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MHMNHOBPHAYKHU POCCUN
\,} denepanbHOE roCyJapCTBEHHOE OI0/HKETHOE 00pa3oBaTebHOE
@ YUYpeKIEHUE BICLIET0 00pa30BaHus

«YenstOuHckuil rocyaapcrBerHbiil yuusepeuter» (GPI'BOY BO «Yenl'Y»)

Pabouast mporpamMma JqUCHUILTHHBL " AnreOpa’ mo HanpasieHuo moaArotoBky (crenuansHoctn) 10.05.01
"KommbrotepHas 6e3omacHOCTh" HanpaieHHOCTH (podmo) crietpanu3anust N 6 "MHpopMannoHHO- aHaTMTHYECKAs 1 cTp. 2
TeXHHYEeCKas 3KcnepTu3a KoMnbioTepHbIX cucteM” ®I'BOY BO «Uen'Y»

Conep:xanue

1. [len OCBOEHUSI AUCITUTIIIUHBI

2. Mecto muctmmuinabl B ctpykType OITOIT

3. Komnerenmuu obGydarornierocs, opMupyeMbie B pe3yIbTaTe OCBOCHUS TUCIIATLTAHBI
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4. O0beM JUCIHUILIAHBI (MOJTYJIS)

5. CtpykTypa U coaepKaHue AUCIUIUTAHBI (MOIYIIs)

6. ®oH11 OIIEHOUHBIX CPEACTB

6.1. IlepeueHb BUIOB OLICHOYHBIX CPE/ICTB

6.2. TunoBbie KOHTPOJIBHBIC 3aJaHUS U HHBIC MAaTEePUAJIbI JJI TEKYIIEH aTTecTalluu
6.3. TumoBbIie KOHTPOIBHBIE BOMPOCHI U 3aTaHMS JIJIS1 TPOMEKYTOUHOM aTTeCTAIlH

6.4. Kputepun onieHuBaHus

7. YaeOHO-MeToInYecKoe U HHPOPMAIMOHHOE 00eCIICUeHUE TUCITUTUTHHBI (MOYJIs)
7.1. PexomeHayemas nureparypa
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7.3. Ilepedenp HHPOPMAITMOHHBIX TEXHOIOTHIA
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MHMNHOBPHAYKHU POCCUN
\,} denepanbHOE roCyJapCTBEHHOE OI0/KETHOE 00pa3oBaTebHOE
@ YUYpeKIEHUE BICLIET0 00pa30BaHus

«YenstOuHckuil rocyaapcrBerHbiil yuusepeuter» (GPI'BOY BO «Yenl'Y»)

Pa6ouast mporpaMma JUCIUILTHHBL "AsreOpa’ 1o HanpasieHHO NOAroToBKH (crenmansroctr) 10.05.01
"KommbrotepHas 6e3omacHoCTh" HampasieHHOCTH (podmto) cnenuanusarusa N 6 "MHbopMaIlMOHHO- aHATMTHYECKAs U cTp. 3
TeXHHYEeCKas 3KcnepTu3a KoMnbioTepHbIX cucteM” ®I'BOY BO «Uen'Y»

1. HEJIM OCBOEHUSA JTUCHUIIJINHBI

JucnumuiuHa « Anrebpa» odecrieunuBaeT IpUOOPETEHNUE 3HAHUN U YMEHUM, COIEHCTBYET (yHIaMEHTaIn3aluy 00pa3oBaHHus,
(opMHPOBAaHHIO MHPOBO33PEHHS M PA3BUTHIO JIOTHYECKOTO MBIIIICHHS.

Lenbro npenoaBanys AUCLMILUIMHEL ABIIsIETCS oOecrieueHre GpyHaaMeHTalIbHOH OATOTOBKY B BaYKHOM 00JIaCTH COBPEMEHHOM
MaTEeMaTHKH.

33)18.‘{3MI/I JIUCITUTIIMHBI SBJISETCS 03HAKOMJICHUE C OCHOBAaMHM KJIACCHYECKON U COBpeMeHHOﬁ anre6p1>1, O6y‘{eHI/Ie OCHOBHBIM
anre6pa1/1quKHM METOAaM PCIICHUA 3a1a4, BOSHUKAIOINX B APYIrUX MaTCMAaTHYCCKUX NUCIUIUIMHAX U B IIPAKTUKE, O3HAKOMIICHHUEC C
HCTOpHeﬁ pa3BUTHA aJ'IF€6pI)I " C BKJIaaOM pOCCHﬁCKHX YUYC€HBIX B pa3sBUTUEC COBpeMeHHOfI aﬂre6pa1/1'{ec1<0171 HayKH.

PeSyJ’ILTaTLI O6y‘IeHI/I$I 0 JUCLHUIIJIMHE HAaIIPaBJICHbI HA JOCTHKCHUE MHIUKATOPOB:

OIIK-3.1 3HaeT OCHOBHBIE CBOHCTBA BaXKHEHIINX areOpandecKux CUCTEM: IPYIII, KoJlell, II0JIeH; OCHOBBI JIMHEHHOMN anreOphl U
Ba)KHEHIIINE CBOMCTBA BEKTOPHBIX IPOCTPAHCTB HAJl IPOM3BOJIbHBIMU IIOJISIMU; OCHOBHBIE CBOMCTBA KOJIEL] MHOIOYIEHOB HaJl
KOJIbIIaMU U MOJISIMH; OCHOBHBIE CBOMCTBA OTOOPaKEHUH BaKHEHIINX allreOpandyecKux CUCTEM.

OIIK-3.2 YMeeT npon3BOJUTE CTaHAAPTHEIE anredpanvecKre Onepaiy B OCHOBHBIX YHCIIOBBIX M KOHEUHBIX MOJIAX, KONBIIAX, a TAKKe
OIEepPUPOBATH C MOJCTAHOBKAMH, MHOT'OUJICHAMH, MAaTPHIIAMH, B TOM YHCJIE C UCTIOJIb30BAaHUEM KOMIBIOTEPHBIX IIPOrpaMM; pelaTh
CHCTEeMBI JINHEHHBIX YpaBHEHHH HaJ MOJISIMH, IPHBOJUTH MATPHIBI H KBAIpaTHIHBIE (OPMBI K KAHOHHYECKOMY BHJTY; IPOU3BOIUTH
OILICHKY Ka4yecTBa IOJIYUYCHHBIX PElICHUH NPUKIIaTHbIX 3a1a4.

OIIK-3.3 Biiageet MeToJaMu pelIeHNs] CTAHIAPTHBIX alNreOpandecKux, MaTPUYHBIX, TOJCTAHOBOYHBIX YPaBHEHHH B alnreOpanyecKux
CTPYKTYpaXx; HaBbIKAMH PELICHUS THITOBBIX JIMHEHHBIX YPaBHEHUH HaJ| MIOJEM M KOJILIIOM BBIUETOB; HABBIKAMHU PEILICHHS CTaHAAPTHBIX
3a1a4 B BEKTOPHBIX ITPOCTPAHCTBAX U METOJIaMU HAXOKICHHs KAHOHUUECKHX (hOPM JIMHEHHBIX peoOpa3oBaHH.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OIIOII

1wk (paznen) OITOIT: b1.0.01

2.1 TpeGoBaHus K NpeJBapUTeIbHOI NOAT0TOBKE 00Y4aIOLIErocs:

JucruruinHa « Anrebpa» uMeeT pa3HOCTOPOHHHE CBA3U CO MHOTUMU MAaTEMaTUYeCKUMU U CIICIUAIbHBIMU JUCHUIIIMHAMY.
JlucuummnHa OCHOBBIBACTCS Ha 3HAHUHM YHCIIOBBIX CHCTEM M (DyHKIMH, H3ydeHHBIX B CpeIHEil MKoTIe, a TakKe B HECKOIBKUX MEPBBIX
TeMax Kypca «MaTtematuueckuit aHanuz». IIpu u3y4eHun JMHEHHBIX IPOCTPAHCTB B anredpe MUpPOKO UCIONb3YIOTCS 3HAHUS, YMEHHS
W HarJIAHBIE NPEACTaBICHU, IOTYYEHHBIE CIYIIATEIIAMU P U3yYEHHUH NPAMOM M IUNIOCKOCTH B aHAJTMTUYECKOW FE€OMETPHH.

I'eomerpus

MaTteMaTH4YecKnil aHaIu3

2.2 INCUMIITMHBI H MPAKTHKH, IJ151 KOTOPHIX OCBOEHHE TAHHON TUCHHILIMHBI (MOIYJIsI) HEOOX0AMMO KAaK NMpeAleCcTBYOLIEE:

IMonyuennsle B anredpe 3HaHUS 110 KOHEUHOMEPHBIM IIPOCTPAHCTBAM Ha/Jl IPOU3BOJILHBIMU MOJISIMY, CIIyXKaT 0a30il 11 H3yUYeHUs!
JIEHCTBUTEIBHBIX U KOMIIJIEKCHBIX IPOCTPAHCTB B Kypce «MareMaTUdecKUi aHaiu3». 3HaHUs U3 alnreOpsl 10 TEOPUU MHOTOUIEHOB,
KOJIeIl ¥ TPYIII IIHUPOKO HUCTIONB3YIOTCS NPU M3Y4eHHH OYJIeBBIX U MHOTO3HA4HBIX (yHKIMH. Kypc «Anrebpa» sBisercs 0a30BbIM A
KpPHUNTOTpadMIECKUX AUCIUILIHH IIPO(HECCHOHANBHOTO IIUKIIA.

Kpunrorpapuueckne mpoToKoIIs!

JlonosHUTEeNbHBIE TAaBbl KpUNTorpahun

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI ANCLIUIIIAHBI
(MOJTYJIST)

OIIK-3: CriocodeH Ha OCHOBAHUH COBOKYNHOCTH MaTeMATHYECKHX METO/10B Pa3padaTbiBaTh, 000CHOBLIBATH U
peanu30oBbIBATH HPOLEAYPHI PelIeHHs 32124 NPO(ecCHOHAIBHOI JesiTeJbHOCTH;

3HaTh.

— OCHOBHBIC IIOHATHA U MCTObI anre6pbr.

YMmern:

— HMCIIOJIb30BATh ajredpanyeckue MeTOIbl U MOJAEIH JJIsl peICHHs] IPUKIIaJHbIX 33134,
— pemIaTh THIOBLIE 3a/1auyl 1O anredpe,
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MHWHOBPHAYKH POCCHUI

YUPEXACHUE BBICIIETO 00pa30BaHUs

denepanbHOE rocyIapCTBEHHOE OI0DKETHOE 00pa30BaTeIbHOe

«YenssOuHcKui rocyaapcrenubiil yausepeuter» (PTBOY BO «Uenl'Y»)

Pabouast mporpamMma JqUCHUILTHHBL " AnreOpa” mo HanpasieHuto moarotoBky (crenuansHoctn) 10.05.01

"KommbrotepHast 6e3omacHoCTh' HarpaeieHHOCTH (mpoduro) criennanuzanus N 6 "MHbopMaoHHO- aHATUTHYIECKAs U cTp. 4
TeXHHYeCKas 3KcnepTu3a KoMnbloTepHbIX cucteM” ®I'BOY BO «Yen'Y»
— BBINIOJIHATH ONEpalui ¢ anreOpandeckuMu 0ObEKTaMu.
Baagers:
— anreOpanyecKMMHU METOJJaMU PELICHUS MPUKIIAJIHBIX 3a/1a4;
— HaBBIKAMU PEIICHUS THIIOBBIX JTMHEHHBIX YPaBHEHHI;
— HaBBIKAMHU PEUICHHUS CTAaHJAPTHBIX 337a4 B BEKTOPHBIX [IPOCTPAHCTBAX;
— METOJIaMH HAaXOKAECHHSI KAHOHWYECKHUX (hOPM JIMHEHHBIX TPpeoOpa3oBaHUH.
B pe3yabTaTe 0cBOCHHS TUCHUILIMHBI 00yYaIOIIUICH 10KEH
3.1|3naTs:
3.1.1|- ocHOBHBIE anreOpanvecKue MOHATHS U aIredpanvdecKie MeTO bl PEICHHS PUKIIATHBIX 3a1a4.
3.2|YmeTh:
3.2.1|- ucronp30BaTh 3HAHUS, ITOJTYYSHHBIC B Kypce, sl pELICHUs IPUKIIaIHBIX 33/1a4, B IPOrPaMMHUPOBAHUH.
3.3|Baagers:
3.3.1|- BnageHus anrebpandeckUMU METOJIaMH MIPU TIOCTPOSHUH MOJICIIH MPUKJIIAIHON 3a1a4H;
3.3.2|- peanu3zaryu npoueAyphl peIeHHs 3a/1a4 MPOPECCHOHATBHON AEATSILHOCTH.
4. OB BEM JUCHUIIJIMHBI (MOAY JIS)
O6Lwas TpyaoeMKoCcTb 12 3ET
Yacos 1o yueOHOMY iany : 432 Bune! konTponst B ceMecTpax:
B TOM YHCIIE :
ayUTOpHBIE 3aHsTUs @ 236 sK3amensl 1, 2, 3
caMmocrosTenbHas pabota : 114,1
4acoB Ha KOHTPOJIb 72
KOHTaKTHas pabora: 245,9
HKP: 9,9
5. CTPYKTYPA U COAEPKAHUE JUCLUIIJINHBI (MOAYJISI)
Kon HanmeHoBaHue pa3ieioB u TeM /Bu 3aHATHs/ Cemectp | YacoB JlutepaTtypa
3aHSTHS [ Kvpe
Paznen 1. 1. Anre6panyeckue CTpyKTypbl

1.1 BunapHbIe anredpandeckue orneparuq. 1 2 JI1.2J12.1 J12.2 J12.3
AccouuaTtuBHble, KOMMYTaTUBHBIE ONEPAIUX, HEUTPAJIbHBIE DJIEMEHTBI. 2192
OmnpenesneHue TpymIisl, IPUMEPHI TPYII, CBOMCTBA TPYIITBI, CHMMETpHYECKas
rpymmna.

[JTex/

1.2 Koib1ia u mosnst. 1 2 JI11.2J12.1 J12.2 J12.3
Ompenenenre Koiblla, MpUMepsI Koiel. OnpeeneHue mois, MPUMephI TOJIeH. 2152
Xapakrepucruka nois. Teopema o xapakrepuctuke. /Jlex/

1.3 BunapHas anreOpandeckas ornepauust. ['pynmst. Penrenne 3anau. /Tp/ 1 2 JI1.2J12.1 J12.2 J12.3

21952
1.4 JleficTBUsA B TpyIIax, KOJbIAX, Moisax. Pemenne 3amay. /TIp/ 1 6 JI1.2J12.1 J12.2 J12.3
21952
15 Aunrebpandeckue cTpykTypsi /Cp/ 1 7,4 | J11.2J12.1 J12.2 J12.3
2132
Paszpen 2. 2. KommiiekcHbIe YncIa

2.1 KomruiekcHble uncna. 1 2 J11.2J12.1 J12.2 J12.3
IToctpoenue nons koMIiekcHeIX unces. CBoicTBa CONpsKEHUE KOMIUIEKCHBIX 21932
quCell.

[JTex/

© OI'BOY BO «Yenl'V»
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Pabouast mporpamMma JqUCHUILTHHBL " AnreOpa” mo HanpasieHuto moarotoBky (crenuansHoctn) 10.05.01

"KommbrotepHast 6e3omacHoCTh' HarpaeieHHOCTH (mpoduro) criennanuzanus N 6 "MHbopMaoHHO- aHATUTHYIECKAs U cTp. 5

TeXHHYeCKas 3KcnepTu3a KoMnbioTepHbIX cucteM” @I'BOY BO «Yen'Y»

2.2 Tpuronomerpuueckas (popmMa KOMILUIEKCHOIO YHUCIIa. 2 J11.2J12.1 J12.2 J12.3
®dopmyna Myapa. KopHr U3 KOMITZIEKCHOTO YHCIIa, TeOpeMa O KOPHSX U3 21932
C/INHHUIIBI.

