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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Lenpto M3ydyeHUs AMCUMIUIMHBL «AinreOpa» sBisercs oOecrneyeHue (yHIaMEHTaIbHON
HOJArOTOBKH B OZJHOHM U3 OCHOBHBIX 00JIaCTel COBPEMEHHOI MaTeMaTUKH, OCBOCHHUE S3bIKa U METO/I0B
OJTHOTO M3 HauboJiee MOIIHBIX MHCTPYMEHTOB COBPEMEHHOW MareMaTuku. Kypc JIeXHUT B OCHOBE
OO0JbIICH YaCTH YUCIIEHHBIX METO/0B MaT€MaTHKH, UMEIOIIUX MPUMEHEHHUE BO MHOTUX OOJIACTIX
€CTeCTBO3HAaHMs. Ero rnaBHOM 3ajgauell sBisiercs OOyYyeHHUE OCHOBHBIM METOJIaM pELICHHUS
areOpanyecKux 3a/1a4, 03HaKOMJICHUE C UCTOpPHUEN pa3BUTHS anreOpbl U BKIAI0OM B HE€ POCCUICKIX
MaTE€MaTUKOB.

OcHoOBHas 3ajaya AMCUUIUIMHBI — HAY4YUTh CTYAEHTOB IIOHMMAaHHIO fA3bIKa aireOpsl,
BOCIIUTAHHUIO KYJIbTYpPhl BBIYUCICHUN C MIOMOUIBI0 MATPHUYHON anreOpsl U anreOpbl MHOTOYJICHOB,
JUHEHHON anreOpbl, YMEHHUSIM IMPUMEHSATh OCHOBHOM ammapaTr aiaredpsl B pa3iIMYHOM KOHTEKCTE.
Copnepxanue Kypca siBisieTcss 0a30i A AailbHEHIIEr0 pa3BUTHUS COAEPIKAHMS TUCLUUIUIMHBI B
CIEIUAJIBHBIX KypCax.

2. MecTO AMCUUIIUHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbI

JucuuruinHa «Anre6pa» OTHOCUTCS K 0053aTeNIbHON 4acTH 00pa3oBaTeIbHOM IPOrpaMMBbl U
BXOIUT B Moayip «Marematuka |», nmonmonynbs «Aunredbpa u Teopus uucen». OHa HMeeET
pa3sHOOOpa3HbIe CBSI3M C OCHOBHBIMM U CIIELIUATIHBIMU MaTeMaTHYECKUMH JUCLUIUIMHAMM.

3HaHus, OTyYSHHbIE NMPH M3YYCHUU ITUCIHIUINHBI, 3aeHCTBYIOTCS MPAKTHYECKH BO BCEX
MaTeMaTHYECKUX U €CTeCTBEHHOHAYYHBIX Kypcax. DTO MaTeMaTHYECKUH aHalu3, aHAIMTHYECKas
reomerpusi, auddepeHnnanbHas — reoMeTpHs, KOMIbIOTepHas anreOpa, auddepeHnnaibHbe
YpaBHEHMsI, TEOpPHUsl TPYINN, KOMIUIEKCHBIM aHaiu3, (QyHKIMOHAJIbHBIA aHaau3, (UHAHCOBAs
MaTeMaTHKa, TEOpUs KOAMPOBAHWS, COBPEMEHHAs T'€OMETPHs, KpUNTOrpaduveckue MeETOIH,
KOMIIBIOTEPHAsE T'EOMETPUS M TeOMETPUYECKOe MOJEIUPOBaHHE, BBEIACHHE B KOMMYTATHBHYIO
anreOpy M 3J€MEHTHI allredpanyeckoil reoMeTpun, HH(OPMALMOHHAsE 0€30MaCHOCTh, TEOPETUIECKas
MEXaHUKa.

3. llnanupyemblie pe3yJbTaThl 00y4eHHs MO JAUCHHUILINHE, COOTHECEHHbIE ¢ MIAHUPYEMBIMH
pe3yJibTaTaMH OCBOCHHS 00pPa30BaTeIbHOI MPOrpaMMBbI

[Iponiecc u3ydeHus MUCLMILIMHBI HAIPaBjiIeH Ha (JOPMUPOBAHUE CIIEAYIOUIMX KOMIETSHIUH
B cooTBeTcTBUU ¢ ®T'OC BO, OOII BO 1 npuoOpeTenust cneayonmx 3HaH| i, yMEHH, HaBBIKOB U
(unu) ombITa AESITENEHOCTHU:

dopmupyemas
KOMINeTeHIUs
(kox M popMyJIHpPOBKA)

HNaankaTop 10CTHKEHUSA
KOMIIeTeHIIN U
(kox 1 popMyJIHpPOBKA)

Ilepeyenn
IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus

YHI/IBepcaﬂLHbIe KOMIICTCHIIUHU

YK-1

Croco6eH oCyIecTBIATh
MTOUCK, KPUTUICCKHIA
aHaJIN3 U CUHTE3
nH(pOpMaIuu, MPUMEHSTh
CUCTEMHBIH MTOIXOT IS
pEUICHUs TOCTaBICHHBIX
3aja4

H-YK-1.1

3HaeT mpUHIUIBI cOopa,
otbopa 1 06001EeHUs
MHPOPMaIIH

HN-YK-1.2

YMeeT COOTHOCUTh
Pa3HOPOHBIC SIBJICHUS U
CHCTEeMaTH3UPOBATh UX B
paMKax U30paHHBIX BUIOB
npohecCuOHANBHOMN
JIeSITeIbHOCTH

3HaTh:

METO/IbI, COBPEMEHHBIE CPEJICTBA U
TEXHOJIOTHH MTOMCKa HH(OpMAITUU
YMmerb:

MPUMEHSATh METOMKH IMOUCKa, cOopa u
00paboTku HHPOPMALINH, OCYIIIECTBISATh
OIICHKY a/ICKBAaTHOCTH UH(OpMAIUU
Bnaners HaBbIKAMM:

nmoricka nH(popMaIuy B MHOOPMAaIIHOHHBIX
WMCTOYHUKAX, aHAIN3a U CHCTEMATH3aIH
HHPOpMAIUH




H-YK-1.3

NmeeT mpakTrueckuii
OTIBIT PabOTHI C
WHPOPMAITIOHHBIMH
MCTOYHUKAMH, OTIBIT
HAay4YHOTO MOUCKa,
CO3J1aHMsI HAYYHBIX
TEKCTOB

OomenpodgeccuoHAIbHbIE KOMIIETEHITHT

OIIK-1

Crnocoben
KOHCYJTBTHPOBATh U
HCIIOJTE30BaTh
(hyHIaMeHTaILHBIC
3HaHUsS B 00JIACTH
MaTeMaTHIECKOTO
aHaIM3a, KOMILIEKCHOTO
1 QYHKIHOHAIEHOTO
aHanm3a anredpsl,
AHATUTHYECKOU
TCOMETPUU,
muddepeHInaTbEHON
TE€OMETPHHU U TOTIOJIOTHH,
nddepeHInaTbHBIX
YpaBHEHUH, TUCKPETHON
MaTEeMaTHKH U
MaTeMaTHIeCKOH JIOTHUKH,
TEOPUH BEPOSTHOCTEM,
MAaTeMaTHUYECKON
CTaTHCTUKHU U CITy4YaiHBIX
MIPOLIECCOB, YHCIEHHBIX
METOJIOB, TEOPETUYECKOU
MEXaHHKH B
npoecCuoHaIbHON
JeSITeTbHOCTH

HN-OIIK-1.1

O0Onamaer 6a30BEIMH
3HAHWSMH, ITOTYYCHHBIMU
B o0JtacTu
MaTeMaTHUYCCKUX U (VJIH)
€CTECTBEHHBIX HAyK

3HaTh:

- OCHOBHBIC MTOHSATHUS U TEOPEMBI aIreOphI
MaTPHI] U MHOTOYWICHOB, 3JIEMEHTHI TCOPUU
TPYTIL, THHEHHOU anreOpsr;

- METO/IbI BEIYHCIICHHUI B aJireOpax MaTpuIl 1
MHOTOYJICHOB, METO/IbI BHIYHCIICHHI B

HU-OIIK-1.2 BEKTOPHBIX IIPOCTPAHCTBAX;

‘YMeeT UCIob30BaTh UX B | - OCHOBHBIE MTOHITHS, METOABI H alTOPUTMBI
poheCCHOHATBHOMN JIMHEHHON anreOpbl

JIESATENBHOCTH Ymerb:

N-OIIK-1.3

HmeeT HaBBIKK BbIOOpA
METO/IOB peIICHHS 3a7a4
npohecCHoHaTbHON
JeSITeIbHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHUI

- pelaTh CUCTEMbI JIMHEHHBIX YPABHEHUI;

- HaXOAWUTb KOPHHU MHOT'OYJICHOB C
BCUICCTBECHHBIMHU U KOMIIJICKCHBIMU
KoapUITUEHTaMU;

- BBIYHCJIATH B KOJIBII€ BBIYETOB 110 MOJYJIHO
HaTypaJIbHOTO YHCIIA;

- BBISICHSATb, SIBJISIETCS JIM JAHHOE MHOXECTBO
BEKTOPHBIM IIPOCTPAHCTBOM, BBINOJIHATD
JTMHEHHO-aNreOpanyecKie BBIYHUCICHUS,
MIPOBOJUTH J0KA3aTeIbCTBA YTBEPKACHUI B
WHBAapUAHTHOW ¥ KOOPIUHATHOM popmax
Bnapers HaBbIKaAMM:

- BBIYHMCJICHHUSA B KOJIBLC MaTpPHUII;

- BBIYUCIICHUH B KOJIbLIAX MHOT'OYJICHOB U
BBIUETOB 110 MOJYJIIO HATYPaJIbHOTO YHCIIA;

- HAXOKJICHHUS ONPEJIEIUTENEH,
JUCKPUMHHAHTA U pe3yJIbTaHTa MHOT'OWICHOB,;
- pacno3HaBaHMsI JIMHEHHBIX OTOOpaKEHUH

4. O0beM, CTPYKTYpPA U cofiep:KaHHe U CHUIIHHbI

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIseT 17 3a4eTHRIX eArHHUII, 612 akal. 4acos.

Ne Tembl (pa3nenl)
n/n AUCIHUNJIUHBI,
HX cojep:KaHue

Buabl yueOHbIX 3aHATHI,
BKJIIOYASl CAMOCTOSITE/ILHYIO
padoTy CTy1eHTOB,

U UX TPYJ0E€MKOCTh
(B akaieMHUYEeCKHX Yacax)

KonrakTHas padoTa

Cemectp

JICKITHH
MPaKTUYCCKUE
nabopaTopHbIE
KOHCYJIbTaIMN

aTTeCTAIlMOHHBI

€ MCIIBITAaHHS
CaMOCTOSITEeIbHAS
paborta

DopMBbI TEKYLIETO
KOHTPOJISI yCIIeBaeMOCTH

®opMa IPOMEKYTOIHOI
aTTecTaluu
(no cemecmpam)




1 |BBoxnas nexuus 2
Saganus s
MHoKeCTBa  OTOOPAKCHUSL. A . "
2 4 4 2 6 |caMOCTOATEIBHOMI
OTHOIIEHHS Ha MHOKECTBAX
paboThI
o 3amanus 1id
CucTeMbl JTHHENHBIX "
3 . 2 2 6 |caMOCTOATEIBHOMI
ypaBHEHUI
paboThI
3amanus 1d
4 |BexTOpHbIEC IPOCTPAHCTRBA 6 6 2 12 |camocTosTENbHON
paboTHI
3amanus 1
CaMOCTOSTEIbHOMN
5 |Marpuiibt 6 6 2 14
paboThI
KontponbHas padora Nel
3amanus 1
6 |Omnpenenurenu 6 6 2 14 |camocTosATeNbHOMN
paboTHI
Bamagusa oist
CaMOCTOSATEIbHOMN
7 |KoMIuiekcHsle yncia 2 4 12
paboTs
KonTponbnas pabora Ne2
3amanust 1
8 |AnreOpanueckue CTPYKTYphI 4 4 8 |caMoCTOATENbHOM
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 8 |camocTosTEIbHOMI
(mpomomxenwe)
paboThI
Samagusa oist
Kompiio MHOTOWwIeHOB OT .
9 N N 4 4 8 |camocToATEIbHOM
OJIHOM MEPEeMEHHOM
paboThI
3aganus It
Teopus AeIMMOCTH B A 8 o
CaMOCTOATEILHON
10 |kospLIAX LIEJIBIX YHUCET U 6 6 2 14 AGOTLL
MHOTOYJIEHOB HAJl IOJIEM p
Kontposbnas padota Ne3
3amanust 1ia
MHuorousieHn! Ha, .
11 . 6 6 14 |camocTosTENBHON
YHCJIOBLIMH IIOJISIMHU
paboThI
3amanust 1
MHOro4wIEHBI OT HECKOJIBKUX o
12 6 6 8 |camocToATEIbHOM
MEPEMEHHBIX
paboTHI
3amanust 1
13 ITone yacTHBIX 0OJIaCTH 2 5 8 CaMOCTOSTEIbHOMN
HEJIOCTHOCTH. DAKTOPKOIIBIIO paboTEHI
Konrtposbnas padora Ned
3amanust 1
14 |Koneunsie moist 2 2 2 6 |caMoCTOSATEIBHOMI
paboThI
SagaHus It
15 |['pymmsr 2 2 2 6 |camocTOsTENbHOM
paboThI
2 105 335 |pk3amen
Bcero 3a 2 cemecTp 32 | 32 10 | 0,5 | 105,5




3amanus 1d

16 |BekTopHBIE MPOCTPAHCTBA 3 |16 | 16 4 17 |camocTosTENbHOMN
paboThI
. 3amanus s
17 HHHC? HbIC OTOOPAXCHUA 1 3 |16 | 16 4 17 |camocTosTeNnbHOR
JIUHEHHBIE ONIePaTOPhI
paboTHI
0,3 | 1,7 |3auer

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

. Saganus s
bununeiinsie n o
18 4 8 8 2 9 |caMmocTOATEIbHOM
KBaJpaTHIHBIE (POPMBI

paboTHI
JIuHeHbIe TpOCTpaHCTBA C 3agaHus A
19 |momoJaHHUTENLHOH 4 8 8 2 9 [caMOCTOSITENBHOM
CTPYKTYpOH paboThI

JIuHeiHbIe onepaTopsl Ha
3amanus s

JINHEWHBIX IPOCTPAHCTBAX C "
20 p Up 4 8 8 2 9 |caMOCTOATENBHOMI
IIOIIOJIHUTEIILHOM
. paboTEI
CTPYKTYpO#H

3amaHus s
AduHHBIE U eBKINIOBBI A g

21 4 8 8 2 9 |camocTosTeIHHOM
TOYCUYHbBIC MPOCTPAHCTBA
paboThI
2 |1 05| 335 |3k3amen
Bcero 3a 4 cemecTp 32 | 32 10 | 0,5 | 69,5
HUTOI'O 128 | 128 36 | 1,8 | 318,2

Conep:kaHue pa3aesioB TUCHUILUIHHBI:

Tema 1. BBegenne
Hctopuueckuii 0630p pa3BuTus anreOpsl. OCHOBHBIE MEPUOJBI pa3BUTHA. PacmiupeHue MmoHSATHS
Yyclia U 3HAMEHUTBIE 33Jla4yd JPEBHOCTH. Pa3pemmmoCcTh ypaBHEHHI B paguKaiax U IMOSIBJICHUE
HOBBIX aNreOpandeckux CTPyKTyp. Mecto anreOpsl B CUCTEME MaTEMaTHUYECKHUX HayK.

Tema 2. MHoxkecTBa M 0TOOpa:keHusi. OTHOIIEHUSI HA MHOKECTBAX
2.1. MuoxectBa. Onepanun Haj MHOkecTBaMu. OTOOpakeHHs MHOXKECTB. Buabl oTOOpaskeHMIA.
Kommnoszumus otobpaxenuit. O6paTUMOCTb OTOOpaKEHUIA.
2.2. bunapusbie otHomeHus. CBoicTBa. OTHOIIEHUS SKBUBAJICHTHOCTH U TTOPSIIKA.
2.3. MeTton1 MaTeMaTUYECKON MHIYKIUH.
2.4. Ilonsitue buHapHOU anredpandeckoit onepanuu. OnpeaesieHne rpyIibl, KOJIbIa, MOJs.

Tema 3. CucremMsbl JHHEHHBIX yPABHEHUH
3.1. Cucrtembl JIMHEMHBIX YpaBHEHHI HaJa TIOJEM BEIIECTBEHHBIX uyucell. PemeHue cucTeMbl
ypaBHeHu. Meton ['aycca. MarpuuHas 3anuch CUCTEMbI JIMHENHBIX YPABHEHUM M UCCIIEIOBaHUE
CHCTEMBI JINHEWHBIX YPAaBHEHMI ¢ MOMOIIbI0 MeToaa ["aycca.
3.2. OnHOpoAHAs cucTeMa JIMHEWHBIX YpaBHEHUM. Teopema 0 KOJTUYECTBE €€ pEeLIECHUN.

