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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
KOMIIeTeH LM KOMIIeTeHLM I IJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs
(ko u GopMyJIMPOBKA) (koa u opMyaHpOBKA)

y}II/lBepcaJ'ILHBIe KOMIIETCHIIUU

3HaTh:

YK-1

H-YK-1.5 OCHOBHBIE anredpandecKkre MOJEIN U
Crocob6eH oCyIIecTBISATh

. CnocoGHOCTh OCYIIECTBIATh | KOHCTPYKIIUH.

MIOUCK, KPUTHYECKHI .

aHaJIM3 C IO3UINH YMeTh:
aHaJiN3 U CUHTE3 . .

ayre0Opanveckoro noaxo/a, pemaTh CUCTEMBI JINHEHHBIX YpaBHEHUH
MHPOPMAaLUH, TPUMEHATh

g (popmanuszanuro 3a1a4 1 Ha Baajgers HABBIKAMM:

CHUCTEMHBII TTOAXO0T AT 9 .

3TOI OCHOBE BBIpPAaOaTHIBATD BBIYMCIICHUH B OCHOBHBIX aJIT€0OpandecKux
peLIeHHs OCTaBICHHBIX . .

CTpaTeTrHIo JICHCTBUIA cucTeMax

3agad




Oo6menpodeccuoHalbHble KOMIIETEHIIUN

OIIK-3

Crioco0O€eH HCIT0Ib30BaTh
HEOOXOIMMBIE
MAaTEMaTUYECKHE METOBI
JUTSL peIlieHus 3a1a4
podeCCHOHATTEHOM

H-OIIK-3.8

3HaeT OCHOBHBIC ITOHSATUS,
pe3yIbTaThl, METOIBI
COBPEMEHHOW MaTeMAaTUKU U
CIICHAPHU WX TIPUMEHECHHS B
3amadax mpogeCCHOHATEHOM

3HaTh:

OCHOBHBIE METOJIbI U (HOPMYITUPOBKH
PE3yABTATOB, UCIIONB3YIOIIMXCS B 3aIIUTE
nHpopMaIun

Ymers:

000CHOBBIBATh aJIrOPUTMBI 3aIIIUTHI
nHpOpPMaLUH

JACATCIIBHOCTHU

JACATCIIBHOCTHU

Baagerh HaBbBIKAMMU:
OBICTPBIX BBIUUCIICHUH B OCHOBHBIX
anredpanvecKux CUCTEMax

4. O0beM, CTPYKTYPA U co/iepKaHue THCHUTITHHBI

OO01mmas TpyI0eMKOCTh TUCHUIUTHHBI cocTaBiseT 10 3adueTHbix eaunuil, 360 aka. 9acos.

Ne Tembl (pa3aeibl) Buabl yueOHbIX 3aHATHIH, DopMbI TEKYLIETO
n/n AUCUUILIMHBI, BKJIIOYASI CAMOCTOSITEILHYI0 | KOHTPOJISI yCIIeBAEMOCTH
HX cofep:KaHue padoTy CTy1eHTOB,
H X TPYI0EMKOCTh ®opma NpoOMeKYTOUHOM
o (B akajileMH4eCKHUX Yacax) aTTecTaluu
3 Kourakthas padora | _ (no cemecmpam)
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1 |BBogHas nexmus 1 2
3aganus ans
MHoecTBa 1 0TOOpaKEeHUSI. A g .
2 1 6 6 2 4  |camocTOsTETHHOU
OTHOILIEHHUS HAa MHOKECTBaX
paboThI
. 3aganus amus
Cuctembl TUHEHHBIX .
3 ABHOH 1 2 4 4  |camocTosTENTHFHOU
P paboThI
3anaHus ams
4 |BexTopHBIE IPOCTPAHCTBA 1 8 6 2 5 |camocTosTenpHON
paboTHI
3anaHus ams
CaMOCTOSITEJILHON
5 |Marpuiist 1 10 | 10 2 5
paboThI
KonrtponbHas padota Nel
3ananus amis
6 |Onpenenurenu 1 8 8 2 5 |camocrosTenpHON
paboThI
3amanus ams
CaMOCTOSITEJIbHON
7 |KoMIuteKkcHbIE Ynciia 1 4 | 6 2 5
paboThI
KontponpHas pabora Ne2
3anmanus ams
8 |AnreOpamueckue cTpyKkTypsl | 1 8 8 2 5 |camocTosATENBHON
paboThI
0,3 | 2,7 |[3auer




Bcero 3a 1 cemecTp

144 axan. yacoB 48 | 48 12 | 0,3 | 357

3amanus s
AnrebpandecKue CTPYKTypHI o A

8 2 4 4 2 8 |camocrosTenpHON
(TIpomomKeHHE)
paboTHI
Samanus i
Konplio MHOroO4aeHOB OT .
9 N N 2 6 6 8 |camocrosTenpHON
OJIHO¥ IMepEeMEHHOM
paboThI
Samanus i
Teopus neauMocTH B .
CaMOCTOATEIBLHON

10 |koibplax IEIbIX YUCEI U 2 |10 | 10 2 14

paboThI
MHOTOYIEHOB HaJI ITOJIEM

KontponpHas padora Ne3

Samanust st
MHoro4ieHs! Haj & &

11 2 110 | 10 2 14 |camocTOATENBHOM
YHUCIIOBBIMHA MOJISIMA
paboThI
MHOrowIEHBI OT HECKOIBKUX 3anammi Ans
12 2 6 8 2 8 |camocTroATenpHOM
TIEPEMEHHBIX
paboThI
ITose yacTHBIX 0OJIaCTH 3:?;3?;?;})}101&
13 |memocTHOCTH. 2 4 2 8
DaKTOPKONIBIO padoreI
KonrtponbHas padora Ne4
Samanus 1
14 |KoneuHsle 1mois 2 2 2 2 6 |camMoCTOSTENBHON
paboTHI
Samanus 1
15 [I'pymnmst 2 6 | 6 2 6 |camocTOsATENHEHON
paboTHI
2 1051 335 |pk3amen
Bcero 3a 2 cemecTp 48 | 48 14 | 05 | 1055
216 akaj. 4acos
HUTOrOo 96 | 96 26 | 0,8 |141,2

Conep:xanue pa3iesioB IUCHUIIHHBI:

Tema 1. BBognas nexkuus
HcTtopuueckuii 0630p pazsutus anreOpsl. OCHOBHBIE NTEPHO/bI pa3BUTHsL. Pacimpenre noHATHs
quciia U 3HAMEHUTBIE 33/1a4d JPEBHOCTU. Pa3pemmMocTs ypaBHEHUH B paJiMKallax U MOSBIECHUE
HOBBIX aJire0panyecKkux CTpykTyp. Mecto anreOpsl B CUCTEME MaTEMaTHUYECKUX HayK.
Tema 2. MHokecTBa 1 0TOOpakeHusi. OTHOLICHNS HA MHOKECTBAX
2.1. MuoxectBa. Oneparuu HaJl MHOKecTBaMU. OTOOpakeHus: MHOKeCTB. Buipl oToOpakeHui.
Kommnoszuius otobpaxenuit. O6paTUMOCTb OTOOpaKEHUIA.
2.2. bunapusbie otHomeHus. CBoiicTBa. OTHOILIEHUS SKBUBAJIEHTHOCTH U MOPSAIKA.
2.3. MeTtonl MaTeMaTUYECKON MHIYKIUH.
2.4. Ilonsitue buHapHOU anredpandeckoit onepanuu. OnpeaesieHne rpyIibl, KOJIbIa, MOJs.
Tema 3. CucreMsbl JHHEHHBIX yPABHEHUH
3.1. CucreMbl JUHEWHBIX YpaBHEHHH HaJ TOJEM BEIIECTBEHHBIX YHUCEN. PeleHne CucTeMbl
ypaBHeHui. Meton 'aycca — XKopnana. MarpuuHas 3anuch CUCTEMBI JUHEWHBIX YPaBHEHUH U
MCCJIEI0BAHNME CUCTEMBI JJMHEHHBIX YPaBHEHUH ¢ MOMOLIBI0 MeTtoaa ['aycca — JKopaana.
3.2. OgHOpoHas CUCTEMA JTUHENHBIX YpaBHEHUN. Teopema 0 KOJIMYECTBE €€ PELEHUI.
Tema 4. BekTopHbIe IPOCTPAHCTBA
4.1. BekTopHOE IIPOCTPAHCTBO HAJ IOJIEM, €T0 CBOMICTBA, IPUMEPBI. N-MEPHOE KOOPIMHATHOE
BEKTOpPHOE NpocTpaHCcTBO. [loampocTpaHcTBO.




4.2. JluHeliHasg 3aBUCUMOCTb W JIMHEWHAs HE3aBUCUMOCTb BEKTOpOB. CBolcTBa JIMHEHHOMN
3aBHCHUMOCTH. ba3zuc cucTeMbl BEKTOPOB U BEKTOPHOTO IIPOCTPAHCTBA. TeopeMa O KOJIMYeCTBE
BEKTOPOB B 0a3uce CHCTEMBl. PaHr cucTtemMpl BEKTOPOB M €ro BBIYHCICHHE. Pa3zmepHOCTh
BEKTOpHOIro mnpocTpaHcTBa. KoopaumHaTtsl BekTropa B 0Oasuce. JIuHelHass 000104Ka CHCTEMbI
BEKTOPOB U NOJIIPOCTPAHCTBA.
4.3. JIuneiinble 0TOOpaXKeHUsI BEKTOPHBIX IPOCTPAHCTB. M130MOp(U3M BEKTOPHBIX MPOCTPAHCTB.
CaoticTBa nzomMopdusma.

Tema 5. Matpunbi
5.1. Ilonstue matpuubl. JlelicTBUg Haa MaTpullaMd M UX cBoicTBa. Koibio KBaapaTHBIX
MaTpHLI.
5.2. CTpoyeuHblii ¥ CTONOLOBBIA PAaHTH MAaTPHIIBI, UX PAaBEHCTBO. BhIuncieHne panra MaTpuIlbl.
HeBbIpok1eHHBIE MAaTPHLIBI.
5.3. OOparnas wmarpuna. Kputepuii ee cymecTBoBaHHs. JJIEMEHTApHBIE MAaTpPHIIBL.
[TpakTuyeckuii ciocod HaxOXAEHUS OOPATHON MaTPHULIBI.
5.4. TpancnoHupoBanue Marpull. PaHr mpousBeneHus Marpull. MarpuuHas 3alUCh CHCTEM
JIMHEWHBIX YpaBHECHUH.
5.5. Marpuma nepexoia oT 0JHOTO 6a3uca kK npyromy. KoopauHaTsl BEKTOpa B HOBOM Oa3uce.
5.6. Matpunsl JMHEHHBIX OTOOpaXKeHMH. B3anMHO OJHO3HAUYHOE COOTBETCTBHE MEXIY
nuHeiHbIMU oToOpakeHusiMu 13 R" B R™ u marpuniamu pasmepa mxn. Cymma U pOHM3BEICHUE
JUHENWHBIX OTOOPAKEHUH U UX CBA3b C ONEPALUAMH HaJ MaTpULIAMH.
5.7. YTBepx/aeHUE O HE3aBHCUMOCTH YMCJIa IJIABHBIX U CBOOOJHBIX HEU3BECTHBIX CHCTEMBI OT
crnocoba IpHUBENEHHUS ee K cryneHuyatoMy Bupay. Kpurepuit coBmectHocTH Kponekepa —
Kanemu.
5.8. OnHOpOIHBIE CHCTEMBI JINHEHHBIX ypaBHEHUH. DyHJaMEeHTaIbHBIA HA00Op peLeHUH.

Tema 6. Onpeneaurenu
6.1. IlepecranoBku. YeTHOCTB NIEpecTaHOBKU. [IoHATHE ONpeaenuTeNs NPOU3BOJIBHOIO NOPAAKA.
YacTtHble ciyyau: ONpeAeTUuTeNId BTOPOTO U TPETHETO MOPSIIKOB.
6.2. CBolicTBa OnpeieuTeNeH.
6.3. Munop u anrebpanyeckoe JONOJTHEHUE DJIEMEHTa MaTpHullbl. Teopema O pas3ioKEHUU
OTpesieNuTeNs MO CTpoke Wi cToiduy. IlpakTuyeckuit croco® BBIYMCIEHUS OMpPEIeTUTENs
NopsIKa BbIIe 3.
6.4. OnpenenuTens NPOU3BEIECHUS MaTPHULL.
6.5. Kputepuii HEBBIPOXKACHHOCTH MaTpullbl. HaxoxaeHue oOpaTHONl MaTpullbl ¢ MOMOIIBIO
ONIPENECITUTENEN.
6.6. Meton Kpamepa perieHust CMHCTeM JTMHEWHBIX YPaBHEHUM.
6.7. MeTo OKalMJISIOIIUX MUHOPOB.

Tema 7. KommiekcHblIe ynciia
KommnekcHble uucna. Onepanuu HajJg KOMIUIEKCHBIMM YMCIaMH B ajreOpanyeckod U
TPUTOHOMETPHUUECKOH popMe.