[JTex/
2.3 Ornepauuy ¢ KOMILIEKCHBIME YrciiaMu. Peruenue 3amay /TIp/ 2 J11.2J12.1 J12.2 J12.3
2192
2.4 Kontpomnbnast pabora Nel. Pemrenne 3amaq. /TIp/ 2 JI1.2J12.1 J12.2 J12.3
2132
2.5 JetictBust ¢ KoMIUIeKCHbIME unciaMu. /Cp/ 7,4 | J11.2J12.1 J12.2 112.3
2132
Paznen 3. 3. MaTpuubl, onpeneuTesd, CHCTEMbI

3.1 Martputipl. 2 JI1.2J12.1 J12.2 J12.3
TTonsTus MaTpuILlB, Oepaluy Haa MaTpuliamu. Teopema o cBoicTBax 2132
CJIOYKEHHS MaTPHIl M YMHO)KEHHSI MaTPHILIBI Ha SJIEMEHT KoJblia. [Ipon3Benenne
Mmarpuil. Teopema o cBoiicTBax mpousBeneHus Marpuil. /Jlex/

3.2 OOpatHbIe MaTPHIIBL. 2 JI1.2J12.1 J12.2 J12.3
ITonsarue obparumoctu Matpuil. [Ipumepsl 00paTUMBIX 1 HEOOPATUMBIX 3132
Marpuil Hax Kombiamu. Teopema o cBoiicTBax obparumeix MaTpu. /JIex/

3.3 IoncranoBkw. 2 J11.2]12.1 J12.2 J12.3
ITonsTre TpaHCIIOHUPOBaHUS MaTpHLEL. Teopema o cBoicTBax 2132
TPaHCIIOHUPOBAHUS MAaTPHL. [IOHATHS TOCTAHOBKH U MEPECTAHOBKH.

YeTHOCTh MEPECTAHOBOK U MOJICTAHOBOK.
[JTex/

3.4 Onpepenureny. 2 JI11.2J12.1 J12.2 J12.3
JIBa ompeneneHus OnpeneuTells U UX PaBHOCWIBHOCTh. Teopema 00 2132
oIpeeNuTese TPAHCIIOHNPOBAaHHOH MaTpuIlbl. O paBHOIPaBHU CTPOK U
CTOJOIOB B ONpEAeIUTENe.

[JTex/

35 CBoiicTBa OnpeeTHTeNIs. 2 J11.2J712.1 J12.2 J12.3
Teopema 00 onpenenuTene noiaypacnasieiics Mmatpuipl. Teopema 00 2132
OIIpeIeIINTENE TPEYroNbHOM MaTpuipl. /JIex/

3.6 CBoiicTBa OnpeIeIuTeNIs. 2 JI11.2J712.1 J12.2 J12.3
Teopema 0 KOCOCUMMETPUYHOCTH onpeenuTens. Teopema o TMHEHHOCTH 2132
omnpexaenutess. [Jex/

3.7 CpoiicTBa OnpeaeauTens. 2 JI1.2J12.1 J12.2 J12.3
MuHopEI 1 anrebpandeckre TomonHeHus. Teopema o cBoicTBax 2132
anreOpanvecKux JOMOHeHHU . Pa3noxkeHne onpeaeuTess mo CTPOIKe 1
cronony. [ToHsATHE MPUCOSTMHEHHOH MaTpHUIBL. TeopeMa 0 MpUCOSTMHEHHON
Marpuiie.

[JTex/

3.8 CBoticTBa OIpeaeauTes. 2 J11.2J712.1 J12.2 J12.3
Teopema 00 onpenenuTesne NpoU3BeCHUs IBYX MaTpull. Teopema 06 oOpaTHOI 2132
Marpuiie.

[JTex/

3.9 Onpenenureny CeNUaIbHOTO BUA. 2 J11.2J12.1 J12.2 J12.3
Omnpenenurens Bannepmonaa n nupkyasHT. Beraucinenne o6paTHOM MaTpuIibl
C MOMOUIBIO dJIEMEHTAPHBIX MPEe0OPa30BaHUI CTPOK.

[JTex/
3.10 |[deiictBus ¢ Mmatpuiiamu. Pemenne 3amad. /TIp/ 2 JI1.2J12.1 J12.2 J12.3
3.11 |Berumcienue onpenenureneit. Perenue 3amaq. /Tlp/ 2 JI1.2J12.1 J12.2 J12.3

© ®I'bOY BO «Yenl'V»




MHWHOBPHAYKH POCCHUI

\)} denepanbHOE rOCYyIapcTBEHHOE OIOIKETHOE 00pa30BaTEIIbHOE
YUPEXACHUE BBICIIETO 00pa30BaHUs
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Pabouast mporpamMma JqUCHUILTHHBL " AnreOpa” mo HanpasieHuto moarotoBky (crenuansHoctn) 10.05.01
"KommbrotepHast 6e3omacHoCTh' HarpaeieHHOCTH (mpoduro) criennanuzanus N 6 "MHbopMaoHHO- aHATUTHYIECKAs U cTp. 6

TeXHHYECKas 3KCIepTi3a KoMnbloTepHEIX cucteM” ®I'BOY BO «Uen['Y»

3.12  |O6parHas matpuna.Pemenue 3anauy. /Tp/ 1 2 J11.2J12.1 J12.2 J12.3

3.13  |Aunropurm 'aycca . Pemrenue 3amau. /TIp/ 1 4 J11.2J12.1 J12.2 J12.3

3.14  |KonrpombHas pabota Ne2. Perrenwe 3amauq. /TIp/ 1 2 JI1.2J12.1 J12.2 J12.3

3.15 |I'pymnmsl HOACTaHOBOK. 1 7,4 J11.2J12.1 J12.2 J12.3
Omnpepenurenu cuen. Buga. /Cp/

Paznen 4. 4. MHoOro4/1eHbI

4.1 CucteMbl TMHEWHBIX YpaBHEHUIL. 1 2 J11.2J12.1 J12.2 J12.3
[onsiTe peueHnst CHCTEMBI TMHEWHBIX ypaBHEHUH, COBMECTHEIE H 21932
HECOBMECTHbIE CHCTEMBI. Teopema 00 3J1eMEHTapHBIX IPeoOPa30BaHUSIX.

Anroputm 'aycca v clieICTBUS U3 HETO.
[JTex/

4.2 MHorouseHs! OT 0IHOTO HEU3BECTHOTO. 1 2 JI1.2J12.1 J12.2 J12.3
Teopema Kpamepa. [TocTpoenne xonpiia MHOTOWIEHOB OT OJJHOTO 2132
HEH3BECTHOTO.

[JTex/

43 JlemuMocTh MHOTOUJICHOB. 1 2 JI1.2J12.1 J12.2 J12.3
Komnbua 6e3 nenureneit Hyns. TeopeMa o I€IEHUH € OCTATKOM B KOJIBIIC D132
MHOTOYJICHOB U B KOJIbIIC IIEIIBIX YHCEIL.

[JTex/

4.4 Anroput™ EBxnnza. 1 2 JI1.2]12.1 J12.2 J12.3
CBolicTBa JE€IUMOCTH MHOTOUYJIEHOB U LENbIX uncell. Hanbonpiuii oommii D132
JIENUTENb JUIE MHOTOWICHOB, €r0 CBOMCTBA, anroput™M EBKinna mis
MHOTOYJICHOB.

[JTex/

4.5 Cgoiicrea HOJI. 1 2 JI1.2J12.1 J12.2 J12.3
Teopema 0 THHEHHOM MPEICTABICHUNA HANOOJBIIETO OOIIET0 JeTUTEIIS. 21932
B3aumHO mpocThie MHOTOUJIEHBI M UX CBOMCTBA.

[JTex/

4.6 Henpusoaumocts MHOTOUIEHOB. 1 2 JI1.2J12.1 J12.2 J12.3
OcHoBHasl TeopeMa apuPMETHKH MHOTOUICHOB. [ToHSITHE TPONU3BOIHON 21932
MHOro4wieHa. TeopeMa 0 KpaTHbIX MHOXKHTEJISIX MHOTOWICHA U €T0
npon3BoaHON. OT/eNIeHNe KPaTHBIX MHOXKHTENIEH MHOTOUJICHA C TIOMOIIBIO
anroputMa EBxnnpa.

[JTex/

4.7 Kopuu mHOrOuNEHOB. 1 2 J11.2]12.1 J12.2 J12.3
Teopema be3y. Cxema ['opuepa. Teopema o uncie KopHel u cTeneHn 21932
MHOTOYJICHA.

[JTex/

4.8 MuTepnonsunonnsie popmyiisl Jlarpanka u HproToHa. 1 2 JI11.2J12.1 J12.2 J12.3
OyHKIIMOHATBHOE U alIreOpaniyeckoe paBeHCTBO MHOrowieHOB. Teopema 00 2132
OJTHO3HAYHOCTH 3a/IaHHsI MHOTOYJIeHA CBOUMH 3HaYeHUsMHU. /JIex/

4.9 MHorouseHbl OT HECKOIBKUX HEM3BECTHBIX. 1 2 JI1.2J12.1 J12.2 J12.3
IocTpoeHre KoJblla MHOTOWICHOB OT HECKOJIBKUX HEeM3BeCTHBIX. /JIek/ 2132

410 |CuMMeTpHUUECKHUE MHOTOUJICHBI. 1 1 JI1.2J12.1 J12.2 J12.3
CuMMeTpHYeCcKrie MHOTOWICHBI, opMyibl Buera. /Jlek/ 2132

411 |CuMMmeTpHuecKHEe MHOTOYJICHBI. 1 1 JI1.2J12.1 J12.2 J12.3
OcHOBHast TeOpeMa 0 CHMMETPHUYECKAX MHOTOWIeHaX. /JTek/ 2132

4.12  |TTocTpoeHHe paCIIUPEHHs OIS, 1 2 JI1.2J12.1 J12.2 J12.3

Teopema o CyIiecTBOBaHUHM KOPHS HEIPUBOIUMOTO MHOTOUJIEHA B HEKOTOPOM
pAacCIIMPEHUH TIOJISL U ClieICTBHE 13 Hee. [Jlek/

2192
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4.13  |OcHoBHas TeopeMa anredpbl MHOTOWICHOB. 1 J11.2J12.1 J12.2 J12.3
Jloka3aTensCTBO OCHOBHOM TEOPEMBI aareOpsl MHOrOWIeHOB. /JIek/ 5132
4.14  |KopHH MHOTOUJICHOB. 1 JI1.2J12.1 J12.2 J12.3
PannoHansHble KOPHA MHOTOWIEHOB HaJl [OJIEM PallOHAIBHBIX urcel. /JIex/ 2132
4.15 |Anropurm EBkiuaa. Permenue 3amad. /Tp/ 2 JI1.2J12.1 J12.2 J12.3
35152
4.16 |Kopuu muorowieHos. Penrenue 3anauq. /TIp/ 2 JI1.2J12.1 J12.2 J12.3
4.17 |HempmBomumocTs MHOTOWIEHOB. Pemmenne 3amad. /IIp/ 2 JI1.2J12.1 J12.2 J12.3
4.18 |Cummerpuyeckue MHOTOWICHH. Pemenue 3amgad /I1p/ 2 JI1.2]12.1 J12.2 J12.3
4.19 |KourponsHas pabora Ne3. Pemenue 3amaq. /TIp/ 2 JI1.2J12.1 J12.2 J12.3
420 |Cummerpuueckne MHOTOUICHBI. /Cp/ 7,5 |J1.2)12.1J12.2J12.3
Pa3znen 5. Dk3amen

5.1 [Dx3amen/ 27 J11.2]12.1 J12.2 J12.3

5.2 WHas koHTaKTHas paboTa: HHIMBUAYaIbHbIE KOHCYIbTALUY, TEKYILUH 3,3 J12.2J12.3
KOHTpOJIb. /UKP/

Pa3nen 6. 5. JIu"eiiHbie mpocTpaHCTBA U JIHHEHbIE MPeodpa3oBaHUs

6.1 BekTopHbIe MPOCTPaHCTBA U MOIIPOCTPAHCTBA. 2 JI1.3J12.1 J12.2 J12.3
Omnpenenenre BEKTOPHOro npoctpaHcTBa. [IpocTeiimue cBolcTBa BEKTOPHBIX 2152
npocTpancTB. OnpeneneHne MoIpOCTPaHCTBa, OCHOBHBIE CBOWCTBA
HOANIPOCTPAHCTBA.

[JTex/

6.2 JIuneiiHas 3aBUCUMOCTb U HE3aBHUCHMOCTb. 2 JI1.3J12.1 J12.2 J12.3
Omnpenernenue TMHEHHOW 3aBUCHMOCTH H JITHEHHOW HE3aBUCHMOCTH BEKTOPOB, 3132
CBOWCTBA JIMHENHO 3aBUCUMBIX U HE3aBUCUMBIX BeKTOpoB. Kpurepuii
JIMHEIHON 3aBUCUMOCTH.

[JTex/

6.3 ITonHoE MHOXECTBO. 2 JI1.3J12.1 J12.2 J12.3
Teopema 00 OUHCTKE JIMHEHHO MTOJHOTO MHOXECTBA, OTpeielieHre Oasuca. 31932
Teopema o BeIOOpE Oa3uca.

[JTex/

6.4 Basuc. 2 JI1.3J12.1 J12.2 J12.3
Teopema o nonosnHeHuu 1o 6a3uca. Kpurepwuii 6a3uca. 2132
[JTex/

6.5 Pa3MepHOCTb. 2 JI1.3J12.1 J12.2 J12.3
OnpeneseHue KOOpAUHAT BEKTOpa B 0a3uce, CBOWCTBA KOOPAMHAT BEKTOPA. 21952
Pa3MepHOCTB MPOCTPAaHCTBA, TEOPEMA O PA3MEPHOCTH, CIICICTBUS U3 Hee.

[JTex/

6.6 Marpuia nepexona. 2 JI1.3712.1 J12.2 J12.3
Marpuiia nepexoa, CBOMcTBa MaTpHIBI Tepexona. Teopema 0 MOHOTOHHOCTH 2132
pa3MepHOCTH MOJNPOCTPAHCTB.

[JTex/
6.7 Jluneitnas oboouka. 2 JI1.3J12.1 J12.2 J12.3

Teopema o mepeceveHur MOANPOCTpaHCTB. JInHeiHas 00010uKa, TeopemMa o
JIMHEIHOH 000JI0UKE.

[Jex/

3132
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6.8 CyMMa HOAIIPOCTPAHCTB. JI1.3J12.1 J12.2 J12.3
CyMMa NoAmpoCcTPaHCTB, TEOpeMa O CyMMe OANPOCTpaHCTB. Teopema o 21932
Pa3MEpHOCTH CYMMBI ITOJIIPOCTPAHCTB.

[JTex/

6.9 Ipsimast cyMMa MOANPOCTPAHCTB. JI1.3712.1 J12.2 J12.3
Teopema o mpsiMoii cyMMe OANPOCTPAaHCTB. [lomoTHeH e K TOANPOCTPAHCTRY, 21932
TeopeMa O CYIIECTBOBAHUH JOMOIHEHHS K HOAIPOCTPAHCTBY.

[Tex/

6.10 |PaHr MaTpHIBI. JI1.3J12.1 J12.2 J12.3
Tpu noHsITHA paHra MaTPUIIB], TEOPEMa O PaHTe U dJIEMEHTAPHBIX 21932
npeobpazoBaHusx. /JIex/

6.11 |Teopema Kponekepa-Kamnemnm. JI1.3]12.1 J12.2 J12.3
JoxazatenscTBo TeopeMsl Kponekepa-Kanemu. /Jlex/ 2132

6.12 |OmHOpOJHBIC CUCTEMBI JIMHEHHBIX YPABHCHHH. JI1.3712.1 J12.2 J12.3
Teopema 00 onMcaHUU CTPYKTYPhI PELIEHUH CUCTEMbI TMHEHHBIX YPABHEHUIL. 2132
TeopeMa 0 pa3MEepHOCTH IPOCTPAHCTBA PELIEHUI CUCTEMBI IMHEHHBIX
OJIHOPOJIHBIX ypaBHCHUIL.

