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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Lenpto M3y4yeHUs AMCUUIUIMHBI «AnreOpa» sBisgercs oOecrneyeHue (yHIaMEHTaIbHON
MOJATOTOBKA B OJIHOM M3 OCHOBHBIX OOJacTed COBPEMEHHON MaTeMaTHKH, OCBOCHHE f3bIKa M
METO/IOB OJJHOTO M3 HamboJiee MOIIHBIX MHCTPYMEHTOB COBPEMEHHOM MaTematuku. Kypc nexur B
OCHOBE OOJIbILIECH YacTU YMCICHHBIX METOJOB MAaTEeMAaTHKH, UMEIOUIMX MPUMEHEHHUE BO MHOTHUX
obnacTsx ecTecTBO3HaHHMSA. Ero rnaBHOW 3amaueil sBIsSETCs OOydeHHWE OCHOBHBIM METOJaM
pelieHus anredpanvyeckux 3ajad, 03HaKOMJIGHHUE C UCTOpUEH pa3BUTHS anreOpbl U BKIAJAOM B Heé
POCCUNCKHX MAaT€MaTUKOB.

OcHoBHasi 3ajaya JAUCUUIUIMHBI — HAyYUTh CTYJCHTOB MOHUMAHHIO SI3bIKa alreOpbl,
BOCIIMTAaHUIO KYJIBTYPhI BBEIUMCIICHUH C IIOMOIIIBIO ManHQHOﬁ anre6pbl n anre6p1;1 MHOI'O4JICHOB,
JUHEHHON anreOpbl, YMEHUSM MPUMEHSATh OCHOBHOW ammapaTr anreOpbl B pa3IMYHOM KOHTEKCTE.
Copnepxanue Kypca siBisieTcss 0a30i A AailbHEHIIEr0 pa3BUTHUS COAEPIKAHMS TUCLUUIUIMHBI B
CIIELHMaJIbHBIX Kypcax.

2. MecTO AMCUUIIUHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbI

JucuuiuinHa «AJireOpa» OTHOCUTCS K 00s3aTeNIbHON 4acTH 00pa3oBaTelIbHOM MPOrpaMMbl
U BXOAWUT B Moayib «Marematuka |», moaMonynb «Anredpa u Teopus uucen». OHa HMeEeET
pa3sHOOOpa3HbIe CBSI3M C OCHOBHBIMM U CIIELIUATIHBIMU MaTeMaTHYECKUMH JUCLUIUIMHAMM.

3HaHMs, [IOJIyUEHHBbIE MpPU H3YYECHUM JUCUUIUIMHBI, 3aJ€HCTBYIOTCS NPAKTUYECKU BO
BCEX MAaTEMaTHMYECKUX U ECTECTBEHHOHAy4YHBIX Kypcax. OTO MaTEMAaTHYECKUH  aHaju3,
aHaUTHYECKass reoMmeTpusi, auddepeHnnanpHas reoMeTpus, KOMIBIOTEpHast anredpa,
muddepeHManbHble  YpaBHEHMsI, T€OpUsl TpPYII, KOMIUIEKCHBIM —aHamu3, (QyHKIMOHAJIBHBIN
aHanmu3, (UHAHCOBAas  MaTeMaTWKa, TEOpHs  KOIAMPOBAHHUS, COBPEMEHHas TeOMETpHs,
KpUNTOrpaguueckue MeTOJbl, KOMIbIOTEpHAas TE€OMETPUS U I€OMETPUYECKOe MOAEIUPOBAHMUE,
BBEJICHHE B KOMMYTaTHBHYIO alredpy M 3JeMEHTHI anreOpandeckoi reoMeTpuu, HHpopMarmoHHast
0€30I1aCHOCTb, TEOPETUYECKAsk MEXaHUKA.

3. [llianupyemble pe3yabTaTbl 00y4eHHs MO AUCHHUIIHHE, COOTHECEHHbIE ¢ MIAHUPYEMBIMH
pe3yJibTaTaMH OCBOCHHS 00pPa30BaTeIbHOI MPOrpaMMBbI

[Iponiecc u3ydeHus MUCLMILIMHBI HAIPaBjiIeH Ha (JOPMUPOBAHUE CIIEAYIOUIMX KOMIETSHIUH
B cooTBeTcTBUU ¢ PT'OC BO, OOII BO 1 npuoOpeteHus cieayomux 3HaH!i, yMEHHH, HaBHIKOB U
(unu) ombITa AESITENEHOCTHU:

Dopmupyemas NHaukaTop 10CTHKEHUSA Ilepeuenn
KOMIIETeHIINA KOMIIETeHIINH MJIAHUPYEMBIX Pe3yJabTATOB 00y4eHHsI
(koa u opmyJIHpPOBKA) (kox M popMyJIHpPOBKA)
YHuBepcajibHble KOMIIETEHIINH
YK-1 H-YK-1.1 3HaTh:
CrniocoGeH ocymiecTBIATh | 3HAET MPUHITUIBI cOopa, METO/IbI, COBPEMEHHBIE CPEICTBA U
MIOUCK, KPUTHYECKHUI orbopa u 06001IeHus TEXHOJIOTHH TIOMCKa HHPOPMALIUH
aHaJiN3 ¥ CUHTE3 nHpOpMaLUH
uHpopmarun, npumersith | U-YK-1.2 YmeTh:
CHUCTEMHBII IOAXOA AN | YMeeT COOTHOCHTE MIPUMEHSTH METOJIMKH TTOKMCKa, cOopa
pELICHHS IIOCTABICHHBIX | pa3HOPOHBIC SBJICHUS U 00paboTKH HH(POPMALIUH, OCYILIECTBIIST
3a1a4 CHCTEMaTHU3UPOBATh UX B OIICHKY aJICKBATHOCTH MH(POPMAITUH
paMKax M30paHHBIX BUJIOB
npodeccuoHambHON
JeSITENbHOCTH




H-YK-1.3

HMmeeT nmpakTUYECKUNA OTBIT
paboThI €
“H(OPMAITMOHHBIMH
HMCTOYHUKAMH, OTIBIT
Hay4JHOTO TTOVICKa,
CO37IaHUsl HAYYHBIX TEKCTOB

Baaners HaBbIKAMM:

MoMcKa HH(MOpPMAITUU B HHPOPMAITHOHHBIX
HACTOYHUKAX, aHAJIN3a U CHCTEMaTH3aI[|H
nHpOpPMAaLUH

Oo6umenpodgeccuoHalbHbIEe KOMNETEHIIUN

OIIK-1

Crioco0en
KOHCYJIbTHPOBATh U
HCIIOJIb30BaTh
¢byHIaMeHTaIbHbIE
3HAHUSI B 00JIACTH
MaTeMaTHYECKOTO
aHaIn3a, KOMIJIEKCHOTO
1 (QYHKIIHOHATBHOTO
aHaJIM3a anredpsl,
AHAINTUYECKON
TeOMETPHH,

T depeHInansHOR
reoMETpUHr U TOIOJIOTHH,
nmud hepeHInanbHBIX
YPaBHEHUH, TUCKPETHON
MaTEMAaTUuKH N
MaTeMaTHYEeCKOM JTOTHKH,
TEOPUH BEPOSITHOCTEM,
MaTeMaTH4eCKON
CTaTUCTHUKHU U CIy4aiHBIX
MPOLIECCOB, YUCICHHBIX
METOJIOB, TEOPETUUECKON
MEXaHUKH B
npodeccuoHanbHON
JIeITeNIbHOCTH

HN-OIIK-1.1

OO0iamaeT 6a30BBIMH
3HAHUSMHU, TTOJTYYCHHBIMH B
00/1aCTH MaTEMaTHYECKUX
" (W) €CTECTBEHHBIX
HayK

3HaTh:

- OCHOBHBIC MTOHSTHSI U TEOPEMBI alreOphl
MaTpPHI] U MHOTOYJICHOB, DJIEMEHTBI TCOPHUU
TPy, THHEHHOW anreOpsr;

- METO/IbI BEIYMCIICHUH B anredpax MaTpHil U
MHOTOYJICHOB, METO/IbI BBIYKCIICHU B
BEKTOPHBIX MTPOCTPAHCTBAX;

- OCHOBHBIC MTOHSTHSI, METO/IBI U aJITOPUTMBI
JTUHEHHON anTeOph

H-OIIK-1.2

YMeeT UCIoab30BaTh UX B
npoeccnoHaTbHON
JIEATEIbHOCTH

Ymern:

- peuiaTbh CUCTEMBI JIMHEMHBIX YPaBHEHUN;

- HaXOJUTh KOPHU MHOTOYJIEHOB C
BEILECTBEHHBIMU U KOMIUIEKCHBIMU

KO3 UICHTaMU;

- BBIYHCIIATH B KOJIBIIE BBIYETOB 110 MOIYIIIO
HAaTypaJIbHOTO YUCIIA;

- BBISICHSTD, SIBJIIETCS JIU JAHHOE MHOKECTBO
BEKTOPHBIM IPOCTPAHCTBOM, BBINOIHATD
JMHEHHO-aNreOpanyeckue BBIYUCIICHUS,
IIPOBOJUTH JA0KA3aTENbCTBA YTBEP)KICHUNA B
MHBApHAHTHON W KOOPAMHATHOH (hopmax

H-OIIK-1.3

Nwmeet HaBbIkH BBIOOpa
METOZIOB pEelICHUs 3a1a4
npodeccnoHanbHON
NeSITeIbHOCTH HAa OCHOBE
TEOPETUYECKUX 3HAHUN

Bianerbs HaBbIKAMM:

- BBIYHCIICHUSI B KOJIBIIE MATPHIL;

- BEIYHCJIEHUH B KOJbIaX MHOI'OYJICHOB "
BBIYETOB 10 MOJYJII0 HATYPaIbHOTO YHCIA;

- HaXOXJACHHA ONpENEIUTENEH,
JUCKpUMUHAHTA U PE3YJIbTaHTA MHOT'OYJICHOB,
- pacrio3HaBaHUsl JMHEHHBIX 0TOOpaKEHUH

4. O0beM, CTPYKTYpA U co/iepKaHue TUCHUILTHHBI

OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTaBiseT 17 3aueTHhIX eAnHuUIl, 612 aka. 4acos.

Ne Tembl (pa3nenbl) Buab! yueOHBIX 3aHATHIA, DopMBbI TEKYILIET0
n/n AUCHHUIIHHBI, BKJIIOYasl CAMOCTOSITEILHYIO KOHTPOJISI YCIIeBAeMOCTH
HX cOJep:KaHue padoTy CTYyAEHTOB,
U UX TPYI0E€MKOCTh DopMa NpoOMeKYTOYHOI
o (B akageMHYeCKHUX Yacax) aTTecTalMu
§ KonTakTHasi padora = (no cemecmpam)
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MHuoxecTBa U OTO6pa)KCHI/I}I.

3amanus 1d

2 4 4 2 6 |caMOCTOSTENBHOMN
OTHOIIEHH Ha MHOYKECTBAX
paboThI
o 3agaHus s
CucreMbl THHEHHBIX .
3 N 2 2 6 |caMOCTOSTENBHOMN
ypaBHEHUI
paboTHI
3agaHus s
4 |BekTopHBIC IPOCTPAHCTBA 6 6 2 12 |camocTosTeNnbHOMN
paboTHI
SamaHus i
CaMOCTOSTEIbHOM
5 |Marpuiibt 6 6 2 14
paboThI
Kontponbaas padora Nel
SamaHus i
6 |Onpenenurenu 6 6 2 14 |camocTosATENbHOMN
paboTHI
SamaHus I
CaMOCTOSITCIBLHOM
7 |KoMmiekcHbIE YncIa 2 4 12
paboThsI
KonTponbnas pabora Ne2
Samagusa ot
8 |AnreOpanueckue CTPYKTYphI 4 4 8 |caMocTOsATENBHOM
paboThI
2 | 05| 33,5 pk3amen
Bcero 3a 1 cemecTp 32 | 32 10 | 0,5 | 105,5
Samagusa oist
Anredpanyeckue CTPyKTYPhI .
8 P PYKTYP 4 4 2 10 |camocTogTENLHOM
(mponomxeHue)
paGoThI
Kompio  MHOTO4YICHOB  OT 3ananus 1
9 H . 4 4 10 |camocTogTENBHOM
OJTHOM MEPEMEHHOM
paboTHI
3amanust 1a
Teopus neIMMOCTH B A g .
CaMOCTOSATEILHON
10 |kospLIaX LIEJIBIX YACET U 6 6 2 14 AGOTLL
MHOTOWIEHOB HaJl IOJIEM P
Kontposbnas padbota Ne3
3aganus s
MHoro4jieHs! Ha, .
11 A 6 6 14 |camocTogTeNnbHOM
YHCIIOBLIMH IIOJISIMHU
paboTHI
3aganus s
MHOrowIeHBI OT HECKOIBKUX .
12 6 6 8 |caMOCTOSTENBHOM
MEPEMEHHBIX
paboTHI
SagaHus It
13 IToJie yacTHBIX 00NacTH 5 5 8 CaMOCTOSTEILHOM
LIETIOCTHOCTH. DaKTOPKOJIBIIO paboThI
KontposbHas pabora Ned
Saganus It
14 |['pymis 4 4 4 8 |camocTosTenbpHOM
paboThI
2 |05 335 |pk3amen
Bcero 3a 2 cemecTp 32 | 32 10 | 0,5 | 105,5
3aganus 1
15 |BekTOopHBIE IPOCTPAaHCTBA 16 | 16 4 17 |camocTosTENHHOMN
paboThI
JInueinble 0TOOpaKEHUS U 3amauust 1
16 y p 16 | 16 4 17 [aRammi A y
JINHEHHBIE OTIEPATOPBI CaMOCTOATEILHON




paboThI

0,3 | 1,7 |3auer

Bcero 3a 3 cemecTp 32 | 32 8 | 03] 357

bununeiinnie u 3aganus 1
17 4 8 8 2 9 |camoCTOSTETbHOM
KBaJpaTH4HbIe POPMBI

paboThI
JIMHeMHBIC IPOCTPaHCTBA C 3ananus 1
18 ononHHTem?HoﬁPCT VDO 4 8 8 2 9  |caMOCTOSTENBHOMN
! PYKTYP paboTHI
JluneliHble oniepaTopsl HA 3aganus ais
19 |nuHEWHBIX MPOCTPAHCTBAX C 4 8 8 2 9 |camocTosTENBHOM
JOTNOJHUTENBHON CTPYKTYPOU paboTHI
SamaHus i
20 AdOUHHBIC 1 CBKIMAOBLI 4 8 8 2 9  |caMOCTOSITENBHOM
TOYEYHBIC IIPOCTPAHCTBA
paboTHI
2 | 05| 33,5 hk3amen
Bcero 3a 4 cemecTp 32 | 32 10 | 0,5 | 69,5
HUTOIo 128 | 128 36 | 1,8 | 318,2

Conep:xaHue pa3iesioB JUCHUILIHHBI:

Tema 1. BBegenue
Hcropuyecknii 0030p pa3Butus anreOpbl. OCHOBHBIE NMEPUOJBI Pa3BUTHA. PacuivpeHue MOHATHS
Yucaa U 3HAMEHUTHIE 3a/laud JAPEeBHOCTH. Pa3pemmmMocTh ypaBHEHHMH B pajuKaiax U MOSBJICHUE
HOBBIX aJIre0OpandecKux CTPYKTyp. MecTo anreOphl B CHCTEME MaTeMaTHUECKUX HAYK.

Tema 2. MHoOxkecTBa M 0TOOpakeHusi. OTHOIIEHUS HA MHOKECTBAaX
2.1. MuoxectBa. Onepanuu HaJl MHOXecTBaMHu. OToOpakeHHs MHOKECTB. Buabl oToOpakeHU.
Kommno3zuius oroopakenuit. OOpaTUMOCTh OTOOpaXKEHUH.
2.2. bunapuseie otHomeHus. CBolicTBa. OTHOLIEHNS SKBUBAJIEHTHOCTH U MOPSAIKA.
2.3. MeTon MaTeMaTuueCcKo MHIYKIIUH.
2.4. Ilonatue OuHapHOH anredpandeckoit onepanuu. OnpeaeneHue rpymnmbl, Koabla, HOos.

Tema 3. CucreMbl JUHEHHBIX yPABHEHUH
3.1. Cucrtembl JIMHEMHBIX YpaBHEHMIl HaJ II0JIEM BEIIECTBEHHBIX 4uCell. PenieHne cucTeMbl
ypaBHeHui. Meron ['aycca--Kopgana. MaTpuyHas 3anuch CHCTEMBI JIMHEHMHBIX YPAaBHEHHHN H
MCCJIEJOBAHNE CUCTEMBI JIMHEWHBIX YPaBHEHUH ¢ MOMOIIBI0 Meroaa ["aycca--YKoprana.
3.2. OgHopoiHas cucTeMa JUHEHHBIX ypaBHEHUN. Teopema 0 KoJIMYecTBe €€ peleHuil.

Tema 4. BekTopHBIC IPOCTPaHCTBA
4.1. BexTopHOE MPOCTPAHCTBO HAJ IIOJEM, €r0 CBOWCTBA, MPUMEPHL. N-MEPHOE KOOPIMHATHOE
BEKTOPHOE IpocTpaHcTBO. [loanpocrpaHcTBo.
4.2. JluneliHas 3aBUCUMOCTb U JIMHEHHAas HE3aBUCHUMOCTh BeKTOpoB. CBoiicTBa JIUHEIHOMN
3aBUCUMOCTH. ba3uc cucreMbl BEKTOPOB M BEKTOPHOIO IPOCTpaHCTBA. Teopema O KOJIMYECTBE
BEKTOPOB B 0a3uce cucTeMbl. PaHr cucTteMbl BEKTOpPOB U €ro BbIYMCIEHHE. Pa3MepHOCTh
BEKTOpHOro mpocTpaHcTBa. Koopaunatel BekTopa B 0Oasuce. JIuHeiiHas 000Jj04YKa CHUCTEMBI
BEKTOPOB U MOJIITPOCTPAHCTBA.
4.3. Jluneiinple OTOOpaXEHUS BEKTOPHBIX MPOCTPAaHCTB. M30MOpGU3M BEKTOPHBIX MPOCTPAHCTB.
CgoiicTBa n3oMopdusma.

