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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

[lenpto wW3ydeHHS UCIUIUIMHBI «AJreOpa» sBIseTcs oOecriedyeHrne (yHIaMEeHTaTbHON
MOJATOTOBKA B OJIHOM W3 OCHOBHBIX 0OOJacTeld COBPEMEHHOW MaTeMaTHKH, OCBOCHUE SI3bIKa U
METOJ/IOB OJHOTO M3 HamOOoJiee MOIIHBIX HHCTPYMEHTOB COBPEMEHHOM MaTreMaTuku. Kypc Jexur B
OCHOBE OOJIBIIIEH YacTH YMCICHHBIX METOJOB MATEMATHKH, UMEIONINX MPUMEHEHUE BO MHOTHUX
obnacTsax ecrecTBo3HaHWsA. Ero rmaBHOW 3amadeid sBIseTcs OOYYEHHE OCHOBHBIM METOJIaM
perieHus anreOpandeckux 3a/1a4, 03HAKOMJICHHUE ¢ MCTOPHEH pa3BUTHUSL alreOphl M BKJIAJIOM B HEE
POCCUHCKHX MaT€MaTUKOB.

OcHOBHas 3ajaya JAUCHUIUIMHBL — HAY4YUTh CTYACHTOB IIOHMMAHUIO SI3bIKAa aireopsl,
BOCITUTAHUIO KYJIBTYPhI BBIUUCICHUN C MTOMOIIBI0 MATPUYHOMN anreOpsl U anreOpbl MHOTOWICHOB,
JTUHEHHON anreOphl, YMEHUSM NPUMEHATh OCHOBHOW ammapar aireOpbl B pa3IMdYHOM KOHTEKCTE.
Conepkanre Kypca sBIsgeTcS 0a3od IS JaTbHEHIIEro Pa3BUTHS COJCPKaHMS JTUCIHUIUIMHBI B
CIIELIMAIBHBIX Kypcax.

2. MecTo IMCUMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

JucumruimHa «AsreOpay» OTHOCHUTCS K 00s3aTENIbHOM YacTH 00pa30BaTENIbHOW MPOrPaMMbl U
BXOIUT B MOAYyJb «Ainrebpa u teopus uymcerm». OHa UMeET pa3HOOOpa3HbIe CBSI3M C OCHOBHBIMU U
CICIMAIbHBIMA MaTEMaTUICCKUMHE TUCITUTUIMHAMHU.

3HaHUA, MOJIyYEHHbIE MPU U3YYEHUU AUCUUIUIMHBI, 3aJeHCTBYIOTCS MPAKTUYECKH BO BCEX
MaTEeMATHYECKUX W €CTECTBEHHOHAYYHBIX Kypcax. JDTO MaTeMaTHYCCKHA aHAIIN3, aHATUTHICCKAs
reometpus, auddepeHnraTbHas —~ reoMeTpus, KOMIbIoTepHas anreOpa, auddepeHImanbHbIe
YpaBHEHHUS, TEOPUs TPYII, KOMIUIGKCHBIH aHaim3, (YHKIIMOHAJIBHBIA aHaau3, (UHAHCOBAS
MaTeMaTHKa, TEOpUs KOIMPOBAHHUS, COBPEMEHHAs T'€OMETPHs, KpUNTOrpadUvecKue METOIbI,
KOMITBIOTEPHASI TEOMETPUS M T€OMETPHUYECKOE MOJCITUPOBAHUE, BBEIACHHE B KOMMYTATUBHYIO
areOpy U 3JIEMEHTBI AlITe0OpanvecKoil reoMeTprn, HHPpOpMaIMOHHas 0€30MaCHOCTh, TEOPETUYECKast
MEXaHHKA.

3. [lnanupyemblie pe3yJbTaThl 00y4YeHHs MO AUCUHHUILINHE, COOTHECEHHbIE ¢ MVIAHUPYEMbIMH
pe3yJbTaTaMH 0CBOeHHs 00pa30BaTeIbHOI NPOrpaMMbl

[Tpouecc u3yueHus: AMCUUILIIMHBI HApaBiieH Ha (OpMHUpPOBaHHUE CIAEAYIOUIMX KOMIIETEHIIUH B
cootercTBUM ¢ PI'OC BO, OOIT BO 1 npuobpereHus cienyromux 3HaHui, yMeHUH, HaBBIKOB U
(unm) onbITa AESITEILHOCTHU:

dopmupyemas
KOMMNeTeHIUs
(kox M popMyJIHpPOBKA)

HNaankaTop 10CTHKEHHUSA
KOMIIeTeHIIN U
(kox M popMyJIHpPOBKA)

Ilepeyenn
IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus

YHI/IBepcaﬂLHbIe KOMIICTCHIIMHN

YK-1

Cniocoben
OCYIIECTBIISITh  TTOWCK,
KPUTUYECKUH aHaIM3 U
CHUHTE3 HMH(pOpMaIHH,
MPUMEHATh CUCTEMHBIH
MOJXOA ISl pEIIeHUs
MOCTaBJICHHBIX 3a/1a4

YK-1.1 3naer
IPUHIUIBI cOopa,
oTOopa u 00001IeHUS
uHpopMaun

YK-1.2 Vwmeer
COOTHOCHTD
Pa3HOPOIHBIC SIBIICHUS U
CHUCTEMaTH3UPOBATh UX
B paMKax M30paHHBIX
BHUJIOB
npodeccHoHaNBHOM
JCSITeTLHOCTH

YK-1.3 Hwmeer
MPAKTUYECKUI OTBIT

3HaTB: METOABI U COBPEMEHHBIE CPEICTBA
Y TEXHOJIOTUM NTOHMCcKa HH(pOopMauu

YMeTb: MNPUMEHATH METOAMKH IIOMCKa,
coopa u  00paboTku  umH(pOpMaLUH,
OCYIIECTBIISAITh ~ OLIEHKY  aJ€KBaTHOCTHU
uH(popManun

Baaners HABBIKAMH: MTOMCKA
uHpopMauu B MH(POPMAIIMOHHBIX

WCTOYHMKAX, aHajHM3a W CHUCTEMaTH3aIlHd
uHpopMauu




paboTHI C
UH(POPMALMOHHBIMH
UCTOYHHKAMH, OIIBIT
HAYYHOTO IOKCKa,
CO3JIaHMS HAYYHBIX
TEKCTOB

Ob6menpodeccnoHabHbIe KOMIIETEHIIUN

OIIK-1

Crnocoben
KOHCYJIbTUPOBATh u
HCII0JIb30BaTh
(dbyHIaMeHTaIbHBIC
3HaHUST B O0JIaCTH
MaTeMaTH4eCKOro
aHaJu3a,
KOMIIJIEKCHOTO u
(GYHKIMOHATIBHOTO
aHaim3a anredpsl,
AHAJIMTUYECKON
reOMETpPUH,

g hepeHIHATBLHOI
reOMeTpUU u
TOIOJIOTHH,
muddepeHIaTbHBIX
YpPaBHEHUH,
JIUCKPETHOU
MaTeMaTUKU "
MaTeMaTU4eCcKon
JIOTUKH, TEOPUH
BEPOATHOCTEM,
MaTeMaTU4eCKON
CTaTUCTUKU u
CIIy4alHBIX ITPOLIECCOB,
YUCJIEHHBIX  METOJIOB,
TEOPETUYECKOMN
MEXaHHUKHU B
npo¢ecCuoHaNIbHON
NEeSATETbHOCTH

OIIK-1.1

O6nanaer 6a30BBIMU
3HAHWAMU,
MOJYYCHHBIMHU B
obyactu
MaTeMaTHYECKUX U
(WJIM) eCTECTBEHHBIX

HayK

OIIK-1.2

YMeeT HCIIO0NIb30BaTh UX
B Mpo¢eCcCHOHATBHOM
eITEIbHOCTH

OIIK-1.3

Nmeet HaBbIKH BBIOOPA
METO/IOB PEIICHUS 3a]1a4
poQeCCHOHAIBHON
JIeATETLHOCTH Ha
OCHOBE TEOPETHUYECKUX
3HAHUU

3HaTh:

- OCHOBHBIE TIOHATHS U TEOPEMbI aJreOpbl
MaTpUI] 1 MHOTOYIEHOB, 3JIEMEHTBl TEOPUU
TpyIII, TUHEHHOU anreOpsl,

- METO/Ibl BBIYMCICHUN B areOpax MaTpuI
U MHOTOWICHOB,METO/IbI BBIUYUCIICHUH B
BEKTOPHBIX ITPOCTPAHCTBAX;

- OCHOBHBIC  TOHSTHA, METOABI U
aJITOPUTMBI JIMHEHHOHN alreOpsl

Ymers:
- pemaTh CUCTEMBI IMHEWHBIX YPaBHECHUN;

- HaxoIWTh KOPHH MHOTOWICHOB C
BEIICCTBCHHBIMU u KOMIUICKCHBIMU
kod(ppurmenTamu;

- BBIYUCJISTH B KOJIBIIE BBIYETOB 110 MOTYJIIO
HaTypaJIbHOTO YHCJIa;

- BBUICHATBH, SBIIETCS JIM  JIaHHOE
MHOKECTBO BEKTOPHBIM IIPOCTPAHCTBOM,
BBIITIOJIHATh JUHEHHO-aJIreOpandecKue
BBIYHUCIICHMS, IPOBOAUTH JOKA3aTEIbCTBA
YTBEPKIEHHWM B  WHBAPUAHTHOM W
KOOpAWHATHOH (popmax

Biagerr HaBbIKAMMU:

- BBIYHUCJIICHHUA B KOJIBIIC ManI/III;

- BBIYHUCJICHUIN B KOJIbIIAX MHOTOYICHOB U
BBIYETOB 10 MOJYJIKO HATYPaJIbHOIO YHCIIA;

- HaXO0XICHUS ONPEACIUTENEMH,
JIUCKPUMHUHAHTA u pe3yibTaHTa
MHOTOWJIEHOB;

- pacrio3HaBaHMsI IMHEHHBIX OTOOpaKeHUMN

4. O0beM, CTPYKTYpPA U cojiep:KaHue U CIHUIIHHBI

OO0miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABISAET 17 3a4eTHBIX eauHull, 612 akaja. 4yacos.




Ne Tembl (pa3mesnbl) Buabl yueOHbBIX 3aHSITHIA, DopMbI TEKYLLIETO
n/n AUCHHUILIMHEI, BKJIIOYAsI CAMOCTOSITEJILHYIO KOHTPOJISI yCIIeBAEMOCTH
HX CO/Iep:KaHHe padoTy CTyAeHTOB,
U UX TPYA0E€MKOCTh DopMa NPOMeKYTOYHOM
o (B akageMHU4eCKHUX 4acax) aTTecTaluu
5 KonTakTHasi padoTa (no cemecmpam)
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1 |Bsenenue 1 2
MmnoxecTBa 1 3amaHus s
2 |orobpaxenus. Otnomenusi| 1 | 4 | 4 2 6 |camocTOSATEeNbHOU
HAa MHOKECTBaX paboThI
o 3agaHus I
CucreMbl TUHEHHBIX .
3 - 1 2 2 6 |caMOCTOSTENBHOU
YpaBHCHHIA
paboOThI
3agaHus I
4 |BextopHble pocTpanctBa | 1 | 6 | 6 2 12 |camocTosiTenpHOU
paboThI
3amanus st
CaMOCTOSITEILHOMI
5 |Marpuusl 1|16 |6 2 14
paboTsl
KontponbHas padota Nel
3amanus st
6 |Onpenenurenu 1 6 6 2 14 |camocTOSATENbHON
paboThl
3agaHud I
CaMOCTOSITETbHOM
7 |KoMIulekcHBIE YnCia 1 2 4 12
paboTHI
KonTponbnas padora Ne2
3agaHud I
Anredpanyeckue .
8 or KTp o 1 4 4 8 |camocTrosATeNnBHON
PYKTYP paboTHI
2 105|335 DK3aMeH
Bcero 3a 1 cemect
P 32 | 32 10 | 0,5 |105,5
180 yacos
6 mom uucne ¢ 30 u J[OT
Anrebpanyeckue 3agaHud I
8 |cTpyKTypbI 2 |4 ] 4 2 8 |camocTosITenbHOM
(mpooImKEeHue) paboTHI
Saganus Uit
Koapmo MHOro4aeHOB OT .
9 N N 2 4 4 8 |camocTosATENBHON
OJTHOM ITepeMEHHOMN
paboThl
3agaHus IiId
Teopus nenumoct B A g .
CaMOCTOSITEILHON
10 |konbIiax LENBIX YUCET U 2 6 6 2 14 AGOTEL
MHOTOYJIEHOB HAJI IIOJIEM p
KonTponbHas pabora Ne3
MHorowieHsl Ha 3amaHus ais
11 A 2166 14 AAamICiA y
YUCIIOBBIMHU ITOJISIMU CaMOCTOSITEILHON




paboThl

3agaHus 1
MHorousiaeHsl OT o
12 2 6 6 8 |camocTosTenbHON
HECKOJIBKUX MePEMEHHBIX

paboThI
[Toste wacTHBIX 0OIACTH 3ananus At .
13 |memocTHOCTH. 2 2 2 8 CaMOCTOATCIILHO
DaKTOPKOJIBIIO pacore!
KonTponbnas padora Ned
3amanus i
14 |KoneuHsle 1O 2|12 | 2 2 6 |caMOCTOSTEIbHOU
paboThl
3anaHus s
15 [['pynms 2| 2|2 2 6 |camocTOSATEeNbHOU
paboThI
2 1051|335 DK3aMeH
Bcero 3a 2 cemecTp 30 | 32 10 | 0,5 |105,5
180 yacos
6 mom uucie ¢ 30 u /10T
3ananus ais
16 |Bekropnsle mpoctpanctBa | 3 | 16 | 16 4 18 |camocTtosTenbHOU
paboThl
o 3agaHus 11
17 HHHefI HBIC 0TOOpaKCHHA U 3 |16 | 16 4 17,3 |camocTosTeNsHOI
JIMHEWHBIE OTePaTOPhI
paboThI
1g |Beero 3a 3 cemecrp 32 | 32 8 103|357 aver

108 yacos

BuniHelHbIe 1 3ananus s
19 4 8 8 2 18 |camocTrosTenpHON
KBaJIpaTHYHbIC (GOPMBI

paboThl
JIuHelHbIe MPOCTPAHCTRA C 3aganus s
20 |IOMOJHUTENBHOMN 4 | 8 8 2 18 |camocTosITENBHOM
CTPYKTYpOWi paboTHI

JInnelnHbIe OnepaToOphI HA
JIMHEWHBIX POCTPAHCTBAX
C JIOIOJIHUTEIIBHOU

CTPYKTYpOH

AdduHHbBIE U €BKINIOBBI

3amaHus I
4 8 8 2 18 |camocTrosTenpHON
paboTsl

21

3agaHud I

22 4 8 8 2 17,3 |camocTosTeNsHON
TOUYEYHBIC IPOCTPAHCTBA
paboTHI
93 [Beero 3a 4 cemectp 32 |32 8 |05 715 DK3aMeH
144 gyacos
HUTOI'O 128|128 36 |1,8(318,2

6 mom uucae ¢ 30 u ;10T

CO,I[Cp)KaHI/Ie pa3aciioB JUCHUIIIINHBI:

1. BBenenune

Ncropuueckuit 0030p passutusi anreOpbl. OCHOBHBIE MEPUOABI Pa3BUTHS. PacmmpeHne MoHATHS
YyClia U 3HAMEHUTHIE 3aJaud JPEBHOCTH. Pa3pemmmocTbh ypaBHEHUW B pajuKalax W IOSBICHHUE
HOBBIX aNTeOpandecKux CTPyKTyp. MecTo anre0psl B CHCTEME MaTEeMAaTHYEeCKUX HAYK.



2. MHoxecTBa M 0TOOpakeHnsi. OTHOLIEHUSI HA MHOKEeCTBAX

2.1. MuoxectBa. Onepanun Haa MHOXecTBaMu. OTOOpa)KeHHsT MHOXKECTB. BHUIbI 0TOOpaXKeHHIA.
Kommo3zurus oroopakenuii. OOpaTUMOCTh OTOOpaKEHUH.

