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1. MecTo nucuuniaunbl B crpykrype OIT

Hucnunmuna «Jlunedinas anreOpa» BXOAWT B 00s3aTeNbHYI0 YacTh YYeOHOro IUIaHa IO
nporpamMMe OakanaBpHuara Mo HarpasiieHHIO ToArotoBku 44.03.05 Ilemarorndyeckoe oOpa3oBanue (c
JIBYMs IPOQUIISIMU TIOATOTOBKH ).

TpeboBaHMs K BXOJHBIM 3HAHUSM, YMEHHSIM M KOMIIETEHLHUSAM CTyJeHTa (HOpMUPYIOTCS Ha
OCHOBE MPOTrPaMMBbI CPETHETO (TOTHOTO) 0OIIET0 0Opa30BaHUS 110 MaTEMAaTHKE.

Hucunruinna «JIuHeiiHast anreOpa» sIBIS€TCS NPEIIIECTBYIOUICH NPAKTHUECKH Uil BCeX
MaTeMaTHYeCKUX AUCUUILINH. [IpnoOpeTeHHble B pe3yabTaTe U3yueHUs JUCHUILTUHBI 3HAHUSI, YMEHUS
U HaBBIKA HCHOJB3YIOTCS MPAKTUYECKH BO BceX 0€3 MCKIIIOYEHUS MATeMaTHYeCKUX IUCIHILIMHAX,
MOIYJIAX M TMpakTHUKax, Hampumep, Takux kak «Teopus umcem», «OCHOBHBIE anredpandeckue
CTPYKTYPBI», «Anredpa MHOTOUYJIEHOBY H JIp.

OTMeTHM, 9YTO METOIbI IMHEWHOHN anreOphl HAXOST MUPOYaIIee MPUMEHEHNE MPAKTHUECKH BO
BCEX €CTECTBEHHBIX HayKaX, a TAK)KE B PA3JIMYHBIX 00JACTIX TEXHUKH, B COLIUATBHO-IKOHOMHYECKUX
HCCIIeIOBaHUAX U Ap. BoT modemy Kypc JTMHEWHON anreOphl 3aHMMAaeT BaXKHOE MECTO B MPEIMETHON
NOJATrOTOBKE 10 OCHOBHOM 0Opa3oBaTeNbHOW MporpamMme HampaBieHUs: noAarotoBku 44.03.05
[Tenarornyeckoe oOpazoBanue (¢ AByMs IPO(HIIMH TOJTOTOBKH )

2. [InanupyemMble pe3ysIbTaThl 00YUYCHHUS IO JUCIUILTHHE

KoMmnerenuus I/IH)II/IKaTOPBI JOCTHKCHUSA

OIIK-8.  CnocoOeH| 3HaTh:  0OBEKT, MpPEAMET, OCHOBHBIE  KAaTErOPMH,  MPUHIIMUIIG,
OCYHICCTBIIATD 3aKOHOMEPHOCTH, CTPYKTYpy  ME€Aaroruyeckol  HayKu;  CYIIHOCTb,
NIEIarOorn4ECKy10 CTPYKTYPY, JTUHAMHUKY LEIOCTHOTO MEAArOrHuecKOro mpoIecca; COCTOSHHUE
ACATCILHOCTD Hal gy  TeHJEHUMH  pa3BUTHSI  OTEUECTBEHHBIX M MEXIYHapOIHBIX
OCHOBC  CIICHMAIBHBIX| nenarornueckux ¥ IICHXOJIOTHYECKMX —HCCIEJOBAHMIT; METOIOJIOTHIO
Hay4qHbIX 3SHAHUH NEeIarorM9ecKoro UCCIIEN0BAHuUS; 0COOEHHOCTH, JIOTHKY, 3aKOHOMEPHOCTH,
(OopMBI, METOIBI U CPEIICTBA Mpollecca OOYyUYCHHS U BOCIHTAHUS; OCHOBBI
TICUXOJIOTHH JTUIHOCTH, OCHOBHBIC TEOPETHYCCKHE MOIXO0/IbI K TTOHHMAHHUIO
(eHOMeHa JIMYHOCTH; T[IO3HABATEJbHBIC TIPOIECCHI, WX CBOMCTBA,
3aKOHOMEPHOCTH M POJIb B  MHTEJUIEKTYaJbHOM W  TBOPYECKOU
NEeSTENIbHOCTH, OOIIETEOPETUYECKHE OCHOBBI METOJUKU MperoaBaHuUs
nmpeaMera B 00beMe, HEOOXOAMMOM ISl OCYIIECTBICHUS IeIarornuecKoi
NESITeIbHOCTH;  CTpOeHHMEe W (YHKIMHA  OpPraHW3Ma,  OCHOBHBIC
3aKOHOMEPHOCTH pa3BUTHS 4YeJIOBEKa, OOIIHWe 3aKOHOMEPHOCTH U
BO3pPAcTHbIE  OCOOCHHOCTH  (DYHKIIMOHUPOBAHHUS  OCHOBHBIX  CHCTEM
OpraHu3Ma y4Yalluxcsi; TUTHEHHYECKHe TpeOOBaHMS K OpraHU3aI[HH
o0pa3oBaTenpHOTO  Tpollecca W TUTHEHYy  ydeOHOro  mpoiliecca;
HHCTPYMEHTAJIbHBIE CPEICTBA HH(DPOPMAITHOHHBIX TEXHOJIOTHIA.

YMeTh: NMPUMEHATh TEOPETUYCCKHE 3HAHHS B PCIICHHM IEJaroru4eCKUx
3a/1a4; TUIAHUPOBATh, MPOCKTUPOBATH W OCYIIECTBIATH IEAArOTHICCKUI
NPOIIECC B PA3JIMYHBIX THIAX 00pa30BaTEIbHBIX YUPESIKICHUN; ONPEACIIIATh
CTPYKTYpPy W METOOJIOTHIO IPOBEJCHUS TEIaroruIeckoro MCCIICOBAHHUS,
aJICKBaTHO IIEJIIM BBICTPAWBaTh YYEOHBIH M BOCIUTATEIBHBIN IpPOIECC,
BbIOMpasi  COOTBETCTByIOIIKME (OPMBI, METOABl U  CpEICTBA  €ro
OCYILIECTBIICHUS; HCIOJb30BaTh B IMEAArOTHUECKONW JICATEIILHOCTH U
MEXJTMIHOCTHOM B3aMMOJICHCTBHH COBpPEMEHHbBIE JOCTHKEHUS
TICUXOJIOTHUECKOW HAyKH; YYHUTBIBATH BO3PACTHBIC (PU3UOJIOTHUYCCKHE
OCOOCHHOCTH Y4YalllUXCS B IEJarorm4eckKoM TIPOIecce; WCII0Ib30BaTh
UH(QOPMAIIMOHHBIC TEXHOJOTHH ISl PEHICHUS MPO(ECCUOHANBHBIX 3a/1a4.
Buianern: KaTeropuaibHBIM amapaToM MeIarorndeckoil HayKu; HaBbIKAMU
pelIieHHus  TEeJarorM4ecKuX  3a7ad; CcrnocodaMu  TUIAHUPOBAaHUS U
OCYIIECTBIIEHUSI 00pa30BaTENbHOIO TMpoIecca; CrocobaMu MPOBEACHUS
NEeIarOrMYeCcKOro AKCIEpUMeHTa; (opMamMH M METOJaMH OCYIICCTBICHUS
y9eOHOW W  BOCIUTATCIIGHOM  pabOThl, TIPHEMaMH W  METOJAMH




MICUXOAMATHOCTUKH JIMYHOCTH, U3yUEHHUsI 0COOEHHOCTEN TPOo(heCcCHOHATBLHOM
NESITEIbHOCTH; HaBBbIKAMU OpPTaHM3aIMH TeJarormueckoil NesTeIbHOCTH C
NO3UIMI COXpaHEHHUs 3J0POBbs; METOJaMU MPOQPMIAKTUKH HapyLICHUN
(U3MYECKOTO pa3BUTHUS W  TIOBBIIICHHWS  QJANTAllMOHHBIX  PE3EPBOB
OpraHu3Ma; METOJIaMH OKa3aHHUs MEepPBOM JOBpaueOHON MOMOIIU; METOAAMU
OpUMEHEHUS  MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX  TEXHOJOTHUH B
00pa3oBaTelbHOM IMpoIIecCe.

MK-5. CnocoOeH| 3HaTh: COBPEMEHHOE COCTOSHHE W TIEPCIEKTHBBI Pa3BUTHS MAaTEMATHKH
UCIIOJIb30BaTh Kak y4uyeOHOM  JOUCHMIUIMHBI, HANpaBJIEHUS  PA3BUTUS  IIKOJBHOTO
Hay4qHBIC 3HAHWS B| MareMaTH4YecKOoro oOpa3oBaHUS, TEOPETUYECKHUE OCHOBBI  OOydYeHUs
MPEIMETHON  O0NACTH| \aTemaTHKe, IPUHIUNBI TTOCTPOCHUS METOANYECKOM CHCTEMBI OOY4YEeHHUs

(MaTemaruKa) Bl MaTeMaTHKe, OCHOBHBbIE JIMHUM IIKOJIBLHOIO Kypca MaTeMaTUKH, MX

fiporecce CTPYKTYpY, COJIEp>KaHHE U POJib, 3TAlbl (POPMHUPOBAHUS MATEMATHUECKUX

(bopmupos o MOHATHH, METOAMYECKHIE TIOJXOIbI K N3yYSCHHIO OCHOBHBIX TEM IIIKOJIBHOTO

HpEAMCTHON Kypca MaTeMaTUKH;

KOMITETEHIHH

06V UAOIIIXCS 5 YMmerh: aHAJTM3UPOBATh " WHTEPIPETHPOBATH CozlepKaHue
yHaom MaTeMaTHUeCKUX TOHATHHA, TeopeM, 3ajaad, pa3paldaTbiBaTh (parMeHTHI

paMKax — peau3aluu .

OCHOBHOI YpPOKOB,  OpraHU30BBIBaTh  00pa3oBaTeNIbHBIM  Mpouecc  00ydeHHs

obmeo6pazosarempio | MATEMATHKE, KOHCTPYHPOBATh METOAUKY BBEJCHHA NOHATHH, H3yueHWA

TEOpeM, peLICHHS 3a/1a4;
BiageTh: OCHOBHBIMU NPHEMaMU OPTaHU3AIMHU JESITEIFHOCTH IIKOJHHUKOB
10 U3YYCHHIO MATEMATHKH, HAaBBIKAMH pa3pabOTKH METOAWKH H3YYCHHUS
YaCTHBIX BOIIPOCOB O6y‘-IeHI/I$I MaTEMaTHUKE, UCCIICA0BATCIIbCKUMU METOAaMU
B IpO)eCCHOHATBHOM IS TETFHOCTH.

1 IpOTrpaMMbl

3. Conepxanue TUCHUILIUHbBI

1. Teopusi MaTpuu U onpeaeauTeaeil. Marpuisl u nelicTBus Haa HUMU. CBOMCTBA CyMMBbl MaTpHIl,
NPOM3BEAECHUS MaTpPUIlbl HA YMCIIO, pous3BeneHus marpui. [lepectaHoBku. Teopema 00 M3MEHEHUH
YETHOCTH TEPECTAHOBKU IMPU TpaHCMIO3UUMU. [loacTaHOBKA. YTBEPKIECHHE O COXPAHEHUM YETHOCTH
MIOJICTAHOBKU IIPHU pa3inuuHbIX €€ 3amucax. OnpeneneHue onpenenntens. CBOWCTBA ONpPENEIUTENS.
Teopema 0 pasloKEHUU OIpeneTuTeNss Mo CTpoke (crondiry). Panr matpuiel. basucHbit MHHOD.
Teopema o cyuiecTBOBaHMM OOpaTHOW MaTpHILbl. YTBEPXkKAEHUS O EIMHCTBEHHOCTH MaTpHIIbI,
o0aaroiieii CBOMCTBOM €IMHUYHON M O €TMHCTBEHHOCTH OOPATHOI MaTpPHUIIBL.

