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1. Hesin ocBOCHMS JUCUMILIMHBI « BbIYHCIHTEILHBIE METO/IBI JIMHEITHOI anredpnI»

OcHOBHas 1IeJIb U3YYECHUS! AUCHUIUIMHBI — TO3HAKOMUTh CTYJICHTOB C KJIACCUYECKUMH U COBPEMEHHBIMU
METOJIaMU PEUICHUS 337249 JMHEHHON areOphl: BRIYUCICHUE ONPEACTUTEIIS MATPHIIBI, PEIIICHHE CUCTEMBI
JIMHEWHBIX aJireOpanyecKnX ypaBHEHUH, BEIYMCICHUE COOCTBEHHBIX 3HAYCHUI M BEKTOPOB MaTpHIIbl. [[is
JIOCTHKEHHS 3TOH 1IeIH
® onpeaensroTces GopMabHbIC TOCTAHOBKH 3a7a4 JUHEHHOMN areOpsl,
@ 0Ka3bIBAIOTCS OCHOBHBIE TEOPEMBI O TOYHOCTH PEIICHUsS CHUCTEMBI JTMHEHHBIX aireOpanvecKux
ypaBHEHUH ¢ TPUOJIMIKEHHO 3aJaHHBIMU MaTPHIICH U MPAaBOX YacThIO;
® (hopMyITHPYIOTCS TPSIMBIE METOJbI PEIICHUS CHCTEMbI JIMHEHHBIX aNreOpanvdecKuX YpaBHCHUU H
YCJIOBUA UX IPUMEHEHUS, YCTAHABJIMBAETCS UX CBS3b C 3aJa4eil BBIUUCICHUS ONPEACTUTENS MaT-
pHILIBI,
® (GopMyIHPYIOTCS UTEPALIMOHHBIC METO/IbI PEIICHHS CHCTEMbI JIMHEHHBIX aareOpandecKux, uccie-
JYETCS UX CXOAUMOCTD;
® (GopMyIHPYIOTCS MTEPAIIMOHHBIE METOJBl PEIICHHS 3aJlad Ha COOCTBEHHBIC 3HAYCHUS JJIs CaMoO-
CONPSKEHHBIX MATPULL, HCCIEYETCA UX CXOAUMOCTb;
® KaxIplid pa3/iesl TCOPETHUYECCKOW YacTH JUCIUIUIMHBI COMPOBOXKIAECTCS HAOOPOM 3a/1ad MO COOT-
BETCTBYIOIICH TEME, UX PEHICHUEM MU YKa3aHHEM CITIOCOOOB MX PEIICHHUS.

[Tonmy4yeHHbIe TEOpETUYECKHE 3HAHUS MO3BOJISIOT COPMHUPOBATH MPEICTABICHUE O MPSMBIX U UTEpalU-
OHHBIX METO/Iax PELUEHUs 3ajay JUHEHHON anreOpbl, NPUMEHATh WX JJIS PELIEeHUS NPUKIAIHBIX 3a1ad.
IIpencraBnenue 06 3TUX NOHATHUSAX SABJSIETCSA 0053aTENbHON YacThIO OOLIEMAaTeMaTUYeCKON KyJIbTYpbl U
HEOO0X0AUMO ISl IPOBEIEHUS MCCIIEJOBAHUH 110 BCEM HAIPABJICHUSM COBPEMEHHOW MPUKIIAJIHOW MaTe-
MaTuKd. TeopeTndeckue 3HaHWs MOAKPEIUIAIOTCS NPAKTUYECKUMHU HaBbIKAMHM CAMOCTOSTEIBLHOIO pelie-
HUs TUIAYHBIX 33/1a4.

2. MecTO JUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

JucuunianHa BXoAUT B 0a30BYI0 4acTh NMpo(heCcCHOHAIBLHOTO HHKIa 00pa30oBaTeIbHON MPOrpaMMbl MOJI-
TOTOBKU JTUIUIOMHUPOBAHHOTO OakaliaBpa MO HaMpaBJICHUIO MOATOTOBKH «MaTtemaTukay, npoduis «Ma-
TE€MaTHKa U MpUKIagHas MaTeMatrkay. M3ydeHne TUCUMIUIMHBI OMUPAETCS Ha MaTepHall IIKOJIbHOM Ipo-
TpaMMBbl, KaCAIOIIUICS TTOHATUN BEKTOP, MAaTPHUIIA, PEIICHUE CUCTEM YPaBHEHHM, a TAKXKE KypChl aareOpsl
U MaTeMaTUYeCKOTO aHajlH3a, BXOAAIIME B 0a30BYH YaCTh MAaTEMaTHYE€CKOTO M €CTeCTBEHHOHAYYHOTO
UKJIa 00pa3oBaTeNbHON MporpaMmbl. Tak Kak JaHHas AUCHUIUTMHA (GOPMUPYET MPEICTABICHUS O TOY-
HOM WJIM TIPUOJIMKEHHOM pEIlIeHWH JIMHEWHBIX 3a/1a4, €€ YCIEIIHOE OCBOCHHE HEO0OXOTUMO i Aalb-
HeuImero HN3YUCHUA MAaTEMATUUCCKUX AUCHUILIIMH, CBA3aHHBIX C aHHpOKCHMaHHCﬁ U pCHICHUEM CHUCTEM
MpUOIKEHHBIX YpaBHEHUH /ISl MPUKIIAIHBIX 3a7[ad €CTECTBO3HAHUS Ha COBpeMeHHBIX DBM.

3. Komnerenunun ody4yaromierocsi, Gopmupyemsbie B pe3yJibTaTe 0CBOCHHUS IMCIHMIIIMHBI
«BbIYuCIUTEIbHBIEC METOABI JIHHEHHOH aJredpsD)

[Ipu ocBOCHNM TUCIMIUIUHBI (HOPMHUPYIOTCS

® oOmekynbTypHble kommereHuun OK-6, OK-7, OK-10, OK-11, OK-14 (npumMeHeHue B Hay4dHO-
HCCIIEIOBATENbCKOM U MpodecCHoHaNbHOM AeaTeIbHOCTH 0a30BBIX 3HaHUN B 00nacTu QyHAaMeH-
TaJIbHON YW MPUKJIAJIHON MaTEMaTHKH, ITOJIyY€HUE 3HAYUTEIbHBIX HABBIKOB CAMOCTOSITEIILHOM HC-
CJIEIOBATENbCKON paboOThl, YMEHUE HAxXOJuTh, aHAIU3UPOBATh U 0OpadaThiBaTh MH(POPMAIHIO,
¢byHIaMeHTallbHas TOJArOTOBKA B 00JJaCTH MaTeMaTHUKU M KOMIIBIOTEPHBIX HAyK U TOTOBHOCTH K
MCIOJIb30BAaHHUIO MOJIYYEHHBIX 3HaHUN B MPOECCHOHATBHON AESITeIbHOCTH, CIIOCOOHOCTh K aHa-
JM3y U CUHTE3y HH(OPMAIIUHU, TTOTYY€HHON U3 Pa3INYHBIX HCTOYHUKOB);

® npodeccuonanbubie komnerenuun [1K-1, 1IK-2, T1K-3, T1K-4, TIK-5, TIK-6, I1IK-7, I1K-8, T1K-9,
[IK-10, I1K-11, TIK-12, [IK-13, T1K-16, TIK-19, IIK-21, I1K-22, T1K-25, TIK-27, [1K-29 (ymenue
OIpeNIeNIUTh (POPMBI, 3aKOHOMEPHOCTH M CPEJCTBA MPEAMETHONW 00JIACTH, MOHAThH MOCTABICHHYIO
3ajady, copMyIUpOBaTh pe3yibTaT U CTPOro €ro JoKa3aTh, YMEHHE Ha OCHOBE aHajlM3a KOp-
PEKTHO cPOpPMYIHUPOBATH BOZMOXKHBIE PE3YJIbTAThl U CAMOCTOSTENILHO OLIEHUTh UX MOCIE/ICTBUS,
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YMEHHE TPAMOTHO TI0JIh30BAThCS SI3BIKOM MPEAMETHON 00JIaCTH, CTOCOOHOCTH OPUEHTUPOBATHCS B
MMOCTAHOBKAX 3aJiay, 3HAaHWE MOCTAHOBOK KJIACCHYECKHUX 3ajad, MPEICTAaBICHHE O KOPPEKTHOCTH
MOCTAHOBKH 33/1a4¥, HABBIKK MMOCTPOSHHS AJITOPUTMOB M MX aHAJIN3a, TOHUMAHUE CYTH TOYHOCTH
(yHIaMEHTAIBHOTO 3HAHUS U €ro 3HAYCHUS JJIsi KOMIBIOTEPHBIX HAYK, YMEHUE BBIICTSATH TJIaB-
HBIC CMBICIIOBBIC aCIEKThl MaTEeMAaTUYECKUX PACCYKICHHM, BIaJCHHEC METOAAMHU ATOPHUTMHUYE-
CKOTO MOJICIIUPOBAHMS U MPOOJIEMHO-33aa9HON (POpMOI TPEICTaBICHHUSI MaTeMaTUIECKUX 3Ha-
HUH, YMCHHE BHUJICTh PUKJIAIHBIC CICICTBHS PEIICHUs HAyYHOW MPOOJIEMbI, IPEJACTABIATh U UH-
TEPIPETUPOBATH UX, YMCHHE CAMOCTOSITEIILHO (DOPMYIHPOBATH MPOOJIEMBI U OPTaHU30BBIBATH HX
peleHre B paMKax HEOOJIBIINX KOJUICKTHBOB, YMEHHE TOUHO MPEJICTAaBUTh MaTEMaTHYECKHE 3HA-
HUS B yCTHOU (pOpMe, BOSMOXKHOCTD TPEIOJaBaHUsI MATEMAaTHYCCKUX JUCIMILIMH U WHPOpPMATH-
KH B 0011€00pa30BaTeNIbHBIX IIKOJIAX W YUCOHBIX 3aBEJCHHSIX CPEIHEro M BBICIIETO MPOeccHo-
HaJLHOTO 00pa30BaHMs).

