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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
3HaAHUU

ITK-1 CriocobeH mpoeKTHpoBaTh MPEAMETHYIO Cpeay OOpa30BaTeNIbHBIX MPOTpaMM M UX DJIEMEHTOB M Ha
OCHOBE ATOTO OCYIIECTBIIATH MEAArOTHUYECKYIO MOAJNECPKKY U COMPOBOXKIECHNE OOYYaIOIIUXCS B MPOIecce
JOCTHYKCHHS METAITPEIMETHBIX, MPEAMETHBIX U JIMYHOCTHBIX PE3YJIbTATOB

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- megarorudyecKui
- NPOEKTHBIN

1.3 JucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON IesSTEIhHOCTH B
chepe: 01 Ob6pa3oBanue u Hayka (B cepe Ha4aIbHOTO, OOIIETO, OCHOBHOTO OOIIET0, CPEAHETO OOIIETOo
oOpasoBanus, mpodeccuoHanpbHOro oOydeHus, mpodeccuoHanpbHOro oOpa3oBaHus, B cdepe HayUHBIX

HCCIICIOBAHMM )

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyAOBBIC U HEOOXOIMMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIETEHIHHA
npodeccroHaIbHbIC (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (py HaTU9IUU WK IpoecCHOHATBHOTO
npodcTanaapTa) JEeHCTBUS
OIIK-8 Crocoben Pemaer 3amaunm 1o reomMeTpuH, 3HaET OCHOBHBIC METOIIBI
OCYIIECTBIISITh pelIeHns] THIOBBIX 3a7ad W yMeeT MX NPUMEHSATh Ha
MeAarornaecKyro MpaKTHKe, AapryMEHTHPYeT BBIOOpP MeETOona pemeHus
JeSITeTbHOCTh Ha OCHOBE 3a]]a4uM; COCTABISET TUIAH PEIICHUs 3a1a4d; rpadudecku
CHETMATFHBIX HAYYHBIX WUTIOCTPUPYET  3ajady; OIIEHWBaeT JIOCTOBEPHOCTH
3HaHUN MTOTy9YE€HHOTO penieHus 3aJ1a4w, aHAIIM3UPYET
o0pasoBaTebHBIA  TPOIIECC, CBOEM U 4Yyxko#

TIeJIarTOTHIECKON JCATENBHOCTH (B MPEAMETHOW 00JIacTH
10 MPOGUITIO TIOATOTOBKH) C TOYKH 3PCHHS COOTBETCTBHS
TpeOOBaHUAM 0O0pa30BATENBHBIX CTAaHAAPTOB OOIIETO
00pa3oBaHUsT M OCHOBHBIM METOJUYECKUM IPHHIUIIAM
00yUJeHUS MaTEMaTHKE

[IK-1 Cnocoben
MPOEKTHPOBATh
MPEAMETHYIO CpeTy
00pazoBaTeIbHBIX
MPOTPaMM U HX DJIEMEHTOB
Y Ha OCHOBE 3TOTO
OCYIIECTBISATH
MEeIarOTUYECKYFO
MOJJIEPIKKY U
COIIPOBOXKIICHHE
00yJaromuxcs B IpoIecce
JIOCTHIKEHHS
METarnpeMETHBIX,
MPEAMETHBIX U JINYHOCTHBIX
pe3yNIbTaToB

Hcmonb3yeT 0OCHOBHI TEOPETUIECKIX CBEICHUHA B 00JIaCTH
T€OMETPHH, OCHOBHI JIOTHKH, OCHOBHBIE MaTeMaTHYECKHe
MOHATHS B CBOCH NPOGECCHOHATBHOU JIEATSIIBHOCTH,
amrmapar BEKTOPHOU anreOphl [Tl pelIeHus 3aad, pemaeT
3a/1aqu BEKTOPHBIM METOZIOM, paccyxmaeT
MaTeMaTHYECKUM S3BIKOM

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CTIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:




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

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIPEIEISIOMNX 3aounas
(cemectp)
MEXIUCIUIUIMHAPHBIE
CBA3M 516171819 (10
1 [Anrebpa u Teopus + |+ |+ |+
yrcen
2 |Maremaruueckuil u o e R o R o
(DYHKITMOHAIBHBII
aHanmu3

I1IK-1 CriocobGeH mpoeKTHpOBaTh MPEIMETHYIO cpely 00pa3oBaTeNbHBIX MPOrpaMM U MX
SIEMEHTOB W Ha OCHOBE JTOTO OCYUIECTBIATH MENArOTHYECKYI0 TOAJIEPKKY U
COIIPOBOXJIEHUE  OOy4aroIuxcsi B  MPOLECCe  TOCTHKEHUS  METalpeAMETHBIX,
MPEIMETHBIX U JMYHOCTHBIX PE3YJIbTaTOB

Ne HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
OTIPEJICIISIOIINX

(cemecTp)
MEKTUCIUTUTHHAPHEIE
CBSI3H 31415678910

3aouHas

1|Anrebpa u Teopus + |+ |+ |+
qrcen

2 |Beimyxuiblii aHanus +

3 | Auddepenimanbrbie +
ypaBHEHHS

4 |MaremaTnueckas +
JIOTHUKA U TEOPHUSI
aJTOPUTMOB

5 [Metonuka + |+ |+ |+ +]|+]|+
NpenoaaBaHusl
npOoUIBHBIX
JUCLUTUINH

6 [MeTons! +
MaTeMaTH4YeCKOMH
¢buznkn

7|O0mmas u + |+ |+ |+ |+ |+ ]|+
IKCIICPUMEHTAJIbHAS
¢uznka

& [OcHOBEI +
MUKPO3ICKTPOHUKHU

9 (ITegaroruueckas + |+ |+ + | +
MIPaKTHKA

10|9nexkTpopaAnOTEXHUK +
a

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

HucuumuinHa «l'eoMeTpus» OTHOCHUTCS K 00s3arenbHOM yactu ywyeOHoro tuiaHa OIl mo HampaBiieHUIo
noaroroBku 44.03.05 - [legarornueckoe o6pazoBanue (¢ AByMs MPOGUISIMUA TOATOTOBKH).

Hucuununa «I'eomerpusi» uzyqaercs B 3, 4, 5, 6, 7, 8 cemecrtpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCHHUILUIMHEL: 15 3.€.



3aoynas: 15 3.e.

Bun yueOHOM paboThI (Bciigqf;:%)

OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 540
KonTaktHas pabora 64
Jlexnuu (Jlekiun) 32
[Tpaktuueckue (IIpakr. pab.) 32
CamocrostenbHas pabota (CP) 442
DK3aMeH 18
3auer 16

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
313 1|3
3 cemecTp
1 JIuneiinbie Brimonnenue
MPOCTPAHCTBA. 2 1 |20 MPAKTUYECKUX
3aJaHuN
2 bazuc n BelnonnHeHne
pa3MepHOCTh MPAKTHYECKUX
JIMHEWHOTO 1 1 |20 3aJaHMIL;
MPOCTPAHCTBA KonTtponbHas
pabora
3 [TognpocTpaHcTBa Brinonnenne
JIMHEMHBIX 1 2 |20 MPAKTUYECKUX
MPOCTPAHCTB. 3alaHui
4 cemectp
4 ConpspxkeHHOE Brinonnenue
MIPOCTPAHCTBO. MPAKTHYECKUX
2 2 120 3aJIaHHI;
KonTtponbHas
pabora; 3ader
5 JIunelinpie BelnonnHeHne
O0TOOpaKEeHUS 1 I |20 MPAKTUYECKUX
3aganuii; Onpoc
6 JInneinbie Brinonxnenue
onepaTopbl 1 1 |20 MPAKTUYECKUX
3aganuii; Onpoc
5 cemecTtp
7 NnemnoreHTHbIE Brinonxnenue
OTepaTophl. MPaKTUYECKUX
2 2 | 38 | 3amanuii; Onpoc;
KontponbpHas
pabora




8 CobcTBeHHBIC Brimonnenue
BEKTOPHI U MPAKTHYECKUX
VHBAPUAHTHBIE 2 | 2 |22 | 3apmanuii; Onpoc
MOJIIIPOCTPAHCTBA.

6 cemecTp

9 ’Kopnanosa Brimonuenue
HOpMasbHas popma MPAKTHYECKUX
MaTpPHIIBI 4 4 |22 3aJaHMIi;
JINHEMHOTO KonTtponbHas
oreparopa pabora

10 Kommiexkcudukanms Buytpennue
JINHEMTHOTO 4 | 4 |30 TECTUPOBAHUE
oreparopa.

7 cemecTp

11 bununelinbie u Brinonnenne
KBaJIpaTU4YHbIC MPAKTHYECKUX
(hopMmBL. 2 | 2 | 62 | 3amanwmii; Omnpoc;

KonTtponbHas
pabora

12 EBxnnnaoBEI 1 Brimonuenue
YHUTapHbIE MPAKTHYECKUX
BEKTOPHBIC 2 2 |65 3aJaHui
MIPOCTPAHCTBA.

8 cemectp

13 MHoromepHsie Brimosnnenue
appuHHbIC 4 |1 4 |44 IPAKTHYECKUX
MPOCTPAHCTBA 3aJjaHUN

14 MHoromepHsbie Brinonnenne
€BKJIUOBbI MPAKTHYECKUX
MPOCTPAHCTRBA. 4 | 4139 3aJIaHH;

KonTtponbHas
pabora

Tema 1. JIuneiinbie npocrpancTsa. (OIIK-8)
Jlexknus.
ITonsTre nuHEHOrO NpocrpancTsa. IIpumepst. IIpocTeiime cBoOWCTBA IMHEHHOTO IPOCTPAHCTBA.
[ToHsiTHE TMHEHHOW 3aBUCUMOCTH BEKTOPOB JIMHEMHOTO MPOCTPAHCTBA.
IIpakTH4eckoe 3aHATHE.

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

2.  Pemenue 3amau no teme «IIpocrelimme cBoiCTBa JIMHEHHOTO TpOCTpaHCTBa» U3 3anaunuka O.11.
bensesoit, E.A. [1anacenko, FO.I. ®omuueBoii «Bompocsl # 3a/1auu 10 JTUHEHHOM anredpe u reoMeTpun
Ne Ne14-17.

3. Pemenue 3agau no teme «IloHsTHE TMHENHON 3aBUCUMOCTH BEKTOPOB JIMHEHHOIO MPOCTPAHCTBA» U3
3anaunuka O.I1. bensieBoit, E.A. ITanacenko, FO.I. ®omuueBoit «Bompockl u 3aaa4u no TuHEHHOM
anreOpe u reomeTpun» Ne Nel8-36.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. Moka3zarp, uto R3 . c onepanusimMu + u* SBiseTCS JIMHEHHBIM ITPOCTPAHCTBOM.



2. Pemmre BCKTOPHOC YPAaBHCHUC, YAOBJICTBOPAIOIICC JOIMMOTHUTCIBHBIM YCIOBUSIM.

b
3. BBIACHUTS SIBIIETCA JIM IMHEHHBIM IPOCTPAHCTBOM KOHKPETHOE MHOKECTBO UUCEIN C ONPEACIEHHON Ha
HEM OIlepalel YMHOKEHHS] YHUCEIL.

4. BBISICHUTB, SIBISETCS JIU MHOXKECTBO PAIlMOHAJIBHBIX Yncell Q, C ONpEAeICHHOW Ha HEM omepaleit
YMHOXEHUS YHACEIL, TUHEUHBIM IPOCTPAHCTBOM.

