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1. Ilesm ocBOEHUS IMCUMILIUHBI
[enpto aucumiuinHbl «JIuHelHas anredpay SBISIFOTCS OCHOBBI TEOPUU BEKTOPHBIX IMPOCTPAHCTB,
JUHEHHBIX MpeoOpa30oBaHUi, BEKTOPHBIX MPOCTPAHCTB CO CKAJISIPHBIM IIPOU3BEIECHUEM U JIMHEHHBIX
npeoOpa3oBaHM B HUX, @ TAK)KE OCHOB JINHEWHON T€OMETPHUHU.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Hucrmmmmaa b.0.27 «JIuneiHas anredpa» OTHOCUTCS K 00s3aTeIIbHON YacTH 00pa30BaTeIbHON MTPOTPaMMBI
W WCTIONB3YET 3HAHHS M YMCHUs, TOJYYCHHBIC CTYJACHTAMH MPH U3yYCHUU KYPCOB alreOphl M TEOMETPUH, a
TaKXe 3aJCUCTBYeT 3HaHWsS W3 Kypca «BBeleHHE B TEOPHIO MHOXKECTB U JIOTUYECKYIO CHMBOJIUKYY.
OO6cyxneHne TPWIOKEHUA IHHEWHOW anreOpsl B (M3HWKe 3aJelCTByeT WH(GOPMAIUIO, TOIYYCHHYIO
CTYACHTaMH B Kypce (QU3MKH. 3HAHUs, MOJy4YEeHHBbIC NPH H3YUYCHUH JHMHEHHOW anreOphl, 3aAeHCTBYIOTCS
NPakTHYEeCKM BO BCEX MaTeMaTHYeCKUX Kypcax M Kypcax Npo(ecCHOHaIbHOH MOATOTOBKH. JTO
MaTeMaTHYecKuid aHanu3, OudQepeHIranbHble ypaBHEHHs, anreOpandeckas alropuTMHKa, W30paHHbIC
BOIMPOCHI ANTeOphl, AUCKPETHas MaTeMaTHKa, TeOpus (QYHKIH KOMIIIEKCHOM MEpEeMEHHOH, TeOPETHKO-
YHCIIOBBIE METOJbl B Kpunrorpaduu, Kpuntorpapuyeckue METOABI 3aIIUTHl WH(POPMAIUK, METOIBI
anredpanvecKkoi reoMeTprH B KpUNTOrpaduu.

3. [lnanupyeMblie pe3ybTaThl 00y4YeHHUs] MO TUCIUIIAHE, COOTHECEHHbIE C MUIAHNUPYEMBIMH
pe3yJibTaTaMH 0CBOeHHs 00pa30BaTeIbHOI NPOrpaMMbl

[Tponiecc n3ydeHus: AUCIUTIIMHBI HANIPaBJieH Ha (JOPMHUPOBAHUE CIEAYIONTUX KOMITCTECHITHH B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuoOpereHus cieayromux 3HaHuH, YMEHH, HAaBBIKOB U
(unm) onbITa AESITENBHOCTHU:

dopmupyemas NHaukaTop J0CTHKEHHSI KOMIIETeHIIUM Ilepeuensn
KOMIIeTeHI U (ko u popmyaupoBKa) IVIAHUPYeMBbIX Pe3yJIbTATOB 00y4YeHH sl
(xkox m
(¢hopmyauposka)

YHI/IBepcaJIbHI)Ie KOMIIETCHIUHA

3HaTh: OCHOBHBIE KJIAcChl  OOBEKTOB
YK-1  Cnocoben . JWHEHHOH  anreOpsl M MHOTOMEPHOH
ocymectaisits kpu- | U-YK-1_1 Ocymectsiuser cucreMHbIid TTMHEHHOM TeoMeTpHH
THdecknil  aHanu3 | aHAIIM3 3a/1a4M, BbIIEISA ee 0a30BbIe YMerb: pacmo3HaBaTh OOBEKTHl JAaHHOU

MpOOJIEeMHBIX CHUTY-
alMii Ha OCHOBE
CHCTEMHOT'0 [IO/1XO0-

COCTAaBJISIOIINE 3ajJ]a4M, BBIOMPATh COBOKYITHOCTb METOJIOB,
COOTBETCTBYIOIIMX KJacCcy OOBEKTOB pac-

N _VYK-1 2 Onpenenser, MHTEPIPETUPYET | CMaTPUBACMOI 3aqaud, M IIOCIEN0BATEIb-

na, BBIpaﬁaTBIBaTvB U paHXHpPYyeT I/IH(bOpMaHI/I}O, TpebyeMyo HOCTh TIPUECMOB M JCUCTBUHM I €C
TCI'u - ~
CTPATeruio  ACM™ |y penteHns MOCTABJICHHOM 3a1a4H KOPPEKTHOTO PCILICHHA
CTBHUHU BJIaZ[eT]): HaBbIKaMH HUHTCPpIIpETALlNN
PE3YJIbTATOB aHaIM3a/BEIYACIIEHNI B

3aJadyax aJ'IFG6pBI U reOMETpUun

Oo6umenpodgeccuoHalbLHbIE KOMIETEHIIUN

OIIK-3 Cnocoben
Ha OCHOBaHUH CO-
BOKYITHOCTH Mare-
MATHYECKHX METO-
JIOB pa3pabaTbl-
BaTh, OOOCHOBEHI-
BaTh M PEaAU30BbI-
BaTh  MPOLEAYPHI
peleHus 3a1ay
npodeccnoHaTLHOMI
JIESITEIBHOCTH

N-OI1K-3_ 3

[TpumeHsieT MaTeMaTHYECKHA armapar
JUTSL PEIICHUS TTPUKITATHBIX U
TEOPETHUUECKHUX 3a7a4

N-OTI1K-3.4 3HaeT OCHOBHBIE ITOHSITHS,
pe3yNb-TaThl B METOJIbI COBPEMEHHOM
MaTEeMaTHKd HW  CIEHApUH  UX
MPUMEHEHUS B 3a7a4ax
poeCCHOHATBHON e TENHHOCTH

3HaTh: OCHOBHBIC NOHATHS WM DPE3yJIbTATHI
JWHEHHOW  anreOpsl M MHOTOMEpHOH
JIUHEHHON reoMeTpuun

YMeTh: CTpOUTh U aHAIN3UPOBATH OOBEKTHI
U BBIIOJIHATH OCHOBHBIE KOHCTPYKLIHMH B
JIWHEHHONH  anrebpe W MHOTOMEpHOH
JIMHEWHON reoMeTpuu

Baapern: ombiToM paboThl ¢ TMHEHHBIME U
adbdUHHBIME OTOOpPAKEHUSMH, HABBIKAMU
BBIUMCIICHUH XapaKTePUCTUK BEKTOPHBIX
TOAMPOCTPAHCTB M JINHEHHBIX OTOOPAKECHHIA
B MaTpU4HOU Gopme




4. O0beM, CTPYKTYpPA U coiepKaHue THCHUTITHHBI

OO0mast TpyA0EMKOCTh AUCIUILIMHBI COCTABISAET 8 3aueTHBIX eAuHUL, 288 akaj. 4acos.

Ne Tembl (pa3aesnbl) Bunsl yueOHbIX 3aHATHI, DopMBbI TEKYLIEro
n/n AUCUUTLTMHBI, BKJII0YASl CAMOCTOSATETBLHYIO KOHTPOJISI yCIIeBAEMOCTH
WX co/lepKaHue padoTy CTY/IEHTOB,
U UX TPYA0EMKOCTh ®opMa NPOMEKYTOIHOI
o (B akaileMUYeCKHX Yacax) aTTecTalMu
3 KonrakTtHas pa6ora (no cemecmpam)
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Conep:xaHue pa3ieioB

1. BekTOpHOE NPOCTPAHCTBO.
1.1. TloHsiTHE BEKTOPHOIO MPOCTPAHCTBA: OMPEAEIICHUE 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 OMEKTUBHOCTH JIMHEMHOT0 0TOOpaXkeHus. PaHT mpou3BeeHUsl IBYX MaTpPHULL.
2.4. @akToprnpocTpaHCTBO. M30oMOphHOCTH BCeX TPSAMBIX JIOTNIOJIHEHHH K  JaHHOMY
HOJIPOCTPAHCTBY.

