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[Iporpammy nucuumumHbl paspaboran(a)(n) nouent, k.H. Co3ontoBa E.A. (Kadenpa maremaTnky u npukiagHon
nHpopmMaTuKm)

1. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4YeHHs IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

OO0yJaronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOJDKEH 001a1aTh CIEAYIOMMMH KOMIIETCHIIAAMU:

HIngp Pacuiudposka
KOMIIeTEHIIUU npuodperaemMoil KOMIeTeHMH
VYK-2 CriocoOeH ompenensaTh Kpyr 3aJad B paMKax [IOCTaBJICHHOW WEMd H

BHIOMpATh ONTHUMANBHBIE CIIOCOOBI UX PELICHUs, UCXOJ U3 JEHCTBYIOMINX
[IPaBOBBIX HOPM, UMEIOIIUXCS PECYPCOB U OTpaHUUYCHUH

YK-2.1 3HATH TPEOOBAHMSA K ONIPEICIICHHUIO 3a/1a4 B PAMKAaX ITIOCTaBJICHHON IIEIIH;
0a30BbIe CIIOCOOBI pelIeHHs 33/1a4 C YUeTOM JACHCTBYIOLIUX ITPaBOBBIX HOPM,
MMEIOIINXCSl PECYPCOB M OTPaHUYEHUH

YK-2.2 [YMeTs onpenensaTe OCHOBHBIE U crienn(HIEcKHe 3aJa9H B paMKax
[TOCTABIICHHOH LIeJIN, BEIOMPATh CIIOCOOBI MX PELICHUS, HCXOAS 13
NEHCTBYIONIMX MTPABOBBIX HOPM, MMEIOIINXCS PECYPCOB M OTPaHUICHUH

YK-2.3 Bnanets HaBbIKaMM OINpENENCHUS Kpyra 3aJad B paMKax ITOCTaBJICHHON
[leny, BHIOOpPA ONTHUMANBHBIX CIHOCOOOB WX pEIICHHA, HCXOAS U3
NEHCTBYIONIMX MTPABOBBIX HOPM, MMEIOIINXCS PECYPCOB M OTPaHUICHUH

OIIK-8 CrocobcH OCYHICCTBJIATE NCAArOrM4CCKyr0 JACATCIbHOCTb Ha OCHOBC
CIICHHAJIbHBIX HAYYHBIX 3HAHUI

OIIK-8.2 [YMEeTh  OCyIIecTBISATh  IENAarorndyeckyro  JesTeIbHOCTh Ha  OCHOBE
CIICHAJIbHBIX HAYYHBIX 3HAHUU

OIIK-8.3 BraneTh CIOCOOHOCTBIO OCYIISCTBISTH MEIAarOTHUECKYIO JACATEIBHOCTh HAl
OCHOBC CIICUAJIbHBIX HAYUYHBIX 3HAHUN

OOy4arouiicst, OCBOUBIINIT JUCHUIUIMHY (MOJYJIb):

JlomxeH 3HaTh:

TpeOOBaHUS K ONpPEJENICHHIO 33/1a4 B paMKax IOCTAaBJICHHOI menu; 6a30BbIe CIOCOOBI pelieHHus 3agad
anreOphl ¢ y4eToM JeHCTBYIOMNX CTaHJapTOB.

JloJKeH ymMeTh:

ONpeNeNnaTh OCHOBHBIE U CHeUM(pHUYECKHEe 3aJadyd B paMKax IIOCTaBJIEHHON I€JIM, BBIABIATH W
AQHAJTM3UPOBATh PA3IUYHBIE CIIOCOOBI PELICHHUS 3a/1a4 anreOpsl M apryMEeHTHPOBAThH MX BRIOOD;

OCYyLIECTBIISITh PPEKTUBHYIO II€AarOrHUeCcKyIO IeATeIBHOCTh HA OCHOBE CIIENMANIbHBIX HAYYHBIX 3HAHUN B
o0xacTy anreOphl.

JlomkeH BrazieThb:

HaBbIKAMU ONpPE/EJICHUs OCHOBHBIX M CIEHU(PHIECKHMX 33j7a4 B paMKax IIOCTaBJICHHOW IIeiH, BBIOOpa
panMoHaIBHBIX CHOCOOOB penIeHus 3a1a4 anreOpsl;

CIIOCOOHOCTBIO  OCYIIECTBIATH 3(P(HEKTHBHYIO NEJaroruyeckyto AesATeIbHOCTh HA OCHOBE CIENHAbHbBIX
HAyYHBIX 3HAaHUWA B 00J1aCTH anreOpsl.

2. MecTo qucHuIuIMHbI (MoayJisi) B ctpykrype OIIOII BO

JannHas pucnumoimHa (Moayne) BimoueHa B pasgen  "'B1.0.07.02  ductmmoiwebl  (Momyiw)"  OCHOBHOM
npodeccruoHanbHON 0OpasoBaTenbHOl mnporpammbl 44.03.05 "Ilemarormueckoe obOpasoBanue (¢ ABYMsSI NPOQMISIMH
TIOJITOTOBKH) (Marematnka U nHdopmaruka)" u OTHOCHTCS K 00s13aTeNBEHBIM JUCLUITTMHAM.
OcBauBaercs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bemM AMCHUTIUIMHBI (MOAYJISI) B 3a4eTHBIX eIMHULAX € YKa3aHHEM KOJIMYeCTBA YacoB, BbIeJEHHBIX Ha
KOHTAKTHYI0 pa0oTy o0y4yaroumuxcsi ¢ mpenogaBarejeM (M0 BHAAM Y4eOHBIX 3aHATHI) U HA CaMOCTOSATEIbHYIO



padoTy o0y4arommxcs
OO6mas TpyJ0eMKOCTh JUCIUILINHBI cocTaBiseT 10 3aueTHbIX(bIie) enuuuI(bl) Ha 360 gaca(oB).

KonraktHas paborta - 196 uvaca(o), B Tom umciie jekuuu - 98 uvaca(oB), mpakTudeckue 3aHsaTus - 98 waca(oB),
naboparopHsie paboTs - 0 yaca(oB), KOHTPOJIb CAMOCTOSTENBHON paboTh! - 0 yaca(oB).

CamocrostenbHas paboTa - 92 gaca(oB).
KonTpons (3auér / sx3amen) - 72 yaca(oB).

®dopMa MPOMEKYTOUHOTO KOHTPOJISI TUCLUIUIMHBL: 3K3aMEH B 1 ceMecTpe; 9K3aMeH B 2 ceMecTpe, KOHTPOJIbHas
pabora B 1 cemecTpe, KOHTpOJIBHAsE paboTa BO 2 ceMecTpe.

4. Copep:xkaHue JUCHMILIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOe IO TemMaM (pa3fejaM) ¢ YKa3aHHEM
OTBeCHHOI'0 HA HUX KOJIMYECTBA aKaJleMHUYeCKHUX YaCOB H BH/I0B Y4eOHBIX 3aHATHII

4.1 CTpyKTypa M TeMaTHYeCKHUii IVIAH KOHTAKTHO! U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)
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1. [Tema 1. Brenenwue B anreopy 1 4 0 4
2. [Tema 2. Anrebpanueckue CHCTEMBI 1 6 6 0 6
4. |Tema 3. MaTpuubl U ONpeaeTUTENN 1 16 16 0 12
5. [Tema 4. CucteMbl THHEHHBIX ypaBHEHUH 1 10 10 0 10
6. [Tema 5. BekTopHBIe TPOCTpaHCTBa 1 10 10 0 10
7. [Tema 6. JIuneiinbie onepaTtopbl 1 8 10 0 8
8. [Tema 7. I'pynnsl. Konbua 2 8 6 0 6
9. [Tema 8. MHorowIeHBI. OnIepaiyl HaJ MHOTOYICHAMH 2 10 10 0 10
10. [Tema 9. MHOTOYJIEHBI OT O/IHOM MEPEMEHHON 2 10 10 0 10
11. |Tema 10. MHOTOWIEHBI OT HECKOJIBKUX NTEPEMEHHBIX 2 10 10 0 10
12. |Tema 11. Anrebparmdeckue U TPaHCICHACHTHEIC 3JIEMEHTHI 2 6 6 0 6
Mtoro: 360 4. (13 HUX 72 4. KOHTPOJIb) 98 98 0 92

4.2 CoaepkaHue JUCHUILIMHBI (MOTYJIs1)

Tema 1. BBenenue B aareopy

OneMeHTH! anreOpsl JToTuKH. BrickaspiBanus. OCHOBHBIE JIOTHYECKHE ornepanuy. Jlorndeckne GopMybl. DIeMEHTHI
Teopun MHOXeCTB. [loHsATHE MHOXecTBa. Omepanuy HaJ MHOXecTBaMU. OTHOIIEHUS HA MHOXecTBax. OTOOpaxeHus..

Tema 2. AnredbpandecKkne CHCTEMbI

Anrebpardeckas omepanus. CpoiictBa omepanuii. [loHstue amreOpel. OTtHOmreHus. [loHsATHE anreOpanveckoit
cucteMsl (00mmas Teopus). I'pynmsl, kombia, nois. [Ipocreiime cBoiicta. 'omomopdusmsl, n3oMopdusmMer anredp. [lome
KOMIUIEKCHBIX uucels. AnreOpandeckas U TPUTOHOMETpHUYecKas GOpMBbl KOMIUIEKCHOTO 4ncia. KopHH M3 KOMIUIEKCHOTO
4ycla.

Tema 3. MaTpuubl 1 onpeaeJuTe n

Martpunpl. Oniepaniuu HaJ MaTpuIlaMu. DJIeMeHTapHble peoOpa3oBanus MaTpuibl. OOpaTUMbIe MATPHIIBL. Y CIIOBUS
obparumocTtn MaTpuisl. Haxoxnenune oOpatHoit MaTpuibsl. Panr MaTpuiisl. Berancinenne paara MaTpyIls!

IloncranoBku. YeTHble U HedeTHble MOACTAaHOBKH. OmpeaenuTens KBaApaTHOW MaTpulbl. MUHOpBL H
anreOpanveckue JONOoNHeHMs. PaziokeHne onpenesnuTesst Mo cTpoke u crondiy. OnpeaenuTens MPOM3BEICHNS MaTPHIL.
HeobOxoanmoe 1 JOCTaTOYHOE yCJIOBHE paBeHCTBA HYJO ompeaenutens. [Ipunoskenns Teopun onpenenaureneid. MeToabl
BBIUUCIICHUSI ONPEAEAUTENEN N-TO MOPSIKA.

Tema 4. CucremMbl JIMHEHHBIX YPABHEHUI

IlonsTHE BEKTOPHOTO TPOCTPAHCTBA, NPUMEpPHL. ApupMEeTHIecKoe BEKTOPHOE IPOCTpaHCTBO. JInHeitHas
3aBUCUMOCTb W JIMHEHHAs HE3aBUCHUMOCTb CUCTEM BEKTOPOB. ba3uc M paHI KOHEYHOM cHUCTEMBI BEKTOpOB. baszuc u
Ppa3MepHOCTh BEKTOPHOTO TpOoCcTpaHcTBa. CHCTEMbI IMHEHHBIX ypaBHeHUH. Kputepuii COBMECTHOCTH CUCTEMBI JIMHEHHBIX
ypaBHeHuid. Merton I'aycca. @opmynsl Kpamepa. OmgHOopomHas cucreMa JTHHEWHBIX ypaBHeHHH. (DyHmaMeHTaIbHAs
CHUCTEMA PELICHUM.



Tema S. BekTOpHBIE IPOCTPAHCTBA

Bekropubie mpoctpaHcTBa. MaTpuua nepexoja oT ofHoro 0asuca K xpyromy. Onepanuu Haja I0JIPOCTPAHCTBAMU.
BexTopHble IPOCTpaHCTBA CO CKAISPHBIM YMHOXEHHEM. EBKINA0BO mpocTpaHcTBO. OpTOroHanabHas CUCTEMa BEKTOPOB.
[ponecc oproronamm3anuu. Hopma Bekropa. OpTOrOHANBHBINA U OPTOHOPMHPOBAHHBIN 0a3uc. Vi3oMoppu3M BEKTOPHEIX U
€BKJIMJOBBIX IPOCTPAHCTB.

Tema 6. JIuHeiiHbIe onepaTopbl

JluneiiHple OTOOpaXCHUSI BEKTOPHBIX IMPOCTPAHCTB W JIMHEHHBIC OMepaTopsl. MaTpuila JIMHEHHOTO OIeparopa.
CBs13p MEXIy MaTpHLIAMK JIMHEHHOTO OnepaTopa B pa3iIM4HbIX Oaszucax. Omepamuy ClI0KEeHHS, YMHOXCHUS JTHHEHHBIX
OTIepaTopoB, yMHOXKEHHs omeparopa Ha ckamip. OOpa3 u sapo JMHEHHOTo omepaTtopa. HeBbIpokneHHBIE JIMHEHHbBIE
omepatopbl. COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHMSI JIMHEHHOTO oOmeparopa, WX BblUMcieHue. JIuHeHHbIe
OmepaTopsl ¢ MPOCThIM CHEKTpoM. [IpuBeieHre MaTPHIIBI K TUaroHaIbHOMY BUAY.

Tema 7. I'pynnel. Konbna

I'pynmnel. Ceoiictea rpynm. Ioarpynmnsl. Teopema Kanu. Iopsinok anemeHTa rpymnnsl U ero cBoifcrsa. Lluknudeckue
rpynnel ¥ ux noarpymnsl. CmexHele kiaccel. Teopema Jlarpamxa. Hopmansnbele penutenun. ®akrop-rpymnma.
I'omomop¢usms! rpynm. Sapo romomopdusma. Teopema o romoMopdusmax rpym.

Kompma. CaotictBa komen. Ilomkomerra. O0nacTe HETOCTHOCTH. XapakTepHCTHKa KoJblia ¢ exuHHUIeH. Vmeais
koubia. PakTop-Kkoipia. Kombna riraBHbIX UaeanoB. EBKINIOBE U (hakTOpHaIbHbBIE KOIbLA.

Tema 8. MHorou/ensl. Onepauuu HaJg MHOTO4JIeHAMH

OO1mmue cBOMCTBA MHOTOWICHOB (ONpeIeNeHNs], MPUMEpPHI). MHOTOYIEHB! OT OZHON IepeMEHHOW. MHOTOWIEHBI OT
HECKOJIBKMX MEepEeMEHHbIX. AnreOpandecKkue U TPaHCIEHACHTHbIC 3JeMeHThl. Omnepanuy HaJ MHOTOWICHAMH (CIOXKCHHE,
BBIUMTaHNWE, YMHOXXCHHE MHOTOWICHOB). JleneHne ¢ ocTaTkoM. Pa3nojkeHne MHOTOWICHAa MO CTENEHSM pa3HOCTH.
Haun6onpimii o61uit 1eauTens AByX MHOTOUWICHOB.

Tema 9. MHOro4JIeHbI OT OJHOI NepeMeHHOIt

Konpio MHOrouseHOB OT OAHOM mepeMeHHoW Haj mosneM. Kopuu mHorouneHa. Teopema besy. Cxema I'opaepa.
Henenue c ocratkoM. Jlemumocts MHorouneHoB. HOJI u HOK. HenpuBoanmbie MHOTOWIeHbl. DPaKkTOPHUAIbHOCTh KOJIbIIA
MHOI'OYJICHOB Haja q)aKTOpI/IaJ'ILHLIM KOJIBLIOM. (DOpMaJ'H)HaH MpOU3BOAHAA MHOI'OYJICHA. HerI/IBO}II/IMLIe KpaTHbIC
MHOKHUTEIN MHOro4sIeHa. KpaTHble KOpHE MHOTOYJIEHA.