Tema 8. Auredpanyeckne CTPyKTypbI
8.1. bunapHble anreOpanyuecKkue omepanud W anredpandeckue CTPYKTypbl. llomyrpymmer u
MoHou il [Tpumepsl. O60011eHHAs aCCOIIMATUBHOCTD cTeneHn. OOpaTUMbIe HJIEMEHTHI.
8.2. I'pynmbl. Ilpumepsl rpynn (YUCIOBbIE TpYIIBI, MaTpUYHbIE, CHMMETpHUUYECKas U
3HAaKONEPEMEHHas TPYIIIbI, TPyIa KOpHEH U3 eIMHHIIBI), X TOATPYIIIHI.
8.3. Tomomopduzmbl u uzomopdusmel rpymi. [Ipumepsr. CpoiictBa nzomoppuszma. Teopema
Kamm.
8.4. lHuxnuueckue rpynmnsl. [Ipumepst. [lopsinok snementa rpynnsl. Teopema 00 nzomopduzme
LUKINYECKUX TPYIIIT OJHOTO U TOTO XK€ MOpsIKa.
8.5. Kompma. Ilpumepsi. CoiictBa kosnen. Konbro kimaccoB BeraeToB. ['oMoMopdu3MBI KOJIeIl.
Snpo u 06pa3 romomopdusma.
8.6. Teno. Ilone. Ilognone. Paciuupenue nosns. [Ipumepsl. CBoiicTBa mosiell. XapakTepucTUKa
nosist. [Ipocroe mosne.



Tema 9. Ko1b110 MHOT04/1€HOB OT OAHOM NepeMeHHOMH
9.1. [lonsTHEe MHOTOYJIEHA OT OJHOW MepeMeHHO ¢ kodddunuentamu u3 konbia K. CreneHp
MHorowieHa. Onepauuu Hajg MHOrouwieHamu. Komibiio maorounienoB K[x]. Konbiio MHOTOWIIEHOB
HaJ 00JIaCThIO LEJIOCTHOCTH.
9.2. Jlenenue MHOTOWIEHA ¢ OCTAaTKOM Ha ABy4wieH. Teopema besy.
9.3. Kopau mHorowiena Haj nojieM P. Kpatnocts kopHs. ®opmynbsl Buera.

Tema 10. Teopusi 1eIUMOCTH B KOJIbIAX LEJbIX YHCEJ U MHOTOWIEHOB HAJ/1 MOJIeM
10.1. EBxnumoBbl Konblia. JleaeHHE ¢ OCTaTKOM B KOJBIE HEIbIX 4ucel Z U B KOJIBIE
MHOT'OWICHOB HaJ 1oyiem P.
10.2. Tlonstue wuneana konbua. Konbio TriaBHBIX uacanoB. Teopema O TOM, YTO BCSKOE
€BKIIMJIOBO KOJIBIIO SIBIIICTCSI KOJIBIIOM TJIABHBIX HjaeanoB. Hambonpimwmii oOmmii AeTUTENh B
KOJIbLIaX LIEJIbIX YUCEJI U MHOTOWIEHOB. Ero cymecTBoBaHHWE M €IMHCTBEHHOCTb. AJIFOPUTM
EBkmuna B kombriax Z u P[x]. Haxoxnenne HOJ[ 3-x um Oonee snemeHTOB. Bbrumcienue
ko3 urmenToB B muHEHOM BhipaxkeHnn HO/I.
10.3. Haumensiiee oOIee KpaTHOE B KOJbIAX IENbIX yucel U MHOrowieHoB. Ces3p HOJl u
HOK.
10.4. ®akropuanbHOe KOiblO. PakTOpUAIBbHOCTh KOJIbLIA IVIAaBHBIX HJeanoB. PasnoxeHue Ha
MIPOCThIE MHOXHUTENIHM B KOJbLAX LedbIX yucea u MHorowieHoB. Oteickanne HOJl m HOK c
MTOMOIIIBIO PA3JI0KEHUS Ha TPOCTHIE MHOXKHUTEIIU.
10.5. IuddepenunpoBanue MHOrouIeHa. Vi3MeHeHne KpaTHOCTU HEMPUBOAUMOTO ACIUTENS IPU
QG GepeHIIMPOBAHNH.

Tema 11. MHoOro4jeHbI HAJ YHUCJIOBLIMH MOJISIMHA
11.1. HenpuBoaumsie mHorowiensl Haa nomsmMu C, R u Q. Kputepmii DitzeHiTeiina.
HaxoxneHue panoHalbHBIX KOPHE MHOTOWIEHA C HENBIMU KO3 PUIIECHTaMU.
11.2. Pemienne B paamkanax anreOpamdeckux ypaBHeHmid 3-it cremenn. @opmyna Kapmano.
Yucno  NEHCTBUTENBHBIX  KOpHEH ~ KyOMYecKOoro ypaBHEHHS C  JICWCTBUTEIbHBIMU
kod¢uimenTamu. PenieHrne B paaukanax aireOpanveckux ypaBHEHHWH 4-i crerneHu. Merton
®eppapu.
11.3. I'paHuUIBl TEWCTBUTENBHBIX KOPHEH MHOTOUYICHA C JACHCTBHTEIBHBIMU KOd(dHIMeHTaMu.
Teopema IlItypma. [IpubnmkeHHOE BBIYUCIEHUE NEHCTBUTEIBHBIX KOPHEH.

Tema 12. MHOro4/1€HbI OT HECKOJBKHUX MepeMeHHBIX
12.1. KonbIio MHOTOUYJIEHOB OT HECKOJBKUX MepeMeHHBIX. JIekcukorpaduueckoe yrnopsiioueHue.
OtcyTcTBUE JAenuTeNied Hylsl B KOJbIE MHOTOWICHOB OT HECKOJBKHX IEPEMEHHBIX Hall
007acThi0 ENOCTHOCTH. PaKTOpUaIbHOCTh KOJIbIIa MHOTOUJICHOB OT HECKOJIBKUX TMEePEMEHHBIX
Haj nosieM P (6e3 JokazarenscTsa).
12.2. Cummerpudeckue MHOTOWwIEHbl. [IpencraBieHne cUMMETPUUYECKOT0O MHOTOYJIEHA B BUJE
MHOTO4WICHA OT JIEMEHTAPHBIX CUMMETPUIECKUX (PYHKITUH.

Tema 13. IToJie 4acTHBIX 00J1aCTH HEJTOCTHOCTH. DAKTOPKOJIBLO
13.1. ITone yacTHBIX 007aCTH LEITOCTHOCTH.
13.2. ®akropkoinsblo. IToctpoenue. [Ipumepst. Teopema o romomMopdu3me KoJel.

Tema 14. Koneunble moJst
Koneunsie nons. KonnuecTBo 371€MEHTOB U XapaKTepUCTUKa KOHEUHOro noiid. CyliecTBOBaHUE
U eJMHCTBEHHOCTh KOHEYHOTO IOJISI M3 P DJIEMEHTOB, p — IPOCTOE, N — HATYpAIbHOE YHCIIO.
[TocTpoeHre KOHEUYHOTO MOJIA.

