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1. HEJIX OCBOEHUA TUCHUTIINHBI

JucnuruinHa « Anrebpa» obecrieunBaeT NpuoOpeTeHre 3HaHU U YMEHUH, cogecTBYeT (pyHIaMeHTaIu3alul 00pa3oBaHus,
(opMHUPOBAaHNIO MHPOBO33PEHHS M PA3BUTHIO JIOTHYECKOTO MBIIIICHHS.

Lenbro npenoaBaHus AUCLHIUIMHEL SBIsIETCS oOecrieueHne GyHaaMeHTalIbHON ITOATOTOBKH B BaXKHOW 00JIACTH COBPEMEHHOM
MaTEeMaTHKH.

3ajadaMy JUCLMILIUHEI SIBJISETCS 03HAKOMIIEHUE C OCHOBAMM KJIACCUYECKOI U COBPEMEHHOU anredpbl, 00yueHUe OCHOBHBIM
anreOpanIecKUM MEeTOaM PeIeHHs 3a1a4, BO3SHUKAIOMNX B IPYIUX MaTeMaTHIECKHUX AUCIHUILTHHAX U B IPAKTHKE, O3HAKOMIICHHUE C
ucTopuell pa3BUTHA anreOpsl U ¢ BKJIAJA0OM POCCUHCKUX YUEHBIX B Pa3BUTUE COBPEMEHHOI anre0panyeckoi HayKu.

PeSyJ’ILTaTLI O6y‘IeHI/I$[ IO JUCHUIITIMHE HAalIpaBJICHBI HA JOCTHKECHUE NHAUKATOPOB!:

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

OITK-3.2 YMeeT npou3BOANUTh CTAHJAPTHBIC allTeOpanyecKre Onepaii B OCHOBHBIX YHCIOBBIX U KOHEUHBIX TOJISX, KOJIbIIAX, a TAKKE
OIIEpPUPOBATH C MOJCTAHOBKAMH, MHOT'OUWJICHAMH, MAaTPHIIAMHU, B TOM YHCJIE C UCTIOJIb30BAaHUEM KOMIBIOTEPHBIX IIPOrPaMM; pellaTh
CHCTEMBI JINHEHHBIX YpaBHEHHH HaJ MOJISIMH, IPUBOJUTH MATPHIBI H KBAIPaTHYHBIE (OPMBI K KAHOHUYECKOMY BUJLY; IPOU3BOIUTH
OLIGHKY Ka4yeCTBa IOJIYUYCHHBIX PEIICHUH NPUKIaTHbIX 3a1a4.

OIIK-3.3 Biiageet MeTo1aMH PEICHUS CTaHIAPTHBIX AIreOpanvecKnX, MaTPUYHBIX, MTOICTAHOBOYHBIX YPABHEHHI B allreOpanueCcKuX
CTPYKTYpax; HaBbIKAMH PELICHUS THUIIOBBIX JIMHEHHBIX YPaBHEHUI HAJ| IIOJIEM M KOJILIIOM BBIYETOB; HABBIKAMHU PEIICHHSI CTAHAAPTHBIX
3a71a4 B BEKTOPHBIX ITPOCTPAHCTBAX U METOAMU HAXOKACHHS KaHOHUIECKHX (HOPM JIMHEHHBIX TpeoOpa3oBaHH.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

Huxn (pazper) OITOIT: b1.0.01

2.1 TpeGoBanus K NpeaBapHTEIbLHOI MOATOTOBKE 00y4al0IIerocs:

Jucruruinna « Anrebpa» uMeeT pa3sHOCTOPOHHHE CBA3U CO MHOTUMU MaTEMaTU4ECKUMU U CIIEIUAIbHBIMU TUCLUITIMHAMY.
JlucuumimHa OCHOBBIBACTCS Ha 3HAHWH YHCIIOBBIX CHCTEM M (DyHKIWIT, M3ydeHHBIX B CpeIHell MKOoTIe, a TakKe B HECKONBKUX IEPBBIX
TeMax Kypca «MaTtematuueckuil aHanu3». IIpy u3y4eHun TMHEHHBIX IPOCTPAHCTB B anreOpe MUpPOKO UCIONL3YIOTCS 3HAHUS, YMEHHS
W HarJIAHbIE NPEACTaBICHUS, OTYYEHHBIE CIYIIATEIAMU [P U3yYEHHUHU NIPSAMOM M IUIOCKOCTH B aHAJTMTUYECKOW F€OMETPHH.

I'eomerpus

MaTteMaTH4yeCcKuil aHaIu3

2.2 IncuMnJIuHbI M MPAKTUKH, 1JI1 KOTOPBIX 0CBOEHHE JAHHOI JUCIHUILTUHEI (MOIYJIs1) HE00X0AMMO KaK MpeAllecTBYIOIIee:

IMonyuennsle B anredpe 3HaHUS 10 KOHEUHOMEPHBIM IIPOCTPAHCTBAM HaJl IPOU3BOJILHBIMY MOJISIMH, CIIyXKaT 0a30ii 11 H3yUYeHUs
JIeHCTBUTEIBbHBIX U KOMIUIEKCHBIX IIPOCTPAHCTB B Kypce «MareMaTUdecKui aHanu3y. 3HaHUs U3 aareOpsl 110 TEOPUU MHOTOUIICHOB,
KOJIeIl ¥ TPYIII IIHUPOKO HUCTIONB3YIOTCS IPU U3Y4EHHUH OYJIEeBBIX U MHOTO3HA4HBIX (yHKIHH. Kypc «Anrebpa» sBisercs 0a30BbIM A1
KpHUNTOTpadMIECKUX AUCIUILINH IPO(PECCHOHANBHOTO [IUKIIA.

Kpunrorpapuueckne mpoToKoIs!

JlonosnHUTEeNbHBIE TAaBbl KpUITOrpahun

3. KOMIIETEHIIMHU OBYYAIOIIET' OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHBI
MoAayJis)

OIIK-3: Cnoco0eH Ha OCHOBAHMHM COBOKYITHOCTH MAaTEeMATH4YE€CKHX METO10B Pa3padaTbiBaTh, 000CHOBBIBATH U
Pean30BBIBATH MPONEeIYPHI PelIeHUs 32124 NPo(hecCHOHATBHOI AeATeTbHOCTH;

3HaTh:

— OCHOBHBIC IIOHATHSA U MCTObI anre6pbr.

Ymern:

— HCIIOJIb30BATh ajredpanyecKue MeToIbl U MOJEIH JJIs pellieHHs PUKJIaJHbIX 3a/1ay;
— pemIaTh THIOBLIE 3a/1auyl 11O anreope,
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— BBINIOJIHATH ONEpalMy C anreOpandyeckKuMu 0ObEKTaMu.
Brapers:
— anreOpanyecKMMHU METOJaMH PELICHHUS MPUKIIAJIHBIX 3a/1a4;
— HaBBIKAMH PEIICHUS TUIIOBBIX JIMHEHHBIX YPaBHEHHIA;
— HaBBIKAMU PELICHUS CTAHJAPTHHIX 33/1a4 B BEKTOPHBIX POCTPAHCTBAX;
— METOJIJaMH HaXOXK/ICHHUS] KAHOHMYECKUX (DOPM JTMHEHHBIX TTPeoOpa3oBaHH.
B pe3yabTaTe 0cBOCHHS TUCHUILIMHBI 00yYaIOIIUICS 10KEH
3.1|3naTh:
3.1.1|— ocHOBHBIE anredpanyecKye MOHATHS U ajlredpanyeckre MeTOAbl PelIeHUs IPUKIIAAHBIX 3a/1a4.
3.2|YmeTh:
3.2.1|- ucronp30BaTh 3HAHUS, TOJTYYSHHBIEC B Kypce, IJIsl pELICHUs IPUKIIaIHBIX 33/1a4, B IPOrPaMMHUPOBAHUH.
3.3|Baapers:
3.3.1|- BnageHus anrebpandeckKUMHU METOJIaMH NIPU IIOCTPOSHUH MOJICIIH MTPUKIIAIHON 33/1a4H;
3.3.2|- peanm3zaryu npoueAyphl pelieHHs 3a/1a4 MPOPEeCCHOHATBHON ACSATEIEHOCTH.
4. OFBEM JIUCHHUIIJIMHBI (MOAY JIST)
O6wwan TpynoemMKocTb 12 3ET
Yacos 1o yueOHOMY miany : 432 Bune! koHTponst B ceMecTpax:
B TOM YHUCIIE :
ayUTOpHBIE 3aHATUS : 236 9K3aMeHsl 1, 2, 3
camocTosTeNbHas padoTa : 87,8
4acoB Ha KOHTPOIb 72
KOHTaKTHas pabora: 272,2
UKP: 36,2
5. CTPYKTYPA U COAEP)KAHUME JUCLHHUIIJIMHBI (MOAY JIS)
Kon HaunmenoBaHue pa3iesioB U TeM /BUA 3aHATHSI/ Cemectp | YacoB Jlutepatypa
3aHATUS [ Kvpc

Pazpnen 1. 1. Anredpanveckne CTpyKTypbl

1.1 BunapHbie anredpandeckue orneparuq. 1 2 JI1.2J12.1 JI2.2J13.1
AccouuaTtuBHble, KOMMYTaTUBHBIE ONEPAIUX, HEUTPAJIbHBIE DJIEMEHTBI. JI3.2
Ornpenenenye TPy, IPAMEPHI TPYTIIL, CBOMCTBA TPYIIIBI, CHMMETPHYECKast 2132
rpymnrma.

/JTex/
1.2 Koibiia u mosst. 1 2 JI1.2J12.1 J12.2J13.1
Omnpenenenue Koblla, MpuMepsl Kojel. OnpeaeneHne nosst, IPUMEpPHI MOJIeH. JI3.2
Xapaxrepuctuka nons. Teopema o xapakTepucTuke. /JIek/ 21932
1.3 Bunapnas anrebpamdeckas onepanus. [ pynmel. Perrenne 3anay. /Tlp/ 1 2 JI1.2J12.1 J12.2J13.1
JI3.2
2192

1.4 Onepanuu ¢ KOMIUICKCHBIMU YnciiaMu. Pemenue 3amaay /TIp/ 1 6 JI1.2J12.1 J12.2J13.1
JI3.2
2192

1.5 Anrebpanueckue cTpyKkTypsl /Cp/ 1 7 JI1.2J12.1 J12.2J13.1
J13.2
2192

Paznea 2. 2. KomnjiekcHble yucjia
2.1 KommekcHsle yncna. 1 2 JI1.2J12.1 J12.2J13.1

HOCTpOCHI/Ie MOJIsE KOMILJIEKCHBIX uKcen. CBOMCTBa COIPSHKECHNUE KOMIIICKCHBIX
YUCCII.

/JIex/

JI3.2
01032
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cTp. 5

2.2 Tpuronomerpuyeckas (opmMa KOMILIEKCHOTO YHCIIA. 2 JI1.2J12.1 J12.2J13.1
®dopmyna Myaspa. Kopan 13 KOMIUIEKCHOTO YHCTIa, TeOpeMa O KOPHSX U3 J13.2
€IIHULIBI. 3122
/JTex/
23 Omnepanuu ¢ KOMIUIEKCHBIMH 4ncliaMu. Pemenue 3anayq /Ilp/ 2 JI1.2J12.1 J12.2J13.1
J3.2
21032

2.4 KonrposbHas padota Nel. Pemenue 3amau. /TIp/ 2 JI1.2J12.1 J12.2J13.1
JI3.2
D192

2.5 JlelicTBHsI ¢ KOMIUIEKCHBIMU uuciiamu. /Cp/ 4.4 JI1.2J12.1 J12.2J13.1
J3.2
D132

Paznen 3. 3. MaTpuusl, onpeaeJanTe] I, CHCTEMbI

3.1 Marpumgl. 2 JI1.2J12.1 J12.2713.1
TToHATHS MaTpUIBl, ONIEpallK HaJl MAaTpUIlaMu. TeopeMa O CBOHCTBAx J3.2
CIIOKEHHS MATPUI] M YMHOXXESHHSI MAaTPHIIBI HA 3JIEMEeHT Konba. [Ipon3Benenme 2132
Mmarpull. Teopema o cBoiicTBax IpousBeJeHUs MaTpull. /JIex/

3.2 OOpatHbIe MaTPHIIBL. 2 JIT1.2J12.1 JI2.2J13.1
ITonstue obpatuMocTu Matpull. IIpuMepsl 0OpaTUMBIX U HEOOPATUMBIX J3.2
MaTpHII HaJl KOJIbIIaMu. TeopeMa o CBOMCTBaX 0OpaTUMBbIX MaTpuil. /JIek/ 21032

3.3 IoncranoBkw. 2 JI1.2J12.1 J12.2J713.1
TTonaTue TpaHCIIOHMPOBAHUS MaTpULBL. TeopeMa 0 CBOHCTBAaX J3.2
TPaHCTIOHUPOBAHUS MaTpHIl. [IOHATHS MOICTAaHOBKH U MTEPECTAHOBKU. 2132
YeTHOCTh MEPEeCTaHOBOK U MOJICTAHOBOK.

/JTex/

34 Onpenenurend. 2 JI1.2J12.1 J12.2J13.1
JlBa ompeiesieHus ONpeeTuTeNIs U UX PaBHOCHILHOCTh. TeopeMa 00 JI3.2
ompeenuTeNle TPAHCIIOHUPOBaHHOW MaTpHIbl. O paBHOIIPABHY CTPOK U 2132
CTOJIOIOB B ONpeAeUTee.

/JTex/

3.5 CBoticTBa OIpeaeTuTes. 2 JI1.2J12.1 J12.2J13.1
Teopema 00 onpenenuTene noiaypacnasiieiics MmaTpuipl. Teopema 00 J13.2
ompeeNIuTeNe TPeyroabHoi MaTpulsl. /JIex/ 2132

3.6 CBolicTBa OIpeaeTuTes. 2 JIT1.2J12.1 JI2.2J13.1
Teopema 0 KOCOCUMMETPUYHOCTH onpeaenuTens. Teopema o TMHEHHOCTH J13.2
onpenenutens. /Jlex/ D132

3.7 CpoiicTBa onpeaeanTes. 2 JI1.2J12.1 JI2.2J13.1
MuHops! 1 anredpanuyeckue A0noaHeHus. TeopeMa o cBoiicTBax J13.2
anreOpanveckux AOTONHEHHH. Pa3noxeHune onpeaenuTess Mo CTpouKe 1 2132
cronony. [ToHsATHE MPUCOETMHEHHOH MaTpHUIBL. TeopeMa 0 MPUCOeTMHEHHON
MaTpHIIe.

/JTex/

38 CBoticTBa OIpeaeauTes. 2 JI1.2J12.1 J12.2J13.1
Teopema 00 onpenenuTene NPoOU3BECHUS IBYyX MaTpull. Teopema 06 oOpaTHOI JI3.2
MaTpHIe. 21022
/J1ex/

39 Onpenenureny CeNUaIbHOTO BU/A. 2 JI1.2J12.1 J12.2J13.1
Onpenenurens BannepMoHa U IUPKYISHT. Beruncinenue oOpaTHOW MaTpHILIbI J13.2
C MOMOUIBIO dJIEMEHTAPHBIX MPe0Opa30BaHUI CTPOK.

/J1ex/
3.10 |deiictBus ¢ MmaTpunamu. Pemenue 3amad. /TIp/ 2 JI1.2J12.1 J12.2J13.1
J3.2
3.11 |Bpuucnenue onpenenureneii. Perenue 3anay. /IIp/ 2 JI1.2J12.1 J12.2J13.1
JI3.2
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cTp. 6

3.12  |O6parnas marpuua.Pemenue 3anau. /I1p/ JI1.2J12.1 J12.2J13.1
JI3.2

3.13 |Anropurm 'aycca . Pemenue 3anau. /T1p/ JI1.2J12.1 J12.2J13.1
JI3.2

3.14  |KonrponbHas padora Ne2. Perienue 3anau. /TIp/ JI1.2J12.1 J12.2J13.1
JI3.2

3.15 |I'pynmsl mojCcTaHOBOK. JI1.2J12.1 J12.2J13.1
Omnpenenurenu cuen. Buaa. /Cp/ J3.2
Pazgen 4. 4. MHOro4/1eHBI

4.1 CucreMbl TMHEHHBIX YpaBHEHUI. JI1.2J12.1 J12.2J13.1
[TonsiTre pemeHus CUCTEMBI TMHEHHBIX YPaBHEHUH, COBMECTHBIE 1 J13.2
HECOBMECTHBIE CHCTEMBI. Teopema 00 3JIeMEeHTapHBIX TPeoOpa30BaHMsIX. 3122
Anroputm 'aycca u ciencTBys U3 HEro.

/JTex/

4.2 MHOro4JIeHbIl OT OJTHOT'O HEU3BECTHOTO. JI1.2J12.1 J12.2J13.1
Teopema Kpamepa. [Toctpoerne kobiia MHOTOWIEHOB OT OJJHOTO J13.2
HEU3BECTHOTO. 3122
/JTex/

4.3 JlenMMOoCTh MHOTOUJICHOB. JI1.2J12.1 J12.2J13.1
Konpma 6e3 gemureneit Hymns. Teopema o AeEHHH C OCTATKOM B KOJIBIIE J13.2
MHOT'OYJICHOB H B KOJIBIIE IEJIBIX YHCEIL. 3122
/JTex/

4.4 Anroputm EBxinaa. JI1.2J12.1 J12.2J13.1
CBolicTBa JE€IMMOCTH MHOTOUYJICHOB U LEIbIX uncell. Hanbonpimmii oomuit JI3.2
JIEJIATENb JUIsi MHOTOYJIEHOB, €r0 CBOMCTBA, anroputM EBkinuna s 2102
MHOTOYJICHOB.

/Jlex/

4.5 Caoiictea HO/I. JI1.2J12.1 J12.2J13.1
Teopema 0 JTMHEIHOM NpeACTaBICHUH HAUOOBILIETO OOIIEro NETHTENs. JI3.2
B3auMHO npocThle MHOTOUWIEHBI U UX CBOMCTBA. 01032
/Jex/

4.6 HemnpuBoaumocTs MHOTOUJIEHOB. JI1.2J12.1 J12.2J13.1
OcHoBHas TeopeMa aprupMeTHKH MHOTOWICHOB. [T0HATHE IPON3BOJHOM JI3.2
MHoroujeHa. Teopema 0 KpaTHBIX MHOXKHTENAX MHOTOWIEHA U €T0 D192
MIpou3BOAHOM. OT/eNeHNe KPaTHBIX MHOKHUTEIEH MHOTOUYJIEHA C TOMOIIBIO
anropurma EBkinpa.

