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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

[lenpto M3ydeHUs IOUCHMIUIMHBI AnreOpa sBiseTcss oOecnedueHue (yHIaMEHTATBHON
MOJATOTOBKUA B OJHOW M3 OCHOBHBIX 00JIaCTEl COBPEMEHHOW MaTEMaTHKH, OCBOCHHUE SI3bIKa U
METOJIOB OJTHOTO M3 HanOoJIee MOIIIHBIX HHCTPYMEHTOB COBpEMEHHOM MareMaTuku. Kypc nexut
B OCHOBE OOJbIlEH YacTH YHMCIECHHBIX METOAOB alreOphl, UMEIOUINX MPUMEHEHHE BO MHOTUX
obnacTsx ecrecTBO3HaHWsA. Ero rimaBHOW 3ajmaveld sSBIsSETCS OOYYeHHE OCHOBHBIM METOJaM
pelieHus: anredpanvyeckux 3agad, 0O3HAKOMIIEHHWE C UCTOpPUEH pa3BUTHs JUHEHHON anreOpbl U
BKJIJIOM B HEE€ POCCUNMCKHUX MATEMATUKOB.

OcHoBHas 3a7jauya JUCIHUIUIMHBI — HAYYUThb CTYJEHTOB MOHMMAHUIO S3bIKA anreOphl,
BOCIIUTAHUIO KYJAbTYpPhl BBIYHCICHUH C TOMOIIBIO MATPUYHON anreOpsl W anreOpsl
MHOTOYJICHOB, YMEHUSIM IPUMEHSATH OCHOBHOM anmnapar aireopbl B pa3InyYHOM KOHTEKCTE, B TOM
YHuClIe B TOJSAX MOJIOKUTEIbHOM Xapaktepuctuku. CopaepkaHue Kypca siBiisieTcs 0a3oi st
JabHEHIIEr0 Pa3BUTHSL COAEPKAaHUS TUCLIUILIMHBI B CIIELUATIBHBIX Kypcax.

2. MecTO AMCUUIIUHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbI

I[HCHHHJIHHB. «Anre6pa» — OJHa M3 OCHOBHBIX AUCIMIIIINH IIHUKJIa «MaTreMaTndecKue u
€CTECTBEHHBIC HAyKH» y4eOHOrO IUIaHa 10 CHEUUATBHOCTH «KOMIIBIOTEpHAs 0E30IacHOCTHY.
Ona oOecneunBaeT NnpuoOpeTeHHE 3HAHUM B COOTBETCTBUM C TpeOOBaHMM ['0oCcynapCTBEHHBIX
00pa3oBaTeNbHBIX ~ CTaHJAPTOB,  COACHCTBYeT  (yHIAMEHTAIM3AUH  MaTeMaTHYECKOTO
o0pa3zoBanus, HOPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS, JOTHYECKOTO MBIIIICHHS.

JlaHHask TUCHMIUIMHA OTHOCUTCSA K O0s3aTeNbHON 4acTH 00pa30BaTEIbHOM MPOrpaMMBIL.
Ona wumeeT pa3HOO6pa3HI)I€ CBA3M C OCHOBHBIMH H CIICHHAJIBHBIMHM MAaTEMaTH4YCCKHUMHU
JMCIUITTHHAMH.

HOJIyquHI)IG B KYpcCE ((AJIFC6pI)I>> 3HaHUuA HCO6XOILI/IMI)I IJid U3YUYCHUS IOUCHHUILINH
«JluneitHas anrebpa», «®DyHaaMeHTanbHas W KOMIbIOTEpHas anredpa», «JluckperHas
MaTEeMaTukKay, «MartemaTtnyueckass JIOTHKA U TCOpHA aJIrOPUTMOB), CICHHUAJIBHBIX KypcCax
«MeTtoapl M cpeacTBa Kpunrorpapuueckoi 3ammrtel UHGopMaun», «Teopus KoaUpOBaHUSY,
«Kpunrorpaguueckre npoToKoJIb» U MHOTUX JPYTHX.

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHs] 1O  JMCHUILUIMHE, COOTHECEHHbIe €
IVIAHMPYEMbIMH Pe3yJIbTaTaMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbl

[Ipouecc wm3ydyeHHs] AMCUMIUIMHBI HalpaBleH Ha (OPMHUPOBAHUE  CIEIYIOIINUX
kommnereHmii B coorBercTBuM ¢ PI'OC BO, OOII BO u npuoOpereHus cleayrolux 3HAHHM,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:

®opmupyemas NuaukaTop nocTuskeHust Ilepeyenn
KOMIIeTEeHIAS KOMIIETCHIINH IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUs
(ko u GopMyJIMPOBKA) (koa u opMyaHpOBKA)
YHuBepcajJbHble KOMIIETEHIIHMHU
YK-1 H-YK-1.5 3HaTh:
Crioco6eH ocymiecTBisATh | CIOCOOHOCTB OCYIIECTBIIATE | OCHOBHEIE aNre0pandyecKue MOJICIH U
ITOUCK, KpUTUUECKUI aHaJIU3 C 03U KOHCTPYKIUH.
AQHAJIN3 U CUHTE3 areOpanveckoro Noaxo.a, Ymern:
MHQOPMaLUH, TPUMEHAT | (GOpMaIM3aLHIoO 3a/1a4 U Ha pelaTh CUCTEMBI TMHEVHBIX ypaBHEHUM
CHUCTEMHBIN ITOIXO/, JJIs ATO¥ OCHOBE BEIPAOATHIBATH BiaaeTn HaBBIKAMMU .
pelIeHns IOCTABIEHHBIX | CTPATErHio JICHCTBHMA BBIUMCIIEHUH B OCHOBHBIX alIreOpandeckux
3a1a4y CHUCTEMax

Oo6umenpodeccuoHalbHbIE KOMIIETEHIIUN




OIIK-3

Crioco0O€eH HCII0Ib30BaTh
HEOOXOIUMBIE
MaTEMaTUYECKUE METOBI
JUTSI peIlieHus 3a1a4
podeCCHOHATTEHOM
JESITENHHOCTH

H-OIIK-3.8

3HaeT OCHOBHBIC ITOHSATUS,
pe3yIabTaThl, METOJIbI
COBPEMEHHOW MaTeMAaTUKU U
CIICHAPHHU WX TIPUMEHECHHS B
3ama49ax mpodhecCHOHATBHON
JIESATEIILHOCTH

3HaTh:

OcHOBHBIE METOIBI U (HOPMYITHPOBKH
PE3YJIbTATOB, UCTIOIB3YIOIIUXCS B 3aIUTE
nHpOpPMaLUH

Ymetsn:

000CHOBBIBATh aJITOPUTMBI 3aITUTHI
nHpOpPMAaLIUH

BiageTrn HaBBIKAMMU:

OBICTPBIX BEIUYMCIEHUH B OCHOBHBIX
anredpanvecKux CUCTEMax

H-OIIK-3.9

YMeeT pacnio3Hath
MaTeMaTHYeCKHe
CTPYKTYpPBbI, BO3HUKAIOIINEC B
3ajavax npodeccuoHambHOM
JIeSITeTIbHOCTH,
KOHCTPYHPOBATh,
aHAJIM3UPOBATh OOBEKTHI U
BBIMOJTHATH BEIYHCIICHUS,
(hopMymTHUpOBaTh
TpeOOBaHUS K CBOHCTBAM
MaTeMaTHYECKHX O0BEKTOB,
HEOOXOTUMBIM JUTS PEIICHHSI
po(heCCUOHAIBHON 3a1a4u

YMmeTn:

- pacro3HaTh alreOpandecKue MOJICIN
CTPYKTYPBI, BOSHUKAIOIINE B 33]]a9aX
npodeccCHoHaTbHON AESATEIBHOCTH,

- KOHCTPYHPOBaTh, aHATU3UPOBATH
anredpandeckue 0ObEKTHI U BHITIONHATE
BBIYHCIIECHUS

4. O0beM, CTPYKTYpa U coJep:KaHHe TUCHUTLINHBI

OO01mas TpyI0eMKOCTh TUCIUTUTHHBI cocTaiseT 10 3adeTHbix eauaunil, 360 aka. 9acos.

Ne Tembl (pa3aenbl) Buabl yueOHbBIX 3aHSITHIA, DopMbI TEKYLLIET0
n/m AUCIUTLIMHBI, BKJIIOYAS CAMOCTOSITEILHYIO | KOHTPOJISI yCIIeBaeMOCTH
HX Cco/Iep:KaHHe padoTy CTyA€eHTOB,
H X TPYI0E€MKOCTh ®opma NpoOMeKYTOUHOM
o (B akaeMUYeCcKHX 4acax) arrecTanuu
§ Kontaktnas pabota | _ (no cemecmpam)
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1 |BBogHas nexmus 1 2
3aganus amus
MHokecTBa ¥ OTOOpaKESHHS. A g N
2 1 6 6 2 4 |caMOCTOSITENBHON
OTHOIIIeHUS HA MHOKECTBaX
paboThI
o 3amanus I
CucTeMbl TMHEHHBIX .
3 o 1 2 4 4  |camocTosITENHbHOU
ypaBHEHUI
paboTHI
3amgaaus s
4 |BexTopHBIE IPOCTPAHCTBA 1 8 6 2 5 |camocrosTenbHON
paboThI
3agaaus s
5 [Matpuist 1|10 10 2 5 |camocTosATENBHON
paboThI




KonrtponbHas pabota Nel
Samanus s
6 |Ompenenurenn 8 8 2 5 |camocTosTenbHOR
paboThI
Samanus 1
CaMOCTOSATEIIBHOMI
7 |KoMmIuiekcHble yuciia 4 6 2 5
paboThI
KontponpHas pabota Ne2
Samanus i
8 |AnreOpandeckue CTPyKTYpHI 8 8 2 5 |camocTosTenbHOR
paboThI
0,3 | 2,7 [3auer
Bcero 3a 1 cemect
P 48 | 48 12 10,3 | 35,7
144 akan. yacoB
Samanus 1
AnreOpandeckue CTPYKTYPBI .
8 p PYKTYP 4 4 2 8 |camocrosTenpHON
(nponomxkeHue)
paboTHI
3amadus g
Kompmo MHOro4ieHoB OT o
9 N N 6 6 8 |camocTrogTenpHOM
OJTHOM TIepeMEHHOM
paboThI
SagaHus s
Teopus nenumocTtu B A A .
CaMOCTOATEIHLHON
10 |kombIax LEIBIX YHUCET U 10 | 10 2 14 AGOThL
MHOTOYJIEHOB HaJl I10JIEM p
KonTponbpHas pabora Ne3
3amadus g
M .
11 HOTOMICHRI Hall 10 | 10 2 14 |camocTosATENBHOM
YHCIIOBLIMHU OJISIMA
paboThI
3amadus g
MHOTO4JIEHBI OT HECKOJIBKHAX .
12 6 8 2 8 |camocrosTENnbHON
MEPEMEHHBIX
paboThI
Saganus i
IToJjte yacTHBIX 00JIaCTH A A .
CaMOCTOSATEIBLHON
13 |memocTHOCTH. 4 2 8
DaKTOPKOJIBLIO paborsl
KonrtponbHas padora Ne4
Samanust s
14 |KoneuHsle 110 2 2 2 6 |camMoCTOSITENLHON
paboThI
Samanust s
15 |I'pynmst 6 6 2 6 |camocrosTenpHOMN
paboTHI
2 | 05| 33,5 pk3amen
Bcero 3a 2 cemect
P 48 | 48 14 | 0,5 | 105,5
216 akaja. yacoB
HUTOro 96 | 96 26 | 0,8 |141,2

Conep:xanue pa3/iesioB IUCHUIIHHBI:

Tema 1. BBognas nexkuus
HcTtopuueckuii 0630p pazsutus anreOpsl. OCHOBHBIE NTEPHObI pa3BUTHsL. Pacuimpenre moHATHs
quciia U 3HAMEHUTBIE 33/1a4d JPEBHOCTU. Pa3pemmMocTs ypaBHEHUH B paJiMKallax U MOSBIECHUE
HOBBIX alire0panyeckux CTpykTyp. Mecto anreOpsl B CUCTEME MaTEMaTHUYECKUX HayK.

