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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

H-YK-1.1

OcyIiecTBIseT CUCTEMHBIIH
aHaJIN3 3a]1a4H, BBIJICIISIS e¢
0a30BbIe COCTABIISIONIUEC

Ymern:

- pacro3HaBaTh O0BEKTHI JAHHOU 3aJ1a4H,

- BBIOMPATh COBOKYITHOCTh METO/IOB,
COOTBETCTBYIOIIHX KJIacCy 0ObEKTOB
paccmaTpuBaeMoi 3ajauu, u
MIOCIIEZIOBATENIBHOCTD MTPUEMOB U JIEHCTBHUHA [T
e€ KOPPEKTHOTO pelIeHHUs

H-YK-1.2

Ompenenser,
UHTEPIPETUPYET U
pamkHpyeT HHPOPMAIIHIO,
TpeOyeMyIo sl peleHus
TIOCTABJICHHOM 3a1a4n

Baangers:

HaBBIKAMH MHTEPIIPETALIMN PE3yIbTaTOB aHAIN3a
BBIUMCIICHUH B 3a/1a4ax anreOpbl U T€OMETPUN
3HaTh:

- OCHOBHBIE KJIacChl 00BEKTOB TMHEHHON
anredpsl 1 MHOTOMEPHOH JIMHEHHOI reoOMeTpHH

Oo6umenpodeccuoHalbHble KOMNETEHIIUN

OIIK-3

Crioco0OeH Ha OCHOBaHUM
COBOKYITHOCTH
MaTeEMaTHYECKUX
METOJIOB pa3pabaThIBaTh,
000CHOBBIBATH U
pealln30BLIBATh
MPOLEAYPHI PELICHUS
3a7a4

H-OIIK-3.3

IIpumensier
MaTeMaTHYECKUH anmapar
JUISL peLLeHUs TPUKIaJHbIX
Y TEOPETUYECKUX 3a1a4

YmMmers:

- CTPOUTH U aHAIN3UPOBATH OOBEKTHI U
BBITIOJHATH OCHOBHBIE KOHCTPYKIIUH B TMHEHHOMN
anredpe 1 MHOTOMEPHON JIMHEHHON IreOMeTpUH
Baapern:

- OTIBITOM PabOTHI C JINHEWHBIMU 1 aQPUHHBIMA
0TOOpaKEHUSIMU

N-OIIK-3.4

3HaeT OCHOBHBIC ITOHSATHS,

3HaTh:
OCHOBHBIE ITOHSITHUS U PE3YJIbTaThl JUHEHHON




pohecCHOHATBHOMN pe3yabTaThl U METOJIBI
JeSITeITbHOCTH COBpPEMEHHON MaTeMaTHUK!
U CIICHAPUH UX
MPUMEHEHUS B 3a/1a4aX
podeCCHOHATTEHOM
JIeSITEIIbHOCTH

anreOpbl 1 MHOTOMEPHOU JIMHEHHOM reoMeTpun
Baapern:
- HaBbIKaMH BBIYMCIEHUN XapaKTepUCTUK
BEKTOPHBIX MTPOCTPAHCTB U JTMHEWHBIX
OTOOpaKEHHI B MATPUIHON (hopme

4. O0beM, CTPYKTYPA U co/ieprKaHue THCHUTITHHBI

OO6mmast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISIET 8 3a4eTHBIX enuHuIl, 288 akaJl. 4acoB.

Ne Tembl (pa3aebl)
n/n JUCHMILIMHBI,

Bunbl yueOHBIX 3aHATHI,
BKJIIOYAs1 CAMOCTOSITE/IbHYIO
HX colep:KaHue padoTy CTyAeHTOB,

H MX TPY0eMKOCTh
(B akageMHYeCcKHX Yacax)

DopMbI TEKYLIEr0
KOHTPOJISI yCIIeBaeMOCTH

dopMa IPOMeKYTOIHOI
arrecTalMu

2.
§ KontakTHas pa6ora m (no cemecmpam)
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3anmanue st cam. pabd. Ne 1
1 |BekTopHOE NpOCTPAaHCTBO 3 6 6 2 8 Camocront. pabota No 1
5 I'oMoMOpdU3MBI BEKTOPHBIX 3 10| 12 5 12 3ananue st cam. pad. Ne 2
MPOCTPAHCTB CamocTosT. pabota Ne 2
3 JIunelinple onepaTopsl 3 112 | 12 5 15 3amanue s caMm. pabd. Ne 3
CamocTosT. paboTa Ne 3
4 |BOWCTBEHHOCTH 3 4 2 1 2
2 | 05| 33,5 |px3amen
Hroro 3a 3 cemecTp 32 | 32 9 | 05| 705
144 akap. yaca
5 bunmseitrsie 4 6 6 1 8 |3amanme mns cam. pad. Ne 5
KBaJpaTHYHbIE (POpMBI
BexTopHbIe IpocTpaHCTBa C 3amanue nis cam. pad. Ne 6
6 . .| 4 8 8 2 10
JIOTIOJTHUTEIBHON CTPYKTYPOH CamocTosrt. padota Ne 4
JIuneiiHble onepaTopsl U
KBaJpaTHYHbIE POPMEI B 3aganue 1 cam. pad. Ne 7
7 4 8 8 2 10
IIPOCTPAHCTBAX CO Camocrosr. pabora Ne 5
CKAJIIPHBIM MTPOM3BEICHIEM
AduHHBIE U BKINIOBBI 3ananue JuIst caMm. pad. Ne 8
8 4 |10 | 10 2 9
TOYEUYHBIE IPOCTPAHCTBA Camocrosrt. pabora Ne 6
2 | 05| 33,5 |px3amen
HToro 3a 4 cemecTp 32 | 32 9 |05/ 705
144 akap. yaca
HUTOI'O 64 | 64 18 |10 | 141

Conep:xaHue pa3/iesi0B IUCHUILIHHBI:

1. BekTOpHOE NPOCTPAHCTBO.

1.1. TloHsiTHE BEKTOPHOIO MPOCTPAHCTBA: OMPEAEICHUE U MPUMEPHI BEKTOPHBIX MPOCTPAHCTB HAJ
OECKOHEYHBIMU U KOHEYHBIMH MOJISIMH. JIMHEHAas 3aBUCUMOCTh U €€ CBOICTBA.