Tema 15. I'pynnbi
15.1. I'pynnel. Knacesl cmexxnocty no noarpynne. Munekc noarpynnel. [lopsiok kKoHe4HOR
TPYIIIBI ACTUTCS HA TOPSIOK €€ MOATPYIIIIBL.
15.2. Huknuyeckue noarpynmsl. [Topsaok KOHEUHOUW TPYIIBI ASTUTCS Ha MOPSAOK JII000To ee
anemeHTa. [Ipumepsr.
15.3. T'pynma xopHeii n-ii cTenenu u3 equHULbL. [lepBooOpa3Hble KOPHU U3 €IUHUIIBI.
15.4. HopmanbHble OArpynisl ¥ pakToprpymnmsl. Teopema o romomMopdu3Me rpym.



5. O0pa3oBare/ibHbIe TEXHOJOTHH, B TOM 4YHCJ€ TEXHOJOTHH 3JIEKTPOHHOIO 00y4ueHUsi M
AUCTAHIIHOHHBbIE 00pa3oBaTe/ibHbIE TEXHOJOIHM, WCIOJIb3yeMble NPH OCYIIeCTBJIECHUHU
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

B nporiecce 00ydeHust UCTIONB3YIOTCS CIEIYIOIUE 00pa30BaTeIbHBIC TEXHOJIOTHU:

BBoaHas JieKHMsl — 1a€T IEPBOE LEJIOCTHOE INPEIACTABICHHE O JUCLHUILUIMHE U
OPUEHTHUPYET CTYAEHTAa B CUCTEME M3yU€HHUS NaHHOW AUCUMIUIMHBL. CTYAEHTHI 3HAKOMSTCS C
Ha3HauYEHUEM U 33/ladaMU Kypca, €ro pojbl0 M MECTOM B CHUCTEME y4YEOHBIX AUCLUIUIMH U B
cUCTeME IMOATOTOBKM B 1eioM. Jlaercs kparkuii 0030p Kypca, UCTOpHS Pa3BUTHS HAYKU U
IPAaKTUKH, TOCTHKEHUS B 3TOM cdepe, NMeHa U3BECTHBIX YUYEHBIX, U3JIaratoTcsl NepCHeKTUBHbIE
HalpaBjeHus HccienoBaHuid. Ha 3TOM  JeKUMM  BBICKa3bIBAKOTCA  METOJUYECKHE U
OpraHu3allMOHHBIE OCOOEHHOCTH padOThl B paMKaX JaHHOM IUCLUIUIMHBL, @ TaKXKe JaeTcs
aHAJIN3 PEKOMEHAYEMON yueOHO-METOINYECKON JIUTEPATYPBHI.

AKafeMH4ecKas JeKIus ¢ 3JIeMeHTaMH JIEKIMHU-0ecebl — II0CIIEI0BAaTEIILHOE
U3JI0KEHUE MaTepuaia, OCyLECTBIIEMOE IPEUMYLIIECTBEHHO B BUJIE€ MOHOJIOTA IIPEIOaBaTEIIs.
OneMeHThl JieKIMu-Oecenbl 00eCHeunBalOT KOHTAKT IpenojaBareis ¢ ayIJuTopueH, 4To
MO3BOJISIET TPUBJIEKATh BHUMAHUE CTYJCHTOB K HauOoyiee BaXHBIM TeMaM JIHCUUIUIAHBL,
AaKTUBHO BOBJICKaThb MX B YYEOHBIH MpollecC, KOHTPOJIUPOBATH TEMIT H3JIOKEHHS Y4eOHOTO
MaTepuaia B 3aBUCUMOCTH OT YPOBHS €TI0 BOCIIPUATHS.

IIpakTHYeckoe 3aHSATHE — 3aHIATHE, ITOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH M
HaBBIKOB I10 3aKPEIUICHUIO MTOJYYEHHBIX Ha JIEKIIUY 3HAaHUH.

KoncyabTauuu — BHJ y4eOHBIX 3aHSATHH, SBISIOMIMKACA OXHOW M3 (OPM KOHTPOJIA
CaMOCTOSITENIbHOW  paboThl  cTyJeHTOB. Ha KoHCymbTanmusx 1o mpock0e CTYIEHTOB
paccmaTpuBaroTcs HauOoJsiee CIOKHBIE MOMEHTBHI IpU OCBOEHMM Marepualla JUCLUIUIMHBI,
IIpernojaBaTesib OTBEYAaeT Ha BOIPOCHI CTYIEHTOB, KOTOPbIE BO3HHUKAIOT y HHMX B Ipolecce
CaMOCTOSITENIbHON paOOThI.

6. IlepeueHb JIMIIEH3MOHHOT0 M (MJIHM) CBOOOJHO PACHPOCTPAHSIEMOr0 MNPOrPaAaMMHOIO
ol0ecreyeHusi, MCNOJb3YyeMOr0 IPH OCYLIECCTBJICHHM O00pa30oBATEeJBHOIO Ipolecca Io
AUCHHUILIMHE

B mpomecce ocymiectBieHuss 00pa3oBaTENBHOTO — Mporecca IO JIUCIUTIINHE
UCIIONIB3YIOTCS:

it (hOpMHUPOBAHUS MATEPHAIIOB JIJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M IPOBEICHUS
MIPOMEKYTOUHOM aTTecTaIuu, Juis GOpMUPOBAHUST METOAMUECKUX MATEPUAIIOB IO TUCITUILINHE:

- mporpammel Microsoft Office;

- u3gaTeabckas cucteMa LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpPeMEHHBIX MNPO(ECCHOHAIBHBIX 0a3 [JaHHBIX U HHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX IIPH OCYLIECTBJIECHHH 00pa30BaTEJIbHOIO IpoLecca 1no
AUCHHILINHE (PU He00X0AMMOCTH)

B npomecce ocymiectBieHus — 00Opa3oBaTENBHOrO — Mpolecca IO JUCIMILIMHE
UCIIOJIb3YETCS:

- ABToMaTH3upoBaHHas OubnuoreuHo-uHpopmanuonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubnroTeyHas cucreMa «Jlaup» https://e.lanbook.com

- DnektpoHHas OubaroTevyHas cucrema «fOpaiit» https://urait.ru

- DnekTponHas oubanoreunas cucrema «KOHCYIbTaHT CTyZEHTa


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
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https://www.studentlibrary.ru

8. [lepeyeHb OCHOBHOIi M  IONMOJHHUTEJbHOW Yy4eOHOIl JMTepaTypbl, pecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «MHTepHeT» (IpH HEOOXOAMMOCTH),
PeKOMeH/IyeMbIX /IS 0CBOEHUSI I CHMIIJIMHbI

a) OCHOBHAsI JIMTEpaTypa
1. Kypomr A. I'. Kypc Beicmieii anreOper: ydeOHuk s By3oB — Cankt-IlerepOypr:
Jlane, 2022. https://reader.lanbook.com/book/183725
2. M. A. 3aBonunkoB, M. E. Copokuna 3anaun mo anredpe. I cemectp: mpakTukym —
Spocnasins: SIpI'Y, 2019. http://www.lib.uniyar.ac.ru/edocs/iuni/20190207.pdf