Tema 2. MHokecTBa M 0TOOpa:keHusi. OTHOLICHNSI HA MHOKECTBAX
2.1. MuoxectBa. Oneparnuu Hag MHOKecTBaMU. OTOOpakeHHss MHOKECTB. Bupl 0ToOpakeHUH.
Kommnoszumus otobpaxenuit. O6paTUMOCTh OTOOpasKeHHIA.
2.2. bunapusblie otHonieHUs. CBolicTBa. OTHOIEHUS YKBUBAJIEHTHOCTH U MOPSIJIKA.




2.3. MeTton MaTeMaTUYECKON MHIYKITUH.
2.4. ITonstue buHapHOU anredpandeckoit onepanuu. OnpeaeieHne rpyIbl, KOJIbIa, MOJs.

Tema 3. CucreMbl JHHEHHBIX YPABHEHUH
3.1. CucreMbl JIMHEWHBIX YpaBHEHHMM HAJl IOJIEM BELECTBEHHBIX 4YMCEN. PenieHue cuctemsl
ypaBHeHui. Meron I'aycca — Kopnana. MaTpuyHasi 3a1uch CUCTEMbI JIMHEMHBIX YPAaBHEHUN U
MCCIIEJOBAHNE CUCTEMBI JIMHEUHBIX YPaBHEHUN C MoMoIbio Merona ['aycca — XKopnana.
3.2. OgHopoHas cUCTEMa JUHENHBIX ypaBHEHUN. Teopema 0 KOJIMYeCTBE €€ PEeLEHUI.

Tema 4. BekTopHbIe IPOCTPAHCTBA
4.1. BexTOopHOE IPOCTPAHCTBO HAJ IIOJIEM, €TO0 CBOICTBA, IPUMEPBI. N-MEPHOE KOOPIMHATHOE
BEKTOPHOE IpocTpaHcTBO. [loanpocrpancTso.
4.2. JluHeliHas 3aBUCUMOCTb W JIMHEWHAas HE3aBUCUMOCTb BEKTOpOB. CBolicTBa JIMHEHHOMN
3aBHCHUMOCTH. ba3zuc cucTeMbl BEKTOPOB U BEKTOPHOI'O IIPOCTPAaHCTBA. Teopema O KOJIMYECTBE
BEKTOPOB B 0a3mce CHCTEMBbl. PaHr cucTeMbl BEKTOPOB M €ro BBIYHCIEHHE. Pa3zmepHOCTh
BEKTOpHOro mpocTpaHcTBa. KoopanmHaTtsl BekTropa B 0Oasuce. JIuHelHass 000104Ka CHCTEMbI
BEKTOPOB U NOJIIPOCTPAHCTBA.
4.3. JIuneiinble 0TOOpaXKeHUs1 BEKTOPHBIX IPOCTPAHCTB. M130MOp(pH3M BEKTOPHBIX MPOCTPAHCTB.
CaoticTBa nzomMoppusma.

Tema 5. MaTpuubl
5.1. Ilonstue matpuubl. JlelicTBUg Haa MaTpullaMd M UX cBoiMcTBa. Koibio KBajapaTHbBIX
MaTpHLI.
5.2. CtpoyeuHblil ¥ CTOIOLOBBIN paHTy MaTpHILIbl, UX PABEHCTBO. BbluncieHne paHnra MaTpuiibl.
HeBbIpox1eHHBIE MAaTPULIBI.
5.3. OOparnas wmarpunia. Kputepuii ee CymiecTBOBaHHS. JJIEMEHTApHBIE MAaTpPHIIBL.
[TpakTuyeckuii ciocod HaxOXAEHUS OOPATHON MaTPHULIBI.
5.4. TpancnonupoBanue Marpull. PaHr npousBeaeHus Marpul. MaTpuuHas 3alUCh CUCTEM
JMHENUHBIX YpaBHEHUH.
5.5. Marpuia nepexoia ot 0JHOTo 6a3uca k npyromy. KoopauHaTel BEKTOpa B HOBOM Oaswuce.
5.6. Matpunsl JMHEHHBIX OTOOpaXkeHHH. B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
nuHeiHbIMU oToOpakeHusiMu 13 R" B R™ u marpuniamu pasmepa mxn. Cymma ¥ IpOHM3BEICHUE
JUHEWHBIX OTOOPAKEHUH U UX CBSA3b C ONEpaLUsAMH HaJ MaTPULIAMH.
5.7. YTBepx/aeHUE O HE3aBHCUMOCTH YMCJIa TJIABHBIX M CBOOOJHBIX HEU3BECTHBIX CHCTEMBI OT
croco0a MNpHUBENEHHS ee K cTrymneHuyatoMy Bupay. Kputepuit coBmectHocTH Kponekepa —
Kanemnu.
5.8. OnHOpOIHBIE CHCTEMBI JINHEHHBIX ypaBHEHUH. DyHIaMEeHTaIbHBIH HA00P pelIeHUH.

Tema 6. Onpeneaurenu
6.1. IlepecranoBku. YeTHOCTB NiEepecTaHOBKU. [IoHATHE OnpeaenuTeNs MPOU3BOJIBHOTO NOPAAKA.
YacTHble ciyyau: ONpeAeTuTeNId BTOPOTO U TPETHETO MOPSIIKOB.
6.2. CBolicTBa onpeaenuTenei.
6.3. Munop u anrebpanyeckoe JONOJTHEHHE d3JeMEHTa MaTpuilbl. TeopeMa 0 pas3ioKeHUH
oTpesieNuTeNs Mo CTpoke Wi cToiluy. IlpakTuyeckuit croco® BBIYMCIEHUS OMpPEIeTUTeNs
nopsAKa BbIIe 3.
6.4. OnpenenuTens NPOU3BEIECHUS MaTPHULL.
6.5. Kputepuii HEeBBIPOXKACHHOCTH MaTpullbl. HaxoxaeHue oOpaTHON MaTpullbl ¢ MOMOIIBIO
ONPEAECITUTENEN.
6.6. Meron Kpamepa pelieHust CUCTEM JIMHEWHBIX YPaBHEHUM.
6.7. MeTo1 oOKaliMJIIIOIIMX MUHOPOB.

Tema 7. KoMmmiekcHble unciia
KommnekcHsle uwucna. Onepanuu HajJg KOMIUIEKCHBIMM YHMCIaMHU B ajreOpanyeckod u
TPUTOHOMETPHUUECKOH dopMe.

Tema 8. Auredpanyeckne CTpyKTypbl
8.1. BbunapHble anreOpandecKue omepanud u anredpandeckue CTPYKTypbl. [lomyrpymmser u
Monou il [Tpumepsr. O60011eHHAs aCCOIIMATUBHOCTE cTeneHr. OOpaTUMBbIe HJIEMEHTHI.



8.2. I'pymnnbl. I[lpumepsl rpynn (Y4HUCIOBbIE TPYMHIbl, MaTPUYHBIE, CUMMETpUYECKas U
3HaKOIepeMEHHasl TPYIIIbI, TPYIINa KOPHEW U3 €MHUIIbI), UX MOATPYIIIIbIL.
8.3. 'omomopdusmel 1 m3omop¢usmel rpymm. [Ipumeps. CBoiictBa nzomopdusma. Teopema
Komn.
8.4. Huxnuueckue rpynmsl. [Tpumepsl. [Topsaok snementa rpynmsl. Teopema 06 uzomopduszme
LHUKJIAYECKUX FPYIIT OJHOTO U TOTO XK€ MOPsIKA.
8.5. Kombna. IIpumepsl. CBolicTBa kojen. Konbiio kiaccoB BbYeTOB. ['OMOMOPGU3MEI KOJIEII.
Snpo u o6pas romomopduzma.
8.6. Teno. Ilone. Ilognone. Pacimpenue nosns. [Ipumepsl. CBoiicTBa mosieil. XapakTepucTUKa
nosist. [Ipoctoe nosne.

Tema 9. Koib110 MHOTO4YJIEHOB OT O/IHO¥i TepeMeHHO
9.1. [lonsiTHE MHOTOYJIEHA OT OJHOM MepeMeHHO ¢ ko3¢ dunuentamu u3 koubia K. CrerneHp
MHorowieHa. Onepauuu Hajg MHOrouwieHamu. Komibiio maorounienoB K[x]. Konbiio MHOTrOWIIEHOB
HaJ 00JIaCThIO LEJIOCTHOCTH.
9.2. Jlenenue MHOTOWIEHA C OCTATKOM Ha ABy4ieH. Teopema besy.
9.3. Kopuu muorousena Hajx nnojgeM P. Kpatnocts kopusi. @opmynsl Buera.

Tema 10. Teopusi 1eIUMOCTH B KOJIbIAX LEJbIX YHCEJT U MHOTOWIEHOB HAJI MOJIeM
10.1. EBknuaoBel Kousiblia. JleneHue ¢ OCTAaTKOM B KOJIbLIE LENbIX 4HMcell Z U B KOJbIE
MHOTOWICHOB HaJ noyiem P.
10.2. Ilonsatue umaeana konpua. Konplo riaBHbIX HaeaoB. TeopemMa O TOM, 4YTO BCSKOE
€BKJIMJIOBO KOJIBIIO SIBJIAETCS KOJIBLIOM TJIaBHBIX HjeanoB. HauOonpmmii oOmmii nenutens B
KOJIbLIAX LIEJIbIX YHMCEI M MHOTOWIEHOB. Ero cymiecTBoBaHHWE M €IMHCTBEHHOCTb. AJITOPUTM
EBximna B kombuax Z u P[x]. Haxoxnenune HOJl 3-x u Oosee sneMeHTOB. Brruncnenue
ko3¢ uimeHToB B TuHeHOM Bhipaxennun HO/I.
10.3. Haumensiiee oOriee KpaTHOE B KOJIbIIAX IEIBIX 4Hcesl W MHOrowieHoB. Ces3p HOJ u
HOK.
10.4. ®akropuanbHoe Koiblo. PakTOPUAIBHOCTh KOJbLIA TVIABHBIX MJi€anoB. PasnokeHue Ha
MIPOCThIE MHOXHUTENHM B KOJbLAX LedbIX yucea u MHorowieHoB. Oteickanne HOJl m HOK c
MTOMOIIIBIO PA3JI0KEHUS Ha TPOCTHIE MHOKHUTEIIU.
10.5. IuddepenunpoBanre MHOrouIeHa. VI3MeHeHHe KpaTHOCTH HEMPUBOAUMOTO ACIUTENS IPU
b depeHIMpOBaHUH.

