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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

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

ITK-6 CrtocoOHOCTh HAXOIUTh, AaHAIM3UPOBATh, PEATU30BBIBATH TPOTPAMMHO U HCIIOJIH30BaTh HA MPAKTHUKE
MaTeMaTU4YEeCKUE AITOPUTMBI, B TOM YHUCJIE C IPUMEHEHUEM COBPEMEHHBIX BHIYMCIUTEIbHBIX CUCTEM

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

OCBOCHHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B

cepe:

01 OOpazoBanue u Hayka (B cdepe o0mero, mpopecCHOHATLHOTO W JIOTOTHHTEIHLHOTO

npo¢eCCHOHAIILHOTO 00pa30BaHus; B cepe HayUHBIX UCCIIECIOBAHMIA)

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

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnerenuu ®I'OC BO,
HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccroHanbHbIC (opMHUpPOBaHHS TPYIOBOTO
nercTBus (MIpH HAUTHIAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
OIIK-1 Cnocoben [IpoBomuT caMOCTOATENBHBIM  aHaIM3  MPUKIAJHBIX
MPUMEHSTD aCIEeKTOB B IOCTAHOBKAaX MaTeMaTH4eCKHX 3a/1a4d

(byHIaMeHTATbHBIC 3HAHUS,
MOJyYCHHBIC B 0071aCTH
MaTeMaTH4eCKUX U (WJIH)
€CTeCTBEHHBIX HAyK, U
HCTIONIb30BATh UX B
podecCrOHALHOM
JCSITEITBHOCTH

- B IIpoBenenue
Hay4YHO-UCCIIe0BATEIbCKIX
U ONBITHO-KOHCTPYKTOPCKHUX
pa3paboTok pu
UCCIIeIOBaHUHU
CaMOCTOSITETIbHBIX TEM

ITK-6 Croco0HOCTH
HAXOWUTh, aHAJIN3UPOBATH,
pean30BbIBaTh
MPOTPaMMHO U
WCTIONB30BaTh Ha MPAKTHKE
MaTeMaTHu4eCKUe
AJITOPUTMEI, B TOM YHCJIIE C
MPUMEHEHUEM
COBPEMEHHBIX
BBIYHCIIUTEIBHBIX CUCTEM

[Ipumensier
MaTeMaTHYECKOM
Hay4HBIX 3a]a4

MIpUCMbL
MOJCIMPOBAHNN

AJITOPUTMU3AIUA npu
HUHKCHCPHBIX u

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

OIIK-1 CrocobeH mnpuMeHSATh (QyHAaMEHTaIbHbIC 3HAHHS, IOJY4YCHHblE B 00JacTu
MaTeMaTH4ecKuX U (MJIM) €CTeCTBEHHBIX HayK, U UCIIOJIb30BaTh UX B MPO(ecCroHaIbHON

JIEATEILHOCTHU
Ne HanmenoBanwme ®dopma oOyueHus
n/m JIACLIVIUINH,
OuHas
OMNPEASTISIONINX
(cemecTtp)
MEXIUCIUIUTHHAPHBIC T T3 1415 e
CBS3H
1|Anrebpa u Teopus + |+ |+
YHUCell




2 |AHanmuTHUYECKas + | +
reoMeTpus

3 |Maremaruueckuii 1 o e R o R o
(hYHKIIMOHATBHBII
aHaJu3

4 |HayuHo-uccieqoBaremn +
bCKas paborta
(monmydenwue
MEPBUYHBIX HABBIKOB
Hay4YHO-HCCIIe[0BaTeN
BCKO# paboTHI)

[IK-6 CnocoOHOCTb HaxOIUTh, AaHAJIM3UPOBATH, PEATH30BLIBATH MPOTPAMMHO U
HCIIOJIb30BaTh HA MPAKTHUKE MATEMaTHYECKHE aJTOPUTMBI, B TOM YHUCIIE C IPUMEHEHUEM
COBPEMEHHBIX BBIUMCIUTEIbHBIX CUCTEM

Ne HanmenoBanwme ®dopma oOydeHus
n/m JIACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTp)
1{21(13]4]8

—

JuckpeTHas + | +
MaTeMaTHKa 1
MaTeMaTHIecKas
JIOTHKA

2 |IIpenmurmomuast +
NpaKTHKA

3 [Texnomorus + |+ |+ |+
MPOrpaMMHUPOBAHUS
Ha OBM

2. MecTo nucuuiuiaabl B cTpykrype OII 0akanaBpuara:

HucuuiuinHa «JIuHelHas anrebpa ¥ TEOMETpHs» OTHOCHTCA K 4YacTd, (HOpMHUpPYEeMOH YydacTHUKaAMH
oOpa3oBaTelbHbIX OTHOIIEHUH, yueOHoro turana OIl mo nHampasiaenuto mnoarotoBku 01.03.01 -
Maremaruka.

HuctunnuHa «JIuneliHas anrebpa u reoMeTpus» u3ydaercs B 2, 3, 4 cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM gucHUIUIMHEL 14 3.€.
Ounas: 14 3.e.

Bun yueOHo# paboThI (BCSEI;ZEOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 504
Konrakthas pabota 212
Jlexmm (Jlextmm) 106
[Tpaktuueckue (Ilpakt. pad.) 106
CamocrostensHas padota (CP) 220
OK3amMeH 72
3auer -
3.2.Coznepkanue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBbI paszzerna/TeMsbl paboThI, vac. KOHTPOJISI




Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
2 cemectp

1 JIunelinpie BelnonnHeHne
MPOCTPAHCTRBA. 6 6 | 12 MPAKTUYECKUX

3aJaHui

2 bazuc u [IpakTnueckoe
pa3MepHOCTh 3a/laHue NSt
JINHEWHOTO 4 IIn ] MPAaKTUYECKON
IIPOCTPAHCTBA 4 IIOATOTOBKH;

KontponpHas
pabora

3 [TognpocTpancTBa Brinonnenne
JIMHEHBIX 4 | 4 8 MPAKTUYECKUX
MPOCTPAHCTB. 3alaHuM

4 ComnpsixeHHOE Brimonnenue
MIPOCTPAHCTBO. MPaKTUYECKUX

2 2 4 3aJaHUM;
KontponpHas
pabora; 3auer

5 JInneinbie Brimonnenue
OTOOpaXKeHUs 212 | 4 IPAKTHYECKUX

3aganuii; Onpoc
3 cemecTp

6 JInneinbie n Brimonnenue
onepaTopbl 8 SH 20 MIPAKTUYECKUX

3aganuii; Onpoc

7 WnemnorenTHEIE Omnpoc;
OTepaTophl. Brinonnenne

2 | g |16 MpaKTHIECKHX
3aJlaHul;

KonTtponbHas
pabora

8 CoOcTBeHHbIE Brimonnenue
BEKTOPHI U I MPaKTUYECKUX
MHBAPUAHTHBIE 6 6 18 | 3amanmit; Onpoc
MOANPOCTPAHCTBA.

9 ’Kopnanona Brimosnnenue
HOpMasbHas popma I MPaKTUYECKUX
MAaTpPHULIbI 6 6 16 3aJaHuM;
JIMHEHHOTO KontponbpHas
oreparopa pabora

10 Kommuiekcudukanms Omnpoc
JINHEWHOTO 4 |4 |10
oreparopa.

4 cemecTp




11 bununeiinbie u Ormpoc;
KBaJIpaTUYHbIC Brimonnenue
(bopMmbI. 16 [ 30 IPAKTHYECKUX

16 3aJIaHNM;
KontponbpHas
pabora

12 EBxnnaoBeI 1 Brimonuenue
YHUTapHbIE MPAKTHYECKHUX
BEKTOPHBIC 16 | 16 | 26 3aJaHui
MIPOCTPAHCTBA.

13 MHoromepHsbie Brinonnenue
abpuaHBIC 12 112 | 24 MPAKTUYECKUX
MPOCTPAHCTBA 3alaHuM

14 MHoromepHsie Beimonnenue
€BKITUIOBBI MPAKTHYECKUX
IIPOCTPAHCTBA. 12 | 12 | 24 3a1aHU;

KontponpHas
pabora

Tema 1. JIuneitnbie npoctpanctBa. (OIIK-1)
Jlekumus.
[Tonsitue nuuerinoro npoctpancTia. [Ipumepsl. [Ipocreitme cBoKCTBa JIMHEHHOTO MPOCTPAHCTBRA.
[ToHsiTME TMHEWHOW 3aBUCUMOCTH BEKTOPOB JIMHEUHOTO MPOCTPAHCTBA.
IIpakTn4yeckoe 3ansATHE.

1.  Pemenue 3amau no teme «IloHstue nuHelHoro npoctpancTsa» U3 3aaadnuka O.I1. bensesoii, E.A.
[Tanacenko, FO.I. ®omuueBoit «Bompockl U 3amauu 1o TuHeHo anredpe u reomerpun» Ne Nel-13.

2. Pemenwue 3amau no teme «lIpocreiinme cBOMCTBA TMHEMHOTO TpoCcTpaHCcTBay U3 3aaadynuka O.I1.
benseroit, E.A. Ilanacenko, }O.I. ®omuueBoii «Bompockl u 3a71a4u 10 JIMHEWHOU anreOpe ¥ TeOMETPHUID)
Neo No14-17.

3.  Pemenue 3a1a4 no teme «lloHsTHE TMHEIHOIN 3aBUCHMOCTH BEKTOPOB JIMHEHHOTO TPOCTPAHCTBAY U3
3agaunuka O.I1. benseoii, E.A. [Tanacenxo, FO.I. ®omuueBoii «Bompocsl W 3aaauu 1o TMHEUHOU
anreope u reometpum» Ne Nol18-36.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Joxazarb, uyto R3 . ¢ omeparusimMu + u* sBIseTCS THHEHHBIM TPOCTPAHCTBOM.
2. Pemute BCKTOPHOC YPAaBHCHUC, YAOBJICTBOPAIOIICC JOIMMOJTHUTCIBHBIM YCIIOBUSIM.

b
3. BBIACHUTSD SIBIIETCA JIM JIMHEHHBIM IPOCTPAHCTBOM KOHKPETHOE MHOKECTBO UUCEI C ONPEACIEHHON Ha
HEM OIlepael YMHOKEHHS] YHACEIL.

4. BBIsICHUTB, SIBISETCS JIM MHOXKECTBO PAIlMOHAJIBHBIX Yncell Q, C ONpEeeICHHONW Ha HEM Oomepalueit
YMHOXKECHUS YUCEII, TUHEUHBIM IIPOCTPAHCTBOM.

5. BBISICHUTB JIMHENHYIO 3aBUCUMOCTb CUCTEMBI BEKTOPOB.

6. JIuHEHO HE3aBHUCUMYIO CUCTEMY BEKTOPOB JOIOIHHUTE /10 6a3uca COOTBETCTBYIOIIETO TUHEHHOTO
MIPOCTPAHCTBA.

Tema 2. ba3uc u pa3mepHoOCTh JMHelHOro npocrpancrea (OIIK-1)
Jlexknus.

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

[TonsaTue u3omMopdu3mMa TMHEHHBIX TPOCTPAHCTB.



IIpakTH4Yeckoe 3aHATHE.

1.  Pemenwue 3amau mo teMe «ba3uc u KoopauHaThl BekTopa. [lepexon ot omHOTO 6a3uca K Ipyromy.
PasmepHocTh THENHOTO 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 muHENHOTO pocTpancTBa» U3 3agaunuka O.11. bensesoit, E.A. [Tanacenko, FO.T.
domuueBori «Bompockl U 3a1auu 1o JIMHEHHOU anreope u reomeTpum» Ne No 64-80.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.

1. Jlokasarb, 94TO Ka)KJas U3 JIByX 3aJJaHHBIX CHCTEM BEKTOPOB siBisieTcs 6a3ucom B R3. Haiitu marpuiry
repexojia oT MepBoro 6asuca ko BrTopoMy. HailTi KoopiuHATBI BEKTOpa B MIEPBOM 0a3uce, €CIM U3BECTHBI
€ro KOOPJIMHATHI BO BTOPOM Oasuce.

2. BBISICHUTD JINHEHHYIO 3aBUCUMOCTb 33JaHHON CUCTEMbI BEKTOPOB . JINHEHHO HE3aBUCUMYIO CUCTEMY
JOMOJTHUTE /10 0a3uca COOTBETCTBYIOIIETO JMHEWHOTO POCTPAHCTBA.

