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1. MecTo aucuunjuHbl B cTpykType OIl

Hucuunnuna «JIuHeiHas anreOpa» BXOIUT B 00s3aTelIbHYI0 YacTh Y4eOHOro IUiaHa IO
nporpamme OakanaBpuara 1o HanpasieHHIO moarotoBku 44.03.05 Ilenarornuyeckoe oOpasoBanue (C
ABYMSI IPO(GHIISIMU [TOTOTOBKH).

TpeboBaHusi K BXOJHBIM 3HAaHUSAM, YMEHHMSIM U KOMIIETEHLHUSAM CTyJEeHTa (HOpPMHUPYIOTCS Ha
OCHOBE MPOrpaMMbl cpeaHero (MOJTHOro) o0Iero 0Opa3oBaHus 0 MaTeMaTHKe.

JucuumnbHa «JIuHelHas anreOpa» sBIsSeTCS NPEALISCTBYIOIIEH INPAKTUYECKH MJIs BCEX
MaTeMaTH4eCKUX JUCUUIUIMH. [IproOpeTeHHble B pe3ynbTaTe U3y4eHus JUCLHUIUIMHBI 3HAHUS, YMEHUS
Y HaBBIKA HCIOJB3YIOTCS MPAKTUYECKH BO BceX 0€3 MCKITIOYCHUS MAaTeMaTHUECKUX JUCIHILIHHAX,
MOJIYJISIX WM TpaKTUKax, Hampumep, Takux kak «Teopus umcen», «OCHOBHBIE anreOpamdecKkue
CTPYKTYpBI», «Anire0pa MHOTOYJICHOBY» H JIp.

OTMeTuM, 94TO METO/IbI IMHEHHOH anreOphl HAXOIAT IHUpOYalIee MPUMEHEHHE TPAKTUIECKU BO
BCEX €CTECTBEHHBIX HAayKaX, a TAK)KE B PA3JIMYHBIX 00JIACTSIX TEXHUKH, B COIMATBLHO-DKOHOMUYECKUX
HCCIeIOBaHUsAX U JIp. BoT moyemy Kypc JIMHEWHOU anreOphl 3aHUMAET BaXKHOE MECTO B MPEAMETHOU
MOJTOTOBKE 10 OCHOBHOM 0Opa3oBaTeNbHOW Mporpamme HampasieHuss noarotoBku 44.03.05
[Tenarorudeckoe oopazoBaHue (C IByMs MPOQUIIMH TOTOTOBKH)

2. Ilnanupyemble pe3yJbTaThl 00y4eHHsI 110 TUCHUILINHE

KoMnerennus NHaukaTopsbl 10CTHKEHUS
OIIK-8. CriocobeH| 3HaTh: 00BEKT, IIPEIMET, OCHOBHBIE KaTeropuy, MPUHIIUIIBI,
OCYILICCTBILITH 3aKOHOMEPHOCTH, CTPYKTYPY II€IaroruuyecKOi HayKH; CyIHOCTb, CTPYKTYPY,
Ieaarorn4eCcKyro JUHAMUKY LIEJTOCTHOIO IEAAaroru4ecKoro mpoecca, COCTOSIHUE U TEHACHIINU
ACATCIIBHOCTD Ha| pa3BUTHS  OTEYECTBEHHBIX U  MEXAYHAPOIHBIX IMEJArOTUYECKUX U
OCHOBC  CHCHHUAILHBIX| ricuxomornyeckux HUCCJIEJOBAHUI METOIOJIOTHIO [IEIaroru4eckoro
HayqHBIX 3SHAHUH UCCIICIOBAHMS, 0COOEHHOCTH, JIOTHKY, 3aKOHOMEPHOCTH, (GOPMBI, METOIBI U

cpexcTBa mporecca 00y4eHus! 1 BOCITUTAHUS; OCHOBBI IICUXOJIOT U JIMYHOCTH,
OCHOBHBIE TEOPETHYECKHE IMOIXOABl K TOHUMaHUIO (peHOMEHa IMYHOCTH,
NIO3HABATENbHBIE TPOLECCH, WX CBOWCTBA, 3aKOHOMEPHOCTH M pOJb B
UHTEIJICKTYyalbHOM W TBOPYECKOM JESITEIbHOCTH; OOLIETEOpPETUYECKUE
OCHOBBI METOJMKH TIPETOJaBaHusl NpeaMera B o0beMe, HEOOXOAUMOM JUIs
OCYIIECTBIICHHS TI€AArOTHYECKON JEsTeNbHOCTH; CTPOCHHE U (PYHKIUH
OpraHu3Ma, OCHOBHBIE 3aKOHOMEPHOCTH pa3BHTHs 4YeloBeKa; o0mue
3aKOHOMEPHOCTH U BO3PACTHBIE 0COOCHHOCTH (DYHKIIMOHUPOBAHUS OCHOBHBIX
CHCTEM OpraHu3Ma Y4alluxcs; TUTMeHHYeCKue TpeOOBaHMS K OpraHH3alluu
oOpa3oBaTenbHOTO  Tpollecca W TUTHEHy  y4eOHOro  mpoiiecca,
MHCTPYMEHTAJIbHbIE CPEICTBA UH(DOPMAIIMOHHBIX TEXHOJIOT M.

YMeTh: NPUMEHSATh TEOPETUUECKUE 3HAHUS B PEIICHUH MelarormyeckKux
3aja4; IJIAHUPOBATh, IPOEKTHPOBATh M OCYIIECTBIATh MeJarornyecKui
IPOLIECC B PA3IMYHBIX THIAX O0OPa30BaTEIbHBIX YUPEKACHHH; OMPEACIATh
CTPYKTYPY M METOJOJIOTHIO IMPOBEICHUS IEeJarorHyecKoro HCCIeIOBaHus,
aJIeKBaTHO II€JSIM BBICTPAaMBaTh YUEOHBII M BOCHMTATENbHBIH IIpoIecC,
BBIOMpasl ~ COOTBETCTBYIOLIHE  (OPMBI, METOIbl M  CPEACTBA  €ro
OCYIIECTBIICHHS; HCIIOJIB30BaTh B  TEJArOTMYECKOW  AEATEILHOCTH U
MEKIMYHOCTHOM B3aUMO/ICHCTBUH COBPEMCHHBIE JIOCTHKCHUS
TICUXOJIOTHYECKOW HAyKH, yYUTHIBaTh BO3pacTHbIE (DHU3HOIOTHYECKHE
OCOOCHHOCTH yYalmMXcs B IEAarOTHYECKOM IIPOIECCE; HCIOIb30BaTh
UH(POPMAIMOHHBIE TEXHOJIOTHH ISl peHIeHHUs IPO(EeCCHOHANBHBIX 3a1a4.
Buiiaserb: KaTeropualbHBIM allapaToM MeNarorndeckoid HayKH, HaBBIKAMHU
pemieHusi  MeJarorMuecKuX  3ajJad,  Croco0aMu  IUIAHUPOBAHUSA U
OCYIIECTBIICHHSI 00pa3oBaTEIbHOrO TMpollecca, crnocobamMu MpPOBEICHHS
NEIaTOrMYECKOT0 JKCIIEPUMEHTa; (opMaMH U METOJAaMH OCYLIECTBICHHS
yuyeOHOIl M BOCHUTATENbHON  pabOThl, TMpuUeMaMHd U  METOJaMHU
MICUXOJAMATHOCTUKH JIMYHOCTH, M3YYCHHs] 0COOCHHOCTEH MpodeccHOHAIBHOMN




JESATENIbHOCTH;, HaBbIKAMU OpPraHM3alMM IEJAaroru4eckoi JeATENbHOCTH C
NO3UIMKA COXpPAaHEHHUS 3/I0pOBbs;  METOJaMH NPOQPHUIAKTUKU HaPYLICHHUH
(GU3MUeCKOTr0 pa3BUTHs U MOBBIIICHHS AN TAllHOHHBIX PE3€PBOB OPraHU3Ma,;
METOJlaMH OKa3aHus MepBOM 10BpadeOHON MOMOIIM;, METOJaMU NMPUMEHEHUS
UH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TE€XHOJIOTHI B  00pa30BaTelbHOM

IIpoIECCE.
IIK-5. CnocobeH| 3HaTh: COBPEMEHHOE COCTOSIHHE U MEPCIEKTUBLI PAa3BUTHUSA MAaTEMaTUKU Kak
HCIIOJIB30BAaTh yaeOHOMH JOUCIIUTLINHBI, HaIpaBJICHUS pa3BuUTHA IIKOJIFHOTO

Hay4YHbIC 3HAaHMA Bl MaTEeMaTHUYECKOrO0 OOpa30BaHUs, TEOPETHUYECKHE OCHOBBI  OOydYeHHUS
NPEAMETHOH  00MIaCTH| MaTemaTHKe, MPUHIMIBI [TOCTPOCHUS] METOJIUYECKOH CHUCTEMBl OOydeHHSs

(MaremaruKa) B| maTemMaTHKe, OCHOBHBIC JIMHHUHM IIKOJBHOTO Kypca MAaTeMaTHKH, UX
1ponecce CTPYKTYpY, COJEpXKaHUE U POJb, 3Tanbl (HOPMUPOBAHUS MATEMAaTUUYECKHX
‘bOPMHPOBaUHH’{ HOHATHUM, METOIUYECKUE TOAXOABI K M3YYEHUIO OCHOBHBIX TEM IIKOJIBLHOIO
IIpeAMETHON Kypca MaTeMaTHKH;
KOMICTCHINH YMeTh: aHAIM3UPOBATh U UHTEPIPETUPOBATH COJCPIKAHUE MATEMATHUECKUX
obysaromuxca | momstnit,  Teopem, 3amau,  paspabaThiBaTh  (PArMEHTEl  YPOKOB,
giﬁ:zoﬁ pealsalt OpPraHW30BBIBATE  00pPA30BATEIBLHBII npouece o0yueHUsT MaTeMaTHKe,
0611606pa30BATEIHHOM KOHCT-p}II/IpOBaTL METOJIMKY BBEACHHSI MOHSATUH, U3YUYEHUSI TEOPEM, PELICHUS
IporpaMMhbIl ajat, .
Bianers: OCHOBHBIMH MpPHUEMaMHU OPraHHU3aIUH JESTEIbHOCTH IIKOJIbHUKOB
M0 M3yYCHHIO MAaTeMAaTHWKH, HAaBBIKAMU pPa3pabOTKU METOAUKH H3y4CHHS
YaCTHBIX BOIPOCOB OOYYEHUSI MAaTeMaTHKE, UCCIIEI0BATEIbCKUMU METOIAMU B
po(hecCHOHAILHOM JIEATCIILHOCTH.
nK-7. CrniocobeH| 3HaTh: 0a30Bble MPUHIMIIBI OCTAHOBKH €CTECTBEHHOHAYYHBIX 3a1ad U
MaTeMaTHYECKU KJIACCHYCCKUX 3aJ]ad MAaTEeMaTHKH, OIPEJCICHUS OCHOBHBIX TIOHATHH U

