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1. MecTo nucuuminHbl B ctpykrype OI1

Hucuunnuna «JIuneiinas anreOpa» BXOAMT B O00s3aTENbHYI0 4YacTh Y4YeOHOro IJiaHa 10
nporpaMMe OakanaBpuaTa 1o HampasieHHio moarotoBku 44.03.05 Ilemarormueckoe oOpazoBaHHeE,
HarpaBJieHHOCTh (mpoduias) Marematuka, Mndopmaruka.

TpeboBaHusT K BXOAHBIM 3HAHUSAM, YMEHHSIM M KOMIETECHIUSAM CTyAEeHTa (popMUpPYIOTCS Ha
OCHOBE MPOTrpaMMbI CpeliHero (T0JIHOro) o0IIero 00pa3oBaHus M0 MaTeMaTHKE.

Hucuumuna «JIuHeliHas anreOpay SBISETCS MPEANMISCTBYIOMICH MPAKTUYECKH JJIs BCEX
MaTeMaTHYeCKUX AUCHUILTUH. [IprnobpeTeHHble B pe3yabTaTe U3yUyeHUsl JUCIUILIMHBI 3HAHUS, YMEHUS
U HaBBIKM HCIIOJIB3YIOTCS NPAKTUYECKU BO BCEX 0€3 MCKIIIOUEHHUS MaTEMaTHMYECKUX JUCLMILIMHAX,
MOAYJIAX M TMpakTUKax, Hampumep, Takux kak «Teopust umcen», «OCHOBHbIE anredpanyeckue
CTPYKTYpPBI», «Anredpa MHOTOUJIEHOB» U JIp.

OTmeTHM, YTO METO/IbI TMHEHHOW anreOpbl HAXOAAT HIMpoYaiiliiee MPUMEHEHHE TPAKTUYECKU BO
BCEX €CTECTBEHHBIX HAYKaX, a TAK)KE B PA3JIMUYHBIX O0JIACTAX TEXHHUKH, B COLUAIBHO-IKOHOMHYECKUX
UCCIIeIOBaHMAX U Ap. BoT mouemy Kypc JUHEHHON anreOphl 3aHUMAaeT BaXKHOE MECTO B MPEIMETHON
MOATOTOBKE IO OCHOBHOW 0Opa30oBaTeNbHON IporpamMme HampaBieHus mnoarotoBku — 44.03.05
[Tegarornyeckoe obpazoBanue, npodumib «Marematuka, Mubopmatukay.

2. [lnanupyemblie pe3yJibTaThl 00yYeHHUSsI 10 TUCHUILINHE

KoMnerenums NuaukaTopsl TOCTUXEHUS

OIIK-8. CrniocoOeH| 3HaTh: OOBEKT, MPEJAMET, OCHOBHBIC KAaTErOPHH, IPHHIUIIH,

OCYHIECTBIJIATh TEAArOrMYECKYI0| 3aKOHOMEPHOCTH, CTPYKTYPY IE€NAaroru4ecKoi HayKH; CYLIHOCTD,

ACATCIIPHOCTD Ha OCHOBC| CTpYKTYpPY, IOUHAMHUKY LEJIOCTHOIO II€Jarorm4ecKoro IIporecca,

CIICIIMAIBHBIX HAYYHBIX 3HAHUN | cocTOSHUE W TEHACHLIMA  pa3BUTUA  OTCUYECTBEHHBIX U
MEXIYHAPOIHBIX MEIArOru4eCKuX u [ICUXOJIOTUYECKUX

UCCJIENOBAHUM; METOMOJIOTUIO II€1arOrMYecKoro MCCIEI0BaHNuS;
OCOOEHHOCTH, JIOTUKY, 3aKOHOMEPHOCTH, (OpPMBI, METOJAbl U
CpezcTBa mpoliecca 00y4eHUs] U BOCIIUTAHUS; OCHOBBI IICUXOJIOTUU
JIMYHOCTHU, OCHOBHBIC TCOPECTHUYCCKUC IMMOAXOJbl K TITOHHMAHUIO
(eHOMEeHa JMYHOCTH; MO3HABaTeJIbHbIE MPOLIECCHl, MX CBOWCTBA,
3aKOHOMEPHOCTH W pOJIb B HHTEJUIEKTYAJIbHOM WM TBOPYECKOU
JeSATENBHOCTH; o01ieTeopeTnyeckue OCHOBBI METOAUKHU
npenojaBaHusl IpeaMera B o0beMe, HEOOXOIMMOM s
OCYIIECTBIICHUs MEJAarOTUYeCKON NEATEIIBHOCTU; CTPOCHHUE U
(GYHKIMM ~OpraHu3Ma, OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHS
YeJ0BeKa; 0Olre 3aKOHOMEPHOCTH M BO3PACTHBIE OCOOEHHOCTH
q)yHKHI/IOHI/IpOBaHI/Iﬂ OCHOBHBIX CHUCTEM OpraHu3sMa Yy4YaliuxcCs,
TUTMEHUYECKUEe TpeOOBaHUS K OpraHu3aluu 00pa3oBaTeIbHOIo
nporecca M TUTHEHY Y4eOHOro Ipolecca; HHCTPYMEHTAIbHbIE
cpeacTBa MHPOPMALMOHHBIX TEXHOJIOTUH.

YMmerhb: IIPUMCHATH TECOPETUYCCKHUC 3HaHUsA B PEIICHUA
MEeJAaroru4ecKux  3ajJady; IUIaHUPOBAThb, IPOCKTUPOBATb U
OCYIIECTBIIATh NENAaroru4ecKuii IpoLecCc B Pa3IMYHBIX THIIAX
00pa30BaTeNbHBIX  YUPEXKIEHUH; ONpeneniaTb CTPYKTypy H
METOJOJIOTHIO  TNPOBENEHUS MNEAArOTMYECKOTO0  HMCCICNOBAHUS;
aJIeKBaTHO LEJNAM BBICTPaWBaTh YYEOHBIH M BOCIUTATEIbHBIN
IpoLecc, BbIOUpasi COOTBETCTBYIOMINE (GOPMBI, METOJBI M CPEJICTBA
€ro  OCYIIECTBIEHHUsA;  MWCIOIb30BaTb B  IEAArOIMYECKOU
JACATCIIBHOCTH U MEXJINYHOCTHOM B3aHMO}IeI>'ICTBHH COBPCMCHHBIC
JOCTHXXKCHUA MICUXOJOTHISCKOM HAayKH; Y4YUTBIBATL BO3PACTHBLIC
(GU3MOJIOrMUeCKue OCOOEHHOCTH YYalllUXCsl B I€Jaroru4eckom
nponecce; HUCIoOJIb30BaATh I/IH(I)OpMaLII/IOHHBIe TCEXHOJIOTHUH  AJIA
peneHust poecCHOHAIBHBIX 3a/1au.




Baagerb: KaTeropuanbHbBIM aIIapaToOM IE€JarOrM4ecKOd HAyKH;
HaBBIKAMH  PELICHHMA  MEJarorH4ecKuxX  3a1aq;  Crocodamu
IUIAHUPOBAHMUS M OCYIIECTBICHUS OOpa30BATENBHOIO IIPOLECCa;
crioco0amu MPOBEACHHUS NIEIarOrMYeckoro IKCIepUMenTa; popmMaMu
U METOAAMHU OCYIIECTBJICHUS YU4eOHOH M BOCHUTATEIBHON PabOTHI;
IIPUEMAMHA U METOJAaMHU IICUXOIAUATHOCTUKH JINYHOCTH, U3YyYCHHS
ocoOeHHOCTeH  Mpo(ecCHOHAIBHOW — JESTEeIbHOCTH;  HaBbIKAMU
OpraHM3alMy  INEeJArorM4ecKOW  JEATENbHOCTH € MO3ULUHI
COXpaHEHMsI 3/I0pOBbs;  METOAaMM HPOQHIAKTUKU HapylIeHUH
(GU3M4ecKOro pa3BUTUS U IOBBILIEHUS aJalTallMOHHBIX PE3EPBOB
OpraHu3Ma; METOJaMM OKa3aHUs MEPBOH JOBpadyeOHOW IMOMOIIHM;

METOAaMU  NPUMEHEHUs  HMH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIl B 00pa30BaTeIbHOM IIPOLIECCE.
IIK-5. CnocobeH wucnonb30BaTh| 3HATh: COBPEMEHHOE COCTOSHHE W MEPCHCKTHBBI  Pa3BUTHS
HAay4YHbI€ 3HAHUSA B IIPEAMETHON| MaTEMATHKH KaK y4eOHON JMCIUIUIHMHBI, HAMPABICHUS PAa3BUTHS
obnacTu (MarematuKa) B| IKOJBHOTO  MaTEMaTHYECKOTO 00Opa3oBaHMS, TEOPETHUYCCKUE
rpomecce (bopMupOBaHUSA| ocHOBEI ~ OOydeHHMS ~ MaTeMaTHKe, IIPMHIMIIBI  IOCTPOCHHS
TIPEAMETHOM KOMIICTCHIIMH| veToquuecKol CUCTEMBl 00Y4YeHHsSI MaTeMaTUKe, OCHOBHBIE JIMHUU
00ydaromuxcs B paMKaX| mrxonmpHOr0 Kypca MaTeMaTHKH, HUX CTPYKTYpY, COJEp:KaHHME H
pear3anumn _OCHOBHOM| poyp,  srambl  (OPMHUPOBAHHS —~ MATeMaTHYeCKHX — HOHSTHIA,
obmeobpasoarenbHOH METOIMYECKUE MOAXOAB K H3YYEHHIO OCHOBHBIX TEM INKOJIBLHOTO
TIPOTpaMMbl Kypca MaTeMaTHKU;
YMerb: aHanmu3upoBaTb U UHTEPIPETUPOBATh  COAEpKAHME
MaTeMaTHYeCKUX IOHATUH, TeopeM, 3ajady, pa3pabaThIBaTh
(dbparMeHTsl YPOKOB, OpTraHW30BBIBAaTH 00pPA30BATENbHBIN IMPOIIECC
o0yuyeHHMsT MaTeMaTHKe, KOHCTPYUpPOBaThb METOAMKY BBEICHHUS
MOHSTHUN, U3YUEHUSI TEOPEM, PEIICHNUS 33/1aY;
Baagerb: OCHOBHBIMU INpUEMaMU OpraHU3alUU JI€ATEIbHOCTH
IIKOJIbHUKOB TI0 HM3YyYEHHUIO MaTeMAaTHKH, HaBbIKaMHU pa3paboTKu
METOAMKH H3YyY€HHMs] YacTHBIX BOIPOCOB OOY4YEHHs MaTeMaTHKe,
M CCJIEI0BATEIbCKUMU METOJaMHU B npodeccuoHaIbHON
JESITEIIBHOCTH.
IK-7. Cnocob6eH| 3HaTh: 0a30Bble NPUHIMUIBI TOCTAHOBKH €CTECTBEHHOHAYYHBIX
MaTeMaTH4eCKU KOPPEKTHO| 3a/1a4 M KJIACCUYECKUX 3a/1a4 MaTEMATUKH, ONIPEJEIICHNS OCHOBHBIX
CTaBUTHL  €CTECTBCHHOHAYYHBIC| [TOHATUM M J0KA3aTeIbCTBA TEOPEM II0 OCHOBHBIM pa3jernam

3aJjauu M KIACCHYECKHE 3a7auu
MaTeMaTHKH, CTPOro JoKa3aTh
yTBEpXkKACHHUE, CHOPMYITHUPOBATH
pe3ysbTaT, YBUAETH CIEICTBUS
MIOJIyYEHHOT'O pe3ysbTara

MaTeMaTHKHU;
YMeThb: pemiaTh OCHOBHBIE TUITBI MATEMAaTUYECKUX 3a/1a4, 10Ka3aTh
yIBEpXKIEHHE, CQOPMYJIHMpOBaTh  pe3yiabTaT, yBHUIAETb  €ro
CJIEJICTBUS;

Baaners: nepBUYHBIMU HaBbIKAMU MPUMEHEHHS] MAaTEMAaTUYECKOTO
amnmapara K pelIeHHI0 KOHKPETHBIX 3aJjau U3 pa3iMyHbIX obiactei
NPUKIIAJHON MaTeMaTUKU U UH()OPMATHKH.