2.2. bunapusbie otHowmeHus. CBoiicTBa. OTHOILLIEHUS 3KBUBAJIEHTHOCTH U MOPSAIKA.

2.3. Meto MaTeMaTUYE€CKON MHTYKIIUH.

2.4. Tlonsitue OuHapHOU anredbpandeckoii oneparuu. OnpeaeneHue rpymibl, KOIbIa, MOJIS.

3. CucreMbl JJMHEHHBIX yPaBHEHHUI

3.1. Cucrtembl JIMHEWHBIX YpaBHEHUM HaJ IIOJEM BEIIECTBEHHBIX 4ucel. PenieHue cucremsl
ypaBHeHul. Meton ['aycca. MartpuyHas 3al1MCh CHUCTEMBI JIMHEWHBIX YPaBHEHUN U UCCIEAOBAHUE
CUCTEMBbI JINTHEWHBIX ypaBHEHUH C moMoIikpio Merona ["aycca.

3.2. OgHOpoHas CUCTEMA JIMHENHBIX YpaBHEHUN. TeopeMa 0 KOJIMYECTBE €€ PELICHUIA.

4. BekTOpHBIE MPOCTPAHCTBA

4.1. BekTopHOE TIPOCTPAHCTBO HAJl MOJIEM, €r0 CBOMCTBA, MpUMEPHl. Apu(pMETHUIECKOE N-MEpHOE
BEKTOPHOE IpocTpaHcTBO. [loanpocrpaHcTBo.

4.2. JluneiiHas 3aBUCUMOCTb M JIMHEWHAs HE3aBUCHUMOCTb BEKTOpoB. CBOIICTBA JIMHEHHOU
3aBUCUMOCTH. ba3uc cucreMbl BEKTOPOB M BEKTOPHOI'O IpPOCTpaHcTBa. TeopemMa O KOJIMYECTBE
BEKTOPOB B 0a3uce cuctembl. PaHr crcTeMbl BEKTOPOB U €T0 BhIYKCIeHHE. PasMepHOCTh BEKTOPHOTO
npoctpancTBa. KoopaunHatel BekTopa B 0aszuce. JIuHeliHas 000J04Yka CHCTEMbBI BEKTOPOB U
noAnpocTpancTa. Bropoe onpenenenue 6a3uca.

4.3. JIunelinple O0TOOpaX€HUS BEKTOPHBIX MPOCTpaHCTB. M30MOp(u3M BEKTOPHBIX NPOCTPAHCTB.
CaoiictBa uzomoppusma. Teopema 00 m3omMopdu3Me BEKTOPHBIX MPOCTPAHCTB OJHOM U TOM Ke
KOHEYHOM pa3MepHOCTH Haj 1osiem P.

5. Marpuusl

5.1. IlonsiTne mMarpunpl. JlelicTBUsA Haa MaTpuLlaMH U uUX cBoicTBa. Koiplo KBajpaTHBIX MaTpull.
5.2. CTpoueuHbIif ¥ CTOJOLOBBIA PaHTH MATPUIIBI, UX PABEHCTBO. BBIUMCICHHE paHTa MaTPHIIbL.
HeBbIpok1eHHBIE MATPULIBI.

5.3. Obparnas marpuna. Kpurepuii ee cymectBoBaHus. JjaeMeHTapHble MaTpullbl. [IpakTudeckuit
croco0 HaXO0XAEHUs OOPAaTHON MaTPUILIBI.

5.4. TpancrionupoBaHue wmarpul. PaHr mnpousBeneHuss MmaTpull. MarpuyHas 3amuch CHCTEM
JIMHEHHBIX YPaBHEHUMN.

5.5. Marpuia nepexojia ot ogHOro 6a3uca k apyromy. KoopimHatel BeKTopa B HOBOM Oa3uce.

5.6. Matpuiipl JIMHEHHbIX 0TOOpaXkeHH. B3anMHO 0/1HO3HAUYHOE COOTBETCTBUE MEXAY JIMHEHHBIMU
orobpaxenusima u3 R" B R™ u marpumamu pasmepa mxn. CymMMa W MpOHM3BEACHHUE JIMHEHHBIX
0TOOpa)keHUH U MX CBS3b C ONepalMsIMU HaJl MaTPUIIAMHU.

5.7. VYTBep)aeHHe O HE3aBHCHUMOCTH YHCJIa TJaBHBIX U CBOOOJHBIX HEU3BECTHBIX CHCTEMBI OT
crioco0a IpuBeIeHHs ee K cTyneHuaromy Buay. Kpurepuii coemectnoctu Kponekepa-Kanemu. 5.8.
OnHOpOIHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUI. DyH/1aMeHTaIbHbBIN HA0Op peleHui.

6. Onpenenurean

6.1. IlepecranoBku. YetHoCcTh nepecTaHoBKU. [loHsATHE OompenennuTesns NMPOU3BOJIBHOTO MOPSAKA.
YacTtHble ciyyau: ONpeneanuTed BTOPOTro U TPETHETO MOPSIIKOB.

6.2. CBoiicTBa ompeaenuTeNeH.

6.3. MunHop u anreOpanyeckoe J[IONOJHEHHE DSJeMEHTa MaTpullpl. TeopemMa O pa3joKEeHUU
OTIpeNIeNIUTENA 110 CTPOKE WK cTooiy. [IpakTndeckuii ciocod BIYMCICHUS ONIPEaeTUTeNs MOopsaKa
BbIIIE 3.

6.4. OnpenenuTens NPOU3BEIECHUS MaTPHULL.

6.5. Kpurepuil HeBbIpoXIeHHOCTH MaTpulbl. HaxoxneHue oOpaTHOM MaTpULIBI C IOMOIIbIO
ONIPEAECITUTENEN.

6.6. Meron Kpamepa pelieHust CUCTeM JIMHEWHBIX YPaBHEHHUI.



6.7. MeTo1 oOKaiiMJIIIOIIMX MUHOPOB.

7. KoMILJIeKCHBIE YHCJIa
Komrmiekcapie umcna. Omnepanmuu  HaJl KOMIUICKCHBIMH — YHMCIIaMHA B alreOpauveckol w
TPUTOHOMETPHUYECKOU (hopMme.

8. Auredpanuyeckne CTPyKTYpbI

8.1.bunapusie anrebpandeckue onepanuu U anredpandeckue CTpykTypsl. [lomyrpymnnbsl 1 MOHOHIBI.
[Tpumepsr. O6001IIEHHAS ACCOIMATUBHOCTD CTeneHU. OOpaTHUMBIE 3JI€MEHTHI.

8.2. I'pymnmel. Ilpumepsl rpynn (4UCIOBBIE TPYIIbl, MAaTPUYHbIE, CHMMETpUYECKas W
3HAKOMEPEMEHHAs TPYIIIBI, TPYIIa KOPHEH U3 €UHUIIBI), X TOATPYIIIHL.

8.3. 'omomopdusmel 1 m3omopdusmel rpyni. [Ipumepst. CBoiictBa n3omopdusma. Teopema Kamu.
8.4. Huxmuueckue rpymmsl. [Ipumepst. Tlopsnok snemenrta rpynnsl. Teopema 00 mzomopduszme
HUKIMYECKUX TPYIII OJHOTO U TOTO e MOpsIIKa.

8.5. Konpma. [Ipumepsi. CBoiicTBa kojemn. Koibio kiaccoB Ber4eToB. 'omoMopdu3Mel koser. Sapo
1 00pa3 romomopdusma.

8.6. Teno. [lone. [Tognosne. Pacimupenne noms. [Ipumepsr. CBolicTBa moseit. XapakTepucTrKa mois.
[Ipoctoe noxe.

9. Kob110 MHOTOYJIEHOB OT OJIHOM MepeMeHHO

9.1. TloHdATHEe MHOTOWICHA OT OJHOHM TepeMeHHO# ¢ kodhdummentamu u3 xosibna K. CreneHb
MHorouieHa. Onepanuu Haa MHorowieHamu. Konbio MuorouneHos K[x]. Konbiio MHOTOUI€HOB Haj
00J1aCThIO 11EJIOCTHOCTH.

9.2. [enenue wMHOroujeHa ¢ ocTtaTkoM Ha aBywieH. Teopema be3y. Cxema ['opnepa.
Anrebpanyeckoe 1 PyHKIIMOHATBHOE PABEHCTBO MHOTOUYJICHOB.

9.3. Kopau mHorounieHa Hazg nojeM P. Kpatnocts kopHs. @opmynbl Buera.

10. Teopust 1eIMMOCTH B KOJIbLAX HEJbIX YHCeJ U MHOTOYWICHOB HA/I M0JIEeM

10.1. EBkinoBbl Konblia. JleneHue ¢ 0cTaTKOM B KOJIBbLIE LENbIX YUCEN Z U B KOJIbIIE MHOIOWIEHOB
HaJ roneM P.

10.2. TTonsitue uneana koibiia. Konbio riaaBHeIX uaeanoB. Teopema 0 TOM, YTO BCSIKOE €BKIIMIOBO
KOJIBLIO SIBJISIETCSl KOJIBLIOM TJIaBHBIX HjaeanoB. HauOonpmmii o0l AeauTens B KOJbIAX LENBIX
YHCEeJl U MHOTOWIEHOB. Ero cyiecTBOBaHME M €IMHCTBEHHOCTh. ANropuT™M EBKIIMAA B KoJibliax Z H
P[x]. Haxoxnenue HOJ[ 3-x u Gonee siemeHTOB. Bpruucinenuve kodhQGUIUEHTOB B JIHHEHHOM
BoIpaxxeHnn HO/I.

10.3. HaumMenbliiee ob1iee KpaTHOE B KOJIbLIaxX IenbIX yucen U MHorowieHoB. Cesa3zp HOJZl u HOK.
Pe3ynbranT.

10.4. daxrtopuanbHOE KOIb1O. DAKTOPHAIBHOCTH KOJbLA IVIABHBIX HicanoB. Pa3noxeHue Ha
IIPOCThIE MHOXKUTEIH B KOJIbI[aX LebIX uncen U MHorowieHoB. Oteickanue HOJl u HOK ¢ nomomnibio
pa3I0XKEHUS HA TPOCThIE MHOKUTEIH.

10.5. Quddepennrpoanne MHOTOUIeHa. VI3MeHEHHE KPAaTHOCTH HEMPUBOJAMMOTO JIETUTENS MPU
g depeHMpoBaHuu. JJUCKpUMUHAHT.

11. MHOro4JeHbI HAJ YHUCJIOBBIMH MOJIAMHA

11.1. HenpuBogumbie mHOrowieHsl Hag nossiMu C, R u Q. Kputepuii Oiizenmreiina. Haxoxnenne
parroHaIbHBIX KOPHEH MHOTOUICHA C IeNbIMH Kod(hhuirmeHTamu.

11.2. Pemienue B panukanax anredpandeckux ypaBHeHHH 3-if ctenenu. @opmyna Kapnano. Yucno
JNEHCTBUTENBHBIX KOPHEM KyOMYEeCKOro YpaBHEHHS C JEUCTBUTEIBHBIMU KOX(PDUIIMESHTAMH.
Pemenue B panukanax anreOpanueckux ypaBHeHHH 4-i1 crenenu. Meroa @eppapu.

11.3. I'panunsl eHCTBUTENBHBIX KOPHEH MHOTOWIEHA C JEHCTBUTENBHBIMH KOd(QHIHEeHTaMu.
Teopema IlItypma. [TpubnmxeHHOE BRIUUCICHUE ACHCTBUTEIBHBIX KOPHEH.



12. MHOro4wieHbl 0T HECKOJIBKHX MepeMEeHHbIX

12.1. KoibIio MHOTOYWIEHOB OT HECKOJBKHX IMEpeMEHHBIX. JIekcukorpaduueckoe ymopsioducHHeE.
OtcyTcTBUE AenUTENNel HYIs B KOJIBIIE MHOTOYJICHOB OT HECKOJIBKHX MEPEMEHHBIX HaJl 00JacThiO
1EJI0CTHOCTH. DaKTOPHATIBHOCTh KOJIbI]a MHOTOWICHOB OT HECKOJIbKUX IEPEMEHHBIX HaJl moyieMm P
(Oe3 moka3zaTenbCTBA).

12.2. Cummerpuueckue MHorowieHsl. I[lpencraBieHne CHUMMETPUYECKOTO MHOIOYJIEHA B BHUJE
MHOTOYJICHA OT 3JIEMEHTAPHBIX CHMMETPUICCKIX ()YHKITUH.

13. IToJie YacTHBIX 00JIACTH EJTOCTHOCTH. PAKTOPKOJIBIIO
13.1. Tlone yacTHBIX 00JIACTH EIIOCTHOCTH.
13.2. ®akropkonbio. [Toctpoenue. [Ipumepsr. Teopema o romomMophu3mMax KoJell.

14. KoneuHble moJis

Koneunsie nosis. KomudecTBO 371€MEHTOB M XapaKTepUCTHKA KOHEYHOTro mojist. CyIiecTBOBaHHUE U
€IMHCTBEHHOCTh KOHEYHOT'O IMOJIS U3 P 3JIEMEHTOB, P — IPOCTOE, N — HaTypaabHOe ynciio. CBOWCTBA
KOHe4uHOTO ToJis1. [TocTpoeHrne KOHeUHOTO TOJIA.

15. I'pynnbi

15.1. I'pynnst. Knaceel emexxnocTu o noarpymie. Uuaexe noarpynmnsl. [lopsgok KOHEUHOM TpyIIIbL
JEJIATCS Ha TIOPSA0K €€ OArPYTIIbL.

15.2. Huknmuueckne moArpymnmbl. [Iopsaok KOHEYHON TpYIIBI JCTUTCS Ha IMOPSJIOK JIFOOOro ee
aneMeHTa. [Ipumepsr.

15.3. I'pynna kopHel N-ii cteneHu U3 equHusl. [leppooOpa3Hbie KOPHU U3 €TUHULIBL.

15.4. HopmanbHble noArpymnmsl U GpakToprpynmnsl. Teopema o romoMophu3Me TpyI.

16. BekTOpHOE MPOCTPAHCTBO

16.1. [ToHsiTHE BEKTOPHOTO MPOCTPAHCTBA: OMPEIEICHUE U TPUMEPHI BEKTOPHBIX MPOCTPAHCTB HAJl
0eCKOHEYHBIMU M KOHEYHBIMH TOJISIMH. JIMHElHast 3aBUCHMOCTh U €€ CBOMCTBA.

16.2. TonmmpoctpanctBo. OOBenuHEHHE, CyMMa M MepeceueHre MOAnpocTpaHcTB. JImHelHas
000J10YKa MTOAMHOKECTBA BEKTOPOB BEKTOPHOT'O MPOCTPAHCTBA.

16.3. bazuc u pazmepHocTh. PazmepHOCTH 1 6a3UCHl CYMMBI U IT€peceueHus IOAIPOCTPAHCTB.

16.4. KoopaunaTel BekTopa B 0Oa3uce. MaTpuna mnepexofa OT OAHOro 0Oas3uca K Jpyromy.
Brranciienne KoopAMHAT BEKTOpA IIPHU CMEHE 0a3mca.

16.5. IIpsmas cymma noanpocTpaHcTs. [IpsiMoe nonosiHeHre K MOIpOCTPAHCTBY.

17. JInneiinble 0TOOPaKeHNS U JHHEHHBIC ONEPATOPHI

17.1. Jlunelinoe oToOpaxeHHe (roMoMOp(pHU3M) BEKTOPHBIX HPOCTpaHCTB. IIpuMmepbl JTHMHEHHBIX
oroOpakeHnil. M3omophu3M BeKTOpHBIX HpocTpaHcTB. Kitaccudukanuss KOHEYHOMEPHBIX
BEKTOPHBIX NpocTpaHCTB. basuc kak nzomophusm.

17.2. Matpuua TuHeHOro oToOpaXkeHUs: BEKTOPHBIX MPOCTPAHCTB B mape 0a3ucoB. Ee usmeHenue
IpU cMeHe 0a3UCOoB.

17.3. SAnpo u obOpa3 JIuHEHHOro OTOOpakeHUs, MX pa3MepHOCTH. KpuTepuum HHBEKTHBHOCTH,
CIOPBEKTUBHOCTU M OMEKTUBHOCTU JIMHEWHOTO OTOOpakeHus. PaHr mpousBeneHMs] JBYX MaTpull.
@aKTOpIPOCTPAHCTBO.