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

4. HaiinuTe KOOpJMHATHI 33JaHHOTO BeKTOpa mpocTpaHcTta C Hax noneM R B 3aganHoM 6asuce .
5. BeisicHuTh n30MOp(hHBI JIK TMHEWHBIE 3a]JaHHbIC JIMHCWHBIC TPOCTPAHCTBA Ha mosieM R.
6. J11s1 mpocTpaHCTBa pEeIIEHUH CIeyIOMEe CUCTEMbI YpaBHEHHH YKaKUTe KaKHe-I100 Oa3HChI.

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

Tema 3. IlonnpocTpancTBa JTUHeHHBIX npocTpaHcTB. (OIIK-1)

Jlexknus.
[ToHATHE TONNPOCTPAHCTBA JHMHEHHOrO TpocTpaHcTBa. JIMHelHas 000J0YKa CHUCTEMBI BEKTOPOB.
PasmepHocTh nuHelHONW 000moukn.CymMmMa W~ TiepecedeHHe MOANPOCTpaHCTB. TeopemMa o0 cymme
pa3MepHOCTEHN NepECEUEHUs] U CyMMBbl IOANPOCTPAHCTB. Pa3nokeHne TMHENHOrO MPOCTPAHCTBA B IPSIMYIO
CYMMY NPOCTPAHCTB.

IIpakTH4eckoe 3aHATHE.
1.  Pemenue 3amay no teme «lloHsiTHE MOATPOCTpaHCTBA JIMHEHHOTO MTPOCTpaHcTBa. JInHelHas
000J104Ka CUCTEMBI BEKTOPOB. PasmepHoCTh nmuHeliHO# o0onoukn» u3 3amaunnka O.11. bensesoit, E.A.
[Tanacenko, FO.I. ®omuueBoit «Bompockl 1 3amaun 1o auHEHHOM anredpe u reometpun» Ne Ne 81-86; 94.

2. Pemenue 3amay no teme «CymMa U TniepecedeHue MoAnpoCTpaHCTB. Teopema 0 CcyMMe pa3MepHOCTEM
nepecedyeHus: U cymmbl» u3 3agadnuka O.I1. bensesoii, E.A. [Tanacenko, FO.I'. ®omuueBoit «Bomnpocsl u
3a/1a4M 1Mo JUHEHHOU anredpe u reomerpun» Ne Ne 86-92; 95-99.

3.  Pemenue 3a1a4 1o teme «Pa3jioxkeHne JMHEMHOro MpOCTPaHCTBA B IPSAMYIO CYMMY MPOCTPAHCTBY U3
3agaunuka O.I1. benseoii, E.A. [Tanacenxo, FO.I. ®omuueBoii «Bompocsl W 3aaauu 1o TMHEUHOU
anreope u reometpum» Ne Ne 100-105.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

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

2 SIBnsercs 1M MHOXKECTBO PAllMOHAJIBHBIX YHUCET MOANPOCTPAHCTBOM JMHEMHOIO MPOCTPAHCTBA
BCIICCTBCHHBIX YHUBCII HA/Q ITOJIEM BCIICCTBEHHBIX yucen?

3 SIBnsieTcs 1M MHOYKECTBO PALlMOHAJIBHBIX YHCEI MOANPOCTPAHCTBOM JMHENHOIO IIPOCTPAHCTBA
BCIICCTBCHHBIX YMBCII HaJl MTOJIEM pallMOHAJIbHBIX yucen?

4 I[OKa)KI/ITe, 4YTO MHOXKXCCTBO, COACPKAIICC TOJILKO Hy.]ICBOfI DJICMCHT, ABJIACTCA HAUMCHBIIINM
MOJIMPOCTPAHCTBOM CPEAH BCEX MOANPOCTPAHCTB BEILIECTBEHHOTO JIMHEWHOTO MTPOCTPAHCTBA (T.€.
MOJIIPOCTPAHCTBOM, COIEPIKAIUMCS B JIFOOOM JIPYTOM IOATIPOCTPAHCTBE 3TOTO MPOCTPAHCTBA).

5 MoryT 11 6b6ITh U30MOPGHBIMU JTUHEHHOE MPOCTPAHCTBO U €T0 MOJIPOCTPAHCTBO, HE COBIAAA0IIEe
CO BCEM IIPOCTPAHCTBOM?



6 JlokaxxuTe, 4TO JIMHEWHAas: 000JI0YKa HE U3MEHUTCS, €CITU B TIOPOXKIAIOIIEH CUCTEME MOMEHSTh
MECTaMM KaKHE-JIHOO €€ DJICMEHTHI.

Tema 4. Conpsizxennoe npocrpanctpo. (OIIK-1)
Jlekumus.
Jlunetinbie pyHKmoHambl. CONpsKeHHOE MPOCTPaHCTBO. JlyanpHbIi 6a3uc.
IIpakTH4eckoe 3aHATHE.

1.  Pemenue 3amau no teme «lloHsATHE MOATPOCTpaHCTBA JIMHEHHOTO MTPOCTpaHcTBa. JInHelHas
000J104Ka CUCTEMBI BEKTOPOB. PasmepHoCTh nmuHeliHO# o0onoukn» u3 3amaunnka O.11. bensesoit, E.A.
[Tanacenko, FO.I'. ®omuueBoit «Bompocsl u 3amaqn mo auHEHOM anredpe u reomerpun» Ne Ne 106-112.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

JlokaxkuTe, 4TO MPOCTPAHCTBO MHOTOWJIEHOB HAJl OJIEM PAllMOHAIIBHBIX YHCEN HE H30MOP(HO CBOEMY
COTIPSI’KEHHOMY MOJIIPOCTPAHCTBRY.

Tema 5. JIuneiinbie oro0paxenns (ITK-6)
Jlexknus.

Jlunelinple 0TOOpaKEHUSI BEKTOPHBIX MPOCTPAHCTB M UX CBOMCTBA. OOpaTHUMbIe JTHHEHHBIE OTOOpaKEHHUS.
N3omopduzm.Marpuna inHeitHOTo oToOpaskeHus. MarpuyHas 3aruch JUHEHHOTO OTOOpaXKEeHUSI.

Snpo u ob6pa3z nuHEWHOro oTtoOpakeHus. Monomopdusm. I[IpusHak MoHOMOpPH3Ma. DnUMOpOU3M.
[Tpusnak snumopdusma. Mzomopdusm. [Ipusnak nzomopdusma.

IIpakTH4eckoe 3aHATHE.

1.  Pemenwne 3agau mo teMe «JInHEHBIE OTOOPaKEHUSI BEKTOPHBIX MPOCTPAHCTB M MX CBOWMCTBA.
OO6parumele nuHEHHBIE 0TOOpakenus. M3omopbusm» u3 3agaunuka O.I1. benseroit, E.A. Ilanacenko, 1O.T.
domuueBori «Bompockl u 3a7auu 1o JWHEWHON anredpe u reometpum» Ne No 113-116; 124, 125.

2.  Pemenue 3aga4 1o Teme «MaTpuia TMHEHHOTO 0TOOpaXeHusl. MaTpu4Has 3a1iCh JTMHEHHOTO
orobpakenus» u3 3anadnnka O.I1. benseroii, E.A. [lanacenko, 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. Uzomopdusm. Ipusnak uzomophuzmay u3
3anaunuka O.I1. bensieoit, E.A. ITanacenko, FO.I. ®omuueBoit «Bompockl u 3apauu no TuHEHHOM
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 nMmeer
Marpuna
a) HyJIb-OIIepaTropa;
0) TOXXJECTBEHHOTO OIIEepaTopa;
B) omieparopa momoous?
2. IIpuBenure npuMep JIMHENHHBIX oniepatopoB A u B, 11 koTopbIx nMeeT MecTo paBeHcTBO AB =BA.
3. SIBngeTcst 1M KOMMYTaTOp JIBYX JIMHEHHBIX OMEPATOPOB JIMHEHHBIM OIlepaTopomM?
4. Kak BbIpa)kaeTcs MaTpuLia KOMMYTaTopa JIMHEHHBIX oreparopoB A u B uepe3 marpuiisl 3Tux
orneparopoB?
5. Kaxoit oneparop siBisieTcsi 00paTHBIM
a) K oreparopy moaoous;
0) K orepaTopy MOBOPOTA HA 33aJJaHHBIH yroji B IBYMEPHOM BEKTOPHOM IIPOCTPAHCTBE FEOMETPHUUECKUX
BEKTOPOB?

Tema 6. JIuneitnbie oneparopsl (ITK-6)
Jlekumus.



Jlunelinble onepatopsl. MaTpuIa TMHEHHOTO oreparopa B pa3InyHbIX Oa3ucax. JlefcTBHs HaJ TUHEHHBIMU
orneparopaMu. Marpuiia CyMMBbl OIEpaTopoB, MaTpulla NPOU3BEAEHHUS OllEparopa Ha YUCIO, MaTpula
KOMITO3ULIMU oneparopoB. CBoMCTBa JIMHEWHBIX onepanuil Haj oneparopamu. Kommosunus omnepaTtopos.
CBoiicTBa KOMITO3HMIIUU OIEPaToOpoB. TOXKIECTBEHHBIM W HYyNeBOW omepartopbl. OOpaTUMBIA omeparop.
YcnoBue 00paTUMOCTH JTMHEHHOTO ornepaTtopa. Jledekt u panr 1uHeHoro oneparopa.

IIpakTH4Yeckoe 3aHATHE.
1.  Pemenue 3ama4 no teme «JleiicTBHUS HAJ TMHEHHBIMU OnlieparopaMu. Marpuiia CyMMbI OIIEpaToOpoOB,
MaTpula IPOU3BEACHMS OllepaTopa Ha YHUCII0, MATPULIA KOMITIO3UIUH onepaTtopoB. CBONCTBA TMHEHHBIX
onepanuid Haja oneparopamu» u3 3agaunnka O.I1. bensepoii, E.A. Tlanacenko, }O.I'. ®omuueBoii
«Bompockl ¥ 3a1auun 10 TMHEWHOU anreope u reomeTpum» Ne No 141-147.

2.  Pemenue 3amau no teme «Kommnozunus oneparopoB. CBONCTBA KOMIIO3UIIMH OIIEPATOPOB.
ToxnecTBeHHBIN U HyJaeBOU onepatopsl » U3 3aaaunuka O.I1. bensesoi, E.A. Ilanacenxo, 0.1
®omuueBoii «Bompocsl u 3amaun mo JuHelHOU anredpe u reometpun» Ne Ne 148-153.

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

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

Tema 7. UnemnorenTHbIe oneparopsbl. (IIK-6)

Jlexknus.
WNnemnorentHeie omneparopsl. OmnpeneneHue, CilenCcTBUs H3 omnpeneneHus. llpumepbl MaEeMIOTEHTOB.
TeopemMa 0 3agaHMM MAEMIIOTEHTAa IPU TOMOIIM MPsAMOM CyMMbl mnoxmpoctpaHcTB. IIpoexrop.Cymma
uaemnotreHToB. [Ipu3Hak, korna cymma MAEMIIOTEHTOB SIBISIETCS UJIEMIIOTEHTOM. [ eoMeTpruyecKuii CMbICI
CyMMbl UAeMNOTeHTOB.PazHocTh maemnoreHtoB. lIpu3Hak, Korga pa3HOCTb HJIEMIIOTEHTOB SIBISIETCS
UJIEMIIOTEHTOM. [eoMeTpuuecKuid CMBICT Ppa3HOCTH uaeMIoTeHTOB.IIpousBeneHre HUIAEMIIOTEHTOB.
VYcnoBue, npu KOTOPOM MPOU3BECHUE HJIEMIIOTEHTOB SIBJIAETCS MIAEMIIOTEHTOM. [‘eoMeTpuuecKuii CMbICT
MPOU3BEJCHUSI UJEMIIOTEeHTOB. HWHBOMOTUBHBIA omeparop. CBsi3b HMHBOJIIOTHUBHOTO OIEparopa C
UJEMITIOTEHTOM.

IIpakTH4eckoe 3aHATHE.
1.  Pemenue 3ama4 no teme «MaemnorenTHbie onepatopsl. OnpeneneHue, CeICTBUS U3 ONPEICICHHUS.
[Tpumeps! unemnoreHToB. TeopeMa 0 3a1aHUU UAEMIIOTEHTA TPU TOMOIIH MPSIMON CYyMMBI
noanpoctpancTs. [IpoekTop» n3 3amaunuka O.11. bensieBoi, E.A. [1lanacenko, FO.I. ®omuueBoi
«Bomnpockl ¥ 3amauun 1o TMHEWHOU anreope u reomeTpum» Ne No 174-180.