2. Cucrembl JHHeHHbIX YypaBHeHuH. CHCTEMbl JIMHEHHBIX ypaBHEHUH. OJIeMEHTapHbIE
npeoOpa3oBaHus JTMHEHHON CHUCTeMBbl. METOAbI pelleHUs] TMHEHHBIX CHCTEM C HEHYJIEBBIM TIJIaBHBIM
onpenenureneM. @opmynsl Kpamepa. Teopema o cyniecTBOBaHMH HEHYJIEBOIO PELICHHS] OJXHOPOAHON
JUHEMHON CHCTEMBI B Cilydae, KOrja KOJMYECTBO HEU3BECTHBIX OOJIbIIE KOJUYECTBA YPaBHEHUU.
Apudmernueckoe n-MEpHOE BEKTOpHOE MpocTpaHcTBO. Kpurepuil JnHEHHON 3aBHCHMOCTH.
VYTBepxkaeHue O JTUHEHHON 3aBUCMMOCTH CHUCTeMBbl 3JeMeHTOB (M3 R®), coxepkaineit JUHEWHO
3aBHCHMBIE JIEMEHTHI. YTBEP)KIEHHE O JTUHEHHOW 3aBHUCHUMOCTH CUCTeMbl k siemeHTOB (M3 R") B
clly4ae, KOTJa BCE OHM JMHEMHO BBIpaXKalOTCs 4epe3 CUCTEMY M3 r ayeMeHToB (r < k). Teopema o
panre Marpuiibl. Teopema Kponekepa-Kanesnnu.

3. Jluneiinple mpoctpaHcTBa. OrnpeneneHre M CBOMCTBa JIMHEHHOrO NpocTpaHcTBa. Yerbipe
yTBepkIeHHs 0 Oa3uce. Teopema 0 HEBBIPOKIEHHOCTH MaTpHIbI Nepexona. TeopemMa 00 U3MEHEHUH
KOOpJIMHAT 3JIEMEHTa IpH Mepexoie K HOoBoMy Oasucy. JluneitHple moampocTtpaHcTBa. Kpurepwuii
nofnpocTpancTBa. JIuHeiiHas 000jl0uKa 3JEMEHTOB Kak MoampocTpaHcTBo. Ilepeceuenue
MOJIPOCTPAHCTB KaK MOoANpocTpaHcTBO. CymMMma MOANPOCTPAHCTB KaK MOANPOCTpAaHCTBO. JIMHeHOe
IIPOCTPAHCTBO KaK IpsiMas CymMMma NOAIpocTpaHcTB. JIuHeinslil oneparop. HaxoxkaeHnue KoopAauHAT
JJIEeMEHTa IIOJ JCWCTBHEM HA HEro JIMHEWHOro omneparopa. VM3MeHeHHMe MaTpulbl JIMHEHHOIO
oreparopa Ipu rnepexoze kK HoBomy 6asucy. [leiicTBus ¢ InHEHMHbIMU onepaTopaMu. MaTpuIbl CyMMBI
JMHEMHBIX ONEPaTOPOB, MPOU3BEIACHUS JMHEHHOrO OIEepaTopa Ha YMCIO, MPOU3BEIEHUS JIMHEHHBIX
oneparopoB. O6pa3, paHr, a1po, nedekT JuHeiiHoro oneparopa. Kputepuii co6cTBEeHHOr0 3Ha4eHUs
JUHEHHOTO omepartopa. MHOXECTBO BCeX COOCTBEHHBIX BEKTOPOB, OTBEYAIOMIUX OJHOMY



COOCTBEHHOMY 3HAUEHUIO KaK MOANPOCTPAaHCTBO. Teopema o TMHEHHOW HEe3aBUCUMOCTH COOCTBEHHBIX
BEKTOPOB, OTBEYAIOLIUX Pa3IMYHBIM COOCTBEHHBIM 3HAUCHUSIM.

4. EBkauaoBsl mnpocrpaHcrBa. CkalaspHOE IpPOU3BEACHHE B JEHCTBUTEIBHOM EBKINIOBOM
npoctpancTBe. HepaBenctBo Komm—bynskoBckoro. Hopma B EBKIMAOBOM NpoCTpaHCTBE. YTOI
MEXIYy d3JeMEHTaMH. YTBEP)KICHHE O TOM, YTO OPTOHOPMHUPOBAHHBIN Oa3uc sBigeTcsS Oa3ucoM.
CkansipHoe IpOM3BEACHHE B  OPTOHOPMHpPOBAaHHOM  Oasuce. Ilpomecc — oproroHanmuszanuu.
OpToroHanbHOE AOMOJIHEHUE TIOAIPOCTPAHCTBA KaK MOAIPOCTPAHCTBO. EBKINIOBO MPOCTPAaHCTBO KaK
npsiMasi CymMMa CBOEro IOANPOCTPAHCTBA W OPTOrOHAJIBHOIO JOMOJHEHUS K HeMy. Teopema 00
n3oMopdHocTH EBKIMIOBBIX MPOCTPAHCTB OJHOM pa3MepHOcTH. CKansgpHOE TNpOU3BEJICHHE B
KOMILIEKCHOM EBKIMIOBOM mpocTpaHCTBE M ero cpoictBa. HepaBeHcTBo Komm—byHSKOBCKOTO B
KOMIUIEKCHOM EBKIIMJ0OBOM mpocTpaHcTBe. JIMHENHOE MPOCTPaHCTBO ONEpPaTOpOB. Y TBEPXKIEHUE O
TOM, 4TO B ClIlydyae B3aUMHO OJIHO3HAYHOI'O OIeparopa J0OOH 3JIEMEHT NPOCTPAHCTBA SIBJIAETCS
o0pa3oM HeKoToporo sineMeHTa. Kpurepuil cymecTBoBaHUs 00paTHOro ormeparopa (B3auMHas
OJIHO3HAYHOCTb). Kpurepuil TOro, 4to sapo omneparopa COCTOMT TOJBKO U3 HYJIEBOI'O 3JEMEHTa
(B3aMMHasi OJIHO3HAYHOCTH omeparopa). Kpurepuil Toro, 4yto sapo omneparopa COCTOMT TOJIBKO W3
HYJIEBOTO »3JieMeHTa (JIMHEeWHOe TMPOCTPaHCTBO SBJIsETCS o00pa3oM omepartopa). Pa3mepHocTh
NPOCTPaHCTBA KaKk CyMMa pa3MepHOCTEH sijipa U o0pasa.

4. TeMaTH4eCKMii IJIaH

1 cemecTp
Ne Paznensl n Bcero @POopMBI 3aHATHH
n/n TEMBI YacoB | JIKINH MIPAKTHYECKHE CaMOCTOSITENIbHAS
3aHATHS pabora
1 Teopus MaTpHuIl u| 40 16 18 8
ONpeACIIUTENCH
2 Cucrembl JUHEHHBIX | 41 16 14 9
YpaBHEHUHI
DK3aMeH 27 - - 27
UTOI'O | 108 32 32 17427
2 cemecTp
Ne Paszpnensl n Bcero DOopMBI 3aHATHH
n/m TEMBI 4acoB | JICKI[UH MIPaKTUYECKHE CaMOCTOSITENIbHAS
3aHSTHS pabota
1 JIuneiinble mpocTpaHCcTBa 36 16 24 4
EBKIIHIOBBI 36 16 8 4
IIPOCTPAHCTBA
UTOI'o | 72 32 32 8

5. Buabl o0pa3oBaTeIbHOM AeATeIbHOCTH
3aHATHSA JIEKUMOHHOTO THIIA
1 cemecTp

1-2. Matpuusl u aeictBus HaJl HUMU. CBOMCTBA CyMMbl MaTpHIL], IPOU3BEICHHS MaTpPULIbl Ha
YUCJI0, TPOU3BEICHUS MATPHIL.

3-4. Onpenenenue onpeaecauTess MaTpuiibl. CBOMCTBA ONpeIeTUTEN .

5-6. MuHopbl U anreOpandecKue IOTOTHEHHs. TeopeMa O Pa3IoKCHHH OMPEICIUTENS T10
CTpOKE.

7-8. Teopema cyiiecTBOBaHUS OOpaTHOM MATpPHUIBI. YTBEPXKACHUS O E€IUHCTBEHHOCTHU
MaTpHUIIbI, 00JadaroIIel CBOICTBOM EAMHUYHON U O €TUHCTBEHHOCTH OOPAaTHOI MAaTPHIIBL.

9-10. Cuctembl TMHENHHBIX ypaBHEHUH. OCHOBHBIE JIEMEHTapHbIE NIPE0OPa30BaHUs JTMHEWHOMN
cucteMbl. MeTOoapl pelieHHs JIMHEHHBIX CHUCTEM C HEHYJEBBIM TJaBHBIM OIpeaeiauTeneM (MeTo[
l"aycca, matpuunsiii Meton). Meroa Kpamepa.




11-12. VT1BepxaeHHE O CYLIECTBOBAaHMM HEHYJEBOI'O pEIIEeHHs OJHOPOAHON JHMHEHHOMN
CUCTEMBl B Cly4ae, KOrja KOJMYECTBO HEM3BECTHBIX OOJIbllle KOJIMYECTBA YpaBHEHUU.
Apudmernueckoe n-MepHOE BEKTOPHOE MPOCTpaHcTBO. Kpurepuil TnHeiiHON 3aBUCUMOCTH.

13-14. VTBepkIeHue O JIMHEWHOW 3aBUCHMOCTH CHUCTEMBI 3JieMeHTOB (M3 RM), comepskameit
JMHEWHO 3aBUCUMBIC JIEMEHTBI. Y TBEPXK/ICHUE O JTMHEHHOW 3aBUCUMOCTH CUCTEMBI k 3JIEMEHTOB (U3
R") B cityuae, Kor/1a Bce OHU JIMHEHHO BBIPAXKAIOTCS YEPE3 CUCTEMY M3 F DJIEMEHTOB (1 < k).

15-16. Teopema o panre marpuisl. Teopema Kponekepa—Kanesmn.

2 cemecTp

1-2. Onpenenenre u CBOMCTBA JIMHEHWHOTO TMpOCTpaHCTBA. UeThipe yTBEpKIAeHUS o Oas3uce.
Teopema 0 HEBBIPOKIEHHOCTH MAaTPUIIBI IEPEXO0/IA.

3-4. Teopema 00 M3MEHEHUHU KOOPAMHAT AJIEMEHTA MpU Nepexojie K HoBoMy 0a3ucy. JInneliHbie
noanpoctpancTBa.  Kpurepuit  moanpoctpancTBa.  JIluHeiHas — 000Jl0uKa  AMEMEHTOB  Kak
MOANPOCTPAHCTBO. IlepecedyeHne MoANPOCTPAaHCTB Kak MOANPOCTpPaHCTBO. CyMMa MOANPOCTPAHCTB
KaK MOANPOCTPAaHCTBO. JINHEHHOE MPOCTPAHCTBO KaK MpsiMasi CyMMa MOANPOCTPAHCTB.