17.4. Tlonstue sHAoOMOp(dU3Ma BEKTOPHOTO MpOCTpaHCTBa (JIMHEWHOro oreparopa). Marpuna
auHelHoro omepatopa B 0Oasuce. Ilomobue marpuu. [lonstue anrebpsl Hag moiem. Aunre0pa
HHA0MOP(}U3MOB JTaHHOTO BEKTOPHOTO IpocTpaHcTBa. Ee n3omoppusMbl Ha anreOpy KBaJpaTHBIX
MaTpHL.

17.5. TlonuHOMBI OT nuHeHHoOro omeparopa. IlomanreOpa, mHopokaeHHass OMEPaTOpoOM, U
MUHUMAJIbHBI TIOJIMHOM JIMHEMHOrO oreparopa. BpluucieHHMe MUHUMAJIBHOTO IIOJMHOMA
JIMHEMHOTO omneparopa.



17.6. InBapuaHTHBIE OAIIPOCTPAHCTBA JIMHEWHOTO oneparopa. [IpumMepsl TMHEHHBIX ONEPATOPOB,
o0najaromux U He o0ajaroluX COOCTBEHHBIMM MHBApUAHTHBIMU MOANPOCTPAaHCTBAMU. MaTpuua
JMHEWHOTO oreparopa B 0a3uce, COTIaCOBAHHOM C MHBAPHAHTHBIM MOIIPOCTPAHCTBOM.

17.7. CoOCTBEHHBIE  BEKTOpPbl M  COOCTBEHHBIC  3HA4YCHUS JIMHEWHOTO  OIepaTopa.
XapakTepUCTUYECKUI IIOJMHOM JIMHEHMHOIO OIeparopa M €ro HHBAPUAHTHOCTb. Teopema
INamunbToHa — K.

17.8. KopHeBble MOAIPOCTPAaHCTBA JIMHEWHOIO OINlEpaTopa, UX OCHOBHbIE CBOWCTBA. PasnokeHue
BEKTOPHOI'O IIPOCTPAHCTBA B IPAMYIO CYMMY KOPHEBBIX IOAIIPOCTPAHCTB.

17.9. XKopnanoBa HopManbHasi opmMa MaTpUIIbl IMHEHHOTO onepaTopa. JXKopraHoB 6as3uc.

17.10. IlonsiTue IBOMCTBEHHOTO BEKTOPHOTO MPOCTPAHCTBA. J|BOMCTBEHHOCTh M OIEpALIMU Ha
NOaIpoCcTpaHcTBaMu. JIMHEHHbIH onepaTop, ABOWCTBEHHBIH K JaHHOMY. JIBOWCTBEHHbIE 0a3UChl U
MaTpulla JBOWCTBEHHOIO olleparopa B JBOHCTBEHHOM Oa3uce. PedeKCUBHOCTh BEKTOPHBIX
IIPOCTPAHCTB.

18. BuinHeliHbIe U KBaJpaTH4YHbIe GOPMBI

18.1 [IlommnmuueitHOoe oToOpakeHue. llomunuueiinas dopma. bununeiinas dopma. BektopHoe
NPOCTPAHCTBO OWJIMHEHHBIX (OPM HA TAHHOM BEKTOPHOM IpocTpaHcTBe. CHMMETpHUYECKHE U
KOCOCUMMeETpHYECKHe OnnrHeitHbIe popMbl. Marpuiia OuanHeHHON (GOpMBI B BHIOpPAaHHOM 0asuce u
ee npeodpazoBaHue pu cMeHe 0a3ncoB. KOHrpy?HTHOCTh MaTpHIl.

18.2. KBagpartuunsie ¢opmbl. KanHoHHuYeckuii M1 HOpPMabHBIA (B BEIIECTBEHHOM CIllydae) BHJIbI
MaTpHIIBl KBAAPATHYHON (POPMBI. 3HAKOOIIPEIETIEHHOCTh M HEBBIPOKIEHHOCTh, CUTHATYpa U PaHT.
DOKBUBAJICHTHOCTh KBaJpaTHUHbIX ¢opM. Mertonsl Jlarpamxka u SIkoOu nmpuBeneHUs] KBaAPATHIHON
dopMbl K KaHOHMuYeckoMy Buay. Kpurepuii CunbBecTpa  IMOJOXKHUTEIbLHOW OIPEAEICHHOCTU
KBaJIpaTUYHON (POPMBL.

18.3. Kococummerpuueckue (opmbl. CHUMIUIEKTHYECKAs IUIOCKOCTh.  HEBBIPOXKIIEHHOCTH
KOCOCHUMMETPHUYECKONH (QOpMBI M Pa3MEPHOCTh MPOCTPAHCTBA. Kanonuyeckue MaTpuiibl
KococummeTpuueckux ¢opm. Merox Jlarpanxa HpHUBEICHHS KOCOCHMMETPHUYECKOW (OPMBI K
KaHOHHUYECKOMY BH]LY.

19. JIuHeliHbIe POCTPAHCTBA C AONOJHUTEIbHOM CTPYKTYPOH

19.1 EsxumgoBsl mnpoctpanctBa. HepaBenctBo Komm — BynsikoBckoro. Ero cnencrsus.
OproronanbHOCTh. OpTOHOPMHpPOBaHHBIN Oa3uc. Teopema o CyIecTBOBaHUN OPTOHOPMUPOBAHHOTO
6aszuca. [Ipouecc oproronanuzanuu ['pama — [Muara. M3omopdus3m €BKIMIOBBIX MPOCTPAHCTB.
OproroHanbHas rpynna.

19.2. Cummnnextudeckas rpymnmna. Teopema o ClieKTpe CUMILIEKTUYECKOT0 ONepaTopa.

19.3. Tlonyropanunelinsie ¢popmbl. OpMUTOBBI (GopMbl U mpocTtpaHcTBa. HepaBenctBo Komm —
BbyHsikoBCKOrO B 3pMUTOBOM ciiydae. OpTOHOPMUPOBAHHBIN 0a3Kc B ApMUTOBOM IIPOCTPAHCTBE.
19.4. YHuTapHble MaTpUIbl U YHUTApHAS IPYIIIA.

20. JIuHeiinble ONIePaTOPbI HA JMHEHHBIX POCTPAHCTBAX C AONOJHHUTEIbHOM CTPYKTYPOii
20.1. JIuneiinble oneparopsl 1 O-nuHeliHble popmbl. ConpsixeHHbIN onepaTtop. CBoiicTBa onepanuu
comnpspkeHus. Kiaccbl 3pMHTOBBIX M KOCOIPMHUTOBBIX ONEpPaTOpoB. ANreOpbl SpMHUTOBBIX U
KOCODPMMTOBBIX OIEPAaTOPOB.

20.2. Marpuna conpsKEHHOr0 M CaMOCOIPSKEHHOTr0 onepaTopa. Kpurepuii paBeHCTBa ONIEpaTopoB.
CobcTBeHHbIE 3HAUEHUS U TeOpeMa 0 KaHOHMUYECKOI popMe 3pMUTOBA OmepaTopa.

20.3. [IpuBenenue KBaaApaTHUHON GOPMBI K TTIaBHBIM OCSIM. ANroput™M. MaTpuuHas popMyJInpOBKa.
OpHoBpeMeHHasi JMAaroHaJU3UPYEMOCTh TMapbl KBaJApPAaTUYHBIX (QOpM, OFHA U3 KOTOPBIX
MIOJIOXKUTENBHO OIIPE/ICIICHA.

20.4. KaHOHWYECKUH BHUJI YHUTAPHOTO U OPTOrOHAIBHOIO ONEPaTOPOB.

20.5. Hopmanbubiii oneparop. CBsi3p HOPMAJIBHOCTH W JAMAaroHaauzupyeMocTH. CrekTpasbHas
Teopema JiyIsl HOpMaJIbHOT'O OIEpaTopa.
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20.6. IlepecranoBounble omepaTopsl. [lonoxutenbHO omnpeaeneHHble omneparopbl. Teopema o
pa3JIOKEHUN HEBBIPOXKAECHHOIO OIleparopa B MPOU3BEACHUE IOJIOKUTEIBHO OINPEIEIEHHOTO
oIeparopa U U30METPUH.

20.7. BeneHne KOMILJIEKCHOM CTPYKTYpBI B BEIIECTBEHHOM INpocTpaHcTBe. KoMiuekcudukauus u
oBemiecTBiIcHHE. KOMNO3MIIMU KOMIUIEKCU(UKAIMS -- OBEIICCTBICHHE U OBELICCTBICHHE —
KOMILIEKCU(UKALIMSL.

21. AppunHbIE U eBKJINTOBBI TOUYEYHbIE MPOCTPAHCTBA

21.1. Apdunnsie npoctpanctsa. Mzomopdpusm apGuHHBIX TpocTpaHcTB. ADUHHBIE KOOPIUHATHL
CBs13b pa3IMYHBIX CUCTEM KOOPJIUHAT JIPYT C APYTOM.

21.2. IlnockoctH B addpuHHOM mpocTpancTBe. [lapamerpudeckoe 3aganue iockoctd. AddQuunas
obosnouka. BzaumHoe pacnosokeHue IBYX Iutockoctei. Addunabie dyHkuun. AddunabIe
IJIOCKOCTH KaK PELICHUSI CUCTEM JINHENHBIX YPABHEHUM.

21.3. EsximmnoBel addunubie npoctpancTtBa. Otpe3ok. Paccrosaus u yribel. Teopema IlTudaropa.
Paccrositaue ot Touku 10 miuockoctu. OOBeM napasuienenunena.

21.4. OOmwmii TepHeHAMKYJIAP K JBYM IUIOCKOCTSAM. YCIOBHE €IMHCTBEHHOCTH OOIIEro
neprneHauKkyispa. PaccrosHue Mexay mI0CKOCTSIMHU.

21.5. I'pynnbl 1 reoMeTpun. JInHeHbIE TEOMETPUU.

21.6. KBagparuunsie pynkiun B ahhuaHOM npocTpancTBe. LleHTp kBaapaTnuHON HyHKINH.
OKBUBAJCHTHOCTh KBaJAPAaTHUUHBIX (YHKIMH (apUHHBINA U eBKIUIO0B ciydan). KaHoHnueckuit BUI
KBaJPaTHIHON ()YHKIIHH.

21.7. Ksanpuku. Knaccuduxanms kBagpuk (ahGpuHHBIN U €BKIUIOB CIy4Yan).

21.8. HlmmHApHI U KOHYCHI.

5. O6pa3oBaTejibHbIE TEXHOJOTHMH, B TOM YHCJE TEXHOJOTHH YIEKTPOHHOTO OOyYeHHs] W
JAUCTAHIHMOHHBbIE 00pa3oBaTe/IbHbIE TEXHOJOIMH, HCIOJb3yeMble NPH OCYIIeCTBJIEHHH
00pa30BaTeJILHOIO MPoIecca Mo AHCIUIIHHE

B npouiecce 00yueHust HCMOIB3YIOTCS ClleAytole 00pa3oBaTelbHbIE TEXHOIOTHH:

BBoanas nexuust — gaet nepBoe 1eI0CTHOE MPEACTaBICHNUE O AUCLUITIIMHE U OPUEHTHPYET
CTyJEHTa B CHUCTEME HM3y4yeHUs NaHHOW MUCHUIUIMHBI. CTYIEHTHl 3HAKOMSATCA C Ha3Hau€HUEM U
3aJauaMy Kypca, €ro poJibl0 U MECTOM B CUCTEME YUEOHBIX TUCHMIUIMH U B CUCTEME MOATOTOBKHU B
nenoMm. Jlaetcst kpaTkuil 0030p Kypca, UCTOPHs pa3BUTHs HAYKU U MPAKTHKHU, JOCTHXKEHUS B 9TON
cdepe, IMEHA U3BECTHBIX YYEHBIX, M3JIaraloTcs MepcleKTUBHBIE HalpaBieHus ucciepoBaHuii. Ha
ATOH JIEKIIMU BBICKA3bIBAIOTCS METOJIMYECKHE U OpPraHU3allMOHHbIE 0COOEHHOCTH PabOThl B paMKax
JTAHHOM JMCLUIUINHBL, a TAK)KE JIAeTCs aHAJIN3 PEKOMEHAYeMOH yueOHO-MeTOANYECKON TNTepaTyphl.

AkajeMHYecKasi JeKIHUsl C 3JeMeHTaMHu JIeKIMH-0ecelAbl — IOCIEAOBATEIbLHOE H3JI0-
JKEHUE MaTepuaia, OCYIIECTBISEMOE INPEUMYIIECTBEHHO B BHJE MOHOJIOra IPENoJaBaTels.
DneMeHTHI JIeKIIMU-0ece/lbl 00ecTIeYnBa0T KOHTAKT MpenojaBaTelis ¢ ayIuTOpUe, 4To O3BOJISET
NpUBJIEKaTh BHUMaHUE CTYJICHTOB K HauboJee BaKHBIM TeMaM JUCLUIUIMHBL, aKTUBHO BOBJIEKATh UX
B y4eOHBI MpoIiecc, KOHTPOJUPOBATH TEMIT U3JI0KEHUs Y4eOHOro MaTepuaia B 3aBUCUMOCTU OT
YPOBHS €70 BOCIIPUSATHS.

IIpakTHyeckoe 3aHsiTHe — 3aHATHE, IOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U
HABBIKOB I10 3aKPEIJICHUIO MTOYYEHHbIX Ha JIEKIIUY 3HAaHUM.

KoHcyabTanum — BHJ y4ueOHBIX 3aHATHH, SBISIONIMKICA OJHOM H3 (OpPM KOHTPOJIS
CaMOCTOSITENIbHON paboTHI CTYyIeHTOB. Ha KOHCYNIbTaIMsX 10 Mpoch0e CTyICHTOB pacCMaTpPUBAIOTCS
HaunOoJiee CI0KHbIE MOMEHTHI IPU OCBOCHUU MaTepHaja JUCIUIUIMHBL, peno/jaBareib OTBeYaeT Ha
BOIIPOCHI CTYJICHTOB, KOTOPbIE BOSHUKAIOT Y HUX B MPOIIECCE CAMOCTOSITEIbHON paboTHI.

B nporiecce 00yueHus: UCIONB3YIOTCS CIEAYIONIME TEXHOJIOTHH HIIEKTPOHHOTO 00y4eHUs U
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHU:
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JIeKTpOoHHBIe y4eOHbIe Kypcbl «Auaredopa (MKH-1150)» n «Aaredopa (MKH-2150)» B
LMS Daexkrpounsblii ynusepcuter Moodle SpI'Y, B koTophIX:

- TpPEIACTaBICHBl 3aJaHHsA JUII CAMOCTOSTEIBHOH palboThl OOyJalmuxcs IO TeMaM
JUCLUIUIMHBI,

- OCYILIECTBIISIETCS IIPOBEIECHUE OTJEIbHBIX MEPONIPUATUI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTHU
CTY/IECHTOB;

- [peACTaBJIEHbl TEKCTHI JEKLUUI IO OTAEIbHBIM TEMaM JUCLUIUINHBI;

- IPEJCTaBJIECHbI PaBUJIa POXOXKACHUS IPOMEXYTOYHOM aTTECTAllUU 110 TUCLUITIIMHE;

- IPEeACTaBJIEH CIHMCOK y4eOHOW JIUTEpaTyphl, PEKOMEHYEMOH /111 OCBOEHUS AUCLUIIINHBL;

- mpencrasieHa HHGopMalys o popMe U BpeMEHHU NIPOBEJECHUS KOHCYIbTAlUH IO TUCLUILIMHE
B PEKHUME OHJIANH;

- IOCPeICTBOM ()OopyMa OCYLIECTBISETCS CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJIEHCTBHE
MEXy 00y4JaroIIMMUCS U NIPENOJABATENIEM B paMKaX U3Y4EHUsI JUCLIUIUINHBI.