B pe3ynbrare 0ocBO€HUS NUCHUIIIMHBI O0yUYaIOLIUICS 10JIKEH

® 3namp OIIPCACIICHUsI. BEKTOPHBIX HOPM M COINIACOBAHHBIX WJIM NOAYMHCHHBIM MM MATPHYHBIX

HOPM, CKaJIIPHOTO MPOU3BEACHUS, YHCIa 00YCIOBICHHOCTH MaTPUIIbl; TEOpEMY 00 OIEHKE OTHO-
CUTEJIbHOMN OLIMOKU PELICHUs] CUCTEMBI JMHEHHBIX alre0panyeckux ypaBHEHUN IPU BO3MYIIIEHUN
[IpaBOW YacTH WJIM MaTpPULbI CUCTEMBI, TEOPEMY 00 3KBHBAJEHTHOCTU HOPM B KOHEYHOMEPHOM
BEKTOPHOM IPOCTPAHCTBE; ONPEACICHUS: IPAMbIX U UTEPALIMOHHBIX METOJIOB PELICHUs] CUCTEMBI
JUHEHHBIX alreOpandyecKuX ypaBHEHUMN, HUKHE-TPEYrOJbHBIX M BEPXHE-TPEYrOJIbHBIX MaTpull,
3JIEMEHTAPHBIX MaTPHIl BPALICHUS M OTPa)KE€HUs, MOJ0XKUTEIBHO ONpPEIETICHHBIX MaTpull; ¢Gop-
MYJHPOBKH U YCIOBHUS MPUMEHUMOCTH HPSAMBIX METOJOB PELICHUS CUCTEMbI JTMHEWHBIX anreo-
paMuecKux ypaBHEHUH: MeToza ['aycca MCKIIIOUEHMsI HEM3BECTHBIX, METO/1a KBAJAPATHOTO KOPHS,
METOAa BpAIICHWH, METoJa OTpaKeHUH; (HOPMYIMPOBKH, YCIOBUS NMPHUMEHUMOCTH U OICHKH
CKOpPOCTH CXOAMMOCTU HUTEPALMOHHBIX METOAOB PELICHHsI CUCTEMbl JMHEHHBIX alreOpanyecKux
ypaBHEHUM: CTallMOHAPHBIX MeTOAOB SkoOu, ['aycca-3elinensi, METOOB pesiakcallii U IMPOCTOM
uTepalyy; HECTalMOHApHBIX METOJOB: METOAa MHUHUMAJIbHBIX HEBSI30K, METO/a CKOPEHIIEero
CIycKa, MeTosia Pudapacona, MeToza COnpshKeHHBIX TPAJUEHTOB; OMpeesieHHe 3a/1a4i Ha COOCT-
BEHHbIC 3HAUEHUS KBAJPaTHON MaTpPHULbl, METO/ABI €€ PELICHMs, YCIOBUS UX MPUMEHUMOCTH U
OLIEHKHM CXOJMMOCTH: CTEIEHHOW METOJ], METOJ JieJIeHus momnoiaM (OMCeKIil), MEeTo/ BpallleHUui
(Axobm);

® ymemp IPOBOIUTH MATEMATUYECKU CTPOTHE J1I0KA3aTEIbCTBA YTBEPKICHUHN 110 MaTepuaity JaHHO-

ro Kypca, pOBEpATh yCJIOBHs IPUMEHUMOCTH MPSAMBIX U UTEPALMOHHBIX METOJAOB JJIsI KOHKPET-
HBIX CHCTEM JIMHEHHBIX aireOpandyeckuX ypaBHEHHH, OllEHUBaTh 00beM apu(pMETHUYECKUX onepa-
LN U MX PELICHUS C 3aJaHHOM TOYHOCTBIO;

61a0emb HABBIKAMU TIOCTPOEHUS PELICHUs CUCTEM JIMHEHHBIX alreOpanyecKux ypaBHEHMH Mpsi-
MBIMH M MTEPALMOHHBIMU METO/aMH, NMPUOIMKEHHOIO BBIYMCICHHUS COOCTBEHHBIX 3HAUYEHUH U
BEKTOPOB KBaJAPAaTHOM MaTPHIbl, OEHKH TOYHOCTH UX PEIIEHUS.

4. CTpyKTYypa U coiep:KaHue TUCHMINIMHBI «BhluncjnTebHbIe MeTOAbI JJHHEHHOH aared-

pbI»

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 6 3aUeTHBIX enuHull, 216 gacoB. Kypc unraercs euHbpIM
MOJIyJIeM B T€UECHHE MOyTOpa MecAIeB. AyIUTOpHas Harpy3ka cocrapisieT 108 gaco. Cnenuduka mpe-

MOJIJaBaHUsl UHOCTPAHHBIM CTYJICHTaM He MPEyCMaTPUBAET Pa3/IeNICHHs ayIUTOPHBIX 3aHATUNA HA JIEKIU-

OHHBIE U CEMHUHApCKHE. B KOHIIE Kypca MPOBOAUTCS MPUEM IK3aMEHA.

Ne i/t

DOpMBI TEKYILIEr0 KOHTPOJIS
Ce- Hezens Buypl ygeOHoM paboTsl, BKIIOYas YCIEBAEMOCTH
Pazgen nucounnmHe MEC | cemvecrpa |CAMOCTOATENbHYIO paboTy CTy/IEHTOB (no nedensim cemecmpa)
™ U TPYAOEMKOCTb (B 4acax) ®dopma IPOMeKyTOYHON aTTe-
CTaluu




Aym- Kon

TOpPHBIE Ca- Pl cym
MOCT. pa-
3aH- Ma
pabota 00-
THUA
ThI
1 BBenenne B BBIUNCIATEIBHEIE 5 1 9 9 4
METO/Ibl JTMHEHHOM anreOpbl
o Texkymmi KOHTPOJIb
Kmaccuueckne 3amadyu JUHEH- Y p
2 N 5 1 6 6 12 |BBIMONHEHUS JOMAIIHUX
HOI aJireOpbI
pabot
Texymuit KOHTPOJIb
[IpAMbIC  MCTOABI  pemICHus Bbln}(;IJIIIHeHHH zLOMaHIl)HI/IX
3 |cucreM JHMHEWHBIX anredpau-| 5 2 18 20 2 |40
o paodor, KOHTPOJIbHAS
YECKHUX YpaBHCHHUI
pabora
CranMoHapHble  UTEPALMOH- Texymmun KOHTPOJIb
HbIE METOJBI PEIIEHUS CHUCTEM BBIITOJIHEHUS JOMAIITHUX
4 MCETOZRL P 5 3 18 20 | 2 | 40 A
TUHEHHBIX ~ aIreOpanvecKux pabor, KOHTPOJIbHAS
YpaBHEHHI pabora
HectannoHapHble UTEpauoOH- o
HbIE MI(IaToz[Hp eH_IeHI/I}IpCII/IICTeM Texymumi KOHTPOJIb
5 N p 5 4 18 20 2 20 BBIIOJIHEHUS JOMAIIHUX
TUHEHHBIX ~ aJreOpanvecKux AGOT
ypaBHEHUU P
MHoromnapaMeTpu4ecKue Hure- Texymmin KOHTPOJIb
al[MOHHEBIE METOJBI PEIICHUS BBIITOJIHEHUS JOMAIITHUX
6 P ICTOIRT P 5 5 18 20 | 2 |40 A
CUCTEM JIMHCWHBIX anreOpan- pabor, KOHTPOJIbHAS
YEeCKUX YpaBHEHUN pabora
tepanyoHdble METOOBI  pe- o
meHI:/mH 3aJa4d Ha CO%CTBEH Texymmii KOHTPOJIb
7 .| 5 6 18 20 2 40 [BBIITOJIHEHHUS JOMAIITHUX
HbIC 3HAYCHHUSI CUMMETPUIHON aGor
MaTpPUIIBI P
[TpoMexyTouHas aTTecTalus 5 6 DK3aMeH

98 108 | 10 | 216

Tembl 3aHgaTHH

1. BBeneHne B BbIYHC/IUTEJbHBbIE METO/bl JUHEHHOH anaredpsl (2 yaca): Ilpeamer usyuyenus,
CBSI3b C JIPYTUMH JUCHUILUIMHAMU. MlcTOprs BO3SHUKHOBEHUS U PA3BUTHUS BBIYUCIUTEIBHBIX METO-
JI0B JTMHEHHOH anre6pbl. CoBpeMeHHbIE HAIIPABICHHSI CCIIE0BAHUI.

2. Kuaccumyeckue 3a1aum JuHeidHOi anredpol (6 yacoB): OCHOBHbBIC MOHSTHUS TMHEHHON anreOpsl.
BexTops! 1 Matpuibl. OnpeaenuTens MaTpullbl. Berancnenue onpenenurens Matpuibl. Cucrema
JUHEWHBIX anreOpamveckux ypaBHeHHH. Teopema (0e3 1oka3zaTenbCTBa) O CYLIECTBOBAHUH U
€IMHCTBEHHOCTH PEIIECHUsI CUCTEMbI JIMHEHHBIX anreOpanyeckux ypaBHEHHH. XapakTepucruye-
CKHUIl MOIMHOM MaTpulbl. Teopema (6e3 1oKka3aTeabCTBa) O KOJMUECTBE COOCTBEHHBIX YMCET MaT-
puisl. BekTopHble 1 MaTpUuHbIE HOPMBI, COITIACOBAaHHbBIE U MOJYUHEHHbIE HOpMBL. Teopema (0e3
JI0Ka3aTeNnbCcTBa) 00 PKBUBAIEHTHOCTH HOPM B KOHEYHOMEPHOM JIMHEHHOM mpocTpaHcTBe. Cka-
JSpHOE TIPOM3BEACHHE B BEKTOPHOM MpocTpaHcTBe. [l0N0XKHUTENbHO OMpeselieHHble MaTpHUIIbI.
CkansipHOE NPOU3BEACHUE U HOPMA, IOPOKIAEMBIE CAMOCONPSKEHHOM, MOJOXKHUTEIBHO OIpee-
neHHoi Matpuieid. Unucno o0yciaoBieHHOCTH MaTpuilbl. OleHKa BO3MYILIEHUS PEIICHUS CUCTEMBI
JMHEWHBIX ajNreOpandyecKux ypaBHEHUI MPU BO3MYIIEHUH PAaBON 4acTH M MaTPUIBL.

3. IlpsiMble MeTOABI pellleHUs] CHCTeM JHHEHHBbIX ajredpamyeckux ypaBHeHuii (18 ugacos):
TeopeMa 0 pa3ioOKeHUHM MATPULBI B NPOU3BEICHHUE HWKHEW U BEPXHEU TPEyroJbHOM MaTpHII.
Teopema 006 eTUHCTBEHHOCTH Pa3JIOKEHUS MaTPUILIbl B MPOU3BEICHUE HIKHEH, THaroHalbHONH U
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BepxHeH TpeyronbHoi MaTpull. Kpurepuii CuiibBecTpa 0 MOJ0KHUTEIBHOCTH COOCTBEHHBIX YHCEI
(IOJOXKUTENBHON ONPENEIEHHOCTH) CaMOCONPSKEHHOW MaTpullbl. BblumMciieHue onpenenuTens
MaTpHUIIBI HA OCHOBE 3TUX Pa3lOoKeHW. 3aMeHa 3a1a4u pelIeHUs] CUCTEMbI JIMHEHHBIX anreopau-
YEeCKUX YpaBHEHHMH Ha MOCIEI0BaTEeIbHOE PEIICHUE CUCTEM JIMHEHHBIX anreOpandecKux ypaBHe-
HUW ¢ HIWKHEH W BEpXHEH TpeyroiabHoi maTpumamu. OneHKa OTHOCUTEIBHOW OITMOKH PEIICHUS
UCXOJHOW CHCTEMbI JMHEMHBIX anreOpandeckux ypaBHEHHMI IpU BO3MYILEHUHU IPaBOM 4YacTu.
Meroa MCKIIOYEHUsI HEU3BECTHBIX: CXE€Ma €MHCTBEHHOIO JeJeHUs. MeToJ KBaJpaTHOIO KOPHS.
MeToa MpPOTOHKH ISl CHCTEM JIMHEHHBIX alreOpandeckux ypaBHEHHH C TpeXIHaroHAIbHBIMU
MarpuniaMu. JluaronaipHoe mpeoOmananue. Meron (popmysbl) MaTpUYHOW TPOTOHKH. BrIOOp
[JIABHOTO RJIEMEHTAa IO CTOJIOIy. DiIeMeHTapHash MaTpulla BpamieHus. TeopeMa O pas3lioKeHUU
MaTpULIbl B IIPOU3BEACHUE 3JIEMEHTAPHBIX MATPUL] BPAIICHUs U BEPXHEW TPEYyroJIbHONM MaTPHUILBL.
DneMeHTapHas MaTpula oTpaxeHus. Teopema o pa3iioKeHUU MaTpPULbl B IPOU3BEACHHUE JIEMEH-
TapHBIX MaTPUIl OTPAXKEHUSI U BEPXHEU TPEyroJibHOM MaTpUIlbl. 3aMEHA 3a7jauu PELICHUS] CUCTe-
Mbl JJMHEHHBIX anreOpandyeckux ypaBHEHUH Ha MOCJIeI0BaTEeIbHOE PEIIeHHUE CHCTEM JIMHEHHBIX
anredpanvyeckux ypaBHEHHUN ¢ OPTOrOHAJILHOM (YHUTApHO) U BEpXHEW TPEYyTroIbHON MaTpULIaMHU.
OneHka OTHOCUTENIbHON OHIMOKM pEeUIeHHs] HCXOJHOM CHCTEMbl JIMHEHHBIX alreOpanvecKkux
YpaBHEHUH NpU BO3MYILEHUHU IpaBoi yacTu. O pelIeHUU CUCTEM JIMHEHWHBIX aareOpanyecKux
ypaBHEHUH C MPAMOYTOJbHBIMU (MJIA BBIPOXKIEHHBIMH ) MaTPULIAMHU.

