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1. Heanb u 321244 M3yYeHUs1 TUCHUTNIIMHBI

1.1. Heab u 32724 U3yYeHUs TUCHUTLIMHBI

Llens w3y4yeHUs IUCHMIUIMHBI — (OPMHUPOBAHME TEOPETUUECKMX 3HAHMH M MPAKTHYECKUX
yMeHuil B oOnactu anreOppl M TEOpPUM 4YHCEN sl TPUMEHEHUs B MpOodhecCHOHATBLHOU
JIeATEIbHOCTH, HANpaBlICHHOW Ha TOWCK, KPUTHYECKUH aHaIM3 M CHUHTE3 HH(OpMAIHH,
IPUMEHEHHE CHCTEMHOIO IOAXOAa A CO3JaHMs pPa3BUBAIOIICH 00pa3oBaTeJbHON Cpensl C
LEeNbI0 JTOCTIDKCHHS JIMYHOCTHBIX, MPEIMETHBIX W METAIpPEJMETHBIX PE3yJIbTaTOB OOYYEHHS
CpeCTBaMU auredpsl U TEOPUH YHCEL.

3a;[aq1/1 HU3YUCHUA JUCHUIIINHBI:

— (hopMupoBaHue CIOCOOHOCTEH K CHUCTEMHOMY M KPUTUYECKOMY MBIIIJICHHUIO, apryMEHTaLUH
COOCTBEHHOTO CYXIIEHHsSI M OLIEHKHM HMH(POpMAIMU, K MPUHATHIO OOOCHOBAHHOTO PEIIEHUS, K
UCIOJIb30BAaHUIO JIOTMYECKUX (opM M mpouedyp, K pediaekcuu, K aHajau3y HCTOYHUKOB
MH(OpPMaLIMU C LIEJIbIO BBIBICHUS UX IPOTUBOPEUUN U IIOUCKA TOCTOBEPHBIX CYKICHUI;

— U3y4YEeHHUE CTPYKTYPBI, COCTaBa U AUJAKTUUECKUX €AUHUL] alreOpbl U TEOPUU YUCEIT;

— (opMHUpOBaHHE YMEHHI OCYLIECTBIISITH OTOOpP Y4eOHOTo coJepKaHusl anredpbl U TEOpUU
YHUCeIl JUISl €T0 pealr3alii B Pa3InuHbIX (popmMax OOydeHHUs B COOTBETCTBHH C TPEOOBaHUSIMU
dIrocC O0;

— HU3YYEHHE CIOCOOOB MHTETpalMM YYEOHBIX NPEIMETOB JUIsl OpraHM3allMMd pa3BHBAIOIIEH
y4eOHOI JesATEeTbHOCTH W MCIOJB30BaHMs OOpa30BaTeNbHBIA MOTEHLUAT COLUOKYJIbTYPHOU
CpeJlbl pErHoHa B MPENOIaBaHUU aIreOpbl U TEOPUU YHCEN.

1.2. Hepeqeﬂb IVIAHUPYEMBIX peE3yJ/IbTAaTOB oﬁyqe}mﬂ o AUMCHHUIIJINHE, COOTHECCHHBIX C
YCTAHOBJICHHBIMHA HHAUKATOPAMHA JOCTHKCHUS KOMHeTeHHHﬁ

Konx xomnereHmu VK-1

dopmyaupoBKa Crnioco0eH oCyIecTBIATh NOUCK, KPUTUUECKUI aHAJIU3 U CUHTE3

KOMIIETEHIINH uHpOpMaIUY, TPUMEHATh CUCTEMHBIHN MOAXO[ ISl peLLICHUS
MIOCTABJIEHHBIX 3a7a4

Wupukarop NVYK 1.1 leMoHCTpHpYeT 3HaHHE OCOOEHHOCTEH CUCTEMHOTO U

JOCTHUXKEHUS KPUTHUYECKOT'O MBIIIIEHHS], apTyMEHTUPOBAHHO (POPMHUPYET

KOMIIETEHIINH COOCTBEHHOE CYX/IEHUE U OLIEHKY UH(OpMaIK, IPUHUMAET

000CHOBAaHHOE pelIeHNE

NVYK 1.2 [Tpumensiet noruueckue GopMbl ¥ IpoLeaypbl, CIOCOOEH
K pediekcuu 1o moBoAy COOCTBEHHOM M UY>KOW MBICIIUTETLHON
JEATEIBHOCTH

NVYK 1.3 Ananusupyer UCTOUHUKH HH(OPMALIUHU C LIEIBIO
BBISIBJICHMSI MX IPOTUBOPEYHH U IOUCKA JTOCTOBEPHBIX CY)KIECHUI

Kox xommerennuu TIK-1

dopmynupoBKa Crnioco0eH 0cBanBaTh U UCMOIb30BaTh TEOPETUYECKUE 3HAHUS U

KOMIIETEHIINH MIPAKTUYECKHE YMEHUS M HAaBBIKH B IIPEIMETHOM 001acTu npu
penieHny npodecCHoHANBHBIX 3a7a4

WNHupukarop NIIK 1.1 3naer cTpyKTypy, COCTaB U JUAAKTUYECKUE €IUHUIIBI

JOCTHKEHUS MpeIMETHOM 00J1acTH (IIpernogaBaeMoro mpeiMera)

KOMIIETEHIINH HUIIK 1.2 YMmeet ocymecTBIATh 0TOOP y4eOHOTO CONEpKaHUs JUIs
€ro peajn3aluy B pa3InyHbIX popmMax 00ydeHHUs: B COOTBETCTBUH C
tpeboBanussmu GPI'OC OO

NIIK 1.3 JlemoHCTpUpyeT yMEeHUE pa3padaThiBaTh pa3iHyuHbIe
(opMbl y4eOHBIX 3aHATUH, IPUMEHSATh METOJIbl, IPUEMBI U
TEXHOJIOTHH 00Y4YeHHUs], B TOM yuciie HH(OPMaIlMOHHbIE




Konx xomnereHmun TIK-3

DopMmyIupoBKa Crniocoben ¢popMHpOBaTH pa3BUBAIOIIYI0 00PAa30BATEIBHYIO CPELY

KOMIIETEHIINH JUISL TOCTHKEHUS JINYHOCTHBIX, MPEJAMETHBIX U METapeAMETHbIX
PE3yNIbTaTOB O0YUYESHHS CPEACTBAMH MIPETIOaBAEMBIX YICOHBIX
MIPEeIMETOB

Nupuxarop NIIK 3.1 Brnageer cnocobamu MHTErpalliy y4eOHBIX MTPEIMETOB

JOCTHKEHUS JUIsSL OpraHU3alluy pa3BUBAIOLICH yueOHO e TeNbHOCTH

KOMIIETEHLINU (uccrenoBaTeabCKOM, TPOESKTHOM, IPYIIIIOBOM U JIp.)

HIIK 3.2 Vicnionb3yeT 00pa3oBaTeIbHBIN MOTEHIIUAT
COLIMOKYJITYPHOU Cpeibl PETHOHA B MIPETOAaBaHuy (IIpeIMeTa 1Mo
npoduiIr0) B yueOHOM ¥ BO BHEYPOUHOH ACATEIHHOCTH

HUIIK 3.3 3naet ncuxonoro-rnearorndecKue yCiaoBHs CO3AaHus
pa3BHBaroIIel 00pa3oBaTENIbHOMN Cpebl A JOCTUKECHHUS
JMYHOCTHBIX U METAIPEIMETHBIX PE3YJIbTATOB O0YUCHHUS

1.3. BocnuraTesbHasi paboTa

Hampasnenue Tunel 3aga4 ®dopMbl pabOTHI
BOCIUTATEIbHONU pabOThI
dbopmupoBanue y MeJarorn4ecKui BKJIFOYEHUE B
00y4aromuxcsi 0CO3HAHUS COLIMOKYJIBTYPHYIO CpEY
COLIMAIbHONM 3HAYMMOCTH nyreM (OpMUPOBAHUS Y
cBoel Oynyien CTYZIEHTOB IIPAKTUYECKUX
npodeccuu, MOTUBAIIUU K YMEHUI U HAaBBIKOB B
OCYIIIECTBIICHUIO pamKax
npodeccuoHanbHOM npodeccnoHanbHOM
JIESITEJIbHOCTH JIeSITEIIbBHOCTH
Hay4HO- CONPOBOXKICHUS nccaea0BaTeNbeKas
HCCIIeI0BaTENbCKas JeSITENIbBHOCTh CTY/IEHTOB
paboTa oOyJaronmxcs (myOnukanus craTei,
BBICTYIUIEHHE C JIOKJIA/I0M)

HOPMAaTUBHO-TIPAaBOBOE U | METOJIMYECKUI IIPUMEHEHNE METO/IOB
METOUYECKOE aHalIM3a JaHHBIX JUIsS
o0ecnieueHue peannzanuu nporecca
BOCIIMTATEIBHOTO o0yuyeHHs
nporecca

1.4. MecTo AucuMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnrza «Anredpa U TEOpHUsl YMCel» OTHOCUTCS K IMPEAMETHO-METOJMUECKOMY MOJYJIIO IO
npopumo Marematuka. [[ns ee OCBOGHHMS NPUMEHSAIOTCS 3HAHUS, YMEHHMS U BUIbI
NeSITeIbHOCTH, C(OpPMUPOBAaHHBIE B TMpOLECCe U3YyYEHHs AMCHUIUIMH «MaTtematuka» u
«Mudopmaruka» Ha TpeaplIylieM YpoBHE oOpa3oBaHus. OCBOEHUE TUCIUILIMHBI SBISETCS
OCHOBOH Ui NOCJIEAYIOIIEr0 M3y4eHUs JUCHMIUIMH «MareMatudeckas JOruKa», «HucioBbie
CUCTEMBI» U KYpPCOB IO BBIOOPY CTYAEHTOB, COJEP)KAHHE KOTOPBIX CBSA3aHO C YIIIyOJIEHUEM
npodeccHOHaIbHBIX 3HaHUH B 007acTH anreOpbl U TEOPUHU YUCEI.

1.5. OcobeHHOCTH peayn3aluu JUCHHIIHHbI
JIcuuIuinHa pearn3yeTcss Ha PYCCKOM S3bIKE.

2. O0beM TUCIHHUIIIHHBI

Bun yue6HO# paboThI IO ceMecTpam

Bcero,
3a4eTHBIX

3 Hux
B (hopme

Axazem.
4achl




€IHHUII MPaKTUYECKOU
HOJTOTOBKH
OO0m1as TpyA0EMKOCTh JUCITUTLIHHBI 13 468
CEMECTP 1
KonTakTHas pabota ¢ npenoiaBarenem:

AynutopHsble 3aHATH (BCErO) o4
3aHsATHS JEKIIMOHHOTO TUTIA 18
JlaGopaTopHbie pabOThI -
3aHsTHsI CEMUHAPCKOTro THIIA -
[TpakTrueckue 3aHATHS 32
KCP 4

CamocrosiTenbHas paboTa 00yJaronuxcs 54
Buj npomexyToyHO# arrecTanuu: DK3aMeH 36
CEMECTP 2

KonTakTHas paboTa c nmpenoiaBaTenem:

AyIUTOpHBIE 3aHATHUS (BCETO) 36
3aHATHSA JIEKIIUOHHOI'O TUIA 16
JlaboparopHbie pabOTHI -
3aHsTHS] CEMUHAPCKOTO TUIIA -
[TpakTHueckue 3aHATHS 16
KCP 4

CamocTosaTenbHas paboTa 00y4Jaronuxcs 36
Bun npomexyTouHoil arrectanuu: 3a4yer 0
CEMECTP 3

KonTtakTHas paboTa ¢ mpenoaBaTeiem:

AyIUTOpHBIE 3aHATHUS (BCETO) 36
3aHATUS JEKIMOHHOTO TUIIA 16
JlabopaTopHbie pabOThI -
3aHsTHS] CEMUHAPCKOTO THTIA -
[IpakTuyeckue 3aHATHS 18
KCP 2

CamocrosiTenbpHas pabora 00yJaromuxcs 36
Bun npomexxyTouHoit arrecTanuu: 3a4yer 0
CEMECTP 4

KonrtakTHas paboTa ¢ mpenojaBaTenem:

AyIUTOpHBIE 3aHATHUS (BCETO) 72
3aHATHS IEKIIHOHHOTO THIIA 32
JlaGopaTopHbie pabOTHI -
3aHsTHS] CEMUHAPCKOTO TUTIA -
[TpakTiueckue 3aHsTHs 32
KCP 8

CamocTosTenbHas pabota o0yyaronmxcs 72
Bun npomexyTodyHolt arrectanuu: JK3aMeH 36

3. Conep:xanue QM CHUNIAHBI

3.1. Pa3nenbl AMCHMILUIHHBI M BUABI 3aHATHH (TeMAaTHYeCKHii TJIaH 3aHSATHIA)




Bunpr yue6HO# paboThI, BKIIFOYAs
CaMOCTOSITENILHYIO padOTy CTYACHTOB U
TPYIOEMKOCTb