Tema 10. MHOrowieHbl 0T HECKOJILKUX IlepeMeHHbIX

Koinp1io MHOTOUJICHOB OT HECKOJBKHUX IepeMeHHBIX. CTelneHb MHOTOWIeHa. JIlekcukorpaduueckoe ynopsaodeHue.
Beicmmii uneH MHoOrouneHa M ero cBoiictBa. CumMmeTpuueckue MHOrodnaeHbl. OCHOBHAs TE€OpEMa O CHUMMETPHUYECKUX
MHorowreHax. @opmynsl Bueta. Pesynprant. MckimodeHne HEM3BECTHBIX U3 CHCTEMBI alreOpandecKuX ypaBHEHHUH.

AnreOpandeckas 3aMKHYTOCTh TIOJII KOMIUIEKCHBIX uHcen. HempuBomumble Haa IoJieM AEHCTBHTENBHBIX HHCEI
MHOTOWIEHBI. YpaBHEHUS TpeThel U deTBepToi creneHu. opmynsl Kapnano. IIpuBoguMOCTs MHOTOUWIGHOB HaJ MOJIEM
palrOHAJIbHBIX YHUCEII. Heﬂble 1 pallMOHAJIbHBIC KOPHU MHOT'OYJICHOB C LEJIBIMU KO3(1)(I)I/IHI/ICHT3MI/I.

Tema 11. Anredpanyeckue U TpaHCUEHAEHTHbIE 3J1eMEHThI

Anrebpanueckue M TPAHCICHICHTHBIE JJIEMEHTH.. MMHUMAJIBHBIH MHOTOYICH anreOpandeckoro 3JIeMEHTa.
Pacmmmpennss moneit. Ilpocroe pacmmpenne. Ilpocroe anrebpandeckoe pacmupenue mnoias. OcBoOOXIEHHE OT
HppaIlMOHATIFHOCTH B 3HamMeHarene apobu. KoneuHoe, anreOpandeckoe, COCTaBHOE airedpamyeckoe, anredpandecKu
NopoXkIeHHoe pactmpenus nosst. [lone anredpandecknx uncen. PaspemmMocTs ypaBHEHUH B paiuKaax.

5. IlepeueHb y4yeOHO-MeTOAMYECKOr0 o0ecnmeyeHHsl I CAMOCTOSITeNbHON padoThl 00ydaromuxcsl IO
AUCHUIINHE (MOAYJIIO)

CamocrosarenpHas paboTa OOydYalOMIMXCS BBINOJMHSAETCA 110 3aJaHUI0O M TIPH METOIMYECKOM PYKOBOJICTBE
mpernojaBarens, HO 0e3 ero HemocpeACTBeHHOro ydactus. CamocrosiTenbHas paboTa mHmoApasfeiseTcs Ha
CaMOCTOSATENBHYIO Pab0Ty Ha ayIUTOPHBIX 3aHATHIX U Ha BHEAYIUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosTeIbHAS
paboTa 00ydJaromMXCsl BKIIOYAET KaK ITOJTHOCTBIO CAMOCTOSITEIbHOE OCBOCHHE OTAENIBHBIX TeM (pa3zieioB) IUCHUIUIMHBI,
TaK ¥ NMpopaboTKy TeM (pa3JesioB), OCBAUBAEMBIX BO BpeMs ayIUTOPHOH paboThl. Bo Bpems caMoCTOSITeNbHOM paboThl
oOydaromuecs YUTAOT M KOHCIEKTHUPYIOT Y4eOHYI0, HaydHYIO M CHPABOYHYIO JINTEPATYPY, BBIIOJHSIOT 3a/laHMs,
HalpaBJeHHbIE Ha 3aKpeIJICHWE 3HAaHUH M OTPabOTKY yMEHHMH M HaBBIKOB, TOTOBSITCS K TEKYLIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 AUCIUIUINHE.

OpraHuzaiusi caMOCTOSITENbHONH paboThl O0YYaIOUIMXCS PErJIAMEHTHPYETCST H PMAaTHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOANIECKON JINTEPATY POl U IIIEKTPOHHBIMH 00pa30BaTeIbHBIMU PECYPCAMH, BKITIOYAsL:

IMopsiiok OpraHU3alik M OCYILECTBJICHHS 00pa30BaTENbHON AEATEIHHOCTH 110 00pa3oBaTelbHBIM HpOrpamMMam
BBICIIEr0 00pa3oBaHMsi — IporpaMmam OakajiaBpHara, MporpaMMaM CIHELUHaIUTeTa, HporpaMMaM MarucTpaTrypsl
(yTBepxaeHHBIH MpuKa3oM MuHHCTEpCTBA HAyKH M BBICIIEro oOpazoBanms Poccuiickoit @eneparun ot 6 ampens 2021
rona Ne 245)

YcraB  (enepasbHOr0  TOCYAapCTBEHHOTO  aBTOHOMHOTO — oOpasoBaTenbHOro  yupexaenus "Kazauckuit
(ITpuBomxckuit) henepanbHBIA yHUBEpCUTET"

[lpaBuna BHyTpeHHEro pacrnopsiaka (enepalbHOro TroCyJapCTBEHHOTO aBTOHO HOro 00pa3oBaTEIbHOTO
YUpEeXIEeHUS BhICLIEro npodeccuoHaibHoro oopasosanus "Kazanckuii (IIpuBoinkcknii) denepaibHblii yHUBEpCUTET"

JloxansHple HOpMaTHBHBIE akThI Kazanckoro (IIpuBomkckoro) ¢heaepaabHOrO YHUBEPCUTETA



6. ®oH/1 OLIEHOYHBIX CPECTB MO JUCHHUILINHE (MOIYJIIO)

@DOoHIl OLEHOYHBIX CPEACTB IO IUCHUILIMHE (MOMIYJIO) BKIIOYACT OLCHOYHBIE MaTEpHalbl, HAIPaBICHHBIC Ha
MIPOBEPKY OCBOCHUS KOMIICTCHIMH, B TOM 4YHCIE 3HAHWH, yMCHHH M HaBBIKOB. DOHJ OLEHOYHBIX CPEACTB BKIIOYAET
OLIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS M OLICHOYHBIE CPECTBA IPOMEKYTOUHOH aTTECTAIIH.

B ¢oHze O1IeHOYHBIX CPEICTB CONEPKUTCS Clieytolias HH)OpMaIusi:

- COOTBETCTBHE KOMIICTEHIINH IITAHMUPYEMBIM Pe3yIbTaTaM 00ydeHHs IO TUCLHUILIHHE (MOIYIIIO);
- KpUTEPUH OLIEHUBAHUS COPMUPOBAHHOCTH KOMIIETCHIIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKH 110 JUCLUIIHHE (MOAYJIIO);

- ONMCAaHUE MOPSIKa IPUMEHEHHS 1 IPOLEAYPHI OLICHUBAHUS UL KaXKJOTO OIIEHOYHOTO CPEJICTBA;
- KpUTEPHUH OLICHUBAHUS JUIs KAXJIOTO OLIEHOYHOT'O CPEJICTBA;

- COAEpXKAaHWE OIECHOYHBIX CPEACTB, BKJIIOYAs TpPeOOBAaHWS, NPEIBABIIEMbIC K NEHCTBHAM OOyYarOIINXCS,
JEMOHCTPHPYEMbIM PE3yIbTaTaM, 3aJaHus Pa3INIHbIX THIIOB.

@DOoHZ OIIEHOYHBIX CPEICTB MO TUCHUTUIMHE HaxoauTcs B [Ipumoxernn 1 k mporpaMMe AUCIUIDINHEL (MOIYIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJISl OCBOEHUSI JUCUMILIMHBI (MOIYJI51)

OcBoeHHE IHCUMIUIMHBI (MOIYJIS) MPEAINojaracT U3y4eHHe OCHOBHOHM M JONOJHHUTENbHOW Y4eOHOW JTHTEpaTyphl.
JIuteparypa MokeT OBITH JOCTYIIHA O0YYArOIIAMCS B OJTHOM U3 JIBYX BapHAHTOB (JI00 B 000HX U3 HUX):

- B JJIGKTPOHHOM BHJE - Yepe3 JJICKTPOHHbIC OHOIMOTCYHBIC CHCTEMBI HAa OCHOBAHUHU 3aKIHOUCHHBIX KOV
JIOTOBOPOB C TIPaBo00IajaTeNsmMu;

- B IIeyaTHOM Buze - B Hayunoit 6ubmmoreke Enalysxkckoro macturyta KOVY.. O0yuaromuecs moay4amT yaeOHy0
IUTepaTypy Ha aOOHEMEHTE II0 YHWTATeNbCKUM OMJIeTaM B COOTBETCTBHM C MpaBWIAMM I0Jb30BaHMsA HayduHoi
OubINOTEKOH.

OJeKTpPOHHBIC U3AAaHMS TOCTYIHBI AUCTAHIIMOHHO M3 JIF000H TOYKM MPU BBEACHHH OOYYarONIMMCS CBOETO JIOTHHA U
mapoyii OT JUYHOTO KaOWHeTa B cHcTeMe "JJIeKTpOHHBIH yHHBepcHTeT'. IIpM HCIONB30BAHWU TIEYATHBIX H3TAHHHA
O6nbnmoTeunsli (pOHI AOMKEH OBITH YKOMIUIEKTOBAaH MMM M3 pacuera He MeHee 0,25 sk3eMmisipa Ha KakKAOTO
00ydaroIerocs u3 4ucia JIMIL, 0JJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLUILUIAHY.

[lepedens yueOHO mUTEpATYpPhI, HEOOXOIUMOM ISl OCBOCHMS TUCIUIUTHHEI (MOAYJIs), HaxoauTcs B [Ipunoxennn 2
K pabodeil mporpamme AUCHUIUTHHBL. OH MOIUICKHUT OOHOBJICHHIO TNPH HU3MEHEHHH YCIOBHH 10oroBopoB KDY ¢
paBooOIagaTeNsIMA ICKTPOHHBIX M3JaHWH W IIpH HM3MEHEHHWH KoMIuiekToBaHus (ounoB HayuHoit Oubmmortexu
Enabyxckoro mHCTHTYTa KOV,

8. Ilepeuenb pecypcoB HH(OPMAIHOHHO-TETEKOMMYHUKANMOHHOU ceTu ""MHTepHeT'", HEOOXOAUMBIX IS
OCBOEHMSI JMCHUILTUHBI (MOAYJIs1)

Maremaruueckuii moptai - http://mathportal.net/
Oo61epoccuiickuii MaTeMaTn4eckuit moprain - http://www.mathnet.ru/

Ounuknoneaus Kpyrocser - https://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/ ALGEBRA.html

9. Meroanyeckue yKazaHus AJ1sl 00y4ar0MXCcsl 10 OCBOEHUIO TUCHUILIUHBI (MOAYJIsST)

Bupa pador MeToanyeckue peKOMeHIALUH

JIEKLIUU JIeKIMOHHBIE 3aHATUS IIPOBOAATCS C UCIIOJIB30BAHUEM HMHTEPAKTUBHBIX TEXHOJIOTUH U IIPEAINIOIAratoT
AKTUBHOE y4acTHE CTYJIEHTOB. /11 IOATOTOBKHU K 3aHATHUSIM PEKOMEHAYETCS BBLACIATE B MaTepUale
po6JIeMHBIE BOIPOCHL, 3aTparuBaeMble MPEoAaBaTeNIeM B JISKIUH, U TPYHIIIMPOBAaTh HH(POPMALIUIO
BOKPYT HUX. JKenaTenbHO BBIIENATH B HCIIOIB3YEMOH IUTEpaType MOCTAaHOBKH BOIIPOCOB, HA KOTOPHIE
Pa3HBIMHU aBTOpaM MOTYT OBITh JaHbI pa3IWYHbIe OTBETH. Ha OCHOBaHMM TIOCTAHOBKM TaKHX BOIPOCOB
ciietyeT coOupaTh apryMeHTHI B TIOJIb3Y PAa3IMYHBIX BAPHAHTOB PELICHUS MTOCTABICHHBIX MPOOIIEM.

TTPAKTUYCCKUEC Hepezl MMPAKTUYCCKUM 3aHATHEM CICAYET U3YUYUTH KOHCIIEKT JICKIINU U PEKOMCH/IOBAHHY IO

3aHATHA mpernogaBaTeJIEM JIUTEPATYPY, o6pa1ua;1 BHUMAHUEC HA MPAKTUICCKOEC MMPUMEHCHUEC TCOPHUU U HA
MCETOAUKY PCUHICHUA TUIIOB X 3aJa4. Ha MMPAKTUYCCKOM 3aHATUH I'TITaBHOC - YACHUTD CBA3b PCIIACMBIX
3a/1a4 ¢ TCOPCTUICCKUMU MMOJIOKCHUAMU. HpI/I peHICHNH HpeﬂHO)KeHHOﬁ 3aJa41 HYKHO CTPEMUTHCS HE
TOJIBKO MOJYYUTH HpaBHJ’IBHBIﬁ OTBCT, HO U YCBOUTH O6IIIHI>1 METOA peUICHUSA HO,HO6HI>IX 3aa4.

camocrosi- | CamocTosiTenbHas paboTa MoApas3eNseTcs Ha CaMOCTOsTEIbHYI0 PabOTy Ha ayTUTOPHBIX 3aHATHIX U Ha
TenbHas paboTa| BHEAYIUTOPHYIO CAMOCTOSTENbHYIO paboTy. CamocTosiTeNbHAs paboTa 00yJIaroIIMXCsl BKIIOYAET KaK
MOJTHOCTBIO CAMOCTOATEIIEHOE OCBOCHHE OTACIBHBIX TeM (pa3esioB) JUCIUILIHHEI, TaK U IPOPabOTKY
TeM (pa3/ieNioB), OCBAWBACMBIX BO BpeMsl ayTMTOPHOM paboThl. Bo BpeMsi caMOCTOATEIEHOM PadOTHI



http://mathportal.net/
http://www.mathnet.ru/
https://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/ALGEBRA.html

oOyJaromuecst Y4UTal0T M KOHCTIIEKTUPYIOT Y4eOHYI0, HAYyYHYIO U CIIPABOYHYIO JINTEPATYPY, BEITOIHSIIOT
3a/1aHs, HalpaBJICHHBIE HA 3aKpeIICHNE 3HAHUN 1 0TpabOTKy yMEHHUI W HABBIKOB, TOTOBSITCS K
TEKYIEMY U IPOMEKYTOTHOMY KOHTPOITIO TI0 TUCIUILIIHE.

9K3aMeH DK3aMeH 10 Kypcy MPOBOAUTCS 110 OuiieTaM. B kaxkoM OuiieTe oJJH TeOpEeTHUECKHI BOIPOC M OJTHA
3agaya. [locne oTBeTa CTYIEHTY MOTYT OBITh 3a/laHbl JONOJIHUTENBHBIE BOIIPOCHI, KaK M0 MaTepuaiam
Oueta, Tak ¥ IO OCHOBHBIM OIPENCICHHUAM Kypca B [IETIOM.

IIpu noAroTOBKE K SK3aMeHy HEOOXOIMMO OIUPATHCS, MIPEXKIE BCETO, Ha KOHCIICKTHI JICKIHUI U
PEKOMEHIOBaHHBIE HCTOYHUKH HH(OPMALUH, BeChb 00BEM pabOThl PEKOMEHAYETCS paclpeelsiTh
PaBHOMEPHO I10 AHSIM, OTBEAEHHBIM JJII HOATOTOBKHU K DK3aMEHY M KOHTPOJIMPOBATH KaXKIbIi ICHb
BBITIOJTHEHHUS PAOOTHL

10. TlepeyeHr WH(POPMANMOHHBLIX TEXHOJIOTHIl, MCHOJb3yeMBIX NPH OCYIIECTBJICHHH 00pa30BATEILHOIO
npouecca mo JMCHUILIMHE (MOIYJI0), BKJIYAsg IepedyeHb NPOrPaMMHOI0 olecreyeHUs] U HMH(OPMALHOHHBIX
CIIPABOYHBIX cHCTeM (IPU HEOOXOAUMOCTH)

[epedenp MHGOPMAMOHHBIX TEXHOJOIWH, UCIIOIb3YEMBIX IPH OCYILIECTBICHUH 00pa3oBaTENILHOTO IIpoliecca o
JUCUUIUIMHE (MOAYJIIO0), BKIIIOYAsl IE€pPEe4YeHb IMPOrpaMMHOro olecreueHHss M WH()OPMAIMOHHBIX CIIPABOYHBIX CHUCTEM,
npeactapieH B [Ipunoxxennn 3 k pabodeld mporpaMme JUCLHUIUTAHBL (MOZYJIs).