5-6. JluneiHwlii omnepaTop. Marpuna auHEHHOro omneparopa. HaxoxaeHue KoopauHar
AJIEMEHTa MOJ JEHCTBUEM Ha HETO JMHEWHOro omnepatopa. l3MeHeHue MaTpulbl JIMHEHHOTO
oriepaTopa Ipu nepexojie K HoBoMy Oazucy.

7-8. JleiicTBusl ¢ JIMHEHHBIMM olepaTopamMu. MaTpulbl CyMMBl JIMHEHHBIX OIEpPaToOpOB,
MIPOM3BEICHNUS JIMHEHHOTO olepaTopa Ha YUCIIO, IPOU3BEICHUS JIMHEHHBIX onepatopoB. OOpas, paHr,
a1po, nedext auHerHoro omneparopa. CoOCTBEeHHbIE 3HAUYEHUS U COOCTBEHHbBIE BEKTOPHI JIMHEHHOTO
omeparopa.

9-10. CkangpHoe TPOM3BEIEHUE B  JEHCTBUTEIBHOM EBKIMIOBOM  IIPOCTPAHCTBE.
HepasenctBo Komm—bynsakosckoro. Hopma B EBKIIMI0BOM IPOCTPaHCTBE. YTOIJI MEXY HJIEMEHTaAMHU.
YTBepxIeHHEe O TOM, YTO OPTOHOPMHMPOBAHHBIN 0azuc sBisieTcst 6a3ucom. CkalsipHOe MPOU3BEACHUE
B OPTOHOPMHPOBAaHHOM 0Oa3uce.

11-12. Tlpouecc oproroHanusanuu. OpTOrOHaJIBHOE JOINOJIHEHUE MOANPOCTPAHCTBA Kak
MOANPOCTPAHCTBO. EBKIMAOBO MNPOCTPAHCTBO KakK IpsiMas CyMMa CBOETO IOANPOCTPAaHCTBA H
OpPTOTOHAJIHOTO JIOMOJHEHUS K HeMy. Teopema 00 n3omMoppHOCTH EBKIMIOBBIX MPOCTPAHCTB OAHOM
Pa3MEpPHOCTH.

13-14. CxansipHoe NpoOU3BEACHUE B KOMIUIEKCHOM EBKINI0BOM IPOCTPAHCTBE U €T0 CBOMCTBA.
HepaBenctBo Komm—byHsIKOBCKOro B KOMIUIEKCHOM EBKimaoBom mnpoctpaHcTBe.  JIMHEHOe
IIPOCTPAHCTBO ONEPATOPOB. Y TBEP)KJIEHUE O TOM, YTO B CiIy4ac B3aMMHO OJHO3HAYHOIO OIepaTopa
T000M AJIEMEHT MPOCTPAHCTBA ABJISETCS 00pa30M HEKOTOPOIO JIEMEHTA.

15-16. Kpurepuii cymectBoBaHusi 00paTHOro omneparopa (B3auMMHas OJIHO3HAYHOCTB).
Kputepuii Toro, 4ro sapo omepaTopa COCTOMT TOJBKO U3 HYJEBOro »dJeMeHTa (B3auMHas
OJTHO3HAYHOCTh omeparopa). Kputepuili Toro, 4ro siapo omepaTopa COCTOUT TOJIBKO W3 HYJIEBOTO
alIeMeHTa (JIMHEHHOe MPOCTPAHCTBO SIBIsETCS oOpa3oM omeparopa). PazMepHOCTh MPOCTpaHCTBA Kak
CyMMa pa3MepHOCTeH sijipa 1 o0pasa.

3aHATHS CEMHUHAPCKOI0 THIA
1 cemectp

3ausTus 1-3. Mampuyul, deticmsusi Hao HUMuU.
TeopeTnyeckue BOpocCkl
1. OmpeneneHue CyMMbl MaTpHll, NPOU3BEACHHUS MATPHUIBl HA YUCIO, MPOU3BEICHUS
MaTpHil.
2. CaoiicTBa CyMMBI MaTpHIL, TPOU3BEICHUS MaTPHULIbI HAa YHCIIO, TPOU3BEICHUS MATPHIL.
3aaun ¥ ynpaxKHEHUsI Ul Ay AUTOPHON pabOThI
A.M.3yeB. Jluneiinas anrebpa. 3agauyHuk-npakTukym., Cmosenck, Cmonl'y, 2007.
3apauu 1.1 a)-r), 1.2 a)-r), 1.3, 1.5 a)-B), 1.7, 1.8 a)-1).
3a/iaHus A1 cCaMOCTOSTENIbHON paboThI




A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-IpakTUKyM., CmoneHck, Cmonl'Y, 2007.
3amaun 1.1 m)-x), 1.2 n)-x), 1.4, 1.5 1)-1), 1.6, 1.8 1)-%).

3ausitue 4. Onpeodenenue onpedenumes.
Teopernueckre BOMPOCHI

1. [lepecranoBka. VYTBepxkaeHHe 00 W3MEHEHMM UYETHOCTH MEPECTAaHOBKU IpHU
TPAHCIIO3ULINH.

2. [ToncTaHOBKHU. YTBEpkKACHUE O COXPAHEHUN YETHOCTH MOJCTAHOBKU IIPU  PA3IUYHBIX
e€ 3anmcsx.

3. Onpenenenue onpeaeanuTeNns MaTPHIIbI.

3aj1auu ¥ yIpakHEHUs JUIsl ayIMTOPHON paboThI
A.M.3yes. Jluneitnas anreOpa. 3agayHuK-npakTukyM., Cmonenck, Cmonl'y, 2007.
3amaum 2.1 a)-B), €)-x). HaliTu onpenenurenu mo onpeaeneHuto.
3a/iaHus AJI CaMOCTOSTEeNIbHON paboThI
A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-IpakTUKyM., CmoneHck, Cmonl'Y, 2007.
3amauu 2.1 1)-1), 3)-u). HaliTn onpenenuTenu mo onpeaeieHuro.

3aunsrTue 5. Haxoocoenue onpederumensn no memooy I aycca.

Teopernueckre BONPOCHI

1. CBolicTBa onpeneIUTeNIs .

2. Meron ["aycca.

3a/1auu ¥ ynpaKHEeHUs [l ayTUTOPHOU PabOThI

A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-IpakTUKyM., CmoneHck, Cmonl'Y, 2007.

3amauu 2.1 a)-B), €)-xk). Haittu onpenenurenu o merony ["aycca. 3agaua 2.2. 3agaun 2.3 a)-T).
Haiitn onpenenurenu no merony I'aycca.

3a/iaHus AJI CaMOCTOSTEeNIbHON paboThI

A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-IpakTUKyM., CmoneHck, Cmonl'Y, 2007.

3amaun 2.1 1)-n), 3)-u). Haiitu onpenenurenu no meroay [aycca. 3amaum 2.3 n)-3). Haiitu
onpeAenuTeNny o Merony laycca.

3ansaTue 6. Haxooicoenue onpedenumeist pasnoxcenuem no Cmpoxe (cmoaoyy).
TeopeTnyeckune BOMPOCHI
1. MuHOpHI 1 anredpandeckue JONOTHEHUS.
2.Teopema 0 pa3oXeHUH ONPEACIUTENS IO CTPOKE.
3aa4yn U ynpaxxHeHUs! UTsl ayAUTOPHON pabOThI
A.M.3yes. Jluneitnas anreOpa. 3agayHuK-npakTukyM., Cmonenck, Cmonl'y, 2007.
3amaum 2.1 a)-B), €)-x). HaliTu onpenenureny pa3nokeHueM 10 CTPOKe (CTOIOIy).
3amauu 2.3 a)-r). HaiiTu onpeaenureny pa3ioKeHUEM 1O CTPOKe (CTOIOIy).
3aaHus JUIS CaMOCTOSITeIbHON paboThl
A.M.3yes. Jluneitnas anreOpa. 3agauyHuK-npakTukyM., Cmonenck, Cmonl'Vy, 2007.
3anmaun 2.1 1)-x1), 3)-u). Haittu onpenenurens pa3aoKeHUEM 1O CTPOKeE (CTONOIY).
3amauu 2.3 1)-3). Halitu onpenenutenu pa3inoXeHHEM 0 CTPOKE (CTOJOILY).

3austue 7. Pane mampuyeoL.
Teopernueckne BONpoCh
1. MuHOpHI 1 anredbpandeckue JOMOITHEHNUS.
2.0npezneneHue paHra MaTpUIIbL.
3a/1auy ¥ ynpaxHeHUs JUIs ayAUTOPHON pabOoThI
A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-IpakTUKyM., CmoneHck, Cmonl'y, 2007.
3amauu 2.4 a), 1), €)-3).

3aaHus JUIS CaMOCTOSITeIbHON paboThl
A.M.3yeB. Jluneitnas anreOpa. 3agauyHuK-npakTukyM., Cmonenck, Cmonl'Vy, 2007.




3anaun 2.4 6)- B), 1), U)-K).

3ansatua 8-9. Oopamnas mampuya.
Teopernyeckne BOIPOCHI

1. Onpenenenre oOpaTHON MAaTPHIIBIL.

2. Teopema cymiecTBOBaHUsI OOpaTHOW MATPHUIIbI. Y TBEPKACHUS O €AMHCTBEHHOCTH MATPHIIHI,
oOajaroiieil CBOMCTBOM €IMHUYHON U O €IMHCTBEHHOCTH 0OpaTHOI MaTpPHUIIBL.

3. MeTopl HaX0XAeHUs 00paTHON MaTpPHULIbI.

4. MaTtpuuHble ypaBHEHUS.

3a/1auy ¥ ynpaxHeHUs JUIs ayAUTOPHON pabOoThI

A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-IpakTUKyM., CmoneHck, Cmonl'Y, 2007.

3anauu 3.1 a)-0, 1), k). Haiitu oOpaTHyto MaTpuily 1o ¢popMmyJsie U IpUBEIECHUEM K €TUHUYHON
Mmatpurie. 3agaun 3.2 a)-x), 3.3.

3ajaHus JUI CaMOCTOSITENIbHON pabOThl
A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-IpakTUKyM., CmoneHck, Cmonl'Y, 2007.
3amaun 3.1 B)-T, €). HaliTu oOpaTHyto MaTpuily mo ¢gopmyjie U IpUBEIECHUEM K €IUHUYHON
Mmatpuiie. 3agaun 3.2 3)-H).

3ansartue 10. Memoo [aycca peweHus 1uHelHbIX CUCTIEM.
TeopeTnyeckune BOMPOCHI
1. Cuctembl MHHEWHBIX ypaBHeHUI. OCHOBHBIC JJIEMEHTApHBIC MPeoOpa3OBaHUS JTHHEHHON
CUCTEMBL.
2. MeTo/sl pelieHus: TMHEWHBIX CUCTEM C HEHYJIEBBIM TJIABHBIM ONPEACITUTEIICM.
3. Meton I'aycca.

3aj1auu ¥ yIpakHEHUs JUIsl ayIMTOPHON paboThl
A.M.3yes. Jluneitnas anreOpa. 3agauyHuK-npakTukyM., Cmonenck, Cmonl'Vy, 2007.
3amaum 4.1 a), B)- 1), XK).

