHUHT ¥3APO AJIOKACH
BA TABCUPH

KoHkpeT MaTeMaTHK MacajaHd y €ku Gy XHcoGJall MeToaH
Buna" eudlll yuyH xHcobaoBud uxTHépHAA Oyarar xucobaair ma-
SUMHAJADUHUHT HMKOHHATIADH IBTHOOPra OJHHHUIIH Kepak. Xo-
BUPTH 3aMOH XHcobJall MaluMHajJapd HHGDOPMALMSIHH TacBHpJAUI
WCYJINTa Kypa HKKH cHHbra OyiauHanu:

Anasorau €xku MopmeanoBud xucoGaam MammHanapu. by wma-
mmHanapia uHpopMalHd Y3JYKCH3 paBUla yarapamurad (GpH3HK
MHUKAODPAAD (YMSHKHHHT Y3YHJHUTH, BaJHHHT afimaHuin Gypuarw,
BAeKTD TOKHHHHT KyBBaTH, Ky4JaHHIIM Ba X. K.) épiammuia Ttac-
mupnanaad. bynapna, onartaa OuUpoH ¢u3nk xapaéH €praMmuiaa y
#xu 6y MaTeMaTHK MacajJaHd Mojeasaaiau. Bynwmaii mammunara xo-
BHpraya KeHr TapKaaras JorapudMuk JuHelika mucoa 6§maa oaanu.

HrrtudokuMusia aHaJoru  MallMHajapjiaH I[JaHHMeTpJap,
#uTerpadap, rapMoOHHK Ba JuddepeHnHas anaausaTopsap, ajek-
“rpO- Ba THAPO-aHAMM3ATOpJAAp HULIATHIaAH. AHajJoraM MaliHHa-
JIADHHHT AHHMKJUTH ojaTia KaTra Oyamaiiau Ba ynaap TOp cHHO-
.Aary Maxcyc MacasaJiapEM euull Y4yH M{yJKajjasajau.

Pakaman xuco6aam mammuanapu. bynapna undopmanus 6u-
@op (GHU3MK MHUKAOPHUHI JUCKpPeT KuiimMaTaapu €épaamMuia TacBHp-
Javaan Ba 6y maluiuHasap OUpOD CAHOK cHcTeMacu (UKKWJIUK, y4-
SIUK, VHJIMK Ba X¥. K.) Jla TacBEDJAHraH COHJAp yCTHAA aMajuiap
Haxapaay;, xucod HaTHKacH fAHAa OHpPOp CAHOK cucreMacHpa €3u-
Japu. XHCOOHUHT AHUKJAHIH MalldHa CY3H paspsiJlapHHHUHET MHK-
mopura Ooraug. Tapuxaa OMPHHUM pakKaMmJau xHcoOJjall BOCHTacu
@AJIUA 9YTAUD.

DHr comja paxamuau xucobsall MallMHajJapura xucobnall xa-
waédu Ky OnnaH GolIKapHJAaAMraH MallHHaJap — apHdmoMerp,
WIABHIWIM SPHM aBTOMAaT Ba aBTOMAaT MallHHaJap KHDPalH. by
3

www.ziyouz.com kutubxonasi



MaluMHajap AacrTial SJAeKTPOMEXaHHMK 3SJeMeHTJaplAa KypHITaw
6yiica, CYHITH BaKTAa yJaap 3JeKTPOH 3jeMeHTJapAa KyPHIMOKAa.
by Mammnnanapna apudmeruk amannap Hucbartam te3 6axapHiH-
Mra KapamaciaHl, xucobaaul xapa€Hu MeXaHHK MNpHHIMIra acoc-
JaHranu cababau xucobuaain Te3qHrH yHYa Karra 6yamangn. Ily-
HMHIJACK, TYpPJH XHJ CTaTHCTHK, OyXraarepiuk Ba MoJHusi-6ank
XUCOBJAULIAPH YUYH XUCOB-QHAAUTUK MOUUHAAGPU WULIATHJIANRH.
Dynpali maluuHajnap y3ufa AOUMHH KOHIAWITHPHITAH MabJayMOT-
Jlap OpKaJad xHcoOsnallJapHH aBTOMAaTHK paBHLIAa Oaxapaid.

XO03Upru BaKTAa KEHT KyaJaHHJaJHraH pakaMid Xucobaall
MauyHajgapu — 6y yHuBepcasa 3JeKTPOH-xucoOJall MaluhHaJapH
(xuckaua DXM)aup. By mammsajapaa xucobaall apaéuu Ooil-
KapHll mporpamMmach €paaMHga aBTOMATHK paBHINAA OJHO OOpH-
ganu. dXM Jsap MHCOHHMHI HAMHH daonusATHAard kKarra MexHat
Tanad KUJajuraH xapaéHJapHU aBTOMATJAAUITHPHIIHHHET 3HT My-
KaMMaJjJ HaMmyHacHaup. XM rtypam apudMeTHK Ba MaHTHKHHT
aMaJlJIlapHH KaTTa Te3JHKJa Ba KaTTa aHUKJuKAa Oaxkapand. [lpo-
rpaMMagaliTHpPHII Ba aBTOMAaTJalITHpHII yuyH Oy MaluMpanapia
KaTTa HMKOHUSTJAD MaBXyja OYand, gacTaabkKH MabayMOTJapHH,
gporpamMmaJapHi, OpajJHK Ba OXHPrH HaTHXaJapHH cakJall y4yyH
KaTTa XaXXMJarv XOoTHpa KypHJAMaJapH MaBXyAIHp.

3XM JlapHUHI PHBOXKJAHHUIIN 2JEKTPOH TEXHHKAaCHHHMHT MyBad-
daxustaapun OunaH wamGapuac OGornugaup. bBupurun XM aap
3JIEKTPOH JaMmanap épravmuia Kypuiarag 6yaub, ymaap Oupuuug
aBjoj xucobJall MallnHagapy JeHnjain.

Pagnos/ieKTPOHUKAHUHT PHBOXKJIAHMINKY TyhaHJan acocaH sIpUM
YTKa3ruuMK BJeMeHTJap (TPaH3HCTOP/AAD)AAaH KYypHATraH HKKHHYH
aenoj xucobaaul MamiMHajgapu OyHEAra kenu6, ynap OHPHHYH aB-
JIOA MallHHaJapHiaH Xap TOMOHJaMma YCTYHAHpP. YUHHUH aBJOK
MalllHHaJapyu aca HHTETpaJ cxeManaapia KypuaraH 6yaub, 6yHrai
MalidHalapHUHr Xap Oup Monynu YHJAa®G TpausHucropJapiaHn Hubo-
paToup. YJIapHUHT KYPHJAHUI TeXHOJOTHSCH aBBaJrdjapHiaH KaT-
Ta dapyg KHIaAH.

Dy XM jaap nporpaMMmazaH Hporpammara yTHUI JKapaéHUHH
ONepanyon cucreMa €paamHia, HHCOHHHET HIITHPOKHCHS, Y3JIyKCH3
paBumza 6axapa oJaaunap.

Typrunun aBnon DXM napu KarTa HHTErpaj cxeMmajapHH KyJa-
JaHuuIMra acocjaurad, 6y cxemanap OuTTa MaccuBia SpUM YTKa3-
HYJH MaTepHaJiaH Kypuarad yuaab ajekTp 3aHmupaap Gup-
JamMacy KypuHuamnza Oynrad Ba HukH Oopsanuumiap Ounan
GupaalUTHpUJATaH fAroHa (QyHKUHOHAJ OJOKAHP. YJAapHUHT XHCOO-
Jaul Tesqurd OHp cexkyHpia Oup Heua YH MHJIHCH aMaJqanaap Oa-
JKAPUIHIIATA MyIXKaaaauratl.

Bewnnun aBaojx keaaxak DXM napu onTHK-3JEKTPOH 3/J€MEHT-
Japra acocjaHrad Oyiu6, yJapHuUHr XucoOJall Te3jHrd OHp ce=
KyHana OHp MH/IMapArada amaJdiap Oaxapdauluura MyJsKal-
JIaHa JH.

I0xopuna TabKUAJAHTaHHLEK, MaTeMaTHKJIap uxTuépuaara GyH-
Jail xucobjalr MaligHaJapH eYMJHIUH kKepak OyiaraH Mmacananap
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cnﬂ(pHHH Ba yNapHH €UHII YIyH XHCOGJAll MeTOAJNapPHHH TaHIall-
HU TaKe30 HTajiH. Ma’bJIYMKI/I pagamiy xucobsal MallHHAJADH
apupMeTHK Ba MAaHTHKME amajnapu Oaxapanu. emak, xap Oup
MaTEeMaTHK MacajaBd edull YYyH IIYHIAH MeTOJ TaHJaliiMu3
Kepakky, y Oepuiaral macanaHu 6u3 sra Oyaran Mamnna 6axapa
OJaUraH aMajljap KeTMa-KeTJuTHra KeJTHpPCcHH. Dynmnam rTamxka-
PY, MALIMHAHUHT TE3JUI'H Ba XOTHPACHHHHT CHFHMUra Kapab, amall-
Ja OaxapUAumM MYMKHH Oyaras xucobiaalliap XaKMHHH ~ XaM
AHUKJAINl MYMKHMH. XHcoGjall MaluMHACH KaHYaJuK MYKAMMAaJ
GYsica, y IyHUaJukK Mypakka® MacaJaHH €UHIUra HMKOH OepajH.
Wlynan xam tabkuanab yruiml kepakky, DXM JapHHUHT TapagKuéTw
funan xucolbaanl MaTeMATHKACH KYAA TE3 PUBOXKJIAHMOKAA. YHHHI
SHrY G6YJauMJIapH, Macaniad, VAHHIAD HasapusIcH, OMMaBHA XH3MAT
H&3APUSCH, KOMOMHATOPHKA, MAHTHKHA (QYHKIHSJADHU MHHAMAJ~
JAIUTHPHIITa [JOHP XHCOOJall MeTOMJApH BYXKyAra Keimokiaa. by-

~J#1ap sca ¥3 HaBOaTHia AHaga MyKaMMa/upox XHcoOnall Malinua-

JIapUHH JIORHXAAIl yUyH XH3MAT KH/IalH.

Macanann 2XM napza eYHIIHHHT ysura xoc Towomapn 6op
Ilynuwr yuyn yaapra 6up o3 Tyxramub yramus. Xap Onp xucoG-
nal MM TyXTa ITaHIA I THPHITHA tanab KUIaJd, S'’bHH XHCOO-
Jianl Kapa@HUHUHT ITYHJIAR CXeMaCHHH TY3HLI KEepaKKH{, Y opajuk-
JaTH Ba OXMPrU HaTHKAJaDHH HA30paT KUJAHI YYYH UMKOH GepCiH.
Agc xospa Ttypam xarodapra AYa KVAMIMIIE MYMEHH, XO3UDIH
BXM nap coarura yu wmuanauapnnad aman Gaxapasm Ba Oy
xucobaaniap aBTOMATHK PAaBHILLA, XHCOOJJOBYHHMHI HIITHPOKUCUS
faxkapunais.

I yHUHT yUyH xaM XHCOOJIOBUH XHCOoBaAll MalIWHACHHEHT 6ap-
ya HIIUHA WIyEAaf OJaHJAIITHPUIUE KEePaKKH, MacaJaHd eqUIn
Kapaéuuga yupaifizura xap 6Hp Maxcyc xo/aapra MamliHHa bHTH-
Hop OGepajpuran GyncuH. Y KepakKJH aJATOPUTMHMHI OaKapHANHIIHHE
TADMUHJAINKE KepaK, S'BHH MacaJaHH e4HINHWHT NDOrpaMMackHu
TYSHIIM Kepak. XaTTO B5JAeMeHTap aMajjapHH Kalich Taptulia
BaxapuaulIM KaTTa axaMusTra sra. ByHra usox Gepn® yramus.
Xucobam Kapaéunuga, oxatha, AXJAUTIAAL aMatn OGakapuaaiH,
OyHUHT HaTH:KACHAA XHco6Jall XaTOCH ByXKyAara Keaaad. Pagaman
xucoOsalul MallHHAaJfapuia, yMyMaH afrtrania, Kypaltupum Ba 0y-
JIHII aMajuraph ¢bakaT onuHraH HAaTHXKAHUHT SXJHTI2HHLIE OUIaH
Gupra ypudau 6yaaau. Wyaunr yuyn xawm, acaugarn x-y xbmafi-
TUpUIN Ba X/y OYAMII aMa/napH <«NCeBAOKYRalTHpULI» X ¥y Ba
«ceBaobymily  x @y amaau Omjad  anMawltHpuiany. bydpaf
«HCEBOAMANADY YUYH aCCOUHATHBINK Ba JucTpuGyTHBIKK KO-
HyHIapH GaxkapuaMaiig.

MacaJan, Beprysajgan KefiHH yu XOHA aHHKJHUKAA XucOOsiafnu-
ran Gyscax, (0,642--0,439): 0,275=0,297 6§y5iud, my uian Gupra
0,642 +0,275-+0,43C©),275=0,298 6yJIaILH S'BHH XA4p XM/ HATHIK 8-
ra sra 6ygamus.

DXM JapHEHT Mypakkab MacaJajJapHid eudlra K/ 2 HUTH I
ANTOPHTMJIAPHHET TYPFYHJHTHHM Tanal guxaiu. Byumuur mabHoch
wyHpad uboparky, ojatia OHPOp HaTHXKAHH OJMUII YYyH Kypca-

10

www.ziyouz.com kutubxonasi




THATAH MeToj OuaH KeTMa-KeT XucofualliapHu GaXkapHil KepaKy
arap aHMK/JIHKHH OpPTTHPcak, 6y xHucobJjamap KeTMa-KeTJUrH sHas
Ia Karrajallafd. XucoOnalHUHT O6uUpop KagaMujaa HyJ KYAHJIraH
XaTo ‘KeHWHTH KajgaMiapia XaMm §3 TabCHPHHH KypcaTalu. By
Ta’bCHDP TYPJH QJTOPHTM YYYH TypJHUALHD.

Arap xucoGnamnuHr factiabru KagamJaapuia hya Ky#duiaram
XaTo, KeHUHIH Kajaamjapna. Xucobjaumr aHuK OaXapHJaraspa opt-
Maca €xkHu xeu Oyamarasma 6up xua taptubga Oyiaca, y XoJga XH-
cobaam ajroputmu dacraabkuy xaroea Hucbaraw TYPFryw AelniIa-
Ju. Arapma KajnaMmpaaH Kajgamra yrrasia xato optHb6 6opca, ¥
BaKT/la aAe0puUrm HOTYpryn nefimnand. Macanan, xucobaall Ky-
fiunaru

Yatr=—10y,+2y,1 (=1, 2, . . ) @

pekyppeHT opmysa €piamuia OJHS 6opHchHH $apaz  KWIalaux,
V,—1 XucodjaHadTranna € xarora ysa Kyhuiran O6yaud (6y Axadr-
Jam xucoSuman OV MYyMKHH), Y, aHug tonuaran Oyacun. Ke-
#uarn xucobsalwiap aHudK oaubd opuirad ned ¢apas KHICaK, & xa-
TOHHHT TABCUPH HATHXKACHIA V,+q 2: XaT0 OWMaH, Y,4s — 20 XxaTo
Sunad, Y.+, 3ca 204s xaro Cwaad aHuUxJaHaOu Ba OYHIAH KeAmuras
Kajamsaapia xato 1e3 ycud Gopanu. Jemak, (2) dopmyna Cuian
6Ynanurad Xuco3mam KapadHH HOTYPFYH 2Kad, Oynia# ¢dopmyna Ou-
JlaH xucoOnanl KaTbuiH MaH KHJIUHALH.

TypryH 6yamaran anropurmra onaub KedajuraH xucobaam me-
TOAJIAPY MAacajiaHH TAKPUOUHA euuml Y4YyH SPOKCH3RUpP. XO3UPTH
BaKTHa, Xucobsall MeTOHJapH Ba aJTOPUTMJAPUHHHT TYpJH Xa-
ToJiapra, Wy XKymJjanaH, SIXJUTJAUr XaTocura HHcOaTaH TypryH-
JIUTUHH TEKWHPHL XHcoOusall MaTeMaTHKACHHHUHT MYXUM HyHa-
S qmingapunan upn 6yaub xoaau. Mrkununmpad, dXMiapna eun-
Jialural MacaJjaJJapHUHT aJrOpHTMJApH LIyHAa# OHp KUHCAH Ba
AIMKJIHK XKapaéHJapHUHT KeTMa-KeTJUTH LIAKAuAa E3HAHIIN  Ke-
PaKKH, YHJIAa HATHXXa COJJIapoK AaJrOPHTMHH KYyI MapTa KYyJJall
Ayan 6unaH xocus OYJCHH. '

Xap Oup KOHKpeT MallHHA THJAHAA NporpamMma  Ty3HII Kyaa
Kyn mexHar Tanab xuaaau. [HysruHr yuyH Xam ojam OHJIaH KOH-
KpeT MallliHa ypracHia BocUTaud BasudacuHy OaxkapaquraH THJI-
Jap spaTHIl KaTTa axaMusTt Kac6 sraiu. Dy rtuanapira ésuiarad-
nporpaMMajiapHi Maxcyc nporpaMMa-TpaHCaAATopJiap KOHKDeT Ma-
IiFHa THJAWra YTKasaiyu. XO3UPTH BaKTAd KeHI TapkaaraH THAJap
anron, ¢oprpal, kKoboa xucobnraHamu. by wmacasanap Oujpan XH-
cofialll MaTeMaTHKACHHUHT Maxcyc OYJIHMH — MporpaMmasall Ha-
3apUsICH UIYFYJJIaHa IH.

Y6y xuTo6 acocaH xHcoOjail MaTeMaTUKACHUHHUHT xncodnam
MeTojapu GynuMmura Ou MarepuannapHu ¥3 wuura onaau. Kartob
VHUBEpPCHTETJAp YUYyH MYy/iKaanaHral «Xucobaamr Merojdapu»
HporpaMMacura MoC Kedain. YHAaH xucobjall MareMaTHKacH HX-
THcocH OVinua TabauM ojaétran Gomika oJauil YKYB OPT/1apHHHHE
CTyZEeHTNapH XaM ho#anaHuiaapy MyMKHH.

KutoGuuur 1-606upa xucobsmall XaToCHHH 0axoJsall MacaJaci

1t

www.ziyouz.com kutubxonasi



Kapanand. 2-606 -anrefpauk Ba TpAaHCUEHACHT TEHIVIamMaJap XaMmaa
yJaapHH euniura Garuiljgadrad. 3- sa 4- 6o6Japaa yus3HKAH ajrebpa
MacaJjajapd 4u3uKaAN ajJrebpank TeHIViaMadap CHCTEMACHHH €uyull
Ba XOC COH XaMJa XOC BeKTOpPJAapHM TOMHIN Kapaaand, 5- 6o6aa
MHTEpHoJsIYAJall MacagaacH, 6- 6061a (YHKUASAAPHUHT Xap XM
SAKHHJAIHILIApH: YpTa KBAaAPATHK, TEKHC SKUHJAUIRII Ba Clial#
¢yurnuanap OHIAH SKHHAAWIHID MacaJjajapd Kapajaznu. Hu-
x0:T, 7- 006 Takpubuil HHTErpajJall Macajacura GarHULIaHTaH.
Kutobaa keaTHpuaray MeToANap KaTbHH acocaaHrad xojiga 6Oe-
puarag 6yjub, yJNapHHHT FOSJIADH COAA3 MHUCOJMIAPLA TYUIyHTH-
pusaji.
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1-B O B. MACAJIAJIAPHU COHJIM EYMIIJATH
HATU)XKAHUHT XATOCH

1- §. XATOJIAP MAHBAHU

Kynuraya mMateMaTHK macajajapHu COHJM euHullia 0643 JOUMO
aHHK euypMra sra 6ysa osmacpad, Gajkuy ednMHH y €ku Oy Aapa-
JKaJaTH aHUKJIMKAa Tomamus. JleMak, aHUK eunM OuaaH TaxpuOHit
€UNM OpacHIarH XaTOJNHK KaHnall KMinb xeand KoJalH [eraH ca-
BOJ Tyruaulum Ttabuuiinup. By casoJara xaBoO Oepuil ydyH Xaro-
JAHKJIAPHUHT Xocua O6yJui cabalJapHHy YPranuil JIO3HM.

1. MaTtemartiKkazsa Ta6Har XOZUCAJAPHHHHI MHKAOPHH HHCOATH
y éxku Oy (yukuusaapHd O6up-6upsaapu Ousaan OGorNalurad TEHr-
Jamajnap épaaMmujia TacBupJsaHagd Ba Oy (QYHKUHANapPHHHT OHD
KUCMH MabiayMm Oyaub (dacTaabru mawsaymoTiap), GOUIKaNapUHK
TONHUITA TYFPH Keaand. Ta6HUAKH, TONUJAMIIN KepakK OyJran MHK-
JopJap (MacajaHHHT €UHMH) AacTialKH MabJAyMOTIapHUHT QYyHK-
uusick Oysann. Kepakau eudMHu axpartub OJHUI YU4yH AACT/ia0OKH
MabJyMOTJapra KOHKper Kuiimarsaap Gepuin kepak. Dy Aactiabxu
MabJyMOTJap, OfAaTAa, Ta)KpubajaH osHHAZH (MacanaH, EpPYFRIHK
Tesaurd, [lnank jgoumuficy, ABOraapo COHH Ba X. K.) €KH 6oIKa
GUPOp MacaJaHd euHIUJaH XOocHa 6yaadu. Xap HKKajda X0J4a XaM
6u3 mactiabki MabJAyMOTJapHHHI aHHK KuliMaTura smac, 6Gagku
VHHHT Tagkpubuii kuiimarura sra Oyaamus. HlyHuHr yuyH arap
JacTaa0Kd MabJyMOTAAPHUHT Xap Oup KHAMATH yUyH TeHIJama-
HH adnK edyraHuMu3ga xaM, Gapu O6up (mactiaabku MabjayMmoTaap-
nard xufMariap takpuOuii G6Y/raHgHTH yuyH) TakpuOHH HaTHXKa-
ra sra 6yJaMHu3 Ba HATHXKAHUHF aHUKJIHTH JacTJabKH MablyMOT-
JIADHUHT aHHKJUTHra 60oFAHK Oyaald.

Anng euuM OusaH TagKpubUi euuM opacuparu Qapk xaro ne-
finnanu. Jlactnabku MabiyMOTIaDHAHT HOAHHKJUIH HaTHXKaCHAA
xocua 6yaran xato dfxoruamac xaro pefinnaau. by xato macana-
VM edaéTraH MaTeMaTHkka Ooraug OyaMacinas, yHra Oepunarad
MabJyMOTJAAPHHHT aHHKJHrMra OoFMuKAHMp. JIeKHH MaTeMaTHK
nactinabry MabAyMOTJAap XAaTOCHHHHT KaTTaJUIMHH OHJIUIIH  Ba
wyHra Kapa® HAaTHXAHHHT HYKOTWJAMAac XaToCuHd OaxoJsald Ke-
pak. Arap jgacrnaGke MabJIyMOTJADHHHT AHHKJUTH Katra OYama-
ca, aHWKJHTH XyJda KaTTa Oyarag METOAHH KyJaJaml YpUHCH3ILHUP.
UyHKH aHHKJHIA KaTrTa OfJarad MeTod Kyl MexHaTHH (xucobaaul-
HH) Tagal KHJIaldd, JeKHH HATHUXKAHMHT XaTocu Oapu Oup AYKOTHJI-
Mac XaToiaH KaMm 6ysamaian.

2. Babsu mareMaTHk udomasap TabuaT XOAUCACHHUHT O3MHU-
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KYIIMH HAeaNNallTHPUIral Moaeauud tacsupaainu. llyuuur yuyu
TabHaT XOAMCAJADHHUHT aHUK MarteMaTuk udopacadn (popMmyJa-
CHHH, TEHIJlaMacHHu) Oepul Oyamaiijn, GYHAHI HATHIKACHIA XATO
keaun6 uukann. Exu Oupop Macana auuk maTeMaTHK (opmana
€suaran Oy/aca Ba yHM WY KYpHHHIILLA €4HIN MYMKHH OyaMaca,
Oynnail xosnna Oy Macana yHra gKHHDPOK Ba eudlll MyMKHH OVaran
Macajara aJMalUTHPHJIHIIH Kepak. DyHuHr Hatw»Kacuaa KeJud
YUKAAHTaH XaTo MeTed xarocu pefmnany. :

3. Bus noumo m, e, In2 Ba wyHra yxwam HppanuoHaa coHjaap-
HUHI TaKPUHOHA KHHMaTaapHHA Odamu3, OyHlad TamikapH, XucoG-
JAH Xkapaénuja opadHK HaTHXanapia Kyl XOilaJd COHJaap XOCHJ
Gysrapuu, Oynapul axjauTaab ogulira T§rpu Kedaaad. SIbHH Macaja-
Japud eyulixa XHcoOJallHKW aHMK OJMG GOPMATaHJWIHMH3 HATH-
wacHja xaMm xarora #ya gysMmus, 6y xaro xucobiaus xarocu Aeiin-
MERIVE

Hlynpad kuaub, THaux xaTo 10OKOpHAA afiTuiran HYKOTHAMAC
XaTO, METOJ XaTOCH Ba XHCOOGJAll XaTOJNAPHHUHT HHFHHANCHAAH
nboparaup. Pasluianrku, 6HPOp . KOHKPET MacajlaHH evyadrranjia
KOpUAA aHTHJAraH XAaTOJApPHUHT afipHMJIapH KATHAIWIMACAHCH EKH
YHUHT  TabLCHPH Aeapan OyaMacadrH MyMkKHuH, JlekuH, ymyMad
oJraifa xara TEANK aHaan3 KHAMOHIOH YY4YH Oy XaTOJapHHHD
xaMmacu xucobra ONMHHUUIH Kepak.

IOxopuna xeatupuiral TabpuAapHH TYIAPOK TYWIYHTHPUIN
Y4YH KYHHJarH MHCOJHH KapaHJuxk.

Mucoa Eu Tomonzapu a ra pa ynap opacuparu Oypuak « ra TeHr O§araH
Teur éuan ABC yuGypuak Ounan YHHHT acOCHHH juameTp e oaub uu3HAraH
ApUM JI0upajal TawWKKl Tonran qurypasunr wo3u S HU XuMcobriaHr, @ Ba o yavau
HATHIKACKAA TONMIIAaH e OJHHr,

1- yuamapan Qoifaranud, KyHyaaruHy X0CHJI KUJIAMU3:

B T
=5 ts ne-+ 2( —cos::.)]

.
)

Arap a* pa o* Oajal MOC pasuiuja @ Ra o JapHUHL YJa4am HATHXACHAR TO~
nuiarad KuiMarrapuHu GeJrunad oncak, y X0ana

e

S% = 5 sina* E(l — cosa*)]

6fnazn. Bywgan #yKornimac xato py =S — S*
Keaut uuraau. Arap KyIuMu3ja TPUTOHOMETDPHK
¢yukumsaap kaisatn 6yamaca, O6us Oy dop-
MyJfand Kafsaacu3 xuco6aaml MyMxkuHH Oyaramn

Gom a ;
. n #9k 41
a*2 TR
- VR el
$775 [2( D e {1yt
k==0
I . w0k
Y gyt e
+ 72« (=0 ey J
A k=1
dopMyna  Guian  anMamTvpamus.  Hartmras?
1-un3ma, py =S5* ——S Meron xarocu Keau® umrapi, Arap
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6u3 6y epaa sina* Ba cosa* uuur Teilgop xaropuiarn EHHIMACHHUHE YEKIN
HUFMHIMCHEY 3Mac, 6alKH Y3JIYKCH3 KacpJiapjark EfuIMacHHURT 71- TapTHOMH Moe
KaCpHHH OJraHMWMH3Za MeTOJ xartocu Oowmxaua Oyrap .

S uyu xucobnampga = Hu Ta puOMH Kuiivaty GHJaH anMamITHPHII Ba OpaivK-

. .
Jard HaTH¥anapHH AXJWTiAawWra ty¥rpu Kenagu. Hartiwana 6us S ypuura S ra sra

~

6ynamus, wy Onjan Oupra py= S — S8 xucobaam xatocH kemnG uurain. Jlee

Max, TYMMK xato: p= S — S #¥xoruamac xaro, MeToX XaTock Ba XHcoOnam Xxa-
TOCHHUHT HHFHHIWCHIA TEHTAup:

P =p1+ p2 + p3 (L1)

Onatnaa, I0KOPUAA KEJNTHDHAraH XaroJapHHHr HUIOPAarapud  HOMabJyM, UIYHHHL
yuyH xaM Ou3 Oy xaroJapHu abcoaioT Kuiimarsapn OuaaH OJMIIKMH3 Kepak:

=S —S*, py=[S* =3, o3 =|S—5, o =S =]
Oy xoaza 6u3 (1. 1) renraux ypuuaa KyHwugarura sra O§aamus:
p <t patpa

Dy Mucoaaa m HW erapsanua Karra KuauG oaud, MeTold XaTOCHHH
erapanua KHUYUK KMJAKO OJHMII MYMKHH. T COHHHHHT TakpHOnil Kuf-
MaTHHH KaTTa aHUKJAUK Oujad oaub Ba xHCOOJalIHH XaM KaTTa
auuKANK 6unad 6axapub xucob/all XaTOCHHH XaM KaMaHTHpHILHU-
MH3 MYMKUH. JiekuH HYKOTHJIMAc XaTOHH KaMaHTHpHLI OH3HHHT
YXTHEPUME3AA dMac. DyHUHr yuyH a Ba ¢ JapHu KaiTajad Karra-
POK aHHKJUK OuJaH yJjaualira TYFpH KesalH.

Arap 6u3ra a Ba ¢ JapHH yJA4Yallgard XaTOJapHHHT KaTTaJdK-
Jiapu Gepuaran 6y/ca, 6u3 6y XaTOHHHI HATHIKara Kauya/uK Tab-
cupHu GOPAUTUHH KypcaTa OJaMus.

2-§. XUCOBJAIN XATOCH. TYPFYHJUK XAKHIA TYHIYHYA

Macananu kyaga €ku xucoOmall MaluHachuia euaérrania Gu3
fapua XaKWKHiIl COHsap OHJAH HII KypMacAaH, COHJADHHHI Mah-
JIYM AYCKpeT TynaaMM OuJaH HII KYpaMu3KH, y €ku Oy caHok CHC-
TeMacua -MabAyM MHKAOpJAArd XoHaJap OHJAAH OJHHIAH COHJAp
wy tymsaMaa éragu. by rtynaam

i(al(]” + a2qn—1 _l_ cte _l— C)Cmqn””H—l) (2 1)
RVPHHMIIZACK corlapiaH uéopat Oyaub, 6y eplla Havypaa COH ¢ —
CAHOK CHCTEMACHHMHI acOCHIMp; o, Oy, ... , %, — (yTYH COHJap

oyaud, O« o; << g — 1 wapTan KanoarsnautHpand;, m — Oy Tynaam-
JIArH COHJIAD XOHACHHMHT MUKJIOpH, OYTYH 7 cOH 3ca |n|<in, wapr-
HH KagoaTJauTHpajR. K¥ama Xucobaaérranja, acccaH, YHAHK CaHOK
cucreMacH (¢==10) 6unan uw Kypunaau. Kyn IXM Japna sca ux-
KHJIHK caHOK cHcTemacH (g ==2) Ba afipuMmJapd yuyH Y4YJHK CAHOK
cHucTeMacH (g == 3) HULIATHARJH.

OXM japHunr KYnupadrd WyHA2H TYy3wiraHki, yaapila ¢ ==2,
m =235, ny=063 éku g™ e 2-% = 3.10-1, 2% 4 2% » 3,5.10"?
6yaaiu,
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Onataa, apudmernk amannapHu GaxapaéTraHfa Kyn XOHAaJdH
COHJIap xocua Ofsaau (MacanaH, KynaHTHPHIIAA XOHAJAPHHHT CO-
HM HMKKWJIaHald, OY/MIIIa 3Ca XOHAJADHUHT COHH HHXOSTAA KaT-
Tasamul Kerulld xaMm MyMKuH). Hartukana xocus 6yaran coH
Kapasaétran TymiIaMAaH uYuKUO KETMAac/JHIH Y4yH m-XOHAacHra-
ya AXJNUTAaHalH, s'bHU WYy TYyIMaMaarg GOlIKa COH OHJaH aJaMall-
TUPUJNAAH, TaOHHAKHM SXJMTIAHAAUTaH COH YHra SHT SIKUH COH
CunaH anMaliTHPUJHINH, SBHH AXJIHTIAUl XAaTOCH SHT KHUHK OF«
JIMUIN Kepak. By kyfuaarnua 6axapusaai.

XucobJaam HaTHXKacHIa '

i(%(]n + a2qn—1 _I__ .. + amqn—m+l+am+lqn—nz) (22)

coH Xocua 6Yicun. ¥ Xoaga, arap %m41 -+ tmiag i, .. <-f12—q6}7.n-? .
ca, (2.2) counn (2.1)con Gunan aiMalUTHPAMHS, arapia i1 - %mta
Kgt+.. .>~;— g 6Vyaca, (2.2) counu '

+ [oyg" +ong™ 1 . L (2 - 1)gmm ] (2.3)

ra ajMamTHpaMus. SHAA mMy6Xand Xod
1
Upp1+ Opaog . L = 59

xoaau. By xonma (2.2) conun Gus myHAall aJMAalITHPaMH3KH, KeluH-
i amannapuu Gaxkapuml Kysai O0yicud. Afipnv XM nap wmywupait
Kypuaranku, my6xamu xonna (2.2) connun (2.3) conra anmamrupaiy.
Kyuana xucobnaérrania KefiuHru amanapHH OaXKapHl KyJai 63yJHiy
YuyH myOxanu X0a4a xyQT paxaM KowlacH MUuaTUAand. Dy Kouja
Ky#iuparuaan uCoparaup. Arap o, XKyt OYaca, Haruxa (2.1) ra
aJMalUTHPHJIaJd Ba o, ToK OYsca, HatHxKa (2.3) ra ajMallTHPUIALH.
Arap 613 Xy(]T pakam KoumacHuu Ky.anab 5,780475 couunH KeTma-
KeT AxJurjacak, xyhuaaru 5,78048; 5,7805; 5,780; 5,78; 5,8; 6 cou-
Jap; Kenub uHKajau.

Kynunua GHpop HATHXKAHU OJNHII YYyH GepHJraH MeToija Kyp-
caTMarag GMp KaTop aMaJJiapHu GaXkapuura TYFpPH kKejaju. Arap
HATHXXAHH KAaTTa auMKJAMK OujaH Tonmu Tanab kKuaunca, 6y KaTop
siHaja y3aiub ketaj.

3-§. MYKOTHJIMAC XATO

AGcoaior Ba uuc6uil xaroaap. Huwonuau paxamaap sa Takpu-
6uil connapuu ésuw raprubu. Arap a — GHPOP MUKIOPHHHT aHHK
Kufimata 6yaub, a* yHHHr MabayM Takpubuil xuiiMmata Gysca, y
BaKTAa Takpubuil a* coHHMHT abcoitor xarocy de6 Aa*=|a—a*|
ra afitunaang. AGCOMIOT XaTO COHHUHT AHUKJUCHMHH TaBCH(JIOBYH
Benrusapuaal O6upuanp. AGcoator xato dakar Hazapuil axaMHATra
Brajlup, YyHKH OM3 KYNHMHYA o HUHC aHUK KUAMAaTHHH OuamaiiMus,
MYHHHT yu9yH Ao™ Hu xaMm OunMaimu3. Jlekun 6u3 aGco/OT XaTo-
HUHT §3rapuill yerapajlapyHd KypcaTHINEMH3 MyMKHH. DBy uerapa-
Jap TagpuOH a* COHHH TONAII ycyaum OuJaH aHHKJaHajzd., Ma-
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casiad, Ou3 VYuvaliHu OJAMA uusruy OujaH Oaxapcdk, abcoaor
xato 0,5 MM JaH opTMaiigy, arapjia IWITaHT€HUHPKY/b OujaaH 6a-
:kapran Gyscak, a6comtor xarto 0,1 mm paH oprmafimu. HMppanuno-
HaJ COHHH paluoOHaJ COH Ouaau aJMalUTHpU/JTAHda XaM 6u3 aob-
COMIOT XaToHUW Gaxonaf osuimMu3 MyMKuH. fllynunr yuyH Ousra
HOMaBjJyM Oyarad aGcosioT XaTO YPHHMIra fHMH TYUIYHYa KHpHTaA-
MH3. '

AbGcosmor XartofaH KMYMK OVjimaran Xap kaHaah coHra Ttagpubuit
a* conuuar ausmum abcoswm xamocu A(@*) ne6 ahtwiagu. By
Taspudaan |@ — a*| << A(a¥), Oynpan sca a* — Ala¥) < a <a*+
+ A(a*) kemub uukagu. By sca kuckaua ¢ =a* + A(a*) kabu &su-
Jaau.

MU CO N ® COHHHU anMaiuTHpazurad takpuOHii =* = 3,14 COHHUHI' JUMHT
a0CoJIOT XaTOCH TOMHACHH,

Mabsavuxu, 3,14 <w <315, wmyHHHr yuyH XaM [n— =¥ < 00!, demax,
A(mn*) =001 ne6 onrmuumMu3 MyMKuH, Arap 3,14 < 7w < 3,142 TeHrcH3nuKJapHK
Hazapra 0Jicak, y BaxTaa On3 sxwmupog 6axo A(n*) = 0002 ra sra 6¥aamus. Jiu-
MHT ajcomot xato A(a*) cudarnla |a— a*| < A(a*) HU KadoaTJaHTHpaJurat
Xap kaHma# cOoHHM OJUW MYMKUH. DyHnait counap uvekcus kyn. lLynuar yuys
XaM, MaHTH:au, GyJaap OpacHAaH KMUUTKHM TAHAZD OMRWII MabKYJIAUP.

AGconoT XaT0 Ba JUMHT abCOJIOT XaTO XHCOOJAll AHHKJIHTHHE
Gaxosialll yuyH erapip 3Mac. MacajaH, HKKHTA Y3YHJAUK Ya4aH-
rauga [;=>500,2. cm=*=0,I cMm Ba 12—108 cM=0,1 cM Hartuxagaap
xocua 6yscuH, 6y epla xap HKKajJacuia JUMHT abCoJ0T XaToJap
Oup xua 6yAMLIMAAH KaTbu Hasap OHPHHYW YJa4Yall HMKKHHUHCHTA
HucGataH anya apugadp. LIyHHHT YYYH XaM AaHHKJHKHH SIXIIHPOK
faxonaliiuran SIHTH TYIIYHYa — HUCOHA XATO TYIIYHYACHHH KUpH-
TAMH3. ‘

AGcomoT XaTOHHHI TakpuCufi MHUKAOPHHUHT afcoMIOT KHAMATHr2
uucOary TaKpuOuil COMHMHr HucOul xamocn Sa* ped aftuianyu;

Aa*

Gl
Xy mynra yxmwam 2usmum Hucbulk xamo 3(a*) TylWIyHYacH KH-
pUTHIALH; ‘

aa* =3

A(a®)
¥

8(a*) = .
By epnan A(a*) = |a*[3(a) xennd unxanu.
Jlumur HHcOui xaro €piamufa aHuK @ COH Kyfumaruua éswiaius

a = a*(1+3(a*)).

Bynnan keliun 6u3 JUMUT aOCOJNIOT XaTO Ba JHUMHT HUCOUH XaTOHH
KHCKaua abco/oT Ba HHCOMHA xaTo nefiMua. ABCon0T XaTo HCMJIA
Mugaop 6yau6, HHCOME XaTo HcMcu3 Mukzopaup. Hucbuii xaro
omarna npoueHt (%) Ba mpomuaas (% ) ngapma ésunanu. (bBup
NPOMHUJLIS NPOUCHTHHHT yHIaH GHp KHCMHIA TEHT.)
CoHHUHI é3MHIIMAATH, Yall TOMOHIAH OupuniH TH, DaApR-
Ju pagaMujaH Oounab, Xamma pafgaMJIapH MQDHOAL paKAMALD
refinjganu. Macanay, a*= 0,403 COHHHHT 'MabHOJMH pPakaMJapH. Yu-.
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‘Ta, YNTADHUHT OCTHra gusuiarad. Kacp KHCMHHHT OXHPTH XOHaJapH-
ra KymuMmua HoJJsap €316 €ku HoJJIapHU Taniiab COHHUHT Ma'b-
HOJIM paKaMJapHHH KyNaATUpUIU ExM KaMaHTHDULI MYMKHH. Dy
OunaH GepunaraH coH ysrapmaiiu. MarsHOMH paKaMJapHHHT COHH~
JlaTH HOAHMKJHKAAH wmyHAafd (ofilanaHuHI MYMKHHKH, YHUHT OXHD-
M Ma2bHOJHU pakamMura kKapat 6y COHHUHT abCOJIOT XaTOCH HHMAara
‘TEHIVIMTH KypHHUO TypcuH. By Kyluaaruua Gaxkapuiiani.

Bupop o <—21«<m <1) cOHHH Tamyalimus. Arap A(a*) Logr—t+t
‘TEHICH3NHK Oaxkapuica, Y X0JJa Takpubui _
a* = o q" - oyq" 1L gt 1(3.1)

COHJA 0 PaKaM' UILOHYAL paxam JefWIgid, akc XoJala op UYO-
Xaaw pakam peintaiu. Kypuau6 TypuOauku, arap o HLIIOHYJHM paKam
6y.ca, yHIaH OJMHTH pakamJapHHHT OapuacH XaM HINOHYJH GYJja-
Ju. Jlemax, HIIOHUJH pakamsap opachia xap JOMM OXHPTHCH ' MaBXyA.

Takputuit connn €3um Kougacu WYHIAH HOOPATKH, YHHHT OXHPTH
‘MQBHOJIM DAaKaMH xap JOMM HIOHYJH OVJcuH. DyHusr yuys my6xanu
paxamsap raumaHajgd, Kepak OY.raH Xo/ja VHHHT VHT TOMOHHMra K-
naiitysun ¢' (f — 6yTyH con) &sub Kyimaanu.

‘Macanan, yuam canok cucremacuia A(a*)<{o-10—% Gyaranga
a® = 3,14 é3yB Tyrpu OYysub, a® = 3,140 €sys sca HOTYrpumup;
A(b*) <o <1 6yaranna b* = 2500 ésys Tyrpu 66, A(L*) << ©-10
Oynranma sca €3y HOTYFpuamp. Arap c* = 302448 CcOHHHHI MKKHTA
umonuan pakamu Oyica, yHu ¢* = 30-10% kypummuza ésumn  Kepak;
d* =0,007143 conjia HIIOHUJM PAKAMJAPHMHT COHH yuTa Oy.sica, YHH
A% =7,14.10~% xypunnimja Esum Kepak,

Afipum xonnappa xucoGmai jkapaéHuja TakpuOHHl CcOHsMapia
O6uTra éKM MKKHTA WYOXaJH paKaMmMJ/JapHU cakjaald KOJHII Makcaira
MyBogugaup (nexkun Oy pakamJsjapuu Oupop Genrn Gunad udojna-
Jalll Kepak, MacaJsaH, KHYMKpOK KHJHO €3ul Kepak). HyHKH,
oJllatia, HATHKAHHHT XaTOCHHH OaxoJalifa SHT €MOH X0J OJHHA-
Jif, acJUa 9Ca XaTO MakCHMaJ Hasapui XaTolaH aHua KaM 6Vau-
I MyMKuH. Jlemax, xyn -xoanapia wy6xanu neG KapajaraH pa-
KamJaap XaKkuKaTna HUIOHYIH XaM OYJHLIM MYMKHH.

MuoHusn pakaM TyIWIVHYacH XKHUAIMH paBHUAa ® HUHT TaHJaHH~

tara GOFmKaup. SJCKM XKajBaiapaa ® = neb osiuHAp 9AM, KEHWHIH '

1 "
BaKTiaplla ©>> - Ofuiran Xajpainap xam yupab Typubam, taxputa
acocHla Tyswiran KajgBasiapia ojatina o = 1 me6 osmumagu, By epna
i . w
® > €0 TAHJIAHHIUM TaKPUOHH COHJAPHM SIXIHTIAETTaHJa HIIOHYJH

paKaM/apHH cakJalira oau6 Kenap sKam., Xakukarad xam, (3.1) Tax-
pUSHE COHHM AXJMTJAI HaTHKacHAa abCoOMIOT Xaro

A(a*) -+ A’

ra reur 6yaub, 6y epma A(e*) taxpubuit a* coHHMHT abcomoTr Xa-
Tocu, A’ sca Axjuriam naliTHaa a* cOHAArH KHYHK XOHAMapHY Tall-
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nad 1000pUILIaH KeMMS YMKKaH Xarojup. SIXJuTiamjan Kefiun a, pa-
KaM HIIOHY/IM CYJHIM YyYyH

A (@®) AN g gt 3.2y
TEHICH3MMK OaxKapu/InIIN Kepak..Jlekud my6xamu xonma A'= —éq”#”“rl

Ba A(a*) 70 6yaca, y Bakraa (3.2) Tenrcusiuk o =  Oyaraina

GakapuiMaiiiu, © > —21- Oyaranaa sca OGaxapuiuIId MyMKHHIWp. Ma-
canad, a* ==0,94454-0,00005 6yncun. By epha o = é— Oyarania
xaMm, © =1 Oyaraija xam OXUPrd MABHOJH paKaM & HIIOHYJHAHD..
Bup Mapra AXJuTJall HaTHKacuaa a* = 0,94540,00055 6yaus, oxup--

N o
TH 5 paKamu o= Gyarapia HuioHd4m Oyamadmu, o =1 1a sca

UUIoHUM OYanu.

Bynnan kefiun o =1 Oyaran xojla pakamJgap KeHI MabHOAA
HIIOHWIH JeAMus. '

DYHKUMARUAT AYKOTHAMAC XaTOCH., IDHAW apryMEeHTIaDHHHT
TaKkpuOuH KufiMatiapy mabaym Oynaranaa  QyHKUHSHHHT  HYKOTHIMAC
XaTOCHHH TONHII MacaJaCHHH KYypuo uuxabiuk. Papas guialiuk,

y= (% «0., X,)

(YHKUHUSHUHT KHHMaTHHH XHcoOJam Kepak OyJ/cuH, OyHIa apryMeHt--
JIADHUHT aHHK KHUAMATJIapd MabayMm Oyamacian, dakarT TaxkpuOufl Kuii-
Matiapi X, X,, ... X, Ba YJapHUHI MOC DaBHIIArH aScoJIOT XaTo-
aapu A(x)), A(x), ..., A(x} ) mabaym O6Facud. Karbuii Kumud aiir-
ragaa, y* HUHT HYKOTMIMAC XaTOCHHH TOTIHII apryMeHT/apHHHT Vara.
put coxacu [x; — x,*| <A(x,¥) (i=1, n) OGepuwrranna ¢ynxuus-
gUHT y3rapul coxack Y* —A(y* )<<y <y* -+ A(y*) mu Tonummzan
uboparaup. Dy mMacana MaremaTuk asaqu3 macanacu Oymub, f(x,,
Xy, « v+ , X,) O3MM-KYOMH Mypakka® OY/raHaa HUXOAT OFHP Macaa-
Jup. LUyHuHr yd4yH XaM Kynoapoy Oy.ica- na, Oy Macanauu 3jJeMeH-
Ta) Xal KWIAGUraH ycyJ/japra sra OY/um Magcaira MyBO(QHKIHD.

By macananu eunil yu4yH Kapanaétradi ¢pynkuus Ba apryMmeHTJap-
HUHI Xarosiapura mucbGaraH Ous Ky¥HAard mapriapHa KYsIMH3:

a) Kapanaérrarn coxaga f ysaykcus Audpepennuanianysdu 0Yius,
XyCycHil XOCHIaIapy CeKHH Yarapaiu; .

6) apryMeHT/IapHHHT HMCOME xaronapu 8 (x7), 3(x}), ..., ¥(x))
eTapiiya KHUUK,

¥ xospa Jlarpanxk ¢opMysacura Kypa Ky#hupard YpHHIH:

y_y*:f(xlaxm- . ,xn)—f(x’;’ .?C;, L ] x:):

=N A (B)x—xt), (3.3}
i=1

6y epra §=(§;,...,8) 3ca(Xy, X, e 00, X)BA(X], X5 e0u, X}
HyKTaJjapHa OUpJAlUTHPYBYH KeCMaHMHI KaHAAHJHP HYKTAcH.
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Pynkuuara xyiuaran 1) waprra Kypa f’ (&) mm f’ (x*) Ou-
JIaH aJIMAMTHPHII MYMKHH:

y—yt = N F @)x—x7),

i=1
6yHlan sca,

[y — y*lgi‘]f'x, ()| A (%))

Jlemar, GyHKUMAHMHI aOCOMIOT XaTocH YuYyH Ky#mmaru dopMyJara
sra OyJsamus:

A(y*) = g'f,xi (x*)[A (x7). (3.4)

Ouau QYHKUMAHMHT HHCOMI XaTOCHHM TONMII KMHMH 3Mac, y Kyiu-
Jlarura TeHr:

A(y%) <l fx (%) *
B0y = lf(x*)l—zl 7 | A
€KH
e .
B(y)= 2 [/ 1A, (3.5)

i=1

Arap Ou3 (pyHKUMAHMHT HHCOMI XaTOCHHHM apryMEHTHHHI HHCOMH Xa-
‘TOCH OpKaJu Hbojanafiuran 6y.ncaK (3.5) mHu xylhnnaruya €3u MyM-
KUH:

6<y*>—21x (nfe"), | *’ :

By epran sca
3(y*) = X xi{inf(x®)}, D). (3.6)
i=1

Mynnait guaub, QyHKUMSAHHHT aGCOMIOT Ba HUCOMH XaTonapuHH
Tomuil yuyH 6u3 ymymus (3.4), (3.5), (3.6) dopmynanapra sra
G6ymuk. DHAK 1wy (GopMy/anapHHRT afpHM TaTOMKJapuHHM Kypaid-
JIHK.

Apudmernk amajnap Ba .norapmbM.namHnHr XaTocH, 1 Ta MycC-
‘6at TaKpuOHi COHJIap UMFHHINCU

=%+ X F.. -+xn
HUHT aGCOMIOT Ba HUCOMH XaTOJApWHH TONHII Tanab KWiuHcHH. BY
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xona f"": (x*) nap Gupra teur 6y.m6, {Inf(x*)}’ x By xuii-

matsiapuu (3.4) Ba (3.6) dopmynanapra xyiuo,
A (u¥) = X, D), 3.7)
. i—1 .

3 (%) = 2 0 3(x)) (3.8)

Japau Xocun Kunamus. lynm xam acnamé yruw kepakku, (3.7) tenr-
JIMK OKOpHMAa alfTwirad Iapr/iapra G6orsmk 3Mmac. (3.7) TEHIVIMKHH KY-
mmam TeopeMa WAKJHAA TabPHP/IALIIMUS MYMKHH.

1-reopeMa. Bup xus umopanu KyWUIyBUMIap HHFHHANCHHHHT a-
COMIOT XATOCH KVIIMAYBUHIAD a0COJIOT XaTOJIaPHHUHI HUFHHIMCHra
TeHr.

M= maxb(x,) Ba m == n11n8(x ) G¥uacuu, y xoaa (3.8) Tenr-

x*'
{

JUKAaH KyHAnjaru
% & * -
3(u*) < Mﬂx;_*f_ —M
Ba
x"1‘+x’;+...+x;:
3(u*)=m —_—
TeHrcusukaap kenub uuganu. Ulynpa#t kuaub, kydugard teopema
ucbot 6yaan.

2- teopema. bup xun HIIOpAJIH TaKkpuOHH COHJIADHH KYIIHII
HaTHXKacuAa Xocua OfuraH HMFMHIMHMHT HUCOMH XaTOCH KYIIHJIYB-
YHJIADHHHT SHI KaTTa Ba IHT KHuMK HHCOWMH Xarosapu opacuja
éranu.

1- TeopeMafan KypHHUG TypUOAMKH, HUFUHAMHUHT abCOJIOT Xa-
TOCH AHHKJHTH 9HT KMUMK Gyaral KYLUIUJAYBUMHUHT abCOJIOT XaTo-
cuaaH kKam smac. Jemak, Ooulka KYyUIMJAyBUMJapHHM Kadlal aHHK-
JUKAA OAMaiNuK, HHFUHAMHHHT AHUKJWTCHHH OPTTHpPA OJMaHMH3.
HlyauHr yuyH xaM aHUKJUTH KaTta OyJraH coHjJapia opTHKYa pa-
KaMJlapHH CakJalll MabHOTa 3ra 5Mac.

' Afttunrannapial Kyaga éxku aBToOMaTHK OyJamaran  MamidHa-
Jappra xucobmainnapia ofaTAa. KyJJanunajural Kydujnarus Kouida
Keaub uuKani.

Kouda, Xap xun aHUKJIRKAATH COHNAPHH KYIIHIN yayH:

a) yuam pakamaapu OomKanapmgarura Hac6aTaH 2HI' KaM
€Gyaranu axpatunaub, yJapHH Y3rapUIICH3 KOJAMPHII KEePak;

6) xoJaraH coHJapAa sca OuTTa €KH HKKHUTA OpPTHKYA pakamjaap
KOJ1upHO, axKpaTH/ITaH CcOHJapra HucGaTaH AXAUTIALI Kepak;

B) xaMMa CakJaHTaH XOHaJapHH xucobra oJdral xonfga Gepua-
FaH COHJIapHHU KYIUMII Kepak;

r) xocun OYaraH HaTmXaHH Ourra éxu HKKHTA XOHAra AXMHT-
Jal Kepak.

=m

21

www.ziyouz.com kutubxonasi



OHaM aliMPMaHMHT XaToJapuHM KYpuO umkabmk. Papas Kumaiiuk,
Ky > x3 >0 6yaub, u=x; —x, 6yacun. ¥ xonza ymymuii ¢opmy-
Jajgan

A (u*) = A (x]) + A (%)), (3.9)
X* (XY xEd (e
B (u*) = l)u* 3% (3.10)

xequb unkagu. By epma xam afinpMaHunr aGcoslOT XaTocH KaMaioBUH
OunaH alpuayBuM a0COMOT XAaTONAPUHHHT HUFHHAMCHTA TeHr. JIeKuH
HATHRKEHMHT HHUCOM Xarocd Oy HucIHH XaToNapHuHT Xxap OHpHEAH
Karta Oysanu.

Arap KamaroBuHM alipunyBuHiiaH aHua Katta Gy.ca, y Baktaa (3.10)
HUHT MaxpaXu X ra akun 0ysu0, kacpHuHr Yau 3ca 8(x;) ra sikuu
Oynagyu. By xon xymmujarura yxwaiday Ba gYWRmaaruiex il Ty THUI
Kepak. Arap xamaioBuu CWJIaH afipuiyBuHM V3apo sIKHH OYJca, y xoaja
-axBoJl TaMomaH Oomikaua Gynamu. By eppa Maxpax myma Kuuuk GV-
/16, Kacp KyJa Karra 6yaub6 Keraau. By Xosmma Kyn umumon4su pagam-
aap #yxonagu. Llynunr yuyn mmxonu Coprua ¥3apo sIKMH COHJAPHH
alupvac/uK Kepak. AMpuM xomsapaa ¢opMysanap ycTHaa TYpJu ¥3rap-
THpHILIap 6axkapu0, 6YHAaH KYTYJIHII MyMKHH OYiamd. Macanan, 6usnan
x? — 138x + 2 = 0 TeHraaMaHHHI KUYHK WIJUSHUHH TONHI) Tanad KHU-
JIMHTaH 6§10, HaTHXaja 4 Ta MABHOIM paKaMm cakjaHcHH. By Tenrsa-
‘MAHUHT KHYMK HJIH3H

x =69 — y/ 4759
ra TeHr G6ysu6, 6y eppa v 4759 = 68,985 ... AxJuTJAAH KeiluH
Y/ 4759 = 68,99, x* =69 — 68,99 =0,01_

ra ara 6Ymamu3. CypaTaa HppauMOHAWIHKAAH KYTYJau0, X HH Ky#u-
narpua €sulll MYMKHH:

2
—_— e 99 = 137,99,
e 69+ 68,09 = 137,09
SIxsuraamaan Kelinn sca 69 -+ 68,99 = 138,0. Harminkana x* = ————132 =

= 0,0144927 Ba sma axauriacak, x*=0,01449. Kymmnmua xounasap

yeTuia amannap OaxkapuO TeKkIMPHO KYPHIIHMH3 MYMKHHKH, Xap HK-
Kana XOJJa XaM OCTHra WYHMSHATaH pakamsaap HIUOHUIH paKamyapiup.
JleKyH MKKMHYM XOJlda HATHAKAHHHT aHHKJMCH aHda [OKOPHJIHUp.

Iuau TakpuOuil COHMAPHHHT KYNaHTMacuHM KYpuO uugaiiauk. Pa-
Ppas KWIAMIHK, # = X; X, . . . X,(X; > 0) 6yacun. ¥ pakraa (3.4)
Ba (3.6) dopmy.anapra Kiypa

Aty = DA, (3.11)
=1
d(ur)= 23D (3.12)
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Oxupra TEHTJIMKHY KyfHZarH Teopema cudaruia TabpHpIalInMu3
MYMKHH.
3- reopema, TaxpuGuil coHIAp KyMafiTMaCHHMHI HUCOMH xaToch
KynaoBuniap HUCOMH XaTONAPHUHHHT AMFUHIHCHTA TEHIJMP.
Bysnema yuyn Xam Ou3 mynjail XyJjocanapra Kenamus. MacaiaH,

= i‘l (x4, %,>0)
X :
yuyn (3.4) Ba (3.6) dopmynanapra Kypa
1 ® * * *
A (U'*) = 2 [xQA (xl) + xl A (xz)]v
2

8 (u*) =3 (x)) -+ ¥ (x)).

Huxoar, sorapudmaliHbar XaTOCHHH KYpuS uMKafink. Busra narypaw
Jorapudm y = Inx Gepusran 6y.aca, (3.4) dopmy.sara xypa

Afy*) = ) — 5 (x),

ADHM HATypan JIOrapuMHUHT a0COMOT XaToCH apryMeHTHHHr HHCOHH
XaToCHra TeHTJHp. YHIM JorapupM yuyH

lgx = Minx,
6y epna M = lige = 0,434 — Jrum momy.i,
C A (Inx®) = M3 (x*) == 0,434 8 (x¥).

Kyrnon xumu6 afitranfa, YHJH JIOTaDUMHHHT afcoJIOT XarocH apry-
MeHT HUCOHI XaTOCHHMHT SIDMHI'A TEHT,

Vios9ad pagamiaap COHHHM xucoOaam xouiacu. bus rokopu-
Jia TakpuOull cOHHMHI abcomoT xarocH A(a*) Ba YHMHI OXHPI'H HLUOHY-
JiM paKaMH Oup-OupJapu opkaju udrJanaunlivad Kyprad sauk, Hllye-
ra yxmarag MyHocaGaTHY Takpudu#i CcOH HIIOHYJAH paKaMJIapHHHHT
MHKJopH CM/IaH yHMHT HucOuH xaTocu 9 (a*) opachpa XaM YpHATHUL
mymKug., Papaz KHiadnuk,

a =oaq" + ayg" T .. L agt it (2,5£0)

TaxpuOHA COHJNA XaMma paxamsapy uuonusu O6Yacuu. Jemak, A (a¥*) <<
<Cog"~mH, By TEHICUSAUKHMHT Xap MKKajia TCMOHMHM a® ra 0y,

% mqn—-m—H mqn——m-{—l
B < 0" g L amg S a0
ABHU
. W 3N
8(a") < agm—1 (3,13)

HH XOCHJ Kuiamus, 0y epha o, — OupHHYM MabHOM pakam OYaus,
M — UULIOHWIH DaKamJsiap COHH. :

Arap MUIOHYM paKamsiap COHM /M MabayM Oy.jca, y Xoama (3.13)
TEHICH3/UK HHCOMH XaTOHH aHUKJIAHIH.
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dapas xuiaafiiuk, TaKpuoui CcoHHUHr HucGuit xarocu 9(a¥) Ge-
puiran Oyacun,
Arap m

o

a(a*)g m’n—__l- (3.14)

TEHICH3/IUKHHHT OYTYH CcOHJAarH euuMu OFsca, y Xo11a OupuHuH
HINOWYJIH paxamd @, ra TeHr OyaraH Takputuii a* com xeu Oyama-
rauja m Tta HIWOHUYJIM paxamra sra Oyjgaad. XakukaraH Xau,

A(a*) — a% 3(61*) < B(Cl%)(% + 1)qn < (an“erl-

By sca a, paKaMHHHT MIIOHYJIM 3KaHJMTHHHM KYpcaTauu.

Sugu €us (3. 16)——(3 14) TeHrcH3/NHMKIAPHUHT OUp TATOUKHHH KV«
pamu3, GollKa TaTOMKJApH 3Ca Mall/aapia KesITHPHJIaIH.

4- Teopema. YHIM CauoK CHCTEMacHAa X5 Xy e, X, (1< 10)
TaKkpuOUi COHMAPHUHT Xap OHPHHMAT MUIONYJIH  PAKAMAAPH  COHH ko
HaH Kam GysamacuH. Y BaxTla &4* = X| “X,. . .X, KynaiTva Sur Ka-
Muga ky — 2 Ta HUIOHYJM paxamra 3ra 6y.nalm

WUcbor. Papas xunadmk, S, By, ..., B, Moc parumga X7,
.., X, JapHHHT OMDHHYH MabHOJNH pakam/aapu Oyacud. ¥ BaxTHAa
{3.13) TenurcusiHMKKa Kypa

(1) —_Ok—oj

3- Teopemara Kypa

Bt =2 (x) 20 o AA) S (-  b E
Byunan n << 10 na
1 t 1

ETE T TS0

OYArawanry yuys

o «©
W ES Toh=2
Uly 6unan Teopema ucbor 6Gymaan. llyHum xam Tabkuagab yTumi
KepakkH, On3uuur 0axo HUMXOST Aapaxaja KYNoJaaup, aMmanga Ky-
nafiTMaja HUIOHWIM pakaMJapUUHI coHU kp—1 €ékH alipuM xoJja
Y, ra tenr GYAHIIH XaM My MKHH.

Dy TeopemafaH WIYyHAAH XyJjgocara KejaaMus.

Kyira éxu apromar OyjMaraH MallHHAaAa HKKHTA COHHH ¥3-
aro K¥HafiTHpull y4yH BaKTHH TEXKall BA E3YBHU KHCKAPTHPHIL MAK-~
CcanAa aHuKpoK COHHM UIYHAAH sIXJAUTAAL KepaKKH, YHUHT HIIOHY-
JIM paKaMaap COHH aHUKJAULH KaMpox OyJaral coHparkra kypa
futTara oprCHi.
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MAIWIKJIAP

Ky#nnara muconnapia o = 1 1e6 onamus,
y 5

1. ¢ coHuHd TYPTTa MUIOHYAM pakaM OuiaH E3UHr Ba yHUHr afcOMIOT XaMAa
nucOuii XaToNapHHU aHHKJAHT,

2. Kecux xoHyc acocaapuHUHT paguyclapy R Ba r, xaMua TAulKUA STYBUHUCH
! gyfivparnua: R = 33,85 cM £+ 0,005 cM, r = 14,68 cM + 0,001 cm, [ = 12,34cM +
4+ 0,003 cm annxaanran 6yiaca, 6y KOHYCHHHT TyJAa CHPTHHM aHUKJaliida WX
Kyfinraguran adconior Ba HUCOUH XaTOHH TOMMHTL.

3. ®apa3 xunaianx, k= 0,02—aHuK coH O6§mmb6, x = 02638 + 0,25-10=4,

y = 04276 +0,42-10~4, 2 = 042701 0,4-10~4 6¥acun. Kyitugaru wudopnanapuuur
abcomot Ba HUCOGMHA XaTONAPHHH TOIHHT:

a) x+y—e, ©0) XE, B) (x -+ h)3 — x3,

-9

o

PN
]
=c

nrard

Vx+rn+vyta
fCe g my ="

dopmynaga x Ba y Taxpubuil conmapimp: x =0,2764+05-10-4 y = 08322
+0,5-1074 f (x, ¥, ®) HHUHr aGCOMOT XaTOCH © COHHHHU aHWK Red OJMHIaH XOJ-
Jaru xarora HucGaTaH MKKM MapTajaH Kynra OpPTMacJurd Y4YH =@ HU KaHjalt
AHMKJMK OWJaH OJHIl Kepak?

5. x2 — 4x + = = 0 TeurJaMaHHHT HJAM3JIAPUHH TYPTTa MINOHYIAH DaKaMm GH-
JlaH TOmMuI Kepak. ByHHUHT yuyH TeHrJamMaHWHT 030J XaiMHH HeuTta pakaMm OGu-
JaH OJHII Kepak?

6. XKucm 6ymamina 20 M Ganawgnuinad rtymaéTtraH 6FacuH.  Arap Te3na-
MM g = 9,8094v/cex? Gewita MWOHYAN pa<aMm Ounad GepuaraH 6¥aué, 6arang-
JUKHH YaYawigard aHUKAMK 1 cM ra ter Gyaca, TywMl BakTHHH KaHgall Huc-
OUi xaTo 6MNaH aHUKAAUl MYMKHH?

7. Kyhnparu a*, x* (k — xaxuxuit con), sinx, cos x, 1g x, ctg x siementap
$yHKnuanapuusr abcomoT Ba HUCOMH XaTOMapHHM TONHMI Y4yH QOpMylanap uu-
KapHHT,

8. Kyfinzarn teopemann ncOOTMaHr:

dapas Kunailauk, x;, X3, ..., X, (1 < 10) sapxa HIMOHYIH paKaMjiap COHH
k ragan kam GjaMacun, Y X04Ma U = X; 4 xy 4. .. 4 x, HUFHHAMAA HLIOHYJIH
pakamnap cOHM xeu O¥amaranpa k—1 ra TeHr,

2-bOB. COHNIY TEHTJIAMAJIAPHH TAKPHEHUHN
EUnill

AnreGpauk 'Ba TpaHCLEHIEHT TeHIVIaMaJapHH XxaMmia Oyupmail
TEeHrsiaMajap CHCTeMaCHHH €YHII aHaJU3HHHT MyXHM MacaJjaJjapi-
naH Oupuaup. OH3HKa, MeXaHHKa, TeXHMKA Ba yMyMaH Tabuaruly-
HOCJIHKHHHT XHJMa-X#J MacaJjagapu ajre6pank Ba TPaHCHEHIEHT
TeHIJIaMaJIapDHu equira oanb kesjagu. MacasaH, MeXaHHK CHCTeMa
Te0paHMIUM 4acTOTaJapUHUHI KBaApaTJAapH MaTpHLalap XapakTe.
PHCTHK TeHIVIaMaJlapUHHHT HJAAM3Japu Gyaanu, OyHRaH TeHrsaMa
3ca n-japaxanu aiarebpank TeHNJIaMa up. :

VIKKMHYH TOMOHZAH, MaTeMaTHKAHHMHT 5XTHEXKIApH xaM OyHAal
TEHIJaMaJlapHH eyHIOHH Tako30 sTalu. MacasaH, HOMabayMmaap-
pH UyKoTHIN HAYau Ousan Mypakka® aare6paHk Ba ICOMETPHUK MY-
HocabaTiap MKKHHYM €KH IOKODH Aapaxadu adre0pauk TeHraMa-
Jlapra KeaTHpHJIaAH.
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Mabaymku, napaxacu TyprAaH 0OKopH OyjaraH aJjre6pauxk
XaMmAa TPaHCIEHJCHT TEHIJIAMAJ&DHH €UHHI YYYH aHHK MeTOAJap
MaBxyA smac. llyausar yuyn xam OyHnafl TeHrJaMmalapHHHI' Tak-
pUOHE euMMJapHHH eTap/juda AHUKJIUK OUMaH TONUII HMKOHHHH
fepanuran MetoAnap Kepak. bus 6y 6obaa 1y MeTOAJAPHUHT KEHI
KyJJaHaguraHJapuHd Ba TaXkpubaja CHHAATAHJIaDHHH KeJITHpa-
MHS.

1-§ MJIAZH3JAPHH AXPATHULU

Ymymuil myJsoxazanap. Papas Kunalnux,

J(x) = (1.1)

TEHIJaMaHd eunul Tajab KuauHran 6yacud, 6y epra f(x) — ana-
re6pauk €k TpaHCUEHJEHT QYHKUUS OY/IHIIH MyMKHH. TeHriama-
JApDHH TakpuOUA euuill yuyH KyJAJaHHJaZuCaH Kyl MeToanapia
VHUHD HJAM3JaPH aXpaTHAraH, SbHH WIyHJAafl eTapiad KHYHK arT-
potuanap rtonuarauks, 6y arpoduanapra TEHIaMaHHHD OMTTaru-
Ha HAAM3H XKoHaamann Ae6 ¢apas kHANHALM.

By arpodrunr 6upop uyxracuHd mactaalku AKMHJAALIMIO cHda-
THAa Kabya xunub, Maskyp Meroaqap épramMuia usjaHaérraf
eunMHu Gepuiaral aHUKIMK OujaaH xucoOaaw MyMxuH. Jlemak,
(1.1) TeHVIAMaHUHI WAAM3JAPHUN TaKpHOHN xucoOsall HKKH KHCM-
KaH ubopart: 1) wuadusaapnru ajparuuL sa 2) nacraabku AKuHJIA-
Wy MabayM Oyica, uadussapHu oepu/LeaH anuraur 6uian xu-
cobaatil.

MacajiaugHr OHPUHYH KHCMH UKKUHYMCHTa HUcOaTaH aH4ya My-
paxkabaup. HyHKH, YMyMHA XO/Jha HJAH3JIADHH axpardll ydyH
shpexTuB MeToAdap MaBxKyJ smac. Xycycad, OUp Heua HOMab-
JIyMJIH

f/e(xli Xay o+ ")xrz):O (k=1, 2, A /’l)

TEHIJIaMajap CUCTeMacH YYVH MJAJH3JapHH - aXkpaTHLl Macajack
KaTTa KUAMHYUANKIAD OUlad COFNUKAUD. )

MarematiHk aHaJu3naH MabayM OyaraH Kyfugaru teopeManap
{1.1) reursamMaHuur HAAH3JApH ETraH opanux‘napHu axkpaTuura
€paaM KuJiaiu.

1- recpema. Arap ysaykens [(x) QyHRUHA 6Hpop [a, b] opanuxk-
HHOT 4€1xH HYKTajapHia Xap XuJ HIopaiu KHiMariapHH Kabyd
Kuiaca, y sagriaa 6y opanukaa (l.1) renrnamanudr xeu Oysimaran-
Aa GuTra WAAM3H MapXyanup. Arap, iy Ousian Oupra, OHPHHUH
taptuban xocuia f'(x) maBxyn 6§au6, y ¥3 HIIOPACHHH Wy opa-
JUKJAA cakJjaca, y BakTia 6y opanHgAa HAAU3 sFOHaAHp.

2- reopema. [(x) ¢Qysxuus [a, b] opasugla aHAJHTHK QyHKUHS
6yacun. Arap [a, b] opanuMKHHHT ueTkH HyKTajgapuaa [(x) xap
XuJl MLopand KulhMartaapHu Kabysa kuica, y Bakrtiaa (1.1) renraa-
MaHHHT @ Ba b HyKTajap opacuja €rajuraf HAIH3JAapPHHHHT COHH
TOKLHD.

Arap f(x) ¢yukuust [a, b] opaJMKHMHI YeTKH HYKTaJapuUAa
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f,\: VAR

2-yu3ma,

Oup xua wwopanu KuémaraapHu kabya xuaca, y Bakrtiaa (I1.1)
TeH[VIAMaHUHT unaausfapu € [a, b] opanmkna érmaiiiu éku yaap-

HHHT COHH KY(TIAMD (Kappa/JHJHMTHHH XUCOOra oJral XoJiaa).
Kynnnua (1.1) TeHrjamMasuHr XAKHKHE HJAH3JA3PUHH

axkpa-

THUIra rpaduk ycyan katra épaam Gepazu. Dywunr yuyn y={(x)
¢GynxuuaBMHr rpadurann Takpubuil paBuuina 4u3ub, 6y rpaduk-
HUHT 0x §xu OuJlaH KecHIUraH HYKTaJapHHHHI afcuuccanapu HJ-

IU3HHHT TakpuOni KuiMaTaapu ne6 onuHann (2- unama).

Arap (1.1) TeHryiaMaHHHT HWJAH3Japu OCHp-OUpHra SIKHH KOM-
jqaumrad 6ysamaca, y BakTaa Oy ycya OujaH YHUHT HJALH3J1aPH

OCOHTHHA axpaTusaaiu.

Arap f(x) wuHT KYpHHHIIK Mypakkal GYyanb, yHHHT rpadHrHHE
yn3Hm KUHAMH OyJca, y BakTia rpaduk yCcyJauHH Gouixaua Tapsia
Kyanam Kepak, sabpHH (l.1) Tenrsama yHra TeHr xyuiaw Oyran

TEeHIJ1aMa

9 (x) = ¢ (x)
Kypunnimaa €3u0 onumagu. DHIM Y = ¢ (x) Ba y = 0 (x) ¢yeKUHS-
JIaPHUAT TpadUKIapUHH 4H3CaK, Oy TPaQuK/IapHHHI KEeCHLIMII HyKTa-

JapHHHHT afciiMccanapu TaxpuOHH WIaMsnappaH uOopar O6Janu,

Mucon Tpadux ycysn Ounan

@x—1)2*—1=0

TeHrJaMaHHuHE WIAH3K TaKpuOHil TOMHI-
CHH.
Euuw. By tenrnamanu

2% — 1 = 2-%,

KYpuHMIIia  €3u6 oxamMu3, Yy = 2=*
Srpd UUSUKHHHT Ba y = 2x — | TYFpu
YH3HKHKMHT rpadUKIAPHHE 4H3U0 3- uK3-
MakaH KYpaMH3KH, YRAPHUHT KeCHUIMI
HyKTacHHMHT abcuuccacu § = 0,7 skanm.

Arap ¢ (x) éxm ¢ (x) umsmK-
Ju  GyHKUHA, MacanaH ¢ (x) =
=ax -- b 6¥aca, y Baktaa (1.2)
TeHlVIaMavHHT W/AU3JapHHH  aXKpa-
T copfanauand, Pakar a Ba b

www.ziyouz.com kutubxonasi
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KosdbunnenTaapy Ounan dapx Kuiaiu-
rag €Up XuJa THnjard OHp HeuTa TEHr=
JIaMaJapHUNT  WJIH3JApPHHH — aXKpaTHIL
VuyH rpaduk ycysau Kymaainup. YyHKH
Oy epaa winM3NapHH aXkparil (uanus-
JIapHU TaKpuOuii Tonuw) OuUTTa TaluH
v =¢ (%) o¢yHkuua rpapury Ouiad
Xap xu1 Yy =ax-b TYFpn uusHKap
KeCHINMIN HYKTa/JapHHHHT abcuuccanap-
UM TormwjaH uGoparaup. DBy tunra
X" 4 ax -+ b =0 KypuHHIIZATH TEHr-
namanap Mucoa 0yJsa oJanH.

Macanas, x34+2x—1,2=0 Ba
x*—1,2x+0,1=0 Tenrnamanap uJjaau3-
4-un3ma, JApPHHUHT TaKpHOU# kHiiMaTiapu To-

NUJACHH. DyHu eunimn yuyn y = x3 Ky-
6uk mapaGosaun unsamu3. Cyurpa y=-—2x+12 Ba y=1,2x—0,1
TYFpH YM3HKJADHUHT Napafosa OWJaH KeCHLIHII HyKTaJapHHUHT
abcuyccanapHHy TOMAaMHU3. \

4- ypsmagan Kypuuu® TypuOAMKH, OMpuHin TeHrnama dakar GirTa
E=20,6 xakukuil waausra sra 6yiamG, HKKHHIM TEHIJIaMd 5ca yuTa
g, =—1,1, £,=0,1 Ba E, =1 xawuxui wiausaapra sragup. Arap
J2)=20 TeHTTAMAHHHT KOMI/IEKC WIAN3JADHHH  TOLHW Kepak OyJca,
2=X- iy ned onud, Oy TeEHrJaMaHH

Ji(x, 9) + ifu(x, y)=0

Kypunuuiga é3u6 osamus, 6y epia f,(x, ¥) Ba Jf,(X, y) Xaxuguit
X Ba y Yy3rapyBUMJAPHHHT Xaxuxuil QyHKuuajsapy. By reHrsama sca
KYHHZArd HKKHTa

fi(x, 9)=0, filx, y)=0

TEeHIJlaMa/1ap CHeTeMacura TeHr Kyuwinmup. SHmM fy(x, y) =0 Ba
So(x, v) =0 3rpu uusuxjapuu uusud, yJaPHHHT KeCHIUTaH HYKTa-
Jaapuny tonamus. Kecuimmm nykTanapuHuHT alcumcca Ba  OpAHHATaga-
pa f(2) == 0 TeHrnama euYMMJIADHHHHI MOC PaBHIIIA XaKUKHMA Ba MaB-
XYM KHcM/apHHE Oepaiu.

Adre6pauk TearfaMaNapHuUBr XaKMKMA HMITH3JIAPHUHNM axpa-
THII: Asarefpaux

J(xX)=ax"+ax=1-+ .., +an1x+a,=0 (1.3)

TEHTIAMAHUEI HJH3/IapHHH QXpaTHil Macalacd SXIIH YpraHWiraH Ba
anya oconaup. Kyfingaru TteopemanapHuur OHpHHUHMCH OoLllKaJapHra
muclarad yMyMufpOKAUP, UYHKH Y KOMILIEKC WJAM3JIapPHMHT XaMm  uye-
rapanapuad Gepaau. Dus xap nomm (1.3) Tenraamana Kosdduuuenrt/iap
xakukuh Ba 2,0, a,<=0 pe6 onamus.

I- Teopema. Arap

ar

A = max
1<k<n

a

;== max
Ogkgn~1

3
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6yaca, y xonma (1.3) Tenrsiamanunr 7!
Gapua HaAM3/IapH

—-——~<lxl<1+A R
+

xanka nuuga €ragy (5- unsma). .
HUco6or. dapas gunaink, x> 1
6yacud, MoaynuuHr  xoccajapura

Kypa
L e é
>la x”l[l—A(—l—+—+ - 5-ynama,’
== {0 P‘l lx|2 .\ ,!
agen| (1= A = jgun| = 1=4
+|x|")] > QX I(l ixl—l) Ja,x | P

Arap 6us Gy epaa |x] >1- A ne6 oncax, y xouna [f(x)] >0 renr-

cH3nMK Keau® uuxald. bolikaya xunu® aftranpa, x Huar 6y  Kui-
MaTiapuaa f(X) Kynxax Hoira aénanmainu, sioud (1.3) Tenrsiama -
nusra sra OYyamaiian. Ly Ousman TeopemanuHr sipmu wucOOT G¥anm.

~ 1
TeopemaHHHr HKKHHUYH - iPMHHHY HCOOTJAIl YuyH X =5 1e6  oaub,

J(X)= g(y) ra sra Oynamu3, Oy epma g(¥) = a,y" -+ an_y* '+
4. +a0 Teopemanuur ucOOT KMJIHHTaH KHCMHra Kypa g(y) Kyu-

Xauuar Y, = - MIM3AAPH (HOJWIapH)
1
= — <144,
[zl

TEeHICH3JINKHU KaHOaTJaHTHPanH, 6y'r,111a1-1 3ca

KeJub YHKaju.

dcanarma Dy Teopemaiaru r Ba R connap (1.3) TeHrnama Myc6at ungus-
JapUHUHT KYHU Ba I0KOpu 4Yerapanapu 6¥nazu. lllynra yxmam — R Ba — 7 COH=-
Jiap MaH(Hil WIZH3JADHHHHT MOC paBMIIJA Kyilm Ba IOKOpH uerapacu G¥iagu.
WinpuanapHuur uerapasapu yuyn 6y Tteopemafiaru 0axo anua Kynoamup. Kyiiu=
Jaru Teopemanap OyHra HucGaTaH aHdua aXuMpor GaxonapHu Gepaid.

2-teopema (Jlarpamx Teopemacu). Arap (1.3) TeHrJIaMaHUHT MaH-
¢Gufi KoappUUHEHTIADHAAH SHT OUPHHUMCH (uamnjad YHrTa TOMOH XH-
cobsaranna) @, O6yau6, B wmaupuil KosduuHEHTAapHUHT abCcomoT
KuiiMarsiapy OYHn4a SHT KaTtacH OyJca, y XoJJa MycOarT Hiadus/ap-
HUHT IOKODH YerapacH

_1+V: (1.4)

coH Gunan ubonananamy.
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HUcGor. By epra xam x> 1 1e6 onamus. Arap f(x) k¥ynxamna
mauguit Oyamaran  Oapua @y, @y, ..., Gy Koscpcpmueﬂmapzmu
gosb OHIAH anMamTHpuO, Kosran Gapya @, @aer, .. . , a, KO3y~
upeHTyIapuHn 3ca —B  Manduil con OWAaH aIMAalITHPCAK, KYTXamHHI
Kuiivard (axar KaMmafiuid MyMKuH, [YHHHT y4yH XaMm

f%) > @t — Bt p bt 1) =

‘ xR
- = qux" — B —1

x—1

TeHI‘CI/I&HI/IKKa sra Oyjamus. byHman sca x > 1 6y.HI‘aHﬂa

xR A—R+1
F(X) = apx" — By — 1 = S [apxt~!(x — 1) — B] >
Kt k+1 %
>Z=y [aolx — 1)* — B]

eyl uukamu. Jemax,

x>1+ Y Z =R

oyarasaa f(x) > 0 ra sra 6yaamus, abuu (1.3) tewraamanunr Gapua
x+ Myc6ar WIIH3MapH X+ <CR TeHICH3/IMKHH KaHOATJaHTMpap SKaH.
3- reopema (Holoron reopemacu). Arap X =¢>0 yayn flx)
Kynxan Ba yHuHr Oapua f(x), f7(x), ..., f(x) xocunamapn Ho-
manduit 6yaca: f¥(c) >0 (=0, 1, ..., n), y xomma R=c¢
HH {1 3) TeHrjaMaHuHT MycOaT HLU3AADU Y4YH 10Kopu uerapa Jil<le]
© xHcOSAAl  MYMKHH.
HcGor. Tefutop dopmystacura Kiypa

A = fe)+ Fe)x—e) + oo+ LoD (x e,

Teopema Iuaprura Kypa X > ¢ OYaranga Oy TEHIVIHKHHMHT YHT TOMOHH
mycoarmup. Jemak, (1.3) renrnamanunr 6apia xT mycGar wigusaapu
Xt < ¢ TEHTCH3/IMKHH KaHOAT/IAHTHPAIH.

By reopemasap hakar Mycdar HJIAN3JDHHHT zoxopn qerapacnm

anguyaading. Kyiuparu:

Fix) = (= 1"~ x) = apx" — a1 fax"~— L (= 1)ay,
fQ(x) = xnf <;l;>= anxn —l" Ap_1x"1 + e ax + @y,

) = (=2 = F) = @ — w0 L (= 1y

K¥Ixajapra OKOPUIary TeopeMaiapun Kyanab, f(x), fu(x), fi(x),
J3(x) nmap mycOar HINMSMAPHHUHT IOKOpH uerapagapu Ry, R;, R, Ba
R, napHu Moc paBumga tomran O¥Jcak, y Baktia (1.3) renraama-

1 . v
H{Hr XamMma XT myc6ar Hafusnapu . <xt <R Ba xaMma X~ MaH-
2 N

i
dull unpusnaapn sca — Ry L x~ K — Es' TEHTCH3JIMKJIADHY KaHGaT/aH=-
THpap SKaH,
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Kyf#unarn muconfa Gu3 IOKOpHAA KeJTHPHATaH METOAJIapHH K¥asat
YJIAPHUHT HATHKAJIAPUHH COJUIITHPAMHS.

- Mucona Kyfiunaru tenrnama xakuxMH KAZM3TapHHUHT Yerapacu TOUHACHH:
f(x) =xt—bx2 4 8x —8=0. (1.5)

2- TeopeManu kynnalimus, 6y epma gy=1, A=8 JeMak, R =1 + 8:'9 BHH
(1.5) TeHrmamaHWHr UJARU3JAPH (—9 0) opamikia &rap. skaH.

dupn Jlarpamxk Teopemacunu KyarafiMus: ap =1, #=2, B =8. By KHiTMaT-
napuu (1.4) gopMynara kyins, mycbar HANLM3MapPHUHT I0KOPU YE€rapack yHuyH

R=1+V?=1+2V"2‘<3,84

Hu xocua xuiamua. Kefiun (1.5) Tenrsamvajza X HM — X ra anMamTHpCax,
Si(x) = xt—5x2—8x—8=0 (1.6)

TeHrJaMa Kean6 unkanu. By Ttenrjama Myc6aT HINM3HHKHT J0KCDH uerapac
yuyH XaM R < 3,84 tenrcusiux xean6 unkand. Slvau Jlarpamx Teopemacura k-
pa (1.5) Tenraavanunr uagusnapu (— 3,84; 3,84) opainkaa WoHjairas sxau,

HoioTon MeTopnHu Kyaraiaux. By epra f(x) = x* —5x2 —8x — 38, f'(x) =
= 453 10x — 8, f'(x) — 12x2— 10, f"(x)=24x, V(x) = 24, Kypunuuo Ty~
pubauxi, x > 2 yuyn V(x) >0, f7(x) >0, f"(x)>0 Ba f/(x) > 0. Oconriva
naftanl MyMKHHKM, x > 2 O6¥aca, f(x) xaMm ¢a1<aT Mycbar kuiimat xabyn Kuaa-
I#, ssbHY ¢ = 2 MycOaT WIAM3JAPHUHT IOKCPU derapacH 3kaH. XyIAd UIYHHHr=
ek, fi(x) =0 TeHrjava mMyc6aT HIIH3IAPHHHUHT IOKODH Y€rapacu ¢ = 3 3KaHJu-
rUra WUoHY Xocua kuiamus, Jlemak, (1.5) TeHriaMaHMHr wujagusnapu (— 3; 2)
oparukna €tTap JKaH.

Xap yuaia MeTOX HaTHXalapHHH coinurTupcak, HploTOH  MeToAn rapum kim-
pOK MexHaT Tanal Kmica- Aa, MIAU31Ep qerapanapu yqu AXIIUPCK HATHXa Oe-
PHIUH K§DHHAZH.

Suan onufi anrebpagad MabiayMm 6y.m‘aH HKKHTa TeOpeMaHH uc-
6OTCH3 KeJATHPAaMHU3.

LRewapt rteopemacu. (1.3) tenrnama Koaq)qmuﬂeﬂmapnnaﬁ TY-
BWJIFaH CHCTEMaJa HUIoOpa aJMallTHPHILNAp COHM KaHYa -6yica
(camampa Hosra TeHr koadduIHeHTIapra »bTHOOD KUAMaiiMu3),
TEHIVIAMAHUHT IDyHYa MycOaT HUJAH3H MaBXKyHd €kH wmycbat HJa-
AV3Jap COHY HIIOpa ajMallTHPHILIIAD COHHAAH XKy(T coHra Kam-
Iup. ’

Mucoun f(x) Hunr xosddunHeHTIaAPH

0, —5, 8 —8

cOHJaplaH TY3WAraH CcHCTeMana HIIopa alMamTHpuuLaap coHu 3 Ta. [emak,
(1 5) tenrzamaza MycGaT MIAH3JaDHUHT coHu 3 Ta €kn 1 Ta, fi(x) HuHr KoO3d-
¢UUMeHTIapHIAH TY3HJTaH CHCTeMala 5ca WMIIOpa aaMAITHPHULIAD COHH | Ta.
Ilemax, (1.5) Tenrnama 1 Ta mMavdui naauara sra sxam.

~
®apas guaafimg, (1.3) Tenrnama kappajm uiagusra sra Gyu-
Macus. Bus fi(x) opxann ['(x) xocunamm, f2(x) opxamm f(x) Hu
fi(x) ra 6yaranza xocua GyaraH KOJIMKHHHT TecKapu Huiopa 6u-
NaH ONHHranuuH, fs(x) opraau fi(x) Hu f2(x) ra Gyaramia xocun
6Yyaran KONAMKHHHI TeCKapW HiIopa OHJIaH OMMHTAHHHH, BA X. K.
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Genrunaimyus Ba Oy xapadHHH KOJAHKHNA y3rapMac COH Xocuua Gy-
rynua AaBoM,3Ttupamus. Haruxkana HltypM xartopu ne6 atanysuu

f(x)’ f1(X), fQ(x)s ey fk(x)

¢yHKUHAIAp KeTMa-KeTAHTHra ara 6yiamus.

Ultypm Teopemacn. [(X) KYNXaZHHHL HIAHM3S lapuian Qapriau a
Ba b(a<Cb) conaapnu oaub, x HH a AaH b rava Ysraprupraunaa
f(x) yuyn tysuaran Ultypm KaTopuna HeyTa HILOPA a/iMAalUMHHLI-
Jap uykousca, f(x) muHr (@, b) opanurAa XyIa¥ IIyHYA XaKuKH
MJJH3Japu MaBxXKyA Oyaanu. ,

IitypM TeopeMacd HJLAH3JAPHH aXKpaTHII MacajacHHH TYJa
XaJ Kuaaiy, jgekun [lItypMm KaTopHHM Tysulu Guian 60fauy 6yarad
xucobaamiap Kyo BakKT Tanad Kugaaln.

- LLiTypM TeopeMacHHUHI KYJJIaHHMmy Kyhuparudanup. Asrad (1.3)
TeHrJaManuHr 6apua HAM3JIapH &TraH OpANHMKHMHI uerapanapd aHuk-
nananu. Tonuarad [a, 6] opamnk o HYKTanap CHIaH KiilK Opanug-
yanapra 6ymaunand. LiTypm Teopemacnm épramuia TeHrIaMaHuHT |a,,
o;1 1] OpaIMKAArH HJM3NAPUHMHI COHM amugaaHagi. Arap 6y opannx-
J2 WIJMAJI2DHMHT COHM OMTTallaH Ky OVyjca, opanny HKkura OV.HHA-
Ju Ba xap Oup opanuy yuyH LltypM Teopemacn KVagaumazam.. By
xapaéHHY 10y nafiTrasa JasoM 3TTHPAaMH3KH, TOKH Xap Gup opajsugua-
JlapAarn Maayanap coun GHTTagaH opTMacHH. [llyHu xaM scjarul YTyl
xepakxn, Wtypm xaropumaru f(x) ¢yHROusaapHu MycBar comjapra
Kynafrupul €k OYJHID MYMKHH, OYHJAH MHlIOpa aJMaliTHDMILIAD CO-
HU y3rapmaigy.

Mucoua Ulrypm merozu &pramupa

fxXy=x*—434+ 12x+1=0 f
TEeHrAaMaHHHF uapuslapu axpatuicun. HITypm xaropunu Tysamus, f'(x) = 4x3—
— 1242 + 12, 6yun 4 ra xucKapTupub, fi(x)=x3—3x2-43 ra sra Ojnamus;
J(x) mu fi(x) ra 6yramus:

xt— 4x% + 12x + 1 x3—3x2-+3 |
x4 —3x%8 4 3x x—1

— X34 9x 4 1

— X3+ 3x2—3

—3x2 + 9x + 4.

Jlemak, fo(x) = 322 —9x — 4. Juau f1(x) Hu fo(x) ra O¥namus, OyHHHT YyuUyH
Ji(x) vu aBBan 3 ra k¥nafitupu6 ' onamus:

3x3—9x2 49 3x2 —9x — 4
343 —9x2 —4x X
4x+9

6y eplaH fy(x) = — 4x —9. Huxosr, 16 fo(x) Hu f3(x) ra 6¥aamus:
48x2 — 144x — 64 |~ 4x —9
- 48x2 4- 108x — 12% 4 63

—252x — 64
- 252x — 567

T+ 503

Xocun 6¥aran KorpaukHu 503 ra- 6ym46 Teckapu Huiopa - 6uaaH oJcax, fy(x) ==
= — ] xermﬁ YUKaxH.
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lynnaét xuau6; LTypM xaTopHHMHr sneMeHTIapH KyHuAarn GyHruusIaprag
ubopar: flx) = x+ —4x3+ 12x 4 1, fi(x) = &3 — 3x2 4 3, fox) = 3x% — 9x—4,
falx)=—4x—9, f.(x) =-—1. by llrtypm xaropujaru Hwopa aiMalHHKLIjaP
1-xajsanna KeaTHpHArad.

1- 3cadsan
\ —o 0 -1 —2 too
sign f(x) + + — + i
sign fi(x) —_ + — — +
sign fo(x) + - + + +
sign /3(x) + — —_ — —_
sign f,(x) - - - - -
WIIOpa aaMaulHHUILNED COHH 3 1 2 3 1

By majBanHuHr HKKMHYY Ba OXMPrH yCTYHJAPHHH CONMWTHPHS Kypcak, Gepua-
rag Tenrjama WKKWTa Xaxuxuil WAQU3ra 3ra SKaHIMLHTA MIMOHY XOCHJA KRJIaMus,
2- Ba 3- ycTyHnapiad sca Oy Manusnap MmaHdpui skaHaurun keju6 uMmxagd. 5-
yoryH Ouaad 4- yeryn Ba 4- yerTyH 6uaad 3- yCTYHHMA COMMIITUDHIT  HaTHhaCLja
6y uanuanapuunr (— 2, — 1) Ba (— 1, 0) opanugiapia ETHIIHHK KYpamus.

2-§ KYNXAL BA YHVHI XOCHJIAJIAPH KHAMATJIAPHHM XUCOBJIALL
XAMJA KYOXAIHU KBAJPATHK YUYXAATA BYJIuil

Anre6pank TenrjaMasJapHHHT HAIM3JApHHH TOnHIl OHiaan Gor-
JHK Macaqajaplia Kynxajaap Ba YJapHHUHT Xocunaajapu Kuiimar-
JlapHHH KyO HYKTajapiaa xucobmawira TYFpH kenaid, 6yniail xu-
cobsamiapun  OH3 OJAMHrM Inaparpadia XxaMm yupaTraH 3JHK.
Afipum merojJapla 5Ca KYNXaJHH Kynxajra 6yuaranjga xocusn 6ya-
rag OyJMHMa Ba KOJAHKHHHT KHAMATHHHM TONHII Kepak Oyaand.
Bus 6y naparpacdaa mana my amajaapHiHT 3Q(EKTHB ycyanapH-
HU Kypub 4HKaAMHS3.

