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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobeH nmpuMeHATHh (pyHAAMEHTAJIbHBIC 3HAHUS, MOJTYYEHHBIE B OOJACTH MAaTeMAaTUYECKUX W
(1K) ecTeCTBEHHBIX HayK, U UCMOJIb30BaTh UX B MPO(eCcCHOHATbHON AESITETbHOCTH

[IK-6 CnocoOHOCTh HaxoOAWTh, AHAIM3UPOBATH, PEATM30OBBIBATH M HKCIOJIB30BaTh Ha IPAKTHKE
MaTeMaTU4YEeCKUE AITOPUTMBI, B TOM YHUCJIE C IPUMEHEHUEM COBPEMEHHBIX BHIYMCIUTEIbHBIX CUCTEM

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- megarorudyecKui

1.3 JlucuuriinHa OpHEHTUPOBAaHA Ha MOJATOTOBKY OOydYarommxcs K MmpodeccHoHaTbHON IeSTEILHOCTH B
chepax: 01 OOpazoBanme u Hayka (B cdepe oOmero, mpodeCCHOHATLHOTO W JIOTIOTHHTEIHLHOTO
npodeccuoHanbHOrO 00Opa3zoBaHus; B cdepe HaydyHbIX wuccienoBanuii), 40 CkBO3HBIE BUIBI
npodecCHOHANBHON ACSITENFHOCTH B TMPOMBIIUIEHHOCTH (B cdepe HaydHO-UCCIIEAOBaTEIbCKUX U

OIIBITHOKOHCTPYKTOPCKUX Pa3paboToK)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccrnoHaTbHBIC
JercTBUs (IPU HATUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO eCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

ITK-6 Croco0HOCTE
HAXOWUTh, aHAJIN3UPOBATH,
pearn30BbIBaTh U
WCTIONB30BaTh Ha MPAKTUKE
MaTeMaTH4eCKUe
QITOPUTMBI, B TOM YHCJIE C
MPUMEHEHUEM
COBPEMEHHBIX
BBIYHCIIUTEIBHBIX CUCTEM

[Ipumensier
MaTeMaTHYECKOM
Hay4HBIX 33]a4

MIpUCMbI
MOJCIMPOBAHNN

AJITOPpUTMU3AIIUA npu
HUHKCHCPHBIX u

OIIK-1 Cnocoben
MPUMEHSITh
(byHIaMEHTATbHBIC 3HAHUS,
MOJyYCHHBIC B 0071aCTH
MaTeMaTHYeCKUX U (WJIH)
€CTeCTBEHHBIX HAyK, U
HCTIONIb30BATh UX B
npoecCroHATLHOM
JCSITEITBHOCTH

HpOBO,[[I/IT CaMOCTOSTCIbLHBIN aHaJn3 MMPUKIIaAHBIX
ACIICKTOB B ITIOCTAHOBKaxX MaTCMaTH4YCCKUX 3aaa4

HpOBO,[[I/IT CaMOCTOSTCIbLHBIN aHaJn3 MMPUKIIaAHBIX
ACIICKTOB B ITIOCTAHOBKaxX MaTCMaTH4YCCKUX 3aaa4

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CrocobeH mnpuMeHSATh (QyHIaMEHTaIbHBbIC 3HAHHS, IOJY4YCHHbIE B 00JacTu
MaTeMaTH4ecKuX U (MJIM) €CTeCTBEHHBIX HayK, U UCIIOJIb30BaTh UX B MPO(ecCroHaIbHON

JIeSITETbHOCTH
Ne HanmenoBanwme ®dopma oOydeHus
/1 JIACLIVIUINH,
OuHas
OMPEASTIAIONINX
(cemecTtp)
MEXIUCIUIUTHHAPHBIC T T3 1415 e
CBS3H




1 [AnanuTrueckas + | +
reoMeTpus

2 |BBenenue B + |+ |+
MaTeMaTHIeCKIUHN
aHan3

3 [MaremaruuecKuii + | +
aHaIN3

4 |HayuHo-uccnenoBaren +
bCKas paborta
(momyuenue
MIEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIIeJ0BaTeN
bCKOU PabOTHI)

5 |OCHOBEI BBICHIEH + | +
anreOpsl

6| Teopus uncen +

7 | ODyHKIIMOHAIbHBIN +
aHan3

[1K-6 CrocoOHOCTh HAXOIWTbh, AHAIM3HPOBATH, PEATU3OBBHIBATH M HCIOJIb30BaTh Ha
IIPAKTUKE MAaTeMaTHYECKHE AJITOPUTMbI, B TOM 4YMCJIE C IPUMEHEHUEM COBPEMEHHBIX
BBIYHUCIIUTENBHBIX CUCTEM

Ne HanmenoBanwme ®opma oOyueHus
/1 JIACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTp)
1 {21314 |5|6]8

1 [TensorFlow: +
MIPOJIBUHY THI
YpOBEHB

2 | Anrebpandeckue + | +
CTPYKTYPBI

3 |AuckpeTHas +
MareMaTHKa

4 |MaremaTuka It +
aHaJIN3a JAHHBIX

5 [MaremaTudeckas +
JIOTHKA

6 |Maremaruueckas +
CTaTUCTHKA

7| [Ipennunnomuas +
MpaKTHKA

8 [PazpaboTtka +
Web-npuinoxeHui u
Web-nporpammupoa
HUE

9| Teopus BeposTHOCTEH +

10 (SI3BIKH 1 METOIBI +
MPOTrpaMMHUPOBAHUS

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucuumuinHa «JIuneitHas anredpa v reoMeTpHsh» OTHOCUTCS K 00s13aTebHOM yacTu yuebHoro miana Oll mo
Hanpasnenuto noarorosku 01.03.01 - Maremaruxa.

HuctunnuHa «JInnelinas anrebpa u reoMeTpus» u3ydaercs B 3, 4, 5 cemecTpax.



3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM qucuMIUTHHEL: 12 3.€.
Ounas: 12 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)

O0mas Tpy10€éMKOCTb JMCHUIITHHBI 432
KonTaktHas pabora 198
Jlexuuu (Jlexummn) 92
[Tpaktuueckue (IIpakr. pab.) 106
CamocrostenbHas pabota (CP) 162
DK3aMeH 72
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmel TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
3 cemecTp
1 JIuneiinbie Brimonnenue
MPOCTPAHCTBA. 4 8 8 MPAKTUYECKUX
3aJaHuN
2 bazuc n BelnonnHeHne
pa3MepHOCTh MPAKTHYECKUX
JIMHEWHOTO 8 8 | 12 3aJaHMIi;
MPOCTPAHCTBA KonTtponbHas
pabora
3 [TognpocTpaHcTBa Brinonnenue
JIMHEMHBIX 8 | 4 |12 MPAKTUYECKUX
MPOCTPAHCTB. 3alaHuM
4 ComnpsixeHHOE Brimonnenue
MIPOCTPAHCTBO. MPAKTHYECKUX
8 4 8 3aaHuM;
KontponpHas
pabora; 3auer
5 JInneinbie Brimonnenue
OTOOpaXKeHUs 4 |18 | 4 IPAKTHYECKUX
3aganuii; Onpoc
4 cemecTp
6 JInnenbie Brimonnenue
OIIEPaATOPHI 12 | 12 | 15 IIPaKTUYECKUX
3aganuii; Onpoc
7 WnemnorenTHEIE Brimonuenue
OTepaTopsbl. MPAKTHYECKUX
6 | 12 | 20 | 3amanwmii; Omnpoc;
KonTtponbHas
pabora




8 CoOcTBeHHbIE Brimonnenue
BEKTOPHI U MPAKTHYECKUX
VHBAPUAHTHBIE 4 |12 | 17 | 3apmanuii; Onpoc
MOJANPOCTPAHCTBA.

9 ’Kopnanosa Brimosnnenue
HOpMasbHast popma MPAKTHYECKUX
MaTpHIIbI 4 4 112 3aJaHuM;
JIMHEHHOTO KontponpHas
oreparopa pabora

10 Kommuiekcudukanms Omnpoc
JINHEWHOTO 2 2 |10
oreparopa.

5 cemecTp

11 bununeiinsie u Brimonnenue
KBaJIpaTUYHbIC MPAKTHYECKUX
(bopMmbI. 8 | 8 | 12 | 3amanwmii; Onpoc;

KontponbpHas
pabora

12 EBxnnnoBEI 1 Brinonnenne
YHHUTApHBIC MPAKTHYECKUX
BEKTOPHBIE 8 8 12 3aJaHuN
MPOCTPAHCTBA.

13 MHoromepHsie Brimonnenue
appuHHbIC 8 | 8 |10 IPAKTHYECKUX
MPOCTPAHCTBA 3ajaHUN

14 MHoromepHsbie Brinonnenue
€BKJIUOBbI MPAKTHYECKUX
MPOCTPAHCTRBA. 8 8 | 10 3aJIaHHI;

KonTtponbHas
pabora

Tema 1. JIuneiinbie npocrpancTsa. (OIIK-1)
Jlexknus.
ITonsTre nuHENHOrO npocTpancTia. IIpumepst. IIpocTeiime cBoWCTBAa IMHEHHOTO IIPOCTPAHCTBA.
[ToHsiTHE TMHEHHOW 3aBUCUMOCTH BEKTOPOB JIMHEMHOTO MPOCTPAHCTBA.
IIpakTH4eckoe 3aHATHE.

1.  Pemenue 3amau no teme «llonsitue nuueitHoro mpoctpanctBay u3 3agadnuka O.I1. bensesoi, E.A.
[Tanacenko, FO.I. ®omuueBoit «Bompockl u 3amaun mo auHEHOM anredpe u reomerpun» Ne Nel-13.

2.  Pemenue 3amau no teme «IIpocrelimme cBoicTBa JIMHEHHOTO TpOCcTpaHCTBa» U3 3a1aunuka O.11.
bensesoit, E.A. [1anacenko, FO.I. ®omuueBoii «Bompocsl # 3a1auu 10 JTUHEHHOM anredpe u reoMeTpun
Ne Ne14-17.

3. Pemenue 3agau no teme «IloHsTHE TMHENHON 3aBUCUMOCTH BEKTOPOB JIMHEHHOIO IPOCTPAHCTBA» U3
3anaunuka O.I1. bensesoi, E.A. Ilanacenko, 10.I. ®omuueBoit «Bomnpocsl u 3a7a4u 10 JIMHEHHOU
anredpe u reomerpur» Ne Nel8-36.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. Moka3zarb, uto R3 . c onepanusimMu + u* SBiseTCS JIMHEHHBIM ITPOCTPAHCTBOM.
2. Pemmre BEKTOpPHOE ypaBHEHHE, YAOBICTBOPSIONIEE TOMOIHUTEIbHBIM yCIOBHUSM.
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3. BBIACHUTS SIBIIETCA JIM IMHEHHBIM IPOCTPAHCTBOM KOHKPETHOE MHOKECTBO UMCEIN C ONPEACIEHHON Ha
HEM OIlepalel YMHOKEHHS] YHUCEIL.

4. BBIsICHUTB, SIBISIETCS JIM MHOXKECTBO PAIlMOHAJIBHBIX Yncell Q, C ONpEAeICHHONW Ha HEM omepalueit
YMHOXKEHUS YHACEIL, TUHEUHBIM IPOCTPAHCTBOM.

5. BBISICHUTB JIMHEHHYIO 3aBUCUMOCTb CUCTEMBI BEKTOPOB.

6. JImHEHO HE3aBHUCUMYIO CUCTEMY BEKTOPOB JOIOIHHUTE /10 6a31uca COOTBETCTBYIOIIETO TUHEHHOTO
MPOCTPAHCTBA.

Tema 2. bBa3uc u pa3mepHOCTh JuHelHOro npocrpancrea (OIIK-1)
Jlexknus.

basuc u xoopauHatel BekTopa. Ilepexom or omgHOro 6a3mca K Jpyromy. Pa3MepHOCTh JIMHEHHOTO
MPOCTPAHCTBA.

[TonsaTue u3omMopdu3mMa TMHEHHBIX TPOCTPAHCTB.
IIpakTnyeckoe 3aHsATHE.

1.  Pemenue 3amau no Teme «bas3uc n koopaunarel Bekropa. [lepexon oT onHoro 6asuca K Apyromy.
Pa3mepHocTh nuHeEitHOTO ipocTpancTBay u3 3anaunuka O.11. bensesoii, E.A. [lanacenko, HO.T.
®omuueBoii «Bompocsl u 3aaun o JuHEHHOU anredpe u reometpun» Ne Ne 37-63.

2.  Pemenue 3amgau 1no Teme «basuc u koopauHarsl Bekropa. [lepexon oT onHoro 6asuca K Apyromy.
Pa3mepHocTh nuHeitHOTO ipocTpancTBa» u3 3anaunuka O.11. bensesoil, E.A. [lanacenko, HO.T.
®omuueBoii «Bompocsl u 3amaun mo auHeHHOU anredpe u reometpun» Ne Ne 64-80.

3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. loka3aTb, 4TO Kax/1asi U3 IByX 3a/JIaHHBIX CHUCTEM BEKTOPOB sBisieTcs 0azucom B R3. Haiitu matpuity
nepexozia OT nepBoro 6asuca ko BTopomy. HailTi KoopJuHATBI BEKTOpa B MEPBOM 0a3uce, eCIl U3BECTHBI
€ro KOOpAMHATHl BO BTOPOM Oazuce.

2. BBIACHUTD JUHEWHYIO 3aBUCUMOCTD 3aJJaHHOM CUCTEMBbI BEKTOPOB . JINHEHHO HE3aBUCUMYIO CUCTEMY
JIOTIONIHUTE /10 6a3rca COOTBETCTBYIOIIETO JIMHEHHOTO MPOCTPAHCTRA.

3. Ilpu kakux 3HAYEHUSX MapaMeTpa U3 JUHEHMHOW HE3aBUCHUMOCTH 3aJaHHOM CHUCTEMBbI BEKTOPOB
BBITEKAET JIMHEWHAs! HE3aBUCUMOCTh APYTrOd 3aJJaHHOM CHUCTEMBI BEKTOPOB.

4. Haitnute KoopMHATHI 3aIaHHOTO BekTopa mpocTtpancTBa C Hax moseM R B 3amanHom 6asuce .
5. BeIsCHUTB U30MOP(HBI U TUHEHHBIE 3aJJaHHbIC JTMHEHHBIC POCTPAHCTBA HAJ TosieM R.
6. [l1st mpocTpaHCTBa PEIICHHUH CIICTYIOIIEH CUCTEMBI YPaBHEHUN YKaKUTE KaKue-In00 0a3uChI.