3a/iaHus AJI CaMOCTOSTENIbHON paboThI
A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-IpakTUKyM., CmoneHck, Cmonl'y, 2007.
3amauu 4.1 0), e), 3).

3austue 11. Memoo oopamuvix mampuy pewienust TUHEUHbIX CUCTNEM.
Teopernueckne BONpoCh
1. Cucrembl nUHEWHBIX ypaBHeHUI. OCHOBHBIE 3JIEMEHTapHbIE MPeoOpa3oBaHUs JTHUHEHHOMN
CUCTEMBI.
2. Metonpl penieHrs JUHEHHBIX CUCTEM C HEHYJIEBBIM IJIABHBIM OMPEICIIUTEIIEM.
3. Meto 0OpaTHBIX MaTPHIL.
3a/1auu ¥ ynpaKHEeHUS JUIsl ayTUTOPHOU PabOThI
A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-IpakTUKyM., CmoneHck, Cmonl'y, 2007.
3amauu 4.2 a)-0), 4.3 B)-1).
3a/iaHus A CaMOCTOSTENIbHON PabOThI
A.M.3yes. Jluneiinas anrebpa. 3amauyHuk-npakTukym., Cmonenck, Cmonl'y, 2007.
3amaun 4.2 B)-1), 4.3 ¢).

3ansarue 12. Ilpasunro Kpamepa pewienus 1uneunsix cucmenm.
TeopeTnyeckune BOPOCHI
1. Cucrembl MUHEWHBIX ypaBHeHUI. OCHOBHBIC JJIEMEHTApHBIC MPeoOpa30BaHUS JTHHEHHON
CHUCTEMBI.
2. Mertogpl perieHus JMHEMHBIX CUCTEM C HEHYJIEBBIM TJIABHBIM ONPEICIUTEIEM.
3. IlpaBuno Kpamepa.
3aa4yn U ynpaxxHeHUsI UTsl ayAUTOPHON pabOThI
A.M.3yes. Jluneiinas anrebpa. 3amauyHuk-npakTukym., Cmonenck, Cmonl'y, 2007.




3anmaun 4.4 a)-0), 4.5 B)-1).

3a/iaHus AJI CaMOCTOSTEeNIbHON paboThI
A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-IpakTUKyM., CmoneHck, Cmonl'Y, 2007.
3amaun 4.4 B)-1), 4.5 e).

3anuaTus 13-14. Pewenue nunetinvlx cucmem oowe2o euoa.
Teopernyeckyie BOIPOCHI
1. Cucrembl nUHEWHBIX ypaBHeHUI. OCHOBHBIE 3JIEMEHTapHbIE MPeoOpa3oBaHUs JTUHEHHOMN
CUCTEMBI.

2. Teopema Kponekepa-Kamnesu.
3. IIpuBeneHne OCHOBHOM MaTpUIIbl CUCTEMBI K «CTYIIEHUATOMY» BHILY.
4. IlpuBeneHne paclIMPEHHOW MAaTPHUILbI CUCTEMBI K «CTYIIEHYATOMY» BUY.

3aj1auu ¥ yIpakHEHUs JUIsl ayIMTOPHON paboThl
A.M.3yeB. Jluneitnas anreOpa. 3agauyHuK-npakTukyM., Cmonenck, Cmonl'Vy, 2007.
3amaun 5.1 a)-e).

3a/iaHus AJI CaMOCTOSTENIbHON paboThI
A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-IpakTUKyM., CmoneHck, Cmonl'Y, 2007.
3amaun 5.1 x)-K).

Zanatus 15. Pewenue nunelinvix cucmem ob0ue2o 6udad ¢ HNOMOWDbBIO HAXOHCOCHUS.

@dyHOaMeHmanvbHOU cucmemovl peuleHull.
Teopernyeckne BOIPOCHI

1. Cucrembl JuHEHHBIX ypaBHeHUH. OCHOBHBIE 3JIEMEHTapHbIE NPeoOpa30BaHUs JTHMHEHHOU
CUCTEMBI.

2. Teopema Kponekepa-Kanemu.

3. JIuneliHasg HE3aBUCUMOCTD CTPOK.

4. ®yHaaMeHTaIbHasi CUCTEMa PELICHUH.

3a/1auu ¥ yIpaKHEeHUs JUIsl ayTUTOPHOU PabOThI

A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-IpakTUKyM., CmoneHck, Cmonl'y, 2007.

3amaun 5.1 a)-e). Hailith ¢yHAaMEHTANIBHYIO CHCTEMY PEIICHWNW OJIHOPOJHON CHUCTEMBI.
CocTaBuTh 00I11I€e peleHNe TaHHOW CUCTEMBI.

3a/laHus AJI CaMOCTOSTEeNIbHON paboThI

A.M.3yes. Jluneiinas anredpa. 3agaqyHuK-IpakTUKyM., CmoneHck, Cmonl'y, 2007.

3amaun 5.1 xk)-x). HailiTu ¢yHIaMeHTaNbHYIO CHUCTEMY pPEIICHUNH OJHOPOAHON CHUCTEMBI.
CocTaBuTh 00I1Iee pelIeHNe TaHHOW CUCTEMBI.

3ansatue 16. [loemopenue mamepuana. Ilposepounas paboma
3a/1auu ¥ yIpaKHEHUS JUISl ayTUTOPHOU PabOThI
1. Bbluucnure onpenenuTenb, pa3iokKUB €ro Mo 3JIeMEHTaM NEPBOM CTPOKHU
1 (0] -1 —1
0 -1 —1 1
a b c d
-1 —1 1 (0]

2. HaiiguTe panr MaTpuIbl
0O 4 10 1

4 8 18 7
10 18 40 17
1 7 17 3
3. HaitauTe Bce MaTpHIbl BTOPOTO MOPSIAKA, KBAJIPAaThl KOTOPBIX PABHbI
€IMHUYHOU MaTpulLie.
4. Pemurte MaTpUYHOE YpaBHEHUE:



1 1 -1 1 -1 3
X2 1 O |=(4 3 2
1 -1 1 1 -2 5

5. Pemmnre TMHENHYIO CUCTEMY CO CIEAYIOLIEN PACIIMPEHHON MATPULIEH:

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

2 cemecTp

3austusa 1-2. Onpedenenue u ce0licmea IUHENHO20 NPOCMPAHCMEA.

Teopernueckre BONpOChl
1. Onpenenenuie TMHEHHOTO MPOCTPAHCTBA.
2. CBoiicTBa JUHEUHOTO MPOCTPAHCTBA.
3a/1aud U yIpaKHEeHUs JUIsl ayTUTOPHOU pabOThI

1. JlokazaTh, 4TO MHOXKECTBO BCeX MaTpuIl pazmepa /1 X7l ¢ 3a1aHHBIMU €CTECTBEHHBIM
00pa3oM omnepanusiMi CyMMbI MaTPULL M YMHOKEHHUSI MaTPHIIBI HAa YHUCIIO 00pa3yeT JIMHEHHOe
MIPOCTPAHCTBO.

2. SIBnsieTcs M TMHEHHBIM MPOCTPAHCTBOM MHOKECTBO KBAJIPATHBIX MAaTPHULL TIOPSIIKA 71, €CIIN
omepalny 3a7aHbl ciaeayomum oopazom: A@B=A-B, A\OA=LA?

3. SIBnsieTcs MM TMHEMHBIM MPOCTPAHCTBOM MHOKECTBO JIMAarOHAJIBHBIX MATPHI] MOPSIIKA 71 C
HYJIEBBIM OIPEETUTENEM, €CIIU ONEpalluy 3a/laHbl clieAyomuM oopazom: A@B=A-B, A\OA=AA?

4. SIpnsieTcs M TMHEHHBIM POCTPAHCTBOM MHOXKECTBO BCEX BEIIECTBEHHBIX (DYHKITHIA,
NPUHUMAOIIUX TOJIOXKHUTEIbHBIC 3HAYCHHS Ha (-00;+00), €CIIH OTepaIiy 3aJaHbl CIIeTyFOIUM
obpazom: f(x)Dg(x)=f(x)-g(x), LOf(x)= f'(x)?

5. SIBnsieTcs M TMHEWHBIM TPOCTPAHCTBOM MHOKECTBO BCEX HEUETHBIX (DYHKIIMMN, 3a1aHHBIX
Ha [-1;1], ecnin omepanmu 3aaaHb! ciaeayomuM oopazom : f(x)Dg(x)=f(x)+g(x), AOf(x)= Af(x)?

3a/iaHus A cCaMOCTOSTENIbHON paboThI

1. SIBnsieTcs M TMHEHHBIM POCTPAHCTBOM MHOKECTBO BCEX LIEJBIX YHCEI, €CIIU ONEePaIiH
3aJIaHbl CIIeyIomUM obpazoM: a®b=a+b, A\Oa=[La]?

2. SIBnsiercs v TUHEHHBIM MPOCTPAHCTBOM MHOYKECTBO BCEX MOJIOKHUTEIBHBIX YHCEIN, €CIH
oneparuy 3aaHbl caeayomumM obpasom: a®b=a- b, A\Oa=a"?

Sauarua 3-4. Jlunevinas 3a6ucumocms u HE3A6UCUMOCIb CUCTNEMbL IIEMEHMO8 TUHEUHO20
NPOCMPAHcmaa.

Teopernueckne BONpochl
1. Onpenenennie TMHEWHON 3aBUCUMOCTH M HE3aBUCUMOCTH CUCTEMBI DJIEMEHTOB JIMHEHHOTO
IIPOCTPAHCTBA.
2. Kpurepuii TMHENHON 3aBUCHMOCTH.
3a1auu ¥ yIpakKHEHUs JUIsl ayIMTOPHON paboThl

1. MccnenoBarh Ha JIMHEHHYIO 3aBUCUMOCTb CHCTEMY 3JIEMEHTOB M3 JIMHEWHOI'O IPOCTPAaHCTBA
marpuil pazmepa 1x3:

a)A=(1 -1 2)B=(11 -1),c=2 -1 1);

6)A=01 2 3),B=(2 1 3);

mA-(-2 1 5 B-@ -3 0,c=(© -1 10);

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




2. UccnenoBarh Ha JIMHEHHYIO 3aBUCHMOCTH CHCTEMY 3JICMEHTOB M3 JIMHEHHOTO MPOCTPaHCTBA
MaTpHII pazmepa 2 x2:

oa=(y he=(3 1= (3 2)o=(V )
on-(3 Yoy Y-(: o2 )

3. HccnenoBarh Ha JMHEHWHYIO 3aBUCUMOCTbh CHCTEMY 3JIEMEHTOB W3 JIMHEWHOI'O MPOCTPaHCTBA
dbynkumid, onpeneneHubix Ha (0;+00): f(x)=In x, g(x)=sin x, h(x)=¢".
3agaHus U1 CaMOCTOSITETbHON paboOThI
1. MccnenoBarh Ha JIMHEHHYIO 3aBUCHMOCTh CHCTEMY 3JIEMEHTOB U3 JIMHEHHOTO MPOCTPAaHCTBA

h(x)=3.

GyHKIM, ONpeeeHHbIX Ha (— zz ): fx)=tg’ x, gxX)=—5—,
22 cos” X

2. UccnenoBarh Ha JIMHEHHYIO 3aBUCHMOCTh CUCTEMY JIEMEHTOB M3 JIMHEHHOTO MPOCTPAHCTBA,
3amaHHoro B 3agaye Ne 2 3auarusa Nel:a=2,b=1.

