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1. [lesiu OCBOEHUSA AW CHUNIUHBI

Henpto npucuumuuasl «JIuHelHas anredpa» SBISAIOTCS OCHOBBI TEOPUU BEKTOPHBIX
IPOCTPAHCTB, JIMHEHWHBIX IpeoOpa3oBaHUM, BEKTOPHBIX IPOCTPAHCTB CO  CKAIAPHBIM
IIPOU3BEICHUEM U JIMHEHHBIX IpeoOpa3oBaHUil B HUX, a TAK)KE OCHOB JIMHEHHOM reOMETPHH.

2. MecTO AMCUHUIIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Hucuummuna «JIuHeliHas anreOpay» OTHOCHTCS K 00s3aTeNbHOM YacTh 00pa3oBaTeIbHOM
IIpOrpamMMbl U HCIOJb3YET 3HAHUSA M YMEHUS, MOIYYEHHbIE CTYICHTAMH IPU HU3YYEHUU KypCOB
anreOpbl U TEOMETPHH, a TaKXKe 3a/IeiiCTBYeT 3HaHUS U3 Kypca «BBeneHune B TEOPUIO MHOXKECTB U
JIOTUYECKYI0 CUMBOJIMKY». OOCYXKICHHE TMPHIOKCHUN JTUHEHHOW areOpbl B (PU3HMKE 3a1eHCTBYET
UH(POPMALIMIO, TOIYUYEHHYIO CTYACHTAaMH B Kypce (HU3UKU. 3HAHUS, MOJIyYEHHBIE NMPH HU3YYECHUH
JUHEHHON anreOphl, 3aJeHCTBYIOTCS MPAKTUYECKHM BO BCEX MAaTEMAaTHYECKUX Kypcax M Kypcax
npoeCCHOHATBLHON MOJArOTOBKU. JTO MaTEeMAaTUYECKUN aHanu3, TudQepeHraIbHbe ypaBHEHUS,
anredpanyeckasl alrOPUTMHUKA, U30paHHbBIE BOMPOCHI alreOphl, AUCKPETHAs MaTeMaTHKa, TEOpHs
(GYHKIMI  KOMIUIEKCHOW IE€PEMEHHOM, TEOPETHKO-YMCIIOBbIE METOJAbl B  KpunTorpaduu,
KpunTorpaguueckue MeTOJbl 3aluThl WHGOPMAIMU, METOJAbI anreOpanuyeckoil TeoMEeTpuu B
KpUNTOrpaduu.

3. [lnaHupyeMblie pe3ybTaThl 00y4YeHHUs] MO TUCIUIIAHE, COOTHECEHHbIE C MUIAHNUPYEMBIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

IIponiecc u3ydeHus MUCLMILIMHBI HAIPaBJIeH Ha (POPMUPOBAHUE CIEAYIOLUIMX KOMIETCHUIUI
B cootBeTcTBUU ¢ ®T'OC BO, OOII BO 1 npuoOpeTrenust cieayommx 3HaH|i, yMEHHM, HaBbIKOB U
(v1n) ombITa NEATEITBHOCTH:

Dopmupyemas
KOMIeTeHIHs
(xkoa u opMyJIHPOBKA)

HNaankaTop 10CTHKEHHUSA
KOMIIeTeHIIN U
(xox M popMyJIHpPOBKA)

Ilepeyenn
IUVIAHNPYEeMBbIX Pe3yJbTATOB 00y4eHus!

YHnBepca.anLle KOMIICTCHIIUUN

YK-1

Crioco0eH OCyIIeCTBIIATh
KPUTHYECKUN aHaITN3
MPOOJIEMHBIX CHTYyaIUN
Ha OCHOBE CUCTEMHOI'O
MOJIX0/1a, BEIPa0aThIBATh
CTpaTeruto JeHCTBUI

HN-YK-1.1

OcyIiecTBIseT CUCTEMHBIIH
aHaIIM3 33]Ia4H, BBIJEISS e
0a30BbIE COCTABJIAIONINE
HN-YK-1.2

Onpenenser,
WHTEPIIPETUPYET U
pamkupyet uHdopMaImio,
TpeOyeMyIo sl peleHus
MTOCTaBIICHHOM 3aa9u

3HaTh:

OCHOBHBIE KJIacChl 00BEKTOB JTMHEHHOH aareOpbl
1 MHOTOMEPHOU JTMHEHHOUM reoMeTpuun

Ymersn:

pacrno3HaBaTh 00BEKThI JAHHOU 3aJ1auH,
BBIOMPATh COBOKYITHOCTH METOJIOB,
COOTBETCTBYIOIIHX KJIacCcy 0ObEKTOB
paccmaTpuBaeMoi 3ajauu, u
MOCJIE0BATEILHOCTh MPUEMOB U JICUCTBUI TS
e€ KOPPEKTHOTO pelIeHHUs

Baangers:

HaBBIKAMH MHTEPIIPETALIMN PE3yIbTaTOB aHAIN3a
BBIYHCIICHHH B 3aJ]]a4ax anreOpbl U TEOMETPUHU

Oo6umenpodeccuoHalbHble KOMNETEHIIUN

OIIK-3

Crioco0eH Ha OCHOBaHUH
COBOKYITHOCTH
MaTeEMaTHYECKUX
METOJIOB pa3pabaThIBaTh,
000CHOBBIBATH U
pealln30BLIBATh
MPOLEAYPHI PEICHUS
3ama4

N-OIK-3.3

IIpumensier
MaTeMaTUYeCKUH amnmapar
JUIS pELIEHN IPUKIaHBIX
Y TEOPETUYECKUX 3a1a4
N-OIIK-3.4

3HaeT OCHOBHBIE IIOHATHS,
pe3ynbTaThl U METOJIBL
COBPEMEHHON MaTeMaTUKU

3HaTh:

OCHOBHBIE ITOHATHUS U PE3YJIbTaThl JUHEHHON
anreOpbl 1 MHOTOMEPHOM JIMHEHHOM reoMeTpun
YmMmers:

CTPOUTH M aHAJTM3UPOBATH OOBEKTHI U
BBITIOJHATH OCHOBHBIE KOHCTPYKIIUH B TMHEHHOMN
anredpe ¥ MHOTOMEPHOH JIMHEHHON IreOMeTpUH
Baapern:

OIBITOM Pa0OTHI C TMHEHHBIMH U aQOUHHBIMH




pohecCHOHATBHOMN
JeSITeILHOCTH

U CLIEHAPHH UX
NPUMEHCHUS B 3a/1a4ax
npoheCcCUOHATBHOMN
JIESITETIBHOCTH

O0TOOpaKCHUSMU, HABBIKAMU BBIYUCIICHUH
XapaKTEPUCTUK BEKTOPHBIX POCTPAHCTB U
JUHEWHBIX 0TOOpaKeHUH B MaTpuyHOU (hopMme

4. O0bem, CTPYKTYpa U coAepKaHHe TUCHUIINHBI

OO01mast Tpy10eMKOCTh TUCIUTUIHHBI COCTABISICT 8 3a4eTHRIX equHUIl, 288 akaj. 4acos.

Ne Tembl (pa3aeibl) Buasbl yueOHbIX 3aHATHI, DopMBbI TEKYLIEr0
n/n AUCUMILUINHBI, BKJIIOYASI CAMOCTOSATEIbHYIO KOHTPOJIS1 yCIIeBaeMOCTH
HX coJep:KaHue padoTy CTY/AeHTOB,
U MX TPYA0EMKOCTh DopMa NPOMeKYTOYHOM
o (B akajeMHYeCKHX Yacax) aTTecTaluu
§ KounrakrHasi pabora w (no cemecmpam)
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3ananue uist cam. pad. Ne 1
1 |BekTopHOE IPOCTPAaHCTBO 3 6 6 2 8 CamocTosr. pabora No |
2 I"'oMoMOppU3MBI BEKTOPHBIX 3 10 12 5 12 3anmanue st cam. pab. Ne 2
MIPOCTPAHCTB CamocTosT. pabota Ne 2
3 Jlunelinbple onepaTopsl 3 112 | 12 5 15 3amanue s cam. pabd. Ne 3
CamocTosT. pabota Ne 3
4  |JIBOMCTBEHHOCTH 3 4 2 1 2
2 | 05| 33,5 |px3amen
HTtoro 3a 3 cemecTp 32 | 32 9 105 | 70,5
5 bunmseitrsie 4 6 6 1 8 |3amanme mist cam. pab. Ne 5
KBaJpaTHYHbIE (POpMBI
BexTopHbIe IpocTpaHCTBa C 3aganue nis cam. pad. Ne 6
6 . .| 4 8 8 2 10
JIOTIOTHUTEBHON CTPYKTYPOH CamocTost. padota Ne 4
JIuneiiHble onepaTopsl U
KBaJpaTHUHbIE POPMBI B 3aganue 1 cam. pad. Ne 7
7 4 8 8 2 10
IIPOCTPAHCTBAX CO Camocrosr. pabora Ne 5
CKaJIIPHBIM MTPOM3BEICHIEM
AduHHBIE 1 €BKIUIOBBI 3ananue It cam. pad. Ne 8
8 4 |10 | 10 2 9
TOYEUYHBIE IPOCTPAHCTBA Camocrosrt. pabora Ne 6
2 |05 | 33,5 hk3amen
Hroro 3a 4 cemecTp 32 | 32 9 /105|705
HUTOI'O 64 | 64 18 |10 ] 141

