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IIporpammy aucuurimHbl paspadoran(a)(u) goneHT, k.H. Co3onroBa E.A. (Kadenpa maremMatnku W TpUKIIATHOH
HH(OPMATHKH)

1. IlepeyeHr mNJIAHMPYEMBIX Ppe3yJIbTATOB OOy4YeHUS] MO JMCUHUILIMHE (MOJYJI0), COOTHECEHHBIX ¢
IJIaHUPYeMbIMHU pe3yJjbTaTamu ocBoenuss OIIOII BO

OOyuaronuiicst, OCBOUBIINI TUCHHUIUIMHY (MOJIYJb), JOJDKESH 00J1aaTh CIETYIOMNMHI KOMIICTEHIHIMHU:

MMudp Pacimindposka
KOMIEeTeHIU! npuodpeTaeMoii KOMIeTeHIUH
YK-2 CrocobeH ompenensaTh Kpyr 3aJad B paMKax IIOCTABICHHOHW Mend H

BEIOMpATh ONTHMAIBHBIE CIIOCOOBI MX PELICHUS, UCXOS U3 IEHCTBYIOIINX
[IPaBOBBIX HOPM, UMEIOIINXCS PECYPCOB M OTPaHUICHUH

VK-2.1 3HATH TPEOOBAHUS K ONIPEICIICHHUIO 32124 B PaMKaX [TOCTABICHHOU 1IN,
(0a30BbIe CIIOCOOBI PEIICHNUS 33/1a9 C YUETOM JICHCTBYIOIINX MPAaBOBBIX HOPM,
MMEIOIUXCS PECYPCOB M OTpaHUUCHUH

YK-2.2 'YMeTh OonpeneNaTh OCHOBHBIC U CIICITU(PHUCCKUE 3a/1a4d B paMKax
[TOCTABJICHHOM IICJTH, BEIOUPATH CIIOCOOBI MX PEIICHHS, HCXOIS U3
MeHCTBYIONIMX MPABOBBIX HOPM, UMEIOIINXCS PECYPCOB M OTPaHUICHUIMA

YK-2.3 Brnanerb HaBbIKAaMHU OINpeJeNeHUsl Kpyra 3ajJad B paMKaxX MOCTaBJICHHOM
(e, BbIOOpA ONTUMAJBHBIX CIOCOOOB HMX PCIICHHS, HCXOAS W3
TEeliCTBYIOIIMX MTPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U OTPaHUYEHUN

OIIK-8 CnocoOeH OCyHIECTBISITh IEarOrMYecKyl0 JAesATeJIbHOCTh Ha OCHOBE
CIICIHAJIbHBIX HAYYHBIX 3HAHUU

OI1K-8.2 YMeTh  OCyIIECTBISTh  IMENArOrMYECKyl0  JESTEIbHOCTh HAa  OCHOBE
CTHEIUATbHBIX HAYYHBIX 3HAHUH

OIIK-8.3 BrageTs CIOCOOHOCTRIO OCYIIECTBIIATh MENArOTHIECKYIO ICSITEIbHOCTh HA
OCHOBE CICIHATbHBIX HAYYHBIX 3HAHUN

OOyJaronmiics, OCBOUBIIHN JUCIUILTHHY (MOJTYJIIb):

JlomkeH 3HATh:

TpeOOBaHUS K OIpPEICIICHUIO 33/1a4 B paMKax IOCTABICHHON IIeTH; 0a30BBIC CIIOCOOBI pEIICHUs 3a1ad
areOphl ¢ yI4eTOM JISHCTBYIOINX CTAHJAPTOB.

JoyxeH ymeTb:

ONpEZIeTATh OCHOBHBIE M CHEUU(HUYECKHEe 3aJadyd B paMKax IIOCTaBICHHOW IENH, BBIABIATE U
aQHAITM3MPOBATH Pa3JIMYHBIC CIOCOOBI PEIIeHUs 3a1a4 aNreOpbl ¥ apryMEHTHPOBATh HX BHIOOD;

OCYIIECTBIISITh 3 PEKTUBHYIO TIEAArOTNUECKYI0 AESTeIbHOCTh Ha OCHOBE CIICIIMAIBHBIX HAYYHBIX 3HAHUH B
o0acTy ainreOphl.

JlomxeH BIaeTh:

HaBBIKaMH OIIPCIACIICHUA OCHOBHBIX H CHCHI/I(I)I/I‘-IGCKI/IX 3aga4 B paMKax MOCTaBJICHHOM e, BBI60pa
paIMOHAIBFHBIX CTIOCOOOB PEISHHS 3a/1a4 aJIreOpHI;

CIOCOOHOCTBIO  OCYHIECTBIIATh A((HEKTUBHYIO IMEIArOTHYECKYI0 JEITeILHOCTh HA OCHOBE CIEIHAbHBIX
HAYYHBIX 3HAHHUW B 00JIaCTH anreOphl.

2. Mecto qucuumiunel (MoayJs) B ctpykrype OIIOII BO

Hannass jaucumiuinHa (Mozayne) BikiaodeHa B pasgen "B1.0.07.02 Iucuuminueel  (Moaynu)" OCHOBHOM
nmpodeccnoHanbHO oOpa3zoBaTenpHON mporpamMMbel 44.03.05 "Ilemarormueckoe oOpa3zoBanne (C ABYMS HPOQMISIMU
ITOJITOTOBKH) (Maremartunka u nHpopMaTnka)" u OTHOCUTCS K 00s13aTeTEHBIM JUCUUIUIMHAM.
OcBaunBaercs Ha 1 kypce B 1, 2 cemecTpax.

3. O0beM AUCHMILUIMHBI (MOAYJISI) B 32a4€THBIX eIMHHMIAX ¢ YKA3aHMEM KOJIMYeCTBA 4YacoB, BblJAeJIEeHHBIX HA
KOHTAKTHYI0 padoTy ol0ydamlmuxcs ¢ npenojaaBarejieM (110 BHIaM Y4eOHBIX 3aHAITHI) H Ha CAMOCTOSATEJbLHYIO
padoTy o0y4arommxcs




OO6mas TpyJ0eMKOCTh JUCIUTLINHBI cocTaBisaeT 10 3aueTHbIX(bie) equuutl(pl) Ha 360 gaca(oB).

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

CamocrosTenbHas padora - 92 gaca(oB).
KonTpoas (3auét / ax3amen) - 72 gaca(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 JHMCIMIUIMHBI (MOAYJisl), CTPYKTYPHPOBAHHOe IO TemaM (pa3gejaM) ¢ YKa3aHHEM
OTBEICHHOI0 HA HAX KOJINYeCTBA aKaJeMHYeCKHX YaCOB U BU/I0B y4eOHBIX 3aHATHI

4.1 CTpyKTypa 4 TeMATHYECKHUIl MJIaH KOHTAKTHOW H CAMOCTOSITEJIbHOM PadoThI MO TUCHUIJIHHE (MOIYJII0)
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1. |Tema 1. Beeaenue B anredpy 1 4 0 4
2. |Tema 2. AnreOpandecKie CHCTEMbI 1 6 6 0 6
4. |Tema 3. MaTpuubl 1 OnpeaeTuTeNnn 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. JIuneiinble onepaTtopbl 1 8 10 0 8
8. [Tema 7. I'pynmnsl. Konbia 2 8 6 0 6
9. [Tema 8. MHorowrteHsl. Oniepaiiyl HaJl MHOTOUYJICHAMH 2 10 10 0 10
10. |Tema 9. MHOTO4JICHEI OT OTHOW IEPEMEHHOM 2 10 10 0 10
11. |Tema 10. MHOTOWIEHBI OT HECKOJIBKUX NTEPEMEHHBIX 2 10 10 0 10
12. |Tema 11. Anrebpandeckue U TPaHCICHACHTHEIC SJIEMEHTHI 2 6 6 0 6
Hroro: 360 4. (13 HUX 72 9. KOHTPOJIB) 98 98 0 92

4.2 CoaepkaHue TUCHHUILUIMHBI (MOIYJIs1)

Tema 1. BBenenue B anredpy

OneMeHTHI anreOpsl Jorukd. BeickassiBaHusa. OCHOBHEIC JIOTHYECKHE orepanun. Jlormaeckue GopMyIibl. DIeMEHTHI
Teopuu MHOXeCTB. [loHsATHE MHOecTBa. Onepanuu HaJ MHOXecTBaMU. OTHOIIEHUS] HA MHOXecTBaxX. OTOOpaXKeHus..

Tema 2. AnredpanvecKne CHCTEMbI

Anrebparmueckast omepanus. CsoiictBa omepanuii. Ilonstue anreOpsl. OtHomenus. Ilostme anrebpandeckoit
cucteMsl (00mmas teopus). I'pymmsl, kombia, moms. [Ipocreimme cBoiicTBa. 'omomopdu3msl, m3oMopdu3mMer anredp. [lome
KOMIIJICKCHBIX YMCECII. Anre6panqec1<aﬂ U TPUTOHOMETPHUYCCKAA q)OpMI)I KOMIIJICKCHOT'O 4YHCJIa. KOpHI/I U3 KOMIIJICKCHOI'O
qHcya.

Tema 3. MaTpuubl 1 onpeaeJuTeTH

Marpuipsl. Onepannu HajJ MaTpUIaMH. JJleMeHTapHble TpeoOpazoBanust MaTpHuubel. OOpaTHMble MaTpUIBL. Y CIIOBUS
obpatumocTr Matpuisl. Haxoxnenne oOparHoit Mmarpuisl. Panr marpuisl. Beruucinenne panra MaTpHUIbl

IMoncranoBku. YeTHble U HedeTHble MOACTAaHOBKM. OmpeaenuTens KBaApaTHOW MaTpulbl. MUHOpB H
anreOpanyeckue JIOMOJIHEHHs. Pa3noxkeHue onpeaennuTes Mo CTpoke U croidiy. OnpenenuTens Ipon3BeAeHHUs MaTpHIl.
HeobOxoanmoe 1 JoCTaTOYHOE yCJIOBHE paBEeHCTBa HYJIO omnpexaenutens. [Ipunoxkenns teopun omnpenenurencii. Mero st
BBIUUCIICHUSI OTIPEAEAUTENEN N-T0 MOPSIKA.

Tema 4. CucreMbl JIMHEHHBIX YPaBHEHHUIA

[lorsATHEe BEKTOPHOTO TPOCTPAHCTBA, NPUMEpH. ApHupMeTHIeckoe BEKTOPHOE IIPOCTpaHCTBO. JInHeitHas
3aBUCUMOCTb M JIMHEHHAsh HE3aBUCHUMOCTb CUCTEM BEKTOpPOB. ba3uc M paHr KOHEYHOM cHCTEeMbl BEKTOpPOB. baszuc u
pPa3MepHOCTh BEKTOPHOTO MpocTpaHCTBa. CHCTEMBI JIMHEHHBIX YpaBHEHUN. Kputepuii COBMECTHOCTH CUCTEMBI JIMHEHHBIX
ypaBHenmit. Merton [aycca. @opmynsr Kpamepa. OmHopoaHas cucTeMa JHHEWHBIX ypaBHeHHWHA. (DyHIaMeHTaIbHAS
CHUCTEMa pelIeHUH.

Tema S. BekTOpHBIe IPOCTPAHCTBA



Bekropasle mpocTpaHcTBa. MaTpuna nepexoja oT ogHoro 0asuca k gpyromy. Onepanuu Haj IMOAIPOCTPAHCTBAMU.
BekTopHBIE IPOCTpaHCTBA CO CKAJSIPHBIM yMHOKeHHEM. EBKIMIoBO mpocTpaHcTBo. OpTOTOHANBHAS CHCTEMa BEKTOPOB.
[Mpouecc oproronanuzanuu. Hopma Bekropa. OpTOroHaJ bHBIH U OPTOHOPMHUPOBaHHBIIN 0a3uc. Fi3oMophu3M BEKTOPHBIX U
€BKJIMJOBBIX IPOCTPAHCTB.

Tema 6. JInHeliHbIe onIepaTOPLI

Jluneiinple OTOOpaXKCHUS] BEKTOPHBIX INPOCTPAHCTB W JIMHEHHBIE OnepaTopbl. MaTpuua JIMHEHHOTo orepaTopa.
CBsI3p M@Ky MaTpUIIaMH JIMHEWHOTO OIlepaTopa B paziM4HBIX O0a3ucax. Omepanyy CIO0XKEHHs, YMHOKCHUS JTMHEHHBIX
OIepaTopoB, YMHOXKEHHs olieparopa Ha ckaixap. OOpa3 M sapo JMHEHHOro omeparopa. HeBbIpOXKAEHHBIE JIMHEHHbIE
omepaTopsl. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHMS JHHCHHOTO ONEparopa, WX BbIYHMCICHHE. JIMHEHHBIE
OIepaTopsbl ¢ MPOCTBIM CHEKTPOM. IIpuBeneHre MaTPHUIIbI K THArOHATBHOMY BUJLY.

Tema 7. I'pynnsl. Koabna

I'pymmer. CoiictBa rpym. [Honrpymmsl. Teopema Kamu. Topsimok amemMenTa Tpymnmnsl U ero cBoicTBa. L{ukimaeckue
rpymmel . ux noarpynnel.  CmexHele kiaccel. Teopema Jlarpamka. Hopmanpabie nenmmrtenmu. ®@akrop-rpymma.
T'omomop¢usmer rpymi. Snpo romomopdmsma. Teopema 0 romoMoOppHU3Max TPYIIL.

Kompma. CaoiictBa kousen. [lonkonpua. O0nacTh IETOCTHOCTH. XapaKTepHCTHKAa Kojblia ¢ eauHunel. Mneanst
koubia. dakTop-Kkospua. Kosbia riiaBHbIX uieanoB. EBKIMIOBE 1 (hakTopuanbHbIe KOJbLA.

Tema 8. MHoroujeHbl. Onepanuy Hag MHOTOYJICEHAMH

OO6ue cBoifcTBa MHOTOUYJICHOB (OIpeaeseHus, MpUMepsl). MHOTOWIEHB! OT OJHOH NnepeMeHHONH. MHOrowIeHs! OT
HECKOJIbKUX NepeMEeHHbIX. AnreOpandeckue U TPAaHCICHJACHTHbIC 31eMeHThl. Onepanuy HaJ MHOTOWICHAMHU (CIIOKEHHE,
BBIUNTAHHE, YMHOXKCHME MHOrouleHoB). JledeHue c ocTaTkoM. Pa3jiojkeHHe MHOrouleHa IO CTEHEeHAM pPa3HOCTH.
Haunbonpmmmit o01muii qenuTens AByX MHOTOWICHOB.

Tema 9. MHOro4/1eHbI OT OHOI NepeMeHHOMH

Konbpio MHOrouneHoB oT ofgHoW nepeMeHHo Haj mojeMm. KopHu muorounena. Teopema besy. Cxema ['opHepa.
Henenue ¢ ocratkom. enumocts MHOorowieHoB. HOJl u HOK. HenpuBoaumslie MHOrouneHbl. @akTOpUaIbHOCTh KOJIBLA
MHOTOWIECHOB HajJ (aKTOPHATbHBIM KoibloM. opmanbHas NPOW3BOAHAsS MHOrodileHa. HempuBomumble KpaTHBIC
MHOHUTEIN MHOTOWIeHa. KpaTHble KOpHH MHOTOWICHA.

Tema 10. MHOro4/IeHbI 0T HECKOJIbKHUX NepeMeHHbIX

KoJbI10 MHOTOUJICHOB OT HECKOJBKHUX IMepeMeHHbIX. CTeneHb MHOrouwieHa. Jlekcukorpaduyeckoe yrmopsmaoueHue.
Bricmmnii uneH MHorouneHa U ero cBoiictBa. Cummerpuueckue MHorowieHol. OCHOBHas TeopeMa O CHUMMETPHYECKUX
MHorowieHax. @opmynsl Buera. Pesynbrant. MckimoueHne HEM3BECTHBIX U3 CUCTEMBI aNreOpandecKix ypaBHEHHUH.