[JTex/

6.13  |JIuneitnblii oneparop. JI1.3712.1 J12.2 J12.3
Onpenenenue JTUHEHHOTO OIlepaTopa, TeopeMa 0 CBOWCTBAX JIMHEHHBIX 3132
orneparopoB. Onepanuy HaJl TMHEHHBIMH ONIepaTopaMu, TeOpeMa O CBOMCTBAX
olepanyii HaJl TUHEHHBIMH OIIePaTOPAMH.

[JTex/

6.14  |CpoiicTBa JIMHEHHOTO OMIEPATOPA. JI1.3712.1 J12.2 J12.3
Teopema o 3a1aHUK JIMHEHHOTO oreparopa Ha 0aszuce u marpuuei. Teopema o 2132
CBOMCTBaxX MaTPHII JINHEHHBIX OIIEPaTOPOB.

[JTex/

6.15 |OyHKIHOHAIBI U TPEOOPa30BaAHUSL. JI1.3J12.1 J12.2 J12.3
Jluneiinble pyHKIMOHANLL JIMHEiHbBIE TpeoOpa3oBaHus MPOCTPAHCTBA. 2192
[JTex/

6.16 |Marpuibl mpeoOpa3oBaHH. JI1.3J12.1 J12.2 J12.3
Martpuipl TMHEHHBIX IpeoOpa3oBaHuii B pa3HbIX 0azucax. OnpeneneHue 2192
OIIpeAeUTENs. MaTPHIIBl JMHEHHOTO MTpeoOpa3oBaHMsI.

[JTex/

6.17 |VlHBapHaHTHOCTb. JI1.3J12.1 J12.2 J12.3
MHBapuaHTHBIE TOATIPOCTPAHCTBA, CBOICTBA MHBAPUAHTHBIX MOAMPOCTPAHCTB. 2192
XapakTepuCTUIECKHI MHOTOWIEH JIMHEHHOTO MpeoOpa3oBaHus, TeopeMa O
XapaKTePHCTHICCKOM MHOTOYJICHE.

[JTex/

6.18 |CoOcTBeHHBIC BEKTOPEI. JI1.3J12.1 J12.2 J12.3
Teopema 'amunbroHa-Kamu. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUEHM, 2192
TeopeMa 0 HaX0XKIEeHHH cOOCTBEHHBIX 3HaueHni. Teopema 00 OTHOMEPHBIX
MHBapHAHTHBIX MOANPOCTPAHCTBAX.

[JTex/

6.19 |IIpoctpancrea u noanpocrpancrsa. Pemenue 3agau. /Ip/ JI1.3J12.1 J12.2 J12.3

6.20 [3aBHCHMOCTH M HE3aBHCHMOCTB CHCTEMbI BeKTOpOB. Pemenue 3agay. /TIp/ JI1.3]12.1 J12.2 J12.3

6.21 |Basuc u pasmepHocTs. Perenne 3amayq. /Tp/ JI1.3J12.1 J12.2 J12.3

6.22  |JIumeiinbie o6omouku. Pemenue 3amay. /TIp/ JI1.3712.1 J12.2 J12.3

6.23 |KourponbHas pabora Ned. Pemenwue 3amau. /TIp/ JI1.3J12.1 J12.2 J12.3
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6.24  |Panr marpuis\. Perenne 3amau. /TIp/ 2 JI1.3J12.1 J12.2 J12.3
6.25 |OnmHopommsie cuctemsl. Pemenue 3amau. /Tp/ 2 J11.3J12.1 J12.2 J12.3
6.26  |sapo u 06pa3 suHeiHOTO Oneparopa. Perenue 3amayq. /TIp/ 2 JI1.3J12.1 J12.2 J12.3
6.27 |Marpuusl auHeRHOTO peobpa3zoBanust. Pemenue 3axau. /Ip/ 2 JI1.3]12.1 J12.2 J12.3
6.28 |CoOGcTBeHHbIE 3HAYEHMS M BEKTOPHI. Perrerue 3amayq. /TIp/ 2 JI1.3J12.1 J12.2 J12.3
6.29 |[duaronanuzyemocTts oreparopa. Pemenwue 3anau. /IIp/ 2 J11.3J12.1 J12.2 J12.3
6.30 |KonrpombHas paborta Ne5. Pemrenwe 3amauq. /TIp/ 2 JI1.3]12.1 J12.2 J12.3
6.31 |JIuneiiabie mpeoOpa3oBaHHUA. 9,9 |JI1.3J]12.1J12.2 J12.3
Hopwmansnas XXopranoa dopma. /Cp/
Paznen 7. 6. [IpocTpancTBa CO CKAJSIPHBIM MPOU3BEIeHUEM
7.1 TIpocTpaHcTBa CO CKAISIPHBIM POU3BEICHUCM. 2 JI1.3712.1 J12.2 J12.3
CBoJiCTBa MPOCTPAHCTBA CO CKATSIPHBIM TIpousBenenueM. Teopema Korm-
Bynskosckoro-11Iapma. /JIex/
7.2 OpTOTrOHANTBHOCTb. 1 JI1.3712.1 J12.2 J12.3
CgoiictBa HOpMBI BeKTOpa. OpTOrOHAIBHOCTH BEKTOPOB U MOMPOCTPAHCTB,
TeopeMa 00 OPTOTOHATBHBIX MHOKECTBAX BEKTOPOB, MPOIIECC
oproronanu3aun [ pama-IlImuara.
[JTex/
7.3 CBoiicTBa OPTOTOHATIBHOCTH . 1 JI1.3J12.1 J12.2 J12.3
OpToroHanbHOE JOTIOIHEHHE, TeopeMa 00 OPTOTOHATBHOM JOTOTHEHHUH.
Teopema 0 CBSI3M MEXKIy OPTOHOPMHUPOBAHHBIMHU 0a3UCaMH B IIPOCTPAHCTBE CO
CKJISIPHBIM MIPOU3BEICHUEM.
[JTex/
7.4 ComnpsikeHHOE peodpa3oBaHue. 1 JI1.3J12.1 J12.2 J12.3
Teopema o nuHEHHOM (yHKIIMOHAJIE Ha IPOCTPAHCTBE CO CKAIIPHBIM
npousBeeHneM. Teopema CyliecTBOBaHHsI COMPSHKEHHOTO PeoOpa3oBaHusL.
[JTex/
7.5 ComnpsikeHHOE peodpa3oBaHue. 1 JI1.3J12.1 J12.2 J12.3
Teopema 0 cBOMCTBaxX CONMPSDKEHHBIX MpeoOpa3oBanuii. Teopema o Marpuiie
COMNPSHKEHHOTO TPEOOPa30BaHHS.
[JTex/
7.6 Hopmasbhblie npeoOpa3oBaHus. 2 JI1.3J12.1 J12.2 J12.3
Teopema 0 COOCTBEHHBIX BEKTOPaX U COOCTBEHHBIX 3HAYCHUSX HOPMAJILHOTO
npeobpaszoBanus. Kpurepuii coxpaHeHHs: CKAISIPHOTO POU3BEICHUSI
JMHEWHBIM IIPe0Opa30OBaHUEM.
[JTex/
1.7 OproronansHbie 6a3uckl. Pemenue 3amad. /TIp/ 2 JI1.3J12.1 J12.2 J12.3
7.8 OproronansHoe nononHeHne. Pernenne 3anayq. /Ip/ 2 JI1.3J12.1 J12.2 J12.3
7.9 Conpspkennsie mpeobpasoBanust. Pemenue 3amgau. /[1p/ 2 JI1.3J12.1 J12.2 J12.3
7.10 |OproronansHocTs. /Cp/ 9,9 [JI1.3J12.1J12.2 J12.3

Pa3znen 8. 7. KBagpaTuunbie ¢popMbI
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8.1 KBazgpaTuunslie GOpMBL. 2 JI1.3J12.1 J12.2 J12.3
JBa moHsTHS KBaApaTHIHON (HOpMbI (KaK (YHKIMH U KAK MHOTOYICHA), CBS3b
Mex 1y HUMH. TeopeMa o MaTpuIle KBaJApaTHIHOH (HOPMBIL.

[JTex/

8.2 Kanonuueckuii BUJ KBagpaTU4HON (GOpPMBI. 2 JI1.3712.1 J12.2 J12.3
Teopema Jlarpanka o npuBeICHUM KBaAPATHIHON (POPMBI K KAHOHHUECKOMY
Buny. TeopeMa o pUBEICHUH KBAJAPATHYHON (POPMBI K TMATOHATBHOMY BULY C
MIOMOIIIBIO MTEPexo/ia K OPTOHOPMUPOBAHHOMY 0a3UCy. 3aKOH UHEPIHH
KBaJpaTHYHBIX (HOPM.

Tex/

8.3 Kpurepuu . 2 JI1.3J12.1 J12.2 J12.3
Jluneiinas knaccudukanus KBaapaTHIHbIX GopM. Kpurepuii monoKuTeapHOM
OTIpe/IeNIEHHOCTH KBaapaTHIHbIX GopM. Kputepuii CusibBecTpa.

[JTex/

8.4 Anroput™ Jlarpamka. Pemenue 3amad. /TIp/ 2 JI1.3J12.1 J12.2 J12.3

8.5 Konrpomsnas pabota Ne6. Pemrenwe 3amauy. /TIp/ 2 J11.3J12.1 J12.2 J12.3

8.6 Kgaaparuunsie popmsr. /Cp/ 9,9 |JI1.3J]12.1J12.2 J12.3
Pa3zpnen 9. Dk3amen

9.1 [Dx3amen/ 27 | JI1.112.1 J12.2 J12.3

9.2 WHas koHTaKkTHas paboTa: HHIMBUAYaIbHbIE KOHCYIbTALUY, TEKYILUH 3,3 J2.2712.3
KOHTpOJIb. /UKP/

Pa3znen 10. 8. OcHOBHBIE CTPYKTYPBI

10.1 [pynmbl. OCHOBHBIE ONPENIEICHUS H TEOPEMBI. 2 JI1.1J11.2712.1 J12.2
Omnpenenenue rpymmsl. [Ipumeps! rpymm. [Toarpynmer. Kputepuit noarpymms. J2.3
Cwmexnbie knaccel. Teopema Jlarpanxa. /JTex/

10.2  |lIukiudeckue rpyriiisbl. 2 JI1.1J11.2J12.1 J12.2
Iopoxnaenue. [uknuueckue rpynnsl. ABToMopdu3Mbl. OCHOBHAs TeOpeMa 0 J2.3
[UKIMYECKUX TPYyIIax.

[JTex/
10.3 [TTopsmok. 2 JI1.1 J11.2J12.1 J12.2
Topsinok snementa B rpymie. CBoiicTBa mopsiaka. /JIex/ J2.3
10.4 |Konbua. OCHOBHBIE ONIPEEIICHHS U TEOPEMBI. 2 JI1.1J11.2712.1 J12.2
Komsia. Ioaxonsita. Kpurepnit moaxoneia. Maeanst. @axrop- koisia. /Jlex/ J12.3
10.5 |OcHoBHbIe anredpandeckue CTpyKTypsl. [loarpynmsl. Pemenune 3anayq. /TIp/ 6 JI1.1J11.2712.1 J12.2
J2.3

10.6  |Tlopsimoxk anemenTa B rpymme. [Topoxaenue. Pemrenue 3amaq. /TIp/ 6 JI1.1J11.2J12.1 J12.2
J2.3

10.7  |KourpomsHast pabora Ne7. Pemrenne 3amauq. /Tp/ 2 JI1.1J11.2J12.1 J12.2
J2.3

10.8  |OcuoBubIe cTpykTyphI /Cp/ 18,2 |[JI1.1J11.2J12.1 J12.2
J12.3

Pa3zpnen 11. 9. Koneunble no.s

11.1 |[Tons. OCHOBHBIE ONPENENCHUS U TEOPEMBI. 2 JI1.1J11.2712.1 J12.2
Toms. Xapakrepuctrka mois. [Toamoms. Kpurepnit nommostst. /Jlex/ J12.3

11.2  |OcHoBHas TeOpeMa O KOHEYHBIX MOJISX. 2 JI1.1 J11.2J12.1 J12.2
Koneunsie mossi. OCHOBHasI TeOpeMa 0 KOHEUHbIX moutsix. /JIex/ J12.3

11.3 |[locTpoeHHE KOHEYHOTO MOJISI U BEIYMCICHHS. 2 JI1.1J11.2712.1 J12.2
AJITOPUTM MOCTPOEHHST KOHEYHOTO TOJIs. BBIUKCIIEHHST B KOHEIHBIX TOJISX. J2.3

[Tex/
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11.4 |CsolicTBa MyJIbTUILIMKATUBHON IPYIIIBI OIS, 2 JI1.1J11.2712.1 J12.2
CrpoeHne MyIbTHINTUKaTUBHOW TPYIIIBI KOHEYHOTO MoJist. [[puMUTHBHBIH J12.3
JJIEMEHT.

[Jex/

11.5 [ITommors. 2 JI1.1 J11.2)12.1 J12.2
IMoamons KoHEeYHLIX mosei. /JIex/ J12.3

11.6  |ABTOMOpP(U3MEL 2 JI1.1J11.2]12.1 J12.2
ABTOMOP(HU3MBI KOHEUHBIX TT0Tei. /JIex/ J12.3

11.7 |HemonmBmxHbie dneMeHThl. Cliea 1 HOpMA. 2 JI1.1J11.2J12.1 J12.2
MHOXeCTBO HEMOBIKHBIX diieMeHToB. Ciien u HopMma. /JTex/ J12.3

11.8 |IToctpoeHHe KOHEYHOTO MOJS.. [[pHUMHUTHBHEIE JICMEHTHI. BrIancienus B 12 | J11.1J11.2J12.1 J12.2
KOHEYHBIX Noysx. CTpoeHHE MYJIbTHIUTUKATUBHOW TPYIIIBI TTOJIS J12.3
MYJIbTHIUINKATUBHOM rpynm. PereHue 3amay.

Mp/
11.9 |KoutponsHas padota Ne8. Pemrenne 3anau. /TIp/ 2 JI1.1J11.2712.1 J12.2
J12.3
11.10 |Koneunsie momus. /Cp/ 18,2 | JI1.1J11.2712.1 J12.2
J12.3
Pa3ngen 12. 10. MHoro4/ieHbl HaJ KOHEYHbIMH MOJAMH

12.1 |MuHuMaIbHBI MHOTOYIEH . 2 JI1.1J11.2712.1 J12.2
MunuManLHEIH MEHOTOUWIEH d1eMenTa. /JIex/ J12.3

12.2  |HenpuBoauMbie MHOTOUJICHBI. 2 JI1.1J11.2J12.1 J12.2
CyliecTBOBaHHE HEMPUBOIMMBIX MHOTOYWJICHOB HaJl KOHEYHBIM moJieM. /JIek/ J12.3

12.3  |Tlopsimok MHOTOYIICHA. 2 JI1.1 J11.2J12.1 J12.2
Topsiiok MHOTOUJICHA U ero cBoiicTBa. /JIex/ J2.3

12.4  |duckpeTrHble TOrapUPMBI. 2 JI1.1 J11.2J12.1 J12.2
JuckpeTHsiit morapudm u morapudm Sxobu. /Jlex/ J12.3

12.5 |JIuneiiHble peKyppeHTHbIE ocae oBaTeapHOCTH. /JIek/ 2 JI1.1J11.2]12.1 J12.2

J12.3

12.6 |XapakTeprcTHUECKUIT MHOTOWIEH U CONPOBOXKIAIOIIAs MATPHUIIA 2 JI1.1J11.2J12.1 J12.2
mociea0BaTeNIbHOCTH. [JIex/ J12.3

12.7 MHorousneHns! HaJl KOHEUHBIMH MTOJIIMUA. MUHHUMabHBIN MHOTOWIEH. [lopsinok 4 JI1.1 J11.2J12.1 J12.2
MHOTOuIeHa. Pemenne 3amau. /TIp/ J12.3

12.8  |Kommoksuym. /TIp/ 2 JI1.1J11.2J12.1 J12.2

J12.3
12,9 |MHorouieHbl Haa KOHeUHbIMHU TTOsiME. [Cp/ 18,3 | JI11.1J11.2J12.1 J12.2
J12.3
Pasznen 13. Ix3amen
13.1 |/Dx3amen/ 18 JI1.1J11.2 J11.3J12.1
J12.2 J12.3
13.2 |Vnas xoHTakTHas paboTa: WHAUBUAYAIbHBIC KOHCYJIBTAIIMN, TEKYIIHi 3,3 J12.2 J12.3

koHTpoItb. /IKP/

6. ®OHJ OIIEHOYHBIX CPEJICTB

6.1. l'[epeqel-lb BU/10B OLICHOYHBIX CPEACTB

KonTponbuas pabora.
Bomnpocs! k KOIIIOKBUYMY.
[TepeyeHb BOIPOCOB K IK3aMEHY.