Conep:xaHue pa3iesioB IUCHUILIHHBI:

1. BekTOpHOE NPOCTPAHCTBO.
1.1. TloHsiTHE BEKTOPHOIO MPOCTPAHCTBA: OMPEAEICHUE U MPUMEPHI BEKTOPHBIX MPOCTPAHCTB HaJ
OECKOHEYHBIMU U KOHEYHBIMH MOJISIMH. JIMHEHast 3aBUCUMOCTh U €€ CBOICTBA.

1.2. TlommpocTpaHCTBO.

000J104Ka MMOAMHOKECTBA BEKTOPOB BEKTOPHOI'O MMPOCTPAHCTBA.

OObenuHeHne, cymMMa U IepecedyeHue MOANpOoCcTpaHCTB. JluHelHas




1.3. @unpTpanuu (Lenu MoANpPOCTPAaHCTB) B BEKTOPHOM IIpocTpaHcTBe. basuc u pazmepHocTh. /[Ba
OINpENIeIEHUs] Pa3MEPHOCTU BEKTOPHOIO MPOCTpaHCTBA. Pa3mepHocTM M 0a3uChl CyMMBI U
1epecedeHysl MOANPOCTPAHCTB.

1.4. KoopauHaTtel BekTopa B Oaszuce. MaTpuua mnepexona OT OJHOro 0as3uca K Jpyromy.
Brruncrnenue KoopAMHAT BEKTOpA IIPU CMEHe Oa3muca.

1.5. IIpamas cymma noanpoctpaHcTs. [IpsiMoe nononHeHne K NOANPOCTPAHCTRY.

2. I'omomop(du3Mbl BEKTOPHBIX NPOCTPAHCTB.

2.1. JluneitHoe otoOpakeHue (romMmomMop(du3M) BEKTOPHBIX MHPOCTPAHCTB. [IpuMepbl TUHEHHBIX
oroOpakenunii. M3omophusM BeKTOpHBIX mpocTpaHcTB. Kiaccuduranus KOHEYHOMEPHBIX
BEKTOPHBIX NPOCTPAHCTB. bazuc kak uzomopdusm.

2.2. Marpuna JMHEHHOTo 0TOOpa)keHHUs] BEKTOPHBIX MPOCTPAHCTB B nape 6a3ucoB. Ee m3menenue
IIpU CMeHe 0a31CoB.

2.3. Snpo u oOpa3 nuMHEHHOrO OTOOpaXKEHHs, WX pa3MepHOCTH. Kpurepun HHBEKTHBHOCTH,
CIOPBEKTUBHOCTH U OMEKTUBHOCTH JIMHEMHOT0 0TOOpaXkeHus. PaHT mpou3BeeHMsl IBYX MaTpPHULL.
2.4. @akTopnpocTpaHcTBO. M30oMOphHOCTH BCEX TPSAMBIX JIOMIOJIHEHHWH K  JaHHOMY
HOJIPOCTPAHCTBY.

3. JIuHeiiHble OonepaTophbl.

3.1. Ilonstue sHIOMOp(U3Ma BEKTOPHOTO MpOCTpaHCTBAa (JIMHEHHOro omnepartopa). MaTpuna
nuHeHoro omeparopa B Oasmce. [logob6me marpui. Ilonstme anreOpel Ham moiem. AnreOpa
9HI0MOP(PHU3MOB JaHHOTO BEKTOPHOI'O IpocTpaHcTBa. Ee n3omMopdusmsl Ha anredpy KBajpaTHBIX
MaTpHL.

3.2. IlonuHOMBI OT IMHEIHOrO onepatopa. ['omoMop¢u3mM anreOpsl MOJIMHOMOB OT 1 EpeMeHHOi! B
anreOpy SHIOMOP(PHU3MOB BEKTOPHOTO TpocTpancTBa. [loganredpa, mOpoKACHHAs OMEPaTOpoOM, U
MUHMMAJbHBI IOJIMHOM JIMHEHHOro omeparopa. BbluncieHne MUHMMAaJIbHOTO —IOJMHOMA
JIMHEMHOTO omneparopa.

3.3. HBapuaHTHBIE NOJIPOCTPAHCTBA JUHEHHOro omnepartopa. [Ipumepsl JTMHEHHBIX ONEepaTopoB,
oOnanaromux U He 00siaJarouX cOOCTBEHHBIMM MHBApHUAHTHBIMU MOANpPOCTpaHcTBaMu. MaTpuiia
JUHEHHOro omepaTopa B 0a3uce, COIIACOBAHHOM C WHBapUAaHTHBIM IOJIPOCTPAHCTBOM.
IIpoexTopsl. @akTOponEpaToOp U €ro MaTpUIa.

3.4. CoOcTBeHHble  BEKTOpbl M  COOCTBEHHblE  3HAUe€HUs  JMHEWHOro  oleparopa.
XapakTepUCTUYECKUI TIOJIMHOM JIMHEHHOTO OIeparopa M €ro HHBAapUAHTHOCTh. Teopema
I"amunpToHa — Komu.

3.5. KopHeBble MOANpPOCTpaHCTBA JTUHEHHOTO OIEpaTopa, UX OCHOBHBIE CBOMCTBA. PasnoxeHue
BEKTOPHOI'O IIPOCTPAHCTBA B NIPSAMYIO CYMMY KOPHEBBIX IMOANPOCTPAHCTB.

3.6. XKopnanosa HopManbHas opmMa MaTpHIlkl TUHEHHOTO oneparopa. KopaaHos 6a3uc.

4. JIBO/iCTBEHHOCTD.

4.1. IloHsTHe JBONCTBEHHOI'O BEKTOPHOT'O IPOCTpPaHCTBA. JIBOMCTBEHHOCTh U OIEpalu Hal
noJnpocTpaHcTBaMu. JIMHeHHbIH onepaTop, ABONCTBEHHBIN K JaHHOMY. J[BOMCTBEHHBIE 0a3uChl U
MaTpHulla JIBOMCTBEHHOIO OIepaTropa B JIBONCTBEHHOM Oa3uce. PediekCMBHOCTh BEKTOPHBIX
IIPOCTPAHCTB.

4.2. KaHOHMYECKOE CTIapUBaHUE, €0 HEBBIPOXKIEHHOCTh U BUJ] B Pa3JIMUHbIX Oa3ucax.

4.3. IlpuBenenne MaTpuIbl JMHEWHOTO ONIEPaTOpa K BEPXHETPEYTOJIbHOMY BULY.

5. buinHeliHbIe M KBaApaTH4YHbIe GOPMBI.

5.1. TlonmununeitHoe otoOpaxenue. Ilommnuueiinas ¢opma. bununeiinas ¢opma. Bekropnoe
IIPOCTPAHCTBO OWJIMHEHHBIX ()OPM Ha JaHHOM BEKTOPHOM IpocTpaHcTBe. CHUMMeETpUYecKHe Hu
KOCOCUMMeTpHuueckue OminHeiHble popMbl. Matpuna 6unuHeHoi (opMbl B BBIOpaHHOM Oa3uce U
ee npeoOpa3oBaHue Npu cMeHe 6a3nucoB. KOHrpy?HTHOCTh MaTpull.