11. Onucanue MaTepUAJIbLHO-TEXHHYECKOI 0a3bl, HeOOXOAMMOWN /IJIsl OCylIecTBJIeHHs] 00pa30BaTeIbHOIO
npouecca no JUCHUIUINHE (MOAYJIIO)

VYuebnast ayauropus Ne 88 (423600, Pecybnuka Tatapcran, r. Enabyra, yn. Kaszanckas, 1. 89) mis nposeneHus
3aHATHH JICKIIMOHHOTO THIA, 3aHSATUH CEMHHApCKOrO THIA, I'PYNIOBBIX W MHIWBHAYAIbHBIX KOHCYJBTALUH, TEKYIIETO
KOHTPOJISL M IPOMEXYTOUHOI arTecTanuu. Kommiuekt mebenu (mocagounsix mect) 36 mr. KommiekT mebenu (rmocaxoqHbIx
MecT) Juis npenoaasatens 1 wrt. MHTepaktuBHas tpuOyHa Panasonic VX400 1 wr. Monutop LG,22d 1 mrt. [Ipoekrop
Panasonic VX400 1 mr. Komonkn 20w 6 mr. Ycunmutens 3000w, mukmep Xenyx1202, muxpodonsr . Dxpan
MyJbTHMEAMIHBIA 1 mT. MenoBas mocka HacteHHas 1 mT. CTeHOpl HacTeHHble 6 mT. Beb-kamepa 1 mT. Beixon B
WHTepHeT, BHYTPHBY30BCKasi KOMIBIOTEpHAs CETh, OCTYH B AJIEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTENbHYIO CpelNy.
Habop y4eOHO-HATIISIIHBIX TOCOOMIA: KOMIUIEKT NPE3EHTAlMi B AJIEKTPOHHOM (opMare 1o NpernojaBaeMon JTUCHHUILTHHE
3-5 .

VYuebnast ayauropus Ne 81 (423600, Pecybnuka Tatapcran, r. EmaGyra, yn. Kaszanckas, 1. 89) mis nposeneHus
3aHATHH JICKIIMOHHOTO THIIA, 3aHSATUH CEMHHApCKOTO THIIA, TPYNIOBBIX W MHIMBHAYAJIbHBIX KOHCYJNbTalUH, TEKYIIETO
KOHTPOJISI M TPOMEXYTOYHOW arrectanuu.. Kommiekr mebenn (mocamounsix Mect) 40 mr. Komrurekt wmebenn
(mocamouHbIX MecT) Ui mpenoaasaTenst 1 mT. MenoBast nocka HacteHHast | mT. IHTepakTuBHas TpubyHa intel core i3 1
mrt. MynsruMeauiiabiid 5kpaH 1 mr. Morurop LG,22d 1 mr. [Ipoekrop EPSON EB-980W 1 mr. Konmorku 20w 6 1mT.
Yeunurens 3000w, mukmep Xenyx1202, mukpodonsl. IToptperst 5 mT. Beb-xamepa 1 mrt. Breixoxg B HHTepHer,
BHYTPUBY30BCKasi KOMIIBIOTEPHasi CETh, JOCTYI B 3JEKTPOHHYIO HWH(popMannoHHO-00pa3oBaTeibHylo cpeay. Habop
yueOHO-HATJISIIHBIX TTOCOOMIT: KOMIUIEKT IPE3EHTALNI B 3JIEKTPOHHOM (hopMarte 1o NperoaBaeMol TUCHUILIHHE 3 -5 1T.

Vuebnas ayauropus Ne 69 (423600, Pecniyonuka Tatapcran, r. Enmabyra, yn. Kasanckas, 1. 89) mis npoBeneHus
3aHATHHM JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOrO THIA, TPYNIOBBIX M WHIAMBHUIYaJbHBIX KOHCYJIBTAIMH, TEKYIETo
KOHTPOJISI M IPOMEXKYTOUYHOM artectaumi. Komruiekt Mebenu (nmocagouneix  Mect) 36 wt. Komruiekt mebenu
(mocamouHbIX MecT) Ui mperonaBaTens | mr. MaTepakTuBHas TpuOyHa intel core i3 1 mt. [Ipoekrop Panasonic VX400 1
mr. Jkpad MynsTuMmenuitabid 1 mwr. Konornku 20w 6 mwt. Yemwmurens 3000w, mukmep Xenyx1202, mukpodonsl. [Jocka
MenoBas HacteHHas | mT. Kaptueer 19 mT. Beb-kamepa 1 mT. HaGop yueOHO-HAINIAOHBIX MOCOOWH: KOMIDIEKT
NIPe3eHTalMi B 3JEKTPOHHOM (opMare 1o MpenoaaBaeMoi nucuuiuimae 3-5 mr. Brixon B MIHTepHET, BHYTPHBY30BCKast
KOMITBIOTEPHAS CETh, TOCTYI B MICKTPOHHYIO HHPOPMAILIMOHHO-00pa30BaTEIbHYIO CPeay.

VYuebnast ayauropus Ne 86 (423600, Pecybnuka Tatapcran, r. Enabyra, yn. Kaszanckas, 1. 89) mis nposeneHus
3aHATUH JIEKIMOHHOTO THIA, 3aHATHH CEMHHAPCKOTO THUIIA, TPYMIIOBBIX M WHAMBHUIYAIbHBIX KOHCYJIBTAlMH, TEKYIIETO
KOHTPOJSI M TpOMeXyTo4dHol arrectanuu. Kommuiekr mebemn (mocamousneix mect) 100 mT. Kommmekt wmeGenu
(mocamouHbIX MecT) it mpenofasarens | mT. MenoBas mocka HacTeHHas | mrT. MHTepakTHBHAs TpuOyHa intel core i3 1
mrt. Monntop LG,22d 1 mT. Ilpoekrop Panasonic VX400 1 mr. Komonku 20w 6 mr. Ycumurens 3000w, Mukmiep
Xenyx1202, mukpocdonsl, [Toptpersr 12 mt. Be6-kamepa. Beixonq B MHTEpHET, BHYTPHUBY30BCKasi KOMIIBIOTEpHAS CETh,
JIOCTYII B DJEKTPOHHYIO HH(POPMAIMOHHO-00pa3oBaTenbHylo cpeny. Habop y4deOHO-HATrTsSIHBIX MOCOOWH: KOMIUIEKT
MIPE3eHTaIMH B 3JIEKTPOHHOM (opMaTe MO MPernojaBaeMoi JUCIUIUIMHE 3-5 mT.

Vuebnast ayautopus Ne 78 (423600, Peciy6onuka Tatapcran, r. EnaOyra, yn. Kasanckas, n. 89) anst npoBeneHus
3aHATHH JISKIIMOHHOTO THIA, 3aHATUH CEMHHApCKOI'0 THIA, I'PYNIOBBIX W MHIMBHUAYAJIbHBIX KOHCYJIBTALlUH, TEKYIIETo
KOHTpOJISL U NPOMEXYTOYHOH artectanuu. (3an cyaeOHbIX 3acemanuii). Kommekr mebenu (mocamgodHbIX mMecT) 36 ImT.
Komrmurekt mebenu (nmocago4yHeIx mMecT) s npenojasaresst 1 mr. TpuOyna 1 mr. MenoBas nocka mepeasrxHas 1 mr.
[Mapter 4 mt. Cynebnsie kpecna 3 mt. @narm 2 wt. Crerasr 6 mt. Cron 6ompmoi 1 mT. Hoyroyk ICL Pil55 1 mT. Beb-
kamepa 1 m. Beixon B MHTepHeT, BHYTPHMBY30BCKas KOMITBIOTEpHAsl CETh, JOCTYI B JJEKTPOHHYIO MH(POPMALNOHHO-
obOpazoBatenbHyl0 cpeny. Habop yueOHO-HariIssgHBIX MOCOOMI: KOMIUIEKT MPE3eHTaluid B JIEKTPOHHOM (opmare mo



MpenojaBaeMon JUCHUILTUHE 3-5 1T.

Vuebnast ayautopus Ne 88 (423600, Peciy6nuka Tatapcran, r. EnaOyra, yn. Kasanckas, n. 89) anst npoBeneHus
3aHATHI JIKIIMOHHOTO THIIA, 3aHSATUH CEMHHApPCKOT0 THIIA, IPYNIOBBIX W MHIMBHUAYAJIbHBIX KOHCYJbTAaLlUMi, TEKYIIEro
KOHTPOJISL U POMEXYTOUHOI1 aTTecTanuu. Kommiuekr mebenu (nocanouynsix Mect) 28 mr. Kommiekr mebenu (ocagouHbix
Mect) s npenogasatens 1 mr. Tpubyna 1 . MenoBas nocka HacteHHas 2 mrt. HoyrOyk ICL Pil55 1 mt. Be6-kamepa 1
mr. Bexom B VHTepHET, BHYTPHBY30BCKas KOMIIBIOTEpPHAsl CETb, IOCTYIl B JJIEKTPOHHYIO HH(OPMAIMOHHO-
obpazoBarensHyl0 cpeny. Habop y4eOHO-HATIAIHBIX MOCOOMA: KOMIUIEKT IPE3CHTAIlMid B 3JCKTPOHHOM (opmare Mo
NIpenogaBacMon JUCHUILIMHE 3-5 1T.

VueGnas ayauropust Ne 84 (423600, Pecniyonuka Tatapcran, r. EmaGyra, yn. Kazamckas, x. 89) mis mpoBemeHus
3aHATHI JIEKIMOHHOTO THIA, 3aHSATUH CEMHHApCKOI0 THIA, IPYNIOBBIX W HMHIWBHAYAIbHBIX KOHCYJBTALUH, TEKYIIETO
KOHTPOJIS ¥ IPOMEXXYTOUHOM aTTectanun. KoMriexT Mmebenu (mocagoynbeix Mect) 62 mt. Kommiekt mebenn (mocagouHbIX
Mect) Juist ipeniofasarens 1 mt. MarepakTuBHas tpubyHa intel core i3 1 mwt. Monurtop LG,22d 1 wr. [Ipoekrop Panasonic
VX400 1 wt. Kononku 20w 6 wr. Ycunurens 3000w, mukinep Xenyx1202, MukpohoHbI. DKpaH MyJIbTUMEIUHHBINA 1 mIT.
MenoBast nocka HactenHass | wT. Iloprperst 10 mr. Kapruner 20 mr. BeG-xamepa 1 mr. Beixog B UaTepHer,
BHYTPUBY30BCKasi KOMITBIOTEpPHAsi CETh, JOCTYN B 3JEKTPOHHYI0 WH(OpMannoHHO-00pa3oBaTenbHylo cpexy. Habop
y4eOHO-HATIISITHBIX TTOCOOMIT: KOMIUIEKT IPE3EHTALNH B 3JIEKTPOHHOM (hopMare o npernosaBaeMoi TUCHUILIHNHE 3-5 1T.

12. CpeIICTBa aJjanranvu npenojaBanvus JUCHUIIJIMHBI K HOTpeﬁHOCTHM oﬁyqamumxcsl HHBAJIUJI0B U JIKII C
OIrpaHUYIYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbS

HpI/I HGO6XOZ[I/IMOCTI/I B 06p8.30BaTCHBHOM nponecce IMPUMCHAKTCA CICAyronue METOAbl W TCEXHOJIOTHH,
O6HGF‘IaIOLLlI/IC BOCIIpUATHC I/IH(TI)OpMaI_II/II/I O6y‘la}OH.II/IMI/ICH HWHBAJIMAAMH U JIMIAMHU C OTrPAHUYCHHBIMHU BO3MOKHOCTSAMU
340POBbA:

- CO3JaHHE TEKCTOBOH BepcuH JI0OOr0 HETEeKCTOBOIO KOHTEHTA IS €ro BO3MOXKHOTO INpeoOpa3oBaHHsA B
aJIbTepHATHBHBIE (GOPMBI, yIOOHBIE AJIsl PA3JIMYHBIX M0JIb30BaTEICH;

- CO3JlaHME KOHTEHTa, KOTOPBIH MOXKHO TPEJICTaBUTh B PA3NIMYHBIX BUAAX 0€3 MOTEPH HAHHBIX MM CTPYKTYpBHI,
IIPEyCMOTPETh BO3MOXHOCTh MACIITaOMpPOBaHUS TeKCTa M H300pakeHHil 0e3 MOoTepu KadecTBa, INPETyCMOTPETh
JIOCTYITHOCTH YIPABJICHUS KOHTEHTOM C KIaBHATYPBHI;

- CO3/1aHHME BO3MOKHOCTEH [UT 00yJaoINXCsl BOCIPHHNMATE OIHY U Ty ’k€ HMH(OPMAIUIO U3 Pa3HBIX HCTOYHUKOB -
HampuMmep, Tak, YTOOBI JIMIA ¢ HApYMICHWSMH CIyXa MOJydald WH()OpMAalWio BHU3yalbHO, C HAPYIICHHUSIMH 3pEHHS -
ayAnalbHo;

- NpHUMEHEHHE IPOTPaMMHBIX CPEICTB, OOECIEYMBAIOUINX BO3MOXKHOCTh OCBOCHHMS HAaBBIKOB U YMEHHH,
(dbopMupyeMBIX AWCIMIUIMHON, 3a CYET aJbTEpPHATUBHBIX CIIOCOOOB, B TOM 4HCJIE BHUPTYalbHBIX JabopaTropuil H
CUMYJISILIAOHHBIX TEXHOJIOTHH;

- TpUMEHEHHE JNCTAHIIMOHHBIX O0O0pA30BaTENbHBIX TEXHOJOTHH i Tiepernadyd WHGPOpMaIH, OpraHu3aIlluf
pa3IMYHBIX (OPM HHTEPAKTUBHOW KOHTAKTHOW pabOThI 00YydaroIIerocs ¢ IMperojaBaTelieM, B TOM 4YHCje BeOWHApOB,
KOTOpbIE€ MOTYT OBITh HMCIIOJB30BAHBI JUIS MPOBEACHUS BUPTYAIbHBIX JIEKIIMHA C BO3MOXKHOCTHIO B3aMMOJEHCTBHS BCEX
YYaCTHHKOB JHCTAaHIIMOHHOTO OOYYEHHs, IPOBEJCHHUS CEMHHAPOB, BBICTYIUICHUS C JTOKJIAJaMH W 3aIlUTHI BEITIOJHEHHBIX
paboT, mpoBeeHNs TPSHUHTOB, OPTaHNU3AIMH KOJUICKTHBHO paboTEHI,

- MpPUMEHEHHWE JMCTAHIIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTMHA JUIs oOpraHusanuu (HoOpM TEKyIIero u
MIPOMEKXYTOYHOTO KOHTPOJIS;

- VBEJIWYEHHE MPOJOJLKUTENFHOCTH CHAYd  OOYYarOIMMCS WHBAIMIOM WM JIAIIOM C OTPAaHWYEHHBIMH
BO3MOYHOCTSMH 37I0pOBBSI (POPM MPOMEKYTOUHOM aTTECTAIMH 110 OTHOIIEHUIO K YCTAHOBJIEHHON TIPOIODKUTEIBHOCTH MX
cllauu:

- MPOJOJDKUTENLHOCTH CIa4YM 3a4éTa WM SK3aMeHa, TPOBOJANMOTO B MHUCBMEHHON (GopMme, - He Gosee deM Ha 90
MUHYT;

- TPOAOJKUTEIBHOCTH TMOJATOTOBKH OOYYAromErocsi K OTBETY Ha 3a4éTe WM DK3aMEHE, MPOBOAMMOM B YCTHOM
¢dopme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHUS 00y4aroIerocs Ipy 3aliTe KypcoBoi paboThl - He Ooiiee 4eM Ha 15 MUHYT.
[Iporpamma coctaBiena B coorBercTBuu ¢ TpeboBaHmAMH PI'OC BO n y4eOHBIM IDIAHOM IO HAIPaBJICHHUIO

44.03.05 "Ilenarornveckoe oOpazoBanue (C AByMs NMPO(GUISIMH MOATOTOBKM)" M NMPOQMI0 HOATOTOBKM "Maremarnka u
nHdopmaruka".