0) 1OMOJIHUTEIbHAS JIUTEepaTypa
1. M. M. I'nyxos, B. Il. Enu3apoB, A. A. HeuaeB AnreOpa: y4eOHHMK 11 BY30B —
Cankr-IlerepOypr: Jlans, 2022. https://reader.lanbook.com/book/187793
2. Jlapun C. B. AnreOGpa: MHOrowieHbl: y4deOHoe mocoOue sl By30B — MOCKBa:
WznarensctBo FOpaiit, 2022. https://urait.ru/viewer/algebra-mnogochleny-493274
3. OxyneB JI. 5. Bwicmas anrebpa: yueOHuk — Canxt-IletepOypr: Jlans, 2021.
https://reader.lanbook.com/book/167769
4. Okynes JI. 5. COopHuk 3amad mo BbIcuiel anredOpe: yuebHoe mocodbme — CaHKT-
[MerepOypr: Jlans, 2021. https://reader.lanbook.com/book/167770
5. Kocrpukun A. U. Beenenue B anreOpy. Yacts 1. OcHoBbl anreOpsl. M.: @u3MaTiur,
2003. https://www.studentlibrary.ru/ru/doc/ISBN5922101676-SCN0000/000.html
6. Koctpukun A. W. Coopuuk 3amad mno ainrebpe - M.: ®usmariaut, 2006.
https://www.studentlibrary.ru/ru/doc/ISBN5922107267-SCN0000/000.html

9. MaTepuanbHo-TeXHHYecKas 0a3a, He0OX0AUMAs IJIsl OCYLLECTBJIEHUSI 00Pa30BaTEJIHLHOIO
npoiecca no JMCUMIINHE

MarepuanbHo-TeXHUYECKas 0a3za, He0OXoauMast JJIs OCYIIECTBICHUS] 00pa30BaTEIHLHOTO
npoliecca 1o JUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIE TOMEICHHS:

- yueOHbIe ayTUTOPHH ISl TIPOBENICHHSI 3aHATHH JIEKITMOHHOTO THIIA;

- yueOHble ayTUTOPUHU ISl TPOBEJICHHSI TPAKTUYECKUX 3aHATUH (CEMUHAPOB);

- yueOHbIe ayTMTOPHH ISl IPOBEICHHSI TPYIIIOBBIX M WHAWBUYAIbHBIX KOHCYIbTAIINN;

- yueOHble ayIUTOPUM [UIS MPOBEAEHHUS TEKYIIEro KOHTPOJsS U INPOMEXYTOYHOMH
aTTeCTAIlNH;

- IOMEUICHHUS JJIsi CAMOCTOSITENIbHON pabOThI;

- MIOMEUICHUsT ISl XpaHEHWs W TNPO(UIAKTHYECKOTO OOCITYKMUBAHHS TEXHUYECKUX
CpeACTB O0yUYEHHS.

CrienmanpHble TIOMEIIEHHSI YKOMIUIEKTOBAHBI CPEACTBAMU OOYYCHUS, CIYKAIIUMH JUIS
npezcTaBieHus yueOHoi nHpopmanun 60IbIION ayAUTOPHUH.

[TomemieHust 411 caMOCTOSITENIBHON pabOThl O0YYaroIMXCsl OCHAILEHBI KOMITBIOTEPHON
TEXHUKOH C BO3MOXXHOCTBIO MOAKIIOUEHHS K ceTu «/HTepHeT» M obecrneyeHHeM JOoCTymna K
ANIEKTPOHHOU MH(OpMAIMOHHO-00pa3oBaTenbHOU cpeae SAplY.

ABTOpP(BI):

Horuent kadenpsl anredpst
Y MaTeMaTU4YeCcKOM JIOTUKH, K. ¢.-M. H. M.E. Copokuna
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IIpunoxenne Nel k paboueit nporpamme
«AJredpa»

DoH/1 OLIEHOYHBIX CPEICTB
7151 TIPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBAeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
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 TIPETo/IaBaTesieM B 00s13aTEIbHOM TOPSKE HE MPOBEPSIOTCS)

3aganus mo Teme Ne 2 «MHokecTBa U 0TOOpaKeHUs1. OTHOIIEHHUsI HA MHOXKECTBAX):
Paznen 2.1: OmnpenenuTb, SBISETCS JIM CIEIyIOIIEe OTOOpa)KeHHE MHOXXECTB WHBEKTUBHBIM,
CIOpBEKTUBHBIM, OnekTHBHBIM: f : R+XR+ — R: (x,y) — Ig(x+1)/y.

Pazmen 2.2: Kakumu cBoiicTBaMu (pedieKCUBHOCTh, 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»:
Pazpnen 3.1: Peminth cucreMy JIMHEHMHBIX YpPaBHEHMI:

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: Jlokasarp, urto cucrema a1 = (1; 1; —=3; 0), a2 = (3; —2; 1; 7), a3 = (2; =5; 1; —1)
BEKTOPOB MpocTpaHcTBa R* nmuueitno He3aBucuMa.

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 KOOPAMHATHOTO MpocTpaHcTBa R® aBnstoTCs 6asucamu
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.

3apanus nmo reme Ne 6 «Onpeneanrenan»:

Paznen 6.1: Haiitn uncno naBepcwuii B mepecranoske 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 JaHHOM:
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, YIOBJIETBOPSIONINX YCIOBHIO
|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: Omnepanuio Ha HEMYCTOM MHOXECTBE MOXHO 3aJ[aTh HE €IUHCTBEHHBIM 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: Jlokaszarh, uro MHOXeCTBO R[X] sBisercs rpynmod OTHOCUTENBHO ONEpaluu
KOMITO3UIUH.

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

Paznen 8.4: Haiitu mopsaok siemMeHTa 3 B MyJbTHIUIMKATHUBHON TpyIIe MHOJs 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
OTIepaIHii: Z[\/2] ={a+ bV2,a,b € 7y, +, x7?

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»:



Pasmen 10.1: Pazpenuts ¢ 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 paunonansibie kopuu muorowrena 6t + 192% — 72 — 26z + 12,

Paznmen 11.2: ITonw3yscek dhopmynoit Kapnano, pemmurts ypaBHEHUE x*+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) Bbipa3utb MHOrOWIEH B BUIE MHOTOWIEHA OT AJIEMEHTAapHbIX CUMMETPUYECKHUX (YHKIIHIL:

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

2) HailTu MHOrO4JI€eH YETBEPTOM 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 «Koneunsble 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 peanm3amuu mons Fig, mocTpoennoii B 1)-3).
5) Haiitu kaky0-m1u00 00pa3yroLIyr0 MYJIbTHIUIMKATUBHONW rpymmbl Fie* B peanu3anuu moJs
F16, mocTpoenHoit 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: Jlokaszath, uyrto mnoarpymma wmatpur; ¢ onpexaenutenem 1 rpymmel GLa(R)
HOpMaJbHa.