2.  Pemenue 3amau no teme «Cymma uaemnoreHToB. [Ipu3Hak, korga cymma HIEMIOTEHTOB SBIISETCS
UAEMIOTEHTOM. ['eOMeTprUeCcKuil CMBICI CyMMBI HIEMIIOTEHTOBY U3 3anadnuka O.I1. bensesoii, E.A.
[Tanacenko, FO.I'. ®omuueBoit «Bompockl ¥ 3a1auu 1o JuHeHoM anredpe u reomerpun» Ne Ne 183-185.

3. Pemenue 3amau no teme «Pa3HocTh uaeMnoTeHToB. IIpu3Hak, korna pa3HOCTh HIEMIIOTEHTOB
ABJIIETCS UAEMIIOTEHTOM. [ eoMeTpuueckuii cMbIci pasHocTw» U3 3agaunuka O.11. bensesoit, E.A.
[Tanacenko, FO.I'. ®omuueBoil «Bormpockl U 3amauu 1o JuHeHo anredpe u reomerpun» Ne Ne 186 (1-4).

Pemenue 3anau no teme «Pa3Hocts naemnoreHToB. [Ipru3Hak, Korna pa3HOCTh UIEMIIOTEHTOB SIBIISETCS
uaemMnoreHToM. ['eoMerpuueckuil cMbica pazHocTy» u3 3agaunuka O.11. bensesoii, E.A. ITanacenko, O.T.
®omuueBoii «Bompocsl u 3amaun mo auHelHoOU anreOpe u reometpun» Ne Ne 181, 182, 187, 188

10



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1.ChopmynupoBaTh | JI0Ka3aTh TEOPEMY, BEIPAKAIOIIYIO T€OMETPHUECKUN CMBICIT CYMMBI JIByX
HJIEMIIOTEHTOB.
2. ChopmynupoBaTh | JI0Ka3aTh TEOPEMY, BEIPAKAIOIIYIO T€OMETPHUECKUN CMBICI PA3HOCTH JIBYX
HJIEMIIOTEHTOB.
3. ChopMynupoBaTh U JOKa3aTh TEOPEMY, BEIPAKAIOIIYIO TEOMETPUUECKUIN TIPOU3BEACHHS JIBYX
HJIEMIIOTEHTOB.
4. ChopmynupoBaTh | JI0Ka3aTh MPU3HAK MHBOJIOTHBHOCTH OIEpaTopa.

Tema 8. CoOcTBeHHbIE BEKTOPbI M HHBAPHMAHTHbBIE MOANPOCTPAHCTBA.

(ITK-6)

Jlekumus.
WNuBapuantueie mnoanpoctpancTBa. [Ipumepsl. CoOCTBEHHBIE BEKTOPbl U COOCTBEHHBIE 3HAYCHMS.
CoOcTBeHHbIE TOAMPOCTPAHCTBA U HX CBSA3b C HMHBAPUAHTHBIMU MOJANPOCTpAaHCTBaMH. JInHeitHas
HE3aBUCUMOCTh COOCTBEHHBIX BEKTOPOB. [Ipu3Hak AMAroHaJIbHOW MaTpPUIbl. XapaKTepUCTUUECKUN
MHOTOWIEH. XapaKTepUCTUUECKOe ypaBHEHHE. XapaKTepUCTUUECKHEe KOPHH U UX CBS3b C COOCTBEHHBIMU
3HAYEHUSIMH JIMHEHHOTO omeparopa. KpaTtHocTh coOcTBeHHOro 3HaueHms. Crektp omeparopa. IIpoctoii
crektp. IIpumep.Aunaronanusupyemeie oneparopsl. [IpuMepsl AuaroHaIM3UpyeMbIX onepaTopoB. Teopema
O CYIIECTBOBAaHMM OJHOMEPHBIX WM JIByMEPHBIX WHBAPUAHTHBIX MOANPOCTPAHCTB OTHOCHUTEIBHO
JIMHEWHOTO OIlepaTopa B BEIIECTBEHHOM JIMHEHHOM MpocTpaHcTBe. OnepaTopsl ¢ MIPOCTBIM CIIEKTPOM.

IIpakTn4yeckoe 3ansATHE.
1. Pemenue 3amau mno teme «HBapuanTHble 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 «Bonpockl u 3a1auu no
nuHelHo anreOpe u reometpun» Ne Ne 189-195.

2. Pemenue 3amay no teme «XapaKTepUCTUYECKUNA MHOTOUYJIEH. XapaKTEPUCTUUECKOE YPAaBHEHUE.
XapakTepucTUUECKUE KOPHH U UX CBA3b C COOCTBEHHBIMH 3HAYEHUSAMU JIMHEHHOTO onepaTopa. KparHocTh
cobctBeHHoro 3HaueHus. Crektp omneparopa. [Ipocroit cnexktp.» u3 3agaunuka O.I1. benseroii, E.A.
[Tanacenko, FO.I'. ®omuueBoit «Bompockl u 3amaun mo auHeHOM anredpe u reomerpun» Ne Ne 196-204,
217-219.

3. Pemenue 3amau no teme «Jluaronanusupyemsele oneparopsl. [IpuMepsl [uaroHaau3nupyeMbIix
oneparopoB. Teopema 0 CylIeCTBOBAHUU OJJHOMEPHBIX WJIM JBYMEPHBIX MHBAPUAHTHBIX MOAIPOCTPAHCTB
OTHOCHUTEJILHO JIMHEHHOTO ONepaTropa B BEIIECTBEHHOM JINHEWMHOM MpocTpaHcTBe. OnepaTopsl C MPOCTHIM
cnexkrpom» u3 3agaunuka O.I1. bensieoit, E.A. [1anacenko, FO.I. ®omuueBoii «Bomnpocsl U 3a1auu 1o
nuHeWHoU anreOpe u reometpun» Ne Ne 205- 216.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.

1 Jloka3aTk, 4TO IEPECEUCHHE IByX MHBAPUAHTHBIX TOANPOCTPAHCTB JIMHEHHOTO OTepaTopa sSBISCTCS
WHBAapHUAHTHBIM TOJITPOCTPAHCTBOM.

2 JlokaxkuTe, 4TO JIMHEWHBIN oneparop, ACMUCTBYIONINUNA B IMHEHHOM MPOCTpaHCTBE R pazmepHocTH n, HE
MOKET UMETh 00Jiee N pa3IuYHbIX COOCTBEHHBIX 3HAYCHUH.

3 Wmeet nu cOOCTBEHHBIE 3HAUYEHUSI U COOCTBEHHBIE BEKTOPHI:
a) HyJIb-OIIeparop;
0) TOXKJIECTBEHHBIN OTIEPATOD;
B) oreparop noaoous?
4. Kakue nmoanpocTpaHCTBa SIBIAIOTCS HHBAPUAHTHBIMU OTHOCHUTEIBHO:
a) HyJIb-OIIEpaTOopa;
0) TOXKJIECTBEHHOTO OTIEPaTOpPa;
B) omneparopa noxoous?
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5. CripaBeisTuBO 1K YTBEPKIEHUE: TIOAPOCTPAHCTBO, COCTOSAIIEE U3 OAHOTO HYJIEBOTO IEMEHTA, SBISETCS
WHBAapPHAHTHBIM OTHOCHTEIHHO JFOOO0TO JIMHEHHOTO omnepaTopa?
6. Kakoif Bu1 uMeeT MaTpHIla JMHEHHOTO OIleparopa, €ClId MepBbIe K 0a3UCHBIX BEKTOPOB SIBIISIOTCS €r0
COOCTBEHHBIM MOJPOCTPAHCTBOM?

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

Jlekumus.
HunenorentHbie oneparopbl. TeopeMa 0 COOCTBEHHBIX 3HAUCHUSX HWIbIOTEHTA. [[ukimnyeckuit oneparop.
CBsi3p IIUMKIMYECKUX OINEpaTOpOB C HWIBIIOTEHTaMH. TeopemMa O MNOpsIMOM CyMME HWHBAapUAHTHBIX
MOANPOCTPAHCTB OTHOCUTENBHO HWIBINOTEHTHOrO orneparopa.KopHeBble mnoamnpocrpancTsa. (CBoMcTBa
KOpHEBBIX nojamnpocTpancTB. KopueBoe paznoxenue. [Ipumepsl. XKopaanosa kierka. JKopiaHoBa mMarpuiia.
Teopema o »opaaHOBOM HOPMAJIBHON (hOpME MaTPHUIIBI JIMHEWHOTO onieparopa. XKopaaHos 0a3uc. AIroputm
HAXOXKICHHS KOPIAHOBOW HOPMaJbHOM (hOpMbI MaTpullbl JUHEWHOTO OmepaTopa U >KOpaaHoBa Oaszuca.
[Tpumepsi.

IIpakTn4yeckoe 3ansATHE.
1.  Pemenue 3a1au 1o Teme «HunbnoreHTHBIE oniepaTopbl. Teopema 0 cOOCTBEHHBIX 3HAUCHUSIX
HubnoreHTa. [{uknnyeckuii oneparop. CBs3b HUKIMUECKUX ONEPATOPOB C HWIBIIOTEHTaMHU. TeopeMa o
IPSIMON CYMM€ MHBAapUAHTHBIX NOAIPOCTPAHCTB OTHOCUTENBHO HIWIBIIOTEHTHOTO OIIEpAaTOpay U3 3a/lauHuKa
O.II. bensesoii, E.A. Ilanacenko, FO.I. ®omuuenoii «Bonpocsl u 3agaun 1o JUHEWHOM anredpe u
reomeTpun» Ne Ne 230-237.

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

3.  Pemenue 3amau no teme «oKopmanoa kietka. XKopaanoBa Marpuia. Teopema o KOpAaHOBO
HOpMaJIbHOW (hOpMe MaTPHIIbl IMHEHHOTO oreparopa. XKopmaHoB 6azuc. AJTOPUTM HAXOXKICHUS
KOPJIaHOBOW HOpMaIbHOM (POPMBI MaTPHULIbI IMHEIHOTO Oleparopa 1 KopJaHoBa 0a3zucay U3 3aJa4HUKa
O.I1. bensesoit, E.A. ITanacenko, 10.I. ®omuueBoit «Bompockl u 3agauu 1o TuHEHHOM anredpe u
reomeTpun» Ne Ne 224- 229,

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. Omneparop, AEHCTBYIOLIUI B BEIIECTBEHHOM JIMHEITHOM IPOCTPAHCTBE, 3aJ]aH MaTpuLel A B
HEKOTOpOM 0a3uce 3TOro npocrpancTBa. BersicHuTh: 1) nuaronanusupyeM Jim 3Tot oneparop? B ciyuae
MOJIOKUTEIILHOTO OTBETAa HalAUTE HOBBIN 0A3KC U COOTBETCTBYIOIIUI BHI MATPHIIBI.
2) HaiiauTe KOPHEBOE pa3jioKEeHHUE JMHEHHOTO MPOCTPAHCTBA OTHOCUTEIHLHO 3TOTO OIeparopa.
3) mpuBeauTE MaTpHILy ONepaTopa K )KOpAAaHOBOK HOPMaIbHOM (popMme, HaliAuTe KOpIaHOB Oasuc.

2. Jloka3aTb, 4TO €CJIH JUHEHHBIN onepaTtop A HEBBIPOXKICHHBIH, TO JIF000€ MOANPOCTPAHCTBO,
MHBapUaHTHOE OTHOCUTEIBHO 3TOTO ONEpaTopa, MHBAPHAHTHO U OTHOCUTEINILHO Oreparopa, 00paTHoOro K A.
3. ITyctb A - 5)xopAaHOBa KJIE€TKa NOpsiiKa 4 ¢ JIEMEHTOM a Ha IMIaBHOM quaroHanu. Haiinure sxopaaHoBy
HOpPMaJIbHYIO ()OpMY KBajpara 3TOW MaTPHIIBI.

4. JIuneiHbIN onepaTop Ha3bIBACTCS MOTYNPOCTHIM, €CIIU TS TI0O0r0 MHBAPUAHTHOT'O MOAIPOCTPAHCTBA
uMeeTcs JOMOTHUTENbHOE HHBAPUAHTHOE MOAIIPOCTPAHCTBO. JloKa3ark, uTo 110001 JTMHEHHBIN onepaTop
MOXHO €TMHCTBEHHBIM 00pa30M IMPECTABUTH B BUJI€ CYMMBI IIEPECTAHOBOYHBIX MOIYIPOCTOTO U
HUJIBIIOTEHTHOTO OIIEPATOPOB.