5.2. Ksagparuunbsie (opmbl. KaHoHMueckuil ¥ HOpMalbHBIM (B BELIECTBEHHOM Cllydae) BHJIBI
MaTpHULIbl KBaAPATUYHON (OpPMBL. 3HAKOONPEAEICHHOCTh U HEBBIPOKIEHHOCTh, CUTHATYpa U PaHr.
OKBHUBAJICHTHOCTb KBaJpaTHUHBIX (popM. Metoapl Jlarpanxka u SIkoOu nmpuBeeHNs KBaApaTHUHON
dbopmbl K KaHOHWYecKOMYy Buay. Kputepmii CuiibBecTpa  MOJOXKHUTEIBHON OIPEACICHHOCTH
KBaJPaTHYHON (HOPMBI.



5.3.  Kococummerpuueckue (opmbl. CHMIUIEKTHYECKAsT IUIOCKOCTh.  HEBBIPOXKIACHHOCTH
KOCOCUMMETpHUUYECKOH (OpPMBI M Pa3MEPHOCTb IPOCTPAHCTBA. KanoHnndeckue MaTpHIbI
KococummeTrpuueckux ¢opm. Merox Jlarpanxka mpuBENeHHS KOCOCUMMETPHUYECKOW (OpMBI K
KaHOHUYECKOMY BH]Y.

6. BekTOpHBIE NPOCTPAHCTBA € IONOJHUTEJIbHON CTPYKTYPOH.

6.1 EBximumoBsl mnpoctpanctBa. HepaBenctBo Kommu — bynskoBckoro. Ero ciencrBus.
OpTOroHaNIbHOCTD. OpTOHOPMUPOBAHHBIM 0asmuc. Teopema 0 CYyILLIECTBOBAHUU
opTOHOpMHpOBaHHOro 6asuca. IIpouecc oproronamuzaumm I'pama — IlImuara. M3omopdusm
€BKJIMJOBBIX ITpOCTpaHCTB. OpTOroHaabHas rpymnmna.

6.2. CumiuiekTryeckas rpymnmna. Teopema o0 CIIeKTpe CUMIUIEKTHYECKOIO OllepaTopa.

6.3. Tlonyropanuneiinsie Gopmbel. pmuTOBBHl (GopMbl U mpocTpaHcTBa. HepaBenctBo Komm —
ByHsikoBckoro B 3pMuUTOBOM citydae. OpTOHOPMHPOBAHHBIN 0a3uC B 3PMUTOBOM IPOCTPAHCTBE.
PaBenctBo IlapceBais.

6.4. YHuTapHble MaTPUIBl U YHUTAPHAS TPYIIIA.

7. JIluHeliHble oOmepaTopbl M KBaJpaTH4Hble (OpMBI B NPOCTPAHCTBAX €O CKAJSIPHBIM
NPOU3BEACHUEM.

7.1. Jluneiinbie onepatopsl u 0-muHeiHbIe popmbl. ConpshkeHHbIH onepaTop. CBoiicTBa oneparuu
conpspkeHus. Kiaccbl 3pMHMTOBBIX M KOCOIPMHUTOBBIX ONEPAaTOpoB. ANreOpbl SPMUTOBBIX U
KOCO3PMUTOBBIX OIIEPATOPOB.

7.2. MaTpuua conpsKEHHOIO U CaMOCONPSKEHHOTo onieparopa. Kpurepuil paBeHCTBa OIIepaToOpoOB.
CoOcTBeHHBIC 3HAYCHUSI U TeopeMa O KaHOHWUYECKOH (opme spmuTOoBa omepatopa. [IpumoskeHus
SPMUTOBBIX OIIEPATOPOB B (PU3HKE.

7.3. [IpuBenenne KBagpaTHIHON (GOPMBI K TITABHBIM OCSIM. AITOpuTM. MaTtpuyHas GpopMyInpoBKa.
OpnHOBpeMeHHass JMAaroHAIM3UPYEMOCTh Tapbl KBaJIpaTUYHbIX (OpM, OJHA M3 KOTOPBIX
MOJIOKUTEIBLHO ONpEIeIiCHa.

7.4. KaHOHMYECKHUI BUJI YHUTAPHOI'O U OPTOTOHAJILHOT'O ONIEPATOPOB.

7.5. Hopmanbnbiii oneparop. CBsizb HOPMAJIBHOCTH M JuaroHainusupyemoct. CrekrpaibHas
TeopeMa JiJIsi HOpMaJIBHOT'O OIlepaTopa.

7.6. llepecranoBouHble omnepaTopbl. [lomoxkurenbHO ompenesneHHble omneparopbl. Teopema o
pa3’I0KEHUU HEBBIPOXKIAECHHOTO OIlepaTopa B IPOU3BEACHUE IIOJOKUTEIBHO OIPENEIECHHOIO
orepaTopa U U30METPHH.

8. AQp¢dpuHHBIE M eBKJIN/I0BBI TOYEYHbIE IPOCTPAHCTBA.

8.1. Adpdunnsie npocrpancra. 3omopdpusm appuuHbIX npocTpaHcTB. APPUHHBIE KOOPAUHATHI.
CBs13b pa3IMUHBIX CUCTEM KOOPAUHAT IPYT C APYTOM.

8.2. Ilnockoctu B adhdunHOM npoctpaHcTBe. [lapamerpuueckoe 3ananue miockoctu. AdQuuHas
oOonouka. BzaumHoe pacnonoxeHue IByX IutockocTeil. Addunnble ¢yHkunnu. AdounHbIE
IIJIOCKOCTH KaK PEHICHUSI CUCTEM JIMHEMHBIX YPaBHEHUM.

8.3. EBxnmaoBsl apdunnble mpoctpaHcTBa. Otpe3ok. Paccrosnus u yrael. Teopema Iludaropa.
Paccrosinue ot Touku 10 iockoctu. O0BEM napayienenunesaa.

8.4. OOmuMH mNepHeHIuKyasp K JBYM IIJIOCKOCTAM. YCJIOBUE €JUHCTBEHHOCTH OOIIEero
neprneHauKkyispa. PaccrosHue Mexay mIO0CKOCTSIMHU.

8.5. I'pynniel u reoMerpui. JIMHeHbIE T€OMETPHUN.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH, B TOM 4YHCJE TEXHOJOTHMH IJIEKTPOHHOIO OOy4YeHUs] M
AUCTAHUMOHHBbIe 00pa3oBaTe/lbHble TEXHOJOIMH, HCNOJb3yeMble NPH OCYIIEeCTBJEHHH
00pa30BaTeIbHOI0 MPoIecca Mo JUCIUTIINHE

B npouiecce 00yueHust HCMOIB3YIOTCS CleAyone o0pa3oBaTelbHbIe TEXHOIOTHH:

AkaneMuvecKkasi JIEKIUs ¢ JJIeMEHTAMM JieKIUM-0eceabl — I0CIE0BATEIbHOE  U3JI0-
JKEHHEe MaTepuaia, OCYIIECTBISEMOE MPEUMYIIECTBEHHO B BHJI€ MOHOJIOTa MPENnoJaBaTes.
DneMeHTHI JIeKIMHU-0ecelbl 00eCTIeYnBAIOT KOHTAKT MPEToAaBaTens ¢ ayIMTOpUeH, YTO TIO3BOJISET



MPHUBJICKATh BHUMAHHUE CTYACHTOB K HauOoliee BaXXHBIM T€MaM IUCIMILIAHBI, aKTUBHO BOBIIEKAThH
UX B y4eOHBIH IpPOIECC, CTUMYIUPOBATh UHTEPEC M PACCTABIATH aKLEHThI, KOHTPOJIUPOBATH TEMIT
U3JI0KEHUS y4eOHOTro MaTepraia B 3aBUCUIMOCTH OT YPOBHS €TI0 BOCIIPUSATHSL.

IIpakTnyeckoe 3aHATHE —3aHSATUE, IOCBSIICHHOE OCBOCHHMIO KOHKPETHBIX YMEHHH U
HAaBBIKOB 110 3aKPEIUICHUIO TOJYYCHHBIX Ha JIeKuuW 3HaHuil. Ha mnpakTudeckoMm 3aHATHU
MIPOBOAMTCA TakXKe pa30op BBI3BABUIMX 3aTPYAHEHHE 3aad W3 3aJaHuil IS CaMOCTOSATEIbHON
paboTHI.

KoncyabTtaumu — BuUJI y4eOHBIX 3aHATHH, SBISAIOMIMKCST OIHONH u3 (OpM KOHTPOJIS
CaMOCTOSITENILHOM  paboThl  cTyAeHTOB. Ha  KOHCymbTamusx 1O MNpockOe  CTYACHTOB
paccMaTpuBaIOTCS HauOoJiee CIIOKHBIE MOMEHTBI IPU OCBOCHMHM MarepHaia JUCLUILTUHBL,
MpernoiaBaTelib OTBEYAET Ha BOMPOCHI CTYACHTOB, KOTOpPbIE BO3HUKAIOT Y HHUX B IIpolecce
CaMOCTOSITENIbHOM pabOThI.