Anrebpanueckas 3aMKHYTOCTh TIOJI KOMITJIEKCHBIX uucesl. HempuBogumple Haja IOJIEM JAEHCTBUTEIBHBIX UYHCEN
MHOTOWIEHBI. YpaBHEHUs TpeTbel U deTBepTor creneHu. @opmynsr Kapnano. [IpuBoguMOCTs MHOTOUWIEHOB HaJ, MOJIEM
panmoHaIbHBIX grcel. Llenblie 1 panoHagbHble KOPHA MHOTOYJIEHOB C HEJIBIMHU KO3()QUIINECHTaMH.

Tema 11. Anreépanyeckue ¥ TpaHCLHEHIEHTHbIE JJ1eMEeHThI

AnreOpandeckue W TPaHCUECHICHTHBIE O3JEMEHTh. MUHHMMAalbHBIM MHOTOWICH alredpandeckoro 3JIeMeHTa.
Pacmmpennst momeii. Ilpoctoe pacmmpenue. [Ipocroe anreOpamueckoe pacmupenne mnons. OcBOOOXOEHHE OT
UppaLMOHATIBHOCTH B 3HaMmeHarene apoou. KoneuHoe, anreGpamueckoe, cocTaBHOE alredpanmdeckoe, aaredpandecku
MOpOXKAeHHOE pacmupeHus nous. [lone anredpandeckux yrcen. Pa3pemmMocTs ypaBHEHHH B paiuKajax.

5. IlepeyeHb Y4YeOHO-METOAMYECKOT0 OOeCTeYeHHs] VIS CAMOCTOSTEIbHOW PaGoThl 00y4arommMxcsl o
JUCHUNIUHE (MOIYJTI0)

CamocrosrenbHass paboTa OOYYalOMIMXCSI BBIMONHACTCS 110 33aJaHUI0 W TIPH METOIMYECKOM PYKOBOJCTBE
mpernojarareis, HO 0e3 ero HemocpeIcTBeHHoro ydyactus. CamocrostenbHas paboTa MOApa3aenseTcs Ha
CaMOCTOSTENFHYIO PaboTy Ha ayIUTOPHBIX 3aHATHIX U Ha BHEAYTUTOPHYIO CAMOCTOSTEIbHYIO padoTy. CaMocTosTebHAS
paboTa 00yJaronuXxcs BKIOYAET KaK MOJTHOCTHIO CAMOCTOSATENIFHOE OCBOCHUE OTACNBHBIX TeM (pa3[esioB) IUCIHILIHHEL,
Tak ¥ MpopabOTKy TeM (pa3delioB), OCBAUBAEMBIX BO BpeMs ayJIUTOPHON paboThl. Bo BpeMs caMOCTOSATENBHON PabOTHI
o0ydJarImuyecss YATAlOT M KOHCIEKTUPYIOT Y4eOHYI0, HAyYHYI0 M CIPAaBOYHYIO JIUTEPATypy, BBHITIOJIHSIIOT 3aJaHus,
HamnpaBJICHHbIC Ha 3aKpeIieHUue 3HAHWUU M OTPabOTKYy YMEHUH W HABBIKOB, TOTOBITCS K TEKYIIEMY M MPOMEXYTOUHOMY
KOHTPOJIIO 110 JTUCIIUTIINHE.

OpraHu3anusi CaMOCTOSATENFHOW pPabOThl OOYYAIOMIMXCS PETJIAMEHTUPYETCS H pPMATUBHBIMH JIOKYMEHTAMH,
y4e0HO-METOAMYECKON TUTEPATyPOil U AIEKTPOHHBIMU 00pa30BaTEILHBIMU PECYPCAMH, BKITIOUAS:

[Mopsinok opraHu3anuy M OCYIIECTBIEHHUs 00pa30BaTENbHON AEATEIHHOCTH 10 00pa3oBaTelIbHBIM MpOrpamMMaM
BBICIIET0 00pa3oBaHMsi — IporpaMmaM OakajiaBpuaTta, INporpaMMaM CIEHHaJIMTeTa, HporpaMMaM MarucTparypsl
(yTBeprkAEHHBIH NpuKa3oM MUHHCTEPCTBA HAyKH M BbIcuiero obpasoBanus Poccuiickoit Denepanuu ot 6 anpens 2021
ronaa Ne 245)

VYcraB  (enepanbHOrO  rocyapCTBEHHOIO — aBTOHOMHOTO — oOpaszoBaresibHOTO — yupexaeHus — "KazaHckuit
(ITpuBomxckuit) penepanbHbIA yHUBEpCUTET"

IlpaBuna BHYTpPEHHEro pacropsiika (elepalbHOro TroCyJapCTBEHHOTO aBTOHO HOro 00pa3oBaTeNbHOTO
yUpexAeHHUs BhICIIEro npodeccnonansHoro oopazosanus "Kazanckuii (IIpuBospkckmii) ¢heaepanbHbIi yHUBEpCUTET"

JlokanbHEIC HOPMATUBHBIC aKTbL Kaszanckoro (HpI/IBOJ'DKCKOFO) (I)ez(epam,ﬂoro YHUBCPCUTCTA



6. ®oHA O1IEeHOYHBIX CPEICTB MO TUCHUTIIINHE (MOYJII0)

DoHJ OLIEHOYHBIX Cp€aACTB IO AUCHUIIIIMHC (MO,Z[yJ'IIO) BKJIIOYA€T OLCHOYHBIC MaTCpHalibl, HAIPABJICHHBIC Ha
IPOBEPKY OCBOCHUA KOMHeTeHHHﬁ, B TOM 4YHCIJIC 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. @OHJ OIIEHOYHBIX CpCACTB BKJIIOYACT
OILICHOYHBIC CPCACTBA TCKYIICTO KOHTPOJISL U OHCHOYHBIC CPEACTBA HpOMe)KyTO‘IHOﬁ aTTCCTalluu.

B (oHe OLICHOYHBIX CPECTB COACPIKUTCS CIeAyoIas HHPpOpMAIHs:

- COOTBETCTBUE KOMIICTCHIIUH IIAHUPYEMBIM Pe3yJIbTaTaM 00y4eHHS 10 TUCLIUILTHHE (MOAYIIIO);
- KpUTEPUH OIICHUBAHMs C(HOPMUPOBAHHOCTH KOMITCTCHIIUH;

- MeXaHu3M (HOPMHUPOBaHUS OIEHKH 1O JUCIMILIHHE (MOAYIIIO);

- OMKCaHUC MOPsAKA IPUMEHEHHS U MPOLCAYPhI OIICHUBAHUS JUTS KaXKI0T0 OI[CHOYHOTO CPECTBA;
- KPUTEPUH OLICHUBAHUS ISl K&XK/I0T0 OLIEHOYHOTO CPEJICTBA;

- COICp)KaHWE OIICHOYHBIX CPEICTB, BKJIIOYAs TPEOOBAaHUS, NPEABABISICMBIC K JCHCTBHAM OOYYarOIIHXCS,
JIEMOHCTPUPYEMBIM pe3yJIbTaTaM, 3aJaHus Pa3IMYHBIX THIIOB.

®DoHJT OLIEHOYHBIX CPEJCTB MO TUCHUILTMHE HaxoauTcs B [Ipunoskennu 1 k mporpaMMe JUCHUILTUHBL (MOIYITIO).

7. Ilepeyensb auTepaTypbl, HOOXOAMMOI 1JIs1 OCBOEHUS TUCHUIJIMHBI (MOYJIs1)

OcBoeHHME MUCHUIUIMHBI (MOAYJISL) MpPEAnoiaraeT U3y4eHne OCHOBHOM M JOMOJHUTENBHON YUeOHON NTUTEepaTyphl.
Jluteparypa MOXeT ObITh JOCTYIIHA 00YYArOIIAMCS B OJTHOM U3 JIBYX BapHaHTOB (JIHOO B 000MX M3 HUX):

- B DJJICKTPOHHOM BHJC - HYCPE3 DJICKTPOHHBIC OMONHOTEYHbIE CHCTEMbI HAa OCHOBAHUHU 3aKIIOYEHHBIX KDY
JOroBOpPOB C HpaBOO6J’IaZ[aT€J'I$IMI/I;

- B IIeyaTHOM Buje - B Hayunoii oubnuoreke Enabysxkckoro uncturyta KOVY.. OOyuaromuecs moay4amT y4eOHY0
IUTEpaTypy Ha aOOHEMEHTE [0 YHWTATEJIbCKUM OWIIeTaM B COOTBETCTBHM C IpaBWIAMH MOJb30BaHus HayuHoii
OUOINOTEKOI.

OJNeKTpOHHBIC U3/IaHMsI AOCTYIHbI JUCTAHIIMOHHO U3 JIIO00N TOYKU NMPH BBEACHUHU O0YUaAIOIIMMCS CBOETO JIOTHHA U
napojs OT JMYHOro KaOuHera B cucreMe "DIEKTpoHHBIA yHHBepcuTeT". IlpM HCIONB30BaHUM TMEYATHBIX W3AaHHUN
OubnroTeuHsli (GOHJ AOJKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacyera He Menee 0,25 sk3emmuisipa Ha KaKAoTo
o0yyJaromierocst U3 4ucia JInL, 0OJJHOBPEMEHHO OCBaWBAIOIINX JAHHYIO AUCLUILUINHY.

Iepeyens yueOHOM aUTEPATYPBI, HEOOXOJUMOM TSI OCBOCHHS TUCIMIUIMHBI (MOIYJIs1), HaxoauTcst B [IpumoskeHun 2
K paboueil mporpamme IUCHUILIMHBL OH TOMJIEKHUT OOHOBJIECHHIO INPH HM3MEHEHUH YCIOBUi 10roBopoB KOV ¢
MIpaBoOOJIAAAaTeNIMI AJIEKTPOHHBIX H3JaHMA W TpPH H3MEHEHMH KOMIUIeKTOBaHUS ¢oHnoB HayuHoit OuGimorexn
Enabyxckoro uacturyta KOVY.

8. Ilepeuenb pecypcoB MH(POPMAIHOHHO-TEIEKOMMYHUKANIMOHHOW ceTu '"WHTepHeT'", HE0OXOAUMBIX s
OCBOEHUS TMCUMILJIMHBI (MOIYJIsA)

Maremarmndeckuii moprai - http://mathportal.net/
O61epoccuiickuii MaTeMaTudeckuii moprain - http://www.mathnet.ru/

Ouuuknoneaus Kpyrocser - https://www.krugosvet.ru/enc/nauka i_tehnika/matematika/ALGEBRA .html

9. Meroauyeckue yKazaHus AJ1si 00y4al0uXxcsi 0 OCBOEHUIO TUCHUILTUHBI (MOAYJIsT)

Buna padort MeToauyeckue peKoMeHIAIUU

JICKIIUN .HCKL[I/IOHHLIC 3aHATUA ITPOBOAATCA C UCTTOJIB30BAHUEM UHTCPAKTUBHBIX TEXHOJIOTUH U npeamnoJararoT
AKTHBHOC Yy4aCTHUEC CTYACHTOB. I[J'If[ MOATOTOBKHU K 3aHATHUAM PEKOMCEHAYCTCA BBLACIIATL B MaTECpHATIC
l'IpO6J'I€MHI:I€ BOIIPOCHI, 3aTparuBac€MbIC MpPEogaBaTeJIEM B JICKIIUU, U TPYIIIIUPOBATH I/IH(I)OpMaIII/IIO
BOKpYT HHUX. KenareapHO BBIJICTIATH B I/ICHOHB3YCMOﬁ JIMTEPATypEC MMOCTAHOBKH BOIIPOCOB, HAa KOTOPLIC
Ppa3HbIMH aBTOpaM MOTYT OBITh JIaHbI PA3JIMYHBIC OTBETHI. Ha ocHOBaHNM OCTaHOBKHM TaKHUX BOIIPOCOB
cIenyer CO6I/IpaTB APTYMEHTHI B ITOJIb3Yy PA3JIMYHBIX BAPUAHTOB PEHICHUSA IMTOCTABJICHHBIX HpO6J’I€M.

npaktudeckue | [lepen npakTUUECKUM 3aHATHEM CIEAYeT U3yUUTh KOHCHEKT JEKIMH U PEKOMEHJI0BaHHYIO

3aHATUA Ipero/iaBaTeNeM JUTepaTypy, oopaias BHUIMaHHe Ha IPAKTHUECKOE TPUMEHEHHE TEOPHHU U Ha
METOAMKY peIIeHHUs TUIIOB X 3a7ad. Ha mpakTudeckoM 3aHATHH ITIABHOE - YSICHHUTH CBSI3b PEIIaeMBbIX
3a/1a4 ¢ TEOPETHUECKIMH TOJ0XKeHUAMU. [Tpn pereHnu npeioKeHHOH 3aa4l Hy>KHO CTPEMHUTHCS He
TOJIBKO MOJTyYUTh MPAaBUIBHBIA OTBET, HO M YCBOHUTH OOIINIT METO peIIeHHs MOT00HBIX 3a1ad.

camoctos- | CamocTosTenpHas paboTa moJpa3eisaeTCs Ha CAMOCTOSTEIbHY IO pad0Ty Ha ayJUTOPHBIX 3aHATUSIX U Ha
TenbHas paboTa| BHEAYIUTOPHYIO CAMOCTOSATENbHYIO paboTy. CaMocTosTebHAs paboTa 00yJaroNIMXCsl BKIIOYAeT KaK
MOJIHOCTHIO CAMOCTOSTEILHOE OCBOCHUE OTACIBHBIX TeM (Pa3/IesioB) TUCHHUILIMHBI, TAK H IPOPabOTKyY
TeM (pas3zieNioB), OCBAMBAEMBIX BO BpeMs ayAUTOPHON paboThl. Bo BpeMst caMOCTOSITENBHON pabOTEI



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

o0ydarommuecs YNTalOT U KOHCIIEKTUPYIOT YUEOHYI0, HAYYHYIO U CIIPAaBOYHYIO JIUTEPATyPy, BBIIOIHSIIOT
3aJjaHusl, HaIlpaBJICHHbIE Ha 3aKpeIUICHHE 3HAHUHI U 0TPabOTKY yMEHHH 1 HaBBIKOB, TOTOBSTCS K
TEKyIEMY U IPOMEXKYTOUHOMY KOHTPOJIIO 0 AUCIUILIHHE.

9K3aMEH DK3aMeH 10 Kypcy MPOBOAUTCS 10 OmiieTaM. B kaxkmoM OmiieTe oiH TEOPETHUECKUIA BOIPOC M OJTHA
3ana4a. [locne oTBeTa CTYIEHTY MOTYT OBITh 3a/IaHbl JOTIOJIHUTENBHBIE BOIIPOCHI, KaK 10 MaTepHaiam
Ouiera, TaKk ¥ 10 OCHOBHBIM OIIPEEIICHUSIM Kypca B IIEJIOM.

[Ipu moaroToBKe K SK3aMeHy HE0OXOIMMO ONUPATHCS, TPEXK/IE BCETO, HA KOHCIIEKTHI JICKIUH 1
PEKOMEHI0BaHHbIE HCTOYHUKH MH(OPMALIUH, BECh 00BEM PabOTHI PEKOMEH/Iy€eTCsI PacIpeielisiTh
PaBHOMEPHO IO AHAM, OTBEAEHHBIM TS MOATOTOBKH K 9K3aMEHY U KOHTPOJIUPOBATh KaX bl A€Hb
BBITIOJTHEHHST PaOOTHI.