6.2. TunoBbie KOHTPOJBbHbIC 3aIaHUA U UHbIC MaTePHUAJIbI 1JI1 TeKyI]_leﬁ aTrrecralnuu

Bomnpocs! 11 caMOKOHTpOJIs

1. AnreGpandeckue onepanuy. ACCOMATUBHBIC, KOMMYTAaTHBHBIE OIIEPALMN, HEHTPAIBbHBIE DJIEMEHTHL.

2. OnpenelneHye TPYIITEL, IPUMEPHI TPYIII, CBOMCTBA IPYIITE, CAMMETPHYECKas IPYIIIa.
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3. Onpenenenue KoJbIa, HPHMEPHI KOJIEI.

4. OnpeneneHue moJisi, MpUMEPBI MoJiel. XapakTepucTHKa mojsi. TeopeMa o XapaKTepUCTHKE.

1. Tpuronomerpudeckas opMa KOMILIEKCHOTO 4rcia, popmyna Myaspa.

2. TlpousBenenue Matpull. TeopeMa 0 CBOWCTBAX MPOU3BEACHHS MATPHII.

3. TlonsTue o6paTUMOCTH MaTpHil. [IpruMepsl 00paTHMBIX U HEOOPATHMBIX MAaTPHIL HAJT KOJIbIIaMH. Teopema 0 CBOiicTBax 00paTHMBIX
MaTpHIl.

11. Ipa ompeneneHus OMPEASTUTENs U UX PAaBHOCHILHOCTb.

4. MuHOpHI U anrebpanvecKkue JOMOJHeHHs. TeopeMa 0 CBOMCTBAX alreOpaniecKux JOMONHEHUH. Pa3noxkeHre onpeenuTens mno
CTPOYKE U CTOJIOILY.

5. Ompenenutens BanaepMoHia 1 UPKYIISHT.

6. BerurcieHue oOpaTHOW MaTPHIIBI C TIOMOIIBIO JIEMEHTaPHBIX MTpeodpa3oBaHuii cTpok. OOOCHOBaHKUE METO/IA.

7. Anroputm 'aycca ¥ CISICTBUSI U3 HETO.

8. Teopema 0 JeNeHHU ¢ OCTaTKOM B KOJIbIIE MHOTOWICHOB H B KOJBIIE IIEJBIX YHCEL.

9. Kopuu mHorounenos. Teopema besy. Cxema ['opHepa.

10. OmnpeneneHue IMHEHHOTO OMEpaTopa, TEOpeMa O CBOWCTBAX JTMHEHHBIX OIEPATOPOB.

11. Onmnepaiuu Hajg TMHEHHBIMU OIIEpaTOpPaMy, TEOPEMA O CBOMCTBAX OIepalyii HaJl TMHEHHBIMH OllepaTopaMu.

12. Teopema o 3alaHUU JTUHEHHOTO ONEepaTopa Ha 0a3uce U MaTPHUIICH.

13. CoOcTBeHHbIE BEKTOPBI U COOCTBEHHbIE 3HAUEHHS, TEOPEMA O HAXOXKJICHUH COOCTBEHHBIX 3HAUCHUH.

14. TIpocTpaHCTBa CO CKAISPHBIM MPOHU3BEICHUEM, TPOCTEHIIINE CBOMCTBA TAKUX MPOCTPAHCTB.

15. Teopema Komu-Bynskosckoro-IlIsapra.

16. OpTOroHaIbHOCTH BEKTOPOB M MOANPOCTPAHCTB, TEOpEMa 00 OPTOTOHAIBHBIX MHOYKECTBAX BEKTOPOB, POLIECC OPTOrOHAIN3AIINT
I'pama-lImunara.

17. JlBa MOHATHs KBAAPATHIHOM (hopMbI (Kak (GYHKIIMH W KaK MHOTOUWIEHA), CBSI3b MEXKTY HUMH.

18. Teopema o nmpuBeAeHUU KBapaTU4YHON (GOPMBI K JUArOHAIILHOMY BUAY € IIOMOILIBIO IIEpeXo/ia K OpPTOHOPMHUPOBAaHHOMY 0azucy.
19. Onpenenenue rpymmnsl. [IpuMepsl rpymiL.

20. Iloxrpynmel. Kpurepuil noarpymnmsl.

21. Cmexusble knaccel. Teopema Jlarpamka.

22. Tlopoxnaenue. lluknnyeckue rpynimsl.

23. ABTOMOPQH3MEI.

24. OcHOBHas TeopeMa O HUKJINYECKUX TPpyIax.

25. Tlopsmok snemenTa B rpymre. CBOMCTBa IOpsIKa.

26. Konbua. [Tonkonsua. Kputepuit nonkonsua. Mneanst. @akTop-KoibLa.

27. Tlons. XapakTepUCTHKA TTOJIS.

28. TIlomnoss. Kpurepuii moxmosns.

29. Koneunsle nonst. OCHOBHasI TeOpeMa 0 KOHEUHBIX MOJISX.

30. AnTopuTM MOCTPOEHHST KOHEYHOTO TIOJIsl. BEIYHCIEHHST B KOHEUHBIX TOJISX.

31. CtpoeHne MyNbTUIUIMKATUBHON IPYIIIBI KOHEYHOTO MOJISL.

32. TIpUMUTHBHBIH SJIEMEHT.

33. Toamnons KOHEYHBIX MOJIEH.

Bonpocs! kK KOIIOKBUYMY

. Onpenenenue rpynmnsl. [[pumeps! rpymiL.

. Honrpynmet. Kpurepuii moarpymiisl.

. CmexHble kiaccsl. Teopema Jlarpamxa.

. [lopoxnenue. Lluknnueckue rpymmsl.

. ABTOMOp(H3MBEL.

. OCHOBHas TeopeMa O IHMKIMYECKUX TPYIIax.

. [lopsinox anementa B rpynme. CBoiicTBa mopsiaka.

. Konbna. INogkonsua. Kpurepuit nogkonsua. Mneansl. dakrop-konbLa.
. [onsa. XapakrepucTuka mnoss.

0. IToanons. Kpurepwuii noxnosns.

11. Koneunsle nosst. OCHOBHAs TeOpeMa O KOHEUHBIX MOJISX.

12. ANropuT™ nocTpoeHuss KOHEYHOTO MOJIsl. BBIYMCICHNS B KOHEUHBIX MOJISX.
13. CtpoeHne MyJIBTHIUTMKATUBHOM IPYIITBI KOHEYHOTO MOJIS.

14. TIpUMHUTHBHBIN S1EMEHT.

15. INoamoss KOHEYHBIX MOJIEH.

16. ABTOMOP(HU3MBI KOHEUHBIX HOJIEH.

17. MHOXX€eCTBO HETIOJIBM)KHBIX 31eMeHTOB. Cliesl 1 HopMa.

18. MuHNMaIbHBIH MHOTOUWIEH JIEMEHTA.

P OO ~NO O, WNBE
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19. CymecTBoBaHIE HEIPUBOAUMBIX MHOTOWICHOB Ha/l KOHCYHBIM ITOJIEM.

20. TTopsm0K MHOTOUJICHA U €T0 CBOWCTBA.

21. TuckpetHslil orapum u orapupm SAxodu.

22. JluHeiHbIe PeKypPEHTHBIE MOCIICA0BATEIBHOCTH.

23. XapaKkTepuCTUUECKUIH MHOTOWICH U COMPOBOX/IAIOIIAs MATPHIIA TTOCIICIOBATEILHOCTH.

OCHOBHBIC TUIIBI 33/1a4

] CJI0%UTh, YMHOXKHUTb Ha YUCIIO, IEPEMHOXKUTH MATPHULIbIL.

] BBIUMCIIUTD ONIpeIeIUTeNIM BTOPOro, TPETHEro MOPSAKOB, N-T0 MOpsAAKa CHENHaIbHOTO BU/A.

[] HaliTu o6paTHyio MaTpHiLy.

[] Pemuth cucTemMy JIMHEHHBIX ypaBHEHUH 10 dopmyiaam Kpamepa, ¢ moMoniso 00parHoii, Mmetoom [ aycca.
[ BBINOJIHUTD ONepaluy Hajl KOMIUIEKCHBIMU YHCIIaMU (CII0JKEHHE, YMHOXEHHE, JeJIeHHe).

] Haiitu Tpuronomerpuyeckyto hopmy KOMILUIEKCHOTO YUCIa.

[] Bo3BecTH B cTeneHb U U3BJIeYb KOPEHb U3 KOMIUIEKCHOTO YUCIIA.

] ITpoBepuTh JUHEHHYIO 3aBUCUMOCTb, HE3aBUCUMOCTb CUCTEMbI BEKTOPOB.

] BelenuTb 6a3y cucTeMbl BEKTOPOB.

] HaiiTu paHr MaTpubl.

[] HaliTu ¢pyHIaMeHTaIbHYIO CUCTEMY pellleHU i OAHOPOJHON CUCTEMbI IMHEHHBIX YpaBHEHUH.

] Halitu marpuily nepexo/ia oT 0JJHOTO 0a3uca B Ipyromy.

[] HaliTu maTpuLly JMHEHHOTO oneparopa.

[] Halitu coObcTBeHHbIE BEKTOPB! M COOCTBEHHbIE 3HAYEHUs JINHEHHOTrO oneparopa.

] BBIUMCIIUTDH CKaJISIpHOE NTPOU3BEIEHHE BEKTOPOB B €BKJIMJ0BOM U YHUTApHOM BEKTOPHBIX IpOCcTpaHcTBax. HallTu niHy BekTopa.
[l IlpuBecTH KBaIpaTHYHYIO HOPMY K KAHOHHIECKOMY BHIY.

6.3. TunoBbIe KOHTPOJBbHBbIC BOIPOCHI M 3aIaHUA JIAA HpOMeﬂCyTO‘lHOﬁ arrecranuu

Bomnpoch k 5k3ameny 1 cemectp

. Anrebpanyeckue omnepayy. AcConuaTuBHbIC, KOMMYTaTUBHBIE ONEPAIUH, HEUTPaIbHbIE JIEMEHTHI.

. Onpenenenue rpymniisl, IPUMEpPHI TPYIII, CBOHCTBA IPYIIIBI, CHMMETpHUYECKas IpyIa.

. OnpeneneHue Koibla, MPUMEPHI KOMEIL.

. Onpenenenue 1o, puMepsl mojel. XapakTepucTka rnojs. TeopemMa o0 XapaKTepUCTHKE.

. HOCTpOCHI/IC IIOJIA KOMIIJICKCHBIX YHCECII.

. CoiicTBa conpsikeHHe KOMIUIEKCHBIX YHCEl.

. Tpuronomerpuueckas (popMa KOMILIEKCHOTO 4yKcia, popmyna Myaspa.

. KopHu 13 koMmiekcHoro yucia, TeopemMa 0 KOpHAX U3 eIUHHILIBL.

. ITonsatus MaTpulbl, onn€paluu HaJ MaTpULlaMHU. TeopeMa 0 CBOMCTBAaX CI0KCHMS MaTpul 1 YMHOKCHHUSA MaTPULbI HAa 3JICMCHT
KOJIbLIA.

10. IMpousBeneHue marpuil. Teopema 0 CBOWCTBAX MPOU3BEACHUS MATPHI.

11. Monstue odparumocty Matpuil. [Ipumepbl 00paTUMBIX U HEOOpAaTHMBIX MATPHIL HAJl KOJIbIIaMH. TeopeMa o CBOMCTBaxX 00paTUMBIX
MaTpHull.

12. JTokazaTb, 4T0 0OpaTHMBIE MATPUILIBI HAJl KOJIBIOM 00pa3yIoT TPYIITY IO YMHOXEHHIO.

13. TTonsATHE TPaHCTIOHUPOBAHUS MaTpHULEL. Teopema o CBOIicTBaxX TPaHCIIOHUPOBAHUS MATPHIL.

14. TloHATHA NOACTAHOBKU U NIEPECTaHOBKH. UeTHOCTb IEPECTAHOBOK U IIOACTaHOBOK. JI0Ka3aTh, YTO TPAHCIIO3ULUSI MEHSET YETHOCTh
IEPECTAaHOBKH.

15. JIBa onpeneneHus onpenenuTeis U UX pABHOCUIBHOCTb.

16. Teopema 00 ornpeaenuTese TpaHCIIOHUPOBAHHOW MaTpHIbl. O paBHONPABUU CTPOK M CTOJIOIOB B ONpEACTHUTENE.

17. Teopema 06 onpezaenuTesne NoTypacuaBLUIeics MaTPULbL.

18. Teopema 006 onpenenurene TPEyroabHONH MAaTPHUIIBL

19. Teopema 0 KOCOCUMMETPUIHOCTH OIIPEACIUTENS.

20. Teopema 0 JIMHEHHOCTH OIPEIEITUTEIIS.

21. MuHoOpHI 1 anredpandecKue A0NoIHeHHs. TeopeMa 0 CBOMCTBAX alredpandeckux JONOJHEHUH. Pasnoxenue onpenenurens mno
CTPOYKE U CTONIOLY.

22. IlonaTtyue NprCcOeANHEHHOI MaTpHLBl. Teopema o MpUCOeANHEHHON MaTpHIIE.

23. Teopema 00 onpenennTeNne NPONU3BENCHUS IBYX MaTPHIL.

24. Teopema 00 0OpaTHOW MaTpHILE.

25. Onpenenurens BannepMoHa M UPKYIISHT.

26. BeruuciieHne oOpaTHOM MaTpPHUIIBI C TOMOIIBIO 3JIEMEHTAPHBIX NpeoOpa3zoBanuii ctpok. OG0CHOBaHHE METOIA.

27. TloHsTHE penIeHns CHCTEMbI JINHEHHBIX YpaBHEHHUH, COBMECTHBIC I HECOBMECTHEIE CHCTEMBL. TeopeMa 00 3JIeMEHTapHBIX
peoOpa3oBaHMsX.

O©COoOoO~NOOITD, WNBE
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28. AnroputmM ["aycca u ClIeICTBUS U3 HETO.