7. Halipgute KOOpAMHATBl KOHKPETHOIO BEKTOpA M3 BEIIECTBEHHOI'O POCTPAHCTBA MHOTOYJIEHOB CTEIIEHU
CTETIEHH He BhIlIE 3 B 3aJaHHOM 0a3uce 3TOr0 MPOCTPAHCTBA.

Tema 3. IlonnpocTpancTBa JuHelHbIX npocTpancTB. (OIIK-1)

Jlekumus.
[TonsiTHe mMOAMpPOCTpAaHCTBA JIMHEWHOTO TMpocTpaHCTBA. JIMHEHHas 000J0Yka CHUCTEMBI BEKTOPOB.
PasmepHocTh nmHEHHOW o00o0mouku.CymMmma W TMepeceueHue TMOAMPOCTPAaHCTB. Teopema O cymme
pa3MepHOCTEN MEPECEUECHHs] U CYMMBI MTOANPOCTPAHCTB. Pa3nokeHne JIMHEWHOrO NPOCTPAHCTBA B MPSAMYIO
CYMMY ITPOCTPAHCTB.

IIpakTnyeckoe 3ansATHE.
1.  Pemenue 3amau no teme «IloHsTHE OAIIPOCTPAaHCTBA JUHENHOTO IpocTpaHcTBa. JInHelHas
000J104Ka CUCTEMBI BEeKTOPOB. PazmepHoCTh nuHeiiHOM o6onoukn» u3 3agaynnka O.11. benseoit, E.A.
[Tanacenko, FO.I. ®omuueBoii «Bompockl U 3anauu no JTuHeHoi anredpe u reomerpun» Ne Ne 81-86; 94.

2.  Pemenue 3amau no teme «Cymma U nepecedeHue MoAIpoCcTpaHCTB. Teopema 0 cyMMe pa3MepHOCTEN
nepeceueHus U cymmb» U3 3agadnuka O.I1. bensesoii, E.A. [Tanacenko, FO.I. ®omuueBoii «Bompocsl u
3aJ1a4yM 1o JUHEHHOU anreOpe u reometpum» Ne Ne 86-92; 95-99.



3.  Pemenue 3amau no teme «PaznoxeHne TMHENHOIO NPOCTPAHCTBA B IPSIMYIO CyMMY IIPOCTPAHCTB) U3
3anaunuka O.I1. bensieBoi, E.A. ITanacenko, FO.I. ®omuueBoit «Bompockl u 3apa4u no TuHEHHOM
anreOpe u reometpun» Ne Ne 100-105.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1 Moxet 11 06pa3oM (mpooOpa3oM) HYJIEBOTO IEMEHTa ObITh HEHYJIEBOM 1eMeHT?

2 SIBnsercs M MHOMKECTBO PAlMOHAIIBHBIX YHACEI MOANPOCTPAHCTBOM JIMHEWHOIO MPOCTPAHCTBA
BELICCTBCHHBIX YMBEJ HAJl TI0JIEM BEIECTBEHHBIX YUCEI?

3 SIBnseTcs 1M MHOYKECTBO PAllMOHAIBHBIX YACEI MOANPOCTPAHCTBOM JUHEHHOIO IIPOCTPAHCTBA
BELICCTBCHHBIX YMBEJ HAJl TI0JIEM PAllUOHAIbHBIX YHACET?

4 JloKaxuTe, 4TO MHOXKECTBO, COAEPIKALIECE TOJIBKO HYJICBOU IEMEHT, SIBJIICTCS HAUMEHBIINM
HOANPOCTPAHCTBOM CPEAM BCEX MOANPOCTPAHCTB BEIIECTBEHHOIO JMHEHHOTO IPOCTPAHCTBA (T.€.
HOANPOCTPAHCTBOM, COAEPKAILMMCS B JIFOOOM JIpyTrOM HOANPOCTPAHCTBE 3TOIO MPOCTPAHCTBA).

5 MoryT a1 ObITh U30MOP(PHBIMH JTUHEHHOE IPOCTPAHCTBO U €r0 MOANPOCTPAHCTBO, HE COBIAAIOIIEE
CO BCEM IIPOCTPAHCTBOM?

6 JlokaxxuTe, 4TO JIMHEWHAsE 000JI0UKa HE U3MEHUTCS, €CITU B TIOPOXKIAOIIEH CUCTEME MOMEHSTh
MECTaMM KaKue-TH00 ee 3JIeMEHTHI.

Tema 4. Conpsizxennoe npocrpanctpo. (OIIK-1)

Jlekumus.
Jlunetinbie pyHkmoHa bl ConpsKeHHOE MPOCTPaHCTBO. JlyanpHbIi 6a3uc.

IIpakTH4eckoe 3aHATHE.
1.  Pemenue 3amay no teme «lloHsiTHE MOAIPOCTpaHCTBA JIMHEHHOTO NMTPOCTpaHcTBa. JInHelHas
000J104Ka CUCTEMBI BEKTOPOB. PasmepHoCcTh nmuHelHo# o0onoukn» u3 3anaannka O.11. bensesoit, E.A.
[Tanacenko, FO.I. ®omuueBoit «Bompocel u 3amaun mo auHEHHOM anredpe u reomerpun» Ne Ne 106-112.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

JlokaxxuTe, 4TO MPOCTPAHCTBO MHOTOWJIEHOB HAJl OJIEM PAllMOHAIILHBIX YHCEN HE H30MOP(HO CBOEMY

CONPSKEHHOMY IOANPOCTPAHCTBY.

Tema 5. JIuneiinbie oro0paxenns (ITK-6)

Jlexknus.
Jlunelinple 0TOOpaKEHUSI BEKTOPHBIX MPOCTPAHCTB M UX CBOMCTBA. OOpaTHUMbIe JTHHEHHBIE OTOOpaKEHHUS.
N3omopduzm.Marpuna inHeitHOTo 0ToOpaskeHus. MarpuyHast 3aruch JUHEWHOTO OTOOpaXKEeHUSI.
Snpo u ob6pa3 nuHeWHOro otodpaxkeHus. Monomopdusm. I[IpusHak MoHOMOpPH3Ma. DnuMOpOU3M.
[Tpusnak snumopdusma. Mzomopdusm. [Ipusnak nzomopdusma.

IIpakTH4eckoe 3aHATHE.
1.  Pemenue 3agau mo teMe «JInHEHBIE OTOOPaKEHUSI BEKTOPHBIX MPOCTPAHCTB M MX CBOWCTBA.
OO6parumele uHEHBIE 0ToOpakenus. M3omopbusm» u3 3agaunuka O.I1. benseroit, E.A. Ilanacenko, 1O.T.
domuueBorr «Bompockl u 3a7auu 1o JWHEWHOHN anreope u reometpum» Ne No 113-116; 124, 125.
2.  Pemenue 3aga4 1o Teme «MaTpuia TMHEHHOTO 0TOOpaXeHusl. MaTpu4Has 3a1iCh JUHEHHOTO
orobpakenus» u3 3anadnnka O.I1. benseroii, E.A. [1anacenko, FO.I. ®omuueBoii «Bompockl u 3amauu 1o
nuHelHo anreOpe u reometpun» Ne Ne 117-123.

3. Pemenue 3a1au no teme «Snpo u 06pa3 nuHeHoro orodpaxenus. Monomopdusm. [lpusnak
MoHoMopduzma. dnumopdusm. [Ipuznak snumopdusma. Uzomopdusm. Ipuznak uzomophuzmay u3
3anaunuka O.I1. bensesoi, E.A. Ilanacenko, 10.I. ®omuueBoit «Bomnpocsl u 3a7a4u 10 JIMHEHHON
anreOpe u reometpun» Ne Ne 126-140.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 B n-MepHOM nMHEHHOM MPOCTPAHCTBE 3a/1aH MPOU3BOJILHBIN 0a3uc. Kakoil Bua B 3TOM 6a3uce nMmeet

MarpuLa
a) HyJIb-OTIeparopa;
0) TOXXJECTBEHHOTO OIIEPaTOpa;
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B) omneparopa nouoous?
2. [TpuBenute npumep JIMHEHHBIX oneparopoB A u B, miig koTopbix uMeeT Mecto paBeHCTBO AB =BA.
3. SIBnsieTcs 1M KOMMYTATOp JBYX JIMHEHHBIX ONEPaTOPOB JIMHEHHBIM OIIEpaTOpoM?
4. Kak BbIpa)aeTcsi MaTpUIla KOMMYTaTopa JIMHEHHBIX onepatopoB A u B uepe3 MaTpuiibl 3Tux
oneparopon?
5. Kaxoii oneparop siBisieTcsi 0OpaTHBIM
a) K oreparopy moaoous;

0) K onepaTopy OBOPOTA Ha 3a/IaHHBIH YroJl B IBYMEPHOM BEKTOPHOM IPOCTPAHCTBE FEOMETPUUYECKHUX
BEKTOPOB?

Tema 6. JIuneiinbie oneparopsi (IIK-6)

Jlexknus.
Jlunelinble onepatopsl. MaTpua TMHEHHOTO oreparopa B pa3IMyHbIX Oa3ucax. JlefcTBHs HaJ TUHEHHBIMU
oreparopaMu. Marpuiia cyMMBbl OIEpaTopoB, MaTpulla NPOU3BEAEHHUS OllEpaTopa Ha YUCIO, MaTpula
KOMITO3ULIMU oneparopoB. CBoMCTBa JIMHEWHBIX onepanuil Haj oneparopamu. Kommosunus omnepaTtopos.
CBoiicTBa KOMITO3MIIUU OIEPaToOpoB. TOXKIECTBEHHBIM W HYyNEBOW omepartopbl. OOpaTUMBIA omeparop.
YcnoBue 00paTUMOCTH JTMHEHHOTO onepaTtopa. Jledekt u panr IuHeHoro oneparopa.

IIpakTH4eckoe 3aHATHE.
1.  Pemenue 3ama4 no teme «JleiicTBHUS HaJ TMHEHHBIMU OneparopaMu. Marpuiia CyMMbI OIIEpaToOpOB,
MaTpHULa IPOU3BEICHHS OIIEPaTOpa Ha YUCIIO, MATPHIIA KOMIIO3HLIUU OnepaTopoB. CBONCTBA IMHEHHBIX
onepanuid Haja oneparopamu» u3 3agaunnka O.I1. bensepoii, E.A. Tlanacenko, }O.I'. ®omuueBoii
«Bompockl ¥ 3amauun 10 IMHEWHOU anreope u reomeTpum» Ne No 141-147.

2.  Pemenue 3amau no teme «Kommnozunus oneparopoB. CBONCTBA KOMIIO3ULIMH OIIEPATOPOB.
ToxnecTBeHHBIN U HyJaeBOU oniepaTopsl » U3 3aaaunuka O.I1. bensesoi, E.A. ITanacenxo, 1O.I.
®omuueBoii «Bompocsl u 3amaun mo JuHeHOU anredpe u reometpun» Ne Ne 148-153.

3.  Pemenue 3a1au o Teme «OOpaTUMBIii orieparop. YcioBre o0paTUMOCTH TMHEHHOTO Oreparopa.
JledexT u panr auHeiHoTo oneparopay» u3 3agaynuka O.I1. bensesoit, E.A. [Tanacenko, FO.I'. ®omuueBoi
«Bompocs! u 3amaun 1o TuHEWHOM anredpe u reometpun» Ne Ne 154,158, 160, 165.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1 oka3arb, 4To 110001 TMHEHHBIN ONIEepaTOp MEPEBOTUT JHOOYIO TMHEHHO 3aBUCUMYIO CUCTEMY
BEKTOPOB B JINHEHHO 3aBUCUMYIO CUCTEMY BEKTOPOB.
2 HaiinuTe Bce MaTpHIIbl, KaX/as U3 KOTOPbIX MO00HA TOJIBKO caMoi cede.

3 JlokaxuTe, YTO KOMMYTATOP IBYX JMHEWHBIX ONIEPATOPOB HE MOXKET OBITH TOX/IECTBCHHBIM
npeoOpa3oBaHUEM.

Tema 7. UnemnorenTHbie oneparopsbl. (IIK-6)

Jlexknus.
WNnemnorentHeie omneparopsl. OmnpeneneHue, CilenCcTBUs H3 omnpeneneHus. llpumepbl MaEeMIOTEHTOB.
TeopemMa 0 3agaHMM MAEMIIOTEHTAa IPU TOMOIIM MNPsAMOM cyMMbl noxmpoctpaHcTB. IIpoekrop.Cymma
uaemnoteHToB. [Ipu3Hak, korna cymma MAEMIIOTEHTOB SIBIISIETCS UJIEMIIOTEHTOM. [ eoMeTpruyecKuii cMbICI
CyMMbl UAeMNOTeHTOB.PazHocTh maemnoreHtoB. lIpu3Hak, Korga pa3HOCTb WJIEMIIOTEHTOB SIBIISIETCS
UIEMIIOTEHTOM. [eoMeTpuuecKkuid CMBICT Ppa3HOCTH uaeMIoTeHTOB.IIpousBeneHre HUIAEMIIOTEHTOB.
VYcnoBue, npu KOTOPOM MPOU3BEICHUE HJIEMIIOTEHTOB SIBJISECTCS UIAEMIIOTEHTOM. [‘eoMeTpuuecKuil cMbICT
MPOU3BEJCHUSI UJEMIIOTEeHTOB. HMHBOMOTUBHBIA omneparop. CBsi3b HMHBOJIOTHUBHOTO OIEparopa C
UJEMITIOTEHTOM.

IIpakTH4eckoe 3aHATHE.
1.  Pemenue 3ama4 no teme «MaemnorenTHsie onepatopsl. OnpeneneHue, CIeICTBUS U3 ONPEIeICHHUS.
[Tpumeps! unemnoreHToB. TeopeMa 0 3a1aHUU UAEMIIOTEHTA ITPU TOMOIIH MPSIMON CyMMBI
noanpoctpancTs. [Ipoektop» n3 3anaunuka O.11. bensieBoi, E.A. [1lanacenko, FO.I. ®omuueBoi
«Bomnpockl ¥ 3a1auun 1o TMHEWHOU anreope u reomeTpum» Ne No 174-180.
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2. Pemenwue 3amay no teme «CymMma uemMnotreHToB. [Ipu3Hak, korga cymmMa UIeMIOTEHTOB SIBIIAETCS
UIEeMIOTeHTOM. ['eoMeTpruUuecKuii CMBICT CyMMBbI HieMInoTeHTOBY u3 3aaadnuka O.I1. benseoii, E.A.
[Tanacenko, FO.I. ®omuueBoit «Bompockl u 3amaun mo auHEHHOM anredpe u reomerpun» Ne Ne 183-185.