1.2. TloampoctpanctBo. OObeaMHEHHE, CyMMa M IIEpeceYeHHMEe MOANPOCTpaHCTB. JIMHelHas
000J10YKa TOAMHO>KECTBA BEKTOPOB BEKTOPHOT'O MPOCTPAHCTBA.

1.3. @unpTpanuu (11enu noAIpOCTPaHCTB) B BEKTOPHOM IpocTpaHcTBe. basuc u pasmepHocTs. [[Ba
OIpeNIeIeHUs] Pa3MEpPHOCTU BEKTOPHOIO MPOCTpaHCTBAa. Pa3mepHocTH M 0a3uChl CyMMBI U
nepecedeHysl MOANPOCTPAHCTB.

1.4. KoopaunaTtel BekTopa B Oaszuce. MaTpuiua mnepexona OT OJHOro 0as3uca K Jpyromy.
Brruncnenue KoopAHHAT BEKTOpa IPU CMEHe Oa3uca.

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

2. 'omomMop¢du3Mbl BEKTOPHBIX NPOCTPAHCTB.

2.1. JluneitHoe otoOpakeHue (romomMop(du3M) BEKTOPHBIX MHPOCTPaHCTB. [IpuMepbl TUHEHHBIX
oroOpakeHunii. M3omophusM BeKTOpHBIX mpocTpaHcTB. Kilaccudukanus KOHEYHOMEPHBIX
BEKTOPHBIX NPOCTPAHCTB. bazuc kak uzomopdusm.

2.2. Marpuna JMHEHHOTO 0TOOpa)keHHs] BEKTOPHBIX MPOCTPAHCTB B nape 6a3ucoB. Ee m3menenue
pu cMeHe 0a31CoB.

2.3. Snpo u oOpa3 nuHEHHOrOo OTOOpaXKEHHs, WX pa3MepHOCTH. Kpurepun HHBEKTHBHOCTH,
CIOPBEKTUBHOCTH U OMEKTHBHOCTHU JINHEHHOT0 0TOOpakeHus. PaHr npousBeieHus JBYX MATPHILL.
2.4. @akToprnpocTpaHCTBO. M30oMOphHOCTH BCeX TPSAMBIX JIOTNIOJIHEHHH K  JaHHOMY
HOAIIPOCTPAHCTBY.

3. JIuHeiiHble OnepaTophbl.

3.1. ITlonstue sHIOMOp(U3Ma BEKTOPHOTO MpOCTpaHCTBA (JIMHEHHOro omnepartopa). MaTpuna
nuHeHOoro omeparopa B Oasmce. [logob6me marpui. Ilonstme anreOpel Hax moiem. Anredpa
9HI0MOP(PHU3MOB JaHHOTO BEKTOPHOIO IpocTpaHcTBa. Ee n3omMopdusmbl Ha anredpy KBajpaTHBIX
MaTpHLL.

3.2. IlonuHOMBI OT NIMHEHOrO onepartopa. ['omoMop¢u3mM anreOpsl MOIMHOMOB OT 1 epeMeHHO! B
anreOpy SHAOMOP(PHU3MOB BEKTOPHOTO TIpocTpancTBa. [loganredpa, mOpoKACHHAS OMEPaTOpoOM, U
MUHUMAaJIBHBI IIOJIMHOM JIMHEMHOrO omeparopa. BpluucieHHMe MUHUMAJIBHOTO IIOJIMHOMA
JIMHEMHOTO omneparopa.

3.3. lHBapuaHTHBIE NOAIIPOCTPAHCTBA JIMHEHHOrO ornepartopa. IIpuMeps! JIMHEHHBIX ONEPaTOpOB,
oOnanaromux U He 00siajaronX cCOOCTBEHHBIMM MHBApHUAHTHBIMU MOANpOCTpaHCTBaMu. MaTpuiia
JUHEHHOro omepaTopa B 0a3uce, COIIACOBAHHOM C WHBapUAHTHBIM IOJIPOCTPAHCTBOM.
IIpoexTopsl. dakToponepaTop 1 €ro MaTpHuIia.

3.4. CoOcTBeHHble  BEKTOpbl M  COOCTBEHHblE  3HAauYe€HUs  JUHEWHOro  oreparopa.
XapakTepUCTUYECKUI TIOJIMHOM JIMHEHHOTO OIeparopa M €ro HHBAapUAHTHOCTh. Teopema
["amunpToHa — Komu.

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

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

4. JIBO/iICTBEHHOCTb.

4.1. IloHsTHe JBONCTBEHHOI'O BEKTOPHOTO IPOCTpaHCTBA. JIBOMCTBEHHOCTh U OIEpalu Hal
noJanpocTpaHcTBaMu. JIMHeHHbIH onepaTop, ABOHCTBEHHBIN K JaHHOMY. J[BOHCTBEHHBIE 0a3uChl U
MaTpulla JBOMCTBEHHOIO OIepaTopa B JIBONCTBEHHOM Oa3uce. PediekCMBHOCTh BEKTOPHBIX
IIPOCTPAHCTB.

4.2. KaHOHMYECKOE CTIapUBaHUE, €0 HEBBIPOXKIEHHOCTh U BUJ] B pa3JIMUHbIX Oa3ucax.

4.3. IlpuBenenne MaTpuIlbl JTMHEWHOTO ONIEPaToOpa K BEpXHETPEYTOJIbHOMY BULY.

5. buinHeliHbIe M KBaJApaTH4YHbIe GOPMBI.

5.1. TlonmununeitHoe otoOpaxenue. Ilommnuueiinas ¢opma. bunmuneiinas ¢opma. Bekropnoe
MIPOCTPAHCTBO OWJIMHEHHBIX (OPM Ha JaHHOM BEKTOPHOM IpocTpaHcTBe. CHUMMeETpUYecKHe M
KOCOCUMMeTpHuueckue OminHeiHble popMbl. MaTpuna 6unuHeHoi (opMbl B BBIOpaHHOM Oa3uce U
ee npeoOpa3oBaHue Npu cMeHe 6a3nucoB. KOHrpy?HTHOCTh MaTpuL.

