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Conep:xanue

1. [lepeveHb IUIAaHUPYEMBIX PE3YJIBTATOB OOYYEHUS IO JHCUUIUIMHE (MOMYJIO), COOTHECCHHBIX C INTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO
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KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHUX KOJMYECTBA aKaJleMUYECKUX YacOB M BUJIOB YUeOHBIX 3aHATHH
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4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)
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7. IlepedeHs uTEpaTyphl, HEOOXOTUMOH TSI OCBOSHUS JUCIUTUINHBI (MOIYIIS)
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JMCUUIUIAHE (MOJYJI0), BKJIIOYAsl MePeYeHb MPOrpaMMHOT0 obOecrieueHrsl U HHOOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOTUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
10 JUCIUIUTHHE (MOIYITIO)
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OTPaHUYEHHBIMU BO3MO)KHOCTSIMH 310POBBS
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[Iporpammy nucuumumHbl paspaboran(a)(n) nouent, k.H. Co3ontoBa E.A. (Kadenpa maremaTnku u npuriagHon
nHpopmMaTuKm)

1. IlepeyeHb NJAHUPYEMBIX Ppe3yJbTATOB O0y4YeHHs] IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX €
IUIAHUPYeMBbIMH pe3yabsTaTamu ocsoenust OIIOII BO

OO6yJaronmiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOJDKEH 001a1aTh CIEAYIOMIMMH KOMIIETCHIIAAMU:

HIngp Pacmiudposka
KOMIIeTeHIIUH npuodperaeMoii KOMNeTeHINH
YK-2 CriocoOeH ompeaeiaTs Kpyr 3ajad B paMKaxX IIOCTABJICHHOW LENW M BHIOMpATh  ONTHMAlIbHBIC
CIOCOOBI MX pPELICHUs, UCXOMS M3 JCHCTBYIOIIMX MPABOBBIX HOPM, HMMEIOIIMXCS PECYpPCOB H
OrpaHUYEHUN
YK-2.1 3HaTh TpeOOBaHMS K ONPE/ICIICHHIO 33124 B paMKax II0CTaBJICHHOW 11eJ1H; 0a30BbIe CIIOCOOBI pelIeH s

3agaq ¢ YUeTOM ﬂeﬁCTByIOHIHX MPaBOBbIX HOPM, UMCIOIUXCS PECYPCOB U OI‘paHI/I‘{eHI/Iﬁ

YK-2.2 [YMeTh ompenensaTe OCHOBHBIC U CTICITU(IYSCKUE 3aJa9l B paMKaX IOCTaBICHHOH [IeJIH, BEIOMPATh
CIIOCOOBI UX PEIICHHUS, UCXOAS U3 JEUCTBYIOUIUX IPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OrpaHUYEHUN

YK-2.3 BriageTs HaBBIKAMU ONpEACTICHUS KPyTa 3a/1a4 B paMKax IIOCTABICHHOMH LIeH, BEIOOpa ONTHMANBHBIX
CIIOCOOOB WX pCMICHHSA, HCXOIS W3 NEHCTBYIOIIMX IIPABOBBIX HOPM, HMMEIOIMIMXCS PECYPCOB H
OrpaHUYEHUN

OIIK-8 CriocoOeH OCyIIecTBIATh eIarOrMIecKyI0 AeATEIIEHOCTE Ha OCHOBE CIICIIHAIbHBIX HAYYHBIX 3HAHUN

OIIK-8.2 [YMETb OCYIIECTBIATh IIE1arOTHUECKYI0 JESATEIBHOCTh HA OCHOBE CIIELIMANIbHBIX HAYYHBIX 3HAHUI

OIIK-8.3 Brageth crocOOHOCTHIO OCYIIECTBISITh MENArOTHUECKYIO JEATEeIbHOCTh Ha OCHOBE CIEIHMAaIbHBIX

Hay4HbIX 3HAaHUU

OO0yJaroniuiicsi, OCBOUBIINNA JUCITUILTHHY (MOIYIIB):

JlomkeH 3HaTh:

TpeOOBaHUS K OMPEICICHHUIO 3a7ay B paMKaX IMOCTABJICHHOW 1eiw; 0a30Bble CIOCOOBI peIIeHUs
3a7a4 anreOphl ¢ YIeTOM JEHCTBYIOIUX CTaHAapTOB.

JlomkeH ymeTb:

OTIpENeNATh OCHOBHBIC W CIICIU(IUYSCKUE 33aJadd B paMKaX ITOCTABICHHOM IENH, BBIABIATH U
AHATU3UPOBATH PA3IUYHBIC CIIOCOOBI PEIICHHUS 3a/1a4 ANreOpsl M apryMEHTHPOBATh HX BHIOOD;

oCcymecTBISITE 3P (PEeKTUBHYIO IMEZarOrMYecKyl0 JesTeIbHOCTh Ha OCHOBE CIICIIHABHBIX
HAYYHBIX 3HAHHI B 00JIACTH alIreOphI.

JlomxeH BlaneTh:

HABBIKAMHU OTIPE/CICHUS OCHOBHBIX M CHEIU(PUYCCKUX 3a7a4 B PaMKax IOCTABJICHHOMN IIEIH,
BBIOOpA pAIMOHATILHBIX CTIOCOOO0B pelieHus 3a/1a4 anreOpsl;

CIIOCOOHOCTRIO  OCYIIECTBIIATh 3(P()EKTUBHYIO IEAarOrMyecKyro ACSTEIbHOCTh Ha OCHOBE
CICIMATbHBIX HAYYHBIX 3HAHUHN B 001aCTH aIreOpsl.

2. Mecto qucuumiunel (MoayJs) B ctpykrype OIIOII BO

JannHas pucnumimHa (Moaynie) BimoueHa B pasgen  "'B1.0.07.02  [uctmmimebl  (Monyim)"  OCHOBHOM
mpodeccuoHanbHON oOpazoBaTensHON mporpaMMbl 44.03.05 "Ilemarormueckoe oOpa3oBaHHe (C IBYMS MPOPUISIMH
ITOJITOTOBKH) (Marematuka u ¢u3nka)" u OTHOCUTCSI K 00s13aTeIbHBIM JUCLUIIIIMHAM.
OcBamBaercs Ha | kypce B 1, 2 cemecTpax.

3. O6beM AMCHUTUIMHBI (MOAYJIS]) B 3a4eTHBIX eIMHHLAX € YKa3aHHEM KOJMYeCTBA YacCOB, BbIAEJEHHBIX Ha
KOHTAKTHYI0 padoTy o0y4alomuxcsi ¢ nmpemnojgasarejeM (0 BHAAM y4eOHBIX 3aHATHI) © HA CAMOCTOSATEIbHYIO
padoTy o0y4arommxcs

OO0mrast TPyAOEMKOCTh TUCIUITIHHEL cocTaBisieT 10 3adeTHbIx(be) equauIl(pl) Ha 360 gaca(oB).

KonTtaktHas pabota - 196 daca(oB), B ToM uucie Jnekuuu - 98 waca(oB), mpakTudeckue 3aHsaTHs - 98 gaca(oB),
naboparopHsle paboTsl - 0 gaca(oB), KOHTPOJIb CAMOCTOSITENbHON paboTs! - 0 yaca(oB).

CamocrositenbHas padora - 92 gaca(os).



Konrposnsb (3auét / ax3amen) - 72 yaca(oB).

dopma MPOMEKYTOUYHOTO KOHTPOJS AUCLUILIMHBL: 3K3aMeH B 1 ceMecTpe; 9K3aMeH B 2 ceMecTpe, KOHTPOJbHas
pabota B 1 cemecTpe, KOHTpOJIbHAs paboTa BO 2 ceMecTpe.

4. Copep:xkaHue IHCHMIUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe II0 TemaMm (pa3zejaM) ¢ YKazaHHEM
OTBeCHHOI0 HA HUX KOJINYECTBA aKaJeMUYeCKHX YacOB U BH/I0B YYeOHBIX 3aHATHI

4.1 CTpyKTypa M TeMaTHYeCKHUi IVIAH KOHTAKTHO! U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)
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1. [Tema 1. Brenenwue B anre6py 1 4 0 4
2. [Tema 2. AnreOpanueckue 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. BexTopHbIe MPOCTpaHCTBA 1 10 10 0 10
7. [Tema 6. JIuneiiHbie onepaTtopbl 1 8 10 0 8
8. [Tema 7. I'pynmel. Komeria 2 8 6 0 6
9. [Tema 8. MHorowIeHBL. OnIepanuyl HaJ MHOTOYICHAMHA 2 10 10 0 10
10. [Tema 9. MHOTO4JIEHBI OT OIHOM NEPEMEHHON 2 10 10 0 10
11. |Tema 10. MHOTO4WIEHBI OT HECKOJIBKUX NTEPEMEHHBIX 2 10 10 0 10
12. |Tema 11. Anrebparmdeckue U TPaHCICHACHTHEIC 3JIEMEHTHI 2 6 6 0 6
Wtoro: 360 4. (13 HUX 72 4. KOHTPOJIb) 98 98 0 92

4.2 CoaepxxaHue JUCUMILIMHBI (MOIY.151)

Tema 1. BBenenue B aaredpy

OneMeHTH! anreOps! JToTuKH. BrickaspiBanus. OCHOBHBIE JIOTHYECKHE ornepanuy. Jlormdeckne GopMybl. DIeMEHTHI
Teopun MHOXecCTB. [loHsATHE MHOXecTBa. Omepanuy HaJ MHOXecTBaMU. OTHOIIEHUS HA MHOXecTBax. OTOOpaxeHus..

Tema 2. Anredpandeckne CHCTEMbI

Anrebpamdeckas omepanus. CpoiictBa omepanuii. [lomstue anreOpel. OtHomenus. I[lostue anrebpandeckoit
cucreMsl (o01mast Teopus). ['pynmesl, konbia, mouist. [Ipocreiimue cBolicTBa. 'omoMopdu3mMel, n3oMopdusmser anredp. Ilone
KOMIUIEKCHBIX 4Hcell. Anredpanyeckas ¥ TpUroHOMeTpuueckas GpopMbl KOMIUIEKCHOTO uucia. KopHM M3 KOMILIEKCHOTO
4yycla.

Tema 3. MaTpuubl 1 onpeaeJuTe n

Martpurnel. Onepanuy HaJ MaTpUIlaMH. DJIeMEeHTapHbIe TpeoOpazoBanust MaTpuilbl. OOpaTUMble MAaTPUIIBL. Y CIIOBHS
obpatumocTu Matpuibl. Haxoxnenne o0OparHoit Mmarpuiisl. Panr Matpuiisl. BeluuciaeHne panra MaTpHIibl

IloncranoBku. YerHple W HEYETHBIE IOACTAaHOBKH. OIpenenuTens KBaApaTHOW MAaTpHIBl. MUHOPH |
anreOpanveckue JononHeHus. PazinokeHne onpenesnuTess o cTpoke u crondiy. OnpeaenuTens MPOU3BEICHNS MaTPHIL.
Heobxoanmoe 1 JOCTaTOYHOE yCJIOBHE paBEeHCTBAa HYJIO omnpeaenutens. [Ipunoxkenns teopun omnpenenurencii. Merost
BBIUUCIICHUSI ONPEAEAUTENEN N-TO MOPSIKA.

Tema 4. CucremMbl JIMHEHHBIX YPABHEHUI

[loHsiTHE BEKTOPHOTO IPOCTPAHCTBA, NPHUMEPHL. ApH(METHYECKOE BEKTOPHOE MpOCTpaHCTBO. JluHeiHas
3aBUCUMOCTb W JIMHEHHAs HE3aBUCHUMOCTb CUCTEM BEKTOPOB. ba3uc M paHr KOHEUHOH cHUCTEMbl BEKTOpOB. basuc u
pa3MepHOCTh BEKTOPHOTO MpOoCcTpaHcTBa. CHCTEMBI JIMHEHHBIX ypaBHeHUH. Kputepuii COBMECTHOCTH CUCTEMBI JTMHEHHBIX
ypaBHenmit. Meton [aycca. @opmynsl Kpamepa. OmHopoaHas cucTeMa JHHEWHBIX ypaBHeHHWHA. DyHIaMeHTaIbHAS
CHUCTEMA PELICHUM.

Tema 5. BekTopHbIE NPOCTPAaHCTBA

BexTopHsie npocTpaHcTBa. MaTpuila epexosia oT oJHOro Oasmca Kk Apyromy. Omepannu HajJ IMOATPOCTPAHCTBAMH.
BexTopHble mpOCTpaHCTBA CO CKAISIPHBIM YMHOXEHUEM. EBKINI0BO mpocTpaHcTBO. OpTOroHanbHas cUCTEMa BEKTOPOB.
IMpouecc oproronanuzanuu. Hopma Bekropa. OpTOroHaJ bHBIH M OPTOHOPMHUPOBaHHBIN 0a3uc. Mi3oMopdu3M BEKTOPHBIX U
€BKJIMJOBBIX IPOCTPAHCTB.

Tema 6. JInHeliHbIe ONepPaTOPLI



Jluneiinple OTOOpa)KCHUSI BEKTOPHBIX MPOCTPAHCTB W JIMHEHHBIE oOlepaTopbl. MaTpuua JHHEHHOro orepaTopa.
CBs13p MEXIy MaTpHLAMH JIMHEHHOTO OnepaTopa B pa3iuyHbIX Oazucax. Onepanyu CI0XEHHs, YMHOXEHUs JIMHEWHBIX
OIepaTopoB, YMHOXKEHHs omeparopa Ha ckamsip. OOpa3 M sapo JIMHEHHOro omepartopa. HeBbIposkieHHBIE JIMHEHHbIE
omepatopsl. COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHMS JHHEHHOTO OMEparopa, WX BBIYHCICHHE. JIMHEHHBIE
OMepaTopsl ¢ IPOCTBIM CHEKTPOM. IIpuBeneHre MaTpHUIIBI K THArOHAIbHOMY BUY.

Tema 7. I'pynnsl. Koabna

I'pymmer. Coiictea rpymm. [onrpymmsl. Teopema Kamu. Topsimok anmemenTa rpymnmsl 1 ero cBoicTBa. L{ukimmaeckie
rpynmel . ux noarpynmnsl.  CmexHele kiaccel. Teopema Jlarpamka. Hopmanpapie nmenmrtenmu. ®akrop-rpymma.
T'omomop¢usmer rpymm. Snpo romomopdmsma. Teopema 0 roMmoMOpHU3Max TPYIIL.

Kompma. CaoiictBa kousen. [lonkonpua. O0nacTh IETOCTHOCTH. XapaKTepHCTHKAa KoJjbla ¢ eauHuned. Mneanst
koubiia. dakTop-Kkospla. Konbia riiaBHbIX UeanoB. EBKIMIOBE 1 (hakTOpuanbHble KOJbLA.

Tema 8. MHorouwiennl. Onepanuyu HaJg MHOTO4YJICHAMH

OO1mue cBoiicTBa MHOTOWICHOB (ONpe/eNeHus], NpUMephl). MHOTOYJIeHBl OT OJHOW IepeMeHHOW. MHOTOWIEHBI OT
HECKOJIbKUX NepeMEeHHbIX. AnreOpandeckue U TPAaHCICHJCHTHbIE eMeHThl. Onepanuu HaJ MHOTO4JIeHaMU (CIOXKECHHUE,
BBIUNTAHUE, YMHOXXCHHME MHOrouleHoB). JleneHue ¢ ocTaTkoM. PasjojkeHue MHOrouleHa IO CTEHEHAM pPa3HOCTH.
Haunbonpmmit o0muii [enuTens AByX MHOTOWICHOB.

