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1. MecTto nucuuminebl B cTpykrype OIl

HNuctunmuaa «JluHeliHas anreOpa» BXOOUT B 00s3aTeNbHYI YacTh Y4YeOHOro IUIaHa I10
nporpaMMe OakajaBpuaTa Mo HampaieHdHto nmoAarotoBku 44.03.05 Ilemaroruueckoe oOpa3zoBaHHE,
HarpaBJIeHHOCTH (Mpoduias) Ousnka. Maremaruka.

TpeOoBanusi K BXOJHBIM 3HAHHUSM, YMEHUSM U KOMIICTEHIIUSM CTYACHTAa (OPMHUPYIOTCS Ha
OCHOBE MPOTrpaMMbI CpeliHero (T0JIHOro) o0IIero 00pa3oBaHus M0 MaTeMaTHKE.

Hucuunnuna «Jluneiinas anreOpa» sBISIETCS MNPEIIICCTBYIONMIEH NPAKTUYECKU ISl BCEX
MaTeMaTHYeCKUX AUCHUILTUH. [IprnobpeTeHHble B pe3yabTaTe U3yUyeHUsl JUCIUILIMHBI 3HAHUS, YMEHUS
Y HAaBBIKUA HCIIOJIB3YIOTCS TPAKTHYECKH BO BCEX 0€3 HCKIIOUEHHUS MATEMAaTHYECKHUX TUCIUILTAHAX,
MOAYJIAX M TMpaKkTUKax, Hampumep, Takux Kak «Teopust uucen», «OcCHOBHbIE anreOpanyeckue
CTPYKTYpPBI», «Anredpa MHOTOUJIEHOB» U JIp.

OTmeTHM, YTO METO/IbI TMHEHHOW anreOpbl HAXOAAT HIMpoYaiiliiee MPUMEHEHHE TPAKTUYECKU BO
BCEX E€CTECTBCHHBIX HAyKaX, a TAK)KE B PA3IMYHBIX 0OJIACTSIX TEXHUKHU, B COIUATBHO-IKOHOMHUYECKUX
UCCIIeIOBaHMAX U Ap. BoT mouemy Kypc JUHEHHON anreOphl 3aHUMAaeT BaXKHOE MECTO B MPEIMETHON
MOATOTOBKE IO OCHOBHOW 0Opa30oBaTeNbHON IporpamMme HampaBieHus mnoarotoBku — 44.03.05
[Tegarornyeckoe odbpazoBanue, npodmib «Marematuka, MabopmaTikay.

2. [lnanupyembie pe3yJibTaThl 00yYeHHUSsI 10 TUCIHUILINHE

Kommerennus MHaukaTopsl JOCTHKEHUS

OIIK-8. Cnocoben  ocymecTBIATh| 3HATh: 00BEKT, IPEAMET, OCHOBHBIC KATETOPUH, IIPHUHIIUIIBI,
MEJarOrM4YeCKyt0  JICATEIbHOCTh  HA| 3aKOHOMEPHOCTH, CTPYKTYypy IMEAAroru4ecko Haykw;
OCHOBC CIICHHUAJIBHBIX HAYy4YHBIX 3HAHUH CYII[HOCTbD, CTPYKTYDY, JTUHAMUKY LIEJIOCTHOI'O
MeJIarorM4eckoro  Mpolecca; COCTOSSHUE U TEHICHIIMHU
pa3BUTHS OTCUECTBEHHBIX i MEXIYHAPOTHBIX
MMEeJArOTHYECKUX W I[ICUXOJOTHYECKUX  HCCIIEIOBaHMI;
METOJIOJIOTHIO IIeJarOrMIeCKOro HCCIICAOBAHUS;
0COOEHHOCTH, JIOTHKY, 3aKOHOMEPHOCTH, (DOPMBI, METOJIBI U
cpeicTBa Tpoliecca OOyYeHHUS W BOCHHUTAHUS, OCHOBBI
MICUXOJIOTHH JIMYHOCTH, OCHOBHBIE TEOPETUUECKUE TTOIXOIbI
K TIOHUMaHUI0 (EeHOMEHa JMYHOCTH; TO3HABaTEIbHBIC
MpoLIeCChl, MX CBOWCTBA, 3aKOHOMEPHOCTH M pOJib B
MHTEIUIEKTyJIbHOM u TBOPYECKOM JIEATEIILHOCTH,
OOIIETEOPETUYECKNE OCHOBBI METOIAMKU TPEIoIaBaHUs
npeaMeTa B 00beMe, HEOOXOAMMOM JUIsl OCYIIECTBIICHUS
MEeAaroru4ecko JesSTENbHOCTH; CTPOCHHE U  (PYHKIHMH
OpraHusma, OCHOBHBIE  3aKOHOMEPHOCTH  Pa3BUTHUSA
YyelnoBeKa; OOIIMe 3aKOHOMEPHOCTH U BO3PACTHBIC
0COOEHHOCTH  (YHKIIMOHUPOBAHUSI OCHOBHBIX  CHCTEM
OpraHM3Ma ydYalllUXcsi; TUTHEHHYeCKHe TpeOoBaHUS K
OpraHu3aiy 00pa30BaTENILHOTO TIpollecca M TUTHEHY
yueOHOro  mporecca;  HMHCTPYMEHTAJIbHBIE  CPEICTBa
WH(POPMAITMOHHBIX TEXHOJIOTHMA.

YMmerb: TPUMEHSATH TEOPETUUYECKUE 3HAHMUS B PEIICHUH
MeJaroruyecKux 3ajadv; IJIaHUPOBaTh, MPOEKTUPOBATH U
OCYILIECTBIISATh MEAArOrMYECKUN MPOIECC B PA3THUYHBIX
TAMAaX  OOpa3oBaTENbHBIX  YUPEKICHUW;  OMPEIEIITh
CTPYKTYPY M METOJIOJOTHIO MPOBEJIECHUS MEAaroruyecKkoro
WCCJICIOBAHMS; aJIEKBATHO IIEJISIM BBICTPANBATh YUCOHBIA H
BOCIIUTATEIbHBIA TIPOIECC, BBIOMpas COOTBETCTBYIOIIHE
GbopMBI, METOIBI H CpPEACTBA €ro  OCYIIECTBICHUS,
HCIOIL30BAaTh B  MCAArOTMYCCKON  NCATCIBHOCTH U
MEXKIUYHOCTHOM B3aMMOJICHCTBHH COBpPEMEHHbBIE




JOCTMOKEHMSI ~ ICUXOJOTMYECKOM  HAyKHM;  YYUTBIBaTh
BO3paCTHBIC (PU3UOJIOTMYECKHE OCOOEHHOCTH Y4YaIMXCS B
MeJaroru4eckom npolecce; UCII0JIb30BaTh
UH(POPMALIMOHHbIE TEXHOJIOTHH pelieHus
npodeccuoHaNbHBIX 3a/1ay.

JUIA

BJIaIleTb: KaTCropruaJbHbIM allllapaTOM nez[aromqecxoﬁ
HAYKH, HaBbIKaMM  pPCHICHUA  IIE€AArOrMdceCKUX  3ajady,
crocodamMu IUIAaHUPOBAHUA u OCYIICCTBIICHUA
06pa3OBaTeanoro mponecca, criocodbamMu IIPOBCACHUA

MeAarornyeckoro HSKCHepuMeHTa; (opMaMd U METOJlaMu
OCYIICCTBIICHUSI Y4eOHOM ¥ BOCIHTATEIBHOH pPabOTHI;
nprueMaMd M METOJAMH TICUXOJIUATHOCTHKU JIMYHOCTH,
W3YYCHUSI 0COOCHHOCTEH NPO(heCCUOHATLHOM AEeSITeTbHOCTH;
HABBIKAMU OPTaHMW3aIlUU TIEAArOTUYCCKON JEATeITbHOCTU C
MO3UIMI COXPAHCHUS 3JI0POBbS; METOAaMH MPOQUIAKTUKA
HapylmIeHUH  (U3MYECKOTO  Pa3BUTUSA U TOBBIIICHUS
aJlaNTallMOHHBIX PE3epPBOB OPraHM3Ma; METOJaMU OKa3aHUs
nepBoi JOBpayeOHOM MOMOIIM; METOJaMU IpPUMEHEHUs
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHMH B
00pa3oBaTelIbHOM MpoIiecce.

MK-5. Criocoben UCTIOJIb30BATh
Hay4HbIC 3HAaHUS B  NPEIMETHON
obmacti (MaremaTWka) B TIpoIecce
(dhopMUpOBaHHS MpeAMETHOM

KOMIICTCHIIMH OOYYarOLIMXCS B PaMKax
peanu3anuu OCHOBHOM
00111€00pa30BaTEIbHOM MPOrpaMMBbI

3HAaTBh: COBPEMEHHOE COCTOSIHUE U NEPCIEKTUBBI Pa3BUTHS
MaTeMaTUKUd Kak Y4eOHOH JUCHMIUIMHBL, HalpaBiICHUS
pasBUTHs ILIKOJBHOTO MaTeMaTH4YecKoro oOpa3oBaHus,
TEOPETUYECKHE OCHOBBI OOyUYEHUSI MaTeMaTHKE, TPUHIIUIIBI
IIOCTPOCHHUS METOIMYECKON CUCTEMBI o0yueHus
MaTeMaTUKe, OCHOBHbIE JIMHMM IIKOJBHOIO  Kypca
MaTEMaTUKU, UX CTPYKTYpYy, COAEpKaHWE U POJb, JTallbl
(GbopMUpOBaHUS MATEMATUYECKUX MOHITUHA, METOAMYECKHE
MOIXOJbl K W3YYEHHUIO OCHOBHBIX TEM IIKOJBHOTO Kypca
MaTeMaTHKH;

YMeTh: aHaIM3MPOBATh U MHTEPIPETUPOBATH COACpPKAHHE
MaTeMaTUYeCKUX TOHATUM, TeopeM, 3ajad, pa3padaThiBaTh
(dparMeHThl YpPOKOB, OpIaHU30BBIBATH 0Opa30BATENbHBIN
mpouecc  oOy4yeHMs] ~ MareMaTHKe,  KOHCTPYHpOBAaTh
METOJMKY BBEICHUS MOHITHH, U3y4EHHs] TEOPEM, PEIICHHUS
3ajady;

Baaners: OCHOBHBIMU npueMaMu OpraHu3aluu
JESTEJIbHOCTH IIKOJIBHUKOB IO HW3YYEHHUIO MAaTE€MaTUKH,

HaBBIKAMH  pa3pabOTKM METOAWKH WM3YyUYCHUS] YaCTHBIX
BOIIPOCOB OOYyYEHUsI MaTeMaTHKe, HWCCIEA0BATEIbCKUMHU
MEeTOJaMH B TPO(hEeCCHOHATILHON JESTETHbHOCTH.
IIK-7. Cnocoben  MmaTemaTHueckd| 3HATh: 0a3oBble MIPUHIIMITBI MIOCTaHOBKH
KOPPEKTHO CTaBUTh| €CTECTBEHHOHAYYHBIX 3a/lad W  KJIACCHMYECKUX  3aJa4
CCTCCTBCHHOHAYYHBIC 3a/lauun U| MATEMaTUKH, ONPEICICHHUA  OCHOBHBIX IIOHATHH U
KlacCH4eCKnue  3ala4  MaTEMAaTHKH, noka3aTelbCTBA  TEOPEM  [O  OCHOBHBIM  pasgeiaMm
CTPOTO JIOKa3aTh YTBEPIKJICHUE,| MaTeMATHKY,
cOpMyIHPOBATE PE3YNBTAT, YBUACTH| YVyerh: peliaTh OCHOBHBIC THITBI MaTEMAaTHYECKHX 3ajad,
CJACACTBAA MOTYICHHOTO pE3y/IbTaTa JI0Ka3aTh  yTBEpXKJEHHE, C(HOPMYIUpPOBATh  PE3yJbTar,
YBUJIETh €r0 CIEACTBUS;
Baangern: MIePBUYHBIMU HaBBIKAMH MIPUMEHEHUS

MaTE€MaTUYeCKOro amrnapara K pelIeHUI0 KOHKPETHBIX 3a7a4
U3 pa3IM4yHBIX O0JIacTel MNPHUKIAJHOM MaTeMaTHKU U
UH(POPMATUKH.