5.2. Ksagparuunbsie (opmbl. KaHoHHueckuil ¥ HOpMalbHBIM (B BELIECTBEHHOM Cllydae) BHJIbI
MaTpHULIbl KBAAPATUYHON (OpPMBL. 3HAKOOIPEAEICHHOCTh U HEBBIPOKIEHHOCTh, CUTHATYpa U PaHr.
OKBHUBAJICHTHOCTb KBaJpaTHYHBIX (opM. Metoapl Jlarpanxa u SIkoOn nmpuBeeHNs KBaApaTHUHON



dopmbl Kk KaHOHMYeckoMmy BuAy. Kputepuit CunbBecTpa  MOJOXHUTEIBHOM OINpPEaeTEeHHOCTH
KBaJApaTUYHON (HOPMBL.

5.3.  Kococummerpuyeckue (opmbl. CHMIUICKTHYECKAsT IUIOCKOCTh.  HEBBIPOXKICHHOCTH
KOCOCUMMETpHUYECKONH (OpPMBI M Pa3MEPHOCTb IPOCTPAHCTBA. KanoHnndeckue MaTpHIbI
Kococummerpuueckux ¢opm. Merox Jlarpanxa HpuUBENEHHS KOCOCUMMETPHUYECKOW (OpMBI K
KaHOHUYECKOMY BHIY.

6. BekTOpHBIE NPOCTPAHCTBA C IONOJHUTEJIbHON CTPYKTYPOH.

6.1 EBxmumoBsl mnpoctpanctBa. HepaBenctBo Komum — byHskoBckoro. Ero crencrBus.
OpTOroHaNBHOCTD. OpTOHOPMUPOBAHHBIM 0asmuc. Teopema 0 CYyILLIECTBOBAHUU
OpTOHOpMHpOBaHHOro 6asuca. IIpouecc oproronamuzaumm I'pama — Ilmuara. M3omopdusm
€BKJIMJIOBBIX ITpOCTpaHCTB. OpTOroHaabHas rpymnmna.

6.2. CumuiekTryeckas rpymnmna. Teopema o CeKTpe CUMIUIEKTHYECKOTO OIlepaTropa.

6.3. Tlonyropanuneiinsie Gopmbel. pmuTOBBHl GopMbl U mpocTpaHcTBa. HepaBenctBo Komm —
ByHsikoBckoro B 3pMuUTOBOM citydae. OpTOHOPMHPOBAHHBIM 0a3uC B S3PMUTOBOM IPOCTPAHCTBE.
PaBenctBo IlapceBais.

6.4. YHuTapHbIC MaTPUIBI U YHUTApHAs TpyIIa.

7. JluHeliHble omepaTopbl M KBajJpaTH4Hble (OPMBI B NPOCTPAHCTBAX €O CKAJSIPHBIM
NPOU3BEACHUEM.

7.1. Jluneiinbie onepatopsl u 0-muHeitHbIe popmbl. ConpshkeHHbIH onepaTop. CBoiicTBa oneparuu
conpspkeHus. Kiaccbl 3pMHTOBBIX M KOCOIPMUTOBBIX OIEpaTOpoB. ANreOpbl 3pMHUTOBBIX U
KOCO3PMUTOBBIX OIIEPATOPOB.

7.2. MaTpuia conpsKEHHOIO U CaMOCONPSKEHHOTo oniepaTropa. Kpurepuil paBeHCTBa OIIepaToOpoB.
CoOcTBeHHBIC 3HAYCHUSI U TeopeMa O KaHOHWYECKOH (opme spmuToBa omepatopa. [IpumoskeHus
SPMUTOBBIX OIIEPATOPOB B (hU3HKE.

7.3. [lpuBenenne KBagpaTHIHON (GOPMBI K TIIABHBIM OCSIM. ATropuT™M. MaTpudHas GopMyIHpOBKa.
OpnHOBpeMeHHass JMAaroHaJIM3UPYEMOCTh Tapbl KBaJIpaTHYHbIX (OpM, OJHA M3 KOTOPBIX
MOJIOKUTEIBHO ONpEIeIiCHa.

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

7.5. Hopmanbubiii onepatop. CBsi3b HOPM@JIBHOCTH M JHaroHaau3upyemocTH. CrekTpaibHas
TeopeMa /Il HOpMAJIBHOTO OIlepaTopa.

7.6. llepecranoBouHble omepaTopbl. [lomokuTenbHO ompeneNneHHble omnepartopbl. Teopema o
pa3jI0KEHUU HEBBIPOXKACHHOIO OIlepaTopa B IPOU3BEACHUE IIOJOKUTENBHO ONPEIECIEHHOTO
orepaTopa U U30METPHH.

8. AppuHHBIC H eBKINAOBBI TOYCYHBIC IPOCTPAHCTBA.

8.1. Adpdunnsie npocrpancra. 3omopdpusm appuuHbIX npocTpaHCTB. APPUHHBIE KOOPAUHATHI.
CBs13b pa3IMUHBIX CUCTEM KOOPJAUHAT IPYT C APYTOM.

8.2. Ilnockoctu B adpdunHOM npoctpaHcTBe. [lapamerpuueckoe 3ananue miIockocTu. AdQuHHAs
oOonouka. BzaumHoe pacnonoxeHue IByX IutockocTeil. Adduunble ¢yHkuunu. AdunHbIE
IJIOCKOCTH KaK PEHICHUSI CUCTEM JIMHENHBIX YPaBHEHUM.

8.3. EBxnmaoBsl apduunbie mpoctpaHcTBa. Otpe3ok. Paccrosnus u yrael. Teopema Iludaropa.
Paccrosinue ot Touku 10 iockoctu. O0BEM napaiiesienune/a.