29. Teopema Kpamepa.

30. ITocTpoeHue KOJIbIIa MHOTOWICHOB OT OJJHOT'O HEH3BECTHOTO.

31. Kosbua 6e3 aenureneit Hys. [Ipumepsl.

32. Teopema O IENICHUH C OCTATKOM B KOJIBIIC MHOTOYWJICHOB U B KOJIbIIE LIEJIBIX YHCEIL.

33. CBOIiCTBa ICTUMOCTH MHOTOYWICHOB U LIENTBIX YHCEI.

34. HanbGounpiumii 0OLIHiA ASTUTENb JJI1 MHOTOYJICHOB, €T0 CBOWCTBA, alrTOpUTM EBKJIMIA /1T MHOTOYJICHOB.

35. Teopema 0 TMHEHHOM MPEACTABICHUH HAUOOIBIIETO OOIIETO STUTENs.

36. B3auMHO IpOCThIE MHOTOYJICHBI U KX CBOMCTBA.

37. HenpuBOAMMOCTh MHOTOYJICHOB, OCHOBHAsI TeOpeMa apru(pMETHKH MHOTOUJICHOB.

38. TlonsiTue npou3BoiHON MHOTOUWIEHA. TeopeMa 0 KpaTHBIX MHOXKHTEISIX MHOTOWICHA U €r0 MPOn3BoIHON. OT/IeNeHHe KPaTHBIX
MHOXKHUTENEl MHOTOUJIeHa C TOMOIIbIO anropuTMa EBkina.

39. Kopuu muorounenos. Teopema besy. Cxema ['opHepa.

40. Teopema 0 4ncIIe KOPHEH U CTETIEHH MHOTOYJICHA.

41. OyHKIMOHAIBLHOE U alredpandeckoe paBeHCTBO MHOTOWICHOB. TeopemMa 00 0THO3HAYHOCTH 3aJJaHHS MHOTOYJICHA CBOUMH
3HAYCHUSIMH.

42. Nnrepnossinnonnsie popmyiisl Jlarparka u HeroToHa.

43. PemieHue ypaBHEHUH TpeTbeil U YETBEPTOH CTENCHU.

44. TlocTpoeHne KOIblIa MHOTOWIECHOB OT HECKOJIBKUX HEU3BECTHBIX.

45. CummMeTpHryecKkue MHOTOWIeHsl, popMyIibl Buera.

46. OcHOBHAas TeOpeMa 0 CHMMETPUIECKUX MHOTOUJICHAX.

47. Teopema O CYIIECTBOBAHUH KOPHSI HEPUBOANMOTO MHOTOUICHA B HEKOTOPOM PACIIMPEHHH TOJIS U CIISJICTBHE U3 Hee.
48. OcHoBHas TeopemMa anreOpbl MHOTOYJICHOB.

49. PanoHaTbHbIE KOPHH MHOTOWICHOB HAJl MOJIEM PAIlMOHATBHBIX YHCEI.

Bomnpock k 5k3ameny 2 cemectp

50. OmnpeieneHne BEKTOPHOTO TpocTpaHcTBa. [IpocTeiiiiie CBOWCTBA BEKTOPHBIX POCTPAHCTB.

51. Onpenenenue NoINPOCTPAHCTBA, OCHOBHBIC CBOMCTBA MONPOCTPAHCTBA.

52. Ompenernenne TMHEHHON 3aBUCIMOCTH U IMHEHHOH HE3aBHCUMOCTH BEKTOPOB, CBOMCTBA JINHEHHO 3aBUCHMBIX M HE3aBUCHMBIX
BEKTOPOB.

53. Kpurepuii JIMHEHHOW 3aBUCIMOCTH.

54. Teopema 00 O4MCTKE JHMHEHHO IOJIHOIO MHOXKECTBA, ONpeAeneHue Oasuca.

55. Teopema o BeIOOpE Oa3uca.

56. Teopema o momonHeHHH 10 Oa3uca.

57. Kpurepuii 6a3uca.

58. OmnpezneneHue KOOpAUHAT BEKTOpa B Oa3Kce, CBOICTBA KOOPMHAT BEKTOPA.

59. Pa3MepHOCTh POCTPAHCTBA, TEOpPEMa O Pa3MEPHOCTH, CIEICTBUS U3 HEe.

60. MaTpuna nepexoaa, CBOHCTBa MaTPHUIIbI IEPEXOa.

61. TeopemMa 0 MOHOTOHHOCTH Pa3MEPHOCTH MOIIPOCTPAHCTB.

62. Teopema o mepecedeHUH MOANPOCTPAHCTB.

63. JIuneitHas 000J104Ka, TEOpeMa O JTUHEHHOH 000JI0UKe.

64. CymMa NOANPOCTPAHCTB, TEOPEMA O CyMMe IOAIPOCTPAHCTB.

65. Teopema 0 pa3MepHOCTH CyMMBI TOJNPOCTPAHCTB.

66. [IpsiMast cyMMa HOAIIPOCTPAHCTB, TEOPEMa O IPSIMOM CyMMe MONPOCTPAHCTB.

67. [lomonHeHHe K MONPOCTPAHCTBY, TEOPEMa O CYIIECTBOBAHHUH JOIIOJIHEHHS K MOJIPOCTPAHCTBY.

68. [Ipsimast cyMMa IPOCTPAHCTB, TEOpEMa O MPSAMOIl CyMMe MPOCTPAHCTB.

69. Tpu OHATHA paHra MaTPHUIB, JOKA3aTh, YTO CTPOUHBII PAHT MATPHULIBI HE H3MEHSETCSI P IEMEHTAPHBIX IPeoOpa30BaHUIX
CTPOK.

70. loxa3aTh, 4TO CTOJIOLOBBIM PAaHT MATPHILBI HE U3MEHAETCS IPH JIEMEHTAPHBIX IPE0OPa30BAHUIX CTOJIOLOB.
71. Jloka3aTh, 4TO CTPOYHBIH paHT MAaTPHIBI HE H3MEHSETCS TIPH dJIEMEHTAPHBIX MPE00pa30BaHUIX CTOJIOLOB.
72. JlokasaTh, 4YTO CTOJIOLIOBBII PAHT MaTPHIIBI HE U3MEHSETCS MPU JIEMEHTAPHBIX MPE0OPa30BaHUSIX CTPOK.
73. Jloka3aThb, 4TO CTOJOIOBBII paHT MATPHIBI PABEH CTPOYHOMY PAHTY MATPHIIHI.

74. loxasaTb, YTO MPH 3JIEMEHTAPHBIX [IPE0OPa30BAHUAX CTPOK MUHOPHBIM PAaHT MAaTPHILBI HE MEHSETCSL.

75. Teopema Kponekepa-Kanemnu.

76. Teopema 00 onMcaHUM CTPYKTYPHI PEIICHUH CHCTEMbI IMHEHHbBIX YPaBHEHHH.

77. Teopema 0 pa3MEpHOCTH MPOCTPAHCTBA PELICHHH CHCTEMBI IMHEHHBIX OJHOPOIHBIX YPaBHEHHUH.

78. OmnpenierneHye IMHEHHOTO OnepaTopa, TeopeMa O CBOMCTBaxX JTMHEHHBIX OIEPaTOpOB.

79. Omnepanyy Hal IMHEHHBIME OTIEPATOPAMH, TEOpEMa O CBOMCTBAX ONEpaliii HaJl IMHEHHBIMU OTIePaTOPaMIL.
80. Teopema o 3a1aHKK JIMHEWHOTO Oneparopa Ha 0a3uce U MaTPHUIICH.

81. Teopema 0 CBOHCTBaX MaTPHIl IMHEHHEIX OEPATOPOB.
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82. JInneitHble (DYHKIMOHAIIBI.

83. JluneitHbie mpeoOpa3oBaHKs MPOCTPAHCTBA .

84. MaTpuIibl IMHEHHBIX PpeoOpa3oBaHuil B pa3HbIX Oa3ucax.

85. Ompenenenne onpenenuTens MaTPHULBI JIMHEHHOTO IpeoOpa3oBaHusl, 10Ka3aTh, YTO ONPeNeTUTeNb JHHEHHOTO MTPeoOpa3oBaHUs
oIpeiesieH KOPPEKTHO.

86. MlHBapuaHTHbIC MTOMIPOCTPAHCTBA, CBOWCTBA HHBAPHAHTHBIX MONPOCTPAHCTB.

87. XapakrepucTiuuecknii MHOrOWIeH JIMHEHHOTo IpeoOpa3oBaHusl, TeOpeMa O XapaKTepUCTHIECKOM MHOTOUJICHE.

88. Teopema 'amunsToHA-Kamu.

89. CobcTBeHHBIE BEKTOPHI 1 COOCTBEHHBIC 3HAYCHUS, TEOPEMa O HAXOXKICHHH COOCTBEHHBIX 3HAUCHHI.

90. Teopema 06 OTHOMEPHBIX HHBAPUAHTHBIX MOIPOCTPAHCTBAX.

91. loka3aTh, 4TO COOCTBEHHBIE BEKTOPHI, COOTBETCTBYIOLINE PA3INIHBIM COOCTBEHHBIM 3HAUCHHUSIM JIHHEHHO HE3aBHCHUMBL.

92. TIpocTpaHCTBa CO CKATAPHBIM IPOM3BEICHUEM, IIPOCTEHIIIIE CBOHCTBA TAKUX MPOCTPAHCTB.

93. Teopema Komm-bynskosckoro-I1IBapiia.

94. ColicTBa HOPMBI BEKTOPA.

95. OpTOroHATBFHOCTH BEKTOPOB U MOJIPOCTPAHCTB, TeOpeMa 00 OPTOTOHAIBHBIX MHOXKECTBaX BEKTOPOB, ITPOIIECC OPTOTOHATM3ALIIH
I'pama-lImunara.

96. OpToroHanpHOE JOMOJHEHHE, TeopeMa 00 OPTOTOHATBHOM JOTIOTHECHHH.

97. TeopeMa 0 CBSI3M MEX/y OPTOHOPMHPOBAHHBIMH 0a3MCaMH B IPOCTPAHCTBE CO CKAJLIPHBIM MPOM3BEACHUEM.

98. JluneitHbie (HyHKIMOHANBI, TEOPEMa O JINHEWHOM (YHKIIHOHAJIEC HAa TIPOCTPAHCTBE CO CKAISPHBIM MIPOU3BEICHHUEM.

99. ConpsixeHHOe TpeoOpa3oBaHue, TeopeMa CyLIECTBOBAHUS CONPSHKEHHOTO Pe0Opa3oBaHusl.

100. Teopema 0 CBOHCTBaX COIPSKEHHBIX PeoOpa30oBaHuil.

101. Teopema 0 MaTpHIIE CONPSHKEHHOTO MPE0Opa30OBaHMsL.

102. HopmansHble TpeoOpa3oBaHus, TeOpeMa 0 COOCTBEHHBIX BEKTOPaX U COOCTBEHHBIX 3HAYCHHUSAX HOPMAIBHOTO MPeoOpa3oBaHHUS.
103. Kputepuii coxpaHeHHUs CKATIPHOTO IPOM3BEACHNUS TNHEIHBIM PeoOpa3oBaHHEM.

104. Ia mousTHSA KBaApaTAUHON GopMbl (Kak QYHKIMH ¥ KaK MHOTOUYIEHA), CBA3b MEKIY HUMH.

105. Teopema o0 MaTpule KBaAPATHYHOH (HOPMBEL

106. Teopema Jlarpanxa o MpUBEICHUU KBaPATHUHON (OPMBI K KAHOHUYECKOMY BHLY.

107. Teopema 0 mpUBEJEHUH KBAAPATHYHON (HDOPMBI K TMArOHATBHOMY BUIY C IIOMOILBIO IIEPEX0/ia K OPTOHOPMUPOBAHHOMY Oa3ucy.
108. 3akoH HHEPLUUHU KBaAPATHUHBIX (HOpM.

109. JIuneitnas knaccudukanys KBaJpaTHIHBIX HOPM.

110. Kputepuii moJa0XUTEIEHOM ONpeaeeHHOCTH KBaAPaTHIHBIX GopM.

111. Kputepuii Cunssecrpa.

Bomnpoch k 5x3ameny 3 cemectp

1. Onpenenenue rpynmnsl, roMmoMopGu3M, n3oMophu3M u aproMopdusm  rpymi. [loarpymmsl. Kpurepuii moarpymmsl. Teopema Komu.
2. Tlopoxknaroiiee MHOXKECTBO IpyIIbl. TeopemMa 0 CTPOSHUH TPYIIIBL, TOPOXKICHHOI MHO>KECTBOM 3JIEMEHTOB.

3. Ilopsinoxk anemenTa. L{ukmuueckue rpynmel. Teopema 0 HUKIHYECKHAX TPYIIax.

4. Cmexusbie ki1accsl. Teopema Jlarpamxa. Hopmanbaas noarpynmna. @axrop-rpymnmna.

5. Teopema o0 roMoMopdH3Me IS TPYIITI.

6. Kosnb110, moskouib1io, uaeaisl, pakrop-koibuo. Teopema o romomopdusmMe uist KoJell.

7. Teopema 0 (aKTOp-KOJIBbIIE LETBIX YHCEI.

8. TIloxne. Xapakrtepuctuka nojus. Teopema o mpocToM mnoie.

9. Teopema 0 hakTOP-KOIBIIE MHOTOWICHOB.

10. Pacuupenue nons. [IpucoenuHeHue 31eMeHTOB K 1oiito. [Ipoctoe pacumperue noss. [IopokJaronuii 3JIeMeHT POCTOro
pacimpeHus.

11. AnreGpanyeckoe paciuupeHue moas. MuHuManbHEIH MHOrO4WIeH. CBOWCTBa MUHUMAILHOTO MHOTOUICHA.

12. Teopema 0 CymecTBOBAaHUH NPOCTOTO aNre0panyeckoro pacuInpeHus mos.

13. Teopema 0 H30MOpP(hHI3ME TPOCTOTO ANTEOPAMIECKOTO PACIIUPEHHS H (PAKTOP-KOJIbIIa MHOTOUICHOB.

14. Tlone pa3okeHHss MHOTOWIECHOB. TeopeMa o CyIeCTBOBaHUH U €INHCTBEHHOCTH TOJIs pasnoxenus (GopmynnpoBka).
15. Koneunsie noist. Teopema o yuciie 2IEMEHTOB B KOHEYHOM II0JIE.

16. OcHoBHas TeopeMa O KOHEYHBIX MOJISIX.

17. Teopema 0 CTPOEHHUU MYJIbTUIUIMKATUBHOMN Pyl KOHEYHOTO O, [[pUMUTHBHBIN  3JIEMEHT.

18. Crenens pacmupenus noist Haj nogmnoneM. Teopema o GarHe.

19. Teopema 0 anreOPanIHOCTH KOHEYHOTO PACIIUPEHUS OIS

20. Teopema o 6azuce mpoctoro anredpandeckoro pactmpeHus. CiencTBus.

21. TeopeMa 0 MmopsIIKax MOIONEH KOHEYHOTO TOJIS.

22. Teopema 0 pacIIMPEHNH KOHEYHOT'O MOJIS.
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23. IIpuMUTHBHEII MHOTOWICH. TeopeMa O CyIeCTBOBAHIH IPUMUTHBHOTO MHOTOWICHA.

24.  AromMOp(}U3MBI KOHEYHBIX TOJICH.

25. Teopema 0 T0JIe Pa3NIOKEHUS HEIPHBOAMMOTO0 MHOTOUWICHA HaJl KOHEYHBIM IosieM. ClleICTBYA.
26. Huxnotomuyeckoe ( Kpyroeoe) moje. Teopema 0 MOArpyIie HUKIOTOMHYECKOTO IO

27. KpyroBsle MHOTOWICHBL. TeopeMbl 0 KpYroBEIX MHOTOWICHAX.

28. TeopeMa 0 CBOHCTBaX KPYrOBBIX MOJICH.

29. O npescTaBICHAN 3JICMEHTOB B KOHEYHBIX TMOJISIX.

6.4. Kputepnn oneHHBaHHsA

IMops ok MPOBeICHHS MPOMEKYTOUHO# aTTecTaluu

B xoze n3ydeHns JUCUUILIHHEL AnreOpa» CTYICHT AOJDKEH BBIONHUTE 8 KOHTPOJIBHBIX PaboT U CAAaTh OJMH KOJUIOKBHYM:

B 1-M u 2-M cemecTpe — 3 KOHTPOJIBbHBIC PAOOTHI,

B 3-M ceMecTpe — 2 KOHTPOJIbHbIE paOOThI M KOJUIOKBUYM.

