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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-8 CmocobeH OCyIIeCTBIATh MEAarorHYecKyl0 NeATebHOCTh Ha OCHOBE CICIHATBHBIX HAyYHBIX

3HaHUHI

ITK-1 CriocobeH mpoeKTHpoBaTh MPEAMETHYIO Cpeay OOpa30BaTeNIbHBIX MPOTpaMM M UX DJIEMEHTOB M Ha
OCHOBE 3TOT0 OCYIIECTBIIATH MEJArOTUYECKYIO MOAIEPKKY U CONMPOBOXKIEHHE OOy4aroIIuXcsl B Mpolecce
JOCTHKEHHS] METAIIPEIMETHBIX, PEAMETHBIX U JINYHOCTHBIX PE3Yy/IbTAaTOB

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOEHHS TUCIUIUINHBI:
- IeJaroru4ecKui
- MPOEKTHBIN

1.3 JlucuuiuinHa OpUEHTUPOBAaHA Ha TOATOTOBKY OOyYaroIIUXcs K MPO(EeCCHOHAIBLHOW IESTEIbHOCTH B
cdepe: 01 ObpazoBanue u Hayka (B cepe HauaabHOTO, OOINEro, OCHOBHOTO OOIIETo, CPEAHETO OOIIEeTOo
o0pa3oBaHus, MPO(EeCcCHOHATBHOTO0 00yueHHs, NpodeccHoHaIbHOrO 00pa3oBaHMA, B cdepe HayuHBIX

HCCIIEI0BAHMI )

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(POPMUPOBAHBIL:

O06001TICHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM TS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccnoHaTbHbIC (hopMHpOBaHUS TPYOBOTO
nercTBus (IPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
OIIK-8 Cnocoben Pemaer 3amaun mo reoMeTpuu, 3Ha€T OCHOBHBIC METOJIbI
OCYILIECTBIIST pelieHus THIOBBIX 3a7a4 M yMEeT WX MPUMEHITH Ha
MEeIaroTUIeCcKyro MpPaKTUKe; apryMEHTHPYeT BBHIOOp MeTona pELICHUs
NesITeNbHOCTD Ha OCHOBE 3aJa4M; COCTABISET IUIaH PEeIICHUs 3a7aud; rpaduuecKu
CTHELHUAIBHBIX HAYYHBIX WIIIOCTPUPYET  3aJady; OLEHHMBACT JOCTOBEPHOCTH
3HAHUH MOJTYYEHHOTO peleHHs 3aJa4H, aHaJM3UpyeT
o0Opa3zoBaTeNbHBIA  Mpolecc, CBOEH M UyKOH
MEeIarorHueckor AesATeNbHOCTH (B MPEAMETHOH 00JacTu
1o MpOQUII0 MOATOTOBKK) C TOYKH 3PEHUSI COOTBETCTBUS
TpeOOBaHUSM O00pa30BaTENbHBIX CTAHAAPTOB OOIIETO
00pa3oBaHUs M OCHOBHBIM METOJMUYECKUM IPHUHIHUIIAM
00y4eHUs] MaTeMaTHuKe
-A/01.6 [IK-1 Cnocoben Hcnonb3yeT 0CHOBBI TEOPETUUECKUX CBEACHHUN B 00IaCTH
O6bmenexarornueckas MPOEKTHPOBAThH T€OMETPHHU, OCHOBBI JIOTHKH, OCHOBHBIE MaTeMaTH4eCKHe
¢ynkuusa. Obyuenue MPEAMETHYIO Cpeay MOHATUSL B CBOEH MNpPOQECCHOHATILHON AeATeNbHOCTH,
00pazoBaTeNbHBIX anmnapaT BEKTOPHOH anreOpsl Aj1sl peleHns 3a1a4, peliaeT

MPOrpaMM U BX 3JIEMCHTOB
1 Ha OCHOBE 3TOTO
OCYILIECTBIISTH
MeIaroruuecKyro
MOJIICPKKY U
COIIPOBOXKIICHHE
o0ydaronmxcs B mporecce
JOCTHKEHHS
METaNnpeMETHBIX,
MPEIMETHBIX U JIMYHOCTHBIX
pe3yJIbTaToB

3aJa4u BCKTOPHBIM
MATEMaTUYCCKUM S3bIKOM

METOJOM, paccyxaaer

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:




OIIK-8 CrnocobeH OCYymIEeCTBIATh TMEJarorMUeCKyr0 JIeATebHOCTh Ha OCHOBE
CHeIMaIbHBIX HAYYHBIX 3HAHUI

Ne HaumenoBanue ®dopma 0OyueHus
/o JHCIUATLINH,
OTIpENETIAIONINX 3aounas
(cemectp)
MEXIUCIUIUIMHAPHBIE
CBA3M 11234567189
1 [Anrebpa u Teopus + |+ |+ [+
yHuceln
2 |Bo3pacTtHas +
IICUXOJIOTUSI
3 |Maremarnueckuii 1 + |+ [+ |+ |+ |+ |+ ]+]|+
(YHKIMOHANBHBIN
aHanm3

ITIK-1 CniocoGeH mpoeKTHpOBaTh MPEAMETHYIO Cpey 00pa3oBaTelbHBIX MPOTPaMM M UX
SIIEMEHTOB M HA OCHOBE JTOr0 OCYIIECTBIATh IEJAarorMyeckyio MOJACPKKY U
COMPOBOXKJEHUE  OOydYaromMxcsi B  Mpolecce JOCTHKEHHS  METalpeIMETHBIX,
MIPEIMETHBIX U TUYHOCTHBIX PE3yJIbTaToB

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIpENETAIONINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

3aouyHas
(cemectp)

3141516789 (10

1 [AmanTanmonHas +
JHCIUTLINHA JIJIs
WHBAJIMIOB U JIUII C
OB3 "OcHOBEI
MHUKPO3JIEKTPOHHUKH"

2|Anrebpa 1 TeopHs + |+ |+ |+
yrcen

3 | Auddepenimanbrbie +
ypaBHEHHS

4Metonuka + |+ |+ |+ |+ ]+
NpenoaaBaHus
npOoUIBHBIX
JUCLUTUINH

5 [MeTonsl +
MaTeMaTH4YeCKOMH
¢buznkn

6 |(O6wmas u S I S S B S
9KCHEPUMEHTAIbHAs
¢uznka

7{OcHOBEI +
MUKPO3ICKTPOHUKHU

8|OcHOBEI +
HAHODJICKTPOHHUKH

9 (Ilenarorunyeckas + 1+ 1+ |+
IPAaKTHKA

10 | TenzopHbIit ananmm3 +

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

HucrunmmHa «l'eomMeTpus» OTHOCUTCA K oOs3arenbHON dacTu ydeOHoro muiana OIl mo HampaBieHHIo
nonrotoBku 44.03.05 - Ilenarorudyeckoe oOpa3zoBanue (C AByMs IPOQPUISIMU TTOJATOTOBKH).



Hucuunnuna «l'eometpusi» usyuaercsa B 1, 2, 3,4, 5, 6, 7, 8 cemecTpax.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM qucumIutiHEL: 19 3.€.
3aounas: 19 3.e.

Bun yueOHOM paboTh (Bciigqf;:%)

OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 684
KonTaktHas pabora 66
Jlexuu (Jlekrun) 32
[Tpaktuueckue (IIpaxr. pab.) 34
CamocrosrenbHas padota (CP) 566
DK3aMeH 36
3auer 16

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
313 1|3
1 cemectp
1 JInneinbie Brimonnenue
IIPOCTPAHCTBA. 2 |12 |41 IIPaKTUYECKUX
3ajaHUN
2 bazuc n BelnonnHeHne
pa3MepHOCTh MPAKTHYECKUX
JIMHEWHOTO 2 2 |50 3aJaHMIL;
MPOCTPAHCTBA KonTtponbHas
pabora
2 ceMecTp
3 [TognpocTpancTBa Brimonnenue
JIMHEUHBIX 212 |60 IIPaKTUYECKUX
MPOCTPAHCTB. 3ajaHUN
4 ConpspxkeHHOE Brinonnenue
MIPOCTPAHCTBO. MPAKTHYECKUX
2 2 | 67 3aJIaHHI;
KonTtponbHas
pabora; 3ader
3 cemecTp
5 JInneinbie Brimosnnenue
OTOOpaXKeHUs 4 14 |60 IPAKTHYECKUX
3aganuii; Onpoc
4 cemecTp
6 JInneinbie Brimonnenue
onepaTopbl 4 | 4 |60 MPAKTUYECKUX
3aganuii; Onpoc

5 cemecTtp




ITonsTre nuHENHHOrO npocTpancTsa. IIpumepst. IIpocTeiime cBoKWCTBAa IMHEHHOTO IPOCTPAHCTBA.
[ToHsiTHE TMHEHHOW 3aBUCUMOCTH BEKTOPOB JIMHEMHOTO MPOCTPAHCTBA.

1.

7 WUnemMnoreuTHbIE Ormpoc;
OIIEpPaTOPHI. Brimonnenue
NERE [PAKTHYECKUX
3a/laHui;
KontponbpHas
pabora
8 CobcTBeHHbIE BelnonnHeHne
BEKTOPHI U MPAKTHYECKUX
WHBapHUaHTHBIE 2 | 3 |20 | 3amanuii; Onpoc
MOJIPOCTPAHCTBA.
6 cemecTp
9 ’Kopnanosa Brimonnenue
HOpMasbHas popma MPAKTHYECKUX
MaTpHIIbI 3 3 140 3aJaHuM;
JIMHEHHOTO KontponbpHas
oreparopa pabora
10 Kommuiekcudukanms Bnytpennue
JINHEWHOTO 3 3 |47 TECTUPOBAHUE
oreparopa.
7 cemecTp
11 bununeiinsie u Ormpoc;
KBaJIpaTUYHbIC Brimonnenue
(hOpMBI. 1 1|13 MPaKTUYECKUX
3a/laHul;
KontponbpHas
pabora
12 EBxnnaoBeI 1 Brimonuenue
YHUTapHbIE MPAKTHYECKUX
BEKTOPHBIC 1 1 15 3aJaHui
MIPOCTPAHCTBA.
8 cemectp
13 MHoromepHsie Brimonnenue
appuHHbIC 212 (30 IPAKTHYECKUX
MPOCTPAHCTBA 3aJjaHUN
14 MHoromepHsbie Brinonnenne
€BKJIUOBbI MPAKTHYECKUX
MPOCTPAHCTRBA. 2 |12 25 3aJIaHH;
KonTtponbHas
pabora
Tema 1. JIuneiinbie npocrpancTsa. (OIIK-8)
Jlexknus.

IIpakTH4eckoe 3aHATHE.

Pemenne 3amau no teme «llonsitue nuueitHoro mpoctpancTBay u3 3aaadnuka O.I1. bensesoi, E.A.
[Tanacenko, FO.I. ®omuueBoit «Bompocsl u 3amaun mo auHEHOM anredbpe u reomerpun» Ne Nel-13.




2. Pemenue 3amau no teme «IIpocrelinme cBoiCTBa JIMHEHHOTO TpOCcTpaHCTBa» U3 3a1aunuka O.11.
bensesoit, E.A. [1anacenko, FO.I. ®omuueBoii «Bompocsl # 3a1auu 1o TUHEHHOM anredpe 1 reoMeTpun
Ne Ne14-17.

3.  Pemenue 3agau no teme «IloHsTHE TMHENHON 3aBUCUMOCTH BEKTOPOB JIMHEHHOIO IPOCTPAHCTBA» U3
3anaunuka O.I1. benseBoit, E.A. Tlanacenxo, FO.I. ®omuueBoit «Bompockl u 3aa4yu 1Mo JIMHEHHOH anredpe
u reometpun» Ne Nel8-36.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. Mokazarp, uto R3 . ¢ onepanusmu + u™* sBisercs TMHEHHBIM MPOCTPAHCTBOM.
2. PemuTe BEKTOpHOE YpaBHEHHUE, YIOBIETBOPSAIONIEE JOTIOJHUTEIBHBIM YCIOBHUSIM.

b
3. BBISICHUTB SIBJII€TCS JIM JTUHEUHBIM MPOCTPAHCTBOM KOHKPETHOE MHOKECTBO YHCEII C OMPEACICHHON Ha
HEM oriepaleil yMHOXKEeHHUS YHCell.