10. IlepeyeHb HMH(POPMANUOHHBIX TEXHOJOTUI, HUCMOJIb3YeMbIX MPH OCYHIECTBJEHHU 00Pa30BATEIbHOIO
npouecca Mo AMCHUIIMHE (MOIYJI0), BKJIOYAsi NepeyeHb NPOrPaMMHOro odecneyeHuss U HH(OPMAIUOHHBIX
CIPaBOYHBIX cUCTeM (MPH HEOOXOTUMOCTH)

[lepeuerp WHPOPMAIMOHHBIX TEXHOJIOTHH, UCHOIB3YEMBIX TPH OCYIICCTBICHHH 00pa30BaTENFHOrO MpoIecca Io
MUCHHIUIHHE (MOJMYII0), BKIIOYAsl MEpedeHb MPOTPaMMHOTO oOecreueHus W WH()OPMAIMOHHBIX CHPaBOYHBIX CHCTEM,
npencrasicH B [prnokenun 3 k pabodeit mporpaMme TUCIUATUIAHBL (MOIYIIA).

11. Onucanue MaTepHAJbLHO-TEXHMYeCKOil 0a3bl, He0OXOAMMON /sl OCylIecTBJIeHMsI 00pa30BaTeIbHOIO
npouecca no JUCHUILUINHE (MOIYJIIO)

VYuebnast ayauropus Ne 88 (423600, Peciyonuka Tartapcran, r. Ema6yra, yi. Kasanckas, n. 89) mis nposeaeHus
3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOTO THUIA, TPYMNOBBIX M MHAMBHUIYaJIbHBIX KOHCYJIBTAIlMH, TEKYIIEro
KOHTPOJISI © IPOMEXYTOUHOH aTTectaryu. Kommiuekr mebenu (nocagounsix Mect) 36 mt. Kommiekt mebenn (ITocagodHbIx
MecT) Ui mperonaBatens | mr. MHTepakTuBHas TpuOyHa Panasonic VX400 1 mr. MoruTtop LG,22d 1 mr. IIpoexTop
Panasonic VX400 1 mt. Komomkum 20w 6 mr. Ycumurens 3000w, mukmep Xenyx1202, mukpodoHB! . DKpaH
MyIbTEMeINHEIA 1 mT. MenoBas mocka HacteHHas 1 mrT. CTeHOpl HacTeHHBIe 6 mT. BebO-kamepa 1 mT. Beixon B
WHTepHeT, BHYTPHBY30BCKasi KOMIBIOTEPHAsI CETh, JOCTYI B 3JIEKTPOHHYIO HH()OPMALHMOHHO-00Pa30BaTEIbHYIO CpELy.
Habop yueOHO-HArIsIIHBIX MOCOOMIA: KOMIUICKT NPE3CHTAlNi B 3JIEKTPOHHOM (hopMare MO MperoJaBaeMoil AUCIUIUINHE
3-5 wir.

Vuebnas aymuropust Ne 81 (423600, Peciyonuka Tartapcran, r. EmaGyra, yi. Kaszanckas, n. 89) mis nposeaeHus
3aHATHH JIEKIIMOHHOTO THIA, 3aHATHH CEMHHAPCKOI'O THUIA, I'PYMIIOBBIX M HWHAWBHUAYANbHBIX KOHCYJIBTAlUH, TEKYIIEro
KOHTPOJSI M MPOMEXyTOuHOH arrtecramuu.. Kommiuexkt wmebenn (mocamousnbix MecT) 40 mT. Kommiekr wmeGenn
(mocamouHbIX MecT) Juisl penojaBatens 1 mT. MenoBasi nocka HacteHHas 1 wT. MHTepakTuBHas TpuOyHa intel core i3 1
mrt. Mynsrumeauiiabiil 9kpaH 1 mr. Morurop LG,22d 1 mt. [Ipoektrop EPSON EB-980W 1 mr. Konmonku 20w 6 mT.
Yewmurens 3000w, mukmep Xenyx1202, mukpodonsl. [Toptperst 5 mT. BeG-xkamepa 1 mr. Beixon B HHTepwer,
BHYTPUBY30BCKasi KOMITBIOTEPHAsI CETh, JOCTYI B 3JIEKTPOHHYI0 WH(popManmoHHO-0OpasoBaTenbHylo cpexy. Habop
y4eOHO-HATJISAHBIX TOCOOMH: KOMITIEKT IPEe3eHTalii B 3JIEKTPOHHOM (popMare 110 MperoAaBacMoi AUCIUILUIMHE 3-5 MIT.

VYuebnast ayauropus Ne 69 (423600, Peciyonuka Tartapcran, r. Emabyra, yn. Kazanckas, 1. 89) s nposeneHus
3aHATHI JICKIIMOHHOTO THIMA, 3aHSATUH CEMHHApCKOTO THIIA, I'PYIIIOBBIX W MHIMBHUAYAIbHBIX KOHCYJBTALUH, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUYHOM artectaunmd. Komruiekt Mebenu (nmocagouneix wMect) 36 mr. Komriekt Mmebenn
(mocamouHbIX MecT) Ui mpernonasatens | mr. MaTepakTuBHas TpubyHa intel core i3 1 mT. [Ipoektop Panasonic VX400 1
mT. DKkpad MyabTuMenuiineiid 1 mr. Kogonku 20w 6 mt. Ycumurens 3000w, mukmep Xenyx 1202, mukpodonsl. Jlocka
MenoBasi HacteHHas | mT. Kaprumaer 19 mT. Beb-kamepa | mT. Habop ydeOHO-HArMAAHBIX MOCOOWI: KOMILIEKT
MIPE3CHTAIMH B JIEKTPOHHOM (opmarte 1o mpenoaaBaeMoil qucuuiuimHe 3-5 mT. Brixox B MHTepHET, BHYTpHUBY30BCKas
KOMIBIOTEPHAS CETh, IOCTYII B AIEKTPOHHYIO HH()OPMAIIIOHHO-00pa30BaTEIbHYIO Cpeay.

Vuebnast ayautopus Ne 86 (423600, Peciy6uika Tarapcran, r. Emabyra, yn. Kazaunckas, x. 89) mist npoBeneHus
3aHATUH JIEKIMOHHOTO THIA, 3aHATHUA CEMHHAPCKOrO TUIMA, IPYNIOBBIX M WHAMBUAYAIbHBIX KOHCYJbTAllUH, TEKYIIEro
KOHTPOJS ¥ TPOMEXKYTOYHOHN arrectanuu. Komrurekr mebemu (mocamounerx Mmect) 100 mr. Komrutekr mebenn
(mocamouHbIX MecT) Juis npenoaasaTens 1 mr. MenoBast nocka HactenHast | T. HTepakTuBHas TpubyHa intel core i3 1
mr. Monntop LG,22d 1 mr. IIpoektop Panasonic VX400 1 mr. Komonkn 20w 6 mr. Yemwmrens 3000w, Mukiiep
Xenyx1202, muxpocdonsl, [Toprperst 12 mT. Be6-kamepa. Beixox B MHTEpHET, BHYTpHUBY30BCKass KOMIbIOTEPHAs CETh,
JIOCTYIl B 3JIEKTPOHHYIO HHGOPMAIMOHHO-00pa3oBaTenbHy0 cpeay. Habop ydeOHO-HArNsSgHBIX TOCOOWH: KOMIUIEKT
MIPE3CHTAIMH B 3JISKTPOHHOM (opMate 1o IpenogaBaeMoi AUCIUIUINHE 3-5 mT.

VuebOnas ayauropus Ne 78 (423600, Peciyonuka Tarapcran, r. Ema6yra, yi. Kasanckas, 1. 89) s nposeneHus
3aHATHI JIEKIMOHHOTO THMA, 3aHSATUH CEMHHApCKOrO THIA, IPYIIOBBIX W HMHIWBHUAYAIBHBIX KOHCYJBTALHUH, TEKYIIETO
KOHTPOJISI M TIPOMEXYTOYHOH arrectanuu. (3anm cyneOHbIX 3acemanuii). Komruiekr mebenu (mocagoyHbix MecT) 36 IiT.
Komrmuiekt mebenu (nocaao4Heix mMect) i npernongasarens | mr. TpuOyna 1 mr. MenoBast nocka nepeaBmxHas 1 mr.
Mapter 4 mr. Cyne6nsie kpecna 3 mr. @naru 2 mr. Crenapt 6 mr. Cron 6onbmoi 1 mr. Hoytoyk ICL Pil55 1 mr. Be6-
kamepa | m. Beixon B MHTepHeT, BHYTPHBY30BCKasi KOMITBIOTEpHAs! CETh, JOCTYI B JJICKTPOHHYIO MH(OpManMOHHO-
oOpazoBarenbHyt0 cpexy. Habop ydeOHO-HArysiHBIX MOCOOMI: KOMIUIEKT Ipe3eHTaluil B 3JEKTpOHHOM (opmare 1o



MIpeTogaBaeMon JUCTIMILTHHE 3-5 1mT.

VueGnas aymuropust Ne 88 (423600, Pecniyonuka Tartapcran, 1. EmaGyra, yi. Kaszanckas, a. 89) mwist nmpoBeneHus
3aHATHI JIEKIMOHHOTO THIMA, 3aHATUH CEMHHApCKOTO THIIA, IPYIIOBBIX W HMHIWBHAYAIBHBIX KOHCYJIBTALUH, TEKYIIETO
KOHTPOJIS ¥ IPOMEXKYTOUHOM aTTecTarmu. KoMruiexkT mebenu (mocagodnasix Mect) 28 mT. Kommiekt mebenn (mocagogHbIx
Mect) s npenogasatens 1 mr. Tpubyna 1 . MenoBas nocka HacrenHas 2 mt. Hoyroyk ICL Pi155 1 mr. Be6-xamepa 1
mr. Beixox B VHTepHeT, BHYTpPHMBY30BCKas KOMIIBIOTEpPHAs CETh, JOCTYyNl B JJIEKTPOHHYIO WH(OPMAIIOHHO-
oOpazoBarenbHy0 cpeny. Habop ydeOHO-HArysiiHBIX MOCOOM: KOMIUIEKT Ipe3eHTaluil B 3JEKTpOHHOM (opmare 1o
IIpernoiaBaeMoil TUCIUILIMEE 3-5 HIT.

Vuebnast ayautopus Ne 84 (423600, Pecy6uika Tarapcran, r. Emabyra, yn. Kasaunckast, a. 89) mmst npoBeneHust
3aHATHUI JISKIIMOHHOTO THIIA, 3aHATUH CEMHHApCKOI'0 THIIA, I'PYIIIOBBIX W WHIMBHUAYAJIbHBIX KOHCYJIBTALlUH, TEKYIIEro
KOHTPOJIS B IPOMEKYTOUHOH aTTecTarmu. KoMruiekt mebenn (mocagodnsix mect) 62 mr. Komriekt Mebemnn (mmocagoIHbIX
MecT) s npeniogasarens | mT. MaTepakTHBHAs TpuOyHa intel core i3 1 mt. Monurop LG,22d 1 mT. [IpoekTop Panasonic
VX400 1 mr. Komorku 20w 6 mr. Ycumurens 3000w, mukmep Xenyx 1202, Mukpo¢doHbL. DKpaH MyIbTUMEIUHHBIN | mIT.
Memnosass nocka HacteHHas | mr. Iloprperer 10 mr. Kaprmmaer 20 mT. Be6-kamepa 1 mT. Beixom B HHTepHer,
BHYTPUBY30BCKasi KOMIIBIOTEpPHAsI CETh, NOCTYI B 3JIEKTPOHHYI0 HH(pOpMannoHHO-0Opa3oBaTenbHylo cpexmy. Habop
y4eOHO-HATJISIHBIX TIOCOOMIA: KOMIUICKT MPE3CHTAIHH B DJICKTPOHHOM (hopMaTe Mo MpernoaBaeMoi JTUCIUIUIMHE 3-S5 IIT.

12. CpeacrBa agantauvu NpenoJaBaHus AMCUMILIMHBI K NOTPeOHOCTAM 00y4aroluXxcsl HHBAJIMAOB U JIMI €
OrpaHUYeHHBIMH BO3MOKHOCTSIMHU 37I0POBbSI

[lpu HeoOXoaMMOCTH B 00pa30BaTENIbHOM IPOLECCE IMPHUMEHSIOTCS CIEAYIOIIHNEe METOAbl W TEXHOJOIHH,
00JIeryaronye BOCIPHUITHE WHPOPMALNUH OOYYAIOIIUMHUCS MHBAIUIAMH U JIMIAMH C OIPAHHMYCHHBIMUA BO3MOXKHOCTSIMH
3]I0POBbS:

- CO3JaHuec TEKCTOBOM BEepcuu II000r0 HETEKCTOBOI'O KOHTEHTA 4 €ro  BO3MOXXHOI'O npeo6pa3OBaHI/m B
AJIbTCPHATHBHBIC (I)O]I)MLI, y,HO6HLIe JI pa3JINdHbIX HOHBBOBaTeHeﬁ;

- CO3/1aHNC KOHTCHTA, KOTOpLIP‘I MOJXHO IPCACTABUTL B Pa3/IMYHBIX BUAAX 0e3 MNOTCPU NAaHHBIX WIIM CTPYKTYPHI,
npeaycMOTpEeTb BO3MOKHOCTD MaCH.ITa6I/IpOBaHI/I$[ TCKCTa H H306pa)1(eHI/Iﬁ 0e3 MOTEePHU KadeCTBa, IMPCAYCMOTPETH
JOCTYITHOCTD YIIPABJICHUSA KOHTCHTOM C KJIaBUATYPBbI;

- CO3/1aHHEe BO3MOXKHOCTEH sl 00Y4aIoIIMXCsl BOCOPUHUMATD OJJHY H Ty K€ UH()OPMALIUIO U3 Pa3HbIX UCTOYHUKOB -
HarpuMep, Tak, YTOObI JIMIA C HapyLUICHWS MU CIyXa MOJydald WH(OpMAlWI0 BU3yalbHO, C HApYLICHUSIMHU 3pPEHUS -
ay/IMajbHo;

- MpUMEHEHHE MPOTPAMMHBIX CPEJCTB, OOECIEYMBAIONINX BO3MOXKHOCTh OCBOCHMS HABBIKOB M YMEHHH,
(bopMUpYEeMBIX JMCIMIUIMHON, 3a CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM WYHCJIE BUPTYAJIbHBIX JlabopaTtopuil u
CHUMYJIALIMOHHBIX TEXHOJIOTUil;

- TpPUMEHEHWE JUCTAHIMOHHBIX O0O0pa30BaTENIFHBIX TEXHOJOTHH JUId Iepefauyn WH(opManmy, OpraHH3aLuH
pa3nuuHbIX (OpM MHTEpaKTHBHONH KOHTAaKTHOH paboTHl OOydaromerocs ¢ NpenojaBaTesieM, B TOM 4YHciIe BEOMHapOB,
KOTOPBIE MOTYT OBITh HCIOJB30BAaHBI I MPOBEACHUS BUPTYAJIbHBIX JIEKIIMHA C BO3MOXKHOCTBIO B3aUMOJECHCTBHUS BCEX
YYaCTHUKOB AMCTAHIIMOHHOTO OOYyYEHUs, MPOBEACHUS CEMHHApPOB, BBICTYIUICHHUS C JOKJIAJAaMHU M 3aIIUTHl BBHIIOTHEHHBIX
paboT, npoBeeHNU TPEHUHIOB, OPTaHN3AI[MH KOJIJIEKTUBHOI paboThI;

- HNPUMCHCEHHEC JUCTAHIMOHHBIX O6pa30BaT€J'IBHLIX TEXHOJIOTHHA Ul OpraHu3alu (1)OpM TEKYLIETO U
MIPOMCIKYTOYHOT'O KOHTPOJIA;

- YBCIMYECHHUE TIPOJOJDKUTCIBHOCTU CHa4Yu O6y‘-Ia}OH_II/IMC$I WHBAJIUIAOM WX JHUIOOM C OIpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710pOBbs ()OPM ITPOMEKYTOUHOH aTTECTANK 110 OTHOLICHHUIO K YCTaHOBJIEHHOH NMPOAOKUTEIBHOCTH HX
ciavu:

- MPOJOJDKUTENBHOCTH CHAYM 3a4€Ta WM 3K3aMeHa, IMPOBOIAMMOrO B IMUCBMEHHOU (opme, - He Gonee gem Ha 90
MUHYT;

- TIPOJOJDKUTEIHHOCTH IIOJTOTOBKM OOYydaromerocsi K OTBETy Ha 3a4éTe WM SK3aMEHE, NPOBOJMMOM B yCTHOH
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENHHOCTH BBICTYIUICHUST 00YYarOIIETroCs IPH 3alllUTe KYPCOBOM Pa0OTHI - He OoJiee ueM Ha 15 MHUHYT.
IIporpamma cocraBiena B cooTBeTcTBUHM ¢ TpeboBanmsmu OI'OC BO u y4yeOHBIM IUIAHOM IO HAMpaBICHHUIO

44.03.05 "Tlegarorndyeckoe oOpazoBanue (C ABYMs MPOQPMISIMU MOATOTOBKH)" M MPOQMIIO MOATOTOBKM "MaTtemarnka u
nadopmaruka".