5. BBISICHUTB JIMHEHHYIO 3aBUCUMOCTb CUCTEMBI BEKTOPOB.

6. JImHEHO HE3aBUCUMYIO CUCTEMY BEKTOPOB JOIOIHHUTE /10 6a3uca COOTBETCTBYIOIIETO TUHEHHOTO
MPOCTPAHCTBA.

Tema 2. ba3uc u pa3mepHOCTh JMHelHOro npocrpancrea (OIIK-8)
Jlexknus.

basuc u xoopauHatel BekTopa. Ilepexom or omHOro Oa3mca 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 nuHEHOTO ipocTpancTBa» U3 3anauynuka O.11. bensesoil, E.A. [lanacenko, HO.T.
®omuueBoii «Bompocsl u 3anaun o JuHEHHOU anredpe u reometpun» Ne Ne 37-63.

2.  Pemenue 3agau 1o Teme «basuc u koopauHarel Bekropa. [lepexon oT onHoro 6asuca K Apyromy.
Pa3mepHocTh nuHeEitHOTO ipocTpancTBa» u3 3anaunuka O.11. bensesoii, E.A. [lanacenko, HO.T.
®omuueBoii «Bompocsl u 3amaun mo auHeHHOU anredpe u reometpun» Ne Ne 64-80.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThI.

1. loka3aTb, 4TO Kax/1asi U3 IByX 3a/JIaHHBIX CHUCTEM BEKTOPOB sBisieTcs 6azucom B R3. Haiitu matpuity
nepexojia OT nepBoro 6asuca ko BTopomy. HaiiTi KoopJuHATHI BEKTOpa B MEPBOM 0a3uce, eCIu 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 TapaMeTpa U3 JUHEHHOW HE3aBUCHUMOCTH 3aJaHHOM CHUCTEMBbI BEKTOPOB
BBITEKAET JIMHEHAs! HE3aBUCUMOCTh APYTrod 3aJJaHHOM CHUCTEMBI BEKTOPOB.

4. Haitnute KoopMHATHI 3aIaHHOTO BekTopa mpocTtpaHcTBa C Hax mosieM R B 3amanHom 6asuce .
5. BeIsCHUTB U30MOP(HBI U TUHEHHBIE 3aJJaHHbIC JTMHEHHBIC POCTPAHCTBA HAJ TosieM R.
6. [l1st mpocTpaHCTBa PEIICHUH CIICTYIOIIEH CUCTEMBI YPaBHEHUN YKaKUTE KaKue-In00 0a3uCHI.

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

Tema 3. IlonnpocTpancTBa JuHeldHbIX pocTpancTB. (OIIK-8)

Jlekumus.
[TonsiTHe mOAMpPOCTpAaHCTBA JIMHEWHOTO TMpocTpaHCTBA. JIMHEHHass 000J0YKa CHUCTEMBI BEKTOPOB.
PasmepHocTh nmHE#HHOW 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 MOAIPOCTPAaHCTBA JMHENHOTO IpocTpaHcTBa. JInHelHas
000J104Ka CUCTEMBI BEeKTOPOB. PazmepHoCTh nuHeiiHOM o6onoukn» u3 3agaunnka O.11. bensesoit, E.A.
[Tanacenko, FO.I. ®omuueBoii «Bormpockl U 3amauu 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. ®omuyeBoii «Bomnpocsl u
3aJa4M 1o JUHEHHoU anreOpe u reometpum» Ne Ne 86-92; 95-99.



3.  Pemenue 3ama4 1o teme «PaziiokeHne JUHEMHOro MpoCTPaHCTBA B IPSAMYIO CYMMY MPOCTPAHCTBY U3
3agaunuka O.I1. benseoii, E.A. [Tanacenxo, FO.I. ®omuueBoii «Bompocsl W 3aa4u 1o TMHEUHOU
anreope u reometpum» Ne Ne 100-105.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1 Moxet u 06pa3om (MpooOpa3oM) HyJIEBOTO AJIEMEHTa ObITh HEHYJIEBOM 3JIEMEHT?

2 SIBnsercs 1M MHOXKECTBO PAllMOHAJIBHBIX YHCET MOANPOCTPAHCTBOM JMHEMHOIO MPOCTPAHCTBA
BCIICCTBCHHBIX YHUBCJI HA/l ITOJIEM BCIICCTBEHHBIX yucen?

3 SIBnsieTcs 1M MHOYKECTBO PALlMOHAJIBHBIX YUCEI MOANPOCTPAHCTBOM JUHEHHOIO IIPOCTPAHCTBA
BCIICCTBCHHBIX YMBCII HAJl MTOJIEM pAallMOHAJIbHBIX yucen?

4 I[OKa)KI/ITG, 4YTO MHOXXCCTBO, COACPKANICC TOJILKO Hy.]'IeBOf/'I DJICMCHT, ABJIACTCA HAUMCHBIIINM
MOJIIPOCTPAHCTBOM CPEAH BCEX MOANPOCTPAHCTB BEILIECTBEHHOTO JIMHEWHOTO MTPOCTPAHCTBA (T.€.
MOJIIIPOCTPAHCTBOM, COIEPIKAIUMCS B JIFOOOM JIPYTOM IOANIPOCTPAHCTBE 3TOTO MPOCTPAHCTBA).

5 MoryT 11 6b6ITh U30MOPGHBIMU JTUHEHHOE MPOCTPAHCTBO U €T0 MOJIPOCTPAHCTBO, HE COBMAAA0IIEe
CO BCEM IPOCTPAHCTBOM?

6 JloxaxxuTe, 4TO JIMHEWHAss 000JI0YKa HE U3MEHUTCS, €CIIM B TIOPOXKIAIOIICH CUCTEME IIOMEHSATh
MecTaMu KakKue-JI10o ee 3IEMEHTHI.

Tema 4. ConpsizkeHHoe npoctpancTso. (OIIK-8)

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

IIpakTnyeckoe 3ansATHE.
1.  Pemenue 3amau no teme «IloHsTHE MOAIPOCTPAHCTBA JMHENHOTO IpocTpaHcTBa. JInHelHas
000J104Ka CUCTEMBI BEeKTOPOB. PazmepHoCTh nuHeiiHO# o6onoukn» u3 3agaunnka O.11. bensesoit, E.A.
[Tanacenko, FO.I. ®omuueBoit «Bompockl U 3a1auu 1o JuHeHo anredpe u reomerpun» Ne Ne 106-112.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

Jlokakure, YTO MPOCTPAHCTBO MHOTOWICHOB HaJl TIOJIEM PALMOHAIBHBIX YHCET HE H30MOP(HHO CBOEMY

COIPSKEHHOMY ITOAIIPOCTPAHCTBY.

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

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

IIpakTnyeckoe 3aHsATHE.
1.  Pemenue 3a1au 1o Teme «JIMHeHHbIE 0TOOpaKEHUSI BEKTOPHBIX MPOCTPAHCTB M UX CBOMCTBA.
Oo6parumble nHeHbIe oToOpakeHus. M3omopduszm» uz 3agaunuka O.I1. bensieoii, E.A. I1anacenko, FO.I.
domuueBoir «Bompocs! u 3amaun mo auHERHOH anredpe u reometpun» Ne Ne 113-116; 124, 125.
2. Pemenwme 3amau mo teme «Marpuiia THHEHHOTO 0TOOpakeHus1. MaTpudyHas 3anuch JJMTHEHHOTO
oroOpakenus» u3 3amadnuka O.I1. bensesoi, E.A. [Tanacenko, 10.I. ®omuuesoit «Bompockl u 3amga4uu mo
nuHerHoM anreope u reomerpum» Ne Ne 117-123.

3.  Pemenue 3amau mo teme «Sapo u o6pas nmuHerHoTro oToOpaxeHus. Monomopdusm. [Ipusnak
MoHoMopduzma. dnumopdusM. [Ipusnak snumopdusma. Mzomopdusm. IIpuznak nzomopduzmay u3
3agaunuka O.I1. benseoit, E.A. [Tanacenxo, FO.I. ®omuueBoii «Bompocsl W 3aa4u 1o TMHEUHOU
anreope u reometpum» Ne Ne 126-140.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1 B n-MepHOM JIMHEHHOM MPOCTPAHCTBE 3aJaH MPOU3BONIbHBIN Oa3uc. Kakoil Bua B 3TOM 0azuce uMmeer

MarpuIa

a) HyJIb-Olleparopa;
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0) TOXXJIECTBEHHOTO OIIEepaTopa;
B) omieparopa momoous?
2. IlpuBenure npuMep JIMHENHHBIX onieparopoB A u B, 11 koTopbix nMeeT MecTto paBeHcTBO AB =BA.
3. SIBngeTcs 1M KOMMYTATOp JIBYX JIMNHEHHBIX OMEPATOPOB JIMHEHHBIM OIlepaTopomM?
4. Kak BbIpa)kaeTcs MaTpuLia KOMMYTaTopa JIMHEHHBIX oreparopoB A u B uepe3 marpuiisl 3Tux
orneparopoB?
5. Kaxoit onepartop siBisieTcsi 00paTHBIM
a) K oreparopy moaoous;
0) K orepaTopy MOBOPOTA HA 33aJJaHHBIH yroji B IBYMEPHOM BEKTOPHOM IIPOCTPAHCTBE FEOMETPHUUECKUX
BEKTOPOB?

Tema 6. JIuneitnbie oneparopsl (OIIK-8)

Jlekumus.
Jlunelinpie onepaTopsl. Marpuiia JUHEHHOTO orepaTopa B pa3audHbIX O0a3ucax. JIeHCTBUS Hall TMHEHHBIMHU
omneparopaMHd. Marpuua CyMMBbl OINEpaTOpPOB, MaTpHlla MPOU3BEICHHUs OIlEepaTropa Ha YHUCIO, MaTpula
KOMITO3UIIMK omnepaTopoB. CBONCTBA JIMHEHHBIX Olepanuii Haj omneparopaMu. Kommosuius onepaTopos.
CBoiicTBa KOMIO3HUIIMK ONEpaTopoB. TOXIACCTBEHHBIH M HyJeBOW omeparopbl. OOpaTHUMBIA omeparop.
YcnoBrue 00paTuMOCTH TUHEHHOTO orepaTtopa. JledekT u panr TuHEHHOTO orepaTopa.

IIpakTn4yeckoe 3ansATHE.
1.  Pemenue 3amau no teme «JleiicTBUs HaJ JIMHEHHBIMU oliepaTopamMu. MaTpuiia CyMMBbI OIIEPAaTOPOB,
MaTpuLa IPOU3BEAEHHS OIIEPATOpa Ha YUCIIO0, MAaTPULIA 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 3agadnnka O.I1. bensesoii, E.A. [Tanacenko, FO.I.
domuueBori «Bompockl U 3a7auu 1o IMHEWHOU anreope u reomeTpurm» Ne No 148-153.

3.  Pemenue 3amay mo teme «OOpaTuMBbIil orepaTop. YciaoBue 0OpaTUMOCTH JIMHEHHOTO OTIepaTopa.
JNedexT 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.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1 Jloxasarb, 4TO JH000M JTMHEWHBIN OMepaTop MEPEBOIUT JTFOOYIO TUHEHHO 3aBUCUMYIO CUCTEMY
BEKTOPOB B JINHEHHO 3aBUCUMYIO CUCTEMY BEKTOPOB.
2 Haiinure Bce MaTpuIibl, Kaxaas U3 KOTOPBIX MOJ00HA TOJILKO caMoil cede.
3 JlokakuTe, YTO KOMMYTATOpP ABYX JMHEHHBIX ONEPAaTOPOB HE MOXKET ObITh TOXXIECTBEHHBIM
npeoOpa3oBaHUEM.