3. JIuHeiiHble OnepaTophbl.

3.1. ITlonstue sHIOMOp(U3Ma BEKTOPHOTO MpOCTpaHCTBA (JIMHEHHOro omnepartopa). MaTpuna
nuHeHOoro omeparopa B Oasmce. [logob6me marpui. Ilonstue anreOpel Ham moiem. AnreOpa
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 TpocTpancTBa. [loganredpa, mOpoKACHHAS OMEPaTOpoOM, U
MUHMMAJbHBI IOJIMHOM JIMHEHHOro omeparopa. BbluncieHne MUHMMAJIbHOIO —IOJMHOMA
JIMHEMHOTO omneparopa.

3.3. MHBapuaHTHBIE OJIPOCTPAHCTBA JUHEHHOro onepartopa. [Ipumepsl JTMHEHHBIX ONEepaToOpoB,
oOnanaromux U He 00siaaroX cOOCTBEHHBIMM 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 TIOJMHOM JIMHEHHOTO OIeparopa M €ro HHBAapHAHTHOCTh. 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 JIBOMCTBEHHOIO OIepaTropa 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. Ilomwnuueiinas ¢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 NMpu cMeHe 6a3nucoB. KOHrpy?HTHOCTh MaTpuLl.

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



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

5.3.  Kococummerpuyeckue (opmbl. CHMIUICKTHYECKAsT IUIOCKOCTh.  HEBBIPOXKICHHOCTH
KOCOCUMMETPHYECKOH (QOpMBI M Pa3MEpPHOCTh IMPOCTPAHCTBA. Kanonunueckue wmatpuibl
Kococummerpuueckux ¢opm. Merox Jlarpanxa HpuUBENEHHS KOCOCUMMETPHUYECKOW (OpMBI K
KaHOHMYECKOMY BULY.

6. BekTOpHBIE NPOCTPAHCTBA C IONOJHUTEJIbHON CTPYKTYPOH.

6.1 EBximumoBsl mnpoctpanctBa. HepaBenctBo Kommu — bynskoBckoro. Ero ciencrBus.
OpTOroHaNBHOCTD. OpTOHOPMUPOBAHHBIM 0asmuc. Teopema 0 CYyILLIECTBOBAHUU
opTroHopMmHpoBaHHOro 6Oazuca. IIpouecc optoronanmuzauumu I'pama — IImuara. H3omopdusm
€BKJIMJIOBBIX ITpOCTpaHCTB. OpTOroHaabHas rpymnmna.

6.2. CuMmIutiekTrueckas rpynna. Teopema o ClieKTpe CUMILUIEKTUYECKOTO OIeparopa.

6.3. Tlonyropanuneiinsie Gopmbel. pmuTOBBHl GopMbl U mpocTpaHcTBa. HepaBenctBo Komm —
byHsikOBCKOro B 3pMHUTOBOM ciydae. OpTOHOPMHUPOBAHHBIN 0a3uC B S3PMUTOBOM IPOCTPAHCTBE.
PaBenctBo IlapceBais.

6.4. YHuTapHbIe MAaTPUIBl U YHUTAPHAS TPYIIIA.

7. JluHeliHble omepaTopbl M KBaJgpaTH4Hble (OpPMBI B NPOCTPAHCTBAX €O CKAJSIPHBIM
NPOM3BeIeHUeM.

7.1. Jluneiinbie onepatopsl u 0-muHeitHbIe popmbl. ConpshkeHHbIH onepaTop. CBoiicTBa oneparuu
conpsikeHus. Kiaccbl 3pMUTOBBIX M KOCOIPMHUTOBBIX OINEPATOPOB. ANTeOpbl APMUTOBBIX U
KOCO3PMUTOBBIX OIIEPATOPOB.

7.2. Matpuua conpsiKeHHOr0 M CaMOCONPsKEHHOro onepatopa. Kpurepuii paBeHCTBa 0nepaTopos.
CoOcTBeHHBIC 3HAYCHUSI U TeopeMa O KaHOHWYECKOH (opme spmuToBa omepatopa. [IpumoskeHus
SPMHTOBBIX OMEPATOPOB B (PU3UKE.

7.3. [IpuBenenne KBapaTHIHON (GOPMBI K TIIABHBIM OCSIM. ANTOpUTM. MaTtpuyHas popMyInpoBKa.
OpnHoBpeMeHHasi JAMAarOHAJU3UPYEMOCTh TMapbl KBaApPATHYHBIX (QOpM, OAHA U3 KOTOPBIX
MOJIOKUTEIBHO ONpEIeIiCHa.

7.4. KaHOHWYECKUI BUJI YHUTAPHOTO U OPTOrOHAJIIBHOTO OIIEPaTOPOB.

7.5. Hopmanbhbiii oneparop. CBsizb HOPMAJIBHOCTH M AuaroHamuzupyeMocTd. CrekTpaibHas
TeopeMa /Il HOpMAJIBHOTO OIlepaTopa.

7.6. llepecranoBouHble omepaTopbl. [lomokuTenbHO ompeneNneHHble omnepartopbl. Teopema o
pa3JI0KEHUM HEBBIPOXKIAECHHOTO OIlepaTopa B IIPOU3BEACHUE 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 -- OBCLICCTBJICHHUEC N OBCIICCTBJICHUEC —
KOMIUTEKCU(UKAIIUS.
7.8. Hopma omneparopa. CoiicTBa HOpMBL. ~ OrpaHHYEHHOCTh JIMHEHMHOTO oOfeparopa Ha

KOHEYHOMEPHOM BEKTOPHOM NPOCTpaHCTBE. DYHKIMU OT ONEPaTOPOB.

8. Ap¢uHHBIC M eBKJINA0OBBI TOYEYHbIE IPOCTPAHCTBA.

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

8.2. IImockoctu B apduuHoM npoctpaHcTBe. [lapamerpuueckoe 3aaHue MmiIocKocTH. AdduHHas
oOonouka. B3aummHoe pacnonoxeHue AByX IUIocKocTel. AdduuHble (QyHKUMH. APUHHBIE
IUIOCKOCTH KaK PELIEHUS] CHCTEM JIMHEWHBIX YPaBHEHUM.

8.3. EBxnunoBel addunnabie npoctpanctBa. Otpe3ok. Paccrosuus u yrisl. Teopema Iludaropa.
Paccrosiaue ot Touku 10 miaockoctu. OObeM napasuienenunena.

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

8.5. I'pymmier 1 reomeTpun. JINHEHHBIE TEOMETPUN.

9. KBagpuku B appUHHBIX M €BKJIHI0BBIX TOYCYHBIX IPOCTPAHCTBAX.

9.1. KBagpaTuunsle pyHkiuu B ahppuHHOM npocTpancTBe. LleHTp kBagpatuyHON QyHKIUY.



OKBHUBAJICHTHOCTb KBAJApaTUYHBIX (GyHKUUHN (adUHHBIN U eBKINA0B cirydan). KaHOHUYeCKui BUT
KBaJAPaTUYHON (YHKIIUH.