6. IlepeyeHb JIMIIEH3MOHHOT0 MW (WJIHM) CBOOOJHO PACHPOCTPAHSAEMOI0 IPOrPaAMMHOIO
o0ecrneyeHusi, MCIOJIB3YeMOI0 INPH OCYHIeCTBJIEHHHM 00pa30BaTeIbHOIO Ipouecca Mo
AUCUHUIINHE

B nporecce ocyiiecTBiaeHus 00pa30BaTeNIbHOTO MPOIIEcca MO JUCHUTIITUHE UCTIOJIb3YIOTCS:

s GOpMUPOBAHUS MATEPUANOB JAJSl TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U TPOBEACHUS
POMEKYTOYHOW aTTeCTallH, 1151 POPMUPOBAHUS METOJUIECKUX MATEPUAIIOB 110 TUCIUILIIHE:

- mporpammbl Microsoft Office;

- u3gareabckasa cucrteMa LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb coBpeMeHHBIX TNPpPOdecCHOHAIBHBIX 0a3 JaHHBIX W HMHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX MPH OCYLIeCTBJIEHHH 00pa30BaTe]IbHOI0 IMpoluecca Io
AUCHUILINHE

B npornecce ocymecTiaeHust 00pa3oBaTeNbHOTO MpoLecca M0 AUCHUILUINHE HCIOIb3YIOTCS:
- ABTOMaTu3upoBaHHas 6noOanoTeyHo-uHpopmannonsas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnexTpoHHas GubnmoTevHas cucrema «Jlanpy https://e.lanbook.com

- DnektpoHHas OubroTevHas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHas 6ubnuoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOII W  JOMOJHHUTEJbHOW  Yy4yeOHOIl  JHUTepaTypbl, pecypcoB
NH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTHn «/HTepHer» (HpM HEOOXOAUMOCTH),
PEKOMEHYEeMBIX /ISl 0CBOCHHS IHCUMILIHHbI

a) OCHOBHasI JIUTEpPaTypa
1. Tumodeera H. B. JIuneiinas anrebpa. CoBpemerHas anredpa: yued. mocooue JJist By30B -
SIpocnasne, Apl'Y, 2012. http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf
2. Tumodeea H. B. Jluneiinas anre6pa. CoBpeMeHHas aireOpa: ydeOHOe mocoOue s
BY30B. U.2 - SIpocnasis, SApl'Y, 2017.
http://www.lib.uniyar.ac.ru/edocs/iuni/20170206.pdf
3. [IpockypsikoB . B. COopHuk 3a1au no JMHENHHON anredpe: yuebHoe mocoOue Al By30B
— Canxkr-IlerepOypr: Jlans, 2024 https://reader.lanbook.com/book/397331

0) AOMOJIHUTEIbHAS JIUTEepaTypa
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1. Koctpukun A. W. Beenenue B anre6py: yueOHuk: B 3 dactax. Yacts [: OcHOBBI anreOpsl
— M: OUBMATJIIUT, 2003. https://www.studentlibrary.ru/ru/doc/ISBN5922101676-
SCNO0000/000.html

2. Kocrpukun A. U. Benenue B anreOpy: yueOnuk: B 3 yactsax. Yacte II: Jlunelinas
anredbpa — M: ®PU3MATIIUT, 2000.

3. Koctpukun A. U. Beeaenue B anreOpy: yuebnuk: B 3 wactsax. Yacte III: OcHoBHBIE
CTpyKTyphbI anredopsl — M: ®U3MATIINUT, 2001.

9. MarepuaibHO-TEXHHYECKasA 0a3a, HeoOXoaMMasi VISl OCYLIECTBJIEHHsI 00Pa30BaTeJbLHOI0
npouecca no JMCUMIVINHE

MarepuanpbHO-TeXHUYECKass 0a3za, HeoOXoauMmas Ui OCYIIECTBIICHUS 00pa30BaTEIbHOTO
nporiecca 1o JUCIUILTUHE BKIIOYAeT B CBOM COCTAB CHEIHAIbHBIC ITOMCIICHHS

- y4eOHbIE ayTUTOPUH IS IIPOBEACHUSI 3aHATHI JICKIIHOHHOTO THIIA;

- yueOHbIC ayTUTOPHH JJIsl TIPOBEIICHHSI TPAKTHYECKUX 3aHATHI (CEMUHAPOB);

- y4eOHbIe ayTUTOPUH IS IIPOBEICHUSI IPYIIIOBBIX M MHIMBHYaIbHBIX KOHCYJIbTAIIHIA;

- yueOHbIC ayaUTOPHHM IS TIPOBEICHHS] TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM
aTTeCTaIlH;

- MOMEUICHHUS JJIsl CAMOCTOSITEIILHON paOOThI;

- IOMEILEHHS Il XPAaHEHHs U MPOPHUIAKTUIESCKOTr0 O0CITY)KUBAHUS TEXHUYECKUX CPEICTB
oOyueHusl.

[Tomemiennss ajsi CaMOCTOSITEIBHOW Pa0OThl OOYYArOIIUXCS OCHAIICHBI KOMITBIOTCPHOM
TEXHUKOH C BO3MOXKHOCTBIO TOIKIIOUeHHsI K cetd «VHTepHeT» M oOecreueHHeM JOCTyma K
AIIEKTPOHHOH HH(pOopMaIoHHO-00pa3oBaTensHOU cpee SAplY.

ABTOp(BI):

npodeccop kadeapst AMIL, 1.¢.-M. H. H.B. Tumodeena
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IIpunaoxenne Ne 1 k paGoyeii nporpamMme JMCIHIIIMHbBI
«/IuHeitHas anredpa»

DoH/1 OLIECHOYHBIX CPEACTB
JJ1s1 IPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBaAeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/I€HTOB
N0 TUCHUILIUHE

1. Tunosbie KOHTPOJIbHBIC 3a/I1aHUA U HHbBIC MaTepHUaJibl,
HCIIO0Jb3YyEMbIE B IIPOLIECCE Telcyluei/i aTrrecranum

3amaHus AN CaMOCTOSITENIbHOM  paboTel  popmupytor, a CamocTosTeNbHBIE PabOTHI
KoHTpOupytoT chopmupoBanHocTh OIIK-3 (nuaukaropsr U-OITK-3.3—3.4)

Bce nHomepa 3aganmii ganbl no kHure W.B. IlpockypsikoBa (@m. 2 /J0NOJHUTEIbHOM
JIUTEPaTyphbl)

3aganue 119 camMocTosiTe1bHOM padoThl K TeMe 1 «BexkTopHOE MPOCTPaHCTBO»

1279, 1281, 1282,1283, 1284, 1288 — 1292, 1299, 1303, 1304, 1313, 1318, 1321, 1322.
3aganme 1A caMoCTOATeJbHON padoTsl K Teme 2 «['oMOMOpPGU3MBI BEKTOPHBIX
npoctpancTB» 1436, 1439, 1440, 1442, 1443, 1446, 1449,1453.

3ajanue 1Js1 camMoCTOsATEbHOII padoThl Kk Teme 3 «JIuneiHbie omeparope» 1468, 1473,
1474, 1478, 1480, 1483, 1499, 1527, 1532 —1535.