Toprep cxemacu. Papas gunafinuk, KOIQPULUHEHTIADH @y, @,
e, , @, XaKUKuH CcOHJapJaH udopat

Py(x) =ax" tax" 4., .+ axta,

KYIXaHUHT X == § HyKTadarn KHAMaTHHE XHCOdJaam Tanal KHIHHCHH,
P,(x) uu x —§& ra Ojsamus, y BagTAa

X" axt 4. ta, = (bpx" 1 b xn2- L F
+ ba)(X—E)F b, (2.1)
ra sra 6ynamus, By remrauxia X ypuura E/HH KYHcax,
b, = ,,(E)
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wemb unkamy; nemak P,(E) wu xucoGnam yuyH b, HM TONHIN KH-
shosanp. (2.1) TeHrqmKAa X HMHT CUp XHJ AapaxKaJapH OJNIMIArH KO-
{PHLUUEHT/IapHY TEHIAWTHPHO,

d0=b0,

a; = b; — bk,
ay = b, — bk,
a, = b,,-—bn_l’é

sMyHOcaGaTsiapra sra GO¥samus, DBy TeHrankiapian ketma-keT b, by,
o vsy b, NADHH TONAMHS;

bo == ClO,
by =a;+ b,
by = a,+ by, (2:2)

b, =@, -+ bai.
Kyina ékn kaaBuuLIM Malimpaja XucobjaHrania (2.2) - TeHIVIMK/JapHH
WyHnzarua
Qy @ Gy Qy ...Qu1 4,
bl).E bf?- bgé N bn~2§ bn—lg .
by by by by... oot b= FPuE)

sexXemMa HMakakla KOWJaTupuil MabKysauup, 6y epra b, = a, 0ymu0,
DXUPr¥ KaropAa OOliKa COHJMApHHHr Xap CHPH YHUHT YCTHAA Typrad
MKKHTA COHHMHI' HuruHmkcura Ttewr. Kenrupuiran cxema [oprep
cxeMacH 1e0 aranand, y [opuep rtomommgan 1819 fi. BJOH KuaMHMaH
314, Arap 6m3 (2.1) reHrqukza x =1 ne6 oscak, XHCOGCJAILHUHD
TYFpH €KH HOTYFPUJIMIHHE TEKLIHPHI UMKOHHHM Gepajiuran

G+ ot .. A a, =0+ 0 =8 b+ b+ ...+ bn)

ayuocafarra sra Gyaamus. Arap daxar b, == P, (§) uu xucobaam Ta-
Ja0 KUiMHCa, Yy Xosja ['opHep cxemacuHH Kyhniaruya

P& =1( .. ((al+a)i+ ay) +...+ an-1)E+a, (2.3)

&sub osamm3. DBy ycyn kynxan guiiMaTunn xwpcoOJsanl yYYYH XaKuka-
TaH xaM 3(dextus yeyamup. YUymkn (2.3) dopmyaa éEpnramuma £, (&)
uM xxcobnaérransa €us dakar £ mapra xynafitepuin amajuHH  Gaka-
pamus, Opmud fysn Onnan xucoOsaranja sca &%, &%, ... &" papaxka-
JiapHU xucobJgam yuyH # — 1 mapra KYnafTepull amajuHu Ba  a&”,
@ §1, L L., @n & KYnaliTManapHyu Xocua KuaaéTranna sHa 1o Ta Ky
TaHTHPHLI aMaJiMHK, XammacH OYaub 27— 1 ta KynafiTHpUIl amajiuHH

_Da)kapuilira TYFpPH KeJap 3[H,

Mucon Ky#uparn
Px)=2xt=—5x3—3x 41
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KYUXaHUHT X = 1,5 HyKTamarn KuiMaTHHH XHcoOnaiiMn3:
"2 —5 0 3 I 1,5
3 —3 —45 225 .
2 —2 -3 —15 -—125
Jlemag, P(15)=— 125
Kynxan xocuaarapudnur KuliMatuaum xucodaamr. Duu P (x}y
KYNXal XOCHIAIAPHHUHT X ==§ HyKTajard KHAMATJAapHHM TOMHILI Ma~
cajlaCHHU KypuO JHKailIuK.
Arap P,(x) mu (x —E) ra Oymurauna xocun 6yaran G¥/uaMani.
Po_i(x)y=0,0 %=1 b, Oxn-2_1 O

n-1

opxanu Oearunad oncak, y Xonafa
Po(x) = (X — E)Prs(x) 4 50 (2.4

TEHIVIHK Keaud uuKaid. Fn-i(X) HE (X — &) ra Oyqumranpa  xocwum
Oyaran GyJuiiManu : :

Pros(x) == b X2 4 bDXP =8 bi1,
Jiecak,
Pn_;,(x) == (x - §)10n~2(x) —+ b,(llll

TeHIJIMKKa sra 6Yaamu3 Ba X. K. (j -+ 1)-kanamna P — %) HH (x —
— &) ra O§auHranga xocua1 Oyaran OfJHHMaHy

P9 = 0010 bl o,
Jnes Genrnaal,
P (%) = (% = &) Paeye1 (%) + 69, (2.5k
TEeHrIMKHU €3avus. Harmxaza
Po(x), Pari(x), Paos(X), ..oy Py(x), Py(x)

Kynxannap KeTMa-KeTJAHfuHd Ba KYNXajJapHuHr Koy(ppuLeHTIapHAA:
TY3H/Irad -

ay Ay oo, Qun2 An.y Q,

b8 o L6y B0 B

2 N JPR IS

2 2 (2 .,
S S R (2.6%
b(()n-l)bfn—l)
b§™

yubypuak MarpuuaHd xocmi Kuiamus. Arap 0~V =aq, ({=0, n) get:
oicak, y xoana I'opHep cxemacHHH KeTMa-KeT KYaial, Kyduparu
by == by=1, b = by~ 4 bii) &, 2.7y
((=1,n—j, k=0, n),

3%
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peKyppentT (rpMyaanapHi XocHa kuaamus, JHau (2.4) afHUATHH XaM-

na (2.8) afinuateu j==1, 2 ..., n—1 yuyn €3ub, KeAMHTUTapHHH
OLAMHTHAApAra 0445 Gopud KYHuo,
Po(x) =60 L b0 (x —E) ... b (x — )" (2.8)

ra sra 6ymamus. (2.8) TteHrsnxjaad sa Teiop xartopuparu &inama-
HUHT SITOHaMUI Ay

()
n(g) bLo, n( D — 0 o ,Pn {s):b(()n) (2.9)

Ill’ nl

v xocun kuaawmus., Ulvena#d wuau3, P,l(x) Kynxan \OCHJIaJIathHHI‘
E myxranaru yufiMaria piiii TOU MU YLy H Ou3 (2.7) pekyppeHT Gopmy-
nanapnan dpofiiananu’ (2.6) yudypuak MaTpHUAHM TY3HINHMH3 Kepak.
Mucoan Kyfinaaru
P(x)=2x"—5x3 4+ 3x + |

I(y'ﬂ)(ajl Ba 'HVIHI‘ XocHunatapdauiiir X = lg Hy KTajiaru KI'H\ arTilil ToOnAaMu3. By.
HUHT yuyH (2 6) Marpunanu TyzamHa:

2 -5 0 3 1

2 —2 —3 —1,6 —1,25
2 I —1,5 —3,75

2 4 4,5

2 7

2

(2.9) ¢opMyrasap:an sca XOCHIANaDHUHT KUUMATAZDUHU TSNAMH3:
P(15) =-— 1,25, P)(1,5) = — 3,75, P/(1,5) = 21-45=9; P/ (1,5)=3l-7=43
PiY(1,5) = 2-41 = 48,

Kynxannu KpalpaTHK y4yakra @yﬁraﬂmm 6JJIHHMa Ba KOJ-
JMXHH Tomdid. Mavayuxa, £, (x) Kyrxanan ksagpartuk x? -+ px -
-+ ¢ yuxagra 6yaramga xocuT OVAraH KOAMHK uH3HKJAH  QYHKOHA
ax--b 6ynaan, Aexud KyJailink yuyH ¢u3 Oy umsuk/M (QyHKLHSHH
mMaxeye bp_i(x + p) + b, dopmana  Esaus:

X" + @t b L = (bext 2 DX L b -
+ px 4 q) 4 baa(X + p) -+ by (2.10)

By MmyHocafaTia X wuHr GHD XU/l JapaxKkanapd OJIHAArH Ko3(duLH-
€HTJIapHH TEeHIJIALITHDPUO,

(@y= by,

|a1=b1 + pby,

a, = by + pby - qb,

(2.11)
lan—l = bn_1-+ Pbn-2+ qbn-s,

lan = bn"{"‘pbn—l +vqbn—2
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TeHrJMKapra sra 6ysaamus. By epmau b, by, ..., b, J2pHH TOnmm
YuyH, KYHAHJaru pekyppeHT MyHocaGarjap Xocua OFJafu:

[bosao,

|6y =a,— pbo,

{bZ = (I "pb1 - qu’

T (212)
|bn_1=an_1——ﬁbn_2—qbn—3,

b,=2a, — pbn_1— Gbn-s.

Xucobaamna ocon Gyanu yuyn Cu3 Oy MyuocaGaT/apd KyHuparu
cxeMma IuakjHAa €3UUMH3 MYMKHH!

a() a1 a2 613 DR an_l (Zrn
—p —pby —pby —poy . . —pdua —pbyy
—q ‘—"C]bo —[]/}l P ‘_‘[7.511—3 ‘—(;’bn_fz .
| by by b, by ... by b,

By cxemaga oxmpru carpaaru CcoOAID  Y4TA OJIMANH  caTpaapAary
COHMIAPHMHT HHiHHAMCHAAH H3cpaTaup. Memax<  (2.12) épaammaa éku
IOKOpHAAry cxemafal qofilaneHud, b; (i = 1, ») Japad TonaMM3 Ba
HaTHXKaAa OYauHMa Qn-o(X) = 0x" "2 4+ 0, X"+ ...+ bu—z Ba KOI-
MUK ry(x)=bpn—y(x + p) -+ b, Oy1ann.

3-§ TEHIJAMAJAPHM EYMIIJA UTEPALUA METOZH

Oppuit nTepauusi METOLH. Bus xosup opauit nrepaunust (éxu
KeTMa-KeT sIKMHJaIINIl) MeTOAH OuJal OuTTa CORAH TedrJama MHU-
conupa TauuiiamMus. By MeTOoRHHHI yMyMuil nasapHscu Oujan Ke-
fuuru naparpadAa tamumulb yuKamus. Mrepauusa METOAMHH K-
aauw yuys [(x)=0 Tenrsama ysra rteur Kywis OjaraH Kyfunaru

=% (X) 3.1)
KAHOHHMK LIAKJTa KeATHPHJTAH Ba HJAM3TApH aXpaTHIATaH Oyiuliu
Kepak. (3.1) TemrnaMauHHD HJAAM3H éTran aTtpouuur GHPOp Xo
HYKT2CHHH W3JaHaéTraH HJJU3HHEI HOJMHYM AKHHJADIMINM  ed
osamus. Hapb6artnary sigKBEIaHWUAE Tonum yuyH (3.1) HHHT yhr
TCMOHHTA Xo HU KysiMiu3 Ba xocuu Oy.rad ¢(¥,) KulimaTueu x; Ou-
sad GearunaiiMus, sibHU

Xy = ¢ (%0). (3.2}

Tonuaran X, couuu (3.1) punr Yur ToMmonura Kyiu0, sHIH COH Xy=
== (X,) nu xocua Kuiaamm3. DBy xapuzénpm papoM STTUPHO, N~ AKHH-
naluuml X, HH (42— 1)- sguuiamnn X, €pJaMuaa. TONamus:
x,=a(x,—) (n=1,2,3, ...). (3.3
By dopMy./a €paaMpia TOMMJIAH COHJAAD KeTMa-KeTJMTHHHHT JIMMHUTH,
t

SABLHHU
lim 7 = § (3.4}

n-o
37.
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"‘MaBXYHL Ba ¢ (X) dynkuua ysnykcus 6yaca, (3.3) TeHIVIMKHHHC Xap
HKKajJa TOMOHMAA JHMHTra yTHO,
E=limx, = lim ¢ (Xp-1) = ¢ (lim x,) = ¢ (&),
n-»oo n—roo

n->o
STEHA
E=0¢ ()
wa sra Oynamus. By rtenrmuxknan kypusamiku, § Gepuiran Ter/aama=
HHHT Wiiusk skad. [emak, Oy uamusuu (3.3) dopmyna épramuga uc-

TaIraH aHUKJIUK OWsaH xucobJjaml MyMKHH. (3.4) NUMHT MaBXYA Gya-
TaH XoJla uTepauus Kapaéhuu gxunsawysiu nelniaiu. Jlekun limx,

n—oo
MaBXKYH OYIMacnurd xam MyMmkuH, Oynad xoJafa oOnJHH HTepauus
YOy Makcaiara MyBoduK OYMaiiau. -

Wrepauus meronn coana reomMeTpuk MabHOra sra. ByHd Tymynum
VuyH ¥y =@ (X) Ba ¥ = X (GYHKUHSIADHHHT TpadHKJIapHHH UH3aMH3.
Dy rpapuxknapauar xecumran M HyKTacuuamHr abcuuccacu (3.1) Tenr-
JIAMEHHHT X ==& WAAHSHIMD.

Papas KuIalIMK, X, HOMMHYM SIKUHJAWMIM OYJACHH, Y BakTia
Ag(Xo, ¢ (X)) HyKTa ¥ = @ (X) 3rpu umsukaa ératu (6- uuama) By
EYKTaJaH I'OPH3OHTaAN (0X YKMra napajJien) uMsHK yTKasamus. By um-
BUK Y = X Ouccextpucaud B( ¢ (x,), @ (x,)) HyKraza Kecamu. @ (x,)
#M Xy Ounan Oenrunab oncak, By HyKTaHUHI KOOpAHHATANapu (X, X,)
KypuuMwra sra Oysagu. By HyKTa opkanu 0y YKKa Dapaajen TYrpu
UHBMK YTKascak, y ¥ == ¢ (X) arpu umsukHa A (x;, ¢(xX;)) HyKTaza
wecagu. By xapanuu jasoM 3TTHpMO, Yy =— X OGHcceKTpHcana €rrad
Buxy, x;) (Oy epma X, =9 (x,), CYHr Y=o(X) Srpn uh3HK
yetuma Ay(X,, @ (%,)) HyKTara sra Gyjamu3 Ba X. K. Arap urepauns

»kapa€uy sKuHIawca, y Baktia Ay, A, ..., A, ... HyKTanap
a3nanaérras M mygrara axuHnawamd. A, A, A, . .. HyKTasapuubr
Xy, Xy, X9, ... abcuuccanapd £ ra, Anuu (3.1) TeHrJamaHuHr WJH-

3ura saxuugawany. Wyrgad ka0, HTepallud METOAUHHNT TEOMETPHK
MaBHOCH KyHuparugan uopar: ¥ = @ (X) 3rPH UH3HK OWJIAH KOOpIH-
#Haranap Oypuarn CHCCEKTPHCACHHHHT KECHWHMIN HYKTACHra CHHHK UH-
BHK Oyinal xapakaT KH/IaMH3, CHHHK YH3MiHHHT vujapd Has6ar Ou-

N <yly=o
A/ 5
A .
8, ! Kﬁﬂ
“/ 1 3
[ i L
|. l| 1 £
0 & [ ‘0
6~qusMa, 7-un3Ma,

&8
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P
4 N
A
1,
%
4, 7 ;
4
o g A
o
o1 L x
o gxH K n 9 % §%
8-ynsMma, 9-yusma.

Jay srpu uMsHK Ba OHccexTpuca yCTHAa €TalM, TOMOHJApH 5ca HaB-
Gar OujaH rOpu3oHTA] Ba BepTuKan #yHaaraH Oyfaagu. Arap srpw
4M3HK Ba OuCCEKTpHca 6- yu3Magaruiek Xofiramray Oyaca, Yy BagT-
Ja CHHHK UM3HK SHHAMOSNM 3ciarald. Arap 3rpy 4UH3HK Ba OHCCEK~
TpHca 7- yu3Majaruiek OyJca, YHA3 CHHMK YH3HK CITHPAJHH 3C~
JlatajH. : ,

WTepaunon »apaéH Y30KJIAIIHIIKH XaM MyMKuH. DyHHHT reo-
METPHK MabHOCH LIYHIaH HOOpAaTKH, 3MHANOSHUHT TIoFonanapy (€xu
crHpasHuHr OYFHHJapu) OOpran capu KaTrajallaldd, LIYHUHT YYYH
xaMm Ao, Ay, Ay ...HykTamap M ra sikunjamMaiiin, Gajaku y3oK/aa-
maan (8—9- unsamanap).

MojoMukn, wurtepalus XapaéHH Xap NOHM sIKHHJIaLlaBepMac
sKaH, JeMak, 6y KapaéH SKUBEJALIRIIN Yy4yH Kaujafl mapriap
GaXkKapuJULIM KepakJIHTHHH aHuKJiall KaTTa axaMmusrra sra. by
uiapriaap ywoéy reopeMana KypcaTHaalH.

I- reopema, Papas kuaalink, ¢(x) OYHKHHA Ba JacTJalKiE
SIKHHAAINI Xo KYAUAary maptiapHy KaHOaTJaHTHPCHH:: '

1) ¢(x) bynxuas ,

| I — 2l <3 (3.5)

opa/MKAa anuxsanras 6Vaud, 6y opanuwkJaH OJHHMAH MXTHEPHA HK-
KMTa X Ba y HyKTanap yuyH ¢ (X) JIunmuiy mapTRHH KaHOATJAHTHp-
CHH:

e () —o (N <glx—y] O<g<); (363
2) Ky#unaru TeHrcusauxJap OCayKapHJCHH:

o — o (x)l <7, o<, 3.7y
—q

Y xonna (3.1) renrnama (3.5) opanuxaa sirona § mapusra sra 6yaus,
{x,} xerma-keriug Oy eyuMra HUHTHJIAAH BAa MHTH/HII TE3JHIH

=< g (3.8}

TEHrCH3NMK OW/IAH AHHKJIAHAMM,

3%
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UcGot. Aspan wHiyknns MeTomuEM KYa1al, uxTuépuit n yuyH
X, HM KYDHMID MyMKHHJMIHHH, X, HHHP (3.5) opaqukia ETHIIJIMTH Ba

X1 — X,) < mg" (3.9)

TEHICH3/THKHUHT OaKapW/HIIHEN KYpcaTamus.
Arap n=0 6yaca, x, = ¢(x,) 6yarann yuyn (3.9) TeHrcusauK
(3.7) nam keuG umxany,

Byngan ramkapu, v << T—lq < 3 6yaraHn yuyH |x, — Xof <Z 8 Tenr-
cu3mik Gamaputus, x; (3.5) opanukna €rann. Duam (papas KHIANIHK,

Xy, X3y +«., X, Jap Kypuiran 6yau6, yaap (3.5) opaiukia ETcHH
Ba

IXk+1-—xk|<‘/]qk (k=0, 1,...,’1——1)

TEHrCH3/IMKJAap Gaxkapuicud. Muayknus maprura kypa x, (3.5) 1a
éram, ¢ (x) (3.5) Aa amMKJIAHTaH, WIYHHHT YUYYH XaM Xaq1 = ¢ (X,)
HH Kypuml MyMKuH. Teopemauuur 1-maprunan

lxﬂ+1 - xn‘ = lcp (xn) — ¢ (x"~1)l < qlxn - xn—ll

Xequ0 uMKamd. JIeKMH X,_1 Ba X, YUyH MHAYKUHS WIApTHra Kypa
1, — Xnal < g™ Ypumam, peMaK, |Xnp1 — x| <mg". By 3ca Xy
Ba X, yuyH (3.9) TeHrcusJuKHUHT GaxkapUJHIIHHH KYpcaTanu. Huxosr,

lxn+1—xol<!xn+1—xn|+Ixn—xn—1|+ con R — X <
<"+ agttt L= —-———‘“l‘ff; <<t

MyHOCabaTiap Xny1 HUHT (3.5) opamukpa érmmmHn  Kypeataau. [y

6unan UcCOT KWIMHHIUM Tajad STWIraH MYJ0Xasa TacIUKJaHIH.
3uau {x,} HUHT QyHAaMEHTAn KeTMa-KeTJHK Talllku/ STHIUMHH KYp-

caramus. (3.9) TeHrcH3/MKKa Kypa MXTHHpHH p HaTypal cOH YUyH

‘xﬂ-lfp_ xnl < lxn-H) - xn’ +.o.o0F l-"v‘n+1 — xnl <

< gL gt < g

ponsr —5,f < g (3.10)
BY TeHrCH3JHKHHHT YHC TOMOHHW p ra Gormug Oyamaranmuru Ba 0 <<
< q<<1 6Yarauuian {x,} KeTMa-KeTJIHKHUHI (YHIAMEHTaJJIMCH Ba
yHUHT Jaumatd §=lim X, MaBXKyZauru Keaub uukamd. {X,} KerMa-KeT-

n—->00 .
auk (3.5) opanugna érranu yuynm £ xam my opamuxaa é€ragm.  (3.6)
waptiaH © (X) HUHT Y3NYKCU3TUCH Keu$ UMKafu, UIYHWHT Y4YH XaMm
Xnt1=¢ (X,) reHraukaa jgumurra yrud, & (3.1) TenrnamaduHr MIRH-
34 3KAHHHM HCOOT KHIAMHS. _
Suau & wapusuunr (3.5) opanuxna sSroHaaurddd ucGoraaiivus, Pa-

pas KHJIRHIIHK, E (3.1) renrnamaunuur (3.5) opamukjaru Cowka Gupop
40
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~

winusn OYJCHH, . J 3KaHHHH KypcaTaMmH3. XakukaTan XaM, (3.6)

ra kypa
[E—El=]o(8) — o B <q|E—1,

0<<g<<1 6famrann yuyn 6y wMmyuccabar ¢akar E==§ Gyaranmarz=s
Gaxapunanu. :

SIKHHpAINI Te3JMrHHH KYpeaTyBun (3.8) TeHrcHsnukam KeJTHpHO
unkapui yuyd (3.10) Tenrcusamkia p — co Jammutra yTHm Kudos-
Iup. Teopema ucGoT 6¥.au.

Uzox. Oparja, urepains MeTOAMHH KYaragtrakja UKKUTA X,_{ Ba X, KeT-

Ma-KeT MIKHUHJAmWILiap Gepusran avukJuK OWRaH yCTMa-yCr TyLICd, Wy aHHKNHK
Gunan £ = x, nebd omuvaiuw Ymymain oarauga, 6y ¢ukp HOTYipuawp Macasay,
x = 0,999x Tenwrnamann vapafinuk. By epaa ¢(x)=0999x, ¢ =0,999. Jacr-
nabKM AKMHIAWKBL X, HU 1 ra terr ge6 ogu6, 6y TeHriamanu HTepaius MeTcid
Ounan ewamusd. ¥ xorga x; = 0,995 na x5 — x; = 0,001 6ysai1u, 6y TeHrIaMaHUHE
anuk nagusn £ =0 aca x; gan 0,999 ra ¢apx guiazu.

IOkopuna alirunran duxpun ¢axar | ¢’(x)| < g 6¥aub, ¢ Gupaan aHua KHYMK
G6yaraiparuna Kyanam MyMKxuH. Bywunr tyrpuaurunu g < 5 6yaranna xyhnia-
ruua k¥pcatuill MyMKun, ByHuhr yuyn f(x) = x — ¢ (x) pe6 onamus, y Xoiia
fE)=00na f(x)=1—9¢'(x) > 1 —q 6yraxn. Llynunr yuyn xam

b — (o)l = [ /() —FEY =[xty — Bl [ FED| > (1 — g) Jp — ]
Gon € (Xg, ),
xemMax
Xp—a (X
o 8 < r =8 ()
l—gq

Ba (3.6) ra x¥pa
fxp—9 () = lo (Xp_1)—9 ()l < qlxp— xn_1‘-
By TEHrCU3JuKaapaal 3ca
q
lx,—E&l < _I?q [n — Xq_q]

1
xocul 6Yrain. Arap, xycycuil xonja, ¢ < 5 neb oJcak,

e —xnt < Xy — 2,4l

Gynanu, spH Oy Xonaa Ix,z—;c”,1 | <e man |§—x,|<e Keanb uuxand.
Mucoa Urepaunsa ycyan Gunan

Fx) =3 —80x+32=0 3.11°

TeHrraMawuur Myc6aT HAXM3Japd 5 Ta MUIOHYAM pavaM OWraH  TOMHICHH.

Euwum. Uirypy Metoguun xyuna’, Gy Tenriamanunr mMycfar wnaanznapu &
Ba £, napunnr moc pasunipa (0; 0.5) ea (8,5; 9) oparuxnapia ETHHIMHN KYPaMU3.
Utepanua metopunu k¥iaranm yays (3.11) Teuraamanyu XaHOHUK KYPHHNHIIAA E3MIE
kepak. Bynn x¥yn ycyirap Ounan Gawapimm MyMxuH. Jlexuil xap 1ouM Xau Kano-
HHK k§punnmiard g (x) GyEKUHS Teopema (MapTHHM KauoarnanTHpapepMaluiu.
{3.11) Temrpavauu yura SKBHBaJENT Ofrmran, Macarad, Kydulard yu XHI KYpH-
HHULJA €3HI0 MYMKUH!

X = x3—79% 4+ 32 = ¢,(x) (3.12)
4t
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Bxu
. . X3+ 32

X = %0 = ¢q(x) (3.13)

€K

8,
x= }/ 80X =32 = g3(). 3.14)
Xap ukxana uazus arpodpuza xaM ¢;(x) rap xocuiara sra 6¥araHd yuyH teo-
pemazard (3.6) waptau | ¢;'(x)} < ¢ < | mapT 6UAaH aaMaWTHPHII MYMKHH. DH-
AV ¢;(x) napHuHr Kafich OupM TeopeMa INAaPTHHM KaHOaTJaHTHDHIIMHM KYpafauk,
/(%) = 3x2 — 79 Gyaranu yuyH Xap uxxana uiau3 artpoduia xam |¢,"(x)} > 1,
Jaemax (3.12) Tenrsava yuyH nrepauus apaduu y3oxnamagu. duam (3.13) tenr-
JaMaHu TeKmupaiany, ¢’y(x)= z_gf Byngat (0; 0.5) cpannkia [¢'y(x)| < §§5 =
=q< 106 SKAHAUIHHU KYpaMus, sbHM £ HH Tonuum yuyH (3.13) Teurniamara ure-

paua MeTOAuHY K¥anam Mymkud. JlacTaabku sXHHIaWHWHY X, = 0.5 Xe6 oaud,
KelnHrH TYpPTTa AKUHIAUIMIIHY XHCOGJaHMu3!

05)% + 32 :

Xy = (T;j— = 0,4015625; x; = 0,4008094; x5 = 0,40080487;

x4 ==0,40080483.

Jlemak, 5 Ta uwoHuJn paxamu Ourau & = 0,40080 pe6 ONMIIHMH3 MYMKUH,

Taduutiku, (3.13) TeHrramafa HKKMHUYM WAJM3HH XaM HTepauus MeToiu Ou-
JaH TOMUUIra xapaxar Kuiamua. Jlexkud Oy MymKuH smac, uyHku (8,5; 9) opamruk
yuyH |oo’(x)] < g < | mapr 6axapuamaitpu. Wlynuur yuyn xam (3.14) Tenriavanu
TeKwupub xypaiauk:

8
3,/ (80x — 39)2

g3'(x) =

10 1
Byuaan kypamuskn, (8,5; 9) opanuxjaa |¢. (x)|< — < —, w cabadan (3.14)
y 3 97 S o0 MY

TenrjamMafan £y HY TOMHUIHMH3 MYMKHH.

HonnHuyd gSKuuJamvuiE X = 9 1e6 onamus, KedMHIH sKHHIAWHILIAD 2-Kan-
sBanja kexrupuarad. Jemax, 5 Ta uIWOHYIK paxaMH OuaaH oJMHran Kuiimar §; =
== 8,7371 ra Teur 6¥xanau,

2- acadsan

9
8,82
8,7668
8.7483
8.7412
8.7386
8,7376

'8,7373
8,7372
8,7571

0 8,7371

O OO U W -~ O
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Hrepauuss meronnm sKunIammu- gy
WHHEA Te3NaIMTHPUIIHUHT GHp ycy-
AU xaxkuaa. Mrepauus MeToRHHUHUE
AKMHJIAIHIIY EKH Y30KJalmumy § .

HJIIU3HUHT KHUHK aTpoduia ¢’(x) M.
XOCHJIAHHHT = KHAMartura OOFJHK

() . |
SKAHJHTHHH I0OKOPHAA KYpraH sHK. 87 | A ol
Jlexun K. X. Bercrefin 1958 jina- T i/x
Jla uTepauus METOAMHH WIYHAal oL
Y3rapTHPHIIRK TaKAH( KHJITAH 9/IH- e § n

KH, OyHH Kyanarania ¢’(x) Husar
KHAMaTH Xxap KaHna#t Oyaranna : 10-unama,
XaM uTepanus XapaéHu sKHHJIaa-
nu. Ma6ono |¢’(x)| <<l rTenrcusnuk Gaxapuica, Y BaKraa ofaut
yrepanus xapaéuura Huc6aTaH Bercrefin KapaéHH Te3POK AKHH-
Jaliaim.

Bercrefin ycyau

X =@(x) : (3.15)
topMysnazian TODHJTMAH Xni; HH
Zny1=q2,+ (1 — q)Xn1 (3.16)

(opMya €paMuaa 24 OWIaH aiMamTHpULIZAH uSopar Gyaub, GyH-
Aa g — Kepak/{ PaBHIJia TAHAA0 OMHATAH MUKJOPIUD. ¢ HUHT KUHMa-
THHH aHUKJaw yuyH 10-umsManadn cofijanaHamus.

®apas KunafMmK, Xp41(3.15) dopmyna épaamuna 2, OpXagH TOMHI-
ran OYJcuH, AbHH Xnp1==0(2,). ¥ Baktia A Ba B HyKTaJapHUHT
KOOpIMHaTanapy Moc paBHWaA (2, ¢(2,)) Ba (Xut1, Xer1) OYmanu.
Bynnait Xonna 2,41 yuyH sHr KyJai xuimar M HyKTaHMHT aOcumc-
cacuaup. Yuu tonum yuyH AB keema yerupa C (2nri, Xny1) HYKTas
#d onamu3. Juan (3.16) HuHr Xap wHKkaga ToMoHMra — g2, — (1 —
— @)Zn41 WY KYIIMO,

9 (20— 2p41) = (1 — g)(2n41— Xp11) (3.17)
HU Xocu1 Kuaamus. Yusmazan gofinananus, (3.17) uu
qAC=(1 —¢q)BC C(3.18)
KypuHHIIMNA E3MIINMH3 Ba
BC=MC=— AC-¢/(x,), (¢'(x,) <0) (3.19)

TEHIVIMKJIaPHUHT YPUHJIK SKAHJIUTHHH KYPULIMMMS MYMKHH, 6y epaa
Xnt1< X,< 2.

¢ HUHT TakpuOMA KuHAmMaTHH TONHW YyuyH ¢ /(X,) HE TakpuGui
paBuija KyHRuiaraua ajMaiiTHpaMHus;
W2n) —¢(2,_1) _ Fngpr ™ Xn

o(%,) = : (3.20)

Fn—21 . Fn— &y

(3.18) — (3.20) napnan
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q BC ~ Xni1=— Xn

,
— s 7T e X Y= — .
T AC ¢'(x,) Py
HY XOCWJI KWiaMu3 Ba ¢ HHHI TaxpuCUA KUAMATHHH TOTAMH3:
X —-—X
1 n
g = nt . (3.21)

_ Xpp1 — Xn+ Zp1—2n
(3.16) Ba (3.21) dopMynamapaan Kypamusky,

(X,H_] bt Xn)(xn+1 — 2p)
Xpp1—2nt &, _1— X"

Znp1 = Xnpy1— (3.22)
By QopMyaa X,41 YpHHAA MIJIATHIATHTAH Z,4; HUHT KMHMATHHH Ge-
pazu. Bercrefin ycynuHu amania xyuaall YY9YH  WUIHSHHHT  HOJMHUYH
SIKMHJAINUIIN X, Fa Oup Mapra OAANH HTepaunusHH Ky/dam Kepak.
By OupuHum Kagamian CYHI X ,11 HM Tonuml ydyH 3ca (3.15) popmy-
JIaHH Xny1= @ (2,) KypuHHWAa KYJuaiivus. Bus Oy epaa Oy sxapaéu-
HUHT OAJMI uTepauds xapaHura HucOaTaH Te3pOK  SIKHHJAALMI MHE
Karbuil paBuIIA acocnal YTHPMACAAH MHCOJ KeITHpHII OuWjiaH uerapa-
JaHaMU3.
Mucoan VYwmby
f(x) = x3 + x — 1000 = 0

TeHrJaMaHuHr SHI KarTa MyclaT uagusu 10~ anuiaux  6uzan TommMAcHH. W3-

JanadTraH HAZN3HURT HOJMHUM SKUHAamnwmy cudataia Xo= 10 HH OaMmuMu3
myMKHH, By TeHraaMmanu

, x = 1000 — x3 (3.23)
xypunnmaa &3u6 oxamus. by xonma ¢’(x) = —3x* Ba ¢'(10) = — 300 6¥nanu:
Jlemax, (3.23) Tenrnamara opuuil urepanuann K¥anas 6yamaitan. By Tenraamanunr

eunMuHn Bercrefin ycynw 6unad TONUArad KeTMa-KeT SKHHiamuuaapy 10710
QHUKINK Onjan 3- walBaiia KeJTHPHITaH.

3- arcadsa i

n K41 =7y Zn fp417=5(xn )
0 10 #10 10
1 0 #Q 0
2 1000 9,9 — 1000
3 29,7 10,1 —549600
4 —30,3010 9,9658 —G78.1018
5 10,2310 9,966655 .
6 9,07016 G,66667791
7 9,566666 19,966666790
8 9,9666667906 9,96666679061
9 ¢, 9666667206 9,96666673061

By waapamumnr yurnun yerynuxa (3.22) ¢opmyaa épiamuga Tonmurau z, nap
KEATHPHAraH, OXWPry YCryl sCa OANMH HTepauus YCYJHHUHT y30KJAUIKIIHHY
xypcarnmn yuyd xenrunpuiran [Onnysua OGunan Gearnnanrad guiiMatiap WKKHHYM
yeTykary Moc kufimartaap Oumaau ycrma-yeT Tymanad, uyHku Bercrefin  ycyauun
xyauaw yuyH n > 2 6yaumu Kepax,

44
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XucoGaam  XaTOCHHMHP HTEPANHOH KAPACHHUHT AKHHIAMU+
WUra TabCHPH. DH3 OifMHrL (YHKTIaPAA HTEPALHOH KapaEHHMHI
yeast MOJEMHY KYpuS uukKan siuK. By momenta {X,} KeTMa-KeT/MK-
Hupr 6apua aJeMeHTJapH abcomoT aHdK XucoOJaHraH ned (apa3 Ku-
JuHraH 31u. Acauga sca kyaga xucoOjaHaérraHja Xam, MalluHaja
xucobmanadrragga xaM, OH3 aMaTrIapHH 4eKaId MAKNOpHArd paxamJap
yeruaa Oakapamu3. ByHHHT HaTwxachid, SbHH AXJIMTIAUl XHCOOMA2H,
Xucobsall xatocd Keaud uukald. MrepauusHudr OupUHYM KalamH-

Ia x;==@(x,) YpHura yHra siuHpoy OYJaraH X, HH XOCHJI KH/IaMHu3.

By epaa x; — X, = 7, XucoGaam xatocu xocua O§maau. VKxunun Ka-
Iamaa 3ca Xato MKKH cababra Kypa xocun OFaaaum: OHpHHUHJAH

@(x) dymkuuaga x, ypuura x; KyHwiald, HKKuH4HIAH @(X;) AXAHT-
Jaul xarocd OWJaad Xucodnagamd. Jlemax, TonmdiraH X, Kuivar gakar

TaKpubuil pasumaa @(x,) ra TeHr: X, = ¢(x,) + 74, Ty—Xucobam xa-
TOCHHP.

Wynpait K0, urepanus METONMHW KYJJadTraga Xai1 = Q(X,}
{(n=0, 1, 2. . ..) KeTMa-KeTJ UK YpHATA

Xnrt= Q)+ 10 (2 =0, 1,2, ..)

KeTMa-KeTIuKKa sra 6yqaavus, 0y epaa §, — Xucosnaul XaTocH.
[Oxopraa ucSor KuwiutHrad TeOpeMaHuHr XyJccacd {X,} KeTva-
KeT/INKKA Taa/lyKad Oy.aragu yuyH, arap 6u3 gyumMia mapr gyiva-

cak, 6y xyaoca {X,} KeTMa-KeTJuK yuyH Ypuisau 6Vamailin, xarto Oy
KeTMa-KeT/mMK § Wamusra sixumiaamMacanrd xav MyMxud. [Lysuar yuys
Kyfumary TeopeMaHud HCOOT KHJIAMH3.

2-teopema. Papaz guaaiiuk, @{x) gacriadku AKHRJAMIMLI X, Ba

~

X = Q%) - Yy Ko =gy m=0, 1, 2, ... (3.24)

TEHIJIMKAaD OMJaH aHuKjaaurad {X,} KeTMa-KeTJuK KYHHAATH IapTiaap-
HH KaHOATJAHTHUPCHH:

1) ¢ (%) dynxuns
X — xo| <3 (3.25)
opanuKia aHugaaHrad OyanG, Oy opaluKiaH OJHHraH UXTUEPUH HKKH-
Ta X Ba Yy HyKTadap Y4YH
0 (x) =oM< gx—y O<g<) (3.26)

TEHTCHBIHKHH KaHOATJAHTHPCHH,;
2) 1, COHNAP YUYH

l<tgr  O0<g<1),n=0,12,... (3.27)
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G
TEHICH3/IMKAAp YpuHIn OV Jicuu;
3) Kyimparu

7+

%o — @(xo)| <, - <3 (3.28)

N+
—q
TEHICH3JMKJap Oaxapuwicua. ¥ XoJaja
1) x = @(x) Tenrnama (3.25) opanmgna siroma & eunMra sra,
. 2) arap 0<< ¢, <<1 6yanca, {x,} xeTma-keTux E ra SKHHIaLaRH,
3) arap ¢, =1 6yuca, X, Muxaopﬂap

Pea— 8 < 75 (1 -+ 79" (3.29)

TEHTCH3/IHKHH ‘KanoaTjaH THpald.
Uc6oT. Teopemanuar OMpHHUM TacAurd 1- TeopeManaH Keqn3 uu-
Kanu. Kosaran tacauxsiapua ucOoT/aw yuyH Ou3

Xn— X< YN gnigi (m=1,2..)  (3.30)
{==] '

TEHTCH3JIHK/IAPHUHT YPHHIA 3KaHAHTHHM K{pcaTamus.

ABBan WyHH TabKHAAS YTHi Kepakku, arap X, (3.30) Tenrcus-
JUKHH KagoaTnantupea, y (3.25) opanmkna éraid.

Xaxuxaran xam, (3.30) Ham O<<¢,=<<1 Hu xucoGra o.us,

15— % | < 3 g7 <t (3.31)
t’—~1
ra sra O0¥namu3. 1- Teopemanu Hc30OT KMl KapadHUAA
!x/n - xo, < 1 -i_q (332)

HH KeJITHPUD uuyaprad szuk. Kefiun Oy 1eHrcusmuxmaapiad Ba (3.28)
AaH ‘

[ — 6ol < [y — ] - o — 0] < 1+ <D

KeJHd uuKaju.

Suan 6m3 (3.30) TeHrcH3MMKHH MCOOT KaMra yTamus, GyHUHT
YUyH MaTeMaTHK HHAYKIHMA MeTOAMHH KYJnaimus. (3.24) Ba (3.27)
AaH n = 0 6yaranna

X1 — x| = 1ol <7

kesuG unkanu, Oy sca (3.30) munr m =1 Gyaranga YpUHIH SKaiH-
rusd Kypcarain. Onau ¢apas xunaiink, (3.30) m =n OYaranna
YpuHIM OyJcuH, YHHHr m = n -+ 1 6yaranaa xam Ypuuan OYHuinHRE
Kypcatamus. (3.24) HaH Xar = @(X,) HH aiupuo,

xn +1 ™ Xnt1 = (P(x,,) - (P(xn) + 1n
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HH XOCHJ KHJIaMus. 92,, Ba X, nap (3.2D) opaaukiaa érand, mynnnr
yuyn xam (3.26), (3.27) Ba (3.30) Temrcusiukiapia m =n Jed
0JIu0, ‘

IEEFH-I - x'H-ll < I‘F(;n) - (P(x,,)l + lTnI < qun - xnl -+ 7q’; <
n n+l1
<Y et et trdi=v X g
i=1 : i=1

HY XOCHJ KHJaMHu3.

Iemak, (3.30) m =n -1 yuyn TYFpu 5KaH. DHAH TEOPEMAHHHE
2),3)- Tacankaapunn ucbor Kuiamus. (3.8) Ba (3.30) TeHrcusaukmap-
ra kypa

Iz'%n — {élé_l;n — X+ Ixn - §|<T 2 gt (Ii_l -+ l_-i?- q". (3.33) '
{=1
Arap 0<< gy <<1 6¥sca, y Xoala n—-co 12
> ¢+ g7t <nlmax (g, ¢;) "1 —0
=1

Gyaraan yuyH, (3.33) nan

lim x, =8
xemud umkanu., Arap ¢, =1 6yaca, (3.33) pan (3.29) kesmb umkanu.
Illy Gwmaan Teopema ucGor OV./au.

" HUsox. 1) v, counapuu utepauus MeTORMHMMHr (4 1)-KagaMujard SXJIHTJauL
xatocH Aeb Kapall MyMKHH.
2- TEOpEMajiaH 7, YeKCH3 KaMaloBUH T[EOMETPHK DNPOTrPeccHsiieK HOJra UH-

TUATAHJATMHA X, HUHT § MAIU3ra AKMHIAWAWY Keaubd unkain., Arap [y, <7

6¥nca, 6y Teopema (akat x, Gunan § cpacujard afiupMaHuer GaxocHHu Oe-
paau.

2) 1 =0 6yaranaa 6u3 uTepanusd MeTOAMHWHT HIeaN XOANra KeXaMH3. ¥My-
Mai OJramfd, SKHHJAUIMI XAKHAATH TeopeManapHH 2- TeopeMaleK Tabpuranr
Kepax 34u. JleKHH WyHra ¥apamaciaH OyniaH kefiun 6u3z daxaT nieax XOJIHH
Kypub yuKaMus.

4- §. KUCKAPTUPHUB AK? STTUPULL NPUHUUTTU. UTEPAHHUSA METOAUHUHT
YMYMHUH HA3APHUSCH XAKHWIA TYIWYHYA

Metpuk daszo xaxkuaa tywmynHua. Papas guaafiniuk, X HXTH-
Spul 3JIeMeHTJIapHHHT TYnsamu OYJ/cuH. Arap X IaH OJUHFAH UXTH-
épufi HMKKUTa X Ba Yy 3JeMenTyiap YuyH wmyHIa# p(x, y) OyHKius
MaBxKyA Oy/m0, Yy Kyhuiaars wWaprjapHn (MeTPHK akcuoManapiH) Ka-
HOaTJIaHTHPCa, y Xoafa X TynjaaMm MeTpuK (asoHH TallKuA STajiu
Jefinnaan:

e (X, ) >0 Ba p (x, ¥) =0 myHocabar X =y Gyranjaruna
“Oa)kapHuiaay,

2) p (x, ¥) =p(y, X) (CHMMMETPHKIMK aKCHOMACH),

3) p (x, ¥) <plx, 2)+p(2, y) (yuSypua axchovack).

p(x, v) bysxkumsig 3ca MeTpuka (€km X Ba Y 3JEMEHTJap OpacH-
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Jard macoa) nemiand. MeTpuK (ha3oHHHT 3JeMEHT.IapH OJaTIa YHHHF
HyKranapy pedwiaju. X Tynjampaa macodaHum xap xua ycysanap Guiax
KUPUTHII MYMKHH, Yy Xosaia X xap Xua MeTpux (asc/iapHu X0oCu KH-
Jany.

Papas kunaiymk, X n §a4oBan X = (Xy, Xy, ... , X,) BEKTOPJIAP
Tyjamd OYacHH. By Tynsaamza 6us y4 Xuia Macoda KHpH TaMis.

1. KyOoux €ku m macoda. By gyinaaru

pl]t(x1 y)= mg&x lxi —yt] (41)

SN

TeHrJuK OunaH aHug/aH€afy. 1- Ba 2- axcuomanapuudar Gaxapu.iuimg
V3-yaupai pasilaH. ¥ UMHUM aKCHOMA 3ca KYHajard4a TeKIIUpuIai:

pal*, ) = max lxz—yil=ma‘.x l(x, —2) + (2, — y)I<<
<max(foe; — 2 42y — yil ) <max [x,— 2| +
+max Jz =yl =p.(x, 2) Feulz y).

2. OxTasapux &k s Macoda. By ky#ugaru

oi(%, ¥) = 3 1, — il (4.9)

(=1
TeHraHK Ousan anMiaanazu. By epiaa xam yauHIM akcuomauugr Oa-
M APHJIMIIMHY  TCKLIHPaMH3!:

ool ¥) = 3 Ik — i = 3 L — 2) + (2 — y) <
i=1 i=1

n n
< 3 e, — 2| + > iz — il = p5(x,2) + py(2,y).
{=1 {==]
3. Coepux €xu I macoda. By Macopa xyfiunaru

HEARY —[Z(xz"Yt) }1/ (4.3)

f=1

TeHTJIMK OMNaH aHMK/aaHagy. By epla ysHHUM agCHOMaHd TEKIIHPHIIAA
Komu-ByHSIKOBCKUE TEeHI CH3JUTH

b2 e

i

n n 1/‘
2 @b, <[Z“? ] {
= =1

RaH ¢oipananamus:

)= 3 =y = S lln—2) + (=) =
i =1

u[\/=

’:"" (xi“zi)z‘}'QZ(xi_Zi) (zz_)’)—i“z, -y’ <<

1-—1 =

<di(x, &)+ 2(x, 2) Pl(z V) 4z, ) = Oz(x z2)+ ez, V)P
ABLHYA

p(x, ¥) <px, 2) +ez, ¥).
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X rtynaamna 6y Merpuxkanap &piamuja KUpUTHIraH ¢asosap ysapo
dapxyu meTpuk asosaprup.

m MeTpuka OusadH asuKJanrad ¢aso ofartia M, OpKaaH OeJruna-
HAJH, ¥YuHHuM MeTpHKa OWsaH aHHKJ/aHraH ¢a3o 2 yna4oBiad EBKiauA
(pasocunup. -

X MeTpHK (a30HHHT

P(x, xO) < 8
IAPTHH KaHoatTJadTHpaJAUran HYKTaldapHHUHT TyﬂJIaMH MapkKasu X, A&
Ba pajuyCcH 8 ra Tteur 6}U7JII‘aH é'mu\; uap Jehuianu.

Bupop Merpuk dasonaru wap 6owxa ¢asona TamomaH Ooilka ¢u-
TypaHM Tawkua 3Taau. Macanau, 7, Qpasopard

PalX, Xo) <8
wap n yauosau EBkmin dasocuaa mapkasu x, = (x{9, X0, oo, xy
HYKTa,/ard 7 yJja4oBau KyOlaH uOopariup. XyAmH LIyHra ¥ Xumam
ps(X, %) <3
map 3Cca MapKasH X, HYKTajard OKTa3JpiaH HOOpaTAHp.

DBusra KefiuH4anuk yuOypyak TEHTCHU3JIMIHAHHC KyHHAArd HATHXKA-
cH Kepak Oyaamu. Mxtulpuit x, y, 2, £ €X HyKramap yuyH

l(x, ¥) —p(z, W)l <p(x, 2)+ply, ©) (4.4)
TEHICH3JIMK YpHHJH, XaKuKaTaH XaM, yuOypuak TeHrCH3/Iurura Kypa
o(x, ¥) < plx, 2) +o(z, ¥) <p(x, 2)+p(z, @) +e(w, y) (4.5
TeHT CH3/IHK/IAPHH E€3HILMMHU3 MyMKHH.
DYHJaH
p(x, ¥)—o(z, u) <op(x, 2)+e(y, ), (4.6)

6y TeHrcH3NMKAA X, ¥ Jap OwlaH 2, # JIaDHMHI MOC PaBHIIAA ¥pHH-
JapuHE aaMAlITHpPCaK,

p(z, u)—p(x, ¥) <p(x, 2)+oply, ©) (4.7)

Keqaué unkamu, 2und (4.4) tenrcusnuk (4.6) Ba (4.7) AaH Keaud up-
Kain, Macogpa mMeTpuk (asola TaOuuil paBuiufia SKHHJAILMII TYIDYH-
yacura omu6 Kendaad. X MeTpuk ¢asoma Oupop {X,} KeTMa-KeTumx
6epuiran OyJacud. Arap fi-~»co Ja p(x,, x)—0 6yiaca, y xoaaa Gy
KeTMa-KeT/MK X (a3oHHHI' X HYKTacHra SKHHJAIuad AeHWIaiyu pa
X,—x €y lim x,=x xabu €3unanu, p(x, y) mMacopa X Ba y aje-

n—rco
MeHTJIaPHHHT y3J1yKcH3 (yHKUMACH, SBHH arap X,-»X Ba y,—y
Oyaca, y xonpa:

o(x,, Ya) = p(x, ¥)

SKaH/JMIHHU KypcaTHil KHAHH sMic. Xaxuxarad  xaum, (4.4) rtenrcuss
JUKIA Z Ba 4 HU MOC pasumpua x, Ba ¥y, OMIaH aJMamITHPcaK;

o (X Ya) =0 (X, Y) <P (X5 %)+ P (Y V)
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Dy TeHrCH3JMKHHHT ¥HF TOMOHHM HOJra WHTHIaJu. JleMmak,

P (Xp ¥u) = p(%, Y)-

Merpux asolia xap OMP AKHHJIAMIYBYH KeTMa-KeTJIMK OHDTHHA JIAMHUT
Hykrara sra GYJadmiy MyMKHH. XaxHKaTaH XaM, X,—>X Ba X,->V,
SLHH JUMHT HYKTaZap MKKHTA X Ba y OyJacuH. ¥ Xoala yuOypuax
TEHTCH3JIMTUra Kypa

<p(x, ¥) <p(x, x,) 4+ (%, ¥)-

Dy TeHrcusiukJapHMHT YHI TOMOHH A —> oo Ja HOJMra MHTWITAHIUCH
yuyH p(x, ¥)==0, SBEH X =Y.

X Metpuk ¢asollaru xap Kamjgall sIKMHJAWyBuH {X,} KeTMa-KeT-
Juk Boibliano-Komu anoMartiuy KaHoaTJauTHPalH. XaKUKaTaH Xam,
arap x,—X, y xoaja Oepwmrad ¢ >0 yuyH WyHAal 72,="n, (c)

o 1
MaBXKYAKH, Xap Kaulall n>>n, yuyH p(x,, Xx) <5 &  TEeHICH3JHK
Gaxapunaau., Bynjan n>>n, Ba m >n, y4yH '

: 1 1
P(xm xm) < P(‘xm .X) + p(x, xm) < ’E € + '§’ E=¢

6yany,

Teckapuen, yMyMaH afiTranja, HOTYFpPUAHD, UYYHKH IIYHJASH MeT-
puK (asosap MaBXKYAKH yJapia KeTMa-KeTJHK yuyH Bosabuano-Kown
Oeqarucuaiur Gaxapuiumpiay Oy KeTMa-KeTJHKHUHT My ¢asoja saxHE-
JIAlIYBYY 9KaHJIMIH KeiuO uukMaian. Macanad, pauyuoHaa cowJap Tyh-
gami R na macodauu p(ry, ri) =|ry—7r,| dopMysa OuMan KHpHTCAK
6y TYIJaM, paBILaHKH, METPHK ¢ajora aillamaad, amMmo Oy ¢asolia

1y _ . )
{r = (I +—) } KeTMa-KEeTJIMK palHOHAJl COHJAp KeTMa-KeTJHuru 0y-

Ju0, palHOHAJ COHra SIKHUHJAIMAAIHM, YYHKH llmr ——llm(l -+ ):

n—> oo

== €~ TpaHCIeHJeHT coHuup. IllyHunur yqyﬂ xaM 613 KyHAuaaru
Tabpi(HH KHUPUTAMHS.

Arap X merpux asofa DBoabunano-Komm anomaruuu xaHoaTsaH-
THPYBYM Xap Kauzaafd {x,} KeTMa-KeTHK SKHHJAWYBUH OYJaca, y
xonna X mempur ¢paso myauk Aetunapu. Tyaug mMetpuk ¢asonap
YuyH AKHHJALIHII XaKWAaru TeopeMa YPHHAUAMDP: {X,} KeTMa-KeT/HK
 AKMHJIAIYBuH OYJHIIH YyuyH Oy KeTMa-KeTJHUK BOJH:IlaHO-KOIlII/I ajo-
MaTHHH KaHOATJIAHTHPHIUH 33pyp Ba eTapJuIup.

Kuckaprupu® axc oTTMPMIN NPHUHLHNM. (Dapas kunatunk, X
TYauK MeTpuk (aso 6yaubd, @(x) sca wy (aszoja aHWKJAHTAH OIEpa-
Top O6YacuH. Arap -mysaafi GupiaH KHuHK MycOar COH MaBxyn Oy-
Ju0, UXTHEPHH HKKH X, ¥ € X 3JeMeHTiap yuyH

p(P(%), 9(¥)) < golx, ¥) 48

TEHTCcU3JMK Oaxapuica, sbHH ¢ oneparop X $aso 3jeMeHTJIapHHH
gaxuunamrapea, Oy oneparop X (asonu yaura xucrxapmupub axe
smmupadu Ieinnany,
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Bus sunpn .
x = @(x) (4.9%

OTIepaTop/IH TeHTJIaMau¥ euMin MacalacHHU KYPuG UHKaMus.
1- TeopeMa. - Arap ¢(x) onepatop Ba ,uacmamm AKHHJAM AL xo,
Ky{iuAard 1apTyapHH KaHoaTJIaHTHpCa:

1) pl, Xo) <3 (4.10)

Hiapjad OJUHTaH UXTHEpHI HMKKH X Ba Y JIEMEHT YUyH

H(P(x), e(¥)) < go(x, ) O<<g<l); (4.11)
2) Xy#nAard TeHICH3MKsap YpuHId OYy.ca:

PO X)) <, 7o < B (4.12)

y xoana (4.9) teursama (4.10) mwapaa arosa § manusra sra 6yaub,
{x,} KeTMa-Ker SKMHJAILHIIAD 6y euHura MnTHIAAM BAa HHTHAHLI
Te3JUru

(X B < ¢ (4.13)

OWjaH aHuKJaHanu,
HcOot. AsBanmo {x,} KeTMa-KeTAUKHH Kypum MyMKHHermm
YHUAT 3JjemeHT/apu (4.10) wapia érdamuHyu Ba

p(Xnt1, X,) < (4.14).

TEHT CH3/IHK YPHHJ/IM DKAH/UTHMHM MHAYKLHS METOAH GWIaH KYpCaTaMmus.
"Llaprra kypa X, (4.10) waplia éranu Ba ymia @(x) aHUKJaHTaH,
WYHHAT YYYH X; = ¢(X,) HH Kypuw wmyMmxud. Kefun (4.12) nan
p(Xy, Xo) = p(@(Xo), Xo) < 7 keaub uukapu. [emak, (4.14) Teurcus-
quk 7 = 0 Ja JpumaM 3KaH. DyHjan TallKapH, (4.12) ra kypa

i <T~_n~q— <3, memax, X, (4.10) wapna éramu. DuaM X, Xgy ooy Xy

Kypuiran, (4.10) wapaa €rain Ba y/aap yuys
6 (Xppt, X5 < g* (k=0, 1, ..., n—1) (4.15)

TeHTCH3MMKIap YpuHi Ae6 (apas kuiavus. Manyruus maprara kypa
X, (4.10) mapaa €raau, ¢(x) onepatop (4.10) ma aHuyJauras, iy-
HHHT VUYH XaM Xnpg = ¢(X,) HEH Kypuu Myxvucm Cyurpa, (4.12) ra
Kypa «

P(xn-l—h n) CIP(?C,“ Xn— 1)
Oumu (4.15) na k=n—1 ned onub, OyHaau
p(Xnt1, X,) < Mg"

HH Xocwi1 xuaamu3. Huxoar, X,y Hudr (4.10) na éruwwen Kypca-
THII KOAAH. DyHUHT YuyH p(Xn41, X,) Macodara Oup Heuya Mapra
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yubypuak TEHICU3JMHrHHH K¥Jrafivu3 Ba (4.15) nan dofiranamamns:
P(fo—Iv xo_) <P(xn+1v xn) + P(xm xﬂ—l) + e e + P('xh x()) Y
<Ngt+ag T g < <0

Bumu {x,} HuAr QyHZAMeHTa/] KeTMa-KeTJHK TauIKHI STHIIIMTHHE
xypcaramu3. Mxtuépuit p marypan coH yuyH (4.14) ra xypa

p(Xntpy %) <P(Xntpy Xntp-1) + « oo F p(Xnpr, X,) <

<Sngrel L gt = ”q(f_—qqp) < g

P(fo-Pv xn) <

By TeHrcH3/JIMKHHHT VHT TOMOHU # —- co AA HOJra UHTWIanH. [leMak,
{x,} xermaKeryux ¢yunamentan 6y.aus, X daso énux OyaraHu yuyH
yauar sumutd §=1im x, MaBxyn.

n+o

Macodarusr yanykcusIuruian ¢oinanauns o(X s xo) <% reHr-
CU3/IMK1A 7 —> oo Ja Jmmurra yrcak, o(§, x,) <8 Kemud uuxangm,
b & Xam (4.10) na &rap sxkam. KeimH, p(p(x,), ¢ (§))<<qp(x,, &)
. TEHTCH3JUKHHHT {HT TOMOHH HOJIra MHTHITAHJMCH caBabau ¢(x,) -
—@(&). DHm Xnp1 = ¢(X,) TeHNMKAa JsmmATra yrcak § = ¢(E) ke-
Jud 4UKamH, nemak, & (4.9) TeHrJaMaHWUHT eyuMH 3Kag, Oduau Gy
WILM3HUHT SrOHaJMUruHu Kypcartamus. Papas guiatmk, & (4.9) Tenr-
Jamaauar (4.10) cdepagaru Oupop euuMu 6yacuu, § = & aKagauru-
HH Kypcaramu3. Xakuiarad xam (4.11) ra kypa

P&y B) =p(2(E), @(8)) < ¢ p(& 9),

J<<¢<<1 6yaransurun yuyrn 6y Mymocabarvap ¢axar § = § 6yuaran-
JarpHa OakapunanH.

Huxont, (4.13) TeHrcCH3MUKHHAT GaXKaPHAULIHEH KYPCATHII KOJIH.
Yuu xypcarnm yuyx (4.16) TeHrcusniHkia p—» oo Ja JHUMUTTA §THLI
Kuhosaup.

Uusuxau OyJaMarad TEHI1amMajap CHCTEMAacHHH HTepauyus Me-
ToaM GuaaH eumin, DHU3 SHIH HTEpAIHA METOLM GUJAH

fi (X4, Koy o vy X,) =0,
f2 (X,, KXoy + oo ,,)—0 (4'17)

= q" (4.16)

Tl X9y o0 vy x) 0

‘TeHrJaManap CHCTeMAacHHH e4dUl MacanacHra ytamus. DyHHHT yuyH
:aBsaj (4:17) cucteManu OuMpop ycy/a OWsaH KYHMAAard KAHOHHK L1AKJ-
Tra KeJTHPHG 0/1aMH3:

x1=(p1(x1. KXoy o 0 vy xn)v
x2=%(x1, KXoy o v oy xn)’ (4.18)

Xy=p(X1, X3y« . xn)‘
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dapas Kuwaimk, xO = (29, x, ..., x©) gacraabku sKHH-
JAIIMI TOTMIITAH GYJCHH, Y Xoaja KefHHrH SKHHIAWKIIID Kyduna-
I'Hya TOMHJIAJH:

XD = gy (D, &, L., x(),
XD = @y (x(0, x{®, L., x(), (4.19)
XD = ¢ (x(P, x(B), L, x{D).

By urepannon )apaH SKHHIAMMIUHHAAT eTap/H WaPT/IapUHH aHHKJIaly
YUyH Kuc}qaprpo6 aKC 3TTHUPUIU TIDHHUHIIHHH KyJIJIaf/'IMHB. I_I_Iy Mak -

cajga # yuuoBsm Bekroprap dasocu R, pa xX=(X;, X, ..., x,)
Bektop Ba (4.18) cHCTEMaHMHI JHT TOMOHMIATH @1, 95, ... , @,
YHKUMAJIADHUHT KUAMATIAPHIAH TYSWIFAH @ = (@i, @y, ... , ¢,)

BEKTODHH OJIMD Y == @(x) oneparopHH aHuKJaiMu3. By onepatop R, uu
R, ra éku R, HuEr OHDOp KHCMHTA aKcjaaHTHp2id. Dy oneparop
&pnamnga (4.18) cucrema

x = o(x), (4.20)

(4.19) wurepauuon xapafH sca
x(k‘i'l) — (p(x(k)) (k_—_ 0’ 1’ 2\’ .. ') (4'21)
kypwinumza ésunagn. Dumu (4.20) Tenrnamara 1- teopemanu Kyauaun
yuyH Teopemanur (4.11) maprijia KaTHallarad ¢ HH Qq, 95, « .. ¢,

Jiap opxa/iu upopanall Kepak. Byunmaii ndona macodara OCOFIHKAMP.
Pus 1okopuga R, dasoma yu Xwl Macopa TYMIYHYACHHH KHPHTraH
5IMK. Xap Oup macodaza ¢ HHHI HOJACHHH TONAaMH3.

1. m macogpada;p, (x, xV) < & mwapaad uXTHEPHH HKKHTA X = (X, )
Xgy ooy X)) B2 Y= (Y1, Y2, - . . , ¥n) BEKTOP OJHO BA ¢;(X), 95(x),
ey 9,(%) GyHKUUsNAp Oy twapia y3IYKCH3 XYCYCHH XOCHJjanapra
sra e apas Kuand, Oy HYKTanap TacBHDJADHHHHT ¢,(X) Ba ¢,(y)
KOOPAMHATANaDHHA 'Ky PaMH3:

!(‘?i(x)— (Pi(y) ' = lcPi(xh KXoy o 0oy xn) - ‘Pi()’n Vay e v ey }’n)’:

= %O?i(;) — l \ a?i&) — .| ==
lzf 0% (x; =) < gﬁ; 0% max, [Xe — Vil
j=1 j=1
— do(X) _
(\‘ ' ox; ) Pm(%5-Y)-

j=1

-~

By epra XOcHIaHMHP KHAMATH X Ba Y HYKTanapHH OMpJAIITHpajHralr
TYFPH UM3HKHUHT X HyKTacula XHcodjaHraH. Dy HyKTa X, y Ba i ra
Gorauxaup, fOxopuaaru 6axo X, y Ba i ra Corauy OY/IMacauru yuyn
n i~ n

Z 99i%) | gy maxmax § 99
Oxj I x ()x]
=1 j=1
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Ta anMamrtHpamus, Oy epia x Gyfuua MakcumyM p,(x, x@ )< wap-
Jlary SHr Karra KHAMatHH € uiaMpany.
Harmxana 6us

Pal?(X), @(y)) < max max E ]_j% ,(p,,.(x, y)
j=1

rTa sra Oygamus. DByngan kypunamuxu, 1- reopemaunur (4.11) wapru-
Jarn g cudatuia

g, = max max B lﬁ&’ (1.22)
' i P 4{1 | ox;
o

‘HH OJHUINMH3 MYMKHH.
II. s macogada. 1Oxopuparura yxwaw uoviapud p(x, x(0) <3
wapaa Gaxapi6 KYHHIATHHM XOCHJA KHJAMH3:
LS

E fe(x) — 2,0 < 2: max max
! X
= =

‘Byngan =zca

(”Pz

ps(P(%), ®(¥)) < g0, ¥),

n

qs = max max
i X

i=1

d;
dxj

;
KeJnb uuKaiu.

L. [ macogada. Kapanairran p(x, x@) < 3 map Eskann ¢aso-
-CHIAru

n 1/

L 12
[ Y —xr <o

=1
1uapian utopataup. By wapaan uxTudpuil HKKMTA X Ba Y HyKTanap-
HH 01M0 KYHMAArWIapHH XOCHJA KHJaMHS:
< 2
E:(Ejﬂ) p2(x,y);
ol O

ﬂ‘.‘ '~., 2
() = a0 P =| 3 29 (x;—y) [ < max
j=1 i=1

n

A, 200) =% (200 — () P< gt 8 (x, 9),

t=1

= Zmax? <a¢l)

(}Xj

! q

L )

& .

=1
illynpalt kumub, yuana Macodaga Xam g HUHT HPONACHHH TOMNJHK,
Suan 1- Teopemanan (GoHLAaNaHUO, HTepaUMs KAPAGHH sKUHIALIMIIK-
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HHHT eTapju WapTuHu Oepuin MyMKHH. Bu3 GyHu ¢axar m Macoda
YuyH TabpuIaiiMu3, KOMraH HKKHTA Macoda YYyH TEOpeMaHH TabpHd-
JallHA YKYBUYHAapra XaBoja KHJIaMHs.

2- Teopema.. Papas Kuial/IHK:

1) o)(xy, X3, « ., X,) (i=1, 1) dynxruuanap

max |x — x|} <3 o (4.23)
]

coXafla aHMKJAHMaH: Ba y3/JyKcHs AudpepeHumannanysust OyJcHH;
2) 6y coxaga

n
max E ,_%_’s g<1 (=1, n) (4.24).
x 4 ())Cj
=1 '
TEHICH3MHKTAPHH KAHOAT/JIAHTHPCHH;
3) nactnabkn sigupamuam X0, xO, ..., x0 yuyn
\ P e S
%O —e(x(, X0, Lo XY < (=1, n), g <8
mapraap GaxapuicHu. Y xoaxa (4.18) tenriamanap cucremacu (4.23)
coxaga sirona &= (&, &, ..., §,) eumvra.sra 0yamd, (4.19) renr-

JINKJ1ap OuJaH aHUKJJAAHAJUIaH KeTMa-KeT sKHH/AMIHILIAD 6y eyuMra
HHTWIAAH Ba HUHTHJHLII TE3JHTH

n . CEEEPR
f—xpl<2p 7 (=T,
TEHrcH3/MKIap GHiiaH 6axosaHalH.

DuuM opauid MTepaums Metoau €plaMHiia MHCOJ €qHUIHH Kypcara-
MH3,

Mucoa Kyiunarn

fr(x, V=22 —x(y+8)+1=0, falx, ¥) =x+3lgx —y2 =0

CHCTEMaHUHT MycGaT HAAM3Japu TYPTTa MaBHONM PaxaM OHNAH TOMHACHH.

Euunw. fi(x, y) =0 Ba folx, y)=0
GYHKLMATAPHHHT TPADHKIAPHHH  caliMu3
(11- un3ma). Buann KH3UKTHPAAUraH HI-
JAMBHMHT  Takpubui  xuiiMath - x=3,5;
Yo=2,2 Rup.

VTepauus MeTOAHHY KYaaaw y4yH 6y
CHCTEMaHHN Kylnjaru

x=vy 055y + =1 =¢lxy), y=
_ =V x F3lgx=qyx, ¥)
KaHOHHMK Iracara KeJlTHpamus. Dulu 2- Te-

opeMa inapTiapuHH Tekiupainik. ByHuHr
yUyH AacTHabKu SKUHAAIHLUIHHET

1x—3,5] < 01; |[y—22] <0,
arpoduaa (4.22) waprun Texwupub k¥pa-
MH3:

O y+5 )

—_— ~

1
0x (Y £ 5)— 1 »
4 2 11-un3ma,
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4- srcadsan dor x

- dy x(y+5)—1"
k Xp i 4 V—— )
0 3,5 2,2 1+-3—1\12
I 3,479 2,259 D __ X 9 _
2 3,481 2,260 0x ~ 9y X T 3igx y ’
3 3,484 2,261
4 3,486 2,261 6y epra M = 0,43429 — ¥t monyau.
5 3,487 2,262 Ky#ingarn daxora sra 6¥raMus:
6 3,487 2,262 , .
[0 ] (234 5)v2

max

x.y|0x | 4, 3421+ 5)

| 9, | B 36, 2

max < = < (,27;
sy loyl T 4y342 1151
3-0,434

0 9 4 0
maxlil < —/—:_——-__3'———-:_— < 0,42; & = 0.
x ylox|  2/34F 21g3,4 dy

Byunau
| 091 01 ( J¢y O¢y )
—| | <0,81; —= + =1 | < 042.
max ( o + 3y ) 0,81; max % I o

Jlemak, g = 0,81 Ba urepauus #apadHu sKuHramand. Kerma-ker sagumiamuor-
JiapHu

xk+1=‘/x____k(ykg5)_l v yet1 =V X, 1 3lgxng, (k=0,1,2,..)

-hopMynanap éplamupa oauG GopaMH3. Xp Ra ¥, KeTMa-KeT AKANIANHILIAPHUHE
‘KuiiMataapu 4- wafsanga kearupuarad. Ilyupaft xuau6, rtaxpubHil enum cuada=
THAA

€, = 3487, & =2,262
‘HH OJMUIMNMH3 MYMKHH.

5- § TEHTJIAMAJIAPHM EYHIIHKHT FOKOPH TAPTHEJIM HTEPALMOH
‘ METOAJIAPH

Ymymuii mynoxasanap. ABBan oIIHE HTepauyus MeTonu OGuaiaH
‘TaHHUITAHUMH3LA KypraH smuKkH, x, (n=0, 1, 2, ...) rTakpubui
KufiMaTaap KeTma-KeTuru § eduMra sikHH Gyuica, XaTo ¢, =& — x,
‘YMyMaH aftranza,

ep=¢" (§) en—1

‘KOHYH Cu/ad ¥3rapanu, abHH #- Kagamparu xato (n — 1)- kagammard
xarora nponopumonasaup. Arap [¢ (£)| << 1 6yaca, v BakTaa ¢, xaTo
Maxpaxn ¢’ (§) ra Tenr Oy.ran reoMeTpHK NPOTpeccHT KOHYHH 6V iiu-
ua yarapanu. lllynnaé meromnap xam MaBaKyIKH, yaapiaa n- Kafamjaa-
U xaro (7 — 1) Kajzamzara XaTOHUHT /M- Japa)kacéra HporiopilHOHAN-
aap (m>2), awEn e, =D (E)e™ . Macanan, Hploton Meromuaa
XaTOHMHI Yarapuil KoHyHu (6- § ra kx.)

c Lo
T2 gE) et
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xabu 6ymamd. By epma n- Kamamaaru xaro (# — 1)- kagamaaru xaro-
IMHT KBaJpaTHra IPONOPLHOHANANP, IYHHHT YUYH XaM Oy epla Xamo
Keadpamurx KOHYH Ouaan Y3eapadn ped adTHIAIH.

Dupu umepayus mapmubu Jeran TYLIYHYaHH YMYMHE XoJja
KupuTamMu3. Arap

¢ (B)=9¢"(§) = ... =9V (§) =0, ¢ (§)+#0
6ynca, y xonma
Xp = Q (xﬂ—'l)

HTEpAUMOH KapadH p-mapnubea 32qa éxu Y HUME SKUHAQUILLL map-
mubu p ra Tenr gefiniamd. Arap § wiauz atpoduaa o(x) ¢yHKnus
p- TApTUSIM Y3IyKCH3 Xociianapra sra 6jaca, y xouaaa Tefizop dop-
MmyJiacura Kypa

p—1
(R)ce M,
o=@+ 32 - (x gy,
k=1

6y epma m€(x, ).
DyHnan wrepalusiHUHT TapTHOM p Ofaranina

)y,
o) —t= 0 (x—pp,
¥3 napCartuna

(),
g E = (ta — 8P
Kean> umgani.

By naparpadbaa f(x) = 0 TeHrnamaHHHI WIAM3TAPHHY TOLHUI YYYH
IOKOpH TapTHOAM MTPALHOH METOJAAH KYDHIIHHHI HKKUTaCHHH KVpub
yTamus. .

Yeouine Merodu. [1. JI. Yedumes 1833 finnna Gepuaran f(x)
dyuxuuara rteckapu oyaran g{y) Oyaxuuagu Tedgop dopmysach
EpRaMHIA TACBUPAAU & /M 541 T4 I0XODH TAPTH A UTEPAUMAHH KYPHIL
METOJMHH TAKJIMD 3TOM.

dapas kuaadmik, f{x) =0 TedraaMaguar =& wnanzn [a, 6]
opamikia €rcud Ba f{x) GvHKUMA Xawla VHUHT eTapiuua  I0KOopH
TapTUSIN XOCHIANMAPH Y3IyKeu3 OVacwn. Dyujad rauikapu 0y opanui-
uuur Gapua wykTtazapuia /{(x) #=0 oyacun. ¥ xonma f’(x) Oy opa-
JMKEA Y3 RINOpAcHHM cayaafiad Ba f{x) MoHOTOH ¢yHKuua OyJmd,
x = g(y) reckapu vH<UMAra 301 Oyaard. Tetkapu ¢yuxupa g(y)
J(x) muur Ysrapuin cosacu [¢, df pa anmugnairan 6yam6, f(x) xadua
Y3IYKCH8 XocHaajsapra ara OVica, y xauv IIyH4a Y3JAYKCH3 XocHia-
Jqapra sra Gyjanu. Teckapn GyHRUMAHMHT Tabpudura Kypa

x=g(f(x)) (x€la, b)), y=f(g(y)) (YE(c, d]). (6.1)

Jemaxk,
E= g(0). . (5.2)
57

www.ziyouz.com kutubxonasi



Arap y€lc, d] 6yaca, y xonna Tefrop dopmynacunan

p-1
) Y (k)
E=g(0) = g(v—y) — g(v) + )J (—1)r £ 00 yoor
"}_ (_l)p g'(j;:'(n) yp’ (5.3)

Gy epra m comn O Ba ¥ opacuna éramu. Exu y ypuura f(x) Hu K-
#m3 Ba g(y) == X HU HazapAa TYTHO,

p-—1
(k) (p)
E=xt 3y (—1)f EUO) s 4 (—1y SO frx) (5.4)
k=1 ’ .
HH XOCH1T Kuiamu3. Arap
p—1 .
()
gi) = x4 By (1) £ g g
k=1
Jned Gearunabd osacak, y xojja
x = @,(x) - (5.9)
TEHrAaMa ydyH X = § eyum Oyiaiu, uyHKH
p—1
: ~ (R £ »
B =t+ 3 (—1) LT g @)=t
V k=1

Bynnan

CP(p]) (g) = O,j=1’ p——'la
6Yaranmry cababau
Xnp1=9,(x,) (=0, 1, 2, ... x,€la, 0]) - (5.6)

urepanyoH ykapaén p- taprudau Gyaamu. Arap x, & ra sxma Gyica,
y xonma (5.6) OwiaH aHuksaural {X,} KeTMa-KeTHK § ra sKHHJa-
wany. Xaxngarad xaum, ¢,(8) =0 O6Yarammuru yuyn § muar myszai
atpopu TONMMANMKH, Y epHa [¢,(x)| < ¢g<<1 Ofnamu. Bynpman sca .
X, € ra erapimua sxua Syaca {x,} WTepauMOH KeTMa-KeTIHKHUHT
SAIKMHNANKIIN Keaud yuxany.

OHH ¢,(X) HEHF f(X) Ba YHHHI XOCH/amapH OPKajuu OMIKOp Ho-
AacuHu touamu3. DynuHr yuyHs (5.1) afiHHATAAH KeTMa-KeT XOCHJIanap
oJlamus; ‘

g'(f(x) )f’(g) =1, .

g (f(x)) f(x) + g’ (f(x))f"(x) =0, \

g7(f(x)) () + 3g7(F(x) ) (x)/"(x) + &' (f(x))f"(x) =0, 5
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By epran 6u3 ketma-ker g’(f(x)), g”(/(x)) « oy §PD(f(x)) napuu
Ba uty Guaan Oupra @,(X) HM abBUKJIAiMHS. (5 6) urepaLus Kapacuu-
HH p HUHT Oup HeYTa KOHKpET KHAMAaT/Iapuia OLIKOD KYpHHHMIOra KeJ-
THpaMmu3. p==2 GyaraHia

Bus kefiunuamuk kypamusku, 6y xapaén HbioToH xapaéuu Ouian
yctMa-yeT Tymaad. p==3 Gyaraaza (5.5) Ba (5.7) mam

N AT Yt
B =% = 7y T R P

. Ba
_ flxa)  TTxR) FAXR) (5.9)
R P, PITAEME
kequb umkalu. p=4 yuyH -
f(x) FI0x)  Ax) 3 — F(x) (%)

Xnt1=X

WA =X ey — ST R YTy

Ba ' (5.10)

% _ X — flxy) __ 7 (xp) 2 (xp) _ F3xn) 3f”2(xn)_‘f,(xn) f" (%)
LT T ey T 2P () B 2 (7o) P

HU XOcHa Kuiaamus. By urtepauuon xapaéumap Moc pasumia 2, 3 Ba
4- Taptubau urepauusiiap Oymaany.

OHmH e, ==& — X, XATOHMHI HOJCa WHTHJMIO TeaaurnHu 6axo.ai-
Mu3. BYHHHI‘ yuyH (5 4) TeHraukna x = x, pe6 omo, (5. 6) HH Ha-
sapaa TyTHo, xyumarmtn XNOCHT KU/IaMU3;

—1yP (D) .
E— = CLELUED . (5.11)

Gy ep;la X E Gunan X, »opac‘xma 8ramu, f(E) = 0 OYaranauru yuyH
Sixg)=—[AE) — (fx,) | = —(E—x,) f(x) (5-12)

(x xam & Gunam x, opacuia étamu). (5.12) uu (5.11) ra kysmus:

tni =0 (1) p e, (5.13)
Kyfunaru
g= max Ig (f(x)) () ],,
x xE[a b]
Oenrunaming Kupuruo, (5.13) nam
[ent1| << g le,ff (5.14)

TEHrcH3IuKKa 3ra 6Oyiamus. DBy TeHrcusmukan KetMma-Ker K¥ianad,
KYAHZATHEH XOCHJ KHJAMu3: :
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p" =1 p" (p—-2)+1
R e I Y

Arap |s|<<1 Ba g |5 =w<<1 Gjuca, y xonma

ph—1
te, | <o p=1 (5.15)
6yJ1am4 6y aca (5.6) uTepalHAHMHI HHXOATHA Te3 SIKHHJAMMIIHHH
Kypcaragu. Xycycnit xonna o g 10— Ba |g,| <C 1 6¥uca, 1oxopunaru
(5.8), (5.9) Ba (5.10) urepaunanap yuyH Moc paBHIINA KyHHAaru-
Japra sra OyJamus: p =2 yuyH

[e | <1070 [oy] <1075, || S 1077, [ [ 10755 L0,

p=3 yuyH .
leg | <1071, Jop 104, |eg| < 10713, [ ] 10 90,
p=4 yuyH
l2] < 1077, ey ] <1070, Jel < 5, leg| << 1083,

Hemak, o £ 0,1 6yaransa yuuHuH HTepauUAPHHT ¥3u GH3ra Kepak-
JIM aHMKJHKHU 6epa;m

JiiTKed meroan. A. 3fitken 1937 #usiga xoc cOH Ba Xoc BeK-
TOpJIapHM TONHULIJArH MTEPALKOH KapaéHHM SIXIIHJAll METOAHHH TaK-
Jid KHAraH 3AH. YMymaH oJdragia OHATKeH METOAHHM Xap Kaujah
HTEpaLHOH fipoueccra. Xam KyJ/lail MyMKHH. Bus Xo3up ana my me-
TOOHH KypuO uukamus. Papas kumailnuk, Ousra x = §ra sKuH/alIyB-
yy p-Taptudau  xKapaéH

Xn=19 (xn—l)
6epuaran G6YacuH. ¢ (xX) ¢ynxuusg épramuua

_x o) —g(x)
*) = Sy o (5.16)

(YHKUHSIHH TY3aMH3.
Arap ¢’ (§) 1 Ba p=1 Ofica, y xosz1a

Ky =D (x,) (5.17)

wTepauyoH xapaéHHUNT TapTHOM 2 JaH KMYHK O6Yamaiinu, p>1 6y1-
ragga sca 2p— 1 Jan Kuuwk OYama#inu. Dy Tacamgaapun ucéor
KdaaMu3. Y MyMUIUIHKKA 8apap erkasMmachaH, E=0 ge6 onuimumus
myMKuH., Arap £5=0 6ynca, x =E+ 2, o(x) —E=09(E}2) —E=
= 0 (2) OCe/rWJalIapHH KHPHTaMH3. Y Xonja X==¢(X) TeHr/ama
z =0 (2) Tenrsamara 3YTamH, o(2) yuyH Kypwmrad (5.16) ¢pyukuua

Q (2) = zo(o(z)) —0?(2)  (x—B o) —§ —(e()—E5)? _

i 2—20(2)fo(0(2)) X —E—2(¢(x) —§)+ o (p(x)—8)
Do) —El — (e () —£p
x—E—2(¢(x)—8)+¢(x) —¢

= XN =) —Ex =20 () + 9N _ p(ay—
*—2¢ 00 + ¢ (¢ () (x)—8
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ra yramu. Jlemak, £ =0 [e6 OMMIINMH3 MYMKHH, X,=¢ (X,—;) p~
TapTHOAN uTepauus O6yaranauru yuyH ¢(X) muar x =10 Hyxra arpo-
(uaaru édwiMacu Kyinuaru

(P(x)=apxp+ap+1 xPtl 4L

kypunmumra sra 6ynamu. By &imnmanu (5.16) ra Kyicax,

@ )_x lap (apx? + apty X7+ 4 .. )P+ L= (apxleapp P )2
(x T x—2 (ap XP + apt1 KP4 L) fap (g P + appg XPFL )P N
2
_x(gPHa? )= (0P 2apapp P 4L ) (5.18)

X —2a, %7 —l—a’;ﬁ'l 2Pt —2upp xPHL 4 L

xocun Gymannm. By wndomann p=1 sa p>1 Xommap yuyn ajloynza-
anoxuaa texmmpamu3. Arap p=1 6yuca, y xoana ® (x) muur cypa-
THAA X HMHT JapakacH ydJad KHYHK sMac (UyHKH UKKMHYH [apaxasid
© Xamnapy y3apo Oup-GHpJapHHH HYKOTHIIANH), MAXPaKUJIa 3Ca X OJ4H-
Jaru KospuuueHT

I=20, 4 =120+ 8 =(1—¢(0)" 0.

JleMak, Maxpaxk/a X HUHT OUpUHUM JapaxkacH MaBkyHn Ba @D (x)
HHUHT Aapaxaju Karopiard é&jfinivack xeu Oy/varamiaa x* na 6om-
nanaau. Wyrnar yayn xam O/ (§) =0 Ba (5.17) wurepauusuunr rap-
THOH 2 JaH KHYUK 3Mac.

Arap p>1 6ysca, (5.18) HUAr cypaTH1a X HUHT HT KHUHK Ja-
paxacH 2p ra tenr GyJM5, Maxpakja X HUHT 1- JapakacH KaTHallla-
mu. Jemar, D(X) uuar Japaxkaiay karopiar¥ e€dmaMacH Xed OyJima-
ranga x°7' jan Gownamagu. SIBHUM Xeu GYumaramma j=1, 2, ...,
2p—2 nap yuyn @ (§)=0. By aca (5.17) urepaunadqunr TapTUOH
xeqy Gysmmarania 2p— 1 ra TeHT KaHAUMHHH KypcaTaid.

1- n30X. Arap factnalku SIKHUTAMII Xo § Fa xap KaHya fKHH G¥iranga
xaMm, ¢ (x) Ounan auHKIaHrail HTePalua axuHIauMaca( Macanad, [¢’ (§) | > 1 6¥a-
ranga) xam (5.17) urtepaunusi. xo§ ra erapiuya axuH G6yaranga aguaaawazu, Uys-
kn D (8) = 0 6Yaranaurn yuyH x = § HUHr UIyHAal aTpo'hbu TONMMIaMKH, Y epha
[D” )} < g <1 6yrann. By aca, . 11y atpodiaian onmndran 6iaca, x, = @ (x,—1)
UTepauUSHIHT AKHHIAMMIIM YUyH eTapid MapTAup.

2- u3zox. (5.16) 6uaan anugnasradn @ (x) HUHT OIUKOP KYPHHHIIH MabiyM
6¥amaca xam (5.17) dopwmyna GunaH uTepauusHH KyPUlX MyMEuH, Bynm kylinga-
I'H ycya OGunad Oaxapull MyMKHH. Xo AaH Oomiad assajno

X = ¢ (xo) Ba X3 =9 (x;)
KyDHaazH, KeHuH sca X3 HH
Xo Xy — X7
Xy = —F5 T =
Xo—2x1 + X3
¢opmyaa €pramuia anugiafiMus,
Arap A xy= x4 —xy, A2 Xy = Xyt — 2%144 + X1 Re Gearunab oncax, xg
HU KyHularuya E3HLIHMH3 XaM MYMKHH:

: (A xo)?
X3 = xo— A9 xo .
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Has6ataarn Hrepauusiapiu
(A x,)?
Xo=9(xa), x5 =9 (%), x5 = x5 — Al ;3

GopmMyanap ép,ma]unna KypPaMH3 Ba X. K.
lyunali Kuan6, 6M3 KyHuAarH HTepalUHOH kapadHra srd 6ynamus:

L3+ = ¢ (x31), .

Xapbg = (Xa+) (0 =0, 1, 2,..),
(A xy)?

X3i+s = X3 — Tx, .

Oxnupru ¢opMyNaHHHI KYpuHHIMra Kapab, ojaThia DHTKeH MeTOH SimrenHunz
Y2-oicapabnu pefinnanu,

6-§ HBIOTOH METOIH

butra conau Tenrnama Oyaran xod. HbioToH MeTonn couau
TeHIJlaMaJlaDiH eYHIIHHHT Kyda xaM sddextuB Meroguaup. By
METOAHHHT ad3ajJury MyHAaH HOOpaTKH, XHCOGJaaul CcXemMacH My-
pakkab Oy/Maran XxoJAa KeTMa-KeT sSIKHHJAWUILIAD HJAAH3ra Te3
sixuinamagd. HeloToH MeTOoZH nrepalHs MeTOAH Kabu YHHBepcad
meroaaup. By meron épaamuiga coHnu TeHIVIamMaJapHHHT XaKHKHH
Ba KOMIUIEKC HJIAM3/JapPUHH TONHLI XaMiAa KeHr CHH(AAru 4u3HKJIH
G6yamaran ¢yHKUHOHAJ TeHr1aManapHH eddil MyMKuH, Dopmas
HyKTau HasaplaH kKapaaranfa HbplOToH MeTodH HTepalus Meroiu-
HUHI XyCyCHH XOaMuaup, acaufa sca Oy METOAHHHI FOSICH HTepalus]
METOJHHHHI FOSiC’1aH TaMoMaH (apkauaup. By MeTon 4u3uKJH
OGYsiMaran TeHrJaManapHH €4HUl MacaslaCHHH YH3HKJH MacaJjaJap-
HUHI KeTMa-KeTJHUTHHH e4qHura onuld kejaaid. ByHuHr yuyu Gepu.a-
raH TeHrJaMalJaH YHHHI GOHl YH3UKJIH KHCMH aXpaTuG oauuaiy,
bus appasn 6uTra consH Teurjama yuyH Hbioton meromnHu kypu6b
unkamus. $apas kuaaiaug, 6usra
S(x)=0 6.1y
TEHIJ1aMa Ba YHHHT MJAN3Hra AacTiabkyl SIKUHJIAUIAI KHAMATH Xp
Gepunran Oyacud. By epaa f(x) HH erapanua cuaiaug (QyHKIHsS
ne6 onamus. Oxparparujex, (6.1) TeHrJAMaHUHT aHUK HJAAURUHE E
opkaju Oenrunafimus, duau E=xo+h ne6 oaub, f(x) obysruua-
HHHT Xo HYKTa aTpoduaarua Teljop katopu. EAmJaMacHIard nacr-
JaCKy HKKHTa XafHHU OJHO HOAra TeurjaimThpcak, Ara Hucba-
TaH KyHujgaru

0= f(xo+ £) = J (x0) + ' (xo) b
YH3HK/IA TeHIViamara sra OyJjamus. Dy redrsamanu euuS, £ XaTOHUHP
TaKpHOMA KHAMATHHU TONAMUS:

— £ (x0)
==
By tysar™anu E = X, -|- £ ra Keatupud xyiu0, HaBOaTAArH SKHH-
JiaLmL
S (xo)

Xy = X5 — f————, (Xo)
HY Tonamu3, XYARW LIYHra ¥xioam
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a — f(xn) _
Futt =%n = 75 (n=0,1,2, ... (6.2)
KeTMa-KeT SIKMHJALIMILIADHH XOCHT Kuiamu3. By dopmysnanap €paamu-
na HblOTOH KEeTMa-KeTJMIMHH XOCHT KHJHW YuYH X, jap f(x) byHk-
HHMAHUIT AHHKJAHHII coXacuia ETHIH Ba yJaap yuyH f' (x,) = 0 6y-
JUIIY KepakK. '

HeloToH MeTomM KyJa XaM COAJA TeOMETPHK MabHora 3sra. Xaku-
KaTtan XaMm, y = f(x) ¢yHKUHAHH

Y = F () + 7 (%) (x — ;) (6.3)

TYFPH uu3uK OuiaH amMawTapamus, Oy TYrpu umskHg sca M, (x,, f(x,))
HyKTafa y == f(X) 3rpu uMsuKKa yTKasuwiray ypuamaaup (12- umsma).
By ypunmanuHr abcumcca Y OHJIAH KECHIUraH HYKTACHHH X ,4q OHIaH
Gesarunacak, (6.3) nmam (6.2) kequ6 umkaau. Lynudr yuys, HetoroH
MeTONU Ypurmasap memodw [ed xaM oputuiajd. HpioToH MeTd-
IHHA MTepalusi MeTOAuJaH KeATHpHO UHKapHIl XaM MYyMKHH, OYHHHT
yuyH (6.1) TeHrJaMaHHHT X == ¢ (X) KaHOHMK KYyDHHHIUHAA

AR
ne6 oauil Kudosaup.

HuioToR METOAMHHMHT SAKWHJAWMINM XaKuaard Teopemanap. bus
I0KOpHAa afTraHuMu3LeK, HploTOH MeToAMAAaH yMyMHH KypUHHLI-
gard QYHKUHOHA TEHIJIaMaJapHH €ydllia XxaM (QoijaNaHull MyM-
kun. byupah rtaakukoraap JI. B. Kanroposnu ToMoHuman onuG
Gopuaran. Ky#inga kesatupuaran rteopemanap xam JI. B. Karrto-
poBHYra TerHlanaup. By Teopemanapun ucbotaaumia

P(t)=at? +bt +c=0 (6.4)

KBAa#paT TeHrsama YyuyH Tyswirad {f,} HBIOTOH KeTMa-KeT/urHHUHT
SIKMHAAMIMIIE MyXHM aXaMusaTra srafup, Oy epaa @, b, ¢ Jjap XakHKHil
counap 6ymmo6, b* —4ac > 0. By Tenrsama Xakukuil Wigusnapra sra.
YapHMHT KHuMrHHEH {* Ba KaTracuud (** Omnan Oenrmsial osamus
‘ - b
(13- umsma). [lacTaCku sIKMHJAMMI cHpATHAA MXTHCPHA £y — o
HE onamu3, UusMajau KypuuuO TYypuOAuKH, f,€ (£, t**) ma é€rca, xu-

s ‘/‘7,, I\ 7 pll)=at’ebtre
! |
)
P
|
. b X "5—\ y,
L SERNES ¢ T iy ¢
7 e ez Yt |

oo
12-yn3ma, 13-uusma,
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coSnamiHMAT GHp Kajamuiad Kefind y 6y OpaNMKAAH yHKH3 KeTaad Ba
¢, Oy opanugiaH Ttamxapuii €rca, HbiorTonHuur {¢,} KerMa-xer.mury
f, ra SIKMH WIAH3ra MOHOTOH SAKHM/IAIIAIH,

1- Teopema. Arap f(X) Ba dacTiduKd KHAMAT X, KYHWIATH [apT-
JIaPHH KAHOATJIAHTH)CA;

4 ! =
1. f (XU) = 0 Ba m < B; ) (6{))
£ (xo)

TEHICU3MMK {puiau €Y .ca;
3. f(x) dyaxiius
|x—x, 0 <3 (6.7)

opaIMKAa HKKHHUM TapTHOJH yaaykew3 Jf”(X) Xocuwaara sra Ba Oy
OpaJiMiKLMHI Capya HyKTasdpuia

[/ (x)] <K (6.8)
oyrca;
4. B, K, m conaap yuyn
rr l
h=EK7< 5 (6.9)
mapt GaxKapuica;
5. xamaa
VT —2h
Loty <o (6.10)

TEHICU3MK Ypuman 0y.1ca, y xo.1a:
1) (6.1) tesdraava (6.7) osand (ar § ednvra sra Gyiam;

f e P
2) x,l+1=.x”_*f17‘—)‘(‘n—) (:”ZZO, I, 2, .’..) (011)
KeTMa-KeT AKuHJ/Aanumliapuy  Kypdul MyMKHH  Ba  yJap Té ra si{HH1d-
LHENV

limx, = §;

n—-uvo

3) sKHHAALMI TEIHTH Y4YH

[6—x,i<<t*— 1, (6.12)
Gaxo ypuaau Oyaud, Oy epaa £, sca '
oy t n
Py =5t—z-+5=0 (6.13)

KBajpar TEeHIVIAMAHHHT KHYIMK iwiau3n ¢* yayH £, =0 gan OGowsab
Kypuaran HbioToH KeTMa-KeTJMrHHMIT fi- SJEMEHTHAUD:

P(tn) .
Lpv1 =1y — P (?n)
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1

Hcbor. (6.9) waprra K§'pa‘_0<h<—2— Gyaranurn yuyn P(f)

K IXaNHAHT

1

1 n_1-=2a
——2——"4‘ '2—K"g~"

B

JVCKPUMMHAHTH MaHUA 5Mac, [IYHHHT YYYH XaM TEHTAAMAaHMHT Xap
HKKajJa WIAM3H XaKHKHA Ba OCOHJIMK OHJaH  KYPHiI MYyMKHHKH, YJap
MycOataup. JlacTiabkn axuHaamum £, (6.13) TeHr/JaMaHHHT Kuuuk
HJIAH3H.

t%=1*/l”2h

i
ra sikuH Typrawmuru yuyH £, (2 =0, 1, 2, ..} kKetma-kermru ¢* ra
AKUHJAINaA Ba Wy OwjlaH Oupra fo<C fy<Tfty, << ... Gyjanu.

VHyxunst MeTOfuHH K¥amal, {x,} KeTMa-KeTaHMKHH KYpHIl Mywm-
KHH/MTHEH, YHUHT Oapua ajeMeHTJapuHuur (6.7) opanukia €THiLfkg
Ba ’

lxn—H — Xy , < tn-H - tn

Gaxo Ypunan sxansurdHy Kypcatamus. Arppan n =0 xomnn Kypaimix,
X, (6.7) opsaxaa érranauru Ba f'{X,) 0 Oyiranmry yayHn x, ==

f (Xu) . - J_ O
=X — 7o HH TONaMH3. O < h < 5 6yaranza
l—y1T—2A - 2
h ) 14+ ' T—2n /
kacpuvar (1, 2] ma éruwn K§puuub Typubam. JHemax, (6.10) ra xypa
f (x0) | — /1 21
|X1_X()l=lf(-x(')(/) <7)< ’h—————~"{]<a,

abHH X, (6.7) opammgaa éramu. Waprra kypa £, =0,

P (1)
tl =il =
P’ (1)

=, 4L —1t,=1

) | -3

Ba | x, — X, | << m 6¥aranamru yuyw, (6.12) rtenrcuziux n =0 yuyn
YPHHARAAD. ' ) B

dapas KWIARMHK, X,, Xy, «. . , X, Aap Kypuarad O6§aud, (6.7)
opauKAa €TCHH Ba YJap YuyH .

f ka+1—xkl<t/a+1_tk (k=01 17 seny "/L‘—l) (61‘5)

TEHrCU3MuKAap GarcapuJcHH.

dapasra kypa, x, (6.7) na éramn Ba f(x,), /' (x,) mabuora sra.
dagar f(x,) =0 skananruHn Kypeatum Kepaxk. 13- uusmanan Kypu-
HHO TypuOmukn, — P’(¢,) >0. Byun wasapaa tyTtad Kyiupara

1 )l = 17 )+ § 0 dE > — Kl — x| =

5—2105 : 45
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"?—;3"_‘Kl(xn_xn—1)+(xn—1_xn—2)+ cee (x1“'x0)|>

> ;K[ tam) F (nmy — fama) + e+ (tg— )] =
=5 —K(ta—t) = 5 — Kt,=—P'(t,)

mygocabataapaas | f (x,)| > — P’(¢,) >0 uu Xocun xujiamua.
Oumm f(x,) Hu Oaxomaimus. Bynunr yuyw f(x,) Huer x,_, at-
poduaaru Tefnop kaTopu EfuMacuian ¢ofifanaHamus:

F () = F (Gnms) + (5 = %t f ($m) 5 S (€) (g — Xpms)?
(c€[Xn—q, x,]).
Byunau aca, (6.11) ra kjpa

F(%) =577 (€) (%, — Xy

Dunu (6.8) Ba mHAyKuus waptu (6.15) nau

£ () | g (K= Xy} < B (b — )2 (6.16)

Keaus uHKamu.
Llynra yxmam xucoSnawnapun P(£,) yuyn Gaxkapcak:

P(t)) =5 P (&) (tr— tyes)' = (fa— by} (6.17)
xOCH GYIamu.
(6.16) — (6.17) napaan
[f(x)] << P(2)
TEHTCH3MHK KeJub uukKanu. [lemax,

Pt
"xn+1 - xn, = [;/((x):n)) = P’((’tl:,) = tn+1 - tm

#bHM (6.15) Gaxo k=n-1 yuyH VpUHIM SKAWIMIUHH KYpamus.
Duin dakaT X,4, HUHT (6.7) opannkja €THIIIMIHEH KYpcaTcak KHpoOs.
By sca kyhuparu TeHTrCHsIHKJapAaH Keaub 4uKalu:

,xn+1—xn,zl(xn+1—xn) + + (x1_x0),<
S(ppr—t) + . o+ (—t) =t —th=11, <
<t*=l—]/h1—2h"1<8-

o {t,} KeTMa-KeT/IMK SKHHJAIIYBYH OYJIraHguru YuyH Y (QyHAaMeHTax
KeTMa-KeT/MKHH TAaUIKWJ 3TamH. {X,} KeTMa-KeTJIUKHUHI (yHIaMeHTa/I-
<SIMMH KyHUAard

lxn+p'—xnl=I(xn+p_xn+p—1)+ e (xn-i-l _xn)|<
g(tn+p"'tn+p—1) + .+ (tn—H _tn)ztn-l-p—tn

TeHICH3NUKIAH Kesaub uukamy. [emar, {X,} KeTMa-KeTJHKHUHT JIMMHTH
wiaBKyR, Oy JumutHH § opxanu Oenruwnmaiimus: §=limx,. Arap

n-+oo
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l e — X, | < — {,, TEHTCH3/MKJA p — 00 JIMHTTA YTCaK, X, HEHY
F 1 MHTHJIALL Te3JIHFH yqu (6.12) 6axora sra Gynamus.

FAQ)
G)
XOCHd KHWamu3, Oynian aca f' (&) HUHr yerapasaHraH/JHIHEH XHCOOrs:
oncak, f/(§)=0 keau6 unxad. Llyana#t Kuaud, Teopema Tyaa ucéor
Oy JIIH, .

IHuxosar, (6.11) Tenraukaa n — oo aa gumurra yrud, §= § — HiZ

H3ox. Teopemanary (6.12) Gaxo aHHK 6axcaup, uyHkd y {6.13) kBajfpaT Tenr
nama P (f) = 0 yuyH aHuK TeHriuKka alaanaju.

