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1. MecTo mucuuniauebl B crpykrype OIT

Hucuumuna «JluHeliHas anreOpa» BXOAUT B 00S3aTENbHYI0 4YacTh Y4eOHOTO IUIaHA II0
nporpamme OakanaBpuara 1o HampasieHuto moarotoBku 44.03.05 Ilegarormueckoe oOpazoBaHme (C
IBYMS IPO(QMISIMU TIOATOTOBKH).

TpeboBanusi K BXOIHBIM 3HAHUSAM, YMEHHMSIM M KOMIICTCHLUSAM CTyAECHTa (HOPMHUPYIOTCS Ha
OCHOBE ITPOTPaMMBbI CPETHETO (ITOJTHOTO) 00IIero 0Opa3oBaHus O MaTeMaTHKE.

Hucuunnuna «Jluneiinas anreOpay sBISIETCS MPEIIISCTBYIONICH MPAKTHYECKH I BCEX
MaTeMaTUYeCKUX AUCUUIUINH. [IproOpeTeHHble B pe3yabTaTe U3y4eHHUs AUCUUILIIMHBI 3HAHUS, YMEHUS
Y HaBBIKH HCIOJB3YIOTCS MPAKTUYECKH BO BCEX 0€3 MCKIIOYECHUS MATEeMaTHYECKUX JUCIHUILTMHAX,
MOAYJIAX M IMpaKTHUKax, Hanpumep, Takux kak «Teopuss uucen», «OcHOBHbIE aireOpanyueckue
CTPYKTYpPBI», «Anredpa MHOTOUJIEHOB» U Jp.

OTmeTHM, 4TO METO/1bl INHEHHOW anreOpbl HaXoAAT HIMpoYaiilee MPUMEHEHUE MPAKTUYECKH BO
BCEX €CTECTBEHHBIX HayKax, a TAKK€ B Pa3IUYHbBIX 00JaCTSIX TEXHUKU, B COLUAIBHO-3KOHOMHUYECKUX
HCCIIEIOBAaHUAX U Ap. BoT moueMy Kypc JauMHEHHON anreOpbl 3aHUMAET BaXXHOE MECTO B IIPEIMETHOM
MOJATOTOBKE TI0O OCHOBHOW 00pa30BaTelbHOW MporpaMme HampapiieHuss moarotoBku 44.03.05
[Tegarornueckoe oOpazoBanue (¢ AByMs NPOPUISIMU MOATOTOBKH)

2. [lnanupyemble pe3yJibTaThl 00y4eHHsI O TUCIIUILJIMHE

Komnerenuus NHaukaTopbl J0CTHKEHUSA
OIIK-8. CnocoGeH| 3HaTh:  OOBEKT,  MPEIMET,  OCHOBHBIC  KATETOPHH,  MPHHIIUIIBL,
OCYIIECTBJIATH 3aKOHOMEPHOCTH, CTPYKTYPY TIEAaroTHIECKON HAyKH; CYIIIHOCTh, CTPYKTYPY,
MeAarornicCcKyro JUHAMHUKY EJIOCTHOI'O IIE€NAaroru4ecKoro mpoiecca; COCTOsIHUE U TCHACHIINN
ACATCIIBHOCTD Ha| pa3BUTHS  OTEYECTBEHHBIX M  MEXKIYHApOJHBIX  II€JarOTMYECKUX U
OCHOBC  CHICHHAIBHBIX| 11cHX0JIOrMIECKUX HCCIIEIOBAHUIA; METOI0JIOTUIO EeIarornyecKkoro
HayqHbIX 3HAHUH UCCIIEI0BaHUsA; 0COOEHHOCTH, JIOTHKY, 3aKOHOMEPHOCTH, (hOPMbI, METOALI H

CpeacTBa mpolecca 00y4eHNs U BOCIUTaHMSI; OCHOBBI ICUXOJIOTUH JTUYHOCTH,
OCHOBHBIE TEOpPETHYECKHE MOIXOAbl K MOHMUMAaHHI0 (EHOMEHA JHUYHOCTH;
MO3HaBaTeIbHbIE MPOILIECChl, UX CBOICTBA, 3aKOHOMEPHOCTH M POJb B
WHTEJJIEKTYaJbHOM M TBOPYECKON JEATENIbHOCTH; OOIETeOpEeTUUYECKHE
OCHOBBI METOJUKHU IpErnoJilaBaHusl MpeaMera B oObeMe, HeoOXOIUMOM st
OCYILIECTBIICHUSI TEAarornYecKo JesATENbHOCTH; CTpOeHHe U (DyHKIUU
OpraHu3Ma, OCHOBHBIE 3aKOHOMEPHOCTH pa3BUTHsS 4YelOBeKa; O0OIIue
3aKOHOMEPHOCTH M BO3PACTHBIE 0COOEHHOCTH (hYHKIITMOHUPOBAHUS OCHOBHBIX
CUCTEM OpraHuM3Ma Yy4alluxcs; TUMTMeHUYECKUue TPeOOBaHUA K OpraHu3aluu
oOpa3oBaTelIbHOTO  Mpollecca W TUTMEHy  yuyeOHOro  mpoiiecca;
UHCTPYMEHTAJbHBIE CPEICTBA MH(OPMALIMOHHBIX TEXHOIOTHIl.

YMeTb: NPUMEHSATh TEOPETUYECKUE 3HAHHUS B PEHICHHH MEAarornyecKux
3a/1a4; TUIAHUPOBATh, MPOEKTUPOBATh M OCYIIECTBIATH I€IarOTHYECKHIA
IPOIECC B Pa3NUYHBIX THMAaX 00pa30BaTEIbHBIX YUPEKACHUI; OMPEAETATh
CTPYKTYPY U METOJOJIOTHIO MPOBEICHUS IEAarorH4ecKoro MCCIeI0BaHuUs;
aJIecKBaTHO IIeJIIM BBICTPaWBaTh Y4eOHBIH M BOCIUTATENBHBIM TMpoIlece,
BbIOMpass  COOTBETCTByWOIIHE  (OpMBI, METOABI U  CPEACTBAa  €ro
OCYUIIECTBJIEHUS; MCIOJIb30BaTh B IEJArOTMYECKONW JEATENIbHOCTH U
MEXIUYHOCTHOM B3aUMOICCTBUUI COBPEMEHHBIE JOCTHKEHUS
NICUXOJIOTMYECKON HAayKH; YYUTBIBAaTh BO3pacTHbIE (DU3HOJIOTHYECKHE
OCOOCHHOCTH Yy4alluxcs B TMEAaroru4ecKoM IMPOLecCe; HCIOIb30BaTh
UH(GOPMAIMOHHBIE TEXHOJIOTUH TSl pelIeHHs Mpo(ecCHOHANBHBIX 3a/1a4.
Baagerb: kateropuanbHBIM ammapaToM MEAaroTHYecKod HayKH; HaBBIKAMU
pelieHus ~ MeJarormyeckux  3adady;  crnocodamMu — TUIAHUPOBAHUA |
OCYILIECTBIIEHUSI 00pa30BaTENBHOTO TMpoIlecca; CIocodaMu TMPOBENCHUS
MeJaroruyeckoro dKCIepuMeHTa; (GopMaMH W METOJaMHU OCYIIECTBICHUS
yueOHOM ¥  BOCHOUTATENBbHOW  paboOThl, TMpHeMaMH W METOJaMHU
TICUXOJMATHOCTHKH JINYHOCTH, M3y4eHUs 0COOEHHOCTEH mpodeccHoHaNbHON




JIEATEIIbHOCTH; HABBIKAMHM OPraHU3alMy MEAaroruyecKoi JESATENbHOCTH C
MO3UIMHA COXpPAHEHHS 3J0POBbS;, METOAaMH TPO(DUIAKTUKHA HapyIICHUN
(U3HYECKOTO PA3BUTHS W MOBBINICHUS aIalITAIMOHHBIX PE3EPBOB OpraHU3Ma;
METOJIJaMU OKa3aHHUs MEePBOM JOBpayeOHOM MOMOIIU; METOJJaMU MPUMEHECHHS
MH()OPMAMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHMH B  00pa3oBaTeIbHOM

IpoLeccCe.
IIK-5. CnocoGeH| 3HaTh: COBPEMEHHOE COCTOSIHHE M MEPCIIEKTUBBI PA3BUTHSI MATEMATHKU KakK
UCIOJIb30BATh y4eOHOH JUCLUIUIMHBL, HaIpaBJICHUS pa3BUTHUA HIKOJIbHOTO

HAyYHBIC 3HAHUA  B| MaTeMaTH4ecKoro oOpa3oBaHMS, TEOPETUYECKHE OCHOBBI  OOydEHUS
IPEIMETHOW  00NAaCTH| pvaTemaTuke, MPUHIUIIBI TIOCTPOCHUSI METOJMYECKON CHUCTEMBl OOy4YeHUS

(mMaTemaTHKa) B| maTemaTuKe, OCHOBHbIE JIMHUM NIKOJBHOTO Kypca MaTeMaTUKH, HX
1porecce CTPYKTYpY, COJEpXKaHUE U POJb, 3Tanbl (HOPMUPOBAHUS MaTEMATUYECKHX
‘boPMHpOBaUHH’I HOHATUM, METOIUYECKUE TOAXOAbI K U3YyYEHHIO OCHOBHBIX TEM MIKOJLHOIO
TIpeAMETHON Kypca MaTeMaTHKH;
KOMICTCHINH YMeTh: aHAM3UPOBATh U MHTEPIPETHPOBATH COAEPIKaHUE MAaTEMaTHUECKIX
obygaromyxcs | momstmii,  Teopem, 3amau,  paspabareiBaTh  (DParMeHTH  YPOKOB,
giﬁggﬁoﬁ peajisatiu OpraHU30BBIBATH  00pa30BaTEIbHbIN mporece oOy4eHus: MaTeMaTHKe,
06111e06pa3zoBaTENHHOM KOHCTPYHUPOBaTh METOJUKY BBEIICHHS MMOHITHH, H3yYCHUSI TEOPEM, PELICHHUS
IPOTPaMMBbI 3aat,
Bnaaerb: OCHOBHBIMH TIpMEMaMM OPTraHU3ALUH JIEATETLHOCTH IIKOJIBHUKOB
M0 W3YYEHWIO MAaTeMaTUKW, HaBBIKAMHU pa3pabOTKH METOIAMKH H3Y9ICHUS
YaCTHBIX BOIIPOCOB OOYYEHUSI MaTeMaTHKeE, HCCIIeI0BATEIbCKIMA METOIAMU B
podeccHoHAIbHOM 1€ TENbHOCTH.
IK-7. CnocoOeH| 3HaTh: 0a30Bble MPUHIMIIBI OCTAHOBKA €CTECTBEHHOHAYYHBIX 3a7ad M
MaTeMaTHIeCKU KJIACCUYECKUX 3a7ad MaTeMaTHKH, ONpEIEICHHs OCHOBHBIX MOHATHH U

