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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 TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

HuctunmHa «JIuHeitHas anreOpa» OTHOCHUTCS K 0a30BOM dYacTh 00pa3oBaTelbHOU
IPOrpaMMbl M UCHOJB3YET 3HAHHUS U YMEHUS, IIOJIyYEHHBIE CTYACHTAMU NPU HU3YYEHHHM KypCOB
anredpbl U TEOMETPUH, a TaKKe 3aJeHCTBYET 3HaHUA U3 Kypca «BBeneHue B TEOPUIO MHOKECTB U
JIOTUYECKYI0 CUMBOJHUKY». OOCYXJICHHUE MPIIOKCHUN TUHEHHON anreOpbl B (U3HKE 3aeHCTBYET
uH(pOpMalLIMIO, TIONYYEHHYIO CTyJI€HTaMu B Kypce (U3HKU. 3HAHUS, MMOJYYECHHbBIE NMPU U3YUYECHUU
JMHEWHOU anreOpbl, 3aJelCTBYIOTCS MPAKTUYECKH BO BCEX MAaTEMAaTHYECKHX Kypcax M Kypcax
npodecCuoHaNbHOM MOArOTOBKU. JTO MaTeMaTUYeCKui aHanui, AuddepeHunanbHble YpaBHEHUS,
anreOpanyeckasi aJrOpUTMHKA, W30paHHBIE BOMPOCHI alnreOphl, AUCKPETHAs MaTeMaTHKa, TEOPHUs
GYHKIMI ~ KOMIUIEKCHOW  TNEPEeMEHHOM, TEOPEeTHKO-YUCIOBbIE METOIbl B  KpunTorpaduu,
KpUnTorpaguyeckue METOABl 3aIlUThl HH(OPMAIMH, METOAbI anreOpandecKod TEeOMETpPUH B
Kpurnrorpadumu.

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

IIponiecc u3ydeHus AUCUMILIMHBI HAPaBjIeH Ha (POPMUPOBAHUE CIIEAYIOLUIMX KOMIIETEHLUH
B cooTBeTcTBUU ¢ ®T'OC BO, OOII BO 1 npuoOpeTtenust cieayommx 3HaH| i, yMEHHUM, HaBbIKOB U
(w1n) ombITa NEATETBHOCTH:

@DopmupyeMas KOMIIETCHIIUA
(ko u GpopMyJIMPOBKA)

Ilepeyenn
TUIAHMPYEMBIX pPe3yJIbTATOB 00y4YeHus

OowmenpodgeccuoHaJbHbIC KOMIIETCHIHH

OIIK-2

Obnanaet ciocoOHOCTBIO KOPPEKTHO
NPUMEHSTh TIPU PEIICHAN
npodeccnoHanbHbIX 3314 annapaT
MaTeMaTHYeCKOro aHaIn3a, TeOMETPHH,
anreOpsbl, AMCKPETHOW MAaTEMATHKH,
MaTeMaTHYEeCKOH JIOTHKH, TEOPUU
QJITOPUTMOB, TEOPHUHU BEPOSITHOCTEH,
MaTeMaTHYeCKOH CTaTHCTHKH, TEOPUH
WHQOPMAITUH, TEOPETHKO-UYUCIOBBIX
METO/I0B

3HaTh:

- OCHOBHBIE KJIACChl OOBEKTOB JIMHEHHOW anredpsl U
MHOT'OMEPHOMU JINHEHHOU reOMETPUH

- OCHOBHBIE OHATHS U PE3yJIbTaThl JIMHEHHON aJreOphl U
MHOT'OMEPHOU JIMHEHHOM reoMeTpun

Ymern:

- pacnio3HaBaTh OOBEKTHI TAaHHOM 3a7auu, BRIOMPATh
COBOKYITHOCTh METOJIOB, COOTBETCTBYIOLIHNX KJIACCY
00BEKTOB paccMaTpUBACMON 3a/1a4u, U
IIOCJIEIOBATENBHOCTD IPUEMOB U JEHCTBUI 1)1 €€
KOPPEKTHOT'O PELICHUs

- CTPOUTH U aHAJTM3UPOBATH OOBEKTHI U BBITIOIHSATD
OCHOBHBIE KOHCTPYKIIMH B JMHEHHOI anredpe u
MHOTOMEpPHOU JIMHEHHON T€OMETPUHI

Baapers:

- HaBbIKAaMH MHTEPIIPETAINN PE3YIbTATOB
aHaJM3a/BEIYMCIICHUH B 3aa4ax anreOpsl 1 reOMETPHU

- OTBITOM PalOTHI C TUHEHHBIMHU U aQPUHHBIMU
0TOOpaXeHHUAMH, HABBIKAMHU BBIYUCIICHUH XapaKTePUCTHK
BEKTOPHBIX MOJAIPOCTPAHCTB 1 JIMHEHHBIX OTOOPAKEHHH B
MaTpUuHOH dopme




4. O0beM, CTPYKTYpPA U coiepKaHue THCHUTITHHBI

OO6mmast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 8 3a4eTHBIX enuHuIl, 288 akaJl. 4acoB.

Ne Tembl (pa3aebl) Buabl yueOHbIX 3aHSTHIA, DopMBbI TEKYLLIEr 0
n/n AUCUUILUIMHBI, BKJIIOYAsI CAMOCTOSITEIBHYIO KOHTPOJISI yCIIeBAEMOCTH
HX cofepiKaHue padoTy CTY/IEHTOB,
U MX TPYA0E€MKOCTh ®Dopma NpPoOMeKYTOYHOM
o (B akageMU4YeCKUX Yacax) aTTecTalMu
5 KonrtakTHasi padora m (no cemecmpam)
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1 |BekTopHOE MPOCTPAHCTBO 3 6 6 2 8 3anarme mis cam. pab. Ne 1
CamocTosT. pabota Ne 1
'oMoMOpP(HU3MBI BEKTOPHBIX 3amanue i cam. pad. Ne 2
2 3 |10 | 12 2 8
MPOCTPAHCTB CamocTosT. pabota Ne 2
3 JIunelinple onepaTopsl 3 12| 12 2 11 3amanue s cam. pab. Ne 3
CamoctosT. padota Ne 3
4 | JIBOHCTBEHHOCTb 3 8 6 1 2 | 3anmanue i cam. pad. Ne 4
2 |05 | 33,5 pk3amen
n 3
TOro 3a 3 ceMecTp 36 | 36 9 | 05| 625
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5 v
5 [DHUIMHCHIBIC 1 4 4 4 1 6 |3aganue mis cam. pab. Ne 5
KBaJpaTHIHbIE POpMBI
BekropHble npocTpaHCcTBa € 3amanue 1 caM. pad. Ne 6
6 . .| 4 |10 | 10 2 6
JOIOJIHUTENBHOU CTPYKTYPOU CamocTosT. pabora Ne 4
JIuneiiHble onepaTopsl U
KBaJ[paTHYHBIE POPMBI B 3ananue g cam. pad. Ne 7
7 4 6 6 2 6
IIPOCTPAHCTBAX CO CamocrosT. pabora Ne 5
CKaJIIPHBIM MTPOM3BEICHIEM
A
8 (bpurmbie u eBKIMAOBLI 4 |10 | 10 2 6 |3aganue mis cam. pab. Ne 8
TOYEUYHbIE POCTPAHCTBA
Kpazipuici B adurrbic 3anmanue 11t caM. pad. Ne 9
9 |eBKIMIOBBIX TOYEYHBIX 4 6 6 5
CamocTosT. padorta Ne 6
MPOCTPAHCTBAX
2 105 33,5 pk3amen
n 4
TOro 3a 4 ceMecTp 36 | 36 9 | 05| 625
144 akap. yaca
HUTOr'O 72 | 72 18 | 1,0 | 125

Conep:xaHue pa3iesi0B 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 BECKTOPOB BEKTOPHOI'O MMTPOCTPAHCTBA.