IOkopuzaru (6.12) Gaxcnau (bomla*laﬂum yuyH P () = Q0 TeHrJaMaHUHT edn-
muiin ronum Ba Oy TeHrJama yuyH {f,} HbloTOH keTMa-KeTJHrHMHE KypHIl Kepak.
KKyaaflank yuyH XBaapaT TeHrlaMafa ¢ == vt 1e0 0aulb, L T §3rapyBUHHH KUpit~
ramu3. Hatnwana

n (1
P () = —BL (—2“/1‘52——’\: + l)
6¥nanu. DHIH

1
KpajpaT TeHridaMa yuy# HbiOTOH KeTMa-KeTAUruHu TysaMmus: tp =0,
¢ (tn)
Tpy = Ty — ?(f)m_o v o) (6.19):
1—y/ T=2n _
by TeHriaMaHHHI. KHYHK Hagusd t* = 6yaud, {t,] KeTMa-KeTiuI

yura sxunjawand, OcoHrnta KYpHUl MyMKHHKH fp == 1Ty,
N
2- teopema. Arap 1- TeopemanuHr wapriapu Gamapuica, §— X,

afiupma yuyH
9N~ l

1§ —x, | < 5= (2h)

Wﬂ

6axo ¥ pHHAMAMD.
UcHot. t, HUHT TabpuUIAH Keaud quxanuraﬂ

@(t/z-ﬂ) -+ (tn - n—l) ¢ (Tn- 1) =
TeHr/ukHy Hazapla TyTtHO, Teitnop (popmyﬂacmlaﬂ

CP(TI!) = (‘P(Tn—l) + (tn - ’C“_1)VD’ (Tn 1) +

U
+ ) ¢ (T) (Tn —1) 2 (T n~1)2 (620}
HH XocHa Kunamu3. Dynaan tauxapu
’ (ty) 1 h
¢ (’cl ) = htl« — 1, Tut1— = ;ﬁ/—'(:j' =7 i—#z, (Tn - Trz—l)g (621\}
TeHrJMKaapra sra 6ysamua. Ouan n =1, 2, ... jap yuyH
o, <2(1—27) Ba T, — . <27 (6.97;

SKAH/MCUHA KYpcaTaMu3. BYHHHT yuyH HEAYKUHS MeTONMian doiiara-
nawi3. %, =0 Ba 7, = 1 Oyuranmrn cababm =1 ~yuyn (6.22)
ypurinzup. DHan dapas Kuwiainuk, k=1, 2, ... , n yuyH

T <<2(1—27%), 5 — 1 < 2“"
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Baxapuicud. ¥ xoqpa 0<<h < 51 SKaHIHTHHK Hasapia TyTuo6, (6.21)
Jad . :
1 h 1 h.92—2n -
Tt T = g [ (T Tm)* S 7Ty S 27"

Ba
Tt = T (T — %) < 2(1—277) - 278 = 2 (1—277)
Japaa xocua xusdamus. Cywrpa (6.19) Ba ¢ (x*)=0 pau

—_— =T*—Tn_1—}——?(’tn_l) —

" ¢ (Tpmr)
— o [0 () = ¢ (5m) = (* = %) ¢ (5,,)]
kel uukaan. Teitop dopmysacuian sca
e (t*) — o (tpmg) — (** — T—1) ¢ () =
= S @ (= T =l (2 =,
¢ (Sper) = h Ty — 1
Japra ara 6y.naMu3 Jemax,

(6.22) TenrcusInKKa K}”/pa
1l —bhr,_ > I—-— 2(1 —2t=n) == 21",
IHyrmur yuyH xam
-1, K207 (7 — ) (6.23)
By TEHICH3/IUKHY 7 == 1 2 .. JIap YUyH KeTMa-ger Ky/uiaimus. IOKo-
puna = *1———/—,;—:—21’ <C 2 sKauauruHM a#Tu® YTran SAuK, IIyHHHT
yuyn xam (6.23) Raw n==1 Gy.ranpa
e, 27T (r )P < 21
kequ® uukamm, h=2 GYuaramaa sca
ot A (P — ) < A (2h)2 = (20)%

By Gaxonauuiapuu faBoM oTTHPHO, r- Kalamaa

e, < e (20)
ra sra 6}“/.na§1143. Iy Gunar teopema ucGoT G./au, uykKH
et ] < ety = (= %) < i (20) T

" Hzox, By TeopeMajiaH KypaMHSKH 2n <1 6y.uraHz1a ™ —rx, ®yla Te3 HOara

MHTHJAlH, KYIOX KuIHG afTraHia n JNaH 7+ 1 ra ¥Tralfa Xato Y3WHHHT KBa- -

Ipatura ysrapaiu, SbHH AKMHIAMMII KBAAPATHK KOHYHra OYHCyHalH.
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AManna kyanawra Kynaft 6¥acun yuyu ©* — <, HuHr 7 Ba k ra Goraux 6%
ron alBaluHM TY3WII MyMKud., DyHJRall wansan xy#una (5- xanBan) 0 < k<

<5 Ban= 1,5 nap yuyH xeatnpuirad,

5- acadsan
n

T-T « [+ 1 +] ] -
n
0,0511,026 | 2,63.10—2 | 1,83.10=% 8,77-10=12} 2,03.10—24
0,101,056 | 5,57-10—2 | 1,73.-10~—4 1,66-10—¢| 1,55-10—19
0,151,089 | 8,89-10—% | 6,98.-10—+ 4,36-10—-8! 1,77-10—18
0,2011,127 | 1,27-10—t | 2,02-103 5,25-10~7| 3,56.10~14
0,251,172 { 7,20-10—1 | 4,91.10-3 4,95.10=8} 3,19-10—12} 1,80.10—2
0,301,225 | 2,25-10=1 | 1,09-10™2 2,78-10-5| 1,84-10—10] 8,02-10-2
0,3511,292 | 2,92-10-t | 2,30-10—2 1,66-10—+| 8,85-10~¢ | 2,50-10~17
0,401,382 { 3,82-10"t | 4,96.-10™2 1,01.10—3} 4,59.10~7 | 9,42.10—14
0,451,519 | 5,19-10-1 { 1,10-10-! 7,49-10-3| 3,95-10~5 | 1,11-10=?
0,502 - 1 5,00-10-1 2,50-10-1} 1,25-10~! | 6,25-10~2

3- TeopeMa (UNAMSHUHT AroHanurd xakuna). Papas xmialink, f (X)
¢ynkuus yuys 1- TeopeMaHuHr Iiapriapu Gaxapmicud. Arap A < —;
Gyaca, y xonma f(x)=0 renrmama’

/TR
h

[ — x| K<< ¥ = 7. (6.24)

opasukaa firoHa & eunmra sra 6yiamu. Arap /z==-é— 6yaca, & eunm

|x — x| <B—1"* =2 (6.25)
opanuKaa AroHa GVyJand.

UcGoT. |- TeopemaHuur IaprJapu Gakapuiramtary yuyn f(x)=0
tenrsama (6.24) opamukaa & eunmra sra (uyngu (6.24) opamug (6.7)
OpaJMKHHHT  KHcMufup)., Bus 6y epna f(x) =0 TeHrnamaHuHT Xap
Kaugai Cowmka £ eunmu § OuaH yCTMa-yCT TYLUMIIKHH K¥pcaTamus.
dapas Kurailvk, /z<2—l 6yacun. By xoama (6.13) ksalpar TeHrsama

MKKUTAa Xap Xua ¢* Ba ¢** wagusnapra sra. Duaw £ (6.1) Tenraama-
HUHD (6.7) opamukaary Oupop wiazusd GyacuH. (6.24) TeHrcusIuKKa
Kypa ‘
|E— x| = 60% (0<0<]) (6.26)
6ymanu. f(g)=0 OYraHaury yuyH
o~ 1 — —~—
%y — B [ (8) = S (0) — /7 (%) (8= o).

Tetinop ¢opmynacura xypa

x— == 2 E—x) (€@ X))
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I- Teopemanu wncGor xuwmll XapafHuia xocun Gyaran |f(x,) ==
> P'(¢,)| Tenrcusukun Hasapia TyTu6, (6.8) Ba (6.25) mam Kyiuza-
gura sra OyJjamu3s:
[%,— | e - - K[E— |2<—5—-62t**3
! S (o) 2 0 2| P (%)l *
Ocomirk Cuaal KYpHil MYMKHHKH,

1 -
P(t) =5 K+ P/ (1) (t — 1)+ P(t,).
DyHgan aca,
1
2P (4o)

K = s [P(EF1) = P (1) — (1% — o) P’ (1) = — £¥44-

P (¢
Pt
+t0—77'(t_0)“*t1'_t**' |
Bynu onpunrn Tenrcusiukka Kyiul, Kepaknu GaXxOHH UHKapamus:
\ [E— x| << 02 (%% — 1))

By mynoxasanapun # Mapra gymaiab
"E_xn < 62" (##* — )< g2t pra (6.27)
TEHICH3/INKKA sra GyJiamus. ByHllaH_\9<1 MHKJIOp 1 ra GoruuK 6Y.-
maranaurn caabmu x,— & Summ |E—E| < E—x, |+ |x,—E — O

n-+00

MyHoca6aThaH & = E KeuG uHKamm.
Arap h = -é— Gyaca, y xomna (6.25) Tenrcusmuk Ypumnau Gysamu.

Jlemak, 6 =1, P () HuHr Xap uKKaja WIM3H YCTMa-yCT TyWagu: £*% —
== {* Ba t,—t*. 1lynnnr yuyn xam, (6.27) tenrcusiukpad 6us sina
18— x,|—0 ra sra 6yaamus. Illy 6unan Teopema ucGor 6y.aau.

Mucoua f(x) = xt~—4x34 23+ 12x — 15 =0 TeHraaMaHuur Myc6ar un-
ausn 10™8 gHUKAWK OWJAMH TOIUJICHH.

Eunw. f(1,6) = —0,9375 Ba f(2) =1 6yaraHanry YyuyH RacTaabKH SIKUH-
AAMW X CHPaTHIA Wy OpaNUKHHHF ¥PTACHHH OJMaMHM3: Xo == 1,75. By HyxTapsa

f (1,7
J(1,75) = 0,10859375; £’ (1,75)=3,68725; ]17%—1-% = 0,02939629;

1
F.75) < 0,272,
1
Jlemak, v = 0,0294 Ba B = 0,272 ne6 osmmwumus MyMmxut, 0 < A <5 GYuranna,

1—y 1—2h
— < 2 6¥namu, wyHuHr yuyH b =2q ne6 omub f”(x)um |x—

~— 1,75 ] < 24 opaaukna 6axonaiiMyus. OcOHIMK Gulan K¥pHw MyMkutku, 1,6912 <
=< x < 1,8088 opamukia f7(x) == 12x? —24x -+ 4 MOHOTOH yCyBum (yHKHUS,
¥UYHMHT YyuyH XaM f” (x) Hu x = 1,81 HyKraia xucob.aitmus: /7 (1,81) = — 0,1468.
Jdlemak, K = 0,147 ne6 onuwimMua mymkun, i = BK v = 000118 < 0,05. Byugau
#ypaMu3Ky, 3- TEOPEMaHHHI XaMMa Mapriapu Gakapuiaad, SbHU Kapaladtrad
«OpalMKla SrOHa €4YuM MaBXYI Ba X, KerMa-KerJuk Oy edyuMra SKHHJamajgH.
AKarodn GaxoJall yuyH 5- magpanfan Qofiganaramus, # = 0,05 6yiranga o —tg ==
== 0,877 .10=1 Gyiraun yuyn

| x3 —€1<C0,0294.0,877- 1011 < 0,3-10—12

™

i<
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TCUrCH3AMK YpuHAM OFnamu, [JeMak, yw.iHd4n KajamAa WJIIMBHH XaTTo 12 XOHsm
AURKAMK O6unan  TonradH OYgamus. Busra 8 xoha aHHKAMK eTapiu 34H, Oy aH#K~
JHKKA SPUMIAMI yYyH n=3 ne6 omnw kugoamwp. k= 0,0012 yuyn 5- xamsaijiz
¥ — 1, HEHr ‘KMHMaTH KYpcaTHIMaraH, IIYHHHT YyuyH XaM Ou3. 2- TeopeMalam
$olinananamus: '

1
f—E&[ < 5= (2-0,0012)22-1.0,0294 < 2,1-1010,

Xucobnam HaTHWacwJa Ky#unaru xufiMaraapra sra 0FJaMu3:

1,75 !
x = 1,75; x;= 1,756 — ;,((1 75)) = 1,76 — 0,02939629 = 1,72060371;

‘ £(1,72060371) . ,

X, = 1,732050807.

Kappanun wapusnap yuyn Hbworton meronn. Heloton meromm
TEHTJIaMa/apHu €4yl MeTOAapH opacuia 3Hr AacTjabKunapuiaH Oupu-
aup. UlyHHHr yuYH XaM SKHHJIQIIUII TE3JIMTHHH OPTTHPH €KH Xu-
cobJaniapHy  coLJANalITHPUIL MakcaZupa Oy MeTOAHH Y3rapTHpHUi
fyapaa xyjpa kyn ypuHemiiap 6yarad. LUynapHunr afipumiapura Ty x-
Tajaud - yrTamus.

U1y BagTraua X, KeTMa-KeT axuHjiainuiniap érran opanukia f (x)#
=0 ne6 ¢apas kuinHraH 314, OyHuan Ttamkapu f' (§) 540, abhu &
Ty6 winu3 Oyuaran xoa Kapanran sau. 1870 i, 3. Wpenep § mnpnz
p - Kappany GyJran XOnHH TEKIMpuO uYuKAu. Ens xosmp ama my xom-
Hu Kypu® umxamu3. Bus aBBan p =1 6yaranga HeioTon xerma-ker-
JMTH SKHHJANIMIIMHUHT CeKHHJALMIINHH, CYHrpa 0y KeTMa-KeTJIHKHE
Kepak/{ PaBMIJa YSTApTUPHITAHIA YHHHT Te3 AKUHJAHIIEHH Kypca-
tamus. & f(x) HuHT p-Kappalu WIAH3d OYJAraHH yuyH, § e4nmM ar-
po¢unaru f(x) muar Teftiop xatopuparu €hwimacu Ky#upardua 6F-
Jaju:

J(X)=c,(x =8P Fepp (x =87 + o+ cp(x—E)" + Ryu(x),
k

=0 (e=p, pA1, ..., m), (6.28)

dapas xwnefumk, x, Jap & ra sxuH OYicuH, y Xomma e,=—§— X,

KHuuK Mugjaop 6yaamn. HeoToH KOHAACHA2H ¢, OMJRH €,4; OpacHIary

MYHOCAGaTHH UHKaPaMU3:
-— £

= &+ Ho, (6.29)

(6.28) éimnmana daxar uxkkura Coul XaijapuHd cakJad, KyHufarm-
JapHU XOCHJI KH/IAMH3:

p-1

JE—ey=(=Dr e, —cpiyen + .00,
S E—e)= (=D pe,ei™ —(p+ 1) cppreh + ],

S et (p+1)
f’(E“En)—— pCp EZ—I [1“ Py cp"l"l €n + -ou],
f(&""‘"n)h

&g Cp+1
L ——7[1+ Tl e, o+ o]
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Oxupru teurakun (6.29) ra omb GopuS KYsamus:
1 Cpt1 2
€n+1=(1——;)€n—-p—z—c-‘€n + “ a0
Byuna ¢daxar 6urra 6ol xaigu xommpn6 Kyfingaruy takpubufi TeHr-
JUKKa 3ra O6yjaaMus:
Ent1 N (1 e 'E) €phe

" 1
By Tenrsuk wyHH Kypcatajuku, e, TaKxpuGan Maxpaxu ¢ = 1 — ra

Tenr OGyaran reoMeTpuk nporpeccuss KOHYHH OViivua kamasiu. ByHn
S7(E) # O OYaran xoa Ounau commmutupu® Kypcak, p>>1 GyjaraHzia
SKUHJAIKIN  Te3VIMI KHKHT  CYCTJIALIHIUMHY KYypamu3. XakHKaTaH XaM,

e2
0=/E=SE—e)tef E—e)+ 5/ (E—0g) (0<I<T)
TeHrmkAaH Ba (6.29) nan

1 f7(6£—0 n
Sl = ?ﬁe = ;)) & (6.3

HH XOCWT KnJamu3, OyHla &, HM €Tapiu4a KHuuK JAed oaus, emqq OH-
JiaH &, opacuiaru

l ”5 !

MYHOCa0aTHH XOCI/IJI Kuiaamus. By ep}la ¢, KBaJpPaTHK KOHYH OuJaH
Kamasiu. p>1 Oyarapa SKUHTAWLMI TE3JMTHHM OPTTHPHLI YUYH
Hrioron xoupacuuu

Kt =%, — PR (6.32)

ra amMaiutupamus. ¥ xosala (6.30) DaH €4 OWJIAH €, opacHAaru Ky-
fnjary MyHocadarra ara 0Ynamus:

Cp1 2 f (p+1) (&) 2 .
2 PO s 6.33
Py PP (6.33)

Bynnan k§pamuskn, & minus p kappamm Gyaranga (6.33) kouaa yuyw
AKUHAAWHI TaKkpuOan HbIOTOH KOMNACUHHMEL SKUHJAUIMUINTCE TEHT.

" Mopudgukavusnanran Hbworon merosm. Arap f(x) nuar xo-
cusacu XKyjaa mypaxkad ¢yuxkuus 6Yaub, ' (x,) HM XucoGhall KarTa
KHAHHUYW/MKAAD TYFAupca, Yy Baktiaa HipioToH Merommuﬂr Kyfugaru

MO/IHpHKALMSICH HILJIATHAALH:

’ ' f( n) ‘
1= X0 = ), =xq (=0, 1, 2, ...). (6.34)

Enp1 & —

X
By konma G¥finva XucoGnam anua KyJa#l, uyHxku f' (x) ¢axkar Gup
Mapta XxucoOmanaiau., JlekuH MojubukalysJanran MeTol, HbOTOHHHHE
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acocHil MeToAura Huc6aTal CeKHH SKHH- g4
Jgamaau.  Mexudukauusianran MertoX-
UHHT PEOMETPHK MabHOCH KYyHuAarujaH
uGopar: x,,+1 TaKpuOuil AKUHMALUI Oy
(Xn, f(Xn)) HyKTaZaH yryBud Ba Oyp-
yak Koadduumerty f/ (x,) ra TeHr 6y~
rad TYFpu unsukHuHr OX VYku Ouwian
KeCHIITaH HYKTacuaup. By TYrpH 4u3HK o
¢aKaT OHPUHUYM KajaM/JaruHa y == f(x)
IrPH YHMBUKKA YTKasnran ypHuma Oujag 14-anzma,
yerMa-yer tywaan (14- gyusma). By ep-
aa xam (1- Teopemara ¥xiuaw) siKHHJIAIIAIN XaKUJAary TeopeMaH# ucOOT
KWUL MyMKUH.

4- Teopema. Arap f(x) QyHrums Ba jacTiabKu SAKHHALIALL Xy
I- Teopema wapraapuny KaoaTJIAHTHPCA, ¥ xomla

4 f( n)
F(xg)’

KerMa-Ker sixuHAamuimaap (6.1) tedraamanuHr § nalusnra sKHeJama-
Iy, Wy Outan Oupra xaro yuyH Ky#uaard Gaxo ypuHix 6yJaiu:

| X0 — &| < £* — tn, A (6.35)

6y epna £, (6.13) Kpagpar TeHrMama YuyH Kypwirad HbIOTOHHHHF
MoLubHKALIMsIaHTaH KeTMa-KeTaury, £y =0, £* sca (6.13) renrnama-

HHHT KHYHK MycOaT HJIu3H.

By teopemanunr ucGotunu [5] Ba [10] mam kapam mymkuH. By
eplaru (6.35) Gaxo osaku Kaparaia l- teopemamaru (6.12) 6axora
yXlam, JeKHH YHHHT HOJIra HHTW/IMIL TE3JIUTH aHya cexm—ump Bua

X03Hp aHa my Gaxomu Kearnpamu3. Papas Ku/aisHk, h< - 6yncmi.
(6.13) TenrsiaMalaH KYpHHANUKH, AHHUK €UHM
6ym0b, {f, )} Ba {¢,} KeTMa-KeT sxuHJalIMLLIAD
: )
tn—H == tn 2% ((r)) + BK fn
TeHranK GunaH GorsaHran. Dy TeHryIMKaapaaH
' 1 2 2 1 , " -
¢ +l-—t*=? BK (¢t — t* )=7BK(tnf—t*) (¢, +t*)

n

x,,+1=x o——xo (n-——O 1 2 )

’ —yT—2n "
HU Tomamu3, f, < t* =—.l____'./h_2___~q 6y nranmra cababsu

15—ty < BREF(* — £,) = (1 — /1= 2h) (£* — t,)-
By rtenrcua/ukuM KeTma-ker Kyanab, £¥ —f < q"(¢* — t:) ra sra G-
aamus, Oy epna ¢ =1 — 1 1 — 2k < 1, Oxupru 6axo UIYHA Kypcara-
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JUKH, {t,;} KeTMa-KeTJHK t* Ta YeKCH3 KaMalOBUM 'eOMETPHK nporpec-
CHSf TE3/UTHJA MHTHJAP 3KaH.

Batapaap Metroad. 3upu HeloToH Meroamuarn xucoGnamnapHH
€O0JIaIALITHPHILHUAT siHAa GUp ycy/uMHH Kypamus. Heworton meroauna
MEXHATHHHT acocull Kucmu f(x,) Ba f/(x,) JapHr Xucobsali y4yH
capbaanaau. Lllynapuuur Gupoprack, Macanad, J'(X,) Hu Xucobaar-
JaH KYTYJHII MYMKHH SMaCMHKWH J€raH caBos TyFusagd. By OusHu
samapaap ycyauea oaub Kenamd, sbHU arap j'(x,) Hu TakpuOHi
PaBHIIJA aJMalUTHPCAK:

7 flxn) — Fxp_1)
S (X)) = =,
n n-1

y xosga HaBOarard SIKMHJALUMINHE TOMMII KOMjacH KyHupaaruua G-
JaJii:
f(xp) (g — xn-1) P
. Fxn) —f(xp)’ (630)
Dy KounauusrT TeOMeTpMK MabHOCH KyHdugarujaax ubopar: y = f(x)
GYHKUHSHUHD rpapuruia MKKUTa Ma_q [Xa—1, F(Xa-1) | Ba M, [x,,
f(x,)] nykrajgappau Batap yTkasamu3. Bartap TeHrsamacH sca Kyiiu-
Jaruua:

Xn1 = Xy —

X=—Xn ¥ -—Ff(xn)
Xn— Xpe1 f(xp) — F(Xpo)
Arap Oy martapurnr OX Vxu GunaH KecHIUTaH HYKTACHHM X,i1 2
oacak, (6.36) xouna genud uikamd.
Barapnap metoau MKKM KajamiH MeTol 60 X,i1 HU TOMHII YUYH
Xn—1 Ba X, Hu OusummmMn3 Kepak. (6.36) xoWmaHH Ky/uam yuyH:
1) 6apua x, snap f(xX) HUHT aHUKJAHMLI coxXacHjaa ETHIHM Ba
2) flx,) — f(%n-1) =0 (n=1, 2, ...) wapriap GaxKapuIHLHK Ke-

aK.
AsBan f(x,) — f(Xn-1) =0 OGyaran xoaHn Kypub uMgafjuk, Oy
epra MKKH XoJ OYaHmM MYyMKMH: a) X, %= X, Ba 0) X, == X,_i.
Arap x, 5= x,_; Oyaca,

Flxn—1)(Xn—1— Xn—2)

(X)) — (X)) (637)
TeHrUKAH f(Xn—1) 7= O surunn kypamus. Hlynunr yuyn xam f{x,)=#0
Ba HaBbaTjnaru

xn = xn—l —_—

Flxp) (g — Xp—1)
Tt U= X T T ) — 7 ()
AKUHAAIMIIHN KYPHIL MyMKRHE 6yamafizg. [Ipouecc my epla y3uiain
Ba euuMra OJub KesMailju.

Arap x, = Xp—1 OYaca, X,, Xq, ..., Xn-1, X, JaDHU KYDPHII MYM-
KHH, Xg, Xy, ..., Xn—1 J3p Y3apo apkad Ba f(X;)— f(Xr-1)7 0
(k=1, n—1) ned6 xucobmafmus. (6.37) TEHIHKAAH KYPaMH3KH, -
J(Xn—1) =0 Ba X,.; GepuiraH TEHIVIAMAHUHT €UUMH SKAHJAIA Keaub
yuKaad. Dy Xoaga keTMma-KeT SIKUHAAILMLVIAPHH X, raua OaxkapHil
MYMKUH, Wiy Ounan Oupra MKKHMT2 YCTMa-yCr TYLIAAHDAH X, 1 Ba-X,
Kuivariap Oepuarad TeHIVIaMaHLHT euumd Oynagd. Magus paunonan
coH Oyaranfa, wyHpad xoa OYaHIIH MYMKHH.

4
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Oumu 6u3 wxopularu 1), 2) mapraap Gaxapwiran Ze6 ¢apas Ku-
au6, BaTapsap METOAMHUHF SKHHJALIMIIMTA TYXTab YramMu3, Xaro e,==
wr £ — x, yuyn (6.36) npan

— (en—y—en) F(E—=p)
Enp1=8¢, + f(& - e”)-—f E— gn—l)

MyHocaGaTHH unkapamu3. Arap 6u3 Oy epna f(E—¢,) Ba f(E — eq-i)
JapHUHI XaTosap Japaykanapura HucOaran €RusmasapH

JE— ) = =@t 5/ En A+ e,
JE— 1) = =/ Bnc1+ 5 S et + .

uu KYHnG, TerumviM amajJsiapHH Oaxapcak, KyHuuara tekpuGuit

1 " &
Ent1 & -_2% En—18, (638)

TeHrJMKKa 3ra Gysiamu3. Arap 6y rtenrsukHd HeiotoH Metomu yuym
uyukapuarad (6.31) TeHrsmk CHIaH COMMINTHPCAK, Batapiap METOAMIA
XaTOHUHT ¥3raprin KoHyHH HEIOTCH Komj2cHzarn KOHYHIa SIKMHJIHMH.
HU KYpamus.

HbIOTOH METOAWHMHT SIKMHJAIUMIUM XaxHlaru - teopemara ¥xiuain
Kyfngary Teopema Xam Y[HHJIUAHP.

5- Teopema. Arap f(x) ¢yHkuHs Ba JacT/ia0KM SIKHHJAIMLI X,
1- Teopema wapriapHHE KaHOar/IaHTHpCa Ba OYHIAH TAlUKAPH X; YuyH

—y 1=2 \
Jxi—x, | < I_—hl_/l"l='t* Ba [/(x1) 1< P (%, — x,|) = P(¢)
TeHTrcH3JHKaap Gaxarpuica, y Xoala:

1) (6.36) xonpa OunaH aHMKJAHTAH X, SKHHNAILMLIAD YeKJH Ka-
JamuaH kefinH eunmra onub xenanu, €ku X, JapHu 6apua 7 jap yuyd
KYpHLI MYMKHH Gysin0, yJap SKHHJAUIYBUM KEeTMAa-KeTJHKHH TallKWJ
aTaIH

limx,= &;
n—+oco

2) mivuraard xuiivar & f(x) =0 reHrsaManunr eyuvu GYaanu;

3) sixuusawmm Tedaurd & — x| < ¥ — ¢, TeHrcussuk GunaH Oa-
xosnaHanu, Oy epna £, (6.13) TenrsaMaHHRT KHUMK HAAM3H YuyH £,=0
Ba ¢, == |x; — x,| naH Cowsab Barapsap ycyau GUiaH KYDUAraH Ker-
Ma-KeT SKHHJIAIHILIAPEHD.

By teopemauunr ucGotunu [8] pan kapam MymkHH. JHAH Oy Me-
TOJHH MHCC/ EUHIUra TatéMK KHJIaMu3.

Mucoua
f)=xt—4x34+ 2424+ 12x— 15 =0

TeHrJaMaruur Myc6ar wanuau 106 anukaux GuJaaH TOMMJICHH.

E vy ui. Bus wKopusa x¥pran sankky, wanavaétran wizus (1,5; 1,75) opa-
auKaa éraau Ba Xo=1,75 HYKTaHUHT sKuH aTpoduia 5- TeopeMaHuHr Gapua
waptaapy Gaxapunanu. DBy epra x; = 1,72 ne6 onamus. ¥ BakTEa | X; — Xof =
a= (0,03 < 2v=0,588 Ba f(1,72) < P(0,03) skaHJAMTHHH K¥pcaTuil MYMKHH.
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1lyupat xuaub, 5- TeopeMaHunr xamma mapmapn Gawapunanu. [emak, {x,}
KeTMa-KeTauK § wijusra uHTuaajiu. (6.36) xoupara acocaH X, HH TONAaMH3!
F(1,72)(1,72 — 1,75)
FAT) —F(1L18) = 1,7288829.
flna yura IKMHIAMUINIAPY KYHEAaru1an HG0paT:
x5 = 1,7320622; x, = 1,7320508; x5 = 1,7320508.

Tenraamanap CHCTEMACH YUVH HbIOTOH MeTOAH. Dy epna
. Ta Xy, Xay +., X, HOMABJAYMJIH A TA

fl(xh KXoy o v ey xn):O»
f‘z(xu x2! L] xn)= Oy

fn(xh x?; e e ey x,,)=0

TEHIJIaMaJiap CHCTEMACHHHM €uMll yyyH HploToH MeTORMHM Kypub 4u-
Kamu3. E3YBHH KMCKA[OK KWIMII Makcajula X OpKajdn X = (X, X,
..., X,) BEKTODHH Ba f(X) opKaiu

f(x):‘fi ((x11x2 ey xn)’ AR fn(xh Koy ooy xn)) )
BekTOp-QyHKIMAHM Gearnnaiimns. ¥V xomma, (6.39) cucrtemamu Curra

F(x)=0

BEKTOpP-TeHIVIaMa MWaKimAaa €3ui MyMKuH. (6.39) cucTemany eunn yuym
HrioTon meronyn, TaOuuBiKH OHTTa COHJAM TEHIVIAMa YUYH IOKOpUAa
KYypu® YTUAraH MeTOAHUHT yMymaawmraHumup. lOgopumarunexk Oy epaa
XaM METOJHHMHI aCOCHH FOACH uu3ukau Oyamarad (6.39) cucTeM:un
KeTMa-KeT UHW3HKJM CHCTeMara KeiTHpulifaH uOopaTiup. Arap asuk
euypm Ou/aH TakpuOuil eduM OpacHiaru xaTo eTapjHuya KHYMK 6Vaca,
a)kpatu® OJMHMAH YMSHMKJAM KHCM TeHTJIamasnap . CHCTEMACHHHHT (ol
KLcMH Oy Jianu.

dapas xunaimik, Gusra (6.39) cucremannnr Takpuduil eunmu x” =

0 0 0
= (2", 2", ..., %) mavaym 6yacum, = (s, e2 C. ., &,) OD
0 0

Kanu E—x = —x0, 5 —x" .., E,—x") BEKTOp- K3T0-
vy Cesrunaiivus. (6.39) cucremaza x Ypuura x(O-—- ¢ uu xyiud, xo-
cun OyAraH CHCTEM?HMHT 4Yan TOMOHHMHH &, &y, ..., £, JapHUHT
Japaxkanapura uuc6aran Tefnop xaropura éiud, &, &, ..., &, ra
BucGaraH YM3MKJM KHCMHHE cCakjal, KYHRMAArH TakpuOHA CHcTemara
sra 6yJaamus:

Xg = 1,75 —

(6.39)

(© O
0f15jjcc ) ‘. + L 0f1£x ) e, Ao —f,(xO),

. . e e (6.40})
afn( £0) o, (£9) | |

1+---+T n =~ fn(x(o?)'

By cucremanu etm6, XaTORMHT TaKpubHit kuitmary e© = ({0, O, .,
&%) mu romamus. &® mu x(% ra gyums, napdaTAary AKMHALIIII BEK-
TOpPHHH XOCHJ KHJIAMM3:

X0 = 2O 4 6O = (x0) |- <O, ., KD 4 ),
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1
¥s masGatuna x' Hu axmmnamavus mymcns, Symusr yuyr x  yp-
1 v oo v
mara X wu kY66, (6.40) xypunnmaarn cucTeMaHd Ty3uII Kepax .
IlyHnait kuaub, arap (6.40) KYpHHMIIAArY CHCTeMaJap euuMmra 3ra
6y/ca, OM3 KeTMa-KeT SIKHH/JALINIITAD BEeKTOPJIAPHHH TONAMH3.
Kynaiiink yuyH $1ko6H MaTpuijacHHM KuDHTaMHS:

0 f (%) 0 f1{x)

ox; " 0dx,
X) = . . . . « .
T (%) 9 fn(x) 9 fn (%) (6.41)
dx, ' T ox,

By marpuna épramuna (6.40) cucremann xyiunard GHTTa BeKTOP-CHC-
Tema IAKJUAA €3UIIMMU3 MYMKHH: .

S () % = — £ (x 7).
Dapa3 Kuialivk, X = £ mykrana f,(§) Maxcycmac MaTpuua GyJcuu.
JlerepMuHAHT V3 S/IEMEHTIAPHHHHT Y34yKCH3 (yHKUHAJAPH OY/IraH/ -
I yuyH x=_§ HykraHuur Gupop G aTpodmpa (6.40) maxcycmac mat-
puua GYub, YHUHT TeckapucH fr = (X) MaBKyZ 6y nani.
dapas kunaiimk, x€G, y Baktza (6.41) HMHF Xap HKKaJa TOMO-
murn £ (") ra kynaitipus,

O — £ () S ()

Exn .
x(l) . x(o) —_ "‘fx—l (x(o)) f(x(()))
HA XCcHa KuJamus. Arap xP XL , x® Jgap G atpoduna érca,
y xomma x* mu
| A = 2B 7 () £ (2 (642

. k :
TEHIVILKJaH TOollaMH3. By x( ) KeTMa-KeT SAIKHHJAAMHIVIADHA  TOIHIIL

yuyn HbloToH Koupacuaup. By xoulammur amanra ommmu yuys x'°

T . (&)
(k=0,1,2,...) nap f(x) HUAT aHMKJAHMII coxackia &TUHM Ba [, (X )
MaTpHUATAp Maxcycmac OYJHIIM Kepak.

bus xosup JI. B. Kanraposuununr (6.42) HbioToH KapadHunuur
SAKMHJAILMIIY XaKWJArkd TeopeMacHHH HCOGOTCH3 KesTHpaMH3.

6- Teopema. Arap f (Xx) BexTOD- QYHKUMSA Ba AacTJaabKu AKHH-
namvin  Bekropr x” Kyfunarn mapTiapHH Kamoar/aHTHpCA:

1) x*? wykrana I (x'”) SIko6u MaTpHUACHHUHT LeTePMHHAHTH A ==
=A(f, (x(o))) HOJZAH apKJv Ba 9% SJIEMEHTHUHT ajireCpavK TyJjiH-

0x
pysuucu A 6yuG Ba *
n
1 —
AT 8el<B (=Tn)
j=1

Gaxo ypunm 6¥.ca;

T
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DN (=T, n)
3) x'¥ munr

tx— 2,0l < 2By (i=1,7)
arpoduiary Gapua HyKTaIap YuyH
n n
0% fi (%) T
é;ld.}tjoxklgl‘([ 1”2)

TEHTCH3J/HUK/Iap 6a>xapymca;
4) B, , L mugpop/ap

1
h= Bz’f] LL '-2—-
APTHH KAHOATMAHTHDCA, y X042 X' HyKTaHMHT
—y1T"2h .
[ — %) < 1——‘/—,;—371 (i=1, n)
atpoduna (6.39) cucrema arona &§= (§, &, ..., §,) eumvra sra 6y-
Jub, (6.42) Cujan aHUKJaHraH x(k)=(x§k), x0L, % YHeioTor

KeTMa-KeTJIMrY sKHHIaluand Ba Wy Ouiaad OHpra, SKUHJAIIHMI TE3/WrH

max |2 — | < g5y (207 Br
I<ign .
Teurcus/K OuaH 6axoJaHanu.

[llyura ¥xmam Teopemand HbIOTOHHMHT MoAuUKauusANaHrany Me-
TOOX YYYH Tabpupaaml Ba HCOOT KUIMII MYMKUH.

Uiy xam tabkugnab yruil Kepakky, (6.40) cucrémana redr/iama-
Jlap COHHM MKKuTa Gysranja Oy cUCTEMaHH NETEPMIHAHTJAD EpAaMuAZ
eunil Kepak. Tedr/aMalapHUHI COHM MKKUTalaH Kyn OYuca, Oynjai
cUCTeMaJaDHU KefuHrH 060042 KeJATHpWJIaluraH MeTONIADHUHT Cupop-
TacH OWJaH €4Mll MabKYJAup. Arap Ousra HKKATa

{f(x,y)=0,
gxy)=0

TeHrsaManap cucreMacH Gepuiran Gyica, y xosaa (6.42) xouaa Kyiiu-
Jaruua ésujaju:

(&~ 1vE —
K1 = X (fkgy“fy gx) ;C=;C:’
k=0, 1,2, ..}
ey ([ Sr&—8xSf —
Y1 = Ve (fxgy—fygx ) ;C — ;f::

Mucon Kyfinparu

{f(x,x)=x3+2y2-—-1=0,
gx,y)=5y3+x2—2xy—4=0

euCTeMaHUHr HAnu3d 10~5 apukauk Guian ronuicud, By dyekuusnapumer rpa”
SHUKIapHHH MH3MG KYpcaTHIl MyMKuHku, § Ba 7 Moc pasumaa (—0,7; —0,6) B2

8
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(07; 0,8 opaankaapaa &ragu. Wymnar yuys xaM x@= —0,68a y® =08 1e6
.gggggfuna MyMKHH., Bepuirad @QyHKUMANApPHUHI XOCHJIaraps KyHuuaruiapiad
fe=3x% fy=4y, gix=2x-—2y, gy=I15y?~—2x

XucoGaamJiap HaTHXKACHHU KeJITHPAMHU3:
£ = _—06; ¥ =08 £V =0064 g9=—012 F£Y~=10s
£V =32 gP=—28 g0 =108 1 =—065213 y =0,79760;
£ =—000502; gV = 0,00254, FV = 1,27583; 7{V= 3,19038; g{!'= —2,89.46;
g = 10,84663; P = 064942, 9P =0,79809; f? = —0,00001;
g® =—000001; £ = 126525 f{P =3,19234 g} = —2,80502;
2P = 10.85296; x® =~ —0,64942; ¥ = 0,79809. -
Hemax, & = —0,64942 Ba v = 0,79809. )
Mawmganap
1. P(x) x¥nxazun (x — «) (= >0) ra 6Faranna [oprep cxemacuznaru b; nap
KyHujarn mapriapHu KauoaTJIaHTHPCHH:
bo=ao>0, b;>0 (=1, n).
VY xonna P (x) HuEr 6apya WJAM3JADH o JaH KMYMK SKAHIMPHHH KYpCaTHHL,
2. Papa3 Kunalauk, p — uXTUépuit Myc6ar coH G6YJacHH, ¥ XoJaa
Py =ax"+ax""t 4+ ... + a,
k¥nxafHuHr 6apuya MiAuM3JapH MORyJIapu G¥iunua
p
a | 57:1[

p -+ max
1<k<gn

JlaH OPTMAacCJIMrMHH KYDPCaTHHT.
3. Kospduuuentaapu xakukuit 6¥aran P(x) = agx" +a;x"~1 4 ...+ a,
{@g > 0) xynxaguuHr XaKuKud uagusdnapu

k
a;
max —
pF ‘/ i l

Qg pj-l
Ias OpPTMaCHuruHM Kkypcarusr, 6y eppa p — uxtuépuit Myc6ar coH, k — 6upuHuH
Manduil KOIPGHUHEHTHUHT HOMEPH, a;-—— Manduil kosdpuunentaap.
4. $apas gunahauk, P(x) = ap x*+ a; x"=1 + ... + a, HuHr 6apya Koa(-
¢dunnentaapu Mycbar 6FacuH.
Ky#iuaarnaapan KypcaTar:

a) arap ag > a; > ... > ap mapt Gaxapuiaca, y xoana P (x) HuHr Gapua
uagusnapu Oupauk xoupa | x| > 1 Aam tamkapuma éranmu;
6) arap ap < @; ... < ap wapt 6axapuica, y xonna P (x) Huar 6apua ui-

pusnapu | x| <1 6upauk joupa uuuia Eragu.
5. Arap P(x) =agx" 4+ a; x"~! + ... + a, xyuxagaunr OGapya xo3pdu-
ueHTiIapy Myclar Ba
m=min %&£ M= max ZE_
1<k<n Aput 1<ksin Apa
6¥aca, y xon1a P(x) uunr  6apua wagusaapun m < | x| <M TeHrcHaIuKIapHn
KaHOAaTAAHTHPHLIKHHY KYpCaTHHT, ,
6. Papa3z KuaalauK, X,4y = ¢ (X,) Ba Xp+1 =1¢ (x,) Jap MOC paBHLIAA & Ba
p- TapTuOaN uTepauus 6¥acuH. Y xouna .

X (9 [¥ ()] — 9 (x0) ¥ (x)
e = ) = R —T e [§ ()]
- WTeDPAUUSHHHT TapTu6u r 4 p — | JaH kaM 3MaCIHIHHH KYpCaTyHL,
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. = 3,

7. Yebuwes meronunan dofinananu6, y/ N sa )y N napuu xucobram yuym
BKKHHUM Ba yYHHUA TapTHONM MTepauuoH ¥apa&H Ty3HH,

8. Ky#tnparu

{ Stn (x 4+ y) —y =0,
Cos(x—y)—y=0
CHCTEMaHHHT eYMMHHH Oeln XoHa aHuKJukAa HbloTOH MeTOAM GHIAH TOMMHL.

3-BOB. HU3UKJIN AJITEBPAUK TEHTJIAMAJIAP
CUCTEMACHHHK EYHLI

1-§. JACTJAABKU MADJIIYMOTJIAP

Hasapuii Ba TaTOMKHA MareMaTHKaHMHT KyNTHHA Macajanapn
YH3HKAM anreOpaHK TEHrJaMasaap CHCTeMacHHH eyuira oJnG ke-
nanu. Macanan, QyHKuUMsiHM YyHuHr n4-1 Ta Hykraza OGepu.aran
kufiMatnapu €praMuaa n-tapTHOaM  Kynxax OusaaH HHTEpNoJsi-
wusaam ekl QYHKUMAHYM §pTa KBaApatiap METOAH épAaMujia sxHH-
JAWTHDHII Macajajapd UYH3HKAM anrebpadk TeHraamanap cHcTe-
MaCHHH e4HIUra KeJTHPHJAAaTH.

Yusugau anrebpavk TeHrIamaJjap CHCTEMAaCHHH XOCHJ KHJHLI-
HHHT acOocHfi MaHO0aW y3/JyKCH3 (YHKIHOHAJ TEeUrsaMaNapHH ueK-
JH-afupMaJH TeHrJaMaJap .OunaH sxuHJaWTHpumaup. Macanawn,
Jlannac aunddepenunan onepartopu yuyH Jlupuxse Macanacidu
TapTHON I0KOpH Oyaran oJAH{l 4eKIH-afiupMaJu TeHIJaMmanap CHCe
TeMacH OujaH aJaMaumTHPHID MyMKHH. DXMuap spartusuiun Ousak
OyHpalt macajanap gHa xaM Kynahud 6opmoxaa.

Bup xuHcam OyaMaran YH3HKJAH aareGpaux TeHrJamajiap CHC-
T€MacHHH e4HIl MacajgacH OMJaH MaTpHLAJapHHHT TECKapHCHHH
TONHII Ba JAeTepMHHaHTAapHH xucobaall Macajanapu y3suil pas=
puluaa GorsaaHranaup. By Macasanap Hasapuil XKnxaTAaH OCOH-
ruHa eunsafd. JIekuH MarTpHUanapHUHT TapTHOGU opTraH capu Oy
MacaJajlapHH aMaJija euulll XKYyAa Karra xucobaaulnapdHu Tanab
Kujaand. Xo3upru BakKTAa Oy macajaJapHH eyuil YYyH Kyjla Kyn
MEeTOAJap SPaTHATaH Ba YyJapHU TaKOMUJJIAUITHPULI YCTHAA »ka-
Jan umaap oaub GOpUIMOKIA.

“ Uusugnu anarebpauk TeHIVIaMaJapHH €UHII acoCaH HKKH —
QHUK Ba uTepayuon merodiapza Gyauramim. ‘

Anng meron AeraHja IUYHAAH METOX TYWIYHHJAZUKU, YHHHT &p-
JlaMHa YeKJH MUKJIOpJAAard apudmeruk aMananapHu aHUK Gamapil
HaTHXKACHAA MacaJaHHHT aHHK €YUMHHH TOMHIL MYMKHH. XaMvara
mabayM 6yarar Kpamep xgoupacu auuk MeTroAra mucosa 6yna o.a-
mu. Jlekun Kpamep xougacm opnatna, amania WUIATHIMES M,
yyHKH Oy MeTo] Ousan nA-TapTUOJU YH3UKJAH aare0pank TeHr/ama-
Jap cHCTeMacHHHM eunwml yuyH #/n? taprubparn apHdMeTHx awval-
napuu Gaapuul kKepak. By Huxositaa katra coH 6yaub, 6y xouna
6usan xarro n=30 TapTHOAM CHCTEMAaHH €UHI YUYH XaM X03#paa
MaBXya 6yaran OXMaap xaM 0KHU3AHK KHJIaAH.

bus 6y 6o6xa xucobsiam yuyH TtexkamJau 6yaran Oup Heura
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ANUK MeTOMJ1apHH Kypub uukaMu3. DyJsapHHHI KYMUHIHTH HOMab-
JYMJapHHU KeTMa-KeT HYKOTHLI FOSICUTa acocsaHraH.

Wrepaunon meroanap Iy OuAaH XapakTepJaHaJHuKH, UU3HKJIR
anrebpank TeHIaMajap CUCTEMaCHHHHI' €UHMH KETMa-KeT sKHH-
JIALIUIIAPHUHT JUMHTHACK TONHJALH.

Hrepauvon MeroanapHu Kyansaérranaa ¢akaT YJAApHHHT SKHH-
JallHIJIapUFiHa 3Mac, Gaakd SKUHAAIIMIIJIADHUHT TE3JHTH XaM
KaTTa axaMusiTra araiup.

By mabHoma xap Oup uTepalHoH MeToj yHHBepcan OynaBep-
Malad.

By meromnap afipum cucremanap YYyH XKyga Te3 sKHHJAamuG,
6olIKa cucTeMaJsap YUyH CEKUH SIKMHJALIHIIN éKH YyMyMaH sKul-
JamMacaury xaM MyMkuH. LIyHHHr yuyH Xam HTepalHOH METOl-
JapHU KyJaJjaétraHia CHCTeMaHW aBBaJs Taliépnal OJHII Kepax.
Byuusr mamsHocH WwyHAaH ubopaTku 6epuiral cHCTeMaHH YHra TeHr
Kyuan Oyaran mysjail cucremara aJjMallTHPHIL KePaKKH, XOCHJA
6yJsraH cucTeMa yuyH TaHJaHTaH METOH Te3 AKHHJALICHH.

Xosupru 3amon DXMuapn €pramuaa aHuK MeToA]ap OHIaR
Taptu6u 10° nmam Karra OysnmaraH, utepalHOH MeToMJap Ounaad
sca taptubu 10% naH opTMaiiAuraH uu3uKJH aareOpavk TeHrama-
Jap CUCTEMAacCHHHM €uulll MYMKHH. ABBal aHMK MeTOAJADHHUT yMy-
MU FosicnHu KYpu6 umkalauk. By meronnap acocaH yu cum(ra
6ynuHanu: 1) HOMAbAYMJAPHH KeTMa-KeT HYKOTHII METOAJapH;
2) wmarpuuasapHu axKpaTHIIra acocjaaHrad Merojaap; 3) OGupop
MeTpHKaja oproroHan OyJras €plaMud BEKTOpJa4ap CHCTeMacCHHH
Ty3HIIra acocJaHras MeTomaap.

CucreMajarn TeHrJamaJ/japiaH  HOMAbJAyYMJAapHH KeTMa-Ker
HYKOTHLI METONH KaAMMHH MeTohaapiadAup. Dy meronHu ukke
fiys1 Gunad aMajra OWHPHII MyMKHH:

a) TeHrJaMaJlapHUHT Kepakad KOMOHHAUMAJAPUHH TY3HIN,

6) aAMaWITHPUIIHUAT Xap Oup KanamMnjia CHCTeMa MaTpHlacH-
HUHT OUpPOp 2/7eMEHTHHH €KH OHp YCTYHAArH AHAaroHas 3JeMeHTH:
octufaryd Gapua sJeMeHTNapUHH HOJTa afiNauTHPUIN Makcaluia Oy
MaTpHOAHH Maxcyc paBuilja, Tanjaab OJMHTAH MaTpHilara Kynai-
THpuriAan ubopartaup. Xap HKKala Xoala XaM AHKKaT-3bTHOOD-
WyHra HAYHaATHPHAAANKH, aAMaAlITHPHILAAD HaTHXKacHAa OepHaran
CHCTeMa YHIa TeHr Kyunau Oyarad cucreMara $THIIM Ba CYHITH CHC-
T€Ma COJAMA KYpUHHINTra sra OYJHIIN Kepak.

Martpuunanapua axpaTHIUra acocjaHraH MeToAJap FOABUH KU-
XaTAaH HOMABAYMJAAPHH KeTMa-KeT HYKOTHIL MeToAJapura Xyia
sikuH Typaid. Dy epaa cucreMaHUHr MaTpulacd acocaH yubypuak,
JuaroHan éxM akCJAHTHPUID MaTpPHLAJapUHMHT Kyna#TManapura
aXpaTHNALRH.

Yuunun cuHbpra KHpaaural MeTOANAap XO3WPrH BAKTAA Keii
TapKaJral Meroanapiup. By meroanapaa u3naHaéTrad eduM Miix-
CyC paBULIAA KypuaraH €plaMuM BeKTODJap CHCTeMacHAaTH OXiip-
ru sekTopAaH ubopat. By rpynnajgaru MeronsapHHHT 3HT GHPHGUk~
CH OPTOTOHAJJNALITHPHIL METOIHAHUD.

IOkopuna alitunran 6Gapya METOAJNapHUHI' YMyMHE MOXHSATHH®
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Kyfuzard cxeMmajga 6aéH Kuaum MyMKuH. dapas KusiafuK, KYy#H-
Jard 4M3HKJIM aare6paMK TeHr/aMajap cucreMacH Gepusrad Gyi-
CHH!

Ax=50.
By TeHrJMKHMHr Xap HKKala TOMOHUHH varnjad, KeTMa-KeT MIyHJaf
Ly, L, ..., L, maTpuuanapra KynafATupamusKd, HaTHkKala XO-

CHJl OYJran siHCu
LkLk—i v s e L1 AE=LkLk_1 " e Liz

CHUCTEeMa aBBaJrHcura sKBHBAJEHT OV.HO, cOANAPOK €UMJICHH. DymuHr
yuyH B=L,L, , ... Li A marpuianusr yubypuak, AuMaronan €Kd
oproronan (arap BB’ = B'B=F 6ynaca, B mampuya opmozoHas
nefinsany) 6Yaumu kudosanp. Arap my Guman Gupra L, marpuuanap
Maxcycmac 6¥aca, Teckapu marpuna A~ Ba jperepmunant det A Hu

TONMW Y4yH KyHuJaru opmyJastapra sra 6yJamus;

A =B, Liq ... L
det A = . 9etB

[ detz,

fem1™

2. §. HOMA'BJAYMJIAPHI WY KOTHIL

Bus 6y maparpadaa I'aycc MeToau Ba onTHMAN HYKOTHIN METOjH-
HU KYpub umkamus. OnTumad HYKOTHII METOAM Y8 CTPYyKTYpacH ¥Ku-
xatuian [aycc MeTomura aAxuH Oy mmura KapamaclaH Y MaliuHa
XoTHpaculan =0¢eKTHB paBuinfa ¢ofjajaHuiira HMKOH Gepaxy Ba
INYHUHT yYYH XaM Oy MeroX é&piamMuia TapTuGH MKKM MapTa KaTTa
‘OyJraH cUCTEMaHH €YHII MYMKHH.

Faycc metoau. DBy Merox 6up meua xucoGsiam cxeMajapura sra.
Ulynapfan G6upu — [aycCHUHT KOMIT@KT CXEMAacuHH KYypuo l{I/Il{aMMS.
Ymoy cucrema Gepuaran GyJcuu:

Ay X1+ A X+ oo Qip Xy = A4, i1y
Aoy Xy + Qg Xg+ oo -|—a2,,x -—a2,n+1, 2.1y
A X+ Qo Xy + o o —l—a,,,,x -—a,,,n.H.
®apas kunaliilK, a@q; =0 (erakuu saement) OYJcHH, akc xoJaaa
TeHr/aMaJapHUHT YPUHJAPHHU asMamTipus, X, oJuiard KO“(b(bHLlI/IeHTPI
HOJAaH Qapkad OYJaran TeHrJaaMand OHPUHYM YpUHTa KY4HpaMus.
Cucremallary GHPHMHYM TEHrJaMasuHT Gapua Kod(dHiueHT1apHHH a“
ra 6ymo,

X+ 0w+ o+ PR X =00 (2.9
HH XOCMJI KHjamus, Oy epra

b(l) aU (,}2).

an
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(2.2) Tenrnamajian ¢oinananu6, (2.1) cHcTeMaHMHr KOJTraH TeHrJama-
Japuia X, HH BYKOTHIN MyMKHH. ByHMHr yuyH (2.2) TeHrjaMaHu KeT-
Ma-KeT @y, Q, - . . Japra KynadTupu6, MOC PABUILAA CHCTEMaHUHI
MKKMHYH, YYMHYHM Ba X. K. TeHryiamasnapujad afupamus. Hatwxana,
KYHAHAarn cHcTeMa XOcHn OYJalu:

1 (H (0
a§2)x‘l+ '-'+a KXo = Q2 n+1 »
(“ IR 2.3y
a,,,) Xo + —'l‘ Ann Xy = An, 4,
1
6y epna af,-) Koy uenTIap
(1 (1) .
aj =a;—an by (¢, j>2)

gopmy.ia épramuna xucodsaHaiu. Duau (2.3) cHcTeMa YCTHIA XaM
WyHra ¥xiaul aqMailTHpHInIap GakapaMus.

Byuuar yuyn (2.3) cHcremalarn GHPHHYH TEHT.IaMaHMHr Gapua

KO:QduLHeHTIapUHH €TaKuUH 3JEMEHT afy ra O0y.o,

X+ 02 x,+ o 65 x, =08 1y (2.4)
HU XOCUJ mmaMHé, Oy epaa

b =—x - U>3).

(2.4) tenrsama épaamupa (2.3) CHCTEMAHUHI KeHHHIM TeHrJaMana=-
puZia IOKOpHAATHAEK X, HH HYKOTHO,

) 2) (2
af x4+ ..+ ald x,=al?
@ ) @ ey
oD xy b oo a0l x—a s,
cHcTemara Kejamus, Oy epla
@ () __ ) 5 ;
Qij” = Qij" — abs bsi’, (¢,7 > 3)-

HoMabayMyapiy #yKOTHIN *KaApaéHUHH JaBOM STTHpHC Ba Oy Ka-
paéHHH m -KajaaMmraua Oaxkapum MyMKMH f1e0 ¢dapas kuwiamb, m- Ka-
JaMAa KyHAuaara cucremara sra OYJamus:

-

xzn -+ bm m+1xm+1 + ...+ bsn”;:)x IZr(n,;ln+l.

n
am+1 m1 Xmti + am-;zl nXy = Qm, n+1, (2.5}
m m)

a,‘l, 2n+1 Xm+1 + s e e + afm)xn ——-a,& n+1,

0y epla
(m)
(M) = Amj m) (m-1) (m=1) g (m) .. -
b’ = 200 A = a{f ™ — aln VN @, e m .

@apa3 KuJIaiIMK, 7 MYMKHH G§arad OXHPrH KajaMHUHT HOMEpH 6y.n-
cid. VKK X0 GyauliM MyMKHH: m=n €Ki m<n. Ar.p m =
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6yJca, y BaKTha 6u3 yubypuak matpuuanu Ba (2.1) cucremara skBu-
BaJieHT Oyaran KyHuaaru ‘

1 L 1 1
x4 60 x4 bigz Xyt ... - b%S’ X,= b$é’n+1 :
x2—|— b23 X+ ... F bén) Xp= bg.)n+l ’

. . . .

(2.6)

xn= bl(lrf)ﬂ-i-l

cHcremara sra Ofaamus. OXupru CcHcTeMaZaH KeTMa-KeT X,, X
ee.y X, JIADHH TOMHLI MYMKHH:

n—1s

X, = bﬁ[,",,+113 (1)
— n—
xn_1 = bﬁln—l, n41 " bﬂ—l. ﬂxn ) (2 7)

. . . . . .

N . 1
=0 — b, — . — 6 x, .
2.6) yubypuak cUCTEMaHUHT KO3(pGdUUMeHTIapuud Tomum [aycc Me-

TORMHUHT myrpu opuuy, (2.7) cucTeMalaH €4UMHH TONMI KAPaéHH
meckapu opuui JeinaIaiu.

®apas xunatink, m<n OYJICHH Ba CHCTEMAHWHI mMm-Ba YH--

JaH KeHMHTH TeHrjamanapu (2.5) KypuHHmra xeaTHpuarax GyJcuH.
bus m- xazamuu OaKapwiuIlM MyMKMH OYarad kagam Je6 XucoGna-
rag 3[uK, Oy wynu Oungupaguku (2.5) CUCTEMAHHHT HKKHHYH TeHr-
JlaMacHjan Oomial eTakud 2/1eMEHTHH aXKpaTHII MYMKMH 3Mac, Gapua
alf’ (i, j=m-1, ..., n) nap Hoara TeHr Ba (2.5) cHCTeMa KyHu-
JAaru KYpHHHIIra 3ra

Xm -+ bl(n”f)m+l Xm+1 + e + b(m"'ll) K= bg'l”:)ﬂ-l-1 ’
0=al"
= Wm-1, n+1

0= afz’."r):+1 .

Arap 6ynma 6apua oson xamtap i f=m-+1, ..., n) HONTa
TeHr Ofica, y xonza Ou3 ¢akar siroHa OUpUHYH TeHrsiamara sra
6yamus,

Dapua xanamiiaru O¥pHHuUM TeRIVIaMasiaDHK GHpJIAIUTHPHO, KyHAKark
CHCTEMaHH XOCHJ KHJIaMH3:

1 1 1 1
x1+ b§_2) x2+ b%g) x3 + “ e + b({g)) xﬂ= bgé)ﬂ-l-l ]
X+ b23) X3 + eee ban Xp== bé.)n-l-l ’

X -+ b;,;r,l)m_*,l X+t + oo + bt(n”rlz) Xp== bﬁnnf)n—i-l .
By cucremanan 6u3 x,, X5, ... , X, HOMABIYMIAPHH X, . . . ,
X, HOMablIyMJap Ba 0301 Xxalnap é&€plamuia wdoaanad OMHIIMMU3
MyMKHH. By xonma (2.1) cucrema uekcus Kyn euumra sra GyJaaid.
Arap m << n 6y1u6, xeu Gyamaranza GHpopTa afmi1 =0 (m+ 1<
< i< n) 6¥aca, y xoapa (2.1) cucrema eummra sra GyaMadpi.
84

www.ziyouz.com kutubxonasi

PO A



-

Kyama xucoGraérrapia xaTtora HyJ KYHAMaciMK YuyH, Xucob.aie
XapaCHUHHM KOHTPOJ KHJAHII MabKyJaaup. Dynurr yuyu 6us (2.1}
MATpULIa caTpJjapufard sJeMeHTJap Ba 0304 XalAHUHI HUFHHIMCHIAH
TYSH/ITaH KOHTpOJ

n+1
Gppra= D 4y (=1, 1) (2.8)

J=1
tiurunauian dohifanaHamMus.
Arap a;, ,4, JapHH (2.1) cHcTeMaHHUHI 0304 XainapH JHe6 KalyJe
KHJCaK, Yy XOJa ajMailTHPH/IraH

~

o
Zaijxj=ai,n+2 (i=1,n) (2.9)
j=1
CHCTeMaHMHT eunMu X; (2.1) cHCTeMaHMHr euuMu X; OpKand Kyhunia-
ruya udoRanaHalu:

X=x;+1 (j=1,n). (2.10)

Xakukarad xaM, (2.10) mu (2.9) cuctemara xyiicak, (2.1) cucrema
Ba (2.8) dopmynara Kypa
n+1

Eaijx +Z ;== 2(111 ai’ nt2 (l==1,-_n)

afimmaTtra sra 6¥mamus.

Arap caTp sieMeHT/Iap ycTvaa OakapuaraH amaJ/iapHd Xap Oup
catpiari KOHTPOJ HHUFMHAM ycThla Xam Oaxapcak Ba XucoGsamuiap
Xatocus Gaxkapuarad 6ynca, y X0.14a KOHTPOJI AHFUHAWMAPIAH TysuJj-
raH YCTYHHHHT Xap OUp 31eMeHTH MOC PaBHLIa a/MaliTHPH/raH caTp-
Jap 3JEMEHT/NapUHUHr HUFHMHAMCHTA TeHr OYyaamd. By xox sca Tyrpu
IOPUIIHE KOHTPOJI KMJIHII YYYH XH3MAT Kuiajd. Teckapu topumiia sca,
KOHTPOM X ; JIADHH TONHII GHUMaH Gaxapu/aiu.

TeHmamanap CHCTeMaCH KYJJia eunaranaa xucob.aamiapaa 9- xan-
BaJa Kypcaruirad [ayCCHHHT KOMMNaKT cxeMacu OYinda oG Gopuil
mabKyaaup. COLmaMMK YUyH KajBajna TYpTTa HOMALIYMIH TYPTTE
TEHIJIaMa/Iap CHCTEMacHHH €UHIN CXEMAcH KeJTHPHJITaH.

layce meroau GuiaaH n Ta HOMabJAYMIM UH3HKJIH aireOpauk TeHr-
JaMajiap CHCTEMaCHHH eudIl yuyH Oaxkapulaiurag apHQMeTHK amaJ-

JIaDHUET MHKIOPH KYHHAArujaH uOGOpaT: —:1; (n® 4+ 3n? — n) Ta xynaf-
THPHII Ba 6}“/.}114111,% (2n® - 3n® — 5n) Ta Kyuum.

Mucoun Fayce MeTopu Guiad Kyiuaard cucTeMa eYMJCHH:

2x,+42x,+ 16 x5 —3x, =32

— 045+ 3x; — 24 x5,=— 16 '(2 1y

1,6 6y — 08+ x3—x, =—1
Xy =—2xy X3+ 15x,=0
Cucremanu eunw xapaéuu 10- xafBanja KeJaTHPHATaH.
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9-xcadsan

e N
agy Qy Qi3 ay sy T
as Qg a3 ag Ay Qg A
ay as Qg Ay as; Qg
a; ay a3 on A ag
1 1 1 1 1
1 biy b3 b3 b3 bis)
1 n Y= (1 1 1
“152) afy) “54) aé?’ afy
1 1 1 1
“52) afy afy 5’55; “%e) 4
1 1 1 1 1
afxz) a‘(xs) ‘%24) “515 ‘146)
: 2 2 2 L (2
1 b bsy b3 bsg)
2 2 2 2
ags) a§g) a(sg) aée) 4
2 2
agy) afy) afg) afy) ?
3 3 3
1 bg4’ bf%) bge)
3 3 3
‘1«(14) afy "516)
¢ o o o & s+ e e o . Ce e e e e e s AS
4 4
1 6% biQ
1 X4 24
1 X3 X3 B
1 X2 X2
1 X1 Xq
10- acadsan
o301 cXema
%y X3 X3 %4 Xa118p z KUCMIIPB
2 4,2 1,6 —3 3,2 8
— 0,4 3 —2,4 0 — 1,6 — 1,4 A
1,6 —0,8 | —1 — 1 —0,2
1 —2 —1 1,5 0 —0,5
1 2,1 0,8 —1.5 1,6 4
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dasomu

3,84 | —2,08 0,60 | —0,96 0,2
416 | 028 | —1.40 3,56 6,6 A
41 1,8 a3 |- 16 4,5
1 |—0,54166|—0,15625| —0,25 | 0,05208
—2,53331| 0,75 | —4,6 —6,38331
—4,02081| 2,35937| — 2,62500 | —4.28644 | 4
) o 1 |—0,20606, 1,81581 |  2,51198
1,16897 l 4,67603 I 5,84500 | A,
1 4,00013 | 5,00013
1 3.00009 | 4.00009 B
1 200005 | 3,00005
1 1,00002 | 2.00002

LLIyHnaﬁ Kuaub, Kyiunaru
= 1,00002; X, = 2,00005; x3 = 3,00009; x4 = 4,00013 takpubuii eunmra
sra 6yn11m<

CucTeMaHHHT AHHK €YUMH Xy == 1, X3 = 2, X3 =23, x,==4 skauaurura Ge-
BOCHTa MIIOHY XOCHA KHJIXII MYMKMWH. .

bom anementaap meropu. ['ayce merojunna eTakuH sJeMeHTIap
JouM HosnjaH ¢dapkau GynaBepmafizn. Exu yjap Hoara sSIKMH COH-
Jap Oyaummu MyMKuUH: GyHnall consapra Oy/iranza karra a6GCcooT
xaTora sra O6ysaraH cousap xocusa Oynany. ByHMHr HaTHXKacHia
TagkpubHi e€udM AHUK eduMAaH cesuaapau Jjapaxaja ueriamunb
KeTalu.

Xucobaam XxaTOCHHUHT OyHAall XxaJoKaT/AH TAbCHPUAAH KYTYJHII
yuyn Taycc meroau Goml a/JeMeHTHH TaHjall #yau OuaaH Kyjnaa-
uusiani. Bynunr Tayce METOAUWHMHT KOMOAKT cxeMacuial (apku
gyhugarugan nbopar. ®apas KuaaHMUK, HOMabJAyMJIAPHU HYKOTHIE
KapaéHuJa Kyfngaru cucreMara sra 6y.ran 6ynafauk:

1
x, + bgyx, F o %+ A Ox, =0,

— pl2
Xm +bmm+1 m+1+--.+b(m)x —b()n+1’

m
a(m—[)-l m4+1 X 1 +.ooo am+1 nn T in—}zl.n—{-l ’

a; rr)L-I—l m+1+ co a(’”)x = aﬁtmn)—i—l

— m
Bumn [a®), 1= mlax (s +>1’].| TEHT UIKHY KAHOATJIAHTHPaJuran k Ho-

MepHu TOnMO, YsrapyBUMWJIapHM KafiTa CearusaiMus: Xmi1 = X, Ba
X, = Xm+1 cyHrpa (m -+ 2) renrsiamagan Goww1ab, Gapyaculan Xm+i
HoMabJyMHH AYKoramua. Dynpait xalita Cesrmsanuviap HYKOTHUI Tap-
THOMHY Y3raprpuiura oJu0 Kejalli Ba KyN Xo/iapia XucoOJanl xa-

TOCHHY KaMafTHpUINra XHSMaT KHJIAiH.,
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OntuMaa AYKOTHII MeToAM. DBy meroinmnr mactiabku KajaMm-
-napu Taycc meronura Yxwmammup. Etakun snement a0 1e6 dapas
Kuano, (2.1) cucreMaHHHr GUPUHYM TEHIJIAMACHHU

X ORx L 0x, = b0, 2.2)

Kypunumra xearupamus. Cyurpa (2.1) cucreManusr ¢axar HKKHHYH

TeHrJlaMaculal X, HH HYKOTaMu3:
1 My = gl
al@dx, + .. Faldx, =afl)
Oumn all)s~= 0 ne6 dapas xum6, Oy renrsamans (2.4) Kypunumra
KeNTupamMus:
(2) D e (D
Cxy A b L +b2nxn-b§,n+1,

By renrnama épaamuia (2.2) Tenrnamanan x, Hu #ykoTamus., Haruxa- -

Aa
b 2 2 = p(2)
Xy edxg oo+ eDx, =),
(2 2) — 2
Xy O XA oo FoPx, = o)
xocun 6Yaagn. Dy epaa
D = Hh — pO) PO @ — D (]
el =0 — b)) b3 ) =0 (/2> 3).
Dapa3 kuialiuk, aBBaarH k Ta TEHrJaManap yCTula aiMATHpuiLiap

Gaxapuw HarwKacuna (2.1) cucrema KYHuIard TEHI KyuJau cHCTeMa-
ra Kearupusiral GYJICHH:

(%) Ry — o)
x1+cl.k+1 x/e-H—l_ L +c(ln xn_c(l.n+l7

. . . s . LR S D )

() ' Bx, = cik
. xk+ck.k+1xk+1 + ..+ C/e,r)lxn - C/(e.lHlv ' (2.12)
1@er11% oo Qrirpr1Xest -+ oo Qg 10X, = Qegiing,

.
LI IR o s L N . . . TS} s e e s .

’lamxi T o/ PR AR I S A Xy = Qn,ny1.

By cucremandHr aBeaird k Ta TEHIVIAMAaCHHH MOC paBMILIA
Aryl,ke ,Qe+1,2, - - ., Qegl,z JApra KynaldTupib, HaTHXKazapuu (k- 1)«
TEHT/IaMajaH ainpamu3 Ba Xocus GYaraH TEHIVIAMAHH Xpii HOMABAYM
onfupard  koahpuuuentra G6Yaamus. Hartusama (B + 1)- renraama
KYHHjard KypuHuiura sra Gyaanu:

K1 T O L a X+ - - ol =
Duau Oy tenraama €pramuza (2.12) cucremanMHr apBanrTH k£ Ta TeHr-
JaMacUJaH Xpyy HA HYxorcak, y xoapa aHa (2.12) gypuuuiumaru
cicremara, gakat k& HuHC (£ -+ 1) ra anvawrad Xoaura,-sra 6y/amus.

[y 6unan Gupra, arap

k

—_ k)
ak+l,/e+l Z c;,k+l alz-{-l.r :75 0

r=1
By
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6yuea, Kyfiumaru dopMy nanapra sra Oy/aamus:
k
Q1,0 Z Qk+1, rc(k)

_1
k41 k41— }.al Art1,r 6y
r==

k41) — (k)_ (k)  plk+1)
( + C C i,k+1 k+1 p

(=12 ..., bp=Fk+2 k+3,...,n+1.

AJ/MAlITHPUILIADHUHT M-  KadaMd  XaM  OaXKHPHAra®mJaH CYHT
(2.1) cucremanuHr euuMd YuyH KyHunaru dopMmyJianap Xocua O¥Jaau:

ln+1 (i=1’ 27 ¢ s 0y IZ).

By epaa xam xucoGuaw xapaénunu KoHtpon Kuauw [ayce meropn-
jarura yxwawanp. Ontuman ByKoruin MeToAuAa xam Oapua erakdu
ajleMeHTaap Ho1aH Gapxau 6Vanmara 3apypaup. Arap Oy QakT oaauH-
JaH MabayMm Oyumaca, y xonga XxucodJall cXxeMacuHu Yaraptupul,
6ot sjeMeHT/AapHE caTp Oyituua Tadsaaly dyad OunaH HOMabJayMJapHH
AyKoTuil Makcaara Mysopuxadp. Bymuur yuyH, arap (k- 1)-tenraa-
Maja Xi, Xgy « .+« Xy HOMABAYMIAPHH HYKOTraHAAH KeHuH,

Xy =

Apt1,kt1 — Eak+1.s D (p>k+1)

s=1

MoAyJsM GYiiHua SHr KaTTa J¢MEHT Oy.ca, y X0.4a y3rapysunjapHu
Kafitajian Oearmiad: Xe41 = X, Ba X, = Xp41, CYHCPA oOnTUMAN HY-
KOTHII KOWJacura Kypa HOMabJyM/JapHH HYKOTHLIHY JaBoM 3STTHPHI
Kepak. ’

OntumMan HAYKOTMIN METOAMHHHI YCTYHJHIH MWYyHAaH ubopaTKH
n-TapTU6/aAM CHCTEMAHH €4MIl YUyH 3apyp Oysaran apupMerHk aMaJ-
siapHuHr coHm [aycc Mmeroauzaruzek 6yJaca xam, 6y Meron XM
aap xotupaculaH sddekTHs pasmiila QolifajdanUIIra HMKOH Oe-
pajlii, s’bHU CUCTEMaHHUHT TapTHOMHHM MKKH MapTa OPTTHPHII MyM-
KHH.

(2.12) cucremanan KypuHHO TypuOAKMKH, ONTUMAJ HYKOTHIIHHHE
‘k-gafaMu Gaxkapuaray, Gepu/raH CUCTeMaHHHI OXUPrH (n—k) ta
TeHrJgaMmacH ysrapuuicus KoJajnd. Bynn xmcolOra oaran xonaza XxoTH-
para MaTpHilaHHHT Oapya 3JEMEHTJIaDHHH T¥/1a KHPDHTMAcCLaH, Xap
Gup KajaMmAaaH oJIuH OUTTajaH CaTPHH KHPUTAMH3. ¥ XoJAa
(k+l) -KaJAaMHH aManara OMpHUI Yy4YH XOTHDAHHHT

fky =k(n—k+1)+n+1
ta svefikacu erapau OyJanu, OyJap

k) (k)
L SRR AP RPN )

R Y Y S R IR R B )

(k)
%}Z-‘-l L S ) ‘Ck,n+1
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MaTpHIAHH Ba '(2 12) cucremagaru (k-}-1)-renrmama xoadpbu-
NMEHTJAPHHH KOMTAWITHPULI YYyH XuH3MaT Kuaajad. duau f(k)
HHHT MakCHMYMHHHU TONHG, n-TapTHOJH CHCTEMaHH €YHII YYYH
—”’-Jf——l)ll("—“Li)- Ta sueikara sra 6yaraH MalZOH eTapJH SKAHJUTH-
ra HIIOHY XOCHJA KujaMus. MacanaH, omepatuB xoTtupacu 4095
siuefikafad noopar 6yaran XM na TamikH KypHamanaaphad ¢oi-
JajnanMmacjad 122-raptubnu TEHraamajap CHCTEMACHHH €yull éKH
wy TapTH6au HXTHEDHA MATPHUAHHHI JETEPMHHAHTHHH XucobJau
MyMKHH.
Mucoa rapuxacvia

2%, + 4,2x +1,6x3 — 3x, = 3,2,

—0,4x; + 3xy —2,4x3 = — 16,

1,6x; — 0,8xy 4+ x3 — x;, = —1,

X1 —2x5 — x3+ 1,6, =0
CHCTEMAHN OllTHMAaNn HyKOTHLLI METOIHN 6usaH eualiiuk. Ble/IH‘lH TeHrnaMaprat

X+ 2,1x, 4+ 0,8x3— 1,5x, =16 (2.13y
HHM XOocHRX Kujamu3 Ba 6ynu —O0,4 ra kynaitTupu6, cucTeMaHUHI UKKHHYM TEHTJa-
Macuiad ainpamus:
3,84y — 2,08x3 — 0,60x, = —0,96.

Byun 3,84 ra 6¥au6, Kepaxiu TenrnaMasd XOCHJ KHJIAMH3:

Xq — 0,54167 x3 — 0,15625 x, = —0,2500. (2.14)
Dumm (2.13) nan x, Hu HyxoTcax,
X + 1,98750x,—1,17182x,=2,12501. (2.15)

(2.15) uu 1,6 ra Ba (2.14) 1y —0,8 ra xynafitupuG, CHCTEMaHHHI' YUYHHYH TEHIAa-
Macullan alupaMus Ba X0cul O¥aran TeHrjJamanu X3 OXJuAard Kosp¢uuenTra
6¥icax,
x3— 026611 x, = 1,81556 (2.16)
xeanb 4yuxai. ,
By Ttenraama épnamusa (2.14) Ba (2.15) mam x; Hu f¥korcak,
{x1 — 0,59811 x, = —1,39322
X, — 0,31664 x, = 0,73343 2.17)

xocua G¥aanu.
dunn (2.16) — (2.17) Tenrnamanap EpraMuna cHCTEMaHHHT TYPTHUHUH TeHrJa-
MacupaH Xy, Xs, X3 Hu Hyxoramua: 1,11872x,= 1,67564. DBynuzas Ba (2.13) —
(2.17) nan HOMabAyMJIapHu KeTMa-KeT TONaMH3:
x4y == 4,00065; x;3=3,00019; xy= 199999; x, = 0,99922,

JierepmuHanTHn Xxucobaatn. Faycc METOJHHH XaM, ONTHMaJnd
BYKOTHMII METOAMHH XaM JIeTEePMHHaHTHH XHCOOJall YuyH KYJam
MymKuH. Ky#inparu
A1y Qg « » 0 Aqp
A = Aoy Qgg + o « Qg

Ayt Qpa oo« Qpy

MATPHUAHVHT JIETEDMUHAHTHHA TOIMII Tanad }{I/IJII/IHCI/IH. Byuusr yuyy,
OHp KHHCIH, YH3HKJIH

Ax = 6 (2.18)
80
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cucremann euyumra ayce meronuHn x¥yanafivus. Hartuxkaga A mat-
puua

g 1 1 1
At T S 4

< 2

a0 1 ep .6

. P Y Oy s e

0 0 0.. ...1

yuBypuak MaTpuuara aamaiutupuiamm, (2.18) cucrema 2ca yura skpu-
BajeHT Gyarau .

Bx =0
cycreMara yralm, )

Arap RMKKaT KWJIMHca, 5 MaTpHUAHHHT 3JeMeHTJapH A Marpuua
Ba Keimuru épuamun A,, A,, ..., As MarpuuasapiaH Kybiuparu
MKKHTA 3JeMeHTap aiMallTHPuLLIAp HAaTHKacula XOCHa Gyarau:

1) Honman™ capksn ned (apas KWIMHTaH Qyq, af), ..., atr-b
eTaKkuM 3JeMeHTJapra GYJiuu,

2) A marpuua Ba €pramun Ay, A,, ..., An_1 JAPHUHT eaTpRapH-
Jad MOC DaBHIIJATH €TakuW CaTpsapra MnpornopuuoHasn Gyarax carp-
JI. pHH aHupHIL,

BupuHuM aJMaIITHPHII HATHARKAcHNA MATPHUAHMHT JETEPMUHAHTH
XaM MOC DaBHILAArH €TaKud sJeMeHTra OyJHHAaAH, HKKHHYH aJmMalll-
THpMII 5ca JAETEPMHHAHTHM Y3rapuiucus gosaupanu. LIyHuar yuyn
Xam
detA

0 (n—T)
Q1 v v Gy

1 =detB =

6y epiaH sca

detA =a,ad) ... aliD, (2.19)

Jlemak, feTepMUHAHT ['ayCCHMHT KOMIIAKT CXEMZCHAAlH €TaKuM Jie-
MeHTJApHUHT KynafTmacura TeHr SKaH.

Matpuua JAeTepMHHAHTHHH ONTuMan HYKOTkIl MeTonH €plamupia
XaM XHcoOjam MyMKeH. Dy epaa xam neTepMuHaHT 0apua eTaxup

R
=
p
r=1
3JIeMEHTAAPHHHT KYNAaiTMacura TeHr:
n
detd = [ o, : (2.20)
k=1
Arap eTakuy sJjeMeHTAAaPHHHT OHPOpTack HoJara TeHr OyJjca, y Xonina
caTp OyHuua CowW 3/1eMEHTHH TaHIall cXeMacuuaH (oiflajanuil Kepax.
Jlekun 6y xo/a JeTepMWHAHTHHHT MINOPACHHH cagJ/jalml YUyH 4, sne-
menTaapEd (—1)% + ! ra xynafiTupuin kepak Gynagu. By epna [, couu,
arap aBBajiru k xagamaa HyxoTwiMaran Oapua HOMabJaymJap uanjz
yHrra kapab ketma-ker 1, 2, ..., n—k Jap OunaH HOMEDJAHIaH

Qp =i, k1 (Zk+1,r0§]f,£+1
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6ynca, k -+ 1- kagamaa fyKoruaran HOMaB/IyM/IAPHHHT HOMEDUHU GHI-
mupagu. Jlexun xmcobmam omarnaruua (2.19) éxkm (2.20) ¢opmyaa-
Jap O6ujan Oaxapuaranja detA a#tapam kuusk (karta) OYsmMaca-aa
6npop i< n yuyH aBBaiTH [ Ta KYNAOBYHJAPHHHT KymnafTvacH Ma-
HIMHA HOJIMra TeHr OYanmm €k TYauO opTUO KeTHIHM MYM<HH.

ByHlIaH HYKCOHLAH KYTYJHII YuyH (2. 19) dopmyta Gyimua detA
A1 Ky#ugaraua xkco6.am Kepax:

detA = (g ] (1)1 +1 ) (r [T (—De+ a,,).
i k

By eppa ¢ 3XM paru MyMKnH OYyaran SHC KaTTa COHTa fAKHH
6Ysu6, r sHr KHYHK coura sIKWH Ba 1y Owilam Oupra ¢-r=1;
o; €TaKUM 3JIEMEHT/IaD opacujard MonayJn 6yfinmua OHPAAH KWUYHK
6y.radnaps, o, 3ca KoJran eTakud 3JeMeHTJiap.

MaTpuuajapHMHT TeCKapUCHHU Tonuiu. Arap Gup Xw1 Mar-
puuara sra 6y/m0, dakaT 0304 xalsapud OusiaH apK KuJiaguraH oup
KaH4a CHCTEMaHW euuiira TYFPH KeJjca, Y X0Jja MaTpUUAaHWHT Tec-
KapucHHY TOOHII Maxcaara Mysopugaup. MKKHHYH TOMOHJEH cTaTHC-
THK xXHcoGsauliapia afipaM CTAaTHCTHK TapaMmeTpjapHu 0axoJjail yuyH
TECKapy MaTpulajap KarTa axaMusitra sra. L

Papas KuJjallynk, 6u3ra mMaxcycmac ManI/ILLa A=la;) (i,j=1,n)
Gepuiran Oyacun. ¥Yura Teckapu Oyaran A-— [xlj] MaTpPHLaHU TO-
nu yuyH acocut AA-! = E MyHocalarau (b #nananamus, Oy epaa
E oupauk maTpuua, A Ba A~! marpuuanapHd ysapo KynadTHpcak, n’
Ta X;; HOMabJyMJjapra HucOaTaH acocufi MaTpuilacu Oup xuJa Ba ¢a-
KaT 0304 XaAJapu GunanruHa (apy xusiaaurad n Ta TeHrJjamagap cuc-
TeMacura sra Gyaamua:

A Xy Fapx, - oo Fax, =1 0 ...0,
Ao Xy + AgeXg + o oo Fay,x, =0 1
A1 Xy + QpoXy + + annx = O O . L
Bynpa#i crcremanu I’aycc MeTonu OGuaan 6Hpﬂa}mra €UHII MYMKHH.
Mucon yuyn (2.11) cucrema

2 42 1,6 —3
0,4 3 —2 0
A=116 —08 1 —I
1 —2 —1 15

MaTPHILACHHHT TECK ADHCHHM Tonalauk.

Eunum. Cayce keo:nakt cxemacuHu k¥nnakimus. By xomna T¥pTTa 0301 Xam-
aap ycrywwra sra 6¥namus (11-xansan), lllysu xaMm scaatub yramusku, Tec-
Kapy MaTPULAHMAT CaTp BICMEHTIApH Teckaph Taprubla Xocua 6¥nafu.

11- xansan warmxacHjad Kyfiugarura sra 6¥aaMmus:

0,28239 —0,06801 — 0,06915 0,51865
A~ — 038037 — 0,19364 —1,70539 0,29046
051408 —0,77686 — 1,04425 0,33195
0,66162 —0,73076 — 1,59058 0,92945
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Texmupnm yuya AA=! x¥nafitMaHu Tysalauk:

2 42 " 1,6 —3° 0,28239 —0,06801 —0,06915 0,51865
—0,4 3 —2 (U 0,38037 —0,19364 —0,70539 0,29046

1,6 —0,8 1 —1 0,51408 —0,77686 —1,04425 0,33195 |

1 -2 ~1 1,5 0,66162 —0,73076 —1,59058 0,92945

1,00000 —0,00001 -~ 0,00001  0,00001
©0,00001  1,0000 —0,00001 —0,00002
—0,00003 —0,00001  1,00000 —0,00003

0,00000 —0,00001  0,00001  0,99996

0 —1 1 1
110 —1 —2
—E4+107 5 o 5]

0 -1 1 —4

By eprau xypunanuxn, AA~! gynaitrma marpuna siementnapu E 6upiuk
MaTpAlAHUHT MOC SJeMeHTIapuiad (axkaTruHa Bepryagan KeluHrH 6elmvHUH
XoHa paxamaapd Ouianrdua ¢apg xuaazd, AeMaxk aHdKAHK KOMHUKAD 1u1up

3- § KBAJPAT HJIAU3JIAP METOJIH

Ymby Ba Kefinnru naparpadrapfard MeToLnapia Maxeye Xoccasap-
ra sra Gyurad marpuuajiapiad QoijajaHuIira TYEpH Kedaad, LWIYHUHT
YuyH aBBajo Iy MaTpHUajJapHH Tabpudrad yTamus,

Arap Gapua { Ba j jap yuyH a}“j. =a; Gyaca (Cy epna a; ycru-
Jard 4MsdK, KYLIMa KOMIUIEKC COHHH OHJIRUDANA) DJEMEHTJAPH a;; nan
ubopar Gyaran A* marpuua Gepuiran A = [a,;] marpuuara HucOaran
xYurma marpuna gedusiagd. ‘

Arap A xBajpar marpuua Y3uHaHT K¥umMaca A* Ouial ycTMa-ycT
Tyica, sspHH A¥ = A 6yaca, v Ipuum mampuyacu Exu §3-y3ued
Kyunma mampiya Jefintand. SeMEHT/IADH XaxuKull coHuaH ubopar
OyJrad DPMHT MAaTPHLACH CUMMEMPUK MAmMPAya Jedwtagu. By
matpuua A’ = A TeHriuk OunaH aHAKJIAHALH.

Arap

AA* = E (3.1)

Gaxapuica, y xonfa A yrumap mampuya Iefiunand, 6y epma F—
GUPJIHK MATPHLLA.

Yunrap mMatpuua Ky#ugard xoccajapra sra:

1) Arap A yuurap matpuua 6yica, y XoJAa YHHHT JeTepPMHHAHTU
moLyau 1 ra TeHr OYaraH KOMIUIEKC COHIMp. XaxukaTaH xam, (3.1)
ra xKypa :

detAA* = detA detA* = detA-detA = |detA]? =1.

2) 'Arap A ynurtap matpuua 6yaca, y xoima A-!l= A*., Byun
uwcooryain yuyd (3.1) uu gangan A-! ra kynafiTapuw Kudospup .
3) Arap A yuurap marpuua Oyuaca, y xonza A* xam yHHTapAaup.
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4) Hkxura yHuTap MaTpHLlaJapHUHI KYna#TMacH yHUTaD MarpHia-
Inp. XaxukaTan xaM, A Ba B yHurtap MaTpuuasap OyJcun, y X0/11a

(AB) (AB)* = ABB*A* = AEA® = AA* =E.

Duad KBaApaT WIAN3/AP MeTOEHHU KYPHO uukahuk. Papas guaa-
mux, A Ipmur wmarpunack Oyacun. KsaapaT wiausmap MeTOMHHHHL
rosick A marpuuanu yuOypuyak Ba JAuaronasj Marpuuanap Kyna#TMacu
UIaKaAKAA TacBHpJalijlaH uboparaup:

_ A=T*DT, (3.2)
Oy epra
TERITIEERR T
|0 tm

_d 0. tn,;J

foxopn yuOypuak wmarpuna 6ymud, D zca d,; snemenrnapu -1 éxu
—1 pan uGopat Oy.Jarau

D =

Ld 0 ...d,

nUaronan Marpuiaiup.

T marpuuia 3JEMEHTJIAPHHH TONMII yuyH (3.2) TeHrJMKIaH, MaTpH-
lajapH KYnalTHPHUl KOWJAcHra acocJaHuo, ¢,; Japra HuCOaTaH KyriH-
JIaTH TEHT/AaManap CHCTEMACHHH XOCHJ KUJIAMH3:

todptiy+ e Ei%’iitijzalj <)),
ltﬂl?dﬂ + .. +|tn| dil ==y (& =7 (L= 1, 2,..., n) (3-3)

By epna ¢;; nap ¢;; Onjan ysaro x¥ymma Kommniexc connapaup. (3.3)
cucTeMaja TeHrJaMajJapHRHHT COHM HOMABJYMJAPHHHT COHHMAAH 7L Tara
kaM. (3.3) chcTemajar f;; Jap SrOHA paBHIIAA TONWIMIUM YUYH dy
JIapHH IIYHJAR TaHaaG ONaMusKH, £;; Jiap XakuKuii Ba MycOar OYJ/CHH.
Y Bagraa (¥.3) cHcTeMaHHHT WKKHHYM TeHrJamacujad i=1 Gy.arauja

[£4y)°dyy = ayy

ra sra G6ynawus. Duin dyy = signa,,; 1e6 oo fy, yuys tyy =1 |a,|
HH Xocua Kwiamus. (3.3) encreMaHHHr CHpMHYM TeHrJamacufiad i==1

Gyaranga t;;= di’tju (/=2 3, ..., n) kequd unxagu. lllyHra

yxwam (3.3) cucremaja i =2 Oyaranja aBBal HKKHHYH TeHI/IaMajaH
ly; BM, CYHIpa OHpUHYY TEHrJIAMAJaH f,; HH TONaMmu3:

gy ==8ign(ay; — [t1a°dy1), toy = !/,%2 - \t11]2d11‘ '

. a‘zj—t’;dufu S R
tzj——————dwtm L (j=3, n).
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Ilysaait xuim6, T HEHC aBBAaArM HKKHTA CaTp. SJEMEHTJAPHHH
Tonum yuyn ¢opmynanap uukapauk. llynra yxwam, T MaTpuuasuur
KOATaH BJIEMEHTJADHHH XaM TONaMu3. YMyMuil Xxosfa XucoOJauLiap
Ky#uaaruy Qopmysanap €paamuia o146 Gopunalu:
aI,
dlltll '

dy; = signay,, t, =l/|a11|, b=

i—1
d“ = sign(a” - Z Itsil2 dss)s
s=1

§=1

Ly = }/lau‘" Z [ £ I? dil (>0, (3.4)

ajy— Z 2_sidsstsj
s=1 ,  rr———
ty= 2 =i+ 1,n).

Ulynpaéi kpm6, (3.2) EfniMa MaBRyYR Ba (3.4) popmysarap épiamu-
Jla aHpKJaHann. Huxosr,

Ax=1b
cycreMany euni yuyd yuu A = T*DT &fuamanan dohnamanns, Kyhu-
Jaru MKKuTa y4OypuaK MaTpHLAMH CHCTEMAtap IIAK/IMAA G3HG OaMus:
T*Dy =b, Tx=y.
By cucremManapHu éin6 Eacak,
tdyyy = by,
t1ady Y1t Ealysy s = by,
Hfldllyl +.Eﬂd22y2 + LU —l" tnndnnyn = bn
Ba
FuXy + LaXa -+ oo fiakn =y,
LypXy - oo o banXn=1y,,

tmzxn = Yn

ra sra 6ynamus. Bynlan sca, KeTMa-KeT KyHAuJaruiapHu XOCHA KH-
JIaMu3:
t—l__
by Z LsiYstss

. b1 , o Se==1 .

= fda Y= tudy (“>1) (3.5)

Ba
n
g Yi— D) tixs
n s=i+41

Xn =\ o=y (i<n). (3.6)
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Arap A xakukufi Ba cHUMMETpuUK MaTpuua OyJca, 6y Marpuuanu Oup-
Oupura HucOaTaH y3apo TPAHCNOHHPJAAHIAH HKKHMTA MaTpuuanap Ky-
nafTMacu mak/iaulia €suil MyMKHH: :

: A=T'T,
6y epna T — 1oxopu yuOypuak matpuua. By xoana (3.4) dopmynanap
6up 03 cojjanamud, ywdy KYypuHHIra sra 0¥malu:

e a

t“:]/a“, t1j=—tllj—,

-1 -
t-=l/at—— 2 i>1),
g “mZf =D (3.7)

-1

ay— ) tsls | ,

= —"- (/=7+T1n).

[ynn xam TabKuAnab YTuwl Kepakk, ¢axatr A marpuua MycGar
aHukJanran Gyurasaarua ' MaTPHUAHMHT JHATOHAJ  3JieMeHTJAPH
xaKuKui Ba MycOaT Gymmu MyMKud. Akc xonfa, 7 maTpuna aije-
MEHT/IapH Opachi1 KOMIIEKCIapH X&M yupal KOMMIIH MyMKHH.

Yubypuak MaTpH{@H¥HI AETEPMUHANTH YarOHaJ 3JIeMEeHTJapH K-
nafiTMacura Tedar 9KaH UrHHH 3BTadopra ogub, (3.2) éfmamazan detA
HH TONMII Y4YH KYHHIATHHH XOCHJ KHJIaMH3:

det A= J di i%i
i=1
€éxu ,
‘detA =(pIld, ir' 4, i,,g) (9114, is\ by, is’2)~

By epna ¢ XM naru MyMgua GyaraH SHT KATTA COHra, p aca
SHP KMuMrdra AKuH OYiml, pg=1; ¢, ; nap T marpuuanunr aG-
COMIOT KHiiMaT/Iapy OyHuua Oupjan OpTMaHiuraH 3MEMEHTAApH, f;
Jap 2ca KOJTaH 2JIeMEeHTJapHIup. :

By meton épaamupa xorupaca 4035 ta.snuelixafan wiopar DXM-
Jiapia MATPHUACH XaxHKMA Ba cuMMeTpuX OYJran 88- taptubiu cuc-
TEeMaHH €4HIl MYMKHH. :

Kpalpar niansnap METOAH KYNHHYA KY3aTHILLIAD HATHXKACHHH 3HP
KHYHUK KBaapatTjap MeToiu OunaH umJnal uuKKagia XocuJa GYnamurag
TEH/JJAMaJaDHUHT HOPMAJd CHCTEMAacHHW €YMLl YUYH KV J/JIaHuiaiH.
ByHpafi cucTeMa MaTpHLACHHHHI OOH MMHOpJIapu Mycdar Oyaray
2pmuT matpuuacu Oyaand.

Bynjaii cucremanapHuHr TaprudaapH oJaria Gup Heda 103, XaTTo
MHHIJIapra TEHT OY MM MYMKHH.

Ozarna 10KkopH TapTHOIH YUSHKJIM ajdrelpauk TeHr/aamanap cucre-
MACHHH €YHII HUXOATJa MyPakkad macaga. LlyHunr yuyn xam xap:
6D KOHKpeT MacaJaHdHI H4KH XycycusAT/MapHAaH (GoHJaJiHHII Kepak.
Macanan, Kyn Macanastap, Iy KyM/IajaH, SHI' KHYHK KBajparap
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énu

15-yuanma, 16-unsma,

METOIM CMaH TPAHCNOPT MacaslacUHH eyl MaTpuuacH 15- yusmagarm
Kypunauira sra OYJran OKOPH Japa¥au anreOpauk TeHrJaamasnap
cucreMacura oaub Kejagd. ByHzad cucremasrapH# KBaApar HARH3IAD
METOZN OmiaH e1Mm KyJaiaup.

Xagngarad XaM, ¢apad Kuiaiiaug, A DpMUT MATPUUACHHUHT 3J1€-
menTiapn Gupop / Ba Oapua 1 i < m;<<j map yuyn a,; =0 mapr-
HH KanoaTMaHTHPCHH. ¥ Xouaa, (3.4) dopMmynafan KypHHIAHKH, yJap-
ra Moc Oyaran #;; s;eMeHT/Iap Xam Hoara afmawand. lLlyamar yuyn
Xam, T MATPHUAHYHT KYPHAUIIA A MATPHUAHAHT YHI APMUIEK, S'HHH
16- unsmanarunex Gyaagu.

Homp agementiap yctmaa amun  Gaxapmacak, y Xosfa xucobJal
uiviapn (pagar Te3MamdAdrHa1 KoaMacAaH, GatkM eud/Jagurad Macajas
HUAT TapTHIMUH OPTTHPHII XaM MYMKHH .

Conranuk yuyH cUMMeTpUK Marpuuara sra 6¥arad Kyitupgaru

2%y — 3xy -+ 4x3 + x, = 11,
—3xy + Bxy — X3 + 2x, = —6,
4x; — Xy - x5+ 3%, = |,

X 4 2x9 -+ x5+ 2x, =1

CHCTEMAHM KDAaTpaT MAAU3NAp MeTORW Ounad evaiinux.

Eunn. Cucremanuur a;; kosdpuuventnapu sa b; 0301 xapzapuHu 12-
waisanuunr A xuemura wofnamrtupud, ¥ yeryHHu xucodnad uugamus. (3.7) Ba
{3.5) rpopuygarxap €paaMuia KeTMa-KeT f;; 91eMSHT/IapHY Ba SIHTH 0301 XaX y; nap-
Hi XxucoOnal, wanpaiHurur A, xuemusn t¥agupamus. Kowtpon yuyH xap ran 2
yerynuu xucobnrad typamus. Macanad, f5, Ba y; Kyifiuznaraua tonuaagu:

a3 — tigtiy — by, 3 —2,82843-0,70711 — 7,07138-4,94995

for = t3 7,550131 = 4,503631,
N by — t395 — 3399 1-—2,82843.7,77819 — 7,07138-30,40691
= t5 =T 7550131 =~ 2861122/,
12- acadsan
a1 249 ' ai3 a4 ¥ ) cXeMa KHCMJapu
2 -3 4 1 11 15
—3 5 —1 2 —6 -3 A
4 —1 1 3 | 8 ‘
1 2 3 2 1 9
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dasormu

o ’ t ] i3 } i % 3
1,41421 —2,12133! 2,82843 0,70711 7,77819 10,60661
0,70708 | 7,07138 4,94995 30,40691 43,13538 A
7,55013:1  4,50363: 28,61122; 40,66504/
1,64904; 4,94718 6,59622:
2,99958 | 1,09975 | 2,00002 | 3,00004 X, . A,
3,99970 2,99980 | 3,00004 4,00004 X

Kazgsangaru euydMHH Beprysaas
KyHujarura sra 0ynamus:

x;=3,000; xy=2,000; x;3==2000; x,=3,0000

By sca anux euumuu Gepagd.