KOPPEKTHO CTaBUTh| qOKa3aTeNbCTBA TEOPEM IO OCHOBHBIM pa3/iellaM MaTEMAaTHKH;
CCTCCTBCHHOHAYYHBIC | YMeTh: peIIaTb OCHOBHBIE THIBI MAaT€MaTHYECKMX 3a4ad, [OKa3aTb
3amaqu 1) yreepxaeHne, copMynupoBaTh pe3yibTaT, yBUIECTh €ro CICICTBHS;
KJIACCHUYECKUE  3a/1a9H| BrageTh: NEPBUYHBIMU HAaBBIKAMH IPUMEHEHHS MaTEMaTHYECKOTO armapara
MarcMaThKH, — CTPOTO| k pemieHHIO KOHKPETHBIX 3a7ad M3 pa3iUuHbIX obOJacTell HpUKIaTHON
AOKa3atTh MaTeMaTUKU U MHYOPMATUKH.

yTBEPKICHUE,
chopMyInpoBaTh
pe3ynbTaT,  YBHJCTbH
CIIe/ICTBHS
HOJIy4EHHOTO
pe3ynbTara

3. Conepskanue TUCHMUILIAHBI

1. Teopuss maTpun u onpeneaurteseii. Matpuisl u aelictBug Hag HUMHU. CBOWCTBa CyMMBI MaTpHIl,
MIPOM3BEACHUS MATPUIIBl HA YKCIO, pousBeneHuss Marpuil. IlepectanoBku. Teopema 00 M3MeHEHUU
YETHOCTHU MEPECTAaHOBKU NpH TpaHcno3uuuu. lloactaHoBka. YTBepkK€HHE O COXpPaHEHUU YETHOCTH
MOJICTAHOBKU TpHU pa3MyHbIX €€ 3anucsax. Onpenenenue omnpenenurens. CBONUCTBA ONMpeneIuTeNs.
Teopema 0 pasnokeHuWU ompeaenuTens mo crpoke (crondity). Panr marpunbl. baszucHeiii MuHOp.
Teopema o cymiecTBOBaHMM OOpaTHOW MATpUIIBl. YTBEPKICHHS O €IWHCTBEHHOCTH MAaTPHIIBI,
obnanaroieit CBOMCTBOM €IMHUYHON U O €JMHCTBEHHOCTH 0OpaTHOM MaTpPHIIBI.

2. Cucrembl JuHeHHBIX YypaBHeHui. CucTeMbl JHMHEWHBIX YypaBHEHHH. OIeMEHTapHbIC
npeoOpa3oBaHusl JIUHEHHONW cHCTeMbl. MeToAbl pelleHus] TUHEHHBIX CHCTEM C HEHYJIEBBIM TJIaBHBIM
onpenenutenem. @opmyinsl Kpamepa. Teopema o cyiecTBOBaHUM HEHYJIEBOTO PELIEHUSI OJTHOPOIHOM
TUHEHHONW CUCTeMBl B Ciydae, KOT/Ia KOJMYECTBO HEM3BECTHBIX OOJbIIE KOJIMYECTBA YPABHEHHIA.
Apudmernueckoe N-MepHOE BEKTOPHOE MPOCTpaHCTBO. Kputepuil NHHEWHON 3aBUCHMOCTH.
YTBepkIeHHEe O JIMHEHHOW 3aBUCMMOCTH CHCTEMBI 3JeMeHTOB (M3 RM"), comepskamieil JuHEHHO
3aBHCHUMBIC DJIEMEHTBHI. YTBEPXKICHUE O JMHEWHOW 3aBHCUMOCTH cucTeMbl K anemeHToB (M3 R™) B




ciydae, KOrjia BCE OHHU JIMHEHHO BBIpaXaroTcs depes cucremy u3 I anemeHToB (I < K). Teopema o
panre marpuusl. Teopema Kponekepa-Kanemnn.

3. Jluneiinble mpocTpaHcTBa. OnpeneneHHe M CBONCTBA JIMHEWHOTO TpocTpaHcTBa. Yersipe
yTBepkJeHus o O6a3uce. TeopeMa 0 HEBBIPOXKJIECHHOCTH MaTpHIbI repexoja. Teopema 00 U3MEHEHUH
KOOpAMHAT 3JEMEHTa NpH Iepexoje K HoBoMy Oasucy. JIuneitHble moampoctpaHcTBa. Kpurepuit
noanpoctpancTBa. JluHeitHass 000J0YKa 3JIEMEHTOB Kak MOJNpocTpaHcTBO. I[lepeceuenue
MOANPOCTPAHCTB Kak NoAarnpocTtpaHcTBo. CymMMa MOJNPOCTPAHCTB KakK MOANPOCTPAHCTBO. JInHelHoe
IIPOCTPAHCTBO KakK IpsMas CyMMa NOANPOCTpaHCTB. JIuHelHbll oneparop. Haxoxaenue koopauHar
JJIEeMEHTa II0J JEHUCTBHEM Ha HEro JIMHEMHOro omneparopa. l3mMeHeHuMe Marpuipl JIMHEHMHOTO
omeparopa mpH nepexoiec K HoBoMmy 0azucy. JleiicTBus ¢ TUHEHHBIMU OoTlepaTopamMu. MaTpuilbl CyMMBI
JIMHEHHBIX ONEPAaTOPOB, MPOU3BEJIEHUS JIMHEHHOTO ONEpaTopa Ha YUCIO, MPOU3BEINCHUS JIMHEHHBIX
oneparopoB. O6pa3, paHr, saapo, aedeKT JuHeitHoTo oneparopa. Kpurepuit coOCTBEHHOTO 3HAUYEHUS
JUHENHOro omepartopa. MHOXECTBO BCeX COOCTBEHHBIX BEKTOPOB, OTBEYAIONIMX OJHOMY
COOCTBEHHOMY 3HAYEHHIO KaK MOITPOCTPAHCTBO. Teopema o JIMHEWHOW HE3aBUCUMOCTH COOCTBEHHBIX
BEKTOPOB, OTBEYAIOLIUX Pa3IMUYHbIM COOCTBEHHBIM 3HAUEHUSIM.

4. EBkauagoBbl mnpocrpaHcTBa. CkanspHoe TMpoU3BEIACHHE B JIeHCTBUTENBbHOM EBKINI0BOM
npoctpanctBe. HepaBencTtBo Komm—byHsixkoBckoro. Hopma B EBKIMIOBOM HpOCTpaHCTBE. YTOJI
MEXAY JIEMEHTaMU. YTBEpPXKAEHHE O TOM, YTO OPTOHOPMHMPOBAHHBIM Oazuc SBISETCS 0Oa3uCOM.
CkansipHoe TpoU3BEIACHHE B OPTOHOPMHUPOBAaHHOM  Oasuce. Ilpomecc opToroHaNIM3AlMU.
OpTOoronanbHO€E TONOJHEHHE MMOANPOCTPAHCTBA KAK NOANPOCTPAHCTBO. EBKINI0BO MPOCTPAHCTBO Kak
npsiMasi cyMMa CBOEro MOJNPOCTPAHCTBA M OPTOTOHAIBHOTO JIOTIOJHEHHs K Hemy. Teopema 00
n3oMop(pHoCcTH EBKIMIOBBIX MNPOCTpaHCTB OAHON pasMepHocTH. CKalnsipHOE NPOU3BEIEHUE B
KOMIUIEKCHOM EBKIMIOBOM IpocTpaHcTBe M ero cpoicrBa. HepaBenctBo Komm—BbyHskoBCckoro B
KOMIUJIEKCHOM EBKIIMIOBOM mpocTpaHCTBe. JIMHEMHOE MPOCTPAHCTBO OMEPATOPOB. YTBEPKACHUE O
TOM, YTO B CJIydae B3aUMHO OJHO3HAYHOIO OIEpaTropa 00l 3JEMEHT NpPOCTPAHCTBA SIBISETCS
oOpa3oM HeKoToporo aneMeHTa. Kpurepuil cymecTBoBaHMs 0OpaTHOro omneparopa (B3auMHas
OJIHO3HAYHOCTh). Kputepuili Toro, uto sapo omeparopa COCTOUT TOJBKO W3 HYJIEBOIO 3JIEMEHTa
(B3auMHas OJHO3HAYHOCTh omepaTtopa). Kpurepuil Toro, 4to siipo omneparopa COCTOMT TOJIBKO U3
HYJICBOTO OJJIEMEHTa (JMHEHHOE TPOCTPAHCTBO SBJsETCS 0Opa3oM ormepaTtopa). PasMepHOCTh
IIPOCTPAHCTBA KaK CyMMa pa3MepHOCTEH sijipa U o0pasa.

4. TeMaTH4YeCKMIl IJIaH

1 cemecTp
Ne Paznensl u Bcero DopMbI 3aHATUH
n/m TEMBI 4acoB | JICKIIUU NPaKTUIECKUE CaMOCTOSITENIbHAS
3aHATHUS paborta
1 Teopus MaTpHuIl nu| 59 16 16 27
onpeaenuTenen
2 | Cucremsl JUHEHHBIX | 58 16 16 26
YpaBHEHUI
DK3aMeH 27 — — 27
NTOI'O | 144 32 32 53+27
2 cemecTp
Ne Pasznensl u Bcero DopMBbI 3aHATHI
n/m TEMBbI 4acoB | JICKIIUH MPaKTHYECKUe CaMOoCTOATENbHAs
3aHSTHS pabota
1 | JIunelinble mpocTpaHCTBA 67 20 20 27
2 EBxnunaoBsl 50 12 12 26
IPOCTPAHCTBA
DK3aMeH 27 — — 27
NTOI'O | 144 32 32 53+27




5. Buabl 00pa3oBaTe/ibHOM AeATEJILHOCTH
3aHsATHSA JTeKINOHHOIO THIIA
1 cemecTp

1-2. Marpuusl u neiictBus Hax HUMH. CBOWCTBA CyMMBI MaTpPHL, POU3BEACHHUS MATPHUIIBI HA
YHCII0, IPOU3BEACHUS MATPHILL.

3-4. Onpenenenue onpenenutess MaTpuilbl. CBOWCTBA ONPEACTUTEIIS.

5-6. MuHOpHI 1M anreOpanveckue JOTOJIHEHUS. Teopema O pas3ioKEeHWH ONPEACTUTENS IO
CTpOKE.