Tpunoocenue 1
K paboueli npozpamme OUCYUNTUHBL (MOOYIs)
51.0.07.02 Ancebpa

MMHHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHNS POCCUMCKOM ®EJEPAIIN
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1. COOTBETCTBUE KOMIETEHIIMI IILIAHUPYEMBIM PE3YJIbTATAM OBYYEHMSI 1O

JANCHUIIJIMHE (MOAYJIIO)
Kox um nammenoBanue | MHIMKaTOpBI noctmkennss | OueHOYHbIe CpPeACTBA TeKYyIIero KOHTPOJISI H
KOMIIeTEHIIU U KOMITeTEeHIIU I I JaHHOM | MPOMeKYTOYHOM aTTecTaluu
TUCHUTLTAHBI
YK-2 Cnocoben | 3Hath TpeOoBaHus K onpeeneHnto | Tekyuuii KOHTPOIb:

OIpCACIIATE KPYT 3alav
B paMKax MOCTaBJICHHOM
Oeiaun n BI)I6I/IpaTI)
ONTHUMAJbHEIE CIIOCOOBI
HX pEIICHUs, UCXOOd H3

3a/1a4 B paMKax MOCTaBJICHHO
uesu; 6a30Bble CIOCOOb! PEIICHUSI
3a7a4 anreOpsl ¢ y4eTOM
JICHCTBYIOIINX CTAHAAPTOB

YcTHBIN onpoc 1o TemMam:
Tema 1. Beenenue B anreopy.

Tema 2. AnreOpanvecKkue CHCTEMBI.
Tema 3. MaTpH1bl U ONpeaeTuTeNH.
Tema 4. CrucTeMbl THHEHHBIX ypaBHCHUH.

JIEHCTBYIOIIUX YMeTh onpenensiTe OCHOBHBIE U Tema 5. BekTopHbIE IPOCTPAHCTBA.
MIPaBOBBIX HOpM, | cnenu(uIecKkue 3a1aul B paMKax Tewma 6. JInHeHHBIE OTIEPATOPHI.
HMMEIOLINXCS PECYPCOB U | NOCTABICHHON LIENIH, BBISIBIATD U Tema 7. I'pynnel. Konbua.
OTrpaHUYEHUI aHAIM3UPOBATh Pa3INIHbIC Tema 8. Maorounensl.  Omnepamuu — Hax
cnocoOBI penIeHus 3a1a4 anreOpsl 1 | MHOTOWICHAMH.
apryMeHTHPOBaTh UX BEIOOP Tema 9. MHOroO4JIEHBI OT OIHOW IIEPEMEHHOM.
Tema 10. MHoOroureHsl OT  HECKOJBKHUX
Brnaners HaBBIKaMU OTIpeICIICHIUS MIepEeMEHHBIX.
OCHOBHBIX U crieruduueckux 3agay | Tema 11. AnreOpandeckue U TpPaHCICHICHTHBIC
B PaMKax IIOCTaBJICHHOM IIeJH, JJIEMEHTHI.
BBIOOpA paAIMOHAJIBHBIX CIIOCOOOB KonTtposbHas paboTa 1o Temam:
peleHns 3a1a4 anreOpsl Tema 1. BBenenue B anreopy.
Tema 2. AnreOpandecKkue CHCTEMBI.
Tema 3. Matpuis! 1 onpeneanuTeny.
Tema 4. CructemMbl TMHEWHBIX YpPaBHEHUH.
Tema 5. BekTopHble IPOCTPaHCTBA.
Tema 6. JIuHeliHbIE ONIEPATOPHL.
Tema 7. I'pynnsl. Kosbna.
Tema 8. MHorounaeHsl. Onepanuu Haf
MHOTOWICHAMHU.
Tema 9. MHOTO4JIEHBI OT OIHOW IIEPEMEHHOM.
Tema  10. MHoOrouireHsl OT  HECKOJBKHUX
NIepeMEHHBIX.
Tema 11. AnreOpamdeckue W TpaHCICHICHTHBIC
3JIEMEHTBHI.
I[IpomesxxyTounas arrecTaums:
Ix3amen
OIIK-8 CnocobeH | YMeTh OCyIIeCcTBIATh Tekyumuii KOHTPOJIb:
OCYIIECTBIISITH 3¢ GEKTUBHYIO IT€AarOTHIECKYI0 YCTHBIH 0o1poc 1Mo TeMam:
Me1arorHIECKyI0 JIESITETIBHOCTD Ha OCHOBE Tema 1. Benenue B anreopy.

JIeATEIHLHOCTh HA OCHOBE
CIICIHUAJIBHBIX Haqumx
3HAHUH

CIICIHUAJIbHBIX HAYYHBIX 3HAHUH B
obnactu anreGpsl

Brnanets criocoOHOCTEIO
OCYyLIECTBIISITH P PEKTUBHYIO
NeJarorHYecKyo IesITebHOCTh Ha
OCHOBE CIIEUAJBHBIX HAYyYHBIX
3HaHUI B 00J1aCTH anreOpsl

Tema 2. Anrebpandeckue CUCTEMBI.
Tema 3. MaTpH1bl 1 ONpeaeTUTEIH.
Tema 4. CucteMbl TMHEHHBIX ypaBHEHHUI.
Tema 5. BekTopHbIE IPOCTPAHCTBA.
Tema 6. JIuHelHbIE ONIEPATOPHI.

Tema 7. I'pynnel. Konbua.

Tema 8. MHOTro4JIeHEI. Onepauuu HaJl
MHOTOYJIEHAMH.

Tema 9. MHOrO4IEHBI OT OHOW NEPEMEHHOM.

Tema 10. MHorouseHel  OT  HECKOJBKHX
MIEPEMEHHBIX.

Tema 11. Anrebpandeckue W TpPaHCICHICHTHBIC
JIIEMEHTHI.

KonrtposapHas paboTa 1o Temam:

Tema 1. BBenenue B anreopy.

Tema 2. AnrebpandecKkune CUCTEMBI.

Tema 3. MatpuLbl U ONpesenTuTeNH.

Tema 4. CucteMbl TMHEHHBIX ypaBHEHU.

Tema 5. BekTopHbIE IPOCTPAHCTBA.

Tema 6. JIuHelHbIe OnepaToOpBL.




Tema 7. I'pynnsl. Konbna.
Tema 8.  MHOrouieHsl.
MHOTOWICHAMH.

Tema 9. MHOTO4JICHBI OT OTHOW IEPEMEHHOM.

Tema 10.
MEPEMEHHBIX.
Tema 11. Anrebpandeckue
SJIEMEHTBI.

MHoro4seHs!

[IpOMe)KyTO‘-lHaH aTrecranusa:

Okzamen

Onepanuu HaL

oT HCECKOJIBKHUX

U TPaHCHCHIACHTHBIC

2. KPUTEPUU OLIEHUBAHUA COPOPMUPOBAHHOCTH KOMIETEHIIAM

Kommner 3auTeHo He 3auteno

eHI U Broicokuii ypoBeHb | CpenHuii ypoBeHnb | Huskmii ypoBenb | Huxxe  moporosoro
(OTIUYHO) (xopoo) (Y10BJ1I€ETBOPUTEIBHO) YPOBHS
(86-100 6a.1;10B) (71-85 6asoB) (56-70 6a10B) (Hey10BJIETBOPUTE b

HO)
(0-55 6a10B)

VK-2 3HaeT TpeOOBaHUs K 3HaeT OCHOBHBIE 3HaeT OTAeIbHbIE He 3naer TpeboBanus
OTIpENIeICHHUIO 33134 B TpeGOBaHUs K TpeGOBaHUs K K OTIpe/IeNeHHUIO 3a1a4
paMKax TIOCTAaBIICHHON | ONpeleNeHHIo 3a/1a4 B OTIpEICIICHUIO 32129 B B paMKax
menn; 6a3oBbIC paMKax IOCTaBICHHOM paMKax IOCTaBICHHOM MTOCTaBJICHHOH IIeTIH;
crocoOBI penIcHuUs menn; 6a30BBIe CIIOCOOBI menn; 6a30BBIe CIIOCOOBI 6a30BbIe CITOCOOBI
3a1a4 anreOprl ¢ pelIeHus 3a1ad anreOpel | pemeHus 3a7ad anreOphl ¢ | pelIeHus 3a1ad
Y4eTOM ACUCTBYIONINX | C YIETOM ACUCTBYIONINX | YYETOM JCHCTBYIOIINX anreOpsl ¢ yIeToM
CTaHJapTOB cTaHOapToB. Jlomyckaet cTaHOapToB. Jlomyckaet JIEHCTBYIOIINX

HE3HAYMUTENIbHbIC OLIMOKK | TUIWYHBIE OIIUOKU MPH CTaHJapTOB

IIpU OTBETE Ha BOIIPOC OTBETE Ha BOIIPOC WU

WJIH PEUICHUU pelIeHNH OCTaBIeHHON

IIOCTABJICHHOM 3a/1a4u1 3a1a4u
YMeer onpenensaTh YMeer onpenensaTh YMeer onpenensath He ymeer onpeneinsars
OCHOBHBIE U OCHOBHBIE U OCHOBHBIC 33]]aull B OCHOBHBIC U
crnenuduIecKkre 3a0a9 | CIICHUPUUYSCKUE 3a]a9l B | paMKax IIOCTaBICHHOM cnenuduIeckue
B paMKax paMKax IOCTaBICHHOM LIEJIA, BBISBIIATE U 3aJjaud B paMKax
MTOCTaBJICHHOH 1IN, LIEJIN, BBISBIIATE U AHATM3UPOBATH OCHOBHBIC | MTOCTaBJICHHOM IIEIIH,
BEISBIIATH H aHATU3UPOBATH CTHOCOOBI pelIeHNUS 33124 BEISIBIIATH H
aHATU3UPOBATH OCHOBHEIE CITOCOOBI anreOpel 1 aHAITN3UPOBATh
Ppa3IHYHBIE CITOCOOBI pelIeHus 3a1aq areOpel. | apryMEHTHPOBATh HX pa3IHYIHBIE CITOCOOBI
peleHus 3aaa4 Honyckaer BbIOOD. JlomyckaeT peleHus 3aaa4
anreOpsl 1 HEe3HAYUTEIIbHbIE OIIMOKHN | THUIIMYHBIE OMINOKH IpU anreOpsl 1
apryMeHTHPOBaTh UX IpU OTBETE Ha BOMPOC OTBETE Ha BOTIPOC TN apryMeHTHPOBAThH MX
BBIOOD WIH PELIECHUU pELICHUH [IOCTaBIEHHOU BBIOOD

NIOCTaBJICHHOMU 3aJja4l 3a/1a4u.
Bnaneer HaBbikamu Brnaneetr ocHOBHbIMU Bnaneer oTaenbHbIMU He Brageer HaBbikamu
OTIpe/IeIeHUS HaBBIKAMU ONpECTICHUS | HaBBIKAMU ONpEAeTICHUS OTIpe/ieIeHUs
OCHOBHBIX U cnenn(UIeCcKrX 3aJad B | OCHOBHBIX 33/1a4 B PAMKaX | OCHOBHBIX H
crenuUIecKux 3a1a4 | paMKaX HOCTaBICHHOMN ITOCTaBJICHHOH TIeTTH, crnenn(GUIecKux 3a1aq
B paMKax LIeJTH, BRIOODA BBIOOpA paIlOHAEHBIX B paMKax
MTOCTaBJICHHOH 1IN, PAIMOHABHBIX CIOCOOOB | CITOCOOOB pEIIeHHs 3aa4 | ITOCTaBICHHOM IIEIH,
BEIOOpA paIlOHANBHBIX | PEIICHUs 3a1a4 anreOpel. | anreOpsl. Jomyckaer BEIOOpA
croco0O0B pereHHs Homyckaet TUTTUYIHBIE OTUOKHU TPH paIrMoHaIbHBIX
3a1a4 anreopsl HEe3HAYNTENIbHBIE OMIMOKH | OTBETE Ha BOMIPOC FITU croco00B pemeHHs

IIpH OTBETE HA BOIIPOC peIIeHUH TOCTaBICHHOM 3a71a4 anreopsl

WIN PELICHUT 3a1a9n

IIOCTABJICHHOM 3a/1a4u

OIIK-8 YMeeT ocylecTBIATh YMeeT ocylecTBIATh YMeeT oCcylecTBIATh 110 He ymeer
3¢ P eKTHBHYIO MIe1arOTMYECKYI0 3aJIJaHHBIM IIPaBHIAM OCYIIECTBIISATh
Me1arOrMYeCKyI0 JeSITeIbHOCTb HA OCHOBE | MENarorMyecKyro 3 PeKTHBHYIO
JIESITENIbHOCTD Ha CHeIUabHBIX HAyYHBIX JIeSITEIbBHOCTh Ha OCHOBE MeAarorun4ecKyro
OCHOBE CIE[HAJIbHBIX 3HaHUI B 00J1aCTH CHEIUabHBIX HAYYHBIX JIeSTeTbHOCTh Ha
Hay4YHBIX 3HaHUH B anreoprl. JlomyckaeT 3HaHUI B 00J1aCTH OCHOBE CIEIIHAJIbHBIX




obnactu anredpsl

HE3HAYUTEIbHBIE OIIUOKHU
TIPH OTBETE HA BOIPOC
WJIA pENICHUN
MOCTaBJIECHHON 3a1a4n

anreopsl. omyckaer
THIUYHBIE OIIUOKU MPH
OTBETE Ha BONPOC HIH
pELIEHUHU IOCTaBICHHON
3a1a4n

HAYYHBIX 3HAHUH B
obyacTu anreopsl

Bnaneer
CIocOOHOCTBIO OCYTIIEC
TBIATH 3P PEKTHBHYIO
NeIarorr4ecKyro
JeATEeIbHOCTh Ha
OCHOBE CIIeIIHAIIbHBIX
HAYYHBIX 3HAHUI B
obnactu anredpbl

Bmaneer

CIIOCOOHOCTBIO OCYIIIECT
BILITH MIEAaTOTHICCKYIO
JIeSITeILHOCTh Ha OCHOBE
CHCIUATBHBIX HAYYHBIX
3HaHWH B 00J1aCTH
anreopsl. JlomyckaeT
HE3HAYUTEIbHBIE OIIUOKHU
P OTBETE HA BOMIPOC
WIH PEIICHUN
MOCTaBJIECHHON 3a1a4n

Bnageer
CIIOCOOHOCTBIO OCYILIECTB
JATH NEeJarorHyecKyro
JeATENLHOCTB 110
3aIaHHBIM [IPaBUJIAM Ha
OCHOBE CIIeHATIbHBIX
HAY4YHBIX 3HAHUH B
obJiacTu anreOpel.
Jonyckaer THIHMYHBIE
omMOKY TIpY OTBETE Ha
BOIIPOC I PELICHUU

He Bimaneet
COCOOHOCTBIO OCYIIe
CTBJIATD

3 PeKTHBHYIO
NeIaroru4ecKyro
JeATEeIbHOCTh Ha
OCHOBE CIICIUATBHBIX
HAay4YHBIX 3HAHUH B
obnactyu anredpbl

MOCTaBJIECHHON 3a1a4n

3. PACIPEJEJIEHUE OHEHOK 3A ®OPMbI TEKYHIEI'O KOHTPOJIA U TPOMEXKYTOYHYIO
ATTECTAIIUIO

1 cemecTp.