6. IlepeyeHb JMUEH3MOHHOTO W (MJIM) CBOOOJHO PACHPOCTPAHIEMOIr0 IPOrPaMMHOIO
o0ecrneyeHusl, MCIOJIb3YyeMOI0 IPH OCYLIeCTBJIEHUM 00pa30BaTEJbHOIO IHpouecca o
AUCHUILINHE

B nporecce ocytiecTBiaeHus 00pa3oBaTeNIbHOTO MPOIEcca MO JUCHUTIITUHE UCTIOJIb3YIOTCS:

JJIA q)OpMI/IpOBaHI/IH MaTepI/IaJIOB JJIA TeKyHIGFO KOHTpOJI?[ yCHCBaeMOCTI/I 158 HpOBeI[eHI/ISI
POMEKYTOUYHOU aTTeCTalNH, sl POPMUPOBAHUS METOINIECKUX MATEPUAIIOB TI0 AUCIUTIINHE:

- nporpammel Microsoft Office;

- u3zareabckasa cucrteMa LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBIX MNpodecCHOHANBHBIX 0a3 JAaHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMBbIX NPH OCYLIECTBJICHHH 00pa30BaTEJBLHOIO Ipouecca 1o
AUCHHILINHE (PU HE00X0IMMOCTH)

B nporuiecce ocyiectBiaeHus: 00pa3oBaTeabLHOrO Mpolecca Mo AUCHUILIMHE UCTIONb3YETCs
ABToMaTtu3upoBaHHas 6nOnnoTeuHo-uHpopmannonHas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOIi M IONOJTHUTEILHON Y4e0HOIi JIUTEPaTYpPbl, pecypcoB HH(POPMALHMOHHO-
TeJ1eKOMMYHUKANOHHON ceTH «/HTepHeT» (NMPH HEO0XOAMMOCTH), PEKOMEHIYeMbIX IJIs
OCBOCHMS IMCIUIIHHBI

a) OCHOBHAasI JTUTEepaTypa

1. Kocrpuxun, A. . Beenenue B anredpy : yueoHuk : B 3 yactsax / A. . Koctpukun. —MockBa
MIIHMO, 2020 — UYacte I : OcnoBel amre6psr — 2020. — 271 c.
https://e.lanbook.com/book/146749

2. Koctpukun, A. . Benenue B anredpy : yaeOHuk : B 3 vactsx / A. Y. Koctpukua.— MockBa
MIIHMO, 2020 — Yacte II : Jluneiinas amrebpa — 2020. — 367 c.
https://e.lanbook.com/book/146750

3. Koctpukun, A. 1. Beenenue B anreOpy : yueOHuk : B 3 vacTsx / A. U. Koctpukun. — Mocksa
: MIIHMO, 2020 — Yacte III : OcHoBHble cTpykTyphl anredpsr — 2020. — 271 c.
https://e.lanbook.com/book/146751
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http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

Kypomr, A. I'. Kypc Beicmieii anredpsr : yueOHuk s By3oB / A. I'. Kypom. — Cankr-
[TerepOypr : Jlanb, 2022. — 432 c. https://e.lanbook.com/book/183725

COopHuKk 3ama4 no anredpe : ydeOHoe mocobue. — Mocksa : MIITHMO, 2009. — 408 c.
https://e.lanbook.com/book/9360

3anaun o anredpe. I cemectp : mpaktukym / M. A. 3aBomguukoB, M. E. Copokuna. — Spoci.
roc. yH-t wuMm. II. TI. [emmmoBa. — SpocmaBip : Spl'Y, 2019. — 44c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20190207.pdf

Tumodeera H.B. Jluneiinas anreOpa. CoBpeMenHnas anreOpa: ydeOnoe mocodme / H.B.
Tumodeena; APT'Y um. IL.I". lemunosa. - Spocnasns: APTY, 2012. - 114c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf

Tumodeera H.B. Jluneiinas anreOpa. CoBpeMenHas anreOpa: ydeOnoe mocodme / H.B.
Tumodeena; APT'Y um. IL.I". lemunosa. - Spocnasns: APT'Y, 2017. - 136¢.
http://www.lib.uniyar.ac.ru/edocs/iuni/20170206.pdf

0) 10MOJTHUTEILHAS JIUTEpaTypa

1.

['myxoB, M. M. Anrebpa : yueOnuk st By30B / M. M. 'myxos, B. I1. Enuzapos, A. A.
HeuaeB. — Cankt-IlerepOypr : Jlans, 2022. — 608 c. https://e.lanbook.com/book/187793

Jlapun, C. B. AnreOpa: MHOro4JIeHH : yueOHoe ocooue st By3oB / C. B. Jlapun. —
Mocksa : U3narennctBo FOpaiit, 2022. — 136 ¢.  https://urait.ru/bcode/493274

Oxynes, JI. f1. Beicmas anre6pa : yaeOnuk / JI. f. OxyneB. — Cankr-IletepOypr : Jlans,
2021. — 336 c. https://e.lanbook.com/book/167769

Okynes, JI. SI. CoopHuk 3a1a4 1o BeICIIeH anredpe : yuedHoe mocoodwue / JI. 1. OkyHeB. —
Cankr-IlerepOypr : Jlanp, 2021. — 192 c. https://e.lanbook.com/book/167770

[Tpockypsixos, U. B. COopHuK 3a1a4 1o JMHENHHON anredpe : yuedHoe nocodue /i By30B /
H. B. IlpockypsikoB. — Cankr-IlerepOypr : Jlans, 2022. — 476 c.
https://e.lanbook.com/book/183752

B) pecypchl cetu «MHTEpHET»

1.2nexrponnsie katajgoru HB SIpI'Y  http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
2.0nekTpoHHast OnbauoTeka yueOHbIX MaTepuanos SApl'yY
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

9. MatepunaibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs JIsl OCylIeCTBJIeHUsI 00pa30BaTeIbHOIO
npouecca no AMCHUILVINHE

MaTCpI/IaJ'IBHO-TCXHI/IquKaSI 63.33, HCO6XOZ[I/IM3.}I AJIL OCYHICCTBJICHUA 06pa30BaTCHBHOF0

nmponecca nmo JMCHUINIMHE BKIIFOYACT B CBOM COCTaB CIEIHUAIbHBIC IIOMEIICHUS

- y‘{e6HBIC AyJUTOPpUHN IUIA IPOBCACHUS 3aHSATHH JIEKITUOHHOI'O THUIIA,
- y‘{e6HBIe AyJUTOpUHN U1 TPOBCACHUSA TPAKTUUCCKHUX 3aHATHH (CCMI/IHapOB);
- y‘{e6HBIe AyJUTOPUN IUIA TPOBCACHUS I'PYHIIOBBIX U MHAUBUAYAJIbHBIX KOHCYHBT&HHﬁ;

13


http://www.lib.uniyar.ac.ru/edocs/iuni/20190207.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20170206.pdf
https://urait.ru/bcode/493274

- yueOHBIE ayTUTOPUU JIJIsl IPOBEICHUS TEKYILIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluu;
- IOMEIICHUS IS CAMOCTOSITEIbHON paboTHI;

- IOMCHICHUSA IJId XPAaHCHUSA U HpO(bI/IJIaKTI/I'-IGCKOFO O6CJIy)KI/IBaHI/I$I TCXHUYCCKHUX CPCACTB
00y4eHusl.

CrenpanpHple TIOMEIIEHUS YKOMIUIEKTOBAHBI CPEICTBAMHM OOYYEHUS, CIYXKALIUMH IS
npezcTaBieHus yueOHoi nHpopmManuy 60IbIION ayAUTOPHH.

[Tomemienust Ansi CaMOCTOSATENBHOW pPabOThl OOYYAIOUIMXCS OCHAIIEHBl KOMITBIOTEPHOM
TEXHUKOH C BO3MOYKHOCTBIO TOAKIIOYCHHS K ceTd «VIHTepHeT» M o0ecmeyeHHeM J0CTyma K
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa3oBarenbHol cpeae Apl'Y.

ABTOp(BI):

Jouent kadenpsr anredpsi
Y MaTeMaTH4YeCKOu JOruky, K. ¢.-mM. H.  M.E. Copokuna

JoteHT kKadenpsr anredpbl
¥ MaTeMaTU4eCKOH JIOTUKH, K. @.-M. H.  M.A. 3aBoJUnKOB

IIpuiaoxenune Ne 1 k padoueil nporpaMmmMe JMCUHIIIHHbBI
«MeTtoabl H cpeacTBa KPUNTOrpadpuyecKoi 3aliuThl HH(POPMALMID)

DoH/1 OLICHOYHBIX CPEACTB

14



JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MPOMEKYTOYHOI aTTeCTALMHU CTY/IeHTOB
1O JUCHUIINHE

1. TunoBble KOHTPOJILHBIE 32IaHUSI M HHbIE MaTEePHAJIbI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIsl YCIeBaeMOCTH

3aganus 1Sl CAMOCTOSITe/ILHOI padoThI
(naHHBI€ 3a/1aHUs BBIMOJIHIIOTCS CTYACHTOM CAMOCTOSITENIEHO
U IIPEToaBaTesieM B 0053aTeIbHOM MOPSIKE HE MPOBEPSIOTCS)

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

Pazmen 2.1: Omnpenenuts, SBISETCS JIM CIEAYIONIEE OTOOPaKCHHE MHOXKECTB WHBCKTHUBHBIM,
CIOPBEKTHBHBIM, OuekTUBHBIM: f : R+xR+ — R: (x,y) E— lg(x+1)/y.

Pazmen 2.2: Kakumm cBoiictBamu (pedIeKCHBHOCTb, CHMMETPUYHOCTb, TPAaH3UTHUBHOCTH,
aHTUPe(DIECKCUBHOCTh, aHTUCUMMETPUYHOCTE) 00J1a]aeT OTHOIIEHHE p HAa MHOXKecTBe R[X]: fpg <
[f(a) —g(a)| < 1 mst Bcex a € R.

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

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

3aganus no teme Ne 3 «CucreMbl JIMHEHHBIX YPAaBHEHHII»:
Paznen 3.1: Penth cucreMy JTUHEHHBIX YpaBHEHU:

X1+ 3X2 — 2Xx3 + X4 = 3,

2X1—2X2+ X3=-3,

—Xx1+X2—4x3+3Xa=-1,

3X1—Xo+X3—2x4=2.

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

X1—4 X2+ 2X3—x4=0,

4xX1—2%x2+X3—3x4=0,

X1+10x2—5x3+3Xx4=0.

3aganus no teme Ne 4 «BeKTOpHBIE IPOCTPAHCTBA»:

Paznen 4.1: SIBnsercs nu BEKTOPHBIM MPOCTPAHCTBOM Haj mojieM (Q MHOXECTBO X YHCEN BHA
atbV2,ab € Q, ¢ orepanusaIMU CII0KEHHS U YMHOKEHHSI Ha DJIEMEHTHI ot Q?

Pasnen 4.2: Jloka3aTs, uto cucrema a* = (1; 1; —3; 0), a> = (3; —2; 1; 7), a® = (2; —5; 1; 1) BEKTOPOB
npocTpancTsa R* nuneiino neszaBucuma.

Pasnen 4.3: Ssnsercs ma otobpakenne f: R® — R3, f(X1,X2,X3) = (X1+2X3,0,0), muHeiinsM? Kakumu
cBoiicTBamMM OHO 00JaaeT?

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

2 =2 4 0
3 1 -2 -1 2 (15)

—4 -3 3 1 6 2
Pasznen 5.2: Haiitn panr maTpuis

6 —4 -1

4 -1 6

2 -1 1
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Paznen 5.3: Haiiti MaTpuity, oOpaTHYIO JaHHOM:
1 -2 1
1 -1 3
-2 1 =2
Paznen 5.4: Pemmthb cucteMy JTMHEHHBIX YPAaBHEHHI METOAOM OOpAaTHON MaTpPHUIIBL:
T, — 2Ty + 33 = 3,
Ty — T + 3wy = —10,
—2xy + 19 — 224 = 3.

Paznen 5.5: Jlokaszats, uro cuctemsl €1 = (1; —1; 0), e2=(0; —1; 1),e3=(0; 0; ) mar = (0; 1; =2), a
= (4; 0; 0), a3 = (0; 1; 0) BekTOpOB apupMETHUECKOTO IIPOCTpaHCTBA R® ABNAIOTCA GazMCaMu TOTO
npoctpancTBa. Haiitu marpuiyy nepexoaa oT mepBoro 6asuca ko BropoMy. HaillTu koopauHaThbi
BEKTOpPa & BO BTOPOM 0a3uce, ecu B IepBOM Oasrce OH UMeeT KoopAuHathl 12, -3, -5.

Pasnen 5.6: Hanmcars Matpuiy muneiiHoro otoopaxenus f: R® — R3, f(x1,X2,X3) = (X1-X3, 5X3, -X3).
Pazpen 5.7: UccnenoBarh cucTeMy Ha COBMECTHOCTh IO Kpurtepuro Kponekepa — Kamemu:
(20, + 29 — 3wy + day = -1,

3r, — 2y + 223 — 14 = 2,

—2x1 + 220 — 13 + 314 = 0,

[ dxy — 2y — 203+ a4 = 2.

Paznen 5.8: Haiitu ¢dyHnameHTanbHbIi HA0Op pelIeHU CUCTEMBI
(2, + 32y 4 223 =0,

T, — 2x3 — D3 =0,

=3z, + 19+ 15 =0,

Tas — a3 = 0.

\

3aganus nmo teme Ne 6 «Onpeneanresan»:

Paznen 6.1: Haittu ynucno uaBepcuii 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

Pazyen 6.4: BeIaucIuTh ONpeIeTuTelb TyTeM BO3BEICHUS €T0 B KBaJpar:
a b ¢ d
—b a d —c
—c —d a b
—d ¢ —b a
Paznen 6.5: Haiitu matpuity, 0OpaTHyIO JTaHHOM:
1 -2 1
A= 1 -1 3
-2 1 =2

T, — 2xs + x5 =3,

T, — Ty + 313 = —10,
Pa3znen 6.6: PemnTh cucteMy TMHENHHBIX ypaBHEHHM MeTo10M Kpamepa: —2xy + 2y — 2ay = 3,
Paznen 6.7: HaitTu paHr MaTpuibl METOJOM OKAMMIISFOIIIMX MUHOPOB:
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10 2 0
20 4 0
01 -3 1
15 0 0

3aganuda no reme Ne 7 « KoMIieKCHEBIE YHCIA»:
(4—4)(2+i) | «
a1
1) Beruncours: 2%
2) Borancnure; V48 + 14i.
3) HaifTu MHOXECTBO TOYEK KOMIUICKCHOH IUIOCKOCTH, YIOBJCTBOPSIOIIUX  YCIIOBHIO
|z| - |z — 1| = 5.

t —i? +2=0.

4) Pemnth ypaBHeHue Haj nosiem C:

5) 3anucath B TpPUTOHOMETPUYECKOH hopme: —2v/2 4+ 2V/2i.
i\13 i \15

(=)™ + (d§;—1 )"

1 — 2i.

6) BeruuciauTs:

7) BoruuciauTs:

3aganus no teme Ne 8 «Anredpanyeckue CTpyKTypbD»:

Paznen 8.1: Omnepanuio Ha HEMYCTOM MHOXKECTBE MOXHO 3aJjaTb HE €AMHCTBEHHBIM CIIOCOOOM.
[TpuBecTu npumep MHOXKECTBA U BBECTU HAa HEM JBE OIEpallM TaK, YTOObl OTHOCUTEIBHO OJHOM
OIlepalyy JaHHOE MHOXKECTBO SIBJISUIOCH IPYIIIOH, 8 OTHOCUTENIBHO APYroi — HeT.

Paznen 8.2: Jloka3zarh, 4TO MHOXeCTBO R[X] sBiseTcs rpynnoill OTHOCUTEIBHO OIepaluu
KOMITO3ULIUH.

Pasmen 8.3: SBmsercss nm ciemyiomee oroOpaxeHwe Tpynn romomopdusmom? B ciydae
IOJIOKUTEIBHOIO OTBETa BBIICHUTBH, SBISIETCS JIM OHO MOHOMOP(U3MOM, 3SHUMOPPHU3MOM,
uzomopdpmmowm: f: (Z, +) — (Z, +): f(x)=2x.

Pa3nen 8.4: Halitu nopsnok anemMeHnTa 3 B MyJIbTUIIIIMKATUBHOM rpynme ['11.

Paznen 8.5: SBnsercs nu cnenyromiee orodpaxkenue romomopduzmom kosetr: ¢: (Z,+,X) — (Z,+,%):
d(x)=2x.