3.  Pemenue 3ama4 no teme «Pa3HOCTh naeMnoreHToB. [Ipu3Hak, korga pa3HOCTh UAEMIIOTEHTOB
SIBJISIETCSI MAEMITIOTEHTOM. [ eoMeTpudeckuii cMbIca pazHocTh» u3 3agadnuka O.I1. benseoii, E.A.
[Tanacenko, FO.I. ®omuueBoit «Bompocsl 1 3amaun 1mo nuHEHHOM anredpe u reometpun» Ne Ne 186 (1-4).

Pemenue 3amau mo teme «Pa3zHocth naemnoreHToB. [Ipru3Hak, Korna pa3HOCTh HIEMIIOTEHTOB SIBIISIETCS
unemnoreHToM. ['eomerpruueckuii cmpica pasHoctn» u3 3anadnuka O.11. bensesoit, E.A. [1anacenko, FO.T.
domuueBori «Bompockl u 3a1auu 1o JIMHEWHOU anreope u reometpurm» Ne Ne 181, 182, 187, 188

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1.ChopmynupoBaTh | JI0Ka3aTh TEOPEMY, BEIPAKAIOIIYIO T€OMETPHUCCKUN CMBICIT CYMMBI JIByX
HJIEMIIOTEHTOB.
2. ChopmynupoBaTh | JI0Ka3aTh TEOPEMY, BEIPAKAIOIIYIO T€OMETPHUECKUN CMBICI PA3HOCTH JIBYX
HJIEMIIOTEHTOB.
3. ChopMynupoBaTh U JOKa3aTh TEOPEMY, BRIPAKAOIIYIO TEOMETPUUECKUI TIPOU3BEACHHS JIBYX
HJIEMIIOTEHTOB.

4. ChopmynupoBarh M J10Ka3aTh NMPU3HAK WHBOJIIOTUBHOCTHU OIEPaTopa.

Tema 8. CoOcTBeHHbIE BEKTOPbI M HHBAPHMAHTHbBIE MOANPOCTPAHCTBA.

(ITK-6)

Jlekumus.
WNuBapuantueie mnoanpoctpancTBa. [Ipumepsl. CoOCTBEHHBIE BEKTOpbl U COOCTBEHHBIE 3HAYCHMS.
CoOcTBeHHbIE TOAMPOCTPAHCTBA U HX CBSA3b C HMHBAPUAHTHBIMU MOJANPOCTpaHCTBaMH. JInHeitHas
HE3aBUCUMOCTh COOCTBEHHBIX BEKTOPOB. [Ipu3Hak AMAroHaJIbHOW MaTpPUIlbl. XapaKTepUCTUUECKUI
MHOTOWIEH. XapaKTepUCTUUECKOe ypaBHEHHE. XapaKTepUCTUUECKHEe KOPHH U UX CBS3b C COOCTBEHHBIMU
3HAYEHUSIMH JMHEHHOTO omeparopa. KpaTtHocTh coOcTBeHHOro 3HadeHms. Crektp omeparopa. IIpoctoii
crektp. IIpumep.Anaronanusupyemeie oneparopsl. [IpuMepsl AuaroHaIM3MpyeMbIX onepaTtopoB. Teopema
O CYIIECTBOBAaHMM OJHOMEPHBIX WM JIByMEPHBIX WMHBAPUAHTHBIX MOANPOCTPAHCTB OTHOCHUTEIBHO
JIMHEWHOTO OIlepaTopa B BEILIECTBEHHOM JIMHEHHOM MpocTpaHcTBe. OnepaTopsl ¢ MPOCTBIM CIIEKTPOM.

IIpakTnyeckoe 3ansATHE.
1.  Pemenue 3amau mo teme «HBapuanTHble nmoanpoctpancTsa. [Ipumepsl. CoOCTBEHHBIC BEKTOPHI U
coOcTBeHHBIe 3HaUeHUs. COOCTBEHHBIE MOANIPOCTPAHCTBA U UX CBSI3b C HHBAPUAHTHBIMU
noAnpocTpaHcTBamMu. JInHelHast HE3aBUCUMOCTh COOCTBEHHBIX BEKTOpOB. [Ipu3HaKk quaroHanbHOM
Matpuisy u3 3aaaunuka O.I1. bensesoii, E.A. [lanacenko, 10.I. ®omuueBoit «Bomnpockl u 3aauu mo
nuHenHo anreOpe u reometpun» Ne Ne 189-195.

2. Pemenue 3amay no teme «XapaKTepUCTUYECKUNA MHOTOUYJIEH. XapaKTEPUCTUUECKOE YPAaBHEHUE.
XapaKkTepuCTUUYECKUE KOPHH U UX CBA3b C COOCTBEHHBIMH 3HAYEHUSMU JIMHEHHOTO onepatopa. KparHocTh
cobctBeHHoro 3HaueHus. Crektp oneparopa. [Ipocroit cnextp.» u3 3agaunuka O.I1. benseroii, E.A.
[Tanacenko, FO.I'. ®omuueBoit «Bompocsl u 3amaun mo auHEHOM anredpe u reomerpun» Ne Ne 196-204,
217-219.

3.  Pemenue 3amau no teme «Jluaronanusupyemsole oneparopsl. [IpumMepsl [uaroHaau3nupyemMbix
oneparopoB. Teopema 0 CylIeCTBOBAHUU OJJHOMEPHBIX WJIK JBYMEPHBIX HHBAPUAHTHBIX MOAIPOCTPAHCTB
OTHOCHUTEJILHO JIMHEHHOTO ONepaTropa B BEIIECTBEHHOM JINHEMHOM MpocTpaHcTBe. OnepaTopsl C MPOCTHIM
cnexktpom» u3 3agaunuka O.I1. bensieoit, E.A. [Tanacenko, FO.I. ®omuueBoii «Bompocsl U 3a1auu 1o
nuHeWHoU anreOpe u reometpun» Ne Ne 205- 216.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.



1 Jloxasark, 4TO IIepeceueHue JBYX HHBAPUAHTHBIX MOANPOCTPAHCTB JIMHEHHOTO oreparopa sBIsSeTCs
MHBAPUAHTHBIM HOATPOCTPAHCTBOM.
2 Jloka)kuTe, 4TO JUHEWHBIN ONeparop, AeUCTBYIOINI B IMHEHHOM NIPOCTPAHCTBE R pasMepHOCTH n, HE
MOXET UMETh OoJiee N Pa3IUUHBIX COOCTBEHHBIX 3HAUYCHUI.
3 HMmeer u cOOCTBEHHBIE 3HAYCHUS U COOCTBEHHBIC BEKTOPHI:
a) HyJIb-OIIepaTop;
0) TOXXIECTBEHHBIN OIEpaTop;
B) Oomeparop momoous?
4. Kakue moarnpoCcTpaHCTBa ABISIOTCS HHBAPUAHTHBIMH OTHOCHTENIBHO:
a) HyJIb-0IIepaTopa;
0) TOXXJECTBEHHOTO OIIEPaTOpa;
B) omeparopa momoous?
5. CnpaBeasiuBO JIM YTBEPKIEHUE: TIOANPOCTPAHCTBO, COCTOALIEE U3 OAHOIO HYJIEBOTO JIEMEHTA, SBISETCS
WHBAapPUAHTHBIM OTHOCHTEIHHO JFOOO0T0 JIMHEHHOTO omnepaTopa?
6. Kakoii Bu1 uMeeT MaTpuiia JIMHEHHOTO oreparopa, €Ciu MepBble K 0a3UCHBIX BEKTOPOB SIBISIIOTCS €T0
COOCTBEHHBIM HOATIPOCTPAHCTBOM?

Tema 9. 7Kopranosa HopMasibHasi popMa MaTpuibl JuHeliHOro oneparopa (I1K-6)

Jlekumus.
HunenorentHbie oneparopbl. TeopeMa 0 COOCTBEHHBIX 3HAUCHUSX HWIbIOTEHTA. [[ukimnyeckuit oneparop.
CBs3p IIUMKIMYECKUX OINEpaTOpOB C HWIBIIOTEHTaMH. TeopemMa O MNOpsIMOM CyMME HWHBAapUaHTHBIX
MOANPOCTPAHCTB OTHOCUTENBHO HWIBINOTEHTHOrO oneparopa.KopHeBble mnoamnpocrpancTsa. (CBoMcTBa
KOpHEBBIX nojmnpocTpancTB. KopueBoe paznoxenue. [Ipumepsl. XKopaanosa kierka. JKopiaHoBa mMarpuiia.
Teopema o »opaaHOBOM HOPMAJIBHON (hOpPME MaTPHUIIBI JIMHEHHOTO onieparopa. JKopaaHos 0a3uc. AIroputm
HAXOXKICHHS KOPIAHOBOW HOPMaJbHOM (hOpMbI MaTpullbl JHUHEWHOTO OmepaTopa U >KOpjaaHoBa Oaszuca.
[Tpumepsl.

IIpakTnyeckoe 3ansATHE.
1.  Pemenue 3a1au 1o Teme «HunbnoreHTHBIE OniepaTopbl. Teopema 0 cOOCTBEHHBIX 3HAUECHUSIX
HubnoreHTa. [{uknnyeckuii oneparop. CBs3b HUKIMUECKUX ONEPATOPOB C HWIBIIOTEHTaMU. TeopeMa o
IPSIMON CYyMM€ MHBapUAHTHBIX NOAIPOCTPAHCTB OTHOCUTENBHO HWIBIIOTEHTHOIO OIIEpAaTOpay U3 3alauHuKa
O.II. bensesoii, E.A. Ilanacenko, FO.I. ®omuuenoii «Bonpocs!l u 3agaun 1o JUHEWHOM anredpe u
reomeTpun» Ne Ne 230-237.

2. Pemenue 3amay no teme «KopHeBbie moanpocTpaHcTBa. CBONCTBA KOPHEBBIX MOAMPOCTPAHCTB.
KopneBoe paznoxenue» u3 3anaunuka O.11. bensesoi, E.A. [1lanacenko, FO.I'. ®omuueBoit «Bompockl u
3a/1a4¥ 10 JUHEHHOM anredpe u reomerpun» Ne Ne 220-223, 217-219.

3.  Pemenue 3amau no teme «oKopmaHoa kietka. XKopaanoBa Marpuia. Teopema o KOpAaHOBOI
HOpMaJIbHOW (hOpMe MaTPHIIbl IMHEHHOTO oreparopa. XKopmaHoB 6azuc. AJTOPUTM HAXOXKICHUS
KOPJIaHOBOW HOpMaIbHOM (POPMBI MaTPHULIbI IUHEIHOTO Oleparopa U )KOpJaHoBa 0a3zucay U3 3aJa4HUKa
O.I1. bensenoit, E.A. ITanacenko, 10.I. ®omuueBoit «Bompockl u 3agauu o TuHEHHOM anredpe u
reomeTpum» Ne Ne 224- 229,

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. Omneparop, AEHCTBYIOLIUI B BEIIECTBEHHOM JIMHEITHOM IPOCTPAHCTBE, 3aJ]aH MaTpulel A B
HEKOTOpOM 0a3uce 3TOro npocrpancTBa. BersicHuTh: 1) nuaronanusupyeM Jim 3Tot oneparop? B ciyuae
MOJIOKUTEIILHOTO OTBETA HAWIUTE HOBBIM 0a3KC U COOTBETCTBYIOUIUI BUI MATPHUIIBI.
2) HaiiauTe KOPHEBOE pa3jioKEeHHUE JMHEHHOTO MPOCTPAHCTBA OTHOCUTEIHLHO 3TOTO OIeparopa.

3) mpuBeauTE MaTpHILy ONepaTopa K )KOpAAHOBOK HOPMaIbHOM (opMme, HaliAuTe KOpIaHOB Oasuc.

2. Jloka3aTb, 4TO €CJIH JUHEHHBIN onepaTtop A HEBBIPOXICHHBIH, TO JIF000€ MOANPOCTPAHCTBO,
MHBapUaHTHOE OTHOCHUTEIBHO 3TOTO ONEPaTopa, MHBAPHAHTHO U OTHOCUTEINILHO Oreparopa, 00paTHoOro K A.
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3. ITyctb A - )x0opAaHOBa KJIE€TKa MOpsiiKa 4 ¢ JIEMEHTOM a Ha IMIaBHOM quaroHanu. Haiinure sxopaaHoBy
HOpPMaJIbHYIO ()OpMY KBajpara 3TOW MaTPHILIBI.

4. JIuneiHbIN onepaTop Ha3bIBACTCS MOMYNPOCTHIM, €CIIU TS II0O0r0 MHBAPUAHTHOT'O MOAIPOCTPAHCTBA
uMeeTcs JOMOTHUTENIbHOE HHBAPUAHTHOE MOANIPOCTPAHCTBO. JloKa3ark, uTo 110001 JTMHEHHBIN onepaTop
MOXHO €TMHCTBEHHBIM 00pa30M IMPECTABUTH B BHJI€ CYMMBI IIEPECTAHOBOYHBIX HOIYIPOCTOTO U
HUWJIBIIOTEHTHOT'O OIIEPaTOPOB.

Tema 10. Komniiekcupukanus guneiHoro oneparopa. (OIIK-1)
Jlekumus.
Teopema lMamunprona-Kanm. Kommexkcudukanmst JIMHEWHOTO omneparopa.
KommuiekcHo-auaronanusupyemsie  onepatopsl. ConpspKeHHbIE OlepaTopbl. Marpuua  CONpsiKEHHOTO
oreparopa B JyajJbHOM Oa3uce.

IIpakTH4eckoe 3aHATHE.
[IpakTuueckue 3aHATHS: HE IPETYCMOTPEHBI
3ananHus 1J151 CAMOCTOSITEILHOI padoThI.

1. Jlokaxxute yTBEpKICHHE: €CIIH OIlepaTop 00OpaTuM, TO U COMPSKCHHBIN K HEMY OIEepaTop TOXe
oOparuM. Haiinure cBS3b MeX Ay MaTpuiaMu 0OpaTHBIX OMEpPaTopoOB.