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

8.5. I'pynnibl u reoMerpu. JIMHEHbIE T€OMETPUN.

5. O0pa3oBaTe/ibHbIe TEXHOJOTHH, B TOM 4YHCJE TEXHOJOTMH JJIEKTPOHHOIO OOy4YeHUs H
AUCTAHUMOHHBbIe 00pa3oBaTelbHble TEXHOJOIMH, HCNOJb3yeMble NPH OCYIIEeCTBJEHHH
00pa30BaTeIbHOI0 MPoIecca Mo JUCHUTIINHE

B npouiecce 00yueHust HCMOAB3YIOTCS clleAyrole o0pa3oBaTebHbIe TEXHOIOTHH:



AxkageMuyecKkas JeKIHUs ¢ JJIeMeHTaMH JeKIHu-0eceabl — I0CIEA0BAaTENbHOE H3JI0-
KEHUE MaTepuaa, OCYILECTBIIIEMOE NPEUMMYIIECTBEHHO B BHUAE MOHOJIOra IPENOJaBaTelIs.
DeMeHTHI JIeKIMU-0ece1bl 00ecTIeYrBa0T KOHTAKT MPENOAaBaTeNs C ayIMTOPHEN, YTO TO3BOJIAET
MpUBJIEKaTh BHUMAaHHE CTYACHTOB K HauOoliee BaXXHbIM T€MaM UCIHIUIMHBI, aKTUBHO BOBJIEKATh
UX B Y4eOHBII MPOLIECC, CTUMYJINPOBATh UHTEPEC U PACCTABIATH AKIIEHTHI, KOHTPOJIUPOBATH TEMII
U3JI0’KEHUsl y4eOHOro MaTepuaia B 3aBUCMMOCTH OT YPOBHS €r0 BOCIIPUSTHSL.

IIpakTHyeckoe 3aHATHE — 3aHATUE, IOCBSIIECHHOE OCBOCHHMIO KOHKPETHBIX YMEHMH U
HaBBIKOB 110 3aKPEIUICHUIO IIOJYYEHHbIX Ha JIEKUMHM 3HaHuil. Ha mnpakTudeckoMm 3aHATHH
IIPOBOAMTCSA TAaKXe pa300p BBI3BABLIMX 3aTPYAHEHHME 3aad W3 3aJaHui s CaMOCTOSATEIbHON
paboTHI.

KoncynbTauum — BuJ Y4eOHBIX 3aHATHU, SBISIONIMICS OXHOH Hu3 (GOpM KOHTPOJIS
caMoCTOsITeNIbHOM ~ paboThl  cTyAeHTOB. Ha  koHCymbTanusax 1o mpoch0e  CTYACHTOB
paccMaTpUBAIOTCSl HaWOoJee CIIOKHbIE MOMEHTHI IPH OCBOCHHUHM MaTepuana JUCUUIUIMHBL,
IIPENo/iaBaTelib OTBEYAET Ha BOMPOCHI CTYAECHTOB, KOTOpPbIE BO3HUKAIOT Yy HHUX B IIpoLecce
CaMOCTOSITENIbHON PaOOTHI.

6. [lepeyeHb JHMIEH3MOHHOTO M (MJH) CBOOOJHO PACNPOCTPAHSIEMOr0 IPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MpPH OCYHIeCTBJEHHMH 00pa30BaTelbHOr0 Mpolecca 0
AUCHUILINHE

B niporiecce ocymiecTBiaeHusI 00pa3oBaTeIbHOTO MPOIEcca MO AUCIUILUINHE UCTIOIb3YOTCS:

st OPMUPOBAHUST MATCPUAIOB JIJISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH WM TIPOBEIACHHS
POMEKYTOUHOW aTTeCTAIMH, ISl OPMUPOBAHUS METOIUIYCCKUX MATEPUAIIOB 110 TUCIUILTHHE:

- nporpammel Microsoft Office;

- n3narenbckas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpPeMEHHBIX TMNpo(eccHOHANBHBIX 0a3 JaHHBIX M HMH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCNOJIb3YeMBbIX IPH OCYHIECTBJICHHH 00pa30BaTeIbHOIO Ipolecca Io
AUCHHUILIMHE

B nporecce ocymiecTBiaeHust 00pa3zoBaTeNIbHOTO Mpolecca Mo AUCHUILUINHE HCIOIb3YIOTCS:
- ABTOMaTH3MpOBaHHas 6nMbauoTeuHo-uHpopmannonHas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubaroTeyHas cucteMa «Jlaupy» https://e.lanbook.com

- DnexTpoHHas bubnmoteynas cucrema «FOpaiit» https://urait.ru

- DnekTpoHHast OubimoreyHas cucreMa «KOHCYyNnbTaHT CTyJEeHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEIbHOW  Y4eOHOHi  JHUTepaTypbl, PeCypcoB
HHG(POPMALIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTn «UHTepHeT» (IpHM HEOOXOAUMOCTH),
PEKOMEHAYEMBIX 1JIfI OCBOCHUA TUCHUIIJIUHBI

a) OCHOBHAS JIUTEepaTypa
1. Tumogeesa H. B. Jluneitnas anredpa. CoBpemenHas anredpa: yue0. mocoOue Juist By30B -
Spocnasis, SApl'Y, 2012. http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf
2. TumocdeeBa H. B. Jluneitnas anredpa. CoBpemeHHas anreOpa: ydeOHoe mocoOue ams
BY30B. U.2 - fIpocnasius, Apl'Y, 2017.
http://www.lib.uniyar.ac.ru/edocs/iuni/20170206.pdf



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20170206.pdf

3. [IpockypsikoB U. B. COopHuk 3amau no JMHEHHON anredpe: yueOHoe ocoOue AJisi By30B
— Camnkr-IlerepOypr: Jlans, 2024 https://reader.lanbook.com/book/397331

0) 1OMOJIHUTEIbHAS JIUTepaTypa
1. Koctpukun A. 1. Beenenue B anredpy: yueOHuK: B 3 yactsax. Yacts I: OcHOBBI anreOpsl

— M: OUBMATIIUT, 2003. https://www.studentlibrary.ru/ru/doc/ISBN5922101676-
SCNO0000/000.html

2. Kocrpukun A. M. BBenmenue B anreOpy: ydeOHuk: B 3 dactax. Yacte II: JluneitHas
anredbpa — M: ®U3MATIIUT, 2000.

3. Koctpukun A. W. Beenenue B anreOpy: yueOHuk: B 3 yactsax. Yacte III: OcHoBHBIE
CTpyKTYpHI anredbper — M: GU3MATIINUT, 2001.