Ipunooiwcenue 1
K paboueli npoepamme OUCYUNIUHBL (MOOYJs)
51.0.07.02 Aneebpa

MMHHUCTEPCTBO HAYKU U BBICIIETO OBPA3OBAHMS POCCUMCKON ®EJIEPALTAN
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1. COOTBETCTBUE KOMIETEHIIUI IMJIAHUPYEMBIM PE3YJBTATAM OBYUEHUS 11O

JANCHUIIJIMHE (MOAYJIIO)
Kon m nHammenoBanme | MHIuKaTOpBI noctmkenns | OneHOYHbIE CPEACTBAa TEKYHIEro KOHTPOJISI H
KOMIIeTEHIIUH KOMIIeTeHIU I s JAHHOM | MPOMEKYTOYHOM aTTecTaluu
JHCHMILTHHBI
YK-2 Crocoben | 3HaTh TpeOoBaHUA K onpeieficHn0 | TeKylmii KOHTPOJIb:

OTIpeneNATh Kpyr 3amad
B paMKax IOCTaBJIEHHOMI
LEJTH 3¢ BEIOHpATH
ONTHMAJIbHBIE CIIOCOOBI
WX pElIeHUs, UCXOIs U3

3a/1a4 B paMKax IOCTaBJICHHON
1enn; 0a30BBIE CIIOCOOBI peIIeHIUs
3a/aq areOpel ¢ y4eToM
JICHCTBYIOIUX CTAHIAPTOB

YcTHBIM 00pocC N0 TEMaM:
Tema 1. BBenenue B anredpy.

Tema 2. AnreOpandecKkre CHCTEMBI.
Tema 3. MatpH1ibl U ONpeneTUuTeNH.
Tema 4. CucteMbl TMHEHHBIX ypaBHEHUI.

JIEUCTBYIOIIUX YMeTh onpenensaT OCHOBHBIE U Tewma 5. BekTOpHbIE IPOCTPAHCTBA.
MPaBOBBIX HOpM, | cneuuguyecKue 3a1a4u B paMKax Tema 6. JIuHelHbIE ONIEPaTOPHI.
HUMEIOLIUXCSA PECYPCOB U | IIOCTABICHHOMU LIEJIH, BBISIBIATH U Tema 7. I'pynnsl. Kosbna.
OTrpaHU4YEHUN AaHaJIU3UPOBATH PA3IINYHBIE Tema 8.  MHOro4JeHsI. Onepanuu ~ Han
CHOCOOBI pelIeHNUs 3a/1a9 alNreOpsl M | MHOTOWICHAMH.
apryMEHTHPOBAaTh UX BEIOOD Tema 9. MHOrOUJIEHBI OT OJHOW NEPEMEHHOM.
Tema  10. MHorouneHsl OT  HECKOJIBKHX
BnaneTs HaBbIKaMM ONPEEIECHUS NIEPEMEHHBIX.
OCHOBHEBIX U crieruduuecknx 3agad | Tema 11. AnreOpamdeckne W TpaHCICHACHTHBIC
B paMKax IOCTABJIEHHOM LieJH, 3JIEMEHTHI.
BbIOOpA paIlMOHAJIBHBIX CIIOCOOOB KonTponbHas paboTa 1o Temam:
peuienus 3aaa4 areops Tema 1. Beenenue B anreOpy.
Tema 2. AnreOpandecKkue CHCTEMBI.
Tema 3. MaTpH1ibl U ONpeNeTUTEIH.
Tema 4. CucteMbl TMHEHHBIX ypaBHEHHUI.
Tema 5. BekTopHBIE IPOCTPAHCTBA.
Tema 6. JIuneliHble ONIEpaTOPHI.
Tewma 7. I'pynmel. Konbua.
Tema 8. MHOTro4JIeHEI. Onepauuu HaJl
MHOTO4JICHAMH.
Tema 9. MHOroOUJIEHBI OT OJHOW EPEMEHHOM.
Tema 10. MHoOrouneHsl OT  HECKOJBKHX
MepEMEHHBIX.
Tema 11. AnreOpandeckue M TpPaHCICHICHTHBIE
JJIEMEHTHI.
IIpoMeskyTOoUHasi aTTecTalUs:
Oxzamen
OIIK-8 CnocobeH | YMETh OCYIIECTBIATh Tekyuuii KOHTPOJIb:
OCYLIECTBIISITh 3(h(HEeKTUBHYIO MIEIarOTHIECKYIO YcTHBIH Onpoc 1Mo TeMaM:
MeAarornyeckyro JIeSITENIbHOCTh Ha OCHOBE Tema 1. BBenenue B anreopy.

JIeATENHLHOCTL HA OCHOBE
CHEUANIbHBIX Hay4YHBIX
3HaHUH

CIICIMATIbHBIX HAYYHBIX 3HAHHUH B
obnactu anredpbl

Brnanets ciocoOHOCTBIO
OCYIIECTBIATH 3 (HEeKTUBHYIO
NEAArorni4CeCKyro ACATCIbHOCTD Ha
OCHOBE CIICIHAJIbHBIX HAYYHBIX
3HaHU B 007acTH anreOpsl

Tema 2. AnreOpandeckue CUCTEMBI.
Tema 3. Matpuibl U OIpeaenTuTenn.
Tema 4. CucteMbl TMHEHHBIX YpaBHEHUI.
Tema 5. BekTopHbIE IPOCTPAHCTBA.
Tewma 6. JInHeHHbBIE OTIEPATOPHI.

Tema 7. I'pynnsl. Kosbna.

Tema 8. MHorouiaeHsl. Onepanuu HaL
MHOTOYJICHAMH.

Tema 9. MHOTOUJICHBI OT OTHOW IEPEMEHHOM.

Tema 10. MHorouiaeHel  OT  HECKOJIBKHX
MEePEMEHHBIX.

Tema 11. AnreOpanueckue W TpaHCLECHICHTHBIC
9JIEMEHTBI.

KonTtpospHas paboTa 1mo Temam:

Tema 1. Beenenue B anreopy.

Tewma 2. Anrebpandeckne CUCTEMBI.

Tema 3. Matpuiis! 1 ONpeIeTuTeN .

Tewma 4. CucTeMbl TMHEWHBIX YpaBHEHUH.

Tema 5. BekTopHBIE IPOCTPAHCTBA.

Tewma 6. JIuHelHBIC OTIEPATOPHI.




Tema 7. I'pynnsl. Konbna.
Tema 8. MHOro4IeHbL.
MHOTOWJICHAMHU.

Tema 9. MHOTOUJIEHBI OT OJJHOU MEPEMEHHO.

Tema  10.
NepEeMEHHBIX.
Tema 11. Anrebpandeckue
JIIEMEHTBHI.

MHorouaeHsb!

IIpomexyTouHasi aTTecTanms:

Okzamen

Onepauuu HaJ

oT HCCKOJIBKHX

U TpPaHCICHICHTHBIC

2. KPUTEPUU OLIEHUBAHUSA COPOPMUPOBAHHOCTH KOMITETEHITAM

Kommer 3aurteHo He 3auteno

eHIus Beicokmii ypoBeHb | Cpeanuii ypoBenb | Huzkuii yposenb | Huzke  moporosoro
(0OTJIMYHO) (xopouo) (YAOBJ1€TBOPUTEIBHO) YPOBHS
(86-100 6aa10B) (71-85 6as10B) (56-70 6a;1;10B) (Hey10BJIETBOPUTEb

HO)
(0-55 6ajiioB)

VK-2 3HaeT TpeOoBaHUA K 3HaeT OCHOBHbIE 3HaeT OTJEeNbHbIE He 3naer TpeboBanus
OTpENIeICHHUIO 33134 B TpeGOBaHUs K TpeGOBaHUS K K OIIPE/ICIICHHIO 33/1a4
paMKax IOCTaBJICHHON | ONpeJeNeHuIo 3a/1a4 B OIIPE/ICIICHUIO 33124 B B paMKax
1enu; 6a3oBbIe paMKax MOCTaBJICHHOM paMKax MOCTaBJICHHOM MOCTABJICHHOH Liely;
CHOCOOBI pelIeH s ueny; 6a3oBble CIOCOOBI | LieNu; 0a30BbIE CIIOCOOBI 6a3oBbIe CIIOCOOBI
3a/1a4 anreOpol ¢ pelieHus 3aua4 anreOpsl | pelieHus 3aa4d aureOphl ¢ | pelleHus 3aaa4d
Y4ETOM JECUCTBYIOIIMNX C YYETOM JECHCTBYIOLIUX Y4ETOM JCUCTBYIOLINX anreOpsl C y4eToM
CTaHAAPTOB craHzaptoB. Jlomyckaer craHznaptoB. Jlomyckaer JIEUCTBYIOIINX

HE3HAYUTENIbHbIC OMIMOKK | TUMWYHBIC OIIHOKHU TPH CTaHAAPTOB

TIPY OTBETE Ha BOTIPOC OTBETE Ha BONPOC HIIH

WIN PEIeHUH pELIeHNH TOCTABICHHOMH

TIOCTABJICHHOH 331a4u 3aJa4n
YMmeeT onpenensTs Ymeer onpenensTs Ymeer onpenensTs He ymeer onpenensts
OCHOBHBIC 1 OCHOBHBIC U OCHOBHBIC 3a/1a4U B OCHOBHBIC 1
cneuuduyeckue 3ajaun | crneuuuyeckue 3aJaul B | paMKax NOCTaBJICHHOM cneuuduyeckue
B paMKax paMKax MOCTaBJICHHOMN LCJIIHU, BBISABIIATH U 3aJa4u B paMKax
MOCTaBJICHHON eiu, LCJIIHU, BBISABIIATh U AHaJIU3NPOBaTb OCHOBHBLIC MOCTaBJICHHOMN CIu,
BBISABJISITD U AHaJIN3NPOBATh CIOCOOBI peuicHu 3aga4 BBISABIISITD U
aHaJIM3UPOBATh OCHOBHBIE CIIOCOOBI anreOpsl 1 aHaJIM3UPOBATh
Ppas3JIMuHbIE CIIOCOOBI peleHus 3a7a4 anreOpel. | apryMeHTHpPOBaTh UX PpasyIMuHbBIe CIIOCOObI
pemeHus 3a1a4d Homyckaer BbEIOOD. Jlomyckaer peneHus 3a1a4d
anreOpsl 1 HE3HAYHUTEINIbHbIC OIIMOKK | TUIWYHBIC OIIHOKHU TPH anreOpsl 1
apryMEeHTHPOBaTh X TIPY OTBETE Ha BOIIPOC OTBETE Ha BONPOC HIIH apryMEeHTHPOBAaTh X
BBIOOD WIN pEeIICHUH peLIeHNH OCTABIEHHOMN BBIOOD

TIOCTABJICHHOH 331241 3aJ1a4H.
Brnaneer HaBbIKaMH Brnaneer ocHOBHBIMHU Brnaneer oTnensHbIMH He Bnaneer HaBbIKamMu
OIIPEACIICHNA HaBBIKaMU OIIPEACIICHUA HaBBIKaMU OTIPEACIICHUA OIIPEACIICHUA
OCHOBHBIX U CHGHI/ICI)I/I‘ICCKI/IX 3a4a4 B OCHOBHBIX 3a/1a4 B paMKax OCHOBHBIX U
CHCHH(bI/IquKI/IX 3aga4 paMKax MOCTAaBJICHHOM MOCTaBJICHHOM CIIH, CHCHI/I(i)I/I‘{eCKI/IX 3aga4d
B paMKax 1IeJH, BEIOOpa BBIOOpA paIlMOHATILHBIX B paMKax
MOCTABJICHHOM Liely, paIMOHABHBIX CIIOCO0OB | CITOCOOOB peIIeHus 3a4a4 | IMOCTAaBJICHHOM IIeNH,
BBIOOpA PAllMOHANBHBIX | pelIeHus 3aaa4 aredpsl. | anreOpsl. Jlomyckaer BBIOOpa
CHOCO00B pelIeHus Homnyckaer THINYHBIE OIIUOKHU TIPH panMoHaIbHBIX
3a7a4 anreOpsl HEe3HAYHTENIbHbIE OUIMOKKM | OTBETE Ha BOIIPOC MIIU CHOCO0O0B pelIeHus

TIPY OTBETE Ha BOIIPOC peILIeHNH OCTABICHHOMN 3a7a4 anreOpsl

WIN pEeIICHUH 3a7a4n

TIOCTABJICHHOH 331241

OIIK-8 YMeeT ocylecTBIATh YMeer ocylecTBIsATh YMeeT ocyIecTBIATh 110 He ymeer
3¢ PeKTHBHYTO MeIarOTMYECKYF0 3aJJaHHBIM IIPaBUJIAM OCYIIECTBIISITh
MEeIarOrMYECKYF0 JEeATEIbHOCTh Ha OCHOBE | NEAaroruuecKyro 3 PeKTHBHYTO
JeATeIbHOCTD Ha CTIEIMATbHBIX HAYYHBIX JEATEIbHOCTh Ha OCHOBE MEeIarOrMIECKYFO
OCHOBE CIICIHAIbHBIX 3HaHMH B o0nacTu CTIEIMATbHBIX HAYYHBIX JIESITEIIHOCTD Ha
Hay4HbIX 3HAHHUH B anreOpsl. Jlomyckaer 3HaHMIA B 00J1aCTH OCHOBE CIEIHaIbHbIX




obnactu anredpsl

HE3HAYHUTEIIbHBIE OIIHOKU
IIpu OTBETEC HA BOIIPOC
WK pCUICHUN
MOCTaBJCHHOM 3aauu

anreOpel. JlomyckaeT
TUIHMYHBIC ONIHOKHU MPU
OTBETE HAa BOMPOC UIIU
pelIeHUH TOCTaBIEHHOM
3a1a4u

Hay4YHBIX 3HAHUH B
obnacty anredpsl

Bnageer
CIIOCOOHOCTBIO OCYIIEC
TBISTH 3P PEKTHBHYIO
e IarOrMYECKYF0
JeATeIbHOCTD Ha
OCHOBE CIICTIHAIbHBIX
Hay4YHBIX 3HaHUH B
obmactu anreOps

Bnaneer

CIOCOOHOCTBIO OCYIIECT
BIISITH MIEAATOTHYECKYIO
JEITENHLHOCTD HA OCHOBE
CHCTIHANBHBIX HAYIHBIX
3HAHMI B 001acTh
anreOpel. JlomyckaeT
HE3HAYUTEIbHBIE OITHOKHU
P OTBETE Ha BOIIPOC
WIH PEUICHUU
MOCTaBJICHHOM 3aJauu

Bnaneer
CIIOCOOHOCTBIO OCYIIECTB
JSITh TIEAArOTUIECKYI0
JEATENbHOCTb T10
3aJaHHBIM IIPAaBUJIaM Ha
OCHOBE CIIEINAIbHBIX
Hay4HbIX 3HaHUU B
o0acTy anreOphl.
Jonyckaer THIIMYHbIE
OLIMOKH IIPU OTBETE Ha
BOIIPOC WU PEIIeHUH

He Bnaneer
CIIOCOOHOCTBIO OCYIIIE
CTBIISITH

3¢ PEeKTHBHYIO
HEearOrIIeCKyT0
JIESITEIILHOCTD Ha
OCHOBE CIICINAIBHbBIX
Hay4YHBIX 3HAaHUH B
obnacty anredpsl

MOCTaBJICHHOM 3aJ1a4u

3. PACTIPEJEJIEHHUE OLHEHOK 3A ®OPMbI TEKYHIEI'O KOHTPOJIA U TPOMEXYTOYHYIO
ATTECTAIIUIO

1 cemectp.