KOPPEKTHO CTaBUTb| noKa3aTEIbCTBA TEOPEM 10 OCHOBHBIM pa3jeiaM MaTEeMaTUKU;
CCTCCTBCHHOHAYYHBIC | YmeTh: pemiaTb OCHOBHbIE THUIBI MAaTE€MaTHYECKUX 3ajJad, J0Ka3aTh
3ajaqun 1| yTBepxkaeHue, chOpMyITHpPOBaATh PE3YIbTaT, YBUICTh €0 CICACTBHS,;
KJIaCCHYCCKUE  3a71a9¥| ByageTh: MEPBUYHBIMI HAaBBIKAMHU IPHUMEHEHNS MAaTEMAaTHYECKOTO ammapara
MaTeMaTHKH, — CTPOTO| x penieHNWI0 KOHKPETHBIX 3adad M3 PA3IUYHBIX 00JacTed NpHUKIaJHON

AOKa3aTh MaTeMaTUKU ¥ HHPOPMATHKH.
YTBEpIKICHNUE,

copMyInpoBaTh
pe3ynbTar, YBUJIETD
CIICACTBUA
MOJY4EHHOTO
pe3ynbTara

3. ConepsxkaHue TMCIUILTUHBI

1. Teopusi maTpuu U onpeaeauTeneii. Marpunpl u neicTBus Haa HUMU. CBONCTBA CyMMBI MaTpHII,
MIPOM3BEICHUS] MATPHUIIBl HAa YUCIO, pousBeneHus: Matpuil. IlepectanoBku. Teopema 00 M3MEHEHUU
YETHOCTHU MEPECTAaHOBKHU NpH TpaHcno3uuuu. llonctaHoBka. YTBepKIeHUE O COXpPAaHEHHH YETHOCTH
MIOJICTAHOBKH TpU paszinyHbIX €€ 3anucsax. Omnpenenenue omnpeaenurtens. CBONCTBA OINpeNEIUTENs.
Teopema O pasIOKCHHH OMPEACTUTENs MO cTpoke (cTondiy). Panr marpuiel. BasucHbIi MUHOP.
Teopema o cyliecTBOBaHUM OOpaTHOM MaTpuIbl. YTBEPKICHUS O €IUHCTBEHHOCTH MAaTpHIIbI,
oOnanaroiieil CBOMCTBOM €IMHUYHON U O €IMHCTBEHHOCTH O0OpaTHON MaTpUIIbI.

2. Cucrembl JUHeHHBIX YypaBHeHHH. CHCTeMBl IJIMHEHHBIX YpaBHEHHWH. OJIEMEHTapHBIC
npeoOpa3oBaHus TUHEHHOW CUCTEMBbI. MEeTOIbl pelIeHus] TUHEHHBIX CUCTEM C HEHYJIEBBIM TJIABHBIM
onpeaenutenem. opmynsl Kpamepa. Teopema o CyliecTBOBaHUHM HEHYJIEBOTO PELICHUSI OJHOPOIHOM
JMHEWHOW CHCTEMBI B CiIydae, KOIJa KOJUYECTBO HEM3BECTHBIX OOJbIIE KOJIMYECTBA YPaBHEHUH.
Apudpmernueckoe N-MEpHOE BEKTOPHOE NPOCTpaHCTBO. Kpurepwili nIHHEHHONW 3aBUCHMOCTH.
YTBepxkIeHUE O JIMHEHHOW 3aBUCUMOCTH CHCTeMbl 3yieMeHTOB (M3 R®), comepxkamieil JTuHEIHHO
3aBHCHUMbBIC DJIEMCHTBHI. Y TBEPXJICHUE O JMHEWHOW 3aBUCUMOCTH cucTeMbl K 31emenToB (M3 R") B




ciydae, KOrJa BCe OHH JIMHEHHO BBIPAXKAIOTCS depe3 cucremy u3 I snemeHToB (I < K). Teopema o
panre matpuubl. Teopema Kponekepa-Kanemnu.

3. Jluneiinble mpoctpancTBa. OmnpesneneHue U CBOMCTBAa JMHEHHOrO MpOCTpaHCcTBa. YeTsipe
yTBepKIeHHs 0 O6a3uce. TeopeMa 0 HEBBIPOKIEHHOCTH MaTpUIIbl mepexona. Teopema 06 M3MEHEHUU
KOOpJIMHAT d3JEMEHTa IMpH Tepexoje K HoBoMy Oaszucy. JIuneliHble moampocTtpaHncTBa. Kputepuit
noanpoctpancTBa. JluHelHas o0onouka SJIEMEHTOB Kak moampocTpaHcTBo. [lepeceuenue
MOJIPOCTPAHCTB KaK MOANPOCTpaHCTBO. CymMMa MOANPOCTPAHCTB KAK MOANPOCTPAaHCTBO. JInHelHoe
MPOCTPAHCTBO KaK MpsAMas cymMMa NOANPOCTpaHCTB. JImHelHbIld onepatop. HaxoxkaeHnne KoopauHat
JJIEeMEHTa IMoJ| JEHCTBHEM Ha HEro JIMHEMHOro omeparopa. l3MeHeHwe MaTpuipl JHMHEWHOTO
oTiepaTopa Mpu repexojie K HoBoMy 0a3ucy. JlelcTBus ¢ TMHEHHBIMU OTiepaTopaMu. MaTpuIlbl CyMMBI
JUHENHBIX ONEpaToOpoB, MPOU3BEIEHUS JIMHEHHOrO OIepaTtopa Ha YUCIO, MPOU3BEACHUS JTHMHEWHBIX
onepatopoB. O0pa3, paHr, sapo, JedeKT JUHSHHOTro omneparopa. Kpurepnii coOCTBEHHOTO 3HAYCHHS
JUHEHHOro omepatopa. MHOXeCTBO BCEX COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIUX OJHOMY
COOCTBEHHOMY 3HAYCHHIO KaK IOIPOCTPAHCTBO. Teopema o TMHEHHOW He3aBHCHMOCTH COOCTBEHHBIX
BEKTOPOB, OTBEYAIOIIUX PA3TUYHBIM COOCTBEHHBIM 3HAYCHUSIM.

4. EBkaugoBbl mnpocrpaHcTBa. CKalasgpHOE IPOU3BEAECHUE B JEHCTBUTENBHOM EBKIMA0BOM
npocrpadctBe. HepaBencrBo Komm-bysskosckoro. Hopma B EBKIMIOBOM NpocTpaHCTBE. YToa
MEXJy d3JeMEHTaMH. YTBEp)KICHHE O TOM, YTO OPTOHOPMHUPOBAHHBIN Oa3uc sBiseTCS Oa3ucoM.
CkansipHoe  IpOM3BEJCHHE B  OPTOHOPMHUpOBAaHHOM  ©Oasuce. Ilpomecc  opToroHanmM3anuu.
OpToroHajibHOE JOTIOJHEHUE MOANPOCTPAHCTBA KaK MOANPOCTPAHCTBO. EBKINAOBO MPOCTPAHCTBO KAK
mnpsiMasi CyMMa CBOETro TMOJNPOCTPAHCTBA M OPTOTOHANBLHOTO JOMOJHEHUS K HeMmy. Teopema 00
nzoMophHOCTH EBKIMIOBBIX MPOCTPAHCTB OMHOM pa3MepHOcTH. CKaJspHOE NPOU3BEICHUE B
KOMIUIEKCHOM EBKIMA0BOM mpocTpaHcTBe U ero cpoictBa. HepaBenctBo Komm—byHsikOoBckoro B
KOMIUIEKCHOM EBKIMIOBOM mpocTpaHcTBe. JIMHEMHOE MPOCTPAHCTBO OMEPATOPOB. YTBEPKIEHUE O
TOM, 4TO B CJy4ae B3aMMHO OJIHO3HAYHOTO oIepaTopa Jt000il 3JIeMEHT NPOCTPAaHCTBA SBISETCS
00pa3oM HEKOTOporo sjeMeHTa. Kpurepuii cyiiecTBoBaHUS 00paTHOro oreparopa (B3auMHast
OJTHO3HAYHOCTH). KpuTepuii TOro, 4ro sapo oOmeparopa COCTOUT TOJBKO M3 HYJICBOIO JIIEMEHTa
(B3aMMHasi OJIHO3HAYHOCTH orepaTtopa). Kputepuii TOro, 4to sapo omeparopa COCTOMT TOJBKO U3
HYJIEBOTO DJJIeMEHTa (JMHEHHOe MPOCTPAHCTBO sBIsieTcss o0Opa3oM omeparopa). Pa3mepHoCTb
IIPOCTPAHCTBA KaK CyMMa pa3MEpHOCTEN spa u oOpasa.

4, TeMaTHYeCKUH IJIAH

1 cemecTp
Ne Pa3neinsl n Bcero DopMBbI 3aHATHI
n/m TEMBI YacoB | JIEKI[UU MIPAKTHYECKUE CaMOCTOsITeNIbHAS
3aHATUS pabota
1 | Teopus MaTpHI u| 40 16 16 8
ONIPEACIUTENEH
2 Cucremsl auHelHbIX | 41 16 16 9
YpaBHEHUN
DK3aMeH 27 - — 27
UTOI'O | 108 32 32 17+27
2 cemecTp
Ne Pa3nenst u Bcero DopMBbl 3aHATUI
/11 TEeMBI 4acoB | JIEKIUU MPaKTUYECKUE CaMOCTOSITEIbHAS
3aHATHUS paborta
1 | JIunelinbie mpocTpaHCTBA 48 20 20 8
2 EBKI110BBI 33 12 12 9
MIPOCTPAHCTBA
DK3aMeH 27 - — 27
NTOI'oO | 108 32 32 17+27




5. Buabl 00pa3oBaTeibHOI 1eSITeILHOCTH
3aHATHSA JTEeKIIHOHHOI0 THIIA
1 cemecTp

1-2. Matpuusl u aeictBus Hag HUMU. CBOICTBa CyMMBI MaTpHll, IPOU3BEICHUS MATPHUIIHI HA
YUCIIO, IPOU3BEJICHUS MAaTPULL.

3-4. Omnpenenenue onpenenutens MaTpullbl. CBONCTBa onpeneuTes.

5-6. MuHopel M anredpanveckue OOMOJHEHHs. TeopeMa O pa3ioXKEeHUH ONPEICIUTENs I10
CTpOKE.

7-8. Teopema cymiecTBOBaHUS OOpaTHOW MaTpULIBl. YTBEPKACHHUS O E€IUHCTBEHHOCTHU
MaTpHIIbl, 001a1al01Iel CBOMCTBOM €IMHUYHON M O €JMHCTBEHHOCTH OOPaTHOM MATPHUIIBI.

9-10. Cucrembl TMHEWHBIX ypaBHeHNH. OCHOBHBIC dJIEMEHTAapHbBIE TPe0Opa30BaHUs TMHEHHON
cucTeMbl. METO/bI pEIICHUsT JMHEHHBIX CHUCTEM C HEHYJIEBBIM TIJIaBHBIM ompeaenutesieM (MeTos
[aycca, matpuunblii Mmeton). Meton Kpamepa.