9. MaTepuajbHO-TeXHHYeCKAasl 0a3a, He0OXoAUMAas JJs OCYIIECTBJIEHUSI 00Pa30BaATEILHOIO
npoiecca no JMCUMUIINHE

MartepuanbHo-TeXHUYECKass 0a3za, HeoOXxoauMmas ISl OCYIIECTBICHHUS 00pa3oBaTEIbHOIO
Iporecca 1o AUCLUIUIMHE BKIIOYAET B CBOM COCTAB CIELUAIbHBIE IIOMELICHUS:

- yueOHbIE ayIUTOPUU IJIs1 TPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUTIA;

- y4eOHBIC ayIUTOPUH JJIs1 IPOBEIACHUS MPAKTUYCCKUX 3aHITHIA (CEMHHAPOB);

- yueOHBIE ayIUTOPUU AJIsl IPOBEJCHUS TPYIIOBBIX M MHIUBUIYaTbHBIX KOHCYJIbTAIIUMT;

- y4eOHBIC ayJAUTOPUU JUIS TPOBEICHUS TEKYIIEro KOHTPOJIS M IMPOMEKYTOYHOH
aTTeCTaluu;

- IIOMEIIEHUS JJISl CAMOCTOATENLHON paOOThI;

- IOMEIIEHUS JIJIsl XpaHEeHUs! U NMPOPUIAKTUYECKOTO OOCITYKMBAHHUS TEXHUUYECKUX CPEICTB
00y4eHwusI.

[Tomemienust i caMOCTOATEIbHOW pabOThl OOYYAIOIIMXCS OCHAIICHBl KOMIBIOTEPHON
TEXHUKOW C BO3MOXXHOCTBIO TOAKIIOYEHHS K ceTu « HTepHeT» W olecrneueHueM I0CTyra K
3eKTPOHHON MH(pOpMaLMOHHO-00pa3oBaTenbHoi cpene Apl'Y.

ABTOp(BI):

npodeccop kadenpst AMIL, a.¢.-Mm. H. H.B. Tumodeena


https://reader.lanbook.com/book/397331
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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.

3agaHue 1Js1 CAMOCTOATEIbHOI PadoThl K TeMe 5 «buinuHeiHble U KBajpaTUUHbIE (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 oneparopbl 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
npoctpanctBa» 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 «AQpuHHbIE M €BKIMIOBBI TOYEUHBIE IMpOocTpaHcTBa» 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.
[ToampocTpaHcTBa BEKTOPHOTO MIPOCTPAHCTBA.

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 BEKTOPHBIX TpOCTpaHCTB. CMEKHBIE KIAcChl U (aKTOPIPOCTPAHCTBO.

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

7. MUHUMaJIbHBIA MHOT'OWIEH 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
paznoxenue. [Ipoekrop u ero ctpoenue. MiaBapuanTHas GuibTpanus. Bua MaTpuib! THHEHHOTO
oreparopa B 0a3uce, COIIACOBAHHOM C HMHBAPMAHTHBIM IOAINPOCTPAHCTBOM, HWHBAapUAaHTHOM
npsSMOM CyMMOW 1 MHBapuaHTHOM (uibTpanueit. @akroporeparop.

14. CoOcTBeHHbBIE BEKTOPHI U COOCTBEHHBIE 3HAUECHUs JIMHEHHOr 0 oeparopa.

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 st reopemsl ['amunbrona — 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. AJNTOpUTM HaAXOXKIEHUS MKOPIAHOBOM
HOpMaJIbHOU (hOPMBI.

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

22. Kanonmueckoe crapuBaHue. PediekcMBHOCTh BEKTOPHBIX MpocTpaHcTB. [IpocTpancTBO
peLIeHUH 0JTHOPOTHON CUCTEMBI IMHEHHBIX YpaBHEHUH U JTMHEHHbIE (PYHKIIMOHAIBI.

4 cemecTp

23. bununeitHsle oroOpakeHus. I[lonmunuHeliHble oTOOpakeHUs. 3afaHue OMIMHEHHBIX
oToOpakeHui MarpuiiaMu. CBs3b MKy MaTpPHUIIAaMU OUITUHEHHOTO OTOOpa)KEHHUS B PA3IUYHBIX
6a3ucax. CUMMeTpUYeCKHe 1 KOCOCUMMETpHUECKUe OMIMHEHHbIE (POPMBI.

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

25. 3akoH WHepUMH KBaJIpaTW4HbIX (opM. Meton SkoOu mnpuBeAeHUS HEBBIPOXKIECHHON
KBaJIpaTUYHON (POPMBI K KAHOHUYECKOMY BH]TY.

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

27. Kococummerpuueckue omnnHeitHbie popmel. Mx knaccudukarus.

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 ¥ CHUMIUIEKTHYECKas Tpynmbl. Teopema O CHEKTpe CHUMIUIEKTUYECKOTO
orepaTopa.

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

33. OproHOopMUpOBaHHBIM 0a3uc B 3pMUTOBOM ImpocTpancTtBe. PasenctBo Ilapcesais.
YHUTapHBIE MATPULIBI U YHUTApHAS TPYIIIIA.

34. Comnpspkennblld omepatop. CBoiicTBa omeparuu conpsbkeHus. Kiacchl 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 ITIaBHBIM OcsiM. MaTpuuHast (opMyIHpPOBKa.

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

39. [lepecTaHOBOYHBIE OTIEPATOPHI.

40. TTooXXUTENBHO OTIpeIeIeHHBIE OIIEPATOPHI.

41. Teopema 0 pa3lOKEHUH HEBBIPOXKIECHHOTO OIEeparopa B IMPOU3BEACHHE MOJOKUTEIBHO
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. Addunnusie Gynkiuu. ApduHHBIEC IIIOCKOCTH KaK PEeIICHUs] CUCTEM JIMHEHHBIX YpaBHEHUH.
49. EBknuioBsl adduHHbIE TpocTpaHcTBa. OTpe3ok. Pacctosnus u yriuel. Teopema Iludaropa.
50. Paccrosinue ot Touku A0 miockocTd. O0beM mapalienenumnesaa.

51. OOmmii NepHeHIUKYISIp K JBYM IUIOCKOCTSIM. YCJIOBHE E€IMHCTBEHHOCTH OOIIEro
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

3anaua 1. BeIsscHUTD, KakKe U3 COBOKYITHOCTEl MHOTOUYIEHOB CTENEHU He BbIIIE n HaJl nojeM F
00pa3yoT IMHEHHOE BEKTOPHOE IIPOCTPAHCTBO: a) MHOTOUJIEHbI, UMEIOIINE KOPEHb B 3a/IaHHBIX
nByx Toukax @ u D; 6) MHOro4sIeHsl, y KOTOpPHIX CyMMa BeeX Ko3((UIMEHTOB paBHa HyJTI0. B
CiTy4ae TOJIOKHUTEILHOTO OTBETa HAUTHU Pa3MEPHOCTH U Oa3uc.