Texkymuil KOHTPOJIb!

Ycrauiif onpoc. Tema 1. Benenne B anredpy. Tema 2. AnreOpamdeckue cucteMbl. Tema 3. MaTpHibl U ONpeIeTUTEIH.
Tema 4. Cucremsbl TMHEWHBIX ypaBHeHUU. Tema 5. BexkropHblie npoctpancTBa. Tema 6. JIuHeiiHbIe onepaTopBhl.
MakcumasnbHoe kKoiaudecTBo 0amioB o bPC - 20.

KonrponbHas pabora. Tema 2. AnreOpamyeckue cucrtembl. Tema 3. Marpunpsl u onpenenurtenu. Tema 4. Cucremsl
JMUHEHHBIX ypaBHeHHH. Tema 5. BexTopHsle mpocTpancTBa. Tema 6. JInHeitHbIe onepaTopsl.

MaxkcumanbHoe konudecTBo 6amios o BPC - 30.

Hroro 30+20=50 6anos.

IIpoMeskyTouHasi aTTecTanus - Yk3ameH- 50 OanyoB.

2 cemecTp.

Texkyumuii KOHTPOJIb!

Ycrubiid onpoc. Tema 7. I'pynnel. Konpua. Tema 8. Muorounensl. Onepanuu HaJx MHOTowieHaMu. Tema 9. MHoOrousieHsl
or oxHOW mepemenHoi. Tema 10. MHOrowieHBl OT HECKONBKHX TIepeMeHHBIX. Tema 11. AnreOpamdeckue wu
TPaHCICHICHTHBIC DIIEMECHTHL.

MakcumasbHoe konudecTBo 6amios mo bPC - 20.

KontponbHast pabota. Tema 7. I'pynmel. Kombna. Tema 8. Muorounensl. Omepanuu Haj MHoOroujieHamu. Tema 9.
MHoroumneHsl 0T ofHOU nepemenHoil. Tema 10. MHoOrousIeHB OT HECKOJIBKUX MepeMeHHbIX. Tema 11. AnreOpanueckue u
TPAHCICH/IEHTHBIC DJIEMEHTHI.

MakcumasnbHoe koiaudecTBo 6amios o bPC - 30.

Hroro 30+20=50 6amios.

I[IpoMe:xkyTouHasi aTTecTAalNS - YK3aMeH- 50 0aIoB.

[IpomexxyTodHass aTTeCTalns TPOBOAUTCS IIOCNIE 3aBEpIICHHS W3YYCHUS IUCHUIUIMHBI WIH €€ YacTh B Qopme,
ompenensieMoil y9eOHBIM IDTAHOM OO0pa30BaTENLHOW MPOTPaMMBI C LENBI0 OICHUTh pabOTy O0OYyYaromerocs, CTEIeHb
YCBOECHUSI TEOPETUIECKUX 3HAHUN, YPOBEHD CHOPMHUPOBAHHOCTH KOMIIETESHITHIMA.

[IpenogaBaTenb, MPUHUMAIONIMKA DK3aMEH, OOeCIeurnBaeT CllydailHOe paclpeielieHue BapHaHTOB JK3aMEHAIMOHHBIX
3alaHuil MEXIy OOYYarolmMMHCS C MOMOIIbI0 OWJIETOB W/HMIW C TMPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHUM; BIIpaBe
3a/1aBaTh 00YyJaroIIeMyCs JJOTIOJTHUTENbHBIE BOIPOCH M 1aBaTh JOMOJHUTEIbHbIEC 3aJaHHsI TIOMUMO Te€X, KOTOPhIE YKa3aHbI
B Outere.

DK3aMeH MPOBOJUTCS 10 OmiieTaM. B kakiom Ousere 1Ba OIIEHOYHBIX CPENICTBA!

1) yCTHBII MM TMCHMEHHBIH OTBET Ha BOIIPOC;

2) penicHue 3a/1a9H.

VCTHBIN nau MUCbMEHHBIN 0TBET — 20 6asuIoB.

Pemrenre 3agaun — 30 6asuIos.

Hroro 20+30=50 Gamios.

OO61Iee KOMYeCTBO OAIUIOB 1O AWCIUILINHE 32 TEKYIIHH KOHTPOJIb B MMPOMEXYTOUHYIO0 aTTectanuto: 50+50=100 6amros.
Jliist nx3amMeHa:
86-100 — otiinuHO



71-85 — xopomo
56-70 — y10BIETBOPUTEIHLHO
0-55 — Hey0BIIETBOPUTEIIEHO

4. OEHOYHBIE CPEJICTBA, IOPAAOK UX IIPUMEHEHUA U KPUTEPUU OLNIEHNBAHUS

4.1. OHEHOYHBIE CPEJICTBA TEKYIHIETO KOHTPOJIA

4.1.1. Ycrublii onpoc. Tema 1. BBegenue B aaredopy. Tema 2. Aareopauyeckue cucrembl. Tema 3. MaTpuusl u
onmpeneautenau. Tema 4. Cucrembl JuHeiHbIX YypaBHeHuii. Tema 5. Bektopuble npocTtpanctBa. Tema 6. JIuneiinbie
oneparopbl. Tema 7. I'pynnbl. Koabuna. Tema 8. Muorouwienbl. Omnepauuu Hajg MHorowieHamu. Tema 9.
MHorounensl 0T oaHoH mnepemeHHoii. Tema 10. MHorowieHnl 0T HeCKOJIBKHX mHepeMeHHbIX. Tema 11.
Auredpanyeckne H TPAHCLHCHACHTHBIEC 3JIEMEHTHI.

4.1.1.1. Ilopsinox nmpoBeeHUsT W MPOIETYPa ONIEHUBAHUSA.

VYCTHBIH ONMPOC MPOBOMUTCS HAa MPAKTUUCCKUX 3aHATHAX. OOydYaromiuecs BBICTYMAIOT C JOKJIAJaMH, COOOIICHUSAMHU,
JONOJIHCHUAMH, YYACTBYIOT B JUCKYCCHH, OTBCUYAIOT Ha BOIPOCHI NPEIOAaBaTCIIA. OHCHI/IBaCTCH YPOBEHbL JIOMaIHHeﬁ
MOJTOTOBKH IO TEME, CIOCOOHOCTh CHCTEMHO M JIOTHYHO W3JIaraTh MaTephal, aHaTU3UpOBaTh, (OPMYIHPOBATH
COOCTBCHHYIO ITO3UIIHIO, OTBEYAThH HA JOMOJHHUTEIHEHBIC BOIIPOCHL.

4.1.1.2 Kputepun oneHHBAHUS

17-20 6an10B CTaBUTCS, €CJIM 00yJarOIMiics:

B oTBeTe KadecTBEHHO PACKpBUI coiepikaHue TeMbl. OTBET XOPOIIO CTPYKTypHupoBaH. IIpekpacHO OCBOCH MOHATHHHBIN
anmnapat. [IpogeMOHCTPUPOBaH BHICOKHH ypOBeHb MOHMMaHHs Marepuaina. [IpeBocxoqHoe yMeHHE (GOPMYIHUPOBATH CBOU
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC IMOJIOKCHUS.

14-16 6an10B cTaBUTCS, €CJIU 00ydaromiics:

OCHOBHBIE BOIIPOCHI TeMBbI packpbll. CTpyKTypa OTBETa B LI€JIOM aJIeKBaTHa TeMe. XOpOIIO OCBOCH MOHATHUIHBIN anmapar.
[TponeMOHCTPUPOBAaH XOPOIUWI ypOBEHb MOHHUMaHHsS Marepuana. Xopollee yMeHHe (OPMYJIHpPOBaTh CBOM MBICIH,
00CY)KIaTh TUCKYCCUOHHBIC MOJIOKCHUS.

11-13 6an110B CTaBUTCS, €CJIU 00yJarOIMiics:

Temy dactmyHO packpbul. OtBeT cnmabo cTpykTypupoBaH. [lOHATHHHBIN ammapaT OCBOCH dYacTH4YHO. [loHmMaHue
OTJIENFHBIX MTOJIOKCHUN M3 MaTephalia Imo TeMe. Y IOBICTBOPUTEIBHOE yMEHHE (OPMYITHpPOBATh CBOM MEICITH, 00CYX/IaTh
JTUCKYCCUOHHBIE TTOJIOKEHHS.

0--10 6a/1710B CTABUTCS, €CJIM 00YyUAIOIIUTACS:

Temy He packpbul. [ToOHATHIHBIN ammapaT OCBOSH HEYIOBJIETBOpUTENbHO. [loHMMaHHe MaTepuana (parMeHTapHOE WIIH
otrcyTcTByeT. Heymenue GpopMynupoBaTh CBOM MBICIH, 00CYXKIATh TUCKYCCUOHHBIC TTOJIOKEHUS.

4.1.1.3. ConepsxaHue OLIEHOYHOI'0 CPeACTBA
1 cemecTp.

Tembl 1-6.

Bompocsr:

Jlormyeckue onepanuy.

KBaHTOPBI ¥ IPEUKATEL

Onepanuy HaJx MHOXKECTBAMH.

OtHolIEeHNsI HA MHO)KECTBAX.
OtoOpaxkeHre MHOKECTB.

Anrebpandeckast onepanus.

CBoiicTBa omeparuii.

ITonsTie anreOpsl.

. OTHOMICHMS.

10. ITousTHE anreOpanyecKoi CHCTEMBI.

11. I'pymmsl, KOJBIIA, TTOMA.

12. TomomMopdu3Mel, n30MOpHU3MBI anreop.
13. Anrebpanyeckast ¥ TpUroHOMeTpuIecKas (POpMbI KOMIUIEKCHOTO YHCIIA.
14. KopHu U3 KOMIUIEKCHOTO YHCIIa.

15. Marpwuupl.

16. Onepariu HaJT MaTPUIIAMHU.

17. DnemenTapHbIie TPeoOpa3OBaHNs MATPHIIBL.
18. O6paTrMBbIe MaTPHIIBL.

19. YcioBust 00paTHMOCTH MATPHUIIBL.

20. Panr MaTpHIIBL.

21.TToacranoBKU. YeTHBIE U HEUYETHBIE IIOACTAHOBKH.
22. OmnpenenuTens KBaapaTHOW MaTPHIIBL.

23. MuHODBI 1 anreOpandecKue JA0MOTHEHUS.
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24. PaznoxeHue OMpeeIIUTENs M0 CTPOKE U CTOJIOIY.

25. Onpenenurens MPOU3BEICHNS MATPUIL.

26. HeoOxoanMoe 1 10CTaTOYHOE yCIOBHE PABEHCTBA HYJIIO ONPEIeIUTENs.
27. IIpunoXeHust TEOPUH ONIPEEITHTENCH.

28. MeTo/pI BEIYKMCIICHUS! ONIPEeIIUTEIIeH N-To MopsiIKa.

29. TloHATHE BEKTOPHOTO MPOCTPAHCTBA, IPAMEPHI.

30. Apudmernueckoe BEKTOPHOE IIPOCTPAHCTRBO.

31. JluneiiHast 3aBHCUMOCTH U JIMHEIHASI HE3aBUCHMOCTH CHCTEM BEKTOPOB.
32. ba3uc u paHr KOHEYHOI CHCTEMBI BEKTOPOB.

33. basuc u pa3MepHOCTh BEKTOPHOTO IPOCTPAHCTBA.

34. Cuctembl THHEHHBIX YpaBHEHUI.

35. Metox I"aycca.

36. Metoxa Kpamepa.

37. Kputepuii COBMECTHOCTH CUCTEMBI JINHEHHBIX YPaBHEHHIH.

38. OnHOpo/iHAsI cHCcTEMa JIMHEHHBIX YPaBHEHUH.

39. ®ynnamMeHTaIbHAs CUCTEMa PELICHHH.

40. BekTOpHBIE IPOCTPAHCTBA.

41. MaTpura repexojia OT OIHOTO 0a3uca K Ipyromy.

42. Onepanuu HaJl TOIPOCTPAHCTBAMH.

43. BekTOpHBIE IPOCTPAHCTBA CO CKATSAPHBIM YMHOKEHHEM.

44. EBKITUIOBO TIPOCTPAHCTBO.

45. OproroHanbpHas cUCTEMa BEKTOPOB.

46. IIporiecc OpTOrOHANTU3AIUH.

47. Hopma BekTopa.

48. OpToroHaJbHBIA 1 OPTOHOPMHUPOBAHHBIN Oa3uc.

49. V3oMop(h¥3M BEKTOPHBIX U €BKIHMIOBBIX IPOCTPAHCTB.

50. JIunelinble 0TOOpaKeHHUsT BEKTOPHBIX NPOCTPAHCTB U JIMHEHHbIE ONEpaTOpBl.
51. Marpuriia TMHEHHOTO omepaTopa.

52. CBs13p MEXly MaTpUIIaMU JINHEIHOTO ollepaTopa B Pa3IHIHbIX Oa3ucax.
53. Onepanyu cnoXeHust, YMHO)KEHHS JITHEHHBIX OIIepaTOpPOB, YMHOXKEHHI OTIepaTopa Ha CKaJIsp.
54. O6pas3 u sIpo INHEHHOTO oTeparopa.

55. HeBbIpOX/ICHHBIE JINHEIHbIE ONEPATOPHI.

56. CoOCcTBEHHBIE BEKTOPHI 1 COOCTBECHHBIE 3HAYEHUSI JIMHEHHOTO ONlepaTopa, MX BHIYUCIICHHUE.
57. JIuHeliHble ONepaToOpkl C MPOCTHIM CIICKTPOM.

58. [IpuBeneHne MaTpHLbl K IMAroOHAILHOMY BH/IY.

2 cemecTp.

Tempbr 7-11.

Bompocsr:

I'pynmer. CoiicTBa rpymm.

[Hoarpymmel.

Teopema Kamu.

[Mopsmok anmeMenTa rpyIIBl U €ro CBOMCTBA.
Hukmyeckue TPyl U UX MOATPYIIIIEL.
CMeXHBIE KIIacChI.

HopmanbHubie nenuren.
®daxkTop-Tpynmna.

. T'omomopdu3msl rpym.

10. Kosbita. CBoMCTBa KOJIEIL.

11. TToakonbia.

12. O61acTh 11E€JIOCTHOCTH.

13. XapakTepucTHKa KOJNbIA C SAMHUIICH.
14. Uneansl KOJIbIIA.

15. dakTop-KobIa.

16. Kosb1ia riiaBHBIX HIEAJIOB.

17. EBxuoBH 1 (haKTOpHATIbHBIC KOJIBIIA.
18. KoJb110 MHOTOWICHOB OT OJJHOI IMEpeMEHHOH HaJl ITOJIEM.
19. KopHu MHOTOYJICHA.

20. Teopema be3y.

21. Cxema I'opHepa.

22. JlemruMOCTh MHOTOYJIEHOB.

23.HOI u HOK.