OObenuHeHne, cymMMa U IepecedyeHue MOANpOoCcTpaHCTB. JluHelHas




1.3. @unpTpanuu (Lenu MoANpPOCTPAaHCTB) B BEKTOPHOM IIpocTpaHcTBe. basuc u pazmepHocTh. /[Ba
OIpENICIEHUs] Pa3MEPHOCTH BEKTOPHOTO IpPOCTpaHCTBAa. Pa3mepHOCTM M 0a3uChl CyMMBI H
1epecedeHysl MOANPOCTPAHCTB.

1.4. KoopaunaTtel BekTopa B Oaszuce. MaTpuua mepexona OT OJHOro Oasuca K Jpyromy.
Brruncrnenue KoopAMHAT BEKTOpA IIPU CMEHe Oa3muca.

1.5. IIpamas cymma noanpoctpaHcTs. [IpsMoe qonoHeHne K NOANPOCTPAHCTRY.

2. I'omomop(du3Mbl BEKTOPHBIX NPOCTPAHCTB.

2.1. JluneitHoe oTtoOpakeHue (romomop(du3M) BEKTOPHBIX NHPOCTpPaHCTB. [IpuMepsl TUHEHHBIX
oroOpakenunii. M3omophusM BeKTOpHBIX mpocTpaHcTB. Kiaccuduranus KOHEYHOMEPHBIX
BEKTOPHBIX IIPOCTPAHCTB. ba3uc kak nzomopdusm.

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

2.3. Snpo u oOpa3 nuMHEHHOrO OTOOpaXKEHHs, WX pa3MepHOCTH. Kpurepun HHBEKTHBHOCTH,
CIOPBEKTUBHOCTH U OMEKTUBHOCTH JIMHEMHOT0 0TOOpakeHus. PaHr npousBesieHus ABYX MaTpuULL.
2.4. @akTopnpocTpaHcTBO. M30oMOphHOCTH BCEX TPSAMBIX JIOMIOJIHEHHWH K  JaHHOMY
IOAIIPOCTPAHCTBY.

3. JIuHeiiHble OonepaTophbl.

3.1. Ilonstue sHIOMOp(U3Ma BEKTOPHOTO MpOCTpaHCTBAa (JIMHEHHOro omnepartopa). MaTpuna
TuHeHHOro omeparopa B Oasmce. [logobue martpur. [lomstue anreOpel Ham moiem. Anredpa
9HI0MOP(PHU3MOB JaHHOTO BEKTOPHOIO IpocTpaHcTBa. Ee mzomopdusmbl Ha anredpy KBaapaTHBIX
MaTpHL.

3.2. IlonuHOMBI OT IMHEIHOrO onepatopa. ['omoMop¢u3mM anreOpsl MOJIMHOMOB OT 1 EpeMeHHOi! B
anreOpy SHIOMOP(PHU3MOB BEKTOPHOTO MpocTpancTBa. [loganreOpa, MOpOXKAeHHAs ONEpaTopoM, U
MUHUMAaJIbHBI IIOJIMHOM JIMHEMHOrO oleparopa. BeluncieHne MUHUMaIbHOIO IIOJMHOMA
JIMHEMHOTO omneparopa.

3.3. lHBapuaHTHBIE NOJIIPOCTPAHCTBA JIMHEHHOrO ornepartopa. IIpuMeps! JIMHEHHBIX ONEpaTOpOB,
oOnanaromux U He 00JiajarouX COOCTBEHHBIMU MHBAPUAHTHBIMU MOANPOCTpaHCTBaMU. Martpuna
JUHEHHOro omepaTopa B 0a3uce, COINIACOBAHHOM C HHBapUAHTHBIM HOJIIPOCTPAHCTBOM.
IIpoexTopsl. @akTOponEpaToOp U €ro MaTpUIa.

3.4. CoOcTBeHHble  BEKTOpbl M  COOCTBEHHblE  3HAUe€HUs  JMHEWHOro  oleparopa.
XapakTepUCTUYECKUI TOJMHOM JIMHEHMHOIO OIeparopa M €ro HWHBAPUAHTHOCTb. Teopema
I"amunpToHa — Komu.

3.5. KopHeBble MOANPOCTpaHCTBA JTUHEWHOTO OIEpaTopa, UX OCHOBHBIE CBOWCTBA. Pasznoxenue
BEKTOPHOI'O IIPOCTPAHCTBA B NIPSAMYIO CYMMY KOPHEBBIX IMOANPOCTPAHCTB.

3.6. XKopnanosa HopManbHas (opmMa MaTpHIlsl TUHEHHOTO oneparopa. XKopaaHoB 6a3uc.

4. JIBO/iCTBEHHOCTD.

4.1. IlonsTHe JBONCTBEHHOI'O BEKTOPHOTO MpOCTpaHCTBa. J[BOMCTBEHHOCTh W oONEpaluu Haj
noJnpocTpaHcTBaMu. JIMHeHHbIH onepaTop, ABONCTBEHHBIN K JaHHOMY. J[BOMCTBEHHBIE 0a3uChl U
MaTpHulla JIBOMCTBEHHOIO OIlepaTopa B JIBONCTBEHHOM Oasuce. PednekCMBHOCTh BEKTOPHBIX
IIPOCTPAHCTB.

4.2. KaHOHMYECKOE CTIapUBaHUE, €T0 HEBBIPOXKIEHHOCTh U BU/J| B Pa3JIMYHbIX Oa3zucax.

4.3. IlpuBenenne MaTpuIbl JMHEWHOTO ONIEPaTOpa K BEPXHETPEYTOJIbHOMY BULY.

5. buinHeliHbIe M KBaApaTH4YHbIe GOPMBI.

5.1. TlonununeitHoe otoOpaxenue. Ilommnuueiinas ¢opma. bunmuneiinas ¢opma. Bekrophoe
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. Metoap! 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 EBxmumoBsl 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 o CIIeKTpe CUMIUIEKTHYECKOI0 OIlepaTopa.

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 CKAJISPHBIM
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 KBagpaTUIHON (GOPMBI K TIIABHBIM OCSIM. ANTOpUTM. MaTtpuyHas popMyInpoBKa.
OpnHOBpeMeHHass JMAaroHAIM3UPYEMOCTh Tapbl KBaJIpaTUYHbIX (OpM, OJHA M3 KOTOPBIX
MOJIOKUTEIBLHO ONpEIeIiCHa.

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

7.5. Hopmanbhbiii oneparop. CBsizb HOPMAJIBHOCTH M AuaroHamuzupyeMocTd. CrekTpaibHas
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.

7.7. BBeneHne KOMIUIEKCHON CTPYKTYphI B BEIIECTBEHHOM IpocTpaHcTBe. Kommuekcupukanus u

OBCHICCTBIICHUC. KOMHOSI/IHI/II/I KOMHJ’IGKCI/I(i)I/IKaHI/IfI -- OBCLICCTBJICHUEC N OBCIICCTBJICHUEC —
KOMIUTEKCU(UKAIIUS.
7.8. Hopma omneparopa. CoiicTBa HOpMBL.  OrpaHMYEHHOCTh JIMHEWMHOrO oOfeparopa Ha

KOHEYHOMEPHOM BEKTOPHOM NPOCTpaHCTBE. DYHKIIMU OT ONEPaTOPOB.