Tema 4. BekTopHbIE IPOCTPAHCTBA
4.1. BekTOopHOE MPOCTPAHCTBO HAJl MOJIEM, €TO CBOMCTBA, MPUMEPHI. ApudMeTHUECKOe N-MEPHOE
BEKTOpPHOE IpocTpaHCcTBO. [loampocTpancTBO.
4.2. JluHeliHas 3aBUCUMOCTb M JIMHEHHAas HE3aBUCUMOCTb BEKTOpoB. (BONCTBA JIMHEHHOU
3aBUCHUMOCTH. ba3uc cHCTEMbl BEKTOPOB M BEKTOPHOTO MPOCTPAHCTBA. TeopeMa O KOJIMYECTBE
BEKTOPOB B 0a3uice cucTeMbl. PaHT crcTeMbl BEKTOPOB U €T0 BhIYKCIICHHE. PasMepHOCTh BEKTOPHOTO
npoctpanctBa. KoopnuuHatel BekTtopa B 0Oasmce. JluHelHas 000704YKka CHCTEMBI BEKTOPOB H
MOJANpPOCTpaHCcTBa. Bropoe onpenenenue 6a3uca.



4.3. Jluneiinple OTOOpaXEHUSI BEKTOPHBIX MPOCTPAHCTB. M30MOp(H3M BEKTOPHBIX MPOCTPAHCTB.
CgoiictBa uzomopdusma. Teopema 00 n3omopdu3zMe BEKTOPHBIX MPOCTPAHCTB OJHONW W TOM K€
KOHEYHOU pa3sMEPHOCTH HaJ 1oJieM P.

Tema 5. Matpunbt
5.1. [lonsTne marpuisl. JlelicTBus Haa MaTpullaMM U UX cBoicTBa. Koiplo KBajgpaTHBIX MaTpull.
5.2. CTpouye4HbId U CTOJOIIOBBIM paHTH MATPHUIIbI, UX PAaBEHCTBO. BhIUMCICHUE paHra MaTpPHIIBL.
HeBbIpok1eHHBIE MATPUIIBL.
5.3. Ob6parnas marpuna. Kpurepuii ee cymecTBoBaHus. DjeMEHTapHbIe MaTpullbl. [IpakTnyeckuii
CHoco0 HaXOXKACHUS OOPATHON MaTPHILIBI.
5.4. TpancnoHupoBaHue MaTpull. PaHr mnpousBeneHuss Marpuil. MaTpuyHas 3amuch CHUCTEM
JIMHEUHBIX YPAaBHEHUM.
5.5. Marpuua nepexoa ot oiHOTo 6a3uca k 1pyromy. KoopaunaTtsl BeKTopa B HOBOM 0Oasuce.
5.6. Marpuiipl THHEWHBIX 0TOOpaKeHUI. B3anMHO 0JJHO3HAYHOE COOTBETCTBHE MEXITY JTMHCHHBIMU
orobpaxenusiMa w3 R" B R™ u matpuiiamu pasmepa mxn. CymMMa ¥ TMPOU3BEACHUE JTHHEHHBIX
0TOOpa)KeHHH U MX CBS3b C ONEpalMsIMU HaJl MAaTPUIIAMHU.
5.7. YTBepxkIeHHe O HE3aBHUCHUMOCTH YHUCJAa TJIABHBIX M CBOOOIHBIX HEU3BECTHBIX CHCTEMBI OT
crocoba mpuBeIeHUs ee K cTynenyatoMy Buny. Kpurepuii coemectnoctu Kponekepa-Kanemnu. 5.8.
OnHOpOIHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUI. DyH1aMeHTaIbHbBIN HA00p peleHui.

Tema 6. Onpeneaurenu
6.1. IlepecranoBku. YetHocTh nepectaHoBkU. [loHATHE ompenenuTens MPOU3BOJIBHOTO MOPSIKA.
YacTtHble ciyyau: ONpeAeaIuTeNId BTOPOTO U TPETHETO MOPSIIKOB.
6.2. CBolicTBa ONpeieuTeNIeH.
6.3. MuHop u anrebpanyeckoe J[ONOJHEHUE »3JeMEHTa MarTpullpl. Teopema O pa3joKEeHUU
OTIpeAeNUTEINS IO CTPOKE Uil cTonO1y. [IpakTudeckuii cnocod BEIUKCICHHS OTPEAeIUTENS TOPSIKa
BhITIIE 3.
6.4. Onpenenuresb MPOU3BEICHUS MAaTPHIL.
6.5. Kputepuii HEBBIpOKACHHOCTH MaTpuibl. HaxoxkaeHune oOpaTHONW MaTpHIBl C ITOMOUIBIO
OIpEICIIUTENEH.
6.6. Meton Kpamepa petieHust CMHCTEM JIMHEWHBIX YPaBHEHUMN.
6.7. MeTo OKalMJISIOIIUX MUHOPOB.

Tema 7. KoMmiiekcHblIe ync/ia
KommnekcHble uncna. Omnepanuu  HaJl KOMIUIEKCHBIMH —YHMCIaMH B anreOpandeckoil U
TPUTOHOMETPHUUECKOH (opMe.

Tema 8. Auredpanyeckne CTPyKTypbI
8.1.bunapHsie anredbpandeckue onepanuu U anredpandeckue CTpykTypsl. [lomyrpynnel 1 MOHOUIBI.
[Tpumepsl. O6001IEHHAS ACCOIMATUBHOCTD CTeneHU. OOpaTUMBbIE 3JI€MEHTHI.
8.2. I'pymnmel. Ilpumepsl rpynn (4UCIOBBIE TpYMNIbI, MaTpPUYHbIE, CUMMETpUUYECKas U
3HAKONEPEMEHHas TPYIIbI, TpyNa KOpHEH U3 eIMHUIIbI), X TOATPYIIIHI.
8.3. 'omomopduzmel u nzomopdusmel rpyni. [Ipumepst. CoiicTBa nzomopdusma. Teopema Komu.
8.4. Ilukmuueckue rpynmnsl. [Ipumepsl. Ilopsnok snemenrta rpymmsl. Teopema o0 uzomopdusme
LHUKINYECKUX TPYIII OJHOTO U TOTO e MopsiIKa.
8.5. Konpma. [Ipumepsl. CBoiicTBa kozen. Komibio kiaccoB Ber4eToB. ['omoMopdu3Mel komel. Aapo
u 00pa3 romomopduzma.
8.6. Temno. Ilone. Ilognone. Pacimpenne noss. [Ipumepst. CBoiicTBa nosel. XapakTepuCcTHKA MOJIS.
IIpocroe noue.

Tema 9. Ko/1b110 MHOT04YJI€EHOB OT O/IHO¥ epeMeHHO
9.1. IlonaTHe MHOTOWIEHA OT OJHOM MepeMeHHOW ¢ Koddduimentamu u3 konpina K. CreneHn
MHorousneHa. Onepanuu Hag MHorowieHamu. Konbiio MHorouneHoB K[x]. Konblio MHOrouneHoB Haj
00J1aCThIO IIEIOCTHOCTH.
9.2. [leneHne MHOrouieHa ¢ OCTaTkoM Ha aABywieH. Teopema be3y. Cxema I'opaepa.
Anrebpanyeckoe U (PyHKIHOHAIbHOE PAaBEHCTBO MHOTOUJICHOB.
9.3. Kopau mHorowiena Hax nosieM P. Kpatnocts kopHs. @opmyinsl Buera.



Tema 10. Teopust 1eIUMOCTH B KOJIbLAX HEJbIX YHCEJ H MHOTOWIEHOB HAJ/l MOJIeM
10.1. EBkauioBBI KOJIbIIA. [lelleHne ¢ OCTaTKOM B KOJBIIC LIENBIX YUCEN Z U B KOJIbIIC MHOTOYJICHOB
Haj nojueM P.
10.2. Tlonsitue uneana koybia. Koibio riaBHbIX UjieasioB. Teopema 0 TOM, YTO BCIKOE €BKIUIO0BO
KOJIBLIO SIBJISIETCSl KOJIBLIOM TJIaBHBIX HjaeanoB. HanOonpmmid oOummii geauTens B KOJbIAX LENbIX
yucesl 1 MHOrowieHoB. Ero cyiiecTBoBaHue U e AMHCTBEHHOCTh. AnroputM EBkiinaa B konblax Z u
P[x]. Haxoxnenne HOJl 3-x u Oomee snemeHTOB. Bbraucienne kod(h(UIMEHTOB B JTUHEHHOM
BoIpaxxenun HO/I.
10.3. Haumensbinee obmiee kpaTHOE B KOJbIAX MeNbix yucen u MHorouwieHoB. Ces3p HOJ[ u HOK.
Pe3ynbTaHT.
10.4. ®axTopuanbHOoe KOJb1O. DaKTOPUAIBHOCTH KOJbIA IVIABHBIX HieanoB. Pa3noxeHue Ha
IIPOCTHIE MHOXKUTENH B KOJIbLIAX LEbIX ynucen 1 MHorowieHoB. Oteickanue HO/[ u HOK ¢ nomomisro
pa3JI0KEHUS Ha IPOCThIE MHOKUTEH.
10.5. quddepennupoBanne MHOTouIeHa. MI3MEeHEHHE KPAaTHOCTH HEMPHUBOJAMMOTO JIETUTENS MPH
muddepeHpoBannu. JJMCKpUMUHAHT.

Tema 11. MHoOro4jeHnbl HAJ YUCJIOBLIMH MOJSIMH
11.1. Henpuoaumsie MHOorowieHsl Hag noisimu C, R u Q. Kpurepuii Ditzenmreiina. Haxoxnenue
paloHaIbHBIX KOPHEH MHOTOYIEHA C IeNbIMU KO3 DUllMeHTaMu.
11.2. Pemienue B panukanax anredpandeckux ypaBHeHuil 3-if crenenu. @opmyna Kapnano. Yucno
JNEHCTBUTENBHBIX KOpPHEM KyOMYecKOro YypaBHEHHUS C JACUCTBUTEIbHBIMU KO3 ULIMEHTAMHU.
Pemenue B paaukanax anreOpanueckux ypaBHeHUH 4-i crenenu. Meroa @eppapu.
11.3. I'panunsl eHCTBUTENBHBIX KOpPHEH MHOTOWIEHA C JCHCTBUTENBHBIMH KO3(HIHEeHTaMu.
Teopema llITypma. [TpubnuxenHoe BhIUKUCIECHUE AEHCTBUTEIBHBIX KOPHEH.

Tema 12. MHOro4wieHbl OT HECKOJbKHX MePeMeHHbIX
12.1. Kosblio MHOTOWICHOB OT HECKOJBKHX MepeMeHHBIX. Jlekcukorpaduyeckoe yrnopsigoueHue.
OtcyTrcTBUE AenuTeNneld Hyas B KOJIbIIE MHOTOYJIECHOB OT HECKOJIBKHUX MEPEMEHHBIX HaJ 00JIacThio
1enocTHoCTH. PaKTOpUAIBbHOCTD KOJIblla MHOTOYJIEHOB OT HECKOJIBKUX MEPEMEHHBIX Haj rosieM P
(6e3 mokazaTenbCTBa).
12.2. Cummerpuueckue MHOrowieHsl. IIperncraBieHne CUMMETPUYECKOTO MHOTOYIEHA B BHJE
MHOTOYJICHA OT 3JIEMEHTAPHBIX CUMMETPUYECKUX (DYHKITUH.

Tema 13. IToJie yacTHBIX 00/1aCTH EJOCTHOCTUH. DAKTOPKOIBLIO
13.1. ITone yacTHBIX 00JIACTH I[EJIOCTHOCTH.
13.2. ®akropkonsiio. [loctpoenue. [Ipumepsl. Teopema o romoMopdu3mMax KoJiell.

Tema 14. Koneunbie moJst
Koneunsle noss. KonudyecTBo 351eMEHTOB M XapakTepUCTUKa KOHEYHOro mnoiisd. CyliecTBoBaHUE U
€IMHCTBEHHOCTh KOHEYHOT'O MOJIS U3 P DIIEMEHTOB, P — IPOCTOE, N — HAaTypaibHOe urcio. CBoicTBa
KOHE4HOro noJsi. [loctpoeHne KOHEYHOTo MoIs.

Tema 15. I'pynnsl
15.1. I'pynnsl. Knacesl cmexnoctr o noarpymie. Maaekc noarpynmsl. [Iopsaok KOHEUHON TPYIIITBI
JIEITUTCS Ha TOPSAJIOK €€ NOATPYIIIIbIL.
15.2. Hukmmdeckue moarpynnbl. [TopsiIok KOHEYHOW TPYIIIBI JENUTCS HA TOPSIOK JHO00ro e
sanemeHTa. [Ipumepsl.
15.3. I'pynna kopHel n-i cteneHu u3 equHuisl. [leppooOpa3Hbie KOPHU U3 €TUHUIIBL.
15.4. HopmanbHble moarpymnisl u Gaktoprpymnisl. Teopema o romomMophu3Me rpym.

Tema 16. BekTopHoe NpoCcTPaHCTBO
16.1. [ToHsiTUE BEKTOPHOTO MPOCTPAHCTBA: OMPEIETEHUE U TPUMEPHI BEKTOPHBIX MPOCTPAHCTB HAJl
OCCKOHEYHBIMH M KOHEYHBIMU TIOJISIMU. JIMHEWHAst 3aBUCUMOCTD U €€ CBOMCTBA.
16.2. TonmpoctpanctBo. OOBenMHEHHE, CyMMa M MepeceueHre NoanpocTpaHcTB. JlnHeiHas
000J104Ka MOJMHOKECTBA BEKTOPOB BEKTOPHOTO MPOCTPAHCTBA.
16.3. basuc u pazmepHocTb. PazmepHocTH 1 6a3UChl CyMMBI M IIEpeCceUeHus! MOANPOCTPAHCTB.
16.4. KoopauHaTtel BekTOpa B 0a3uce. Marpuma mepexojga OT OJHOTO 0Oa3uca K JIpPYromy.
Brruncnenue koopAMHAT BEKTOpa pu cMeHe Oaswca.



16.5. Ilpsimast cymma noanpocTpaHcTB. [IpsMoe nononHeHne K NOANpPOCTPAHCTBY.

Tema 17. JIuHeiiHble 0TOOPA’KEHUS U JIMHEIHbIE ONIEPaATOPbI
17.1. JluneiiHoe oToOpakeHue (roMoMop¢u3M) BEKTOPHBIX MPOCTPAaHCTB. IIpuMepbl TMHEHHBIX
oroOpaxkeHuil. M3omoppusM BekTOpHBIX HpocTpaHcTB. Kilaccudukanus KOHEUHOMEPHBIX
BEKTOPHBIX MPOCTPAHCTB. ba3uc kak n3omMmopdhusm.
17.2. MaTpuiia TMHEHHOTO 0TOOpaXE€HUsT BEKTOPHBIX MPOCTPAHCTB B mape 6a3ucoB. Ee n3MeHnenue
pu CMeHe 06a3HCOoB.
17.3. Snapo u 00pa3 JIUHEHHOro OTOOpakKeHWs, WX pa3MepHOCTH. Kpurepun WHBEKTHBHOCTH,
CIOPBEKTUBHOCTH W OMEKTHUBHOCTH JIMHEHHOTO OTOOpakeHus. PaHT mpou3BeneHUs OBYX MaTpuIl.
DaKkTOPNpPOCTPAHCTBO.
17.4. Tlonstue sHAOMOp(dU3MA BEKTOPHOTO MPOCTPAHCTBA (JIMHEWHOTO oreparopa). Marpuna
JauHelHoro omnepatopa B 0Oasuce. Ilomobue marpuu. Ilonsrue anreOpsl Haa mosieMm. Anredpa
SHIOMOP(HU3MOB JAHHOTO BEKTOPHOTO MpocTpaHcTBa. Ee m3omopdusmbl Ha anredpy KBaIpaTHBIX
MaTpHuil.
17.5. llonuHoMbl OT nuHEHHOro omneparopa. IloganreOpa, NOpoXKJIEHHAs ONEPATOPOM, U
MUHMMAaJbHBI IOJIMHOM JIMHEHHOro omeparopa. BbluncieHne MUHMMAJIbHOIO —IOJMHOMA
JIMHEMHOTO oneparopa.
17.6. UuBapuaHTHbIE NOAIPOCTPAHCTBA JUHEWHOro oneparopa. [IpuMepsl TMHEHHBIX ONEepaTopoB,
o0aaromux U He 00JIaafoIuX COOCTBEHHBIMH MHBAPHAHTHBIMU TOANPOCTPAaHCTBAaMU. MaTpuna
JUHENHHOro oreparopa B 0a3uce, COrIaCOBAHHOM C MHBAPUAHTHBIM IOJIPOCTPAHCTBOM.
17.7. CoOcTBeHHbIE  BEKTOpbl UM  COOCTBEHHBIC  3HAYEHUS  JIMHEWHOTO  OIeparopa.
XapakTepuCTUYECKUH TOJMHOM JIMHEHHOIO ollepaTopa M €ro HMHBApHMAHTHOCTh. Teopema
I'amunbToHa — Ko,
17.8. KopHeBble MOANpPOCTpaHCTBA JIMHEHHOIO OllepaTopa, UX OCHOBHBIE CBOMCTBA. Pa3znoxeHue
BEKTOPHOI'O IPOCTPAHCTBA B NPSIMYIO CYMMY KOPHEBBIX IMOANPOCTPAHCTB.
17.9. )KopnanoBa HOpMasbHas (hopmMa MaTpHIIbI JMHEHHOTO oreparopa. JKopaaHoB 6asuc.
17.10. IloHsiTHE NBOMCTBEHHOI'O BEKTOPHOI'O MPOCTPAHCTBA. J|BOMCTBEHHOCTh M ONEpALUU HaJ
HoJnIpocTpaHcTBaMU. JIMHeHHbIHM onepaTop, ABONCTBEHHBIN K JaHHOMY. J[BOMCTBEHHBIE 0a3uChl U
MaTpuIlla JBOMCTBEHHOI'O oOIllepaTopa B JABOMCTBEHHOM Oasuce. PedekCMBHOCTh BEKTOPHBIX
IIPOCTPAHCTB.