24. HerrpuBOJMMbIE MHOTOYJICHBI.
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25. ®opmainbHasi IPOU3BOHAS MHOTOYJICHA.

26. HerrpuBOgMMBIE KpaTHbIE MHOKUTEIM MHOTOWICHA.

27.KpaTHble KOPHH MHOTOYJICHA.

28. Konb110 MHOTOUWIEHOB OT HECKOJIBKUX TIEPEMEHHBIX.

29. CteneHb MHOTOWICHA.

30. JIlexkcukorpaduaeckoe yrnopsaodeHue.

31. Beicmmii WwieH MHOTOWICHA M €r0 CBOWCTBA.

32. CuMMeTpriecKre MHOTOUJICHEL.

33. OcHOBHas TeOpeMa 0 CHMMETPHUIECKAX MHOTOWICHAX.

34. ®opmynsl Buera.

35. Pe3ynbTaHT.

36. MckimoueHne HEeM3BECTHBIX U3 CUCTEMBI areOpandecKix ypaBHEHHH.
37. Anrebpandeckasi 3aMKHYTOCTb MOJISI KOMIUICKCHBIX YHCEL.

38. HermpuBoguMbIe HaJI 10JIEM JIEHCTBUTENBHBIX YHCET MHOTOWICHBI.
39. YpaBHeHUs TpeThell U YETBEPTOI CTCIICHU.

40. ®opmynsr Kapaano.

41. IIpuBOIMMOCTS MHOTOWJICHOB Ha/Jl II0JIEM PAIlMOHAIBHBIX YHCEII.

42, 1lenble ¥ palMOHANBHBIE KOPHI MHOTOWIEHOB C HETBIMH K03 () (hpUIIHEeHTaMH.
43. Anrebpandeckie U TPAaHCICHACHTHBIC SJIEMEHTHI.

44, MuUHUMAaIbHBIH MHOTOYJICH alNreOpandecKkoro 3JIeMeHTa.

45, Pacumpenuns noneit. [Ipocroe pacmmpenue.

46. IIpocroe anredpanveckoe pacIuIupeHue MOs.

47.OcBobOXACHHE OT HPPALIMOHAIIBHOCTH B 3HAMEHATeJe Ipoou.

48. KoneuHoe, anrebpanyeckoe, COCTaBHOE ajlredpanydeckoe, aredpandecku MopoXKISHHOE PACIIMPEHUS OIS,
49. Tone anrebpandecKux 4nUCe.

50. Pa3peminmMocTs ypaBHEHUI B pajinKaiax.

4.1.2. KontpojbHasi pagora. Tema 2. Aareopandeckue cucrembl. Tema 3. Martpuusl u onpenenurean. Tema 4.
Cucrembl JuHeliHbIX ypaBHeHuil. Tema 5. BexkropHble npocrpancra. Tema 6. JIluneiinble onepatopnl. Tema 7.
I'pynnbi. Koabuna. Tema 8. Muorowiennl. Onepanuu Haa MHorowieHamu. Tema 9. MHorouieHsnl OT OJHOIM
nepemenHoii. Tema 10. MHorou/jieHbl 0T HeCKOJIbKHX nepeMeHHbIX. Tema 11. Anredpauyeckue U TpaHCUEHAEHTHbIE
3JIeMEHTHI.

4.1.2.1. Ilopsigox npoBeeHUsT U MPOIEIYPA OLIEHHBAHMA.

KonTponbHast paboTa mpoBOAUTCS B Yachl ayAUTOpPHON paboThl. OOydaromuecs MOMydaroT 3afaHus IS MPOBEPKU
YCBOCHUsI TIPOMIEHHOr0 MaTepHana. PaboTa BBINONHSIETCS B MMCBMEHHOM BHJE U caTces npenoaaBatesio. OLeHnBaTCs
BJIaJICHUE MaTepHaloM MO TeMe paboThl, AHAIUTHYECKHE CIOCOOHOCTH, BJAJICHWE METOAaMH, YMEHHS W HaBBIKH,
HCO6XO,E[I/IMLIG JIJIA BBITIOJTHCHU A 3a[[aHI/II\/'I.

4.1.2.2 Kputepuu oneHUBaHUS

26-30 6aJ1J10B CTABUTCS, €CJIM 00yYaIOIIMIiCs:

[MpaBuabHO BBINONHWI Bce 3ajaHus. [IpogeMOHCTPHpOBaJl BBICOKHH YPOBEHb BIAJCHUS MarepuaioM. [IposiBieHEI
MIPEBOCXO/IHBIE CIIOCOOHOCTH MPUMEHSTH 3HAHMS U YMEHHUS K BBITTOJHEHUIO KOHKPETHBIX 3aaHUMH.

21-25 6ansi0B cTAaBUTCSH, €CJIH 00yIAOIIHIACS:

[TpaBuabHO BBIMOJHWII OONBLIYIO 4YacThb 3ajaHuil. [IpuCYTCTBYIOT He3HauuTeNbHble OMmMOKH. IIpomemMoHCTpHpOBaH
XOpOWIMHA YpOBEHb BIIAJIcHUss MarepuaioM. IIposBiIeHBl cpenHHE CIOCOOHOCTH NPHMEHATh 3HAHUS W YMEHHUS K
BBITIOJTHEHUIO KOHKPETHBIX SaHaHHﬁ.

17-20 6a1;10B CTABUTCS, €CJIM 00YYAIOLIMIACS:

3amaHus  BBIIONHII Oojee dYeM HamojioBuHy. [IpucyTcTByroT cepnE3Hble  ommbOku. [IpomemMoHCTpHpOBaH
y)IOBHeTBOpPITeHLHBIﬁ YPOBEHD BJIaJICHUA MAaTCpHUATIOM. HpOf{BJ’ICHBI HHU3KHE CITOCOOHOCTH NPUMEHATH 3HAHUA U YMCHUA K
BBITIOJTHEHUIO KOHKPETHBIX SaHaHHﬁ.

0--16 6anyoB cTaBUTCS, €CJIM OOyUAIOLIUTiCS:

3agaHusl BBHINOJHWJI MEHEE 4YeM HaroJIOBUHY. [IpofeMOHCTpHUpPOBAaH HEYJOBJIETBOPUTENbHBIH YPOBEHb BIIAJICHHS
MarepuasioM. [IposiBIEHBI HEZOCTATOUHBIE CIIOCOOHOCTH TNPHMEHSATh 3HAHUS M YMEHHS K BBINIOJHEHHIO KOHKPETHBIX
3aJaHUH.

4.1.2.3. Conep:xaHue OIIEHOYHOTO CPEICTBA
1 cemectp.

Tema 2.
Bapuanr 1.

1. O6pasyer 1m rpymiry MHOXecCTBO urcel Buaa a + b+/5,a,b € Z orHocutensHo croxenus yncen?



(1+2i)? -(@-i)®
B+2i)° - (2+i)
3. Pewmnts ypaBHeHHe (3+ i)X2 +(l—i)X—6i =0.

4. BerauciuTh 6\5/(2 + 2i)2 (— \/§ + i) .

5. Beipasurs COS3X,SiN3X,tg3X uepe3 COSX,SiN X,tgX, ucnons3ys hopmyiny Myaspa.

2. Beluuciauts

Bapuanr 2.
1. O6pasyer 1 rpymity MHOKECTBO YHCEN BUIa a + b/5 ,a,b € Z orHocutensHO ciioxkeHus yncen?

2. Haiitn (i), ecmn f(x)=xY —5x! +10x" +9x° -4,

3. Boruucauts A/ — 7 + 241 .

4. Bpruucinuth g

2
\/§ +1
5. Pemmnth ypaBHEHHE OTHOCHTENHHO JEHCTBUTEIBHBIX HEM3BECTHBIX X, Y !

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

Tema 3.
Bapuanr 1.
2 1 -3
1. BEIYHCITHTS onpesienuTens (3 — 2 4
1 4 -10
a) pa3Io)KeHHEM 10 BTOPOH CTPOKE;
0) IOHIDKEHHEM TOPSIIKA.
2 2 3
2. Haiitu o6parnyio marpuny aByms cnocodamu: A=| 1 -1 0].
-1 2 1

123456 123456
3. Pemute ypaBHEeHHE B TIOJICTAHOBKAX: - X = .
34156 2 123546

1 1
-1

5

4. Beluucnure OnpeneanuTenb:

o o1 P N

, A NN B P
0 O W ©

1
1
3
9

Bapuanr 2.

1. Beruncnuts X = 2A2 —3A_l ,Tne A= (

w
Nanlilo

2 1
2 -1 3
2. Beraucouts onpegenutens (0 2 1
3 1 -2

a) pa3yoKEHHEM I10 IEPBOMY CTOJIOLLY;
0) NpHUBEEHUEM K TPEYTOJILHOMY BHIY.



31 2
3. Haittn o6patHyto Matpuiy aByms cocobamm: A=|1 2 1
311

2%, +5%,+6x5 =2,
4. Pemuts cucTeMy ypasHeHuil o npasuiay Kpamepa: § x4 + 2X2 + 5X3 =4,
Tema 4.

Bapuanr 1.
1. Haiftu obmee pemeHre ¥ OAHO YaCTHOE PEUICHNE CHCTEMBI IMHEHHBIX YpaBHEHHN:

3%, +4x, +x5+2X, =3,
6x, +8x, +2x5+5X, =7,
9%, +12%, +3x5 +10x, =13.
2. Haiitu BexkTOp X W3 ypaBHEHHUs 3(&1 - X)+ 2(8.2 + X) = 5(&3 + X), rie

a, = (251}, = 1015) 2, = (411)

1 -1 5 7
) -1 -3 2
3. Haiiti panr MmaTpuLbl 3 5 1 _1/
7 9 7

4. HaliTu KOOpAMHATHI BEKTOpa A = (5,1,—3) B Oasuce € = (1, 2,0), € = (2,0,—1), €3 = (1,—1,0)

Bapuanr 2.
1. Pemute cucteMy TUHEHHBIX YpaBHEHUINA:

Xq + Xo +3X3 +2X4 +5X5 =0
X1+2X2 +2X3 +X4 +3X5 =O
2%y +3Xy +5X3 +4X, +7X5 =0
2. BeIsicHUTE, ABISETCS JIU CIEAYIOIAs CHCTEMa BEKTOPOB JTMHEHHO 3aBUCUMOI MM JTMHEIHO He3aBUCUMON
a1 = (4;-5; 2; 6), a2 = (2,-2;1;3), az = (6; -3; 3; 9), as= (4; -1, 5; 6).
3. Haiigure xakoif-HuOyap 6a3uc CHCTEMBI BEKTOPOB U BBIPA3HUTE Uepe3 3TOT 0a3HC OCTAIBHBIE BEKTOPHI CHCTEMBI
a1=(1;2;3;,-4),a2=(2;3;-4; 1), a3 = (2;-5; 8; -3), as = (5; 26; -9; -12), as=(3;4; 1, 2).
2%y —4X, +5X3 +3X4 =0,
4. Haiigute pyHIaMEHTATBHYIO CHCTEMY PEIICHUN: 3X1 - 6X2 + 4X3 + 2X4 =0,
4%, —8Xy +17%3 +11x, = 0.

Tema 5.
Bapuanr 1.
1. HaiiTi pa3sMepPHOCTH CyMMBI U NIEPECEUEHUS ABYX MOANPOCTPAHCTB!
L1, HATSHYTOTO Ha BEKTOPHI a1 ,d2, 83 U L, HaTAHYTOrO Ha BEKTOPHI b1, b2, b3,
a1=(1,2,1,-1), a2 =(2,3,1,0), as = (1,2,2,-3),
b, =(1,1,1,1), b, =(1,0,1,-1), bs = (1,3,0,-4).
2. TTocTpOUTH OPTOTOHANBHEIM 6a3UC MOANPOCTPAHCTBA, HATSIHYTOTO Ha 3aJIAHHYIO CHCcTeMY BekTopos: a1 = (1,1,-1,-2), az =
(-2,1,5,11), a3 = (0,3,3,7), a2 = (3,-3,-3,-9).
3. Haiit MaTpuIty mepexoja oT 0asuca ai, az, a3 k 6asucy by, by, bs u o6parno:
a1 =(1,-1,0), a2 = (1,2,3), a3 = (0,1,-1),
b1 = (3,-1,4), b2 =(1,-2,-5), b3 = (3,-2,-1).
4. SIBnseTcs M BEKTOPHBIM IIPOCTPAHCTBOM HaJll R MHOXKECTBO BCEX MATPHIL BUIa

a —
[ y a, b S R OTHOCUTECJIbHO CJIOKCHUS MATpUIl U YMHOXKCHHUA MaTPUILl HA YUCJIO.

2b



Bapuanr 2.
1. JIoHOIHKUTE CHCTEMY BEKTOPOB aj ,d2 10 OPTOrOHANBHOIO 6asyca mpocTpaHcTsa R*:
ai=(1,-2,13),a=(2,1-31).
2. Haiitu pa3MepHOCTh U 6a3uc TUHEHHOW 000JOYKH CUCTEMBI BEKTOPOB:
ar=(1,1,1,1, 0), a2 = (1,1,-1,-1-1), a3 = (2,2,0,0,-1), as = (1,1,5,5,2), a5 = (1,-1,-1,0,0). domonuuts >TOT Oa3uc 10 OGasmca
BCETO IIPOCTPAHCTBA.

1 2 -3
T=01 2
0 0 1

3. Jlana maTpuna nepexosa oT 0JHOTO 0a3uca K Apyromy

U KoopauHaTel Bekropa & = (2,1,-2) B mepBoMm Gasmce, koopmunatsl Bekropa b = (1,0,3) Bo BTOpoM 6Gasmce. Haiitu
KOOPAMHATHI BEKTOpa a BO BTOPOM, BekTopa b B mepBoM Oasuce.

4. HaiiTi pa3MepHOCTH CyMMBI M IIepecedeHHs OANIPOCTPAHCTB, HATAHYTHIX:

L; Ha ai, a2, as, L, Ha b1, bz:

a=(0,111),a=(1112),a=(-2,01,1), b1 =(-1,3,2,-1), b = (1,1,0,-1).

Tema 6.
Bapuanr 1.

1. Iloka3aTb, 4YTO omepaTop I/ , MEPEBOISLINNA BEKTOP X=(X1,X2,X3) B BEKTOp X/ =(X1—X2 +X3,X3,X2)

SIBIICTCS IMHCHHBIM U HAliTH ero Matpuuy B Gasuce € = (1,0,0), €, = (0,1,0), € = (0,0,1) Haiiti 6a3uc sapa 31Oro
omeparopa.

6 5

2. Jlunelinslit omeparop ¢ B Oa3uce 5.1 = (2,1);5. 2 =(3,2) numeer matpury (5 4) , THHEWHBIN omeparop ¥ B Oasmuce

_ _ 0 3 _
b1 = (4,2);b2 = (7,4) umeer marpuiry [4 . Haiitn matpuiy nuHeiiHoro oneparopa g+y B 6asuce by, b, .
3. Haiitn coOcTBeHHBIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI JMHEWHOTO olepaTopa, 3aJlaHHOTO B HEKOTOpOM Oasuce

4 -5 2
marpureit | 5 —7 3.

6 -9 4

Bapuanr 2.
1,42 coorpercreenno B 61262 orHocurensho

1. Haiigute MaTpuily JUHEHHOIO orepaTopa, NepeBOJSLIEr0 BEKTOPHI

Oasuca i1 = (1,0),i2 =(0),rzne ar=LD 6=(12) a2=(0.1) ;)2 - (2’1).

2. JluneHHbIA onepatop ¢ B Oasuce € €, €3 €4 HMMEET MaTPHIY A(p. Hai#itn matpuity storo omepartopa B 0asuce

€364 €.
1 2 -3 0
2 3 -2 1
A, = .
3 4 -1 2
4 5 0 3
2 0 0
3. Tlpusoautes u Matpuna A k gmaronamsomy Buxy: A=|1 4 —11?
11 2
2 cemecTp.
Tema 7.
Bapuanr 1.