/Jex/

4.7 Kopau MHOTOUYIEHOB. JI1.2J12.1 JI12.2J13.1
Teopema be3y. Cxema ['oprepa. Teopema o unciie KopHEH U cTeneHn J13.2
MHOTOYJICHA. 21032
/JTex/

4.8 Wutepnonsuuonnsie Gpopmyisl Jlarparka u HeroToHa. JI1.2J12.1 J12.2J13.1
OyHKIMOHATIBHOE U allre0paniecKkoe paBeHCTBO MHOTOWIEeHOB. Teopema 00 J13.2
OJIHO3HAYHOCTH 33/1aHHsI MHOTOYJICHa CBOUMH 3Ha4CHUsMH. /JIex/ 2132

4.9 MHoOrouIeHbl OT HECKOJIBKUX HEM3BECTHBIX. JI1.2J12.1 J12.2J13.1
IMocTpoeHne KOJIbIIa MHOTOWICHOB OT HECKOJIBKHX HEM3BECTHHIX. /JIex/ JI3.2

21032

4.10 |CummerpudecKre MHOTOUYJICHEI. JI1.2J12.1 J12.2J13.1
CuMMeTpHUYEeCKie MHOTOWICHBI, (hopmyibl Buera. /Jlek/ J13.2
21022

4.11 CuMMeTprdecKkne MHOTOUYJICHEI. JI1.2J12.1 J12.2J13.1
OcHOBHasl TeopeMa 0 CUMMETPUYECKUX MHOTOWIeHaX. /JIek/ JI3.2
21022

4.12  |TlocTpoeHwue paciIupeHus MOs. JI1.2J12.1 J12.2J13.1
Teopema o cymiecTBOBaHWU KOPHS HEMPUBOAUMOIO MHOTOWIEHA B HEKOTOPOM JI3.2
paclIupeHuy nojs U cieacTBue u3 Hee. /JIex/ 01 92
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4.13  |OcHoBHas Teopema alre4pbl MHOTOWICHOB. 1 JI1.2J12.1 J12.2J13.1
Jloka3aTebCTBO OCHOBHOM TEOPEMBI aJIreOpbl MHOTOUJICHOB. /JIek/ JI3.2
01032
4.14 |KopHHU MHOTOYJICHOB. 1 JI1.2J12.1 JI2.2J13.1
PanmonanbHble KOPHH MHOTOWICHOB HAJT IIOJIEM PallMOHANBHBIX Yncell. /JIex/ J13.2
0192
4.15 |Anroputm EBkinpa. Pemenue 3anau. /TIp/ 2 JI1.2J12.1 J12.2J13.1
JI3.2
01092
4.16  |Kopuu mHorouneHos. Pemenue 3anau. /T1p/ 2 JI1.2J12.1 J12.2J13.1
JI3.2
4.17 |HenpuBomumocTs MHOTOUICHOB. Perrenue 3amnau. /TIp/ 2 JI1.2J12.1 J12.2J13.1
J13.2
4.18  |Cummerpuueckue MHOrowieHsl. Pemenue 3anau /I1p/ 2 JI1.2J12.1 J12.2J13.1
JI3.2
4.19  |KoutponbHas padota Ne3. Pemenue 3amau. /TIp/ 2 JI1.2J12.1 J12.2J13.1
J13.2
4.20 |Cummerpuueckue MHOrowieHsl. /Cp/ 6 JI1.2J12.1 J12.2J13.1
JI3.2
Pa3znen S. Dx3amen
5.1 /Ox3amen/ 27 JI1.2J12.1 J12.2J13.1
JI3.2

52 WHas xoHTaKkTHas paboTa: HHIMBUAYaIbHbIE KOHCYIbTALIUY, TEKYIIUH 12,6 J12.2
KOHTpOJIb. /UKP/

Pazpnen 6. 5. JIuneiiHbie NpOCTPaHCTBA W JIMHEIHbIC IPE0Opa3oBaHUs

6.1 BexTopHbIie mpocTpaHCTBa U MMOATIPOCTPAHCTBA. 2 JI1.3J12.1 JI2.2J13.1
OnpezeneHue BEKTOPHOrO NpocTpaHcTBa. [IpocTeiiiye cBoCTBa BEKTOPHBIX JI3.2
npocTpancTB. OnpeneneHne MoAMPOCTPAHCTBA, OCHOBHBIE CBOMCTBA 2132
HOANPOCTPAHCTBA.

/JTex/

6.2 JIuneiinas 3aBUCUMOCTb U HE3aBHCUMOCTb. 2 JI1.3J12.1 JI2.2J13.1
Omnpenenenre THHEHHON 3aBUCHMOCTH 1 JIMHEHHOW HE3aBHCUMOCTH BEKTOPOB, JI3.2
CBOWCTBA JIMHEHHO 3aBUCUMBIX U HE3aBUCUMBIX BeKTOpoB. Kpurepuii 01392
JIMHEIHOMN 3aBUCUMOCTH.

/J1ex/

6.3 IlostHOE MHOKECTBO. 2 JI1.3J12.1 J12.2J13.1
TeopeMa 00 OUHCTKE JIMHEHHO MTOJHOTO MHOXECTBA, OTpeielieHue Oasuca. JI3.2
Teopema o BeIOOpE Oa3uca. 2192
/JTex/

6.4 basuc. 2 JI1.3J12.1 J12.2J13.1
Teopema o nonosnHenuu 1o 6a3uca. Kpurepwuii 6azuca. JI3.2
/JTex/ 21932

6.5 PasmepHoCTE. 2 JI1.3J12.1 JI2.2J13.1
OnpeneseHne KOOPAUHAT BEKTOpa B 0a3uce, CBOMCTBA KOOPAMHAT BEKTOpA. JI3.2
Pa3mepHOCTh IpOCTpaHCTBA, TEOPEMa O Pa3MEPHOCTH, CIEACTBHS U3 HEe. 2192
/JTex/

6.6 Marpuna nepexona. 2 JI1.3J12.1 JI2.2J13.1
Martpuua nepexoja, CBOWCTBa MaTpPHIIbI Tepexoaa. Teopema 0 MOHOTOHHOCTH JI3.2
Pa3MEPHOCTH MOANPOCTPAHCTB. 2132
/JTex/

6.7 Jluneiinas 00o0s04Ka. 2 JI1.3J12.1 JI2.2J13.1

Teopema o mepeceveHun MoANPOCTpaHcTB. JInHelHas 00010uKa, TeopemMa o
JIMHEIHOH 000JI0UKE.
/JIex/

J13.2
0192
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6.8 CyMMa NOANpPOCTPaHCTB. JI1.3J12.1 J12.2J13.1
CyMMa moAmpoCcTpaHCTB, TEOpeMa O CyMMe OAIPOCTPaHCTB. Teopema o J13.2
pa3sMEpPHOCTH CyMMBI IIOAIIPOCTPAHCTB. 21032
/JTex/

6.9 [Ipsimast cymma oAnpoCTPaHCTB. JI1.3J12.1 J12.2J13.1
Teopema o mpsiMoii cyMMe OANPOCTPAaHCTB. [lomoHeHHe K MOANPOCTPAHCTRY, J13.2
TeopeMa O CyLECTBOBAaHUHU JOIOIHEHUS K HOANIPOCTPAaHCTBY. 3122
/J1ex/

6.10  |Panr maTpuusl. JI1.3J12.1 J12.2J13.1
Tpu noHATHA paHra MaTPHUILbl, TEOPEMa O PAHTE U AIIEMEHTaPHBIX JI3.2
npeoOpazoBaHusx. /JIex/ 2132

6.11 |Teopema Kponexepa-Kamemmu. JI1.3J12.1 JI2.2J13.1
JokazarenscTBo Teopembl Kponekepa-Kanemnu. /Jlex/ JI3.2

D192

6.12  |OmgHOpOOHBIE CHCTEMBI TUHEHHBIX YpaBHEHUH. JIT1.3J12.1 JI2.2J13.1
Teopema 00 oIMCaHUU CTPYKTYPBI PELIEHUH CUCTEMbI TMHEHHBIX YPaBHEHUIL. J3.2
Teopema 0 pa3sMepHOCTH IPOCTPAHCTBA PEIICHU CHCTEMBI TMHEHHBIX 2132
OJHOPOJHBIX YPaBHEHHUH.

/JTex/

6.13  |JIuHelHBIH omepaTop. JI1.3J12.1 J12.2J13.1
Onpenenenue JTMHEHHOTO OIlepaTopa, TeopeMa O CBOWCTBAX JIMHEHHBIX JI3.2
onepaTtopoB. Omnepannu HaJl THHEHHBIMA OTIepaTOpaMy, TEOpeEMa O CBOMCTBAX 2132
ornepanuii HaJ JMHEHHBIMH OllepaTOpaMHU.

/JTex/

6.14  |CaoticTBa IMHEHHOTO OTIEpaTOpa. JI1.3J12.1 JI2.2J13.1
Teopema o 3a1aHUM JIMHEHHOTO oreparopa Ha 0aszuce u marpuuei. Teopema o J13.2
CBOMCTBaxX MaTPUII JINHEHHBIX ONIEPATOPOB. 2132
/J1ex/

6.15 |OyHKIHOHAIBI U IPEOOpPA30OBAHUSL. JI1.3J12.1 JI2.2J13.1
Jluneiinble pyHKIMOHANLL. JInHEiHbBIEe TpeoOpa3oBaHUs IPOCTPAHCTBA. JI3.2
/JTex/ 2192

6.16  |Marpuiibl mpeoOpa3oBaHH. JI1.3J12.1 JI2.2J13.1
Martpuipl TMHEHHBIX IpeoOpa3oBaHuii B pa3HbIX 0azucax. OnpeneneHue JI3.2
OTIpeAeNTUTEIST MAaTPHIIBI THHEHHOTO TIpeoOpa3oBaHusL. 2132
/JTex/

6.17 |laBapMaHTHOCTB. JI1.3J12.1 JI2.2J13.1
MHuBapuaHTHBIE TOANIPOCTPAHCTBA, CBOMCTBA MHBAPUAHTHBIX MOANPOCTPAHCTB. JI3.2
XapakTepruCcTHIeCKHii MHOTOWIEH TMHEHHOTO TIpeo0pa3oBaHms, TeopemMa O 21032
XapaKTepUCTUIECKOM MHOTOUJICHE.

/JTex/

6.18  |CoOcTBEeHHBIE BEKTOPHI. JI1.3J12.1 JI2.2J13.1
Teopema "'amunbToHa-Kamu. CoOCTBEHHBIE BEKTOPHI U COOCTBEHHbIE 3HAUCHHS, JI3.2
TEeopeMa O HaXOXIEHHH COOCTBEHHBIX 3HaueHHH. Teopema 00 0JHOMEPHBIX 21022
WHBApUAHTHBIX MOIPOCTPAHCTBAX.

/JTex/

6.19 |IIpoctpaHcTBa U moanpocTpancTea. Pemenue 3anauy. /Tlp/ JI1.3J12.1 JI2.2J13.1
J3.2

6.20  |3aBHCHMOCTbH M HE3aBUCHMOCTH CHCTEMBI BeKTOPOB. Pemmenue 3amay. /IIp/ JI1.3J12.1 J12.2J13.1
J13.2

6.21 |basuc u pazmepHocTh. Pemenue 3anau. /I1p/ JI1.3J12.1 J12.2J13.1
J3.2

6.22  |JIuneiinsle o6onouku. Pemenue 3anay. /TIp/ JI1.3J12.1 JI2.2J13.1
J13.2

6.23  |KonrponbHas padota Ned. Pemenue 3anau. /I1p/ JI1.3J12.1 JI2.2J13.1
J3.2
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6.24  |Panr marpuusl\. Pemenne 3anay. /TIp/ 2 JI1.3J12.1 J12.2J13.1
J13.2
6.25 |OpHoponHble cucteMsl. Pemenne 3anau. /TIp/ 2 JI1.3J12.1 J12.2J13.1
J13.2
6.26  |Snpo u oOpa3 nuHeitHOTO oneparopa. Pemenue 3amgay. /TIp/ 2 JI1.3J12.1 J12.2J13.1
JI3.2
6.27 |Marpuusl 1uHeitHOTO NpeoOpa3oBanus. Pemenne 3anau. /Tlp/ 2 JI1.3J12.1 J12.2J13.1
J3.2
6.28 |CoOcTBeHHBIC 3HAUCHHS U BEKTOpHI. Perienue 3amnay. /TIp/ 2 JI1.3J12.1 J12.2J13.1
JI3.2
6.29 |duaronanusyemocTb oneparopa. Pemenue 3agau. /TIp/ 2 JI1.3J12.1 J12.2J13.1
J13.2
6.30 |KonrponbHas padota Ne5. Pemenue 3amay. /TIp/ 2 JI1.3J12.1 J12.2J13.1
J3.2
6.31  |JIuneiinbie npeoOpa3oBaHusI. 6.8 JI1.3J12.1 JI2.2J13.1
Hopwmansnas JKopranosa dopma. /Cp/ J3.2
Paznen 7. 6. IlpocTpaHcTBa €O CKAJISIPHBIM MPOU3BeIeHUEM

7.1 IIpocTpaHcTBa CO CKaMAPHBIM IPOU3BEICHUEM. 2 JI1.3J12.1 J12.2J13.1
CBoiicTBa MPOCTPAaHCTBA CO CKAJIIPHBIM Tpou3BeaeHneM. Teopema Komm- J3.2
Bynskosckoro-11IBapua. /JIex/

7.2 OpTOTOHATBHOCTD. 1 JI1.3J12.1 JI2.2J13.1
CaoticTBa HOpMBI BekTOpa. OpTOTOHATFHOCTH BEKTOPOB U MOAPOCTPAHCTB, J13.2
TeopemMa 00 OPTOrOHAILHBIX MHOXECTBaX BEKTOPOB, MPOLECC
oproronanu3aun [ pama-IlImuara.

/J1ex/

7.3 CBolicTBa OPTOTOHATBHOCTH . 1 JI1.3J12.1 JI2.2J13.1
OpTroroHanbHOE JAOMOJIHEHHE, TeopeMa 00 OPTOrOHAJIBHOM JOMOIHECHHH. J13.2
TeopeMa 0 CBsI3M MEXAY OPTOHOPMHUPOBAHHBIMH 0a3UCaMH B IIPOCTPAHCTBE CO
CKaJISIPHBIM MTPOU3BEIICHHEM.

/JTex/

7.4 ComnpspkeHHOE TTpeodpa3oBaHue. 1 JI1.3J12.1 JI2.2J13.1
Teopema 0 JIMHEWHOM (YHKIIMOHAJIE Ha IPOCTPAHCTBE CO CKAISPHBIM J13.2
npousBeneHneM. TeopeMa CyIIecTBOBaHHS CONPSDKEHHOTO MPpeoOpa3oBaHHsI.

/J1ex/

7.5 ComnpsikeHHOE peodpa3oBaHue. 1 JI1.3J12.1 JI2.2J13.1
Teopema o cBoiicTBax CONpsDKEHHBIX MpeoOpa3oBannii. Teopema o MaTpwiie J13.2
COTPSKEHHOTO NPpeoOpa3oBaHHsI.

/JTex/

7.6 HopwmanbHble npeoOpa3oBaHus. 2 JI1.3J12.1 J12.2J13.1
TeopeMa 0 COOCTBEHHBIX BEKTOpPaxX M COOCTBEHHBIX 3HAUEHHUSAX HOPMAJILHOTO JI3.2
npeoOpa3zoBanus. Kputepuit coxpaneHHs CKaJsIpHOTO MPOU3BEICHNUS
JIMHEHHBIM IIPe0Opa30OBaHUEM.

/JTex/

7.7 OproronanbsHbie 6asucel. Perenue 3anau. /IIp/ 2 JI1.3J12.1 J12.2J13.1
J13.2

7.8 OptoronansHOe ononHenue. Perenne 3anay. /I1p/ 2 JI1.3J12.1 JI2.2J13.1
J3.2

7.9 ComnpspxeHHble ipeodpazoBanus. Pernenne 3anay. /I1p/ 2 JI1.3J12.1 JI2.2J13.1
J3.2

7.10  |OproronansHOCTE. /Cp/ 6,8 JI1.3J12.1 J12.2J13.1
J13.2

Pazpen 8. 7. KBagpaTuunsie ¢gopmbl
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8.1 KBanpatuunsie GpopMsl. 2 JI1.3J12.1 J12.2J13.1
JIBa MOHATHUS KBaIpaTU4HOU (HOpMBI (Kak (YHKIIMH M KaK MHOTOYJICHA), CBSI3b JI3.2
MEXJy HUMHU. TeopeMa 0 MaTpHle KBaJIpaTHUHON (HOPMBIL.

/JTex/

8.2 Kanonuueckuii Buj KBapaTuaHOU HOPMBI. 2 JI1.3J12.1 J12.2J13.1
Teopema Jlarpanka o npuBeICHUM KBaAPATHYHON (POPMBI K KAHOHHUECKOMY J13.2
Buay. Teopema o npuBeACHUH KBaJpaTHYHOIN (POPMBI K THaroHanbHOMY BUAY C
MIOMOIIBIO TTepexo/ja K OPTOHOPMUPOBAHHOMY 0a3ucy. 3aKOH HHEPLUU
KBaJpaTHYHBIX (HOPM.

/J1ex/

8.3 Kpurepun . 2 JI1.3J12.1 J12.2J13.1
Jluneiinas knaccudukanus KBaapaTHIHbIX GopM. Kpurepuii mosoKuTeapHOM J13.2
OTpeJIeNIeHHOCTH KBaipaTu4HbIX popM. Kpurepuii CunbBecrpa.

/JTex/
8.4 Anroputm Jlarpanxa. Pemenue 3anay. /Tlp/ 2 JI1.3J12.1 J12.2J13.1
J13.2
8.5 KontponbHas padota Ne6. Pertenue 3amgau. /TIp/ 2 JI1.3J12.1 J12.2J13.1
J3.2
8.6 Ksanparuunsie popmsr. /Cp/ 6.8 JI1.3J12.1 J12.2J13.1
J13.2
Paznen 9. Dx3amen
9.1 /Ox3amen/ 27 JI1.1J12.1 J12.2J13.1
J3.2

9.2 Muas xoHTakTHas paboTa: HHIUBHyaIbHbIE KOHCYJIbTALUH, TEKYIIHHA 12,6 2.2
KOHTpOJIb. /UKP/

Paznen 10. 8. OcHOBHBIE CTPYKTYPBI

10.1 I'pynmsl. OcHOBHBIE ONpeieICHUSI U TEOPEMBI. 2 JIT.1 J11.2J12.1
Omnpenenenne rpymmsl. [Ipumepsr rpymm. [Hoarpynmsr. Kpurepuit moarpymmsr. JI2.2J13.1 JI3.2
Cwmexnble knaccel. Teopema Jlarpanxa. /JIex/

10.2  |uknudeckwe rpymimbl. 2 JIT.1 J11.2J12.1
Topoxnaenue. [uknuueckue rpynnsl. ABToMopdhu3Mbl. OCHOBHAS TeOpeMa 0 JI2.2J13.1 J13.2
[UKIMYECKUX TPYIIaX.