Tema 10. Komnuiekcupukanus guneiHoro oneparopa. (OIIK-1)
Jlekumus.
Teopema IMamunprona-Kanu. Kommexkcudukanmst JIMHEWHOTO omneparopa.
KommuiekcHo-auaronanusupyemsie  onepatopel. ConpspKeHHbIE OIlepaTopbl. Marpuua  CONpsSKEHHOTO
oreparopa B JyajJbHOM Oa3uce.

IIpakTH4eckoe 3aHATHE.
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IIpakTHueckue 3aHATH: HE IIPELyCMOTPEHBI
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Jlokaxkute yTBEpKACHHUE: €CIH ONEPaTOp 00OpaTUM, TO U COTPSHKEHHBINA K HEMY OTIepaTop TOXKE
obpatum. HaiiuTe cBA3b MEX Ty MaTpUIlaMyd OOPaTHBIX ONIEPATOPOB.

Tema 11. bununeiinblie u kBagpaTnunbie ¢popmbl. (ITK-6)

Jlekumus.
bunmuneitaple  PyHknuonanel. bunuHeliHble W KBaapaTUdHbIe (QopMbl. Marpuilbl OWJIMHEHHOW W
KBaJpaTUIHOM (GOopM M HX TpeoOpa3oBaHWE MPHU Iepexone K HOBOMY Oasucy. Panrm OwivHEWHOU wu
kBagparuyHoi ¢opm. Ilpumepsi.IlpuBenenue kBaapaTHuHBIX (GOPM K KAHOHUYECKOMY BHIY METOJIOM
Jlarpamxka. Ilpumepsl. Hopmanbnbiii Bun kBagpaTudHod (opwmbl. [lomokUTenbHBIN, OTpHUIATEIBHBIN
MHACKCHl KBaApaTHUHbIX ¢opMm. CurHarypa. 3akoH HHepuUuH KBaapaTuuHbiX Qopm. I[Ipusenenue
KBaJpaTu4yHbIX (OpM K KaHOHMUYECKOMY BHIY MeTonoM fxobou. I[Ipumepsl.llonoxurensHo onpeneieHHbIe
kBaapatudHbie popmel. Kpurepuii CunibBecTpa.

IIpakTnyeckoe 3ansATHE.
1.  Pemenue 3a1au no Teme «bununeiinsie GyHKINOHABL. bunnHelHble U KBagpaTuyHbIe (POPMBI.
Marpuubl OWIMHEHHON 1 KBapaTHyHOU (GOpPM U MX IpeoOpa3oBaHKe MpHU Iepexoe K HOBOMY 0a3ucy.
Panru 6ununelinoi u kBaaparudHoit popm» u3 3agaunuka O.I1. bensesoii, E.A. Ilanacenko, FO.T.
®omuueBoii «Bompocsl u 3amaun 1o JuHEHOU anredpe u reomeTpun» Ne Ne 238-246.

2. Pemenwme 3agau mo teme «IIpuBeaeHue KkBagpaTHaHbIX POpM K KAHOHHUECKOMY BUAY METOIOM
Jlarpanxa» u3 3agaunuka O.I1. bensesoii, E.A. [Tanacenko, FO.I. ®omuueBoit «Bompockl u 3ama4u o
nuHerHou anreope u reometpum» Noe No 247-251.

1 3. Pemenue 3agau no teme «IIpuBenenue kBaapaTHIHBIX GOPM K KAHOHHYECKOMY BHYy METOIOM
Sxobu» u3 3amaunuka O.I1. bensesoii, E.A. [lanacenko, 10.I. ®omuueBoii «Bompockl u 3a1auu 1o
nuHenHo# anredope u reometrpum» Ne Ne 252 (1-10).

1 4. Pemenwue 3amau no teme «HopmanbHbii BUa kBagpaTHaHON (HopMbl. [1010KUTETBHBIH,
OTpHULATEIbHBIA HHACKCHI KBaApaTU4HbIX (hopM. CurHatypa. 3akOH UHEPIIMH KBaJAPATUYHBIX (HOpM.
[TonoxxutenbHO onpeneneHHbIe kBaapatudHbie popmbl. Kpurepuii CuiibBecTpay u3 3agadnnka O.11.
bensesoii, E.A. Ilanacenko, 10.I. ®omuueBoii «Bompockl u 3a7auu 1o JUHEWHOH anredpe u
reomeTpun» Ne Ne 252-274,
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.

1. IlpuBecTy K HOpMAJILHOMY By U HAWTH KAaHOHMUYECKUH 0a3uc TaHHON KBAaAPATUIHON (POPMBI

IByMsi criocobamu: MetonioM Jlarpamxka u Mmetonom SlkoOu. BeISICHUTE, SIBISIETCS TN
(dbopma MoJIOKUTENBHO onpeeraeHHoi. HailTu ee curnatypy u paHr.
2. Jlokazaarb, 4TO KBaJpaTHuHas (hopMa SBISETCS MOJOKUTEIBHO ONPEAeICHHON TOTIa U TOJIBKO TOT/A,
KOT/Ia BCE XapaKTEPUCTUUYECKHE YNCIa €€ MaTPULIbl IOJOKUTEIbHBI U OTPULATENIEHO ONPEAEICHHON TOTrAa
Y TOJIBKO TOT/a, KOIJJa OHU OTPULIATEIIbHBI.
3. Jlokasarp, 4T0 KBaapaTruHas (hopMa SBISIETCS MMOJIOKUTEIBHO ONPENEICHHON TOrJa U TOJIBKO TOT/a,
Korna Bce Kod(h(UIMEHTHI XapaKTePUCTUYECKOTO MHOTOUICHA €€ MaTPHIIBI OTIIMYHBI OT HYJISI U 3HAKHU 3TUX
k03 PUIHEHTOB YepenyIOTCs, MPUIEM CBOOOIHBIN UJICH ITOJIOKUTETENICH.

Tema 12. EBKIUA0BBI H YHUTAPHbIE BEKTOPHbIE MPOCTPAHCTBA.

(ITK-6)
Jlexknus.
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[TonoXXuTeNnbHO ONpeAeIeHHbIE SPMUTOBBI (PYHKIIUH B IMHEHHOM MpocTpaHcTBe. OPTOroHaIbHbBIE CUCTEMBI
BekTOpoB. [Ipumepsl. OproHopmupoBannbiii 6asuc.IIponiecc oproronanmzamuu 0Oaszuca. [Ipumepsi.
OproroHanpHbple U YHWUTapHbIE MarTpullbl. EBKIMAOBBI M YHUTapHbIE NMPOCTPAHCTBA M MX MpOCTEiIINe
cBOMCTBAa.OpPTOrOHAJILHOE JONOJHEHUE K IMOAINPOCTPAHCTBY YHMTAPHOIO IpocTpaHcTBa. ComnpsKeHHbIE
OIlepaTopbl B YHUTApHOM NpocTpaHcTBe. CBOMCTBA COINpPSHKEHHBIX ONEparopoB. Marpuiia conpsiKEHHOTO
oneparopa.Hopmaneubie omeparopsl. Teopembl 0 COOCTBEHHBIX BEKTOpaX HOPMAJIBHOTO OIeparopa.
VYHutapHble onepatopbl. CBs3b YHUTAPHBIX ONEPATOPOB C HOPMAJIbHBIMHU oneparopamu. OpTOroHajabHbIE
oneparopbl. llpu3Haku yHUTapHOCTM JIMHEHHOro omneparopa. Marpuia yHUTapHOIo oIeparopa B
opToHOpMaibHOM ©Oaszuce. CTpyKTypa OpPTOTOHAJIBHOTO JHHEWHOTO oreparopa B  €BKIHIOBOM
npoctpaHcTBe. CUMMeETpUYECKUE (3pMHUTOBBI) oniepaTopsl. CBOIICTBA CHMMETPHUUECKUX OIIEPAaTOPOB
IIpakTH4eckoe 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 JTUHEHHOM anredpe u reomeTpun» Ne Ne 275-285.

2. Pemenue 3amay no teme «EBKIMAOBBI M YHUTApHBIE IpocTpaHcTBay U3 3aaaunuka O.I1. bensieBoi,

E.A. Tlanacenko, 1O.I. ®omuueBoii «Bompockl u 3aauu 1o JUHEWHOHN anredpe u reomeTpum» Ne No
286-306.

1 3. Pemenue 3agau 1o teMe «OpTOrOHAJIBHOE JIOMOJIHEHUE K MOAMPOCTPAHCTBY» U3 3a1a4HUKA
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, 94TO MPOU3BEICHUE ABYX OPTOTOHAIBHBIX (YHUTAPHBIX) IPeoOpa3oBaHuil caMo
OpPTOTOHATBHO (YHUTAPHO).

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

3 Jlokasarb, 4TO KOHEYHAsi CUCTEMa MOTIAPHO OPTOTOHAILHBIX HEHYJIEBBIX BEKTOPB TUHEITHO
He3aBrcuMa. MOXKHO JIM yTBEPKIATh IMHEHHYIO HE3aBUCUMOCTH MPOU3BOIBHOM CUCTEMBI MTOTIAPHO
OpPTOrOHAJIbHBIX BEKTOPB?

4 Jloka3arb, 4TO JIMHEHHOE MOANPOCTPAHCTBO U €r0 OPTOTOHAIBLHOE JTOMOJIHEHUE B JIMHEITHOM
npoctpaHcTBe R cBs3aHbl cieayromumM 00pazom: KodphuueHTaMu JTUHEIHO HE3aBUCUMOM CHCTEMBbI
ypaBHEHUH, 3aJat0IIEeH OTHO U3 3TUX MOAMPOCTPAHCTB,CITyKaT KOOPAMHATHI BEKTOPOB Oas3uca JIpyroro
MOJIPOCTPAHCTRA.

Tema 13. Muoromepubie ap¢unnbie npocrpancrsa (OIIK-1)
Jlexknus.
AdduHHOE TPOCTPAHCTBO M €ro cBoiicTBa. AdduHHas cucrema koopauHar. [Imockoctu B appuHHOM
npocTpaHCcTBe. B3anMHoe pacronoxkeHue IBYX IJI0CKOCTEH B MPOCTpaHCcTBE A”n.
VYpaBHEHHE IUIOCKOCTH B TmpocTpancTBe A”n. M3omopdusm adpuuHBIX npocTpaHcTB. AdduHHbIE
npeoOpazoBanus ahpGUHHBIX MPOCTPAHCTB. AHANUTHYECKOE 3a1aHKe ad(HUHHOTO MPeodpa3oBaHusI.

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

IIpakTH4eckoe 3aHATHE.
1. Pemenwue 3agau mo TeMe «AddUHHOE TPOCTPAHCTBO U €ro cBoicTBa. Ad(UHHBIE KOOPIUHATHI.

ITepexon k HOBOI cucteMe koopauHar» u3 3anadynuka O.I1. bensiesoit, E.A. [Tanacenko, FO.I. ®omuueBoi
«Bompocel ¥ 3a1auun 1o TMHEHHOU anreope u reomeTpum» Ne Ne 353-366.

2. Pemenwme 3agau mo teme «Ilnockoctu B aduHHOM IpocTpaHcTBe. B3anMHOE pacmoiiokeHne IByX
IJIOCKOCTEH B TPOCTPAHCTBE » u3 3agaunnka O.I1. benseoit, E.A.
[Tanacenko, FO.I. ®omuueBoit «Bompockl u 3amaun mo auHEHHOM anredpe u reometTpun» Ne Ne 367-386.
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3. Pemenue 3a1au no teme «AdduHHbIE TpeodpazoBanus aQPUHHBIX MPOCTPAHCTB. AHATUTUYECKOE
3aganue appuHHOTO MpeodpazoBanus» u3 3anaunuka O.I1. bensesoii, E.A. ITanacenko, 10.I. ®omuuenoit
«Bompocs! u 3amaun o TuHEWHOM anredpe u reomerpun» Ne Ne 387-397.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1. B adbdurHOM MPOCTPAHCTBE NaHBI YETHIPE PaA3INYHBIC TOUKH Touku
JeNIAT OTPE3KH B OAMHAKOBOM OTHOIIeHHU  Jlokasarp, 4To:

a) ecau mapajuielorpaMM, TO  MapajielorpaMM;
b) ecnuTo  mapamienorpaMM U, TOH  [apajuieorpaMM.
2. Jlokasarb, 4TO Mape COBPaBUIMX TOUYEK B a)(pMHHOM IPOCTPAHCTBE COOTBETCTBYET HYJIEBOM BEKTOP.

3. Jlokazars, 4ToO Jt00ast MI0CKOCTb, MPOXO/AIIAs Yepe3 TOUKY , C HAalPABJISAIOMIKUM MOANPOCTPAHCTBOM
, HE 3aBUCHT OT BBIOOpa HA HEW TOUKH.