Tema 7. UnemnorenTHbIe oneparopsbl. (OITK-8)

Jlekumus.
WNnemnorentHele oneparopsl. OnpeneneHue, ClencTBUs W3 onpeneneHus. lIpumepsl uMaeMnoTeHTOB.
Teopema 0 3a7aHUM MAEMIIOTEHTA MPU IMOMOIIM MOPSIMOM CyMMmbl mommpocTpaHcTB. [IpoexTop.Cymma
naeMioreHToB. [Ipu3Hak, korna cymma MAEMIOTEHTOB SIBISETCS UIEMIIOTEHTOM. [ eOMeTprYecKuil CMBICI
CyMMBbI HAEMIOTEHTOB.PasHOCTP maemnoreHToB. lIpu3Hak, kKorga pa3HOCTh MJIEMIIOTEHTOB SIBISIETCS
WIEMIIOTEHTOM. [eoMeTpuuecKnii CMBICI Pa3sHOCTH HIAEeMIIOTEHTOB.IIpon3BeneHre WIAEMIIOTEHTOB.
VYcnoBue, npu KOTOPOM MPOU3BEIECHUE HJIEMIIOTEHTOB SIBJIAETCS MAEMIIOTEHTOM. [eoMeTpUUecKuil CMBICT
MIPOU3BEICHUS WIAEMIIOTEHTOB. MHBOMOTHBHBIA oneparop. CBsA3b HMHBOJIIOTHBHOIO oOIleparopa C
HUJEMITIOTEHTOM.

IIpakTnyeckoe 3ansATHE.



1. Pemenue 3amau no teme «MaemnoreHTHbIE onieparopsl. OnpeneneHue, CIeICTBUS U3 ONPENETICHMSL.
IIpumepsl naemnoreHToB. Teopema 0 3aJaHUU UAEMIIOTEHTA ITPU IOMOILHU IPSIMON CyMMBI
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 uemMnotreHToB. [Ipu3Hak, korga cymmMma 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, korga 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. [Ipru3Hak, Korma pa3HOCTh HIEMIIOTEHTOB SIBIISIECTCS

unemnoreHToM. ['eomerpruueckuii cmbica pasHoctu» u3 3anadnuka O.11. bensesoit, E.A. I1anacenko, FO.T.

domuueBori «Bompockl U 3a1auu 1Mo JIMHEHHOU 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, BEIPAKAOIIYIO TEOMETPUUECKUI TIPOU3BEACHHS JIBYX

HJIEMIIOTEHTOB.

4. ChopmynupoBaTh | JI0Ka3aTh MPU3HAK WHBOJIOTHBHOCTH OTEpaTOpa.

Tema 8. CoOcTBeHHbIE BEKTOPbI M HHBAPHMAHTHbBIE MOANPOCTPAHCTBA.

(IIK-1)

Jlekumus.
WNuBapuantueie mnoanpoctpancTBa. [Ipumepsl. CoOCTBEHHBIE BEKTOpbl M COOCTBEHHBIE 3HAYCHMS.
CoOcTBeHHbIE TOAMPOCTPAHCTBA U HUX CBSA3b C HMHBAPUAHTHBIMU MOJANPOCTpAaHCTBaMH. JInHeitHas
HE3aBUCUMOCTh COOCTBEHHBIX BEKTOPOB. [Ipu3Hak AMAroHaJIbHOW MaTpPUIbl. XapaKTepUCTUUECKUI
MHOTOWIEH. XapaKTEepUCTUUECKOe ypaBHEHHE. XapaKTepUCTUUECKHEe KOPHU U UX CBS3b C COOCTBEHHBIMU
3HAYEHUSIMH JIMHEHHOTO omeparopa. KpaTtHocTh coOcTBeHHOro 3HadeHms. Crektp omeparopa. IIpoctoii
criektp. IIpumep.Aunaronanusupyemeie oneparopsl. [IpuMepsl AuaroHaAIM3UpyeMbIX onepaTtopoB. Teopema
O CYIIECTBOBAaHMM OJHOMEPHBIX WM JIByMEPHBIX WHBAPUAHTHBIX MOANPOCTPAHCTB OTHOCHUTEIBHO
JIMHEWHOTO OIlepaTopa B BEILIECTBEHHOM JIMHEHHOM MpocTpaHcTBe. OnepaTopsl ¢ MIPOCTBIM CIIEKTPOM.

IIpakTnyeckoe 3aHsATHE.
1. Pemenue 3amau mo teme «MHBapuantHele nmoanpoctpancTsa. [Ipumepsl. COOCTBEHHBIC BEKTOPHI U
coOcTBeHHBIC 3HaUeHUs. COOCTBEHHBIE MOANIPOCTPAHCTBA U UX CBSI3b C HHBAPUAHTHBIMU
noAnpocTpaHcTBamu. JInHelHast HE3aBUCUMOCTh COOCTBEHHBIX BEKTOpOB. [Ipu3HaKk quaroHanbHOM
Matpuisy u3 3aaaunuka O.I1. bensesoii, E.A. [lanacenko, 10.I. ®omuueBoit «Bompockl u 3aauu mo
nuHelHo anreOpe u reometpun» Ne Ne 189-195.

2. Pemenue 3amay no teme «XapaKTepUCTUYECKUNA MHOTOUYJIEH. XapaKTEPUCTUUECKOE YPABHEHUE.
XapakTepucTUUYECKUE KOPHU U UX CBA3b C COOCTBEHHBIMH 3HAYEHUSMU JIMHEHHOTO onepatopa. KpartHocTh
cobctBeHHoro 3HaueHus. Crektp oneparopa. [Ipocroit cnexktp.» 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.
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3. Pemenue 3amau no teme «Jluaronanusupyemsele oneparopsl. [IpuMepsl [uaroHaau3nupyeMbIix
oneparopoB. Teopema 0 CylIeCTBOBAHUU OJJHOMEPHBIX WJIK JBYMEPHBIX HHBAPUAHTHBIX MOAIPOCTPAHCTB
OTHOCUTEJLHO JIMHEHHOTO ONepaTropa B BEIIECTBEHHOM JINHEMHOM MpocTpaHcTBe. OnepaTopsl C MPOCTHIM
cnexkrpom» u3 3anaunuka O.I1. bensieoit, E.A. [1anacenko, FO.I. ®omuueBoii «Bomnpocsl U 3a1auu 1o
nuHeWHoU anreOpe u reometpun» Ne Ne 205- 216.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1 Jlokasark, 4TO MepecedeHure AByX HHBAPHAHTHBIX MOJIPOCTPAHCTB JIMHEHHOTO oreparopa sSBIsSeTCs
MHBapUAHTHBIM MOIMPOCTPAHCTBOM.
2 JlokaxkuTe, 4TO JTMHEWHBIN oneparop, ACMCTBYIONINNA B IMHEHHOM MPOCTPaHCTBE R pazmepHocTH n, HE
MOYKET UMETh 00Jiee N pa3IuYHbIX COOCTBEHHBIX 3HAYCHUH.
3 Wmeet 11 cOOCTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI:
a) HyJIb-OIIeparop;
0) TOKJIECTBEHHBIN OTIEPATOD;
B) oreparop noaoous?
4. Kakue nmoanpocTpaHCTBa SIBJISAIOTCS HHBAPUAHTHBIMU OTHOCHUTEIBHO:
a) HyJIb-OIIEpaTOpa;
0) TOKJIECTBEHHOTO OTIEPaTOpPa;
B) omneparopa noxoous?
5. CripaBesiuBO JIM YTBEPKJIEHUE: TIOAMPOCTPAHCTBO, COCTOALIEE U3 OAHOTO HYJIEBOTO JIE€MEHTA, SBISETCS
MHBAapUAHTHBIM OTHOCHUTEIHHO JH000r0 JIMHEHHOTO oniepaTopa?
6. Kakoli B nMeeT MaTpHIla JIMTHEMHOTO OTIEpaTopa, €CIIM MEPBbIE K 0a3UCHBIX BEKTOPOB SBIISIOTCS €TO
COOCTBEHHBIM MOJANPOCTPAHCTBOM?

Tema 9. ’Koparanosa HopmasnbHas (popMa MaTpuIbl JIHHeitHOro oneparopa (IIK-1)

Jlexknus.
HunbnorenTHble oneparopsl. Teopema 0 COOCTBEHHBIX 3HAUEHHSIX HWIbNOTEHTA. LluKknndyeckuil oneparop.
CBs3p LMKIMYECKUX OIEpPAaTOPOB C HWIBIIOTEHTaAMHM. TeopemMa O MpsIMOM CyMME HWHBapHaHTHBIX
MOAIPOCTPAHCTB OTHOCUTENIBHO HWIBIIOTEHTHOIO omneparopa.KopHeBbie mnoampocTtpancTsa. (CBolicTBa
KOopHEBBIX noanpoctpancTB. KopHeBoe paznoxenue. Ilpumepsl. )Kopnanosa kierka. JKoppaHnoBa MaTpuua.
Teopema 0 xKopaaHOBOM HOPMATBLHON (OpPME MaTPHIIBI JTUHEHHOTO oneparopa. JXKopaaHos 6a3zuc. AIropuTM
HaXOXKJIEHHUs 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 OMEPATOPOB C HUIIbIIOTEHTaMH. TeopeMa o
IIPSIMON CYMM€ MHBAapPHAHTHBIX 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 230-237.

2.  Pemenue 3amau no teme «KopHeBble noanpocrpancTBa. CBOMCTBa KOPHEBBIX NOAIPOCTPAHCTB.
KopueBoe pasznoxenue» u3 3agaunuka O.I1. benseoit, E.A. Ilanacenko, 10.I. ®omuueBoit «Bomnpocsl u
3aJ1a4yM 1o JUHEHHo! anreOpe u reometpun» Ne Ne 220-223,217-219.

3. Pemenue 3amau no teme «Kopnanosa kietka. JKopaanosa marpuna. Teopema o )k0pJaHOBOM
HOpMaJTbHOU (hopMe MATPUIIBI THHEHHOTO orneparopa. JKopaaHoB 6a3uc. ANTOPUTM HAXOKICHUS
KOPJIaHOBOW HOPMATBHOM ()OPMBI MaTPHUIIBI TUHEHHOTO Oleparopa 1 )KOpJaHoBa 0a3ucay U3 3aJa9YHUKA
O.II. bensesoii, E.A. Ilanacenko, FO.I. ®omuuenoii «Bonpocsl u 3agaun 1o JUHEWHOM anredpe u
reomeTpun» Ne Ne 224- 229,

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1.  Omneparop, IEUCTBYIONIMI B BEIIECTBEHHOM JIMHEWHOM NMPOCTPAHCTBE, 3a/1aH MaTpuled A B
HEKOTOPOM 0asuce 3TOTo MpoCcTpaHcTBa. BoiscHUTH: 1) AuaroHanu3upyeM Ju 3ToT onepatop? B ciayuae
MOJIOKUTEJILHOTO OTBETa HAWIUTE HOBBIM 0a31C U COOTBETCTBYIOLINI BUI MAaTPHULIBI.
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2) HaiiuTe KOPHEBOE Pa3IOKEeHHUE THHEHHOTO MPOCTPAHCTBA OTHOCUTEIHLHO STOTO OIeparopa.
3) mpuBeAMTE MaTPUILy orepaTopa K KOpPAaHOBOW HOpMaJIbHOM (hopMe, HalIUTe KOPAAHOB Oa3mucC.