/J1ex/

10.3 TTopsimox. 2 JI1.1 J11.2J12.1
Iopsinok >nementa B rpymnie. CBolicTBa nopsiaka. /JIex/ J12.2J13.1 JI3.2

10.4  |Konbua. OCHOBHBIE ONPE/ICTICHUS K TEOPEMBI. 2 JIT.1 J11.2J12.1
Komnbua. [Moakonsia. Kpurepuit moakoneia. Maeanst. ®akrop- kosbua. /JIex/ J12.2J13.1 JI3.2

10.5 |OcHoBHBbIe anreOpanueckue cTpykTypsl. [loarpynmsl. Pemenne 3agay. /TIp/ 6 JIT.1 J11.2J12.1

JI2.2J13.1 J13.2

10.6  |ITopspoxk anemenTa B rpymme. [lopoxnenue. Pemenue 3anay. /IIp/ 6 JI1.1 J11.2J12.1

JI2.2J13.1 J13.2
10.7  |KonrponbsHas padora Ne7. Pemenue 3anau. /Ip/ 2 JI1.1J11.2J12.1
JI2.2J13.1 JI3.2
10.8  |OcHoBHbIe cTpyKTYpBI /Cp/ 16 JI1.1 J11.2J12.1
JI2.2J13.1 J13.2

Paznea 11. 9. Koneunsle mosst

11.1  |ITons. OcHOBHBIE ONPEAETICHUS U TEOPEMBI. 2 JI1.1 J11.2J12.1
Tons. Xapakrepuctrka mois. [loanomns. Kpurepuit noamoss. /JIex/ JI2.2J13.1 J13.2

11.2  |OcHoBHast TeopeMa O KOHEYHBIX MOJAX. 2 JIT.1 J11.2712.1
Koneunsie mosst. OcHOBHasi TeopeMa 0 KOHEYHBIX OsiX. /JIex/ JI2.2J13.1 JI3.2

11.3  |IlocTpoeHne KOHEYHOTO OIS U BBIYUCICHUS. 2 JI1.1J11.2J12.1
ANroput™M nocTpoeHust KOHEYHOTo 1oJis. BbrunciieHus B KOHEYHBIX MOJISX. JI2.2J13.1 J13.2
/JTex/
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11.4  |CsoiicTBa My/IbTHUIUIMKATUBHO IPYIIIbI MOJS. 3 2 JI1.1 J11.2J12.1
CrpoeHne MyIbTHINTUKaTUBHOW TPyl KOHEYHOTO OIS, [[puMUTHBHBIIH JI2.2J13.1 JI3.2
3JIEMEHT.

/JTex/

11.5 |llopmosns. 3 2 JI1.1J11.2J12.1
IMoamosst koHeUHBIX moiei. /JIex/ JI2.2J13.1 J13.2

11.6  |ABTOMOp(HU3MBIL. 3 2 JI1.1J11.2J12.1
ABTOMOP(HU3MBI KOHEUHBIX TToJIei. /JIex/ J12.2J13.1 J13.2

11.7 |Henmonmsmxusle smemedTsl. Ciie M1 HOpMa. 3 2 JIT.1 J11.2J12.1
MHOeCTBO HEMOABUKHBIX 3lIeMeHTOB. Ciien u HopMa. /JIex/ J12.2J13.1 JI3.2

11.8  |IloctpoeHue KoHeYHOTO MOJIs.. [[pUMUTHBHBIE 31eMeHThI. Beruncinenus B 3 12 JI1.1J11.2J12.1
KOHEYHBIX ToJisix. CTpoeHne MYJIbTHINTHKATUBHOW TPYIIIBI OIS JI2.2J13.1 JI3.2
MYJIBTUIUIMKATUBHOM rpynn. Pemenue 3anad.

Mp/
11.9  |Konrposnbnas pabora Ne§. Pemenue 3anau. /Ip/ 3 2 JI1.1 J11.2J12.1
JI2.2J13.1 JI3.2
11.10 |Kowneunsie noss. /Cp/ 3 16 JI1.1 J11.2J12.1
JI2.2J13.1 J13.2
Pazgen 12. 10. MHOro4JieHbI Ha/i KOHEYHBIMHU MOJISIMH

12.1 |MuHHMMaJIbHBI MHOTOUJIEH . 3 2 JI1.1 J11.2J12.1
MuHUMaNEHBI MHOTOUIEH deMenTa. /JIex/ J12.2J13.1 J13.2

12.2  |HenpuBoaumble MHOTOUJICHBI. 3 2 JI1.1J11.2J12.1
Cy1iiecTBoBaHHE HETTPUBOAUMBIX MHOTOWJICHOB HaJl KOHEUHBIM ToseM. /Jlex/ JI2.2J13.1 J13.2

12.3 ITopsimox MHOTOWIEHA. 3 2 JI1.1 J11.2J12.1
Iopsinox MHOTrOYJIEHA U €r0 cBOWCTBA. /JIex/ J12.2J13.1 J13.2

12.4 | duckpeTHsie JorapuMsl. 3 2 JIT.1 J11.2J12.1
Juckpetsslit norapudm u gorapudm Sdxodu. /Jlex/ J12.2J13.1 JI3.2

12.5  |JIuneiinble peKyppeHTHBbIE OCIEA0BATENbHOCTH. /JIex/ 3 2 JI1.1 J11.2J12.1

JI2.2J13.1 J13.2

12.6  |XapakTepuCTHUECKU MHOTOWIECH U COMPOBOXKIAIOMIA MATPHIIA 3 2 JIT.1 J11.2J12.1
[OCJIe10BAaTENbHOCTH. /JIek/ JI2.2J13.1 JI3.2

12.7  |MHoro4seHsl HaJl KOHEYHBIMU NOIIMU. MUHMManbHbIH MHOro4seH. [lopsanok 3 4 JI1.1 J11.2J12.1
MHorowieHa. Pemenue 3anay. /TIp/ J12.2J13.1 J13.2

12.8  |KomnokBuym. /TIp/ 3 2 JIL.1 J11.2J12.1

JI2.2713.1 J13.2

12.9  |MHorowieHsl HaJ KOHEYHbIMU HoAMH. /Cp/ 3 15 JI1.1 J11.2J12.1

JI2.2J13.1 J13.2
Pazgen 13. Ox3amen
13.1 |/Ox3amen/ 3 18 JIL.1J11.2 J11.3J12.1
JI2.2713.1 J13.2

13.2  |Nnas koHTakTHast paboTa: MHAUBHyaJIbHbIE KOHCYJIbTALUH, TEKYIHHA 3 11 J12.2

KOHTpoJb. /MKP/

6. POH/I OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BMI0B OLICHOYHBIX CPEACTB

Konrponbnas pabora.
Bonpock! kK KOJIJIOKBHYMY.
[lepeueHb BOPOCOB K 3K3aMEHY.

6.2. TunoBbIe KOHTPOJBbHbIC 3aIaHUA U UHbIC MaTePHUAJIbI 1/l TeKyI]_leﬁ aTrrecralnuu

Bomnpocs! 1 caMOKOHTpOJIs
1. Anrebpandeckue onepannu. ACCOIMATUBHBIC, KOMMYTATHBHbBIC ONIEpAIiHU, HEHTPAIbHBIC SJIEMEHTBI.
2. OnpezneneHye rpymnisl, IPUMEpsI TPYIIL, CBOHCTBA IPYIIIbI, CHMMETpHYECKas IpyIa.
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3. OnpenenieHue KOJblla, MPUMEPHI KOJIELL.

4. Onpenenenue moiis, MPUMEPHI TTOJIeH. XapaKTepuCTHKa Moist. Teopema 0 XapaKkTepUCTHKE.

1. Tpuronomerpuueckas popmMa KOMILIEKCHOTO 4Kcia, popmyna Myaspa.

2. IlpousBenenue marpuil. Teopema o CBOICTBaxX MPOU3BEACHUS MATPUII.

3. Tlonstue obparumoctu Matpull. [Ipumepsl 0OpaTUMBIX M HEOOpPATUMBIX MAaTPHULL HAJ KoJblaMu. Teopema o cBoicTBaX 00paTuMBIX
MaTpHIL.

11. JIBa onpeneneHus OMPENeTUTeNs U UX PaBHOCUILHOCTb.

4. MuHOpHI U anredpanyeckue J0mnoHeHua. Teopema o CBOHCTBax ajnredpanyecKux JONoHeHN. Pasnoxenue onpeaenurens no
CTPOYKE U CTOJIOILY.

5. Omnpenenutens BanaepmMoHia M LIUPKYJISHT.

6. BerurcieHue oOpaTHOW MaTPHIIBI C TIOMOIIIBIO JIEMEHTapHBIX MTpeodpa3oBaHuii cTpok. OOOCHOBaHKE METO/IA.

7. AnroputM I'aycca u criencTBus U3 HEro.

8. Teopema 0 neneHUH ¢ OCTATKOM B KOJIbII€ MHOTOWIEHOB U B KOJIBLIE LIEJIBIX YHCEIL.

9. Kopau mHorounenos. Teopema besy. Cxema I'opHepa.

10. Omnpenenenue TUHEHHOTO omepaToOpa, TEOPEMa O CBOMCTBAX JIMHEWHBIX OIEPATOPOB.

11. Omnepauuu HaJl TMHEHHBIMU ONlepaTOPaMHU, TEOpEMa O CBOICTBAX ONepaluil Ha/l IMHEHHBIMU OIIEPATOPAMH.

12. TeopeMa 0 3a1aHUM JTMHEHHOTO OrlepaTopa Ha 6a3uce U MaTpHICH.

13. CoOGcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHUS, TEOPEMa O HaXOXKACHUU COOCTBEHHBIX 3HAUCHUH.

14. TIpocTpaHCTBa CO CKAISAPHBIM IPOU3BEICHIEM, IPOCTEHUIITNE CBOWCTBA TAKMX MPOCTPAHCTB.

15. Teopema Komm-bynsikosckoro-I1IBapua.

16. OpTOrOHAILHOCTH BEKTOPOB U ITOIIPOCTPAHCTB, TEOpEMa 00 OPTOrOHANBFHBIX MHOXKECTBAX BEKTOPOB, IIPOIIECC OPTOTOHATH3ALINH
I'pama-IImunara.

17. [IBa mOHATHS KBaapaTHYHON (OpMBI (KaK GYHKIIUK U KaK MHOTOUWIEHA), CBSI3b MEXK/y HUMHU.

18. Teopema o mpuBEJEHUM KBAAPATHYHON (HOPMBI K TUArOHAIBHOMY BHY C IOMOIIBIO NIepeXo0/ia K OPTOHOPMUPOBAHHOMY Oa3uCy.
19. Onpenenenne rpynmsl. [Ipumepst rpyrr.

20. TIoarpynmnsl. Kpurepuii noarpymnmsi.

21. Cmexnsie knaccel. Teopema Jlarpamxka.

22. Tlopoxnenue. Llukinueckue rpymnmsl.

23. ABTOMOpP(HU3MBL.

24. OcHOBHasI TeOpeMa O IUKINYECKUX IPyMIax.

25. Tlopsnok snementa B rpyrie. CBOHCTBA MOPsIKA.

26. Konbua. ITogkonsua. Kpurepuii noakonsua. Maeansl. dakTop-kosbla.

27. Tloms. XapakTepucTrKa IMoJIsl.

28. Tloxmons. Kpurepuii moamoss.

29. Koneunsle nosnst. OCHOBHAs TeopeMa 0 KOHEYHBIX HOJIAX.

30. ANropuTM IOCTPOEHHSI KOHEYHOTO I0JIsl. BhIunciieHHs B KOHEUHBIX MOJISX.

31. CtpoeHre MyNbTUIUIMKATUBHON IPYIIIBI KOHEYHOTO MOJISL.

32. IlpUMUTHBHBIN dJIEMEHT.

33. Iloamnons KOHEYHBIX MOJIEH.

Bomnpocs! k KOIIOKBUYMY

. Onpenenenue rpynmnsl. [Ipumepst rpymm.

. Honrpynmel. Kpurepuii moarpymsl.

. CmexHble kiaccsl. Teopema Jlarpanxa.

. [lopoxnenue. Lluknnueckue rpyImsl.

. ABTOMOpGhU3MBL

. OcHOBHas TeopeMa 0 UUKJINYECKUX IpyIHax.

. [lopsinox anementa B rpynme. CBoiicTBa mopsaka.

. Konpra. I[lonkonsua. Kpurepuit nonkonsua. Uneansr. @akTop-Kosblia.
. [onsa. XapakrepucTuka mnoss.

. Hognonsa. Kpurepuii noamnons.

. Koneunsle nosns. OcHOBHas TeopeMa O KOHEUHBIX MOJISX.

. AITOPUTM HOCTPOEHUSI KOHEYHOTO MOJIsl. BRIuncieHus: B KOHEUHBIX MMOJISX.
. CTpoeHre MyJIbTUILTMKATUBHON TPYIIIBI KOHEYHOT'O TIOJIS.

. IIpuMUTHUBHBII 27IEMEHT.

. [loanons KoHEYHbIX OIEH.

. ABTOMOP(H3MBI KOHEYHBIX MOJIEH.

. MHO>XX€CTBO HETIOJIBM)KHBIX 3j1eMeHTOB. Cliell 1 HopMa.

. MUHUMaNbHBII MHOTOYJIEH 3JIEMEHTA.
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19. CymecTBoBaHUE HEMIPUBOAUMBIX MHOI'OUJIECHOB HaJl KOHEUHBIM IIOJIEM.

20. [Topsimok MHOTOYJIEHA U €T0 CBOKCTBA.

21. HuckpeTHslil norapudm u norapudm Jxobu.

22. JIuneitHple peKyppeHTHBIE TOCIEeI0BATEIFHOCTH.

23. XapaKTepuCTUUECKUA MHOTOWIEH U COIIPOBOXK/AIOIIAS MAaTPHILA [IOCIIEA0BATENLHOCTH.

OCHOBHBIE THITBI 33124
CHOKHUTE, YMHOKHUTE HA HACIIO, NEPEMHOKHTEL MATPHLILL.
BLIUHCAMTE ONPEAEAHTENH BTOPOro. TPETHETO MOPSIKOR, N-TO TOPSIKA CIIENHATBHOTO BHA.
Haiitu oOparnyio marpuuy.
Pemute cucremy aunelineix ypasuennii no gopmynam Kpamepa. ¢ nomousio obparnoit, merogom [Maycca.
BLIMOMHKUTE ONepatui Hal KOMIJIEKCHBIMH YHCIIAMH (CI0KEHHE, YMHOKEHHE, JICTICHHE).
Haittu Tpuronomerpuyeckyio opMy KOMILIEKCHOTO YHCIA.
Bo3eecTH B CTENEHEL H M3BIEYL KOPEHE M3 KOMILIEKCHOTO UHCIA.
[MpoBepuUTEL THHEHHYIO 3aBUCHMOCTh, HE3ABHCUMOCTE CHCTEMBI BEKTOPOB.
Briaenurs 6a3y cHCTEMBI BEKTOPOB.
Haiitn panr marpuisl.
Haitti dynaaMenTanbHylo cHCTEMY pelleHni 0/HOPOAHOMH CHCTEMEI JIMHEHHBIX YpaBHEHUH.
Haiit maTpuiy nepexoja ot ojiHoro Gasuca B JIPYTroMYy.
Haittu maTpuily nuHeiHOro oneparopa.
Haiiti coGcTBeHHBIE BEKTOPLI M COOCTBEHHBIE 3HAUYECHHA TMHEHHOrD oneparopa.
BrruucanTs ckanspHoe MPOH3BE/CHHE BEKTOPOB B €BKIIHI0BOM H YHUTAPHOM BEKTOPHBIX IpocTpaHCcTBax. Haiitu nimHy BekTopa.
[MpusecTn KBaapaTHuHyI0 GOPMY K KAHOHHUYECKOMY BUITY.

6.3. TunoBnie KOHTPOJBbHbIC BONIPOCHI M 3aIaHUA JIAA IIpOMe)KyTO‘lHOﬁ arrecranuu

Bompocsr k sx3ameny 1 cemectp

. Anrebpandeckue onepanuy. ACCOIMAaTUBHBIC, KOMMYTAaTHBHBIE OIEPALUN, HEUTPaIbHbIE HJIEMEHTH.

. OnpeziesieHne rpymisl, DpUMepsl TPYII, CBOWCTBA IPYMIIbI, CAMMETpPHYECKasl IpymIa.

. OnpeneneHue Konbla, MPUMEPHI KOMEIL.

. Onpenenenue 1o, puMepsl Mmojel. XapakTepucTika rnojs. Teopema 0 XapaKTepUCTHKE.

. IloctpoeHue nosst KOMIUIEKCHBIX YHCEIL.

. CBoiicTBa conpsiKeHHne KOMIUICKCHBIX YHCEll.

. Tpuronomerpuueckas (popMa KOMILIEKCHOTO 4yKcia, popmyna Myaspa.

. KopHu 13 xommnekcHoro ymcia, TeopemMa 0 KOpHAX U3 IMHHILIBL.

. [NousTus MaTpulbl, on€paluu HaJ MaTpULlaAMHU. TeopeMa 0 CBOMCTBAaX CJI0KCHUS MaTpul 1 YMHOKCHUA MaTpULbl HA 3JICMCHT
KOJIBLIA.

10. Ilpoussenenue matpui. Teopema o CBONCTBaX MPOU3BEICHHS MAaTPHII.

11. TonsiTre o6paTUMOCTH MaTpHL. [IprMepsl 00paTHMBIX H HEOOPATUMBIX MaTpPUI HaJ KoJblamu. TeopeMa o cBOWCTBaX 0OpaTUMBIX
MaTpHIl.

12. Toka3atk, 4T0 00paTUMbIe MaTPHIIBI HAJl KOJIBIIOM 00pa3yIoT IPYIITY [0 YMHOKEHHUIO.

13. TlonATHE TPaHCHOHUPOBAHUS MaTpULbl. TeopeMa 0 CBOMCTBAaX TPaHCIIOHUPOBAHUS MaTPUII.

14. TToHATHS NOACTAaHOBKHU U IIEpECTaHOBKU. YETHOCTD MEPECTAHOBOK U IOJICTAHOBOK. /l0Ka3aTh, YTO TPAHCIIO3UIIMS MEHSET YETHOCTD
NIePECTaHOBKH.

15. JIBa onpenenenus onpenesuTeNs U UX PaBHOCHIBHOCTb.

16. Teopema 06 onpeaenuTee TPAHCIOHMPOBAHHON MaTpullbl. O paBHOIPABHH CTPOK U CTOJIOIIOB B ONPEIEIUTEIIE.

17. Teopema 006 onpenenuTese MoJrypacraBIieiicss MaTpHIIbL.

18. Teopema 00 onpenenuTene TpEeyroabHOM MaTPHUIIBL.

19. Teopema 0 KOCOCUMMETPUYHOCTH OTIPEAETUTEIIS.

20. Teopema 0 JIMHEHHOCTH OTPEACITUTEIIS.

21. MuHopsI 1 anredpandeckue gonoaHeHus. Teopema o cBoiicTBax anreOpandecKux JONOJTHEHUH. Pasnoxenue onpenenurens no
CTPOYKE U CTOJOIY.

22. [lonsTre IpUCOeTMHEHHON MaTpHUIlbl. TeopeMa o MPUCOEAMHEHHON MaTpHIIE.

23. Teopema 00 onpezaenuTesie MPOU3BEACHHS IBYX MaTpPUIL.

24. Teopema 06 oOparHOIi MaTpHIIe.

25. Omnpenenutens BanaepMoHia 1 HUPKYJISHT.

26. Boruncienue o0paTHON MaTpHIIbI C MOMOIIBIO 3JIEMEHTapHbBIX peoOpazoBanuii ctpok. OOOCHOBaHUE METO/A.

27. IlonsTue pelleHus: CUCTEMb] TUHEHHBIX YPaBHEHUH, COBMECTHBIE U HECOBMECTHBIE CUCTEMBL. Teopema 00 371eMEHTapHbIX
peoOpa3oBaHMsIX.
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28. Anroputm ['aycca 1 crieicTBUSI U3 HETO.

29. Teopema Kpawmepa.

30. [TocTpoeHne KoJIblla MHOTOWIEHOB OT OJTHOI'O HEU3BECTHOTO.