8. Ap¢puHHBIC M eBKJINA0OBBI TOYEYHbIE IPOCTPAHCTBA.

8.1. Apdunnsie nmpoctpancTBa. M3oMoppusm appuHHBIX npocTpaHcTB. AddUHHBIE KOOPIUHATEHI.
CBs13b pa3IMYHBIX CUCTEM KOOPJIUHAT JIPYT C APYTOM.

8.2. IInockoctu B apduuHOoM npoctpaHcTBe. [lapamerpuueckoe 3aaHue MmiI0CKoCTH. AdduHHas
oOonouka. B3aummHoe pacnonoxeHue AByX IUlockocTel. AddunHble (QyHKUMH. AQPUHHBIE
IUIOCKOCTH KaK PELIEHUS CUCTEM JIMHEWHBIX YPaBHEHUM.

8.3. EBxunnoBsl addunnbie npoctpancTBa. Otpe3ok. Pacctosuust u yrael. Teopema [ludaropa.
Paccrosiane ot Touku 10 miaockoctu. OOBeM napasienenunesa.

8.4. OOmui mNEeprNeHIUKYISIp K JBYM IUIOCKOCTSIM. YCIIOBUE €IWHCTBEHHOCTH OOIIETO
neprneHauKkyisipa. PaccrosHue Mexay IIOCKOCTSIMH.

8.5. I'pymmier 1 reomeTpun. JINHEWHBIE TEOMETPUN.

9. KBagpuku B appUHHBIX M €BKJIHI0BBIX TOYECYHBIX IPOCTPAHCTBAX.

9.1. KBagpaTtuunsle pyHkuuu B ahppuHHOM npocTpancTBe. LleHTp kBagpatuyHON QyHKIUY.
OKBHUBAJICHTHOCTb KBaJApaTUUHBIX (GyHKUUHN (adUHHBIN U eBKINA0B ciydan). KaHoHHYecKuit BUJ
KBaJIpaTUYHON (PYHKLIUU.

9.2. KBagpuku. Knaccuduxanus kBaapuk (apGUHHBIN U €BKIUIOB CIIyYan).



9.3. lunuHApEI U KOHYCHI.

5. O0pa3oBaTe/ibHbIe TEXHOJIOTHM, B TOM 4YHCJ€ TEXHOJOrHHM 3JIEKTPOHHOIO O0y4YeHHSl M
AUCTAHIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJOTHH, WCHOJb3yeMble NPH OCYIIEeCTBICHUH
00pa3oBaTeIbHOIO MpoIecca Mo IUCIUNIHHE

B npornecce 06y4eHuns UCIONB3YIOTCS Ceylolue 00pa3oBaTeIbHbIE TEXHOIOTUU:

AxkajgeMuyecKasi JeKIHUs ¢  3JeMeHTaMH JeKInu-0eceabl — II0CIEA0BAaTEIbHOE H3JI0-
JKEHUE MaTepuaia, OCYILECTBISEMOE IPEUMYIIECTBEHHO B BHJE MOHOJIOra IPENOJaBaTelIs.
DeMeHTHI JIeKIUU-0ece1bl 00ecTIeYrBal0T KOHTAKT MPENOAaBaTeNs C ayIMTOPHEH, YTO TTO3BOJIAET
IpUBJIEKaTh BHUMAHHE CTYJIEHTOB K HauOosiee Ba)XKHbIM T€MaM JIUCLHUIUIMHBI, aKTUBHO BOBJICKATb
UX B Y4eOHBII MPOLIECC, CTUMYJIMPOBATh HHTEPEC U PACCTABIATH AKIEHTHI, KOHTPOJIUPOBATH TEMII
U3JI0KEeHUs1 y4eOHOro MaTepuala B 3aBUCUMOCTH OT YPOBHS €0 BOCIIPUSTHSL.

IIpakTHyeckoe 3aHATHE — 3aHATUE, IOCBSIIECHHOE OCBOCHHMIO KOHKPETHBIX YMEHHMH U
HaBBIKOB II0 3aKPEIUICHHUIO IIOJIyYEHHBIX Ha JIeKUMM 3HaHui. Ha npakTudeckoM 3aHATUU
IIPOBOAMTCS TaKXe pa300p BBI3BABLIMX 3aTPYAHEHHE 3aJad W3 3aJaHui s CaMOCTOSATEIbHON
paboTHI.

KoncynbTauum — BuJ Y4eOHBIX 3aHATUN, SBISIIOIIMKICS OAHOM M3 (OpPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ pa®oThl  cTyaeHToB. Ha  KoHCymbTamusx 1o npocb0e  CTYAECHTOB
paccmaTpuBaroTcs HauOoJsiee CIIOXKHBIE MOMEHTBHI IIPM OCBOEHUM Marepuaia JAUCLUILUIMHBI,
IpernojaBaTesib OTBEYAeT Ha BOIPOCHl CTYACHTOB, KOTOPBIE BO3ZHUKAIOT y HHUX B Ipolecce
CaMOCTOSITENIbHON pabOThI.

6. [lepeyeHb JHIEH3MOHHOTO0 M (MJH) CBOOOJHO PACHPOCTPAHSIEMOT0 MPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MpPH OCYHIeCTBJEHHH 00pa30BaTelbHOr0 Impolecca 10
AUCHUILINHE

B mporiecce ocymiecTBiaeHUsT 00pa30BaTeIbLHOTO MPoliecca MO AUCIUILITUHE UCTIONb3YIOTCS:

st (POPMUPOBAHHST MATEPUAIOB JIJISI TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH W IPOBEICHUS
MIPOMEKYTOUHOM aTTecTaIuu, st POPMUPOBAHUS METOAMUECKUX MATEPUATIOB MO TUCIUILINHE:

- mporpammel Microsoft Office;

- u3gaTeabckas cucteMa LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpPeMEHHBIX MNpodeccHOHANBHBIX 0a3 JaHHBIX M HMH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3YeMBbIX IPH OCYLIECTBJICHUH 00pPa30BaTEJbHOIO Ipolecca 10
AUCHHUILIMHE

B nporecce ocymiecTBiaeHust 00pa3oBaTeNbHOTO Mpolecca Mo AUCHUILUINHE UCIOIb3YIOTCS:
- ABTOMaTH3MpOBaHHasA O6nMbIuoTeuHo-uHpopmannonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHas OubaroTeyHas cucteMa «Jlaub» https://e.lanbook.com

- DnektpoHHast OubnoTewHas cucrema «fOpaiir» https://urait.ru

- DnexTpoHHas onbnnoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»
https://www.studentlibrary.ru



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

8. IlepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Yy4yeOHOIi  JHUTepaTypbl, PpPecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAUNOHHOH ceTtn «UHTepHeT» (IpM HEO0OXOAMMOCTH),
PeKOMEeHIyeMbIX /1JIsl 0CBOEHHS 1M CHUIIIHHbI

a) OCHOBHasl JIUTepaTypa
1. Tumodeera H. B. JIuneiinas anredpa. CoBpeMmenHas anreopa: yued. mocooue JJist By30B -
Spocnasie, Spl'Y, 2012. http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf
2. Tumodeea H. B. Jluneiinas anre6pa. CoBpemeHHas anreOpa: yuyeOHOe mocoOue s
BY30B. U.2 - SIpocnasis, SApl'Y, 2017.
http://www.lib.uniyar.ac.ru/edocs/iuni/20170206.pdf
3. [IpockypsikoB . B. COopHuk 3a1au mo JMHEHHON anredpe: yuyeOHOe mocodue JIIsi By30B
— Camnkr-IlerepOypr: Jlans, 2022. https://reader.lanbook.com/book/183752