9.2. KBagpuku. Knaccudukanms kBaapuk (adGuHHBIN U €BKIHIOB CIy4an).

9.3. IuuHAPHI U KOHYCHI.

5. Oﬁpa30BaTeJ’[LHbIe TEXHOJOI'MHA, B TOM YHUCJI€ TEXHOJOIMM 3JIECKTPOHHOI'O oﬁyqemm H
AUCTAHIIHUOHHbIC 06p330BaTeJII>HLIe TEXHOJOIMH, HCIHOJbB3YEMbIC IIPU OCYIIECCTBJICHHU
06pa30BaTeJ'H:HOFO nmpouecca mo TMCUIIJINHE

B nporiecce 00ydeHust UCTIONB3YIOTCS CAEIYIOIUE 00pa30BaTeIbHBIC TEXHOIOTHU:

BBoaHas jexknust — 1aeT IEpBOE LEIOCTHOE MPEACTABIECHUE O TUCHUIUIMHE U OPUEHTUPYET
CTyJICHTa B CHUCTEME€ M3yYeHMs JaHHOW AUCHUIUIMHBL. CTYIEHThl 3HAKOMSTCS C Ha3HAYCHUEM U
3a/la4aMM Kypca, €ro poJibl0 U MECTOM B CUCTEME Y4EOHBIX JTUCLUIUIMH U B CUCTEME IOATOTOBKH B
nenoMm. Jlaercs kpaTkuii 00630p Kypca, MECTO MPEAMETHON 00JacTH B TEOPUM M MPHIIOKEHUIX
MaTeMaTUKd M B HCTOpUM MareMaTHKd. Ha 5TOl JiekuuM BBICKA3bIBAIOTCA METOJIUYECKUE U
OpraHU3aIOHHBIE 0OCOOEHHOCTH PabOThl B paMKax JaHHOM JMCHUIUIMHBI, a TAaK)Ke JAeTCs aHAIHU3
peKOMEH1YyEMON yueOHO-METOINYECKON JTUTEPATYPHI.

AKafieMHYeCKas JIEKIHA ¢ JJIeMEHTAMH JIeKIHMHU-0eceabl — [I0CIEeI0BaTEIbHOE  U3JI0-
KEHHE MaTepualla, OCYIIECTBISAEMOE IPEUMYIIECTBEHHO B BHUAE MOHOJIOIa IPENoaaBaTelis.
OneMeHTh! JIeKIuu-0ece /bl 00ecreurBa0T KOHTAKT MPENoAaBaTes ¢ ayIMTOPUEH, YTO 03BOJIAET
IpUBJIEKaTh BHUMAaHHUE CTYAECHTOB K HauOoJiee BaXXHbIM T€MaM JUCLMIUIMHBI, aKTUBHO BOBJIEKATh
UX B y4eOHBII MpoLecc, CTUMYJIMPOBATh HHTEPEC U PACCTABIATh AKLIEHThI, KOHTPOJIUPOBATh TEMII
U3JI0’KEHUS y4eOHOro MaTepuraia B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUATHSL.

IIpakTnyeckoe 3aHATHE — 3aHATUE, IOCBSIICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHH U
HABBIKOB 110 3aKpEIUICHHWIO IMIOJIyYEHHBIX Ha JIeKUMM 3HaHud. Ha npakTuueckoM 3aHATUU
IIPOBOAMTCS TaKXe pa300p BBI3BABLIMX 3aTPYAHEHHE 3aJad W3 3aJaHui s CaMOCTOSATEIbHOU
paboThL.

KoncynbTauum — BuUJ Y4eOHBIX 3aHATUN, SBISIIOIIMKICS OAHOM M3 (OpPM KOHTPOJIS
caMoCTOsITeNIbHOM ~ paboThl  cryaeHToB. Ha  KoHCymbTanusx 1o mpochOe  CTYAEHTOB
paccmaTpuBaloTcs HauOoJsiee CIIOXKHBIE MOMEHTBHI IPH OCBOEHUHM MaTepuaia JAUCLUILUIMHBI,
npenojaBaTesib OTBEYA€T Ha BOMNPOCHl CTYAEHTOB, KOTOpPblE BO3HUKAIOT y HHUX B Ipoliecce
CaMOCTOSITENIbHON PaOOTHI.

6. [lepeueHb JIMIIEH3MOHHOT0 W (WJIHM) CBOOOJHO PACHPOCTPAHSAEMOI0 MPOrPaAMMHOIO
o0ecreyeHusi, HCNOJB3YyeMOr0 MPH OCYHIECTBJICHHH 00pa30BaTeIbHOr0 mpolmecca 1o
AUCHHUILIMHE

B nporecce ocymiecTBiaeHust 00pa3oBaTeNbHOTO Mpolecca Mo AUCHUILUINHE UCIOIb3YIOTCS:

Ui (GOPMUPOBAHUST MAaTEpUANIOB JJIsl TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U TPOBEIEHUS
IPOMEKYTOUHOU aTTecTalluu, A7 (OPMUPOBAHUS METOIMUECKUX MAaTEPUANIOB MO AUCLUILIUHE:

- mporpammel Microsoft Office;

- u3arenbckas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBIX NMPOGecCHOHANBHBIX 0a3 JaHHBIX U MH(OPMALHOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yEeMBbIX IPH OCYILIECTBJEHHH 00pa30BaTEJbLHOIO Ipolecca Io
AUCHHUILIMHE

B npornecce ocymecTBiaeHus: 00pa3oBaTeNbHOTO MpoLecca Mo AUCHUININHE UCIOIb3YIOTCS:



ABTOMaTH3UPOBAHHAA 6u0MMoTeYHO-MH(POPMAITIOHHAS cucreMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb  OCHOBHOW W  JONOJIHUTEJBLHOW  y4yeOHOHl  JMTepaTypbl, pecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTu «UHTepHeT» (IpHM HEOOXOAUMOCTH),
PeKOMeH/IyeMbIX /IJIS 0CBOEHU Sl I CUMIIIMHbI

1. Tumogpeesa H. B. Jlunetinan ancebpa. Cospemennas aneeopa: yueb. nocooue ons 6y3os. / H. B.
Tumogheesa; Apocn. eoc. yu-m um. I1. I'. JJemuoosa, Hayu.-memoo. cogem yn-ma - HApocnasis:
Apl'Y, 2012. - 114 c.

le. Tumogpeesa, H. B., Jlunetinas anceopa. Cospemennas anreeopa [Snekmponnviil pecypc] : yueo.
nocobue ons 8y308 / H. B. Tumogheesa ; Apocn. eoc. yn-m, Apocrasnw, Apl'Y, 2012, 114 C
HHocmynen no adpecy: http://www.lib.uniyar.ac.ru/edocs/iuni/2012024.pdf

2. Tumogpeesa, H. B., Jluneiinas anceopa. Cospemennasn anrceopa. Yacmo 2 : yueb. nocooue / H. B.
Tumogheesa,; Apocn. eoc. ynu-m um. I1. I'. [lemuoosa. HApocrasns : Apl'Y, 2017. — 136 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. Kocmpukun A. U. Beedenue 6 aneebpy: yuebnuk ons 6y308.: 6 3 u. / A. U. Kocmpukun, M-60
obweeo u cney. oopazosanus PO - M.: MITHMO, 2009.

2. Kocmpuxun, A. U., Jlunetnas aneebpa u ceomempusi : yueb. nocooue 0.1 8y308

/A. U. Kocmpukun, FO. U. Manun. - 2-e u30., nepepa6., M., Hayka, 1986, 302¢

3. Ilpockypsixos U.B. Coopuux 3a0au no nunelnou aneedpe: yuebd. nocobue. —13-e uzo., cmep. ---
Cl16.: U30-60 «Jlanvy, 2010. --- 480 c. ---(Yuebnuxu ona 8y306. Cneyuanvuas aumepamypa)

B) pecypchl cetu «HTEepHeT» (IpH HEOOXOAUMOCTH)

9. MartepunajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMas /ISl OCylLIeCTBIeHUsI 00pa30BaTeIbHOI0
npoiecca no JUCHUILINHE

MarepuanbHo-TeXHUYECKas 0a3a, HeOOXoauMmas Jisi OCYLIECTBIEHHUs O00pa30BaTEIbLHOTO
mpolecca 1o AUCHUIUIMHE BKIIIOYAET B CBOW COCTaB CIielUaTbHbIEC TTOMEIICHHUS:

- yueOHbIe ayTUTOPHH ISl TIPOBENICHHSI 3aHATHH JIEKITMOHHOTO THIIA;

- yueOHble ayTUTOPUHU ISl IPOBEJICHHSI TPAKTUYECKUX 3aHATUH (CEMUHAPOB);

- yueOHbIe ayTUTOPHH ISl TIPOBEICHHSI TPYIIIIOBBIX M WHAWBUYAIbHBIX KOHCYIbTAIINN;

- yueOHble ayIUTOPUM JJI TPOBEJNEHHUS TEKYLIEro KOHTPOJs U IMPOMEXYTOUHOH
aTTeCTAIlHH;

- IOMEUICHHUS JJIsl CAMOCTOSITENIbHON pabOThI;

- IOMEUICHUS U XpaHEHHs] ¥ MPO(PUIAKTHUECKOTO OOCTY)KMBAaHUSI TEXHUYECKUX CPEICTB
o0OyueHusl.