Jl\{;') Pa3nensl u TeMbl AUCHUTUTHHBI (B akaJileMHYECKHX Yacax)
I Cemectp . B -
2 |8 B F R 2B
Cemectp 1
1 | Ponb, MecToO 1 3HaYeHME Kypca anreopsl B 12 6 2 4 6
CUCTEME MOATOTOBKH YUYHUTEJSI MAaTEeMaTUKH.
MeTtoa MaTeMaTH4eCKOM HHIYKIUU
2 | DieMeHTHl TEOpUU MHOXKECTB 24 12 | 4 | 8 12
3 | CooTBercTBUs U OMHApHBIE OTHOLICHHUS, UX 28 14 | 4 | 8 2 14
OCHOBHBIE CBOMCTBA
4 | Anre6psl. ['pynmet u noayrpynmest. [lonstue | 16 8 4 | 4 8
koJsbla. [lonsTue mosns.
5 | Ilone KOMIUIEKCHBIX YHCEN 28 14 | 4 8 2 14
Bcero 3a cemecTp 108 | 54 |18 | 32 4 54
JIK3aMeH 36
Cemectp 2
1 | BektopHOE MPOCTPAHCTBO 8 4 2 2 4
2 Martputibt 20 10 4 4 2 10
3 | Onpenenutenu u ux cBoiictBa. O0paTHbIe 16 8 4 4 8
MaTpHIIBL.
4 | OCHOBHbIE ITOHATHUS TEOPUU CUCTEM 28 14 | 6 6 2 14
JIMHEWHBIX YpaBHEHUN
Bcero 3a cemecTp 72 36 16| 16 4 36
Cemectp 3
1 | KosbIi0 MHOTOUYJIEHOB HAJl YUCIOBBIM 8 4 2 2 4
noseM. KopHu MHOrouseHna
2 | Hemumocts B Koublie P[X]. [IpuBogumbIe 1 16 8 4 6 8
HETMPUBOIUMBIE HAJl TI0JIEM MHOTOYJICHBI
3 | Paznoxenre MHOTOWICHA B IIPOW3BEICHHE 16 8 2 4 8
HEMPUBOJUMBIX MHOKUTEIEH Haj
Pa3TMYHBIMH TTOJISIMU.
4 | llensie U panMOHAIbHBIE KOpHU MHOTOWIeHa | 20 10 | 4 4 2 10
C LIeBIMU KO3 GUIIMEHTaMU. Y paBHEHHUS
TPEThEN U YETBEPTON CTEIEHHU.
5 KoJb110 MHOTOYWIEHOB OT HECKOIBKUX 12 6 4 2 6
MEPEMEHHBIX Ha/l YMCIIOBBIM MOJIEM.
Pe3ynbTaHT ABYX MHOTOUJICHOB.
Bcero 3a cemecTp 72 36 | 16| 18 2 36
Cemecrtp 4
1 | Henenue ¢ octatkoMm. JlenmmmMocTh 28 14 6 8 2 14
2 | YucnoBble QyHKITUH. 8 4 2 2 4
3 | Llennbie nqpobu 8 4 2 2 4
4 | CpaBHEHHUS U UX OCHOBHBIE CBOMCTBA. 40 20 | 8 8 2 20
[TomHast ¥ MpUBEZICHHAS! CHCTEMBI BBIYETOB
110 JAHHOMY MOAYJIIO.
5 | Knaccel peuiennii cpaBHEeHH TPOU3BOJIBHON | 24 12 | 4 6 2 12
HaTypaJbHOW CTEIICHHU.




6 | HeonpeneneHnusie ypaBHEHUS MTEPBOI 12 6 2 2 2 6
CTETICHH C ABYMS HEM3BECTHBIMHU.
7 | Ilokazarenu, nepBOOOpa3HbIe KOPHU U 12 6 4 2 6
WHJICKCHI
8 | JIuneitHbie 0TOOpaKEHUS U JIMHCHHBIC 12 6 4 2 6
orepaTopsbl
Bcero 3a cemecTp 144 | 72 |32 32 8 72
JK3aMeH 36
HToro — mo qucuuIInHe 468 | 198 | 82 | 98 18 | 198
3.2. 3aHaATHSA JEKIIHOHHOT0 THIIA
CEMECTP 1
Jlexmus 1.

Posib, MecTO M 3HaYeHHMe Kypca ajreOpbl B cCHCTeMe MOATOTOBKHM YYHTeIsi MaTeMaTUKH.
MeTtoa MaTeMaTH4YeCKOl HHAYKIMHU

Pons, mMecto u 3HadueHwe Kypca anreOpbl B CHUCTEME IOATOTOBKM YYHUTENS MAaTEMAaTHKHU.
ANTOpPUTM pellIeHus 3a71a4 ¢ UCTIOJIb30BaHUEM METOa MaTeMaTHYeCKONH UHAYKLIUN

Jlekus 2.

MHo03kecTBO, 0a30BbIe OHATHS

[Tonstne MmHOXkecTBa. CmocoObl 3amaHus MHOXkecTBa. [loamHOkecTBa. PaBeHCTBO AByX
MHOKECTB.

Jlexuus 3.

Onepaunu HAJ MHOKECTBAMM

Onepauuy HajJg MHOXXECTBAMHM M HX CBOWCTBA. YHHBEpPCAJIbHOE MHOXECTBO. JlnarpaMmel
Oitnepa—BenHa.

Jlexius 4.

CooTBeTcTBHS U OMHAPHBIE OTHOIIIEHU S

HexaptoBo mpousBeneHne MHOKeCTB. COOTBETCTBHSI U OWHAapHBIE OTHOILIEHHUS. Busl
COOTBETCTBHIA.

Jlexius 5.

bunapHble OTHOIIEHHUS U X OCHOBHbIE CBOMCTBA

bunapHpie OTHOIIEHWS W WX OCHOBHbIE CBoOWcTBA. (OCHOBHBIE BHJABl OTHOIIECHUU
(3KBMBAJICHTHOCTD, YHOPSI0YEHHOCTh, (DYHKIIMU WIIK OTOOPaXKEHUS).

Jlexuus 6.

Auredpsl. OCHOBHBIE CBOIICTBA Onepanuii

Anrebpanueckue  omnepauuu. Ilonstue  anreOpel.  OCHOBHBIE  CBOIiCTBa  omeparuii
(KOMMYTaTHBHOM, acCOLIMATUBHOMN, HATMYKE HEUTPATLHOTO 3JIEMEHTA, HAJTMYUe CUMMETPUYHOTO
AJIEMEHTA, HAJIMYME aHHYJIUPYIOLIETO 2JIEMEHTA).

Jlexuus 7.

I'pynnsi 1 noayrpynnsl. Ilonsarue kojabua. Ilonsitue noss

[Tonyrpynmel 1 MmoHouasl. [lonstue rpynnsl. [Ipumepst rpynmn. AnreOpa ¢ AByMs onepanusiMu.
ITonstue konbua. Ilonstue nomus. Ipumepst.

Jlexmus 8.
ITos1e KOMIIJIEKCHBIX YHCeJT



[ToctpoeHne 1O KOMIUIEKCHBIX 4YHMCelN, airedpanydeckas (opma KOMIUIEKCHOTO YHCIa,
CBOICTBA CONPSDKEHHBIX KOMIUICKCHBIX YHCENI, TeopeMa O [eJbIX CTeNeHsAX 4ucha |,
r€OMETPUUECKUE UHTEPIIPETALIMY KOMIIJIEKCHOTO YHUCIIA.

Jlexmus 9.

JlelicTBHUSI HAJI KOMILJIEKCHBIMHU YHCJIaMU

[TonsiTe Monmynss MW apryMeHTa KOMIUIGKCHOTO 4HCJa, TPHUTOHOMETpUYecKas Qopma
KOMILIEKCHOTO YHCJIa, ICUCTBUSA HaJ KOMIUIEKCHBIMHM YHCIaMU B TPUTOHOMETPHYECKOU (opme,
dbopmyna MyaBpa, u3BJiIedUeHHUE KOPHEH N-0i CTETEeHN U3 KOMIUIEKCHBIX YHCEIL.

CEMECTP 2

Jlekmus 1.

BexTopHOE MpocTpaHCTBO

Onpenenenue, NpuUMepsl, MPOCTEHIINE CBONCTBA BEKTOPHBIX IpocTpaHcTB. [loanpocTpaHcTaa.
Jluneitnast oOosiouka BeKTOpoB. [loHsATHME NMHEMHONM KOMOMHAIMM, TPUBUAILHOW JIMHEHHOMU
KoMOuHaiuu. JInHeiiHast 3aBUCUMOCTb U HE3aBUCUMOCTh CHUCTEeMbl BEKTOpOB. [lonsTHe Oa3zuca u
paHra CUCTEMbI BEKTOPOB.

Jlexmus 2.

Matpunbl. JleicTBUSI HAI MATPUIIAMM

Onpenenenne matpuilbl. Buasl marpui. [loHSATHS KBagpaTHOW, NUArOHAIbHOW, €IUHUYHOM,
HyJIeBOW MaTpul. [leficTBUS HaJ MaTpullaMH, CBOMCTBA CIIOKEHUS M YMHOXEHHUS MAaTpHIL.
YMHOXK€EHNE MaTPUILbl HA CKAJIAP.

Jlexums 3.

Martpunsl. Panr MmaTpunst

Kosbiio Marpun Haj yucinoBbIM moJieM. [IpuBeneHue maTpuubl K CTyNeHYaToMy BUAy. Panr
cTyneH4yaror Marpuilsl. HaxoxaeHue panra MaTpuusl.

Jlexius 4.

Omnpenennresu U UX CBOIiCTBA

[TonsiTre ompenenuTens N-oif cTeNeHU, OCHOBHBIE CBOMCTBa ompenenureneii. Heodxonumoe u
JIOCTaTOYHOE YCJIOBHE PABEHCTBA HYJIKO ONPEACTUTES.

Jlexuus 5.

Cnoco0bI BIYHCJICHUS ONIPeaeTuTeIst

[TonsiTue MHHOpa, anreOpanyecKoro AOIMOJIHEHHUS, Pa3JoXKEHHE OIpEeNeTUTeNs M0 JIEMEHTaM
CTpOKH (cT0J011a), HEKOTOpPbIE CHOCOOBI BbIUMCIEHUS omnpenenuteneil. OOpaTHbIE MaTPHIIbL.
Boruncnenue o6patHoil MaTpuilsl MeToioM ["aycca 1 ¢ MOMOIIbI0 anredpandeckux JOMOIHEHUH.

Jlexuus 6.

OcCHOBHBIC IOHATHS TEOPHHN CHCTEM JTHHEHHBIX YPABHECHU I

OcHOBHbBIE MOHATHS TEOPHUH CUCTEM JIMHEHHBIX ypaBHEHUH. DieMeHTapHble MpeoOpa3oBaHUs
cucrembl. Meton ['aycca (MeToja mocienoBaTeNbHOTO MCKIIOUEHHS MEpeMEeHHBIX). Teopema
Kponekepa-Kanemnu. VYcnoBus COBMECTHOCTHM CHCTEMBI JIMHEWHBIX ypaBHeHUW. lloHsaTus
MaTpHULIbI CHCTEMBI U PACIIUPEHHON MAaTPHUILbl CUCTEMBI.

Jlexuus 7.
Jlpyrue MeToJbl pelieHusi CHCTEM YPaBHEHH

Pemienune cucrem nuMHEHHBIX ypaBHEHHH MeTozoM Kpamepa, MeTo1oM 00paTHOM MaTpHUIIBL.

Jlexmus 8.



OnHopoaHbIe cHCTeMbl JTHHEHHBIX YPABHECHHU I
[ToHsiTHE  OMHOPOAHOM  CHUCTEMBl JIMHEHWHBIX ypaBHeHuW. [IpocTpaHcTBO  pelieHwHil.
DyHIaMEHTaJIbHAs CUCTEMA PELICHUMN.

CEMECTP 3

Jlexuus 1.

Ko/1b110 MHOT04/1€HOB Ha/l YMCJI0BBIM noJieM. KopHu MHoOrowiena

Konp1io MHOTOWIEHOB HaJl YMCIOBBIM MOJIEM, CTEIEHb CYMMBbI, IIPOU3BEICHUS MHOTOUJICHOB.
Henenune muorowiena Ha (X — a). Cxema ['oprepa. Teopema besy. Kopuu mHOrounena. Teopema
0 JICJIEHUU C OCTAaTKOM.

Jlexmus 2.

JenuMocTh B KoJibie P[X]

Hemumocth B Kousblle P[X], accoumupoBanHbie MHOrowieHsl. HOJl AByX WM HECKOJIBKHX
MHorowieHoB. AnroputMm EBknupna. Jluneitnoe npeacrasienue HOJl. HOK MHoro4sieHoB, CBSI3b
mexny HOK u HO/I. BzauMHO npocTble MHOTOUJIEHBI U UX CBOWCTBA.

Jlexums 3.

IIpuBoaMMBbIe U HEMPUBOAMMbIE HA/I 10JIEM MHOT04J1€HbI

Kpatupie MHOXUTenH MHOTOWIeHA. OTneneHue KpaTHBIX MHOXHUTENEH MHOTOYJICHA.
Pasnoxenne MHOrousieHa mo cremeHsMm (X — a) mo o6o6menHoi cxeme ['opHepa u dhopmynam
Tennopa. KpaTtHele KOpHE MHOTOYJICHA.

Jlexius 4.