31. Konbua 6e3 nenuteneii Hyis. [Ipumepsr.

32. TeopeMma O JIeJIEHUH C OCTaTKOM B KOJIbIIE MHOTOYJICHOB M B KOJIBIIE LEJIBIX YHCEIL.

33. CBoiicTBa A€IMMOCTH MHOTOYJICHOB U LIEJIBIX YUCEII.

34. HanOomnpiuunii 001K IENTUTEINb JJ1s1 MHOTOWICHOB, €r0 CBOMCTBA, arOpUTM EBKIINAA 1711 MHOTOUYJICHOB.

35. Teopema 0 JIMHEWHOM NpEICTaBICHUH HANOOJIBIIErO O0IIEro eIUTeNIs.

36. B3anMHO mpocThie MHOTOYJICHBI M UX CBOWCTBA.

37. HenpuBoJuMOCTb MHOTO4JICHOB, OCHOBHAs TeOpeMa apu(hMETHKH MHOTOUJICHOB.

38. IlonsTHe mpon3BOAHON MHOTOWIEHA. TeopeMa 0 KpaTHBIX MHOXKHUTEISIX MHOTOUJIEHA U €r0 MPOU3BOAHON. OTAeNneHne KpaTHBIX
MHOXHTEJIEH MHOTO4JIeHa ¢ TIOMOIIbI0 anroputma EBkinpa.

39. Kopuu maorowieHoB. Teopema besy. Cxema ["oprepa.

40. Teopema 0 4ncCIIe KOPHEH U CTETIEHH MHOTOYJICHA.

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

42. NnTepnossinnonnsie popmyiisl Jlarpamka u HeroToHA.

43. PemieHue ypaBHEHUH TpeTbeil U YETBEPTOH CTENCHU.

44. IlocTpoeHue KOJbIla MHOTOYJICHOB OT HECKOJIBKMX HEH3BECTHBIX.

45. CumMeTpHyecKue MHOTO4JIeHs!, popMyinsl Buerta.

46. OcHOBHas TeopeMa O CHMMETPHUIECKUX MHOTOWIICHAX.

47. Teopema 0O CyIIECTBOBaHHH KOPHS HEIIPUBOJIUMOI'O MHOTOUJIEHA B HEKOTOPOM PACIIMPEHUH MOJISI U CIIEICTBHE U3 HEe.
48. OcHOBHas TeopeMa areOpbl MHOTOUJICHOB.

49. PanmoHanbHbIe KOPHA MHOTOWICHOB HaJI MIOJIEM PallHOHAIBHBIX YHCEIL.

Bomnpoch k 5k3ameny 2 cemectp

50. Onpenenenne BEKTOPHOTO IpocTpaHCcTBa. [IpocTeiimme cBoiCTBa BEKTOPHBIX MTPOCTPAHCTB.

51. Onpenenenue nNoANpOCTPAHCTBA, OCHOBHBIC CBOWCTBA MOIIPOCTPAHCTBA.

52. Onpezenenne TMHEHHON 3aBUCUMOCTH U JITHEHHON HE3aBHCHMOCTH BEKTOPOB, CBOWCTBA JIMHEHHO 3aBUCUMBIX U HE3aBUCHMBIX
BEKTOPOB.

53. Kpurepwuii THHEHHOI 3aBUCUMOCTH.

54. Teopema 00 OYUCTKE JIMHEIHO MOJTHOTO MHOKECTBA, ONpezeeHue 0asuca.

55. Teopema o BeIOOpE Oa3uca.

56. Teopema o omoyHEHHH J10 Oa3uca.

57. Kpurepuii 6a3uca.

58. OmnpezesneHue KOOpAUHAT BEKTOpa B Oa3uce, CBOMCTBA KOOPAMHAT BEKTOpA.

59. Pa3MepHOCTh IPOCTPAHCTBA, TEOPEMA O Pa3MEPHOCTH, CIEICTBUS U3 HEE.

60. Matpuia nepexoaa, CBOMCTBa MaTpHUIlbl Epexoa.

61. TeopemMa 0 MOHOTOHHOCTH Pa3MEPHOCTHU TMOANIPOCTPAHCTB.

62. TeopeMa 0 nepece4eHuH MOAIPOCTPAHCTB.

63. JIuneitHas 0005104Ka, TEOpEeMa O JTHHEHHOH 000JI0UKe.

64. CymMMa OJNPOCTPAHCTB, TEOPEMA O CyMME ITOJIIPOCTPAHCTB.

65. Teopema 0 pa3MepHOCTH CyMMBbI OANPOCTPAHCTB.

66. [IpsiMast cymMMa OANPOCTPAHCTB, TEOPEMa O NMPSIMOIl CyMMe NMOIMPOCTPAHCTB.

67. JlononHeHUe K MOAIPOCTPAHCTBY, TEOPEMA O CYIIECTBOBAHMH JIONOJIHEHHUS K ITOJIIPOCTPAHCTBY.

68. [IpsiMast cymMMa pOCTPAHCTB, TEOPEMA O NMPSMOI CyMMe MPOCTPAHCTB.

69. Tpu OHATHA paHra MaTPHUIBI, JOKA3aTh, YTO CTPOUHBII PAHT MATPHULBI HE H3MEHSETCSI P IEMEHTAPHBIX IPeoOpa3oBaHUsIX
CTpOK.

70. loxa3aTh, 4TO CTOJIOLOBBIM PaHT MATPHIEI HE U3MEHSETCS IIPH JIEMEHTaPHBIX IPE0OPa30BAHUIX CTOJIOLOB.
71. Jlokasath, 4YTO CTPOUHBINA paHT MATPHUIBI HE U3MEHSETCS MPH IEMEHTAPHBIX NPE0OPa30BaHUAX CTOJIOLOB.
72. JloxasaTb, 4TO CTOIOLOBBIM PAaHT MATPHILBI HE U3MEHSAETCS IIPH JIEMEHTAPHBIX IPE0OPa30BaHUSIX CTPOK.
73. JlokazaTh, 4YTO CTOJIOLIOBBII PaHT MaTPHIIbI PABEH CTPOYHOMY PaHTy MaTpPHIIbL.

74. loxa3aTb, 4TO NPH 3JIEMEHTAPHBIX IIPE0OPA30BAHUAX CTPOK MUHOPHBIA PaHT MATPHULIBI HE MEHSETCSL.

75. Teopema Kponekepa-Kanemnu.

76. Teopema 00 OonMCaHUM CTPYKTYPHI PEIICHUI CHCTEMbI TMHEHHBIX YpaBHEHHH.

77. TeopeMa 0 pa3MEpHOCTH NIPOCTPAHCTBA PEIIECHUH CUCTEMBI JIMHEHHBIX OJHOPOIHBIX YPABHEHHM.

78. OnpezneneHue TMHEHHOTO OIlEpaToOpa, TEOpeMa O CBOMCTBAX JIMHEHHBIX OIEPaTOPOB.

79. Onepanuy HaJ JTUHEHHBIME OIIepaTopaMy, TEOpeMa O CBOMCTBaX ONepaliii Ha/l IMHEHHBIMU OTIePaTOPaMH.
80. Teopema 0 3a1aHKK JIMHEHHOTO ONeparopa Ha 0a3uce U MaTPUIICH.

81. Teopema o cBOMCTBaX MaTPHLL INHEHHBIX ONEPATOPOB.
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82. JIuneiinple QpyHKIUOHANIBI.

83. JIuneitHbie mpeoOpa3oBaHus MPOCTPAHCTBA .

84. MaTpuibl JIMHEHHBIX IpeoOpa3oBaHuil B pa3HbIX Oa3ucax.

85. OnpezienieHUe ONPEICIUTENS MATPHIIBI JIMHEHHOTO MPeoOpa3oBaHusl, J0Ka3aTh, YTO OMPEACIUTEINh JIHHEHHOTO TIPeoOpa3oBaHus
OIpezieIeH KOPPEKTHO.

86. lHBapuaHTHBIE MTOANIPOCTPAHCTBA, CBOWCTBA HHBAPHAHTHBIX ITOIPOCTPAHCTB.

87. XapakTepuCTHYECKHI MHOTOUICH JINHEWHOTO TIPe00pa30BaHus, TEOPEMa O XapaKTePUCTHUECCKOM MHOTOUJICHE.

88. Teopema "'amunbrona-Koamu.

89. CoOcTBEHHBIE BEKTOPHI M COOCTBEHHbBIC 3HAYCHUS, TEOPEMa O HAXOXKJACHHUH COOCTBEHHBIX 3HAUCHHM.

90. Teopema 06 OAHOMEPHBIX UHBAPUAHTHBIX IOJIPOCTPAHCTBAX.

91. loxazaTb, 9TO COOCTBEHHBIE BEKTOPHI, COOTBETCTBYIOLINE PA3IUIHBIM COOCTBEHHBIM 3HAUCHUSAM JIMHEHHO HE3aBHCHUMBL.

92. IIpocTpaHCTBa CO CKaJSIPHBIM IIPOU3BEICHUEM, IPOCTEHIIINE CBOMCTBA TAKUX IIPOCTPAHCTB.

93. Teopema Komm-bynskosckoro-I1IBapra.

94. CBolicTBa HOPMBI BEKTOPA.

95. OpTOroHATBHOCTH BEKTOPOB U MOJIPOCTPAHCTB, TEOpEMa 00 OPTOTOHAIBHEIX MHOXKECTBAX BEKTOPOB, IIPOLECC OPTOTOHATH3AIIHN
I'pama-IImunra.

96. OpTOroHaNBHOE JOMOJIHEHHE, TeopeMa 00 OPTOTOHATBHOM JOTIOTHECHHH.

97. TeopeMa 0 CBSI3U MeXly OPTOHOPMHUPOBAHHBIMU 0a3lCcaMU B IPOCTPAHCTBE CO CKAJLSIPHBIM IPOU3BEICHUEM.

98. JIuneitHbie (HyHKIIMOHANBI, TeOpeMa O JINHEWHOM (YHKI[MOHAJIE Ha IPOCTPAHCTBE CO CKAISPHBIM MTPOH3BEICHHEM.

99. ComnpsixeHHOE IIpeoOpa3oBaHue, TeOpeMa CYIECTBOBAHUS COIPSDKEHHOTO TPeoOpa3oBaHMUsI.

100. Teopema 0 cBO¥CTBaX CONPSKEHHBIX ITPEOOPA30BAHHIA.

101. Teopema 0 MaTpuIe CONPSKEHHOTO Pe0Opa3oBaHuUsl.

102. HopManbHbIe IpeoOpa3oBaHus, TeOpeMa 0 COOCTBEHHBIX BEKTOPAX M COOCTBEHHBIX 3HAUCHHUSIX HOPMAJILHOTO MPe0Opa3oBaHusl.
103. Kpurepuii coxpaHeHHs CKaJsIpHOTO NPOU3BEACHUS JIMHEHHBIM Ipeo0pa3oBaHUEM.

104. JIBa mOHATHS KBaAPaTUIHOH HOpMBI (Kak QYyHKIIMK M KaK MHOTOYJICHA), CBSA3b MEKIY HUMHU.

105. Teopema o MaTpuLe KBagpaTu4HOH GOpMBIL.

106. Teopema Jlarpanxa o IpUBEICHUH KBAJAPATUIHONW (HOPMBI K KAHOHHUYECKOMY BUJLY.

107. TeopeMa o npuUBeACHUU KBaPaTUYHOH (OPMBI K AUArOHAILHOMY BUY C IOMOIIBIO TIEpexo/ia K OpTOHOPMHUPOBAHHOMY Oa3ucy.
108. 3akoH WHEPIMK KBAAPATUIHBIX (GOPM.

109. Jluneiinas xnaccuduKarys KBaApaTHYHbLIX GopM.

110. Kputepwuit moaoxuTeIbHON OMPEIeICHHOCTH KBaJAPATUIHBIX (OopM.

111. Kpurepuii CunbBectpa.

Bompocsr k ak3ameny 3 cemectp

1. Onpexnenenue rpynmsl, roMoMop 3™, u3omMopdusm u apromMopdusm  Tpym. [loarpymmst. Kpurepwuit moarpymmst. Teopema Kamn.
2. Tlopoxnaromiee MHOXKECTBO rpymnibl. Teopema 0 CTpOEHUH IPYIIIbI, TOPOKIECHHOW MHOKECTBOM 3JIEMEHTOB.

3. opsanox >nemenTa. Llnkmiaeckue rpynmsl. TeopeMa 0 TUKITHYECKHX TPYTITIAX.

4. Cmexusle knaccsl. Teopema Jlarpanxa. Hopmansnas noarpynmna. @aktop-rpymnmna.

5. Teopema o0 romoMopdu3Me JUIs TPYIIL.

6. Kosnb110, mosikouib1o, ueaisl, pakTop-Koibio. Teopema o romomopdusMe 1ist KoJiell.

7. Teopema o paKTOp-KOJIBIIE IENIBIX JHCEIL.

8. Ilone. Xapaxrepucruka nojs. Teopema o IpocTOM MOJIE.

9. Teopema o haKTOP-KOIBIIE MHOTOWICHOB.

10. Paciumpenue nonsi.  Ilpucoenunenue sneMenToB k nomo. [Ipocroe pacmmpenue noms. [lopoxaaronuii 37eMeHT IPOCTOro
pacIIipeHus.

11. Anrebpandeckoe paciiupenue moisd. MHUHUManbHbIH MHOrOwIeH. CBOHCTBA MUHUMAJIBHOT'O MHOTOWIEHA.

12. TeopeMa 0 CyIIeCTBOBAaHHHU IPOCTOTO AJITeOPandecKoro paciMpeHust MO

13. Teopema o u30MOpdU3Me MPOCTOTO ANTeOPANIECKOro PACIIMPEHUS U (PaKTOP-KOJIbIa MHOTOWICHOB.

14. TTone pa3noxeHUs MHOTO4JICHOB. TeopeMa O CYIECTBOBAaHUU M €AMHCTBECHHOCTH TOJIS pa3iokeHus ((opMyIHpOBKa).
15. Koneunsle nosst. Teopema o yucie 31€MEHTOB B KOHEUHOM I10JIE.

16. OcHOBHas TeopemMa 0 KOHEUHBIX MOJISX.

17. Teopema 0 CTpOEHHU MYJIbTUIIIMKATUBHON IPYIIIbl KOHEYHOrO M0Js. IIpUMUTUBHBIA 3JI€MEHT.

18. Crenens pacimmpeHus o Haa noanoneM. Teopema o GamiHe.

19. Teopema 0 anreOpanvyHOCTH KOHEYHOT'O PACIIUPEHHS O,

20. Teopema o0 6a3uce MpocTOro aiaredpandeckoro pacuuperus. CieacTsus.

21. Teopema o nopsiikax MOANOJIEH KOHEUHOTO HOJS.

22. Teopema 0 pacHIMpeHUN KOHEYHOTO OJIs.

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKHM POCCHUA

@, denepanbHOE roCyJapCTBEHHOE OI0/HKETHOE 00pa3oBaTebHOE

YUYpeKIEHUE BICLIET0 00pa3oBaHus
«HensOunckuit rocygapersenHslil yausepcurer» (PI'EOY BO «Henl'Y»)

Pabouas nporpamma nucuumnasl "Anredpa' Mo HanmpaBIeHHIO NOATOTOBKH (crenuanpHoctd) 10.05.01
"KommsioTepHast 6e30macHOCT" HanpaBieHHOCTH (Ipo¢utio) crienmanu3anys N 1 "Aranns 6e30macHOCTH ctp. 16
koMmnbloTepHbIX cucteM" @I'BOY BO «Uenl'V»

23. IIpuMUTHBHBIM MHOTOWIeH. Teopema o CyliecTBOBaHUHM MPUMUTHBHOTO MHOT'OYJICHA.

24.  ABTomMOp(dU3MBI KOHEUHBIX TOJICH.

25. TeopeMa 0 1oJie Pa3IoKEHUs] HENPUBOJUMOI0 MHOIOWIEHA HaJl KOHEUHBIM nojeM. CiecTBusl.
26. luknoromuueckoe ( kKpyrosoe) mnose. Teopema 0 OArpyIIe UKIOTOMHYECKOTO OIS,

27. KpyroBele MHOrouwieHbl. TeopeMbl 0 KpyroBbIX MHOTOYJIECHAX.

28. TeopeMa 0 CBOMCTBaX KPyrOBBIX HOJIEH.

29. O mpeacTaBIeHUH HIEMEHTOB B KOHEYHBIX IOJISX.

6.4. Kputepuu oneHUBaHUS

IMopsnok npoBeneHUs IPOMEXKYTOUHOI aTTecTanuu

B xome n3ydeHns qUCHUIIINHEI «AnTe6pay» CTYICHT HOIDKEH BBHITONHHUTH 8 KOHTPOIBHBIX PaOOT M CAATh OJNH KOJIOKBHYM:

B 1-M u 2-M ceMecTpe — 3 KOHTPOJIbHBIE PabOTHI,

B 3-M ceMecTpe — 2 KOHTPOJIbHbIE PAaOOThI 1 KOJUIOKBUYM.

Kaskmast 13 KOHTPONBHEIX paboT, KOJUIOKBIYM H dK3aMeH oneHuBaeTcs B 20 6amos. Hapymerne cpokoB 6e3 yBaKHTEIBHOI TPHINHE
BEJIET 3a CO00I CHUKEHHE 0aIOB 32 KOHTPOJBHYIO PaOOTY M KOJUIOKBUYM Ha 2 6aiia 3a KaKIylo HEJEI0 3aJepPiKKH.

CBopiHas Tabnuia peiTunra ycrnesaemoctH (1,2 cemectp)
Ne TTepedeHb KOHTPOJIBHBIX MEPOTIPUATHI B ceMecTpe MakcuManbHOe KOJI-BO 0alioB

1 KoHTposbHBIE pabOThI 3x20=60
2 AxrtuBHas paboTa Ha 3aHATUSIX B TEUCHUE CeMecTpa 5

3 TlocemaemocTh (BCe 3aHITHS) 5

4 BeINONHEHUE BCEX JIOMAIIHUX 3a/laHUI 10

5 Dx3ameH 20
Uroro 100

CBopiHas TabyuIa peldTHHTa ycreBaeMocTH (3 cemectp)

Ne TTepedyeHb KOHTPOJIBHBIX MEPOTIPUATHIH B ceMecTpe MakcuManbHOE KOJI-BO OalIoB
1 KoHTposnbHbIE pabOThI 2x20=40

2 KomnokBuym 20

3 AxtuBHas paboTa Ha 3aHATHSX B TE€UEHHUE cemecTpa S

4 TlocemaeMocTh (Bce 3aHSATH)

5 BeInonHeHHe BCeX JOMAIITHHUX 3aJaHui 10
6 DK3ameH 20
Hroro 100

Kpurepuu orieHuBaHUsI KOHTPOJIBbHON pabOThI

MakcuManbHbIN 02T 3a KOHTPOJIBHYIO padoty — 20 6auioB.

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

OtmmaHo/3a4TeHo/S 6amnoB - PaboTa BEIMONHEHA B CPOK, 00yJarONIHiics OTIMYHO 3HACT MaTepual, yMeeT aHAITM3UPOBaTh IPoOIeMy I
MOXET IPaMOTHO IPOKOMMEHTHPOBATh BBIIIOJIHEHHYIO PaboTy.

3ajaHue pemeHo MPaBUIbHO, AaH MOHEIH, Pa3BEepPHYTHIH OTBET Ha IIOCTABICHHBIH BOIIPOC.

Xopoo/3auteHo/4 6amia - PaboTa BbInonHeHa B CpoK, 00ydaromuiicss XOpoIIo 3HaeT MaTepuall, yMeeT aHaIu3UpOBaTh NPodIeMy U
MO>KET IPaMOTHO TIPOKOMMEHTHPOBATH BHITIOMHEHHYIO padoTy. OOydaroIuiicst 10MycKaeT He3HAUNTeNIbHbIC OIIHOKH. BrmomHeHo 3/4
3aJlaHuA, 1aH HOJ'IHI)IFI, pa3BepHyTLIﬁ OTBET Ha IMOCTABJICHHBII BOITPOC, OAHAKO ObLTH AOMYIICHBI HETOYHOCTHU B OITPCACIICHU U HOHHTI/Iﬁ,
TEPMUHOB U Jp.