3anaua 2. HaiiTu pa3MepHOCTh CyMMBI U IIEpeceueHus! MOANPOCTPAHCTB, HATSIHYTHIX HAa CUCTEMBI
BekTopoB {a,,a,} u {b,,b,}: a, =(1,011),a, =(1,0,0,1),b, =(0111),b, =(1111).

3anava 3. Jlokaszarp, 4To cymma noampoctpancts L u M BekTopHOro npocrpaHcTBa V paBHa
NIEPECEYEHHIO BCEX MOANPOCTPAHCTB, coaepkammx u L, u M.

Bamaua 4. Haiitu umcino Bcex GasucoB [1-mepHoro mpocrpanctBa V Ham monem u3 (
AJIEMEHTOB, COZIEPKAILMX 3a/laHHbII HEHYJIEBON BEKTOP.

3anaya 5. SIBnseTcs U NOANPOCTPAHCTBOM JIMHEHHOTO BEKTOPHOTO MPOCTPAHCTBA MHOTOWIEHOB
OT OIHOH NepeMeHHOW Haj moleM [ : a) MHOXeCTBO BCEX MHOTOHYICHOB HE COMEPIKAIIHX
YETHBIX CTEeHeH repeMeHHoN X ; 6) MHOXKECTBO MHOTOWICHOB YETHOM CTEIeHH?

3anaua 6. [TycTe pa3sMepHOCTh CyMMBI JBYX MOANPOCTPAHCTB Ha €IUHMILY OOJIbIIE pa3MEPHOCTH
ux nepeceyeHus. UTo MOKHO cka3aTh 00 3THUX MOANPOCTPAHCTBAX?

Bamaua 7. [Tycte F[X,X,,...,X,] -- MHOXeCcTBO MHOTOWICHOB OT |1 mepeMeHHBIX HaJ MOIEM F.

KakoBa pa3sMepHOCTh MOANPOCTPAHCTBA ATOTO IMPOCTPAHCTBA, COCTOSIIIETO M3 OJHOPOHBIX
MHOTOWIEHOB cTernenu K ?



3amaga 8. Ilycts U, V, W - moampocTpaHcTBa BEKTOPHOI'O IPOCTpaHCTBA. JlOKaXuTe, 4TO
U+W)nW +V)N(V +U) =[W +V)nU]+[V +U) nW].

3agava 9. [lycte V - BeKTOpHOE MPOCTPAHCTBO Pa3MEPHOCTH 4 HaJ MOJEM U3 MATH 3JIEMEHTOB.
CKOJIBKO CyIIECTBYET BBIPOKIEHHBIX ONIEpaTopoB u3 V B V?

3amaga 10. Ilycte nuHeiHbI onepaTtop A JEHCTBYET Ha MHOXECTBE KBaJpaTHBIX MaTpUIl

pa3MepHOCTH 2 yMHOKE€HHEM Ha (UKCHPOBAHHYIO MaTpuily pa3mepa 2. HaiiTu MaTpuily 3TOro
orepaTopa B IPOCTPAHCTBE BCEX KBaJAPaTHBIX MATPUL] pa3MEPHOCTH 2.

3amaua 11. [1ycts MaTpuiia A mepecTaHOBOYHA C JIFOOOW KBaJIpaTHOW MaTpuIlei pasmepa 5. Uto
MO>KHO CKa3aTh O €€ KOPIaHOBOW HOpManbHOU hopme?

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 €IUHUII, pa3Mepa
2.

3anaua 14. ITycts Matpuia A obnanaer csoiictBom A* =1, rae | --- equanunas matpuna. Yo
MOKHO CKa3aTh O €€ KOPIaHOBOW HOpMaJIbHOHM (hopme?

Bagaua 15. [Tycts A - coGcTBeHHOE 3HAYeHHME MaTpHIBl A. BepHo i, uro y Marpunsl f(A), roe

f-MHOrOUNIEH OIHOM NEepeMeHHOit, nMeeTcs coOcTBeHHOE 3Hauenune f( A )?

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

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

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

3anaua 19. Jlokasats, 4To eClM onepatop A HEBBIPOKIEHHEIH, TO orepaTopsl A U A~ HMEIOT
OJTHU U T€ K€ COOCTBEHHBIE BEKTOPHI.

3anaua 20. HaiiTi Bce kBaJpaTHbIE MAaTPHUIIbI, KaXK/1asi U3 KOTOPBIX MOJ00HA TOIBKO caMoil cele.
3amaua 21. Korna MUHUMANbHBIA MOJTMHOM MaTpHibl pasen A° —1? Ilepeunmciuth Bce Takue
MaTpHIIbI pazmepa 4.

3agaua 22. [ycTs Tpu BekTopa a,b,C IMHEHHO He3aBMCHMEL ByayT I IMHENHHO HE3aBHCHMEI
BEKTOpHL: 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 pa3MepHOCTb NPOCTPAHCTBA (PYHKLIMOHAJIOB, OOIAJAIOIIUX CBOHCTBOM
f(@+f(b)+2f(c)=0, ectu a,b u C- muHENHO HE3aBUCHMBIE BEKTOPHI?

3anaua 24. Haiitu )kop/1aHOBY HOpMaJIbHYIO (pOpMy MaTpHUILbl A:

1 110
0101
A=
0 011
0 0 01
1 0 -1
3amaua 25. Haiitu »opaanoB 6a3uc MaTpuIlsl A: A=l 0 -1 O
-1 0 1

3amaua 26. Haiitn Bce 3HadeHUst A, MpW KOTOPBIX BEKTOp D JHMHEWHO BBhIpaXkaeTcsi depes
a,,a,,a,: a, =(2,35),a, =(3,7,8),a, = (1,-61),b=(7,-2,1).