Pa3yio:xxeHnne MHOro4wieHa B MPOU3BeJeHUE HENMPUBOAUMBIX MHOKUTEJEH HA Pa3JIMYHbIMHU
noJSIMH

Anrebpanyeckasi 3aMKHYTOCTh TOJISI KOMIIEKCHBIX YHCEIN; Pa3JIoKeHHe MHOTOYJIEHA HaJl TIOJIieM
KOMIUIEKCHBIX YHCEJI B MPOU3BEICHUE HENPUBOAUMBIX MHOXHTene. Teopema Buera.
ConpskeHHOCTh MHUMBIX KOpPHEH MHOTOWIEHA C JCMCTBUTENBHBIMU KO3 PHUIIEHTAMHU.
Paznoxenne MHOTOYJIEHA HAJl MOJIEM JIEVMCTBUTENIBHBIX YHCENI B TPOU3BEACHUE HEMPUBOIUMBIX
MHOXHUTEIICH.

Jlexuus 5.

enble u panoHaIbHbIe KOPHU MHOTOYWIEHA € HeJIbIMU KO3(GuIueHTaMu

KpaTtkass aHHOTamus K JieKUMHM. TeopeMbl O LENbIX M palMOHAJIbHBIX KOPHSIX MHOTIOWIEHA C
HenbiMu - ko3 uuuentamMu  (KpUTEepUH, HEOOXOAMMBIE YCIIOBHUS). AJTOPUTM HaXOXKJIEHUS
paloOHaIbHBIX KOPHEN MHOTOWIEHA, KPUTEPUI HEIPUBOAUMOCTH DW3EHIITEHHA.

Jlexuus 6.

YpaBHeHus TpeTbeil U YeTBEPTOM CTENEeHHU

Kpatkass aHHOTanust K JIGKIMU. AJTOPUTM pelIeHHs] ypaBHEHMH TpeTeil ctemneHu (dopmyrna
Kapnano) u ueTBepToOii cTETICHEH.

Jlexmus 7.

Ko0/1b110 MHOTOYJIEHOB 0T HECKOJIbKHMX MEPEMEHHBIX HA/l YMCJI0BbIM 110J1eM

Konpllo  MHOTOWIEHOB  OT  HECKOJIBKMX  TNEPEMEHHBIX  HaJ  YUCJIOBBIM  TIOJIEM.
Jlexcukorpaduyeckass 3amuch MHorouwieHa. CTapumiuii 4ieH NPOU3BEACHHUS MHOTOUYJICHOB.
OHOPOHBIE U CHMMETPUYECKHE MHOTOUJICHBI.

Jlexuus 8.
Pe3yabTaHT IBYX MHOTO4/1€HOB



Pe3ynbTaHT ABYX MHOTOWIECHOB, ONPENEICHUE U CBOMCTBA. PerieHue cucTeMsl IByX YpaBHEHUU
BBICILINX CTEIIEHEH C IByMSI HEU3BECTHBIMHU.

CEMECTP 4
Jlexmus 1.
JlesneHue ¢ ocTaTKOM

Teopema o nenenun ¢ ocrarkoM. HOJl u ero nuneiinoe npexacrasinenue. HOK, cBszp mexny
HO/l u HOK.

Jlexus 2.
JdeaumocTsb
IHousatue o neaxumoctu. CBOICTBA JEITUMOCTH.

Jlexkus 3.

IIpocTblie U cocTaBHbIE YHCJIA

B3auMHO mpocThie umcia W uxX cBohcTBa Pemero Opartocdena. Teopema EBkiamma o
OECKOHEYHOCTH MHOKECTBA MPOCTHIX uncesl. Kpurepuii mpocToThl Yucia.

Jlexuus 4.

Yucaosble pyHKUNH

[Tpumeps! urcnoBbIX GyHKIUNA. POpMYITBI U YKCIa ASTUTENICH U CyMMBI JIEJIUTENeH TaHHOTO
uncna. HepaBencrsa UeObimeBa it GyHKuuu mt(x).

Jlexnus 5.

Lennsbie 1podn

[Tonsatue o wnenHbIx JpoOsix. KoHeuHble nemHble ApoOH. AJITOPUTM HaXOXKIEHUS ILIETTHBIX
npobeit. Ilonxonamme npoduM M UX cBoWcTBa. PelieHne HeEONpeneneHHbIX YpaBHEHUHM U
CpaBHEHMI MEpPBOI CTENEHHU C MOMOIIbIO LIEMHBIX Apo0eit

Jlexuus 6.
CpaBHeHHS M NX OCHOBHbIE CBOMCTBA
ITonsiTHE CpaBHEHNUs, OCHOBHBIE CBOMCTBA CPAaBHEHMIA.

Jlexmus 7.

Kuacesl no 1annomy MoayJito

[TonsiTve KIaccoB Mo AaHHOMY MOyii0. KoJbIio KilaccoB MO JAaHHOMY COCTaBHOMY MOJYJIIO,
nenutenu Hyns. [lone kaaccoB BEIUETOB 110 IPOCTOMY MOJYIIIO.

Jlekmus 8.
IMosHasi M NpUBeNEeHHAsI CHCTEMbI BLIYETOB 110 JAHHOMY MOIYJIIO
[TonmHas cuctema BBHIYETOB, MPUBECHHAS CHCTEMA BBIUETOB

Jlexuwms 9.

Teopemsl Jitiepa n Pepma

Oynknua Oisiepa U ee cBorctBa. Teopembl Oinepa u Pepma. CpaBHeHUs N-U CTENEHU MO
IPOCTOMY MOJYJIIO.

Jlexmusg 10.
Metoasbl pelieHisi CPABHEHHM I NEPBOM CTENEHU
IToHsTHE CpaBHEHUS MTEPBOU cTENEHU. METO/IbI PELIEHUSI CPABHEHUI IIEPBOM CTENEHU



Jlekmsa 11.
Kiiacenl pemienuii cpaBHeHM IPOU3BOJIbHONM HATYPAJIbHOM CTENEHH
[TonsiTue cpaBHEeHUM TPOU3BOJILHOM cTeneHu. Kiaccel peniennii CpaBHEHUH.

Jlekusg 12.

YpaBHeHus ¢ IByMsl HEU3BeCTHBIMU. Y PaBHeHMS NEePBOii cTeneHn

[TonsiTue 00 ypaBHEHHUSAX C JIBYMs IEPEMEHHBIMU. Pa3iMuHble KacChl ypaBHEHUW C JABYMS
HEU3BECTHBIMH, pEIIaeMbIX B KOJIblLle MeNbiX uucen. [loHsTHe ypaBHEHHUS TEpBOUM CTENEHH,
METO/bl PEIICHUS YpaBHEHUN TEPBOW CTENEHHU, 3a]adyH, MPUBOIAIIME K YPaBHEHUIO IEPBOMH
CTEIEHU

Jlexuums 13.

Ioka3zaresnu, nepBoodpa3Hbie KOPHU

[Toxazarenu KiaccoB MO 3aJaHHOMY MOJYJIO, YHCIO KJIAcCOB C 3a/JaHHBIM IIOKAa3aTEJIEM.
[TepBooOpa3HbIe KOPHU MO TPOCTOMY M COCTABHOMY MOJYJIIO.

Jlekusg 14.
HNHaekcobl
OO61ue cBo¥CcTBa MHIAEKCOB, MHIEKCHI 10 IPOCTOMY U COCTABHOMY MOAYJIIO.

Jlekmus 15.

JInneiinble 0TOOpaKeHUS

Jlunelinble oTOOpaXkeHUs! U orneparopsl. SAapo u obpa3 nauHelHoro oneparopa. Onepauuu Haja
JMHENHBIMU OTOOPAKEHUSMHU.

Jlexuus 16.

Marpuubl JMHEHHBIX 0IIEPATOPOB

Marpuiia TMHEHHOrO OIlepaTopa, pPaHr JUHEHHOTO ONepaTropa, CBSI3b MEXKIY KOOpAMHATAMU
CTOJIOIIaMH BEKTOpPa OTHOCUTENBHO PA3JIUYHBIX 0a3HCOB.

3.3. 3aHATHA CEMHUHAPCKOIO THIIA
Y4eOHBIM MJIaHOM HE TPEyCMOTPEHBI

3.4. [IpakTUyeckne 3aHATUSA

CEMECTP 1

[TpakTrueckoe 3anstue 1.

OO0ume MOHATHS 0 MeTOle MATEMATHYECKOH HHAYKIIMHU
Pemenne npakruyeckux 3amad.

IIpakTnueckoe 3ansTue 2.
Pemenne 3aga4 ¢ npuMeHeHHEM MeTOJa MATEMaTHYeCKOH MHAYKIIUHA
Pemenne nmpakTuueckux 3amad.

IIpakTnueckoe 3ansTue 3.
IonsiTHE MHOXKECTBA
Pemenne nmpakTuueckux 3amad.

IIpakTnueckoe 3ansatue 4.
Onepanun HaJ MHOKECTBAMHU
Pemenne nmpakTuyeckux 3amad.



[IpakTuueckoe 3aHsTUE 5.
YHuBepcaibHOe MHOXKeCTBO. /[0TI0/ITHEHHE MHOXKECTBA
Pemenne npakruyeckux 3aaad.

[TpakTrueckoe 3anstue 6.
JAunarpammsbl Jiijiepa-Benna
Pemenne npakruyeckux 3anad.

IIpakTnueckoe 3ansatue 7.
bunapHbie OTHOLIEHUS
Pemenne npakruyeckux 3anad.

[TpakTueckoe 3ansTue 8.
DOyHKIUHA
Pemenne npakrnyeckux 3amad.

[TpakTrueckoe 3anstue 9.
CBoiicTBa OMHAPHBIX OTHOIIEHW I HA MHOKeCTBe
Pemenne npakrnyeckux 3amay.

[TpakTnueckoe 3anstue 10.
Buabi OMHAPHBIX OTHOIIEH U
Pemenne npakrnyeckux 3amad.

[TpakTnueckoe 3anstue 11.
I'pynnsl 1 moJIyrpynmnsi
Pemenne npakrnyeckux 3amad.

[TpakTnueckoe 3anstue 12.
Koabna n monst
Pemenne npakruyeckux 3amad.

[TpakTnueckoe 3anstue 13.
IToHsiTHE KOMIIJIEKCHOIO YU CJIA
Pemenne npaktnyeckux 3amad.

[TpakTnueckoe 3anstue 14.
JleiicTBUS HA KOMILJIEKCHBIMHA YHCJIAMH
Pemenne npakruyeckux 3amad.

IIpakTnueckoe 3ansatue 15.
H3BieyeHne KOpHeH U3 KOMILIEKCHBIX YHCel
Pemenne nmpakTuueckux 3amad.

IIpakTnueckoe 3ansatue 16.
Pemienne KBagpaTHLIX YPABHEHUH B 10JIe KOMILIEKCHBIX YHCeJI
Pemenne nmpakTuueckux 3amad.

CEMECTP 2

[TpakTnueckoe 3ansTue 1.
BekTopHoe npocTpaHcTBO
Pemienne npakruyeckux 3anad.



[IpakTrueckoe 3aHsTHE 2.
JeiicTBUSA HaJA MaTpULIAMH
Penienue npakTuyeckux 3aaad.

[IpakTuueckoe 3anarue 3.
OOpatHas MmaTpuna
Pemenuie nmpakTuyeckux 3ajad.

[IpakTuueckoe 3andarue 4.
CsoiicTBa onpeaeauTesiei
Pemennie nmpakTuyeckux 3aaad.

[IpakTuueckoe 3aHatue 5.
MeToabl BbIYUCIEHUSA onpeaeanTeiei
Pemennie npakTuyeckux 3aaad.

ITpakTnueckoe 3ansTue 6.
Pemienue cucrem JMHEHBIX ypaBHeHUH MeToaoM ["aycca
Pemenue npakTudyeckux 3anad.

[Ipaktuueckoe 3anarue 7.
Pemenue cucreM JIMHEHHbIX yPABHEHUHA APYTUMH MeTOAAMH
Pelenne nmpakTuueckux 3aaau.

[TpakTryeckoe 3anstue 8.
OpaHopoaHble cucTeMbl JTHHEHHBIX YPaBHEHHU I
Pemenne npakTuyeckux 3aaad.

CEMECTP 3

IIpakTnueckoe 3ansatue 1.

Kopuaun muorousiena. Cxema I'opaepa
Pemenne npakruyeckux 3amad.

[TpakTrueckoe 3ausTue 2.
JleeHne MHOTO4JI€HOB C OCTATKOM
Pemenue npakTuueckux 3aaay.

[TpakTrueckoe 3ansTue 3.
HOK u HO/I AByX MHOr04/1¢HOB
Pemenne nmpakTuueckux 3amad.

IIpakTnueckoe 3ansatue 4.
KpaTHble MHOKHTEJIN MHOTOYJICHA
Pemenne nmpakTuueckux 3amad.

IIpakTnueckoe 3ansaTue S.
Pa3no:xeHne MHOTOYWICHOB HAaJ MOJIEM PALMOHAJIBHBIX YHCeJI
Pemenne nmpakTuueckux 3amad.

IIpakTnueckoe 3ansatue 6.
Pa3no:xeHne MHOTOYWICHOB HaJ M0J1eM KOMILJIEKCHBIX U 1 CTBUTEJBHBIX YHCEJI



Pemenue npakTuueckux 3aaay.

IIpakTnueckoe 3ansatue 7.
Haxo:kneHue nebiX 1 pAIMOHAJbHBIX KOPHEl MHOTOYJIeHA
Pemenne npakrnyeckux 3amad.