2. Jlokasarp, 4TO €ClIi JTMHEHHBIN orepaTtop A HEBBIPOXKIACHHBIN, TO JII000€ MOIMPOCTPAHCTRO,
MHBAapHUAHTHOE OTHOCHUTEIHLHO 3TOTO ONeparopa, MHBAPUAHTHO U OTHOCUTENIBHO OIeparopa, 00paTHOTo K A.
3. Ilycth A - )kopaaHOBa KJIETKa MOpsAKa 4 ¢ AJIEMEHTOM a Ha IIaBHOW auaroHanu. Haiiaure sxopaaHoBy
HOpMaJlbHYIO (hOpMYy KBajapaTa 3TOW MaTpPHUIIBL.

4. JIuHeWHbIN onepaTop HA3bIBACTCS MOTYIPOCTHIM, €CJIH IS JIIOOOTO HHBAPHUAHTHOTO TIOIPOCTPAHCTBA
MMEEeTCsI IOMOJIHUTETFHOE MHBAPHAHTHOE TOANPOCTPAHCTBO. Jl0Ka3aTh, 4TO JII0O0H JTMHEHHBIN OrepaTop
MO>KHO €JUHCTBEHHBIM 00pa30oM MPEICTaBUTh B BUAE CYMMBbI IEPECTaHOBOYHBIX IMOIYIPOCTOTO U
HUJIBIIOTEHTHOT'O OIIEPaToOpPOB.

Tema 10. Kommiiexkcnpukanus JuHeitHoro oneparopa. (ITK-1)

Jlexknus.
Teopema I'amunsrona-Kanu. Kommuiekcudukanms JIMHEHHOTO oreparopa.
KomMmnnekcHo-auaronanusupyemele  oneparopbl. CoOIpspKEHHBIE  olleparopbl. Marpuua CoOnpsiKEHHOTO
oreparopa B AyaJlbHOM Oa3mce.

IIpakTnyeckoe 3aHsATHE.
[IpakTHueckue 3aHATHS: HE IPELYCMOTPEHBI

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.

1. JlokaxkuTe yTBEpXKACHHUE: €CIIU ONepaTop 0OpaTHM, TO M CONPSHKEHHBIN K HEMY OIepaTop TOXe
obparum. HaiimuTe cBA3b MEX Ty MaTpUIlaMyd OOPaTHBIX ONIEPATOPOB.

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

Jlekumus.
buwmmneitaple  pyHknuonanel. bunuHeliHble W KBaapaTU4HbIe (QopMBl. Marpuilkl OWJIMHEHHOW W
KBaJpaTUIHOM GOopM M HX TpeoOpa3oBaHUE MPHU Iepexone K HOBOMY Oasucy. Panrm OwnvHeWHOW wu
kBagparuyHoi ¢opm. Ilpumepsi.IlpuBenenue kBaapaTHUHBIX (GOPM K KAHOHUYECKOMY BHIY METOJIOM
Jlarpamxka. Ilpumepsl. Hopmanbnbiii Bun kBagpaTudHod (opmbl. [lomoKUTENbHBIN, OTpHUIATEIBHBIN
MHACKCHl KBaApaTHUHbIX ¢opMm. CurHarypa. 3akoH HHepuUuH KBaapaTuuHbiX Qopm. I[Ipusenenue
KBaJpaTU4yHbIX (OpM K KaHOHMYECKOMY BHIy MeTonoM fxobou. IIpumepsl.llonoxurensHo onpeneieHHbIe
kBazparuynbie popmel. Kputepuii CunbBectpa.

IIpakTn4yeckoe 3ansATHE.
1.  Pemenue 3a1au no Teme «bunuHeiinsie GyHKINOHAB. bunnHelHble U KBagpaTuyHbIe (POPMBIL.
Marpuubl OWIMHEHHON 1 KBapaTHyHON (GOpPM U MX IpeoOdpa3oBaHKe MpU Iepexoe K HOBOMY 0a3ucy.
Panru 6ununelinoi u kBaaparudnoit popm» u3 3agaunuka O.I1. bensesoii, E.A. Ilanacenko, FO.T.
®omuueBoii «Bompocsl u 3amaun 1o JuHEHHOU anredpe u reomeTpun» Ne Ne 238-246.

2. Pemenwme 3agau mo teme «IIpuBeaeHue KkBagpaTuaHbIX GOpM K KAHOHHUECKOMY BUAY METOIOM
Jlarpanxa» u3 3agaunuka O.I1. bensesoii, E.A. [Tanacenko, FO.I. ®omuueBoit «Bompockl u 3aga4u o
nuHerHou anreope u reometpun» Noe No 247-251.

1 3. Pemenue 3agau no teme «IIpuBenenue kBaapaTHIHbIX GOPM K KAHOHHYECKOMY BHY METOIOM
Sxobn» u3 3amaunuka O.I1. bensesoii, E.A. [lanacenko, 10.I. ®omuueBoii «Bompockl u 3a1auu 1o
nuHenHo# anredpe u reomerpum» Ne Ne 252 (1-10).

1 4. Pemenwue 3amau no Teme «HopmanbHbii BUa kBagpaTHaHOU (HopMbl. [100KUTETBHBIH,
OTpULATEIbHBIA HHACKCHI KBaApaTU4HbIX (hopM. CurHatypa. 3aKkOH UHEPIIMH KBaJAPATUYHBIX (HOpM.
[TonoxxutenbHO onpeneneHHbie kBaaparuaHbie popmbl. Kpurepuii CuiibBecTpay u3 3agagnuka O.11.
bensesoii, E.A. Ilanacenko, 10.I. ®omuueBoii «Bompockl u 3aauu 1o JUHEWHOH anredpe u
reomeTpun» Ne Ne 252-274,

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



14

1. IlpuBecTy K HOpMAJILHOMY BHy U HAWTH KAaHOHHMYECKUH 0a3uc TaHHOW KBAaAPATUIHON (POPMEI

AByMsl criocobamu: MetonoM Jlarpamka u MetofoM SIkoou. BeIACHUTD, SBIISETCS JIN
(dbopma MoJIOKUTENBHO onpeeraeHHoi. HailTu ee curnatypy u paHr.
2. Jloka3aaTb, 4TO KBaJgpaTH4yHas (popMa sIBISETCS MOJOKHUTEIBHO ONPEAEICHHOMN TOra U TOJIBKO TOT/a,
KOIZIa BCE XapaKTECPUCTUUYECKUE YHCIIa €€ MAaTPULBI ITOJIOKUATENBHBI M OTPHLIATEIIBHO ONIPENEICHHON Toraa
Y TOJIBKO TOTZA, KOTZla OHU OTPULIATEIIbHBI.
3. Jloka3zarb, 4TO KBaJpaTuyHast (hopma sBISETCS MOJOKHUTEIHHO ONPEACTICHHOM TOT1a U TOJIBKO TOT/A,
Korja Bce KO3((UIIMEHTH XapaKTePHUCTUYECKOTO MHOTOWIEHA €€ MaTPHIIBI OTIMYHBI OT HYJISL M 3HAKH ITHX
K03((UIIEHTOB YepeayIoTCsl, IpUIEM CBOOOTHBIN YJIEH MOJIOKUTETEIICH.

Tema 12. EBKIMA0BBI H YHUTAPHbIE BEKTOPHbIE MPOCTPAHCTBA.

(IIK-1)

Jlexknus.
[TonoXuTeNnbHO ONpeAeICHHbIE SPMUTOBBI (PYHKIIUH B IMHEHHOM MpocTpaHcTBe. OPTOroHaIbHbBIE CHCTEMBI
BekTOpoB. [lpumepsl. OproHopmupoBannbiii 6asuc.IIponiecc oproronanmzamuu 0Oasuca. [Ipumepsi.
OpTtoroHanpHble M YHUTApHbIE Marpullbl. EBKIMIOBBI M YHUTApHBIE MPOCTPAHCTBA W UX MPOCTEUIINE
cBOMCTBAa.OpPTOrOHAJIBHOE JONOJHEHUE K IMOAINPOCTPAHCTBY YHHMTAPHOIO IMpocTpaHcTBa. ComnpsKeHHbIE
OIepaTopbl B YHUTapHOM NpocTpaHcTBe. CBOMCTBA CONPSHKEHHBIX ONEparopoB. Marpuiia conpsiKEHHOTO
oneparopa.Hopmaneuble omeparopsl. Teopembl 0 COOCTBEHHBIX BEKTOpaX HOPMAJIBHOIO OIeparopa.
VYuurtapueie oneparopbl. CBsi3b YHUTApHBIX ONEPATOPOB C HOPMAJbHBIMHU ornepatopaMu. OpTOroHajabHbIE
oneparopbl. [Ipu3HaKu yHUTApHOCTHM JUHEHWHOTrO omneparopa. Marpuiia yHHTapHOTO oOleparopa B
opToHOpMaibHOM ©Oaszuce. CTpyKTypa OpPTOTOHAJIBHOTO JHHEWHOTO oreparopa B  €BKIHIOBOM
npoctpaHcTBe. CUMMeETpUYeECKUE (3pMHUTOBBI) oniepaTopsl. CBOIICTBA CHMMETPHUUECKUX ONIEPAaTOPOB

IIpakTH4Yeckoe 3aHATHE.
1. Pemenwue 3agay mo TeMe « IpMUTOBBI (PyHKIIMH B JIMHEWHOM TIpocTpaHcTBe. [Iporece
oproroHaym3aiuu 6asuca» us 3agadnuka O.I1. bensesoii, E.A. Tlanacenko, }0.I. ®omuueBoit «Bompockr
Y 3aJ1a4H 110 JTUHEHOM anredpe u reomeTpun» Ne Ne 275-285.

2. Pemenue 3amay no teme «EBKIMAOBBI M YHUTapHBIE IpocTpaHcTBay U3 3agaunuka O.I1. benseBoi,
E.A. Tlanacenko, 1O.I. ®omuueBoii «Bompockl u 3a1auu 1o JUHEWHOHN anreope u reomeTpum» Ne No
286-306.

1 3. Pemenue 3agau 1o teMe «OpTOrOHAJIBHOE JIOMOJIHEHUE K MOAMPOCTPAHCTBY» U3 3aJa4HUKA
O.I1. bensesoii, E.A. Tlanacenko, }0.I. ®omuueBoii «Bompockl u 3aga4u 1o JUHEHHOM anredpe u
reomeTpun» Ne Ne 307-352.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1 Jlokasarb, 4TO MPOU3BEICHUE ABYX OPTOTOHAIBHBIX (YHUTAPHBIX) IPeoOpa3oBaHuil caMo
OpPTOTOHABHO (YHUTAPHO).

2 Jlokasarb, 4TO B JIt0OOM N - MEPHOM €BKJIMI0BOM ITPOCTPAHCTBE CIIPaBEAINBA TEOPEMa KOCUHYCOB.

3 Jlokasarb, 4TO KOHEUHAsl CUCTEMA [TONIAPHO OPTOTOHAJILHBIX HEHYJIEBBIX BEKTOPB JIMHEIHO
He3aBUCHUMa. MOXHO JIM yTBEPKIATh JIMHEMHYIO HE3aBUCUMOCTD IIPOU3BOJIBHOM CUCTEMBI IIOIIAPHO
OpPTOrOHAJIbHBIX BEKTOPB?