Kaxas U3 KOHTPOJIbHBIX pa0OT, KOJUIOKBUYM U 3K3aMeH oneHuBaercs B 20 6ayuioB. HapyiieHue cpokoB 6€3 yBaKHUTEIbHON MPHYUHBI
BeJIeT 3a co00ii CHIDKEHHE 0aJUIOB 32 KOHTPOJIBHYIO PaOOTY M KOJUIOKBHYM Ha 2 Gailia 3a KayKIyI0 HeJeIIro 3aJCPHKKH.

Caojras Tabmmita peiituara ycrneaemoct (1,2 cemectp)
Ne [TepeueHb KOHTPOJIBHBIX MEPOIIPHUSITHIA B ceMecTpe MaKkCUMalbHOE KOJI-BO OaJlIoB

1 KoHTposbHBIC pabOTHI 3x20=60
2 AxTtuBHas paboTa Ha 3aHATHUSIX B TEUEHHE ceMecTpa 5

3 TlocemraemMocTh (Bce 3aHSTHS) 5

4 BbINOJHCHUE BCEX JOMAITHUX 3aJaHHi 10

5 Dk3ameH 20
Uroro 100

CBojHas TabuIa peiTHHTa ycreBaeMocTH (3 cemecTp)

Ne TTepeyeHb KOHTPOJILHBIX MEPOTIPUITHH B ceMecTpe MakcuManbHOE KOJI-BO OalIoB
1 KourponbHsle paboThl 2x20=40

2 KonnokBuym 20

3 AxTuBHas paboTa Ha 3aHATHUSX B TEUEHHE ceMecTpa 5

4 TlocemaeMocTh (Bce 3aHSTHS) 5

5 BeinonHeHne Bcex JOMAIIHUX 3a1aHUI 10

6 Dx3ameH 20

Uroro 100

Kpurepuu orieHuBaHusI KOHTPOJIBHON pabOThI

MaxkcuManbHbIN 0a 3a KOHTPOJIbHYIO paboty — 20 6aios.

MakcuManbHbIi 6ai 3a 3a1aHue — 5 6ayuIoB.

OrinyHo/3auteHo/5 6aiioB - PaboTa BhINONIHEHA B CPOK, 00YUAIOIINICS OTIIMYHO 3HAST MaTepHall, yMEET aHAIM3UPOBATH PObIIeMy U
MOXET IPaMOTHO IPOKOMMEHTHPOBATh BBIIIOJIHEHHYIO PaboTy.

3amanHue pemeHo MPaBUIbHO, AaH MOJHEIH, Pa3BepPHYTHIH OTBET HA IIOCTABICHHBIA BOIIPOC.

Xopomro/3auteHo/4 Gasa - PaboTa BEIIOJIHEHA B CPOK, OOYUAOIIMICS XOPOIIO 3HACT MaTepHall, yMeeT aHAIM3UPOBATh IPOOIeMy U
MOJKET TPaMOTHO POKOMMEHTHPOBATH BHIOIHEHHYIO paboTy. OOyUaronuiicst 10nycKaeT He3HaYnTeIbHbIe OIHOKU. Beinonneno 3/4
3aJaHus, 1aH MOJIHBIH, pa3BEPHYTHIN OTBET Ha MTOCTABJICHHBIH BOIIPOC, OAHAKO OBLTH JAOMYIIECHBI HETOYHOCTH B OTIPE/ICIICHUH TIOHSATHH,
TEPMHUHOB H JIP.

VY nonetrBoputensHo/3auTeH0/3 Gasa - PaboTa BEINONHEHA U CIaHa MO3/IHEE, YeM TIPEOoIaraioch, M Py TOM 00yJaroumiics
XOPOIIIO 3HACT MaTepHal, yMeeT aHAIM3HPOBATh IIPOOIEMY H MOXKET IPaMOTHO IPOKOMMEHTHPOBATH BHITOTHCHHYIO paboTy.
OOGyuaronuiicst 10MycKaeT He3HauUTeNbHble OIIMOKHU. Beimonneno 1/2 3aanus, 1aH HENOIHBI OTBET HA MOCTABICHHBIH BOMPOC.
HeynosnerBopurensHo/He 3aureHo/2 6ania - PaboTa He BBINOIHEHA, JIHO0 00yJaronniicss He MOXKET OTBETUTH Ha KOHTPOJIBHBIC
BOIPOCHI, HE OPHEHTHPYETCS B OCHOBHBIX ITOHATHUSX, H3JaracT MaTePHAN C TPYAOM, C TPYOBIMU (paKTHUECKUMH U S3BIKOBBIMH
oumoOKkamu, MO0 OTKa3bIBACTCS OT OTBETOB Ha BOMPOCHL. BrimosiHeHo MeHee 1/2 3a1aHus, Ha TOCTABICHHBIA BOIPOCHI OTBET
OTCYTCTBYET HIJIH HEIIOJHBIH, HOIYIICHBI CYIIECTBEHHbIE OIMMOKH B TEPMUHAX U MOHSTHSX.

Kpurepuu orieHuBaHUs OTBETa HA KOJUIOKBIYME

MaxkcuManbHbIHA 6armt 3a KoJuTokBuyM — 20 6aios.

16-20 6ansoB, NOBHIIEHHBIH YpoBeHb - CTYyEHTOM JaH MOJIHBIN, B TOTHYECKOH IOCIEJ0BAaTENbHOCTH Pa3BEPHYTHIH OTBET Ha
IIOCTaBJIEHHBIH BOIPOC, IJIE€ OH IPOAEMOHCTPUPOBAJ 3HAHUS [IPEAMETA.

11-15 Gannos, 6a30BbIil ypoBeHb - CTYJEHTOM J]aH Pa3BEPHYTHII OTBET HAa MOCTABJICHHBINH BONPOC, I/I€ CTYICHT
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JIeMOHCTpHpPYeT 3HaHus. OJTHAKO JOMYCKaeT HETOYHOCTh B OTBETE.

6-10 OannoB, MOPOTroBEIii ypoBeHb - CTYJCHTOM JIaH OTBET, CBHJICTEILCTBYIOIIUI B OCHOBHOM O 3HAHHH MPOIIECCOB U3y4aeMOi
JICIUIUTAHBI, OTJIMYAIONIHICS HETOCTATOYHON TITyOHHOM 1 IOJTHOTON PACKPBITHS TEMbI, 3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH,
HEJOCTaTOYHBIM YMEHHEM JIaBaTh apryMEHTUPOBAHHbBIC OTBETHI M IPHBOIUTH IPUMEpBL. JI0IycKkaeT HECKOIBKO OIIHOOK B
COJICpP)KaHUH OTBETA.

0-5 dayutoB, ypoBeHb He chopmupoBaH - CTyJCHTOM JIaH OTBET, KOTOPBIHA COJCPIKUT PsJl CEPhE3HBIX HETOUYHOCTEH, 00HAPYKUBAFOLIHI
HE3HAHHE MPOLECCOB N3yYaeMOi MPEIMETHON 00JIaCTH, OTINYAROIINIACS HETJIyOOKAM PAaCKPBITHEM TEMbI, HE3HAHHEM OCHOBHBIX
BOIPOCOB TEOPUH, OTCYTCTBUEM JIOTUYHOCTH U IOCIe0BaTeNbHOCTU. CTYAICHT HE CIIOCOOCH OTBETUTH Ha BOIPOCHI JIAXKE MPU
JIOTIOJTHUTEIIBHBIX HABOASAIINX BOIIPOCAX MPEMOAaBaTEIS.

KpuTepuu OlleHUBaHUsI OTBETA HA dK3aMCHE

MakcumansHbIH 6asi 3a 3x3amen — 20 0aiios.

MakcuMaibHBIH 0aj 3a 3aganue — 5 6aios.

butets! st sx3aMena comepkaT 4 3amanns (2 MPakTHYECKUX 3a[aul U 2 TEOPETHUECKHUX BOIPOCa). 3a KaKI0€e BBITIOIHEHHOE 3a/1aH1e
OuJIeTa CTyIEHT MOXKET MOJIYYUTh OT 2 10 5 OaJUIoB!

— Ecnu 3a1aHue BBIMOJIHEHO MPABUIBHO, TO OHO OI[CHUBAETCSA 5 OasiaMu.

— Ecnu 3a1aHye BBIMOIHEHO C OMIMOKaMH, TO OaJlIbl CHUXKAIOTCS B 3aBUCHMOCTH OT KOJMYECTBA JAOMYIICHHBIX OIIHOOK.

— Ecnu nonymena oxHa omudka, To 3aHue olieHuBaeTcs 4 6aiaMy, IOMyIIeHb! ABe OMNOKY — 3 GajlaMy, IOIMYIIEHb! TPU OLIMOKH —
2 Oammamu.

— Ecnu 3a1aHye BBIMOTHEHO YaCTUYHO, U BBIMOJHEHHAS YaCTh 33aHKs HE COAEPXKUT OIIHOOK, TO OHO OLICHUBAETCS 2 OaIaMu.

— Ecnu ponyiieHo 6oiiee Tpex OMKOOK B 3aJaHMU WITH CTYJICHT BBITOJHKUI MEHEE MOJIOBUHBI 3a/IaHHs U3 OUjIeTa, TO 3a Hero OH
nony4aet O Gasos.

5 6a/uToB, MOBBINICHHBIA YPOBEHb - CTYZCHTOM JIaH MOJHBIHN, B JJOTMYECKOM MOCIIEI0BATEILHOCTH Pa3BePHYTHIN OTBET HA
MOCTABJICHHBIN BOIPOC, TJIC OH MPOJIEMOHCTPUPOBAIT 3HAHHS TIPEIMETA B MOJTHOM 00beMe YUeOHOMH MPOrpaMMBbI, TOCTATOYHO TIYOOKO
OCMBICIIMBAET TUCIUIUIMHY, CAMOCTOSITEIEHO, U HCUEPIIBIBAIOIIE OTBEUACT HA JIOMOJHUTEILHBIC BOIPOCHI, IPUBOIUT COOCTBEHHBIC
MIPUMEPBI MO MPOOIeMaTHKe MOCTABICHHOTO BOMPOCa, PEUIMI PEUIOKESHHbBIC PAKTHYECKHE 3a1aHus O3 ONIHOOK.

4 6ana, 6a30BbIil ypoBeHb - CTYJICHTOM JJaH pa3BepHYTHIH OTBET Ha MMOCTABJICHHBIM BOMIPOC, TJIe OH AEMOHCTPUPYET 3HAHHS,
IPUOOPETEHHBIC Ha JEKIIUMOHHBIX U CEMUHAPCKUX 3aHATUSX, a TAKXKE TIOJIyIEHHbIE TIOCPEICTBOM H3Y4eHHUs 0053aTENbHBIX YIEOHBIX
MaTepHaJIoB 10 KypCy, JaeT apryMEHTHPOBAHHBIC OTBETHI, IPUBOIUT MIPUMEPHI, OTBET JIOTHYCH U mocienoBaresicH. OIHAKO CTYICHT
ﬂOHyCKaCT HCETOYHOCTH B OTBECTE. PCL[II/IJ'[ HpC)J,J'IO)KGHH])Ie HpaKTI/I‘{eCKI/IC 3aJaHus C HC6OHI)HII/IMI/I HCETOYHOCTSIIMHU.

3 6auta, moporoBelit ypoBeHs - CCTYICHTOM JJaH OTBET, CBUICTEILCTBYIOIINI B OCHOBHOM O 3HAHHH ITPOIIECCOB H3ydaeMoit
JUCLUIUIMHBI, OTIMYAIOIIUICS HEOCTATOYHOW IITyOMHOM U MOJTHOTOW PacKpPBITUS TEMbI, 3SHAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, CI1a00
c¢(hOpMHUPOBAHHBIMH HABBIKAMH aHAJIN3a SIBJICHU, TIPOLIECCOB, HEOCTATOYHBIM YMEHHEM JJaBaTh apI'yMEHTHPOBAHHBIC OTBETHI U
MPUBOAUTH TIPHUMEPHI, OTBET HEJIOCTATOYHO JIOTUYEH U MOCIe0BaTENeH 0TBeTa. J[0MyCcKaeT HECKOILKO ONMIMOOK B COJICPIKAaHUU OTBETA
Y PEIICHUH MPAKTHUECKUX 3aaHui.

2 6anta, ypoBeHb He copMmupoBan - CTYJAEHTOM JaH OTBET, KOTOPBIH COACPIKUT PSIZl CEPhE3HBIX HETOUHOCTEH, OOHAPYKUBAIOIITHI
HE3HAHHUE MPOIECCOB U3yYaeMOl TPEAMETHOM 001aCTH, OTIMYAIOIIUIICS HETITyOOKHM PACKPBITHEM TEMBbI, HE3HAHHEM OCHOBHBIX
BOHpOCOB TeOpI/II/I, HCCq)OpMPIpOBaHHbIMI/I HAaBBIKAMU aHaJIN3a ﬂBHCHHﬁ, HpOLlCCCOB, HeyMeHl/ICM JaBaThb aprMeHTI/IpOBaHHbIC OTBCTHI,
OTCYTCTBHEM JIOTHYHOCTH M TIOCIIC0BATEILHOCTH. BBIBOJIBI TOBEPXHOCTHBI. PellieHre MpakTHUECKUX 3aaHuil HE BBITIOIHEHO.
CTyIleHT HEC CHOCO6CH OTBCTUTH HA BOHpOCbI Jaxe HpH JOIIOJIHUTCIIBHBIX HABOAALIIUX Bonpocax HpCHOﬂaBaTCJ'Iﬂ.

Ipu olleHMBaHUHU PE3YIILTATOB YCBOCHHUS TUCIUIUINHBI TPUMEHAETCS OaTbHO-PEHTHHTOBAs CUCTEMA.

B Teyenune yueOHOro ceMecTpa CTYASHTHI 32 Kbl BU pabOThI TOTydatoT 6ayuisl. MITOroBast OLieHKa CKIIbIBACTCS M3 CYMMBI
6a11J10B, MOJTYYCHHBIX B CEMECTPE, M 32 OTBET Ha 3a4eTe U IK3aMeHE.