Y noBneTBopuTeIbHO/3auTeHO/3 Gaia - PaboTa BhINONIHEHA U cjaHa [TO3JHEE, YeM NIPEATNoarajaoch, U IpH 3TOM 00yJaromuiics
XOPOIIIO 3HACT MaTepHal, yMeeT aHAIM3HPOBATh IIPOOIIEMy H MOKET TPaMOTHO TPOKOMMEHTHPOBATH BBITOJTHCHHYIO PaboTy.
OOyuaromuiics JoITyckaeT He3HAUNTeIbHBIEe OMIOKY. BemonHeHo 1/2 3aganus, 1aH HEIOIHBIH OTBET HA ITOCTABICHHEII BOIIPOC.
HeynosnerBoputenbHo/He 3a4TeH0/2 Oanna - PaboTa He BhIONHEHA, 1100 00yJaromuiics He MOXKET OTBETUTH Ha KOHTPONIBHBIE
BOIPOCHI, HE OPHEHTHPYETCS B OCHOBHBIX ITOHATHUSX, H3JaracT MaTEPHAN C TPYAOM, C TPYOBIMU (paKTHUECKUMH U S3BIKOBBIMH
OH_II/I6K3.MI/I, 100 OTKA3LIBAETCSA OT OTBETOB Ha BOITPOCHI. Breinonaeno menee 1/2 3aJlaHus, Ha IMOCTaBJICHHBIN BOITPOCHI OTBET
OTCYTCTBYET HJIH HEIIOJHBIH, JOIMYIICHBI CYIIECTBEHHbIE OIMMOKH B TEPMUHAX U MOHSATHSX.

Kpurepuu onileHuBaHus 0TBETa Ha KOJUIOKBHYME

MaxkcrManbHbIH 6amt 3a KOJIOKBUYM — 20 GayioB.

16-20 6au10B, MOBHIMIECHHBIH YPOBEHb - CTYIEHTOM JIaH IOJIHBIH, B IOTHYECKOH MOCIEI0BATEILHOCTH PA3BEPHYTHII OTBET Ha
MTOCTaBJIEHHBIH BOIIPOC, II€ OH IPOJEMOHCTPUPOBAJ 3HAHUS IIPEAMETA.

11-15 6amnoB, 6a30BbIl ypoBeHb - CTY/ICHTOM JIaH Pa3BepHYTHIH OTBET Ha MOCTABJICHHBII BONPOC, TAE CTYACHT
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JIeMOHCTpHpYeT 3HaHus. OHAKO IOIyCKaeT HETOYHOCTh B OTBETE.

6-10 0annoB, MOPOToBEIid ypoBeHb - CTYJCHTOM JIaH OTBET, CBHJICTEILCTBYIOIINI B OCHOBHOM O 3HAHUH MPOIIECCOB U3y4aeMOit
JUCHUIUIMHBI, OTINYAIOIIUIACS HEOCTaTOYHOM rTyOMHOM U TIOJTHOTOM PacKpBITHs TEMbI, 3SHAHUEM OCHOBHBIX BOIIPOCOB TEOPHUH,
HEOCTaTOYHBIM YMEHHEM JaBaTh apIyMEHTUPOBAHHbBIE OTBETHI M IPUBOAUTH NPUMEpHL. JI0MycKaeT HECKOIBKO OIIHOOK B
COJIepKaHUH OTBETA.

0-5 GamnoB, ypoBeHb He copmupoBaH - CTyI€HTOM JJaH OTBET, KOTOPBINA COAEPIKHUT PSJI CEPbe3HBIX HETOUHOCTEH, 0OHAPY KUBAIOIINI
HE3HaHHE MPOIIECCOB N3yYyaeMOi MPEeAMETHON 00IaCTH, OTAMYAIOMINIICS HETTTyOOKHM PacKphITHEM TEMBI, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH, OTCYTCTBUEM JIOTHYHOCTH U IOCIe10BaTeIbHOCTH. CTYJeHT He CIIOCOOEH OTBETUTH Ha BOIIPOCHI 1aXKe IIPU
JIOTIOTHUTENBHBIX HAaBOASIINX BOTIPOCAX MPETIoIaBaTesl.

Kpurepun oueHuBaHUs OTBETa HA IK3aMEHE

MakcumanbHbIH 6am 3a sk3aMeH — 20 6amioB.

MaxkcuManbHbIi Oan 3a 3aganue — 5 6auios.

buners! ns sx3amena conepikart 4 3aganns (2 IpaKTUIECKUX 3aadd U 2 TEOPETUIECKHUX BOIPOCa). 3a KaKI0e BRIIIOTHEHHOE 3aaHNe
6usera CTyICHT MOKET IOJIy4UTh OT 2 10 5 6asoB:

— Ecnu 3a1aH1e BBINOJIHEHO NMPaBUIIBHO, TO OHO OLICHUBAETCs 5 OaiaMu.

— Ecnu 3a1aHye BBINOIHEHO ¢ OMMOKaMy, TO 0ajuIbl CHUJKAIOTCS B 3aBUCUMOCTH OT KOJIMYECTBA AOMYLICHHBIX OIIHOOK.

— Ecnu nonymena oxHa omubKa, To 3aHue olieHuBaeTcs 4 6aiaMy, IOMyIIeHb! ABe OMIHOKY — 3 GajiaMu, JOIYIIEHb! TPU OLIMOKH —
2 Oanmamu.

— Ecnu 3a1aHMe BBIOIHEHO YaCTUYHO, U BHINOJHEHHAS YacTh 3aaHus HE COAEPKUT OIIUOO0K, TO OHO OLIEHUBAETCs 2 OanaaMu.

— Ecnu momymnieHo Gornee Tpex omMOOK B 3aJaHUH WM CTYACHT BBIIIOIHIII MEHee ITOJIOBUHBI 3a/IaHUs U3 OWIIeTa, TO 332 HEro OH
nony4aer 0 0ayioB.

5 6aiIoB, OBBIICHHBIH YpOBeHb - CTYIEHTOM JaH MOJHBIH, B JIOTHYECKOH ITOCIIeJOBATEIEHOCTH Pa3BePHYTHI OTBET Ha
[IOCTaBJIEHHBIH BOIPOC, II€ OH IIPOJIEMOHCTPUPOBAIL 3HAHUS IIpeMeTa B IOJHOM 00beMe YueOHOH IIPOorpaMMBl, TOCTATOUYHO IITy00KO
OCMBICITHBAET IHUCIHIUINHY, CAMOCTOSTENEHO, M HICUEPITBIBAIOLIE OTBEUAET Ha TOMOIHUTEIBHBIE BOIIPOCHL, IIPHBOTUT COOCTBEHHEIE
IIPUMEpBI 0 NPOoOIeMaTHKe OCTABIEHHOTO BOIIPOCa, PELINII IIPE/UIOKEHHbIE IPAKTUYECKHE 3a1aHUs 03 OIIHOOK.

4 6ana, 6a30BbIil ypoBeHb - CTYJICHTOM JIaH pa3BEepPHYTHII OTBET HA MOCTABJICHHBIH BOMPOC, I/I¢ OH JIEMOHCTPUPYET 3HAHUS,
IPpUOOPETEHHBIC Ha JEKIIUOHHBIX U CEMHHAPCKUX 3aHATUSX, a TAKXKE TOJIydeHHbIE TIOCPEICTBOM H3YUeHHs 0083aTEeIbHBIX YIEOHbBIX
MaTepuaoB 10 Kypcy, AaeT apryMEHTHPOBaHHbBIE OTBETHI, IPUBOJIHUT PUMEPHI, OTBET JIOTHUYEH 1 nocienoBareneH. OTHAKO CTYACHT
JOITYCKAa€T HCTOYHOCTDb B OTBETEC. Pemmn MPEIIOKEHHBIC ITPAKTUYCCKUEC 3alaHUs C HC60.]'[]>1HI/IMI/I HETOYHOCTSIMHU.

3 Gama, moporoBblid ypoBeHb - CCTYIEeHTOM JIaH OTBET, CBUICTENBCTBYIONIHI B OCHOBHOM O 3HAHWH MPOLECCOB U3y4aeMOi
JUCLUTUIMHBI, OTIMYAOLIUICS HEJOCTATOYHOW IITyOUHOM U MOJTHOTON PacKpBITUS TEMBI, 3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, C1a00
c(hOpMUPOBaHHBIMYU HaBBIKAMH aHAJIH3a SIBIICHUH, IIPOLIECCOB, HEMOCTATOYHBIM YMEHHEM J1aBaTh apryMEHTHPOBAHHbBIE OTBETHI U
[IPUBOAUTH IIPUMEPHI, OTBET HEJOCTATOUHO JIOTUYEH U IOCIeJ0BaTeNeH OTBeTa. JloycKkaeT HECKOJIBKO OMINOOK B COEPIKaHUU OTBETA
Y pEeLIeHUH IPAKTUUECKHUX 3aTaHHH.

2 Ganna, ypoBeHb He copMupoBaH - CTyJEHTOM JaH OTBET, KOTOPBIil COAEPIKUT PSA CEPbE3HBIX HETOUHOCTEH, 0OHAPYKUBAIOIINIT
HE3HaHHE MPOIIECCOB N3yYaeMOi MPeAMETHON 00IaCTH, OTIMYAIOIINIICS HETTTyOOKHM PacKphITHEM TEMBbI, HE3HAHUEM OCHOBHBIX
BOITPOCOB TCOPHH, HCCq)Ole/IpOBaHHLIMI/I HaBBIKaAMH aHaJIM3a ﬂBﬂeHHﬁ, PO ECCOB, HCYMCHHUEM J1aBaTh apryMEHTUPOBAHHBIC OTBCTHI,
OTCYTCTBHEM JIOTHIHOCTH ¥ MOCIIEI0BATEILHOCTH. BHIBOIBI MOBEPXHOCTHEL. PelieHne npakTHUeCKuX 3aIaHHi He BBITOTHEHO.
CTyIleHT HE CHOCO6CH OTBCTHUTH HaA BOIIPOCHI AXKE MPHU JOMOJIHUTCIIBHBIX HABOAAIINX BOIIPpOCaX MperogaBaTeIs.

[Ipu ouleHMBaHUM PE3yIBTATOB YCBOCHUS TUCHUIUINHBI IPUMEHSETCS 0aUIbHO-PEHTHHIOBAs CUCTEMA.

B Teyenue yueOHOro ceMecTpa CTYACHTHI 32 KX IbIil BUI pabOThI TOTy9atoT 6ayutel. FITOroBast OlieHKa CKIaIbIBACTCS H3 CYMMBI
0aJIoB, MOJTYYCHHBIX B CEMECTPE, U 3a OTBET Ha 3aUeTe U K3aMEHe.

Kpurepun ouenuBanus sx3amena (1,2,3 cemectp)

Ne ni/m Habpannsie 6amibl OneHka

1. Menee 50 HEYJIOBJIETBOPUTEIBHO
2. 51-70 YIIOBJIETBOPUTEIHHO
3. 71-90 XOpOIIOo

4. 91-100 OTJINYHO

7. YHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMenayeMas qutepatypa

7.1.1. OcHoBHas JuTepaTypa
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ABTOpBI, COCTABUTEIH 3arnaBue W3parensctBo, Ton | Pecype
JI1.1 |Koctpuxun A. 1. BeeneHue B anrebpy: yueOHUK Mocksa : 9bC
(https://biblioclub.ru/index.php?page=book&id=62951) MITHMO, 2009
JI1.2 |Koctpukun A. U. Beenenue B anredpy: yueOHHK Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=63140) MITHMO, 2009
JI1.3 |Koctpuxus A. 1. BeeneHue B anrebpy: yueOHUK Mocksa : 9bC
(https://biblioclub.ru/index.php?page=book&id=63144) MITHMO, 2009
7.1.2. Jlono/IHUTe/ILHASL JIUTEPATypa
ABTOpBI, COCTaBUTEIHN 3ariaBue WsnparensctBo, ron| Pecypc
JI2.1 |Koctpuxun A. 1. C6opHuK 3a1a4 0 anredpe: 3aauHUK: COOPHUK 33124 U ynpaxHeHui | Mocksa : 9bC
(https://biblioclub.ru/index.php?page=book&id=63274) MITHMO, 2009
J12.2 |Anees P. K., Kopa6nés|J/Iuneiinas anredpa u reomeTpust: yueOHoe rocodue YensiOnHCK : 3BC
®. T'., Kopabnesa B. B.|(http://library.csu.ru/rbooks2/view2?code=local/007885/007885) WznarenbcTBO
YensOuHCKOTO
roCyJapCTBEHHOT O
YHUBEPCHTETA,
2022
7.1.3. MeTtonnueckue pa3padoTku
ABTOpEI, COCTaBUTEIHN 3ariaBue MzparensctBo, Ton| Pecypc
JI3.1 |3omorapesa H. 1., AnreOpa: OCHOBHOM KypC C PEUICHUSMH U YKa3aHUSIMHU: yueOHO- Mockaa : 9BC
ITomnos 0. A., MeToJuecKoe ocobue JlabopaTopust
Cemennsera H. JI., (https://biblioclub.ru/index.php?page=book&id=561677) 3HaHui, 2018
®enoroB M. B,
®enoros M. B.
JI3.2 |3omorapesa H. 1., Anre0pa: yriiyOlIeHHBIH KypC ¢ PEIICHUSIMHU U YKa3aHUSIMHU: Mockaa : 9BC
ITomnos 1O. A., Ca3zoHoB|y4uebHO-MeTOANUECKOE TOCOOHE JlabopaTopust
B. B., Cemennsesa H. |(https://biblioclub.ru/index.php?page=book&id=602073) 3HaHwui, 2021
JI., ®enoroB M. B.,
®enoros M. B.

7.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIEeKOMMYHHKAIHOHHOM ceTH "UnTepHer"

D1 |VYuusepcuterckas unpopmanmonnas cuctema POCCUS (YUC POCCHS) - remaTnyeckas 3JeKTpOHHAs OHOIHOTEeKa 1 6asa
JTAHHBIX [T UCCIIEIOBAHUI U y4eOHBIX KypcoB http://www.uisrussia.msu.ru

32 |JIeKTOpUyM - IPOCBETHTEIBCKUH MPOEKT: MACCOBBIE OTKPHIThIE OHJIANH-KYPCHI, OTKPBITHIN BHIC0APXHB JEKIHi By30B Poccnu
https://www.lektorium.tv

7.3 Ilepevyenb nHGPpOPMAIMOHHBIX TEXHOJIOTHIT

7.3.1 IlporpamMmmHoOe obecnieyeHue

LMS Moodle

MS Office365

Adobe Reader

Notepad++

7.3.2 IIpodeccuonaibHble 6a3b1 JAHHBIX M HHYOPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnexTpoHHBI Katanor HayuyHou onbnunoreku UYenl'V [DnekTpoHHsIi pecypce] : 6a3a ganHbix / Yenso. roc. yH-T. — YensOuuck, 1992.

2. Koncynprant [lmtoc [DneKTpoHHBIN pecypc] : ClpaBOYHO-IIPaBOBas cUcTeMa : 0a3a JaHHBIX / PETHOH. EHTpP MpaBoBOM HHPOPM.
Nudopmmpaso.

3. eLIBRARY.RU [OnexTpoHHBIH pecypc] : HaydHas 2JIeKTPOHHAsk OMONINOTeKa [HayqHOH MEPUOANKU HA PYCCKOM SI3BIKE |. —
Mockaa, [1999-]. - [locTyn K ONHBIM TeKcTaM Tocie peructpamun u3 cetu Yenl'Y. — URL: http://elibrary.ru/defaultx.asp.

4. Moodle [DneKTpoHHBIA pecypc]: cHcTeMa AUCTaHIMOHHOTO 00ydeHws : [0a3a naHHbIX | / Yens6. roc. yH-T. — UensOuHck, [0.1.]. —
Hocryn u3 cetn Yenl'Y witu, mocse perucTpaiyy U3 CeTH yH-Ta, U3 Jr000H TOYKH, UMerLIel focTyn B uHTepHer. — URL:
http://moodle.uio.csu.ru/login/index.php.
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5. Hayunas 6u6nuoteka Uena6MHCKOro rocy1apCTBEHHOTO yHUBEpCUTeTa [ DNeKTpOHHBIH pecypc] : [caitT] / Yensd. roc. yH-T. —
YensOunck, [2001-]. — Pexxum mocryna: http://www.lib.csu.ru/ , cBoOOOAHBIA. — 3aril. ¢ 3KpaHa.

6. InTepHeT yHUBEPCUTET HHPOPMAIMOHHBIX TEXHOJIOTHH [ DIEKTPOHHBII pecypc]. — DNeKTpoH. AaH. — PexxuM pocTymna :
http://www.intuit.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHME JJUCIIMIIJIMHBI (MOAY JIS)

Jlns peanuzanyu AUCHUIUTMHBI HCHIOJIB3YIOTCS YUeOHbIE ayJUTOPUH JUIsl IIPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA, 3aHATUI
CEeMHMHApPCKOr0 THIIA, TPYNIOBBIX U UHAUBUAYAIbHBIX KOHCYIbTALUH, TEKYIIEIr0 KOHTPOJISA M IPOMEKYTOUHOMN aTTeCTalllH, a TAaKXKe
MTOMEIICHHS JUIsl CAMOCTOSITEIbHOW PabOTHI.

VYueGHble ayANTOPUH YKOMIUIEKTOBAHBI CHIEHATN3UPOBAHHON MEOETbI0 M TEXHUYECKHMH CPEACTBAMH 00yUIEeHUS: IPOESKTOPOM,
9KPaHOM, MarHUTHO-MapKEPHOH JOCKOH, MapKepOM; C BOBMOXKHOCTBIO JEMOHCTPAIIUH AJIEKTPOHHBIX MPE3CHTAUN IIPU YPOBHE
OCBEILEHHUS, JOCTATOYHOM JUISl PaOOTHI ¢ KOHCTIEKTOM.

Jlns mpoBeieHus 3aHATUH JIEKIMOHHOTO TUIIAa UMEETCS IEMOHCTPAIIMOHHOE 000pYy0BaHKE: IPOCKTOP, IKPaH.

[MomenieHus st CaMOCTOSATETBHON pabOTH 00YJArOLIMXCSl OCHAIEHBI KOMIIBIOTEPHOM TEXHUKOH C MOIKITIOUEHHEM K CETH
«HTEepHET» 1 00ecIieueHreM JOCTYIA B JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEeNbHYIO Cpelly YHUBEPCHUTETA.

9. METOAUYECKHE YKA3ZAHUA JJIAA OBYYAIOIIIUXCA IO OCBOEHUIO ITNCITUIIJIMHBI (MO Y JIST)

[Ipu u3yyeHnn 1aHHOM JUCUUIUINHBI HCIIOIB3YIOTCS JIEKIIMOHHbIE, IPAaKTHUECKUE 3aHATHU U CaMOCTOsTeNbHas padoTta cryaeHTa. Ha
JICKIIMOHHBIX 3aHITUSAX MPENOJIaBaTellb U3JIaraeT OCHOBHOE COZIep)KaHKie TeM Iporpammbl. [IpopaboTKy JEKIMOHHOTO MaTepHuaia
CTYZICHTY JK€JIaTeJIbHO MPOBOJUTD KaK MOCIIE KX/OT0 3aHATHUS, TaK U 110 3aBEPUICHUIO TEMBbI. DTO IIO3BOJIUT CBA3ATh BOEAUHO
MTOJTy4YECHHBIE CBEJICHUS  COCTABUTH LEIbHYIO KapTUHY.