Tema 11. MHoro4JIeHbI HAJ YHCJIOBLIMH MOJSIMH
11.1. HenpuBoaumsie mHorowiensl Haa mnomsmu C, R u Q. Kputepmii DitzeHmTeiina.
HaxoxeHne panoHalIbHBIX KOPHEH MHOTOYJIEHA C HENBIMU KO3 PUITECHTAMHU.
11.2. Pemenue B pamukanax aiareOpamveckux ypaBHeHui 3-it cremenu. @opmyna Kapmaxo.
Uucno  NEHCTBUTENBHBIX  KOpHEH  KyOMYecKOro  ypaBHEHHS C  JICWCTBUTEIHHBIMHU
kodp¢unmenTamu. PemieHue B paaukanax anredpandeckux ypaBHeHHM 4-i crenenu. Merton
®Deppapu.
11.3. I'paHunbl JeHCTBUTETHHBIX KOPHEW MHOTOWIECHA C JACHCTBUTEIBHBIMH KOd(DHUIIMEHTAMU.
Teopema IlItypma. [TpubnmkeHHOE BBIYUCIEHUE NEWCTBUTEIBHBIX KOPHEH.

Tema 12. MHOro4/1€HbI OT HECKOJBKHUX MepeMeHHbIX
12.1. KonbI1o MHOTOUYJIEHOB OT HECKONBKUX MepeMeHHBIX. JIekcukorpaduueckoe ymnopsaoueHue.
OtcyTcTBUE AenuTeNied Hylsl B KOJBIE MHOTOWICHOB OT HECKOJIBKMX IEPEMEHHBIX Haj
007acThIO ENOCTHOCTH. PaKTOPUaIbHOCTh KOJIbIIa MHOTOUJICHOB OT HECKOJIBKUX TMEePEMEHHBIX
Haj nosieM P (6e3 moka3zarenscTsa).
12.2. Cummerpudeckue MHOTOwIeHbl. [IpencraBieHne CHMMETPUYECKOI0 MHOTOYJIEHA B BUIE
MHOTOYICHA OT JIEMEHTAPHBIX CUMMETPUIECCKUX (PYHKITHH.

Tema 13. IToJie 4acTHBIX 00J1aCTH HEJTOCTHOCTH. DAKTOPKOJIBIIO
13.1. ITone yacTHBIX 007aCTH LEIOCTHOCTH.
13.2. ®akropkonbio. [loctpoenue. [Ipumepsl. Teopema o romomopduzme Koell.

Tema 14. Koneunble moJist



Koneunsle nons. KonnyecTBo 371eMEHTOB U XapakTEpUCTUKA KOHEYHOTo nosst. CyliecTBoBaHUE
¥ €MHCTBEHHOCTh KOHEYHOTO MOJISi U3 P" 3JEMEHTOB, P — MPOCTOE, N — HATYPaIbHOE YHUCIIO.
ITocTpoeHrne KOHEUYHOTO TOJIA.

Tema 15. I'pynnsbl
15.1. I'pynner. Knacesl cmexxnoctu no noarpynne. Muneke noarpynnel. [lopsnok KoHe4yHOMR
TPYIIIBI ACIUTCS HA MOPSIOK €€ MOATPYIIIEL.
15.2. Huxnngeckue noarpynmsl. [1opspgok KOHEUHON TPYIIIBI JEIUTCS HA MOPSAIOK JI000To ee
aneMeHTa. [Ipumepsr.
15.3. I'pynna kopHeit n-if ctenenu u3 equHuLbl. [lepBooOpazHbie KOPHU U3 €TUHHIIBI.
15.4. HopmanbHbie noAarpynmsl U pakroprpymisl. Teopema o romoMmopdu3mMe Tpyrl.

5. O0pa3oBaTe/ibHbIe TEXHOJIOTHMU, B TOM 4YHCJIe TEXHOJIOTHU IJIEKTPOHHOIO O0y4eHUsl H
AUCTAHIHOHHBIE 00pa3oBaTeibHbIE TEXHOJIOTHMHU, HCHOJb3yeMble MPHU OCYIIeCTBICHUH
00pa3oBaTeILHOIO Mpolecca Mo JUCHUIJINHE

B nporecce o0y4eHsT HCIIOJIB3YIOTCS CIISAYIOIMNE 00pa30BaTEIbHBIC TEXHOJIOTHH:

BBoaHasi JieKIMA — 1a€T T1I€PBOE LEJIOCTHOE NPEACTABICHHE O JUCUUIUIMHE U
OPUEHTHUPYET CTYJEHTa B CUCTEME U3Y4YCHHUS NAHHOW AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSITCS C
Ha3HAYCHHEM U 3aJjayaMU Kypca, €ro poJibl0 B MECTOM B CHCTEME y4YeOHBIX TUCIUILUIMNH U B
CUCTEME IOATOTOBKHM B 1enioM. JlaeTcs KpaTkuii 0030p Kypca, MCTOpHUS PA3BHTUS HAYKH H
MPAKTUKHU, TOCTHXKEHUS B ATOU cdepe, MMEHa U3BECTHBIX YUECHBIX, U3JIaraloTcs NepCreKTUBHbBIE
HalpaBJIeHUsl uUcciaenoBaHui. Ha 3Toi  JeKuuMM  BBICKA3bIBAIOTCS  METOJAMYECKHE U
OpraHU3aIlMOHHBIE OCOOCHHOCTH PadOTHl B paMKaxX JaHHOW IUCIUIUIMHBI, a TaKXKe TaeTcCs
aHaJIN3 PEKOMEHIyeMOi yueOHO-METOAMYECKOU TUTEPaTyPHI.

AKageMmndeckas JeKIus ¢ 3JIeMEeHTaMH JeKInu-0ecenbl — I0CIIeJ0BaTEIIbHOE
M3JI0)KEHUE MaTepHuaa, OCYIIECTBIAEMOE MPEUMYILIECTBEHHO B BUJIE€ MOHOJIOTa IPENOAABATENIA.
DneMeHThl JIeKIIMU-0ece bl O00eCHeurnBalOT KOHTAaKT MPENojaBaTeNis C ayauTOpueHd, uTo
MO3BOJISICT TIPUBIIEKaTh BHUMAHHUE CTYICHTOB K HaWOoJiee BaXKHBIM TeMaM JHUCHUILINHBI,
AKTUBHO BOBJIEKAaTh HUX B Y4YeOHBIN MpoLEeCC, KOHTPOJIUPOBATH TEMI H3JIOKEHUS Y4eOHOTO
MaTepualia B 3aBUCUMOCTH OT YPOBHS €r0 BOCIPHUSTHSL.

IIpakTuyeckoe 3aHsiTHE — 3aHATUE, MOCBALICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHUU U
HAaBBIKOB I10 3aKPEIUICHHUIO MOJYYCHHBIX HA JICKIUW 3HAHUM.

Koncynbrauum — BuUJ y4yeOHBIX 3aHATUN, SBISIOMUACA OAHONW W3 (GOPM KOHTPOIS
CaMOCTOSITENIbHOW ~ paboThl  cTyAeHTOB. Ha KOHCymbTanusx 1O TMPOCKOE CTYIEHTOB
paccMaTpuBalOTCs HauOollee CIIOXKHBIE MOMEHTBHI MPU OCBOCHHWM MaTrepuana JUCIHILTUHBL,
MPENOJABaTeNIb OTBEYAET HAa BONPOCHI CTYJIEHTOB, KOTOPBHIE BO3HUKAIOT y HUX B MPOLECCE
CaMOCTOSITENILHOM paOOTHI.

6. IlepeyeHb JIMIEH3MOHHOT0 M (MJM) CBOOOJHO PACHPOCTPAHSIEMOr0 NPOIrPAMMHOIO
o0ecrnedyeHusi, MCIOJb3YEeMOI0 IIPH OCYINECTBJICHHMH O00pa30BaTe/IbHOr0 Ipoluecca Mo
AUCHUIINHE

B mpouecce ocymectBieHuss 00pa3oBaTeNBHOrO  Mpolecca MO  JUCIUIUIMHE
WCIIONTB3YIOTCS:

it (popMHUpPOBAHUS MATEPHATIOB JJISl TEKYIIErO KOHTPOJISI YCIIEBAEMOCTH M MPOBEICHUS
MIPOMEXKYTOUHOM aTTecTaruu, it GOopMUPOBAHUSI METOAMUYECKUX MAaTEPUAIIOB MO JTUCIUILINHE!

- mporpammel Microsoft Office;

- n3narenbckas cucrema LaTex;

- Adobe Acrobat Reader.



7. IlepeyeHb COBpeMEeHHBIX NPO(EeCCHOHAJBLHBIX 0a3 [JaHHBIX W HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YeMbIX NPH OCYLIECTBACHHH 00Pa30BaTeIbHOIO MpoLecca 1o
AUCHHILINHE (PU HE00X0AMMOCTH)

B mpomecce ocymiecTBieHus  00pa3oBaTENFHOrO — MpoOLEcca IO JAMCIUILIHHE
UCTIONIB3YETCS:

- ABTtoMaTm3upoBaHHas OubOnuoreuHo-unpopmanmonHas cucrema «bYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekrpoHHas OubroTeyHas cucreMa «Jlaup» https://e.lanbook.com

- DnekTpoHHas oubnnoreunas cucrema «kOpaiir» https://urait.ru

- DnekTpoHHas 6ubnuoTeyHas cucrema «KoHCYnbTaHT CTyIeHTa»

https://www.studentlibrary.ru

8. [lepeyeHb OCHOBHOI ¥  [ONOJHHUTEJbHOH Yy4eOHOWH JMTEpaTypbl, PpecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANMOHHON ceTH «HMHTepHeT» (NIPHM HEOOXOAMMOCTH),
PeKoOMEeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUIITUHbI

a) OCHOBHAsI JIUTepaTypa
1. Kypomr A. I'. Kypc Bwicuieit anre6psr: yueOHuk s By3oB — Cankt-IlerepOypr:
Jlans, 2022. https://reader.lanbook.com/book/183725
2. M. A. 3aBoguukoB, M. E. Copokuna 3amauu no anredpe. I cemecTp: mpakTUKym —
SIpocnasne: SApl'Y, 2019. http://www.lib.uniyar.ac.ru/edocs/iuni/20190207.pdf