CranuoHapHble HMTEpPAllMOHHbIE METOAbl PelleHHs] CHCTEeM JIMHEHHBIX aJredpamyecKux
ypaBHeHuii (18 1acoB): J[ByxcrnoiiHble (OJHOIIATOBBIC) UTEPAIIMOHHBIE METOIbl. BekTop ommo-
KM, BEKTOp HEBS3KU, MAaTPHUIIBI TIEPEX0/1a JUIsl OIIMOOK M HEeBs30K. KaHOHMUeCKUi BUA ABYXCIIOM-
HOTO OJIHOMApaMETPUUYECKOT0 UTEPALMOHHOTO MeToja. JlocTarouHoe yciaoBHE CXOAMMOCTH CTa-
[IUOHAPHOTO UTEPAIMOHHOTO MeToza. TeopemMa 0 HEOOXOAMMOM U JOCTATOYHOM YCIIOBUU CXOJHU-
MOCTH CTAaIlMOHAPHOTO UTEPAIMOHHOTO MeToJa. MeToa MPOCTON UTepalu, TeopeMa O CXOAUMO-
CTH, BEIOOP ONTHMAIBLHOTO Mmapamerpa. Meroa SIkoOu, TOCTaTOYHOE YCIIOBHUE CXOJAMMOCTH (JIeM-
ma ['epuropuna). Meron 3eiinens (I"aycca-3eiinens). CxoauMocTh MeTOAa 3eiaes 11 CUCTEM C
CUMMETPUYHBIMH, TIOJIOKUTEIILHO OIpeaeieHHpIMU MaTpuiiamMu. OmnpeneneHue (QyHKIIMOHAA
omnOku O(z), MOAYMHEHHOTO UTEPALIMOHHOMY METOJY, CYLIECTBOBAaHHE TAaKOTO (yHKI[MOHAIA —
JIOCTAaTOYHOE YCIIOBUE CXOIMMOCTH UTEPAIIMOHHOTO MeToja. Penakcaius, cXoquMOCTh METO/I0B
peNakcamuu Ijs peleHus] CUCTeM anreOpandeckuX YpaBHEHUN ¢ CHMMETPHYHBIMH, MOJOKHUTENb-
HO OTIpEJEICHHBIMA MAaTPUIIAMH.

Hecranuonapubie WTepanMoOHHbIC METOAbI PElICHUs] CHCTEM JIMHEHHBIX ajaredpamvdecKux
ypaBHenuii (18 yacoB): BapualMoHHBINH NPHHIMIT BHIOOpA MapaMeTPOB HECTAUOHAPHOTO OJI-
HOIIIArOBOT'0 UTEPALMOHHOTO METO/1a PEILICHHsI CUCTEMbl IMHEWHBIX alnreOpanyeckux ypaBHEHUH.
®dyuknuonan ommbdku O(z) = (Az, z), rae A — caMOCOTPSHKEHHAS, TIOJIOKUTEIBHO OIpeeICHHAsI

MaTtpuna. MeToJ] HauCKOpPENIEro CIycKa: XK = ¢k - T -(AXk —Db), rae mapamerp 1) ompe-

JIENSIETCS. U3 YCIOBHSA MUHUMH3AIMK (DYHKI[MOHATA (D(Zk+1) = q)(Zk — Tk ~AZk), z¢ =x —xX.
OleHKa CXOJUMOCTH METO/Ia HAUCKOPEMIIETo CIyCKa I CUCTEM C CUMMETPUYHBIMHU, MOJIOKH-
TENILHO OmpeAeieHHbIMI MaTpuiiamu. OyHknnonan ommbku O(z) = (Az, Az), tae A — MOI0KH-
TEJBHO OIpeJe/ieHHas MaTpuiia. MeTojl MHHUMAIBHBIX HEBSI30K: xKH = xK — Ty -(AXk —-b),

k+1

rjie mapamerp Ty OINpeiessieTcss U3 ycnoBus MuHEMHU3auun ¢GyHkmuonana D(z" 7). Ouenka

CXOJIMMOCTH METOJIa MUHIUMAJIBHBIX HEBSI30K ISl CUCTEM C TIOJIOKHUTEIIBHO OIMpPEIeICHHBIMUA MaT-
pUIIaMH.

MHoronapaMeTpruiecKue MTePallHOHHbIe METObl pelleHusI CHUCTEeM JUHEHHBbIX ajredpam-
yeckux ypaBHeHuii (18 yacoB): CranmoHapHblii M-111aroBeIi UTEpallMOHHBIN MeTo1 Puuapacona

pelIeHUs] CHUCTeMbl JIMHEHHBIX anreOpanyeckux ypaBHEHHUI: xKH = xK —Tka (AXk -b),

% * *
Tkem = Tk- UeOblIeBcKHE MmapamMeTpsl T :{rl, . rm} — pelIeHue 3a7adyl MHUHUMH3AINH
CIEKTPAJbHOTO  pajWyca MaTpHUIlBl  mepexoaa Ui omuOKM 3a M HTepalnuid:

-6-



p.(S.(A)=min{  max ISV}, e S.()=@-7, 1) (E—1y-1).
T Amin (A)SA<Amax (A)

OmneHka cxoauMOCTH MeToja Puuapacona ¢ yeOblmeBckuM HabopoMm mapameTpoB. OO0 ycToiyn-

BOCTH MeTojia Pudapzcona ¢ 4eOblieBcKiMM Ha0OpOM UTEPALIMOHHBIX MapaMeTpoB. TpexuiieHHbIe

dbopmyiel metoga Pudapacona. Meron conpsbKeHHBIX TpaarneHTOB. OIEHKa CXOJAUMOCTH METOA.

[Toctpoenne A-opToroHanbHOro 0asuca, ABYXUJEHHbIE (QOPMYJbl peaiu3alii, TPEXUICHHBIE

(hopMyIIBI peanu3aium.

7. WTepanoHHBIE METOAbI PelIeHUs] 32/1a4M HA COOCTBEHHbIE 3HAYEHHUS] CHMMETPHUYHOMH MaT-
punbl (18 yacoB): XapakTepUCTUUYECKUN MOJIMHOM MAaTpPHIIbI, HENPEPhIBHAS 3aBUCHUMOCThH €r0
KOpHE# oT K0d(pdunueHToB. CTEEHHON METOH MPUOIMKEHHOTO BBIYUCICHUS MaKCHUMAaJIbHOTO
COOCTBEHHOT'O 3HAYEHMsI U COOTBETCTBYIOIIEIO €My COOCTBEHHOTO BEKTOpa CUMMETPHYHOM, MO-
JIOKUTENBHO OMPEIEIICHHON MaTpullbl. Ero mpuMeHeHue /Ui BEIYUCIICHUS MUHIMAIILHOTO COOCT-
BEHHOT'0 3Ha4yeHMs. 3akoH umHepuuu U L*¥*D*L'- pa3nokeHne cHMMETpUYHOW MaTpUIIBI, UACS Me-
TOJa JENICHUsS TIOIMOJIaM MJIsi BBIYMCICHHS COOCTBEHHOTO YHCJIA CaMOCOIPSHKCHHONW MATPUIIBL
[IpuBeneHre CUMMETPUYHON MATPHUIIBI K TPEXIMaroHaIbHOMY BUY OPTOTOHAJILHBIM MpeoOpa3o-
BaHUEM MMO00Ms (C MOMOIIBI0 MATPHIL BpaleHus ). SIkoOueBasi CAMMETPpUYHAS MaTPUIA, CBOUCT-
Ba T0CJIEIOBATEIILHOCTH €€ IJIaBHBIX MUHOPOB, TEOpEMa O KOJMYECTBE €€ OTPUIATENIbHBIX CO0-
CTBEHHBIX 3HAYCHHIA, TPOCTOTA COOCTBEHHBIX 3HaUeHUH. Cxema MeToza JIeJICHHS TomoiaM (MeTo-
Ja OMCEKIMi) TPUOJMKEHHOTO BBIYUCIICHHS 1-TOTO COOCTBEHHOI'O 3HAYCHUS SIKOOMEBOW MaTpH-
IbI, BEIYHCIICHUE COOTBETCTBYIONIETO €My COOCTBEHHOTO BekTopa. Meton Skobu. MHBapuaHT-
HOCTbh CyMMBI KBaJIpaTOB AJIEMEHTOB MAaTPHIIbl P YMHOKEHUU €€ Ha OPTOTOHAIBHYIO MATPHILY:
S(A)=S(QA)=S(AQ). M3ameHeHne cyMMbI KBaJPaTOB BHEAMATOHAIBHBIX AJIEMEHTOB MATPHIIBI PU
OpPTOTOHAIILHOM MPEe0Opa30BaHUU MOAOOHS C MOMOIIBIO AJIEMEHTApHBIX MaTpull Bparienus. dop-
MYJIbI 2JIEMEHTOB MaTpHIbl BpamieHus. OIeHKa CXOUMOCTH K HYJIFO CyMM KBaJI[paTOB BHEIHATO-
HaJIbHBIX 3JEMEHTOB IOCIEN0BATEILHOCTH MATPHUI] MeToAa BpamieHus. OleHKa TOYHOCTH IpH-
OnmKeHUsl COOCTBEHHBIX 3HadeHHM. OICHKAa TOYHOCTH MPHUOJIMKCHHS COOCTBEHHBIX BEKTOPOB
(cimyuait mpocThIX COOCTBEHHBIX 3HAUCHHUIA ).

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpu peanu3zanuu yueOHOH pabOThI UCMIOIB3YIOTCA aKTUBHAS U MHTEpaKTHBHAsA (OpMbI 0OyUYeHuUs B coue-
TaHUU C BHEAYJIUTOpPHOM paboToil. Ha 3aHATHUSIX MPOMCXOIUT M3JI0KEHUE MaTepuana, pa3ouparoTcs TH-
MIUYHBIE 33J]]a4d U YIIPaKHEHUS], & TAK)KE MPOBOAUTCS KOHTPOJIb CAMOCTOSATEIbHOM paboThI.