Tema 9. MHOro4JieHbI OT OJHOI MepeMeHHOit

Konbpio MHOrouneHoB oT ofgHoW nepeMeHHoi Haj mojeMm. KopHu muorounena. Teopema besy. Cxema ['ophepa.
[Henenue c ocratkoM. Jlenmumocts MHOorouneHos. HOJZl 1 HOK. Henpusoaumsie MHOrouwIeHbl. PakTOpUaIbHOCTh KOJIBLA
MHOTOWIECHOB HaJ (aKTOPHATIbHBIM KoibIoM. DopmanbHas NPOW3BOAHAsS MHOrodileHa. HempuBomumble KpaTHBIC
MHOKHUTEIN MHOro4sIeHa. KpaTHble KOpHE MHOTOYJIEHA.

Tema 10. MHOro4/1eHbI 0T HECKOJIbKHUX IepeMeHHbIX

KoJbI10 MHOTOUJICHOB OT HECKOJBKHX IMepeMeHHbIX. CTeneHb MHOrouwieHa. Jlekcukorpaduyeckoe ymopsaodeHue.
Bricmuii uneH MHoOrouneHa M ero cBoiictBa. CuMMeTpHueckrue MHOTouiIeHbl. OCHOBHAs TeopeMa O CHUMMETPHUYECKUX
MHorowieHax. @opmysel Buera. Pesynbrant. MckimtoueHre HEM3BECTHBIX M3 CUCTEMbI aIreOpanyecKiX YpaBHCHUIA.

Anrebpanueckas 3aMKHYTOCTh IIOJIS KOMIUJIEKCHBIX uucell. HempuBogumble Haja IOJeM JAEHCTBUTENBHBIX UHCEN
MHOTOWIEHBI. YpaBHEHUS TpeTbel U deTBepTor cteneHu. @opmynst Kapnano. IIpuBoguMOCTs MHOTOUIEHOB HaJ, MOJIEM
pannoHanbHBIX grcel. Llenblie i panoHagbHbIe KOPHA MHOTOYJIEHOB C LEJBIMHU KO3 (DUIINECHTaMH.

Tema 11. Anreépanyeckue ¥ TpaHCHEHAEHTHbIE 3JIeMEeHTbI

AnreOpandeckue W TPAHCHECHACHTHBIE O3JEMEHTH.. MUHHMAaIbHBIM MHOTOWICH aure0panmdeckoro 3JIeMEeHTa.
Pacmmmpennst momeii. Ilpoctoe pacmmpenue. [Ipocroe anreOpamueckoe pacmuperue mois. OcBOOOXKIEHHE OT
MppaLOHATIBHOCTH B 3HaMmeHarene apoou. KoneuHoe, anreGpamueckoe, cocTaBHOE alredpanmdeckoe, aaredpandecku
MIOpOXKAeHHOE pacmuperus nous. [lone anredpandeckux yrcen. Pa3penmMocTs ypaBHEHHH B paiuKajax.

5. IlepeyeHb Y4YeOHO-METOXMYECKOTO0 OOeCTeYEHHs] IS CAMOCTOSATEIbHOW PadoThI 00y4aromuxcst Mo
AUCHUILTHHE (MOIYJIIO)

CamocrosrenbHass paboTa OOYYAIOMIMXCS BBIMONHACTCA II0 3aJaHHI0O M TIPH METOJMYSCKOM PYKOBOJICTBE
mpermojaBarens, HO 0e3 ero HemocpeIcTBeHHOro ydactus. CamocrosiTeldpHas paboTa moapasfenseTrcs Ha
CaMOCTOSITENIFHYIO PabOTy Ha ayIUTOPHBIX 3aHATHIX ¥ Ha BHEAYTUTOPHYIO CAMOCTOSITENbHYIO padoTy. CaMoCTosTeIbHAS
paboTa 00ydJaromMXCsl BKIOYAeT KaK MOJHOCTHIO CAMOCTOSATENIFHOE OCBOCHUE OTJCNBHBIX TeM (pa3/esioB) IUCIMILIMHEL,
Tak ¥ MpopaboTKy TeM (pa3/ienoB), OCBAUBAEMBIX BO BpeMs ayJuTOpHON paboThl. Bo BpeMs caMOCTOSATENbHON paboThI
oOydaromyecss YUTaloT M KOHCIEKTUPYIOT Y4eOHYI0, HAyuyHYI0 M CIPaBOYHYIO JIUTEPATypy, BBHIMOJHSIOT 3a/JaHus,
HamnpaBJIEHHbIC HA 3aKpeIUIEHUE 3HAHWUH U O0TPabOTKy YMEHWH W HABBIKOB, TOTOBATCSA K TEKYIIEMY M MPOMEXKYTOUYHOMY
KOHTPOJIIO TI0 JTUCIIUTIINHE.

OpraHuzanust caMOCTOSTENbHOH paboTel 00y4alomMXCs pPErjaMeHTUPYETCSI H pPMaTUBHBIMH JIOKyMEHTaMH,
y4e0HO-METOJMUECKON TUTEPATyPOil M AIEKTPOHHBIMH 00pa30BaTEIbHBIMU PECYPCAaMH, BKIIOYAS:

[Mopsinok opraHu3alMk M OCYIIECTBIEHHs 00pa30BaTENbHON AEATEIHHOCTH 110 00pa3oBaTElIbHBIM HpOrpamMMaM
BBICIIEr0 00pa3oBaHMsl — IporpaMmaM OakajlaBpuaTta, NporpaMMaM CHEIHaJMTeTa, HporpaMMaM MarucTpaTypsl
(yTBEpKAEHHBIH NpuKa3oM MuHHCTEpCTBA HayKH W BbIcuiero oOpasoBaHus Poccuiickoit dexnepanuu ot 6 ampens 2021
ronaa Ne 245)

YcraB  (enepadbHOrO0  TOCYAapCTBEHHOTO  aBTOHOMHOTO  oOpa3oBaTenbHOro  yupexaeHus "KaszaHckuit
(ITpuBomxckuit) GpenepanbHBIN yHUBEPCUTET"

IlpaBuna BHYTpPEHHEro pacmopsiika (elepaJbHOro TroCyJapCTBEHHOTO aBTOHO HOrO 00pa3oBaTEIbHOTO
yapekaeHus BeIciIero npodeccuonansHoro oopasosanus "Kazanckuii (IIpuBomkcknit) henepansHblil yHUBEpCHTET"

JlokanbHEIC HOPMATUBHBIC aKTbI Kazanckoro (HpI/IBOJ'DKCKOFO) (I)ez(epam,ﬂoro YHUBCPCUTECTA

6. ®oH/1 OLIEHOYHBIX CPECTB M0 JUCHHUILINHE (MOIYJIIO)

(DOHH OLICHOYHBIX CPEACTB IO AUCHHUIIIINHC (MO,Z[yJ'IIO) BKJIHOYA€T OLCHOYHBIC MaTCpHaJibl, HAIPABJICHHBIC Ha
IIPOBEPKY OCBOCHUSA KOMHCTCHHHﬁ, B TOM 4YHUCIIC 3HaHPII>'I, yMeHI/Iﬁ W HAaBBIKOB. (DOHI[ OLCHOYHBIX CPCACTB BKJIIHOYACT
OIICHOYHBIC CPEACTBA TCKYIIETO KOHTPOJISA U OHECHOYHBIC CPEACTBA HpOMG)I(yTO‘IHOﬁ aTTCCTalluH.

B donze oleHOYHBIX CPEICTB COACPIKUTCS CIIeAYIoMIast HHPOPMAIIHS:



- COOTBETCTBUE KOMIICTEHIIMH IUIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 110 TUCLUILIHHE (MOAYIIIO);
- KpUTEPUH OLIEHUBAHHS COPMUPOBAHHOCTH KOMIIETCHIIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 JUCLUIIIHHE (MOAYJIIO);

- OIMCaHue MopsAAKa IPUMEHEHHS U NPOLEAYPhl OLIEHUBAHUS JUIS KaXA0T0 OLIEHOUHOTO CPEJCTBA;
- KpUTEPUH OLIEHUBAHMSA AJISI KaXKJOTO OIIEHOYHOTO CPEJICTBA;

- COACPIKaHUC ONLCHOYHBIX CPEACTB, BKJIOYasd Tpe6OBaHI/IH, NpEeABABIIACMBIC K NCHCTBUAM o6yqafomnxc;1,
ACMOHCTPUPYEMBIM PE3YyJIbTaTaM, 3alaHUs PA3JIMYHBIX THUIIOB.

@DOoHZ OIIEHOYHBIX CPEICTB MO NUCHUIUINHE HaxoanuTcs B [Ipmoxernn 1 k mporpaMMe TUCIHIDTHHEL (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOX0AMMOM AJISl OCBOCHUS AUCUMILIMHBI (MOLYJ151)

OcBoeHHE IHUCUUIUIMHBI (MOIYJIsl) IPEIIojaraeT U3y4eHHe OCHOBHOI M JONOJHUTENBHOW y4eOHOH JHTEpaTypHl.
JIuteparypa MokeT OBITh JOCTYIIHA O0YYArOIIAMCS B OJTHOM U3 IBYX BapHaHTOB (JI100 B 000X U3 HUX):

- B DJJEKTPOHHOM BHJE - 4Ye€pe3 3JICKTPOHHBIC OHONMOTEYHBIE CHCTEMbl Ha OCHOBAaHMM 3aKJIOYEeHHBIX KDY
JIOTOBOPOB C TIPaBo00OIagaTeNnsIMu;

- B IIeyaTHOM Buje - B Hayunoii oubnuoreke Enabysxkckoro uncturyra KOVY.. O6yuaromuecs moay4amT yIeOHyo
JUTEepaTypy Ha abOHEMEHTE II0 YUTATEIbCKMM OWJIETaM B COOTBETCTBHM C MpaBHIAMH I0JIb30BaHus HaydHoit
OUOITMOTEKOI.

DJeKTpOHHBIC U3AAaHUS TOCTYIHBI AUCTAHIIMOHHO M3 JIF000H TOYKM MPU BBEACHHH OOYYarONIIMMCS CBOETO JIOTHHA U
napojs OT JMYHOro KaOuHera B cucreMe "DIeKTpoHHBIH yHuBepcuteT". Ilpu HCIONIB30BaHMM TMEYATHBIX H3JaHUI
OubnuoTeuHsli (GOHI JOJKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacyera He Menee 0,25 sk3eMmiusipa Ha KaKAoTo
o0ydaromierocs U3 4ucia JIUL, OJHOBPEMEHHO OCBAaHBAIONINX AaHHYIO JUCIHHUILIUHY.

[lepedens yueOHO nUTEpaTYpPhl, HEOOXOIUMOM ISl OCBOCHMS TUCIUIUTHHEI (MOAYIs), HaxoauTcs B [Ipunoxennn 2
K pabodeil mporpamme AUCHUIUTHHBI. OH MOIUICKHUT OOHOBJICHHIO TNPH HW3MEHEHHH YCIOBHH 10oroBopoB KDY ¢
npaBooONaaTeNs MU DJICKTPOHHBIX M3JAaHUH M IpU HM3MEHEHWH KoMmIuiekToBaHus (ounoB HayuHoit Oubnmorexu
Enabyxckoro uactutyta KOV.

8. Ilepeyenb pecypcoB HMH(OPMALMOHHO-TEIeKOMMYHUKALIMOHHON ceTu ''MHTepHer'", He0OXOAUMBIX IS
OCBOCHMS JMCHUILTUHBI (MOYJIs1)

Martemariyeckuii moptain - http://mathportal.net/
OOG1epoCCHIiCKIiA MaTeMaTHYECKHiA opTai - http://www.mathnet.ru/

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

9. MeToanyeckue yKkazaHus /sl 00y4al0mMXcsi M0 0CBOEHUIO THCIUITHHBI (MOIYJIsT)

Bupa pador MeToanyeckue peKoOMeHAALUH

JIEKLIUU JIeKIMOHHBIE 3aHATUS IIPOBOJAATCS C UCIIOJIB30BAHUEM NHTEPAKTUBHBIX TEXHOJIOTUH U IIPEAINIONIAratoT
AKTUBHOE y4acTHE CTYJEHTOB. /11 IOATOTOBKHU K 3aHATHSIM PEKOMEHAYETCS BBLACIATE B MaTepUae
po6JIeMHBIE BOIPOCHL, 3aTparuBaeMble MPEToAaBaTeNIeM B JISKIUH, U TPYIIIMPOBAaTh HH(POPMALIUIO
BOKPYT HUX. JKenaTenbHO BBIIENATH B HCIIOIB3YEMOH IUTEpaType MOCTAaHOBKH BOIIPOCOB, HA KOTOPHIE
Pa3HBIMU aBTOPAaM MOTYT OBITh JaHBI PA3JIMYHBIC OTBETH. Ha OCHOBaHNM MOCTAHOBKM TaKMX BOIPOCOB
cyietyeT coOMpaTh apryMeHTHI B TIOJIB3Y PA3IMYHBIX BAPHAHTOB PEIICHUS MTOCTABICHHBIX MPOOIIEM.

TIPAKTUYCCKUEC l'[epezl MIPAKTUYCCKUM 3aHATHEM CICAYET U3YUYUTH KOHCIICKT JICKIINU U PEKOMCH/IOBAHHY IO

3aHATHA mpenogaBaTeJIEM JIUTEPATYPY, o6pa1ua;1 BHUMAHUEC HA MPAKTUICCKOEC MMPUMEHCHHUEC TCOPHUU U HA
MCTOAMKY PCHICHUA TUIIOB X 3a/a4. Ha MPAKTUYCCKOM 3aHATUU I'TITABHOC - YSACHUTL CBA3b PCUIACMBbIX
3a/1a4 ¢ TCOPCTUICCKUMU MMOJOKCHUAMU. HpI/I peHICHNH HpeﬂHO)KeHHOﬁ 3aJa4r HYKHO CTPEMUTHCSA HE
TOJIBKO MMOJYYUTH HpaBHJ’IBHBIﬁ OTBCT, HO U YCBOUTH O6IIIHI>1 METOA pCUICHUSA HOI[O6HI>IX 3aa4.

camocrosi- | CamocTosiTenbHas paboTa MoApasAeiseTcs Ha CaMOCTOSATEIbHYIO PA0OTy Ha ayIUTOPHBIX 3aHATHSIX U Ha
TenbHas paboTa| BHEAYIUTOPHYIO CAMOCTOSTENbHYIO paboTy. CamocTosiTeNbHAs paboTa 00yJIarOIIMXCs BKIIOYAET KaK
MOJTHOCTBIO CAMOCTOSATEIIEHOE OCBOSHHE OTACIBHBIX TeM (pa3/IesioB) AUCIUILTUHEI, TaK ¥ MPOpadoTKy
TeM (pa3/ienoB), OCBaMBaeMBIX BO BpeMs ayIMTOPHOM paboThl. Bo BpeMst caMOCTOSITENbHOM paboThI
00yJaromuecs YUTAIOT U KOHCIIEKTUPYIOT YYeOHYIO, HAYYHYIO U CIIPABOYHYIO JINTEPATYPY, BEIIOIHSIIOT
3aJJaHWsl, HAIIPABJICHHBIC HA 3aKPEIUICHUE 3HAHUHN U OTPaOOTKY YMEHHIA U HABBIKOB, TOTOBSTCS K
TEKYIIEMY U POMEKYTOYHOMY KOHTPOITIO IO JUCIUTLTHHE.