4 Jloka3arb, 4TO JIMHEHHOE MOANPOCTPAHCTBO U €r0 OPTOTOHAIBLHOE JTOMOJIHEHUE B JIMHEITHOM
npoctpaHcTBe R cBs3aHbl cienyromumM 00pazom: KodphuueHTaMu JTUHEIHO HE3aBUCUMOM CHCTEMBbI
ypaBHEHUH, 3aJJat0IIEeH OTHO U3 3TUX MOANPOCTPAHCTB,CITyKaT KOOPAMHATHI BEKTOPOB Oa3uca JIpyroro
MOJIPOCTPAHCTRA.

Tema 13. Muoromepubie ap¢unHble npocTpancTsa (ITK-1)
Jlexknus.

AdduHHOE TPOCTPAHCTBO M €ro cBoiicTBa. AdduHHas cucrema koopauHar. [Imockoctu B appuHHOM
npocTpaHcTBe. B3anMHoe pacronokeHue IBYX IJI0CKOCTEeH B MPOCTpaHCTBE A”n.



VYpaBHEHHE IUIOCKOCTH B TmpocTpancTBe A”n. M3omopdusm adpuuHBIX npocTpaHcTB. AduHHbIE
npeoOpazoBanus ahpGUHHBIX MPOCTPAHCTB. AHANUTHYECKOE 3a1aHKe ad(HUHHOTO MPeodpa3oBaHusI.

I'pynna adduaHbix npeoOpa3oBaHuii  mpocTpaHcTBa A”n u ee mnoarpynnsl. I[Ipenmer addunnoi
T€OMETPHH.

IIpakTH4Yeckoe 3aHATHE.

1. Pemenue 3agau mo teMe «AddUHHOE TPOCTPAHCTBO U €ro cBoicTBa. Ad(UHHBIE KOOPIMHATHI.
ITepexon k HOBOM cucteMe koopauHar» u3 3anadynuka O.I1. bensiesoit, E.A. [Tanacenko, FO.I. ®omuueBoi
«Bomnpockl ¥ 3a1auun 1o IMHEWHOU anreope u reomeTpum» Ne No 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 reometTpun» Ne Ne 367-386.

3.  Pemenue 3amau mo teme «Addunnbie mpeodpazoBaHus adhGUHHBIX TPOCTPAHCTB. AHAITUTUYECKOE
3amanne agduHHOTO MpeodpazoBanus» u3 3anaunnka O.I1. bensesoi, E.A. [Tanacenko, F0.I. ®omuuenoit
«Bompocel ¥ 3a1auun 1o IMHEWHOU anreope u reomeTpum» Ne Ne 387-397.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

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

a) ecIu mapajuielorpaMM, TO  MapajielIorpaMM;
b) ecamTOo  mapawiesorpaMM M, TOHM  MapajlIeJIOTPaMM.
2. Jlokasarb, 4TO IMape COBPABIIMX TOYEK B a)()UHHOM MPOCTPAHCTBE COOTBETCTBYET HYJICBOM 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
MIPOCTPAHCTBOM, PA3MEPHOCTH KOTOPOTO COBITAJAET C PA3MEPHOCTHIO ATOH IIIOCKOCTH.

5. Jlokasarp, 4TO yepe3 Jr00bIC 1B pa3IudHbIe TOUKH ad(UHHOTO TPOCTPAHCTBA MPOXOTUT
€IMHCTBEHHAS TIpsiMast.

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

7.  BeIpa3uTh ycioBue mapauieIbHOCTH ABYX TUIOCKOCTEH  MepHOro ad(GUHHOTO MPOCTPAHCTRA,
3aJJaHHBIX OOIIMMHU YPaBHEHUSMH, C TIOMOIIBIO MMOHITHS paHT'a MaTPHULIBI.

Tema 14. MHOroOMepHbIe €BKJINAOBbI NPOCTPAHCTBA.

(IIK-1)

Jlexknus.
EBKIMIOBO N — MepHOE MpOCTpaHCTBO. kK — mutockoctu .PaccrosHue or Touku 10 k — IUIOCKOCTH B
npoctpancTtee 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. Ksaapukum B E”n. Ilepeceuenue mnpsiMmoii c
TUIIEPIOBEPXHOCTHIO BTOPOIo MOpsiika. ACUMITOTHYECKHE HarpaBiaeHus. CoOnpsiKeHHbIE HAITPABICHUS.

IIpakTH4eckoe 3aHATHE.
1.  Pemenue 3ama4 no teme «JIBUKEHUSI TPOCTPaHCTBA . I'pynna
nonoomit» u3 3amaunuka O.I1. bensieroit, E.A. [1anacenxo, FO.I'. ®omuueBoit «Bompocsl u 3amaun 1o
nuHerHou anreope u reometpun» No No 417-432.
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2.  Pemenwne 3amau o teme «KBaapuku B adh(hUHHOM MIPOCTPAHCTBE U UX MPUBEACHUE K HOPMaTbHOMY
Buny» u3 3agaunuka O.I1. benseBoit, E.A. Ilanacenko, I0.I. ®omuueBoit «Bompockl u 3agauu 1o
nuHelHo anreOpe u reomeTpun» Ne Ne 433-442.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. Jlokasark, 4TO KBaJipaT OPUEHTUPOBAHHOTO 00bEeMa Mapasiesienue/a, HOCTPOSHHOTO Ha
BEKTOpax MEPHOI0 €BKJIMI0BA IPOCTPAHCTBA, PaBEH ONpeAeauTeNto [ pama aTux
BEKTOPOB.

2. Jlokazarp, 4TO KBajpar JHArOHAIN MPSIMOYTOIBHOTO MEPHOTO MapajuIeenuIeia paBeH CyMMe
KBaJIPaTOB €To pedep, BRIXOMSIINX U3 OMHON BepIIuHbI ( MepHOe 00001eHne Teopemsbl [Iudaropa).

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

4.  HaiiTi yncio nuaroHajied  MEpHOTo Ky0a, OpPTOTOHAJIBHBIX K 3TON JHArOHaJIH.
5. Haiitu quny quaroHand  MEpHOTo Ky0a ¢ peOpoM JUIMHBI ¥ MpeJiell 3TOM TUHBI IPU

6. Jlokasarp, 4TO BCe JUArOHAJIM MEPHOro Ky0a oOpa3yloT OJUH U TOT ke YyroJl  CO BCEMH €ro
pebpamu. Haitnure sTot yrou u ero npenen npu  [Ipu kakom  moaydum

7.  Haiigure yroi MEeXIy TMaroHaJIbl0 MEpPHOTO Ky0a M €r0  MEpPHOU I'paHbIo.

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

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

baniabHO-peHTHHTOBBIE MEPOTIPUSTHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

BHyTpeHHue TecTUpOBaHME

Tema 10. Kommnekcuduxarus THHEHHOTO oneparopa.
Tect

BrinoJiHeHHe NPAKTHYECKUX 3aJaHUM

Tema 1. JInHeliHbIE IPOCTPAHCTBA.
Penrenue 3amay

Tewma 2. bazuc u pa3aMepHOCTb JUHEUHOTO MPOCTPAHCTBA
Pewenue 3amau

Tema 3. [lonnpocTpaHCcTBa TMHENHBIX TPOCTPAHCTB.
Penrenue 3amay

Tema 4. ConpsiKEHHOE MPOCTPAHCTBO.
Pewenue 3amau

Tema 5. JIuneiinble 0TOOpaKEHUS
Penrenue 3amay

Tema 6. JIuHeitHbIE onIepaTopbl
Pewenue 3amau
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Tema 7. UneMIIOTEHTHBIE OIIEPATOPHI.
Penrenue 3amay
Tema 8. CoOCcTBEHHBIE BEKTOPHI U MHBAPUAHTHBIEC IOAPOCTPAHCTBA.

Penrenue 3amay

Tema 9. XKopnanosa HopMasnbHas (popma MaTpHUIIBl JMHEHHOTO oneparopa
Pewenue 3amau

Tema 11. bununeiinbie U KBagpaTUIHBIE (POPMBIL.
Penrtenue 3amay

Tema 12. EBKIMIOBBI U YHUTApHBIE BEKTOPHBIE IPOCTPAHCTBA.

Penrenue 3amay

Tema 13. Muoromepusie adduHHBIC TPOCTPAHCTBA
Pewenue 3amau

Tema 14. MHOrOMEpHBIE €BKJIMAOBBI MPOCTPAHCTBA.

Perenune 3agau
3auer

Tema 4. ConpsikeHHOE MPOCTPAHCTBO.
3aueTHas paboTa

KounrtpoJsbHnasi padora

Tewma 2. bazuc u pa3aMepHOCTb JUHEUHOTO MPOCTPAHCTBA
KOHTpoJIbHas paboTa Nel

Tema 4. ConpsikeHHOE MPOCTPAHCTBO.
KOHTpOJbHas pabota Ne2

Tema 7. UaeMNOTEHTHBIE 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



Onpoc

Tema 5. JIuneitaple 0TOOpaKEHUS

I 1. Omnpenenenue siipa u 00pasa JIMHEHHOTO OTOOPaKEHHS.

2 2. UTto Takoe MaTpuIla TUHEHHOTO OTOOPAKEHUS U KaK ee HAuTH?
3 3. Teopema o pazmepHOCTH siipa ¥ 00pa3a JMHEHHOTO ONepaTopa.
4 4, [Tpuznax MmoHOMOpdHU3MA.

[Tpusnak snumopduszma

Tema 6. JIuneliHbIe onEpaTOpsI
Onpenenenre UAEMIIOTEHTA.
Teopema 0 cymMe UIEMIIOTEHTOB.
Teopema 0 pa3HOCTH HJIEMIIOTEHTOB.
Teopema 0 IPOU3BENEHNN UIEMIIOTEHTOB.

A e

MokHO 1 HallTh 00pa3 BEKTOpa NPy BO3JCUCTBUM Ha
HEro UAEMIIOTEHTA (O, 3Hasl, 4YTO OH collepKuTcs B Im ¢?

Tema 7. UaeMIOTEHTHBIE OIIEPATOPBI.
Onpenenenre UAEMIIOTEHTA.
Teopema 0 cyMMe UAEMITOTEHTOB.
Teopema 0 pa3HOCTH UJIEMIIOTEHTOB.
Teopema 0 MpOU3BEICHUN UEMITIOTEHTOB.

Nk -

MoskHO 1 HaliTH 00pa3 BEKTOpa NPy BO3JCUCTBUM Ha
HEro UJAEMIIOTEHTA (O, 3Hasl, 4YTO OH collepKuUTcs B Im ¢?

Tema 8. CoOCTBEHHBIE BEKTOPHI M1 MHBAPHUAHTHBIC ITOAPOCTPAHCTBA.

Omnpenenenne cOOCTBEHHOTO BEKTOpa M COOCTBEHHOTO 3HAYEHUSI.
Teopema o TUHEHHO HE3aBUCUMBIX COOCTBEHHBIX BEKTOpaX.
[Ipu3Hak quaroHaaM3upPyEeMOCTH JIUHEHHOTO OllepaTopa.
OnpeneneHre MTHBAPUAHTHOTO MOANIPOCTPAHCTBA.

AN

Teopema 00 HUHBApHAHTHOM OJJHOMEPHOM TOANIPOCTPAHCTBE.

Tema 11. bununeiinbsie u KBajpaTuyHbIe (HOPMBI.
1. Onpenenenue OMITMHEHHON POPMBI.

2. Korna OmnuHeHbI QyHKIIMOHAT SIBIISETCS CHMMETPUYECKUM (TIPU3HAK
CUMMETPUYHOCTH).

Omnpenenenre KBaApaTUIHON (HOPMBI.