Jlns nydiiero MOHMMaHUs MaTtepuaia MHOCTPAHHBIMU CTYIEHTAMHM IpPENAIojaraeTcs MnpeaBapuTelbHas
pazjada UM TEKCTa C TEOPETUUECKUM MaTepHalioM, YTOOBI BO BPEMS U3JI0KEHHUS JI0KA3aTeIbCTB OHU MOT-
JIM YTOUYHATH MO TEKCTY BEIM, HETIOHATHBIE CO ciyxa. Opranuszanus 3aHATUN MpeArnoaraeT AUaIor CO
CTYJEHTaMH I10 BOIIPOCaM, CBSI3aHHBIM C U3yYEHHBIM MaT€pHaIOM U IPUMEpaMH U3 paHee MpOCIIyllaH-
HBIX HIKOJIbHBIX U YHUBEPCUTETCKUX KYPCOB, @ TaKK€ CAMOCTOSITEIbHBIM MOCTPOECHUEM J0Ka3aTeIbCTB
CTyJAeHTaMHU. J{s 3aKperieHusl Martepuaiia MpeasiaraloTcsl yIpaxHEeHUs Ui cCaMOCTOSITENIbHOM padoThI
(BKIJTIOUAs MPUMEHEHUE TEOPETUYECKOr0 MaTepuaa B YaCTHBIX Cly4yasX M MpOBeAeHUEe (pparMeHTOB J10-
Ka3aTeNIbCTB), @ TAKXKe OCYIIECTBIISIETCS KOHTPOJIb CAaMOCTOSATENbHON paboThl CTYAEHTOB. Bo BpeMs KOH-
TPOJISI BBIMOJIHEHUS 3aJIlaHUM, MPEATIOKEHHBIX JIUIsI BHEAYJUTOPHOM CaMOCTOSATENIbHOW paboOThl, IPOU3BO-
JUTCSI BBICTYIIJIEHUE CTY/IEHTOB C UX BapHaHTaMu peuieHuil. [IpumepHas cTpykTypa 3aHATUS:

® KOHTPOJIb BBINOJHEHUS JOMaIIHEeH paboThl U pa30op 3aJaHMii, BBI3BABIINX 3aTpyAHeHus (15 mu-
HYT) C 00s3aTeNbHBIM yYacCTHEM CTYJIEHTOB; IMPOBOJIUTCS BHIOOPOUHBIM KOHTPOJb BBIMOJIHEHUS
noMaiHeil paboTel, B pa3dope BaxkHasi poJib OTBOJUTCS CTYAECHTaM, IPEJIaraloliiM CBOU perie-
HUS WIN aJlbTepHATUBHBIC BAPUAHTHI PEIICHMUI;

® 13JI0)KEHUE HOBOI'O TEOPETUYECKOro Marepuana (25 MHHYT); BO BpeMsl M3JIOKEHHs Marepuaia
OCYILIECTBIISIETCS] KOHTPOJIb TOHUMAaHUA B (pOpMe KpaTKOIo olpoca Mo U3JiaraeMoMy MaTepHainy;

® CaMOCTOSITENIbHOE pellleHHe MPAaKTUYECKUX 3a7au CTyJIEHTaMH, 0OCYKIEHHE IOAXO0J0B K pelle-
HUIO U MpejlaraéMbIX apryMeHTOB (35 MUHYT) ¢ 00s13aTeNbHBIM YyYaCTHEM CTYJEHTOB; OPTaHU3Y-
erca B popMe caMOCTOSITENIbHONW paboThl, 00CYKICHUS MOIAXO0I0B, PEJIOKEHHS TOTOBBIX pelle-



HUM, 0OCYXJIEHUS JTUX PEUICHHWH, MOWCKAa W WCIPABICHHUS HETOYHOCTEH, BBIABICHHE TPAHMIL
MPUMCHUMOCTH HUCIIOJIb30BAHHBIX MCTONOB;
® (popMynHpoBKa TOMAITHETO 33/IaHMs M YKa3aHUU 10 €T0 BHITIOJIHEHUIO (5 MUHYT).

CamocrodTenbHas BHeayAUTOpHas paboTa CTYAEHTOB COCTOMT M3 JIBYX B3aMMOCBS3aHHBIX yacTel. Ilep-
Basi IPEZICTaBIsIET OO0 OCBOGHHE TEOPETHYECKOT0 MaTepHala, BTopasi — MpUoOpeTeHHEe MPAaKTHYECKUX
HaBBIKOB PEIICHUS 3a/1a4 U MPUMEHEHHUS] METOJI0B HCCIIE0BAaHMs U PEIICHUs 3a/1a4 JIMHEHHON aiareOpsl.
OcBoeHHE TEOPETUUECKOTO0 MaTepHaia IPOU3BOJUTCS IO JEKLUUSAM U YKa3aHHOM OCHOBHOW M JIOTIOJIHU-
TEIbHOU JUTepaType. [l KOHTpOJIs YCBOCHMs MaTepuana CTYACHTAaM NPEAIaraeTcs 3Ha4uTeNbHOE KO-
JIMYECTBO YIPaKHEHHUH, COCTOSIIUX B CPAaBHEHHU CBOMCTB ONM3KUX MOHATUN, IPUMEHEHUU OOIIUX YyT-
BEP)KIACHUHN B YaCTHBIX CIy4asX KJIACCHUECKUX MAaTeMaTHMYECKHX OOBEKTOB MM OOBEKTOB, 3HAKOMBIX I10
APYTUM MaTeMaTHYECKUM KypcaM, IIOCTPOCHUH (PparMEeHTOB JI0KA3aTeIbCTB YTBEPKIACHUN, HAXOXKICHUN
IIPUMEPOB, WIUIFOCTPUPYIOIIUX I'PAHULBI IPUMEHEHHs TE€X MM MHBIX METOJOB, IPOBEPKE I'POMO3AKUX
TEXHUYECKUX YTBEPKACHUH, HEOOXOIUMBIX JJIs1 JOKA3aTEIbCTBA TEOPEM Ha JICKLHUSAX. BrImomHeHne 3Tux
yIpa)KHEHUH U 3a/laHuil U3 UCHOJIb3yeMoro cOOpHHMKA 3a7ay MO3BOJSET CTYIEHTaM HaydUTbCs peIIaTh
TUMHWYHBIC 33]]a4 10 BBIYUCIUTEIBHBIM METOAaM JIMHEHHOW anreOphl U e MPUIIOKEHUSIM B JIPYTUX pas-
JieJIax MaTeMaTHKH, JIydlle MOHSATh BO3MOXHOCTH NPAKTUYECKOTO NMPUMEHEHHsI TEOPETUYECKOrO Mare-
puana Kypca.

6. OueHo4YHbIE CPeICTBA /1JIsl TEKYIIEr0 KOHTPOJIS YCIIeBA€MOCTH, MPOMEKYTOUHOM aTTe-
CTALMU M0 UTOTAaM OCBOEHMS TUCHHUIJIMHBI U Y4eOHO-MeToAu4YecKoe obecneyeHue
CaMOCTOAITEJIbHOI paGoThI CTY/IEHTOB

CaMocTosTenbHasi BHEayIMTOpHAsE pabOTy CTYACHTOB OpPraHM30BaHA B BUJIE OCBOCHHS TEOPETUUYECKOTO
Marepuaia U BBIMOJHEHUS 3a/1a4 U YIPAKHEHUH 10 MaTepuany, U3JI0)KEHHOMY B JICKIUAX. 3aaHus s
CaMOCTOSITENILHOM paboThl (POPMYITHPYIOTCS HA JEKIUAX.

Texymmii KoHTpOJb. MaTepuan Kypca pa3ouT Ha Temaruueckue 010ku. OcBoeHue MaTepuaia Kaxaoro
0J10Ka TOJpa3yMeBaeT pelIeHre TUIMYHBIX 33734 U pa30op JAoMamHuX padboT (KOHTPOJIb CaMOCTOSTEINb-
HOM paboThl cTyAeHTOB). OcCyliecTBIseTCS BBHIOOPOYHBIN KOHTPOIb BBINOJHEHUS AOMaIIHUX pador. B
KOHIIE Ka)10T0 0JI0Ka MPOBOAMTCS KOHTPOJIbHAS paboTa.

HpOME)KyTO'-IHLIﬁ KOHTPOJIb. ﬂJ’IH KOHTPOJIA YCBOCHHA OUCHHUIIJIMHBL y‘le6H]':>IM IJIaHOM IIPEAYCMOTPCH
aK3aMeH. Ha sk3aMeHe MPOBEPACTCA YPOBCHb YCBOCHHA TCOPECTUUCCKOIO MaTcpUaia. Ha »sx3amene yau-
TBIBAIOTCA PE3YJIbTAThI BLIITOJIHCHUSA KOHTPOJIbHBIX pa60T.

Texkymumii ¥ MpoMeXyTOUHBIH KOHTPOJIb OCYILECTBIISETCS Ha OCHOBE OaJlJIbHO-PEUTHMHIOBOW CHCTEMBI,
MIPUHATON B 00pa30BaTeIbHON ITpOrpaMMe.

Tunuunvie memot 3a0aum1, npedzmzaeMbtx 6 KOHmMPpOJ/tbHblX paﬁomax U Ha 3aueme

1. BeKTopbl M MaTpUIBI (IaTh ONMpPEENEHHs OCHOBHBIX BEKTOPHBIX HOPM (PABHOMEPHOM, OKTadIpH-
YECKOM, EBKIIMI0BOM) ¥ MOIYMHEHHBIM UM MATPUYHBIM HOpMaM). ONpeNeInTh KOHCTAHTHI DKBH-
BAJIEHTHOCTH BEKTOPHBIX HOPM (PaBHOMEPHOM, OKTa’IpMYECKOM, eBKINI0BON) JlokasaTh, uTo
CaMOCONPSKEHHAS, MOJOKUTENBHO OINpPEIeIeHHas (OTHOCUTENBLHO €BKINA0BA CKAISPHOTO MPO-

— n \/ A
usBenenus (X, y) = Zi:lxi -Y;) Marpuua A NOpoXIaeT B BEKTOPHOM HPOCTPAHCTBE «IHEpre-
THYecKoe» ckasipHoe mpomssenenne (X, Y)a =(AX, Y). Jlokasars, 4TO 3a/@HHOE CKAISAPHOE
npoussenenre (X, Y), B BEKTOPHOM MPOCTPAHCTBE COBIAMAET C «DHEPreTUYECKUMY CKAISPHBIM
npoussesierneM (X, Y)a = (AX, Y), e oneMenTsl a; j caMOCONPSKEHHOH, MONOKUTENBHO OI1-

peIeIeHHOM (OTHOCHTEIBHO E€BKIIMI0BA CKAISIPHOTO MPOU3BEICHHUS) MATPUIBl A ONpeaessIFoTCs
no dopmyrne 8 = (e, e j)*- Joka3zats HepaBeHcTBO Kommu (Komm-ByHSIKOBCKOT0): Is TFOOBIX

BEKTOPOB X, Y chpaBeiinBo HepaBeHCTBO | (X, YY), | < \/(X, X) ~\/(y, Y). . BerumcauTs uncio

00yCIIOBJIEHHOCTH 33/IaHHON MaTpHUIbl OTHOCUTEILHO HOPMbI, TOJYMHEHHON BEKTOPHOU (paBHO-
MEPHOM, OKTa3ApUUECKOil) HOpMe.