3ausrus 5-6. baszuc runeiino2o npocmpancmaa.
Teopernyeckne BOIPOCHI

1. Onpenenenue Oa3uca TMHEHHOTO MPOCTPAHCTBA.

2. Yertslpe yTBEpKIeHUs 0 Oa3uce.

3amaun ¥ VIIpaxKHEHUS [T aYIUTOPHOM pabOThI
1. O6pa3syer /i1 6a3uc CHCTEMa 3JIEMEHTOB U3 JIMHEHHOTO MPOCTPAHCTBA MAaTPHIL pasmepa 1x 3

aA=01 2 1),B=0 3 2),c=0 1 1)
6A=01 1 1),B=(G 1 2),c=(0 1 1)?
2. O6pazyer Jix Oa3uC CHCTEMa DJIEMEHTOB M3 JIMHEHHOTO MPOCTPAHCTBA MATPHIL pa3Mepa 2 X 2:

s (3 ey Y- )

3. Haiitu xakoi-HHOY b 0a3uC U ONpPENeNUTh Pa3MEPHOCTD JIMHEHHOIO MPOCTPAHCTBA PELICHUN
CUCTEMBI:

7X1+2X2—X3—2X4+2X5:0 X1+2X2+X3+4X4+X5:O
a) X1—3X2+X3—X4—X5:0;6) 2X1—X2+3X3+X4—5X5:O_
2X1+5X5 +2X3 +X4 +X5 =0 X; +3X) —X3-6x4 —X5=0

3aaHus U1 CaMOCTOITENbHOM pabOThI
1. O6pa3syer Jiu 6a3uc CHCTEMa 3JIEMEHTOB M3 JTMHEHHOTO MPOCTPAHCTBA MAaTPHIL pasmepa 1x 3

A=02 1 3),B=0 0 1)?
2. Obpa3yer Jin 06a3uc crcTeMa JIEMEHTOB U3 JIMHEHHOTO MPOCTPAHCTBA MAaTPHUIL pazMepa 2 x 2 :

A—lOB—OIC—OZD—IZV
o o))" 1 o) (1 1) |2 o)

3. Haiitu kakoi-HHOy1p 0a3UC U ONPENeNIUTh Pa3MEPHOCTD JIMHEHHOTO MPOCTPAHCTBA PEIICHUN
CUCTEMBI:



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

3X1+X2+X3—X4=O’ 4X1+6X2+8X3—2X4—2X5—4X6=O.

3ausaTus 7-8. Hpeo6pa306aﬂue KoopduHam npu UsSMeHeHuu basuca. Onpe@eﬂeHue JUHEUHO20
onepamopa.

Teopernueckre BOMPOCHI
1. Onpenenenue MaTpuilbl epexoa.
2. Teopema 0 HEBBIPOKACHHOCTH MATPHIIBI IEPEX0/Ia.
3. Teopema 00 UBMEHEHUH KOOPIMHAT 3JIEMEHTA MPHU NIEPEX0/ie K HOBOMY Oa3ucy.
4. OnpeneneHue JUHEHHOTO onepaTopa.

3amaun U VIIpaXHEHUS Tl ayIUTOPHOM pabOThI
o ' roor.
1. Haiitu koopauHATHI IeMeHTa X B Oa3uce B'= {61,62,6‘3}, €CJIM 3aJlaHbl €ro KOOpANHAThl B
0asuce B ={ej;ep;es).

a)x =(1;2;4)

el =e te)+3e

@:Eq—q ;
2

ey =—e e, +e

6) x=(-3;2;4)

e|=e +e,—e

@:lq—q :
2

ey =—e e +e;

2. IlycThb 27€MEHT X UMEET KOOPAUHATHI (X1; X2; X3). SIBISIOTCS U TMHEHHBIMU MTpeoOpa3oBaHUs
A, B (, KOTOPbIE 33JAI0TCS CIEAYIOIUM 00pa3oM:
a) Ax = (Xi; X11t2X,13X3; 4X,+5X,1+6X3),
B X = (X1; X11+2x,13; 4x,+5x,16),
Cx = (X1; X1 +2x,+3x3; 4xf +5x,1+6%3);
0) Ax = (3x1-2x,-1; 0 ; x;+2x,1+3X3),
Bx=(3 xf -2%,-X3; 05 0),
Cx = (3x1-2%2-X3; 0 ; X;+2x:1+3X3);
3agaHus Ui CaMOCTOSITeIbHON paboThl
1. HaiiTu KoopauMHATHI 3MeMeHTa X B Gasuce B’ ={ej;ey;e}}, ecnm 3a1aHbl €r0 KOOpIMHATHI B
oasuce B ={ej;ep;e3},

2. ITycTb 37€MEHT X UMEET KOOPAMHATHI (X1; X2} X3). SIBISAIOTCS M JTMHEHHBIMU NPEOOpa30BaHUSA
A, Bu C, KOTOPbIE 3aJJal0TCs CIETYIOIUM 00pa3oM:



Ax = (x1; Xi- X3 XoHX3),
Bx = (1; xi1- X3; X2+X3),
CX = (X1; X1-X3; X2X3)?

3ausarus 9-10. Co6cmeennvie 3Hauenus u coocmeeHHble 6eKMOpbl JUHEHO20 ONepamopd.
Teopernueckre BOMPOCH
1. Onpenenenne cOOCTBEHHBIX 3HAYCHH U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OTNEPaTopa.
2. Kpurepuii coOCTBEHHOTO 3HaYCHUS.
3a/1auu U yIpaKHEeHUs JUIsl ayTUTOPHOU PabOThI
1. HaiiTu coOcTBeHHbIE BEKTOPHl M COOCTBEHHbIE 3HAUEHUs JHMHEWHOTO omeparopa A,
3aJJaHHOTO CBOEH MaTpuleil A:

5 -1 -1 7 -4 4
a)A=|0 4 —1[;6)A=|2 3 2
0 -1 4 2 0 5

2. Haiitu coOCTBEHHBIE BEKTOpbl M COOCTBEHHBIC 3HAYCHMs JIMHEHHOro omepaTtopa A,
NENCTBYIOIIETO B IMHEHHOM MPOCTPAHCTBE T€OMETPUUECKIX BEKTOPOB Ha MIIOCKOCTU OXYy:

a) A - nmpoekuus BekTopa Ha oc Ox;

0) A — oToOpaxkeHue BeKTopa oTHocuTesnbHOo ocu Oy;

B) A — oToOpa)keHUE BEKTOpa OTHOCUTEIHLHO Havajaa KOOpIUHAT.

3agaHus Ui CaMOCTOSITEIbHON pabOThI

1. HaiiTu coOcTBeHHbIE BEKTOPHl M COOCTBEHHbIE 3HAUEHUS JHMHEWHOTo omeparopa A,

3aJIaHHOT'O CBOEW MaTpuIe A:

5 2 4

= 3733
a)A=1]2 3 2;6)0A=| 0 1 0
2 2 3 2 2 7

3 3 3

2. Haiitu coOcTBeHHBIE BEKTOpPHl W COOCTBEHHBIC 3HAYEHUS JIMHEWHOTrO omeparopa A,
JIEMCTBYIOILIETO B INHEWHOM MTPOCTPAHCTBE F€OMETPUUECKUX BEKTOPOB Ha IIockocTH OXy:
A=B-C, rne C— npoekuus Bekropa Ha ock Oy, B - YMHOKEHUE BEKTOpa Ha 2.

3ausarus 11-12. Ilosmopenue mamepuana. llpoeepounas paboma
3a/1auy ¥ ynpaxxHeHUs JUIsl ayAUTOPHON pabOThI
1. BekTop x mMeeT KOOpauHAThl (Xi;X2;X3) B HEKOTOpoM Oasuce. Omepatop 4 ACHCTBYeT Ha X
+ X% —X5)

CIeIyIoIMUM 00pa3oMm: Ax=(X1 3 X3 . SIBnseTcs 1 3TOT onepaTop JIMHEHHBIM?

2. Haiimure nns onepatopa us 3agaun 1 (A+A’)X 1o onpeeneHuro AeiCTBHUIA ¢ onepaTopaMu.
3. CocraBbTe MaTpully onepaTopa 13 3aj1auu 1.

3ausatus 13-14. Onpeodenenue u ceovicmea Esxnudosa npocmpancmaa.
Teopernueckre BOMPOCHI
CkansipHOE TIPOM3BE/ICHUE B ICHCTBUTEIHFHOM EBKIIMIOBOM MPOCTPAHCTRBE.
HepasenctBo Komu-byHsikoBckoro.
Hopma B EBKIIMI0BOM IPOCTPAHCTBE.
Yroa Mexay dIeMeHTaMu.
CkansipHoe poM3BeICHNE B OPTOHOPMUPOBAHHOM Oazuce.
3a/1aun ¥ ynpaxxHeHUs U ayAUTOPHON pabOThI

Nk W=




BolsicHuTE, ABIAIOTCS JM ClELyIOIIMEe MHOXecTBa EBKIMaoBbIMHM npocTpaHcTBaMu. Eciu na,
HaliiuTe HOPMY YKa3aHHOT'O AJIEMEHTA a U YToJl MeXy YKa3aHHBIMU 3JIEMEHTAMH 8 U C.

1. PaccMoTpuM JIMHEWHOE MPOCTPAHCTBO MaTpuIl pasmepa /I XN ¢ 3aaHHBIMU €CTECTBEHHBIM
00pa3oMm ornepanusiMi CyMMbI MaTpUIl 1 YMHOKEHHsI MaTpUIbl Ha yuciio. CKajasipHOe POU3BEIEHUE —
OIpEAEINTEND TPOU3BEACHUS ABYX MATPULL. @ — €IMHUYHAsA MAaTPULA, 6=ad, C—MaTPULA U3 €ANHHLL.

2. MHOXecCTBO KBaJIpaTHBIX MAaTpHI] HOpSAAKa 7, OINEpaluy 3aJaHbl CIEIYIOIIUM 00pa3oM:
A®B=A'B, A\OA=AA. CxanspHoe POU3BEICHNE — ONpEACTUTENb POU3BEICHHS IBYX MAaTpUll. a —
eMHUYHAs MaTpuULla, 6=a, c—MaTpulla U3 eIUHULL.

3. MHOXeCTBO OUaroHaJbHBIX MATpPHUI] MOPAJIKAa # C HYJEBBIM OINpEAeNTUTeNIeM, ONepaluu
3a1aHbl caenyromuMm obpazom: A@B=A-B, A\OA=AA. CkansipHOoe NPOU3BEICHUE — OIpPECTUTENh
IIPOU3BENICHUS ABYX MaTpUll. @ — €AUHUYHAsA MaTPULIA, 6=a, c—MaTpULa U3 €IUHULL.

4. MHOX€eCTBO BCEX BEIIECCTBEHHBIX (PYHKIIMH, MIPUHUMAIOIINUX TOJOKUTEJIbHbIC 3HAYCHUS Ha
(-o0;+00), omepanuu 3agaHbl ceayommM obpazom: f(X)®g(x)=f(x)-g(x), AOf(x)= f(x). Ckansproe
MPOU3BEJICHNE — ONPEACIEHHBIN UHTErpall 10 0Tpe3Ky [0,1] oT mpousBeaeHus NByX QyHKIUN. a=FExp
x, 6=Sinx +2, c= Cos x +3.

3aaHus U1 CaMOCTOSITEIbHON paboThI

BrlisicHuTe, SBISIOTCS JH Cleqyrolne MHOXecTBa EBKIuaoBbIMHU mpocTpaHcTBaMu. Ecnu na,
HallIuTe HOPMY YKa3aHHOT'O DJIEMEHTA d U YToJl MEXy YKa3aHHBIMU 3JIEMEHTAMH 6 U C.