7-8. Teopema cymecTBOBaHHS OOpaTHOM MaTpHIbl. YTBEPXKACHUS O €IUHCTBEHHOCTH
MaTpHllbl, 00JIajatoIIei CBONCTBOM €IMHUYHOMN U O €TMHCTBEHHOCTH OOPATHON MaTpUIIbL.

9-10. Cucremsl TMHEHHBIX ypaBHeHH. OCHOBHBIE AJIEMEHTAPHBIE MTPEOOpPA30BaHNUS IMHEHHOM
cUcTeMbl. MeTOoJpl pelIeHMs] JIMHEHHBIX CHUCTEM C HEHYJIEBBIM TIJIaBHBIM OIpeaeiauTeneM (MeTox
l"aycca, matpuunsiii Meton). Metoa Kpamepa.

11-12. VYTBepkAcHHE O CYIIECTBOBAHWW HEHYJIEBOTO PEIICHHUS OJHOPOJHON JTHMHEHHOMN
CUCTEMbl B Ciy4ae, KOTJa KOJMYECTBO HEU3BECTHBIX OOJIbIIIE KOJIMYECTBA YpPaBHEHUH.
Apudmernueckoe N-MEpHOE BEKTOPHOE MPOCTpaHCTBO. Kputepuil TnHeHONW 3aBUCUMOCTH.

13-14. YTBepklieHUE O JMHEWHON 3aBUCUMOCTH CHUCTEMBI dJIeMeHTOB (M3 R™), comepikarmieit
JIMHEHHO 3aBUCHMBIC 3JICMEHTHI. YTBEPKICHUE O JIMHEWHOW 3aBHCUMOCTH CHCTEMBbI K 3JIeMEHTOB (U3
Rn) B citydae, Kor/ia Bce OHH JIMHEHHO BBIPAKAIOTCS Yepe3 CHcTeMy U3 I aeMeHToB (I < K).

15-16. Teopema o panre marpuisbl. Teopema Kponekepa—Karmemmy.

2 cemecTp

1-2. Onpenenenne W CBOWCTBA JIMHEHHOTO MPOCTpaHCTBA. UeThIpe YTBEpXKIACHUS O Oasmce.
Teopema 0 HEBBIPOKACHHOCTH MATPHULIBI IEPEXO/IA.

3-4. Teopema 00 U3MEHEHUH KOOPAWHAT dJIEMEHTA IIPH TIEpexo/ie K HOBoMy 0a3ucy. JInnelinpie
noanpoctpancTBa.  Kputepmit  moampocTpaHcTBa.  JIMHeWHas — 000jiouka  AJEMEHTOB  Kak
noanpocTpaHcTBo. [lepeceyenne moanpocTpaHCTB Kak MoAmnpocTtpaHcTBo. CyMMa MOANPOCTPAHCTB
KaK NOANPOCTPAHCTBO. JIMHEHHOE MPOCTPAHCTBO KakK MpsAMasi CyMMa MOAIPOCTPAHCTB.

5-6. JluneiHwlii omeparop. Marpuna JauMHEHHOTO omeparopa. HaxoxaeHue KOoopauHAT
JJIeMEeHTa IMoJ JCHCTBUEM Ha HEro JMHEHHOro omneparopa. l3meHeHue Marpulbl JUHEHHOTO
oriepaTopa Ipu nepexojie K HOBOMy Oa3ucy.

7-8. JleiicTBus C JIMHEWHBIMU oOrmeparopaMu. Marpuilbl CyMMBI JIMHEHHBIX OIIEpaTOpPOB,
MIPOU3BEICHUS JIMHEHHOTO OTepaTopa Ha YMCIO, MPOU3BEACHUS JIMHEHHBIX oniepatopoB. O0Opas, paHr,
a1po, nedekt iuHerHoro omneparopa. CoOCTBEHHbIE 3HAUYEHUS M COOCTBEHHBIE BEKTOPHI JIMHEHHOTO
omeparopa.

9-10. CkanspHoe Tpou3BeIEHHUE B  JCUCTBUTEIBHOM EBKIMIOBOM  IMPOCTPAHCTBE.
HepagenctBo Komn—bynskoBckoro. Hopma B EBKiIMI0BOM npocTpaHCcTBE. YT0I MEXAY JIEMEHTaAMU.
YTBepkIeHHE O TOM, YTO OPTOHOPMHUPOBAHHBIN Oa3uc sBisieTcs 6azucom. CKalgpHOE MPOU3BEICHUE
B OPTOHOPMHUPOBAHHOM Oa3uce.

11-12. Tlpoumecc oproroHanuzauuu. OpTOrOHaTbHOE JOMOJHEHHE TMOJIPOCTPAHCTBA KaK
MOJIPOCTPAHCTBO. EBKIMIOBO NPOCTPAHCTBO KaK IpsiMas CyMMa CBOEro MOANPOCTPaHCTBA U
OpPTOTOHANILHOTO JOTIOTHEHUS K HeMy. Teopema 00 n3omopdHOCTH EBKIMIOBBIX MPOCTPAHCTB OJHOM
pa3MEepHOCTH.

13-14. CkanspHoe mpou3Be/ieHHue B KOMIUJIEKCHOM EBKIMIOBOM MPOCTPAHCTBE U €0 CBOWCTBA.
HepasenctBo Kommn—byHskoBckoro B koMiiekcHOM EBKIMAOBOM mnpocTpaHcTBe.  JIMHeWHOoe
MPOCTPAHCTBO ONEPATOPOB. YTBEPXKAECHHUE O TOM, YTO B CIy4ae B3aMMHO OJHO3HAYHOIO ONEpATOpa
000 IEeMEHT IPOCTPAHCTBA ABISETCS 00pa30M HEKOTOPOTO AIIEMEHTA.

15-16. Kpurepuii cymecTBoBaHus 0OpaTHOro omeparopa (B3auMHAas OJHO3HAYHOCTH).
Kpurepuii Ttoro, 4ro sapo omeparopa COCTOUT TOJIBKO M3 HYJIEBOTO 3JE€MEHTa (B3auMHas
OJIHO3HAYHOCTh orepaTopa). Kputepuii Toro, 4ro siApo omeparopa COCTOUT TOJBKO U3 HYJIEBOTO
aneMeHTa (JIMHEeHHOe MPOCTPAHCTBO SBISAETCS 00pa3oM omeparopa). PazMepHOCTh MpocTpaHCTBa Kak
CyMMa pa3MepHOCTeH siipa u obpasa.



3aHATHS CEMHHAPCKOT0 THIIA
1 cemecTp

3ausaTus 1-3. Mampuywl, Oeticmeusi HA0 HUMU.
TeopeTnyeckre BOIPOCHI
1. OmpeneneHue CyMMBI MaTpHIl, MPOU3BEICHUS MATPHUIBI HA YHCJIO, MPOU3BEICHUS
MaTpHII.
2. CpoiicTBa CyMMBI MAaTPHII, MPOU3BEACHHUS MATPUIIHI HA YHCIIO, TIPOU3BEICHIS MATPHII.
3a/la4yd ¥ yOpaKHEHUS I ayIUTOPHON pabOThI
A.M.3yeB. Jluneiinas anredpa. 3agauyHuk-npakTukym., Cmosnenck, Cmonl'y, 2007.
3amaum 1.1 a)-r), 1.2 a)-r), 1.3, 1.5 a)-B), 1.7, 1.8 a)-1).
3aJiaHus JijId CaMOCTOSTENIHLHON paboThI

A.M.3yes. Jluneiinas anredpa. 3agayHuK-npakTuKym., Cmoserck, Cmonl'y, 2007.
3anauu 1.1 n)-x), 1.2 1)-x), 1.4, 1.5 1)-10), 1.6, 1.8 1)-%).

3ausrtue 4. Onpedenenue onpedenumers.
Teopernyeckue BOMPOCH

1. [lepecranoBka. VYTBepxkaeHue 00 HM3MEHEHUM YETHOCTU TIEPECTAaHOBKU IPHU
TPAHCIIO3UIIHH.

2. [ToncranoBkH. YTBEpKIEHNE O COXPAHEHNH YETHOCTHU MOJICTAHOBKY MPU  PA3JIMYHBIX
€€ 3anmmcsx.

3. OnpenerieHne onpeaeTUTeIIs MaTPHIIBL.

3a/1auu ¥ yIpaKHEHUs JUIsl ayTUTOPHOU PaOOThI
A.M.3yes. Jluneiinas anredpa. 3amayHuk-npakTukym., Cmonerck, Cmonl'y, 2007.
3amauu 2.1 a)-B), €)-x). HaitiTu onpegenutenyu mo onpeaeaeHuro.
3a/1aHus A1 CaMOCTOSTENIbHOM paboThI
A.M.3yeB. Jluneiinas anredpa. 3amagyHuk-npakTukym., Cmonenck, Cmonl'y, 2007.
3amauu 2.1 r)-n), 3)-u). Haiftu onpenenuTeny mo onpeaeieHuro.

3ausrtue 5. Haxooicoenue onpedenumens no memooy Il aycca.

Teopernueckre BOIpOCh

1. CBolicTBa OnpeaeIUTEs .

2. Merton "aycca.

3a/1auy U ynpaxHeHUs! U1 ayIUTOPHON pabOThI

A.M.3yeB. JIuneiinas anredpa. 3amayHuk-npakTukym., Cmonenck, Cmonl'y, 2007.

3amauu 2.1 a)-B), €)-x). Haiitu onpenenurenu no meroay ['aycca. 3agaua 2.2. 3amauu 2.3 a)-1).
Haiitu onpenenurenu no merony I'aycca.

3a/laHus A1 CaMOCTOSITEIbHOM paboThI

A.M.3yes. Jluneitnas anreOpa. 3agaqyHuK-npakTUKyM., CMmonenck, Cmonl'Vy, 2007.

3amauu 2.1 r)-n), 3)-u). Haiitu onpenenurenu no merony [aycca. 3amaum 2.3 n)-3). Haiitu
ompenenuTenu mo meroay [aycca.

3ansitue 6. Haxoowcoenue onpedenumernst paznodtcenuem no cmpoxe (cmonoyy).
Teopernyeckne BONPOCH
1. MuHODpSI U anreOpandeckue JONOTHEHUS.
2.TeopeMa 0 pa3noKEHUH ONPEIEIUTENS IO CTPOKE.
3a7auyl ¥ ynpaskHEHUs JUls ayIUTOPHOM paboThl
A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-pakTUKYM., Cmonenck, Cmonl'V, 2007.
3anaum 2.1 a)-B), €)-x). Haiitu onpenenuTenu pa3inokeHHEeM Mo CTPOKe (CTONOILY).
3amauu 2.3 a)-r). HaiiTu onpenenurenu pa3noKeHHEM 10 CTpoKe (CTooIy).
3aaHus U1 CaMOCTOSATENIbHONW PaboThI
A.M.3yes. Jluneiinas anre0pa. 3agadyHuK-pakTUKYM., Cmonenck, Cmonl'V, 2007.