2. Jloka3aTb TeopeMy O Pa3j0KEHUHU MATPHIbI B TPOW3BEIACHUE HIDKHEH W BEPXHEHW TPEYroJbHON
Matpul. [IpoBepuTh nOCTaTOUHBIE YCIOBUSA €€ NMPUMEHUMOCTH JUIsl KOHKpPETHbIX Matpull. Ilo-
CTPOUTDH PA3JIOKEHUE KOHKPETHOM MATPULBI B MPOU3BEACHUE HUKHEH TPEYroJbHOW MaTpHIbI U
BEPXHEU TPEYTrOJIbHON MaTPULIbI C €MIUHUYHOMN AMAaroHajab0. BeruucauTh ynciaa 00ycaoBIEHHOCTH
MCXOJTHOW MaTpHUIbl U MaTpull ee (pakTOpU3aluu, CPABHUTh MX U CAETIaTh BBIBOJBI O TOYHOCTHU
pelIeHHs] CUCTEMBI JIMHEHHBIX anreOpandeckux ypaBHEHHH MO CXEME €IWHCTBEHHOTO JENCHUS.
[TocTpouTh paznokeHUEe KOHKPETHOM MaTPUIIbI B MPOM3BEICHUE HUKHEW TPEYroJIbHOM U BEPXHEH
TPEYroJbHOW MAaTPHIl C OJUHAKOBBIMH AMATOHAIAMHU. BBIUMCINTE yuciia 00yCIOBIEHHOCTH HC-
XOJHOM MaTpHULIBI U MaTpHUll ee (PaKTOpU3allUU, CPABHUTH UX U ClIeNaTh BBIBOJIBI O TOYHOCTH pe-
IICHHS CUCTEMBI JIMHEWHBIX alredpandeckux ypaBHEHHI MO0 METOy KBapaTHOrO KOpHs. Pemuts
KOHKPETHBIE CUCTEMBI IMHEWHBIX aIreOpandeckKuX ypaBHEHUH MO CXeMe €AMHCTBEHHOTO JICTICHUS
u Meroay kBazapaTHoro kopHs. ChopmynupoBath mMeto (hopMysbl) MATPUUHON MPOTOHKH IS
CHCTEMBbI JIMHEHHBIX aNreOpandecKuX ypaBHEHHH ¢ TpeXAuaroHaJbHOW marpuueld. Pemmts KoH-
KpPETHYIO CUCTEMY METOJIOM MPOTOHKH (CXeMa eIUHCTBEHHOro jaeneHus ). OneHKa perieHus cruc-
TEMBI JINHEHHBIX aJdreOpandecKuX YpaBHEHHH C TPEXIMaroHaJIbHONW MaTPHUIIEH CO CTPOTUM JHAaro-
HaJIbHBIM IIPE0OIaJaHNEM IO CTPOKAM.

3. Jartp ompeneneHne >JIEMEHTApHOW MaTpuIbl BpameHus. [1ocTpoUTh 3IeMEHTApHYI0 MaTpHUILy
Bpamenns Q; j Takyio, 4TO dIEMEHT b;. j Marpuusl B=Q; ;A pasen nymo. Ouennts 00bem

apupmeTnueckux neicteuil moctpoenuss QR pasnoxenns matpurpl A mopsiika N ¢ TOMOMUIBIO

ANIEMEHTapHBIX MAaTPHUI] BpalleHus. Jlate ompeaeneHne dIeMeHTapHOH MaTpullbl oTpaxeHus. [1o-

CTPOMTh JJIEMEHTApHYI0 MaTpully otpaxeHus Hj Takyo, 4r0 dnemeHTEI b;. i I=j+1, ..., n,
marpuusl B =H;A pasubl nymo. Ouenuts 00bem apudmernaeckux Aeiictuit mocrpoenns HR
paznoxeHuss MaTpHLbl A TOpsiKka N ¢ MOMOIIBIO AJIEMEHTAPHBIX MATPHUIL OTPAKCHHUS.

4. JlaTh ONpEACIICHHS: CTAMOHAPHOTO MTEPAIIMOHHOTO METOMA Ul PEIICHUS CHCTEMBbI JIMHEHHBIX
anreOpand4ecKux ypaBHEHWH, mpubmkenus Ha K -oii urepanuu, ommbku (npubmmkenns) Ha K -
Olf WTepanuu, HEBA3KM CHCTEMBI Ha K -0l mTepamum, Marpuibl mara (Mepexojaa) s OMIMOKH,
MaTpuIbl ara (epexoa) sk HeBS3KH, CXOIMMOCTH HUTEPAIlMOHHOTO MeToza. [IpoBepuTh 10c-
TaTOYHBIC YCIOBHUSI CXOAMMOCTHU VISl 33JJaHHOTO UTEPAlMOHHOTO MeTofa. [[pHMEeHHUTh TeopeMy O
HEOOXOMMOM H JOCTATOYHOM YCJIOBHH CTAIIHOHAPHOTO MTEPAIIMOHHOTO METOMA JUIS 3aJaHHOTO
KOHKPETHOT0 METO/Ia U CHCTEMbI ypaBHeHH. MccienoBaTh MPUMEHHMOCTh UTEPALIHOHHBIX METO-
noB SIxkobu u 3eiimens s 3alaHHON CUCTeMbl ypaBHeHUH. Ornpeaenuts (Wau OIEHUTH) I 3a-
JaHHOW CHCTEMBl YPaBHECHHI MHTEPBAJ 3HAUCHHI MapamMeTpa MeTo/ia MPOCTON UTePaLliHt, TIPH KO-
TOPBIX METOJ CXOIUTCSI. BEIYHUCIIUTE ONTHMAIBHBIN TTAPAMETP METO/Ia ITPOCTON MTEPAIIUH IS 3a-
JaHHOM CHCTeMbl ypaBHEHHUil. BBIYUCIUTD ONTHMANbHBINA MapaMeTp METOa HEMOIHOH perakca-
MM JJTA 38JJaHHOW CHCTEMbI YPaBHEHHIA.

5. Jlns 3agaHHOM BELIECTBEHHOM, CHMMETPUYHOM, MOJOKUTEIBHO ONpe/eieHHoi MaTpuibl A pac-
CMOTpETh yHKIHOHAT d(z) =(Az, z). Jlist UTEPAI[MOHHOTO MeTo/1a

k+l _ Uk K y
XTH=X" =1 - (AX" —b) onpenenuts: BekTop ommOku Ha K -0if MTeparmm, MaTpuubl wara
. Kily k k
(mepexopa) uist omMOKH; mapamerp Ty Takoi, uto P(z° ) =inf d(z" —t-Az"). [lns 3anas-
T

HOM BENIECTBEHHOM, MOJOKUTEIBHO ONMpeaeeHHON Matpuibl A  paccMOTpeTh (HYHKIIMOHAT
k+1 k k

®(z) = (Az, Az). [Tns ureparuonsoro Meroga X~ =X —Tp - (AX" —b) onpenenuts: BekTOp

HEBSI3KH CHCTeMBI Ha K -0if uTepary, MaTpHIbl 1ara (fepexosa) A HEBSI3KH; mapaMeTp T Ta-

KOH, 4TO (D(Zk+1) =inf (I)(Zk —T-AZk), 2 =xX —x. Jloxasars, uto mapameTp T, B JIeiCTBH-
T

TENLHOCTH BBIOUPAETCS U3 YCIOBHSA || rk+ |, =inf || K —t. Ark o, K =AxK—b. I pete-
T

aus  cucreMbl AX =D, det A#0, wuccnenoBars CXOAMMOCTH HTEPAMOHHOIO  METOIA



Xk+1=Xk—rk-AT-(AXk—b): ) mpu 1=t VK, 2) nmpm 1, Takom, uro
k+1 : T k
X = x|, =infl[(E-v-AA)- (=X,

. T
Jlns pemenus 3agannoi cuctembl AX =b, A=A" >0, uccnenosars CXOIMMOCTb ABYXIIATOBO-

0 WTEPAllMOHHOTO METO/a XK K o (AXK =b) mpu Ty, =1, V K. Chopmymupo-
P k+1 p k+2 k PMYJIHUD

BATh 3TOT METOJI KaK OJJHOIIATOBBIN CTAIIMOHAPHBINA HTEPALIMOHHBIA METO C ABYMs TAPAMETPAMH

Y4 | Yo: yk+1 = yk —[y;-E+7y,-Al-(A yk —Db) . Beimucars MaTpuisl nepexona A OMUOKH
(2keD) 2k 2K

stux meromos: X2 —x = S.(A)- (X2k —X) u yk+1 —x =8 (A)- (yk —X). IIposeputs,

yro S (A)=E-y;-A-v, A% = S;(A)=(E—-15-A)-(E—14-A), 10 ectb mapamerpsl Ty

U T, PaBHBI OOPATHBIM 3HAUCHHAM KOpPHEH IOIMHOMA s AM)=E—-vy;-A—7, A2, Haiiti Ti0-
aiont ST () 1S ) (A0, W1 = MY O 0 A, - B

JIUTH €T0 KOPHH, ONPENETHTh HapamMeTpsl T = (T;, Tp) U OLECHUTH P (ST* (A)) . Chopmymupo-

k+1

BaTh M -marossrii merox X< = xK — T -(AXk —b) mpu 1.y, =7V K Kak oxHOmarossrii

CTallMOHAPHBIN UTEPALUOHHBIN METOJ1 c m napamMeTpamu Y1r - Ym -

yRH = K —[y;-E+7y,-A+.+vy A" 1. (A y* —b). Brimucars matpuus: nepexona ans

Xm(k+1) X2m X2m

OIMOKN 3TUX METOJIOB: x Mk _y — S.(A)- (ka —X) wu yk+l —x =5 (A)- (yk —X).

*
CdopmynupoBaTh 3a/1a4y O MOMCKE MOJMHOMA st )(k) , HaMEHee YKIIOHSIOLIErOCs OT HyJIs Ha
uatepBane  [Agin (A), Apax (A)], nsnoxuts cxemy peurenus oroii 3anaqn. I'padudeckn mpon-
JIOCTPUPOBATh YEOBINIEBCKUN aJNbTEPHAHC — HEOOXOAMMOE M JOCTATOYHOE YCIOBHME DEIIEHHS

5To# 3amaun. OueHuTs || S A)ll, = P (ST* (A)). Joxka3zars, uto || S A)la=Il S Al 5.
Ioctpouts mpumep, korma ||[E—1y -All, >1. H310%HTh CXeMy NOCTPOSHHS TPEXWIEHHBIX
(opMyI peanuzauy M -aroBoro MeTosa Puuapicona ¢ 4eGbIeBCKMMU TapaMeTPaMH.

o T
Jlns pemenns 3anannoit cuctemsl AX =b, A=A" >0, uccnenosars CX0IMMOCTb ABYXIIATOBO-

ro wnrepamionsoro merona X< =xK — Tt (AXK —b) = X+(E-1t g A)ZK, 24 = xR —x,

KOTJIa MapameTpsl Touyy H Ty(ksq) BHIYHCILIOTCS W3 YCIOBUSA MHHMMH3AIMH (yHKIHMOHANA