KonTtpoabHnas padora Ne 1
(mpoBepka chopmupoBanHocTH YK-1 u ITK-3, uraukaropsr U-YK-1.5, U-OI1K-3.8)

IIpumepsl 3aganuii:
1) PemnTh cucteMy TMHEHHBIX ypaBHEHHI MeTo10M ["aycca:
2X1 =Xy +3X5 + X, =1,
=Xy +2X, -4X45 =1,
X; -3X, + X3 -X, =-10,
-3X; - X3+ X, = 2.

2) Haiitu kakoii-mn6o 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh uepe3 0a3uc Bce OCTaIbHbIE BEK
TOPBI CUCTEMBI:

a,=(1,10),
a, =(1,0,2),
a, = (021)
a, =(0,3,2),
a; =(1,12).
2 -1 2 4
3) Bbruucauthk paHr MaTpULIbI -1 02s .
1 -1 409
0 -1 6 0
4) Haiitu matpuny, oOpaTHyIO JaHHOM, C IOMOILBIO 3JIEMEHTAPHBIX NpeoOpa3oBaHuil:
3 2 -1
2 1 0|
-1 4 2

5) Haiitn ¢pyHnameHTanbHbINH HAOOP peIIeHUH CUCTEMBI
3X; =Xy = X3 +2X, + X5 + X5 =0,
2%, +2X, — X3 + X, —3%; =0,
X, +5X, =X, — 7% — X, = 0.

KonTtpouabnas padora Ne 2
(mpoBepka chopmupoBanHocTu YK-1 u I[1K-3, uaaukaropst U-YK-1.5, U-OTIK-3.8)

IIpumeps! 3aganmii:
1) BeruncnuTh onpeaenuTesb:

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

2) Pemnth cucreMy JUHEHHBIX ypaBHeHUN MeToioM Kpamepa:



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

3) Haiiti matpuity, o0paTHYIO JaHHOM, C TIOMOIIBIO OIPEACTUTEIICH:

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

4) BeIUUCIUTS:

1 i .
(ﬁ + ﬁ)m +(2-3i)?
S5+4i
5) M3Bneus KOpeHb U3 KOMILIEKCHOTO YHCIIA:

a) ¥-i; b) 1—ﬁi.
2 2

KonrtpoJsbHas padora Ne 3
(mpoBepka chopmupoBannoctu YK-1 u I1K-3, unaukaropst U-YK-1.5, U-OI1K-3.8)

IIpumeps! 3aganmii:
1) Onpenenuth KpaTHOCTh KOPHS Xo MHOTOWIeHa f(X):
f(X)=x>-5xH+7x3-2x2+4x-8, X0=2.
2) Paznoxwuts MHOTOWICH f(X) 1O cTEneHsaM X-Xo:
f(X)=x*+2x3-3x2-4x+1, Xo=-1.

3) C nomorpto anroputMa EBknna HaiiT HanOoIbIINNA OO TenuTens MHOTOWICHOB f(X) 1
g(x) u ero nuHeNHOe BhIpaykeHue uepes f(x) u g(x):

f(X):X6+2x4-4x3-3x2+8x-5, g(X):X5+X2-X+l,

4) BolgenuB KpaTHbIE HEIPUBOIUMbIE MHOKUTEIN MHOTOYJIEHA, Pa3JI0KUTh €T0 Ha
HEMPUBOIMMbIE MHOKUTENN Hal nojeM R:

f(X)=x®-15x*+8x3+51x2-72x+27.
5) He pemmas ypaBuenue X3+2x%-3x-5=0, HaiiTu cyMMy KBaJpaToB ero kopHeii (Haj nonem C).

KonTtpoabnas padora Ne 4
(mpoBepka chopmupoBanHoctu YK-1 u I1K-3, uaaukaropst U-YK-1.5, U-OI1K-3.8)

IIpumeps! 3aganmii:
1) Pemuts ypaBHenue 4-ii crenenun merogom deppapu:
x4-2x3+4x2-2x+3=0.

2) I[TocTpouTh HOPMUPOBAHHBIM MHOTOUYJICH HAUMEHBIIIEH CTENIEHU C ICUCTBUTEIHBHBIMH
K03 puLIMeHTaMu, UMEIOIIHIA IBOWHON KOpeHb 1 1 mpocToit kopensb 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 CHMMETPUYECKHE 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 BBIYMCIISCTCS MPOLECHT, KOTOPBIA COCTABJISET CyYMMapHOE KOJMYECTBO OAJLIOB,
HAOpaHHBIX CTYJACHTOM 3a BBIMOJTHEHHE PAOOTHI, OT MAKCUMAIHHOTO KOJMYECTBA OAIIOB;

- 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 «HEYAOBIETBOPUTEIHHOY» (YMEHUSI M HABBIKM HA JTAHHOM STare
OCBOCHUS JUCIHUILTUHBI HE CPOPMUPOBAHBI).

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

1. Ucropuueckuit 0030p pa3Butus aireOpbl. OCHOBHbIE INepuonbl pa3BuTHs. Pacimumpenue
MOHATHUS YMCJIA M 3HAMEHHUTHIE 33Ja4d APEBHOCTH. Pa3pelmmMOCTh ypaBHEHHMI B pajMKanax U
HOSBJICHHE HOBBIX alreOpandyeckux CTpyKTyp. MecTto aiaredpbsl B cHUCTEME MaTeMAaTHYECKHUX
HayK.

2. MmnuoxectBa. Omnepanuu Hajg MHOoxecTBamMHM. OtoOpaxeHus. Buabl oToOpaskeHH.
Kommno3zuiust oroopakenuii. OOpaTUMOCTh OTOOpaKEHUH.

3. bunapusle otHomeHusa. CoiictBa. OTHOLIEHMs] SKBUBJICHTHOCTH U Tnopsaka. Merox
MaTE€MaTU4eCKON NHIYKIIAH.

4. CucteMbl IMHEHHBIX YpaBHEHHUH HaJ IIOJEM BEIIECTBEHHBIX 4Hcel. PemieHue cucremsl
ypaBHeHul. Merton ['aycca. MarpuyHass 3anuch CHUCTEMbl JIMHEWHBIX YPaBHEHUUM H
HCCIIEJIOBAHNE CUCTEMBI JIMHEMHBIX YpaBHEHHMH ¢ mNoMombio Meroma [‘aycca. OnHopopHas
CHUCTEMa JIMHENHBIX ypaBHEHUH. Teopema 0 KOJIMYECTBE €€ PEIICHUM.

5. BekTopHOE MPOCTPAaHCTBO HaJl MOJEM, €r0 CBOWCTBA, MPUMEPHI. ApH(PMETHIECKOE N-MEPHOE
BEKTOpHOE mpocTpaHcTBO. IlogmpocTpancTBo. JIMHEHas 3aBUCUMOCTb W JIMHEHHAA
HE3aBHCUMOCTb BEKTOPOB. CBOMCTBA TMHENHON 3aBUCUMOCTH.