4.  Jloxasatp, uto mo0as apduHHasA MIOCKOCTH B a(PUHHOM MPOCTPAHCTBE cama siBisieTcs ahpPuHHBIM
MIPOCTPAHCTBOM, Pa3MEPHOCTH KOTOPOTO COBIAJAET C PAa3MEPHOCTHIO ITOM IIIOCKOCTH.

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

6.  Jlokasarp, 4yTO uepe3 J00bIe TPH TOYKU apPUHHOTO MPOCTPAHCTBA, HE JIeXkKAIUE HAa OJHOM MPSIMOH,
MIPOXO/IUT €AUHCTBEHHAS IByMEpPHAs TIIOCKOCTb.

7.  BbIpa3uth yciaoBue MapajjieNbHOCTH JIBYX IUIOCKOCTEH  MepHOro apMHHOTO MpOCTPAHCTBA,
3aJJaHHBIX OOIIMMH YPABHEHUSIMH, C TIOMOIIBIO MMOHATHUS paHTa MaTPHIIBI.

Tema 14. MHoroMepHble €BKJIMIAOBHI NMPOCTPAHCTBA.

(ITK-6)
Jlexkuns.

EBkmuaoBo n — MepHoe mpoctpaHcTBO. k — miockoctu .PacctossHume or Touku 10 k — miockoctd B
npoctpancTBe E*n. O0bem n-MepHoTo napasmienenunena B E n.

JIBxenus npoctpancTBa En. ['pymnna momo6uit. TeopeTuko-rpynmoBasi TOUKa 3peHUsI Ha TEOMETPHIO.
KBagpuku B adPuHHOM NpPOCTpAaHCTBE M HX MPHBEACHHE K HOpPMalibHOMY BHIY. LIeHTp KBaapHKH.
Knaccudukamuss kBagpuk B mpoctpanctBe A”n. Ksaapuku B E”n. Ilepecedenue mnpsimoit ¢
TUIEPIIOBEPXHOCTHIO BTOPOTO MOPsIIKA. ACUMITOTHYECKHE HanpaBiieHus. ConpsyKeHHbIE HAIPABICHMUS.
IIpakTnyeckoe 3ansATHE.
1. Pemenue 3amau mno teme «/IBM>KEHUS IPOCTPAHCTBA . I'pynma
nonoOuit» u3 3apaunnka O.I1. bensesoii, E.A. [Tanacenko, FO.I. ®omuueBoii «Bompockl u 3amauu 1o
nuHelHo anreOpe u reomeTpun» Ne Ne 417-432.

2.  Pemenwue 3amau o teme «KBaapuku B adh(hUHHOM MPOCTPAHCTBE M UX MPUBEACHUE K HOPMaTbHOMY
Buny» u3 3agaunuka O.I1. benseBoit, E.A. Ilanacenko, I0.I. ®omuueBoit «Bompockl u 3aaauu 1o
nuHenHo anreOpe u reomeTpun» Ne Ne 433-442.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

1.  Jlokasark, 4TO KBaJpaT OPUEHTUPOBAHHOTO 0OBEMA MapalieenuIea, MOCTPOSHHOTO Ha
BEKTOpax MEPHOTO €BKJIMI0BA MPOCTPAHCTBA, PaBEH OMpeAeIuTeNto [ pama 3Tux

BEKTOPOB.

2. Jlokazark, 4TO KBajpar JHArOHAIN MPSIMOYTOIBHOTO MEPHOTO MapajuleenuIeia paBeH CyMMe

KBaIPaTOB €T0 pedep, BRIXOMSIINX U3 OMHON BepIuHbI ( MepHOe 00001eHne Teopemsbl [Iudaropa).

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

4.  HaiiTi uncio nuaroHajield  MEpHOTo Ky0a, OpPTOTOHAJIBHBIX K 3TON JHArOHaJIH.
5. HaiitTu quHy quaroHand  MEpHOTO Ky0a ¢ peOpoM JUIMHBI | MpeJiell 3TOM TUHBI TPU

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



7.

8.
Ha

HaiinuTe yron Mexay IMaroHaiablo MEpHOTO Ky0a M ero  MEpHOM IpaHbIo.

Jlokazarb, 4TO OPTOrOHAJIbHBIE MPOEKIIUU BEPLUINH MEPHOro Ky0a Ha J100yI0 €ro 1uaroHaib JIesT ee

paBHBIX YacTeil.

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

nocemaemMocts — 10 0ajuioB

TeKylui KOHTpostb — 70 6aioB

2 ceMecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 20 6ayIoB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

No  [Ha3zBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHITUS U OLICHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
I. JIunelinbie Brinonne 15 3 Oamra — 3ajgaya pelieHa BEPHO, METOJ BHIOpaH HauOojee
MPOCTPAHCTBA. HUE paluoHaNbHO, CTYACHT TPaMOTHO OTBEYAECT HA BCE IOCTABJICHHBIC
MpaKkTUyec MpEenoaBaTesieM BOIPOCHL;
KHX 2 Oamia — 3aja4ya pelleHa BEPHO, HO TPU ITOM HCIIONB30BaH HE
3aaHuit CaMbIil parMOHATIBHBIA MeTo] (MJIM CTYICHT HEYBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0sl UCTIPaBIISICT);
1 Gamm — CTyAGHT MOXET MPaBWIBHO DEUIUTh 3a/Ja4y TOJBKO C
MIOMOIIIBIO HABOJAIIMX BOIPOCOB IpenojaBareis, HO B IpoIecce
paboTHI OCBaMBaeT HYXHBIN YUEOHBIN MaTepua,
0 6ayIOB — CTYACHT HE MOXKET IIPUBECTH PEUICHHUE 33]]a4d ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareis U oOHAPYKUBACT
MIOJIHYIO HETIOATOTOBICHHOCTD 110 U3y4aeMON TEMaTHKE.
2. baszuc n [IpakTnue 10 3 Oata — 3amaua pemieHa BEpHO, MeETo BbIOpaH Hambonee
pa3MepHOCTh CKOE paluoHaNbHO, CTYACHT TPaMOTHO OTBEYAECT HA BCE IOCTABJICHHBIC
JUHEHHOTO 3a/1aHue MpEenoaBaTesieM BOIIPOCHL;
MPOCTPAHCTBA JUTSt 2 Oamia — 3aja4ya pelleHa BEPHO, HO TPU ITOM HCIIONB30BaH HE
MpaKkTUyec CaMBbIil palMOHAaTIBHBIA MeTOo] (MIJIM CTYICHT HEYBEPEHHO OTBEUAET Ha
KoM MTOCTABJICHHBIC BOIIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);
MOJITOTOBK 1 Ganm — CTyAGHT MOXET MPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
u MIOMOIIIBIO HABOJAILIMX BOIPOCOB IpenojaBareis, HO B IpoIecce
paboTHI OCBaMBaeT HYXHBIH YUEOHBIN MaTepua,
0 0ayIOB — CTYACHT HE MOXKET IPUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareis U oOHAPYKUBACT
MIOJIHYIO HETIOATOTOBICHHOCTD 110 U3y4aeMON TEMaTHKE.
KonTpoa 10 CaMocCTOSTENbHOE  BBIMOJHEHUE 3aJaHUM IO HHIUWBUIYaTbHBIM
bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJIbH

blIii cpe3)

16



ITonmpocrpanct | Beimonne 10 3 Oamma — 3agaya pelIeHAa BEpPHO, METOA BHIOpaH HambOosee
Ba JIMHEWHBIX HUE palMoOHATIbHO, CTYIEHT I'PaMOTHO OTBEYaeT Ha BCE IMOCTaBICHHBIC
MPOCTPAHCTB. |IpaKkTHUeC npernoaaBaTesieM BOIPOCHI;

KHX 2 Oaia — 3aJaya pelieHa BEpHO, HO IPU 3TOM HCIIOJIBb30BaH HE

3aaHuit caMblil palMOHAIBHBIA METOX (WJIN CTYICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS, HO caM ce0sl UCTIPABIISIET);
1 Gamn — CTyIEHT MOXET NpPaBWIIBHO PELINTh 3aJady TOJIBKO C
MOMOIIBI0 HABOASIIMX BONPOCOB IPENOAaBaTeNs, HO B IpoLEecce
paboTHI OCBaMBaET HYXHBIH YUEOHBIN MaTepua,
0 6anmIoB — CTyIEHT HE MOXKET MPUBECTH PELLICHHUE 331a491 1 HE MOXKET
OTBETHTh Ha HABOISIIME BOMPOCHI MPEMOaBaTelisi u 0OHApPYKUBAET
MOJHYIO HEMTOATOTOBIEHHOCTH 110 H3y4aeMON TeMaTHKe.

Comnpsixennoe | Beimonne 5 3 Oamma — 3agaya pelIeHAa BEpPHO, METOA BHIOpaH HambOosee

MPOCTPAHCTBO. HUE palMoOHAJIbHO, CTYIEHT I'PaMOTHO OTBEYaeT Ha BCE IMOCTaBJICHHBIC
MPaKTHYIEC npernoaaBaTesieM BOIPOCHI;
KHX 2 Oaiia — 3aJaya pelieHa BEpHO, HO IPU 3TOM HCIIOJIBL30BaH HE
3aaHuit caMblil palMOHAIBHBIA METOX (WJIN CTYICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS, HO CaM ce0sl UCTIPABIISIET);
1 Gamn — CTyIEHT MOXET NpPaBWIIBHO PELINTh 3aJady TOJIBKO C
MOMOIIBI0 HABOISIIMX BONPOCOB IPENOAABaTeNs, HO B IpOLEcce
paboTHI OCBaMBaET HYXHBIH YUEOHBIN MaTepua,
0 6anIoB — CTyIEHT HE MOXKET MPUBECTH PEILCHHUE 331a491 1 HE MOXKET
OTBETHTh Ha HABOISIIME BOMPOCHI MPEMOAaBaTelisi H 0OHApPYKUBAET
MOJHYIO HEMTOATOTOBIEHHOCTH 110 H3y4aeMON TeMaTHKe.
Kontpoa 10 CamocTosTeIFHOE ~ BBINIOJHEHHE 33JaHUi 10 WHAWBUAYaJIbHBIM
bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJIBH
bIii cpe3)
3auer 20 10 3a7a4 o 2 Gamna 3a 3amaqy
JIuneiinble Beimonne 8 3 Oamma — 3ajaya pelIeHa BEpHO, METOA BbIOpaH Hauboiee
0TOOpaKeHUS HUE paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
MpaKTHYEeC MperoaBaTesieM BOIIPOCHI;
KHUX 2 Oamnma — 3a7ada pelieHa BEpHO, HO TMPU OTOM HCIIONB30BaH HE
3aJ]aHui CaMbIil parmOHAIBHBIA MeTO (WUIH CTYICHT HEYBEPECHHO OTBEUACT HA
TIOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOsT HCIIPaBIIseT);
1 Ganm — CTyAeHT MOXET MPaBWIIBHO DEUINTh 33/a9y TOJNBKO C
MIOMOIIIPIO HABOAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
paboTHI OCBaMBaCT HYXKHBIN YICOHBIN MaTepHal;
0 6anyoB — CTYACHT HE MOXKET MPUBECTH PELICHHE 33a]]a4l ¥ HE MOXKET
OTBETUTH Ha HABOJIIME BOMPOCHI MpernojaBareis U oOHApYKHBaeT
MOJTHYIO HETIOATOTOBIEHHOCTD 110 M3y9YaeMOi TeMaTHKe
Ompoc 2 YyacTue B YCTHOM oIIprioce - 2 6aia
[TocemaeMocTs 10 10 6amioB 3a peryasipHOE BBHIIOJIHEHUE BCEX 3aJaHUI M OTCYTCTBHE
MPOIYCKOB 3aHATHH 0€3 yBaXUTENbHBIX MPUYUH
IIpemMuansHBIC OaITHI 20 10 6amToB 3a y9acTH € CTYICHUYSCKUX OJIMMITHAIaxX
10 6amI0oB yyacTHe B CTYIEHYECKON HayYHOU KOH(epeHIIMH
WnpuBuayansHble 3a1aHUS, 50 Jlo6op 6ayioB: CTYACHT MOXKET PENOCTABUTH BCE 3alaHHsI TEKYILETO
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL ¥ 3aJaHNsI KOHTPOJIBHBIX CPE30B
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
HUroro 3a cemectp 100

rocemaemMocts — 10 6ayuioB

TEKYILIHI KOHTpOb — 40 6amnoB

3 cemectp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl
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npeMuanbHbie 6amsl — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0aiuioB