JK3aMCH DK3aMeH 110 KypCy HpOBOAUTCS 11O ouneram. B KaXXa0M ouiere OJIMH TCOpCTI/I‘{CCKI/Iﬁ BOIPOC U OJJHA
3ajada. Ilocne orBeTa CTYACHTY MOT'YT OBITh 3aJaHbl JOIIOJHUTCIBHBIC BOIIPOCHI, KaK 110 MaTCpualaM



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

Oneta, Tak ¥ 110 OCHOBHBIM OIPENeTIeHUSM Kypca B [IETIOM.

IIpu noAroTOBKE K SK3aMeHy HEOOXOIMMO OIUPATHCS, MIPEXKIE BCETO, Ha KOHCIICKTHI JICKIHUH U
PEKOMEHIIOBaHHEIE HCTOYHUKH HH(OPMaLUH, BeChb 00BEM pabOThl PEKOMEHAYETCS paclpelielisiTh
PaBHOMEPHO I10 AHSIM, OTBEAEHHBIM JJIS HOATOTOBKHU K 9K3aMeHY M KOHTPOJIMPOBATh KaXIbIH ACHb
BBITIOJTHEHHUS PAOOTHL

10. TlepeyeHr WH(POPMANMOHHBLIX TEXHOJOTHil, MCHOJb3yeMBIX NPH OCYIIECTBJICHHH 00pPa30BATEILHOIO
npouecca mo JMCUHUILIMHE (MOIYJI0), BKJIYAsg IepedyeHb NPOrPaMMHOr0 olecreyeHHUs] U HMH(OPMALHOHHBIX
CIPABOYHBIX cHCTeM (IPU HEOOXOAUMOCTH)

Ilepedenp MH(OOPMALMOHHBIX TEXHOJOTWH, HUCIOIB3YEMbIX IPH OCYLIECTBICHHH 00Pa30BAaTENBHOTO IIpoIecca 0
JUCUUIUIMHE (MOAYJIIO0), BKIIIOYAsl IEPEeYeHb IMPOrpaMMHOro obecrieueHHss ¥ WH()OPMAIMOHHBIX CIIPABOYHBIX CHUCTEM,
npeactapieH B [Ipuinoxxennn 3 k paboveld mporpaMme JUCLUIUTAHBL (MOZYJISN).

11. Onucanue MaTepUAJbLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN IJsi OCylIecTBJIeHMs] 00pa30BaTeIbHOIO
npouecca no JTUCHUIUINHE (MOIYJIIO)

VYuebnast aymuropust Ne 88 (423600, Pecybnuka Tatapcran, r. Enabyra, yn. Kasanckas, 1. 89) mis nposeneHus
3aHATHH JICKIIMOHHOTO THIA, 3aHSATUH CEMHHApCKOr0 THIA, I'PYNIOBBIX W MHIWBHAYAIbHBIX KOHCYJBTALUH, TEKYIIETO
KOHTPOJISL M IPOMEXYTOUHOI aTTecTanuu. Kommiuekr mebenn (mocagounsix Mect) 36 mr. KommiekT mebenu (mocagouHbIx
MecT) i mperionaBatens | mrt. MHTepakTrBHAs TpuOyHa Panasonic VX400 1 mr. Monutop LG,22d 1 mr. IIpoekrop
Panasonic VX400 1 mr. Komonkn 20w 6 mrt. Ycunurens 3000w, mukmep Xenyx1202, muxpodonsr . Dxpan
MyJbTHMEMIHBIA 1 mT. MenoBas mocka HacteHHas 1 mT. CTeHasl HacTeHHble 6 mT. Beb-kamepa 1 mT. Beixon B
WHTepHeT, BHYTPHBY30BCKasi KOMIBIOTEpHAs CETh, OCTYN B AJIEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTEIbHYIO CpelNy.
Habop y4eOHO-HATIISIIHBIX TOCOOMIA: KOMIUIEKT NPE3eHTAIMi B 3JICKTPOHHOM (opMare 1o NpernojaBaeMol TUCLIUIIHHE
3-5 .

VYuebnast ayauropus Ne 81 (423600, Pecybnuka Tatapcran, r. Enabyra, yn. Kaszanckas, 1. 89) mis nposeneHus
3aHATHI JICKIIMOHHOTO THIA, 3aHSATUH CEMHHApCKOI0 THIA, I'PYNIOBBIX W MHIWBHAYAJIbHBIX KOHCYJBTALUH, TEKYIIETO
KOHTPOJISI M TIPOMEXYTOYHOW arrectanuu.. Kommiekr mebemn (mocamounsix Mect) 40 mr. Komrurekt wmebenn
(mocamouHbIX MecT) Ui mpenoxasaTenst 1 mT. MenoBast qocka HacteHHas | mT. IHTepakTuBHas TpuOyHa intel core i3 1
mrt. MynsruMeauiiabiil 5kpaH 1 mr. Morurop LG,22d 1 mt. IIpoekrop EPSON EB-980W 1 mt. Konmonku 20w 6 mT.
Yemmurens 3000w, mukmep Xenyx1202, mukpodonsl. IToptperst 5 mT. BeG-kamepa 1 mr. Brixoxg B HHTepHer,
BHYTPUBY30BCKasi KOMIIBIOTEPHAasi CETh, JOCTYI B 3JIEKTPOHHYIO HH(popMannoHHO-00pa3oBaTenbHylo cpeay. Habop
yueOHO-HATJISIIHBIX TTOCOOMIT: KOMIUIEKT ITPE3EHTALNI B 3JIEKTPOHHOM (hopMarte 1o NperojaBaeMon TUCHUILIMHE 3-5 1T.

Vuebnas ayauropus Ne 69 (423600, Pecniyonuka Tatapcran, r. Emabyra, yn. Kasanckas, 1. 89) mis npoBeneHus
3aHATHHM JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOrO THUIA, I'PYNMOBBIX M WHIUBHIYaJbHBIX KOHCYNBTAIUH, TEKYIIETO
KOHTPOJISI M TIPOMEXKYTOUYHOM artectaumi. Komruiekt Mebenu (nmocagouneix  Mect) 36 mT. Komruiekt mebenu
(mocamouHbIX MecT) [uist ipenosaBarens 1 mr. MHTepakTuBHas TpudyHa intel core i3 1 mt. I[Ipoekrop Panasonic VX400 1
mr. Jkpad MynsTuMmenuitabiii 1 mwr. Kononku 20w 6 mr. Yemwmurens 3000w, mukmep Xenyx1202, mukpodonst. [Jocka
MenoBas HacteHHas | mT. Kaptueer 19 mT. Beb-kamepa 1 mT. HaGop yueOHO-HAINAOHBIX MOCOOWH: KOMIDIEKT
MIpe3eHTali B 3JEKTPOHHOM (opMare 1o MpenoaaBaeMoi nucuumiee 3-5 mr. Boixon B MIHTepHET, BHYTPHBY30BCKast
KOMITBIOTEPHAS CETh, IOCTYI B MIEKTPOHHYIO HHPOPMAILIMOHHO-00pa30BaTEIbHYIO CPEay.

VYuebnast ayauropus Ne 86 (423600, Pecybnuka Tatapcran, r. Enabyra, yn. Kasanckas, 1. 89) mis nposeneHus
3aHATHH JIKIIMOHHOTO THIMA, 3aHSATUH CEMHHApCKOI'0 THIA, I'PYNIOBBIX W MHIMBHUAYAJIbHBIX KOHCYJIBTALMH, TEKYIIETO
KOHTPOJSI M TpOMeXyTo4dHol arrectanuu. Kommuekr mebemn (mocamousneix mect) 100 mT. Kommmekt wmeGenun
(mocamouHbIX MecT) [uis penoaasaters 1 wt. MenoBas nocka HacteHHast 1 . MHTepakTuBHas TpuOyHa intel core i3 1
wr. Monutop LG,22d 1 wr. IIpoektop Panasonic VX400 1 wr. Kononku 20w 6 mr. Ycwmrens 3000w, Mukiiep
Xenyx1202, mukpocdonsl, [Toptperst 12 mt. Be6-kamepa. Beixon B MHTEpHET, BHYTPUBY30BCKasi KOMITBIOTEPHAS CETh,
JIOCTYII B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTenbHylo cpeny. Habop y4deOHO-HATMSAAHBIX TMOCOOWH: KOMIUIEKT
MIPE3eHTaIMH B JJIEKTPOHHOM (opMaTe MO MPernojaBaeMoi JUCHUIUIMHE 3-5 mT.

Vuebnast ayautopus Ne 78 (423600, Peciy6onuka Tatapcran, r. EnaOyra, yn. Kazanckas, a. 89) ans npoBeneHus
3aHATUM JIEKIUOHHOTO THIA, 3aHATHH CEMHUHAPCKOrO TUIMA, IPYNIOBBIX U UHAMBUAYAIbHBIX KOHCYJIbTAllUH, TEKYIIEro
KOHTpOJISL U NPOMEXYTOYHOU artecTanuu. (3an cynaeOHbIX 3acemanuii). Kommekr mebenu (mocamgodHbIX mMecT) 36 ImT.
Kommiekt mMebenu (mocano4yHbIx mMecT) it npenogasarens | mrt. Tpubyna 1 mr. MenoBas nocka nepeasmxnas 1 mr.
[Mapter 4 mr. Cynebnsle kpecna 3 mr. @naru 2 mrr. Crenapt 6 mr. Cron 6onbmoi 1 mr. Hoyroyk ICL Pil155 1 mr. Be06-
kamepa 1 m. Beixon B MHTepHET, BHYTpMBY30BCKas KOMITBIOTEpHAsl CETh, JOCTYN B AJIEKTPOHHYIO HH(OPMAIMOHHO-
obOpazoBatenbHyl0 cpeny. Habop yueOHO-HArJsIgHBIX MOCOOMI: KOMIUIEKT MPE3eHTAalUid B JJIEKTPOHHOM (opmare mo
IIperoiaBaeMoil TUCIIUIUIMHE 3-5 MIT.

VuebOnas ayauropus Ne 88 (423600, Pecriy6nuka Tatapcran, r. EmaGyra, yin. Kasanckas, n. 89) mis nposeneHus
3aHATUH JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THUIA, TPYIMIOBBIX W WHAWBHAYANbHBIX KOHCYJIBTAMH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXXYTOUHOM aTTecTarmu. KoMruiekt mebenu (mocagodnsix Mect) 28 mr. Kommiekt Mmebenu (1mocagoyHbIX
Mect) st penogasatens 1 mr. TpuOyna 1 . MenoBast nocka HactenHas 2 mrt. HoyrOyk ICL Pil55 1 mr. Be6-xamepa 1
mr. Beixox B VHTepHEeT, BHYTpPHBY30BCKas KOMIIBIOTEpPHAsi CETh, JOCTYIl B JJIEKTPOHHYIO HH(OPMAIMOHHO-



oOpazoBarenbHyto cpeny. Habop yueOHO-HArysiiHBIX MOCOOMIA: KOMIUIEKT IpEe3eHTalui B AJIEKTPOHHOM (Qopmare 1o
MpenojaBaeMoi JUCHUILTUHE 3-5 1T.

Vuebnast ayautopus Ne 84 (423600, Peciy6nuka Tatapcran, r. Enabyra, yn. Kasaunckas, n. 89) anst npoBeneHus
3aHATHI JIKIIMOHHOTO THIIA, 3aHATUH CEMHHApPCKOrO THIIA, IPYNIOBBIX W WHIMBHAYAJIbHBIX KOHCYJBTAlUH, TEKYIIETO
KOHTPOJISL U POMEXYTOUHOI aTTectanuu. Kommiuekt mebenu (nocagounsix Mect) 62 mt. Kommiekr medenu (IocagouHbIx
MecT) s npenogaBatens | mT. MaTepakTHBHAs TpuOyHa intel core i3 1 mt. MoruTop LG,22d 1 mrt. IIpoextop Panasonic
VX400 1 mt. Konorku 20w 6 mr. Ycmmurens 3000w, mukmep Xenyx1202, Mukpo¢hoHsl. DKpaH MyIbTUMEIUHAHBIN | OIT.
MermnoBast nocka HacteHHas | mr. Iloprperst 10 mT. Kaprumsr 20 mT. Beb-xkamepa 1 mT. Beixom B HHTepHeT,
BHYTPUBY30BCKasi KOMIIBIOTEpPHAsI CETh, JOCTYH B 3JEKTPOHHYI0 WH(pOpMannoHHO-00pa3oBaTelbHYyI0 cpeny. Habop
y4eOHO-HATIIAIHBIX TOCOOMIT: KOMIUIEKT MPE3CHTAINI B SIIEKTPOHHOM (hopMaTe 1o MpernogaBaeMoi JTUCIUIUTAHE 3-5 MIT.

12. CpeacTBa ajanTauuy NpenogaBaHus TUCUMILIMHBI K MOTPEOHOCTSM 00y4aOIIMXCS MHBAJIMI0B M JIMI[ C
OrpaHUYEeHHBIMHU BO3MOKHOCTSIMH 30POBbS

IIpu HEOOXOMUMOCTH B 00pa30BATENLHOM TIPOIECCE MPHUMEHSIOTCS CIAEAYIOIIME METOABl W TEXHOJIOTHH,
oberyaroniye BOCIPHUATHE WHPOPMAIMU OOYUYArONMMHUCS WHBAIHIAMUA U JIMIAMH C OTPAHUYEHHBIMH BO3MOXHOCTSIMH
3JI0POBBSI:

- CO3IaHHuC TEKCTOBOM BEepcuu I000r0 HETEKCTOBOI'O KOHTEHTA 4 €ro BO3MOXXHOT'O HpCO6paSOBaHI/I$I B
AJIbTCPHATHUBHBIC (I)OpMLI, y,I[O6HLIe JJI pa3jInMYHbIX HOJ'IBSOBaTeJIefI;

- CO37aHHE KOHTEHTAa, KOTOPBIH MOXKHO NPEACTaBUTh B Pa3IMYHBIX BUAAX O0€3 MOTEpH JAHHBIX WIH CTPYKTYPHI,
MIPEAYCMOTPETh BO3MOXKHOCTH MAacIITa0MPOBaHMS TEKCTa W M300paXCHHMH Oe3 MOoTepH KadecTBa, INPEIyCMOTPETh
JOCTYIIHOCTD YIIPaBJICHHUs KOHTEHTOM C KJIaBUATYPBL;

- CO3/1aHHE BO3MOKHOCTEH [Tl 00y4aloINXCsl BOCIPHHAMATD OIHY U TY k€ MH()OPMAIUIO U3 Pa3HbIX HCTOYHUKOB -
HampuMep, Tak, YTOOBI JIMIA C HapyIICHUSIMH ClIyXa MOJydald WHPOpMAlUIO BU3yalbHO, C HAPYIICHUSMH 3pEHHS -
ayJUaJIbHO;

- TpPUMEHEHHE IPOTPAMMHBIX CpEACTB, OOECIIEUMBAIOIIMX BO3MOXKHOCTH OCBOCHHSI HABBIKOB W yMCHHH,
(dbopMUpYyEeMBIX AMCIMIUIMHOM, 3a CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM WYHCJIE BUPTYAIbHBIX JlabopaTtopuii u
CUMYJIALIUOHHBIX TEXHOJIOTU;