0) 1OMOJIHUTEIBbHASA JIUTEPATypa
1. M. M. I'myxos, B. Il. Enmu3zapoB, A. A. HeuaeB AnreOpa: y4yeOHHWK Ui BYy30B —
Cankr-IlerepOypr: Jlans, 2022. https://reader.lanbook.com/book/187793
2. Jlapun C. B. AunreOpa: MHOTrOWIeHB: ydeOHOE Mmocobue it By30B — MoOCKBa:
WznarensctBo FOpaiit, 2022. https://urait.ru/viewer/algebra-mnogochleny-493274
3. OxyneB JI. 5. Bwicmmas anreOpa: yueOHumk — Cankt-IletrepOypr: Jlamp, 2021.
https://reader.lanbook.com/book/167769
4. OxyneB JI. . COopuHuk 3amau mo BeIciied anredpe: yuyeOHoe mocodue — CaHKT-
[MerepOypr: Jlanb, 2021. https://reader.lanbook.com/book/167770
5. Koctpukun A. U. Beenenue B anre6py. Yacts 1. OcHoBbI anreOpsl. M.: @uzMaTiur,
2003. https://www.studentlibrary.ru/ru/doc/ISBN5922101676-SCN0000/000.html
6. Kocrpukua A. U. COopuuk 3amady mo anrebpe - M.: ®usmarmur, 2006.
https://www.studentlibrary.ru/ru/doc/ISBN5922107267-SCN0000/000.html

9. MaTepl/IaJII)HO-TeXHI/I‘leCKaH 6338, HeoO0XoauMas 1 OCYIECTBJICHUSA 06p33OBaTe.]'II)HOFO
nmpoumecca nmo 1MCumMIinHe

MarepuanbHO-TeXHHUECKas 0a3a, HeoOXoaAUMas ISl OCYIIECTBIECHUSI 00pa30BaTeIbHOIO
npolecca 1o AUCUUIUIMHE BKIIIOYAeT B CBOW COCTaB ClieUalbHbIE TOMELICHHUS:

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHS 3aHATUH JIEKITUOHHOTO THIIA;

- yueOHBbIE ayIUTOPUH AJIs1 IPOBEJACHUS MPAKTUYECKUX 3aHITHI (CEMHUHAPOB);

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHS TPYNIOBBIX U MHAWBUYAIbHBIX KOHCYIbTAIUMN;

- yueOHBIE ayAUTOPUU JUIsI TPOBEACHMUSI TEKYIIEr0o KOHTPOJSI M MPOMEXYTOUHOU
aTTecTaluu;

- IOMEIIEHHUS IS CAaMOCTOSITEIbHON paboThI;

- IOMEUICHUsI s XpaHeHHs U TNPO(UIAKTUYECKOTO OOCITYKUBaHUS TEXHUYECKUX
CpeNCTB OOyUEHHS.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
file:///E:/Т/Работа/Программы/Исправл%20в%202024/%22
file:///E:/Т/Работа/Программы/Исправл%20в%202024/%22
https://reader.lanbook.com/book/183725
http://www.lib.uniyar.ac.ru/edocs/iuni/20190207.pdf
https://reader.lanbook.com/book/187793
https://urait.ru/viewer/algebra-mnogochleny-493274
https://reader.lanbook.com/book/167769
https://reader.lanbook.com/book/167770
https://www.studentlibrary.ru/ru/doc/ISBN5922101676-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN5922107267-SCN0000/000.html

CrienipanbHble TTOMEUICHUS YKOMIUIEKTOBAHBI CPEICTBAMHU OOYUYEHUS, CIY>KAITUMH IS
MIpeACTaBICHUS yueOHOW HH(pOpMAIHK OONBIION ayTUTOPHH.

[Tomenienust uisi caMOCTOATENbHON PabOThl OOYUYaIOIIUXCS OCHAIIECHBI KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHUs: K ceTu «MHTepHeT» u obecrneueHrueM JO0CTyma K
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa3oBarenbHoM cpeae Apl'Y.

ABTOp(BI):

HoteHT xadenpsr anredpbl
U MaTeMaTU4YeCKOH JIOTUKH, K. (.-M. H. M.E. Copokuna



IIpunoxenne Nel k paboueit nporpamme
«AJredpa»

DoH/1 OLIECHOYHBIX CPEICTB
7151 TIPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTeCTAIUM CTYAE€HTOB
10 JMCIHUIIHHE

1. TunoBble KOHTPOJIbHBIC 3aIaHUA U HHBIC MaTEepHUaJibl,
HCII0JIB3YEMBIEC B IIPOLECCE TEKYIIEIN0 KOHTPOJIA YCIIEBAEMOCTH

3anaHus 151 CAaMOCTOSITE/IbHOI PadoThI
(aHHBIE 3a/1aHUS BHIMOIHIIOTCS CTYI€HTOM CAMOCTOSITEIILHO
U TIPEToIaBaTesieM B 0053aTEIbHOM TIOPSIKE HE TPOBEPSFOTCS)

3aganus mo Teme Ne 2 «MHokecTBa U 0TOOpaKeHUs1. OTHOIIEHHUsI HA MHOXKECTBAX):
Paznen 2.1: OmnpenenuTtp, SBISETCS JIM CIEAyOIIee OTOOpaKEHHE MHOKECTB UHBEKTUBHBIM,
CIOpBEKTUBHBIM, OnekTHBHBIM: f : R+XR+ — R: (x,y) — Ig(x+1)/y.

Paznen 2.2: Kakumu cBoiictBamu (pedieKCUBHOCTb, CHMMETPUYHOCTh, TPAH3UTHUBHOCTD,
aHTUpe(IEKCUBHOCTh, aHTUCUMMETPUYHOCTH) 00J1a1aeT OTHOIIEHHE p HAa MHOKecTBe R[X]: fpg
< |f(a) —g(a)| < 1 mist Bcex @ € R.

Paznen 2.3: JlokaxuTe, 4To TpH JF0O0M HatypaimbHoM N (4"+ 15n—1) menutcst Ha 9.

Paznen 2.4: Jlokaszatb, 4TO MHOKECTBO M MHOTOWIEHOB BUjJa ax + b, a,b € Q, a He paBHo 0,
SIBIISIETCS TPYIIIION OTHOCHTEIBHO OTICPAIlUU KOMITO3HIIUU. SIBIISICTCS JIM ATA TpyIIa adeneBoi?

3aganus nmo teme Ne 3 «CucreMbl JIMHEHHBIX YPAaBHEHHII»:
Pa3zpen 3.1: Peminth cucreMy JTMHEHHBIX ypaBHEHUM:

X1+ 3X2 — 2Xx3 + X4 = 3,

2X1—2X2+ X3=-3,

—X1+X2—4x3+3Xa=-1,

3X1—Xo+X3—2x4=2.

Pa3znen 3.2: PeminTh OTHOPOJIHYIO CUCTEMY JIMHEHHBIX YpaBHEHHI:
3X1+2X2—x3—x4=0,

X1—4x2+2Xs—x4=0,

4xX1—2x2+X3—3x4=0,

X1+10Xo—5x3+3%x4=0.

3aganus no Teme Ne 4 «BeKTOpHBIE MPOCTPAHCTBA:

Paznen 4.1: SIBnsiercs a1 BEKTOPHBIM MPOCTPAHCTBOM HaJl mojieM Q MHOkecTBO X uuMcen BHJA
a+b\/2, a,b € Q, c oneparusaMu CI0KEHUSI U YMHOXKESHHS Ha 3JIEMEHTHI ToJist Q7

Paznen 4.2: Jlokasars, uto cucrema a1 = (1; 1; —=3; 0), a2 = (3; —2; 1; 7), a3 = (2; =5; 1; —1)
BEKTOPOB MpocTpaHcTBa R* muueitno HesaBucuMa.

Pasnmen 4.3: Ssnserca mu orobpaxkenue f: R® — R3) f(X1,X2,X3) = (X1+2x3,0,0), nmuHeHHBIM?
Kakmmu cBoiicTBaMu OHO 001amaeT?

3apanus no reme Ne 5 «MarTpuubp):
Paznen 5.1: Beruncinuts:

2 =2 4 0

3001 | -2 -1 2 ( é 52 ) .
-4 -3 3 1

Pa3znen 5.2: Haiitu panr matpuiisl



6 —4 -1

4 -1 6

2 -1 1
Paznen 5.3: Haiitu matpuity, 0OpaTHyIO JaHHOM:

1 -2 1

1 -1 3

-2 1 =2
Paznen 5.4: Pemmthb cucreMy JTMHEHHBIX YPAaBHEHHI METOAOM OOpAaTHON MaTpPHUIIBL:

T, — 2Ty + 33 = 3,

Ty — T + 3wy = —10,

—2xy + 19 — 224 = 3.
Pasnen 5.5: Jlokasats, uro cuctemsl €1 = (1; —1; 0), e2 = (0; —1; 1), e3=(0; 0; 1) m a1 = (0; 1;
-2), a2 = (4; 0; 0), a3 = (0; 1; 0) BeKTOPOB KOOPJAMHATHOTO MpocTpaHcTBa R® aBnsAIOTCS Gasucamu
3TOro mpocrpancTBa. HailTu koopauHaThl BEKTOpa @ BO BTOpPOM Oasuce, eciid B MepBOM Oasuce
OH UMeeT KoopauHatsl 12, -3, -5.
Pasnen 5.6: Hanucats Matpuily JinHeHOro otoOpakenus f: R3 — R3, f(X1,X2,X3)=(X1-X3,5X3,-X3).
Paznen 5.7: HccnenoBare cucreMy Ha COBMECTHOCTh IO kpurepuro Kponekepa — Kamesm:

21 + x9 — 3x3 + 41y = —1,

3r, — 2y + 223 — 14 = 2,

—2x1 + 220 — 13 + 314 = 0,

dry — 2y — 223 + 14 = 2.
Paznen 5.8: Haiitu ¢dyHnameHTanbHbIi HA0Op pelIeHU CUCTEMBI

Ty + 319 + 223 = 0,

T, — 2x3 — D3 =0,

=311 + 22+ 23 =0,

Tas — a3 = 0.

3ananus no teme Ne 6 «Onpeneanrenn»:

Paznen 6.1: Haittu uncno uaBepcwuii B nepecranoske 3,4, 10,1,7,9,8, 5, 2, 6.
Paznen 6.2: BeruncnuTh onpenenuTens

1001 1002 1003 1004

1002 1003 1001 1002

1001 1001 1001 999

1001 1000 998 999

Pa3znen 6.3: BeruucauTh 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 ONMpeIeTuTellb 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




Paznen  6.6:  Pemmrs  cucreMy — JuHEHHBIX ~— ypaBHeHMH — merogoM  Kpawmepa:
T, — 2xs + x5 =3,
T, — Ty + 313 = —10,
-2z + 19 — 225 = 3.