Paznen 8.6: SIBnsiercsa MM JaHHOE MHOXKECTBO KOJBIIOM HJIM TOJIEM OTHOCHTEIBHO YKa3aHHBIX
OTepaLHii: Z[\/2] ={a+ b\/2, a,be€Z},+ x?

3aganus nmo teme Ne 9 «KoJ1b110 MHOTOYICHOB OT OJHOM IEPEMEHHOI»:

Paznen 9.1: B kosbiie Z7[X] HaiiTH MHOTOWICH HAUMEHBIICH CTEIIEHH, SKBUBAJICHTHBIH MHOTOWICHY
() =4x 4+ £ + 2610 — 8 4+ 3¢ —x — 3

Paznen 9.2: Pa3noxuTh MHOTOWIEH MO CTENEHSAM X-Xo U HAlTH 3HAYEHUSI €r0 IPOU3BOIHBIX B TOUKE
xo: f(@) =z*+ 42 + 627 + 102 + 20, =zo = —2.

Paznen 9.3: IlocTpouTh MHOTOUJIEH CTENIEHH CO cTaplInM KoddduuueHTom 1, umeromuit kopau 1, 2
KpaTHoOcTU 2 U 4.

3ananus nmo teme Ne 10 «Teopusi 7eJJMMOCTH B KOJIbIAX HeJIbIX YHCEJ 1 MHOTOYJIEHOB HAJl
MoJIeM»:

Pazmen 10.1: Paszgenuts ¢ ocratkom wmuorowieH f(X) wa wmuorouwren ¢(X) Hax monem R:
flx) =22* —32° + 42 - 52 +6, gx)=2>-3x+1

. 4, .3 2 : 3, .9
Pasnen 10.2: Haittu HOJl muorownenos: & +¢° =3z —4or —1 m a° 4+ 2" —ow -1
Pasnen 10.3: Haiftm Bce 3HaueHHs A, TPH KOTOPHIX MMEIOT OOIIMiI KOPEHb MHOTOUICHBI

22— +2 u 2+ Ar+2
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Pasnen 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: BeiienuB kpaTHbIC HEITPUBOAMMBIC MHOKHUTEIU IAHHOTO MHOTOYWICHA, Pa3JIOKUTh €ro

Ha HeNPUBOMMBIE MHOKHTENH: L5 + 227 + 525 + 62° + 8zt + 62° + 522 + 27 + 1.

3aganuga no reme Ne 11 «MHOro4jieHbl HaJl YHCJIOBLIMH IMOJISIMU:
Pasnen 11.1: Haiitu Bce panoHaabHbIE KOPHU MHOTOYJIEHA 6x* 4+ 1923 — 722 — 262 + 12,
Paznen 11.2: Toas3yscek ¢popmynoit Kapaano, pemuTs ypaBHEHHE x* 4+ 6x + 2 =0.

4 3 )
Paznen 11.3: CocraButs psiz llITypma u OTAEIMTS KOPHUA MHOTOUWIeHa £ +4x” — 122 4+ 9.

3ananus nmo teme Ne 12 «MHOro4wieHbl OT HECKOJbLKHUX MEePEeMEHHbIX»:

1) Beipa3uTh MHOTOWIEH B BHAC MHOTOUWICHA OT JJICMEHTAPHBIX CUMMETPUYCCKUX (YHKITHI:
(181:172 -+ Ig)(iﬂlﬂig + 2172)(1132:173 + 2?1).

2) HaiiTu MHOTOWIEH 4YETBEPTOH CTENEHH, KOPHSAMU KOTOPOTO SIBISIOTCS KYOBbI KOMIUICKCHBIX
KOpHeil MHorouneHa X*-x-1.

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

@ @t —B8a+1=0

?
1) OcBOOOAMTHCS OT UPPALMOHATIBHOCTH B 3HAMEHATEIE APOOoH o - 1
2) lokasartb, 4TO

a) Flz]/{(x —a) ~ F (F — nouxe);
6) Rlz]/{z* +1) ~ C;
B) Rlz]/(2” + z + 1) ~ C.

3amannusa mo teme Ne 14 «Koneunble moJis
1) TlpuBectu npumep muorowiena f(X) 4-i crenenu u3 Kosipua Zz[X|, HEOPUBOAUMOTO HaJ Z2.
2) TMoctpouTts mose Fie kak hakTopkosbio Z2[X] mo uaeaty, mopokacHHoMy MHorowieHoM f(X) u3
3agaHus 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, o6patHbIii a>-a-1 B Fis.
5) Haiitu kakyr-1100 00pa3yroIy0 MyIbTUILTUKATUBHON Tpymbl Fi6*.
6) CKoJbKO BCEro 00pa3yroInux 3IeMeHTOB y rpymisl F16*? Halitu ux Bee.

3aganus no teme Ne 15 «I'pynnbi»

Paznen 15.1: HaiiTu cMexHbIe KJIacchl aJANTUBHOMN rpymiel R mo noarpymnmne Z.

Paznen 15.2: byzner nu rpynna o6paTUMBIX 3JIEMEHTOB KOJbla Z16 IIUKIMYECKOM?

Paznen 15.3: Haiitu Bce nepBooOpa3Hble KOpHHU creneHu 10 u3 enHuIIbI.

Pasnen 15.4: Jlokasath, uTo moArpyrmna Matpuil ¢ onpeaenureneM 1 rpymmnsl GLa(R) HopManbHa.

3aganus no reMe «BeKTOpHbIE MPOCTPAHCTBA»

1. Jlokaxxure, 4TO OOpaTHBIN BEKTOP K JAHHOMY €/IMHCTBEHEH.

2. Nokaxwute paBeHctBo 0 - a = 0.

3. JlokaxxuTe paBeHCTBO (—0O)X = —0X.

4. Jlokaxxute paBeHCTBO: (a0 — B)V = av — Bv.

5. Jokaxure, uro s V a,b € V ypaBHeHHe @ + X = b MeeT eIMHCTBEHHOE pelIeHue.

6. Jlokaxxute, 9to u3 paBeHcTBa o - a = 0 cinemyer o= 0 nm a = 0.

7. bByzaer num BEKTOpHBIM IPOCTPAHCTBOM MHOXKECTBO BEKTOPOB, KOMIUIAHAPHBIX HEKOTOPOH
(buKCHpPOBaHHOM TIOCKOCTH?
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8. SIBnsieTcs i1 BEKTOPHBIM IIPOCTPAHCTBOM MHOXKECTBO R+ ¢ aaIuTUBHON onepanueil X © y = Xy u
YMHOXXCHHEM Ha CKaJIsip oX = X0?

9. Byner 1 BEKTOPHBIM MPOCTPAHCTBOM MHOXKECTBO LIEJNBIX YUceN Z ¢ ONepalueil cloXeHus: Hajl
MOJIEM pallMOHANIBHBIX yncen Q7

10. byzner nu BEKTOPHBIM POCTPAHCTBOM MHOXECTBO LIEJBIX YUCEN Z C Olepalueil CIoKeHNs Hall
nonem F2 = {0,1}?

11. SIBnsieTcst 1M BEKTOPHBIM IIpocTpaHcTBoM F2n nax F2?

12. SIBasieTcst M MHOKECTBO BCEX MarmyecKUX KBaJpPaTOB MOpsiKa 3 BEKTOPHBIM MPOCTPAHCTBOM
OTHOCHUTEJIBHO CJIOKEHUs?

13. Ilycts X - mpOM3BOJIBHOE MHOXKECTBO. V - MHOXECTBO MOAMHOXecTB B X. SIBisercs s
BEKTOPHBIM MPOCTPAHCTBOM MHOXKECTBO V OTHOCHTEIILHO OIEpalyy MepecedeHus Hax noiem F2?
OTHOCUTEIBHO OTlepaliii CHMMETPHUYECKON pa3HOCTH A Haj nojem F2?

3aganuga no reme «JInneiinasi 3aBUCUMOCTE H 0a3uc»

1. SIBnsercs au BekTOpHBIM npoctpaHcTBoM B Matn(R) mMHOkecTBO cummerpuyeckux matpuil? B
ClIydae MOJIOKUTEILHOTO OTBETa HAWIUTE KaKoi-HUOY b 6a3uC U pa3MEepPHOCTb.

2. SIBnsiercs M BEKTOPHBIM TpocTpaHcTBoM B Matn(R) MHOKECTBO KOCOCHMMETPHUYSCKUX MATPHIL?
B ciydae monoxuTensHOro 0TBETa HalAUTe Kakoi-HHOYIb 6a3uc U pa3MepHOCTb.

3. Ssastrorest s Bekroper 2 = (1, —-1,0,-1),b=(2,-1,1,0),c=(2,-2,0,1),d=(-1, 0, 1, 0)?

5. SIBasrores m Bektops (1 +1, 2, —i), (=1 — 1, 0, 2i), (0, i, 3i) auHEelHO 3aBUCUMBIMU?

6. SIBisarorces i maorowiensl f1 =1+ X, f2 =1 —2Xx + X2, f3 =2 — 3X + X2 n1uHENHO 3aBUCUMBIMHU?
7. SIBnstoTCs i GYHKIMA SINX 1 COSX JIMHEHHO 3aBUCHMBIMH?

8. lonomaute BekTopsl (1, —1, 1, 1), (0, —1, 1, 0) mo 6a3uca mpoctpancTea R3.

9. Haitnure 6a3uc npocTpaHCTBa PEIICHUH CUCTEMBI

2X1+x2—%x3+x4 =0,

2x1 —x2 +3x3 —x4 = 0.

X1 —2x2 +2x3 —2x4=0.

10. HatimuTe 6a3uc mpocTpaHCTBA PEIICHUH 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. ITycts €1, €2, €3 - nuHeliHO He3aBUCHMEBIE BEKTOPHL. ByIyT I IMHEIHO 3aBUCUMBIMU BEKTOPHI &
=el+e2+e3,b=el—e2+e3,c=el —e2—e3?

12. ITycts €1, €2, €3 - nuHeliHO HE3aBUCHMEBIE BEKTOPHL. ByIyT I INHEIHO 3aBUCUMBIMU BEKTOPHI &
=el+e2,b=el+e3,c=e2+e3?

3aganus no reme «Ilognpocrpancrea»

1 . SIBnsieTcs M BEKTOPHBIM MoAnpocTpancTBoM B Matn(R) MHOKECTBO CUMMETPUYECKUX MaTPHIL?
B ciydae nonoXuTenpHOro 0TBeTa HalIMTe pa3MEPHOCTD MOANIPOCTPAHCTBA.

2. SlBnsercs M BEKTOpHBIM ToanpocTpancTBoM B Matn(R) MHOXECTBO KOCOCMMMETPUYECKUX
MaTtpun? B ciaydae MosoKUTEIbHOr0 OTBETA HAWIUTE pa3MEPHOCTh MOAIIPOCTPAHCTBA.

3. SIBnsieTcs M BEKTOPHBIM Mo rpocTpaHcTBoM B Matn(R) MHOkeCTBO MaTpHIL CO CIIeZ0M, PaBHBIM
0? B ciyuae noj0XUTENIbHOIO OTBETA HAAUTE Pa3MEPHOCTH MOANPOCTPAHCTBA.

4. SIBnsieTcst M BEKTOPHBIM moAnpocTpancTBoM B Matn(R) MHOkecTBO MaTpuil ¢ onpeaenutenem 07
B cnyuae nonoXuTenbHOro 0TBeTa HaliuTe pa3sMEPHOCTh NOANPOCTPAHCTBA.

5. SIBnsercs au BEKTOPHBIM MOJAIPOCTPAHCTBOM B IPOCTPAHCTBE MHOTOYJIEHOB CTEIIEHU HE BhIIIE 2
MHOKECTBO MHOTOWJIEHOB C HYJIEBBIM JUCKPUMHHAHTOM? B ciyyae NOJOXHUTEIBHOTO OTBETA
HaliAUuTe pa3MEepPHOCTh MOANPOCTPAHCTBA.

6. SIBisieTcs I BEKTOPHBIM MOANPOCTPAHCTBOM B R4 MHOKeCTBO BEKTOPOB (X, Y, Z, t), KOOpAMHATHI
KOTOPBIX YAOBJETBOPSAIOT PaBeHCTBY X + Y = zt. B ciydae moyioXUTEIBHOTO OTBETa HaWAMTE
pa3MepHOCTh OAIPOCTPAHCTBA.
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7. SIBnsieTcst M BEKTOPHBIM MOJIIPOCTPAHCTBOM B RN MHOkecTBO BekTopoB (X1, X2, . . ., Xn),
KOOPJIMHATHI KOTOPBIX YAOBIECTBOPSIOT paBeHCTBY X1 +X2 +- - -+XNn = 0. B ciy4yae nosoXUuTeIbHOTO
OTBETa HAWJUTE Pa3MEPHOCTH TOIPOCTPAHCTBA.

8. SIBiseTcst 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 monoXuTeNbHOTO OTBETA HAMIUTE Pa3MEPHOCTD MOANPOCTPAHCTBA.

9. SIBisleTcst M BEKTOPHBIM IOAMPOCTPaHCTBOM B R4 MHOXecTBO BekTOpoB (X1, X2, X3, X4),
KOOPJMHATHI KOTOPBIX YIOBIETBOPSIIOT CUCTEME

—X1+X2+x3+x4=1,

2X1 —Xx2 + 3x3 — x4 = 2.

B ciyyae nonoxuTensHOro OTBeTa HaIMTe pa3MEepHOCTD MOANPOCTPAHCTBA.

3ananus no treme «KoopauHaTel BeKTOpa B 0azuce»

1 . Haititu 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=(0,1,1)}.

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 TIpocTpancTBe F33.

6. B BexropHoM npoctpanctse F33 BeImuImTe Bce BEKTOPHI, KOTOPBIE B IMape ¢ BEKTOPOM a =

(1, 2, 1), 006pa3yroT TMHEWHO 3aBUCUMYIO CUCTEMY (JIeKaT Ha OJHON MPSIMOH) .

7. B BeKTOpHOM IpocTpaHcTBe F53 BhIMUIINTE BCE BEKTOPBI, KOTOPHIE BMECTE C BEKTOpaMH a =
(1,2,4)ub=(2,1, 3), 00pa3yroT JTUHEHHO 3aBUCUMYIO CHCTEMY (JIe)KAT B OJTHOM MJIOCKOCTH) .

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. Bextop a= (1, 2, 3) 3agan cBoMMH KoopanHaTaMu B cranaapTHom basuce 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}.

3aganus no teme «CymMMa U nepecedeHue NOANPOCTPAHCTB

1. Hansl V1 =<al =(1,2,1),a2=(1,1,-1),a3=(1,3,3)>uV2=<bl =(2,3,-1),b2 =
(1,2-2),b3=(1, 1, -3) >. Haiinure 6a3uce noanpocrpancts V1, V2, V1 + V2, V1 N V2. Haiigure
Pa3MEepHOCTH ATHUX TOANPOCTPAHCTB. YOeauTech Ha mpumepe B ToM, uto opmyna dim(V1 + V2)
=dimV1 + dimV2 — dim(V1 N V2) BepHa.

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

4x2 + 2x3 + 2x4 =0,

—X1+x2—-x4=0.

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

3. Haitnure 6a3uc u pazmeprocts noanpoctpancts V1, V2, V1+V2, VI N V2, tne 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. Haiinute 6asuc u pazmepHocTh noanpoctpancts V1, V2, V1 +V2, V1 NV2, roe V1 = {(x1, X2,
X3, x4) eR|x1 + x2 = 0,x3 + x4 = 0}, V2 = {(x1,x2,x3,x4) € Rx1 + x2 + x3 + x4 = 0}.

5. Iycrts L1 u L2 mognpoctpanctea B V . Ecom dim(L1 + L2) =1 + dim(L1 N L2), To cymma L1 +
L2 paBHa 0JTHOMY W3 ATHX IPOCTPAHCTB, a epeceueHue L1 N L2 npyromy.

6. Ilycts U, V , W BekTOpHBIE MOANPOCTPAaHCTBA. MOXKHO JIM YTBEPKJ1aTh, YTO BEPHO PABEHCTBO
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UNNM+W)=UNV)+(@UNW).