(3HEpreTUYeCcKOoi HOPMBI ONIHOKH) nocne IBYX UTepaluit
2(k+l)y _ 2K 1\ 2

et Ta(ke (z )=l (E—7oks2) *A) - (E—Tou42-A)-Z27" || mpu 3amamnoMm BekTope

2%k, Hoctpoute (OpMyIbI BBIYHCICHHS MApaMeTPOB  Tpy,q M Tp(kyp)- Hokasath, d9TO

| z2(k+) | a < P (ST* (A) -l 7%k | o> TaE T = (1], T5) — ONTHMaNbHbIE YeOBIIIEBCKHE TAPa-
MeTpsl  MeToga  Puuappcona.  PaccMoTperh M -INAaroBbli  MTEPALMOHHBIA  METOJ
xMKHD) = x4 (E—7kemA) o (E =T A E - ka+1A)ka , KOrJa ouepeaHbie M mapa-
METPOB Try41s -+ Tm(k+1) BPIYHCISIOTCS M3 YCTOBHA MHHUMU3AIMA U3 YCIOBUS MUHHMH3AIUH
¢dbyHKIIMOHATIA (aHEpreTuvecKon HOPMBI OILLIMOKN) ocJie m uTepanuin
(Zm(k+1)) =l (E—Tmkam *A) s (E—Tar - A) - z2m ”,ZA IpH 33/[aHHOM BEK-

Tmk+1s s Tmk+m
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2k o
Tope Z° . IlocTpOUTh CHCTEMY YPaBHEHHM JJIs BEIYUCIECHHUS OYEPEAHBIX M MapaMeTPOB Tpk.iq

k+1 k
s sty - Bowasats, wro [ 2"V 5 <p (S (A) - N12™ Nl as pe T = (1], Th) -

ONTUMAJIbHBIC YEOBIIIEBCKHE MTapaMeTphl MeTo1a Puyapacona.
JlokazaTp, 4TO

m(k+1) mk _
z = (E=TrmkemA) oo (B = T 2 ANE — T nA) 2 =
Xm(k+l)_X
mk
=1Z _(Ymk,l'gmk,1+ymk,m 'gmk,m)’
XM _x
CHCTEMa BEKTOPOB Qi 1, -y Omkm — J000OH  0asuc JMHEHHONW 0OOJNOYKH BEKTOPOB
Az : AZZzMK - AMzMK [TocTpouTh CHCTEMY YpaBHEHMH ISl BBIYMCICHUS OYEpPEIHBIX M
m Armk Am—lrmk
NapaMeTPOB Yk 15 -+-» Ymk,m HTEPALMOHHOTO METO/IA
m(k+l) _ mk
X =X - (Ymk,l “Omk1 T Ymk,m 'gmk,m) -
Ioctpouts A -oproronanbubiii 6asuc  {Qmk1s -+» Omkm) JTMHEHHOH 000JOYKH BEKTOPOB
Az , AZZzMK - AMzmK [TocTpouTh CHCTEMY YpaBHCHHH Ui BBIYMCICHHUS OYEPEIHBIX M
rm Armk Am—lrmk
napameTpoB  Ypyk1, > Ymk,m UTEPAlMOHHOrO MeTojga B A-opToroHanbHoM —Gasuce

mk+j _ ka+j—1

{gmk,1’ s gmk,m}: X ~Ymk,j " Ymk,j j=1,..,m; k=0,1,.... Jlokazars opro-

TOHAJILHOCTD HEBS3KHU pMKH] = pAyMKH] g — pmk+j-L

~Vmk,j * AOmk j BEKTOpaM
Omk1: =+ Imk,j-1- IIoCTPOHTE TpexuneHHbIe (bopMyIIBI METO/Ia CONPSKEHHBIX TPAIEHTOB.
XapaKkTepUCTUYECKUN IIOJTUHOM

P(L) =det (A—A-E)=p A" +p, A" +...4+por? =
=Pn (7‘_}‘1)'---'(7"—7%)

KBaapaTHOI MaTpuibl A mopsaka N, rae Aq, ..., A, — €ro KOpHU (COOCTBEHHBIE YHCIIA MATPHIBI
A). Tloctpouts GopMyIbl BEMUCICHHS KOIQGHINEHTOB Pg, ..., Py | BBIUUCINTE ONPEASIUTEIH
P(k)=det (A—k-E),k=0,1, .., n, mocrpoiite momurom P(A) mno ero s3HaueHuAM

{P(Xk), Xk =K}—o B ¢opme Jlarpamka: P(L)= Z o) P(Xx), rme

koo (A —X) - 0'(Xy)

o(A) =(A—Xg)-(A—Xq)-...- (A —X,;) . HenpepbIBHasi 3aBUCHMOCTb €ro KOpHeii oT koddduiu-

€HTOB MaTpuilsl A.

JIst 3a1aHHOM CHMMETPUYHOM, MOJOKUTEIBHO OIMpEIEIICHHOW MaTpuibl A BTOPOTrO Mopsika
A AR

BBIMMCIATE P o (A)= giﬁom W BEKTOp X o (A)= Jmm Jlokasars,

4TOo A-XXO;&O (A) =P, 0. (A)-XX0¢O (A). Jlokasath, 4To JUISl MOCIENOBATENLHOCTH BEKTOPOB

koo
{X }k=0 CTCIICHHOI'O MCTOAa HpI/I6J'II/I)KCHHOFO BBIYHCIICHUSI MAKCUMAJIBHOTO COOCTBEHHOTO 3Ha-

YCHUA U COOTBCTCTBYIOIICTO EMY COOCTBEHHOT'O BCKTOpPa CHMMCTpH‘IHOﬁ, TTOJIOKUTCIIBHO OIIPCAC-

Xk

JIEHHOW MAaTpPHIIBL: Xk+1=Ak— CYLIECTBYIOT TIPEHCIBL:  Apgy (A) = lim ||Xk I, w
(R P k>0

-11 -



k

X (A) = lim

- Jlokasats, 4TO MHHHMANLHOE COOCTBEHHOE YHCIIO Amin (A) cummer-
koo || X I

PUYHON, MONOKHUTENLHO — ONpeNeNeHHOM Marpuubl A ompemensercas 1o (opmyie
Amin(A) =p—Aqax (P-E—A), ¥V p=2A 0 (A). Jokasars, 4T0 ML IOCISAOBATEIBHOCTH BEK-

ko0
TOpPOB {X }k=0 CTCIICHHOT'O ME€TOoAa HpI/I6JII/I>KeHHOr0 BBIYHUCIICHUA MUHUMAJIBHOT O CO6CTB€HHOFO
SHA4YCHHA U COOTBCTCTBYIOLICTO EMY CO6CTB€HHOF0 BCKTOpa CI/IMMeTpI/ILIHOI\/JI, ITOJIOKUTCIIbHO OII-

k
X
pejeNeHHO MaTPHIBL: xKH = (p-E-A) W CYLIECTBYIOT Hpe/IeIbL:
X2
Xk
Amin (A) =p— lim || xK l2, Xmin = lim — —— — MHHHMaJIbHOE COGCTBEHHOE YHCIIO H COOT-
k—o k— ” X “ 2

BETCTBYIOIIHI €My COOCTBEHHBIN BEKTOP MAaTpUIbl A .
10. ChopmympoBaTh MeTO UIs BhruncieHus cooctBeHHoro ncia Apn_1(A) <A, (A) =Apax (A).

11. 3aKOH HMHEpPIUH IS CHMMETPHYHONH Matpuibl A = LDL' (D - nuaromampHass MaTpuIA):

6_(A) = KOIMYECTBO OTPUIATENBHBIX JUATOHAIBHBIX 3JEMEHTOB Marpuisl D,
0p(A) = KONMYECTBO HYJEBBIX AMArOHAIBHBIX  3JICMEHTOB Martpumsl D,
6,.(A) = KONMYECTBO TONOKHUTEIbHBIX JHATOHAIBHBIX BJIEMEHTOB MaTpuusl D,

o1 ancia (curnarypa <c_(A), oy(A), o, (A)>) e 3aBucsT ot marpuus! L .
Boluncnuth curHatypy 3amanHoi mMatpuubl A u gokasarth, uto o_(A) (KoamuecTBO OTpHIa-

TEJILHBIX COOCTBEHHBIX YMCEI CHMMETPHYHOM MaTpuIlbl A ) = YKCIly IEpEMEH 3HAKa B MOCIIEN0-
BarenpHocTH {1, detAq, ..., det AL}, rne Ay =[3; j]=(j:1-

12. [lpuBecTH 3aJaHHYI0 CHUMMETPHUYHYIO MAaTpUIy K TPEXJIMaroHaIbHOMY BHAY OPTOTOHAIBHBIM
npeoOpa3oBaHuEM 1M0100Ms (C TOMOIIBIO AIIEMEHTAPHBIX MAaTPHUI] BPAIICHUS).

13. SIxobueBas cuMMeTpUYHAsi MaTpUIla, CBOMCTBA MOCJIEA0BATEILHOCTH €€ TJIaBHBIX MUHOPOB, TE€O-
peMa 0 KOJMYECTBE €€ OTPUIATEIBHBIX COOCTBEHHBIX 3HAUYEHU, IPOCTOTa COOCTBEHHBIX 3HAYE-
Hull. Cxema MeTo/a JieieHus nomoaM (MeToaa OuceKLnit) TpUOINKEHHOTO BEIYUCIEHHS 1-TOTO
COOCTBEHHOTO 3HAUEHUS SKOOWEBOW MAaTPHIIBI, BRIYMCICHHE COOTBETCTBYIOIIETO €My COOCTBEH-
HOT'O BEKTOpA.

14. Meron SIxo6u. IHBapHaHTHOCTH CYMMBI KBQJIPATOB JIEMEHTOB MATPHUIIBI P YMHOKEHUH €€ Ha
oproroHanbHyro Matpuiy: S(A)=S(QA)=S(AQ). 3meHeHne cyMMBbI KBaJpaToOB BHEIUATOHAJb-
HBIX DJIEMEHTOB MATPHIIBI TIPU OPTOTOHAIBHOM MPE0Opa3oBaHUH MOJA00US C MOMOIIBIO dJIEMEH-
TapHBIX MaTpuUll BpaiieHus. PopMyIibl 3JIEMEHTOB MaTpullbl BpamieHus. OLeHKa CXOAMMOCTH K
HYJTIO CyMM KB3JIpaTOB BHEIUATOHAJIBHBIX AJIEMEHTOB MOCIIEIOBATEIHPHOCTH MAaTPHIl METO/Ia Bpa-
meHus. OrieHKa TOYHOCTH MPUOIMKEHUS] COOCTBEHHBIX 3HaueHnH. OlleHKa TOYHOCTH NMPHUOIMKe-
HUSL COOCTBEHHBIX BEKTOPOB (CIydall MPOCTBHIX COOCTBEHHBIX 3HAUEHUH ).

Tunuunvie 60npocwl u IK3aMeHAUUOHHbIE OUIEM bl
BMWJIET Ne 1

1. Teopema o LDU pasnoxxenun MaTpuiibl A nopsijika n:
a) copMyIMpOBATh JOCTATOUHBIE YCIOBUs 17 pasnoxenus A=LDU, rae L u U — tpe-
YTOJIbHBIE MaTPHUIbI C EAMHUYHON JTUAaroHaiabio, D — nuaroHaibHas MaTpuIla;
0) 10Ka3aTh TEOPEMY.

2. CXOauTcs U UTEPAIIMOHHBIN MPOLIECC

-12 -



0 05 0
x*t—-104 0 03|-xK+b=CxX+b

0 02 O

K pemennto cucrembl (E—C)X =b npu xK - x?

a) KaKOT0O THIIa 3TOT UTEPAIIMOHHBIN MPOIIECC;
0) ycJIO0BHE €r0 CXOIUMOCTH;
B) IPUMEHUTE JieMMy [ epIiropuHa Juist IpOBEPKH yCIOBUS CXOIUMOCTH.