[TpakTrueckoe 3ansTue 8.
YpaBHeHus TpeTbheil U YeTBEPTOH CTENEeHHU
Pemenne npakrnyeckux 3anad.

[TpakTrueckoe 3anstue 9.
Pe3yibTaHT IBYX MHOTI0O4JICHOB
Pemenne npakrnyeckux 3anad.

CEMECTP 4

[TpakTrueckoe 3anstue 1.

Henenne ¢ ocratkom. HOK n HO{
Pemenue 3agau no teme.

[TpakTrueckoe 3ansiTue 2.
Henenne ¢ ocratkom. IIpocTbie yncia
Pemenue 3agau no reme.

[TpakTrueckoe 3ansTue 3.
Jeanmoctb. CocTaBHBbIE Y CIa
Pewenne 3amau o reme.

[TpakTrueckoe 3ausTue 4.
JdeuMmocts. IIpusnaku ne1umocTn
Pemenue 3agad mo reme.

IIpakTnueckoe 3aHsaTue S.
YucioBble pyHKIUH
Pemrenue 3agad mo reme.

[TpakTrueckoe 3austue 6.
Lennsbie 1podn
Pemrenue 3agad mo reme.

IIpakTnueckoe 3anstue 7.
IonsiTHe cpaBHeHHS
Penrenue 3amad mo teMe.

IIpakTnueckoe 3ansaTue 8.
OcHoOBHBIC CBOIICTBA CPaBHEHHUI
Penrenue 3amad mo teMme.

IIpakTnueckoe 3ansatue 9.
Kuaccpl BBIY€TOB IO IPOCTOMY MOIYJIIO
Penrenue 3amad mo teMe.



ITpakTnueckoe 3anstue 10.
IMoHast ¥ NpUBeeHHAs] CHCTEMbI BHIYETOB 110 JAHHOMY MOIYJIIO.
Pewenne 3amau o reme.

[TpakTnueckoe 3anstue 11.
IlonsiTHe 0 CPABHEHUSIX € EPEMEHHOI BeJIUYUHOM
Pemenue 3agau no reme.

[TpakTnueckoe 3anstue 12.
IIpocreiimme cpaBHeHUs MEPBOH CTENEHH 10 MPOCTOMY MOYJII0
Pemenue 3agau no reme.

[TpakTnueckoe 3ansatue 13.
IIpocreiimme cpaBHeHUs NMEPBOM CTENEHU MO COCTABHOMY MOIYJII0
Pewenne 3amau o reme.

[Ipaktuueckoe 3anstue 14.
HeonpenesienHble ypaBpHeHH sl NePBOi CTeNeHHU ¢ IBYMSI HEM3BeCTHBIMM.
Pemenue 3agau no reme.

[TpakTnueckoe 3anstue 15.
IMoka3aTenu, nepBoodpasHbie KOPHH, HHAEKCHI
Pewenne 3amau o reme.

[TpakTnueckoe 3anstue 16.
JIuHeiiHbIE OnepaTopbl
Pewenne 3amau o reme.

3.5. JlabopaTtopHbie padoThl
Y4eOHBIM MIIaHOM HE TPEyCMOTPEHBI

3.6. KonTpoub camMocTosiTe1bHON padoThI
CEMECTP 1

Kontpomns camocrosTensHoi paboTs! 1.
Tema: buHapHbIe OTHOIIEHUS

Bomnpocsl, o0cyx1aemble Ha 3aHATUU
[TonsiTe GMHAPHOTO OTHOILIEHUS

CpoiicTBa OMHAPHBIX OTHOLICHUH

Buapl OMHAapHBIX OTHOLIEHUHN

KonTponb camoctosiTenbHON paboThI 2.

Tema: Iloie KOMIIEKCHBIX YHCEI

Bormpocsl, 00cyxkmaemMbie Ha 3aHATHN

KoMmmiekcHbie unciia

JleWicTBuS HaJ KOMIIJIEKCHBIMH YHCIIaMHU
Tpuronomerpuyeckasi hopMa 3arucu KOMILUIEKCHOTO Yncia
Bo3BeaeHue B cTeIieHb

Brruucnenue KopHei N-0i1 CTENEHU

CEMECTP 2

Kontpons camocrosarenbHoi paboTs 1.



MaTtpuubl 4 onpeaeuTe

Bormpocsl, 00cyxmaemMbie Ha 3aHATHN

ITonsiTnE MaTpuLbl

Buasl matpuig

JeicTBusa Haa MaTpULAMU

[TonsiTue onpenenuTens

CaolicTBa onpeaenuTens

MeTo/1bl BEIYUCIIEHUS ONPECTUTENEH Pa3IMYHbIX TOPSIKOB

KoHTpoJib caMocTOsTENhHOM padOTHI 2.
Cucrembl JIMHEHBIX YPABHEHU

Bonpocsl, o0cyxnaembie Ha 3aHATUU
[ToHsTHE TMHENHOW CUCTEMBI

OaHOpPOHBIE CUCTEMBI JIMHEMHBIX YPABHEHUI
PazpemmmocTs cucTeM JIMHEHHBIX YPaBHEHUN

CEMECTP 3

Kontpoab camocrosTenbHoi paboTs 1.

I{enple 1 panmoHaIbHBIE KOPHU MHOTOWICHA

Bomnpocsl, o0cyxnaemble Ha 3aHATUU

HeoOxonuMmeble yciioBusi HaX0X/I€HUS PALlMOHAIBHBIX KOPHEN MHOTOWJIEHa
JlocTtaTouHble YCIIOBUS HAX0XKIECHUS PALIMOHAJIBHBIX KOPHEH MHOTOYJICHA

MeToap! HaXOXICHUS PAllHOHAIBHBIX KOPHEH MHOTOYJICHA C LIEIBIMHI KOA(UIIEHTaMU

CEMECTP 4

Kontpons camocrosrenbHoi paboTs 1.
JleaeHue ¢ ocTaTKOM

Bomnpocsl, o0cyxknaemble Ha 3aHITHH.
TeopeMa 0 1eJIEeHNH ¢ OCTaTKOM.

HO/I u ero nuHelHOE NpeACTaBICHUE.
HOK, cBs3p mexxny HOJl u HOK.
B3anmHO npocThIe YKcIa U UX CBOWCTBA
Pemero Dpatocdena.

Teopema EBxiinzia 0 66CKOHEYHOCTH MHOKECTBA IPOCTHIX YHCEIL.
Kpurepuit npocToTsl yncna.

KoHnTponb camoctosiTenbHON paboThI 2.
CpaBHeHHMS M HIX OCHOBHBIE CBOICTBA

Bompocsl, 06cyx1aeMble Ha 3aHATHH.

Knaccsl no JaHHOMY MOZYJIIO.

Koub11o Ki1accoB M0 JaHHOMY COCTaBHOMY MOAYIIIO.
Henurenu Hys.

[Tone ky1accoB BBIYETOB MO IPOCTOMY MOAYIIIO.

KoHTpoisib camMmocTosiTenhbHOM paboThI 3.

Kuaccpl pemiennii cpaBHeHHil NIPON3BOJILHOM CTeNEHH
Bonpocsl, o0cyxaaembie Ha 3aHATHH.

[TonsiTvie cpaBHEHMS IPOU3BOJIBHOM CTENIEHU

[TonsiTHE O penmeHnn CpaBHEHUI

VYcnoBue cylecTBOBaHMsl PELICHNUs CPaBHEHU NIEPBOM CTENEHU
Metonbl HaX0KI€HUSI CPaBHEHUW ITIEpBON CTENIEHU



KonTtpomns camocTosTenbHO# paboThI 4.

HeonpenesieHHbIe ypaBHEHHS IEPBOii CTeNEHH ¢ IBYMS HEH3BeCTHBIMH
[TonsiTue 06 ypaBHEHHUSAX C ABYMSI HEM3BECTHBIMU

HaxoxneHue penieHnit B KOJbIle LEeJbIX Yncell

MeTto/1b1 pelieHnsl ypaBHEHUH C IBYMS IEPEMEHHBIMU

3.7. CamocTosiTeJIbHAsA padoTa CTY/IeHTOB

PexomeHnyemble (OpMBI CaMOCTOSTEIBHON pPabOTHl CTYAEHTOB: 3aKpeIUIEHHWEe MaTepuala I10
KOHCIEKTY JIEKIIMM, MOATOTOBKAa K IPAKTUYECKUM 3aHATUSAM, IIOATOTOBKA IPE3EHTALUN K
JIOKJIa/1aM, TOATOTOBKA K pa3IMYHbIM (pOpMaM IIPOMEKYTOUHONW U UTOTOBOM aTTeCTALUU.

4, @oH OLIEHOYHBIX CPECTB

@®OC BKIIOYACT OIEHOYHBIE CPEJCTBA TEKYIIETro, MPOMEKYTOYHOTO U MOCTHTOTOBOTO
koHTpoust (IIpunoxenue 1).

5. [lepevyeHb OCHOBHOM M JONOJHUTEILHON Y4eOHOI JUTEPATYPHI,
HE00XO0AMMOM /ISl OCBOCHUS TUCUMILIUHBI

5.1. OcHoBHas JquTepaTypa

1. bamokeBu4, D. JI. AnreOpa u Teopus gucen : yuyebnoe mocodue / D. JI. bamokesruy, 3. B.
Andeposa, A. H. PomannukoB. — Mocksa : EBpazuiickuii oTkpbIThIi HHCTUTYT, 2011. — 278 C.
— ISBN 978-5-374-00535-6. — Tekcrt : anekrponHsiii // Lludposoii oOpa3oBarenbHbIl pecype
IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/10599.html (nata oOpatenus:
03.03.2025). — Pexwum poctyma: Ui aBTOPU3UP. MOJIb30BaTEIICH

2. Jlapun, C. B. AureOpa u Teopus ymcen. ['pymmbl, KOJbla M MOJS : YYeOHUK s BY30B /
C. B. Jlapun. — 2-¢ u3a., ucnp. u jon. — Mocksa : U3narensctBo KOpaiit, 2025. — 160 c. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-05567-2. — Tekct : DSIEKTPOHHBIA //
O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/563870 (mara
obpamenus: 03.03.2025).

3. Jlapun, C. B. Anre0Opa: MHOTOWIEHHI : yueOHOe mocobue mis By3oB/ C. B. Jlapun. — 2-e
u3l., ucnp. u Jgom.— Mocksa: HWzmarensctBo FOpaiit, 2025. — 127 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-20731-6. — Texkcr : snekrponHbii // OOpa3zoBareibHas
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/558661 (mata oOparieHus:
03.03.2025).

5.2. JlonotHUTEIbHAS JTUTEPATYypa
1. Becenona, JI. B. AnreGpa u teopus uucen : ydeOHoe mocobue / JI. B. Becenona, O. E.

TuxonoB. — Kazanp : Kazadnckuil HanuMOHAIbHBLIA HCCIENOBATEILCKHNA TEXHOJOTHUECKUU
yauBepcuret, 2014. — 107 c¢. — ISBN 978-5-7882-1636-2. — Tekct : 31eKTpOHHBIA //
[Mudpposoit  obpazoBarenbHbili  pecypc IPR SMART :  [caiit] —  URL:

https://www.iprbookshop.ru/61956.html (mara o6pamenus: 03.03.2025). — Pexum goctyna:
JUISL aBTOPU3UP. NTOJIb30BaTENEH
2. Epmomaes, 1O. JI. TumoBoil pacdyer MO JMHEHHON W BEKTOPHOH anredbpe : ceTeBoe

oOHOBIIIEMOe AeKTpoHHOE yueOHoe mocooue / 0. JI. EpmomaeB. — Jlumenk : Jlumerkwmii
rocyJapcTBeHHbIN TexHuueckuii yHuepcuter, ObC ACB, 2013. — 365 c. — Teker :
anektponabli // Lludposoit obOpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/51441.html (nata oGpamenus: 03.03.2025). — Pexxum pocryna:
JUISL aBTOPU3UD. MOJIb30BaTENEN

3. WnpuBunyanbHble 3aJaHusi MO BbicHiel Mmartemaruke. Yacts 1. JIMHeWHas W BeKTOpHas
anrebpa. Ananmutudeckas reomerpus. [luddepeHuunanpbHoe wucyucieHHe QYHKIMA OJHOMN
nepemMeHHo# : yuebHoe mocoobue / A. Il. PsaOGymko, B. B. bapxaros, B. B. [lepxasen, U. E.