4. BBIACHUTD, SBJISIETCA JIM MHOXKECTBO PAIIMOHATBHBIX yncen QQ, C ONpeleIeHHOM Ha HEM OoNlepanuei
YMHOKEHHUS YUCE, IMHCHHBIM MTPOCTPAHCTBOM.

5. BBISICHUTB JIMHEHHYIO 3aBUCUMOCTh CHUCTEMBI BEKTOPOB.

6. JIuHelHO He3aBUCUMYIO CHCTEMY BEKTOPOB JOIMOIHUTE 10 0a3rca COOTBETCTBYIOMIETO IMHEHHOTO
MPOCTPAHCTBA.

Tema 2. ba3uc u pa3mepHocTh JuHeliHOro npocrpancrsa (OIIK-8)
Jlekumus.

basuc m xoopmunatel BekTopa. Ilepexom ot omHoro Oasuca kK npyroMmy. PasMepHOCTh JNHHEHHOTO
MIPOCTPAHCTBA.

[TonsTre n3oMopdu3Ma TUHEHHBIX TPOCTPAHCTB.
IIpakTH4Yeckoe 3aHATHE.

1.  Pemenwue 3amau mo teMe «ba3uc u koopauHaThel BeKTopa. [lepexon ot omHoTo 6a3uca K Ipyromy.
PasmepHocTh TuHENHOTO pocTpancTBa» U3 3agaunuka O.11. bensesoit, E.A. [Tanacenko, FO.T.
domuueBori «Bompockl U 3a7auu 1o JIMHEWHOU anreope u reomeTpurm» Ne No 37-63.

2. Pemenwme 3amau mo teme «ba3uc u koopauHatel BekTopa. [lepexon ot omHoro 6a3uca K Ipyromy.
PasmepHocTh TuHENHOTO MpocTpancTBa» U3 3agaunuka O.11. bensesoit, E.A. [Tanacenko, FO.T.
domuueBori «Bompockl U 3a1auu 1o JIMHEHHOU anreope u reomeTpurm» Ne No 64-80.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. Jlokasarb, 94TO Ka)KJasi U3 JIByX 3aJJaHHBIX CHCTEM BEKTOPOB siBisieTcs 0asucom B R3. Haiitu marpuiry
repexojia OT MepBoro 6asuca ko BrTopoMy. HailTi KoopiuHATEI BEKTOpa B MIEPBOM 0a3uce, €CIM U3BECTHBI
€ro KOOPJIMHATBI BO BTOPOM Oasuce.

2. BBISICHUTD JINHEHHYIO 3aBUCUMOCTbD 33JaHHON CUCTEMbI BEKTOPOB . JINHEHHO HE3aBUCUMYIO CUCTEMY
JOTIOJTHUTE /10 0a3uca COOTBETCTBYIOIIETO JTMHEHHOTO POCTPAHCTBA.

3. Ilpu KakuX 3HAYEHHUAX MapaMeTpa U3 JIMHEWHON HE3aBUCUMOCTH 3a/laHHOM CHCTEMBI BEKTOPOB
BBITEKACT JIMHEHHAs HE3aBUCUMOCTb IPYIOM 3aJaHHOM CHUCTEMBI BEKTOPOB.

4. HaiinuTe KOOpJMHATHI 33JaHHOTO BeKTOpa mpocTpaHcTa C Hax noneM R B 3aganHoM 6aswuce .
5. BeisicauTh n30MOp(dHBI JK TWHEWHBIE 3a]JaHHbIC JIMHCWHBIC TPOCTPAHCTBA Ha moyieM R.
6. J11s1 mpocTpaHCTBa pEeIICHUH CIeIYIONMEeH CUCTEMbI YpaBHEHHH YKaKUTE KaKHe-I100 Oa3HChI.

7. Halingute koOpAuHATBl KOHKPETHOTO BEKTOpa M3 BEIIECTBEHHOT'O MPOCTPAHCTBA MHOTOUJICHOB CTEIIEHU
CTETEeHU He BhIIIE 3 B 3aJaHHOM 0a3uce 3TOro MpOCTPaHCTBA.

Tema 3. IlonnpocTpancTBa JTuHeHHBIX npocTpaHcTB. (OIIK-8)
Jlexknus.



[TonaTHe moAmpoCTpaHCTBAa JTUHEWHOro mMpocTpaHcTBa. JIMHeHHass 000J0YKa CHCTEMBI BEKTODPOB.
PasmepHocTh snmHelHON o06omoukn.CymMma W MepecedeHHe MOANPOCTPAaHCTB. Teopema o cymme
Pa3MEpHOCTEH IEepeceYeHuss U CyMMBI IOAIPOCTPAHCTB. Pa3iiokeHHe JIMHEWHOrO NMPOCTPAHCTBA B
IIPSIMYIO CyMMY IIPOCTPAHCTB.

IIpakTH4Yeckoe 3aHATHE.

1.  Pemenue 3amay no teme «lloHsiTHE MOAIPOCTpaHCTBA JIMHEHHOTO NMTPOCTpaHcTBa. JInHelHas
000J104Ka CUCTEMBI BEKTOPOB. PasmepHoCTh nmuHeliHO# o0onoukn» u3 3amadnnka O.11. bensesoit, E.A.
[Tanacenko, FO.I. ®omuveBoit «Bompockl 1 3amaun 1o auHEHOM anredpe u reometpun» Ne Ne 81-86; 94.

2. Pemenwue 3amay no teme «CymMMa U TnepecedeHue MoAnpoCTpaHCTB. Teopema 0 cyMMe pa3MepHOCTE
nepecedyeHus: U cymmbl» u3 3agadnuka O.I1. bensgesoii, E.A. [1anacenko, FO.I'. ®omuueBoit «Bomnpocsl u
3a/1a4M 1Mo JUHEHHOM anredpe u reomerpun» Ne Ne 86-92; 95-99.

3.  Pemenue 3a1a4 1o teme «PaziiokeHne JUHEMHOro NpOCTPaHCTBA B IPSAMYIO CYMMY MPOCTPAHCTBY U3
3agaunuka O.I1. benseoit, E.A. [Tanacenxo, FO.I. ®omuueBoii «Bompocsl W 3aauu 1o TMHEUHOU
anreope u reometpum» Ne Ne 100-105.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 Moxert 1 06pa3om (MpooOpa3oM) HyJIEBOTO AJIEMEHTa ObITh HEHYJIEBOM 3JIEMEHT?

2 SIBnsercs 1M MHOXKECTBO PAllMOHAJIBHBIX YHUCET MOANPOCTPAHCTBOM JMHEMHOIO MPOCTPAHCTBA
BELIIECTBEHHBIX YMBEJ HAJl II0JIEM BEILIECTBEHHBIX YHCEN?

3 SIBnsieTcs 1M MHOYKECTBO PALlMOHAJIBHBIX YUCEI MOANPOCTPAHCTBOM JUHENHOIO IIPOCTPAHCTBA
BELIECTBEHHBIX YMBEJ HAJl TI0JIEM PAllMOHAJIbHBIX YHUCEN?

4 I[OKa)KI/ITG, YTO MHOXKXCCTBO, COACPIKAIICC TOJILKO HyJIeBOfI DJICMCHT, ABJIACTCA HAUMCHBIINM
MOJMPOCTPAHCTBOM CPEAH BCEX MOANPOCTPAHCTB BEIIECTBEHHOTO JIMHEWHOTO MTPOCTPAHCTBA (T.€.
MOJIIIPOCTPAHCTBOM, COIEPIKAIUMCS B JIFOOOM JIPYTOM IOANIPOCTPAHCTBE 3TOTO MPOCTPAHCTBA).

5 MoryT i1 ObITh H30MOP(GHBIMHU JTUHEHHOE MPOCTPAHCTBO U €T0 MOAPOCTPAHCTBO, HE
COBIA/IAIOIIEE CO BCEM MIPOCTPAHCTBOM?

6 JloxaxxuTe, 4TO JIMHEHWHAss 000JI0YKa HE U3MEHHUTCS, €CIIM B TIOPOXKIAIOIICH CUCTEME IIOMEHSTh
MECTaMU KakHhe-Iu00 ee DJIEMEHTEI.

Tema 4. ConpsizkeHHoe npoctpancTso. (OIIK-8)

Jlexknus.
Jluneiinsie pyHKumoHabl. CONpsKeHHOE MPOCTpaHcTBO. JyanbHbli 6a3uc.

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. ®omuueBoit «Bompockl U 3a1auu 1o JuHeHo anredbpe u reomerpun» Ne Ne 106-112.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

Jlokakute, YTO MPOCTPAHCTBO MHOTOWJICHOB HaJl TIOJIEM PALlMOHAIBHBIX YHCET HE H30MOP(HHO CBOEMY
COIPSKEHHOMY ITOAIPOCTPAHCTBY.

Tema 5. JIuneitnbie oTroopa:kenus (OIIK-8)

Jlekumus.
JIunelinpie oTOOpaXeHUST BEKTOPHBIX MPOCTPAHCTB M WX CBoMcTBA. OOpaTuMble JTHHEHHBIE OTOOPAKECHUS.
N3omopduszm.Marpuria mruHEiHOTO 0TOOpaXkeHHs. MaTprudHas 3aluch JHHEHHOTO OTOOpaKEHUSI.
Anpo m o00pa3 nuHelHOro oToOpaxkeHus. Mouomopdusm. [IpuzHak mMoHOMOpdHU3MA. DnUMOpPHU3M.
[Tpusnak snumopduzma. Mzomopduszm. [Tpuznak nzomopdusma.

IIpakTnyeckoe 3ansATHE.
1.  Pemenue 3a1au 1o Teme «JIMHeHHbIE 0TOOpaKEHUSI BEKTOPHBIX MPOCTPAHCTB M UX CBOMCTBA.
Oo6parumble uHeHbIe oToOpakenus. M3omopduszm» uz 3agaunuka O.I1. bensieoii, E.A. Ilanacenko, FO.I.
domnueBoil «Bompocsl u 3amaun mo auHeRHON anredpe u reomerpun» Ne Ne 113-116; 124, 125.
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2.  Pemenue 3aga4 1o Teme «MaTpuna TMHEHHOTO 0TOOpaXeHusl. MaTpu4Has 3a1iCh JMHEHHOTO
orobOpakenus» u3 3apadnnka O.I1. benseroii, E.A. [1anacenko, FO.I. ®omuueBoii «Bompockl u 3amauu 1o
nuHelHo anreOpe u reometpun» Ne Ne 117-123.

3. Pemenue 3a1au mo Teme «Snpo u 06pa3 nuHeHoro orodpaxenus. Monomopdusm. [Ipuznak
MoHoMopduzma. dnumopdusm. [Ipuznak snumopdusma. Mzomopdusm. Ipuznak uzomophuzmay u3
3anaunuka O.I1. bensesoi, E.A. Ilanacenko, 10.I. ®omuueBoit «Bonpocsl u 3a7a4u 10 JIMHEHHOU
anreOpe u reometpun» Ne Ne 126-140.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

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

MarpuLa
a) HyJIb-OIIepaTropa;
0) TOXXJECTBEHHOTO OIIEPaTOpa;
B) omieparopa momoous?
2. I[lpuBenure npuMep JIMHENHHBIX oniepatopoB A u B, 11 koTopbix nMeeT MecTto paBeHcTBO AB =BA.
3. SIBngeTcs 1M KOMMYTaTOp JIBYX JIMHEHHBIX OMEPATOPOB JIMHEHHBIM OIlepaTopomM?
4. Kak BbIpa)kaeTcs MaTpuLia KOMMYTaTopa JIMHEHHBIX oneparopoB A u B uepe3 marpuiisl 3Tux
orneparopoB?
5. Kaxoit oneparop siBisieTcsi 00paTHBIM
a) K oreparopy moaoous;
0) K orepaTopy MOBOPOTA HA 33aJJaHHBIM yroji B IBYMEPHOM BEKTOPHOM IIPOCTPAHCTBE FEOMETPHUUECKUX
BEKTOPOB?