Tema 5. Matpuubi
5.1. Ilonsatue matpuusl. JlecTBUSA HaJ MaTpHUIlaMU U UX cBoWcTBa. KoJbIIO KBaApaTHBIX MaTpHIL.
5.2. CTpoueuHblif ¥ CTOJOLOBBIA paHTd MaTPUIIbl, UX PABEHCTBO. BhIUKMCIEHHE paHTa MaTpHIIbL.
HeBbiposx1eHHbBIE MAaTPHUIIBI.




5.3. Obparnas marpuna. Kpurepuii ee cymiectBoBaHus. DiaeMeHTapHble MaTpHibl. [IpakTruueckuii
Croco0 HaXO0XKICHUsI 0OPaTHON MaTPHIIBI.
5.4. TpancrnioHupoBaHue Mmarpull. PaHr npousBeneHuss MmaTpull. MaTpuuHas 3aluCh CHUCTEM
JIMHEWHBIX YpaBHEHUH.
5.5. Marpuna nepexo/ia ot 0fHOTO 6a3uca kK apyromy. KoopauHaTsl BEKTOpa B HOBOM Oa3uce.
5.6. MaTpuiisl TMHEHHBIX 0TOOpakeHU. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEXIY JTUHECHHBIMU
orobpaxenusimd u3 R" B R™ u marpumamu pasmepa mxn. CymMma W NpOU3BEICHHUE JIMHEHHBIX
OTOOpaXEHHI U UX CBSI3b C ONEPALMSIMH HaJl MATPULIAMHU.
5.7. YTBepKIeHHE O HE3aBUCUMOCTH YHCJa TIABHBIX M CBOOOJHBIX HEH3BECTHBIX CHUCTEMBI OT
cnocoba npuBeeHus ee K cTynenyaromy Buay. Kpurepuit coBmectHoctu Kponekepa-Kamnemu.
5.8. OnHOpOIHBIEC CHCTEMBI JIMHEHHBIX ypaBHeHUN. DyHIaMEHTaIbHBIN HA0OP PEIICHUA.

Tema 6. Onpenennresn
6.1. IlepecranoBku. YertHocTh nepecTaHoBKU. [loHsATHE OmpenenuTesns MPOU3BOJIBHOIO MOPSAKA.
YacTtHble ciyyau: ONpeaeanuTeNd BTOPOTro U TPEThETO MOPSIIKOB.
6.2. CBoiicTBa onpeaeIuTeNeH.
6.3. MunHop u anreOpanyeckoe JJOMOJHEHUE OJJIEMEHTa MaTpullbl. TeopemMa O pasloKEeHUU
OTIpEeNIeNIUTENS 10 CTpOKe WiH cronoOmy. llpakTudeckuid crmoco® BBIYMCICHUS OMPEICTUTENS
nopsijiKa BbIIIe 3.
6.4. OnpenenuTens NPOU3BEIECHUS MAaTPULL.
6.5. Kpurepuii HEBBIPOKIECHHOCTH MaTpullbl. HaxokneHue oOpaTHON MaTpullbl C MOMOIIBIO
ONpEeACITUTENEH.
6.6. Meton Kpamepa pelieHus: cucteM JTMHEHHBIX YPaBHEHUH.
6.7. MeTo1 oKaliMJISIOIIMX MUHOPOB.

Tema 7. KomniekcHbie yncia
KommekcHsle umcna. Omepanuu  HajJ KOMIUIEKCHBIMH —YHCJIaMH B aireOpandeckol U
TPUTOHOMETPHUECKOH dopme.

Tema 8. Auredpanuyeckne CTpyKTypbI
8.1.bunapueie anreOpamdeckue omepanuu U anredpanyeckue CTpykTypsl. [lomyrpynmel u
monou bl [Ipumepsr. O6001IeHHAsT aCCOIMAaTUBHOCTE cTeneHr. OOpaTHUMBbIE DJIEMEHTHI.
8.2. I'pymmel. Ilpumepsl rpynn (4MCIOBBIE TIPYNIBI, MaTpPUYHBIE, CHUMMETpUYECKass H
3HaKOIEepeMEHHasl TPYIIIbL, TPYIa KOPHEH U3 €TUHUILIBI).
8.3. 'omoMopdusmMel u n3omopdusmsl rpym. [Ipumepsr. CoiictBa nzomopdusma. Teopema Kamm.
8.4. Huxmnueckue rpynmnsl. [Ipumepsl. [lopsanox snemenrta rpynmsl. Teopema o0 mzomopdusme
LIUKINYECKUX TPYIII OJHOTO U TOTO XK€ MOpsIKa.
8.5. Kounbia. [Ipumepsi. CoiicTBa komer. Konbiio kinaccoB BerueToB. ['omomopdusmer koner. Aapo
1 00pa3 romoMopdu3zma.
8.6. Teno. Ilone. Ilonmone. Pacmmpenue nons. Ilpumeprl. CoiicTBa moseil. XapakTepucTHKa
noJisi. Koneunsle nosis

Tema 9. Kos1b110 MHOT04/ICHOB OT OIHO¥ NepeMeHHOM
9.1. TlonsaTue MHOrousleHa OT OAHON mepeMeHHOM ¢ ko3dduumenramu u3 konsua K. Crenensb
MHorowieHa. Oneparnuu Hag MHorowieHamu. Konbio muorowienoB K[x]. Konbiio MHOTOWIEHOB
HaJ1 00J1aCThIO 1IETOCTHOCTH.
9.2. JleneHne MHOTOWIEHA C OCTAaTKOM Ha JABy4ieH. Teopema besy.
9.3. Kopau mHorowiena Hax nosieM P. Kpatnocts kopHs. @opmyinsl Buera.

Tema 10. Teopust 1eJIMMOCTH B KOJIbLAX LEJbIX YMCEJT U MHOTOYIEHOB HA/ MOJIEM
10.1. EBknnaoBsl Konbla. JleneHue ¢ 0CTaTKOM B KOJIBLE LEJIBIX YUCEN Z U B KOJIbIIE MHOIOWIEHOB
HaJ mojieM P.
10.2. TlonsaTue naeana xonpua. Konblio rinaBHbIX uaeanos. TeopeMa 0 TOM, YTO BCSKOE €BKIUA0BO
KOJIBIIO SIBJISIETCS KOJIBLIOM IUIaBHBIX uzeanoB. HambOonpmnii oOmuid neauTens B KOJbIAX LETbIX
qKCcesl 1 MHOIOWIEHOB. Ero cyliecTBoBaHNE U €IMHCTBEHHOCTh. Anroput™M EBkiuzaa B konbpuax Z u
P[x]. Haxoxneane HOJ[ 3-x u OGomee nsnemeHTOB. Bhruncnenue kodhPHUITMEHTOB B JIMHEHHOM
BeipaxxeHun HO/I.



10.3. HaumensIiee o01riee KpaTHOE B KOJIbIAX IENbIX yucen U MHOorowieHoB. CBs3s HOJ] u HOK.
10.4. ®aktopuanbHOEe KOJIBIO. DaKTOPUATBLHOCTh KOJbIA TJIABHBIX HACaTOB. PasioxeHue Ha
IIPOCThIE MHOXXMTEIW B KOJbLAX LeibIXx uucend M MHorowieHoB. Oteickanne HOJl u HOK c
MIOMOILBIO PA3JI0KEHUS HA ITPOCTHIE MHOXKUTEIIH.
10.5. duddepenumupoBanne MHOrowieHa. Vi3MeHeHHEe KPAaTHOCTH HENPUBOJUMOIO JICIUTENS TPU
nuddepeHIMpPOBaHNH.

Tema 11. MHOro4/1eHbI HAJl YMCJAOBBIMH MOJIAMH
11.1. HenpuBogumbie mHorowieHsl Hajg nosisiMu C, R u Q. Kputepuii Diizenmreiina. Haxoxnenue
paLMOHATBHBIX KOPHEH MHOTOWIECHA C LENBIMA KO3 PHUIIMEHTaAMH.
11.2. Pemenue B pagukanax anrebpandeckux ypaBHeHui 3-i crenenu. ®opmyna Kapagano. Yucio
JICCTBUTENFHBIX KOpPHEW KyOWYEeCKOro YypaBHEHHS C JICHCTBHUTENBHBIMH KOX(PPHUIIMEHTAMH.
Pemenue B pagukanax anredpanyeckux ypaBHeHuM 4-it crenenn. Meron deppapu.
11.3. I'panuIsl 1EeHCTBUTENBHBIX KOPHEH MHOTOWICHA C JCHCTBUTEIBHBIMH KO3(DHUIHCHTaMU.
Teopema IlItypma. [TpubnuxeHHOE BBIUKMCICHUE ACHCTBUTEIBHBIX KOPHEH.

Tema 12. MHOro4/1eHbI OT HECKOJBKHUX MepeMeHHbIX
12.1. KosbI1o MHOTOWIEHOB OT HECKOJBKHX IMEpeMeHHBIX. JIekcukorpaduyeckoe yrmopsaoueHHe.
OTtcyTcTBHE AenHTENeH HYNIS B KOJbIE MHOTOYJICHOB OT HECKOJIBKHX MEPEMEHHBIX HaJ 00JIaCThIO
LEJI0CTHOCTU. DaKTOPUAIBHOCTh KOJIbI]a MHOTOWIEHOB OT HECKOJIbKUX IEPEMEHHBIX HaJ mosiem P
(6e3 mokaszaTenbCTBa).
12.2. CumMmerpuueckue MHOrowieHbl. l[IpencraBieHne CUMMETPUYECKOTO MHOIOYIEHAa B BHUJE
MHOTOWIEHA OT AIIEMEHTAPHBIX CHMMETPHUECKUX ()YHKIIHH.

Tema 13. I1oJ1e 4acTHBIX 00J1aCTH HEJIOCTHOCTH. DAKTOPKOJIBIO
13.1. ITone yacTHBIX 001aCTH LEINOCTHOCTU: KOHCTPYKIUS M YHUBEPCAIBLHOCTb.
13.2. Tlonarue dpakropkosbiia. Kojblio BEIYETOB Kak mpuMep GakTOPKOJIbIIa.

Tema 14. I'pynnsi
15.1. I'pynnel. Knaccel cmexxHoctu no noarpymnmne. Muaexke noarpynmsl. Ilopsaok koHEYHOH
IPYIIbI ASTUTCS Ha MOPSIOK €€ MOATPYIIIIBL.
15.2. Huxnuueckue moArpymnmbl. [lopsaok KOHEYHON TpyMHIbl AETUTCS Ha MOPSJIOK J0O00ro ee
anemeHTa. [Ipumepsr.

Tema 16. BekToOpHOE IPOCTPAHCTBO
16.1. TloHATHE BEKTOPHOTO MPOCTPAHCTBA: OMPEIEICHUE U MPUMEPHl BEKTOPHBIX MPOCTPAHCTB.
IToampocTtpancTBo. JIMHElHAasA 3aBUCUMOCTD U €€ CBOMCTBA.
16.2. Bbasuc u pazmepHocts. Koopaunatel BekTopa B 0azuce. JIuHeitHas 000109Ka TOIMHOXKECTBA
BEKTOPOB BEKTOPHOI'O ITPOCTPAHCTBA.
16.3. Marpuua nepexoja OT OJHOro 6a3uca K apyromy. BerumcieHue KoopauHAT BEKTOpa MpHU
cMeHe 6asuca.
16.4. O6benuHEeHNE, CyMMa U IepecedeHre MOANpocTpaHcTB. PasmepHocTH M 6a3uChl CYMMBI U
NepecedeHysl MOANPOCTPAHCTB.
16.5. Ilpsmas cymma mnomgmpocTpaHcTB. IIpsimoe  fomonHeHMe K — MOJANPOCTPAHCTBY.
DakTOPIpPOCTPAHCTBO.

Tema 17. /Iunelinble 0TOOpaKeHHUS M JIUHEIHbIE ONIEPaTOPBHI
17.1. Jlunelinoe oroOpaxeHue (roMoMop(du3M) BEKTOPHBIX MHpocTpaHCTB. [IpumMepsl TUHEHHBIX
oroOpaxenuil. WM3omopdusm BekTOpHBIX mpocTpaHcTB. Kiaccudukamus KOHEUHOMEPHBIX
BEKTOPHBIX MPOCTPAHCTB.
17.2. Marpuia TMHEHHOro 0TOOpaXKeHHsI BEKTOPHBIX MPOCTPAHCTB B nape 06a3ucos. Ee uzmenenue
pu cMeHe 06a3HCcoB.
17.3. Slnpo u oOpa3 nuHEHHOro OTOOpa)keHHs, UX pa3MepHOCTH. Kpurtepun HHBEKTHBHOCTH,
CIOPBEKTUBHOCTH U OMEKTUBHOCTHU JINHEHHOTO OTOOpaKEeHUSI.
17.4. Tlonstue sHAaoMOp(dU3Ma BEKTOPHOTO MpOCTpaHCTBa (JIMHEWHOro oreparopa). Marpuna
auHelHoro omepatopa B 0Oasuce. Ilomobue marpuu. I[lonsrue anreOpsl Haa mosieMm. Anredpa
HHA0MOP(}U3MOB JTaHHOTO BEKTOPHOTO IpocTpaHcTBa. Ee mzomopdusMbl Ha anredpy KBaJpaTHBIX
MaTpHII.



17.5. MHorouneHsl OT JMHEHHOro omeparopa. [lomanreOpa, MOpoXXAEHHAs OMEPAaTOPOM, U
MHUHUMAaJIbHBIA MHOTOWIEH JITHEHHOTO OIepaTopa.
17.6. NuBapuaHTHBIE IOANPOCTPAHCTBA JTUHEHHOTO oneparopa. [Ipumepsl IMHEHHBIX ONepaToOpoOB,
oOnajaroImux U He o0yajaroIuX COOCTBEHHBIMY MHBApUAHTHBIMU MOANPOCTPAaHCTBAMU. MaTpuua
JMHEWHOTO oreparopa B 0a3uce, COrIaCOBAHHOM C HHBAPHUAHTHBIM MOIIPOCTPAHCTBOM.
17.7. CoOcCTBeHHBIE  BEKTOpPHl M  COOCTBEHHBIC 3HA4YCHUS JIMHEWHOTO  OIeparopa.
XapakTepUCTUYECKUI MHOTOYIEH JIMHEMHOIO OllepaTopa M €ro MHBAPUAHTHOCTh. Kpurepuii
nuaroHanusupyemoctu. Teopema ["amunbToHa — Kamu.
17.8. KopHeBble MOAIPOCTPAaHCTBA JIMHEWHOIO OINEpaTopa, UX OCHOBHbIE CBOWCTBA. PasnokeHue
BEKTOPHOI'O IIPOCTPAHCTBA B IPAMYIO CYMMY KOPHEBBIX IIOANIPOCTPAHCTB.
17.9. XKopnanosa HopmanibHasi popMa MaTpHIIBI IUHEHHOTO oneparopa. JKopaaHoB 6a3uc.
17.10. IlonsiTue NBOMCTBEHHOTO BEKTOPHOTO MPOCTPAHCTBA. J|BOMCTBEHHOCTh M OIEpALIMU HaJ
HOANPOCTpaHCTBAMHU. JIMHENHBIN ornepaTrop, IBONCTBEHHBINH K JaHHOMY. J[BONMCTBEHHbIE Oa3UCHl U
MaTpulla JIBOMCTBEHHOIO oIleparopa B JBOHCTBEHHOM Oa3uce. Pe(eKCMBHOCTh BEKTOPHBIX
IIPOCTPAHCTB.

Tema 18. busimHelinble U KBaJApaTHYHbIE (DOPMBI
18.1 Tlommmmueiinoe ortoOpaxkenue. [lomunuaeiinas ¢opma. bununeiHas ¢opma. BekropHoe
IPOCTPAHCTBO OWUJIMHEHHBIX (OPM HAa JTAHHOM BEKTOPHOM IpocTpaHcTBe. CHMMeETpUYECKHe U
KOCOCUMMeTpHUecKkue OmmmHeiHbie popMbl. Matpuia OuimuHeiHoi (opMbl B BRIOpaHHOM Oa3uce U
ee npeodpazoBaHue Npu cMeHe 0a3ncoB. KOHrpy» HTHOCTb MaTpuil.
18.2. KBangparuunbsie ¢opmbl. KaHoHMYeCKMiI M HOpMaJIbHBIA (B BEIIECTBEHHOM CIIydae) BUJIBI
MaTpHIlbl KBaAPAaTUYHON (POPMBI. 3HAKOOIPEIENIEHHOCTh U HEBBIPOXKIEHHOCTh, CUTHATYpa U paHr.
OKBUBaJIEHTHOCTh KBaJpaTHUHbIX ¢popM. Meronbl Jlarpanka u SIlkoOu npuBeneHUs] KBaApaTUUHON
dopmbl K KaHOHHMYeckoMy BuIy. Kputepuit CunbBecTpa  IHOJOXKHUTENIBHOM OINpPEAeIEHHOCTH
KBaJ[PaTHIHON (HOPMBI.
18.3. Kococummerpuueckue (opmbl. CHMIUIEKTHYECKAs IUIOCKOCTh.  HEBBIPOXKIEHHOCTH
KOCOCHUMMETPHUYECKOH (QOpMBI M Pa3MEpPHOCTh IPOCTPAHCTBA. Kanonnueckue MaTpuiibl
Kococummerpuueckux ¢opm. Metox Jlarpanxka HpHUBENEHHS KOCOCUMMETpHUYECKOH (GOpMBI K
KaHOHUYECKOMY BH]LY.

Tema 19. JIuHelHbIC IPOCTPAHCTBA C AONOJHUTEIBHON CTPYKTYPOM
19.1 EsxumgoBsl mnpoctpanctBa. HepaBenctBo Komm — BynsikoBckoro. Ero cnencrsus.
OpTOroHanbHOCTE. OpTOHOPMUPOBAHHBIM 6azuc. Teopema 0 CYILIIECTBOBAHHUH
opTtoHOpMHpoBaHHOTO Oasuca. [lpomecc oproronammzanuu ['pama — [MImuara. M3omopduszm
€BKJINJIOBBIX NTpOCTpaHCTB. OpTOroHaabHas TpyIIa.
19.2. Cummnnextudeckas rpymnmna. Teopema o ClieKTpe CUMILIEKTUYECKOT0 ONepaTopa.
19.3. Tlonyropanunelinsie ¢popmMbl. OpMUTOBBI GopMbl U mpocTpaHcTBa. HepaBeHncTBo Komm —
BbyHsikoBCKOrO B 3pMUTOBOM ciiydae. OpTOHOPMUPOBAHHBIN 0a3Kc B ApMUTOBOM IIPOCTPAHCTBE.
19.4. YHUTapHBIE MAaTPULIBI U YHUTApHAs TPYIIIA.