3. ConepxxaHue TUCHUIIMHBI
1. Teopusi MmaTpuil U onpeaeauTeneil. Matpuiel u nefictBust Hax HUMH. CBONCTBA CyMMBI MaTpHII,
MPOU3BEACHUST MAaTPUIBl HA YHCIIO, Ipou3BeaeHus: mMatpull. IlepecraHoBku. Teopema 06 M3MEeHEHUHN
YETHOCTHU MEPECTAaHOBKU IpH TpaHcno3uuuu. lloncranoBka. YTBepKaeHUE O COXpaHEHUU YETHOCTH
IIOJICTAHOBKHU IpHU pa3iuyHbIX €€ 3anucsax. OmpeneneHue onpenenurens. CBONCTBA ONPEEINUTEINS.
Teopema 0 pasnokeHuu orpeaenuTens mo crpoke (crtondiy). Panr marpunsl. bazucHblii MuHOP.
Teopema o0 cylecTBOBaHMM OOpaTHOM MAaTpHUIbl. YTBEPKIACHUS O E€IUHCTBEHHOCTHM MAaTpULIbI,
oOanaroieii CBOMCTBOM €IMHUYHON U O €JMHCTBEHHOCTH OOpaTHOM MaTpPHUIIbI.
2. Cucrembl JuHeHHbIX YypaBHeHMil. CHUCTeMBl JIMHEHHBIX YypaBHEHUH. OJeMeHTapHbIC
peoOpa3oBaHus JIMHEHHONW cucTeMbl. MeTo/bl pelieHusl JTUHEHHBIX CUCTEM C HEHYJIEBBIM IJIaBHBIM
onpeaenutenem. opmynsl Kpamepa. Teopema o cylmecTBOBaHUM HEHYJIEBOTO PELICHHUS OJHOPOJIHOMN
JUHEHHONW CUCTeMBl B CiIydae, KOrJa KOJIMYECTBO HEM3BECTHBIX OOJIbIIE KOJIWYECTBA YPaBHEHHI.
Apudmerndeckoe N-MEpHOE BEKTOPHOE MPOCTpaHCTBO. Kputepuii JMHEHHOW 3aBUCHUMOCTH.
YTBepkaeHHe O IJMHEHHOW 3aBUCUMOCTH CHUCTEMBI 3JeMeHTOB (M3 RM™), comepskarmieil JMHEHHO
3aBHCHUMBIC DJIEMCHTBHI. Y TBEPIKIACHHUE O JMHEHHOW 3aBHCHMOCTH cHucTeMbl K amementoB (3 R™) B
ciydae, KOTJa BCe OHH JIMHEHHO BBIPAXKAIOTCS depes cuctemy u3 I snementoB (I < K). Teopema o
panre marpunsl. Teopema Kponekepa—Kanesu.
3. JluHeiinble mpoctpaHcTBa. OrnpeneieHre W CBOWCTBa JIMHEHHOrO MpOCTpaHcTBa. YeTkipe
yTBepKAeHUs 0 0a3uce. Teopema 0 HEBBIPOKIECHHOCTU MaTpULlbl nepexonaa. Teopema 00 M3MEHEHUU
KOOpJIMHAT 3JEMEHTa MpHU Iepexojie K HOBoMmy Oasucy. JluneitHpie moampoctpancTBa. Kpurepwii
noanpoctpaHcTBa. JluHeitHass 00oJ0YKa DJIIEMEHTOB Kak moarpocTtpaHcTBo. I[lepeceuenue
MOANPOCTPAHCTB KaK MOANPOCTpaHcTBO. CyMMa MOANPOCTPAHCTB KaK MOANPOCTpaHCTBO. JIuHeliHoe
MPOCTPAHCTBO KaK MpsiMasi cyMMa MOANpocTpaHCcTB. JInHelHsblil oneparop. Haxoxnenue koopauHar
JJIEMEHTa IOoJ  JEHCTBHEM Ha HEro JIMHEHHOro ormepartopa. M3MeHeHume MaTpuubl JUHEHHOIO
orieparopa Mpu rnepexojie K HoBoMmy 6azucy. JlelcTBus ¢ TMHEHHBIME oriepaTopaMu. MaTpuIlbl CyMMBI
JMHENHBIX ONEPATOPOB, IPOU3BEIEHUS JIMHEWHOIO ONEepaTropa Ha YHUCIO, MPOU3BEIACHUS JIMHEHHBIX
oneparopoB. Ob6pa3, paHr, sapo, nedext auHerHoro oneparopa. Kpurepuii coOCTBEHHOTO 3HAUYECHHS
JUHEWHOro omeparopa. MHOXECTBO BceX COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX OJHOMY
cOOCTBEHHOMY 3HAYEHHIO KaK MOJIPOCTPAHCTBO. TeopeMa 0 TMHEWHOW HE3aBUCUMOCTH COOCTBEHHBIX
BEKTOPOB, OTBEYAIOIIUX PA3JIMYHBIM COOCTBEHHBIM 3HAYCHUSIM.
4. EBkiaugoBbl mnpocrpaHcTrBa. CkansipHOe MNpOMU3BEIACHHE B JIEHCTBUTENBHOM EBKINIOBOM
npoctpanctBe. HepaBenctso Komm—-bynsikockoro. Hopma B EBKINMAOBOM NpOCTpaHCTBE. YTOI
MEXIy 3JEMEHTaMU. YTBEpPXKACHHE O TOM, YTO OPTOHOPMHMPOBAHHBIM Oazuc SBISETCS Oa3UCOM.
CkanspHoe NpoW3BEACHHWE B  OPTOHOPMHUpOBaHHOM  Oasuce. [lpomecc  opToroHanu3anuy.
OpToroHanbHOE AOMOJHEHUE TOAIPOCTPAHCTBA KaK MOAIPOCTPAHCTBO. EBKINIOBO MPOCTPAHCTBO KaK
npsiMasi cyMMa CBOETO TMOZNPOCTPAHCTBA W OPTOTOHAJIBHOIO JOIMOJHEHHS K HeMmy. Teopema 00
n3oMopHocT  EBKIMIOBBIX TNPOCTPaHCTB OAHOW pasMepHOCTH. CKalspHOE MPOU3BEACHHUE B
KOMIUIEKCHOM EBKiIMaoBoM mpocTpaHcTBE M ero coiictBa. HepaBenctBo Komm—byHsikoBckoro B
KOMIUIEKCHOM EBKIMIIOBOM MpoCTpaHCTBE. JIMHEHHOE MPOCTPAHCTBO OMEPATOPOB. YTBEPKICHHE O
TOM, YTO B Cllydyae B3aUMHO OJIHO3HAYHOI'O oreparopa Jr000i 3JeMEHT HpOCTPaHCTBA SIBISETCS
oOpa3oM HEKOTOporo »sjemeHTa. Kputepwii cyIiecTBOBaHHS OOpaTHOTO omeparopa (B3auMHAas
OJTHO3HAYHOCTh). Kputepuii TOro, uto sApo omeparopa COCTOMT TOJIBKO W3 HYJEBOTO 3JEMEHTa
(B3auMHasi OHO3HAYHOCTH oreparopa). Kpurepuil Toro, uto sSApo omepaTopa COCTOUT TOJIBKO M3
HYJIEBOrO »3JeMeHTa (JIMHEHHOe TMPOCTPAHCTBO sBisAeTCsS oOpa3oM omeparopa). Pa3mepHocTh
MIPOCTPAHCTBA KaK CyMMa pa3MepHOCTeH sipa u odpasa.



4. TeMaTH4ecKHii IJIaH

1 cemecTp
Ne Pa3nensl u Bcero Dopmbl 3aHITUI
/1 TEMEI 4acoB | JICKI[UU | IPAKTHYECKHUE | TaOOPATOPHBIE | CAMOCTOSTEIIbHAS
3aHATUS 3aHATUS pabora
1 Teopus  matpuny, wu | 59 16 16 — 27
ONpeACIUTENEN
2 Cucremsbl JIMHENHBIX 58 16 16 - 26
YpaBHEHU U
DK3aMeH 27 - - - 27
HUTOI'O | 144 32 32 - 53+27
2 cemecTp
Ne Paznenst n Bcero @DOpMBI 3aHATHI
n/m TEMBI YacoB | JICKIIUU | TIPAKTHYECKHUE | TAOOPATOPHBIE | CAMOCTOSTEIIbHAS
3aHATUS 3aHATUS pabora
1 JIuHeiinbie 67 20 20 - 27
MIPOCTPAHCTBA
2 EBxinaoBbI 50 12 12 - 26
MIPOCTPAHCTBA
DK3aMeH 27 - - - 27
HUTOI'O | 144 32 32 - 53+27

5. Buabl o0pa3oBaTe/ibHOM 1eSITeIbHOCTH
3aHATHSA JIEKIMOHHOIO THIIA

Jlexkuuu

1 cemecTp

1-2. Marpursl u aevictBus Haa HUMU. CBOMCTBA CyMMBI MaTpHII,
4KCII0, TPOU3BEACHUS MATPHILI.

3-4. OnpenencHue onpenenuTess MaTpuilbl. CBOWCTBA ONMPEACITUTEIS.

5-6. MuHOpbI 1 anrebpanyeckue JOMOJHEHHUs. TeopeMa O Pa3JIOKEHUH OMNpeAeTUTENs M0
CTpPOKE.

7-8. Teopema cymiecTBOBaHMS OOpaTHOM MaTpULbl. YTBEpXKIEHUS O €IWHCTBEHHOCTH
MaTpHllbl, 00J1aJjatoIIel CBONCTBOM €JMHUYHON U O €IMHCTBEHHOCTH 00OpaTHON MaTpUIIbL.