3aganue 1JIsl caMOCTOATEbLHON padoThl K TeMe 5 «bunnHelHble U KBagpaTUIHbIE (OPMBD)
1178, 1179, 1185, 1186, 1189, 1192, 1201, 1214, 1867

3ajanue JJsl CaMOCTOATENbHOH padoThl K TeMe 6 «BekTopHbIE MpPOCTpaHCTBA C
JOTIOTHUTEIBHOU cTpyKTypoii» 1357,1358, 1362, 1363, 1365, 1366, 1371, 1372

3agaHue 1J151 caMOCTOATEbLHOH padoThl K TeMe 7 «JIuHelHbIe onepaTopbl U KBaJpaTUYHbIE
(GbopMBI B MPOCTPAHCTBAX CO CKaJSPHBIM Ipom3BeneHueM» 1542, 1544, 1551, 1555, 1557, 1572,
1576, 1578, 1586,1587,1588, 1224, 1244, 1249

3aganue A1 camMocTOATeJbHON padoThl K TeMe 8 «AdQuHHBIE U E€BKINIOBBI TOUYEUHBIE
npoctparctBa» 1335 — 1337, 1341, 1342, 1374a, 1377, 1386, 1393, 1395, 1398, 1402, 1406
CamocrosiTeibHasi padota Ne 1 «BekropHoe npoctpanctso» 1278, 1300, 1321
CamocrositenbHas padora Ne 2 «['oMmomMophu3Mbl BEKTOPHBIX TpOCTpaHcTB» 1444, 14520
CamocrositenbHast padota Ne 3 «Jlunelinsle onepatops» 1467, 1534

CamocrositenbHas padora Ne 4 «BekTopHbIe POCTPAHCTBA C JIONOJHUTEIBHON CTPYKTYPOU»
1360, 1371

CamocrosiTeibHass pabdora Ne S5 «JIuHeliHple omepaTopsl W KBaJpaThyHble (OPMBI B
IPOCTPAHCTBAX CO CKAJSIPHBIM Ipou3BeaeHuem» 1543, 1558

CamocrosiTeibHasi padora Ne 6 «AQuHHbIE U €BKIMIOBHI TOYEUHBIE MpOCTpaHcTBa» 1388,
13746

2. Cnucok BOIIPOCOB U (I/IJ'II/[) 3aJaHuH 1Js NMpPpOBECACHUSA leOMe)KyTO‘-IHOﬁ aTrecTanumn

3ajaHue 3IK3aMeHa COCTOMT W3 Owuiera, COAEpXKallero 2 TEOPEeTHYECKUX BoIlpoca (CM.
NPUBEJICHHBIM HIXKE CIHMCOK), M 337a4M (CM. NMPHUBEJIEHHBIN Jajiee CIHUCOK), KOTOPYIO CTYAEHT
BbIOMpaeT ciay4yailHeIM oOpa3om Hapsay ¢ OunetoM. CrTyneHTy MOryT OBITh 3a/JaHbI
JIOTIOJTHUTEIILHBIE BOIIPOCH (B paMKax BOIIPOCOB OmiieTa WM Ha TEMY 3a/1a4yM) C IIebI0 BBISIBUTH
ypOBEHb IOHUMAaHUS N3YYEHHOTO MaTepuaa.

Cnucok Bonpocos 3k3amena (M-YK-1.2 , U-YK-1.1, U-OIIK-3.3)
3 cemecTp



1. JluneiiHble BEeKTOpHbIE MpocTpaHcTBa. OmnpeneneHue W mpumepbl. JluneiitHas o6osouka.
[ToampocTpancTBa BEKTOPHOTO IMTPOCTPAHCTBA.

2. Ilepeceuenue u cymma noanpocTpaHcTs. Llenu noamnpocTpaHcTs.

3. Ilpsimas cymma. [IpsiMmoe nonoiHeHue.

4. PazMepHOCTh U 0a3uc JMHEWHOTO0 BEKTOPHOIO MPOCTPAHCTBA. TeopeMa O MOHOTOHHOCTH
pasmepHocTH. MaTpuia nepexoza ot 6asuca k 6asucy.

5. M3omopdu3M BEeKTOPHBIX TpOCTpaHCTB. CMEKHBIE KIAcChl U (PaKTOPIPOCTPAHCTBO.

6. JluHeliHble OTOOpaXKEHUS W JIMHCHHBIC ONEPATOPHl. 3aJlaHWe JUHEHHBIX OTOOpaKEeHUI
MaTpuliaMu. PasmMepHOCTh IPOCTpaHCTBA JIMHEMHBIX OTOOpPAKEHUH M3 OJHOTO IIPOCTPAHCTBA B
Ipyroe.

7. MUHUMAaJIbHBIA MHOT'OWICH JIMHEWHOT'O Oneparopa.

8. Anrebpa nuneitHbix orneparopos. Ee cBoiictBa. Pasmeprocts npoctpanctsa K[A].

9. CBs13p MEX/Ty MaTpUIIAMU JIMHEHHOTO OIllepaTopa B pa3HbIX 0a3ucax.

10. SAnpo u o6pa3 nuHelHOTO omneparopa. Teopema 0 pa3MEpHOCTH sApa U 0Opasa.

11. Panr nuneiinoro omeparopa. Ilogo6ue matpun. Kpurepun HEBBIPOKICHHOCTH JIMHEHHOTO
oreparopa.

12. Xapakrepuctuueckuii MEHOTOWIEH. [Ipumepsr. Cien u onpeaenuTensh Kak HHBAPHAHTHI.

13. HMHBapuaHTHOE NOANPOCTPAHCTBO JIMHEHHOro omeparopa. IHBapuaHTHOoe mnpsAMoe
pasznoxenue. [Ipoekrop u ero ctpoenne. MiHBapuantHas GuibTpanus. Bua MaTpuib! THHEHHOTO
oreparopa B 0a3uce, COIIACOBAHHOM C HMHBAPMAHTHBIM IOAINPOCTPAHCTBOM, HWHBAapUAaHTHOM
npsSMOM CyMMOW 1 MHBapuaHTHOM (uibTpanueit. @akroporeparop.

14. CoOcTBeHHbBIE BEKTOPHI U COOCTBEHHBIE 3HAUECHUS JIMHEHHOTO ollepaTopa.

15. Omneparop ¢ npocteiM criekTpoM. Kpurepuil 1uaroHanu3upyeMoCTd MaTpULbl JUHEHHOTO
oreparopa.

16. Teopema O pa3jOXKEHUU ITUHEWHOTO OIEpaTopa B MPSAMYI0 CYMMY HUJIBIIOTEHTHOTO H
HEBBIPOKIEHHOTO.

17. Teopema 'amunibrona — Koamu. Yactasie cinyyau it reopemsl ['amunbTona — Koanu.

18. HunbnoteHnTHsIN onepatop. Teopema 0 CyIIeCTBOBAHUU >KOPJAHOBOM HOpMasIbHOU (hOpMBI
JUIsl HWIBIIOTEHTHOI'O OIEpaTopa.

19. Kopnanosa kierka. KopHeBble noamnpoctpancTBa. CylecTBOBaHUE Pa3oXeHUs B CYyMMY
KOPHEBBIX MOANPOCTPAHCTB.

20. Teopema 0 >XOpJaHOBOM HOpManbHOM Qopme. AJNrOpUTM HaAXOXKIEHUS MKOPIAHOBOM
HOpMaJIbHOU (hOPMBI.

21. JIuneiinsle pyHKIMOHAIBI. /[BOolicTBEHHOE MPOCTPaHCTBO. J[BOMCTBEHHBIN Oa3ucC.

22. Kanonmnueckoe crapuBaHue. PediekcMBHOCTh BEKTOPHBIX MpocTpaHcTB. IIpocTtpancTBO
peLIeHUH 0JTHOPOJHOM CUCTEMBI IMHEMHBIX YpaBHEHUI U JIMHEHbIE (PyHKIIMOHAIIBI.

4 cemecTp

23. bununeitHsle oroOpakeHus. I[lonmunuHeliHble oTOOpakeHUs. 3afaHue OMIMHEHHBIX
oToOpakeHui MarpuiiaMu. CBs3b MEXK/Iy MaTpUIIaMU OUITMHEHHOTO OTOOpaXKEHUS B Pa3TUIHBIX
6a3ucax. CUMMeTprUYecKre 1 KOCOCUMMETpHUYECKUe OUIMHENHbIE (OPMBI.

24. Ksappatnunsle (opwmel. [lomspras OwnmmnueitHas ¢opma. [IpuBeneHre CHMMETPUYECKHX
OMIMHENWHBIX (OpM K KaHOHMYecKoMy BHIy. Metox Jlarpanxka npuBeneHUs KBaJpaTHUYHON
(GOpMBbI K KAHOHUYECKOMY BUJY.

25. 3akoH WHepUMHM KBaJIpaTU4HbIX ¢(opM. Meton SkoOu mnpuBeAeHUS HEBBIPOKIESHHON
KBaJIpaTUYHON (POPMBI K KAHOHUYECKOMY BH]TY.