Tema 20. JIuHeiinble onepaTopbl HA JIMHEHHBIX MPOCTPAHCTBAX € JAONMOJHUTEIbHOI
CTPYKTYpOH
20.1. JIuneiinble oneparopsl 1 O-nuHeliHble popmbl. ConpsixeHHbIN onepaTtop. CBoiicTBa onepanuu
comnpspkeHus. Kiaccbl 3pMHMTOBBIX M KOCOIPMHUTOBBIX ONEPAaTOpoB. AJreOpbl SPMUTOBBIX U
KOCO3PMUTOBBIX OIIEPAaTOPOB.
20.2. Marpuna CONpsSHKEHHOIO M CaMOCOIIpsDKEHHOro omepatopa. Kpurepuil paBeHcTBa
onepaTopoB. COOCTBEHHbIE 3HAUEHHSI U TeOpeMa 0 KaHOHMYECKOH (hopMe 3pMUTOBA OIIEPATOPA.
20.3. IlpuBenenue KBagpaTHUYHOW (OPMBI K TJIABHBIM OCAM. Anroput™M. MarpuuHas
dopmynupoBka. OgHOBpeMEHHasi JUArOHAIU3UPYEMOCTh IMaphl KBAaIpaTUYHBIX (POpM, OJHA U3
KOTOPBIX IOJIOKUTENBHO OIpPE/IEIICHA.
20.4. KaHOHWYECKUH BHUJI YHUTAPHOTO U OPTOrOHAIBHOIO ONEPaTOPOB.
20.5. Hopmanbsbiii oneparop. CBsi3p HOPMAJIBHOCTH W JAMaroHaiausupyemoctu. CrekTpaibHas
TeopeMa /Il HOpMaJIbHOT'O oIlepaTopa.



20.6. IlepecranoBounble omepaTopsl. [lonoxuTenpsHO omnpeaeneHHble omneparopel. Teopema o
pa3JIOKEHUN HEBBIPOXKAECHHOIO OIleparopa B MPOU3BEACHUE IOJIOKUTEIBHO OINPEIEIEHHOTO
orepaTopa U U30METPHH.
20.7. BBenenne KOMIIEKCHON CTPYKTYPHI B BEIIECTBEHHOM IpocTpaHcTBe. KoMrnekcudukamnus u
oBemiecTBiIcHHE. KOMNO3MIMU KOMIUIEKCU(UKAIMS -- OBCIICCTBICHHE U OBELICCTBICHHE —
KOMILIEKCU(UKALIMSL.

Tema 21. AjppuHHBIC 1 eBKJINI0BbI TOYEYHbIE IPOCTPAHCTBA
21.1. Abdunnasie npoctpancta. Mzomopdusm apdhuHHBIX ipocTpaHCcTB. AQPUHHBIC KOOPIUHATHI.
CBs13b pa3IMUHBIX CUCTEM KOOPJAUHAT JIPYT C APYIOM.
21.2. ITnockoctu B appuaHOM TIpocTpancTBe. [lapamerpudeckoe 3a1aHue TUIOCKOCTH. AdQduHHAs
obOonouka. BzammHoe pacnonoxeHue IByX Iutockocteil. Addunnbsie ¢ynkumu. AdduHHbIC
IUIOCKOCTH KaK PELICHUs] CUCTEM JIMHEHHBIX YpaBHEHUI.
21.3. EBximnoBsl addunuble mpocTpancTBa. Otpe3ok. Paccrosuus u yrasl. Teopema Iludaropa.
Paccrostnue ot Touku 10 miaockoctd. O0beM napasiesienunesa.
21.4. OOmmii mEepHeHAUKYISAp K JBYM IUIOCKOCTSIM. YCIIOBHE €IUHCTBEHHOCTH OOILIEro
HepHeHuKyIspa. PaccrosiHue MeXIy IIOCKOCTSIMH.
21.5. I'pynnsl u reoMetpud. JInHelHbIE reOMETPUU.
21.6. KBapparuunsle pyHkuun B adhppuHHOM npocTpancTse. LleHTp kBaapaTuuHON QyHKLNU.
OKBHUBAJICHTHOCTD KBAAPAaTHYHBIX (GyHKIUH (adUHHBIA U eBKINI0B cirydan). KaHOHUYeCKui BHT
KBaJpaTUYHON (QYHKIIMH.
21.7. KBappuku. Knaccudukanus kBaapuk (apGpuHHBINA 1 €BKINIOB CITydan).
21.8. LlnnMHApBI U KOHYCHI.

5. 06p330BaTeJ'[bele TEXHOJOI'MH, B TOM YHMCJI€ TEXHOJOIMM 3JIECKTPOHHOI'O 06yqe}mﬂ Hu
AUCTAHIHUOHHbIC 06p330BaTeJII>HI>Ie TEXHOJOI'MH, HCHOJb3yEeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'[bHOFO nmpouecca mo TMCHUIIJINHE

B npornecce 06ydyeHus HCIONB3YIOTCS CeAYyIOIINe 00pa3oBaTeIbHblEe TEXHOIOTUU:

BBoaHast 1eKuMA — JaeT EPBOE LEIOCTHOE NPEACTABICHUE O JUCLUIIIINHE U OPUCHTUPYET
CTyJIEHTa B CHUCTEME HM3y4€HUs NaHHOW IUCUUIUIMHBI. CTyIEHTHI 3HAKOMATCA C HAa3HAUYE€HUEM U
3a/layaMM Kypca, €ro poJibl0o U MECTOM B CHUCTEME YUEOHBIX JTUCUUIUIMH U B CUCTEME MOJATOTOBKH B
nenoM. Jlaercs kpatkuili 0630p Kypca, UCTOpUs Pa3BUTHS HAyKU U MPAKTUKHU, TOCTHXKEHUS B ITON
cdepe, UMEHA M3BECTHBIX YUYEHBIX, M3J1araloTcsl MEepPCIEeKTUBHBIE HallpaBieHUs ucciaenoBaHuil. Ha
ATOM JIEKIIUM BBICKA3bIBAIOTCSI METOJIMYECKUE U OPTaHU3alMOHHbIE 0COOEHHOCTH padOThl B paMKax
JAHHOW JMCUUIUIMHBI, a TakkKe JaeTcsl AaHalu3 pPEKOMEHIyeMOH y4yeOHO-MEeTOINYEeCKOU
JIUTEPATYPBL.

AKafieMHYeCKas JIEKIHSA €  JJIEMEHTAMH JIeKIHMHU-0eceabl — [I0CIEeI0BAaTEIbHOE  U3JI0-
JKEHUE MAaTepuana, OCYILIECTBISEMOE IPEUMYIIECTBEHHO B BHJAE MOHOJIOTA IIPENOJaBaTENs.
OeMeHTHI JIeKIMu-0ece /bl 00ecTIednBal0T KOHTAKT MPENoAaBaTes ¢ ayIMTOPUEN, YTO MO3BOJIAET
IpUBJIEKaTh BHUMAaHHUE CTYAEHTOB K HauOoJiee BaXXHbIM T€MaM JUCIMIUIMHBI, aKTUBHO BOBJIEKATh
UX B yueOHBIN Ipoliecc, KOHTPOJIUPOBATh TEMIT H3JI0KEHHUS y4eOHOro MaTepHrasa B 3aBUCUMOCTH OT
YPOBHSI €70 BOCIIPHSATHS.

IIpakTHYeckoe 3aHATHE — 3aHATHE, IOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHU U
HAaBBIKOB I10 3aKPETUICHHIO TIOJYYECHHBIX Ha JIEKI[UU 3HAHHUM.

Koncynbrauum — BujJ y4eOHBIX 3aHATUH, SBIAIOMUNACA OJHOM U3 (OPM KOHTPOJIS
camMocCTosITeNIbHOM ~ paboThl  cryaeHToB. Ha  koHCymbTanusx 1o mpochOe  CTYAEHTOB
paccMaTpUBaIOTCS HaumOoJiee CIIOKHBIE MOMEHTHI IPU OCBOGHMM MarepHaja JUCLMILIUHBL,
[IPENOIaBaTelIb OTBEYACT HAa BOIPOCHI CTYACHTOB, KOTOpPHIE BO3HUKAIOT Y HHUX B IIpoLecce
CaMOCTOSITENIbHON PaOOTHI.



6. [lepeyeHb JHIEH3MOHHOT0 M (MJH) CBOOOJHO PACHPOCTPAHSIEMOI0 MPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MPH OCYHIECTBJEHHMH 00pa30BaTeIbHOr0 Ipolecca 10
AUCHUILINHE

B nporiecce ocyiecTBiaeHUS 00pa30BaTEILHOrO MPOIecca MO AUCIHUILINHE HCITOJIB3YIOTCS:

Uit (OPMHUPOBAHHS MAaTEPUAIOB JIJII TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH W IPOBEICHUS
IIPOMEXKYTOYHOM aTTeCTaI|H, U1 HOPMHUPOBAHUS METOAMYCCKUX MATEPUAIIOB 10 JTUCIUILIMHE:

- mporpammbl Microsoft Office;

- n3narenbckas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBIX TNPO(ecCHOHANBbHBIX 043 JaHHBIX H HH(POPMAUMOHHBIX
CNIPABOYHBIX CHCTEM, MCIO0JIb3yeMbIX MPH OCYIIEeCTBJIEHHMH 00pa30BaTeJbLHOIO Mpoluecca 1o
AUCHHILINHE (MPU HE00X0AMMOCTH)

B mporiecce ocymiecTBiaeHUs: 00pa30BaTeIbLHOTO MPoLiecca MO AUCIUILITUHE UCTIOIb3YIOTCS:

- ABroMaTtusupoBaHHasg OubOnuoreyHo-uHpopmannonHas cucreMa «BbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0nbMMoTedHas cucrema «lOpaiit» https://urait.ru

- DrekTpoHHO-0MOMMoTeuHas cucrema «Jlauby http://e.lanbook.com/

- DnexTpoHHO-O0nbmmoTeunas cucrema «Koncynprant CTyaeHTay:
https://www.studentlibrary.ru/

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEIbHOW  Y4yeOHOHi  JHUTepaTypbl, PecypcoB
HHGPOPMALIMOHHO-TEJIEKOMMYHUKANMOHHO cetn «UHTepHer» (IpHM HEO0XOAUMOCTH),
PeKoOMEeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUIITUHbI

a) OCHOBHAsI JJUTepaTypa
1. Kypomr A. I'. Kypc Boiciieii anredpsl: yueOHuK it By30B — CankTt-IletepOypr: Jlans,
2022. https://reader.lanbook.com/book/183725
2. M. A. 3aBomunkoB, M. E. Copokmnna 3amaun mo airebpe. I cemecTp: MpakTUKyM —
Spocnasne: SApl'Y, 2019. http://www.lib.uniyar.ac.ru/edocs/iuni/20190207.pdf
3. TumodeeBa H.B. Jluneitnas anreOpa. CoBpeMeHHas anreOpa: ydeOHOe mocobue -
Spocnasns: APTY, 2012/2017.
Yacrs 1: http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf
Yacrts 2: http://www.lib.uniyar.ac.ru/edocs/iuni/20170206.pdf

0) 10MOJIHUTEJILHAS JUTepaTypa
1. M. M. I'nyxos, B. Il. Enuzapos, A. A. HeuaeB Anre6pa: yueOHUK 111 By30B — CaHKT-
[MerepOypr: Jlans, 2022. https://reader.lanbook.com/book/187793
2. Jlapun C. B. Anre6Gpa: MHOrouwieHsl: y4yeOHOe mocoOue s By30B — MockBa:
W3znarensctBo FOpaiit, 2022. https://urait.ru/viewer/algebra-mnogochleny-493274
3. OxyneB JI. S. Beicmmasg anrebpa: yueOnuk — Canxt-IletepOypr: Jlans, 2021.
https://reader.lanbook.com/book/167769
4. OxyneB JI. SI. COopuuk 3amau mo BbIcuIel anrebpe: ydeOHoe mocobue — CaHKT-
[etepOypr: Jlans, 2021. https://reader.lanbook.com/book/167770
5. IpockypsikoB M. B. COopHuMK 3amad 1o JMHEWHOH anrebpe: ydyeOHOe mocoOue ans
By30B— Cankr-IletepOypr: Jlans, 2022. https://e.lanbook.com/book/183752
6. Koctpukun A. . Beenenue B anredpy. Yacte 1. OcHoBbl anreOpbl. M.: ®duszMaTiuT,
2003. https://www.studentlibrary.ru/ru/doc/ISBN5922101676-SCN0000/000.html
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7. Koctpukun A. U. Beenenue B anredpy. Yacts 2. Jluneitnas anrebpa. M.: ®duszmatnur,
2001.

8. Kocrpukna A. WM. CoOopuuk 3amau mno amrebpe - M.: Dmmaraur, 2006.
https://www.studentlibrary.ru/ru/doc/ISBN5922107267-SCN0000/000.html

9. MaTepuajbHO-TeXHHYeCKAasl 0a3a, He0OXoAUMAas JJs OCYIIeCTBJIEHUsSI 00Pa30BaATEILHOIO
npoiecca no JMCUMUIINHE

MarepuanbHO-TeXHUYECKass 0a3za, HeoOXoauMmas Ui OCYIIECTBICHUS 00pa30BaTEIbHOTO
nporiecca 1o JUCIHUILTUHE BKIIOYAET B CBOM COCTAB CIEIHAIbHBIC ITOMCIICHHS

- yueOHbIC ayTUTOPHH ISl TIPOBEIICHSI 3aHATUH JICKITMOHHOTO THIIA;

- yueOHbIC ayTUTOPHH ISl TIPOBEIICHHSI TPAKTHYECKHIX 3aHATHI (CEMUHAPOB);

- yueOHbIC ayTUTOPHH ISl TIPOBEIICHHSI TPYIIIIOBBIX M WHINBUIYAIBHBIX KOHCYJIbTAIIHA;

- yueOHbIC ayTUTOPUM JUISI TIPOBEICHHS TEKYIIEro KOHTPOJS M  MPOMEKYTOUHOU
aTTeCTAIlHH;

- MOMEUICHHUS JJIsl CAMOCTOSITEIIbHOU paOOThI;

- MIOMEUICHUS ISl XPAHEHHS ¥ MPO(PUIAKTHUECKOTO OOCTY)KMBAHUSI TEXHUYECKUX CPEICTB
oOyueHusl.

CrenanpHple TIOMEIICHUS YKOMIUICKTOBAHBI CPEJICTBAMH OOYYCHUS, CIYXAIUMH JUIsI
npecTaBiIeHNs yueOHOM nHpOpMAIMK OOJIBIION ayAUTOPHUH.

[Momemiennss ajsi CaMOCTOSITEIBHOW Pa0OThl OOYYArOIIUXCS OCHAIICHBI KOMITBIOTCPHOM
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOYCHUS K ceTn «MHTepHeT» W obecredyeHHeM JoCTyna K
AIIEKTPOHHOH MH(pOpMaoHHO-00pa3oBaTensHOU cpee SAplY.

ABTOp(BI):

JoueHT xadenpsl anredpsl
U MaTeMaTU4YeCcKOH JIOTUKH, K. (.-M. H. M.E. Copokuna

JoueHT kadenpsl anredps
Y MaTEMaTUYECKOMN JIOTUKH, K. (.-M. H. M.A. 3aBOIYHKOB

3aB.xadeapoit anreopsl
U MaTeMaTU4YeCKOM JIOTUKH, 1. ¢.-M. H. H.B. Tumocgeena
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IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«AJredpa»

DoH/I OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM aATTEeCTAIUM CTY/IEeHTOB
0 AUCHMILIHHE

1. TunoBble KOHTPOJILHbIE 32IaHUSI M HHbIE MaTEePHAJIbI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIs YCIeBaeMOCTH

3aganus 11l CAMOCTOSITE/ILHOI padoThI
(maHHbBIC 3a/1aHUSI BBIOJIHSIOTCS CTYACHTOM CAMOCTOSITEIBHO
U IIpEeToiaBaTesieM B 0053aTeIbHOM MOPSIKE HE MPOBEPSIOTCS)

3ananus nmo teme Ne 2 «MHo:kecTBa M 0TOOpakeHUs1. OTHOIIEHUSI HA MHOKECTBAX»:

Paznen 2.1: Onpenenuth, SBIASETCS JIM CIEAYIONIEE OTOOPAKEHHE MHOXECTB HHBEKTHUBHBIM,
CIOpBEKTUBHBIM, OnekTHBHBIM: f : R+XR+ — R: (x,y) — Ig(x+1)/y.

Pazpnen 2.2: Kakumu cBoiictBamu (peQuIeKCUBHOCTb, CHUMMETPUYHOCTh, TPAH3UTUBHOCTD,
aHTUPe(DICKCUBHOCTh, aHTUCHMMETPUYHOCTE) 00JIa/laeT OTHOIIEHUE p HAa MHOXkecTBe R[x]: fpg
< |f(a) —g(a)| < 1 mist Bcex @ € R.

Paznen 2.3: Jlokaxure, 9To mpH JI000M HaTypaisHoM N (4"+ 15n—1) nenwres Ha 9.

Paznen 2.4: Jlokazath, 4TO MHOXXeCTBO M MHOro4wIeHOB BHja ax + b, a,b € Q, a He paBHoO 0,
SIBJISICTCS TPYNIION OTHOCUTEIIBHO OTEPALIMK KOMIIO3UIIMU. SIBIISIETCS JIM ATa rpyrimna adeneBoi?