3. Coaep:xanue TUCHUIINHBI

1. Teopusi MaTpuu U onpeneauTeneii. Marpuilsl u aerictBus Hag HUMHA. CBOWCTBA CyMMBI MaTpHII,
MIPOM3BEICHUS MAaTPHIIBI HA YKCIIO, TTpou3BeneHus matpuil. [lepecranoBku. Teopema 006 M3MEHEHHHN
YETHOCTU MEPECTAaHOBKU NpH TpaHcno3uuuu. IlogcraHoBka. YTBepKIeHUE O COXpaHEHUU YETHOCTH
MOJICTAaHOBKH TPHU pa3nuHbIX €€ 3amucsax. Onpenenenue omnpeaenutens. CBOHCTBA ONMPEACTUTENS.
Teopema 0 pasnoxeHHU OmpenenuTens Mo crpoke (cronduy). Panr martpuusl. bazucHblit MuHOp.
Teopema o cymiecTBOBaHWM OOpAaTHOW MATPHUIIBl. YTBEPKICHUS O E€IWHCTBEHHOCTH MATPHIIHI,
oOnaaromnieii CBOMCTBOM €TUHIUYHON M O €TMHCTBEHHOCTH 0OpaTHOI MaTpPUIIBL.




2. Cucrembl JUHeHHBIX YypaBHeHMil. CHUCTeMBbl JIMHEHHBIX ypaBHEHUI. OieMeHTapHbIC
peoOpa3oBaHus JIMHEHHONW cucTeMbl. MeTo/bl pelieHusl JTUHEHHBIX CUCTEM C HEHYJIEBBIM TJIaBHBIM
onpeaenutenem. opmynsl Kpamepa. Teopema o0 cymecTBOBaHUM HEHYJIEBOTO PELICHUS! OJHOPOJIHOMN
JUHEHHONW CUCTeMBbl B Cilydae, KOrja KOJIMYECTBO HEHM3BECTHBIX OOJIbIIE KOJIWYECTBA YPaBHEHHI.
Apudmernueckoe N-MEpHOE BEKTOPHOE NPOCTpaHCTBO. Kpurepuili nIMHEHHONW 3aBUCUMOCTH.
YTBepKAcHUE O JUHEHHON 3aBUCHMOCTH CHCTEMBI 3jJeMeHTOB (M3 R™), conepskamield JHMHEHHO
3aBUCHMBIC DJICMEHTHI. YTBEpP)KICHUE O JIMHCHHOW 3aBUCHMOCTH cUCTeMbl K 3iemeHToB (M3 R") B
ciydae, KOTJa BCe OHH JIMHEHHO BBIPAXAIOTCS depe3 cuctemy u3 I snementoB (I < K). Teopema o
panre marpunsl. Teopema Kponekepa—Kanesu.

3. Jluneiinble mnpoctpaHcTBa. OrnpesciieHHe W CBOWCTBA JUHEHHOTO MpOCTpaHCTBA. YeTwipe
yTBepKIeHHs 0 Oasuce. TeopeMa 0 HEBBIPOXKIECHHOCTH MaTpUIlbl iepexonaa. Teopema 00 M3MEHEHUN
KOOpJIMHAT 3JEMEHTa IMpH Iepexoje K HoBoMmy Oasucy. JluneitHble monmpoctpanctBa. Kpurtepuii
noanpoctpaHcTBa. JIuHeitHass o00oj0uka AJIIEMEHTOB Kak moJrpocTtpaHcTBo. I[lepeceuenue
MOANPOCTPAHCTB KaK MOANPOCTpaHcTBO. CyMMa MOANPOCTPAHCTB KaK MOANPOCTpaHCTBO. JInHeliHoe
MPOCTPAHCTBO KaK MpsiMas CyMMa MOANPOCTpaHCTB. JInHeWHbI onepaTop. Haxoxaenne koopauHaT
3J€MEHTa IMOJ JCWCTBMEM Ha HEro JMHEHHOro orepartopa. M3MeHeHne MaTpulbl JUHEHHOTO
oreparopa Mpu rnepexojie K HoBoMy 6azucy. JlecTBus ¢ TMHEHHBIME oriepaTopaMu. MaTpuilbl CyMMBbI
JIMHEWHBIX OIEpaTOpOB, MPOU3BEICHUS JIMHEUHOIO OIlepaTopa Ha YHUCIO, MPOU3BEACHUS JIMHEHWHBIX
orepatopoB. OOpa3, paHr, sapo, nedekt JIuHelHHoro oneparopa. Kpurepuii COOCTBEHHOTO 3HAYCHUS
TUHEHOro omepaTopa. MHOXECTBO BCeX COOCTBEHHBIX BEKTOPOB, OTBEUAIOUIMX OJHOMY
COOCTBEHHOMY 3HAYEHHIO KaK MOJAIPOCTPAHCTBO. Teopema o TMHEHHOW He3aBUCUMOCTH COOCTBEHHBIX
BEKTOPOB, OTBEUAIOLIUX PA3TMUYHBIM COOCTBEHHBIM 3HAUYCHUSIM.

4. EBkiaugoBbl mnpocrpaHcTrBa. CkanspHOe Mpou3BEICHHE B JIEHCTBUTENBbHOM EBKINI0BOM
npoctpanctBe. HepaBencrBo Komm—bynskoBckoro. Hopma B EBKIuMgoBoM mnpocTpaHcTBE. YTOJI
MEXIy 3JEMEHTaMH. YTBEPKICHHE O TOM, YTO OPTOHOPMHPOBAaHHBIN Oa3uc SBISETCS Oa3zucoMm.
CkanspHoe NpoW3BEAECHHWE B  OPTOHOPMHUpOBaHHOM Oasuce. [lpomecc  opToroHanu3anuy.
OpToroHanbHOE AOMOJHEHUE TOAIPOCTPAHCTBA KaK MOAIPOCTPAHCTBO. EBKIINIOBO MPOCTPAHCTBO Kak
npsiMasi cCyMMa CBOErO TMOANPOCTPAHCTBA M OPTOTOHAIBHOIO JONMOJHEHHs K Hemy. Teopema 00
n3oMopHocT  EBKIMIOBBIX NPOCTPaHCTB OAHOW pasMepHOCTH. CKalspHOE MPOU3BEACHHUE B
KOMILUIEKCHOM EBKIMAOBOM mpocTpancTBe M ero cBoiictBa. HepaBeHcTBo Komm—byHsikoBckoro B
KOMIUIEKCHOM EBKIIMJIOBOM NpPOCTpaHCTBE. JIMHEHHOE MPOCTPAHCTBO ONEPATOPOB. YTBEPKICHHUE O
TOM, YTO B Cllydae B3aUMHO OJIHO3HAYHOIO oreparopa Jro00i 3JeMEHT HpOCTpaHCTBA SBISETCS
oOpa3oM HeKoToporo »sjemeHTa. Kputepwii cyiiecTBOBaHHS OOpaTHOTO omeparopa (B3auMHast
OJTHO3HA4YHOCTh). KpuTepuii TOro, uto sjapo omneparopa COCTOUT TOJBKO W3 HYJIEBOI'O 3JEMEHTa
(B3auMHasi OJHO3HAYHOCTH oreparopa). Kpurepuil Toro, 4to sSApo omepaTopa COCTOUT TOJIBKO W3
HYJEBOIO »3JeMeHTa (JIMHEHHOe TMPOCTPAHCTBO sBisAeTCs oOpa3oM omeparopa). Pa3mepHocTh
MIPOCTPAHCTBA KaK CyMMa pa3MepHOCTEN apa u oOpasa.

4. TeMaTH4YeCcKMii MJIaH

1 cemecTp
Ne Pazpenst u Bcero @DOpMBI 3aHATHI
/T TEMBI 4acoB | JICKIIUU | MPAKTHYECKHE | TaOOpATOPHBIE | CAMOCTOSTEIbHAS
3aHATUS 3aHATUS pabota
1 Teopus  matpuny u | 59 16 16 — 27
ONPEACIUTENEN
2 Cuctemsl JUHEHHBIX | 58 16 16 — 26
ypaBHEHUU
DK3aMeH 27 — — — 27
UTOT'O | 144 32 32 — 53+27
2 ceMecTp

| Ne | Paznenst u | Beero | @Dopmbl 3aHATUN




n/n TEMBI 9acoB | JICKIIMH | IPAaKTHUECKHE | JJAOOPATOPHBIC | CAMOCTOSATEIbHAS
3aHSATHUS 3aHSATHUS pabota
1 | Jluneiinbie 67 20 20 - 27
IPOCTPaHCTBA
2 EBxinioBbl 50 12 12 — 26
POCTPAHCTBA
OK3aMeH 27 — — — 27
HUTOI'o | 144 32 32 - 53+27

5. Buabl o0pa3oBaTesibHOI 1eSITeJIbHOCTH
3aHATHSA JTeKIHOHHOIO THIIA

Jlekuuun

1 cemecTp

1-2. Matpunsl u aeiictBust Hax HUMUA. CBOWCTBA CyMMBI MaTpUII, TPOU3BEIACHUS MATPHIIBI Ha
YHCII0, POU3BEICHUS MaTPULL.

3-4. OnpenencHue onpenenutess MaTpuilbl. CBOWCTBA OMPEACITUTEIS.