11-12. VYTBepkAeHHE O CYIIECTBOBAHWM HEHYIIEBOTO pEIICHUS OJHOPOIHOW JTHMHEWHOM
CUCTEMBl B ClIly4ae, KOTJa KOJHMYECTBO HEHM3BECTHBIX OOJBIIEC KOJUYECTBA YPABHCHHIA.
Apupmerrueckoe N-MepHOE BEKTOPHOE POCTPaHCTBO. KpuTepuii TMHEeHHON 3aBUCIMOCTH.

13-14. VTBepkaeHUE O JIMHCHHOM 3aBHCHMOCTH CHUCTeMbI 3jeMeHTOB (3 R®), conmepikaieit
JMHEWHO 3aBUCUMBIC 3JICMEHTHI. Y TBEP)KJCHUE O JIMHEHHOM 3aBHCUMOCTH CUCTeMbI K 3nemeHToB (13
R") B cityuae, Korzia BCe OHM JIMHEIHO BBIPAKAIOTCS Yepe3 cucTeMy u3 I aeMeHToB (I < K).

15-16. Teopema o panre matpuiibl. Teopema Kponekepa—Karmemnm.

2 cemecTp

1-2. Onpenenenue U cBoiicTBa JMHEHHOrO NMPOCTpaHCTBA. UeThlpe yTBEpXkAeHUs o Oasuce.
Teopema 0 HEBBIPOKICHHOCTH MATPHUILBI IEPEXOA.

3-4. Teopema 00 U3MEHEHUH KOOPAWHAT JIEMEHTa MPH Mepexo/ie K HoBoMy Oa3ucy. JInHeHbie
noanpocTpancTBa.  Kpurepuii  moampocTtpancTtBa.  JIuHeliHas ~ 000J04Yka  JJEMEHTOB  Kak
noanpoctpadcTBo. [lepeceueHne moAnpocTpaHCcTB Kak HOANpocTpaHcTBo. CymMMma MOJIPOCTPAHCTB
KaK MMOIpOCTPaHCTBO. JIMHEeHOe MPOCTPAaHCTBO KaK MpsiMas CyMMa MOANPOCTPAHCTB.

5-6. Jluneitnplii omepaTtop. Marpuna imHEHOTO onepaTopa. HaxokaeHune KoopauHAT
JJIEMEHTa I0J JCHMCTBHEM HAa HEro JIMHEWHOro omeparopa. M3MeHeHwe MaTpuibl JIMHEWHOIO
oreparopa IpH Iepexojie K HOBOMy 0a3ucy.

7-8. JleiicTBua C JNMHEHHBIMH oOIeparopamMd. Marpuibl CyMMBl JIMHEHHBIX OIEpPaTOpOB,
IPOMU3BECHNUS JIMHEWHOTO ONepaTtopa Ha YKCIO, IPOU3BECHUS JIMHEHHBIX oniepaTtopoB. O0pa3, paHr,
a1po, Aedext muHeHoro oneparopa. CoOCTBEHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO
omeparopa.

9-10. CkansgpHoe mTpou3BeleHHE B JEHCTBUTENbHOM EBKIMIOBOM  NPOCTPaHCTBE.
HepasencrBo Komu—bynskosckoro. Hopma B EBKiIMIoBoM IpocTpaHCTBE. YTOMI MEXKIY JIEMEHTAMHU.
VYTBep:KIeHHE O TOM, YTO OPTOHOPMHUPOBaHHBIN Oa3uc sBiseTcs O0azucoM. CKaasipHOE MPOU3BEIEHUE
B OPTOHOPMHMPOBAHHOM Oas3Huce.

11-12. Tlpomecc optoroHasm3anuu. OpPTOTOHATBHOE JOMOJHEHWE TOIMPOCTPAHCTBA Kak
MOANPOCTPAHCTBO. EBKIMIOBO NPOCTPAHCTBO Kak MpsiMas CyMMa CBOEro IOIIPOCTPAHCTBA U
OpPTOTOHAJILHOTO JIOTMOJIHEHUs K HeMy. Teopema 00 uzomophHOCTH EBKINIOBBIX MPOCTPAHCTB OJHOM
Pa3MEpPHOCTH.

13-14. CkansipHOE MTPOU3BEACHUE B KOMIJIEKCHOM EBKIIMIOBOM MPOCTPAHCTBE M €T0 CBOMCTBA.
HepasenctBo Kommn—byHskOBCckOoro B KOMIUIEKCHOM EBKimmoBom npocrpaHcTBe.  JIMHelHoe
IIPOCTPAHCTBO OIIEPAaTOPOB. YTBEPKACHHE O TOM, YTO B CIy4dae B3aMMHO OJHO3HAYHOI'O OIEpaTopa
000 3JIEMEHT IPOCTPAHCTBA SABJISIETCSI 00pa30M HEKOTOPOI'O AJIEMEHTA.

15-16. Kpurepuii cymecTBoBaHUs 0OpaTHOro ormeparopa (B3aWMHas OJHO3HAYHOCTD).
Kpurepuii Toro, 4ro sApo omepaTopa COCTOMT TOJBKO M3 HYJIEBOTO JJeMeHTa (B3auMHast
OJTHO3HAYHOCTh omeparopa). Kpurepuit Toro, 4ro sipo omneparopa COCTOUT TOJBKO W3 HYJIEBOTO
anemMeHTa (JIMHEWHOE MPOCTPAHCTBO SBISIETCS 00pa3oM orepaTopa). PasMepHOCTh MpoCTpaHCTBa Kak
cyMMa pa3MepHOCTeH sijipa u obpasa.



3aHATHSI CEMHHAPCKOT0 THIIA
1 cemectp

3ausrus 1-3. Mampuywl, deticmsusi Hao HUMU.
TeopeTnuecKue BOIPOCHI
1. OmpezaeneHue CyMMBbI MAaTpHII, IMPOU3BEJCHUS MATPHIBI Ha YHCJIO, MPOU3BEICHUS
MAaTpHIL.
2. CpolicTBa CyMMBI MAaTPHIL, TPOU3BEACHHS MATPHIIBI HA YUCIIO, POU3BEACHUS MATPHIL.
3aa4y ¥ yIpaKHEHUS JUIS ayTUTOPHOM padOThI
A.M.3yes. JIuneiinas anreOpa. 3agauynuk-npakTukyM., Cmosnenck, Cmonl'V, 2007.
3amgaun 1.1 a)-r), 1.2 a)-r), 1.3, 1.5 a)-B), 1.7, 1.8 a)-1).
3agaHus 1JIg CaMOCTOSTEILHON PAOOThI

A.M.3yes. Jluneiinas anredpa. 3agauauk-mpakTukyM., Cmosenck, Cmonl'yY, 2007.
3amgaun 1.1 n)-x), 1.2 n)-x), 1.4, 1.51)-n), 1.6, 1.8 n)-x).

3anstue 4. Onpeoenenue onpedenumens.
TeopeTnyeckue BOIPOChI

1. [TepecranoBka. VYTBepxkaeHHe 00 HW3MEHEHHMM UYETHOCTH MEPECTAHOBKU IPHU
TPAHCIIO3ULIUH.

2. IToncTtaHOBKH. YTBEPKICHUE O COXPAHEHUN YETHOCTH IIOJCTAHOBKYU IIPH  PA3JIMYHBIX
e€ 3anucsx.

3. Omnpenenenne onpeaeanuTeIss MaTPULIBL.

3a7a4M ¥ YIPaKHEHUS JUIA aYAUTOPHOM padOThHI
A.M.3yes. Jluneitnas anredpa. 3agauHuk-npakTukym., Cmonenck, Cmonl'y, 2007.
3amgaun 2.1 a)-B), €)-5x). HaiiTi onpeienuTeNu o onpeiesieHuro.
3aJaHus U1 CaMOCTOSITEIBHON pPaOOThI
A.M.3yeB. Jluneitnas anrebpa. 3anauyHuk-npaktukyM., Cmonenck, CmonlVy, 2007.
3amauu 2.1 r)-1), 3)-u). Haiitu onpenenuTenu mo onpeaeacHuro.

3austue 5. Haxoowcoenue onpedenumensn no memody I aycca.

Teopernueckue BOPOCHI

1. CBoiicTBa onpeaeuTeN .

2. Merton INaycca.

3aaun U yrpakHeHUs JUTsl ayTUTOPHON pabOThI

A.M.3yes. Jluneiinas anredpa. 3agauHuk-mpakTukyM., Cmonenck, Cmonl'y, 2007.

3anauu 2.1 a)-B), ¢)-x). Haiitu onpenenurenu nmo meroay [aycca. 3amaua 2.2. 3anaun 2.3 a)-1).
Haiitn onpenenurenu no metony I'aycca.

3aaHus A CaMOCTOSITeNIbHOM paboThl

A.M.3yes. Jluneiinas anredpa. 3agauHuk-mpakTukyM., Cmonenck, Cmonl'y, 2007.

Bagaun 2.1 r)-n1), 3)-u). Haiitu onpenenurenu mo meroxy Iaycca. 3agaun 2.3 n)-3). Haiitu
ompenenuTeny o merony ['aycca.

3ansitue 6. Haxoocoenue onpedenumens pasiodxcenuem no cmpoke (cmoabyy).
TeopeTnyeckue BOIPOCkI
1. Munops! u anredpanyeckre A0MOJIHEHUS.
2. Teopema 0 pa3IOKESHUH OTPEACITUTEINS 110 CTPOKE.
3a/1auu ¥ yIpaxKxHEHUs JUIsl ayTUTOPHOU PabOThI
A.M.3yes. Jluneiinas anredpa. 3agauauk-mpakTukyM., Cmosenck, Cmonl'Y, 2007.
3amauu 2.1 a)-B), €)-). Haiitu onpenenuTeny pa3nokeHueM 1o cTpoke (CToJiony).
3anaun 2.3 a)-r). Haiitu onpenenuTenn pa3iokKeHHEM 110 CTpOKe (CTOIOIY).
3a/1aHus I CAMOCTOSITENBHON pabOThI
A.M.3yes. Jluneiinas anredpa. 3agauHuk-mpakTukyM., Cmonenck, Cmonl'y, 2007.




3amauu 2.1 r)-n), 3)-u). Haiitu onpenenurenu pasiokeHHEM 10 cTpoke (CTonoiy).
3amaun 2.3 1)-3). Haiitu ompeaenuTenu pa3iokeHneM mo crpoke (ctonoiy).

3anstue 7. Pane mampuyoi.
Teoperrueckre BONPOCHI
1. Munops! U anredpanyeckre A0MOIHEHUS.
2.0rmpeneneHyue paHra MaTpUIbI.
3a/1auy U ynpakHEHUsI JUIsl ayTUTOPHON pabOThI
A.M.3yes. Jluneitnas anredpa. 3anauyHuk-npaktukyM., Cmonenck, CmonlVy, 2007.
3amauu 2.4 a), 1), €)-3).