3amaga 27. HaliTu pa3MepHOCTh CyMMbl M IEPECE€UYEHMs] MOAINPOCTPAHCTB, HATSHYTBIX Ha
cucTeMsl BeKTopoB &, =(1,2,1),a, =(1,1-1),a, =(13,3) u b, =(1,2,2),b, =(2,3,-1),b, = (11-3).
3amaua 28. HaliTu MaTpHIly JMHEHHOTO ONEepaTopa, 3alaHHOI0 B MMPOCTPAHCTBE BEIIECTBEHHBIX
KBaJ[paTHBIX MaTpHMIl pazMepa 2 TpaHcroHupoBanueM: X —> X'. B kadecTse 0a3uca BHIOpaTh
matpruHsie eauauis E; = (6 =1npu k =1i,1 = j;e, = 0B nporusroM ciyuae).

3amaua 29. Haiit Bce MaTpuIibl, MEpeCcTaHOBOYHBIE C )KOPAAHOBOM KJIETKOM.
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3amaua 30. Haiitu simpo u oOpa3 JMHEHHOro omeparopa, 3aJaHHOTO B IPOCTPAHCTBE
BEIIIECTBEHHBIX KBAJPATHBIX MATPHIl pa3Mepa 2 YMHOXEHHEM Ha (PUKCHPOBAHHYIO MAaTpUILY

A 1 0
=l 11 crpasa.
4 cemecTp

3agaya 31. Haiitu HopManbHBI Bup KBaapatuuHod Qopmbr XX, + X, X5 + X, X; m

HEBBIPOXK/ICHHOE JIMHEITHOE peoOpa3oBaHue, IPUBOASIIICE K 3TOMY BUJLY.
3anaua 32. KakuMu 3HaYCHUSIMU paHTa U CUTHATYPBI XapaKTEPU3YIOTCS T€ KIIaCChl BEIIECTBEHHO
IKBUBAJCHTHBIX KBaJpaTU4HBIX (opm, st KoTopeix (opma f skBuBaseHtHa dopme — f ?

OtBet o0ocHYyIiTE.

3amaya 33. HallTu 4yuciO KJIacCOB 3KBHBAJIEHTHOCTHU HAJ MOJIEM BEIIECTBEHHBIX YMCENl s
¢dbopM OT N MepeMEHHBIX, UMEIOIIUX 3a/IaHHYIO CHTHATYPY S.

3agava 34. [Iyctb A u B -- camoconpsikeHHbIE OnepaTopbl HA YHUTApHOM IPOCTPAHCTBE V.
Ecnu s mo6oro X €V Bemonneno (Ax|X)=(Bx|Xx), o A=B. Jloka3aTs.

3amaua 35. JlokazaTh, YTO BCsAKas BeEIIECTBEHHAas oOpaTuMas MaTpHIla MOXET ObITh
MIPE/ICTABJICHA B BHUJIC MPOU3BEACHHUSI OPTOrOHAILHON MATPHUIIBI U TTOJIOKUTEIHHO ONPEICICHHON
MaTpPHUIIBIL.

3amgaya 36. JlokasaTh, 4TO €ClIM JIMHEHHBIC omepatopsl A u B mepectanoBounbl, To ker A u
im B unBapuanTHBI OTHOCHTEIEHO omepaTopa A.

3amawa  37. Haiftu  maTpuily  CHUMMETPHYECKOHM  4yacTH  OwiMHeWHOM  (opmbl
f(X,y)=2XY, =3X, Y, =4X Y3 + X, ¥, —=5X, Y5 + X3V,

3amaua 38. He npou3Bo/isi BHIYUCIICHUH, BBISICHUTh, SKBUBAJICHTHBI JIU B 00JIACTH BEIIECTBEHHBIX
quCen CJIeIyIOIIne OWJIMHEHbBIC (b opMBI: f(Xy)=2xY, —3XY; + X, Y, u

9(X,¥) =X Y, =X Y1 + 2%, ¥, +3% Y3 —3X; Y, .

3amaua 39. He passickuBasg JHHEWHOTO TMpeoOpa3oBaHMs, HANTH KAHOHMYECKHH BHI
KBa#paTU4HOU GopMbl = 2X* +3y? — 2% + 2Xy + 2XZ.

3anaua 40. BeisicHUTb, Kakue U3 CIEIyIOIUX KBaJApaTHUUYHBIX ()OPM IKBHUBAJICHTHBI B 001aCTH
BEIIECTBEHHBIX yncen: f =x*—yz, g=xy—z°, h=xy+12z°.

3amaua 41. Jloka3aTh, 4TO €ClIM W3 KaXJO0M M3 JABYX KBaJpaTUYHBIX (OPM MOKHO MHEperTH
HEKOTOPBIM JIMHEWHBIM (He 00s13aTeIbHO HEBBIPOXKIEHHBIM) IPe0Opa30BaHUEM K JIPYTOif, TO 3TH
($hOpMBI SKBUBAJICHTHBI.

3amaga 42. Haiitm pa3MepHOCTb NPOCTPAHCTB CHMMETPHUECKHX M KOCOCHMMETPHUYECKHX
OMIIMHENHBIX (OPM Ha BEKTOPHOM MPOCTPAHCTBE PA3MEPHOCTH N.

3anaya 43. HaliTu OpTOrOHaIBHYIO MPOEKILHUIO BEKTOpA X Ha JIMHEHHOE MOANPOCTPaHCTBO L,
ecin x=(4,2,3,1), L=<(1,1,1,1), (1,2,2,1), (2,3,3,2)>.

3anaua 44. Haiitu Ouccextpucy yria A tpeyronbHuka ABC, 3aaHHOrO KOOpAMHATaMU €ro
BEPIIHH (B MPOCTPAHCTBE pasMepHOCTH, OoJbineit 3) ecn A=(2,4,2,4), B=(6,4,4,6), C=(5,7,5,7).
YemMy paBHa III0I1a1b TPEYTOJIBHUKA?

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 -- €BKIMI0BO TPEXMEPHOE MPOCTPAHCTBO, TAKOE, YTO

||X||2=(X|X)= 3X2+2y2+22-4xy-2xz+2yz. HaliTh Bce BEKTOpBI, OPTOTOHAJBHBIE BEKTOPY
x=(1,2,3).

3anaua 47. Haiftu 6a3uc opTOroHanbHOro JonojgHeHus M moampocTtpaHcTBa L, HaTaHyTOTrO Ha
cucremy Bekropos a=(1,0,1,2), b=(2,1,2,3), ¢=(0,1,-2,1).