3anaum 2.1 r)-n), 3)-1). Halitu onpenenuteny pa3iokeHueM 1o CTpoke (cTonoiry).
3anmaum 2.3 n)-3). HaiiTu onpenenureny pa3ioKeHHUEM 10 CTpoKe (CTooIy).

3ausartue 7. Pane mampuyul.
TeopeTnyeckre BOIPOCHI
1. MuHops! 1 anredpandeckue TONOJTHEHHUS.
2.0npeneneHue paHra MaTpuibI.
3aJauy ¥ yIpaXKHSHUS IS ayTUTOPHOM padOThI
A.M.3yeB. Jluneiinas anredpa. 3amagyHuk-npakTukym., Cmosenck, Cmonl'y, 2007.
3amauu 2.4 a), 1), €)-3).

3ajanus I CaMOCTOATEIBHON paboThI
A.M.3yes. Jluneiinas anrebpa. 3amagyHuk-npakTukym., Cmonenck, Cmonl'y, 2007.
3amauu 2.4 0)- B), 1), U)-K).

3ausaTus 8-9. Oopamnas mampuya.
Teopernyeckre BONpoCkl

1. Onpenenenue oOpaTHOM MATPHUIIBI.

2. Teopema cyiiecTBOBaHUSI OOPAaTHON MaTpHIIbl. YTBEPKAECHUS O €MHCTBEHHOCTH MaTpPHIIbI,
oOnanaroiei CBOMCTBOM €IMHUYHON U O €JMHCTBEHHOCTH 0OpaTHOW MaTpPHUIIbI.

3. MeTo1pl Hax0XAeHHs 00paTHON MaTpPHULIBI.

4. MatpuuHble ypaBHEHHS.

3a/1auu ¥ yIpaKHEHUs JUIsl ayTUTOPHOU PabOThI

A.M.3yeB. Jluneiinas anrebpa. 3anagHuK-npakTukym., Cmonerck, Cmonl'y, 2007.

3amauu 3.1 a)-0, 1), ). Halitu oOpatHyto Marpuiry o (Gopmysie u MPUBEICHUEM K TUHUIHOU
Marpuie. 3amaun 3.2 a)-x), 3.3.

3a1aHus A1 CaMOCTOSITEIbHOM paboThI
A.M.3yes. Jluneiinas anredpa. 3amagyHuK-npakTukym., Cmonerck, Cmonl'y, 2007.
3amaun 3.1 B)-T, €). Haiitm oOpatHyto maTpuily mo ¢opMmylie U NMpPUBEICHUEM K €IUHUIHOU
Marpuiie. 3amaqu 3.2 3)-H).

3aunstue 10. Memoo I'aycca pewenusi TUHEIHbIX CUCTIEM.
Teopernueckue BOIPOCHI
1. Cuctembl nuHEHHBIX ypaBHeHUH. OCHOBHBIC dJI€MEHTapHBIC MPeoOpa3oOBaHMs JMHEHHON
CUCTEMBI.
2. MeTto/ipl pelieHus TMHEWHBIX CUCTEM C HEHYJIEBBIM IJIaBHBIM OIPEACIUTENIEM.
3. Merop I'aycca.

3aauM ¥ yIIpaKHCHUS IS ayAUTOPHON pabOThI
A.M.3yes. Jluneitnas anreOpa. 3agaqyHuK-mpakTUKyM., CMonenck, Cmonl'VY, 2007.
3amauu 4.1 a), B)- 1), X).

3agaHus i1 CaMOCTOSTEALHON PA0OThI
A.M.3yes. Jluneitnas anreOpa. 3agaqyHuK-npakTUKyM., CMmonenck, Cmonl'Vy, 2007.
3anaun 4.1 0), e), 3).

3ansitue 11. Memoo obpammuvix mampuy pewienus IUHEUHbIX CUCTIEM.
Teopernueckne BOIPOCH
1. CucreMbl NUHEHHBIX ypaBHeHUH. OCHOBHBIE >JIEMEHTapHble NpeoOpa3oBaHMs JTHHEHHON
CHCTEMBI.
2. Merobl peneHHs TMHEHHBIX CUCTEM C HEHYJIEBBIM IJIABHBIM OTIPEACTUTEIICM.
3. Metox 0OpaTHBIX MaTpHIL.
3aJ1auy ¥ yNpakHEHUs JUIsl ayTUTOPHON paboThI
A.M.3yeB. Jluneiinas anre0pa. 3agaqyHuK-npakTHKyM., Cmonenck, Cmonl'V, 2007.
3anaun 4.2 a)-0), 4.3 B)-T).




3aJaHus I CaMOCTOSTENBHOM pabOThI
A.M.3yeB. Jluneiinas anredpa. 3agauyHuk-npakTukym., Cmonenck, Cmonl'y, 2007.
3anauu 4.2 B)-1), 4.3 ¢).

3aunsrtue 12. /lpasuno Kpamepa pewienus 1uHetiHbIX CUCTEM.
TeopeTnyeckre BOPOCH
1. Cucrembl auHEMHBIX ypaBHEHUI. OCHOBHBIE 3J€MEHTapHbIE MPEe0Opa30BaHUs JIMHEWHOU
CHCTEMBI.
2. Metonpl perieHus JMHEHHBIX CUCTEM C HEHYJIEBBIM TJIABHBIM OTIPEICITUTEIIEM.
3. IIpaBuso Kpamepa.
3aau¥ ¥ yIpaxKHEHUS JUI ayAUTOPHON paboThI
A.M.3yes. Jluneiinas anrebpa. 3anagyHuk-npakTukym., Cmosnenck, Cmonl'y, 2007.
3amauu 4.4 a)-06), 4.5 B)-1).
3aaHus JUIg CaMOCTOSTEILHON PA0OThI
A.M.3yeB. Jluneiinas anrebpa. 3anagyHuk-npakTukym., Cmonerck, Cmonl'y, 2007.
3amauu 4.4 B)-1), 4.5 e).

3ansatus 13-14. Pewenue nunetinvix cucmem oouie2o 8uoaq.

TeopeTnyeckue BOMPOChI
1. Cucrembl nuHEHHBIX ypaBHeHUH. OCHOBHBIE 3JIEMEHTapHbIE NMpeoOpa3oBaHUS JUHEHHOU

CUCTEMBI.
2. Teopema Kponekepa-Kanemiu.
3. IIpuBenieHre OCHOBHOM MATPUIIbI CHCTEMBI K «CTYIIEHYaTOMY» BUIY.
4. [IpuBeneHune paCIIMPEHHON MATPUILIbI CUCTEMBI K «CTYIIEHYaTOMY» BULY.
3a/1auy ¥ ynpakHEHUs! JUTsl ayIUTOPHON pabOThI

A.M.3yes. Jluneiinas anredpa. 3amagyHuk-npakTukym., Cmonenck, Cmonl'y, 2007.
3amaun 5.1 a)-e).

3a1aHus A1 CaMOCTOSITEIbHOM paboThI
A.M.3yeB. Jluneiinas anredpa. 3amagyHuk-npakTukym., Cmonerck, Cmonl'y, 2007.
3amaun 5.1 x)-K).

3ansatus 15. Pewenue nunelinvlx cucmem obuwe2o0 6u0d ¢ HNOMOUBIO HAXOHCOCHUS.

@DyHOAMEHMALHOU CUCeMbl peuleHuUll.
Teopernueckne BONpPOCHI

1. Cuctembl nuHEWHBIX ypaBHeHHH. OCHOBHBIC dJI€MEHTapHBIC MpPeoOpa3oBaHMs JMHEHHON
CUCTEMBI.

2. Teopema Kponekepa-Kanemiu.

3. JIu"eiiHasi HE3aBUCUMOCTh CTPOK.

4. ®yngameHTanbHas CUCTEMA PEILICHUM.

3a/1auy U ynpaxHeHHsl ISl ayIUTOPHOU pabOThI

A.M.3yes. Jluneitnas anreOpa. 3agaqyHuK-npakTUKyM., CMmonenck, Cmonl'Vy, 2007.

3amaun 5.1 a)-e). Haiitmu ¢QyHIamMeHTanbHYI0 CUCTEMY pEIICHUH OJHOPOJHOM CHCTEMBI.
CocraBuTh 00111€€e pelieHre TaHHOW CHCTEMBI.

3a/1aHus A1 CaMOCTOSITENIEHON paboThI

A.M.3yes. Jluneiinas anre0pa. 3agauyHuK-npakTUKyM., Cmonenck, Cmonl'Vy, 2007.

3amaun 5.1 x)-x). Haiitu ¢yHIaMeHTalbHYI0O CHUCTEMY peIIeHUH OJHOPOJHON CHCTEMBI.
CoctaBuTh 00111€€ pelIeHNe TaHHOW CHCTEMBI.

3ansaTue 16. Ilosmopenue mamepuana. Konmponvnas paboma
3a/1auy ¥ ypaXHeHHsI ISl ayIUTOPHOU pabOThI
1. Brluncnure onpeaenuTeNb, pa3iokUB €ro Mo JIEeMEHTaM MEPBOH CTPOKH




0o -1 -1 1
a b ¢ d
-1 -1 0
2. HaiimuTe paHT MaTpUIlBI
0 4 10

8 18 7

10 18 40 17

1 7 17 3

3. HaiinuTe Bce MaTpuUIIBl BTOPOTO MOPSIIKA, KBAAPATHI KOTOPBIX PaBHBI
€IMHUYHOW MaTpHIIE.
4. Pemmurte MaTpUYHOE ypaBHEHUE:

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

5. PemuTe nuHEHHYIO CUCTEMY CO CIICIYIOIIEH pacIIUPEHHON MaTPHIICH:

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

3ausTus 1-2. Onpedenenue u ceolicmea 1uHetiHO20 NPOCMPAHCMEA.