- TPUMEHECHHE [UCTAaHIMOHHBIX O00pa30BAaTENBHBIX TEXHOJOTHH JUId Iepefadyn HWH(pOpManuy, OpraHU3aLUH
pa3nuuHBIX (OpM MHTEpaKTHBHONH KOHTAaKTHOM paboThl 0Oydaromierocsi ¢ MpernojaBaTeleM, B TOM 4YHCIE BEOWHApOB,
KOTOpBIE MOTYT OBITH HCIIONIB30BAHBI JUIA MPOBEICHUS BHPTYAIbHBIX JICKIHH C BO3MOXXHOCTBIO B3aMMOJECHCTBHS BCEX
YYaCTHUKOB JMCTAHIIMOHHOTO OOYUYeHHMs, IPOBEJICHNUSI CEMUHAPOB, BBICTYIUICHHS C JIOKJIAJaMH M 3alUThl BHITIOJTHEHHBIX
paboT, npoBeIeHHs TPEHUHIOB, OPTaHN3aI[MH KOJIJIEKTUBHOI paboThI;

-  HNPUMCEHCHHC JUCTAHIHMOHHBIX O6paSOBaT€J'IBHLIX TEXHOJIOTHHA AJig OpraHusanuun (I)OpM TCKYLICITo U
MIPOMCIKYTOYHOT'O KOHTPOJIA;

- YBCIWYCHHUE TMPOJOJDKUTCIIBHOCTU CHAa4YU O6y‘-IaIOH_[I/IMC$I WHBAJIMAOM WX JIUIIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMH 3I0POBbsI JOPM MPOMEKYTOUHOM aTTECTAI[UH 110 OTHOIICHUIO K YCTAHOBJIICHHOMN MPOIOKUTEIIEHOCTH UX
clIauu:

- TIPOJOJKUTENHLHOCTH Cllaud 3a4éTa MM dK3aMeHa, IPOBOJMMOro B NMUCbMEHHOH (opme, - He Oosiee uem Ha 90
MUHYT;

- MPOJOJDKUTENFHOCTH MOATOTOBKM OOYdYaroLIerocs K OTBETY Ha 3a4é€Te WJIM 3K3aMEHe, NMPOBOJMMOM B yCTHOW
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- MPOJIOJDKUTENLHOCTH BBICTYTIIEHHUS 00y4aroerocs Mpy 3aliuTe KypcoBol paboThl - He Oojiee yeM Ha 15 MUHYT.
[Iporpamma coctaBieHa B cooTBeTcTBuM ¢ TpeboBaHusMu PI'OC BO u y4eOHBIM IUIAHOM TIO HAIPABJICHUIO

44.03.05 "Tlegarorndeckoe oOpazoBanue (C IByMs MPO(HIAMHU MOATOTOBKH)" M MPOUIIO MOATOTOBKH "MaremaThka u
¢u3nka'.



Tpunoocenue 1
K pabouel npocpamme OUCYUNIUHbBL (MOOYis)
51.0.07.02 Ancebpa
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1. COOTBETCTBUE KOMIETEHIUI IVIAHUPYEMBIM PE3YJbTATAM OBYYEHUSA 1O

JANCHUIIJIMHE (MOAYJIIO)
Kox m nammenoBanue | MHIuKaTopbI poctukeHust | OleHOYHbIe CpPeACTBA TeKYyIIero KOHTPOJIs u
KOMIIeTEHIIU U KOMIIeTEHUMI Ui JaHHOH | NPOMEXXYTOYHOM aTTecTauuu
JUCUMILTAHBI
YK-2 Cnocoben | 3Hath TpeOOBaHUS K Tekymuii KOHTPOJIb:

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

OTIPEICIICHUIO 3a/1a4 B PaAMKax
MOCTABJICHHOH 117K, 6a30BhIC
CIocoObI peleHus 3a1a4
anreOpsl ¢ y4eToM
JIEHCTBYIOIIMX CTaHIApTOB

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

Tema 2. AnreOpanvecKkue CHCTEMBI.
Tema 3. Matpu1bl U ONpeaeaTuTesy.
Tema 4. CrucTeMbl THHEHHBIX ypaBHCHUH.

JIEHCTBYIOIIUX Tema 5. BeKTopHBIE IPOCTPAHCTBA.

MIPaBOBBIX HOpM, | YMeTh onpenenats ocHOBHEIe 1 | Tema 6. JIuneiiHble onepaTopsl.

UMEIOIUXCS PECYPCOB H | crenu(ruIecKkue 3a1aqu B Tewma 7. I'pynnel. Konbua.

OTrpaHUYEHUI paMKax IOCTaBJICHHOM LNy, Tema 8. MHorounensl. Onepanuy HaJl MHOTOWICHAMH.
BBISIBJISITh M aHAJIM3UPOBAThH Tema 9. MHOroOUJIEHBI OT OJHOW NEPEMEHHOM.
pas3MyYHbIe CIIOCOObI PEeLICHHS Tema 10. MHOTOWIEHBI OT HECKOJIBKUX MEPEMEHHBIX.
3a7a4 anreOpsl U Tema 11. AnreOpanyeckue W  TpaHCIEHACHTHBIC
apryMEeHTHPOBATh UX BBIOOD JJIEMEHTHI.

KonrtposabHas paboTa 1o Temam:
Bnaners HaBbIKaMu Tema 1. BBenenue B anreopy.
OIIPE/ICIICHUSI OCHOBHBIX U Tema 2. AnreGpandeckue CUCTEMBI.
cnerduieckux 3a1ad B paMkax | Tema 3. MaTpuiisl n onpenenuTeny.
TIOCTaBIICHHOH IIeJH, BEIOOpa Tema 4. CructemMbl TMHEWHBIX YpaBHEHUH.
panroHaIBHBIX CIIOCOO0B Tema 5. BekTopHbIe TpOCTpaHCTBA.
peleHns 3a1a4 anreOpsl Tema 6. JIuHeliHbIe ONIEPATOPHL.
Tema 7. I'pynnel. Konbua.
Tema 8. MHorounensl. Onepanyy HaJy MHOTOYWIEHAMU.
Tema 9. MHOTO4JIEHBI OT OTHOW IIEPEMEHHOM.
Tema 10. MHOTOWIEHBI OT HECKOJIBKUX MEPEMEHHBIX.
Tema 11. AnreOpamueckue © TpPaHCICHICHTHBIC
JJIEMEHTHI.
IIpoMeskyTouHast aTTeCcTAlUSA:
Ix3amen

OIIK-8 CnocobeH | YMeTh OCyIIecTBIATh Tekyumuii KOHTPOJIb:

OCYIIECTBIISITH 3¢ PEeKTUBHYIO NTEarOTNUeCcKyl0 | Y CTHBIN ONPOC 10 TeMaMm:

MeJarorTIecKyro JIeSITeIIbHOCTh Ha OCHOBE Tema 1. Beenenue B anreopy.

JIESITEILHOCTh Ha OCHOBE
CHCIHANBEHBIX HAYYHBIX
3HaHUH

CIICLIMANIbHBIX HAYYHBIX 3HAHUH
B 00TacTH anreopsl

Brnanets criocoOHOCTEIO
OCYLIECTBIISITh IPPEKTUBHYIO
NEAArorn4eCKyro ACATCIbHOCTD
Ha OCHOBC CIICIUAJIbBHBIX
HayYHBIX 3HAaHUH B 00J1aCTH
anreOpsl

Tema 2. AnreOpanvecKue CHCTEMBI.

Tema 3. Matpuips! 1 onpeneauTeny.

Tema 4. CructemMbl TMHEWHBIX YPABHEHUH.

Tema 5. BekTopHbIE IPOCTPAHCTBA.

Tema 6. JIuHelHbIE ONIEPATOPHI.

Tema 7. I'pynnst. Kospna.

Tema 8. MHorousnensl. Oniepanuy HaJl MHOTOUJICHAMHU.
Tema 9. MHOTOUJIEHBI OT OTHOW IIEPEMEHHOM.

Tewma 10. MHOTOYIEHBI OT HECKOJIBKUX MTEPEMEHHBIX.
Tema 11. AnreOpauueckue © TPaHCICHICHTHBIC
JJIEMEHTHI.

KoHrposnbHas pabora 1o Temam:

Tema 1. BBenenue B anreopy.

Tema 2. Anrebpandeckue CUCTEMBI.

Tema 3. Matpuiisl 1 OnpeaeTuTeNy.

Tema 4. CucteMbl TMHEHHBIX ypaBHEHUH.

Tema 5. BekTopHbIE IPOCTPAHCTBA.

Tewma 6. JIuHeHHbBIE OTIEPATOPHI.

Tema 7. I'pynnel. Konbua.

Tema 8. MHOrOunensl. Oniepanuy HaJl MHOTOYICHAMH.
Tema 9. MHOrO4NIEHBI OT OHOW NEPEMEHHOM.

Tema 10. MHOrO4JIEHBI OT HECKOJIBKUX MEPEMEHHBIX.
Tema 11. AnreOpaumueckue ©  TPAaHCICHICHTHBIC
JJIEMEHTHI.




IIpoMeskyTouHast aTTecTAlAA:

Okzamen

2. KPUTEPUU OLIEHUBAHUS COOPMUPOBAHHOCTU KOMIETEHIUI

Komner 3auTeHo He 3a4yTeHo

eHIUsA Boicoxnii  ypoBennb | Cpennmii ypoBeHb | Huskmii ypoBenb | Huxe II0POroBoOro
(OTIUYHO) (xopomo) (Y10BJIETBOPUTEIBHO) YPOBHS
(86-100 6a.;10B) (71-85 6an10B) (56-70 6a10B) (Hey10BJIETBOPUTEILHO)

(0-55 6aj10B)

VK-2 3HaeT TpeboBaHUA K 3HaeT OCHOBHBIE 3HaeT OTHeNbHBIC He 3maer TpeboBaHms K
OTIpE/ICIICHUIO 33134 B | TPeOOBaHUS K TpeGOBaHUS K OTIpeNIeNICHUIO 3a/1a9 B
pamKax OTIpeIeIICHUIO 33129 B OTIpEIeIICHUIO 33,129 B paMKax IOCTaBJICHHOU
MOCTaBJICHHOM IIENH; paMKax MOCTaBJICHHON paMKax IOCTaBJIECHHOMN 1ey1M; 0a30BBIE CITOCOOBI
6a30BbIE CIIOCOOBI 1enn; 6a30BBIE CIIOCOOBI | menw; 0a30BbIe CIOCOOBI | PEHICHHS 3a/1a4 aureOpsl C
pemeHus 3ana4d pelieHust 3a1a4 anreOpsl | pelIeHus 3a1a4 aredpsl | y4eToM JIeHCTBYIOMINX
anredpsl ¢ y4eToM C YYETOM JCUCTBYIONUX | C YYETOM ACHCTBYIOIIMX | CTaHIApTOB
JEHCTBYIOIIUX cragnapToB. Jlonyckaer | craHaapros. [lomyckaer
CTaHAapTOB HEe3HaYHTENbHbIC TUIUYHBIE OIIUOKHU MPH

OLIMOKH NPU OTBETE Ha OTBETE Ha BONPOC HJIH

BOIIPOC WJIU PELICHUH pELIeHUH OCTABICHHOMN

MOCTaBJICHHON 3a1a41 3aa9n
YMeer onpenensith YMeer onpenenirs YmMeer onpenensits He ymeer onpenenars
OCHOBHBIE H OCHOBHEBIC H OCHOBHEIC 33]]a9H B OCHOBHEIC U
cnenuduaeckue cnenu(uIecKre 3a1a4l | paMKaX MOCTaBICHHOH crnenn(uIecKre 3a/1a9d B
3a[aud B paMKax B paMKax ITOCTABICHHOW | IIEJH, BBIABIATH U paMKax IOCTaBICHHOMH
ITOCTaBJICHHOM IIETN, | IENH, BEISBIATE H aHATM3UPOBATH LIeJIA, BBISBIIATE U
BEISBIIATH aHATN3UPOBATh OCHOBHEIE CITOCOOBI AHATU3UPOBATH PA3IINIHEIC
aHaIM3UPOBATh OCHOBHBIE CIIOCOOBI peleHus 3aa4 anreOpbl | CHOCOObI pelIeHus 3a1a4
pa3Iu4HbIe CIIOCOOBI | peleHus 3a1au U apryMEHTUPOBATh UX anreOpsl U
pereHus 3aaay anrebpsl. [lonyckaer BBIOOD. Jlomyckaer apryMEHTHPOBATh MX
anreOpsl U HE3HAYUTEJIbHbIE TUTIUYHBIE OUTUOKH TPU BEIOOD
apryMEHTHPOBATh UX | OIIMOKM ITPH OTBETE HA OTBETE Ha BONPOC HJIH
BEIOOD BOIIPOC WITH PEIICHIH peIIeHIH MOCTaBICHHON

MTOCTaBJICHHOHN 3a1a4M 3aa4u.
Brnaneer HaBBIKaMH Brageer ocHOBHBIMU BrnanmeeT oTnenbHBIMU He Bnageer HaBbIKaMu
OTIpe/IeICHHUS HaBBIKAMU OTIPEJICTICHHUS | HABBIKAMH OTIPENEICHUS | OMpENeIeHUs OCHOBHBIX U
OCHOBHBIX U cnenn(UIeCcKHX 3a1a9 B | OCHOBHBIX 33/1a4 B cnenn(UIecKux 3aa4q B
crenuuIecKux paMKax MOCTaBICHHOM paMKax IOCTaBICHHOMH paMKax IOCTaBICHHOMH
3a1ad B paMKax IeNTH, BEIOOpa LIeJTH, BRIOOPA IeJIH, BRIOOPA
MOCTABJICHHOM LIeNI, | palyOHAIIBHBIX panMoHAIBHBIX palnoHaIIBHBIX CIIOCO00B
BBIOOpA Croco0OB pelIeHUs CIoCcO0OB peIIeHUs peteHus 3aaa4 anreops
palMoHaIbHBIX 3a/1a4 anreOphl. 3a/1a4 anreOpol.
croco00B pereHHs Jonyckaer Jonyckaer TUIIMYHbIC
3a7a4 anreopsl HEe3HaYMTeNIbHbIC OLIMOKH IIPU OTBETE Ha

OLIMOKH NPHU OTBETE HA BOIIPOC WJIY PELICHHH

BOIIPOC WJIN PELICHUH TIOCTABJICHHOH 3a1a4u

TIOCTaBJIEHHO 3a1a4n

OIIK-8 YMeeT ocynecTBIsATh | YMEET OCYIIECTBISTh Ymeer ocymiecTBisATh o | He ymeer ocymiecTBisiTh
3G PEeKTUBHYIO He1arorn4ecKyro 3aJJaHHBIM IIPABUIAM 3G PEKTUBHYIO
TeJIarorM4ecKyro JIeITeJIbHOCTh Ha OCHOBE | MEJarorHyecKyro TIeIaroTHYECKyI0
JIeATeIbHOCTh Ha CHELUaTIbHBIX HAYYHBIX | AEATEIbHOCTh HA OCHOBE | JAESTEIBHOCTH Ha OCHOBE
OCHOBE CIIEIIMAIBHBIX | 3HAHUI B 00JaCTH CIELHATbHBIX HAYYHBIX | CIEIHANbHBIX HAYYHBIX
Hay4YHBIX 3HAaHUH B anreOpsl. Jlomyckaer 3HaHWIA B 00J1aCTH 3HaHWIA B 00J1aCTH anreOphl
obmactu anreOpsl HE3HAYNTEIbHBIE anreopsl. JlomyckaeT

OIMMOKY P OTBETE HA TUTTUYIHBIE OITUOKH MPH

BOIIPOC WJIK PELICHUH OTBETE Ha BONPOC HIIH

MOCTABJICHHOH 3aja4u pEeLIeHHH TIOCTABJICHHOM
3aJa4un




Bnaneer
CIocoOHOCTRIO
OCYIIECTBIIATH

3¢ P eKTHBHYIO
HeJaroruyeckyo
JesATeNFHOCTh Ha
OCHOBE CIICIIHATIbHBIX
Hay4YHBIX 3HAHUH B
obnacty anredpbl

Brianeer cmocoOHOCTBIO
OCYILECTBIIATE
MearoruIecKyro
JIEeATEILHOCTE HAa OCHOBE
CHeUaTbHBIX HAYYHBIX
3HaHUH B 001acTH
anreOpsl. Jlomyckaer
HEe3HAYUTENILHEIE
OIIMOKH MPU OTBETE HA
BOIPOC WITH PELICHUH
[TOCTaBJICHHOH 3a7a4u

Brnaneer criocoOHOCTBIO
OCYIECTBIISAT
NeJarorunueckyro
JeATeIbHOCTD 110
3aJaHHBIM [IPaBUJIaM Ha
OCHOBE CIIeIUaTbHBIX
Hay4yHbIX 3HaHUU B
obJiacTu anreOpel.
Jomyckaet TUITHYHbIC
OLIMOKH MPH OTBETE HA
BOIPOC HJIM PELICHUH

He Bnageet
CIIOCOOHOCTBIO
OCYILECTBIISITh

3¢ exTHBHYIO
MIe1arOTHYECKYIO
IEITEILHOCTD HAa OCHOBE
CHETHANTBHBIX HAYIHBIX

3HaHHUH B 00J1aCTH anredpbl

MOCTaBJICHHOM 3aa4uu

3. PACTIPEJEJIEHUE OHEHOK 3A ®OPMBbI TEKYHIEI'O KOHTPOJISA U ITPOMEXKYTOUYHYIO
ATTECTAIIMIO

1 cemecTp.