Tema 6. JIuneitnbie oneparopsl (OIIK-8)

Jlekumus.
Jlunelinpie onepatopbl. Marpuiia TUHEHHOTO orepaTopa B pa3audHbIX O0a3ucax. JIeHCTBUS Hall TMHEHHBIMHU
omneparopaMHu. Marpuna CyMMBbl OINEpaTOpOB, MaTpHlla MPOU3BEICHHUs OIlEepaTropa Ha YHUCIO, MaTpula
KOMITO3UIMK omnepaTopoB. CBONCTBA JIMHEHMHBIX Olepanuii Haj omneparopaMu. Kommosuius onepaTtopos.
CBoiicTBa KOMIO3UIIMK ONEpaTopoB. TOXIACCTBEHHBIH W HyJIeBOW omeparopbl. OOpaTHUMBIA omeparop.
YcnoBrue 00paTuMOCTH TUHEHHOTO orepaTtopa. JledekT u panr JTuHEHHOTO orepaTopa.

IIpakTnyeckoe 3aHsATHE.
1. Pemenue 3amau no teme «JleiicTBUs HaJ JIMHEHHBIMU oliepaTopamMu. MaTpuiia CyMMBbI OIIEPAaTOPOB,
MaTpuLa IPOU3BEAEHHS OIIEpATOpa Ha YUCIIO, MAaTPHIIA KOMIIO3ULIUHU oneparopoB. CBONCTBA TMHENHBIX
ornepanuii Haj oneparopamm» u3 3aaaunuka O.I1. bensesoii, E.A. ITanacenko, }0.I. ®omuueBoit
«Bompocs! u 3amaun o TuHEWHOM anredpe u reomerpun» Ne Ne 141-147.

2. Pemenwue 3amay no teme «Komno3zuius oneparopoB. CBONCTBA KOMIIO3UIIUH ONEPATOPOB.
ToxxnecTBeHHBIN U HYJAEBOU ornepaTopsl » u3 3agadnuka O.I1. bensesoii, E.A. [Tanacenko, FO.I.
domuueBori «Bompockl U 3a7auu 1o JIMHEWHOU anreope u reomeTpurm» Ne No 148-153.

3.  Pemenue 3amau mo teme «OOpaTuMebIil orepaTop. YciaoBue 0OpaTUMOCTH JIMTHEHHOTO OTIepaTopa.
JNledexT u panr muHEHOTO oneparopa» u3 3agaunuka O.I1. bensesoii, E.A. Ilanacenko, 10.I. ®omuueBoit
«Bomnpockl ¥ 3a1auun 1o IMHEWHOU anreope u reometpum» Ne No 154,158, 160, 165.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 Jloxasarb, 4TO JHO00M JTMHEHHBIN OMepaTop MEPEBOIUT JTFOOYIO TUHEHHO 3aBUCUMYIO CUCTEMY
BEKTOPOB B JINHEHHO 3aBUCUMYIO CUCTEMY BEKTOPOB.

2 Haiinure Bce MaTpuIibl, Kaxaas U3 KOTOPBIX MOJ00HA TOJIBKO caMoil cede.

3 JlokaxuTe, YTO KOMMYTATOpP ABYX JTMHEHHBIX ONEPATOPOB HE MOXKET ObITh TOXKIECTBEHHBIM
npeoOpa3oBaHUEM.

Tema 7. UnemnorenTHbIe oneparopsbl. (OITK-8)



Jlekumus.
NnemnorenTHeie oneparopsl. OnpeneneHue, cIeACTBUA U3 onpeneneHus. [Ipumepsl naeMIoTeHToB.
Teopema 0 3agaHUK UAEMITIOTEHTA IPU MTOMOIIU NPAMOUN cCyMMBbI ntoanpocTpaHcTB. [Ipoekrop.Cymma
naeMioreHToB. [Ipu3Hak, korna cymma MAEMIOTEHTOB SIBISETCS UIEMIIOTEHTOM. [ eoMeTpruyecKuil CMBICI
CyMMBbI HAEMIOTEHTOB.PasHOCTP maemnoreHToB. lIpu3Hak, Korga pa3HOCTh MJEMIIOTEHTOB SIBISIETCS
UJEMIIOTEHTOM. [eoMeTpuuecKnii CMBICI Ppa3sHOCTH HIAEeMIIOTEHTOB.IIpon3BeneHre MIAEMIIOTEHTOB.
VYcnosue, npu KOTOPOM MPOU3BEIECHUE HJIEMIIOTEHTOB SIBJIAETCS MAEMIIOTEHTOM. [eoMeTpHYecKuil CMBICT
MIPOU3BEICHUS UAEMIOTEHTOB. MHBOMOTHBHBIN oneparop. CBs3b HMHBOJIIOTUBHOIO OIlepaTopa C
HUJEMITIOTEHTOM.

IIpakTnyeckoe 3aHsATHE.
1. Pemenue 3amau no teme «MaemnoreHTHbIE onieparopsl. OnpeneneHue, CIeICTBUS U3 ONPENETICHMSL.
[Ipumepst unemnoreHToB. Teopema 0 3aJaHUK UAEMIIOTEHTA MPU TOMOILU MPSIMON CyMMBbI
noarnpoctpaHcTB. [Ipoextop» u3 3agaunuka O.I1. bensesoii, E.A. [1anacenxo, FO.I'. ®omuueBoii
«Bompocs! u 3amaun no nuHeHOM anredpe u reomerpun» Ne Ne 174-180.

2. Pemenwne 3amay no teme «CymMma ueMnotreHToB. [Ipu3Hak, korga cymma UIeMIOTEHTOB SIBIISETCS
UIEeMIOTeHTOM. ['eomMeTpruyuecKuii CMBICT CyMMbI HieMnoTeHToBY 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 «Pa3zHOCTh naemMnoreHToB. [Ipu3Hak, korjga pa3HOCTh UAEMIIOTEHTOB
SIBJISIETCSI MAEMITIOTEHTOM. [ eoMeTpudeckuii cMbIca pa3HocTh» u3 3agadnuka O.I1. benseoii, E.A.
[Tanacenko, FO.I'. ®omuueBoit «Bompocsl u 3amaun 1o nuHEHHOM anredpe u reometpun» Ne Ne 186 (1-4).

Pemenue 3amau mo teme «Pa3HocTh naemnoreHToB. [Ipr3Hak, Korna pa3HOCTh HIEMIIOTEHTOB SIBIISIETCS
unemnoreHToM. ['eomerpruueckuii cmbica pasHoctu» u3 3anadnuka O.11. bensesoit, E.A. I1anacenko, FO.T.
domuueBori «Bompockl u 3aauu 1o JIMHEHHOU anreope u reomeTpurm» Ne Ne 181, 182, 187, 188

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1.ChopmynupoBaTh | JI0Ka3aTh TEOPEMY, BEIPAKAIOIIYIO T€OMETPHUCCKUN CMBICII CYMMBI JIByX
HJIEMIIOTEHTOB.
2. ChopmynupoBaTh | JI0Ka3aTh TEOPEMY, BEIPAKAIOIIYIO T€OMETPHUECKUN CMBICI PA3HOCTH JIBYX
HJIEMIIOTEHTOB.
3. ChopMynmupoBaTh U JOKa3aTh TEOPEMY, BRIPAKAOIIYIO TEOMETPUUECKUIN TIPOU3BEACHUS JIBYX
HJIEMIIOTEHTOB.

4. ChopmynupoBarh M J10Ka3aTh NMPU3HAK WHBOJIIOTUBHOCTHU OIEPaTopa.

Tema 8. CoOcTBeHHbIE BEKTOPbI M HHBAPHMAHTHbBIE MOANPOCTPAHCTBA.

(IIK-1)
Jlekumus.

WNuBapuantueie mnoanpoctpancTBa. [Ipumepsl. CoOCTBEHHBIE BEKTOPbl U COOCTBEHHBIE 3HAYCHMS.
CoOcTBeHHbIE TOAMPOCTPAHCTBA W HX CBSA3b C HMHBAPUAHTHBIMU MOJANPOCTpAaHCTBaMH. JInHeitHas
HE3aBUCUMOCTh COOCTBEHHBIX BEKTOPOB. [Ipu3Hak AMAroHaJIbHOW MaTpPUIbl. XapaKTepUCTUUECKUI
MHOTOWIEH. XapaKTepUCTUUECKOe ypaBHEHHE. XapaKTepUCTUUECKHEe KOPHH U UX CBS3b C COOCTBEHHBIMU
3HAYEHUSIMH JMHEHHOTO omeparopa. KpaTtHocTh coOcTBeHHOro 3HadeHms. CrekTp omeparopa. IIpoctoii
criektp. IIpumep.Anaronanusupyemeie oneparopsl. [IpuMepsl AuaroHaIM3UpyeMbIX onepaTtopoB. Teopema
O CyIIECTBOBAaHMM OJHOMEPHBIX WM JIByMEPHBIX WHBAPUAHTHBIX MOANPOCTPAHCTB OTHOCHUTEIBHO
JIMHEWHOTO OIlepaTopa B BEIIECTBEHHOM JIMHEHHOM MpocTpaHcTBe. OnepaTopsl ¢ MIPOCTBIM CIIEKTPOM.

IIpakTnyeckoe 3ansATHE.



1.  Pemenue 3a1au no Teme «MHBapuaHTHBIE oanpocTpaHcTBa. [Ipumepsl. CoOCTBEHHbBIE BEKTOPHI U
coOctBeHHbIe 3HaYeHHs. COOCTBEHHbIE MOJNPOCTPAHCTBA U UX CBA3b C MHBAPUAHTHBIMU
noAnpocTpaHcTBamu. JInHelHast HE3aBUCUMOCTh COOCTBEHHBIX BEKTOpOB. [Ipu3HaKk quaroHanbHOM
Matpuisy u3 3agaunuka O.I1. bensesoii, E.A. [lanacenko, 10.I. ®omuueBoit «Bompockl u 3aauu no
nuHelHo anreOpe u reometpun» Ne Ne 189-195.