Tema 11. buinHeiinble n kBagpaTuyHbie popmsl. (IIK-6)

Jlexknus.
bununeiinple QyHKIMOHaANb. bunuHeliHble W KBagpaTHuHble (GOpMBI. Marpuipl OWIMHEHHONH W
KBaJpaTHyHOH (opM M HMX TIpeoOpa3oBaHHE INpPH Iepexone K HoBoMmy Oasucy. Panrm OunmHeiHON u
kBagpatnyHoi Qopm. I[IpumepslIlpuBenenue kBaapaTHUHBIX (OPM K KAHOHMYECKOMY BHJIY METOIOM
Jlarpanxa. Ilpumepsl. Hopmanbublii Bua kBagpaTuyHOW (opMbl. IlonOKUTENbHBINA, OTpPHUIATEIbHBIN
MHJEKCHl KBaApaTu4HbIX (opM. Curnarypa. 3akoH uHepIuHM KBaaparudHbix Qopm. [IpuBenenue
KBaJpaTHYHBIX (OPM K KaHOHHYECKOMY Buay metonoM Sxoou. ITpumepsr.IlonokuTensHO omnpeneneHHbIe
kBanparuyHbie popmel. Kputepuii CunbBectpa.

IIpakTH4eckoe 3aHATHE.
1. Pemenue 3amau mo teme «bunuHelHbie GYHKITMOHAIBI. bumnHelHbIe 1 KBapaTUIHbIe ()OPMEI.
Martpuiisl OMIMHEHHON 1 KBaApaTUdHON (GOpM U UX MPeoOpa3oBaHUE TPH MEPEX0ie K HOBOMY 0a3ucy.
Panru 6ununeiHOM 1 kBagpatnaHoi Gpopm» u3 3amaunnka O.I1. bensesoi, E.A. [Tanacenko, O.T.
domuueBori «Bompockl U 3a7auu 1o JIMHEWHOU anreope u reomeTpurm» Ne No 238-246.

2.  Pemenue 3amau mno teme «I[IpuBenenne KkBaapaTuIHbIX HOPM K KAHOHUIECKOMY BHUIYy METOJIOM
Jlarpanmxa» u3 3agaunuka O.I1. bensesoit, E.A. Tlanacenko, }0.I. ®omuueBoit «Bompock! u 3agauu mo
nuHelHo anreOpe u reomeTpun» Ne Ne 247-251.

1 3. Pemenune 3amau mno teme «[IpuBenenne kBagpartnaHbix GOpM K KAHOHUIECKOMY BHLY METOJIOM
Sxoou» u3 3agaunuka O.I1. bensesoii, E.A. [lanacenko, 10.I. ®omuueBoit «Bomnpockl u 3a7auu 1o
nuHelHoU anredpe u reometpum» Ne Ne 252 (1-10).

1 4. Pemenue 3a1au 1o Teme «HopmanbHbIi Bua KBagpaTHuHON (GopMbl. [1010KUTETBHBIH,
OTpHLIATENbHBINA HHIEKCHI KBaApaTu4HbIX opM. CUrHaTYypa. 3aKOH UHEPIIMH KBaPaTHUHBIX (hopM.
[onoxwurenbHO onpenesieHHbIe KBaapaTuuHble popmbl. Kputepuit CunbBectpay u3 3agaunuka O.11.
Benseoii, E.A. [Tanacenko, F0.I. ®omuueBoii «Bompocsl ¥ 3aa4u 10 TWHEHHOMN anredpe u
reomeTpun» Ne Ne 252-274.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.

1. [IpuBecTH K HOpMAJILHOMY BUIY W HAWTH KaHOHWYECKHUU 0a3UC TaHHOW KBaAPATUIHOU (POPMBI
IBYMsl cioco0amMu: MetooM Jlarpanxa u MmeToaoM SAkoOu. BeIsICHUTS, sSBIIsSIeTCS U
(dhopma MoNOKUTENBHO onpeiesieHHON. HaiiTh ee curHaTypy u paHr.
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2. Jloka3aarb, 4TO KBagpaTHyHas (popMa SIBISETCS MOJOKHUTEIHHO ONPEASICHHON TOTa U TOJIBKO TOT/a,
KOr1a BCC XapaKTCPUCTUYCCKHUC YUCJIa eé MaTpHUuIbl MMOJIOXKUTCIIbHBI U OTPULATCIILHO OHpCIICJICHHOfI TOoraa
U TOJIBKO TOTr'ld, KOTJIa OHU OTPHULIATCIIbHBI.

3. Jloka3arb, 4TO KBajpaTHdHas (hopma sIBISETCS MOJIOKHUTEITBHO ONPEACTICHHOM TOTIa U TOJIBKO TOT/A,
KorJa Bce KO (UIIMEHTHI XapaKTePHUCTUISCKOTO MHOTOWICHA €€ MAaTPHUIIbl OTIIMYHBI OT HYJIS U 3HAKH 3TUX
K03 (HUIMEHTOB YePETyIOTCs, TPUIEM CBOOOIHBIN YICH MOJIOKUTETEIICH.

Tema 12. EBKiIMI0BbI M YHUTAPHbIE BEKTOPHbIE POCTPAHCTBA.

(ITK-6)

Jlekumus.
[TonoxxuTenbHO onpeneaeHHbIe YPMUTOBBI (PYHKIIUU B TMHEHHOM NpoCcTpaHcTBe. OPTOrOHANBHBIE CUCTEMBI
BekTOpoB. [Ipumepsl. OproHopMupoBanHBIM 06a3uc.Ilponecc oproronanusanuu ©Oasuca. [Ipumepsr.
OpToroHanpHble M YHHUTApHBIE MaTpullbl. EBKIMIOBBI M YHUTapHbIE MPOCTPAHCTBA M UX MPOCTEUIINE
cBOMCTBA.OpPTOrOHAJIBHOE JOMOJHEHUE K MOANPOCTPAHCTBY YHHUTAPHOIO MpOCTpaHcTBa. COIpsiKeHHBIE
ONepaTopbl B YHUTAPHOM IpocTpaHcTBe. CBOMCTBA CONMPSIKEHHBIX ONEpaTopoB. Marpuia CONpsSKEHHOTO
oneparopa.Hopmanbuble omepatopsl. Teopembl O COOCTBEHHBIX BEKTOpax HOPMAIbHOIO ONepaTopa.
VYHutapHeie oneparopsl. CBs3b YHUTApHBIX ONEPAaTOPOB ¢ HOPMAaJbHBIMHU omnepatopaMu. OpTOroHalabHbIE
oneparopel. [IpU3HakM YHUTApHOCTH JMHEWHOro omneparopa. Marpuiia yHUTApHOTO omneparopa B
opToHOpMaibHOM Oaszuce. CTpyKTypa OpPTOTOHAJBHOTO JIMHEHHOTO OIeparopa B  EBKJIMIOBOM
npoctpaHcTBe. CUMMeTpudecKre (3pMHUTOBBI) oniepaTopbl. CBOIICTBA CHMMETPHUUECKUX OIEpaTOpPOB

IIpakTnyeckoe 3ansATHE.
1.  Pemenue 3a1a4 1o Teme «OpMHUTOBBI (YHKLIMHU B TUHEHHOM npocTpaHcTse. [Ipomece
optoroHanm3anuu 6azuca» u3 3agaunuka O.I1. bensenoii, E.A. [Tanacenko, FO.I. ®omudeBoii «Bompocsl
Y 3aJ1a4¥ 110 JIMHEWHOU anreOpe u reometpun» Ne No 275-285.

2. Pemenue 3amau mno teme « EBKIMIOBBI M YHUTApHbIE IPOCTpaHcTBa» U3 3aaadnuka O.I1. bensesoid,
E.A. Ilanacenko, FO.I. ®omuuesoii «Bompocsl u 3aga4n 1o auHEHHOU anredpe u reomeTpun» Ne No
286-306.

1 3. Pemenue 3amau 1o teme « OpTOroHaJIbHOE ONOJIHEHHE K TOAIIPOCTPAHCTBY» U3 3aJauHUKa
O.IL. bensesoii, E.A. Ilanacenko, }O.I. ®omuueBoii «Bompocsl ¥ 3a1auu 1o JTUHEHHOM anredpe u
reometpun» Ne Ne 307-352.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

1 Jloka3aTb, 4TO MPOU3BEACHUE JIBYX OPTOTOHAIBHBIX (YHUTAPHBIX) MPEoOpa3oBaHUN caMo
OpPTOrOHAJIBHO (YHUTAPHO).

2 JlokazaTb, 4TO B JJIOOOM N - MEPHOM €BKJIMJOBOM IMPOCTPAHCTBE CIPABEAINBA TEOPEMa KOCUHYCOB.

3 Jloka3arb, 4TO KOHEYHAsl CUCTEMA MTOMAPHO OPTOTOHAJIBHBIX HEHYJIEBBIX BEKTOPB JIMHEHHO
He3aBHCHMa. MOXKHO JIM yTBEP KIaTh JINHEHHYIO HE3aBUCUMOCTD IIPOU3BOJIBLHOU CUCTEMBI ITOIIAPHO
OpPTOTOHAJIbHBIX BEKTOPB?

4 Jlokaszarb, 4YTO JMHEHHOE MOAIPOCTPAHCTBO U €T0 OPTOTOHAIBHOE JOTIOJIHEHUE B JIMHEHTHOM
npocTpaHcTBe R cBsi3aHbI crieaytomuM o0pazom: ko3 uiimeHTaMu JIMHEHHO He3aBUCUMOM CUCTEMBI
YpaBHEHHIA, 331a101EH OTHO U3 3TUX MOJANPOCTPAHCTB,CITYKaT KOOPIUHATHI BEKTOPOB Oa3uca Apyroro
HOJIPOCTPAHCTBA.

Tema 13. Muoromepnbie agp¢punnbie npocrpancrsa (OIIK-1)
Jlekumus.
AddurHOE TPOCTPAHCTBO M €ro cBoicTBa. AdduHHas cuctema koopauHar. Ilnockoctu B addhuHHOM
MpocTpaHcTBe. B3anmHoe pacnonoxkeHre IByX MIOCKOCTEN B MPOCTPAHCTBE A’ n.
VYpaBHEHHE TUIOCKOCTH B TpocTpadHcTBe A”n. M3omopdusm addunHBIX mnpocTpaHcTB. AdduHHBIC
npeoOpa3zoBanus aQhUHHBIX MPOCTPAHCTB. AHATUTHYECKOE 3a1aHue adGUHHOTO TpeoOpa3oBaHuUs.
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I'pynna adduaHbix npeoOpa3oBaHuii  mpocTpaHcTBa A”n u ee mnoarpynnsl. I[lpenmer addunnoi
T€OMETPHH.
IIpakTH4Yeckoe 3aHATHE.

1. Pemenwue 3agau mo teMe «AddUHHOE TPOCTPAHCTBO U €ro cBoicTBa. Ad(UHHBIE KOOPIUHATHI.
ITepexon k HOBOM cucteMe koopauHar» u3 3anadynuka O.I1. bensiesoit, E.A. [Tanacenko, FO.I. ®omuueBoi
«Bompocel ¥ 3amauun 1o IMHEWHOU anreope u reomeTpum» Ne Ne 353-366.

2. Pemenwme 3agau mo teme «Ilnockoctu B aduHHOM IpocTpaHcTBe. B3anMHOE pacmoiokeHne IByX
IJIOCKOCTEH B TPOCTPAHCTBE » u3 3agaunnka O.I1. benseoii, E.A.
[Tanacenko, FO.I. ®omuueBoit «Bompockl u 3amaun mo auHEHHOM anredpe u reomeTpun» Ne Ne 367-386.

3.  Pemenue 3amau mo teme «Addunnbie mpeodpazoBaHus adhGUHHBIX TPOCTPAHCTB. AHAITUTUYECKOE
3amanne agduHHOTO peodpazoBanus» u3 3anaunnka O.I1. bensesoi, E.A. [Tanacenko, F0.I. ®omuuenoit
«Bompockl ¥ 3a1auun 1o TMHEWHOU anreope u reomeTpum» Ne No 387-397.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. B addunnoM npocTpaHCTBE JaHBI YETHIPE Pa3IUYHBIC TOUKU Touku
JIeJIAT OTPE3KH B OIMHAKOBOM OTHOWIeHUW  Jlokasars, 4To:

a) ecIM TmapajuielorpaMM, TO  MapajielorpaMM;
b) ecamTOo  mapawiesorpaMM M, TOHM  MapajlIeJIOTPaMM.
2. Jlokasarb, 4TO IMape COBPABIIMX TOYEK B a)()UHHOM MPOCTPAHCTBE COOTBETCTBYET HYJIEBOM BEKTOP.

3. Jlokasarp, 4To J100as MIOCKOCTh, MPOXOAIIAst Yepe3 TOUKY , C HAIPABISAIOIIUM HOANPOCTPAHCTBOM
, HE 3aBHCUT OT BbIOOpA Ha HEMl TOUKH.

4.  Jlokasarb, uyTo mro0as apuHHAs MITOCKOCTh B ah(GUHHOM MTPOCTPAHCTBE cama sBJsieTcs apuHHBIM
MPOCTPAHCTBOM, Pa3MEPHOCTH KOTOPOTO COBITAAET C PA3MEPHOCTHIO ATOH IIOCKOCTH.

5. Jlokasarb, 4TO 4yepe3 0B 1BE pa3IudHbIe TOUKH ad(UHHOTO TPOCTPAHCTBA MPOXOIUT
€IMHCTBEHHAS TIpsiMast.

6.  Jlokasarp, 4TO 4yepe3 J0ObIe TPU TOUKU aPUHHOTO MPOCTPAHCTBA, HE JICXKAITUE HA OJHOM MPSIMOH,
MIPOXO/IUT CIUHCTBEHHAS IBYMEPHAs TNIOCKOCTb.

7.  BeIpa3uTh ycnoBue mapauieIbHOCTH ABYX TUIOCKOCTEH  MepHOro ad(GUHHOTO MPOCTPAHCTRA,
3aJJaHHBIX OOIIMMH YPaBHEHUSMH, C TIOMOIIBIO MOHATHS paHTa MaTPHULIbI.

Tema 14. MHOroMepHbIe €BKJINAOBbI IPOCTPAHCTBA.

(IIK-6)

Jlexknus.
EBKIMIOBO N — MepHOE MpOCTpaHCTBO. kK — mutockoctu .PaccrosHue oT Touku 10 k — IUIOCKOCTH B
npoctpanctee E*n. O6bem n-mepHoro napasienenunena B E n.
JBmwxenus npoctpanctBa E*n. I'pynna nonoOuii. TeopeTHko-rpynmnoBas ToYKa 3peHHUsI Ha TEOMETPHIO.
KBampuku B ad¢duHHOM MNpOCTpAaHCTBE M HX MPUBEACHHE K HOpMajibHOMYy BHAYy. LleHTp kBaapukw.
Knaccudukanus xkBagpuk B mpocTpanctBe A”n. Ksaapuku B E”n. Ilepeceuenue mnpsiMmoii c
TUIIEPIOBEPXHOCTHIO BTOPOIO MOpsiika. ACUMITOTHYECKHUE HarpaBiaeHus. ConpsiKeHHbIE HAITPABICHUS.