Tekymuii KOHTPOJIb!

Ycraunif onpoc. Tema 1. Benenne B anredpy. Tema 2. AnreOpamdeckue cucteMbl. Tema 3. MaTpHubl U OMpeIeTUTEIH.
Tema 4. Cucremsbl TMHEWHBIX ypaBHeHUH. Tema 5. BexkropHeie nmpocTpancTBa. Tema 6. JIuHelHble onepaTopsl.
MaxkcumanbHoe konudecTBo 6aimios no bPC - 20.

KonrponbHas pabora. Tema 2. Anrebpamyeckue cucrtembl. Tema 3. Marpunpsl u onpenenurtenu. Tema 4. Cucremsl
JMUHEeHHBIX ypaBHeHHH. Tema 5. BextopHsle npocTpancTBa. Tema 6. JIuneiiHble onepaTopsl.

MaxkcumanbHoe konudecTBo 6amios o bPC - 30.

Hroro 30+20=50 6annos.

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

2 cemecTp.

Tekymuii KOHTPOJIb!

Ycrubiid onpoc. Tema 7. I'pynnel. Konpua. Tema 8. MHorounensl. Onepanuu Hax MHOTowieHaMu. Tema 9. MHorouieHsl
oT onmHOW mepemenHoi. Tema 10. MHOrowieHBI OT HECKONBKHX TNepeMeHHBIX. Tema 11. AnreOpamdeckue u
TPAHCIICH/ICHTHBIC DJIIEMEHTHI.

MakcumasbHoe komrdecTBo 6amios mo bPC - 20.

KontponbHast pabota. Tema 7. I'pynmel. Kombna. Tema 8. MHuorounensl. Omepanuu Haj MHoOrowieHamu. Tema 9.
MHorousnieHsl 0T oHOU nepemenHoi. Tema 10. MHOTOUNIEHBI OT HECKOJIBKHUX TMepeMeHHbIX. Tema 11. Anrebpandeckue u
TPAHCIICHICHTHBIC DJIEMEHTHI.

MakcumasnbHoe koaudecTBo 0amios o bPC - 30.

HUroro 30+20=50 6aymios.

I[IpomMe:xkyTouHasi aTTecTalNsA - SK3aMeH- 50 6aynToB.

[MpoMexyTouHasi aTTECTAlMs MPOBOJMTCS IOC/IE 3aBEpUICHHMS W3YyYeHUS MAUCIMIUIMHBI WM ee 4YacTd B (opme,
onpejensieMoll y4eOHbIM IUIAaHOM O00pPAa30BATENbHOM MPOTPAMMBI C IIEBI0 OLEHUTH PabOTy OOY4YAlOIIErocs, CTEleHb
YCBOGHUSI TEOPETHYECKUX 3HAHUI, YPOBEHb C(OOPMHUPOBAHHOCTH KOMITETESHIIH.

[IpernonaBaTenb, MPUHUMAIONIMKA 3K3aMEH, OOCCIEeYMBACT CIy4aiiHOE paclpeleieHHe BapHaHTOB 3K3aMCHAI[HOHHBIX
3aJlaHUil MeXJy OOYYaroIUMHCS C TOMOIIBI OMJIETOB W/MIM C IPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHIi; BIpaBe
3a/1aBaTh 00YYaIOIIEMYCsl IOMOHUTEIbHBIC BOMIPOCH! U JaBaTh IOMOJHUTEIbHBIC 3aaHUsI IOMUMO TeX, KOTOPhIC YKa3aHbI
B Ouiere.

DK3aMeH MPOBOJUTCS N0 OmiieTaM. B kakaoMm OmireTe [Ba OICHOYHBIX CPENICTBA!

1) yCTHBIN MM TMCHMEHHBII OTBET Ha BOIIPOC;

2) pemicHue 3a/1a9H.

Y CTHBIH Wi THCEMEHHBIH 0TBeT — 20 6autoB.

Pemenue 3amaun — 30 0aywios.

HUroro 20+30=50 6ayuios.

OO11ee KOJIMYECTBO OAIIIOB MO AUCIUTUIMHE 33 TEKYIIUHA KOHTPOJIb U IPOMEXYTOUHYI0 artectanuio: 50+50=100 Gamios.

s sx3amena:

86-100 — oTiinuHO

71-85 — xoporiro

56-70 — y1oBICTBOPHUTEIBLHO
0-55 — HeyoBNIETBOPUTEINBEHO

4. OIEHOYHBIE CPEJICTBA, IOPAJAOK UX TPUMEHEHUA U KPUTEPUU OLIEHUBAHUSA



4.1. OHEHOYHBIE CPEJCTBA TEKYHIETO KOHTPOJIA

4.1.1. Ycrublii onpoc. Tema 1. BBegenue B aiaredopy. Tema 2. Aareopauyeckue cucrembl. Tema 3. Marpuusl u
onpeneaurean. Tema 4. Cucrembl JuHeHbIX ypaBHeHuii. Tema S. BekTopHbie nmpocrpancrBa. Tema 6. JlnHelinbie
oneparopsl. Tema 7. I'pynnbl. Koabuma. Tema 8. Muorowienbl. Omepauuu Hajg MHorowieHamu. Tema 9.
MHorouneHsl 0T oaHOH mnepemeHHoii. Tema 10. MHoOrowieHnl 0T HeCKOJIBKHX mHepeMeHHbIX. Tema 11.
AJredpanyeckue H TPAHCHEHACHTHbIE 3JIEMEHTBI.

4.1.1.1. Ilopsinox mpoBeeHUs W MPOIETYPa ONIEHUBAHUA.

VYCTHBI ONMPOC MPOBOMUTCS HA TMPAKTUUCCKUX 3aHATHAX. OOyyaromuecs BBICTYMAIOT C JOKJIAJaMH, COOOIICHUSIMHU,
JIOTIOJTHCHUSMH, yYacCTBYIOT B JHCKYCCHH, OTBCUAIOT Ha BOMPOCHI mpernopaparens. OIEHUBACTCS YpPOBCHb JOMAIIHEH
MOJrOTOBKA IO TEME, CIIOCOOHOCTh CHCTEMHO M JIOTMYHO H3JaraTth MaTepHal, aHaU3UpOBaTh, (OPMYIHPOBATH
COOCTBEHHYIO MO3HUIIHIO, OTBEYATh HA IOMOJHUTEIbHBIC BOMTPOCHL.

4.1.1.2 Kputepun oneHMBaHUS

17-20 6anj10B CTABUTCHA, €CJIH 00yJaAIOIIUIACS:

B oTBeTe KauecTBEHHO pacKphLI cojaepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHpOBaH. IIpekpacHO OCBOCH MOHATHHHBIN
anmapart. [IpoeMOHCTpUpOBaH BHICOKHI YPOBEHb IIOHMMaHUsl MaTepuana. [IpeBocxonHoe ymeHne GopMynupoBaTh CBOU
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC IMOJIOKCHUS.

14-16 6a1J10B CTABUTCH, €CJIH 00yJAIOIIUIACS:

OcHOBHBIE BOIPOCHI TeMBI packpbul. CTpYKTypa OTBETA B I€JIOM aJieKBaTHA TeMe. XOpOIIO0 OCBOSH MOHITUMHBIN amnmnapar.
[IponeMOHCTPUPOBAaH XOPOIIMI ypOBEHb MOHUMaHHS Marepuana. Xopollee yMeHHe (OpPMYIHPOBaTh CBOM MBICIH,
00CY)KIaTh TUCKYCCHOHHBIE MOJIOKCHHUS.

11-13 6a/1J10B CTABUTCHA, €CJIH 00yUaAIOIIHIACS:

Temy gactuuHo packpsil. OTBeT ciaabo CTpyKTypupoBaH. IIOHATHHHBIA ammaparT OCBOGH dYacTW4yHO. IloHMMaHue
OTJIENFHBIX MTOJIOKCHUH M3 MaTephalia Imo TeMe. Y TOBICTBOPHUTEIBHOE YMEHHE (HOPMYITHPOBATH CBOM MEICIH, OOCYXIATh
JVICKYCCHUOHHBIC TTOJIOKEHHUS.

0--10 6a/1J10B CTABUTCS, €CJIH 00yUYAIOIIHIiCS:

Temy He packpbul. [IoHATHHHBIN anmapaT OCBOEH HEyAOBIETBOpUTENbHO. [loHMMaHNe MaTepuana (parMeHTapHOE HIIH
otcyrcTByeT. Heymenue GpopMyupoBaTh CBOM MBICIH, 00CYKIaTh TUCKYCCUOHHBIC TTOJIOKCHUS.

4.1.1.3. ConepsxaHne OLlEHOYHOI'0 CPeACTBA

1 cemectp.

Tembi 1-6.

Bompocsr:

Jlornueckue ornepanuu.

KBaHTOpHI 1 IpeANKaTHI.

Omepanyy HaJ MHOKECTBAMHU.

OtHomIeHUsI HA MHOXKECTBAX.

OtoOpaxeHre MHOKECTB.

Anrebpanyeckast onepanus.

CBoiicTBa omneparuii.

[TonsTue anreOpsol.

. OtHOmIEHMS.

10. ITonsarue anredpandeckoil CUCTEMBI.

11. I'pymmsl, KOJBIIA, TOJS.

12. TomoMopdu3mMel, n30MOp(HU3MBI anreop.

13. Anrebpanyeckast ¥ TpUroHOMeTpuIecKas (POpMbI KOMIUIEKCHOTO YHCIIA.
14. KopHu U3 KOMIUIEKCHOTO YHCIIa.

15. Marpwuupl.

16. Onepariu HaJT MaTPUIIAMHU.

17. DnemenTapHBIE TPEOOPA3OBAHNS MATPHIIBL.

18. OGpaTrMBble MaTPHIIBL.

19. YcnoBus 00paTuMOCTH MaTPHIIBI.

20. Panr MaTpHIIbL.

21.TloacranoBKU. YeTHbBIE U HEUYETHBIE OJACTAHOBKH.
22. OnpeenuTenb KBaApaTHOW MaTPHUIIBL.

23. MuHODBI 1 anreOpandecKue J0TOTHEHUS.

24. Pa3noxeHue OINpeeuTelIs 10 CTPOKE M CTOJIONY.
25. Onpenenurests MPOU3BEICHNS MATPUIL.

26. HeoOxomMoe 1 10CTaTOYHOE yCIIOBHE PABEHCTBA HYIIIO OIIPEeIUTENs.
27. I1punoxeHust TEOPUH OIIPEEITUTEINCH.

©CoNoOR~WDNE



28. MeTop!l BBIYHCIICHHUS ONPEACITUTENCH N-ro mopsiaKa.

29. TToHsITHE BEKTOPHOTO MTPOCTPAHCTBA, PUMEPHI.

30. Apudmernaeckoe BEKTOPHOE TIPOCTPAHCTBO.

31. JluneiiHast 3aBUCUMOCTH U JIMHEITHAS HE3aBUCHMOCTD CHCTEM BEKTOPOB.
32. ba3uc u paHr KOHEYHOI CHCTEMBI BEKTOPOB.

33. basuc u pa3MepHOCTH BEKTOPHOTO IMPOCTPAHCTBA.

34. Cucrembl TMHEHHBIX YpPaBHEHUH.

35. Meron I'aycca.

36. Metoxa Kpamepa.

37. Kputepuii COBMECTHOCTH CUCTEMBI JINHEHHBIX YpaBHEHHH.

38. OnHOpo/HAsI cHCcTEMa JIMHEHHBIX YpaBHEHUI.

39. ®yHnaMeHTaNbHas CHCTEMa PEIICHNH.

40. BexTOpHBIE TPOCTPAHCTBA.

41. Matpura repexojia OT 0OIHOTO 0a3mca K Ipyromy.

42. Otniepannu HaJ MOAIIPOCTPAHCTBAMH.

43. BeKTOpHBIE MTPOCTPAHCTBA CO CKAIIPHBIM YMHO)KCHUEM.

44. EBKITUIOBO IPOCTPAHCTBO.

45. OpToroHanpHasi CHCTEMa BEKTOPOB.

46. IIporiecc OpTOrOHANTU3AIUH.

47. Hopma BekTopa.

48. OpToroHaJbHBIA 1 OPTOHOPMHUPOBAHHBIN Oa3uc.

49. V3oMop(h¥3M BEKTOPHBIX ¥ €BKIHIOBBIX IPOCTPAHCTB.

50. JIunelinble 0TOOpaKeHHUsT BEKTOPHBIX IPOCTPAHCTB U JINHEHHbIE ONEPaTOpPBI.
51. MaTpwuiia TMHEHHOTO OrepaTopa.

52. CBs3p MeXIy MaTpULIaMH JIMHSHHOTO OIlepaTopa B Pa3INyHbIX Oa3ucax.
53. Onepanuu ciI0KeHNs, YMHOKCHHUS JTMHEHHBIX ONepaToOpoB, YMHOXKEHHS OIepaTopa Ha CKaJsp.
54. O6pas3 u sIpo TNHEHHOTO OoTepaTopa.

55. HeBbIpoXKICHHbIE IMHSHHBIC OIIePaTOPEL.

56. CoOCTBeHHBIE BEKTOPHI M COOCTBEHHbIE 3HAUCHHUS JIMHEHHOTO ONepaTopa, UX BEIYUCICHUE.
57. JIuneitHble ONEpaTOPHI C MPOCTHIM CHEKTPOM.