Paznen 6.7: HaiiTu panr MaTpuilbl METOJIOM OKAMMIISIOIIIMX MUHOPOB:

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

3aganuda no reme Ne 7 « KoMIieKCHEBIE YHCIA»:
4—4)(24i .
4D+ 4 3
1) Beruncours: 2%
2) Beraucuts: V48 + 141
3) HaiitTu MHOXECTBO TOYEK KOMIUIEKCHOM IIJIOCKOCTH, YJOBJICTBOPSAIOIINX YCIOBUIO
|z] - |z — 1] = 5.

t —i? +2=0.

4) Pemuth ypaBHenue Haj nosiem C:

5) 3anucaTh B TpUTOHOMETpHUUYECKOU popme: —2v2 + 2v/2i.
AN13 i 15

(=)™ + (\/52_1) :

/1 — 21.

6) BeruuciauTs:

7) BoruuciauTs:

3aganus no teme Ne 8 «Asnredpanyeckue CTpyKTypbb»:

Paznen 8.1: Onepanuio Ha HEMYCTOM MHOXECTBE MOKHO 33JaTh HE €IMHCTBEHHBIM CIIOCOOOM.
[TpuBecTH nMpuMep MHOXKECTBA M BBECTH HA HEM JIBE OIEPAIIMH TaK, YTOOBI OTHOCUTEIHHO OJJHOM
OIlepalyy JaHHOE MHOXKECTBO SIBJISUIOCH IPYIIIOH, 8 OTHOCUTENIBHO APYroi — HeT.

Paznen 8.2: Jloka3zarh, uro MHOXecCTBO R[xX] sBiseTcs Ipynmnoll OTHOCHUTEIBHO ONEpaluu
KOMITO3UIUH.

Paznen 8.3: fBnsercs num criemyromiee oToOpakeHue Tpynn romomopdusmom? B cimydae
MOJIOKUTEIBHOIO OTBETA BBIACHUTH, SIBIAETCS JIK OHO MOHOMOP(HU3MOM, 3MUMOPHUZMOM,
uszomopdusmom: f : (Z, +) — (Z, +): f(x)=2x.

Paznen 8.4: Haiitu mopsaok sseMeHTa 3 B MyJbTHUIUIMKATUBHOM TIpYIIE IMOJS BBIYETOB IO
moxaymro 11.

Pasnmen 8.5: SInsiercs nm ciemyrolnee oToOpaxkeHne romomopdusmom komei: ¢: (Z,+,x) —
(Z,+,%): d(x)=2x.

Paznen 8.6: SIBnsieTcst 1M JaHHOE MHOXECTBO KOJIBLIOM HJIM IOJIEM OTHOCUTENIBHO YKa3aHHBIX
omeparmit: Z[V2]={a+bV2,a,b € Z},+, x?

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

Pasmen 9.1: B kombue Z7[X] HaliTH MHOTOWICH HAWMEHBIICH CTCIEHH, SKBHBAJCHTHBIN
MHOTOUJICHY f(x) =4x™ + x4 241 — x* 4 3x® — x — 3,

Paznen 9.2: Pa3noxuth MHOTOWIEH IO CTENEHSAM X-Xo U HAUTH 3HAYEHMs €r0 IPOU3BOJHBIX B
Touke Xo: [ (%) = a* +4a® 4+ 627 + 10z + 20, 1z = —2.

Paznen 9.3: IlocTpouTh MHOTOUJIEH CTENIEHU CO CTapLIUM KO3 GUIIMEHTOM |, UMEIoIni KOpHU
1, 2 xpatHOCTH 2 11 4.

3ananus no teme Ne 10 «Teopusi 1eJJMMOCTH B KOJIBIAX LeJbIX YHCEJI H MHOTO4JICHOB
HAJ HOJIeM»:



Pazmen 10.1: Paspenuts ¢ ocratkom MHorowieH f(X) Ha muorowren ¢(X) Ham monem R:
f(x) =22% —32% + 422 =52 +6, g(x)=22-3z+1

Paznen 10.2: Haiitu HOJ[ MHOrO4JICHOB: et 4o -3 —dor—1 n P+ —x-1,
Paznen 10.3: Haiitu Bce 3HaueHUss A, IPH KOTOPBIX HMEIOT OOIMMA KOPEHb MHOTOWICHBI
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: BoiienuB KpaTHbIE HEMPUBOIMMBIE MHOKUTEIH JAHHOTO MHOTOWIEHA, PA3IOKHUTh
ero Ha HENIPUBOIUMBIC MHOKUTEITH:

28 + 227 + 529 + 62° + 8zt + 62° + 522 + 2z + 1.

3aganusa no reme Ne 11 «MHOro4JieHbI HAJl YHCJIOBLIMH MOJISIMU:
Pasnen 11.1: Haittn Bee paunonasibie kopuu muorowtena 6zt + 192% — 72?2 — 26z + 12,

Paznen 11.2: Toas3ysce ¢popmynoit Kapaano, pemuTs ypaBHEHHE x* 4+ 6x + 2 =0.

4 3 )
Paznen 11.3: CoctaButh psin llITypma U OTAeTUTh KOPHE MHOTOUWIEHa © +4x” — 122 4+ 9.

3ananus nmo teme Ne 12 «MHOro4wieHbl OT HECKOJbLKHUX MEePEeMEHHbIX»:
1) Beipa3suTh MHOTOWIEH B BHJIE MHOTOWICHA OT DJIEMEHTAPHBIX CHMMETPHUYECKUX (YHKIIW:

(x122 + x3) (21273 + T2) (23 + 21)

2) HailTu MHOroujeH 4eTBEpTOM CTENEHH, KOPHAMU KOTOPOTO SIBISIOTCS KyObl KOMIUIEKCHBIX
KOpHeii MHorowieHa X*-X-1.

3ananus no teme Ne 13 «IloJie yacTHBIX 00/1aCTH HEJIOCTHOCTH. DAKTOPKOJIbILOY:
—% et —38a+1=0

1) OcBOOOAMTHCS OT UPPALIMOHAILHOCTH B 3HAMEHATENe 1podu & -+ 1 .

2) lokasartb, 4TO

a) Flz]/{(x —a) ~ F (F — nouxe);

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

B) Rlz]/(2” + z + 1) ~ C.

3aganus nmo reme Ne 14 «Koneunsbie moJis»
1) TIpuBectu npumep muorowieHa f(X) 4-i crenenu u3 kojipla Zo[X], HEOPUBOIUMMOTO Ha Z2.
2) Tloctpouth mnone Fig kak (akTopkospio Zz[x] mo uaeany, NOPOKACHHOMY MHOTOYJICHOM
f(X) u3 3amanus 1).
3) Ilycte a=x+(f(x)) — o6pa3 smementa X kombia Zz[x] B Z2[X]/(f(X)), rae f(X) moctpoen B 1).
Berunciuts

(a+1)® +a*— (a-1)%.
4) Haiitu sneMeHT, oOpaTHbIi a3-a-1 B peanmm3amuu nons Fig, mocTpoennoii B 1)-3).
5) Haiitu kaky0-m1u00 00pa3yroLIyr0 MYJIbTHIUIMKATUBHONW rpymmbl Fie* B peanu3anuu moJs
F16, mocTpoenHoi B 1)-3).
6) CkospKo Bcero o0pa3yroIIX IEMEHTOB y rpymmbl Fie*? HaliTi X Bce B peam3aliiy moJis
F16, mocTpoennoii B 1)-3).

3apanus no reme Ne 15 «I'pynnbsn»

Paznen 15.1: Haiitu cMexHBIe Ki1acchl alTUTUBHO rpynmsl R mo noarpynmne Z.

Paznen 15.2: byaer nu rpynmna oOpaTUMBIX 3JIEMEHTOB KObIa Z16 MAKIMIECKON?

Paznen 15.3: Haiitu Bce mepBooOpa3Hbie KOpHH cTeneHH 10 U3 equHUIBI (B MOJIe KOMIUIECHBIX
qucen).

Paznen 15.4: [lokaszath, uyTo mnoarpymma wmarpul ¢ onpeaenutenem 1 rpymmbl GLa(R)
HOpMaJbHa.



KonTtpoabnas padora Ne 1
(mpoBepka chopmupoBanHocTH YK-1 u ITK-3, uraukatopsr U-YK-1.5, U-OI1K-3.9)

IIpumepsbl 3a1aHuMii:
1) PemnTh cucteMy TMHEHHBIX ypaBHEHHI MeTo10M ["aycca:
2Xy =Xy +3X5 + X, =1,
=Xy +2X, -4X5 =7,
X; -3X, + X5 -X, =-10,
-3X; - X3+ X, =2

2) Haiitu kakoii-mn6o 6a3uc cucTeMbl BEKTOPOB U BBIPAa3HUTh uepe3 0a3uc Bce OCTalbHbIE BEK
TOPBI CUCTEMBI:

8, =(1,1,0),
a, =(1,0,2),
8, = (021),
a, =(0,3,2),
a; = (1,10).
2 -1 2 4
3) Bbruuciauth paHr MaTpULIbI 02 .
1 -1 409
0 -1 60
4) Haiitu matpuiy, oOpaTHyIO JaHHOM, C TIOMOIIBIO AIEMEHTAPHbBIX IPEOOPA30BAHMIA:
3 2 -1
2 1 0}
-1 4 2

5) Haiitu ¢pyHnameHTanbHbINH HAOOP pEeIIEHUH CUCTEMBI
3%, — X, = X3 +2X, + X, + X, =0,
2X; +2X, — X3 + X, —3X; =0,
X, +5X, = X; = TXs —Xs = 0.

KonTtpouabnas padora Ne 2
(mposepka chopmupoBanHoctr YK-1 u ITK-3, unaukaropsr U-YK-1.5, U-OTIK-3.9)

IIpumeps! 3aganuii:
1) Berancauts onpenenurens:

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

2) Pemnth cucreMy JUHEHHBIX ypaBHeHUN MeToioM Kpamepa:



3x, —4x, +5%; =1;
2X%, + X, —6X%; =10;
5% —2X, +3%; = 7.

3) Haiitu Matpuity, 0OpaTHYIO JaHHOM, C IIOMOIIIBIO OTIPEICTUTENICH:

4 -2 -1
2 5 -6|
-1 4 2

4) BeI4uCIUTS:

1 I 102 \ 2
)24 (23
(\/5 J2 )y (=3
5+ 4i
5) H3Biedb KOpEeHb M3 KOMIUIEKCHOTO YHMCIIA:

a) ¥-i; b) %—@i.

KonTtpouabnas pa6ora Ne 3
(mpoBepka chopmupoBanroctu YK-1 u I1K-3, unaukaropst U-YK-1.5, U-OI1K-3.9)

IIpumepsbl 3axaHuMii:
1) Onpenenuth KpaTHOCTh KOPHSI X0 MHOrowieHa f(x):
f(X)=x>-5x4+7x3-2x?+4X-8, X0=2.
2) Paznoxwute MHOTOWICH f(X) 1O cTEneHsaM X-Xo:
f(x)=x*+2x3-3x2-4x+1, Xo=-1.

3) C nomouipto anroputma EBkinjia HaiiT HanboabIIKKA 00Ul 1enuTens MHOrowIeHoB f(x) u
g(x) u ero nuHelHOe BhIpakeHue uepes f(x) u g(x):

f(X):x6+2X4_4X3_3X2 +8x-5, g(x):XS +P-x+1.