Teopernueckne BOIPOCHI
1. Onpenenenre TMHEMHOTO MPOCTPAHCTBA.
2. CBoiiCTBa TMHEMHOTO MPOCTPAHCTBA.
3a/1auy ¥ ynpaXHeHUs! U1l ayIUTOPHON pabOThI
1. loxaszarb, 4TO MHOKECTBO BCEX MaTpHIl pazmepa N X M ¢ 3aJaHHBIMH €CTECTBEHHBIM
00pa3oM omnepanusaMi CyMMbI MaTPUIl M YMHOKEHHUSI MaTPUIIbI HAa YUCIIO 00pa3yeT JUHEeHHOe
MIPOCTPAHCTBO.
2. SIBnsieTcst M TMHEHHBIM IPOCTPAHCTBOM MHOKECTBO KBaJIPATHBIX MATPHIL IOPSJIKA N, €Cln

orepanuu 3aJaHbl cleayonmm oopazom: A@B=A-B, A\OA=LA?
3. SIBnseTcs M JIMHEHHBIM ITPOCTPAHCTBOM MHOYKECTBO JIMArOHAIBHBIX MATPHII ITOPSAKA N ¢
HYJIEBBIM OIpeAeTUTeNeM, €CITU ONepaluy 3aJlaHbl ciaeayromuM oopazom: A@B=A-B, A\OA=AA?

4. SBnseTcs n¥ TUHCHHBIM MMPOCTPAHCTBOM MHOKCCTBO BCEX BCIICCTBCHHBIX q)YHKHHﬁ,
NMPpUHUMAKOIUX MOJIOKUTCIIbHBIC 3HAYCHHUA Ha ('OO;+OO), €CJIN OoIiepalluu 3aaHbl CICAYIOINM

o6pasom: f(x)Dg(x)=f(x)-g(x), AOf(x)= F*(x)?
5. SIBnsiercs M JIMHEWHBIM MTPOCTPAHCTBOM MHOKECTBO BCEX HEUETHBIX (DYHKIIUH, 3alaHHBIX
Ha [-1;1], ecniu oneparu 3a1anHbl cieayromuM oopasoMm : f(x)Bg(x)=f(x)+g(x), AOf(x)= Af(x)?

3agaHus I caMOCTOSTEIBHOMN Da60TBI
1. SIBmsieTcs M TUHEHHBIM MMPOCTPAHCTBOM MHOKCCTBO BCEX LCIIBIX YHUCCII, €CIIN OIlCpalun




3aJlaHbl ClIeayoImuM oopasom: adb=a+b, AGa=[Ara]?
2. SIBnseTcs 11 IUHENHBIM MMPOCTPAHCTBOM MHOKCCTBO BCEX IMOJIOKUTCIBbHBIX YUCECII, CCIIN

OIIepALliH 3a1aHbl CIICAYIOMEM 00pasom: adb=a-b, A\®a=a"?

3anarua 3-4. Jluneinas 3a6ucumocms U He3a8UCUMOCINb CUCIEMbL 2J1EMEHMOE JUHEUHO20
npoCMpaHcmaa.

Teopernyeckure BONpOCkl
1. Onpenenenue TMHEHHON 3aBUCUMOCTH U HE3aBUCUMOCTH CUCTEMBI 3JIEMEHTOB JIMHEHHOTO
IIPOCTPaHCTBA.
2. Kpurepuii qMHENHHON 3aBUCUMOCTH.
3a/1auy ¥ ynpaXHEHUs! U1 ayIUTOPHON pabOThI
1. UccnenoBaTh Ha JIMHEWHYIO 3aBUCUMOCTb CHCTEMY DJIEMEHTOB W3 JIMHEHMHOTO NPOCTPAHCTBA
Mmarpuir pazmepa 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=(-1 1 -1),c=(2 -1 1),D=(1 4 3)

2. UccnenoBaTh HAa JMHEMHYIO 3aBUCUMOCTb CHCTEMY DJIEMEHTOB W3 JIMHEHMHOTO MPOCTPAHCTBA
MaTpHIl pazmepa 2 X 2:

1 2 0 1 01 00
a) A= ,B= ,C= D= :
3 4 2 1 3 2 11
2 0 11 11 2 1
6) A = ,B= ,C= D= .
00 30 11 2 1

3. HccreoBarh Ha JIMHEHHYIO 3aBUCHMOCTH CHCTEMY 3JIEMEHTOB W3 JIMHEHHOTO MPOCTPAHCTBA
Gynxumii, onpenenennsix Ha (0;+00): f(X)=In X, g(X)=sin x, h(x)=e*.
3ajiaHus JUIA CaMOCTOSITENILHOM PaboThI
1. WccenoBars Ha JMHEWHYIO 3aBUCHMOCTH CHCTEMY JIEMEHTOB M3 JMHEHHOIO IPOCTPAHCTBA

h(x)=3.

. T
dyHKImii, onpenenennbix Ha (— — ;= ): f(X)=tg® X, g(x)= 5
2 2 0s” X
2. UccnenoBaTh Ha JMHEHHYIO 3aBUCMMOCTDH CHCTEMY JJIEMEHTOB M3 JIMHEHHOIO MMPOCTPAHCTBA,

3aganHoro B 3amade Ne 2 3ansatusa Nel: a =2, b =7.

3ausaTus 5-6. bazuc runelino2o npocmpancmaa.
Teopernyeckne BOPOCH

1. Onpenenenue 0azuca JMHEHHOTO MPOCTPAHCTBA.

2. YertsIpe yTBEpXkAEHUS O Oa3uce.

3aJ1auyl ¥ yNpakHEHUs JUIs ayTUTOPHON paboThI
1. O6pasyer siut 6a3uc CUCTEMa DIIEMEHTOB U3 IMHEHHOTO MPOCTPAHCTBA MaTpHIl pazmepa 1x 3

aA=(0 2 1),B=L 3 2),c=(0 1 1);
A= 1 1).B=(3 1 2,c=(0 1 1)

2. O6pasyer Jiu 6a3uc CHCTEMa DIIEMEHTOB U3 JIMHEHHOTO MPOCTPAHCTBA MATPHIL pasmepa 2 X 2:



(1 OJ (0 1) (O 1) (O Oj
a) A= ,B= ,C= D= ?
0 1 11 10 11

3. Haiitu xakoii-HuOyas 0a3uc U OMPEACTUTh Pa3MEPHOCTh JTMHEHHOTO MPOCTPAHCTBA PEIICHUH
CUCTEMBI:

X1 +2Xy —X3—2X4 +2x5 =0 X1 +2Xy +X3+4x4 +x5 =0
a) X1—3X2+X3—X4—X5:O;6) 2X1—X2+3X3+X4—5X5:O.
2X1+5X2+2X3+X4+X5:0 X1+3X2—X3—6X4—X5:0

3aJlaHus I CaMOCTOSTENIbHON paboThl
1. O6pasyer stu 6a3uc cucTEMa IEMEHTOB U3 JIMHEHHOTO MPOCTPaHCTBA MAaTpuIl pasmepa 1x 3

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

2. O6pasyer st 6a3uc CUCTEMA IIEMEHTOB U3 JIMHEHHOTO TPOCTPAHCTBA MATPHUIL pa3Mepa 2 X 2

g el

3. Haiitu xakoil-uuOyap 6a3uc U oNpenennuTh pa3MepHOCTh JUHEHMHOTO MPOCTPAHCTBA PELICHUM
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 :Ol

3austus 7-8. Ilpeobpazosanue koopounam npu uzmenenuu oasuca. Onpeoenerue TUHEUHO20
onepamopa.

TeopeTnyeckre BOIIPOCH
1. Onpenenenre MaTpUIIBI IEPEXOIA.
2. Teopema 0 HEBBIPOKJICHHOCTH MATPHIIbI MIEPEX0/1a.
3. Teopema 00 M3MEHEHHH KOOPAMHAT 3JIEMEHTA IIPH IEPEX0/ie K HOBOMY 0a3ucy.
4. Omnpenenenne IMHEHHOTO orepaTopa.

3aja4y ¥ YIPaKHEHUs IS ayIUTOPHOM PaboThI
1. Haiitu xoopauuatsl snementa x B 6asuce B’ ={e;;e5;e3}, ecnu 3anansl ero koopauHaTs B

basuce B ={e;;e,;es}.

a)x=(1;2;4)
e] = e + ey +3e3
e§:§el—ez :
2
e3 =—e + ey +e3
0) x=(-3;2; 4)
e =e +ey—e3
e'=le —e :
2 2 1 2 ,
eé:—€1+€2 +€3




2. ITycTh 271EMEHT X UMEET KOOPJAMHATHI (X1; X2; X3). SBJISAIOTCS M JIMHEHHBIMU IIPE0Opa30BaHuUs
A, Bu C, KOTOPBIE 33JAI0TCS CIEAYIOUM 00pa3oMm:

a) A x = (X1; x11+2x21+3xX3; 4X1+5Xx216X3),
B X = (X1; X112x21+3; 4x11t5%,+6),
Cx = (X1; X11+2X2+3X3; 4Xf +5x,1+6X3);
0) A x = (3x1-2x2-1; 0 ; x1+2x51+3X3),
Bx=(3 X]2_ -2Xp-x3; 0; 0),
Cx = (3x1-2x2-x3; 0 ; x11t2x2+3X3);
3aaHus JUIs CaMOCTOSITENEHON PAabOThI
1. Haiitu KoopauHaThI 31eMeHTa X B 6asuce B’
6asuce B ={e;;e,;e3}.

={e;;e5;e3}, eciu 3aaHbl €ro KOOPIAMUHATHI B

x = (5;-5; -4)

, 4
61:€1+€2 +ge3

ep = —4e; — ey

N~

ez =—e;+ey +eg

2. ITycTh 3MeMEHT X UMEeET KOOPIMHATHI (X1; X2; X3). SABJISAIOTCS M IMHEWHBIMU TpeoOpa3zoBaHUs
A, Bu C, KOTOPBIE 3aJAI0TCS CICAYIONUM 00pa3oMm:

2
AX=(X]; X1~ X3; X2+X3),

B x = (1; X1- X3; X2X3),
C X = (X1; X1-X3; X2X3)?

3ansaTus 9-10. Coocmeennvie 3nauenus u coocmseeHHvie 8eKMOPbL TUHENHO20 ONepamopa.
TeopeTrnueckne BOIPOCHI

1. Onpenenenrie cOOCTBEHHBIX 3HAYEHUIN U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OMEPaTopa.
2. Kputepuii cCOOCTBEHHOTO 3HAYCHHS.