BMJIET Ne 2

1. Ywucno 00ycnoBIEHHOCTH MAaTPHULIBL:
a) chopMynHpyiTe onpeereHue MaTPUIHONH HOPMBI, TIOTYUHEHHOHN 3aJaHHON BEKTOPHOU
HOpME,
0) nmaiite onpeeneHre Ynuciia 00yCIOBICHHOCTH HEBBIPOXKICHHON KBaIpaTHON MaTpuiibl A
U JJOKaXXUTE €r0 CBOMCTBA!

condA>1, cond(AB) <condA-condB.

2. OHpG[[GJ'II/ITB KOJMYECTBO IT0JIOKUTEIBLHBIX COOCTBEHHBIX YUCEI MaTpUulbl

1 10
A=1 0 1
011

a) Jaiite onpeneeHne SKoOOMeBO MaTPHILbI,
0) chopmynupyiite CBOCTBa ee COOCTBEHHBIX 3HaUeHMI U Teopemy o UII3, mpumenute Teo-
peMy I pelIeHHs 3a1a4H.

BUWJIET Ne 3

1. Meron uckimroYeHus HeU3BECTHHIX (MeTon ["aycca):
a) YCJIOBHSI TPUMEHUMOCTH,
0) cxema eMHCTBEHHOTO JeTICHUSI.

2. Bwrauciuth cOOCTBEHHBIN BEKTOP JIJIsi COOCTBEHHOTO 3HAYCHUS A =0 saxoGueBoit MaTpULIbI
(e€ ompenenenue, CBOWCTBAa COOCTBEHHBIX 3HAYEHUM U BEKTOPOB)

110
A=1 2 1
011
BIWIET Ne 4

1. Onpenenure KOIMYECTBO OTPHUIATEIIBHBIX COOCTBEHHBIX 3HAYECHUN MaTPHIIBI

1 05 0
A=2 0 2
0 05 1

a) Jaiite onpeaeneHne sKoOMeBoil MaTpHULIbL,
0) chopmynupyiite cBoiCTBa ee COOCTBEHHBIX 3HaUeHU U Teopemy o UII3, mpumenure Teo-
peMy JUIsl peleHHs 3a/1auu.

2. IlpuBecTu K TpexauaroHaJIbHOMY BUIY MaTPUILY

-13-



A:

A oW w
2NN W
AN D

OpPTOTOHAILHBIM MPEOOPa30BaHUEM MO100MST (MCTIONB3YS dJIEMEHTAPHBIC MATPHIIBI BpaIlle-

HUSA)

BMJIET Ne 5

[ToctpoiiTe hopMysbl METOAA MPOTOHKH (CXeMa eTMHCTBEHHOTO JiesieHus MeToaa ["aycca)
niis cuctembl AX =D ¢ TpexauaronanbHoi Matpunei A, chopMyIHpyITE yCIOBHE €TI0
IIPUMEHUMOCTH.

CXOUTCS 1M METOJI HAMCKOPEMIIIETo CIIycKa yist pentenus cucteMbl AX =D ¢ marpuneii

2 10
A=|1 3 1
01 2

a) HaruuTe GopmyInbl MeToa (Kak OHU TOTy4YeHBI?),
0) chopMyUpylTE U MPOBEPHTE JOCTATOYHBIC YCIOBHUS CXOJAUMOCTH.

BIJIET Ne 6

CranyoHapHBIi OJHONIATOBBIM MTEPALIMOHHBIA METOJ IS PelIeHns cucTeMbl AX =D

a) OIpe/CIICHNE: METO/Ia, BEKTOPA OIIMOKHA U MAaTPUIIBI 11ara JJisi OIIMOKH, BEKTOPA HEBSI3KU
Y MaTPHIIBI [Iara Jijisl HEBS3KHU, CXOAMMOCTH METO/Ia;

0) chopMyupyiTe TEOpEMy O HEOOXOUMOM H JIOCTATOYHOM YCJIIOBUU CXOJUMOCTH CTa-
IIUOHAPHOTO UTEPAIMOHHOTO METO/IA U JIOKAKUTE HEOOXOIMMOE YCIIOBHE.

[IpuBecTH K TpeXAMaroHaJIbHOMY BHJLy MaTpUILy

3 3 4
A=3 2 2
4 2 4

OpPTOrOHAJIbHBIM IpeoOpa3oBaHUEM MO100US (MCHOIb3Ys JIEMEHTAapHbIE MAaTPUIIBI Bpalle-
HUSA)

BUJIET Ne 7

Merton HpOCTOfI HUTepannun (OI[HOIJ_IaFOBHﬁ METOA PI/ILIapI[COHa) AJI pECIICHUS CUCTCMbI

Ax=bcA=A">0:

a) (opMyIHPOBKA METO/1,

0) 10CTaTOYHOE YCIIOBUE HA TapaMeTp T CXOJIUMOCTH METO/1a,
B) BBIOOp ONTUMAJIBHOTO MapaMeTpa C JOKa3aTelIbCTBOM.

[Toctpouts LU — paznoxeHne MmaTpuIbl
-1
A=

w N e
~N b
N~ O
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BMJIET Ne 8

DopMyIHPOBKA U JOCTATOYHBIEC YCIOBUS CXOAMMOCTH MeToAa SIKoOU [T perieHus: CUCTEMBI

nuHelnbx ypapuenuii AX =b (AX=[D+(A—-D)]-x=b, D=diag A).

IMoctpouts LU — pasnokenne MaTpuiibl

310
A=|1 3 1

01 3
BIJIET Ne 9

TeopeMa 0 JOCTATOYHOM YCJIOBHUH CXOAWUMOCTHU UTCPATHUOHHOTI'O MCTO1a

B(Xk+l — Xk) =—T- (AXk —D) ¢ cummerpuuHBIME T10J10KUTETBEHO-OTIPEIETIEHHBIMU MAT-

punamu A u B:
a) onpeJeeHUe TOJIOKUTEILHO-0MPEAETIEHHBIX MAaTPHUII, KAKyI0 HOPMY HMOPO’KIAeT MaTPHIIa
A,

0) chopmynupyiite Teopemy 00 yObIBAaHUH (PYHKIIOHATA OIIUOKH,

B) JIOK&XKUTE, 4TO || zk+ Il a<ll zX | o,ecmn B>05-t-A

PemmTh METOIOM IPOTOHKU CUCTEMY (CXeMa eIMHCTBEHHOTO AeneHus meroaa ["aycca s
CUCTEMBI C TPEXIUaroHaIbHON MaTpuUIIei)

2 1 0] (%) (3
12 1]|x,|=|4
01 2|lxy) |3
BMJIET Ne 10

Chopmynupyitte meton 3eitaens (MOJHON peslakcaliuu) i PEIICHUs] CUCTEM C CHMMETPH Y-
HBIMH, TTOJIOKUTEIHHO OMpeAeIEeHHBIMA MAaTPUIIAMHU.

I/ICCHGHYIZTG Ha MOJIOKUTCIIbHYIO OIIPCACIICHHOCThL MaTpULly

111
A=|1 5 3
1 3 11

a) chopMynHpyHTe yCIOBUS MOJOKUTEIBHON ONPEIEICHHOCTH CUMMETPUYHON MaTpPULIbI,
0) chopmynupyiite kputepuid CUIbBECTpa MOIOKUTEIHLHOCTH COOCTBEHHBIX 3HAUCHUN
CUMMETPUYHOM MATPHIIBI.

BMJIET Ne 11

1. MeToa UCKIIF0UEeHHS HEU3BECTHBIX IS pelICHUs CUCTEMBI AX = b C BLI60p0M T'J1aBHOTO

AJIEMEHTA TI0 CTOJOITY.

2. HaiiTi onTUMaNTbHBINA TApaMETP UTEPAITMOHHOTO METO/IA

2 1
xK = xk _r.(AxK —b), A=
1 2
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BUJIET Ne 12

1. Merox HaMCKOPENIIEro CIIycKa yist penienus cucteMbl AX =D ¢ cummerpuunoii monoxu-
TEJIbHO-OTPEICTICHHOW MaTPUIIEH:
a) oTpeieNIeHUe MOJI0KUTEIbHO-0NPEACTICHHON MaTPHUIIbl, KAKYI0 HOPMY OPOXKAAET MaTpH-
ua A,
0) moctpoiite (HopMyIIbl METOA,
B) chopmynupyiTe Teopemy 00 yObIBaHUHN (DYHKIIMOHAJIA OIIUOKKM U PUMEHHUTE €€ JJIS J10-
Ka3aTeIbCTBA CXOJIUMOCTH.

2. Cxomurcs 4 K penennio cucteMbl AX =D nrepannoHHbIi MeTON

2 1
1 2

(chopmynupyiiTe U IPUMEHHUTE TEOPEMY O HEOOXOIUMOM JIOCTATOYHOM YCIOBHH CXOUMO-
CTH CTAllMOHAPHOT'0 UTEPALIMOHHOTO METO/1a)

xK = xK _0.5-(AxK —b), A=

BUJIET Ne 13

1. MeToa MUHUMAIILHBIX HEBA30K IS pemenus cucreMbl AX =0 ¢ A>0:
a) OTpeJIeIICHNE TIOJIOKUTEIBHO-OMPEACIICHHOW MATPHIIBI, KAK YCTAHOBUTH ITOJIOKHUTEIHHYIO
OIPEICIICHHOCTh HECUMMETPHUYHOW MaTPHIIbI?
0) moctpoiite (HopMyIIBI METOIA,
B) chopMmynupyiiTe Teopemy o0 yObiBaHHH (DYHKIIMOHANIA OMIMOKU ¥ IPUMEHHUTE ee AJIs J0-
Ka3aTeIbCTBA CXOJIUMOCTH.

2. Pemmts MerosoM "aycca ¢ BBIOOPOM INIaBHOTO 3JIEMEHTA 110 CTOJIOIy CHCTEMY

11 1|(x 3
2 1 2|-/%,|=|5
4 0 1] (X3 )

BUJIET Ne 14

1. Uccnenyiite CXOMMMOCTh OJHOIIATOBOrO MeToaa Pruuapacona XK = xK 1. (AXk -Db)

pemenmio cuctemst AX=b ¢ A"=A>0;:

a) copMynupyiiTe HEOOXOAUMOE U JOCTATOYHOE YCIOBHE CXOAMMOCTH CTallMOHAPHOTO UTepa-
[IMOHHOTO METO/Ia,

0) mpu KaKkuX 3HAUEHUSIX MMapamMeTpa T OHO BBIMOIHIETCS?

B) OIIPpCACIINTC OITHUMAaJIbHBIH napaMeTp T = T,y Y1 BBIYHUCIUTE IIOCTOIHHYIO P HEPAaBEHCTBA

K+l K
12 o< po-11Z° 1l ,-

2. TlpuMeHUM M CTENEHHOW METO]] MPUOIMKEHHOTO BRIYUCICHUS MAKCHMAaIbHOTO COOCTBEHHOTO
3HA4YECHUS MaTPULIbI

w

1
A=|1 2
1

=
N B O
D
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BUJIET Ne 15
1. TloctpoiiTe u uccnenyite CXOAMMOCTb METOJAa HAUCKOPEHILIEro CIrycKa
xKH = xK — Ty -(AXk —Db) k pemenuio cucremsr AX=b ¢ A" =A>0:
a) YTO HY)KHO MMHUMU3UPOBATh JAJIs ONPE/EICHUs TapaMeTpa T ?