1. MHOXECTBO BCEX IIEIBbIX YHCEN, OINEepaluu 3aJaHbl CICAYIOIMM o0paszom: a®b=a+b,

A®a=[Aa]. CxanspHoe NpOU3BEICHHE a U 8 pasHo as. a=2, 6=3, c=4.
2. MHOX€eCTBO BCEX TOJIOKHUTEIIBHBIX YHUCEI, OTIEPAllUU 3a/1aHbI CIASAYIOMMUM o0pa3om: a®b=a-
b, \Oa=a". CxansapHoe NPOU3BEJICHNE a U 6 pasHO as. a=2, 6=3, c=4.

3aunsrtue 15. IIpoyecc opmoconanuzayuu.
Teopernyeckne BONPOCHI
1. AaropuTMm mpolecca OpTOroOHATU3AIIH.
2. OcHoBHbIe (HOPMYIIBI POLIECCa OPTOTOHATU3AIIUH.
3a/1auu ¥ yIpaKHEeHUs [l ayTUTOPHOU PabOThI
C mnomompl0 Tporecca OPTOTOHATU3ALWU TOJYYUTe OPTOHOPMHUPOBAHHBIM 0a3uc u3
clenyromux anemenTos: (1,2,0,3), (2,0,-1,1), (1,1,1,1),(-1,0,1,0).
3a/1aHus A1 CaMOCTOSITeNILHOM PaboThl
C moMomipi0 Mmporecca OPTOTOHATU3AMMK TIOMYYUTE OPTOHOPMHUPOBAHHBIM 0a3UC U3 CIETYIONINX
aneMmeHToB: (2,0,3), (0,-1,1), (1,1,1).

3anstue 16. Cranaproe npouzgedenue 6 komniekcHom Eexnudosom npocmpancmse.
Teopernueckne BONPOCH

1. CkansgpHoe npou3BeJeHUE B KOMIIJIEKCHOM EBKJIMIOBOM IIPOCTPAHCTBE U €70 CBOWCTBA.

2. HepasenctBo Komn-byHAKOBCKOrO B KOMIUIEKCHOM EBKIMI0OBOM IPOCTPAHCTBE.

3aj1auu ¥ yIpakHEHUs JUIsl ayTMTOPHON paboThl

BeoisicHuTe, SBISAIOTCS M clenyromue MHOXecTBa EBkiuaoBbiMu mpoctpanctBamu. Ecnu na,
HalUTe HOPMY YKa3aHHBIX 3JIEMEHTOB @, 6 U C.

1. PaccMoTpuM JIMHEHHOE MPOCTPAaHCTBO KOMILIEKCHBIX MaTpuIl pasmepa XM ¢ 3amaHHBIMU
€CTECTBEHHBIM 00pa3oM OmepanusMyd CyMMbl MaTpUIl U YMHOKEHHsI MaTpULbl Ha yucio. CkalspHoe
IIPOU3BENICHUE — ONpPENEIUTENb MPOU3BEIEHUS ABYX MATpUlLl. @ — €IUHUYHAs MaTpula, 6=d, C—
MaTpHLa U3 EIUHMII.

2. MHOXecTBO KBaJIpaTHBIX KOMIUIEKCHBIX MaTpUIl HOPSAIKA 7, ONEpaliy 3aJaHbl CIIEIyOIINM
obpazom: A®B=A-B, A\OA=AA. CkaispHoe MpOU3BEACHUE — OIpPEACTUTENb MPOU3BEICHUS IBYX
MaTpHUL. @ — €IMHUYHAS MAaTPULIA, 6=a, C—MaTPULIA U3 €AUHHILI.




3. MHOX€eCTBO TMaroHaIbHBIX KOMIUIEKCHBIX MATPUIl MOPSIIKA 71 C HYJIEBBIM OIpEIeTUTENEM,
omepanuy 3ajaHbl cieayromuMm obpazom: A@B=A-B, AOA=AA. CxkansipHoe NpOU3BEIACHUE —
OTIPENIEITUTENb IPOU3BEACHUS IBYX MATPHIL. ¢ — CIUHHYHASI MATPUIIA, 6=d, C—MAaTPHIIA U3 CTUHHII.

3aiaHus A CaMOCTOSTENIbHON PabOThI
BrrsicHuTe, SBISIOTCS JIM CIIEAYIONIME MHOKeCTBa EBKIMIOBBIME mpocTpaHcTBamu. Ecim na,
HaliIuTe HOPMY YKa3aHHBIX PJIEMEHTOB ¢, 6 U C.

1. MHOXeCTBO BceX KOMIUIEKCHBIX YHCEIT C TIEITBIMU JICHCTBUTEIHHBIMI 1 MHUMBIMH YaCTSIMH,
omepanuy  3aJaHbl  cleAyromuM oOpasom: a®b=a+b, AO(a+ib)=[Aa]+i[Ab]. CxkansipHoe
MIPOU3BENICHUE a U 6 pagHo as. a=2+i, 6=3-i, c=8.

2. MHOX€eCTBO BCEX KOMILICKCHBIX YUCEI C TIOJIOKUTEIBHBIMA JCHCTBUTSILHBIMU 1 MHUMBIMU
YacTSMM, OIEpAlUM 3aJaHbl CIEAylomuM obpazoM: a®b=a- b, AO(a+ib)=a’+ib. CxanspHoe
IIPOU3BENICHUE a U 8 pasho as. a=2+i, 6=3-1, ¢=8.

CamocrosiTesibHast padoTa

Tekymiass caMmocTosiTelnbHasi paboTa CTyAEHTa HampaBlieHa Ha yrayOJeHue M 3aKperuieHue
3HaHUH CTYJIEHTOB M pa3BUTHE HX TpakTHUeCcKuX ymeHuid. OHa 3akimoyaercs B paboTe ¢
JICKIIMOHHBIMU MaTepualiaMy, TIOUCKe U 0030pe NUTepaTypbl M JJIEKTPOHHBIX MCTOYHUKOB,
UH(OPMALIUK TIO 3aJaHHBIM TeMaM Kypca, Oleperkaroiell CaMOCTOATENbHON paboTe, B M3YUCHUHU TEM,
BBIHECEHHBIX Ha CaMOCTOSITENIbHYIO MPOPa0OTKY, MOATOTOBKE K J1a00paTOPHBIM 3aHITHSIM.

CamocrosiTennbHasi BHeayJUTOpHAas paboTa CTYJIEHTOB COCTOMT B MHpOpabOTKe JEKIIMOHHOTO
MaTepuasa, COCTaBICHUN KOHCIIEKTa JIEKIUI 10 TeMaM, BEHIHECEHHBIM Ha CaMOCTOSITENIbHOE HU3yUYeHUE;
BBITIOJITHEHUHN JOMAaIITHUX 3aﬂaHHﬁ.

3amaHus A CaMOCTOSITENTEHOM paboThI
1. BeIuuCAUTh ONpeenuTeNb:

3 5 3 1 —4 7 3 4
a)|t 3 -1, )2 1 1. B)|2 -1 1)
2 -1 o0 4 5 0 -3 5 2

2. Haiitn npou3sBeieHNe MaTPHIL:

a) 0) B)
52 45 4 4 7 -2 1\(1 2 =3 2 -1 4)(1 -2 8
1 1 -3||-3 -5 —4| [3 2 -3(|3 -7 -2 |5 6 -3[|3 -5 -2
1 3 o)1 3 4 1 3 o0)lo 2 1 2 1 1)9 -2 6

3. Jlana matpura A. Haittu matpuryy 4!, oOparayro manHoi. Chenars IpoOBEPKY, BHIYUCIIHB
npousBesieHue A4- 4.

4 0 5 3 2 1 1 -2 3
a) A=/0 1 —6| 6) A4=|2 3 1| By A=|2 3 —4|
3 0 4 2 1 3 3 -2 -5

4. CucteMy JIMHEHHBIX YpaBHEHUI pelnTh MeTo1oM ["aycca (MeTogoM mociea0BaTeIbHOTO
WCKIIFOUCHMSI HEM3BECTHBIX ). CIenaTh MPOBEPKY.

j e~ I = J . = ~ . —_— =S e —— —
= . = = —

13,,‘5, ., — R 13,,‘f_ — = ~ . e —_— =

5. Haittu pyHaamMeHTaabHyI0 CUCTEMY PELICHUN OJTHOPOJIHON CUCTEMbI YPABHEHMIA:

a) 0) B)



2x, —x, +x53 +x, = O, 2x, +3x, +2x5 —x, = O 2x, —5x, —x53 +5x, = O,

x, + X, + x5 —2x5 = O. x;, +3x, +10x5; — 8x, O. —3x, +10x, + x5 — 7x, = O.

6. JlaHbl yeTbIpe BeKTOpa G (a1, as, a3), b (by, by, bs), ¢ (c1, ¢2, ¢3) 1 d(di, d2, d3) B HEKOTOpOM Oasmuce.
[Toka3aTk, 9TO BEKTOPBI @, b, ¢ 00pa3yloT Oa3uc, U HAWTH KOOPAMHATEI BEKTOPA ¢ B 3TOM Oasuce.

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

7. Haiiti coOCcTBEHHBIE 3HAUEHHSI 1 COOCTBEHHBIE BEKTOPHI JINHEHHOTO MPeoOpa3oBaHms, 3aJaHHOTO B
HEKOTOpOM Oa3uce MaTpuIeH.

2) @ _32) 0) [—32 ::j B) (421 _53)

6. Kputepun oneHMBaHHUsA Pe3y/JbTATOB OCBOEHUS TMCHUIIMHBI (MOTYJ151)
6.1. OneHo4YHbIe CPeACTBA 1 KPUTEPHH OLICHUBAHMS JJISl TEKyLIeld aTTecTalluu

Texymass arrecranyss OCYLIECTBIISAETCA HAa KaXJIOM IIPAKTUYECKOM 3aHATHM B IIpolecce
(pOHTAJIBHOTO OIpOCa, BBHIMOJIHEHUS 3aJaHuN A ayJIUTOPHOM paboOThl, B MpPOLECCE IMPOBEPKU
JIOMAIIIHEH caMOCTOSTEIbHON paboThI.

C uenpto auddepeHIHAUN  yPOBHA TOATOTOBKM CHEIHMAINCTOB W JUIA JIMKBHUIAIAN
UMEIOUMXCAd NPU  W3YYEHMHM  JUCUMUIUIMHBI  3aJ0JDKEHHOCTEM  CTyIEHTaM  INpeIJIararoTcs
WHAMBHUyaJIbHbIE JUIAKTUYECKUE 3a/1aHus U JIOMAIlIHUE paObOThl, KOTOPHIE BHIMOJIHIIOTCS B IpOIecce
BHEAYJUTOPHON pabOThI U CAIOTCS HA MPOBEPKY MPENOAABATEINIO.

[IpoBeneHue TeKyLIEro KOHTPOJS OCYILECTBISIETCS TakKe IOCPEICTBOM IPOBEIEHUS
ayJIUTOPHBIX MPOBEPOUYHBIX PAOOT U Pa3HOYPOBHEBBIX CAMOCTOSATENIBHBIX paboT.