3a1auy ¥ yOpaKHCHUS JJI ayTMTOPHOU Da6OTBI

1. HaifTu coOCTBEHHBIE BEKTOPbI M COOCTBEHHBIC 3HAUCHHUs JUHEWHOTO omeparopa A,
3aJaHHOTO CBOEH MaTpulen A:

5 -1 -1 7 -4 4
a)A=0 4 -1;600A=|2 3 2
0 -1 14 2 0 5

2. HaifTu coOcTBEeHHBIE BEKTOPbI M COOCTBEHHBIE 3HAu€HUs JHMHEWHOTro omeparopa A,
JNEVCTBYIOLIETO B IMHEWMHOM MPOCTPAHCTBE NT€OMETPUUYECKUX BEKTOPOB Ha IIOCKOCTH OXY:
a) A - mpoekius Bekropa Ha oc Ox;

0) A — oToOpaxxeHue BeKkTopa oTHOCHTENbHO ocH QOY;
B) A — 0TOOpa)keHNE BEKTOPA OTHOCUTEIILHO Havajaa KOOPMHAT.
3anaHus Ui CAaMOCTOSATEIILHON PabOThI

1. Haiitu coOcTBEeHHBIE BEKTOPbI M COOCTBEHHBbIE 3HAYEHUs JIMHEHHOTO omepaTtopa A,
3aJJaHHOTO CBOEH MaTpuueil A:




> .2 _4

7 -6 6 3 3 3
a)A=|2 3 2|;0)A= 0 1 0
2 2 3 _2oz2 7

3 3 3

2. Halitm coOCTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAYCHHS JIMHCWHOTO omepatopa A,
JEHCTBYIOIIETO B JINHEMHOM MTPOCTPAHCTBE FT€OMETPUUECKUX BEKTOPOB Ha MIJIOCKOCTH OXY:
A=B-C, Tae C — npoeknus Bekropa Ha och Oy, B - yMHOKEHHE BEKTOpa Ha 2.

3ausaTus 11-12. Ilosmopenue mamepuana. Konmponvnas paboma
3a/1ayu ¥ ypaKHEHUs JUISl ayTUTOPHOU PabOThI
1. BekTop x uMeeT KOOpAMHATHI (X1;X2;X3) B HeKoTopoM Oazuce. Oneparop 4 AEWCTBYeT Ha X
CIeayroumM 00pazoM: Ax=(x1;Xst X5;X; — X5 ) . SIBIsIeTcs JIM TOT OIIEPaTOp JIMHESHHBIM?
2. Haiinure s omepatopa u3 3a1a4u | (A6+A5)x 110 ONIPEACIICHUIO IEUCTBUI C ONEpaTOPaMH.
3. CocraBbpTe MaTpHILy oreparopa u3 3a1auu 1.

3austua 13-14. Onpedenenue u ceéoticmsea Eexnudoea npocmpancmaa.
TeopeTnyeckue BOMPOChI

CkansipHO€ MPOU3BE/IEHNE B IEHCTBUTEIBHOM EBKIIMIOBOM IIPOCTPAHCTBE.
HepasencrBo Komn-byHsikoBckoro.
Hopwma B EBKIMI0BOM ITPOCTpPaHCTBE.
Yroa Mexay dJeMeHTaMu.
CkansipHO€ MpOU3BeICHNE B OPTOHOPMHUPOBAHHOM Oa3uce.

3a1auy ¥ ynpaxHeHUs! IS ayIUTOPHON pabOThI
BorsicHuTE, SBIAIOTCS U CIAEAYIOIIME MHOXECTBAa EBKIMAOBBIMM IpocTpaHcTBaMu. Ecnu na,
HalJIMTe HOPMY YKa3aHHOTO 3JIEMEHTA d U YroJl MEeXy YKa3aHHBIMH 3JIEMEHTAMM 6 U C.

1. PaccMoTpuM JIMHEITHOE IPOCTPAHCTBO MATpHI] pazMepa N X M ¢ 3aJaHHBIMU €CTECTBEHHBIM
00pa3oM orneparusMi CyMMBbI MaTpUIl 1 YMHOKEHUS MaTpUIlbl Ha yucio. CkaasipHOe MPOU3BeAeHUE —
OIIpeIeUTENb POU3BEACHHUS IBYX MATPHUILL. @ — €AMHUYHAS MaTPULIA, 6=a, C—MaTpUIla U3 EAUHULL.

2. MHOXecTBO KBaJpaTHBIX MaTpUIl MOPSJIKa N, OIEpaluu 3aJaHbl CIEAYIOIIUM 00pa3oM:

oo E

A®B=A-B, \OA=AA. CkanspHoe NMPOU3BEICHUE — OMPEIACIUTENb MPOU3BEACHUS ABYX MATPHUIl. @ —
eIMHUYHAs MaTpuUlla, 6=d, c—MaTpUla U3 eIUHUILL.

3. MHOXeCTBO JMaroHaJIbHBIX MAaTPUIl MOPSIKA N C HYJIEBBIM OMNpEIENUTENEeM, OIepaluu
3amaHbl cienyrmuM obpazom: A@B=A-B, A\OA=AA. CkanspHoe NpOU3BEACHUE — OMPEICIUTENb
MIPOU3BEACHUS BYX MATPUIl. @ — €IUHUYHAS MaTPULIA, 6=d, cC—MaTpULIa U3 SAUHHII.

4. MHO€eCTBO BCEX BEIIECTBEHHBIX (YHKIIM, MPUHUMAIOIINX MOJOKUTEIbHBIC 3HAYCHUs Ha
(-o0;+00), omeparuu 3amaHbl cieayromum oopazom: f(x)Dg(x)=f(x)-g(x), AOf(x)= (x). CkamspHoe
POM3BEICHNE — OTPeeIEHHBIN nHTEerpa o oTpe3ky [0,1] oT mpoussenenus aByx pynkuuii. a=Exp
X, 6=Sin X +2, ¢= Cos X +3.

3a/1aHus A1 CaMOCTOSITENIEHOM paboThI

BrisicHuTe, SBIAIOTCS JU CleAyolne MHOXecTBa EBKIMAOBBIMU npocTpaHcTBamu. Eciam ga,
HalJIuTe€ HOPMY YKa3aHHOTO 3JIEMEHTA d U YroJl MeXy YKa3aHHBIMH 3JIEMEHTAMH 6 U C.

1. MHOXeCTBO BCeX IEbIX YHCET, OIepaluy 3aJaHbl CieayronmM obpasom: adb=a+b,

AGa=[Aa]. CxansipHOE IPOU3BEICHUE d U 6 pasHo as. a=2, 6=3, c=4.
2. MHOeCTBO BCeX MOJIOKUTEIBHBIX YHCEI, ONIEpallii 3a/1aHbl CIeIyoIuM oopasom: adb=a-

b, L\®a=a". CkansipHOe IpOU3BEIEHUE a U 8 pagHo as. a=2, 6=3, c=4.



3ausrue 15. /lpoyecc opmozonanuzayuu.
Teopernyeckue BONMPOCHI
1. Anroputm npouecca OpTOroOHaIU3aLUu.
2. OcHOBHBIE (POPMYJIBI ITPOIIECCA OPTOTOHAIN3ALIUH.
3a/1aun ¥ ypa)KHEHUS IS ayIUTOPHON pabOThI
C momompi0 Tporecca OPTOTOHATU3AIMH TIOJyYUTe OPTOHOPMHPOBAHHBIA 0Oa3uc w3
crneayromux anementos: (1,2,0,3), (2,0,-1,1), (1,1,1,1),(-1,0,1,0).
3aaHus JUIsd CaMOCTOSATENBEHOW PaOOThI
C momompo mporecca OPTOrOHANM3ALUHU TIOJYYUTe OPTOHOPMHUPOBAHHBIM 0a3nC M3 CIEAYIOIIHUX
anemenTos: (2,0,3), (0,-1,1), (1,1,1).

3ausrtue 16. CxanapHroe npoussedenue 6 KomniekcHom Eexkiuoosom npocmpancmee.
Teopernyeckne BONpoCkl

1. CkansipHoe npou3BeJeHNE B KOMIIJIEKCHOM EBKIIN0BOM IPOCTPAaHCTBE U €r0 CBOWCTBA.

2. HepasenctBo Komm-byHsSKOBCKOTO B KOMIUIEKCHOM EBKIIHIOBOM IPOCTpaHCTRBE.

3a/1ayu ¥ yIpaKHEHUS JUIS ayTUTOPHOU PabOThI

BeoisicHuTe, SBASAIOTCS JM Cleqylolire MHOXecTBa EBKIuAoBbIMU mpocTpaHcTBaMu. Eciu naa,
HalJUTe HOPMY YKa3aHHBIX JJIEMEHTOB a, 6 U C.

1. PaccMoTpuM MHEWHOE IPOCTPAHCTBO KOMIUIEKCHBIX MaTpHUIl pazMepa N X M ¢ 3aJlaHHBIMU
€CTECTBEHHBIM 00pa30M OMepanusMi CyMMbl MaTpUI] U YMHOKE€HHUSI MaTpullbl Ha yuciio. CkasipHoe
MIPOU3BECHUE — OIpEAETUTeNb MPOU3BEACHUS ABYX MaTpULl. a — €IWHUYHAS MaTpula, 6=d, C—
MaTpHIa U3 eTUHUIIL.

2. MHOXecTBO KBaJIpaTHBIX KOMITJIEKCHBIX MaTpPUIl OPSAIKa N, ONEpaluy 3aJaHbl CIeIyIOIINM

obpazom: A®B=A-B, A\OA=AA. CkaisspHO€ NPOU3BEACHHUE — OIPEACIUTEIh MPOU3BEICHUS NBYX

MAaTpHIL. @ — CANHUYIHAS MAaTPHIIA, 6=d, C—MaTPHIIA U3 CAWHHII.
3. MHOXECTBO JHArOHAJbHBIX KOMIUICKCHBIX MATPHI] MOPSIKA N ¢ HYJICBBIM OINPEACTUTEIIEM,
omepanuy 3amaHbl cienyronuM obpazom: A@B=A-B, LOA=AA. CkamsipHO€ NpOU3BEIACHUE —
OTIpEICITUTENb MPOU3BEICHUS BYX MATPHIl. ¢ — CAIMHUYIHAS MAaTPHIIA, 6=d, C—MaTPHIIA U3 CTUHUII.
3aJaHus Ul CaMOCTOSTENRHOM paboThI
BrisicHuTE, ABISAIOTCSA JU CIEIYIOIIME MHOXECTBa EBKIMIOBBIMU MpocTpaHcTBaMH. Eciu na,

HaﬁI[PITe HOPMY YKa3aHHBIX 3JIEMCHTOB a, 6 U C.
1. MHOeCTBO BCEX KOMINUIEKCHBIX YHCEII C O CJIbIMU HeﬁCTBHTCHBHBIMH W MHUMMBIMH 4aCTsIMU,

omepanuy 3aJaHbBl  CcleaylomuMm  obpasom: a®b=a+b, AG(a+ib)=[ra]+i[Ab]. CkanspHoe

[IPOM3BEICHUE a U 6 pasHo as. a=2+i, 6=3-i, ¢=8.
2. MHOX€eCTBO BCEX KOMIUIEKCHBIX YHCEN C MOJIOKUTEIBHBIMU JEHCTBUTEIbHBIMU 1 MHAUMBIMHA

YacTsIMH, OIEpallMK 3aJaHbl CIEAyIOmUM obpasoM: adb=a- b, k@(a+ib):ak+ib. CkaispHoe

MIPOU3BEICHUE a U 6 pasHo as. a=2+i, 6=3-i, ¢c=8.