Pacnipenenenne 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. Mertonuka mpoBeIcHUS 3aHITUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3bl
1. JIunelinbie Brinonne 8 3 Oamra — 3ajgaya pelieHa BEPHO, METOJ BHIOpaH HamOojee
orepaTopbl HUE paIoHaIbHO, CTYJACHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
MPaKTHYIEC MpEenoaBaTesieM BOIPOCHL;
KHX 2 Oamra — 3aja4ya pelieHa BEPHO, HO TPU ITOM HCIIONH30BaH HE
3aaHuit CaMBbIil palMOHAaTIBHBIA MeTOo] (MJIM CTYICHT HEYBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);
1 Gamm — CTyAGHT MOXET MPaBWIBHO PEUIUTh 3a/a4y TOJBKO C
MOMOIIBIO HABOASIIMX BOMPOCOB IMpernojaBaTelii, HO B MpoIecce
paboTHI OCBaMBaeT HYXHBIN YUEOHBIN MaTepua,
0 6ayIOB — CTYACHT HE MOXKET IPUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIIME BOMPOCHI MpernojaBareis U oOHAPYKUBaET
MIOJIHYIO HETIOATOTOBICHHOCTD 110 U3y4aeMON TEMaTHKE.
Ormpoc 2 Yyactue B yCTHOM orpoce - 2 0aina
2. | UmemmotenTrsl | Ompoc YyacTue B yCTHOM ompoce - 2 6aia
C OIICPATOPRL. | BprmosntHe 8 3 Oamma — 3agaya pelieHa BEpHO, MeEToJ BbIOpaH HamOoiee
HUE paIMoHaIbHO, CTYJACHT TPaMOTHO OTBEYACT Ha BCE IMOCTABIICHHBIC
MPaKTHYIEC MpEenoaBaTesieM BOIIPOCHL;
KHX 2 Oamia — 3aja4ya pelleHa BEPHO, HO TPU ITOM HCIIONB30BaH HE
3aaHuit CaMbIil palMOHATBHBIA MeTO] (MIJIM CTYICHT HEyBEpEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);
1 Gamm — CTyAGHT MOXET MNPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIBIO HABOASIIMX BOMPOCOB IpernojaBaTelii, HO B MpoIecce
paboTHI OCBaMBaeT HYXHBIN YUEOHBIN MaTepua,
0 0ayJIOB — CTYACHT HE MOXKET IPUBECTH PEIICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIIME BOMPOCHI MpernojaBareis U oOHAPYKUBaET
MIOJIHYIO HETIOATOTOBICHHOCTD 10 U3y4aeMOi TeMaTHUKe
Kontpon 10 CaMOCTOSITEIEHOE ~ BBIMIOJHEHHUE 3aJaHWid 110 HHIUBUAYATbHBIM
bHaA owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJBH
bIii cpe3)
3. | CobctBennble | Breimonne 8 3 Oata — 3amaya pemieHa BEpHO, METo BbIOpaH Haumbonee
BEKTOPHI U HUE paIoHaIbHO, CTYJACHT TPaMOTHO OTBEYACT Ha BCE IMOCTABIICHHBIC
VHBAapHAHTHBIC |TPaKTHYEC MpEenoaBaTesieM BOIIPOCHL;
MOJIIPOCTPAHCT KHX 2 Oamra — 3aja4ya pelieHa BEPHO, HO TPU ITOM HCIIONH30BaH HE
Ba. 3aaHuit CaMBbIll parMOHAaTIBHBIA MeTOo] (MIJIM CTYICHT HEyBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0sl UCTIPaBIISICT);
1 Gamm — CTyAGHT MOXET MPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIBIO HABOSIIMX BOMPOCOB IpernojaBaTelii, HO B MpoIlecce
paboTHI OCBaMBaeT HYXHBIN YUEOHBIN MaTepua,
0 0ayJIOB — CTYACHT HE MOXKET IPUBECTH PEIICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareis U oOHAPYKUBaCT
MIOJIHYIO HETIOATOTOBICHHOCTD 110 U3y4aeMON TEMaTHKE.
Omnpoc 2 VYdacTre B ycTHOMONpoce - 2 Oana

18



19

4. ’Kopnanosa Brinmonne 5 3 Oata — 3amaya pemieHa BEepHO, METo BbIOpaH Haumbonee
HOpMaJbHas HUE palMoOHATIbHO, CTYIEHT I'PaMOTHO OTBEYaeT Ha BCE IMOCTaBICHHBIC
(dhopma MaTpHULBI |TpaKTHIEC npernoaaBaTesieM BOIPOCHI;
JMHEHHOTO KHX 2 Oaia — 3aJaya pelieHa BEpHO, HO IPU 3TOM HCIIOJIBb30BaH HE
oreparopa 3aJaHul caMblil palMOHAIBHBIA METOX (WJIN CTYICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS, HO caM ce0sl UCTIPABIISIET);
1 Gamn — CTyIEHT MOXET NpPaBWIIBHO PELINTh 3aJady TOJIBKO C
MOMOIIBI0 HABOASIIMX BONPOCOB IPENOAaBaTeNs, HO B IpoLEecce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;
0 6anmIoB — CTyIEHT HE MOXKET MPUBECTH PELLICHHUE 331a491 1 HE MOXKET
OTBETHTh Ha HABOISIIME BOMPOCHI MPEMOaBaTelisi u 0OHApPYKUBAET
MOJHYIO HEMTOATOTOBIEHHOCTH 110 H3y4aeMON TeMaTHKe.
Kontpoa 10 CamocTosATeIbHOE  BBINOJHEHHE 33JaHUi 10 WHAWBUAYaIbHBIM
bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJIBH
blIii cpe3)
5. | Kommexcuduk | Onpoc 5 VYdacTre B yCTHOM ompoce - 5 0aisioB
aIus JUHEHHOTO
oreparopa.
6. [TocemaeMocTs 10 10 GamnoB 3a pETyIspHOE BBHIMOIHEHHWE 3aJaHUH U OTCYTCTBHUE
MPOIYCKOB 3aHATUH 0€3 YBaXUTENbHBI3 IPUYNH
7. IIpeMuansHBIC OaITHI 20 YuyacTue B cTymeHYecKux onumiuanax — 10 6amros
VYuyacTue B cTymeHYecknx KoHpepeHmusax — 10 6ammos
8. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHus
OusieTa Ha OLICHKY «YIOBJICTBOPUTEIHHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIEHKY «XOPOIIOY,
25-30 6amynoB — CTYAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».
9. |WamuBumyanpHBIC 3aaHMUS, 50 JloGop 6aioB: CTYIEHT MOXKET MPEAOCTABUTE BCE 3aJaHUS TEKYIIIETO
C IOMOILBIO KOTOPBIX KOHTPOJISL ¥ 33JaHUsl KOHTPOJIbHBIX CPE30B
MOXKHO HaOparhb
JIOTIOJHUTEJIbHBIE OaslIbl
10. Hroro 3a cemectp 100
4 cemecTp
* mocenraeMocTs — 10 6annoB
*  TEKyImHUH KOHTPOJIb — 40 OamioB
*  KOHTPOJIbHBIE cpe3bl — 2 cpe3a 1o 10 0anioB Kax bl
* mpeMuasbHBIC OauTel — 20 6aioB
* OTBeT Ha ’k3ameHe: He Oornee 30 H6amioB
Pacripenenenre 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BUXy4eOHOW |TEKyIIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. | bumneiiapie m | Ompoc 2 YyacTue B yCTHOM ompoce - 2 6aa
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KBaJIpaTHIHBIC | BprmonHe 8 3 Oamma — 3agaya pelieHa BEpHO, MeEToJ BbIOpaH HamOoiee
opmbr. HUe palnoHaIbHO, CTYAEHT TPpaMOTHO OTBEYAEeT HAa BCE IMOCTAaBJICHHBIE
MIpaKTHueC MIpeTnoiaBaTeieM BOIIPOCHI;
KHX 2 Oaia — 3aJaya pelieHa BEpHO, HO IPU 3TOM HCIIOJIBb30BaH HE
3aaHui caMblil palMOHAIBHBIA METOX (WJIN CTYICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS, HO caM ce0sl UCTIPABIISIET);
1 Gamn — CTyIEHT MOXET NpPaBWIIBHO PELINTh 3aJady TOJIBKO C
MIOMOIIIBIO HABOJAILIMX BOIPOCOB IpenojaBareis, HO B IpoIecce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;
0 6anmIoB — CTyIEHT HE MOXKET MPUBECTH PELLICHHUE 331a491 1 HE MOXKET
OTBETHTh Ha HABOISIIME BOMPOCHI MPEMOaBaTelisi u 0OHApPYKUBAET
MIOJIHYIO HEMOATOTOBIEHHOCTD 110 U3y4aeMOM TeMaTHKeE.
Kontpon 10 CaMOCTOATENIBHOE ~ BBIMIOJHEHHE 3aJaHW 10 WHIUBUAYaTbHBIM
bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJIBH
blIii cpe3)

EBkannosel n | Beimonne 10 3 Oamra — 3ajgaya pelieHa BEPHO, METOJ BHIOpaH HauOojee
YHUTapHBIE HUe paloHalIbHO, CTYAEHT TPaMOTHO OTBEYAEeT HA BCE IMOCTAaBIICHHBIE
BEKTOpHBIE  [mpakTHUeC MIpeTnoaBaTeieM BOIIPOCHI;

MIPOCTPaHCTBA. KHX 2 Oaiia — 3ajaya pelieHa BEpHO, HO IPU 3TOM HCIIOJIb30BaH HE

3aaHui caMblil palMOHAIBHBIA METOX (WJIN CTYICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS, HO CaM ce0sl UCTIPABIISIET);
1 Gamn — CTyZIEHT MOXET NpPaBWIIBHO PELINTh 3a7ady TOJBKO C
MIOMOIIIBIO HABOJAILIMX BOINPOCOB IpenojaBareis, HO B IpoIecce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;
0 06anIoB — CTyIEHT HE MOXKET MPUBECTH PEILICHHUE 331a491 1 HE MOXKET
OTBETHTh Ha HABOISIIME BONPOCHI MPEMOAaBaTelisi H 0OHApPYKUBAET
MIOJIHYIO HEMOATOTOBIEHHOCTb 110 U3y4aeMOM TeMaTHKeE.
MHuoromepasie | Beimonne 10 3 Oata — 3ajaua pemieHa BEpHO, METo BbIOpaH Hambonee
appuHHBIC HUe paloHaIbHO, CTYAEHT TPpaMOTHO OTBEYAET Ha BCE IMOCTAaBJICHHBIE
MIPOCTPaHCTBA |NpaKTHUEC MIperoaBaTeieM BOIIPOCHI;
KHX 2 Oama — 3ajaya pelieHa BEpHO, HO IPU 3TOM HCIIOJIL30BaH HE
3aaHui caMblil palMOHAIBHBIA METOX (WJIN CTYICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS, HO CaM ce0sl UCTIPABIISIET);
1 Gamn — cCTymEHT MOXET NpPaBWIIBHO DPELINTh 3aJady TOJIBKO C
MIOMOIIIBIO HABOJAILIMX BOIPOCOB IpenojaBareis, HO B IpoIecce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;
0 6anIoB — CTyIEHT HE MOXKET MPUBECTH PEILICHHUE 331a491 1 HE MOXKET
OTBETHTh Ha HABOISIIME BOMPOCHI MPEMoAaBaTelisi H 0OHApYKUBAET
MIOJIHYIO HEMOATOTOBIEHHOCTb 110 U3Yy4aeMOM TeMaTHKeE.
MHuoromepasie | Beimonne 10 3 Oata — 3amaya pemieHa BEpHO, METo BbIOpaH Haumbonee
€BKJIU0BBI HUe paloHalIbHO, CTYAEHT TPaMOTHO OTBEYAE€T HA BCE IOCTAaBJICHHBIE
MIPOCTPAHCTBA. [IPAaKTHYEC MIpeTnoaBaTeieM BOIIPOCHI;
KHX 2 Oamia — 3ajaya pelieHa BEpHO, HO IPU 3TOM HCIIOJIB30BaH HE
3aaHui caMblil palMOHAIBHBIA METOX (WJIN CTYICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS, HO CaM ce0sl UCTIPABIISIET);
1 Gamn — cCTymEHT MOXET NpPaBWIIBHO PELINTh 3a7ady TOJIBKO C
MIOMOIIIBIO HABOJAILIMX BOIPOCOB IpenojaBareis, HO B IpoIecce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;
0 6anIoB — CTyIEHT HE MOXKET MIPUBECTH PELLICHHUE 331a91 1 HE MOXKET
OTBETHTh Ha HABOISIIME BOMPOCHI MPEMOAaBaTelisi H 0OHAPYKUBAET
MIOJIHYIO HEMOATOTOBIEHHOCTb 110 U3y4aeMOM TeMaTHKeE.
Kontpon 10 CaMOCTOATENIBHOE ~ BBIMIOJHEHHE 3aJaHU TI0 HWHIUBUAYaTbHBIM
bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJIbH

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

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

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

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

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

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

YeThIpEeX0a/UIbHON  IIKAJIe.

[TepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCHUIUIMHE B

TPAJAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

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

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

Perenune 3agau

BoinoJiHeHHe NPAKTHYECKUX 3aJaHU

Tewma 1. JIu"eliHbIE TPOCTPAHCTBA.

Tema 3. [lonnpocTpaHCcTBa TMHENHBIX TPOCTPAHCTB.

Penrenue 3amay

Perenune 3agau

Penrenue 3amay

Perenune 3agau

Penrtenue 3amay

Tema 4. ConpsiKEHHOE MPOCTPAHCTBO.

Tema 5. JIuneiinble 0TOOpaKEHUS

Tema 6. JIuneitHbIe oniepaTopbl

Tema 7. UaeMIOTEHTHBIE OIIEPATOPBI.

Tema 8. CoOCcTBEHHBIE BEKTOPHI U MHBApPUAHTHBIE IOATPOCTPAHCTBA.

Penrtenue 3amay



Tema 9. XKopnanosa HopMasnbHas (popma MaTpHUIIBl TMHEHHOTO Oneparopa
Pewenue 3amau

Tema 11. bununeitabie U KBagpaTUIHBIE (POPMBIL.
Penrenue 3amay

Tema 12. EBKIMIOBBI U YHUTApHBIE BEKTOPHBIE IPOCTPAHCTBA.
Penrenue 3amay

Tema 13. Muoromepusie aduHHBIC TPOCTPAHCTBA
Pewenue 3amau

Tema 14. MHOrOMEpHBIE €BKJIMAOBBI MPOCTPAHCTBA.
Pewenue 3amau
3auer

Tema 4. ConpsikeHHOE MPOCTPAHCTBO.
3aueTHas paboTa

KounTtpoJsbHnast padora

Tewma 2. bazuc u pa3aMepHOCTb JUHEUHOTO MPOCTPAHCTBA
KOHTpoJIbHas paboTa Nel

Tema 4. ConpsikeHHOE MPOCTPAHCTBO.
KOHTpOJbHAs padboTta Ne2

Tema 7. UaeMIOTEHTHBIE ONIEPaTOPHI.
KOHTpOJIbHAs paboTa Ne3

Tema 9. XXopnanoBa HopMabHasi popMa MaTPHIIBI IMHEHHOTO OTepaTopa
KOHTpOJIbHas paboTa Ned

Tema 11. bununeiinple U KBaapaTHIHbIC (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.
Yro Takoe MaTpHlia JIMHEHHOTO 0TOOpaKeHHS U Kak ee HaiTu?
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3. Teopema o pazmepHOCTH siipa U 00pa3a IMHEHHOTO ONepaTopa.

4 4, [Tpuznak MmoHOMOpdHU3MA.
[Tpusnak snumopduszma

Nk v -

Tema 6. JInneliHbIe onEpaToOpsl
Onpenenenre UAEMIIOTEHTA.
Teopema 0 cymMe UIEMIIOTEHTOB.
Teopema 0 pa3HOCTH UJIEMIIOTEHTOB.
Teopema 0 MpOU3BENEHNN UIEMIIOTEHTOB.
MokHO 1 HaliTh 00pa3 BEKTOpa NPy BO3JCUCTBUM Ha

HEro UAEMIIOTEHTA (O, 3Hasi, 4YTO OH colepxKuTcs B Im ¢?

Nk -

Tema 7. UaeMIIOTEHTHBIE OIIEPATOPBI.
Onpenenenre UAEMIIOTEHTA.
Teopema 0 cyMMe UAEMITOTEHTOB.
Teopema 0 pa3HOCTH UJIEMIIOTEHTOB.
Teopema 0 MpOU3BEICHUN UEMIIOTEHTOB.
MokHO 1 HaliTh 00pa3 BEKTOpa NPy BO3JCUCTBUM Ha

HEro UAEMIIOTEHTA (O, 3Hasl, 4YTO OH collepKuTcs B Im ¢?

AN

Tema 8. CoOCTBEHHBIE BEKTOPHI M1 MHBAPHUAHTHBIC MTOANPOCTPAHCTBA.

Omnpenenenne cOOCTBEHHOTO BEKTOpa M COOCTBEHHOTO 3HAYEHUSI.
Teopema o0 TUHEHHO HE3aBUCUMBIX COOCTBEHHBIX BEKTOpaX.
[Ipu3Hak quaroHaaM3upPyEeMOCTH JJUHEHHOTO OllepaTopa.
OnpeneneHre MTHBAPUAHTHOTO MOANIPOCTPAHCTBA.

Teopema 00 HUHBApHAHTHOM OJJHOMEPHOM IOANIPOCTPAHCTBE.

Tema 10. Kommiekcuukanus TMHEHHOTO orieparopa.

Bomnpocs! a1t ycTHOTO Ompoca:

1
2
3
4

CdopmynupyiiTe moHATHE KOMITJIECH(PHUKALINN BEILIECTBEHHOTO JTMHEHHOTO MPOCTPAHCTBA.
Chopmynupyiite onpeesieHue KoMIiecupuKauy JUHEHHOTO orepaTopa.
Jlokaxwure, 4TO KOMIUIECU(PHUKAINS JTUHEHHOTO ONepaTopa sSBIAETCS JIMHEHHBIM OIIepaTopoM.

JoxaxwuTte, uTo 10001 0a3uc BEIIECTBEHHOTO JTUHEHHOTO TTOCTPAHCTRBA SBJIETCS 0a3MCOM €To
KOMIUICKCH(DUKAITHH.

[Toxaxkute, 4TO MaTpULIa TMHEHHOTO ONEpaTopa HE MEHSETCS MPU ero KOMIUIEKCH(DUKALIUH.

[TokaxuTte, 4TO XapaKTEPUCTUUECKUE KOPHU JIMHEHHOTO OIEpaTopa SIBJISIOTCS XapaKTepUCTUUECKUMHU
KOPHSIMH H €r0 KOMITJICKCU(DUKAITUH.

OO0bsicHUTE, TOYEMY CIIEKTP KOMILIECH(PHUIIMPOBAHHOTO OIepaTopa MHUpPEe CIEKTPa UCXOIHOTO
oreparopa.

Kak cBsizanbl Mex1y co00ii COOCTBEHHBIE OANPOCTPAHCTBA KOMILICKCU(PUIIMPOBAHHOTO OIleparopa ¢
KOMITJICKCHO-COTIPSIKCHHBIMU COOCTBEHHBIMU 3HAUCHUSMHU U KOMILTIecH(pHUKaIusi cOOCTBEHHOTO
HOANPOCTPAHCTBA HCXOJHOTO JIMHEHHOTO orneparopa?

Cdopmynupyiite ornpeneneHre KOMIIEKCHO-IHaroHalIu3upyeMoro oneparopa.

3anuImTe KaKkomn 6HO‘IHO-I[I/IaFOHaJIbHBII>'I BUJ UMCCT Marpulla KOMIUICKCHO-AWArOHAJIU3UPYCMOTI'0O
JIMHEMHOTO orneparopa, MMCIOIICTO KaK BECIICCTBCHHBIC, TAK U MOIMAPHO KOMIIJICKCHO HECOIMPAKCHHBIC
XapaKTCPUCTUICCKUC KOPHHU.

Tema 11. bununeiinbsie U KBajpaTuyHbIe (HOPMBIL.
Ornpenenenue OMIMHEIHON POPMBI.
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24
Korna OunuHeHbIi QyHKIMOHAT SBIISETCS CHMMETPUYECKUM (TIPU3HAK

CUMMETPUYHOCTH).

g e A

Omnpenenenre KBaApaTuIHON (HOPMBIL.

Ornpenenenue panra KBaapaTuaHON (GOPMEI.

Teopema Jlarpanxa 0 KAHOHUYECKOM BHJIE KBaIPATHUHON (POPMBI.

Hamucats HOpManbHBIN BUJ KBaJIpaTHUYHON (DOPMBI.

OmnpeneneHne OTPULIATEIBHOTO WHAEKCA KBAAPATUIHON (POPMBI.

Teopema «3akoH MHEPIMH KBAIPATUYHBIX (OpM».

Dopmyssl SkoOH npuBeaeHNUS KBapaTUYHON (OPMBI K KAHOHHYECKOMY BUJLY.

0. Ornpenenenne OTPUIATEIILHO ONPEACIICHHONW KBAAPATUIHOW (POPMBI.

1 Kpurepuii CunbBecTpa MoI0KUTEILHON ONPEACTICHHOCTH KBaIPaTHUHON (POPMBI.

IIpakTnyeckoe 3aaHue 1l MPAKTHYECKOH MOATOTOBKHU

Tema 2. ba3uc u pa3MepHOCTb JIMHEHHOTO IPOCTPAHCTBA

Penrenue 3amay

4

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

Tunosslie Bonpocsl 3auera (OIIK-1, ITK-6)

TunoBbie BONPOCHI 3a4eTa BO 2 ceMecTpe

1 Jluneiinoe (BEKTOPHOE) MPOCTPAHCTBO, €TI0 CBOMCTBA.
2 JIuneliHast 3aBUCMMOCTh BEKTOPOB, €€ CBOICTBA.

3 basuc nuneliHoro npoctpancTa. KoopauHatel BekTopa B JaHHOM Oa3uce. PazMepHOCTh 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 JTMHEWHOTO MPOCTPAHCTBA B IPSAMYIO CYMMY MPOCTPAHCTB.
10 Jluneiinsle ¢pyHkunonasnsl. ConpspkeHHOE MPOCTPaHCTBO. JlyallbHbIN Oa3uc.

11 OnpeneneHue u MpoCTEUITNE CBONCTBA TMHEHHBIX 0TOOpakeHN. MaTpuIiia TMHEHHOTO
OTOOpaKEHUS.

12 Snpo u 06pa3 IMHEWHOTO OTOOPAKEHUS.

Tunosble 3ananns s 3adera (OIK-1, I1K-6)



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

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

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

1 0 21

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

,,

., =

|"1 1

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

THHeHHOIO IPOCTPaHCTEA.

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

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

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

12 . 4 0 1 0 0 0

COOTEETCTEVHOMEM ITPOCTRAHCTES.

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

I“_a b} cI:EJ:rERl.

\ J

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

—
4 =

c

‘l'-]. — X, + o 1|.-4 = [}._

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

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

1 1

1 2

5,

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

-1 0
0-3

npeocbpazopanna QW —2@+e B cTaggapTHOM DasHCce.

Dasmce, | HMeeT MATPHIY

%,

] E CTAHJAPTHOM DasHce. BRIMHOHMTS MaTpHIY

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

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

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

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

S A}

Tunossie Bonpocsl 3xk3amena (OIIK-1, ITK-6)
Tunosbie BONPOCHI IK3aMeHa B 3 ceMecTpe

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

2 VYcnoBue 00paTUMOCTH JIMHEHHOTO onepatopa. Jledekrt u panr TuHeiHoro oneparopa.
3 HpemMnoTeHTHBIE OnepaTopbl U ACHCTBUS HAJl HUMH. IHBOIIOTUBHBIN onieparop.
4 VuBapuaHTHBIe oAnpocTpancTBa. COOCTBEHHBIE BEKTOPHI IMHEWHOTO ONEpaTopa.

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

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

7 HunbnOTEHTHBIE U HUKJIMYECKUE OnepaTopbl. MaTpuiia HUKIMYECKOTrO oneparopa.

8 YKopnanosa kierka. JKopnanosa marpuua. KopraHo 6asuc.

9 Kopuessie noamnpoctpancTBa. KopaeBoe paznoxeHue. CBOMCTBa KOPHEBBIX MOANPOCTPAHCTB.

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

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

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

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

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

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

3 Panru OwiMHEWHON U KBaJApaTUIHOU (popMm.



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

TunoBble 3axanus s sx3amena (OIIK-1, ITK-6)
TunoBble 3a1aHusl AJsl IK3aMeHa

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

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

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

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

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

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

JMHEWHOTO MPOCTpAaHCTBa ~ Marpuily ¢ B cilydae MonoXUTeIpHOro OTBETa HalIuTe HOBBIM 0a3uc u
COOTBETCTBYIOILYIO €My AMArOHAJIbHYIO MaTpHUIly Oleparopa

27



28
7.  Haiiaure coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUYCHHS JTMHEHHOTO OTOOPAKEHUST  , 3aJaHHOTO B
HEKOTOpOM 0a3uce  JMHEWHOTO MPOCTPAHCTBA  MaTpHLEH
. JloKaxxuTe, 4TO MOAIPOCTPAHCTBO, HATSHYTOE HA BEKTOPI W MHBAPUAHTHO OTHOCUTEJIBHO

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

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

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

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

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

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

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

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

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

npeoOpazoBaHuem?