5-6. MuHOpbl U anrebpanyeckue JOMOJHEHHUs. TeopeMa O Pa3JIOKEHUHM ONpEeAETUTENs 10
CTpOKE.

7-8. Teopema cyuiecTBOBaHMS OOpaTHOM MaTpULlbl. YTBEpXKIEHUS O €IUHCTBEHHOCTH
MaTpHIIBI, 00J1a/1aI0MIeH CBOMCTBOM €AMHUYHON U O €IMHCTBEHHOCTH 00paTHOM MaTpPHIIHI.

9-10. Cuctembl TMHEHHBIX ypaBHEHUH. OCHOBHBIE 3JIEMEHTapHbIE IPe0Opa30BaHusl IMHEHHOM
cucTeMbl. MeTobl pelieHHs JIMHEHHBIX CHUCTEM C HEHYJIEBBIM TIJIaBHBIM OIpeAeiauTeNneM (MEeToJ
I"aycca, matpuunsiii Mmeton). Metoa Kpamepa.

11-12. VrtBepxaeHHE O CYIIECTBOBAaHHHM HEHYJEBOTO pEIICHUS OJHOPOTHOW JMHEHHOU
CHUCTEMBbl B Cly4yae, KOIJa KOJMYECTBO HEM3BECTHBIX OoOJblle KOJUYECTBA ypaBHEHUH.
Apudmerrueckoe N-MepHOE BEKTOPHOE pocTpaHcTBO. Kpurepuil muHeitHON 3aBUCHMOCTH.

13-14. YTBepKIcHHUE O JIMHEWHOW 3aBUCHUMOCTH CHCTEMBI 31eMeHTOB (M3 R®), comepxkarmeit
JIMHEWHO 3aBUCHMBIC DJIEMEHTBL. Y TBEPXKIICHUE O JIMHEHHOW 3aBUCHMOCTH CHCTEeMbI K amemMeHToB (13
Rn") B ciyyae, Korzia Bce OHH JIMHEHHO BBIPAKAIOTCS Yepe3 CUCTEMY U3 I 35ieMeHTOB (I < K).

15-16. Teopema o panre marpuubl. Teopema Kponekepa—Kanesmiu.

2 cemecTp

1-2. OmnpeneneHue W CBONCTBA JMHEHWHOTO IMPOCTpaHCTBA. UeThpe yTBEpKIeHUs o Oasuce.
Teopema 0 HEBBIPOKIACHHOCTH MAaTPUIIBI IEPEXO/A.

3-4. Teopema 00 M3MEHEHUH KOOPAMHAT JIEMEHTA IPH Mepexo/ie K HoBoMy Oa3ucy. JIuHeiHbIe
noxnpoctpanctBa.  Kpurepuil  moxampoctpaHctBa.  JIuHeilHas — o0onodka  3J€MEHTOB  Kak
noanpoctpaHcTBo. [lepeceueHue MoANpPOCTPaHCTB Kak MOANPOCTpaHCTBO. CyMMa MOJAIPOCTPAHCTB
KaK MOJIPOCTPAaHCTBO. JINHEMHOE MPOCTPAHCTBO Kak MpsMasi CymMMa IMOANPOCTPAHCTB.

5-6. Jluneitnplii omeparop. Marpuma nmHEHOTO onepaTopa. HaxokaeHune KoopauHat
JJIEMEHTa IO/ JEHWCTBUEM HA HEro JIMHEHHOro omneparopa. V3MeHeHHMe MaTpulbl JIMHEHHOIO
orepaTopa Ipu nepexojie K HOBoMy 0a3ucy.

7-8. JleiictBusl ¢ JMHEHHBIMHM orepaTopaMu. MarpHibl CyMMBl JIMHEHHBIX OIEpaTOpOB,
MIPOM3BEICHNUS JINHEHHOTO orepaTopa Ha YMCIIO, MPOU3BEACHUS JIMHEWHBIX orepatopoB. O0Opa3, paHr,
a1po, nedekt nuHeHoro omneparopa. CoOCTBEHHBIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO
oreparopa.

9-10. CkansgpHoe mnpoM3BEIEHHE B  JIEHCTBUTENBHOM  EBKIMIOBOM  IMPOCTPAHCTBE.
HepasencrBo Komm—bynsikoBckoro. Hopma B EBKIINIOBOM ITPOCTPAHCTBE. YTOJI MEXY JJIEMEHTAMM.
VYTBep:keHHEe O TOM, YTO OPTOHOPMHUPOBAHHBIN Oazuc siBisieTcst 6azucom. CkansipHOe MPOU3BEACHUE
B OPTOHOPMHPOBAHHOM Oa3uce.

11-12. Tlpouecc optoroHanmu3auuu. OpTOroHaNbHOE JAOMOJIHEHHE MOAMPOCTPAHCTBA Kak
MOANIPOCTPAHCTBO. EBKIMAOBO NPOCTPAHCTBO Kak MpsAMas CymMMa CBOETO IMOAIPOCTPAHCTBA U




OpPTOTOHAJILHOTO JIONIOJIHEHUs K HeMy. Teopema 00 n3oMoppHOCTH EBKIMIOBBIX MPOCTPAHCTB OJHOM
pa3MepHOCTH.

13-14. CxansipHoe Mpou3BeACHNE B KOMIUIEKCHOM EBKIIMIOBOM IPOCTPAHCTBE U €TI0 CBOMCTBA.
HepaBenctBo Komu—byHsikoBckoro B komiuiekcHOM EBKiaugoBoM mnpoctpancTBe.  JInHeitHoe
IIPOCTPAHCTBO ONEPATOPOB. YTBEP)KJIEHUE O TOM, YTO B ClIydae B3aMMHO OJHO3HAYHOIO OIEepaTopa
0001 27IEMEHT MPOCTPAHCTBA ABISAETCA 00Pa30M HEKOTOPOTO JIEMEHTA.

15-16. Kpurepuii cymecTBoBaHus 0OpaTHOro omeparopa (B3aUMHAas OJHO3HAYHOCTH).
Kpurepuii Toro, 4yro sApo omepaTopa COCTOUT TOJIBKO U3 HYJIEBOIO 3JIeMEHTa (B3auMHas
OJIHO3HAYHOCTh omepaTtopa). Kputepuii Toro, 4ro sapo omeparopa COCTOUT TOJIBKO M3 HYJIEBOIO
asieMeHTa (JIMHEHHOe MPOCTPAaHCTBO sABIsETCA 00pa3oM omeparopa). PasMepHOCTh MpoOCTpaHCTBa Kak
cyMMa pa3MepHOCTeH sizipa u o0pasa.

3aHATHS CEMMHAPCKOI0 THIIA
He npenycMoTpeHsl.

IIpakTH4yeckue 3aHATUSA
1 cemecTp

3ausaTus 1-3. Mampuywl, Oeticmsusi HA0 HUMU.

TeopeTHuecKkre BOIPOCHI
1. Omnpenenenue CyMMbl MaTpUll, MPOU3BEIEHUS MATPULIBI HA YHWCIO, MPOU3BEICHUS
MaTpHII.
2. CaoiicTBa CyMMBI MaTPHII, IPOU3BEACHUS MATPHIIBI HA YUCIIO, TPOU3BEACHUS MATPHIL.

3a/lauy ¥ ynpaXHEHUs JUIsl ayAUTOPHON pabOThI
A.M.3yes. Jluneiinas anre6pa. 3agauyHuK-pakTHKYM., Cmonenck, Cmonl'Vy, 2007.
3amauu 1.1 a)-r), 1.2 a)-1), 1.3, 1.5 a)-B), 1.7, 1.8 a)-1).

33I[aHI/I${ JUISL CAMOCTOSTEILHOMN Da6OTI>I

A.M.3yes. Jluneiinas anredpa. 3amauyHuK-npakTuKym., Cmonenck, Cmonl'y, 2007.
3amaun 1.1 m)-x), 1.2 n)-x), 1.4, 1.5 1)-1), 1.6, 1.8 1)-x%).

3ansitue 4. Onpedenenue onpedenumenns.

TeopeTnyecKre BOIPOCH

1. [lepecranoBka. VYTBepxkaeHue 00 HM3MEHEHUM UYETHOCTU IEPECTAaHOBKH IPHU
TPAHCIIO3UIIHH.

2. IToncraHoBKH. YTBEpKIACHUE O COXPAHEHUN YETHOCTH MOJICTAHOBKHU IIPU  PA3JIMYHBIX
e€ 3ammcsx.

3. OmnpeienieHne ONpeIeIIUTENS] MATPHIIHL.

3a/lauy ¥ yIpa)KHEHUs JUIsl ayAUTOPHON pabOThI
A.M.3yes. Jluneiinas anre6pa. 3agauyHuK-npakTHKyM., Cmonenck, Cmonl'V, 2007.
3amauu 2.1 a)-B), €)-k). Haiftu onpeaenutenyu mo onpeaeaeHuro.

3aauus U1 CaMOCTOATEIBFHONU Pa0OTHI

A.M.3yeB. JIuneiinas anredpa. 3amauyHuk-npakTuKyM., Cmonenck, Cmonl'y, 2007.
3anauu 2.1 r)-n), 3)-u). HaliTu onpenenuTenu no onpeaeieHuro.



3ansaTue 5. Haxoowcoenue onpederumens no memooy I aycca.

Teoperndeckue BOOpoCHl
1. CBoiicTBa OnpenenuTess.
2. Meron I'aycca.

3a/1aun ¥ ypaXHEHHs JUTsL AYIUNTOPHON pabOThI
A.M.3yeB. JIuneiinas anredpa. 3amauyHuK-npakTuKyM., Cmosenck, Cmonl'y, 2007.
3amauu 2.1 a)-B), €)-x). Haittu onpegenurenu no merony l'aycca. 3agaya 2.2. 3agaun 2.3 a)-r).
Haittu onpenenurenu no metony ["aycca.

3aaHus IS CaMOCTOSITEILHOMN Da6OTBI

A.M.3yeB. Jluneitnas anreOpa. 3agauyHuK-mpakTUKyMm., Cmonenck, Cmonl'y, 2007.
3amaun 2.1 r)-n), 3)-u). Haittu onpenenurenu no meroxy ['aycca. 3amaum 2.3 m)-3). Haiitu
ornpeaenuTenu no meroay laycca.

3ansTue 6. Haxooicoenue onpedenumerns paznodxcenuem no Cmpoxe (cmoioyy).