6. ba3uc cucremMbl BEKTOPOB U BEKTOPHOTO MPOCTpaHCTBa. Teopema O 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. IlonsTre Matpuubl. /[eficTBHS HaL MaTpULIaMU U UX CBOMCTBA. KONbIl0 KBaPATHBIX MaTPHL.
10. CtpoyeuHsblii ¥ CTOIOLOBBIN paHTU MaTPHIIbI, UX PAaBEHCTBO. BhIunciieHne paHra MaTpuIibl.
11. HeBbipoxaenusie MaTpulibl. O0patHas matpuua. Kpurepuii ee cyiecTBoBaHUs.

12. DnemenTapHble MaTpuIbl. [IpakTHueckuii cnocod HaXxoXXaAeHUs 00paTHONW MaTPHIIBL.



13. TpancnonupoBanue matpul. PaHr mnpowusBeneHus martpull. MaTpuuHas 3alUCh CHUCTEM
JIMHEWHBIX YpaBHEHUH.

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

15. Marpumsl JUHEHHBIX OTOOpakeHWH. B3auMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIY
nuHeiHbBIMU oToOpakeHusiMu 13 R" B R™ u marpuniamu pasmepa mxn. Cymma U pOHM3BEICHUE
JUHEHHBIX 0TOOPAXKEHUN U UX CBS3b C ONEpalisIMH HaJl MAaTPULIAMHU.

16. YTBepkIeHHE O HE3aBHCUMOCTH YHCIIA TJIABHBIX U CBOOOJHBIX HEU3BECTHBIX CHCTEMBI OT
crocoba npuBesieHus ee k crynenyaromy Buny. Kpurepuit comectnoctu Kponekepa-Kamnemu.
OnHOpOIHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUI. DyH1aMEeHTaIbHbBIN HA0Op peleHui.

17. IlepecranoBku. YeTHOCTh nepecTaHOBKU. [loHsATHE OonpeaeuTes MPOU3BOIBLHOIO MOPSIKA.
YacTHble ciyyau: ONpeAETUTENIN 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. Omnpenenurenb MNpou3BeleHUs MaTpull. Kpurtepuil HEBBIPOXKICHHOCTH  MaTPHIbI.
Haxoxnenue o0paTHON MaTpULbI C TOMOLIBIO ONPEAETUTENEH.

21. Meron Kpamepa pelnieHus: CUCTEM JIMHEHMHBIX YpaBHEHHU. MeTo ] OKaMIISIFOLIMX MUHOPOB.
22. KommuekcHble uymcia. Onepauuy HaJl KOMIUIEKCHBIMH 4YHCIaMU B ainreOpanyeckoil 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, CHUMMETpUYECKas H
3HAKOIIEPEMEHHAsl TPYIIIbL, TPYIINa KOPHEH U3 eTUHUIIbI), UX TOATPYIIIHI.

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

26. Huknnaeckue rpynnsl. [Ipumepsr. [Topsmok aimementa rpymmbl. Teopema 06 nzomopduszme
LHUKJIAYECKUX FPYII OJHOTO U TOTO K€ MOPSAIKA.

Tunbl 3aJa4, BbBIHOCHMMBbIX Ha 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 ypaBHeHUU MmeronoM ['aycca, Kpamepa, meromom obOpaTHOM
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 Yepe3 0a3uc OCTaIbHbIE BEKTOPHI CUCTEMBI.

7) Haiftu koopimHaTBl BEKTOpA B JaHHOM Oa3uce.

8) Ompenenuth, SBISETCS JU JAHHOE OTOOpaXXEHHE BEKTOPHBIX HPOCTPAHCTB JIMHEWHBIM,
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 ONPENEIIUTEIICH.

12) Peminte MaTpuyHOE ypaBHEHUE.

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



14) HaiitTu kooparHATHI BEKTOpa B HOBOM 0a3uce.

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 KpoHekepa-
Kanemnu.

18) Omnpenenuts pa3MEepHOCTh IPOCTPAHCTBA PEIICHHN OJHOPOJHOM CHUCTEMBI JMHEHHBIX
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, SBISETCA U MaTpUlla HEBBIPOXKACHHOH, C MOMOMIBIO 3JIEMEHTAPHBIX
IpeoOpa3oBaHuil U KPUTEPHSI HEBBIPOKAECHHOCTH.

23) HaiiTu panr MaTpuIlbl METOJIOM OKaHMJISIOIIIUX MUHOPOB.

24) BBINONHATH ONepalliy HaJl KOMIUIEKCHBIMU YHCIIAMH B alnreOpandeckoit popme.

25) BBINOMHUTH YMHOXKEHUE, JI€JIeHHE, BO3BEJICHHWE B HATYPaJbHYIO CTENEHb KOMITJIEKCHBIX
4yuced B TPUTOHOMETPUYECKOW (opme, U3BI€Yb KOPEHb HATYypaJlbHOW CTENEeHH N U3
KOMILUIEKCHOTO YHCIIA.

26) J[okazath, YTO yKa3aHHOE€ MHOXXECTBO OTHOCHUTEIBHO MJAHHOW OIepaluu SBISETCS
MOJYTPYIIION, MOHOUIOM, TPYTIIOH.

27) Haiitm kakyroo-HUOyap (Bce) mNOArpynmy(-bl) JAHHOW TpYIIbI, J0Ka3aTb, YTO 3TO
JNEHCTBUTENBHO MOATPYIIIIA.

28) [loka3aTh, 4TO JaHHOE OTOOpaKEHHUE SIBISICTCS TOMOMOP(PHU3MOM TPYIII, HAUTH €ro sIpo,
00pa3, BBIACHUTb, SBJISIETCS 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 [0 HUM B Oecejie C MpernoiaBaTeieM.

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
KOJIbLIA.

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 mHOorounenos K[x]. Konbuo MHOrouneHoB
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. EBkn0BEI Konblia. JleneHne ¢ 0CcTaTKOM B KOJIBIIE IEIBIX YKCeNl Z U B KOJIbIIC MHOTOYJICHOB
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 cylecTBoBaHUE 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 KOJIbIIAX IenbIX yrces u MHorowieHoB. Cesa3p HOJl 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. IuddepenunpoBanue MHOTOWICHA. MI3MEHEHNE KPaTHOCTH HEMPUBOJIUMOTO ACTUTENS 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 ctenenu. @opmyna Kapaano. Yucno
JIeMCTBUTENIBHBIX KOPHEH KyOM4eCKOro ypaBHEHHs ¢ AEHCTBUTEIbHBIMU KO UIIEHTAMHU.

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

16. I'paHulpl €HCTBUTENBHBIX KOPHEH MHOrOWIeHa C JAEHCTBUTENbHBIMU KOX(P(PHUIHEHTAMHU.
Teopema lltypma. [TpubnuxenHoe BRIUKUCICHUE ACHCTBUTEIBHBIX KOPHEH.