9-10. Cuctemsl TMHEHHBIX ypaBHEeHUH. OCHOBHBIE AJIEMEHTapHbIE PeoOpa30oBaHusl TMHEHHOM
cucteMbl. MeTobpl pelieHHs JIMHEHHBIX CHUCTEM C HEHYJIEBBIM TIJIaBHBIM OIpeaeiauTeneM (MeToj
I"aycca, matpuunslit Mmeton). Metoa Kpamepa.

11-12. VTBepxkJIeHHE O CYIIECTBOBAHWU HEHYJEBOTO PEIICHUS OJHOPOJHON JTHMHEHHOMN
CHCTEMBbl B Cily4yae, KOIJa KOJWYECTBO HEHU3BECTHBIX OOJbllle KOJUYECTBA ypaBHEHUH.
Apudmerrueckoe N-MepHOE BEKTOPHOE MpocTpaHcTBO. Kpurepuil muHeitHON 3aBUCHUMOCTH.

13-14. YTBepkaeHHe O JIMHEHHON 3aBUCUMOCTH CHCTEMBI 31eMeHTOB (U3 R®), comepxareit
JIMHEHHO 3aBUCHMBIC DJICMEHTBI. Y TBEPXK/ICHHE O JIMHEHHON 3aBUCUMOCTH CHUCTEMBI K 3yieMeHTOB (U3
Rn) B ciryyae, korzia Bce OHU JIMHEIHO BBIPA)KAIOTCS Yepe3 CHCTEMY U3 I a5ieMeHTOB (I < K).

15-16. Teopema o panre marpunbl. Teopema Kponekepa—Kanemnm.

IMPOU3BCACHUA MAaTpPHUILIbI HA

2 cemecTp

1-2. OnpeneneHue U CBONCTBA JHMHEWHOTO MPOCTpaHCTBA. UeThipe yTBepKIeHUs o Oasuce.
TeopeMa O HECBBIPOXKACHHOCTU MAaTpUIEBI IIEPEX0aa.

3-4. Teopema 00 U3MEHEHUHU KOOPAMHAT dJIEMEHTA MPH Tiepexo/ie K HoBoMy Oasucy. JIuneitHbie
noanpoctpancTBa.  Kputepmit  moampoctpaHcTBa.  JIuHelHas  00ojiouka  3JIEMEHTOB  Kak
noanpocTpaHcTBo. I[lepeceyenne MmoANpOCTPaHCTB Kak MOANpocTpaHCTBO. CyMMa MOANPOCTPAHCTB
KaK MOJMpPOCTpaHCTBO. JIMHeHOe MPOCTPaHCTBO KaK MpsiMasi CyMMa MOANPOCTPAHCTB.




5-6. Jluneitnplii omeparop. Marpuna nuHeiiHOro onepatopa. HaxoskaeHue KoOpIuHAT
3JIEMEHTAa TMOJl JCHCTBUEM Ha HEro JIMHEHMHOro omeparopa. 3mMeHeHWe MaTpullbl JUHEWHOTO
olepaTopa Ipu Mepexoie K HOBOMy Oa3ucy.

7-8. JlefictBusl ¢ JWHEHHBIMH oOIepaTopaMu. MaTrpuilbl CyMMBI JIMHEHHBIX OIEPaTOPOB,
MPOU3BEACHUS IMHEWHOTO OllepaTopa Ha YHCIIO, MPOU3BEACHHS JIMHEHHBIX onepaTopoB. O0pas, paHr,
a51po, nedekt nuHerHoro onepatopa. CoOCTBEeHHbIE 3HAUYEHUS M COOCTBEHHBIE BEKTOPHI JTMHEIHOIO
oreparopa.

9-10. CkanspHoe mnpou3BeAeHUE B  JeiCTBUTENbHOM  EBKIHMIOBOM  IPOCTPaHCTBE.
HepasencrBo Komm—byHnskosckoro. Hopma B EBKIIMI0BOM ITPOCTPAHCTBE. YTOJI MEXKY JIEMEHTAMMU.
YTBepkaeHHe 0 TOM, YTO OPTOHOPMHPOBAHHBIN 0a3uc sBnsieTcss 0azucoMm. CKalsipHOE MPOU3BEACHUE
B OPTOHOPMHUPOBAHHOM Oa3uce.

11-12. Tlpomecc optoronanuzauuu. OpTOroHaNbHOE [OMOJHEHHE TMOIIPOCTPAHCTBA Kak
MOANPOCTPAHCTBO. EBKINAOBO NPOCTPAHCTBO Kak MpsMas CymMMa CBOErO MOJIPOCTPAaHCTBA U
OpPTOTOHANILHOTO JOMOJHEHUs K HeMy. Teopema 00 n3omopdHOCTH EBKIMIOBBIX MPOCTPAHCTB OJHON
Pa3MEPHOCTH.

13-14. CxansipHoe mpou3BeJeHIe B KOMIUIEKCHOM EBKIIMI0BOM MPOCTPAHCTBE U €TO CBOWCTBA.
HepasenctBo Komn—byHSKOBCKOro B KOMIUIEKCHOM EBKiIMIOBOM mpocTtpaHcTBe.  JIuHelHoe
MIPOCTPAHCTBO OINEPATOPOB. YTBEPKIECHUE O TOM, YTO B CIy4yae B3aHMMHO OJHO3HAYHOIO ONEpaTropa
J000M 3IEMEHT IPOCTPAHCTBA SBJSIETCSI 00pa30M HEKOTOPOIO 3JIEMEHTA.

15-16. Kpurepuii cymectBoBanusi 00paTHOro omeparopa (B3auMHas OJHO3HAYHOCTB).
Kpurepuii Toro, 4ro sapo omepaTropa COCTOMT TOJBKO W3 HYJIEBOrO 3JeMeHTa (B3auMHas
OJIHO3HAYHOCTH omepaTtopa). Kputepuii Toro, 4ro sapo omepaTtopa COCTOUT TOJBKO W3 HYJIEBOTO
aneMeHTa (JIMHEHHOE MPOCTPAHCTBO sBJIsETCS 00pa3oM oreparopa). PazMepHOCTh MpocTpaHCTBa Kak
CyMMa pa3MepHOCTeH sjipa u obpasa.

3aHATHSA CEMHHAPCKOI0 THIIA
He npenycMoTpeHsl.

IIpakTHYecKkue 3aHATHA
1 cemecTp

3ausaus 1-3. Mampuywl, Oeticmsusi HAO HUMU.

TeopeTrnueckre BOIPOCHI
1. Omnpenenenue CyMMBbl MaTpUll, MPOU3BEIEHUS MATPUIIBI HA YHWCIO, MPOU3BEICHUS
MaTpHII.
2. CpoiicTBa CyMMBI MaTpHIl, MPOU3BEACHUS MATPHIIBI HA YUCIIO, POU3BEICHHS MATPHII.

3a1a4y ¥ YIPaXKHEHUS JUIS aYAUTOPHON pabOThI
A.M.3yes. Jluneiinas anrebpa. 3amauyHuk-npakTukym., Cmonerck, Cmonl'y, 2007.
3amaum 1.1 a)-r), 1.2 a)-r), 1.3, 1.5 a)-B), 1.7, 1.8 a)-1).

3agaHus 11 CaMOCTOSITSIbHON Da6OTBI

A.M.3yes. Jluneiinas anre6pa. 3agauyHuK-npakTHKyM., Cmonenck, Cmonl'V, 2007.
3amaum 1.1 o)-x), 1.2 n)-x), 1.4, 1.5 1)-0), 1.6, 1.8 1)-%).

3austue 4. Onpedenenue onpedenumers.
Teopernueckne BOPOCHI

1. [lepectanoBka. VYTBepxkaeHue 00 M3MEHEHHMH UYETHOCTH MEPECTAHOBKU  IIPH
TPaHCIIO3HULINN.




2. IToncraHOBKU. YTBEPKIACHUE O COXPAHEHUU YETHOCTH IIOJCTAHOBKY IIPU  PA3JIMYHBIX
e€ 3anmcsx.

3. OnpeneneHue onpeaeTuTeNsi MaTPHIIBL.

3a/1auu ¥ ynpa)KHEHUs JUIsl ayJIUTOPHOU pabOoThI
A.M.3yes. JIuneiinas anredpa. 3amauyHuk-npakTuKym., Cmosenck, Cmonl'y, 2007.
3amauu 2.1 a)-B), €)-k). Haiftu onpeaenurenu no onpeaeieHuro.

3agadus Ul CaMOCTOSATEIBHON pabOThI

A.M.3yes. Jluneitnas anreOpa. 3anagyHuk-npakTukym., Cmonenck, Cmonl'y, 2007.
3amauu 2.1 1)-1), 3)-u). HaliTu onpenenuTeny mo onpeaeacHuro.

3anstue 5. Haxoocoenue onpedenumens no memoody I aycca.
Teopernyeckue Bonpocsl

1. CBoiicTBa OnpeaeuTels.
2. Merton 'aycca.

3a/1auy ¥ ynpaXHeHUs JUTsl ayAUTOPHON pabOThI
A.M.3yes. JIuneiinas anredpa. 3aayHuK-npakTuKyM., Cmonenck, Cmonl'y, 2007.
3anmaum 2.1 a)-B), €)-x). Halitu onpenenutenu no merony ['aycca. 3agaua 2.2. 3agauu 2.3 a)-1).
Haiitn onpenenurenu no merony ['aycca.

3aIIaHI/I$I JUISL CAaMOCTOSTCILHOMN Da6OTI>I

A.M.3yes. Jluneiinas anredpa. 3aiayHuK-npakTuKyM., Cmonenck, Cmonl'y, 2007.
3amaun 2.1 1)-1), 3)-u). Haiitu onpenenurenu no metony laycca. 3agauu 2.3 m)-3). Haiitu
oTpeAeNuTeN! 1o MeToay [aycca.

3austue 6. Haxoowcoenue onpedenumensi pazioxceHuem no Cmpoke (cmonoyy).

TeopeTnueckne BOOPOCHI

1. MuHOpHI 1 anredpandeckue JOMOTHEHHUS.
2.Teopema 0 pa3noKEHUH ONPEIEIUTENS 10 CTPOKE.

3aJaun ¥ yOpaKHCHUS IS ayAUTOPHOM Da6OTLI

A.M.3yes. Jluneiinas anre6pa. 3agauyHuK-ipakTHKYM., Cmonenck, Cmonl'V, 2007.
3amauu 2.1 a)-B), €)-x). Haiitu onpeaenurenu pa3ioKeHUEM 0 CTPOKe (CTOJIOIY).
3anmaun 2.3 a)-r). HailiTu onpenenutenu pa3nokeHueM 1o CTpoke (cTonoiry).

3agaHus 118 CaMOCTOSITSIbHON Da6OTBI

A.M.3yes. Jluneiinas anre6pa. 3agauyHuK-pakTHKYM., Cmonenck, Cmonl'V, 2007.
3amauu 2.1 1)-1), 3)-n). Haiitu onpenenuTenu pa3iokeHUEM O CTPOKe (CTOJIOIY).
3anmaun 2.3 1)-3). Haiitu onpenenuTtenu pa3ioKeHHEM MO CTPOKE (CTONOIY).