3aganus nmo teme Ne 3 «CucreMbl JIMHEHHBIX YPAaBHEHHII»:
Paznen 3.1: Pemnth cucreMy NTUHEHHBIX YpaBHEHM:

X1+ 3X2 — 2X3 + X4 = 3,

2X1—2X2+ X3=-3,

—xX1+X2—4x3+3Xa=-1,

3X1—Xo+X3—2x4=2.

Pa3nen 3.2: PemnTs OJHOPOJHYIO CHUCTEMY JTMHEMHBIX YPABHEHUM:
3X1+2X2—x3—x4=0,

X1—4 X2+ 2X3—x4=0,

4xX1—2%x2+X3—3x4=0,

X1+10x2—5x3+3Xx4=0.

3ananus no teme Ne 4 «BekTopHbIe MPOCTPAHCTBA»:

Paznen 4.1: SIBnsiercs mM BEKTOPHBIM MPOCTPAHCTBOM Haja mosieM Q MHOkecTBO X YHCEN BUIA
atb\2,ab € Q, ¢ OTIEpAIMSMU CIIOKEHUS U YMHOXKEHHS Ha 3JIEMEHTHI ToJist Q7

Paznmen 4.2: Jlokazats, uto cuctema a® = (1; 1; —3; 0), a’= (3;-2;1;7),a%=(2;-5; 1; 1) BEKTOPOB
npocTpancTsa R* nuneitHo neszaBucuMa.

Pasnen 4.3: SIBnsercs mu otobpaxenue f: R® — R®, f(X1,X2,X3) = (X1+2x3,0,0), muneiinsM? Kakumu
CBOlicTBaMH OHO OOJsiamaer?

3ananus no teme Ne 5 «MaTpuubp):
Pa3nen 5.1: Beruuciaurs:



o) ()0

Paznen 5.2: HaiiTu panr MaTpuibl
6 —4 -1
4 -1 6
2 -1 1
Paznen 5.3: Haiitu maTpuity, oOpaTHYO JaHHOM:
1 -2 1
1 -1 3
-2 1 =2
Paznen 5.4: Pemmmthb cucreMy JTMHEHHBIX YPAaBHEHHI METOAOM OOpAaTHON MaTpPHUIIBL:
T, — 2Ty + 33 = 3,
Ty — T + 3wy = —10,
—2xy + 19 — 224 = 3.

Paznen 5.5: Jlokazats, uro cuctemsl €1 = (1; —1;0), e2=(0; —1; 1),e3=(0; 0; ) mar = (0; 1; -2), a2
= (4; 0; 0), as = (0; 1; 0) BeKTOPOB KOOPAMHATHOTO MpocTpaHcTBa R® ABIAIOTCS GasMcaMm ATOTO
npoctpancTBa. HaiiTu koopauHATHI BEKTOpa & BO BTOPOM Oa3uce, eciii B IEpBOM 0a3uce OH UMEET
KoopauHatel 12, -3, -5.

Pasnen 5.6: Hanucats Matpuily JinHeHOro otoOpaskenus f: R3 — R?, f(X1,X2,X3) = (X1-X3, 5X3, -X3).
Pazpnen 5.7: UccnenoBaTth cucTeMy Ha COBMECTHOCTh IO Kputepuro Kponekepa — Kamemnu:
(20, + 29 — 3wy + day = -1,

3r, — 2y + 223 — 14 = 2,

—2x1 + 220 — 13 + 314 = 0,

[ dxy — 2y — 203+ a4 = 2.

Paznen 5.8: Haiitu ¢dyHnameHTanbHbIil HA0Op pelICHHU CUCTEMBI

(2, + 32y 4 223 =0,

T, — 2x3 — D3 =0,

=3z, + 19+ 15 =0,

| T2z — 23 =0,

3aganus no teme Ne 6 «Onpeneanresan»:

Pasnen 6.1: Haiitu uncno unBepcuii B nepecranoske 3, 4,10,1,7,9,8,5, 2, 6.
Paznen 6.2: BoruncnuTh onpenenuTens

1001 1002 1003 1004

1002 1003 1001 1002

1001 1001 1001 999

1001 1000 998 999

Paznen 6.3: BeruucauTs onpenenurens
2 1 -1 3 4

-1 0 1 -2 1

-2 3 1 -2 2
1 2 -2 1 -1
3 -1 2 4 2

Paznen 6.4: BerauciauTh onpeaeuTeNb MyTEM BO3BEICHHS €ro B KBaApar:
a b c d
—b a d —e¢
—c¢ —d a b
—d c —b a

Paznen 6.5: Haiitu matpuity, 0OpaTHYIO JaHHOM:




1 -2 1

A= 1 -1 3
-2 1 =2
Paznen 6.6: Pemuth CUCTEMY  JIMHEHHBIX ypaBHEHUI METOJIOM Kpawmepa:
T, — 2xs + x5 =3,
T, — Ty + 313 = —10,

-2z + 19 — 225 = 3.
Paznen 6.7: HaiiTu panr MaTpuilbl METOJIOM OKAMMIISIOIIIMX MUHOPOB:

10 2 0
20 4 0
01 -3 1
15 0 0

3amanuda nmo teme Ne 7 «K KoMIIeKCHBIE YHCIa»:
4—i)(24i .
@-9@4) 4 3.
1) Beruncours: 2%
2) Beruncmure: V48 + 14i.
3) HaiitTu MHOXECTBO TOYEK KOMIUIEKCHON IJIOCKOCTH, YAOBJIETBOPSAIOIIUX  YCIOBHUIO
|z| - |z — 1| = 5.

 — i +2=0.

4) Pemnth ypaBHeHue Haj nosiem C:

5) 3anucaTth B TPUTOHOMETPUIECKOM hopme: —2v/2 4+ 2V/2i.
.13 i 15

(=)™ + (x/ﬁé—1) :

V1 — 21.

6) BoruuciauTs:

7) BeraucauTs:

3aganus no teme Ne 8 «Anredpanyeckue CTpyKTypbD»:

Paznen 8.1: Onepanuio Ha HEMyCTOM MHOKECTBE MOXKHO 3aJlaTh HE €AMHCTBEHHBIM CIOCOOOM.
[TpuBecTH mpuMep MHOKECTBA M BBECTH HA HEM JIBE ONEpAIMH TaK, YTOOBI OTHOCHTEIBHO OJHOMH
OTepalry JaHHOE MHOXKECTBO SIBJISUIOCH IPYIINO, 8 OTHOCUTENBHO APYrOi — HeT.

Pasnen 8.2: Jloka3zaTh, 4TO MHOXecTBO R[X] sBiseTcs rpynmnoil OTHOCHUTEIBHO ONEpALUU
KOMITO3ULIMH.

Paznen 8.3: SBusercs nm cneayroniee oToOpaykeHue Trpymnn romomopdpuszmom? B ciyuae
MOJIOKUTEIBHOIO OTBETa BBIICHUTBH, SBISIETCS JIM OHO MOHOMOP(U3MOM, 3SHUMOPPHU3IMOM,
uszomopdumsmom: f : (Z, +) — (Z, +): f(x)=2x.

Paznen 8.4: Haiitu nopsiiok ssemeHTa 3 B MyJIbTUIIMKATUBHOM TPYIIIE MOJIS BHIYETOB 110 MOIYJIIO
11.

Paszzen 8.5: SIBnsercs yin chaemyroniee oToopakeHre romomopduzmom komett: ¢: (Z,+,%) — (Z,+,%):
o(X)=2x.

Paznen 8.6: SIBnsiercs M aHHOE MHOXKECTBO KOJIBIIOM HJIM TI0JIEM OTHOCHUTEIBHO YKa3aHHBIX
omeparmii: Z[V2]={a+bV2,a,b € Z},+, x?

3ananus nmo reme Ne 9 «KoJ/1b110 MHOT04/ICHOB OT OJJHOM IEPEMEHHOI»:

Paznen 9.1: B kosbiie Z7[X] HaiiTH MHOTOWICH HAUMEHBIICH CTETICHHU, SKBUBAJICHTHBI MHOTOWICHY
f(x) =4x® 4 x18 4+ 2410 — 48 + 385 —x — 3

Paznen 9.2: Pa3noXuThb MHOTOUJIEH IO CTENEHSM X-Xo U HAWTH 3HAUYEHUSI €T0 IPOU3BOJAHBIX B TOUKE
xo: fl@)=a" +42® + 627 + 10z + 20, x0 = —2.

Paznen 9.3: [loctpouTh MHOTOWIEH CTEMEHU €O cTapmuM KoddduuueHToM 1, nmeronuii kopau 1,
2 kpatHOCTH 2 1 4.



3ananus nmo teme Ne 10 «Teopusi 7eJJMMOCTH B KOJIbIAX HeJIbIX YHCEJ 1 MHOTOYJIEHOB HA/l
MOJIEM»:

Pasmen 10.1: Pasmenuts ¢ ocratkom MHorowieH f(X) Ha wmHorowien ¢(X) nax mnojem R:
f(x) =22* —32° + 42 =52 +6, gx)=2>-3r+1

Paszen 10.2: Haitru HOJI muorouneros: ©° +2° —32? =4z —1 wn 2® +2° —x -1
Pazmen 10.3: Haiitu Bce 3HaueHUS A, NPU KOTOPHIX HMMEIOT OOIIMHA KOPEHb MHOTOUJICHBI
=X +2 u 2+ +2

Paszen 10.4: Haittu HOJI 1 HOK muorounenos f(X)=(x2-1)(x+1)°(x-8)3(x*-4) n
g0)=(x-1)>(x+1)(x-8) (x+3)*(x+4).

Paznen 10.5: Beigenus kpaTHbIC HETPUBOIUMBIC MHOXKHTEIN JAHHOTO MHOTOWICHA, PA3JIOKHUTh €T0

HA HENPUBOUMbIE MHOKUTEIIH: 28 + 227 + 52% + 62° + 8zt + 627 + 52 + 2z + 1.

3aganus nmo teme Ne 11 « MHOro4wieHbl HajJ YUCJIOBBIMH MOJISAMM:

Paznen 11.1: HaliTu Bce panimoHalibHble KODHU MHOTOWJIEHA 6zt + 1923 — 722 — 262 + 12 .
Paznen 11.2: Tonw3ysice dopmynoit Kapaano, pemints ypaBHEeHHE x*+ 6x + 2 =0.
Paznen 11.3: CocraButh psa LllTypma u OTACTUTh KOPHA MHOTOYICHA ot + 42’ — 122 + 9.

3ananus nmo teme Ne 12 «MHOro4wieHbl OT HECKOJbKHUX MEePeMEHHbIX»:

1) Bplpa3uTe MHOrOWwIEH B BHJE MHOTOWIEHA OT JJIEMEHTAPHBIX CHMMETPHUYECKUX (QYHKIUIL:
(x122 + x3) (21273 + T2) (23 + 21)

2) HaiiTu MHOrouseH 4eTBEpPTON CTENEHU, KOPHSIMH KOTOPOIO SIBISIOTCS KyObl KOMILIEKCHBIX
KOpHel MHOrouneHa X*-x-1.

3aganus nmo teme Ne 13 «IloJie yacTHBIX 00/1aCTH HETO0CTHOCTH. PAKTOPKOJIBLLIO»:

¢ at—38a+1=0

1) OcBoOOAMTHCS OT HPPANMOHATBHOCTH B 3HAMEHATENe Ipoou o + 1 ’
2) lokazaTb, 4TO

a) Flz]/{(x —a) ~ F (F — nouxe);

6) Rlz]/{z* + 1) ~ C;

B) Rlz]/(2* + 2z + 1) ~ C.

3aganus no teme Ne 14 «I'pynnbi»
Paznen 15.1: HaiiTu cMexHbIe KJIacChl aJANTUBHON rpymiel R no noarpymnmne Z.
Paznen 15.2: Bynet nu rpyra oOpaTUMBIX 3JIEMEHTOB KOJbIA Z16 IUKIMYECKOM?

3aganus no teme Ne 15 «BekTopHble npocTpaHcTBay»

Paznen 16.1: 1. [lokaxkuTe, 4TO CleAYIOIINE MHOXKECTBA C OOBIYHBIMU OINIEPALUSAMH CIOKEHUS UX
AJIEMEHTOB M YMHOKEHHUSI JJIEMEHTOB Ha BELECTBEHHbIE 4YMCIA SBISIOTCS BEIIECTBEHHBIMHU
JMHENHBIMU TIPOCTPAHCTBAMMU:

a) MHOXECTBO BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MapajlIeNbHBIX HEKOTOPOH MpSIMOi
(TmockocTh);

0) MHOKECTBO QYHKIIM, N pa3 quddepeHnnpyeMbIx Ha oTpeske [a, b];

B) MHOYKECTBO MHOTOYJIEHOB CTEIIEHU, HE IPEBOCXOAAILEN N;

I') MHOXKECTBO CTOJIOLIOB C N BEIIECTBEHHBIMU 3JIEMEHTAMU;

11 ) MHOXKECTBO CTOJIOLIOB C N BELIECTBEHHBIMU 3JIEMEHTaMH, PABHBIMU APYT JPYTY;

€) MHO’KECTBO CUMMETPUYHBIX KBAJPATHBIX MaTPHUIl N-T'O MOPSIKA.

2. JIOKaKuTe, 4TO HE SBISAETCS BEILECTBEHHBIM JIMHENHBIM IIPOCTPAHCTBOM:



a) MHOKECTBO PAIMOHAIBHBIX YHUCEI C OOBIYHBIME OTEPALIUSAMHE CJI0XKEHHUsI PAllHOHAIBHBIX YHCEN U
YMHOKEHUS Ha BEIIECTBEHHBIC YUCIIA;

0) MHOKECTBO BEKTOPOB Ha KOOPAMHATHOM IIOCKOCTH, KayK/IbIi U3 KOTOPBIX MapajieicH 00 0CH
OX, mu6o ocu OY;

B) MHOXXECTBO MHOTOWICHOB CTENEHHW, HE MPEBOCXOMAIICH N, C HEOTPHUIATCIHHBIMU
koa(purmenTamu;

') MHOKECTBO M X N-MaTPHII, SJIEMEHTHI KOTOPBIX - pAllMOHATIbHbIE YHCIIA,

3. BoIICHUTB, SBISICTCS JIM JAHHOE [TOJIMHOXKECTBO IMpocTpancTBa R" moampocrpancTBOM.

1) MHOX€eCTBO BEKTOPOB, TIepBast KOOPIMHATA KOTOPHIX paBHA HYIIIO.

2) MHOK€eCTBO BEKTOPOB, CyMMa KOOPIMHAT KOTOPHIX PaBHA ¢IUHHUIIE.

3) MHOXeCTBO BEKTOPOB, CyMMa KOOPJMHAT KOTOPBIX PaBHA HYJIIO.

4) MHOECTBO BEKTOPOB TPEXMEPHOIO MPOCTPAHCTBA, KOHIIBI KOTOPBIX JIE)KAT HA HEKOTOPOU
IPSIMOM.

4. SIBnsercs au cuctema BektopoB a=(1,-1,0,-1),b=(2,-1,1,0),c=(2,-2,0,1),d=(-1,0, 1,
0) nmuHeliHO 3aBHCUMOM Hal R?

5. SBmstores u Bektopsl (1 + i, 2, —i), (=1 — 1, 0, 2i), (0, i, 3i) nuHeiiHo 3aBUCHMMBIME Hax R, Hax
c?

6. SIBnsiercst i cucrema MuorowieHoB f1 = 1 + X, fo = 1 — 2x + X3, f3 = 2 — 3X + X? nuHeiiHO
3aBHCUMOI HaJ R?

Pasnen 15.2: 1. Jomomuure Bextopsl (1, —1, 1, 1), (0, —1, 1, 0) 1o 6a3uca npocrpancTsa R®,

2. Haiinute kakue-m00 6a3uchl U pa3MEPHOCTH MIPOCTPAHCTB U3 3aJaHus | MpeablyIIero pas3aena.
3. Haiigute kaxkue-nuO0 0a3uchl U Pa3MEpPHOCTH IMOANPOCTPAHCTB U3 3aJaHus 3 NpEeAbLIYIIEro
paszena.

4. Haiinute KakoH-mnO0 0a3ucC CHCTEMBI BEKTOPOB M BBIPA3UTE YEpe3 HETO OCTAIbHBIC BEKTOPHI
cucremsl: a1=(3,5,0,1), a2=(2,0,-1,1), as=(1,1,1,3), as=(0,4,0,-3).

5. Haiimure 6a3uc npocTpancTBa perieHuil CUCTEMBI

2X1+ X2 — X3+ X4 =0,

2X1— X2+ 3X3— X4 =0.

X1 —2X2 + 2X3 —2X4 = 0.

6, . Haittu xoopnunate! Bektopa a = (1, 2, 3, 4) B 6asuce b = {e1 = (-1, 0, 2, 1), e2=(0, 2, —1, 1),
e3=(0,0,-1,2),e4=(0,0,0,-1)}.

7. Haiinure xoopaunatel Bektopa f(X) = 2—X+2x?—x3 B 6asuce b = {f1 = 1-x+x?—x3, f,=1+2x—x?, f3
=1-2x,fs=1}

Pasmen 15.3: 1. Jloka3ath, 4TO Kakaas U3 CHCTEM BEKTOPOB a1, a2, a3 U b1, b2, bs sBistercst Gasmcom
apuMETHIECKOr0 BEKTOPHOTO mpocTpancTBa R®  HaiiTh MaTpuily mepexoaa oT mepBoro 6asmca
Ko BTOpomy: a1=(2,-2,1), a2=(1,0,-1), as=(-1,3,0),

b1=(1,-3,0), b2=(0,2,-1), b3=(1,-1,2).

[TycTh BekTOp ¢ MMeeT KoopauHaThl (2,7,-4) B iepBoM 0asuce. HaliTu ero koopanHaThl BO BTOPOM
Oasuce.

2. Bekrop a = (1, 2, 3) 3aman CBOMMH KOOpAWHATAMK B cTaHaapTHOM Oasuce b = {e1 =(1, 0, 0),
e2=(0,1,0),e3=(0, 0, 1)}. Haiinure koopauHaTel BekTopa a B 0azuce F = {f1 =e1 + e, fr =e1 —
ez, fz = es}.