IIpakTH4eckoe 3aHATHE.
1.  Pemenue 3ama4 no teme «JIBUKEHUSI TPOCTPaHCTBA . I'pynna
nonoomit» u3 3amaunuka O.I1. bensieroii, E.A. [1anacenxo, FO.I'. ®omuueBoit «Bompocsl u 3amaun 1o
nuHerHou anreope u reometpun» No No 417-432.

2. Pemenwme 3agau mo teme «KBaapuku B ah()MHHOM IPOCTPAHCTBE M X MPUBEACHUE K HOPMAIILHOMY
Buay» u3 3agaunuka O.I1. bensesoit, E.A. [Tanacenko, FO.I. ®omuyeBoii «Bompockl u 3amayu 1o
nuHerHou anreope u reometpum» No No 433-442.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
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1. Jlokasark, 4TO KBaJipaT OPUEHTUPOBAHHOTO 00bEeMa Mapaiesenuesa, HOCTPOSHHOTO Ha
BEKTOpax MEPHOI0 €BKJIMI0BA IPOCTPAHCTBA, PaBEH ONpeAeauTeNto [ pama aTux
BEKTOPOB.

2. Jlokasark, 4TO KBajpar JHArOHAIN MPSIMOYTOIBHOTO MEPHOTO MapajuIeenuIeia paBeH CyMMe
KBaJIPaTOB €T0 pedep, BRIXOMSIINX U3 OMHON BepIIuHBI ( MepHOe 00001eHne Teopemsl [Iudaropa).

3. Jlokasarb TEOpEMY O TOM, UTO CyMMa KBaJpaToB IHAaroHajel napajjieaorpaMma B MEPHOM
€BKJIUJ0OBOM IPOCTPAHCTBE paBHA CyMME KBaJIpaToOB €ro CTOPOH.

4.  HaiiTi uncio nuaroHajield  MEpHOTo Ky0a, OpPTOTOHAJIBHBIX K 3TON JHArOHaIIH.
5. Haiitu quny quaroHand  MEpHOTo Ky0a ¢ peOpoM JUIMHBI ¥ MpeJiell 3TOM TUHBI PU

6. Jlokasarp, 4TO BCe JUArOHAJM MEpPHOro Ky0a oOpa3yloT OJUH U TOT ke YyIoJl  CO BCEMH €ro
pebpamu. Haitnure sTot yron u ero npenen npu  [Ipu kakom  moaydum

7.  Haiigure yron MeXIy IMaroHaJIbl0 MEpPHOTO Ky0a M €r0  MEpPHOM I'paHbIo.

8. JlokasaTh, 4YTO OpPTOrOHAJIbHBIEC POEKIMH BEPIIUH MEpPHOT0 KyOa Ha JIIo0yI0 ero AuaroHalb JeJsT ee
Ha  paBHBIX YaCTEH.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp
* mocemaeMocts — 10 0atoB
*  TeKylMi KoHTpoisb — 70 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. JInnetinbie Brimonae 15 3 Oamia — 3agaya pelleHa BEPHO, METOJ BbIOpaH Haubojce
MPOCTPaHCTBA. HUE paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYAE€T Ha BCE IMOCTABIICHHBIC
MpaKTHYEC MperoaBaTesieM BOIIPOCHI;
KHUX 2 Oamnma — 3a7ada pelieHa BEpHO, HO TMPU ITOM HCIIONB30BaH HE
3aJlaHui CaMbIil parMOHAIBHBIA MeTO (WUIH CTYICHT HEYBEPECHHO OTBEUACT HA

TIOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOsT CIIPaBIIIET);

1 0amn — CTymEeHT MOXET NPAaBWIBHO PEIIUTh 3aj]a4y TOJIBKO C
MOMOIIBIO HABOJSIIIUX BOMPOCOB TIPETONABATENS, HO B IPOIECCE
paboTHI OCBaMBACT HYXKHBIN YICOHBIN MaTepHal;

(0 0aJUIOB — CTY/IEHT HE MOXKET MPUBECTH PEIICHHUE 3a/1a91 1 HE MOXKET
OTBETHTh Ha HABOJIINE BOMPOCHI MPEMOJABATENsl U OOHAPYKHUBACT
MOJTHYIO HETIOJrOTOBIEHHOCTD 110 H3y4aeMON TeMaThKe.

2. bazuc u Brimonae 10 3 Oamia — 3agaya pelleHa BEPHO, METOJ BbIOpaH Haubojee
pa3MEepHOCTh HUE paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
JUHEHHOTO  |MpaKTH4ec MperoiaBaTesieM BOIIPOCHI;

MPOCTPaHCTBA KHX 2 Oamra — 3a/Jada pemieHa BEpHO, HO NPU 3TOM HCIIONB30BaH HE
3aJ]aHui CaMbIil parMOHAIBHBIA MeTO (WUIH CTYICHT HEYBEPECHHO OTBEUACT HA

TTOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOsT HCIIPaBIIIET);

1 Gamun — CTymEeHT MOXET NPaBWIBHO PEIIUTh 3aj]a4y TOJIBKO C
MOMOIIBIO HABOJSIIUX BOMPOCOB TIPETONABATENs, HO B IpOIECCE
paboTHI OCBaMBAaCT HYXKHBIN YICOHBIN MaTepHal;

0 0aJUIOB — CTY/IEHT HE MOXKET MPUBECTH PEIICHHUE 3a/1a91 1 HE MOXKET
OTBETHTh Ha HABOJIINE BOMPOCHI MPEMOJABATENsi U OOHAPYKHUBACT
MOJTHYIO HETIOJrOTOBIEHHOCTD 110 H3y4aeMON TeMaThKe.




Kontpon 10 CaMOCTOSITEILHOE ~ BBIMIOJHEHHUE 3aJlaHWid 110 HWHIUBUAYATbHBIM
bHaA owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oneHuBaeTcs B 2

padora(x Oamna.

OHTPOJBH

blIii cpe3)

ITonmpocrpanct | Beimmonne 10 3 Oamma — 3ajgaya pelIeHAa BEpPHO, METOA BHIOpaH HambOosee
Ba JIMHEWHBIX HUE paIMoHaIbHO, CTYJACHT TPaMOTHO OTBEYACT Ha BCE IMOCTABIICHHBIC
MPOCTPAHCTB. |MPaKTHYEC MperoiaBaTesieM BOIIPOCHI;

KHX 2 Oamia — 3aja4ya pelleHa BEPHO, HO TPU ITOM HCIIONB30BaH HE

3aaHuit CaMBbIil palMOHATBHBIA MeTOo] (MIJIM CTYICHT HEYBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OLITUOAETCS, HO caM ce0s UCTIPaBIISICT);
1 Gamm — CTyAGHT MOXET MNPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIBI0 HABOASIIMX BONPOCOB IPENOAaBaTeNs, HO B IpoOLEcce
paboTHI OCBaMBaET HYXHBIH YUEOHBIN MaTepua,
0 6ayIOB — CTYACHT HE MOXKET IPUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareis U oOHAPYKUBACT
MOJTHYFO HEMOTOTOBICHHOCTh 110 M3y4aeMOU TeMaTHKE.

Conpspxkennoe | Beimonae 5 3 Oamma — 3ajada pemicHa BEpPHO, METOA BBIOpaH Hambolee

MPOCTPAHCTRO. HUE paIMoHaIbHO, CTYJACHT TPaMOTHO OTBEYACT Ha BCE IMOCTABIICHHBIC
MPaKTHYIEC MperoiaBaTesieM BOIIPOCHI;
KHX 2 Oamia — 3aja4ya pelleHa BEPHO, HO TPU ITOM HCIIONB30BaH HE
3aaHuit CaMBbIil parMOHATBHBIA MeTo] (MIJIM CTYICHT HEYBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);
1 Gamm — CTyAGHT MOXET MNPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIBI0 HABOISIIMX BONPOCOB IPENOAAaBaTeNs, HO B IpOLECcce
paboTHI OCBaMBaeT HYXHBIH YUEOHBIN MaTepua,
0 6ayyIOB — CTYACHT HE MOXKET PUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareis U oOHAPYKUBACT
MOJTHYFO HEMOJTOTOBICHHOCTh 110 M3y4aeMOl TeMaTHKeE.
Kontpon 10 CaMOCTOSITEILHOE ~ BBIMIOJHEHHUE 3aJ[aHWid 110 HWHIUBUAYATbHBIM
bHaA owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJBH
blIii cpe3)
3auer 20 10 3a7a4 o 2 Gaymna 3a 3amaqy
JInnetinbie Brimonae 8 3 Oamnma — 3amava pelIeHa BEPHO, METOJ BEIOpaH HamOosee
0TOOpaKeHUS HUE paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
MpaKTHYEC MperoaBaTesieM BOIIPOCHI;
KHUX 2 Oamnma — 3a7ada pelieHa BEpHO, HO TPU OTOM HCIIONB30BaH HE
3aJ]aHui CaMbIil parMOHAIBHBIA MeTO (WUIH CTYICHT HEYBEPECHHO OTBEUACT HA
TTOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOsT HCIIPaBIIIET);
1 Ganm — CTyAeHT MOXET MPaBWIBHO DEUINTh 33/a9y TONBKO C
MOMOIIIPIO HABOAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
paboTHI OCBaMBACT HYXKHBIN YICOHBIN MaTepHal;
0 6anyoB — CTYACHT HE MOXKET MPUBECTH PELICHHE 33a]a4l F HE MOXKET
OTBETUTH Ha HABOJIIME BOMPOCHI MpernojaBareis U oOHApYKHBaeT
MIOJTHYIO HETIOATOTOBIEHHOCTD 110 M3y9YaeMOi TeMaTHKe
Ompoc 2 YyacTue B YCTHOM oIIprioce - 2 6aia
[TocemaeMocTs 10 10 GamoB 3a pETYyISPHOE BBHIMONHEHHWE 3aJaHUH U OTCYTCTBHUE
MPOITYCKOB 3aHATHI 0€3 YBaKUTEIIbHBI3 TIPUIHH
IIpemMuansHbIe OaITHI 20 YuyacTue B cTyneHYecKux onmmiuanax — 10 6amros
VYuyacTue B cTymeHYecknx KoHpepeHmusax — 10 6ammos
WunuBuayainbHbIC 3a1aHus, 50 JloGop 0aIoB: CTYIEHT MOXKET MPEIOCTABUTh BCE 3aJJaHMsI TEKYIIIETO
C TIOMOII[HI0 KOTOPBIX KOHTPOJIS ¥ 33JIaHUSI KOHTPOJIBHBIX CPE30B
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OaJLThI
HUroro 3a cemectp 100
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rocemaemMocts — 10 0ayuioB