0) 1OMOJIHUTEIbHAS JIUTepaTypa
1. Koctpukun A. 1. Beenenue B anredpy: yueOHuk: B 3 yactsax. Yacts I: OcHOBBI anreOpsr
— M: OU3SMATIIUT, 2003. https://www.studentlibrary.ru/ru/doc/ISBN5922101676-
SCNO0000/000.html
2. Koctpukun A. U. Begenue B anreOpy: yuebnuk: B 3 yactax. Yacte II: Jluneiinas
anrebpa — M: ®U3MATIIUT, 2000.
3. Koctpukun A. U. Beeaenue B anreOpy: yueOHuk: B 3 wyactsax. Yacts III: OcHoBHBIE
CTpYKTYpHI anredpsr — M: ®USMATIIUT, 2001.

9. MaTepuajbHO-TeXHHYeCKAas 0a3a, HeOOXoAUMAs sl OCYIIECTBJIEHUSI 00Pa30BATEILHOIO
npoiecca no JUCUUIINHE

MarepuanbHo-TeXHHUECKass 0a3a, HeoOXoqumas JUIsl OCYLIECTBIEHHS 00pa3oBaTeIbHOIO
Ipolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOM COCTAB CIIELUaIbHbIE TOMELCHUS:

- yueOHble ayTUTOPUHU ISl IPOBEICHUS 3aHATUH JICKIIUOHHOTO THIIA;

- yueOHbIe ayTUTOPHH IJIsl TIPOBEICHHSI TPAKTHYECKHUX 3aHATHI (CEMUHAPOB);

- yueOHble ayTUTOPHUHU ISl IPOBEICHUS TPYNIOBBIX U MHAWBUYAIbHBIX KOHCYJIbTAIIUMN;

- yueOHbIE ayJAUTOpPUU JUIsl TIPOBENEHUS TEKYIIEro KOHTPOJIS M IMPOMEXYTOUHOM
aTTecTaluu;

- IOMEIIEHHUS Il CaMOCTOSITENIbHON paboThI;

- IOMEUICHUS [l XpaHEHHUs] M MPO(PUIAKTHUECKOT0 00CTY)KMBAHUS TEXHUYECKUX CPEICTB
00yJeHwusI.

[Tomemienuss A CaMOCTOSATENBHOW pPabOThl OOYYaIOMIMXCSl OCHAIlEHbl KOMIIbIOTEPHOM
TEXHUKOW C BO3MOXHOCTBIO MOAKIIOUeHUs K cetu «MHTepHeT» M obecnedeHueM J0CTyna K
3NIEKTPOHHOM MH(pOopMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOp(BI):

npodeccop kapeapsr AMII, n.¢.-m. H. H.B. Tumodeera


http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf
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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 aTTeCTAIMN CTYAEeHTOB
N0 TUCHUILIUHE

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

3amaHus AN CaMOCTOSITENIbHOM  paboTel  popmupytor, a CamocTosTeNbHBIE PabOTHI
KOHTpOJIPYIOT chopmupoBanHocTh OITK-2

Bce nHomepa 3aganmii ganbl nmo kHure M.B. IlpockypsikoBa (Im. 2 [J0NOJHUTEJbHOI
JIUTEPaTyphbl)

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

1279, 1281, 1282,1283, 1284, 1288 — 1292, 1299, 1303, 1304, 1313, 1318, 1321, 1322, 1323,
1328.

3aganue a8 caMocTosITeIbHON padoTrhl K TemMe 2 «l'oMoMOphU3MBI BEKTOPHBIX
npoctpancTs» 1434, 1436, 1439, 1440, 1442, 1443, 1446, 1449,1453.

3aganue 151 CaMOCTOSITeIbHOH padoThl K Teme 3 «JIuHeiHble omepaTope» 1468, 1473,
1474, 1478, 1480, 1483, 1499, 1527, 1532 —1535.

3ananue AJ51 CaMOCTOAATEILHOW padoTrbl kK Teme 4 «JIBoiictBeHHOCTH» IIpuBectn k
TPEYroJIbHOMY BUY MaTPHIIbl JUHEHHBIX ONEPATOPOB € yKa3aHWeM Oa3nca, B KOTOPOM MaTpula
MIPUHUMAET yKa3aHHbINA TpeyrojbHbid Bu: 1093, 1094, 1106, 1108.

3aganue 1JIsl caMOCTOATEbHOI padoThl K TeMe 5 «bunuHeliHbie U KBaIpaTU4IHbIE (POPMBD)
1178, 1179, 1185, 1186, 1189, 1192, 1195, 1202, 1214, 1216, 1867

3agaHue 1Js1 CaMOCTOSATENIbHOW padoTrbl K TeMe 6 «BekropHble NpPOCTpaHCTBA C
JOTIOTHUTENIBbHOU cTpyKTypoii» 1357,1358, 1362, 1363, 1365, 1366, 1371, 1372, 1383

3agaHue /151 caMOCTOATELHOM padoThl K TeMe 7 «JIuHelHbIe onepaTopbl U KBaJpaTUYHbIE
(dbopMBI B IPOCTPAHCTBAX CO CKANSIPHBIM mpou3BeaeHuem» 1542, 1544, 1546, 1551, 1555, 1557,
1572, 1576, 1578, 1586,1587,1588, 1224, 1244, 1249

3aganue A1 camMocTOATeJbHON padoThl K TeMe 8 «AdQuUHHBIE U E€BKJINUJOBBI TOYEUHBIE
npoctpanctBa» 1335 — 1337, 1341, 1342, 1374a, 1377, 1386, 1393, 1395, 1398, 1402, 1406
3aganue ISl cCaMOCTOAITeNIbHON padoThl k Teme 9 «KBanpuku B ahpOUHHBIX M €BKIMIOBBIX
TOYEYHBIX MpocTpaHcTBax» 1854, Haiitu adduunbii kiace g 1178, 1179, naittu kiacc 1255,
1266.