3aunsarue 7. Pane mampuysoi.

TeopeTHyecKkre BOOPOCHI




1. MuHOpHI U anredpandeckue TOTOTHEHUS.
2.0npenenenre paHra MaTpuilbl.

3a1a4y ¥ YIpaKHEHUS JUIA aYIUTOPHON pabOThI
A.M.3yes. Jluneitnas anreOpa. 3anagyHuk-pakTuKyMm., Cmonenck, Cmonl'y, 2007.
3amauu 2.4 a), 1), €)-3).

3agadus Ul CaMOCTOSATEIBHON pabOThI

A.M.3yes. Jluneitnas anreOpa. 3anagyHuk-npakTuKyMm., Cmonenck, Cmonl'y, 2007.
3amauu 2.4 6)- B), A), M)-K).

3ausaTus 8-9. Oopamnas mampuya.

Teopernyeckue BOIPOCHI
1. Onpenenenue oOpaTHON MaTPHUIIBI.
2. Teopema cymiecTBoOBaHMsS 00paTHOM MaTpPHUIBL. Y TBEP)KICHHS O €AMHCTBEHHOCTH MATPHIIBI,
oOanaroieii CBOMCTBOM €IMHUYHON U O €JMHCTBEHHOCTH OOpaTHOM MaTpPHUIIBI.
3. Mertonbl Hax0XIeHHsI 00PaTHON MaTPHUIIBL.
4. MarpuuHble ypaBHEHHUS.

3a/iauu ¥ ynpaxHeHUs JUIs ayAUTOPHON pabOThI
A.M.3yes. Jluneiinas anredpa. 3aayHuK-npakTUKyM., Cmonenck, Cmonl'y, 2007.
3anmauu 3.1 a)-6, 1), ). Haiitu oO6paTHyto matpuity no ¢hopMyiie U MpUBEACHUEM K eIMHUYHOM
Marpuie. 3anaqu 3.2 a)-x), 3.3.

33I[aHI/I$I JUISL CAMOCTOSITCILHOMN Da6OTI>I

A.M.3yes. Jluneiinas anredpa. 3amauyHuK-npakTuKyM., Cmonenck, Cmonl'y, 2007.
3agauum 3.1 B)-T, e). Haiitu oOpatHyto matpuily no ¢gopmyne U NpUBEAEHUEM K €IMHUYHOM
Marpuiie. 3agaqu 3.2 3)-H).

3austue 10. Memoo [aycca pewienus nunetinbix cucmem.

TeopeTHueckne BOOPOCHI
1. Cucrembl JIHHEHHBIX ypaBHeHUN. OCHOBHBIE AJIEMEHTapHbIE MpeoOpa3zoBaHUs JTUHEHHOU

CUCTCMBI.
2. Meroabl pelieHus JIUHEUHBIX CUCTEM C HEHYJIEBBIM TJIABHBIM ONPEIETUTEIEM.
3. Meron l'aycca.

3a/lauy ¥ yIpaKHEHUs JUIsl ayAUTOPHON pabOThI
A.M.3yes. Jluneiinas anre6pa. 3agauyHuK-ipakTHKYM., Cmonenck, Cmonl'V, 2007.
3amauu 4.1 a), B)- 1), K).

3agaHus 118 CaMOCTOSITSIbHON Da6OTBI

A.M.3yes. Jluneiinas anre6pa. 3agauyHuK-pakTHKYM., Cmonenck, Cmonl'V, 2007.
3amauu 4.1 0), e), 3).

3austue 11. Memoo oopamuvix mampuy peuwienus TUHEUHbIX CUCTNEM.

TeopeTnyeckye BOOPOCHI




1. CucreMsl nuHEHHBIX ypaBHEHHUH. OCHOBHBIE >JIEMEHTapHbIE NPeoOpa3oBaHUS JTUHEWHON
CHCTEMBI.

2. MeTtozp!l pereHus JIMHEHHBIX CUCTEM C HEHYJIEBBIM IVIaBHBIM OIPEIEIUTEIIEM.

3. Meroa oOpaTHBIX MaTPHII.

3a1a4yd ¥ yOpaKHEHHUS JUI aYIUTOPHON pabOoThI
A.M.3yes. Jluneitnas anreOpa. 3anagyHuk-pakTuKyMm., Cmonenck, Cmonl'yY, 2007.
3amaun 4.2 a)-0), 4.3 B)-1).
3agaHus Jjisg CaMOCTOSITEILHOM PAOOThI

A.M.3yes. Jluneitnas anreOpa. 3anagyHuk-npakTuKym., Cmonenck, Cmonl'y, 2007.
3amaun 4.2 B)-1), 4.3 ).

3ansrtue 12. /lpasuno Kpamepa pewienus 1uneunvix cucmenm.

Teopernueckue BOIpochl
1. Cucrembl aMHEMHBIX ypaBHEHUN. OCHOBHBIE 3JIEMEHTapHblE MpeoOpa3oBaHUs JUHEHHOU
CHCTEMBI.
2. Metozp! pelieHus JIMHEHHBIX CUCTEM C HEHYJIEBBIM IVIaBHBIM OIPEIETUTEIIEM.
3. IlpaBuno Kpamepa.

3a1aun ¥ yopaXHEHUs JUIS ayIUTOPHOM paOOTEI
A.M.3yes. Jluneiinas anredpa. 3aayHuK-npakTUKyM., Cmonenck, Cmonl'y, 2007.
3anaun 4.4 a)-0), 4.5 B)-1).
3agaHus JJisg CaMOCTOSITEILHON PA0OThI

A.M.3yes. Jluneiinas anrebpa. 3agauHuk-npakTuKyM., Cmonenck, Cmonl'y, 2007.
3anaun 4.4 B)-1), 4.5 e).

3ausrus 13-14. Pewenue runetinvlx cucmem obue2o euoa.

Teopernyeckue BONPOCHI
1. Cucrembl JIMHEHHBIX ypaBHEHUN. OCHOBHBIE AJIEMEHTapHbIE MpeoOpa3zoBaHUs JUHEHHOU
CUCTEMBI.
2. Teopema Kponekepa-Kanemu.
3. IlpuBeieHnE OCHOBHOM MaTPHIIbI CUCTEMBI K «CTYIIEHUaTOMY» BHJY.
4. IlpuBeneHne pacliupeHHON MaTPULIbl CUCTEMBI K «CTYIIEHYaTOMY» BUY.

3a/layy U yIpaKHEHUs JUIsl ayAUTOPHON pabOThI
A.M.3yes. Jluneiinas anre6pa. 3agauyHuK-ipakTHKYM., Cmonenck, Cmonl'V, 2007.
3amauu 5.1 a)-e).

3agaHus 118 CaMOCTOSITSIbHON Da6OTBI

A.M.3yes. Jluneiinas anre6pa. 3agauyHuK-pakTHKYM., Cmonenck, Cmonl'V, 2007.
3amaun 5.1 x)-K).

Zanatus 15.  Pewenue nunelinvix cucmem ob6we20 6u0d ¢ HNOMOUBIO HAXONCOEHUS.
@dyHOameHmanvHOU cucmemuvl peuleHui.

TeopeTnyeckre BOpOoChI
1. Cuctembl nuHEHHBIX ypaBHeHWH. OCHOBHBIE dJ€MEHTapHBIC MPEOoOpa3OBaHMS JIMHEHHOU
CHUCTCMBI.




2. Teopema Kponekepa-Kanemiu.
3. JIuHeitHas He3aBUCUMOCTb CTPOK.
4. ®yHaMeHTalIbHAsL CUCTEMA PELICHUH.

3a/1auu ¥ ynpa)KHEHUs JUIsl ayJIUTOPHOU pabOoThI
A.M.3yes. JIuneiinas anredpa. 3amayHuk-npakTuKyM., Cmosenck, Cmonl'y, 2007.
3amaun 5.1 a)-e). Haiitm ¢QyHIamMeHTanbHYIO CHUCTEMY pEIICHUH OJHOPOJHOW CHCTEMBI.
CocTtaBuTh 0o0I11ee penieHre TaHHOW CUCTEMBI.
3aaHus JUIs CAaMOCTOSITENIbHOW PaOOTHI

A.M.3yes. Jluneitnas anreOpa. 3anagyHuk-npakTukym., Cmonenck, Cmonl'y, 2007.
3amaun 5.1 x)-k). Hailtm ¢yHIaMEHTAIBHYIO CHUCTEMY PEIICHHH OJHOPOIHON CHCTEMBI.
CocTaBuTh 0011I€E pEHICHUE TAHHOW CUCTEMBI.

3ansTue 16. [losmopenue mamepuana. Koumponvnas paboma

3aaun ¥ yOpakKHCHUS 11 ayAUTOPHOH Da6OTI>I

1. Brerauciure OIIpCACIINTCIIb, PA3JIOKUB €T0 110 9JICMCHTAM HepBOﬁ
CTPOKH
1 0 -1 -1
0 -1 -1 1

a b ¢ d
-1 -1 1 0
2. HaiinuTe panr MaTpHIIbI
0 4 10 1
8 18 7
10 18 40 17
1 7 17 3

3. HaiimuTe BCce MaTpHIIBI BTOPOTO MOPSIKA, KBAAPATHI KOTOPHIX PABHBI
€AMHUYHOW MaTpulE.
4. Pemnte MaTpU4HOE ypaBHEHUE:!

1 1 -1 1 -1 3
X2 1 0(=(4 3 2|
I -1 1 1 =25

5. PemuTe MMHEHHYIO CHCTEMY CO CIIEIYIOIIEH PaCcCIIUPEHHON MaTPUIICH:

0 4 10 1
4 8 18 7
10 18 40 17
1 7 17 3
2 cemecTp

3ausaTus 1-2. Onpedenenue u ceolicmea 1uHetiH020 NPOCMPAHCIEA.



Teopernueckrie BONPOCHI
1. Onpenenenue JTUHEWHOTO MPOCTPAHCTBA.
2. CBoiicTBa JUHEMHOTO MPOCTPAHCTBA.