4) BBI,Z[eJ'II/IB KpaTHbIC HCIIPUBOJAUMBIC MHOXHUTCIIN MHOI'OYJICHA, PA3JIOKUTH €TI0 Ha
HECIMIPUBOJUMBIC MHOXHUTCIIN HAA ITOJIEM R:

f(x)=x8-15x*+8x3+51x2-72x+27.
5) He penras ypaBHenue X>+2x%-3X-5=0, HaliTu cyMMy KBapaToB ero KopHeii (Haj monem C).

KonTtpoabnas padora Ne 4
(mposepka chopmupoBanHoctr YK-1 u ITK-3, unaukaropsr U-YK-1.5, U-OTIK-3.8, U-OI1K-3.9)

IIpumeps! 3aganuii:
1) Pemute ypaBHenue 4-it crenenn metogom deppapu:
x4-2x3+4x2-2x+3=0.

2) I[TocTpouTh HOPMUPOBAHHBIM MHOTOUYJIEH HAUMEHBIIIEH CTETIEHHU C ICUCTBUTEIHbHBIMH
K03 puLIMeHTaMU, UMEIOIIHIA TBOWHON KOpeHb 1 1 mpocToit KopeHb 1+2i.

3) Haiftu panuoHaibHble KOPHU MHOTOUJIEHA:
f(X)=x5-2x*-4x3+4x?-5x+6.

4) OtnenuTh ACHCTBUTEIbHBIE KOPHU MHOTOYJICHA



f(x)=x*+3x3-x-1.
5) BeIpa3uTh uepes IeMeHTapHbIe CHMMETPUIECKHE MHOTOUWICHBI:

f(X1,X2,X3)=X13+X23+X33-5X1X2Xs.

HpaBmIa BBICTABJICHUSA OLICHKHU 110 pe3yjibTaTaM KOHTpOJIbHOﬁ paGOTbl

OrneHka o pe3yiabTaTaM KOHTPOJIBHOM paboThl CYMTACTCS TI0 CIIEIYIOIIEMY IPUHIIUITY:

- MPaBWJIBHO BBITIOJIHEHHOE 3a/1aHue — 1 6ar;

- YaCTUYHO BBINOJIHEHHOE 3aJlaHue (WM TYHKT 3aJaHus 3 B TEPBOH KOHTPOJIHHOU
pa6ore) — ot 0,1 10 0,9 Gaymra B 3aBUCUMOCTH OT JIOJIM PEIICHHOTO MPAaBHJIbHO, BEIYUCIUTEIbHAS
omnoOKa cHrKaeT 0amt Ha 0,2;

- Jajee BBIYMCISIETCS MPOLICHT, KOTOPBIA COCTaBISET CYMMapHOE KOJMYECTBO OAJLIOB,
HAOpaHHBIX CTYJCHTOM 32 BBIMIOJHEHHE PA0OTHI, OT MAaKCUMAIBHOTO KOJIMYECTBA OAJIIOB;

- 95%-100% cooTBETCTBYET OICHKE «OTIMUHO», HE MeHee 80%, HO MmeHbine 95% -
OLIEHKE «xopo11o», He MeHee 60%, HOo MeHbIle 80% - OLIEHKE «yAOBIETBOPUTEIBHOY, MEHBIINN
MPOLIEHT COOTBETCTBYET OILIEHKE «HEYAOBIETBOPUTEIBHO» (YMEHUSI U HABBIKM HA JIaHHOM JTarie
OCBOCHUS JUCIHUILTUHBI HE CPOPMUPOBAHBI).

2. Cniucok BONIPOCOB M (MJIM) 3a1aHMIi 1JIS MPOBeAeHHs] IPOMEKYTOYHON aTTeCcTAllUH
Cnucok Bonpocos k 3auery (I cemectp)

1. Ucrtopuueckuii 0630p pa3Butus ainreOpbl. OCHOBHBIE MEpPHOIbl pa3BuTHA. Pacrmmpenue
MOHATHUS YMCJIA M 3HAMEHHUTHIE 33Ja4d APEBHOCTH. Pa3pelmmMOCTh ypaBHEHHMI B pajMKanax U
MOSIBJICHHE HOBBIX anreOpanuecKkux CTPYKTyp. MecTo anredOpbl B cuUCTeME MaTeMaTHYeCKUX
HayK.

2. MmuoxectBa. Omepanuu Haj MHoxecTBamu. OTtoOpaxkeHusi. Bunsl oTtoOpakeHHid.
Kommno3zuiust oroopakenuii. OOpaTUMOCTh OTOOpaKEHUH.

3. bunapnsie oTHomeHus. CBoictBa. OTHOILIEHUS SKBUBAJEHTHOCTH M TopsAnka. Metop
MaTE€MaTU4eCKON NHIYKIIAH.

4. CucreMbl JIMHEWHBIX YpPaBHEHUW HaJ TOJIEM BELIECTBEHHBIX uucel. PemieHuwe cucremsl
ypaBHeHul. Merton ['aycca. MarpuyHass 3anuch CHUCTEMbl JIMHEWHBIX YPaBHEHUUM H
HCCIIEJIOBAHNE CUCTEMBI JIMHEMHBIX YpaBHEHHMH ¢ mNoMombio Meroma [‘aycca. OnHopopHas
CHUCTEMa JIMHENHBIX ypaBHEHUH. TeopeMa 0 KOJIMUECTBE €€ PEIICHU.

5. BekTopHOE MPOCTPAaHCTBO HaJl MOJEM, €r0 CBOWCTBA, IPUMEPHI. ApH(pMETHIECKOEe N-MEPHOE
BEKTOpHOE mpocTpaHcTBO. IlogmpocTpancTBo. JIMHEHas 3aBUCUMOCTb W JIMHEHHAA
HE3aBUCUMOCThH BEKTOpPOB. CBOMCTBA TMHENHON 3aBUCUMOCTH.

6. ba3uc cucremMbl BEKTOPOB U BEKTOPHOT'O MPOCTPAHCTBa. TeopeMa 0 KOJIMYECTBE BEKTOPOB B
6a3uce cucteMbl. PaHr cucTeMbl BEKTOPOB M €ro BBIYHMCIEHHE. Pa3MepHOCTh BEKTOPHOIO
IIPOCTPAHCTBA.

7. KoopnuHatsl BekTopa B 6a3uce. JIuneiHas 000104Ka cCUCTEMBI BEKTOPOB U MOAIPOCTPAHCTBA.
Bropoe omnpenenenue 6azuca.

8. JIuneitHble 0TOOpa)keHUs] BEKTOPHBIX MPOCTpaHCTB. M30MOp(H3M BEKTOPHBIX MPOCTPAHCTB.
CgoiictBa nzomopduzma. Teopema 00 n3oMopdu3Me BEKTOPHBIX MPOCTPAHCTB OJHON U TOM Ke
KOHEYHOU pasMEPHOCTH HaJ 1oJieM P.

9. IlonsTue Marpuilsl. JlelicTBUA HaJ MaTpULIaMH B MX CBOMCTBA. KobIlo KBagpaTHRIX MaTpHII.
10. CTpodeuHslii ¥ CTONOLIOBBIN paHTU MaTPHUIIBI, UX PABEHCTBO. BhIUMClIeHNEe paHra MaTPHIIBL.
11. HeBbipoxaenusie MaTpulibl. O0patHas matpuua. Kpurepuii ee cyiecTBoBaHUs.

12. DnemenTapubie MaTpullbl. [IpakTHdeckuii criocod Hax0KIEHUSI 00PaTHON MaTPHIIBL.



13. TpancnonupoBanue Mmatpul. PaHr mpowusBeneHuss marpull. MaTpuuyHas 3alUCh CUCTEM
JIMHEWHBIX YpaBHEHUH.

14. Marpwuiia nepexoza oT ogHoro 6asuca k apyromy. KoopanHaTel BEKTOpa B HOBOM Oasuce.

15. Marpunsl JUHEHHBIX OTOOpakeHWH. B3auMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIY
nuHeiHbIMU oToOpaxkeHusiMu 13 R" B R™ u marpuniamu pasmepa mxn. Cymma ¥ IpOHM3BEICHUE
JUHEHHBIX 0TOOPAXKEHUN U UX CBS3b C ONEpalisIMH HaJl MAaTPULIAMHU.

16. YTBepkIeHHE O HE3aBHCUMOCTH YHCIIA TJIABHBIX U CBOOOJHBIX HEU3BECTHBIX CHCTEMBI OT
crocoba npuBesieHus ee K cryneHyaromy Buay. Kpurepuii coBmectnoctu Kponekepa-Kamnemu.
OnHOpOIHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUI. DyH1aMEeHTaIbHbBIN HA0Op peleHui.

17. IlepecranoBku. YeTHOCTh nepecTaHOBKU. [loHsATHE OonpeaeuTes MPOU3BOIBLHOIO MOPSIKA.
YacTtHble ciyyau: ONpeAEIUTENIN BTOPOTO U TPETHETO MOPSIIKOB.

18. CBolicTBa onpeaeIuTeNei.

19. MuHop u anreOpandeckoe [OMOJHEHUE 3JIeMEHTa MaTpuilbl. Teopema O pa3ioKeHUU
OTpeAeNuTeNs M0 CTpoke wiu cTojbuy. [IpakTtuyeckuit cmocoO® BBIUKCICHHS OMpPEISTUTEN
HopsAKa BbIie 3.

20. Omnpenenurtennb MNpoOU3BEICHUS MaTpull. Kpurepuii HEBBIPOXKICHHOCTH  MaTPHIbI.
Haxoxnenue o0paTHON MaTpULbI C TOMOLIBIO ONPEAETUTENEH.

21. Meron Kpamepa pelnieHus: CUCTEM JIMHEHMHBIX YpaBHEHHU. MeTo ] OKaMIISIFOLIMX MUHOPOB.
22. Kowmrmuiekcuble yucna. Omepanuy Haja KOMIUIEKCHBIMH YHCIAMU B aireOpanydeckor u
TPUTOHOMETPHUECKOH dopme.

23. buHapHble anreOpandeckue OIepauuu U anredpamdeckue CTpykTypsl. [lomyrpymmel u
MoHoubl. [Ipumepsl. O6001IeHHAs aCCOIMATUBHOCTD cTeneHH. OOpaTUMBbIE AIIEMEHTHI.

24. T'pynnsl. Ilpumepsl rpynm (YUCIOBbIE TpYIIbI, MaTpUYHbIE, CHMMETpUYECKas U
3HAKOIEPEMEHHAsl TPYIIIbL, TPYIINa KOPHEW U3 eUHUIIbI), UX MOATPYIIIIHI.

25. T'omomopdusmel U nzomopdusmsl rpymi. Ilpumepsr. CpoiictBa n3omopdusma. Teopema
Kanu.

26. Huknnaeckue rpynnsl. [Ipumepsr. [Topsmok aimementa rpymmbl. Teopema 06 nzomopduszme
LHUKJIAYECKUX FPYII OJHOIO U TOTO XK€E MOpsIKa.