CamocrosiTeibHast padora Ne 1 «BekropHoe npoctpancteo» 1278, 1300, 1321
CamocrosiTeibHasi padota Ne 2 «"'oMoMop(u3MbI BEKTOpHBIX IpocTpaHcTBy» 1444, 14526
CamocrosiTeibHasi padora Ne 3 «Jluneiinsie onepatops» 1467, 1534

CamocrositeibHas padora Ne 4 «BekTopHBIE IPOCTPAHCTBA C JTONOJHUTENBHON CTPYKTYPOW»
1360, 1371

CamocrositeibHasi padora Ne 5 «Jluneiinbie omepaTtopsl M KBajapaTU4Hble (OpPMBI B
MPOCTPAHCTBAX CO CKAJISPHBIM TMpousBeaeHWem» 1543, 1558, 1589, 1248 (mo 2 3amaun Ha
BapHaHT)

CamocrositeibHass padora Ne 6 «AdduHHBIE M €BKJIHWJIOBBI TOYEUYHBIE MPOCTPAHCTBA.
KBanpuku B appUHHBIX M €BKJIMAOBBIX TOUEYHBIX IpocTpaHcTBax» 1388, 13746



2. CnMcok BONpPOCOB U (WJIH) 3aJaHU UIs POBeeHUs MPOMEKYTOYHOIM aTTecTauuu

3amaHne 3IK3aMeHa COCTOMT W3 Owuiera, COAEpXKalIero 2 TEOPETUYECKUX Bompoca (CM.
IPUBEJICHHBIM HMXKE CIMCOK), M 33Aa4yM (CM. NPUBEJIEHHBIN Jajiee CIHUCOK), KOTOPYIO CTYAEHT
BBIOMpaeT Ciay4aHeIM oOpa3oM Hapsny ¢ Ownerom. CTydaeHTy MoOryT OBbITh 3aJaHbI
JIOTIOJIHUTEIIbHBIE BOIIPOCH! (B paMKax BOIIPOCOB OMiieTa WM Ha TEMY 3a/laul) C 1IeJIbI0 BBISBUTH
YpOBEHb IOHUMaHUS U3YYEHHOT'O MaTepuaa.

Cnucok BONPOCOB IK3aMeHa

3 cemecTp

1. JluneiitHple BEKTOpHBIE TpocTpaHcTBa. OmpenencHue W npumepbl. JluHelHas 00oJi0dYKa.
[ToanpocrpancTBa BEKTOPHOIO IIPOCTPAHCTBA.

2. Ilepeceuenue u cymma noAnpocTpaHcTs. Llenu noanpocTpancTs.

3. Ilpsimast cymma. [IpsiMoe tonoaHeEHHeE.

4. Pa3MepHOCTh U 0a3ucC JMHEWHOrO0 BEKTOPHOIO MPOCTPAHCTBA. TeopeMa O MOHOTOHHOCTH
pasmepHocTH. MaTpulia nepexoza ot 6asuca kK 6asucy.

5. M3omopdu3M BeKTOpHBIX IpocTpaHCcTB. CMEXHBIE KJIacchl U (aKTOPIPOCTPAHCTBO.

6. Jluneiinpie OoTOOpaXeHHMS M JIMHEHHBIC ONEpaTopbl. 3aJaHue JUHEWHBIX OTOOpaKCHUM
MaTpuiiaMy. Pa3MepHOCTh NMPOCTPaHCTBA JIMHEHHBIX OTOOpPaXKEHUH U3 OJHOrO MPOCTPAHCTBA B
Ipyroe.

7. MUHUMaJIbHBIA MHOTOYJIEH JIMHEHHOTO OllepaTopa.

8. Anre0Opa nmHeliHbIX onepaTopoB. Ee cBolicTBa. PasmepHocts npoctpancta K[A].

9. CBs3b MEX]ly MaTpUILIaMU JIMHEHHOIO OllepaTopa B pa3HbIX 0a3ucax.

10. SAnpo u ob6pa3 ymHelHOTO oneparopa. Teopema 0 pa3MepHOCTH siApa U 00pasa.

11. Panr nuneiinoro omneparopa. Ilogo6ue matpun. Kpurepun HEBBIPOXKIECHHOCTH JIMHEHHOTO
oreparopa.

12. Xapakrepuctuueckuii MHOrowieH. [Ipumepsl. Cien u onpeaenuTenb Kak UHBAPUAHTHI.

13. VnHBapmanTHOE MOAMNMPOCTPAHCTBO JIMHEHHOTrO oreparopa. MHBapuanTHOoe mnpsMoe
pasnoxxenue. [Ipoextop u ero crpoenue. MuBapuanTHast punbTpanus. Bug Matpuibl TMHEHHOTo
oreparopa B 0as3uce, COTIACOBAHHOM C HMHBAPHAHTHBIM IOAIPOCTPAHCTBOM, WHBApPHAHTHOMN
npsAMOM CyMMOM 1 MHBapuaHTHOM ¢unbTpanueit. @akTopomneparop.

14. CobcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHHSI JIMHEWMHOTO OniepaTopa.

15. Omnepatop ¢ npocTbiM cnekTpoM. Kputepuil nuaroHanu3upyeMoCcTH MaTpHIbl JTUHEHHOTO
oreparopa.

16. Teopema O pa3jgoXKEeHUH JTUHEWHOrO oOlepaTopa B MPSIMYIO CyMMY HUJIBIIOTEHTHOTO H
HEBBIPOKJIEHHOTO.

17. Teopema "'amunbToHa — Kanu. YactHble ciyyan 11 TeopeMsl ['amuabTona — Kanu.

18. HunbnoteHnTHBIN omnepatop. Teopema 0 CyIIECTBOBAaHUHU KOPJAHOBOW HOPMAIBHOW (POPMEI
JUIsl HUJIBIIOTEHTHOTO OIEpaTopa.

19. XKopnanosa kierka. KopaeBbie noampocrpancTBa. CyliecTBOBaHUE Pa3IOXEHUS B CyMMY
KOPHEBBIX NOATNPOCTPAHCTB.

20. Teopema o >OpAaHOBOW HOpMaidbHOW (opme. ANTOPUTM HAXOXKICHUS KOPJIAHOBOM
HOpMaJIbHON (OPMBI.

21. JIunelinple GyHKIMOHANBL. J[BOWCTBEHHOE MPOCTPAHCTBO. J|BOWCTBEHHBIH Oa3uc.

22. KaHoHunueckoe crapuBaHue. PedruekCHBHOCTh BEKTOPHBIX HpocTpaHcTB. I[IpocTpaHcTBO
pelIeHuit 0JTHOPOAHOM CUCTEMBbI TUHEHHBIX YpaBHEHUH U JIMHEHHBIE (PYHKIIMOHAIIBI.

4 cemecTp

23. bununeiinple oroOpaxenus. llomwnnueilinple oToOpakeHus. 3agaHue OWIMHEHHBIX
otoOpakeHni Marpunamu. CBsA3b MEX1y MaTpUIIAMU OMIIMHEHHOT0 OTOOpaXeHUS B Pa3IMUHBIX
6a3ucax. CuMMeTpHUecKie U KOCOCUMMETpUUYECKre OUTuHETHbIe (OPMBI.

24. Ksagpatuunsle ¢opmbl. [lonmspuas OwnuueitHas ¢opma. [IpuBeneHne CUMMETPUYECKHX
OmiMHeNHBIX (OpM K KaHOHHYECKOMY Buay. Meton Jlarpanka mpuBeAeHUS KBaJApaTUYHON
(bopMBI K KAHOHUYECKOMY BH]LY.



25. 3akoH WHepPUUHM KBaIpaTU4HbIX (opM. Meton SkoOu npuBeAeHUS HEBBIPOXKICHHON
KBaJpaTUYHON (POPMBI K KAHOHUYECKOMY BULY.