Texylmuii KOHTPOJIb!

Ycrublit onpoc. Tema 1. Beenenue B anredpy. Tema 2. AnreOpamueckue cucteMbl. Tema 3. MaTpuisl 1 onpeienuTeN .
Tema 4. Cuctems! TuUHEHHBIX ypaBHeHUH. Tema 5. BexTopHsle npocTpancTBa. Tema 6. JInHelHbIe onepaTopsl.
MaxkcumanbHoe konudecTBo 6amioB no bPC - 20.

Kontponpnaas pabora. Tema 2. AnreOpamdeckue cucteMbl. Tema 3. Marpunsl u ompenenurtend. Tema 4. CucTeMsI
JIMHENHBIX ypaBHeHUM. Tema 5. BekropHble npoctpancTBa. Tema 6. JInHelHbIE ONIEpaTOpPHL.

MakcumanbHOe KonmdecTBo 6amios o bPC - 30.

Hroro 30+20=50 6anos.

I[IpomMe:xkyTouHasi aTTecTAalNA - SK3aMeH- 50 6ayuToB.

2 cemecTp.

Texylmuii KOHTPOJIb!

Ycrubii onpoc. Tema 7. I'pynmel. Konsra. Tema 8. Muorounensl. Onepanuu HaJl MHOTOWIeHaMU. Tema 9. MHOTOWIEHBI
oT onxHOW mepemenHo. Tema 10. MHorowieHsl OT HECKONbKHX IepeMeHHBIX. Tema 11. AnrebGpamueckue u
TPAHCICHICHTHBIE YJIEMEHTBI.

MakcumainbHoe koinudecTBo 6amios mo bPC - 20.

Kontponpnaas paborta. Tema 7. I'pymmer. Koxpma. Tema 8. Muorownensl. Omepanuy Haj MHOTOWIeHaMH. Tema 9.
MHorowieHbl 0T onHOU mepemeHHoN. Tema 10. MHOTOWICHBI OT HECKOIBKUX TMepeMeHHBIX. Tema 11. Anrebpandeckue u
TPaHCICHICHTHEIC DIIEMECHTEI.

MaxkcumanbpHoe komdectBo 6amios o bPC - 30.

HUroro 30+20=50 6aymioB.

IIpomexxyTouHast aTTecTanus - 3x3aMeH- 50 6anos.

[MpomexyTouHasi aTTecTalys IPOBOAMTCS IOCJIE 3aBEepUICHHMS HW3y4YeHHs JAUCIMIUIMHBI WM ee 4YacTd B (opme,
ompejesieMoll y4eOHbIM IUTAaHOM 00pa30BaTeNbHOM MPOTpaMMbI C 1IEJIBI0 OLEHHUTh paboTy O0O0ydarolerocs, CTelneHb
YCBOGHUSI TEOPETHYECKUX 3HAHUI, YPOBEHb C(OOPMHUPOBAHHOCTH KOMIIETESHIIH.

[IpenonaBarenb, NpUHUMAMONMMKA 5K3aMEH, OOECHEUYMBAET CIy4ailHOE paclpeleleHHe BapHaHTOB 3K3aMEHAaIlMOHHBIX
3aJaHUi MeXy OOYYaloIIMMHCS C TOMOINBIO OMJIETOB W/MIM C IIPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHI; BIpaBe
3a71aBaTh 00y4aromeMycs J0MOIHUTEIbHbIE BOIPOCH! U 1aBaTh JIOMOJIHUTEIbHBIC 33/1aHUS IOMUMO TeX, KOTOPBIE YKa3aHbI
B Ouutere.

DK3aMeH NpoBoAnTCs 10 OmieraM. B kaskgom Oniiere Ba OLIEHOUHBIX CPEJICTBA!

1) yCTHBIN MM TMCHMEHHBII OTBET Ha BOIIPOC;

2) pemieHne 3a/1a4H.

YCTHBIN WK MMCBMEHHBIN 0TBEeT — 20 6alIoB.

Pemenue 3anaun — 30 Oaiios.

Hroro 20+30=50 Gay1oB.

OO11ee KOJIMYECTBO OAIIIOB MO AUCIUTUIMHE 33 TEKYIIUH KOHTPOJIb U IPOMEXYTOUHYI0 artectanuio: 50+50=100 Gamios.
Jns sx3amena:
86-100 — oTimuHO



71-85 — xoporiro
56-70 — ymoBICTBOPHUTEIBLHO
0-55 — HeymOBIETBOPUTEIHHO

4. OHEHOYHBIE CPEJACTBA, IIOPSAJOK UX IPUMEHEHUS 1 KPUTEPUN OIEHUBAHUSA

4.1. OHEHOYHBbIE CPEJACTBA TEKYHIET'O KOHTPOJIA

4.1.1. Ycrublii onpoc. Tema 1. Benenne B anreopy. Tema 2. Anreopandeckue cucrembl. Tema 3. MaTpuusl u
onpegenurean. Tema 4. Cucremsl TuHelHbIX ypaBHeHnil. Tema S. BexTtopHbie npocTpancrea. Tema 6. JInHelinbie
oneparopel. Tema 7. I'pynnbl. Koabma. Tema 8. Muorowiennl. Omnepanum Hajn MHorowieHamu. Tema 9.
MHorouneHsl 0T oaHoOH mnepemeHHoii. Tema 10. MHoOrowieHnl 0T HeCKOJIBKHX mHepeMeHHbIX. Tema 11.
AJiredpanyeckue U TpaHCHEHACHTHbIE 3JIeMEHTBI.

4.1.1.1. Ilopsigox npoBeeHHs U MPOUEeIYyPa OLEHUBAHMA.

YCTHBI OIpOC TMPOBOMUTCA HAa MPAKTUUECKUX 3aHATHAX. OOydarommuecs BBICTYMAIOT C JOKJIaJaMH, COOOIICHUSMH,
JOTIOTHEHUSAMH, yJacTBYIOT B IHCKYCCHH, OTBEYAlOT Ha BOINPOCH! NpemnomaBarens. OIeHWBaeTCsS ypOBEHb TOMalTHEH
MOJTOTOBKH II0 TeMe, CIOCOOHOCTh CHCTEMHO M JIOTHYHO W3JIaraTh MaTepHal, aHAU3UpOBaTh, (OPMYIHPOBATH
COOCTBEHHYIO MO3HUIIMIO, OTBEYATh Ha JIOMIOJIHUTEIIbHBIE BOIIPOCEHL.

4.1.1.2 Kpurepun oneHMBAHUS

17-20 6anji0B CTABUTCH, €CJIH 00yJAIOIIUIACS:

B oTBeTe KauecTBEHHO PACKPBUI cojeprkaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. IIpekpacHO 0CBOEH NMOHATHHHBIN
armapart. [IpoeMoHCTpUpOBaH BBICOKHH YpOBEHb MOHMMaHHMsl Matepuaia. [IpeBocxogHoe ymeHne GpopMynupoBarh CBOM
MBICTIH, OOCYKIaTh TUCKYCCHOHHBIE ITOJIOKEHIS.

14-16 6a/1J10B CTABUTCH, €CJIH 00yUAIOIIHIACS:

OCHOBHBIE BOIIPOCH TeMBI packpbll. CTPYKTypa OTBETa B LIEJIOM aJieKBaTHAa TeMe. XOPOIIO OCBOCH IMOHATHUIHEIN ammapar.
[IpogeMoHCTPUPOBAaH XOPOIINH YPOBEHb IMMOHHMAaHHS MaTephaia. Xopolree yMeHue (HOopMyIHpoBaTh CBOH MBICHH,
00Cy)KIaTh TUCKYCCHOHHBIC TIOJIOXKCHUSI.

11-13 6a/J10B CTABUTCA, €CJIH 00yUaAIOIIHIACS:

Temy uactuyHo packpbul. OTBeT cnabo CTpykTypupoBaH. [lOHATHIHBIN ammapaT OCBOEH 4YacTUYHO. I[loHMMaHHe
OT/ICJIbHBIX MOJIOKCHHUN M3 MaTepualia 1Mo TeMe. Y IOBICTBOPUTEIBHOC YMEHUE (DOPMYIUPOBATh CBOM MBICIH, O0CYKIaTh
JUCKYCCHOHHBIC TTOJIOKEHHS.

0--10 6a/JI0B CTABUTCS, €CJIH 00yJarOIuiics:

Temy He packpbul. [IoHATHHHBIN amnmapaT OCBOEH HeyAOBIETBOpUTENbHO. [loHMMaHMe Marepuana (parMeHTapHOE WM
otrcyrcTByeT. Heymenue GpopMyinpoBaTh CBOM MBICIH, 00CYKIaTh TUCKYCCHOHHBIE TOJIOKEHUS.

4.1.1.3. Conep:xaHne OLEHOYHOT0 CPEACTBA
1 cemectp.

Temb1 1-6.

Bompocsr:

Jlornueckue ornepanuu.

KBaHTOpHI U IpeTUKATHI.

Omnepanuy HaJi MHOKECTBaMU.

OTHOIIEHHS HA MHOXKECTBAX.
OTtoOpakeHne MHOMKECTB.

Anrebpanyeckast onepanus.

CaoiicTBa onepanuii.

[NonsaTue anreOpsI.

. OtHOmIEHHS.

10. [NousTHE anreOpandecKol CHCTEMBI.

11. I'pynmsl, KOJIbIIA, TOJIS.

12. TomoMopdu3mMel, n30MOp(HU3MBI anreop.
13. AnreOpaunyeckas ¥ TpUroHoMerpuyieckas GOpMbl KOMIUIEKCHOTO YHCIIA.
14. KopHu U3 KOMIUIEKCHOTO YHCIIA.

15. Matpwibl.

16. Onepariiu HaL MaTPHUIIAMH.

17. DnemenTapHBIE TPEOOPA3OBAHNS MATPHIIBL.
18. OGpaTrMBble MaTPHIIBL.

19. YcnoBus 00paTuMOCTH MaTpHIIBL.

20. Panr MaTpuIbL.

21.TloncranoBkH. YeTHbIE U HEUETHBIE TIOICTAHOBKH.
22. Onpenenures KBaIpaTHOH MaTpUIbL.

23. MuHODpSI 1 anreOpandecKue JAOTOTHEHUS.

©CoOoNoGA~LNE



24. Pa3oKeHHE OMPEIACITUTENS 10 CTPOKE M CTOJIOITY.

25. OnpenenuTesns MPON3BEACHNS MATPHIL.

26. HeoOxoxuMoe 1 1OCTaTOYHOE YCIOBUE PABEHCTBA HYIIO ONPENCTUTEINS.
27. TIpunoXeHns TEOPHUHU OIIPENeITUTEIICH.

28. MeTozp! BRIYHCIICHUS ONpEeNTUTeNe N-ro IopsaKa.

29. TloHATHE BEKTOPHOTO MPOCTPAHCTBA, IPAMEPHI.

30. Apudmernueckoe BEKTOPHOE TPOCTPAHCTRO.

31. JIunelinast 3aBUCHUMOCTD U JIMHEHHasi HE3aBUCUMOCTh CUCTEM BEKTOPOB.
32. ba3uc u paHr KOHEYHOW CHCTEMBI BEKTOPOB.

33. bazuc u pa3MepHOCTh BEKTOPHOTO MPOCTPAHCTBA.

34. Cuctembl TMHEHHBIX YpPaBHEHUH.

35. Meron I'aycca.

36. Metox Kpamepa.

37. Kputepuif COBMECTHOCTH CUCTEMBI JTHHEHHBIX ypaBHCHUH.

38. OgHOpoaHAs cHCTeMa JTHMHEHHBIX ypaBHEHUH.

39. ®yHnaMeHTaNBHAS CHCTEMA PEIICHUH.

40. BexTOpHBIE MTPOCTPAHCTBA.

41. Matpura repexofia OT OIHOTO 0a3mca K Ipyromy.

42. Onepauuu HaJl MOIPOCTPAHCTBAMHU.

43. BekTOpHBIE IPOCTPAHCTBA CO CKAISPHBIM YMHOKEHHEM.

44. EBKITUIOBO MPOCTPAHCTRBO.

45. OpToroHanbpHasi CHCTEMa BEKTOPOB.

46. IIporiecc OpTOrOHANTU3AIUH.

47.Hopma BekTOpa.

48. OpTOrOHATBHBIN H OPTOHOPMHUPOBAHHBIN Oa3HC.

49. 3oMop(h13M BEKTOPHBIX M €BKIMIOBBIX IPOCTPAHCTB.

50. JIunelinple 0TOOpaKEHHUS BEKTOPHBIX IIPOCTPAHCTB 1 JINHEHHbIE OIIEPaTOPHI.
51. Matpwuiia TMHEHHOTO OrepaTopa.

52. CBs13p MEXly MaTpUIIaMU JINHEIHOTO ollepaTopa B Pa3IHIHbIX Oa3ucax.
53. Onepanyu cioxeHust, YMHOKEHHsI JINHEHHBIX OIIePaTopOB, yMHOXKEHUS OllepaTopa Ha CKaJisp.
54. 00pa3 u sapo JIMHEHHOTO onepaTopa.

55. HeBbIposkieHHBIC THHEHHBIE ONIEPATOPHI.

56. CoOGcTBEeHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHUSI JIMHEHHOIO ONlepaTropa, MX BEIYMCIICHUE.
57. JIuneitHbIe ONEpaTOPHI C MPOCTHIM CHEKTPOM.

58. IIpuBeacHIE MATPHIIBI K TUATOHATBHOMY BHITY.

2 cemecTp.

Tembr 7-11.

Bompocsr:

I'pynnsl. CBolicTBa rpymit.

[Hoarpynmel.

Teopema Kamn.

ITopsinok 3s1eMeHTa rpyIIIbl U €ro CBOMCTBA.
[{uKIMYECKHE TPYIIITLI U UX MOATPYIIIEIL.
CMexHbBIE KITacCHhl.

HopmanbHsele nenurent.
®daxTop-rpyna.

. Tomomopdu3mel rpyrmr.

10. Koseria. ColicTBa KOJIETL.

11. [Toaxonsia.

12. O6nacTh EMOCTHOCTH.

13. XapakTepucTHKa KOJNbIA C SAMHUIICH.
14. ineans! KoJIbIIA.

15. dakTop-KoIbIIa.

16. KoJsiblia r1aBHBIX HCAJIOB.

17. EBkua0BH U (haKTOpHATIbHBIE KOJBIIA.
18. KoJ1bI10 MHOTOWICHOB OT OJJHOM MEPEMEHHON HaJ| IIOJIEM.
19. KopHu MHOTOUJICHA.

20. Teopema besy.

21. Cxema 'opHepa.

22. JlenruMOCTh MHOTOYJICHOB.

23.HO u HOK.

24. HenpuBoIMMBIE MHOTOYJICHBL.
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25. dopmanbHast IPOU3BOAHAS MHOTOWICHA.

26. HenpuBoauMble KpaTHBIE MHOKHTEIIH MHOTOUICHA.

27.KpartHbple KOpHH MHOTOYICHA.