OueHo4HbIE CpeaACTBa
I. KonTpoJibHble BONPOCHI /1Jisl MPOBEPKHU TEOPETHUYECKOI MOATOTOBKH K MPAKTHYECKOMY
3aHATHIO.
[Iepeyenp BOIPOCOB MPUBOAMUTCS B IUIAHAX MPAKTUUECKUX 3aHATUH.

KpI/ITepI/II/I OIICHKH OTBCTA HA TeOpCTI/I‘ICCKI/Iﬁ BOMIpocC

[Tokazareinb KonuuectBo
0aJI0B
1) [MonmHoTa 1 ryOrHa oTBeTa (YCBOSHHBIC TEOPHH, MOHSITHS, (DAKTHI U TIP.) 1
2) Co3HaTenbHOCTh OTBETA (MIOHUMAaHHUE U3JIaraeMoro MaTepuara) 1
3) Jloruka  wu3nOXkeHHsT ~— Marepuana  (YMEHUE ~ CTPOUTh  LEJIOCTHBIH,
MoCIeI0BaTeIbHBIN pacckas, rpaMOTHO MOJIb30BaTHCS CHEIAIbHOM 1

TEPMHUHOJIOTHEN)

4) YMeHue NpUBOAUTH MPUMEPHI UCIOJIb30BAHUS OMUCAHHBIX SBICHHUH, TEOpUd U
YCTPOWCTB

5) MHcnonp3oBaHue mNpu MOATOTOBKE OTBETA HAa BONPOC JONOJHUTEIBHBIX
WCTOYHHUKOB MH(OpMAaLIUH

6) Hannuue koHCIIEKTa OTBETA Ha BOIIPOC 0,5
HToroBas (cymmapHasi) OlleHKa Max - 5

0,5




I1. 3aganus a5 caMoCTOATEIbHON padoThI.
HepequL HpaKTI/I‘-IeCKI/IX 3allaHI/II\/'I JJIA CaMOCTOﬂTeHBHOﬁ pa6OTI)I HpI/IBO)II/ITCSI B IINIaHaX
MPaKTUYECKUX 3aHSITHI.

Kputepun orieHMBaHwMsI BHITTOJHEHUS 3aJJaHUH JIsI CAMOCTOSATENHHON pabOThI

ITokasaTens Konngectso

0asioB

1) [lonHoTa 1 riyOrHA U310XKEHUS OTBETa (YCBOCHHbBIE TEOPUU, TOHATHS, (DAKThI) 1

2) Jloruka u3jaoeHusl MaTepuaa 1

3) Ilpumepsl HCNONB30BaHMSI ONUCAHHBIX SBJICHUNA, TEOPUH M YCTPOMCTB Ha 1

IIPAKTUKE

4) MHcnonwp3oBaHWe TIpU TMOATOTOBKE OTBETa Ha BOINPOC JOTOJHUTEIBHBIX 1

MCTOYHUKOB MH(POpPMALIUU

5) Odopmnenue paboTs 1

HroroBas (cymmapHasi) OlleHKa Max - 5

I11. ITpoBepouHbIe padOTHI O AUCHUILIAHE.
[IpoBeneHne TEKyIIEro KOHTPOJSL OCYIIECTBISCTCS TaKXKe IOCPEICTBOM IPOBEACHUS
ayJIMTOPHBIX TUCHbMEHHBIX POBEPOUHBIX PalOT.

1 cemectp
O0pa3zen npoBepo4HOii padoTHI
1. BeraucianTe onpeaennuTeb, pa3aokiuB €ro mo 3JIeMeHTaM MePBOM CTPOKHU
1 o —1 -1
o —1 -1 1
a b c d
-1 —1 1 o
2. HaiiTu panr Matpuiist
0O 4 10 1
4 8 18 7
10 18 40 17
1 7 17 3
3. HaiiTu Bce MaTpu1ibl BTOPOTO MOPSJIKA, KBaJpaT KOTOPbIX PaBHbI EAMHUYHON MaTpPHUIIE.
4. PeminTh MaTpU4YHOE YPABHEHUE:

1 1 -1 1 -1 3
X2 1 0O |=|4 3 2|
1 -1 1 1 -2 5

5. PemuTe TMHEHHYIO CUCTEMY CO CIEAYIOIIECH paCIIMPEHHON MaTPULIECH:
0O 4 10 1

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

Kpurtepun oueHuBaHus NPOBEPOYHOH padoOThI

l. HopMbl onieHrBaHus paOOThI
Ne /m CrpykTypHas 4acTh pabOThI KonuuecTtBo 6amnos (*)
1 [IpaBHIBHO pEIIEHO KAX0€ 3a1aHHE 1 Gamn
(*) Bo3moxkna rpamanus B 0,25 Ganna.
2. [[Ixana oreHUBaHMUS pabOTHI:

| wo | Orenka | KonmuecTBo 6ayios




1 | Ortanuno 4,75-5

2 | Xopomio 3,75-4,5

3 | YIOBIETBOPUTEIHHO 3-3,5

4 | HeynoBieTBOPUTEILHO MeHee 3
2 cemecTp

Oo0pa3zen npoBepoYHOIl padOTHI
BexTop x nuMeeT KOOpAMHATHI (X1;X2;X3) B HEKOTOpOM Oa3zuce. Onepatop 4 AeicTByeT Ha X

CJIEYIOIIUM 00pa3oMm: Ax=(x1;x3+ X2;%; — Xz) . SIBnsieTcs M 3TOT onepaTop JIMHEHHBIM?

2. Haiigute s oneparopa u3 3aga4n 1 (A*+A%)X mo onpeneneHnio JeHCTBHM ¢ OIEPAaTOPaMH.
3. CocraBbTe MaTpHILy OrepaTopa u3 3agaun 1.

Kpurtepun oneHuBanns NpoBepo4YHoOii padoThl
1. Hopwmpsl orieHMBaHUs pabOTHI

Ne m/mm CTpyKTypHast 4aCTh paOOTHI KonmnuectBo 6amnos (*)
1 [IpaBuibHO peaM30BaH KaXIblii METOM 1 0amn
penieHus
2 AHaJn3 pe3yJabTaToB 2 Gamna

(*) Bo3moxkna rpamanus B 0,25 Gana.
2. Ikana orieHUBaHUs paOOTHI:

n/m O1eHka KoanuectBo 6amios
1 | Oranuno 4,75-5
2 | Xopouio 3,75-4,5
3 | YI0BIETBOPUTEIHHO 3-3,5
4 | HeynoBieTBOPUTEILHO MeHee 3

6.2. OueHoOYHBbIE CPEACTBA U KPUTEPUH OLCHUBAHUA I IPOMEKYTOYHOM aTTeCcTalMu

HpOMG)KYTOLIHaSI arrecCTalusa OCYHCCTBICTCA MNOCPECACTBOM IIPOBCACHUA DJSK3aMCHA B 1
CEMCCTPEC U 3a4€Ta BO 2 CEMCCTPC.

1 cemecTp
Bonpoce! 17151 IOATOTOBKH K 3K3aMeHY

1. Matpuuel. Onepauyuu Hag HUMUA. CBOMCTBA ONeparyii.
2. [lepectanoBku. YTBEpKAeHHE 00 N3MEHEHNN YETHOCTH MIEPECTAHOBKU MTPU TPAHCIIO3UIINH.
3. IlogcTaHOBKH. YTBEp:KJIECHHE O HE3aBUCUMOCTH YETHOCTHU MOACTAaHOBKH OT €€ (POpMBI 3arucH.
4. Onpenenurens MaTpuibl. opMyIIbl Uil oNpeAenuTeNel KBaJpaTHbIX MaTpUll IEPBOro, BTOPOTo U
TPETHETO MOPSIKOB.
5. CBOICTBa OMpeaeTUTENS.
6. Teopema 0 pa3ioKEeHUN ONIPEAETUTEIS IO CTPOKE.
7. Teopema cy1iecTBOBaHUSI OOPATHOI MAaTPHIIBL.
8. VYTBepkaeHUS O €IWHCTBEHHOCTH MaTpHlbl, oOjajgaromeidl CBOWCTBOM €IWHUYHOM U O
€MHCTBEHHOCTH 0OpaTHOM MaTpPHIIbI.
9. MeTozp! peleHus JINHEHHBIX CUCTEM C HEHYJIEBBIM IVIABHBIM OIIPEIEIUTEIEM.
10. TeopeMa o cylnieCTBOBaHUM HEHYJIEBOTO PEMIEHUS OJHOPOIHON TUHEUHON CUCTEMBI.
11. Kputepuii nuHeitHON 3aBUCMMOCTH JIEMEHTOB U3 apU(PMETUIECKOTO
N-MEPHOTI'0 BEKTOPHOI'O IPOCTPAHCTBA.
12. Tpu yTBEpKI€HUS O TMHEWHON 3aBUCUMOCTH.
13. Teopema o paHre MaTpHUILIbI.



14. Teopema Kponekepa— Kanemnu.

15.

Kpurepuii cyniecTBOBaHNS HEHYJIEBOIO PEUIEHUS OJTHOPOIHOM JINHEWHON CUCTEMBI.
OO0pa3zen 3K3aMeHAIIMOHHOT0 OMJIeTa

I.Marpunpl. Onepannn Hajx HUMH. CBOMCTBA ONEpaLlUi.

2. Kpurepuii cynecTBOBaH!sI HEHYJIEBOTO PELLIEHUS] OJJHOPOIHOM JTMHENHON CUCTEMBI.

3. Pemute MaTpu4HOE ypaBHEHUE:

1 1 -1 1 -1 3
X2 1 O |=[/4 3 2|
1 -1 1 1 -2 5

KpnTepnn OIICHUBAHHUA 0TBETA HA JK3aMECHE
HOpMBI OLICHUBaHHWA OTBECTA

Neri/mn CrpykTypHas yacTh Ouuera KonngectBo 6ayioB
1 TeopeTnyeckuii BOIpoc 2 Oamta
2 Marematuueckasi MOJICITTb 1 Gamn
3 Peanuzaums pemenus 3agauu 2 Gamna

(*) BosmoxkHa rpaganus B 0,25 6ana.

2.

SO0 R WD~

11

14.

15

17.
18.
19.

20.
21.

[Ikana onieHUBaHUs PabOTHI:

n/a Orenka KommuectBo 0anioB
1 | Ortanuno 4,75-5
2 | Xopouio 3,75-4,5
3 | YIOBIETBOPUTEIHHO 3-3,5
4 | HeynoBJIeTBOPUTEIHHO MeHee 3
2 cemecTp

Bonpocsl 17151 NOATOTOBKH K 3a4eTy
Omnpenenenye U CBOMCTBA TMHEHHOIO IPOCTPAHCTBA.
YeTtpIpe yTBep)KIaeHUS 0 0a3uce JIMHEHHOTO MPOCTPAHCTBA.
Teopema 0 HEBBIPOKIEHHOCTH MaTPUIIBI IIEPEXO0/IA.
Teopema o npeoOpa3oBaHMM KOOPAMHAT 3JIEMEHTA ITPU NIEpeXoie K HOBOMY Oa3ucy.
Kpurepuit TMHEHOT0 MOAIIPOCTPAHCTBA.
Jluneiinas 000J109Ka 2JIEMEHTOB KaK MOAMPOCTPAHCTRO.
Ilepecedenune NOAIIPOCTPAHCTB KaK MOAIPOCTPAHCTBO.
CyMMa noamnpoCTpaHCTB KaK MOANPOCTPAHCTBO.
Kputepuii Toro, 4ro JIMHEHHOE MPOCTPAHCTBO SBJISAETCS MPAMOM CyMMON OAIIPOCTPAHCTB.