2. Pemenue 3amay no teme «XapaKTepUCTUYECKUNA MHOTOUYJIEH. XapaKTEPUCTUUECKOE YPAaBHEHUE.
XapaKkTepucTUUYECKUE KOPHU U UX CBA3b C COOCTBEHHBIMH 3HAYEHUSMU JIMHEHHOTO onepaTopa. KpartHocTh
cobctBeHHoro 3HaueHus. Criektp omneparopa. [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 «Jluaronanusupyemsele oneparopsl. [IpuMepsl [uaroHaau3nupyemMbIx
oneparopoB. Teopema 0 CylIeCTBOBAHUU OJJHOMEPHBIX WJIM JBYMEPHBIX HHBAPUAHTHBIX MOAIPOCTPAHCTB
OTHOCHUTEJILHO JIMHEHHOTO ONepaTropa B BEIIECTBEHHOM JIMHEMHOM MpocTpaHcTBe. OnepaTopsl C MPOCTHIM
cnexkrpom» u3 3anaunuka O.I1. bensieoit, E.A. [Tanacenko, FO.I. ®omuueBoii «Bompocsl U 3a1auu 1o
nuHeWHoU anreOpe u reometpun» Ne Ne 205- 216.
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
1 Jlokasark, 4TO MepecedeHure AByX HHBAPHAHTHBIX MOJIPOCTPAHCTB JIMHEHHOTO oreparopa sSBIsSeTCs
WHBapUAHTHBIM MOIMPOCTPAHCTBOM.
2 JlokaxxuTe, 4TO JIMHEWHBIN oneparop, ACMUCTBYIONINUNA B IMHEHHOM MPOCTPaHCTBE R pazMepHocTH n, HE
MOYKET UMETh 00Jiee N pa3IuYHbIX COOCTBEHHBIX 3HAYCHUH.
3 Wmeet nu cOOCTBEHHBIE 3HAUYEHUSI U COOCTBEHHBIE BEKTOPHI:
a) HyJIb-OIIeparop;
0) TOKJIECTBEHHBIN OTIEPATOD;
B) oreparop noaoous?
4. Kakue nmoanpocTpaHCTBa SIBJISAIOTCS HHBAPUAHTHBIMU OTHOCHUTEIBHO:
a) HyJIb-OIIEpaTopa;
0) TOXKJIECTBEHHOTO OTIEPaTOpPa;
B) omneparopa noxoous?
5. CripaBesiuBO JIM YTBEPKJIEHUE: TIOANPOCTPAHCTBO, COCTOALIEE U3 OAHOIO HYJIEBOTO JIE€MEHTA, SBISETCS
MHBAapUAHTHBIM OTHOCHUTEIHHO JH000r0 JIMHEHHOTO onepaTopa?
6. Kakoli Bu1 nMeeT MaTpHIla JIMTHEMHOTO OTIEpaTopa, €CIIM NMEPBbIe K 0a3UCHBIX BEKTOPOB SBIISIOTCS €TO
COOCTBEHHBIM MOJANPOCTPAHCTBOM?

Tema 9. ’Kopaanosa HopmaabHas (popMa MaTpuIbl JuHeiiHOro oneparopa (IIK-1)

Jlexknus.
HunbnorenTHble oneparopsl. Teopema 0 COOCTBEHHBIX 3HAUEHHSIX HWIbIOTEHTA. LluKknndyeckuil oneparop.
CBs3p LMKIMYECKUX OIEpPAaTOPOB C HWIBIIOTEHTaMHM. TeopemMa O MpsIMOM CyMME HWHBapHaHTHBIX
MOAIPOCTPAHCTB OTHOCUTENIBHO HWIBIIOTEHTHOIO omneparopa.KopHeBble mnoampocTtpancTsa. CBolicTBa
KOopHEBBIX noanpoctpancTB. KopHeBoe paznoxenue. Ilpumepsl. XKopnanosa kierka. JKopapaHnoBa MaTpuua.
Teopema 0 xopaaHOBOI HOPMAIBLHON (pOpME MaTPHILIBI TUHEHHOTO oneparopa. JKopaaHos 6a3zuc. AIropuTM
HaXOXKJICHHUs KOPAAHOBOW HOPMaJIbHOW (OpPMBI MaTpHIIbl JMHEHHOTO oreparopa M XOpJaHoBa Oasuca.
IIpumepsl.

IIpakTH4eckoe 3aHATHE.
1.  Pemenwue 3agau mo teme «HunbnoreHTHBIE oniepaTopbl. TeopemMa 0 COOCTBEHHBIX 3HAYCHHSIX
HWiIbnoTeHTa. [{uknuueckuit oneparop. CBsA3b NUKIMYECKUX ONEPATOPOB C HUIIbIIOTEHTaMH. TeopeMa o
IIPSIMOM CYMM€ MHBAapHAHTHBIX NOAIPOCTPAHCTB OTHOCUTENBHO HWIBIIOTEHTHOTO OIIEPAaTOpay U3 3ala4HHKa
O.I1. bensesoit, E.A. ITanacenko, 10.I. ®omuueBoit «Bompockl u 3agauu 1o TUHEHHOM anredpe u
reomeTpum» Ne Ne 23(0-237.
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2. Pemenue 3amau no teme «KopHeBble noanpoctpancTBa. CBONWCTBAa KOPHEBBIX
nognpocrpancTB. KopHeBoe pasznoxkenue» uz 3anaunuka O.11. bensesoit, E.A. Ilanacenxo, 10.I.
®omuueBoii «Bomnpocsl u 3amaun mo auHeHOU anreOpe u reometpun» Ne Ne 220-223,217-219.

3.  Pemenue 3amau no teme «Kopnanosa kietka. XKopaanosa marpuna. Teopema o xKOpAaHOBOK
HOpMaJTbHOU (hopMe MATPUIIBI THHEHHOTO orneparopa. JKopaaHoB 6a3uc. ANTOPUTM HAXOKICHUS
KOPJIaHOBOW HOPMATBHOUN (hOPMBI MaTPHUIIBI TUHEHHOTO Oleparopa 1 )KOpJaHOBa 0a3ucay U3 3aJa9YHUKA
O.II. bensesoii, E.A. Ilanacenko, FO.I. ®omuuenoii «Bonpocs!l u 3agaun 1o JUHEWHOM anredpe u
reomeTpun» Ne Ne 224- 229,

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1.  Omneparop, IEWCTBYIONIMI B BEIIECTBEHHOM JIMHEWHOM NMPOCTPAHCTBE, 3a/1aH MaTpuled A B
HEKOTOpPOM 0asmce 3TOTo MpOoCTpaHCTBA. BoIscHUTH: 1) AuaroHanu3upyeM ju 3ToT onepatop? B ciayuae
MOJIOKUTEJILHOTO OTBETa HAWIUTE HOBBII 0a31C U COOTBETCTBYIOLINI BUI MAaTPHULIBI.
2) HaliiuTe KOPHEBOE Pa3NIOKEHUE TMHEHHOTO MPOCTPAHCTBA OTHOCUTENIBHO 3TOTO OMepaTopa.
3) mpuBeAWTE MaTPUILy orepaTopa K KOpPAaHOBOW HOpMaJIbHOM (hopMe, HalIuTe KOPAAaHOB Oa3wucC.

2. Jlokasarpb, 4TO €ClIi JUHEHHBIN orepaTtop A HEBBIPOXKIACHHBIN, TO JII000E MOIMPOCTPAHCTRO,
MHBAapHAHTHOE OTHOCHUTEIHLHO 3TOTO ONeparopa, MHBAPUAHTHO U OTHOCUTENIBHO OIeparopa, 00paTHOro K A.
3. Ilycth A - )kopaaHOBa KJIETKa MOpsAKa 4 ¢ AJIEMEHTOM a Ha IIaBHOW auaroHainu. Haiiaure sxopaaHoBy
HOpMaJIbHYIO (hOpMYy KBajJpaTa 3TOW MaTpPHUIIBL.

4. JIluHeWHbIN onepaTop HA3bIBACTCS MOTYTPOCTHIM, €CJIH IS JIIOOOTO HHBAPHUAHTHOTO TIOITPOCTPAHCTBA
HMMEEeTCsI IOMOJIHUTETFHOE MHBAPHAHTHOE TIOANPOCTPAHCTBO. Jl0Ka3aTh, 4TO JII0O0H JTMHEHHBIN OrepaTrop
MO>KHO €JUHCTBEHHBIM 00pa30oM MPEICTaBUTh B BUAE CYMMBbI [IEPECTaHOBOYHBIX IMOIYIPOCTOTO U
HUJIBIIOTEHTHOT'O OIIEPaToOpPOB.

Tema 10. Komniexkcupukanus JuHeiiHoro oneparopa. (IIK-1)

Jlexknus.
Teopema INamunsrona-Kamu. Kommuiekcudukanms JIMHENHOT O oreparopa.
KommnnekcHo-auaronanusupyemele  oneparopsl. CoOIpspKEHHBIE omlleparopbl. Marpuua CconpsiKEHHOTO
oreparopa B AyaJlbHOM Oa3mce.

IIpakTnyeckoe 3aHsATHE.
[IpakTHueckue 3aHATHS: HE IPELYCMOTPEHBI

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. Jlokaxkute yTBEpXKACHHUE: €CIIU ONepaTop 0OpaTHM, TO U CONPSHKEHHBIN K HEMY OIepaTop TOXe
obpatum. HaiiuTe cBA3b MEX Ty MaTpUIIaMyd OOPaTHBIX ONIEPATOPOB.

Tema 11. bununeiinblie u kBagpaTnunbie ¢popmbl. (ITK-1)

Jlekumus.
bunmuneitaple  PyHknuonanel. bunuHeliHble W KBaapaTUdHbIe (QopMbl. Marpuilbl OWJIMHEHMHOW W
KBaJpaTUIHOM GOopM M WX TpeoOpa3oBaHUE MPHU Iepexone K HOBOMY Oasucy. Panrm OwnvHeWHOW wu
kBagparuyHoi ¢opm. Ilpumepsi.IlpuBenenue kBaapaTHuHBIX (GOPM K KAHOHUYECKOMY BHIY METOJIOM
Jlarpamxka. Ilpumepsl. Hopmanbnbiii Bua kBagpaTudHod (opmbl. [lomoKHTENbHBIN, OTpHUIATEIBHBIN
MHACKCHl KBaApaTHUHbIX ¢opMm. CurHarypa. 3akoH HHepuUuH KBaapaTuuHbiX Qopm. I[IpuBenenue
KBaJpaTU4yHbIX (OpM K KaHOHMYECKOMY BHIy MeTonoM fxobou. IIpumepsl.llonoxurensHo onpeneieHHbIe
kBazparuynbie popMmel. Kputepuii CunbBectpa.

IIpakTnyeckoe 3ansATHE.
1.  Pemenue 3a1au no Teme «bununeiinsie GpyHKIMOHAIBL. bunnHelHble U KBagpaTuyHbie (POPMBIL.
Marpuubl OWIMHEHHON 1 KBaJpaTUYHON (GOPM U HX MpeoOdpa3oBaHKe pHU Mepexoe K HOBOMY
6a3ucy. Panru OununeitHol u kBagparuuHoi popm» u3 3agaunuka O.I1. bensesoii, E.A. ITanacenko,
10.I. ®omuyeBoit «Bompockl u 3aaa4u 1o IuHEHHOM anredpe u reomeTpum» Ne Ne 238-246.
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2.  Pemenue 3amau no teme «I[IpuBenenne KkBagpaTuaHbIX HOpPM K KAHOHUIECKOMY BHUIYy METOJIOM
Jlarpanmxa» u3 3anaunuka O.I1. bensesoit, E.A. Tlanacenko, }O0.I. ®omuueBoit «Bompockl u 3agauu mo
nuHelHoM anreOpe u reomeTpun» Ne Ne 247-251.

1 3. Pemenne 3amau mno teme «[IpuBeneHne kBagparnaHbiX GOpM K KAHOHUIECKOMY BH]LY 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 HHICKCHI KBaApaTu4HbIX opM. CUrHaTYypa. 3aKOH MHEPIIMH KBaJPAaTHUHBIX (hopM.
[onoxwurensHO onpeneneHHbIe KBaapaTnuHble popmbl. Kputepuit CunbBectpay u3 3agaunuka O.11.
Bbenseroit, E.A. [Tanacenko, FO.I. ®omuueBoii «Bormpockl ¥ 3a1auu 1o JuHEHHO anredpe u
reomeTpun» Ne Ne 252-274.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. [IpuBecTH K HOpMATLHOMY BUIY W HAWTH KaHOHWYECKHUM 0a3UC TaHHOW KBaAPATUIHOU (POPMBI

IBYMsl crioco0amMu: MetooM Jlarpanxa u MmetonoM SAkoOu. BeIsICHUTS, sSBIsSeTCS U
(dhopma MoNOKUTENBHO onpeiesieHHON. HaiiTh ee curHaTypy u paHr.
2. Jlokazaarb, 4TO KBagpaTHyHas (popMa sIBISETCS MOJOKHUTEIHHO ONPEACICHHOM TOTa U TOJIBKO TOT/a,
KOI'JIa BCE XapaKTEPUCTUUECKUE Yncia €€ MaTPULbI TOJIOKUTENBHBI M OTPULIATENILHO OIIPEIEIIEHHOM Toraa
U TOJIBKO TOT/a, KOTZla OHU OTPULIATEIbHBL.
3. Jlokazarp, 4To KBaJpaTuuHas ¢hopMa SIBISIETCS MMOJIOKUTENBHO ONpeIeJICHHON Tora U TOJIBbKO TOr/a,
Korna Bce K03 (GULMeHTh XapaKTepUCTUYECKOTO MHOTOWIEHA €€ MaTPUIIbl OTIMYHBI OT HYJIS M 3HAKU 3TUX
K03 (HUIIMEHTOB YePETyIOTCs, TPUIEM CBOOOIHBIN YICH MOJIOKUTETEIICH.