3a/1auy U ynpakHeHUsl JUIsl ayAUTOPHON pabOThI
1. Jloka3aTb, YTO MHOKECTBO BCEX MaTpUIl pazmepa N X M ¢ 3aJaHHBIMU €CTECTBEHHBIM
o0pa3oM onepanusMyd CyMMbl MaTPUIl 1 YMHOKEHHU S MAaTPUIIbI HA YUCIIO 00pa3yeT JIMHEHHOe
IIPOCTPAHCTBO.
2. SIBnsiercs MU TUHEHHBIM IPOCTPAHCTBOM MHOKECTBO KBaJIpaTHBIX MaTPHIL MOPsIIKa N, ecliu

OTIepalliy 3a/1aHbl ceayomuM oopazom: A@B=A-B, A\OA=LA?
3. SIBnsieTcst I TMHEWHBIM MPOCTPAHCTBOM MHOKECTBO JIMArOHATBHBIX MATPHI] MOPSAKA N C

HYJIEBBIM OIPEICIUTENIEM, €CITH ONIEPAIUH 33/IaHbI CieyommmM oopazom: A@B=A-B, A\OA=AA?
4. SIBysieTCst M JTMHEHHBIM MPOCTPAHCTBOM MHOKECTBO BCEX BEIICCTBEHHBIX (DYHKIIHH,
MIPUHUMAIOIIUX MTOJIOKUTEIbHBIC 3HAUCHHSI Ha (-00;+00), €CIIU ONEPAIHH 33JaHbl CJICTYIOIINM

oopazom: f(x)®g(x)=f(x)-g(x), AOf(x)= fA(x)?
5. SIBNSIETCS M IMHEHHBIM POCTPAHCTBOM MHOKECTBO BCEX HEYETHBIX (DYHKLIMH, 3aJaHHBIX

Ha [-1;1], eciu omeparuu 3a7ansl cieayonmm oopasom : f(x)@g(x)=f(x)+g(x), AOf(x)= Af(x)?

3aJlaHus Il CAMOCTOSITCIILHOM Da6OTbI

1. SIBisieTcs M TMHERHBIM [IPOCTPAHCTBOM MHOYXKECTBO BCEX LIENBIX YUCE, €CIH ONEPALMH
3aj1aHbl cleayonmmM oopazom: adb=a+b, AGa=[ra]?
2. SIBysieTCs M IMHEWHBIM ITPOCTPAHCTBOM MHOYECTBO BCEX ITOJIOKUTEIBHBIX YHCEIT, €CITH

OIepalny 3aJaHbl CIeAyomuM oopasom: a®b=a- b, A\®a=a?

3anstus 3-4. Jlunevinas 3a6ucumocms u He3a8UCUMOCTL CUCHIEMbL INEMEHMO8 IUHENHO20
npocmpancmeaq.

Teopernueckne BONPOCH
1. Onpenenenue JTUHEWMHOW 3aBUCUMOCTH M HE3aBHCUMOCTH CUCTEMBI DJIEMEHTOB JINHEHHOTO
MPOCTPAHCTBA.
2. Kpurepuii nTMHENHHON 3aBUCIMOCTH.

3aga4u ¥ YIpaKHCHUS JUIS aYAUTOPHON paboOThHI

1. I/ICCJ'ICI[OBaTB Ha HHHCﬁHYIO 3aBUCUMOCTb CUCTEMY 3JICMCHTOB H3 JIMHEHHOTO IMPpOCTPAHCTBA
matpuil pasmepa 1x 3:

aA=@1 -1 2),B=(-1 1 -1),c=(2 -1 1)

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

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

nA=@1 -1 2),B=(-11 -1),c=(2 -1 1),p=(Q1 4 3)

2. I/ICCJ'ICI[OBaTB Ha HHHCﬁHYIO 3aBUCUMOCTb CUCTEMY 3JICMCHTOB U3 JIMHEWHOTO IPpOCTPAHCTBA
MaTtpuIl pazmepa 2 X 2:

1 2 01 0 1 0 0
a) A= ,B= ,C= D= :
3 4 2 1 3 2 1 1



2 0 11 11 2 1
0) A= ,B= ,C= ,D= .
00 30 11 2 1
3. UccnenoBarh Ha JIMHEHHYIO 3aBUCUMOCTb CUCTEMY 3JIEMEHTOB U3 JIMHEWHOTO MPOCTPAHCTBA

bynkuuii, onpenencHubix Ha (0;+00): f(X)=In X, g(X)=sin x, h(x)=¢e*.

3aJlaHus Il CAMOCTOSITEIILHOM Da6OTI)I

1. HCCJ’IGI[OB&TB Ha J'IPIHCfIHym 3aBUCUMOCTb CHUCTEMY JJICMCHTOB U3 JIMHEHMHOTO IIpOCTPAaHCTBA

GbyHKINH, OnpeaeacHHbIX Ha (— Z;z ): f(X)=tg? X, g(X)= 22 , h(x)=3.
2 2 COS” X

2. WccnenoBarh Ha JIMHEHHYIO 3aBUCUMOCTh CUCTEMY 3JIEMEHTOB M3 JIMHEWHOI'O MPOCTPAHCTBA,
3agaHHoro B 3amaue Ne 2 3ansatusa Nel: a=2,b=7.

3ausaTus 5-6. bazuc nunelino2o npocmpancmaa.

Teopernueckrie BONPOCHI
1. Onpenenennie Ga3uca IMHEHHOTO MPOCTPAHCTBA.
2. Yertslpe yTBepKIeHUS O Oa3uce.

3a/1auu U yIpaKHEHUs JUIS ayTMTOPHOU PabOThI
1. OGpasyer 11 6a3uc cCUCTEMA DJIEMEHTOB U3 JIMHEHHOTO IPOCTPAHCTBA MATPHIL pasmepa 1x 3

aA=01 2 1),B=(1 3 2),c=(0 1 1);
6)A=(1 1 1),B=(3 1 2),c=(0 1 1)?

2. O6pa3zyer i1 6a3uc cUCTEMA DIICMEHTOB M3 JIMHEHHOTO MPOCTPAHCTBA MATPHIL pazMepa 2 X 2:

(1 Oj (O 1J [O 1j [O Oj
a) A= ,B= ,C= D= ?
01 11 10 11

3. Hailtu kaxoif-HuOYyb 0a3KC U ONpEeAETUuTh Pa3MEPHOCTh JIMHEWHOTO MPOCTPAHCTBA PEIICHUN
CUCTEMBI:

7X1+2X2—X3—2X4+2X5:0 X1+2X2+X3+4X4+X5:O
a) X1 —3Xp +X3—X4 —X5 =0;06) 12X =X, +3x3+ X4 —5x5 =0.
2X1+5X2+2X3+X4+X5:0 X1+3X2—X3—6X4—X5:O

3aJlaHus 1JI CaMOCTOSITENIbHON paboThI
1. OGpasyer Jii 6a3uc cUcTEMA DIIEMEHTOB U3 JIMHEHHOTO MPOCTPAHCTBA MaTpHIl pasmepa 1x 3

A=(2 1 3,B=(1 0 1)?

2. O6pa3syer Jiu 6a3uc CUCTEMA DIICMEHTOB M3 JIMHEHHOTO MPOCTPAHCTBA MATPHIL pazmepa 2 X 2:

SHE SRS



3. Haiitu xakoi-HHOyIp 0a3uc M ONPENEIUTh Pa3MEPHOCTh JIMHEWHOTO MPOCTPAHCTBA PEIICHUI
CUCTEMBI:

2

2X1+X2—X3—X4:O 2X1+3X2+4X3—X4—X5—2X6:O
a
3X1+X2 +X3—X4 =0

4X1+6X2 +8X3—2X4 —2X5 —4X6 ZOl

3ausatus 7-8. [Ipeodpasosanue koopounam npu usmenenuu oazuca. Onpeoenenue TUHEHO20
onepamopa.

Teoperrueckre BOOPOCHI
1. Onpenenenue MaTpullbl MEPExXoa.
2. Teopema 0 HEBBIPOKACHHOCTH MATPHUIIBI IEPEXO/IA.
3. Teopema 00 n3MeHEHHH KOOPAWHAT JIEMEHTA IIPU NIEPEX0ie K HOBOMY 0a3mcy.
4. OmpenesneHue TUHEHHOTO onepaTopa.

3amaun ¥ VIIpaKHEHUS T aVIUTOPHOM pabOThI
o ! e Al A
1. Haiitu xoopauMHaTHI dlieMeHTa X B Oasuce B' = {el,ez,e3}, €CJIM 3a/IaHbl €r0 KOOPJUHATHI B

6asuce B ={e(;e,;e3}.

a)x=(1;2;4)
e =e + ey +3e3
3

' .
62 :Eel—ez y

e3 =—e;+ey+es

0)x=(-3;2;4)
e|=e +e)—e3

, 1 .
62—561—62 y

e3=—e;+ey+eg

2. ITycTh 37€MEHT X UMEET KOOPAMHATHI (X1; X2; X3). SIBJISAIOTCS JIM JIMHEHHBIME MPeOOpa3oBaHUs
A, Bu C, KOTOPBIE 33JAI0TCS CIEAYIONIUM 00pa3oMm:
a) A x = (x1; X1+2Xx2+3x3; 4X1+5x216X3),
B X = (X1; X112x2+3; 4x1+5%x2+6),
Cx = (X1; X1+2x2+3x3; 4 Xf +5X2+6X3);
0) A x = (3x1-2x2-1; 0 ; x11t2x2+3xX3),
Bx=(3 X12 -2x2-x3; 0 ; 0),
Cx = (3x1-2x2-x3; 0 ; X11t2x2+3X3);
3aaHus JUTsS CAaMOCTOSTEIbHON PAOOTHI
1. Haiitu koopauHathl snementa X B 6asuce B’ ={ej;e5;e3}, ecnu 3amansl ero koopauHaTHI B
6asuce B ={e;;e5;e3}.

x =(5; -5; -4)



, 4
€1:€1+€2 +g€3

es =—4e; — ey

N~

ey =—e +ey+eg

2. IlycThb 31eMeHT X UMEeT KOOPIMHATHI (X1; X2; X3). SIBISAIOTCS JIM TMHEHHBIMH TpeoOpa3oBaHuUs
A, Bu C, KOTOpbIE 3a/1aI0TCs CIEIYIOLUM 00pa3oM:

Ax= (X]2_ ; X1- X3; X21X3),
Bx = (1; X1- X3; X2+X3),
Cx = (X1; X1-X3; X21X3)?

3ansaTus 9-10. Coo6cmeennvie 3nauenuss u cobcmeenHvle eKmMopbl TUHEHO20 0Nepamopa.

Teopernueckrie BONPOCHI
1. Onpenenenne cOOCTBEHHBIX 3HAYCHUN U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OIlepaTopa.
2. Kpurepuii coOCTBEHHOI0 3HAUECHHUS.

3aaun ¥ yOpaKHEHUS! UL aYIUTOPHON pa0OTEI
1. HaiiTm coOCTBEHHBIE BEKTOPhI M COOCTBEHHBIC 3HAYCHUS JMHEHHOTO oreparopa A,
3aJJaHHOI'0 CBOEH MaTpuieit A:

5 -1 -1 7 -4 4
a)A=|0 4 -1[;00A=]2 3 2
0 -1 4 2 05

2. Haiitu coOCTBeHHBIE BEKTOpbI M COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO omeparopa A,
JEHCTBYIOIIETO B JIMHEHHOM MPOCTPAHCTBE T€OMETPUUECKIX BEKTOPOB Ha TIOCKOCTH OXY:

a) A - mpoekius BekTopa Ha oc Ox;

0) A — oToOpaxeHue BeKTopa OTHOCHTEIRHO ocu QY;

B) 4 — 0TOOpakeHHe BEKTOpa OTHOCUTEIBHO Havajaa KOOpIUHAT.