Ha npakTH4ecKux 3aHATHAX PEINArOTCs MPUKIaIHbIE 3aJa4H, TUIIOBBIE 33a4H 110 anreOpe, BBIIOIHIIOTCS OIEPaIiu C
anreOpanyeckuMu oObeKTaMu. PeKoMeHayeTcs nepe1 Kax IbIM HPaKTHYECKHM 3aHSATHEM BBIIIOJHHUTH IOMAIIHEee 3a/laHue, YTO
MTO3BOJIMTB JIy4llle YCBOUTH MPEIBIAYIINI MaTeprall, U U3y4uTh JIEKLIIMOHHBII MaTepual 1o npeacrosuei reme. CTyAeHTy xKellaTeIbHO
MIPOSIBJIATh AKTUBHOE YYaCTHE HA MPAKTUYECCKUX U JIEKIIUOHHBIX 3aHATHSX, 33]]aBaTh BOIPOCHI, IOCKOJIBKY YMEHHUE 0OOCHOBBIBATH
CBOIO TOUKY 3PEHHUS, HAX0XKJCHHE KOMIIPOMHUCCHOT'O PEIICHHS B ITUYECKHU BBIACP)KAaHHOH TUCKYCCHH HE TOJIBKO BAKHO UIS JIyUIIEro
YCBOCHHUSI MaTepraia, HoO M IEHUTCSI B PealbHOM )KU3HHU.

B ciydae npuMeHeHus: TpH 00yYeHUH AUCIUILIHHBI JJIEKTPOHHOTO 00YUeHHS, IUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA
o01menne 00yJaromuXcs 1 MperoJaBaTesss OCyIIeCTBISIETCS B PEKIME peabHOTO BpeMeHH (OHJIAH-JIeKIMY (BeOUHAPEI), YaThl,
BU/ICO-KOH(EPEHIINH H Jp.) WK OTIIOKEHHOTO BPEMEHH (CHCTEMa AUCTAaHIMOHHOTO 00y4ueHust Moodle, popyMmbl, 2JIeKTpOHHAS ToYTa
U ap.).

Bonbliyio yacTh BpeMEHU 00yJarouecs CaMOCTOSTEILHO paboTaloT ¢ y4eOHO-METOAMYECKUMU MaTeprataMu. CTyIeHTbl UMEIOT
BO3MOKHOCTh KOHCYJIBTHPOBATBCS C TIPETIOJABATENIEM T10 BCEM BOIIPOCaM, BOSHUKAIOLINM B X0JIE€ CAMOCTOSTEIBHON paboThI
MTOCPEICTBOM 3JIEKTPOHHOM MOYTHI, MECCEHPKEPOB, COIIMAIBHBIX CETEH U T.II.

Joctyn o0yyaromerocst K y4eOHBIM pecypcaM B PeXKUME OTIIOKEHHOTO BPEMEHH, CAMOCTOSITETIBHON pabOThI OCYILECTBIISIETCS Yepe3
ceTb VIHTEpHET B YZOOHOM /JIsl HETO MECTE, BPEMEHH U TEMIIE.

IMpu o0y4enuu JuI ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS JJICKTPOHHOE 00YUCHHUE, AUCTAHIIMOHHbBIE 00pa30BaTENbHbIE
TEXHOJIOTHH TIPEIyCMaTPUBAIOT BOZMOXKHOCTh NIpHeMa-Tiepeiadl HHGOpMAaIiK B JOCTYITHBIX IS HUX hopmax.

Peanuzaiys AUCUUIUIMHEI C IPUMEHEHUEM 3JIEKTPOHHOT0 00yUYEHUsI, AUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOTHi (nanee — 20,
JOT) ocymectBisieTcs Ha ocHOBaHUHU «[lo0kKeHUs O peanu3ali OCHOBHBIX U JIOTIOJIHUTEIbHBIX 00pa30BaTeIbHBIX IPOrPaMM C
IIPUMEHEHUEM 3JIEKTPOHHOTO 00yUYEeHUS M TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONOTHH B eaepanbHOM roCyAapCTBEHHOM
O10/KETHOM 00pa30BaTEIbHOM YUPEXKICHUN BBICIIEro 00pa3oBanus «HenssOMHCKUi rocy 1apcTBeHHBIH yHUBEpcUTeT, «Ilonoxenus
0 MOPSIIKE 3a4eTa 00yJaroLIMMUCS TI0 OCHOBHBIM IIPodeccHoHalbHBIM 00pa30BaTe/IbHBIM IPpOrpaMMaM BBICILIETO 00pa3oBaHuUs B
OI'BOY BO «Uenl V» pe3ynbTaToB OCBOCHHS B OPraHMU3aIMAX, OCYIIECTBIISIONINX 00pa30BaTeNIbHYIO AEATEIILHOCTD, y4eOHBIX
IIPEAMETOB, KypCOB, TUCLIUIIINH (MOAYJIEH), IPaKTHK, JOIOJIHUTEIBHBIX 00Pa30BaTENbHbIX IPOrPaMM» MOCPEACTBOM dIIEKTPOHHON
nHpopMamoHHo-o0pa3oBarenbHol cpeabl PI'BOY BO «Uenl Vy». B nckimountenbHbIx ciaydasx (popc-Maxkop U T.11.) IPH
peanu3zanuu o0pa3oBaresibHOU AeaTenbHOCTH ¢ mpuMeHeHreM D0, JIOT MoryT NpUMEHSATh KOMIIOHEHTHI, HE BXOSIIME B TIEpEUCHb
ANIEKTPOHHON HH(OPMAIIMOHHO-00Pa30BaTEILHON CPE/IbL.

10. CIEIIMAJIBHBIE YCJOBHA OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIINMMHUCS C UHBAJIMAHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXKHOCTSAMMU 3/10POBbS

OcBOCHHE TUCITUTIINHBI HHBATHIAMH W JTUIIAMU C OIrpaHNMYCHHBIMHU BO3MOKHOCTAMHU 310POBBS OCYIICCTBIIACTCA C
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WCIIONb30BAaHUEM CIEIHATBHBIX TEXHHYECKUX CPEICTB U TOJO HH(OPMAIMOHHBIX TEXHOJOTHH, MPEJOCTABISEMBIX PecypcHBIM
y4eOHO-METOIMYECKUM [IEHTPOM 0 00YUSHHIO HHBAIUIOB M JIHI] C OTPAaHMYESHHBIMH BO3MOXKHOCTSIMHE 3710poBbs Yenl'Y 1o 3ampocy
oOyuyarorerocs.

1. Mo6GunbHBIe crienHanbHbIe TEXHUUECKUE CPEICTBA IS JIML ¢ HApyLIEHHSMH 3pEHHS: TOPTATHBHBIN KOMITBIOTED C BBOJIOM/BBIBOJIOM
mpudrom bpaiins ¢ cunresaropom peun «ElBraile-W14J G2»; HoyrOyku ¢ IporpaMMHON 3kpaHHOro goctyna NVDA; 31eKTpoHHbIe
YBEIHYHUTENH /ISl YIAJICHHOTO TPOCMOTPA; BUACOYBEIMIUTEIHN OPTATUBHEIC; TU(IIOIIIeeD; TU(PPOBBIC TUKTOPOHEIL.

2. MoOunpHBIE CreNHabHble TEXHUYECKHE CPEACTBA NI JIMI C HAPYIISHUS MU CIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO MOJS CO
BCTPOCHHON COBMECTHMOCTBIO ¢ FM-ycTpoiicTBamu; paauokiacchl «CoHeT-PCM» ¢ mepelaTyMKoM, 3ayIIHBIM HHIYKTOPOM H
WHAYKIIMOHHOH TeTieH; cucreMa MHGOPMALMOHHAs Ui cliabociblmanmx nepeHocHas «Mctok» A2 co BCTPOCHHBIM IUIEEPOM —
3BYKOBBIM HH(POPMATOPOM; JOKYMEHT-KaMepa; MporpaMMHPyEMbIe CITYXOBBIC alNnapaThl HHIUBUAYAIHHOTO OJIb30BAHHUS.

3. AccuctuBHble MH()OPMAIIMOHHBIC TEXHOJIOTHH: IPOrPAMMHOE OOecIlieueHHe SKPaHHOTO JOCTyma ¢ cuHTe30M peun NVDA;
MPOrPaMMBbI SKPAaHHOTO YBEIMYCHUS; TPOrPAMMBbI PEUEBOI0 CHHTE3a JIIsl KOMITBIOTEPOB U HOYTOYKOB; IMPOrPaMMBI PEUYEBOr0 CHHTE3a
JUTS MOOHJTBHBIX YCTPOMCTB; DKpaHHast KIIaBUATypa; dKpaHHasl JIyTia.

Ilpn HeoOXoAMMOCTH I OOYYAIOMIMXCS C HAPYLICHHMSMU 3PCHHS Ha pabOuMX MecTax Ul IPOBEICHMS IPAKTHYCCKUX WIIH
a00paTOPHBIX 3aHITUH YCTaHABIMBACTCS CIICIMAJIbHOE MPOrpaMMHOE obecreueHue (mporpamma peueBod HaBuramun NVDA,
peYeBBIe CHHTE3aTOPEI, SKPaHHbIE JIYIIBI).

B yueOHble aymuTopuu oOecreyMBaeTCsl OCCIPENATCTBEHHBIA JOCTYH S OOYYalONIMXCS HMHBAIHUIAOB W OOyYarOIUXCS C
OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0pPOBbsS. B KakIoil aymuropuu, rie OOYydYaroTCs HMHBAIWABL WM JIMLIA C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 30POBBSI, IIPETyCMaTPUBAETCSI COOTBETCTBYIOIEE KOJTMIECTBO MECT JUIS OOYYAIOUIUXCS C yIeTOM HapyHIEHHH HX
3JI0POBBS.

J51s1 oCBOSHMS AUCUUTUTMHBEI HHBAJMIAM U JIAIaM C OTPaHUYSHHBIMHI BO3MOKHOCTSIMH 30POBBS IPEIOCTABISIETCS JOCTYII K IIEYaTHBIM
MCTOYHHMKAM, UMCIOIIUMCS B HayuHOH 6nbmroteke Yenl'VY, ¢ HOMOIIBIO ClEIHaIbHBIX TEXHUYECKUX CPEICTB; JOCTYII K 3JIEKTPOHHBIM
HUCTOYHUKAM, TIPEJICTABICHHBIM B (OpME 3JEKTPOHHOTO JOKyMeHTa B (¢oHae HayuHoi Oubmuorexku Yenl'Y wmu
9IIEKTPOHHO-OUOIMOTEUHBIX CHCTEMaX, ¢ MOMOIIBIO CIICHHAIBHBIX TEXHHYCCKHX M NPOrPAMMHBIX CpPeICTB (pabodyee MecTo Uit
HE3psYero MoJb30BaTeNsi C MPOTPaMMHBIM O0ECIeUeHHEM S3KpPaHHOTO J0CTyma ¢ cuHTe3oM peun NVDA, paboyee mecto ¢
KOMITBIOTEPHBIM POJIIEpOM U Ki1aBHaTypoil Clevy ¢ OONBIIMMYI KHONKAMHU M C Pa3/IeIISIONICH KIIaBUIIH HAKIIAJKOM ).
VY4ueOHO-MeToIuueCKre MaTepHaibl Ul 00YYalOIIUXCs U3 YHCJIa MHBAIUIOB U JIMI] C OTPAaHWYEHHBIMH BO3MOKHOCTSIMU 3I0POBBS
IIPeAOCTaBIIOTCS B hOpMax, aAalTUPOBAHHBIX K OTPAaHUYEHHSM HX 3JJ0pPOBbsl U BOCIPHUATHS HH(OpMaIIHU:

Jnst man ¢ HapyIIeHUSIMH 3pEHHS:

- B Ie4aTHOH (opMe yBETUUIEHHBIM IIPUDTOM,

- B (popMe DIIEKTPOHHOTO TOKYMEHTA,

- B popme aynuodaiina,

- B ieyaTHO#M (hopme mipudrom Bpaiins.

Jlis nu1 ¢ HapylIeHUsIMH CilyXa:

- B mieyaTHO# (opme,

- B (popMe DIIEKTPOHHOTO TOKYMEHTA.

Jlnist nu1; ¢ HapyHIeHUsIMHM OIIOPHO-ABUTaTENbHOIO ammapara:

- B IieyaTHO# (opme,

- B (hopMe AJIEKTPOHHOTO JOKYMEHTA,

- B hopme aynuodaiina.

JlaHHBIH epedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHICHTA 00YJaIOIIUXCSL.

J1n1s1 ’HBaJIMIOB | JIAI ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI OCBOCHHE AUCHUILIMHBI MOXKET OBITh YaCTUYHO FUIH TOJIHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAaHUEM JIMCTAHIIMOHHBIX 00pa3oBarenbHbIX TexHodoruid (Moodle, Adobe Connect Pro u mp.).

B ocBoeHWH IVCHUILIMHBI WHBAJIHAAMH H JIUIAMH C OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 3J0POBbSI UCIOJB3YEeTCS WHIMBUAYaIbHAS
pabora. Ilox uHAMBUAyalbHOH paboOTON ToApasymeBaeTcsi ABe (OPMBbI B3aUMOACHUCTBHS C MMpENojaBaTeieM: HHIUBUIyalbHAS
yueOHast paboTa (KOHCYJIBTALMH), T.€. TOMOJHHUTENBHOE pa3bsICHEHNEe ydeOHOro Marepuaia U yriiyOJIeHHOE M3ydeHHe MaTepuala ¢
TEMHU O6y‘la}OH_U/IMI/ICﬂ, KOTOPBIC B 3TOM 3aMHTEPCCOBAHbI, W HWHAUWBHUAYAJIbHAas BOCIUTATCIIbHAA pa60Ta. I/IHJII/IBI/I)IyaHBHBIC
KOHCYJIbTAllMH HANIPABJICHbI HA MHAWBUIYaIN3alNI0 00 ydeHWs M YCTAHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa MEXKIY IPENoAaBaTeieM
u O6y‘{a}OHH/IMC$[ HWHBAJIUA0M HUIIN O6y‘{a}OH_II/IMC$I C OTrpaHUYCHHBIMH BO3MOKHOCTSAMHU 3J0POBbS.

[Tpu npoBeeHUH MPOLE Ty Pl OLICHUBAHUSI PE3yJIbTATOB O0YUSHHUS MHBAIUJIOB H JIUII C OTPaHHYCHHBIMU BO3MOXKHOCTSIMU 3I0POBBSI 10
JAUCLIMIITIMHE O6eCHeqHBaCTCH BBIITOJIHCHUE CIICAYIOIIUX JOIIOJTHUTCIIBHBIX TpeGOBaHI/Iﬁ B 3aBUCHMOCTU OT HHIAWBUAYAJIbHBIX
0COOEHHOCTEH, 00YJarOIUXCSI:

a) MHCTPYKIMS MO TOPSIKY MPOBEACHHS MPOLEAYPhl OLICHUBAHUS MPEIOCTABIACTCS B JOCTYNHOW (opme (YCTHO, B MUCHMEHHOMN
bopme, B muceMeHHOH Gopme mpupToM bpaiinis, ycTHO ¢ HCIONBE30BaHIEM YCIYT CYpAOIEPEBOIINKA);

6) noctynHas Gopma IpeaoCTaBIeHHS 3aJaHNI OLIEHOYHBIX CPECTB (B MeYaTHOH (opMe, B Me4aTHOH hopMe yBETHIESHHBIM

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKHM POCCHUA

@, denepanbHOE roCyJapCTBEHHOE OI0/HKETHOE 00pa3oBaTebHOE

YUYpeXIECHUE BBICLIEr0 00pa3oBaHus
«HensOunckuit rocygapersenHslil yausepcurer» (PI'EOY BO «Henl'Y»)

Pabouwas nporpamma nucuumussl "Anredpa' mo HanmpaBIeHHIO TOATOTOBKH (cenuanbaoct) 10.05.01
"KommnbloTepHas 6e30macHOCTh" HanpaBiIeHHOCTH (po¢tio) crienmanm3anys N 1 "Ananu3 6e30macHOCTH cTp. 21
koMmnbloTepHbIX cucteM" @I'BOY BO «Uenl'V»

mpudrom, B medatHot popme mpudrom Bpaiiis, B hopMe IIEKTPOHHOTO JOKYMEHTA, 33IaHusl 3a4UThIBAIOTCS ACCUCTCHTOM, 3a/IaHUS
MPEIOCTABISIIOTCS C MCIIOJIb30BaHUEM CYPIOIICPEBOAA);

B) goctymnHas (opMa MpeJTOCTABICHHUs OTBETOB Ha 3alaHus (MMCBMEHHO Ha Oymare, HaOOp OTBETOB HA KOMIBIOTEpE, MHCHMEHHO
upudrom Bpaiins, ¢ ucmoab30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

Ipu npoBeieHUH MPOLIEAYPHI OLICHUBAHUS PE3YIBTaTOB O0YUYCHHS MHBAIUIOB M JIHIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 370POBbSI
MpeIyCMaTPUBACTCSI UCTIOIb30BAHUE TEXHUUECKHUX CPENICTB, HEOOXOAUMBIX MM B CBSI3H C UX HWHIUBUAYaJIbHBIMH OCOOCHHOCTAMH. DTH
cpencTBa MOryT ObITh pepocTaBieHbl Yenl 'Y Wil MOTYT HCIIONB30BaThCS COOCTBEHHBIC TeXHUUECKUe cpeacTBa. [Ipu HeobxomumocTn
WHBAJHAM U JIAI[AM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS MPEOCTABIISACTCS JOMOITHUTEILHOE BPEMs JUIsl IOATOTOBKH OTBETA
Ha 3a[aHHs, POLEypa OLCHHUBAHMS PE3YIbTATOB 00YUIEHHMS 0 TUCUUIUIMHE MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIIOB.

[IpoBeneHre MPOLEAYPHl OLCHUBAHUS PE3yJAbTATOB OOYYEHHS WHBAIHUIOB W JIUI C OrPAHHYCHHBIMH BO3MOXKHOCTSMH 3I0POBBS
JIOIyCKAETCS C MCIIOJIBb30BAHMEM AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIL.

© OI'bOY BO «Yenl'V»




Kourpoapuast pabora Ne4.
Bapuarnm 1

Haiiti manboapmmit o61mumii 1euTe/ b MHOTOUIEHOB
fl@)=a—22* +2% 22 +22—1u
g(z) = 23 + 322 + 32 +2 u ero ymHeiiHOE pasIoKeHUe.

OHpeLLeJIHTb KpPaTHOCTb KOPHA T = 1 MHOrOWIEHA

f(@).
Pasnoxurs muorowrer f(z) mo cremensam x + 1.
Haiitu Bce BelecTBEHHBIE KOPDHI MHOrO4YIeHa ¢(x).

Haiitu Bce HenpuBOIMMBIE MHOI'OYJIEHBI CTEIIEHU 3
Ha/JI [I0JIEM U3 TPEX JIEMEHTOB.

Pemmmts 3agay 1 Haq mosteM U3 ABYX 9JI€MEHTOB.