Tema 12. EBKiIMI0BbI M YHUTAPHbIE BEKTOPHbIE POCTPAHCTBA.

(IIK-1)

Jlekumus.
[TonoxkuTenbHO OMpeeNeHHble SPMUTOBEl (DYHKIIMU B JUHEHHOM mpocTpaHcTBe. OpToroHajabHbIE
cucteMbl BekTOpoB. [Ipumepsl. OproHopmMupoBaHHBIM Oa3zuc.lIponiecc oproroHanmusamuu Oaszuca.
[Ipumeppl. OpTOroHaNIbHBIE W YHUTapHbIE MaTpHlbl. EBKIMIOBBI M YHHUTapHbIE MPOCTPAHCTBA M HX
npocTeimue cBoKWcTBA.OpTOrOHAIBHOE JOMOJIHEHUE K MOANPOCTPAHCTBY YHHMTAPHOIO MPOCTPAHCTBA.
ConpsbkeHHBIE ONepaTopbl B YHUTAPHOM MIpocTpaHcTBe. CBOMCTBA COMPSIKEHHBIX OneparopoB. Marpuia
comnpsikeHHoro oneparopa.Hopmanehbeie onepatopsl. TeopeMbl 0 COOCTBEHHBIX BEKTOpaxX HOPMAIBHOTO
orneparopa. YHUTapHble oreparopbl. CBsi3b YHUTAapHBIX OINEPATOPOB C HOPMAJIBHBIMH ONEPATOPAMH.
OptoronaneHbie oneparopbl. [Ipu3HaKW yHUTApHOCTH JIMHEHHOTO omeparopa. Marpuia yHUTapHOIO
oreparopa B OpTOHOpMajibHOM 6a3uce. CTpyKTypa OpTOTOHAJIBLHOTO JIMHEHHOTO ONeparopa B €BKIMI0BOM
npoctpaHcTBe. CUMMeTpUudecKre (3pMHUTOBBI) oniepaTopbl. CBOIICTBA CHMMETPHUUECKUX OEpaTOpOB

IIpakTnyeckoe 3ansATHE.
1.  Pemenue 3a1au 1o Teme « OpMHUTOBBI (PYHKLIMHU B TUHEHHOM npocTpaHcTse. [Ipomece
optoroHanm3anuu 6azuca» u3 3agaunuka O.I1. bensesoii, E.A. [Tanacenko, FO.I. ®omudeBoii «Bompocsl
Y 3a]1a4¥ 110 JIMHEeWHOU anreOpe u reometpun» Ne No 275-285.

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

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

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
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1 Jloka3aTb, 4TO MPOU3BEACHUE JIBYX OPTOTOHAIBHBIX (YHUTAPHBIX) MPEoOpa3oBaHUN caMo
OpPTOrOHAJIBHO (YHUTAPHO).

2 I[OKEB&TB, YTO B JIIOOOM N - MCPHOM CBKJIIMJOBOM IMPOCTPAHCTBC CIIpaBCIJIMBa TCOPEMa KOCUHYCOB.

3 Jloka3arb, 4TO KOHEYHasi CUCTEMa MOMAapHO OPTOTOHAJIBHBIX HEHYJIEBBIX BEKTOPB JIMHEITHO
He3aBHcUMa. MOXKHO JIM yTBEpKaTh JINHEHHYIO HE3aBUCUMOCTH MPOU3BOJIBLHOM CUCTEMBI MTOTIAPHO
OpPTOTOHATBHBIX BEKTOPB?

4 Jloxaszarb, 4YTO JMHEHHOE MOAIPOCTPAHCTBO U €T0 OPTOTOHAIBHOE JOTIOJIHEHUE B JIMHEHHOM
npocTpaHcTBe R cBsi3aHbI crieaytomuM o0pazom: ko3 GuiimeHTaMu JIMHEHHO He3aBUCUMOM CUCTEMBI
YpaBHEHHIA, 331aI01EH OTHO U3 3TUX MOJAINPOCTPAHCTB,CITYKaT KOOPIUHATHI BEKTOPOB Oa3uca APyroro
MOAIIPOCTPAHCTBA.

Tema 13. Muoromepublie ap¢punnbie npocrpancrsa (IIK-1)
Jlekumus.
AddurHOE TIPOCTPAHCTBO M €ro cBoWcTBa. AdduHHas cuctema koopauHar. Ilnockoctu B addhuHHOM
MpocTpaHcTBe. B3anmMHoe pacnonoxeHre IByX MIOCKOCTEN B MPOCTPAHCTBE A’ n.

VYpaBHEHHE TUIOCKOCTH B TpocTpaHcTBe A”n. M3omopdusm adduHHBIX mpocTpaHcTB. AdduHHBIC
npeoOpa3zoBanus a@pUHHBIX MPOCTPAHCTB. AHATUTHYECKOE 3aaHue adhGUHHOTO MpeoOpa3oBaHuUs.

I'pynma adgdunHbIX npeoOpa3oBaHuit  mpocTpaHcTBa A™n u ee mnoarpymnmsl. [lpenmer addunHON
T€OMETPHH.

IIpakTnyeckoe 3aHsATHE.

1.  Pemenue 3a1a4 1o TeMe «AdGUHHOE IPOCTPAHCTBO U €0 CBOWCTBA. AQPHUHHBIE KOOPAMHATHI.
[Tepexon k HOBOM cucteMe koopauHat» u3 3aaaunuka O.I1. bensesoi, E.A. Tlanacenko, 1O0.I. ®omuueBoit
«Bompocs! u 3amaun no TuHEWHOM anredpe u reomerpun» Ne Ne 353-366.

2. Pemenue 3agau 1o Teme «Ilmockoctu B appuHHOM IpocTpaHCcTBe. B3anMHoe pacronokeHue 1ByxX
IIJIOCKOCTEH B IIPOCTPAHCTBE » n3 3apaunuka O.I1. bensiesoii, E.A.
[Tanacenxko, FO.I. ®omuueBoii «Bompockl u 3amaun o JUHEHHOH anredpe u reometpumn» Ne Ne 367-386.

3.  Pemenue 3a1au o teme «AdduHHbIE TpeodpazoBanus aQPUHHBIX MPOCTPAHCTB. AHATUTUYECKOE
3aganue appuHHOTO MpeodpazoBanus» u3 3agaunuka O.I1. bensesoii, E.A. ITanacenko, 10.I. ®omuuenoit
«Bompocs! u 3amaun no TuHeHOM anredpe u reomerpun» Ne Ne 387-397.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1. B adbdurHOM MPOCTPAHCTBE NaHBI YETHIPE PaA3IMYHBIC TOUKH Touku
JeNIAT OTPE3KH B OAMHAKOBOM OTHOIIeHHU  Jlokasarp, 4To:

a) eclum MapajuleJorpaMMm, TO  Napajulejgorpamm;

b) eciumTo  mapamenorpaMM M, TOHM  TMApajuIEIOrpamMM.

2. Jloka3are, 4TO Iape COBPABIIMX TOUEK B a)(pMHHOM IIPOCTPAHCTBE COOTBETCTBYET HYJIEBOM BEKTOP.

3. Jlokazars, 4ToO Jt00ast MI0CKOCTh, MPOXO/AIIas Yepe3 TOUKY , C HAalPABISAIOMIKUM MOANPOCTPAHCTBOM
, HE 3aBUCHT OT BBIOOpa HA HEW TOUKH.

4.  Jloxasatp, uto mo0Oas apduHHasA MITOCKOCTH B a(PMHHOM MPOCTPAHCTBE cama siBisieTcs ahpPuHHBIM

MIPOCTPAHCTBOM, Pa3MEPHOCTH KOTOPOTO COBITAJAET C PAa3MEPHOCTHIO ITOM IIIOCKOCTH.

5. Jlokazarp, 4yTO uepe3 J00bIe 1BE pa3INuHble TOUKH a(PUHHOTO MPOCTPAHCTBA MPOXOIHUT

€IMHCTBEHHAs MpsMast.

6.  Jlokasarp, 4yTO uepe3 J00bIe TPU TOYKU apPUHHOTO MPOCTPAHCTBA, HE JIEXKAIME HAa OJHOM MPSIMOH,

MIPOXO/IUT €AUHCTBEHHAS IByMEpPHAs TIIOCKOCTb.

7.  BbIpa3uth yciaoBue MapayjieNbHOCTH JIBYX IUIOCKOCTEH  MepHOro apMHHOTO MpOCTPAHCTBA,

3aJJaHHBIX OOIIMMHU YPAaBHEHUSIMH, C TIOMOIIBIO MOHATHUS paHTa MaTPHIIBI.



Tema 14. MHOroMepHbIe €BKJINAOBbI NPOCTPAHCTBA.

(ITIK-1)
Jlexknus.

EBKIMIOBO N — MepHOE MpOCTpaHCTBO. kK — mutockoctu .PaccrosHue ot Touku 10 k — 1utockoctu B
npoctpancTtee E*n. O6bem n-mepHoro napasienenunena B E n.

JBmwxenus npoctpanctBa E*n. I'pynna nonoOuii. TeopeTHko-rpynmnoBas ToUKa 3peHHsI Ha TEOMETPHIO.

KBampuku B ad¢duHHOM MpOCTpAaHCTBE M HUX MPUBEACHHE K HOpMajibHOMYy BHAYy. LleHTp KBaapukw.
Knaccudukanus xkBagpuk B mpocTpanctBe A”n. Ksaapukum B E”n. Ilepeceuenue mnpsimoii c
TUIEPIIOBEPXHOCTHIO BTOPOTO MOPsIIKA. ACUMOTOTHUYECKHE HanpaBieHus. ConpshKeHHbIE HAPaBICHHUS.

IIpakTH4eckoe 3aHATHE.

1.  Pemenue 3ama4 no teme «JIBUKEHUSI TPOCTpPaHCTBA . I'pynna
nonoomity u3 3amaunuka O.I1. bensieroit, E.A. [1anacenxo, FO.I. ®omuueBoit «Bompocsl u 3amaun 1o
nuHerHou anreope u reometpum» No No 417-432.

2. Pemenwme 3agau mo teme «KBaapuku B ah()MHHOM TPOCTPAHCTBE 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.

1.  Jloka3ark, 94TO KBaJipaT OPUCHTUPOBAHHOTO 00bheMa Mapaiesienuie/a, IOCTPOSHHOTO Ha
BEKTOpPaxX MEpPHOTO eBKJIM0BA IPOCTPAHCTBA, paBEH ONpeAeTUTeNto [ pama aTux
BEKTOPOB.

2. Jlokasarb, 4TO KBaApaT IUATOHAIN MPSIMOYTOIBHOTO MEPHOTO Mapajuiesien e [a paBeH CyMMe
KBaJIpaToB ero pedep, BRIXOMAIINX U3 OJHOU BepIIMHEI ( MepHOe 00o0menue Teopemsl [Tudaropa).

3. Jloka3arb T€OpEMY O TOM, YTO CyMMa KBaJpaToB JUaroHajel napayuieJorpaMMa B MEPHOM
€BKJIMJ0BOM IIPOCTPAHCTBE paBHA CyMME KBaJIpaToB €r0 CTOPOH.