3ajaHusl Ul CaMOCTOSATEIIbHOW PabOTEI
1. HaiitTu coOcTBEeHHBIE BEKTOPbI W COOCTBEHHBbIE 3HAUEHMs JHMHEHHOro omeparopa A,
3aJIaHHOTO CBOEW MaTpuLen A:

> 2 4

7 -6 6 2 3 3
aA=]2 3 2l:69A=] 0 1 0
2 23 22 7

3 3 3

2. Haiitu coOcTBeHHBIE BEKTOPHI W COOCTBEHHBIC 3HAYEHUs JHMHEWHOTO omeparopa A,
JEUCTBYIOILIETO B IMHEHHOM IIPOCTPAHCTBE FEOMETPUUECKUX BEKTOPOB Ha MIIOCKOCTH OXY:

A=B-C, tae C— IpPOEKIUs BEKTOpa Ha OCh Oy, 3- YMHOKEHHE BEKTOpA Ha 2.

3ausaTus 11-12. [loemopenue mamepuana. Koumponvnas paboma



3a11aq1/1 W VIIPAKHESHUS JUIS ayIUTOPHOM Da6OTBI

1. Bektop x uMeeT KOOpIWHATHI (X1;X2;X3) B HeKoTopoMm Oasmce. Oneparop 4 AEHCTBYeT HA X
crenyromM o0pazoM: Ax=(x1;xst X5;X; — X5 ) . SIBISeTCS M 3TOT ONEpaTop JIMHEHHBIM?

2. Haiinure n1s oneparopa u3 3anaun 1 (A*+A%)x 1o onpenenennto neiicTBHii ¢ onepaTopam.
3. CocraBbTe MaTpHIly orepaTopa u3 3a1adu 1.

3austus 13-14. Onpeodenenue u ceovicmsa Esxiudosa npocmpancmaa.

TeopeTnyecKkre BOIPOCHI

CkassipHOE MPOU3BEACHUE B ACUCTBUTEILHOM EBKIIMIOBOM IIPOCTPAHCTBE.
HepasenctBo Komn-byHskoBckoro.

HopwMma B EBKIMI0BOM POCTPAHCTBE.

Yron Mexay 37eMEeHTaMu.

CkansipHoe pou3BeieHHEe B OPTOHOPMHUPOBAHHOM Oa3uce.

AR

3aaun ¥ VIIpaKHEHUS [IUT AYIUTOPHOM pabOTHI

BI)IHCHI/ITC, SABJIIOTCA JIM CICAYIOIIME MHOXKCCTBA EBKJII/IILOBBIMI/I MMpOCTPAHCTBAMMU. Ecmu Ja,
HaﬁﬂHTe HOPMY YKAa3aHHOTI'O 3JICMCHTA a U yroJl MCKAY YKa3aHHBIMH J3JICMCHTAMU 6 U C.

1. PaccMoTpuM nuHEIHOE TPOCTPAHCTBO MaTpull pazMepa N X M ¢ 3aJjaHHBIMU €CTECTBEHHBIM
00pa3oM ornepalusiMu CyMMBbl MaTPHUI] U YMHOKEHHs MaTpULbl Ha yucio. CKalsipHOe NPOU3BeIeHHE —
OIIpEEIUTEINDb [TPOU3BEACHUS ABYX MaTpULl. @ — €AUHUYHASA MAaTPULIA, 6=ad, C—MaTpULA U3 EAUHULI.

2. MHOXeCTBO KBaJ[paTHBIX MATPHIl MOPsSAKA N, OMepaluu 3aJaHbl CIEAYIOIMMM 00pa3oM:
A®B=A-B, \OA=AA. CkansipHO€ NMPOU3BEICHUE — ONPEACIUTENb MPOU3BEACHUS ABYX MATPUIl. d —
eAMHUYHAs MaTpULIa, 6=a, c—MaTpHIla U3 EAUHULL.

3. MHoXecTBO AWaroHajJlbHbIX MaTpull IMOpsaKa nc HYJICBBIM ONPCACIUTCIIEM, OICpalun
3amanbl cnenytonmM obpazom: AGB=A-B, A\OA=AA. CxansipHoe MpOU3BEICHUE — OIPEACIUTEIH
IMPOU3BCACHUSA ABYX MAaTpHll. d — CIMHUYHAaA MaTpula, 6=a, c—Marpula u3 CaAuHull.

4. MHOXECTBO BCEX BEIIECCTBCHHBIX ()YHKIIUU, MPUHUMAIONINX TOJO0XHUTEIbHBIC 3HAYCHUS Ha
(-00;+00), omepamuu 3agaHbl crexyrommM obpazom: f(x)@g(x)=f(x)-g(x), AOf(x)= fA(x). CxangpHoe

NpOM3BEICHNE — OTpeNeNI€HHbIH nHTerpa mo otpe3ky [0,1] oT mpousseneHus nByx QpyHkimid. a=EXxp
X, 6=Sin X +2, c= Cos X +3.

3ajaHus 118 CaMOCTOSITSIbHON Da6OTBI

BBIHCHHTC, SABJIIFOTCA JIM CICAYIOIIMEC MHOKCCTBA EBKJ'II/II[OBLIMI/I MIpOCTPAHCTBAMMU. Ecimu Ja,
Haﬁ)lHTe HOPMY YKA3aHHOI'O 3JIEMCHTA a U YTOJI MCXKAY YKa3aHHBIMU 3JICMCHTAMH 6 U C.

1. MHOXeCTBO BCeX WENbIX YHCEN, OIepaluy 3alaHbl CIeAyIMM oOpa3oM: ad®b=a+b,
AGa=[Aa]. CkanspHoe POU3BEACHUE d U 6 pasHo as. a=2, 6=3, c=4.

2. MHOX€eCTBO BCeX MOJIOKUTEIILHBIX YUCEN, ONICpallMK 3aJaHbl CICayIomuM oopazom: adb=a-
b, A\®a=a*. CkanspHoe NPOU3BEICHUE a U 6 pasHo as. a=2, 6=3, c=4.

3aunsartue 15. Ilpoyecc opmozonanusayuu.



TeopeTHyeckre BOOPOCHI

1. Anroputm nporecca OpTOroHaIN3aLNH.
2. OcHoBHbIE (POPMYJIBI ITPOLIECCA OPTOrOHATU3ALUH.

3ajauy ¥ yOpakHCHUS I ayIUTOPHOU Da6OTBI

C TOMOIIBIO MpOIecca OPTOTOHATU3AIMU TOMYYUTe OPTOHOPMUPOBAHHBIA 0a3uc u3
creayromux 31ementos: (1,2,0,3), (2,0,-1,1), (1,1,1,1),(-1,0,1,0).

3aJaHus ISl CaMOCTOSITEILHOMN Da6OTBI

C IOMOLIBI0 IPOLIECCa OPTOTOHANM3AIMH IIOJIyYUTE OPTOHOPMHPOBAHHBIN 0asvc U3 CIEIYIOLIMX
anemenTos: (2,0,3), (0,-1,1), (1,1,1).

3ansarTue 16. Cxanaproe npoussedenue 6 komniekcHom Eexnudosom npocmpancmae.

TeopeTHdyecKkue BOIPOCHI

1. CkanspHoe mpou3BeeHHE B KOMIUIEKCHOM EBKIINI0BOM IPOCTPaHCTBE U €0 CBOWCTBA.
2. HepaenctBo Komu-ByHsSKOBCKOT0 B KOMIUIEKCHOM EBKJIMI0BOM POCTPAHCTBE.

3ajaun ¥ yOpakKHCHUS 11 ayAUTOPHOH Da6OTI>I

BelsicHUTE, ABIAIOTCA U CIEAYIOIIME MHOXECTBAa EBKIMIOBBIMU IIpocTpaHcTBamu. Eciu na,
HalJIMTe HOPMY yYKa3aHHBIX JJIEMEHTOB 4, 6 U C.

1. PaccMoTpuM TMHEHHOE IPOCTPAHCTBO KOMILJIEKCHBIX MAaTpHI] pazmepa N X M ¢ 3a1aHHBIMU
€CTECTBEHHBIM 00pa30M OmepanusiMi CyMMbl MaTpUIl 1 YMHOKEHUSI MaTpUlbl Ha yucio. CkaiaspHoe
IIPOU3BEICHNE — OIPENEIUTENb MPOU3BENECHUS IBYX MAaTpHIl. g — €IWHWUYHAs MaTpula, 6=d, C—
MaTpHUlla U3 €IUHMUII.

2. MHoOkecTBO KBaJApaTHBIX KOMIIJICKCHBIX MAaTpHI] IIOPsIAKA N, Oomepanuu 3aJaHbl CICIYHOIINM

oOpazom: A@B=A-B, A\OA=AA. CkanspHoe NpPOU3BEACHHUE — OINPEACIUTENb MPOU3BEACHUS JIBYX
MaTpull. a — €TUHUYHAs MaTpULlA, 6=a, C—MaTpULIA U3 €IUHHUII.

3. MHOXecTBO JUAaroHaJIbHBIX KOMINICKCHBIX MAaTpUIl IOpsAAKa N C HYJICBBIM OIIPCACIIUTECIICM,

omepary 3afaHbl cienyrommMm obpazom: A®B=A-B, AOA=AA. CkamsipHoe NpOU3BEICHUE —
OTIPEICTTUTENh MPOU3BEACHUS IBYX MATPHIl. d — €IUHUYHAS MAaTPHUIIA, 6=d, C—MaTPHUIIAa U3 CIUHHII.

3agaHus 118 CaMOCTOSITSIbHON DaGOTBI

BersacHuTe, ABISAIOTCA 1M CIEAYIOIIME MHOXECTBA EBKIMIOBBIMU IpocTpaHcTBamu. Ecnu na,
HalJIMTe HOPMY YKa3aHHBIX 3JIEMEHTOB 4, 6 U C.

1. MHOXeCTBO BCEX KOMIUTEKCHBIX YHCEN C IEBIMH JeHCTBUTEIbHBIMA U MHUMBIMH YacTSIMH,
omepanuu  3aJaHbBl  chaeayiomuM  obpasom: a®b=a+b, A@(a+ib)=[ra]+i[Ab]. CkassipHoe
NPOM3BEJCHUE d U 8 pasHO as. a=2+i, 6=3-i, c=8.

2. MHOeCTBO BCeX KOMIIJIEKCHBIX YHMCEII ¢ IMOI0KATEIbHBIMHU IIGfICTBHTGJILHBIMPI 1 MHUMBIMH



yacTAMH, ONEpalUM 3aJaHbl CcleaylommMm obopasom: a®b=a- b, A®(a+ib)=a*+ib. Ckanaproe
MIPOM3BEACHUE d U 6 pasHo as. a=2+i, 6=3-1, c=8.

JlabopaTopHbie paboThl
He npenycMoTpeHs!.