TeopeTHdyecKkue BOIPOCHI

1. MuHOpBI U anredpandeckue JOMOTHEHHUS.
2. Teopema 0 pa3IoKEHUH OTPEACTUTEINS IO CTPOKE.

3amaun ¥ VIIpaKHEHUS U AVAUTOPHOM padOTHI

A.M.3yes. Jluneiinas anredpa. 3amauyHuK-npakTUKyM., Cmonenck, Cmonl'y, 2007.
3anauu 2.1 a)-B), €)-). Haiitu onpenenurenn pasnoxxeHHUeM MO CTPOKe (CTONOIY).
3amauu 2.3 a)-r). Haiitu onpenenutenu pa3nokeHHEM MO CTPOKe (CTOIO1Iy).

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

A.M.3yes. JIuneiinas anredpa. 3amauyHuK-npakTuKyM., Cmonenck, Cmonl'y, 2007.
3anauu 2.1 1)-x1), 3)-1). HaitfTu onpenenureny paznoskeHuEM 1o CTpoke (cTonoiy).
3amauu 2.3 1)-3). Haiitu onpenenuTenu pa3ioxkeHUEM O CTPOKe (CTOJOIY).

3austue 7. Pane mampuysbi.
TeopeTnyeckne BOPOCHI

1. MuHOpBI U anredpanveckue JOTMOTHEHHUS.
2.0npenenenre paira MaTpUIlbl.

3a/layy ¥ yIpaXHEHUs JUIsl ayAUTOPHON pabOThI
A.M.3yes. Jluneiinas anre6pa. 3agauyHuK-pakTHKYM., Cmonenck, Cmonl'V, 2007.
3amauu 2.4 a), 1), €)-3).

3agaHus 11 CaMOCTOSITSIbHON Da6OTBI

A.M.3yes. Jluneiinas anre6pa. 3agauyHuK-ipakTHKYM., Cmonenck, Cmonl'V, 2007.
3amauu 2.4 6)- B), 1), M)-K).

3ausaTus 8-9. Oopamnas mampuya.



Teopernueckre BOOPOCh
1. Onpenenenue 0OpaTHON MaTPUIIBI.
2. Teopema cyiiecTBOBaHUSI OOpaTHOM MaTPULIBI. Y TBEP>KICHHS O €TUHCTBEHHOCTH MATPUIIBL,
o0agaromieii CBOMCTBOM €TMHIUYHON U O €IMHCTBEHHOCTH OOPAaTHON MaTpHIIbI.
3. MeTtoapl HaXO0XIEHNS 0OpAaTHONH MaTPHIIBI.
4. MaTtpuuHble ypaBHEHUS.

3a/1auu ¥ ynpa)KHEeHUs JUIsl ayJIUTOPHOU pabOoThI
A.M.3yes. JIuneiinas anredpa. 3amauyHuK-npakTuKyM., Cmosenck, Cmonl'y, 2007.
3anauu 3.1 a)-0, 1), k). Halitu oOpaTHyio MaTpuily 1o gpopmysie ¥ NpuBeACHUEM K SAMHUIHON
Marpuiie. 3agaqu 3.2 a)-x), 3.3.

3aaHus JUIs caMOCTOSITEILHON Da6OTBI

A.M.3yeB. Jluneitnas anreOpa. 3anauyHuK-pakTUKyM., Cmonenck, Cmonl'y, 2007.
3amauu 3.1 B)-r, €). Halitu oOparnyto marpuily no ¢opmyiie U NPUBEACHUEM K €AMHUYHOU
Matpuue. 3agauu 3.2 3)-H).

3ansaTue 10. Memoo [ aycca pewieHus 1uneunsbix cucmem.

Teopernueckue BOIpoch
1. Cucrembl auHEMHbIX ypaBHEHUN. OCHOBHBIE 3JIEMEHTapHblE MpeoOpa3oBaHUs JMHEHHOU
CHCTEMBI.
2. Metozp! peleHus JIMHEHHBIX CUCTEM C HEHYJIEBBIM IVIaBHBIM OIPEIETUTEIIEM.
3. Meron l'aycca.

3a1aun ¥ yopaXHEHUs JUIS ayIUTOPHON pabOTEI
A.M.3yes. Jluneiinas anredpa. 3amauyHuK-npakTuKyM., Cmonenck, Cmonl'y, 2007.
3anmaun 4.1 a), B)- 1), X).

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

A.M.3yes. JIuneiinas anredpa. 3amauyHuK-npakTuKyM., Cmonenck, Cmonl'y, 2007.
3anmaun 4.1 6), e), 3).

3ansitue 11. Memoo obpamuvix mampuy peuieHus TUHEHbIX CUCTEM.

Teopernyeckue BONPOCHI
1. Cucrembl JdMHEHHBIX ypaBHeHUN. OCHOBHBIE AJIEMEHTapHbIE MpeoOpa3oBaHUs JUHEHHOU
CUCTEMBI.
2. Meroasl peleHts JIMHEWHBIX CUCTEM C HEHYJIEBBIM TJIABHBIM OIIPEIEIUTEIIEM.
3. Metoa 0OpaTHBIX MaTpHIL.

3aj1auu ¥ ynpakHEeHUs JUIs ayTUTOPHON paboThI
A.M.3yeB. Jluneitnas anreOpa. 3agauyHuK-IpakTUKyM., CMonenck, Cmonl'VY, 2007.
3anaun 4.2 a)-0), 4.3 B)-1).
3a/laHus JJi9 CaMOCTOSTeIbHON paboThI

A.M.3yes. Jluneiinas anredpa. 3amauyHuk-npakTuKkym., Cmonenck, Cmonl'y, 2007.
3anaum 4.2 B)-T), 4.3 e).

3aunsrtue 12. /lpasuno Kpamepa pewienus 1uneinbix cucmenm.



Teopernueckue BOnpochl
1. Cucrempl nMHEMHBIX ypaBHEeHUN. OCHOBHBIE 3JIEMEHTapHblE MpeoOpa3oBaHUs JMHEHHOU
CHCTEMBI.
2. MeTtozp!l pereHus JIMHEHHBIX CUCTEM C HEHYJIEBBIM IJIABHBIM OIIPEACIUTEIEM.
3. IlpaBuno Kpamepa.

3a1a4yd ¥ yOpaKHEHHUS JUI aYIUTOPHON pabOoThI
A.M.3yes. Jluneitnas anreOpa. 3anagyHuk-npakTuKyMm., Cmonenck, Cmonl'y, 2007.
3amaun 4.4 a)-0), 4.5 B)-1).
3agaHus Jjisg CaMOCTOSITEILHON PA0OThI

A.M.3yes. Jluneiinas anredpa. 3ajauHuK-npakTUKyM., Cmonenck, Cmonl'y, 2007.
3anaun 4.4 B)-1), 4.5 e).

3ausrus 13-14. Pewenue nunetinvlx cucmem obuezo euoa.

Teopernueckue BOIpoch
1. Cucrembl auHEMHbIX ypaBHEeHUN. OCHOBHBIE 3JIEMEHTapHblE MpeoOpa3oBaHUs JUHEHHOU
CHCTEMBI.
2. Teopema Kponekepa-Kanemiu.
3. IlpuBeieHHEe OCHOBHOM MaTpPHUIIbl CUCTEMBI K «CTYIIEHYaTOMY» BUAY.
4. IlpuBeneHue pacliupeHHON MaTPULbl CUCTEMBI K «CTYIIEHYaTOMY» BUAY.

3a/lauy U ynpa)xHEeHUs! JUIs ayAUTOPHON pabOThI
A.M.3yes. Jluneiinas anre6pa. 3agauyHuK-npakTUKyM., Cmonenck, Cmonl'Vy, 2007.
3amauu 5.1 a)-e).

3agaHus 1 CaMOCTOSITSIbHON Da6OTBI

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

Zauatus 15.  Pewenue nunelinvlx cucmem o6we20 6u0d ¢ HNOMOUWDBIO HAXONCOEHUS.
@PyHOAMEHMANLHOU CUCTEeMbL PEUUEHUIL.

Teopernyeckue BONPOCHI
1. Cucrembl JdMHEHHBIX ypaBHEeHUN. OCHOBHBIE 3JIEMEHTapHbIE MpeoOpa3zoBaHUs JUHEHHOU
CUCTEMBI.
2. Teopema Kponekepa-Kamnennu.
3. JIuneliHas HE3aBUCUMOCTh CTPOK.
4. @yHaaMeHTalIbHAsl CUCTEMA PEIICHUN.

3a/1auu ¥ yIpa)KHEeHUs JUIsl ayIUTOPHOU PabOThI
A.M.3yes. Jluneiinas anre6pa. 3agauyHuK-pakTHKYM., Cmonenck, Cmonl'V, 2007.
3amaun 5.1 a)-e). Hailtm QyHmamMeHTaIbHYIO CHCTEMY PEIICHHH OIHOPOJHOW CHCTEMBI.
CocTaBuTh 00I11I€E pelIeHNe TaHHOW CUCTEMBI.
3a/laHus JJi9 CaMOCTOSTeIbHON paboThI

A.M.3yeB. Jluneitnas anreOpa. 3anauyHuK-IpakTUKyM., CMonenck, Cmonl'VY, 2007.
3amaun 5.1 x)-k). Haiitu ¢yHIaMEHTaNbHYIO CHUCTEMY pEIICHUH OIHOPOJHOM CHUCTEMBI.
CocraButhb 00I11I€€ pelIeHNUEe JAHHOW CUCTEMBI.



3austue 16. Ilosmopenue mamepuana. Konmponvuas paboma

3aaun ¥ yOpaKHCHUS I ayAUTOPHOH Da6OTI>I

1. Breruucioure OIIPEACIINTEIb, PA3JIOKKB €T0 I10 SJIEMCHTAM HCpBOfI

CTPOKH

1 0 -1 -1
0 -1 -1 1

a b ¢ d|
-1 -1 1 0

2. HaiiguTe panr MaTpHIIbI
0 4 10 1
8 18 7
10 18 40 17
1 7 17 3

3. HaiimuTe BCce MaTpHIIBI BTOPOTO MOPSIKA, KBAAPATHI KOTOPHIX PABHBI
€AMHUYHOM MaTpHIIE.
4. Pemnrte MaTpU4HOE ypaBHEHUE:!

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

5. Pemute nuHEHYI0 CUCTEMY CO CIIEIYIOIIEH PACIIUPEHHON MaTPUIICH:

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

3ausaTus 1-2. Onpeodenenue u ceolicmea 1uHetiHO20 NPOCMPAHCIEA.

Teopernyeckrie BOMPOCHI
1. Onpenenenne JUHEMHOTO MPOCTPAHCTBA.
2. CBolCTBa IMHEHHOTO IPOCTPAHCTBA.