3aganus no reme «JInHelHbIE 0TOOPAKEHHSD

1. SABastoTCs M OTOOpaKEHMSI JIMHEHHBIMU :

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, XxIx2x3x4).

2. SIBnsieTCsl M JIMHEHHBIM 0TOOpaXCHUEM TTOBOPOT B INIOCKOCTH R2 BOKpyr Havana KOOpIuHAT Ha
yrout 90 rpagycoB? 3amaiiTe 3T0 oTOOpakeHHEe GopMyIaMHu.

3. SIBnsieTcs M IMHEHHBIM OTOOpaKEHHUEM TIOBOPOT B IUIOCKOCTH R2 BOKpyr Havana KOOpIuHAT Ha
yrou 180 rpamycoB? 3amaiite 3T0 0TOOpaxeHue Gopmynamu.

4. SIBnsiercs M TMHEHHBIM 0TOOpaKEHHEM MTOBOPOT B TUIOCKOCTH R2 BOKpyYT Havasia KOOpAWHAT Ha
yron a? 3agaiite 3To 0TOOpakeHue GopMmyiamu.

5. JHokaxwurte, 4ro mpoekius Bekropa Ha ock OX B miockoctu XOY sBiseTCS JIHHEHHBIM
otoOpakeHHeM. 3aanTe 3T0 0ToOpakeHue popMyaamu.

6. SBnsieTcs MU TMHEHHBIM OTOOPaXKEHHEM MOBOPOT B MpocTpaHncTBe R3 Bokpyr ocu Oz Ha yroa 90
rpaaycoB? 3amaiite 310 oToOpakeHnue GopMyIaMu.

7. SIBysieTcs M JIMHEHHBIM OTOOpaKEHUEM MTOBOPOT B ipocTpancTBe R3 Bokpyr ocu OX Ha yron 180
rpaaycoB? 3amaiite 3To oToOpaxkeHue popmynamu.

8. SIBnsercs M NMHEHHBIM OTOOpPaXXKEHHMEM CHUMMETPHUsi OTHOCHTENbHO ocu OX B miockoctn R2?
3anaiite 3TO OTOOpakeHNE POPMYIIaMHu.

9. SIBnsercst MM JTUHEHHBIM OTOOpaKEHUEM CHUMMETPHS OTHOCHUTENbHO ocu QY B miaockoctu R2?
3anaiite 3T0 0TOOpakeHNE POPMYyIIaMHu.

10. SIByisieTcst T TMHEWHBIM OTOOPAYKEHHEM CHMMETPHUSI OTHOCHUTEIIBHO MPSIMO

y = X B wiockoct R2? 3anaiite 310 oToOpakeHne GopMyiaMu.

3aganus no teMe «MaTpuua JHHEHHOro onepaTopa»

1. BanummTe MaTpPUILy MOBOPOTA BOKPYT Hayaja KOOPAWHAT Ha IUIOCKOCTH B CTaHJApTHOM Oaswuce.
2. 3anummte Marpuily JuHeiiHoro otoopaxkenus f : R3 — R3|(x1, x2, x3) — (X2 + x3, x1 +x3,
X2+x1) B crannapTHoM Oa3uce. Hailiqute 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. Haiiaute npoodpa3 MHOrowieHa 1 + X.

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

7. 3anuimmTe MaTpUIly CAMMETPHH OTHOCHTEIBHO KOOPAMHATHOH miockoctr YOZ.

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

9. 3anummTe MaTPHUIy CAMMETPUH OTHOCUTEIBHO MpsiMoid | 1 X =y = Z.

10. BanuimuTe MaTpHIly MOBOPOTA BOKPYT Havaia KOOPIHHAT Ha miockocty B Oasuce 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).
12. Jluneiinsiii oneparop f B 0azuce E 3agan marpuneit

1 1
A 2 I'.I !\l
l\ 21 1 )I
Jlunelinpril onepatop ¢ B 6a3uce E 3aman matpureit
(0
A 2 1 0
]'l, 1 -1 1 )I
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Haiinure marpuny auHelHbix onepatopos o gu g © f. Haiigure f o g(a), rne a = (1, 2, 3).

3ananus no reme «KopHeBbie MOANPOCTPAHCTBA»

1. JlunelinbIil onepaTop 3aman Matpulield A B HekoTopoMm 0azuce. Haiiaure 6aszuc, B KOTOpoM
MaTpHIla THHEHHOTO OlepaTopa quaroHajibHa, €ClId Tako# 0aszuc cyiiecTByeT. Beimummre
COOTBETCTBYIOIYIO IMATOHAIBHYIO MATPHILY.

‘(-.l -3 :‘\l -1 -1 -1 1]\

2 2 2 2

e
| iz n
ax ||
| ez 2z
——
—
b ||
|
B W B

2 0 2 . - :
c) A r—z 1 -_"Il' f) 4 L_.: n -2 3
1\ 20 )I' (T T T |
2. Halitn coOCTBeHHBIC 3HAYCHHUS, AITCOPANICCKYI0 H TEOMETPHUSCKYIO KPAaTHOCTH COOCTBEH-
HBIX 3HAYECHUI U KOPHEBBIC MOJANPOCTPAHCTBA JIMHEHHOTO ONepaTopa, 3aJaHHOI0 MaTPUIICH:

(

\

hy A {_“_., I-: _-I_? :;J e) A
‘( 3 &

3aganus no reme «’KoparanoBa HopmasibHast GopMa JTHHEHHOTO ONepaTopay
1. Haiitu >xopJjaHOBY HOpMaJibHYIO (hOpMy MaTpUIIbl IMHEHHOI 0 oIepaTopa:

|
—
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3ananus no reme «buauHelHbIe PopMBbI»
1. Kakune u3 cnenyromux GyHKIHNA ABYX apTyMEHTOB SIBJISFOTCS 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 panr kBagpaTHUHON (HOPMBI.

4. IlpuBecTH KBagpaTuyHyto (opMy K KaHOHHYecKkoMy Buay. Halinurte 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.
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3. byner nu Oununeiinas ¢dopma f(X, y) = x1yl + x2y2 + x3y3 + x4y4 3amaBaTh CKaJsIpHOE
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.

3ananus no reme «MeTpuueckue 3aJa4 B BEKTOPHBIX MPOCTPAHCTBAX»

1. ToxaxxuTe 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+ -+ =,
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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 cucremy 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
ckaysipHOrO 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}
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6. Haiitu kBagpaTtuunyio GpopMy, aCCOIMUPOBAHHYIO C APMUTOBOI (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 nu oproronanbHas nmpoekiust Ha ocb OX B R2 camocomnpsikeHHbIM orepaTopom?
4. Byner nu opToroHaibpHast mpoekuus Ha miockocts XOY B R3 caMmoconpsyKeHHBIM
ornepaTopom?
6. lan 6azuc f1 = (1, 1), f2 = (1, —1). SIBnsieTcs M CaMOCONPSKEHHBIM OIIEPaTOpP, KOTOPBIN B 3TOM
Oaszuce 3a1aH MaTpuLel

(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 copmupoBannoctu OIIK-1, maaukaropst OIIK-1.1, OIIK-1.2, OIIK-1.3)

IIpumeps! 3aganmii:

1) Pemuth cuctemy NTMHEWHBIX ypaBHEHUHN MeTooM ["aycca:
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2Xy =X, +3X5 + X, =1,
-X; +2X, -4X5 =17,
X1 -3X, + X5 -X, =-10,
-3X1 - X5 + X, = 2

2) Haiitu kakoii-mu6o 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh yepe3 0a3uc Bce OCTalIbHbIC 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 02 :
1 -1 49
0 -1 6 0
4) Haiitu matpuity, oOpaTHyIO JaHHOM, C TOMOIIBIO AJIEMEHTAPHBIX IPEOOPA30BAHMIA:
3 2 -1
2 1 0|
-1 4 2

5) Haiita pynaamMeHTanbHBIN HAOOP PEIICHUNA CUCTEMBI
3% =X, = X3 +2X, + X + X, =0,
2%, +2X, — Xy + X, —3%X; =0,
X, +5X, =X, =X, — X, = 0.

KonTpoJubnas padora Ne 2
(mpoBepka chopmupoBannoctu OINK-1, uaaukaropsr OITK-1.1, OITK-1.2, OIIK-1.3)
IIpumeps! 3aganuii:

1) Berancauts onpenenurens:

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) Pemnts cucteMy IMHEHHBIX ypaBHeHUH MertonoM Kpamepa:
3%, —4X, +5X; =1,
2X, + X, —6X; =10;
SX, —2X, +3X; = 7.
3) Haiftu mMatpuily, 0OpaTHYIO 1aHHOM, C TOMOIIbIO ONpeAeTUTENCH!
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4 -2 -1
2 5 -6|
~1 4 2

4) BeI4UCIUTS:
(L0
J2_ 2
5+4i
5) H3Bnedb KOpEHb M3 KOMIUIEKCHOTO YHCIA:

a) ¥~ b)%4§L

)02 1 (2 - 3i)?

KonTpoubnas pa6ora Ne 3
(mposepka chopmupoBarroctu OIIK-1, unaukaropsr OITK-1.1, OITK-1.2, OITK-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) 1O CTeNeHAM X-Xo:
f(x)=x*+2x3-3x%-4x+1, x¢=-1.

3) C momorpto anroput™ma EBkinmia HaliTH HaMOOJIBIIUN OOIIHIA JIETUTEIb MHOTOWICHOB f(X) 1
g(x) u ero nTMHEWHOE BbIpakeHue yepes 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, PA3JIOKUTL €0 Ha HCIPHUBOAUMBIC
MHOXXHUTCIN Ha I10JIEM R:

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

5) He pemtas ypaBHenue X>+2x>-3X-5=0, HaliTu cyMMy KBaJpaToB ero kopHei (Ha nosiem C).

KonTpoubnasi padora Ne 4
(mpoBepka chopmupoBanroctu OIK-1, uaaukaropsr OITK-1.1, OITK-1.2, OI1K-1.3)

IIpumeps! 3aganuii:
1) Pemmute ypaBHEHUE 4-1i cTenenn Mmetonom Deppapu:
x*-2x3+4x2-2x+3=0.

2) [TocTponTh HOPMUPOBAHHBIM MHOTOWICH HAUMEHBIIIEH CTETICHH C JIEHCTBUTEIbHBIMU
k03¢ GUIIEHTaMH, UMEIOIINI 1BOIHOI KopeHb 1 1 mpocToit KopeHs 1+2i.

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

4) Beraucnuth ¢ TouHOCTHIO 110 0,001 meiicTBUTEIbHBIE KOPHH MHOTOWICHA
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f(x)=x*+3x3x-1.
5) BsIpa3uth uepe3 3eMEHTapHbIE CHMMETPHUSCKHE MHOTOWICHBI:

£(X1,X2,X3)=X 1> +x2°+%33-5X1X2x3.

HpaBI/IJ'[a BBICTABJICHUS OLCHKH 110 pe3yjabTaTaM KOHTpOJ’[LHOﬁ paﬁoTbI

OrueHka no pe3ynbTaTaMm KOHTPOJIbHOM paboThl CYUTACTCS MO CIASAYIOIIEMY IPUHIIUITY:

- IPaBUJIBHO BBINOJIHEHHOE 33aHue — 1 6a;

- YaCTUYHO BHITIOJTHEHHOE 3aJ]aHue (MU MYHKT 3aJaHusl 3 B MIEPBO KOHTPOJILHOU padore) —
or 0,1 mo 0,9 Gaymia B 3aBUCUMOCTH OT JOJH PEIICHHOTO MPAaBWJIBHO, BHIYMCIUTEIIbHAS OIIMOKA
cHmkaeT O0ayu Ha 0,2;

- Jlajee BBIYUCISIETCS MPOLICHT, KOTOPHIA COCTaBIIIET CyMMapHO€ KOJUYECTBO OasuioB,
HaOpaHHBIX CTYJEHTOM 32 BBITIOJIHEHHE pa0OThl, OT MAKCUMAJILHOTO KOJIMYeCTBa 0ajlioB;

- 95%-100% cOOTBETCTBYET OLIEHKE «OTIUYHOY», He MeHee 80%, Ho MeHbIe 95% - olieHKe
«xopouoy, He MeHee 60%, Ho meHblIe 80% - OLIEHKE «yIOBIETBOPUTEIIBHOY», MEHBIIUNA MTPOLIEHT
COOTBETCTBYET OLIEHKE «HEYAOBJICTBOPUTENIHbHO» (YMEHHUS U HABBIKM HA JAHHOM 3Talle OCBOCHHS
JTUCIUTIIIMHBI HE CPOPMUPOBAHBI).

2. Cnucok BONMPOCOB U 3a/IaHUii /1JIsl MPOBeIeHUsI MPOMEKYTOUHOI aTTeCTANMU
Cnucok Bonpocos K 3k3ameny (| cemectp)

1. UcTopuueckuii 0030p pa3zButus anreOpsl. OCHOBHBIC MTEPUOABI Pa3BUTHS. Pacmmpenne moHATUsS
Yucaa U 3HAMEHUTBIE 3a/laud JAPEeBHOCTH. Pa3pemmmMocTh ypaBHEHHMH B pajuKaiax U IMOSBICHUE
HOBBIX areOpandecKux CTPYKTyp. MecTo anreOpsl B CHCTEME MAaTEMaTHIECKUX HayK.

2. MHuoxectBa. Onepauuu Haja MHOxecTBaMu. OtoOpakenus. Bunpl orodpaxenuil. Kommosumus
otoOpaxenuit. OOGpaTUMOCTh OTOOPAKEHUH.

3. BI/IHaprIC otHomeHus. CBoiictBa. OTHOIICHUS OSKBHUBAJICHTHOCTH U nopsjaka. Meton
MaTeMaTH4IeCKOM HWHIAYKIOWH.

4. Cuctembl JIMHEWHBIX YpAaBHEHHH HaJ TIOJIEM BEIIECTBEHHBIX 4YHCEN. PemieHne cucteMbl
ypaBHeHu. Meton ['aycca. MarpuuHas 3anuch CUCTEMBI JIMHENHBIX YPABHEHUM U UCCIIEIOBaHUE
CUCTEMBbI JIMHEHHBIX ypaBHEHUH ¢ momollpio Meroaa l'aycca. OnHOpoaHAasl cUCTeMa JIMHEHHBIX
ypaBHeHUH. TeopeMa 0 KOJIMYECTBE €€ PEILICHUA.

5. BekTopHOE MPOCTPAHCTBO HAJl MOJIEM, €r0 CBOWCTBA, MPHUMEpHL. Apu(pMETHYECKOe N-MEpHOE
BEKTOpPHOE pOCTpaHCTBO. [loampocTpancTBo. JInHetHAsA 3aBUCUMOCTD U JIMHEHHAsSI HE3aBUCHUMOCTh
BeKTOpOB. CBOICTBA INHEWHOW 3aBUCUMOCTH.

6. ba3uc cuctemMbl BEKTOPOB M BEKTOPHOTO MPOCTPAHCTBA. Teopema 0 KOJIMYecTBe BEKTOPOB B Oa3uce
cuctembl. PaHT cucTeMbl BEKTOPOB U €r0 BEIYUCIIEHNE. Pa3MepHOCTh BEKTOPHOTO TPOCTPAHCTBA.

7. Koopnunatel BekTopa B Oasuce. JInHeliHas 000109Kka CUCTEMBI BEKTOPOB U TOJIIPOCTPAHCTBA.
Bropoe onpenenenune 6azuca.

8. JluneiiHble OTOOpa)K€HHS BEKTOPHBIX MPOCTpaHCTB. M30MOp(H3M BEKTOPHBIX MPOCTPAHCTB.

CgoiictBa uzoMmopdusma. Teopema 00 m3omopdu3zMe BEKTOPHBIX MPOCTPAHCTB OJHON U TOM K€
KOHEYHOH pa3MepHOCTH Haj mosiem P.
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9. [lonsitue Matpubl. JleficTBUS Hal MaTpULlaMu U UX cBoicTBa. KosbIl0 KBapaTHBIX MaTPHLI.
10. CTpodeuHslii ¥ CTONOIOBBIN paHTH MATPHIIBI, X PABEHCTBO. BhIUNCIIEHNE paHTa MATPHIIBL.
11. HeBoipoxxaennsie Matpuiisl. O0patHas maTtpunia. Kpurepuii ee cymecTBoBaHUS.