1. O6pasyer 11 rpymny MuoxecTBo uncen G = {a + b\/E |a, be Z} OTHOCUTENILHO YMHOEHUS yncen?



2. B MyJ'II:TPIHJ'IHKaTPIBHOﬁ rpynre KOMIUICKCHBIX YHCCII MOCTPOUTH HUKIMYCCKYIO MNOATrPYHITY, MOPOKIACHHYHO YHUCIOM

J2

7= 7 + — | u HaiiTH NOPSAO0K 3TOTO 3IEMCHTA.
a 0
3. Jloxa3aTh, 9TO MHOXECTBO K= |a eR CKaJISIPHBIX MaTpPHULl BTOPOTO MOPsAKA OTHOCUTENIBHO OIepanuil
a

CJIOKCHHUA U YMHOXKCHUA MAaTPUI] ABJIACTCA aCCONUATUBHO-KOMMYTAaTUBHBIM KOJIBILIOM C C€IMHUIICH.

4. Nemares m —19 +10§/§ + 20%/1 na 1— 3%/5 + 5%/2 B KOJIBLIE Zl%/EJ?

Bapuanr 2.

1. O6pasyer 11 rpymmy MHOXKecTBO uncen G = {a\/§|a € Q ( oTHOCHTETBHO ClOXKEHHS YHcen?

1 2 3
2. B rpynmne noacraHoOBOK S3 MOCTPOUTh NUKIMYECKYIO MOATPYIIY, HOPOXKACHHYIO MOACTAHOBKOM S = (2 3 1 U
HaUTH NOPSAA0K ITOrO IEMEHTA.
X

2n

3. SIBnsgeTcs Iu MHOXKECTBO K :{ |X, ne Z, n= 0} KOJIBIIOM OTHOCHUTCIBHO onepaum‘/'l CJIOKCHUA U YMHOKCHUSA

yucen?

4. JloxaszaTs, uto 1+ 2\/§ ACCOITMHUPOBAH C — 8+ 3\/5 B KoJIblE Z l\/g J

Tembr 8-9.
Bapuanr 1.
1. Haiftu nuneiinoe npencrasienne HOJl MHOrouneHoB:

f(x)=x®=x®+x*+x2 —x-1, g(x)= x> +x3+x.
2. Tonb3ysich cxemoii [opHepa, BBIYUCIHTH 3HAYCHHE MHOTOUICHa | (X) =2x° —3x* + x3 - 4x% +6x-10
¥ BCEX €r0 MPOM3BOHBIX IIpH X = 2.

3. lpu xakux @ u b wmHOrOUNEH f(X)Z X5 + 2X4 +61X2 +DbX+5 umeer uncno — 1 xopHeM He HmKe BTOpOIL

KpaTHOCTH?
4. Haiitu Bce panroHaJIbHbIE KOPHU YPaBHEHUS 2X3 + 3X2 +6x—-4=0.
5. HaiiguTe oCTaTOK OT JEJIEHHUSI MHOTOWIECHA f (X) = X2015 + X2016 + XZO17

na X2 —1.

Bapuanr 2.

1. 3anumirMTe MHOTOYJICH 2(X — 2)4 + 5(X — 2)3 — 7(X - 2)2 + 5(X — 2)+ 7 1o cremensm X .

2. Brigenure KpaTHble MHOXKHUTEIN MHOIOYJIEHA f (X) = X5 — X4 — 2X3 + 2X2 +x-1.

3. Pemnts ypasenue o popmye Kaprano: x°+3ix? — 3(1+2i)x+10 — 5i=0.
4. HaiiTi Bce palMOHANbHBIC KOPHH MHOTOWIEHa: | (X) = X5 - 2X4 - 4X3 + 4X2 —-5x+6.

5. MHorounen f(X) npu jgenennn Ha X—+1 u Ha X+ 2 1naér oxuHakoBble octaTky, paBHbie 2. Haiinure octatok or

2
JeNIeHns] TAaHHOro MHOorownena ua X~ + 3X + 2.

Temsbr 10-11.
Bapuanr 1.
1. BelyucnuTh 3Ha4eHHE CUMMETPUUYECKOTO MHOIOUJIeHA

(X1+ X2)° + (X2 + X3)® + (X3 +X1)° o1 kopueit ypasnenns X° —2X +2 =0,
Xy+X+y=9,

2. Pemnts cuctemy 2 2
Xc+y°=17.



3. OcBOOOOMTECS OT HPPAIIOHAIFHOCTH B 3HAMEHATEIE BBIPAKECHHS

9
1-3%2+2

Bapuanr 2.

1. Haiitn 3nauenue MHorounena  f(X1 X2 x3) =x1* 2 +x3tx2%x5%x1 505715027 or KOpHEH ypaBHEHUS 2x3+x-1=0.

Xy+X+y=7,
2. Pemuts cuctemy 9 9

XS +y°+xy=13.

a’+a-1
3. OcBoOOmUTBCA OT HPPAMOHAIFHOCTH B 3HAMEHaTene Ipolu —1 , TIe « — KOpPEHb MHOTIOYJICHA
a —

x* +8x+2.

4.2. OLIEHOYHBIE CPEJICTBA IPOMEXYTOYHOMN ATTECTALIUU

[Mo nucmumimHE TPEIyCMOTPEH 3K3aMeH B 1, 2 ceMecTpax. DK3aMeH MPOXOAWT Imo OmiueraM. B kaxmom Omiere
CONICPXKUTCS OJWH TEOPETUYECKHH BOMPOC W ONHA 3adada. ODK3aMEH HPOBOAWTCS B YCTHOW, MHUCHMEHHOW WIIH
KOMIBIOTEepHOI popme. OLeHNBaETCS BIAACHAE MaTEPUAIOM, €r0 CHCTEMHOE OCBOSHHE, CTIOCOOHOCTD MTPUMEHSTH HY)KHEIC
3HaHUS, HAaBBIKA U YMCHHS TIPH aHAJIH3€ MPOOJICMHBIX CUTYallli ¥ PEIICHUN TPAaKTHUSCKUX 3aJaHNH.

4.2.1. YcTHBI MJIM NHCbMEHHBIN 0TBET HA BONPOC

4.2.1.1. ITopsinox npoBeJeHHs U NMpoueIypa OLCHNBAHMA.

Y CTHBIH NI MMCHMEHHBIH OTBET Ha BOIIPOC HAIIPaBJIeH Ha MPOBEPKY 3HAHUH OCHOBHBIX Pa3/IeNiOB alreOphl.

4.2.1.2. Kputepuu oneHuBaHMA.

17-20 6an10B cTaBUTCS, €CJIU 00ydaromiics:

B oTBeTe KauecTBEHHO PACKPBUI cojeprkaHue TeMbl. OTBET XOpOIIO CTPYKTypHupoBaH. IIpekpacHO 0CBOEH MOHSATHHHBIN
anmapat. [IporeMOHCTpHpPOBaH BBHICOKMH ypOBEHb MOHMMaHH Marepuaina. [IpeBocxonHoe ymMeHHe GOpMyIHpOBaTh CBOU
MBICJIH, 00CY)KIaTh TUCKYCCHOHHbIE TIOJIOKCHNSI.

14-16 6a110B cTABHUTCS, €CTU 00YIAIOIIHIACS:

OcHOBHBIE BONPOCHI TeMBI packpbul. CTpyKTypa OTBETa B LIEJOM aIeKBaTHA TeMe. XOPOIIO OCBOEH MOHATUNHBIN anmnapar.
[TponeMoHCTpUpPOBAaH XOPOIIMH YpPOBEHb MOHMMAaHWSA Marepuaia. Xopolulee yMeHHe (OpMYJIHpPOBaTh CBOM MBICIH,
00CyXIaTh TUCKYCCHOHHBIE MOJOKEHHS.

11-13 6an10B CTABUTCS, €CJTU 00yYAKOIIHIACS:

Temy yactmuno packpsil. OTBeT ciabo cTpyKTypupoBaH. [IOHATHHHBIA anmapaT OCBO€H 4YacTW4YHO. [loHMMaHue
OT/ICJTIbHBIX MOJIOKEHUH U3 MaTepuaja 1o TeMe. Y I0BIETBOPUTENbHOE YMEHUE (OPMYIHPOBATh CBOM MBICIH, 00CYKAaTh
JTUCKYCCHOHHBIE TTOJIOKEHHS.

0--10 6anyoB cTaBUTCS, €CJIM OOyUAIOLIUTiCS:

Temy He packpbul. [loHATHHHBII anmapaT OCBOEH HEyAOBIETBOpHUTENbHO. [ToHMMaHHe MaTepuana (parMeHTapHOE HIIH
orcyTcTByeT. Heymenue ¢hopMyIMpoBaTh CBOM MBICIIH, 0OCYXKIaTh AUCKYCCHOHHBIC TTOJIOKEHHS.

4.2.1.3. OueHo4Hble CpeacTBA.

Bonpocs! 17151 yCTHOT0 WM MHCBMEHHOI0 OTBETA !

1 cemectp.

1. AnreGpanyeckyue CUCTEMBI B aJITeOpHI.

. CpoiicTBa OuHapHOM anreOpandeckoil onepanuy.

. OnpexneneHne U MpUMEPHI TPYTIIL.

. CoiicTBa rpymm.

. lHoarpynmel.

. F'omoMophu3MBI 1 H30MOP(PHU3MBI TPYIIL.

. Onpenenenune, NpIMEpPhI U CBOWCTBA KOJIEII.

. Onpenenenue, npuMepsl U CBOMCTBA MOJIEH.

9. AnreGpanueckas (opMa KOMIUIEKCHBIX Yncell. KoMImieKkcHO-ConpshKeHHbIE Ynca.

10. 'eomeTprueckoe npeacTaBiIeHNe KOMIUIEKCHBIX YUCEN U ONIepalliii HaJl HUMH.

11. Tpuronomerpuyeckas popma KOMILIEKCHBIX unce. [lepexon n3 anredpanieckoid GopMbI B TPUTOHOMETPHUYECKYIO.
12. YMHOXeHUeE, JIe/IeHHUE, U BO3BEACHHE B CTEIIEHh KOMIUIEKCHBIX YMCE B TPUTOHOMETPHYECKOH (hopMme.
13. Vi3BneveHne KOpHS U3 KOMIIEKCHBIX YHCE B TPUTOHOMETPHUYECKOH (opme.

14. Onepariu HaJ MaTPUIIAMU B UX CBOWCTBA.

15. O6parnas Matpuma. ['pyrmma oOpaTHMbBIX MaTpPHIIL.

16. HeBBIpOXKICHHBIC MATPHUIIBI M HX CBOMCTBA.

17. DnemeHTapHbIe MpeoOpa30BaHMS MATPHUIIHI.

o0 ~NON W W



18. Brruncnenue oOpaTHOI MaTpHIbL.

19. IepecTaHOBKH.

20. ITogcTaHOBKH.

21. Onpenenurelis KBaJIpaTHOH MaTpHIBL.

22. OCHOBHBIE CBOWCTBA OIIPEACITHUTEICH.

23. MuHOpEHI 1 anredpandeckue TOTONHEHNs. Pa3iokeHne onpeaennTess o CTPOKE U CTOJIOIY.
24. HeoOxonnMble U JOCTaTOYHBIE YCIOBHUS BHIPOXKICHHOCTH KBaAPATHON MaTPHIIBL.
25. ®opmyna i BEIYHCICHUS 0OpaTHOH MaTPHUIIBI C TIOMOIIBIO ONPEAeTHTEICH.
26. PaHT MaTpUIIBI U €T0 BHIYHCIICHUE.

27. OmpeneneHre ¥ MPUMEPH BEKTOPHBIX IPOCTPAHCTB.

28. ColicTBa BEKTOPHBIX IIPOCTPAHCTB.

29. CeoiicTBa JTHHEHHOMN 3aBUCIMOCTH CHCTEM BEKTOPOB.

30. ba3uc u paHr CHCTEMBI BEKTOPOB.

31. ba3uc u pa3MepHOCTh BEKTOPHOTO IIPOCTPAHCTBA.

32. OCHOBHBIE MTOHATHS TEOPUH CHCTEM JINHEHHBIX YPaBHEHHUH.

33. Meron I"aycca.

34. Metoa Kpamepa.

35. Kputepuii COBMECTHOCTH CHCTEMBI JINHEHHBIX YPaBHECHUIA.

36. OgHOpOAHAs cHCTeMa JTHHEHHBIX ypaBHeHNH. DyHIaMeHTaIbHAs CHCTEMa PeIIeHUH.
37. CBs13p MeX Iy 0a3zucaMi KOHEYHOMEPHOTO IIPOCTPAHCTBA.

38. N3oMOp}u3M BEKTOPHBIX POCTPAHCTB.

39. Onepanuu Hag NOANPOCTPAHCTBAMH.

40. CxayisipHOe YMHOXEHHUE M €r0 CBOICTBA.

41. OpTOroHaNbHOCTH B €BKIMI0BOM MPOCTPAHCTRBE.

42. HopMuUpOBaHHOCTh B €BKJIHOBOM IPOCTPAHCTBE.

43. OpTOroHANLHOE JOTOHECHHE.

44. JIuneliHbple 0TOOPaXEHUS U JTMHEHHBIC ONEePaTOPHI.

45. Matpu1ia JIMHEHHOTO OTepaTopa.

46. Onepanuu HaJ TMHESHHBIMHU OTIEPATOPAMH.

47. O6pa3 U sAApO JIMHEHHOTO omepaTopa.

48. HeBbIposk/IeHHBIE IMHEHHbIE OTIEPaTOPHI.

49. CoOCTBEeHHBIE BEKTOPHI H COOCTBEHHBIC 3HAUCHISL.

50. XapakTrepucTHIECKHE KOPHH.

51. JIuneitHbIe OnepaToOpsI C MIPOCTHIM cIieKTpoM. [IpuBeneHne MaTpHIb! K INaroHaIbHOMY BHITY.
2 cemecTp.

1. MHoxecTBa ¢ OMHAPHBIMU AJITeOPanYeCKUMHU OTIEPALIUSIMH.

2. OnpenesieHue rPyiibL.

3. CeolicTBa rpymisl.

4. ITpumeps! rpymL.

5. oarpymms!.

6. Hnknnaeckue noarpymnmsl. [1opsiok seMeHTa rpysl.

7. llnknn4eckue TpymiibL.

8. CMexXHBIE KJIACCHI.

9. Teopema Jlarpanxa.

10. HopmanbHbI€ 1eJIUTENN TPYIIIBL.

11. dakrop-rpymnma.

12. Vizomopdu3mbl rpymi.

13. ToMmoMOpdH3MBI TPYHIL.

14. Onpenenenue kombiia. [Ipumeps Korerr.

15. Cgpoiictsa xonemn. ITogkomsiio.

16. OTHOILIEHNE JETUMOCTH B KOJIbLIAX.

17. O0JacTh 1ETOCTHOCTH.

18. OGpaTumble, acCOIMMPOBAHHBIE 3JIEMEHTHI KOJIbLIA.

19. TIIpocTble ¥ cOCTaBHBIE SIEMEHTHI.

20. I'maBHBIE HAEABI.

21. Uneansl KoabLa.

22. Kounbno riaBHbIX uaeaisos. HOJI.

23. EBKIIMIOBEI KOJbLIA.

24. Konp11o MHOTOYWIECHOB OT OJHOM mepeMenHoi. CTereHh MHOTOYJICHA U €€ CBOMCTBA.
25. Kopuau muorounena. Teopema besy.

26. Jlenennie MHOrOwWIcHa Ha nBydieH. Cxema ['opHepa.

27. Teopema 0 JeJIeHHH MHOTOYJICHOB C OCTaTKOM.

28. HOJI muorouneHos. Anroput™ EBkiuna. Cpotictea HOJ] MHOTOYIICHOB.



29. MHOI‘O‘IHCHLI, HECOPUBOAUMBIC HAJ] TIOJICM U UX CBOMCTBA.

30. PaznoskeHrue MHOTOUYJIEHOB B MMPOU3BEACHUC HOPMUPOBAHHBIX HEIIPUBOAUMBIX MHOXHTEJICH U €ro eIMHCTBEHHOCTb.

31. ®opmanbHas mpousBogHas MHorowieHa. Dopmyina Teiinopa.