Tema 18. buiuHelHbIe U KBaJApaTHYHbIE (POPMbI
18.1 TlonunuueiliHoe otoOpaxenue. [lonmunuueiinas ¢opma. bununeilinas ¢opma. BexrtopHoe
IPOCTPAHCTBO OMWJIMHEHHBIX ()OPM Ha JaHHOM BEKTOPHOM IpocTpaHcTBe. CHUMMETpUYECKHE U
KOCOCUMMeTpHuUeckue OminHeiHble popMbl. MaTpuia 6unuHeHoi (opMbl B BBIOpaHHOM Oa3uce U
ee npeoOpa3oBaHue Npu cMeHe 6a3nucoB. KOHrpy?HTHOCTh MaTpull.
18.2. KBangparuunbsie ¢opmbl. KaHoHMUYEeCKMiI M HOpMallbHBIA (B BEIIECTBEHHOM CIllydae) BUJbBI
MaTpHULIbl KBAAPATUYHON (OpPMBL. 3HAKOONPEAEICHHOCTh U HEBBIPOKIEHHOCTh, CUTHATypa U paHr.
OKBHUBAJICHTHOCTb KBaJpaTUYHBIX (opM. Metoasl Jlarpanxka u SIkoOu nmpuBeeHNs KBaApaTHUHON
dbopmbl K KaHOHWYeckoMy Buay. Kputepmit CuiibBecTpa  MOJOXKHUTEIBHON OIPEACIICHHOCTH
KBaJJPaTUYHON (HOPMBI.
18.3. Kococummerpuueckue (opmbl. CHUMIUIEKTHYECKAs IUIOCKOCTh.  HEBBIPOXKIIEHHOCTH
KOCOCUMMETpHUUYEeCKOH (GOpMBI M Pa3MEPHOCTb MPOCTPAHCTBA. KanoHnndeckue MaTpHIbI
KococuMMeTpuueckux ¢opM. Merox Jlarpanxka mnpuBeAeHHUS KOCOCUMMETpPHUYECKOW (OPMBI K
KaHOHUYECKOMY BH]LY.

Tema 19. J/IuHelHbIC IPOCTPAHCTBA C J0NOJHUTEIBHON CTPYKTYPOM
19.1 EsxumpoBsl mnpoctpanctBa. HepaBenctBo Komm — bBynskosckoro. Ero cnencrsus.
OproronanbHOCTh. OpTOHOPMUPOBaHHBIHM 6a3uc. Teopema o cyliecTBOBaHUH OPTOHOPMUPOBAHHOTO
6asuca. [Ipouecc oproronanuzanuu ['pama — HImuara. Mzomopusm eBKINIOBBIX MPOCTPAHCTB.
OpTtoronanpHas rpymmna.
19.2. Cummnnextudeckas rpymnmna. TeopeMa o ClIeKTpe CUMILIEKTUYECKOTO OllepaTopa.
19.3. Ionyropanuueiinsie GopMbl. OpMUTOBEI Gopmbl U mpocTpaHcTBa. HepaBencrso Komm —
ByHsKOBCKOro B 3pMUTOBOM cityyae. OpTOHOPMUPOBaHHBIM 0a31C B pMUTOBOM IPOCTPAHCTBE.



19.4. YHUTapHBIE MAaTPULIBI U YHUTApHAS TPYIIIA.

Tema 20. JIuHeliHble omepaTopbl HA JHMHEHHBIX MPOCTPAHCTBAX C JOMOJHUTEIbHOI
CTPYKTYpOH
20.1. JIuneitapie onepatopsl U 0-nmuHelinble Gopmbl. ComnpspKeHHbIN onepaTop. CBOMCTBA ONEpaliH
conpspkeHus. Kiaccbl 3pMHTOBBIX M KOCOIPMHUTOBBIX OIEPATOPOB. AJNreOphl SPMHUTOBBIX U
KOCO’PMHUTOBBIX OIIEPATOPOB.
20.2. Marpwuiia COnpsiKEeHHOTO H CaMOCOTIPsHKEHHOTO orepaTopa. Kputepuit paBeHCTBa ONIEpaTOpPOB.
CoOcTBeHHbIE 3HAUCHMSI U TEOpeMa 0 KaHOHUYECKOM hopMe 3pMHUTOBa OniepaTopa.
20.3. [IpuBenenne KBaapaTHUHON POPMBI K TTIaBHBIM OCsIM. AnroputM. Matpudnast popMyInpoBKa.
OpnHOBpeMEHHass JUAaroOHaIM3UPYEMOCTh IIapbl KBaJIpaTUYHbIX (OpM, OJHA M3 KOTOPBIX
MIOJIOKUTEIBHO ONpEEIICHa.
20.4. KaHoHMYEeCKUH BHUJI YHUTAPHOTO U OPTOTOHAJIBHOI'O OIIEPaTOPOB.
20.5. Hopmanbhbiii onepatop. CBsi3b HOPMaJIBHOCTH W JAvaroHanusupyemoctd. CrekTpalibHas
TeopeMa AJisi HOPMaJIbHOI'O OllepaTopa.
20.6. IlepecranoBounble omnepaTopsl. [lonoxurenbHO omnpeaeneHHble omneparopbl. Teopema o
Pa3JIOKEHUU HEBBIPOXKAEHHOIO OIleparopa B IPOU3BEACHUE IOJIOXKUTEIIBHO OIPEEIEHHOTO
orepaTopa U U30METPHH.
20.7. BeneHne KOMIUIEKCHON CTPYKTYphl B BELIECTBEHHOM MpocTpaHcTBe. Komiuiekcupukanus u
oBemecTBIeHHE. KOMNO3MIMU KOMIUICKCU(UKAIMS -- OBEIICCTBICHHE U OBEIICCTBICHHE —
KOMILIEKCU(UKALIMSL.

Tema 21. Apdunnbie U eBKIUAOBbI TOUEYHbIE MPOCTPAHCTBA
21.1. Abdunnasie npoctpancta. M3omopdusm apdhuHHBIX pocTpaHCTB. ADPUHHBIC KOOPIUHATHI.
CBs13b pa3IMYHBIX CUCTEM KOOPJUHAT JIPYT C APYIOM.
21.2. ITnockoctH B ahpdpuHHOM npocTpancTBe. [lapamerpuyeckoe 3aganue miockoctd. AdQuunas
obonouka. BzammHoe pacnonoxxeHne IByX Iutockoctedl. Addunnbie (ynxnun. AdduaHbE
IUIOCKOCTH KaK PELICHUs] CUCTEM JIMHEHHBIX YpaBHEHUI.
21.3. EsxmmnoBsl addunHble pocTpancTBa. Otpe3ok. Paccrosnus u yrasl. Teopema I[udaropa.
Paccrosinue ot Touku 10 miaockoctu. O0beM napasiesenunesa.
21.4. OOmmii mEpNEeHAUKYISAP K JABYM IUIOCKOCTSIM. YCIIOBHE €IWHCTBEHHOCTH OOIIEro
neprneHauKkyisipa. PaccrosHue Mexxay IIOCKOCTSIMH.
21.5. I'pynnsl u reometpun. JInHeiHbIe reOMEeTpUN.
21.6. KBapparuunsle pyHKun B adppuHHOM npocTpancTBe. LleHTp kBagpaTHuHON QyHKINH.
OKBUBaJIEHTHOCTh KBaJIpaTHUHbIX QYHKIMH (apuHHBINA 1 eBKINI0B ciydan). KaHonndeckuil Bug
KBaJpaTUYHON (QYHKIIMH.
21.7. Kanpuku. Knaccuduxanus kBagpuk (ap@UHHBIN U €BKIUJOB CIy4yan).
21.8. [IunuHIpBI U KOHYCHI.

5. 06p330BaTeJ'll)Hble TEXHOJOIr'MH, B TOM YHCJIE€ TEXHOJOIMHM 3JJICEKTPOHHOI'0 oﬁyqe}mﬂ Hu
AUCTAHIIHOHHBIC OﬁpaSOBaTeJ'lebIe TEXHOJOInd, HCHOJbB3yEeMbIC IIPH OCYIICCTBJICHUH
06p330BaTeJ'lI)HOFO npoumecca mo JTMCHUMIJIMHE

B nporiecce 00ydeHuns UCTIONB3YIOTCS cielylolue 00pa3oBaTeIbHbIe TEXHOJIOTHU:

BBoanas jeknust — JaeT nNepBoe LEIOCTHOE MPEICTABICHUE O AUCIUILIMHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME HM3y4€HUS NaHHOW IUCUUIUIMHBL. CTYIEHTHI 3HAKOMATCA C HAa3HAUYE€HUEM U
3aJauaMy Kypca, €ro poJibl0 U MECTOM B CUCTEME YUEOHBIX TUCHMIUIMH U B CUCTEME MOATOTOBKHU B
nenoM. Jlaetcs kpatkuii 0630p Kypca, UCTOpUs Pa3BUTHS HAYKH U MPAKTHKHU, TOCTUKEHUS B STOU
cdepe, UMEHa U3BECTHBIX YUYEHBIX, M3J1araloTcs MEepPCleKTUBHBIE HAlpaBieHus HcciaenoBanuil. Ha
ATOM JIEKIIMH BBICKA3bIBAIOTCS METOJIMYECKUE U OPraHU3alMOHHbIE 0COOEHHOCTH padOThl B paMKax
JTAaHHOW TMCLUIUIMHBL, a TAK)KE AA€TCS aHAJIU3 PEKOMEHyeMOl yueOHO-METOANYECKOM JIUTEPaTypHl.

AkageMuyecKasi JEKIUS C JIEMEHTAMH JeKIHMu-0eceqbl — I10CIEI0BATEIBbHOE H3J10-
KEHHE MaTepualla, OCYIIECTBISEMOE IPEUMYLIECTBEHHO B BHUAE MOHOJIOIa IPEnojaBaTels.



DeMeHTHI JIeKIMU-0ece1bl 00ecTIeYrBal0T KOHTAKT MPENOAaBaTeNs C ayIMTOPHEN, YTO MO3BOJISAET
IPUBJIEKaTh BHUMaHUE CTYJICHTOB K HanOoJee Ba)KHbIM TeMaM JUCLUILUIMHBL, aKTUBHO BOBJIEKATh UX
B y4eOHBII Mpolecc, KOHTPOJIMPOBATH TEMIT M3JIOKEHUSI y4eOHOro Marepuana B 3aBUCHMOCTH OT
YPOBHS €r0 BOCIIPUSATHS.

IIpakTHyeckoe 3aHsAITHE — 3aHATUE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH H
HABBIKOB I10 3aKPEIJIEHUIO ITOJYYEHHbIX Ha JIEKIIUY 3HAaHUM.

KoncyabTauum — BHJ y4ueOHBIX 3aHATHH, SBISIONIMNICA OJHOH H3 (OpPM KOHTPOJIS
CaMOCTOSTENIbHON paboTHI CTYyIeHTOB. Ha KOHCYNIbTausIX 10 Mpoch0e CTYyJCHTOB pacCMaTPUBAIOTCS
HauOoJIee CI0KHBIE MOMEHTHI P OCBOEHUU MaTepuaia JUCLUILIMHBL, IPEN0AaBaTeIb OTBEYAET Ha
BOIIPOCHI CTYJICHTOB, KOTOPBIE BOSHUKAIOT Y HUX B MPOIIECCE CAMOCTOSITEIBHON paboTHI.

6. IlepeyeHb JMUEH3MOHHOTO M (MJIM) CBOOOJHO PACHPOCTPAHIEMOIr0 IPOrPaAMMHOIO
o0ecrneyeHusi, MCIOJIB3YeMOI0 INPH OCYLIeCTBJIEHHM 00pa30BaTeJbHOI0 IHpouecca 0
AUCUHUIINHE

B mporiecce ocymiecTBiaeHUsT 00pa30BaTEIBLHOTO MPOIIECca MO AUCIUILTUHE HCITOJIB3YIOTCS:

st (POPMUPOBAHUST MATEPUAIOB JIJISi TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH W TPOBEICHUS
MIPOMEKYTOYHOM aTTeCTAINH, U1 (OPMHUPOBAHUS METOAMYSCKUX MATSPUAJIOB IO TUCITUTUIHHE:

- mporpammbl Microsoft Office;

- n3narenbckas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMEeHHBIX MNPO(PecCHOHAIBHBIX 043 [JaHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJb3yeMbIX IPH OCYLIECTBJEHUH 00Pa30BaTeIbLHOI0 Mpouecca mo
AUCHHILINHE (MPU HE00X0IMMOCTH)

B npornecce ocymecTiaeHus: 00pa3oBaTeNbHOTO MpoLecca M0 AUCHUININHE HCIOIb3YIOTCS:

- ABroMartu3upoBaHHas OubnuoreyHo-uHdopmarmonHas cuctema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0MOMMoTedHas cucrema «HOpaiit» https://urait.ru

- DnekTpoHHO-0nOMMoTeuHas cucrema «Jlanby http://e.lanbook.com/

- DneKTpoHHO-O0nbanoreynas cucrema «Koncynprant CTyaeHTan:
https://www.studentlibrary.ru/

8. IlepeyeHb OCHOBHOIi M IONIOJTHUTEIBLHOMN Y4e0HOIi JIUTepaTypbl, pecypcoB HH(POPMALTHOHHO-
TeJ1eKOMMYHUKANOHHON ceTH «/HTepHeT» (MPH HEO0XOAMMOCTH), PeKOMEHIyeMbIX IJIs
OCBOCHUS THCLHMILINHBI

a) OCHOBHAS JIUTEpaTypa
1. Kypom A. I'. Kypc Bbicuieii anredpsl: yueOHuK i By30oB — Cankrt-IletepOypr: Jlans,
2022. https://reader.lanbook.com/book/183725
2. M. A. 3aBogumkoB, M. E. Copokuna 3amgauu mo aimredpe. I cemecTp: MpakTHKyM —
Spocnasne: Apl'Y, 2019. http://www.lib.uniyar.ac.ru/edocs/iuni/20190207.pdf
3. TumodeeBa H.B. Jluneitnas anreOpa. CoBpeMeHHas anreOpa: ydeOHOe mocobue -
Spocnasie: SAPTY, 2012/2017.
Yacrs 1: http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf
Yacrs 2: http://www.lib.uniyar.ac.ru/edocs/iuni/20170206.pdf

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
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1. M. M. I'nyxos, B. Il. Enuzapos, A. A. HeuaeB Anre6pa: yueOHUK 11 By30B — CaHKT-
[etepOypr: Jlans, 2022. https://reader.lanbook.com/book/187793

2. Jlapun C. B. AunreGpa: MHOrowieHsl: ydeOHOe mocobue i By30B — MockBa:
WsnarensctBo FOpaiit, 2022. https://urait.ru/viewer/algebra-mnogochleny-493274

3. OxyneB JI. SI. Beicmmas anrebpa: yueOnuk — Cankrt-IletepOypr: Jlans, 2021.
https://reader.lanbook.com/book/167769

4. Oxyne JI. SI. COopHUK 3amad Mo BeICIICH anreope: ydeOHoe mocoome — CaHKT-
IetepOypr: Jlans, 2021. https://reader.lanbook.com/book/167770

5. Ipockypsikos U. B. CoopHUK 3a1a4 110 TUHEHHON anredpe: yaeOHOoe TocoOue i1l By30B—
Cankr-IlerepOypr: Jlans, 2022. https://e.lanbook.com/book/183752

6. Kocrpuxun A. 1. Beenenue B anredpy. Yacts 1. OcHoBbl anredpsl. M.: @usmariur, 2003.
https://www.studentlibrary.ru/ru/doc/ISBN5922101676-SCN0000/000.html

7. Koctpukua A. . Beenenue B anrebpy. Yacts 2. Jluneitnas anre6pa. M.: ®uzmatiur,
2001.

8. Koctpukua A. WM. COopruk 3amad mno amrebpe - M.: Ommaraur, 2006.
https://www.studentlibrary.ru/ru/doc/ISBN5922107267-SCN0000/000.html

9. MartepuajbHO-TeXHHUYeCKasi 0a3a, HeoOXoaAUMMAs IS OCYILIeCTBJIEHUSI 00Pa30BaATEJILHOIO
npoiecca no JUCUUIINHE

MarepuanbHO-TeXHHUECKass 0a3a, HEOOXOouMas Ui OCYHIECTBICHHS OOpa30BaTEIbHOTO
nporiecca 1Mo AUCIUILTMHE BKIIOYAaeT B CBOM COCTAB CIEIHAIbHBIC TIOMETICHHS:

- yueOHbIe ayTUTOPHUH ISl IPOBEICHHSI 3aHATUH JIEKITUOHHOTO THIIA;

- y4eOHbIE ayTUTOPUH JUIS TIPOBEACHUS TPAKTUUECKHUX 3aHATHH (CEMHHAPOB);

- y4eOHbIE ayTUTOPUH JUIS TIPOBEICHUS TPYNIIOBBIX U MHMBHIYaIbHBIX KOHCYIbTAIIHI;

- y4eOHbIe ayJUTOPHH JJIS TPOBEICHUS TEKYILIETO KOHTPOJIS ¥ IIPOMEKYTOYHOM aTTEeCTALIUH;

- IOMEILEHHUS ISl CAMOCTOSITEIbHON paboThI;

- MOMEIEHHS ISl XPaHEHHUs U MPO(UIAKTHUECKOTO 0OCITY)KUBAaHHS TEXHHYECKUX CPEICTB
o0OyueHusl.