Tunbl 3aJa4, BbBIHOCUMBbIX HaA 3a4Y€T

1) Onpenenutb cBONHCTBAa OMHAPHOTO OTHOIIEHUS HA MHOXECTBE, BBIACHUTb, SIBJISETCS JIU OHO
OTHOIIEHHEM SKBUBAJIEHTHOCTH, MOPSAKA.

2) Jloka3aTh yTBep:KJIeHHE O HaTypallbHBIX YUCIIaX METOJAOM MaTeMaTHu4ecKol MHTyKIIHH.

3) Pemuts cuctemy nuHEHHBIX ypaBHeHUN MeTonom [aycca, Kpamepa, meromom oOpaTHOi
MaTpPHUIIBL.

4) OnpenenuTs, SIBISIETCA JU JTaHHOE MOJAMHOMXECTBO MOANPOCTPAHCTBOM JAHHOI'O BEKTOPHOIO
IIPOCTPAHCTBA.

5) OmnpenenuTth, ABISETCS JU JaHHAs CUCTEMa BEKTOPOB JIMHEHHO HE3aBUCHUMOM, SBISETCS JH
6a31CcoM MPOCTPAHCTBA.

6) Haiitu 0a3uc u paHr CHCTEMBI BEKTOpPOB, 0a3uC M pPa3MEPHOCTh JIMHEHHOM OO0OJOUKH,
BEKTOPHOI'O IPOCTPAHCTBA, BHIPA3UTH Uepe3 0a3uc OCTaIbHBIE BEKTOPHI CUCTEMBI.

7) Haiftu koopimHaTBl BEKTOpA B JaHHOM Oa3uce.

8) Ompenenuth, SABISETCS JHU JAHHOE OTOOPaXXEHHWE BEKTOPHBIX INPOCTPAHCTB JIMHEHHBIM,
U30MOpP(HU3MOM.

9) BpInonHUTE ClIOXKEHHE, BBIYUTAHHE, YMHOKEHHE MaTpPULl, YMHOKEHUE MATPHIbl Ha YHCIIO,
BO3BEJICHUE B CTEIICHb.

10) Haiitu panr maTpusl.

11) Haiftu matpuily, oOpaTHYIO JaHHOM, CIOCOOOM »3JI€MEHTapHBIX MpeoOpa3oBaHUN U C
MIOMOUIBIO ONPEIEIIUTEIIEH.

12) Peminte MaTpuyHOE ypaBHEHUE.

13) Hanucates MaTpuily nepexoaa oT OJHOTo 0a3uca K APyromy.



14) Haiitu koopanHATHI BEKTOpa B HOBOM 0asuce.

15) Hanucats MaTpuily TaHHOTO JUHEHHOTO OTOOPa)KEHHUS B TAaHHBIX Oa3ucax.

16) Haiitn marpuily CyMMBI M TPOU3BEIACHUS JUHEHHBIX OTOOpAXEHUH MO MX MaTpHllaM B
(UKCUPOBAHHBIX Oa3ucax.

17) UccnenoBaTh cucTeMy JIMHEHHBIX YpaBHEHUN Ha COBMECTHOCTBH MO Kputeputo Kponekepa-
Kanemnu.

18) Omnpenenuth pa3MEepHOCTh NPOCTPAHCTBA PEIICHUM OJHOPOAHOW CHUCTEMBI JIMHEHHBIX
YpaBHEHUU.

19) Haiitu ¢pynnameHTanbHbIi HabOp pelieHnid OJHOPOAHON CUCTEMbI TMHEWHBIX YPaBHEHHIA.
20) HaiiTy 9nciio vHBEpCUH B IMEPECTAHOBKE, ONPEACIUTh YETHOCTh IEPECTAaHOBKH.

21) Berunucnuthb onpeaenuTens Mpou3BOIbHOTO MOPSIKA.

22) OmnpenenuTh, SBISIETCA U MaTpHUIAa HEBBIPOXKIEHHOM, C TMOMOIIBIO 3JIEMEHTAPHBIX
IpeoOpa3oBaHuil U KPUTEPHSI HEBBIPOKAECHHOCTH.

23) HaiiTu panr MaTpuIlbl METOJIOM OKaHMJISIOIIIUX MUHOPOB.

24) BBINONHATH OTNepallii HaJl KOMIUICKCHBIMU YHCIIAMH B alireOpandeckoit ¢popme.

25) BBINOMHUTH YMHOXKEHUE, JIeJIeHHE, BO3BEICHUE B HATYpaJbHYIO CTENEHb KOMILIEKCHBIX
4yuced B TPUTOHOMETPUYECKOW (opme, U3BI€Yb KOPEHb HATYypaJlbHOW CTENEeHH N U3
KOMILUIEKCHOTO YHCIIA.

26) J[oxa3zath, 4YTO YyKa3aHHOE€ MHOXXECTBO OTHOCUTEIBHO MJaHHOW OIepaluu SBISETCS
MOJYTPYIIION, MOHOUIOM, TPYTIIOH.

27) Haiitn kakyroo-HUOyap (Bce) MNOArpynmy(-bl) JAaHHOW TpYIIbI, J0Ka3aTb, YTO 3TO
JNEHCTBUTENBHO MOATPYIIIIA.

28) [loka3aTh, 4TO JaHHOE OTOOpaKEHHUE SIBISICTCS TOMOMOP(PHU3MOM TPYIII, HAUTH €ro sIpo,
00pa3, BBIACHUTB, SBJISETCS JIU 3TO OHO MOHOMOP(PHU3MOM, STTUMOP(HU3MOM, H30MOPHUZMOM.

29) Haiitu nops10K TPYIIIbL, MOATPYIIIbL, 3JIEMEHTA TPYIIIHI.

30) IIpoBeputh, SBISETCS M TPYMIa LHUKIAYECKOW, HAWTH oOpasyromlyio (Bce oOpasyroiue)
IUKJIMYECKOU TPYIIIBI, TOATPYIIIIBL.

HpaBn.na BBICTABJICHHUA 3a4Y€Ta

3aueT mpoBOAUTCS B (opMe MUCHbMEHHOM KOHTPOJIbHOM paboThl (3 3alaHus yKa3aHHBIX
BBIIIIE THUIIOB) C TOCJIEIYIOUIMM TEOPETUYECKMM OOOCHOBAHUEM HCIOJIb30BAHHBIX NPHEMOB
pemenus. Jlig momydeHust 3aueta HEOOXOIUMMO BBINIOJIHUTH BCE MMpPENJIOKEHHBbIE 3a/laHusl U
NoKa3aTh 3HaHUE TEOPHH MO0 HUM B Oecelie ¢ mperno/iaBaTesieM.

Cnucok BonpocoB K 3k3ameny (1 cemectp)

1. Konsuo. [Ipumeps! u nmpocTeiinye cBoiicTBa kojel. Koblo KjaccoB BBIYETOB.

2. 'omomopdusmel konern. [Ipumepsl. O6nacTh nenocTHOCTU. ['pynma 0OpaTUMBIX JIEMEHTOB
KOJIbIIA.

3. Temno. Ilone. Ilognone. Pacumpenue nons. CoiicTBa noneid. Xapakrepuctuka noss. [Ipocroe
I10JI€, €TO XapaKTEPUCTHKA.

4. TloHsiTHE MHOTOWIEHA OT OJHOW TepeMeHHON ¢ koddduimentamu u3 kosbia K. Crenens
MHorouneHa. Onepauuu Hajg MHorowieHaMmu. Konbuo mHOrounenos K[x]. Konbuo MHOrouneHos
HaJl 00JIaCTHIO LIEJTOCTHOCTH.

5. Jlenenue wMHoOrowieHa c ocraTkoM Ha JBywieH. Teopema besy. Cxema I'opHepa.
Anrebpanyeckoe U G YHKIIMOHATLHOE PABEHCTBO MHOTOUYJICHOB.

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

7. EBkna0BEI Kosblla. JleneHne ¢ 0CTaTKOM B KOJIBIIE IEIbIX YKCceNl Z U B KOJIbIIE MHOTOUYJICHOB
P[Xx].



8. [lonsTue naeana koibua. Kosnblo rinaBHeIX uaeanos. Teopema o TOM, YTO BCSKOE €BKIMI0OBO
KOJIBLIO SIBJIAETCS KOJIBIIOM IJIaBHBIX MieasioB. HanGonbimuii o0muil eaurens B KOJbLAX LENbIX
qKcesl U MHOIOWIEHOB. Ero cylecTBoOBaHUE U €JUHCTBEHHOCTD.

9. Anmroputm EBkimupa B konmbmax Z u P[x]. Haxoxmenne HOJl 3-x um Oosiee 371€MEHTOB.
Brrancnenue ko3¢ ¢uenTos B auHeHOM Bbipaxkenun HO/I.

10. Haumenbiiee ob1iee KpaTHOE B KOJIbIAX IenbIX yrces u MHorowieHoB. Ces3s HOJ[ u HOK.
PesynbranrT.

11. daxrtopuanbHoe KoJbO. DAaKTOPUANBHOCTh KOJIbLIA TJaBHBIX HIeanoB. PaznoxeHue Ha
IIPOCThIE MHOXKUTEIM B KOJIbLAX LenbIX yucesn u MHorowieHoB. Oteickanue HOJl n HOK c
HOMOILBIO PA3JI0KEHHsI Ha MPOCThIE MHOKUTEIIH.

12. luddeperunpoBanne MHOrOWwIeHa. MI3MeHeHNE KPaTHOCTH HETIPHUBOJUMOTO JCIHUTENS MPH
I depeHpoBaHuu. JJMCKPUMUHAHT.

13. HenpuBoaumsie MmHorowiensl Haj noisimu C, R u Q. Kpurepuit Ditzenmreiina. Haxoxnenue
paLMOHATIBHBIX KOPHEH MHOTOWIEHA C LEeJIbIMU KOAY(PPHUIIHEHTaAMH.

14. Pemenue B pagukanax aiaredpanueckux ypaBHeHui 3-ii crenenu. @opmyna Kapaano. Yucno
JIeMCTBUTENIBHBIX KOPHEH KyOM4eCKOro ypaBHEHHs ¢ AEHCTBUTEIbHBIMU KO UIIEHTAMHU.

15. Pemenue B paaukanax aareOpandeckux ypaBHeHH 4-i crenenu. Meton deppapu.

16. I'paHulpl 1€HCTBUTENBHBIX KOPHEH MHOrOWIEHa C ACHCTBUTEIbHBIMH KO3(PQHUIHEHTAMHU.
Teopema lltypma. [TpubnuxenHoe BRIUKUCICHUE ACHCTBUTEIBHBIX KOPHEH.

17. Konb1io MHOIOWIEHOB OT HECKOJIBKMX IepeMeHHBbIX. JIekcukorpaguueckoe ynopsjoueHue.
OrcyrcTBUE aenuTeNiell HyJAs B KOJIbIIE MHOTOYJIEHOB OT HECKOJBKUX IIEPEMEHHBIX Hal
001aCThI0 11ETOCTHOCTH. DAKTOPUATBHOCTD KOJIbLIAa MHOTOYJIEHOB OT HECKOJIBKMX MEPEMEHHBIX
Haj nosieM P (6e3 qokazarenscTBa).