32. HermpuBoauMBbIe KpaTHbIE MHOKHTEJIM MHOTOYIeHa. KpaTHbIe KOpHH MHOTOYJICHA.

33. OcHoBHas Teopema anreopsl. CieICTBUSI OCHOBHOM TEOPEMBI areOphl.

34. MHorOo4/IeHBI, HEIPUBOIUMBIE HAJ ITOJIEM IeHCTBUTENBHBIX ducel. CBOHCTBA KOpHEH.
35. Pemenne ypaBrenwmii 3-4 crenenn @opmyna Kapmano. Meron ®eppapu.

36. Kputepwnii HempuBoguMoCTH Ji3eHIITEHA.

37. Lenple 1 parrioHaIbHBIE KOPHA MHOTOYIIEHA € TIEITBIMU KO3 QUITHEHTaMH.

38. KonpIio MHOTOUJIEHOB OT HECKOJIBKMX IIEPEMEHHBIX KaK KpaTHOE TPAaHCIEHICHTHOE pacimpenue. CBoiicTBa Konbla

MHOTOWIECHOB OT HECKOJIBKUX IEpEMEHHBIX. CTEICHB.

39. Jlexcukorpaduueckoe ynopsigoueHue. Beicimii 4ieH MHOTOWIEHa 1 €ro CBOHCTBA.

40. Kosb11o cMMMETPHUYECKHX MHOTOWIEHOB. CBOMCTBA CUMMETPHYECKUX MHOTOUJICHOB.

41. OcHOBHas TeOpeMa O CHMMETPHUYECKHX MHOTOWICHAX.

42. ®opmynsl Buera. CnencTBre OCHOBHOM TE€OPEMBI O CAMMETPHYECKUX MHOTOUJICHAX.

43. Pe3ynbraHT. VcKimt0YeHHEe HEU3BECTHBIX U3 CHCTEMBI JIByX YPaBHEHUI C IBYMSI HEHM3BECTHBIMU.
44, AnreOpanyeckre U TPaHCICHACHTHBIC 3JeMeHThl. MUHUMAaIbHbIH MHOTOWIEH U €r0 CBOWCTBA.

45, HpOCTOG anre6panqecxoe pacoiupeHue 1oJjid U €ro CTpocHUcC. OCBO60)KI[€HI/IC OT UppPAlITMOHAJIBHOCTHU B 3HAMCHATCIIC

Ipoow.
46. CocraBHOE anredpandecKoe pacIupPeHNe IO
47. Tlone anreOpandecKuX Yrcel U ero anredpandeckas 3aMKHYTOCTb.

4.2.2. PemieHue 3a1a4u.

4.2.2.1. Ilopsinox npoBeJeHHs U NMpoueIypa OLleHNBAHMA.

[pennararorcst 3aaa4u Ha MPOBEPKY YMEHUI peliaTh THIIOBBIE 33a41 aJIreOphl.
4.2.2.2. Kputepuu oneHNBaHMA.

26-30 6aJ110B CTABUTCS, €CJIH 00yYAIOIIMMCH:

3aaHue BBINOJHEHO ITOJHOCTHIO U NMPABHIIBHO.

21-25 6anioB cTaBUTCSH, €CJIH 00YIAIOIIHMCS ©

3a,IlaHI/I€ BBIIIOJTHEHO IIOJIHOCTBIO, HO HET O0CTATOYHOI'O obocHoBanus. Wou npyu BCEPpHOM pPCHICHHMU J0IyHICHa

BBIYHCIIATENbHAS OIINOKA MM HEJIOUET, He BIMAIOIINI Ha IPaBHIbHYIO TIOCIIEI0BATEILHOCTD PacCy K ICHHH.
21-25 6ansoB cTaBUTCH, €CJIH 00YIAIOIIHMCS ©

3ajaHue BHIIIOJIHEHO YaCTUYHO WM C (DAKTHYECKUMH U BBIYUCIUTEIILHBIMH OMINOKAMHU.

0-16 6an10B cTaBUTCS, €CTH 00YIAIOIIHMCS ©

3aﬂaHI/Ie HE BBIIOJIHEHO UJIM BBIIMOJHEHO C OOJIBIINM KOJIUYECTBOM (I)aKTI/I‘IeCKI/IX M BBIYMCIUTEILHBIX OIIHOOK.

4.2.2.3. OueHoYHbIE cpeCcTBA.
1 cemecTp.

1. O6pasyer 1 rpymity MHOKECTBO YHCEN BUIa & + b\/g ,a,b € Z otHocuTenbHO cnoxkenus yucen?

2. Pemmt ypasrerie OTHOCHTENBHO AeiicTanTebHbIX Hemspectiarx X, Y 1 (L+ 20 )X+ (3—5i)y =1-3i .
3. Peumnrs ypaswerme (3+1)X% +(1—i)x—6i =0.
(1+2i) -(@-i)®
(3+2i)° —(2+i)*
5. Berancmms /8 -+ 6 .
1+iv3f (2-2i)?
(V3-if
7. Beipasuts COS3X,SIiN3X,tg3X uepes COSX,SiN X, tgX, ucnons3ys popmysty Myaspa.
8.  Haitm  Bexrop X w3 ypasHenus 3(ay —x)+2(a, +x)="5(ag + x),
a; =(251),a, = (1015),a; = (41-1).

4, BeIuuciuTh

6. Beruuciaurs 7

w
SN
a1

9. Boruucnure ajnredpandeckoe JOMOITHEHHE IEMEHTa A OTIpeIeIHTEIIS

B W N
[EEN
-l>|

N
|
[ENN N
o

Tae



10. Boluucnure oOpaTHyr0 MaTpuily AByMs crocobamu: (a) METOJOM HPUCOEIUMHEHHOH Marpuipl; (6) MeTomoM

1 -3 2
3JeMeHTapHbIX peobpasosanmit: A=|2 -5 4.
3 -7 5
2X1 + 2X2 +3X3 :1,
11. Haiitn obuiee pemeHne CUCTEMbl JIMHEHHBIX ypaBHEHHUH X1 —Xo = -1

12, HCCHCHOB&TL CUCTEMY ypaBHeHI/If/i U HalTH 06]1_[66 pemieHne B 3aBUCHUMOCTH OT 3HA4YE€HHUS I1apaMeTpa A
2X1—X2 +X3 +X4 :1,
Xl +2X2 —X3 +4X4 :2,

1 -1 5 7
) -1 -3 2
13. HaiiTu paHr MaTpH1bI 3 5 1 1|
7 9 7

14. Haiiti KOOpIMHATHI BEKTOpa A = (5,1,—3) B Oasuce € = (1,2,0), €, = (2,0,—1), €3 = (1,—1,0)
2%y —4X, +5X3 +3X4 =0,
15. Haiitu ¢pyHAaMEHTAIBHYIO CHCTEMY PEIICHUI: 3X1 — 6X2 + 4X3 + 2X4 =0,
4%y —8Xy +17%3 +11x, = 0.
16. SBnsercs bzt JIMHEWHO 3aBUCUMOU 5805 JIMHEUHO HE3aBUCUMOU cucreMa BEKTOPOB
a =(54.3)a, =(33,2),a3=(813)?
17. Pemmre cucteMy IWMHEWHBIX ypaBHEHHH IByMs crmocobamu: (a) mo mpaBmry Kpamepa; (6) meromom [aycca:
X+2y—2=2
X—-2y+32=6 .
4Xx+y—-4z=-6
X—y+2z=1]
18. CoBmecTHa 1 cucTeMa ypaBHeruii 3 X +3Y —Z = 2,

X—5y+5z=1

1. HaiiTi KOOpJMHATHI BeKTOpa A = (5,1,—3) B Gasuce € = (l, 2,0), € = (2,0,—1), €3 = (l,—l,O)

2. Haiitu basmc U paHr CHCTEMBI BEKTOPOB a = (:L:L4,2), dy = (].,—1,—2,4), dg = (— 3,—1,3,4),
a, =(0,2,6,-2),a5 =(~1,0,-4,-7).

3. Haiitu BEKTOP X u3 YPaBHEHHUSA 3(8_1 — X)+ 2(&2 + X) = 5(a3 + X) , rae
a =(2,51)a, =(1015), a3 = (4,1-1).

4. Haiitm pasmepHOCTh W 0a3uC JIMHEHHOW OOOJIOYKH CHUCTEMBI BEKTOpOB dl — (1, 2,3, 4), a2 = (2, 6, 5, 10),
as=(3, 8,9, 13), as = (6, 16, 17, 27).

5. Haiiti matpuuy nepexona ot 6asuca b1 = (4, —1), b2 = (5, —1) npocrpancrea R? k 6asucy a1 = (1, 7),
a2 = (1, 6).



1 2 -3
6. Jlana mMaTpuia mepexoza ot oxHoro 6asuca k apyromy 1 =0 1 2 | u xoopmumats Bextopa @ = (2,1,-2) B

0 0 1
niepBoM Oazuce. HaiiTi KoopIuHATEI BEKTOpa & BO BTOPOM Oaznce
7. HaiiTu pa3sMepHOCTH CyMMBI M IepecedeHHs AByX moanpoctpaHcTs: L1, HatsHyToro ma BekTophl 1 ,d2, a3 u Lo,
HaT;IHyToro ua Bextopsr D1, D2, D3:

=(1,21,-1),a2=(2,3,1,0), a3 =(1,2,2,-3), b1 = (1,1,1,1), b2 =(1,0,1,-1), bz = (1,3,0,-4).

8. Haiitn OpPTOTOHANBHBIN Gasuc MTOIIPOCTPAHCTBA L, HATSHYTOTO Ha CUCTEMY BEKTOPOB

a1 =(2,2,2,2), a2 =(4,0,4,0), as=(31572).

9. JIonoMHUTh CUCTEMY BEKTOPOB A1 ,d2 1O OPTOTOHAJIBHOTO Oasuca MPOCTPAHCTBA R*: ay = (1,-2,1,3), a = (2,1,-
3,1).
6 5

5

10. Jluneiinelii omeparop ¢ B Oasuce di = (4,0); a>2=(0,) umeer marpumy ( J, JIMHEHHBIH omepaTop |/ B

0 3

Gasmce D1 = (4,2); by = (7,4) umeer marpumy (4 5

j. Haiitu matpuny nuHelHoro omepartopa @t/ B Oa3suce

by,b.

11. Haiigure Matpuily JHHEHHOTO ONEPATOpa, MEPEBOISIIETO BEKTOPHI A1, a2 COOTBETCTBEHHO B D1,D2 oTHOCHTENBHO

HEKOTOPOTO OPTOTOHAILHOTO 6asuca, Ije a) = LD by = @2, az = 0 by = (2)).

12. Haiitu coOCTBEHHBIC 3HAYEHUS U COOCTBEHHBIC BCKTOPbI JIMHEHHOTO oreparopa, 3aJaHHOI0 B HEKOTOPOM Oasuce

4 -5 2
marpuneii [ 5 —7 3.
6 -9 4

2 cemecTp.

X
1. O6pasyer nu rpymmy MHOXKecTBO yncen G = {—n|X, neZ,nx 0} OTHOCHUTEIIFHO YMHOKEHHS YHcen?

3

2. O6pasyer u rpymiry MHOXecTBO uncen G = {a\/§|a € Q} OTHOCHTEINIFHO CIIOKEHUS Yucem?
a
-b

3. Jloka3zatp, 94TO MHOXECTBO MATpHIl BHIA ( , e a,beR, sBusercs KombLOM OTHOCHTENBHO orepanuit
a

CJIOKCHHUA U YMHOXKCHUA MAaTPHIL.

4. Jloka3atb, 4TO 1+ 2\/§ aCCoOLMUPOBAH C — 8+ 3\/§ B Konblie Z [\/g J

f(x)
g(x)
f(x)=3x%-2x% + x+2,

6. YOeaurhecs, 4YTO MHOIOYJIEHEI B3aUMHO IIPOCTBIE M HAaWTH TAaKHE MHOTOYIEHBI

g(x)=x% —x+1
U(X), V(X), YTOOBI BEITIOJTHSIIOCH PABEHCTBO f (X)J(X)-I— g(X)\/(X) =
X2 +2x-3
(x +3)*

8. Pa3inoxurs 110 crenedsiM X MHOTOWIEH f (X + 3), rae f (X) = X - 5X - 4X3 +2.

xt+x3+2x2 £ x+1,
5. Haiitn HO/] u HOK mHOTOUNeHOB

x3—2x2 £ x-2.

7. Pa3znoxuth Ha HpOCTCﬁHIPIC ,HpO6I/I palMOHAJIBHOC BbIpAKE€HUEC —



9. Haiitu pemurens g(x), ecnH  M3BeCTHBI  memuMoe | (X), 9acTHOE Q(X) U OCTaToK I’(X):
f(x)=2x°+3x* +2x3 +1,

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

r(x)=63x+25.

10. BeimenuTh KpaTHBIE MHOKUTEITH MHOTOYICHA f (X) = X5 - :|.5X3 - :|.0X2 +60x+72.

3 2
11. Pa3noxuth Mo cremneHsM X+ 2 MHOTrOUJIeH f(X) =4X" —3X" 4+ 2. BouucauTh €ro 3HAUCHUE U 3HAYCHUSA BCEX

HPOM3BOJHBIX pH X = —2.

12. Pa3JIoXuUTh MHOTOWIEH | (X) = X3 + 9X2 +9X+8 ma HenpuBoANUMble MHOKUTeIH Hax C .
13. 3nas, uto Muorounen f (X) = x* +3x3 +2x% — X +5 mmeer KOpeHb — 2+ |, HAlTH OCTAIHBIE €r0 KOPHH.
14. Haiitu Bce 1enbie KOpHA MHOTOWICHA f (X) = X4 + X3 —:|.:|.X2 —-5x+30.

15. Haiitu Bce pannoHaibHbIE KOPHU MHOTOWICHA f (X) = 6X6 - X5 - 23X4 - X3 - 2X2 +20x —8.

1 1
16. Haiitu parmoHansHbIe KOPHI MHOTOYIICHA f (X) = 3X4 +—= X3 + X2 —2X+=.

2 2
17. Haiitn 3madenmst mapamerpa ||, OpH KOTOPHIX MHOTOUICHHI f (X) u g(x) UMEIOT OOIIMH KOpPEHb:
f(x)=x3+mx+1, g(x)=x*+mx+1.

18. BrIpa3uTh CUMMETPHIECKUI MHOTOWICH

f (Xl, X2, X3) = f + Xg + Xg — 2X12 X% - 2Xi2 Xg — 2X§ Xg? 4yepe3 OCHOBHBIE CUMMETPUYECKUE MHOIOWICHBI

01,09,03.
19. Haittu MHorousien 3-i crenenu co ctapmum koddduiuentom g = 2, eciu ero KopHH X1, X9, X3 YIOBIETBOPSIOT
1 1 1 1 1 1
YCHOBUAM: — + — + — = 2, + + =4, =8.
Xp Xp X3 X1 X2 XpXz  X1X3 X1 X2X3
20. Boeruncnuth 3HaYEHUE CUMMETPUYECKOTO MHOTOYJIEHA

f(Xq, X0, Xg) = X¢© + X3 +X§ —2X, X, — 2%, Xg — 2X,X5 OT KopHeii Muorounena X° — X +2X +1.
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