Ornpenenenue panra KBaapaTuaHON (GOPMEI.

Teopema Jlarpanxa 0 KAHOHUYECKOM BHJIE KBAIPATHUHON (DOPMBI.

Hamucars HOpManbHBIN BUJ KBaIpaTHUYHON (DOPMBI.

OmnpeneneHre OTPULIATEIBHOTO WHAECKCA KBAAPATUIHON (POPMBI.

Teopema «3akoH MHEPIMH KBAIPATUYHBIX (POpM».

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

1

=S 00 kW

Kpurepuii CunbpBecTpa MoI0KUTEIHON ONPEACTICHHOCTH KBaIPaTHUHON (OPMBI.

4.3 TIpomexxyTouHas aTTecTalus Mo AUCIHUILTHHE TPOBOAUTCA B hOpME 3a4eTa, SK3aMeHa
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Tunosslie Bonpocsl 3auera (OIIK-8, ITK-1)

1 IlpoexkTuBHas MIOCKOCTh. Moen  MPOEKTHUBHOMN IUIOCKOCTH.

2 KoopauHaThl TOYEK HA OPSIMOM U TNIOCKOCTH, YCJIOBHE KOJUTMHEAPHOCTH TPEX TOUCK. YPAaBHEHUE
MPSIMOU.

3 IIpunnun nBoiictBeHHOCTU. Teopema  Jleszapra, oOparHas Teopema.

4 CnoxHO€ OTHOIICHHE YEThIPEX TOUEK  MPSMOM M YEThIPEX MPSIMBIX MyUKa.

5 T'apMoHMYECKHE YETBEPKU TOUYEK U MpAMBIX. [[apMOHMYECKHE CBOMCTBA MOJHOTO
YEThIPEXBEPILIMHHHKA.

6 IIpoexTuBHBIC TpeOOpPa30BaHUs  MPOEKTUBHOM IJIOCKOCTH, CBOMCTBA MPOSKTUBHBIX
npeoOpa3oBaHUM.

7 Tomonorus. [IpencraBieHne  MPOEKTUBHOTO MpeoOpa3oBaHUs B BUE KOMITO3UIIMH TOMOJIOTHH.

8 TIpoeKTUBHBIC U IEPCIIEKTUBHBIE  OTOOPAKEHUS MPSMBIX.

9 IIpoeKTHUBHbIE U IEPCHIEKTUBHBIE  OTOOpaKEHHUS MyUYKOB.

10 JIunum BTOpOro nopsiika Ha  IPOEKTUBHOH INIOCKOCTH, IIEPECEUEHHE C IPSIMOM, KacaTeIbHBIE.

Tunosble 3axanus s 3a4era (OIK-8, I1K-1)

1. JIBe MeuaHbl TPEYTOJIbHUKA JISXKAT Ha MpAMBIX X+y=3 u 2x+3y=1, a Touka A(1,1) sBiusieTcst
BEpIINHOI TpeyronbHUKa. COCTaBUTh YpaBHEHUS CTOPOH TPEYTOJIbHUKA.

2. Ha npsimoit 5x-y-4=0 naiinurte Touky, paBHOynaneHHyto oT Touek A(1,0) u B(-2,1).

Tunossie Bonpocsl 3xk3amena (OIIK-8, I1K-1)
Tunosbie BOPOCHI 3a4€Ta BO 2 CEMECTPE

1 JluneiiHoe (BEKTOpPHOE) MPOCTPAHCTBO, €TI0 CBOICTBA.
2 JIuneliHast 3aBUCMMOCTh BEKTOPOB, €€ CBOICTBA.
3 basuc nuneliHoro pocTpancTa. KoopiuHatel BekTopa B JaHHOM Oa3uce. PasMepHOCTh TMHEHHOTO
IIPOCTPaHCTBA.
4 Tlepexox OT OMHOTO 0a3uca K JPyroMmy.
5 N3omopdusm TUHEHHBIX TPOCTPAHCTB.
6 ITongnpocTpaHcTBa JTMHEMHOTO MPOCTPAHCTBA.
7 JluneitHas 0007109Ka CUCTEMBI BEKTOPOB.
8 CyMMa u nepecedeHue oAIpOCTPaHCTB.
9 PaznoxeHue JTMHEUMHOTO MPOCTPAHCTBA B MPSMYIO CYMMY MPOCTPAHCTB.
10 Jluneiinsle ¢pyHkunonasnsl. ConpspkeHHOE MPOCTPaHCTBO. JlyallbHbIN Oa3uc.

11 OmnpeneneHue u MpoCTEUITNE CBOMCTBA TMHEHHBIX 0TOOpaykeHN. MaTpuiia TMHEHHOTO
OTOOpaKEHUS.

12 Snpo u 06pa3 IMHEWHOTO OTOOPAKEHUS.
TunoBble BONPOCH! HK3aMeHa B 3 ceMecTpe

1 Jluneiinbie onepatopsl. MaTpuIla JMHEHHOTO ONIEpaTopa B pa3InyHbIX Oazucax. JleHcTBUS Ha
JIMHEWUHBIMU ONIEpaTOpaMH.

2 VYcnoBue o0paTUMOCTH JIMHEWHOTO oneparopa. JledheKT u paHr JUHEWHOTO oreparopa.

3 HpeMnoTeHTHbIE ONEPATOPBl U AEUCTBUS HaJ HUMU. VIHBOIIOTUBHBIN oniepaTop.

4 VuaBapuanTHbIC TOANIPOCTpaHCcTBA. COOCTBEHHBIE BEKTOPHI JIMHEHMHOTO OTIepaTopa.

5 XapakTepucTU4eCKUil MHOTOWIECH JINHEWHOTO OIeparopa. XapakTepUCTUUECKUE KOPHU U
XapaKTEPUCTUUECKOE YPABHEHUE.
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6 uaroHanusupyemsle onepartopsl. CnexTp oneparopos. Oneparop ¢ IpocTeIM criekTpoM. Teopema o
IIPSIMOM CyMME.
7 HunpnoTeHTHBIE U HUKIAYECKUE ONepaTopbl. Marpuia QUKINYECKOro oreparopa.
8 Xopmanosa kierka. XKopnanosa marpuna. JKopaanos 6asuc.
9 Kopnessie noamnpocrpancTBa. KopHeBoe paznoxkenue. CBOHCTBAa KOPHEBBIX MOANPOCTPAHCTB.

10 Teopema o XKopaaHoBoit HOpMaIBHOU (DOPME MATPHUIIBI JIMHEHHOTO onieparopa. AJTOPUTM
MIPUBEACHUS TTPOU3BOJILHON MaTPHIIBI K )KOPJAAaHOBOW HOPMaIBbHOU (hopme.

11 Teopema 'amunbroHa-Kamnu. AHHYISTOp oneparTopa.

12 Komrmuiekcudukarusi THHEHHOTO oreparopa.

13 CoOGcTBeHHBIE TOAPOCTPAHCTBA, MPUHAICIKAINE XapaKTEPUCTUUECKUM KOPHSIM.
KoMItiekcHO-Anaronaan3upyemMsbie OnepaTopsbl.

14 ConpsiKeHHBIN onepaTop U €ro MaTpuiia.
TunoBbie BOMPOCHI FK3aMeHa B 4 ceMecTpe

1 bunmneitaplie GyHkmMoHambl. brummHeHble U KBaapaTuaHbie GopMbl. [Ipumepsi.
2 Marpuibl OWIMHEHHON 1 KBaJpaTUYHON (OPM U MX MPpeoOpa3oBaHKE MPH MEepexoie K HOBOMY
Oasucy.
3 Panru OWIMHEHHOM U KBaapaTUIHON GopM.
4 TlpuBeneHue KBaAPaTUIHBIX (HOPM K KAaHOHUYECKOMY BHUTy MeTofoM Jlarpanika.
5 HopmambHbIil BUJ KBaApaTU4HOM (OpMBL. 3aKOH MHEPIIMH KBaJPaTHUHBIX (hopM.
6 IlpuBeneHue KkBaapaTUIHBIX GOPM K KAHOHHYECKOMY BHIY METOIOM SKOOH.
7 T1onoXUTENBHO OTIpeieIeHHbIE KBAApaTHIHbIE (POPMBI.
8 Kpurepuit CuibBectpa.
9 TlonoXUTEIBHO OIpEeICHHbIC SPMUTOBHI (DYHKIIMH B JIMHEHHOM NPOCTPAHCTBE.
10 Oproronanu3zanus 6asuca.
11 EBKJIMIOBBI M YHUTAPHbIE IPOCTPAHCTBA U UX IPOCTEHIIINE CBOMCTBA.
12 JInuna Bexropa. HepaBenctBo Komm-byHsikoBCckoro.
13 OpToHOpMUPOBaHHBINM 0a3UC U €TO CYIECTBOBAHHE.
14 OproroHajibHOE JOMOJIHEHUE K MTOAMPOCTPAHCTBY YHUTAPHOTO MTPOCTPAHCTRA.
15 ConpsixeHHBIE ONIEpaToOpbl B YHUTAPHOM MPOCTPAHCTBE.
16 HopmanbHble onepaTopbl B YHUTAPHOM MPOCTPAHCTBE.
17 YuutapHble U CUMMETPUYHBIE OIIEPATOPHI.
18 CrpyKTypa OpTOrOHAIBHOTO JIMHEHHOTO OMEpaTopa B €BKJIMJA0OBOM MPOCTPAHCTBE.
19 AddurHOE IPOCTPAHCTBO U €TO CBOICTBA.
20 Addunnas cuctema KOOpIHUHAT.
21 TInockoctu B ap(pUHHOM MPOCTPAHCTBE.
22 B3amMHOE pacmojoKeHHe ABYX IUIOCKOCTEH B a)()MHHOM MPOCTPAHCTBE.
23 VYpaBHeHHe MI0CKOCTEH B appUHHOM IPOCTPAHCTBE.
24 Nzomopdusm ahGuHHBIX TPOCTPAHCTB.
25 Addunnsie npeodpazoBanus aQpPpUHHBIX MPOCTPAHCTB.
26 Amnanutndeckoe 3aganue ahGUHHOTO TpeoOpa30BaHuUs.
27 T'pynna apduHHBIX IpeoOpa30BaHU U €€ MOATPYIIIIHI.

Tunosble 3aganua 1 3x3amena (OIIK-8, ITK-1)
TunoBble 3a1aHus JJIs1 IK3aMeHa
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1.  Haiigure KopHEBbIe MOANPOCTPAHCTBA JIMHEHHOTO Omeparopa, 3aJaHHOTO B HEKOTOpOM Oa3uce
JIMHEWHOT'0 IIPOCTPAHCTBA MATpULIEH

2. Moxer nu MaTpuiia  CIIY>KHTh MaTpUIICH repexoia oT 0asrca K HOBOMY 0a3Hcy B IMIPOCTPAHCTBE
? B ciyuae moJIO)KUTETLHOTO OTBETA, HAMIUTE HOBBIM 0a3UC M KOOPIMHATHI BEKTOpa B HOBOM Oasmuce.

3. ,rne . HailTu mpoekuuu BeKTopa  Ha KaXKJ10€ U3 MOJANPOCTPAHCTB  MapajliesIbHO IPYyroMy
MOJIPOCTPAHCTBY.

4. B HexoropoM 0a3uce TPOCTPAHCTBAa  33aJaHbl CBOMMHU KOOpAMHATAMU BEKTOPHI . B 3TOM *Ke
6a3uce HallIuTe MaTPUILY JIMHEHHOTO OTOOPaKEHHS  , IEPEBOISILETIO BEKTOPHl B BEKTOPBI
COOTBETCTBEHHO.