Kpurepun onennBanus sx3amena (1,2,3 cemecrp)

Ne i/t Habpannsie 6amisr OneHka

1. Menee 60 HEYZOBJIETBOPUTEIHHO
2. 61-74 YIOBIETBOPUTEIBHO
3. 75-90 XOPOILO

4. 91-100 OTJINIHO

7. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECHHEYEHUE JUCHUITIJIMHBI (MOAY.JISA)

7.1. PexoMenayemas JinTeparypa

7.1.1. OcHoBHas1 JiuTEpaTYypa
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ABTOpBI, COCTaBUTEITH 3arnaBue WsnarenscTBo, Tox | Pecypc
JI1.1 |Koctpuxkus A. 1. Beenenue B anredpy: yueOHUK Mocksa : 3BC
(https://biblioclub.ru/index.php?page=book&id=62951) MITHMO, 2009
JI1.2 |Koctpukun A. U. BBenenue B anreOpy: ydeOHHK Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=63140) MITHMO, 2009
JI1.3 |Koctpukus A. U. Beenenue B anredpy: yueOHUK Mocksa : 3BC
(https://biblioclub.ru/index.php?page=book&id=63144) MITHMO, 2009
7.1.2. lonoJIHATeNLHAS IUTEPaTypa
ABTODEBI, COCTaBUTENHU 3ariaBue WznarensctBo, Ton| Pecypc
JI2.1 |KoctpukuH A. U. C6opHHUK 3a/1au 10 anredpe: 3alauHUK: COOPHUK 3a/1a4 U ypaxxHeHui [MockBa : 3BC
(https://biblioclub.ru/index.php?page=book&id=63274) MITHMO, 2009
J12.2 |3onorapesa H. [I., Adnrebpa: yriyOJaeHHBINH KypC ¢ PEHICHHSIMA U YKa3aHHSIMU: Mockaa : 9BC
ITomnos 1O. A., CazoH0B|yue6HO-MeTOANYECKOE TOcOOHe Jlabopatopust
B. B., Cemennstiea H. |(https://biblioclub.ru/index.php?page=book&id=602073) sHanni, 2021
JI., ®enoro M. B.,
®enoros M. B.
J12.3 |Anees P. XK., Kopa6nés|J/Iuneiinas anredpa u reomerpus: yue6Hoe ocodue YenaOUHCK : 3BC
@. T'., Kopaonesa B. B.|(https:/library.csu.ru/rbooks2/view2? code=local/007885/007885)  |M3maTtenpcTBO
Yena6UHCKOro
TOCyJapCTBEHHOT O
YHHBEPCHTETA,
2022

7.2. IlepeyeHb pecypcoB HHPOPMALIMOHHO-TEJIeKOMMYHHKALUOHHON ceTd ""UHTepHeT"'

31 |Yuusepcurerckas nHpopmannonnas cucrema POCCHS (YUC POCCHS) - Tematmdeckas 2JIeKTpOHHast OHOIMoTeka 1 6asza
JAHHBIX JUTS UCCIIEAOBaHMIA 1 yueOHbBIX KypcoB http://www.uisrussia.msu.ru

02 |JlexTopuyM - IPOCBETUTENBCKHUI IPOEKT. MAaCCOBbIE OTKPHITHIC OHJIAHH-KYPCHI, OTKPBITHIH BHICOapXUB JeKkuuil By30B Poccun
https://www.lektorium.tv

7.3 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTH

7.3.1 IlporpaMMHoe o0ecnieyeHue

LMS Moodle

Adobe Reader

Notepad++

LibreOffice

7.3.2 TIpodeccuoHaibHbIE 0a3bI JAHHBIX M HH)OPMAIIMOHHO-CIIPABOYHbBIE CHCTEMBI

1. DexTpOHHBI KaTajaor HaydHoM 6rbmoTekn Yenl'Y [DnekTpounsiii pecypce] : 6a3a ganubix / Yenso. roc. yH-T. — Yensounck, 1992,

2. KoncynsranT [Tntoc [DnexTpoHHsbIi pecypc] : cripaBodHO-TIpaBoBas cucteMa : 6a3a naHHbIX / PEruoH. HeHTp nmpaBoBoii HHGOPM.
Hudopmripaso.

3. eLIBRARY.RU [3nexrponHslii pecypc] : HaydHas 3eKTpOHHAs OMOIMOTeKa [HayqHON NePUOANKH Ha PYCCKOM sI3bIKE |. —
Mockaa, [1999-]. - locTyrm K moNHBIM TekcTaM mociie peructpanuun u3 ceta Yenl'Y. — URL: http://elibrary.ru/defaultx.asp.

4. Moodle [DnexrpoHHsIii pecypc]: cucTeMa AMCTaHIIMOHHOTO 00ydeHnwus | [6a3a manubix] / Yenst6. roc. yu-T. — Yensibunck, [6.r.]. —
Hoctyn u3 cetr Yenl'Y wiy, mocsie perucTpalyy U3 CeTH yH-Ta, U3 Jr000H TOYKH, UMeoLIel goctyn B uHTepHer. — URL:
http://moodle.uio.csu.ru/login/index.php.

5. Hayunast 6nbnuoreka YenstOMHCKOro rocy1apcTBEHHOTO YHUBEpcHTeTa [ DneKkTpoHHBIi pecype] : [caiit] / Yens6. roc. yH-T. —
Yensbunck, [2001-]. — Pexxum mpocryma: http://www.lib.csu.ru/ , ceoGoasbIii. — 3ari. ¢ sKpaHa.

6. HTepHET YyHUBEPCUTET HH(POPMAMOHHBIX TEXHOIOTHI [DIeKTpOHHBIH pecypc]. — DnekTpoH. aH. — Pexxum nocryma :
http://www.intuit.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJINHbBI (MOAY JISI)

© OI'BOY BO «Uenl'V»



MHMNHOBPHAYKHU POCCUN
\,} denepanbHOE roCyJapCTBEHHOE OI0/HKETHOE 00pa3oBaTebHOE
@ YUYpeKIEHUE BICLIET0 00pa30BaHus

«YenstOuHckuil rocyaapcrBerHbiil yuusepeuter» (GPI'BOY BO «Yenl'Y»)

Pabouast mporpamMma JqUCHUILTHHBL " AnreOpa’ mo HanpasieHuo moaArotoBky (crenuansHoctn) 10.05.01
"KommbrotepHas 6e3omacHOCTh" HanpaieHHOCTH (podmo) crietpanu3anust N 6 "MHpopMannoHHO- aHaMTHYECKAs 1 ctp. 19
TeXHHYEeCKas 3KcnepTu3a KoMnbioTepHbIX cucteM” ®I'BOY BO «Uen'Y»

Jlns peanuzanyu AMCUUIUTUHBI HCHIOIB3YIOTCS YUeOHbIE ayJUTOPUH JUIsl IIPOBEACHUS 3aHATUH JICKIIMOHHOTO THIIA, 3aHATUI
CEeMHMHApPCKOro TUIA, TPYNIOBBIX U UHIUBUAYAJIbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIA M IPOMEKYTOUHON aTTeCTalllH, a TaKXKe
MTOMEIICHUS [l CAMOCTOSITEIbHOW PabOTHI.

VYueGHble ayANTOPUH YKOMIUIEKTOBAHBI CHIEHHATN3UPOBAHHON MEOETbI0 M TEXHUYECKHMH CPEACTBAMH 00yUIEHUsI: HPOSKTOPOM,
9KpPaHOM, MarHUTHO-MapKEPHOH JOCKOH, MapKepOM; C BO3MOXHOCTBIO JEMOHCTPALIUH AJIEKTPOHHBIX IIPE3CHTAIMN IIPU YPOBHE
OCBEILEHHUS, JOCTATOYHOM JUISl PaOOTHI ¢ KOHCTIEKTOM.

IIJ'I?[ MpOBCACHUA 3aHATUN JICKIUOHHOTO THIIa UMECTC ACMOHCTPAllMOHHOC 060pyZ[OBaHI/Ie: IIPOCKTOP, SKpPaH.

[TomernieHust U1l CAMOCTOSITENBHON PadOTHl 00YJaIOUIMXCSI OCHAIIEHB! KOMITBIOTEPHON TEXHUKOH ¢ MOAKIIOYEHHEM K CETH
«HTepHeT» U obecrieueHneM A0CTyIa B SJIEKTPOHHYI0 HHHOPMAIIMOHHO-00pa30BaTeNbHYIO CpEy YHUBEPCUTETA.

9. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOLIUXCS IO OCBOEHUIO JUCHUIIIMHBI (MOAY JISI)

[Tpu u3yyeHnu NaHHOM JUCUUILIMHBI HCIIOIb3YIOTCS JICKIIMOHHBIE, IPAKTHUECKHIE 3aHATHA U CaMOCTOATENIbHast paboTa cryneHra. Ha
JIEKIMOHHBIX 3aHATUAX MPEoaBaTelb H3JIaraeT OCHOBHOE COIEpKaHUe TeM MPOorpaMMEL. [IpopaboTKy JeKIMOHHOTO MaTepHaia
CTYICHTY JKeJIaTeJIbHO MPOBOJUTD KaK MOCJIE KaXKIO0T0 3aHITHS, TaK U 110 3aBEPLICHUIO TEMbL. DTO MIO3BOJIUT CBA3ATh BOSJAUHO
MIOJIyYEeHHBIE CBEJICHUS M COCTABUTD LEbHYIO KapTUHY.

Ha npakTu4eckux 3aHATHIX pEIIalOTCs MPUKIIAIHbIE 3a/1a41, TUIIOBBIC 3aa4yH 110 anreOpe, BHIIOIHAIOTCS ONEpaliy C
anreOpandecKuMu o0beKTaMu. PekoMeHyeTcs epesi KakKAbIM IPaKTHIECKUM 3aHATHEM BBIIIOJIHUTD JIOMAIHee 3aJaHue, 9TO
MTO3BOJIMTS JIYHII€ YCBOUTH MPEIABLAYIINI MaTepral, U U3y4uTh JICKIMOHHBII MaTepua 1o npeacrosiuei reme. CTyAeHTY KeJlaTeIbHO
MIPOSIBIIATH aKTHBHOE YJaCTHE Ha MPAaKTHIESCKUX M JIEKIIMOHHBIX 3aHATHIX, 33/1aBaTh BONPOCH, TOCKOJBKY YMEHHE 000CHOBBIBATh
CBOIO TOUKY 3PEHHUS, HAX0XKJCHHE KOMIIPOMHUCCHOT'O PEIICHHS B ITHYECKHU BBIACP)KaHHOH TUCKYCCHH HE TOJIBKO BAXKHO ISl JIyYIIEro
YCBOEHHS MaTepHaia, HO ¥ LIEHUTCS B PEaIbHOM KHU3HH.

B ciyuae mpumeHeHus pu 00yYCHUH TUCLHILTHMHBI JJICKTPOHHOTO 00y4eH s, AUCTAHIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOT Uil
o01eHne 00yJaroIuXCsl U MPEToiaBaTesss OCYIIeCTBISIETCS B PEKIME PeabHOrO BpeMeHH (OHaitH-JeKIny (BeOUHAPEI), YaThl,
BHU/ICO-KOH(EPEHIMHU U [IP.) WIX OTIOKEHHOTO BpeMEHH (CHcTeMa qUCTaHIoHHOro 00y4yenus Moodle, dopymer, anexTponHas modra
u 1p.).

BoJibIyto 4acTh BpeMEeHH 00YUarOIIHeCsl CAMOCTOSITENFHO Pab0TaroT ¢ yueOHO-METOMMYeCKUME MaTepuanamu. CTYICHTH HMEIOT
BO3MO)KHOCTh KOHCYJIBTUPOBATHCS € MPEIIOJaBaTENIEM T10 BCEM BOIIPOCAM, BOSHHKAIOLIMM B XO/I¢ CAMOCTOSITEIIBHOI paboThI
MOCPEICTBOM 3JIEKTPOHHOM MOYTHI, MECCCHIXKEPOB, COL[MAIIBHBIX CETEH U T.II.

Jocryn o0y4aromerocs K y4eOHbIM pecypcaM B PeXKUME OTJIOKCHHOTO BPEMEHH, CAMOCTOSTEIIBHON PaboThl OCYLIECTBISCTCS Yepe3
ceth MHTEpHET B yJOOHOM [UISl HETO MECTE, BPEMEHH H TEMIIC.

IMpu 06y4eHnn U1 ¢ OTPaHUYEHHBIME BO3MOXKHOCTSIMH 37I0POBBS SJIEKTPOHHOE 00yUeHNE, TUCTAaHIIOHHBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH TIPeJyCMaTPUBAIOT BO3ZMOXKHOCTD IIpHeMa-fiepeaul HH(GOpMaIy B JOCTYIHBIX A1 HUX (hopMax.

Peanu3anus JUCUUIUTHHBI C IPUMEHEHHEM DJIEKTPOHHOr0 00y4eHHs, IMCTAHIIMOHHBIX 00pa30BaTe/bHbIX TeXHOIorHi (nanee — D0,
JIOT) ocymectBisieTcst Ha ocHOBaHHH «I10OXKEHHMS O peasu3alii OCHOBHBIX M JIOIOIHUTEIBHBIX 00pa30BaTEIbHbBIX IPOrPaMM C
HIPHMEHCHHEM SIEKTPOHHOTO 00yYIeHHS U JUCTAHI[HOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHIA B (heIepalbHOM roCy1apCTBEHHOM
010/DKETHOM 00pa30BaTeIbHOM YyUPEXKACHUH BhICIIEro 00pa3zoBaHus «HensiOMHCKUM rocyiapCcTBEHHbIH YHUBEpCUTeT», «[lonoxxeHus
0 TOpsZIKe 3aUeTa 00yUaOIIMICS IT0 OCHOBHBIM ITPO(ECCHOHAIBHBIM 00pa30BaTENbHEIM IIPOTPaMMaM BBICIIIETO 00pa30BaHHS B
OI'BOY BO «Yenl V» pe3yabTaToB OCBOSHHS B OPraHU3aLUsIX, OCYIIECTBIISIONIMX 00pa30BaTEIbHYIO ACATEIBHOCTD, yU4EOHBIX
HPEAMETOB, KypCOB, AUCUUIUINH (MOAYJIEH), IPAKTHK, JOOIHUTEIBHBIX 00pa30BaTeIbHBIX MPOrPAMM» HOCPEICTBOM IEKTPOHHON
nH(bopMaILoHHO-00pa3oBaTensHO cpeasl PI'BOY BO «Yenl'V». B uckimountenbHbIX ciaydasx (hopc-Makop u T.11.) IpH
peanmsaui 00pa3oBaTensHOH aestensHocTH ¢ mpuMererneM D0, JIOT MoryT npuMeHSTh KOMIIOHSHTHI, He BXOJIAIINC B IIepeUCHb
AJIEKTPOHHOM HHPOPMAIMOHHO-00Pa30BATENBHON CPEIbI.

10. CHEIIUAJIBHBIE YCJIOBUA OCBOEHUS JUCIUIIJINHBI OBYYAIOIINMMHUCS C UHBAJIMJHOCTBIO
OI'PAHMYEHHBIMH BO3MOXHOCTSAMM 310POBbSI

OcBoeHUe NUCLUIIMHBL HHBAIMIAMYU U JULIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI OCYLIECTBIISETCS C UCIONb30BAHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB W HMH(POPMAIMOHHBIX TEXHOJOTHH, MpPEAOCTaBIsIeMBIX PecypcHBIM yueOHO-METOANYECKUM
LEHTPOM IO OOy4EeHHMIO HHBAIUAOB U JIMIL C OrPAaHMYEHHBIMU BO3MOXKHOCTAMH 3740poBbi Yenl'Y mo 3ampocy oOydaromierocs
(MOOWIIBHBIC cCHEIHANBHBIC TEXHUYECKHE CPEACTBA ULl JIMI] C HAPYLICHWSMH 3PCHHS W C HAPYLICHHEM CIlyXa, aCCHCTHBHBIC
HMH(POPMALOHHBIE TEXHOJIOIHH).

IMpu HEeoOXomuMOCTH Ul OOYYAIOIIUXCS C HApyLUIEHHAMH 3peHHs Ha pabodyMx MecTax [yl MPOBEACHMS MPAKTHYECKUX WU
71a00paTOPHBIX 3aHATHH YCTAaHABIMBACTCS CIICLHAIBHOE MPOrpaMMHOe obecriedeHne (MporpamMma pedyeBOil HABUIAlMH, pedYeBbIC
CHHTE3aTOPBbI, 9KPAHHbIE JIyIIbI).

© OI'BOY BO «Uenl'V»




MHMNHOBPHAYKHU POCCUN
\,} denepanbHOE roCyJapCTBEHHOE OI0/HKETHOE 00pa3oBaTebHOE
@ YUYpEXKIECHUE BHICLIET0 00pa3oBaHus

«YenstOuHckuil rocyaapcrBerHbiil yuusepeuter» (GPI'BOY BO «Yenl'Y»)

Pabouast nporpamMma JqUCHUILTHHEBL " AnreOpa’ mo HanpasieHuto moarotosku (crerumansHocti) 10.05.01
"KommbroTepHast 6e30macHOCTh" HarpasiieHHoCTH (podmo) crierpanuzanust N 6 "MHpopMannoHHO- aHaMTHYECKAs 1 ctp. 20
TeXHHYEeCKas 3KcnepTu3a KoMnbioTepHbIX cucteM” ®I'BOY BO «Uen'Y»

B yueOHbIC aymuTopru 0OeCIeuHBaeTCsl OSCIPENATCTBEHHBIN AOCTYI ISl OOYYAIOIIUXCS ¢ WHBAJIHAHOCTHIO M C OTPaHHMYCHHBIMHU
BO3MO)KHOCTSIMHU 3/I0POBBsI. B Ka)kmoil ayquTopuH, Tie 00y9IaroTCsl HHBAIU/BI H JINIA C OTPAHHYCHHBIMH BO3MOKHOCTSIMU 3/I0POBBS,
MPeyCMATPUBACTCS COOTBETCTBYIOINIEE KOTHMIESCTBO MECT JUTsl OOYUAIOIIMXCS C YUSTOM HAPYIICHHU UX 3I0POBBSL.