Paznen 15.4: 1. Haiftu pa3mMepHOCTH U 0a3UCHI CyMMBI U TIEpecedeHUs MOAMPOCTPaHCTB V1 =< a1 =
(1,2,1),a2=(1,1,-1),a3=(1,3,3)>uVo=<b1=(2,3,-1),b2=(1,2—-2),bz=(1, 1, -3) >.

2. Nanbl nognpoctpanctBa Vi =<ai = (1,-3,-1,-2),a2=(0, 1, -3, 1),a3=(1,—4,2,-3)>u Vz-
MPOCTPAHCTBO PEUIEHUN CUCTEMBI

4o + 2X3 + 2X4 = 0,

X1+ X2 —X4=0.

Haiigute 6a3uc u pasmepHocTs noanpoctpancts Vi, Vo, Vi + V2, V1 N Vo.



Pasnen 15.5: Iycts B mpoctpanctee R* U = <(1,1,1,1), (-1,-2,0,1)>, V = <(-1,-1,1,-1), (2,2,0,1)>.
JHoxka3zate, yto cymma U+V npsimast u HaiiTu npoekuuto Bektopa (4,2,4,4) Ha noanpoctpanctso U
BIOJIb V.

3ananust mo teme Ne 16 «JIuneiinbie 0TOOpakeHUsI U JTHHEHHbIE ONIEPATOPbI»
Paznen 16.1: SBnsroTcs nu cneayroue 0ToOpakeHNs TUHEUHBIMU:

a) f:R®— R3: (X1, X2, X3) — (X2 + X3, X1 + X3, X2 + X1).

b) f: R® — R2: (X1, X2, X3) — (X2X3, X1).

) f: R* = R*: (X1, X2, X3, X4) — (X2 + X3, 0, 2X2, 3X4)?

Paznen 16.2: 1. Hamumure MaTpuIsl JUHEHHBIX OTOoOpakeHUN u3 pasnena 17.1 B ctaHmapTHOM
Oasuce.

2. HammmTe MaTpuiLy IOBOpOTa Ha yrod o Bokpyr ocu Oz B R®,

3. Hanumure MaTpuily CHMMETPHE OTHOCHUTEIBHO KOOPAMHATHOW mockoctu YOZ.

4. Hanuimte MaTpUIly TIOBOPOTA BOKPYT Hayalla KOOPJMHAT Ha TiockocTd B 0asuce b = {€1=(1,2),

e2=(—1, 1)}.

Pasnen 16.3: 1. 3anummte Matpuiy nuHeiinoro otobpaxenus f 1 R® — R3: (X1, X2, X3) |— (X2 + Xa,
X3, X2+X1) B cranmaptHoMm Oasmce. Haiimure oOGpa3 Bektopa X = (1, 2, 3). Haitnure mpoobpa3
BekTopa y = (1, 2, 3).

2. Haiitu si1po u 00pa3 JIMHEHHOT0 0TOOpaKeHHUs, 3aIaHHOTO B HEKOTOPOM 0a3uce MaTpHIlei

1 20 -1
2 2 3 -6
3 4 3 7

1 03 -5

Paznen 16.4: 1. Ilycte nuHeiiHbli onepaTtop B mpoctpaHcTBe V B 6asuce b={eie2,e3,e4} umeer

01 2 3
5 4 0 -1
3 2 0 3
6 1 -1 7 "
MaTpUILY Haiitu matpuny storo omeparopa B 0a3ucax: a) {es,e2,esei}, 0)

={e1tez,3es,-e4,e2-€3}.
2. Tlycts nuHelnbIA onepatop B mpoctpancTee R® umeer B 6asuce {(8,-6,7), (-16,7,-13), (9,-3,7)}

1 —-18 15
-1 =22 20
1 =25 22 o
MaTpUILY Haiitu ero matpuiy B 6asuce {(1,-2,1), (0,-1,2), (3,1,2)}.

Pasznen 16.5: HalitTu MUHUMAaNBLHBIA MHOTOYJIEH:

a) TOXKJIECTBEHHOTO OTEPaTopa;

0) HyJIEBOTO OIEepaTopa;

B) omeparopa MPOEKTHPOBAHUSA N-MEPHOTrO MpocTpaHcTBa V Ha K-MepHOEe moampocTpancTBo L,
O<k<n;

T') omiepaTopa OTPakKeHHUS;

J) HAJIBITOTEHTHOTO orepaTopa uHiaekca K.

Paznen 16.6: 1. Haiitu uHBapuaHTHBIE MOANPOCTPAHCTBA Ul onepaTtopa AuQdepeHInpoBaHus B
npoctpanctse R[X]n.

2. Jlokazars, 4TO:

a) apo 1 o0pa3 TMHEWHOTo oneparopa A HHBAPUAHTHBI OTHOCUTEIBHO A,

0) BCsIKOE OAMPOCTPAHCTBO, CoiepIKalee oOpa3 oneparopa A, HHBAPHAHTHO OTHOCUTEIHHO A



Paznen 16.7: 1. Haiftn coOcTBeHHBIC 3HaUYCHHUSI U COOCTBEHHBIE BEKTOPHI JUHEHHOTO OIEpaTopa,

4 -5 2
5 =7 3
6 -9 4

3aJJaHHOTO B HEKOTOPOM Oaznce MaTpuLei
2. BBIICHUTDH, MOKHO JIM IPUBECTU MATPUILy JINHEHHOrO OllepaTopa K IUaroHajIbHOMY BUY ITYTEM

-1 3 -1
-3 5 -1
-3 3 1
nepexojia K HoBoMy 0asucy Han nojem R umm C: . B ciydae nmonoxxurtenbHOTro

OTBETa HAWTH 3TOT 0a3MC M COOTBETCTBYIOIINI BUI MAaTPHUIIBI.

Paznen 16.8: Haiitu KopHEBbIE MOANPOCTPAHCTBA JIUHEHHOIO ONEepaTopa, 3aJJaHHOT0 B HEKOTOPOM
0 -2 3 2
1 1 -1 -1
0o 0 2 0

Oasuce MaTpulen 1 -1 0 1

Paznmen 16.9: Haiiti >xopaaHoB 6a3uc W KOpJAHOBY HOPMAIbHYIO (OPMY MaTPHUIBI JTHHEHHOTO

3 2 =3

4 10 —-12

.\3 6 =7
orepaTopa: . BEImonmHUTE MpoBeEpKy.

3ananus no reme «buanHelHbIe POpMBI»
1. Kakune u3 cnenyromux GyHKIHNA ABYX apTyMEHTOB SIBISIFOTCS OMIIMHEHHBIMU
dbopMaMu B COOTBETCTBYIOIIUX BEKTOPHBIX IPOCTPAHCTBAX

al flo,y) =a -y,
b) flADL) = tr(A°L),
el flA B =t{AB),

[

d]l flu.v) = [lfn' + .":]:nr.i".

e] flu,v) = Hel(nt), 1, v — KOMIDIEKCHBIE THETA.

2. SBnsroTcs mu OunuHeHbIe GopMbl U3 3a1a4uu 1 cummerpruyHbiMu? KococuMMeTpuuHbIMU?
3. SBnsarorcs nu OunuHeWHble (QOpMbI U3 3amaud 1 HEOTPHULATENBHO OIpe/eIeHHBIMU?
HEMOJIOKUTENBHO ONpeAeIeHHbIMU?

3aganus no reme «KBaaparnunnie popmbD)

1. BoccraHoBuTe KBajgpaTHuHyl0 (opMy MO mosipHOW OwnmueiHoi ¢dopme f(X, y) =
2x1y1-3x1y1+4x2y1—5X2y2. 3anumunTe MaTPUILy MOTyYSHHOH KBaJAPATUIHON (POPMEI.

2. 3anumuTe NOJSAPHYI0 CUMMETPUYHYIO OMIMHENHHYI0 (pOpMY COOTBETCTBYIOILIYIO KBaJpaTUYHON
g(x) =x12 — 2x1x2 + 3X1x3 + X1x4 — X22 + 2x2x3 — 4x2x4 + 3x32 —5x3x4 — x42.

3. 3anummTe MaTpHIly KBaJpaTUUHOH (HOpMBI, 3amaHHOi Gopmynoit (X) = X12 —2x1x2 + 3x1x3 +
XIx4 — 22 + 2x2X3 — 4x2x4 + 3x32 — 5x3x4 — x42. Haiinure paHT KBaIpaTHIHONW (POPMEI.

4. ITpuBecTH KBapaTHYHYIO GOpPMY K KaHOHHYEeCKoMY Buay. Haiinure nnaexc

MHEPLNHU, TIOJOKUTENbHBIN UHJIEKC MHEPLIUH, OTPUIATENbHBIA HHIEKC HHEPIUHY,

CUTHATYpY.

a) 3x2 — 2x1x2 + x22,

b) x1x2 + x1x3,



c) x12 —2x1x2 — 6x1x3 — 7x22 + 14x2x3 + 5x32,
d) 2x2 + 8x1x2 + 4x1x3 + 6x22 — x32,

3ananus no teMe «EBKJIMI0BBI MPOCTPAHCTBA»

1. ITycTe Ha BEKTOPHOM IpOCTpaHCcTBE V 3a/1aHO CKaJIIpHOE Ipou3sBeneHue (X, Y). Jokaxure, 4ro
JUIs TF000T0 BEKTOpa X BBIMOJIHEHO paBeHCTBO (X, 0) = 0.

3. byner nu Ownumneiinas gopma f(X, y) = x1yl + x2y2 + x3y3 + x4y4 3anaBaTh CKaJspHOE
npousBeneHrue Ha R47?

4. Byner nu Ooununeitnas gopma (X, y) = 2x1yl — x1y2 + 3x2yl — x2y2 3agaBath CKaJIsIpHOE
npousBeneHue Ha R2?

5. byner nu OwnuneiiHas gopma (X, y) = x1yl — 2x1y2 — 2x2yl + 5x2y2 3amaBaTh CKalspHOE
npousBeneHue Ha R2?

6. Byner mu Gummeitnas dopma o0 = TrATE]
npocrparctse Mat2(R)?

7. Haiinure nnuHy Bektopa a = (1, 2 — 1, 2) OTHOCHTENBHO CTaHAAPTHOIO CKAISIPHOIO
npousBeneHus B R4.

8. Haiimute xocuHyc yriia mexay Bekropamu a = (—1,2,0,0,—1)u b =

(—1,2, 1,1, 0) oTHOCUTENHHO CTAHJAPTHOTO CKAJISAPHOTO MPOU3BEICHHS.

3a4aBaTb CKAJLIPHOC MNPOU3BCACHHUC Ha

y . e
9. Haiimure yron Mexay MHorouneHamm J ) =1 =2t 4+ 1luglt) =2t =1 orgocurensro
|

(f.g1= /_.l"l:.f].r,l{.f:r.i'.".
CKAJISIPHOTO TIPOU3BEICHUS a
10.

N 1 -2 [ —3i
Haiinwre wocuaye yroaa memay sarpugasun A = 9 1) ™ b = | 4

OTHOCHTEERD CRALApHoro nponssetenns (A, B) = Tr(ADB" ).

-gilIJI![I[[I'['E" HEPABCHCTEO E\:HI]IIJ ]3_‘\.'IJ}[I{1][3¢'H*‘]I'i] AUTH CHATTHPROIG ITPORE BeIEHITH

1
if.g) = /_J"I:.f:.r,l{f)r.i'f.

3ananus no reme «MeTpuueckue 3a1a4 B BEKTOPHBIX MPOCTPAHCTBAX»

1. HaiiTu mpoekiuio BeKTopa X Ha MOANpocTpaHcTBO U, HalTH OPTOrOHAJIBHYIO COCTaBISIOUIYIO
BekTopa X. Haiimure yronm Mmexmay BekTopoMm X W moampoctpanctBoM U. Haiitu paccrosiHue OT
BEKTOpa X J10 moamnpocTpancTsa U.

a)x=(1,2),U:x1+x2=0,

by x=(1,2,3),U:x1+x2+x3=0,

c)x=(1,2,3),U:xl +x2+x3=0,2x]1 —x2—x3=0.

d)yx=(1,2,3,4),U=<al =(0,1,0,1),a2=(-1,0, 1, 0) >

2.



B HPHHTRPAHCTES MAGPOCLIEHOE CTeIeni MeHBIIeH 4 oo CHAJAPILIN IS Ee e
1

auen | fLg) = ]r Fltlg(t)dt paditn opoeximum BeKTOPA T HA OOIPOCTPAHCTEG
n

U7, maitrn oproronansnyvie coctasmmmomysn sextopa . Haiigore yron sesoy

gekTopom © i nognpoctpadcTeon [ Hafitn paceroanne or sexropa @ ao nog

npoctpancrea U

al r=1—t++ 8 U= =1—-tha =1+ % =.

bl a=1—-t++8 . U=y =1-tha=t"+t hy=1—-t 4+ -+ =,

3ananus no teme «IIpouecc oproroHaau3anum»

1. Haiigure OpTOrOHANBHBIA 0a3WC MPOCTPAHCTBA BEKTOPOB OPTOTOHAJBHBIX  BEKTOPY
a=(1,-1,1,-1).

2. TIpoBeputs, uto cucrema BekropoB al = (1, 1, 2, 3), a2 = (1, 1, 2, —2) oproronainsHa B E4
OTHOCUTEIIFHO CTAaHJAPTHOTO CKAaJSPHOTO MPOW3BEIEHUS W JOMOJHUTH €€ JO0 OPTOTOHAIBLHOTO
Oazuca.

3. Oproronanu3upyiite cuctemy Bektopos al = (1, 2,0,0),a2 =(1, 1, 0, 0), a3 =(1, 4, 1, 0),
ad=(1,1,1,1).

4. Oproronanu3upyite cuctemy Bektopos al = (1, 2,0,1),a2=(1, 1,1, 0),a3=(1, 0, 1, 0),
a4=(1,3,0,1).

3anaHus Mo Teme «KIPMHUTOBBI IPOCTPAHCTBA»

1. Bynet 1 ¢popma noayTopaTmHEHOH? DpMHUTOBON?

a) f(x, y) = x1yl + x2y2,

b) f(x, y) = x1yl + x2y2,

¢) f(x, y) =xlyl —x2y2,

d) f(x, y) =x1yl +ix2y2 — 4x3y3.

2. Byzaer nu dopma f, 3agannast B HEKOTOpoM Oasrce MaTpuiieii A, 5pMUTOBOI?

1 i -2
al —i 2 1+
2 1—i 3
1 i —2
5] —i 2 1+
-2 1—1 3

3. YTo MO>KHO CKa3aTh O IJIEMEHTAaX, CTOSIINX Ha IVIABHOM AMAroHal, B 9pMUTOBON
Matpuie?
4. Ilonyropanuueiinas gopma f 3amana marpurnei

t+1 -1
_.1_( : _J.)

B 0asuce E. Beruncnure 3uauenue f(x, y), x = (1, 1), y=(1 —1i, 2i).
5. Tonyropanuneiinas gopma 3amana MaTpuien

A — (r’ +1 —1)

) 0 —u

B Oasuce E = {el, e2}, Haitnure matpuity 3toit popmsl B 6asuce F = {e‘1 =el +ie2,e2 =
—iel +e2}

9. Haiitu xBazpaTuuHyt0 (OpMy, aCCOHMUPOBAHHYIO C SPMUTOBOI (popMOi

fla, y) = oy — ixyya + Galy — Taljs + T3l

3aganuss mo Teme «JIMHeiliHble omepaTopbl HAa MPOCTPAHCTBAX CO CKAJISPHBIM
Npou3BeIeHneM



1. Byaet v moBOPOT BOKPYT Havdaia KOOpAUHAT B R2 caMOCONPsKeHHBIM OTIEpaTopoM?

2. byner nu oproronanbHas mpoekius Ha ock OX B R2 camocompsikeHHBIM oriepaTopomM?

3. Byzner nu oproronanbHast npoekius Ha miockocth XOY B R3 camocormpsikeHHbIM

oneparopom?

4. Nau 6aszuc f1 = (1, 1), f2 = (1, —1). SIBnsgeTcst 11 CaMOCONPSHKCHHBIM OIIEPATOP, KOTOPBIN B 3TOM
Oas3uce 3a1aH MaTpULel

(22

5. Ilycte €1, €2 - OpTOHOPMHUPOBAHHBIM 0a3Kc U THHEHHBIH omepatop A B Gasuce fl = el, f2 = el
+€2 3a1aH MaTpuIeit

(%)

Haiitu marpuiy onepatopa A B 6asuce f1, f2.

3ananus no reme «A¢@uHHBbIC IPOCTPAHCTBA»

1. CocraBbTe ypaBHEHHE MPSAMOM, mpoxosaiien yepes Touku A(1, 2, 0, —1) u B(2, —1, 0, 0).

2. CocraBbTe ypaBHEHHE JIBYMEPHOM IUIOCKOCTH, Mpoxosiiei yepe3 Touku A(2, —1, 0, —1), B(0, 1,
1,0)uC(—1, 2,0, 2).

3. CocTaBbTe ypaBHEHHE TPEXMEPHOU IIOCKOCTU (TUIEPILIOCKOCTH), MPOXOJIICH Yepe3 TOUYKHU
A(-1,2,1,0),B(0,1,1,0),C0O,-1,1,00u D(1, 1, 1, 1).

4. CocTtaBbTe ypaBHEHHUE JABYMEPHOM IUIOCKOCTH, cojeprkaineit Touky A(—1, 0, 2, 3) u npsimyro | :
X1=-1+2tx2=tx3=0x4=-5—-1.

5. CocTaBbTe ypaBHEHHUE TPEXMEPHOI TIOCKOCTH, conepskaiieil Touky A(—3, 0, 1, 0) u nBymepHytO
mI0CKOCTh X1 = X2+ X3 —1=0,x1 +x2 + x4 =0.

6. HccnemoBaTh B3aUMHOE pACIIOJIOKEHHE JBYX JBYMEPHBIX IIJIOCKOCTEH B NSTUMEPHOM
npoctpancTBe 0l 1 X1 =X2=1,Xx3+x4—-Xx5=0uf:x1=2+1t1+12,

x2=3+t1 +t2,x3=3+2tl +t2, x4=4+1tl,x5=5—2t2.

7. Haiitu oproronanbHyto npoekuuto Touka A(7, —1, 6, 1) Ha runepmiiockocTs o :

3X1 —x2+2x3 +x4 -5=0.