TEKYIHI KOHTpOb — 40 6amioB

4 cemectp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amel — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0aiuioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3bl
1. JIunelinbie Brinonne 8 3 Oamra — 3ajgaya pelieHa BEPHO, METOJ BHIOpaH HauOojee
orepaTopbl HUE paIoHaIbHO, CTYJACHT TPaMOTHO OTBEYACT Ha BCE IMOCTABIICHHBIC
MPaKTHYIEC MperoiaBaTesieM BOIIPOCHI;
KHX 2 Oamia — 3aja4ya pelleHa BEPHO, HO TPU ITOM HCIIONB30BaH HE
3aaHuit CaMbIll palMOHAaTBHBIA MeTOo] (MIJIM CTYICHT HEYBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOIIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);
1 Gamm — CTyAGHT MOXET MPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIBIO HABOASIIMX BOMPOCOB IpernojaBaTelii, HO B MpoIecce
paboTHI OCBaMBaET HYXHBIN YUEOHBIN MaTepua,
0 0ayIOB — CTYACHT HE MOXKET IIPUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIIME BOMPOCHI MpernojaBareias U oOHAPYKUBACT
MIOJIHYIO HETIOATOTOBICHHOCTD 110 U3y4aeMON TEMaTHKE.
Omnpoc VYdacTre B yCTHOM ompoce - 2 Oania
2. | UmemmoTeHTHBI | BRImoaHe 8 3 Oamma — 3amada pemIeHa BEPHO, METON BBIOpaH HamOojee
€ OIepaTophl. HUE paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
MpaKTHYEC MperoaBaTesieM BOIIPOCHI;
KHUX 2 Oamnma — 3a7ada pelieHa BEPHO, HO TPU OTOM HCIIONB30BaH HE
3aJlaHui CaMbIil parMOHAIBHBIA MeTO (WUIH CTYICHT HEYBEPECHHO OTBEUACT HA
TTOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOsT HCIIPaBIIIET);
1 Ganm — CTyAeHT MOXET MPaBWIBHO DEUINTh 33/ady TOJNBKO C
MTOMOIIIFIO HABOIAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
paboTHI OCBaMBACT HYXKHBIN YICOHBIN MaTepHal;
0 6anyoB — CTYACHT HE MOXKET MPUBECTH PELICHHE 33]a4l F HE MOXKET
OTBETUTH Ha HABOJIIME BOMPOCHI MpernojaBareis u oOHApyKHBaeT
MIOJTHYIO HETIOATOTOBIEHHOCTD 110 N3y9YaeMOi TeMaTHKe
Ompoc 2 YyacTue B yCTHOM orpoce - 2 6aa
Kontpon 10 CaMOCTOSITEILHOE ~ BBIMIOJHEHHUE 3aJlaHWid 110 HWHIUBUAYATbHBIM
bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJBH
blIii cpe3)
3. | CobctBennsle | Brimonne 8 3 Oata — 3amaya pemieHa BEpHO, METoA BbIOpaH Haumbonee
BEKTOPHI U HUE paIMoHaIbHO, CTYJACHT TPaMOTHO OTBEYACT Ha BCE IMOCTABIICHHBIC
WHBAapHUAHTHBIC |TPaKTHYEC MpEenoaBaTesieM BOIPOCHL;
MOJIIPOCTPAHCT KHX 2 Oamia — 3aja4a pelleHa BEPHO, HO NPU ITOM HCIIONB30BaH HE
Ba. 3aaHuit CaMbIil palMOHAaTBHBIA MeTOo] (MIJIM CTYICHT HEYBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);
1 Ganm — CTyAGHT MOXET MNPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIBIO HABOASIIMX BOMPOCOB IMpernojaBaTelii, HO B MpoIecce
paboTHI OCBaMBaET HYXHBIN YUEOHBIN MaTepua,
0 0ayJIOB — CTYACHT HE MOXKET IPUBECTH PEIICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareis U oOHAPYKUBaCT
MIOJIHYIO HETIOATOTOBICHHOCTD 10 U3y4aeMON TEMaTHKE.
Omnpoc 2 VYdacTre B ycTHOMONpoce - 2 Oana
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4. ’Kopnanosa Brinmonne 5 3 Oata — 3amaya pemieHa BEepHO, METo BbIOpaH Haumbonee
HOpMaJbHas HUE palMoOHATIbHO, CTYIEHT I'PaMOTHO OTBEYaeT Ha BCE IMOCTaBICHHBIC
(dhopma MaTpHULBI |TpaKTHIEC npernoaaBaTesieM BOIPOCHI;
JMHEHHOTO KHX 2 Oaia — 3aJaya pelieHa BEpHO, HO IPU 3TOM HCIIOJIBb30BaH HE
oreparopa 3aJaHul caMblil palMOHAIBHBIA METOX (WJIN CTYICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS, HO caM ce0sl UCTIPABIISIET);
1 Gamn — CTyIEHT MOXET NpPaBWIIBHO PELINTh 3aJady TOJIBKO C
MOMOIIBI0 HABOASIIMX BONPOCOB IPENOAaBaTeNs, HO B IpoLEecce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;
0 6anmIoB — CTyIEHT HE MOXKET MPUBECTH PELLICHHUE 331a491 1 HE MOXKET
OTBETHTh Ha HABOISIIME BOMPOCHI MPEMOaBaTelisi u 0OHApPYKUBAET
MOJHYIO HEMTOATOTOBIEHHOCTH 110 H3y4aeMON TeMaTHKe.
Kontpoa 10 CamocTosATeIbHOE  BBINOJHEHHE 33JaHUi 10 WHAWBUAYaIbHBIM
bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJIBH
blIii cpe3)
5. | Kommexcuduk | Onpoc 5 VYdacTre B yCTHOM ompoce - 5 0aisioB
aIus JUHEHHOTO
oreparopa.
6. [TocemaeMocTs 10 10 6amioB 3a peryasipHOE BBHINIOJIHEHUE BCEX 3aJaHUI M OTCYTCTBHE
MPOIYCKOB 3aHATUH 0€3 YBaXKUTEIbHOW PUYNHBI
7. IIpeMuansHBIC OaITHI 20 YuyacTue B cTymeHYecKux onumiuanax — 10 6amros
VYuyacTue B cTymeHYecknx KoHpepeHmusax — 10 6ammos
8. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHus
OusieTa Ha OLICHKY «YIOBJICTBOPUTEIHHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIEHKY «XOPOIIOY,
25-30 6amynoB — CTYAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».
9. |WamuBumyanpHBIC 3aaHMUS, 50 JloGop 6aioB: CTYIEHT MOXKET MPEAOCTABUTE BCE 3aJaHUS TEKYIIIETO
C IOMOILBIO KOTOPBIX KOHTPOJISL ¥ 33JaHUsl KOHTPOJIbHBIX CPE30B
MOXKHO HaOparhb
JIOTIOJHUTEJIbHBIE OaslIbl
10. Hroro 3a cemectp 100
5 cemecTp
* mocenraeMocTs — 10 6annoB
*  TEKyImHUH KOHTPOJIb — 40 OamioB
*  KOHTPOJIbHBIE cpe3bl — 2 cpe3a 1o 10 0anioB Kax bl
* mpeMuasbHBIC OauTel — 20 6aioB
* OTBeT Ha ’k3ameHe: He Oornee 30 H6amioB
Pacripenenenre 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BUXy4eOHOW |TEKyIIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl
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bununeitnsie u | Beimonane 8 3 Oamra — 3ajgaya pelieHa BEPHO, METOJ] BHIOpaH HauOojee
KBaJ[paTUIHBIC HUE paIMoHaIbHO, CTYJACHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
(hopMBI. MPaKTHYIEC MperoiaBaTesieM BOIIPOCHI;
KHX 2 Oamra — 3aja4ya pelleHa BEPHO, HO MPU ITOM HCIIONB30BaH HE
3aaHuit CaMBbIil palMOHAaTIBHBIA MeTOo] (MIJIM CTYICHT HEyBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);
1 Gamm — CTyAGHT MOXET MPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIIBIO HABOJAIIMX BOIPOCOB TpEnojaBareis, HO B MpoIecce
paboTHI OCBaMBaET HYXHBIH YUEOHBIN MaTepua,
0 6ayyIOB — CTYACHT HE MOXKET IIPUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareias U oOHAPYKUBACT
MOJTHYFO HEMTOJTOTOBICHHOCTh 110 M3y4aeMOU TeMaTHKeE.
Ormpoc 2 Yyactue B yCTHOM orpoce - 2 0ana
KounTtpon 10 CaMocTosiTelbHOE  BBIMIOMHEHHUE 3aJaHWi TI0 HWHIUBUAYATHHBIM
bHas ouneram, comepkammM S 3amannii. Kaxxmoe 3aanue oneHnBaeTcs B 2
pabdora(k Oamna.
OHTPOJIbH
blii cpe3)

EBxmmnoBel u | Beimonae 10 3 Oamma — 3amada pemIeHa BEPHO, METON BBIOpaH HamOojee
YHUTapHBIE HUE paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
BEKTOpHBIE  |mpakTHyec TMperoaBaTesieM BOIPOCHI;

MPOCTPaHCTBA. KHX 2 Oamra — 3aJada pelmieHa BEpHO, HO TPU 3TOM HCIIONB30BaH HE

3aJlaHui CaMbIil parMOHAIBHBIA MeTO (WUIH CTYICHT HEYBEPECHHO OTBEUACT HA
TIOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOst HCIIPaBIIsIET);
1 OGanm — CTy@eHT MOXET MPaBWIBHO DEUINTh 33/a9y TOJNBKO C
MMOMOIIIPIO HABOAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
paboTHI OCBaMBACT HYXKHBIN YICOHBIN MaTepHal;
0 6anyoB — CTYACHT HE MOXKET MPUBECTH PELICHHE 33a]a4l F HE MOXKET
OTBETUTH Ha HABOJIIME BOMPOCHI MpernojaBareis U oOHApyKHBaeT
MIOJTHYTO HETTOATOTOBIEHHOCTH 110 M3yYaeMOi TeMaTHKe.
Mmuoromepubie | Beimonane 10 3 Oamma — 3amada pemIeHa BEPHO, METON BBIOpaH HamOojee
adpuHHBIC HUE paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
MPOCTPAHCTBA |MPaKTHUEC MperoaBaTesieM BOIIPOCHI;
KHUX 2 Oamnma — 3a7ada pelieHa BEpHO, HO TMPU OTOM HCIIONB30BaH HE
3aJ]aHui CaMbIil parmOHAIBHBIA MeTO (WUIH CTYICHT HEYBEPECHHO OTBEUACT HA
TIOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOsT HCIIPaBIIseT);
1 Ganm — CTyAeHT MOXET MPaBWIIBHO DEUINTh 33/a9y TOJNBKO C
MIOMOIIIPIO HABOAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
paboTHI OCBaMBaCT HYXKHBIN YICOHBIN MaTepHal;
0 6anyoB — CTYACHT HE MOXKET MPUBECTH PELICHHE 33a]]a4l ¥ HE MOXKET
OTBETUTH Ha HABOJIIME BOMPOCHI MpernojaBareis U oOHApYKHBaeT
MIOJTHYTO HEMTOATOTOBIEHHOCTh 110 M3yYaeMOi TeMaTHKe.
Mmuoromepubie | Beimonane 10 3 Oamma — 3amada pelIeHa BEPHO, METON BBIOpaH HamOojee
€BKITUIOBEI HUE paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
MPOCTPAHCTBA. |IPaKTHYEC MperoaBaTesieM BOIIPOCHI;
KHUX 2 Oamnma — 3a7ada pelieHa BEpHO, HO TPU ITOM HCIIONB30BaH HE
3aJ]aHui CaMbIil parMOHAIBHBIA MeTO (WUIH CTYICHT HEYBEPECHHO OTBEUACT HA
TIOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOs HCIIPaBIIIET);
1 Ganm — CTyAeHT MOXET MPaBWIBHO DEHINTh 33/ad9y TOJNBKO C
MIOMOIIIFIO HABOAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
paboTHI OCBaMBACT HYXKHBIN YICOHBIN MaTepHal;
0 6anyoB — CTYACHT HE MOXKET MPUBECTH PEUICHHE 33a]a4l 1 HE MOXKET
OTBETUTH Ha HABOJIIME BOMPOCHI MpernojaBareis U oOHApYKHBaeT
MIOJTHYTO HEMTOATOTOBIEHHOCTh 110 M3yYaeMOi TeMaTHKe.
KounTtpon 10 CaMocTosiTelbHOE  BBIMIOJHEHHUE 33JaHWil TI0 HHIUBUIAYATHHBIM
bHas Ouneram, comepkammM S 3amannii. Kaxxmoe 3amanue oneHnBaeTcs B 2
pabdora(k Oamna.
OHTPOJIbH

blii cpe3)
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5. [TocemaeMocTs 10 10 6amioB 3a peryaspHOE BBHINOJIHEHUE BCEX 3aJaHUl M OTCYTCTBHE
MPOITYCKOB 3aHATUH 0€3 YBaXKUTEIbHONW MPUUHHBI

6. IIpeMuansHBIC OaITHI 20 YuyacTue B cTymeHYecKux onmmMiuanax — 10 6amron
VYuyacTue B cTymeHYecknx KoHpepeHmusax — 10 6ammos

7. OTBeT Ha ’K3aMeHe 30 10-17 ©annmoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
Ousera Ha OLIEHKY «XOPOLIOY,
25-30 6amnoB — CTYyAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

8. |VHmuBHIyallbHBIC 3aIaHUA, 50 JloGop 6aioB: CTYIEHT MOXKET MPEAOCTABUTE BCE 3aJaHUS TEKYIIIETO

C IIOMOILBIO KOTOPBIX KOHTPOJISL ¥ 33JaHUsl KOHTPOJIbHBIX CPE30B
MOXKHO HaOparhb
JIOTIOJIHUTEJIbHBIE OalIbl
9. Hroro 3a cemectp 100

HroroBass omeHka Mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

yeTelpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCHUIUIMHE B

TPAJAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosneTrBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

BoinoJiHeHHe NPAKTHYECKUX 3aJaHU

Tewma 1. JIu"eliHbIE TPOCTPAHCTBA.

Perenune 3agau

Tema 2. ba3uc u pa3MepHOCTb JIMHEHHOTO IPOCTPAHCTBA

Penrenue 3amay

Tewma 3. [ToanpocTpaHCcTBA TMHEWHBIX TPOCTPAHCTB.

Perenune 3agau

Tema 4. ConpsikeHHOE MPOCTPAHCTBO.

Penrenue 3amay

Tema 5. JIuneitaple 0TOOpaKEHUS

Perenune 3agau

Tema 6. JIuneliHble onepaTopsl

Penrtenue 3amay

Tema 7. UaeMNOTEHTHBIE ONIEPaTOPHI.

Perenune 3agau
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Tema 8. CoOCTBEHHBIE BEKTOPHI M1 MHBAPHUAHTHBIC MTOANPOCTPAHCTBA.

Perenune 3agau

Tema 9. XXopnanoBa HopMabHast popMa MaTPHIIBI IMHEHHOTO OTepaTopa
Penrenue 3amay

Tema 11. bununeiinple U KBagpaTHIHbIC (HOPMBI.
Pewenue 3amau

Tema 12. EBKIMI0BBI 1 YHUTAPHBIE BEKTOPHBIE MPOCTPAHCTBA.

Perenune 3anau

Tema 13. MHoromepubie adGUHHbBIE TPOCTPAHCTBA
Penrenue 3amay

Tema 14. MHOroMepHble €BKJINIOBBI MPOCTPAHCTBA.

Penrenue 3amay
3auer

Tewma 4. ConpsiKEHHOE MPOCTPAHCTBO.
3adeTHas pabora

Kontponbnas padora

Tema 2. ba3uc u pa3MepHOCTb JIMHEHHOTO IPOCTPAHCTBA
KOHTpOsbHas padora Nel

Tema 4. ConpsiKEHHOE MPOCTPAHCTBO.
KOHTpOJIbHAs paboTa Ne2

Tema 7. UaeMIOTEHTHBIE OIIEPATOPBI.
KOHTpOJIbHas paboTa Ne3

Tema 9. XKopnanosa HopMasbHas (popmMa MaTpHUIIBl TMHEHHOTO onieparopa
KOHTpoJIbHAs paboTa Ned

Tema 11. bununeiinbsie U KBajpaTuyHbIe (HOPMBIL.
KOHTpOJbHAs padboTa Ne5

Tema 14. MHOromMepHble €BKJINIOBBI MPOCTPAHCTBA.

KOHTpOJIbHAs paboTta Ne6

Onpoc
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Tema 5. JIuneiinble 0TOOpaKEHUS

1 1. Ompenenenue sapa U 00pas3a JMHEHHOTO 0TOOPaKCHHSI.

2 2. Yro Takoe MaTpHlia JIMHEHHOTO OTOOpaKeHHS U Kak ee HaiTu?
3 3. Teopema o pazMepHOCTH siipa 1 00pa3a JIMHEHHOTO OIeparopa.
4 4. [Tpuznak MoHOMOpPPH3MA.

[Tpusnak anumopduzma

A

Tema 6. JIuneitHbIe oniepaTopbl
OrnpeneneHue UaeMIOTEHTA.
Teopema 0 cyMMe UAEMITIOTEHTOB.
Teopema 0 pa3HOCTH UIEMIIOTEHTOB.
Teopema 0 Mpou3BEICHNN UIEMITIOTEHTOB.
Mo:xHO 1 HaliTH 00pa3 BEeKTOpa P BO3JECUCTBUM HA

HEro UJEMIIOTEHTAa (, 3Hasl, YTO OH COAEPKUTCS B Im ¢?

A

Tema 7. UaeMIOTEHTHBIE ONIEPaTOPHI.
OrnpeneneHue UaEeMIIOTEHTA.
Teopema 0 cyMMe UAEMITIOTEHTOB.
Teopema 0 pa3HOCTH UIEMIIOTEHTOB.
Teopema 0 Mpou3BEICHNN NUIEMITIOTEHTOB.
MosxHo 71 HaiiTh 00pa3 BeKTopa IIpY BO3JCHCTBUU Ha

HEro UJEMIIOTEHTAa (, 3Hasl, YTO OH COAEPKUTCS B Im ¢?