CrnenuanbHble TOMEIIEHUS YKOMIUIEKTOBAHBI CPEJICTBAMM OOYUEHMs, CIYXKalIUMU JUIs
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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

3agaHus 11l CAMOCTOSITe/IbHOI padoThI
(maHHbBIC 3a/1aHUSI BBIOJIHSIOTCS CTYACHTOM CAMOCTOSITEIBHO
U IIPEeToiaBaTesieM B 0053aTeIbHOM MOPSIKE HE MPOBEPSIFOTCS)

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

Paznen 2.1: Onpenenuth, SBIASETCS JIM CIEAYIONIEE OTOOPAKEHHE MHOXECTB HHBEKTHUBHBIM,
CIOPBEKTHBHBIM, OuekTuBHBIM: f : R+xR+ — R: (x,y) E— lg(x+1)/y.

Pasmen 2.2: Kakumm cBoiictBamu  (pepIeKCUBHOCTb, CHMMETPHYHOCTh, TPAH3UTUBHOCTH,
aHTUPe(DIECKCUBHOCTh, aHTUCUMMETPUYHOCTE) 00J1a7]aeT OTHOIIEHHE p HAa MHOXKecTBe R[X]: fpg <
[f(@) — g(a)| <1 nus Bcex a € R.

Paznen 2.3: Jlokaxute, 9T0 mpH JI000M HaTypaisHoM N (4"+ 15n—1) nenwres Ha 9.

Paznen 2.4: Jlokazath, 4TO MHOXXeCTBO M MHOro4wiIeHOB BHja ax + b, a,b € Q, a He paBHO 0,
SIBJISICTCS TPYNIION OTHOCUTENIBHO OTIEPALIMK KOMIIO3UIIMU. SIBIISIETCS JIM ATa rpyIimna adeneBoi?

3aganus no teme Ne 3 «CucreMbl JIMHEHHBIX YPABHEHHII»:
Paznen 3.1: Pemuth cucreMy TMHEHHBIX ypaBHEHUI:

X1+ 3X2 — 2Xx3 + X4 = 3,

2X1—2X2+ X3=-3,

—x1+X2—4x3+3Xa=-1,

3X1—Xo+X3—2x4=2.

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

X1—4 X2+ 2X3—x4=0,

4xX1—2x2+X3—3x4=0,

X1+10x2—5x3+3Xx4=0.

3aganus no teme Ne 4 «BeKTOpHBIE IPOCTPAHCTBA»:

Paznen 4.1: SIBnsieTcs 1M BEKTOPHBIM MPOCTPAHCTBOM HaJ mosieM Q MHOKeCTBO X 4YHCEN BUJIA
a+b\/2, a,b € Q, c onepanusaMu CIOKEHHUSI U YMHOKESHHSI Ha DJIEMEHTHI moJist Q?

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

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

3ananus no reme Ne 5 «MarTpunbp):
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), a3 = (0; 1; 0) BekTOpOB apHpMETHUECKOTO TIPOCTpaHCTBA R® ABNIAIOTCSA GazMCaMu TOTO
npoctpancTBa. Haiitu matpuiyy mepexoaa oT mepBoro 6asmca ko BTopoMy. HaillTu koopauHaThI
BEKTOpAa & BO BTOPOM 0a3uce, eci B IIepBOM Oaszmce OH UMeeT KoopAuHATH 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 dyHnameHTanbHbIii HA00p pelICHU CUCTEMBI

(2, + 32y 4 223 =0,

T, — 2x3 — D3 =0,

=3z, + 19+ 15 =0,

| T2z — 23 =0,

3aganus no teme Ne 6 «Onpeneanresan»:

Pa3znen 6.1: Haiitu uncno unBepcuii B nepecranoBke 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 €r0 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:




T, — 209 + 13 = 3,

x1 — X9 + 313 = —10,
Paznen 6.6: Pemnth cuctemy TMHEWHBIX YpaBHEHU MeToaoM Kpamepa: 2ty — 2wy =3,
Paznen 6.7: HaitTu panr MmaTpuiibl METO0M OKAMMIISIOIIMX MUHOPOB:

10 2 0
20 4 0
01 =31
15 0 0

3aganuga no reme Ne 7 « KoMIieKCHEBIE YHCIA»:
(4—i)(2414) | «
a1
1) Beruncours: 2%
2) Borunciurs: V48 1+ 140
3) HailiTu MHOXECTBO TOYEK KOMIUIEKCHOM IUIOCKOCTH, YIOBJIETBOPSIOUIUX  YCIOBHIO
|z —1] = 5.

|z

t —i? +2=0.

4) Peuuth ypaBHenue Haj nosiem C:

5) 3anucaTh B TpUTOHOMETpHUUECKOU popme: —2v/2 4+ 2v/2i.

—)13 4 _a 15
6) BeruuciauTs: ( ) (\/3?:—1)

7) BBIYUCITHUTS: V1 —2i.

3ananus nmo reme Ne 8 «Anredpandeckune CTpPyKTYpbI»:

Paznen 8.1: Omepanuio Ha HEMYCTOM MHOXECTBE MOXKHO 3a/1aTh HE €IUHCTBEHHBIM CIIOCOOOM.
[TpuBecTH nmpuMep MHOXKECTBA M BBECTU Ha HEM JIBE OIepallM TakK, 4YTOObl OTHOCHTEIBHO OJHOMN
OTIepalyy JJaHHOE MHOKECTBO SIBJISUIOCH TPYIIIOH, 8 OTHOCUTEIBHO JAPYroi — HeT.

Paznen 8.2: JlokaszaTh, 4TO MHOXecTBO R[xX] sBisercss rpynnoid OTHOCHTEIBHO OIEpALUU
KOMITO3HUITUH.

Paznen 8.3: SlBnserca nm cueayromee oToOpaxeHue rpymnn romomopgusmom? B ciyuae
MOJIOKUTEIPHOTO OTBETA BBISICHUTH, SBISIETCS JIM OHO MOHOMOP(H3MOM, SMUMOPPU3MOM,
uszomopdmmom: f: (Z, +) — (Z, +): f(x)=2x.

Paznen 8.4: Haiitu nopsaok aiemMenTa 3 B MyJIbTUIIIMKaTUBHOM rpymme ['11.

Pasznen 8.5: SIBnsiercst u cieyromiee oToOpaxeHue romoMopduzmom koetr: ¢: (Z,+,x) — (Z,+,%):
o(X)=2x.

Paznen 8.6: SIBnsercs M aHHOE MHOXKECTBO KOJIBLIOM HJIM TIOJEM OTHOCUTENIBHO YKa3aHHBIX
omeparmii: Z[V2] = {a+bV2,a,b € Z},+, x?

3aganus nmo teme Ne 9 «KoJ1b110 MHOTOYWICHOB OT OJJHOM IePEeMEHHOI»:

Paznen 9.1: B konbiie Z7[X] HaliTH MHOTOYICH HAUMEHBIIIEH CTEIIEHH, SKBUBAJICHTHBIH MHOTOWICHY
f(x) =4x® 4+ x18 4+ 2410 — 8 + 385 —x — 3

Paznen 9.2: Pa3noxuTh MHOTOYIEH IO CTENEHSAM X-Xo0 M HAWTHU 3HAYEHHUS €r0 MPOU3BOJHBIX B TOUKE
xo: f(z)=az*+42% + 62% + 10z + 20, z0 = —2.

Paznen 9.3: I[TocTponTh MHOTOWIEH CTETIEHU CO CTApIIUM KOA(pUIIMEHTOM 1, nMerouii KopHH 1, 2
KpaTHOCTH 2 U 4.



3ananus nmo teme Ne 10 «Teopusi 1eJIMMOCTH B KOJIBIAX LEJIbIX YHCEJ M MHOTOYICHOB HAJI
MOJIEM»:

Pasgen 10.1: Pasmenuts ¢ ocratkom wMHorowieH f(X) ma wmuHorownen ¢(X) max moiem R:
f(x) = 22* — 32% + 42® =52 +6, g(x)=2> -3z + 1

Pasnen 10.2: Haittu HOJI MHOTO4JIEHOB: et +2® =327 —dr -1 w 2 +2® - 1,
Paznen 10.3: Haiitm Bce 3HayeHUss A, NMPU KOTOPBIX HMMEIOT OOIIMKA KOPEHb MHOTOYJICHBI
22— +2 u 22+ +2

Pasnen 10.4: Haittu HOJT 1 HOK muorounenos f(X)=(x2-1)(x+1)°(x-8)3(x*-4) n
gO)=(x-1)*(x+1)(x-8)(x+3)*(x+4).

Paznen 10.5: BoiaenuB kpaTHbIe HENPUBOAMMbIE MHOKUTEIH JAHHOTO MHOTOYJIEHA, Pa3I0kKUTh €ro

Ha HeNPUBOIMbIE MHOKHTEH: L + 227 + 528 + 62° + 82t + 62° + 5% + 22 + 1.

3aganusa no reme Ne 11 «MHoOro4jieHbl HaJ YHCJIOBBIMHY MOJIAMU:
Pasnen 11.1: Haittn Bee paunonansibie kopuu muorowrena 6t + 192% — 722 — 26z + 12,
Paznen 11.2: Toas3ysce ¢popmynoit Kapaano, pemuTs ypaBHEHHE X3+ 6x + 2 =0.

4 3 )
Pasnen 11.3: CocraButh psin llITypma U OTAeTUTh KOPHE MHOTOWIEHa £ +4x” — 122 4+ 9.

3ananus no teme Ne 12 «MHOrowieHbl 0T HECKOJIbKHUX MePeMEHHBIX»:

1) Bpipa3uTh MHOrOWJIEH B BHAEC MHOTOWIEHA OT SJIEMEHTAPHBIX CUMMETPUYECKUX (YHKIIHI:
($1$2 + :173)(:131333 + $2)(:132£I73 + xl).

2) HaiiTu MHOroujieH 4YETBEPTON CTENEeHHU, KOPHSIMH KOTOPOTO SIBISIOTCA KYyObl KOMIUIEKCHBIX
KOpHeil MHorouneHa X*-x-1.

3ananus nmo teme Ne 13 «IloJie yacTHBIX 00,1aCTH HEJOCTHOCTH. DAKTOPKOJIbIIO»:

@ @t —B8a+1=0

1) OcBOGOAMTECS OT HPPALMOHATLHOCTH B 3HAMeHaTese apodu o -+ 1
2) oka3aTb, 4TO

a) Flz]/{x —a) ~ F (F — moxe);

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

B) Rlz]/(2” + =+ 1) ~ C.

3aganus nmo reme Ne 14 «Koneunsble moJisp»
1) TlpuBectu nmpumep muHorowieHa f(X) 4-i crenenu u3 Kosibla Zz[X], HEOPUBOIUMOTO HaJ Z2.
2) TloctpouTts mose Fie kak GakTopkosbio Z2[X] mo uaeaty, mopokacHHoMy MHorowieHoM f(X) u3
3aganus 1).
3) Iycte a=x+(f(x)) — 00pa3 anmementa X konbua Zz[x] B Z2[X]/(f(X)). Beraucnuts
(a+1)® +a*— (a-1)%.
4) Haiitu snemeHT, o6parHbIii a>-a-1 B Fis.
5) Haiitu kakyr-11u00 00pa3yroIy0 MyIbTUILTUKATHBHON Tpymbl Fi6*.
6) CKoJbKO BCEro 00pa3yroInux 3JIeMeHToB y rpymisl F16*? HaliTi ux Bee.

3ananus no reme Ne 15 «I'pynnbsn»

Paznen 15.1: Haiitu cMexHBIE Ki1acchl alITUTUBHOM rpynmsl R mo noarpynme Z.

Paznen 15.2: byaer nu rpynmna oOpaTUMBIX 3JIEMEHTOB KOJbIa Z16 TAKIMIECKON?

Paznen 15.3: Haiitu Bce nmepBooOpa3Hble KOpHHU cTeneH 10 u3 euHuIIbI.

Pa3nen 15.4: Jlokasats, 4ro noArpyrmma Matpuil ¢ onpeaenutenem 1 rpynnsl GLn(R) HopmanbHa.

3aganus no reme «BekTopHBIE IPOCTPAHCTBA»
1. Jlokaxxure, 4TO OOpaTHBIN BEKTOP K JAHHOMY €IMHCTBEHEH.



2. Nokaxwure paBeHctso 0 - a = 0.

3. JIokakuTe paBeHCTBO (—0)X = —0X.

4. lokaxwute paBeHCTBO: (o0 — B)V = av — Bv.

5. lokaxwure, uro 1151 V a,b € V ypaBHeHHe @ + X = b iMeeT eIMHCTBEHHOE PEIICHHE.

6. Jloxaxxute, 4to u3 paBeHctBa o - a = 0 ciexyer o= 0 nim a = 0.

7. Byaer nmu BEKTOpHBIM IPOCTPAHCTBOM MHOXKECTBO BEKTOPOB, KOMIUIAHAPHBIX HEKOTOPOH
(UKCUPOBAHHOM MIOCKOCTH?

8. SIBisieTcst I BEKTOPHBIM IMPOCTPAHCTBOM MHOXECTBO R+ ¢ aliuTHBHOM omeparmeid X © Y = XY
YMHOXXEHHEM Ha CKaJIsIp OX = Xa?

9. Byner i1 BEKTOPHBIM MPOCTPAHCTBOM MHOKECTBO IENBIX YMceNl Z ¢ ONepanueil CI0KeHUs HaJ
MOJIEM palMOHANBHBIX yrcen Q7

10. Byner iu BEKTOPHBIM MTPOCTPAHCTBOM MHOXECTBO IEINIBIX YHCEN Z C ONEpallueil CIIOKEHMs HaJ
noiem F2 = {0,1}?

11. SIBysieTcst Iu BEKTOPHBIM ITpocTpancTBOM F2n Han F2?

12. SIBnsieTcst 1 MHOXECTBO BCEX Marn4ecKUxX KBaJIpaToB MOPSAIKa 3 BEKTOPHBIM MPOCTPAHCTBOM
OTHOCHTEJIBHO CIIOXKCHUs?

13. Ilyctp X - MpoOU3BOJIBHOE MHOXECTBO. V - MHOXKECTBO MOAMHOXKECTB B X. SIBisercss Ju
BEKTOPHBIM IPOCTPAHCTBOM MHOXECTBO V OTHOCHUTEIILHO OIEpalliy TepecedcHus Hal noiem F2?
OTHOCHUTEIHHO OTIepaIlii CHMMETPUYECKON pa3HOCTH A Haj mojem F2?

3apanus no teme «/ImHeiiHAsi 3aBUCUMOCTD H 0a3MC»

1. SIBnsieTcs M BEKTOPHBIM mpocTpancTBoM B Matn(R) MHOecTBO cumMMmeTprueckux Matpull? B
CIIy4ae MOJIOKUTEITFHOTO OTBETa HAWIUTE KaKOH-HUOY b Oa3UC ¥ pa3MEePHOCTb.

2. SIBisieTcs M BEKTOPHBIM IIpocTpancTBoM B Matn(R) MHOXKECTBO KOCOCHMMETPUYECKUX MATPHIL?
B cnyuae nonoxuTenbHOro OTBETa HaliuTe Kakon-HuOyAb 0a3uc U pa3sMEPHOCTbD.

3. SBasrores i Bekroper a = (1,-1,0,-1),b=(2,-1,1,0),c=(2,-2,0,1),d=(-1, 0, 1, 0)?

5. SBnsrotest u BekTopst (1 +1, 2, =), (—1 —1, 0, 2i), (0, i, 3i) nuHEHHO 3aBUCUMBIMH?

6. AABnsrorest mu MaorowieHsl f1 =1 + X, f2 =1 — 2x + X2, f3 =2 — 3X + X2 n1uHEHHO 3aBUCUMBIMHA?
7. SIBastroTcst v QyHKIMK SINX U COSX TMHEHHO 3aBUCUMBIMU?

8. Jomomuute BekTopsl (1, —1, 1, 1), (0, —1, 1, 0) mo 6azuca mpoctpancTea R3.

9. Haiinure 6a3uc mpocTpaHCTBa pEIICHUN CUCTEMBI

2X1 + X2 —x3+x4 =0,

2X1 —x2 + 3x3 — x4 =0.

X1 —2x2 + 2x3 —2x4 = 0.

10. HaiimuTte 6a3uc mpocTpaHCTBA PEIICHUI CUCTEMBI

X1 +x2—-x3+x4+x5=0,

2X1 —x2 +3x3 — x4 +x5=0.

X1 —2x2 + 4x3 —2x4 = 0.

X1 —2x2 +2x3 —2x4 —x5=0.

11. Ilycts €1, €2, e3 - nuHeiiHO He3aBUCUMBbIE BEKTOPHI. ByIyT 11 THHEWHO 3aBUCUMBIMU BEKTOPHI
=el+e2+e3,b=el —e2+e3,c=el —e2—e3?

12. Tlycts €1, €2, e3 - nuHeiiHO He3aBUCUMBbIE BEKTOPHI. ByIyT i1 THHEHHO 3aBUCUMBIMU BEKTOPHI &
=el+e2,b=el+e3,c=e2+e3?

3ananus no reme «Ilognpocrpancrea»

1 . SIBnseTCS M BEKTOPHBIM NoAnpocTpancTBoM B Matn(R) MHOKECTBO CHMMETPUYECKUX MaTpHIL?
B citydae nosnoxuTesbHOro 0TBeTa HalUTe Pa3MEPHOCTh MOANPOCTPAHCTBA.

2. SIBnsercs M BEKTOpHBIM moanpocTpaHcTBoM B Matn(R) MHOXECTBO KOCOCMMMETPUYECKUX
Matpul? B cioydae mosoKUTENBHOIO OTBETA HAWIUTE PA3MEPHOCTh OANIPOCTPAHCTBA.