28. Koip1o MHOTOWIEHOB OT HECKOJIBKUX MEPEMEHHBIX.

29. CtenieHb MHOTOWICHA.

30. JIexkcukorpaduaeckoe yropsgodeHue.

31. Beicimii 4wieH MHOTOWJICHA M €r0 CBOWCTBA.

32. CuMMeTpUYeCKrUe MHOTOUJICHEL.

33. OcHOBHas TeopeMa 0 CHMMETPHUYECKUX MHOTOWICHAX.

34. ®opmyinel Buera.

35. Pe3ynbranr.

36. MckimoueHre HEeM3BECTHBIX M3 CUCTEMBI aIre0pandecKux ypaBHEHHH.
37. Anrebpamdeckasi 3aMKHYTOCTb ITOJISI KOMITIEKCHBIX YHCEIL.

38. HenpuBoauMble Hag HOJIEM ASHCTBUTENBHBIX YHCET MHOTOYJICHBL.
39. YpaBHeHUS TpeThell U YETBEPTOI CTEIICHN.

40. ®opmymsr Kapnano.

41. I1puBOJMMOCTS MHOTOUJICHOB HAJI ITOJIEM PalliOHAIBHBIX YHCEIL.
42.1lemnple U paliOHANTBHBIC KOPHU MHOTOYWICHOB C IIETBIMU KO3 QUIIMCHTAMH.
43. AnreOpanyecKkre U TPaHCICHCHTHBIE 3JIEMEHTHI.

44, MuHUMAaIbHBI MHOTOYJIEH aJIreOpanveckoro AIeMeHTa.

45. Pactmpenus noseil. [Ipocroe pacmupenue.

46. [Ipocroe anredpanydeckoe paclIupeHue Hos.

47. OcBoOOXACHHE OT UPPALIMOHAIFHOCTH B 3HAMEHATEJIe APOOH.

48. KoHeuHoe, anredpanyeckoe, COCTaBHOE alreOpandeckoe, anredpandecku MOPOXKACHHOS PACIIUPEHUS TTOJIS.
49.Tlone anreOpanvecKuX YHCEIN.

50. PazpermmmocTb ypaBHEHHH B paJuKajax.

4.1.2. KourpoabHas pagora. Tema 2. Aareopaudeckue cucrembl. Tema 3. Marpunsl u ompeneiaurtenu. Tema 4.
Cucrembl JuHelHbIX ypaBHeHuil. Tema 5. Bexkropuble npocrpancrBa. Tema 6. Jluneiinbie oneparopbl. Tema 7.
I'pynnel. Koabna. Tema 8. Muorownenbl. Onmepanuu Hag MHorowieHamMu. Tema 9. MHorowieHbl OT OJHOI
nepeMeHnHoi. Tema 10. MHOro4seHbl 0T HeCKOJbKHX NepeMeHHbIX. Tema 11. Anreépanyeckue H TPaHCUEHICHTHbIE
3J1€MeHTBI.

4.1.2.1. Ilopsinox npoBeeHUsT U MPOIETYPa ONIEHUBAHMSA.

KonTponbHast paboTa mpoBOAUTCS B Yachl ayAUTOPHON paboThl. OOydarommuecs MOMy4yaroT 3afaHus Ui MPOBEPKU
YCBOGHUS MPOMICHHOTO MaTepHuaiia. PaboTa BEIIONHSACTCS B MUCHbMEHHOM BHJIE U cAA&TCs mpenojaBareiro. OueHuBarOTCS
BIIAJICHUEC MAaTepUAIIOM II0 TeMe pPalOTHL, AaHATUTHYCCKHE CIOCOOHOCTH, BIIAQJICHUE METOJaMH, YMCHHS W HaBBIKH,
HEOOXOIUMBIC JIJIsI BEITIOTHEHUS 33 TaHHH.

4.1.2.2 Kputepun oneHNBaHUS

26-30 6a1J10B CTABUTCSI, €CJIH 00YYAIOIIUIACS:

[IpaBUibHO BHIOJHWI Bce 3amaHUs. [IpoIEeMOHCTPHpPOBAN BHICOKMI ypPOBEHb BIAJCHUS MarepuaioM. [IposBieHBI
MIPEBOCXOJIHBIE CITOCOOHOCTH MPUMEHSATH 3HAHUS U YMEHUS K BBITIOJHEHUIO KOHKPETHBIX 3a/IaHUH.

21-25 6anji0B CTABUTCS, €CJIH 00yYAIOIIHTiCS:

[IpaBUIbHO BBHIMONHMI OOJBIIYI0 YacTh 3aAaHuil. IIpHCYTCTBYIOT He3HauWTeNnbHBIE OIMMOKH. IIpomeMoHCTpHpoOBaH
XOpOIIMH ypOBEHb BiaJIeHUsT MaTepuaioM. [IposiBIEHBI CpeHHe CIOCOOHOCTH MPUMEHSITh 3HAHUS W YMEHHS K
BBITIOJTHEHUIO KOHKPETHBIX 3aJIaHUH.

17-20 6an110B cTaBUTCS, €CJIM 00yYAIOIIUIACS:

3amaHuss  BBIIONHII ~OojJiee 4YeM  HamoJoBuHY. [lpucyTcTByrOT cephE3Hple ommuOkd. [IpoaeMoHCTpHpOBaH
YAOBJICTBOPUTEIHHEIN YPOBEHB BIaICHUS MaTepraioM. [IposBIieHbl HU3KHE CIIOCOOHOCTH NMPUMEHSTh 3HAHHUS M YMEHUS K
BEITTOTHEHUEO KOHKPETHBIX 32 IaHHH.

0--16 6aJI0B CTABUTCS, €CJIH 00YYAIONIUIACS:

3ajaHus BBIIOJHWI MEHEe YeM HamoJoBUHY. I[IpoleMOHCTpUPOBAH HEYAOBIETBOPUTENbHBIM YPOBEHb BIIAJICHUS
MarepuaioM. [IposiBIeHBI HEAOCTATOYHBIE CIIOCOOHOCTH MPHUMEHSTh 3HAHUS W YMEHHS K BBIITOJIHEHUIO KOHKPETHBIX
3a/1aHuH.

4.1.2.3. Conep:kaHue OLEHOYHOT'0 CPEICTBA
1 cemectp.

Tema 2.
Bapuanr 1.

1. O6pa3zyeT 1 TpymITy MHOXKECTBO YHCe BUAa A + b\/g ,a,b € Z ornocurensno cnoxenus uncen?



(1+2i)? —@-i)®
B+2i) -(2+i)
3. PemmTh ypaBHEHHE (3+ i)X2 +(1—i)X—6i =0.

4. BeluuciuTh E\5/(2 + 2i)2 (— \/é + i).

5. Beipasuts COS 3X, SiN 3X,1g3X uepes COS X, SiN X, tgX , ucnonssys popmyiny Myaspa.

2. Boiuuciurts

Bapuanr 2.

1. OOpazyeT 1 TpymITy MHOXKECTBO YUCET BHAA & + b\/g ,a,b € Z ornrocurenbHo crnoxenns uncen?
2. Haitru f (I), ecmu f (X) = X17 —5X14 —|—:|.0X7 + 9X5 -4,

3. Borancnuts — 7 + 24i .

4. Bpluucnuts g

N2
V3 +i
5. Pemnts ypaBHEHNE OTHOCUTENIBHO AEHCTBUTENBHBIX HEU3BECTHBIX X, Y !

(L+2i)x+(3-5i)y =1-3i.

Tema 3.
Bapuanr 1.
2 1 -3
1. BBrauciuTh onpeneuTens |3 — 2 4
1 4 -10
a) pazI0KeHUEM MO BTOPOH CTPOKE;
0) MOHM)KEHHEM TOPSIKA.
2 2 3
2. Haiitu o6parnyio MaTpuiy aByms ciocodamm: A= 1 =1 0.
-1 2 1
3. Pemnte ypaBHEHHE B MOACTAaHOBKAX: [1 2345 6)- X :(1 2345 6).
34156 2 123546
1 1 115
1 -11 29
4. Beluuciure onpeneauTenb: 2 1 1 9:;
4 350
1 9 0 8
Bapuanr 2.

2 -1 31
1. Borascmrs X =2A° —3A " ,roe A = 1)

2
2 -1 3
2. Beruncuts onpegenurens (0 2 1
3 1 -2

a) Pa3JIoKEeHHUEM 10 TIEPBOMY CTOJIOILY;
0) mpuBeIEHNEM K TPEYTOJIbHOMY BUIY.



31 2
3. Haiiti oGparnyio Matpuiy aByms criocodamn: A=|1 2 1

311
4. Pemntn CUCTEMY ypaBHeHI/Iﬁ 110 IpaBUITY KpaMepa: Xl + 2X2 + 5X3 = 4,
Tema 4.

Bapuanr 1.
1. Haiftu obmiee pemeHre ¥ OJHO YaCTHOE PEUICHUE CHCTEMBI IMHEWHBIX YpaBHEHHN:

3%, +4x, +x5+2X,4 =3,
6xy +8x, +2x5 +5%X, =7,
9%, +12x, +3x5 +10x, =13.
2. Haiitu BekTop X U3 ypaBHEHUS 3(&1 - X)+ 2(&2 + X) = 5(8.3 + X) , Tae
a =(251),a, =(1015)a, = (4,1-1)

1 -1 5 7

3. Haiitu paHr MaTpHLbl "l -8 24 .
3 5 1 -1
7 9 7 1

4. HaiiTit KOOpIMHATHI BeKTOpa & = (5,1,—3) B Oazuce € = (1,2,0), €, = (2,0,—1), €3 = (1,—1,0).

Bapmuanr 2.
1. PemuTe cucreMy TUHEHHBIX YpaBHEHMIA:

Xq + Xo +3X3 +2X4 +5X5 =0
X1+2X2 +2X3 +X4 +3X5 :0
2X1 +3X2 +5X3 +4X4 +7X5 = O
2. BrisicHuTe, SIBISETCS JIM CIAEAYIOLIasi CHCTEMa BEKTOPOB JIMHEHHO 3aBUCUMOM WU IMHEIHO HE3aBUCUMOM
a1 = (4,-5,2,6), 8, = (2,-2;1;3), a; = (6; -3; 3; 9), a= (4; -1, 5; 6).
3. Haifmute xakoif-HHOyAb 6a3wc CHCTEMBI BEKTOPOB U BBIPA3HTE Yepe3 ITOT 0A3UC OCTAaIbHBIC BEKTOPHI CHCTEMBI
= (1,2,3,-4), 8= (2,3, 4, 1), 8= (2, -5, 8;-3), 2, = (5, 26, -9, -12), a5=(3;-4,1,2).
2X1 —4X2 + 5X3 + 3X4 = 0,
4. Haiinute GhyHAaMEHTAIbHYIO CUCTEMY PELICHUI: 3X1 - 6X2 +4X3 + 2X4 =0,
4X1 —8X2 +17X3 +11X4 = 0

Tema S.
Bapuanr 1.
1. HaiiTi pa3MepHOCTH CyMMBI U IlepecedeHust ABYX MOAIPOCTPAHCTB!
L1, HATSHYTOrO Ha BEKTOPHI 8y ,dp, 83 U Ly, HATAHYTOTO Ha BEKTOPHI by, by, b3,
a; = (1,2,1,-1), = (2,3,1,0), daz = (1,2,2,-3),
b, =(1,1,1,1), b, =(1,0,1,-1), b3 = (1,3,0,-4).
2. TTocTpOUTh OPTOTOHANBHBII Ga31C OANPOCTPAHCTRA, HATIHYTOTO Ha 3aJaHHYIO0 CHCcTeMy BekTtopos: &; = (1,1,-1,-2), ap =
(-2,1,5,11), a3 = (0,3,3,7), a5 = (3,-3,-3,-9).
3. Haiitu MaTpuiry nepexoja ot 6asuca aj, ay, 8 K 6asucy b, b,, bs 1 o6paTHO:
a; = (l,'l,O), dy = (1,2,3), az = (O,l,-l),
b, = (3,-1,4), b, =(1,-2,-5), b3 = (3,-2,-1).
4. SIBnsieTcs M BEKTOPHBIM IIPOCTPAHCTBOM HaJl R MHOXeCTBO BCeX MaTpHIl BUJa

2b

a -b
( y a., b (S R OTHOCHUTCJIIBHO CJIOKCHUA ManI/IIl nu yMHO)KeHI/IH ManI/III Ha 4YHUcCJio.



Bapuanrt 2.
1. JIONOJIHHATB CHCTEMY BEKTOPOB a1 ,8; 10 OPTOTOHAIBHOT0 Gasuca mpocTpancTa R
a;=(1,-2,1,3), a, = (2,1,-3,1).
2. Haiitu pasMepHOCTD U 0a3uc TMHEHHOW 0OOJIOYKH CHCTEMBI BEKTOPOB:
a; =(1,1,1,1, 0), a» = (1,1,-1,-1-1), a3 = (2,2,0,0,-1), a, = (1,1,5,5,2), a5 = (1,-1,-1,0,0). domonuuts >TOT Oa3uc 10 OGasuca
BCET0 NPOCTPAHCTBA.

1 2 -3
T={01 2
0 0 1

3. Jlana maTtpuna nepexoza oT 0OJHOTo 0a3uca K Apyromy

U KoopauHaTel Bekropa a = (2,1,-2) B mepBom 0Oasuce, koopmuHatsl Bektopa b = (1,0,3) Bo BTOpoM Gasuce. Haiitu
KOOPIHMHATHI BEKTOpa a BO BTOPOM, BekTopa b B iepBom Oasuce.

4. HaiiTi pa3MepHOCTH CyMMBI M IEPECEUEHHS TIOANIPOCTPAHCTB, HATAHYTHIX:

L, Ha a, ay, az L, Ha bl, bz:

a,=(0111),a=(,112),a;=(-2,0,1,1), by = (-1,3,2,-1), b, = (1,1,0,-1).

Tema 6.
Bapmnanr 1.

1. ITlokasaTe, 4TO omepaTop |/, NEPEeBOAALIMH BeKTOp X = (Xl, XZ,X3) B BEKTOD X/ = (Xl — Xy + X3, X3, X2)

SBJISCTCS JIMHCHHBIM U HAlTH ero MaTpuuy B 6asuce € = (1,0,0), e = (0,1,0), € = (0,0,1). Haiitn 6a3uc simpa sToro
omneparopa.

_ — 6 5
2. Jluneiinslii oneparop ¢ B 6asuce a1 = (2,1);a2 = (3,2) umeer matpuuy (5 4l JIMHENHBIN ornepaTop ¥ B Gasuce

_ — 0 3 _
b1 = (4,2);b2 = (7,4) umeer matpuity (4 5) . Haiitu MaTpuiy nuseitHoro oneparopa o+y B 6asuce by, b, .

3. Haiitu coOCTBEHHBIC 3HA4YCHUS M COOCTBCHHBIC BEKTOPHI JHMHEHHOIO OIEepaTopa, 3aJaHHOrO B HEKOTOPOM Oasuce

4 -5 2
marpuueit [ 5 —7 3.
6 -9 4

Bapuanr 2.

a, 61,

1. Haﬁ,I[PITC MaTpuny JIMHEHHOTO o1ieparopa, NepeBoOAALICTO BEKTOPBI az COOTBCTCTBECHHO B 62 OTHOCHUTCIIBHO

Gasnca 11 = (1,0),12 = (0,2), e ar= (L) 61 = (1.2) a: = (0.) 6= (2’1).

2. JlunelHbIi onepartop ¢ B Oasuce € €, €3 €4 HMMEET MaTPHILY A(D. Haiitu matpuity storo omepartopa B 0asuce

e3’e4’elyez .
1 2 -3 0
2 3 -2 1
A, = .
3 4 -1 2
4 5 0 3
2 0 0
3. [IpuBouTCs 11 MaTpuULa A K IMaroHajabHOMY BUY: A=|1 4 -1]|°
1 1 2
2 cemecTp.
Tema 7.
Bapuanr 1.