CamocrosiTesibHAs padoTa

Tekymasi camocTosTenbHas padoTa CTyleHTa HampaBlieHA Ha YIIyOlleHWe W 3aKperuieHue
3HAHMHA CTYJEHTOB M pa3BUTHE HX NpakTHUecKux ymeHuid. OHa 3akmouaeTcs B paboTe ¢
JMEKIMOHHBIMU MaTepuajamMH, TOHCKE H 0030pe JHUTepaTypbl M JJIEKTPOHHBIX HCTOYHHKOB,
nH(MOpPMAIIUHY TT0 33JaHHBIM TeMaM Kypca, OMepesKaroleil caMOCTOATENbHON paboTe, B U3YUEHUU TEM,
BBIHECEHHBIX HAa CAMOCTOSITENIbHYIO MMPOPAOOTKY, MOJATOTOBKE K J1a00PATOPHBIM 3aHITHSIM.

CamocTosaTenpHas BHeayIuTOpHas paboTa CTYJEHTOB COCTOUT B MPOpabOTKe JEKIIHMOHHOTO
Marepuaia, COCTaBJICHUHM KOHCIEKTa JIEKIMI 10 TeMaM, BHIHECEHHBIM Ha CAMOCTOSITEIbHOE U3YyUEHUE;
BBITIOJTHEHUH JIOMAITHUX 3aJaHU.

3ananus A CaMOCTOSTEIbHON PabOThI
1. BeuucauTe onpeneanuTeNb:



3 5 3 1 -4 7 3 4 0
a)ll 3 -1. 6)2 1 1. B) |2 -1 1.
2 -1 0 4 5 0 -3 5 2

2. Haiitu npou3sBeieHNE MaTpHLL;

a) 6) B)

52 4)(5 4 4 7 -2 1)(1 2 -3 2 -1 4\(1 -2 8
11 -3[|-3 -5 -4|. |3 2 -3||3 -7 -2|. |5 6 -3||3 -5 -2|
13 0)l1 3 4 1 3 0)l9 2 1 2 1 1){9 -2 6

3. Nana matpuna A. Haittu matpuiy A, oOpaTHyto JaHHOW. Crenarh MpOBEPKY, BHIYMCIUB
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 YpaBHEHHUM pemiuTh MeTooM ["aycca (MeToa0M MoCIe10BaTeILHOTO
UCKJTIOYEHHs] HeU3BECTHBIX). Clenarh MpoBepKy.

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

5. Haiitn pyHIamMeHTanbHYIO CUCTEMY PEIICHUH OJTHOPOIHON CUCTEMbI YPaBHEHUM:
a) 0) B)
{le—x2 + X%, +X, =0, {2x1+3x2 + 2%, — X, =0, {le—Sx2 — X3 +5X%, =0,

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

6. Jlansl ueThipe BekTopa a (ag, as, a3), D (b1, by, b3), C (Cy, C2, €3) m d (d, dy, d3) B HEKOTOpPOM

0asuce. [Tokaszarb, 4TO BEeKTOpHI 4, b,c 00pa3yroT 0a3uc, U HAMTU KOOPIUHATHI BEKTOPA d BoTom
Oasuce.

a) a(1,3,5), b (0,2,0), ¢ (5,7,9), d (0,4,16).
6) a(1,2,3), b (-1,3,2), ¢ (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 coGcTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JMHEHHOTO MpeoOpa30BaHus, 3aJaHHOTO B
HEKOTOpOM 0a3uce MaTpuueil.

1 -2 3 -4 4 -3
ol; o5 ) os )



6. Kpurepuu oneHuBaHus Pe3yJibTATOB 0CBOEHUS TUCHUILIUHBI (MOTYJIs1)
6.1. OueHoYHbIE CPeCTBA M KPUTEPUH OLIEHNBAHUS Il TEKYIIeH aTTecTaluu
1 cemecTp

O0pa3en KOHTPOJIbLHOMH PadoOTHI
1. BeluMCIIUTE ONpEeAEINTENb, PA3JIOKUB €r0 MO 3JIEMEHTaM IIEPBOM CTPOKU

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

0 4 10

g8 18 7
10 18 40 17|
17 17 3

3. Haiitu Bce MaTpuIBl BTOPOTO MOPSAKA, KBaJApaT KOTOPBIX PABHBI EAMHUYHON MaTpUILIE.
4. Pemnth MaTpUYHOE YpaBHEHHUE:

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

5. PemuTe TMHEHHYIO CUCTEMY CO CIEAYIOIIEH PaCIIMPEHHON MaTPUILICH:

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

Kpurepun oueHuBaHusi KOHTPOJbHOH PadoThI
1. Hopwmsl onieHnBaHus paboThI
Nom/m | CTpykTypHas 4acTb KOHTPOJIbHOM pabOThI KonnyectBo 6amios (*)
1 [TpaBUIBHO PEICHO KAXKIOE 3a/IaHue 1 Gat
(*) Bosmoskna rpaganus B 0,25 6aa.
2. Ikana oreHUBaHKS pabOTHI:

/1 Oruenka KomnuectBo Oamios
1 | Otauuno 4,75-5
2 | Xopomio 3,75-4,5
3 | YioBnerBopuTenbsHO 3-3,5
4 | HeynoBieTBOpPUTEIHHO MeHee 3
2 cemecTp

Oo0pa3en KOHTPOJIbHOM PadoOTHI
BekTop x nMeeT KOOpAMHATHI (X1;X2;X3) B HEKOTOpOM Oazuce. Oneparop 4 JecTByeT Ha X
clIeyomuM o0pasoM: Ax=(x1;Xst X5;X; — X5) . SIBIseTCA JIM 3TOT OIepaTop JMHEHHBIM?
Haiizure st omeparopa u3 3axaun 1 (A°+A®)x mo onpeerneHuo aeficTBHUIA ¢ OepaTopamu.
CocraBbTe MaTpHIly orepaTopa u3 3afauu 1.

N



Kpurtepun oueHuBaHusi KOHTPOJIbHOI padoThI
1. Hopwmsl orieHnBanust paboThl

Neni/m | CrpyKTypHas 4acTh KOHTPOJIBHOH pabOThI KosmmuectBo 6ayuios (*)
1 [IpaBunbHO peanu30BaH KaXAbl METOJ 1 Gann
peuieHus
2 AHanus pe3ynbpTaTtoB 2 Ganna

(*) Bo3moskHa rpamanus B 0,25 Gasia.
2. IlIxama oneHUBaHUS paOOTHI:

n/n Onenka KonnuectBo 6amioB
1 | OmmunHo 4,75-5
2 | Xopomio 3,75-4,5
3 | YnoBnerBopuTenpsHO 3-3,5
4 | HeynoBieTBOpUTEIHHO MeHee 3

6.2. OuneHounble Cpeacrea U KPUTEPUHU OCHUBAHUSA IJIAA l'IpOMe)KyTO‘-lHOﬁ aTTeCTalluv

1 cemecTp
BOHpOCbI AJIsl MOATOTOBKH K IK3aMEHY

1. Marpunsl. Onepannn Hajx HUMA. CBOMCTBA ONlepanui.
2. IlepectanoBkH. YTBepkIeHNE 00 U3MEHEHUH YETHOCTU NIEPECTAHOBKHU MPU TPAHCIO3UIUH.
3. [loacranoBKHU. YTBEpkKACHUE O HE3aBUCUMOCTH YETHOCTHU TOJICTAHOBKH OT €€ (hOPMBI 3aITUCH.
4. Onpenenutens MaTpulbl. DopMyIibl sl ONpeeTUTENEH KBaIpaTHbIX MAaTPHUI] IEPBOTO, BTOPOTO U
TPETHErO MOPSAIKOB.
5. CBoiicTBa onpeaeuTeNsl.
6. Teopema 0 pa3oKeHUU ONPEACIUTEIIS IO CTPOKE.
7. Teopema cymiecTBOBaHHs 0OPaTHOW MaTPHIIBI.
8. VYTBepkIeHHUSs O EIUHCTBEHHOCTH MATPHUIBI, OONaNalomed CBOWNCTBOM EIUHUYHOW H O
€IMHCTBEHHOCTH 00paTHOM MaTpPHLIBI.
9. Metoap!l perieHus JIMHEUHBIX CUCTEM C HEHYJIEBBIM IJIABHBIM OINPEACIIUTEIIEM.
10. Teopema 0 cylieCTBOBaHUM HEHYJIEBOTO PEIIECHUS OJJHOPOIHON JTUHEHHON CUCTEMBI.
11. Kpurepuii TMHEHHOM 3aBUCUMOCTH AJIEMEHTOB U3 apU(PMETHIECKOTO

N-MEPHOTO BEKTOPHOT'O IIPOCTPAHCTBA.
12. Tpu yTBepx)aeHUs O JIMHEHHON 3aBUCUMOCTH.
13. Teopema o paHre MaTpHIIbl.
14. Teopema Kponekepa— Kanemim.
15. Kputepuii CyiiecTBOBaHMs HEHYJIEBOTO PEIIEHUs OJHOPOAHON JTUHEHHON CUCTEMBI.

Oo0pa3zen 3K3aMeHANMOHHOI0 OnJIeTa

1.Matpunpl. Onepanun Haa HUIMUA. CBOMCTBA ONEpavi.

2. Kputepuii cyliecTBOBaHUs HEHYJIEBOTO PEIICHUS OAHOPOIHOMN JIMHEHHON CUCTEMBI.

3. Peminre MatpuyHO€ ypaBHEHHE:

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

Kpurtepun oneHuBaHus 0TBETAa HA IK3aMeHe
1. Hopwmsl onileHMBaHUs OTBETA

Nen/mt CTpyKTypHas 4acTh Ouiera KomnnuaectBo 6annoB
1 Teopernueckuii Bonpoc 2 Ganna
2 MaremaTtuueckast MOAEIb 1 Gamn
3 Peanuszanus pemenus 3agauu 2 Gama




(*) BosmoskHa rpaganus B 0,25 6aa.
2. lllxana orneHrBaHMs paObOTHI:

n/n Orenka KonnuectBo 6annos
1 | OtnuunHo 4,75-5
2 | Xopomio 3,75-4,5
3 | YnoBnerBopuTensHO 3-3,5
4 | HeynoBiieTBOPUTEIHHO MeHee 3
2 cemecTp

Bomnpoch! /151 NOATOTOBKHU K IK3aMeHYy

Omnpenenenre U CBOMCTBA TMHEHHOTO IPOCTPAHCTBA.