Kourposapuast pabora Ne4.
Bapuarwm 2

Haiitn Haunboapmmii o61mmii geimTe/ b MHOTOYIEHOB
flx)=a2° -2z 4+ 2% —22+2x—1nu
g(x) = 23 +22% + 22+ 1 u ero JuHeliHoe pasIOKeHHe.

OHpeﬂeJH/ITb KpPaTHOCTb KOPpHA T = 1 mMHOroO4JIeHa

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

Haittu Bce HenmpuBOMMBbIE MHOIOYWJIEHBI CTEIEHU 2
HaJI 110JIeM U3 IIATU 3JIEMEHTOB.

Pemuts 3agaqy 1 Ha moseM U3 AByX 3JI€MEHTOB.

Kourpoapuass pabora Ne4.
Bapuarm 3

Haittn nanbosbmuii o0Inii gejnTesib MHOTOYJIEHOB
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 MHOrO4JIEeHa

f(@).
Paszsioxkurh Muorowiex f(z) mo cremensam x — 1.
HaiiTu BCce BelecTBeHHbIE KOPHU MHOTOYJIeHA §(T).

Haittu Bce HenmpuBOAMMBbIE MHOIOYWJIEHBI CTEIEHU 3
Ha/JI [I0JIEM U3 TPEX JIEMEHTOB.

Pemmmts 3amgaay 1 Hag momeM n3 IBYX 9JI€MEHTOB.

Kourpoabpuas pabora Ne4.
Bapuarm 4

Haitrn sanbossmmii obmumii gemTe/ib MHOPOWIEHOB

flz)=a5+42* +72° + 72?2 + 42+ 1 n

g(x) = 2t — 23 — 2 + 1 u ero JMHeitHOe pa3iIOXKeHNe.

OmpeiesuTh KPaTHOCTh KOPHS & = —1 MHOTOYJIeHa

f(@).
Pazsoxurs MHOrOWIeH f(x) 10 cremensiM © — 1.
Haiitu BCe BelecTBEHHBIE KOPHU MHOTOWIEHA §(X).

Haiitu Bce HEIIpuBOJAMMbIC MHOI'OYJICHbI CTEIIeHU 5
HaJ II0JIEM U3 JIBYX 9JIEMEHTOB.

Pemurn 3a/1a9y 1 HaJl II0JIEM U3 JIBYX 9JIEMEHTOB.

Kourpoabpuas pabora Ne4.
Bapuarnwm 5

Haiitn manboabimit o0mmii 1eIMTeIb MHOTOUICHOB

flz) =25 52 + 72 — 222 + 42 — 8 m

g(z) = 2t — 2% — 2 + 1 u ero JmHeiHOE pa3iIOXKeHNeE.

OrnpesiesuTh KPaTHOCTh KOPHSL & = —2 MHOTOYJIEHA

f(@).
Passoxure muorowren f(z) mo cremensim x — 1.
HaiiTu BCe BemecTBeHHbIE KODHU MHOrO4IeHa §(T).

Haiitu Bce HenpuBOAMMBbIE MHOIOYJIEHBI CTEIEHH 3
HA/JT TI0JIEM U3 TPEX JJIEMEHTOB.

Pemurn 3a/1a9y 1 Ha/Jl T10JIEM U3 JIBYX 3JIEMEHTOB.

Kourpoabpuas paGora Ne4.
Bapuarm 6

Haiitn Hanboabinmii o61mmii 1eJIuTe b MHOTOYJIEHOB
flz)=a5+42* + 722 + 722 + 42+ 1 m
g(x) = x* — 323 + 22 + 4 u ero smueiinoe pazoxenue.

OnpeseuTh KPaTHOCTh KOPHSA & = —1 MHOTOYJIeHa

f(@).
Pazsioxkurs MHOrowien f(x) mo cremensm x — 1.
HaiiTu BCe BemecTBeHHBIE KODHU MHOrO4IeHa §(X).

Haiitu Bce HEIIPUBOJANUMbBIE MHOT'OYJIEHBI CTCEIICHHN 5
HaJI I10JIeEM U3 JABYX 3JIEMEHTOB.

Pemuts 3agaay 1 Ha1 MosteM U3 ABYX 3JE€MEHTOB.



Tunossle 3a5a4u 110 Kypcy “Asrebpa” nis crygenros rpynnst MK-101 (1 cemectp )

Cocrasuresib: KopabJsesa B.B.

1. Asrebpanyeckasi omepaius U ee CBOHCTBa
Ha muoxkectBe N 3amana anrebpantdeckast omepanus * CAEAYIOMUM obpa3oMm: & x y = xy + 2. [IpoBepuTh KOPppPEeKTHOCTH
3alaHus AJIrebparmdecKol Olepalii U BBIIOJHEHHE OCHOBHBIX CBOWCTB (aCCOIMATUBHOCTb, KOMMYTATUBHOCTD, HAJIAIME
HEHTPaIbHOr0, 0GPATHOIO JIEMEHTOB).

2. KoMmjiekcHbIe Yucja

- : Ny 34
(a) Haiiru snadenme Bprpazkenns (2 4 4)(1 —4) + =,
1—i
—V3+i

(b) Bamumcarb B TpUroHomMerpuveckoii hbopme Iucsio

120
2-2i

¢) Boraucaurs | == .

(c) - (\/571)

(d) Bammcars B anrebGpamteckoit bopme 31eMeHTHI MHOKeCTBa v/ —16.

-1 0 .
,C< 9 1>HaI/ITI/I

3. Marpuribt

2 -1 0 0
,Z[JIHManHuA<_1 9 g 1),B

= =N O

(a) B-A4;
(b) A-B+2C;

(c) smauenme muorouwnena f(z) = a3

— 3z + 2 or marpuiel C.

4. Onpenenurenn

1 01 -1
(a) BerumcanTs OnperesuTeNb 0 201
1 0 2 0
-1 1 0 1
1 -1 -2
(b) Hattru AL, rtne A= 2 1 =2
1 -2 -3
1 -1 -2 -4 -2 2
(¢) Pemmmrs marpuvHoe ypaBHerne [ 2 1 -2 |«X=| -3 1 5
1 -2 -3 -6 —4 2
5. CucreMbl JIMHEHHBIX ypaBHEHUM
r—y+2z =2,
(a) Pemurs cucremy ypasaenuii Mmerogom Kpamepa: ¢ 2z + 3y — 2z = 3,

2z —y+ 3z =4.

21‘1 + 71’2 + 31’3 + x4 = 6,
(b) HaitTu obriee pelenue CUCTEMbl JINHEHHBIX yPABHEHUIT 3x1 + 5x2 + 2x3 + 224 = 4,
921 +4xo + x3 + Txy = 2.

6. MHOrO4J1eHbI
Haii 6 it 0OIIMiA =% 4t + 723 — T +4r—1 = 2% + 323 244
(a) Haiiru HanGonpmmit obmmit gemress MHOrOUIeHOB f (1) = & xt 4 Tx x4+ 4x ug(z)=a*+32° +2°+
U €ero jJuHeiiHoe pas3jiozKeHue.
OmpesiesnTh KPaTHOCTD KOPHS © = 1 MHOrOuwIeHa f(x).
Pazsoxurh MHOrOWIEH f(x) 1O cremeHsM T — 2.
Haiitu cymmy uncest, oGpaTHBIX KOMILIEKCHBIM KOPHSIM MHOTOWIeHa f(x).

BripasuTh 4yepe3 sj1eMeHTapHble CUMMETPUYECKE MHOIOUJIEHBI MHOTI'OUJIEH x%mg + m%x% + x%xi + x%mg + m%xi + x%xi



Kourposapuast pabora 2
Bapuarm 1
. JIunelino 3aBUCHMBI JI BEKTOPBI

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

. Haiitn 6a3ucel cyMMBbI 1 TIepecevIeHus TOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. s cucrembr
T+ 2x9 + 13+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

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

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.

(¢) Haiitu 6a3ucel ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAaHCTBa R3 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI' M COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 3

. Jlunelno 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHus OIIPOCTPAHCTB

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 OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CH-
CTEMY PEelIeHUil.

. Bamano orobpaskenne ¢ u3 R? B R? dbopmymoit

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

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

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

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/JaHO MaT-

purieit 4 1 0
-3 0 0

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

. IIycte P — moJte u3 aByx 3jeMenToB. CKOJIBKO 6a3uCOB B

mnpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 2
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

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

. Haiitu 6a3uchl cyMMBbI U TIepecedeHunsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201 + 229 + 23+ 24 =0
3I1+3I2+3I3+SE4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHOI MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano orobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO ¢ — JMHEHHBIH OnEPATOD.
(b) Bammcarh ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero siapa u obpasa.

. Jluneitnoe mpeobpasoBanue mpocTpancTsa R® 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTODHI.

. Iycts P — moJjte u3 aByx v7emMeHToB. CKOJIBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 4

. JIuHeHO 3aBUCHMBI JII BEKTOPHI

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

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

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

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + bxs + 224 =0
HafTH paHT OCHOBHON MATPHUILI U (DYHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopymoit

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

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

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

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. JIuneitnoe mpeobpaszoBanne mpocrpancTBa R? 3amamo mMat-

purieit 3 2 1
0 5 1
0 -6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

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

mnpocrpamcree P37



DK3aMeH 110 ajredpe, creruaabHocTh 10.05.01 — KoMmnbloTepHasi 6e301acHOCTb
Buner 1.

1. Kpurepuit 6a3uca.

2. IlpocTpancTBa €O CKAJSIPHBIM MPOU3BEIEHUEM. leopeMa O MPOCTEHIINX CBOMCTBAX TAKHUX IIPO-
CTPaHCTB.
3. Jlokazarh, 9YTO €CJIU BEKTODHI a1, G2, A3 JIMHEHHO 3aBUCUMBI I BEKTOD (3 HE BBIPAXKAETCs JIMHEIHO

1epe3 BEKTOPBI a1 U G, TO G U Ao PA3TUIAIOTCI MEXKJLy COOOM JIMIIL YUCTOBBIM MHOYKUTEJIEM.
4. BBIACHUTD, MOYKHO JIU MATPHUILY

0 -6 0
1 5 0
3 2 1
JINHEHOTO MpeoOpa30BaHus MIPUBECTH K JUATOHAJIBHOMY BUJLY IIyTeM IepeXxojia K HOBOMY 0a3ucy.
CocraBuresb B.B.Kopa6JeBa
3as.xkadenapoit KbullA A.H. Pyuaii

Dk3ameH 10 ajirebpe, crnenuajabHocTh 10.05.01 — KomnboTepHasi 6e3011acHOCTb
Buaer 2.

1. Oupejienenne JimHeHHOTO oneparopa. Teopema 0 CBOHCTBAX JIMHEHHBIX OIEPATOPOB.
2. 3aKOH WHEPINU KBaPATUIHBIX (DOPM.

3. JlokazaTb, 9YTO €CJId BEKTOPHI a1, a3 . - . , Af JIAHEHHO HE3aBUCUMBI, & BEKTOPHI 41, A3 - - . , ), b JIMHEH-
HO 3aBUCHUMBI, TO BEKTOD b JIMHEITHO BBIPAXKAETCST 9epe3 a1, a3 . . . , G-

4. JlokazaTb, 9TO KaXKJasl U3 JBYX 3aJaHHBIX CACTEM BEKTODOB SIBJISETCH OA3MCOM, W HANTU CBI3b
MEXK/1y KOODJMHATAMHU OJHOI'O U TOT'O XK€ BEKTOPA B 9TUX 0a3ucax:

S={(1,2,1),(2,3,3),(5,11,5)}, 8" ={(3,5,8), (5,14, 13), (6,23,15) }.
CocraBureiib B.B.KopabJieBa

3as.kadeapoit KbullA A.H. Pyuaii

DK3aMeH II0 ajiredope, creiuaabHocTh 10.05.01 — KomMmnbiloTepHasi 6e301acHOCTb
Buner 3.

1. Jluneitabre nmpeobpazoBanus ITpocTpancTBa. MaTpuilsl uHEHONO TPeodpa30BaHus B PA3HBIX 0a3M-
cax.

2. Teopema o MaTpuile KBaIpPaTUIHON (HOPMBI.

3. Ilycrs A — MaTpuIla MOJIOXKUTEIBHO OIIPEIeIEHHON BeIeCTBEHHOI KBaipaTudHoii ¢popmbl. Jloka-
3aTb, UTO CyIIECTBYeT oOpaTuMas MaTpuna S, Takasd, uro A = StS.

4. JIonoJHATE J10 OPTOrOHAIBHOIO 6a31ca YeThIPEXMEPHOro IIPOCTPAHCTBA cucTeMy BekTopos (1,1, 1,0),
(1,-2,1,0).

CocraBuresib B.B.KopabJiesa

3as.kadeapoit KbullA A H. Pyuait



Bapuant 1

Nel. Haiitu Bce Takme HETpUBOMMbIE MHOTOYJIEHBI BTOPOIT CTEIEeHN HaT 1ToJIeM Zs,
aro kKoaddurment npu 2 pasen 1 nm 2.

Ne2. Tlepeuncinthb Bee sjementhl dpaxTop-Koibia Zs[X|/(22% +x + 1), nocrpouts
TaOJINILY CITOKEHIST U TAOJIUILY YMHOZKEHNS [T TAHHOTO (QaKTOP-KOJIBIIA, [Tt KAZK/I0T0
9JIEMEHTa YKA3aTh IIPOTHBOMOJIOKHbIN 1 JIJTsT KasKJI0r0 HEHYJIEBOTO JIEMEHTa yKA3aTh
O0OpaTHBIII.

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

a) II0Ka3aTh, 4TO ot 41 HEIIPUBOINM HaJl Zio;

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

B) HaiiTu obparHbli aeMent jyis (22 + z] € Zo| X/ (2 + 23 + 1);

r) HalTH oGpaTHbBI a1eMenT st (23 + 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 CTEeIeHN HaJl 10J1eM Zs.

Ne2. TTepeuncinth Bee seMenthl pakrop-Koibia Zg[X]/(22%+2), nocrponts Tab-
JIUILY CJIOKEHUS M TabJIMIYy YMHOMKEHUsI JIJIsl JIAHHOTO (haKTOP-KOJIbIA, JIJIsl KAZK0T0
3JIEMEHTa YKa3aTh MPOTUBOIOJIOKHBIN U JIJIs KazKJIOr0 HEHYJIEBOIO 9JIeMEeHTa YKA3aTh
oOpaTHBIII.

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

a) 110Ka3aThb, 4TO 42+ +1 HEIIPUBOAUM Hal Zio;

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

B) HaiiTi 0OpaTHbiil sement s (22 + x| € Zo[ X/ (2t + 23 + 22 + 2 + 1);

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

Ne4., Haittu muorowien 6-oit crenenu ¢ kodddummentamu us mnojs Q rakoii, 941o
a= \/3 + \3/6 ABJIAETCA €ro KOPHEM.



Homariass padoTa 110 TeOpun KOJIel U TeOPUU ToJieit

[Iycts a, b, ¢, d, e - 9T0, COOTBETCTBEHHO, KOJINIECTBO OYKB B BAIINX (DaMUJINK, TTOJTHOM UMEHH, OTYECTBE, JIE€HD

n MecCdll Balllero poxKJICHUA.

1.

10.

11.

Haitru manbompinuii oOmuit 1eanTe/b MHOTOYICHOB
f(x) = 2% +b2° + ca’ + da® + ex® + ax + 1,
gx)=a*+(c+d+e)r® +(a+ct+e)r*+ (b+d+e)r+1
HaJ1 oaaMu s, L, L.

BruisicHuTb, gBJII€TC TN TIOJIEM KaKJ10€ U3 KOJIel, Zyap+1, Ligaer1 A Ligper1. HARTH MyJIBTUIIMKATUBHY IO
IPYIILY KaXKJI0Io u3 3TuX KoJiell. HaiiTu mopsiioK KaxKJ0ro 3jeMeHTa MyJIbTHILIMKATUBHON I'pymibl. B
KaxkJIOM M3 KOJIel IIpoBepuTh 3jieMeHThl 35, 11a, 13b, 17¢ Ha obparumocth. Ecian sjiement obparum B
HEKOTOPOM KOJIbIIE, TO HAWTH OOPATHBIN K HEMY B 9TOM KOJIBIIE.

[Iycrs Ih, I — uneanst B kosblle K. Jlokazars, uro Iy + Iy = {iy + iy | iy € I1,is € I} — 9710 Takxe
naeaa B Koyble K.

[Iycrs I — 1o maean B kosbile K. Pacemorpum muoxkectso r(1) == {x € K | Yu € I zu = 0}.
Hokazare, uro r(I) — 310 nnean B kosbie K.

Hokazarb, uro 27, U 37 He aBJIgeTcd HOIKOJILIIOM B KOJbIE Z.

. I[.HH Ka>KJ10Io u3 CJICAYIOINNX MHOI'OYJIEHOB BPYYHY IO HalTH KAHOHUYECKOE pa3JjiozKeHue Hal TeM I10JIeM,

Ha/T KOTOPBIM OH PaCcCMOTPEH:

o " +ar®+ (a+1)2° + ba* + (b+ 1)2® + ca? + (c+ 1)z + 1 € Fa[x];
oz’ + (b+1)a’+ (a+1)2° 4 (¢4 1)a* + az® + cx® + bx + 1 € Fafz];
o ' +cxb+ (a+ 1)2® + (b+ 1)zt + (c+ 1)a® + az® + bx + 1 € Fyx];
o 2%+ (a+1)2°+ (b+ 1)zt + (c+ 1)2® + az® + bx + 1 € Fs[z];
x +(a+1)x5+(b+2)x4 (c+ 1)z + az? + cx + 1 € F3[x];

Jlokazars, 9T0 B IPOU3BOJILHOM KoJblie K [1st sI0ObIX a, b € K mmeer Mecto pasenctso (—a)(—b) = ab.

. Jlokazarhb, 41O

® JIeJINTEJIb HYJId B KOJIBIIE C e,H‘I/IHI/IHeﬁ ABJIACTCA HeO6paTI/IMbIM JIEMEHTOM 95TOI'O KOJIbIla,

® JJICMCHT B KOHCYHOM KOJIBIIC C eJII/IHI/IHGIU/I HeO6paTI/IM TO/la 1 TOJIBKO TOI'ZIa, KOI'Zla ABJIAETCA JCJIN-
TeJIeM HYJId.

. st muorounienos f(x) = 25+ (a+b)axt + (b+c)2® + (c+ d)z* + (d+e)xr + 1, g(x) =2°+ (a+c)z* +

(b+d)z® + (a+ d)a® + (b+ e)x + 2 € Zs[x]

® BLISACHUTD, ABJISIOTCA 1 HossMu dakrop-kombia Ky = Zs[z]/(f(2)), Ky = Zs[x]/(g(x));

e HailiTH KAHOHWYIECKNE pa3/iozkeHus: MHOTOWIeHOB f(x) u g(x) Hax Zs;

IIycre F — moste u a,b,g € Flx], npudem g # 0. okazars, uto cpaBaerue af = b(mod g) nmeer
pererne f € F[z] Torma u Tonpko Torma, korga HO/(a, g) menmut muOrOWIEH b.

Pemurs B F3[z] cpasaenust



o (22 +1)f(x) = 1(mod (2 +1));
o (2t + 2+ 22+ 1)f(x) = 22+ 1(mod (2° +1)).

12. JTokasatp, aro dakropkosisino K[x]/(z* + 2° + 2 + 1) me Moxer ObITh mOIEM, KAKUM Obl HH GBLIO
KOMMYTATHBHOE KOJIBIO K ¢ eguHuIeil.