4.  HaiiTi yucio quaroHanseid  MEpHOro Ky0a, OpTOrOHAJIBHBIX K 3TOW JIMArOHAaJIH.
5.  Haiitm nnuHy nuaroHaqd  MEpHOTO KyOa ¢ peOpoM JUIMHBI W TIpenesl 3TOW JUHBI IPU

6.  Jloka3arp, 4yTO BCe JUArOHAIM MEPHOro Ky0a 00pa3yroT OJMH U TOT e Yol CO BCEMH €r0
peOpamu. Haiigure 3ToT yron u ero npeaen npu  [Ipu kakoM — HOIy4uM

7.  Haiigure yron MexIy AMaroHajJbl0 MEPHOTO Ky0a M €ro  MEpHOM IpaHbIo.
8. JlokazaTh, 4YTO OPTOrOHAJIbHBIE IPOEKIMH BEPIIUH MEPHOT0 KyOa Ha JIt00yI0 ero AuaroHalb JEJT e

Ha paBHBIX YacTEH.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

banibHO-pEUTHHIOBBIE MEPOIIPUATHS HE MIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

BuyTpeHHue TecTHPpOBaHUE

Tema 10. Kommiekcudukanus TMHEHHOTO orieparopa.
Tect

BoinoJiHeHHe NPAKTHYECKUX 3aJaHU

Tewma 1. JIu"elHbIE TPOCTPAHCTBA.
Pewenue 3amau
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Penrenue 3amay

Perenune 3agau

Penrenue 3amay

Perenune 3anau

Penrenue 3amay

Perenune 3agau

Perenune 3agau

Penrenue 3amay

Perenune 3agau

Perenune 3agau

Penrtenue 3amay

Penrenue 3amay

3adeTHas pabora

Tema 2. ba3uc u pa3MepHOCTb JIMHEHHOTO IPOCTPAHCTBA

Tewma 3. [ToanpocTpaHCcTBA TMHEWHBIX TPOCTPAHCTB.

Tema 4. ConpsixkeHHOE MPOCTPAHCTBO.

Tema 5. JIuneitaple 0TOOpaKEHUS

Tema 6. JIuneliHbIe onEepaToOpsl

Tema 7. UaeMIOTEHTHBIE ONIEPaTOPHI.

Tema 8. CoOCTBEHHBIE BEKTOPHI M1 MHBAPHUAHTHBIC MTOANPOCTPAHCTBA.

Tema 9. KopnanoBa HopManbHasi opMa MaTpHIIbI TUHEHHOTO oreparopa

Tema 11. bununeiinple U KBagpaTHIHbIC (HOPMBI.

Tema 12. EBKIMI0BBI U YHUTAPHBIE BEKTOPHBIE MPOCTPAHCTBA.

Tema 13. MHoromepubie adGUHHBIE TPOCTPAHCTBA

Tema 14. MHOroMepHble €BKJINIOBBI MPOCTPAHCTBA.

3auer

Tema 4. ConpsiKEHHOE MPOCTPAHCTBO.

Kontponbnas padora

Tema 2. ba3uc u pa3MepHOCTb JIMHEHHOTO IPOCTPAHCTBA

KOHTpOsbHas pabota Nel

17
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Tema 4. ConpsikeHHOE MPOCTPAHCTBO.
KOHTpOJbHAs pabota Ne2

Tema 7. UaeMIOTEHTHBIE ONIEPaTOPHI.
KOHTpOJIbHAs paboTa Ne3

Tema 9. XXopnanoBa HopMasbHast opMa MaTPHIIBI IMHEHHOTO OoTepaTopa
KOHTpOJIbHas paboTa Ned

Tema 11. bununeiinple U KBagpaTHIHbIC (HOPMBI.
KOHTpOJIbHAs paboTa Ne5

Tema 14. MHOrOMEpHBIE €BKJIMAOBBI MPOCTPAHCTBA.

KOHTpoJIbHAs paboTa Ne6
Omnpoc

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 sijpa U 00pa3a JIMHEHHOTO OIeparopa.
4 4. [Tpuznak MoHOMOpPPH3MA.

[Tpusnak anumopduzma

Tema 6. JIuHeitHbIe oniepaTopbl
OrnpeseneHue UaEeMIIOTEHTA.
Teopema 0 cyMMe UAEMITIOTEHTOB.
Teopema 0 pa3HOCTU UIEMIIOTEHTOB.
Teopema o MpoU3BEIEHNN UAEMIIOTEHTOB.

AN

MosxHo 71 HaiiTh 00pa3 BeKTopa IIpY BO3JCHCTBUU Ha
HEro MJEMIIOTEHTA @, 3Hasl, 4YTO OH COAEpKUTCS B Im ¢?

Tema 7. UaeMNOTEHTHBIE ONIEPaTOPHI.
OrnpeseneHne UaEeMIIOTEHTA.
Teopema 0 cyMMe UAEMITIOTEHTOB.
Teopema 0 pa3sHOCTU UIEMIIOTEHTOB.
Teopema o MpoU3BEIEHNN UIEMIIOTEHTOB.

AN

MosxHo 71 HaiiTH 00pa3 BeKTopa IIpY BO3/CHCTBUU Ha
HEro MJEMIIOTEHTA @, 3Hasl, 4YTO OH COAEpKUTCS B Im ¢?

Tema 8. CoOCcTBEHHBIE BEKTOPHI U MHBAPUAHTHBIEC OANPOCTPAHCTBA.

Onpenenenrne COOCTBEHHOTO BEKTOPa U COOCTBEHHOTO 3HAYCHUS.
Teopema 0 TUHEWHO HE3aBUCUMBIX COOCTBEHHBIX BEKTOPAX.
[Ipr3Hak nraroHaIU3UPyEeMOCTH JTMHEUHOTO OIepaTopa.
Onpenenenre UHBAPUAHTHOTO MOAIIPOCTPAHCTBA.

Nk -

Teopema 00 HHBApUAHTHOM OJHOMEPHOM TTOAMIPOCTPAHCTBE.
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Tema 11. bununeiinbie u KBajpaTu4yHbie (HOPMBIL.
1. Onpenenenue OMITMHEHHON POPMBI.

2. Korna OunuHeHbIH (yHKIMOHAT SBIISETCS CHMMETPUYECKUM (TIPU3HAK
CUMMETPUYHOCTH).

Omnpenenenne KBaApaTuIHON (HOPMBIL.

Ornpenenenue panra KBaapaTuaHOi (GOPMEI.

Teopema Jlarpanxa 0 KAHOHUYECKOM BHJIE KBAJIPATHUYHON (DOPMBI.

Hamucars HOpManbHBIN BUJ KBaIpaTHUIHON (DOPMBI.

OmnpeneneHre OTPULIATEIBHOTO WHAECKCA KBAAPATUIHON (POPMBI.

Teopema «3akoH MHEPIMH KBAIPATUYHBIX (POpPM».

Dopmyssl SkoOH npuBeaeHNUS KBapaTUYHON (OPMBI K KAHOHHYECKOMY BUJLY.
0. OrnpeneneHne OTPUIATEIILHO ONPEACICHHONW KBAAPAaTUIHOU (POPMBI.

1

g e T A

Kpurepuii CuibpBecTpa MoI0KUTEIHON ONMPEACTICHHOCTH KBaIPaTHUHON (POPMBI.
4.3 TIpomexxyTouHas aTTecTalus Mo AUCIHUILTHHE TPOBOAUTCA B hOpME 3a4eTa, SK3aMeHa

Tunossie Bonpocsl 3auera (OIK-8, I1K-1)
1 IIpoexTrBHAas MIIOCKOCTh. MOZEIM  MPOEKTUBHOMU IIOCKOCTH.
2 KoopauHaThl TOUEK HA MPSMONM U TIJIOCKOCTH, YCIOBHE KOJUIMHEAPHOCTU TPEX TOUEK. YPAaBHEHHE
IPSIMOA.
3 IMpunnun aBoiictBeHHOCTH. Teopema  [lesapra, oOparHas Teopema.
4 CnoXxHOE OTHOIIECHHE YETHIPEX TOUEK  MPSAMOW M YEThIPEX MPSIMBIX MyUKa.

5 I'apMoHHMYECKHE YETBEPKH TOUEK U NPAMBIX. [ apMOHHYECKHE CBOMCTBA IIOJIHOTO
YETBIPEXBEPILIMHHMKA.

6 IIpoekTuBHBIE MpeoOpa3oBaHusl  MPOCKTHBHOW TUIOCKOCTH, CBOMCTBA MPOCKTHBHBIX
npeoOpa3oBaHuil.

7 Tomomnorus. [IpencraBneHre  MPOEKTUBHOTO MpeoOpa30BaHMs B BUJE KOMITO3UIIMHA TOMOJIOTHIL.
8 IlpoekTuBHbIE U MEPCIIEKTUBHBIE  OTOOPAKEHUS MPSMBIX.
9 IlpoeKkTUBHbIEC U IEPCIIEKTUBHBIE  OTOOPAKEHUS ITYUKOB.

10 JIvHMM BTOPOTO MOPSJKA HA ~ MPOEKTUBHOM IJIOCKOCTH, IEPECEYEHUE C MPSIMOI, KacaTeJIbHbIE.

Tunosble 3aganuna aj4a 3auera (OIIK-8, IIK-1)

1. JIBe MenuaHbl TPEYTroOJIbHUKA JIEKaT Ha MpsMBIX X+y=3 u 2x+3y=1, a Touka A(1,1) saBnsercs
BEPIINHOMN TpeyronbHUKa. COCTaBUTh ypaBHEHUS CTOPOH TPEYTOJIbHUKA.

2. Ha mpsimoit 5x-y-4=0 HaiiguTe TOUKy, paBHOyIajdeHHY10 oT Touek A(1,0) u B(-2,1).

Tunosbie Bonpocekl 3xk3amena (OIIK-8, ITK-1)
TunoBbie BOMPOCHI 3a4€Ta BO 2 CEMECTPE

1 JluneiiHoe (BEKTOPHOE) MPOCTPAHCTBO, €TI0 CBOMCTBA.
2 Jlunelinasi 3aBUCUMOCTb BEKTOPOB, €€ CBOMCTBA.

3 basuc nuneitHOTO MpocTpaHcTBa. KoopanHaTel BEKTOpa B TaHHOM Oa3uce. PasmepHOCTh THHEHHOTO
MIPOCTPAHCTBA.

4 Tlepexom oT ogHOTO Oasuca K APyTromy.

5 N3omMop¢u3M JIMHEHHBIX TPOCTPAHCTB.

6 IlogmpocTpaHCcTBa TMHEWHOTO MPOCTPAHCTBA.
7 Jluneiinas 000JI0YKa CUCTEMBI BEKTOPOB.

8 CyMma u nepecedeHue noaIpoCTPaHCTB.



9 PasnokeHue TMHEHHOrO IPOCTPAHCTBA B MIPSIMYIO CyMMY IIPOCTPAHCTB.
10 Jluneitasie Gynkmponansl. ConpsbkeHHOE TPOCTPAHCTBO. [lyanbHbIi 6a3uc.

11 Omnpenenenue u MpocTeiIne CBOMCTBA JIMHEHHBIX 0TOOpaXeHni. MaTpuiia TMHEHHOTO
0TOOpakeHUSI.

12 SAnpo u 06pa3 IMHEHHOTO OTOOPaKEHHUS.
TumnoBsle BOIPOCHI SK3aMeHa B 3 cemecTpe

1 JluneitHble oneparopsl. Marpuiia JIMHEHHOTO oreparopa B pa3nuyHbIX 0asucax. [leiicTBus Han
JIMHEHHBIMU OIIEPATOPAMH.

2 VYcnoBue 00paTUMOCTH JIMHEHHOTO onepatopa. Jledekt u panr TuHeiHoro oneparopa.
3 HpemMnoTeHTHBIE OnepaTopbl U ACHCTBUS HAJl HUMH. IHBOTIOTUBHBIN oneparop.
4 VuBapuaHTHBIe oAnpocTpancTBa. COOCTBEHHBIE BEKTOPHI IMHEWHOTO OMEpaTopa.