26. Hopmanbublii Bua kBaapatuyHod ¢opmbl. Kputepuit CunbBecTpa MOJOXKUTEIbHON
OTIpEeIeIEHHOCTH KBaIPaTUYHON (OPMBI.

27. Kococummerpuueckue ominHeinbie Gpopmel. X knaccuukarus.

28. EBxmmnoBsl mpoctpancTBa. HepaBenctBo Komm — Byrskosckoro. Ero cnenctust.

29. Teopema 0 CyIIECTBOBAaHMH OPTOHOPMHpPOBAaHHOro Oasuca. IIpolecc opToroHaiIn3zanuu
I'pama — HImupra.

30. M3omMopdhu3M eBKINIOBBIX TPOCTPAHCTB.



31. OproroHanbHass W CHUMIUIEKTHYECKas Tpymnmbl. Teopema O CHEKTpe CHMILIEKTHYECKOTO
orepaTopa.

32. DpmuTtoBsl hopMmel U poctpancTBa. HepaBenctBo Komn — Bynskosckoro.

33. OproHOopMUpOBaHHBIM 0a3uc B 3pMUTOBOM ImpocTpancTtBe. PasenctBo Ilapcesais.
YHUTapHBIE MATPULIBI U YHUTAPHAS TPYIINA.

34. Comnpspkennblid omepatop. CBoiicTBa omeparuu conpsbkeHus. Kiaccel 3pMHTOBBIX U
KOCO’PMHUTOBBIX OIIEPATOPOB.

35. Marpuna CcomnpsyKeHHOTO U CaMOCOINpsDKEHHOro omeparopa. Kpurtepuii paBeHCTBa
OTIepPaTOPOB.

36. Teopema 0 KaHOHHWYECKOH (hOpME IPMUTOBA OTIEpATOpAa.

37. IlpuBeneHue KBaapaTUIHON (HOPMBI K INIaBHBIM OCsIM. MaTpudHas (opMyIHpOBKa.

38. Hopmanbubiii onepatop. CBs3p HOPMAIbHOCTH M AMAaroHamusupyemoctu. CrekTpaiabHas
TeopeMa JJisi HOPMaJIbHOTO OIlepaTopa.

39. [lepecTaHOBOYHBIE OTIEPATOPHI.

40. TTooXXUTENBHO OTIpeIeIeHHBIE OIIEPATOPHI.

41. Teopema O pa3lOXKEHUH HEBBIPOXKIEHHOTO oOIlepaTopa B MPOU3BEICHUE MOJIOKUTEIHHO
OTIPENIeIEHHOTO OTIePaTopa M U30METPHH.

42. KaHOHMYECKUN BUJ MATPHUIIBI M30METPUI (BEIIECTBEHHBIN U KOMIUIEKCHBIN CITy4an).

43. Adpdunnsie npoctpancTea. M3omopdpusm appuHHBIX TPOCTPAHCTB.

44, TTnockoctr B a()MHHOM MPOCTPAHCTBE.

45. Adpdunnsie koopauHaThl. CBsI3b pa3IMYHBIX CUCTEM KOOPAWHAT JPYT C IPYTOM.

46. [TnockocTh (JIMHEHHOE moaMHOT000pas3ue). [TapameTpuueckoe 3a1aHKe MIIOCKOCTH.

47. Apdunnas obomouka. BzaumMHOe pacronoKeHHe IBYX TUIOCKOCTEH.

48. Adpdunnusie GyHkiuu. AQduHHBIE TUIOCKOCTH KaK PEIICHUS! CUCTEM JIMHEHHBIX YpaBHEHUH.
49. EBknuioBsl adduHHbIE TpocTpaHcTBa. OTpe3ok. Pacctosnus u yriuel. Teopema Iludaropa.
50. Paccrosinue ot Touku A0 miockocTd. O0beM mapalienenumnesaa.

51. OOmmii NepHeHIUKYIsp K JBYM IUIOCKOCTSM. YCJIOBHE E€IMHCTBEHHOCTH OOILIEro
neprneHauKkysapa. Paccrosaue Mexay mIOCKOCTSIMHU.

52. I'pynimiel 1 reomeTpun. JIMHEHHBIE TEOMETPHH.

Cnucok 3a1a4 3x3amena (M-YK-1.2 , 1-YK-1.1, M-OI1K-3.3, N-OIIK-3.4)

3 cemecTp

3anava 1. BeisCHUTB, KaKkKe U3 COBOKYITHOCTEH MHOTOYJIEHOB CTETIEHU HE BBIIIE n Haj moyieM F
00pa3yIoT IMHEHHOE BEKTOPHOE MPOCTPAHCTBO: a) MHOTOWIEHBI, UMEIOIINE KOPEHb B 3aIaHHBIX
nByX Toukax a u D; 6) MHOrouNeHHl, y KOTOPBIX CyMMa BCeX Kod((pUIUEHTOB paBHa HyIl0. B
ClIy4ae MOJIOKUTEILHOTO OTBETa HAWTH pa3MEepHOCTh U Oa3uc.

3anava 2. HaifTu pa3MepHOCTb CyMMBI U II€pECeUEHUs MOANPOCTPAHCTB, HATSHYTHIX HAa CUCTEMBI
Bektopos {a,,a,} u {b,,b,}: a, =(1,0,11),a, =(1,0,01),b, =(0111),b, =(1,111).

3amava 3. Jlokazath, 4TO CymMMa HOJMPOCTpaHCTB L u M BeKTOpHOTO MpocTpaHcTBa V paBHA
MEPECEUCHHIO BCEX MOANPOCTPAHCTB, cojepxamux u L, u M.

3ayaua 4. Haiitr uncio Beex 6asucos [ -mepHOTo npoctpancTa V Hag noinem u3 ( 2J1€MEHTOB,
coAepKalnX 3aJaHHbI HEHYJIEBOW BEKTOP.

3amaya 5. SIBnseTcs M OAMPOCTPAHCTBOM JIMHEHHOTO BEKTOPHOTO MPOCTPAHCTBA MHOTOUJICHOB
OT OJHOI NepeMeHHOM Han monmeM F : a) MHOXkeECTBO BCEX MHOTOUIEHOB HE COIEPIKAIIUX
YETHBIX CTENCHeW epeMeHHO# X ; ) MHOYKECTBO MHOTOYJICHOB YE€THOM CTENeHH?

3amaga 6. [TycTh pa3MepHOCTb CyMMBI IBYX MOAMPOCTPAHCTB HA €AMHUILY OOJIbIIEe Pa3MEPHOCTH
uX nepecedeHus. YTo MOKHO CKazaTh 00 STHX MOIIPOCTPAHCTBAX ?

3amaua 7. [ycte F[X,X,,...,X,] -- MHOkecTBO MHOrO4wIeHOB OT I mepemennbix Hax moem F .

KakoBa pa3MepHOCTh MOAMPOCTPAHCTBA ATOTO MPOCTPAHCTBA, COCTOSIIETO M3 OTHOPOJHBIX
MHOTOWwIeHOB crenenn K ?



3amaga 8. Ilycts U, V, W - moanmpocTpaHcTBa BEKTOPHOI'O IIPOCTPAaHCTBA. JlOKaxuTe, 4TO
U+W)nW+V)N(V +U) =[W +V) U]+ [V +U) n"W].

3amaua 9. [1ycth V - BeKTOpHOE MPOCTPAHCTBO PA3MEPHOCTH 4 HAJ MOJEM M3 MSTH 3JIEMEHTOB.
CKOJBKO CYLIECTBYET BBIPOKICHHBIX OrepaTopoB uz V B V?

3amaga 10. Ilycte nuHeiHBI onepaTtop A JAEHCTBYET Ha MHOXKECTBE KBaJpaTHBIX MaTpUIl
pa3MepHOCTH 2 yMHOKE€HHEM Ha (UKCHPOBAHHYIO MaTpuily pa3mepa 2. HaiiTu MaTpuily 3TOro
oreparopa B MPOCTPAHCTBE BCEX KBAIPATHBIX MATPHUIL PAa3MEPHOCTH 2.

3amaua 11. ITycth MaTpuiia A mepecTaHOBOYHA C JII0OOW KBaJapaTHOW MaTpuIiei pazmepa 5. Uto
MO>KHO CKa3aTh O €€ KOPIaHOBOW HOpManbHOU opme?

3agavya 12. IlycTh kBagpaTHas Marpuila COCTOMT M3 OJIHMX eauHull. KakoBa ee xopaaHoBa
HOpManbHas popma?

3amaua 13. Haiitu exp(A), e A - KBagpaTHas MaTpHUIla, COCTOAIIAS U3 OJHHUX C€IWHUII, pa3Mepa
2.