3agaHus 1JIg CaMOCTOSTEILHON Pa0OThI
A.M.3yes. Jluneiinas anredpa. 3agauauk-mpakTukyM., Cmosenck, Cmonl'yY, 2007.
3angaun 2.4 0)- B), 1), H)-K).

3ansaTusa 8-9. Oopamnas mampuya.
Teopernueckrie BONPOCHI

1. Onpenenenne oOpaTHON MAaTPHUIBL.

2. Teopema cymiecTBOBaHHS OOpaTHOW MaTpULbl. YTBEPXKICHUS O €IMHCTBEHHOCTH MaTpPHUIIBI,
oOnafaroneii CBOMCTBOM €IMHUYHON U O €TMHCTBEHHOCTH 0OpPaTHOM MaTpUIIBL.

3. Meto1bl Hax0XKAEHUsT OOPaTHON MaTPHIIBI.

4. MaTtpuyHble ypaBHEHHUSI.

3aauy U ynpakHeHUsl JUTsl ayTUTOPHON pabOThI

A.M.3yeB. JIuneitnas anredpa. 3agauHuk-npakTukym., Cmonenck, Cmonl'y, 2007.

3amaun 3.1 a)-0, 1), ). Haiitu 06paTHYIO MaTpuIly Mo Gopmyiie u IPUBEACHUEM K €AMHUYHOM
Mmatpuiie. 3agaun 3.2 a)-xk), 3.3.

3afaHus 1JI CaMOCTOSATENILHON PabOThI
A.M.3yeB. Jluneitnas anrebpa. 3anauyHuk-npaktukyM., Cmonenck, Cmonl'Vy, 2007.
3agaun 3.1 B)-T, €). Haiitu oOpaTtHyto marpuily mo (opmyiie W MPUBEICHUEM K €AMHHUYHON
marpuiie. 3agaun 3.2 3)-H).

3ansatue 10. Memoo I'aycca pewenus runetinbix cucmem.
Teopernueckrie BONPOCHI
1. Cucrembl nuHEHHBIX ypaBHeHHH. OCHOBHBIE 3JEMEHTapHbIC NMPEOOPa30BaHUs JTMHEHHON
CUCTEMBI.
2. MeTopl pelieHus TMHEHHBIX CUCTEM C HEHYJIEBBIM TJIABHBIM OIIPEICITUTENEM.
3. Meron I'aycca.

3amauu ¥ yopaXxHeHus JUId ayIUTOPHON pabOThI
A.M.3yes. Jluneiinas anredpa. 3agauHuk-npakTukyM., Cmonenck, Cmonl'y, 2007.
3amaun 4.1 a), B)- 1), k).

3aaHus Ul CaMOCTOSTENIBHON pa0OTEI
A.M.3yes. JIuneitnas anredpa. 3agauHuk-npakTukym., Cmonenck, Cmonl'y, 2007.
3amaun 4.1 0), ¢), 3).

3austue 11. Memoo obpamuvix mampuy pewienust IUHEUHbIX CUCTNEM.
Teopernueckrie BONPOCHI
1. Cuctembl nIUHEWHBIX ypaBHeHHH. OCHOBHBIE 3JIeMEHTapHble MPeoOpa3oBaHMs JUHEHHOMN
CHCTEMBI.
2. MeTo/pl pelieHus TNHEHHBIX CHCTEM C HEHYJIEBBIM TJIABHBIM OIIPEICITUTENIEM.
3. Meton 0OpaTHBIX MaTpHIL.
3a71auu ¥ ynpaskHEHUs JUIS ayJTUTOPHOHN paboThl
A.M.3yes. Jluneitnas anredpa. 3agauyHuk-npakTukym., Cmonenck, Cmonl'y, 2007.
3anauu 4.2 a)-0), 4.3 B)-1).




3ajaHus U1 CaMOCTOSTEILHON PabOThI
A.M.3yes. Jluneitnas anredpa. 3agauyHuk-npakTukym., Cmonenck, Cmonl'y, 2007.
3anauu 4.2 B)-1), 4.3 ¢).

3ausrue 12. Ilpasuno Kpamepa pewenus tuneiinvix cucme.
Teoperrueckre BONpoChl
1. Cucrembl nuHEHHBIX ypaBHeHHH. OCHOBHBIC AJIEMEHTapHbBIE NPeoOpa30BaHMs JTUHEUHOM
CUCTEMBI.
2. Metozpl penieHus TMHEHHBIX CUCTEM C HEHYJIEBBIM TJIaBHBIM OTPEICITUTEIIEM.
3. Tlpasmio Kpawmepa.
3a/1auu ¥ ypaKHEHUs JUIsl ayTUTOPHOU PabOThI
A.M.3yes. Jluneiinas anredpa. 3agauauk-mpakTukyM., Cmosenck, Cmonl'yY, 2007.
3anaun 4.4 a)-0), 4.5 B)-1).
3ajiaHus U1 CAMOCTOSTENBHON paboThI
A.M.3yes. Jluneiinas anredpa. 3agauHuk-mpakTukyM., Cmonenck, Cmonl'yY, 2007.
3anauu 4.4 B)-1), 4.5 ¢).

3ausrus 13-14. Pewenue nunetinvlx cucmem ooueco 8uod.
TeopeTnyeckue BOMPOCHI
1. Cuctembl NUHEWHBIX ypaBHeHHU. OCHOBHBIC 3JIEMEHTApHBbIE MPEOOpa3OBaHMs JUHEHHOMN
CUCTEMBI.

2. Teopema Kponekepa-Kanemmu.
3. [IpuBeneHre OCHOBHOM MaTPHUIIBI CUCTEMBI K «CTYTICHYaTOMY» BHTY.
4. TlpuBeneHne pacIMPEHHOM MAaTPHUITbI CHCTEMBI K CTYIIEHUYATOMY>» BUITY.

3a/1auu ¥ ynpaKxHEHUs JUIS ayTUTOPHOU PabOThI
A.M.3yes. JIuneitnas anredpa. 3anayHuk-npaktukyM., Cmonenck, CmonlVy, 2007.
3amgauu 5.1 a)-e).

3aganus 1 CaMOCTOSITEILHON PaOOThI
A.M.3yes. JIuneiinas anredpa. 3agauauk-mpakTukyM., Cmosienck, Cmonl'Y, 2007.
3amgaun 5.1 x)-K).

Bausarus 15,  Pewenue aunelinbix cucmem obujeco 6udd ¢ NOMOWbIO HAXOHCOCHUS.

@dyHOamenmanbHoU cucmemvl peueHu.
TeopeTnyeckue BOIpOCkl

1. Cucremsbl nuHeHHbIX ypaBHeHHH. OCHOBHBIE 3J€MEHTapHbIE NMPEOOpa3OBaHUs JTMHEHHON
CUCTEMBI.

2. Teopema Kponekepa-Kanemm.

3. JIuHeiHas HEe3aBUCUMOCTb CTPOK.

4. dyHnaMeHTalbHasl CUCTEMa PEIIeHUH.

3a1auy U ynpakHEHUs JUIsl ayTUTOPHON pabOThI

A.M.3yes. JIuneitnas anredpa. 3agauHuk-npakTukym., Cmonenck, Cmonl'y, 2007.

3amaun 5.1 a)-e). Haiitn (yHIAMEHTAIBHYIO CHCTEMY PpEIIEHHH OJHOPOJHONW CHCTEMBI.
CocraButh 00111€€ pelieHNe JaHHOW CUCTEMBI.

3a/1aHus JIIs CAMOCTOSITEIbHON PabOThI

A.M.3yes. JIuneiinas anredpa. 3agauauk-mpakTukyM., Cmoserck, Cmonl'yY, 2007.

3agaun 5.1 x)-k). Haiitn QyHIaMEHTaNbHYIO CHCTEMY pEIICHHH OJHOPOTHON CHUCTEMBI.
CocraButh o0111ee penieHne JaHHOW CUCTEMBI.

3ansaTue 16. Ilosmopenue mamepuana. Koumponvnas paboma
3aaun U ynpakHEHUs JUTsl ayIUTOPHON pabOThI
1. Beruuciaure onpeneanTeb, pa3iokUB €ro Mo 3JIEMEHTaM MEePBO CTPOKU




1 0 -1 -

0o -1 -1 1
a b ¢ d
-1 -1 1 O

2. HailiguTe panr MaTpHIlbI
20 4 10 19

4 8 18 7.
¢10 18 40 177"
1 7 17 35

3. Haiinure Bce MaTpUIIBl BTOPOTO MOPSIIKA, KBAAPATHI KOTOPBIX PaBHBI
€IMHUYHON MaTpulLIE.
4. Pemure MaTpUYHOE ypaBHEHUE!

gl 1 -1 gl -1 3¢
X2 1 0:i=¢4 3 2.
€1 -1 15 §1 -2 5

5. Pemure nuHelHy0 CUCTEMY CO CeIYyIOLIEH paclIMpeHHON MaTpHLIEH:

z0 4 10 19

i4 8 18 7.
€10 18 40 177
1 7 17 35
2 cemecTp

3ansaTus 1-2. Onpedenenue u c80licmea MUHEHO20 NPOCMPAHCMEA.

Teopernueckrie BOPOCHI
1. Onpenenenre MTMHEHHOTO MPOCTPAHCTBA.
2. CaoiicTBa JIMHEHHOTO MPOCTPAHCTBA.
3aauu ¥ ynpakHEHUs JUIsl ayTUTOPHOU paboThl
1. Jloka3aTb, 4TO MHOKECTBO BCEX MaTpHILl pazmepa N M ¢ 3aJaHHBIMU €CTECTBEHHBIM
o0pa3oM oneparusiMi CyMMBbl MAaTPUIl U YMHOKEHHSI MaTPULIBI HA YUCIIO 00pa3yeT JUHEeHHOe
IIPOCTPAHCTBO.
2. SIBnsietcs U TMHEHHBIM IPOCTPAHCTBOM MHOKECTBO KBAPAaTHBIX MATPUI] MOPsAIKA N, €CIH

OTICpAIIMH 3aJaHbl CIIEAYIONIUM 00pa3oM: AAB=AB, 10A=1A?
3. SBnsieTcs M IMHEHHBIM TPOCTPAHCTBOM MHOKECTBO JTUATOHAIBHBIX MATPHIL TTOPsIIKa N ¢
HYJICBBIM OIIPEACIUTEIIEM, €CIIH OTIepaIliH 3aJJaHbl CICTYIOIIIMM 00pa3oM: AAB=AB, 10A=1A?

4. SIBnsiercst 1M TMHEHHBIM POCTPAHCTBOM MHOKECTBO BCEX BEIIECTBEHHBIX (DYHKIINH,
NPUHUMAIOIINX TTOJI0KUTEIbHBIC 3HAUCHUS Ha (-¥;+¥), eClTU OTIepaluy 33JaHbl CIICTYIOIIHM

o6Gpazom: f(x)Ag(x)=f(x)xg(x), 16f(x)= f'(x)?
5. SIBnsieTCst M TMHEHHBIM MPOCTPAHCTBOM MHOYKECTBO BCEX HEUCTHBIX (DYHKIIUH, 3aJaHHBIX
na [-1;1], ecru omepanuu 3agaHk! caeayronmm obpazom : f(x)Ag(x)=f(x)+g(x), 10f(x)= 1(x)?