CamocrosiTeqbHasi padora
Texymas camocrosiTeIbHas paboTa CTyJeHTa HalpaBieHa Ha YrIIyOJeHHE W 3aKperuieHHe
3HAaHUW CTYJEHTOB W pa3BUTHE HX NpakTHuecKux ymeHuidl. OHa 3akimoudaercss B pabore ¢
JICKIMOHHBIMH MaTCpuajlaMu, IIOUCKE U 0630pe JIATCPATypbl W 3BJICKTPOHHBIX HWCTOYHUKOB,
nH(pOpMaLIUK 110 33JaHHBIM TeMaM Kypca, Ollepeskarolieil CaMOCTOsTEIbHON padoTe, B U3YUEHUHU TEM,
BBIHCCCHHBIX Ha CaMOCTOATCIIbHYIO Hpopa60TKy, IIOATOTOBKE K HaGOpaTOpHBIM 3aHATHUAM.

CamocrosTenpHas BHEAyIUTOpPHAs padoOTa CTYICHTOB COCTOMT B IMPOPAOOTKE JIGKIIMOHHOTO
MaTepuasa, COCTaBICHUH KOHCIIEKTa JIEKIUH M0 TeMaM, BHIHECEHHBIM Ha CaMOCTOSITENIbHOE U3yUCHUE;
BBITIOJIHCHUH JIOMAITHUX 3aJaHUH.

3agaHus Ui CaMOCTOSITENIbHOW PabOThI

1. Beruncnuth OonpCaACIINTCIIb:

3 5 3 1 -4 7 3 40
)l 3 -1. 62 1 1. B)[2 -1 1.
2 -1 0 4 5 0 -3 5 2

2. HaiiTu npou3BeeHNe MaTpHIL:

a) 6) B)
52 45 4 4 7 -2 1 -3 2 -1 43(1 -2 8

11 -3||-3 -5 -4|. |83 2 -3||3 -7 -2|. |5 6 -=-3||3 -5 -2|
13 0)l1 3 4 1 3 O 1 2 1 1)9 -2 6

[N
N

©
N

3. Jlana matpuia A. Haiiti matpuiyy 4, oGparHyro naHHoii. Cenath IpoBepKy, BBIUUCINB
npoussenerne A- A7

40 5 321 1 -2 3
a) A=[0 1 -6| 6) A=|2 3 1 B) A=|2 3 -—4|
30 4 2 1 3 3 -2 -5

4. CucreMy JIMHEWHBIX YPAaBHEHHUH peIIUTh MeTo10M ["aycca (MET010M MOC/IeTI0OBATEILHOTO
HCKIJIIOYEHHS] HEM3BECTHBIX). CAeNaTh MPOBEPKY.

X, +2X, +3X; =6, X, —2X, +3X; =6, 4x, —3X, +2X; =9,
a) 12X, +3X, —X; =4, 0) 12X, + 3%, —4x, = 20, B) §2X, +5X, —3X; =4,
3X, + X, —4X, =0. 3X, — X, —5X; =6. 5, +6x, —2x; =18.

5. Haiitn pyHIaMeHTanbHYIO0 CHCTEMY PEIICHU OJHOPOHONW CHUCTEMbI YPaBHCHUIA:

a) 0) B)



{2X1 —X, + X, +X, =0, {le +3X, +2X; — X, =0, {le —5X, — X5 + 5%, =0,

X, + X, + X3 —2X; =0. X, +3X, +10x, —8x%, =0. —3X, +10x, + X, = 7x, =0.

6. Jlansl ueTbIpe BekTopa a (a1, az, as), b (b, bz, bs), C (c1, C2, C3) m d (d1, d2, d3) B HEKOTOpOM

6asuce. [Tokasars, uto BekTopsl a, P, C obpasyror 6asuc, u HaiiTu koopauHatsl BekTopa d B 3TOM
6azuce.

a) a(1,3,5), 6(0,2,0), € (5,7,9), 6(0,4,16).
6) a(1,2,3), 5(-1,3,2), C (7,-3,5), 6(6,10,17).
B) a(4,7,8), 5(9,1,3), C (2,-4,1), 6(1,-13,-13).

7. HaliTi coOCTBEHHbIE 3HAUE€HUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO peoOpa3oBaHus, 3a1aHHOTO B
HEKOTOpOM Oa3uce MaTpUILIEH.

1 -2 3 -4 4 -3
a) . 0) . B) :
2 3 -2 -5 2 5
6. Kpurepuu oueHuBaHus pe3y/ibTaTOB OCBOCHHS AUCHUIIIMHBI (MOIYJIA)
6.1. OueHo4HbIe CPEeACTBA U KPUTEPUH OLEHMBAHUA I TeKylel aTTecTaluu
1 cemecTp

OO0pa3zen KOHTPOJIbHOM PadoTHI

1. BeIuucanTh ONpeneanTellb, pa3iiokuB €ro 10 dJIEMEHTAM IIEPBOM CTPOKH

I 0 -1 -1
0 -1 -1 1
a b ¢ d|
-1 -1 1 0
2. Haiitu panr MaTpuisl

0 4 10

4 8 18 7
10 18 40 17|
I 7 17 3

3. Haiitu Bce MaTpulbl BTOPOTO NMOpAAKA, KBAApaT KOTOPBIX PABHBI SIMHUYHOM MaTtpuie.

4. PemnTh MaTpUYHOE YPABHEHHUE:
1 1 -1 1 -1 3
X2 1 0|=[4 3 2|
1 -1 1 1 -2 5

5. Pemnre MMHENHYIO CUCTEMY CO CIEAYIOLIEH PAaCIIMPEHHON MaTPULEH:



0 4

4 8 18
10 18 40 17
1 7 17

Kpurepun oueHuBaHMsI KOHTPOJbHOH PadoThI
1. Hopwms! oniennBanus paboTh
Nen/m | CrpyKTypHas 4aCTh KOHTPOJIbHOW PabOTHI
1 [TpaBHIIBHO pENICHO KAXKIOE 3a/IaHue
(*) Bosmoskna rpaganus B 0,25 6ana.
2. Hlkama oneHUBaHMs PaOOTHI:

KonuuectBo 6ayios (*)
1 Gamn

n/m Orenka KomauuectBo 6amnos
1 | Otanuno 4.75-5
2 | Xoporio 3,75-4,5
3 | YnosnerBoputenbHO 3-3,5
4 | HeynoBIeTBOPUTEIIBHO MeHee 3

2 cemecTp
OO0pa3en KOHTPOJIBLHOM PadoOTHI
BekTop x uMeeT KOOpAUHATHI (X1;X2;X3) B HEKOTOpoM Oasuce. Oneparop A AeHCTBYET Ha X
creayrommM o0pazoM: Ax=(X1;Xst X2;X; — X)) . SIBIsIeTCS JIM STOT OIIEPATOP JIMHEHHBIM?
Haiinmte mst oneparopa u3 3agaun 1 (A8+A%)x o onpenenenuro neiictauii ¢ onepaTopamy.
CocraBbpTe MaTpully onepaTopa u3 3ajgauu 1.

no

Kputepuu onieHuBaHus KOHTPOJILHOMH PadoThI
1. Hopwsl oniennBanus paboTsl

Nen/m | CrpykTypHast 4aCTh KOHTPOJBHOM pabOTHI KonnuectBo 6amios (*)
1 [IpaBuiibHO peanu30BaH KaXIbl MeETOoJ 1 Gamn
pelLeHHs
2 AHanu3 pe3ynbTaToB 2 Oamna

(*) Bo3moskHa rpangarus B 0,25 6asa.
2. IlIkana oneHUBaHUS paOOTHI:

n/m Onenka KoauuectBo 6a110B
1 | Otanuno 4,75-5
2 | Xopormio 3,75-4,5
3 | YnosnerBoputenbHO 3-3,5
4 | HeynoBneTBOpUTENBbHO MeHee 3

6.2. OneHOYHbIE CPEACTBA M KPUTEPUHU OLIEHMBAHUS IS IPOMEKYTOYHOH aTTecTalluu

1 cemecTp
BOHpOCbI AJIA MOATOTOBKU K 3K3aMEHY

1. Matpuupsl. Onepauyu Hag HUMHA. CBOMCTBA ONepanui.

2. [lepectanoBkU. YTBEpKIAeHHE 00 N3MEHEHUN YETHOCTH NEPECTAHOBKH MTPU TPAHCIIO3UIIUH.

3. IlogcTaHOBKH. YTBEpkKIEHUE O HE3aBUCUMOCTH YETHOCTH MOJICTAHOBKHU OT €€ (POPMBI 3aIHCH.

4. Onpenenutens MaTpuiibl. DOpMyIIbl ISl OMPEASTUTENEH KBaAPAaTHBIX MaTPHIL IEPBOr0, BTOPOTO U
TPETHETO MOPSIAKOB.

5. CBoiicTBa onpeaeanTes.

6. Teopema 0 pa3yioKEHUH ONPEIEIIUTENS 110 CTPOKE.



7. Teopema cymiecTBOBaHUS! OOPAaTHON MaTPHULIBL.
8. YTBepkaeHHS 0 €IMHCTBEHHOCTH MaTPHIIhI, 00J1aJato1eld CBOHCTBOM €TUHUYIHOMN U O
€IMHCTBEHHOCTH 00paTHOW MaTpPHIIBI.
9. Meroasl pelieHNs JIMHEUHBIX CUCTEM C HEHYJIEBBIM TJIABHBIM OIPEIEIUTEIIEM.
10. TeopeMa 0 CyilIeCTBOBAaHUHM HEHYJEBOTO PEIICHUS OJTHOPOIHOM JIMHEMHONU CUCTEMBI.
11. Kpurepuii THHEHHONW 3aBUCUMOCTH JJIEMEHTOB U3 apU(PMETHIECKOTO
N-MEPHOT0 BEKTOPHOI'O IPOCTPAHCTBA.
12. Tpu yTBep>KIEHHUS O JTUHEHHON 3aBUCHMOCTH.
13. TeopeMa 0 paHre MaTpHIIbL.
14. Teopema Kponekepa— Kanesnu.
15. Kpurepuii cyiiecTBOBaHUsl HEHYJIEBOTO PEICHUs] OAHOPOJHON JIMHEWHON CUCTEMBI.

Oo0pa3zen 3K3aMeHALMOHHOT0 OnJieTa
1.Matpuusl. Onepanuu Hag HUMH. CBOMCTBa onepauil.