3aj1auu ¥ ynpakHEeHUs JUIsl ayTUTOPHON paboThl
1. Jloka3aTh, YTO MHOKECTBO BCEX MaTpHULl pazmepa N XM ¢ 3aJaHHBIMUA €CTECTBEHHBIM
o0pa3oM onepanusMi CyMMbI MaTpUIl 1 YMHOXKEHHS MaTPUIIbI HA YUCIIO 00pa3yeT JIMHEHHOe
IIPOCTPAHCTBO.
2. SIBngercs Ny JUHEHHBIM IIPOCTPAHCTBOM MHOXKECTBO KBAIPATHBIX MATPHUIL ITOPsIIKA N, €CIIU

oTepaliy 3a1aHbl caeayomum oopazom: A@B=A-B, LO A=AA?



3. SIBnsieTcs M TUHEHHBIM IIPOCTPAHCTBOM MHOXXECTBO AHAr OHAJIBHBIX MAaTpHII ITOpsaKa N ¢

HYJIEBBIM OIPEICIUTENIEM, €CITU ONePAINH 33/IaHbI CeayromuM oopazom: A@B=A-B, A O A=AA?
4. SIBnsieTcs A TMHEWHBIM MPOCTPAHCTBOM MHOXECTBO BCEX BEIIECTBEHHBIX (DYHKITHIA,
NPUHUMAIOIIUX IOJIOKUTEIBHbIE 3HAUCHHMS Ha (-00;+00), €CJIM OIepaLiH 3aJaHbI CIIEAYIOIIUM

oopaszom: f(x)®g(x)=f(x)-g(x), A O f(x)= f*(x)?
5. SIBJIsIeTCS JIM JIMHEHHBIM POCTPAHCTBOM MHOYKECTBO BCEX HEUETHBIX (DYHKIIHH, 3a1aHHBIX

Ha [-1;1], eciiu omepaiuu 3aanbl crieayoommM oopazom : f(x)@g(x)=f(x)+g(x), A O f(x)= Af(x)?

3anadus Ui CAMOCTOSTEILHOM pa0OThI

1. SBysieTcst i THHEWHBIM [TPOCTPAHCTBOM MHOYKECTBO BCEX LENBIX YUCEI, €CITH ONEPALIMH
3aJ1aHbl CIeayoImuM oopazom: adb=a+b, L ©a=[ra]?
2. SIBistercs My TUHEHHBIM IMPOCTPAHCTBOM MHOXKCECTBO BCEX IMOJIOKHUTCIBbHBIX YHUCECII, CCIN

OIepaLyH 331aHbl ClIeAyomuM obpasoM: a®b=a-b, L © a=a*?

3ausaus 3-4. Jluneiinas 3a6ucumocms U HE3ABUCUMOCTNb CUCTEMbL JJIEMEHMO8 TUHEIHO20
npoOCMpaHcmed.

TeopeTnyeckue BOpoCkl
1. Onpenenenune JMHEWHON 3aBUCUMOCTH M HE3aBUCUMOCTH CHUCTEMBbI 3JIEMEHTOB JINHEHUHOTO
MPOCTPAHCTBA.
2. Kputepuii TMHEITHOIN 3aBUCHMOCTH.

3aj1auu ¥ ynpakHEeHUs JUIsl ayTUTOPHON paboThl

1. MccnenoBarh Ha JIMHEWHYIO 3aBUCUMOCTb CHCTEMY JJIEMEHTOB W3 JIMHEHMHOTO NPOCTPAHCTBA
marpuil 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 Ha JIMHEHHYIO 3aBUCHMOCTb CHCTEMY 3JIEMEHTOB U3 JIMHEHHOIO MPOCTPAaHCTBA
MaTpHIl pazmepa 2 x 2:

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

3. HccnenoBarh Ha JIMHEWHYIO 3aBUCUMOCTh CHCTEMY 3JIEMEHTOB M3 JIMHEMHOIO MPOCTPAaHCTBA
dyukuuit, onpenenennsix Ha (0;+00): f(x)=In X, g(x)=sin x, h(x)=¢e*.

3ajaHus JJId caMOCTOSITSIbHON Da6OTBI




1. UccnenoBarh Ha JIMHEWHYIO 3aBUCUMOCTb CHCTEMY DJIEMEHTOB U3 JIMHEWHOI'O MPOCTPAHCTBA

(GyHKIUH, Onpe/IeIeHHBIX Ha (— z;z ): f(X)=tg? X, g(X)= i , h(x)=3.
22 cos® x
2. HUccrenoBaTh Ha JTUHEHHYIO 3aBUCHMOCTH CHCTEMY 3JIEMEHTOB M3 JIMHECHHOIO IMPOCTPAHCTBA,
3agangHoro B 3agade Ne 2 3agsgtusa Nel: a=2,b=7.

3ausaTus 5-6. bazuc nunelinoco npocmpancmaa.

Teoperuueckne BOIPOCHI
1. Onpenenenue Ga3uca JIMHEHHOTO IPOCTPAHCTBA.
2. Yetslpe yTBepxKACHUS O Oa3uce.

3a/1auyy U ynpakHeHUs! JUIsl ayAUTOPHON pabOThI
1. Obpasyer a1 Gasuc cucTEMA 3JIEMEHTOB U3 JTMHENHOIO MPOCTPAHCTBA MATPHUI pasmepa 1x 3:

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

2. O6pa3syer Jin 6a3uC CUCTEMA SJICMEHTOB M3 JIMHEHHOTO MPOCTPAHCTBA MATPHUIL pazmepa 2 X 2

(1 Oj (0 1j (O 1] (O O]
a) A= ,B= ,C= D= ?
0 1 11 1 0 11

3. Haiitu xakoi-HMOyb 0a3uc U ONpPENeNuTh Pa3MEPHOCTh JMHEHHOIO MPOCTPAHCTBA PEIlIeHUH
CUCTEMBI:

7X1+2X2—X3—2X4+2X5=O X1+2X2+X3+4X4+X5:O
a) X1—3X2+X3—X4—X5:O;6) 2X1—X2+3X3+X4—5X5:0.
2Xq +5Xy +2X3+ X4 +X5=0 X1 +3Xy —X3 —6x4 —x5=0

3aaHus JUIS CaMOCTOATEIEHON pabOThI
1. O6pasyer i 6a3uc cucTeMa DIIEMEHTOB U3 JIMHEHHOTO MPOCTPAHCTBA MaTpHIl pasmepa 1x 3

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

2. O6pasyer 1 6a3uc CHCTEMa IIEMEHTOB U3 JIMHEHHOTO MPOCTPAHCTBA MATPHI pa3mepa 2 X 2

SRR

3. Haiitu kakoil-HuOyb 6a3uUC U ONpeAeTUuTh pa3MEPHOCTh JIMHEWHOTO MPOCTPAHCTBA PEIICHUN
CUCTEMBI:

2

{2X1+X2—X3—X4:0 { 2Xq +3Xp +4x3 — x4 — X5 —2Xg =0
a

3X1+X2+X3—X4:0 4X1+6X2+8X3—2X4—2X5—4X6:0.

3austusn 7-8. [Ipeoopaszosanue koopounam npu uzmeneruu dbazuca. OnpeoeneHue TUHEH020
onepamopa.



Teoperrueckre BOOPOCH
1. Onpenenenue MaTpullbl MEPexoa.
2. Teopema 0 HEBBIPOKACHHOCTH MATPHIIBI IEPEXO/IA.
3. Teopema 00 n3MeHEHNH KOOPAWHAT JIEMEHTA IIPU NIEpexoie K HOBOMY 0a3ucy.
4. OmnpeneneHue JIMHEHHOTO orepaTopa.

3aaun ¥ yIOpaXHEHUs! UL ayAUTOPHON paOOTEI
1. Haiitu koopauHatel sneMenTa X B O0asuce B'={e;;e5;€3}, eciu 3anansl ero koopauHaTh B

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

a)x=(1;2;4)
e] = e + ey +3e3
=Se-e,
2
e3 =—e;+e,+e3
6) x =(-3;2;4)
e|=e +e)—e3
e':le —e ;
2 2 1 2 '
e3=—e +ey+e3

2. ITycTh 37€MEHT X UMEET KOOPAMHATHI (X1; X2; X3). SIBJISAIOTCS JIM JIMHEHHBIME MPEOOpa30OBaHHUs
A, Bu C, KOTOPBIE 33JaI0TCS CIEAYIONIUM 00pa3oMm:
a) A x = (x1; X1+2Xx2+3x3; 4X11+5x216X3),
B X = (X1; X11t2x2+3; 4x1+5x2+6),
Cx = (x1; X1+2x2+3x3; 4 Xf +5X2+6x3);
0) A x = (3x1-2x2-1; 0 ; x11t2x2+3xX3),
Bx=(3 X]2_ -2x2-x3; 0 ; 0),
Cx = (3x1-2x2-x3; 0 ; X11t2x2+3X3);
3agaHus JUIS CAMOCTOSATENLHOM PabOThI
1. Haiiti koopuHatel sneMenTa x B O0asuce B’ ={e;;e5;e3}, ecim 3amansr ero koopauHaTH! B
6asuce B ={e;;e5;e3}.

x = (5; -5; -4)
, 4
ep=e te +g€3

es =—4e; — ey

N~

ez =—e  +ep+e3

2. IlycTh 3M€MEHT X UMeeT KOOPAMHATHI (X1; X2; X3). SBISIOTCS JIM JIMHEHHBIMU NPeoOpa3oBaHUs
A, Bu (, KOTOPBIE 33JIAI0TCS CICTYIOMUM 00pa3oMm:
2
AX=(X]; X1- X3; X2+X3),
Bx = (1; X1- X3; X2+X3),
C X = (X1; X1-X3; X21X3)?



ZansaTus 9-10. Coo6cmeennvie 3nauenuss u cobcmeenHvle eKMopbl TUHEHO20 ONepamopa.

Teoperrueckre BOOPOCH
1. Onpenenenrie COOCTBEHHBIX 3HAYCHUI U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OIepaTopa.
2. Kputepuii cOOCTBEHHOTO 3HAYCHUS.

3a/1ayy U ynpakHeHUs! JUIsl ayAUTOPHON pabOThI
1. Halitu coOCTBeHHBIE BEKTOpPhI M COOCTBEHHBIC 3HAUYEHUS JIMHEWHOTO omeparopa A,
3aJIaHHOT'0 CBOEH Marpulei A:

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

2. HaiiTu coOCTBEHHBIC BEKTOPBI M COOCTBEHHBIC 3HAUCHUS JIMHEWHOrO oreparopa A4,
JICHCTBYIOIIETO B JINHEHHOM IPOCTPAHCTBE T€OMETPUICCKIX BEKTOPOB Ha TIOCKOCTH OXY:

a) A - npoekius BekTopa Ha oc Ox;

0) A4 — oroOpakeHne BeKTopa oTHOCUTENIbHO ocu QY

B) 4 — 0TOOpakeHUE BEKTOPAa OTHOCHUTEIIFHO Havyajia KOOPHHAT.