3anadus Ui cCaMOCTOSTEILHOM paOOThI
1. SIBnsieTcs i TMHEWHBIM MMPOCTPAHCTBOM MHOKECTBO BCEX IIEIBIX YHCEN, €CIU ONepalluu




3aJjaHbl CIEIYIOIIUM 00pazoM: aAb=a+b, 1oa=[1a]?
2. SIBnsieTcs M JIMHEHHBIM MIPOCTPAHCTBOM MHOXKECTBO BCEX MOJOKHUTEIBHBIX YUCEI, €CITU

oTiepaIuy 3aJaHbl CIEAYIOIINM 00pa3oM: aAb=arb, Ioa=a'?

3ausaus 3-4. Jluneiinas 3a6uUcumocms U HE3ABUCUMOCHIb CUCTEMbL DTIEMEHMO08 TUHEIHO20
npoCmMpaHcmaa.

Teopernueckrie BONPOCHI
1. Onpenenennie TMHEHHON 3aBUCUMOCTH U HE3aBUCUMOCTH CUCTEMBI 3JIEMEHTOB JIMHEHTHOTO
MPOCTPAHCTBA.
2. Kpurepuit TMHEHHOH 3aBUCUMOCTH.
3a/1auu ¥ ypaKHEeHUs JUIsl ayTUTOPHOU pabOThI

1. WccnenoBarh Ha JTUHEHHYIO 3aBUCUMOCTh CHUCTEMY AJIEMEHTOB M3 JIMHEHHOTO MPOCTPAHCTBA
maTpui pasmepa 1~ 3:

a)A=(1 -1 2),B

6)A=( 2 3),B=(2 1 3);

B)A=(-2 1 5),B=(4 -3 0),c=(0 -1 10);

nA=(0 -1 2),B=(-11 -1),c=(2 -1 1),p=( 4 3).

2. UccnenoBarh Ha JTMHEHHYIO 3aBUCHMOCTH CHUCTEMY DJIEMEHTOB U3 JIMHEHHOTO MPOCTPAHCTBA
marpull pasmepa 2~ 2:

(-1 1 -1),c=( -1 1),

— |

gl 26 20 16 20 16 _ =20 0¢
VA= 40B78 0T P71

_22 08 2l 16 &l 16 22 1§
DA=E0 08783 0076 P76 o

3. HMccnenoBarh Ha JMHEHHYIO 3aBHCHMOCTb CHCTEMY JJIEMEHTOB M3 JIMHEHHOTO MPOCTPAHCTBA
ynxuuii, onpeneneunbix Ha (0;+¥): f(X)=In x, g(x)=sin X, h(x)=¢".
3ajaHus 11 CaMOCTOSATENILHON PabOThI
1. UccnenoBaTh Ha JIMHEHHYIO 3aBUCUMOCTH CUCTEMY 3JIEMEHTOB M3 JIMHEHHOIO IPOCTPAaHCTBA

h(x)=3.

2

GbyHKIUH, onpeieNieHHbIX Ha ( - B,B ): f(X)=tg? X, g(x)= N
22 COS“ X

2. UccnenoBaTh Ha JIMHEHHYIO 3aBHCUMOCTh CUCTEMY 3JICMEHTOB M3 JIMHEWMHOTO MPOCTPAHCTBA,

3ama”Horo B 3amaye Ne 2 3ansatua Nel: a=2,b=7.

3ausTus 5-6. haszuc auneiino2o npocmparncmaa.
Teopernyeckne BOPOCh

1. Onpenenenne Oa3uca TUHEHHOTO MIPOCTPAHCTBA.

2. Yetslpe yTBepKaeHH O Oaszuce.

3a/1auy U yNpakHEHU s JUIsl ayIUTOPHON pabOoThI
1. O6pasyer nu 6a3uc CHCTEMA DIIEMEHTOB M3 JIMHEHHOTO IPOCTPAHCTBa MaTpHIl pasmepa 1~ 3:

a)A=(1 2 1),B=( 3 2),c=(0 1 1);
6)A=( 1 1),B=(3 1 2),c=(0 1 1)?

2. O6pasyer i1 6a3uc cUCTEMA YJIEMEHTOB U3 JIMHEWHOTO NPOCTPAHCTBA MATpPUIL pasmepa 2~ 2:



2l OQB 20 10C 20 10D 20 Oo
go 15 gl 1p gl Og gl 1@

3. Hailitn xakoil-HuOyap 0azuc U OmpeaenuTh pa3MEepHOCTh JTMHEWHOTO MPOCTPAHCTBA peIIeHUN

a) A=

CHCTEMBI.

17Xy +2X) = X3 -2X4 +2x5=0 1 X3 +2x, +x3+4x4 +x5=0
| 1
a) 1 X1 -3Xp +tX3-X4-X5=0;0) 12x7 —-X, +3x3+Xx4 -5x5 =0.
+ 2% #5x, +2x3+ x4 +x5=0  § x;+3x, —x3-6x4 x5 =0
3ajaHus U1 CAaMOCTOSATENILHON PabOThI
1. O6pasyer nu 6a3uc CHCTEMA DIIEMEHTOB M3 IMHEHHOTO IPOCTPAHCTBa MaTpuIl pasmepa 1~ 3:

=( 1 3,B=(1 0 1)

2. O6pasyer 1 6a3uc CHCTEMA YJIEMEHTOB U3 JIMHEWHOTO NPOCTPAHCTBA MATPUIL pasmepa 2~ 2:

el 00B 20 10C z0 20D 2l 20
go Og gl Og gl 1g gz OQJ

3. Haiitn xakoi-HMOy/ b 6a3uc U ONpeNeNuTh Pa3MEPHOCTb JIMHEHHOIO MPOCTPAHCTBA pPeLIeHUH

A=

CHCTEMBI.

\|2X1+X2—X3-X4:O

‘I 2X1+3X2+4X3—X4—X5—2X6:O
a) | 16) 1
|

T3X1+X2+X3—X4:O 4X1+6X2 +8X3 2X4—2X5—4X6:O'
3austus 7-8. [Ipeobpazosanue koopounam npu usmenernuu o6asuca. OnpeodeieHue TUHeuH020
onepamopa.

TeopeTnyeckue BONPOCkI
1. OnpeneneHue MaTpUIlhI IEPEXO/IA.
2. Teopema 0 HEBBIPOXKJICHHOCTH MATPHIIBI IIEPEXO/IA.
3. Teopema 06 U3MEHEHHN KOOPAMHAT JJIEMEHTA TPHU TIEPEX0/Ie K HOBOMY 0a3ucy.
4. Omnpepenenue TMHEWHOTO onepaTopa.

3aauu U yopaxxHeHus JUid ayIUTOPHON paboThI
1. Haiitu KOOpAMWHATHI 3JIEMEHTA X B 6azuce Bl = {eﬁ;eg;eg}, €CJIM 3aJaHbl €r0 KOOpPAMHATHI B

6asuce B ={e;;e5;e3}.

a)x=(1;2;4)

ief = e tey +3e;
r, .3 .
_|_€§ ToaTe ’
’:‘eﬁ =-eteytes
0) x = (-3; 2; 4)

ief =ep ey —eq
-'-eg —le -e ;
1 2 1 2 J

I, _
Tek = -e tep t+eg



2. ITycThb 3JIeMEHT X MMEET KOOPAUHATHI (X1; X2; X3). SIBIAIOTCS JM THHEHHBIMH MTPe0oOpa30BaHUs
A, Bu (, KOTOPBIE 33JAI0TCS CIEAYIOUIIM 00pa3oM:
a) A x = (x1; x1+2x2+3x3; 4x1+5x,+6X3),
B X = (X1; X1+2X2+3; 4x1+5x,+6),
Cx = (X1} X1+2x2+3x3; 4Xf +5x,+6X3);
0) A x = (3x1-2x2-1; 0 ; x3+2x,+3X3),
Bx = (32 -2xp-x3; 0 ; 0),
Cx = (3x1-2x2-x3; 0 ; x1+2x,+3X3);
3aJaHus JIId caMOCTOSTENIbHOM padoThI
1. Haiitn xoopauHatsl snemenTa X B Gasuce B ={ef;eb;et}, ecin 3amansl ero koopauHats! B

6asuce B ={e;;e5;e3}.

x = (5; -5; -4)

1 4
pd=etert 5
:’eﬁ =-dey - e
:':e@ = 4l + ) + €3

T

2. TlycTh BIIEMEHT X UMEET KOOPAUHATHI (X1; X2; X3). SIBISIOTCS JIM JIMHEHHBIME PEOOpa30BaHHS
A, BY (, KOTOPBIE 3aaI0TCS CICAYIOMUM 00pa3oM:

AX= (x12 ; X1- X3; X21X3),
Bx = (1; X1- X3, X21X3),
C X = (X1; X1-X3; X2+X3)?

3ansaTus 9-10. Coocmeennvie 3nauenus u coocmeenHvle eKMopPbl TUHEHO20 ONepamopa.
Teopernyeckrie BONPOCHI
1. Onpenenenne cOOCTBEHHBIX 3HAUEHUI M COOCTBEHHBIX BEKTOPOB JIMHEHHOTO onepaTopa.
2. Kpurepuii cOOCTBEHHOTO 3HAYEHUSI.
3aJ1auu ¥ ynpakHEeHUs JUIS ayJTUTOPHOHN paboThI
1. Haiitu coOcTBeHHblE BEKTOpPhl M COOCTBEHHbIE 3HAYCHHUs JIMHEHHOTO omeparopa A,
3aJJaHHOT'O CBOEH MaTpuueil A:

g5 -1 -1 27 -4 4p
a)A:go 4 -1;;6)A:gz 3 2.
€0 -1 4 €2 0 5

2. Haiitm coOCTBEHHBIE BEKTOpPHl W COOCTBEHHBIC 3HAYECHMS JIMHEWHOTO oreparopa A,
JEUCTBYIOIIETO B JUHEWMHOM MPOCTPAHCTBE T€OMETPUUECKHUX BEKTOPOB HA IIOCKOCTH OXY:

a) A - mpoekius BekTopa Ha oc Ox;

0) 4 — oToOpaskeHue BeKTOpa oTHOCUTENbHO ocu OY;

B) 4 — 0TOOpakeHHe BEKTOpa OTHOCUTEIHHO Havaia KOOpP/HHAT.

3ajiaHus Ul CaMOCTOSATENbHON pabOThI

1. Haiitu coOCTBEeHHBIE BEKTOPbl M COOCTBEHHBIE 3HAUYEHUs JIMHEWHOTro oreparopa A,

3aJJaHHOTO CBOEH MaTpuueil A:




g b 2 44

g7 -6 63 3 "3 3.
WA=g2 3 26A=¢ 0 1 0
< 2 2 7.