58. I[IpuBencHUE MATPHIIBI K TUATOHATBHOMY BHITY.

2 cemecTp.

Tembr 7-11.

Bompocsr:

I'pynnsl. CBoiicTBa rpymit.

[Hoarpynel.

Teopema Kamu.

[Nopsmok anmeMenTa TpyIIIBl U €ro CBOMCTBA.
Hukmyaeckue TPYIITEI U UX MOATPYIIIIEL.
CMeXHBIE KIIacCHhI.

HopmanbHsele nenurent.

®daxkrop-Tpynmna.

. Tomomopduzmsl rpymm.

10. Konsna. CBolicTBa KOJIELL.

11. IToaxonbIia.

12. O6macTh LHETOCTHOCTH.

13. XapakTepucTHKa KOJNbIA C SAMHUIICH.

14. Uneansl KOJIbIIA.

15. dakTop-KoJIBLIA.

16. Koub1ia riiaBHBIX HIEAJIOB.

17. EBxuoBH 1 (haKTOpHATIbHBIC KOJIBIIA.

18. KoJ1bI10 MHOTOWICHOB OT OJJHOM MEPEMEHHOM HaJ| TOJIEM.
19. KopHu MHOTOUICHA.

20. Teopema be3y.

21. Cxema I'opHepa.

22. 1enaMOCTh MHOTOYJICHOB.

23.HOJI u HOK.

24. HenpuBoIMMBIE MHOTOYWICHEL.

25. ®opmarnpHast MPOU3BOIHASI MHOTOUJICHA.

26. HenmpuBomuMBble KpaTHBIC MHOKUTEIIA MHOTOYWICHA.
27.KpaTHble KOPHH MHOTOYJICHA.

28. Konplio MHOTOYICHOB OT HECKOJIBKUX EPEMCHHBIX.
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29. CreneHb MHOTOUJICHA.

30. JIekcukorpahuuecKoe yrnopsaodeHue.

31. Beicimii wieH MHOTOWICHA M €r0 CBOWCTBA.

32. CuMMeTpriecKre MHOTOUJICHEL.

33. OcHOBHAas TeOpeMa 0 CHMMETPHIECKAX MHOTOWICHAX.

34. ®opmymnsl Buera.

35. Pe3ynbranr.

36. MckimoueHne HEeM3BECTHBIX U3 CUCTEMBI aIreOpandeckix ypaBHEHHH.
37. Anrebpandeckasi 3aMKHYTOCTb HOJISI KOMIUIEKCHBIX YHCEL.

38. HermpuBoguMbIe HaJI 10JIEM JICHCTBUTENBHBIX YUCET MHOTOWICHBI.
39. YpaBHeHUs TpeThell U YETBEPTO CTCIICHHU.

40. ®opmyisl Kapnaso.

41. I1puBOJMMOCTS MHOTOUJICHOB HAJI ITOJIEM PallMOHAIBHBIX YHCEIL.
42.1lemnple U palliOHANTBHBIE KOPHU MHOTOYICHOB C IIETBIMHU KO3 QUIIHECHTaAMH.
43. Anrebpandeckie U TPaHCICHACHTHBIC SJIEMEHTHI.

44, MuHUMAaIHHBIN MHOTOYIICH alTe0pandecKoro HJIEMEeHTa.

45, Pacumpenus noneit. [Ipocroe pacmmpenne.

46. IIpocroe anredpanveckoe pacIuIupeHne MOs.

47. OcBobOXACHHE OT HPPALIMOHAIIBHOCTH B 3HAMEHATeJe Ipoou.

48. KoneuHoe, anredpanueckoe, COCTABHOE alredpandeckoe, anredpandecky IOpOKISHHOE PACIIUPEHHUS TOJIS.
49. Tone anreOpanyecKux YnCe.

50. Pa3pemmmMocTs ypaBHEHUI B pajiuKaax.

4.1.2. KonrpoabHas pagora. Tema 2. Aareopaundeckue cucrembl. Tema 3. Martpuusl u onpenenurenn. Tema 4.
Cucrembl JuHelHbIX ypaBHeHuil. Tema S. Bexkropuble npocrpancrBa. Tema 6. JluHelinble oneparopbl. Tema 7.
I'pynnbi. Koabuna. Tema 8. MHuorowiennl. Onepauuu Haa MHorowieHamu. Tema 9. MHorodsaeHnl OT OAHOM
nepemeHHoii. Tema 10. MHorouJjieHbl 0T HeCKOJIbKHX NepeMeHHbIX. Tema 11. Anredpanyeckue U TPaHCUEHIEHTH bie
3J1€MeHThI.

4.1.2.1. Ilopsinok npoBeaeHns1 ¥ MPOLEIYyPA OLeHNBAHUSI.

KonTponbHast paboTa mpoBOAUTCS B Yachkl ayAUTOpPHOH paboTel. OOydaromuecs MOMy4YaroT 3afaHus IS MPOBEPKU
YCBOGHUsI IPOMIEHHOr0 MaTepHana. PaboTa BhINONHSIETCS B MUCbMEHHOM BUJie U craéres mpernoaasateito. OeHnBarOTCsa
BJIAJICHHE MAaTepUaJOM IO TeMe pPalOThl, AHATUTHYECKHE CIOCOOHOCTH, BIIAQJICHHE METOJAaMH, YMEHHS W HAaBBIKH,
HEOOXOIUMBIE JJIsI BHITIOTHEHUS 3a/JaHHMH.

4.1.2.2 Kputepun oneHNBaHUS

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

[MpaBuibHO BBINOJHUI BCE 3ajaHus. [IpOJEMOHCTPHPOBAT BBICOKHU yPOBEHb BIAJEHUs MarepuaioM. [IposBiieHbI
MPEBOCXO/IHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHHUS K BBIMIOJHEHUIO KOHKPETHBIX 3a/[aHUI.

21-25 6anJioB CTABUTCS, €CJIH 00YYAIOIIUIACS:

[IpaBUIBHO BBHINOJHMI OOJIBIIYIO YacTh 3aJaHuil. [IpUCYTCTBYIOT HE3HAUMTEIbHBIE OIMIMOKH. IIpoIeMOHCTPHpPOBaH
XOpOIIMH YpOBEHb BIAACHUS MaTepHuajoM. I[IposBIEHBI cpenHHE CIIOCOOHOCTH NPUMEHATh 3HAHUS M yMEHHUS K
BBITIOJTHEHUIO KOHKPETHBIX SaﬂaHHﬁ.

17-20 6a110B CTABUTCS, €CJIM 00yUaIOIIHiics:

3amaHusi  BBIMOJHKI 0oOjiee dYeM  HAmoJoBUHY. [IpHCYTCTBYIOT  CepbhE€3Hble  OMIMOKH. [IpomeMOHCTPHUpPOBaH
y)IOBHeTBOpI/ITeHLHLIﬁ YPOBCHb BJIAJICHUA MAaTECpHUATIOM. HpOﬂBHeHLI HU3KHEC CHOCO6HOCTI/I NMPUMEHATHL 3HAHUA U YMCHHUA K
BBIMTOJTHEHHIO KOHKPETHBIX 3a/IaHHH.

0--16 6a1JI0B CTABUTCS, €CJIH 00YYAIONIUIACS:

3amaHusi BBIIOJIHWI MEHEE YeM HaloJIOBHHY. [IpOJeMOHCTPHUPOBAH HEYJOBICTBOPUTEIBLHBIA YPOBEHb BIAJCHHS
MaTepuaioM. [IposBIIeHBI HEZOCTATOYHBIC CIIOCOOHOCTH MPHMEHSATh 3HAHWSA W yYMEHHUS K BBHIMOJHEHHIO KOHKPETHBIX
3aJaHHH.

4.1.2.3. Conep:kaHue OLIeHOYHOT'0 CPEICTBA
1 cemecTp.

Tema 2.
Bapuanr 1.

1. OOpasyeT 1 TpyIITy MHOXKECTBO YUCeN Buaa a + b\/g ,a,b € Z ornocutensuo cnoxenns uncen?

@+2i)° @i
B+2i)° - (2+i)

2. Bolunuciurs



w

. Pemuts ypaBuenne (3+ i)X2 + (l— i)X —6i=0.

. Beruncnutp ?/(2 + 2i)2 (— \/5 + i) .

5. Beipasuts COS3X, SiN 3X,tg3X uepes COS X, SiN X, tgX, ncnonssys popmymy Myaspa.

I

Bapuanr 2.

. O6pa3yer Ju TPyIILy MHO>KECTBO YHCeN Buaa a + b\/g ,a,b € Z orHocutensHo cnoxenns uncen?
Haiimn f (i), comn f(x)=x"" —5xM +10x" +9x° —4.
. Beramcruts — 7 + 2410 .

-1+
2
V3 +i
5. Pemute ypaBHEHHE OTHOCHTENBHO JIEHCTBUTENBHBIX HEM3BECTHBIX X, VY !

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

w N

4. Beruucnuts

Tema 3.
Bapuanr 1.
2 1 -3
1. BEIYHCIINTE ONpenenuTens (3 — 2 4
1 4 -10
a) pa3IoKEHHUEM TI0 BTOPOIl CTPOKE;
0) MOHM)KEHHEM TOPSIKA.
2 2 3
2. Haiitn obparnyio MaTpuiy aByms cocodamm: A= 1 =1 0
-1 2 1
123456 123456
3. PemmnTe ypaBHEHHE B IOICTAaHOBKAX: X = .
34156 2 123546
1 1 115
1 -11 29
4. Beuucnure onpenenurens: 2 01 1 1 9);
4 1 350
1 9 9 0 8
Bapuanr 2.
2 -1 31
1. Berunemuts X = 2A° —3A "~ rme A = .
2 1
2 -1 3
2. Borumcnuts onpenenutens (0 2 1
3 1 -2

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

3. Haiitu o6paTHyio MaTpuiy aByMs criocobamu: A =

W P W
RN e
S



4. Pemnth cucTeMy ypaBHeHwuii 1o npasuwity Kpamepa: ¢ X + 2%, +5x5 =4,
X, +3x, +2x5 =-1.
Tema 4.

Bapuanr 1.
1. HaiiTu obmiee pemeHre 1 0JJHO YaCTHOE PEIICHHE CUCTEMBI JINHEHHbIX YPaBHEHUIH:

3% +4x, +x5+2X4 =3,
6x, +8x, +2x5+5%X, =7,
9%, +12x, +3x5 +10x, =13.
2. Haiitu BexTop X W3 ypaBHEHUS 3(3.1 - X)+ 2(a2 + X) = 5(a3 + X) , Tae
a, =(251),a, =(1015),a, = (41-1)

1 -1 5 7

3. Haiiti panr maTpuLbl -l =82 .
3 5 1 -1
7 9 7 1

4. HaiiTu KOOpAMHATHI BEKTOpa d = (5,1,—3) B Oasuce € = (1,2,0), e, = (2,0,—1), €3 = (1,—1,0).

Bapuanr 2.
1. Pemmre cuctemMy JIMHEWHBIX YpaBHEHUHM:

Xg + Xo +3X3 +2X4 +5X5 =0
X1 +2Xy +2X3+ X4 +3X5 =0
2Xq +3Xy +5X3 +4X4 +7X5 =0
2. BersicHHTE, ABISIETCS JIN CIEAYIONAs CHCTEMa BEKTOPOB JIMHEHHO 3aBUCUMOM MITH TMHEHHO HE3aBHCUMOM
a1 = (4;-5; 2, 6), a, = (2,-2;1;3), a5 = (6; -3; 3; 9), &= (4; -1; 5; 6).

3. Haﬁ,I[PITe KaKOfI-HPI6y,I[L 0a3uc CUCTEMBI BCEKTOPOB U BbBIPA3ZUTC YEPE3 OTOT 0a3nc ocTaIbHBIE BEKTOPbI CUCTCMbI
a1=(1,2;3,-4),a,=(2,3;4; 1), a3= (2, -5; 8, -3), a4 = (5; 26; -9, -12), as=(3;4; 1 2).

2Xl - 4X2 + 5X3 + 3X4 = O,
4. Haiimute QyHIAaMEHTANBHYIO CHCTEMY PEIICHIIH: 3X1 - 6X2 + 4X3 + 2X4 =0,
4%, —8Xy +17X3 +11x, =0.

Tema 5.
Bapuanr 1.
1. HaiiTi pa3sMepHOCTH CyMMBI U TIEpeCEUeHHs ABYX MOAMPOCTPAHCTB:
L1, HATAHYTOTO Ha BEKTOPHI a1 ,dz, 83 M Ly, HATAHYTOTO Ha BEKTOPHI b1, by, bg,
a;=(1,2,1,-1), a, =(2,3,1,0), a3 = (1,2,2,-3),
b; =(1,1,1,1), b, =(1,0,1,-1), b; = (1,3,0,-4).
2. TTocTpOUTH OPTOTOHANBHEIN 0a31C OANPOCTPAHCTRA, HATIHYTOTO Ha 3aJJaHHYI0 CHCTeMY BekTopos: a; = (1,1,-1,-2), a, =
(-2,1,5,11), a3 = (0,3,3,7), a; = (3,-3,-3,-9).
3. Haiitu MaTpuiry nepexoja ot 6asuca aj, ay, 83 K 6asucy b, b,, bs 1 o6paTHO:
a; = (l,'l,O), dy = (1,2,3), az = (0,1,-1),
bl = (3,-1,4), b2 =(1,-2,-5), b3 = (3,-2,-1).
4. SIBnsieTcs My BEKTOPHBIM MIPOCTPAHCTBOM HaJ R MHOXKECTBO BCeX MaTpHIl BHIA

a -b
( y a., b S R OTHOCHUTCJIBHO CJIOXCHUA ManI/IL[ nu yMHO)KeHI/I}I ManI/IH Ha 4YHucCJo.
a

2b

Bapuanr 2.
1. JIONONMHKTE CHCTEMy BEKTOPOB a; ,8; 10 OPTOTOHATBHOTO Oasuca mpoctpancTsa R
a;=(1,-2,1,3), 3, = (2,1,-3,1).
2. HaiiT pa3mepHOCTb 1 6a31C JIMHEHHOM 000IOYKH CUCTEMBI 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). Tomonuuts 3TOT 6a3uc 10 OGasmca
BCETO MPOCTPAHCTBA.

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

3. lana MaTpuIia mepexoia oT 0HOTO Oa3uca K IpyroMy

U KoopauHaTel Bekropa a = (2,1,-2) B mepBom 0Oasuce, koopauHatsl Bekropa b = (1,0,3) Bo BTOpOM Gasmce. Haiitu
KOOPAMHATHI BEKTOpa a BO BTOPOM, BekTopa b B mepBoM Oasuce.

4. Haiitu pa3MepHOCTH CyMMBI U IIepecedeHusl OANPOCTPAHCTB, HATSIHYTHIX:

Ll Ha a, dp, a3, L2 Ha bl, bz:

a,=(0,111),a=(1,11,2), a3=(-2,0,1,1), by = (-1,3,2,-1), b, = (1,1,0,-1).

Tema 6.
Bapuanr 1.
1. Tlokasare, 4TO oOmeparop I/, NEpeBOAAIMK BEKTOp X =(X1,X2,X3) B BEKTOD x/ :(Xl—XZ +X3,X3,X2)

ABIACTCA NTMHEHHEIM ¥ HAWTH €ro MaTpuily B Oaszuce € = (1,0,0), €y, = (0,1,0), € = (0,0,1). Haiitn 6a3uc simpa sToro
omneparopa.