12. DnemenTapHbie MaTpuIlbl. [IpakTHYecKHii CrIOCOO HAXOXKICHUS 00OPaTHOM MaTPHIIHL.

13. TpancnonupoBanue MaTpull. PaHr mnpowusBeneHuss marpui. MarpuuHas 3amUCh CHUCTEM
JIMHEWHBIX YpaBHCHUH.

14. Matpuna nepexoja ot ofHoro 6asuca k apyromy. KoopannaTsl BekTopa B HOBOM 0azuce.

15. Marpuiibl TUHEHHBIX 0TOOpaKeHU. B3aMHO 0THO3HAYHOE COOTBETCTBUE MEXKIY JIMHCHHBIMH
orobpaxenusiMd u3 R" B R™ u marpumamu pasmepa mxn. CymMma W NpOU3BEICHHUE JMHEHHBIX
0TOOpa)KeHUH U MX CBS3b C ONepalusIMU HaJl MATPULIAMHU.

16. YTBepxkaeHHE O HE3aBUCUMOCTH YHUCIA IJIAaBHBIX M CBOOOJHBIX HEHU3BECTHBIX CHUCTEMBI OT
crocoba npuBeneHUs ee K cryneHdaromy Buay. Kpurepuit coBmectHoctn Kponekepa-Kanemu.

OnHOpOIHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUI. DyH1aMeHTaIbHbBIN HA00p peleHui.

17. IlepecranoBku. YeTHOCTh mepecTaHOBKU. [loHSATHE OmpenenuTens MPOU3BOJIBHOTO MOPAIKA.
YacTHbie cydan: ONpeAeIUTENN BTOPOro U TPETHETO MOPSIAKOB.

18. CBoiicTBa onpeaenuTeneu.
19. Munop u anreOpanveckoe IOMOJHEHHE DJIEMEHTa MaTpHIlpl. TeopemMa O pas3oKeHUU
OTIPENICIIUTEIIS 110 CTPOKE Witk CTOJIONY. [IpakTndeckuii criocoO BEIYMCICHHS OMIPEISIUTENS MTOPSIKA

BBILIIE 3.

20. Onpenenurens npousBeaeHust Matpull. Kpurepuil HeBbIpOXKAEHHOCTH MaTpuilbl. Haxoxnenue
00paTHOW MaTPHIIBI C MOMOIIBIO ONPEAETUTECH.

21. Meroxn Kpamepa pemieHns cucTeM JIMHENHBIX YpaBHEHUI. MeTo1 OKalMIIIOIIUX MUHOPOB.

22. KommnekcHble uyucna. Onepanuu HaJ KOMIUIEKCHBIMH 4YHCIaMH B ajreOpandyecko u
TPUTOHOMETPHUUECKOH popMe.

23. bunapHble anreOpandecKue onepalny U aredpandeckue CTpyKTypol. [lomyrpynmsl 1 MOHOUIBL.
[Tpumepst. O600IIEHHAs ACCOMATUBHOCTH cTereHru. OOpaTHMbIe 2IEMEHTHI.

24. Tpynmel. Ilpumepsl rpynm (4ucioOBbIe TpYIIbL, MaTpU4YHbIE, CHMMETpUYEcKas U
3HaKoONepeMEeHHasi TPYIIbL, TPYyIIa KOPHEH U3 eIMHUIIbI), UX TOJTPYIIIHI.

25. T'omoMopdusmel 1 uzomopdusmsl rpymi. [Ipumepst. CoiicTBa nzomopdusma. Teopema Kamu.

26. ukmuaeckue rpymmbel. [Ipumepsl. [Topsook snemenTta rpymnmel. Teopema o0 m3oMopduame
MUKIUYECKUX TPYIII OJHOTO U TOTO e MOPsIIKa.

Tunbl 3a1a4, BBIHOCUMbIX HA 3K3aM¢CH
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1) Ompenenuth cBOiicTBa OMHAPHOTO OTHOLICHHS HAa MHOXKECTBE, BBIACHUTH, SIBISIETCS JIM OHO
OTHOLICHHEM HKBUBAJIIEHTHOCTH, MOPSAKA.

2) Jloka3aTb YTBEP)KICHUE O HATYPAJIbHBIX YMCIAX METOIOM MaTeMaTUYECKON NHIYKIIUH.

3) Pemmth cuctemy IHMHEWHBIX ypaBHeHHH MeroaoM [aycca, Kpamepa, meTomom oOpatHOM
MaTpHULIbIL.

4) Omnpenenuts, sBISETCA JIM JJAHHOE IOJAMHOXECTBO IMOAINPOCTPAHCTBOM JAHHOTO BEKTOPHOIO
IIPOCTPAHCTBA.

5) Ompenenuth, ABISETCA JIM JaHHAas CUCTEMa BEKTOPOB JIMHEHHO HE3aBUCUMOM, SIBIIETCS JH
0a3ucoM IPOCTPAHCTBA.

6) HaiiTi 6a3uc u paHr cucteMsl BEKTOPOB, 0a31C U pa3MEPHOCTh JIMHEHHON 000JI04KH, BEKTOPHOTO
IPOCTPAHCTBA, BHIPA3UTh Yepe3 0a3uc OCTaIbHbIC BEKTOPHI CUCTEMBI.

7) Halitu koopAMHATHI BEKTOpa B JaHHOM Oa3uce.

8) OmpenenuTb, SBISETCA JIM JaHHOE OTOOPaXEHHE BEKTOPHBIX MPOCTPAHCTB JIMHEHHBIM,
U30MOPHHU3MOM.

9) BbINOAHUTH CIIOKEHHME, BBIUUTAHUE, YMHO)KEHHE MAaTpHILl, YMHOXXEHUE MaTpHUIbl HAa YUCIIO,
BO3BEJICHUE B CTEIICHb.

10) Haiitu panr maTpusl.

11) Haiitu matpuily, oOpaTHyt0 J1aHHOH, CIIOCOOOM 3JIEMEHTAPHBIX TPE0Opa30BaHUN U C IIOMOLIbIO
ONpEACITUTENEH.

12) Peminte MaTpuyHOE ypaBHEHUE.

13) Hanucate MaTpuily nepexoja oT OJIHOTO 0a3uca K Ipyromy.

14) HaliTn KOOpIMHATHI BEKTOpPa B HOBOM 0Oa3uce.

15) Hanncate MaTpuily JaHHOTO JUHEHHOIO OTOOpaKeHUsI B JaHHBIX Oa3ucax.

16) Haiitu maTpuily cyMMbl W TPOU3BEIEHUS JIMHEHHBIX OTOOpaXEHWH MO UX MaTpHUIlaM B
(UKCUPOBaHHBIX Oa3HCaX.

17) UccnenoBarh cucreMy JUHEHHBIX YpaBHEHMH Ha COBMECTHOCTb IO Kpurepuro KpoHnekepa-
Kanemnmu.

18) Omnpenenuts pa3MepHOCTb MPOCTPAHCTBA PELICHUH OAHOPOAHOM CHCTEMBl JIMHEWHBIX
YpaBHEHUM.

19) Haiitu ¢pyHnameHTanbHbli HaOOp peleHnit OJJHOPOAHOM CUCTEMBI TMHEHHBIX YPaBHEHUI.

20) Haiitu yniciio UHBEpCUH B IEPECTAHOBKE, ONIPEEIUTh YETHOCTh IEPECTAHOBKH.

21) Beruucnute onpenenuTes IpOU3BOILHOTO MOPSIKA.

22) Ompenenutb, SBISETCS JM MaTpulla HEBBIPOXKJIEHHOM, C TOMOULIbIO 3JEMEHTAPHBIX
npeoOpa30BaHuil U KPUTEPHSI HEBBIPOKIEHHOCTH.

23) Haiitu panr MaTpuLbl METOJIOM OKaMMJISIOIIUX MUHOPOB.

24) BbINOMHUTE Olepalluy Hajl KOMIUIEKCHBIMU YHCIIaMU B ajredpandeckoit popme.

25) BpINoNHUTH YMHOXEHUE, JIEJIEHNE, BO3BEACHNE B HATYPAJIbHYIO CTENEHb KOMIJIEKCHBIX YHCET B
TPUTOHOMETpHUUYECKON (hopMe, U3BIIeUb KOPEHb HATYPaJbHOM CTENEHH N U3 KOMIUIEKCHOIO YHCIa.
26) [loka3aTh, YTO YKa3aHHOE MHOXECTBO OTHOCUTEIILHO JAHHOM ONEepalluy SIBISETCS MOTYTPYIIION,
MOHOUJIOM, T'PYTIIION.

27) Haiitu kakyroo-HUOYIb (Bce) MOArpyniy(-bl) JaHHOM rPYMIIbI, 10Ka3aTh, YTO 3TO AEUCTBUTEIHHO
HNOArpyIna.

28) Jlokazatb, 4TO JaHHOE OTOOpaKEHHUE SBIIAECTCS TOMOMOP(HU3MOM TPYIIIN, HAUTH €ro SIIpo, 00pas,
BBISICHUTb, SBIISIETCS JIM TO OHO MOHOMOP(HU3MOM, SITUMOPHU3MOM, H30MOP(HUZMOM.

29) Haiitu nopsI0K TPYIIIbL, MOATPYIIIBL, 3IEMEHTA TPYIIIIHI.

30) IIpoBeputb, ABISETCS JIM TpyMNIa LHUKIXYECKOH, HalTH oOpasyromyro (Bce oOpasyromiue)
HUKINYECKON TPYIIbI, TOATPYIIIBL.

Crnucok Bonpocos k 3x3ameny (Il cemectp)
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1. Konbno. IIpumeps! u npocreiimue cBoiicTBa kojel. Koplio kj1accoB BHIYETOB.

2. Tomomopduszmbl koner. [Ipumepsl. O6macTh 1enocTHOCTU. ['pyrma oOpaTUMBIX 3JIEMEHTOB
KOJIbIIA.

3. Teno. Ilone. Ilognone. Pacmuupenue nons. CsoiictBa nozieil. Xapakrepuctuka mnosd. [Ipocroe
T0JI€, €r0 XapaKTepUCTUKA.

4. TlonsiTne MHOTrO4YJIEHa OT OJHOM IMepeMeHHON ¢ kodddunmentamu u3 kKonbila K. CreneHn
MHorowieHa. Onepauuu Hajg MHOTOWwIeHaMH. Komnbiio MHOTOWwI1eHOB K[X]. K0JIbI10 MHOTOWJIEHOB HaT
00J1aCTBIO I1€JIOCTHOCTH.

5. Jlenenue MHOTOUWIEHA C OCTaTKOM Ha BywieH. Teopema be3y. Cxema ['opHepa. Anredpanueckoe
U (QYHKIMOHAIbHOE PAaBEHCTBO MHOTOUJICHOB.

6. Kopau MHorounena Haa nojieM P. KpatHocts kopHsi. @opmynel Buera.
7. EBKIM0BBI KOJbIIa. JleneHne ¢ 0CTaTKOM B KOJIBIIE IIEJbIX YMces Z U B KOJIbIIE MHOTOWICHOB P[X].

8. Ilonsarue nacana Kojbplia. KoJbIlo IIaBHBEIX HJICAJIOB. TeopeMa O TOM, 4YTO BCAKO€ C€BKJIIMJIOBO
KOJIbIIO ABJIACTCA KOJIBIIOM I'JIaBHBIX HCAJIOB. Haubonpmmii 06HII/II71 JCINUTCIIb B KOJIbIAX IICIBIX
Yyucel 1 MHOrouJieHOB. Ero CYIICCTBOBAHUC N CANHCTBECHHOCTD.

9. Anroputm EBkinna B kosibiiax Z u P[x]. Haxoxnenne HOJI 3-x u Gosiee 3;meMeHTOB. Berancienue
K023 unreHToB B mHeHOM Bhipaxennn HO/I.

10. Haumenniiee obmiee KpaTHOE B KOJbLAX HEIbIX yucen u MHorowieHos. Cesa3zp HOJl u HOK.
Pe3ynbTaHT.

11. ®akTopuanbHOE KOJbI0. PaKTOPHATBHOCTD KOJIbIIA IJIaBHBIX UcaIOB. PasnokeHne Ha mpoCThie
MHOXKHUTEIIM B KOJbIAX IEibIX yucea W mMHorowieHoB. Oteickanne HOJ[ m HOK ¢ momorisio
pa3lioKEHUsI Ha TPOCThIE MHOKUTEIH.

12. uddepenuupoBanre MHorowieHa. V3MeHeHHE KpPAaTHOCTH HEMPUBOIUMOIO JCTHTEIS TPH
g depeHMpoBaHuu. JJUCKPUMUHAHT.

13. HenpuBoaumsie MHOrousnens! Haa noiasimu C, R u Q. Kpurepuit Difsenmreiina. Haxoxnenue
PalMOHATILHBIX KOPHEH MHOTOUWIEHA C IeNbIMU KO3 pUllneHTaMu.

14. Pemenue B paaukanax aiaredpandeckux ypaBHeHu# 3-ii cremenu. @opmyna Kapnano. Yucio
JENCTBUTENBHBIX KOPHENW KyOUUECKOTO ypaBHEHUS C IeHCTBUTENIbHBIMU KO3 PUIIMEHTaMU.

15. Pemenne B pagukanax anreOpandeckux ypaBHeHui 4-if crenenu. Meton @eppapu.

16. I'paHunsl NEHCTBUTENBHBIX KOpHEH MHOTOYIEHA C JACHCTBUTEIBHBIMH KOI(PPHUIIMEHTAMHU.
Teopema llItypma. [TpubnuxeHHOE BRIUKUCICHUE ACHCTBUTEIBHBIX KOPHEH.

17. Kosbllo MHOTOUJIEHOB OT HECKOJBKHUX IepeMeHHBIX. JIekcukorpaduueckoe yrnopsIoueHHUE.
OtcyTrcTBUE AenuTeNel Hyas B KOJIbIIE MHOTOYJIEHOB OT HECKOJBKHUX MEPEMEHHBIX HaJ 00JacThio
LEJIO0CTHOCTU. DaKTOPHATIBHOCTD KOJIbIIa MHOTOWIEHOB OT HECKOJIBKUX IEPEMEHHBIX HAJ mosieMm P
(6e3 mokazaTenbCcTBa).

18. Cummerpuueckue MHoOrowieHbl. lIpencraBieHue CHMMETPHUUECKOTO MHOTOUYIEHA B BHJE
MHOTOYJIEHA OT 3JIEMEHTAPHBIX CUMMETPUYECKUX (YHKIUH.

19. IToxe yacTHBIX 00JIACTH LEIOCTHOCTH.

20. ®akropkoinsio. [Toctpoenue. [Ipumepsl. Teopema o romomMopdusmax KoJell.
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21. Koneunsle nossi. KonmuyecTBo 351eMEHTOB M XapaKTepUCTHKa KOHEYHOro mosisi. CyliecTBOBaHUE
U €JWHCTBEHHOCTh KOHEYHOTO MOJsI M3 P JJIEMEHTOB, p — MPOCTOE, N — HATypalbHOE YHCIIO.
CaoticTBa KoHeuHOTO 1oJs. [TocTpoeHre KOHEYHOTO MOJIS.

22. I'pynnsl. Knacesl cmexxHocty o noarpynme. Muaexc noarpynmnsl. Ilopsaok KoHEUHOM TpymIibl
JEJINATCA Ha MOpSAfoK ee moArpynnsl. lluknanmdeckue noarpynmsl. IIopsaok KOHEYHOH TIpYIIIIBI
JIETTUTCS Ha MOPSAIOK JII000Tro ee anemenTa. [Ipumepst.

23. I'pymnma kopHei n-ii cTeneHu u3 equHuLbL. [lepBooOpa3Hbie KOPHU U3 €MHULIBI.

24. HopmanpHble MOArpYIIb U (hakToprpynmnsl. Teopema o romoMopdu3mMe TpyIiiL.

l'[paBm]a BBICTABJICHHA OLI€CHKHU HA JK3aME€HE

B ok3aMmeHalMOHHBIE OWJIET BKJIIOYAETCA JBa TEOPETUYECKMX Bompoca M 3ajgada. Ha
HOJTrOTOBKY K OTBETY JlaeTcsl He MeHee 1 yaca.