Yerbipe yTBepkKA€HUA 0 0a3uce TMHEWHOTO POCTPAHCTBA.

Teopema 0 HEBBIPOKJIEHHOCTH MAaTPUIIBI IEPEXOIA.

Teopema o npeobpazoBaHuU KOOPAUHAT 3JIEMEHTA MPU IepexoJie K HOBOMY Oa3ucy.

Kpurepuit tMHENHOTO NOAIIPOCTPAHCTBA.

Jluneiinas 000J09Ka JIEMEHTOB KaK MOAMPOCTPAHCTBO.

[lepeceuenue noaIpPOCTPAHCTB KaK MOANPOCTPAHCTBO.

CymMa noanpocTpaHCTB KakK MOANPOCTPAHCTBO.

Kpurepuii Toro, 4o JMHEWMHOE MPOCTPAHCTBO SABIIETCA MPSMON CyMMOM MOIIIPOCTPAHCTB.

0. Teopema 0 HaxOXJECHWU KOOpPAWHAT OOpaza dJIEeMEHTa TNpH ACUCTBUM HA HETO JUHEWHOTO

oreparopa.

11. Teopema o mpeoOpa3oBaHUU MaTPHUIIBI JJHHEHHOTO OIepaTopa MpH Mepexo/ie K HOBOMY 0a3ucy.

12. JleiicTBUs C TMHEHHBIMU OTIepaTOpaMH Kak JIMHEWHBIC OTIEPATOPHI.

13. Marpuiibl JIMHEHHBIX OIEPATOPOB, SIBISIOMUXCS PE3YJIBTaTOM JCHCTBUM C JIMHCHHBIMH
orepaTopamu.

14. O6pa3 nmWHEHHOrO oOmeparopa Kak TMOANPOCTPAHCTBO. SApo JNHMHEWHOTO oOrnepaTtopa Kak
MOANPOCTPAHCTBO.

15. Kputepuii COOCTBEHHOTO 3HAYCHHS JIMHEHMHOTO OTIepaTopa.

16. MHOXeCTBO BCEX COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIUX OJHOMY COOCTBEHHOMY 3HAUCHHIO KaK
MOANPOCTPAHCTBO.

17. Teopema O IJMHEHHOW HE3aBUCUMOCTU COOCTBEHHBIX BEKTOPOB, OTBEUAIOUIUX Pa3IMYHBIM
COOCTBEHHBIM 3HAYCHUSIM.

18. CkansipHoe npousBeficHUE B AciicTBUTEIbHOM EBKiMIoBOM mpoctpanctBe. HepaBencrBo Komm—
bynskoBckoro.

19. Hopma B EBKIIMIOBOM MPOCTPAHCTBE. YTOJ MEKY dJIEMEHTAMH.

20. YTBepKIeHHE O TOM, YTO OPTOHOPMUPOBAHHBIN 0a3uc ABISETCS 0a3UCOM.

21. CkanspHoe mpou3BeieHue B OPTOHOPMUPOBAHHOM Oa3uce.

22. IIpoiiecc opToroHaau3aIuu.

23. OpToroHaibHOE AOMOJHEHHUE MOAMPOCTPAHCTBA KaK MOMPOCTPAHCTBO.

24. EBKIWAOBO MPOCTPAHCTBO Kak IMpsiMasi CyMMa CBOErO MOJANPOCTPAHCTBA U OPTOTOHAIBHOIO

JIOTIOJTHEHUS K HEMY.

25. Teopema 06 uzoMopduocTi EBKIHMIOBBIX MPOCTPAHCTB OJTHON Pa3MEPHOCTH.

26. CxansipHO€ MPOU3BEICHNE B KOMIUIEKCHOM EBKIMI0BOM MPOCTPAHCTBE U €r0 CBOMCTBA.

27. HepaBenctBo Komn—byHsSKOBCKOTO B KOMIUIEKCHOM EBKIIM0BOM NMPOCTPAHCTBE.

28. JIuHeliHOE MPOCTPAHCTBO ONEPaTOPOB.

29. VYTBepxkaeHHE O TOM, 4YTO B Cilydyae B3aMMHO OJIHO3HAYHOIO oleparopa JtoO0OH 3J1eMEHT

MIPOCTPAHCTBA ABJISETCS 00Pa30M HEKOTOPOTO JIEMEHTA.

30. Kpurepuii cymectBoBaHus 00paTHOTO orepaTopa (B3auMHasi 0 JTHO3HAYHOCTb).

31. Kpurepuii TOro, 4ro sIpo OINepaTopa COCTOUT TOJIBKO U3 HYJIEBOTO 3JeMEHTa (B3auMHas

OJIHO3HAYHOCTh OIIepaTopa).

32. Kputepuii TOro, uyTo SAAPO OIEpaTopa COCTOUT TOJBKO M3 HYJIEBOTO dJIeMEHTa (JIMHEHHOoe

MIPOCTPAHCTBO SIBJIETCSI 00Pa30M OIepaTopa).
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33. Pa3MepHOCTH MPOCTPAHCTBA KaK CyMMa pa3MEpHOCTeH siapa u obpasa.

Oo0pa3en 3K3aMeHANIMOHHOT0 O1JIeTa

1. Onpenenenue u CBOMCTBA JIMHEHHOTO MPOCTPAHCTBA.

2. PasmepHOCTh IpOCTpaHCTBA KaK CyMMa pa3MepHOCTEH siipa u o0pasa.

3. BekTop x nMeeT KOOpAMHATHI (X1;X2;X3) B HEKOTOpoM Oasuce. Oneparop 4 ASHUCTBYET Ha X

cleayroumM 00pazoM: Ax=(x1;Xst Xo;X; — X5 ) . SIBIsIeTCs JIM 3TOT OIIEPATOp JIMHEHHBIM?
Kputepuu onieHMBaHus 0TBETA HA DK3aMeHe

1. Hopwmsl onieHuBaHMs OTBETA

Neri/it CrpykTypHas yacTb Ouiera KonnuectBo 6amioB
1 TeopeTnueckuii Bonpoc 1 Gann
2 Maremaruueckasi MOJIEIb 1 Gasn
3 Peanu3zanus pemeHus 3agauu 2 Oanna
(*) Bosmoskna rpaganus B 0,25 6asa.
2. [lkana oueHnBaHus pabOTHI:
n/n Onenka KonunuectBo 6amioB
1 | OmmusHO 4,75-5
2 | Xoporio 3,75-4,5
3 | YoBneTBOpUTEIHLHO 3-3,5
4 | HeynoBiieTBOpUTEIHHO MeHee 3

7. IlepeyeHb OCHOBHOM U JOMOJTHUTEIbHON Y4eOHOH JTUTEPATYPBI

7.1. OcHoBHas JUTEepaTypa

1. bypmuctpoBa E. b. Jluneitnas anreOpa: y4eOHMK W TPAKTUKYM I aKaJeMHUYECKOTO
OakamaBpuata / E. b. Bypmuctpona, C. I'. JlobanoB. — M.: U3nmarensctBo IOpaiit, 2022. — 421 ¢. —
(Cepusi: bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-3588-2. — Pexum nocryna:
www.biblio-online.ru/book/6 ASA6F52-FA19-4717-80BF-28331B7BA668.

2. Kpemep H. III. Jluneitnas anreOpa: yd4eOHMK W TPAKTHKYM I aKaJAeMHUYECKOTO
OakanaBpuata / H. II1. Kpemep, M. H. ®punman. — 2-e uza., ucop. u goi. — M.: U3gatensctBo FOpaiit,
2022. — 309 c. — (Cepus: bakamaBp. Axamemuueckuii kypc). — ISBN 978-5-534-02350-3. — Pexum
nocryna: www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E.

7.2. lonoJTHUTEIbHAS JIUTEPATypPa
. 3yeB A M. Jluneiinas anreOpa. 3agauyHuk-npakTakym, Cmonenck, Cmonl'y, 2007.
. Koctpukun A.W. Beenenue B anre0py. Jluneitnas anred6pa. MIJHMO, 2009
. Koctpukun A.W. OcHoBsl anrebpst. M., 2001.
. Kynukos JI.5I. Anre6pa u teopus yucen. M., 2000.
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7.3. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTn «UHTEepHEeT»
. DnekrponHas 6ubnmuoreka https://www.biblio-online.ru
. 3. Maremaruka. URL: http://www.intuit.ru/department/mathematics/;
. O6mepoccuiickuiit Maremaruueckuit nopran MATH-NET URL: www.mathnet.ru:
. HarpoHaneHbI# OTKpBITHI yHEBepcHTeT (intuit.ru);
. HaronaneHast atgopma oTKpeIToro oopaszosanus (opened.ru).
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8. MaTepuabHO-TeXHHYECKOe o0ecnieyeHue
YueOHast ayauTopusi Jisl MPOBEJCHUs 3aAHATHI JIEKIIMOHHOIO M CEMHUHAPCKOIro THIIA,
rPYNNOBBIX M HMHAWBUAYAJIBHBIX KOHCYJbTALUH, TEKYIWIEro KOHTPOJIA H HPOMEKYTOUYHOMH
aTTecTallMM, OCHAILIICHHAs CIIeIyIOUIMM 000pyI0BaHUEM: CTaHJapTHas yueOHas meOeinb (28 y4eOHbIX
MOCAJJOYHBIX MECT), CTOJ M CTYJ JUIsl penojasareis — no 1 mr., kadeapa st tekropa — 1 mr., Jocka
HACTEeHHas TpexdJeMeHTHas — | IIT., HaloJbHBI MOOMIBbHBIM NpoeKIHoHHbIH 3kpaHn DA-LITE — 1


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

mT., MyJapTEMeauanpoekrop BenQ — 1 mrT., HoyrOyk Lenovo — lwr., kononku Genius — 1 mt.,
IIEpPCOHAIbHbIE KOMIBIOTEPHI, 00bEMHEHHBIE B CETh € BbIX010M B MHTEpHET, — 16 1IT.

ITomemenne Uisi cCaMOCTOSITEIbHOM PadOThl — KOMITBIOTEPHBIA KJIACC C JOCTYIOM K CETH
«UuTepuer» u QUOC Cmonl'V.

9. IlporpamMHoe o0ecneyeHne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuuen3us
66975477 ot 03.06.2016 (6eccpouHo).
PTC Mathcad 15.0 (JIuuensus 449732)
OoOyuarommmcsi  obecrieden  goctyn kK  OBC  «Opaiity, nmoctym B DIEKTPOHHYIO
MH(POPMAIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.