3a1aHus A1 CaMOCTOSITENIbHON paboThI
1. Haiftu coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHUsS JMHEHHOTO orneparopa A,
3aIaHHOTO CBOEW MaTpuLen A:

> 2 _4

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

3 3 3

2. Haiitu coOcTBeHHBIE BEKTOPHI W COOCTBEHHBIC 3HAYEHUs JHMHEWHOro omeparopa A,
JEHCTBYIOILIETO B IMHEHHOM MIPOCTPAHCTBE FEOMETPUUECKUX BEKTOPOB Ha MIOCKOCTH OXY:

A=B-C, Tae C — npoeknus BekTopa Ha och Oy, B - yMHOKEHHE BEKTOpa Ha 2.
3ausaTus 11-12. [loemopenue mamepuana. Koumponvnas paboma

3aaun ¥ VIIpaXKHEHUS U AVAUTOPHON paOOTHI

1. Bektop x uMeeT KOOpJAMHATHI (X1;X2;X3) B HeKoTopoMm Oasuce. Oneparop 4 AelcTByeT Ha X
creylomuM oopasom: Ax=(x1;Xst X;X; — X ) . SIBJseTcs JIM 3TOT ONEPATOp JIMHEHHBIM?

2. Haiinure m1s oneparopa u3 3anaun 1 (A*+A%)x 1o onpenenenmnto neiicTBHif ¢ onepaTopamu.

3. CocraBbTe MaTpuIly oneparopa u3 3aaau 1.

3ansaTus 13-14. Onpeodenenue u ceéoticmea Eexiudosa npocmpancmaa.

TeopeTHyecKkre BOOPOCHI

1. CkanspHoe nmpou3BeIeHHe B IEHCTBUTEITLHOM EBKIIMIOBOM IPOCTPaHCTBE.
2. HepasenctBo Komm-byHsikoBckoro.



3. Hopma B EBKJIMJIOBOM NPOCTPAHCTBE.
4. Yroa Mexay 3JIeMEeHTaMHU.
5. CkanspHoe poU3BeICHHE B OPTOHOPMHUPOBAHHOM Oa3uce.

3a,uaq1/1 1 YIIPAXKHCHUA I aV,Z[HTODHOfI Da6OTBI

BBISICHI/ITC, SABJIAIOTCA JIM CICAYIOIMEC MHOKCCTBA EBKJII/II[OBLIMI/I IMpOCTPAHCTBAMMU. Ecimu Ja,
HaﬁﬂHTe HOPMY YKa3aHHOI'O 3JICMEHTA a U YIroJI MEXAY YKa3aHHBIMH 3JICMCHTaMU 6 U C.

1. PaccMoTpuM nuHEITHOE TPOCTPAHCTBO MaTpull pazmMepa N XM ¢ 3aJJaHHBIMU €CTECTBEHHBIM
o0pa3oM ornepanusiMi CyMMbI MAaTPUI] U YMHOXKEHHS MaTpULbl Ha yncio. CKalgpHOe MPOU3BEACHHUE —
ONpEICIUTENb MPOU3BEACHUS IBYX MATPHUIl. a — €IMHUYHAS MAaTPULIA, 6=4d, C—MaTPHULIA U3 CIUHHUII.

2. MHOXeCcTBO KBaJpaTHBIX MaTpull IOopsakKa N, OICpauyy 3aJaHbl CICAYIOIIAM 06p330MI

A®B=A-B, L©A=\A. CxanspHoe Npou3BeICHHE — ONPEICIUTENb MPOU3BEIACHHS IBYX MATpHIl. a —
eIMHUYHAs MaTpUIA, 6=a, c—MaTpHIla U3 eIUHUII.

3. MHOXeCTBO JUArOHAJIbHBIX MaTpHIl IOpsAAKa N ¢ HYJICBBIM OHOPCACIMTEICM, OIICpalluHU

3aaHbl cienyomuM obpazoMm: A@B=A-B, L O A=AA. CkanspHoe NpOU3BEACHHE — OINpPEACTUTEINb
MIPOU3BEICHUS ABYX MATPUIl. @ — €IUHUYHAS MaTPULIa, 6=a, C—MaTpULa U3 EAUHUILL.

4. MHOKECTBO BCEX BEIIECCTBEHHBIX (DYHKIMH, NPUHUMAIOIINX TTOJIOKHUTEIbHBIE 3HAUCHHS Ha
(-00;+00), omepaumu 3amanbl cuaemyrommm obpasom: f(x)®g(x)=f(x)-g(x), A O f(x)= f(x). Ckangpuoe

NpPOU3BE/ICHNE — OpeIeNi€HHbIN HHTerpan o otpe3ky [0,1] oT mpousBeneHus aByx GyHKIMA. a=EXp
X, 6=Sin X +2, ¢c= Cos x +3.

3agaHus 1 CaMOCTOSITSIbHON Da6OTBI

BBISICHI/ITC, SABJIIFOTCA JIM CIICAYIOIIME MHOKCCTBA EBKJ’II/II[OBI)IMI/I IMPpOCTPAHCTBAMMU. Ecan Ja,
HaﬁHHTG HOPMY YKAa3aHHOI'O 3JICMCHTA @ U YT'OJI MCXKAY YKa3aHHBIMU 3JICMCHTAMHU 6 U C.

1. MHOXeCTBO BceX MENbIX YHCEN, OIepalldd 3aJaHbl CIEAyIoImMM obOpasoMm: ad®b=a+b,
A ©a=[Aa]. CkansipHOE MIPOU3BEACHHE @ U 6 PA6HO a8. a=2, =3, c=4.

2. MHOeCTBO BCEX TOJIOKUTEIbHBIX YUCEI, OTIEpAIMH 3a1aHbl ClIeIyonM obpazoM: adb=a-
b, A ©a=a*. CkangapHoe NpOU3BENEHNE d U 6 pasHo as. a=2, 6=3, c=4.

3ausTue 15. Ilpoyecc opmozonanuszayuu.

TeopeTnueckne BOOPOCHI

1. AnropuTwm mnporiecca OpTOrOHaTU3AINH.
2. OcHOBHBIE (POPMYIIBI ITPOIIECCa OPTOTOHATU3AIUH.

3amaun U VIIpaKHEHUS UIS AVIUTOPHON PabOTHI

C momoImpi0 Mpolecca OPTOTOHAIM3AIMU TOJYYUTe OPTOHOPMHUPOBAHHBIA 0Oa3uc W3
cnenyromumx 3nementos: (1,2,0,3), (2,0,-1,1), (1,1,1,1),(-1,0,1,0).

3aI[aHI/ISI JUISL CAMOCTOSATEIILHOM DaGOTLI




C 1OMOIIIBI0 TPOIIecca OPTOTOHAIM3AIMK TOJIYYHUTE OPTOHOPMHUPOBAHHBIA 0a3HC M3 CIIEAYIONIHX
anementos: (2,0,3), (0,-1,1), (1,1,1).

3ausrue 16. Cxanaproe npouszsedenue 6 komniekchom Eexnuoosom npocmpancmae.

TeopeTnyecKre BOIPOCHI

1. CkansipHoe npousBezeHHE B KOMIUIEKCHOM EBKIIN0BOM IPOCTPAaHCTBE U €T0 CBOMCTBA.
2. Hepaencto Komu-byHsikoBCKOro B KoMIIeKCHOM EBKIMI0BOM MPOCTPaHCTBE.

3a1aun ¥ yOpakKHCHUS I ayAUTOPHOH Da6OTI>I

BrrsicHuTe, SBISIIOTCS M CIELyIOIIAE MHOXecTBa EBKIMAOBBIMM IpocTpaHcTBaMu. Ecnu na,
HalJIuTe HOPMY yYKa3aHHBIX 3JIEMEHTOB 4, 6 U C.

1. PaccMoTpuM HMHEWHOE MPOCTPAHCTBO KOMIUIEKCHBIX MATpHI] pazMepa N XM ¢ 3aaHHBIMU
€CTECTBEHHBIM 00pa30M ONepalusMi CyMMbl MaTpUIl U YMHOKEHUsI MaTpUlbl Ha yucio. CkaiasipHoe
IIPOU3BEIECHUE — OIPEACIUTENb IIPOU3BEACHUA [BYX MaTpHULl. @ — C€IMHWYHAA MATpULA, 6=d, C—
MaTpuLa U3 €IUHHII.

2. MHOXecTBO KBaJApaTHBIX KOMIIJICKCHBIX MATpHI] IIOpsAAKa N, omepanuu 3aJaHbl CICIYHOIIUM

obpazom: A@B=A-B, LOA=AA. CkanspHoe MPOU3BEACHUE — OMPEIACIUTEIb MPOU3BEACHUS BYX
MaTpHll. @ — €IMHUYHAS] MATPHIIA, 6=, C—MaTpULIa U3 SAUHHUII.

3. MHoOXecTBO JUAaroHaJIbHBIX KOMINUICKCHBIX MaTpHIl IIOpsAAKa N C HYJICBBIM OIIPCACIIUTEIICM,

omepaiy 3aJaHbl cledyromuM obpazom: A®B=A-B, ALOA=AA. CkansgpHoe Npou3BEICHHE —
ONpeeIUTENb MPOU3BEACHUS IBYX MaTPHUIl. d — €IMHUYHAsA MAaTPULIA, 6=4d, C—MaTPULIA U3 €IUHHII.

3agaHus 1 CaMOCTOSITSIbHON Da6OTBI

BI)ISICHI/ITG, SABJIAIOTCA JIM CICAYIOIIME MHOKCCTBA EBKJ’II/II[OBI)IMI/I IpOCTPaHCTBAMMU. Ecimu Ja,
Haﬁ,[[HTe HOPMY YKa3aHHBIX 3JIEMCHTOB 4, 6 U C.

1. MHOXECTBO BCEX KOMIUIEKCHBIX YHCEI C IEIBIMH JCHCTBUTEIbHBIMU 1 MHUMBIMU YaCTSIMH,
omepaiMy  3aJaHbl  CIeAyroImuM obpasoM: a®b=a+b, A O (a+ib)=[Aa]+i[Ab]. CkasnsipHoe
NPOM3BEJCHUE d U 8 pasHO as. a=2+i, 6=3-i, c=8.

2. MHOXECTBO BCEX KOMIUICKCHBIX YHCEI C MOJIOKHTEIbHBIMU ICHCTBUTEILHBIMU 1 MHUMBIMU
YacTAMH, ONEpalMM 3aJaHbl claeaylomuM obpasom: a®b=a- b, LO(a+ib)=a’+ib. Cxkanaproe
NPOM3BEJICHUE d U 8 pasHo as. a=2+i, 6=3-i, ¢=8.

JlaGopaTopHbie padoThI
He npegycmotpensl.