6 5
5 4

2. Jluneiinelii oneparop ¢ B Oasuce a1 = (2,0); ar = (3,2) umeer matpumy ( ], JUHEHHBIH oneparop B Gasuce

_ _ 0 3 o
b1 =(4,2);b2 = (7,4) umeer matpumy (4 5} . Haiitn matpuity nuneiinoro oneparopa @+y B 6asuce by, b, .

3. Haiitu coOCTBEHHBIC 3HA4YCHUS M COOCTBCHHBIC BEKTOPHI JHMHEHHOIO OIEepaTopa, 3aJaHHOrO B HEKOTOpPOM 0Oasuce

4 -5 2
MaTpuLen 5 -7 3.
6 -9 4

Bapuanr 2.

a, 61,

1. Haﬁ,I[PITC MaTpuny JIMHEHHOTO o1ieparopa, NepeBoOAALICIO BEKTOPBI az COOTBCTCTBCHHO B 62 OTHOCHUTCIIBHO

sasmca T = (LO)T2 = (0).rae @ = (LD 61=(12) a2=(0.) 6:=(2.1)

2. Jlnneineiii onepatop ¢ B Oasuce €1 €, €3 €4 umeer marpuuy A¢. Haiitu matpuuy sToro omepartopa B 0asuce

€346, €.
1 2 -3 0
2 3 -2 1
A, = .
3 4 -1 2
4 5 0 3
2 0 0
3. Tlpusoautes u Marpuna A k anaronamsuomy suny: A=|1 4 —11?
1 1 2
2 cemecTp.
Tema 7.
Bapuanr 1.

1. O6pasyer u rpymiy MHoxkecTBo uncen G = {a + b\/§|a, be Z} OTHOCHTEIIFHO YMHOKEHHS YHCen?

2. B MyHLTHHJIHKaTHBHOﬁ rpynrne KOMIUICKCHBIX YHCEII MOCTPOUTH HUKIWYCCKYHO HNOArPYNIITY, MOPOKIACHHYHO YHUCIOM

J2 V2.

Z = — + —— | U HailTu NOPSJIOK ITOTO HJIEMEHTA.

2



a 0
a

CJIOKCHUA U YMHOXKCHUA MaTpUl] ABJIACTCA aCCOIMAaTUBHO-KOMMYTAaTHBHBIM KOJIBIIOM C CIMHUIICH.

4. Jlemurest nu —19 +103/2 +203/4 1wa1-33/2+534 & koubre Z [%/EJ'7

3. Jlokasatb, uto MHoxkectBo K = ( j|a € R} cxanapubix MaTpuil BTOpOro Topsiika OTHOCHTENBHO OTeparuii

Bapuanr 2.

1. O6pasyet nu rpymnmy MHOxkecTBo uucen G = {a\/§|a S Q} OTHOCHUTEIILHO CJIOXKEHUS uncen?

1 2 3
2.B Trpynre noacTaHOBOK 83 NOCTPOUTH HUKIIMYCCKYIO NOATrPYIITY, HOPOXKIACHHYIO MOJCTaHOBKOH S = ( n

2 31

HaWTH NOPSA0K ATOTO IJIEMEHTA.
X v
3. Seasercs nu mHOXectBo K = _n|X’ NeZ,N>0; KoIbIOM OTHOCHTEIBHO omepanuii CIOKCHUAS U YMHOKCHHS

gucen’?

4. Jloxasate, uto 1+ 2.5 acconMmMpoBaH ¢ — 8+ 35 & xomsie Z l\/g J

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

f(x)=x®—x®+x* +x% —x-1, g(x)= x> + x> +x.
2. TTonw3ysck cxemoii ['OpHepa, BEIYUCIHTh 3HAUCHHE MHOTOUNEHA | (X) = 2X5 — 3X4 + X3 — 4X2 +6x-10
M BCEX €0 MPOM3BOIHBIX TIpH X = 2 .

3. Tlpu kakux & u D mHorounen f(X): X5 —|—2X4 +ax2 +bX+5 umeer uncino — 1 kopHeM He HmKe BTOpOIL
KpaTHOCTU?

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

5. HalimuTe ocTaTok OT ACJACHUS MHOTOYJIeHA f (X) = X2015 + X2016 + X2017
Ha X2 -1.
Bapuanr 2.
1. 3anummuTe MHOTOWIEH Z(X — 2)4 + 5(X — 2)3 — 7(X — 2)2 + 5(X — 2) + 7 no cremensm X .

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

3. Pemmnts ypaBHEeHHE TI0 popmyne Kapnano: X+3ix - 3(1+2i)x+10 — 5i=0.
4. HaiiTi Bce palMOHANbHBIE KOPHH MHOTOWIeHa: | (X) = X5 — 2X4 — 4X3 + 4X2 —5x+6.

5. MHoro4neH f(X) npu genenud Ha X—+1 u Ha X+ 2 1aéT oauHakoBble ocTaTKy, paBHble 2. Halinure ocTaTok oT

2
JIeeHUs TaHHOTO MHOrowieHa Ha X+ 3X+2.

Tembr 10-11.
Bapuanr 1.
1. BB4ucimTh 3HaYCHUE CHMMETPUYECKOTO MHOTOUWICHA

(X1 + X2)3 + (X2 + X3)3 + (X3 +X1)3 OT KOpHell ypaBHeHHs X3 —2x +2 =0.

Xy+x+y=09,
2. Pemuts cuctemy 2 2
X“+y° =17.
3. OcBob J
. OcBOOOIUTECS OT UPPALIMOHANBHOCTH B 3HAMEHATEIIEC BBIPDAKCHUSI ————— .
1-342+2

Bapuanr 2.



o 4 4 4 2.2 2.2 2 2 . 3 —
1. HaiiTi 3HaueHre MHOTOYJICHA f(x1 X2 x3)=x1 +XZ +X3 X2 X3 -X1 X3 -X1 X2 OT KOPHCH ypaBHCHUS 2x”+x-1=0.

Xy+XxX+y=7,
2. Pemuts cuctemy 9 2
X+ Yy +xy=13.
2
a’+a-1
3. OCBO60,HI/ITI>CH OT HPPALMOHAJIBHOCTH B 3HAMCHATECIIC ):[p061/[ —1 , rme & -— KOPEHb MHOI'0YJICHa
a p—

x* +8x+2.

4.2. OIEHOYHBIE CPEJICTBA IPOMEXYTOUYHOM ATTECTAIIMA

HO JUCHUIIIIUHE HpeZ[yCMOTpeH JK3aMCH B 1, 2 CeMeCTan. 3K3aMeH HpOXOI[I/IT 10 6I/IJ'IeTaM. B KaxXaomM 6nneTe
coaepmmca OJUH TeOpeTI/I'{eCKI/Iﬁ BOl'IpOC U OJHa 3ajJayda. 3K3aMeH HpOBO):[I/ITCSI B yCTHOI71, HHCLMCHHOP'I NIn
KOMHLIOTepHOﬁ (bOpMe. OIIeHI/IBaeTCH BJIAICHUC MaTepI/IaJ'IOM, €ro CUCTCMHOC OCBOCHHC, CHOCO6HOCTI> HpI/IMeHHTL Hy)KHLIe

3HaHUs, HABbIKU U YMCHUS TIPU aHAJIN3EC HpO6JIeMHI:IX CI/ITyaHI/Iﬁ " pCIICHUU MPAKTUICCKUX 3aIaHU.

4.2.1. YcTHBIH WM NMCHMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsaaok npoBefAeHUs: U NpoLeIypPa OLEeHUBAHUSIL.
YCTHBIHN nim MMCHMEHHBIH OTBET Ha BOIIPOC HAIIPaBJIEH HA MPOBEPKY 3HAHUH OCHOBHBIX Pa3/IesiOB alreOpHl.

4.2.1.2. Kpurepuu oueHUBAHMS.

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

B oTBeTe KaueCTBEHHO PACKPBUI cojepikaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. [IpekpacHO OCBOCH MOHSITHHHBIN
anmapart. [IpoeMOHCTpUpOBaH BHICOKHI YPOBEHb IIOHMMaHuUsl MaTepuana. [IpeBocxonHoe ymeHne GopMynupoBaTh CBOH
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC IMOJIOKCHUS.

14-16 0a/1JI0B CTABUTCSA, €CJIH 00yYaIOLIHiics:

OCHOBHBIE BOTIPOCH TeMBI packpbll. CTPYKTypa OTBETa B LEJIOM aJieKBaTHAa TeMe. XOPOIIO OCBOCH IMOHATUIHEIN ammapar.
[IpogeMOHCTPUPOBAaH XOPOWINA YpPOBCHb ITOHMMAaHHS MaTephaia. Xopollee yMeHue (OpMyIHpOBAaTH CBOHM MBICHH,
00CY)KIaTh TUCKYCCHOHHBIE MOJIOKCHUS.

11-13 6an110B cTaBHUTCS, €CJIU 00yJarOIIUiics:

Temy uactmyHo packpbul. OtBeT cnmabo cTpykTypupoBaH. I[lOHATHHHBIN ammapaT OCBOeH dYacTW4HO. I[loHWMaHwme
OTJIENIFHBIX MTOJIOKEHUH M3 MaTepualia Imo TeMe. Y IOBICTBOPHUTEIbHOE YMEHHE (hOPMYITHPOBATH CBOM MEICIH, OOCYXIATh
JUCKYCCHOHHBIC TTOJIOKEHHSI.

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

Temy He packpbul. [IOHATHHHBII anmapaT OCBOEH HEyAOBIETBOpUTENbHO. [ToHMMaHNe MaTepuana (parMeHTapHOE HIIH
otcyrcTByeT. Heymenue GpopMyinpoBaTh CBOM MBICIH, 00CYKIATh TUCKYCCHOHHBIE TOJIOKEHUS.

4.2.1.3. OueHo4yHbIe CpeaACTBA.

Bonpocs! 1/ yCTHOT0 WM MHCBMEHHOI'0 OTBETA!

1 cemectp.

1. AnreOpandeckue CUCTEMBI U alnreOpEl.

. CpoiicTBa OMHaApHOI anreOpamdecKoil oneparmy.

. Onpenenenne U MpUMEpHI TPYIIL.

. CBoiicTBa rpyni.

. lHoarpynnel.

. F'omoMophu3MBI 1 HI3OMOPGHHU3MBI TPYIIII.

. Onpexnenenyre, MpuUMeEpHI U CBOMCTBA KOJIETI.

. Onpenenenvie, MpuUMeph U CBOMCTBA MOJICH.

9. Anrebpandeckast popMa KOMIUIEKCHBIX Yrcesl. KOMITIEeKCHO-CONpsKEHHBIE YHCIIA.
10. 'eomeTprueckoe npeacTaBIeHNe KOMIUIEKCHBIX YUCEN U ONepallii HaJl HUMH.
11. Tpuronomerpuueckas popma KOMILIEKCHBIX uncen. Ilepexoxn u3 anredpandeckoit GopmMbl B TPUTOHOMETPHUECKYIO.
12. YMHOXeHue, /IeeHNe, 1 BO3BEACHHE B CTETIEHh KOMIUIEKCHBIX YMCEI B TPUTOHOMETPHYECKOH (opMme.
13. 3BieueHue KOpHS M3 KOMIUIEKCHBIX YHCEJ B TPUTOHOMETPHUECKOH (hopme.

14. Onepanmu Haj MaTpUIaMU M MX CBOMCTBA.

15. O6patnas matpuna. ['pynma oOpaTUMbIX MaTpHIL.

16. HeBbIpOK/JCHHBIE MaTPHIIBI U X CBOICTBA.

17. DnemenTapHBIe TPe0OpPa30OBAHNS MATPHIIBL.

18. Brrunciienne oOpaTHO# MaTpHIbI.

19. IepecTaHOBKH.

20. IToncraHoBKH.

01N DN bW



21. OmpeaenuTens KBaAPaTHOW MaTPHIIBL.

22. OCHOBHBIC CBOWCTBA ONPEACTUTEIICH.

23. MuHOpEHI 1 anredpandeckue TOTONHEHNs. Pa3iokeHne onpeaennTess Mo CTPOKE U CTOJIOIY.
24. HeoOxonuMble ¥ JOCTaTOYHBIE YCIOBHUS BBIPOXKICHHOCTH KBaAPATHON MaTPHIIBL.
25. ®opmyra s BEIYHCICHUS 0OpaTHOH MaTPUIBI C TIOMOIIBIO ONPEACTHTEICH.
26. PaHT MaTpUIIBI U €T0 BHIYHCIICHUE.

27. OnpeneneHue U IpUMEPbl BEKTOPHBIX IIPOCTPAHCTB.

28. CBolicTBa BEKTOPHBIX IPOCTPAHCTB.

29. CeoiicTBa JTHMHEHHON 3aBUCHIMOCTH CHCTEM BEKTOPOB.

30. ba3uc u paHT CHCTEMBI BEKTOPOB.

31. ba3uc u pa3MepHOCTh BEKTOPHOTO IIPOCTPAHCTBA.

32. OCHOBHBIE MOHATHS TEOPUH CHCTEM JINHEHHBIX YPaBHEHHUH.

33. Metox I'aycca.

34. Metox Kpamepa.

35. Kputepuii COBMECTHOCTH CHCTEMBI JINHEHHBIX YpaBHEHUI.

36. OgHOpOAHAs cHCTeMa JTHHEHHBIX ypaBHeHNH. OyHIaMeHTaIbHAs CHCTEMa PEIIeHUH.
37. Cs3p Mex Iy 0azucamMyu KOHEYHOMEPHOTO IPOCTPAHCTBA.

38. N3oMOp(u3M BEKTOPHBIX IPOCTPAHCTB.

39. Onepanuu Haja NOANPOCTPAHCTBAMH.

40. CxaynsipHOe YMHOXCHHUE U €r0 CBOMCTBA.

41. OpTOroHaNbHOCTH B €BKIUI0BOM MPOCTPAHCTRBE.

42. HopMupOBaHHOCTh B €BKJIHOBOM IIPOCTPAHCTBE.

43. OpTOroHAIBHOE JOTOHECHHE.

44. Jlunelinple 0OTOOpaXCHUS U TMHEHHBIC OMIEPaTOPEI.

45. Matpu1a THHEHHOTO OIlepaTopa.

46. Onepanuu HaJ TMHESHHBIMHU OTIEPATOPAMH.

47. O6pa3 U sSApO IWHEHHOTO omepaTopa.

48. HeBbIposkieHHBIC TMHEHHbIC OTIEPaTOPHI.

49. CoOCTBEeHHBIC BEKTOPHI H COOCTBEHHBIC 3HAUCHIIS.

50. XapakTeprcTHUCCKUE KOPHH.

51. JIuHeiiHbIe OnepaTopsI C MPOCTHIM crieKTpoM. [IpuBeneHne MaTpHIbl K IMAroHAILHOMY BHTY.
2 cemecTp.

. MHOXecTBa ¢ OMHapHBIMU aIreOpanuecKUMH OTePAIUSIMU.

. Onpenenenue rpymnibl.

. CBoiicTBa TpyIIHL.

. lIpumeps! rpynm.

. Hoarpynmel.

. Huxnaeckne moarpynmsl. [Topsaox anemMeHTa Tpymb.

. lluxnyeckne rpymnmsl.

. CMeXHbIE KIaCcCHI.