OpyTs ; mox penakimeit A. I1. PaOymko. — Munck : Beimiimas mkona, 2013. — 304 ¢. —
ISBN 978-985-06-2221-1. — Tekct : anextponHslii // Lludporoit o6pazoBarensHbIi pecypc IPR
SMART : [caiitr]. — URL: https://www.iprbookshop.ru/20266.html (mata oOpamieHus:
03.03.2025). — Pesxum ocTyma: A1 aBTOPHU3HP. MOJIb30BATENCH

4. IllynukoBckas, B. B. PykoBoncTBo K pemeHuio 3amady mo anrebpe u reomerpuu / B. B.

[lynukoBckas. — MockBa, MxeBck : PerymspHas u xaoTudeckas JIuHamMuKa, HWKeBCKHi
MHCTUTYT KOMIIBIOTEPHBIX HuccnenoBanuii, 2006. — 128 ¢. — ISBN 5-93972-594-5. — Texkcr :
anexktpoHHed // lludpoBori obpazoBarenbhblii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/16618.html (mara obpamenus: 03.03.2025). — Pexum pgocryma:
sl aBTOPHU3HP. MOJIb30BaTeNeH

6. [lepeueHb pecypcoB HH(POPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HHTepHeT», NpodeccHOHATBLHBIX 023 JAHHBIX U HMHPOPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCIIOJIb3YyeMbIX IPH OCYIIEeCTBJIEHUU 00Pa30BaTeIbLHOI0
npouecca 1no IMCUMIIHHE

6.1 IlepeueHp pecypcoB HHPOPMANMOHHO-KOMMYHHKAUMOHHOH cetn «MHTepHETY,
He00XO0AMMBIX /151 OCBOCHHS THCHUIINHBI

1. https://search.rsl.ru/#ff=21.01.2020&s=fdatedesc— OTKpbITbIii OUOIMOTEUHBI MOPTAT
Poccuiickoit rocynapcTBeHHONW OMOIMOTEKH, T/I€ MPEICTABICHBI MOJTHOTEKCTOBbIE MCTOYHUKH,
JOCTYIHbIE J1JI1 O3HAKOMJICHUS.

2. http://lwindow.edu.ru — wuHbpopmManmonHas cucrema «EmuHOe OKHO JocTyma K
00pa3oBaTebHBIM pecypcam», MO3BOJISIET HAUTH HEOOXOAUMYIO JTUTEPATYPY U HHPOPMALIUIO

6.2. IlepeyeHb HeOOXOAMMBIX NPOGecCHOHATbHBIX 0a3 JaHHBIX M HH(POPMANMOHHBIX
CIIPABOYHBIX CHCTEM

OneKTpoHHas OoubaroTeuHas cucremMa «IPR SMART». Pexnm JOCTYyIIA:
http://www.iprbookshop.ru

OnekTponHas oubimoreynas cuctema «tOpaitt». Pexxum noctyma: https://urait.ru

OnekTpoHHO-0MOaoTeuHas cucrema «Jlanb» (paznmen «CereBast »neKTpoHHas OuOimoTeka
HeIaroruueckux By30By). Pexxum mpoctyma: https://e.lanbook.com

OnekTpoHHO-0MOaoTeuHast cuctema «PykoHT». Pexxum poctyna: https://lib.rucont.ru/search
MexBy30BCKas aeKTpoHHas oubnuoreka. Pexxum gocryna: https://icdlib.nspu.ru/

Hayunas DJIEKTPOHHAS o6ubimoreka eLIBRARU.RU Pexum JocTyna:
https://www.elibrary.ru/defaultx.asp

HauuonaneHas a1ekTpoHHas eTckas oudnanoreka. Pexum goctyna: https://arch.rgdb.ru/xmlui/
HanmonanwsHas anextponHas Ombnmoreka. Pexxum moctyma: https://rusneb.ru
[Tpesunentckast 6ubmmoreka umenu b.H. Enbiinna. Pesxxum gocryma: https://www.prlib.ru

Polpred.com O630p CMU. Pexxum poctyma: https://polpred.com

7. MeToanuyeckue yKazaHusi M y4eOHO-MeTOoAu4ecKoe odecnevyenue 1Jis
00y4auuxcs Mo 0CBOEHUIO M CHUILTUHBI

HI/ICHI/IHJ'H/IHa peaAIn3yeTCd B COOTBCTCTBUHM C YKa3aHUSAMU ((MGTO,Z[I/I'-ICCKI/IG
PEKOMEHIAIMK 10 OpPTaHu3allii 00pa30BaTEIBLHOTO Mpollecca MPU OCBOCHHUM JAMCIUILIHHBDY,
pasmemennpiMu B DMOC yHuBepcutera (€10s.ggpi.org).



Metoanyeckre peKOMEHAANHU sl padoThl ¢ HHBAMAaMu 1 uuamu ¢ OB3 pa3menieHbl
B DMOC ynuBepcurera (€10s.ggpi.org).

8. MaTepuajJibHO-TeXHUYECKas 0a3a, MporpaMMHoe odecredeHue,
Heo0XoAuMoe 1JIsl OCYIIeCTBJICHUSI 00Pa30BaTeIbLHOIO NpoLecca 1o
AUCUMILTHHE

VY4eOHbIl KOpIyc , AyAUTOpUH(s1) .
[TosnHbI mepeueHb MaTepUaIbHO-TEXHUYECKOM 0a3pl M MPOrpaMMHOIO 00ecHedeHHUs
pasmemensl B DMMOC yHuBepcuTeTa (€10s.ggpi.org).



9. PeiiTUHT-TIUIaH OLIEHKH YCII€BA€MOCTH CTY€HTOB

O0beM ayTUTOPHOI paGoThI Hrorosasn
. MaxkcumaubHoOe
Buasl texyieit (popma
JAucuunianna . . (HOpMAaTHuB)
aTTeCTAMOHHOM ayJAUTOPHON U IToompenue ITpadsi oT4yera
/cemecTpbI JIK np nab KCP M KOJIH4€eCTBO
BHeAyIMTOPHOI padoThl (MuUH.
0aJ10B
0aJL)
Anrebpa u Teopus 1. KoHTpoOIb mocemnaemMocTi 18 + 1 6amn 3a - 3 baia 3a
yucen/ 18 32 4 JIEKIIAN JIOITOIHEHUSI,; HeBbIMmoNHeHNe | Jlomyck Kk
1 cemectp 2. Kontpouns nocemaemMoctu 32 + 3 Oamna 3a B 3K3aMeHY
MPAKTHYECKUX 3aHATUH MOITOTOBKY YCTaHOBJICHHBI —50%
3. Pabora Ha IpaKkTHYECKUX 80 JIOTIOJTHUTENBH | € CPOKHU
3aHATHAX oro
JUAAKTHYECKOT «aBTOMAT»
Koumponvrvie meponpusmus 0 Marepuasna npu
1. TecroBble 3a1aHus 10 JK3aMeHe
2. KonrtponrsHas paboTa 10 - 90%
Komnencayuonnule
Meponpuamus
1. UanuBuayanpHas 10
KOHTPOJIbHAS paboTa 10 TeMaM
IIPAKTUYECKUX 3aHSATUI.
UTOro 150 (6e3 KoMITeHCAITIH )




O0beM ayTuTOPHOI padoThI

MakcumMajabHoOe

HrTorosan

Buasb! Texymei (popma
JAucuunianna . . (HOopMAaTHuB)
aTTeCTAMOHHOM ayJAUTOPHON U IToompenue ITpadsi oT4yera
/cemecTpbI JIK np a6 KCP M KOJINYeCTBO
BHeAyIMTOPHOI padoThl (MuUH.
0aJ10B
0aJL)
Anrebpa u Teopust 1. Kontponp nocemaemMocTu 16 + 1 Gamn 3a - 3 Gamna 3a
yucen/ 16 16 4 JIEKIAN JIOTIOJTHEH NS, HEBBINOJIHEHNE Homycx x
3agety — 50%
2 cemecTp 2. KonTpoub moceriaeMocTu 16 + 3 Gaya 3a B
MPaKTUYCCKUX 3aHITUH MOJITOTOBKY YCTaHOBJIEHHBI | «aproMary MpH
3. Pabota Ha npakTHUECKUX 40 JIONIOJIHUTENBH | € CPOKHU sauere — 70%
3aHATHSIX oro
JUTAaKTHIECKOT
Konmponvuvie meponpusmust 0 MaTepHuana
1. TecroBsle 3amanus 10
2. KonrtponrsHas paboTa 10
Komnencayuonnvie
Meponpusimust
1. UanuBuayanpHas 10
KOHTPOJIbHAS paboTa o TeMaM
IIPAaKTUYECKUX 3aHSATHUI.
HUTOT'O 92 (6e3 KOMIIEH AN )




O0beM ayTuTOPHOI padoThI

MakcumMajabHoOe

HrTorosan

Buasb! Texymei (popma
JAucuunianna . . (HOopMAaTHuB)
aTTeCTAMOHHOM ayJAUTOPHON U IToompenue ITpadsi oT4yera
/cemecTpbI JIK np a6 KCP M KOJINYeCTBO
BHeAyIMTOPHOI padoThl (MuUH.
0aJ10B
0aJL)
Anrebpa u Teopust 1. Kontponp nocemaemMocTu 16 + 1 Gamn 3a - 3 Gamna 3a
yrcen/ 16 18 2 JIEKIIHA JIOTIOJTHEHUS, HEBBITIOJIHCHHE ﬂOHYCI; gry
3a4CTy —
3 cemecTp 2. KoHTpomb mocemaeMocTn 18 + 3 Gamna 3a B Ty — 9U0
MPaKTUYCCKUX 3aHITUH MOJITOTOBKY YCTAHOBICHHBL | agromar mpu
3. PaGoTa Ha MpaKTHYECKUX 45 JIOTIOTHUTEIBH | € CPOKH 3auere — 70%
3aHATHSIX oro
JUTAaKTHIECKOT
Konmponvuvie meponpusmust 0 MaTepHuana
1. TecroBsle 3amanus 10
2. KonrtponrsHas paboTa 10
Komnencayuonnvie
Meponpusimust
1. UanuBuayanpHas 10
KOHTPOJIbHAS paboTa o TeMaM
IIPAaKTUYECKUX 3aHSATHUI.
HUTOT'O 99 (6e3 KOMIIEH AN )




O0beM ayTuTOPHOI padoThI

HrTorosan

. MaxkcumanbHoOe
Buasl texyieit (popma
JAucuunianna . . (HOopMAaTHuB)
aTTeCTAMOHHOM ayJAUTOPHON U IToompenue ITpadsi oT4yera
/cemecTpbI JIK np a6 KCP M KOJINYeCTBO
BHeAyIMTOPHOI padoThl (MuUH.
0aJ10B
0aJL)
Anrebpa u Teopust 1. Kontponp nocemaemMocTu 32 + 1 Gamn 3a - 3 Gamna 3a
yucen/ 32 32 8 JIEKITUHA JIOIIOJIHCHUS, HEBLIMIOJIHEHNUE Hormyck K
4 cemectp 2. KonTpoub moceriaeMocTu 32 + 3 Gaya 3a B 3K3aM§Hy
MPaKTUYCCKUX 3aHITUH MOJITOTOBKY YCTaHOBJICHHBI —30%
3. Pabora Ha IpaKkTHYECKUX 80 JIOTIOJTHUTENBH | € CPOKHU
3aHATHSIX oro
«aBToMatT»
JUTAaKTHIECKOT nipu
Konmponvuvie meponpusmust 0 MaTepHuana SK3aMEHE
1. TecroBsle 3amanus 10 —90%
2. KonrtponrsHas paboTa 10
Komnencayuonnvie
Meponpusimust
1. UanuBuayanpHas 10
KOHTPOJIbHAS paboTa o TeMaM
IIPAaKTUYECKUX 3aHSATHUI.
UTOI'O 164 (6e3 KOMITCHCAIUH )




JIueT perucrpauuu u3MeHeHU U qonoaHenuit k PI1JL
(puxcupyroTcs HK3MEHEHUS U TOTIOJIHEHHS [Iepe]] HayajaoM y4yeOHOro roja,
IIpY HEOOXOIMMOCTH BHECEHHSI N3MEHEHHUH Ha CIIelyIoIuil ro —

odopMIISIeTCS HOBBIN JIUCT U3MCHEHUN )

Ne Coneprxkanrie U3MEHEHUS [ara, Homep Hara, Homep
ILII. MIPOTOKOJIA MIPOTOKOJIA
3acejaHus 3ace/laHus COBETa
Kadeapel. (dakynpTera.
[Moanuce [Tonnuce nexana
3aBEAYIOIIETO dakynprera
kadenpoii
1.
2.
3.
4.
5.




[Tpunoxenue 1

®OHJA ONEHOYHBIX CPEACTB 11O JIUCHUIIJIMHE
AJITEBPA U TEOPUSA YUCEJ

1. ®oH OLIEHOYHBIX CPEACTB JIs TEKYIIEro KOHTPOJIA yCIeBAeMOCTH,
NMPOMEKYTOUYHOM ATTECTALMH M MOCTUTOTOBOr0 KOHTPOJIS 10 AUCIUIIJINHE

1.1. Hactosmuit @oun oneHouHbIX cpeacTB(POC) nmo quctumimie «Airedpa u TEOpHs YHCem
ABIIIETCS. HEOTHEMJIEMBIM IPUJIOKEHHEM K pabodeil mporpamme IUCHUIUIMHBI «Alrebpa u
teopust uucem» (PII). Ha mannbiii @OC pacnpocTpaHsOTCS BCE PEKBU3MUTHI YTBEPIKIEHUS,
npencrasieHnbie B PIIJ] mo nanHoi aucuuriivye.