CrenanpHple TIOMEIIEHUS YKOMIUIEKTOBAHBI CPENICTBAMH OOYYEHUS, CIYXKAIUMH IS
npezcTaBieHns yueOHoi nHpopManuu 60JIbLION ayIUTOPHH.

ITomemienuss A CaMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIBbIOTEPHOMH
TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOUEHHMS K ceTH «VIHTepHeT» M o0ecrneyeHueM JocTyna K
3NIEKTPOHHOM MH(pOopMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOpP(BI):

ITpodeccop kapeaper AMII, n.d.-m. . H.B. Tumodeena
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IIpunaoxenne Ne 1 k paGoyeii nporpamMme JMCIHIIIMHbBI

«JIugeiigas ajareopa»
HaAUuMeHoBAaHUe ()ucuunﬂuybl

@DoH/1 OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTEeCTAIUM CTY/IeHTOB
0 AUCHMILIHHE

1. Tunossle KOHTPOJIbHBIC 3aaH1s U UHBIC MaTCPpHAJIbI,
HCIIOJIB3YCMBIC B ITPOILECCE TCKYLICT'O KOHTPOJIA YCIICBACMOCTHU

1.1 KoHTpoJ/IbHBIE 32JaHUSI M HHbIE€ MATEPHAJIbI,
HCMoJIb3yeMble B Mpoliecce TeKylleil aTrecTanuu

3amanus a8 caMocTosITeNnbHOW paboTel  gopmupyroT, a CaMOCTOSTEeNIbHBIE pPaOOTHI
koHTposupytoT chopmupoanHocTh OIIK-3 (nuaukaropsr M-OIIK-3.3—3.4)

Bce nHomepa 3aganmii g1anbl no kHure W.B. IlpockypsikoBa (. 2 [J0NOJHHUTEJIbHOM
JINTEPaTypbl)

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

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

3aganue a8 caMocTosITeIbHOIE padoTrbl K TemMe 2 «['oMoMOphuU3MBI BEKTOPHBIX
npoctpancTB» 1434, 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 a8 caMocToATeNbHOIl padorbl Kk Teme 4 «JlBoiicTBeHHOCTH» IlpuBectn K
TPEYroJbHOMY BHJly MAaTPHIIbI JIMHEHHBIX ONEpPaToOpoB C yKazaHueM 0azuca, B KOTOPOM MaTpHlia
NPUHUMAET yKa3aHHBIA TpeyronbHbid Bua: 1093, 1094, 1106, 1108.

3aganue 1Jisl caMOCTOATEbHON PadoThl K TeMe 5 «bunuHelinble U KBagpaTH4HbIe (HOPMBD)
1178, 1179, 1185, 1186, 1189, 1192, 1195, 1202, 1214, 1216, 1867

3agaHue 1Js1 CaMOCTOSAITEJIbHOW padoTrbl K TemMe 6 «BekTopHble NpPOCTpaHCTBA C
JOTIOTHUTENIbHOU cTpyKTypoii» 1357,1358, 1362, 1363, 1365, 1366, 1371, 1372, 1383

3agaHue AJ1s1 CAMOCTOSATEILHOM padoThl K TeMe 7 «JIuHelHbIe onepaTopbl U KBaapaTUYHbIC
(dbopMBI B IPOCTPAHCTBAX CO CKANSIPHBIM mpou3BeaeHuem» 1542, 1544, 1546, 1551, 1555, 1557,
1572, 1576, 1578, 1586,1587,1588, 1224, 1244, 1249

3aganue A8 caMoCTOATeNbHOI padoThl K Teme 8 «AdduHHBIE U €BKINAOBB TOUYEUYHBIE
npoctpanctBay 1335 — 1337, 1341, 1342, 1374a, 1377, 1386, 1393, 1395, 1398, 1402, 1406

3aganue VISl cCaMOCTOAITeNIbHON padoTsl kK Teme 9 «KBaapuku B ahGUHHBIX ¥ EBKIMIOBBIX

TOYEUHBIX MpocTpaHcTBax» 1854, Haittu apdunnblii kaace st 1178, 1179, naiiti kinace 1255,
1266.

CamocrosiTeibHasi padota Ne 1 «BekropHoe npoctpanctso» 1278, 1300, 1321



CamocrosiTeibHasi padota Ne 2 «'oMmoMop(u3MbI BEKTOpHBIX IpocTpaHcTBy» 1444, 14526
CamocrositesibHas padora Ne 3 «Jluneiinbie onepatope» 1467, 1534

CamocrositesbHass padora Ne 4 «BekTopHbIE MPOCTPAHCTBA C JOMOJHUTEIBHON CTPYKTYPOM»
1360, 1371

CamocrosiTeibHasi padora Ne 5 «Jluneiinbie omepaTtopsl M KBaapaTW4Hble (OPMBI B
MPOCTPAHCTBAX CO CKAJISPHBIM MpousBeaeHuem» 1543, 1558, 1589, 1248 (mo 2 3amauu Ha
BapHUaHT)

CamocrositesibHass padora Ne 6 «AdduHHBIE W EBKIMJAOBHl TOYEYHBIC IPOCTPAHCTBA.
KBanpuku B apUHHBIX M €BKIMAOBBIX TOUEYHBIX IpocTpancTBax» 1388, 13746

2. Cnucok BOIPOCOB U (WJIM) 33JaHUH [T TPOBEACHUS IIPOMEXKYTOYHON aTTeCTalluu

3amaHue 3K3aMeHa COCTOWT W3 OMIIeTa, COAEPIKAIIETO 2 TEOPETHUYECKHUX BOIpoca (CM. MPHUBEIECHHBIN
HIDKE CITUCOK), W 3a/a4d (CM. MPUBEJICHHBIA Janee CIUCOK), KOTOPYIO CTYJISHT BBHIOWPAET CIIydailHbIM
oOpazoMm Hapsny c OwmneroMm. CTyAEHTY MOTYT OBITh 3aJaHbl JOIOJHUTEIBHBIC BOMPOCHI (B paMKax
BOIIPOCOB Oumera Wik Ha TEMY 3aaaqn) C ICJIbIO BBISIBUTH YPOBCHBb ITIOHUMAHUA U3YUCHHOI'O MaTepuraja.

Crnucok Bonpocos 3k3amena (I YK-1 2, 1 VK-1_1, U-OIIK-3_3)

3 cemecTp

1. JluneiiHple BEKTOpHBIE MpocTpaHcTBa. OnpeneneHue W mpuMmepbl. JluHeitHas o0oiouka.
[ToampocTpancTBa BEKTOPHOTO MIPOCTPAHCTBA.

2. Ilepeceuenue u cymma nojmnpoctpancts. Llenu moanpocTpaHcTs.

3. [Ipsimas cymma. [Ipsimoe nononHeHue.

4. PazmepHOCTh U 0a3uc JIMHEHHOTO BEKTOPHOI'O IMpPOCTpaHCTBA. TeopemMa O MOHOTOHHOCTHU
pasmepHocTH. MaTpuiia nepexoza ot 6asuca k 6asucy.