26. Hopmanbublii Bua kBaapatuyHoil ¢opmbl. Kputepuit CunbBecTpa MOJOKUTEIHHON
OIPENIeNIEHHOCTH KBAAPaTUUHON (hOPMBI.

27. Kococummerpuueckue oOmmHeinbie Gpopmel. X knaccupukarus.

28. EBxkinnioBsl mpoctpancTBa. HepaBencTBo Komm — bBynskoBckoro. Ero cieactsusi.

29. Teopema O CyIIECTBOBaHMHM OPTOHOPMHpOBAHHOTO Oaszuca. IIpolecc oproroHamm3anuu
I'pama — [lIMuara.

30. M3omopdhu3M eBKIMIOBBIX TPOCTPAHCTB.

31. OproroHanbHas M CUMIUIEKTHYECKas TIpynmbl. Teopema O CHEKTpe CHUMIUIEKTHYECKOIO
orepaTopa.

32. DpmutoBsl hopmbl 1 ipocTpancTBa. HepaBencrBo Ko — byHsikoBckoro.

33. OproHOpMUpOBaHHBIM 0a3uc B 3pMUTOBOM TmpocTpancTBe. PapenctBo IlapceBais.
VYHUTapHbIe MAaTPULBI M YHUTApHAs TPpyIIa.

34. Compsokennslii  onepatop. CBolicTBa omepanuu comnpsbkeHus. Kiacchl SpMUTOBBIX U
KOCO’PMHUTOBBIX OIIEPATOPOB.

35. Marpuna COnpsOKEHHOTO M CaMOCONPSDKEHHOTO omepaTtopa. Kpurepwii  paBeHCTBa
OIIEpaTOPOB.

36. Teopema 0 KaHOHUYECKOU (opMe IPMHUTOBA OTIepaTopa.

37. [IpuBeneHue KBaapaTUYHON (HOPMBI K INIaBHBIM OcsiM. MaTpuuHas (GopMyIHpOBKa.

38. Hopmanbubiii omepatop. CBsi3b HOPMAIBbHOCTH M JAHAroHamuzupyeMoctd. CrekTpaabHas
Teopema JJisi HOpMaJbHOI'O OIlepaTopa.

39. [lepecTaHOBOYHBIE OTIEPATOPHI.

40. TTos105)KUTENBHO OIpeIeIEHHbIE OIIEPATOPHI.

41. Teopema O pa3JOXKEHHHM HEBBIPOKACHHOTO OMNEpaTopa B IPOHM3BEACHUE MOJOKHUTEIHHO
OIIpEIeIEHHOTO OIIepaTopa U H30METPHH.

42. BBeneHne KOMIUIEKCHOW CTPYKTYPHI B BEIIIECTBEHHOM IpocTpancTBe. Komrutekcnpukarusi.
43. OBemectienue. Komno3uuuu koMIuieKcu(uKanus -- OBELIECTBICHUE U OBELECTBICHUE —
KOMIUTCKCU(UKAITHS.

44. KaHOHMYECKHUI BUJ MAaTPULIbI H30METPHUH (BEIIECTBEHHBIM U KOMITJIEKCHBIH ciy4an).

45. Apdunnsie npoctpanctsa. M3omoppusm ahPpuHHBIX TPOCTPAHCTB.

46. [1nockocTu B appUHHOM ITPOCTPAHCTBE.

47. Apdunnbie koopauHathl. CBsA3b pa3IUYHBIX CUCTEM KOOPAMUHAT APYT C IPYTOM.

48. [1nockocTh (IuHEHOe moaMHorooopasue). [lapamerpuueckoe 3aaHne MIOCKOCTH.

49. Apdunnas obosouka. BzaumMHOe pacriookKeHe IBYX TUIOCKOCTEH.

50. Adpdunnslie pynkunu. AdduHHbIe IIIOCKOCTH KaK pEIIEHUs] CUCTEM JIMHEHHBIX YPaBHEHMI.
51. ErknunioBsl adunHble npoctpancTBa. OTpe3ok. Paccrosnus u yriel. Teopema Iludaropa.
52. PaccTosiHuE OT TOUKHU A0 MiIockocTH. OObeM mapajuienenumnesaa.

53. OOmmii TEepHeHIUKYIIp K JBYM IUIOCKOCTSM. YCJIOBHE €IWHCTBEHHOCTH OOIIETO
nepreHuKyspa. PaccrosiHue MexIy IIOCKOCTIMHU.

54. I'pynnsl u reomeTpun. JInHEHbIE TEOMETPUH.

55. KBanparuunslie pyHkiuu B adpuHHOM npocTpaHcTBe. LIeHTp kBagpaTHIHON QyHKIIUH.

56. DKBUBAIGHTHOCTh KBAJApaTHUYHBIX (QyHKIUH (adhUHHBIA W EBKIMIOB  CIyYaw).
Kanonnveckuii Bu KBaJIpaTHUHON (QyHKIHH.

57. KBagpuku. Knaccudukanus kBaapuk (apbuHHBINA U €BKIUA0B CIIy4an).

58. LlunuHApH U KOHYCHI.

Cnucok 3a1a4 3K3aMeHa

3 cemecTp

3agayva 1. BeIsicCHUTB, KaKue U3 COBOKYITHOCTEW MHOTOUYJIEHOB CTETIEHU HE BBIIIE N HAJ mojieM F
00pa3yIoT IMHEIHOE BEKTOPHOE MPOCTPAHCTBO: a) MHOTOWIEHBI, UMEIOIINE KOPEHb B 3a/laHHBIX
nByX Toukax @ u D ; 6) MHOrOUIEHEI, y KOTOPBIX CyMMa BceX KO (HIMEHTOB paBHa HyIio. B
CJTydae MOJIOKUTEIIEHOTO OTBETA HAWTH pa3MEPHOCTh U Oa3uc.



3anaua 2. HaiftTu pa3MepHOCTh CYMMBI U TIEPECEUEHHUSI OIITPOCTPAHCTB, HATIHYTHIX Ha CUCTEMBbI
BektopoB {a,,a,} u {b,,b,}: a =(@1,011),a, =(1,0,0,1),b, =(0111),b, =(1111).

3anava 3. Jlokaszarb, 4ro cymma noampoctpancts L m M BekTopHOro npocrpaHctsa V paBHa
MePEeCeYeHHI0 BCEX MOANPOCTPAHCTB, coaepxkammx u L, u M.

3anaua 4. Haiitu dyncno Bcex 6a3ucos N -mepHOro nmpoctpaHcTsa V HajJ MojieM u3 ( 3JIeMEHTOB,
CoJIeprKalliX 3a/JaHHbI HEHYJIEBOM BEKTOP.

3anaya 5. SIBnsieTcs M NOAIIPOCTPAHCTBOM JIMHEHHOTO BEKTOPHOI'O IIPOCTPAHCTBA MHOTOUYJIEHOB
OT OJHOW MNEpPEMEHHOM Haja mojeM F : a) MHOXECTBO BCEX MHOIOYWIEHOB HE COJEPIKALIMX
YETHBIX CTENCHEW epeMeHHOM X ; 6) MHOXECTBO MHOTOUYWIEHOB YETHOM cTeneHn?

3anaya 6. [TycTh pa3MepHOCTb CyMMBI IBYX MOAMNPOCTPAHCTB HA €AMHUILY OOJIbIlIEe Pa3MEPHOCTH
uXx nepecedeHusi. UTo MOKHO cKa3aTh 00 3TUX MOAMPOCTPAHCTBAX?

3agaua 7. Ilycte F[X;,X,,...,X,] -~ MHOXECTBO MHOTO4JIEHOB OT N MepeMEeHHBIX HAJl MOJIEM F.

KakoBa pa3sMepHOCTb MOANPOCTPAHCTBA 3TOrO IMPOCTPAHCTBA, COCTOSILErO0 M3 OJHOPOJIHBIX
MHOTOUICHOB cTenenu K ?