1.2. OuenuBanue BceX BHUAOB KOHTPOJISI(TEKYIIETO,
ocyIIecTBIsieTcs Mo 4-x OayUIbHOM IIKae.

IPOMEXYTOUHOTO, IOCTUTOIOBOIO)

1.3. Pe3ynbTaThl OLIEHUBAHMS TEKYIIETO KOHTPOJISL YUYUTHIBAIOTCS B PEUTHHTE.

2. llepevyeHb JIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO AUCHHUILIMHE,
COOTHECEHHBIX € YCTAHOBJIEHHBIMM HHIAMKATOPAMHU H0CTHKEHUS

KOMIIeTeHI NI

Ko xomnereHuumn

YK-1

DopmMyTUpOBKa Crnoco0eH oCyIIeCTBIATh MOUCK, KPUTHUECKUI aHAINU3 U CUHTE3

KOMIICTCHIINU I/IH(bOpMaIII/II/I, IMPUMCHATH CHUCTEMHBIN noaxoa Ajid pelCHHA
MOCTABJICHHBIX 3a7a4

Nupukarop NYK 1.1 lemoHcTpupyeT 3HaHHE OCOOCHHOCTEM CHCTEMHOTO U

JIOCTH>KEHUS KPUTHUYECKOTO MBIIUICHHS, apTyMEHTHPOBAHHO (hOpMHUPYET

KOMIIETEHITNU CcOOCTBEHHOE CYKICHHE U OLIEHKY WH(OpMallUU, TPUHUMAET

000CHOBAHHOE pElLICHNE

NVYK 1.2 IIpumensier noruueckue GopMbl U MPOLETYphl, CIOCOOEH
K pedIeKcuu 1o noBoy COOCTBEHHON U UyXOU MBICIUTEIbHOM
JeSITeIbHOCTH

NVYK 1.3 AHanuzupyeT HCTOYHUKH HH(POPMALIUHU C LIENbIO
BBISIBIICHUS MX TIPOTUBOPEYNH M MOUCKA JOCTOBEPHBIX CYXKIICHHUH

Ko xomnereHuum

I1K-1

dopmynupoBKa CrniocobeH ocBauBaTh U UCIOJIb30BAaTh TEOPETHUECKUE 3HAHUS U

KOMIIETEHIINH MIPaKTUYECKHE YMEHUS U HaBBIKU B IIPEIMETHOM 00J1aCTH NPU
peneHnH mpodecCUOHAIbHBIX 3a1a4

WNupukarop HUIIK 1.1 3Haer cTpyKTypy, COCTAaB U TUJAKTHYECKUE €IMHUIIBI

JOCTHKEHUS IpeIMeTHOM 001acTH (IIperno1aBaeMoro npeaMeTa)

KOMITETCHITHH HUIIK 1.2 YmeeT ocymiecTBIsATh OTOOP YIEOHOTO COAEPIKaHMS ISt

€ro peaau3aliy B pa3InyHbIX (popMax 00ydeHHs B COOTBETCTBUH C
tpedoBanusmu GI'OC OO

HUIIK 1.3 [leMmoHCTpHpYeT yMEHHE pa3padaThIBaTh pa3inyHbIe
(hopMbI y4eOHBIX 3aHATUHN, IPUMEHSATH METObI, IPUEMBI U
TEXHOJIOTUHM 00yUYEeHHsI, B TOM YHCIIe HHPOPMALMOHHBIE

Kox xomnereHmn T1K-3
dopmynupoBKa CrniocoGeH ¢popMupoBaTh pa3BUBAIOIIYI0 00pa30BaTEIBHYIO CPEY
KOMIIETEHITNN JUTSL TOCTYIKEHUS JIMYHOCTHBIX, MPEJAMETHBIX U METAIPEAMETHBIX




pe3yNbTaToOB 00yUYEHUS CPEACTBAMH MPENOJaBAEMbIX YUEOHBIX

MPEIMETOB
Nunuxarop HIIK 3.1 BnageeT cnoco6aMu HHTErpalMK YYCOHBIX TIPEIMETOB
JIOCTHXKCHHUS JUTSL OpTaHU3allMU Pa3BUBAIONICH YIeOHOU e TEIPHOCTH
KOMIIETEHIINH (uccnenoBaTenbCKOM, MPOEKTHOM, IPYIIIOBOM U JIp.)

UIIK 3.2 Ucnons3yeT 00pazoBaTeIbHbIN MOTSHIIUAI
COLIMOKYJIBTYPHOI cpe/ibl perHOHa B MIpenofaBaHuy (IIpeIMeTa 1Mo
npoduiio) B ydeOHOM ¥ BO BHEYPOUHOU JIEATEITHBHOCTH

HIIK 3.3 3HaeT ncuxoi0ro-nearoruyeckrue yCiaoBUs CO3aHust
pa3BUBAIOIICH 00pa30BATEIBLHOM CPEIbI ISl JOCTUKEHUS
JIUYHOCTHBIX M METAPEIMETHBIX PE3yJIbTaTOB 00yUEHUS

3. ConepxxaHue OLIEHOYHBIX CPEJICTB TEKYIIEro KOHTPOJIS U KPUTEPUH UX
OlleHNBAHMS

3.1 Texywuii xoumponb OCYHUIECTBIISIETCS IPENOJABAaTEIEM IUCHUIUIMHBI IPU IMPOBEIECHUU
3aHATUH B CIEAyIOIUX popMax: TECTOBOE 3aJjaHUE, KOHTPOJIbHAs paboTa.

3.2 Dopmbl mekyue2o KOHMpPOA U KpUmepuu ux OyeHUu8aHus

®opma koHTPoJIsl 1 - TunoBbIe TeCTOBbIE 3aJaHUS

CEMECTP 1
Tunosoii Tect 1. MHokecTBa. BuHapHbIe OTHOIIEHUSA

[IpoBepsieMble KOMIETEHIIUM U UHAUKATOPbI AocTHxkeHus komrereHuii: YK-1, UYK 1.1, YK
1.2, UYK 1.3

Bpewms BeinonHenus 3aganuii: 20 MUHYT

Kpurepun oueHuBaHMs: 3a KaXAblii NpaBUIBHBIA OTBET CTYAGHT mHoiydaer 1 Oan,
MaKkcUMajbHas cymMMa 6asioB paBHa 10.

% ocBoenust Onenka

menee 50% HEYIOBJIETBOPUTEIBHO
50% - 69% YIIOBIIETBOPUTEIHHO
70% - 89% XOPOIIO

90% - 100% OTJIIMYHO

1. Bamansl MmuoxectBa A = {1,2,3}, B = {1,2,3,4,5}. BepHbIM 115t HUX Oy/IeT yTBEPKIECHHE. ..
A) mHOXecTBa 4 U B paBHBI;

b) MHOXeCTBO A BKJIIOUAET B c€0s1 MHOXKECTBO B;

B) MHOXecTBa A 1 B HE IMEIOT OOIINX IJIEMEHTOB;

I') MHOXeECTBO A €CTh MOJMHOKECTBO MHOYKECTBA B.

2. Ha daxynbTere yyarcs CTYIEHTHI, OJyYarollie CTUIIEHANIO, U CTYIEHTHI, HE MOJIyJarolue
crunienauto. [lycth 4 — MHOXECTBO BCEX CTYAEHTOB (pakynbrera, B — MHOXKECTBO CTYJICHTOB
(baxynbTeTa, MONyYaroMuX CTUNEHIMI0. Toraa nepeceueHueM TUX MHOXKECTB OyJIeT. ..

A) MHOXECTBO BCEX CTY/ICHTOB;

b) MHOXXeCTBO CTYZIEHTOB (paKyjIbTeTa, HE MOIYYaIOLINX CTUIICH/INIO;

B) MHO€ecTBO cTy/IeHTOB (aKy/IbTeTa, MOTyYaroUIMX CTUIICHINIO;

I') mycToe MHOKECTBO.



3. Hanbl MHOXecTBa 4 1 B. Toraa 3alITpuXxOBaHHOE HA PUCYHKE MHOYKECTBO SIBJIIETCH. . .

A)AUB B) A\ B
B)B\ A INANB

4. Taust muoxectBa A = {b, y}, B = {1,2,3}. Toraa nexapToBbIM (IPSIMBIM) TIPOU3BEICHUCM
A X B saBnsercs. ..
A){b,y,1,2,3} B) {(b, 1), (b,2), (b,3),(y, 1), (v, 2), (¥, 3)}
b) {(1,0),(L,y),(2,b),(2,),(3,0), B,y)} 1) {(b,y,1),(b,y,2),(b,y,3)}

5. Ecniu oTHOMIEHME 3ajaHO HEepaBeHCTBOM: X + 3y < 0, TO JaHHOMY OTHOIIEHHUIO
NPUHAIISKUT CIEAYIOIas Tapa Yuced. ..

A) (0;0) B) (2;2)

b) (1;3) N L1

6. bunapHoe oTHOIIEHUE, 33JJaHHOE HA KOHEYHOM MHOKECTBE A, SIBJIIETCS OTHOIICHHEM
HKBUBAJIEHTHOCTU Ha 3TOM MHO>KECTBE, €CJI OHO. ..

A) pednexcuBHO, aHTUCUMMETPUYHO, TPAH3UTUBHO;

b) anTupedaexcuBHO, CHMMETPUYHO, TPAH3UTUBHO;

B) anTtupednexcTuBHO, aHTUCUMMETPUYHO, TPAH3UTHUBHO;

I') pednekcuBHO, CHMMETPUYHO, TPAH3UTHBHO.

7. Ha MHOXeCTBE pallMOHAJIBHBIX YHCEJ paCCMaTPUBAIOTCS ONEpalli: CI0KEHHUE, BBIUNTAHUE,
YMHOX€EHHE U JesieHne. 13 npeuioKeHHbIX BBICKa3bIBAaHUN BEPHBIMU SIBJISIFOTCSL. . .

1) BbIUMTAaHUE ACCOLIMATUBHO;

2) neneHue acCOlMaTUBHO;

3) cnoxkeHre KOMMYTaTHBHO;

4) yMHOXEHHE HE aCCOLIMATHBHO.

8. Ha muoxectBe M = {0,1,2} 3amano otaomenue T = {(0,2), (0,1),(1,2), (1,1)}. PaccraBbTe
3HaKH + (€CIU OTHOIIIEHUE 00JIaaeT CBOMCTBOM) U — (€CJIU HET) B CXEME.

| pedu. | antupedn. | cummerp. | Tpamsur. | anTHCHMMETDP. |
| | | | |

A)--- o+t B)-- 44+

b)----+ r---+-

9. B rpynne u3 28 4enoBek 5 4eNOBEK 3HAET aHTIMICKUNA U HEMELIKUH S3bIKH, 5 4eTOBEK 3HAET
HEMEIKUN U PpaHIly3CKUH, 7 4eTOBEK 3HAET aHTJIMICKUI U (ppaHIly3CKUi, 2 YeloOBeKa 3HaI0T
Bce TpU sA3bIKa. CKOJIBKO YEIOBEK 3HAET TOJIBKO OJIMH U3 ITHX S3BIKOB?

A) 10 B) 16

b) 15 o9

10.Ha wmHOXecTBe BceX WEJIbIX YHCEN 3aJaH0 JEWCTBHE ©, COTJIaCHO KOTOPOMY
aob = a+ b+ 3.Haliaure HeHTPATBHBINA DIIEMEHT, €CITH OH €CTh.

1) -3 3)1



2)0 4) ner

CEMECTP 2

Tunosoi Tect 2. MaTpunubl. Onpeaeanrtenn

[IpoBepsiemble KOMIETEHIIMU U UHAUKATOPHI AocTrxkeHusa komnerenuit: YK-1, UVK 1.1, YK
1.2, YK 1.3

Bpewms BoeinonHenus 3aganuii: 20 MUHYT

Kputepun oueHuBaHMs: 3a KaXAblii MpaBUIBHBIA OTBET CTyAEHT mony4yaer | Oam,
MakcUMaibHas cymma 6amioB pasHa 10.

% ocBoeHust Ouenka

Mmenee 50% HEY/I0BJIETBOPUTEIHHO
50% - 69% yIIOBJICTBOPUTEIHHO
70% - 89% XOPOIIIO

90% - 100% OTJINYHO

2 =30 2 0
1.ManHuaK=AB,rz[eA=( ),B= 1 1 ]paBHa...

1 -3 o RN
A) (—34 —3) B) (—28 —4)
7 =3 1 -5
(14 4) D1 )
11 -1
2. TpaHcrioHMpPOBAaHHOM MO OTHOLIEHUIO K MaTpulie A = {2 1 0 | sBisercs MaTpuua. ..
1-10
-1-2 -1 1-10
A)fl-1-1 1 B)<1 1 -1
1 0 O 21 0
1 -1 0 1 21
b)| -1 -1 —1) NEi1i1 —1)
2 1 0 -10 0
11 3
3. 3nauenue onpenenurens (1 6 5 | paBHO...
1612
A) 25 B) 12
b) 35 I 10
2 43
4. AnreGpandeckoe IOTOHEHUE A,3 dIeMEeHTa a,3 onpenenutens [—3 0 1| pasHo...
5 72
A)-11 b) -6 B) 6 i1

5. lns matpunel A = (1 _11) oOpaTHOMH sBJIsIETCS MaTpHUIIA. . .
1

NI

2

N[RN[R



5 (%) n(; %)

6. Pemienuem ypaBHeHus (i i) X = ( 1 _11) SIBJIIETCSL MaTpULA. . .

NE =3 B (5 )
B (%) n(%,75)

7. YKaXuTE BEPHOE YTBEPXKIICHHE.
A) ompenenurenb N-ro MOPsAAKa, Y KOTOPOTO JBE CTPOKH ([Ba CTOJIOIA) OJWHAKOBBI, pPaBEH

HYIIIO;
b) npu TpaHCHOHHMpPOBaHHMM MaTpULBl €€  ONpPENeNIMTENb M3MEHUT CBOM3HAK Ha
IIPOTUBOIOJIOKHBIH;

B) onpenenuTens N-ro nopsizika Bceraa MoJI0KHUTENEH;
[') mpu mepecraHOBKE MeCTaMHU JBYX CTOJIOIOB OMpEAENUTENs eroabCcoNioTHas BeIMYMHA
WU3MEHUTCS.