1. O6pasyer s rpymny MHOXKecTBO uncen G = {a + b\/§ |a, be Z} OTHOCUTENILHO YMHOKEHUS qucen?



2. B MynbTHUIIMKATHBHON TpyNIe KOMIUIEKCHBIX YHCEN MOCTPOHUTH IUKIMYECKYIO MOATPYIITY, MOPOXKICHHYIO YHCIOM

Z=— +—1| ¥ HaiiT¥ NOPSANOK 3TOrO JIEMEHTA.

2
a 0

3. Jlokazath, uto MHOXKecTBO K = |a € R} ckanapubix mMaTpui BToporo mopska OTHOCHTEIBHO OMEpArHit

CJIOKEHHMA U YMHOKCHUS MaTPUILL SABJIACTCA aCCONMAaTUBHO-KOMMYTAaTUBHBIM KOJIBIIOM C e,HI/IHPII_[efI.

4. Jlenutcs mu -19 +103 2+ 203 4 ya 1—33 2+ 5%/2 B KOJIbIIE Z|§/§J?

Bapuanr 2.

1. O6pasyer u rpymnmy MHOXKecTBO uncen G = {a\/§|a S Q} OTHOCHUTEIILHO CJIOXKEHUS uncen?

1 2 3
2. B rpynme moacTaHOBOK 33 MOCTPOUTD IUKIMYECKYIO MOATPYIITY, TOPOKACHHYIO NTOJCTAaHOBKOH S = [2 31 "
HaAWTH MOPSIIOK 3TOTO 3JIEMEHTA.
X

2n

3. SBnsgerca 1U MHOXKECTBO K :{ |X, ne Z, n= O} KOJIBIIOM OTHOCHTCIIBHO onepaunﬁ CJIOKCHUA U YMHOXXCHHUA

qucen’?

4. Jloxa3aTsb, 4TO 1+ 2\/§ aCCOLMUPOBAH C — 8+ 3\/5 B Konblle Z |_\/§ J

Tembrl 8-9.
Bapuanr 1.
1. Haiitn nuneitHoe npencrasienrne HOJl MHOTOWIEHOB:
5 3

f(xX)=x% =x®+x* +x% —x-1, g(x)= x> +x3 +x.
2. Ilonw3yscek cxemoit I'opHepa, BEIUUCINTD 3HaUCHHE MHOTOYJICHA f (X) = 2X5 — 3X4 + X3 — 4X2 +6x-10
M BCEX €ro NPOU3BOIHBIX Ipu X = 2.

3. Ilpu kakux @ u b mHOroweH f(X)Z X5 -|-2X4 +ax2 +bX+5 umeer uncno — 1 kopHeM He HmKe BTOPOi
KpaTHOCTH?

4. Haiitu Bce panroHaJIbHbIE KOPHU YPaBHEHUS 2X3 + 3X2 +6x—-4=0.

5. Haiiiute 0CTaToK OT [e/IeHHst MHOTOWIeHa | (X) = X2015 + X2016 + X2017
Ha X2 -1.
Bapmuanr 2.
1. 3anummuTe MHOTOWIEH 2(X - 2)4 + 5(X - 2)3 — 7(X - 2)2 + 5(X — 2) + 7 1o cremensimM X .

2. Beirenure kpaTHbIE MHOXKHUTEIH MHOTOWIEHA f (X) = X5 — X4 — 2X3 + 2X2 +x-1.

3. Pemmts ypasuenwue 1o hopmyre Kapmaro: x°+3ix® — 3(1+2i)x+10 — 5i=0.
4. Haiitu Bce pannoHaIbHbIE KOPHH MHOTOUJICHA! f (X) = X5 — 2X4 — 4X3 + 4X2 —5x+6.

5. MHorounexn f(X) npu geneHun Ha X +1 u Ha X+ 2 1aéT omMHAKOBBIE OCTATKM, paBHEIE 2. Halimure ocraTtok oT

2
JIeJIeHUs JaHHOTO MHOorowieHa Ha X+ 3X+2.

Tembr 10-11.
Bapmuanr 1.
1. BeiyuciuTh 3Ha4eHHE CUMMETPUYECKOTO MHOIOUJIEHA

(X1 + X2)3 + (X2 + X3)3 + (X3 +X1)3 OT KOpHel ypaBHeHHs X3 —2x +2 =0.
Xy +X+y=9,

X2 + y2 =17.

2. Pemmts cuctemy



3. OcBOOOJUTHCS OT HPPAMMOHATLHOCTH B 3HAMEHATEJIC BHIPAKCHUS

9
1—3‘\1/5+\/§l

Bapuanr 2.
o 4 4 4 2.2 2.2 2.2 o 3 —
1. Haiitn 3nauenue Muorounena  f(X1 X2 X3)=x1 X2 +X3 X2 X3°-x1"X3"-x1"X2" ot xopHeit ypapuenus 2x° +x-1=0.

Xy+X+y=7,
2. Pemnts cucteMy 5 5
XS +y°+xy=13.
a’+a-1
3. OcBoOoguTECS OT HPPALMOHAIBHOCTH B 3HAMEHATENE JPOOH —l , TIe (¢ — KOpPEHb MHOrO4JIeHa
a —

x* £ 8x+2.

4.2. OIEHOYHBIE CPEJICTBA IPOMEXYTOUYHOM ATTECTALIUA

[Mo aucuumiIMHE MPEIYCMOTPEH 3K3aMeH B 1, 2 ceMecTpax. DK3aMEH MPOXOMUT Mo Omieram. B kaxmom Owmiere
CONEPKUTCA OJUH TEOPETHUUECKH BOMPOC W OJHA 3ajJada. ODK3aMeH TMPOBOJUTCS B YCTHOW, NHUCHMEHHOW WM
KOMIBIOTEepHOH popme. OLeHNBaeTCs BIAACHAE MATEPHUAIOM, €r0 CHCTEMHOE OCBOSHHE, CTIOCOOHOCTD IIPUMEHSThH HY)KHEIC
3HaHWS, HABBIKA U YMECHHS TIPH aHAJII3€ MPOOJIEMHBIX CUTYallni M PEIICHUN TPAKTHUSCKUX 3aaHnH.

4.2.1. YcTHbBIH WM NHCbMEHHBIH 0TBET HA BONIPOC

4.2.1.1. Ilopsaaok npoBefeHUs: U NPoLeIypPa OLEeHHUBAHUSI.

Y CTHBIH WM THCEMEHHBIH OTBET Ha BOIPOC HAIpaBJICH Ha MMPOBEPKY 3HAHUI OCHOBHBIX Pa3JelIOB aIreOpHlI.

4.2.1.2. Kpurepuu oneHUBaHMA.

17-20 6anji0B CTABUTCH, €CJIH 00yUAIOLIUIACS

B oTBeTe KauecTBEHHO pacKphLI cojaepikaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. I[IpekpacHO OCBOEH MOHSATHIHBIN
armapart. [IpoeMOHCTpUpOBaH BBICOKHH YPOBEHb MOHMMaHUsl MaTepuaia. [IpeBocxonHoe ymeHune GopMynupoBaTh CBOH
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC IMOJIOKCHUS.

14-16 6a1J10B CTABUTCHA, €CJIH 00yUAIOIIUIACS:

OCHOBHBIE BOTIPOCH TeMBI packpbll. CTPYKTypa OTBETa B LEJIOM aJieKBaTHa TeMe. XOPOIIO OCBOCH IMOHATUIHEIN ammapar.
[IpogeMoHCTPUPOBAaH XOPOWINHA YpPOBCHb ITOHMMAaHHS MaTephaia. Xopollee yMeHue (OpMyIHpOBAaTH CBOHM MBICHH,
00Cy)KIaTh TUCKYCCHOHHBIC TIOJIOKCHUSI.

11-13 6a110B cTaBHUTCSI, €CJIU 00yUAIOIIHTACSI:

Temy uactmyHo packpbul. OtBeT cnmabo CTpykTypupoBaH. I[lOHATHHHBIN ammapaT OCBOeH dYacTW4HO. I[loHWMaHwme
OT/ICJIbHBIX MMOJIOKCHUN M3 MaTepualia 1Mo TeMe. Y IOBICTBOPUTEIbHOC YMEHHE (DOPMYIUPOBATH CBOM MBICIH, 00CYKIaTh
JTUCKYCCHUOHHBIE TIOJIOKEHUSI.

0--10 6a/JI0B CTAaBUTCS, €CJIH 00yIAKOIIUTACS

Temy He packpbul. [IoHATHHHBII anmapaT OCBOEH HEyAOBIETBOpUTENbHO. [ToHMMaHNe MaTepuana (parMeHTapHOE HIIH
otcyrcTByeT. Heymenue GpopmyinpoBaTh CBOM MBICIH, 00CYKIaTh TUCKYCCHOHHBIE TOJIOKEHUS.

4.2.1.3. OueHo4Hble CpeAcTBA.

Bonpocs! 1/ yCTHOT0 WJIH MHCBMEHHOI'0 OTBETA!

1 cemectp.

1. AnreOpandeckue CUCTEMBI U alreOpEbl.

. CpoiicTBa OMHaApHOI anreOpamdecKoil oneparmy.

. Onpenenenne U MpUMEpHI TPYIIL.

. CoiicTa rpymm.

. lloarpynnel.

. F'omoMophu3MBI 1 ©I30MOPQHU3MEBI TPYIIL.

. Onpexnenenne, MpUMEPH!  CBOMCTBA KOJIETI.

. Onpenenenvie, MpuUMeph U CBOMCTBA MOJICH.

9. Anrebpanueckas (opMa KOMIUIEKCHBIX Yrcell. KoMIieKcHO-conpsiKeHHbIE YnCa.
10. 'eomeTprueckoe npeacTaBIeHNe KOMIUIEKCHBIX YUCEN U ONepaliii HaJl HUMH.
11. Tpuronomerpuueckast popma KOMILIEKCHBIX unce. [lepexon n3 anredpanieckoid pOpMbI B TPUTOHOMETPUYECKYIO.
12. YMHOXeHue, /IeIeHNe, 1 BO3BEACHHE B CTETIEHh KOMIUIEKCHBIX YMCEI B TPUTOHOMETPHYECKOH (hopMme.
13. 3BieueHue KOpHS M3 KOMIUIEKCHBIX YHCEJ B TPUTOHOMETPHUECKO (hopme.

14. Onepanmu Haj MaTpuiaMy U MX CBOMCTBA.

15. O6patnas marpuna. ['pynmna oOpaTHMbIX MaTPHIL.

16. HeBbIpOKJCHHBIE MaTPHIIBI U UX CBOICTBA.

17. DnemenTapHBIe TPE0OPA3OBAHNS MATPHIIBL.

18. Brrunciienne o0OpaTHO# MaTpHIbI.
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19. IepecTaHOBKH.

20. IToncraHoBKH.

21. OmpeaenuTensb KBaAPaTHOW MaTPHIIBL.

22. OCHOBHBIE CBOWCTBA ONPEACTUTEICH.

23. MuHOpEHI 1 anredpandeckue TOTONHEHNs. Pa3iokeHne onpeaennTess Mo CTPOKE U CTOJIOIY.
24. HeoOxonuMble ¥ JOCTaTOYHBIE YCIOBHUS BBIPOXKICHHOCTH KBaAPATHON MaTPHIIBL.
25. ®opmyna Juts BBIYHUCIICHHUST 0OpaTHON MaTPHIIBI C IIOMOIIBIO OTIPEeITUTENeH.
26. PaHr MaTpHIIBI ¥ €r0 BEIYHCICHHE.

27. OnpeneneHue U IpUMEPbl BEKTOPHBIX IIPOCTPAHCTB.

28. CBolicTBa BEKTOPHBIX IPOCTPAHCTB.

29. CeoiicTBa JTHHEHHOMN 3aBUCIMOCTH CHCTEM BEKTOPOB.

30. ba3uc u paHT CHCTEMBI BEKTOPOB.

31. Ba3uc u pa3MepHOCTh BEKTOPHOTO MIPOCTPAHCTBA.

32. OcHOBHBIC TIOHSTHSI TSCOPHH CHCTEM JIMHEWHBIX YpaBHEHHH.

33. Metox I'aycca.

34. Metox Kpamepa.

35. Kputepuii COBMECTHOCTH CHCTEMBI JINHEHHBIX YpaBHEHUI.

36. OgHOpOAHAs cHCTeMa JTHHEHHBIX ypaBHeHNH. OyHIaMeHTaIbHAs CHCTeMa PeIIeHUH.
37. CBs13p Mex Iy 0a3ucaMi KOHEYHOMEPHOI'O TIPOCTPAHCTBA.

38. M3oMopdH3M BEKTOPHBIX IIPOCTPAHCTB.

39. Onepanuu Haja NOANPOCTPAHCTBAMH.

40. CxaynsipHOe YMHOXEHHUE U €r0 CBOMCTBA.

41. OpTOroHaNbHOCTH B €BKIMI0BOM MPOCTPAHCTRBE.

42. HopMupoBaHHOCTh B €BKIMOBOM IIPOCTPAHCTBE.

43. OpTOTOHANBHOE IOTIOTHEHHE.

44. JluneliHple 0OTOOpaXCHUS U TMHEHHBIC OMIEPaTOPHI.

45. Matpu1ia THHEHHOTO OIlepaTopa.

46. Onepanun HaJ TMHESHHBIMHU OTIEPATOPAMH.

47. O6pa3 U sApO IWHEHHOTO omepaTopa.

48. HeBbIporK/IeHHBIE JIMHEIHBIC ONIEPaTOPBI.

49. CoOCTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAUCHHUS.

50. XapakTeprcTHUECKUE KOPHH.

51. JIuHeiiHbIe OnepaTopsI C MPOCTHIM cIieKTpoM. [IpuBeneHne MaTpHIb K IUAroHAIbLHOMY BHTY.
2 cemecTp.

. MHOecTBa ¢ OMHapHBIMU aIreOpanuecKUMH OTIePAIUSIMU.

. Onpenenenne rpymnisl.

. CBoiicTBa rpynnsl.

. lIpumeps! rpynm.

. Hoarpynmel.

. Huxmaeckne moarpynmsl. ITopsaok aineMeHTa rpyImbl.

. lluxnyeckre rpymnmsl.

. CMeXHbIE KJIacCHI.

. Teopema Jlarpanxa.

0. HopmanbHble 1eUTENN TPYIIIBL.

11. dakrop-rpynna.

12. Vzomopdusmsl rpymm.

13. T'omoMOphU3MBI TPYIIIIL.

14. Onpenenenue konbua. [Ipumeps! xosern.

15. Csoiictsa xouerl. [1ogkoisIo.

16. OTHOIIEHNE NETUMOCTH B KOJIbIAX.

17. O0JacTh LETOCTHOCTH.

18. O6paTumble, acCOIMMPOBAHHBIE 3JIEMEHTHI KOJIbLIA.

19. TIpocThie U COCTABHBIC DIIEMEHTHI.

20. I'maBHBIE UIEANBL.

21. U neanbl KOJbIIA.

22. Kounb1o rinaBHbIX uaeanos. HOJI.

23. EBKIMIOBEI KOJIBIIA.

24. Konbl10 MHOTOUJICHOB OT OJIHOH nepeMeHHoit. CTereHb MHOTOUJICHa 1 €€ CBOWCTBA.
25. Kopuau muorowinena. Teopema be3y.

26. lenenue MHOTO4JIeHa Ha JBYywieH. Cxema ["opHepa.

27. Teopema O JIeICHUH MHOTOYWIEHOB C OCTaTKOM.

28. HO/l mHorouwteHoB. Anroput™ EBkinna. CoiictBa HOJl MHOTOUIEHOB.
29. MHOrO4IeHBI, HENPUBOANMBIE HaJl TTOJIEM U UX CBOMCTBA.
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30. PazioskeHre MHOTOUJICHOB B IIPON3BEICHUE HOPMUPOBAHHBIX HEIIPHBOIMMBIX MHOXHTENIEH U €ro eIMHCTBEHHOCTb.
31. ®opmanbHas mpou3BogHast MHorowieHa. @opmyia Teltopa.