. Teopema Jlarpanxa.

0. HopmanbHble 1eUTENN TPYIIIBL.

11. dakrop-rpynna.

12. Vzomopdusmsl rpymm.

13. F'omomMopdu3MBI TpyrIL.

14. Onpenenenue kombua. [Ipumeps Koer.

15. Csoiictsa xouerl. [1oakoibIo.

16. OTHolIEHNE AETUMOCTH B KOJIbIIAX.

17. O0JacTh LETOCTHOCTH.

18. O6paTumble, acCOIMMPOBAHHBIE 3JIEMEHTHI KOJIBLIA.

19. TIIpocTble U cOCTaBHBIE SIEMEHTHI.

20. I'maBHBIE HAEABI.

21. U neanbl KOJbIIA.

22. Kounb1o riaBHbIX uaeanos. HOJI.

23. EBKINMIOBEI KOJIBIIA.

24. Konbl10 MHOTOUJICHOB OT OJIHOH nepeMeHHoit. CTereHb MHOTOUJICHa 1 €€ CBOWCTBA.
25. Kopuau muaorouiena. Teopema besy.

26. [lenenne MHOrowicHa Ha nBy4wieH. Cxema I'opHepa.

27. Teopema O JIeICHUH MHOTOYWIEHOB C OCTaTKOM.

28. HOl muorounenos. Anroput™ EBkimna. Ceotictea HOJl MHOTOWIICHOB.

29. MHOrO4WIeHBI, HENPUBOANMBIE HaJl TTOJIEM U UX CBOMCTBA.

30. Pa3yoskeHne MHOTOWICHOB B ITPOM3BEICHHE HOPMUPOBAHHBIX HEIIPUBOJUMBIX MHOKUTEIIEH U €r0 €INHCTBEHHOCTD.
31. ®dopmanbHas nmpousBogHas MHorowieHa. @opmyna Teiinopa.
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32. HenpuBoaumble KpaTHbIE MHOKHTEIM MHOTOWwIeHa. KpaTHble KOpHU MHOTOYIEHA.

33. OcHoBHas Teopema anredpsl. CiieACTBUS OCHOBHOM TEOPEMBbI areOps.

34. MHoro4IIeHbI, HEIPHUBOIUMBIE HaJ| ITOJIEM JIeHCTBUTENBHBIX yncel. CBOHCTBA KOpHEH.

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

36. Kputepwnii HempuBoguMOCTH Di3eHIITEIHA.

37. Lenple u parrioHaIbHBIE KOPHA MHOTOYIIEHA € TIETTBIMU KO3 QUITHEHTaMH.

38. Kosnb110 MHOTOUJICHOB OT HECKOJIKMX TIEPEMEHHBIX KaK KpaTHOE TPaHCLEHJeHTHOe pacimpenure. CBOMCTBa KOJIbIIa
MHOTOWIECHOB OT HECKOJIbKUX TIepeMeHHBIX. CTeIeHb.

39. Jlexcukorpaduueckoe ynopsiioueHue. Beicmii 4ieH MHOTOWIEHA U €ro CBOHCTBA.

40. Kosb1io cMMMETpHUYECKHX MHOTOWIEHOB. CBOMCTBA CUMMETPHYECKUX MHOTOUJICHOB.

41. OcHOBHas TeOpeMa O CHMMETPUYECKHX MHOTOWICHAX.

42. ®opmyisl Bueta. CneicTBre OCHOBHOM TEOPEMBI O CAMMETPHYECKUX MHOTOUWIICHAX.

43. Pe3ynpranT. MIcKIOYeHNE HEN3BECTHBIX U3 CHCTEMBI IBYX YPAaBHEHHUH C JBYMS HEM3BECTHBIMU.

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

45, TIpocroe anredpandeckoe pacuImpeHne Mot U ero ctpoeHne. OCBOOOKACHHE OT HPPAIIOHATFHOCTH B 3HAMECHATEIIE
Ipoou.

46. CocraBHOE anredpandecKoe pacIIupPeHne IO

47. Tlone anreOpandecKuX 9rcel U ero anreOpandeckas 3aMKHYTOCTb.

4.2.2. Pemienue 3a/1aumn.

4.2.2.1. Ilopsigox npoBeleHUs U NPoLeIypa OLlCHUBAHMA.
[peanararorcst 3a1a4u Ha MPOBEPKY YMEHUI peliaTh THIIOBBIEC 331a41 aJIreOphl.

4.2.2.2. Kpurepuu oueHMBaHUS.

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

3amaHue BHITOIHEHO TTOTHOCTEIO U MPABIIIHHO.

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

3amaHue BBINIOJTHEHO TIIOJTHOCTBIO, HO HET JOCTAaTOYHOTO OO0OCHOBaHW. MM mpH BEpHOM pEMICHWH IOIyIIeHA
BBIYHMCITUTENbHAS OMMOKA WIN HEJAOUET, HE BIUSIOIINUN HA MPaBUIILHYIO MOCIIEIOBATEILHOCTD PACCYKICHUH.

21-25 6ansI0B cTABUTCS, €CJIH 00yIAIOIIHMCS ©

3aﬂaHI/IC BBIITOJIHECHO YaCTUYHO UJIN C (baKTI/I‘-IeCKI/IMI/I X BBIYUCIIUTCIIbHBIMHU OIHI/IGKaMI/I.

0-16 6anu10B cTaBUTCS, €CJIH 00YYAOIIMMCS :

BaHaHI/Ie HE BBIITIOJIHEHO HMJIN BBIIIOJIHEHO C 6OJ'II)I_HI/IM KOJIMYECTBOM q)aKTI/I‘IeCKI/IX U BBIYHCIIUTCIIbHBIX OIJ_II/I6OK.

4.2.2.3. OueHo4HbIe CpeacTBA.
1 cemectp.

1. O6pa3yer Ju rpymIry MHOKECTBO YKcel BUaa a + b\/g ,a,b € Z otHocutensHo cnoxenns uncen?

2. Peminth ypaBHEHHE OTHOCUTEIBHO ACHCTBUTEIBHBIX HEU3BECTHBIX X, y: (1+ 2i)X + (3 — 5i)y =1-3i.
3. Pemuts ypaBHEHHE (3+ i)X2 + (1— i)X —-6i=0.
(1+2i) -(1-i)®
B+2i)P —(2+i)*
5. Braucnute \/m .
[1+iv3f (2-2i)
(a-if
7. Buipasurs COS3X, SIN 3x,t93x gepes COS X, SIN X, 10X, ucnons3ys dopmyry Myaspa.
8. Haiitu BEKTOP X u3 YPaBHEHHUS 3(8.1 - X) + 2(&2 + X) = 5(a3 + X), rae
a,; =(2,51)a, = (10,15) a3 = (4,1,-1).

4, Beraucinurs

6. Berunciures 7

1 2 1 -3

a 23 4 5

9. Beruuciure aredOpanvyeckoe JOMOJHCHHE dJIEMEHTa 21 OTpeAeIuTes 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
2%y + 2%y +3X3 =1,
11. Haiitn obuiee pemeHne CUCTEMbl JIMHEHHBIX YpaBHEHHH X1 —Xo = -1,

— X1 +2Xy + X3 =2.
12. VccnmemoBaTh CHCTEMy YpaBHEHMil M HalTH oOllee pellEeHHME B 3aBUCMMOCTH OT 3HA4eHMs Tmapamerpa A :
2Xy —Xp + X3 + X4 =1,
X1 +2Xy — X3 +4X, =2,
Xq + Xy —4X3 +11x, = A.

1 -15 7
13. HaiiTu paHr MaTpHLbI -1 -3 .
3 5 1 -1
7T 9 7
14. Haiitu KoOpaIuHATHI BeKTOpa A = (5,1,—3) B Oaszuce € = (1,2,0), e = (2,0,—1), €3 = (1,—1,0).

2%y —4X5 +5X3 + 3%, =0,
15. Haiftu dyHmaMmeHTanbHyto cucTeMy pemennit: 4 3% — 06Xy +4X3 +2X,4 =0,
4%, —8X, +17X%5 +11x,4 =0.
16. SIBnsieTcst m JIUHENHO 3aBUCUMON WIN JUHENHO HE3aBUCUMOM cucrema BEKTOPOB
a =(54,3)a, =(332).a;=(813)?
17. Pemmre cucteMy IMHEWHBIX ypaBHEHHH IByMs crocobamu: (a) mo mpaBmry Kpamepa; (6) meromom [aycca:
X+2y-2=2
X—-2y+32=6 .
4X+y—-47=-6
X—-y+2z=1
18. CoBMecTHa Jiu cucTeMma ypaBHenuii § X +3Y —Z = 2,

X-5y+5z=1

1. HaiitTi KoOpIuHATHI BEKTOpa A = (5,1,—3) B Oasuce € = (1,2,0), €y = (2,0,—1), €3 = (1,—1,0).

2. Hatitu 6asuc U  paHr  CHUCTEMBI BEKTOPOB d = (1,1,4,2), dy = (1,—1,—2,4), dg = (— 3,—1,3,4),
a, =(0,2,6,-2),a5 =(-1,0-4,-7).

3. Haiitu BEKTOP X u3 YpaBHEHHUS 3(a1 - X)+ 2(&2 + X) = 5(8.3 + X) , rae
a; =(2,51),a, =(10,15) a3 = (41,-1).

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

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



1 2 -3
6. Jlana maTpura mepexoza ot omHoro 6asuca k apyromy | =| 0 1 2 | u xoopaumate! Bextopa @ = (2,1,-2) B

0 0 1

niepBoM Oasuce. Haiitn koopimHaThl BEKTOpa & BO BTOpOM Oasuce
7. HaifTn pasMepHOCTH CyMMBI M TiepecedeHusi ABYX moamnpoctpaHcTs: Lj, HarsmyToro Ha Bektopwl 8j ,dp, 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 OpTOFOHaHBHLII/I 6a31/10 MTOIIPOCTPAHCTBA L, HATSHYTOTO Ha CHCTEMY  BEKTOpPOB
a1 =(2,2,2,2), a2 =(4,0,4,0), az=(315,2).

9. JIonOMHUTh CHCTEMY BEKTOPOB 83,2 JI0 OPTOrOHANBHOTO Oa3ica MPOCTPAaHCTBA R*: a; = (1,-2,1,3), a2 = (2,1,-
3,1).

6 5

10. Jluneiinsiit onepatop @ B Gasuce a1 =(L0); a2 =(01) umeer marpuuy [5 4), NMHEHHBIH omepaTop Y/ B

0 3

Oasuce 51 = (4,2); 62 = (7,4) AMEET MATpHILy (4

j. Haiitu matpuny nuseiiHoro omeparopa @+ B Ga3suce

b1,bo.
11. Haiiiute MaTpuIly TMHEHHOTO OmepaTopa, MepeBoIsIIEero BekTophl a1,a2 cootseTcTBenHo B D1,D2 ornocurensho
HEKOTOPOT0 OPTOrOHAJILHOTO 0a3uca, rae al = (1,1) b1 = (1, 2) , A2 = (O,l) bo = (2,1) .

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

4 -5 2
marpuueit [ 5 —7 3.
6 -9 4

2 cemecTp.

X
1. O6pasyet nu rpymy MHOXkecTBO yncen G = {—n|X, neZ,n> 0} OTHOCHUTEIIFHO YMHOEHHS YHcen?

3

2. O6pasyet nu rpynmy MHOKecTBo uyncen G = {a\/§|a € Q} OTHOCHTEIIFHO CIIOKEHUS Yucen?

a

3. Jlokaszarp, 9YTO MHOXECTBO MAaTpHIl BHIA ( j, rre a,b e R, aBugerca xompnoM oTHOCHTENBHO orepanuit

CJIOKCHHUA U YMHOXKXCHUA MAaTPpUILL.

4. Jloka3atb, 4TO 1+ 2\/§ aCCOLMUPOBAH C — 8+ 3\/5 B KOJIbLIE Z [\/g J

f(x)=x* +x3 +2x% + x+1,
5. Haiitn HO/] u HOK mHOTrOUNeHOB 3 )
g(x)= x> —2x% +x-2.
f(x)=3x3-2x% +x+2,
6. YGCI[I/ITBCYI, YTO MHOTI'OYJICHBI B3aMHO IIPOCTBIE U HaWTH TaKWe MHOTOYJIEHBI

g(x)=x% —x+1

U(X), V(X), YTOOBI BEITIOJTHSIIOCH PABEHCTBO f (X)J(X)+ g(X)V(X) =
x3 +2x — 3
(x +3)*

8. PasinouTh 10 creneHsM X MHOrowien | (X + 3), rne f ( ) X 5X4 4X +2.

7. Pa3noxuTh Ha IpocTeHIne IpodH ParlHOHAIBHOE BEIpAXKEHHE ———————



9. Haiitu nenurens g(X), €ClIM  W3BECTHHI  JICJIMMOE f(X) , 4YacTHOE q(X) M OCTaTOK I’(X):
f(x)=2x>+3x* +2x3 +1,

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

r(x)=63x+ 25.

10. BezenuTs KpaTHBIC MHOKUTEITH MHOTOYJICHA f (X) = X5 —:|.5X3 —:I.OX2 +60x+72.

11. Pasnoxuts 1o creneHsM X + 2 MHOrouseH f(X) = 4X3 —3X2 + 2. BEUHCIATH €T0 3HAUEHWE M 3HAYEHMS BCEX

NPOM3BOHBIX TIpH X = —2.

12. Paznoxuth MHorouteH f (X) = X3 + 9X2 +9X +8 na HEIPHUBOIUMBIE MHOXKXUTECIIA HaJl C.
13. 3Has, uTo MHorounen f (X) =x* +3x% +2X% =X +5 nveer kopenb — 2 + |, HalfTH ocTaTbHBIE €10 KOPHY.
14. Haiitu Bce 1iesibie KOPHU MHOTOYICHA f (X) = X4 + X3 —].].X2 —5x+30.

15. Haiitn Bce panioHaNbHbIE KOPHH MHOTOWICHA f (X) = 6X6 — X5 — 23X4 — XS — 2X2 +20x —8.

3

1
16. Haiitn panmoHaIbHBIE KOPHH MHOTOWICHA f (X) = 3X4 + E X"+ X2 —2X+ E .

17. Haiitm 3Ha4YeHHUs mapamerpa m, IIPU  KOTOPBIX MHOTOUWICHBI f(X) u g(x) HUMEIOT OOIIMH KOpPEHb:

f(x)=x3+mx+1, g(x)=x*+mx+1.
18. BeIpa3suTh CHMMETPHYECKHIT MHOTOWICH

f (Xl, Xo, X3) = Xl3 + Xg + Xg — 2X12 X% — 2X12 X32 — 2X§ X% 4epe3 OCHOBHBIE CHMMETPUYECKHE MHOTOWIECHBI

01,05,03.

19. Haiitu MHOrounen 3-it crenenu co crapmuM koddduiuenTom g = 2, eclu ero KOpHH X1, X9, X3 YIOBIETBOPAIOT
1 1 1 1 1 1 1

yCHOBHHM2—+—+—=2, + + =4, =8.
X1 X2 X3 X X2 XpX3 X X3 X1 X2X3

20. Brraucnuth 3HaYEHUE CUMMETPUYECKOTO MHOTOYJIEHA

f (X, Xp,Xg) = X{ + X3 + X§ — 2X; Xy — 2% X3 — 2X, X5 OT KopHeii MHorounena X° — X +2X +1.
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