3. SIBnsieTcst M BEKTOPHBIM Mo npocTpancTBoM B Matn(R) MHOkeCTBO MaTpuIl co ClIeI0M, PaBHBIM
0? B ciyyae noj0XUTeIbHOIO OTBETA HAlIUTE Pa3MEPHOCTD MOANPOCTPAHCTBA.



4. SIBnsiercst M BEKTOPHBIM moAnpocTpancTBoM B Matn(R) MHOkecTBO MaTpull ¢ onpeaenutenem 07
B ciyyae nonoxutensHOro OTBETa HalIMTE pa3MEPHOCTD MOANPOCTPAHCTBA.

5. SIBysieTcst TM BEKTOPHBIM MOAIPOCTPAHCTBOM B IIPOCTPAHCTBE MHOTOUYJICHOB CTEIICHU HE BHIIIE 2
MHOKECTBO MHOTOWJIECHOB C HYJEBBIM TUCKpUMHUHAHTOM? B ciiydyae MOJOKUTEIBHOIO OTBETa
HalUTE Pa3MEPHOCTH MOAIPOCTPAHCTRA.

6. SIBnsieTcs 11 BEKTOPHBIM MOJMPOCTPAHCTBOM B R4 MHOXECTBO BEKTOPOB (X, Y, Z, t), KOOpAuHATHI
KOTOPBIX YAOBIETBOPSIOT PAaBEHCTBY X + Y = zZt. B ciydae mMOJIOKHTETHHOTO OTBETa HAWAWTE
pa3MepHOCTh MOJIPOCTPAHCTBA.

7. SIBnsieTcst M BEKTOPHBIM IMOIIPOCTPAHCTBOM B RN MHOecTBO BekTopoB (X1, X2, . . ., Xn),
KOOPJMHATHI KOTOPBIX YAOBJIETBOPSIOT paBeHCTBY X1 +X2 +- - -+Xn = 0. B ciiydae nojg0KuTeIbHOrO
OTBETa HAWUTE Pa3MEPHOCTH TOIPOCTPAHCTBA.

8. SIBiseTcsl M BEKTOPHBIM IOAMPOCTPAaHCTBOM B R4 MHOKecTBO BekTOpoB (X1, X2, X3, x4),
KOOPJMHATHI KOTOPBIX YIOBIETBOPSIOT CUCTEME

X1+x2+x3+x4=0,

2x1 —x2 + 3x3 — x4 =0.

X1 —2x2 +2x3 —2x4 =0.

B cnyuae monoXuTebHOTO OTBETa HAMIUTE Pa3MEPHOCTD MOANPOCTPAHCTBA.

9. SIBisieTcst M BEKTOPHBIM IOAMPOCTPaHCTBOM B R4 MHOXecTBO BekTopoB (X1, X2, X3, X4),
KOOPJMHATHI KOTOPBIX YIOBIETBOPSIOT CUCTEME

—X1+X2+x3+x4=1,

2X1 —Xx2 + 3x3 — x4 = 2.

B ciydae nonoxuTensHOro OTBETa HalIMTe pa3MEPHOCTD MOANPOCTPAHCTBA.

3ananus no teme «KoopauHaTel BeKTOpa B 0a3uce»

1 . Haiitu koopaunats! Bektopa a = (1, 2, 3, 4) B 6asuce E = {el =(-1, 0, 2, —1), €2 =(0, 2, -1, 1),
e3=(0,0,-1,2),e4=(0,0,0,-1)}.

3. Haiinute koopaunatsl Bektopa f(X) = 2—X+2x2—x3 B 6asuce E = {f1 = 1-x+x2—x2, f2=1+2x—X2,
f3=1-2x,f4=1}.

4. Haiinute koopauHatel Bektopa a = (i, 1 + 1, —2i) B 6asuce E = {el = (1, 0, 1), €2 =(i, 1, 0),
e3=(0,i,1)}.

5. Haiinute koopauHatel Bektopa a = (2, 1, 0) B 6asuce F = {el = (1, 2,0),e2 =(2, 2, 0),

e3=(1, 1, 1)} B BekTopHOM IpocTpancTse F33.

6. B BextopHOM npocTpanctse F33 BeIMUIIMTE BCE BEKTOPHI, KOTOPHIE B IMape ¢ BEKTOPOM a =

(1, 2, 1), 0Opa3yroT TMHEWHO 3aBUCUMYIO CUCTEMY (JIeXkKaT Ha OJHOM MpsIMON) .

7. B BekTOpHOM IpocTpaHcTBe F53 BhIMUIINTE BCE BEKTOPHI, KOTOPHIE BMECTE C BEKTOpaMH a =
(1,2,4)ub=(2,1, 3), 00pa3yroT JTUHEHHO 3aBUCUMYIO CHCTEMY (JI€XKAT B OJHOMU TJIOCKOCTH) .

8. Bextop a = (1, 2, 3) 3a1an cBOUMH KOOpAMHATAMU B CTaHIapTHOM Oasuce. Haiinure koopauHaThI
BekTopa a B 6asuce F={f1=(1,1,0),f2=(-1,1,0),f3=(—1,—1, 1)}.

9. Bexrop a= (1, 2, 3) 3aman cBouMH KoopauHaTamu B ctangapTHom 6asuce E = {el =(1, 0, 0),
e2=(0, 1, 0),e3=(0,0, 1)}. Haiinute koopauHaThl BekTOpa a B 6aszuce F = {f1 =

el+e2,f2=el —e2,f3=¢e3}.

3ananus no reme «CymMMa H nepecedeHue MoANPOCTPAHCTBY

1. Manwbt VI =<al =(1,2,1),a2=(1,1,-1),a3=(1,3,3)>u V2=<bl =(2,3,-1),b2 =
(1,2-2),b3=(1, 1, -3) >. Haiigure 6a3uce noamnpocrpaucts V1, V2, V1 + V2, V1 N V2. Haiigure
pPa3MEpPHOCTH 3TUX MOIPOCTPAHCTB. YOemuTech Ha mpuMepe B ToM, uto (opmyna dim(V1 + V2)
=dimV1 + dimV2 — dim(V1 N V2) BepHa.

2. Nansl nognpoctpancta V1 =<al =(1,-3,-1,-2),a2=(0,1,-3,1),a3=(1,-4,2,-3)>u V2
MPOCTPAHCTBO PEIEHUN CUCTEMBI

4x2 + 2x3 + 2x4 =0,

—Xx1+x2 —x4=0.

Haiinute 6a3uc u pasmepHocth noanpoctpancts V1, V2, V1 + V2, V1 N V2.



3. Haiigure 6a3uc u pazmeprnocts nognpoctpancts V1, V2, V1 + V2, VI N V2, rne V1 =<x =
(-1,1,0,-2),y=(-3,3,2,2),z=(1,-1,2,-1)> V2=<a=(0,-2,1,0),b=(0,-2, 1, 1),c =
(-1,3-2,2)>.

4. Haiigure 6asuc u pasmepHocTh moanpoctpancts V1, V2, V1 +V2, VI NV2, rae V1 = {(x1, X2,
x3, x4) eR|x1 + x2 = 0,x3 + x4 =0}, V2 = {(x1,x2,x3,x4) € R|x1 + x2 + x3 + x4 = 0}.

5. Ilycts L1 u L2 moampoctpanctBa B V . Eciim dim(L1 + L2) =1 + dim(L1 N L2), To cymma L1 +
L2 paBHa 0JTHOMY U3 3THX IPOCTPAHCTB, a nepeceueHue L1 N L2 npyromy.

6. [Iycte U , V , W BeKkTOpHBIEC TOANIPOCTPAHCTBA. MOXKHO JTM YTBEPHKIIaTh, YTO BEPHO PABEHCTBO
univ+w)=UNV)+UNW).

3ananus no teme «JInHeliHbIe 0TOOPAKEHUS

1. SABnstoTCs M OTOOpaKEHMSI IMHEHHBIMU

a)f:R3 — R3|(x1, x2, x3) — (X2 + x3, X1 + x3, x2 + x1).

b) f: R3 — R2 | (x1, x2, x3) — (x2x3, x1x3).

c)f:R4 — R4 | (X1, X2, x3, x4) — (X2 + X3, X1 + x3, X2 + x1, XIx2x3x4).

2. SIBasietcst v TMHEMHBIM 0TOOpaKEHHEM MOBOPOT B IJIOCKOCTH R2 BOKpyr Havajga KOOpAUHAT HA
yrout 90 rpagycoB? 3amaiiTe 3T0 oTOOpakeHHEe POopMyIaMHu.

3. SIBnsiercs U TMHEWHBIM 0TOOpaKEHHEM MOBOPOT B IUNIOCKOCTH R2 BOKpYr Hauana KOOpPAWHAT Ha
yrout 180 rpamyco? 3amaiite 3T0 0TOOpakeHUEe POpPMyITaMH.

4. SIBnsieTcs 1 TUHEHHBIM 0TOOpaKEHNEM TOBOPOT B IJIOCKOCTU R2 BOKpyYTr Havana KOOpAMHAT HA
yron a? 3agaiite 3To 0TOOpakeHue GopmyriaMmu.

5. Joxaxwure, yTo mpoeKkuus BekTopa Ha ock OX B mimockoctu XOY sBHsSETCS TUHEHHBIM
otoOpakeHreM. 3a1aiTe 3T0 0ToOpakeHue Gpopmynamu.

6. SIBnsercs U JIMHEHHBIM OTOOpaXKeHUuEM OBOPOT B npoctpancTBe R3 Bokpyr ocu Oz Ha yroa 90
rpaaycoB? 3amaiite 310 oToOpakeHrue GopMyIaMu.

7. SIBnsieTcst U MUHEHBIM 0TOOpaXkeHHeM MOBOPOT B npocTpancTBe R3 Bokpyr ocu OX Ha yroxn 180
rpaaycoB? 3amaiTe 310 oToOpakeHrue GopMyIaMu.

8. SIBnsercs M MMHEHHBIM OTOOpPaXXEHHEM CHUMMETPUsI OTHOCHTENbHO ocu OX B mockoctn R2?
3anaiite 3TO OTOOpakeHNE POPMYIIaMHu.

9. SIBnseTcst I TUHEWHBIM OTOOpaKEHHWEM CUMMETpHs oTHocuTenbHO ocu OY B muockoctu R2?
3anaiite 3T0 oToOpakeHue GopMyJIaMu.

10. SBnsieTcst 1M TMHEWHBIM OTOOPAKEHUEM CUMMETPHSI OTHOCUTENIBHO MPSIMOi

y = X B uiockoctu R2? 3anaiite 310 oTOOpaskeHune GopMynamu.

3aganus no teme «MaTpuua JHHEHHOro onepaTopa»

1. 3anuiunTe MaTpUIly MOBOPOTAa BOKPYT Havajaa KOOPAMHAT HA IUIOCKOCTH B CTaHAApTHOM Oa3uce.
2. 3anumte Marpuily JuHeiiHoro otrodpaxkenus f : R3 — R3|(x1, x2, x3) — (X2 + x3, x1 +x3,
X2+x1) B crannapTHoM Oa3uce. Haiiqute o6pas Bektopa X = (1, 2, 3). Haitnure npooGpa3 BekTopa
x=(1,2,3).

4. 3anuimuTe MaTpuIly JuHelHoro orobpaxenus f : M3 — MI1|f(x) — f (x). Haiinute obpas
mHorowreHa f(x) = 1 + X + x2 + x3. Haiiaure npoodpa3 MHOrowieHa 1 + X.

6. 3anuiuTe MaTpUIly HOBOPOTa Ha yrou o Bokpyr ocu Oz B R3.

7. 3anummTe MaTpUIly CAMMETPHH OTHOCHTEBHO KOOpAMHATHON TtockocTH YOZ.

8. 3anuumnTe MaTpUIly CAHMMETPUU OTHOCUTENBHO TNIOCKOCTH o 1 X + Y +Z = 0.

9. 3anuimTe MaTPUIy CAMMETPUH OTHOCUTEIBHO MpsiMoii | 1 X =y = Z.

10. 3anumrTe MaTPUILy MOBOPOTA BOKPYT Hayaja KOOpAMHAT Ha 1uiockocTH B 6asuce E = {e1=(1,2),
e2=(-1, 1}.

11. JIunelinsiii oneparop B 6a3uce E 3agan marpunei

(101

1

]'l_ 21 J_/I

Haiinurte o6pa3 Bextopa a = (1, 2, 3) 3agannoro B 6asuce E. Haiinure mpoobpa3 sBextopa a=(1,2,3).

A



12. Jluneiinsiii oneparop f B 0aszuce E 3agan marpuueit
L 0 -1
A ( 2 1 - :\l
l\-z 11 )I
Jluneiinplit onepatop ¢ B 6a3uce E 3aman maTpuieit
201
A ( 2 1 [Z-\
1'1_ 1 -1 1 )I
Haiinure Matpuity nuHeiiHbix oneparopos f o g u g o f. Haiinure f © g(a), rone a = (1, 2, 3).
3ananus no treMe «KopHeBbie NOANPOCTPAHCTBAY
1. JIuneitnblil onepaTop 3agan MaTpuieil A B HekotopoMm Oasuce. Haiigure 6a3uc, B KOTOpOM

MaTpulia JMHEHHOTO ollepaTopa JuaroHaibHa, eclid Takoi 0aszuc cyiecTByeT. Boimumure
COOTBETCTBYIOILYIO IMArOHAIBHYIO MATPULLY.

] P B R
c) A r—z 1 -_'11' ty A L_.: no—2 3
1\ a0 )I' o2 2 1
2. Halitn coOCTBeHHBIC 3HAYCHHUS, AITeOPANICCKYI0 H TEOMETPHUSCKYIO KPAaTHOCTH COOCTBEH-
HBIX 3HAUYEHHUI U KOPHEBBIE MOJNPOCTPAHCTBA JIMHEHHOTO ONEepaTopa, 3aIaHHOTO MAaTPUILICH:

t:-j .'. \I

L ('
a0 ])I' dj A L__'; -;1 : 2
(

2 2 3
11 1 0

|
{_“.-, l_n —__I-’ ” kt_: [_r J1 :_I*)
{ |

—_
[
|
i B

——

1 -1 1 1 noonoon =1 0
3 —-10 4 V-5 -1 1 -1 —3

3aganus no reme «’KopaanoBa HopMasbHas GopMa JTHHEHHOT0 ONEpPaTopa»
1. HaliTu sxopJ1aHOBY HOpMaJIbHYIO ()OpMY MaTpULIbl JUHEHHOIO onepaTopa:
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3ananus no reme «buauHelHbIe PopMBbI»
1. Kakune u3 cnenyromux GyHKIHNA ABYX apTyMEHTOB SIBISIFOTCS OMIIMHEHHBIMU
dbopMamMu B COOTBETCTBYIOIINX BEKTOPHBIX MPOCTPAHCTBAX

Tyt
tr( A,

al flr,y)

bl flAB) =
c] flA B)=tr(AB),
V]
d) flu,v)= [I:n' + v)idr,
e)] flu,v) = Re(uv), u, v — KOMIDICKCHEIE "THCIA.

2. SIBnstoTest mu OunmHeHble GopMel U3 3afaun 1 cumMerpudyabiME? KococumMMmeTpruuHbIMU?
3. SBnstorcs s OunmHelHble (opmbl M3 3a7auyd 1 HEOTPULIATENbHO OIpEIEIeHHBIMU?
HETOJIOKUTENBHO ONpPEAEIECHHBIMU?

3aganus no reme «KBagparnunsie popmMbD»

1. BoccranoBute kBaapaTHuHyl QopMy 1o monspHoW OwnuHenHoW dopme f(X, y) =
2x1y1-3x1y1+4x2y1—5X2y2. 3anumure MaTpUIly MOJTYISHHON KBaIpaTUYHONU (OPMBI.

2. 3anuimure MOJIAPHYIO CUMMETPUYHYIO OMIIMHENHHYI0 (JOpPMY COOTBETCTBYIOIIYIO KBaJpaTUYHOU
g(x) = x12 — 2x1x2 + 3X1xX3 + X1x4 — X22 + 2X2x3 — 4x2x4 + 3x32 —5x3x4 — x42.

3. 3anummMTe MaTpHIly KBaJApaTuuHON (HopMBbI, 3amaHHOi GopMmynoit (X) = X12 —2x1x2 + 3x1x3 +
X1X4 — X22 + 2X2X3 — 4x2x4 + 3x32 — 5x3x4 — x42. Haiiaure paHr kBaJpaTHUHON (HOPMBI.

4. IlpuBecTH KBagpaTuyHyto (opMy K KaHoHHYecKkoMy Buay. Halinure unnexc

UHEPIUH, TOJI0KHUTEIbHbBIM HHAEKC HHEPLUH, OTPULIATENIbHBIA UH/IEKC MHEPIIUH,

CUTHATYpY.

a) 3x2 — 2x1x2 + x22,

b) x1x2 + x1x3,

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

d) 2x2 + 8x1x2 + 4x1x3 + 6x22 — x32,

3ananus no reme «EBKJINI0BBI POCTPAHCTBAY

1. Ilycth Ha BeKTOpHOM IpoCTpaHcTBe V 3a7aHo cKansipHoe mpowusBeaenue (X, Y). Jlokaxwure, 94To
JUTs TF0OOTO BEKTOpa X BBIMOJIHEHO paBeHCTBO (X, 0) = 0.