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

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

19. Haiinute opTOHOPMHUPOBAHHYIO (PyHIAMEHTAJIBHYIO CUCTEMY PELICHUI JJISi CUCTEMBI YPaBHEHUH

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

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

22. CocTaBuUTh MAPAMETPUUYECKUE YPABHEHUS TUIIEPIIOCKOCTH B MMPOCTPAHCTBE



4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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3ager
Onerka T T— Heckpuntops! (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTIKEHHS Pe3yabrara)
OIIK-1 MoxeT MpOBOAUTH CaMOCTOSTEIbHBIM  aHATU3  MPUKITAIHBIX
«3aUTEHON ACTIEKTOB B MOCTAHOBKAX MaTeMaTHYCCKHX 3a/1a4.
(50 - 100 6ammoB)  |TIK-6 VMeeT NPUMEHSTH MPUEMBI aJTOPUTMH3AINK [P MaTEMAaTHIECKOM
MOJICITUPOBAHNY UH)KCHEPHBIX M HAYYHBIX 3a/1a4
OIIK-1 He MOXeT mnpOBOIUTH CaMOCTOSTENBHBIN aHATM3 MPUKIATHBIX
«HE 3aYTEHO» ACTEKTOB B MOCTAHOBKAX MaTeMaTHYCCKHX 3a/1ad.
(0 - 49 Gannos) TIK-6 He yMmMeeT [NpUMEHATH  NPUEMBI  AJITOPUTMH3ALUM  [PH
MaTeMaTHYeCKOM MOJICIIMPOBAHUH WH)KCHEPHBIX M HAYYHBIX 3a/1a4
OK3ameH
Ouetika KoMreTeHii Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TOCTYKCHHSI pe3YJIbTaTa)
OIIK-1 OTAMYHO yMEeT MPOBOJAUTH CAaMOCTOSATENILHBINA aHAIN3 MPHUKIATHBIX
COTJIMYHO) ACIICKTOB B ITIOCTAHOBKAaX MAaTCMAaTHUUYCCKUX 3a1a4

(85 - 100 6amwioB)  |IIK-6 OTIMYHO yMeEeT MPUMEHSTh MNPUEMBI AJITOPUTMH3ALUU  [IPH

MaTreMaTHYeCKOM MOJICIIMPOBAHNH HH)KCHEPHBIX M HAYYHBIX 3a/1a4
OIIK-1 Xopomo yMeeT MPOBOAUTH CAaMOCTOATENbHBIM aHaIN3 MPUKIIAIHBIX
«XOpOLLO» aCIIEKTOB B MOCTAaHOBKAX MaTeMaTHYECKHUX 3a1a4
(70 - 84 Gannos) IK-6 Xopomo yMeeT TNPUMEHATh NPHEMBI  AJTOPUTMHU3ALUU  IIPH
MaTreMaTHYeCKOM MOJICIIMPOBAHNH HH)KCHEPHBIX M HAYYHBIX 3a/1a4
OIlK-1 VYIIOBIIETBOPUTENHHO YMEET MPOBOAUTH CAMOCTOSITEIBLHBIM aHAIN3
NPUKITAIHBIX aCTICKTOB B MOCTAHOBKAX MaTeMaTHYECKUX 3a/1ad
«YAOBJICTBOPHUTCIBHO»

(50 - 69 Gaos) [TK-6 VIOBIETBOPUTENBHO YMEET MPUMEHSTHh MPUEMBI aJTOPHUTMU3AINN
Opd MaTeMaTHYeCKOM MOJEIMPOBAHUH HMHXXEHEPHBIX W HAyYHBIX
3ajaq

OIIK-1 He ymeer mpoBOAWTH CaMOCTOSTEIBHBIA aHAIM3 TMPHKIAJIHBIX
«HEYOOBJICTBOPUTECIIHLHO» ACIICKTOB B ITOCTAHOBKaX MaTEMaTU4YCCKUX 3aa4
(menee 50 6amIoB) I1K-6 He

yMeeT  MPUMEHATh  MpPHEeMbl  aJrOPUTMHU3ALUU  TIPU
MaTeMaTU4YE€CKOM MOJAETMPOBAHUU MHKEHEPHBIX U HAyYHBIX 3314

5. MeTonnueckue yKkazaHusi AJis1 00y4aOIIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlUN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiuimabl (PI1J]), xotopas ompeznenser copepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

Jl1st caMOCTOSITENTFHON paOOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U cofiepikaHue TUCIIUILTHHEDY,
«Y4eOHO-MeTomuIeckoe U HH(popMaImoHHOE 00eCTIeYeHNE TUCIUILTHHBD U «MarepruanbHO-TEXHUIECKOEe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
WH(POPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI.

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

B pasznene

«Y4eOHO-MEeTOANUECKOE

U uHQOpMalMOHHOE ofecleueHne AUCHUIUIMHBDY — 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

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE 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
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

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
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), 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:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- 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. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

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 KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. ITanacenxo E.A., ®omuuesa FO.I'. Jluneitnas anre6pa u reometpus : Y4eO. nocobue. - Tam60B: 13n-Bo
TI'Y, 2004. - 230 c.

2. Koctpukun A. W. Coopuuk 3ama4 no anreodpe, I u 1. OcHoBel anreOpsl. JInnelinas anredpa 1 reoMeTpusl.
- Mocksa: ®umsmaraut, 2007. - 263 c. - Tekct : snekrponnsiii / OBC «YHUBepcuTeTckass O6mbamorexa
onnaiiny» [caitT]. - URL: http://biblioclub.ru/index.php?page=book&i1d=82941

3. IIpockypsixkoB U.B. COopHUK 3amad o JuHEHHOMN anredpe : Yueb. mocodue /st By30B. - 8-¢ u3M.. - M.,
CII6.: Jlabopatopus bazoBsix 3nanuii, Hesckmii J{nanekt, 2001. - 382 c.

4. neun B.A., [To3nsk D.1. JIuneitnas anre6pa : yueOHUK I CTyJAEHTOB (PU3HMYECKUX CIIEUATIbHOCTEN U
crenranbHocTy "llpuknagnas maremaruka'. - 6-e usn., crep.. - Mocka: ®PUIMATIINT, 2014. - 278 c.

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. IToctaukoB M.M. Jlekuuu no reometpun. Cemectp IlI. JIuneitnas anredpa : Yde0. mocodue ist By30B. -

2-e m3., mepepad.. - M.: Hayka, 1986. - 399 c.

2. BoeBoaun B. B. Jluneiinas anre6pa. - M3n. 2-e, nepepal. u gom.. - Mocksa: Hayxka, 1980. - 400 c. - Tekcr
anektpoHHslt  //  OBC  «YHuBepcuterckas ~— OubnmoTeka  oHjaiiH»  [caift]. -  URL:

http://biblioclub.ru/index.php?page=book&id=450129

3. Bypmuctposa E. b., Jlo6anos C. I JIuneitnas anre6pa : Y4eOHUK ¥ TIpakTUKyM JJIs akaaeMHU4eCKOTO

GakamaBpuara. - Mocksa: FOpaitt, 2019. - 421 c. - Texcr : snexrponnsrii / D5C «FOPAUT» [caiit]. - URL:

https://urait.ru/bcode/425852

4. Kpemep H. I1I., ®puaman M. H., Tpummn WU. M. Jluneitnas anredpa : YueOHUK U IPAKTUKYM JJIsI BY30B.
- CTIp. ¥ JIOIT; 3-¢ u3]1.. - Mocksa: FOpaiit, 2020. - 422 c. - Tekct : nexkTponHbiit / IBC «IOPANTY [caiiT].
- URL: https://urait.ru/bcode/450038

5. bepesuna, H. A. Jluneiinas anreOpa : yueoHoe mocooue. - 2020-08-31; Jluneiinas anredpa. - Caparos:
Hayunas xnawra, 2019. - 125 c¢. - Tekcr : omekrponnsii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/80988.html

6. Jlyosruna E. H., BeuromoB E. M. Jluneiinas anre6pa : YueOHOe mocobue ans By30B. - 2-€ U3J.. -
Mockpa: FOpaiit, 2020. - 150 c. - Tekcr : smekrpommbii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/456440

31



32
7. @ponos, C. B. Jluneitnas anredpa B reOMETpUUYECKOM H3JIOKEHUH : Y4eOHO-METOIUYECKOE Mocodue. -
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. IlpocsetoB I. U. Jluneiinas anreOpa W aHAJIUTHYECKAs T€OMETPHS: 3aJa4d U peIIeHHs : y4yeO.-TpaxT.
nocobwue. - 3-e u3z., goi.. - M.: Aneda-IIpecc, 2015. - 287 c.
9. PemmzoB A. O., llladapeuu U. P. Jluneiinas anrebpa u reomeTpus : ydeOHOe 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 reoMeTpusl. - 3-e u3a.. - Mockaa:
@usmatiut, 2004. - 468 c. - Tekcr : anekrponHsblit // OBC « YHHBEepcuTeTCKass OnOIMOTeKa OHIAiH [caiT].
- URL.: http://biblioclub.ru/index.php?page=book&id=75500
11. Tlogny6nas, M. JI., Ceepayiosa, E. I. Jluneiinas anre6pa. Yacts 1 : yueOHO-MeTOIMYECKOE TTOCOOHE. -
Bech cpok oxpansl aBTOpckoro mnpasa; Jluneiinas anrebpa. Yacte 1. - CaparoB: By3oBckoe oOpa3oBanue,
2016. - 44 c. - Tekcr : anexkrponnslii // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/58325.html
12. boryn, B. B. IlpoekTHas nesrenbHOCTh o MaTemaruke. JInHelHas anreOpa : yueOHOe mocobue aJis
cro. - Bech cpok oxpanbl aBTOpckoro mpama; [IpoekTHass AesTENbHOCTh MO Maremaruke. JInHelHas
anrebpa. - Caparos: IIpodobOpazoBanue, At [Ilu Ap Meaua, 2020. - 80 c. - Tekct : anexrponnsiii // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/92638.html

6.3 MeToandeckue 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: Al [1u
Op Memmna, 2018. - 184 c. - Tekcr : oamekrponnbii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/74559.html

6.4 VlHpie MCTOYHUKU:

1. Kypnan «Ycnexu MAaTeMaTH4eCKUX HayK» -
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus

2. Obuepoccuiickuii MaremMaruaeckuii moprain - http://www.MathNet.Ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

JUis mpoBeneHWs 3aHATHH MO JUCIHMIUIMHE HEOOXOAWMO CIeIyIollee MaTepualbHO-TEXHUYECKOe
obecriedeHre: ydeOHble ayAUTOPHM JUIsl TPOBEACHHS 3aHATUN JIEKIIMOHHOTO M CEMHHAPCKOTO THIIA,
IPYNIOBBIX W WHIWBHUIYaJIbHBIX KOHCYJIBTALUW, TEKYHIEr0 KOHTPOJII M TMPOMEXYTOUYHOM arrecTaiuw,
MIOMEIIIEHUS JUIsl CAMOCTOSTEIBHOM paboThI.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHnEeM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPey YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIHOHHOTO 000PY/I0BaHuS,
o0ecreYnBarole TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

Jlunien3nonHoe U cBOOOIHO paclpoCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHe:
LibreOftice

Omneparnmonnas cuctema "Anst O6pazoBanue"

Microsoft Windows 10

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Ipodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
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1. Hayunas snekrponnas 6ubianoreka eLIBRARY.ru. — URL: https://elibrary.ru
2. Poccuiickas rocynapctBenHas ouomuoreka. — URL: https://www.rsl.ru

3.  VYHuBepcutrerckas ~ OuOnMoTeka  OHJIAMH:  JJIEKTpOHHO-OMOmuoTeunas  cucrema. —  URL:
https://biblioclub.ru

4. Onexrponnas oubnanorexka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

5. Web of Science: monmuremarnueckas pedeparuBHO-OnOIMOrpaduueckas U HaykoMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

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

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

BsaumogeiictBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.