KefinH yu Xonacyraua axjgntrad odtcax,

4- §. AWIAHTAPKILTIAP METOAH

Ava/uTHK reOMETPHSIIAH MabJyMKH, TeKUCauKaa JleKapT Koopau-
HaTajqap cHCTeMAacHHH YKaap artpodula @ Oypuakka alNaHTUPHIL yluoy

[Coscp —sincp]
sing ~ cosy

MaTpuia opxaau Gaxkapunaiy. Afnantusumfad Golnananu’, uHsuKmg
anreSpafk TenraamMasap CHCTEMaCHHEH €YMW MyMKMH. DBynuir yuynm
OpTOroHan MaTPHUAHMHTI Xycyculi xoau OYaram yudy

| B
‘cosg . . . — sing (0)
_ le: sing . C‘Ols(p ¢
1
() ()

ojeMenTap afiylaHTupH  MaTtpuuacHiaH  (oidananamus. By maTpuna
Oupauk MaTpuualad (axaTruHa i- Ba Jj- caTp xamJa Iy HOMepJau
YCTYH/IADHUHT KECHIUTaH JKOHJIAPHIATH TYPITa 2/1eMeHT/IapH OUlaHIHHA
apx Kuaalu.

Papmanky, A ==[ay| matpuuanu uanlan T,; ra xynafitupcak, A
MaTpUUAHMHT (akaT {- Ba j- caTpaapu ¥3rapaid, 4yHoH4H A =
=T, ;A matpuua y4yH

Ca)
afz

= a,;,cosp — a;sing, (=T7)
’

(4.1)

a,‘}’ = q,81n¢ + @ cosP
Japra sra 6yJamus.
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ok,

Ulynra yxwaw A = [ay] Matpunanu Ty ra YHrian kynafitapcak,
VHUHT akaTruHa - Ba J- yCTyHJAapuruHa ymoy cdopmyJsanap

1 .
al) = Q1,CO8P + ay 5N,

(1

k=1,n) 4.2
k) = —ay;sing + @, cosp ( ) s

- 6yfnua Yarapaiu XoJoc. >

PaBlwauku, arap @; €KH @j; 3JeMeHTIap HoZaH Gapkiu 6¥.ca,
Y Xo/ja myHZafl @ HU TOMHUI MYMKHHKH, HATIKala a{p) ==0 G¥icuH.
Bynunr yuyn
4y 4ir

e, COS P = 4.3
V a+ o 3

Voal + aj,
gaCu onuul Kepak. By xosfia

1
{ agl) == l/a’%;' +a?1 >0,
1
alp) —0

singp = —

(4.4)

6yaamu. [lemak, ¢ HM TAHTALI 3IBAsHra KynaiTMa MATPHUAHUHI HXTH- "
€puil sJIeMEHTVHM HOJTa aflVIAaHTUPHIN MYMKHH. DyduHr y4yH Kyhugd-
[H TeOPeMaHHHT YPHHJIM SKAHJIMTHHH KYpcaTHLl Kuposaup.

1- Teopema, M xTulpuii Xakukuit Maxcycmac A= [a,,| Marpuuanu
yanfiaH KeTMa-KeT 3JeMeHTap aflJIaHTHPUIL MaTpuuatapira KymnafdTua-
pull OUJlaH YHU AUACOHAI JEMEHTJAPUHHHI OXUPrHCHIaH GolIKanapd
MycOaT 6yuraH Yur y4Oyp4aK MaTpuuara KeJaTHPALL MYMKHH.

HcBot. Papas xunaiiuk,

@y Qqz . s Qqp
Az Qgq « oo Qgp
A=
e e e e e e (4.9)

Aui Qo o« v o Ay,

MaxcycMac XaKMKuil Marpuua OyJcHH.

ABBan a;; #0 e xucobnafimus. A mMaTpuuaHu KeTMa-ker T,
Ty .., Ty, Mapra kynaiiTupamus. By Marpauanapaa wynnai Tau-
a6 oJaMusKy, OUPUHYM YCTYHHWUHT 3SHC OKJODUIATH 3JeMeHTHAaH
GolllKa Xamma 3JIeMEHT/NapH HOJra afdJaHCHH. :

Arapna a;, =0 6yuca, y xoana amawrupaumd T, ra Kynai-
THpuinfan Gowviaiivus, 6y epla j, ;%0 WapTHH KaHOATJIAHTHDAIM -
TaH HOMEPJADHHHT SHI KMaurd., MaTpuua Maxcycmac 6V/araHjaury
YuyH OMPHHUH YCTYHHHMHT KamuJa OMTTa 3JIEMEHTH HOJAAaH (apKJ/H-

.JMp, AeMak, WyHIad f, HoMep TonwJaaiM.

IOKopumars anmawTupHLIIapHs Gakapuill HaTHIKACH/a
1 1 1)
. . a’%l) a§2) LR agn)
A( ) = T1ﬂT1, =1 o o T12A= O agé) ¢ s aé}‘)

1
0 all

o« ¥
( (1)
n nn

marpuiara keamus Ba Syufa a‘l > 0.
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By epra AM marpuna maxcycmac 6yirandrd yaye afl), ... ,al)
wieMEeHTIAPHHHT Kamuaa OupopTacH HOAAAH (QapKAWAUp. DHAH JeMeH-
rap aianTapu MaTpuuanapu Ths, Toy, .. -, Tp, HH WyHAGH TaH-
nab onaMusky, OyJapra KeTma-KeT KynaMTHpuml HaTdxacuaa A2
MaTPHLAJA MKKUHYH YCTYHHHUHT JuaroHal OcTHIar¥ 6apua 3/eMeHT-
Japy HoJra afimancud. LIy xapa€nuu A2BOM 3TTHPH3, HUKOSAT

n—1) —1 -
aff" ayh ... ap-D

0 alr=1 . .. aqte=1
A =Ty qn . T12A("_2) = 22 s Ay (4 6)

0 0 aln=1

nn
matpuuara kenamus. Ly Gusan Teopemamtnr ucGOTH HH (OSICHTa €T[H.
Ilysn xam TabKHAIA0 yTull Kepakxu, A1) Hu xocma KHadul
yuyH MaTPHUATAPHH KYNAATHPUIIIAP COH¥ JMAarOHal OCTAWJArU 3Je-
n(n—I1 o .
MEHTJIADHUHT COHH —(—2——1 JaH opTMmaiiiy.

By TeopemajiaH IIyHIail HATHXKa Keadl ydalid.

Hatuma. Mxtuipuit mMaxcycmac an:qm{m‘& MaTpHUIaH4 OpPTOroHanR
Ba VHr yu6ypuak MaTpUUAIAPHUHT KYMAHTMucH IHaK/ija Tacsuplall
MYMKHH.

Xakukatan xaM, (4.5) rtenrmukjgan A==PA¢-D 6y epna P =
= (Tn-1,n + .. Tyy)~! OPTOroHA MATPALALMD.

VcCoT KHIWHTAH TeopeMand AX = 0 TeHraaMaHd eyuiura KyJsab-
Mu3. (4.5) TeHMVMKAaH Kypamuskd, Oy TeHr/iama

Aln—Dx —7¢
TEHIJIAMAra TEHT Kyd4aumup, Oy epna ¢ ==Tu 1, . .. T1,0. (4.6) cuc-

TeMa yu6ypuakad cucTema OYJICAHAMIH YUYH, YHM €4l KHAHH 3Mac.
Homabaymaapan HYKOTULIHA

-

RN h

COSEp = e ~e"fg'g,,30 ()
__. S ? [N
'A‘)l[ (¥ ¥ = . ‘1

7 “ !
sinp v oo COSY ()

fo.

— (¢) (4) |

KYpHHMILZATH VHUTAD MaTpuuaiap E&plamuia Xam Oaxapiul MyMKHH.
XakukaTaH xaM, arap A — uxTHEpHA MaxcycMac KOMILI'KC MaT-
piia 6y.jca, y Xonia yHH uanjad R, (¢,0) ra kynaitupud, sura B
MaTpULAHH XOCHWJ KMJIAMH3KH, YH4HT £- Ba j- CaTp JIEMEHTIIPH
b= alpcosi? - a;,e'*sing (0 —T) “4.7)
b, = a,,e™"sing + a ;,cos
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topMy.ianap Ou/IaH aHUKJIAEHO, KOJraH 3.JeMEHT/apH A MaTpUllaHHHT
Moc 3JieMeHTJaapH €uaad ycTMa-ycT TylWwlaid. Arap 6u3 B Marpuila-
HHHT b;; 3/eMEeHT/apuid HoAra ainaHTHPMOKYM GV/icak (6y 3ca j-

TenraaMata R;; AX == RUF aMasn €plamHia X, HU AYKoTHIl OH/IaH
TEHT KYuJauaup), y xosaia (4.7) dopmy.tanapaa

VieF+1a >0 6yaca, p=s 6yarania,
b= arga,; — arga ;,

1is]
CosSQp = e
v oiasl? + lajsl?
sing = —lajsl

v agl? + lags)?
ne6 ommu Kepak. Akc xoama cosg = 1, sing =0 KaCu oyum Kepax.

RU((P. $) MaTpuianuar 6y XoccacH KyHHAarm TeOpeMaHH HcOOT-
Jlanira MMKOH Gepajd.

2- Teopema. Xap xaugaft A KoMIJIeKC MATPHLAHH YHra R, {9,9)
MaTpuiuajsapey CHp Heua MapTa uamjaH KYNaHTHpHID HaTHXKacula
10KOpH y4Oypuak MaTpHiara KeJTHpHI MyMKHH.

UcboTt. Ry, Rys, - .., Ry, MaTpuilanapHy wyHAadl TaHJIAHMH3KH,
yJapHH wanjaH A ra KeTMa-KeT KYnaliTHPWIraHia OHPHHUH YCTyH-
HUHT 6apda JuaroHas OCTH 3JIEMEHTJIApH HOJra aHjaHCHH:

1 (1) 1
C(Z)(ll) a1(21) e a/(l(’ﬁ))
' al) ... a
A =R, Rin1...R,A= 22 on
1 1
0  ad...ad

Urknmnun xaflamfla A; HH MOc paBuiIa Tamia® OJMHTAH R,
Ry ..., Ry, napra, yuunuu xagamua zca Ry, Ry, ... , R, Jap-
ra Ba X. K. Kynafitupamus. Dy Kapa€eHuHr OoxupuAa IOKOpH yuOyp-
uak Anp_; MarpunaHu )

An—l, n== Rn*l, n'Rn—?,n ve RnA

Kypunminga xocun xuiaamus. LIy Gunae TeopeMaHuHI HCGOTH HHXOS-
cHra etau.

5- §. AKCJAHTHUPUILJIAP METOIH

By meropmuur rosich Ax =0 cHcTeMa MaTpHUACHHH YHHUTap (3-§
Ta Kapasr) Ba IOKOPH yuOypuak MaTpuuajap KymafTMacHra axpaTHil-
ra acocnadran. Ulynunr Guaan Supra, 6y epla yHHTap MaTpula Oup
HEuTa aKkCJAHTHPHII MaTpuianapu Aed araqyBuH KBaJpaT MaTpHliajap-
HHHT KYDalTMacuiaH Talkui Tonranaup. By marpuuanap BekropJaap-
vy Oepuaraf TEKHCIMKKA HHcOAaTaH ake 3STTHPHII KOHIAcHra acocaH

BeKTOpJap (a30CHHM AIMAITHPHIN XoccacHra Kypa Iy HOM Ouiad
araJaju.
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P, — H?{rgnépnﬁ TEKHCIUK GYJacuH, W opxaiu P TeKHCIHKKa OpTo=-
roilad Ba Y3yHJAUrH Oupra TeHI G¥./ray BeKTOp yCTYHHHM OeJrusafi-
Mis. DHIAM HXTHSpUE

Z=x+y (5.1)

\

CKTOPHH OJIaMH3 6y epha : "X BeKTOD W BEKTOpra _OpTOroHalJ, ABHH
(x, w) =0 6yau5, y 5ca w ra NPONOPUHOHANIMD: Y ==0 @ (a— HX~.
TH3pUIL COH). 2 HM. P TeKHC/IMrura Huc5aTaH aKCJaHTHPHIN HATHXKacH:

la xocua Oy.ran 2. BEKTOD 2, ==X — y KYDHMHHIIrd Srajup. 2 HH
Z, ra yTKasaluram axcaAaHTHPU Marpuiacuan U ned Gearntacak, y
xonta Uz =2z, 6yna1m By Marpd (aHHHT KYDHUHHIUH

'LU-—— E—9%w w* (5.2)
¢opmysa GuIaH aHMKJaHald. XaKuyarad XaMm,

Uz=(E—%ww*)z=2z—w w*(x—kaw)—z-—fz_w— *x —

— 2uw W*W —z—2aw-x—|—aw—2aw — — oW ==Z2,.
Uynky, © ©*x = “w(x, w) =0 pa @ w*w—w (0, W) = @ pup. U-.
HUHT YHHTap 9KaHJHCH XaM OCOHTHUia TEKIIHPH/IAAU:

UU* = (E— Sw w*) (E—Q'w w*) = FE — 4w w* + 4w w'w w* =
=F—4w w* 4o (w'w ©*) =4 — 4w ©* + 4w ©w* = E.
Bepuaran MaTpuuand VHr yuOypuak MaTpHUAra KeJTHPHU yuYyH

aKC/IaHTHPHI  MaTpHLACH U nan sdipektus pasumaa  Qoiinananmuis
MYMKHH. Bynn kypcarum yuvh, aBsaijo, U wmarpuua épaaMufia ux-

THEpHil @ BEKTOPHH OHMPJHK ¢ BEKTOPra yTKasuiuHd, abHu U marpu-
1a Ba @ HHM

Ua = ce
TEHrJIMK OaXkapuiafiural Kuiu0, aHMK/IAHK KYpus unkaiymk. (5.2)Hna
Kyiuparu

2a, wyw =a— ae : (5.3)

€xn ymly ~
“w = Mo — ae) : (5.4}
kypuanwiga &suw mymxuy, 0y epla y L N (5.4) Hn (9.3) ra:
: 2(a, w)
Ky im0,
201, Ma—ae)) \a—de)—=a—ae

€éxu '

[2pf2(a, a—ae) —1] (@—ae)=0
ra sra 6ynamus. A HM KBanpar KaBC HupAaru udoja Hosra afnaHaln--

ran Kxwmb TamjaiMu3. By sca M= 5 4 Oepamu. DBy ep-
ae

2(a, a—
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Ed
!
;

Ja o COHHH XaM TOTNMII KepakK. YHM myHIail TaHnaﬁmusx/, (a, a —
—ae)>0 6yacuu. [of = 1/-(—a,—a) ne6 oncak, /
@ T—oe)= (@, &) —7 (3@, &) =pr—3(z, o) =
— lalz _ l“[ e—larga [(E’ _)I elarg(a, 5(,/:

=lof— [l | (& ) | eft-waiarela D)

kemG umkalu. Arap
| el(-argatargla, ) —1  /

—— - /

Je6 oscak, (7, @ —ae) anbarra MmycGar Gysand. _Bynunr yuyn

— arga + arg(a, €) =T, SbHH arga = —mw a;g(a, e) 1ne6 oJuu
Kepak. Harmxkana €us yhularuiapra sra 6y/amus:

@ a—ae)=pf 4o | (a, ) |
Ba
M2 = L _ .,
APk F (el
Ulynnat kw3, @ Ba e Bexktopaap Oepuirad 6yiaca, U= E—
— 2w w* marputia Ua = o e [mapTHH KaHOATJAHTHDHIIM YUYH

w=Mh@—ae), o=V (a, ), arge = arg(a, ¢) —,

1
A= — 5.5
V2lla + |1 & 1] . (®.9)

Je6 osmul Kepak. Arap TpUroHOMeTpuK GyHKUMAMAp OWJaH HIN K-
puml mMakcaira mysoduyx OyJimaca, « HH KyHuAargua aHHKJAALl Mabe
KYyJIup:
o == la, elarge — __ ’a, eiarg(z.e-) — a’, __(é’_f:)_ ]
[(a, e)l
JHAM MXTHEPHA MaxcycMac KOMIUIEKC KHAMAaTan A MATpUlAHH yHH-

Tap Ba IOKOpH yuOypuax MaTpuuanap KynafTMacHra axpaTHil Maca-
Jlacu lqyﬁmlarma XaJga KHJANHaIH.

Bupniun Kagamia @ Ba € BEKTOpJapHH
CL:((ZM, Aagy « o vy anl)ly e=(1’ O" vy O),

ka6u o6, @, A, w napuu oxopuaru GopmyJianap épraMuia Tonamus
Ba U, MaTpuUaH# XOCHJ KH/IaMu3.
A marpuuand uanfad U; ra xynafrupcak

1 1 1
ald ag(%) vl
0 ald ... ald
A1 — UiA —_ 22 n
IR
0 ald ... a(ngJ
wem6 unkam. Kypuru® TypuSauku, 6y epia a{]) =a aup. Vxkunun
Kalamjia
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a=(0, afp, ..., a@; e=(0,1,0,...,0/
pexTopiap €plamuia U, MaTpuuamn xOCw1 KuiaMmu3 Ba A; HU yanjam
U, ra kynaidtupuo,
2 2 2 (2
ail) a’§2) 01{3) te aln)
2 2 2)
0 ag) ad ... af

= Uhd, = b, 0 0 a®...ad

2 2
Lo 0 aga)..faﬁln)
MaTpHUaHH KeaTupu6 umkapamus. U, marpuia

1 0 0....0
0 ud ud ... uld
= F—9pw* =1 9) (2 2
U= E—2ww 0 uld ufd...u®

.« . e e o 4 e .

2 2 2
0 « uflg N

KYpHHHIITa sra OYaramyurd yuyH A, Ba A, MaTpUUaJapHHUHT GHPHH-
Yy caTpjapu ycrtMa-ycr Tywaiu. By »xapadHuu AaBoMm srTupud, A—I -
Kagamzia

n—1 n—1 n-1 n—1
a{i-1 g )...a§,n_} a{"=b

Aoy =Upy ... UUA=| O o N o B
0 | 0... 0 a{n-1
KYypHHHIINAry MaTpuiara sra 6yaamus. U,_, ... U, U, kynaiitManu
U €unan Genrunab, Ap—1= UA nu xocun guiamus, 6y sca usra
Kepakj{ axpaTHunHu Oepanu, abHY A Marpuua U* yuurtap maTpuua
6usan Ap—q 1oKopu yuOypuak MaTpUUAJAPHHHT KyTaHTMacura TEHT-
mup: A= U*A,_,. , .
IOkopunaru Hasapusra CysHid, aKcAaHTHPHILJIAP METORMHUHT XH-
cobnaul cxemacuau Oepamu3. Papas xu1afIHMK, MaxcycMac KOMIUIEKG
MaTpUliaId KYHHaaru

Ax=0b
CHCTEMaHH edmll Tamad xumucud. By cucremamanr a(®, ..., a(”
all, yCTyHmM KEHTalTHpHIraH MaTtputacHHu A, opxand OGenrunad
OJIaMus:
— (a0 {0 T Lo
AO—"(ag())’ a% Lo argo)’ a’SH)—l)’

6y €paa _ak()) =(a’1ka Doy v 0 s ank) (k= 1» n’+ 1)7 .EZ—,(‘S?_1=5:)-'
A wmartpuuaHu
Appr1=Up14, (=0, 1, ... ;7 1n—2) (5.6)
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xXomjara Kypa anmamrupaBepamus, 6y epna U, U, o o v, Uyt
axc.naHTHpnm maTtpuuanapuaup. (5.6) nau

a(k+1)=Uk+1a(k) (=1,2,...,n) . 7)‘

Keaud YuKany. U1 MaTpHUAHH Ty3aéTranfa ¢ Ba € Bextopjap Cida-
THIA

a__:-E(O) = (aiis Aoty o 00y n1)/ ?:—: (1 O; ety 0)'

ZADHH  ONMUWIHK  K¥pra azmx '@ Ba € BEKTOPJADHUHI TAHJAHMUIKIZ
Kypa
aly = Uia{d (i=1,2, ..., n+1)
Ba a{V sektop a{d =(a{d, O, ..., 0) kypummmra sra 6ym0,
i>1 6Ysranna Gomxa af') nap yMywmuil K§pHHMWAArH BEKTOPJIAPLU.
Papa3 KunaiIuK,
afp =0 (@>j, j=1,2,...,k)
DJIeMeHTJIapra ara 6yJ1r‘aH A, marpuua Tysuirad G6yscuH. ¥ BakTAa
Apy1 HY Tysalrransia
— k (k) Y

a=@0,...0,af ., af, ey af )

Ba

.3—2(0, 0.y 0 1(k+1), 0, « o ey 0)'

2eG ommu wepak. ByHfiaH KefH Tysuirad Ak+1—‘Uk~l-1Ak mYHllan
XOccara Takd, YHHHT sjieMeHtaapu i>j, /=1, 2, ..., &+ 1 gap
YuyH a<k+1>——0 6yranm.

LUyH,uaH Kunns, (n—1)-kanamaan Kefing Xocua Oy.Jrai Marpuua-
HUHT JacTjabKu 2 YCTYHH _loxopu yuOypuak MaTpPULaHH TALIKUT
stagu. [y Gunan Gupra, Ax — b cucTeMa yHra SKBHBaZeHT Oyiiram
KYRUJaTH CHCTemara KeJaju:

. - _— -1
| ol e
aphx, 4 .. A altVx, = a{" 1

{ 2,n+41°

)y — gln-1
alt ) Xnertayx, =am)

(n 1 — n—1
nn )xn aﬁz,n-%-{'

n—1,n—1

ByHzaan aca
n-1
X = ar(z n+§
it a(n 1) )
(n-—1) X
n— o -1
Qend1™ » a!gz ) *p
. . p=
X, = D (5.8}
kk

(k=n—1,n-2,...,1)
cucreMara ara Gyzamus,
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Ilyan xaMm TabKHAMA0 YTHII KepakkW, HaBOATAATH KalaMHUHF
GaKapUIMaCIUrH HaBOATAArH @ BeKTOPHUHT HOJTA afiaHumura Gor-
JHK, 4VHKH, O nafitia a =0 6yau6, A Hp xucobsaml MYMKHH 3Mac,
JlexuH ¢ BeKTOD HoAra ailaHMaiAy, uyHkH A MaTpHia Maxcycmaé
marpuua Oysud, yHUTap MarpHua €pJaMHAa anMallTHPHIMOKJA.

Xucob/allHUHET YMYMHH XaXXKMHHM KaMaltupdw Maxcagugia (5.7}
dopmynanu KyAupard

=(k+1) _ =(k ~ — -

adtth — gf )—Q(agk), w) W 5.9)

K{ prEMIA Kyaam Maskyauup. Arap (@ w*)al® = (2, w) w uu
xucodra ogcak, (9.9) dopmyaa (5.7) mau Keaud uumragu.

Uusuiau aareOpauk Tedrsaamanap CHCTEMAaCHHH aKCAaHTHPHUIIER

MeToau €pramuia evyHwl YUuyH -16— (4n® + 1612 + 11n) ta xynafitupu:u,

]?3‘ (4n® +9n% -+ 5n) Ta kymum, 27— 1 ta 6Yauum, n—1 Ta wiik3
YUKADHII aMavIapHHH GaXKapuil Kepak.

Mucon, Kyiingarn xoMmiexc MaTpuuald 4YH3MKIM airebpatk TeHrJlaMaiap
CHCTEeMacH euMJICHH:

(5 + 3k, —2x,— (2 4 Dxy3 = —10 + 3,
{ Xy (A1) Xy + 23 = 13 — 2,
—(2+ 2)x; — x5 -+ 3+ 4i)x3 =14 + 16L

Eunm. KenrallTupuiras MaTpuuaHMHr yCTYHIApUHH KyAujaraua

— 4307 —2 7 _ —2—i7 _ —10 +3
a%o) = [——1 } a(QO) = "4——1' a(ao) = [ 2 :l aflo) = 1713—21
—2—2i §, -1 ], 3+4i |, 144167 |

Gearunabd Ba?z :71(10),—5 = (1, 0, 0)' ne6 omub, (5.5) ¢opmyna épraMuaa a, A, w
JlapHH TONAaMHU3:

{2, o ——— (@0 543
@ =—a " V@ o —==—V8 AT~ 502290331378

(@, €) (a, &)]
1 1

A= = ——
Vg + lall@ ol] vV 248 +y/33y/34

- . [ 083337 -- 0,50002i
W = Nd — oe) = 0,07845(z — ae) =| — 007845 .
o — 0,15690—0, 156907

= (,07845,

Dynaan
w* = (0,83337 — 0,50002i; — 0,07845; — 0,15690 4 0,15690/).”

Keftun U, = E — 2@ @* dopMysa épaamuna

- (0,88906 0,13076 + 0,07846: 0,41842 — 0,10462;
0,13076—0,07846! 0,98755 —0,02462 -- 0,02462(
0,418421-0,10462i — 0,02462 — 0,02462i 0,90152

HH XOCHJ KHIAMH3 Ba HUXOMAT,
A= UA=

— 5,62214 — 3,37324i 1,96120 + 0,28770! 3,71338 -+ 2,40580:

= 0,00000— 0,00005: 3,71334 — 0,855261 1,46280 4+ 0.00154i

—0,00018 — 0,00004: —1,86146 — 0,28310: 1,02310 - 2,92918¢

1oz

www.ziyouz.com kutubxonasi



HH ToMaMu3. By Martpunana as Ba @y, Jap aciauga HOAra TeHr. GYIMLIH  Kepak
91H. YaapHUHT ¥pHuUAa Kuuuk GYica- ma, Jexud HOANAH (apKaH COHNED XOCuR
OYanu, 6y OpalMK HaTHajsapAard AXJAMTJIAL xucoburanup. VIKKHHUYM KaZamparg ‘*
XHCoGNallIap KyfuAaruaapaan - n6opar; » s

— 0 _— 0
a= 3,71334—0,85526 e =11
— 1,86146—0,28310¢ | , 0],

o= —4,14192 4 0,95397/; ) = 0,12080;
w* = (0; 0,94892 + 0,21855/; — 0,22486 -+ 0,034201),
1 0" S0 ~
Up= |0 —0,80642 0,41180—0,163207 | |
0 0,41180--0,163201 0,89654

[—5,62214 —3,37324i 1,96120 + 0,28770i 3,71380 + 2,40580i }

A, —0,00016 + 0,00001: = —4,14146+ 0,95318{ — 0,04131 + 0,89101¢

— 0,00009 — 0,00003{ ~—0,00014-+ 0,00001; 2,32627 + 2,86549:
Buau (5.7) ra k¥pa 0304 Xanlap BexTOpH ay) yCTuia
70 = UE®, 2 < v
‘IMaUTHPUILLIADHU Gaxapcak,

_ 18,24740 + 3,321327] _ 18,24740 4 3,32132; 7
a{l) = | 11,02746 — 0,84748i | a{®=| — 4,34182 + 5,40876¢
7,75392 -+ 14,362561 , 11,63049 - 14,327301

xocua 6¥ aaxu. Huxosr, (5.8) gaH eunMHu TOmamus:
X = 0,99978 4 1,00008i; x, = 0,99935 4 0,00014;
X3 = 4,99982 + 0,00003:.
AHNK euuM sca x’l" =141, xZ: 1, x; =5

6- § OPTOI'OHAJWIALITUPUIE METOJRU

OpTOroHaNNAIITHPYIN METOAMHUHT OHD HEYa BapHAHTJIAPH MABKYA.
By mnaparpadna wysapian OuprHH KYpuO uukamus. Busra wmaxcycmac
MaTpullaNy, YHSHKJIHM anrebpauk TEHrJaMaap cHcTemacH OGepuirag
Oy JicHH:
Ay Xy = QX+ o s QX+ @1 =0,
Qg1 X1+ AppXg =+ oo - QX+ A9y n1 =0,

(6.1}
NCmXy + CpaXa + oo+ @ppX, - @y np1=0.
Ywoy a;=(@n, @y, « .., &) =1, 1), y=(x;, %5, ..., x,1)
BenrpnamjgapHd Kuputud, (6.1)- cucremann
(:é_h 2) = O’.
(a’21 )’) = O)
(@ ¥)=0

Kypuruiuga €3u6 osnamus. DyHmau Kypunatuku, (6.1) cucremanu eum,
OXHPI'H KoMnoHeartacu Oupra Tenr Oymu0, ¥3u Oapya @y, dy, « .. , Qp
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neKTopaapra oproroHan 6yaran (n - 1) yauoBag Yy BEeKTOPHH TOIHILE
OIJaH TeHT Kyu/Juaup. Dy Bekrtopsap cucremacura siHa Oup BEKTOR
a1 =0, ..., 0,1y Hu Kjmamus. Slurujan xocwn OYJrad cucreMa
Ay, Qgy « o+ 5 Gni1 YUSHKJM SPKJAMIAUP, UYHKU CATpAapU Iy BeKTOp-
Jappan udopar 6ymaran A matpuuasuer jgerepmuHaHTH (6.1) cHcrema
MATPHUACHHABT JCTEPMHHAHTATA TEHTAHMP, WIYHHHT YUYH XaM y HOM-
JIaH q)apxﬂnzmp
OHMH @y, Gyy s+ s "@ni1 BEKTOD/AD CHCTEMACHTrA OpPTOTOHAJIALI-
THpUII 2KapaSHWHM KYJLIamAad aBBal 06ab3d TyLIYHYAJapHH 3CaaTHG
yTamus.

'I/IKKI/ITEI—)-C‘”——(?Q, Koy o0 vy xn) ‘Ba Y='(Y1, }’a, R | yn)l BEK~
n

MOPAAPHUHE CKAAAD /f)“mazim,uacu 1e6 ymby (x, yT— 2 X9,
i=1
Burunpura. afitunanu; arap (x, y)=0 6y.aca, y xosza X Ba y sex-

mopaap Y3apo opmoeora.L nehnnaiu Ba ['xll =V (x, x) coHra gex-
MOPHUHZ HOPpMACH —REHUNAanH. Arap Kyy Xgy . eu, X, BEKTODJIAp
CHCTEMACHHUHI HCTalraH HKKHTAacH Y3apo opToroHan Oyaca, Y Xodinxa
OyHJall cHCTeMa OPMO20HAAL BEKMOPAApP cucmemacu AelnNaiu Ba
wy Guman Gupra Oy BEKTOPJIAPHHHT - HOPMACH 6Hpra Tenr OyJca, Oy
CHCTEMA OPMOHOPMAL BEKMOPAAP CUCMEMACH Aeuma,u,u.

Smm KapaGHHH KYpUIra yTaMHS

Uy =y, v =2 (6.2)
HEA] .
Jeb osaMu3. . _
dapas xunaiiiuk, 6upop k> 1 yuyn Uy, Uy, o ., U OPTOrOHAM
BEKTODIAD CHCTEMACH BA Uy, Uy, . .. , Us ODTOHOPMAN BEKTOPIAp CHC-

TeMacH KYPWIraH OFJcuH. DHAN isi1 BEKTOPHU Qpi1, Uiy TUgy « 0w 5 Up
BEKTODJAPHUAT UYH3UKIH KOMOHHALMACH IUAKJIHAZ, ABLHU

7‘k+1 =Ek+1 + 2 )\kj:bj’ (6.3)
i=1 '

KYpUHHLLA H3/aAMH3 Ba Uppi HUHT Ly, gy « oo, Wy BEKTOpJIapra,
SIBHE Uy, Vg, o v oy Eop BeKTopnapra OpTOI‘OHaJI GYJII/ILUI/IHI/I tanab KUIaMus;

0 = (der1, 0) = (Tet1, 0;) -+ E M0 0) = (@rt1, 0) + e
. : ’ =1
Dynnan

N =— (@ry1. ) (6.4
HU TOHH6 (6. 3) ra gyficak: 7
, Uet1 = Qg1 — z V(Ek—l—l, ’U_j) ‘ZT;— ' (6.5)
‘ A .
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xenus umkaan. Cyurpa

’ Up1 ok = (6.6)
144 41))
ne6 onawms. lymnail ko, (6.2), (6.5) Ba (6.6) dopmysnanap épra-
MHAQ iy, Hgy -+« » Unt1 ODTOFOHAT BA Ty, Ugy uv. 1Tnti opronopmam
CHCTEMAHM KETMa-KeT KYPaMHs,
OXMPrH Uni1= (24, 25, ..., Zne1) BEKTODHHHT 71 1-xoopanna-

TACH 2np41 HUHD  HOJIKAH qbapmu SKaHJIHICHHKM Kypcartamu3, ByHuHp
Y4yH TGCKapHCI/IHH thapas Kunadiuk. ¥V xom[a : .

(un—{-l’ al)—o (u’H‘la 2) = a ve ey (uﬂ-}—lr an) =0
wapTiap

(Tlrl—Hy 7)1‘)20, (uﬂ+1! ‘02)=0a ey (u”-'Hv ‘Z}”) = O
wapTaapra TeHr Kyusau 6§.aub (uyHKH 51’ Jap Qq, Aoy .. . ,-Zzi Jap-

HAHC UYUBHKJM KOMCHHALHACHAMD), yJap HOJAan (apkau euynMra sra
6yaran

n n

Y az,=0, Eazjz,~—0, i ,2 a,2,=0 (6.7)

j=1 =1 j=1
¢ UHM3HKJH anreOpakK TeHrJaMasap CHCTeMACHHU TalKWa 3Taau. [lemak,
Oy CHCTeMaHMHT JAETCPMHMHAHTH Hosra Tenr. Dymlafl OyimimM  MyMKHz
sMac, YyHKH (6.1} Ba (6.7) sapHMHT [eTepMHHAHTIADH OMP XHJ 31H.
1llaprra xypa, Oy JeTepMHHAHT HOJAAH (apyiu. Dy _rapama-Kapiuwiak
Zny1 5= 0 sKaHIHrvHY KypcaTaLm lJJyHllaH KHIud (un+1, ;) =0, i==
=1, 2, ..., n, mWapTaapan KyAMAarH KypuHHILIA €33 OJTHIl MYMKUHS

oy,

2
a;
+ i2 Zn—H zn+1
+ aisn+i =0 (i = 17 2" . 9’2)'
Bynu (6.1) cucrema OusaH comuwiTHpCcaK, OepUAraH cHCTEMAaHHHD
eUHMU

1
Gz,

&1 ¥4

n+1 )
BKAHJUT Y KeJm6 upkaau. By eunMun rtonmin yuyn a4 n? ta Ky
nafiTupuia, 2 (2n —n?—n) ta x¥umm, z ta 6¥aum, noTa WIAK3

YHKApHII aMa/UlapHHH GaapHiura TYEpH KeJajH.

IOKopupa kentupuaran kapaés Oapua Marpulasap YUyH XaMm Ko-
HUKApJM €UHMHH TORMUI YUYH HMKOH OepaBepmaiimu. Byuuur acocuit
cababy (6.5) peKyppeHT MyHOCaGaTHHHI' TYPFYH smacjuru 63.u6, Oy
HApCa U;. Uy, « . . , Unt1 BEKTOPJADP CHCTEMACHHHHI OPTOTOHAJIIHIHHE
Oysazn. AHHKPOK HATHXKara 3pUIIMII YYYH KyHuJaraua fya Tyramns:

10
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(a), ¥)=0, i=1,2, ..., n, WAPTHH KAHOATIAHTHDANHAH J ==
w= (Y15 v o e s Yo 1)’ BEKTOPHH
n-41

Y= 24 (6.8)

KYPUHULINE H3/1afMu3. .Vmoy (a;, y)~0 ({=1, n) oprorosammK
waptaapuaal d; gapra HucGataH KyHumard TeEHr/amajap CHCTEMACH
Keaub yuKagu:

nt-1 )
>d@, v)=0 (=1, n. (6.9)
j=1

Bymnas Tamkap# y BeKTODHUHT (7 -+ 1)-KOopAuHaTacuHuHT Oupra
TEHIVIHTH siHAa Oup

n+1
a0y n =1 (6.10)
=1
TeHrnamany Cepaau. By tenrsama (6.8) BeXTOp TEHIVIMKHUHI KOODAU=~
HaTaMapja &suaraH OXMprH TeHrJamacuaup.
Arap xucobmaurrap sxJauTJgaHMacAad o6 Gopmiaca, Yy Xonda <<

<j 6¥uranna (a, 5) 0 6yaranmuru ysyn (6.9) —(6.10) renra-
MaJap cucTeMacH Kyiujary KypuHmmra sra Gysamm:

Jd CZ1, 3_1‘) —O

d(dz, o) + dy(a,, %) =0,

Ay(@ D) - Aol T) v+ . - d(Gy, T) =0,

divh n+1 + d 2Ugy n+1 + PN + dn+1'Un+1,n+1 == 1.
Kypunu6 Typubauku, Oy CHCTEMAHUHI €YUMH
doy=0,...0, v} )’ BexTOpHaH UOOPATAUD.
N

(6.11)

n+1, n-l
n

Arap xucodaamtap sixjsTaam  Guiad o1ub Gopuaran Gyaca, Y

xonpa (6.11) cucTemaHuHr Marpuuacu kuuuk Gyica- 12, JIEKHH HOJ-

JaH (hapkJ 3jeMeHTsIapra xaM ara Gjaagu. Xocud Gy araH CHCTEMaHK

| , Cd+-Dd=7g (6.12)
KYpuHHIAa 8316 ogamus, 6y epia g=(0, ..., 0, 1) Ba C (6.11)
CHCTEMalHHT MaTPHUAcH XamAa n

I o— — — - — 1
0 (ay, vy (ay, 7). . (@1, Ung)
0 0 (a3, vg) . . (az» Unt1)

o lo 0 0 (am 'UH-H) l
lo 0 0 o]
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JacTtanabiu axuunamuny d(© 1ed ommb, HapGaTxary d++D SIKUH-
JALMILIAPHH

CAd*+D)  DA® = g (6.13)
¥TepalluoOH X*apaéHian aHuyJjaimvus. Dy myHocadatHu KyHuiaru
At = — C-1Ddw - C—'g (6.14)

Kypuuuinga €suml Kysaafpokaup. [ MATPHLAHHHT HOPMACH KHYHK GVl
ranmry yuyn C—10) marpuuaunir HOpMacH XaM Knuuk 0yiagu. Ily-
HMHr y4yH Xxam Oy urepauuod Xapaéugad (8-§ ra x.) Tonuarag keT-
Ma-KeT SKMHIAIMILIAD Te3 AsKHHIaWaan. By yeyn épmampna Xwucosb.an
XaTOCHHHHT TaBLCHPHHU KaMAHTHPUII MYyMKHH.

Mucoan Ky#uaarn rtenrsamaiap cucreMacu

06x; + 03x;, 4 04x3 =— 1,°
— O,2X1 + 0,7)(2 _— O,2JC3 = O,
0,16, — x5 + 04x3= 15

OpTeroNalnaliTHpHBl MeToAM OUJaH euHJICHH.

Ewvum (6.2) ¢opmyanara x¥pa

= (0,6; 0,3; 0,4, D%

u - i, a,
Vv u, u, V036+009+016+1 1,268

= (0,47287; 0,23643; 0,31524, 0,78811),

Buan (6.4) dopMyara épmamuia

Aoy = — (ay, U;) = — 0,00788

#yu tonamus, xeitun (6.5) mas k= 1 6ynraru1a
u;—ar_,-—(a?, vy) U= (—0,20373; 0,69814; —0"0248 -—000621) HH  XOCHJ KHe
samu3. bynjgat

Ilf) i

= o) 0,754

v1=

= (— 0,26986; 0,92475; — 0,26820; — 0,00823).

Dupn cxanap Kyuadrmanapun xucobaalimus:
(a3, v) = — 1,24521: (a3, v;) = — 1,04667.

(65) dopvynaia k== 2 1e6 0IuG uy BA v, Jap y9yH KyHuJarujapHd XOCHJ KHAa=
MU3:

u3 = a; — (a3, v;) vi— (a3, v5) v,=(0,40600; 0,26232: 0,51152; — 0,52725)",
uy
I3l

Xyagu wy rapsjia KyfiulardiapHo TORNAMM3:
(4, v1) =0,78811; (a,, vy) = — 0,00823; (a,, vs) = — 0,59047,
u, = (—0,09817; — 0,00007; 0,09819; 0,01944)’, |u ]| = 0,10479.
Huxosr,

u
= 68—;057‘; =(0,46160; 0,29825; 0,58192; — 0,59946)"

Uy =

v, = (—0,93683; 0,00066; 0,93702, 0,18551)",
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www.ziyouz.com kutubxonasi



By BexTOp XOMroHeHTarapuHHHr oxuprucuuu 0,18551 ra 6yaub, Kyitunarie
TaxpuOMH €UHMHH “TONaMus:

x; = — 5,06002; x; = 0,00356; x3 = 5,05105.

Byuu anug euum x“l“ = — 5, x;
JaUTHPUIL METOAH O6uRaH TOMHAraH €UHMHUHI aHHKJMIKM HHUCGAaTaH KarTa sMmac-
Jury KypuHud TYpHOAH.

By eunMHHMHT anmUKAMIMHM I0KOpHia aiTHArad ycyn OHAad OPTTHPHIL MyM-
KUH, JgekuH 6u3 6yHra TyxraimaiimMus.

=0, xg =5 6nnad CORHIITHPCAK, OPTOrOHAM~-

7- § HH3UKIH AJ]FEEPAH,AH AV:PUM MADJYMOTJIAP

Upsukin anreSpank TEHIJIaMalap CHCTEMACHHH HTEPAIMOH METOf-
Jap épAamuna euuin xapa€uuna OupuHYM HasOaTAa BEKTOpsap Ba MaT-
PHIlATIaDHEHT HOpMaJapy Xamfia JUMHTJIAPH TYyIIyHYalapura sxTHEXK
Ty PU/IANH. Ulynnur yuyn Xam Oy Macamaqapra ajfgoxuia TyXTams
yTamus.

BexTop Ba MaTpUIlaJaPHMHI HOpmajdapd. ABBaJo BEKTOD Y3yH-
JUTH TYIWYHUYECHHH YMyMJAWTHPYBUYN BEKTOP HOPMACH TYIIYHUYACHHH

KHDHT4MH3. X BEKTODHHHT HOPMAacH 10 KYHHJAru yu I1uapTHH KaHo~
aTHAHTHPYBUYU XaKHKHH “,cjl coHra aHTmIanu:

1) |ix|l >0 Ba x=0 6¥aransarnna ”x”~0
2) xap el @ con yuyn [lax|| = a|-[ixi];

8) [x +3] < %) + [Vl — yu6ypuax rearcusaur.
By Tabprdpan HopMaHMHI KYHBIarn xoccacH Keian0 uHKaA:

) — Iyl < e — ). (7.1}

» XakuxaTag xam, 3) waprra Kypa

fx] = lx —y + vl < Jle — v 4 v Il

SIHHU
[I30] — 19 < lix = 3. (7.2%
Idysara ¥ximam,
iyl — 1) < 1y — ]| = Jlx — vl
éxu
— (Il =[x < e —¥1l- (7.3)
(7.2) Ba (7.3) man 3ca (7.1) kemi6 umKamu.
X == (X1, Xy, ..., X,) BEKTODHHHI HOpMacH TYIUyHUacHHH a-

KaT {OKOpHJlard yuTa INAPTHH KaHOATJMaHTHPaAuraH K0, TYpJIH XHJE
yeyanap OHian kupuTHin Mymkud. Lllysappan Kyn yupaTuiafuraH yu-
TacHHH Kypub YTal/uk.

1. BupuHunM — KyOHK HOpMa:

%l = max|x. (7.4)

8—2105 1"

www.ziyouz.com kutubxonasi



Tk g ol

XakuKuii BekTopsap (hasocHparu, HopMacH OupiaH opTMaifurag
BEKTOPJAPHUAT TV IJIaMH:

-l <!, oo, —1gx, <1
6upank KyCaan nCopaThup, IMYHBHT YuyH ||x||, un ky6ur Hopma Xam

Jedunanu. ,
2. MKKuHUM — OKTa3]puK HOpMa:

lllla =%+ o] oo (7.5)
Vkknnup Hopmacu 1 HaH opTMafinran XakHKufl BEKTOPJAPHMHT TV Mi-
JIAMH OKTa3[pHUHT A~ YJUOBJH aHajorniaH MCOpaTAup, LIy HHIT YUyH
{xll, un oxmasdpurx Hopma neinnanm.
3. YuuHuH — cepuk HOpMa:

Il = [l = v [+ E - - T [ (7.6)

By nHopma BexkTtop yaymamrymurr ysrunacu 6yaub, ||xf| <1 wapr-
HY KaHOATJAaHTHPAJUraH BeKTopJap TynaaMH OHPAHMK €nuK IapAan
HGOPATAHD.

By Hopmanap yuym 1) —3) mapTaapHuur CaXKapuIHILIHAN TeKIIHpa-
MH3. BupuHuM Ba MKKMH'M wWapTapHuHr GakapwiMumH Oesocuta Ky-
punub Typubam. Juau ymdy

1 4+ vl < |l -+ 11l

-

{IAPTHA TeKUIMpaiInK:
BupuHuM HopMa yuyH:
1P 4yl = max o, + 3.l < max ] + max [y, =[]}, -+ [yl
VKknHYM HOpMa YUyH
n n n
— — Y — —
3431l = 2y < b+ 20 v =11l + 15
=1 i=1 =1
{nxost, Kown-ByHAKoBCKHl TeHrcusauruaaH

1%+ il = ]/g e+ vl < ]/ :Zﬁ e+ l/g il =

Keau® uqHKauH. : '

SHAM MaTpula HOpMackHd KypubG uukamus. A KBajgpar Marpuua-
HUHT HOpMzcH €0 KYHmAarm TYpPT INapTHY KAHOATJIAHTHPYBYH XaKu-
KHA COHra alTuJain: L

1) Al >0 sa A =0 6yarannaruna [|A]|=0;

2) nxtuépuil « coH yuyH |[2A[l = |a||Al;

3) |A- B < |4 -F I8l (yubypuar Ttenrcusmiru);

4) |AB|| < ||Al-(\BII.

By marpuua mopmacu yuyH Xam (7.1) TeHrcusnaukka ¥xmam

LAl — 118l <A — B (7.7)

114 ’
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TEHICH3NHKHY KelTHPHO uMKapull MymKuH. Martpnua HopmackHu Typi
ycymnap OwiaH aHuKJ/anl MyMKuH. AMMO UHSHKJH a/lre0palHHT K1
Macaanapuia MaTpHUA Ba BEKTOD/JapDHMHP HOpManapd TyLIYVHYAapH
napajiies Xoaia KarHawaid. LLyHuHr y4yH xam MaTpuia Ba BeKTOp
HOpManapH TywyHuanapuHy Oup-Cupura OOFJaHraH XOJHA KHPHTHIN
Makcalra MyBOQUKAUD.

Arap xap xanpafi xBajpat A MATPHILA YU4YH B3 Y/vaMp MaTpHUa
TapTubura TeHr OYJrad HXTHEPuEl X BEKTOp yuyH ymby

[ Ax] < [JA[-]Ixl (7.8)

TEHI CH3.IMK 6a>f<apmca, Y XoJ1a MmMampuya HOpmMacu BeKMOPHUHE
epus2aHr Hopuacu OGuAAH MOCAQHeaH JeHuNaju.

BeKTOpJIapHHHK‘ 6epHJII‘aH HOpMacura MaTpHUAHHHI MOCJZHIaH HOD-

MaJapujiad SHr KAuuruHM Tauaaimus. Ly maxcanpa A marpunannHr

HopmacuHu AX BeKTOp HopMacu €paaMufia KyHuiardua aHuKJIaBMu3:
| 4]} = max | Ax]. (7.9}
=1

By epra X BeKTOp HOpMac Ompra Temr Oy.aram Gapuya BeKTOpJap-
HUHD TynJamuliaH OJIMHALH.

Bu3 KeHuHPOK BEKTOp/Iap Ba MATPHUAMAPHUHT JIMMHTH TyIyHuacu-
HHM KHPHTHO, yJap €plamMuia HOPMaHWHT Y3JYKCH3NHMHHH Kypcaraus.
JlekH xo0supua Iy TYIIYH4YalaH (oHAajaHHINra TYFPH KeJalH.

Xap Kanga#t A MaTpuua yuyH AX BEKTOp HODMaCHHHMHT y3JyK-
cusmurura Kypa (7.9) TeHrVIMKAA MakcuMyMra SpHINMJajH, SBHU IIYH-
pait X pexrop Tommiamuku [|xOff=1 Ba [JAx(||=]|A|| Tenrimx-
Jap Gaxapuiand. (7.9) TeHrqMK Owlan KHPHTWIraH MAMPLya HOPMA~
cu BexmopHuHe Oepusean Hopmacuea OVUcyH2aH IeHunaiu.

1-reopema. MaTpnuanunr OyicyHraH hopMacH: ;

a) HopMa TaBPHOHHMHT 1) — 4) mapTJapuHy KaHOATJaHTHDAAN;

6) BEKTODHHMHI Oepu/ran HOpM&acH OwslaH MOCJ/aHTaH,

B) BEKTODHHHI' OepHsiraH HopMacura MocJanran GOKa xap Kauaad
HOpMacHJaH Karra smac.

Kc6or. Hopma Tabpudununr 1) maprupu Tekumpamus. Papas xu-

naivk, A %= 0 6Yacrn. Y Xoaga, Houmo Ay £ 0 mapTHM KaHoat-
JIQHTHPY BUH Y BeKTOp TOMWMagu. DHAM Y BEKTOpra Kypa 7c——_:n~:%
BEKTOPHH KapaiiMu3. Bekrop HopMacu TabpudunpHT 2) mapTujan [|x|| =
ﬁ' =”—;l-]-[|§]]=1 kequb unkamy, Axs50 Gyarammrugan 1)
mwaprra Kypa [|[Ax||>0 nemax,
A} = max JlAZ]) >0
=1

6ynamn. Arap A= 0 Gyaca, y xoma JJA|| = max [|0-x||=0 6ysanu.
I[xll=1

=
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2) WapT XaMm OCOHTHHA TeKIIHPH/IALU:
[laAl] = max jloAx|| = max [a] - | Ax]| = |o] max [|AX]| = |a] - | A]
=1 Hx)=1 [\ F]=1
Ouau 3) waptHd Texmupamus. MOKopuaa afiTraHuMH3NEK, Xap KaH-
Jaii A-F B matpulla YuyH >ap AOEM myHAai x(?) BeKTOp TONHIAIHKH
'VHHHT Y4YH H;(O)H =1 Ba

|4 + B||= max [| (A + B)x||=||(A + B)x|

Hxip=1
TEHrJIMKJAp Ypunian Oynaiq.
Y xonma
A+ B = ”AE(O) + Bx0 | < ]'Ax<0>]| + ”Bx<°)” max [|A%]| -+

%=1

-+ max || Bx]| = [|A]| -+ ||B]|

flefi=1
Hopma tabpudunnnr 4) maprund TeKIMPHINAAH aBBaJ, MOCJAHTAHJIHK
mapti (7.8) B4 TeKIIKpaMus.
Arap X =0 6¥aca, (7.8) HuHT Oaxapuauiy  KypuHus  TypuOiM.™

X
dapas unaitiuk, X == 0 6acun. ¥ xonma y© — - BEKTOPHH

LIl

onamus. |[y©)||=1 6§aranmry yuyn

lAX]| = [IAQx]ly )] = IIx]- 1Ay < [l max lAY] = Al 1x].

l9l]=1

Sulu 4) WADTHH TeKIUHpaiInK. Xylan assairufiek AB marphua
yuyd mynzpad x(0 ronusamuky, Yy KyHugard TEHCJIHK/IAPHH KAHOAT/aH-
THpaaH: _ a

FO)=1 sa [ABX]|—]AB

Yy XoJaaa

AB] = |ABXON < Al 1Bx O < AN I|Bf- [ @l = | A 1B]]-

Huxosr, TEOPEMAHVHT OXHPTH IIAPTHHHTHHA TEKIWMpHm Komnnu. Pa-
pa3 guiafiuk, [[Af MaTpHUAHKHT BEKTOP/IAPHHHT Gepusirad  HopMacura

OyificyHran Hopmacu Gy, ”A”——BeKTOpJIapHAHI‘ my Hopmacu OG-
JIAH MOCJaHTaH uXTHEpuil yopMack OyJacuH. Y BayTAa, Mabaymkd, A
MaTpHUa y4YH
O = 1, JJA] = |Ax©]
TEHIJIMKJIapHH KaHoaTJaHTupajuran X9 BekTop Tomuiaju.
Jlekun

JAZ O < Al =] — 1A,

Jemak, _

Al < 1A
Iy Ouman TeopeMa TY/auK HCOOT/IAHAM.
116 °
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DHIM MATPUIAHUAT BeI{TOleapHI/IHI‘ IOKOpHa KHDHTHJraH HOpMana--
pura GyfiCyHraH HOPMACH KYDUHHILIADHHH KEITHPAMH3. Yaap Moc pa-
Buillla Kyhujaruiapian uGoparaup:

l|A||,=max Z || (ky6uk wOpMa), 7.10y

]]A][Q-—max z |@ix] (OKTasApHK HOpMa), - (7.11) -
I<k<ng =

Al =)= =v% (chepux nopwa). (7.12)

By epna }, A’A maTpuuaHHHT 3HT KaTTa XOC COHM.
Aupu (7. 10) (7.12) wopmanapamar Moc pasumga (7.4) — (7.6}
Hopmasiapra GYHCYHraH HopManap 3KaHMHH KypcarTamus.

Xaguxarad Xam, AX BexTOp Ky#uaara

n

n
— al N
Ax=(2 QipXpy « « 2 QppXr)

P b=1

KYpuHuLIra 3ra GyJaranmru yqu BEKTOD HOPMAacHHMHI TabpuHra
Kypa

n

aXE

n
2 QX
k=1

Al = max lagal - 12
k=1
Ba arap ||x|l; =1 6¥uca, y xouxa
1A= max 4%, < max 2 @il (7.13)

JiFlh=1

$apa3 Kuraltnuk, 2 [@;] MakcumMymra = OGyarana SPHIIHJICHH..
=1
Y xonana
x0 = (sign a,, signay, ..., signa,)

BEKTOp YUYH ][Ec'(o’lh =1 Ba my Onnan Gupra [ =&/ Oyarania

Z X%

TeHTCH3/UK/IAD Gamapuanb, i =, Oyirania sca

Z @ x40 Eajkmgna,kl = Zla,kl

V=1
Teuraug Gaxkapuiaanu.

n

2 @] < max Z |} = Zlajkl

k=1 i p=1
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By epnau
n
A
S X0

=i§ @] = malxkz @l (7.14)

[]Aa_c((’)]h = meilx

| =
Jlemax,
1 4jl; = max [|AX]l, > [|Ax ]| = max }. 2.
Txll=1 1<i<n k=1
Kyhunarn

1A]l; < max Elaikl pa [|Af > max Zlaikl

“TEHTCH3JMKJIADHH TAKKCCJAIN afTHITAH TacAHKHE HCOOT/afimm.
Oumu  (7.11) TeHrJMKUMHT TYFDHIMLHHE KypcaTaMmu3. [[x[;==1

Jeb ojaliuk, vy XoJa
n | n n n n n
— a oy
[[Ax]}, = Z Zaikxk < Z Z lay] 1] < mi‘zx (Z a4l )2]ku=
i=11{ k=1 =l k=1 =1 k=1

n
= mfx Z 2.
=
n

‘Papa3 Kugaiaug, max Zlaikl ra k=j 6ynrar—ma spuILM/ICKHH., By ep-
k =1

Ja x(0 =— (xO, xO, ..., x) BexropHu Wynnail TantaHMUIKH k7= ]

Oyaranga x{ =0 6ymo, xN=1 6yrcun.

Kypuuu6 typubmuky, x|, =1 sa my Guman 6Hpra

A%, — 2 Zamx«» Z

a;| = max E (@3-
Jlemak, |
max [AX], =|| AXOfl, =max D, |a,,

kR i=1

[1¢}s=1
AbHHA

s

[|A]], = max E @]
) k i=1
Huxosr, (7.12) d¢opmynanunr §puniu SKamMrkHH KYpcaTamus.

Papas kuaiiivK, [[xfl; =1 6yacun. Chepuk HOpMaHUHT KBaJparH cKase
P Kynafitma Giutan yCTMA-yCT TyWraiinry yuyH Ba CKansp Kynam-
MaHUHT XOccaryra Kypa

JAX|2 — (A%, AX)= (%, A’AX).

118
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A’A — vauduii 6YmaraH cHMMETPHK Marpunaiup (arap Gapua x
nap yuyH (Bx, X) >0 O¥ica, B cHMMETpUK MaTpuua Margui 6ji-
Mmazar mampuya Jefnand). Husukian anretpa Kypculide MabJaymKH,
Oynjaii MaTpuliadapHuHr 0apya Xoc COHJapu MaH(ui smac. dapas xu-

Mk, M >=h>... >, aap A’A MaTpHL@HHHT XOC COHJIapH 63 -
a6, x, x@, ., . ,x{" yjgapra Moc KeJafuran XaKuKuii OpPTOHOPMast
xoc BekTOp GyscuH. Arap [|x[|; =1 mapTau xaHoaTIaHTHPYBUM X BeK-

TOpHH XOC BeKrtopsap Oyinua €ficak,
_9;:01;(1)‘!" 02;(2)—1‘ st Cn;(n),
y xomta ¢24-¢24 ...+ ¢2=1 reurmmuk ypuwm OYsanu Ba
[Ax]2 = (x, AAX) = (e xM 4 . ..+ c,x™, hexV 4 .+
LNl M) =04 M <N (G D) =
Dumn x=x1) 1e6 oscax,
[AZOD|E = (xD), ATAXD) = (xB, L x0) =1,

Illy 6uian yuuHun TacAuK XaM HCOOTIaH[H.
BexTopsap Ba MaTpPUuANap KeTMA-KeTJHKJIADUHMHI  SIKMHJA-
mumapu. ®apas KuiaakaHK,

X = (x(p, x, L ,, xBY (B=1,2,...)
BekTOpJap KeTMa-KeTuru Gepuiran Oyncud. Arap # Ta ueKJH

x;=limx{® (i=1, n)
k-ro0

JUMHTJap MaBKyn 6yica, Y Xomama X==(X;, X3 +.., X,) BeKTOp
{x"%) sexmopaap xemma-wemaveuHune aumimi - nehunaiu Ba Oy

KeTMa-KeTJMKHHHT V31 X BeKTOpra SIKHHJallafu JAeHuaju.
[ly xabu

AR =TaP] (i, j=1, n; k=12, ...)
MaTpullajap KeTMa-KeTuuru Cepuiran 6.6, n® ta a;;= limafy) m-

k~co
Mutiap MaBxyn Gyuaca, y xosma A=|a,;] matpuna {A®} mampi-
yaaap Kemma-KemAuiiHine AuMUmy  Jefiuand.

By rtabpura kypa, arap matpullajgapiad Ty3HJrag uexcus Ka-
TOpP KHCMHH HAHFAHJUJApDH KeTMa-KeTJNHTHHHHT JHMHTH MaBXYA
6ysca, y xcnna Oy xaTop sKMHJamIyBuM AeHmnaiu. By aumur Oe-
pwiIras KaTOPHHHF HUFHHANCH Aeifinjany.

Kypuuu6 TypuOAuKH, MaTpUllaJHd KaTOPHHHI AKHHAAWIYBUH
GyMMIIN yuyH MaTpPMUAHWHT MOC paBHILLArH 3JjeMeHuTHapuian Ty-
auiran OGapya n’ Ta KAaTOPHUHT SKAHJAWIYBYH OYJHIIHM 3apyp B2
erapanaup. 1y 6unan 6upra 6y KatopJapHEHT HUFMHAMJapn Oe-
pHrad MaTpuoaJu KaTop HHFHHAMCHHUHT 3jeMedtjapn OyJaanu.

Bexkrop HOpMacH TylIYHYacH acOCHAA BEKTOPJAp KETMa-KeTJjiH-
MHA AKHHJTaMIMIIEHEY GollKada TabpudJaall xaM MyMKHH.
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Taspud. Arap

Ix — x®] -0
k00

©¥aca, {x¥} BeKTOpIAp KeTMa-KETMHIH X BEKTOPra SKMHIALANH Je-
finsany.

By Tabpud AKMHJALIMIUHMET aBBAITH TabPH(Ura SKBHBAJEHT 9KaH-
JITHHA UCOOTAAIl MYMKHH. v

2- reopema. Yoy

;(k)—-—»;
ko0
Vpurm Gyauiun yuyH,
Il %0
Gy 3apyp Ba eTapaumup.

Bowka cys Gunan alitrania ueksau Y/Iu0BJH unSHKM dasona HOp-
ma Oyfi1ua SKMHJIAMAI KOOPAMHATANAP OYiHHY4a SKHUHJALIMIIFA TEHT
KYWInaup.

Mc6or (sapypmurn). Papas kuuaiinuk, x®—=rx, soHu Gapua i ==

=1, 2,..., n yuyn limx{®) =x, 6yacun. Kyiniaru e,, e, .. .,

k—+o0
e, Gasnc-BeKTOp/IapHH Tamaalb x — x(®) mp my BeKTOpJap OVfnua &q-
MHu3: -

n

X—x0 =3 (x,— 2z (h=1,2, ...).

i=1

Arap L =max [le,|| kabu Gearmmacak, y xosga
lgi<n

X —x®) < L 2 [, — %88

'LIJyﬁHHr YUYH Xam
iz —=W]=3 0.

Erapaunanru. ®dapas guraitauk

lim [[x — x| =0

k00
OYacnH, ¥ xonja

[le®lf = fla -+ (0 — 2)|] < [l + e — X

&Y. ranuru caGatm, x®| 6apua £=1, 2, ... Jap y4yH yera-
pananran, apHu |[XB <M (k= 1, 2, ...) 6Ynanu. dugu uxtHd-
pult k=1, 2, . .. yuyr @, =|x®| 4 .. .+ |x®| upar xam uera-
paMaHranauruHy, AeRu @, <N (k=1, 2, ...) 9Kawmrusu Kypca-
TAMU3,
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Teckapucuny ¢apas KuJIaflyiuK, AbHH IOyHAAH 2y, Ry, ... HEJAEKC-
Jap KeTMa-KeTJHTH MaBKyl OVJCHHKH: @, ——>0 Oyscun. E3syprH

MRy >0

KMCKapTHpHII Makcajuia a,—-— 0 pe6 xucobaaiymmk. Eepuiaran sek-
koo
TOp/ap KeTMa-KeTJHrH {M")} ra Kypa SIHTH BEKTOPJap KeTMa-KeTJHIH
(7 :
X k k
y(k) a (yf N y;(zk)v e ey y;; )), '

(k)

x!

HH Kypamus. Dy epfa y(¥) = -—-skaunurusd xucoGra oJicakK,
ag

lyOf+ @ 4. .y =1 (k=1,2, ...)

aKangurd Ba y*¥) Jnapuunr Gapuacu yerapaiaHTaHauTH Keaml uHKajd.
[Ilyauur yuyH XaM myHAad uHAEKC/ap KeTMA-KeTJIMTHHE Tanuall MyM-
KHUHKH, Y€KJH JHMHTJIap

}eimygk):yi (i=12,...,n)

MaBxkyA OYnamd Ba [yy] -+ [yo| ... |y, =1 OYarawmra yuyn
JUMHT BEKTOP
)’=()’u Yay vy yn)l

HOJMJaH GapKJIHANp.
VIkkueun Tomonzan |[x®| < M Ba capasra x§pa ak-—-—> COIKAH~
ko

JUI'UHH XHcoOra oJqud,
IS =15 + § = 54 0 < 15700 = 17 = 5oy = By

Fy =y (e=1,2,...)

TEHI CH3JIHKAaH IBJH:——O sbid y==0 HH Xocusm Kuiamm3. By Kapamas

Kapuwuamg @, <N (k=1, 2, ...) sKawmruny, seun X% BekTOp-
Jap  KOOPAHHATA/IaPHHHHT 6apqacn yerapaJasTaBJuTHHE Ky pCaTajM.
Bynaan sca wyHiail upieKkcadap KeTMa-KeTJHIMHH TaHJAUl MYMKMH/INIH
Ba Gy HHIEKCJAp YuyH § =limx(k) (=1, 2, ..., n) YeRkaM M-

MHT/IAPHHHT MaBXKYAIHTH Kem46 unkapn. Jlemurnarn ¢ — (8,8, . . .,

£,) BeKTOPHMHI X = (X;, X;, ..., X,) BEKTCD OWJIaH ycTMa-ycT
TYWxWHHY K§pcaTaMmus.

Xakukarag xaM, TeopeMa IHapTura Kypa |[x~—x<k)|| —~0 Ba Te-

k—oo
opemaHuHT 3apypuii Kucmplan |§ — x®]| —0 SKaH/IHTH Kypu=ud, Cap-
ya k=1, 2, ... jgap yuyH

7 — B = G — %) -+ GO— B < [ — 30 4 50 — ]

TeHICH3NuKIap Gaxapumam. [lemak, ||x —E|=0, svun §=x. lly
6u/an TeopeMa HCOOT OF /M. -
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By Teopemanan mOpMaHMHr YSAyKcusiurh kKenuS unxamM. Xynnm
WyHra yXamw MaTpuuazap Y4yH Xam A“‘>———->A 6ymun  yuyn

k—o0

|A— A®|[—0 Hunr GamapwiMiin 8apyp Ba KHOSUIMIMIMHH KYpca-
koo -

THII MYMKHH. DBynuur é&paamufia Martpuuaiap KeTMa-KeT/IHIHHHHL
SIKHHJAIIHINHEN 60IuKAua TabpHOAAI MYMKHH.
Supu (7.7) TenrcHsMMKAaH KyHuAard keau0 dukauu: arap

At—>A G¥aca, y xonfa [[A®| A

Marpunanaun reoOMeTPUK  NPOrPecCUAHMHIr AKUHjJamumy, Bus-
ra awaiusgaH Mabaymeu, -} x 4 x*-+... -+ x*-4 ... comwm reo-
METPHK NPOTPECCHSHUHI AKMHJAYBUM GYamim yuyH x* ——->0 6y /m-

k>

wy 3apyp Ba xudost 6yaub, my Ousnan Oupra yHUHT x»xm-‘mmncn (1—
— x)~! ra TeHraup.
Suan Oy TacauKJIapHUHT Ky#ularu

E+A4A 4, LA .., (7.15)

MaTpHU2/IH TEOMETPHK TPOrpeccHs YuYH XaM YPHHJH YKaHTMTMHA KYp-
catamu3. Bynunr YUuyH aBBal Kyiularn Gup neda €paamun TacAHK-
JapHu KYpub YHKaNIuK.

1- nemma, Ywosy

A% ——0
$punnn OyimuM yuyn, A MaTpuL@HMHT Gapya XOC COHJIAPHHHHT MO-
Ayanapy OupiaH KHUMK OYJdmu 3apyp Ba Kudosiup.

McOor. HMcOorun Gomviampad asBas airedpajad adpuM TYIlyHUYa-
JapHH scnarTud yramus. Arap WymAail Maxcycmac 5 Matpulla MaBaKyJ
60,

A =B"1AB
TEHTJTHK f/pmwm 6yaca, y xomta A, mampuya A mampuyaza yx-
waw netmnapn. Kypuuu® TYpHOMKH, arap A, maTpuua A ra yxiau

6yanca, y xonfla A xam A; ra yxmam 6yJIdILH ¥ xtman MaTpuLanap
6up xm1 xoc coHsapra sra, XaKuKaTaH Xam,

det (AB)=det Adet B, detB-l.det B=det B-1B=1
GyraHaury yuyH:

det (A, — L E) = det (B~1 AB — B-') B) = det (B~ (A~ F)B) —
— det B~1del (A — ) E) det B = det (A — \ E),

vy Oy MaTpulianap OHp XM/ XapAKTEDHCTHK JeTEPMHHAHTJIEPra sra.

SlHa MabBJIYMKH, YXUIAM anMaTepuiap Eplamufa, MXTHEpHH 7 -
TapTuban A MaTpulauu YyHuur JKopdanw ghopmacudaey KaHOHUK
WAk Aueq KeNTHPUII MyMKHH:

| = B-1 AB. (7.16)
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By epna
“ I= [[m1 ()‘1‘)’ ]mg (}‘2)! LA m,()‘ )]

KBa3MMaroHaJ MaTpHUAAup Ba r Oup TOMOHJAAH

| A10.,..0
Loy=]0r1 ...0
000 z

Koplian KaTak/JgapuHHHT COHHHM ORJIMFCca, MKKHHYH TOMOHAaH y A.
MAaTPUIAHHHT YH3HKJIH 3pKJ1H Xo¢ BeKTOp'IcpI/IHI/IHI‘ COHHAHMp, WY One

May Oupra mi-+my, -+ ...+ m,=n 6ymod, m; I m (A;) vuHr TapTH-
Ounup. (7.16) nan Kynnnamﬂapﬂn €3a oJsamus:
A= BIB,

A*— BIB-1BIB-! ... BIB—1= BI*B-1,
Jemax, A”-——»O Oy yuyH 1";——»0 6ysuiny  3apyp Ba eTap/u-

ap. (7. 17) JlaH Kypamnsxn,

=[x M), L, (M), ooy I ()]

IUysuar yuyn xam A% ~—>0 6y mun yuyH Gapua i==1, 2, , T
napra 1% . (A;) HuHP HO.HL ManHuara HHTWINIIH 3apyp Ba eTapJ-
AHpMannuanapHH KynafTupuil Koujacura Kypa:

A, 1.0 01 A, 1 0...0
2 ()= 0 3 1...0 oA 1 ...0 _
i 000... Aj 000 ...4

22, 10 ...0
0 A 241 ...0

07660

MaremaTur uEayKuusa €plamuga k> m,; OYJarania KyHHZArHHH XOCHJI
KHJIaMu3:

Wk 19 k—1 2 k-2 m, —1}k— 1
Ai Ckxt Ck )\ik .o s CC'kl 2/\lk ml +2
0 1E Cl k-1, my =2 0e—m, +
_ ki * YR
o= o0 L L
00 0 b
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€Ky

T Ohahr Gk =D
: T 9 T (my =1
[1(751) ()1) = O . }\k (llz)/ 0\]3) (m; —~9)
i =g
[0 . 0 .0... M |

By epla xyna#inuk yuyH nudgepeHUHAANAll aMalMHH KHPHTAUK.
I* , (1) MATPHLLAHHMHT JMaroHan 3/emeHTJaapu A¢ mar uGopar. Ily-

HHHT yuyH xam /% ();) HEHD HOJIb MATpUUAra MHTHIHIIN YuyH A |<C
<C 1 6¥mmm 3apypaup. Jlekun Oy LIAPTHUHT GaKapH/IUILIH ]I:ni()‘i)

HHHT HOJIb MATPHIIATa WHTHJIMIOH Y4YYH €Tap/ju XaMiup, YYHKH MXTH-
éput j=0, I, ..., my —1 yuyn

ey
.(_')_.._>O
I opew
Mynpall xuaub, JeMma HeSOTAapAM. JleMMalard AxuHAamm Ged-
THCH aMaJsiil macanafiapia HOKYJaHMMK TYFAHDHINN MyMKUH, YYHKH Y
A MaTpHUAHMHI XOC COH/ApH XaKuJa aHuK MabJyMOT Tajlab KuJalH.
Ky#upary Geqrn anda xyJsafizup,
2~ teMMa. Yuwby
Af~—0
koo
ypunan OYimmn yuyH A MaTpHLAHHHT KamHga OHpop HOPMACHHHHT
OuplaH KHYHK OYJIHMIOH eTapJuiup.
HcoboT. I0Koprna tavkuinanrauuuek Af——Q mupr Gaxapuiauinn

ko0

yuyH Gupop Hopmapa [|[A* — 0| —->0 HuHr GaKapuIMIIH eTapJaHiup.
k00
Ammo ' ‘
[A*— Ol = IA"] =]]A- A=) < Al |4 < . L <TIAI
Jlemax, Gupop Hopmapa [JA[|<<1 6¥aca, y xomna ||Akl|;-—>0, STBHH

Af—->0 Gynamu. Huxost, ymby xymIaHu HCOOTJIAMIHK.

k00

3-nemma. MarpunsHuHr 62pua XoC COHMAPHHMHT MOAYJH YHHHD
uxTuépuil HopMaculaH OpTMaiid.

Hcdor. Xoc con rabpudura Kypa wmyHpail X =0 BekTop MaBKYA-
KW,

Ax =)x
6yanann. Bynnan sca [|Ax|| = [[x]]. Jlexmn [Ax|| < | A|l-l|Ix]], my-
HuHT yuyH xaM |A| < [|A]. Jlemma ucGoTaanau.

Supu (7.15) MaTpuuaaH reOMETPHK NPOTPECCHSHHHT SKUHIALIHIINIa
Joup TeopeMadapHH HCOOTJalra yTamus.
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3- Teopema (7.15) gatopHuHr H}(I/IHJIaLHI/ILLIH YUYH
AF~=0

koo
HUHT Gaxkapu/ully 3apyp Ba erapauaup. By xompa E— A marpuua-
HHHI TecKapucH MaBXyx Oy/ub, ,
Ed At At o AF = (E— A)7

TEHIVIMK Ypuriu Oyaapu.

HcBot. By wapruusr 3apYpHAIMCE KYpUHUO Typn61m 4YHKH COH-
JM KaTopJieD YUyH IWIyHra yXwam wmapT 3apyp Oyaub, n-TapTHOIH
KBajpaT MaTPHLAHKHI SKMHJAIIKIIM MATPHLA SJEMEHT/IapHAaH MOoC
paBula Ty3u/Irad 7° Ta COHMM KATOD/IADHWHI SKMHIAWAIINTA  TEHT
KYUJIHAHP. ETapJIHJII/H‘HHH Kypcaramus Ba (7.15) KaTOpPHHHT HMFHHAU-
cuHn Tomamus. Arap A*——>0 O6¥uaca, y xomna 1-semmara Kjpa A

k—o0

‘MaTphuanpHr 6apya Xoc COHJapH A; Jjap moiysiapuy OYiinua Gupras

kuupk, Jemak, £ — A wmaTpuuaHunr =xoc comiapu 1 —i (=1,
2, ..., n) 6yau6, wongan ¢apxmuaup. [Hyurur yuyn xam det(E—
—A) :7éO ByHnan 3ca £ — A MaTpulaHUHI MaxcycMacjuru sa (£—
— A)-! HuHr MaBxYMIMry Keau® uHKamy.

2uan

(E4+ A+ A2 ... + AY(E — A) = FE — Aktl

afinuaTHy Yur Tomopad (£ — A)-! ra xynafitupud,
E+A+ A ...+ A= (E—A)"1 — AHI(E— A)?

HH XOCHJ KHJIaMu3. By epaa AR+l —— 0 GyaraHaury yuyH
k-0

E4A+ AL . LA .. =(E—A)1

keau® uuxaan. Ly Gmnam teopema ucGot OYJAH,

1- memmany Xucobra ojcak, 6y AKuHAAMIKIG GeArHCUHH KyHuiarn-
ua Tabpuaam MYMKHH.

4-Teopema. (7.15) KaTop SKMEMAHIM y4yH A MaTPUL@HHHT
0apua XOoC COHJNApH MO;yJuiapn OYHuua OupAaH KH4MK OF/umn
3apyp Ba eTapaumup.

2- nemmaian (ofifanauub, SKHHIALUITHHHED erapiy apTHHH Gepur
MyMKHH. By mapr tekmupnuiiapia aHuya KyJabhaup.

5-Teopema. Arap A marpunanHr 6Hpop HOpMacH OHpPIAH KHYMK
Gyica, y xonpa (7.15) marpuuamu nporpeccust sKuHIAMIAN. Kymma-
ru Teopema (7.15) KaTOpHMHT SIKMHJAMIAIN TE3TUrHHH AHHKJaALH.

6-Teopema. Arap ||A[| << 1 6¥.ca, y xonma

Al

Ucbor. [|A]| <1 wapr 6axapuiranna (7.15) karop (£ — A)~! mat-

_punara SIKHHJAIIAAH, MIYHUHT YYYH XaMm

(Em Al — (B At A o p AR, )= AR AR
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Ba
HE— Ay = (E+ A+ AT4 LAY <A A4 <

. Yo _ At
< ||AlfE+ - AfE 2 L =Tl T

Jemar, Teopema HCOOTIAHAH.

8-§. MTEPALMOH METOLJIAP

OHAM HTEPAUMOH METOJapHH GaéH KuJauiura yramus. BoGuuHr
Oomupa afitn® yTuaraHuAek, Oy epaa aHHK €udM UYEKCH3 KeTMa-
KeTJIMKJapHUHT JUMHTH CHdaTHAA TOMMIAMIH.

X03uprd BaKTAa Xap XM/ NPHHUHUILIAPra acocJaHraH Xo./a
XKyla Kyn HTEPAlHOH METoAJap sapaTuaraH. ¥yMymaH, 0y MeToi-
JIaDHUHT ¥3HMra XOC TOMOHJApHAaH siHa OUpHU WYHA2H HOOpATKH,
yaap §¥3 XxaTocHHH Y3H Ty3atHO Gopajau. Arap aHuk MeToAnap Ou-
Jan nuyaérranga Oupop KajgaMmpaa xatora uys xy#iuiaca, 6y xarto
OXHDIH HaTuKara XaM TabCHp KHJAaAH. SIKHHJAIIYBUM HTEDAUUOH
XKapaéuHuHr 6upop Kagampga Aya xyiuaran xato sca daxat Gup
Heya MTepauHs KaJdaMHHHM OpPTHKYA GaKapUUIrardHa 0Jub Kesali
xos0c. Bbupop kamampa fyan KYAHAraH xato KefHHrM KajaMmaapia
Ty3atu6 Oopunaid. MeroinapHuHT xucofualll cxemajapH Coala
6y1u0, ynapuu DXMaapia peanusauilss KWJIHI Kysaiaup. JlexuH
xap OHp HTepPalHOH METOAHHHT KYJJAaHMII COXACH yYerapasaHra-
Zup. UyHKH HTepauus xapaéHu OepHAraH CHCTeMa YYyH Yy30KJja-
MM éKH, WYHUHTACK, CeKHH SAKHHJIaUIHIIH MYMKHHKH, amaJia
€YMMHH KOHMKApJH aHUKIHKAA TONHG Oyamaliau.

IIysunr yuyH XxaM, HTepauluoH Mcromjapia (axar SIKHHJA-
HUIN MacaJacHruHa sMac, 0adKi SIKUHJAAUIMII TEe3JHId Macalacu
XaM KaTTa axaMusaTra arafup. SIkuujammm Te3aurd Jacriaabxd
SIKUHJIALINL BeKTODHHUHI KyJal TaHJaHHIIEra XaMm GOFJHKIHD.

By naparpaguaa asBaJ uTepalHOH KapaéH KYPHIIHHHT yMyMui
DPHHUUNHNEN KypHO YUKaMH3, cyHrpa sca xucobaaml amainéruia
KeHI' KVJJaHuIagural dTepalHOH MeTOANAapHH KenNTHPaMH3.

Hrepanunon xapaéunn xypum npunounaapu. Papas guaafinuk,
MaxcycMac MaTpHuaju

Ax="0 (8.1)

cucTema Gepwiran 6yJcuH. MrtepanuoH meTolyapru Kypaérranaa G-

pop uxtuéphil gactiabku AkuHJAAWNL Bektopu X0 onuHUG, KeHHHTR
AuHamumiap x4, x@, ., 0, x%®  gyhupary

XD — f(x O, X, x®) (8.2)

peKyppeHT dopMysa €piamuaa Tonunaad, Oy epaa f, yMyMaH OJraH-

ga A marpunara, 030f Xajanap BEKTOpH & ra, SKHHJAMKIL HOMepH

k ra Ba factiaGku sKuHAawnmiap x©, x4, .., , x® ra GormK
Oyaran kKanfagiup ¢yHKUHALUP.
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Arep f, daxar x® ra Gormug 6ymu6, xO, xU, ., ., xE=1
Japra Gorsmk GysMaca, y Xolla umepayus Memodu Oupungn maep-
mubea seq nehunamu. Arap f, ¢yHKupmscH k& ra Ooramk Gy.maca,
uTepallust METONH CMAayuoOKRap NednIaiu. AnCarta, f, QYHKUMSHHHT
SHT copfacy YM3HKAH ¢yHKuusanp. KeTMma-kerT — sIKuH/AIMIIAPHUHT
GupuHYH TAPTHOJANW THF YMYMHE UMBHKJM METOAH KyHuAaru

XUAD = B xR L ¢k (8.3)
K{punmumra sra 6Yymb, 6y epaa B, — KBajpaT MaTpuua Ba ctr) —
pekTOop. Bma (8.2) Ba (8.3) nuTepauuoH MeToAnapra TaOuuii paBuIIjA
{8.1) HuHT aHUK euuMH X*= A~1h xysraimac ByKTa GVJHIIM Kepak,
AabHd X(0 cHpaTHAa aHMK edyHM X* OMMHTAHAA KeHuHCH SIKMHJIALIMIN-
Jap XaM X* ra TeHr GYJHIIM Kepak HeraH TafaGHH KYWHIIMMH3 Ke-
pak. By zca €upuHun TapTHOMM UHSHKJIM METOX yuyH ymOy

A-Tb =B,A-b +¢, (8.4)
£€Ku
Cy=(E— B))A-16 = Cyb (8.5)
TeHIJIHKJIapra om0 Kenapu. ¥'3 HasGarnga (8.5) maH
’ B,+C,A=E (8.6)

TeHraHK Keqaub unkazd. (8.5) mam ¢ofinananut, (8.3) wrepauuon xa-
paéHHH KyHujarnya €3UIMMU3 MYMKHH:

XD = B, x4+ C,b. (8.7)

By epma B, Ba C, marpuuanap b ra Gornmy sMac. dmmn (8.6) mHu
(8.7) ra xenrnpué xyiicak,
XA = X0 — C, (AX®) — b)) (8.8)
xocun 6Ynanu.
Arap C;! matpuna mapxyn Oymaca, y Xouma (8.7) HuHr uKKana
TomonuuM uanfan C,! ra xynaitupug,

Dy x40 - F x® = (8.9)
HH Xocu1 Kuiamu3. TaCuuiiky, 6y epla
Dy~ Fr=A4A (8.10)

TEHrMK Oaxapuiumy Kepak. (8.9) Tenrauk x(*+1) Hu omxopmac Ky~
punmiuna anukaaiian. Lyswar yuyn xam D mynfa# marphuua 06y-
Jin Kepakku, D! uu Tonmmn KuiuH G¥smacud. Onatia Dy cudpatu-
Ia IuaroHad €KW yuOypuak MaTpHUA OJIMHAAM. DHpHHuUM XoJaha ae-
mod mijauy Kadamau, MKKMHUE Xosaa 3ca 6up xadamau Jnehiunna-
I
Kerma-keT sixHHJIALIMILIAD, GHPUHYM TapTHO/M YHMSHKJIM MeTOAsap-
HHHT TYpad Kypunuiaph acocad (8.7) — (8.10) dopmynanap €pnamu-
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nia amanra ommpHaand. 2Kyna kynm uusukJAM Ba u4MSHKAM GyJmarad
KeTMa-KeT SIKMH/MAUUI MEeTOMJIApHHU

J(x) = ||Ax — b|]°
GOYHKUHOHANHE 3Ne Ku%iK Keadpamaap memodu &ku GoulKa MeTof

Jiap OMaH MUHHMAJIAIITHPRIL HaTH2KacHAa XOCHJ KHJIHI MYMKHH.
Opaunit urepauus Metonn. Papas KuIaliK,

Ax =D (8.11)

cucreMa Oupop ycya Gumau V
x=DBx+0b ‘ (8.12)
KYpPHHHLIra KeJATHPHJIraH OYJCHH, KaHHaH KeJr1HpH KePaK/MMIHHN Ke-
HgHyamuk KYpuO YTamus Ba NacTnabKH sIKMH/IAMI BekTopu x(© Gu-

pop ycya Ginan (Macanan, X9 =— ¢ KaGu) Tonusira OyJcud. Arap
KeHMHMH fKHHAIMILIap
X = Fatt=D e (Z=1,2 ...) (8.13)

pexyppenT ¢dopmyJanap éplaMnia TONMIca, GyHAal MeTOn 0ddud ume-
pryus memoOu nefunany. (8.12) naH Kypamuskd, OMAMA HTepauHa
meTogu Oy OHpHHYM TapTHOMM TYJRK K2MAMAM HUTEPAllMOH METOMAMP.
Arap (8.13) xeTMa-KeTIMKHUHI JIHMHTH ~* MaBxyn 6yJca, (6y Jn-
mut (8.13) cucremanusr, (my Guian (8.11) cHcTeMmaHuHr XaM) eunMH
Oyaand.

XagukaTad xam, (8.13) renrjukla Jumutra YTcak, x* = Bx* -l-¢
Kesmd uuKajiu. v

Onnui uTepaurss METOAMHUHT SIKHHJIALIMLI IIADTHHH aHHKJIAHIIK.

1-reopema. (8.13) ommuit nresauns xapaduu Y3AHMHr UXTHEpUH
JacTiabky sIKHHIAM BekTopn ) A3 sKUHzawyBun OYJammg yuyyH
B marpunanuur 6apua Xoc COHJapH OMPAAaH KHuMK GY/ulid 3apyp Ba
Kuosaaup.

Hcbor. 3apypauru. Papas guiafiauk, uxTuépuii AacTai0Ku

BEKTOD yuyH limxt®) = x* jumur MaBxKyA OYacuH. ¥ xoiga x* =
k

= Bx* 4¢. (8.13) Hu 6y TeHrauKIaH aiupu6, KyHularwiapHu XOcHI
KU/IaMu3:

K — B = B(X* — x(E=1)) = BY(x* — X(t=D ) = . , = Bt(x*—x),
Onmn x* — x(O BekTop k£ ra GOFAMK GY/IMaraniura yuyH
Tx® k) = BE(x* — x(0)
TEHMIHKAA Rk —- o0 JuMHTra  §TCiK, )
‘ lim B* =0

k00
Kemb uukamy, OyHpaH sca 7-§ karu 1-Jemmara Kypa B marpuua-
HUHT Gapya XOC COHJIAPHHMHI MOAY/IapH OHpAaH KHYHKIHTH Kypu-
Hal.
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Kudbosnuru. (8 13) _OPKaulH_aHUKJIaH AT aH Bapua sIKHIIAIIHLEE=
JipHH AacTjabKu BEKTOp x(© Ba ¢ opKamu HPOAAIANMHS: :

x(le)sz(k—l) +C=B( _)i(k—2) +C) +c=B2x(k”2)_—l—(E—}— B)E:
= =ka(0)+(E+B+ ..Bk—-l) c.

Duny, dapas KuialmK, B HuHr Gapua Xoc COHMApH GHPIAH KHYHE
GyacuH. ¥ xosfa 7-§ narm 1-semma Ba 4- Teopemara Kypa
Bf——0, E—l—B—l—B‘—{— co. B (E—B)L
k—oo
Jlemak, x(© gaumall OYAuIIKMAAH KaTbu Hasap X(¥)  sKUHIAIIYBuYwW
KeTMa-KeTaHKAHD.

Mcbor KuauHran Teopema Has3apuil KuxaTinaH offamd, UYYHKH ¥
MaBXyJ XaKHKaTHU aHWK udoiatainy. JIexuH, amanuil unuviap yuys
apamaiiin. DuAu B MaTPHUAHMHT 3JE€MEHTJapy OpKaJd udolanaHaiv-
ral Kuosauauk 6earucHid KeJaTHpamHs.

2-teopema. (8.13) onpuit urepalus XKApaGHHHUHT AKHHIALIYBYFrz
6yauiun yuyH B MaTpHuaHuHr Oupop HopMacH OupaaH KHUHK OY -
WH Knuosaup.

Hcoor. XaxkuxaTan xam, arap |Bf<<1 6yaca, 7-§ naru 3- nem-
mara kypa Oy maTtpruaimuHr Oapda XoC COHJapy MoAyJ/Japd Oyiuya
Oupaan kuuuk 6yinb, OyuiaH |- TeopeMara acocaH OLIMH HTepalHon
apaHHUHT SAKHHIAWHWINTY KeanO unkaiu.

2-Teopema Gup Heua Kyaad Kudoaauiuk OearniapiaHd  KeJaTHPHIL~
ra UMKon Gepauy.

3-teopema. (8.13) ommuil uTepaiysa Kapaéuy AKHUVIALMIIA YUYH.
B MaTpuI@HUHT 3jeMenT]apd Kyiniary

max ZW <wp<l, (8.14}
]-—1

max Zlbul p<l, (8.15)
i—l
> <<t (.16}

f, j=1

TEHI CH3/IHK/IADHUHT OHPOPTACHHA KaHOATIAHTHPHIUHM KHpOAZHD.
Arap o6us

1B, = max Z 0., 1Bl = max 2 16,1

HOPMaJapHH 3¢JacakK, Teopemauarn aBBAITH HKKHTA WAPT 2- TeGpesi-
JaH Kequb YuKanu. Oxupru Wwapriard Teurcusmuk aca, [|Bll=y/ 7,

HYHT OUpAaH KHUYHMK 3KaHJIUTHHU KYpcataiu. XaxukaTaH XaMm, 6y ep-
ja A, B’B marpuuaHHHr 2HI KaTTa Xoc coHu OYarammury Ba B&
HyHr Gapya XOC COHJ/IapH MaHpuil OYJIMaraHgauru yuyH

M<hAdht o
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“Jlekun 6y TeHICH3TMKHMHT VHT TOMoammaru udona B’B HRHr Hshra
(ﬂ’bHI/I BB Manpma ‘[HaroHasn aJleMeHTJIapI/IHI/IHI‘ unmﬂnncnra) TeHr

6y/mb6, y  ac 2‘ b,* ra Tenraup.
i, f=1
D ﬂxmmaumm Te3JIUr HHY 6aXOJIaH,L[I/IFaH KyAuJard TeopeMaHH
KenTupamus.
4- Teopema. Arap B MATPUIAHUHT, X BEKTODHUHT GepHiram  HOp-
‘Macura MocJaHrad Oupop HopmacH OHMpAAaH Kuuuk OYsaca, y Xoina
(8.13) oAauf uTepaunst METOAMHUHI XaTOCH KVHuAarnya GaxosaHanu;

e — 0] < 10 + 1l
Hcoor, Teorev[a waprura Kypa ||Bl| <1, wymHar yuyn xam
Xt = (E4+B+B24 ...+ B4 ., ). (8.17)
-By TeHIHKHH (8.15) rmam aimpeax, , ' ~
K xR = — BEXO) L (BE - B )el (8.18)

VBYHlIaH 3ca .
e* =X < IBI* el -+ U BI* - 12]# 1 - . . ) lel] = [ Bl )|+
181141l :
. 1— HBII )
[ynu uc6Gotaam Tasad KUIUHTAH 31U, LHyHH Xam Tammmaﬁ VTHI1

Kepakky, arap x(© cudaTHia o301 Xannap yCTyRu ¢ oamuray 6ynca,
Yy X0/17a WTepalUAHHHI XaTocH Ky#uparuuya Gaxo/aHaau:

—_— — k+1 il .

e (8.19)

Xakugaran xam, x© =g ge6 oscax, y Xoana (8.18) ¥puura
XH — R (BRHL BRE2 L )G

«TeHT/JUKKa sra 6y/iamus, 6yHpad sca (8.19) kennb uuxamd.

Sumn (8.11) cucremann (8.12) kypunuura Ke/ITHpHII Ba O
WTepallUsiHUHT aMalia KYJ/UIaHHJHION YCTHAA TYXTamub yramus. Ly
Makcaflla uxTuépuil Maxcycmac P marpuiia oau0, UTEpAlUSHUHT KY=-
finnary

XD = (E— PA)x(k) + Pc , (8.20)

_xYpunmmaa &sum Mymxkus. AnGatta, P ManHILa WynAall TaH/JaHraH
6meum KepaKKH,

B=FE—PA

MATPHLA-YUVH SIKMHJAIWI wapTy GaxapuiacnH. KyAHIArH HKKHTA XYy-
cycufi XoJHi -Kypub 4uKammus. 5
1. P=D-!, 6y epra D pguaroman Marpuua Oymu0, AuaroHan

130

www.ziyouz.com kutubxonasi



wieMeHT/Iapy A MATPHLUAHUHMI [¥aroHan 3/eMeHTapH Ounjaan  ycTma-
ycr tywcud. By xonma (8.20) utepanus KapaHuHu Ty3HuW :
Qyy X1+ QpXy + o o o b QX =0y,
Qg1 Xy QgaXy = o o v - Ay Xy =1,,

QX QpXy+ o oo +0X,=b,
cucTeMa TEHTVIAMAaNapHHU MOC DAaBHIIIA @y, gy - . . , &y, JNAPra Gy
aub, xocun 6yarad Tenrjamanapia Xy, Xy, ..., X, JapHH MocC pa-

BULIAA uyan TOMOHAA KOJAMpHO, KOJTAHJAAPUUH YHI -TOMOHra YTxas
suwifal uboparaup. Harnxana,

bi 4 Zin
xizau Ex2_"'_a11 n

b %an
x2=a22~—‘122x1— te _azzxﬂ'
e e e e e e e e e e e e e e e

bn  am ap,n=1
xﬂxann_armx1~ T nn Hn-1

cucTemara sra 6yaamus. Asndarra 6y yCyJHH Ky/anall MyMKHH GY.j4-
wM yuyn Gapua @, Jap HOAjaH dapxad OYauium kepak. Bynpau Taiu-
KapH AdaroHa JeMeHT/JADHHUHT MOAyJilapy OOWKa 3JeMeHTJAPHAMHT
MOAVJJIAPHAAH aH4ya KarTa Oymuind Kepak. AHUKPOFU KYHAHIATH TeHT-
CH3/IMKJAPHUHT GupopTacH GaxKapH/uIIM JIO3HM:

n a
mfﬁ_;ﬁa <12}, 8.21)
. aij ’
max <<l (8.22)
i o= 1] ii
n 1 ! jn
Eﬁ 2 lafr<t, (8.23)

By renrcusinkiaap Gaxapuiaca, y XoJaza Moc pasamga (3.14)—
(8.16) TeHrcmsmuKaap xaMm Oaxapuniaiu. _‘
2. P=A"1—¢, 6y epla &= [s;;] snemenTnapuHUHT MOZLYJIapH
eTapiuua KUYMK OyJrad marpunazup. By xonda (8.20) TeHr/mx,

XD = e Ax(®) 4 (A1 — )¢

KypuHalIra sra 6¥mmb, cA MaTpulla SIKUHIAWMI WIADTHAH KaHOAT-
JNaHTHPalH.
. (8.11) cucremann Pra KyDaHTHpUID CcHCTeMa TeHrJaMmaJapu
yeTHAA 3JM€MeHTap aJaMaluTHpHII Oaxcapuil OGHJaH TEHT Ky4IHAHP.
Onatna P HU 2-KypHHHINNA OJIMHTaHZa MHCOJ €YHII YUYH Ky~
fluparyua MW TyTHJAajH. DepuaraH cHcTeMajdaH luyHZal TeHIAa-
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MagapHl axpaTulb oJuHAJNKH, 6y TeHrgaMmaJsapia GUPOpP HOMAab<
JYM OJAHAard Koa(hPUUHEHT MOAy/au Oyduua IIy TeHrJaMaHHHT
oAral 0apua Ko3(pGHLHEHTNAPH MOIYNJIapUHUHT HUFHHIUCHIAH
xaTTa OYjcuH. AXpaTu/irag TeHIJaMmManaap WyHAa# KoHj1alTHpH-
JiaJUKH, yJapHHHT 3HT KaTTa KO3(pQHUMEeHT/IapH AUaroHaa Koad-
hunmentnapu 6yacun. TeHrmamManapHHHT KOJraHAapuJaH -Ba axK-
paTHIAraHJapuiad IOKOpUAATH HNPHHIMIN CaKJIAHAJWIaH, ABHH SHT
xarTa Koa(h(QuUHeHnT auarodan xos@ouuuent 6ymanurad xuiub y3-
APO YM3UKJAU DKM OY/iran 4YHUSHEJIN KOMOHHALUSJIAD TY3HJALU BA
Dapua Oy catpaap rtyasupuiazu. Iy Ounan Gupra nacraaGkru
CHCTEMaHHHT Xap OHp TeHrsiaMacu sHIH CHCTeMa TEHIJIaMaJapuHH
TysaéTrapjia KaTHalUULIU KepakK.

by epna kypcaTHirag yCyJJMapHH MHCOJJIApPAA TYUIYHTHPAMH3.

l-Mmucon Ky#uzarn cucreMma OAMIl MTepauua MeTOH GuJaH €UHICHH!

10x; + Xxp— 3x3— 2x,4+ x5=286,
— Xy 4 28x5 + X3 — Bx,~— 2x5 =11,
2% 4 Xo—20x3+ 2x,— 3x5=—19, (8.24)
Xg— X3+ 10x,— B5x5 = 10,
X+ 2x94 x4+ 2x,— 20x, = — 32

Eunm DupuHunm ycynna afiTnaranviex, 6y CHCTEMAaHHHT TeHTJaMalapuHy
woc pasuuga 10, 25, —20, 10, —20.napra 6§aub, xyHuparu kypunnmza &€su6
DIAMH3!