3amaua 14. ITycte maTpuiia A 06s1ajaeT CBOWCTBOM A*=1,rne | --- equHMYHAs Marpuia. Yro
MO>KHO CKa3aTh O €€ KOPJIaHOBOW HOpMaJIbHOH (hopme?

3anaua 15. [Tycts A - coGcTBeHHOE 3HaYeHne MaTpuibl A. BepHo i, uto y marpuusl f(A), rae
f-MHOrOUIEH OIHOM NEpeMeHHOit, nMeeTcs coOCTBeHHOE 3Hadenue f( A )?

3amaua 16. [1ycts )xopmaHoBa HOpMasibHasi opMa MaTpUllbl A COCTOUT M3 OJHOU KIIETKH. UTO
MOJKHO CKa3aTh O KOPJAHOBOH HOpManbHOi Gopme A2?

3amaya 17. BepHo nu, 4TO omneparop HWIBIIOTEHTEH TOTAAa M TOJIBKO TOI/A, KOTJa BCE €ro
COOCTBEHHBIEC 3HAYEHUS PaBHBI HYIIO?

Bamaua 18. KakoB MHHMMANbHBI MHOTOUYIEH MATPHIBI A2, eciu >KOpHAHOBA HOpPMANbHAS
dbopMa MaTpuLlbl A COCTOUT U3 ABYX KJIETOK?

3amaua 19. Jlokasats, uTo ecnu omepatop A HEBBIPOXKIEHHEIH, TO omepatopsl A 1 A~ umeroT
OJIHU U T€ K€ COOCTBEHHBIE BEKTOPHI.

3anmava 20. HaiiTi Bce KBaapaTHBIC MAaTPHUIIBI, KOK/1ash U3 KOTOPBIX MOJ00HA TOIBKO caMoii ceoe.

3agava 21. Korma MuHUMaibHBINA MOJIMHOM MATPUIIBI pPaBEH 2212 Ilepeuncnuth Bce Takue

MaTpHUIIbI pazmepa 4.

3amaua 22. ITycts Tpu BekTopa @,b,C muHeiiHO HezaBucHMBL. BymyT i TMHEHHO HE3aBUCHMEI

BeKTOpHIL: a) a,a+b,a—b—c; 6) a—b,b—c,c—a;c) a+b—-2c,2a-b+c,—a+2b+c?

3amaua 23. KakoBa pa3MepHOCTh NPOCTPAHCTBA (PYHKIIMOHAIOB, OOJAJAIONINX CBOHCTBOM
f(a)+ f(b)+2f(c)=0, ecau a,b u C- auHEiHO HE3aBHCUMBIE BEKTOPHI?

3anaua 24. Haiitu )Kop/1aHOBY HOpMaJIbHYIO (POPMY MaTpULbI A:

1110
0101
A=

0 011

0 001
1 0 -1
3anaua 25. Haiftu xxopnanoB 6a3uc matpunst A: A= 0 -1 O
-1 0 1

3amaua 26. Haiitu Bce 3HaueHUs: A, MpPU KOTOPBIX BEKTOp D JIMHEHHO BBIpakaeTCsi depe3
a,,a,,8,: a =(2,35),a, =(3,7,8),a, =(1,-61),b=(7,-2,1).

3amaga 27. HaliTu pa3MepHOCTh CyMMBl M IEPECE€UYEHMs] MOANPOCTPAHCTB, HATSHYTBIX Ha
cucteMbl BekTopoB &, =(1,2,1),a, =(1L1-1),a, =(133) u b, =(122),b, =(2,3,-1),b, = (11,-3).
3amada 28. HaliTu MaTpHIly JTMHEHHOTO ONEepaTopa, 3alaHHOr0 B IMMPOCTPAHCTBE BEIIECTBEHHBIX
KBaJPaTHBIX MATPUIl pasMepa 2 TpaHcmonupoBanueMm: X > X'. B kadecTse 6asmca BBIOpaTh
maTpuaHble exuannel E; = (6, =1npu k =i,1 = j;e, = 0B nporusHoM ciyuae).
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3anava 29. HaiiTu Bce MaTpHIibl, IEPECTAHOBOYHBIE C KOPAAHOBOM KJIETKOM.
3amaua 30. Haiitu simpo m oOpa3 JWMHEHHOTO oOmeparopa, 3aJaHHOTO B TPOCTPAHCTBE
BEIIECTBEHHBIX KBAJPATHBIX MATPHIl pa3Mepa 2 YMHOXKEHHEM Ha (PUKCHPOBAHHYIO MAaTPHILY

A 1 0
=l 4 CIpaBa.
4 cemecTp

3agaua 31. Haiitu HopMambHbI BuA KkBagpaTuuHoM ¢dopMbel X X, + X, X5+ X, X5 H

HEBBIPOXKIEHHOE JINHEIHOE NTpeobpa3zoBaHue, IPUBOJAILEE K 3TOMY BUY.

3anaya 32. Kakumu 3Ha4eHUSIMHM paHTa U CUTHATYphl XapaKTEPU3YIOTCS TE KJIacChl BEIIECTBEHHO
9KBHBAJICHTHBIX KBaJPaTUYHBIX (GopMm, mis Kotopbix dopma f oskBuBanentna dopme — f ?
OTtBeT 000CHYHTE.

3amagya 33. HaifTu uymcio KJIAcCOB 3KBUBAJIEHTHOCTH HAJ IOJEM BEIIECTBEHHBIX YUCEN  JUIS
(GbopM OT N epeMEHHBIX, UMEIOIIUX 3a/JaHHYI0 CUTHATYpY S.

3anaua 34. Ilyctb A u B -- caMOCOIpsDKEHHBIE ONEPAaTOpbl HA YHUTAPHOM IPOCTPAHCTBE V.
Ecnu st modoro X €V Bemosnnaeno (Ax|X)=(Bx|x), to A=B. Jloka3ars.

3agaua 35. Jloka3zaTh, 4YTO BCsKas BeIIECTBEHHass oOpaTumas MaTpulla MOXXET ObITh
IIpEJICTaBJICHA B BUJE MPOU3BEICHUS OPTOTOHAILHOM MAaTPUIIbl U MOJIOKHUTEIBHO OIPEIEICHHON
MaTpHIIbL.

3amava 36. Jlokas3arh, 4TO €CiU JIMHEHHbIC omepatopsl A u B mepecranoBounbl, To Ker A u
im B MHBapHaHTHBI OTHOCUTENILHO omepaTtopa A.

3amawa  37. Haiftu  maTpuily  CHUMMETPHYECKOHM  4yacTH  OwiMHeWHOM  (opmbl

FOGY) =2XY, —3%, Y, —4X, Y3 + X, Y1 =X, Y3 + XY, -
3anaua 38. He npou3Bo/isi BBIYMCIACHHM, BBISCHUTH, SKBUBAJICHTHBI JIM B 00J1aCTH BEIIECTBEHHBIX
YHuCeNn  CIEAYIOIINe OMIIMHCIHBIC (bopMBbI: (X, y)=2XY, —3% Y5+ X, Y, U

9(X,Y) = XY, =X Y1 +2%,Y, +3% Y5 —3Xs Y.

3amaua 39. He paseickuBasg JHMHEWHOTO TMpeoOpa3oBaHMs, HAWNTH KAHOHMYECKHH BHI
KBaJpaTUUHOMK QopMbl (| = 2X* +3y* — 2% + 2Xy + 2XZ .

3anaua 40. BeisicHUTD, Kakue U3 CIEeIyIOIUX KBaJApaTHUYHBIX (POPM SKBHUBAJIEHTHBI B 001aCTH
BemeCTBeHHBIX uncen: f =x*—yz, g=xy—z°, h=xy+z°.

3anaua 41. Jloka3aTh, 4TO €ClIM M3 KaXAOM M3 JIBYX KBaJPaTHYHBIX (OPM MOXKHO INEPEUTH
HEKOTOPBIM JIMHEHHBIM (HE 0053aTeIbHO HEBBIPOXKACHHBIM) MpeoOpa3oBaHUEM K JPYTOi, TO 3TU
(opMBI S5KBUBAJICHTHBI.

3amaua 42. Haiitu pa3MepHOCTh HPOCTPAHCTB CHMMETPUUECKUX U KOCOCHMMETPHUYECKHX
OMIMHENWHBIX (OPM Ha BEKTOPHOM IPOCTPAHCTBE Pa3MEPHOCTH N.

3anaya 43. HaliTu opTOroHanpHyI0 MPOEKIMIO BEKTOpa X Ha JIMHEHHOE MOANPOCTPAHCTBO L,
ecmu x=(4,2,3,1), L=<(1,1,1,1), (1,2,2,1), (2,3,3,2)>.