3amaua 8. Ilycts U, V, W - moampocTpaHcTBa BEKTOPHOI'O IPOCTPAaHCTBA. JloKaxuTe, 4TO
U+W)W+V)N(V +U)=[W +V)nU]+[(V +U) "W].

3amaua 9. [1ycth V - BEeKTOpHOE MPOCTPAHCTBO PA3MEPHOCTH 4 HAJ MOJIEM M3 TSTH DJIEMEHTOB.
CKOIIBKO CYIIECTBYET BBIPOKICHHBIX ONEepaTopoB u3z V B V?

3amaga 10. Ilycte nuHeiHbI omeparop A AeWCTBYeT Ha MHOYKECTBE KBaJPaTHBIX MaTpULl
pa3MEepHOCTH 2 YMHOXKEHHEM Ha (PMKCHPOBAHHYIO MaTpuily pasmepa 2. Haiitu marpuily 3Toro
orepaTopa B IPOCTPAHCTBE BCEX KBAJAPATHBIX MATPUIL] pa3MEPHOCTH 2.

3amaua 11. ITycte MaTpuna A nepectraHoBOYHA ¢ JTH000i KBaJgpaTHOM MaTpuleit pazmepa 5. Uto
MOJKHO CKa3aTh O €¢ KOPIaHOBOW HOpMaIbHOU hopme?

3amauya 12. IlycTh kBaapaTHas MaTpHila COCTOMT W3 OJHUX eAuHuil. KakoBa ee >kopaaHoBa
HOpManbHast popma?

3anmava 13. Haiitu exp(A), rae A - kBaJpaTHas MaTpUILIa, COCTOSIIAS U3 OJHUX €IUHUI], pazMepa
2.

3anaua 14. Ilycts MaTpuma A o6nagaeT CBOMCTBOM At =1 ,rne | --- equHnuHas marpuna. Yro
MO>KHO CKa3aTh O €€ KOpJIaHOBOW HOpManbHOU hopme?

3amauda 15. Ilycts A - cobeTBeHHOE 3HAUEHHME MaTpuIsl A. BepHo 1, uto y Matpumsl f(A), rae
f-MHOTOUIEH O/IHO} MepeMeHHOI, nMeeTcs cobcTBeHHOe 3Hauenue f( A )?

3amava 16. IlycTs xopnaHoBa HOpMalibHas (GopMa MaTpULIBI A COCTOUT U3 OAHOW KJIeTKH. UTo
MOJKHO CKa3aTh O KOPIAHOBOH HOpManbHO# Gopme A2?

3amaua 17. BepHo nu, 4yTO omepaTop HWIBIIOTEHTEH TOTJa M TOJIBKO TOTJA, KOIJa BCE €ro
COOCTBEHHBIC 3HAUCHUS PaBHBI HYJIIO?

Bamaua 18. KakoB MHHMMAnbHEI MHOTOUWIEH MAaTpHIBI A2 eciu >KOpHaHOBa HOPMANbHAs
dbopma MaTpuiibl A COCTOUT U3 JIBYX KJIETOK?

3anaua 19. JlokasaTh, 4TO eciy omepaTop A HEBBIPOXKIEHHEII, To omepatopsl A 1 A~ umeroT
OJIHH U T€ € COOCTBEHHBIC BEKTOPHI.

3anava 20. HaiiTi Bce kBaJpaTHbIe MaTPHUIIbI, KXK1asi U3 KOTOPBIX MOJ00HA TOIBKO caMoil cele.

3amaua 21. Korga MuHUMAanbHbI NOJMHOM MaTpHIbl pPaBEH i [Iepeunciuts Bce Takue
MaTpullbl pazmepa 4.

3anaua 22. ITycts Tpu BekTopa @,b,C nuHeiiHo HezaBucUMBL ByayT nu TMHEHHO HE3aBUCHMEI
BEKTOpHI: @) 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 pa3smMepHOCTh NPOCTPAHCTBA (PYHKIIMOHAIOB, OOJAJAFONINX CBOHCTBOM
f(a)+ f(b)+2f(c)=0, ecim a,b u - MMHEHHO HE3aBUCHMBIE BEKTOPHI?

3anava 24. HaiiTi s)xopJ1laHOBY HOPMaJIbHYIO (hOpMY MaTpHUIIbl A:
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1 110
0101
A=

0 011

0 0 01
1 0 -1
3amaua 25. Haiitu »opaHoB 6a3uc MaTpHIlsl A: A=l 0 -1 O
-1 0 1

3amavya 26. Haiitm Bce 3Ha4YeHHWs A, NpHU KOTOPBIX BEKTOp b JMHEHHO BBIpa)kaeTcs depes
a,a,,a,: a, =(2,35),a, =(3,78),a; =(1,-6,1),b=(7,-2,1).

3agaya 27. HalTh pa3MepHOCTh CYMMbI M II€PECEUCHMS IMOJNPOCTPAHCTB, HATAHYTHIX Ha
cucTeMsl BekTopoB &, =(1,2,1),a, =(1L1,-1),a, =(13,3) u b, =(122),b, =(2,3,-1),b, = (1,1,-3).
3agava 28. HaiiT MaTpuily JIMHEHHOIO OllepaTropa, 3aJJaHHOrO B MPOCTPAHCTBE BEIIECTBEHHBIX
KBaJpaTHBIX MAaTpHUIl pasMepa 2 TpaHcroHupoBanueM: X — X'. B kauectBe Gasuca BHIOpath
MaTpu4HbIe eMHuIbl E; = (8, =1mpu k =1i,1 = j;e,, = 0 B npoTusHOM ciyuae).

3anmava 29. HaiiTi Bce MaTpHIlbl, IEPECTAHOBOYHBIE C KOPAAHOBOMN KIETKOM.

3amaga 30. Haiitu sinpo u oOpa3 JMHEHHOro oOmneparopa, 3aJaHHOIO B IPOCTPAHCTBE
BEILECTBEHHBIX KBaJPAaTHBIX MAaTPHIl pasMepa 2 YMHOKEHHEM Ha (MKCHPOBAHHYIO MAaTpPHUILY

1 0
A= crpasa.
-1 1
4 cemecTp

3agaua 31. Haiitu HOpManbHBIA BUJA KBaApaTUUHOH Qopmbl X X, + X X3 + X, X; H

HEBBIPOXKJICHHOE JIMHEHHOE MpeoOpa3oBaHue, IPUBOAIIECE K 3TOMY BUITY.

3anaua 32. KakuMu 3Ha4eHUSIMU paHTa U CUTHATYPBI XapaKTEPU3YIOTCS T€ KIIACChI BEIIECTBEHHO

SKBUBAJICHTHBIX KBaJIPaTUYHBIX (GopM, i KOTopeix ¢opma f oskBuBanentHa dopme — f ?

OTtBet 060CHYHTE.

3agava 33. HaiiTu 4MciIo KIaccOB SKBUBAJIEHTHOCTHM HAJ MOJIEM BEIIECTBEHHBIX 4YHCEN JUIs
GopM OT N IepeMEeHHBIX, UMEIOIINX 3aJaHHYIO0 CHTHATYDPY S.

3anaua 34. Ilycte A u B -- camoconpsbkeHHbIE OlepaTopbl Ha YHUTApHOM NPOCTPAHCTBE V.

Ecnu st moboro X €V BeimonneHo (Ax|X)=(Bx|x), to A=B. [doka3ars.