3anaua 48. [lycte L -- moxmpocTpaHcTBO eBkIuaoBa nmpocrtpaHctBa V. [lokasaTh, 4ro mo0oi
BEKTOp X E V 0/JHO3HAYHO NPEACTaBUM B BHJE X=y+Z, rie yEL, a BEKTOp Z OpTOroOHaJIEH
mro0oMy BekTopy u3 L.

3amaya 49. BepHO /1M, YTO MHOXECTBO CHUMMETPUYECKHX KBAJIPATHBIX MAaTpPHUI[ COCTABISAET
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TPyHILy IO YMHOXKEHUIO?
3agava 50. HailTu mopsiioK TpyIibl HEBBIPOKIECHHBIX JTUHEHHBIX OMEPATOPOB A MPOCTPAHCTBA

V pa3zmepHOCTH 2 HaJl MOJIeM U3 ABYX 3JIEMEHTOB, yIOBIETBOPSIONINX COOTHOIICHUIO AAT=E.
3amaua S51. Haiitu paccrosHue OT TOUYKH, 3aJaHHON BeKTOpoM x=(4,2,5,1), 10 moaIpoCcTpaHCTBa,
3aJIaHHOTO CHUCTEMOM ypaBHEHUH 2X-2Y+Z+21=9, 2X-4y+2z7+3t=12.

3angaua 52. Haiitu cucteMy ypaBHEHMI M apaMeTpHUECKUE YpaBHEHHS, 3a4atouiie aguHHYO
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 u M -- moampocTpaHcTBa eBKIUA0Ba mpoctpanctea V u dim L < dim M.
Joxaxwute, uTo B M HaljeTCs HEHYJIEBOW BEKTOP, OPTOTOHAIBHBIH JIFOOOMY BEKTOPY U3 L.

3amaua 54. HaliTi BEKTOpHI, TOMOJIHAIOIINE CHUCTEMY BEKTOpoB a; =(2,3,5,-2), a, =(3,-7,3,0) no

OpTOrOHANBLHOTO 0a3zuca. CKaIIpHOE MIPOU3BEICHUE CUNTATh CTAHIAPTHBIM.
3amaua 55. IlpuMeHssi mporiecC OpPTOTOHAIM3AIMH, ITOCTPOUTh OPTOTOHAIBHBIM Oa3uc
MOIPOCTPAHCTBA, 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
«/IuneitHas 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 U BBIACICHHEM MECT, TPEOYIOUIMX MOSCHEHHs IMPH CIEeAYIOIEeM
KOHTAKTE C IIPENOoJaBaTeIIEM.

3amauHblii MaTepuall Mo JIMHEHHON anreOpe mojapasfensercs Ha JBe OONbIINE TPYIIIHI.
[lepByto rpymiy COCTaBJIAIOT 3aa4d CYryOO BBIUMCIUTENIHOW HAIPaBICHHOCTH; MX LENIb —
HapaOoOTKa BJaJECHUS BBIYMCIUTEIIBHBIMU QJITOPUTMaMM JIMHEHHOW anreOpbl. OTHU aIropUTMbI
HECJIOKHBI U TPU JOOPOCOBECTHOM paboTe CTYIEHTAa HE BbI3BIBAIOT 3aTpyJHEHUH. BTopyro
TPYIIy COCTAaBISAIOT «TEOPETHYECKHE» 3ahadd. OTO JMOO 3adadd Ha OKa3aTeIbCTBO
YTBEPXKICHUM, MO0 3aJaud Ha BBIYMUCICHUE, AITOPUTMOM pEUICHUS KOTOPBIX CTYAEHT Ha
JTAHHBI MOMEHT HE paclloyiaraeT, ¥ B 3aJlaHUE BXOAMUT KaK pa3 IIOCTPOCHHUE HTOr0 AJTOPUTMA.
3agaun 000MX BUAOB YacTO BBI3BIBAIOT 3aTPYAHEHUS, U TMOITOMY CTYAEHTY PEKOMEHIYeTCs
IPUCTYNATh K BBIIOJHEHUIO JOMAIIHETo 3aJlaHusl 3apaHee, 4ToObl y HEro ObUIO JOCTATOYHO
BPEMEHM Ha Pa3MBIILICHUE U BO3MOKHOCTb BEPHYTBCS K PELICHUIO 3a/1ayM MO3JHEe. 3aJa4HbIi
marepuai Oepercs mpenmyiiecTBeHHO u3 coopHuka M.B.ITpockypsikoa.

B xoH1e 060uX ceMecTpOB U3yYeHMs AMCLUIUIMHBI CTYAEHThI CIAIOT 3K3aMEH. DK3aMeH
NPUHUMAETCS. 10 3K3aMEHALMOHHBIM OwmiieraM, KaXIblii M3 KOTOPBIX BKJIIOYaeT B ceOs 1Ba
TEOPETUYECKUX BOIIPOCA, IUIIOC 33Jjaya, KOTOPYIO CTYAEHT MOJy4aeT clydalHbIM oOpa3oM u3
¢ukcupoBaHHoro Habopa. Ha camocrosiTennbHyt0 OATOTOBKY K 3K3aMEHY Bbliensercs 3 1Hf,
BO BpEMs ITOATOTOBKH K 9K3aMEHY IIPEyCMOTPEHA TPYIIOBask KOHCYIbTAaLU.

OcBouTb BONPOCHL, M3JaraéMple B TPOLECCE H3YUYEHUS IUCHMIUIMHBI <«JIuHeitHas
anreOpa» caMOCTOSTENIBHO CTYACHTY KpaifHE CIIOKHO. DTO CBA3aHO CO CIIOKHOCTBIO H3y4aeMOro
MaTepuaia U OoibmIUM o0beMoM Kypca. IlosTomy mocemieHne BceX ayJIUTOPHBIX 3aHATUN
SBJISICTCS COBEPUICHHO HEOO0XOAWMBIM. be3 yNOpHBIX W peryiaspHbIX 3aHATUH B TEUEHHE
ceMecTpa CcJaTh  JK3aMEH [0 WTOTaM U3YYEeHMsI JTUCHUIUIMHBI CTYAEHTY HPaKTHUYECKU
HEBO3MOXKHO.
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