Xy = 0,6 —0,1x; + 0,3x3 -+ 0,2x, — 0,115,
Xy = 0,44 4 0,04x; — 0,045 + 0,2x, + 0,08x;,
X5 = 0,95 4 0,1x; -+ 0,06x5 + 0,1x, — 0,153, (8.25)
X, =1—0,1x3 4 0,lx3 + O,5X5,' .
= 1,6 4- 0,05x; -+ 0,1.x5 4 0,05x3 + 0,1xy

Dy epna (8.14) naru #urnaannap Moc pasumza 0,7; 0,36; 0,4; 0,7; 0,3 6%au6,
‘¥ylapgaH sca ||B]|1 = 0,7 < | xean6 yukazu,

Hacraabku axuniamum ) cuparuna 030N Xapnap yCTyHu (0,6; 0,44; 0,95;
; 1,6)) ru onuG, KeHMHru AKMHJAMUMIIIAPHH TONAMMK3!

..xil) =06 - 0,16 +03x{” + 0,2x{" — 0,1x{" = 0,6 —0,1.0,44 + 0,3-0,95 +
+02:1—01:1,6 = 0881,

2D = 0,44 + 0,04-06 — 0,04.0,95 + 0,2-1 + 0,08-1,8 = 0,754

ynra Yxmam xé” = (,892; xfll) = l’,851; xé” = 1,72, Xuco6aaujapHHHT [LaBO=-
tay 13- Kanpanna KeATUPHITAH,

Ulyun xam Tabkuanad yTum Kepaxku, xucobJalliapiH KHCKapTHPULL MaKce
fupa asBairu OMp Heud SAKHHIAWMIJIADHM KaMpoOK YHAH paxamiapd OujlaH Xié
€olJall XaM MYMKHH.

XucoGaamaap, ogaraa, %) ea x¥**1) guummammmuaap Kepakau aHHKAMK AR
FCTM2-yCT TYWIFyHJAADH Kajap JAaBOM ~STTHPHIAMH,
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13- ofcadﬂa}:r

xgk) xék) xgk) P (418) xgk)
0 0,6 0,44 0,95 1 1,6
1 0,881 0,754 0,892 1,851 1,72
2 0,9884 0,9482 1,0029 1,9147 1,9859
3 0,9904 0,9814 0,9508 1,9939 1,9854
4 0,99944 0,99753 0,99769 1,99364 1,99897
5 0,99839 0,99865 0,99929 1,99954 1,99970
6 0,99986 0,99989 0,99977 1,99976 1,99960
7 0,999934 0,999¢20 1,000018 1,999788 1,999947
8 0,999974 0,999951 0,999976 2,000042 1,999978

By wagsaigan kypamuskn 8- nrepaumns x; = 0,99997; x, = 0,99995; x; = 0,99998;.
x4 = 2,00004; x5 = 1,99998 eunmpan uméopar. by Tommsras Taxpubuil euum aHHK

eunM x’: = x; = x; =1, x; = x;f = 2 pan OellWHuYM XOHaHMHI GHpIHKIapu 6Y--

Huyarnna dapxnawsnTy.
2-mucoan Kyfinparu cucremany offui nrepauus MeTOXMHU K¥anaw mym-
KHH 6¥Jran KypuHHITA KeJTHPHHT:

21 — 3x4 -+ 6x3 -+ 20x, =10, (ap
Xy 2x9 — 15x5 + 3x, =7, (6}
— 8x; — xy + 10x3 4+ 194, = 10, (3}
11xy — 9%y — 2x3 — x; = 6. (33

Eunm. K¥punub rypudanxu, 6y cucremannnr xosdduunentrapn (8.21)—
(8.23) renrcusdauknapiu kagoarnaatupmaiinu, LUyHudr yuyH xaM HKKMAYH yCya-
HU K¥anafimMus. (a) renriaMaga x, OJAMAArdH KO3(h(GUUMENT WY TEeNTJaMajiariy
Koaran koadduuneHTNapHUAT abcomoT KuliMarnapy Ofiinua onunrads HUFMHAHCH-
nan karra. LLUyHuHr yuyd XaMm (@) HH SHTH XOCMJ KHJAMHAJIMTAH CHCTEMaHuHI™
4- tenraamacu cudaruga onamus. Iy mynoxasanapra xjpa (0) rernamann suriz
CHCTeMaHUHT 3- TeHrlamacu Kuianb ogamus. SIHrM  cucTeMaHuHr |- TeHrJIaMacHni
X0CHA KHMII yuyH (a) nad (B) HM ainpavus, HaTHXANA

10.-’C1 —_ 2.)6'2 —_— 4X3 -+ Xy = 0
xenan6 unkagu. Huxosit, 2- TeHriaMacHHu XOCHI KHIKII JUYH CYHITH XOCHI KEs
JUHTaH TeHriaMary (r) AaH allupamus:
X1 —7}(:2 + 2)C3_-2)C4 = 6.
Wynnatt kuaud, Kyfinzarn cucremara sra 6YAfuK:

10y — 2xy— 4 -+ x4 = O,
Xy — TXxg + 2x3 — 2x, == 6,
X1 4 2x9 — 184 -+ 3%, =17,

2.X1 — 3% - 6%3 —+ 20X4 = 10.

K¥punu6 typubauxu, 6y cucremara urepauus MEeTOLHHM KYJram MyMKHH.

Sefinen meToAM. 3efilen METOAM 9W3HKJIM OHp Kajamuin CHPHHUIR
TapTUOJIN UTEPAUNOH METORAMpP. By merTol ominéi uTepauus MeTOn-
Jad wy Ouiad $apy KHIaJMKH, AaCTIA0KH akuaaamum (x{%, x0 L
x0) ra kypa x{" my ronamua. Cymrpa (x{V, x{, , .., x) ra
Kypa x{! Tonmaanu Ba X. K. Bapua x{!) jap amuKiaHraHmlad Kefinm
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x@, xM®, , .. nap Tonunagu. Anukpox aiiTranfa, xucobaauiap Ky-
finnarn cxema 6y#uua onuG Gopuaaln:

n
xfptd = 2 21 {0
an @1
j=2
n

afern) =D By 3 24 gt
Q3 az j=3 %

b‘ -1 a‘ n al
xffrh = L Z_Jx}HU— 2 I xfl,

ay 1 Pl
. . S * s s & % e
n—l
x(k+1)= _r 2 x(k+1)
J=1

SHM 3efifle] METOJMHUAT SKHHJALIHII LIAPTHHH KYpHO uuKaimmk. By
WapT Ky#ugarn Teopema 6ujan Gepusalu.
5-TeopeMa. 3efiflen MCTOJAMEMHI SKHHJIALIHIUK YYYH

Ay h @y Q... Gy,

VR N 299 N P P -0 (8.26)

L L T « .

Ay Qg agh .. .a)

TEHVIaMaHUHT Gapua HJAH3JMapH MORY/IapH GYiHua GuplAaH Kuunk G-
. JIMLIH 3apyp Ba KUPOATUP.
HMcOor. Bepuaran A MaTpuilanH HKKHTA

aqy 0 ¢r e 0 0 O Qi o oo Qyyn-1 am
C— @y Ay ... O 0 D— 0 0 ...ayn-1 a,,
A Qpy v oo Qpyne1 Gy |, 0 0. 0 0

matputlasap iuruEIucH A = C - D LKA &3u6 onamms. ¥ Xomna
AX =b cucremanu

Cx=—Dx+b
[HaKJIIla é3MIl MyMkuH. 3efijien MeTOlIH 3ca
CxtE+D) = — Dx(k) + b (8.27)

KYpHHUILIATH HTean,I/IHIlaH nCoparaup. By Temrsmkun x*+D ra
HucOaray eucak:

XD — — C-1Dx®) 4 C-1f. - (8.28)

By 3ca, 3eiinen veroausunr matpunach — C—1D 6yaran ofauii ure-
pauusara TEHr Kyu/Jd SKaHJIMruHm Kypcartamu. Jlemak, 1-Teopemara
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"
N
N\
xypa 3eile] METOAMHHHT SKHHJALIYBuM G§immn yuyH — C-1D mat-
puuanpHr Gapua  xoc cousapd Mopyaiapn Oyinya OMpAaH KHYHK Gy-
JHUM 3apyp Ba Kuosaup. LIynnur yuyH xam g

N\ det( E+ C-1D)=0 (8.29)
TeHVIaMAHHHT Oapua \p‘mnuampn MOAy/napd 6ViHda OHPAAH KHYHMK
6yuiM Kepak. Arap Oy TeHr/ama WIAH3MaPHIHHT YLIDY '
det(- C+D)=0 (8.30)
TeHrJIaMa HJAIH3JapH Ouaad ycTMa-yeT TYUIHLIMHE KYpcaTcak, Teope-
Ma uc6oT 6yaaiu. By sca xyhmAarnua KypcaTHIalu:
det A £ -+ C-1D)=det [C-IC (» E + C-1D)] =det |CI (A C 4 D)] =
= detC—!-det (+ C+ D).
By epaa det C-1 <0 6yaransmrn yuyn (8.29) Ba (8.30) Cup xun
uausnapra sra. _
Arap 6u3 (8.28) mu Xx(¢+1) —Bx® 47 ned oaub, oammi  wTepa-

uus MeToAu OusaH evamuran 6yacak, y xoaja (3.2¢) xapalHHMHD
SIKMHJIAIIMINHE YUy H ‘

—1 by by,
byy — 7 . by, =0 (8.31)
bp bpa. .. —3

TeHrJIaMaHuHT 6apya Yq, Toy - « « 5 Yp HAAH3TAPH MOZY JIaDH Oyiuua

OHplaH KHYHK OYJHILK Kepak.

(8.26) Ba (8.31) rteHrmamanapHu coaumTHPHO KypcCak, oLAHiL
uTepauust Meronu OusaH 3efilen METOAMHMHT SIKHHJAIUIHII COXa-
Jgapd, ymyMmas, QapkJu AeraH GHKpra KeaamM3. XakHkaTaH xaMm,
IWyHAal cucTeMaJsap MaBXKyAKH, yJaap yuyH OAAHH HTepauus METO-
Iu sikuHJAalwanyd, 3efijeq MeTOLM 3ca Y30KJallaAM Ba daKCHHYa
WyHAal cHCTeMaJapHH KeJTHPHII MYMKHUHKH, yaap yuyH 3eiinen
METOoIH sIKUHJAallyBuu OYianb, onank uTepauusa METOAM Y30KJa-
L1ajJH.

Jlekun (8.21) éxu (8.22) waptaapuuHr 6upopracu Haxkapuica,
onanil urepaunsara HucbaraH 3elAen METOAH TE3pOK SIKHH/AAIIAMH. -
by xyliunaru Teopemazsa ssHaja aHHKPOK u(po;LaJlaHraH

6- Teopema. Arap Kymmaru

n
max Z au,<1 n}ax Z

R By B =, 1
HIapTIapHUHT OHMpopracu OaKapHaca, Yy Xxo/ala HXTHEPHMH  JacT/adKu.
sikuptapm xO yuyd 3efifes METOAH SIKMHMAMIAAM Ba Oy SAKHHJAALTHIL

OupunuM wapT OaxKapuaraHia OAJMH HTepauus MeTOAHHHHI SiKHHJA-
LHIKAAH CeKHH 3Mac.

aij

<1
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Hcbor. Kyhuparn GenrualniiapHd KHUPHT aMU3:

/
a,-, bi
ay=—0, Bi=, b=max > %) (8-32)
‘ I ES W) /
«Dapas KualiuK, GHpUHYM wWapT GaskapuicuH v/ xoaaa p<<1 6yua-
. By OGesarmnmamuiapia 3efinen Merolu ym6y /
I—1

kD= 2 a”x<k+1)+ 2 oy x‘k) —{— 8, (8.33)

j=1 j=i+1

cxeMa GVAnva onub Copuiaau. DyHlan ramxapu TeopeMaHMHT GHPHH-
Ly [apTH Oaxapusranja x — Bx - ¢ cucrema firona euuMra sra, Gy
©UYUMHH MacajaH, OJZMH wuTepauMsa OujaH TONHMII MYMKHH. [leMak,

n

xi= Z aijxj—{—ﬁ,. . V (8.34)

=1, j#i

48.34) mau (8.33) uu alimpul MoapyJanapra yTcak,
i—1

g _x(k+l)|5<2 |a'i]l ]xj x(k-l—l)l - Z Iai Hxl ._x(k)l < max lxj
]"‘ +1
-1

— Xt Zlai |-+ max |xc; — x (0] 2 oy | = |[R—xTH0 ||, X
J ,

=ttt

><‘> la,| + X — %), Z Jo

=i+l
ReJUG UHKATH. Kynmam

i—1 n

Pz=Zl°‘ii!, q;= Z lowy ]

j=1 j=1+1
HeAruamaapad KHpUTCax,

|, — XD < pix — ZED], 4 gk —XW) (8.35)
Bfaanu. Papas xuiaimik, max |x, — x{*+1)| ra i—=s=s(k) 6yaranna
BPHIIUICHH: :
Jg — xEF D] =m ax [x; — x{FHD] = [|x — x*+1];,
¥ saxT/a (8.35) ia i=—s 1e6 omG,
flox — XDl < pyfla— XD 4 g fix — @,
&y ‘
{6 — Fernll, < 2 % — )
d S 15, 1
336
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TeHrcuauKKa sra Gynamus. Arap

p, = max _7
t 1=—p

neb oJcak, y xo0J1a
[l — XD, < pyffox — 2By o 8.36)
TeHICH3MHKKA 3ra 6YJamus. _
Duan p, << p SKAHIMCHHH KYpcaTamus.
Xagugaran xam, (8.32) ra kypa

n

Pz+‘]z=lz [og] < P'<1

=1, [+
DY aranaury yu4yH

Q<p—p
Hemax,

I el B el
l—p; S 1—p = 1—p

Byunan zca
Py < (837
wean6 uuaam. (8.36) TenrcuaMKIAaH
e — e < e — 30

M XOCHJI Kpmamna By =ca TeopeMaHuHr OMDMHYM apTa OarxapuJ-
raHaa 3efifle] METOAUHHHT AKHHAAMMILIMIHEA Guadupand. (8.37) TeHr-
CH3MHK =2ca 3efifies1 MeTONMHMHI gKMHAAIIUIIN OAJUH UTEepalUs MeTo-
Adra HucOaTaH CEeKHH 2MAC/AUrHHM KypcaTaln.
DuAu TeoPeMAHWHT HKKHHUH MAPTH Oaxapuirasia 3effen meTo~
JUHHHT SKUHJAHOUIMPHEY KypeaTaMus.
! n

Bus 6y epaa p’ = Z]aﬁl ne6 oJanus.
t=1, ]
®Dapas guaafaux, x-—(x,, Xy« 5 X,) B2 Z(R) —(x(k) X{RY, s
x{®)" Moc papuma X=BX-¢ CcHCTeMaHHHT euuMH Ba Seuﬂe&'
MdpaeHHHHI{I‘ k- axuuatupiny Oynacun, ¥ xodja
1

xi= Z d’ljx]' +‘ .Z;{-ld”xj—i‘ﬁl
i=

[=1

. i—1 n
AP = WD a4 gy
. j=1 . J==i+1
(=12 ..., n)
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Bynapnan :
i-—_:‘l ’ n
|, — xFD) < 2‘ oy | 1 — x}’”’”] + E fou 1%, — x|
=1 =141

xeanb uuxamd. By Tenrcusnuknapun Gapua i=1,2,...,n Jap
Oyivya HAMramus:

n i-1 n on ) ‘

|
2 %, — xfF)< Y E Jou 12— DI 3N oyl lx = x()]
=1 f==l =1 I=1 j=i41 i

XamAa Aurum 1apm6m{n ysrapTypcaK

n
21"‘1 — XU ZPC/”‘ x{frD| 2 Joeg -
=

i=j+1
+ Elx — x{#)| EIM (8.38)
j=1
Duiu
Z lovis] £o= 2|a.,\ G=1,9..., n——l)
d=={ 11 ie=1
Ba
n :‘
$a=0, ty— 3 |a] i
t=1, i+l . ¥
Je6 oaamus. Kypunu6 Typubauxu, '3
Sf+tj=: z laijl p/ < 1. - ;

I=1, i4]
Byunan sca, sj<l Kequo yukanu. (8.38) TeHrcusnuk Ky#uaaru

E]x, — XD 2 §jlx; — x kD)4 Zt 1, — 4|

S j=1
&xu

n n
Z (L= s)lx; — 2D 4 [y — x(0)
; o

KYpHUHHIUTa 3ra 6ynaﬂu
Ouan ¢ p — ;< pl—spp —p "(1—s)) 6yJII‘aHJIHI‘Pl YuyH

2(1_3,)1x — iy 30— sl — < () 2(1_.

j=1
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‘KequG uHkaiu. Dyunan sca, /<1 Gyarammmra yuyH !

fim ¥ (1= s))fx;— x{9] =0
koo j=1

~Xocua 6Ynamu. [emak,
llmx<k>~xj U=4L2,...,n

k—+oo
xocus 6Ysu6, my OusiaH TeopeMa TYMHK MCGOT KMJIHHIHU.

JHIK MHCONT KYpamH3.

Mucon. 3efinen Merchu 6unan (8.24) cucTeMaHHHr eYyuMH 5 XOHAZ aHHKIHK-
fa TORMJCHH.

Euwnm. (824) cucremann (8.25) KYpUBHIIZE &3u6 onaMH3 Ba factaalbku
sxumaawnw 0 cudaruaa opanit UTepallusT METOAMAAruiex 0 = (0,6; 0,44;
0,95; 1; 1,6)’ ne6 onamus. By epla uTepauMsHUHI ¢dakaT OMP KaLaMHHU KeATH-
pamus:

4D = 06—0,1x" +03x<°> + 0,29 — 0,12 = 0,6 — 0,1.0,44 + 03X
%0,95 + 0,2- 1——-0 l- 16——0881
x1 = 0,44 4 0,04-x{) — 0,046 + 0,2¢{” +0,08x" = 0,44 + 0,04-0,881—
—004 095—I—O2 1+ 0,08 16—0771

2V = 0,95 + 0,1x{1 + 0,05 + 0,1.6{? — 0,15.4{" —095+01 0,881 4
4+ 0,050,771 40,1+ 1 — 0,15-0,16 — 0.987;
2D =1—0,1§" + 0,161 + 0547 = 1,817
21 = 1,64-0,05x{+ 0,161 4 0,06x§") + 0, 1§ = 1,948,

Keftunru skunnamvwnap 14- wageanna KeATHPHITaH.
By epha 6- TeopeManuur waptu JpuHau Ofaranadaru ydyH OAAMH HTepains-
ra HucGaran 3efifjen HTepauUfcH Te3POK AKHHIALIMOK.A.

14- scadsan

. xgk) xék’ ng) xzk; . x(sk)

0 0,6 0,44 0,95 i 1,6

1 0,881 0,771 0,937 1,817 1,948

2 0,973 0,961 0,985 1,974 1,992

3 0,995 0,995 0,999 1,996 1,999

4 0,9995 10,9991 0.9997 1,9995 1,9998

5 0,99992 0,99989 0,99997 1,96991 1,99997

6 0,999%9 0,99998 0,99999 1,99999 2,00000

9-§. TFPAJUMEHTJIAP (3HI' TE3 TYIIULI) METOLU

By MeToA XakHKuil cHUMMETpPHUK MmycOar aﬂnxnaﬂraﬁ Marpuuany,
YU3UKJN aareSpadk TeHT/1aManap

Ax—=b (9.1

CHCTEMACHHU €4HI YYyH MYJIKAJJIaHraH.
139
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I'paluenT/iap, METOAMHY OadH KHJHILJAH aBBaj (YHKLHOHAJN Ipalie
€HTH TYUIYHYaCHra KMCKaya TYyXTanub YTaMus.

dapas KuIalHK,  f(X) A YA4OBIH X = (X;, X3 ..., X,) Bek-
TOPHHHT OHMPOP "QyHKUHOHATM OFINO, ¥V = (Y;, Ya» « -+ ¥,) Vy3YH-
Jury 6upra TeHr 6§/nraﬂ BEKTOp 6yJICI/IH

OyHKUMAHMAT JeHIl €KH KAMaHHIL Te3THIHHM YHUHT XOCHJacH Xa=
pakrepiaranuiiex, f Yy HKLLHOHAIHHHT X ,apryMenTH* y HyHaiHmm
Gyiinua ysraprasiia, YHUHI §3rapHIl TESTHTHHH (yHKIH OHAJIHMHT X 0=
CHJIacH aHMKJaiIH. f géymmuona/muua x wyxmada y Unasuu
Oyauna xocuasacu 1e6 ymdy

o) g fatao)—f) _d — -
5y m . = /(X + a3)l—o

ubonara afituiaain. By Tabpudrax

— f(/C'-}—QY) ( 0‘)’1, x2—]_ay29 v ey xr;+ayn)

OYarasyura yuyH

ifx) d '
% = _f(xl + ayl’ xz‘l‘a)"u e oy xn+ayﬂ)la=0 =
i} i} 0 ——
f(x)y + f(x) 2_1__ + f(X) yn_ (Z y) (9.2}
By epna .
0f(x)

= (zi) oy e o0y zﬁ),‘i 0xt

;BexTop F(X) gyuryuonasnune epaduenmu nefinnanu. (9.2) Tenr-
aukga |[y|| =1 6§arammrn yuys

9f(x) —N—
% = |jzl cos (z, y)

xeqnb yHKanu, OyHIAH 3ca
— & < <.

Illy Onnan Gupra arap Y HMHC  HYHAMHIH rpajuenT #yHaIMMLIR
of) = - . ;
OuJlaH yCTMa-yCcT Tyllca, —(‘)T—'—:”z” Ba y HUHI HYHATHIIH TPafueH?
' y

#ypaminura Kapama-kapiua 6yaca, —:(l~— l'zl. Wlynpaéi xumod,
Tpajiuent Ay HATHII M 6}”/1“4J1a6 (%) dyHKUUOHAT kaTTa Te3MMK GCuJaH
yeap skan Ba rpaiuenT HAyHanuuura Teckapu GyaraH HAyHa U 6y-
iyua y KaTTa TesjuK GH/aH Kamasp SKaH.

DHAM rpalHeHTap MeToZura yramus.

Ipapventaap meroauaa (9.1) cucremany €yHIl y4yH

J(x) = (A%, Z)—2(b, %) (9:3)
140
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dynkuronan Kapanaau. By dynkumowan X, X,, ..., X, Mapra Huc-
GaTan MKKMHUM TapTHOMM KYNXamiup. x* opxam (9.1) CHCTEMAHUHT
euuMHHH, SBHH X* — A—15 Hu Gelrmiaivus.
A MaTpuina CHMMETPHK Ba MycOAaT aHMJaHrag OYVJCaHAurd YUYYH
f(x) — f(x*) = (A%, x)—2(b, X) — (Ax*, X*) - 2(b, x*) =
= (AX, x) —2(Ax¥, x) — (Ax¥, *)—{—Q(Ax* x)—(Ax x)—
— (AX*, X)— (Ax*, X) + (AX*, %) = (AR —X*), x —x*) >
Uly Guman Gupra cyurru upofafa X = X* Gy/ranfarusa, TeHIJIHK
vmopack ypurid 6yiaau. Ilynpaéi xum6, (9.1) cucTemadu eunm

macanact (9.3) GyHKUMOHAMHY MHHHMYMra afiTauTapairad X* BeKTop:
HY TONHIUra KeATHpuIaad. DynJa#l BeKTOPHH Tomuml yuyH KyHujaaru-
Ya UOI KYpamu3.

dapas xumaimk, x(0 uxTHEPHA NAcTIA0KH SKUHIAWIMII BEKTOPH
Gyacun. (9.3) QYHKUMOHANHUHT IpajHeHTHHH XHCOOJABME3:

ofxy 4 - - d, e~ = & —= =
5 72/ 0o = = (A(x + ay) — 20, X 4-2y)mo =

d —_ — - = - — — =
==[*(Ay, y) —20(b — Ax, y) + [(X)]emo = —2(0 — A%, y) =
=2(Ax —b, ).
Bynu (9.2) Gunan cmmmmpHG, J(x) uuHr rpanueHTH 2(12136-——-—5) ra

TeHr 3KaHJIUMIHHY Kypamus. Kelunru Tekimupuiniapia daxar rpafHeHT-
HUHT AYHAJMIIMIMHA KePak OYJraH/Mrd ydqyH rpajMeHtT ypHHra Myc-

far KynafiTyByn 2 Hu TauuIag, AX — b BekTOpHH Kapaimu3. X(0 HYK-

Taja fyHaMMIIM rpajiedtT AyHaIMuara TecKapd OYaraH BeKTOPHH oy
opKanu CerunaimMus:

rO=F— Ax, (9.4)

By Bektop (9.1) cucmenmanune xamoAux sexmopu JeHMNanM.

o BEKTOPHMHT HYHaIHIKAa S(x) (pVHK UHOHAIHHHT X HyKTajars

KaMafiilll TeIUrH SHT KaTTa Gyaamd. X© mykralag Gommad r® iy -

Hanum GYHuya f(x(© 4+ «7©) MuHMMan KMEMATHra 3pHIICYHra Kajap
XapakaTHH JaBOM 3TTHpaMH3. Dy HyKTaunu

d . - - - — - -
TSRO 4 a7 0) =20 (AFO), F0) — 2(f — AX®, r()=0
TeHIJIaMaJaH TONaMH3:
COREON
= O, 40
A Martpuna MmycGar anuKsaanran Gyurammurd caGabmm Gapua ri®s%

%0 yuyn (r, Ar®)>0. Arap r® =0 6¥aca, y xoata (9.4) lau
Kypamusky, x© (9.1) cHcTeMauuHr eduHMHHH Oepalif Ba INy CHJIAH ¥Ka-

(9.5)

L
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paén tyxTa#inu. Arap r<°)#0 Gyaca, y xonla HaBOaTjard sIKHH/a-
1K cudaruia

X =X)L o 7(0) (9.6)
BEKTODHH OJIaMH3. _

CS'HrE_a ri ———b: Ax“_‘_ HH XHcoSgaBivus. KeBuuru sIKMHJAaInyi
BekTopu xV Hu j: (1) wstY) QYHKUHOHANHHAT MUHUMYMIa DPHIIHILE
WApTHAGH aHHKJ/IaAMH3:

1 1
o i 50 =50 a0
By :xapaéHuu zaBoMm STTHpUI, Ky#ujarunapra sra O6ynamus:
T = — Ax®), 9.7)
(F) 7Ry
U = (g7 R (9.8)

T = F) 1 o, R,

By meToaHMHr AKMHJIAMIIM Xakuaa KyHHAard TeopemanH ucGoraail-
MH3.
Teopema. Arap A mycOaT aHMKJIaHTaH CHMMETPHK MaTpuua Gy.i-

ca, Y X0aJa TpajHeHT MeTomd Guua kypumranw xO, xM ., x(®
KeTMa-KeT SIKHHJAIMiaap AX = ¢ CHCTEMAHHHT €4HMU X* ra reoMer-
PHX TpPOIPECcCHA TeSNHrujia AKHHJIAILaAH. AHMKpOrM, arap A maTpuua-
HMHT A; XOC COHJIApH O<cm<<ly <M TeHI CH3/IMKJIAPHH KaHOAT/iaH-~

THpca, y Xonda {x("} KeTMA-KeTMKHWHT X* eunMra SAKHHAIHIL TE3-
JMCH y4YHHUYH HOpMaja Ky#ularuua GaxosaHaid:
1 /M—m\2k _ -
<;(M +m > ([(x0) — f(x™)).
HcOoT. A MaTpHUAHHHT XOC COHJIADHHHM KYiHAaruua
Mzlk=...24,>0

Genrunaimus, OyJapra Moc Kesjaiurad OPTOHOPMAIAIUTHPHJTAH XOG

BEKTODJAPHH Uy, Uy, . .. , U, OpPKAIH OearunaiiMus. ¥ Xojka UXTU-
épuit :

flacter — ¥l

X = c,uh 4 cgﬁ(” + ...+ cn'i(”’
BEKTOP Y4YYH »
(A%, X)=c2h 2+ ... ),

TeHTJIMKKa 3ra 6ysamu3. Bynnan sca

Axex)y=n, (i 4 . e <(Ax, x)<M(EE24 ...+
| -+ 0,?)=7~1(x", 55)
142 |
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TEHICH3/IMKJIap KeqnG uukaln. Jemaxk, A MaTpHua mycOarT aHHKJaH-
ran Oy rawyrd yu4yH luyniai ysrapmac m >0 Ba M > 0 comnap
TONH/IA/IUKH,

m(x, X)<(Ax, X) < M(x, X)
TEHICH3/IHKIAp Gaxapu/iaju.

Yméy f(xD) — f(x'9) afinpmann "Kapaiinux. (9.3) Ba (9.6)—(9.9)
¢dopMynanapra Kypa, Mypakka® Oyamarag xXucoOJjauliapiaH KehHuH
Ky#udarnaapra sra Oymamus:

O, HO)2

f(;?(l))_..f()}’w))zag(r“(o>’ A7<0))—e2oco(~r<0) o) =— T (9.9)

A — cummeTpiK MaTpuua, Ax* =b Ba 70 = A(x* — x©) Gyaran-
JMTH YUYH

FEO) — f(7*) = (X0 — x*),  AXO —x*) = (A~1rO, r),
Hemak, (9.9) ra xypa

f(;(())) — fx%) . (;(0), A‘;(O))(A-l o ;(0))
FEM—7GD) ¢ ©, 7O '

Quau r'Y uu A MaTPUUAHHHT XOC BEKTOp/apu OFfMvya €nMu3:

n
r0) — 2 a; i .
l=al

Y Bakrtnha,

n n
A;-(O) = 2}\4‘ a; l:(-,z N A—’lF(O) = Z ?»t—laz [£2]

{==0 =1
8a
.- n
(Ar®, 7o) = Y aih , (A=, 7o) = Yant
=1 =1
Jemaxk,
- 2 - 2 1
a‘h as\y
GO — g B M S
O r ey n 2
) —f (1) (kzxa’%)
Ky#uparuua
a2 <
d[ = — (dl >0; zd l=1):
ai =1 .
k=1
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Gesruiallid KHPHTHO,
) =) < &
FOEO — ) T % di by ;1 dikj (9.10}

TCHIJIMKHY XOCHJ  KHJAMH3.
Ky#uparunn  ucboriafinuk:  arap O0<m<<h <M (i=1, n}
) n

6yaca, y Xonaa uxTuépuii xakuxuit di >0 (i=1, n), Z d; =1
il
COHNAD YUYH

émmidk VeV 911y

TenrcusiuK Ypummaup. Bymn wmcSormam  yuyn A, Yprura § =
A
L. COHJAPHM ONaMHM3, Y BaKTAA

= mi
m M
]/M‘<§i< pog

n n n n
Ed; M Zdj)\i—l =2d1 & zdjgi—l

Tenruk Ypunau G6ysaiu. Oxupru ndojara WKKu cOH Ypra reomeTpum
YHUHT ¥pra apHpMETHHIaH OPTMAC/UIH XaKHJAArH TEOPEMAHH KYjuiafi-
MU3:

60,

n n n 2
day 2 dE< :‘;{Z‘ d (& + a,—l)] (9.12)
i=1 =1 =1 .
Yuby
o) =t+

¢yukuusn § >0 6yaranga (0, 1) opannKa KamaiinG, (1, o) opanuk-
Aa Ycalu Ba_YBUBMHT SHM KHYHK KHAMATHHH §==1 wuykrana }\86}/.7?

M
KHaa1y; ll/%’ ]/—;J opanukla 3ca E= ‘/ 77 B4 = ﬁﬂyx»
Tanapfa YSHHUHT 3HI KaTTa KUAMATHHY KaOyJs Kunanw, 6y KuhimMar

]/T—;—FV—M;Z (9.13}

ra Teuraup. (9.12) udonana xap Gup & + &' mu ymumr sHr Karra
xuiiMata (9.13) OunaH ajnmamrupamus, y xosga

S o<t (Vi VE) Za ) (Vi VE),
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my Gmaan (9.11) ucSoraanmu. (9.11) wHu (9.10) ra kyunat,
SO — £Ge) L( m M)L 1
G ) S VotV = .
HE Xccud Kunamus, 6y epla 0 <q << 1. Bymnnam sca f(x(®) — f(x*)=
=¢ Jeb6 Gearwaaé oaud, KyHuparura sra 0yJiamus:
FEW) — f(x%) < (1 = A x0) — f(xH)] = (1 — g)e.
Ilynpmait kuub, uxtuipuit £ yuyH
S — J(e¥) < (1= g)fe
HH XOCHJ KHJIaMM3. DHIM 3c-<j_> HHHT x* Ta_MHTHJIHUI Te3JHTHHH YUHH~
uy popmada Gaxogablinuk, (Ax, x) > m(x, X) OyArawJurd yuyu
[0 — F* I — (R0 %, X0 — %) < - (AFO — 5, FO—x¥),
Papangu
(Axit) — B, x0) — X*) = f(x() — f(x¥).
Oxupru MKkY uhoJafAH

[0 — 2 < o L) — )] < (= 0 = ()

1lly Gunan Teopema ucOoT GYaau.
Mucoa ¥Ywby cucTemanu

56+ 2%+ x5+ X, =7,
2x; + 6xy + x5 + x4 = 11,
Xy -+ Xg 4 8x3+ 2x; = 23,
X+ Xy 4 2x3 + dxy =17
rpajdeHTNap MeToau GunaH eyailnKk.
Euwnm. Wrepaunou metoasa xato ¥3-¥aupan TyzaTunaguran OyiaraHaurus
yuyH, AacTralkH KajaMmjaru XucoGnamiaplil KaTTa aHHKJAHKAAa OaHG Oopwuil mapt

smac. JlacTaaGgru sKuMHIAIUII cudaTHia %0 = (1, 1, 1, 1)’ BexkTOpHH oONAMH3,
Yy xodana

7O =7 — Ax0= (9, 10, 12, 8)’, Ar'0 = (12, 22, 115, 57)’,

O, A0 907
Gy = ol - T 01T

*1) = (0,767; 1,117, 2,282; 2,049)".
Has6argarn Kagamaapau (9.5) — (9.7) dopmynanap &praMuia JaBOM STTHPaMH3:

£ = (0,008; 0,767; 2,006; 2,575)’,

X3 = (0,105; 0,974; 2,124; 2,794y,
%) = (0,023; 0,980; 1,985; 2,898),

£ = (0,028; 1,005; 2,027; 2,955)’,

x® = (0.007; 0,994; 2,002; 2,970)",

7Y = (0,00786; 1,00133; 2,00838; 2,98671),
xB) = (0,002131; 0,998390; 2,000618; 2,990963)".
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Anug eunm x* = (0, 1, 2, 3)" 6usanH Taxpubuit eunm opacugard dapx xYﬁu}xam-
Ha sKaH

[ — Pl =/ GO _3x, x® _ ey —
= V/{0.002131)7 + (0.001910)* + (0,000618)% + (0,009037)? < 0,0095.

10-§. K&'UIMA TPANUEHTJIAP METOXH
By meroisunr xem acocuii  FoscH I'pajdeHT]ap MeTOmH- KaOu

Ff(x) = (Ax, x) —2(b, x) ) (10.1)

1PYHKUHOHAMHY MUHHMaANaITUPHILAAH uCopaTaup. Xyald yTrag napa-
rpadraru xaCu, 6y epaa xaM f(X) ra MHHMUMYMHU TabMUHIOBUH BEK-
TOp X* CHUMMETPHK Ba MycOaT anuk/aaurag A matpuuaiy Ax = & cHc-
‘TeMaHaHT euydmu Oynaiyu. By MeTol ¥3ufa aHUK Ba WUTePAlHOH METOA-
JI2PHEHP VKOOMH  XYCYCHATJAPHHM MyzKaccamaamTuprag. DBy Merol
HUTePaLyOH MeTOA cubaThia Xap AOHM SKMHJAIAAM BAa ¥3 XaTOCHHU
§3u Tysatud Gopaau. MIKKumuM TOMOMAAH OMpop JAdcT/abKu  sKUHAA-
AMUl TAHJAaHTaHJlaH Kefud, 72-Kajamja (YHAaH YTmaclad) HTepalus
JKapadHU ySUIUD, aHHK €UMMHU fePald. ,

K¥mma rpalveHT/ap METONMHM HOMb 3JeMedTqaapd Kyn 6yaran
“TeHrJama/nap CHCTEMACHHH euHIlAa KYJ/ulam MabKYyJaaup, CHCTeMaHH 0y
MeTol CHJaH eyraHia MaTpHia saeMeHT/aapy akaT BeKTOpra Ky naii-
TUPAWArHHA KarHawaad, DXM napla sca mMaTPHUAHH BEKTOPra Ky--
NaATUPMINHK NIYHIa# TAlIKWA STHW MYMKHHKH, apUpMeTdK amasnapla
HOMAAH (hapKad 3/eMedT/iap KaTHAaUICHH,

"pallueHTaap MeToAMAAruAeK OHPOP AaCTIACKH SKMHIAIIHUI BEKTO-
pu X = (x{0, X0, . L . x0) uu Tannab oand, HaBOLTAArH SKHH-
JlALK BEKTOPUHU ‘ '

XD = X0 g 10 (10.2)
«popmysa éplaMiia Xock KHAaMu3, Gy epla
O = (rO, O, L ) =F — AXO), (10.3)
7O 70

0T a0, 7oy

HasGaTlaru aKunfamMmbg Kyduaardua tomamis. x(©  ayxgralian
{n — 1) yadosau

| (Ar®), x — x(0) =0 (10.4)
Ti—1 TUNEPTEKHC/HK §TKA3dMM3 Ba SAHIMIZH XOCHI GYaraH Xaro-
Jkad rtl) opkanu 6enrdnafiMus:

rMe=h — AXD) — r(0) — g AT, (10.5)

rt1) pextop f(x) = f(x(V) cuptHuHr X1 HyKTacHAarH HOPMan G -
#inya BYHanTupuIral (4yHRY f{X) HHHT OHDOp HYKTaAiru 9HC TE€3
Yorapum fyHaauMmIy My AyKTajaH yTKasuwaraH gHopMasa #yHaauiun 64-
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JlaH ycTMa-ycT Tylalu), T Bextop sca my HYKTalaH YTajuram
YPHHMA TeKHCIHKKa napamtenmp. Llyruar yuys xam £ pa r(0) nap
y3apo opTorOHaJIlIHp _ _ 4

(r“”, ri))=0.  (10.6)

T—1 THMEPTEKHCIHK x* = A~1b uygTagan yram, Uy HKH
(AFO, AT —xM) =(r®, b — AXW) = (7, Flb) —0,
Jlemax, (10.1) cucTeMaHHHT €YHMH x Hyl{TaﬂaH yryBun T,y

rurnepreKHCIHKAa eTap sKaH. Jlekun x(D HyKTalal X* ra Kequu yuyw
T TEKHCJMKJAA KaicH HyHaqum OYfnuya xapakaT KHIMUIHM —Ouimafi-
mu3. By HyHa/MIHH aHMKJall yuyH Ousfa eTapid MabJayMoT HYK..

UlyHuHr yuyH Xam Th—1 Ja €ryBum Cmpop P M BEKTOPHH  aHHKJIal
o6, ¥ HyKTajaH Wy #yHamw G6¥itmua f(xD -+ aph) MHHHMY M-
ra spumrynra xafap xapakar kulamus. Mxruipnii B yuyn PO - 8oy
BEKTOp f(x) /(x(”) CHPTHHHT x HyKTacula yTKaspmraH Gupop
HOpPMaJl_TEKHCJHKKA Napainesgup. Oniu B HH WyHIAH Tan/JIafMH3KH,
r(l)—{—prw) BekTOp Tr—1 TeKHCIHKAA €TcHH, abHu Ar(® ra oproropan
Oy cHiL:
(F0 - Bor®, Ar0) = (F0, Ar®) 4 B,(r®, A7) —=0. (10.7)
Dynnan sca )
O EON :
BO=— (—"(0), A;(o)) ) (108)

1lyunail xumd, p ekTop cudathna T',—1 THNEPTEKHCIHKAA ETYBUH
r(1) L. 8 r(®) BEeKTOPHH OJUIIMMH3 MYMKHH:

. P =) |- B 7O, (10.9)
Kedma 7 S 4 ap)) = 0 Tenr/mKIAH
D, pt)
=) (10.10)

HU XOCW/J KHJamiu3. X* eupMra MKKMHUYH SKUHJAUIN cudaTuna X2 =
= x() 1 a,p1) BekTOpHH OJaMH3. XaTo/HK BeKTOPH

r®=p— Ax? =) — g, ApD) (10.11y
x(® mygrala f x) = f(x(2>) cuprra yTKasuarad Hopmaa OYiuua #yua-

suwra sra. Sy ~2 pexkropuusr r© pa D ra OPTOTOHALIHTHHK.
KypcaTamus. XakukataH xam, (10.6) — (10.11) ra k¥ypa

(F<2), F(0>)=(F(1>_QA;;(1), ;(o))=_a1(Al_;(1), 7)) =
= —a, (PV, Ar®) = — a,(r{h) 4 B 7O, Ar(®) =0
(r®, 1) = (rt) — o, Ap), p(h —B 10y — (rD, p(D) —
— (A, P =0,
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A2 HyKTalaH yTyBun
(Ar0, x — x0) =0, (Ap®), X — X(9) =0
{n —2) YmyoBan PHHepTeKHCJIHKHH Tnh—es opxamu  GenrunafimMus.
y p

x* HykTa Tp—2 Ja €Tald, YyHKH X* € Tp_1 OYAraHura yuyH AT,

. y yay
X* —x1)) =0 6y1u0, UKKMHYH TOMOHJaH

(Ap), x* — x2) = (pD, A. A5 — Ax®) = (p), b — Ax?) =

—_ (;m + Bor_“)), r) =0,

Xosup sina X® tonmnaéTray NafiTiarM xoJarTra Keaud KoLK, SbHHM
Omsra x(?) sxuuiammm Ba x(2) xamga x* sjapiad ytyBum T,_o runep-
TeKMCJHK MabayM. IHIyHUHr yuyn Xam 6u3 XyJAM aBBairuleK Hil
ryramus. Mxtudpuit § yuyn r® -+ 8pt) Bekrop T,—1 ra napauien,
YYHKH
(rO+Bp0, AFO) = (70, ATO) B, AFO) = (112, A7) —
R -
= (r», - (FO —F)=0

Sum B BH wmynfail taHnafivusky, r( - 8pt) pektop Th_p ra mnapan-
Jen Oyacud, abud 6y BekropHHHr Ap() Bekropra oproroxan 6yaui-
JIUTHHH Tajiad KHJIaMH3:

(7 4 B0, Ap) = (7@, ApD) - B, (p), Ap) =0,
Byngan sca
F®, Apy
@M, apy
S %2 myKTagan r<2>—]—B P BEKTOp HYHATMIIM TOMOH f(X(® 4

-}—opm) MHHHMYMla SPHIUTYHTA Kajap xapakaT KuiaMu3. MHHHMYM
1uapTHAaH

B, = — (10.12)

2, 7
&, A7)
HH TONAMH3. X¥ €YHMHUHT VYUHYA SKHHIaIMLY cudaTiia X3 = x5
++a,p® un onamus. |aBGaTiar:m XaTOJMK BeKTOPH
T = — Ax® =@ qup(Q)
.Man ubopar. By xapaénum masom STTHPHO KyAnJary DPeKYpPPeHT My-

HocaGatiap éplamuma {X(®}, {r®} {p®} Bekropiap Ba {a.}, {3}
-COHJIAP KeTMa- KeTJMIHHH aHHKJ/aHMHU3:

- O G
‘ PO =0 = — AXO) o — )
R, )

XD = D g, 50 PO — f AxD =B g, Apa (10.13)

(r+4D), mph)

L DTl p(RtY) — (k4] 3 plk
GO, ), y PUETD == k¥ 8, plB),

l@k=—
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By BekTopiap yuys Ky#Hujara syHocabatyap ¥ PUHIHIAHD:
(70, pUi) =0, arap i>>j 6yca, (10.14)
(r9, Ty =0, arap =~/ 6yica. (10.15)

Xaxukarag XaM, p) BEKTODJApHHHT XOCHI KWIMHHIATA Kypa I =&/
6yaranja
(', AE(J‘)):(A;)U), ) =0,

Bynjan tamkapu ‘

(ro, Py = [r=D — o, Apt-D), Py = (ri=n), Py —

- ai—l(A;’(l—l)7 ;(i))-

Arap I=j-1 6Ynca, y Xonga @, HHHT Tabpudura Kypa oxupri
TEHIJIHK HOJI'a TEHT; arap i>__j+1 6yca, y_xonlla_(Ap(i-l), pti)=0 Ba
ucGornanragra kypa: (r9), p) = (r1, pt), r) puar unpeKkcusu
KeTMa-KeT KamalTupuO, Oup neya KalaMian CYHI (%; HHHT Tabpu(ura
Kypa) (r(H’lv), p(i)) = (r(f)’ p(]')) —_ g,j(Ap(I)’ p(f)) =0 ckausp KYnajr-
Mara sra 6yJjamus.

ynpafi xum6, (10.14) ucbor 6yamu. (10.15) vy ncbotnam yuym
i>j Ne6 onamus (4yHKM [ Ba j MHAEKC]AD TEHT XYKYKJHAMD).

¥ xosda .

(r®, 70y = (rt, ph — B ;1 pli—1) =
— (F(i) E(.’.)) . B/ . (F([) -p(f—l)) =0
? - ) .

n YJI4oBAM BeKTOprap asccria ¥3apo OpTOrOHaa BeKTOPJAPHUHI™
COHM 7 TaJaH olwMmacuru cacaGnn Gupop £ < n Kazemja FR
— Ax"™ =0 ra sra 6yaamus, atHu x“”(lO.l) CHCTEMAHHUHT eYUMU:
6y nanu,

KyummMa rpaiueHtniap MeTOMu XaM O0ab3d KaMyHJHK/IADAAH XOJH
sMac. By Merojjaru OproroHasIalITHPHIN KapalHd SIXJMTJEL XaTo-
cura HHcOaTaH HOTYPFYH OYJIMIIM XaM MYyMKHH. (10.13) ¢opmysena
FED _p_Ax® = Vg, Ap*TV 1e6 onmmk. AMMO sixJmTial:
xucobura 6y epla TeHIJMK CaxapuivMacaura xam myMmxuH. Horypryn-
JIMKHH CYCaHTHpHIN Makcaluja, r BEKTOpHH 7 (F) = r(k“i’—-ozk_1><
X Ap* dopmysa 6yiuua xuco6aab, Y-y akai r_7 — Ax™
dopmysa Omian xaMm XucoOaab Oopull Ba HATHXKaJapHH COMHLITHPHO
TypuI Kepak. Arap 6y.aap Gup-Gupuian ¢apk xuaca, r P =p—Ax "
Je6 OJIUII JIO3UMIHP.

M ucon Kyhuaaru cucrema

Xyt 2xp Xy =—1,
2x1 4 Bxg 4 X3 = —2,

Xy bxg -+ xy =4,
X4 X3 8x, =2

x¥mMa rpagueHTIap METOJH OHJaH €YHICHH.
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E 4y um. Cucremaaunr

1 ) 0 1
2 5 1 0
0 1 5 1
1 0 1 8

MaTpHDACH CHMMETPHK Ba 6O MUHOpJAapH Myc6ar, WIYHHHT yuyH y Myc6ar

anukaanran xamaep. x (O cugaruna (1,0,0,0) pextcpun osammua. Bapra xucob-
Jamaapru (10.18) ¢cepmynarap épnamupa oaub Gopamus:

—1 1 2 0 1 1 —2
SO _FOo_|—2¢f_ 12 5 1 0 0 _|—4
P 4 ¢ 1 5 1 0|7 4
2 1 0 1 8 0 1y,
AptY = (—9 —20, 17, 10y,
%:M = 416+ 16+ 1 37 _ 4910007:
ST W Ap) 18T 80+ 6810 176 '

T = x O_ g 49O = (—0,107957; — 0,840208; 0,840908; 0,210227);
r =7 O g4 p® = (—0,107957; 0,204550; 0,426141; — 1,102270)";

PTG )~
PO =rM 4 PO = (—0,186337; 0.047780; 0,582501; — 1,063080)".

(7, 45 )

6,897490

176

= 0,039190,

Xucoframw JaBOMHHHHI HaTHXacH 15- xajrasja KeaTnpUJAraH.

www.ziyouz.com kutubxonasi

15- ancadsan
k 70 F () l 7 k) ’ PYLIIE B
10 ! —2 —2 —9
f 0 —4 —4 —20
: 0 . 1 1> | 0,210227 | 0,039190
0 1 1 10
I | 0,579546 [—0,107957 [ —0,186337|—1,153857
—0,840908 | 0,204540 | 0,047780| 0,449127
0,840908 |  0,426141 |  0,582901| 1,899205| 0, 146091
0,210227 | — 1,102270 | — 1,063080|—8, 108076 —1,683324
2 | 0,607103 | —0,118554 | —0,432221| 0,284914
—0,833843 |  0,027893 | — 0,052534|—2,085427|—0,187983] 0,011951
0,927116 |  0,018901 | — 0,562313] 0.192645 _
0,179136 | —0,967309 | 0,822203| 5183090
3 | 0,683354 | —0,064995 | — 0,071220/—0,128009
—0,823967 | — 0,026488 | — 0,037116|—1,028142|  1osrcs
1,108015 | — 0,740068 | — 0,752182/—3,781174 ©°
0,024576 |  0,007025 |  0,016851|—0,688591
4 | 0,67442
—0,831226
0,960914
4 0,027871
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Jemaxk, x; = 0,674426; Xy = —0,831226;
x5 = 0,960914; x, = 0,027871.

11- § MUHHMAJ ®APKJAP METOAH
By merox M. A. Kpacnocenuckuii Ba C. TI'. Kpeiin romonnnar
1952 #wina sipatwarad suu. ®apas xunaiink, A mycbar aHHKJaHra:
maTpuua 6¥au0, %% sca Ax = b cucTeMa eUMMHHMET AacT/IabKu SKHH~
JlaHIHLLlPI Gyacud. Onatparniex, r® opKanu Qapkaap BEKTODHHH, fBHME
— Ax'® uu Genrunaiimus. HaB6aT11am axuaammm X Hy rpajuenT-
.nap verotunaruaex X - aort” kypuHHmIIA U3SAiMU3 Ba o, TapameTp-
Hy wyHjak Tanab onaMM3KH, llr“’ll’ (r‘” r(”_) (bYHKLHOHAN MHHU~
Mymra aiinacut. By epra r'V =6 — Ax" =70 — AGD — XO)—.
7O — o ArY. llyipai xmmd, o, HE ymoy
@, ) = (r? —a, Ar'”, 70 — 0, Ar) =
= (;.'(0)’ "T(O)) _ 20,0(—]'(0), A":(O)) + a(Z)(AF(O), A"".(O)) =
~0 oy _ (7O, 702
= T GF®, 27
— - 70 T T2
T, A7) | o= |
uhONAHHHT MHHHMYMFA afilaHuul WAPTHAAH TONAMYS. By udona aca
o) (A7), )2
) ar®, aroy

Oynranaa dpuiuaji. ,ﬂeMaK, 6I/IpI/IHLlI/I KanaMmpa KyHun-

7O
{3MHMHT MuHMMAN KuimaTtH  (r, T ra o=

(47O FO)
=A7O, a7 )
narura sra 6yaluk:
- - = (0) 7(0)
=1 _ O © (AT @ Fo)
X=X e, o= U9 A7) *

Ukkynun gazamia sca
T = — ARV = 7O — A7,
_ (A7 D) —
P (AT, 47 (oY
Xyuw 1ysra yxmam k- xaﬂamﬂa ygyumlam lbopmynanapra ara 6y~

o =7€<1) —+ a,?m .

k (k) (k
navuz: r =06 — Ax L AFED
(A7 B 7B —py =
oy, == (———-———————————A ?(k)‘AF(k))’ = —l-akr

SIkuHAAIINI XaKuIa TpafHeHTNap METORMAArH KaCu KyHuaarw Teope-
Ma PUHJHAHD. _ B
Teopema. O XM X0 L kerma-ker sumnammmaap

Ax=10 cucTema eqHMHra FEOMETPHK NpOorpeccus Te3Murula sSKuHia-
1uaau.
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Mucoun Ymby cucrema ‘
: Sxy + 205 4- X3+ %, =7,
2x) + 6xg + x5 + Xy = 11,
X1+ Xy 4 83+ 2xy = 23,
X1 T+ Xo + 2x5 -+ 4x, =17
MHHUMaR dapxaap MeTOIM GHaaH eYHJACHH. _
Eunm. Hactnabku skuHiamu cudatuga *9 =0, 0, 0, 1)’ Bexropum
ONaMu3, ¥ X0ala

TP b A% = (—30,09,5), 470 = (1,879, 35),

(7@, 719)  ggg
O= AT A7 @) T 7y T
* M = (—0354136; 0; 1,062408; 1,590227)".
dllyura yxmam nas6atjard SKHHAAMUILTAPHH TONHIIUMH3 MYMKHH!

x ) = (0,008460: 0,767495; 2,005787; 2,574838)’,
x @) — (0,105047- 0,973666; 2,123706;  2,799272),
£ ™ —(0,023240° 0,979935; 1,986107; 2,898334),
% ) = (0,028442; 1,004896; 2,027116; 2,955150),’

%9 = (0,007439; 0,994176; 2,001959: 2,969578),’
*7 = (0,007863; 1,001331; 2,008379; 2,986709),’
*®) = (0,002131; 0,998390; 2,000618; 2,990963)’.

Anng eunm x* = (0, 1, 2, 3)* sKaHAMIHWra MINOHY XOCHA KWAMII KuilMH sMac.

MAUIKJIAP

1. Kyiinjaru tenriaManap cucTeMacH - IOKOpHzar# Gapua MeTojjap OHJaH
CYHJICHH: .

2,9112x, + 0,521 1.x, + 0,6756.; + 0,1214x, = — 0,9964,
0,521 1.x; -+ 4,0015., + 0,8161x5 + 0,7218x, = 0,8683,
0,6756%, 4 0,8161.x, + 5,5516x; + 0,4140x, = 2,8520,
0,1214x; -+ 0,7218x, + 0,4140.; + 6,7550x, = 6,5013,

2. Arap Gapua

ayy ayg A3
an Qg Qg
a3 Az Aplt, ...

agy 412I
a
Faul, ’021 Q|

JerepMUHanTrap HOJman dapkian 6Yaca, y xorfa Ax = b CHCTeMaHH eyHII yuyH
Taycc metopunu gyaaaw MYMKHHJIKTHHH Ky pPCaTHHT.
3. Kyumma rpaiveHnTnap MeTOxuAa MycOaT aHUKJaHraH cHMMeTpuk A MaTpHua

yuyn Gapua r O 7D P pexroprap Hosman {apkan 6§aca. y xoama
det A= (200 ,..0p.0)"

BKaNIMIUHA KVpCcaTHHr.
4. 7- § ma xupuTHArad BEKTOPJAp HOPMaCH KyHulard TEHICH3NHKJAaDHK

KaloaTnaHTHPHILIHIUHH KYpCaTHHI:
”}”1 < ”;”2 < ﬂ”}“p
Wl < Ixl < vl =l
1

o 2| Xl < x s < [ x M
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5. ®apa3 Kuaaiiauk, uxruépuit A Marpuna yuyn M (4) Ba N (A) xylinnarnua
aHUKJaHraH OYJICHH:
M(A)=n max [aij[, N@A)y =y tr A*A,

1<,/ <

Ky#unarunapun kypcaTuur:
1y M (A) Ba N (A) MaTpHUaHHHI HOpMacH;
2) By nopmanap BeKTODJADHHHL  J0OKOPHIA K¥pu6 ¥YTuiaran HOpMalapHHHHF
6Hpopracura 6yicynMatinu.
6. Kyiiugaru TeHrcusaukaapuu uc6oTiaHr:

n=t M(4) < llAl|k<M(A) (k=1,23),
*'1M(A)<N(A)< (4),
n_ fN(A)<I[AUs<N(A)

n’?N(A)’ <A <yaN@A) (=1, 9),

—2M < 1Al < A k=1, 9),
"-lnilhi'*nf\'hgﬁknu}x/;' I ¢ )

4- BOB. MATPHUAJAPHHUHI XOC COH BA XGC
BEKTOPJIAPUHH XHUCOBJIAII

1- § YMYMHIA MYJIOXA3AJIAP

By 6o61a MaTpunalapHHHT XOC COH Ba XOC BeKTOPJAPHHE XHCOO-
Jaw OuAaH WYFyJIaHaMus.

Arap Gupop HOMiaH (apKaM X BEKTOP YuyH
Ax=2Ax (1.1

TEHrVIHK Oaxkapuica, y xoJaa A coH A KBajpaT MaTpPHUAHUHT XOC
cOoHu ér¥ Xxapaxkmepucmux coxy Aeliniajun. By TeHrJMKHH KaHOAT-
JAHTHPAJUraH Xap Kaujafl HOMaH (apkau X BeKTOp A MaTpHiaHuHP
A X0c conuea moc Keaaduzaw Xoc seKmopu Aefimnamd. Kypunuo
TYpUGIHKH, arap X Xo¢ BEKTop 6%./ca, Y Xoaia a X (@ — UXTuépuit
COH) BEKTOD XaM XOC BeKTop OViaiu.

MaTpHLIaHHHT XOC COHH Ba XOCG BEKTODH XaKHAArH MabJjyMOTJap
MaTeMaTHKaja Ba YHHHI Colka coXanaplard TaTtCukJapulia XaM Keur
Kysnanunag, Oanuuru 6o6ga 6us GyHu

x=Bx-+c¢

UH3NKJIU aarebpaHK TeHIMIaMaJjap CHCTEMACHHH HTEDAalOH METOJR
6HJIaH eunIl MHUCOAUAA KypraH sAuK. By epia mrepaunoH mpoiecc-
HUHT SKUHJALINILY BA SIKUHJAIIUI TE3JUrH B MaTpUNAHHHT MOLYIH
Oyfinua 9Hr KaTTa XOC COHHHUHT MUKAOPUra GOFJIHK AU,

AcTpoHoMHS, MexaHHWKa, ()H3UKA, XUMHUAHHMHT KaTop MacaJjasa-
puxa afipuM MaTpHLasapDHHEr 6apya XOC COHJAPHHH Ba yJaapra
MOC KeJafiuraH XOoC BEKTODJIaDHHH Tomuuml Tanal xuauHanu. Byu-
naf MacaJa X0C COHAAPHUNZ TiAUK Myammocy nedunaum.

AfipuM Macasnanappa sca, MacanaH, SApo MacaJacHjia, MaTpH-
LaHUHD MOAyJH Oy#AnYa 9HI KaTTa €KH SHT KHUHK XOC COHHHH TO-
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il Tanab gKunuHanu. TeGpaHyBuM JKapaésjaplia s¢ca MaTpuua
XOC COHJIAPHHHHI MOAy/JapHu Oyfinua HKKHTA 9HI' KATTAaCHHH aHHK-
Jlalra 3apypusaT TyFuaain. MatpHuajapHHHr OuTTa €kH OHp HeuTa
X0C COH Ba XOC BEKTOPJAUHM TOMHII XOC COHAAPUHUNE Kucmuli
Myammocu nefinaany.

Bup xuncan (1.1) cHcTeManMHr HosAaH (GapKIM €UHMH MaBKY
6V yuyH

a“_)\ a12 PR (Zm )
Dm_wm_m— G nhe e @m0 (12)
Qpy Apg o oo o Ay~

wapT GzxKapuiniuM Kepak. By Tenrsama olatia A MaTpHUAHHHT acpHii
(Oy TepMuH acTpOHOMHAAAH KHPUG KoJjraH) &xu xapaxmepucmur
meneaamacy Achunapi. (1.2) TeHr;aMaHWHI yan TOMOHH ’

det (A= NE)=(— 1)1 (M —p, M= —p, =2 — . —p) (1.3)

n- lapaxkamd Kynxad 6yaub,- y A MaTPHUAHHHI XapaKTEPHCTHK
Kynxanu fefinsamu. Afipum xosaapia (1.3) xynxan ypuuia A maTpu-
LaHUHT X0C¢ K¥nxal. Red atalyBuu

p()\)=)\n-———pl ARl — P, =2 e —p” (1.4’)

Kynxal OujaH M KYpHAanH. Marpuuannsr X0c COHJIAPH YHHHT XOC
KYNXalMHUHT MJAAu3gapd Gyaadu. (1.4) kynxan n- Aapaxany Gy.-
Fam/Mrd YyuyH y # Ta WiAusra sra. A MaTPHMUAHHHT A; XOC COHHra
MOC Ke/aJiraH XOC BeKTOpJapHHH TOMHIN YUuyH

(A=) EF)x =0 (1.5)

OUp XHHCAW TeHrJamanap CHCTEMACHHHHI HOMAH (HapKJH €UHMHHH TO-
ndin Kepak. Llynpaii xwmb, xoc cOH Ba Xoc BEKTOpHapHH Tormm
Macanach yu Gockuufan n3opat: 1) P(}) uu xypuw, 2) P (A) =

TeHI/IaMalu euu®, Gapua A, ({ = I, #) Xoc conmapu# Tonum, 3) 6apqa
A, Japra MOC KearaH xoc BeKTOpJIapIIH (1 5) JlaH TONMUL. BV 6ocKuu-
.napHm{r Xap OHpY eTapiuua Mypakkad xHcoOJall Macasajapiiiad n6o-
pataup. Xakukatad xam, A (1.2) neTepmuHaHTHuHr Xap GHp catpu Ba
Xap CHp yCTysMAa KaTHalITaHJAMrH yuyH, OyHilall A€TEPMHHAHTHH A
HHHT Jiapaxastapura HucbaTaH €HH0 uHkui, sipHU (1.3) TeHrMKHE
XOCH/ KH/HI KaTTa KUAMHUMJMK TYFAupamd. AnreSpajiaH MabJyMKH,
ymylvmﬁ xomaa, P (h) HuHr Koaqxpnunemrfapuﬂn A wmarpHuaHuHT
(— 1)'™" wmmopa Gunad oMHraH i- TapTus.ad GOl MHHOpanapH p; HUHF
AUFHHAHCHTA TEHT:

Qjp aj; ap ay
p, = Za”, pg—-—Z!akj akk » Py = Z Qpj Qe Q| (1.6}
i<k i<k<t|Qpj Qpp Gy
Ba x0Kaso. Jlemak,
= (— 1)*~1 det A. (1.7).
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SIKKOM KYpuIll MyMKHHKH, A MaTpPHUAHUHT [- TapTHOJH AMaroHajg MH-

HOpa/a1apuHUHT conn C, ra Tenr. Jlemak, rn- TapTHC/IM MaTPHUAHH XOC
Kynxam P ()) uuar KospdHuueHTJapunH OGepocuTa XucobJjall Y4yH

Cl+Ci+ ... +Cl=

Ta Xap XuJ TapTROaM JeTe[MMHanT/IapHW XHcobjail Kepak. Etapimnua
KaTTa 7 yuyH Oy Meceaa KaTTa »HcoGJIIIApRH Tatad KuJaad.
Brer teopemacuian ¢ofinanzHuf, KyHnpard TenIVUKIApHH €3ULIH-

MH3 MYMKHUH:
btk =,

Mdg . k= (— 1) p,

By rteursmraapau (1.6) TeHraAHKAADHUHT 6HpuH'mcu Ba (1.7) Texrsauk
OujlaH CONMILTUPCAK,

)\1‘}‘}"2‘1“’---’{‘7‘—‘111”*‘“22—5‘ o, =1r 4,
Mhy oo, A det A :

Keanl auKaii.

Hiyupa#t xuaub, MaTpHUaHUHD 6apya XOC COHJAPUHHUHT HHFHH-
JICH YHHUHF U3M trra (umHrausda trace — u3 cysujgan) reuwr 6y.au0,
YJAApPHHUHT K}”/naﬁ'rmacu Iy MaTPHLIAHMHL JIeTEPMHHAHTHIA TeHT.
By epnan xycycuit xonaa Kyfunara keqn6 unkamd: A MaTpdLaHUBT
xeu Oyamaranga OHpopra XOC COHH HOJra TeHI OF/IHMIH YYyH
det A=0 6yauiun sapyp Ba Kudosiup.

Xoc contap MyaMMOCHHHHI HKKHHYH Ba Y4uHUH . OockHu/IapH,
ADBHU. IOKODH Aapaxkand anre0pauk TeHrJaMa/J4apHY eduil Ba Oup
KUHC/IH YH3UKJAM anareCpank TeHIJIamManap CHCTEMACHHHHI TPUBHAI
OysamaraH eudMHHM TOTHII €Tap/uMya KarTa A Jap yuyH KaHgaluk
Kyn MexHat tanal KHAHHIMHE 6u3 2 Ba 3- 606gapla Kyprad 9[uK.
XO3Upru BaKTAa XOC COH Ba XOC BEKTOPJAPHHM TONHIL METOANADH
UKKH Tpynnara OVANHAALA: QHUK EKU TUHFpU #eTodAap Ba UTepayion
MeroaIap. Bﬂpmmn rpynnara ‘kupajurag Mmeropnap OyiHua mat-
PUULAHHHT XOC Kynxanw TOnMAAAd (ABHH Py, P, ... , Pa KO2Q(DH-
LUEHTJAap XI/ICO@JIHHH}II/I), KeHUH YHHET MJAAH3JapHHA Tomub Xoc
COHJIAPHHA XOCHJ KHJHHAZH Ba HHUXOAT, XOC COHJapran Qofinana-
HUO XOC BEKTOpJap Kypuaaad. By MeTOMNaPHHHD aHUK MEeToMiap
refinaumura cab6ad myugan ubopaTkd, arap MaTDHHA 3Je€MeHT/a-
pu apug Gepuaran 6y.aca Ba xucofaamaap audy oaud Oopuaca,
HaTHKAZa XADAKTEPUCTHK Kynxald Ko>(QQUUUEeHTIapHHUHT KHH-
MaTAapU XaM adWK TOMHJIAAH BA XOC BEKTOPJAPHHHT KOMIMIONICHT-
Jlapu XOC COHJIaD OpKaJH aHuK QopMynanap 6uaad HdoLaanay.
AHuK Meroanap, ogaTia, XOC COHJAApPHHHT TYJAHK MYyaMMOCHH
eynl yuyH KYJAJaHUAdAH.

Hrepaunon wmeroanapia XapakTeDUCTHK COHJIAD XapaKTepuc-
THK Kyuxaj Koa(phHUueHTIApHHY anHgdamacrau Typud, Oepocura
xucobGnaananu. By sca xucobsam macajacHi# Xyha COANAJNALLTH-
pagy: OKROpH Aapa)ann aarefpauy TEHr1aMaJapHy eduiliaH 0304
wuaapa. Mrepaunon Merojdnapia XoC COHjaaphu xucofaall Ouaal
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Cup BakT/la XoC BEKTOPJAp XaM TONmHJaiu. By MeromnapHuHr cxe-
MacH MTEpAaUMOH Xapakrepra sra. by MeToAjapiaa XOC COH Ba XOC
BEKTOPJ/1ap COHJIH Ba BEKTOpJap KeTMa-KeTJHTHMHUHI' JIHMHTH cuda-
THJa TOIMJAIU.

Onataa, uTepauuoH MeTOA1ap XOC COHJAPHMHI' KHCMHH MyaM-
MOCHHH €UHILl y4yH, ABHH MaTpHLaJapHUHI OHTTa €KW GuUp HeuTa
XOC COHJIapH Ba yJapra MOC KeJaJuraH XOC BEKTOpJapHH TOMMIE
YUYH KyJJaBHJdajid. XO3HPIH BaKTAA TYJHK MyaMMo alpum XoJa-
Jlapia, Maxcyc HTepalHOH MeroAsap OuJaaH xaM euyujaid. JIeKuH
6y mMeromsap Kyn MexHaT Taqnab Kujaalu.

Uusukan aarefpank TeHMJaManap CHCTEMAacHHH euHIll Kajau-
MHil Tapuxra sra. Xuaanap VI acppaH Gownab uyusugjM aJgre6-
pauK TeHrJiamaJap CcHCTeMacHHHM eya Oolusaraniap. Jlekun Jie-
Bepbe (1840 i) Ba SIkoOu (1846 #1.) Meroanapunu xucobra osaMa-
ranja, Xoc COH Ba XOC BEKTOPJIADHHM TOMNHII METOJJIapH acpHUMH3-
HUHT §TTH3MHYM Huagaapujian 6ownab spaTH/TaH.

2-§. A. H. KPHJIOB METOJH

Akagemux A. H. Kpunos 1931 #iunga xoc coHsap MyaMMOCHHH
SUHIIHUHT KyJaafl MeTOAMHH sipaTxd. Y ¥3 METOAMHUHT FOJCHHH
TYWIYHTHPHIL YYyH Oepuaran Matpuua Ounaan Ooraug Gyuaran op-
nuf auddepennnan TeHraaMalJap CHCTEMAaCHHH KHPHUTAAH BA YHUHE
ycTHAA aJMallTHpHIE oiaub Gopaau. By anmaumTHpuuliapHUHT aj-
rebpauk MoxusiTuHH anukjaawm O6unan H. H. Jlysun, KU. H. Xnaa-
posckull, ©. P. Fantmaxep, 1. K. ®ajgneesnap IwyryJaaaduiiran.
bus 6y epna A. H. KpuioB MeToAMHHHI MaHa iy aJjreGpank HH-
TEPIPETALUCHHH KYpHO YHKaAMHU3.

MatpuuasapHuHr MuUHHMaa Kynxajaaapu. ABBas UM3HKJIH aj-
reépasan afipum Tabpu¢ Ba TeopemaJapHH Keartupamus. Arap A
KBaZpaT MarpHla yuyH

JA)=a A"+ a, A"+ L Fap At a, E=0
TEHIVIMK YpuHau Oyaca, y Xxoana
fO) =@ a =t L ta,

kynxan A matpuua yuyH HOAea aiAQHTUpys4u Kynxad pefinialf.
Gagar Keardpusearn, sbHH 60l Ko3(h@HIHEHTH Oupra TeHr 6y.-
ral gynxannapuu kapaiimuad. Dynzaid xynxagiapuumHr Tymiaams
6y smac, amunbron-Kenn rteopemacura kypa A MaTpHUAHHHT
Xoc Kynxaam P (A) yHHHT HoJra aHJAaHTHPYBYH KyNXaZuiHp:
P(A)=0. Hewak, n-raptubau uxtuépuil KBajJpaT MaTpula YuyH
n-papazxaJjH HoJra alJasTHPYBYM KYNIXaa MaBxKyd. bDympaft kym-
Xan srona smac, uyHxu arap P(A) A maTpuua yuyH Hoara afisiaH-
THPYBUH Kynxan 6Yaca, y xonxa P (A) ra 6yaunaguran xap xaupait
folwika Kynxaj xaM HoJsara alfaHTHpyBuUM kKynxan Oynaanud. A mar-
pULlAHK HoOJra ailIaHTHPYBUM KYIXaAJap OpacHAa 3HI KHYHK
fapaxara sra Gyaran sroHa ¢(A) Kymxan Maexyd. Dy kynxan
A MATpuyaHuHZ MUHUMAA Kynxadu nefunanu. Xap Kanja# HoJra
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aflJlaHTHPYBUM KYOxajd, Wy KymJaagaH A MaTpUUAHHHT XOC Kynxa-
An P{)\) xam MuHHMan kynxaara O6yauHaau. Munuman kynxan-
HUHT HJOH3J1apd XOC KynxajiHuHr Gapua Oup-Oupupan Qapx/u Hi-
JAdsjapuiaH nbopatiup.

dna Kyhuaard TyulyH4aHd xupuramus. Papas KuIafjHK, ¢ 6u-
pop BekTOop GYJcHH. Mabaymku, n §i4oBad (asoja n TaaaH OpTUXK
YH3HKJIH SDKJIM BEKTOp Oyiumu MyMuH sMmac. LysauHr yuyn
c,Ac,Ac, ..., Arc 2.1
BEKTOpJ1ap OpacHfa YM3HKJ/H OOFNAHHIN MaBXKyNIup. XaTTOKH, HXTHE-
puii ¢ BEKTOP YuYyH XaM
¢(A) e =0 (2.2)
UuSHKJM OOFJaHMm MaBXKyH. [lemak, A Matpuuanusr ¢ ()) MuHHMAI
KYTNXaMHUHT JapaxacH n JaH Kuauk 6y.jca, (2.1) cucreMaga uHsHK/M
3DKJIH BEKTODJAPHUHT COHH 72 JaH KHUMKAUP. Depuiran ¢ BeKTop yuyH
¢ (A)ec=0 (2.3)
TeHIVIMKHH KaHcatyianTupajurad ¢ (X) Kynxaanap opacufa Goml Kosd-
turivenTn Gupra TeHr OYJraH SsHI KHUHK Jlapakand siroHa cpcm Ky -
xal MaBXKYyJIKM, VHHUHT Y4YVH
9z (M) c=0
TeurJuk YpuHau Gynagu. Dywpall Kynxai ¢ 8exmopriHz MUHUMAA
xynxadu JNedunafu Ba y (2.3) TeHIUMKHH KaHOATJAHTHPYBUM § (A)
KynxafuuHr OyayBuncu Oyaafu. Xycycuil Xx0ula, HUXTHEPHH ¢ BEKTOD-
HUHT MHHWMan Kynxaia ¢ (1) A Marpuiia MUHEMaJ K¥nxand ¢ (A) HHHT
GyayBuncu 6yaama. Arap (2.1) cuctemana ¢, Ac,Ac, ... An=ic

BEKTOpJIAp UH3HK/M 3PKIM 6Fau6, A™¢ yjapra uusukjd GOFJHK O3
ca,

Amc=gq,c+q,Ac+ ... +q A" e,
y XoJaja
A — g Nl — gy =t — L — G h—q,=0

Kynxax A MaTpHLAHMHT MHHHMan Kynxalu ¢ (M) ra €ku yHuar 6¥-
JYBUHCH - () ra TeHr.
Munuman Kynxaaud Ttonmml., 2nmu A, H. Kpunos Metoannu

kypub unxamus. Mxtuépuii mHonman ¢apkim c? = (Cyy. Cog. +++ 1605)

BEKTOpHU 040,

=A% D=(cy, ¢, ..,y (=110 (2.4)

BEKTOp/ap KeTMa-KeTJHIMEH Tysamu3, IOxopuaa afiTranuMusier, Gy
BeKTOpJap opacuia

71"V 4 g L e P=c® 2.5)
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YH3HK/M KOMCHHanus MaeKyniup. Arap OyHH KoopavHatasapla €sub
OJICaK, Gy, ¢,, . ,§, JaDHM TONHIL YUYH KYHHIArH YHSHKJH afre-
OpauK TeHIIaManap cHcTemacura sra 6yJjamua:

G1Ch 1,14 G2 Cn2,1 e G, Gy =Cpy,

G1Cpya T G2Cpg o oo T GuCoy = Cpy (2.6)
d1 cn_1, n -+ s c,,_g. n T -+ Gn Cop, = Cpne
By cHCTeM2EHHT AeTepPMHHAHTH
Coctyr oo <y
A=y T
Cotn oo - Copl
dakar ¢V, ¢ e sekropaap umsmkaM spram 6 aramia-

TMHa HOMJAH (DapKJMIHP, YYHKH Oy JETePMHHAHTHHHT YCTYHJIapH WY
BeKTOPJIaP KOOPIAMHATAJAPHIAAH TY3WIraH.

Arap Taycc meTomuuunr Tyrpu lopummaard 6apua n# KajaM 6 xa-
pwns, (2.6) cucrema KyfiuAaru

@i t+bog+b5q+ ... by, q,=4d;

q: “IL l?'zs Qs + . +.b2n ‘]tz=.d2 2.7)
9n= dﬂ
yuGypuak Wak/ira keatufunca, y xonta A0 6yans, ¢, ¢, ...,

¢V Bexrtopaa YU3MKJW 3PKAAUp. ¥ BaxTaa (2.7) cucreMalaH Ka-
K

panagtrad KOMOHHAUMARHHT KO3(DQHUMEHTAAPH G,y Guey + v« , G, HH
TONA OJIAMH3.
Arap laycc wmeromugaruw TYrpu opumnudr dakaT m Ta KajaMmu
= = —(m-1
Gaxapuica, y xonna gaxat appanrum tac, ¢ oL, €™ gek-
TopJap UM3HKJM 3PKAM OVnain. Kepaxau

m—1) “m~2) ~(0) -
g, ¢ +g,¢ S e Fgue T =c
UH3HKJIH KOMGHH«’;‘\U\HFJI!H K(.'OPJlI/IHaTaJ]alea é3uh 0J1aMH3;

G1Cm—-1,1F §olm-2.1 -+ ...+ q,C0 == Cpu1,
G1Cm-1,2 + @2Cm—2.2-+ . . ~F §,C00 = Cppa,

m)

(2.8)

@1Cm—-1nt QsCm—2n+ ... + GmCon = Crpe
By cuctemanan Iayce metoan €pramufia 7 Ta UH3HKJM 3PKJIM TEHT-
JiaMaJiapHH - aXpatu® oaub, ¢,, Gm-1,-..., G; KozdduuUeHTIapEU
TONaMHU3. '

Lynnait kumb, Cus m==n Gfaranjia A MaTPMUAHMHT XOC Kyn-
XaluHi Ba m < n OyAraHfa YHMHI GYJYBUHCHHH TONHLUMMH3 MYMKHH.
ABBan m =n Gyaran xosmu kypaiymk. By xoama (2.5) umsuxam
KOMOHHAUMARHHT ¢4, Ggy + .. , §, KO3(dUuuHenTIapY

P (A.):)}”—p‘)\n_l s e _pn
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X0C KYNXaJHWHT MOC DPaBHINAA Py, Pgy -+« 4 Pp koa(puLeHTIapHT A
TEeHr:

g=p (=1 2,...,n).
Xaguxaran xam, [amuasToH-Kesm Teopemacura xypa
Fi(A)EA"—p,A“*‘ — ... —p,E=0,
By tenrymkuu ¢(®) BeKTOpra KynaiTupuo Ba
Al = (i=1,2, ..., n)

JIApHH XHco6ra onuo,

plZ(n-—l) + paz(n—Q) + o0+ pﬂ-c(O) = c(m
Ta sra G6Yysamu3. By Ttenryukeu (2.5) nan aiupuo,

G —p) e D4 (g —p) D4 L F (G, — ) ¢ =0 (2.9)
HH XOCHJ KHJIaMy3.

O ot L, =1 BeKkTCPAAD UMUK 3PKIH OYJITaujurd y4yH
(2.9) tenrsmk daxar p,=gq; ({=1, 2, ..., n) Oyaraniaruna Ga-
2Kapuna M.

Temak, m=n OYyaraiga Kypuwirad 4YH3SHKJM KOMOHHAUHAMHHT
Kypuuimmura Kapa6, A martpuuanuHr P (1) Xxoc Kynxalubd . €3uul
mymiii. AP(A) =0 TeHrJamMapH euu0 MaTpHUAHMHT 6apua XOC COH-
snapuHd Tonamud. Arap m <Cn 0y/ca, KypUITaH UMSHKAH KOMOHHALHS

gielm=D f gotm= 4. Gct® = ctm (2.10)
kypuanmra sra Gysamy. Smm D = Al  (i=1,2, ..., m)
JnapHu xucobra oand (2.10) TeHr/uKHH .

(A" — A" — g, Am=2— [ == g, ) =0
€Ku ‘
@ 0y (A)e® =0
KypuHHiiAa €316 oJiamus, By epla

@ O() =M — g\ T — @A — L — g
JTlemak, nssnagadtrad KOMCHHAUNSHUHT KOSGOUUHEHTNAPH Gy, Gy, oo+ G py
¢(") BEKTODHMHT MHHMMaJ KYNXamd @ =) (A) HUHT KO3(bdHuHeHTIapU-
Jup. Bynial kynxal O, ¢, clm=1) BeKTOpAAp YH3HKAH 3PK-

Ji OYAraHJury y4yH siroHaiup.

Ilynnait xuau6, m << n 6yaranfa 6us P(A) HUHT @; (o) (}) 6YayB-
YYUCHHH TONDAMH3 Ba 9 (0)A==0 TeHrJamMaHu euyud, MaTPUUAHHHT OHp
KHCM XOC COHsiapuHH Tonamu3. [lactnabku ¢ gexmopnu Gowrasa
manaab, KOATaH XOC COHJIApHH XaMm Tomui MyMKkuH. ly Ounan Gup-
ra SHCY TaHJIaHTAH BEKTOD OJIAMH aHHKJAaHraH BEKTODJIADHMHI UYH3HK=-
Ju KoMOuHauusAcH 6YAMAacaury Kepak.

. MaTpMHAHMHT XOC BEKTOPJAPHHH TOMHW. JHAH XOC BEKTOD-
JIApHH TONHII Macajacura YT.mu3. Papas gunainuk, A,

M) =M —grr=l—gAn=2— .. —q,
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MHHIMAJ KYTIXalHuHT MAAM3H OY/icun (KeHWHTH MyJsioxasanap m=—n
Ba M <71 Xo/Map y4yH GHp Xuj). A MaTpPHLUAHHHT A, X0oC cOHura

MOC Keslafuran %) Xoc BEKTODHHH OJIHMHIH NYHKTAA TOMH/raH c<°)
¢, ..., ¢m=1) BEKTODNAPHMHT UYHSMKJH KOMOHHALHACH mampma
HTAlMHS:

KD =B,,00 4 Be® 4o | L By metm=1), 2.11)

By Tenramkuu A ra Kynaitupu6 Ba ¢) =ATU-D xampa Ax()—
= };x) TeHrVIMKJIapHH XHcoOra om0,

A (Bt - Brpc) - L L By e(mmD) =

= BucM 4 B L By etm (2.12)
ra sra 6ysamu3. DyHaaH Ta mKapu, siHa
@ 20y (A)c® =¢lm) — gotm=N) — getm=2) | g =(0) —(

Hy xucobra osacak, y xouna (2.12) mu
li(?“E(O) _{_Ean S R )
=B 4 Bpac® 4 L L By, et
A Bua{gactm=1 L guetm=2 L L g T g o)

B — Bin )™ + (B — By — plmq”_l_‘l)_é(” +
+ e + ()‘ipl’m—-l — Qi,m_g —q2§im)c(rrt—2) -+
+ A Bim—Brm—1 — q:8;) ¢(2-1) =0
5 (m=1)

KypuHAIIAA €310 oMmMUMME3 MyMKuH. Bympam ¢©, ¢, ., .. ¢
BEKTOP/IaDHUHI' YH3HKJM SPKJMIHTHHH XHCOGTra OJICaK,

Ay —Bimgm =0,
M8 — B — Bin@m—1=0,

1@1 m=1—Bi.m—2 — Bimqs —O
ABim —Brom—1 — Bimgy =0

TeHIVIMKIap Kemmb unkagu. OXHpru TeHrJukAaH Gowsal, KeTMa-KeT
;. Jlapau TOMaMu3:

Bim—=0—q,) Bim,
Br,m— 2“(7"2—41 l—(h)@tm,

pn=()‘1m- "“hxgm—z"' .. “'qm—l)?m,
O = gip=t — ... = g)Bn=O.

Oxupru Tenryux Gapua B, J1ap YUyH YPUHAMAHDP, UYHKH
() =Mt —g Pl — ., —g,=0.
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Iy TenraukjaH XHCOGJALIHM KOHTPOA KWAMW YuyH (ollananum
MYMKHH. XHCOGJIAIHE COAJANAWTHPHIN Makcaaula §;, =1 1ed osu-
UINMH3 MYMKHH. YHAA KOJAraHJapy KyHuaardda TOnuaau:

pim = 11
pi,m—l == }"1 - ¢4,

2 —
{ Bim—2 =X @M — g, (2.13)

N — _2 M

l pil“——/‘,{n 1"6]17\,{" e Gm-1.

Byaapun xucobramia ['oprep cxemacuian ¢offananuin mabiysiup.
Arap Gepuwiran A; xoc coura A MATPHUAHMHT GHP Heya XOC BeKTo-
pH MOC KeJica, Y XOJJa YJapHM M3Jall ydyH Gollka JacTjaCku BeK-
TODHH Tauaa® OJHO, Wy XHcOOJall 3Kapa€HUHH TakpopJall My MKHH.

l1-mucoa A, H. Kpuios Metoxn Ounan KyHuparu

T—1 2 2 07
2 13 2
A=1 9 1 2 3
o 21 —2|

MaTPULAHHHT XaPaKTEPHCTHE KYNXald 10:IHICHH.
Eyum. Jactaabkn ¢ 9 Bextop cndarnna(l, 0, 0, 0)' mu omu6, ¢ (D),
¢, 4 ¢4 papun Tonamus:

T—1 2 2 o—| T 17 17
- 2 1 3 2 0 2
eW=l 9o 1 2 3|70|7| 2
o 21 =210} 01,
97 37 1267
6 36 132
= - -4
c@ = c® | gy P CL I B
6 | 0] 102 |
By Bektopaap épaamupa (2.6) cucremManu Ty3aMus:
3+ 99, — g3+ ¢, = 129,
369, + 62 + 293 = 132,
304, + 245 = 30,
6q; = 102.
By cncremanu [ayce meroan OGunai euwamna:
g1 =0, g, =17, g3 = 15, gy = —9,

JleMak, A MaTpUUAHHHT XapaKTepHCTHK Kynxan

8KaH.
2- Mucon Kyfiuparu
"5 30
A= t 3 14

3 15

—A48
—24

¢() =M — 1702 — 15\ + 9

MATPULAHKHIT XOC COHJAPH Ba XOC BEKTOPJIADH TOTHJICHH,

112105
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Eunw. 1- vuconnarugex, ¢ ‘) Bextopnapnu Tonamus:

1 5 —29 125
cofo|l swo|s] @] 5| :®=]| 6
01, 3 1, —15 |, 63 |.

(2.6) cncrema Ky#iumaru KypuHHIITa 3ra:
{ —29¢y + 593 + g3 = 125,

Il

~15q1 + 3‘12 = 63y
—15¢1 + 34, = 63
By cucremaun Taycc Metoau Gunad eurania TYFpM IOPHIIHHHT YYMHUH KalaMH

Caxapuamaiifn, YyHKH YYHHUH TEHI'1aMa HKKMHYH Ounad 6up xui UlyHuar yuyn
XaM (2.8) cucTeMaHu Ty3aMus: i

{ 5¢1 + g2 = —29,

3q1 = —15-

Byuaan ¢ = —5, ¢y = —4 Ba 97 (A) = A2 450 + 4. Hlynga#t Kuau6, A = —4,
Ay = 1. DHAM YUMHUH XOC COHHU TOMHI YUYH @y -+ g + @z = A + Ay + Ay
TEHTIHKAaH (oHnanasamus: 5+ 14 — 25 = —1 — 4 + k. JleMak, A3 = —1. [lyn-
nait Kuaub, Ay = Ay = —1| sran. DHAH Oy XOC -COHJAPra MOC KeJaJHraH XOC Bek-
TopaapHH Tonamus. Bynunr yuym (2.11) —(2.13) Ba B; =1 man ¢oitpanann6,
KYyHiuIarHJapHy €3a ONaMH3:

_ _ T sy —g) 1T
X =8y 00 g, e = ’ 3(; —q1) ’
L3ty —aq0)
Bynnan aca
U = (s, 3, 3), 2 = (21, 12, 12)

HH TONaMHu3. YYHHYH BEKTOPHH TOMHWI YUYH JACTAaGKH BEKTOPHH GOIIKAYA TaHe
Jal Kepax.

) 3- § K. JJAHLIIOIll METOIH
By meron xam Kpunos Meromura yxmauiaup. daxar 6y epla xoc
Kynxal Ko3hpHUMeHTIapHHE aHHKJaBIuraH BeKTop dopmala &3uirad
ymGy
015("_1)'*' g L +qﬂ5(0) — g™
CHCTEMaHH €KM MMHHMal Kynxald Ko3bhuIMeHTNAPHHHM aHUK/IalAUraH

e R I 2T AR
CHCTEMaHH €YUl YUyH OPTOTOHAMAINTHDHII METONM KYJLIaHW/IafH.
Xoc KynxaiHH TOMHMIU. Y3apo opTOroHal GyJraH BeKTOpJIap
CHCTeMaCH KeTMa-KeT Kypwialu. Bepuiram nactnabku Bexrope'” =& 0
Ba yumar urepaumack Ac” ra xypa ¢ ra oproroman 6yaran
e A _ g, ¢ pextopuu Kypamus. By xap oMM MymKum Ba
(¢, ¢ =0 oproronanuk WwapTH gy, HH TONMIIra HUMKOH GepajH:
(Ac(®, 50y
810 = T o)
Arap ¢V =0 6yaca, y xonma ¢® Ba Ac‘” pekrtopmap oproroman
6ynamu xamia Q; (A) =A— gy, K¥ynxal A Marpula MHHHMAJ Kyl
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XaJuauur 6yayBuncn 6¥ub, Oy KyNXamHuH! UMM3H A == g, Marpu-
NaHMHT XOC cOHH OFaami. Byian Keiinu ¢ yernna Goumka aman
Gamapumaiid. Arap ¢ 540 6yaca, y xonja Ac'” sextopmu Ty~

samus Ba ¢, ¢ napra oproroman 6yarau
2 = Ac) — g, e — g, 010
BEKTODHH Kypamu3. Ywdy (ct2, c) =0 Ba (¢, ¢®)=0 oproro-
Ha//MK 10apPTJIapd gy Ba Lo HH TONHMIUrA MMKOH Gepalu:
(Ag D, 31 (A2, T
o1 = (_C(l), =y 820== (—C(O_,»,_—?(O)) .
Arap ¢ =70 6¥aca, y xonza
A(ACD — g,809) — g (A0 — g,6®) =0
Tenrmix ¢(9, Ac®, A%c() pekTOpaap opacHAard YH3HKJM GOFJAHHUIL.
Hu GepaZu Ba .
Q) = (A — g21) A—g20) — =0 —gs) Qi () — ga
Kynxal 3ca A MaTpuna MHMHHMAl Kynxaluuer Oyaysuucu Oyiald.
Arap ¢ =0 6yaca, y xoula Oy XapaéH JaBoM STTHPHIAH.
dapas Kuiadiuk, ¢, ¢, ..., ™1 BekTopaap Tonuaran G-

6, Gapua is~j (i, j==0, m—1) yuyH (_é”’, ¢)y=0 oproronan-
JUK IaPTHHY KaHOATJAHTHPCHH. Y XoJia

C(m)z‘-—AC(m—l) - gm.m—-l c(m-—-l) — gm,m-—Z C(m—Q)'_ e TS mOZ:(O), (3 1)
BEKTOPHU TY3aMH3 B2 Tm,m—1, &m,m—2, « - + » &mo KOIPPUUIHEHTIAPHH
myHfail TaHaaimusKH, 6y BekTop (O, ¢, ., ¢tm~1) BekTOpJAp-

HUET Xap Oupu OuaaH oproroHan GynacHH. OPTOrOHaLIMK LUIApTH
(¢tm), ¢y =0 (=0, m—1) Nau g,; KO3PHULHEHTIAPHN TOTIAMH3;

(ATtm1) Ty L
Emi= (?(1), —C(i)) (L"_'O) m_l)'
Bus ¢, ¢, , ., , c¢i™ pekropnapuu Kypuul Guian Gup nafitaa

QM) =1,

Qi) = (A — g10) Qe

Q) =(A— g221)Q:(A) — gono()“),

Q) = (A= gmm1) Q1= g mm1Qr=20) = .= 1.0Qu())

Kynxaljap KeTMa-KeTIMI'MHH XaM Ty3aMmus. MabiyMky, 2 §14u0B/H
(has0/la UH3HKJH SPKJIH BEKTODJApHHHI COHH #° JaH opt™aiigu. Lly-
HHHT YYYH XaM, OPTOrOHAJIALITHPHUI XapaéHUBHHT Cupop k (k < n):

KaZamia ¢t®)=0 ra sra 6ynamus. ¥ xo/fa
ACk=D — gy o TE-D — gy oD — | — gyt =0
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Tenrauk ¢, AcO Az ARC(O) BeRTOPIAPHUHT YHIHKIH GOF-
JIaHTAHJUTHRY "Kypcataiu. Ulymunr yuyn xam Qi (A) kynxag A mat-
pHUA MUHHMANT KYNXaJUHUHT G¥iayBunckH Gyaain. Arap k= n Gyca,
Q,(}) A MaTpHuaHuHr xoc Kynxamu P(A) Omian ycTMa-yer Tywiaid.
Arap k<<n 6ynca, Qu(\) kKynxak xoc Kynxai F(A) muHT GyayBuH-
ci Gysali Ba Cu3 (aKaT XOC COHJIAPHHHT GHPOP KHCMHHH aHHKJALI
MMKOHHIa 3ra Oysamus. Kosram Xoc cOHJapHU TONMII YUYyH HUIHH

sna COIIKA JacTJalKu BeKTOp Z(1°> ¥aH fomyamr Kepak Ba Oy Bek-
TOpHH WIYHAAH TaHMam Kepakku, y ¢, ¢, ..., ¢&=1D BEKTOpJIap-
ra oproroxan GyJcHH.

CummeTpuk A matpuna yuyn (3.1) Tenrsuk coijanamiafid. Xaku-
Karag xam, Oy XOJida

(Ac (m=1) (i) y (cm=1 4c D)y
L (R R XGRO
olm=1) Z(i+1) 70 0]
— (¢ € +gi—l—],ic +"‘+gz+1,oc )

e, )
oymib, i-+1<<m—1 6yaca, g,,=0 Oynsamu. Jlemak, Matpuua

cuMMeTpHK Oyarapna. (3.1) TeHrsuk KyHuZard Kypunumira sra G-
Jaju

5 (m ZAZ(m—I)_ gm'm_lz(m—l)_ gm'm_Q‘E(m—Z’) ) (3.2)
lily 6mnan Oupra
Qu) =0 = gmm-1) Qnor () = gmma1Qn2() = . . . — o Qu(h)

Kynxax xam colllasaatu:

Qn(®) = — gm,m-1)Qmu—-1 () = gn,m-1Qm~2 ().

By sca meToAmMHr XucoG/am cxemacHHM copfanaurtupagx. Ulynmar
yuyH XaM JIaHLOIm MeTOJMHHHI CHMMETPHK MaTpHLA XOJaH OfaTia
MUHUMAR umepayus memodu 1e6 aranajy.

Bynna#i coiaganamtupmira CHMMETPHK OYJMarad MaTpHiia y4yH
XaM 3pHUIMII MYMKHH, ¢akaT 6y epla OPTOrOHA/IAIITHPHIN Kapaémi-
HH CHOPTOrOHAVIAINTHPHIN KapaéHu OGHIaH aJMall THPHII Kepak.

Hkkura ¢ Ba 6 pacrtyia€ku BeKTOpJapHu Tamusal ogamu3. Dy-
Japra kypa Ac® Ba A’6© napHu Tonus, -

o) == Ap0) gmam, B = A'DO — T, HO)

YH3HKIM KOMCHMHAUMAJADHH Ty3amu3. Dy epla gy, Ba Ay, K03(du-

upentaapan (¢, 5©) = (bW, ¢®) =0 GHOPTOrOHAIHK MapPTHIAH
TaH/JalMu3. Arap Hacriabku BekTopaap ¢® Ba 6@ oproronan 63.-
Maca, y XoaJa gio Ba #j; HH TONHUII MYMKHH:

_ A0 50 @9 a0y
Eo = @m T, T ey e
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By (¢, b0) 540 wapr Gamapuran aed dapas Kiiamus. Tonmiram
wekropaap ¢ Ba 6 ra Kypa wynnai

T = Ac) — g, eV — g 60 H@ = AG — py O — i, 5O
UIBHKAH KOMOHHAUUAJIAPHH TY3aMH3KH, HaTHxKala
(€, By = (¢, DO = (b®, ¢V = (6, ) =0
Gyacun. Arap (¢©@, 60) 540 Ba (¢, 51) 520 6y.aca, y xonka Gy
j1apTaapAal KYAUJArwlapHH X OCHI KH/IaMH3:

A, Ty, 4By
B =T 0y T, gy e

(A—c(l), ’5(0)) (—c(l), A’?‘O))
oo = =
20 (0, ¢y (0 30y
_ @M, B0 4 h, TOY _ @, By _ (A0 — g, 7O, Ty _
(@@, 50 (c@, 5y €@ 50y
ATy e a0
(@, 50 O, 50y

h20-
dapa3 KuIalHK, WyHAad
cO ¢ gy RO pny R

BEKTODPJIAPHU TYy3raH OYJaliukkH, yJap KYAHJaru apr/iapHU Kanoar-
JIAHTHPCHH:

) (v, d) =0 (i+#))
2) (bW, ¢W)=£0 (E=0,1, ..., n).
Y xonha myHJad

CHD — Ac®) — oy 100 — ghpg g CBD — L = g0 0@, (3.8)
BAD — A'BEO — By (BB — iyt g1 BED — L — ghn.0BO

BEKTOPJAPHH TY3aMH3KH, yJap
(et D, By = (b4 T ) =0 (i =0, k)

[IapT/JapHH KaHoaT/1aHTHpcuH. Dy lapraapiaH sca

. (A-c< k), Z(i)) . (F(k), A’E(l)) _ (—C(k)' FU+1) R, 13(1))
g+l == Ty T 0 G0 = )
(C ’ b ) ( c, b ) ( ' b )
_EW Ty e, )
@, A + Ritr W)_ =
l heyin, arap =~k 6yaca,
CLAU) . .
E:m—l)—)= 8k4+1,k-1, arap =k —1 6yaca,
[ZAM - 5
l 0, arap i< k—1 G6yaca;
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(AR, Ty LA HON
O 50y T T @, 30
g+t , arap i==k 6yaca,
=/{ gri1,k—i, arap i=~k—1 G¥uca,
0 , arap I<<Ck—1 GVyuca.