5. M3omopdu3m BEKTOPHBIX TPOCTPaHCTB. CMEKHBIE KJIACCHI U (PAaKTOPIPOCTPAHCTBO.

6. Jluneilinple oTOOpaXkeHHMs M JIMHEHHBIE ONepaTopbl. 3aJaHue JUHEWHBIX OTOOpaKeHUM
MaTpullaMd. Pa3mMepHOCTh MPOCTpaHCTBA JMHEMHBIX OTOOpPaKEHUH M3 OJHOTO MPOCTPAHCTBA B
Jpyroe.

7. MUHUMAaJIbHBI MHOTOWIEH JIMHEWHOTO OTIepaTopa.

8. AnreOpa nuHelHbIX onepaTopoB. Ee cBoiictBa. PasmepHocTs npoctpanctsa K[A].

9. CBs3p MEXTy MaTpHUIIAMH JIMHEHHOTO OIlepaTopa B pa3HbIX Oa3ucax.

10. Anpo u obOpa3 nuHeliHOTO oneparopa. Teopema o pa3MepHOCTH sifjpa U o0pasa.

11. Panr nuneitHoro omneparopa. IlomoOue marpun. Kputepun HEBBIPOKIESHHOCTH JIMHEHHOTO
oreparopa.

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

13. HMHBapumaHTHOE MOANPOCTPAHCTBO JIMHEHHOro omeparopa. IHBapuaHTHOe mHpsAMoOe
paznosxenue. [Ipoextop u ero crpoenue. MuBapuantHas punpTpanus. Bug matpuiisl 1uHeHOTO
oreparopa B 0a3uce, COIIACOBAHHOM C HMHBAPHMAHTHBIM IMOJANPOCTPAHCTBOM, HWHBApPUAHTHOMN
npsiMOM CyMMOM M MHBapuaHTHOU ¢uibTpanueil. @akroponeparop.

14. CobOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUECHUS JIMHEHHOTO onepaTopa.

15. Oneparop ¢ mpocTeiM criekTpoM. KpuTepuii nuaroHaIM3upyeMOCTH MaTPHIlbl JIMHEWHOTO
oreparopa.

16. Teopema O pa3JOXKEHWH ITUHEWHOTO OIEpaTopa B MPSIMYID CYMMY HHJIBIIOTEHTHOTO H
HEBBIPOKIEHHOTO.

17. Teopema 'amunbrona — Komm. Yactasie cinyyau 11t Teopemsl ['amunbToHa — Konu.

18. HunbnoteHnTHsIH onepatop. Teopema 0 CyIIeCTBOBAHUU >KOPJAHOBOM HOPMaIbHOM (POpMBI
JUIsl HWIBIIOTEHTHOT'O OIEpaTopa.



19. XKopnanosa kierka. KopueBbie noamnpoctpanctBa. CyliecTBOBaHUE Pa3IOXEHUs B CyMMY
KOPHEBBIX MOANPOCTPAHCTB.

20. Teopema 0O >XKOpJAaHOBOW HOPMalIbHOM (Qopme. AJNTOPUTM HAXOXKICHUS KOPAAHOBOKH
HOpPMaJIbHON ()OPMBI.

21. Jluneiinsie pyHKUIMOHATBI. J[BOMiCTBEHHOE MPOCTPAaHCTBO. J{BOMICTBEHHBIH Oa3ucC.

22. Kanonmueckoe crapuBaHue. PediekcMBHOCTh BEKTOPHBIX NpocTpaHCTB. IIpocTpaHcTBO
peLIeHHIA OTHOPOJHON CUCTEMBI IMHEHHBIX YPaBHEHUH U JIMHEHHBIE (PYHKIIMOHAIIBI.

4 cemecTp

23. bununeitnsle oroOpaxkenus. llomunuHelHble oTOOpakeHUs. 3agaHue OMIMHEHHBIX
otoOpaykeHni Marpuuamu. CBsA3b MEX1y MaTpULIAMU OMJIMHEHHOT0 OTOOpaXXeHUs B Pa3IMUHBIX
6azucax. CUMMETpHUYECKHEe 1 KOCOCUMMETPHUECKUE OMITMHEHHbIE (POPMBI.

24. Ksanmpatuunsie ¢dopmbl. [lomspuas OwnuHeiiHas ¢opma. [IpuBeneHne CHUMMETPUYECKHX
OMNMMHEWHBIX (OpPM K KaHOHMYECKOMYy BHay. Metox Jlarpanxka npuBeneHUs KBaJApaTHYHON
(GOopMBI K KAHOHUYECKOMY BHU]Y.

25. 3akoH uWHepUUHM KBaIpaTW4HbIX (opM. Meton SkoOu npuBeAeHUS HEBBIPOKICHHON
KBaJpaTU4HON (hOPMBI K KAHOHUYECKOMY BULY.

26. Hopmanbnblii Bua kBaapatudHoi ¢opmbl. Kputepuit CuibBecTpa MOJOKUTEIHHON
OIpEe/IeNIEHHOCTH KBaJAPaTUYHON (POPMBI.

27. Kococummerpuueckue oOmmmHeiabie popmel. X kmaccuukarus.

28. EBxnmnioBsl npoctpanctBa. HepasenctBo Komu — bynskosckoro. Ero cnencrus.

29. Teopema O CyIIECTBOBAaHMHM OPTOHOPMHpOBaHHOTO Oas3uca. IIporecc oproroHamm3anuu
I'pama — IlImupTa.

30. M3omopdhu3M eBKIMIOBBIX TIPOCTPAHCTB.

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

32. DpmutoBsl hopMel U npoctpancTBa. HepaBenctBo Ko — byHskosckoro.

33. OproHOpMUpPOBaHHBIM 0a3Wc B 3PMUTOBOM IpocTpancTBe. PapenctBo I[lapcepaits.
VYHUTapHbIe MAaTPUILBl M YHUTApHAs TPYIIA.

34. Compsokennslii  onepatop. CBolcTBa omepanuu conpsbkeHus. Kiaccsl SpMUTOBBIX U
KOCO’PMHUTOBBIX OIIEPATOPOB.

35. Marpuna COmpsoKEHHOTO M CaMOCONPSDKEHHOTO —omepaTtopa. Kputepmii  paBeHCTBa
OIIepaTOpOB.

36. Teopema 0 KaHOHHYECKOU (pOopMe IPMHUTOBA OTIepaTopa.

37. IlpuBeneHue KBaapaTUIHON (HOPMBI K INTaBHBIM OcsiM. MaTpuuHas (GopMyIHpOBKa.

38. Hopmanbrbiii omepatop. CBsi3b HOPMaIBHOCTH W JAHATOHATM3HPYeMOCTH. CrekTpalibHas
TeopeMa JJisi HOpMaJIbHOI'O OIepaTopa.

39. [lepecTaHOBOUYHBIE OTIEPATOPHI.

40. TTos10)XKUTENBHO OTIpeIeIeHHbIE ONEPATOPHI.

41. Teopema O pa3lOKEHUH HEBBIPOXKJIEHHOTO OIepaTopa B IMPOU3BEIACHHUE IOJOKUTEIBHO
OTIPEIeNIEHHOTO OIIepaTopa U N30METPHH.

42. BBeneHne KOMIUIEKCHOW CTPYKTYPHI B BEIIIECTBEHHOM TipocTpancTBe. Kommuiekcnpukarusi.
43. OBemectBienue. Komno3unnm koMIuieKcu(uKanus -- OBEIIECTBICHNE U OBELECTBICHUE —
KOMILIEKCHU(UKALIHS.

44, KaHOHMYECKUI BUJ MaTPULII H30METPH (BEIIECTBEHHBIM U KOMITJIEKCHBIH Ccydan).