3. byner nu Oununeiinas ¢dopma f(X, y) = x1yl + x2y2 + x3y3 + x4y4 3amaBaTh CKaJIpHOE
npowusBeneHue Ha R47?
4. Byner nu Ooununeitnas gopma (X, y) = 2x1yl — x1y2 + 3x2yl — x2y2 3agaBath CKalIIpHOE
npousBeneHue Ha R2?
5. byner nu OwnuneiiHas dopma (X, y) = X1yl — 2x1y2 — 2x2yl + 5X2y2 3agaBaTh CKaJsipHOE
npousBeneHue Ha R2?

s V— Tl AT 7Y
6. byner nu OunuHeiHas ¢opma (4, B) = Tr(A"B) 3a/laBaTh CKAJISIPHOE MPOM3BEICHHUE Ha

npocrparctee Mat2(R)?

7. Haiinure nnuny Bektopa a = (1,2 — 1, 2) OTHOCUTEIBHO CTAHJAPTHOT'O CKAJIIPHOI'O IIPOU3BEACHUS
B R4.

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

(—1,2, 1,1, 0) oTHOCUTENHHO CTAHAPTHOTO CKAJSPHOTO MPOU3BEICHHMS.

9. Haiimure yrom wMexay wmHorowrenamu (1) =1 =2+ 1ug{t) =2 -1  grgocurensho
|

(fig)= [.,I"I:.f].r,ll::.f:-r.i'.".
CKAJIIPHOI'O ITPOU3BCACHUA 0

10.

1 P p——— e — - war A L =2 iR 0 —3
afirre. KOCHEYE yraa Mesay marpunamn A = |, ) =1 _4
OTHOCHTEMEHD CRATApHOrG nponssetenns (A, B) = TriABT).

11.

Banumpre mepaseneTso Konm-ByHakoBekoro s CKAEPROTO HPOIEEeIeHns

1
(f.g)= /_r'(x:-,r;{f}rh.

3aganus no reme «MeTpuyecKue 3a1a4M B BEKTOPHBIX IPOCTPAHCTBAX)

1. JlokaxxuTe paBeHCTBA

a) (UL)L =U,

b) (U1 NU2)L =U1L +U2L,

c)(Ul+U2)L =UlL NU2L.

2. HaifTu mpoexiuio BeKTopa X Ha MoampocTpaHcTBO U, HalTH OPTOTOHAIBHYIO COCTABIISIIOIIYIO
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,

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

c)x=(1,2,3),U:x1+x2+x3=0,2x1 —x2—-x3=0.

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

3.

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

ment (f,g) = [ flt)g(t)dt maiitn npoexmueo BeKTOPA T HA NOJIPOCTPAHCTEO
1]

U7, maitrn oproronansnyvie coctasmmmomysn sextopa . Haiigore yron sesoy

pekTopon © i nogupocrtpascrson [T Hafitn paccerosune ot sesTopa 10 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 «Ilpouecc oproronaanzanum,

5 4

4 3
1. MoxeT i MaTpulia B CTaHJIapTHOM 0a3uce 3a7aBaTh CKASIpHOE Tpou3BeeHne Ha R2?
2.

[Mokamure, aro B CERIILIOBOM NPOCTPAHCTEE MHOTOMWJICHOE CTEIEHH i 2 pana
1

nosen B co cRanspisiy Oponseeaennen, sagasaemeiy chopaynoi ]I’ flz)g(z)dr

1
perTopw i =1, fao=x, fy = - ;lL HOMAPHO OPTOrOHANBAEL. COCTABISIOT 10
OHH ﬁil'i[l[' AT ][[:IIZ:'["[']ZIELI!II"I'[Sil..'I
3. Haiinute opToroHaibHbIH 0a31C MPOCTPaHCTBAa BEKTOPOB OPTOrOHANIBHBIX BekTOpy a=(1,—1,1,—1).
4. Ilposeputh, urto cuctema BekTopoB al = (1, 1, 2, 3), a2 = (1, 1, 2, —2) oproronansha B E4
OTHOCUTEIIFHO CTAaHJAPTHOTO CKAaJSPHOTO MPOW3BEIEHUS W JOIMOJHUTH €€ JO0 OPTOTOHAIBLHOTO
Oa3uca.
5. Oproronanusupyite cucremy Bekropos al = (1, 2,0,0),a2=(1, 1,0, 0),a3 =(1, 4, 1, 0),
ad=(1,1,1,1).
6. Oproronanusupyite cuctemy Bekropos al = (1, 2,0, 1),a2=(1, 1, 1,0),a3=(1, 0, 1, 0),
a4=(1,3,0,1).
7.

Oproronanmsupyiite cucremy sexropos f; = 2, f5 = —a, f3 = 62 B upocrpan

!
CTBE MHOTO'WIEHOB OTHOCHTENBHO CKaaspuoro nponssetenns [ fz)glz)dr.

8. OpToronanusupyiite cucremy Bektopos al = (1,0, 1),a2 =(-1, 3,2),a3 = (4, 0, —2) OTHOCHTEIILHO
ckaysipHOTrO Tipou3BeaeHus (X, Y) = 14x1yl + 3x2y2 + 14x3y3 + 6x1y2 + 6x2y1 + 4x1y3 + 4x3yl.

3agaHus nmo reMe « PpMHUTOBBI IPOCTPAHCTBA»

1. byner nu gpopma nomyropanuHeHoi? DpMUTOBOM?

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

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

¢) f(x, y) =xlyl —x2y2,

d) f(x, y) = x1yll + ix2y2 — 4x3y3.

2. Byner nmu dopwma f, 3aganHast B HEKOTOpoM Oasuce MaTpuiieii A, 5pMUTOBOI?

3. UTo MOXHO CKa3aTh O 3JIEMEHTaX, CTOSIIIMX Ha TJIaBHOW JHAaroHaIH, B )PMHTOBOU
matpuue?
4. Tonyropanuneitnas ¢popma f 3amana marpuieit

i1 +1 —1
"1_( 0 —;)

B Oasuce E. Beruncnure 3uavenue f(x, y), x = (1, 1), y=(1 —1i, 2i).
5. TMonyropanuueitnas ¢popma 3a1aHa MaTpuuei

- i+1 —1
o 0 —i

B O0asuce E = {el, e2}, Haitnure matpuiry atoit popmsl B 6asuce F = {e‘1 =el +ie2,e2 =
—iel +e2}



9. Haiitu kBagpaTtuunyio GpopMy, aCCOIMHUPOBAHHYIO C SPMUTOBOI Popmoii

fl,y) = oy — dryga + ol — Tl + Taliy.

3aganus no teme «J/IuHelHbIE OMIEPATOPHI HA IPOCTPAHCTBAX CO CKAJSIPHBIM NPOU3BeIeHHeM»

1. JlokaxkuTe paBeHCTBA
a) (A+B) =A"+ B,
b) (AB)" =B"A"
2. Byzaert 11 moBOpOT BOKPYT Havaja KOOpAMHAT B R2 caMoconpsyKEHHBIM OIIEPaTOpoM?
3. Byner au oprorosanbHas npoekius Ha ock OX B R2 camocomnpsikeHHbIM oniepaTopoM?
4. ByneT 1 OpTOroHaJIbHAS MPOEKIHS Ha TIOCKOCTh XOY B R3 camoconpsiKeHHbIM
ornepaTopom?
6. lan 6azuc f1 = (1, 1), f2 = (1, —1). SIBnsieTcs M CaMOCONPSKEHHBIM OIIEPaTOpP, KOTOPBIN B 3TOM
0asuce 3a7aH MaTpULEeH

(5 5)

7. Ilycth €1, €2 - opTOHOPMHUPOBAHHBIM 0a3uc U JTUHEHHBIH oreparop A B 6asuce f1 = el, f2 = el
+€e2 3ajaH MaTpulei

(G 2)

Haiitu maTpuiy oneparopa A B 6asmuce f1, 2.

3aganus no reme «Ad@uHHBbIE IPOCTPAHCTBA)

1. CocTaBbTe ypaBHEHHE MPSIMOI, mpoxosiieit yepe3 Touku A(1, 2,0, —1) u B(2, —1, 0, 0).

2. CocraBbTe ypaBHEHHUE IBYMEPHOM TUIOCKOCTH, Mpoxosiiei yepe3 Touku A(2, —1, 0, —1), B(0, 1,
1,0)0uC(-1, 2,0, 2).

3. CocraBbTe ypaBHEHHE TPEXMEPHOM IIOCKOCTU (TUIEPIUIOCKOCTH), MPOXOASILEH Yepe3 TOUYKU
A(-1,2,1,0),B(0,1,1,0),C0,-1,1,00u D(1, 1, 1, 1).

4. CoctaBbTe ypaBHEHHUE JIBYMEPHOI IIOCKOCTH, conepxaiiei Touky A(—1, 0, 2, 3) u npsmyro | : x1
=—-1+2tx2=tx3=0x4=-5—1.

5. CocTaBbTe ypaBHEHUE TPEXMEPHOI IIOCKOCTH, conepskatieil Touky A(—3, 0, 1, 0) u n1BymepHyto
mI0CKOCTh X1 = X2+ X3 —1=0,X1 +x2 + x4 =0.

6. HccnenoBaTh B3aUMHOE PpACIOJIOKEHHE JIBYX JBYMEPHBIX IJIOCKOCTEH B MSATUMEPHOM
npoctpaHcTBe 0l 1 X1 =X2=1,x3+X4—-x5=0ufP:x1=2+11+12,

x2=3+1tl +12,x3=3+2tl +t2,x4=4+1tl,x5=5—2t2.

7. Haiitu oproroHanbHyto npoekiuo Touku A(7, —1, 6, 1) Ha runepIocKocTs o

3X1 —x2+2x3 +x4-5=0.

8. HaiiTi yron mexxay runepriaockocTssMu o - X1 + X2 + X3+ x4=0u P : X1 X2 —x3+x4=0.

KonTposbnas paGora Ne 1
(mpoBepka cpopmupoBanHoctu OIK-1, unaukaroper U-OT1K-1.1, U-OI1K-1.2, M-OI1K-1.3)

IIpumeps! 3aganmii:

1) Pemuth cuctemy NTMHEWHBIX ypaBHEHUHN MeTooM ["aycca:



2X1 =X, +3X5 + X, =1,
=Xyt 2X, -4X5 =17,

X; -3X, + X5 -X, =-10,
-3X1 =Xz + X, =2

2) Haiitu kakoii-mn6o 6a3uc cucTeMbl BEKTOPOB U BBIPAa3UTh yepe3 0a3uc Bce OCTalbHbIE BEK
TOPBI CUCTEMBI:

a,=(1,1,0),
a, =(1,0,2),
a; =(021),
a, =(0,3,2),
a; = (111).
2 -1 2 4
3) Bbruuciuth paHT MaTpHUIIBI -1 025 :
1 -1 49
0 -1 60
4) Haiitu matpuity, oOpaTHyIO JaHHOH, C TOMOIIBIO AJIEMEHTAPHBIX IPEOOPA30BAHMIA:
3 2 -1
2 1 0|
-1 4 2

5) Haiitu pynaameHTanbHbli HAOOP pEHICHUN CUCTEMBI
X =X, =Xy +2X, + X + X, =0,
2X, 42X, — X3 + X, —3X; =0,
X, +5X, = X3 = 7%, — X = 0.

KonTpoJubnas pa6ora Ne 2
(mpoBepka chopmupoBarroctr OINTK-1, uaaukaropsr M-OINK-1.1, N-OTIK-1.2, N-OITK-1.3)

IIpumeps! 3aganuii:

1) Beruncnuth onpeaenuTesb:

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

2) Pemnth cuctemy NTMHENHBIX ypaBHEHUH MeToioM Kpamepa:
3x, —4x, +5%; =1,
2%, + X, —6X%; =10;
5% —2X, +3%;, = 7.

3) Haiitu matpuity, o0paTHYIO JaHHOM, C ITOMOIIBIO ONPEACTUTEICH:



4 -2 -1
2 5 -6}
-1 4 2

4) BeuucnuThb:

1 I 102 "\ 2
——+—=) +(2-3i
2ty *e%
5+4i
5) H3Bieub KOpEeHb M3 KOMIUIEKCHOTO YKCIIA:

a) ¥/-i; b) 1.8

KonTpoasnas padora Ne 3
(mpoBepka chopmupoBarroctr OITK-1, uaaukaropsr M-OIMK-1.1, U-OIIK-1.2, N-OI1K-1.3)

IIpumeps! 3aganmii:

1) Onpenenuth KPaTHOCTH KOPHS Xo MHOTOWIeHa f(X):
f(x)=x>-5x+7x3-2x>+4x-8, x0=2.
2) [Tonw3ysich cxemoit [opHepa, pa3nokutb MHOTOWIEH f(X) MO CTeNEeHAM X-Xo:
f(x)=x*"+2x3-3x%-4x+1, x¢=-1.

3) C momorpto anroputMa EBkiuma HaliTH HAaMOOJIBIIUK OOIIHIA JIETUTEIb MHOTOWICHOB f(X) 1
g(x) u ero nTMHEWHOE BhIpakeHue yepe3 f(x) u g(x):

f(x)=x4+2x*-4x3-3x2+8x-5, g(x)=x>+x>-x+1.

4) BLII[CJIHB KpaTHBIC HCIPHUBOAUMBIC MHOKHUTCIIM MHOT'OYJICHA, PA3JIOKUTh €0 Ha HCIPHUBOAUMBIC
MHOXXHUTCIN Ha I10JIEM R:

f(x)=x%-15x*+8x>+51x2-72x+27.

5) He pemas ypaBHenue X>+2x>-3X-5=0, HalfTu cyMMy KBaJpaToB ero KopHei (Has nojem C).

KonTposbnas padora Ne 4
(mposepka chopmupoBarroctu OIIK-1, unaukaropsr M-OTTK-1.1, M-OITK-1.2, N-OI1K-1.3)

IIpumeps! 3aganuii:
1) Pemuth ypaBHeHue 4-ii crenenu Mmeronom deppapu:
x*-2x3+4x2-2x+3=0.

2) ITocTponTh HOPMUPOBAHHBIN MHOTOYJIEH HAUMEHBIUIEHN CTENIEHU C I€HCTBUTEIbHBIMU
ko3¢ punrenTaMu, UMEroIMi TBOMHON KOpeHb | 1 mpocToil KopeHp 1+2i.

3) Haiitu panoHanbHble KOPHU MHOTOYJIEHA:
f(x)=x>-2x*-4x3+4x>-5x+6.

4) Beruucnuth ¢ TouHOCTBIO 10 0,001 AeiicTBUTENbHBIE KOPHH MHOTOUWJIEHA



f(x)=x*+3x3x-1.
5) BeIpa3uTh uepes IeMeHTapHbIe CHMMETPUYECKHE MHOTOUJICHBI:
£(X1,X2,X3)=X 1> +x2°+%33-5X1X2x3.

IIpaBuiia BbICTaBJIeHNSI OLIEHKH IO Pe3yJbTATaM KOHTPOJIbHOMH PadoThl

OreHKa 1Mo pe3yibTaTaM KOHTPOJIBHOW Pa0OThI CYUTACTCS MO CICAYIONIEMY TPUHIIHITY:

- IPaBUJILHO BBIMIOJIHEHHOE 3a/iaHue — 1 Oar;

- YaCTUYHO BBIMOJIHEHHOE 33/1aHue (WJIH IYHKT 3a/1aHus 3 B IEPBOM KOHTPOJIBHOM paboTe) —
or 0,1 mo 0,9 Gamia B 3aBUCUMOCTH OT JOJH PEIICHHOTO MPAaBWJIHHO, BHIYMCIUTEIbHAS OIIMOKA
cHmkaeT Oayu Ha 0,2;

- Jajiee BBIYUCISACTCS MPOIEHT, KOTOPBI COCTaBISET CYMMapHOE KOJMYECTBO Oaiios,
HAOpaHHBIX CTYJCHTOM 32 BBIMOJTHEHHE PAOOTHI, OT MAKCUMAIHHOTO KOJIMYECTBA OAIIOB;

- 95%-100% COOTBETCTBYET OLIEHKE «OTIUYHOY», HE MeHee 80%, HO MeHbIIe 95% - OlleHKe
«xopo1o», He MmeHee 60%, Ho meHblle 80% - OLEHKE «yIOBIETBOPUTEIBHO)», MEHBIIUIN MIPOLIEHT
COOTBETCTBYET OIIEHKE «HEYIOBJICTBOPUTEIHLHO» (YMEHHUS M HABBIKM HA JAHHOM 3Talle OCBOCHHS
JUCITUTUINHBI He COPMUPOBAHBI).

2. Cnucok BONPOCOB U 3a/1aHUIi /15l IPOBeIeHUsI MPOMEKYTOUHOI aTTecTalNu

Cnucok BonpocoB k dk3ameny (I cemectp)

1. UcTopuueckuii 0030p pa3zButus anreOpsl. OCHOBHBIC MEPHUOABI Pa3BUTHS. Pacmmpenne moHATUs
quciia U 3HAMEHMTBHIE 3a/la4d IPEBHOCTU. Pa3pelimMoCTh ypaBHEHHH B pajuKajgax U IOSBICHUE
HOBBIX areOpandecKux CTPYKTyp. MecTo anreOpsl B CHCTEME MAaTEMaTHIECKUX HayK.

2. MuoxectBa. Onepanuu Hajg MHOXecTBaMu. OtoOpakenus. Bunbl oroopakenuii. Kommosumums
otoOpaxeHuit. OOpPaTUMOCTh OTOOPAKEHUH.

3. bunapubeie otHomeHus. CBolicTBa. OTHOIIEHUS 53KBUBAJEHTHOCTM WU mopsaka. Metoq
MaTeMaTH4eCKON MHAYKIUU.