5. Haiigure 6a3ucel U pa3MepHOCTH |, I1Ie

6.  SlBnsercs MM AUAroHaTU3UPYEMbIM ONEPaTop , UMEIOIIUN B HEKOTOPOM Oa3uce BEIIeCTBEHHOTO
JUHEWHOTO MPOCTpaHCTBa  Marpuily ? B ciydae monoXuTenpbHOro OTBETa HAWUTE HOBBINA 0a3ucC U
COOTBETCTBYIOLIYIO €My JIMaroHaJIbHYIO MaTpHUIly oIieparopa

7. Haiinute coOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHUS JIMHEHHOTO OTOOpaKEHHUS , 3aJIAaHHOTO B
HEKOTOpOM 0a3uce  JMHEWHOTO MPOCTPAHCTBA  MaTpHLEH

. I[OKa)KI/ITC, 4TO MOAIMPOCTPAHCTBO, HATAHYTOC HA BCKTOPLI u HWHBApUAaHTHO OTHOCUTCIILHO

8.  JluneiiHoe oToOpaxkeHne  3ajmaHo ¢opmynoil . Halioure marpuny |, siapo, oOpas, paHr u AeQext
3TOTO OTOOpaKeHHS B HEKOTOPOM 0a3uce  MpocTpaHcTBa . JlOKaXuTe, YTO  SBISETCS U30MOP(PHU3MOM
NPOCTPAaHCTBA  Ha ceOsl.

9. Jlokaxure, 4TO MPOCTPAHCTBO KOMIUICKCHBIX YHCEN HAJ IOJIEM  M30MOP(HO MPOCTPAHCTBY MATPHI] C
BEIIECTBEHHBIMH JIEMEHTAMH BUJA . YKaKUTE OUEKIIHIO, COXPAHSIOIYIO ONEPaIiH.

10. JIuneitHOe oTOOpakeHHE  MMEET B HEKOTOPOM 0asuce MpOCTPaHCTBA  MaTpuily . SIBusercs nu
oroOpaxkenne  Ouekiueit? YeMy paBeH AeeKT 3TOro 0TOOpakeHHsI?

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

12. TlpuBecTH K KAaHOHMYECKOMY BUIY METOZOM SIKOOM ClieAyIOIIyI0 KBaApaTUYHyIo GOpMy | HaHTH
KaHOHUYECKH 6a3uc.

13. IlpuBecTu K HOPMATBHOMY By ¥ HAMTH KaHOHUYECKUN Oa3uc JaHHOW KBaJpaTUYHON (HOPMBI
MeTonoM SIkoOu. BbIsICHUTS, ABhsieTcs a1 opma MON0KHUTEIBHO onpeaencHHol. Haiitu ee curnarypy u
paHr.

14. B npocTpaHCcTBE MHOTOWIEHOB CTETIEHU HE BBILIE 2 HaJl [TOJIEM BEIIECTBEHHBIX YHCEI
OPTOTOHAJIM3HPOBATh 0a3UC  OTHOCHUTEIBHHO MOJIOKUTEIBHO ONPEaeIEHHON 3PMUTOBOM (PyHKITHH

15. B ueThlpeXMEpHOM €BKJIUJA0BOM IIPOCTPAHCTBE MOANPOCTPAHCTBO
3aJlaHO cucTeMoi ypaBHeHui . Haiinure mo omHoMy OpTOroHaJibHOMY 0a3uCy B MOAIPOCTPAHCTBAX

16. JluneitHoe mpeoOpa3oBaHue  TPEXMEPHOTO €BKJIMIOBA MPOCTPAHCTBA 3a7aHO (hopMyIamMHu:



OPTOTOHAJBHBIN 6a3uc 3TOro npocrpancTsa. OnpenenuTe, IBIIETCsA JIK  OPTOTOHAIBHBIM

npeoOpazoBaHuem?

17. JluneitHoe mpeoOpa3oBaHue

CBKJIMO0BA IMPOCTPAHCTBA B 0asuce 3aJaHo ManHHeﬁ , rac -

HEKOTOPBI OPTOHOPMUPOBAHHBIN 0a3uc mpoctpaHcTBa. Haliute MaTpuily conpsikeHHOTO

npeoOpa3oBaHUs

18. B mpocTpancTse

B Oazuce

Haﬁ}IHTC OPTOrOHAJIBHYIO IMMPOCKIHIO U OPTOITOHAJIbBHYIO COCTABJIAOIIYIO BEKTOPA

OTHOCHUTCJIBHO IMOAIIPOCTPAHCTBA M, MMOPOXKIACHHOI'O BEKTOpAMHA

19. Haiinute opTOHOPMHUPOBAHHYIO (PyHIAMEHTAJIBHYIO CUCTEMY PELICHUN JJISi CUCTEMBI YPaBHEHUH

20. Hamucats dhopmysel mpeoOpa3zoBaHus KOOpAMHAT ToueK ad()MHHOTO MPOCTPAHCTBA , €CJIM U3BECTHBI

CTapbIC KOOPANHATBI TOUYKHU

1 BCKTOPOB

21. HccnenoBaTh B3aMMHOE PacloiIOKeHHE ABYX IJIOCKOCTEN B IPOCTPAHCTBE , €CJIM U3BECTHO, YTO 3TU
IUIOCKOCTH 33/1aHbl CHCTEMaMU YpaBHEHUI: U

22. CocCTaBUTh MApAMETPUUYECKUE YPABHEHUS TUIIEPIDIOCKOCTH B MMPOCTPAHCTBE

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer
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Orenka

Komrmerennn

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH
TIOCTYKCHHSI pe3YJIBTaTa)

«Ba4YTCHO»

OIIK-8

OTnu4HO pemraer 3aJadd MO TeOMETPUH, 3HACT OCHOBHBIE METOJBI
pElIeHUsT THUIOBBIX 33/lad M yMEeT WX NPHUMEHATh Ha TPAKTUKE;
apryMEHTUPYET BBIOOpP METO/a PEIICHUsS 3a7adl; COCTaBISET IUIaH
penieHus 3anauv; rpaduyecKkd WLTIOCTPUPYET 3ajady; OIECHUBACT
JOCTOBEPHOCTh TONYYCHHOTO pEIICHHUS 3aJadd, aHaJu3upyeT
o0Opa3oBaTeNbHBIA MPOIECC, CBOCH M UYXOH TIenarormyeckou
JEeSTENLHOCTH (B MPEAMETHON 001acT 10 MPOQHUITIO MTOATOTOBKH) C
TOYKA 3PEHHS] COOTBETCTBUSI TpPEOOBaHUSM OOpPa30BATEIBHBIX
CTaHAapTOB 00Iero o0pa3oBaHWsI U OCHOBHBIM METOJUYECCKUM
MpUHIAIIAM 00yUYeHUS MaTeMaTHKe

MK-1

Ha BBICOKOM ypOBHE HMCIIOJIB3YET OCHOBBI TEOPETUUYECKUX CBEICHUU
B 00JIaCTH T€OMETPUHU, OCHOBBI JIOTHKH, OCHOBHBIE MaTeMaTHUECKUE
MOHATUS B CBOCH MpO(EeCcCHOHANBHON JesTeTbHOCTH, Aammapar
BEKTOPHOM anreOpsl /Ui pelIeHus 3a1ad, 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; rpaguuecku He WLTIOCTPUPYET 3ajady; He
OLIEHHUBAET JIOCTOBEPHOCTh IIOJYYEHHOTO pEILICHHS 3aJaud, He
aHAIIU3UPYET 00pa3oBaTebHbI IPOILECC, CBOCH U  UyKOU
MEIaroru4ecKoi  JesATeNbHOCTH (B MpeAMeTHOH obmactu 1o
MPO(UITIO TIOATOTOBKHU) C TOYKU 3PEHUS COOTBETCTBHSI TPEOOBAHUSIM
o0pa3oBaTeNbHBIX CTAHAAPTOB OOIIET0 00pa30BaHUS U OCHOBHBIM
METOAMYECKUM MPUHITUIIAM 00y4YCeHUS MaTeMaTHKE
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MK-1

He wcnons3yeT OCHOBBI TEOPETHUYECKUX CBEACHUI B 001acTu
FE€OMETPUU, OCHOBBI JIOTUKH, OCHOBHBIE MaTE€MaTHYECKUE TIOHATHS B
CBOEH TpOQecCHOHANBbHONW JAEATENbHOCTH, ammapar BEeKTOPHOM
anreOpbl s peUIeHHs 3ajad, HE pelaeT 3aJaud BEKTOPHBIM
METOJIOM, PacCyK1aeT MaTEMaTUUYECKUM S3bIKOM.

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JTOCTH>KCHHUSI pE3yJIbTaTa)

«OTIIMYHO»

OIIK-8

OTnu4HO pemraeT 3ajlaud MO T€OMETPUH, 3HAET OCHOBHBIE METOJbI
pelIeHrs TUIOBBIX 3a/a4 M yMEeT WX NPHUMEHATh Ha TMPAKTUKE;
apryMEHTUPYET BBIOOp METO/a PELIeHHUs 3a7adi; COCTaBISeT IUIaH
pelieHus 3anauu; rpaduyeckd WUTIOCTPUPYET 3ajlady; OLEHUBAET
JOCTOBEPHOCTh MOJYYEHHOTO peIIeHHUs 3aJadd, aHaJu3upyeT
oOpa3oBaTelbHBIM TIPOILIECC, CBOEH U UYKOH IEJaroruv4eckou
NEeATETLHOCTH (B MIPEAMETHON 001acTH 1O MPOQHUITIO TTOATOTOBKH) €
TOYKA 3pEHHsS] COOTBETCTBUS TpEOOBaHUSM OOpPa30BATEIBbHBIX
CTaHJapToOB 001Iero o0pa3oBaHUs U OCHOBHBIM METOJUYECKUM
MpUHLIKIIAM 00yUYeHHUS] MaTeMaTHKe

IK-1

Ha BbICOKOM ypOBHE HCIIOJIb3YET OCHOBBI TEOPETUUECKUX CBEICHHIM
B 00J1aCTH T€OMETPUU, OCHOBBI JIOTHKH, OCHOBHbIE MareMaTH4eCKHe
MOHATHSA B CBOEH MPOQEeCcCHOHATBHOW MESITEIBHOCTH, arapar
BEKTOPHOI anreOpsl AJis pelieHus 3aay, peniaeT 3aJayu BEKTOPHbIM
METOZIOM, PAaCCyAaeT MaTeMaTHUYECKUM SI3bIKOM.

«XOPOIIIO

OIIK-8

Xopouio pemaer 3ajadyd Mo I'eOMETPUH, 3HA€T OCHOBHBIE METOIbI
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 nocrarouHoM ypoBHE HCHOIB3YyEeT OCHOBBI TEOPETHUYECKHUX
CBEICHUA B 0OJaCTH TE€OMETPHH, OCHOBBI JIOTUKH, OCHOBHBIE
MaTeMaTH4YeCKUe  TOHATHUS B CBOeM  mpodeccroHanbHOM
NeSITeIbHOCTH, amnmapaT BEKTOPHOM aireOpbl Uid pelieHus 3ajad,
pelIaer 3a7a4yu BEKTOPHBIM METO/IOM, PAcCyXKJaeT MaTeMaTuyeCcKUM
SI3BIKOM.