18. Cummerpuueckue MHorouseHsl. [IpeacraBieHre CUMMETPUUYECKOrO MHOIOWIEHa B BHJE
MHOT'OYJIEHA OT 3JIEMEHTAPHBIX CUMMETPUYECKUX (DYHKIUH.

19. IToxe yacTHBIX 00JIACTH LEJIOCTHOCTH.

20. ®akropkonsiio. [Toctpoenue. [Ipumepsl. Teopema o roMoMopPu3zMax KoJell.

21. Koneunsle mnons. KonuuecTBO 3J€MEHTOB M XapaKTEpUCTHKA KOHEUHOrO  MOJIS.
CyliecTBOBaHHE M EAWHCTBCHHOCTh KOHEYHOTO MOJIs M3 p" 3IIEMEHTOB, p — MHPOCTOE, N —
HaTypaJibHOE uncio. CBoicTBa KOHEUHOro nosist. [foctpoenne koHeuHOro NoJs.

22. I'pynnel. Knaccel cMmexHoctn no moarpymnmne. Munekc moarpynnsl. [lopsnox koHeuHOM
IpyNIbl ACIUTCS Ha NMOPsNoK ee moarpynmnsl. [{uximueckue noarpynmnsl. [lopsnok xoHeuHOU
TPYNIbI AETUTCS Ha MOPSIOK J1I000ro ee ainemenTa. [lpumepsi.

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

24. HopmarneHbie moArpynmns! ¥ Gakroprpymisl. Teopema o roMmoMophu3Me TpyI.

HpaBmIa BBICTABJICHHUA OLICHKHU HA JK3aMECHE

B »k3aMeHanMoHHBIE OWJIET BKIJIIOUAeTCA JABA TEOPETHYECKMX BoIlpoca M 3ajada. Ha
MOArOTOBKY K OTBETY JlaeTcsl HE MeHee | yaca.

Ilo wroram »5K3aMeHa BBICTABISCTCA OJHA M3 OLEHOK: «OTIUYHO», «XOPOILIOY,
«YZAOBIIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIBHOY.

Onenka «OTJMYHO» BBICTABISETCS CTYAEHTY, KOTOPBIA JEMOHCTPUPYET IIyOOKOoe U
IIOJIHOE BJIAJICHUE COIEpPKAHUEM MaTepualla U MOHATHMHBIM annapaToM IUCLUUIUIMHBI, YMEET
CBSI3bIBAaTh TEOPHUIO C NMpakTUKOW. CTyIEeHT JaeT pa3BEpHYTHIEC, IOJIHBIE W YETKHUE OTBETHI Ha
BOIPOCHI HK3aMEHAIIMOHHOTO OHJieTa M JIOMOJHHUTEIbHBIE BOIPOCHI, COOJIIOJAET JIOTHYECKYIO
MIOCJIE0BATENBHOCTD IIPH U3JI0KEHUU MaTepUaa, TpPaMOTHO MCIIOIb3yeT TEPMHUHOJIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBILIE KPUTEPUSM, HO OTJIMYAETCS MEHbIIEH O0OCTOSTEIbHOCTHIO,
ri1yOuHON, 000CHOBAaHHOCTBIO M TOJHOTOH. B OTBeTe MMEIOT MECTO OTAeNbHbIE HETOYHOCTU
(HecyliecTBeHHblE  OMIMOKHM), KOTOpble  HCHIPABISIOTCA  CaMHM  CTYJEHTOM  IOCIe
JIOTIOJTHUTEIBHBIX U (WJIM) YTOUHSIOIIMX BOIPOCOB 3K3aMEHATOpa.



Onenka «Y10BJIeTBOPHUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBIN 1aeT HEAOCTATOYHO
MOJIHBIE W TOCHEJOBAaTEIbHBIE OTBETHl HA BOMPOCHI JK3aMEHAllMOHHOro Owiera U
JIOTIOJIHUTEIIbHBIE BOIIPOCHI, HO MPU 3TOM JAEMOHCTPUPYET YMEHHUE BBILACIUTDH CYLIECTBEHHBIE U
HECYIIECTBEHHbIE MTPU3HAKU U YCTAHOBUTH IPUYUHHO-CIICACTBEHHbIE CBsA3H. OTBETHI U3Iaraercs
B TEpPMUHAX AMCLUILIMHBI, HO IPU 3TOM JONYCKAOTCS OIIMOKHU B ONPENEICHUU U PaCKPBITUU
HEKOTOPBIX OCHOBHBIX HMOHATHUN, POPMYIHPOBKE MOJOKEHUHN, KOTOPHIE CTYICHT 3aTPYyIHSAETCS
UCTIPAaBUTh CaMOCTOATENbHO. [Ipu aprymeHTanmuuM OTBETa CTYIEHT HEe OOOCHOBBIBACT CBOM
cyxkaeHusi. Ha 4yacTp JOMONHUTENBHBIX BOIPOCOB CTYAEHT 3aTPyIHSETCS JaTh OTBET WJIM JaeT
HEBEPHbIE OTBETHI.

Ounenka «HeynoB/1eTBOPUTEIBLHO» BBICTABISETCS CTYACHTY, KOTOPBII I€MOHCTPUPYET
pa3po3HEHHbIe, OECCUCTEMHBIC 3HAHMS, OCCIIOPAJOYHO M HEYBEPEHHO M3JIaraeT Marepuai; He
YMEET BBIIEIAThH [NIABHOE U BTOPOCTETIEHHOE, HE YMEET COSAUHATh TEOPETUUYECKUE TTOJIOKEHUS C
NPaKTUKOH, TOIyCKaeT rpyOble OMIMOKH MPHU ONPEAEICHNN CYITHOCTH PACKPBIBAEMBIX TOHSATHH,
SBJICHUHM, BCIICJICTBUE HEMOHMMAHUS HMX CYIIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB U
CBSA3€H; AeT HEIOJIHbIE OTBETHI, JIOTUKA U IOCJIEI0BATEIbHOCTh M3JI0KEHHUSI KOTOPHIX UMEIOT
CYLIECTBEHHbIE M MPUHUIUNHUAIbHBIE HApYyHIIEHUS, B OTBETaX OTCYTCTBYIOT BBIBOJbI.
JlononHuTENbHBIE U YTOUHSIOIINE BOIIPOCHI dK3aMEHATOpa HE NMPUBOAAT K KOPPEKIUU OTBETOB
cTyneHTa. Ha OCHOBHYIO 4acTh JOMOTHUTENBHBIX BOMPOCOB CTYACHT 3aTPYIAHSETCS JaTh OTBET
WIH JA€T HEBEPHBIE OTBETHI.

Onenka «HeynoBIETBOPUTENBbHO» BBICTABIACTCA TaKXKE CTYICHTY, KOTOPBIA B3sil
9K3aMEHALIMOHHBINA OUJIET, HO OTBEYATh OTKA3aJICs.



IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«AJredpa»

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHoBHOW (OpMOH H3JIOKEHHST Yy4eOHOrO0 Marepualia MO JUCIHHUIUIMHE «Anredpay»
ABIIAIOTCS JICKIUU; MO BCEM TeMaM MPEAyCMOTPEHbI MPAKTUYECKUE 3aHATHS, Ha KOTOPBIX
INPOUCXOIUT 3aKpEIUICHHE JICKIMOHHOTO MaTepuayia IyTeM NPUMEHEHHS €ro K KOHKPETHBIM
3aauaM U oTpabOTKa HAaBBIKOB pabOThI ¢ MATEMATHUECKUM aIllapaToM.

Jlist yCHemHoro OCBOSHHS TUCIHUILIMHBI OY€Hb BaKHO PEIICHHE JOCTATOYHO OOJIBIIOTro
KOJIMYECTBA 3aJla4, KaK B ayJUTOPUHU, TaK U CAMOCTOSATEIbHO B KayecTBE JOMAIIHUX 3a/laHuUM.
[Tpumepsl pemieHust 3agad  pa3OMparOTCs HA JIEKIUAX M NPAKTUYECKUX 3aHATUSAX, TPU
HEO0OXOUMOCTH IO Hambojee TPYJHBIM TeMaM MPOBOJAATCS IOIMOJHUTENbHbIE KOHCYJIbTALUU.
OcHOBHas LIeNb PEHICHUs 3a/1a4 — [MOMOYb YCBOHWTH (PyHIAAMEHTAIbHBIC MOHSATHS M OCHOBHBIE
METO/IbI TUCIUTINHBL.

3amaHust U1 CAMOCTOSATENBHOTO perIeHus ((OpMyIUPYIOTCS Ha JIGKIUAX U MPAKTUYECKUX
3aHATUAX. B KadecTBe 3aaHuil Al CAMOCTOSITENTLHOM paboOThl JOMa CTYIAEHTaM IPEAIaraloTcs
3aJa4u, aHAJTOTMYHbIE pa300pPaHHBIM Ha JIEKIUSAX U MPAKTUUYECKUX 3aHATUSAX WIH HEMHOTO OoJiee
CJIOKHBIE, KOTOPBIE SABIIAIOTCS pe3yiIbTaToM 00BEAMHEHHUS] HECKOIBKUX 0a30BbIX 3a1ad. [omHbIi
CIIMCOK 3aJJaHUI JJI1 CaMOCTOSATENbHON pabOThI 10 TeMaM (pa3zenaMm) IMCUUIUIMHBI IPUBE/IEH B
OVK B LMS Moodle «Anre6pay». Bormpockl, BO3HHKAIOIIKE B TPOIECCE WK 110 UTOTaM PEIICHHSI
ATHX 3a/1a4, MOXKHO 3a7aTh HA KOHCYJIbTALUAX U MPAKTUIECKUX 3aHATUAX WIH B (hopyme (JaTe) B
OYK B LMS Moodle.

Jlnist caMOCTOSITETTbHOM paboThI, B TOM YHMCIIE M MOBTOPa pa300paHHOTO Ha JIEKIUSX U
MPAKTUYECKHUX 3aHATUAX MaTepuana, peKOMEHIYyeTCsl UCTIOIb30BaTh MaTepUallbl, BEUIOKEHHBIE B
OVYK B LMS Moodle «Anredpay.

B konme 1-ro cTymeHTHl cHarOT 3a4eT, B KOHIIE 2-TO CeMecTpa - dK3aMeH. DK3aMeH
NPUHUMAETCSl 10 3K3aMEHALMOHHBIM OwmiieraM, KaXIblii M3 KOTOPBIX BKIJIOYaeT B ceOs JBa
TEOPETUYECKUX BOIpoca M 3agady. Ha caMocTosITeIbHY0 MOArOTOBKY K 3K3aMEHY BBIJENACTCS
3 IHsI, B 9TO BpeMs MPETyCMOTPEHA TPYIIIIOBask KOHCYIbTAIIUS.