4. Cucrembl JIMHEMHBIX YPAaBHEHMM HaJ IIOJIEM BELIECTBEHHBIX YHcel. PelieHue cucTembl
ypaBHeHui. Merox I'aycca. MaTpuuHas 3anmch CUCTEMbI JIMHEWHBIX YPABHEHUM U UCCIIEIOBAHKE
CUCTEMBI JIMHEHHBIX ypaBHEHUH ¢ Nomouplo Meroaa l'aycca. OnHOpoAHAs cUCTEMa JIMHEHHBIX
ypaBHeHUH. TeopemMa 0 KOJIUYECTBE €€ PEIICHUH.

5. BekTopHOE NMPOCTPAaHCTBO Haj IOJIEM, €r0 CBOMCTBA, MpUMEphl. ApupMmeTnyeckoe n-mMepHoe
BEKTOpPHOE NTPOCTpaHCcTBO. [loampocTpancTBo. JInHEtHAsA 3aBUCUMOCTD U JIMHEHHAs] HE3aBUCHUMOCTh
BEeKTOpOB. CBOMCTBA JINHEHHOW 3aBUCUMOCTH.

6. basuc cuctemMbl BEKTOPOB M BEKTOPHOT'O ITPOCTPAaHCTBA. TeopeMa o KoJIndecTBE BEKTOPOB B Oa3uce
cucTeMsbl. PaHr crcTeMbl BEKTOPOB M €r0 BBIYMCIICHHE. Pa3MepHOCTh BEKTOPHOT'O MPOCTPAHCTBA.

7. Koopaunatsl BekTopa B Oasuce. JIlnHelHas 000704YKa CHCTEMbl BEKTOPOB U MOJANPOCTPAHCTBA.
Bropoe onpenenenue 6azuca.

8. JIuneilHble OTOOpa)XK€HHS BEKTOPHBIX MPOCTpaHCTB. M30MOp(H3M BEKTOPHBIX MPOCTPAHCTB.
CgoiictBa uzomopdusma. Teopema 00 m3omopdu3zMe BEKTOPHBIX MPOCTPAHCTB OJHOW U TOM Ke
KOHEYHOM pa3MEpHOCTH Haj 1osiem P.

9. Ilonsitne Matpuubl. /[eficTBHS HaX MaTpULIaMU U UX CBOMCTBA. KObI[0 KBaPATHBIX MATPHII.

10. CtpoyeuHsblii M CTOIOLOBBIN paHTU MATPHIIbI, UX PAaBEHCTBO. BhIunciieHne paHra MaTpuIibl.

11. Hesbipoxaenusie MaTpulibl. O0patHas matpuua. Kpurepuii ee cyiecTBoBaHus.

12. DnemeHnTapHble MaTpuIbl. [IpakTHUecKuit cnocod HaXx 0k IeHUsI 0OPaTHON MaTPUIIBL.

13. TpancnonupoBanue wmaTpul. PaHr mnpousBeneHus MaTpul. MaTpudHas 3amuch CHUCTEM
JIMHEUHBIX YPaBHEHUMN.

14. Matpuiia mepexoaa oT oHOTO Oa3uca Kk npyromy. Koopauaatsl BekTopa B HOBOM Oasuce.



15. Marpuibl THHEHHBIX 0TOOpakeHUi. B3anMHO 01HO3HAYHOE COOTBETCTBHE MEXAY JIMHEHHBIMU
orobpaxenusmMu w3 R" 8 R™ u matpumamu pasmepa mxn. CymMMa M IPOU3BENAEHUE JTHHEHHBIX
0TOOpa)KeHH 1 MX CBS3b C ONEpalMsIMU HaJl MAaTPUIIAMHU.

16. YTBepxkaeHHE O HE3aBUCHMOCTH YHMCJA TJIAaBHBIX M CBOOOJHBIX HEU3BECTHBIX CHUCTEMBI OT
crocoba npuBeneHUs ee K cryneHdyaromy Buny. Kpurepuit coBmectHoctn Kponekepa-Kanemau.
OHOpPOHBIE CUCTEMBI JIMHEHHBIX ypaBHeHHH. DyHIaMeHTaIBHBIN HAOOP peleHui.

17. IlepecranoBku. YeTHOCTh nepecTaHOBKU. [IoHATHE OlpenenuTesns MPOU3BOJIBHOTO MOPSAIKA.
YacTHble ciydyau: ONpeaeanTean BTOPOro U TPETHETO MOPSIKOB.

18. CBoiicTBa onpeaenuTesneu.

19. Munop u anreOpanueckoe JONOJHEHHE DBJEMEHTa MaTpullbl. TeopemMa O pa3ioKeHUU
OTIPENIeIIUTEIIA 110 CTPOKE WK cTooIy. [IpakTnyeckuii criocod BEIYUCICHUS ONIPEASTUTENS MOPSIKa
BbIIIIE 3.

20. Onpenenurens npousBeneHuss Matpul. Kpurepuil HeBbIpokAEHHOCTH MaTpullbl. Haxoxnenue
00paTHON MaTPHUILbI C TOMOUIBIO ONPEACTUTENCH.

21. Meroxn Kpamepa penieHns cucteM JMHEHHBIX YpaBHEHUH. MeTo1 OKalMIISIOIUX MUHOPOB.

22. KowmmnekcHble uucna. Ormnepauuu HaJ KOMIUIGKCHBIMH YHCIAMH B aire0panyeckoil u
TPUTOHOMETPHUYECKOU (hopMme.

23. bunapHsle anredpandeckue onepanuy 1 anredpandeckue cTpykrypsl. [lomyrpynmsl 1 MOHOUIBL.
[Tpumepsr. O6001IIEHHAS ACCOIMATUBHOCTD cTeneHu. OOpaTHUMBIE SJI€MEHTHI.

24. TI'pynmel. Ilpumepsl rpynm (YUCIOBBIE TPYMONbl, MaTpU4yHble, CHUMMETpUUYECKas U
3HaKOIepeMEHHasi TPYIIbL, TPYIa KOPHEH U3 €IMHULIbI), UX TOATPYIIIIHI.

25. T'omomopdusmel 1 nuzomopdusmsl rpymi. [Ipumepst. CBoiicTBa nzomopdusma. Teopema Kamu.
26. Huximyeckue rpynnsl. [Ipumepsl. [lopsmok snementa rpymnmbl. Teopema o0 u3oMopduzme
LHUKJIAYECKUX FPYIIT OJHOTO U TOTO XK€E MOpsIKa.

Tunbi 3aaa4, BBIHOCUMbIX HA JK3aMEH

1) Ompenenuth cBOiicTBa OMHAPHOTO OTHOLIEHHS HAa MHOXKECTBE, BBIACHUTH, SIBISIETCS JIM OHO
OTHOIIIEHUEM SKBUBAJIEHTHOCTH, MOPSAKA.

2) Jloka3aTh yTBep KJIeHHE O HaTypallbHBIX YUCIIaX METOJAOM MaTeMaTU4ecKol MHTyKIIUH.

3) Pemmth cuctemy IHMHEWHBIX ypaBHeHH MeroaoM [aycca, Kpamepa, meromom oOpatHOM
MaTpHULIBIL.

4) Onpenenutb, ABISETCS JM JAHHOE MOJMHOMXECTBO MOJNPOCTPAHCTBOM JJAHHOTO BEKTOPHOIO
IIPOCTPAHCTBA.

5) Omnpenenuth, SBISETCS U JaHHAs CHCTEMa BEKTOPOB JIMHEWHO HE3aBUCHUMOM, SIBISETCS JIU
6a31CcoM MPOCTPAHCTBA.

6) Haiitu 6a3uc 1 paHr CUCTEMbI BEKTOPOB, 0a31C U pa3MEPHOCTb JMHEHHON 000J0YKH, BEKTOPHOTO
IPOCTPAHCTBA, BHIPA3UTh Uepe3 0a3uc OCTAIbHBIE BEKTOPHI CUCTEMBI.

7) Haiftu koopimHaThl BEKTOpa B JaHHOM Oa3uce.

8) Ompenenutb, ABISETCS JIM JaHHOE OTOOpaXEHHE BEKTOPHBIX MPOCTPAHCTB JIMHEHHBIM,
N30MOpP(HU3MOM.

9) BBINOMHUTH CIOXEHHE, BBIYMTAHUE, YMHOXKEHHE MATpHIl, YMHOKE€HHE MaTpHUIbl Ha YHUCIIO,
BO3BEJICHUE B CTEIICHb.

10) Haiitu panr maTpusl.

11) Haiftu matpuily, oOpaTHyIO JaHHOU, CIOCOOOM 3JIEMEHTapHBIX MpeoOpa3oBaHUM U C TOMOIIBIO
ONIPEAECITUTENEN.

12) Peminth MaTpuyHOE ypaBHEHUE.

13) Hanucats MaTpuily epexoa oT OJHOTo 0a3uca K APyromy.

14) Haiitu koopuHATHI BEKTOpa B HOBOM Oa3uce.

15) Hanucats MaTpuily JaHHOTO JIMHEMHOTO OTOOpa)KeHUs B JTaHHBIX Oa3ucax.

16) Haiitu maTpuily cyMMbl UM TPOU3BEJEHUS JIMHEHHBIX OTOOpaXEHWH MO HX MaTpHUllaM B
(UKCUPOBaHHBIX Oa3Mcax.



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

18) OmnpenenuTs pa3MEpHOCTh MPOCTPAHCTBA PEUICHUH OJHOPOJHON CHCTEMBbI JIMHEHHBIX
YpaBHEHUH.

19) Haiitu ¢pynnameHnTanbHbIi HaOOp pereHnid OJHOPOAHON CUCTEMbI TMHEWHBIX YPaBHEHHIA.

20) HaiiTy 9nciio HBEpCUH B MEPECTAHOBKE, ONPEACIUTh YETHOCTh IEPECTAaHOBKH.

21) Boruucnuth onpeaenuTens Npou3BOIbHOTO MOPSIKA.

22) Ompenenutb, SBISETCS JM MaTpulla HEBBIPOXKJIEGHHOM, C TMOMOUIbIO 3JEMEHTAPHBIX
IpeoOpa3oBaHuil U KPUTEPHSI HEBBIPOKAECHHOCTH.

23) HaiiTu panr MaTpuIlbl METOJIOM OKaHMJISIOIIIUX MUHOPOB.

24) BBINONHATH OTNepalliy HaJl KOMIUICKCHBIMU YHCIIAaMH B alreOpandeckoi ¢popme.

25) BpINoONHUT YMHOXKEHHE, JIEJIEHNE, BO3BEACHHUE B HATYPAJIbHYIO CTENIeHb KOMILJIEKCHBIX YHCET B
TPUTOHOMETPHUUYECKOU (hopMe, U3BIICUb KOPEHb HATYPaJIbHOH CTENEHH N U3 KOMIUIEKCHOTO YHCIIA.
26) [loka3aTh, YTO YKa3aHHOE MHOXECTBO OTHOCUTEIHHO JAHHOM ONepalluu SBISETCS MOIYTPYIIOHn,
MOHOUJIOM, TPYIIIION.

27) Haiitn kakyro-HUOYIb (BCce) moaArpymnmy(-bl) JAHHOU IPYIIIIBI, I0Ka3aTh, YTO 3TO ACHCTBUTEIBHO
HoJArpymmna.

28) Jlokazatk, 4TO JaHHOE OTOOpaKEHHE SIBJISIETCS TOMOMOPGU3MOM TPYIII, HAMUTH ero sSApo, oopas,
BBISICHUTD, AIBJIIETCS JIM TO OHO MOHOMOP(}U3MOM, STUMOPPU3MOM, U30MOPPHU3MOM.

29) Haiitu nopsa0K TPYIIIbI, MOATPYIIIBL, 3IEMEHTA TPYIIIHL.

30) IlpoBeputb, sBISETCS JM TpyINa LUKIMYECKOH, HallTu oOpasymollyio (Bce 0o0pasyrolue)
UKIUYECKON TPYIIIbI, OATPYIIIBL.

Cnucok Bonpocos Kk 3x3ameny (Il cemectp)

1. Konbuo. [Ipumeps! u nipocreiiiue cBoiicTBa kojel. Koblo kj1accoB BHIYETOB.

2. T'omomopdusmer koner. [Ipumepsr. Ob6nacte menoctHOCTH. ['pynma oOpaTUMBIX 3JIEMEHTOB
KOJIbIIA.

3. Teno. Ilone. IToanone. Pacumpenue nons. CpoiicTBa noned. Xapakrepuctuka nois. [Ipoctoe
II0JIE, €r0 XapaKTEPUCTHKA.

4. TlonsiTue MHOTrOYJE€HA OT OJHOM TMepeMeHHOW ¢ kodddunuentamu u3 kosbila K. Cremnenb
MHorowieHa. Onepanuu Haj MHorowieHaMu. Kombiio muHorowienos K[x]. Kosbiio MHOTOWIEHOB Hazl
00J1aCThIO IIEIOCTHOCTH.

5. Jlenenue MHOrouwIeHa ¢ OCTaTKOM Ha JiBywieH. Teopema be3y. Cxema ['opHepa. Anrebpanueckoe
1 QYHKIIMOHAJIbHOE PABEHCTBO MHOTOUJICHOB.

6. Kopuu MHorounena nan nonem P. Kparnocts kopHsi. @opmyinsl Buera.
7. EBKIu0BBI KoJbIIa. Jlenernne ¢ 0CTaTKOM B KOJIBIIE HIEJTBIX YHces Z U B KOJIbIIE MHOTO4YICHOB P[X].

8. Ilonsatue uacajia KoJibla. KOJ'IBI_[O T'TaBHBIX HWACAJIOB. TeopeMa O TOM, 4YTO BCAKO€ CBKIIMIOBO
KOJIbIIO SABJIACTCA KOJIBIIOM I'JIAaBHBIX HICAJIOB. HauOonpmmii 061]_[1/1171 JCIUTCIIb B KOJbIAX IICJIBIX
YHCcel U MHOTOWIEHOB. Ero CYIICCTBOBAHUC N CAUHCTBCHHOCTD.

9. Anroputm EBxinna B konbiiax Z u P[x]. Haxoxnenne HOJI 3-x u Goiiee nmeMeHTOB. Berancienue
K023 ureHToB B uHeHOM Bbipaxkennn HO/I.

10. Hanmenbiee oOliee KpaTHOE B KOJbIAX HENbIX uncen u MHorowieHoB. Ces3p HOJl u HOK.
Pe3ynpraHT.



11. ®akTopuanbHOE KOJbI0. PaKTOPHATHHOCTH KOJIbIIA TJIABHBIX H/IeaoB. Pa3noxenne Ha MpocThie
MHOXUTEIIM B KOJIbIAaX IIeNbIX yncen u MHorowieHoB. Oteickanue HOJl m HOK ¢ momombio
Pa3IoKeHHS Ha TIPOCTHIC MHOYKUTEIH.

12. uddepenunpoBanre MHorowieHa. V3MeHeHHE KpPAaTHOCTH HEMPUBOIUMOIO JACTHUTENS IPH
muddepeHpoBannu. JJUCKpUMUHAHT.

13. HenpuBoaumbie mHorouwieHbl Haa nojsimu C, R u Q. Kputepuit Diizenmreiina. Haxoxnenne
parroHaIbHBIX KOPHEH MHOTOWICHA C EeIbIMHA KO3 DUIIMeHTaMU.

14. Pemenue B panukanax ajredopandeckux ypaBHeHMH 3-i crenenu. @opmyna Kapnano. Yucno
JIeMCTBUTENIBHBIX KOPHEH KyOMUECKOro ypaBHEHHs ¢ AEHCTBUTEIbHBIMU KO PUIIEHTAMHU.

15. Pemenue B pagukanax anredpandeckux ypaBHeHui 4-ii crenern. Meton deppapu.

16. I'paHuIbl NEHCTBUTENBHBIX KOPHEH MHOTOWIEHA C JACHCTBHTEIBHBIMH KOI(DPHUICHTAMHU.
Teopema llITypma. [TpubnnxeHHOE BBIUKMCICHUE ACHCTBUTEIBHBIX KOPHEH.

17. KoJibllo MHOTOYJICHOB OT HECKOJBKUX MEpeMEHHBIX. JIekcukorpaduueckoe yrnopsiaodcHue.
OtcyTcTBUE AenuTeNel Hyas B KOJIbIIE MHOTOYJIECHOB OT HECKOJIBKHUX MEPEMEHHBIX HaJ 00JIacThio
[ENOCTHOCTH. PaKTOPHATLHOCTh KOJIbIIa MHOTOWICHOB OT HECKOJIBKHX MEPEMEHHBIX HaJ mojiem P
(6e3 mokaszaTenbCTBA).

18. CI/IMMeTpI/IIIGCKI/IC MHOI'OYJICHBI. HpeILCTaBJIeHI/Ie CUMMCTPUUCCKOTO MHOI'o4JicHa B BH/C
MHOTI'OYWICHA OT 3JICMCHTAPHBIX CUMMCETPUYCCKHX q)YHKI_[I/Iﬁ

19. Tlosne yacTHBIX 00JIACTH LEIOCTHOCTH.
20. dakropkoubio. [Toctpoenue. [Ipumepsl. Teopema o roMoMophU3MaX KOJIE.

21. Koneunsie mosst. KomndecTBoO 2JIEMEHTOB U XapaKTepUCTHKA KOHEUHOTo 1ojsi. CyiecTBOBaHUE
¥ CIUHCTBEHHOCTh KOHEYHOTO MOJSI W3 pP" 3JIEMEHTOB, p — MPOCTOE, N — HATYPaIbHOE HYHCIIO.
CaoiicTBa KoHEeUHOro nojs. [ToctpoeHne KOHEYHOro MOJIs.