45. Apdunnsie npoctpanctsa. M3omopdusm ahPuHHBIX TPOCTPAHCTB.

46. I1nockoctu B appMHHOM MTPOCTPAHCTBE.

47. Apdunnbie koopauHathl. CBsA3b pa3IUUYHBIX CUCTEM KOOPJAUHAT APYT C IPYTOM.

48. I1nockocTth (IuHeHOe moaMHorooopasue). [lapamerpuueckoe 3agaHne MIOCKOCTH.

49. Apdunnas obosouka. BzaumMHOe pacrioiokKeHHe IBYX TUIOCKOCTEH.

50. Appunnble pynkiun. AddrUHHBIE ITOCKOCTH KaK PEIIEHHs] CUCTEM JIMHEHHBIX YpaBHEHUH.
51. ExnunioBsl adpunnbie npoctpancTBa. OTpe3ok. Paccrosnus u yriel. Teopema Iludaropa.
52. PaccrosiHue oT Touku 10 miaockoctu. O0beM nmapaiesnenumnesa.
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53. OOmmii neprneHAUKYyasIp K JIBYM IUIOCKOCTSM. YCJIOBHE €IWHCTBEHHOCTH OOIIETo
neprneHauKkyspa. Paccrosaue Mexxay mIOCKOCTSIMHU.

54. I'pynnsl u reomeTpun. JInHENHHbIE TEOMETPUH.

55. KBagparnunsie pyHkiuu B ahpduaHOM nipocTpaHcTBe. LIeHTp KBagpaTHaHON (DYHKITHH.

56. DKBUBAIGHTHOCTh KBaApaTHU4YHbIX (QyHKUUH (adhuUHHBIE W EBKIMAOB  CIydYaw).
Kanonnueckuii BUj KBaipaTUIHOU (PYHKITHH.

57. Kagpuku. Knaccudukanus kBaapuk (ahGUHHBIN U eBKIHIOB CIy4an).

58. [luuHAPHI ¥ KOHYCHI.

Cnucok 3a1a4 3x3amena((_VK-1 2, 1M VK-1 1, U-OIIK-3_3, U-OIIK-3_4)
2 ceMmecTp

3agayva 1. BeisicHUTB, KaKue U3 COBOKYITHOCTEW MHOTOUYJICHOB CTETIEHU HE BBIIIE N HaJ mojieM F
00pa3yroT JIMHEHHOE BEKTOPHOE MPOCTPAHCTBO: a) MHOTOYJIEHBI, UMEIOIINE KOPEHD B 33JJaHHBIX

ABYX Toukax a u D; 6) MHOro4sIeHsl, y KOTOPEIX CyMMa Beex Kod((UIMEeHToB paBHa Hymo. B
cJIydae MOJIOKUTEIILHOTO OTBETA HAUTH Pa3MEPHOCTh U Oa3uc.

38.,[[21‘121 2. Haiitn Pa3MEPHOCTb CYMMEBI U IEPECCUCHUS ITOAIIPOCTPAHCTB, HATAHYTBIX Ha CUCTCMbI

Bektopos {a,,a,} u {b,,b,}: a, =(1,011),a, =(1,0,01),b, =(0111),b, =(1111).

3anava 3. Jlokaszarb, 4ro cymma noampoctpancts L u M BekTopHOro npocrpaHcTsa V paBHa
IIEPECEYECHHIO BCEX MOANPOCTPAHCTB, conepkamux u L, u M.

3anaua 4. Haiitu ducio Bcex 6azucos N -mepHOro npoctpaHcTsa V Haj noseM u3 ( 31€MeHTOB,
coAepKaIIMX 3aJaHHbI HEHYJIEBOUW BEKTOP.

3anaya 5. SIBnseTcs M NOAIPOCTPAHCTBOM JIMHEHHOTO BEKTOPHOT'O MPOCTPAHCTBA MHOTOWIEHOB
OT OJHOI NEepeMEeHHOM Han moyneM F : a) MHOXKECTBO BCEX MHOTOUWIEHOB HE COJEPIKALIUX
YETHBIX CTeNeHel MepeMeHHOM X ; 6) MHOXKEeCTBO MHOTOUIEHOB YETHOH cTeneHn?

3anaua 6. [TycTe pa3sMepHOCTh CyMMBI JBYX MOANPOCTPAHCTB Ha €IUHMILY OOJIbIIE pa3MEPHOCTH
ux nepeceueHus. UtTo MoKHO cka3aTh 00 ATUX HMOJIPOCTPAHCTBAX?

3amaua 7. [Tycte F[X;,X,,...,X,] -- MHOeCTBO MHOTOWIEHOB OT N TIEpeMEHHBIX Ha mojeM F .

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

3amaga 8. Ilyctes U, V, W - moanmpocTpaHCTBa BEKTOPHOIO IPOCTPAaHCTBA. JlOKaXuTe, 4TO

U+W)W +V)N(V +U)=[W +V)nU]+[(V +U) "W].

3anmaga 9. Ilycte V - BEKTOpHOE MPOCTPAHCTBO Pa3MEPHOCTH 4 HaJ MOJIEM U3 ISATH JJIEMEHTOB.
CKOJIBKO CYHIECTBYET BBIPOXKACHHBIX ONepaTopoB U3 V B V?

3amaga 10. ITycte nuHEHHBIM omeparop A NEWCTBYeT Ha MHOXKECTBE KBaJPAaTHBIX MAaTpUIL
pPasMEepHOCTH 2 YMHOKEHHEM Ha (PMKCHPOBAHHYIO MaTpHIly pasMepa 2. Haiitu marpuily 3Toro

orepaTopa B MPOCTPAHCTBE BCEX KBaJAPATHBIX MATPHI] pa3MEPHOCTH 2.

3anmava 11. ITycte MaTpuma A nepectaHoBOYHA ¢ J1000M KBaJgpaTHOM MaTpuueit pazmepa 5. Uro
MOYKHO CKa3aTh O €€ OpJIaHOBOI HOpManbHOM (hopme?
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3amaga 12. IlycTs KBajpaTHas MaTpHlla COCTOMT M3 OJHUX eAuHMI. KakoBa ee j>kopaaHoBa
HOpMaJibHas popma?

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

3amaua 14. [Tycte maTpuia A o0s1ajaeT CBOWCTBOM A =1 ,rae | --- enuanynas matpuna. Yo
MO>KHO CKa3aTh O €€ KOP/IaHOBOW HOpManbHOU hopme?

3agaua 15. ITycts A - coOGcTBEHHOE 3HAUeHHe MaTpULbl A. BepHo mu, uto y Marpuisl f(A), rae
f-MHOrOuUNIEH O/1HOM MepeMeHHOI, uMeeTcs cobcTBeHHOE 3HaueHue f( A )?

3angaua 16. IlycTs xopaanoBa HopMaiibHast (popMa MaTpHULbI A COCTOUT M3 OJHOU KieTKu. Uto
MOKHO CKa3aTh O JKOPJaHOBOH HOPMAIIbHOH (hopme A2?

3amaga 17. BepHo 1, 4TO omneparop HWIBIIOTEHTEH TOTAA M TOJBKO TOIZA, KOTJa BCE €ro
CcOOCTBEHHbBIE 3HAYEHUS PaBHbI HYIIO?

3agaya 18. KakoB MUHHMMAalbHBIH MHOI'OYJIEH MaTPHUIIbI AZ, €CJIM JKOpJlaHOBa HOpMaJibHas
dbopma MaTpuiibl A COCTOUT U3 JIBYX KJIETOK?

o -1
3anmaua 19. Jlokaszatb, 4TO eciiu oneparop A HEBBIPOXKIEHHBIH, TO onepaTtopel A U A™ uMeroT
OJIHU M T€ K€ COOCTBCHHBIC BEKTOPHI.

3amava 20. HaiiTi Bce KBaJpaTHBIC MAaTPHUIIBI, KOXK/1ash U3 KOTOPBIX MOJ00HA TOIBKO caMoii ceoe.