3amaua 44. Haiitu Ouccektpucy yria A tpeyroibHuka ABC, 3a7aHHOTO KOOpAMHATAMH €ro
BEpILKH (B MPOCTPAHCTBE pa3MepHOCTH, Oonbiieit 3) ecnu A=(2,4,2.4), B=(6,4,4,6), C=(5,7,5,7).
YemMy paBHa IUIOMIAb TPEYTOJILHUKA?

3amaua 45. HailTu ypaBHEHUS IIJIOCKOCTH, NPOXOJSIIEH uepe3 TOYKU (B MPOCTPAHCTBE
pa3MepHocTH, Oonbieit 3) A(2,4,2,4,2), B(6,4,4,4,6), C(5,7,5,7,2).

3agayva 46. [1ycte V -- €BKIIMI0BO TPEXMEPHOE MTPOCTPAHCTBO, TAKOE, YTO

[IX|| ? =(x|x)= 3x° +2y2 +z° -4Xy-2Xz+2yz. HaiiTu Bce BEKTOpHI, OPTOTOHAIBHBIE BEKTOPY
x=(1,2,3).

3anava 47. Haiitu 0a3zuc opToroHajlbHOTO JonojHeHus: M noamnpoctpancTBa L, HaTaHyTOrO Ha
cucremy Bekropos a=(1,0,1,2), b=(2,1,2,3), ¢=(0,1,-2,1).

3anaua 48. [lycte L -- moampocTpaHcTBO eBkIuaoBa mpoctpancTtBa V. Ilokazate, 4to mr000i
BEKTOp XE€ V 0JHO3HAYHO MNpEACTaBUM B BUIE X=y+Zz, rie YEL, a BeKTOp z opToroHaieH
mro0oMy BekTopy u3 L.
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3amaga 49. BepHO /1M, YTO MHOXECTBO CHUMMETPUYECKHX KBAaIPATHBIX MaTpHUI] COCTABISAET
rpymnmny no yMHOKEHHIO?
3anaga 50. HaiiTu nopsiiok rpyninsl HEBBIPOKIACHHBIX JIMHEHHBIX ONEPATOPOB A MPOCTPAHCTBA

V pazMepHOCTH 2 HaJl IOJIEM U3 JIBYX 3JIEMEHTOB, YIOBJIECTBOPSIONUIUX COOTHOIICHUIO AAT=E.
3amaua 51. HaiiTu paccTossHEE OT TOYKH, 3aJaHHON BEKTOpoM x=(4,2,5,1), 10 MOAIPOCTpaHCTBA,
32JIaHHOTO CHCTEMOW ypaBHEHHI 2X-2Yy+2+2t=9, 2X-4y+27+3t=12.

3amaua 52. HaiiTu cucreMy ypaBHEHHI M TapaMeTpHUECKUE YpaBHEHUs, 3aatomue adhGuHHyO
obomouky MHokecTBa Touek: A(1,0,1,2), B(2,1,2,3), C(0,1,-2,1), D(1,3,2,4).

3amava 53. [lycte L 1 M -- moampocTpaHcTBa eBKIUA0Ba mpocrpanctea V u dim L < dim M.
Joxaxwute, uro B M HalfieTCs HEHYJIEBOW BEKTOP, OPTOTOHAIBHBIH JIFOOOMY BEKTOPY U3 L.

3anaua 54. HaiiTu BeKTOpBI, IOMONHSIOMUE CHCTEMY BEKTOpoB a,; =(2,3,5,-2), a, =(3,-7,3,0) no

opToroHanbHoro 0asuca. CKajsgpHOE IPOM3BENEHUE CUNTATH CTAHAAPTHBIM.
3amaua 55. I[lpuMeHsiss mporecC OpPTOrOHANM3AIMKM, IOCTPOUTH OPTOTOHAIBHBIM Oa3uc
IOIPOCTPAHCTBA, HATSHYTOrO Ha cucTeMy BekTopos: (2,1,3,-1), (7,4,3,-3), (1,1,-1,0), (5,7,7,8).
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«/IuHeitHas anredpa»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Kypc nuHelHol anreOpsl sBISETCS COASpkKATEIbHO HACBIICHHBIM U BECbMa 0ObEMHBIM.
[TosTOMy OH TpeOyeT OT CTyIeHTa CUCTEMAaTHUECKUX YCUITHMA.

ITpu n3yyeHun Teopun HEOOXOIUM pa3dOp CTYAECHTOM JIEKIIMOHHOTO MaTepualia JIoMa ¢
NPUMEHEHHEM JIUTEPaTypbl M BBIACICHHEM MECT, TPEOYIOUIMX MOSICHEHUS TPHU CIEAYIOIIEM
KOHTAKTE C IIPENOoJaBaTeIIEM.

3amauHblii MaTepuall Mo JIMHEHHON anreOpe mojapasfensercs Ha JBe OONbIINE TPYIIIHI.
[lepByto rpymiy COCTaBJIAIOT 3aa4d CYryOO BBIUMCIUTENIHOW HAIPaBICHHOCTH; MX LENIb —
HapaOOTKa BJIAJICHUS BBIYMCIUTEIBHBIMUA AITOPUTMAMU JHHEWHOU anreOpbl. DTH alrOpUTMBbI
HECJIOKHBI U TPU JOOPOCOBECTHOM paboTe CTYIEHTAa HE BbI3BIBAIOT 3aTpyJHEHUH. BTopyro
IpYyNIly COCTaBJIAIOT «TEOPETHUYECKHE» 3ajaud. OTO JUOO 3aJauyd Ha JI0Ka3aTeNIbCTBO
YTBEP)KJICHUM, MO0 3aJaud Ha BBIYMCICHUE, AJTOPUTMOM pELICHUS KOTOPBIX CTYIEHT Ha
JTAHHBI MOMEHT HE paclloyiaraeT, ¥ B 3aJlaHUE BXOAMUT KaK pa3 IIOCTPOCHHUE HTOr0 AJTOPUTMA.
3agaun 000MX BUAOB YacTO BBI3BIBAIOT 3aTPYAHEHUS, U TOITOMY CTYAEHTY PEKOMEH]IyeTCs
IPUCTYNaTh K BBIIOJHEHHUIO JOMAIIHEro 3a/laHusl 3apaHee, 4ToObl y HEro ObLIO JIOCTATOYHO
BPEMEHM Ha Pa3MBIILICHUE U BO3MOKHOCTb BEPHYTBCS K PELICHUIO 3a/1ayM MO3JHEe. 3aJa4HbIi
martepuai Oepercs nmpenmyiecTBeHHO u3 coopHuka U.B.IIpockypsikosa.

B xoH1e 060uX ceMecTpOB U3yYeHMs AMCLUIUIMHBI CTYAEHThI CIAIOT 3K3aMEH. DK3aMeH
NPUHUMAETCSl 10 3K3aMEHALMOHHBIM OWjeTaM, KaXIblii M3 KOTOPBIX BKJIIOYAET B ceOs 1Ba
TEOPETUYECKUX BOIIPOCA, IUIIOC 33Jjaya, KOTOPYIO CTYAEHT MOJy4aeT clydalHbIM oOpa3oM u3
¢ukcupoBaHHoro Habopa. Ha camocrosiTenbHyI0 OATOTOBKY K 3K3aMEHY BblAensercs 3 JHA,
BO BpeMs ITOATOTOBKH K dK3aMEHY IIPElyCMOTPEHA TPYIIOBas KOHCYJIbTALHS.

OcBouTb BONPOCHL, M3JaraéMple B TPOLECCE H3YUYEHUS IUCHMIUIMHBI <«JIuHeitHas
anreOpa» caMOCTOSITENIBHO CTYACHTY KpaifHe CII0’KHO. DTO CBA3aHO CO CIIOKHOCTBIO H3y4aeMOro
MaTepuaia U OonbmUM o0beMOM Kypca. IlosTomy mocemieHne BceX ayIUTOPHBIX 3aHITUN
SBJISICTCS COBEPUICHHO HEOO0XOAWMBIM. be3 yNOpHBIX W peryiaspHbIX 3aHATUH B TEUEHHE
ceMecTpa CcJaTh  JK3aMEH II0 WTOTaM U3YYEHUs JUCLUIUIMHBI CTYJIEHTY MPaKTUYECKH
HEBO3MOXKHO.
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