13.

w

ycrs fi(z) =2* + 2+ 1, fo(z) = 2* + 22 + 1, f3(z) = 2 + 2® + 1 € Fy. Ilycers gy (z) = ax? + bx + ¢,
g2(z) = (a+1)2? + (b+ 1)z + a, g3(z) = (a + 1)z + bz + 1. Bocnonb30BaBmuCch KOHCTPYKTUBHOCTBIO
JI0Ka3aTeIbCTBa KUTAfiCKOH TeopeMbl 06 OCTATKAX, PEIIUTh CHCTEMY

h = g1(mod f),
h = go(mod f5),
h = gs(mod f3)

14. ITycte F' — 310 nogmnose nonss K. /lokazarh, 9To 1ojie K MOXKHO paccMaTpuBaTh KaK BEKTOPHOE ITPO-
CTPAHCTBO (T.€. 3JIeMEHTHI 10J1s1 K — 9TO BEKTOPA) ¢ MHOXKECTBOM CKaJsipoB F.

15. Jlokazatb, uto nojs @, R u C nomapuo He n3oMopdHbI.

16. Haiitu siemenT, oOpaTHBIN K 33/ JaHHOMY:

2+3v3 B mome {a+bV3 | a,b€Q} =Q(V3) = Q[z]/(«? — 3);
1 —+v5Bsmome {a+bV5 | a,beQ} =Q(5) = Qlz]/(2* — 5);

e 3+ V2—3V4Asuone {a+bv2+cV4i|abceQ} =Q(V2) =2Q[x]/(2?—2);
e 1—2V3+ V9B uone {a+bv3+c/9 | ab ceQ}=Q(V3) = Q[x]/(x® — 3);

17. TIyers Q(v/2,4/3) — 5T0 moJIe, HOIyUeHHOE IPUCOeIMHEHEEM 31eMeHTOB /2 1 /3 K momo Q, a Q(v/2 +
V/3) — 3TO mOJIe, TOIYYEHHOE NIPUCOCINHEHIEM 3/eMenTa /2 4 v/3 K momo Q. Jlokazars, 4To mojis
Q(vV2,V3) 1 Q(v/2 +/3) coBnagaior (cocTOAT U3 OJHEX M TEX JKe JJIEMEHTOB).

18. Ilyctrbm =1+ ((a+ b + ¢ + d + e) mod 9). Bo Bropom Tome kuuru JIusra, Huneppaitrepa "Koneunbie
nosist" B Tabsuie C cojiepKaTcs Bce HEIPUBOUMbBIE MHOTOUIEHBI MaJIbIX CTEIEeHEeH Ha/l MOJIsIMUA MAaJIOro
npoctoro mopsiika. Ilycts f,, — 910 m-it o cuery B Tabsmns C HENPUBOAUMBIH HaJ Zs MHOTOYIEH
crertenu 6.

e TToctpouts noste GF(2%) ¢ momorpio MHorouIeHa fi,;
e HaiiTu B OCTPOEHHOM T10JI€ BCE MPUMUTUBHBIE 9JIEMEHTHI;

e Haiitu Bce kopuu f,, B nocrpoennom moje GF(2°);

e J[j151 0JTHOTO M3 HAMIEHHBIX TPUMUTHBHBIX 3JIEMEHTOB ITOCTPOUTH TAOJIUILY JUCKPETHOTO JIorapudma
u jorapudma Arobu;

e OmpeeUTh MOPsJIOK MHOTOUIEHA f,. ABisiercs jm f,, TpUMUTUBHBIM?

19. Iloctpouts nons Fig, Fgy n Fg Kak (hakKTOP-KOJIbIA ¢ TOMOIIBIO MOAXOIANINX HEIIPUBOIUMBIX MHOIO-
YJICHOB M HANTH B HUX BCE MOJIOJIS (BBIIACATH JIEMEHTHI).

20. /loxazaTb, 9TO

® B KOHEYHOM MOJI€ YETHON XapaKTepUCTUKHN K&)K,[[blﬁ QJICMEHT My.HbTHH.HPIK&THBHOfI T'PYIIIbI ABJIfA-
€TCAd MYJIbTUIIJIMKaTUBHBIM KBa/JpaTOM JIpPYI'Oro sJjieMeHTa,



21.

22.

23.
24.

25.

26.

27.

28.

29.

® B KOHEYHOM II0JIe HEYETHOM XapaKTEPUCTUKU B TOYHOCTU IIOJIOBUHA JIEMEHTOB MYJIbTUILIMKATHUB-
HOI I'PYIIIIbI ABJIAIOTCA MYJIBTUIIJIMKATUBHBIMU KBaJlpaTaMH.

Ilycte F, — KoHedHOe I10JI€ HeYeTHOro Hopsika ¢. JlokasaTh, ITO 9j1eMeHT —1 sBJIAeTcs KBaJIPaTOM B
[ Torga u Tombko Tora, Korma ¢ = 1(4).

ITycts F, — xoneunoe mosie nedeTHoro nopgaika q u g — nose-pacmmpenue. JlokasaTh, 9TO BCAKUIL
sieMeHT u3 Fy aBiigercs KBagpaToM B rpyiie FZZ.

Omucarhb CTPYKTYPY HOMIOJIEH O Fhs0ab.
J1J1st MHOTO'1JIEHOB
f(x)y =2+ (a+b)a*+ (b+c)2® + (c+d)x® + (d +e)x + 1,
g(@) =2+ (a+c)z* + (b+d)z® + (a+ d)z* + (b+e)x + 1,
h(z) =2+ (a+b+c)a* +(a+d+e)x® +(b+d+e)r* +(a+b+e)r+1,
paccMaTpuBas X IIOCJIeI0BATEILHO HAJ HOJSIMUA Zo, L3 U L

® OIIpeaeJINTh II0JIA Pa3JIO2KCHHA ITUX MHOI'OYJIEHOB W IIOCTPOUTL KaHOHMYECKHNE Pa3J/IOXKEeHUA 3THUX
MHOI'OYJIEHOB B COOTBETCTBYIOIIUX IT0JIAX PA3JIOZKEHUNA]

® OIIpeae/INTh IMMOPAJAKN 3TUX MHOI'OYJICHOB,

Jlokazath, uTo pacmupenue L 1mojs K gBjisieTcss KOHeYHbIM PACIIUPEHUEM TOTJIa U TOJIBKO TOT/Ia, KOT/Ia
L moxeT ObITH HOJIydeHO u3 K ¢ MOMOIIBIO PUCOSIUHEHN KOHEYHOTO YUC/Ia ajredpandecknx Haj K
3JIEMEHTOB.

JlokazaTrh, 9T0 eciu  — ajnredpandecKuii ajieMenT HaJl rnojeM L, riae L — ajnredpandeckoe paciinpeHue
nosist K, 1o astemeHT 6 siByisieTcs aaredbpandeckuM Tak:ke Hal mojeMm K. Jpyrumu ciioBaMu, HYKHO JTOKa-
3aTh, 9TO ec/in ' — 310 anredpaunteckoe paciiupenue 1noJjs L, To F' — 310 anredpauteckoe paciiupeHue
u noas K.

Pemures CJTY (naiitn @®CP) na| KoneunbiM nojiem Fy = Fis, rjie a-kKopenb muorownena f(z) = x3+x+1,

1 1 1 1
acd® +ba+c aa®+da+b a—+1 ea® +aa+ ¢
ca?+ba+d a24+a+1 da?2+ba+a oa*+ea+a

,HOKaSaTb, 9TO CYMMa BCEX 3JIEMEHTOB KOHEYHOI'O II0JId IopsiaKa q > 2 paBHa 0. quy PaBHO IIPOU3BE-
JeHne BCeX HEHYJIEBBIX 3JIEMEHTOB KOHEYHOI'O oJist?

[Iyctrb m =4 + ((a + b + ¢ + d + e) mod 3).

® JIOCTPOUTH IIOJIE ]Fgm C IIOMOIIBIO ITOJAXOJAIICIO HEIITPUBOIMMOI'O MHOI'OYJIeHAa,

e Ha/[ IIPOCTLIM HOJIOJIEM HAfTH MHHEMAJIbHbIE MHOIOWIEHBL fg U f, [l 9JIeMEHTOB
B =(a+b)a®+a®+1,
y=a*+ (b+e)a® +a+ (b+c);

® HailTH Bce KOPHU MHOIOWIEHOB fg U f, B 10J1e Fom;

IIOCTPOUTE (YKA3aTh) IIOJIA PA3JIOKEHNs MHOIOWICHOB fg 1 f.

3



30. IToctpouthb KoHeunble moJd Fg, Fig, Fo, Fo7 ¢ TOMOIIBIO TOJIXOAAININX HEITPUBOJIUMBIX MHOI'OYJIEHOB.

BBINUCATH I'PyIILy aBroMopdusmos (rpymmy [aiya) KazxK0oro u3 3rux mojeil B BUJIE MOJICTAHOBOK.
Banucarh KaXKIyio MOJICTAHOBKY B BUJIE€ TIPOU3BE/ICHUsT HE3aBUCUMBIX ITUKJIOB.

HalTH MUHUMAJIbHBIII MHOT'OYJIEH KaxKJ0r0 3JIEMEHTa HAJl IPOCTBIM HOJIOJIEM;

B KaxKJIOM U3 10JIeil HallTu NPUMHUTUBHBIN 3JIEMEHT U IIOCTPOUTH TabJIUILY JIUCKPETHOIO jjorapudma
u Tabsuiy Jjorapudma fkobu, B3siB 38 OCHOBY Hail/IeHHBIN TPUMUTUBHBIN 9JIEMEHT.

31. ITycrs none Fig noctpoeno Kak daxTopkombio Zs[x|/(f), tne f(x) = 2t + 2+ 1 € Zy[x]. Haittu cien u
HopMmy sieMenTa 3 = a2 + (a + b)a? + (¢ + d)a + e € Fig Haj KaxkbIM U3 1ojnodeit mous Fyg.

32. JlaHo JIMHEIHOE OJTHOPOJIHOE PEKYPPEHTHOE COOTHOIICHHE Ha, TOJIeM Zsg, 3a/aHnasd (popMyJIoit

Snt6 = Snts + 0Spia + cSpas + dspio + €Sp1 + Sn

BBININCATH XapaKTEPUCTUIECKUT MHOTOYWIEH JaHHOM MOC/Ie10BaTEeTbHOCTH;

JJIg BBIIIKCAHHOT'O XapPaKTEPUCTUYIECKOI'O MHOT'OYJICHA IIOCTPOUTD I10JI€ Pa3JIOZKEHU A 1 HalTU KaHO-
HIYECKOEe pa3JjIozKeHUe B 9TOM IIOJIE;

HAHTH MOPSATOK XapaKTEPUCTUIECKOTO MHOTOUIECHA U ITEPUOJ, UMITYJILCHON (DYHKITNN;

HalTH IIepuo/L Iocjae10BaTe/IbHOCTU C Ha9aJIbHBIMU YCJIOBUAMN

So=a,81 =b,s9 =c,s3=d,s, =¢€,55 =a+ 1.

33. Haj rosiem mopsijika ¢ IOCTPOUTD JIMHEHHOE OJTHOPOIHOE PEKYPPEHTHOE COOTHOIIEHHE ToPsiKa k, KOTO-
poe JUIST KarK/I0TO HEHYJIEBOIO BEKTOPa HAYAJHLHOTO COCTOSTHUS JIAET MOCJEI0BATETHbHOCTH MaKCUMAJ b

HOT'O TIEPUOJIA, €CJIU

k=6,q=2;
k="7q=2;
k=28,q=2;
k=3,q=3;
k=3,q=05;
k=3,q="1.



Bomnpocsl k 3x3ameny 1o kypcey «Anredpa» (3 cemectp)

1. OmpeneneHue rpynmsl, roMoOMOphU3M, U30MOPPHU3M U aBTOMOP(HU3M TPYTIIL
[Toarpynmnel. Kpurepuii nmoarpynisl. Teopema Kanu.
2. Tlopoxnaroliee MHOXKECTBO TpyIIbl. Teopema 0 CTpOEHUU TPYIIIIbL, TOPOKICHHON

MHOKE€CTBOM JIEMEHTOB.

ITopsimok anementa. Lluknudeckue rpymnmsl. TeopeMa 0 HUKINYECKUX TPYIIIax.
Cwmexnble knacesl. Teopema Jlarpanxa. HopmansHas noarpynna. @akrop-rpymnna.
Teopema o romoMopdu3sMe I IpyI.

S kW

Komb110, moaK0OMIB110, H1€albl, aKTOp-KONblo. Teopema o roMoMopdusMe Ass

KOJIell.

Teopema 0 pakTOp-KOJBIIE IENBIX YHCEI.

8. Ilome. Xapakrepuctuka nojis. Teopema o MpoCTOM MOJeE.

9. Teopema o hakTOP-KOIbIIE MHOTOWICHOB.

10. Pactiupenue nosst. [IpucoenrHenue aneMeHToB K nofto. [IpocToe pacmmpenne
nosist. [lopokaaroniuii 37eMEHT IPOCTOTO PaCIIUPEHUS.

11. AnreGpandeckoe pacmmpeHue mojis. MuHuManbHbIi MHOTOWwIeH. CBOMCTBA
MHUHUMAaJIbHOTO MHOTOUJICHA.

12. Teopema 0 CylIieCTBOBaHHH MPOCTOTO AJITeOpandecKoTro pacIiupeHus MOJIsl.

13. Teopema o uzomMopdu3Me MPOCTOro ANredPanIecKoro pacimpeHus u (HakTop-
KOJIbI[a MHOTOUJICHOB.

14. Tlone pa3noxeHuss MHOTOWIEHOB. Teopema 0 CyIleCTBOBaHUU U €JUHCTBEHHOCTH
oJIs pasnokeHus (HopMyIMpOBKa).

15. Koneunsle nons. Teopema o unciie 3I€MEHTOB B KOHEUHOM I10JI€.

16. OcHoBHas TeopeMa 0 KOHEUHBIX TOJISIX.

17. Teopema 0 CTpOEHUH MYJIBTUIIIMKATUBHOM IPYIIIBI KOHEYHOI'O TOJISL.
IIpUMUTHUBHBIN 3IIEMEHT.

18. Crenenp pacumpeHus nojist Haj nojmnoneM. Teopema o Gamixe.

19. Teopema 0 anredpanyHOCTH KOHEUHOTO PACILIUPEHHUS MOJIS.

20. Teopema o 6a3uce npoctoro anredpandeckoro pacimupenus. CieacTBus.

21. Teopema o nopsiaAKax MOAMNOIAEH KOHEYHOTO TMOJIA.

22. Teopema 0 pacuIMpeHUH KOHEUHOTO TOJIS.

23. IlpuMuTUBHBIN MHOTOWIEH. TeopeMa o CylecTBOBaHUH IPUMUTHBHOTO
MHOTOYJICHA.

24. ABromMop(}u3MbI KOHEUHBIX TOJIEH.

25. Teopema 0 moJie pazioKeHHsI HETPUBOAUMOIO MHOTOUJICHA HAJT KOHEUHBIM T1OJIEM.
CrnenctBus.

26. [uxioroMuueckoe ( Kpyrosoe) mose. TeopeMa o MOATPYIIE MUKIOTOMHYECKOTO
TOJISI.

27. KpyroBele MHOTOWIEHBI. TeopeMbl 0 KPyrOBBIX MHOTOUWICHAX.

28. Teopema 0 cBOMCTBAaX KPYrOBBIX IOJICH.

29. O nipenicTaBIeHNN AJIEMEHTOB B KOHEYHBIX TOJISIX.

Bomnpocs coctasuina Kopabiesa BB



DK3aMeH 110 ajredpe, creruaabHocTh 10.05.01 — KoMmnbloTepHasi 6e301acHOCTb
Bujer 1

Aurebpanyeckoe paciupenue 1oJis. Munnmanbabiii Mmaorowien. CBoiicTBa MUHUMAJILHOTO MHOIO-
qJIeHa.

Teopema 0 cBoiicTBax KPYroBBIX HOJIEH.

TTocTpouts moste Fios Kak PaKTOP-KOJIBIO € TMOMOIIBIO TOIXOIANIEr0 HEIIPUBOIUMOIO MHOTOUICHA
U HAflTH B HEM BCe IOAOJIs (BBIIUCATD JIEMEHTHI).

IMokaxkure, 94T 9nciao v/2 + i nmeer creneub 4 ma Q.

CocraBureiib B.B.Kopa6JieBa
3as.kadeapoit KbullA A .H. Pyuait

Dk3ameH 1o ajirebpe, crnenmaiabHocTh 10.05.01 — KomnboTepHas 6e3011acHOCTb
Busner 2

Pacmupenue nosis. [pucoenunenune snementoB K nouio. [Ipocroe pacmmpenne nosist. [Topoxkaaro-
MU 3JIEMEHT ITPOCTOTO PACITHPEHUS.

IIpuvuTuBHBIN MHOTOUIEH. Teopema O CyIeCTBOBAHUY MPUMHUTHBHOIO MHOTOUWIECHA.
Haittu Bce mopokaroniue MyJIbTUIINKATHBHON IPYIIIEI O U3 81 3/1eMeHTa.

Hajinure MuHuMAaIbHBIE MHOIMOYWIEH JIEMEHTA, V2 +i mag Q.

CocraBuresib B.B.Kopa6esa
3as.kadeapoit KbullA A H. Pyuaii

Dk3ameH 1o ajirebpe, crnenuaiabHocTh 10.05.01 — KomnbroTepHas 6e3011acHOCTD
Busner 3

Orpeiesienne rpyinbl, roMmoMopdusM, n3omopdusm u apromopdusM rpyiir. [loarpymmsr. Kpure-
puit moarpynmnsl. Teopema Kam.

prl"OBbIe MHOTI'O4JI€HbI. TeOpeMI)I O KPYT'OBbIX MHOI'OYJICHaX.

s IIPOCTOI'0 IIOJIA XapaKTEpUCTUKN 2 IOOCTPOUTH C IIOMOIIBIO IIPUCOECIUHEHNA KOPHA HEKOTOPOI'o
HEIIPpUBOAMMOI'O MHOI'O4Ji€eHa HOBOE€ I10JI€ U3 16 »s1emenTOB.

IMokaskure, 4T0 IUCIO /2 + i uMeer cremens 2 Ha R.

CocraBureiib B.B.Kopa6JieBa
3as.kadeapoit KbullA A H. Pyuaii

DK3aMeH TI0 ajredpe, crnenuajabHocTh 10.05.01 — KoMmnbloTepHas 6e30macHOCTb
Buner 4

ITopozx maroriee MHO2KECTBO I'PYIIIBL. ' TeopeMa O CTPOSHUH I'PYIIIbI, TOPOXK IEHHON MHOYKECTBOM 3JIe-
MEHTOB.

Huksroromuaeckoe ( Kpyrosoe) mosie. Teopema O MOArpYyIIe UKIOTOMHYECKOIO [TOJISI.

W3 npocroro mosis xapakTepPUCTUKU 3 MOCTPOUTH C IIOMOINBIO [IPUCOEINHEHNSI KOPHSA HEKOTOPOI'O
HENPUBOIMMOI'0 MHOT'OYJIEHA HOBOE 110JIe U3 27 3JIEMEHTOB.

Hajinure MuHIMAIBHBI MHOIOYJIEH SJIEMEHTA, V2+i Haa R.

CocraBuresib B.B.Kopa6Jiesa
3as.kadeapoit KbullA A H. Pyuaii
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