3agava 21. Korma MuHUMaibHBIN MOJIMHOM MAaTPUIIBl paBEH i Ilepeuncnuth Bce Takue
MaTpHIlbl pa3mepa 4.

3anaga 22. IIycte Tpu BekTopa a, b,C nuneitno HezaBuCHMBL bynyr nu JIMHEWHO HE3aBUCUMBI
BEKTOpHI: 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 pa3mMepHOCTh NPOCTPAHCTBA (PYHKIIMOHAIOB, OOJAJAIONINX CBOHCTBOM
f(@+f(b)+2f(c)=0, ectn a,b u C- nuHEHHO HE3aBUCUMBIE BEKTOPHI?

3anaua 24. HaiiTi s)xopJlaHOBY HOpMaJIbHYIO (hOpMY MaTpuLbl A:

1110
0101
A=

0 011

0 001
1 0 -1
3amaya 25. Haiitu sxopnanoB 6aszuc Mmatpunbet A: A=| 0 -1 0
-1 0 1

3amava 26. Haiitu Bce 3HaueHUs A, MpU KOTOPBIX BEKTOpP D JHMHEWHO BhIpakaeTcsi depes
a,a,,a;: a =(2,35),a, =(37.8),a, =(1,-6,1),b=(7,-2,1).
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3amaga 27. HaliTu pa3MepHOCTh CyMMBl M IIEPECE€UYEHMs] MOAIPOCTPAHCTB, HATSHYTBIX Ha
cucteMsl BekTopoB &, =(1,21),a, =(11,-1),a, =(13,3) u b, =(12,2),b, =(2,3,-1),b, =(11-3).

3anava 28. Haiitu MaTpuily JMHEHHOTO ONEpaTopa, 3aJaHHOI0 B MPOCTPAHCTBE BEILIECTBEHHBIX
KBaJ[PaTHBIX MaTpHIl pazMepa 2 TpaHcnonupoBanueM: X —> X'. B kauectse Gasuca BHIOpaTh
MarpuuHble eununbl E; = (6, =1mpu k =i,l = j;e,, = 0 B npoTuBHOM CiTyuae).

3agayva 29. HaiiTu Bce MaTpHIlbl, IEPECTAHOBOYHBIE C )KOPJIAHOBOM KJIETKOM.

3amaua 30. Haiitm siapo m o0pa3 JIWMHEHHOro omeparopa, 3aJaHHOTO B IPOCTPAHCTBE
BEIIICCTBCHHBIX KBAJPATHBIX MATPHIl pa3Mepa 2 yYMHOKCHHEM Ha (DPUKCHPOBAHHYIO MAaTpPHUILY

1 O
A= cIipaBa.
-11
4 cemecTp

3ajmaua 31. Haiitu HopMambHbIH BuA KBagpaTudHoM ¢GopMbel X X, + X, X5+ X, X; H
HEBBIPOXKJICHHOE JINHEIHOE MpeoOpa3zoBaHue, MPUBOIAIIEE K 3TOMY BHIY.

3anava 32. Kakumu 3Ha4eHUSIMU paHTa U CUTHATYPhI XapaKTePU3YIOTCS T€ KIacChl BEIIECTBEHHO
9KBUBAJICHTHBIX KBaJpaTU4HbIX (opMm, mas koTopeix (opma f skBuBanentna dopme — f ?

OtBer o0ocHyiiTe.

3amagya 33. HaliTu 4MCiIO KJIACCOB 3KBUBAJICHTHOCTH HaJ I0JEM BEIIECTBEHHBIX YUCEN UL
(dbopM OT N epeMEHHbIX, UMEIOLIUX 3a/IaHHYI0 CUTHATYpYy S.

3anaua 34. Ilyctb A u B -- camocOnpspKEHHbIE ONEpaToOpbl HA YHUTAPHOM IPOCTPAHCTBE V.
Ecmu st mo6oro X €V BemonneHo (Ax|X)=(Bx|x), To A=B. [loka3ars.

3amaga 35. JlokasaTb, 4TO BCsAKas BeEIeCTBEHHas oOpaTuMas MaTpHlla MOXET ObITh
IIPEJICTaBJICHA B BUJE NPOU3BEACHUS OPTOTOHAIILHOW MATPHUIIBI U MOJIOKUTEIBHO OIPEIEICHHON
MaTpHLBL.

3amava 36. Jlokas3arh, 4TO €CiU JHHEHHbIe omepatopsl A u B mepecranoBounbl, To Ker A u
im B MHBapraHTHBI OTHOCUTEILHO orepatopa A.

3agmaua  37. Halittu  marpunmy  cuMMeTpuueckod — vyacTh  OwiMHeHHOH — (opMBI
f(xy)= 2% Y1 =3XY, —AX Y3 + X Y1 —OX Yy + X3 -

3aaua 38. He mpou3BO/Is BHIYUCIICHHA, BEISICHUTD, SKBUBAICHTHBI JIH B 00JIaCTH BENICCTBEHHBIX
qpuceNn  CIeAyIIe  OWIMHEWHblE  (OPMBI: f(XY)=2xY, —3X Y; + X, Y, u

a(X, Y) =X Y, =X, ¥, +2X, ¥, +3X,Y; —3X,Y; -

3amaua 39. He paspickuBas JMHEHHOro mpeoOpa3oBaHMs, HAWTH KAaHOHUYECKUH BUJ
KBaJpaTHuHOH hopMbl (= 2X* +3y? —z% +2Xy + 2XZ.

3anaua 40. BeIICHHTH, KaKHe U3 CIACIYIONUX KBaJApaTHYHBIX (OPM SKBUBAJICHTHBI B 0071aCTH
BeIlECTBEHHBIX uncen: T =x>—yz, g=xy—z%, h=xy+1z°.
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3anmaua 41. Jloka3arh, 4TO €ClIM W3 KaKIAOW M3 JBYX KBaJPAaTHYHBIX (JOPM MOXKHO INEPEUTH
HEKOTOPBIM JINHEWHBIM (HE 00513aT€TbHO HEBBIPOXKIECHHBIM) TIPEOOpa30BaHUEM K JIPYTOM, TO ATH
(OpPMBI SKBUBAJIICHTHBI.

3amaua 42. Haiitu pa3MepHOCTb HIPOCTPAHCTB CHMMETPUUECKUX H KOCOCHMMETPHUYECKHX
OMnIMHEHHBIX (OpM Ha BEKTOPHOM IPOCTPAHCTBE Pa3MEPHOCTH N.

3agava 43. HaliTu OpTOrOHAJIbHYIO MPOEKIMI0O BEKTOpAa X Ha JIMHEWHOE MOJNPOCTPaHCTBO L,
eciu x=(4,2,3,1), L=<(1,1,1,1), (1,2,2,1), (2,3,3,2)>.

3amaua 44. Halitu Ouccektpucy yria A tpeyroigbHuka ABC, 3agaHHOrO KOOpJMHATAMH €T0

BEpINKH (B MPOCTPAHCTBE pa3MepHOCTH, Ooubieit 3) eciiu A=(2,4,2,4), B=(6,4,4,6), C=(5,7,5,7).
UeMy paBHa I101aap TPEyrojJbHUKa?

3amaua 45. Haiitu ypaBHEHHS IUIOCKOCTH, IPOXOMISAIICH 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).

3anaya 46. [1ycts V -- eBKIMI0BO TPEXMEPHOE IPOCTPAHCTBO, TAKOE, YTO

IX| 2 =(X|x)= 3x 2 +2y2 +z° -4xy-2xz+2yz. HaliTh BCE BEKTOPHI, OPTOTOHAILHBIC BEKTOPY
x=(1,2,3).

3amaua 47. JlokasaTb, 4TO JUId BCAKOW KBaJpaTHOM MaTpullbl A C KOMIUIEKCHBIMU

o *
KoxdduImeHTaMu HalieTcsl Takasi yHuTapHas matpuna B, uro B~ AB -- BepxHeTpeyrosibHasi.