17. Konb1io MHOIOWIEHOB OT HECKOJIBKMX IepeMeHHBbIX. JIekcukorpaguueckoe ynopsjoueHue.
OrcyrcTBUE fAenuTeNiel HyJAsS B KOJIbLIE MHOTOYJIEHOB OT HECKOJIBKUX IEPEMEHHBIX HaJ
001aCThI0 11eTI0CTHOCTH. DAKTOPUATIBHOCTD KOJIbLIa MHOTOYJIEHOB OT HECKOJIBKMX MEPEMEHHBIX
Haj nosieM P (6e3 qokazarenscTBa).

18. Cummerpuueckue MHorouseHsl. [IpeacraBieHre CUMMETPUUYECKOrO MHOIOWIEHa B BHJE
MHOTOWJIEHA OT AIIEMEHTAPHBIX CHMMETPHUECKUX ()YHKIIHH.

19. IToxe yacTHBIX 00JIACTH LEIOCTHOCTH.

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. [loctpoenne KoHEYHOro MoJs.

22. I'pynnel. Knaccel cMmexHoctn no moarpymnmne. Munekc moarpynnsl. [lopsnox koHeuHOM
TpyNIbl ACIUTCS Ha MOPsNoK ee moArpynmnsl. [uknnueckue noarpynmnsl. Ilopsiiok KoHEYHON
TPYNIBI ASTUTCS Ha MOPSIOK J1I000ro ee 3nemeHTa. [Ipumepsl.

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 BKJIIOUAETCsA JBA TEOPETUYECKMX BoIpoca M 3agada. Ha
MOArOTOBKY K OTBETY JlaeTcsl HE MeHee | yaca.

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

Onenka «OTJMYHO» BBICTABIISECTCS CTYAEHTY, KOTOPBIA JEMOHCTPUPYET IIIyOOKOoe 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 JOMOJHHUTEIbHBIE BOMPOCHI, 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 00CTOATEIbHOCTHIO,
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 1ae€T 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 U3araercs
B TEpPMUHAX AMCLUILIMHBI, HO IPU 3TOM JONYCKAOTCS OIIMOKHU B ONPENEICHUU U PaCKPBITUU
HEKOTOPBIX OCHOBHBIX HMOHATHUN, POPMYIHPOBKE MOJOKEHUHN, KOTOPHIE CTYICHT 3aTPYyIHSAETCS
UCTIPAaBUTh CaMOCTOATENbHO. [IpM aprymeHTamuu OTBETa CTYAEHT HE OOOCHOBBIBAET CBOU
cyxkaeHus. Ha 4yacTh JOMONHUTENBHBIX BOIPOCOB CTYIEHT 3aTPyIHSETCS JaTh OTBET WM JIaeT
HEBEPHbIE OTBETHI.

Ounenka «HeynoB/1eTBOPUTEIBLHO» BBICTABISETCS CTYACHTY, KOTOPBII I€MOHCTPUPYET
pa3po3HEHHbIe, OECCUCTEMHBIC 3HAHUS; OECIOPSI0YHO M HEYBEPEHHO H3JIaraeT Marepuai; He
YMEET BBIIEIAThH [NIABHOE U BTOPOCTETIEHHOE, HE YMEET COSAUHATh TEOPETUUYECKUE TTOJIOKEHUS C
NPaKTUKOMH, TOIyCKaeT rpyoble OUIMOKH TP ONPEICIEHUH CYIITHOCTH PAaCKPhIBAEMBbIX MOHITHH,
SBJICHUHM, BCIICJICTBUE HEMOHMMAHUS HMX CYIIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB U
CBSA3€H; AeT HEIOJIHbIE OTBETHI, JIOTUKA U IOCIEI0BATEIbHOCTh M3JI0KEHHUSI KOTOPHIX UMEIOT
CYLIECTBEHHbIE M MPUHUUNHUAIbHBIE HApYyLIIEHUS, B OTBETaX OTCYTCTBYIOT BBIBOJBI.
JlononHuTENbHBIE U YTOUHSIOIINE BOIIPOCHI dK3aMEHATOpa HE NMPUBOAAT K KOPPEKIUU OTBETOB
cTyneHTa. Ha OCHOBHYIO 4acTh JOMOJHUTENIBHBIX BOMPOCOB CTYACHT 3aTPyIHSETCS AaTh OTBET
WIH JA€T HEBEPHBIE OTBETHI.

Onenka «HeynoBIETBOPUTENBHO» BBICTABIACTCA TaKXKE CTYACHTY, KOTODPBIH B3SI
9K3aMEHALIMOHHBINA OUJIET, HO OTBEYATh OTKA3aJICs.



IIpunosxkenne Ne2 k paboueil nporpaMme AUCHUIINHBI
«AJredpa»

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHoBHOW (OpMOH H3JIOKEHHS] Y4eOHOTO MaTepualia 1o JUCIUIUINHE «AJredpay
ABIIAIOTCS JICKIUU; MO BCEM TeMaM MPEAyCMOTPEHbI MPAKTUYECKUE 3aHATHS, Ha KOTOPBIX
INPOMCXOTUT 3aKpEIUICHHE JICKIMOHHOTO MaTepualia IyTeM NPUMEHEHHUs ero K KOHKPETHBIM
3aauaM U oTpabOTKa HAaBBIKOB pabOThI ¢ MATEMATHUECKUM aIllapaToM.

JUist yCHemHoro OCBOSHMs TUCIHUILIMHBI OYeHb Ba)KHO pEIIEHHE JOCTATOYHO OOJIBIIOro
KOJIMYECTBA 3aJla4, KaK B ayJUTOPUHU, TaK U CAMOCTOSATEIbHO B KayecTBE JOMAIIHUX 3a/laHuUM.
[Tpumepsl pemieHust 3agad  pa3OMparOTCs HA JIEKIUAX M NPAKTUYECKUX 3aHATUSAX, TNPU
HEO0OXOUMOCTH N0 Hambosee TPYAHBIM TeMaM MPOBOJATCS JOMOJHUTENbHbIE KOHCYJIbTALIUU.
OcHOBHas LIeNb PEHICHUs 3a/1a4 — [MOMOYb YCBOHWTH (PyHIAAMEHTAIbHBIC MOHSATHS M OCHOBHBIE
METO/IbI TUCIUTINHBL.

3amaHust U1 CAMOCTOSATENBHOTO perIeHus (GOpMyIUPYIOTCS 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 Pe3ylIbTaToM 00BEAMHEHHUSI HECKOIBKUX 0a30BbIX 3a1ad. [TomHbIi
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 33aTh HA KOHCYJIbTALUAX U MPAKTUIECKUX 3aHATUAX WIH B hopyMme (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 caMocTosITebHy0 MOArOTOBKY K 3K3aMEHY BBIJENAETCS
3 IHsI, B 9TO BpeMs MPETyCMOTPEHA TPYIIIIOBask KOHCYIbTAIIUS.