Nk v -

Tema 8. CoOCcTBEHHBIE BEKTOPHI U MHBAPUAHTHBIE OATPOCTPAHCTBA.

Onpenenenne COOCTBEHHOTO BEKTOPa U COOCTBEHHOTO 3HAYCHUS.
Teopema 0 TUHEWHO HE3aBUCUMBIX COOCTBEHHBIX BEKTOPAX.
[Ipr3HaKk nrMaroHaIU3UPyEeMOCTH JTMHEUHOTO OIepaTopa.
Onpenenenre UHBAPUAHTHOTO MOAIIPOCTPAHCTBA.

Teopema 00 HBapHMAHTHOM OJTHOMEPHOM IOAIPOCTPAHCTBE.

Tema 10. Kommnekcuduxarus THHEHHOTO oneparopa.

Bompocs! mis yetHoro omnpoca:

1 Chopmynupyite MOHATHE KOMIUIECU(UKAIIMHI BEIIECTBEHHOTO JIMHEHHOTO MPOCTPAHCTBRA.

2 CdopmynupyiiTe onpeneneHne KoMIJIeCH(pHUKauy JTHHEHHOTO oneparopa.

3 JlokaxxuTe, 4TO KOMIUIECH(DHUKAIUS TMHEHHOTO OTreparopa sIBISIETCS TMHEHHBIM OIepaTOpPOM.

4 Jloxaxxute, 4To JII0OOH 6a3uc BEIIECTBEHHOTO JMHEWHOTO TIOCTPAHCTBA SIBJIETCS 0a3UCOM €T0
KOMIUIEKCU(UKALHH.

5 Tlokaxwure, 4TO MaTpHILIA JIMHEHHOTO Oreparopa HE MEHSETCS MPH €ro KOMIIEKCH(UKAIIUH.

6 Ilokaxkure, 4YTO XapaKTEPUCTUUECKUE KOPHU JIMHEWMHOTO ONEPATOPA ABIIAIOTCS XapAKTEPUCTUYECKUMU
KOPHSIMU M €r0 KOMIUTEKCU(DHUKAITIH.

7 OObsAcCHUTE, TIOYEMY CIIEKTP KOMIUIECU(PHUIIMPOBAHHOTO OlepaTopa MIHpe CIEKTPa UCXOJHOTO
omneparopa.

8 Kak cBs3aHbI MEXTy cO00I COOCTBEHHBIE OANPOCTPAHCTBA KOMILJIEKCU(PHUIIPOBAHHOTO OIleparopa ¢
KOMILJIEKCHO-COTIPSI’KEHHBIMU COOCTBEHHBIMU 3HAUECHUSIMU U KOMILIecU(pUKaIHsl cOOCTBEHHOTO
MOAMPOCTPAHCTBA UCXOJIHOTO JJMHEUHOTO oneparopa?

9 Cdopmynupyiite onpeneneHue KOMIUIEKCHO-HArOHAIN3UPYEMOT0 OIlepaTopa.

10 3anumuTre KakoW OJIOYHO-TMATOHAIBHBIA BUJl UMEET MaTpHIa KOMIUICKCHO-THArOHAU3HUPYEMOTO
JMHENHOTO OIlepaTopa, UMEIOIIEro Kak BEIIECTBEHHBIE, TaK U MOMAPHO KOMIUIEKCHO HECOIPSIKEHHbBIE
XapaKTEPUCTUUECKUE KOPHU.
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Tema 11. bununeiinpie U KBagpaTHIHBIC (HOPMBI.
Onpenenenue OUIMHEHHON (HOPMBI.
Korna OununelHbIi GyHKIIMOHAMT SIBISIETCS CHMMETPUYECKUM (TIpU3HAK

CUMMETPHUYHOCTH).

= =20 e o kW

4

Ornpenenenue KBaAPaTHIHON (POPMBI.

Omnpenenenue panra KBaapaTUIHON (GOPMBIL.

Teopema Jlarpanka 0 KAHOHUYECKOM BHUJIE KBaJIpaTHUYHON (hOPMBI.

Hanwucars HopMasbHBINA BU KBaIPaTHUHON (POPMBI.

Omnpenenenre OTPHUILIATEIBHOTO HHIEKCA KBAIPpaTUIHON (DOPMBI.

Teopema «3akoH UHEPIMH KBAIPATUIHBIX POPM.

®dopmynbl SIkobu npuBeneHNs KBAAPATUIHOW POPMBI K KAHOHUIECKOMY BHTY.

0. Omnpenenenne OTpULIATEIHHO ONPEIeICHHON KBaAPaTUIHON (POPMBI.

1 Kpurepuii CunbBecTpa MoJ0KUTEIHHON ONPEIeIEHHOCTH KBAAPATUIHOM (POPMBI.

.3 IIpomerxyTouHas aTTecTanus Mo JUCHUIUIMHE TPOBOIUTCS B hopMe 3aueTa, SK3aMeHa

Tunossie Bonpocsl 3auera (ITIK-6, OIIK-1)

Tumnoseie BONPOCHI 3a4eTa

1 Jluneiinoe (BEKTOpPHOE) MPOCTPAHCTBO, €TI0 CBOICTBA.
2 JIuHeliHast 3aBUCUMOCTh BEKTOPOB, €€ CBOICTBA.

3 basuc nuneliHoro npoctpancTa. KoopiuHatel BekTopa B JaHHOM Oa3uce. PasMepHOCTh TMHEHHOTO
IIPOCTPAHCTBA.

4 Tlepexox OT OMHOTO 0asuca K JPyroMmy.
5 N3omopdusm TUHEHHBIX TPOCTPAHCTB.
6 ITognpocTpaHcTBa TMHEMHOIO MPOCTPAHCTBA.
7 JluneitHast 0607109Ka CUCTEMBI BEKTOPOB.
8 CyMMa u nepecedeHue oAIpOCTPaHCTB.
9 PaznoxeHue JTMHEUHOTO MPOCTPAHCTBA B MPSIMYIO CYMMY MPOCTPAHCTB.
10 Jluneiinsle pyHkunonansl. ConpspkeHHOE MPOCTPaHCTBO. JlyallbHbIN Oa3uc.

11 OnpeneneHue U MpoCTEUITNE CBONCTBA TMHEHHBIX 0TOOpaykeHN. MaTpuIiia TMHEHHOTO
OTOOpaKEHUS.

12 Snpo u 06pa3 IMHEWHOTO OTOOPAKEHUS.

Tunosble 3axanus s 3a4era (IIK-6, OIIK-1)



I[palcrmcu—upﬁen'rnp OBAHHBIE 3IATAHHHA IO THCIHILTHHE w/Inaednan a.ureﬁpa H
TeOoMeTpHH» IJIH 3aA9eTa

Bapuant 1.
1. Tlpu KaxHx 3Ha9EeHHAX A H3IHHEHHOH He3aBHCHMOCTH CHCTEMEI BEKTOPOE {a), 47} BEITEKAeT

MHHeHHAT He2aBHCHMOCTE CHCTeMEL §( A +1)a1- +a3-= al_+ (A +1}a:_}.

1 0 21

- {2 3 -2 3
2. BEIACHHTE THHEHHVIO 2ABHCHMOCTE CHCTEMEI EEKTOPOE d) = ] a, =‘ ]

,,

., =

|"1 1

1 [:I] . JTuuefino HEZABHCHMVED CHCTEMY JOIIOIHHETE J0 Dasmca COOTBETCTBVEOILIET O

THHeHHOIO IPOCTPaHCTEA.

3 HafiguTe KOOpIHHATE ESKTOpA -=3+0i npoctpadcTea C Hagmomem R B Dazmce {l — 3;"}_

4 Hcnons2va cEOHCTEO COXPAHEHHA PAHTA MPH H20MOpdHOM 0TODpasKEeH M, HaH IHTE DAHT

-1 2] - (-1 3 - (=50 - (=3 -1
CHCTEMEI EEKTODOE &) =‘ ) s =‘ . 0 =‘ . Oy =‘ B

12 . 4 0 1 0 0 0

COOTEETCTEVHOMEM ITPOCTRAHCTES.

5. BeracuauTs HaoMopdHe! i THHefHEIE MpocTpadcTea V. V) Hagnmomem R, ectn
F=1f(x)=gx+ r:_r:.‘f': —r;r_q.'r“:._ a,eR. i=112 3},

I“_a b} cI:EJ:rERl.

\ J

6. 119 mpocTpasCcTEa PelIeH H cIeIvVIomeii cCHCTeEMEl VPABHEHHI VKR EHTE KaKHe-THOO Da3HCEI
X=Xy + Xy, =0

—
4 =

c

‘l'-]. — X, + o 1|.-4 = [}._

- ‘|.-_1 = D.
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7. BeiAcHHTE, OVaeT /M 0TODpaiKeHHe ¢ MHHEHHOO ESMIeCTECHHOIO IPOCTPAHCIEA B ceba

THHERHEM, ecH 418 VX = (¥, ¥, X)) € B o(x) = (x — x5 X, —x, 5 — 1)

1 1

1 2

5,

8. IlvcTes @, w THHeHHERE Tpecbpazoramma R ¢ mnMeeT MaTpHIy ] E CTAHZapTHOM

-1 0
0-3

npeocbpazopanna QW —2@+e B cTaggapTHOM DasHCce.

Dasmce, | HMeeT MATPHIY

%,

] E CTAHJAPTHOM DasHce. BRIMHOHMTS MaTpHIY

9. HafiguTe MaTpHIy THHefiHOr0 oToOpakema @ B° — R° B cramgapTroM OasHce, ecin

H3BECTHO, 9TO AIA VX = (X, X5, X3) € R @(x) = (x; + x5 — 2x,. 0, 0).

10. Tuuefinoe otodpaxemue @: M, (R) = M,(R) xaxnofi matpume A € M, (R) comocrarnzer

1 1} {0 1
matpuiy @A) = 0 D]:‘I 0 1]. Hafigure MaTpuny 4, B cTanzapTHOM Oasmce.

S A}

Tunossie Bonpocsl 3xk3amena (IIK-6, OIIK-1)
Tunosbie BONPOCHI IK3aMeHA

1 JluneitHble oneparopsl. Marpuiia JIMHEHHOTO omeparopa B pa3lnuyHbIX 0asucax. [leiicTBus Hax
JIMHEHHBIMU OIIEPATOPAMH.

2 YcioBue 00paTUMOCTH TUHEHHOTO orneparopa. JleQekT u paHr THHEWHOTO oneparopa.
3 HpemMnoTeHTHBIE OnepaTopbl U ACHCTBUS HAJl HUMH. IHBOIIOTUBHBIN onieparop.
4 NuBapuanTHbIe moanpocTpancTBa. CoOCTBEHHBIC BEKTOPHI IMHEHHOTO oreparopa.

5 XapakTepucTH4YeCKIU MHOTOWIECH JIMHEHHOTO onepaTopa. XapakTepUCTUUECKUE KOPHU U
XapaKTepUCTUYECKOE YpaBHEHHUE.

6 Jlnaronanusupyembie oneparopbl. CriekTp oneparopoB. Oneparop ¢ IpoCThIM criekTpoM. Teopema o
MPSIMOU CyMMe.

7 HunbnOTEHTHBIE U HUKJIMYECKUE OnepaTopbl. MaTpuiia HUKIMYECKOTrO oneparopa.

8 YKopnanosa kierka. JKopnanosa marpuua. KopraHo 6asuc.

9 Kopuessie noamnpoctpancTBa. KopaeBoe paznoxeHue. CBOMCTBa KOPHEBBIX MOANPOCTPAHCTB.

10 Teopema o JXKopmaHoBoi HOpMaIBbHOM (hopMe MaTpPHUIIBI TMHEHHOTO oneparopa. AITOPUTM
NPUBEACHUS POU3BOIBHOM MaTPUIIBI K )KOPAAHOBON HOPMaJIbHOM (hopme.

11 Teopema I'amunbrona-Kanu. AuHynsTop oneparopa.
12 Kommuiekcudukaius JUHEHHOTO orepaTopa.

13 CobOcTBeHHBIE TTOANIPOCTPAHCTBA, TPUHAMISKAIINE XaPAKTEPHUCTUIECCKIM KOPHSIM.
KommekcHo-quaroHann3upyemMble onepaTopsl.

14 ConpsKeHHBIN ollepaTop ¥ €ro MaTpuLa.
Tunosbie BONpockl 3K3aMeHa B 4 cemecTpe

1 Bununeitnbie QyHkumnonansl. bununeiitnsie u kBagpatuyHbie Gopmel. [Ipumepsr.

2 Marpuriisl OUTMHEHHON M KBaJIpaTHUYHON (OPM U UX TIpeoOdpa3zoBaHUE TIPH MEPEX0/Ie K HOBOMY
Oazucy.

3 Panru OwiMHEWHON U KBaJApaTUIHOU (popMm.



4 TlpuBeneHue KBaapaTUIHBIX (POPM K KAHOHUYECKOMY BHIy MeToaoM Jlarpamxka.
5 HopmanbHbll BUI KBaAPaTUIHOW (POpMBI. 3aKOH MHEPIIUU KBAAPATUIHBIX (HOPM.
6 IlpuBeneHue KBagpaTHUHBIX (HOPM K KAHOHHUECKOMY BUIY METOIOM SIKOOH.
7 I1onoXuTeNbHO OIpeIelIeHHbIE KBaApaTHUHbIe (POPMBI.
8 Kpurepuit CuibBectpa.
9 TlonoXHUTENbHO OMpeeICHHBIC SPMUTOBBI (DYHKIIUH B IMHEHHOM TPOCTPAHCTBE.
10 Optroronanuzanus 6asuca.
11 EBKIMAOBBI M YHUTAPHBIE TPOCTPAHCTBA U UX MPOCTEHIIINE CBOKCTBA.
12 Jlnuna Bextopa. HepaBenctBo Komm-byHsikoBckoro.
13 OproHOpMHUPOBaHHBIN 0a3HUC M €TO CYIIECTBOBAHNE.
14 OproroHanabHOE JONOJIHEHUE K NOAIPOCTPAHCTBY YHUTAPHOTO MPOCTPAHCTBA.
15 ConpsikxeHHbIE ONIEpaTOPbl B YHUTAPHOM MPOCTPAHCTRBE.
16 HopmanpHble onepaTopsl B YHUTapPHOM IIPOCTPAHCTBE.
17 YHuTapHble U CHMMETPUYHBIE ONEPATOPHI.
18 CrpykTypa OpTOrOHaJIBbHOIO JMHEWMHOIO OIIEpaTOpa B €BKIUA0BOM IIPOCTPAHCTBE.
19 AddurHOE TPOCTPAHCTBO U €TO CBOKCTBA.
20 Addunnas cuctema KOOpAUHAT.
21 ITnockoctu B ah(MHHOM IPOCTPAHCTBE.
22 B3anMHOE€ pacroyoKEeHHE IBYX INIOCKOCTEH B ap(pMHHOM MTPOCTPAHCTBE.
23 VYpaBHeHUE TIOCKOCTEH B a(hMHHOM IPOCTPAHCTBE.
24 M3omopdusm adGUHHBIX TPOCTPAHCTB.
25 Addunnsie npeodpazoBanus ahpPUHHBIX TPOCTPAHCTB.
26 Amnanutuueckoe 3agaHue apGUHHOTO Mpeodpa3zoBaHusl.
27 I'pynma adhGuHHBIX TpeoOpa30BaHU U €€ TOATPYTIIIBL.