5 XapakTepucTH4eCKUl MHOTOWIECH JIMHEHHOTO onepaTopa. XapakTepUCTUUECKUE KOPHU U
XapaKTepUCTUYECKOE YpaBHEHHUE.

6 Jlnaronanusupyemblie oneparopbl. CriekTp oneparopoB. Oneparop ¢ IpoCThIM crieKTpoM. Teopema o
MPSIMOU CyMMe.

7 HunbnOTEHTHBIE U HUKJIMYECKUE ONepaTopbl. MaTpuiia HUKIMYECKOTO oneparopa.

8 YKopnanosa kierka. JKopnanosa marpuua. KopraHo 6asuc.

9 Kopuessie noamnpoctpancTBa. Kopaeroe paznoxeHue. CBOMCTBa KOPHEBBIX MOANPOCTPAHCTB.

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

11 Teopema I'amunsrona-Kanu. AHHyAsTOp Oneparopa.
12 Kommuiekcudukaius JUHEHHOTO OrepaTopa.

13 CobOcTBeHHBIE TOANIPOCTPAHCTBA, TPUHAMISKAIINE XaPAKTEPHUCTUIESCKIM KOPHSIM.
KommekcHo-1uaronann3upyemMole OnepaTopsl.

14 ConpsKeHHBIN OllepaTop ¥ €ero MaTpuLa.
TunoBele BOIpOCHI 3K3aMeHa B 4 CEMECTpE

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

2 Marpuiisl OUTMHEHHON M KBaJlpaTHUHOM (OPM U WX TPeoOpa3oBaHUE TIPH MEPEX0/Ie K HOBOMY
Oazucy.

3 Panru OwiMHEWHOW U KBaJApaTUIHOU (PopMm.
4 TlpuBeneHue KBapaTUIHBIX (POPM K KAHOHUYECKOMY BHILy 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 OMpeaeICHHBIC SPMUTOBBI (DYHKIIUH B IMHEHWHOM TPOCTPAHCTBE.
10 Optroronanmusanus 6asuca.
11 EBKIMAOBBI M YHUTAPHBIE MPOCTPAHCTBA U UX MPOCTEHIINE CBOKCTBA.
12 JInuna Bextopa. HepaBenctBo Komm-byHsikoBckoro.
13 OproHOpMHUPOBaHHBIN 0a3HUC M €TO CYIIECTBOBAHNE.
14 OproroHanabHOE JOMOJIHEHUE K TOAIPOCTPAHCTBY YHUTAPHOTO MPOCTPAHCTBA.
15 ConpsixeHHbIE ONIEPaTOPbl B YHUTAPHOM MPOCTPAHCTRBE.
16 HopmanpHble onepaTopsl B YHUTapPHOM IIPOCTPAHCTBE.
17 YHuTapHble U CHMMETPUYHBIE ONIEPATOPHI.
18 CrpykTypa OpTOrOHaJIBbHOIO JMHEHMHOI'O OIIEpaTOpa B €BKIUA0BOM IIPOCTPAHCTBE.
19 AddunHOE TPOCTPAHCTBO U €TO CBOKCTBA.



20 Addunnas cuctema KOOpAUHAT.

21 ITnockoctu B ah(MHHOM TPOCTPAHCTRE.

22 B3anMHOE pacroyoKEeHHE IBYX INIOCKOCTEH B ap(pMHHOM MTPOCTPAHCTBE.
23 VYpaBHeHUE MIOCKOCTEH B a)()MHHOM IPOCTPAHCTBE.

24 M3omopdusm adGUHHBIX TPOCTPAHCTB.

25 Addunnsie npeodpazoBanus ahpPUHHBIX TPOCTPAHCTB.

26 Amnanutuueckoe 3agaHue apGUHHOTO Mpeodpa3zoBaHusl.

27 I'pynma adpGuHHBIX TpeoOpa30BaHU U €€ TOATPYTIIIBL.

TunoBble 3axanus s sx3amena (OIIK-8, ITK-1)
Tunosble 3agaHus 15 DK3aMeHAa

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

2. Moxer 11 MaTpuLa  CIIy>KUTh MaTpUIlel epexoa oT 6a3uca K HOBOMY 0a3ucCy B POCTPAHCTBE
? B citydae NoNOXUTENFHOTO OTBETA, HAMIUTE HOBBIM 0a3UC M KOOPJMHATH BEKTOpa B HOBOM 0Oasmce.

3. ,rne . Hailtu mpoekiuu BEKTOpa  Ha Ka)10€ U3 NOAIPOCTPAHCTB  IMapalIebHO APYTOMY
MOAIIPOCTPAHCTBY.

4. B HekoTropoM 0a3zuce TPOCTPAHCTBA  3aJaHbl CBOMMH KOOpJIWHATAMU BEKTOPHI . B 3TOM ke
0asuce HaIUTE MATPUILY JTMHEWHOTO OTOOpaXEHHsI , 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 monoXUTeapHOro OTBETa HalIuTe HOBBIM 0a3uc u
COOTBETCTBYIOILYIO €My JAHaroHaJIbHYI0 MaTpuily oreparopa
7.  Haiinure coOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHUS JTMHEHHOTO OTOOPaKCHHST , 3aJJaHHOTO B
HEKOTOpPOM 0asuce  JIMHEHHOTO MPOCTPAaHCTBA  MaTpHIICH

. JlokaxxuTe, 4TO MOANPOCTPAHCTBO, HATSHYTOE HA BEKTOPBI W MHBAPUAHTHO OTHOCUTEJIBHO

8.  Jlumeiinoe oroOpakeHue  3amaHo ¢popmynor . Halimure matpuimy |, sapo, o0pas, paHr u 1eeKT
ATOTO OTOOpaKeHHsI B HEKOTOPOM Oa3uce  mpocTpaHcTBa . JlokaxuTe, 9TO  SABISETCS U30MOPHU3MOM
MPOCTpPAHCTBA  Ha ceOsl.

9.  JlokaxuTe, 4TO MPOCTPAHCTBO KOMIUIEKCHBIX YHCEJ HaJ MOJIEM HU30MOP(HO MPOCTPAHCTBY MaTpPHUIIL C

BEIIIECTBEHHBIMH 3JIEMEHTAMHU BU/IA . YKKHUTE OUEKITHIO, COXPAHSIONIYIO OIIEpaIliH.

10. JIuneitHoe OTOOpa)K€HHE MMEET B HEKOTOPOM 0a3uce MpOCTpaHCTBA  MaTpully . SBisercs mu
otoOpaxenue Ouekiueit? Yemy paBeH aedekt 3Toro orodpaxkeHus?

11. ITpuBecTH K KAHOHUYECKOMY BUAY METOJOM Jlarpanska, HAMTH paHT U CUTHATYPy KBAaJIpaTUYHON
dhopmbl
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12. TlpuBecT K KAHOHHMYECKOMY BHUIY METOIOM SIKOOHM CIEAYIONIYIO KBaapaTuuHyto GopMy | HalTH
KaHOHHYECKHil Oazuc.

13. TlpuBectu K HOpMATHLHOMY BUy ¥ HAMTH KAHOHHMYECKUN 0a3uC JTaHHOUM KBaJIpaTHIHON (HOPMBI
MeTonioM Slkoou. BwIscCHHUTB, sBIIsIETCS i popMa TOJIOKUTEIBLHO OlpeesiecHHoN. HaliTu ee curnarypy u
paHr.

14. B npocTpaHCcTBE MHOTOWICHOB CTEIIEHH HE BBIIIE 2 HaJ MOJEM BEIIECTBEHHBIX YHCEN
OPTOTOHAIM3UPOBATh 0A3UC  OTHOCHUTEIHHO MOJOKHUTEIHHO ONPEICTICHHON 3PMUTOBOM (PYHKITH

15. B deThipexMepHOM €BKJIUIOBOM MPOCTPAHCTBE MOANPOCTPAHCTBO
3aJ]aHoO CUCTEeMOH ypaBHeHu# . HaiinuTe mo onHoMy opTOroHanbsHOMY 0as3ucy B MOAIPOCTPAHCTBAX

16. JluneitHoe peoOpa3oBaHUe  TPEXMEPHOTO €BKIIMI0BA MPOCTPAHCTBA 3a/1aHO (hOpMYyJIaMu:
OPTOTOHAJTIBHBIN 0a3KC 3TOrO MpocTpancTBa. Onpenenure, SBISETCS IM  OPTOTOHAIBHBIM
npeoOpazoBaHueM?

17. JluneitHoe mpeoOpa3oBaHKe  E€BKJIMIOBA IPOCTPAHCTBA B Oa3uce  3agaHO Marpuued ,rme , -

HEKOTOPBII OPTOHOPMHUPOBAHHBIN 0a3uc mpocTpaHcTBa. Haligure MaTpuily COnpsyKEHHOTO
npeoOpa3oBanust B Oaszuce

18. B mpocTpaHcTBE  HaWAMTE OPTOTOHAIBHYIO MPOEKIMIO U OPTOTOHAIBHYIO COCTABIISIOLIYI0 BEKTOpa
OTHOCHUTEIIBHO MOANPOCTPAHCTBA M, MOPOKIEHHOIO BEKTOPaMU

19. HaiiguTe OpTOHOPMHUPOBAHHYIO (PyHIAMEHTAIBHYIO CUCTEMY PEIICHHUH JIJIsi CUCTEMBI YPaBHCHUM

20. Hanwmcatb popmyssl mpeoOpazoBaHus KOOPAMHAT ToYek ah(UHHOTO MpOCTpaHCTBA , €CIIM U3BECTHBI
CTapble KOOPAWHATHI TOYKM U BEKTOPOB

21. HccnenoBarh B3aMMHOE PACIIOIOKEHHE IBYX MJIOCKOCTEW B IPOCTPAHCTBE , €CJIM U3BECTHO, YTO ATU
IUIOCKOCTH 33/1aHbl CHCTEMaMU YpaBHEHUI: U

22. CocTaBUTh NApaMETPUUECKHUE YPABHEHNUS THIIEPIUIOCKOCTH B IPOCTPAHCTBE

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

3auer

22

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHXKEHHMSI pe3ynbTaTa)

«3a4YTCHO»

OIIK-8

OTnu4HO pemraer 3aj1adyd MO T€OMETPUH, 3HAET OCHOBHBIE METOJbI
pelleHrs TUIOBBIX 3a/a4 M yMeeT WX NPHUMEHATh Ha TMPAKTUKE;
apryMEHTUPYET BBIOOp MeETO/a PELIeHUs 3a7ad; COCTaBISeT IUIaH
pelieHus 3anaud; rpaduyeckd WUTIOCTPUPYET 3ajlady; OLEHUBAET
JOCTOBEPHOCTh MOJYYEHHOTO peIHIeHHUs 3aJadd, aHaJu3upyeT
oOpa3oBaTebHBIM TPOILIECC, CBOCH U UYKOH IEJaroru4ecKou
NEeSATETLHOCTH (B MIPEAMETHON 00IacTH 1O MPOQHUITIO TTOATOTOBKH) C
TOYKA 3pEHHs] COOTBETCTBUS TpEOOBaHUSM OOpPa30BATEIbHBIX
CTaHJapToOB o001ero o0pa3oBaHUsI U OCHOBHBIM METOJUYECKUM
MpUHLIMIIAM 00yUYeHHUS] MaTeMaTHKe
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MK-1

Ha BBICOKOM ypOBHE MCIIOJIB3YET OCHOBBI TEOPETUUYECKUX CBEICHUU
B 00JIaCTH T€OMETPUHU, OCHOBBI JIOTHKH, OCHOBHBIE MaTeMaTHUECKUE
MOHATUS B CBOCH MPO(EeCcCHOHANBHON JesTeIbHOCTH, Aammapar
BEKTOPHOM anreOpshl /Ui pelIeHus 3aad, peraeT 3a1a4i BEKTOPHBIM
METOJIOM, PacCyK1aeT MaTEMaTUUYECKUM S3bIKOM.