. Teopema 0 HaxOXIEHWM KOOpJAWHAT oOpa3a d3JEMEHTa NpH JACHCTBUM HA HEro JMHEHHOTO

orepaTopa.

. Teopema o npeoOpa3oBaHNK MaTPHIIBI IMHEHHOTO OepaTopa Npu Mepexoie K HOBOMy 0a3zucy.
. JIeficTBHs ¢ TMHEHHBIMU OIIEPAaTOPAMU KaK JIMHEHHBIE OIIepaTOPBI.

13.

Marpuibl JMHEHHBIX OINEPATOPOB, SBIAIONIUXCA PE3YyJIbTATOM JACHCTBUN C JIMHEUHBIMHU
orepaTopamH.

O06pa3 nuHEHHOTO omeparopa Kak TOANPOCTPAHCTBO. SApo JHMHEWHOro orepaTropa Kak
HOJIIPOCTPAHCTBO.

. Kpurepuii coOCTBEHHOTO 3HaUEHUS TUHEHHOTO OTepaTopa.
16.

MHOXeCTBO BCEX COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIUX OJHOMY COOCTBEHHOMY 3HAUYEHHUIO Kak
IIOAITPOCTPAHCTBO.

Teopema O HMHEHHONH HE3aBHCUMOCTH COOCTBEHHBIX BEKTOPOB, OTBEYAIOUIMX Pa3IHYHBIM
COOCTBEHHBIM 3HAUYEHUSIM.

CkansspHoe npousBeieHue B AeiicTBuTensHOM EBKinaoBoM npoctpanctse. HepaBencrBo Komm—
byHnsikoBckoro.

Hopwma B EBKIINI0BOM IPOCTPAHCTBE. YTOJI MEXKY JIEMEHTAMH.

VYTBep:kJeHHE O TOM, YTO OPTOHOPMHUPOBAHHBIHN Oa3ucC ABIsAETCS Oa3UCOM.

CkasisipHOE ITPOU3BEIEHNE B OPTOHOPMHUPOBAHHOM Oasuce.



22. IIponiecc opTOroHaJIN3aLHH.

23. OpTOroHanbHOE JOMOJHEHNE MOANPOCTPAHCTBA KAaK MOIIPOCTPAHCTBO.

24. EBKIMJIOBO NPOCTPAHCTBO KakK IMpsMas CyMMa CBOETO IOANPOCTPAHCTBA U OPTOTOHAIBHOTO
JOIIOJTHCHHUA K HEMY.

25. Teopema 00 n3oMopHOCTH EBKIMAOBBIX MPOCTPAHCTB OJJHON pa3MEPHOCTH.

26. CxanspHoe MPOU3BEICHHE B KOMIUIEKCHOM EBKIIMOBOM MPOCTPAHCTBE U €r0 CBOMCTBA.

27. HepaBeHncTBO Komn—ByHSAKOBCKOro B KOMILIEKCHOM EBKJIMI0BOM ITPOCTPAHCTBE.

28. JIuHeitHoe MPOCTPAHCTBO ONEPATOPOB.

29. VTBepkIeHHE O TOM, YTO B CJlydyae B3aMMHO OJIHO3HAYHOTO oOIeparopa Jr00il 3jeMeHT
IIPOCTPAHCTBA SBJSETCS 00Pa30M HEKOTOPOTO 3JIEMEHTA.

30. Kputepwii cyniecTBoBaHHs 00paTHOro ornepaTopa (B3auMHas 0THO3HAYHOCTH).

31. Kpurepuii Toro, 4to sapo omepaTopa COCTOWT TOJBKO W3 HYJIEBOTO JJIeMEHTa (B3aumMHas
OJIHO3HAYHOCTH OIIEpaTopa).

32. Kpurepuii TOro, 4ro SApo oneparopa COCTOUT TOJBKO M3 HYJIEBOIO 3JIeMEHTa (JIMHEHHOe
MPOCTPAHCTBO ABIsIETCS 00pa3oM oreparopa).

33. Pa3amMepHOCTh MTPOCTPAHCTBA KaK CyMMa pa3MepHOCTEH siipa u obpasa.

O0pa3en 3a4yeTHON padoThI
1. Onpenenenue u CBOMCTBA JTMHENHOTO IPOCTPAHCTBA.
2. PazaMepHOCTH MpOCTpaHCTBA KaK CyMMa pa3MEPHOCTEH szipa 1 oOpasa.
3. BekTop x uMeeT KOOpAMHATHI (X1;X2;X3) B HEKOTOpoM Gazuce. OnepaTop 4 AeHCTBYET Ha X

CJIETYIOIIHUM 00pa3oM: Ax=(x1;x3+ Xp;%; — %) . SIBniseTcst 1M 3TOT onepaTop JIMHEHHBIM?

Kpurtepun oueHnBaHus 0TBETA HA 3a4eTe
1. Hopwmbl olileHMBaHUs OTBETA

Neri/mn CrpyKTypHas 4acTh KonungectBo 6aysioB

1 TeopeTnyeckuii BOIpoc 1 Gasn

2 Maremaruueckasi MOJI€ITb 1 Gasn

3 Peanuzanms pemenus 3agauu 2 Gamna
(*) Bo3moxkHa rpaganus B 0,25 6ana.
2. [Ikana oneHuBaHuUs pabOTHI:

/o OreHka KoimuectBo 0anioB
1 | 3aureHo 3-5
He 3aureHo MeHee 3

7. IlepeyeHb OCHOBHOM M JONOJTHUTEJIBLHOM Y4eOHOM JTUTEPATYPHI

7.1. OcHOBHas JquTepaTypa
1. byepos, A.C. Bricias matematuka B 3 1. T. 2. DnemeHTHl JuHEHHON anreOpsl U

aHAJTUTHYECKOW TeomeTpuu : y4eOHUK st By3oB / S. C. byrpos, C. M. Hukonbckuii. — 7-e¢ w3,
ctep. — Mocksa : M3aarensctBo IOpaiit, 2025. — 281 ¢. — (Briciee oOpa3oBanue). — ISBN 978-5-
534-03009-9. — Tekctr : anekrpoHHb // OOpa3oBatenbHas tmiatdpopma IOpait [caliT]. —

URL: https://urait.ru/bcode/559915 (nata obpamenus: 21.11.2025).
2.  bBypmucmposa, E.b. Jlunetinas anreOpa: Yy4yeOHHMK ®W TIPAaKTHKYM IS BY30B /
E. b. Bypmuctposa, C. I'. JIo6anoB. — Mocksa : U3narensctBo FOpaiit, 2025. — 421 c¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-15839-7. — Tekcr : omektpoHHbIi //  OOpa3oBaTelbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560017 (nata obpamenus: 21.11.2025).
3. Kpemep, H. Il Jluneiinas anrebpa: y4eOHuMK u mpaktukyMm st By3oB/ H. Il Kpemep,
M. H. ®puaman, U. M. Tpumun ; nox penakmueir H. L. Kpemepa. — 3-e uza., ucnp. u gom. —
Mocksa : U3natensctBo [Opaiit, 2025. — 422 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-



https://urait.ru/bcode/560017
https://urait.ru/bcode/559915

08547-1. — Tekcr : onekTtpoHHbI // OOpazoBatenbHas minatrgopma IOpaiit [caiit]. —
URL: https://urait.ru/bcode/560016 (mata oopamenus: 21.11.2025).

4. Jlybseuna, E. H. Jluneiinas anreOpa: yuebnuk st By3oB/ E. H. JlyGsruna,
E. M. BeuromoB. — 2-¢ u3a. — Mocksa : UzmarensctBo IOpaiit, 2025. — 150 ¢. — (Bricmiee
oOpaszoBanue). — ISBN 978-5-534-10594-0. — Tekctr : osnexTpoHHbli // OOpa3oBarenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/565745 (nata oopamenus: 21.11.2025).

5. Ilaxomosa, E.I. JluneiiHas anreOpa W aHanutuueckas reomerpus. COOpPHUK 3amaHMH :
yueOHUK i cpenHero mnpodeccuonansHoro o6OpaszoBanusi/ E. I'. [Taxomosa, C. B. PoxkoBa. —
MockBa : WzgarensctBo IOpaiit, 2025.— 110c.— (IIpodeccuonansuoe obOpa3oBanue). —
ISBN 978-5-534-08432-0. — Texct : snexktpoHHbIA // O6pa3oBatenpHas miaatdopma FOpalT [caiT].
— URL: https://urait.ru/bcode/561590 (nara obpamenus: 21.11.2025).

7.2. lonoJIHMTEILHAS JIUTEpaTypa
. 3yeB A M. Jluneiinas anre6pa. 3agaqHuk-pakTukym, Cmonenck, Cmonl'Vv, 2007.
. Koctpuxkun A.U. Beenenue B anreOpy. JIuneitnas anred6pa. MIUHMO, 2009
. Koctpukun A.W. OcHoBbl anredpsl. M., 2001.
. Kynuxos JI.5I. Anrebpa u reopust uucen. M., 2000.

AW~

7.3. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKAIIMOHHOM ceTH « UHTEepHE)
. DnexTpoHHas 6ubnuoreka https://www.biblio-online.ru
. 3. Maremaruka. URL: http://www.intuit.ru/department/mathematics/;
. O6mepoccuiickuit Mmatemarndyeckuit noprad MATH-NET URL: www.mathnet.ru:
. HartmoHanpHbIi OTKPBITHIA YHUBEPCUTET (intuit.ru);
. HarimonaneHas nnargopma oTkpsIiToro odpasoBanus (opened.ru).
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8. MaTtepnanbHO-TeXHH4YECKOe o0ecnedyeHue
YyeOHass ayauropusi JJs1 NPOBeJeHUS 3aAHATHH JIEKIIMOHHOTO M CEMHHAPCKOr0 THIIA,
TPYNNOBBIX M HWHAWBUAYAJIBHBIX KOHCYJbTAIUH, TEeKYyIIero KOHTPOJSA M TPOMEKYTOYHOM
aTTecTallMi, OCHAIIIEHHAs CJICTYIONUM 000pyAOBaHUEM: CTaHapTHas yueOHast MmeOenb (28 ydeOHbBIX
MOCAJ0YHBIX MECT), CTOJI U CTYJ AJs Ipenojasaress — no 1 mr., kadgenpa uist Jekropa — 1 mT., 1ocka
HacTEHHas TpeXdJeMeHTHas — | IIT., HaMmOJbHBI MOOWIBHBIM MPOEeKIMOHHBIN dkpaH DA-LITE — 1
mT., MyabTuMeauanpoexkrop BenQ — 1 mr., HOyTOyk Lenovo — lmr., komonku Genius — 1 mir.,
MEePCOHAIbHBIE KOMITbIOTEPhI, 00bEMHEHHBIE B CETh C BBIX0/10M B MHTEepHET, — 16 mIT.
ITomemenne A caMOCTOATEJBLHOM PadoThl — KOMIIBIOTEPHBIM Kjacc C JOCTYNOM K CETH
«Mutepuer» u YUOC Cmonl'V.

9. IIporpamMmMHoOe oOecriedeHue
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuueH3us
66975477 ot 03.06.2016 (6eccpodHO).
PTC Mathcad 15.0 (JIuensust 449732)
Obyuatonumess  obecrieden  goctyn k  OBC  «lOpaiit»y, pgoctynm B 3IEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTEIBHYIO CpEly YHUBEPCUTETA.
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