Llynnait xuu6, (3.3) Teﬂmumap coluaaamuG, KyRHAArd KYpuHHII-
ra KeJgaiu:

hetr,i=

oD — Ao — gip1 g0 — gy pog 5D,
DD = ATBW — gy 6B — gy (DD,

By xapaénnap MyMmKuH OY/MUIJHTH  yYyH OJAMHTH TONM/TaH Tk Ba
Bk BEKTOpJIap (c(k) b(k));éo IapTHH KaHOATJIaHTHPHIINIADH Kepak.,
By mapr KyHufarn y4 XOJia GySHJHIIM MYMKHH:

1) ¢® =10 Ba d® =0,

2) ¢ =0 éxu 6W =0,

3) ¢® 5&_0 77(”) =0, Jekur ¢ | H®,

Oxupru xon ¢©, 5 NacTiaGku BeKTOPNapHH HOKyJall TaHJam Ha-
THxAcHAa Keanb uMKalu. Dynflalt Xonfa, JacTiaGku BeKTop/iapHH
Gomkaua TamnJall Kepax.

Arap A maTpHua MUHUMaZA KYNXaJIHHUHT Hapaxacu~m Gyica, y
xonna (A sa A’ MaTpu1anap 6HD XHJ MHHHMaJ Kynxam‘a ara 6yn-
rasJuKaapu yuyn) ¢@, Ac®, ..., A% pa bO ATpO, . A
BEKTOpP/1ap YH3HKJIH GoFanraH 6y.nalln U_IyHHHI‘ yuyH xam OHOpTO-
rOHa/IALITHPHII KapaéHH & < m KalaMIa Tyrafiiu Ba ¢® =0 @éxu
5™ =0 pekTopra sra 6y.mb, y xonta ¢©, AcO, ..., A®CO pek-
Topaap ékm b©®, A'G©O, ., . A/RpO) pexTopap opacuia UHIMKJIH
Gorsanumra sra OyJamus, OpToroxxamamTHpum KapadHularuzex,
6y epna xam A MATPHUAHHMHI MHHMMA/l KYIXalu €KH YHHHT 6ynys-
YHCHHH KeTMa-KeT KYHHAArMua TOIaMH3:

Qo(M) =1,
Qi) = (X — £1) Qu(),
Qz(7~) = (l — g gono(l),

QulX  gho1 )Qent (M) — ghps Qr—2(2).

Mucoa Ky#nnara
5 30 —48
A=| 3 14 —24

3 15 —25
MATPHUAHHHT XOC COHJAapH TONHJCHH.
Eyuw. By epra A martpuna cummeTpur 6¥amaraniuru yuyu Guopioronar-

FAWTHPHII apadHunn Kyanafimus. Bymuar yuyn ¢@ =73 = (1, 0, 0) ze6
oxaMus, Y xoina

5 - 5 AT FO)
—(0) - () — ( ¢ ) —
Ac [ I33 ] A6V = [ zg] &0 = —-——-——-—(_c_(o)’ 07, =
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nn L e s
D = A0 g0 = (0, 3, 3y,
T = A7 — 2105 = (0, 30,—148)"
0y nanm
VkkuHUH Kanamja
Ac(”—(—54 —30, —30)’, A’ <1)—(_54 ~300 480Y’,
En="=m 7oy =10 &w="Fm (0) = —54
: (e, 0) (%, 67
Ba ¢ = 52 =0 ra sra 6Ynamus.
Jemak, \6u3 uMKKMHUM Bapuautiaard 1) xoara ayu keamnk. MuHuman xynxap-
HUHr 6yJIqunann Ky#uzaruua TOnamMs:

Wizl

? =

o) =(A+ 10) (A —5) + 54 = A2 - 50 + 4.

ByHuaaH gypuHannku, A = —4, Ag=—1 xoc counap 6ynap skaH, YUHHYH XOC

COHHH TONHII YYYH MAaTpHUUaHHHT H3uJiaH CbOHllaJIaHaMPB
54 14—95= —1 —4+ Ay, Ay = —1.

Xoc BekTopaapHu. Tonuui. Baéupu ruckaprupum maxcazuia A
MaTpHIla CHMMETDHK 6}”"‘3}{ XCnHR Kapaiyk. Papas xunaiumk, Jlan-
Lo MEeTOMMHH K¥aial, . T8 = . rasra 6yaran 6yaainmk. ARTaliuK, A
c® BEKTOD MHHHMAaJ Kynxaiu P o)(}) HuHT Cupop H/IIM3H G¥Jcun,

'Y xonga 6y Xoc COHra MOC KeJajra x() xoc BEKTOPHHM Kyiujaru
KYPHHMIIJIA H3aiMue
0 = B - BT L B DD, (3.4)
Keiiug Ax) = ), x(® WapTiaH Ba OJLANHIH NyHKTAArH
Ac(o)— ot () + g1 U)
Ac(l)—— (;(2) + ng(”—l— g2 (,(0)
Actk~ 2’——0(" Dt ga-t.e- zc(k Dt gr-1,6- 3 cle=3),
ACt=D = gy oy C*=D 4 gy y, popcleD
TeHrJIHKIapJaH (pofma.nanm, (3.4) TEHIVIMKHH KyHudaryua €3ub ona-
MH3:
1 ~(0) ~(2) 7 ~(0)
o (@ + 8100’ ) +Py (c +tgyeltane]) .
Y R R l___kk—-21(' D+ g, kksc( )+
o(gk T L o o 1, g2 C M —
) D ~(k—1)
v ‘—kgo( +}‘i@1<” coe thBee .
Bynrzan ¢, ¢ ¢ ..., c% ™ pekTopnapHu UM3HKIH SPKIMIUIHHE XH~
cofra oucak, Kymmlarpmap KeJqH6 uMKalu:
Bo (M — &10) — &2 81 =0,
—g21) — Lu b — B =0,
(3.5)
| Be—s (M — &hor, hm2) — & o2 Py — By =0,
Beoa i — &4, o)) — By =0
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By epnan Kypamusku, B, ,,8, 4 ... ., B, nap B,., ra mponopumo-
Hanaup. HlyHunr yuym xam iy =1 €6 onuumMu3 MyMKHH. Y XO.I-
JAa Koarad g; KosOUUHEHTJaPHH KeTMa-KeT TONaMH3:

B =11 — &, k=D

& J—

Bros =0, o (h— Bhot, heo) — &h pzs

Bo =081 (A — g21) — 821 Bs.
Kpunos metomnra ¥xwam (3.5) TeHr/MKapaary GHPHAYH TEHT/IHK KOJI-

o < = (0 "y
TaHJapHHHAT HaTHkacH 6Yaud, y ¢ BEKTOD MHHHMaJ KYNXaIHHUHT
X =), paru udolacumup. By TeHTMJIMKAaH XuHcoOnall KapaéHHHH KOH-
. i (13

TpoJT Kuidinja (oilasaliil MYMKHH.

Arap 643 Ky#uIard KynxalJapHH KHPUTCAK:

%o ()‘) =1, ! |
¢ ()‘) = ()‘ - gk, k—l) %o (}"),
Pa (}") = ()‘ - g/;._l' k_g) D1 ()‘) - gk, t-2%0 ()‘)7 (36)

Cr ()‘) = (A — gm) Cpt ()\) — 20 %r—2 (7“):
y xosga ), ra Moc Kenamuras x*
MYMKHH:
X0 =0 100" o, ()T F L g ()T,
(3.6) menrsmkparu ¢, (A) kynxan P, (}) kynxax OHiaH ycTMa-ycr
TYLIATH. .

4- § A. M. JAHUJEBCKHII METOIU

XOC BEKTOPHH Kyhuaaruua €sumn

Xoc coHap MyaMMOCHHH €UHIUHHAT CONAA Ba TEXKAMKOP VCYJIHHH
1937 fimnna A. M. Jlanunesckuii Takamd stan. By mertomHunr roscu
CepHirai MaTpHuaHH ¥XWlauwl anmaiLTHpiiap éplavMuna Ppoberuyc-

Py Py Py ... Doy Pp
0 0

1o o ..
p={o0o 1 o ..., 0 o0
o0 o0 .... 1 "o

HUNE HOPpMAA Popmacuea KenTupuiwan nbopaTaup. A Ba P maTpuua-
Jiap yxwam OYaraHaury yuyH ynap CHP XHJI XapakTePHCTHK K3 nxaira
sra. Jlekun P MaTPHUAHUHT XapaKTepPHCTHK KYNXaluHH GeBocuTa &3u1n
MyMKHH. XaxukaTan xam, D (A) = det (P — A E) nu Gupunuu catp sae-
MeHnTsaapu Oyiuua &find upkcak:

py— A P2 %3 (/;%-1 gn
piy=|'  TH Ve U0
0 o o0 .... 1 i

=P =N (=M = py (=W p (= L+
F (=1 T = (= T (M —p i = M L)),
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ynnait kumG, ®pobennyc MaTpULACHHHHr OMPHHUM caTp 3JIEMEHT=-
HAPIL Py, Pay « v o P YHHHT XOC KYNXaAHHHHT MOC paBHIIAArH KO-
(pnunentaapuaan uGopaTaup. A Ba P maTpuuanap yxmam, AbHA P=

S—'AS 6yarawmry yuys, p(}) A MaTPUUAHUHT XaM XOC KYTXaiu-
. : ‘

A MaTpuIaHuHT 3JeMenTaapura OGOFIMK paBuwAa JlanuieBCKHI
MCTOJMJA PEryJsp Ba HOPeryJsp XoJ yupaiiu. ABBaj peryJisip XOJHH
KYpHO UHKaMu3.

dapas Kuaaiiuk, A MaTpHUAHUHT a, ,_, J1eMeHTH HOJJAH tapxau

oyaculd, Bupunud xKagamaa A maTpuiaus YHT TOMOHAAH

I 1 0 e 0 0 0 I
0 1 e 0 0 0
Mpei o G %2 1 @
’ an, n—1 "%, n—-1 ) an. n—1 a’n.n—-l an. n—1
L0 0 R 0 1 —
MaTpuilara KynalTHpamus, HaTHKaja
b biq N bl. el bl,l
b?l bzz « e b b
2, n~1 on
BO=AM,.=| , . .. ... .00 .
bn—l, 1 bn—l, 2 R n—1, n—1 gn—l, n

xocun G¥manm. M, , matpuna A Ba CGupiuk MaTpuuanap épiamupa
KyHularuya Ty3sHIaLH:

1) Gupauk  MaTpuilaHMHT (72 — 1)-YCTYHMHHHT  3JICMEHTJIAPHHH
Qp ny (0 snementra 6YVjamus,

2) xocun OGyaran ycTyHrd A MaTPHUAHHHT A- CATPHHHHT @,

2, » v s @y oo DIEMEHT/IADUTA Kynaitapus, MOC paBHUIAA GHPJIMK

matpullanmar 1, 2, .. .. . #—2 n-ycTyuu sjementTIapufiad afiupa-
mu3, HaTmxafa M, _, MaTpuua Tysuaaiu. v ,

Marpruanapuu Ky naliTupi Konjiacura Kypa B matpunanusr sse-
aMeHTaapu KyHunaru

a , .
bj=a;—a, , an’;j_l (=12, ....,n js=n—1)
8, n—1 .
bn,n—l—m—l(l__l’Q""’n)

dopmyJanap €pAamula xucobnaHaau. JIeKMH KYpuiray B — AM,_s
MaTpulla A marpuuara yxmam smac., Y xXuianm ajJMaWTHPHI XOCHJ KH.

-1 0 % o
JHI yuyH Teckapu My, matpunann uanman B'” ra kynafitupuin ke
pak:

M2 AM, = ML B,
169
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€

Teckapu matpuna M1 xyfunarn

n-—1
1 0 0 o/
0 1 0 0
prppa B T
a, Quae vo v QG py Con
0 0 . s s 0 1 .

KYDUHMINra 3ra SKaHJMIHHM OGeBOCHTAa TEKIUHpUO KYpHII MYMKHH.

M}, marpuuann B© mMartpuiara yam TOMOHAAH KYNalTHPHIL YHHHD .

OXHPr¥ caTpuHu ysraprupmaiipu. Llynunr yuyn xam JlanuneBckufy
METOAMHHHT OHPHHUM Kalamu Caxapuirapfa Ou3 KyHHIars KypHHHII-
ra sra 6y/ran MaTpHUAHH XOCH/J KHJaMH3:

1 1 1 1
m L a® ol

afll] Q12 . oo o 1;1,),_1 n
1

) -1 a§1) ay . ... aé, et Qon

A == Mn—l AMn—l':—" . . . ° . . R . .

1 1y " 1
aﬁ:—)ul aﬁ;lx.z- oo afxll. a~1 a;z-)-l.n
0 0

By epma aff xyimnaru tdopmynanap €pAamuia XucoOsaHaiu:
af =by (1<i<n=2 1<j<n),

n
PR g Gty (1< J<n).

1 ’ .
Bum AW MATPHUAHHHT @52y, n—1 SJEMEHTH HOJAAH tapkn ned ¢apas

Kunamus. Y BakTAa JlaHH/IEBCKHA MeTOMAArM MKKHHUM KalaM OHDHH-
un Kafamra yxmam 6ym6, A" matpuuamusr (n — 2)-catpunn  dpo
GeHnyc (opmachra KeNTHPHILAAH HGOpaTAup. By aimamTHpuwaap Hathe
XACHHH Kyhujaruya &3uml mMyMKUH:

A® = M2, AW M,_y=M2a ML AM,_, Myey=

9 2 2 2
aﬁl) cee e aﬁ,’n_z a%.)n—l a{n)
— 2- . . . L] -2 . . . 2 . L4 . 2'
ar(z—)2, 1 ¢v0e a,(,_)2, n—1 a,‘,_)g, n—1 a,(l_)z, n
. e 1 0 0 .
0 L] e ¢ 9 0 1 O
By epna
Mn—2 =
B 1 eee 0 0 0 0 "3
0 .o 0 0 0 0
. 1. » & ¢ e e o 1. ¢« o & 8 ¢ o + e 1- T . 0 1. o
=1 — a’f(l—)l, 1 afi—)l.n—a ! ar(z-)-l, n—1 agll. n
T 1 T !
af:—)l. n—2 ar(:—)(x),n—z a'r(l-ll,n-—2 ai‘-)l. n—2 -a'r(b-)-l, n-2
» 0 ena 0 0 0 1 -1
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1 0 . L J . 0 " O

0 1 . . e e 0 0
ML= n oo T I BT “ar
" ’ a}l—)-l.z - aﬁl—’-lﬂ I . a’il—)-l, n—1 a;,)_l n
0 o0 L
L0 0 «e + 0 1 .
Bynpan ramyapu :
oy
1 1 1 -1, e
bi(i)=a§i)—'a¢§.r)1~2 VT : =1, nj %= n—2),
An-1, n—2
a® , , o
L (2 L A 2 W, T
bithoy =~y - aff) = bif (i =1,n=3),
Anot, n—2 .

. n B
2 1 (1
aly, i = kZl< ally w b

By mxapaunu JdaBOM OTTHpamus. Arap @n, n-15=0, aly ns #0,

co.., a8 £06¥aca, y xonka JaHn/ieBcKuil MeTOMMHHHT (72— )=

KajaMullaH KeHuH Ky#Aunarura sra OyJjamus:

AP MY L MR AM_, ... M=ST'AS=pP—
[ (=1) _(n—1) (n=1y  (n=1)
ai ai2 oo Q1 p=1 Qin PiPrees Doy Py
{10 ....0 0 _Jro ..o
o ot L.i.1 T 0 00....1° 0

1llynnail kum6, factymabky A matpuua S=M, M, , ... M, mat-
pulla OpKaIM yxmam aamawiTupuin éplamuna $poGennyc nopman dop-
MacHra KenTHpWIalu Ba my OWJaH XOC Kynxaj

PQ)=M—pat ... . —p,
TOTHAAJH., :

JlauuneBcKufl MeTOAUAATH HOPEryasip Xoa. JHAH HOpPEryJsap
Xo/uH Kypuo . unxadfinuk. Papas Kulaiiuk, [|aHWIEBCKMH METONHHHMHE
{n — k)-xagamn OaxapwicH Ba IUy OuaaH Gupra AR MaTpHiLa- .
sunr @y 5P snementu Hoara tewr 6yscun. HapGarmarm (n — & -+ 1)-
KajaMHH IOKOpuJary YycyJs OusaH Oaxapuiml MymkuH smac. Dy epha
MKKH BapuaHT OYJMILH MYMKHH. ,

1) ®apas Kuaimk, A" matpunasa af'z?; snementaan wanpokna,
macanal, - saement (i<<k—1) a4 ™ 540 6yacun. Bynnaii pakria
HODETYJISIP XOJNHH Derynsp Xoiara KeJTHpHIl MyMKuH. DyHunr yuys
AP yatpunaga (kB — 1)- yeTyHHM i- YCTYH OMnam Ba XyLAu Ly
HOMepJIM caTp/iapHu XaM y3apo . ajamamTupum Kepak. ByHsnal anmalu-
THPHIIHM KYHBHJary XYpuHuiuAa €3ull MYMKHHJMTHHM G€BOCHTA TeK-
IUMpHO KYPULI MYMKHH:

CUA"P U,
17¢
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6y epna

- i (k—1)
| 0 . . =
0o 1 . .
BT :
B P B ()
U= . .
N I 12 )
. .1'
: : 10
L . . 01

oy -~k
UA"™® U anvemnpum A wvatpuna yuyn §ximam anarwpsime
Aup. XakukartaH XaM, Oy aIMalUTHDHINHH HKKH Mapra Gaapcak, aBs
BaJICH zflanHuara KeJamus, feMak U? =F, awan U =U~'. Bynlan
(n—k) —1 a{n—k “
UA U=U""A"" U yxwam QJIMalUTHPHIN 3KaHJHTH Keaub
YHKa M.
By anmamtupuian Kefine JlaHH7eBCKHH MeTOAMAATH KeHHHIH Kas
JaMHH Derysisip Xo/arufieK GaxapHiIMH3 MYMKHH.
2) dapas xuIalIEK,

—k -
ali—h — (n~F)

(n—k)
Ak = e e =ak,k—-1 =O
. n—k " N
6fucun. ¥ xonna AR Kyuulary KypHHHIITa 3ra Oyjanu:
[, (n—k) n—k ~k _ b —
s W03 a1 i B
. . ° . . .' . . . . . . . .
(n—k) (n—k) —k ~k —k
A(n—k)_ C_I’_k—_l_,l oo Qpy, ka1 ]-C_Z_;en:l'_)ﬁg . afen_l,,Ll a/(;,"_l,),,
- [ —k —&) . (n—kj |==
0 ... 0 lake ™ a3 al
o ... 0 [ 1 ... 0
. . L - . . .l . . . . L) . . L)
0 . . . 0 L o... 1 0 i
B(n—k) C(n—k)
=[ 0 pir

By epra " dpofenuyc nopmaa dopmacura sra 6yaran (n—k-+1)-
TapTHO/M KBajpaT MaTpHua, B"®) aca (B — 1)-raptubmu xBaipat
marpuia. Jlanjac TeopeMacHra Kypa: ’

det (A" —AF) = det (B — AE,_)) det (P" ™ —AE,p1)s  (4.1)

sipad P MarpuiasMET Xoc Kynxamt A MaTpHUA XOC KYTXalMHUHI
oynysumcnaup. (4.1) TeHrVMKIAH KypaMmusku, A MaTPULAHHHT XOC

KYNXauuH Tonul yuyH siHa B MatpuuamuWHT X06 KyUXaiMHH TO=
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1nin Kepak. ByHM 3ca IOKOpHZA KeJATHPHIrag MeTon CunaH Gamapuur
mMyMKuH. JlaHuieBcKuil METOAM XOC KYNXafHH TONHII MeTOJJiapH opa-
¢i)la 3HT TeXRaMKOP MeTOAAup. Xpcobnamt Kapa@HUHU KOHTPOJIb KHJIMIE
yuyH TONWIAraH p; KozpdUUHMEHTHH MaTPHLAHHHI HsH OW/IaH TaKKoc-
sl Kepax.

JaunieBckuit Metonu GHJIAH XOC BEKTOPHHM Xucobaam. Arap
A MaTpullaHHHT XOC COHJapH MabiayM O¥aca, A. M, anuinesckui
MCTOLH OHJIAH YHHHT XOC BEKTOPJapHHH aHHKJalml MyMKuH. Papa3s
Kiialidk, A A MarpUUaHHHT Ba JeMak, yura yxwam Gyaran P dpo-
OCHUYC MaTPHIACHHHHI XOC COHH O3 JICHH.

P wmarpuuanunr Gepuirad A XOC COHMTA TErHmyIH Gyuran y =
“(Yi» Ya» +++ s Ys)' XOC BEKTODHHH TONAMHS3. Py =\y 6yiranmu-
{4 yuyH (P—\E)y =0 éxu

py—A Py » v v Ppey Pn Y1
l — A ... O 0 y'g
0 . A . . 0‘ . . '—5\ . . O‘ g _
0 0.... 1 —r L oy,
Bymlan 3ca Y XOC BEKTOPHHHT Y, Y3, .+ . ¥, KOOPIAHHATANAPHHH TO-

UHul yYyH KYHHJard uHSHKAH ajreOpauk TeHIJaMajap cHCTeMacHra
sra Oynamus:

(p1—k)y1+p2y2+ cer T PaYa=0,

Y — Y‘z = Oi
)’2 - )\)’3 =0, (4.2)
Vet = AYp=0
By cucrematan
Vet =2Yp
Vo2 =Ny,
=My,

un Tomamu3., Xoc BEKTOP Xoccacura Kypa y,==1 Je6 o/HIHMH3 MyM=
KHH, ¥ X0JJa '

yi = lv )\
)’ -1 B
Voo =N, (4.3)

yy=at

ra sra 6yJ1aMpx3 Jlemak, wu3nana€TraH Xoc BEKTOD ¥y -—(M"‘ a3
ooy 1) Kypmmmra sra. (4.3) un (4.2) cucreMaHUHT GUPHHYH TeHI-
Jnamacura onnd Oopub KViicak, y

PR =M—p Wt . —p,=0
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xypunumra sra Gymamu, Oy 3ca Xucobam KapaHHHKH KOHTPON KHe-
JHIITa XHSMAT KWAald., Y XIUaml aaMaiTHDHII MaTpHuacH S MabayM
Gjica, A MaTPHUAHMHI XOC BEKTOPHHHM TONHI KHAMH 3Mac. Xakuka-
TaH XaM, arap X A MaTpHUAHHHT A XOC COHHra MOC KeJjaluraH Xoc
BEKTOPH O¥uca, y xoila X =Sy Gyaam, 4YHKH Py=>XiyBa P=
= S=! AS 6yaranaurn yuyn S™'ASy=>\y aup. By TeHrHKHHHI
Xap WKKaja TOMOHMHH S ra uanfap Kynafirupcak, ASy =ASy keiud
YUKaLH.

Hlynna#t kw6, S Marpuna mabaym O¥aca, A MaTpPHUAHMHT XOC
BEKTOPHHHM TOMNWI KHAMH 3Mac. [laHWIeBCKMA MeTO/MHMHI Perynasp
XOJMa Ba HOpPEry/sp XOJHHHHI CHPHHYM BapuaHTHAa S MaT[ULUAHH
GepocuTa ésuul MyMKuH. Macanan, perynasp xo.ia

S=M,_ My ... M,.

M, (i=1,n—1) ManHuanap Oupiuk MaTpuLafaH (akar OHTTa

i

catpu Guian $ap¥ KWITAHIMTH YUyH

x—Sy——M,,_1Mn_2...M1y (4.4}
BEKTOpHH TOMaéTranfla aBBaj Se= M,y M,_5 .... M, xynafitma-
HH TONMacJaH y BeKTOPHH KetMa-KeT M;, M,, . .. y M,y marpu-

uasapra Kynafitupuin MabKyaaap. BexropH M, ra Kynaiitupuarania
BEKTOPHUHT (aKaT GuTTa KOOpAMHATAcH Yarapaid.

JlaHneBCKuli METONMAArH HOPEryJIAD XOJHHHT MKKHHUY BapHAHTHIA
MaTPHLAHWHT XOC BEeKTOpHHH Oy Hys Ouman Tonud Oysimaiinu. Dyniai
XoaJla Xoc BeKTOpHH KpwioB MeTofnia KypcaTwiarad ycyna Ouiaan To-
DM MabKYJLUP.

>

Mucoa Ky#iuparn

23 —9 -2 0
—4 23 0 —2
—8 0 23 -9

0 —8 —4 23
MaTpHllaHHHT XOC COHJADPH Ba XOC BEKTOPJaPH TOMHICHH,

Evwnm A, M. JlanuneBckult MeTomH Epramuia xynmxarunaprm XOCHJI KR-
AaMU3:

AV = M7 AM,=
1 0 007 23<-9—2 0} 1! 0 0 ¢
0 1 00 —4 23 0 —2 01 0 0
— 1 23)=
0 —8 —4 23 —8 "0 23 —9 0—2—7 7
0 0 01 0—8—4 233 LO 0 01

: 1 2377
-2 —5 5 —7F
=| —4 23 0o —2
64 0 46 —477

0 0 1 "0
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By epna Janunesckufi METOIHIATH HODEryASP XOMHUHT GHDHHYHM BapHaHTHTa AYS
weaguk, LUysusr yuyn xam AY) matpuuamu uan Ba yur TOMOHHZaH

01 0 0
_ft1 0 0 O
U=[6 0 1 o
0 0 0 1
sMaTpuuara kynaitupaMus, yuaa l- Ba 2- ycTyHJapHHHr Ypuniapu ¥3apo aaMainix-
HaIH: -
23 —4 0 —2
1 23
vaby= | =% 83 —7%
0 64 46 —477
0 01 0 .

By MaTpuuara JaHuJeBCKHH METONMHMHr HaB6artjard KajamHHH K¥arafMuss

AP = M7 UAD UM, =

1 0 0 0y " 23 — 0 —2 1 0
: 1 23 1
~| 0 64 46 —477 -5 23 T — 3 0 5
0 01 0 0 64 46 —477 0 o0
0 00 1] 0 0 1 0 o
B 46 509
B -F
=| —320 69 —1503 10235
0 1 0 0
0 0 1 old.
1 46
—320 69 —1503 10235 8 — T
= o 1 0 0 —320 69 —I1503
0o 0 1 0 0 1 0
o 0 0 1 0 0 1
1 69 1503 10235
—320 320 T~ T 320 320 92 —3070 43884
0 0 1o o 1 0
0 0 o 1 0o o0 1
Jlemax,

P(A) = M -—92 13 4 3070 A3 — 43884 X 4 225228,

K¥natitrysunanapra axparuo,

P(Ay= (A —13) (A —21) (A —25) (A —33)

HH XOCHN KHJIaMHu3, ByH}laH
Al == 13,

9ca X0C COHJADHU TONAMH3:
Ag = 21, )\3 == 25, A‘ - }3.
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16
10235 | X
0
0.

—225225

0
0
0
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Duan xoc BegTopaapur Tonamns. By epra S = Mg UM, M; G¥irauinra yuym .

{4.3) — (4.4) dopmynanapra kypa

- 1 69 1503 102357 [~ =
_ 320 320 320 320 13
0 = M, UM, My D) = MyUM, 0 1 0 0 132 | ==
0 0 1 0 13
_ 0 0 0 11
_ e
1 0 0 0 5 0 1 ol |5
1 46 477 3
= MU| 0 5@ — &1 64 132 [=Mz| 1 0 0 T1=
0 0 1 0 13 0 0 0 13
Lo o o 1L 1! Lo o0 b
3 T T3 737 r
I 1 0 00 T vy 3
1 1 1
- - — 2
e |2 | =0 00 g3 :%
123 3 6
13 0—2— ) 13 5
1 0 0 01 1 1 4

Llyunaét kuanb, 0 = (326,4). Ily #¥n 6unan xuco6rad, KojraH X0C BEKTOP-
JIaDHH XaM TomaMu3:

=32 —6 49, XV=@3 —2,6 —4’, XV =3 — 2 —6, 4.
5- §. JIEBEPBE METOAH
A marpuua
POY =N —p =l —p = (

XOC KYNXaAMHHHT MMAM3NaPHAH Ay, Ay, ... , A, Cwian, mwy wilhsnap-
HHHT CHMMETPHK (GYHKUHSIAPHHH 3ca S, Cunan Gearu/iaimua:

™
i

Se= NN (k=T n). (5.2)
(=1

Xoc KynxaiHHET KO?@)cpmméHmapn Pis Psy oo s D, OUNH S, NapHu
" Gornaiiiuran xyhuharu fHeiomon gopuyrarapi MaBxyn:
Se—PiSpet— oo —Ppes Si—kpy=0 (k=T1,7). (5.3)

By dopmynanapaar kefiunuanuk xam QoiizanaHamms. YaapHH wHcGOT-
Jamn yuyn P (A) mu Kyfnaaruya €sub osamus: :

p()‘)=()‘_)\1)()‘_)‘2) . ()"—)‘n)-

By renrnuknu IudepeHUHaNIACAK,

' . n n n P }\
PO=2TT @a—=r)= zr_(r,) (5.4)
(=1 j=1,1#1 i=1
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aBHUAT Keau® uHKagu. Dy efiHMSTHHHT YHC TOMOHHMHHM XHCOOJAAMH3Z

PO rt (g M (= py BRI L

b (= Pamt = Pu—2 by — o oo — PR (5,5)
(=12, ..., n).

WIKKMHYY TOMOILIAH

PRy=nit"t—(n—=1)p M7 —(n—=2)p, ¥ — .., —p,_y
ai xucobra onud, (5.4) alHuATHM KyHnAaruda €sum MyMKHH:
P)y=nM"t—(n—Dp M P~ (n=2)p, P — . —p =

=l A (—ap -+ S) T (—npy—p S+ S) TR -

(PP Si— P Sy kSt L

+ (—npn_1—pn_281 — P Si— oo — Py n-2+sn_1). (5.6}
Bynpan gydugarunap Keaub yuKalu:

_(n—l)p1=—np1+sl,

—(n—=2)py=—np,—P Sy + S,
—(n—3)ps=—np3 pzS —p1 2+Sa, (5.7)
—',0,1_. npn— pn-2S - —pl n—2+Sn—1

By rtenrauknapuu CoAlanaliTHRCaK:
Sl —p = O’
‘5'2—_—pl*S _‘sz——oa
S; _pIS p2S1—3Pa——O (5.8}
S p1S - p/z— S —-(I’L 1)Pn-1=0-
ByJaapaaH KeTMa-KeT Py, Pas « + . » Pp_y JGPHH BHHKA2HMHS.
P, HE XOCWJ KHIMI YuyH Kyinlarunapaan Qoiijananamus:
P(y) = )1_p1)\{l_ ves = Pper My—p,=0

P()"z):)\g_pl)‘g—l— e —Pnay )\2—-pn=0
P(;‘n) =)\¢1_—p1 }‘Z—l — . —pﬁ—i)‘n_pn=0'
Buan Gynapuu Kywums,

Sn"p1 Sn-—l_ «oo T P S1-—I’Lpn=0 (59)

TeHraukka sra Gynamus, By rteunrimk (5.8) Ounnan Cupra Hewomon
gopmyrarapunic Gepalu.

Xoc Kynxan Kos(QHUHEHTAPHHH 5.8)—(5.9) naplxaﬂ dolizananno:
KeTMa-KeT KyHuJarnua XOCHN KHJaMu3:

'l = Slh
Pr=3 (S;— S,

_.._(S —plsﬂ— T e e _pﬂ;-lsl)‘

12—2105 17%
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Arap Sy, S,, ..., S, Mavaym 6¥aca, 6y ¢opmynanap Epramuia -
Pi Dy« oo P, TOmIAAH. Mabaymky, S; A MaTpULAHMHE H3ura TEHT: -

S1=)\1+)\2+ .. —]—-)\n=t1‘A.

Vikrunuu tomonsian M, A, ... At sjap A*= [a{¥] MaTpunaHHHT XOC

<COHJIAPH 3KaH/JIUTUHU XaM 6I/IJIaMH3, LITYHHHI YYYH XaM

n
Sp=M+M+ ... =tr A = Na®
i=1
Ulysnait xumo6, P (1) xoc Kynxaluuur Koatp(buunenmapnnn TOTHII
yuyn A% A3, ..., A" matpuuanapun XOCHI KHAMO, YJIADHHHI H3H

n
S = Zaz(?) (=1, n) HH TonHII Kepak.
= .

Marpuna wsunn TOnMw yuyH 6y MaTpuIlaHHHF (AKAT AMaroHa’
DJIeMeHT/IapuHy Ouin Kudosmup. LIynunr yuyH xam m = [n + lJ ne6
oms, A% A%, ..., A™ HH XOCH] KMAMUI XamAa Amtl Am+2 -
A" MaTpunanapHuHr (axaT AMArOHAN JIEMEHT/IaDHHH X HCOGaI Kepak.
By aca XHCOGJAIIHE aHua KHCKapPTHpalH.

Olysra xapaMaciaH JleBepbe MeTOAH XKyJa KyI MexHaT Tana6
KU 1. :

Mucoun Jlesepbe MeTOaM Gunad

-1 22 07.
2 13 2
A=l 5 | 2 3
0 21 -2
"ManI/IHaHHHl‘ xapaKTepm:TuK Kg’ﬂXalLH TOMUJCHH. .
441
Euunm. By epaa m:[ _g ]=2 6yaraumury yuyH A2 wm xucoGnab, A%
B8a At napuunr dakar Luarouan BJieNIeHTﬂapMHl{ TOUaMHU3:
-1 22 0 F—1 2.2 0 9 —9 8 10
e 2 13 2 2 13 2| 16 615 7
= 2 —1 2 31 2 -1 2 3110 7 8 —2
0 21 —2 L 0 21 -2 6 —3 6 11K
r—1 2 2 0] 9 —2 8 10 3
i 2 13 2 6 6 15 7 117
= 2 —1 2 31'Jo0o 7 8 —21|{T 35
L o 1 —d Le —s 6 11 —10 J.
9 —2 8§ 10 9 —2 8 10 129
Ao 6 6 15 7 6 .6 15 7 ) 108
1o 7 8 —2 0 7 8 —2 T 159
L 6 —3 6 1rd L6 —3 6 11 148 1°
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Jemak, 6y epaan

S;=trdm—14+1+4+2—2=0,
Sy=tr A3 =946+ 8+ 11 = 34,
Sy =tr A3 =34 17 + 35 — 10 = 45,

S, = tr At == 129 4- 108 + 159 4- 148 = 542,
Buau (5.10) dpopMmynanap épaamuga
P1=5=0,
Pa="g5 (Sa—p1S) =17,
1
3= 3 (S3—p1Sa—p2Sp) = 15,
1
P=7 (Si—p1Ss—p2S2—p3 Sp) = —9

JIapHH TONAMU3.
Jlemaxk,

POy =M—17M— 15149

Gepuarat ManuuaHHHr XapaKTePUCTHK K¥nxazuaup,

6- §. X K. PAIREEB METOJH

A. K. dannees Jlesepbe MeTOMHN IIyHIaH TAaKOMH/VIAIITHPIUKH,
HaTmKana, OepwiraH A MaTPHUAHHHT XOC KYNXaluHH TONMII OHjam
6up BakTia yHra Teckapu Oyaran A~! marpuiuaHd XxamAa A marpu-
LaHHHT XOC BEKTOPJAapHHH XaM TONHII MYMKuH OYJald.

JleBepne metoauparu A, A2, ..., A" Marpuuanap KeTMa-Ke TJHTH
ypuunary ymey A,, A, ..., A, kemMa-xemmkau Jl. K. Panjeesn
Kyhularuya aHuy/Iainm; »

Aj=A, trA =q, Bi=A—qE
A =AB1:trA =q, By=Ay—qkFE,

) .. . trA -1 . . . . . . » (6.1»
An—1 _‘ABn-—m — L = 9n-1, Bn—1 =An—1_ Jne~1 E,
A, = AB,_,, t Ay B,—A,—

By epna Kyﬁm{armapm{ ucGoraafimua:
a) g1=P1 G2=Pay « sy §u="D4
B) B, HOIb MAaTpPHIa;
B) arap A MaxcycMac martpuua 6yica, y Xonpa
A-l= %_ .
Pn
MaTteMaTHK HHAYKUMA MeTOdu OunaH aBBan a) gn ucbotnafivus. Pape
manku, p, =trA=g¢,. Ouin ®apas KuUNalIHK, ¢; =Ppi, g2 =P,
+ Qrm1=Pp~1 OYJICHH, Y XOJNA g = Pj, SKAHIUIUHU Ky pcaramus.
(6 1) JaH Ba IOKOpHJAard ¢apasian Ky#uJaruHd XOCU1 KHJIaMH3:
Ak=Ak'—‘q1 Ak Lo Y —qk—iA ___Ak___piAk;i ooe _pk—l A-
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Jemaxk,
trA,,=qu=‘[rAk—p1 tl-Ak—-l _— . . -——pk_l'[rA =
=Sy — P Spei = oo —DPpes S
By epran Hrioton dopuysanapu (5.3) ra xypa kq, = kp,, sbuu Gy =
= p,. by zca GupHgud TacaMKHM HCCOTIAfilH.
Vkkunau TacAukHH ucGoTaaw yuyn [ammisTon — Kenn TeopeMa-
CHJAaH (onlalaHaMK3:
B,=A,—p,E=A"—p Ar='— |, —p, E=0,

By rtenrimxka xypa A, =p,E, (6.1) pan sca A,—A-B

ne=1e
Jlemak,

A—l — Brr—l

Pn
Ly Onnan yumnuu TacAuk xaM ucGormanad. IOxopuia XocHr KHJIHH-
rai A,=p,E TeHIIMK KOHTpONb Ba3u}acHuu Gaxapaiw, arap A, Mmar-

puua ckansap p, L MatpulajaH KaHua KaM ¢apK Kmwica, xHcoGJaam
yH4a sixmd oau6 Gopuiran Gy.Jaiu.

Mucoa Ky#ingarn
1 2 3
A=]121 2
3 21 |

MaTPHUAHUHT XOC KYnxaguHu Ba A=l HH TOTaMH3.
Eunm. (6.1) dopmynara kipa

Jlemag, py = 8 6§au6,

Ea

T3 11
-8 2 8
1 I
A 1 = -5 -l -5
Lo1_3

L8 2 —%d

OHIM XOC BEKTOpJAPHM TONHII MacajacHHH Kypaiauk., HOxopuaa
aHuKJaanrad By, B,, ..., B,_, marpuuanapaau ¢oigananuc,

Q) =MTTEL MR M3 B+ ... + B,,
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marpuiani tysamus. Arap A MaTpuuanudr 6apua Ay, A, ..., A, XOC
conJapu Gup-Gupuian dapxan 6yica, y xonta Q (A,) Marpuuasap HOMb.
MaTpula 3MacJMTHHH Kypeatnul MyMKkHH. uix Q (A,) MarpulaHuHr
xap 6up ycryHu A MATPUUAHHHF A, XOC COHHra MOC KelaJuraH Xoc
BEKTOPJAaH HOOPAT SKaHJHTHHH KYpcaTaMus. -

Xakukatan XaM, B; — AB;_—=—p,E (j= T,—f_z) Ba A, XOC Kyn-
XaJHUHT HAAM3H OYJraHaurd yuyH
M E—A)Q (M) =
= E—A) (i E+ 1T B+ o M B+ By =
=ME+NT(Bi—A) + ... +4(B, o —AB,_))—AB, =
=M —pe T — ... —p) E=D,

SIBHU
(M E—A)Q (W) =0,
OyHaaH 3ca
(0 E— A)x = 0,
&ku
Ax=)\x

Kenuo uuKany, 6y epla x Bekrop Q(h,) MaTpuuaHmHr HXTHEpHA yc-
Tyuu. AnGarra, Xoc BeKTOpHU TonHw yuyH Q (A,) MaTpHUAHHHT XaMMa
yCTyHnapHEH 3Mac, GaJKu YHUHT GHPOP YCTYHHHH TOMHUI KHGpOSMMD.
Q(},) MaTpHUAHHHT X YCTYHHHH KyHHAarH peKyppeHT (opMyJalan
aHHKJIAIl MabKYyJRHP: ;

uy=e, u;=XNti-1+b;,

6y epna b_, B, marpuuanuur. GUpop ycTyHH O§amd, e sca GUpPIHK MaT-
PULAHUHT 11y HOMepAH YcTyHHmup. By Xonna

E=TL”__1.
7- § HOAHUK KO3 DHOUIUEHTJIAP METOLU

XapakTepHCTHK KYNXajHH €3HI Mypakka® Macaja 3KaHJMTHHH aif-
TG YTran 3AuK. HoaHnk xospduuHenTIap METOAH MaHa Iy Mypakkal
MacaJaHH aHua cofja Macasara, sibHH D () =det (A —AE) uu A=
=0,1, ..., n—1 xufimatiapaa xucodjall Ba OUTTAa COHJIHM MaTpH-
LAHHHT TecKapuCHHM Tonuimra oaud Kenafu. Ouafuura 606Jaru me-
TOAJApHMHT OGupopracuad Kyamad, D(0), D(1), ..., D(n—1) uu
XMCOOMAaiMK3, HATHXKAAa XOC KYNXalHHUHT Py, Py, + .. , P, KOpbu-
UMEHT/IApMHE TOMMII YUyH KYHHIard 4YHM3HKJM anreOpadk TeHrsavasap
cucremMacura sra 0V.Jamus:

p,=(—1)"""D(0),

(1) (17— py 1P~ = pye 17— . —p,) = D(1),
("1)'7 (Qn —bh 20— Pq 2r— “—pn) = D(Q), (7.1)
(—1)" (1 — 1)— py (r — 1)~ py(n —1)*=3— .. = p)=D(n—1).
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By epram sca

PitPat oo Py =14 (—1)*(D(0)— D(1)),
| P2t 8= £ b, 2 =204 () (D (O—D @), (7.2)
pn—1)=1p, (=172 1+ o A P (D)= (e tyige
+ (=1)*(D(0)— D (n—1)).

By cucreMann eund, xoc Kynxal KOI(GQHUHEHTNADH P;,Ps, « .+ . , Pp
Hu Tonub osiamus. Kyhiunarn marpuua

1 1 A .
2=t 2n—2 Ces

B, ='[ ey e e e . e 2
(=1 (n—1)"*"2 ., . n—11]

- Ba

1 4+ (=D"(DO)—D()) ~ 2
2':‘ 2ﬂ+(_1)"(D(0)—D(2)) ] ;__: pg]
(=1 + (=)@ —D—1) 4, L p,

BeK TOp/aPHH KHPHTHO, (7.2) CHCTeMaHM MATPHUANM TEHIVIAMAa LIAKAHAA
&30 O0J1aMH3:

Bn—15=z .
Dynnan sca

p=B:1d. (7.3)

Ulysr xaM TabKuAna0 YTHI Kepakkd, 6y MeTOx Owian 6Hp HeuTa

OMp XHn TapTHOIM MaTPHUANAPHUHT KYNXaAMHH TONHII KyJailup,
“TecKapy MaTpuila (axar XapaKTepPHCTHK JAeTePMUHAHTHHHI TapTHOMTa
©OoFmuK O6¥u0, YHM OJEMHAAH TONHO KYHUII MYMKHH,

Mu coa Ky#tugaru

-1 2
2 1.

A=1 45
0 2

‘MaTPHUAHUHT XOC K¥MXaau TOIMMICHH,
E yum I"ayce Metonn GunaH aBBan

1 1 1
Bi=| 22 22 2
3 3 3

MaTPHUAHHHT TECKaPHCHHH TOMAaMH3!

2
3
2
1

NwWw DO

by
@ |
!
[
w  tojor to]—

ol o N
|

|
-
.
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C¥urpa xyAngarunapuu xuco6aaitMua:

-1 22 o0- -2 22 o0—
2 13 2 2 03 2|
DO=| o _y g g [=9DPW=] o ;1 3 |=—2

0 21 —2_| _ 0 21 —3J

-3 2 o0- -—4 2 2 o0—

2 —1 3 2 2 —2 3 2

D@=| o 3¢ g |=m—BDO=| o _; 1 3 |=

0 1 —4_ 0 | —5

= — 108,
Buay (7.3) TEHrJIMKKa Kypa

-1 117
7T 7 B | 0
- 5 1
P=|-3 2 - 98 || 17
3 1 198 15
A A I

mH tonamus. leMmak,
PQ)=MX—1722— 15149

SepuiraH MaTpUUAHMHT XapaKTePHCTHK KYIXaxumup.

8- § XOWUSJIAII METOIH

MabiymgH, n- TapTHOMM A == A, KBaApaT MaTPHUAHHHI XapaKTe-
PHCTHK KYnxalu :

D () =D, (\) = det (A — \ E)

HY TONHII 7 OPTran capu Kuiinnaamu6 OGopaiau. Jlekun D, (}) Gunam
{(n—1) -tapTubim A,_; KBajpaT MaTPHUUAHHHI XaPaKTEPHCTHK Kynxa-
JH OpacHia peKkyppeHT MyHocabat ¥paatud, D, (A) Hu Tonum Macana-
cuad D, (\) HM TONHIIra KeJTHPHII MYMKHH. BynuHr yuyH Ou3s onuik
anreGpafian’ afipuM MabJIyMOTIap KenTupamus, Bepunran A = [a,;] maT-
puuara OUPUKTHpUJIraH MaTpuua Aeb,

Ay Ap ... Ay,
A21 Agﬂ e s A2

An1 An? * o0 Ann

Matpuuara afitunaid, Oy epla A;; nap @;; 2NeMEHTIAPHUHT anreGpauk
TYAREPYBUHCHAMD. Matpuuanapi KyNaATHPHIL KOWAacHAaH

A*= 8.1y

d 0...0
Adr=Ara=| 0 @0 4R (8.2)
00...4d
xesm6 unkalu, Gy epha d = det A.
18%
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OHIN XOWMsNalW MeTOMMHH TYWYHTHpumra Tamus. Bynunr yuyH
A, MaTpHuaHu

A AL
A=A =| 271 ' 8.3
n g, (8.3)
KYpunumaa €3ud onamus. By epaa
=D ”
= ({Zim Qopy o ooy Aty n)l’
o \n=1)
4 (anla Qpay « 00 s a’m /z-l)
Brau A, — ) E, MaTpuuara GUPHKTUDHArAH MaTPHUAHH C (N =C, =
= [ci,( )] oprany Gearunad, (3.1) Tenrauxnan
/m( ) = n 1 ()‘)
BKAHMMI MUY KYpamus, (3.3) renrauxaaruiek, C, (A) HY XaM Karak.iapra
By 1amMu3:. .
. Cn—-l(") g(n—l)())
Co() =] 70
h (}‘) Dn—1 (/‘) .
By epna

g0 = (e () s (V) v oty Coy at O)):
A (*)=(c1, ()¢ n? ()‘) vy Camirn ()

Oymb, D,_, (*) aca A,_, MarpHUaHHHT XaPaKTEPHCTHK KYNxaluAKp.
(8.2) Tenraukiau

” (A, —1E,)C, () = D, () E,
€xu
Apy—XE,_, u®M C..,() "o
[Fe e L] Rl B0
ra sra Oynami3. Bywlan zca Kyiinnaru
[ =1 £ )"0 +E" D, /=0
L5 %G o8 ¥ @ (@ns = 1) Dy () = D, ().

-1
TeHrMKAap Kesnb wukasu. By Tenrimkaapuunr Gupraunciaan g~ (1)
HH Tonamu3. ByHMHr yuyH OMPHHYH TeHIJIKHH

rg T =AW e D, () (8.5)
waxJ/aaa 63116 OJMII MabKyauup. By TeHranxaax ,
n 1()=)‘n ’—i‘q}‘" 2+q)\n 3+ '+qn—1 (86)

Gyranmry yuyH, kKypamusky, g "7V (A) BekTop ) ra HucGaTan (n—2)-
Aapaxa BEKTOp — KYnXajuup:

g0 =g I B s LB, (8.7)
Bynu Ba (8.6) mu (8.5) ra xyhnG, A Hunr OWp XWwa JAapaXajapd

(8.4)
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ONAArH KO3(UUHEHTIADHH COJMILTHPCAK, b ,?"‘” (/=0,n—2) nap
YyuyH KyHujard TeHrJMK/apra 3ra 0ynamus:

( 5(()""1) m=(— ])n-—-l;(n—l),
b_{n—l) = An_l?;(‘,"‘” + q1i(‘n—1)’ (8.8)

a8 8 e s & & e s s ® e 2 4 »

| B — Auab i)+ qusieo,

LLIyu}lan KHIHO, 6eBocm‘a D,(}y uu xnco6na6 KefiMH KeTMa-KeT
D\, DA, ..., Du(r) napau  xucoGuaafimus,

Mucoa Kyiuparn

B o~ N

3 4
2 3

A=
1 2
1

= N —

3 2

MaTPHI@HHHT XapakTePUCTHK KYNXaaH TONMJICHH.
E4yum. AsBano

12 , 3
a=l2z1 2
32 .1

MaTpuian onamMu3 Ba Dy(A) = N — 2\ — 3 nan ¢ofizananu6, g{2(\) numr Kosde
¢uurentaapunn (8.8) gan TonaMmus:

150 =[]
- 1 2 3 3 1
b§2)=[2 1 ] [2]_2[2 ]=[ 4].
A = 1 Vit .
Auan g9} = [ ] [ 4 ] Hu (8.4) ra x¥iu6, Dy() HU Xocul KHJIAMU3!
Dg())_[32]([ ] [4J> (1= —24 —3) = — A+ 3N+ 141 + 8.

Duan A, = A 1e6 oau6, g (1) vu Tonamua:

v 4] w--[ 2133 [3]-E)
Plal=[2)-1 =)
g0 =~ %} _[12]1_[5}

Huxoar, D,(X) nu TOnamua:

DA 4 2( 4'ﬂ7\ g A g]—{—l N(—
" =4, 3, —13 2 — —_— — 3
M =1 ] [2 [14] [10J> A= (=»+

43N 144 8) = M — 423 — 40 A2 — 56 A — 20.
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9-§. X0C COHJIAPHUHI' KHCMHI MYAMMOCHHH E‘ll/lll.lHHHl"
UTEPALLMOH METOMJIAPH

By naparpadia 6u3 Xoc COHMADHHHI KHCMUH MyaMMOCHHH euMIl-
HUHT 3HT COAJA METOANAPUHH K}“fpnc’) uHKamu3. Bynnan rtamkapy xa-
panaguray MaTpPHUAJNapUMH3 Oyl CprKTypara sra ne6 gapas xuia-
MH3.

Tawvpud. Arap n- TapTPI6JIH A KBaJ_IpaT Mannua n Ta 4YH3HK-
Jii 3DKJH XOC BeKTopJapra sra Gyica, Oyniai marpuua 000ud cmpyk-
mypaga 32a isehnnand.

Husugai anreGpaan MabayMKIH, MaTpHUANAPHUHT KyHMAard cHub-
JIapH OJnufl CTpPYKTypara 3ra:

1. CHMMeTpHK MaTpHlla, Y9YHKH YHHHT XOC KufiMar/apu
XaKuKui coH/ap OysM0, XOC BEKTOpJaplaH TY3HATaH OPTOroHaa Oa-
3HC MaBXYLJD.

DpMuT MaTpPuuacH, YHUHr Gapya XoOcC com}apn XaKHKHk
6¥sn6, xoc BeKTOpJapulaH MOC DaBHUINATH 7 y.nqos.rm KOMILJIEKC
(asoa opToHOpMas1 6a3uC TY3WI MYMKHH.

3. Hopmaun marpuna. Arap A marpuua ¥3unuur Kymmacy A*
Ounan KommyTatuB, ibHH AA* = A*A Gyaca, y xonja A mampuya
Hopmaa Iehnwnald. YmyMar oarasfia, 6y yuyTa cHd(ra TEeruuu maT-
puianaplad Tallkapd OAJHME CTpyKTypara sra OyiaraH Gomxa MaTpu-
nanap xam masxyA. Bus aBBanm Molysm Gyfinia 3Hr KaTra XoC COH
Ba YHra Moc KeJIFdH XOC BEKTOPHH TofHI OWnaH myryJsiadamus. Ke-
HAuH 3ca MoAysu OYiMua KaTTaluK XKUXATAAH UKKUHYH YpUHAA TYp-
rai Xoc cOH Ba yHra Moc KeJaJuraH XOC BEKTOPHH TOMAaMH3.

JHr Karra Xoc COH Ba YHFra MOC KeJaJHrad XOC BEKTOPHH
Tonumaa papaxkann meroa. Papas KujaaHJauk, A MaTpuna OAAMi
CTPyKTypara sra Ba YHMHT XOC COHJADH Ay, A,, ..., A, 6y.mb,
yJapra Moc KeJajuraH uUM3HKJH 3pKJH XOC BekTopsap x(, x(2 .., .,
xt" 6yacun. By epma TYPT XxouHH KYpuO UHKaMu3:

1-X 071, A MaTpUUAHHHT XOC COHJapHAaH GuTTacH MoAyJu GYiipua
BHT' KaTTa OYJCHH. YMyMHﬁmxxa 3apap eTkasmaclaH XOC COHJiap

KyAujary TapTHOA& Koisamran Aed (papaa KHJIMIIMMH3  MYMKHH;

Ml >4 > ]l |=>... =7l (9.1)
Bus A, uunr TakpuOuii KWiAMATHHM TONHIN YCYJHHM Kypcatamus. Kx-

THEPHH HOJMaH (HapKJH V' BeKTOpHHM 0M0, yuH A MaTpHUA XOC BeK-
Topsapu OYyinmua éamua:

YO — p XD 4 p, x<2> 4o b,

By epna bi nap yarapmac comsap Gy/mb, afipuMaaps HOaAb  GY/HuH
XaM MyMKHH, y(© BekTop ycruia A* marTpuua EpAaMula anMallTHPHII
Oaxapamus:

n
PO = AFYO) — ;1 b, A¥X(D,
186

www.ziyouz.com kutubxonasi




By eplian A*x() = M X() sxansmrunn Xucobra omib,

Yo = 2 b M (9.2)
j=1

ra sra Gynamus,
Dyau n YAuoBaH BekTOpaap dasocH R, Aa mxTHEpHit €1, €30 v vy
e, Gasuc onamu3. Ly Gasucra

P = (yi0, YO, L, iy,
XD = (X5, Xajy oo oy X))
Gyacun. (9.2) TeHrMKHM KOODAMHaranapia €su5 4HKaMus:
n
b — 2 by N (i=1,"n). (9.3)
Hlynra yxmam "~
YD — ’S‘ b x“xk+1 L (9.4)

]' 1
By epaa ¢;;=0b;x,; Ae6 Gearunad, (9.4) nu (9.3) ra 6ynamus:
I L S
y{ P e L (9.5)

Papas Kusaiiiuk, c,,;éO 6vnc1m GyHra B3pHOIHII YYyH JacTjaGKu

BekTOp Y@ Ba ey, &, . .., ¢, OasUCHA KePaKM DaBHIJA TamJall
¢ A . "

Kepak. dumu d,; = c—j Ba py=73 ne6 (9.5) mu Kyhuidaruua €samus:
3

k41
Y Tty 4 iy *

— . 9.6
yB Tl ...+dmu,, ©-6)
By epaan aca (9.1) uu xucobra oacak, £ —>© Ja pt< ... << pf—
— 0 Kequ® 4uKalM.
Hemak, (9.6) nn gy#unaruda €3MmIMMH3 MYMKHH:
(k+1)
)’
= M1 4 Ol )] {1 4 O(fuaf*)]* = M[1 4 O ()] =
l
= Ay 4 0 (|l
By eplan sca erapauua KaTTa £ Jap yuyH
otk
M~ g (9.7)
Y

ne6 omiuvus Mymxun. Oxataa x() BeKTOpHMHF OHp HeYa KOODAH-
Hatajapy Hoajad (apksu 6Yysagu. Ulyauur yuyH (9.7) Aa HuCOATHH
i Hupr OUp Hewa KuiiMaTHma xucoOsami MymKuH. Arap 6y nucGaTiap
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€Tap/u aHUKJMKAA YCTMa-ycT Tyllca, Y Xonda Ou3 A, Hu erapiu
aHuK/MK Ounan Ttonran Gynamus. Papuwianky, Oy IKapaéHHHAT SKHH-
JIAIUMII TE3JHIH v HHHI KHUYHKJIHTHTA 6OFJII/IKI1Hp.

dcamarma. IOKopuaard wuTepauuod XapaHHUHI SKMHAAUWHIIHHA Te3J4ITH~
puw yuyH aiipum Xoanapia KyHujard Marpulianap KeTMa-KeTIMIHHH Ty3um ¢olt-
JAaTUaup:

) A = A4,
y At = A42. 4,
A3 = At A3,

/izm.___rfizﬂz—.l_Az m—l'
By epnan sca k = 2™ pe6 0.au6,
P = ARy O
Ba
FAHD g5

ra sra 6¥namus.
_ Tonuaran sHr katTa xoc coH A; ra MOC KelaguraH XOC BeKTOp CHbaTHL3

¥ onmmumus Mymxun. Xaxuxatan xaM, (9.2) dopMy nafan

n
- - - —
y(k) = bl}\lle X(I) + Z b,)f X(I)
. i=2
ra sra 6¥aamus. By epnau

n
- - b .
(B) — pak! )]
y —blkl{x +.§ 7 pix ]
j=2 .
Arap 6us p’;k—::o SKaHJMIHHH XHcobra OJIcaKk, ¥y XOJa eTapiaH aHAKAHK GHJIaH ‘

v = pk XV

ra sra 6yunamus, abun y*) xoc Bextop X(1) jam commu kynaiiTyBuM GuiaH dapx
KHJANTH Ba, JIeMaK, ¥ Ay XOC COHra MOC KeJNaj(Ural XOC BEKTOPAHP.

Mucoa Kyi#nparu
5 —1 0
A= [ —1 31 ]
0 11

MaTpPHALaHHHT SHF KaTTa XOC COdM Ba YHI'a MOC KeJajuraHd XOC BeKTOPH TOIHJACHH,
Eunm [acraabxu y(o) = (2, —1, —1)’ BEKTOPHH OJHO, YHHHI HTepailusi-
CHHH XOCHJIX KHJaMHu3.
Hatuxa 16- aaBanfa KeATHPHITaH.

16- orcaosan
— — , —-—
y Ay Ay ! A’y ’ Aty Ady Aty I ATy
2 11 61 336 1842 10071 54981 299916
—1 —06 —31 —162 —861 —4626 125011 —135702
—1 —2 -8 —39 —201 —1062 |—5683 —30699
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dasomit

As; ‘ A“; ‘ A“-S’ ‘ A“S}- A"__y

1635288 8914131 48586477 264798094 1442094008
—737711 —4015822 —21865709 —119103538 —648894351
— 166401 —504112 —4919934 | —26785643 | —145889181

Vltepaunsiin my epaa TYxTaTHO

12
YW1 1442094008 Y9 648804351

§(1D = 264798094 = 5,4460; y(I0 = 119103538 = 5,4481;

v 145889181

' $i) = 26785043 5,4400

ra sra G6¥samus. Jemak, Ay HHHT Taxpubuit Kulimatu
A =—;- (5,4460 + 5,4481 + 5,4400) = 5,4447 ~ 5,445

ra Tenr. A MaTpHUAHMHF GUDUHYH XOC BEKTOPH cH{aThAa
[ 1442094008]

T(12) =

y —648894351

—145889181

HH OMUILMMH3 MYMKHH. By BeKTOpHH HOPMalJaulTHDraHgas C¥Hr
= (1; —046; —0,10)

Kennb 4YukKagH. .

2-x0J. A MaTpulla XOC COHHHHHI MOAyJM OYfiHua 3HT KarTaci
Kappau Gyncud. Papas KuIalIiK,

7”1:'}"2_ .. .zks,

P"xl>l}"s+l! = l)\s+2| = 00> P\nl

6yacun. By xonma (9.5) TemrymMK Kyduparu Kypunuwra sra  Gynamu:
D et e e g M e

. (9.8)

P Cn o Fadte, Mo+ et
By eplla XaM ¢+ ... + ¢ 70 ne6 dapas Kunamus Ba
dy; = —c;?ﬂl_c; (>s), pl=-:—: Genrunawjapau  Kuputu6, (9.8)
HH KyHuaaruua €3amus:
yft o — L+d; b4+ djpef !
ygk) B +4a;, s+lp‘§+1 4+t dtny'ﬁ
Bynnan sca, pf 7% O mu xucoGra o6,
L k
= —ygT)-}- 0 (Jps1?)
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ra sra 6yJ1aMH3 W ynza#t kummb, oKopula KeJaTHPHIraH }Kapaeﬂ oy

epla xaMm YpuHiauwmup. 1) xosjarulek A Matpuuasuar A; Xoc = coHura
MoC KeJiaZuran Xoc BeKTop cudatuia TakpuOuil paBuiijia Y& HE onpe
IUMMH3 MYMKHH. YMyMmaH afitranfa, Oomika Jjactiaabku y(® BekTopHU

tan1a6 Gowka A*y©® xoc Bekropra sra Gysamms. Illynpaii Kumm6,
A, Ta Moc KesJazyrad GOLIKA XOC BEKTONIADHH XaM TOTIMUI MYMKHH,

3-x04a. Dapas Kwialnnk, A MaTPHIAHMHT XOC COMJIADH KYVHAWAary
LIEPTJIADHH KaHOAT/IaHTHPCHH:

Mmoo = h = — A= = — App
Ba _
M=...=sp|> g1 =. .. > P‘n|~

DBy epna 1oKopuiar# HrepauyoH kapa€HHM KYyiuad OYamadily. Xaku-
KaTad xaM, (9.3) TeHIVIMKHM KyHmiaruya &smil MyMKHH:

}’Ek) = (01X + . o F O X)L (b,
+bripXt, r4p) (— M)F -+ br+g+1 Kb, rptthy g oo b XM=
=duM+di, (= D+ rqpidf o dimdE

By epna diM: Ba di, ;11 (— 1)*¥ xamnap Gup xmn Taprubra sra G6y-
JauG, & wuHr Ysrapumu COHJaH MKKHHYMCH ¥3 HIIOpacHHM ¥3raptupa-

Iu. Jlemax,

bt
)’f Y
T (k)
}’f )

HucOar k—>co Ja Jumurra ra Gyamaiimu. Jlekun Gy epia y(®® Ba
YD g y(#—1 pa y{#%+1) nan goisanannG, A2 HM TONHHIME3 MYMKHH:

y§2k+2) —)2+O (f 2k
yl(g/z) =N A W‘/H—P+1] )a
yn =240 (| 2k
y[(2/¢__1) 1 Wret-p41 | )'

[ynnait kw6, 6y xonla A MaTPUUAHMHT MOAYJH GVinya 3HT Kar-
Ta XOC COHMHHM TONHIUMMHM3 MyMKHH. A MaTPHULAHHHT A, Ba — A; XOC
CORJIAPra MOC KeJaJural XOC BEKTOPJaPUHH TODMIN YYyH y<k+”—l—
4 Myt pa yU+D — ) Yk BeRTOPMAPHH Tys3aMus:

YEHD Ay = EHI(p XM - L L b X))+ (0
+ )‘r+p+1)br+p+1 )\f_!_p_l_l;(r—i—p—{-l) + L + ()\1 + )‘n))‘zbn;c-(n) =
= MHD[2(0, X0 + oL 5,57) 4 O (lprspa D],

YD — Y B = (— M) THD - s by px(T42) -
+ 0 (lerp+1 9]
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A wmartpunanunr Ay xoc comura b x4 .. .4 b,.x" xoc BeKTOp
Ba — A\, Xoc couura b, xU+t 4 .., 4 b, ,x7tP) x0C BeKTOp MOC
Kenamy. LUyHuHr yuyH XaM, A; ra MOC KenaluraH XOC BEKTOD CHda-

THJA ;‘Hl)—’,—)\;}‘(k) HH OJMIUMMH3 MyMKHH. Arap r Ba p éku Oy-
JapuauHr Oupoprack 6upiad Kartra Gyjca, y Xoama Oomxa AacTiabKH

() BeKTOPHH Tam/iaG W1y 3KApa8HHU TAaKpOPJall Kepax.
4-x04. By xomra A maTpuuaHuHr MolysM O¥iiHua IHI KaTTa XOC

COHJIApM K¥IIMa KomIweKC Oy.raH xon €kd mMolyssiapu OunaH y3apo
XYAa KUy 6yaraH xos kupadu. Papas kunalinuk, A, Ba A, XOC COHJAp
KymmMa KOMILIEKC CoHslap OYaub, KyHAMAard LIApTHH KaHOATJIAHTHPCHH:
» Pl =l >5] > . o= A _

By xo/ala, Ky#uiary TaKpuOHA TeHIJIHKJAPHHHT YPHHJH SKaHJUTHTA
OCOHTHHA HMUIOHY XOCHJ KHJMII MYMKHH:

—(k k(1 K2

Y =~ p x4 b,

(k41 BLI(1 RH1T(2

y( )~ b1)¥1+ x )+ b2)\2+ X )’ (9.9)

)_)(k+2) ~ b1l§+2x(l) + bz)\/23+2x(2).
Temax, 6y BeKTOpJap OpacHAd KyAMAArd TaKpHOHA YM3UK/M GOFJAHHII
MaBXKyA:

PED — (g 2 T 22y ® =,

Arap xucobJaw Kapaéuua y®, ylk+) y(k+2 pekropnap opacuna

D pyd gy =T (9.10)
YMSHK/JX GOFJAHHL YPHHIH 6F/ca, y Xonia A, Ba A sap
Wwt+putq=0 (9.11)

KBaApaT TeHrJaMaRd KaHoaT/aHTHpaiu. DBy rtenrnamanusr p Ba ¢
KoahuIMeRT/IADHEH KYHUJArH MyJI0Xasanap €pAaMHAa TOTHUI MyMKHH.
(9.10) reHr/MKJa KOMIIOHEHTJapra yTcak,

yi#D 4y 1 gylP =0,

y D 4 pyf 0 4 gyf? = 0
6ymub, i~ neG onavus. DBy epran p Ba g Hu rtomuG, (9.11) ra
K¥iicak, y xoama (9.11) mu Kyfujarnya €3cak 6yna;m:»
| Loyl oy

w yfin e | =0, J=Tm; i=)). (9.12)

u? y§k+2) y;k+2) '
(9.11) renrsmkian A, Ba A; TomuiraEiaH KefHH ysapra Moo KeJajid-
fan xoc BeKTOP/JapHH XaM Tomnui MyMmkuH, (9.9) nan

§(k+1) - )‘15‘(’1) = bz)\g (he — )\1)7‘?(2) 1

YETD — 0y ™ wm 5N (A — Ag) &
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ra sra 6Vaamus. By Hatuxkanape, MOLy/IapH TeHI €KH AKHH OFu-
raH XOC COHJIAPHMHT COHH GHp }KycpTllaH K¥n 6yaran Xom1 y4yH Xam
yMYMJIALITHPHII MYMKHH.
Mucoun Kyiimaaru
2 —1 —1 —1
7 5 2 4
A=to 1 3 2
1 0 1 0
MaTpHUAHHHT MORYNAapH 6¥HHua sHr gaTta XoC COHJapPWH Ba YHra MoC kelanurad
X0l BEKTOpJApU TOIUJCHH.
Euwnm Ky#ingaru §‘°> = (1,1, 1, 1)/ BexTOpHH OAHG YHHHT HTEpauuUsIapH-
HJ XOCHJ KHJIaMH3. By urepauuanap 17- wansania KEJTUPUJTaH,

17- ocadsan
O lav| 5|3 | a5 [y | a5 | a3 | a5 | a3
1 —1 |—28 {—204 [—1072|—4496] — 14528 | —6304 120126 {1079100
1 18 | 103 419 1181 801 —17857 | —160433|—78%083 [—3162093
1 6 40 233 1142 4665] —14936 27289 |—70750 |—959363
1 2 5 12 29 70 169 408 20985 49376

By waapanfad x¥puHu® TypHORWKH, MTepauMsijap KeTMa-KeTJIUTHHHHT MOC PaBHLI-
Jard KOMNOHEHTIaPHHUWHF HucOaTiapu TapTuOCH3 paBulla §3rapantd, Xatio,’
Hiopanap aaMaiuuHuumn pyi 6epmoxia. By sca KOMOJeKC HIM3NAPHHHT MaB-
WYAMMrHAaH JAanojar Oepamu. DHAU Ay Ba A, KOMIIIEKC XOC COHJIBDHH TOMHII
yuyu (9.12) TenriaMaHu Ty3aMmu3:

1 —6304 —160433
[u 120126  —789083 } =0.
u? 1079100 —3162093

By epaan

u? + 7,952 + 19,55 =0
Ba

A2 = —3,975 + ¢-1,936
ra sra 6yaamus. Xoc COMJAPHMHT aHHMK KulimaTu 3ca A,2 = —4 + 2 nap. Bus
TakpaOuil eyuMHH yHua KaTTa GYaMaran aHMKIMK Ouiau tomauk. UyHku HTepa-
LHMAMHM3HMHT COMM eTapis sMac 3iM. AHHKPOK HaTukara sra O¥aum yuyH uTepa-
LHUSAUR 91ia JaBOM STTHPHUI Kepak.

HxkxkuHun Xoc cOH Ba YyHra MOC KeJajuraH XoC BeKTOpHH
romum. ®apas guaafiank, A MaTPHLAHMHT XOC COHJAPH KVIHaard
IIAPTHH KAHOAT/IAH THPCHH:

] =) > Pgf 2 o0 = Pl

vy A Matpuuanxur Gup-Gupuian GapkaH 6y/rad HKKHTa MOAYJ/IaPH
6yfinua Hr KaTra XOC COHH MaBxKyl OVJacuH. Dyunaaét Baxtia 1-
Xon[a Kypuarad ycyara yxuaml ycysaHH KyJaznad, k, Ba YHra Mo¢
Kenafuran x‘¥ xoc Bextopuu Tonmum MymkuH. (9.2) dopmynara Kypa .

FO= b T b £ L bR, (9.13)
;(k—H) = b1)-lle+1x 1) -+ bz)‘§+1x(2) + oo t bn)‘ﬁ-i-];c(n)' (914)
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By renrsukjaapia %, mu #yxorum ydyn (9.13) uu A ra xynafitupus
(9.14) pau afimpamns. Hatmxana

— - ks ~9 k — -

FED Ay ® = 0800 — )X P L4 5000, — )X (9.15)
ra ara OYmamus.

Esysuu kuckaprupdin MaxcaJuia y® uuur - adupuacu neé
aTaJayBud KyHHaarg

A, B =gErD 5

CearmaliHy  KupuTamus. Arap 6 %0 6yaca, y Xomma k- oo na
(9.15) ha CMpHHuYM KYWMAYBYH HUFHHAMIMHC COII KucMd OYaaju Ba
Cus

(R sk NI 4
ALY 2 b5 — )X (9.16)
TaKpUCHA TeHIVIHKKa 3ra Gynamus. By epjazn sca
(k-1 vkR—=1 vy (2
MY F TV bid ™ (o —1)x" (9.17)

A

By Tenr/uMK/JapHH KOMDOHeHT/apAa €3uC, Ky#llaru TakpuOui TeHr-
JMKJapra sra OyJamus:

A yf? YD R

by o - = ' (9.1%)

k=1 k fe— * e
N R IERY

By ¢opmyna €pravufa ), HH TONMLNMH3 MyMKHH. Bup-Cupura axu#
k k-1 k41 3 R -

cOHnJ1ap y} ) Ba )\ly}e ) xaMJa yj»” ' Ba A,yﬁ-) OY/IrauNury y4yH aHu-

aix #ygosaau. UlyHuHr yuyH xaMm, npakTikaja b, HH anHxJafiuras
yTepauus HOMEPH M2 HHM Ay HM auugJalfiral nrepauus HoMepu k Aals
KHUUKPOK KWUAHO OJIHII, SBHRW A, HH KYHHJATH ia aHHKJEHl MabKy.a-
Lup: ,.
y](m—i—l) __)\1)};”1)

hy 2 —— — m< k). 9.19
2 y; ”—‘}\1)’](" 1} ( ) ( )
Arap [ erapauua xatta OYsca, 2% mwaur ) (j=38, 4,...) nau op-

THKJUTH Ce3UAH0 Keaalu, m cudarula Wy [ JAPHHHT 3HC KHYHTHAR
oquil Kepak, Ymyman a#itrauza, (9.19) dopmyna A, HHUr Kynoa xuf-
matiHHu Gepaiu, [Hy ycyn 6unaH Koarad XocC COHJAPHH XaM TOIHMI
MYMKHH, JIEKHH HaTH&Ka siia XaMm KYIoJpox vHMKalu.

(9.16) pan kypunu® TypuOMMkH, X' Ay vy pam daxar Ysrap-
Mac KYMaIOBYHra (apy KWIANTH, LIYHHHT yYYH Xam

.';(2) ~ A,\:;'('”)
Jed OJIMIMIUMH3 MYMKHI.

10- § MYCBAT AHUKJAHIAH CUMMETPUK MATPULAHUHT
XO0C COHJIAPH BA X 0C BEKTOPJIAPUHN AHHKJIAIN

Du3 1oxopufa oAU cTPyKTypara sra OyJaraH MaTPHlaJapHuHr
Moay/M OViiHua 3Hr Karra CHPMHUM Ba HKKHHYHM XOC COHJIapH Ba
yJapra Moc KeJiaJMraH XOC BEKTOpJapuuH TOLMILHH KYPH) UMK
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OHIu MycbaT aHMKJAHTAH CHMMETPHK MaTpHULaHMHr Gapuya Xoc 3Je-
MEHTJIAPHHH HuTePauusi yCyau €piamula TONMII CHJAH IUYFyJ/IaHAMH3.
Mabaymkn, MycGar aHMKJaurad cuMMeTpuk A MaTpunanunr Gapua

XOC COHJIapH My, dg, . .., A, Xakuxuit Ba MycGar Gyums, x1), x(@),
..., %™ X0C BEKTOpJApHH WIYHAAH TaH/Jall MyMKHHKH, yJap OpTO-
rOHaJI/IHK
n
(x®, xW) = 2 P xP =0 (15£)) (10.1)
k=1

IaPTHHH KaHOATJAHTHpaiu. DupHHUM XoC BekTOp X1 HM aHHKIABId-
ran TeHIVlaMasiap CHCTeMacHHH &3amus:

(ayy — }‘1)x(11) + amxg)‘*‘ oot amxr(zl) =0,
A x4 (@ — W2+ oL 4 @y =0, (10.2)

- . 1') . LI (1). . . . - . ¢ _ » . 01 . .
amx(l T+ apxe + o (@ — 1)xr(1 '=0
éxu

m_ 1 o) 1 !
X1 = N (@ x1’ + anxé )+ e a1nx$’ ))’

1 1 1 1
Xy = v (a21x(1) -+ a22x£ ) + ...+ aznxgz )),
| — 1 1 1 1
| %0t = = @11 A+ Gaorax) L ey, 0nd),
1 1)

‘)\="- a,1 X1
1 xg)(ni

1 1)
T+ @y L. a,,xd).

Xoc BEKTOP/ap KOOPAMHATANADHHHAT XaMMACHHH OHMPOP COHTa K¥ynai-
Tupum 8ku 6§smm mymxuH, UIymHuar yuys xaMm xbh’ =1 ne6 onamus.
¥V xonma (10.3) cucrema n ta x%", x8, ..., _ff_’,, A HOMabayMH
n Ta redrgaMazan ubopar. Moc paBuinAa TaHsal OJUHCAH JACTIAGKU
axunnampm X9, L x09 A0 gy o6 (10.3) cucremann urepa-
nHg MeToAM OujaH edamus: '

n—1
1,m-+1) 1 (1,m) ERT
xy T =W<§‘aijl "']'akn) (k=1,n—1),

n-1
m4-1 (1, m+41)
W =3 axf ™ ta,, (m=0,1,2..).
. =1
Vxkunun cucremann euuinla OANMA HTEPALMS MeTORHHMHT yDHUrA
Sefinens MetolufaH xaMm dofifananum MyMmkud. ly #a 6unan Gupus-
YU XOC COH

klz)\{m)
Ba yHT2 MOC KenaJuraH XOC BEKTOD
() 1,m 1,m)
) V=™, oL x)
HY TOMHII MyMKHH.
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VIKRMHYM XOC COH A, BAa yHra Moc KeJaJural Xoc Bektop X mu

TOlMm  yu4yH Ou3 siHa ), Ba X2 HA XOCWI KHJaJMTaH CHCTeMalaH
(oit rananamu3. By cuctemann Ou3 KyHHIard KypuHHIIAA &€3aMus:

i = D agaP (i =Tn). (10.4)
i=1 :
OpToroHalIuK apTH

n—1
(1) (2 3 (1, 2 2
D, &) = 2a & 4 xfP = 0 (10.5)
j=1

Jlan xj?) HOMabJlyM KOMIMOHEHTJAapPHUHT CHPOPTAacHHH, MacaiaH x(2 Hu
) n
KOJraH KOMIOHeHTIap opxamu Hpofanamr MyMKHH. XyAmn my X Hu

(10.4) ra xyiicak, y xoala y KyAujard yura TeHI Kyuau Oyuram
cucTeMara aiiaHaiu:

- n-—1
1 ,
xP? = daf 2P (=1, 1—9),
{ "

n—1

\ 10.6
| 2=y & @ A (106)

j—-1

{(2)
*n-1

by epaa

1) 1,m)
aﬁj = Qyj— ainxl( .

2 P 2,0 0
Byuna xam xlel =1 ne6 onnd Ba x4 ), 2 nactaaGku SIKHMHAANI U~

napuu Tapaad (10.6) cucreMaHH uTepauus MeTOMM 6uag eun’s, kg Ba
%% ppHr TaxpuOuil KuHMAT/aPHHE TONaMU3:
S(m) T2 o (42 (2.m) 2)
e W, XD (™, L, XD, 1, 20

By epma x{2 OpTOroHa/L MK INapTH (10.5) nan Tonmrazu. Ulywra
yXIam KOAraH XOC COH Ba XOC BEKTOpiapHM Ttouuml Mymkuu. (10.4)
CHCTEMaHMHL 7- TEHrJaMacuAaH KOHTPOJX cH(aTHId, SDBHM TONHATAH
Ay Ba %@ JIAPHUHT aHMK/JIUTMHM TEKWHPHUI yuYH (OBAaJaHHI MyMKHH.

KKapanaéTran MeToina, ), HM aHugnanaérranaa x mumr x(® =0
Gyumn 6uaaH GOFAMK OYJ/raH Maxcyc Xo/ap XaM Oy MyMKHH.
Bynna#t maxeyce xon (10.2) cucreMara urepalMst METOJMHH K Jial:
yuyn Kyaa#i (10.3) KYpuHHIIra KeATHPHIIAAH KeJAHO UMKKAHIUIH yuyw
YHJAH KYTY/JU MyMKUH.
Mucoun Kyhugara
5 —1 0
A= |—1 3 1
0 11
MaTpULalHHr 6apuya XOC CONNaPH Ba yJAapra MOC KelaJurad X0C BEeKTOPJapH TO- ”
IIHJACHH.
E qnm. By MmaTtpuila CUMMETPHK Ba yHHHI‘ o MHLOpJapu

D1=5>0,Dz=l_? _él='14>0, Dy=detdA=9>0
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Mycbar GYaraunury yiuyH y MycbaT aHuKJIaHraHIUP. M Ba 9 gy aHHKJARAuran
cHCTeMa:

i 1 {
¥ xﬁ.)=5x§)—x<2), .
Moxf = x4 3xf) + XD, ‘ (10.7)
N = P X,
By epaa xé”:l Nie6 onranfa MTepalUHOH kapaéH Y30KJallajM, UWYHHHr Y4YH
%aM [ =1 Ba xil) = | nebé oaud

i
D 1 1

) == @) )y,
(1 [ (U 5 4D (108)
X3 =71—(X2 + x5,

!

by =5 —x(

HH XOCHR kuiamu3. By cucremaun 3eiigenp meropu OuaaH euamus. Jlactaabxu

AKUHJAWNL -cHbaTHAa
xél‘o) = —0,5; x(31'0) =0

ne6 oacak (10.8) HMEr OXHPrH TeHTJAamacHiai k(lo) =255 HH XOCHI KHJIaMH3.

3eligenp UTepPaUMACHHUHI HaTimwacH 18- waipanna kearupuarad. XKagsanman ky-

PaMHU3KH,
A = 5,4491

_ !
P =] —0,4491
—0,1001

Ba

18- acadsan

k . xg(l WR) ‘ xs“ ) ’ )\g(k)
0 —0,5 0 5,5

1 —0,4545 —0,0826 5,4545
2 —0,4484 —0,0974 5,4484
3 —0,4476 —0,1000 5,4476
4 —0,4484 —0,1001 5,4484
5 —0,4490 —0,1001 5,4490
6 —0, 4491 —0,1001 5,4491
7 —0,4491 -—0,1001 5,4491

uan (10.7) cucremata (=2 xed ozavus na x muur X Guaan oproronanamx
iapTH
*? —0,4491x§” — 0,101 =0
Aan P uu tonamus. Bynaan
xP = 0,4491x{? 1+ 0,1001 £ (10.9)

#zn (10.7) ra x¥itnb pa xff) =1 1e6 oucak, y xonna
1
2 2
X;g)—_}\;“(l‘l“x(;;)),

)y = 3,4491 + 1,1001x2,
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Iy ¢pna
(2,0) __ 0y _,
xy7 =0, A =4
ne6 onud, mrepaundHu xyanadmus. Hatuwa 19- waiBanrna KeJITHPHJIraH.

19- acadsan
k 2 G
0 0 4
1 0,25 3,72
2 0,34 3,82
3 0,35 3,83
4 0,353 3,837
5 0,3529 3,&373
6 0,2526 3,8370
7 0,3525 3,8369
8 0,3525 3,8369

Wanpangan Kypamusku, Ay =~ 3,8369. Jnpu x‘f’ mn (10.9) TeHrJaugzad TOUAMH3?
£~ 0,4844. Wyunal Kumms,

- - 0,4844
x<2) =] 1 .
0,3525 ].

VYunnuy xoc BEKTOP *® nu OPTOTOHAMMK lUaPTJapUiaH aHHKJIAHMH3:
GO, @) = x® —0,4491£ — 0,1001x(2 = 0, '

P, ¥ = 0,4844xP + 2P — 0,3525xF)= 0.

Bysnan sca xfa)“= 1 1e6 oau6, x(13) = —0,2166 na xfj) = — 0,7029 wn TOOUG

oJjamus. Hemax,
- -—0,2166
*® =] _0,7029

1 .

Huxost, (10.7) cHCTeMaHMHr Oxupru TeHrauruia i=3 pe6 oxub, Az Hu Toma-
Mu3: Ay = 0,2971,

11- §. YUBHUKJIH AJITEEPAMK TEHIJIAMAJIAP CUCTEMACHHHU EYKLLZA
WTEPALIUS METOAMHUHI AKHHJIAUIWILKWHY TE3JAIITHPHII

Bus 2- 606na anrefpauk Ba TPaHCUeHJEHT TeHrJaMaiapHd HTepa-
nug MeToiM CujaH €4HIuJia urepauys AKUHIAUIMIUHMHHMHE  TE3JIHIHHU
OPTTHPHII METOANAPUBH KYPHO UHKKaH UK.

Upankyu anrefpavy TEHT/aMasnap CHCTEMAacHdH euMilAa Ba MaTpH-
DAHMHT XOC COHM XaMJa XoC BeKTopJapuud TONMIIJAAa HTepallusa Me-
TORMHMHI SKHHJAINMII TE3JTUIHHM OPTTHPUIL MYMKHH SMACMUKaH Jerax
capoa TyFHAaiu. DyHIa#l Metomnap afipuM xo/iapAa MaBxyA. bBus Oy
eplia MaTtpuiiach MoAysau Oyiuua ¢axarrupa GHTTa DHI Karra XoOcC
coHra sra 6yJran 4usuKJY ajreCpaux TeHr/iaMasiap CHCTeMAaCHHH euHlil-
Da uTepauus Tesauruau oprrupummunr Jl. A. JliocrepEMK Takand
3TraH MeTOAMHM KYpuO YHMKaMus.

Arap

Ax =0 (11.1}
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- xerMa-keTymK (11.1) cucrema eumMura siKMHJIAWCHH., ¥ xoala B Mart-

YM3HKJIM aareBpauk TeHrJamanap CHCTEMACHHH HTEepalHoH MeTol Gu-
JaH evaguray 6y.scak, Gywunr yuys B Ba C marpunanapud B+4-CA=
= F MmapTHY KaHOAT/MAHTHpaluraH Kuau6 Ttanaad omob, (11.1) cucre-
MaHH
XD = Bxt® + Ch (11.9)
Kypuuammga €sub oJamus.
®apas kunafink, uxTHEPHA HacTIabKH BeKTOp x® yuyH {'55(’3)}

putiandHr Gapua xoc cousmapu A << 1 (f ==1,7) TEHTCU3IHKHH KaHO-
atnantnpand. Arap || gapuunr 6upopracu 1 ra akum Gyuaca, y xoa-
Ja urepauus KyJa XaM CeKHH sIKHHIaWalu. Dyrra wmony xocun
Kumunl yuyH {X®} HuHr 6Mp Hewa NacT/IabKH XafMHM TOTHI KH(OS-
mup. Ulyrana Oy KeTMa-KeTJMKHHHT SKHHJAUMIIMHE  Te3/all THPUII
MacanacH TyFuiald. B MaTpUUAHMHT XOC COHJIAPH
>N > e > (A

TapTHGla Xofyamran Ae6 dapas Kunamus. JIIOCTEPHHK METOIMHUHT
acoCHil FOSICH KOMAMKHHHT GOl KHCMHHH aXpaTu® onuMuiiiad u6opar-
aHp. — ‘

Ulyunast xumb, 6us x* — x(8 KONIMK XalMHHUAT OOl KHMCMUHK
@KPATHILUMU3 Kepak. Bymuur yuyn x(D) — x pexrtopun B Marpuua-
HHUHT XOC BeKTopJiapu Oyimua €saMus:

20— X0 =Bz, + Bz, + ...+ B2,
A XV —x® ra (11.2) uu xyanas
x® — %) = B (x» —x®)
HM XocHN Kuiamu3. [leMax,
n
D — 0 = X B ). (11.3)

i=1 :

Ilynra yxmaw umxruépuft x&+0 — x® = B(x® — x(~1) pekrop
yuyH '

n

— - p—

D) k) Z Bz, (11.4)
7=l

€innvara sra 6fnamus. Illaprra kjpa {x¥} sxumnamysun Ba

<1, M= 1
k=0 12

6frammry yuyn, limx(m == x* pu 3bTHGOpPra ouud,

m--oo0

o0
Xt R = Z (D (k) ) =
=0

oo n n
A
b= 7
= > B Z= 20, B (11.5)
=0 f=1 i=1
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rn wra Gysiamus. Arap k erapimua karta Gyaca, y xonfa (11.3)
maprra kypa (11.4) Ba (11.5) €iuManapian Gow KHCMIapUHK axpa-
w0 osmmuMu3 MyMgud. Hartmxana xyfujard TaKkpuOuil TeHrJuKiapra

o Oy 1aMus:
k1) ) Ay Ql)\’f-z—“ (11.6)
k
T 0 M
X ~B =1 2 (11.7)
Lyngan aca
e 1 =ked) ik
2~ e (R) . (k1) __ (k) .
x* e x® o (% x*) (11.8)

keaub uukaiu. Arap 11 opxaau A, HuHr TakpuOuil KuiMaTHHH CeJrH-
Jacak, y xonana, (11.6) ra xypa,

A _ ) o
v =—m gy (J=1n)

i i

AT VT
7\1=;\'1+0<l;\1 l)r-?n-}—e (11.9)

MyHocabat/ap ¥PUHJ HIHTHHH 8- § ma Kypram 3muK.
Kyfngargda Tysuiras

(k) —— Tk 1 (k1 —(k
y()—_x()'*‘i—_f(x(_*_)_x()) (1110)
M
BEKTOp amMK BeKTop X* ra X Ba x+D pekTopnapra HMcOaTaH
SIKMHPOK SKAHMMIHHM KypcaTamus. Aspan x* — y*) Ba x* —x® opa-
cHlary MyHocaGaTHH Tonamus. BDyHunr yuyH

1 ~
B1 =]?.}: [B -_— klE]

MATPHUAHH OJHO, X* — Y = B,(x* — x(*)) SKaHIMIHHH Ky PCaTaMu3,
XaKuKaTaH Xam,

=y =% = x® — L G Xy =
1—%
— - 1 — . — Ju -
=x" —x® - [ —X) 4+ —x) ] =
M
=% - = 1—‘?— —BE =X+ & — %) =
M

z——l-z—B()_c*—)_c(k))—f‘(l——- ‘ “)(}*_E“ﬂ):
—% 1—7

= X e - — =
=l BE - — M & —x"®) = B,x —x*).

1—2 1— A
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Duin (11.8) max Qofinananus,

n

— - - - 1
x* — YO = B (x* — x(B) = —— @/(X'-‘M)fv
, 1— ) = }\1
1 7‘,?3152—1 4 7\,; ~ T
1 j=2 ]

Hi XocH1 Kunamu3. Bynzan (11.9) ra xypa, sipHH e=0<——

T¢HJAUTH YUYVH
XF— Y0 =0 ()2,
{11.7) Gopmynazan zca
X — X0 =0 (|y])z;.

Ay
Oxupru TeHrmkaaplas Ky pHuus TyPUIAHKH, ’)T] HHCGAT KaHua KH-
t

YHK 6yﬂca AKHHJIAMAN TSI MyH4Ya OpTa}lH

Arap M 1 ra axux 6§maca, y xoana |, wyHua Karra Gymid,
- 1

OyuuHr Hatwxacula (11.10) dopmyna GumaH xHcoSaarania aHHK/HK

#ykonamu. Llynnar yuyn xam, y dopmyna YpHura

1
) — .X(k) ——— x(k-I-P) —_ x(l))
y + 1_l,,( ) (11.11)
GunaH XMCOJJam Makcaara MyBOGHKIMD, OV epia  Af Ouplan aH4a
KayHK Oysmin Kepak. By dopmyna xam (11.10) ¢opmyna kaéu xo-
CH KUJIMHA M.

12-§. YM3UKJYU AJTEEPAUK TEHTJAMANAP CHCTEMACH TAKPMBHﬂ
EYHMHUHHUHT XATOCHHU BAXOJIAMI BA MATPULLANAPHUHT
INAPTJAHTAHJIUT U

Onaraa amManuéTha TaKPuOUA €UHMHHHI AHHKJIUCH XakHAA TaKpH-
€uft euumnu OepusraH cucreMara Keatupu® Kyiuwiu®, cyHrpa XCCHT
Oyaran COFJaHHLICH3HKHUET GuDPOD _METPHKaJarH  MHKJO0PHra Kapad

faxo Gepunaiu. Papas KuiaimMK, x° ,
Ax =0 (12.1)
CHCTEMaHWHI aHHMK euHMd GYaub, y 5ca  YHHHT TaKpuOHuil eynuMu Gy /-
cuH. Kyfinaary - 6enrusaiiapud  KUPHTaMH2:
Ay =d, e =x*—y, r—b—d=0—Ay. (12.2)
By epia & Xamoaur sexmopt, r =ca 60F/laﬂumcu3/uuc sexmopu
Je6 atanmajd. by BeKTOpIap I{YHHlIaI‘H
As—r == A-Ir (12.3)
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MynocaGatiap 6uiaH GOFJaHraH 6}.ubG, XaTOMMK BEKTOPH GOFJIaHmHII-
CH3JIMK BEKTODH OPKAJH aHHKJaHALH. AMMO OOFJAHMILICH3IHK BEKTODH
KOMITOHEH TJIADHMHUHT KHYHKJUTH Xap JoMM XAaM XaroJap BEeKTOpH KOM-
IOHEHT/IAPHHUMHT KHUMKJUTHAAH Janonatr CepaBepmaiiid. Xaxukartan
xam, dapas kwiafmmk (12.1) cucteMa JKyha KMuMK A XOC COHra sra
6ym5, 6y XOC COHra MOC KelyBYH XOC BeKTOp Z GyacuH, AbHH

Az =1z,
y xoJ//1a

A(x* +2) =b 41z

6yuG, A xyla KH4HK OYJramiura yuys b - A2 BEKTODHHHT KOMIO-
HEHTJapH & BEKTOPHAHT MOC KOMIOHeHTJAapHAaH XKyna Kam dapy KH-
JHITH MyMKHH, aMMO LIYHra KapaMacxiH X* 42 BEKTOPHHHT KOMTIO-
HEHT/IapH X* BEKTOPHHHI MOC KOMNOHEHT/IaPHAAH KyJla Karta (apy

kuanmn Mymrad, [y mMynocaGar Ousan ¢ Ba #  BeKTOPJADHHHT HOP-
Masapy opacuiard MyxocaGaTHH Oaxosaliiuran KaHNsHaup COHJHM Xa-

PAKTEPHCTHKAAD KMPUTHLITA TYFpH Kedamt. AmammérTaa jje|| Ba ||7|)
HOPMAIaPHUHT yanapu axamusarra ara 6Yimail, 0ankuy MabIyM MabHO-
la ,HUcOMH XaTosapHH“ OeqruJailuran

BIC B

et el
uucHaTIap Karra axaMmusrra rallup.

MaTpHiia Ba CHCTEMAaHUHT LIAPTAAHTAHAMIH  TYWYHYaCH.
Dorsaguiicu3anK BeKTOPH # MYMKHUH OVJarad CGapua xuAMaTJapHH Ka-
Gys gkuaranfa x* Ba b BeKTOp/JApH ,HUCOMHA XaTOMUTHAHAT" HMCOATH-
HH KUPHTaMHU3: '

= sup ( ” ” [,r”) (12.4)
RN [Pl I O )
DyHaaH 3ca
el < il (12.5)

geqaud uukany Ba (12.5) mam kypunanuku, ¢ Kuvuk 6yaca, y Xo/ia
GOFPNaHHINCH3/IHK BEKTOPH HOPMACHHNHI KHYHKJHIMAAH ~X21O/ap HOP-
MACHHHMHT KHYHK/IMTH Keau0 suxaiu. By xoaza (12.11) cucmena sx-
wu wapmaanear Aefunapu. Arap p karTa 6.ca, y xonma |r|| muur
KIMHKJATHrA KapaMaclad ||-] »KyJa KatTa Gy/idmu MyMKuH. Dynpuai
xonda (12.1) cucmema émon wapmaanearn nefinnamm. Ilynra yx-
[am MaTpyid MAapTAaHTaHJIHCH TYLYHYacHHH KHPHTHI MyMKuH. Mart-
puLa HOpMAacHHHHT Tabpudu Ba (12.2) nan

Bl g =0Ty AT — A
P F el v Il

= sup | N—ll I HA il (12.6)
r il

201

www.ziyouz.com kutubxonasi



B

po=—- [ A-T] | (12.7)

Kenud yuKalM.

dum (12.1) cucreMann YHr TOMOHM O MyMKMH G¥aran Gapua
}(m‘imamapﬂu kalya Kwiranja Tekimpamus. Xap Gup b yuyH ¥3H-
HHHr X* euMMH MoC Kesaiu. By eqyuMaap TyrIJIaMHHPI X opxamu Gea-
runaivus Ba (12.7) GWIaH aHUKMAHTAH p HUAT X° BekTopa1ap X Ja
y3rapran nafitlard XYCYCHATHHH, S'bHM
HU K}“/pﬂﬁ ypKamu3. Marpuua HopMacuHHHT Tabpudura Kiypa

= o= liA x” A ~1l = {|Afl. ] A—!
v lei%;h ;S:IG)XM flA-Y) = [l AY- [ AL (12.8)

Y COHU A MampuyaHuve WAPMAGHRARAUK COHN JRefunalu.
(12.8) nan KYpuHHO TYpHOmMKM, arap A MaTpHiuad MaXCYCJAHKKA SKHH
6yaca, y xoala 6yHaaﬁ MaTpHUa Y4YH Y COHH XKyla Karta OYjanu.
Bynpalt matpullanu émon wapmaanean mampuya lehvnaid. Arap
vy KHUHK COH O¥.ca, 'y xonlla A mampuya axuu WAPMAAKRAH Jie-
funanu. Xap xua HOPManapia g Ba v Jap xap XWI COHJH KuiiMaTiap-
ra sra Oynagunap. MaTpuianuHr UXTHEDHH HODMACHHMHI VHHHT MaK-
cuMal XOC COHHMHMHI MOJAYJNHUAAH KaTTa €KH YHra TeHIVIMTHHH 3- 606-
Ja kypraH 32uK. Dymzan tamxapw, Teckapd MaTPHUAHHUHT XOC COH-
Japu Gepu/iraH MaTpuua XOC COHJAPHHMHT TecKapH KuiiMartjapura
TeHIVIHTH MabayM. [lynunr yuyH

max |Af

v=[lAlAT > Sy = 1 o (12.9)

Yuunun Hopmaia (12.9) MyHocaGaTHM aHMKPOK E3HII MYMKHH. Xaxn-

KaTaH XxaM,
v; = [|Al's |A"Y); =1/ max§ /' max 7 , ' (12.10)

6y epna & A’A martpunanuwsr xoc conn 636, v (A-1YA-! marpu-
L@HuHr Xoc coHummp. Ammo (A~1)YA-1=(AA")-! Ba AA’, A’A mar-

1
punanap yxmam OYAraHIMKIapH yuyH 7 = o Jemar, (12.10) nan

max §

Yo =
8 min ‘Ei

Xycycufi xona cuMMeTPHK A MaTpHuanap yuyH § ;|x, |* Ba

. max|i;l 19.11
V3 " minfhf ( - )
6 aanm.
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S

Mucon Kyd#uzaru matpuauann onamus [44]3
5 7 6 5
7 10 8 7
A=l 68 10 9
57 9 10
15y MarPHUAHHHF SIeMEHTNapH KaTTa con Gyamumura Kapamacaan det A==1, myHunr
yuyH 6y MaTpuua &MOH MIapTiaHran OY¥aumiu Kepak. By MaTpHUAHUHT TeCKapUCH:
68 —41 —17 10
—41 25 10 —6
—17 10 5 —3
0 —6 -3 2

A"l =

Bepuaran A Matpuua 3jieMeHTIaPHHH O3rHHA  ¥3rapTuprania y maxcyc MarpHila
6Fan6 KOAHLIM MYMKHH., XaKHKaTaH Xau,

5+e 7
710
AR)=| g g |
7

6
8
0
5 9

5
7
9
10

1
nu onafiiuk. By epra det A(e) == 14 68¢ qup. Hemag, & = — % ~ —0,015 6¥ax-

rasja 6y Matpulla Maxcyc Marpuuara afinananu. Ulynnait xuaud, A MaTPHUUAHUHT
ssemenTaapn 0,02 anukiankia Oepuarad G¥ica, ynu amanga maxcyc el Kapam
wepak. Kapanmaétran A=! MaTpHUAHMHI STEMEHTHApH KeCKHH ¥arapagu. Xaxuka-
TaH XaM,

A1=

yuyu det 4; = 0,320 6¥.1ub,
204,82 —128,12 —53,12 31,25 7
- —128,12 77,63 31,78 —18,81
A7 =) 53,12 31,78 14,03 —8,3l
. 31,2 —18,81 8,31 5,12
nup. Arap Teckapu MaTPHUAHHHT 3JIEMEHTIaPH KaTTa 6¥nca, y xoana 6up-6upura

«AKHHY 0301 XaAdapra xaM Ax = cHCTeMaHUHr GuD- 6upHzaH «y30K® €YHUMJapu
MOC KeJHHIM MyMKHH. XaKuxataH Xam,

b = (23, 32, 33, 31)’
Ba

by = (23,1; 31,9; 32,9; 31,1)’
030X XajANapra
0=, 1, 1, 1y

Ba
D= (14,6; —7,2; —2.5; 3,1)

eunMiap MoC KeJaiH. Al MaTpUUAHUYT IAPTAAHTaHAUK COHH ¥ y‘lﬂﬂqﬂ HOpMana
va = NAlNAT |l; = V933 Y9708 ~ 3009,6.
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By xakukaran xam xatra cou. dHau Apx =b CHCTEMaHMHI WApTJaHTaHIMK Y-
YOBMHM b = b; yuyH TOnamus:

llb s V 3603
e HAT Yl =

XaToaukaap BeKTOPH © Hu 6ax0na1u. Bu3s roxopuza wmapraan-
TaHnuK COHM KaTTa 6Ysu0, 0301 Xal O3rHHA Y3rapraHja ed4uM aHuara
(apK KHIMIMHA KOHKDET XO/la KaparaH 3JuK, 3HIAM Iy MacajaHi
yMyMuil xo0ala KYpub udKamus.