2 2 3 -= = =i

3 3 3;

2. Haiitu coOcTBeHHBIC BEKTOPHI W COOCTBCHHBIC 3HAYEHUsS JIMHEHHOTO oreparopa A4,
JCWCTBYIOLIETO B IMHEHHOM MPOCTPAHCTBE T€OMETPUIECKUX BEKTOPOB Ha IIockoct OXY:
A=@/C, Tne C— npoekuus Bekropa Ha ock OY, B - yYMHOKEHHE BEKTOpa Ha 2.

Bausaua 11-12. Ilosmopenue mamepuana. Konmponvuas paboma
3a/1auy U yNpaKHEHUs! JUIsl ayIUTOPHON pabOThI
1. BekTop x MMeeT KOOpAMHATHI (X1;X2;X3) B HEKOTOpoM Oasuce. Omepatop A NEHCTBYeT Ha X
cemyronmM oopazom: Ax=(xy;xgt X5;Xy — X, ) . SBIsSeTCs M 3TOT ONEPaTop JUHEHHBIM?
2. Haiigure nnst onepaTtopa u3 3agauu 1 (A6+A5)x I10 ONPEIEICHUIO JEUCTBUN C OIIEPATOPaMHU.
3. CocraBbTe MaTpuIly oneparopa u3 3anauu 1.

3ausaTusa 13-14. Onpeodenenue u céovicmea Eexnuoosa npocmpancmaa.
Teopernueckne BONpoCh

CkansipHoe pou3BeJIeHUE B JEHCTBUTEILHOM EBKIMA0OBOM MPOCTPAHCTBE.
HepasenctBo Komu-byHsikoBckoTO.
Hopma B EBKiIM1I0BOM TPOCTpPaHCTBE.
VYros Mexay 31IeMEeHTaMH.
CkansipHoe mpou3Be/IeHuEe B OPTOHOPMUPOBAHHOM 0asuce.

3a/1auy ¥ ynpaXHeHUs! U1 ayIUTOPHON pabOoThI
BeIsicHUTE, SABISAIOTCS 1M ClEAYIOIIME MHOXecTBa EBKIMIOBBIMU MpOCTpaHCTBaMu. Ecimu na,
HalIMTe HOPMY YKa3aHHOTO 3JIEMEHTa @ M YTOJl MEXy YKa3aHHBIMHU JJIEMEHTAMHU 6 U C.

1. PaccmoTpuM JIMHEWHOE MPOCTPAHCTBO MAaTpHIl pazMepa N M ¢ 3aJaHHBIMHA €CTECTBEHHBIM
00pa3zoM orepanusMi CyMMBI MaTPUIl U YMHOKCHHSI MAaTPHUILBI HA Yuciio. CKaIsIpHOE MPOU3BEICHUE —
OTIPEICTUTENb MPOU3BEICHUS IBYX MATPUIL. d — €IMHUYHAS MAaTPHUIIA, 6=d, C—MaTPHUIIA U3 €IUHHII.

2. MHOXeCTBO KBaJIpAaTHBIX MATPHI] TOPsAKA N, OINepamuyd 3aJaHbl CICAYIOIUM 00pa3oMm:

arONOE

AAB=A:B, 10A=IA. CkanspHoe IpOH3BEICHNHE — ONMPEACINTENb MPOM3BEICHHS ABYX MATPHIL. d —
€AMHUYHAs MaTpULa, 6=a, c—MaTpHLla U3 EIUHULL

3. MHOXeCTBO IMArOHAJIBHBIX MAaTPHI] MOPSAKAa N C HYJIEBBIM OINpPEACIUTENEM, OIlepaluu
3amanbl cneqyromuM obpazom: AAB=AB, I©A=1A. CxanapHoe NmpoM3BEIEHHE — ONpPEIETHTEND

MPOM3BEICHUS IBYX MATPHIL. d — CIUHUYHAS MATPHUII], 6=d, C—MATPHIIA U3 SAUHHUII.

4. MHOXECTBO BCEX BEIECTBEHHBIX (YHKIIMH, MPHHUMAIONINX TOJIOKHTEIbHBIC 3HAUCHUS Ha
(-¥;+¥), onepauun 3axaubl cnegyrommmM oopasom: f(x)Ag(x)=f(x)xg(x), 16f(x)= f'(x). Ckansproe
NpoM3BEICHNE — ONpenenEHHbIi naTerpa mo orpesky [0,1] ot npousBenenus AByx GyHKIui. a=EXp
X, 6=Sin X +2, c= Cos x +3.

3ajiaHus AJI CaMOCTOSTENbHOM paboThl

BbisicHuTe, SBISIOTCS JIM CIACIYIOIIME MHOXeCTBa EBKIMIOBBIME MpocTpaHcTBamu. Ecnu 1a,
HaliJuTe HOPMY YKa3aHHOTO DJIEMEHTA d M YrOJI MEXKIY YKa3aHHBIMH DJIEMEHTAMH 6 U C.

1. MHOeCTBO BCeX LENBbIX YHCEN, OINEPAlUU 3aJaHbl CIeIyIoumM obpasom: aAb=a+b,

1©a=[1a]. CxanspHoe npousBeacHHE @ U 6 pasHo as. a=2, 6=3, c=4.
2. MHOECTBO BCEX TOJIOKUTEIBHBIX YHCEIT, OTICPAIMH 3a/IaHbI CIIEAYIOIINM 00pa30M: aAb=ar

b, loa=a". CkasnsipHO€E MTPOM3BEACHUE d U 6 pasHo as. a=2, 6=3, c=4.



3anstue 15. Ilpoyecc opmozonanuzayuu.
TeopeTrnyeckue BOMPOCH
1. Anaroputm npoiiecca OpTOTOHATU3ALINH.
2. OcHOBHBIE (POPMYJIBI TIPOIIECCa OPTOTOHATU3AIIHH.
3a1a4d ¥ yOpaKHEHUS I ayAUTOPHON pabOThI
C moMoIp Tpolecca OPTOTrOHATU3AIUU TOJyYUTe OPTOHOPMHUPOBAHHBIA 0a3uc W3
cnenyromux snemenros: (1,2,0,3), (2,0,-1,1), (1,1,1,1),(-1,0,1,0).
3aJaHusa 119 CaMOCTOSTENIbHOM padoThI
C momoIIp0 TMporecca OPTOTOHATU3AIUN TIOJYYUTe OPTOHOPMHUPOBAHHBIN 0a3Wc W3 CIICAYIONIUX
anemenTos: (2,0,3), (0,-1,1), (1,1,1).

3ansTue 16. Cxanaproe npoussedenue 6 komniekcHom Eskaudoeom npocmpancmae.
Teopernueckrie BONPOCHI

1. CkansipHOE MpOM3BEACHNE B KOMIUIEKCHOM EBKIMI0BOM MPOCTPAHCTBE U €T0 CBOMCTBA.

2. HepaencrBo Komu-bByHsIK0oBCKOTO B KOMIIEKCHOM EBKIIMI0BOM MTPOCTPAHCTBE.

3aauu ¥ ynpakHEHUs JUIsl ayTUTOPHOU paboThl

BrisicHuTe, SBISIOTCS M CIEAYIONIME MHOXeCTBa EBKIMIOBBIMHU TpocTpaHcTBaMu. Eciu na,
HaliiuTe HOpMY yKa3aHHBIX 3JIEMEHTOB d, 6 U C.

1. PaccMoTpuM JIMHEHHOE MPOCTPAHCTBO KOMIUIEKCHBIX MAaTpUIl pazMepa N~ M ¢ 3aaHHBIMU
€CTECTBEHHBIM 00pa3oM olepalnusMi CyMMbl MaTpHIl U YMHOKEHHMsI MaTpuUlbl Ha yucio. CkansipHoe
MPOU3BEACHNUE — OMpEAeTUTeNlb MPOU3BENCHUs ABYX MATpUIl. @ — €AUHWYHAs MaTpHIla, 6=da, C—
MaTpHIla U3 eIUHUILL.

2. MHO>KeCTBO KBaJpaTHBIX KOMIUIEKCHBIX MaTPHII MOPsiAKa N, OMepalyy 3a1aHbl CIEAYIOUIIM

obpasom: AAB=A/B, 10A=1A. CxaispHOe NPOU3BEICHHE — OMPEACINTENb MPOU3BEICHUS IBYX

MaTpHll. @ — €eIMHUYHAsI MaTPUIla, 6=a, c—MaTpHUlla U3 €AUHUIL.

3. MHOXECTBO UAaroHaJbHBIX KOMIUIEKCHBIX MATPUI] TIOPSAIKA N ¢ HYJIEBBIM ONPEICITUTEIIEM,
omeparuy 3amaHbl ciexyommM obpasom: AAB=AB, I©A=lA. CkansipHoe NpOH3BEICHHE —
OTIPEICITUTENb MPON3BEICHUS IBYX MATPUIL. d — €IMHAYHAS MAaTPHUIIA, 6=d, C—MaTPHUIIA U3 €IUHHII.

3ajlaHus 1JI CaMOCTOSTENbHON paboThl

BrisicHuTe, SBISAIOTCS JM CileayrolMe MHOXKecTBa EBKIMIOBRIMU mpocTpaHcTBamMu. Ecnu na,

HalJIMTe HOPMY YKa3aHHBIX 2JIEMEHTOB 4, 6 U C.
1. MHOX€ecTBO BCEX KOMIUIEKCHBIX UHCEIN € LIEIBIMU IEHCTBUTENBHBIMU 1 MHUMBIMU YaCTSIMH,

omepanMH  3ajaHbl cieaylommM obpasom: aAb=a+b, 1o(a+ib)=[la]+i[lb]. Ckansipaoe

MPOU3BEJICHUE a U 6 pagho as. a=2+1, 6=3-1, c=8.
2. MHOXECTBO BCEX KOMILICKCHBIX YMCEI C MOJI0KUTEIIbHBIMU JIEHCTBUTEIILHBIMU U MHUMBIMU

4acTAMH, OINEpally 3aJaHbl CIEIYIOIHUM 00pa3oMm: aAb=ar b, I@(a+ib):a'+ib. CkansipHoe

MPOU3BENCHUE d U 6 pasHo as. a=2+i, 6=3-i, ¢=8.

CamocTrosiTesibHasi padoTa

Tekymasi camocTosiTenbHasi padoTa CTyAeHTa HalpaBlieHAa Ha YIIIyOJIeHHe W 3aKperieHHe
3HAHUW CTYJEHTOB W pa3BUTHE HX TMpakTHuecknx ymeHud. OHa 3akimoyaeTcs B paboTe ¢
JCKOUOHHBIMHU MaTepuajliaMu, IIOUCKE U 0630pe JUTCPATYPbl M OJICKTPOHHBIX HWCTOYHUKOB,
nH(popMaIu Mo 3aJaHHBIM TEMaM Kypca, OTIEPEKArOIIe CaMOCTOSATEIHFHONU paboTe, B U3YUCHUHU TEM,
BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPA0O0TKY, MOArOTOBKE K J1a00PaTOPHBIM 3aHSITHUSM.