8. HaiiTi yronm mexxay runepriiockocTssMu o - X1 + X2 + X3+ x4=0u B : X1 X2 —x3+x4=0.

KonTpoubnasi padora Ne 1
(mpoBepka chopmupoBanHoctu OINK-1, uaaukaropsr U-OIK-1.1, U-OTIK-1.2, M-OITK-1.3)

IIpumeps! 3aganuii:
1) Penth crcTeMy JIMHEHHBIX ypaBHEeHHUIT MeTooM ["aycca:
2X1 =X, +3X5 + X, =1,
=Xy +2X, -4X5 =17,
X; -3X, + X5 -X, =-10,
-3X1 - X3+ X, =2

2) Haiitu kakoif-mn6o 6a3uc cucTeMbl BEKTOPOB U BBIPAa3UTh uepe3 0a3uc Bce OCTalbHbIE BEK
TOPBI CUCTEMBI:
8, =(11,0),

a, =(1,0,2),
a,=(021),
a, =(0,3,2),



a, = (111).

2 -1 2 4
3) Bpluucnuth paHr MaTpULIbI 102 .
-1 49
0 -1 60
4) Haiitu matpuily, 0OpaTHYIO TaHHOM, C TOMOIIBIO 3JIEMEHTAPHBIX MPE0OPa30BaAHMIA:
3 2 -1
2 1 0|
-1 4 2

5) Hatitu pynnameHTaabHbIN HAOOP peuieHnid CUCTEMBI
3X; = X, = X3 +2X, + X + X5 =0,
2% +2X, — X3 + X, —3X%; =0,
X, +9X, =X — X, —X; = 0.

KonTpoabsnas padora Ne 2
(mpoBepka copmupoBanHocta OINK-1, unaukaropsr U-OIK-1.1, U-OTIK-1.2, M-OITK-1.3)
IIpumeps! 3aganmii:

1) Beraucnauts onpenenurens:

0O 3 1 1 0
2 -1 0 -1 -1
o 2 0 -2 1|
1 -2 1 3 0
1 1 -2 0 O

2) Pemuth cucreMy JUHENHBIX ypaBHeHUN MeToioM Kpamepa:
3%, —4X, +5%; =1,
2X%, + X, —6X, =10;
5%, —2X, +3%; = 7.

3) Haiitu matpuiy, o0paTHYIO JaHHOM, C TOMOIIbIO ONPEACTUTENCH:

4 -2 -1
2 5 -6}
-1 4 2
4) BoruncauTs:
1 I 102 0\ 2
=t = 2-3i
(ﬁ+ﬁ) +(2-3i)
S5+4i

5) H3Bieun KOPCHb U3 KOMINIJICKCHOT'O YHCJIa:

a) ¥-i; b) 13



KonTtpouabnas pa6ora Ne 3
(mpoBepka cpopmupoBannoctu OIIK-1, unaukaropsr U-OTIK-1.1, U-OIIK-1.2, M-OI1K-1.3)

IIpumepsbl 3a1aHuMii:

1) Onpenenuts KpaTHOCTh KOPHS Xo MHOTOWIeHa f(X):
f(X)=x>-5x*+7x3-2x2+4x-8, X0=2.
2) Paznoxuth muOTOWIEH f(X) MO cTeneHs M X-Xo:
f(x)=x*+2x3-3x2-4x+1, Xo=-1.

3) C nomompro anroput™a EBkinaa HallTH HanOOBITNI OOIIUI ASTUTEh MHOTOWICHOB f(X) 1
g(X) u ero IMHEWHOE BhIpakeHue uepes f(X) u g(x):

f(x)=x8+2x4-4x3-3x%+8x%-5, g(X)=x>+x>-x+1.

4) BeiienuB KpaTHbIE HEMPUBOIUMBIC MHOYKHUTEIN MHOTOWICHA, PA3JIOKUTh €0 Ha HEMTPUBOIUMEBIC
MHOXUTENN HaJ 11oeM R:

f(x)=x5-15x*+8x3+51x2-72x+27.

5) He penras ypaBaenue X>+2x%-3X-5=0, HaiiTu cyMMy KBaJpaToB ero KopHeii (Ha nonem C).

KonTpoasnas padora Ne 4
(mpoBepka copmupoBannoctu OINK-1, unaukaropsr U-OIIK-1.1, U-OIIK-1.2, M-OI1K-1.3)

IIpumeps! 3aganmii:

1) Pemute ypaBHeHue 4-ii crenenu meronom deppapu:
x4-253+4x2-2x+3=0.

2) [TocTponTh HOPMUPOBAHHBIN MHOTOWJICH HAUMEHBIIIEH CTETICHH C JIEHCTBUTEIbHBIMU
ko3¢ duIeHTaMy, UMEIOIINI ABOIHOM KopeHb 1 u mpocToit KopeHb 1+2i.

3) Haiitu panmoHanbHble KOPHU MHOTOYJICHA:
f(x)=x5-2x%-4x3+4x2-5x+6.
4) Boruncnutk ¢ TouHocTh0 10 0,001 neficTBUTENbHBIE KOPHU MHOTOUJIEHA
f(x)=x*+3x3-x-1.
5) BsIpa3uth uepe3 MeMEHTapHbIE CHMMETPHYCSCKIE MHOTOUJICHBI:

f(X1,X2,X3)=X13+X23+X33-5X1X2X3.

KonTpoubnas padora Ne 5
(mpoBepka copmupoBanHoctu OIK-1, uaaukaropsr MU-OIK-1.1, U-OTIK-1.2, M-OITK-1.3)

IIpumeps! 3aganuii:

1) SBnsercs 1M TOANPOCTPAHCTBOM BEKTOPHOro mpoctpanctBa R[X]n Ham mnomem R
HOJIMHOKECTBO MHOTOWICHOB Y€THOH CTeTeHn?

2) Jlana cucrema BekTOpoB mpoctpaHctBa R4: ai=(1,1,1,0), a»=(1,0,-2,3), as=(2,1,-1,3),
a4=(9,1,3,-3),. Byzaer nu sTa cucrema JuHEHHO 3aBucuMoi? Haiitu ee paHr u kakoii-mu6o



0a3uc. CoCTaBUTh CHUCTEMYy JIMHEHHBIX YPaBHEHHWH, 3aJalollyl0 MOIIPOCTPAHCTBO,
MOPOXKICHHOE JaHHON CUCTEMOM BEKTOPOB.
3) Hambr nuueiHble nomnpoctpanctea U m W: U=<(2,3,0,-1), (1,2,1,2), (-1,-1,1,3) >,
W=<(0,1,2,5), (1,2,0,3) >. Haiitu 6a3ucsi u pazmepuoctu U+W u UNW.
4) Bbyamer nu mpsmoii cymma moampoctpancts U+W, rme U=<(1,1,1,1), (1,1,0,-1)>, a W
33JaH0 KaK MHOXECTBO BCEX  PCIICHMH CHUCTEMbl JIMHEIHBIX  ypaBHEHHIA
Ty — T — &3+ 24 = 0;
T+ Lo+ 223 — 314 =07
5) Bekrop a = (3, 0, -4) 3aman cBoumu koopauHatamu B 6azuce b = {e1 =(1, 2, 0),
e =(2,0, 1), e3=(0, 1, 1)}. Haiigure xoopaunHaTel BekTopa a B 6asuce F = {f1=(3,2,1),
f.=(2,-1,0), f3=(1,3,1)}.

KonTpoubnas padora Ne 6
(mpoBepka chopmupoBannoctu OIIK-1, uaaukaropsr U-OIIK-1.1, U-OIIK-1.2, M-OITK-1.3)

IIpumeps! 3aganmii:

1) Bymer nau omeparop, KOTOPBIA KaxI0i CTpoke (X1,X2,X3,X4) COIMOCTABIISIET CTPOKY (Xo-
X1,X2+3X3,0,-4X4) nuneitnpiM? Ecniu 1a, To HallTH ero MaTpHIly B CTaHAapTHOM Oas3uce.
15 =11 5
20 —15 8

2) Jluneiinplii omepatop B 0asuce €1, €2, €3 UMEET MaTpHIly 8 =7 0/ Haittu ero
MaTpuily B 6asuce €1+3es, -e3, €.

3) Haiitu 6a3uc obpasza u 6a3uc sapa JMHEHHOrO OIeparopa, 3aJaHHOI0 B HEKOTOPOM Oasuce

1 2 0 —1
2 23 —6
343 7
MaTrpulen 103 =5
0 1 0
-4 4 0
4) JIuHeiHBIA oOmepaTop B HEKOTOPOM Oasuce 3ajaeTcss MaTpuIeit -2 1 2

[TpuBOoIUTCS AU MaTpHla JAHHOTO JIMHEHHOro omeparopa K JUaroHajJbHOMY BHIY ITyTeM
cMeHbI 0a3uca? B ciaydae noI0KUTENBHOIO OTBETA yKa3aTh 3TOT 0a3UC U BUJ MaTPUIIbL.

5) TlpuBecTu MaTpHily JIMHEHHOTO Oreparopa K )OpaaHOBOH Gopme, yKa3aTb KOPIAHOB Oa3uc:

{11—%1\
-1 5 —6 4
4

0 i’) -1 '
00 -1 3
KonTposbnas pa6ora Ne 7
(mpoBepka chopmupoBanHoct OINK-1, unaukaropsr U-OIK-1.1, U-OTIK-1.2, N-OI1K-1.3)

IIpumeps! 3aganmii:

I Flemmeros om0 Swomeneiinodt  dhopaodi deoaknms (e, g Tmizi)? B orveme

NOJICHC T ETRHOTO OTRETH, QTP e THT e, ABJIHETCH JIH OHA CHMAET Poree Koil,
KOCOCHADET PIrTecKofl, oo o rr ek Ho I.III|:I(','I_I:'.'I'('IIIIl.lii'."



‘(L 2 -1 4
j 0 -1 3

2. Bommedipag dopaa F B nesoropos Gaeaes £ Sa i ae e sa e 0 2 0 ol
L—| BT u)

a| Hafipnre spsemme f((roy), me x = (1,2, 5. 4), ay={—1.0,0,1).

3. Beagparieanas dhopam g(x) B meworopos Dasmmee mapmeres dhopaondi gl ) = o — 2o, +
Iz x4 — 2_"::: + 8xaTy.
al Haitpere moaapiyvio Swrmmeflinyio cnseder puecs vio duopeey £ s g,
b Bamrnmrere amsarprny KeapaTieail dopsmsn g
4. Tpeperassre Swomueiinyvio oy § = Ty 4 250 — S0y — Talis B OB CVMMBL

CHMAET PIMECKEGT 1 KOC0c s e ek i 7

KonTpoabsHnas padora Ne 8
(mpoBepka chopmupoBanHoctu OINK-1, unaukaropsr U-OIK-1.1, U-OTIK-1.2, N-OI1K-1.3)

IIpumepsbl 3axaHuMii:

1.

Byaer mn Guanneiinas dopua fz y) = 2oy — oy + dxay — Taya saa8aTe
I
CRILISpHOE nponssejenne na BT

2.

Haiingure wkocmayc yrua smesiay sexropamu o = (—=1,2.0,0,—1) u b

|:— 1,2 1.1, 0) oTHOCHTETEHD CTAHJAPTHOID CRAISAPHOD NPONESRETEHHA.
3.

Oproronanmsupyiite cuereny sextopos ap = (12, 000), az = (1, 1.0.0], ay

(1,4,1,0), a, = {1,1,1.1).

4,

, . Ty — T — Ty = [,
[Mopnpocrpancreo I sapann cieresofl .
2xy + x4+ x5 = 1.

Haiigire Gazie oproronamsnore gorosmenns U Hafirn upoesiymo sexropan = (1,2 5]

Hadirn yroo seesy sekropos o n L

5

E"u'_,'l,i"'[' JIH it]li.r[:l."'.lé'l. I||'. S IAHHAN B HEROTOROM Gé'l.'i]!ll:'li" .‘n.:il.']'l}][II,lI"jiI -1. '-il]il]\.l][']'liZIH-II.rZiiI.:l

IIpaBuiia BbICTAB/ICHHS OLCHKH 10 Pe3yJIbTaTaM KOHTPOJIbHOU padoThl

OreHka 1o pe3yibTaTaM KOHTPOJIBHONW pabOThl CUUTAETCS MO CIEAYIOUIEMY PUHIIHITY:
- IPaBUJILHO BBIMIOJIHEHHOE 3a/iaHue — 1 Oa;
- YaCTUYHO BBINOJHEHHOE 3aJjaHue (UM MYHKT 3aJaHusl 3 B IEPBOM KOHTPOJIBLHOM paboTe) —

ot 0,1 mo 0,9 Ganna B 3aBHCHMOCTH OT JIOJIM PEIICHHOTO MPABWIBHO, BBIYHUCIUTENIbHAS OIINOKA
cHmkaeT 6amt Ha 0,2;



- Janee BBIYMCISIETCSl MPOLIEHT, KOTOPBIM COCTaBISIET CYMMAapHOE KOJHMYECTBO Oaljos,
HaOpaHHBIX CTYIEHTOM 32 BBIIIOJHEHHE PAOOThI, OT MAKCUMAJIbHOTO KOJIMYECTBA OAJIJIOB;

- 95%-100% COOTBETCTBYET OLIEHKE «OTIUYHOY», HE MeHee 80%, HO MeHbIIe 95% - OlleHKe
«xopo1o», He MmeHee 60%, Ho meHblle 80% - OLEHKE «yIOBIETBOPUTEIBHOY», MEHBIIUIN IIPOLIEHT
COOTBETCTBYET OIICHKE «HEYJOBICTBOPHUTEIBHO» (YMEHHUS M HABBIKM HA JAHHOM JTalle OCBOCHUS
JTVCIUATUTMHBL HE CpOPMUPOBaAHBI).

2. Cnmcok BONPOCOB U 3aaHMI /1JIsl MPOBeIeHUs MPOMEKYTOYHOM aTTecTaluu

Cnncok BonpocoB k 3xk3ameny (I cemectp)

1. Uctopuueckuii 0030p pa3zButus anreOpsl. OCHOBHBIE NIEPUO/BI pa3BUTUSA. Paciinpenne noHATUs
YUCJIa U 3HAMEHUTBIE 3a7a4d IPEBHOCTH. Pa3pemmmocTs ypaBHEHHH B pajuKalax W IOSBIICHHE
HOBBIX aJIreOpanyeckux CTpYKTyp. MecTo ajreOpbl B CUCTEME MAaTEMaTUUYECKUX HayK.

2. MHuoxectBa. Onepauuu Haja MHOxecTBaMu. OtoOpakenus. Bunpl orobpaxenuii. Kommosumus
otoOpaxenuit. O6GpaTUMOCTh OTOOPAKEHUH.

3. bunapubie ortHomeHus. CBoicrBa. OTHOIIEHHWS SKBUBAJICHTHOCTH M MOpsaka. Meton
MaTeMaTHYECKON MHAYKLUU.

4. Cucrembl JUHEHHBIX YpaBHEHHMH HaJ II0JIEM BEIECTBEHHBIX uyHcel. PerieHue cucremsl
ypaBHeHu. Meton ['aycca. MarpuuHas 3anuch CUCTEMbI JIMHEHHBIX YPABHEHUM U UCCIIEIOBaHUE
CUCTEMbI JIMHEHHBIX ypaBHEHUH ¢ nomoluipio mMeroaa l'aycca. OnHOpoaHAsl cUCTeMa JIMHEHHBIX
ypaBHeHHUH. Teopema 0 KOJIMYECTBE €€ PELICHUIA.

5. BekTtopHO€ MPOCTPAaHCTBO HAJ IOJIEM, €r0 CBOMCTBA, MPUMEPHI. ApU(METHYECKOE N-MEpPHOE
BEKTOpHOE IIpocTpaHcTBO. [lognpocTpancTso. JInHeHAs 3aBUCUMOCTD U JTMHEWHAs HE3aBUCUMOCTh
BekTOpOB. CBOIMCTBA JINHEWHOW 3aBUCUMOCTH.

6. basuc cuctembl BEKTOPOB M BEKTOPHOI'O NPOCTPaHCTBA. Teopema O KOJIMYECTBE BEKTOPOB B
Oasuce cuctembl. PaHr cucremMbl BEKTOpPOB M €ro BblYHMCIEHUE. Pa3MepHOCTb BEKTOPHOIO
IIPOCTPAHCTBA.

7. Koopnunatel BekTopa B Oasuce. JInHeliHas 000109Kka CUCTEMbI BEKTOPOB U MOJIPOCTPAHCTBA.
Bropoe omnpenenenue 6a3uca.

8. JluneiiHble OTOOpa)XK€HUSI BEKTOPHBIX HPOCTPaHCTB. M3oMop(du3M BEKTOPHBIX MHPOCTPAHCTB.
CgoiictBa mzomopdusma. Teopema 00 n3oMoppu3Me BEKTOPHBIX MPOCTPAHCTB OJHOW M TOH ke
KOHEYHOM pa3sMEPHOCTH HaJ noyieM P.

9. Ilonarue maTpuubl. [leiicTBUA Hal MaTpULIaMU M UX CBOMCTBA. KONbIIO KBaApPATHBIX MATPHII.

10. CtpodeuHslii U CTOJOLIOBBIN paHTU MaTpPHUIIbI, UX PAaBEHCTBO. BhIunclieHne paHra MaTpHIbl.

11. HeBeipoxaennsle Matpuiibl. O6paTHast MaTpuna. Kputepuii ee cymiecTBoBaHus.

12. DnemenTapubie MaTpullbl. [IpakTiHueckuii crocod HaxoXIeHUs] 00paTHON MaTPUIIBI.

13. TpancnonupoBanue wmarpull. PaHr mnpousBeneHuss Marpull. MaTpuyHas 3amuch CUCTEM
JIMHENHBIX YPABHEHUM.

14. Matpuna nepexoja oT ofHoro 6asuca k apyromy. KoopannaTtsl BeKTopa B HOBOM 0azuce.

15. Marputibl THHEHHBIX 0TOOpakeHU. B3aMHO 0/IHO3HAYHOE COOTBETCTBUE MEXY JTUHEHHBIMU
orobpaxenusiMa u3 R" B R™ u marpumamu pasmepa mxn. CymMma U MpOU3BEICHHUE JTHHEHHBIX
OTOOpaXEHHI U UX CBSI3b C ONEPALUSIMH HaJl MATPULIAMHU.