32. HenpuBoauMble KpaTHbIE MHOXKHTEIM MHOTOWIeHa. KpaTHble KOpHU MHOTOYIEHA.

33. OcHoBHas Teopema anredpsl. ClieACTBUS OCHOBHOM TEOPEMBI aIreOpHl.

34. MHoro4IIeHbI, HENPHUBOIUMBIE HaJ| ITOJIEM JIeHCTBUTENBHBIX uncel. CBOHCTBa KOpHEH.

35. Pemenne ypaBrenwmii 3-4 crenenn @opmyna Kapmano. Meron ®eppapu.

36. Kputepuii HenpuBOAMMOCTH Di3eHIITEIHA.

37. Llenble n pannoHalbHbIe KOPHH MHOTOYIEHA C LEIbIMH KO3 GULIUEHTaMU.

38. Konb1io MHOTOUJICHOB OT HECKOJILKMX IIEPEMEHHBIX KaK KpaTHOE TpaHCLEHIeHTHOe paciunpeHue. CBoiicTBa KoJbLa
MHOTOWIECHOB OT HECKOJIbKMX TIepeMeHHBIX. CTereHb.

39. Jlexcukorpaduueckoe ynopsiioueHue. Beicmii 4ieH MHOTOWIEHa 1 €ro CBOHCTBA.

40. Kosb11o cMMMETpHUUYECKHX MHOTOWIEHOB. CBOMCTBA CUMMETPHYECKUX MHOTOUJICHOB.

41. OcHOBHas TeOpEeMa O CHMMETPUIECKUX MHOTOUICHAX.

42. ®opmynsl Buera. CriecTBre OCHOBHOW TEOPEMBI O CHMMETPHUYECKIX MHOTOWICHAX.

43. Pe3ynpranT. VIcKiIOYeHNE HEN3BECTHBIX U3 CHCTEMBI IBYX YPAaBHEHHUH C JBYMS HEHM3BECTHBIMU.

44, Anrebpanueckue W TPAaHCICHICHTHBIE 3JIeMEHTH. MUHIMAaIbHBIH MHOTOYIICH U €T0 CBOICTBA.

45, TIpocroe anredpandeckoe pacuImpeHne Mo U ero ctpoeHne. OCBOOOKACHHE OT HPPAIIOHATFHOCTH B 3HAMEHATEIIE
Ipoou.

46. CocraBHOE aJIre0pandeckoe pacIiiupeHne MoJIsL.

47. Tlone anredpanvyecKkux Yuces U ero ajaredOpanueckas 3aMKHYTOCTb.

4.2.2. PemieHue 3a1a4u.

4.2.2.1. Ilopsinox npoBeJeHHs U NMPoueIypa OLCHNBAHMA.

[Mpennararorcst 3aga4y Ha MPOBEPKY YMEHHUH PEIIaTh THIIOBBIE 331a4YH aJreOpHI.

4.2.2.2. Kpurepuu oueHMBaHUS.

26-30 6a1710B cTABUTCSH, €CJIH 00yYAIOIIMMCS:

3agaHue BHITOIHEHO TTOJIHOCTHIO U MIPABUIILHO.

21-25 6anioB cTaBUTCH, €CJIH 00yIAOIIMMCS ©

3agaHue BBINOJHEHO TIIOJHOCTBIO, HO HET JOCTaTOYHOrO OOOCHOBaHWs. Wi TpM BepHOM pEIICHHH MAOIYIICHA
BBIYHMCITUTENbHAS OMMOKA WIN HEJAOUET, HE BIUSIOIINUN HA MPaBUIILHYIO MOCIIEIOBATEILHOCTD PACCYKICHUH.
21-25 6ansI0B cTABUTCS, €CJIH 00yIAIOIIHMCS ©

3aﬂaHI/Ie BBIITOJIHECHO YaCTUYHO UJIH C q)aKTI/I‘ICCKI/IMI/I ¥ BBEIYHUCIIUTENLHBIMU OIIHMOKAMH.

0-16 6any10B cTaBUTCS, €CJIU 00YYAOIUMCSI :

3aﬂaHI/Ie HE BBIMOJHEHO WIH BBIITOIHEHO ¢ OOJIBIINM KOJIUUYECTBOM q)aKTI/I‘IeCKI/IX M BLIYHCITUTENIBHEBIX OIIHOOK.

4.2.2.3. OueHo4HbIe CpeacTBA.
1 cemectp.

1. OBpasyet 1u rpyrty MHOKeCTBO uncen Bua @+ b/5,a,b € Z otHocnTensHo croxenns qucen?
2. PemmuTs ypaBHEHHE OTHOCUTENIBHO JICHCTBUTENBHBIX HEM3BECTHBIX X, Y ! (1+ 2I)X + (3 - 5I)y =1-3i.
3. Pennts ypaBHCHHE (3+ i)X2 + (1— i)X —6i=0.
(@+2if -@-i)
(B+2i) —(2+i)
5. Braucnute \/m .
(1+iV3) (2-2i)
(3-if
7. Beipasuts COS 3X, SiN 3X,1g3X uepes COS X, SiN X, tgX , ncnonssys hopmyny Myaspa.
8. Haiitn BEKTOP X u3 YpaBHEHHUS 3(8.1 - X)+ 2(612 + X) = 5(3.3 + X), rmie
a =(251)a, =(1015) a3 = (4,1,-1).

4. BEIYUCIUTD

6. Berunciuts 7

1 2 1 -3

a 2 3 4 5

9. Brruuciure aareGpandeckoe JOMOJHEHHE dJIEMEHTa 21 ONpeaeTuTes 3 3 5 4
4 1 4 -10



10. Berunciure 00OpaTHYO MaTpUIly ABYMs crocobamu: (a) METOAOM MPHCOCIMHEHHOW Marpuibl, (0) MeTomom

1 -3 2
aneMeHTapHBIX npeobpasosanmii: A=|2 -5 4.
3 -7 5
2X%q + 2%y +3X3 =1,
11. Haiitn obuiee pemeHne CUCTEMbl JIMHEHHBIX YpaBHEHHH X1 =Xy = -1,

— X1 +2Xy + X3 =2.
12. WccnemoBath cHCTEMY YpaBHEHHH M HailTH oOliee pelIeHHe B 3aBUCHMOCTH OT 3HA4YeHHs mnapamerpa A :
2Xy —Xo + X3 + X4 =1,
X1 +2Xy — X3 +4X, =2,
X+ 7Xy —4X3 +11x4 = A

1 -1 5 7
13. HaiiTu paHr MaTpH1bI -l -3 .

3 5 1 -1

7 9 7

14. Haiftit KOOpIMHATEI BEKTOpa A = (5,1,—3) B Oasuce € = (1,2,0), e, = (2,0,—1), €3 = (1,—1,0).
2%y —4X, +5X3 +3X4 =0,
15. Haiitn pyHAaMEHTATBHYIO CHCTEMY PEIICHUI: 3X1 - 6X2 + 4X3 + 2X4 =0,
4%y —8Xy +17x%3 +11x,4 = 0.
16. SBnsercs I JIMHEWHO 3aBUCUMOM 5805 JIMHEUHO HE3aBUCUMOU cucreMa BEKTOPOB
a, =(54,3)a, =(33,2),a3 =(813)?
17. Pemwure cucTeMy JIMHEWHBIX ypaBHEHHH IByMs crmocobamu: (a) mo mpaBuiy Kpamepa; (6) meromom [aycca:
X+2y—-2=2
X—-2y+32=6 .
4x+y—47=-6
X—y+2z=1,
18. CoBMecTHa 1 cucTeMa ypaBHeruii X+ 3y — Z = 2,

X—-5y+5z=1

1. Haiftu koopauHATHI BeKTOpa A = (5,1,—3) B Oasuce € = (1,2,0), €, = (2,0,—1), €3 = (1,—1,0).

2. Haiitn basuc H paHr CUCTEMBI BEKTOPOB 4 = (1,1,4,2), dy = (1,—1,—2,4), as = (— 3,—1,3,4),
a, =(0,2,6,-2),as =(-1,0,—4,-7).

3. Haiitu BEKTOD X u3 YPaBHEHHUS 3(8.1 — X)+ 2(3.2 + X) = 5(613 + X) , rae
a; =(2,51),a, =(1015),a3 = (4,1-1).

4. Haiitm pasmepHOCTh W 0a3uC JIMHEHHOW OOOJIOYKH CHUCTEMBI BEKTOPOB dj — (1, 2,3, 4), dy = (2, 6, 5, 10),
as=(3, 8,9, 13), as = (6, 16, 17, 27).

5. Haiitu matpuiy nepexoaa ot 6asuca b1 = (4, —1), by = (5, —1) npocrpancrsa R? 6asucy a1 = (1, 7),
a; = (1, 6).



1 2 -3
6. Jlana matpuna mepexoza ot omHoro 6asuca k apyromy 1 =|0 1 2 | u xoopmunarsl Bexktopa & = (2,1,-2) B

0 0 1

niepBoM Oasuce. Haiitn koopimHaThl BEKTOpa & BO BTOpOM Oasuce
7. HaifTn pasMepHOCTH CyMMBI M TiepecedeHHsi ABYX moamnpoctpaHcTs: Lj, HarsmyToro Ha Bektopwl 8j ,8p, a3 u Ly,
HaTHHyTOFO na Bektopst D1, D7, D3:

=(1,2,1,-1), a = (2,3,1,0), as = (1,2,2,-3), by = (1,1,1,1), b, =(1,0,1,-1), bs = (1,3,0,-4).

8. Haiitn OpPTOTOHAIBHBIN Gasuc MTOIIPOCTPAHCTBA L, HATSHYTOTO Ha CHCTEMY  BEKTOpPOB
a1=(2222), az =(4,04,0), as=(3152).

9. JIonoNHUTH CUCTEMY BEKTOPOB dj ,d2 1O OPTOTOHAIBHOTO Oasuca MPOCTPAHCTBA R4: a = (1,-2,1,3), Ay = (2,1,-
3,1).

6 5
5

10. Jluneiinplii omepatop (@ B Gasmce a = (2,0); a; = (0,1) mmeer marpuiy ( j, JMHEHHEIH omepaTop Y B

0 3

6aznce 61 = (4,2); 52 = (7,4) UMEET MaTpHuILy (4

J. Haiitu marpuny nuHeliHoro omnepatopa ¢+ B Oasuce

b1, b.
11. Haiigure MaTpUIly JTHHEHHOTO OIepaTopa, MEPEeBOISIIETO BEKTOPEI 5.1,52 COOTBETCTBEHHO B 61, 62 OTHOCHUTEIIBHO
HEKOTOPOTO OPTOTOHAIBHOTO Oa3uca, rae dl = (1,1) b1 = (1,2), az = (0,1) by = (2,1) .

12. Haiitu coOCTBEHHBIC 3HAYCHUS H COOCTBEHHBIC BCKTOPbI JIMHEITHOTO OIiepaTopa, 3aJaHHOTr0 B HCKOTOPOM basmce

4 -5 2
marpuueit [ 5 —7 3.
6 -9 4

2 cemecTp.

X
1. O6pasyet nu rpymmy MHOKecTBO yncen G = {—n|X, neZ,nx 0} OTHOCHUTEJIEHO YMHOKEHUS Yrcen?

3

2. O6pasyer 1 rpymniy MHOxecTBo uncen G = {a\/§|a S Q} OTHOCHTEIIFHO CIIOXKEHUS Yucemn?
a b
-b a

3. Jloka3ath, YTO MHOXKECTBO MATPHI[ BHA ( j, rie a,b0 e R, sBnasercs xonmpuoM oTHOCHTENBHO omepanuii

CJIOKCHHUA U YMHOXKCHUA MAaTPHIIL.

4. Jloka3atb, 4TO 1+ 2\/§ aCCOLMUPOBAH C — 8+ 3\/3 B KoJIblle Z [\/E J

(x)
g(x)
f(x)=3x3-2x? + x+2,

6. Yﬁe):[I/ITI)CH, YTO MHOI'OYJICHBI B3aMMHO HpOCTLIe nu HaﬁTH TAKUC MHOT'OYJICHBI

g(x)=x%—x+1
U(X),v(X), uro6er spmonssnocs pasencrso T (X)u(x)+g(xV(x) =
x3+2x-3
(x +3)

8. Pa3inokuTh 110 crerneHssM X MHOIOWIEH f (X + 3), roe f (X) = X — 5X — 4X3 +2.

—

x* 4 x3 4 2x2 +X+1,

5. Haiitn HO/] u HOK mHOTrO0uneHoB
x3 —2x% +x-2.

7. Pa3noxkuth Ha HpOCTCﬁIHHG ,Z[p06I/I pallMOHAJILHOC BbIpAKE€HUEC — -~



9. Haiitu nenureib g(x), €CJIM  U3BECTHBI  JIEJIUMOE f (X), YacTHOE C](X) M OCTaTOK I’(X) :
f(x)=2x> +3x* +2x3 +1,

q(x) = x% +3x+1,

r(x) = 63x+ 25.

10. BeigenuTb KpaTHble MHOXKUTEIH MHOTOUJICHA f (X) = X5 —:|.5X3 —:|.0X2 +60x+72.

11. Pa3noxurh Mo CTeneHsM X+ 2 MHOTOYICH f(X) = 4X3 —3X2 + 2. BBIYHMCIATH €T0 3HAYEHHE W 3HAYCHHS BCEX

HPOU3BOJIHBIX IIpU X = —2.

12. Pa3noxuTh MHOrounen f (X) =x3+9x% +9X+8 ma HeTnpHuBOMMble MHOXKHTeH Haj C .
13. 3nas, uTo MHOrouneH f (X) = X4 + 3X3 + 2X2 — X+ 5 umeer xopens — 2 + i, HaliTH ocTanbHbIE €T0 KOPHH.
14. Haiity Bce 1ie/ble KOPHH MHOrouneHa | (X) =x* +x% —11x% —=5x + 30.

15. HaiiTu Bce palioHanbHble KOPHH MHOTOWICHA f (X) = 6X6 — X5 — 23X4 — X3 — 2X2 +20x —8.
1 1
16. HaiiTu pannoHaipHble KOPHH MHOTOYJICHA f (X) = 3X4 + E X3 + X2 —2X+ E .

17. Haiitn 3#adenus mapamerpa ', [pH KOTOPHIX MHOTOUICHEI f(X) u g(x) UMEIOT OOIIMH KOpPEHb:

f(x)=x3+mx+1, g(x)=x*+mx+1.
18. BrIpa3uTh CUMMETPHIECKUI MHOTOWICH
_ 3 3 3 2,2 2,2 2,2
f (Xl, Xo, X3) =X| +X5 +X3 — 2X1 Xy — 2X1 X3 — 2X2 X3 ~ 4Yepe3 OCHOBHBIC CHMMETPHUYECKHE MHOTOUICHBI
01,092,073.

19. Haiitu MHOTOUNIEH 3-i CTENEHH CO CTapIIMM KOd(pHIHeHTOM g = 2, eci ero kopru X1, Xp, X3 YIOBIETBOPSIOT

1 1 1 1 1 1
YCIOBUAM: — + — + — = 2, + + =4, =8.
Xp Xy X3 X1 Xo  XpX3  X1X3 X1 X3 X3
20 BBI‘II/ICJ'II/ITL 3HAYCHUC CI/IMMeTpI/I‘ICCKOFO MHOT'O4YJICHA

f(Xl,XZ,X3)= X14 + Xg + Xg —2X1 X2 —2X1 X3 —2X2X3 OT KOpHEN MHOTO4JIeHa X3 —X2 +2X+1.
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