Papas kunaiiiux, (12.1) cucrema Gunan Gup BakTAa

By=7 (12.12)

By = -V 9708 ~ 2957,1.

cucreMa xaM Gepuiran 6yiuf, B marpuua Ba f Bektop Gmnan A
MaTPHLa Ba O BEeKTOP opacuia KyHWJarH TEHIUKAaD Ypumin Gyi-
CHH: ‘ ‘

| B=A—CA, f=0+4+73, (12.13)
Gy epla |
ICl< g<<1, [l <p.
Onau (12.12) Ba (12.13) nan

(E—OQAy=7

€Ky

Mk45~®{7 w+C+CL% nw+M-b+m+cu-
B+ (E4CH C .. 0B

ra sra 6ynamus. By remrsuken r = b — Ay Gume cr JUITHPCAK, Y
xonta (12.1) cucreMa Takpuduil edpmu 5y HHHT OGOFJAHHILCH3IMK BEK-
TODH

T=—|(CH+C+ .. Vb4 (E+CH+C+ ... P

6Ynamu. Tlemak, p Ba v tanpudura kypa, KyHularu MyHocadaT YpuH-
JUAUP:

el et — 3 I171] -
TR =R TR Il” (C+ e =B+ CF
q ! llbj} { q 1 .
+m+.mkﬁw+:mH@Tq+wm<2>

ByHllaH KypaMHSKH HI1apTJaHraHJMK COHHM Y Ba p- xXamla g KaHda KH-
le]l
e~
JaH amanfia Kepak OyialuraH ||| HMHT GaxocuHH UMKapHl MYMKHH.

xaMm uryg4ya kKuupk Oyaamu.  (12.14)

uuk 6yJaca ,uucCuit xaro®
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Dyuunr y4yH

mip, g) =2 =L

l—gq I—QHT—JTI

ye6 GearnnaG Ba [|x*) = |Iy + %* — I < 7] + %% — i = [yl +- |
Hu xucobra ommd, 1 —vm(p, ¢) >0 O6y.iranna
= = Ymp, )
< r—=%e o
ra sra Gymamus. Ofatia amanna Ousra A Ba b MmabayMm OfaImacian
Ganky B Ba J Oepunrad G6yianu. 1ymuar yuyn xam (12:15) ypHu:
Jia Ky#usard 6axoHu Kapaun Kepak: '
- -, _Ymp, 9%
”3” < ”y” 1—v*m(p, (1*)’ (1216)

6y epia v* B MaTPHUAHHHT IIAPTIAHFAHMMK CcOnH OFaus,

(12.15)

q* 1 p
g* =|DB~, D=B—Asamp, ¢*) =75+ 1 7

Hp.

pAManﬂ.a (12.1) cucreMamd edHMHMHT Kyu meToimapy A MaTpuia-
HA a’iMamTHOMO COMNAa KYPHHMIIra, MacaslaH, JdaroHasa, yubypuak
Ba. X. K. K{PUHUUIrA KeATHPHILAAH uboparanp. Dyupalt anmamTapum A
MaTpHiaHH uail TOMOHAaH Oupop M marpuiuara KyuadTHPHUII HATHXKA-
cunla Oamapuiatd. HMxTuépuit maxcycmac A Martpuma yuyH

| MA] < IM]]-[[All lA= M=) < |A=H]- =]

6y /T aHAHrMIaH,
y(MA) < v(M)v(A)

KeJqd3 4MKalf, SbHH aiMAalITHPHII HaTHXKaculda, yMyMaH aiiTradia,
A MATPHUAHMHT UIAPT/IAHTAHANK COHH OpTHG 6Opap 3KaH.

Kypcarum mymxuaku [4], dakar M = cU Gyarannarana (Oy ep-
Ja U oprorosan matpuua Ba ¢ — y3rapmac con) v(M) =1 0yauJ,
v(MA) = v(A) Oynam.

Mamxygaap

1. Kylinparu
8,82 3,45 5,58 4,41

3,45 4,01 0,89 3,24
5,58 0,89 5,8 1,38
4,41 3,24 1,38 1,07
MaTPHUAHMHT XOC COHH Ba XOC BEKTOPJapyHHM Wy Go0jaru Gapua Mertomnap Ou-

JiaH TOMWHT.
2. Arap A Ba B 6up xun TapTulau KBaipat MaTpuia OFaca, y xoaaa

_[A4 B
M —[ B A ]
MaTPUUAHUHT XapakFepucTur Kynxaiu A -+~ B pa A —B marpuuanap Xapakrepucs

THK KYNXafiuHuHr XynafiT™Mackra TeHrAHTHHE MCOOT KHJIHHT.
3. Xap xaumail n- TapTHOAN KBaApaT KoMmiexe A MaTpuua

s={ ¢ 5]
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KYPHHHIUZArH MaTpulara yXwawanruuu kypcathur, 6y epaa By (n—1)- 1ap-
TUOAH KBaApaT MaTtpunamup. B = P~1AP apTHu KaHoatJaHTHDajurad P MaTpu-
IaHU Ty3ul HYAuHM KYpcaTHHT, . :
' 4, Afttaitaug, A MaTpHUAHMHT XOC KuHMaTH A 6ymig, YHra MOC Kenaaurau
Xoc BerTop X O¥ncun. Uxtuépnit @y, @, ..., @y YUYH X BeKTOp opF 4 o4 -
~+ ...+ a,A" Matpunanuur a4 o 4. .. + a,A" xoc conura Moc genmysum
XOC BEKTOP 9KAHJMFHHH K¥PCaTHHT.

5. Uxrtugpuii A Matpuua Ba o« con yuyn A Ba A—oF wMatpuuanap 6up xun
XOC BekTopra sra GYJuIUunHM KYPCaTHHT. ‘

6. Arap A conna crpykrypara sra G¥nca, y x0ata oE + @A+, ., +a, A7 |
XaM coifa CTPyKTypara sra OYJIHIUMHH KYDCaTHHI. ~

7. Arap A matpuua |

a; @, 0 0...0 0
Ay Qg9 Ay30...0 0

0 0 00...4, o 1apm

kypunnwra sra 6§aub, sig n a; g =signa, ;. (k=12 ..., n—1) 6ya-
ca, y xonfa A MaTpHuatuunr 6apua XoC COHJapH XaKuKHH O6YaumuHH KYpcaTHHT.
8. Oxupru macana HaTxacugan doitratasud, Jlewanap k¥nxagusuHr Gap-
4a MAAM3AapH XaKMKHA SKAHAWTHHE KYPCATHHL.
9. Kyiiugarn n- TapTudan »
2 -1 0 0...00
—1 2 —1 0...0 0
A= 0 —1 2 —1...0 0

0 0 0 0.—1 2.

=k
MaTPULAHUHT Gapua XoC cOHMapu A, =2 ( 14 cos m) (=1, 1) sxan-

JUFMHH KYPCaTHRT,

5605, ®YHKUUAJNAPHH HHTEPNONILHIIAL
1-§. MACATAHUHT KYRUJAUIIN

Axcapusar xucobaam MeToMJapH  MacaJanuur Kyfuammuga
KaTHallajural (QpyHKUMsAAapuy yura Oupop, MyafisH MabHOZA SKHH
Ba TYSHJMIIH COANapo¥ Oyaran QyHKUMsapra aiMallTHPHUL FOsI-
CHAra acociaHraH. _

Yy 6o6aa GyHKUMAJApHE SAKHHAAMTHPHII MACAJACHHHUT HT
COLJA Ba XKYAA KeHr KyJJaHHJaAuraH KHCMH — GYHKIHANAPHH HH-
TepruoJAuAgall MacaJacH Kapaaaau.,

Jactaa® uprtepnogsuusanall Jeranfa (QYHKIUSIHHHT KHAMATIEPUITN
apryMeHTHHIT »xafiBaia OepuaMarad KuiiMatiapd Y4YyH TOUHII Ty~
wysunap »0M. By xonna  UMHTePHONSLUANAUTHE ,caTpiap oOpacuiary-
JapHy Yxuil Onnpur cawwata® Jed xam tabpudsiam MyMKHH, XO03Hpri
BAKTAA MHTEDPIOAANMsIall TYIIYHYACH YKYJAa KeHl MabHOAA TYIUyHM-
Jald. VIHTeprionsuus MacanacHMHMUT MOXMSATH KyHAuiarugan wubopar.
Qapas kunadnuk, [@, 0] opamigia y = f(x) Qyuruua Gepuiran €xu
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xeu 6Yamaranfa yHHHT F(x,), f(%1), + .. s JS(X,) KuiiMatiapu Maw-
nyM 6yacun. Ly oparnkia aHukjaHral Ba xucoOJaail YuyH Kysak
Gyaran xapfaiaup Qynkuusaap {P(x)} cuHOMHHM, MacamaH, Kynxaa-
nap cuuduEM onamus. Bepwiran y = f(x) @yrrygusuu [a, b] opa-
aukda unmepnoasyussau, macasacy my GyHKUHSHE Gepuiraxn
cundHuHr wyngai P(x) gynkuuscu OunaH TaKpuOui paBHLIAA

J(x) = P(x)

aIMauITHpUITay ubopatku, P(x) Oepuaran X, Xy, ..., X, HYKTa-
snapia f(x) Ounan Gup Xun KHAMATIApHH Kabys KHJICHH:

P(x )= f(x:) (i=0, n).

By epma xypcaruiran X, Xy, ..., X, HYKTalap UHMeEPnOLIYUSL
myeyxaapy €ku myyHaap nedunamd, P(x) sca wUHMeEPROAAGUS-
aosun Pyrwryus tefimnand. Arap {P(x)} cuHdu cudatula Zapaxkanu
Kynxalnap cuagu oJMHCa, Y XOJJa HHTePNnoJsuuaiall  anredpauk
Jefinnaiy., AnreGpagk MHTepNOIAUMSAALI annapaTd xxcof/all MateMa-
THKACHHUHT KYN coxajapufia KyJ/UlaHHAafd, 4yHOHUH, IMupdepeHuuan-
Jall Ba HHTerpa/ialifa, TPAHCUEeHAEHT, AuddepeHLHan Ba UHTErpan
TeHT/IaMAJaDHH  e4Hiufia, (QYHKUYA SKCTPEMYMHHH TONHUIAA, XaMIa
O$yHKUMA KalaBanuau TysuinAa. Tefinop €HMIMACH KJacCHK aHaIU3Ja
Kaf AapaxaZa axamusarra sra 6¥yjca, anrebpaux HHTePHOJALHANAM
XaM XucoGJalll MaTeMaTHKacHAa MIyHAal axamuarra sraaup. Afipum
XOonJapia  HMHTEPNOMAUMSIJAMIHMHE  GOIUKA KYPUHHIJIAPUHE  KYJ/uJIail
Maxcalra MyBoduiAup. Macanan, f(x) HAaspufi ¢yHKUUs Oy.aca, y
xomna {P(x)} cuupu cudatuia TPUrOHOMETPHK GYHKUMAMAD CHHH
OJIMHANY; arap HHTePnojduMsIaHaiurad (QYHKUHA Oepuirad HyKTa-
JlapJla ueKcu3ra aiiaHamuran Gyuaca, y xomfa {P(x)} cungu cudaru-
Ja pauuoHan ¢QYHKUMAJMAP CHHGHHH OJHMLI MABKYJAAUP.

By 606aa, 6m3, acocad, anreGpauK HHTEPNOJSLHAIAWHNHT — Xap
XW1 YCyJUIapHHH Kypub unkaMu3 Ba OynAall fKHHJIAMTHPUIIHHHT aHHK-
JurdHg 6axosaivMu3. DoGHMHT OXHPHAa HHTEPNOJALMANAIIHHHT aipHM
TaTOHK/IaDUHA KYpUO YHKaMu3.

2- §. UHTEPIOJISLIHOH KYIXAIJIAPHUHT MABXYAJUTY BA
SIFOHAJIUIY.  JIATPAH)X HWHTEPIOJISILIUOH $OPMYJIACHU

DBu3 acocan anrefpank HHTepnoisuMansaml OwaH INyFYJJIaHAMHS.
Macaydnuur Kyawmme Kyiuiarnuaiup, Jlapaxkacu n JaH 1oKopu Gy~
MaraH myHZall Kynxal KypwicHHKH, y Oepwirad (n-1) ta x; x,
<+, X, HyKTanapia OGepuirad '

f(xo)v f(x1)9 LR | f(xn)

KuhiMaTaapan Kabysn kuwicud., DBy Macamanm reoMeTpPHK Tabpuduiar
XaM MyMKHH; Jlapaxkacd 7 JaH optMaiiaurad myefafi P(x) Kynxaz
KYypWICHHKH, YHUHT rpadurn Oepwiran (n 1) 1a My(x, (X))
(k= 0, n) HyKTanaplaH ¥TCuH.
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JleMaK, ¢,, KO3(Q(ULUMEHTNaDHH MIyHJAH AaHHKJAW KEPaKKH,

Px)=cy+cx+ ...+, x" (2.1)
Kynxal yuyH yumoy
Plx)=J(xp), k=0.1,..., n (2.2)

TenrJyHKiap Oaxapuicud. By rtenranksapHu ouud éscak, ¢, (m = 0, n)
sapra uucbatad (7 -+ 1) HoMabayman (x -} 1) Ta TeHrJaManap cuc-
TeMacH XOCHI OyJiagu:

Cot ey Xg Xl 4 Lo L e Xt = f(%,),

Co+ 1%+ CQxiz+ coe Fox] = f(x), (2.3)
CO + Clxn + CQx,Ql + LI C,sz ’_:f(xn)'
By cucTeManunr JleTepmunaHTH BannepMon letepmuHantianp: W(x,
Xy -+« y X,). Macana mMasMyunJaH paBLUAHKH, X, HYyKTaJap OUD-OH-

putad dapyay, AeMak Oy JerepMmuHanT wosfad ¢apksuaup. lyuuar
yuyH Xxam (2.3) cucrema Ba 1y Ousiad Cupra KYHUIraH HHTepno.s-
uMs Macasacu fircHa euumra sra. By cucremauwu euub, €, JapHu To-
ru6 (2.1) ra xyhcak, P(x) kynxan auukaamaid. bus P(x) Huur
OMIKOP KYPHHUIUMHE TOLHII yuyH Oolukaua #yJa1 TyTaMus, aBBajo
¢ynlamentan kynxaiiap Ae6 araayBuu Q,(x) Japud, ADBHH

Q, (x: ) =3 = 0, is=j 6yaranna,

s L I, i =j 6yaraula

WapT/apHy KaHOATJaHTHPAAMraH 72- JapauKkanu KYNXalJapHH KYpaMus.
Y xoana

Lx) = 2 J(x) Q) (2.4)

M31aHAETraH MHTEPNOJIALMON Kynxal 6Ynanu. Xaxuxarad xam, Oapua
i=0,1,2 ...n yuyn

Lxi)— }:jéﬂxj)Qn,(xt ) = Z‘gﬂxj) ¥ = /(%)
1= 7=

Ba MKKHHuH ToMOmJaH L,(x) n- lapaxkanu Kynxamuup.

Auay Q,,;(X) HUHT OIKOP KYPHHUINMHA Tonamus, j=%{ Gyarad-
A Qo (%1 ) =0, wmynunr yuyn xam Q,, ;(x) xynxan j=%i 6ya-
rapfia x—x; ra 6yaunaid. Ilynaai xunud, n- Japaxanu KynxalHHuP
n ta 6YayBumiapy Cusra mMavjiyM, OyHIaH 3ca

Q. (x)=Cll(x —x:)
i#]
KeM0 uukai. Homabaym kynasirysun C HH 3ca

Qm/ ('xj) ‘7&/(%'/ Xi ) 1
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apTAAH TONAaMHU3; HaTHMKaja:
X —x

X .
Qmj() 1#=i Xj—x)

By ubomann (2.4) ra kyiuG, Kepakju KynXxalHH aHHKJAHAMU3:

L(x) = Zﬂx el (2.5)

x,—xi

By kynxan Jlaepanoe tmmeprw/uu;uou /cynxaau Jefnnand.
by (bopmynammr Xycycuit X0JapuHy xypammx n=1 o6yarauna
Jlarpamx Kynxaly UKKM HYyKTaJaH YTYBUH TYFPH uM3HK (opMysacH-
HU 6epaju:
X —_

Li(x)=

2 (0 + o /5.

Arap n =2 Gyica, y BaKTAa KBalDaTHK WHTEPrOJsLMOH Kynxalra
sra GyJjamus, 6y Kynxam yura “HyKTallaH JTYyBUH Ba  BepPTHKaN YKKa
sra 6yJran napaGo/anH aHHKJalu;

X1—Xo

x) (— (de—xp) (x—x2)
(XO“Xl)(xu'“M)f( 0) + = (xl-—)co)(xl—xz) f( 1)+
(x—x0)(x—xy)

G Oy 7 °2)-

Ly(x) =

Mucoa 0, 1, 2 HyKranapia Moc papuiija 1, 2, 5 KuilMarsaphu xalya K-

AYBUH KBAJPATHK KYNXal KyPUICHH.
By x\umxamapfm oxupru ¢opMynaara Kyamus:

— 1) (x—2) (x—0)(x—2) (x—0)(x—1)
Ly(x) = : :
(Q,j—l)(0~2) (1—0)(1—2) @010
Duau JlarpaHmx KHTEpNoJsALMOH (OPMYJACHHHHT GOMIKA KYPHHH~
UIMHA KeJTHPpamu3, DyHuHr -~ yuyH

5 =x24 1.

©p41(X) =£10 (x—xi)

KynxalHu Kupuramud. Bynian xocuaa oJicak,
o (X)) = E [n(x—xi )1

Kpagpar xasc uquaam mbo}la X==Xx; Ba k== Oyarania Hoara ai-
nanajy, YYHKH (X; — X)) xynaHTquH KarHamain. JleMax,

n_|_1(xj) = I'I.(x,-—xz ).

Ilysuar yuyH XaM, | e Jlarpamx KO3((HIHEHTHHH

i Xy—X;
0,1 1(X)
wr’l+1(x j) (x—x j)
14—2105 209
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Kypmmuma &suir MymKMH. DyHlaH sca JIarpamx K¥nxamu Kyblunaru
KypuHHUIra 3ra 6ynaiu:

L,(x) =

SHAM TYryHJap G¥p Xui y3ox<nm<11a HKOUNALUTAH: Xy = X == X -— Xy==
= ,,,=X,— Xp_1=FH Xycycufi XOJHH KypaMu3.

By xomla CONIAJIMK YUyH X ==X, th a/MALITHPHI Gaxkapamu3,
y Xonna

ﬁ f(xj)‘on+1(x)

O = - (2.6)

X—X;=h(t —J), ony1(X) = bl ni1(D)s

Oy epaa

o, (O)=tt—=1)...(—n), o, () = (— D=ljl(n — j)1h"
6y.m6, (2.6) JlarpaHX WUHTepNONAUMOH KYNUXaAd KYHHIArH KYpHHHII-
HYU oJialH:
. n -1 n—f
Lo+ th) = w}, (x) 3 DD

7

“ (—Nl=N" >(2'7)
3-§ DUTKEH CXEMACH

VHTepnonsuuon KYnxaiuu K ypuil yuyH cho6JIamJ1a-pHH coAJaau-
THPHI Makeaiula DATKEH CXEMACHHHT xymam Kynainup. Lioa..ny (X)

OPKalH Xy, Xi, ..., X, Tyrywiap €plamuia Kypwiras n- Japa-
XKaau Kynxalug Gearunafimus, Ma’bJIyM (2.5) dopmynara kijpa
2]
X—X X—X, f(x) x1—x
Laon(x) = 525 flxg) + 222 fle,) = L2,
X X—X ;(x% XI—JCI
—X. —. x Xo—X
La,o(x) = S22 f) + 20 fx) = L0 2
,f (x0) xo—x’
S(xg) x9—x

Lo, (%) = =2 flx5) + T2 f(x,) =

XXy Xy—Xo Xo—Xo
dunu Lo, 2(x) upona f(x,) Ba f(x,) 1aplan Kauaai KOHYHHAT O~

JaH Ty3wiran G§ica, XyAMM Wy KOHYHHAT OMaaH Lo (X) Ba Lig)(x)
épAavMHia Ty3HIraH

i(m)(x) Xo—X
(12)(x) Xog==X
POy ===
npofann Kypub unkamu3. KypumuS typubarku, P(X) MKKHHUH 11apa-
HKamM Kynxal 6y.uo,

P(x,) = f(%,), Plxy) = J(x1), P(x;)=Jf(x,)
TeHruKJgap Ypunmuaump. [leMax,
P(x) = Lo (x).
HWlynna#t xumb, Lioiy(x) Ba Lz)(x) ra OupuHun TapTHOHM HHTEPHOJA-
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nusuan Kyanab, L oz)(x) Kynxaara sra 6yanuk. XyIJu Iy HaTHXKa-
HH KOJraH HKKH (opMysaflaH XaM XOCHJ KH/a OJlaMHs;

i
I e (el
Lo (%) = ————
L g9)(%) xo—x
Liyg(x) x—x
L o19)(x) = \ g7 7t 7,

Xy—Xo
By apaéHHH UeKCH3 NaBOM ITTHPHINMMHM3 MYMKHH.

[Uynnad xumb, n -+ 1 Ta HyKTa é€pnamuaa /- Japakajy HHTEP-
NOJMSUMOH KyNXal KYPHIl YY4YH Iy HYKTANTapHUHT A Tach €plamu-
Ja TyswiraH WKKuTa CHp-OmpuIan ¢apxiu (7 — 1)- japaxkanu HHTEP-
nonsinuoH Kynxamjapra OHPMH4YM TapTMOJHM HHTEPNOALHAHH KYIaik
Kepak. Macanan,

L(0123) (x) x3—x L(0123)(x) Xo—X
(o124) (¥) X;—x Li1934)(%) x4—x
X,—X3 o X4—Xo )

© Lioizsay (X)) =

IOkopuna kenrupuiaran cxema Jimren cxemacu pehunaiy. Ojaria
Dittken cxemacu L,(X) HUHr yMyMu#i K3 PHHHIUHHH TONHII Y4YH 3Mac,
GalKH YHUHT CHPOp X HYKTajarM KMAMATHHH XHCOOnaiuida dofilana-
Hunagu. XucoOnauwapuy 20- xaiBan makauia €3yl MabKYJIHD.
20~ xcadsan

* Vi p & =% L1, b [LU=2endh pg—3,,0 | Li=4,.000) | LG=5,...,0)

Xo Yo [|¥o—X
x| o pa—x | Lgy(®)
X Yo Xo~——X L(12)(X) L(012) (x)
X3 ¥3  [xs—x L(Qg)(x) L(123) (%) L(0123)(x)

xoo | v e | Ligg(0) | Ligany (0] Ligsay(6) | Ligraa4(*)
x5 | s (x| Lus®) | L) () Less) | Lagas) | Lionzsasn ()

Mucon Kamamu % == 0,01 ra teur 6¥aran sin x Huur xaxsaaupad  Qoii-
nanauu6, sinx Huur x = 0,704 HykrTagaru KuimMatuhy Tomamus. XHcoOjam Ha-
TUXadapy 21- xajBanrja KeJNTHPHJTaH,

21~ sicadsan

0,681 0,62879 | —0,024

0,69 0,63654 | —0,014 | 0,647400

0,70 0,64422 | —0,004 | 0,647292 0,6472488
0,71 ] 0,65183 0,006 | 0,647264 0,6472808 | 0,6472626

0,72} 0,65938 0,016 | 0,647300 0,6472424 | 0,6473038 0,6472679

. 81n 0,704 = 0,64727

21t
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4- §. JArPAHX  UHTEPTIIOJISIUHCH g

SOPMYJACUHUHT KOJIAUK
XAJAUHH BAXOJAIL ,'P'O |
, 1 i

Arap Gupop la, 6] opammxia I
‘Gepuarad J(x) ¢yaxuusun L, (x)
HHTEPHONAUMOH  KynxaZ Ounan
anMalITHPCAK, Y/ap WHTEPIOJIAIHS 17-anama.
Tyryunapufia ¥3apo — ycrMa-ycT
Tymuo, Gomxa HykTagapida zca dapk kmaaid (17- yusma). Llyauar
YUYH Konuug XaAuumur KR(x) = f(x)—L,(X) KYpUHUINMHA TODHII Ba
yHd Gaxojam OujiaH INyFyanaHu Mavcaira MyBOOHK. ByHunr yuys
UHTePNONAUMA TYTYHAAPHHH ¥3 muura ojafurat Ja, o] opammxia f(x)
dynruus (7 - 1)- Taptuban f*FU (x) ysayKeu3 Xocuaara ara Jeb
tapas kunamus. MuTepNONANUSAHUHT KOALHK Xald R(X) yuyH Kyiu-
Jaru TeopeMa ¥ pHUHAUAUD.

Teopema. Arap f(x) o¢yukuua |[a, 6] opamxia (n -+ 1)- tap-
THO/IM y3JIyKCH3 XOCWJara sra GyJca, y XO/afa HHTEPHOSUUS KOAAHK
XaAHHH

I
o
1 ! y
o e ko )

= f(n+1 Ont1 (xr
R(x) = /™ DO (4.1)
Kypuammia udofanam MyMKuH. By epna E€[a, b 6YsmG, ymyman
allTrania X HUHT (QYHKUHSICHIAHD.

Hcbor. (4.1) Hu kypcatrin yuyH éplamunl o{2) = R(2) — Kw,11(2)
DYHKUHSHH TeKmupamus, 0y epla K HoMabiyM Ysrapmac Koabhgu-
LHEHT. DYy QyHRUMAHUHT 2 =X, Xy, ..., X, Japia HOJb KHiMaT-
JapHy KaOya xuaHwp papuiad. Homabaym K KozpOUUHEHTHM MIYH-
Jaf  TannafimMuskd, ¢(2) ¢yaknug z=x¢Cla, b]| Ba X ==x; (i =

= (0,n) HyKTanapia HoJb KUiMaTHH Kadyn xmicud. Jlemak,

_ _Rx
K= PN (4.2

Hamikana ¢(z) ¢yuxuua [a, 8] opanuxuuar 7 -+ 2 ta X, X,
«. . s X, X HYKTagapuia HoAra aliaHalu. Poane TeopeMacHra Kypa
@’(z) Oy oparuKia kaMmuia # -+ 1 Ta HyxTala Hoara afdmanamd, ¢”(z)
aca Kamula 72 Ta HyKTala Ba XOKa30, ¢*H1)(z) kamula Gurta HyKTa-
Ja poara afinanaty. Afitaitiuk 6y myxra & Oyacuu, @ntD (§) = 0.

Dymaan L,(x) HuHr 7#- JapaXaid Kynxald SKaHJIHTHHH XHCOOra
oJICaK:

G = ) — L) — Kolfd(E) =
= firt (&) — K(n + 1)1 =0,

AR5
SI'BLHU K= m‘

VPUHJIH 3KaHJUTH KeJHO 4HKali. :

Ba Gyujam, xamia (4.2) mau (4.1) dopMymnanuHr
2i2
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5- & I/lHTEPﬂOJISlIlHOH DSOPMYJAJIAP KOJIUK XANJIAPHHU
MHHUMAJUIAIITAPHIL BA M. JI YEBHIEB KYNIXALJIAPH

MyMrua Kajap Kuumk Oyaran Ba |R(x)|< o(X) TeHrcusivkax
KAHOATJaH THPYBUM &(X) MHKAOP HHTEPNOJSLHS METOJUHUHT X HyKTa-
nard abconioT XaTocH Ba @ < x < b opamikia a(x) <<o® TeHrcus-
JIMKHH KaHOZTJaHTUPYBYM MYMKHH KaJap KHUYHK OYJran a¥ MHKAOD:
9ca MHTEpPONSLMS MeTOAMHHHT [a@, ] opaiukia abCOMIOT XaTocw
6ynand.

Arap M,y ;=max [f®+D (x)| Hu asukialmn MyMKMH Gyica, Y

a<<

xoala o(x) Ba o¥ Hy TaGuuil paBHIA

: Imn (.X') |
o) = Mui1 57
M
# . _ ntl 1}
o = g nr max, [onta(x) (5.1)

TeHrJIMKIap OusaH amukJjam Mymkud, OXuUPru. TEHIVIMK ITYHH KYpca-
Tamuiky arap f(x) ¢yHkuus Ba my Guaad 6upra M,yq Oepuniran O~
ca, y Xoama o* (agdT opiy (x) raruna GorsMK GYauG Konaiu. JlekuH
®pt1 (X) KYNXaL MHTEPNOASAUNS TYTY HIAPH Xg, Xqy «» o , X, OHIAH -
TYJ2 paBUILJa aHHKJIAHAIU.

Ulynnafi caBon TyFMIMIIH MyMKuUH: [@, 6] opanukAa HHTEpNOJA-
UMa TYTYHA2DMHH TaHjgaml XHcoOWra Imy opanHKja HHTeprnoJsiius
METOMMHHHT a0COMOT XaTOCH SHI KHYHK GY/IHUIAra SPHIIMI MyMKHH-
mu? By caBoira xaBo6 Oepuir yuym [1. JI. HeGnues Kynxamapn
Ba yJapHUHT XOccanapujial gofinajanamus.

Uebumwes kynxamiapu T,(x) Ky#uaaruua aHHKJ/aHATH:

) T,(x) = cos[n arccosx], |x] < 1.
Byunan n =1 na
‘ Ty(x) = cos(arccosx) = x
Ba =2 Ja
T1(x) = cos[2arccosx] = 2cos?(arc cosx) — 1 = 2x?—1,
C¥urpa .
cos(n + 1)0 = 2cosbcosnd — cos(n— 1)0
aliuusiTaa 0 = arccosx ne6 o6 T,(x) yuyH
Trt1(x) = 2xT (%) — Tr-1(x) (5.2)’
pnxyppem MyHocabarra sra Gysiamus. By MynocaGaTian KypuHaMKH,
T.(x) n- Rapaxaiy Kynxan 6ym46 X HUHT IOKOpH JapaxKacHHHHT
kodpduiuenty 2! ra TeHr skeH. (5.2) QopMysallaH KeTMa-KeT
KYHAHAaruIapHi TONHI MYMKHH: ’
Ta(x) = 4x* — 3x,
Ti(x) =8x* —8x241,
To(x) = 16x° — 20x% + 5x,
To(x) = 32x% — 48x* -+ 18x2 — 1,
. [ ] LI . . o e o . . * 4 9
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T,(x) Huur Gapya n Ta WnAM3NapH Xakukuit 6yau6 [—1, 1] opa-
JUKLA KOHMAILTaH. y.nap cos[narccosx] = 0 TeHrJHMKIAH TODHIAAM:
2k 4+ D=

2n

Byuna k ra n ta typou O, 1, ..., n—1 gwitmaTiiap Gepu®, 7 Ta
Typau WiAmanapra ara 6ynamus. duau T,(x) muur [—1, 1] opanux-
Jard MakcHMyM Ba MHHUMYyMJapuHu Tonamu3. CraudoHap HyKTanapu
Tn(x)=0 IaH, abHE sin[rarccosx] = O TeHrJMKIaH TONHIaxu. DyHnan

xm=cos£1n—ﬂ—- (m=0,1,...,n)BaT, (cos-”i})=(—-l)”l. Jlemak,

Gapua Makcumymaap 1 ra Tenr.
Arap umrepnonsuusasain opamuru [a, b] cudpatnia [—1, 11 Ba
HHTepnoNALHUsA TYryHIapH cudatuia sca UeOHumieB KynxallapHHUHT

Rarccosx == —- = (2k 1) éku x, = cos

UNIU3JIAPH X, JiaD ONMHCA, Y XOMAA Wuyq(X) = e Tht1(x) Ba
max [w,,.H (x)| = — O6¥ynamu.
—l€x< 2
Kyﬁnnam
(x) T (x) = xfl * e 0

Kynxaljaap HOMNAH 9H2 KaxM OFyewi kjnxadaap INedunaid,

By tabpudHMHr MaBbHOCHHM KYyHuIard JeMMa aHHKJafigd.

JleMMa. bow Kosdduumentd 1 ra tewr Gyaram xap xadznafr n-
Japaxami P,(X) Kynxal y4yH KYBHAArd TEHICH3JIUK ¥ PUHJIM:

{nax [P (x)] > max T (x)

n-—-1 °

Hcbor. Teckapucunu cpapas Kkunamus. Y xoama 1,(x) — P,(x)
xynxal (n—1) napaxkamu 6§mub, my 6urag Gupra
k

. = . (=D
Slgn[Tn(xk) —Pn(xk) J=sign [ gn-1 - P (xk) ]"’ (—l)ko
UYHKH, maprtra Kypa, Gapua k smap yuyu [P (xk)[< . Wynnat

kb, T,(x) — P,(x) xynxan Gapua k=0, 1, ..., n nap yuyn
KYIHH X, Ba Xep1 HyKTaJapla MIIOPaeHHH ysraprupaiu. [lemax,
(n~=-1)- napamamt T ,(x) — P,(X) Kynxal HOAAaH (apK/M, YYHKH Yy
X (k=0,n) HYKTasapia HOJIaH tdapkau 6¥/mb, # Ta Xap Xua HI-
Jusnapra sra. By sca Kapama-KapHIMJIHKKa OJHO Keslalu.

Arap wuHTepnonmsiuma uXTHEpHE (@, 0] opaKaa Baxapusica, y
X0Jka

x=-"1[(6—"a)z+b+a]

UHSHKJIM aIMalITHpHI €pAaMHA_ YHH [—1, 1] opamikka KenTHpuin

Mymkud., Iy Owunan o6upra T,(X) kynxax Gom KoapduuHeHTH
" 2x—a—b

ra tenr Gyaran T, (~5———) xynxanra afinanazu.

(b—a)*
214
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Jlemmara xypa, Gom xoagdminedTn 1 ra Tenr Gyiran
Tt[ia' bl (x) = (b _ a)n 21'—2n Tn (2)2—-—‘_%;&)
kynxan [a, b] opajHkJa HOJJIAH 3HI KaM OFAJuraH Kynxanap.
Ti* "Y(x) mumr napusnapu

b+ a b—a =(2k 4 1) ——
Xy = — + —— cos —; (f=0,n —1)
SKAHJMIMra CCOHI'HHA HINOHY Xecua xunamm Mymxud. MxTuépuit opa-
JUK YYYH MHTEPIOJNSLKOH (OPMYJaHMHT XaToJMrd Kyhuparuua 65 -
Jiajiu;

M .+l
IR = 1) = L(#)] < ot S

6- § BYJIHHCAH AfIPMAJIAP BA YJIAPHUHI XOCCAJIAPU

Xocusa TYUWYHYACHHHHT yMyMmsallMacH Gyaran GysuHraH afimpMa-
Jap Ty LIyHYacHHM Kupuramu3. Dupop cundian ommuran f(x) ¢yHk-
nus Ba Cup-Cupnapuliad Gapkyu Xo, Xy, . .. , X, TYTYHJAp Gepuiran
OVncuH. f(x) GYHKUMAHMHT X == X; TYIYHAarH HOJHHYM TapTHOJU
Oyunrad afimpMacu Ae6 f(x;) ra afiTunany; OUpuHuM TapTHOJIH GY/MH-
rag agupmacu sca (Xx;, X; TYryH1ap/a)

__ S —f(x)
Fon %) == =%~ (6.1)
TEHIVIHK GOHJaH AaHMKJaHalHM, Xj, X; X, TYTyHIapra Moc Keiras
HKKHHYH TapTHOJHCH 3ca

__flxp, xm) — (% X))
, f(xb xj: xm) - Xy — X3
TeHIJIMK CuiaH Ba, yMyMaH, k- Taprubmu OYsmHran f(Xg, ..., X}
afiupma (k—1)- rapTubaucu opxamu
flxy, « oo, xp) —Ff(X0s o+« XE~1)

R e o
dopmysna CunaH auuKJaHalu. Dysunran aiiupmanapHu 22- kansax
Ky puHHIIMAA €3pI MabKYJaup.

22- ncadsar
Xo J(x0)
f(xval)
Xy f(xy) L F(xo,x1,%2)
. f(xhx2) f(xOsx11x21x3)
X3 S(x,) F(x1,x9,.%3) S( X0, 61, %0, X3,%) |
f(xﬂvx?l) f(xl»x21x3)x4)
X3 F(x3) Fxgx3,.%4)
f(x3vx4)
Xy flxy) .
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Jlemma. Bymnunran afiupManap yuyd

i)
Koy ey XR) = ZO e —5) (6.2)
TEHIJIHK - Y PUHARAUD.

HUcGor. JleMMand MHAyKUHS MeTOAM OwjaH HCOOT Kuiamus; R =0
6yaranta (2.2) f(x,) = f(x,) Tenrmukxa ailanafu. k=1 6yarania
(2.2) tenramk (2.1) TeHrauk Owsad yctma-yer Tywaiu. Papas unabe
JHK, (2.2) tenrauxk B < n yuyH Vpumau OyicuH. ¥ Bagtia

SO ) — oy e X))
P v e s Honi) = ) — /0
1
’E fle) 2 F(x1)
Xn+1 — Xg H(xi —,)Cj) = .Jlgx, ——xj)
1</\<n+1 0’5’@

Dy TeuraukuuHr YHr TtoMonuua (540, is=n-}1 6yaranma f(x;)
oJauAary KosQguuueHT Kyfuiarura TeHr:

1 1 !
Xnt1—Xo 1 Il — xj) M, — X))
JHL jati

1<jgn+1l 0<j<n
_ (xp—x) — (s —xny1) 1
(xnt+1—xo) 1L (x; — x)) D(x; —x;)°
o ji
0<jg<n+1 0<i<n+1

sieHY  HanaHaérray KypuHuuwra zra; =0 Ba i=n 41 map yuyH
J(x;) bakar Gup MapraruHa KaTHaiafl¥ Ba YHHHT OJIMAard Koagddu-
UMEHT KePakaM KypuHumira sra Oyaaau. Ly O6umrman smemMa  ucbor
6y, Dy JemMMalad KaTop HATHXKanap Keaud uuKaii.

1- natmka., Oyuruusaap anare6padk HUFHHIAMCHHUAT - OYJIHHTaH
aliupMacy KyUAyBuniaap Oy/uurad aHupMajJapUEMHT ajreCpauk HHFHH-
JMCHTra TeHF.

2- HaTH¥a. Y3rapvac Kynamysquﬂu 6yanuran aiiupma GearucH-
JaH TalllKapura YHKapuil MYMKHH.

3- HaTwkKa. Byaunran afiupma ¥3 apryMentaapu X,, Xy, ..., X
JIADHUHT CUMMETPHK (DyHKUMACHAMD, A'BHU YJIADHHHI ¥DHHIApH ajMall-
THPHAraHAa GYJUHTaH afupma yarapMaiid.

By matuwanapuu ucOorsaming KMTOGXOHTa XaBoJa KHJIAMHS.

7- § HBIOTOHHUHI' BYJMHTAH AHVPMAMNA KHTEPIOJISILIMOH
DOPMYNACH

Jlarpamx uuTepnoJfalHoH KynxalMHUHT Xap OUp Xald HHTepIOJs-
UM TYTYHJaPUHUHT XaMmacura OCOFMMKAMp. Arap SIHCH TYPYHJAap
KHpuTHAaquran 0yJca, JHTEPNONALUOH KYNXalHH KaHTalaH Xypuilra
TYFrpH Kejalu. By Jlarpax HMHTePNONHIMOH KYNXaAUHHHT KaMdH/IHT H-
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mup. JlarpamX HHTEPNOJSIUMOH KYNXalunu UIyHA2# TapThGAa €3Hi
MYMKHHKH, XOcHn Oy/raH KyNXaJHHHT UXTHEDPHA i- Xald HHTEPIOJsI-
UHA TYTYHJAPUHMAT (akaT aBBaary i Tacura Ba GYHKUMSHHHL 1y
TyryHJapAard KuiiMatiapura GOFanK Oynanu. ABTHAraHjapHu OY./MH-
rag afimpmajnap €piamida CaXapamus:

J0) = L) = F(x) = 0pia(x) ) ——LED -
=0

(x —x5) Mix — x))
Vaall

=(ﬁn+1(X) . f(x) + E(XI f(xl)
i

1T (x — x;) i=0
=0
By wudomanu 6- maparpadnarn JsemMa CujaH COMMIUTHPHO KYpcak,
KBazpaT KaBcjap muupard ugona f(x; X, ... ; X,) HUHC aliHap ¥3u
3KaHaurM keau6 yukanu. Jemak, Ous
Jx) = L(x) = f(%3 X0 -+« 25 Xn) Onia(%) (7.1)
ned €3MuuMH3 MYMKHH.
Quau L,(x) TyryHsapm X, Xy, ..., X, RaH ubopat Oyarau

Jlarpamxk uHTEproJALMOH Kynxamu OYacun. ¥ xonfa JlarpaHXHuHr
L,(X) uHTEpnONAUMOH KV IXalHHH

La(x) = Lo(x) + [Li(x) = Lo(x) 1+ oo+ [Lx) — Laa(0)]  (7.2)
Kypunmila ndofanami MyMKHH.

By epaa L, (xX) — Lpn—1(X) Xo, X4, » .., Xm—1 HyKTazapjaa HOJTA
afylaHaMraH m- japaxann Kynxai, 4yHkH L, (X)) = Lu-1 (X)=/(X))
(/ =0,m—1). llynuar yuyn xam

Lp(x) — L1 (x) = A, 0,(X), 0,(x) = (X—2%) ... (X—Xm-1).
Bynna x = x, ned oJjcak,
f(xm) - Lm—l (xm) = Amwm(xm

ra sra 6ynamus. Mxxunun tomMoudaH (7.1) TeHrsmria n=m — | Ba
X =x, Ieb ojcak, y XoJsia

f(xm) - Lm—l(xm) :f('xm; Xoy oo s xm—l)u)/z‘(xﬂ;)'
Ulynaa#t kumub, A, = f(Xy ... X,) Ba JlemaK,
Ln‘(x) - Lm—l(x) Zf(xo; e e s xm) (Dm('x)'

By muxpopaapuu (7.2) teHramkka kyim0, KyHuparura sra GyJjamus:
L(x) = (o) + (5 x3) (6= %)+ ... -+
A S(Ky Xy ey Xp) (X —Xp) .. (X — Xned). (7.3)
By xocun 6yJran wHrepnossuuon kynxal feiomonHune OYaurean
QUUPMAAL UHMEPROAAYILON KInxadu Iefniaiu.

f(n—i-l)(&)

(7.1) reurauxuu f(x) — L, (x) = v+ 1)t

CoNHTHPCAK

0n+1(X) TEHIIMK CusiaH
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A O)
Slx; Xo3 oo s X)) =TT x <E<x, (7.4)
Kequd uMKaiu, -
DHM OHp XyeycHil XOJHH, sbHH f(X) m- JapaXand Kymxan

m
P, (x) = E a;xt

i==0
Gyaran xoanH Kapaiauk. (7.4) dopmy.iafaH HXTHEDHH Xo, Xy, + . . , X,
Jiap y4yH KyHujarura sra 0yJjaMus:
a,, arap m=n 06¥yaca,
0, arap m<Cn 6yJca.
HuloToH uHTepnOsUMOH POPMyacHHH TY3HILAA XaM DHTKeH cxeMma-
cHlan ¢oifanandm MymxuH. Kyhnaa HploTOH HHTepnoJsiuuoH ¢op-

MYJACHHUHT KYJIMAHWIMLOIMCA JOUP MHCOJ KEJATHPH/TAH,
Mucon y=f(x) dydxuusauudr gyihunaru

Po(x, Xoi o oo § X,) ={

x \ 0 5 10 12 13 15 16

y ll 151 1051 1789 2263 3451 4177

wajpana OepuiraH Kuiimarnapuiad ¢oiiranau6, yHuur x=12,5 naru Kuiimaru-
HY Tonafinuk.
Euum, Byauuran aliupmanap xasaruun Tysamus:

0 |
30

5 151 15
180 1

10 1051 27
369 1

12 1789 35
474 1

13 2263 T 40
594 T 1

15 3451 4
726

16 4177

Vuunun taprubau 6¥iuHran afinpma ysrapMac OYJAraHiurn YUyH ¥ = f(x)
dbyuxuus 3- papaxann Kynxaa dxad. Bepuiran x = 12,56 guiiMaT ajBaJjjaru
x=12 Ba x=13 xuiiMataap opacuzfa O6YAraHAUrH Y4yH, OCTH 4YM3uarad 6¥anHrau
afiupManapaan ¢ o#inananu6, HbOTOHHUHT MHTEPIOAUHOH (OPMYTACHHH Ty3aMH3:
F(x) = 1789 4 474(x — 12) + 40 (x — 12) (x —13) + (x —12) (x—13) (x—15).

Byunan
f(12,5) = 1789 + 474-0,5 — 40-0,5-0,5 + 0,5-0,5-0,25 = 2016,625.

8- § YEKJIH APMPMAJIAP BA YJIAPHUHE XGCCAJIAPH

dapas KWIaiNuK apryMeHTHHHT ¥3apo TeHr y30KJHMKIAa MKoimalura
X; = X, -+ ih (h— xanBan Kalamu) KuiMatiapuia j(X) GyHKUHSHHAD

MOC paBHILZAard Kufimatiapu f==f(x;) Oepuiran Gyacuu. Ywly
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Sfiv1— f; afupmara GupunuM TapTHONH YeK/NH adupMa Iefiuialu; wa-
poutra Kypa 6y MuxIopun Jxe dexaw adupma: Afi, 4an vexiu
atiupma: Vfis1 €Ku maprasui adupma: 8fiwy, = fiyy, Jap KaCH
Genrunanafu. Llynaad xunu0, xyhugaruya €sa oJamus:

fisr—fi=Afi = Vi =3 fron = flo, - (8.1)
IOkopu Taptubsu alftupmanap PekyppeHT MYHocaBariap éplaMHia Ty-
3U/IaJH: '

Ay = AN ) = AH(AS) = AL frg — ARL R,

Vi = vV f) = VUV =V i — v fie

By = 3R i) = ¥1QRS) = ¥ frpy, — O fiy,,

koo fh=1 __ fR—1
S =T, — i

Afiupmanap KajBanu olaTha KyHuAaruua TacBHpJIRHAMU:

% f A 7 I A
Xo fo .
‘ fu, R
X1 S { fl . 3
fﬂ/ fs/
2 .2 2 4
X3 fa . 53 . fa
5l 9 f“/z
X3 Sa . f3
‘ fu,
X4 T

XucoGair npakTykacuAa HIIHYHP XaMMa OocKuiJapuia Hasopar
KHIYBYH AMaJIaDHUHD MaBXyLJIUIH Tasad KwmHatu. By Hapca Ky-
nojt xarosapra Hysa xVimaciukka éku xeu OyjMaranfia yJaapHH MH-
HHMyMra KeNITUPHII YuyH XMsMaT Kuialu. Dynlaff nHasopaT KuiyBuM
amasiap aliupmanap xaflpajuuH Ty3aérranjia GeBoCHTa XOCHI 6YJaiu.
(8.1) Ba ynpmam Kefimaru QopMynanapiaH KYpuuuO TypuOLHKH,

11;9‘}“ 31/2_{_ cee +f1_x/a=f1 —fotfo—Sit+ .. Fa—Sea=
— 2 2 o fl 1 { £l
...fn—f05f12+f2+-.-+fn_1‘_‘ 8, 1/9+f5/2 3/=+.-.+

1 _ rfi — £l — fl

+f ~, n=33 = Jn-, Hg?
ABHU #aA08AAHUKE Xap 6up yCyRudaew COHAQPHUHE Rurunducu
assas2y YCMYH BHE HemKU SACMEHMAAPUHUHZ aliupuacueq
mene. AfipuM HHTEpnoOJIILHOH (opMyJaanapia f; Ba yJapHHHT YeKJH
afiupManapu O6uiaad Oup KatopAa adupMatapHUHI KYHuAaru ypra apud-
MEeTHUIH HIUIaTHIIad4:
2k—1 2k—1
o%h—1 __ fi—‘/a +fl'+‘/a )
!"‘fi - P) ’
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pfE, = i/ J;f”‘ .

OHIN YeKJH aiHpMajapHuHT aﬁpnM XOCCaJlapHHH KYpub uHKaMus,
1- JeMMa. k- TapTHOM ueKJH aBfiupMa (YHKUMSHHHT KHEMAatjiapH
opxanu Kyiuliaru dopmysia éman uGoiaaHany:

k

si=2 =0 (8.2)
2

=0

By epna k xydr OYaranfa i 6yTyn 6yms, k oK Gyarania { spum
6y TyHIMD.

HcHor. MaremaTk WHAYKUMS  MeTOAM CHiIaH HCOOT Kusamus.
k=1 Gynranna, (8.1) ra kypa (8.2) nunr yanJm SKAHJHUTH Kequl

unkanu. Papas xunaiuk, (8.2) dopmyna k== Gyarasmna ypussm
OYyncnH, ¥ xonna
fHl=f - 2(_1)101f N
gy -é" =0 Tty

!
~S=ney
=0 =gty

-7
By Tenrnukla Cup xun f, Jiap onaunard KoshhHUMEHTIAPHH HUFHO
Ba
f +1 f+1
Ci+ Cp =3}
TeHTIMKTaH ¢olifanannd, f1*+! yuyn usnanran udoiara sra 6y/iamus,
1ty 6unan nemma ucbor Oyamu.
Mucon k=2, 3, 4 yuyn (8.2) pan xyimparuuapra sra 6¥aamus:
fi= fip— %+ fi,
3
fi= Fipo, = 3fiyy, + 3 1y, = fia,
fi=Froa =4+ — Y1+ iy
By nevMalaH KYBMIary HaTHKajapra KeJaaMmus.

f- HaTtuxa., VKkxurta @ Ba g dyHKuMA OUFMHAMCH €KM afupMa- |
curmHr /% ueknM afiupmanapy MOC paBHInJa 1y (GYHKUMSJAp YeKaH

aflupManapiuHHHT AurueMMcH €Ky aliupmacura TeHr:
ko ok
f w; + gi’

2- natuma. Pyukuus OuwiaH ysrapMac cOH KynaiiTMACHHMHI Yek-
a1 afimpManapn GyHKUMS ueksu afupmajapy OuiaH yarapmac COHHHHE
KynaiT™Macura TeHr:

(af): = aft.
220

www.ziyouz.com kutubxonasi



2- nemma, KajaBanHuuar XajaMu A = X; — X;—1 y3rapmac 6yca,
y Xoana Oy.iuHraH aiiMpva OuiaH ueKaM afipMa opacuia KyHujaard
MyHocabar yPUHIHIUD:

Ftine
Jur ooy Xind) === (8.3)
Vic6otuu 6y epia xam mw.yKLmﬂ MeToMu Ouiad o6 Gopamus. k=1
6yarania

fipi—1 iy,

J(%yy Xiv1) = X— % ==

6ymu6, (8.3) cpopmyﬂaHHHr TYFpusnry  pasllaH. Papas Kuialiuk,
(8.3) dopmysa Gapua m < k nap yuyn ypuuad Oynacud, y xonia

f(x x ) (xH_I,...,xi+k_‘_1)——f(xi,...,xi+k)
oo oe ey Xighil) =
' ’ Kithy1 — %1
k % k
Frovrma— iy figerne

TR Wk + D) KRR -

Hlyunai Kumd, (8.3) dopmyna m =k 41 yuyH xam YPHHIHM 3KaH.
Jlemma ucSoTaaH M.
3uau (7.4) ¢popmynara xypa

(k)
flxs, oo vy xi.g_/e):—f—%e)—, X < E<< Xigpe

By rearmmkui (8.3) Gunam coaumtupuo,
Akfi — kai+k — 3kf£+k/2 — ](k)(g) hk

HH XOCH/I KH/IAMH3.

Oxupri TEHrVIMKIAH KYRHAArH HaTwXKara Kelamus.

3- HaTHKa. 7- lapaXkasu Ky[XaAHWHT 71~ TADTHOMM 4YeKJd aiup-
Macu y3rapMac COHra TeHr OYy.u0, YHAaH IOKOPH TapTHOJHCH 3Ca
HOJITA TEHT.

Oxupru HaTHkKa Kyiixald »KalBaiuHH TY3HIUHHHT KyJaf yCY/HMHH
6epalm ABas aprymentHuHr (r--1) Ta KuiiMaTjapufa f- Aapaxaiu
KYnxalguar mzwamapnﬂu xucofnafivus. 1y MabsymoTIapAa doit-
najauusb, f2- TapTHOJIH afiupmManap KalBalWHH Ty3aMmus, cyurpa, a-
Tapmom{ alfUPMATADHUHT  LOMMMAIMT AN cpomanaﬂuo n- TapTUOJIH
afiupMatap YCTYHHHH TYJaupaMmu3. Ywuiam kebmn, (n—1)-, (2—2)-
TapTHOJM Ba X0Kas0 afupManap y-.YHJapHHU TJlupaMus3. By yCTYH-
JapHH T¥ainpaérran/ia

k
St=riy,+ it

cpopmynazan ol tanamamis. Ilpaktukada Oy yCy/nHM KYJ/UIAE€TraHnaa
yno.n xXaroJsapra By KyHMaciMk Makcaluia BayTH-BaKTH OWIaH
KYIXalHUHT KHAMATHHE XHCOOsa0 TYypHII Makcaira MyBOQHKIHP.
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Mucoa 2Kaxsan xazamueu h=1 Ba pactiabru KuiimatHu Xo=1 1e6
xucobrab, f(x) = x3 + 3x? — 6x— 5 KYIXaiHUEr afinpManap xaiBalH TY3uICHH
Ewum. f(x) dudr xo=1, x; =2, x, =3 ByKTalapiaru XuiimaTiapunu,

xucobnaiimms: fo = —7, fy =3, f3 = 31. Bynnaun sca Kyitugarnnap kex6 unxanu:
fa=h—fo=10, fi, =fa—f1=28 fi=fi, —f}, = 1.
23- sicadsan
N P 7 Vi Vi
1 —7
10
9 3 18
. 28 6
52 6
4 83 80
.82 6
5 165 -3
118 6
6 283 42
160
7 443

By xufivarnapuu 23- wansanra woHnamrapamus. Busuuur dysknusmms 3- napa-
kamu gynxan 6¥arauaury yuyH yHuer 3- TapTuban aitupmacn Ysrapmac con 63-

auo, f‘3/. = 3l =6 ra TeHraup. 23- XaABaJiHHHI KOATAH YCTYHJ4pU Kyiuiaru

A=+ i, (=1,23...)

Fipg, =Fly,+ 7 (=23,...,)

fi=fig+Ffl, (=34...)
dopmynanap épaamuna TYanupHIanu.

AfimpManap xanBajMHH Ty3aéTraia xucoOJOBYH Tacomuban XaTo-
ra iyn KYHAHIM MyMKUE. X0sup 6u3 f; Hu -xucobaama H¥a ¥iuiran
e XaTo alupManapra KanJall TabCHP KHJMIIHHH KysaTaMus (24- »kaji-
BaJ). v

24- wanpannan €xu (8.2) dopMynazau Kypusanukd, k- TapTUOIM
atimpmara xato (—1)YCl (j=0, k) kosbduunent Oumram Tapkanam,
JemMak k- TapTuOaM afiupMa MakcHMan XaTOCHHHAD afComioT KHEMATH
Kyla Tes ycanm: Xap Oup f* aflupMa yuyH XaToNapHHHT HUIOPacH
GunaH OJMHTaH HUFMHAN Hosra TeHr Oyaud, abcomoT KuiiMatu OuiaH
onuHran inruaiu sca [ef 2% ra tenr. Wynmafi xwmb, QyHKUMAHUAT
kufimatiaapu xucoOsaHaérranfa #iyn KYHuarad apaumac XaTO YHMHT
I0K0opH TapTHOJM aBupManapura Karra TabCHp KypcaTap 3KaH.

AllupManap XanRaJuJATH & XATOHWHI TapKaJMil KOHYHHM aipuM
xoanapia Oy XaTOHMHI VpPHHHM Ba KHEMATHHE TOTHIUra XamJa Xaj-
BaJHH TysaTHIITa MMKOH Oepaiu. Oparia afiMpmasnap Kaisaju OHPOp
Genrusanral YHJH XOHA aHMKJMTHAA XucoOsanaiu. Arap y = f(X)
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24- xcadsan

. P P 1 2 ”
Xi—4 fia .
Fiwr, 2
X3 fi_s fi-s
1 fizs
=% 9 5y 4
X9 fig . fi—a . Sigts
fi—’/a 9 ft—./n + & 4
Xy_y fiq . fiite . Jimg—%
fioy s |, fioy =38
%y J; +e . | fi=—2s 3 Ji+6s
fi+1/z— & 9 fH‘l/n + 3e 4
X4 i fipits . Jip1—43e
Fiym, Sipn,—e
s 2 s 4
Xiyo Fiye . fiye s Jipots
figs, . Fign,
X413 figs . Fiia
Fign,
X 44 Fi4a :

¢ynruua k- TapTHGMIM y3YKCH3 Xocuiara sra 0ysca, y XoJja YHIHT
k- Taptu6raua OYyarag afiupmasapy TeKHC V3rapud, k- Taprudaucu
Oenrmyiaral VHIM XOHA MuKE&cuIa nespad Yysrapmac OYymamu. 2Kax-
BaJHUET GUPOp KHMCMHAA OXUPTH LIAPTHUHT OaXapUAMAC/IHCH, YMyMaH
afirranga, xucobgall XaTOCH MaBXYAJMrulas JasnonaT Oepaid. k-
TapTUOJIH AHUPMAHUHI HOPMafaH MaKkcHMaj OFUILMHH VDHATHITaHlaH
Kefing, KyHmiard mapriap OaxapuaraHija Oy XaTOHHHT YDHUHA Ba
KHAMATHHY aHuMKJaaml MyMmMgvu: 1) 6y xaro dakat Oup xkofiza Ba
(GYHKUHSHUHT KUAMaTHHH XxHcoOJjaul nafTtuma comup Oyirad; 2) uek/u
afiupMasiapun  xucobsaértranga Oomka xarora #yn Kyfumnmarad, 24-
XKalBanjaH KypHHAlUKHM, f* paru Makcumasn XaTo f, HHHT XaTo Kufi-
MaTH Xxofinamran catpia €xkM yuJaH OuTTa IOKOpHJard Ba CutTa
nactaaru carpaapaa O6yaamu. Illywiai xuanG, XaTo XucoGJamraH
XkalBannaru f, e KUAMaTHUET YpHU £ MabayM Oymaub, MHKIOPH
e HH Tonum Kepak Oyscun. Cojflanuk YUyH YUMHYH afiupMa Jespsu
yarapMac OyJcHu ne0 ¢apas KwiamMn3, Y XO/Aa HKKMHUYM afiupma
apudMeTHK NPOTPecCHsTHH TallKWJ 3Tall Ba MIYHHHT YUYH XaM HK-
KHHuM afiupMa f? HUHI aHUK KWAMATH yuTa Y3apo KYIUHH XaTo aiinp-

MaJapHuHr ypra apudmerurura teuar Gymand (K. 24- xansadg):
1
f%:-?[(f?_l—}—a)—l—(f?——QE)-}— [2_.1+E)lt
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UYHKH ¢ Jap ¥3apo KuckKapuO Keranu. WKkumuu afiupMa j; HUHT To-

TIITaH aHHK KuAMatHAaH (ofifanantd Xaro MHKAODH & HH aHHUKJall
MYMKHH. By MHUKZOp MKKUHYM afiUpMaHUHT TY3aTHAraH KudMaTd Oujal
XaTto KUAMATH OPaCHIAru alupPMAaHHHI SPMUra TEHT:

=5 - (291,
Ji HUHT aHUK KHﬁMaTﬁ 3ca
Ji=(fit+e)—e

allHUATAQH TONMJ2JH. XyucOOJALUHHHT TYFPHIMIHEM TEKIUMPHII YuyH
afiupMasiapHu siHa OHD MapTa XHcoOJalll Kepak.

25- acadean
x f 1 ! f? X470
1,9 6,190
174
2,0 6,364 0
174
2,1 6,538 0
174
2,2 6,712 (—5)0 e
1(69)74 0
2,3 6,88(1)6 (1030 et
17(9)4
2,4 7,060 (—5)0 ¢
174
2,5 7,234 0
174
2,6 7,408 0
174
2,7 7,582

Mucoa 25- maiBaniiard xXaro Ty3aTHICHH.

Eunm. aisajgza xaro paxamyap KaBC WuMia OJNHUTaH Ba adupmanap
YCTYHMjIa YHIM XoHanap K¥pcaTwiMarai, ynap ¢ yHKLLa KMHMaTraps YCTYHUIaH
aéu. DyHlaH XYpHu2ivKW, WKKHHUM aflupmanuur tegnc ¥srapuwn x==23 na
Oysuanoxaa. MaBxkys XaTo kaTTa KaBcra OJHHTaH yu caipra tapiaarad, x=2,3
naru /f HHHT AHMK KHIMaTHHU TONHIN YUYYH HKKHHYM alupMalapHuHr Xap y4

catpaary Kulimatnapu ypra aprdmMeTHrunu oJlamns:
.3
ff=_%— (—5 + 10— 5) = 0.

Bynaan 1 )
¢ =g (0—0,010) = —0,005.

f(x) HuHr x=2,3 HyKrazaru Kuiimatura tysatuiu cubdartupa, aHuy Kuiimaru-
HH TOMaMH3:
fi1 = (f; +¢&)—e = 6,881 — (—0,005) = 6,886.

Dy Tysatniunapia® xeduH Oupunuu aftrpma yarapmac O¥au0, HKkuHuM adupMa
Hoara TeHr OYnauu.
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8- § TYT'YHJIAP TEHI Y3OKJIMKIA JKOMJIAIITAH X0J1 YUVH
HbIOTOH ‘UHTEPNOJISIUHOH ®OPMYJIAJIAPH

Ymby Ba Kelnuru naparpamiapiia HHTEpUOJAUHMS TYCYHJIADH TEHT
V3OKJHKAA KORJAIran XOJHH, s'BHH X;==X,-+ih (i=0, 1, 2, )
GyJaran XoJHH XapaiiMus. Dy xo/lla HHTepnoJsIHOH QJOpMyJIaHPIHI‘
KYpUHMILIapH aHya coffanamany. Bus xo3up HbIOTOHHMHI HKKHTa
HHTEPHOALMOH QOPMYyJacCHHH YHKapaMu3. Byjapuunr GUPHHUHCH (QYHK-
, Lnsiin Kajsas Oolupfla Ba WKKHHUMCH »KajllBaJ OXHDHAAQ HHTeprons-
nMAAan Y4yH MYy uKaLTaHTaH (11- § ra xapaur).

dapa3 kuialauk, L,(x) Xo, X; ..., X, Tyrymaap Oy#uua Tysu1-
rai HpioTOH HMHTEPNOMALMOH KYNXalu 6yJ1cml

L (x) = f(xo) - f(%o, %1) (X—Xo)+ .0+
Koy oy X)) (X—=X) L (x_‘xn—l)- (9.1}

Dyuparn Gyuuuran aiimpMaiapuu 8.3) qcopmyﬂara Kypa ueknu afiup-
Manap CusaH anMaIITHPaRIHK.

Yumby x = x,-+ th awammpnmﬂu xaM Gaxkapranfan kefiun (9.1)
Kynxal Ky#plaru KypHHUMIIA 2Ta Gynaaju:

Lyxo+ th) = fo+ t7}, + XD ppy LoD ED) sy
R t(z‘——rl) L t—=(n—1)]

! n/2*
By ¢opMysanuar KoMK Xaid Kyfuiard KypuHdmmza Gyaand:

9.2)

f(n+l)(&)
Ry(%X) = (x=—x;) (x—Xo— k) ... (x—x,—nh) CESV i
hn+1 f(l‘l-*-l) E
,=_~(;+_1),‘_Lt(z—,1) o (E—n). 9.3)

(9.2) dbopuyna Hewomonunune xcadsar 6owudazi €ku 0AFQ unmep-
HOARARUOK hOopMyAaCH NeHHAaNH.

Bumu (9.1) ¢dopMynama WHTEPNOAALMANAL TYTrYH/IaPH cmbamﬂa
Xy, X=1y « ++ 5 X—p TYTYHJApPHU OJIAMHU3:
L(x) = F(xe) + (2o, %) (2 = 56) + f(er %1, Xog) (¥—%0) (A—
—x)F e S e X)) (E—Xg) e (X — X)) (9.4)

By uaran afimpmanap ¥3 apryMeHTHHHHI CHMMETPHMK (YHKUHsCH G-
TAHJIUTH YUYYH

J(Koy Xty o o0y Xep) = J(Xky o 00y X1y Xo).

(9.4) dopmynaza sHa Gymmrauk éﬁupmanapnu 4yeKkau afupmanap Ounawm
ajMall THPHG Ba X == X, - th 1eb ommb, KYHHAArHHM XOCHI KWIaMH3:

(%+m=ﬁ+ﬁw+2“””+_L+
41 t — 1
+fr}‘u/2 4D ... [t+(n )] (9.5)

nt

15—2105 : 295.
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By (I)OpMy.J]aH‘I/IHI‘ KOJIHK Xalu
hn—l—l (n+I)E h
—-—(n-f-_]% H+1...(t4+n)

Kypunumia Gy.any.
Mucon 26- xansania sxmumMosiltn UrmezpaLy

2 ¢ _p v
(D(x)=_._5 e~ at
* [

HUHL KuHimarsapn Gepusrad, HbOTOHHMHT HHTepHOAALMOH GopMYNanapn &praMu«
Ja @ (0,64) sa @ (1,45) nap xHcobaaHcuu,

26- arcadsan
% @ ! o? @8-
0,5 0,5205 i
“ 834 .
0,6 0,6039 —95
739 —1
0,7 0,6778 . —96
) 643 1
0,8 0,7421 . —95
548 5
0,9 0,7969 —90
458 7
1,0 0,8427 -—83
375 9
1,1 0,8802 —74
301 10
1,2 0,9103 —64
237 10
1,3 0,9340 —b54
183 9
1,4 0,9523 —45
138
1,5 0,9661

Eunm x, cubarnna magpaigard KuilMatiapHuHr x = 0,64 ra sur AKHHH~
HH, AbHH x¥=0,6 Hu onamus. By epra k= 0,1 6yaraun yuyu

f_x—xy _ 064—06
2 0.1

{9.2) ra n=3 ne6 omub, 6y xuiiMarnapHu KeATUPUO KYaMus:

@ (0,64) = 0,6039 + 0,4-0,0739 -+ Q,i-(_(;,_‘i_—_l_) (—0,0096) +

= 0,4.

+22404 =1 02=2) .o, 0001 = 0,63462.

Hanpannaru guitvaru aca @ (0,64) = 0,6346 ([50], 129 6. ra kapasr).
Xyann wydra ¥xmam, @ (1,45) HU Xucobiaml yuyH xo cHdaTuia KaZBale
Aard Kuimar 1,5 Hu onamus, ¥V xoaza

1,456 —1,5 .
=T or . -9

226"
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6¥au6, (9.5) dopmyaara K}?Ipa:
@(1,45) == 0,9661 + 0,0138(—0,5) — 0,0045- LE’(’EM +

+ 0,0009. —0.5(=05 +3 ’” (=95 +2) _ ¢ 959706. -

Waxsannaru xuiimar sca @ (1,45) = 0,9597.

DU KONMHK Xak TYFPUcHAa OHP 03 TYyxTamb yraimk. Adfpuv
xo/anapAa, XycycaH f; KuiMatsiap TaXpuia Hyau OWaH XOCHA K-
aguran  Oyuaca, f@TU(E) wu Oaxonam amya Mywky.a Oyaamu. [ly-
HUAT YuYH Kymoa Gyaca xaM, collapox #yn Gunan GaxonJam Mab-
Kyamp. Kapanaérram opamukia Xocuia f+1(x), nemak, afiupma
Jrt1 xam ceKHMH ysrapaiu Le6 tdapas xumd, (9.3) dopmysa Gunan
Gepuarad KOJIMK xalla KaTHawyBuM xocunauu (8.4) dopmyma épaa-
Muna afiMpMa OuJaH anamamiTHpamus, HaTHIKala

) Ht—1) ... (f—n) pnt+tl- ;
Ru= (n+D)! fzgtl_ : (9.6}

xocu1 G6ynama. lymuaraex (9.5) ¢opmyna Ypuuia, Kyhuiard rag-
puGuii, JekuH KyJaf ¢opMmysara sra 6ysamus: '

LMD L )
Rnfg. T - f_E] (8.7)
2

IOxopunary dopmynandp anua xynosa, yaapiad QofijanaHnmiia xymeép
Oyaum Kepak. Arap XOCHIa CEKHH Ysrapmaca, y Xoaia MabBHOCH3
HaTiKara sra Oynamus. Macanan,

J(x) = x -+ Nsinrx

(GYHKUMSHH OJHO, MHTEPUOAAUMA Tyryusapu cudaruia GyTyn x; =0,
+1, +2, ... KuiMatJapud oJafiyMK. By Xosaa mxkkuHuucuAaH OoLl-
Jna6 Gapua afiupmanap HoJra Tewr. Jlemak, KYnoJ Tapsja f(x) Hu
yusHKAH QYHKUMA Je® OJHInuMu3 MYMkuH. Jlekun, /N erapanua xar-
tTa Oyarapia X -+ Nsinwx QyRKUEA uMSHKAM (YHKLHAJGH KECKHH
dapy KuIaku. : :

10- §. FAYCC, CTUPJIUHI, BECCEJI BA 3BEPETT
WHTEPNOJ/ISIIUOH $OPMYJIAJAPH

WHTeproifgliuss XaTOCUHH KaMaHTHPHUII Maxcaluia, X; WHTeprofs-
MA TYTVHJAAPHHH HHTEPHOJSLHAJAHYBYHM X ‘HYKTa. aTpoduia oaums
MabKy/up. Uysku Oy X0aja KOMMMK XaAja KaTHallaluraH § HyKTa
XaM X ra sKuMg Xofjamranm OVsamn Ba Jemak, f#+D (E) xam afitap-
Jgu Japaxala Yarapmaiimu. HaTmxala, KonZdy Xalra KeckHH TabCHR
5TajUral MUKJAOD (paKaTruHa

o ()] =TT e — =
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©y/m6 konaiu. By udora X Ouman uaTeprionsauus TYTYHJApH OPacH-
Jiaru MacojarapHudr KynafitMaculian uboparaup. Llyaudr yuyH xam,
J(x) mu HaTepnosAUMAiallAa X ra HUCOATAH SHI SIKHH 72 Ta HYKTaHU
OJICaK, |04 (X) [ MuaHMan kufiMatra sra GYmaau. Kypuun6 typu6uu-
Ku, n =2k OyJica, X HUHT uan Ba YH" TOMOHJIapufad K TalaH HyK-
Ta oMM Kepak. Arap n ==2k-+ 1 Oynca, y BaKTAA X ra 3HC SKHH
Oyaran TYryHHH OJMO, CcYHrpa uan Ba yur TtoMoHsiapiad k rtajan
HYKTa/lap OJHII Kepak. . '

Xo03up HHTEPNOIALHOH (DOPMyJaJapHH MaHa Iy FOSira acoc/adraH
Xosafa Tysuill CHJaH WYFy/ulaHaMu3. DyHJall uuTepnossnuon xynxal-
JIAPHHHT UYM3HKJAH KOMOWHALMAJAPHHE OJHO, alipuM xoJutapia aHHk-
JVKHH TYWMpMaclan KYNXaAHHHT JapaXacuHH [acaliTHPHNI MyMKHH.
Bus pacria6 my MeToAra acocjanrad [ayce HHTEPHOJSLUMOH (opmy-

JanapHid duKapamus. Arap OyHKUHA X € (xo, X, + -2——) HYKTaja HH-

TePHoNALMANAHCA, Y XONAa HHTePHOISUUsA TYTYHIaPHHH X, Xo -+ A,
Xo—h, ..oy Xo-F kR, Xy —Fkh TapTHOAa osmm MabKyamup. UyHKH
HXTHEPHA A y4YyH W1y TYTYHJADHUHI aBBAarH Z TaCHHH OJICaK, yJap
X ra 3Hr AKMH Typran HyKTajapiad uOopar OYaub, Wy HyKTajaap
6yfiuua TySwIraH HHTEPNO/SILMOH KYIXaJHHHT XaTOCH, MX THEpHIl
ColKa TapTHOAA OJMHIAH HYKTajgap OYy#Hua TysSuIraHHZaH KHYHK
6 manu.

layccuunr CupuruM uaTEpnOAANMOH dopMysacuud Tysumfa 2111
Ta

Xy, Xot+ R, Xo—h, ..., Xo-+nh, Xy—nh - (10.1)

#yKTanap ydyyH HplOTOHHHHT TeHr GYJMaraH OpaiuK/ap YUyH HHTEp-
TIOJSIUMOH (POPMYJIACHHE E3aMU3:

Lyp(X) = f(%o) + (0, %1) (x—20) 4 S0y X1, X1) (X—2X0) (x—x,)+
+ (%o, X4, X1, X3) (X — Xo) (X — %) (X —2x-1) +

+ S(Xoy X4, X1, Xy, Xp) (X—%g) (X—21) (X—X_1) (X—23)+ . .. +

FS (X0 X X1y« oo Xy X)) (X—X)(X—X1) o o o (X—X—(n—1)) (x—-x,,z)5

Byngna x == xy--th 1e6, 6ymHraH afinpMaiapHUHT 4eKJAH alHpMasIap

opKand upoiaculiad dofifanancak, y xoJla

G2n(x0 + ﬂl) = Lgn(xo + th) =
H —

=fotft+ g 2D L

(1. .. [t —(n—1)?]
+ @n—DI +
3 —1) ... [2—(n—1)2] (¢
SR R Gl REMILESCA NS (10.3)

Xocut 6Ynamu. By Iayccnune Gupunin unmepnoasyuon gopmuy-«
wacw €ku I'aycchune oara UHMEPROASYUOH GOpMYAACcH Jehuia=
nu. By ¢opmyna (10.1) uyxranap yuyw rysunran Jlarpamx ¢opmy-
228 '
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JUICHHUHT }“réu 66 Qakar OCowxaua TaptuOia €swiradugup. [y-
mir yuyyH xam Oy (opMyJaHHHT KOJJMK Xajaund OesocuTa é€3a oJa-
M3

f(2n+l) ®) p2n+1

Rap= ©@n+ DI

(10.3) dopmynalla KaTHamaiuraH aiupManap 27-xalBanfa CTpe/Ka-
JAPHHEHT HyHaamuy 6YHna6 NaeTKH ,CHHMK CATPHH“ TaLIKWA 3Tajd.
Arap 6u3 (10.1) HyKTanapuu Gouikaua TaptuOla, ABHH X, Xo—1,
x, +Hh, .,., Xo—nh, x,-+ nh xatu oncax, y BaKtia X¢[x, — 3

X,) HYKTalla HHTEpPOoALUs/Al YUyH AXIIYM HaTHXKa Oepaluran [ ayce-
HUHE UKKUHYU UHMEePROASIYUOH GOopuyracl €Ku opxaza unmep-
noasyusiau opmyracu

Ganlo+ th) = Lap(o6o -+ th) = n+¢1t+ﬂm+”+

g HE2—1 (t2—2’ e = (n—1)
4+ +f2_1_1 ) (23_1)![ (n—1)? 4+

2
H(tr—1) (12—=2) ... [2—(n—1)?] (¢
+fgn ( ) ( ) (2’1)[1 (n 2] (t+n) (10.5)

2 —1) ... (B—n2).  (10.4)

t(t2— 1)

+/2

2

ra sra 6ynaamus.
By ¢opmysnaja KaTHallalurad 4YeKnu anupManap 27- xalBania
YCTKH ,CHHUK CATP“HM TallKH/I 3Taju. YHUHT KOJAMK Xaid 3ca

(2n+-1)
= L@ e )) (P2 . (E =) (106)

ra Tenr. IayCCHHHT Xap MKKana (OpMYJacHHH KYImO SIPMUHH OJCAK,
Ky#ugarura sra O¥Jamu3:

Wt — 1) (22— ) . [t2_.(n._1)2] L

+uf5 (2n— I
" t2(t2__ ]) [f‘.’ (n___l)Q]
+ 12 (2,1)1 , (10.7)
YYHKH
A (=1 (=) ... [—(n— 1)) (t—n)
2 { (2n)l +
_I_f(ﬁ—l) =2 ... [—(n—1(+n }=
(2n)!
B —1) ... (= (1= 1))
= @]
Ba

! [ - l—l-fo/ 1]_Pf2n—1
2 2 2
229
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27- srcadsar
x [ 1 3 7 P 7 r I
X_g f_y
fl_v A
X_3 f_s / f.2_3 .
Ly, P 7, ) ,:
X_g fg R -2 | fla :
., P || P
X_1 f_q f%.1 : fil fG_I
Ly 2y 2y
¢ - 27 b Al - £ |
*o - 0 0 0 0
Y I T A I I A
X fi i 7 bt
! 13, £, ),
Xg fa fi 3 I g
13, . 7,
X3 f3 . f %
fr, »
Xy fi

Xocun xumunran (10.7) dopmyna Cmupaune UHMePROASUUOH gop-
nysacu netvnamu. By dopmynana 28- xanBasja . KYpcaTuiraHuiek
O HHAEKCIH KYPT TapTuban uekau aanMaJIap Ba [y xamma ~1/,
-HHAEKCJH TOK TapTPI6JIH YeRJIM afiHpMaNapHUHT YpTa apudMeTHKIapH

KaTtHamanu.
28- dcadsan
| f | 7 I 7 | 7
X9 fog
- fl_% 9
X f o
Ly, i
Xo & _1._ Yo f(2) ___1_ e fg
1 — 2| g —
fy f Ya
X1 f1 s ff
S
X9 , fa E
230

www.ziyouz.com kutubxonasi



Iy punr® TypuGauky, CTUPIHHT (GOPMYJACHHUHI KOJAHK XaIu
| h2n+l f(2n+1) (&) ) y . . ,
Rﬂn(x) =, ‘ @n+ 1l t(t - 1) (t —2 ) . (t —n ) (10 8) .

ra TEHT. I’ayccmzmr VKKHHYH HHTEPHONALHOH (OPMYJACHHH X; HYKTa
YuYH Kyananca, Kyiuiary gopmyna XocHi 6y namu:

1 —
Loy, +ub) = fi+ g+ 2D o 2D oy
w(u? —1) ... [u2—(n—1)3

+ Gn—DI - + :
o u(ui—1) ... [ —(n—1) (u+
+ 12 s (10.9)
By ¢opmynaja u = x";lxl Gearunan KHpPHTCaK Ba GYHH f = f:h_""l.

opkanu uhofanacak, u == t—1 6y.m6, (10.9) dopmyna Kyinmaaru Ky-
punniura sra Oyjagu:

tf-—l #t—1) (f—
Lyy(%o - thy = fi+ fi(t — 1)+ 72 =Dy 3 K )(t 2
e+ H(e—1... [ﬁ—((zf;—_%);] (t—n+1) (t_n) +
tr—1 ... [ (=17 (f=m)

+ o (10.10)

Duuu, Oy ¢opmysaHn I‘ayccnnnr GupHHYH HHTEDIOIALHOH (OpMYyJIacH
(10.3) Gunan KYwHG, APMHHM O/CAK XaMja Kyhuuard

—2—(/ an) - P‘fl/2

Ba
L (=) .. (@) | HEZD) L (Bl ()
) { @nt 1)l @n + 1! }=
CHE—1) ... = (1)) (E—n) ¢—1Y)
o @n -+ 1!

MyHocaGaT/iapian (ofifanancak, y xoama beccen gopuyaacu XOCHR
6yaanu:

Bulo+ th) = vf,, + fi (6 =)+ et M52 +

oy L= (= (=2 (it D) (~_‘)
“+‘...+ ok o — 1! t—3)+

tHez—10) ... [e2=n-=102 (-~
i = [z(zn)(l” i ;:—’9—. (10.11)

By tdopmysa, yMyMan aliTranja, HHTePIOJALMOH (OpPMysa sMac, YyHKH
Yy Moc paBHLUAa

Xeny oo oy Xy B& X(n=1)y « « « 3 Xn+i
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TyryHJapra 3ra Gy/raH HKKHTA HHTEPHNOJSUHOH KYMXalJapHHHT Ypra
apupMeruruaup. AvEn y daxar 27 12 X_(n-1), . .. , X, TYI'YHIapAa
J(x) 6unan yerMma-ycr TYajd, JEKHH 6y dopmynara q)yHKLIPIHHHHI‘
X_n Ba Xnpy1 HyKTanaplaru xuiiMatniapd Karsawrad. (10.11) xynxaxn
HHTEPNIOJSUHON OF/Mii yuyH, SBHH YHUHT X, Ba Xni{ HyKTamap-
Ja xam J(x) 6mnan yctMa-yer TYIIMIOH yuyH, YHra ;u{a ouTTa XaK

KYHWUI Kepak: .

Bopi1(Xo - th) =Ly, 11(xo - th) =
-1
mp‘f/—*_fl/z(t—_)_l_ fl/’t(t )—l—"'+
on M2 —1) ... [B—(n—1)] (! —n)
+ wsiy e +
(#2—1 ... [2—~(n—1)2) (t—n) (t—=1/)
on-+1
f,/’: @n 1] . (10.12)

By dopmyna X_n, ..., X, Xnt1 HyKTanap 6yiéinua Tysuwirag Jlar-
paHXK HMHTePNONALMOH Kynxaad OWJaH YCTMa-yCT TYIUFaHJMTH YuyH
VHUHT KOJJHK Xalu '

h?n-\—? f(2/‘l+2)(e )

R2n+1(x) == (2 T 2)1 (t2 - 1) ( - ’7'2) {t— (fl—|— 1)]
6ynapu. [lemag, (10.11) dopmynaHuHr KOJIIMK Xalu sca
Ronia(x) = fintl @e—1... [f2(—2—n(i7)[1)2] (t—n) (t—=1y A+
h2n+2 (2n+2)n
—m O prr—1) ... (B—nd)[t—(r+1)] (10.13)

ra tenr. Beccean dopmynacuun opamuk ypTacula, sbHH f == 1/, Ja
Kyanam gynaiaup. By xonza 6apua TOK TaptubaM afimpmanapra sra
6ynran xajmap Hoara adinamaau. DBeccen dopmynacuia Kyfnzaru
ailupMaJjiap KaTHallaau:

x f 7 Vi r b
X_g foa .
; f fy, A
-1 NS A -1 P

Xo 2 fo _ll’ f% f; h
S Y

X1 N1 _1—! 1 _3/_._ 1 s
fl/. 2 f’/: 4

Xg Sfs /3 1

‘Huxosr, xenr xymaﬂmalmraﬂ bopMy.lajlaPHUHT gHA OHPHHH TY3aMH3.
Bymmr‘ YUYH

fir = Fh— 3
232
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1

mynocabat €plamuaa, I‘ayccmmr GUPMHYHM HHTEPIIOJISUHOH (bopMynacu
(10.3) mam TOK TapTMO/HM alupManapuu Hyxoramu3. ¥ xoaza j¥* aiup-

M O ANAary Ko3(gpuuHeHT
Hee—1) ... (2—Fk)
' 2k + DI
ra TeHr 6yamG, fZ* afimpMaHMHT KOS(GMUMEHTH 3ca KyAuiardra TeHr:
(1) . (2 —=12) =) K =1 ... [B— (=1 (E—F)_
(2&)! (26 + DI
_te=1 .. . [—k=1)(t—Fk (+1—1)
(2 + 1!
Oxupru udofaga =1 — 1 ammamTupun OaxkapaMus:
(I—a)(1—u—1)(1—u+1) ... (I—u—kA D(1—uth—D)(—u—k) (et I—1+u)
CE+
Lu@—=1 .. . (2 —k)
(2k + !
Ilam}xaﬂa Kyfugary Jsepemm UHMEPNOASYUOH POPMYAACL XO=
cun Oy manm: :
@n+4 Nt

Esn1 (Xo+th) = fot + f3-
o B2 —13) . .. (12 —n?)

(w2 — 1 0
e PR @+ 1]

By ¢GopMysaHuHr KOJIHK Xal¥ X—n, ..., Xn41 TYCYHIQP €pHaMulia
Tysuarad 'aycc GopMyaacHuMHT KOJIMK Xaau Owian ycTMa-ycT Ty-
mamu:

t(t2—1) . _‘_f%nt(t?—l) (t2'-—n2) T

hQn—I—Q f(?fl-l—-?)(&)

—‘W f(tz—-l) « . (t?‘—n?) [t —"(/l"}— 1)].
JpeperT (opMyJacu ofatia XKalABaNHH SHYJALITHPHIDAA KYJWJaHHAAIH,
S'LHM Xo - A Tyrynnapia ¢yskuua KuBMaTJapUHMHT KajBann Oe-
pwirad 6ymca, X, + kA’ Tyrynnapia ¢ysHKuus KuAMaTJapu XKalBajd-

HE TysHmAA dolifananuaam, Gy epia A = hT (N — 6yTyH cOH),

11- §. TEHI KAZAMJIM UHTEPNOJISIIIUOH ®OPMYJIAJIAPHUA
KVJAJAUI YYYH TABCHUSLJIAP

DYHRUMAHEHT KaABajlary KufMatiapy ojatia Takpuouit 6y.aud,
VJADHUHT JIMMHUT aOCONIOT XaTosIapd OXMPrH XOHA OHPJHIMHUHT SPMH-
ra, OUPHHYM TapTHOAM alUPMAHUKYU OXMPTY XOHAHMHI OUP OHPJIUrHTa,
HKKMHYM TADTHOJNCHHUKY OXHPIH XOHAHHMHT WKKHM OHPJIM[HFA, YUMHYM
TAPTUOIMCHHUKH 3Ca OXHPIH XOHAHMHT TYPT OHDJMTHra TeHr OYJjxmu
MyMKHH Ba XOKaso. Cuning qayﬂmmmapna ofaTla TapTHOH OpTraH
capu aflupMa KaMas Gopu6, OUpop TapTuOra eTr2:ija JAespsd Yarap-
Mac Ba YHJaH KeHWHIWIAPH KHYHMK MuKJop OYmumn kepax. Jlexun,
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dynKuua xHAMaTHAary Xaro XHcoOHra, afHpma Hosra ailjianMacham
TapTHOCH3 Hopa Gu/laH opTHO KETHIUH XaM MyMKuH. Dywpail matmxa-
Jap HOTYFpu OYu0, ynapian ¢ofijanamul MyMKHH amac. Lllynuur
YUYH XaM MyHTrasaM Yysrapafurad adupMajlaDHHHT SHI IOKOPH TapTH-
Guan amukJaml Kepak. CyHrpa sca MHTEPNOJALMAAAIN YYYH HHTEP-
nosisiMoH (GOPMYyJiaHH KyHHJaruiapra acoc/aHuG TaHJall Kepak. Arap
(YHKUMAHMAT KUAMATH XuCOOMAHMINM Kepak OYJaraH X HHHT KHAMATH
®ansaa Oolufa €xu oxupuia 6y./ca, y xonfa Moc papuiuaa Heioton-
HUAr CHPUHYM €KH MKKHHYH (QOpPMyJacHHM KVyJ/am Kepak, Arap Oy
KuiMaT KaJBaJHUHT ¥pTacuia, Macaiad, [X;, X;+1] opamuxia Gy.ca
XaMla X; Ba X;41 TYI'YHJapra Moc KeJaiuraH cartpaa Gapuya MyHTa-
3aM ysrapajurad abupmMasnap MaBxkyZR Oyaca, y Xoafa JAacTaaCKu
TYyryH cudatuia X; €ku X1 BHM Kabyna kumu® CTupamnr éxu Becces
Gbopmynacuny K¥anam kepak. LLlyHu Tabruinaml Kepakky, arap |¢]<
<< 0,25 6yaca Crupaunr dopmynacunn, 0<C 25 <<|[£<<0,75 6yaran-
Ja sca Beccen dopmynacunu xysanam kepaxk. By epfa x guur Xx; éxm

o - x — x.
Xiy1 TYTYHJADHMHI Kadcu Cupura siXMH TYpHIIMra xapad, f = 7 £
.. X=X -
€KH £ == ———— ZAel oM Kepak, .

IOkopuna aitrranumusziek, JBepeTT GopMyJack KalBaJHU SHuJalll-
THPULL Y4yH dofifasanunany. bus 9- § na Heioron ¢opmynanapusuur
KYAnarunMIIAra JOUp MHCOJIAp KYpra" 3AukK.

Iysuar yuyn xam 6y epia Crupaunr Ba Beccea (opmy.iajapuns
KY/IaHUIIra MUCONT KeNTHPHII OHJIaH KH(OsIaHAMH3,

Mucoua 29-xansanga

Ppenen muTerpaiunuHr KuiiMataapu A = 0,1 xagam Gunan gentupuarad. S(0,612)
Ba S(0,65) Tonuacux. :

29~ scadsan
! X S(x) Sx) S x) | S3%x) Stx) I S¥(x) l S x)
0,3 10,0434
) 231
0,4 0, 0665 28
259 —6
0,5 | 0,0924 22 2
281 —4 —1
0,6 0,1205 18 1 3
2499 —3 2
0,7 0,1504 15 —1 0
314 —4 . 2
0,8 | 0,1818 11 1
325 —3
0,9 {0,2143 8
333
1,0 | 0,2476
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BEuwnm Xazgsanga aliupmanapiuur daxar MabHONH pajamiapu &3uaram.
HKanpaanad xYpuHu® typubaukH, 4- TapTHONIM adupManapHu HoOIb Aeb oauut
M YMKHH, YYHKH YJapHWHT 3Hr xatTack 2-107% ra TeHr 6¥and, XatoJapHHHT sHP
xartacH sca 8.10~4 ra ernwn Mymkun s3ju. LUyHuHr yuyH Xam aiinpmanapuunr
TYPTUHYNAAH 10KOPH TapTHOAMIapuaaH ¢ ofiasavuin MabHOra sra smac.

S(0,612) uu xucobaamw yuyH xo=0,6 Ba £=0,12 ge6 oan6, Crupaunr ¢opmysa-
CHREM K¥IaaiMu3: ' :
S(0,612) == 0,1205 - 0,5(0,0281 4 0,0299)-0,12 + 0.0018K

¢ 0,5-0,0144 - 0,5+ (—0,0004 — 0,0003)-_é_ 0,12
% (0,0144 —1) + _21?.0,0001 .0,0144.(0,0144 — 1) = 0,12400.

S (0,65) Hu xucobaaur yuyH x=0,6 Ba {=0,5 neb6 oanb, Beccen ¢opmyna~
CHHH KYIJaHMH3!

S(0,65) =~ 0,5(0,1205 + 0,1504) + 0,5.0 060i8 + 0,0015) X
% 05-0,5-(0,5 — 1) = 0,13524.

12- § UHTEPNOJISIL IOH YKAPAEHHUHT SIKUHJAIUMIUH

Wurepnoasinyss  amManfa KYyJIaHWiIrasfja Xap JIOMM  XaM  KOJLI
Xaguu Oaxosam MyMKuE OYaasepMaiiiu. LIyHuHr yuyH Xam ertapiuua
Ky TYCYHJIAD OJMHraHIa HHTEPNOJSLUHMOH KYNXAXHHHT HHTEPIOJsI-
UMAJAHYBYM (QYHKUMArA €Tapiuya SXIUH SKHHAAMHIINIAG HUIOHY XO0-
CHJL KMJIHII aMasuii MHTepnoJauuAJalmia KaTra axamuarra ara. lly
cababan XaM WHTEPLOJUHOH KapaéHHUHI SAKHHJALHIIH Macalack
TYFH/IATH.

Qapas guialiiuk, €usra sgeMenTaapd [a, 6] da érysudm uexcus
yubypuak Mmartpuua

x{ T
1)
% x<(12: 2)
2
X X xg (12.1)
x{;”) .xg."). .a.cfz”.’ . . x{m

« . e 8 & & & 9 a e @

oepunran Gyacun. [a, b] opamikla aHuxjaasrad Gupop f(x) dbysKuus
yuyn Jlarpamx MHTEpHONAUMOH KYNXaIMHHHT KeTMa-KeTHrd {L,(x)}
Gepuaran 6Yaub, L,(x) ux gypuuta (12.1) MatpuuaHMHr n- cartpufia-
ru Gapya jeMeHTap KaTHalcHH. Arap uxmuépuil X la, b] yeyu
limL (x) = f(x)

N 00

menaauK Gaxcapuica, UHMEPROASUUOR JCAPAEH SKUHAQUAOLL
nefimnagu. Arap (12.2) tenrmuk x ra rucbamawn mexuc bagxcapiica,
Jcapaéy meruc AKUHAQUA0W Jefunany.

[Hyuna#t cason tyruiafu: [a, b] opanukda ysaykcus Oyirad
J(x) dyHRIMA Y4YH HHTEDPNOJALHOH KapaéH sxuHaamaiumu? By ca-
BOJI'a yMyMaH WXKOOUH XaBod OepuG Oyavafiad. Pabep ToMOHMAIH
KyHAuZary TeopeMa MCOOT KHJIMHrad€: xap kaupmail (1z.1) Kypunuwgaru
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TYryHJIap MaTpULAcH YuYH wyHJail y3aykcus f(x) ¢yskuws Tonmma-
AUKH, YHHHT Y4YH 6y Tyrymjap Gy#vua KypuiraH Jlarpaux usTEp-
NoJAUMOH Kynkaiu [a@, &) opanuxia Oy (GYHKLMAra TEKHC SIKUHJIAIL-
Maiizu. Bynpan xaM Kyunupox wnatmkarn [—1, 1] opanurmaa tenr
Y30KJHMKAA Xofyamran Ttyrymaap (X =—1, xW=1) 6yinuua
J(x) = |x| dyukuus yuyn xypuiren Jlarpamx  HHTEPHOJSLMOH Kym-
xalnapu L,(x) —1, 0, | wykrasapfan Tamkapu OGHpopra HYKTaja
xam f(x) ra sgumnamMacauruan C, H. Bephimnreiin xypcatran 3au.

HHTepnonsauuon xapaéHHMBr AKMHJAIDMIGH XaKHAArd XKyHa Kyn
TaAKUKOT/IapAa XO3HPIM 3&MOH MaTeMaTHK2CHHHMHT SHT HO3HK METOJI-
Japy Kyananwiaay, By #iymanummpaa osnuHraH HaTHXKANADHH KeJTHUDHLI
HMKOHHra 3Ta smacMu3. Xosupua f(x) OyTyn ¢yHKums OYJaraH xoin
yuyH OMp TeopeMaHH KeJTHDHII GUJaH YeKJaHAMH3. '

Tavpud. Aeap f(x) dynrkyuanny x Hune Gapia 4exau Kud-
Mmamaapuda ‘

Jx) = 3 ay(x—xo)*

k=0
AKUHAQULY 64 0apadicalr Kamoep waxKiuda ugodasaus mymriuH
6jaca, y xonda f(x) 6ymyn @gyuryus JIetiunalu.