16. YTBepxk/aeHHEe O HE3aBUCUMOCTH YHUCIA TJIABHBIX M CBOOOJHBIX HEHU3BECTHBIX CHUCTEMBI OT
crocoba mpuBeAeHUs ee K cryneHuaromy Buny. Kpurepuit coBmectHoct Kponekepa-Kanemu.
OnHOpO/IHBIE CUCTEMBI JIMHEHHBIX ypaBHeHUH. DyHIaMeHTaNbHbIN HA00P peLIeHUH.

17. TlepecranoBku. YeTHOCTh mepecTaHoBKU. [loHsATHE omnpenenuTtens NpOU3BOJBHOIO MOPSAIKA.
YactHble ci1ydau: OIPeaeIuTeNn BTOPOrO U TPETHETO MOPSAIKOB.

18. CBolicTBa onpeAeIuTeNnei.



19. Munop u anrebpanyeckoe [OIOJHEHHE »3JeMEHTa MaTpuibl. Teopema O pa3loXKEeHUU
onpeAenuTeNnss Mo cTpoke uiu croudny. I[IpakThueckuil crmoco0 BBIYMCIEHUS OMpPENSTUTENs]
NopsAKa BhIIe 3.

20. Onpenenutens npousBeaeHust MaTpull. Kputepuii HeBbIpOKIEHHOCTH MaTpulibl. Haxoxnenue
00paTHOM MaTPUIIBI C TOMOILBIO ONPEACIUTEICH.

21. Meton Kpamepa penieHus CUCTEM JUHEUHBIX ypaBHEHUH. MeTo1 OKaliMIISIFOIUX MUHOPOB.

22. KommuekcHbsle uyucna. Omepanuu HaJg KOMIUIEKCHBIMH YHCIAMH B ajreOpandecko u
TPUTOHOMETPHUECKOH dopMme.

23. bunapubeie anreOpamveckue omnepanuu u anreOpanmyeckue CTPyKTypbl. llomyrpynmer u
MoHoubl. [Ipumepsl. O6001IeHHAs aCCOIMATUBHOCTD cTeneHH. OOpaTUMBbIE AJIEMEHTHI.

24. TI'pynmbl. [lpumepsl rpynn (4MCIOBBIE TIpYyNNbl, MaTpUYHbIE, CHUMMETpUYECKas U
3HAKOIIEPEMEHHAsl TPYIIIbL, TPYIINa KOPHEH U3 eTUHUIIbI), UX TOATPYIIIHI.

25. T'omomopdusmel u uzomopdusmsl rpym. [Ipumepst. CoiicTBa nzomopdusma. Teopema Kanu.
26. Iukmuueckue rpynnsl. [Ipumepsl. Tlopsmok anmementa rpynmel. Teopema 00 m3oMopdusme
LHUKINYECKUX TPYIIIT OJHOTO U TOTO € MopsiIKa.

Tunbl 3agav, BbIHOCUMbIX HA IK3aMCEH

1) Onpenenuth cBoOWcTBa OMHAPHOTO OTHOIIEHHS Ha MHOXKECTBE, BBICHUTH, SIBISETCSA JIU OHO
OTHOLICHHEM HKBUBAJIEHTHOCTH, MOPSAKA.

2) loka3aTb YTBEP)KICHHUE O HATYPAJIbHBIX YMCIAaX METOI0M MaTeMaTUYECKON NHIYKIIUH.

3) Pemmth cucreMy nuHEWHBIX ypaBHeHUH Metonom [aycca, Kpamepa, meromom oOpatHoi
MaTpHULIbIL.

4) Omnpenenutb, SBISETCA JIM JTAHHOE IOJMHOXECTBO IMOANPOCTPAHCTBOM JAHHOTO BEKTOPHOIO
IIPOCTPAHCTBA.

5) Ompenenuth, sBISETCA JIM JlaHHAas CUCTEMa BEKTOPOB JIMHEHHO HE3aBUCUMOM, SIBIISETCS JH
0a3ucoM MpOCTPaHCTBA.

6) Haiitu 06a3uc W paHr cucTeMbl BEKTOPOB, 0a3uc M pPa3MEPHOCTb JUHEHHOW OO0OJOUKH,
BEKTOPHOI'O IIPOCTPAHCTBA, BBIPA3UTh Yepe3 0a3uc oCTalbHbIE BEKTOPHI CUCTEMBI.

7) HaiiTi koopuHATHI BEKTOpa B JaHHOM Oasuce.

8) OmnpenenuTp, SBISIETCS U JaHHOE OTOOpa)KEHUE BEKTOPHBIX MPOCTPAHCTB JIMHEHHBIM,
U30MOpP(HU3MOM.

9) BbINOMHUTH CIIOKEHHE, BBIUWTAHUE, YMHOKEHHE MAaTpHUIll, YMHOXXEHHE MaTpHUIbl Ha YHCIIO,
BO3BEJCHUE B CTCIICHb.

10) Haiitu panr MaTpuisl.

11) Haiitu matpuity, oOpaTHy0 1aHHOMU, CIIOCOOOM 3JIEMEHTAPHBIX MTPe0Opa30BaHUi U C TOMOIIBIO
ONpeAeIUTENEH.

12) Pemmth MaTpuuHOE ypaBHEHUE.

13) Hanucate MaTpuily rnepexoja oT OJJHOTO 0a3uca K Ipyromy.

14) Haiitu koopanHaTHl BEKTOpa B HOBOM 0asuce.

15) Hanncate MaTpuily JaHHOTO JTUHEHHOIO OTOOpaKeHUsI B JaHHBIX Oa3ucax.

16) Haiftu matpuily cymMMbl M HpPOM3BEACHUS JUHEHHBIX OTOOpaXXeHHWH MO MX MaTpUllaM B
(buKcHpoBaHHBIX Oa3ucax.

17) UccnenoBaTh cucTeMy JIMHEWHBIX ypaBHEHUH Ha COBMECTHOCTH IO KpuTeputo Kponekepa-
Kanemnu.

18) Omnpenenuts pa3MEPHOCTh MPOCTPAHCTBA PEIIEHUH OJHOPOJHOW CHCTEMBI JIMHEHHBIX
YpaBHEHUM.

19) Haiitu ¢pynnameHTanbHbIi Habop peleHnit OJHOPOAHOM CUCTEMbI TMHEWHBIX YpaBHEHHIA.

20) Haiitu yriciio UHBEpCUi B IEpPECTAaHOBKE, ONPEEIUTh YETHOCTh IEPECTAaHOBKH.

21) Bpruncnuth onpenennTenb NPOU3BOJIBHOTO MOPSIIKa.

22) Ompenenutb, SBISETCS JM MaTpulla HEBBIPOXKAECHHOH, C MOMOLIBIO 3JIEMEHTAPHBIX
npeoOpa3oBaHuil U KPUTEPUS HEBBIPOKIEHHOCTH.



23) Haiitu paHr MaTpuLbl METOIOM OKaMMJISIOIMX MUHOPOB.

24) BBITIOJIHUTH OTIepaIiiy HaJl KOMIUICKCHBIMU YHCIIaMU B ainreOpanyeckoi hopme.

25) BBINONHATE YMHOXKEHUE, JICICHNE, BO3BEJICHIE B HATYPAIBHYIO CTETICHh KOMIUIEKCHBIX YHCEI B
TPUTOHOMETPHUECKOH (hopMe, U3BIIeUb KOPEHb HATYpalIbHOM CTENEHU N U3 KOMIUIEKCHOTO YHUCIA.
26) JlokaszaTtb, YTO YKa3aHHOE€ MHOXECTBO OTHOCHUTEIBHO JAHHOW OIepaluu SBIAETCS
MOJIYTPyHION, MOHOUJIOM, TPYIIIOHN.

27) Haiitu xakyro-HUOyAb (Bce) moOArpynmy(-bl) MaHHOW TPYIIBL, JI0Ka3aTh, YTO 3TO
JNEHCTBUTENLHO MOATPYIIIIA.

28) Jlokaszarh, 4TO JaHHOE OTOOpaKCHHE SIBISETCS TOMOMOP(PHU3MOM TpYIII, HAUTH €ro spo,
00pa3, BBIACHUTb, SBJISIETCS JIU 3TO OHO MOHOMOP(PHU3MOM, STTUMOP(HU3MOM, H30MOPHUZMOM.

29) HaiiTu opsiIOK TPYIIIBL, IOTPYIIIEL, SJIEMEHTA TPYIIIIHL.

30) IIpoBeputh, ABISICTCA JU TpyINa IUKIMYECKOW, HAHUTH 00pa3ymolryto (Bce oOpasyromue)
[UKIUYECKON TPYIIIEI, TOATPYIIIIHL

Cnucok Bonpocos k 3xk3ameny (Il cemectp)

1. Kosbmo. ITpumepsl u npocTeiinme cBoicTBa KoJjen. KonbIlo Ki1accoB BHIYETOB.

2. Tomomopdusmbl koner. [Ipumepsl. Ob6macth HenoctHocTu. ['pymmna oOpaTUMBIX AJIEMEHTOB
KOJIbIIA.

3. Teno. Ilone. Ilonmone. Paciupenue nomns. CpoiictBa nosieil. Xapakrepuctuka noisi. Koneunsie
HOJISL.

4. TlonsTie MHOTrO4YJIeHa OT OJHOW IMEepeMeHHOH ¢ KodddunueHnramu u3 kosbina K. CreneHb
MHorouwieHa. Onepanuu Haa MHorowieHamu. Konbno mHorowieHoB K[x]. Kombiio MHOTOWIEHOB
HaJ 00J1aCTHIO LIEJTOCTHOCTH.

5. enenwe MHoOroujieHa ¢ oOcCTaTkoM Ha aBywieH. Teopema besy. Cxema I'opnepa.
Anre6panyeckoe U (yHKIHOHAILHOE PABEHCTBO MHOTOUJICHOB.

6. Kopau MHorounena Haj nojem P. KpatHocts kopast. @opmynsl Buera.

7. EBKIUIOBBI Koblla. JleleHne ¢ OCTaTKOM B KOJIBIIE IEJIbIX YKceNl Z U B KOJblIEe MHOTOYJICHOB
P[x].

8. ITonatue nacajia KoJibla. KOJ'IBI_[O T'TaBHBIX HWIACAJIOB. TeopeMa O TOM, 4YTO BCAKO€ CBKIIMIOBO
KOJIbIIO SABJIACTCA KOJIBIIOM I'JIABHBIX HACAJIOB. Haubonpmmii 06IJ_[I/II7I JACIUTCIIb B KOJBbIAX ICIBIX
qHcell 1 MHOTO4YIEHOB. Ero CYHICCTBOBAHUEC N CAMHCTBCHHOCTD.

9. Amroputm EBknmupma B konbmax Z u P[x]. Haxoxnenne HOJl 3-x u Oojee 3J1€MEHTOB.
Beruucnenue koagppuireHTo B tuHeHOM BolpaskeHnr HO/I.

10. Haumenniiee obmiee KpaTHOE B KOJbIAX EeIbIXx yucen U MHorowieHoB. Csa3p HOJ[ u HOK.
Pe3ynbpraHT.

11. (I)aKTOpI/Ia.HBHOe KOJIBIIO. (DaKTOpI/IaJ'H:HOCTB KOJbIla TJIaBHBIX HiAcaloB. PazioxeHue Ha
MMPOCTBIC MHOXHUTCIN B KOJbLAX MCJbIX YHCCI WU MHOTOYJICHOB. OrtbIicKkanue HOI[ n HOK c¢
IMMOMOIIBIO PA3JIOKCHHA Ha IMPOCTBIC MHOXKHUTECIIN.

12. duddepenuupoBanne MHOrouieHa. M3MeHeHHe KpaTHOCTH HEMPUBOIUMOTO JCIHUTENS IMPHU
muddepeHrpoBaHuy. J[UCKpIMUHAHT.

13. HenpuBonumsie MHorowieHs! Hajx noisimu C, R u Q. Kpurepuii Diizenmreiina. Haxoxnenue
paloHaIbHBIX KOPHEN MHOTOWIEHA C IeNbIMUA KO3 QULlMeHTaMu.



14. Pemienne B pagukanax ainreOpandeckux ypaBHeHui 3-i crenenu. @opmyna Kapaano. Uucno
JENCTBUTENbHBIX KOPHEW KyOUYECKOTO ypaBHEHUS C IEHCTBUTENBHBIMU KO3(PPHUIIEHTAMU.

15. Pemenue B pajaukanax aareOpandecKkux ypaBHeHHH 4-i crenenu. Meron @eppapu.

16. I'paHuIel ACHCTBUTENBHBIX KOPHEM MHOTOWICHA C JCHCTBUTEIBHBIMU KO3(PPHUIIMCHTAMH.
Teopema IlItypma. [TpubnmkeHHOE BRIYUCIICHUE ICHCTBUTEIHHBIX KOPHEH.

17. KoJyibllo MHOTOYJICHOB OT HECKOJIBKHUX TepeMeHHBIX. Jlekcukorpaduueckoe yrnopsaoueHue.
OtcyTcTBUE AenUTENNel HYIs B KOJIBIIE MHOTOYWICHOB OT HECKOJIBKHX MEPEMEHHBIX HaJl 00JIacThiO
LEJOCTHOCTU. PaKTOPHAIBHOCTD KOJIbLIA MHOTOYWIEHOB OT HECKOJIBKMX NMEPEMEHHBIX HaJ IoJjieMm P
(6e3 mokazaTenbCcTBa).

18. Cummerpuueckue MHoOrowieHsl. IIpencraBieHue CHMMETPUYECKOIO MHOTOYWIEHA B BHIE
MHOTOYJICHA OT JIEMEHTAPHBIX CUMMETPHUECKUX ()YHKIIUH.

19. ITose yacTHBIX 00JIACTH LIEJIOCTHOCTH.

20. I'pynimet. Kimacesl emesknocTu no noarpynne. Muaekc noarpynmnsl. [Topsagok KOHEUHOI TpyTIIbI
JNENUTCA Ha MOpSAoK ee moarpymmbl. [luknudeckue moarpymmbl. [lopsaok KOHEUHOH TpyIIbl
JIeTTUTCSI Ha TIOPSIZIOK JIF000TO0 ee dreMenTa. [Ipumepsr.

3. IlpaBuia BbICTaBJIeHHsI OIIEHKH HA JK3aMeHe

B »sk3ameHanMOHHBIE OWJIET BKJIIOYAETCS JBa TEOPETUYECKMX Bompoca M 3azada. Ha
MOJrOTOBKY K OTBETY JlaeTcsl He MeHee | yaca.

Ilo wuroram »5K3aMeHa BBICTABISIETCA OJIHA M3 OLEHOK: «OTIMYHO», «XOPOILIOY,
«yJIOBJIETBOPUTEILHO» UM «HEYI0BIETBOPUTEIHHO.

Onenka «OT/JIHYHO» BBICTABIIAETCS CTYAEHTY, KOTOPBIH JAEMOHCTpPUpYET IyOoKoe u
IIOJIHOE BJIQJICHUE COJEP)KAaHUEM MaTepualla M IOHATHUIHBIM annapaToM AUCLMILIMHBL, yMEET
CBA3BIBATH TEOPHIO C NpakTUKOH. CTyNeHT HaeT pa3BEpHYTHIE, NOJHBIE M YETKHUE OTBETHI Ha
BONPOCHl 3K3aMEHALIMOHHOTO OWjeTa M JIONOJIHUTENbHBIE BOMPOCHI, COOJIOJAET JIOTHYECKYIO
MIOCJIE0BATEIBHOCTD IIPU U3JI0KEHUU MaTepUaa, FpaMOTHO MCIOIb3yEeT TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYACHTY, OTBET KOTOPOrO Ha DJK3aMEHE B LEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIIE KPUTEPUSM, HO OTIMYACTCSd MEHbIIEH OOCTOSTENbHOCTHIO,
rJ1yOuHON, OOOCHOBAaHHOCTHIO M MOJHOTOH. B 0TBeTe MMEIOT MeCTO OTHeNbHblE HETOYHOCTU
(HecylIiecTBEHHbIE OLIMOKH), KOTOPBIE UCIIPABIISAIOTCS CAMUM CTYJIEHTOM TOCIIE JONOIHUTENbHBIX U
(unM) YTOYHSIIOLIUX BOIIPOCOB dK3aMeHaTopa.

Onenka «Y/10BJIETBOPUTEJIBHO» BbBICTABISETCS CTYJAEHTY, KOTOPBIM JaeT HEIOCTATOYHO
IMMOJIHBIC U MOCJICAOBATCIIBLHBIC OTBETHI HA BOIIPOCHI S5K3aMCHAIITMOHHOI'O ouieTa u JOITOJIHUTCIIBHBIC
BOIIPOCKEI, HO IIPU 3TOM JACMOHCTPUPYET YMCHHE BBIACIHUTL CYHICCTBCHHBIC M HCCYHICCTBCHHBLIC
MNPpU3HAKK W YCTAHOBUTH MPUYUHHO-CIICACTBCHHBLIC CBA3H. OTBeTbl H3Haraercsd B TEPMHHaX
JUCHUIINIMHBI, HO IPHU 3TOM IOOMMYCKAIOTCA OIINOKU B OMMPECACIICHUNU M PACKPBITHH HEKOTOPBIX
OCHOBHBIX MOHSTUH, (OPMYIUPOBKE IMOJIOKEHUH, KOTOpbIE CTYAEHT 3aTpPyJHSETCS] UCIPaBUTh
camocrosTenbHo. [Ipu aprymeHTanuu oTBeTa CTyAIeHT He 000CHOBBIBAET CBOM CyxaeHus. Ha yactb
JOMMOJTHUTECIIBHBIX BOITPOCOB CTYACHT 3aTPYAHACTCA JaTh OTBET UKW JACT HCBCPHBIC OTBETHI.