CamocrosiTesbHast padora
Texymas camocrosiTenbHas paboTa CTy[JeHTa HalpaBieHa Ha YyIIyOJeHHE U 3aKpeIuieHHe
3HaHUHM CTYIGHTOB M pa3BUTHE MX MpaKTHUECKUX yMeHHi. OHa 3akmiodaercss B pabore C
JEKIMOHHBIMU MaTepuajaMu, IIOMCKE U 0030pe JMTepaTypbl M 3JEKTPOHHBIX HMCTOYHHMKOB,
uH(pOpMAaIINU 10 33/IaHHBIM TEMaM Kypca, OTepeKaloniell caMOCTOATENbHOM paboTe, B U3yYCHUU TEM,
BBIHECEHHBIX Ha CAMOCTOSITENbHYIO IPOPa0OTKY, MOATOTOBKE K JIAOOPATOPHBIM 3aHATHUSM.



CamocrosTenbHas BHeayIUTOpHas paboTa CTYJEHTOB COCTOMT B IMPOPAaOOTKE JIEKIIMOHHOTO
MaTepuasa, COCTaBICHUH KOHCIIEKTA JIEKIUI 110 TEMaM, BEHIHECEHHBIM Ha CaMOCTOSITEJIbHOE U3yUEHUE;
BBIITOJIHCHUM JIOMAIIHUX 3aJaHUN.

3agaHus Ui CaMOCTOSITENIbHON PabOTHI

1. BeruuciauTs onpenennTelb:

3 5 3 1 -4 7 3 4 0
ay|ll 3 -1. 6)2 1 1. B)[2 -1 1.
2 -1 0 4 5 0 -3 5 2
2. HaiiTu npou3BeaeHNe MaTpULL:
a) 6) B)
5 2 4 5 4 4 7 -2 1)\(1 2 -3 2 -1 4)3\(1 -2 8
11 -3||-3 -5 -4|. |83 2 -3||3 -7 -2¢|. |5 6 -3(|3 -5 -2|

13 0)l1 3 4 1 3 0

©

2 1 2 1 1)9 -2 6

3. Jana matpuna A. Haiitu matpuiy AT , 00paTHyto naHHoi. Crenars MPOBEPKY, BHIYUCIUB
npoussenenue A- A7

4 0 5 3 21 1 -2 3
a) A=|0 1 -6\ 0) A={2 3 1| B) A=|2 3 -4|
3 0 4 2 1 3 3 -2 -5

4. CucteMy JTUHEHHBIX YpaBHEHUI pemnTh MeTo1oM ["aycca (MeTogoM mociea0BaTeIbHOTO
HCKJIFOYEHHS HEM3BECTHBIX ). CenaTh mpoBepKy.

X, +2X, +3X; =6, X, —2X, +3X; =6, 4x, —3X, +2X; =9,
a) 12X, +3X, —X; =4, 0) 2%, +3X, —4x, = 20, B) 12X, +5X, —3X; =4,
3X; + X, —4x, =0. 3X, — X, —5X; =6. S5X, +6X, —2X; =18.

5. Haiitu ¢pyHAaMeHTaIbHYIO CUCTEMY PELeHHH 0THOPOTHON CHUCTEMBl YPaBHEHUH:
a) 6) B)
{2x1—x2 + X%, +X, =0, {2xl+3x2 +2X; — X, =0, {2x1—5x2 — X3 +5%, =0,

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

6. Jlans! yeTbIpe BekTopa a (a1, az, as), b (b1, bz, b3), C(c1,C2,C3) m d (d1, d2, d3) B HEKOTOpOM

6asuce. [Tokasarh, 4TO BEKTOpHI 4 , b,C 00pa3yroT 0asnc, M HAWTH KOOPJAMHATHI BEKTOpa d BoToMm
Oasuce.

a) 4(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).
g) d(4,7,8), b (9,1,3), € (2-4,1), d (1,-13,-13).



7. Haiitu coOCTBEHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO IIpeoOpa3oBaHus, 3alaHHOTO B
HEKOTOpOM Oa3uce MaTpUILEH.

1 -2 3 -4 4 -3
a) . 0) . B) :
2 3 -2 -5 2 5
6. Kputepuu oueHuBaHus pe3yabTaTOB OCBOECHHS AUCIHUIIMHBI (MOIYJIA)
6.1. OueHoYHbIE CPEACTBA U KPUTEPUM OLIeHMBAHUA [IJIA TeKyIlIell aTTecTallun
1 cemecTp

OO0pa3en KOHTPOJIBbHOM PadOTHI

1. Beruncnuth OIpCACIINTCIIb, PA3JIOKUB €T0 I10 2JICMCHTaAM nepBoﬁ CTPOKH

I 0 -1 -1
0 -1 -1 1
a b ¢ d|
-1 -1 1 0
2. HaiiTu panr Matpuiist

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

3. HaiiTu Bce MaTpHIlbl BTOPOTO MOPsiAKA, KBAAPAT KOTOPHIX PaBHbI €AMHUYHON MaTpHIIE.

4. Petiuth MaTpu4HOE ypaBHEHUE:
1 1 -1 1 -1 3
X2 1 0 |=|4 3 2|
1 -1 1 1 -2 5

5. Pemnre TMHENHYIO CUCTEMY CO CIEAYIOLIEH PaCIIMPEHHON MaTPULEH:

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

Kpurtepun oneHuBaHNs KOHTPOJILHOMH padoThI
1. Hopwms! onilenuBanus paboThl
Nen/m | CrpykTypHas 4acTh KOHTPOJIBHON pabOThI KonnuectBo 6amios (*)
1 [TpaBUIIBHO pelIeHo KaXKa0€e 3a/1aHue 1 Gann
(*) Bo3moskHa rpanarus B 0,25 6asa.
2. llIxama orieHWBaHMS paOOTHI:
/o OreHka KomnmnuectBo 0amios
1 | Ornuuno 4,75-5
2 | Xopormio 3,75-4,5




3 | YI0BIE€TBOPUTENHHO 3-3,5
4 | HeynoBineTBOpUTEIBHO MeHee 3
2 cemecTp

Oo0pa3zen KOHTPOJILHOM PadoOTHI
1. Bekrtop x uMeeT KOOpAMHATHI (X1;X2;X3) B HEKOTOpOoM Oaszuce. Oneparop 4 1eUCTBYET Ha X
crenyrommmM oopazoM: Ax=(x1;xst X;;X; — X, ) . SIBisieTcst JIM ATOT OIEPATOP JIMHEHHBIM?
Haiimure s onepatopa u3 3amaun 1 (A%+A®)x mo onpenenennio aeiicTBuii ¢ onepaTopamu.
3. CocraBbTe MaTpHily oreparopa u3 3aaauu 1.

N

Kpurepun oueHuBaHMsI KOHTPOJbHOH PadoThI
1. Hopwmsl ouileHMBaHHS pabOTHI

Nen/m | CrpyKTypHas 4aCcTh KOHTPOJIHOW PabOTHI KosmuectBo 6ayuios (*)
1 [IpaBUIbHO pealM30BaH KXl METOX 1 Gann
pemeHus
2 AHanu3 pe3ynbTaToB 2 Oanna

(*) Bo3moskna rpanarus B 0,25 6asa.
2. Ilkama oreHUBaHUS pabOTHI:

/1 O1enka KomuuectBo 6annon
1 | Otanuno 4.75-5
2 | Xoporio 3,75-4,5
3 | YnosnerBoputenbHO 3-3,5
4 | HeynoBIeTBOPUTEIIBHO MeHee 3

6.2. OneHo4YHbIe CPeACTBA M KPUTEPHUH OLICHUBAHMS JJIsI IPOMEKYTOYHOM aTTecTalnu

1 cemecTp
Bonipochl 1J15 NOATOTOBKH K IK3aMeHY

1. Matpuupl. Onepauuu Hag HUMUA. CBOMCTBA ONepanuii.
2. IlepectanoBKu. YTBepKAeHUE 00 U3MEHEHHH YETHOCTU MIEPECTAHOBKH MTPH TPAHCIO3UIINH.
3. [loncTraHoBKHU. YTBEpkKAECHNUE O HE3aBUCUMOCTH YETHOCTHU MOJICTAHOBKH OT €€ (hOpMBI 3aIUCH.
4. Onpenenutens MaTpuLibl. POpMyJIbl JUIsl ONIPEAEIUTENEN KBaJPATHBIX MaTPHUL IEPBOTO, BTOPOTO U
TPETHETO MOPSAIKOB.
5. CBolicTBa ONpeAETUTEIS.
6. Teopema 0 pa3yIOKEHUH ONMPEIEITUTEIIS MO CTPOKE.
7. Teopema cy1iecTBOBaHUSI OOpAaTHON MaTPULIBL.
8. YTBepkaeHHS 0 €MMHCTBEHHOCTH MaTPHIIhI, 00JIaJato1eld CBOMCTBOM €TUHUYIHOMN U O
€IMHCTBEHHOCTH OOPaTHON MaTpPHIIbI.
9. MeTo/pl penieHus TMHEWHBIX CUCTEM C HEHYJIEBBIM IJIaBHBIM OIPEIETUTENIEM.
10. Teopema o0 cylecTBOBaHUN HEHYJIEBOTO PEIIEHUS OJHOPOAHOM JINHEHHOU CUCTEMBI.
11. Kpurepuii 1uHeiHOM 3aBUCUMOCTH 3JIEMEHTOB U3 apu(pMETHIECKOTO
N-MEPHOT0 BEKTOPHOT'O IPOCTPAHCTBA.
12. Tpu yTBEpkKACHUS O TUHENHON 3aBUCUMOCTH.
13. Teopema o paHre MaTpHILIbI.
14. Teopema Kponekepa— Kanemnu.
15. Kputepuii cyiiecTBOBaHUsI HEHYJIEBOTO PELICHHs] OAHOPOJHON JTMHEWHON CUCTEMBI.

Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa

1.Matpuupl. Onepaunu Hag HUMHA. CBOWCTBA ONIEpaIUid.



1.

2. Kpurepuii cyliecTBOBaHHsI HEHYJIEBOTO PELLIEHUS OJTHOPOAHOM JINHENHOM CUCTEMBI.
3. Pemute MaTpuuHOE ypaBHEHHE:

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

Kputepuu onieHuBaHus 0TBeTa HA IK3aMeHe
Hopwmbl oniennBanus orsera

Nori/mm CtpyKTypHas 4acTh Ousiera KonnyecTBo 6amios
1 | Teopernueckuii BOIpoc 2 Gayta
2 MaremaTtrueckast MOJICIb 1 Gamn
3 Peanuzanus pemenus 3agadu 2 Oaia

(*) Bo3moskna rpanarnus B 0,25 6asa.

2.

BOoo~NoGR~WLNE

11.
12.
13.
14.

15.
16.

17.

18.

19.
20.

0.