«HE 3a4TCHO»

OIIK-8

He pemaer 3amaum mo reoMeTpuu, HE 3HAET OCHOBHBIE METOBI
pelIeHus! TUMIOBBIX 3a/1a4 U HE YMEET UX MPUMEHSTh Ha MPAKTHUKE; HE
apryMEHTUPYET BBIOOpP METOMa pEIICHHs 3a/ladud; HE COCTaBISET
IUTAaH peIleHus 3a7a4yd; rpa@uuecku He WILTIOCTPUPYET 3ajady; He
OLIEHMBAET JIOCTOBEPHOCTh IIOJYYEHHOIO pEIICHHS 3aJaud, He
aHAIIU3UPYET 0o0pa3oBaTebHbI IpOILECC, CBOCH U  UyKOU
MEarorU4ecKol  JesATeNbHOCTH (B MpeAMeTHOH obmactu 1o
MPO(UITIO TIOATOTOBKHU) C TOYKU 3PEHUS COOTBETCTBHSI TPEOOBAHUSIM
o0pa3oBaTeNbHBIX CTAHAAPTOB OOIIET0 00pa30BaHUS U OCHOBHBIM
METOAMYECKUM MPUHITUIIAM 00y4YCeHUS MaTeMaTHKE

MK-1

He wcnonp3yeT OCHOBBI TEOPETHUYECKUX CBEACHUI B 001acTu
FE€OMETPUU, OCHOBBI JIOTUKH, OCHOBHBIE MaTE€MAaTHYECKUE TIOHATHS B
CBOEH TPpOQecCHOHANBbHONW JAEATENbHOCTH, amlmapar BEeKTOPHOM
anreOpbl A peUIeHHs 3ajad, HE pelaeT 3aJa4d BEKTOPHBIM
METOJIOM, PacCyK1aeT MaTEMaTUUYECKUM S3bIKOM.

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHXKCHHUSI pE3yJIbTaTa)

«OTIIMYHO»

OIIK-8

OTnu4HO pemraeT 3ajaud MO T€OMETPUH, 3HAET OCHOBHBIE METObI
pelleHrs TUIOBBIX 3a/a4 M yMEeT WX NPHUMEHATh Ha TMPAKTUKE;
apryMEeHTUPYET BBIOOp METO/a PELIeHHUs 3a7adi; COCTaBIsSeT IUIaH
pelieHus 3anaud; rpaduyecKkd WUTIOCTPUPYET 3ajlady; OLEHUBAET
JOCTOBEPHOCTh MOJYYEHHOTO peIIeHHUs 3aJadd, aHaJu3upyeT
oOpa3oBaTelbHBIM TIPOILIECC, CBOEH U UYKOH IEJaroruvyecKou
NEeATETLHOCTH (B MIPEAMETHON 00IacTH 1O MPOQHUIIO TIOATOTOBKH) C
TOYKA 3pEHHs] COOTBETCTBUS TpEOOBaHUSM OOpPa30BATEIBHBIX
CTaHAapToOB 001ero o0pa3oBaHUsI U OCHOBHBIM METOJUYECKUM
MpUHLIKIIAM 00y4YeHUs] MaTeMaTHKe

IK-1

Ha BbICOKOM ypOBHE HCIIOJIB3YET OCHOBBI TEOPETUUECKUX CBEICHHIM
B 00J1aCTH T€OMETPUU, OCHOBBI JIOTHKH, OCHOBHbIE MareMaTHUeCKHe
MOHATHSA B CBOEH MPOQeCcCHOHATBHOW MESITEIIBHOCTH, armapar
BEKTOPHOI anreOpsl AJis pelieHus 3aay, peniaeT 3aJa4u BEKTOPHbIM
METOZIOM, PAaCCyAaeT MaTeMaTHUYECKUM SI3bIKOM.

«XOPOIIIO

OIIK-8

Xopouio pemaer 3ajadyd Mo I'eOMETPUH, 3HAET OCHOBHBIE METOIbI
pelleHrs TUIOBBIX 3a/a4 M yMeeT WX NPHUMEHATh Ha TMPAKTUKE;
apryMEeHTUPYET BBIOOp MeETO/a PELIeHUs 3a7adi; COCTaBISeT IUIaH
pelieHus 3anauu; rpaduyeckd WUTIOCTPUPYET 3ajiady; OLEHUBAET
JOCTOBEPHOCTh MOJYYEHHOTO peIIeHHUs 3aJadd, aHaJu3upyeT
oOpa3oBaTebHBIM TPOILIECC, CBOEH U UYKOH IeJaroruv4ecKou
NEeATETLHOCTH (B MIPEAMETHON 001acTH 1O MPOQHUITIO TTOATOTOBKH) €
TOYKA 3pEHHs] COOTBETCTBUS TpEOOBaHUSM OOpPa30BATEIbHBIX
CTaHJapToOB 001iero o0pa3oBaHUsI U OCHOBHBIM METOJUYECKUM
MpUHLIKIIAM 00y4YeHUs] MaTeMaTHKe
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TIK-1 Ha nocrarouHoM ypOBHE HCHOJIB3YET OCHOBBI TEOPETHUYECKHUX
CBellEeHHM B 00JacTH TeOMETpUH, OCHOBBI JIOTHKH, OCHOBHBIC
MaTeMaTU4YeCKUe  TOHATHS B CBOGH  MPOdeCCHOHATBLHOM
JeSTeIbHOCTH, alrmnapaT BEKTOPHOH anreOpbl Ui pelieHus 3ajad,
pelaeT 3aa4i BEKTOPHBIM METOIOM, PACCYXkKIAeT MaTeMaTHYeCKUM
SI3BIKOM.

OIIK-8 VYIOBIETBOPUTEILHO PEIIACT 3a/1a4H 110 TEOMETPHUH, 3HAET OCHOBHBIC
METONIbI PpEIICHUs THUIOBBIX 3a/lad W yMEeT WX NPUMEHATh Ha
MpaKTUKE, apryMEHTHPYeT BBIOOp MeToIa peIICHUsS 3aJ]lauH,
COCTaBJISIET TUIAH PEIICHHs 3ada4yd; TpadUUeCKu WILTIOCTPUPYET
3a/1a4y; OIICHUBAET JIOCTOBEPHOCTH MOJYUYEHHOTO PEIICHUS 3aJlauH,
aHAJIU3UPYET 00pa3zoBaTeIbHBI TPOLIECC, CBOEH W  UYyKOH
MeJarOTHYECKOM  JCSITEIBHOCTH (B TPEIMETHOH oOiacT 1o
«Y/IOBJIETBOPHUTEIHHO» MPOQUITIO MOATOTOBKH) C TOYKH 3PEHUSI COOTBETCTBUS TPEOOBAHUSIM
o0pa3oBaTebHBIX CTAaHAAPTOB OOIIET0 OO0pa3oBaHUS U OCHOBHBIM
METOIMYECKUM TIPUHITUIIAM 00y4eHHsI MaTeMaTHKe

TTK-1 Ha HM3KOM ypOBHE HCHONB3YET OCHOBBI TEOPETHUECKHUX CBEJICHUN B
o01acTi reoOMeTpPHUH, OCHOBBI JIOTUKH, OCHOBHBIE MaTeMaTHUECKHe
MOHATUSA B CBOEH MPO(EeCCHOHATBHOW MESITEIBHOCTH, —armapar
BEKTOPHOI anreOpsl AJis pelieHus 3aay, peaeT 3aayu BEKTOPHbIM
METOZIOM, PacCyAaeT MaTeMaTHUYECKUM SI3bIKOM.

OIIK-8 He pemraer 3amaum 1o reoMeTpuH, HE 3HAET OCHOBHBIC METOJIBI
PEIICHUS TUIIOBBIX 3a/1a4 U HE YMEET MX IMPUMEHSATh Ha MPAKTHUKE; HE
apryMEHTHUPYET BBIOOP METOJA PEIICHHS 3aJiaud; HE COCTaBJIsACT
IUTAaH PEIICHUs 3a7a4yd; rpapUuecKd He WILTIOCTPUPYET 3ajady; He
OIICHWBAET JOCTOBEPHOCTh IIOJIyYCHHOTO pCIICHHS 3aJa4d, He
aHAJIU3UPYET 00pa3zoBaTeabHBIM TPOILIECC, CBOEH W  UYKOH
MearOTHYECKONM  JICSITENBHOCTH (B TPEIMETHOHW o0iacTu 1o
«HEYIOBJIETBOPUTEILHO MPOQUITIO TIOATOTOBKH) C TOYKH 3PEHUSI COOTBETCTBUS TPEOOBAHUSIM
o0Opa3oBaTebHBIX CTAaHAAPTOB OOIIET0 OO0pa3oBaHUS U OCHOBHBIM
METOAMYCCKUM IMPUHITUIIAM OOYYCHUS MAaTEeMaTHKE

IK-1 He wucmonws3yeT OCHOBBI TEOPETHUECKHUX CBEICHUW B o0JacTu
re€OMETPUH, OCHOBBI JIOTUKH, OCHOBHBIE MaTeMaTUYECKUE TOHSTHUS B
cBoel mMpodeCcCHOHATBLHON JeATEILHOCTH, amnmapar BEKTOPHON
anreOpepl As pelIeHds 3a/]ady, HE penlaer 3a7adyd BEKTOPHBIM
METOZIOM, PACCYAaeT MaTEMaTHUYECKUM SI3bIKOM.

5. MeTonnueckue ykazaHusi AJis1 00y4al0IIUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueid mporpammbl nuctuiumHabl (PITJ]), xotopas ompexaenser copepxaHue, o0ObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leiabl M TEMbl H3ydaeMoOi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOrO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHUKOB U JINTEPATYpPBI 110 TEMATUKE JICKLIUN.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
Koucmexkr moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpHU 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAcCiIACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XO4Yy UYTCHUSA B BHUAC MNPOCTOr0 WJIMW PAa3BCPHYTOIrO IlJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHJalMy 1O MOATOTOBKE K OT/AEIBHBIM 3a/IaHUSIM TEKYIIETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJJIEIKAIIETO OIICHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BAaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

- CBOCBpeMeHHOCTB 158 3(1)(1)CKTI/IBHOCTL HUCIIOJIB30BaHHUA HAIJISAAHBIX HOCOGI/Iﬁ U TCXHUYCCKHUX Cpe,[[CTB HpI/I
OTBETE;

- UCIIOJIb30BAHUC NOMOJHUTCIBHOTO MaTCpuaa,
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- pallMOHAJIBLHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3aJJaHuE.
VYCTHBIIT OMpPOC MOMKET CONPOBOXKIATHCS MpE3eHTAIMel, KOTopas MOATrOTaBIMBAETCS MO OJHOMY M3 BC
MpaKTHYecKoro 3ausATus. [Ipu BeICTyIIIeHNH ¢ Mpe3eHTaluell HeoOXouMo oOpamniaTh BHUMaHHE Ha TaKue M
Kak:

- cofiep)KaHUe MPE3CHTAIMH: aKTyaJIbHOCTh TEMBI, TIOJIHOTA €€ PACKPBITHSI, CMBICIIOBOE COJAEPKAHUE, COOTB!
3asBJICHHOM TE€MBI COJEPKAHUIO, COOTBETCTBHE METOAMYECKUM TPeOOBaHMSM (IIEJTU. CCBUIKUA Ha PECypCHl.
COOTBETCTBHE COJACPKAHUS U JIUTEPATYypbl), MPAKTUYECKasi HANpaBIEHHOCTb, COOTBETCTBUE COACPIKAHUS
3afBJICHHOM (opMe, aJeKBaTHOCTh HCIIOJNB30BAaHUA TEXHUYECKHX CpPEACTB Y4YeOHBIM  3ajadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MTPE3CHTYEMOT0 Marepuara;

- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpPMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTh, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TNTyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOTrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHuss cpeactB WKT, cmocoObl W  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
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