Ilo wuroram »5K3aMeHa BBICTABISIETCA OJIHA M3 OLEHOK: «OTIMYHO», «XOPOILIOY,
«yJIOBJIETBOPUTEILHOY» UM «HEYI0BIETBOPUTEIHLHO.

Onenka «OTJIHYHO» BBICTABIIAETCS CTYAEHTY, KOTOPBII AEMOHCTPUPYET INTyOOKOE U IIOJHOE
BJIAJICHUE COJCpKAHMEM MaTepuaja U NOHATUIHBIM arnapaToM JUCLUIUIMHBL, YMEET CBS3bIBATh
TEOpHIO C NpakTUKOH. CTyAeHT AaeT pa3BepHyThble, MOJHBbIE M YETKHE OTBETHl HAa BOIPOCHI
9K3aMEHAIlMOHHOTO  OujieTa M JIOTOJIHUTEIbHBIE  BONPOCHL,  COONIOAAET  JIOTMUYECKYHO
II0CJIEI0BATEIbHOCTD IIPU U3JI0KEHUU MaTepraa, IpaMOTHO UCIIOJIb3YET TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYACHTY, OTBET KOTOPOIO Ha DJK3aMEHE B LEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIILIE KPUTEPUSM, HO OTIMYACTCS MEHbIIEH OOCTOSTENbHOCTHIO,
rJ1yOMHON, OOOCHOBAaHHOCTBIO M MOJHOTOH. B 0TBeTe MMEIOT MECTO OTHEeNbHblE HETOYHOCTU
(HeCyIIeCTBEHHBIC OIIMOKH ), KOTOPBIC UCTIPABIISIOTCS CAMUM CTYACHTOM TOCIIE JIOTIOJHUTEIIBHBIX U
(M) YTOYHSIIOLIUX BOIIPOCOB dK3aMeHaTopa.

Onenka «Y/10BJIETBOPUTEJIBbHO» BbICTABISAETCS CTYJIEHTY, KOTOPBIM JaeT HEIOCTaTOYHO
IMOJIHBIC W MOCJICAOBATCIBHBIC OTBETHI HA BOIIPOCHI SK3aMCHAIIMOHHOI'O ouiera u JOITOJTHUTCIIBHBIC
BOIIPOCKEI, HO IIPU 3TOM JACMOHCTPUPYET YMCHHE BBIACIHUTL CYHICCTBCHHBIC M HCCYHICCTBCHHBLIC
MNPpU3HAKK W YCTAHOBUTH MPUYUHHO-CIICACTBCHHBLIC CBA3H. OTBeTbl H3Haraercsd B TEPMHHaX
JUCHOUIITIMHBI, HO HIpPHU 3TOM HOOITYCKAKOTCA OIIMOKU B OMMpPEACIICHUN W PACKPBITUU HEKOTOPBLIX
OCHOBHBIX TOHSTHUH, (POPMYIUPOBKE IMOJIOKEHUH, KOTOpbIE CTYAEHT 3aTpPyJHSETCS] HUCIPaBUTh
camocTosTeNnbHO. [Ipu aprymeHTanuu oTBeTa CTYJASHT He 000CHOBBIBAET CBOU CyxkaeHUs. Ha yacTh
JOMMOJIHUTECIIbHBIX BOITPOCOB CTYACHT 3aTPYAHACTCA AaTh OTBCT WM JA€T HEBCPHBIC OTBCTHI.

Onenka «HeynoBi1eTBOPHUTENbHO» BBICTABISAETCS CTYAEHTY, KOTOPBIA JAEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIE 3HAHMSI; OECTIOPAJOYHO U HEYBEPEHHO M3JIaraeT MaTepuall; He yMeeT
BBIICTIATh TJIABHOE W BTOPOCTENIEHHOE, HE YMEET COEIUHATh TEOPETHUECKHUE IIOJOKEHUS C
NPaKTUKOM, JOMycKaeT rpyOble OMIMOKM MpU ONpPENENeHUU CYIIHOCTU PACKPBIBAEMBIX MOHSITHH,
ABJICHUH, BCJICJCTBUE HETIOHUMAHUS MX CYLIECTBEHHBIX M HECYILIECTBEHHBIX NIPU3HAKOB U CBS3EH;
JIa€T HETIOJIHBIE OTBETHL, JIOTUKA U NIOCIIEA0BATENBHOCTD N3JI0KEHUSI KOTOPHIX UMEIOT CYLIECTBEHHBIE
Y TPUHUUIUAIBHBIE HApYLIEHWs, B OTBETaX OTCYTCTBYIOT BBIBOJBL. JONOJHUTENBHBIE U
YTOYHSIOLIME BONPOCHI AK3aMEHATOpPa HE MIPUBOJAT K KOPPEKLIMU OTBETOB CTyAeHTa. Ha ocHOBHYIO
4acTh JOTIOJHUTEIBHBIX BOIIPOCOB CTYAECHT 3aTPyAHAETCS AaTh OTBET WJIU 1a€T HEBEPHBIE OTBETHI.

Onenka «HeyaoBneTBOPUTENBHO» BBICTABISETCS TAaKXKE CTYAEHTY, KOTOPBIA B3sUI
9K3aMEHAIlMOHHBIN OMJIET, HO OTBEYaTh OTKA3aJICs.

Cuncok Bonpocos k 3a4dety (111 cemectp)
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1. JluneitHpie BekTOpHBIE mpocTpaHcTBa. OmpeneneHne W npumepbl. JluHelHas o0omouKa.
[ToampocTpan-

CTBa BEKTOPHOI'O ITPOCTPAHCTBA.

2. JluneitHo He3aBUCHUMBbIE BeKTOpbl. basuc. Pa3zMepHOCTh BEKTOpHOro mpocTpaHCTBAa. Marpuia
nepexoja

ot Oa3uca Kk 6a3ucy.

3. Ilepeceuenue u cymma noamnpoctpancT. [Ipsmas cymma. [Ipsamoe nononaHeHue.

4. JIuneiinbie pyHkunonaisl. J[BoiictBeHHOE MpocTpancTBO. CONMpPsKEHHBIHN (ABOHCTBEHHBIN) Oa3ucC.
5. Jlunerinbie oTroopaxkenus. Jluneitneie onepatopsl. [IpuMepsl. Matpuiia JHHEHHOTO orepaTopa.

6. I3MeHeHne MaTpullbl TUHEHHOTO orepaTopa Mpu CMeHe Oa3uca.

7. AnrebOpa nuHEHHBIX orepaTtopoB. Ee cBoiicTBa. PasmepHOCTh.

8. Snpo u obpa3 nmuHelHOTO omepaTtopa. Teopema o pasMepHOCTH siipa U oOpasza. Panr nuHEWHOTO
onepatopa. [logobue marpun. Kpurepun HeBbIPOXKIEHHOCTH JMHEHHOTO oreparopa.

9. Xapakrepuctuueckuit MHorowieH. [Ipumepsl. Ciien ¥ onpeieauTeNb Kak HHBAPUAHTBHI.

10. CoOGcTBEeHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYEHUS JIMHEHHOTO OIepaTopa.

11. Omneparop ¢ mpoctbiM crekTpoMm. Kputepuil nuaroHaau3supyeMOCTH MaTpULbl JMHEWHOTO
omneparopa.

12. MuHUManbHBI MHOTOWIEH JJUHEHHOTO OIepaTopa.

13. ’KopnanoBa kierka. KopHeBble noampoctpancTBa. CyleCTBOBAHHME DPA3JO0KEHUS B CYMMY
KOPHEBBIX MMOIIPOCTPAHCTB.

14. Teopema 0 )KOpAaHOBON HOpMAJILHON (popMe. AJITOPUTM HAX 0K ACHHS KOPJaHOBON HOPMAIbHON

(bopMBI.

Cnucok Bonpocos K 3k3ameny (IV cemectp)

1. bununeitasie popmbl. Matpuna OunnHerHON GopMbl. 3aKOH U3MEHEHUS MaTPUILbl OMIMHEHHOM
dbopMeI ipu cMeHe Oa3uca. Panr oummHelHONW HOPMEL.

2. IlpocTpancTBO OMIMHEWHBIX (popM. CUMMETpUYHBIE U KOCOCUMMETPUYHbIE OMITMHEHHbIE (DOPMBI.
PasmepHocTM NpOCTPaHCTB CHUMMETPHUYHBIX U KOCOCUMMETPHYHBIX OWJIMHEHHBIX (HOpM.
[TpencraBienue OuaMHeNRHON (GOPMBI B BUI€ CYMMbI CHMMETPUYHON 1 KOCOCUMMETPUYHOM.

3. Ksamparnuneie ¢opmer. Kanonwmueckuit Bua. IlpuBeneHune KkBaapaTWdHOH (OpMBI K
KaHOHUYECKOMY

BHly MeTOJIOM Jlarpanxa.

4. BemectBeHHble KBaapatuyHble ¢opmbl. CurHarypa. 3akoH wuHepuuMd. IlomoXuTeabHO
ornpezeneHHbIe (POPMBI.

5. EBximmnoBel npoctpancTBa. HepasencrBo Komm-bynskosckoro. Hopma BekTopa. Yron mexny
BEKTOPAMH.

6. OproHopmupoBaHHblii ©Oa3zuc. CymiecTBoBaHME OpPTOHOPMHUpOBaHHOTro Oasuca. IIporecc
OpPTOrOHAJIN3ALINH.

7. OpTOHOPMHUPOBaHHbIE Oa3UCHl M OpTOroHaNbHbIe MaTpullbl. [ pynmnbsl O(n) 1 SO(n).

8. OpmuToBbI popmbl. MaTpuna 3pMuUTOBON (HOPMBI.

9. OpmuroBsl npoctpancTBa. HepaBenctBo Komm-bynskosckoro-I1IBapia. Hopma Bekropa. Yron
MEXIy BEKTOPaMH.

10. Yuutapusie matpuusl. I'pynnst U(n) u S(n).

11. JIunelHble omepaTopbl HAa MPOCTPAHCTBAX CO CKAIAPHBIM Npou3BeacHUEM. CONpsKeHHBIN
JIUHENHBIN onepaTop. CaMOCONpsKEHHbIE JIMHEWHBIE ONIEPATOPHI.

12. Cnextp 3pmuToBa oneparopa. KaHOHMYECKUI BUJT SPMHUTOBBIX OIIEPATOPOB.

13. Addunnbie npoctpancTta. JluneitHoe ad(duHHOE NPOCTPAHCTBO. 3aJaHUE JIMHEHHOrO
ad(UHHOTO MPOCTPAHCTBA.
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HpaBmIa BBICTABJICHHUA OLICHKHA HA JK3aMECHE

B sk3ameHanMoHHBIE OMJIET BKJIIOYAeTCs JBa TEOPETHYECKMX Bompoca M 3agada. Ha
HOJTrOTOBKY K OTBETY J1aeTcsl He MeHee | yaca.

Ilo wuroram »5K3aMeHa BBICTABISIETCA OJHA M3 OLEHOK: «OTIMYHO», «XOPOILIOY,
«YHAOBJICTBOPUTCIIBHO» WJIN «HCYJOBJIICTBOPUTCIILHO).

Ounenka «OTJIHYHO» BBICTABIISACTCS CTYACHTY, KOTOPBIH JEMOHCTPHUPYET IITyOOKOE U TIOJTHOE
BJIaACHUC COACPIKAHUCM Marcpuajia U MOHSITUUHBIM amnmnaparomM AUCHUILIMHBI, YMCCT CBA3BIBATH
TEOpUI0 C NpakTUKOW. CTYyIOEHT JaeT pa3BEpHYThbIC, IOJHBIE U UYETKUE OTBEThl HA BOIIPOCHI
9K3aMEHAIIMOHHOrO0  Oujera M JONOJHUTEIbHBIE  BONPOCHI,  COOJIIOJAET  JIOTMYECKYIO
MOCJICAOBATCIIBHOCTD IIPU U3JIOKCHHUU MAaTCpHraia, ' paMOTHO UCHIOJIB3YCT TCPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYAEHTY, OTBET KOTOPOIO Ha 3K3aMEHE B LEJIOM
COOTBCTCTBYIOT YKAa3aHHBIM BBIIIC KPUTCPUAM, HO OTINYACTCA MEHBIIICH O6CTO$ITCJIBHOCTBIO,
riyOMHON, OOOCHOBAaHHOCTBIO M TOJHOTOW. B OTBeTe MMEIOT MECTO OTHENbHbIE HETOYHOCTU
(HecyIeCTBEHHBIE OMUOKH ), KOTOPBIEC UCIIPABIISIOTCS CAMUM CTYJIEHTOM IOCJIE TOTOJHUTEIbHBIX U
(M) YTOYHSIIOLIUX BOIIPOCOB dK3aMeHaTopa.

Onenka «Y0BJIETBOPHUTEIBLHO» BBICTABIIAECTCSA CTYIEHTY, KOTOPBIM IAaeT HEAOCTAaTOYHO
HOJIHBIE U MOCJIEeI0BATEIbHbIE OTBETHl HAa BOIPOCHI IK3aMEHALIMOHHOTO OUJIeTa U JIOTIOJIHUTEIbHbIE
BOIPOCHI, HO IPU 3TOM JIEMOHCTPUPYET YMEHHE BBLACIUTH CYIIECTBEHHbIC M HECYIIECTBEHHbIC
IPU3HAKA W YCTAHOBUTb IPUYMHHO-CJIECACTBEHHBbIE CBs3U. OTBETHl H3JIaraercsi B TEPMHUHAX
JUCLHUIUIMHBL, HO TPH 3TOM [JOIYCKAIOTCA OIIMOKM B OIpPENEJEHUH M PACKPBITUH HEKOTOPBIX
OCHOBHBIX IOHATHH, (OPMYJIUPOBKE MOJOKEHUH, KOTOpBIE CTYIEHT 3aTPyIHSETCS HCIPaBUThH
camocTtosTenpHo. [Ipu aprymenTanuu oTBeTa CTyACHT HE 0OOCHOBBIBAET CBOM CykJeHMs. Ha yacTb
JIOTIOJIHUTEIIBHBIX BOIIPOCOB CTYJIEHT 3aTPYAHAETCS 1aTh OTBET WIIM JA€T HEBEPHBIC OTBETHI.

Onenka «HeynoB/1eTBOPHUTENBbHO» BBICTABIAETCS CTYACHTY, KOTOPBIA JAEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIE 3HAHMSI; OECTIOPAJOYHO U HEYBEPEHHO H3JIaraeT MaTepuall; He yMeeT
BBIACIIAATL TJIAaBHOC MW BTOPOCTCIICHHOC, HE YMCCT COCAUHATH TCOPCTUUCCKHUE II0JIOKCHHUA C
MPAKTUKOM, TOMycKaeT rpyOble OMIMOKH MpU ONpEeAeNEeHUH CYIIHOCTH PACKPHIBAEMBIX MOHSTHH,
SIBJ'ICHI/II\/JI, BCJIICACTBHUEC HCIIOHMMAHHA UX CYIICCTBCHHBIX W HCCYIICCTBCHHBIX IMPHU3HAKOB M CB?[3CI>1;
JAa€T HCTIOJIHBIC OTBCTHI, JIOTUKA U TOCTIECAOBATCIIBHOCTD U3JIOKCHUS KOTOPBIX HMEIOT CYIICCTBCHHBIC
U TMPUHIOUIIHAIBHBIC HAPYHICHUSA, B OTBCTAX OTCYTCTBYIOT BBLIBO/BI. I[OHOJ'IHI/ITCJIBHBIG n
YTOUYHAIOHNIME BOMPOCHI SK3aMCHATOpPAa HE MPUBOAAT K KOPPEKIUHU OTBECTOB CTYACHTA. Ha OCHOBHYIO
YaCTb JOMMOJTHUTCIIBHBIX BOIMPOCOB CTYACHT 3aTPYAHACTCA JaThb OTBET UJIM JACT HCBCPHBIC OTBCTHI.

OIIGHKa ((HGYIIOBHCTBOPI/ITGHBHO» BBICTABJIACTCA TaKXE CTYACHTY, KOTOpI)H\/'I B3I
BKSaMeHaHI/IOHHBH\/'I 6I/IJ'ICT, HO OTBE€YaTh OTKa3aJjCsi.
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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.
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