CamocrosiTenbHasi BHEAyIUTOpHasi padoTa CTYIACHTOB COCTOUT B MPOPAOOTKE JIEKIIMOHHOTO
marcpurajia, COCTaBJICHUH KOHCIICKTA JIGKIII/IfI 10 TEMaM, BBIHECCCHHBIM Ha CaMOCTOATCIIBHOC I/IBy‘-IeHI/Ie;
BBIIIOJIHEHUHM JTIOMAIIHUX 3aJaHUMN.

3ajanust 111 CaMOCTOSITEIbHOU paboThI
1. BeruucanTs onpeaenuTens:



3 5 3 1 -4 7 3 4 0
all 3 -1. o) 1 1. B)[2 -1 1.
2 -1 0 4 5 0 -3 5 2

2. Haiitu mpousBeieHre MaTpHII.

a) 6) B)
g5 2 40625 4 4o a7 -2 1ol 2 -3p g2 -1 4zl -2 89
11 -3¢-3 -5 -4L. 32 -3.(3 -7 -2 5 6 -3:(3 -5 -2

§1 3 0,81 3 45 §1 3 0389 2 1; §2 1 1;% -2 65

3. Mana matpuna A. Haiitu marpuiy AT oOparHyto nanHou. Crenats IpOBEPKY, BHIYUCIUB
nponssenenne Ax A

g4 0 5§ 23 2 1§ gl -2 39
a)A:go 1 -6- 6)A:82 3 1-. B)AZEZ 3 -4
€3 0 45 €2 1 3 €3 -2 -5

4. CucteMy TUHEHHBIX YpaBHCHUH PEIIUTh MeTo10M ["aycca (MeTo10M Mocie10BaTeIbHOTO
UCKITIOYEHHSI HeM3BeCTHBIX). Caenarsh MpoBEpKY.

1% +2X, +3X; =6, 1% = 2X, +3X; =6, 14X, - 3X, +2X, =9,
a) 12%, +3%, - %, = 4, 6) 12, +3X, - 4%, = 20, B) 12X, +5X, - 3%, =4,
A3x, + x, - 4x, = 0. A3x, - x, - 5x, = 6. A5x, +6x, - 2x, =18.

5. Haiitu pynnameHTanbHyt0 cUCTEMY PEIIeHUH 0OTHOPOAHON CUCTEMbI YpaBHEHUM:
a) 0) B)

12X, - X, + X3 + X, =0, 12X, +3X, +2X; - X, =0, 2X; -5X, = X3 +5%, =0,

1
':\xl +X, + X, = 2X%; =0. %xl +3X, +10x; -8x; =0. %— 3x, +10x, + X, = 7x, = 0.

6. [laHbl yeThIpe BEKTOpa é.(al, az, a3), b (by, by, bs), ¢ (C1, Ca, C3) u d (dy, d, d3) B HEKOTOPOM

1 ! 1
6asuce. [lokaszarp, 4To BeKTOpHI A, b,C o0pa3yroT 0a3uc, ¥ HAWTH KOOPAMHATHI BEKTOPa d BoaroMm
Oasuce.

a) &(1,3,5), t:)(o,z,O), ¢ (5,7.,9), d (0.4,16).
6) a(1,2,3), b (-1,32), ¢ (7,-3,5), d (6,10,17).
B) a(4,7,8), b (9,1,3), € (2,-4,1), d (1,-13,-13).

7. Haiftu coOCTBEHHBIE 3HaYEHUsI U COOCTBEHHBIC BEKTOPHI JIMHEWHOTO MpeoOpa3oBaHus, 3aJaHHOTO B
HEKOTOpOM Oa3uce MaTpuueil.

2l -20 23 -40

84 -39
Ve 33 V8, s -

B)§2 57



6. Kpurepun oneHMBaHUs Pe3yIbTATOB OCBOEHUs THCIUTLIMHBI (MOTYJIs1)
6.1. OueHo4HbIe CPeCTBA U KPUTEPHUH OLleHUBAHMS ISl TEKYILel aTTecTaluu
1 cemecTp

Oo0paszen npoBepo4YHOIi padoTHI
1. Beraucauts onpeaennTenb, pa3iokuB ero 1o AIeMeHTaM MepBOil CTPOKH

1 0 -1 -
0O -1 -1 1
a b ¢ d|
-1 -1 1 O

2. Haiftu panr MaTpuIIbI
&0 4 10 19

(4 8 18 7.
¢10 18 40 177
1 7 17 35

3. Haiftu Bce MaTpuIIbl BTOPOTO MOPsIIKA, KBaJAPaT KOTOPBIX PaBHBI €IUHUYHONW MaTpHIIE.
4. Pemuth MaTpuyHOE YpaBHEHUE!

¢l 1 -1 &1l -1 39
Xg2 1 0:i=¢a 3 2
€1 -1 15 §1 -2 5
5. Pemnre nuHEIHYIO CHUCTEMY CO CIIEIYIOIICH pacIupEeHHON MaTpULICH
80 4 10 19

4 8 18 7-
¢0 18 40 177°
1 7 17 35

KpuTepuu onieHHBaHUs MPOBEPOYHOI PadOTHI
1. Hopwmsl onieHMBaHus paboThl
Nen/m | CrpykTypHast yacTb KOHTPOJBHOU PabOTHI KosmuectBo Gayuios (*)
1 ITpaBMJIBHO PELIEHO KaXJ0€ 3aJaHKe 1 6ann
(*) Bosmoskna rpananus B 0,25 Oana.
2. lllxana onieHuBaHus pabOTHI:

/1 Orenka KomnuectBo Oauios
1 | Oruuso 4.75-5
2 | Xopomio 3,75-4,5
3 | Ya0BIeTBOPUTEIHHO 3-3,5
4 | HeymoBieTBOpUTEIHHO MeHee 3
2 cemecTp

Oo0pa3en npoBepoYHOii padoTHI
BekTop x uMeeT KoOpIrHATHI (X1;X2;X3) B HEKOTOpoM Oasuce. Oneparop 4 neiicTByeT Ha X
cremyronuM obpaszom: Ax=(x1;xzt X;;X; —X5) . SBagercs au 3TOT omepaTop IUHEHHBIM?
Haiinure nyis oneparopa u3 3aaauu 1 (A6+A5)x 10 OMPEAEIICHUIO ICHUCTBHI C ONEPATOPAMH.
CocraBpTe MaTpHlly oneparopa u3 3agauu 1.



Kpurepun oneHnBanusi npoBepoYHoi padoThl
1. Hopwsl onieHnBanus paboTh

Nen/m | CrpykTypHast 4acTh KOHTPOJBHON pabOTHI KosmyectBo 6ayios (*)
1 [IpaBuabHO peaau30BaH KaKIBIH METOM 1 Gain
pereHusI
2 AHanu3 pe3ynbTaToB 2 Gamta

(*) Bosmoskna rpaganus B 0,25 6ana.
2. Ilkana oreHUBaHUS PabOTHI:

n/m OreHka KoanuectBo 6amios
1 | Otanuno 4,75-5
2 | Xopormio 3,75-45
3 | YoBneTBopuTEIHHO 3-3,5
4 | HeynoBIeTBOPUTEIHHO MeHee 3

6.2. O].[eHO‘lHLIe CpeacTBa U KPpUTEPUHN OCHUBAHUS NJI l'[pOMe)KyTO‘lHOi/i aTrrecranmmum

1 cemecTp
Bonpochl 17151 NOATOTOBKHU K IK3aMeHY

1. Marpuiel. Onepanuu Hag HUMU. CBOICTBA Onepalnid.
2. [lepectanoBkuU. YTBepxkAeHHE 00 U3MEHEHUHU YETHOCTH MEPECTAHOBKU MPU TPAHCIIOZUIIUH.
3. [loacranoBKuU. YTBEpkKAECHNUE O HE3ABUCUMOCTH YETHOCTH MOJCTAHOBKH OT €€ (hOpMBI 3aMHCH.
4. Onpenenurensb MaTpuilbl. DopMymbl AJis ONpeAeIUTeNei KBaApaTHBIX MAaTPUIl IEPBOTO, BTOPOTO U
TPETHETO MOPSAIKOB.
5. CBoiicTBa ompeIeTUTEINS.
6. Teopema 0 pa3IOKEHUN ONIPEICITUTEIIS IT0 CTPOKE.
7. Teopema cyiiecTBOBaHUsI 0OpaTHON MaTpPUILIBL.
8. VYTBepkIeHUS O EIUHCTBEHHOCTH MAaTpUIlBl, OOJIaJafomeldl CBOWCTBOM EIUHWUYHOM H O
€MHCTBEHHOCTH 0OpATHOM MaTpPHUIIBI.
9. MeTopI pelieHus IMHEHHBIX CHCTEM C HEHYJIEBBIM TJIABHBIM OIPEICITHTEIIEM.
10. Teopema o CyIIEeCTBOBAaHUHN HEHYJIEBOTO PEIICHUS OJTHOPOTHOW TMHEHHON CUCTEMEI.
11. Kpurepuii 1MHENHHOH 3aBUCHMOCTH 3JIEMEHTOB U3 apU(YMETHUECKOTO
N-MEPHOT0 BEKTOPHOTO IMPOCTPAHCTBA.
12. Tpu yTBep»kA€HUS O JIMHEHHOMN 3aBUCUMOCTH.
13. Teopema o paHre MaTpHIIbl.
14. Teopema Kponekepa— Kamnemnmu.
15. Kpurepuii cyiiecTBOBaHUS HEHYJIEBOTO PEIICHUS O THOPOIHOM TUHEHHON CHCTEMBI.
Oo0pa3zen 5k3aMeHANMOHHOT0 OnJIeTa
1.Marpurel. Onepanuu Hajg HUMU. CBOMCTBA OIeparui.
2. Kpurepuii cyiecTBOBaHUSI HEHYJIEBOTO PEIICHUS OJTHOPOIHOM JIMHEHMHON CUCTEMBI.
3. Pemure matpuyHOE ypaBHEHHE:

gl 1 -15 gl -1 3p
X:g2 1 0:i=¢a 3 2.
€1 -1 15 §1 -2 54

Kpurtepun oneHnBaHNs 0TBETa HA IK3aMeHe
1. Hopwmsl onileHMBaHUS OTBETA

Neri/mm CrpykTypHas yacTh Omiera KonnuectBo 6amioB
1 | Teoperuueckuii BOIpoOC 2 baia
2 Maremarnyeckast MOJEIb 1 Gann
3 Peanusanus penieHus 3a1auu 2 baia




(*) BosmoskHa rpananus B 0,25 Oana.
2. lllxana onienuBaHus pabOTHI:

n/m Ornenka KoaunuectBo 6amioB
1 | Otanuno 4,75-5
2 | Xopomio 3,75-4,5
3 | Y0BIeTBOPUTEIHHO 3-3,5
4 | HeymoBleTBOPUTEIHHO MeHee 3
2 cemecTp

Bonpochl 17151 NOATOTOBKH K 3K3aMeHYy

Omnpenenenue U CBOWCTBA TMHEHHOTO MPOCTPAHCTBA.