[[Ikana oreHuBaHus PabOTHI:

/1 OrneHka KomuuectBo 6annos
1 | Otanuno 4.75-5
2 | Xoporio 3,75-4,5
3 | YnosnerBoputenbHO 3-3,5
4 | HeynoBIeTBOPUTEIIBHO MeHee 3
2 cemecTp

BOl'lpOCbI MJISl IOATOTOBKHM K 9K3aMEHY

Ormpezenenre U CBOMCTBA TUHEHHOTO TPOCTPAHCTBRA.

Yetslpe yTBep:KIeHHs 0 0a3uce TUHEHHOTo MPOCTPAHCTBA.

TeopeMa 0 HEBBIPOKACHHOCTH MATPHULIBI IIEPEXOAA.

Teopema o npeoOGpa3oBaHUM KOOPAMHAT JIEMEHTA IIPH MEPEeX0/ie K HOBOMY Oa3ucy.
Kpurepuit TMHEHOT0 MOAIPOCTPAHCTBA.

JIuneitHast 0060JI04Ka HJIEMEHTOB KaK MOMPOCTPAHCTBO.

[Iepeceyenune noaNpOCTPaHCTB KaK IMOAIPOCTPAHCTBO.

CymMa noAnpoCcTpaHCTB Kak MOANPOCTPAHCTBO.

Kpurepnii Toro, 4ro JIMHEMHOE TPOCTPAHCTBO SABIIAETCS MPSAMON CYMMOM MOAIIPOCTPAHCTB.
Teopema 0 HaXOXKAEHUU KOOPJMHAT 00pa3a 3JIeMeHTa MpH JIeHCTBUM Ha HETrO JIMHEHHOTO
oreparopa.

Teopema o nmpeoOpa3oBaHUM MaTPUIIB! JIMHEHHOTO oniepaTopa Mpu nepexosie K HoBoMy 6asucy.
JIelCTBYS ¢ TMHEHHBIMU ONIEPAaTOPAMHM KaK JIMHEWHBIE OIEepaTOPHI.

Martpulibl JINHEHHBIX ONEPATOPOB, SBISAIOIIUXCSA PE3YJIBTATOM AEHCTBUN C TUHEHHBIMU
ornepaTopamH.

O06pa3 nuHeHOro onepaTopa Kak MoANpPOCTPAHCTBO. SIpo IMHEHHOro onepaTopa Kak
MTOATIPOCTPAHCTBO.

Kpurtepuii coOCTBEHHOT0 3HaYeHUS JIMHEHHOTO oIepaTopa.

MHO03k€ecTBO BCceX COOCTBEHHBIX BEKTOPOB, OTBEYAIOIINX OJIHOMY COOCTBEHHOMY 3HAYEHHIO KaK
MOANPOCTPAHCTBO.

Teopema o MHENHHOM HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB, OTBEYAIOLIUX PA3IUYHBIM
COOCTBEHHBIM 3HAYECHUSIM.

CxkanspHoe Npou3BeCHNUE B AEHCTBUTEILHOM EBKINI0BOM MPOCTPAHCTBE. HepasenctBo
Komm-bynskoBckoro.

HopMma B EBKIIMI0BOM IIPOCTPAHCTBE. YTOJI MEXKAY SIIEMEHTaAMU.

VYTBep:kIeHHE O TOM, YTO OPTOHOPMHUPOBAHHBIH 0a3uc sIBIIETCS 0a3UCOM.



21. CxanspHoe npousBeieHIe B OpPTOHOPMUPOBAHHOM Oa3uce.

22. Ilpouecc opToroHaan3auu.

23. OproroHaJibHOE JI0IIOJIHEHHE MTOANPOCTPAHCTBA KaK IOAIIPOCTPAHCTBO.

24. EBKJINI0BO MPOCTPAHCTBO KaK MpsAMas CyMMa CBOETo MOIIPOCTPAHCTBA U OPTOTOHATILHOTO
JIOTIOJIHEHUS K HEMY.

25. Teopema 06 nzomopdHOCcTH EBKIMIOBBIX MPOCTPAHCTB OJTHON pa3MEPHOCTH.

26. CkansipHO€ IPOU3BEIEHNE B KOMIUIEKCHOM EBKIMI0BOM MPOCTPAHCTBE U €TI0 CBOMCTBA.
27. HepaBenctBo Komn—byHsSKOBCKOro B KOMIUIEKCHOM EBKJIMAOBOM IMIPOCTPAHCTBE.

28. JIuneitHoe MPOCTPAHCTBO ONEPATOPOB.

29. YTBepxkAeHHUE O TOM, YTO B CIy4yae B3aUMHO OJHO3HAYHOTO OIepaTopa JII000H dJ1eMeHT
MPOCTPAHCTBA SBJIAETCS 00Pa30M HEKOTOPOTO 3JIEMEHTA.

30. Kpurepuii cymectBoBanusi 00paTHOro orneparopa (B3auMHas OJJHO3HAYHOCTB ).

31. Kpurepuii Toro, 4To s1po ornepaTopa COCTOUT TOJIbKO U3 HYJIEBOIO 3J1€MEHTa (B3auMHas
OJIHO3HAYHOCTH OIEePaTopa).

32. Kpurepuii Toro, 4To gpo ornepaTopa COCTOUT TOJIbKO U3 HYJIEBOrO 3JeMeHTa (JIMHEHHOE
MIPOCTPAHCTBO SBJSIETCS 00pa30M OIepaTropa).

33. Pa3mepHOCTh MPOCTPAHCTBA KaK CyMMa pa3MepHOCTEH sifjpa u oopasa.

Oo0pa3en 3K3aMeHALIMOHHOT0 OnJieTa

1. Ompenenenrie U CBOMCTBAa TUHEIHOTO MPOCTPAHCTRA.

2. PazmMepHOCTh IpOCTpaHCTBA KaK CyMMa pa3MEpPHOCTEH siipa u oOpasa.

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

crenyronmm oopaszom: Ax=(x1;x3t X5;Xq — X5) . SIBasercs Ju 9TOT OTepaTop JUHEUHBIM?

Kpurepun oueHnBaHNs 0TBETa HA IK3aMeHe
3. Hopwmpbl onilennBanms oTBeTa

Neni/mn CrpykTypHas 4acTb Obusera KonngectBo 6ajiioB
1 Teopernueckuii Bonpoc 1 Gamn
2 Marematuueckast MOJIEIb 1 Gamn
3 Peanu3zanus pemenus 3agaun 2 Oanna

(*) Bo3moskHa rpanarnus B 0,25 6ana.
4. Illkana oreHUBaHUS paOOTHI:

n/m O1enka KomnuectBo Oamios
1 | OtaunusO 4,75-5
2 | Xoporro 3,75-4,5
3 | Y10BIETBOPUTEIHHO 3-3,5
4 | HeynoBneTBOpUTEIBbHO MeHee 3

7. IlepeyeHb OCHOBHOM M 1ONIOJHUTEJIBLHOM y4eOHOM JIUTEPATYPhI
7.1. OcHoBHAas JUTEpaTypa

1. BypmuctpoBa E. b. Jluneiinas anrebpa: y4eOHUK M TPaKTUKYM JUIsl aKaJeMHYECKOIo
OakanaBpuata / E. b. Bypmuctpoa, C. I'. JlobanoB. — M.: U3garensctBO FOpaiit, 2022. — 421 c. —
(Cepust: bBakamaBp. Axkamgemuueckuii kypc). — ISBN 978-5-9916-3588-2. — Pexum nocrymna:
www.biblio-online.ru/book/6 A5A6F52-FA19-4717-80BF-28331B7BA668.

2. Kpemep H. III. Jluneilinas anreOpa: yd4eOHMK | TPAKTUKyM JUIS aKaJeMHUYECKOTO
6axanaBpuata / H. III. Kpemep, M. H. ®puaman. — 2-e uza., ucnp. u gon. — M.: U3narensctBo FOpaiit,
2022. — 309 c. — (Cepus: bakanaBp. Axagemuueckuid kypc). — ISBN 978-5-534-02350-3. — Pexum
noctymna: www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E.

7.2. lonoTHUTEIBHASI JTUTEPATyPa
1. 3yeB A M. Jluneiinas anreOpa. 3amauHuk-npaktukyM, Cmonerck, Cmonl'V, 2007.



2. Koctpukun A.U. Beenenue B anreOpy. Jluneiinas anre6pa. MIITHMO, 2009
. Koctpukun A.W. OcuoBsl anreopsr. M., 2001.
4. Kynukos JI.SI. AnreGpa u reopust uucen. M., 2000.
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7.3. Ilepedenn pecypcoB HHGOPMALHOHHO-TEIEKOMMYHHKANHMOHHOI ceTH « AHTEepHEeT»
. DnexkrponHas oudaunoreka https://www.biblio-online.ru
. DNEKTPOHHO-O0MOIMoTeyHas cucteMa http://znanium.com
. Maremaruka. URL: http://www.intuit.ru/department/mathematics/;
. O6mepoccuiickuii Mmaremariueckuii moprar MATH-NET URL: www.mathnet.ru:
. HanimoHansHBIH OTKPBITEIN yHEBEpcUTET (INtuit.ru);
. HarmonaneHas margopma otkpsiToro oopasosanus (opened.ru).
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8. MarTepuajibHO-TEXHUYECKOE o0ecleyeHne

YueOHast ayauTOopusi Ui TPOBEACHUS 3aHATHH JIGKIMOHHOTO M CEMHUHApCKOTO THIIA,
IPYIIOBBIX U UHIMBUAYAIBHBIX KOHCYJIbTALUH, TEKYILIEr0O KOHTPOJIA U MPOMEXKYTOYHON aTTeCTalMH,
OCHAIICHHASI CIICIYIONIMM 000pYI0BaHUEM: CTaHIapTHAs ydeOHas MeOenb (28 y4eOHBIX MOCaTOUHBIX
MECT), CTOJI U CTYJ AJis mpenojasarens — no 1 mr., kadgenpa aias jJekropa — 1 mT., J0CKa HaCTEHHas
TpeXdJeMeHTHas — | IIT., HamoJbHBIM MOOWIBHBIN npoekunoHHbIM skpaH DA-LITE — 1 mr.,
MynbTUMeauanpoekrop BenQ — 1 mr., wHoyrOyk Lenovo — lmr., komonku Genius — 1 mT.,
[IEPCOHAJIbHBIE KOMIIbIOTEPHI, 00BEAMHEHHBIE B CETh C BbIX00M B MHTEpHET, — 16 1IT.

9. [IporpamMmmMHoOe obecrieueHne
1. Microsoft Open License (Windows XP, 7, Office 2003-2016) - JIunensus 66975477 ot 03.06.2016
— B COCTaBeE.
e OC Windows
2. PTC Mathcad 15.0 (JIutiensus 449732)


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