22. I'pynnsl. Knnaces! cmexxnocT no noarpynme. Maaexc noarpynmnst. Ilopsaok KOHEUHOM TpymIibI
JIENATCA Ha TMOpSAoK ee moArpynmnsl. lluknumdeckue noarpynmnsl. IIopsaok KOHEYHOW TIpyIIIBI
JIEJIUTCS Ha MOPSA0K Jroboro ee anemeHTa. [Ipumepsr.

23. I'pynma kopHei n-i cTenenu u3 equHULbL. [lepBooOpa3Hble KOPHU U3 €TUHUIIBIL.

24. HopmaneHbie moArpynmns! ¥ Gakroprpymsl. Teopema o roMmoMophu3Me TpyI.

3. HpaBnna BBICTABJICHHA OIICHKH HA 3K3aMCHE

B »k3amenanmonHble OWJIET BKIJIIOYAETCS JBa TEOPETHUYECKHMX BoIpoca W 3agada. Ha
MOATOTOBKY K OTBETY JlaeTcsa He MeHee | "aca.

I[To wroram »SK3aMeHa BBICTABISIETCS OJHA W3 OIEHOK: «OTJIMYHO», «XOPOIIOY,
«YJOBJIETBOPUTEILHO» UIIA «HEYJTOBIETBOPUTEIHLHOY.

Ounenka «OTJAMYHO» BBICTABIISETCS CTYACHTY, KOTOPBINA IEMOHCTPUPYET TTTyOOKOE U TIOJTHOE
BIIQJICHUE COJIEpKAHUEM Marepuana M MOHATHUHHBIM anmnaparoM JUCHUIIIMHBI, YMEET CBSI3bIBATh
Teoputo ¢ mpakTukod. CTyAeHT JaeT pa3BepHYThI€, MOJHBIE W UYETKUE OTBETHl Ha BOMPOCHI
DK3aMEHAlIMOHHOTO  Ounera W JIOMOJHUTEIbHBIE  BOMPOCH],  COOMIOJAET  JIOTHYECKYIO
MOCJIEIOBATEIbHOCTh MPU U3JI0KEHUN MaTEepHaia, TPaMOTHO UCIOJIb3yeT TEPMUHOJIOTHIO.



Onenka «Xopouio» BBHICTABISETCS CTYACHTY, OTBET KOTOPOrO Ha SK3aMEHE B LEIOM
COOTBCTCTBYIOT YKA3aHHBIM BBIIIC KPUTCPUAM, HO OTINYACTCA MEHBIIEH O6CTO$ITCJIBHOCTBIO,
IyOMHON, OOOCHOBAaHHOCTHIO W TIONHOTOH. B OTBeTe HMMEIOT MECTO OT/AETbHBIE HETOYHOCTH
(HCCYH_IGCTBGHHBIC OH_H/I6KI/I), KOTOPBIC UCITPABIIAOTCA CaMUM CTYACHTOM I1OCJIC TOIIOJTHUTCIBHBIX U
(WI1K) YyTOYHSIOIKX BOMIPOCOB AK3aMEHATOPA.

Ouenka «YA0BJIeTBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBIA J1aeT HEIOCTATOYHO
IMMOJIHBIC U MOCJICAOBATCIBHBIC OTBETHI HA BOIIPOCHI 5K3aMCHAIIMOHHOI'O 61/1neTa U OJOIIOJTHUTCIIBHBIC
BOIIPOCHI, HO IIPpU 3TOM JACMOHCTPUPYCT YMCHHEC BBLIACIHNTL CYHICCTBCHHBIC M HCCYIICCTBCHHBLIC
MNPpU3HAKK W YCTAHOBHUTH MPUYUHHO-CICACTBCHHBLIC CBA3H. OTBeThl H3JIAracrcs B TCPMUHAX
JAUCHUIUIMHBI, HO HIpPHU 3TOM HOITYCKAKOTCA omOKu B OIMPCACIICHUN W PACKPBITUU HEKOTOPBLIX
OCHOBHBIX TOHATHH, (OPMYIMPOBKE MOJOKEHUH, KOTOPBIE CTYICHT 3aTPYIHSETCS HCIPABUTH
camocrosTensHo. [Ipu aprymeHnTanuu oTBeTa CTyAGHT He 000CHOBBIBAET CBOM CyxaeHus. Ha yacthb
JOTIOTHUTEILHBIX BOIIPOCOB CTYACHT 3aTPYIHAETCS AaTh OTBET UJIU J1a€T HEBEPHbIE OTBETHI.

Ounenka «HeynoB/1eTBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBIA JAEMOHCTPUPYET
pa3po3HEeHHbIE, OecCUCTEMHbIE 3HaHMsI; 0ECIIOPSAI0YHO U HEYBEPEHHO U3JIaraeT MaTepual; He yMeeT
BBIICTISITH TJIABHOE W BTOPOCTENIEHHOE, HE YyMEET COCIUHATh TEOPETHUYECKHUE IOJOKEHUs C
MPAKTUKOM, MOMyCKaeT rpyOble OMIMOKH MpU ONpEeAeNIEHUU CYIIHOCTH PACKPHIBAEMBIX MOHSTHUH,
SIBIICHUH, BCJICJICTBUE HETIOHUMAHHS MX CYIIECTBEHHBIX M HECYIIECTBEHHBIX IMPU3HAKOB U CBS3EH;
JTaeT HETMOJHBIEC OTBETHI, IOTUKA M MTOCIEA0BATEIbHOCTh U3II0KEHUS KOTOPBIX UMEIOT CYIIIECTBEHHbBIE
U TPUHIUNUAIBHBIE HApYIIEHHWs, B OTBETaX OTCYTCTBYIOT BBIBOABL. JIOMOJTHUTENbHBIE U
YTOYHSIOIINE BOMPOCH! IK3aMEHATOpa He MPUBOJAAT K KOPPEKLIMU OTBETOB cTyAeHTa. Ha ocHOBHYIO
YacTh JOMOJHUTEIBHBIX BOIIPOCOB CTYACHT 3aTPYAHAETCS AaTh OTBET WIIU 1ae€T HEBEPHbIE OTBETHI.

OIIGHKa <<HCYI[OBJICTBOPI/ITGJH)HO» BBICTABJIACTCA TaKXKE CTYACHTY, KOTOpLIﬁ B3I
3K3aMeHaHHOHHBIﬁ 6I/IJIGT, HO OTB€YaTh OTKa3aJjcCs.

Cnucok Bonpocos k 3audety (I11 cemectp)

1. JluneliHple BeKTOpHBIE MpocTpaHcTBa. OmnpeneneHue u npumepsl. JluHeliHas oOosouka.
ITognpocTpan-

CTBa BEKTOPHOI'O ITPOCTPAHCTBA.

2. JluneitHo He3aBUCHUMBIE BeKTOpbl. basuc. PazMepHOCTH BEKTOpHOrO TpocTpaHCTBAa. Marpuiia
nepexoja

oT 0a3uca Kk 6azucy.

3. Ilepeceyenne n cymma noanpocrpascts. [Ipsamas cymma. Ilpsamoe nononxenue.

4. JIunelinple pyHKIMOHANBL. /[BoiicTBeHHOE TpocTpaHcTBO. ComnpsiKeHHbIH (ABOWCTBEHHBIH) 0a3uc.
5. JIuneiinble orobpakenus. Jluneiinsie oneparopsl. [Ipumepsl. MaTtpuiia TuHEHHOTO onepaTopa.

6. 3menenne MaTpHIlsl TUHEHHOTO OTiepaTopa Mpu cMeHe Oasuca.

7. Anrebpa nuHeitHbIX oneparopos. Ee cBoiicTBa. PasmepHOCTb.

8. SAnpo u obpa3 nuHeiHOTO oneparopa. Teopema 0 pa3MepHOCTH sifipa U oOpasa. Panr nuHelHOTO
oneparopa. [Tonodue marpun. Kpurepun HeBbIpOXXICHHOCTH JIMHEHHOTO OIlepaTopa.

9. Xapakrepuctuueckuit MHorowieH. [Ipumepst. Cien u onpenenuTens Kak HHBAPUAHTHI.

10. CobcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYSHUS JTMHEHHOTO OllepaTopa.

11. Omneparop ¢ mpocteiM cnekTpoMm. Kputepnii QuaroHaIu3HpyeMOCTH MATpHUIbl JIMHEHHOTO
oreparopa.

12. MuHUMANTbHBIM MHOTOWIEH JIMHEWHOTO ONepaTopa.

13. XKopnanosa knerka. KopHeBblie moampocTpaHcTBa. CylIECTBOBAHME PA3IOKEHUS B CyMMY
KOPHEBBIX IMOAIPOCTPAHCTB.

14. Teopema 0 >x0pAaHOBON HOPMAJIBHOM (opMe. ANTOPUTM HAXOXKAECHUS KOPIAHOBOH HOPMATIbHOM

bopMBI.



Cnucok BonpocoB k 3xk3ameny (1V cemectp)

1. bununeitasie Gopmel. MaTtpuna OmnmHeHOH GopMbl. 3aKOH U3MEHEHHS MATPHIIBI OMIIMHEHHOM
dbopmbl Ipu cMeHe 6a3uca. Panr OunmmHeHON GOpPMBL.

2. IlpoctpancTBO OMIMHEWHBIX (popM. CUMMETpUYHBIE U KOCOCUMMETPUYHBIE OMITMHEHHbIE (DOPMBI.
Pa3smepHOoCTH TMpPOCTPAaHCTB CHMMETPUYHBIX U KOCOCUMMETPHYHBIX OWJIMHEHHBIX (HOpM.
[IpencraBienue OuaMHENHHOW (OPMBI B BHI€ CYMMbI CAMMETPUYHON H KOCOCUMMETPHYHOM.

3. Ksagparuuneie ¢opmbl. Kanonwyeckuii Bua. IlpuBenenue kBaapaTUyHOM (GOPMBI K
KaHOHUYECKOMY

BUly MeTOJI0M Jlarpanxa.

4. BemectBeHHble KBaapaTHuHble (opmbl. CurHatypa. 3akoH wuHepHuU. [loI0XHTETHHO
orpezeneHHbIe (HOPMBI.

5. EBximmnoBel npoctpanctBa. HepaBenctso Komm-bynsakosckoro. Hopma BekTopa. Yros mexny
BEKTOpPaMH.

6. OptoHopmupoBanHblii 0a3uc. CymecTBOBaHHE OPTOHOPMHPOBAHHOTO Oasuca. Ilpormecc
OpPTOTrOHAJIU3ALINH.

7. OpToHOpMUPOBaHHbIE 0a3UChl U OPTOrOHANIbHBIE MaTpulbl. I'pynnel O(n) u SO(n).

8. OpmuTtoBbl popmbl. MaTpuna 3pMUTOBON (HOPMBI.

9. OpmuToBsl npoctpancta. Hepasenctso Komu-bynskosckoro-IlIBapua. Hopma Bekropa. Yron
MEXIy BEKTOPaMH.

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

11. JluneitHple omepaTopbl Ha MPOCTPAHCTBAX CO CKAJISPHBIM MpousBeaeHueM. CompsiKeHHBIH
JIUHENHbIN onepaTtop. CaMoCONpsKEHHbIE JINHEHHBIE ONIEPATOPHL.

12. Cnextp 3pmutoBa oneparopa. KaHoHMUEeCKUi BUI 3pMUTOBBIX OIIEPATOPOB.

13. Addunnbie mnpoctpancTBa. JluneitHoe addUHHOE NPOCTPAHCTBO. 3aJaHUE JIMHEHHOTO
adpuHHOTO IPOCTpPAHCTBA.

HpaBmIa BBICTABJICHHUA OLICHKHA HA JK3aMECHE

B sk3aMmeHanMOHHBIE OWJIET BKJIIOYAETCA JBa TEOPETHYECKMX Bompoca M 3ajgada. Ha
IIOATOTOBKY K OTBETY JlaeTcs He MeHee | Jaca.

[Io wroram »SK3aM€Ha BBICTABISIETCS OJHA W3 OLEHOK: «OTIMYHO», «XOpPOLIOY,
«YAOBIIETBOPUTENBHO» HUJIU «HEYIOBIETBOPUTEIBHOY.

Onenka «OTJAMYHO» BBICTABISETCS CTYACHTY, KOTOPBIN IEMOHCTPUPYET TITyOOKOE U MOTHOE
BIIQJICHUE COJIEpKAHMEM Marepuana W MOHIATUHHBIM annaparoM JUCLUIIIMHBI, YMEET CBS3bIBAaTh
TEOPUI0 C NPakTHUKOW. CTyOEHT JaeT pa3BEpHYTHIE, IIOJHBIE M YETKHE OTBETHI Ha BOIPOCHI
9K3aMEHAIlMOHHOTO  Oujera W JONOJHHUTENbHbIE  BOINPOCHl,  COONIIOJIAET  JIOTHYECKYIO
[IOCJIEIOBATEILHOCTD IIPH U3JI0KEHUU MaTepHala, FPaMOTHO UCIIOJIb3YET TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABIAETCS CTYACHTY, OTBET KOTOPOrO Ha DJK3aMEHE B LEIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIIE KPUTEPUSM, HO OTIMYACTCSd MeEHbIIEH OOCTOSTENBHOCTHIO,
riyOMHON, OOOCHOBAaHHOCTBIO M MOJHOTOW. B oTBeTe MMEIOT MECTO OTHEeNbHbIE HETOYHOCTU
(HecylIiecTBEHHbIE OLIMOKH), KOTOPBIE UCIIPABIISAIOTCS CAMUM CTYIEHTOM TOCIIE JONOJHUTEIbHBIX U
(M) YTOUYHSIOIIMX BOIIPOCOB K3aMEHATOpA.

Onenka «YI0BJIETBOPUTEJIBHO» BBICTABISETCSA CTYIAEHTY, KOTOPBIM NAeT HEIOCTATOYHO
MOJIHBIE U TOCTIeI0BaTEeIbHbIE OTBETH HAa BOIPOCHI IK3aMEHAIIMOHHOTO OUJIETa U JIOTIOJIHUTEIbHbIE
BOIIPOCHI, HO IIPU 3TOM JAEMOHCTPUPYET YMEHHUE BBIIEIUTH CYLIECTBEHHBIC U HECYILECTBCHHBIC
NPU3HAKW W YCTAHOBUTh NIPUYMHHO-CJIEICTBEHHbIE CBsI3u. OTBETHl H3JAraercsi B TEpPMHHAX
JUCIUIUIMHBI, HO MpPHU 3TOM JIONYCKAIOTCS OIIMOKHM B OMNpPENEICHHH M PACKPBITUM HEKOTOPBIX



OCHOBHBIX IOHATHH, (OPMYJIHMPOBKE NOJOKEHHUH, KOTOpBIE CTYIEHT 3aTpyAHSETCS MCIPABUTH
camocTosTensHo. [Ipu aprymMmeHTanmuu oTBeTa CTYACHT He 0OOCHOBBIBAET CBOM CyXJeHHA. Ha JacTb
JIOTIOJTHUTEIIbHBIX BOIIPOCOB CTYJEHT 3aTPYIHSAETCS AaTh OTBET UJIU J1a€T HEBEPHBIE OTBETHI.

Onenka «HeynoB/1eTBOPUTENbHO» BBICTABISAETCS CTYACHTY, KOTOPBIM JEMOHCTPUPYET
pa3po3HEHHbIE, 0ECCUCTEMHBIC 3HAHMSI;, OECTIOPSAJOYHO H HEYBEPEHHO M3JIaraeT MaTepuall; He yMeeT
BBIIETIATh TJIaBHOE W BTOPOCTENIEHHOE, HE YMEET COCIUHATh TEOPETHUECKHUE IIOJIOKEHUs C
NPaKTUKOM, OIMycKaeT IpyOble OMMOKM MPU ONPENETICHUN CYIIHOCTH PACKPBIBAEMBIX TOHSATHH,
SBJICHUH, BCJIEJCTBUE HETIOHUMAHUS MX CYLIECTBEHHBIX M HECYILIECTBEHHBIX IIPU3HAKOB U CBS3EH;
JIa€T HETOJHBIE OTBETHL, JIOTUKA U IIOCIIEA0BATENbHOCTD U3JI0’KEHUS KOTOPHIX UMEIOT CYLIECTBEHHbBIE
Y T[PUHUUIUAIBHBIE HApYLIEHWs, B OTBETaX OTCYTCTBYIOT BbIBOABL. JlOMOJIHUTENBHBIE U
YTOYHSIOLIME BOIPOCHI AK3aMEHATOPA HE NMIPUBOJAT K KOPPEKLIMU OTBETOB CcTyAeHTa. Ha ocHOBHYIO
4acTh JONOJIHUTEIBHBIX BOIIPOCOB CTYAEHT 3aTPyAHAETCA JaTh OTBET WU 1a€T HEBEPHBIC OTBETHI.

Onenka «HeynoBineTBOpUTENBbHO» BBICTABISAETCS TAKXKE CTYNEHTY, KOTOPBIA B3slI
9K3aMEHalMOHHBbIN OMJIET, HO OTBEYaTh OTKA3aJICs.



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«AJredpa»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

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. DK3aMeH MPUHUMAETCS 110 dK3aMEHAIIMOHHBIM OMJIeTaM, Ka)IbIH M3 KOTOPHIX BKIIOYACT B
ce0s1 TBa TEOPETHYECKUX BOIpOca M 3amady. Ha caMoCTOSTENbHYIO MOATOTOBKY K IK3aMEHY
BBIJICTISICTCSL 3 JTHS, B 3TO BPEeMs IIPEIYCMOTPEHA W TPYIIIOBast KOHCYJIbTAITHSI.