TunoBble 3axanus s sx3amena (IIK-6, OIIK-1)
Tunosble 3aaHus 115 DK3aMeHAa

1.  Haiiaure KopHEBBIE MOANPOCTPAHCTBA JTUHEHHOTO OIepaTopa, 3aJJaHHOTO B HEKOTOPOM Oa3uce
JIMHEMTHOTO POCTPAHCTBA MaTpUIIEH

2. Moxer 11 MaTpuLa  CIIy>KUTh MaTpUIlel mepexosa oT 6a3uca K HOBOMY 0a3ucCy B POCTPAHCTBE

? B ciydae NoNOXUTENBHOTO OTBETA, HAMIUTE HOBBIM 0a3UC M KOOPIMHATH BEKTOpa B HOBOM 0Oasmce.

3. ,rne . Hailtu mpoekuuu BEKTOpa  Ha Ka)10€ U3 NOAIPOCTPAHCTB  IMapajlIebHO APYTOMY
MOAIIPOCTPAHCTBY.

4. B HekoTropoM 0a3zuce TPOCTPAHCTBA  3aJaHbl CBOMMH KOOpJIWHATAMU BEKTOPHI . B 3TOM ke
0asuce HaUTE MATPUILY JTMHEWHOTO OTOOpaXEHUsI , IEPEBOSIIETO BEKTOPhl B BEKTOPHI
COOTBETCTBEHHO.

5.  Haiinure 6a3ucel U pa3MepHOCTH , TJIE
6.  SIBnsieTcs M JUArOHATU3UPYEMBIM ONEPATOp , UMEIOIINUN B HEKOTOPOM 0a3uce BEIIECTBEHHOTO

JMHEWHOTO MPOCTpAaHCTBa ~ Marpuily ¢ B cilydae MonoXUTeIpHOro OTBETa HalIuTe HOBBIM 0a3uc u
COOTBETCTBYIOILYIO €My AMArOHAJIbHYIO MaTpHUIly Oleparopa
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7.  Haiiaure coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUYCHHS JTMHEHHOTO OTOOPAKEHUST  , 3aJaHHOTO B
HEKOTOpOM 0a3uce  JMHEWHOTO MPOCTPAHCTBA  MaTpHLEH
. JloKaxxuTe, 4TO MOAIPOCTPAHCTBO, HATSHYTOE HA BEKTOPI W MHBAPUAHTHO OTHOCUTEJIBHO

8.  JlumeiiHoe oToOpaxenune  3amaHo popmynoit . Halioure matpuity , simpo, oOpa3, paHr u aedekt
3TOTO OTOOpa)KEeHHS B HEKOTOPOM 0a3uce  MpocTpaHcTBa . JIOKaXwuTe, YTO  SBISETCS U30MOP(PHU3MOM
NPOCTPAaHCTBA  Ha ceOsl.

9. Jlokaxure, 4TO MPOCTPAHCTBO KOMIUICKCHBIX YHCEN HAJ IOJIEM  M30MOP(HO MPOCTPAHCTBY MAaTPHI] C
BEIIECTBEHHBIMH JIEMEHTAMH BUJa . YKaKUTE OUEKIIHIO, COXPAHSIOIIYIO ONEpaIiH.

10. JIuneitHoe oTOOpakeHHE  MMEET B HEKOTOPOM 0asmce MpOCTPaHCTBA  MaTpuily . SIBusercs ou
oroOpakenne  Ouekiueit? YeMy paBeH AeeKT 3TOro OTOOpakeHHsI?

11. IIpuBecTH K KAHOHUYECKOMY BUY MeTO10M Jlarpan)ka, HalTH paHT U CUTHATYpy KBaJIpaTUIHON
(bopmbl

12. TlpuBecTy K KAaHOHMYECKOMY BUIY METOZOM SIKOOM ClIeAyIOIIyI0 KBaAPaTUYHYyIO GOpMy | HaAHTH
KaHOHMYECKHI 6a3uc.

13. IIpuBecTu K HOPMAIBHOMY By U HAMTH KaHOHUYECKUN Oa3uc JAHHOW KBaJpaTUYHON (OPMBI
MeTonoM SkoOu. BbIsICHUTS, aBhsieTcs a1 opma MOT0KHUTEIBHO onpeaencHHoi. Haiitu ee curnarypy u
paHr.

14. B npocTpaHCcTBE MHOTOWIEHOB CTETIEHU HE BBILIE 2 HaJl [TOJIEM BEIIECTBEHHBIX YUCEI
OPTOTOHAJIM3HPOBATh 0a3UC  OTHOCHUTEIHHO MOJIOKUTEIHHO ONPEAeIEHHON 3PMUTOBOM (PyHKITHH

15. B ueThlpeXMEpHOM €BKJIUA0BOM IIPOCTPAHCTBE MOANPOCTPAHCTBO
3aJlaHO cucTeMoi ypaBHeHui . Haiinure mo omHoMy OpTOroHaJIbHOMY 0a3uCy B MOAIPOCTPAHCTBAX

16. JluneitHoe mpeoOpa3oBaHue TPEXMEPHOTO €BKJIMJIOBA MPOCTPAHCTBA 3a7aHO (hOpMyIamMu:
OpPTOTOHABHBIN 0a3uc ATOro MpocTpaHcTBa. Onpenenure, IBIeTCs T OPTOTOHAIBHBIM

npeoOpazoBaHuem?

17. JluneitHoe mpeoOpa3oBaHWe  E€BKJIMIIOBA MPOCTPAHCTBA B 6a3uce  3aJaHO MaTpuied ,rae , -
HEKOTOPBI OPTOHOPMUPOBAHHBIN 0a3uc mpocTpaHcTBa. Haliute MaTpuily conpsikeHHOTO
npeoOpa3oBanusi B Oa3uce

18. B mpocTpaHcTBE  HaWAWTE OPTOTOHAIBHYIO MPOEKIMIO U OPTOTOHAIBHYIO COCTABIISIONLYIO0 BEKTOpA
OTHOCHUTEJILHO MOANPOCTPAaHCTBA M, MOPOXKAECHHOTO BEKTOPAMU

19. Haiinute opTOHOPMHUPOBAHHYIO (PyHIAMEHTAJIBHYIO CUCTEMY PELICHUI JJISi CUCTEMBI YPaBHEHUH

20. Hamucate dhopmysel mpeoOpa3zoBaHus KOOpAUHAT ToueK ad()MHHOTO MPOCTPAHCTBA , €CJIM U3BECTHBI
CTapbie KOOPAMHATHI TOYKH ¥ BEKTOPOB

21. I/ICCHCI[OBEITB B3aMMHOC PACIIOJIOXKCHUEC NBYX IUIOCKOCTEH B MNpoCTpaHCTBE , CCJIKM U3BCCTHO, YTO 3TH
IIJIOCKOCTH 3aJaHbl CUCTCEMaMU ypaBHeHHﬁI u

22. CocTaBuUTh MAPAMETPUUYECKUE YPABHEHUS TUIIEPIIOCKOCTH B MMPOCTPAHCTBE



4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

3auer

Onenka

Kommnerenmu

Heckpuntops! (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JTOCTHKCHHUSI pE3yJIbTaTa)

«3a4TCHO»
(50 - 100 6anoB)

I1K-6

Vmeer IMPUMCHATE IPHUEMBI aJITOPUTMHU3AIUN TTIPHU MAaTEMATHYCCKOM
MOACITUPOBAHNHN HMHKCHCPHBIX U HAYYHBIX 3a1a4

OIIK-1

Vmeer IIPOBOJAUTH CaMOCTOSATEIBHBINA aHAIN3 MMPUKIAJHBIX aACIICKTOB
B ITIOCTaAaHOBKAaX MareMaTH4YC€CKUX 3aaa4

MoxxeT TOpOBOAUTH CaMOCTOSITENIBHBIA — aHAJIU3
aCIIEKTOB B ITIOCTAHOBKAaX MaTeMaTUYeCKUX 3ajad.

IMPUKIAJHBIX

«HE 3a4TCHO»
(0 - 49 GannoB)

I1K-6

He ymeer mnpuMmeHsAT,  MHpHEMbl  aNrOPUTMHU3ALUU  TPHU
MaTeMaTU4YE€CKOM MOJAEIUPOBAHUYU MH)KEHEPHBIX U HAyYHBIX 3a]1a4

OIIK-1

He ymeer npoBOIuTh CaMOCTOATENbHBIM aHAIN3 MPUKIAJTHBIX
ACTEKTOB B TOCTAHOBKaX MaTeMAaTUUYECKUX 3a/1a4

He wmoxer IMPOBOJUTH CaMOCTOSATECIBHBIA aHaIN3 IMPUKIAAHBIX
ACIICKTOB B IIOCTAHOBKAaX MaTcMaTHYCCKHUX 3aJ1a4.

DK3aMeH

Orenka

Komrmerennn

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH
TOCTYKCHHSI pe3YJIbTaTa)

COTITHYHOY
(85 - 100 6ammoB)

[K-6

OTM4HO yMeeT MPUMEHATh MPUEMBI AITOPUTMM3ALUN  [IPU
MaTeMaTU4eCKOM MOJEIMPOBAHUY MHKCHEPHBIX U HAYyYHBIX 3a1a4

OIIK-1

Ot1an4aHO YMCCT MPOBOAUTH CaMOCTOSATEIIHLHLIN aHAIN3 MMPUKJIAIHBIX
ACIICKTOB B IIOCTAHOBKAX MaTCMaTHUYCCKHUX 3a1a4

Ot1an4aHO YMCCT MPOBOAUTH CaMOCTOSATEIIHLHLIN aHAIN3 MMPUKJIAIHBIX
ACIICKTOB B IIOCTAHOBKAX MaTCMaTUYCCKHUX 3a1a4

«XOPOIIIO
(70 - 84 6amnoB)

[K-6

Xopomo yMeeT NpPUMEHATb [PUEMbl AITOPUTMU3ALUU  IIpU
MaTeMaTU4e€CKOM MOJEIMPOBAHUY MHKCHEPHBIX U HAYYHBIX 3a1a4

OIIK-1

XOopoIIo yMEeT MPOBOAUTh CaMOCTOSTEIbHBIA aHAIN3 MPUKIIATHBIX
aCIIEKTOB B IIOCTAHOBKAaX MareMaTUYECKUX 3a/1a4

XOopoIIo yMEeT MPOBOAUTh CaMOCTOSATEIbHBIA aHAIN3 MPUKIIATHBIX
aCIIEKTOB B IIOCTAHOBKAaX MareMaTUYECKUX 3a/1a4

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

[K-6

YI[OBHCTBOPI/ITGJIBHO YMCECT NPUMCHATH MPUCMbI AJITOpUTMU3ALIUN
npu MarcMaTH4YCCKOM MOICIUPOBAHUMU HHKCHCPHBIX U HAYYHBIX
3aga4

OIIK-1

VYIOBIIETBOPUTENBHO YMEET MPOBOAUTH CAMOCTOSITETILHBIA aHalln3
MPUKIIAIHBIX aCMEKTOB B MOCTAHOBKAaX MareMaTHUECKUX 3a]1au

VYIOBIIETBOPUTENBHO YMEET MPOBOAUTH CAMOCTOSITETILHBIA aHaln3
MPUKIIAIHBIX aCMEKTOB B MOCTAHOBKAaX MareMaTHUECKUX 3a]1au

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)

I1K-6

He ymeer mnpuMmeHsAT,  MHpHEMbl  aNrOPUTMHU3ALUU  TIPHU
MaTeMaTU4E€CKOM MOJAETUPOBAHUU MH)KEHEPHBIX U HAyYHBIX 3314

OIIK-1

He ymeer npoBOIuTh CaMOCTOATENbHBIM aHAIU3 MPUKIAJTHBIX
ACTEeKTOB B TIOCTAHOBKaX MaTeMAaTUUYECKUX 3a/1a4

He ymeer npoBOIuTh CaMOCTOATENbHBIM aHAIU3 MPUKIAJTHBIX
ACTEeKTOB B TIOCTAHOBKaX MaTeMAaTUYECKUX 3a/1a4

5. MeTonnueckue ykazaHusi AJisi 00y4al0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIUN CaAMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:




[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:
- IPaBUIILHOCTH OTBETA IO COACPKAHUIO;
- IOJTHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOJIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHala;
- PallMOHATILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPAaKTHUYECKOro 3aHATUsA. [Ipy BBICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAuMo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;
- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.
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6.4 VlHpie MCTOYHUKU:

1. Kypnan «Ycnexu MAaTeMaTH4eCKUX HayK» -

http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus
2. Obuepoccuiickuii MaremMaTuaeckuii mopran - http://www.MathNet.Ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

Jlis  mpoBeneHUs 3aHATHA TO JUCIHUIUIMHE HEOOXOIUMO CIIEAYIoIee MaTepualbHO-TEXHUIECKOe
obecriedyeHne: y4yeOHbIE ayqUTOPHM JJis TMPOBEICHUS 3aHITHIA JIGKIIMOHHOTO M CEMHUHApPCKOTO THIIA,
IPYNIOBBIX W WHIWBHUIYaJIbHBIX KOHCYJIBTALUW, TEKYHIEr0 KOHTPOJII M TMPOMEXYTOUYHOM arrecTaiuw,
MTOMETIEHUS JITISl CAMOCTOSITENIEHOW PabOTHI.

Y4eOHbIe ayTUTOPUH U MIOMEIIEHUS JJIsi CAMOCTOSTENIbHON paOOThl YKOMIUIEKTOBAHBI CIICITUATA3HPOBAHHON
MeOeIbI0 U TEXHUYECKUMHU CPEJICTBAMU OOYUCHHSI, CITYXKAIIUMHU IS IPEACTABICHUS Y4eOHO! HHpOopMaIiu
OO0JIBIIION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.
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o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).
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