2. Kputepwii cyniecTBOBaHMsI HEHYJICBOTO PEIICHUS OJJHOPOAHOM JTMHEWHOW CHCTEMBI.
3. Pemmute MaTpudHOE ypaBHCHHE:

1 1 -1 1 -1 3
X2 1 0(=(4 3 2|
I -1 1 1 =25

Kpurepun oueHnBaHMs 0TBETA HA IK3aMeHe
1. Hopwmsl onileHuBaHus oTBETA

Neni/mn CrpykTypHas 4acTb Ousera KonngectBo 6ajiioB
1 Teopernueckuii Bonpoc 2 Oamna
2 MaremMmaTnueckass MOJIENb 1 Gamn
3 Peanuszanus pemenus 3a1adu 2 bama

(*) Bo3moskna rpanarms B 0,25 6ana.
2. llIxamna orieHrBaHMs pabOTHI:

n/m O1enka KomnuectBo Oamios
1 | Otanuno 4,75-5
2 | Xoporro 3,75-4,5
3 | YosrnerBoputeapbHO 3-3,5
4 | HeynoBneTBOpUTENBHO MeHee 3
2 cemecTp

BOHpOCbI AJIA MOATOTOBKU K 3K3aMEHY

Onpenenenne U CBOMCTBA JIMHEHHOTO MPOCTPAHCTBA.

YeTslpe yTBep:KIeHHs 0 0a3nce TUHEHHOro MPOCTPAHCTBA.

Teopema 0 HEBBIPOKIACHHOCTH MaTPUIIBI ITEPEX0/Ia.

Teopema o nmpeoOpa3oBaHUM KOOPAMHAT JIEMEHTA IIPH MEPeXo/ie K HOBOMY Oa3ucy.
Kpurepuit nMHENHOT0 MOAIPOCTPAHCTBA.

JIuneitHast 060JI04Ka HJIEMEHTOB KaK MOJIPOCTPAHCTBO.

[lepeceuenne noANPOCTPAHCTB KaK MOANPOCTPAHCTBO.

CymMa noAnpoCcTpaHCTB KakK MOANPOCTPAHCTBO.

Kputepuii Toro, 4To JIMHEHHOE TPOCTPAHCTBO SABJISETCA MPSIMON CyMMOM MOAIPOCTPAHCTB.
0. Teopema 0 HaXOXKAEHUU KOOPAMHAT 00pa3a >JIeMEeHTa MPH ASHCTBUH HA HETO JIMHEHHOTO
orneparopa.

RBOooo~NoTGR~WNE



11. Teopema o npeoOpa30BaHUN MaTPUIIBI JIMHEHHOTO onepaTopa Mpu nepexosie K HoBoMy 6asucy.

12. JleiicTBUS C IMHEHHBIMH ONIEpaTOpaMH Kak JTMHEHHBIC ONEPaTOPHI.

13. Marpuiibl TMHEHHBIX ONEPATOPOB, SBISIOLUINXCS PE3yIbTATOM JICHCTBUN C TUHEHHBIMU
ornepaTropamu.

14. O6pa3 nuHeHHOTo onepaTopa Kak MOAIPOCTPAHCTBO. S Ipo THHEHHOTO oreparopa Kak
MOAIPOCTPAHCTBO.

15. Kpurtepwuii COOCTBEHHOT0 3HAYCHHUS JIMHEHHOTO OIepaTopa.

16. MHOKeCTBO BCeX COOCTBEHHBIX BEKTOPOB, OTBCYAKOIIHUX OJHOMY CO6CTBCHHOMy 3HA4YCHHIO KaK

HOJIIPOCTPAHCTBO.

17. Teopema o TMHEHHON HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB, OTBEUYAIOIINX PA3IUYHBIM
COOCTBEHHBIM 3HAYEHUSIM.

18. CkansipHO€ MpOU3BEICHUE B ICUCTBUTEIbHOM EBKIIMI0BOM MPOCTPAHCTRBE. HepasenctBo
Komun—byHskoBckoro.

19. Hopma B EBKIIn10BOM IIPOCTpAHCTBE. YTOJ MEXKAY 3JI€MEHTAMH.

20. YTBepKAeHUE O TOM, YTO OPTOHOPMHUPOBAHHBIN 0a3HC SBISIETCS OA3UCOM.

21. CxanspHoe npou3BeileHue B OPTOHOPMUPOBAHHOM Oa3uce.

22. Ilponecc opTOroHanu3aIuH.

23. OpTOroHajibHO€ JONOJIHEHUE MOANPOCTPAHCTBA KaK MOIIPOCTPAHCTBO.

24. EBKIIMI0BO MPOCTPAHCTBO KaK MpsMasi CyMMa CBOETO MOIIPOCTPAHCTBA i OPTOTOHAIBHOTO

JIONIOJTHEHUS K HEMY.

25. Teopema 00 n3omopdHOCTH EBKIMIOBBIX IPOCTPAHCTB OJJHON pa3MEPHOCTH.

26. CxansgpHoe Npou3Be/IeHNe B KOMIUIEKCHOM EBKJIMI0BOM MPOCTPAHCTBE U €r0 CBOMCTBA.

27. HepaBenctBo Komn—byHsIKOBCKOTO B KOMIUIEKCHOM EBKIINA0BOM IPOCTPaHCTBE.

28. JluneiiHoe MpOCTPaHCTBO OIIEPATOPOB.

29. VTBepkAEHHUE O TOM, YTO B CIy4yae B3aUMHO OJHO3HAYHOT'O OIepaTopa JII000H 3J1eMEHT

MIPOCTPAHCTBA SABJISIETCS 00Pa30M HEKOTOPOT'O 3JIEMEHTA.

30. Kpurepuii cymectBoBanusi 00paTHOro orneparopa (B3auMHasi OJJHO3HAUYHOCTb ).

31. Kputepuii Toro, 4to sapo onepaTopa COCTOUT TOJBKO U3 HYJIEBOT'O 3JIeMEHTa (B3auMHas

OJIHO3HAYHOCTH OTIEPATOPA).

32. Kputepuii Toro, 4to 11po onepaTopa COCTOUT TOJBKO U3 HYJIEBOT'O 3JeMeHTa (JIMHEHHOoe

MIPOCTPAHCTBO SIBIIIETCSI 00Pa30M OIepaTopa).

33. Pa3MepHOCTH MPOCTPAHCTBA KaK CyMMa pa3MepHOCTeH siapa u oOpasa.

Oo0pa3en 3K3aMeHAMOHHOTI0 OnJIeTa

1. OnpeneneHune U CBOMCTBA JIMHEHHOTO MPOCTPAHCTRA.

2. Pa3MepHOCTh IPOCTpaHCTBA KaK CyMMa pa3MepHOCTEH siipa u oopasa.

3. BekTop x uMeeT KOOpAMHATHI (X1;X2;X3) B HEKOTOpoM 0a3uce. Oneparop 4 AeHCTBYET Ha X

cleylomuM oopasom: Ax=(x1;Xst X;X; — X5 ) . SBJsercs JIM 3TOT ONEpPaTop JIMHEHHBIM?

Kpurepun oueHnBaHMS 0TBETA HA IK3aMeHe
3. Hopwmbl olileHuBaHMs OTBETA

Nen/n CtpyKTypHas yacTh Ousera KonnuecTtBo 6annoB
1 Teopernuecknii Bonpoc 1 Gann
2 Maremaruueckas MOJIEIND 1 Gamn
3 Peanu3zanus pemenus 3agauun 2 Gayuta

(*) Bo3moskHa rpanarus B 0,25 6asa.
4. Illkana oreHUBaHUS paOOTHI:

n/m Ornenka KomauuecrBo 6a1moB
1 | Ommuso 4,75-5
2 | Xopouio 3,75-4,5
3 | YI0BIE€TBOPUTENHHO 3-3,5
4 | HeynoBineTBOpUTENBHO MeHee 3




7. IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJILHOM y4eOHOM JIUTEPATypPhI
7.1. OcHoBHAas JUTEpaTypa

1. bypmuctpoBa E. b. Jluneiinas anreOpa: y4eOHMK M TPAKTUKYyM IS aKaJIeMHYECKOTO
OakamaBpuata / E. b. Bypmucrposa, C. I'. JlobanoB. — M.: U3narenscTBo FOpaiit, 2022. — 421 c. —
(Cepusi: bakanaBp. Axagemudeckuid kypc). — ISBN 978-5-9916-3588-2. — Pexum pgocryma:
www.biblio-online.ru/book/6 A5SA6F52-FA19-4717-80BF-28331B7BA668.

2. Kpemep H. II. Jluneiinas anreOpa: yd4eOHMK W TPAKTUKYM [UJI aKaJIEeMHUYECKOTO
oakanaspuata / H. I1I. Kpemep, M. H. ®puaman. — 2-e usj., ucnp. u gon. — M.: M3narensctBo FOpaiit,
2022. — 309 c. — (Cepus: bakamaBp. Axkamemuueckuii kypc). — ISBN 978-5-534-02350-3. — Pexum
noctyna: www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E.

7.2. lono/tHUTEIbHAS JIUTEPATYPA
. 3yeB A M. Jluneitnas anreOpa. 3anaqnuk-npaktukym, Cmonenck, Cmonl'y, 2007.
. Koctpukun A.W. Beenenue B anredpy. Jluneiinas anredopa. MIUHMO, 2009
. Koctpukun A.W. OcHoBsl anredpst. M., 2001.
. Kynukos JI.5I. Anrebpa u teopus uucen. M., 2000.
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7.3. Tlepeuennb pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHUKAMOHHOM ceTn «AHTepHET»
. DnextponHas 6ubnmnoreka https://www.biblio-online.ru
. DNEKTPOHHO-0MOIMoTeYHas cucTeMa http://znanium.com
. Maremaruka. URL: http://www.intuit.ru/department/mathematics/;
. O6mepoccuiickuii Mmaremariueckuii moprat MATH-NET URL: www.mathnet.ru:
. HartmonanesHbI# OTKPBITHIH yHUBepcHTeT (intuit.ru);
. HantmonanwHast miardopma oTKpbITOro oopazosanus (opened.ru).
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8. Matepua/IbHO-TeXHUUYECKOE o0ecnedeHne

VYuyeOHast ayauTopusi  AJs NPOBEACHUS 3aHATHH JIEKLIMOHHOTO M CEMHHApCKOro THIIA,
TPYIIOBBIX W UHIWBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTaluH,
OCHAIllEHHasl CIEAYIOUIMM 000pYJOBaHUEM: CTaHIapTHas yueOHast Mebenb (28 yueOHbIX MOCa0uHBIX
MECT), CTOJI M CTyJ JUIsl TpernojaBarens — no 1 mr., kadeapa amis jgekropa — | mT., J0CKa HACTEHHAs
TpexdJeMeHTHass — 1 IIT., HamoJbHBIH MOOWIBHBIM MpoeKuuoHHbIH 3kpaH DA-LITE — 1 mr.,
MynbTUMeauanpoekrop BenQ — 1 mr., HOyrOyk Lenovo — lmr., komonku Genius — 1 mmT.,
NepCOHAIbHBIE KOMIIBIOTEPHI, 00bEMHEHHBIE B CETh C BBIX0A0M B MHTepHeT, — 16 1mT.

9. IlporpamMmHoOe oGecrieyeHue
1. Microsoft Open License (Windows XP, 7, Office 2003-2016) - JIutiensus 66975477 ot 03.06.2016
— B COCTaBe:
e OC Windows
2. PTC Mathcad 15.0 (JIutien3us 449732)


http://www.intuit.ru/department/mathematics/
http://www.mathnet.ru/