1 0-1
8. Paur matpumi [ 0 1 0 | paBeH...
-10 1
A)3 b) 2 B) 1 o
-1 40
9. BBIYHCITUTD ONPEICITUTENb | 3 _a1l
A) -2 b) 4 B) 0 I') He cymiecTByeT.

10.HeBepHbIM yTBEp)KICHUEM SIBIISIETCSL. . .

A) npy HaXO0XIE€HUU CYMMBbI MaTPHI] pa3MEPHOCTb MaTPUIIbI HE U3MEHSIETCS;

b) onpenenuTens BBIPOXKIEHHON MaTPULIbI OTIMYEH OT HYJIS;

B) nepemHOkaTh MOKHO HE JIFOOBIE MAaTPHUIIBI;

') nst m060# MaTpHILIBI MOKHO HAHTH TPAaHCIIOHUPOBAHHYIO 110 OTHOUICHHUIO K HEM MaTpuIty.

CEMECTP 3

Tunosoii Tect 3. MHOrO4ieHbI

[IpoBepsieMble KOMIETEHIIMU U UHAMKATOPBI AJocTuxkeHus komnereHmi: YK-1, UYK 1.1, UYK
1.2, YK 1.3

Bpewms BeimonHenus 3agannii: 20 MUHYT

Kputepun oueHuBaHMs: 3a KaXAblii NpPaBUIBHBIA OTBET CTYAGHT mHoiywaer 1 Oan,
MaKcUMalbHast cymMmMa 6auioB pasHa 10.

% ocBoeHust Onenka

menee 50% HEYJIOBJIETBOPUTEILHO
50% - 69% YIOBJIETBOPUTEIBHO
70% - 89% XOPOIIO

90% - 100% OTIIUIHO

1. CreneHpr0 MHOTOWIICHA SIBIISIETCA. . .
A) HaubomnbIIas U3 CTETEHEN ero YJIeHOB;



b) Hanbonpinas u3 creneHel nepeMeHHoM, Ko3(pPpULreHT mpyu KOTOPOil OTIUYEH OT HYJIS;
B) cymma creneneii ero 4ieHoB;
') KOTM4ECTBO OTIMYHBIX OT HYJIS YICHOB MHOTOYJICHA.

2. MHOeCTBO BCEX MHOTOYJICHOB HaJ KOJbIIOM K C 3aJaHHBIMU ONIepalusIMU CIIOXKCHHS U
YMHOXEHHS — €CTh. ..

A) noute;

Bb) xoMMyTaTHBHOE KOJIBIIO;

B) xonb10;

I') o6sacTh ETOCTHOCTH;

3.MHOTrOuJIEHOM He SBISETCH. ..

5 3
A) f(x) = 2x* —3x3 + 8x — 33 B)f(x):2x5+x5+i+2
B) f(x) =3(x—-1)3+2(x—1)?*—-(x—-1)+7 I f(x) =3x—-3

4.0cratok oT jaeneHust MHorowieHa f(x) Ha apywien h(x) = 7x + 5 pasen —17. Torma —17
ABIISIETCS 3HAaYeHHEM MHOTouIeHa f (X) B TOUKe...

A)xoz—g B)xozg
E)xozg F)x0=—§
5. Kpatnocts kopust x = 2 qus f(x) = (x — 2)3(x — 2)?(x — 2)? pasHa...
A) 4 B) 2
B) 1 r)3

6. Jdan wmuorounen f(x)=x>—4x*+7x3—7x?+4x—1. UYucno 1 sBasercs KopHeM
KPATHOCTH. ..

A)4 B) 1

B) 2 3

7. Haubonbmum o6mmum aenutenem maorounesos f(x) = (x — 1)?(x + 1)3(x?2 —1)3(x — 2) u
g(x) = (x— D*(x + 1)%(x? + 1)?(x — 3) asnsercs. ..
A) (x — 1)%(x + 1)? B) (x — D*(x + 1)3

B) (x — 1D3(x + 13(x — 2)(x — 3) D) (x — D*(x + 1)?

8. PasjiokeHre Ha HEMPUBOAUMBIE MHOYKHMTEIH HaJl IojieM R MHOro4IeHa
f(x) =x*+ 3x3 — 3x% + 3x — 4 umeer Buz...
A)(x—Dx+H)*+1) B)(x—D(x+4)(x—=)(x+1iQ)

B) (x2 4+ 3x —4)(x2 + 1) D) (x—D%(x+4)(x+1Q)

9.HenpuBOIMMOCTS MHOTOWICHA HAJ TTI0JIEM Q MOKHO OTIPENEHUTh TPH TIOMOIIIH. . .
A) nemmsl JlanamOepa;
b) merona ®eppapu;
B) xputepus DiizeHireiina;
I') popmynsr Kapaano.

10. MHOrowieH HauMeHbIIer creneHu ¢ kKopusamu —2,0,1 umeer Bu. ..



A)x?+x—2
B) x3 — x% + 2x
B) x3 + x% — 2x
MNx?—x-—2

CEMECTP 4

Tunosoii Tect 4. Teopust unce

[IpoBepsieMble KOMIIETEHIIUY U UHAUKATOPHI AocTHxkeHus kommnereHuuii: YK-1, UYK 1.1, YK
1.2, UYK 1.3

Bpewms BeinonHenus 3aganuii: 20 MUHYT

Kputepun oueHuBaHMs: 3a KaXAblii TPaBWIBHBIA OTBET CTyJEHT mony4daer 1 Oam,
MakcUMaibHas cymma 6amioB pasHa 10.

% ocBoeHHs Onenka

MmeHee 50% HEYJOBJIETBOPUTEIBHO
50% - 69% yIIOBJIETBOPUTEIHHO
70% - 89% XOPOIIIO

90% - 100% OTJINYHO

1. Be3 ocrarka Ha 15 genurcsa 4ucio. ..
A) 7825 B) 2181
b) 3270 I') 1423

2. Yucnmo m = a043365,m € N,a — HekoTtopas mudpa, 3amucaHo B JACCATUYHOM CHCTEME
CUMCJICHHS M ieuTcs Ha 11 ipu @ paBHOM. ..

A)8 B)0
b) 3 4
3. U3BecTtHO, uTO a : m u b — ;moboe 1enoe uncno. Torga Ha m genures. ..
A)a+b B) ab
B)a—-»b I') 2a—-3b
4. HanbOonpmuMm o0nmM aeanreiieM yncell 48 u 72 aBisieTcs Yucio. ..
A) 12 B) 48
b) 24 I 72
5. IIpOCTBIM YMCIIOM SIBJISIETCA. ..
A) 57 B) 67
b) 51 I') 98
6. HatypanbHoe Tpex3HauHOE YuCI0 M = 23a SIBISIETCS MPOCTHIM MIPH @ PABHOM. ..
A)a=3,a=4 B)a=3,a=9
B)a=1,a=9 ') oM 1Ipu KakoM a

7. Yucno 13p+1 npu npoctoM p OyIeT TOUHBIM KyOOM IIPU p PaBHOM. ..
A) HU TIPH KAKOM p B) 3; 203
b) 2; 211 I 2; 231

8. CoBokynHocth umcen {—14, -13, —11, a, 19, 28, 29} oOpa3yeT NpHUBEIEHHYIO CHCTEMY
BBIYETOB M0 MOAYJIIO 15 mpH @ paBHOM. ..



A)6 B) 8

b) 4 I') Hu 1IpH KaKoOM a

9. IByms nocnequuMu mupamu (mpeanocnensss u nocaeauss) yucaa 20032°°° gpusrores. ..
A)5.3 B) 4,3
b) 8,1 4,9

10. Pemenusimu cpaBHenus 7x* — 22x2 — 814 = 0 (mod 5) ABIAIOTCA KJIACCHI BHIYETOB. ..
A) He uMeeT penieHui B) 2,3
B) 2,4 I 1,3

®opma koHTpOJA 2 —TunoBass KOHTPoOJIbHasI padoTa

CEMECTP 1

TunoBass kKoHTpoabHass padora 1. I'pymnnbl. KommiekcHble 4mnciaa. Merog
MaTeMaTH4YeCKOH MHIYKIIUN

[IpoBepsieMble KOMIETEHIIUM U UHAUKATOPHI AocTkeHus kommerenui: 11K-1, UK 1.1, UTIK
1.2, AIIK 1.3, I1IK-3, UIIK 3.1, U1K 3.2

Bpewms BeinonHenus 3ananuii: 20 MUHYT

Kpurepun oleHMBaHMA: 3a KaXKA0€ MPABUIBHO BBINOJHEHHOE 3aJaHHUE CTYIEHT IOJydaeTr 2
6asuta, MakcuManbHas cymMMma Oansio paBHa 10.

% ocBoeHus1 Ouenka

menee 50% HEYI0BJIETBOPUTEIIHLHO
50% - 74% YIIOBJICTBOPUTEIIEHO
75% - 89% XOpOIIIO

90% - 100% OTJIMYHO

1. BersicHure, siBAsIeTCS JIUM IPYNION Z ¢ omnepanueit o, Takoi, yto x oy = x +y — 3, 71e + U —
3HAaKH OOBIYHBIX apU(PMETHUECKUX JIeHCTBUH.

2. Z[OKa)KI/ITe METOJIOM MaTeMaTH4YECKOMN WHAYKIMH, 9TO JJIs BCEX HATYpaJIbHBIX N CIpaBEAIMBO:

2 2
13+23+---+n3=@.

3. N300pa3ute Ha KOMIUIEKCHOW TUIOCKOCTH TEOMETPUIECKYIO (PUTYPY, KOOPIUHATHI TOUEK
KOTOPOH YIOBJIETBOPSIOT TpeboBanmio |z — i| = |z — 1 + i|.

4. Beryucnure V5 — 12i.

5. Berauciure cymmy(3 — 5i) + (=2 — 3i).

CEMECTP 2

Tunosasi koHTposIbHasA padoTa 2. MaTpunbl. CucTeMbl JTUHENHHBIX YPABHEHU
[IpoBepsiemble KOMIETEHIIMU U UHANKATOPHI AocTrxkeHus komnerenuii: [1K-1, UK 1.1, UTIK
1.2, UTIK 1.3, T1K-3, UIIK 3.1, UIIK 3.2

Bpewms BeinonHenus 3agannid: 30 MUHYT
Kputepun olieHnBaHus: 3a KaXJ0€ MPaBUWIHHO BBINOJIHEHHOE 3a/laHHE€ CTYACHT IOoJy4yaeT 2
Oasa, MakcuMasbHas cyMMa 6auioB paBHa 10.

% 0CBOEHHUS Ounenka




menee 50% HEYAOBJIETBOPUTEIHHO
50% - 74% YZIOBJIETBOPUTEIILHO
75% - 89% XOPOIIO

90% - 100% OTJINIHO

x—2y—z=1,
1. Pemute cucremy ypaBHeHuUi MeToaoM ['aycca { 3x+y+2z=6,
2x — 3y — 5z = —-5.

x—2y—z=1,
2. Pemute cucremy ypaBHeHuil MmetonoMm Kpamepa { 3x+y+2z=6, .
2x — 3y — 5z =-5.

x—2y—z=1,
3. PemuTe cucTEMy YpaBHEHUM MaTPUYHBIM CIIOCOOOM { 3x+y+2z=6, .
2x — 3y — 5z = —=5.

3 0 1 6 1 -2 -2 4 -1
4.BBI‘II/ICJII/ITCAT—ZBC,1"I[6A=(—2 5 —2>,B=<2 -5 3),C= (3 -3 4).
1 —4 3 -3 1 —4 -1 2 -5
2x1+x2—3x3+4x4=1,
3xl+2xZ+4X3_3.X'4:_1,
X1 —3x; —x3—2x4 =0,
X1 + 15x, + 5x3 +9x, = 0.

5. Pemnre cucreMy ypaBHEHHI

CEMECTP 3
TunoBasi KOHTpo/IbHAsA padoTa 3. MHOro4J1eHbI

[IpoBepsiemble KOMIETEHIIMU U UHANKATOPBI AocTrxkeHus komnerenuit: [1K-1, UK 1.1, UIIK
1.2, UTIK 1.3, [TK-3, UTIK 3.1, UTIK 3.2

Bpewms BeinmonHenus 3aaanuii: 30 MUHYT
Kputepun oneHuBaHus: 3a KaXI0€ MPaBWIBHO BBIIOJIHEHHOE 3a/laHuE€ CTYAEHT IOJIydaeT 2
6asuta, MakcuManbHas cymMma OansioB paBHa 10.