Teopema. dapas xunaiinuk, f(X) Oyryn ¢yukuus Gyacun. V
xXonja snemMentnapu [a, b] opamukia €rysum (12.1) KypuHMIIAaru
uxtuépuit yubypuak Matpuna Gyiimua f(X) yuym tyswiram Jlarpamx
HH TeproauHon kynxainapu L,(x) [a, b] opamxpa f(x) ¢ynkuusra
TEeKHC SKUHJIAIIALH,

UcGor. Byryn ¢yuxkuus wxTuépuit TapTHGJM XOcHmara 3ara 63J-
TaHy Ty(aisd, HHTEPHOSALHON (GOPMYJIAHHHT KOJJHK Xald Y4YH KyHu-
Hary 6axora sra 6ysamus: ’

M
[Re () | =11 (1) = L (0] < bt 10 i (1)
‘By epna '
n
My =max 1" ()], 044 (1) =1 (x — x,™).
ax<h =0
Kypumu6 Typuoaux,
[0p4s (x) | < (6 —@)*H,
JeMax,
| Ry (%) < Lt (p — gyt
n ~ (Dl .
Arap 6y TeHICH3MK YHI TOMOHMHHHI HOJIra HHTHNHIIMHM K{pcaTcak,

TeopeMa ucOor Gynamu. Bus f(x) muur (7 1) - Taptubiu xocuna-
CHHH TONUG, GaxoJafiMus:

SO = B RE=1) .. (k) ag(x — x)E,
k=n-+41 .
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)< D k(E—1) L (k—n)]a]]x —x [P
k=n-1 R

o0

< D By @[ — %] *

k=1
Mazaymky, x >0 Oyuarania

X n
(1 —|—- 7{) < e*
6yaanu, OyHaaH

= T

Jemaxg,
£+ ()]
(n+ 1"

duan L uxtuépuii MycGar, JekuH Myafisn con 6yacun. Oxupru
TEHTCH3/MKHUHT Xap MKKaja TOMOHMHH L”T! ra xynaiTupamus:

< Zl | @] (€] % — X4 )2
k==

If(n-H) (01 11 < 1 . bt
(n+ D)t Lr <k§l,an+ku‘n+ (e|x—x, )"
Arap r opkamm L Ba max (¢|X — X, ) COHMApHUHT SHT KATTAaCHHH
a<x<h
Oejrunacak, y Xo/aia
(n+1) -
Vol e 3 lalr (12.2)

k=n+1

Oxupru Tenrcuammk Gapua X € [@, b] yuyn ¥punmuiup.
Jemaxg,

i X a2y

k=n-+1

J(x) OyTyn OysrapjurH Y4y, 2 |a,|r* xarop sKuHJAafu Ba
k=0

YHHHT KOJIMK Xalu Z |a,|r* Gunan Gupramixkia

k=n+1
My L4 ()77 2 0. (12.4)

e* HHHr éBmaMacu

1)2 1y7+1

et =14 (4 )+ 8T +—(”(T++)[T—+...

JaH

(4 1y

et >
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Kesms uuxanu. [lleMak,
Mpi1 (b o )n+1= Mp4q (n 4 et (b __a)n+1<

T+ 1) (DAt " (m DI
Mp ]
<@ T le (0 — )l

Oumn L=e(b—a) 1e6 omb, (12.2) — (12.4) jan KepakIu JUMHT
MyHocabarra sra 0¥/amus:

i o (0 —ayi =0,

llly Gunan Teopema ucGor Gy./Iu.

Dcaarma Teopema mapruaa f (x) Huur GYTyH GyRKUUA 6menm Kyna
MyXumaup. Xakukarau xaM, [—1, 1] opamgna

_llxﬂ v -
_J e , arap x > 0 6YVuca,
1) _{ , arap x < 0 6yaca

(}uynxummn onallnnk, By Qyrkuus connap Yxu 6¥#ral Gapua Taprubau ysayxcus

Xocuaanapra sra, JekuH OyTyH sMac. Arap WHTePHOJSALHS TyryHJIapHHH [—— 1,0}

opainKAa Olcak, y xoafa Ly, (x) =0 6yaub, y x uuur xeu 6up mycoar xmxmam
yuyH f(x) ra uaTHIMalzH.

13- §. KAPPAJIM TYI'YHJIAP BYHHYA MHTEPNOJISIUMSIJIALL
OPMUT ®OPMYJIACU

By epra I/IHTepHOJIHIlHOH MacaJIaHuHT - BpMHT TOMOHHZAH KYPCarii-
rag Kyiujarg yMyMIamirad XOMMHH KYpHO 4YHKamu3.

Dapas xunaitmk, [a, b] opamukAa WHTEPNOSUUSHAHT (M -+ 1)
xap Xu1 TyryHnapu Gepwiran Oyacum. Ly opamixia aHI/II{JIaHI‘aH
YHKUHARE OMAiIMK Ba X == X, (i = 0, m) Hyxranapia f(x) Huur
XaMja YHUHT KeTMa-KeT XOCHMaJapuHuHr KuiiMariapu f(x;), f' (X)),

, SUTY(x,) (6 =0, m) Gepwiran Gyucun. By epna oy, o, , . .. ,
ocm ‘Moc paBHLIAary TYTYHJAAPHHHT KAppa Kijpcamrxuyrapu IeHuNany,
J(x) ¢ynkuua xaxuldarn Oapua JAcTJalKy MabjayMOTJAPHUHT COHHHH
n + 1 opkamu Gearummaiivus: ooy -~ ... o, =n-- 1. dumu na-
paxacu (7 -+ 1) maH opT™aiiauraH

HP () =D %) (b=0,m; 1=0,a4,—1) (I13.1)
11ap TVIApHY KaHOATJaHTHPYB UM
Hy(x)=ayx"+a,x"714 ... +a, (13.2)

Kynxamm Kypaitiuk. By mapraap a; (i =0, n) HoMabaymaapHd To-

nam yuyH (7 -+ 1) Ta uHSHK/IM TeHrJaMajap cucTeMacHHU Gepaiu. By

JMCTeMa eYHMMHHHHI MaB2KYyJJIMTH Ba ATOHAIMIMHM KYpcaTHI YuyH
HP? (x,)=0 (k=0,m; i=0, a,— 1) (13.3)

6Up IKHHCAH CHCTEMAHHHI dakar TpPUBaJ euMMra 3ra SKaHIUTMHH K-
camuw Kuosipup. (13.3) cucTema WyHH KYpPCaTalukh X;, Xy, .. ,
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X, Tyryuap f1,(x) Kynxal yuyH MOC PaBHIIIA &g, Oy, « .. , &,
JapiaH KHUHK 6yJ1MaraH TapTHSJH Kappanu wiinsiapaup. Jemax, H (x)
Kynxan WIAM3MaPUHUET  Kappa KypcaTKHuJapy AHFHHAHCH &, -y -
4+ ...+a,=n-41 ra Teur éku ynnad KaTTap. ,U,apamacn 1 nax
opmammran Ba H/LW3/1P Kappa K¥PcaTruuJIapy fin: HHAMCH 72 JaH KaTTa
6yaran H,(x) xynxan dakar afinaH HOJra TeHT OYJMILIM Kepak. DyH:
Jan 3ca yHuHr 6apua @; Koz(HUMEHTIAPHHMHI HOJIa TEHTJHIH Ba
6Up JKUHC/JM CHCTEMaHHHI (haKaT TPUBHA €UUMIA STAJMTH  KeJHd uM-
Kaan. .

Iynnai xum6, (13.3) naru £ (x,) KufiMaTIaDHUHT KaHlal GY./H-
WHAaH KaThbu Hasap, KYBWiran wmacana siroHa euuMra ara. /7, (x)
KYnxaiuuur X, Tyrydjaap Ba ik (x,) KufMaTHAp OpKaJd OLIKOP Ki=
PHHHIIKHY JeTepMUHAHTAAp €pAamuia npolanall MyMKHH. JIekuH 8yHtak
upOJAHMHT TYSHIMIUM Xyla Mypakkabaup. Lllynusr yuyH 0y epla Xam
Jlarpank HETepNOJALHON KYIXaJHHH Ty3raHlex, OomKaya #ya TyTamus,
ByHuHT yuyH (yHIaMeHTal Kynxaijap e aranyBuM #- JaparKaad
Qi (x) (¢ =0,m; j=0,a,—1) Kynxaanapau, sbHA

Quy(xe) = Qu(xa) = « .. =QIF " (x) =0, ki, (134)

Qux) =Qy(x)=...= fo’_”(xz) QY (x)) =
' —Q il (x)——O (13.5)
QP (x)=1 (1=0,m; j=0, 4, —1)

AP TVIAPHH KAHOATJIAHTHPYBYY KYNXaliapHu Ty3amu3. ¥ xosfa Hana-
HaéTraH KynxalHd KyHuAaruya €3uil MyMKHH:

m g_l .
Ho@) = % 2/ () Qu ). (13.6)
=0 j=0
(13.4) renryukaapian Kypamusky, Q;;(X) KYIXam X, Xq, « « . 4 X4,
Xj4ly oo« s Xy HYKTAJapJa MOC PABHINZR X, %y, o vu , Kyoqy Gppy,

., %, Kappaqu Hoapra sra 6§mm6, (13.5) renrsmknapra acoca
X, HyKTala / Kappajad HOJra 3ra.-

Jlemaxk,
Quy (%) = (6 — %" (= 2™ ... (=21 (k=) X
X (% = Xyq) T (X —X) ™ gy5(X). (13.7)
6y epla g;;(X) x =X, HyKTaja HoJra afnanmaiiguran n—(og -+ ... -
oy 7t +a,,) = o, — j — 1- napaxam Kynxaﬂ-
qup. Kydugaru 66.HI‘PIJ13UJHI/I KUPUTAHIHK
Q(x) = (¥ —x)° ... (x—x,)m. (13.8)
Y xonna (13.7) — (13.8) aanm ym6y
- € (x) , ‘
Qu —xp T () o (13.9)
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¢dopmysiara sra 6ynamms, ¢;;(X) M aHukjam yuys (13.5) mapriapra
MypoxaarT Kwiamus. Dynaplan Q,;(x) mHumr X, Hykta arpoduiard
Tefinop €finaMacH KyHuJaru KYPHHMINTA 9ra SKaH/IUTH Keaub yHKalu:

1 i .
Qi (%) =7 (x— xi)J’I‘ aﬁ}) (x -?Ci)j_+1 + ...+ agjn n (X —x,)" =
=Lx—j_lxz>" {1 F o x—x)+ oo F T (0 — xi)”‘f] . (13.10)
By Ba (13.9) xam ¢;;(x) Kynxax yuyH KyAulard

gy =Sl e— k) L 3

udofara sra 6yJamus.
(x—x) %

Yoy o y
GYJraniura Y4yH X — X; HHAT Japaxanapy Oyfinua Tefnop Katopura
€imnaau. Vggunum TOMCHIAH ¢,;(x) Aapaxacu @, —j— 1 ra Tenr

. . L 1 —x.) O .
OyJaran Kynxal Gy/raHnuru yuyHy ¥il (—x—sﬁl—i— ¢bynxuusauar Tefnop
KaTopHra €HMsIMacHHUHT Japaxkac «; — j— 1 JaH opTMa#ifuran Xai-
JIAPUHHHT HHFUHMMCUTA TEHIAMD:

y -1 (k)
1 I — x) %
f]zj(x)=7|‘ 2 il 2w J (x — x))~ (13.12)
k=0 x=x,

Akcunua, ¢;;(x) muHr wynfad  TanmnamMmH Q;(x) yuyw (13.10)
éfiuManu Ba, JAeMak, (13.4) — (13.5) IuapTiapHuHr GaxKapHIHIINHY
tawMuiaigd. (13.12) mu (13.9) ra kyiuo,

Oy 1

i a, (k) -
0 1 [(xr—x)™ PR
Q) = DT,

M=) e-1 =

HH XOCHI Kuiamus Ba Huxodr, (13.6) jpam
m al—l ai—];l

1 1. (x—x)n® ()
== —_— — ) M. —_—
H, (x) ;) % 7 ’; oA (xi)[ 0 (x) ]x=xl (x — x) %=1
- (13.13)

OpMuT dopMyacHHH XOocHA Kuiamu3. By dopMynanuur xycycuit Xouan
cuartuia Jlarpan:K HHTepHoJALHOH KYNXalu xamaa kynxal yuyH Teil-
Jiop GOpMyJIaCHHH uYMKapHUW MYMKUH (COOHMHI OXHPHAArd MAallKJapra
KapaHr.) Xosup 2IpMuT QOPMYJACHHUHT OowKa GHP XYCYCHH XOMHEH
Kypud uMkadiux. Bapua e; jiap 2 ra Teur Oy/cuH, f'bHU IIyHNAH /-
AapaXkad KYnXalHH TONUII KePakKH, y

Hu (%) =1 (%)) "
12apTAapHH  KaHOAaT/MauTHpcHH. By maptaapuunr reOMETPUK - MABHOCK
KyiuJaruaas H0OpaT: MHTEPHONSAUHOH TP YH3MK Oepwiraf y == f(x)

.y m)
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orpu Yu3HK OW/IaH HWHTEPNOJAUMA TYryHIapuia YMyMHH yPHHMaapra
sra. By xonma (13.13) Kylimiars Kypummiura sra Gymafm

Hy (x) = EVmWEﬁl @?$+
e e = ) +

x=x X — X3

+7 ) ST | =y

X=x; X — Xy

(13.14)
Onariaruiek

o (X)) =x —x) (X —x,) ... (x—X%,)
6Geqrmiall KHPUTCAK, y XOJJa

(x—x)? _ T(x—x) T
9’(x)==wiz+1(x), -sz(x)i _[Q’m+1(xi):\

ra sra 6ynavus, Ouam (13.14) Aaru KosdHUHEHTIAPHH TONAMH3E
(x — x)? . X —x; 12 1
el = lim L I'=
[ 2 (%) ]x=xt X%, [ COm+1 (x7) } o (xy) *

[<x—_xi_>2’ = lim d (x—xt_)];
Q (x) ]x:xi x>xy dx | ©ma1 (%)

_ limQ[ X — X rmﬂ () -—Z(X—Xz)’ Ol (x)=
x=x) m+1(x) m+1 (x)
2 lim Sm+1 (x) - (x—xi) ‘Dm+1 x - © 01 (X0 .

/ - 3

OXuprn JHMUTHH TONHII YuyH Jlomuragh KOMAACHHH KY/IaluK. By-
Japuu xuco6ra osranja (13.14) ¢opmyna Kyduiarn KypHHHIIra ara
6ynanm:

m

o1 (1) Oy ()
m41 m--1 _
Ho () = 2o ey | /G0 (1 =07 gy =20+

+ F (%) (x—xz)]- (13.18)
Mu con Kyliugaru InapTiapHy KaHoaTJaHTHpaguraH GelIHHYM Rapawain

Hy (x) K¥nxan TomuJICHH:

Hy(—1)=—1, Hy(0)=0, Hy(I)=1}

Hy(—1)=0, Hy(0) =1, Hs(1)=0.
By epaa :
o3 ()= (x F D) x(x—1), ofx)=3x2—1, 05(x)=06x
(13. 15) dopmynanau

— 1)2
Hy () = ZEZ Dy 20 (+,)] o Pt D s
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X2 (x4 1)2 6-1 - 1
+——(I—l[1.(1-——1—(x—1))]=—2—(—x5+x3+2x).
Duin IpMuT (HOPMYJACHHUHT KOJNIHK XaXHHH TEKIIHPAMU3. 3
Teopema. Arap f(x) ¢ynkuua [a,b] opamxma (n--1)-Tap-
“THOJIH y3/7YKCH3 XOCHjara sra 6y/ca, ¥ Xo/aia DPMHT HHTePHOALHOH
(OPMyJIACHHUHT KOJIJAUK XaIUHU :

Ra(®) = f() = Hp(0) = f"D © 280 (18.16)

Kypunnmnna ndofanall MyMKHH. Dy epra & [a, 6] opamikka Terdiui
HyKTa 6ymm0, yMyMaH X HUHT GYHKUHACHIHD.
McGOT. X HUHr MHTEPHONALMS TYryHIapulan dapkan Gupop Kuii-

MaTuHn omud, K = 28 1e6 Genrunaimuk. ¥ xonfa ymGy
0(2) =R, (2) — K2 (2) (13.17)

QYHKIHA X, HyKTaja %, KappaJx HOJIra, X, HyKTaja ¢, Kappaad Ba X. K.
X, HyKTaja @, Kappaid Hosara 3ra. DyHAan Tamkapy y X HyKTaja
XaM HoJra ainanagy. [emak, ¢ (2) yuxuns [a, b] opanuruuuur m - 2
Ta Xy, Xy,...., X,, X HYKTa74apula Hojara alnauuG, Oy Homap
KapPaNMKJAPUHUAT HHFMHAMCH o5+ o, + ... -+ «a, +1=n-+2 ra
redr. Llynunr yuyH xam Posub Teopemacura kypa ¢ (2) xocuna xg,
Xiy oo+, Xp, X HyKTalapHU ¥3 WYHWra o/iraH HHTEPBaLJAa MOC pa-
pumga m-++1rta og—1, ey —1, ..., a,— 1 Kappamm wuigusnapra
sra, svHU [a, b] opamugza

Go—=DF@—D+ o F = DFmtl—agto+ ... +
+op=n+1 ,

Ta Hosra 3ra. XyAAu LIy MyJI0XasaJapHH Takpopial, HKKUHYH XOCHIA
$”(2) [@, b] opamxia KamuAa 7 Ta Hoira sra JeraH XyJocara Ke-
Jiavus Ba XoKaso, Huxoar, (74 1)-raprubmm Xocuia go(”“) (2
[, 6] opamuxna kamuza OuTTa HyKTafa HoJra ainaHamd. JleMak,
la, b] opamuxpa xamuAa myHpa#l 6uTTA & HYKTA TONMIANMKH,

e (B =0 (13.18)
- Synamy. Jlekun ‘

"M@ =" @ =K+ 1), (1.19)
uyHKH F, (2) — fapaxacu n JaH oOpTMaliMran Kynxan, JAeMak,
H"™ (2) =0 Ba @ (x) 6o xamu 1 ra reur G6yaran (n - 1) - napa-

- Xam Kynxak, yHuHr (# - 1) -Taptubmu Xocmnacu (n 4 1)! ra rewr.
(13.18) — (13.19) nau :

) f(n+1)(&)
= TFnt e
Jlemaxk,
f(n+1)(5)
Rulx) =Lyt 2 ()
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14- § XAABAJ TY3UIIAA UHTEPNONSALIYAHN KS’J]J]AIH

Ywmby Ba KeHuHrd naparpadJiaplia HHTEPIOJAALHAHUHT TYPIH XHJE
macasajapra TaTOMKJIapHHH Kypuo uyukamus. Jlactia® Kyhulard maca-
JIaHH Kapaiiuk: OMpop (YHKUMSHUHT XKaiABaiy IUNYyHJAAH TYSHJICHHKH,
Gy Xaasaa €piAamuia GyHKUHAHH /2- TaPTUO/IM UHTEPIOJSALHOH K11 Xaj
OWJiaH ajMaultupuiaragfa iyna xydunaiprad abcoMiOT XaTo & HaH CpT-
macud. ByHmall xonla wxcadsas n- mapmubaw uxmepnossyusea
xamo 6busar iya kjs0n pfehmsnanu. Bus Oy epla TeHr Kalamnn
KalBaJHH Kapahmus.

®apas wiaivk, f(x) oyakuna [a, b] opamkia (7 - 1) Ta ys-
JyKcH3 Xocwiara ara 0y/md, 6epunran xaasan L, (x) Jlarpamx ugrep-
NOJAUKOH Kymxalura € xaro OwsaH {yn Ky#hcuH. ByHunr yuyH xai-
BaJ KaXaMH A Kyfinlaru .

Mn+1 1 . _ . v
e A max [EE—=1) . n)| <e (14.1)

TEHrCH3JHKHH KaHOATMAHTHPHLIN Kepak, Oy epla

My = max | £ ()]
3 Xo<LX<Xy
OﬂaTﬂa, KeHr KS"J]JIaHHJIaﬂ\HFaH MaTeMaTHK }KallBaJIJIap myﬂﬂaﬁ TYy3u/1a~ ‘
JHUKH, yJaap

Fxo+thy = Ly (xo+ th) = fo + fii t (14.2).
yusuKkaw uHmepnossyusea hyn xysiu. By xonma (14.1) tenrcus-
JUK KYHHJArH '

Ponr max |t(1—1)<e (14.3)

o<t<1
kypunmiey onand. OCOHrHHA AMIOHY XOCHI KHIUII MYMKHHKH:

1
max [t(t—1)[=~.
0Ll
Jemak, £ xaiam ;
12

M,y <e (14.4)

TEHTCH3JMKHE KaHOATJIaHTHPHIIM Kepax.

Mucon yuys [a, b] =[2, 3], ¢ =0,5-1075, f(x) =e* 6yacun. By
epla M,=e?<< 20,1 6yarammurn yuyn (14.4) nam #£<CO0,001411
Kemnu6 umkamu. Xocun 6Gyaram coH 0,001411 axJuT GysnMarasianry
yuyH Oyulail Kaflam OuJaH miam Hokynad. LIIynuHr yuys xaM yHra
HUcOaTaH ,axautpok® £ == 0,001 xajaMuau OJIHII MYMKHH.

Kynuaua xafBatHuuC. YHBHKJIX HHTEPHOJALUATa HY /T KYAHIL/IAT HHHE-
Tajab KUIMII INAapTH aHya OFMD LUapT XucoOJaHald, YHHHT KBaJpaTHK
pHTeprioiAnmAra Hya Kyhmwmuy tanad KuiuHaId. KpaapaTvk MHTEp-
NOIAIMSAHEET 9HI COMJACH yYTa SHI SIKMH HyKTakap Oyiuda Tyswiray
JlarpaHx HMHTEpPNONSILMOH Kynxamuaup. Arap X, TYTYH X ra 9HT AKHR
Ba X = X, -+ th Oyaca, y xouia

2t(t—1)

F o+ thy = Ly (0 + th) = fork- fiu ¢+ FL =5 .
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Kansan L, (%, th) ra fyn xyiumm yuys £ xanam

M B max 1
6 |t|a<0,slt(t Di<s

M, ?-; <e (14.5)

TEHI'CU3JIMKHY KaHOATJIAHTHPHILK Kepak. Arap 6y epla xaM [a, b] =
= [2,3], e=0,5.10"%, f(x)=¢* ne6 ouacak, y xomia % < 0,01585
0y/mob, 6y epha £ =0,01 ne6 oiym MYMKHH, S'’bHH KaJaM UYH3HKJH
HHTepHoNAlMsaAaryra Huc6aran 10 mapra karra.

OHMM QYHKUHIHM MKKMHYHM TapTHOJM Decces MHTEpUOMSLHOH KYTi-
Xaln Ownan  anmamTepamm3. Arap x,<x < X; Ba X< X, 1A
Gynca, y xoilla X_;, X,, X;, X, HyKTajap Gyiinya Tysuirag HKKHH-
ud taptHbau Beccen kynxanu

tH(t—1)

By(xo+th) =ufily+ /i (t—5) +u 52 (146)

KYypuHHIIrA 3ra.
By uponanunr xommuk xamu (10.13) popmysaara kypa xyimnardra
‘TEHI: .

v
Ry (x) =i, L= D= L B0 40y r—9),

Mabaymkn, fi, = 3 f” (E). Ulynnar yuyr xaM xagsasHuar B, (x, -
- th) ra &yn kyhume yuys £ xagam
h3 1 ht
M, 2 max |z(t_1)(t—7)[+/w42—4[t(t2—1)(t-—2)1<s

3 o<i<l

TEHI CU3JIMKHH KaHOATJAHTHPHIUM KePakK. Ky#Auzarura aca HUIOHY XOCHJX
KH/MID KHAHH 3Mac:

1 1 2 _ -9
\on;?éllt(t_1)(t—7>l*'12]/§’012?21““ I 2)l—'18‘
Jemax, £ xamam

Mg k3 3M
e :/3 4 1284 < (14.7)

_ TEHTCH3/MKHH KaHOATJIaHTHPHUIM Kepak. _

By cpra £ xuumk Gysca, Oupuuud Xag Gom KueM 6Ymu6, y (14.5)
TEHT CH3/JUKHUHT yan ToMonmiau 4,5 Y/ 8=7,794 ... Mapra KHUHKAHP.
Jemak, 4 kuunk GYaranma (14.7) mu KaNOATIAHTHPA T aH h (14.5)

HH KaHoaTJaHTHpalurad /2 ra aucOaran 1/4,5 V' 3~1,98 MapTa KaT-
Tafup. MOxopuiaru muconna (14.5) Tenrcusmuk '
13 3 At 1 -
20(m+m><—2 .10
KYpuHuga 6¥/m6, yHusr eunvu £ << h, < 0,0315 ... mup. By Kajame-
ra nucGarad ,axaurpok* £ =0,03 Hu onamus.
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Arap 6y KazaMm xaM KaTTaldHK KHJca, ¥ XOJJ4a HHTEPIOJSIHOH
KyIXaJHUHT Japa’kacHHH OPTTHPHO KalaMHH sHaja KUYHKDOK OJHIL
MYMEKHH.

DHIH PKCTPANOJSALHUS, S'’RHM apTyMEHTHHHI XXaABaJsjard KHi-
MaTJapuAaH TallKapHiard KuidMatiapuia QyHKUHAHHHT KHAMAaTHHE
TONMII MacaJjlacura TYyXTaaub yramus. DKCTpaNoJsALHsIaLl, ORATIAA,
KaJBaTHUHT GUD-HKKH KajaMH MHUKEcHAa Oaxapuaald. UyHKH ap-
TYMEHTHHHT KajBaJjjard KHAMaTHAaH Y30KDOK KHiMaTia 3KCTpa-
noJsuusaarania xato optu6 Keraad. JKaasasa Gomupa skcrpano-
Jstuusiia yyyH HeloTOHHMHT OHPHHYHM HHTepHOJSLHOH (GopMyJsacH
KyanaHuG, Xaasaa OXHpHJA 3Ca HKKMHUHCH KyajaaHajgu. HMATepro-
JIAUMOH KYMXaaHHHT TapTHOM OJATAA KAJBaJHHHT aMaJuil ysrap-
Mac afiupMaJjlapHH{AHT TapTHOHTa TeH KHJHO OJHHAIH.

178 pa 218 onuacun.

30- mcadsan

Mucoa 30- wagsangan doiigananué e

x f=e* s Vi r I
1,80 6,0496
_ 3102

1,85 6,3598 -_— 159
3261 — 8

1,90 6,6859 167 = 1
3428 9

1,95 7,0287 176 —1
3604 ‘ 8

2,00 7,3851 184 3
3788 ]

2,05 7,7679 195 C =9
3083 9

2,10 8, 1662 204 -
4187 —

2,15 8,5849 —

Euwnim, 30- afBaifa yYAHUM TapTuOaM aiiupMa amanfa ¥srapmacmup. Ily-
HHHT YYyH XaM Y4YHHYH TapTHOJH HHTEPNOJAUKOH (opMyaajad QoinaraHaMu3.
Yanpan Gomnaa Ba OXUpHAA SKCTpanoJdauHaIaml YuyH dopMynanap Kyiw jaruya
€3unagu:

t(t—1 tt—1)(t—2
L (x) = 6,0496 -+ 0,3102 £ + 0,0159 —(—2—)— + o,ooosL—;—!(——l,
t(t—1 tE+ 1)+ 2
Ly (x) = 8,5849 + 0,4187 £ -+ 0,0204 (T—) + 0,0009 —5—+—§!(—+).
1,178 — 1,80 . .
Bupunun ¢opmynara ¢ = o0 = 0,4 xuiimatHu KY¥iicak:
41,4 04:1,4-2,4
o178 = 6,0496 -+ 0,3102 (— 0.4) + 0,01590—,§l—— —0,0008 ————31—2—— = 5,92996.
. 2,18—2,15 )
Wynra yxwam = 00 = 0,6 Hu uRRuHuK dopmyiara KyinG, ymoy
0,6:1,6 6+1,6-2,6
>18 = 85849 4 0,4187.0,6 -+ 0,0204. =—5— - 0,0009. Q—T— = 8,83629

HaATHIKaHU TONaMH3.
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15- §. TECKAPH UHTEPNOJISIIHS. COHJIA TEHIJIAMAJIAPHHU EYMIN

Uy nafitraya y =-f(x) GyHKUUAHMHT KajBaid Oepwirad Xoiia
apryMeHTHUHT Oepuirad KuAMatH X¥ ga GYHKUMSAHMHT TaKpUOHH KHil-
MaTUHH TOTNHIN Macajack OuWJaH MIYFyJIaHIHK. Teckapd MHTEPNOSLUA
Macanacd KyHduAarugua KVHAunagd: Y= JF(X) OYHKUMSHAHT KalBajiu
Gepuiran, QYHKUMSHHHT Oepuiran y* KuiiMaru yqu apryMeHTHHHT
LuyHal X* KuAMATHHM TOTHIL [KepaKKHY, S(x*) = y* 6yncm{ Dapas
KWIAHINK, XKaJBJHHHC Kapanaérran opamuruzaa f(xX) ¢yHKuds MOHO-
TOH B4, JeMak, CuP KuiMaTau Teckapd Gyakuua X = o (y) (f (¢ (y))=V)
MaBxyA OVacun. Byupaii xosna teckapu HHTEPNONANHT ¢ () PyHKuus
Y4yH OfarAard MHTEpHOJALMAra KeJATHPHIamd. ¥muby X*=o(y*) Kuit-
MaTHH TONHII Y4YH Jlarpamx €éku HproroHHuur Tyrymsapu xap Xxua
YS0K/MKJA KOAMAIrad Xosfaru dopMmynanapuian doiiasanui MYMKHH.
Macanan, Jlarpanx HHTePNOJALHOH (PopMyJacH KyhuAary

Ln(y)——z § ) s (15.1)

=0 gtV

K{puHHIITa 3ra 6YJud, KOJIHK Xalu
( +1) (¢
?0) L) = T 1§,)Ij(y yi)

Ta Teur GVJianm. '

CArap f (x) MOHOTOH 6¥/Maca, toKopuiaru cpopMyna apavafiia. Byn-
Ja# xonma 'y éxu 6y uuTeproasiiyod GopMyJand €3u0, apryMeHd THHHD
MabJIyM KuiMatiapuian ¢ofifanapud Ba QyHKUMSIHE MabjayMm 1ed xu-
co6sab, xocun 6Yaran teurjama y €xku Oy MeTOoX OunaH apryMeHTra
#ucOaTaH evuIaiy.

1- mucon, GysBRUuSHUNr KyHunaru KuiiMarnapu

x —1 ’ 0 0,5 I 2

y —4 l -2 1 , 4

anpany GepunraH. x apryMeHTHUHT HIyHJaH KufiMaTH TOMHJACHHKH, ¥ = 0,5 6¥i-
CHH. '

Eyunm. Kapeannaru KuuMamapra Kypa (yHKUMS MOHOTOH, HIYHHHT yUYyH
XaM n = 3 ne6 oaud, (15.1) dopmynaman d¢olzananaMus:

G+~ —9 V+EHY+2)(y—9
Ly () =—1- = FHEI-D =D T T I
2 T HBF Y
+ (4+4)(4+2 JA—1)-

By udopara y = 0,5 un x¥iu6, x = 0,4142 Hu xocHa KHIaMus,
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2- MHcOoJ PYHKUMAHHHT KyHuzaru KuiMmariaapu

y ’ —12 l —4 I —9 —12 } 23

wanBaid Oepuarad, x apryMeHTHMHT MNIYHAali KuHMaTH TOMHJICHHKM, Y = 3 6§a-
CHH.

E yuu. Xagpangaw kypuHu6 Typublinxd, GYBKUMA MOHOTOH sMmac. Lllyuunr
YUYH. XaM HKKHHYH YCYJHH K¥ijafMus:
=0 (x—1(x—2)(x—3)
Lad=—12 g2 —n2—2)(—2—9
(x+2) (x—1) (x—2) (x—3) 9 (£+2) (x—0) (x—2) (x—3)
(042) (0—1) (0—2) (0—-3) ™ 7 (1+2) (I—0) 1—2) (1—=3)
(x+42) (x—0) (x—1) (x—3) (x+2) (x—0) (x—1) (x—2) '
— 125y e—0) e=1)@=3) T 2 @72 3=0) 3—=1) 3—g) — *'— 06—

Jemak, L, (x) = xt—6x2— 4 =3 TeHraamanu eund, Xy, = ¥ 7 HU TONAMH3.

Suau Teckapd MHTEPHOJNSLMAJAINAA TEHT OPAJHKJIAD YYYH UHMKa-
puiras GopMyJaJapHi KyJjuall MacalacHHH KYpafimk, Afitaiinuk, f(x)
MOHOTOH 6YJsuG, YHUHT Oepwiran y* xuiimatn y,=f(x,) Ba y,=
== f(x,) nap opacuia xoflamrad 6yacud. By xonza HbioTouxuur
CHPYHYM WHTEPNOJISLHOH '

fim La@o+thy=fo+ fl t+ 252 4 L+
) t(t—1) .. f—(n—1)]

nl

dopmyacuial ¢ofifaraHumuMus MyMkuH. By epaa f; Mabaym 6ymub,
¢ uu TonuIU Tana® KuauHaid. DysuHr yuym Oy TeHrJamaHu yumoly

, — t(t — 2 =D . [t—(n—1 n
t=f‘1f°— (t l)-ii———...-— (’ ) e [t—(n )]f_,,l,ﬂ(w.g)‘
fi, 2 fy, nl Iy,

Kypunuuia €3amMu3 Ba KyHuIarnia

fi—r t(t—1). [t—(n—1] fpn,
@(t)’:—-f—l—‘~—...— 1 "}1—‘
U A
Gearunam kuputio, (15.2) renrmamams
t=9¢(f)
Kypunnwia udolanaivus, JacTaaCky AKHHJAWML CUpaTHAA
fi—fo
ty =~
f}/:
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HU OO0, HTEPIUUI METOAMHH KV/nafiux
tn=0(lny)  (m=12,..)). (15.3)

Arap unrepnossuusuunr Gapya Tyryuiapun [a, b] Aa érca, Xamaa

F(x)eC™ [a, 5] Ba Kamam 4 erapimua Kuumk 6y.ca, y xousa (15.3)
HTepalHOH KApaéH SKWHIAMALH:

t=1lim#,.

n >oo

TecKapH HHTEPNOJALHUARA anre6pam< Ba TpaHCUEHAEHT TEHIJaMa-
JIADHU eyHull YuyH XaM KyJnall MyMKHH. ByHn mucosmapia kypcatas
MU3.

3-mucol Ymby x3— 3x+ 1 = 0 TeHriamanuHr ) Ba | opacmjaru HJAU3M
TONMICHH, :

Eunn. y=x3—3x+ 1 pyukuua xuiimMatiapu mwagsaiutu 0,1 xagam GH-
JiaH TYy3aMus:

31- acadsan

x ! fi 7 I
0 1,000
—299
0,1 0,701 6 6
—293
0,2 0,408 12 6
—981
0,3 0,127 18
I — —263 6
0,4 —0,138 — 24 o
—239 - °
0,5 —0,375 30
‘ —209 6
0,6 —0,584 36
—173 6
0,7 —0,757 42
—131 6
0,8 —0,888 48
—83 6
0,9 —0,971 54
—29
I —1,000

By Kajpanfad kKYpuHuG Typubauxu, dynkuua 0,3 zan 0,4 ra ¥rumga ¥3 mmopa-
CHHHA yaraprupmoxia. Lynnur yuyn xam xp == 0,3; yo = 0,127; y = 0 Kaéu oxu6,
(15.3) nrepaunsHn Kyananr MyMKHH
(t) = 0,127 t({t—1) 0,024 ¢(t—1)(+—2) 0,006
P ==0963~ T2 0,23 6 "=0,263°

JactnaGku AKUHAAIMID

o0
0=—"00,263 = 0,483
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6¥ 6, KodraH AKWHAalluIIap Ky#ujarujapra TeHr:

# = 0,4729364249; t, = 0,4729636375;
£, = 0,47296335308; £, = 0,4729635333;
£, = 0,4729635333.

By epna t, Ba #; HuEr kuilMataapu ycrMma-yer Tymamd. HIyHuHr yuyn xaMm &
cudaruga x = xp + th = 0,347296355333 HH OJHII MYMKHH.

4- MHcox Yoy ¢ — 4¢* — 1 = 0 TeHrNaMaHWHT WIEH3H TOMMJICHH.
Euum. By Tenraamanu sh x — 2 == 0 makauaa €3ud oaub, KyRuaard wags
BaJHU Ty3amH3:

32- ncadesa
x f r r r P
1,1 —0,6644
1,2 —0,4905 1739 150
1,3 —0,3016 1889 170 20 1
1,4 —0,0057 | 2059 191 21 1
15 0,1003 | 2250 213 22 5
1,6 0,3756 2463 237 2 5
1,7 0,6456 2700 266 29
1,8 0,9422 2966

By wagpainad KypaMu3KH, TSPTUHUM TapTudau afinpma amanuii ysrapmac 6y.umuo,
wigus 1,4 sa 1,5 nap opacupaanp. Iyhnur yuyn n = 4, xo = 1,4; yo = — 0,0957;
y = 0 kabu o1ub, (15,3) uTepalMgHK KYJIJIAIHMH3 MYMKHH!

0,0057 t(t—1) 0,0213 £(t—1)(f—2)

) =92050" " 2 0,220 6
0,0024 £ (f— 1) (f —2)(t—3) 0,0005
0,2950 — 94 " 0,2950"

Duau gacTAabry axuHaamnm cudarn £y = 0,425 uu onxcak, KOAraH SKHHJIANIKII-
Jap Kyfunnarunapra Tewr:

#; = 0,436128069472; t, = 0,4362022205039;
£, = 0,436202662457; £, = 0,436202665278;
£, = 0,436202665296; ty = 0,436202665296.

By epna #; Ba f, ycTmMa-ycT TYWSUITH, AeMAR, X == Xo - th = 1,4436202665296.
16- §. COHJIM AU PO EPEHIIMAJIIALI

VYmymuit mysnoxadadap. Kyn amamuii Macananapia GyHKIHS X0-
CUJIAJAPHHE afpuM HyKTajapia TakpuOull xucobaamra TYFpPH KeJafu.
By macana comaun Ougpgeperyuarraus smacaracu neqntam. Pynk-
UMSHAAT aHAJHTHK KYPUHHIIM HOMabAyM OVaubd YHUHT alpuM HYKTa-
Japllard KufMaTiapy Mab/ayM Oy./ca, Macanad, TaxpuOajian TONWIraH
6yisca, y X0J4a YHUHT XOCHJACH COHMM Jupdepenuraniam iy 6unan
TONUAAAM. YMyMan afitranja, QYHKUHSHH CcOHJAM AuddepeHuaniaLi
Macajacd AouMO Oup KuiiMaT/IM paBHIlJa edynJaBepMaiiy. MacanaH,
f(X) QYHKUMSHUHD X ==X, HyKTajard XOCH/JACHHH TONHII yuyH />0
HU OJI10, '

f’ (xo)% IMI)Z—_A{O) v (16.1)
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EKHu

JUCAPACIEAC I (16.2)
€xu
() Lt =S o= ) (16.3)

Kaly onmmpMu3 MyMkuH. Kynunua (16.1) jwe xocusa, (16.2) wan
Xxocuaa Ba (16.3) maprasul xocusa pefunaiy.

Connn muddepennuaniam ycyataps oxatia MHTEPIOMAUHOH (op-
Mysanapra acocnanrad. Papas xunaivimk, |a,b| opamkma (72 - 1)-
Taprudraua XOoCwJanapH ysaykcud O6y.srad f(x) GyHKuMs OGepuaran
OyJcuH. YHU

J(x)= L, (%) + R, (%) (16.4)

Kypunuuiia rtacsupsafivus. By epaa L, (x) x,, X, ..., X, TYI'yH-
Jap OYiAnua Tysuaran KanAaliaup MHTEPIOJSAUHOH KYnXad 6Yaud, yHUar -
KOJIMK Xall KyAularura TEH:

flntl) 6]
R (¥) =Gy 0ata () (2 <TE<D), (16.5)

Cptq (%)= (x — xo) (X—2x1) ... (x — xn)' (166)
Onarpa (16.4) temrymkun puddepedunaniad, TakpPuUSuil paBHilja
F &) % La(x), f1@0) 2 Lu(x), ..., R & LE (%) (16.7)

Je6 osunagu. By Takpuluit TeHrJMKJapHHHT aGCOAOT XaToJaru Moc
paBuila

Ri(x), Ru(x), ..., R\ (x)

uposanapuuHr abcomoT KufiMaTiapura Teur 6yJaamd. Jlekun abcomor
XaTOHH aMaufa xap JOouM XaM aHUKJall eHrWwJ] M 3Mac. XaKukaTad
xaM, (16.5) pan

dR,(x) _ f"D g d ® 1 (%) df(n+1)(é)
dr = GFDr ax e )+ G T (16.8)

ra sra 6ynavu3. By rtenrsmkpa & muar X ra xannad tapsga GOFJHK-
JIUCMHA  OUAMArad/urUME3  YYYH, HKKHHYM Xalud 6axosall oJaMaitmMus.
Dusra daxar wy Hapca MabJyMKH, HHTEPNOJUHA HYKTAIaPHAA HKKHH-
YM Xal, HOJIra TeHr. ‘

Wyupatt xuauo,

S ()= La(x)

HUHC abCOMIOT XaTOCHHHM (aKaT HHTEPNOJALMS TYryHUAArHHA aHHK/al
O.1aMH3:

d RIZ (n+1) R
| = T One (). (16.9)
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IOxopr Taprubay Xocunanap KOJIAMK XaIJIADHHHHT KYPHHHILK aHua
Mypakka6 aup. MacaJiaH, YMKKHHYH TapTHOMM

Bfx) &Ly () (16.10)

dx2 T di
XOCHJIAHMHI KOJJMK Xaln KyHMAaru KypHHHIra 3ra:
AR, () _ Bopr () D @) +oden, £ &)

dxt T T dx? (n+ D! (n T 2)!
‘ 41 e,
20 () Lk (16.11)
Bynunr ucGotumu, macana, [4] pan xapam Mymkun. By dopmynaza
g & Ba g sap, X, Xy, ... ,X, HYKTQJIaPHU ¥3 HuMra oOJafurad
SHT KHUMK OPAIHKHHHT KaHllaﬁﬂI/Ip HYKTaJapuiup. Arap X HyKTa X,
Xiy «.. ,X, TYTYHJaDHMHT ©uMpOpTacH OHJAH YCTMa-yCT Tyluca, Y

xonfa (16.11) Henr YHC TOMOHM coJJajallajd Ba OXUPrM Xal HoJra
afiJlaHazy.

Kyliugaruy TeopeManu xenTHpaMu3.

Teopema, Papas KunaiiiK, X HYKTa Xq, Xy, « « » , X, TYTYHI2DHH
¥3 muura onajurad 3ur KuuK [o, B] opanMKHAHI TalKapucuia ETCHH.
Arap f(x) QyHKIMS HHTEPIONSIUMS TYTYH/IAPH Ba X HYKTaHd y3 HUMra
OlajUrad 3HC Kuumk [@, O] opamikia (7 -+ 1) - TapTubau  ysayxcu3
XOCHnasnapra sra 6yJ1ca y xoaja mynnai § (@ << &<< b) HyKTa MaB-
Kyaku, uxtuépuii & (1 <2< n) yuyn , -

(k) ( ) = n+1(x)f(n+1) )
4 (n4- 1)

(16.12)
TEHIVIMK Y PUHIHAMD.
Hcbot. Epramun

9 (2) =R, (2) — K041 (2) (16.13)

yHKUHST OMaMH3, 6y epna K yarapmac 6yaub, yHu Kenanox aHuK-

Jaimu3. ¢ (2) Qyukuus [a, &] opamukaa (7 1)- TapTuOan ysayKcus

Xocunara sra- Ba Xo, Xy, ..., X, TyyHIapjia Hoara afiiaHand,

myHuHr yuyH xam Posb Teopemacura kxypa: (e, B) opamgia ¢’ (z)
KaMHIa 7 Ta Xap XW1 uaausnapra, ¢” (2) kamufa 7 — 1 Ta Ba X0Kaso,

©* (2) sca xamuaa 7 -~ 1 — £k Ta Xap XwWa WIAH3IApra Srafup. JHIU
poumuil K HA myHla#l TaHgafMH3KH, 2==X Ja o™ (x)=-0, S'bHU i
¢® (x) = R (x) — K o1 (x) = (16.14)

O6yacud. K HH myHja#l TaHjamra XakJMMH3, YYHKH (n,,+1 (2) qunr 6ap-
ya n -+ 11—k Ta winuznapu (e, §) opamkia, x sca («,P) Zan Tamxa-
pua &Talu Ba JeMak, ohq;(x) == 0. (16.14) gam K HM TOnaMH3:

R(k) (x)
(k)l( x)

K wuunr Gy xuiiMatuia ¢ M (2) xecuna [a, b] opamixna Kamuia
n +2—— k Ta Typanm wijmuanapra sra. Posb rteopemacura kKypa [a, b]

K— (16.15)
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nunta ¢! )(z) kamuga n - 1 — kra, ¢*"2(2) kavmna n— & 1a Ba

xoxaso, ¢"*V (2) sca [a, b] na xamuna Gurra & wigssra sra: " (2) =
=0, H'bHI/I

" @ =" —(+ 1 K=0.
Byuzau =ca

o f(ﬂ+1) @)
KGR :
K uuHr 6y Kufivatunu (16.15) Ounman cOMMIITHpCAK, TeopeMaHHHT
TACIUFH KeJHO UHKaIu.
JlarpaH® HHTepPIOJSHHOH Kynxazm épnamMuiaa couam nudde-

penunannaut. XOkopunarn (16.4) renranknaru L, (x) cupatuaa Jlar-
PaHXK HHTEPNONAUMOH KYIXaJMHH OMaf/IMK:

L) = 2= [T (x—xy, (16.16)

X
k=0 ni1 € ),'=0, jok

6y epla

da
i1 (e) = 2o Lt (x)/"_"k .
(16.16) Tenrsmkzan

n
dL,(x) _ f(xr) d x -
dx oo, T g () @x L j#k( — X)) o,
f(Xk)
G Zozr[o (x,— x)). (16.17)
Hék Ik, 1]

Oxupru Tenr/Mkaa GaKaT HKKMTa X04a, AbHH R==i Ba /=i 6yx-
rapjaruHa

n (% — xy)
l%k ktf
KynaidTva Hoalad apxauaup, Lynuur yuyx xam,
n n
dly(x) f(xp) 1 n
ulnd B 28 il L —_— X, —x,) 4
dele=xp g () P W | l=0.l4=j( ! )
n
f(xp) 1
+Y e L (%, — %)
1;, ki R 1=0, I
JHemax,
n n
dLy,(x) N\ 1 ' f{xr)
o B S = f(x X —
dx x=x, f( i) = j#’ci—'xj + op41 ( i) ;)(xl—xk)wn+l(xk)
[
(16.18)
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Arap x, = %, + ik 65aca, 0u4t (%) = (— 1" il (21— D) A" G¥rane
JUrd yuyH, f; = f(x;) Le6 ommob, Kynnnarnra sra OyJiamus:

] .

AN L DG

’;IE“’ +e 2 e (16.19)
Jt

Konmuy xan aca (16.9) cdopmynara kjpa

dLp(x)
dx

x=xl

dR,(x)
dx

( l)n—i

x=x, (n+1)Cl AR L - (16.20)

Sum (16.19) — (16.20) QopMysanap €plamujia 7 HHHT TYPIH Kui-
MaTJapuJia XOcHJa y4YyH (opMyJiaiap YHKapaMu3.
n==2 (Tyrymnap yuta) Oysaranja:
J (&) = o (=3fo+4fi — f) + 5 7 (®),
Vi (x1)=2l,l Vi —f)—% f’” ®,
F ) = s (fo— 4 Fi 31+ 5 77 ®).
n =3 (ryryunap TypTTa) 6yaranza:
7 ) =g (— 1y + 18— 9k 2 ) =5 7 ®),
Fa) = a (=21, =3+ 6 —f) + 55 7 @)
F ) =g (fo—8fit 37+ 21—/ ®,
F ) = (=200 +9fi—18fi+ 11 1) + 5/ ).
n =4 (ryryanap Gemra) GyJramja:
J(x0) = (= 25 F, + 481, — 36 £, + 16/, —3) + 5 1 ),
F @) = o (—8f,— 10/ + 18/, — 6 /o -+ £) — 35 /' (B),
@)= e—8fi+8h— )+ s (),
(%) = g (— fo+- 6/ — 18 £, + 10/, - 3 /) — 20 /7 ©),
() =3 B fo— 16/, +36 £, — 48 £, + 25 £) + % /' ().
Arap 6y dopmynanapra bTHOOp Oepmica, # Xydr oOyarania ypra
HyXTaJapiard xocuiajap wdofanapuHuHr HucOaTaH coljla 3KaHJIHK.ja-

~ punu Kypuar MyMxud. Ly 6unan Oupra KoJQuK Xalnaplard Xocuila
oJaudary Ko3(puientiapy XaM KH4ukaup. ILIyHHHr yuyH Xam amas-
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Jia, MyMKHH Kajap Wy GopMyJajapHy KVJ/alira Xapakar K MKl Kepak.
Onmu (16.10) —(16.11) mam n~==2 Jna UKKUHYK XOCH/IaIap Y4yH
Ky#Augdarn uhojiajapHyd YHKaApaMu3: .

P = o =2+ 1) — hf” (&) + 2 77 (&),
F ) = g (fo— 2+ f) — 1 /7 (B,
) = o= 2 A R A @) =Y @,

By epxa xaM ypra nyKrTanapia XOCHIAaHHHI' XaTOCH SHT KHYHK GYmalm.
Holoton ¢opmynacu €pramura COHIM augdepenunaiaui,
Vurepnonsuus TYryHiapu TeHT Y30KJIHKAA XKOMamran 6yaca, y xo.-
Ja coHu Audpdepenunaniamia Heworon, Beccesr, Crupmmr, Sseperr
thopmynanapufan poiiianaHull  MYMKHH.
HploToH GUpHHYM HHTePHOSIUMOH ¢opmyacufal (oilanaHaiuK:

L(x) = Lo+ th) = PO = fo+ 17, + N2 i o+

tt—1). .. [t—(n—1] 4
] nj2e

By xynxal xapnapury rpynnanab, yHH ¢ HUHT Japaxacu Gyitnya ésuc
YHKaMH3:

Pty=fo+tf—g it sf— g +s At o ]+
2 11 5 "
+f2—![f12—f?/2+ﬁf24__6-ﬁi+-. . ]—-l—ﬁ [ﬁ?ﬂ_;f;_l_

7 5
+gfa— (16.21)

By epma xasc numfa ¢axar GeluMHUM TapTHO/Hraua YeKJd aiupMajap
KaTHallaAuranjapuruHa €suiju, aManuéraa my erapau 6yaamu. Uk-
KHHYM ToMoHZaH A(f) Hu Teiop cdopMynacu Gyitmua upopanacak:

P(t) = P(0)+ P’(0)t + P;fo) R i N T )

nl
Auau (16.22) nu (16.21) Omnan TaKKoc/acax:

1 5 1 1 1
PO =fl,—5Aitgfa—gfitsfi—.,
” 2 3 11 4 5 5
PO)=fi—fu+plfe—g fat ...
3 7
POy =fi,—5 fi+ g fl— s

Cyurpa k=1, 2, ..., n yuyH

atp(t) 1 PRy
") 5, = = . P7(0)
L2(x0) dtk o' B T ThE
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HY Xucobra ojral XoJjga X, HyKTala comyu JuddepeHuuaniaul yuyH
Ky#fuzarn ¢dopMysanapra sra 6yaamus:

fuo=iuh—iﬁ+§ﬁ;nhé+gﬁ—.q,
Py = = Pt pAA—e it )

7 .
) = U — s A=),

AHuKMac Koaddunmueatnap meroad. Arap Tyrywiap uxTHé-
puit paBumila Kofmamrad 6ysca, Jlarpanx Kynxaiulad ¢ofifanaHMace
Jan, aMajja aHua KyJjail Oysarad aHUKMac KO3QQHUHSHTIAD METOJH-
Jan ¢ofifamanul Mymxud. Papas xunafiiuk, f(X) HuAr  Xocunanapu
F®(x) mu.x; ({==0, n) wyKranapaa fo, fi, ..., Jf, Jap -opKamx
upofanam Kepak OYJcHH. ByHuHT yuyH wu3naHaétrad (opMysaHu

ﬁmn=§mﬁ+mﬁ

maknja €3aMu3 Ba C; JaDHM IMIYHAAH TaHJIAAMU3KH, Y #- HapaiaiH
Kynxan yuyH aHHK (opmynara a#iaHCHH, SbHH

Fx)=1, f(X)=x—x;:, fX)=(x—% ), ..., fx)=(x—x)"

6yaranga R(f)=0 6yacun. By mapraap Ousra ¢; ({ = 0, n) Japra
"uucbatan £ -1 Ta YH3UKIH anre6pam< TeHrJaManap cucreMacuHu Ge-
paau.

Mucon f'(x,) un f(x) Buur xo %o+ h, x5+ 2h, xo-+ 3h, xo -4 42 Hyy-

TanapRaru fy, fi, fo, fa3, fo KuilMataapu opxanu ndonanaimus.
Eunm, DByuuur yuyH

F'(x3) = Cofo -+ C1f1 + Cofy + Cafs +Cufs

TEHTJIMKKZ KeTMa-KeT f(x) = 1, f(x) =X — Xy, f(x) = (X —x9)% flx)=(x—
— x93, f(x) = (¥ — xy)* napﬂn KYsMu3:

¢+ ¢ +02+Cs+04=0,

— Qhey — hey + hey + 2k, =1,
4h2cy + h2cy -+ R2cy 4 4h%c, =0,
— 8h2¢y ~ h3¢; + B3¢z - 8h3c, =0,
16A4¢, + hicy + fhiey - 16k%c, = 0.

Coppanamrupcax,
ﬂ)%+q+%+%+m=%
2 —-2co—c1+c3+2c4=-ﬁ~,
(3) 4deo+eec3+4de =0,
(4) —8cog—ey g 8e,=0,
(5) 1600 -+ (2% + Cy -+ 1634 =0

Xocun 6¥nanm,
By cucreManu eunni yuyH (3) TeHraamauu (5) TeurlamajaH aliupamus, yHZa
€, = — o Ta sra 0§ namus, xelun ¢, = - ¢, uu (3) ra x¥iud, ¢z = ¢, Hu Tona-
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mu3. Bynapuu (1) Ba (4) napra K¥#in6, ¢, =0 Ba ¢3= 8¢, JNapHH aHMKhaKMU3,
Huxosit, 6yIapHH MKKMHYH TeHrJamara KyHuo,

1 8
c4=—cozm' Cs=-—-c1=m

Jnapun tonavus, Huxoar o

1
Fr(xg) = ok (fo—8fi+8fa—f1)
kenn6 uukagu. By aca Jlarpamx dopmynacu épraMmuja aBBal TONMAraH H{ona GH-
JIaH KOJJHK XalICH3 YCTMa-yCT TyIUajH,
MAHIKJAP
n X —x

1. Arap Qx)= 1I - 6¥aca, y xonpa Kylujard afHusTAapHA
7=0, j£iL X=X :

ucOoTNaHI:

a) Qoplx) + Qua(x) 4 . o v+ Qualx) =1,
6) xg Qonfx) + xrllan(x) + .04 szrm(x) = x",

B) Zn(x,-—x)inn(x) =0,k=1,2...,n
=o

2. AAHUATHH HCOOTIAHT:

]:‘[ X — —1-{-2 mx—xk 1.

—0, J#ixi—Xj _— lk__lxo—Xk

3. Ky#innarunu ucéomam‘.

g 1 (m+n—2)!
Z (—=Dnt Cﬁ+fl= (n— Nlml
Kypcarma. Ymby

1
f(x) = m—xym—1—x)...(2—x)

dyuxunsara Jlarpamx ¢opmynacHuu Kyanab, xo= 0, A =1, x =m -+ n 1e6 oaum
Kepax.

4, Jlarpaux uHTEpUONAUHON K¥nxaaunan (oiinananu6, Ky#ugarn ¢opmyia-
JapHY KeJTHPHO YHKADHHT:

1
a) 2 (=t cy, Cl=

6 et B ™ .
);( D C" m—n(m>n)
5. Papas Kunaiimuk, P(x) = apx® +ax" 1+ ...+ a, Ba Sg=0, Sy =
m—1
- ZP(v) 6¥ ncun,
v=()
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Kyf#inparn
Sp = mP(0) + CLAP©O) + . .. + CHFIA"P(0)

TEHTJTUKHH Kypca'mm‘

(3 craTMa. A"“HS = A"P(m) = apn! TewriuxkiaH ¢oHaraHUHT.)
6. Oupuuru Macanaaarn dopmynanan ¢olinananus,

m—1 m—1 m—1
2 2 X
v=0 v=0 v=0
HUFRILIHIap yuyH GopMynanap YMKApUHT,
7. WxTnépuil 2n + 2 12 Xo, Xy, . .., Xp B2 Cgy &1y v vy Cp COHAED Gepun-

ran 6yacud. [lapakacuw A JaH opT™Maiiurau Ba Ky#ujara
P(xo) = ¢o, P/(x1) =1, oo vy PPy =,

apTAapHH KaHOaTIaHTHPYBYH Arona k¥nxal Kypum MYMKHHIHCHHE HCGOTaaHr
Ba P(x) K¥IXaIHWHT OUIKOP KYPHHHMIIMHY AHHKIAHT.
1

8. Vwby Aarctgx = arctg TEHTIHK Al ¢olinanauus,

14 x4 x2
e 1 T
Z arctg —————— = _
1+n-t+n? 2
n=0

TeUTJHKHY HcOOTaaHr.
9. Jlarpaux uHTeproasunod ¢opMyracuaar ¢dolfnanaHub, HKKHHUM XOCHI2
yuyH gyidunaru 5 nyTaJm

At
(k) = (— 2fo + 32fy — 60f2 + 32f3 — 2f,) +- éGfVI(&)

24/12
$opMynaHu KeaTHPUO UMKapHHI.
13. Beccea Qopmynacuzan ofinanaund, Kyhuaarn conmu auddepeHuuatiam

opMyJarapHHH KeJTHPHO YHKapHHI:

, L (2’)

F) = 5 wfo— fo ST —. ),

1
" — — 2_.___ 4
Fr)y= S UE— g fo+- )

1 3i(1 2
ey = S FE g,

11. Onpuuru Mamknary GopMyJIaHH aHHKMac KosdduuueHTIap MeToXH 6H-
Jlan TOTIUHE.

12, Crupaunr ¢opmynacunan ¢olnaranud, conan auddeperypamiam  yuys
Kyiiujaaru ¢opMyaaiapHi YHKapHHT:

1 1
f’(xo) = ;1_(](}/n P~f 1/2+ P-fx/’ + E P«ffl/, + . .),
" 1 1
F7(x0) = (fo/,—gfgz—ﬁ Hffi/’—k...),

1
f,/'(XO) = Ei(f?lﬂ F-fx/’ -).
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8- BODB. ¢YHKHH$IJ]APHHHF AKUHJALIMIIN
" {.§ MACAJAHMHT KY¥MJIHILHN

CDépas KWIAlIHK, @y(X), @(x), . .. ,@,(X) eTapiuua CcWuUMK Ba
Xucobsam yuyn Kysafl 6yarad YHSUKJAM 3pPKIM QYHKLHSAJAP CHCTeMas
<H OyacuH. By ¢yHkuuanapian Tysuirax !

P, (x) = co@o(X) 4 10:(X) + . . . -+ €,Pn(x) (1.1)

WUBHKJM KOMOuHALWA (Cq, Cqy »» . , Cp— HOUMHH COHJIAP) YMYMJIAILI-
ran Kynxalk Refunagu. Ospuuru 6o6pma, Gepwiran f(X) GyHKUUAHY
»HTepHoMuuAIam #yan Owian P, (X) opkanum TakpuOuH pasumja aia-
MalUTHPHII MacaJlaCHHM KYprad sfuKk. AMMO HIYHH XaM TabRuiial
YU JIO3UMKH, KaTop Macananapia QYHKLMAHUHT OyHAal TakpuOui
TaCBHPMAHUINY MakcaAra MyBohHK OVyJjaBepmaiiiu. Dupununmian, Ty-
TYHZAp COHH KYN Gysca, y XOJAa HHTEPNONALMOH KYIIXalJapHHHT
xaM JAapaxacd optud Gopaiuw, JieKuH Oy SKHHJAMMIOHAHET cHpaTy,
Xap KouM XaM axmu Ofamacaurn MyMkud. Wkkunumnau, f(X) dyHx-
JUHAHUHT TYCYH HyKTajdapfard KuAMaTtd OHpop TaxpuOajaH aHWKJ/aH-
waH OYJHIUIM XaM MYMKHH, Y XxoJja tabumii paBmmia 6y KuiiMatJap
TaxpHOa xarocura sra Oy/u0, y HHTEPHOMSIIMOH KyNxalira XaM Tabe
CHDp Kunald Ba Wy OHnad QYHKUMAHMHT XaxH u# XOJaTHHU XaM Oy-
3ub K¥ypcaraiu.

- Kanpafinup ManHOoAa Oy KaMuMIMKJIApiaaH xOoMM Gyuran ypra Kba-
JAPATHK AKUHJAYBYY KYNXaJIapHd TY3HII GWIAH INYFYJJIaHHII Mage
scalira Mysogukaup. Lllyngai xumG, OH3 ¢yskuuasap yuyH ¥pTa
WBAJAPATHK MABHOAA SKHHAAWMHII MAacalacH KYHWIMIMHHUHE Makcalra
MyBOQHEK 9KaHJUTHIa MIIOHY XOCHI KMAIMK. Dy macana KyfAujarunax
wboparaup: [a@, 0] opamkia aHukaanran f(x) ¢ymkuus yuyw (1.1)
HYPUHMINJATH AKMHJAIYBUM wmyHJAald P, (X) KynxaX TONHJICHHKH,

b
§ [70) — Py(0)dx (1.2)

whota MyMKHH Kallap SHI' KHYMK KHAMATHH KaGyJ KHICHH.

Arap (1.2) unrerpan kuumk xufiMar xaGya Kuica, 6y WIYHH OuI-
JMpaluKY, [a@, b] opaluKHMET K¥N xucMuza f(x) Ba P, (x) 6Gup-6upura
akun. lllynra KapamaciaH aiipum
Hygramap arpopusa éku Oy opa-

4 . JUKHUHT Gab3d KHYMK . KMCMJIapHAR
{ A o\ 9Pl f(x)— P,(x) afiupMa mucGaTan eTap-
i ' Juya Karra OYsumm xaM MYyMKHH
! (18- unsma).
l Kylhunaru
'I X 3 “/ ) ¢
. e — — —— — 2
S 1) /() = Pyt
18-ausma, (1.3)
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muxaop P, (x) Hur f(x) dan Vpma weadprmur ormwi. IefdnandE
Ba f(x) Hu P,(x) Ouian sKHHJAmMmAA YpTa KBaipaTHK MabHONATH
XaToHH OHIIHpPalH.

Arap f(x) uz ypra KBaApaTHx ManHoZa P,(X) OWIaH SIKHHAAIITH-
pua KaHZafnup cabadra Kypa KapajaérraH OpPaHXHUAr OHPOpD KHC~
Myja YHUHT OOIIKA KHMCMUra HHCOAaTaH aHHKPOX AKHMHJAAUITHDPHII Kepam
6yaca, y xoafla Kynuiua xyHuaardua Wl TYTHJIALH: 843K 1e0 ara-
JIYBUM MaXCyC PaBHIIAA TaH1a0 onuHrad maHuii 6yiMaranm p(x) byHK=-
uusa osmuub, (1.2) ypuura ywoy

§ Hx) (%) — P,(x)]dx

HHTErPaJHUHT BHI KUUHK KuHMat KaGysa xwiuinu Tanad KHIMHaIH.
By epaa p(x) myHRafl TaHiaHraH OYJMillH KEePakKH, arap Opa/lMKHHHE
6upop X HyKTacH atpodura sSKHAIAUIMI AHHUKAMCH OOMIKA HYKTajap-
ra HucbHaral AXIHPOK Oymmn ranab guiHca, p(x) my HyKTa ar=
poduia KarTapox KuHMarra sra Oy.uumu Kepak. Macanau, [—1,

opamukaa f(x) dynxunsHu P, (X) OyHKuMA OWIaH SKHHIAMTHPHUINS
SAKUHIALITAPH AHUKJIHTHHEAT OPATMKHHUHT YEeTKM HyKTaJapy X = -+

1
aTpoduia IOKOpH OYJMUIMHM HCTacak, p(X) = ﬁ Jie® OJIIIL MY M~
KHH.

Arap f(X) GyHKUMSHUAT aHATUTHK KYPUHHUIM YpHHra, YHHAT (as
Kar (n-+1) 1a X Xy, ..., X, HYKTa1apaaru KufiMar/JapurdHa Mab-
aym Gyuaca, y xoaga (1.2) uarerpan ypuura ymdy

n

DUAxD) — PP (1.4y

i=0

PMFHHIMHHAT MyMKHH Kallap KHAHK KHAMAT KaOya KWIMIIHCH TanaG
KugHazu. by xonda

5n=1/,zj_1 217 ) = Pt

MEKIOp Ypma Keadpamux OFuuws Iefmnald. Ypra KBalPAaTHK —SKHH-
JAIUTHPHUL VeYJH IHe Ku4urx readpamaap ycyru Xam Aefunanve.

Arap Gopamio, f(X: ) JAPHUHT aHUKJUTH OHP XU Oy/Maca, Maca-
JIaH, Xap XWJ aHUKJHKKA 3ra Gyaram Typan acbobjap €paaMuia %
cobjaHran 6yaca, y xoala GM3 AHHKJUTH KaTTa Oyaran xuAMaTRELs-
ra Kynpox uioH4 OuaH KaTTapox ,BasH® OepHUIIIMU3 KepaK. Dy
HUHT YUyH X; HYKTajarH - BasH Je0 aralyBuHM MAaxXCyC TaHjanras
pr >0 comapun onus, (1.4) HAurueAn YpHHra ymoy

Do U ) = Po(x)]? (1.5)

=0
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Ba3HHH HUFUHAMHY MHMHUMA/IAlTHPULIMMU3 Kepak. By Basumap ojar-
Fa ynapHuaT HUFMHIANCH CHMpPra TeHr OyJaiuraH KuiuG TaHJAHALU:

ZPI = 1,
=0

Arap (1.3) 6unan anuksanran ypra KBaAPaTHK OFMII 8 KHUHK
6y.aca, [@, b] opanuxuHHr akcapuAT HYyKTanapula | f(x) — P(x)| aiup-
Ma KuAMaTH KH4uK Oy/aan. JIeKHH myHra kapamaclsn afpuM KH1HK
opaiuKyanapia Oy MMKIOP KaTta OYadlIHM XaM MyMKHWH. AHHKDOFH,
dapas xwnaimk, [a, b] opamruza |f(x)— P(x)| HMHT 3KCTpeMyM-
JIapH COMM uekad Oyau0, | uxtuépufi Mmycbat coH Oyacun. Papas
KUIaHMK, Sy, Sy. .., S, ¥3apo KecumMaiiurad [@, b] ZaH osuuras
WwyHiai opamukuanap Oyacuuxy,

| /() — P(x)| >y
TEHMCU3MMKHH KaHOATIaHTHDAAuTaH HYKTajgap 1y §; Japra Terumiy
6ysmd, o Wy oOpaiMKyanap Y3YHAMKJIAPH HHFHHAUCH GyJcHH. Arap
d<e (x. (1.3)) Gyaca, y xonna
b k
@b —a) > [ 1/(0) — P dx = 2§ £ () = Po)pdx >
a

i=0 47

Oyiamn. Bynlan =ca
2

<ol

Jlemak, arap e erapauua Ku4uk Oy/ca, o ucTairaHya KHuuk GyJali.
Ulynnai xumu6, e erapauya Kuyuk Oyaca, |a@, 6] opamukuuar yayo-
BH HCTajraHua KHYHK ¢ JaH OPTMaijurad HyKTajap TYIJIaMUIAH Tallle
Kapu OOLIKa XamMMa HyKTasaapia

[ /(%) = P(x)] <7

TEHrCH3NHK Ypuman OYiadn. Jiekun alipuv Xosnapla sIKHHJAIITHPHAYB=

Yd KYnxalra OFMPPOK IUApT KyHWnaiw, uyHOHuH, [a, b] opaJuK-

HuHr Gapua HyKTasmapula f(x) Huur P(x) Hdadn orumy Gepuirad MHK-

Aoplan Knuuk Oyaumu tanalb xunugamd. Bus  f(x) dymkuwsa [a, 0]

Ja ysnykcus Ba P(x) anreCpamk kynxal OyaraH XOJHH KYpaMmus,
Papas kunafimk, f1,(P) lapaxkacu n jad oOpTMailiuraH

P(x)=ay+ax+ ...+ a,x"
anreOpank KYnxXaiJapHUHT Tymnnamp Oyscwd. Arap f(x) ¢yskuus
la, b] opammxna yanyxeus Ba P,(x) € H,(P) 6yaca, y xoaza f(x)
HuHr P (x) Aau [a@, b] opasukla OFHUMHH, SBHH
max | f(x) — P,(x)l
a<xg

wm E(f, P,) opkam Genrunaiivus. By muynop P,,(xv) Kynxan Koaq):
(unueHTaapd @, @y, ..., &, HHEET QyHKuMAcH OYaub, y Mandui
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oMac XaMfa Oy MuUkAop MaHduit GysiMaran aHuk KyHun uerapara sra
Gy1anu:
E(fy=_inf E/(f, Pp).
P, € Hp (P)
Arap wynnaii Py(x) xynxad maBxyn 6ymb, E,(f, P)=E/))
TeHrnuK OGaxapuica, y XoJafa Pr(x) kynxal sHe axwu mexuc
axunsauwyetn kynxad sa E,(f) sne wkudur oruwm éxu f Humue
n-Gapancarn kjnxad GuAaH 3HE AXW AKUHAQuUmL Jefunann.
AXM japaa QyHKUMAJAADHH XHCOOJAll Y4yH CTaHAApT nporpam-
maJjap Tysuuida Oepwiran f(x) yuyH £,(f) Oepuiran & Jan KHYMK
Oynamuran P (x) Kynxaisu TONMm Tajad KumHaid. bus Oy GoOia
MaHa MyHAAH SKUHIAILAINJIADHE KYPHO UHKaMH3.
daauruHuy Huasapian 6owmaad MaTeMaTuKkala CRAQLH—SAKUHAQ-
wunt xu O0Yaaxan kynxadsap OUlaH AKHHAAWHMIL AeC  aTaayBuH
SHFH THUNJATH sSKUHIauidiml  YpranwiMoxia. DoOOHUHT OXWprd napa-
rpaduiapy MaHa My sIKMHJAMHUIra Garmuuiavaii.

2.§. OPAJIUKJA AJTEBPAUK KYNXAMJAP OPKAJIM YPTA
KBAJIPATHK SIKHAHJIALLIMLL

Arap ueknu [a, b] opamikia p(x) >0 6yaud Ba yHIAH OJHHraH
uHTerpan Mycbar OyJaca, sbHH

b
0< j p(x)dx < oo @.1)

mapT Gaxkapmica, y xonla p(x) [a, b] opamkla 6asn @yHKyuscu
Lefinnaiu. Arap [a, b] opanux uekcus G6y.aca, y X0/4a, OynJaH Tamu-

KapH,
b
[xtoyde  (k=0,1,2,..)

HHTerpajiap abcoMoT SKUHMAIYBUM OV IUIIJAPH KEpak.
Jiemma. Arap Q. (x) |a, b] opanukla manduit GysaMaran 7- aapa-
wand Kynxan 6yaca, y Xoala uxTHSpuf p(x) BasH QyHKUMACH YUyH

jp(x)Q x)dx >0 2.2)

a

TEHI CU3JIUK Oaykapusiaiy.

Mec6or. ABsajo JieMMaHuHr Taclurd GeBocura KYpHHHO Typrau
HKKM COAJNA XOJHM Kypafnuk. Dupuxumiad, arap p(X) 4eKJM COHAAru
Maxcyc HyKTajgapra sra Gy.ca, y xouda [@, b] opamixsuHr Oy HyK-
TanaplaH OOmKa HykTamapufa p(x) Q,(x) MycGar Ba yanykcus,
INyHMHT yuyH XaM (2.2) Aaru uurerpan MycOar. Wkrnmnuwian (@, 0]
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opamkia Q,(x) mycbar Gy/ca, y Xoa1ia m opkaiu ymuur 6y opa-
JIMKJAru MUHMMyYMHHH Oenrunad,

b : b
Je0Quxax=>m [ p(x)dx >0

TeHTCH3/MKKa 3ra Gysavu3 Ba JeMMaHHHT TacAuru Oy XOJ y4yH XaM
Ypudou Oynamu. Ymymuii xosia, dapds Kuiaiimk, Q,(x) Kynxax
dja, b] opamukia X, X,, ..., X, Uaduanapra sra 6yacua. ¥ xouia
42.1) mwaptra Kypa p(X) Basuaan [a, X}, [x;, X.), ..., [%, &] opa-
JIUKJap OYHnua OJIMHraH MHTerpPaJapHHHI KamuJa OuTTacHk Mycoar
©yMmH Kepak. Bynjall opaiux yuyH:
Xpr—e Xip1
Iirré § p(x)dx = j p(x)dx > 0. ©2.3)
£~

xp +e X

Jewmax, erapimya KHuMK € yuyH p(X) BasH [X; e, X;41—ce] opa-
JiuK OYimya MycGaT. Jlekun 6y opamukna Q,(x) Kynxal uwiausra sra
BMac, IYHUHT yuyH XaMm m(s) opkaiu Q,(x) HuHT [X; &) X1 — €]
OpaJIMKAard MUHUMYMEHH Gesirwial osicak, KyHHJar" TeHrCHsJIHK/ap-
xa sra OYynamus:

b xi—]—l — € xl-l—l —e
[P@Q@ax> | d0Qudr>mE) [ ox)dx>0.
a x; +e x; +e

Basnnan [a, b] opamiy Gyiinua ONMHraH MHTErpan MaBXKysd Ba p(xX)>>
>0 6yaranu yuyn (2.3) uuTerpan MaBkynAup.
Arap opammk uexcHs, fiBHH |X; ©) Gyuca, y xoana (2.3) yprura

1
o

lim j. p(x)dx = 5 p(x)dx >0
=0 .04, )
JIMMHTHH Kapai! kepak., XyAuy wyHra yxmam (— oo, Xx;] opamuy yuys
Xy —¢e X1 N
liII(l) § p(x)dx == yp(x)dx

—00
€

JIAMHUT Kapanafd., Jlemma wucGornaniu.
Ounn, ¢apas xunaliniuk, f(x) gynkums p(x) BasnH Owian [a, b)
©Opamruia KBaZpaty CHilaH HHTerpauiagyBud OVJCHH, SIBHH
: b
J et odx
a
waBXKys OyJicun. Dynfafi ¢yHKnusIapuu L’[a, b] dasora rerumum
Jelmus. By dyrKUMaHA o

P o) = @oa() + 2101(%) - . « . - 2,0,(%)
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yMyMjallrad Kynxall OunaH ¥pra KBaAParuk MabHOAA SAKUH/AIIHIE
MacanacHHU KYpaMH3, bHA @y, G4, .. . , @, KO3(DQUIHEHTIAPHY WIYH~
Jlall TaENalllIMU3 KepakkH, -

aﬁﬂwmaw>ﬂMWx~hu[Emmw>

— f(x) } dx- 2.4

ndoda sHr xuuuk Kuiivarra sra G6yacud. DBy epla 3,=138,(a, @,
., @a,) (ysxuus @, @i ..., @, Japra HucOataH KBaJApaTHK:
Kynxal Ba 8, >0 GyaraHn yu4yH YHUHI MMHHMYMH MaBXyl, Oy Mu~
HHMYMHH TODHMI YyuyH Oapua
0, .
()ai
Xycycuii XocuiaJapHd TONHG, yJapHH HOAra TeHrjamTupamus. Haru-

xKala, Q. a;, ..., @, JaPHA aHUKJAl YYYH KyHAHAArH UHMSHKJIK
ajre6pank TeHrJaManap cucremacura sra G¥samus:

~hm[2m%w>fm]mwm_o
M,

1 .
12 %0, = @:(x)dx = 0, (2.5p

&M{mewrvm

a i=0

.

. .b . .
.;—% = -S.p(x) [ Z a; ¢ (X) —f(X) ] (Pn(x)dx =
H n =

n

Arap Lia, b] dasonan ‘omuran HKKH Q(X) Ba ¢(X) GyHKuHs cKaasp
KyﬂaHTMaCI/IHH (¢, ) opxam Gearunacak:
b

(@, 9 = | 2(x) 9 (¥)% (v)dx, (2.6%

a

y Xonxa (2.5) chcremamu KyAuAarH KYpuHHIAa €3I MYMKHH:

a’o((Pm (PO) +a’1((P1’ (PU) + s . + an((Pm (pu) f (Po)
ao((Po, (Pl) —1_’ al(q)l a(Pl)+ DR “}— an((pm (Pl) (][ (Pl)

C e (2.73
ao(q)Oa (Pn) +a1((pl’ (P.'z) + L _L_a ((przv cp;z) - (f (P/z)
DHM @y(X), P4(X), . .., P,(X) YHBHKIH BPKJIH QJyHKuHmap cucre--
MacH yuyH (2.7) cHCcTeMa frOHa eUMMIa 3ra SKaHJMIHHH KYpcaTamus..
Bymuur yuym @u(x), @,(x), - . ., @,(x) cucremanuur I'pam demep-
MuHaHmME Bed arajaysuH, (2.7) CHCTEMAHHHT YIIOY ASTePMHHAHTH:
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(Por Do) (P1r Do) -+« (Prr Pp)

1'\”-= .((P()’ (P1) ((Plv (pl) e ((p”, (91) (2.8) E

(%, <p;,) (;Pn %5 e (;Pm‘(Pnj

HUHT HOJaH (apyaHaurued Kypcatamus. Papas yumaiiiux, aKCHHYa,
spin L'y = 0 Gyacuy. Y xosna (2.7) cucremara moc Kesajuran oup
KUHCIM YH3HKAY ajre0pavk TEHI/IaMaslap CHCTeMacH

aO((PO’ (P()) _I— a1(cp1, (PO) + . +an(q)m (PO)=01

a’O(CPOl (pl)+a1(q>1) (pl) + LIRS +a'n((pm (Pl) == O’ (29)

Qoo Pn) +ai(@r, @)+ ...+ a9, ¢,)=0

Kamiia Gurra TpuBMan Oj/Marad eymMmra 3ra GY.MIIA Kepak, SbHH
wyHzall a,, @y, ..., @, COHIAD TONUIMIIM KePaKKM, YJAPHHUHI Ka-
Mula GupopracH HoJMaH Qapkian 6¥maud, (2.9) cucTemManum KaHoatsaH-
THpCHH. (2.9) cHCTEMAHHHI TEeHr/IaMaJapHHH MOC paBHLIA &, &, . .. ,
@, napra Kynafitupcak Ba CKaldp KynadtMaHuar (2.6) KYpHHMMKHY
9bTHOOPra OMraH XoJa HATWKAIapHH KYIUCaK, KyHumarn Xocua Gy-
Jaju:
b
§ o@@(®) + 20, + .. . + a,0,()dx =o0.
a
Jlemmara xypa sca OyHZall GYuM MyMKum 3Mac, uyHkn {@,(x)} cuc-
TeMa YH3HKJH 3DKJH O0Y./ub, &, a, ..., @, JAPHHAT KaMHZa OHTTa-
CH HoJfaH apkmunury cabadud P(x) = (,9y(X) + a,¢,(x) + . . . +
+ @,9,(x))* Kynxan afiHaH Holra TeHr sMmac. [emak, ['pav Jertep-
munauty I', Honman dapkmau Ba (2.7) cucrema srosa euumra sra.
I-Mucon Ywby f(x)= ' x uu [0, 1] opammxna, p(x) =1 6¥arausa Gu-
PHHYM fapakand k¥nxan Guiad Jpra KBazPaTHX MabHOAA SKHHAALITHDHJICHH,
Euwnm. By epaa ¢o=1, ¢1{x) = x, p(x) = 1 6¥aranu yuyn
1

1
1
(70 ) = | 12x =1, (o1, o) = | e =,
0 0

1

1 1
1 - 2 - 2
(%&O=§x%x=§,U,%%=YWWX=§JL¢O=§meu=€,

0
Jemak, (2.7) cucrema -

1 2
ay + 5 a= Y
1 1 2
Fetza=g
KYypununmaazvp.
Bynaan ag = = a; =-§- 6yan6, usnanadrrad xyuxap Py(x) = fg(l + 3x)

6¥namn (19- unsma).
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2-MHuCcOJ [-Mucon BasH p(x) =
== | — x 6¥jran X0J yuyH €UHJICHH.

Basura HucGaraH WyHH aHTHIT MyM-
KAHKY, Y OPaAMKHHHI 4Yam deTHRa fix-
INPOYK  AKMHJAWHIIHK  TabMHHJAHIH.
By xonna

1 1
(?0» (100) =-§v ((PO- (Pl) = 6:

(21 71) = o

(o) =12 U ) =35,

nemax, (2.7) cucreMa Kyluznaru xypu- 19-unsua, -
Hdwra sra

1

g ot g H=T5

!a+ia 4

6 12t 3%
Byrzan gp = 58-5, a = Pi(x) = (l + 4x) (19- unsma),

3-§ OPTOIOHAJI KYNXAAJIAP CUCTEMACH

Ounnuary naparpadAard METONHMHI HOKYJall TOMOHM HiyHAaH HOO-
PaTKH, SIKUHJANIYBYM YMyMJaliraH KynXalHHHT Ko3(hduiHeHT/IapHHK
tonuu yuyH (2.4) cucreMaHu eummira TYFPH Kesald, Oy 23ca Karrta
2 nap YUyH XKyla Kyn MexHaT tanal Kwuaiu. Arap Ou3 HXTHEpHH
upsad apkan {@,(x)} cucrema ypuuza {¢,(x)} oprorosan Kynxak-
Jlap CHCTEMACHHH Kapacak, V xo1lda (2.4) cuctema coAfaniuniiu.

Arap

b

P, Q= S p(x) P(x)Q(x)dx =0

6ynca, P(x) Ba Q(x) dyuryuarap la, b] opasuxda p(X) sasx
6uaay opmozoras, xycycui xoifa p(x) =1 6yica, P(x) Ba Q(x)
¢dyuxuusuap [@, b] opamikia opToroHan Aeumai.
Arap uxrtuépuit &, [ (! = k) uugexcnap yuyH
b

§ o(x)pa(x) b (x)dx = 0 (3.1)

TeHrymK Oaxkapuiaca, y xomda {¢,(x)} dysxknmsuap cucremacu p(x)
BasH OunaH [a@, 6] opanuyla Opmo2OHAL CUCMEMAHU TAWKH 9Ta-
Ju Jefnnany.

bBus 3- 60652 BeKTOP/JApHH OPTOTOHAMAITHPHII YCYJIHRH KYPHS
VTrad 34uK. By epla xaM uXTuépuil 4msHKIM 2PK/M KYDXaljgap cuc-
temacH {@,(x)} naw, xycycuii xonga {x"} cucremanas, [@, b] opa-
JuKda p(x) Basy OWJIaH OPTOrOHAN CHCTEMAa TYSHIN MYMKHH.,
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. Teopema. ysrapmac KYynaTysuy aHUKJHIHAa OPTOFOHAN Kynxa,u-
Jlap cucTeMacH sirOHafup, 60m}§aqa afiTranfia, arap-

q)O('x)’ q)l(x); 80y q)n(x), )
Xo(x)’ Xi(x)» ce ey Xn(x), t e

cucremManap [@, b] opamukia p(x) Basu GuiaH OPTOTOHa/ G¥JraH HKe
KHT2 CHCTEM3 6y.nca y XoJda an0arTa

olX) = epxa(x) (n=0, 1, 2,...)

6yaunu Kepax.

HcOoT. ABBano Xap Xua Japaxkaljard Ba TYp/JH CHCTEMajarud
KynxalANapHUHT OPTOTOHAM, S'BHH -
' b

J oeyuamxde =0 (& 1)

SKAHJMPMEM Kypcatamus. ARMKIMK yuym k>>1 76 onaimix. X,(x)
HHU fTCHA YycyJ Ouan-

1 .
(%) = Z)c;%(x) |
p

xypunmnfa ésym MymkuH. Bymzan (3.1) Hu xucoGra oaran xosfa
b

b !
J e = 3o [ e s = 0

ra sra Oynamus, uyHKH j < <k, DHmM y,(X) HUHT ¢ (X) OpKaH Tac-
BHDJAHHIIKNA HOMepH j<T/ Oyiran Gapua ¢; Ko3(pHLMEHTIAPHUHT
HO/IT2 TEHIVIMTHMHH Kypcatamus. ByHHHr yuyH

b

{ o) nx)ax

HHTErpaHy Kapaimus, Oy epla {< /. Bup TomonAan, HcGoriarauu-
Musra Kypa Gy HHTErpan HOJra TEHT, UKKHHUYM TOMOHAAH 3ca

b 3
§ oty (et ey = 2 Sp(xm ()b (x)dx =

b
= o [ p(x)yix)dx.

' ¥ur ToMonzaru HHTErpan Hoilad (apKaH, HIYHHHT YYyH XaM ¢; =0,
Jemax, 6apua {<<! yuyn ¢; =0, gabuu

X(x)= cl%(x)-

Illy Gunan Teopema wucGornanaju.
Arap oproroman Kynxainapra siHa Gupop KymmMua Tamab Kje
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fiwnca, Macaiad, KynxaluuHr Gom Kodpduuuentsn Gupra TeHr 6ymm-
(g ékp 6o Kosdpuuuenty Mycbat 6yaud, - HopMacH

=Y/ § conra J et

¢upra renr Gymuum Tanab KuaMHCA, Y XOJAa opToronan K¥nxan aros
ya PaBHIA AHWKJAHALM.

¥sapo oproronan Ba HopManapH Oupra TeHr 6y.nraﬂ Kynxajnap
CHCTEMACH OPMOHOPMAA KYNXQA0AQD cucmemac Kefunaiu. Bepm-
ran 9,(x), 91(x), ... ¢,(x) oproroman cucTeMaHuHr Xap GHp Kym-
XalHHY YJIapHUHT Hopmanapnra Gyicak,

4olx) W) e
P(x) “qlnipi() “q,“"”spn(x):mv--o

opronopma.n cucreMa xocun Oynamu. [Okopupa afiTranumusra Kypa
Gepuiran [@, b] opamux Ba p(X) BasH yuyH OpPTOHOPMAN Kymxaijap
CHCTEMAcH ATOHAJID.

DHIM ypTa KBaJApaTHK Ma’bHOlla f(x) q)yHKumra 9HT AXIUH AKHH-
Jamysu Q,(X) Kynxamm opToHOpMAJ Kynxa,u.napﬂunr UHSHKJIN KOM=
GHHALMSACH INaKJUAa H3/IafMu3:

Qu(%) = aoPo(%) + & Pi(X) + . . o + @, Py(x).

By xynxamuuar KoddduupeHtaapn @, Jjap (2.7) cucteMajaH TONH/Ia~
Ju, JlexuH OW3HHHI XOJAA

(P, P)=1%l

63‘1.711"51{?1 yuyH
‘ b

= (/o P)=| oxV(x)Py(x)dx

' Oysalu Ba BHI KHUMK OFMIN 3Ca
b b
= [0 — Qul) i = J arpaan—

— 22 a I {0 P+ 2 Z a0, S p(X)P(X)P,(x)dx ==

k=0 a k=0 1=0

= 5 p(xX)f2(x)dx — 2 Z aj+ Ea

k=0
ADHH

b n
= [ p(x)r(x)dx — g) a?

OunaH Xapak TeplaHalH.
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4-§. OPTOTOHANl KYNXAIJIAPHHHT ACOCHII XOCCAJIAPU

Oprorouan Kynxaanap y4YyH peKyppeHT MyHocabatiap.
Oproronai Kynxaljapau Te3 aHMK/aUIra HMKOH Oepajuran pekyp-
peHT MyHocaOaTHH KeJTHPHO YHKapamus,

1- teopema. OprtoHOpMan KYNXallap CHCTEMaCHHHHT HXTHEpHA
yuTa KeTMa-KeT 3/IeMeHT/IapH Y4YH KYHuAary pekyppeHT MyHocaGaT

:;:_1 Pn+1(x) =(x— a‘n)pn(x) - H:ﬂ‘-l Py (%) 4.1)

Ypunmanup, 6y epha v, P,(x) muar Gow Kodppuuuentn Gyams, a,
KaHJaliup ysrapMac COH.

UcGor. xP,(X) kynxaluuar Japaxack n -1 ra teur GyJaraun
yuyH yHH Py(x), Py(x), ..., Pry1(X) 4HM3HKIM KOMOHHAUMACH OPKa-~
JM $irOHa KYpuHHWAA HpoAanall MyMKHH:

XPx) = 0,Po(0) + 6Py () + . +8,Px) + L= Pap(x). (4.2)

By TeHrHKHHHI Xap HKKaja TOMOHHHH p(X)Px) (=0, 1,...,
n—2) ra kynafitupu6, [a, b] opamuy Gyiuua uHTErpaIafMu3:
b n b

[ ox)P ()P x)1dx = Z [ oo ()P (x)dx +

b
+ = o) P x) Paga(0)dx.

Uan TOMOHIIArH HHTErPaj; HOJra TeHr, YyHKH Oapuya j<n—2 jap

yuyH XP/x) Rapamacu n—1 J1aH opT™afimurad Kynxalaup, MIyHHHT

yuyH xaM yHu Po(x), Py(X), ..., Pu_(X) NapHHHT YH3HKAH KOM-

OwHauuacH €plaMh.a HQoRasauwl MYMKHH. YHI TOMOHAA 3ca [==j

6ynranfaruna gakar OuTTa HHTerpan GHpra, KOJITaHJApH HOAra TEHT:
b

a, | Ux)PYx)dx = 0.

a ~
Jlemak, Gapua j <n—2 nap yuyn o;=0. yugafi g6, (4.2)
TeUrJMKHY KyAujgargua €sui MyMKHH:
XP(X) = ap_1Po_y(%) + 2, Py(X) + M“:l Pryi(%). (4.3)

By epia ap1 nn amuxnam yuyn (4.3) mu p(x)Pn.—i(X) ra xynaitu-
pud, |a@, b] Gyiinua unrerpainaiivus., Harmxana

b b

En1 n
s = [ o) xPa ()P () = S22 § o) [+ . L X
a a
b

Fn-1 Bn—1
XPe0d = I F )P () = S22,

Byun (4.3) ra xyicax, (4.1) xemu6 uuxaiu,
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Llyru xam Tawkuanam Kepakku, P_ (x) =0 aeb omcax, (4.1) ¢op-
myJaa Gapua n > 0 yuyH Ypunin Oyaany.

Kpucroten-Jap6y aitHuatu. OproroHan Kynxamtap Hasapusi=~
cula MyXuv axamusrra sra O6yaran Kpucmodea-Zapby aziuu;zmu—
HIL UAKAPAMH3.

2-reopema. OproHopMmai Kynxadaap YUyH ywdy KpHCTO(peJI-ILap-
Oy afHuATH Y pHHAMIAUD

Pn+1(x)Prz(y) _Pn(x)Pn_H(y)

vk ey (4.4)

Epk(x )Py) =
rl/lcﬁm‘. (4.1) renrmuxkun P,(y) ra Kynafirupamus:

W PP () = (5 — @ )P 2Py() — = Pucs(0)P(9),

OyHIa X Ba Y JIAPHHHT ¥ PHUHJIADHHM aiMallTHPaMH3:

B Pua(DIPR) = (3 — 8 )P, ()P,(y) — =

_Ba OHUPUHYM TEHIVIHKIAH UKKHHYHCHHH aﬁHpaMus.
(x — YIPUX)L(y) =

— L [P (3)Pa-r(y) — Paa(KIP,(Y)]-

By rtearsiuk 6apua # >0 jap yuyH YpuHiu OyJaravoura cabab.m,
yHu Gapua n, n—1, , 2, 1, 0 gomepaap yuyr Kymmub dnycax,
(4.4) Teurauk Keuto. qmqa;m

OpTtoronan Kynxannap HOJJIAPMHHHT XOCCadapH. OpTOI‘OrIaJI
Kynxainap xucoOqall KapaéHjapu—HHTeProsuys, Takpudui Audde-
peHllHaiia Ba TaKkpUOWH MHTerpalialfia KeHr KyJ/anwiafu. By sca,
acocad, OpTOroHak KYNXaMJapHHHI HOJIApPU axoHHd Xoccalapra sra
SyAraHaura Tyhaiimaup.

3- Teopema. (a, b) opamkia oproronan P,(X) KynxalHunr Oap-
ya WAOM3JaPH XaKuKuil Ba Xap Xua Oyqud, yaap (a, b) uureppania
éTalu.

Hcoor. Pn(x) Kynxaﬂﬂmﬂ' TOK Kappaiu Ba (@, b) Ja éryBunm
HIIBAAPHHE K PUO qmqamm{ ®apa3 gunadnuk, Oy MIAH3JIADHUHIT
COHM M GYaud, yaap X;, Xy, ..., X, Gyacud. Teopema ucGoTmanu-
UM Y4YH 7 ==A SKAHIUTHHH Kypcatuil Kuposiup, uYyHKH OyHJaH
P, (x) nunr Gorika WiAW3/apH MaBXKY[H 9Mac/HCH Ba YJapHHAT TYO6-
Jurd xequ6 udkagu. ‘Teckapucunu (apas KuMalnuk, SbHM m<#
Oyacuy, Ymoy

* Pra(9)Py(%)

n+1(x)Pn(y) - Pfl+1(y)Pn(x)] -

gx)=(x—x) ... (x—x)
KYynxaluu Ty3amMu3. YHuHU m Japaxkacd £ jaH Kuuukauru caGabmam

b

{ ()P x)g(x)dx = 0
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65‘mmmn Kepak. AMMo 6y TeHr/MK OaxapuaMaiili, 4YHKH ¢(X) Ba

P.(x) JIAPRHHT - MIOpaapd OWp  XHn HyKTaJapia aiMalldHald Ba
q(x) (X)) xynaiitMa [a, 6] na ¥3 umopacunu cakaafiiy. ByHnAan rame-
Kapu q(x)P (%) daxar ueknm comlary - HyKTazapAardga HoJra afina-
HalM, WIYHHHT JHYH XaM joKopuzary upola aliHaH HOJb 3Mac. [leMak,

JleMMara K)"/pafp(x)q(x)Pn(x)dx Honﬁaﬂ dapxn  Oyaummg  Kepak.

a
Ulynpa#t kw6, Kapama-Kapumauk Keau3 uuxaid. Teopema ucGoT--
JIani.

5-§ OHT KYN KYJUIAHWJIAJUFAH OPTOTOHAJI
KYNIXALJIAP CHCTEMAJIAPH

Kyﬁma xHco0siall MaTeMaTHKAacHla Kynm KYJWIaHWIalurag Opro-
FOHaJ KyTxalJjap- CHCTEMaJapHHH KeaTupamus. Dus 6y cucreManap-
HUHT 6epmraﬂ Ba3H OYHM4a OPTOroHal CHCTEMAHM TAllKWA - THIILIA-
PUHH MCOOT/IAIINH, PEKYPPEHT MyHocaaT/iap KeJTHPUS —UMKApHIIHH,
LUyHUHT AEK, yJAPHUAT HOPMAAPHHH TOMHIII Owian OorJHK OYarad xue
codsaiiapry GaKapuimHA YKYBUMJIAPHHAT {3japura Xasoia KHIaMa3
(WyHuHT JeK, [9 37] mam xaMm gapamsiapd MYMKHH.)

dxo0n xynxanaapu. Kyiuaaru '

Py 0(x) = S0 (1 — =2 (14 a8 (1 — (L 2]
n 2% nl : dx"
RKynxauap Srxobu kiynxadsapu pe6 aranagy. Byaap [—1,1] opa-
JIHK A2
p(x) = (I — x)* (1 - x)’

BasH CH/laH OPTOroHaa KynxaljaP CHCTEMacHHH TALIKHJA 3TajH. Y./ap-
HUHT HOpMasapH:

1P Pl) = ‘/ j (1 — x)* (1 4 x)? [P, O(x)]2dx =

__[ 2i+ﬂ+1I‘(a+rz + DT 4-n+1) ] /2
T laleFEF e+ DT @+ brat ) |
Yaap Kyiulard peKyppeHT MYHOCaOAT/JApPHU KaHOAT/JIAHTHPAQ:

(248 +20)(@ + 8 + 22+ 1)(z -+ B+ 21 + 2)x Py H(x) —
=2+ D)+ B+ 4 1)@+ B 20)Pe Plx) - (3 —aB)(a -+ B+

o 21 1P 9(x) + 2+ 1)@ + n)(x + 8 + 21 + 2P Px).

Jdexmaunp xynxapnapd. fxodn xynxarapusudar o = =0 Ba
p(x) =1 6Yarangarn xycycufi xonum Jleswcandp rjnxadrapu pe6
granafi Ba ynap Podpue ¢op MmyLacu

dn
Ly(x) = 2”nl e =1
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GHnaH AHHKJaHAAH., YHHHT Hopmac

”Ln” 