Yetblpe yTBEpKIeHUS 0 Oa3nce JMHEWHOTO MPOCTPAHCTBA.

Teopema 0 HEBBIPOKIECHHOCTU MAaTPUIIbI IEPEX0/IA.

Teopema 0 npeoOpa3oBaHUU KOOPAMHAT 3JIEMEHTA NP MEPEX0E K HOBOMY 0a3uCy.

Kpurepuii tMHEHHOr0 MOAIPOCTPAHCTBA.

JluneitHast 00070YKa JIEMEHTOB KaK MOIIPOCTPAHCTBO.

Ilepeceuenne noANpPOCTPAaHCTB KaK MOIIPOCTPAHCTBO.

CyMMa noanpocTpaHCTB KakK MOANPOCTPAHCTBO.

Kputepuii Toro, 4To JMHEHHOE POCTPAHCTBO SBISAETCS NPSAMOM CyMMOM MOAIPOCTPAHCTB.

0. TeopemMa 0 HaxOXJEHUM KOOpAMHAT oOpa3a »JIEMEHTa IpH JEHCTBMM Ha HEro JMHEHHOro

oreparopa.

11. Teopema o npeoOpa3oBaHUM MaTpUIIbl IMHEHHOTO onepaTopa Ipu nepexoie K HOBOMy 0a3ucy.

12. JlelicTBUS C IMHEHHBIMU OTIEpaTOpaMu KaK JIMHEHHBIEC OTIEPATOPBHI.

13. Marpuibl JIHHEHHBIX OINEPaTOpPOB, SIBJSIONIUXCA PE3YJIbTaTOM JICUCTBUH C JIMHEHHBIMHU
oInepaTopamu.

14. Obpa3 nuMHEWHOro oOmepaTopa Kak MOAMPOCTPAHCTBO. SApo JIMHEWHOTrO omepaTopa Kak
MOANPOCTPAHCTBO.

15. Kpurepuii cobcTBEHHOTO 3HaYeHUs IMHEHHOTO oreparopa.

16. MHOXecTBO BceX COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX OJHOMY COOCTBEHHOMY 3HAYEHHUIO Kak
MOANPOCTPAHCTBO.

17. Teopema O JMHEHHOW HE3aBUCHUMOCTH COOCTBEHHBIX BEKTOPOB, OTBEUYAIOUIMX PA3JIMYHBIM
COOCTBEHHBIM 3HAUYCHUSIM.

18. CkansipHoe npousBeqeHne B AeHCTBUTEIbHOM EBKimaoBoM mpoctpanctse. HepaBenctso Komm—
byHskoBCcKOroO.

19. Hopma B EBKIIMI0BOM MPOCTPAHCTBE. YTON MEXKIY 3JIEMEHTAMH.

20. YTBepxaAeHUE O TOM, YTO OPTOHOPMUPOBAHHBIM 0a3uC SABIsAETCS Oa3UCOM.

21. CxansipHO€ NPOU3BEJICHNE B OPTOHOPMUPOBAHHOM Oa3uce.

22. Ilporecc opTOroHaIU3aI|H.

23. OpTOoroHagbHOE JIOTIOJHEHHE MOAIIPOCTPAHCTBA KaK MOJIPOCTPAHCTBO.

24. EBKIMIOBO MNPOCTPAHCTBO Kak MpsiMas CyMMa CBOEro IOANPOCTPAHCTBA M OPTOrOHAJIBLHOIO

JONOJIHEHUSI K HEMY.

25. Teopema 06 m3oMophHOCTH EBKIIMIOBBIX TPOCTPAHCTB OJHOM Pa3MEPHOCTH.

26. CxaysipHOE MPOU3BEICHHE B KOMITJIEKCHOM EBKIIMIOBOM IIPOCTPAHCTBE M €T0 CBOMCTBA.

27. HepaBernctBo Komm—ByHsIKOBCKOTO B KOMITTIEKCHOM EBKIIMIOBOM MTPOCTPaHCTBE.

28. JlnHeltHOE IPOCTPAHCTBO ONEPATOPOB.

29. VTBepXIeHHE O TOM, YTO B Cilydyae B3aWMHO OJHO3HAYHOTO OIEeparopa JH000i 3IIeMEeHT

IIPOCTPAHCTBA SBJISETCS 00Pa30M HEKOTOPOTO 3JIEMEHTA.

30. KpuTtepuii cymiectBoBaHUsSI 00paTHOTO oriepatopa (B3auMHast OJIHO3HAYHOCTD).

31. Kpurepuii TOro, 4ro sApo OmepaTopa COCTOUT TOJBKO M3 HYJICBOrO 3JeMeHTa (B3amMHas

OJTHO3HAYHOCTb OIIEPaTopa).

32. Kpurepuii TOro, uro sAIpo omepaTropa COCTOMT TOJBKO M3 HYJIEBOTO 3JeMeHTa (JHHEeHOoe

NPOCTPAHCTBO SBJISIETCSI 00Pa30M OIMepaTopa).

BOoo~NOOR~WDNE



33. Pa3mepHOCTH IPOCTpAHCTBA Kak CyMMa pa3MepHOCTEH sijipa u o0Opasa.

Oo0pa3en 3K3aMeHAMOHHOT0 OMJIeTa

1. Onpenenenue u cBoWCTBA TMHEHHOTO MPOCTPAHCTBA.

2. Pa3mepHOCTH MPOCTpAHCTBA KaK CyMMa pa3MepHOCTe sapa u oOpasa.

3. BekTop x uMeeT KoopaAnuHAThI (X1;X2;X3) B HEKOTOpOM Oasuce. Oneparop A ASHCTBYET HA X

cemyrommM 00pazoM: Ax=(x1;xst X;;X; —X5) . SIBISETCS M 5TOT ONMEPATOP JUHEHHBIM?
Kputepunu onieHuBaHusl 0TBETA HA IK3aMeHe

1. Hopwmsl onieHrBaHMs OTBETA

Nori/mm CTpyKTypHas 4yacTh Omiiera KonuyectBo 6amioB
1 TeopeTrnueckuii Bonpoc 1 6ann
2 MaremaTrnyeckas MOJIeb 1 6ann
3 Peanusanus pemenus 3agaumn 2 bata
(*) Bo3moskna rpananus B 0,25 6ana.
2. [IIkana orieHnBaHuUs pabOTHI:
/1 Ornenka KonunuectBo 6amios
1 | Orimuno 4,75-5
2 | Xoporio 3,75-4,5
3 | YioBieTBopuTEIHbHO 3-3,5
4 | HeyoBneTBOPUTEIHHO MeHee 3

7. IlepeyeHb OCHOBHOIi M 10NIOJTHUTEILHOMH YU4e0HOIl TUTepaTypbl

7.1. OcHoBHAaf JIUTEPATYypPA

1. bypmucrpoBa E. b. Jluneiinas anreOpa: ydyeOHUK W TPAKTUKYM IS aKaJIEeMHUYECKOTO
0axamaspuara / E. b. Bypmucrposa, C. I'. JIobanos. — M.: UsnarensctBo Opaiit, 2022. — 421 ¢. —
(Cepusi: bakamaBp. Axamemuwueckuii kypc). — ISBN 978-5-9916-3588-2. — Pexum goctyna:
www.biblio-online.ru/book/6 ASA6F52-FA19-4717-80BF-28331B7BAG6S.

2. Kpemep H. I. Jluneiinas anreOpa: yd4eOHMK W TPAKTUKYM IS aKaJIEMHYECKOTO
0akanaspuata / H. I1I. Kpemep, M. H. ®puaman. — 2-e u3f., ucnp. u gom. — M.: U3narensctBo KOpaiir,
2022. — 309 c. — (Cepus: bakanaBp. Axagemudeckuit Kypc). — ISBN 978-5-534-02350-3. — Pexum
noctyma: Www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E.

7.2. JlonoTHUTEIbHAS JTUTEpPaTypa
. 3yeB A M. Jluneiinas anreOpa. 3amaunuk-npaktukym, Cmonenck, Cmonl'y, 2007.
. Koctpukun A.W. Beenenue B anre6py. Jluneiinas anreépa. MIITHMO, 2009
. Koctpukun A.M. OcHoBbl anre6pst. M., 2001.
. Kynmukos JI.5I. Anre6pa u teopus uucen. M., 2000.
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7.3. Ilepeuennb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHET»
. DnexTponHnas oubmnoreka https://www.biblio-online.ru
. 3. Marematuka. URL: http://www.intuit.ru/department/mathematics/;
. O6mepoccuiickuit Mmatemarndeckuii mopran MATH-NET URL: www.mathnet.ru:
. HartmonanmsHbIH OTKPBITEIN yHEBEpcHTET (INtuit.ru);
. HarimonaneHas miardopma oTkpbeIToro oopasosanus (opened.ru).
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8. MaTepuajbHO-TeXHHYECKOe o0ecnieyeHue
Y4yeOnast ayquropusi Ui NPOBeJAeHUS] 3aHATHH JEKIMOHHOTO M CEeMHMHAPCKOr0 THIIA,
rPYNNOBBIX M HMHAMBUAYAJIBHBIX KOHCYJIbTALHUI, TEKYIIero KOHTPOJSI M MPOMEKYTOYHOMH
aTTecTallMH, OCHAILICHHAS CIICAYIOLIMM 000pyJIOBaHUEM: CTaHIapTHas yueOHas mebenb (28 y4eOHbIX
MOCA/I0YHBIX MECT), CTOJ M CTYJI JJIs TpernoaaBarens — no 1 mr., kadeapa uis nekropa — 1 mr., gocka
HACTEHHas TpexdJeMeHTHass — 1 mT., HanoJbHBIM MOOMIIBHBIA MpoeKunoHHbIH 3kpan DA-LITE - 1


http://www.biblio-online.ru/book/6A5A6F52-FA19-4717-80BF-28331B7BA668.
http://www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E.
https://www.biblio-online.ru/
http://www.intuit.ru/department/mathematics/;
http://www.mathnet.ru/

mr., MyiabTuMeauanpoekrop BenQ — 1 mr., HOyrOyk Lenovo — lmr., kosonku Genius — 1 mr.,
MepPCOHANTBbHBIE KOMITBIOTEPHI, 00bEMHEHHBIE B CETh C BBIX0JI0M B MHTEepHET, — 16 1mT.

IHomemenue AJsi CaMOCTOATENbHON PadOThl — KOMIIBIOTEPHBIA KJacC € JIOCTYIIOM K CETH
«HUutepuer» u SUOC Cmonl'Vy.

9. IporpamMmmHoe obecrieueHne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nureH3us
66975477 ot 03.06.2016 (6eccpouno).
PTC Mathcad 15.0 (JIutensus 449732)
Obyuaromumes  obecrieueH poctyn Kk OBC  «lOpaiit», pgoctym B 3JIEKTPOHHYIO
nH()OPMaTMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA.