0) BeIBeAUTE (POPMYITy BEIYHUCIIEHUS NTapaMeTpa T,

B) KaK OIIEHKa || zk+ Il 2< po-l K || » cxommmoctr oaHomarosoro Merosa Pruapucona

Xk+1 _ Xk

” Zk+1

k
—Tor - (AX" —D) npumensiercs 1uist nokasaresnb-cTBa OLECHKH

| A< po-ll zX || o cXomumoOCTH METOa HAMCKOPEHIIETO CITyCKa.

2. IlpuBecTu OpTOrOHAIBHBIM NMPEOOPA30BAHUEM NOJOOMS K TPEXAMArOHAIBHOMY BTy MaTpPHUILY

3 3 4

A=|3 2 2

4 2 4
BUJIET Ne 16

1. OmnpepeneHne 1 KPUTEPHH [OTOKUTEIEHON OIPEACICHHOCTH CHMMETPUYHOI MaTPHLIBL:
a) J0Ka3aTh HEPaBEHCTBO Apmin (A)-E<A <A« (A)-E,

6) chopmynupoBath u nokaszars kpurepuii Cribsectpa: ecin V det A >0, 1o A>0.

2. IlpuMeHUM 1M METOJI HAUCKOPEHIIIETro CITyCcKa JUIsl peIleH s CUCTEMBI (CPOPMYIUPYHTE METOT
U YCJIOBHE €r0 CXOJUMOCTH)

1 -1 0|(x4 3

-1 11| x, |=|4

0 X3 3
BUJIET Ne 17

1. Cdopmynupyiite metos Skobu (BpaiieHuit) s MpUOIMKEHHOTO BHIYUCICHHS COOCTBEH-
HBIX 3HAYEHUN CaMOCOIPS)KEHHON MaTPUIIBI.

2. Ilpu KakuX T CXOJIUTHCS UTEPAILIMOHHBIN MPOLIECC

2 1
xK = xk . (Axk -b) | A=
11
BMJIET Ne 18
1. Coopmymupyiite 1 TOKaKHUTE CXOIUMOCTH CTENEHHOTO METOa IPHOIMKEHHOTO BBIYUCIICHHS

MaKCHMaJbHOTO COOCTBEHHOTO 3HAYEHHS CAMOCOIIPSHKEHHOH MOJIOKUTENbHO-0IMPeIeTICHHON
MATPHIIBI.

2. CXOIUThCS JTU METOJ] MUHHUMAJIBHBIX HEBSI30K JJIS PEeIICHUS CHCTeMbI AX = b (chopmymupyiiTe
METOJ U YCJIIOBHE €r0 CXOJUMOCTH),
3 2
A=
2 2
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BUJIET Ne 19

1. CdopmymupyiiTe H JOKaKUTE CXOAUMOCTL MeToa SIKOOH Juis perenus cucreMsl AX =D ¢
MaTpuIen

A=

o K ol
S =
g1 = O

k+1

<q-l z |, cxomumoctu metoza.

Bblunciute MOCTOSHHYIO B olieHkKe || 27 || . <

2. OmpenenuTs KOJIMYECTBO MOJIOKUTEIBHBIX COOCTBEHHBIX YMCEN MaTpUILIbI (chopmymnupyiite
U ipuMeHuTe TeopeMy o UII3 MeToaa neneHus momnoyam)

51 0
A=|1 0 1
01 5
BUJIET Ne 20
1. Meroa MUHUMAaIBEHBIX HEBI30K XkJrl = Xk — Ty (AXk —Db) nna pemenuns cucremsl

Ax=Db ¢ A>0:

a) ONpeJEJICHNE TI0JI0KUTENbHO-ONPEACIEHHBIX MATPUL] (KaK YCTAHOBUTD IOJIOKUTEIBHYIO
OIpeJIeIEHHOCTh HECUMMETPUYHON MaTpHLbI?),

0) BbIBeiUTE (POPMYITy BEIYUCICHUS NTapaMeTpa Ty (YTO Hy’KHO MHHUMU3UPOBATH?),

B) chopmynupyiite Teopemy 06 yObiBaHUN (PyHKIIMOHAJIA OIIMOKH U IPUMEHHTE €€ IS J10-
Ka3aTelbCTBA CXOUMOCTH METO/IA.

2. Pemmrts cucremy merosnom ["aycca

2 1 0] (%) (3
12 1]|x,|=|4
01 2|lxy) |3
BMJIET Ne 21

1. Tloctpoiite opMysbl METOAA MOTHOM pelakcaluy I PelIeHUs CUCTEM JINHEHHBIX ypaB-
HEHHUU C CHMMETPUYHOM ITOJIOKUATEIBbHO-ONPEAEICHHOW MAaTPULIEH.

2. TlpuMeHUM M CTENEHHON METO]] MPUOIMKEHHOTO BBIYHCICHUS MAaKCUMAJILHOTO COOCTBEH-
HOI'O 3HAYE€HUS MaTPULIbI

15 1
A= 1
1 15
BIWJIET Ne 22

1. Uznoxure CXEMY IMMOCTPOCHUA METOJa ACTICHUSA ITOIT0JIaM l'IpI/I6.]'II/I)KeHHOFO BBIYHCIICHUA
COOCTBEHHBIX 3HAUCHUM CHMMGTpPI‘IHOfI MaTpulbl.

2. Pemmrts cucremy meronom ["aycca (mporoskoi)

-18-



2 -1 0] (x4 1
0 -1 2|(X3 1

BMJIET Ne 23
1. Cxema eIMHCTBEHHOTI'O JEJIEHUS UCKJIIOUEHUSI HEU3BECTHBIX JJISl PELLIEHUS] CUCTEMBI

Ax=D.

2. OnpenenuTh KOJMYECTBO IIAr0B METO/1A JAEICHHUS omoiaM (OMCEKIIHiA) ISk BHIYUCIICHHUS

Amax (A) ¢ ToUHOCTBIO € = 1073,

2 10
A=|1 2 1
01 2
BUJIET Ne 24

1. Pemenue cucreMbl TUHEHHBIX YpaBHEHMI MeTo10M BpamieHuit (QR - paznoxenue Matpu-
IIBI).

2. Haiiti onTUManBHBINA TApaMeTp MeTo1a pocToi nrepanuu (Pudapacona)

3
xKtoxk . (axk-p), A=|1
0

B oW
w = O

BUJIET Ne 25
Teopema 0 HEOOXOTUMOM M JOCTATOYHOM YCJIOBHU CXOJUMOCTH CTAI[MIOHAPHOTO HUTepalu-

OHHOI'O METOA.

CxonuTcs 11 UTEpallMOHHbIN Mpoliece (MPUMEHNUTE TEOPEMY O HEOOXOIUMOM U JJOCTAaTOU-
HOM YCJIOBHUHU CXOJIMMOCTH CTAIl[MOHAPHOTO UTEPALIMIOHHOI'0 METO/1a U JieMMy [ epiiropuna)

0 05 0

x*1—-1025 0 025[xK+f 2
0 05 0
BUJIET Ne 26

Meton Sko6u 17151 peleHusi CUCTEMbl YpaBHEHUH, TOCTATOYHOE YCIOBHE CXOAUMOCTH (JIeM-
Mma ["epiiropuna).

OnpenenuTb KOINYECTBO MOJIOKUTENBHBIX COOCTBEHHBIX YHCEN MAaTPHIIbI (chopMyIupyiiTe
u npuMmenute Teopemy o YII3 sskobueBoit MaTpuUIIbl)

-19-



1 10
A=1 0 1
011
BUJIET Ne 27

Merton ["aycca ¢ BBIOOpPOM IITaBHOTO 3JIEMEHTA MO CTOJOITY.

OnpenenuTh KOJTMYECTBO OTPUIIATEIHHBIX COOCTBEHHBIX 3HAUCHUH SIKOOMEBON MATPHUIIBI
(chopmynupyiiTe onpeiesieHue, CBOMCTBA SKOOMEBON MaTpHIlLl 1 Teopemy o UII3)

110
A=1 11
011
BUJIET Ne 28

Merox mpoctoii ureparmu (Pruuapacona) st pemens cucremsl Ax=b (A = A" >0):
(GopMyIIBI U BEIOOP ONMTHMATIBEHOTO TapaMeTpa.

O1neHUTh IpaHuIbl CIIEKTpa (MHOXKECTBA COOCTBEHHBIX 3HAUEHUI) MaTpULIbI (CPOPMYIUPYH-
T€ OIpe/ie/IeHUE U CBOMCTBA sIKOOMEBON MaTpuIlbl, JeMMY | epiiropuHa)

1 05 0
A=2 0 2
0 051
BUJIET Ne 29

HOCTpOI/ITB H 10Ka3aTb CXOAUMOCTb MECTOAa MOJIHOM peiiakcanu AJjid CUCTEM C CUMMETPUY-
HBIMU, ITOJIOXKUTCIIbHO-OIIPCACIICHHBIMA MaTprULIaMU.

Onpenenutb KOJIMYECTBO OTPULIATENBHBIX COOCTBEHHBIX YHCET MaTPUIIbl (CHOPMYIUPYHTE U
npumMenute Teopemy o UII3 sskoOueBoit MaTpHIIbI)

310
A=|1 0 1
01 2
BUJIET Ne 30

MeTO}I MHWHHUMAJIbHBIX HEBA30K, CXOAUMOCTD JJISI CUCTEM C IMOJIOKHUTCIBHO ONIPECACICHHBIMU
MaTpulamu.

HpI/IBCCTI/I K TpeXauaroHaJilbHOMY BUAY OPTOTrOHAJIbHBIM Hp606pa3OBaHI/ICM HO,Z[O6I/I$I Mart-
puny



7. Y4yeOHO-MeTOANYECKOE U MH(OPMALMOHHOE o0ecneyeHue TUCHUILINHBI

() ocnosnan numepamypa

1. baxsanos H.C. Yucnennsie metosl. - M.: Hayka, 1975.
2. Konosanor A.H. BBenenue B BBIYMCIHMTEIBbHBIC METOIBI JIMHEHHON anredpbl.- HoBocubupck: BO
"Hayka", Cubupckas u3garensckas ¢pupma, 1993.

3. ®aanees JI.K., ®agneera B.H. Berunciaurenpabie MeTOABI TUHEHHOM anreOpsl. - M.: JI.: ®dusmar-
ru3, 1963.

(6) oononnumenvnas numepamypa

1. BoeBoaun B.B. BeruucnurensHHBIE OCHOBBI THHEHHON anreOpsl. - M.: Hayka, 1977.
2. T'onynoB C.K. Pemenue cucreM nuHEHHBIX ypaBHeHHH. - HoBocuOupck: Hayka, Cub. ota-aue,

1980.
3. Camapckuit A.A., I'ynun A.B. Uucnennsie MeToasl. - M.: Hayka, 1989.

(6) npoepammmnoe obecneuenue u Humepnem-pecypcot

1. http://www.nsu.ru/mmf/

8. MaTtepunajibHO-TeXHHYECKOE o0ecnedeHne JUCHUILIMHBI « BhIYHCIaNTEeIbHBIE METOAbI JTH-
HeiHOM aJredpbI»

HOCTYH K KOMIIBOTEPY CO CTaHAAPTHBIM ITPOTrPpaMMHBIM obecrneyeHreM JJI1 MaTEMAaTHYCCKUX paCUYCTOB.

Penensent (b1)

[Mporpamma o100peHa Ha 3acelaHuN

(Haumenoeanue ynonnomouennoco opeana eyza (YMK, HMC, Yuenviii cosem)

oT roja.
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