3amaua 35. Jloka3zaTh, 4YTO BCsAKas BeIIECTBEHHass oOpaTumas MaTpulla MOXXET OBITh
IpeJICTaBJICHA B BHJIE TIPOU3BEICHUS OPTOTOHAILHONW MaTPHUIIBl U TIOJIOKHUTEIBHO OIMPEIeIEHHON
MaTpPHUIIBIL.

3amaya 36. Jloka3aTh, 4TO eciM JHHEHHBIe omepatopsl A u B mepectanoBounsl, To ker A u
im B MHBapHaHTHBI OTHOCUTENLHO omepaTopa A.

3amawa  37. Haiftu  maTpully = CUMMETpPUYECKOM  4yacTH  OwiMHEWHOM  dopmbl
fOGY) =2%Y, —3X Y, —4X Y3 + X, 1 —9%, Ys + X3 -

3anaua 38. He npoun3Boisi BEIYMCICHHM, BBISICHUTD, SKBUBAJICHTHBI JIM B 00J1aCTH BEIIECTBEHHBIX
qucen  CIEAYIoIue OunuHeiHbIe bopMBI: (X, Y)=2X%Y, —3%Y; +X,V, "

(X Y) =X Y, =X ¥ + 2%, Y, +3XY; —3X3 Y, -

3amaua 39. He paspickuBas JMHEHHOro mpeoOpa3oBaHMs, HAWTH KAHOHUYECKUH BHJ
KBaJpaTHuHOM hopMmbl (= 2X* +3y? — 2% +2Xy + 2XZ.

3anava 40. BeigscHUTB, Kakue U3 CIEAYIOUIMX KBAaJPAaTHUYHBIX (OPM SKBUBAJIECHTHBI B 00JIacTH
BElIeCTBEHHBIX uncen: f =x° —yz, g=xy—2z°, h=xy+1z°.

3anaua 41. [loka3aTp, 4TO €CliM W3 KaXJOM M3 JABYX KBaJpaTUYHBIX (OPM MOKHO MHEperTH

HEKOTOPBIM JTMHEHHBIM (HE 0053aTeTbHO HEBBIPOKIACHHBIM) MPe0Opa3oBaHUEM K JIPYTOM, TO 3TH
($hOpMBI SKBUBAJICHTHBI.
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3amaga 42. Hailtu pa3MepHOCTb NIPOCTPAHCTB CHMMETPUUECKHX U KOCOCHMMETPHUYECKHX
OMIMHEHHBIX (HOPM Ha BEKTOPHOM MPOCTPAHCTBE PA3MEPHOCTH 1.

3anaya 43. HaliTu OpTOroHaJbHYIO MPOEKIUIO BEKTOPAa X Ha JIMHEWHOE MOANPOCTPAHCTBO L,
ecimu x=(4,2,3,1), L=<(1,1,1,1), (1,2,2,1), (2,3,3,2)>.

3amauya 44. Haiitu Ouccektpucy yrima A tpeyronpHuka ABC, 3agaHHOrO KOOpIWHATAMHU €ro
BEpIINH (B MIPOCTPAHCTBE pa3MepHOCTH, Oombieit 3) ecnmu A=(2,4,2,4), B=(6,4,4,6), C=(5,7,5,7).
Uemy paBHa MJI01IAAb TPEYTOJIbHUKA?

3amaua 45. Haiitu ypaBHEHHS IUIOCKOCTH, IPOXOMSAIICH dYepe3 TOYKH (B MPOCTPAHCTBE
pa3mepHocTH, Oonbieit 3) A(2,4,2,4,2), B(6,4,4,4,6), C(5,7,5,7,2).

3agauva 46. [1ycth V -- €BKIMI0BO TPEXMEPHOE MTPOCTPAHCTBO, TAKOE, UTO

2 2 2..2 N
IIX||“=(x|x)= 3x°+2y“+z°-4Xy-2xz+2yz. HaiiTu BCe BEKTOpPHI, OPTOrOHAILHBIE BEKTOPY
x=(1,2,3).

3agaya 47. Jlokaszatb, 4YTO IS BCSIKOM KBaJpaTHOW MaTpUIbl A C KOMIUIEKCHBIMU

K0d(uIMeHTaMy HaiifeTcs Takas yHUTapHas Matpuna B, uto B * AB -- BepxHeTpeyronpHas.
3amaua 48. Halitu 6a3uc OpTOrOHAIBHOTO JOTMOJHEHUS M moanpocTpaHcTBa L, HaTIHYTOTO Ha
cucremy Bekropos a=(1,0,1,2), b=(2,1,2,3), ¢=(0,1,-2,1).

3amaua 49. [lycts L -- moampoctpaHcTBO eBKIuaoBa mpoctpaHcTBa V. Ilokaszath, uro moOoi
BEKTOp X €V OJIHO3HAYHO TMPEJICTaBUM B BUAE X=y+z, rae y€L, a BEeKTOp z OpPTOroHaJICH
m00oMy BekTopy u3 L.

3amaga 50. BepHO M, YTO MHOXECTBO CHUMMETPUYECKHX KBAJIPATHBIX MaTpPHUI[ COCTABISAET
CPYIILY IO YMHOXEHUIO?

3anava 51. HaliTu nopsiiok rpyninbsl HEBBIPOKIACHHBIX JIMHEHHBIX ONEPATOpPOB A MPOCTPAHCTBA

V pazmepHOCTH 2 HaJl IOJIEM U3 JIBYX 3JIEMEHTOB, YIOBJIECTBOPSIONIUX COOTHOIICHUIO AAT =E.
3anava 52. Haiitu pacctosiHue OT TOUKH, 33JJaHHON BeKTopoM X=(4,2,5,1), 10 HOAIpOCTpaHCTBa,
3aJJaHHOTO CUCTEMOW ypaBHEHUU 2X-2Yy+Z+2t=9, 2X-4y+27+3t=12.

3amaua 53. Haiitu cucteMy ypaBHEHHMI M apaMeTpHUECKUE YpaBHEHHS, 3a1atomie ahGuHHYIO
obosouky MHOXecTBa Touek: A(1,0,1,2), B(2,1,2,3), C(0,1,-2,1), D(1,3,2,4).

3amaua 54. Haittu adduuHBIA THO KBaIpWKH, 3aJaHHOH B EBKIHIOBOM IPOCTPAHCTBE

ypaBHEHUEM 2 inxj +ZZ:Xi +1=0.
i=1

1<i, j<n
3amaga 55. Ilpm kakux 3HAYEHHUAX IapamMeTpa a KBaJpHKa X 2 +y2 +z° +2axy+2ayz+2axz=2a
ABIIETCS AITUIICOUOM?
3angaua 56. [lycte L u M -- mognpoctpaHcTBa eBKiIMoBa mpoctpanctea V u dim L < dim M.
Hoxaxwute, uro B M HalfieTCsl HEHYJIEBOM BEKTOP, OPTOTOHAIBHBIN JIF0OOMY BEKTOpY U3 L.
3azmaua 57. HaifTu BeKTOpBI, JOMONHSIONIME CHCTEMY BEKTOpoB a, =(2,3,5,-2), a, =(3,-7,3,0) no
opToroHainbHoro 0azuca. CkaqsipHOE IPOU3BEIEHUE CUNTATh CTAHJAPTHBIM.

3amaua 58. IlpuMeHsis MpolecC OPTOTOHAIU3AIMH, MOCTPOUTh OPTOTOHAJBHBIN 0a3zuc
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
«/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 TIPYIIOBasi KOHCYIbTAaLH.

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