«YAOBJICTBOPHUTCIBHO»

OIIK-8

VYIOBIETBOPUTENBHO PELIAET 3a1a4H 110 T€OMETPUH, 3HAET OCHOBHBIE
METO/Ibl PpELICHUsI THUMOBBIX 33a/lad U yMEeT UX NPUMEHSITh Ha
MpAaKTHKE, apryMEHTUPYET BHIOOp MeTona pelieHUus 3134w,
COCTaBIISICT IUIAH pEIICHUs 3a7a4yd; Trpaduuecku WILTIOCTPUPYET
3a7a4y; OLIEHUBAET JIOCTOBEPHOCThH MOJIYYEHHOIO PEUIEHHUS 3aauH,
aHAIIU3UPYET 00pa3oBaTebHbI IMPOLECC, CBOCH U  UyKOU
MEIaroru4ecKOl  JesATeNbHOCTH (B MpeAMeTHOH obmactu 1o
MPO(UITIO TIOATOTOBKHU) C TOYKU 3PEHUS COOTBETCTBHSI TPEOOBAHUSIM
o0pa3oBaTeNbHBIX CTAHAAPTOB OOIIET0 00pa30BaHUS U OCHOBHBIM
METOAMYECKUM MPUHITUIIAM 00y4YCeHUS MaTeMaTHKE
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TIK-1 Ha HU3KOM ypOBHE MCHOJIB3YyEeT OCHOBBI TEOPETHUECKUX CBEIICHHUH B
00JIacT TEOMETPHH, OCHOBBI JIOTMKH, OCHOBHBIC MaTeMaTHYECKUE
MOHATUS B CBOCH MPO(EeCcCHOHANBHON JesTeIbHOCTH, Aammapar
BEKTOPHOU anreOphl JUT PELICHUs 3a/1a4, PellaeT 3a1a4i BEKTOPHBIM
METOJIOM, PACCYKAAET MATEMATUUECKUM SI3BIKOM.

OIIK-8 He pemaer 3agaunM 1mo reoMeTpuu, HE 3HA€T OCHOBHBIE METOJBI
peLICHNUs TUIIOBBIX 3a/1a4 U HE yMEET UX IIPUMEHATh Ha IIPAKTUKE; HE
apryMEHTHpYeT BBIOOp METOAA PpELICHUs 3a/1aud; HE COCTaBIISIET
IUTaH peIIeHUs 3a/aud; rpaduyecKku He WIUIIOCTPHPYET 3ajady; He
OLICHMBAET JOCTOBEPHOCTHb IIOJYYEHHOIO pELICHUs 3a7add, He
aHAIIU3UPYET 0o0pa3oBaTebHbI IpOILECC, CBOCH U  UyKOU
MEarorU4ecKol  JesATeNbHOCTH (B MpeAMeTHOH obmactu 1o
«HEYJIOBJICTBOPUTEIBHOY pOoUII0 TOATOTOBKU) C TOUYKH 3PEHUSI COOTBETCTBUSI TPEOOBAHUAM
o0pa3oBaTeNbHBIX CTAHAAPTOB OOIIET0 00pa30BaHUS U OCHOBHBIM
METOIMYECKUM MPUHLIMIIAM 00y4YeHHs MaTeMaTuKe

TIK-1 He wcnonp3yeT OCHOBBI TEOPETHUYECKUX CBEACHUI B 001acTu
TeOMETPHUH, OCHOBBI JIOTHKH, OCHOBHBIC MaTEeMaTU4YECKUE MOHSATHS B
CBOEH TPpOQecCHOHANBbHONW JAEATENbHOCTH, amlmapar BEeKTOPHOM
anreOpsl ISl pelleHHs 3aja4, He pelaeT 3aJadud BEKTOPHBIM
METOJIOM, PACCYKIAAET MATEMATUUECKUM SI3BIKOM.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO TMCIUIIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comepikaHue, oObeM, a
TaKKe MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jln1st caMOCTOSTeNbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszieisl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBaIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE obecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

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

- IIPY CAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMBI:

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

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

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPATYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopaboTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.



KoHCHeKT JIeKnu JOKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HU3AAHUS HCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIro IlJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 1O OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LETbi0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIOIB30BAHUS HATNISAIHBIX MOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepUaa;

- PallMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKME€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: O00bheM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOIIb30BaHHE
BO3MO)XHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:

25



- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. IManacenko E.A., ®omuyera 0.1 Jluneiinas anre6pa u reometpus : YueO. nmocoodue. - Tam60B: M3a-Bo
TT'Y, 2004. - 230 c.

2. Kocrpukus A. WM. Coopuuk 3anau no anredpe, I u II. OcHoBbl anreOpsl. JIuneitnas anreOpa u reoMeTpusi.
- MockBa: ®@usmarut, 2007. - 263 c. - Teker : snexrponnsiii / DBC «YHuBepcuterckas OuOimorexa
onnaitny [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=82941

3. IIpockypsxo U.B. COopHUK 3a1ay 1o JUHEHHOH anredpe : Yuel. mocodue ajst By30B. - 8- u3ll.. - M.,
CII6.: JTaboparopus basosbix 3nanuii, Hesckuit Iuanexr, 2001. - 382 c.

4. Unbun B.A., Ilo3usk D.I' Jluneitnas anredpa : yd4eOHHUK JJIs CTYACHTOB (PU3HUECKUX CIICIUATBHOCTEH 1
cnenuanbHocTH "Ilpuknannas maremaruka'. - 6-e u3n., crep.. - Mocksa: ®U3MATIINT, 2014. - 278 c.

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. lHoctaukoB M.M. Jlekuuu no reomerpun. Cemectp II. Jlunelinas anredpa : Yueb. mocodbue it By30B. -
2-e u3n., nepepad.. - M.: Hayka, 1986. - 399 c.

2. Boesonun B. B. Jluneiinas anrebdpa. - U3x. 2-e, mepepad. u gom.. - Mocksa: Hayka, 1980. - 400 c. - Tekcr
. omektponHwei //  OBC  «YHuBepcurerckas ~— OuOnmmorexka  ommaiH»  [cakr]. -  URL:
http://biblioclub.ru/index.php?page=book&id=450129

3. bypmucrposa E. b., Jlobanos C. I. JIuneiinas anredpa : Y4eOHUK M NpakTUKyM [ akageMu4ecKoro
Gaxanaspuara. - Mocksa: FOpaitt, 2019. - 421 c. - Tekcr : anexrponnsiii // DBC «FOPAWUT» [caiir]. - URL:
https://urait.ru/bcode/425852

4. Kpemep H. IIl., ®puaman M. H., Tpumma 1. M. Jluneitnas anre6pa : Y4eOHHUK U MPAKTUKYM JIJISI By30B.
- HCTIp. U 01T 3-¢ u31.. - Mocksa: FOpaiit, 2020. - 422 c. - Texct : anexrponusiii / DIBC «IOPANTY [caiir].
- URL: https://urait.ru/bcode/450038

5. bepesuna, H. A. Jluneitnas anreOpa : yuebHoe nocobue. - 2020-08-31; Jluneitnas anredpa. - Caparos:
Hayunas knwura, 2019. - 125 c¢. - Tekcer : onextponssiii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/80988.html

6. Jlyosruna E. H., BeutomoB E. M. Jluneitnas anrebpa : YueOHOoe mocoOue Ijisi BYy30B. - 2-€ H3J.. -
Mocksa: Opaiit, 2020. - 150 c. - Tekcr : smexrponnsii // DBC «IHOPAUT» [caiir]. - URL:
https://urait.ru/bcode/456440

7. @ponos, C. B. Jluneitnas anredpa B reOMETPUYECKOM H3JIOKEHUH : Y4eOHO-METOIUYECKOE MMocodHe. -
2022-10-01; JIuneitnas anreOpa B reoMeTpuyeckom usnoxenuu. - Cankr-IlerepOypr: Yausepcurer U”TMO,
2015. - 75 c. - Tekct : anexrponHsiit / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/71490.html

8. IIpocsetoB I. U. Jluneiinas anreOpa W aHAJIMTHYECKAs T€OMETPHS: 3aJa4d U pPeIIeHHs : y4yeO.-TpaxT.
nmocobwue. - 3-e u3z., goi.. - M.: Aneda-IIpecc, 2015. - 287 c.

9. PemmzoB A. O., llladapeuu U. P. Jluneiinas anrebpa u reomeTpus : ydeOHOoe mocobOue. - Mockaa:
®usmaniut, 2009. - 512 c. - Teker : anexrponHsiii / ObC « YauBepcuTerckas OMOIMOTEKa OHIIAWHY [CalT].
- URL: http://biblioclub.ru/index.php?page=book&id=68387

10. Pozennopu 3. P., Epumos H. B. Jluneitnas anredpa u MHOroMepHasi reoMeTpHsl. - 3-e u3a.. - Mockaa:
@usmataut, 2004. - 468 c. - Tekcr : anekrponHsblit // IBC « YHHBEepcuTeTCKass OUOIMOTeKa OHIAiH [caiT].
- URL.: http://biblioclub.ru/index.php?page=book&id=75500

11. Tlogny6nas, M. JI., Cepayiosa, E. I. Jluneiinas anre6pa. Yacts 1 : yueOHO-MeTOIMYECKOE TTOCOOHE. -
Bech cpok oxpansl aBTopckoro mnpasa; Jluneiinas anrebpa. Yacte 1. - CaparoB: By3oBckoe oOpa3zoBanue,
2016. - 44 c. - Tekcr : anexkrponnslii // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/58325.html
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12. boryH, B. B. IlpoekTHas nesrenbHOCTh 1o MaTemaruke. JInHelHas anreOpa : yueOHOe mocobue aJis
cro. - Bech cpok oxpanbl aBTOpCckoro mpama; [IpoekTHasi AesATeNbHOCTh MO Maremaruke. JInHenHas
anrebpa. - Caparos: IIpodobOpazoBanue, At [Ilu Ap Meaua, 2020. - 80 c. - Tekct : anexrponnsiii // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/92638.html

6.3 MeTtoandeckue pa3padOTKH:

1. EmenbsiHoBa, T. B., Konsuaros, A. M. Jluneitnas anreOpa. PemeHue THIOBBIX 3a/1a4 : yaeOHOE mmocoowue.
- Bechb cpok oxpanbl aBTOpCcKOTO TIpaBa; JInHeiHas anrebpa. Pemenne tunoBbix 3amad. - Caparos: A [1u
Op Memmna, 2018. - 184 c. - Tekcr : oamekrponnbii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/74559.html

7. MaTepuaJbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIC CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBEICHUS 3aHATHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJbTALMM, TEKYLIEr0 KOHTPOJSI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS JJISl CAMOCTOSTEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY>KAIUMH JIJIs1 TTPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHOIN TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHIOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTPAUd (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTIedYeHHUE:
LibreOffice

Omnepanmonnas cucrema "Anst O6pazoBanue”

Microsoft Windows 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru
2. Poccuiickas rocynapctBenHas Oubnaunoreka. — URL: https://www.rsl.ru

3. VYuuBepcurerckas OuOnuoreka OHJAMH:  3JEeKTpOHHO-OMOnMoreunas  cucrema. — URL:
https://biblioclub.ru

4. Dnexrponnas oubmorexka POOU. — URL: https://www.rtbr.ru/rffi/ru/library

5. Web of Science: monmutemarudeckas pedeparuBHO-OnOIMorpadguueckas u HayKoMeTpudeckas 0aza
nauHbiX . — URL: https://apps.webofknowledge.com

6. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa3oBaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.