3anaua 48. Haiitu 0azuc opTroroHajibHOro aonojHeHuss M noanpocrpancTsa L, HaTsHyTOrO Ha
cucremy Bekropos a=(1,0,1,2), b=(2,1,2,3), ¢c=(0,1,-2,1).

3amaga 49. [lycts L -- mognpocTpaHcTBO eBkimmoBa mpocTtpancTBa V. [lokaszars, 4To 1000
BEKTOp XE€ V OJHO3HA4YHO TPEACTaBUM B BUIE X=y+z, Te YEL, a BEeKTOp z OpTOroHaJIeH
aro6omy BekTopy u3 L.

3amaga 50. BepHO 1M, YTO MHOXECTBO CHUMMETPUYECKUX KBAaJIPATHBIX MaTpPUI] COCTABISET
TPYNILy IO YMHOXXEHUIO?

3anaua 51. Haiftu mopsiiok rpynmsl HEBBIPOXKICHHBIX JIMHEHHBIX ONEpPaTopoB A MPOCTPAHCTBA

T
V pazMmepHOCTH 2 HaJl TTOJIEM U3 JIBYX DJIEMEHTOB, YIOBIETBOPSIOMIUX cooTHOIIeHNI0O AA ~ =E.

3anmava 52. Haiitu paccTosiHue OT TOYKH, 3aaHHON BeKTopoM x=(4,2,5,1), 10 MOANpOCTpaHCTBa,
3aJJaHHOTO CHUCTEMOH YpaBHEHUH 2X-2y+Z2+2t=9, 2x-4y+2z+3t=12.

3anava 53. Haiitu cucreMy ypaBHEHHMI U MapaMeTpUYeCcKHe ypaBHEHUs, 3a4a0mue appuHHYO
obonouky MHOecTBa Touek: A(1,0,1,2), B(2,1,2,3), C(0,1,-2,1), D(1,3,2,4).

3amaua 54. Haiitu ap@uHHBIA THUI KBaJgpuUKH, 3aJaHHOW B E€BKJIHMJOBOM IMPOCTPAHCTBE

ypaBHEHUEM 2 inxj +22Xi +1=0.
i=1

1<i, j<n

3amauya 55. Ilpu kakux 3HaUEHUSAX MapaMmeTpa a KBaJpuKa x2+y2+22+2axy+2ayz+2axz:2a
SBIISIETCS AITUIICOUIOM?

14



3amgaua 56. [lycte L u M -- mognpoctpancTBa eBKianaoBa npoctpanctea V u dim L < dim M.
Joxaxute, uTo B M HalfeTCs HEHYJIEBOW BEKTOP, OPTOTOHAILHBIN JIFOOOMY BEKTOPY U3 L.

3azmaya 57. HailTu BEeKTOpBI, IONMOJNHSIOIINE CHCTEMY BEKTOpoB a, =(2,3,5,-2), a, =(3,-7,3,0) no
OpTOroHaJIbHOTO 0azuca. CKaIIPHOE MPOU3BEICHUE CUUTATh CTAHIAPTHBIM.

3amaua 58. IlpuMeHsst mporlecC 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).

IIpuioxenne Ne 2 k paGoyeii nporpamMmme JMCIHIIJIMHbBI

« JIuHelinas ajareopa »
HaumeHosaHue ducuunﬂquz

MeTOIlI/I‘IeCKI/Ie YKa3saHUuA AJdA CTYACHTOB 110 OCBOCHHIO JTUCHUIIJINHBI

Kypc nuHeliHO#l anreOpbl SBISETCS COAEPKATENBHO HACBHIIIEHHBIM M BeChbMa OOBEMHBIM.
[ToaTomMy OH TpeOYET OT CTYICHTa CUCTEMATUYECKUX YCHITHM.

HpI/I HU3YUCHUH TCOPUU HeO6XOI[I/IM p8360p CTYACHTOM JICKIIMOHHOI'O MaTepHuajia 1oMa C
MNPUMCHCHUCM JIMTCPATYpPbl M BBIACJICHUECM MCCT, Tpe6y101111/1x MOJACHCHHUA IIPpHU CICAYIOIICM
KOHTAKTC C IIPCIIOAaBaTCIICM.

3anayHblii MaTepuan 1o JIMHEHHOM anredpe mojpasjensercss Ha ABEe OOJbIIME IPYIIIbI.
[lepByto rpymnmy COCTaBISIIOT 3aJayd CyryOO BBIYMCIMTENbHOM HANpaBIE€HHOCTH; MX LIEIb —
HapabOTKa BJIAJICHUS BBIYUCIUTENBHBIMUA aITOPUTMAaMH JIMHEHHOM anreOpbl. OTH alropUTMbI
HECJIOKHBI M TIPH JTOOPOCOBECTHOH paboTe CTyIEHTa HE BBI3BIBAIOT 3aTpyAHEHHH. Bropyro
TPYIIy COCTAaBISIOT «TEOPETUYECKHE» 33Ja4d. OJTO JMOO 33Jayd Ha JJOKa3aTelIbCTBO
yTBEPXKIEHHUH, TMO0 3aJaudl Ha BBIYMCICHHE, AITOPUTMOM pEIICHHS KOTOPHIX CTYICHT Ha
JTAaHHBIM MOMEHT HE PAcIojiaraeT, ¥ B 3aJlaHMe BXOJUT KaK pa3 MOCTPOEHUE ATOr0 ajJropuTMa.
3agaun 000MX BUAOB YacTO BBI3BIBAIOT 3aTPYAHEHUS, U TOATOMY CTYAEHTY PEKOMEHIYyeTCs
IOPUCTYNaTh K BBIMOJHEHUIO JOMAIHEro 3a/aHus 3apaHee, 4ToObl y HEero ObLIO JTOCTaTOYHO
BpPEMEHU Ha pa3MbIIUIEHHE U BO3MOKHOCTh BEPHYTHCS K PEIICHUIO 33/1a4M Mo3/1Hee. 3aaauHbli
MaTepuain Oepercs nmpeumyuiecTBeHHO u3 coopHuka 1.B.IIpockypskosa.

B xoHIIe 000MX ceMecTpOB M3yYeHHS AMCUUIUIMHBI CTYICHTHI CIAIOT SK3aMEH. DK3aMeH
NPUHUMAETCSl 10 DK3aMEHAIMOHHBIM OwmiieTraMm, KaXIblii M3 KOTOPBIX BKJIIOYaeT B ceOs 1Ba
TEOPETUYECKUX BOIPOCA, TUTFOC 33]]ada, KOTOPYIO CTYJCHT MOJy4aeT CIydailHbIM 00pazoMm H3
¢dukcupoBaHHOTO Habopa. Ha camocToATeNbHYIO TIOATOTOBKY K 9K3aMEHY BbIIENSeTcs 3 JHS,
BO BpeMsl IMOJATOTOBKH K 9K3aMEHY MPEyCMOTPEHa T'PYNIOBasi KOHCYIbTALUS.

OcBouth BOIIPOCHI, H3JIaracMbI€ B TIPOLECCC HUIYUCHUSA OUCHHUILIUHBI «JIuneiinas
anre6pa» CaMOCTOATCIIbBHO CTYACHTY KpaﬁHe CIIOKHO. DTO CBSI3aHO CO CIOKHOCTBIO HU3y4aceMoOro
Marcpuajia 1 OOJBIIMM 00BEMOM Kypca. HOBTOMy NNOCCHICHUC BCCX aAYAUTOPHBIX 3aHATHH
ABJIACTCA COBCPULICHHO HCO6XOIII/IMLIM. bes YIIOPHBIX W PCryJIAPHBIX 3aHATHH B TEYCHHE
ceMECTpa CaaTb 9K3aMCH II0 HWTOraM H3Yy4YCHHA JUCHUIINIMHBI CTYACHTY IPaKTHYCCKU
HCBO3MOXKHO.
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