JLiist ocBOGHUSI TUCIMILTHHBI HHBAJIHMAAM H JIAIIAM C OTPaHHYCHHBIMH BO3MOKHOCTSIMHU 30POBbBSI [IPEIOCTABIIETCS OCTYII K [ICYaTHBIM
WCTOYHUKAM, UMEIOIIMMCS B HaydHO# OubmuoTeke Yenl'Y, ¢ MOMOMIBIO CHEMUATBHBIX TEXHUYECKUX CPEACTB; JOCTYI C MOMOIIBIO
CHEIHUATBHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEJCTB K 3JCKTPOHHBIM HCTOYHHKAM, MPEACTABICHHBIM B (OpPME DIEKTPOHHOTO
JIokyMeHTa B poHe HayuHou 6nbmuotekn Yenl'Y wim 31eKTPOHHO-OMOIMOTEUHBIX CUCTEMAX.

Y4ueOHO-METOIUUECKHE MAaTepUANIbl U 00YYAIOIIUXCS U3 YHCNAa WHBAIUIOB U JIUI C OTPAaHHMYCHHBIMUA BO3MOXKHOCTSIMH 37I0POBbBS
NPEIOCTAaBISIIOTCS B (hOpPMax, afaNTHPOBAHHBIX K OTPAHUYCHHSM UX 30POBbS U OCOOCHHOCTSIM BOCIPHATHS HH(OPMALIUH.

J11s1 MHBAJIMIIOB | JIAI C OTPAHUYSHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI OCBOCHHUE JUCIIMIUTUHBI MOXKET OBITh YACTHYHO WITH MOJTHOCTHIO
OCYIIECTBIICHO C HCIIOJIb30BAHMEM AUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHIL.

Ilpu mnpoBeneHUH NPOMEKYTOUHON aTTeCTallMM MO [HUCIMIUIMHE OOYYAIOIIUMCS C HHBAJHIHOCTBIO M C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3I0POBbsi O0ECIICUMBACTCSI [0 WX 3asBICHHIO MPEIOCTAaBICHHE B IOCTYNHOM ()OpMe B 3aBHCHMOCTH OT HX
WHIUBUAYAJIbHBIX OCOOCHHOCTEH HMHCTPYKIMH O TIOPSAKE TPOBEACHUS MPOMEXKYTOUYHON AaTTEeCTAIlM, OIICHOYHBIX CPEICTB M
BO3MOXKHOCTH OTBETOB Ha 3amaHus (MMCHMEHHO Ha Oymare, HabOp OTBETOB Ha KOMITbIOTEpE, MUCbMEHHO mpudpToM bpaiins, ¢
HCIIONB30BaHUEM YCIIyT aCCHCTEHTA, YCTHO).

Ipu mpoBeeHNH MPOLIEAYPHI OLICHUBAHKS PE3YIbTATOB OOYUCHHS WHBAIUIOB U JIMIl C OTPAHHYCHHBIMH BO3MOYKHOCTSIMH 3J0POBBS
MpeyCMaTPUBACTCsI UCTIONb30BaHUE IPeOCTaBIeHHBIX Yenl Y Miii COOCTBEHHBIX TEXHUYECKHUX CPE/ICTB, HEOOXOAUMBIX MM B CBSI3H C
UX MHAUBUAYAIbHBIMH OCOOCHHOCTSMH. [Ipy HEOOXOOMMOCTH WHBAIUIaM H JIHI@AM C OrPAHHYCHHBIMH BO3MOJKHOCTSIMH 3J0POBBS
MPEIOCTABISIETCS IOTIOTHUTEIBHOE BPeMsl JUTs MOArOTOBKM OTBETA Ha 3a/IaHMs, MPOIEAypa OLCHUBAHUS PE3YJIbTATOB OOYUCHUSI MO
JHUCHUIUTHHE MOXET [IPOBOAUTHCS B HECKOJIBKO ITAIIOB.

© OI'BOY BO «Uenl'V»




Anrebpa. 1 cemecTp. BapmaHT KOHTPONbHOW paboThl.

Kourposapuast pabora Ne4.
Bapuarnm 1

Haiiti maunboapmmit o6mumii geIuTe/ b MHOTOU/IEHOB
fl@)=a—22* +2% 22 +22 - 1u
g(z) = 23 + 322 + 32 +2 u ero mmHeiiHOE pasioKeHue.

OnpeseuTh KpaTHOCTb KOPHsT © = 1 MHOTOYJIEHA

f(@).
Pasnoxurs muorowren f(z) mo cremensam x + 1.
Haiitu Bce BelecTBEHHBIE KOPDHI MHOrO4Y/IeHa ¢(x).

Haiitu Bce HenpuBOAMMBIE MHOI'OYJIEHBI CTEIIEHU 3
Ha/JI [10JIEM U3 TPEX JJIEMEHTOB.

Permurs 3amagy 1 mam mosiem u3 ABYX 9J€MEHTOB.

Kourpoapuast pabora Neq.
Bapuarm 2

Haiitn Haunboapmmit o61mmii geiuTe/ b MHOTOYIEHOB
flx)=2° -2z 4+ 23 —22+2r—1m
g(x) = 23 +22% + 22+ 1 u ero Jumelinoe pazIoKenue.

OHpeﬂeJII/ITb KPaTHOCTb KOPpHA T = 1 mMHOroO4YJIeHa

f().
Pazsioxkurh Muorowier f(z) mo cremensam x — 2.
Haiitu Bce BelecTBeHHBIE KOPDHI MHOrOUJIeHA §().

Haittu Bce HenmpuBOgMMBbIE MHOIOYWJIEHBI CTEIIEHU 2
HaJI [10JIeM U3 IIATU 3JIEMEHTOB.

Pemmure 3amagy 1 Haj mosieM U3 ABYX 3JIEMEHTOB.

Kourpoapuas pabora Ne4.
Bapuarm 3

Haittun sHanbosbnii o0Iuit JeuTe/ b MHONOYJIEHOB
fl@)=a%—22" +23—22+22—1m

g(x) = 2* + 323 + 42 4 32 + 1 u ero Jmueiinoe pas-
JIOYKEHWE.

OHpe,ZLeJII/ITb KpPaTHOCTb KOPpHA T = 1 MHOrO4YJIEHa

f(@).
Pazsioxkure Muorowier f(z) mo cremensm x — 1.
HaiiTu BCe BerecTBeHHbIE KOPHU MHOTOUYIeHA g(T).

Haittu Bce HenmpuBOMMBbIE MHOIOYJIEHBI CTEIIEHU 3
Ha/JI TI0JIEM U3 TPEX JJIEMEHTOB.

Pemmts 3amaay 1 Hag moseM U3 IBYX 9JI€MEHTOB.

Kourpoabpuas pabora Ne4.
Bapuarwm 4

Haiitn mamboabmmit ob1mmii e ImTe b MHOTOUIEHOB

flz)=a25+42* +72° + 722 + 42+ 1 n

g(x) = 2t — 2% — 2 + 1 u ero JMHeiHOE pa3iIOXKeHNeE.

OnpeneuTh KPaTHOCTh KOPHS & = —1 MHOTOYJIeHA

f(@).
Pazsoxure MHOrOWIeH f(x) 10 cremensiM ¢ — 1.
Haiitu BCe BelecTBEHHBIE KODHU MHOTOWIEHA §(X).

Haiitu BCe HEIIpUBOAMMbIC MHOI'OYJICHbI CTEIIeHU 5
HaJ II0JIEM U3 JIBYX 9JIEMEHTOB.

Pemurn 3a/1a9y 1 HaJl I10JIEM U3 JIBYX 9JIEMEHTOB.

Kourpoapuas pabora Ne4.
Bapuarnwm 5

Haiitn manboapimit o61mmii e InTe/ b MHOTOUIEHOB

flz) =25 52 +72° — 222 + 42 — 8 m

g(z) = 2t — 2% — 2 + 1 u ero JMHeiHOE pa3IIOXKeHNeE.

OnpesiesuTh KPaTHOCTh KOPHS & = —2 MHOTOYJIEHA

f(@).
Pasnoxure muorowren f(z) mo cremensm x — 1.
HaiiTu BCe BemecTBeHHbIE KOPHU MHOrO4jIeHA §(X).

Haiitu Bce HenmpuBOAMMBbIE MHOIOYJIEHBI CTEIEHU 3
HA/JT TI0JIEM U3 TPEX JIEMEHTOB.

Pemurn 3a/1a9y 1 Ha/JI T10JIEM U3 JABYX 3JIEMEHTOB.

Kourpoabpuas paGora Ne4.
Bapuarm 6

Haijitn nanboapimii o6Immii 1eJIuTe/ b MHOTOYICHOB
flz)=a5+42* + 722 + 722 + 42+ 1 u
g(x) = x* — 323 + 22 + 4 u ero smueiinoe pazoxenue.

OnpeseuTh KPaTHOCTh KOPHA & = —1 MHOTOYJIeHa

f(@).
Pazsioxkurs MuHOrowien f(x) no cremensm x — 1.
HaiiTu BCe BemecTBeHHBIE KOPHU MHOrO4jIeHA ¢(X).

Haititu Bce HenmpuBoOmmMble MHOIOWIEHBI CTEIEHU D
Ha/I 110JIeM U3 JIBYX 3JIEMEHTOB.

Pemuts 3agay 1 Ha1 mosteM U3 JABYX 3JE€MEHTOB.



Anrebpa. 2 cemecTtp. BapnaHT KOHTpOnbHOM paboTbl.

Kourpoapuast pabora 2
Bapuarm 1
. JIuHeliHO 3aBUCHMBI JI1 BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucbl cymMMbl U TiepecedeHus TOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mt cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4$2 —+ 71’3 —+ 41’4 = 0
HAWTU PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY peIIeHUi.

. Bamano otobpaskenne o u3 R? B R? dbopmyinoit
o(z1,z2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIposepuTh, UTO @ — JMHEHHBIH oIEEpPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiitu 6a3ucel ero sinpa u obpasa.

. JIuneitnoe mpeobpaszosanne TpocTpancTsa R? 3ajamo mat-
puLei 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYUEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mosie u3 aByx 3vsemenToB. CKOIBKO 0Ga3uCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 3

. JIuHEWHO 3aBUCUMBI JII BEKTOPDI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)?

. Haittu 6a3uchl cyMMBbI U TIepecedeHus TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHOI MATPHUIBI U (DYyHIAMEHTAILHYIO CH-
CTEMY PEelIeHUil.

. Bamano orobpaskenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,x3) = (321 + 229 + 23,321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHI/Ie IIPOCTPpAaHCTBa R3 3aJlaHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHNUST M COOCTBEHHBIE BEKTOPHI.

. Iycte P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a31COB B

mnpocrpamcree P37

Kourpoabpuast pabora 2
Bapuarm 2
. JIuHeliHO 3aBUCHMBI JI1 BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. HaiiTu 6a3uchl cyMMBI U TIepeceveHusI TOAMPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
2x1 + 229 + 23+ 24 =0
3I1+3I2+3I3+SE4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MaTpHUIbl U (DYHIAMEHTAJIBHYIO CH-
CTEMY pelIeHUi.
. Bamano oto6paskenne o u3 R? B R? dbopmyinoit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIposepuTh, UTO @ — JMHEHHBIH OnEpPATOD.
(b) Bammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero siapa u obpasa.

. Jluneitnoe mpeobpaszoBanne TpocTpancTsa R? 3ajano mat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. Iycte P — moJjte u3 aByx 37emMeHToB. CKOJIBKO 6a3MCOB B
npocrpancree P37

Kourpoabuast pabora 2
Bapuarm 4

. JIuHeWHO 3aBUCUMBI JII BEKTOPDI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haiiti 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMsr

T+ 229 +3x3 +4x4 =0
5I1+3$2+I3*I4 =0
1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBI U (DYHIAMEHTAILHYIO CH-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ uz R? B R? dbopuymoit

p(x1, 22, 23) = (4z1 + 322 + 223,421 + 322 + 3).

(a) IIpoBepuTh, 9TO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIAPTHBIX Gasucax R3 u
R2.

(¢) Haiitu 6a3ucel ero siagpa u obpasa.

. Jluneitnoe 1peobpasoBanne mpocrpancTsa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. Iycts P — moJte u3 aByx 3jeMenToB. CKOJBKO 6a31COB B

npocrpamcree P37



Anrebpa. 3 cemecTp. BapmaHT KOHTPONbHOW paboThl.

Bapuant 1

Nel. HaiiTu Bce Takume HENTpUBOMMbIE MHOTOYJIEHBI BTOPOIT CTENEeHN Hal 1T0JIeM Zs,
aro Koaddurment npu 2 pasen 1 nm 2.

Ne2. Tlepeuucinthb Bee sjeMenthl dpaxTop-kosbia Zs[X|/(22% + x + 1), nocrpouts
TaOJINILY CITOKECHIST U TAOJIIILY YMHOZKEHNUS JI7TsT TAHHOTO (QaKTOP-KOJIBIIA, [Tt KaZKI0T0
9JIEMEHTa YKA3aTh IPOTHBOMOJIOKHbINA U JIJTsT KasKJI0r0 HEHYJIEBOTO JIEMEHTa yKA3ATh
0OpaTHBIII.

Ne3. Pacemorpum daxtop-konbio Zso[ X]/(xt + 23 + 1):

a) [I0Ka3aTh, 4TO ot 41 HEIIPUBOINM HaJl Zo;

6) naittu obparHbiii snement s (1] € Zo| X/ (2t + 23 + 1);

B) HaiiTu obparHblii saement jyis (22 + z] € Zo| X/ (2t + 23 + 1);

r) HalTH o6paTHbIil s1eMent st (13 4+ x + 1] € Zo[ X/ (2t + 23 + 1).

Neq. Haittu muOrowien 4-oit crenenn ¢ kosdduimentamu u3 1moJst Q taxoit, 1To
a = \/§ + \/3 ABJIACTCA €r0 KOPHEM.

Bapuant 2
Nel. Haiitu Bce HenpuBOAMMbIE MHOTOUJIEHBI BTOPOI CTEIeHN HaJl| I0JeM Zs3.

Ne2. TTepeunc/inth Bee seMenThl haxkrop-Koibia Zg[X]/(22%+2), nocrpouts Tab-
JIUILY CJIOKEHUS M TaOJIMIYy YMHOMKEHUsl JIJIsl JIAHHOTO (haKTOP-KOJIbIA, I KaZKI0r0
3JIEMEHTa YKa3aTh MPOTUBOIOJOKHBIN U JIJIs KasKJIOr0 HEHYJIEBOTO 3JIeMEHTa yKa3aTh
oOpaTHBIII.

Ne3. Pacemorpum daxrop-koibiio Zo[ X/ (zt + 23 + 22 + 2 + 1):

a) I10Ka3aThb, 4TO 4+ +1 HEIIPUBOIUM HaJl Zio;

6) naiitu obparHbiii snement jyis [v] € Zo| X/ (2t + 23 + 22 + 2 + 1);

B) HaiiTi oOpaTHblil sement jaa (22 + x| € Zo[ X/ (2t + 23 + 22 + 2 + 1);

r) HaiTn obpaTHbIil a1ement s (20 4+ x + 1] € Zo[ X/ (2t + 23 + 2% + 2 + 1),

Ne4. Haiitu muorowien 6-oit crenenu ¢ kodddumumenramu us mnojs Q rakoii, 9To
a= \/3 + \3/6 ABJIAETCA €r0 KOPHEM.
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