Ounenka «HeynoBJIETBOPUTEJIBbHO» BBICTABIAECTCS CTYAECHTY, KOTOPBIM JEMOHCTPUPYET
pa3po3HEHHbIe, OeccHCTEeMHbIE 3HaHUS; OECIOPAJOYHO M HEYBEpEHHO M3JlaraeT MaTepuall; He
YMEET BBIIEISATH INIABHOE U BTOPOCTENEHHOE, HE YMEET COECIUHATh TEOPETUUYECKHE IOJOKEHUS C
NPaKTUKOM, JOMycKaeT rpyOble OMMOKM MpPU ONPENETICHUN CYIIHOCTU PACKPBIBAEMBIX MOHSATHH,



ABJICHUH, BCJICJCTBUEC HETIOHUMAHMS MX CYIIECTBEHHBIX M HECYIECTBEHHBIX IIPU3HAKOB U CBS3EH;
Jla€T HEIOJHBIE OTBETHI, JIOTMKA M IOCIEHOBATCIBHOCTh HU3JIOKEHUS KOTOPBIX HMMEIOT
CyIIECTBCHHbIE W IPUHLUINHAAIBHBIE HApyLIEHUs, B OTBETaX OTCYTCTBYIOT  BBIBOJBI.
JlonosHUTEbHbIE U YTOYHSIOIIME BOIPOCHI 3K3aMEHATOPAa HE NPUBOAAT K KOPPEKLUUU OTBETOB
cryneHTa. Ha OCHOBHYIO 4acTh JONOIHUTENBHBIX BOIIPOCOB CTYACHT 3aTPYAHSIETCS JaTh OTBET WIH
JlaeT HEBEPHBIEC OTBETHI.

Onenka «HeynoBineTBOPUTENbHO» BBICTABISETCS TAKXKE CTYAEHTY, KOTOPBIM B3slI
9K3aMEHAIIMOHHBIN OMJIET, HO OTBEYaTh OTKA3aJICs.

Cnncok BonpocoB k 3a4dety (111 cemectp)

1. BexTopHblie nmpocTtpancTBa. Onpezenenrne u npuMepbl. JInHeliHas 000J109Ka CUCTEMBl BEKTOPOB.
[TonmpocTpancTBa BEKTOPHOIO IIPOCTPAHCTBA.

2. JIuHelHO HEe3aBUCUMBIE BEKTOPbI. Y TBEPKICHUS O JIMHEHHOW HE3aBUCUMOCTH.

3. basuc. Teopema 0 KOIMYECTBE BEKTOPOB B pa3iMuYHbIX Oa3ucax cuctemsl. Pa3mepHOCTb
BEKTOpPHOI0 IpocTpaHcTBa. KoopanHaThl BeKTOpa B 3aJaHHOM Oa3uce.

4. Marpuna nepexoja OT 0JHOro 6asuca K Apyromy. M3MeHeHne KoopAuHAT BEKTOpa IpU CMEHE
Oa3uca.

5. JIunelinble 0TOOpa)KEHUSI BEKTOPHBIX MTpOcTpaHCcTB. CBONCTBA JIMHEWHBIX OTOOPaXKEHUH.

6. MI3oMop(hu3M BEKTOPHBIX TPOCTPAHCTB OJIMHAKOBOM pa3MEpHOCTH.

7. Ilepeceyenue u cymma noampocrpascts. [Ipsmas cymma. [Ipssmoe nononHenue. BHyTpeHHAS U
BHEUIHSSA NPAMbIE CyMMBbl. DaKTOPIPOCTPAHCTBO.

8. Slnpo u 06pa3 MuHEHHOTO 0TOOpaKeHUs. MaTpuIa JIMHEHHOTO 0ToOOpakeHus. PasMepHOCTD siipa
1 obpasa.

9. JIunelinblil oneparop. Anredpa JIMHEHHBIX OIIEPaTOPOB.

10. AHHyIMpyOIIMHA MHOIOWIEH JIMHEHHOrO omneparopa. MUHUManbHBIA  MHOTIOWIEH.
HunbnoTeHTHBIN TUHEWHBIN OnepaTop.

11. Marpuua auHEHHOro omepaTopa B pa3iuyHbIX Oasucax. Omnpeaenurens M cliel JIMHEHHOrO
orepaTopa.

12. VHBapuaHTHBIE IOANPOCTPAHCTBA. Pa3llo)KeHHE TNPOCTPAHCTBA B NPSIMYHO CYMMY
MHBapHAHTHBIX MOANPOCTPAHCTB JMHEHHOTO orepaTopa U BUJ €r0 MaTPHUIIbL.

13.  CoOcTBeHHBIE  3HAa4eHHs U  COOCTBEHHBIE  BEKTOpPHl  JIMHEHHOrO  oreparopa.
XapaKkTepuCTUYECKUI MHOTOYJIEH.

14. AnreGpandeckas ¥ reoMeTpuyeckas KpaTHOCTH COOCTBEHHOro 3HaueHMs. CHEKTp JMHEHHOro
oneparopa. Kpurepuii 1naroHanu3upyeMocCTH.

15. CymecTBoBaHNE HHBAPUAHTHBIX MOAPOCTPAHCTB.

16. ®akroporepaTop.

17. Teopema I'amunpToHa - Kaun.

18. KopHeBbIie MOMPOCTPAHCTBA.

19. XKopnanoBa knerka. XKopaaHoBa HopMmaibHas (opma marpuisl. Kopaano 6azuc. Teopema o
KOpAaHOBOM HOpMalIbHOM Gopme. Anroput™m npusenenue kK JKHO.

20. JIluneiinple GyHKIMHU. [[BOWCTBEHHOE IPOCTPAHCTBO U IBOMCTBEHHBIN 0a3uc.

21. JIBaxkasl ABOMCTBEHHOE MpocTpaHcTBO. KanoHnueckuii nzomoppuszm V — V**,

22. ConpsiKEHHBIN JIMHEWHBIA onepaTop.

Cnucok Bonpocos K 3k3ameny (1V cemectp)

1. bununeitasle popmbl. Matpuna OunnHelHoN GopMbl. 3aKOH U3MEHEHUS MaTpULbl OMIIMHENHON
dbopMeI ipu cMeHe O6a3uca. Panr ounuHeitHoN GOpMBI.



2. TIpoctpanctBo OunuHeHHBIX (GopM. CHMMETPUYHBIE W KOCOCUMMETPHUYHBIC OWIMHEHHBIC
¢dopMbl. PazMepHOCTH TPOCTPAHCTB CUMMETPUUYHBIX U KOCOCUMMETPUYHBIX OUIMHEHHBIX (OpM.
[IpencraBienue OUIMHENHHOM (OPMBI B BUI€ CYMMBI CAMMETPUYHON M KOCOCUMMETPHUYHOM.

3. Ksagparuunbie ¢opmbl. Kanonwyeckuii Bua. IlpuBenenue kBaapaTuyHOW (GOPMBI K
KaHOHUYECKOMY

BUly MeTOJI0M Jlarpanxa.

4. BemectBeHHble KBaapaTuuHble (opmbl. CurHatypa. 3akoH wuHepHuH. [loI0XUTETHHO
ornpezeneHHbIe (HOPMBI.

5. EBximnoBel npocrpanctBa. Hepasenctso Komm-bynsakosckoro. Hopma BekTopa. Yron mexny
BEKTOpPaMH.

6. OptoHopmupoBanHbii 0asuc. CymecTBoBaHME OpTOHOpMHpOBaHHOTO 0Oasmca. Ilporecc
OpPTOrOHAJIN3ALINH.

7. OpTOHOPMUPOBAHHBIE 0A3UCHl U OPTOTOHAIBHEBIC MaTpuIlbl. [ pynmer O(n) u SO(n).

8. OpMuToBHI hopMbl. MaTpuIia 3pMUTOBON (HOPMBL.

9. OpmuToBsl npocrpancta. HepaBenctso Kommu-bynskosckoro-IlIBapua. Hopma Bekropa. Yron
MEXIy BEKTOPaMH.

10. Yuurapnsie matpuuipl. ['pynnst U(n) u S(n).

11. Jlunelinble omepaTtopbl Ha NPOCTPAHCTBAX CO CKASPHBIM IpousBeaeHueM. ConpsKeHHbBIN
JIUHENHbIN onepaTtop. CaMoCONpsKEHHbIE JINHEHHBIE OTIEPaTOPHI.

12. Cnextp 3pmutoBa oneparopa. KaHoHM4eCKuil BUJL 3pMUTOBBIX OIIEPATOPOB.

13. Addunnbie mnpocrtpanctBa. JluneliHoe ad(uUHHOE NTPOCTPAHCTBO. 3aJaHUE JIMHEHHOTO
adpuHHOTO IPOCTpPAHCTBA.

HpaBmIa BBICTABJICHHUSA OLICHKHA HA JK3aMCECHE

B sk3aMmeHanMOHHBIE OWJIET BKJIIOYAETCA JBa TEOPETUYECKMX Bompoca M 3ajgada. Ha
MOJIFOTOBKY K OTBETY JlaeTcsl He MeHee | yaca.

Ilo wroram »SK3aMEHa BBICTABISIETCS OJHA W3 OLEHOK: «OTJIMYHO», «XOPOLIOY,
«yIOBJIECTBOPUTEIIEHO» UJIH «HEYIOBIECTBOPUTEIBHOY.

Onenka «OTJMYHO» BBICTABISETCS CTYIAEHTY, KOTOPBIM JEMOHCTpUpYET IIIyOOKOoe U
IIOJIHOE BIAJCHUE COJCPKAHMEM MaTepHualla ¥ MOHATHUMHBIM aIlllapaToM IHCHMIUIMHBL, YMEET
CBA3BIBATH TEOPHIO C NMpakTUKOH. CTyneHT HaeT pa3BEpHYTHIE, NOJHBIE M YETKHUE OTBETHl Ha
BOINPOCHl 3K3aMEHALIMOHHOTO OWjeTa M JIONOJIHUTENbHBIE BOMPOCHI, COOJIOJAET JIOTHYECKYIO
[IOCJIEIOBATEILHOCTD IIPH U3JI0KEHUU MaTepHaa, FPaMOTHO UCIIOJIb3YET TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYACHTY, OTBET KOTOPOIO Ha DJK3aMEHE B LEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIIE KPUTEPUSM, HO OTIMYACTCSd MEHbIIEH OOCTOSTENbHOCTHIO,
rJyOMHON, OOOCHOBAaHHOCTBIO M NOJHOTOHW. B oTBeTe MMEIOT MeCTO OTHEeNbHbIE HETOYHOCTU
(HecyliecTBEHHbIE OUIMOKH), KOTOPBIE UCTIPABIIIOTCS CAMUM CTYIEHTOM IOCIE JONOIHUTEIbHBIX U
(M) YTOYHSIIOIIMX BOIIPOCOB K3aMEHATOpa.

Onenka «YI0BJIETBOPUTEIBHO» BBICTABIISECTCSA CTYINEHTY, KOTOPBIM NAeT HEIOCTATOYHO
MOJIHBIE U MOCJIeI0BAaTEebHbIE OTBETH HAa BOMPOCHI IK3aMEHALIMOHHOT0 OMJIeTa U JOMOJIHUTEIbHbIE
BOIIPOCHI, HO TNIPHU 3TOM JEMOHCTPUPYET YMEHHUE BBIJECINTH CYIIECTBEHHBIE W HECYIECTBEHHBIC
NIPU3HAKK W YCTAHOBUTH IPUYMHHO-CIEIACTBEHHbIE CBs3U. OTBETHI H3JIaraeTcs B TEpPMHHaX
JUCIUIUIMHBI, HO MpPHU 3TOM JIONYCKAIOTCS OIIMOKK B OMNpPENEICHUH M PACKPBITUHM HEKOTOPBIX
OCHOBHBIX MOHSTHUH, (OPMYIUPOBKE IMOJIOKEHUH, KOTOpbIE CTYACHT 3aTpyJHSETCS HCIPaBUTh
camocrosTenbHo. [Ipu aprymeHTanuu oTBeTa CTyAIeHT He 000CHOBBIBAET CBOM CyxaeHus. Ha yactb
JIOTIOJIHUTEIIbHBIX BOIIPOCOB CTYACHT 3aTPYAHSAETCA JaTh OTBET WM J1a€T HEBEPHBIE OTBETHI.

Ounenka «HeynoBJIeTBOPUTEIBbHO» BBICTABISAECTCS CTYACHTY, KOTOPBIM JEMOHCTPUPYET
pa3po3HEHHbIE, OeCCHCTEMHBbIE 3HaHUS; OECIOPAJOYHO M HEYBEpEHHO M3JlaraeT MaTepuall; He
YMEET BBIJCNATH IJIaBHOE W BTOPOCTEIIEHHOE, HE YMEET COCAUHATH TEOPETUUYECKHUE IOJIOKEHUS C



MPAKTUKOM, TOMycKaeT rpyOble OUIMOKH HpU OMPEIENIEHUU CYLITHOCTU PACKPHIBAEMBIX MOHSTHIA,
SBJICHUH, BCJIEJCTBUE HETIOHUMAHMS MX CYLIECTBEHHBIX M HECYILIECTBEHHBIX IIPU3HAKOB U CBS3EH;
JlaeT HEIIOJHBIE OTBETHI, JIOTMKA M IOCIEHOBATEIBHOCTh M3JI0KEHHMS KOTOPBIX HMEIOT
CYLIECTBEHHbIE M  IPUHUUIMAIbHbIE HApyUIEHMWs, B OTBETaX OTCYTCTBYIOT  BBIBOJIBI.
JlonosHUTEIbHBIE U YTOYHSIOIIME BOIPOCHI 3K3aMEHATOPa HE NPUBOIAT K KOPPEKLUU OTBETOB
cryneHTa. Ha OCHOBHYIO 4acTh JONOIHUTENBHBIX BOIIPOCOB CTYJAEHT 3aTPYAHIETCS JaTh OTBET WU
JIaeT HEBEPHBIEC OTBETHI.

Onenka «HeynoBineTBOPUTENbHO» BBICTABISIETCSl TAaKXKE CTYAEHTY, KOTOPBIA B3sUI
9K3aMEHAIIMOHHBIN OMJIET, HO OTBEYaTh OTKA3aJICs.



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«AJiredpa»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB IO OCBOCHUIO TUCIHUIIJINHBI

OcHOBHOW (OpPMON H3JIOKEHUS YYEOHOro Marepuana IO AUCHUILIMHE «AJredpay»
SIBIIIIOTCS.  JICKIIMW; TI0O BCEM TEMaM TPEIyCMOTPEHBI MPAKTUYCCKUE 3aHSATHUS, HA KOTOPBIX
MPOUCXOJUT 3aKpEIUICHUE JEKIMOHHOTO MaTepuana MyTeM MPUMEHEHUS €ro K KOHKPETHBIM
3a/1a4aM U OTpaObOTKA HABBIKOB pa0OTHI ¢ MATEMATHYECKHUM aIlapaToM.

JlJis yCTenHoro OCBOSHUS TUCIUIIMHBI OUY€Hb BAXKHO PEIICHUE JOCTATOYHO OOJBIIOrO
KOJIMYECTBA 33J]1a4, KaK B ayJUTOPUHU, TAK U CAMOCTOATEIHHO B KAUeCTBE JOMAITHUX 3a/JaHUU.
[Ipumepsr pemieHuss 3amad  pa3OUpArOTCs HA JICKIUSAX M MPAKTUYCCKUX 3aHITHSIX, TPU
HEOOXOUMOCTH TIO Haubojee TPYIHBIM TEMaM MPOBOMAATCS JOIMOJHUTEIbHBIE KOHCYJIBTAIIUU.
OcHoBHasl 1Ieb pelIeHUs 3a7ad — [MOMOYb YCBOUTH (PYHIAMEHTAIbHBIC TIOHATHUS U OCHOBHBIC
METOJTbI TUCIUTUINHBL.

3amanus U1 CaMOCTOSTEIIBHOTO PelIeHUsT (POPMYIIUPYIOTCS Ha JICKIUSAX U MTPAKTUICCKUX
3aHATHSIX. B KadecTBe 3aaHuii JUII CAMOCTOSITEIIBHON pa0OThI IoMa CTYJIEHTaM TPEeIararoTCs
3aJ1auu, aHAIOTUYHbBIC Pa300PaHHBIM Ha JICKIUSAX U MPAKTUYECKUX 3aHATUSAX WIH HEMHOTO OoJiee
CJIO’KHBIC, KOTOPBIC SIBJIIIOTCS PE3YJIbTaTOM OOBEAMHEHUS HECKOIBKMX 0a30BbIX 3a1a4. [1oyHbIi
CIMCOK 3aJIlaHMii JUTsl CAMOCTOSITEIILHON paboThI 110 TeMaM (pa3JienaM) JUCHUIUIMHBI IPUBEIICH B
OYK B LMS Moodle «Anreopa (MKH-11BO)» u «Anaredopa (MKH-2150)». Bompocst,
BO3HHUKAIOIIAE B TMpOIECCe MM [0 HWTOraM pEHICHUs OSTUX 3a]a4, MOXHO 3a/aTh Ha
KOHCYJIbTAIMSIX M MPAKTHUSCKHUX 3aHATHAX WK B popyme (dare) B DVK B LMS Moodle.

Jlnisi caMOCTOSITeTIbHON pabOThl, B TOM YHKCIIC M MOBTOpa pa300paHHOTO Ha JICKIUSIX U
NPaKTUYCCKHUX 3aHATHAX MaTepHaja, PeKOMEHIYeTCs UCIOIb30BaTh MAaTePUAIIbI, BEUIOKEHHBIC B
OVYK B LMS Moodle «Anrebpa (MKH-11B0)» u «Anre6pa (MKH-21B50)».

B koHiie 1-ro, 2-1o 1 4-ro CEMECTPOB CTYIICHTHI CIIAIOT SK3aMEH, B KOHIIE 3-TO cemecTpa -
3aueT. JK3aMeH NMPUHUMAETCS 110 dK3aMEHAITMOHHBIM OHMJIeTaM, KaKIbId M3 KOTOPBIX BKJIFOYAET
B ce0s JIBa TEOPETUYECKUX BOMpOca W 3amady. Ha caMoCTOSITeNbHYIO MOATOTOBKY K IK3aMEHY
BBIJICTISICTCSL 3 JTHS, B 3TO BPEeMs IIPEIYCMOTPEHA W TPYIIIOBast KOHCYJIbTAITHSI.