% ocBoeHust Onenka

menee 50% HEYIOBJIETBOPUTEIHHO
50% - 74% YIIOBJIETBOPUTEIHHO
75% - 89% XOPOIIO

90% - 100% OTJINIHO

1. Paspenure ¢ octatkoM f(x) = x* — 2x + 3 ma h(x) = 2x% — x + 1.

2. Pasnoxwure no crenensam x + 2 muorounes f(x) = x* — 6x3 + 10x%2 — 6x + 9.

3. Onpenenure, Kakyko CTeNeHb KpaTHOCTH UMeeT KopeHb x = 3 muorounena f(x) = x* —
6x3 + 10x% — 6x + 9.

4. Haiinute HanOonbuii o6muii qenurens MaorouneHos fi(x) = x3 —x? —4x — 6, f,(x) =
x3 +x%—10x — 6.

5. Pemnte ypaBuenue x> + 9x — 26 = 0.




CEMECTP 4
TunoBasi koHTposIbHAA padoTa 4. [leaumoctb. CpaBHeHust

[IpoBepsieMmble KOMIETEHIIUM U UHAUKATOPHI AocTkeHus kommnerenui: [1K-1, UK 1.1, UTIK
1.2, U11IK 1.3, IIK-3, UI1IK 3.1, UTIK 3.2

Bpewms Bbinonnenus 3aganuii: 30 MuUHyT
Kputepun oneHuBaHus: 3a KaXJ0€ MPABUIbHO BBINOJIHEHHOE 3a/laHHUE CTYACHT IOJy4yaeT 2
Oasuta, MakcuManbHas cymMma OansioB paBna 10.

% ocBoeHust Ouenka

menee 50% HEYOBJIETBOPUTEIHHO
50% - 74% YZIOBJIETBOPUTEIILHO
75% - 89% XOPOIIIO

90% - 100% OTJINYHO

1. Hatigure HOJl 1 HOK pa3znosxeHuem uucen Ha mpocTeie MHOKUTEH: a = 360, b = 504.

2. Ompenenure, BISETCS M IPOCTHIM uncio: 1) 353; 2) 767.

3. UccnenoBath kakue u3 yncen Mexay 1300 u 1350 sBistoTcs MPOCTBIMH.

4. TIpu xakux M umeeT MecTo cpaHenue: 3° = 5% (mod m)?

5. Haiture octatok npu aenenun 2°0 + 730 ga 13.

3.3 Memoouueckue ykazanus no npogedeHuo npoyedypovl meKyujeco KOHmpoJis

1.
2.

3.

B

Texymumii KOHTPOJIb MPOBOAUTCS HA MPOTSHKEHUH BCETO CEMECTpa.

COop, 00paboTka © OIEHWBAHHE PE3YJbTATOB TEKYIIETO KOHTPOJIS TMPOBOASTCS
IpernoiaBaTeneM, BeAYIIUM JUCHUIUINHY.

[IpenpsiBneHre pe3ynbTaTOB OIEHUBAHUS OCYHIECTBISIETCS B TEUEHHE HENEeNH TI0CIie
IIPOBE/ICHUS] KOHTPOJIBHOTO MEPOIPUSATHS.

PesynbTaThl TEKyIIEro KOHTPOJISI YYUTHIBAIOTCS B PEUTHHTE TIO AUCIUTUINHE.

Bce marepuansl, mosydyeHHbIE OT 0OYUYaAIOLIMXCS B XOJI€ TEKYILLEro KOHTPOJIs (KOHTPOJIbHAS
pa0oTa, AUKTaHT, TECT, OpPraHU3aLus AUCKYCCUHU, KPYTJIOro CTOjda, AOKIaa, pedepar, oT4eT
1o J1abopaToOpHOM paboTe, OTUET MO NEeAArOTNYECKON MPAaKTUKE U T.II.), TOJKHBI XPAaHUTHCS
B TEUEHHE TEKYIIEro ceMecTpa Ha Kadeapax.

CunTaTh, YTO TOJOXKUTEIBHBIE PE3yJbTAThl TEKYIIETO KOHTPOJS CBHICTEIBCTBYIOT 00
YCIIEIIHOM Ipolecce GOPMUPOBAHMS YKa3aHHBIX KOMIETEHIIUH U MHANKATOPOB JOCTHKEHUS
KOMITETEHIHH (3TarnoB (GopMUPOBAHMSI KOMITETEHIIUH).

4. ConepxaHne OLIEHOUYHBIX CPEACTB MPOMEKYTOUHOI aTTeCTAIUU H
KPUTEPUU UX OLCHUBAHUS

4.1. ITpomexyTOUHas aTTeCTallus MPOBOAUTCS B BUJE: 3aueTa (2, 3 cem.) u sk3amena (1, 4 cem.).
4.2. ConmepkaHue OIICHOYHOTO cpenctBa. I[IpoBepsiemMble KOMIIETEHIIMM U WHAUKATOPHI
noctkenus komnerennuii: YK-1, YK 1.1, UVK 1.2, YK 1.3, TIK-1, UIIK 1.1, UIIK 1.2,
UIIK 1.3, T1K-3, UIIK 3.1, UTIK 3.2, UTIK 3.3

CEMECTP 1
IIpumepHBIii NepedyeHb BONPOCOB K IK3aMeHy




1. Onepanuu HaJ MHOKECTBAMM, UX CBOMCTBA.

2. Meroa MaTeMaTH4eCKOW WHIYKIIHH.

3. bunapHbie OTHOIICHHS] HA MHOXKECTBE, UX CBOMCTBA. Onepanuu HaJ OWHAPHBIMU
OTHOILICHUSIMH.

4. OTtHomieHue 3KBUBaJICHTHOCTH. [locTpoeHre pa30ueHNsI MHOXKECTBA 110 SKBUBAJICHTHOCTH.
5. Onpezenenue, MpUMEPBI U BHJIBI OTOOPaKeHU (COOTBETCTBUH, HyHKIINI). KoMImozummst
0TOOpaXeHUi, €€ CBONCTBA.

6. O6paTtHOE oTOOpaxkeHue. Kpurepuii o0paTuMocT 0TOOpaKeHUSI.

7. bunapnas anredpanueckas onepaius u e€ cBoiictsa. HeliTpaabHble 1 CHMMETpUYHBIC
3JIEMEHTBI, UX CBOMCTBA.

8. Onpenenenue, MpuMepHI U MPOCTEHUIITIE CBOWCTBA TPYIIIL.

9. [loarpynmel. CMexHBIE KIIACChl U Teopema Jlarpamxka.

10. M30omopdu3mMbI 1 TOMOMOP(HU3MBI TPYIIIL.

11. Onpenenenue, npuMepbl U MPOCTEHIITUE CBOMCTBA KOJIEII.

12. Tloaxosnblia ¥ UAEAIBI KOJIBIIA.

13. [Tone kak YaCTHBIN CITy4aii KOJIbIA: MPUMEPHI U MIPOCTEUIITNE CBONCTBA.

14. Tloye KOMIUTEKCHBIX uncen. Anredpandeckas hopMa KOMIUIEKCHOTO grciia. CBoiCcTBa
ONEPALMHN KOMIUIEKCHOTO CONPSIKEHHUS.

15. 'eoMeTpuueckoe MpeAcTaBlIeHuEe KOMIUIEKCHOTO Yncia. TpuroHoMerprdeckas hopma
KOMILJIEKCHOTO YHMCJIa.

16. [leiicTBus HaJl KOMIUIEKCHBIMU YHCJIAMH B TPUTOHOMETpHYecKoi ¢popme. Dopmyna Myaspa.
17. U3BneueHune KOpHEH U3 KOMILIEKCHBIX YHCET.

IIpuMepHbIe 3aJaHUs K IK3aMeHY
1. Beruucnure cymmy, pa3HOCTb, IPOU3BEICHUE U OTHOLIEHHE uncen | — 3 u 3 — 2.

2. Pemnte ypaBHenue z2 — 5z + 16 = 0.

3. Haitnute AU B, AN B, A\ B, A, B\ A, ecniu A = (2;4),B = [4; 5]. U3006pasute Ha
rpaduke 1eKapToBo npousseneHue 4 X B.

4. BoisicHuTe, ABIIsieTCS 1M OMHApHOE OTHOLIEHHE R, 3aJaHHOE HA MHOXECTBE LIEJIbIX YNCE
CJIEAYIOIIUM 00pa3oM:
(m,n) € Re (9m — n) aenutcs Hareno Ha 4,

pe(l)J'IeKCI/IBHBIM, CUMMCTPUYHBIM, TPAaH3UTUBHLIM, aHTI/Ipe(l)J'ICKCI/IBHBIM, AHTUCUMMCETPHUYHBIM,
OTHOIICHUEM 3KBUBAJICHTHOCTH, OTHOILICHUEM ITOPAAKA.

5. 'eoMeTpHUYECKH OIMCATh MHOXKECTBO KOMILUIEKCHBIX YHCEN Z, I KOTOPHIX |z — 1| = 6.

CEMECTP 2
IIpuMepHBIi nepeYeHb BONPOCOB K 3a4€eTy

1. ITpumeps! U mpocTeiiime cBoiicTBa BEKTOPHBIX MTPOCTPAHCTB. Apru(METHYECKIE BEKTOPHBIE
IIPOCTPAHCTBA.

2. JIuneiiHast 3aBUCIMOCTb CUCTEMbI BEKTOPOB.

3. basuc u paHT KOHEYHOI CHCTEMBI BEKTOpOB. PasniokeHune Bekropa o 6asucy. basuc u
Pa3MEPHOCTb KOHEYHOMEPHOI'O BEKTOPHOI'O IIPOCTPAHCTBA.

4. [loanpocTpaHcTBa, KpUTEPUNA MOAMIPOCTPAHCTBA, TIPUMEPBHI.

5. Marpu1ibl 1 onepaiu Hajl HUMU (CBOcTBa oneparuii, mpumepsl). Kosbiio MaTpuil.

6. 3nak moacraHoBKH. OnpeeTuTeNh KBaAPATHON MaTPHUITsl. Berarcienne onpenennrenei
BTOPOT'O U TPETHETrO MOPSAKA.

7. OCHOBHBIE CBOMCTBA ONIPEICITUTENCH.



8. MuHoOpBI 1 anredbpandeckue JOMONTHEHUS. Pa3nokeHue onpenenuTens o CTPOKE WK
CTOJIOITY.

9. O6patHas marpuia, crocoOsl e€ Beraucienus. Panr marpuisl. CriocoObl €ro BEIYUCICHHUS.
10. Cucremsbl TuHEHHBIX ypaBHeHHI. COBMECTHBIE U HECOBMECTHBIE, OTPEICIIEHHbIE U
HEOIPEETIEHHbIE CUCTEMbI JINHENHBIX YPABHEHUN.

11. Kputepuii COBMECTHOCTH CUCTEMBI JINHEHHBIX YPaBHECHUM.

12. 3anuck U penieHre CUCTEMbI N JIMHEHHBIX YPaBHEHHUH C N IEPEMEHHBIMU B MATPHYHON
dopwme. [IpaBuio Kpamepa.

13. DnemeHTapHBIC MPEOOPa30BAHKS CUCTEMbI TMHEHHBIX YpaBHeHUN. [IpuBeeHne MaTpuIsl K
CTyNEeHYaToOMy BUAy. PelieHnne cucreMsl JIMHENMHBIX ypaBHEHHUI MeTo1oM [ 'aycca.

14. OnHoponHas cuctema JIMHEUHbBIX ypaBHEHUM. CBsI3b pellieHu HeOAHOPOIHON U
aCCOLMMPOBAHHOM C HEM OJJHOPOJIHOM CHUCTEMBI.

15. MMoanpocTpaHCTBO (hyHIAAMEHTATHHONW CUCTEMBI PEIICHUH OHOPOTHOW CUCTEMBI JIMHEHHBIX
YpaBHEHUH.

16. EBkiIn10BO BEKTOPHOE MPOCTpaHCTBO. HopMa BekTopa. YT0I MKy BEKTOPAMH.
OpToHOPMUPOBAHHBIH Oa3uc.

IIpumepHbIe 3aJaHUA K 3a4€Ty
1 2 3 4

-1 0 3 4
-1 -2 0 4|
-1-2-30

1. Beruucinure OIIPEACIINTCIIb

210 3 45
2. Beruucinure BC,ecou B=({101),C=| 1 3 2.
511 -110

3. Haiinute MaTpuity, oOpaTHYIO K MaTpHIle:

x+3y—2z=3,
4. Pemmure cucTeMy pa3HbIMU MeToaMu § 2x +y — 3z = 2, .
2x+4y —4z=1.

2 31 120
5. Pemmre ypaBnenue: (0 —1 1 |]X=(01 0
011 301

CEMECTP 3

IIpuMepHBbIi NepedYeHb BONPOCOB K 3a4€eTy

1. Koo MHOTOWIEHOB OT OAHOI Hen3BecTHOM. CTereHbh MHOTOWIEHA H €€ CBOICTBA.

2. MHorouieHsl Hall oJieM: efieHne ¢ octatkoM, HOJ[ MHOTOUNIEHOB, pa3ioxKeHHe
MHOTOYJICHA Ha HETIPUBOIUMBIE MHOKHUTEITH.

3. Teopema be3y. Cxema ['oprepa. MHOTrO9IIeHBI HaJl 00JIACTHIO 1IETIOCTHOCTH: KOJHYECTBO
KOpHEe, QyHKIIMOHATILHOE U aJireOpaniyeckoe paBeHCTBO MHOTOUJICHOB.

4. ®opmanbHas MPOU3BOIHAS MHOTOUJICHA U KPaTHBIE KOPHHU.

5. OcHoBHas Teopema anredpsl. PaznokeHne MHOTOWICHA HaJl TI0JIEM KOMIUIEKCHBIX YHCEIT Ha
HEMPUBOAUMbIE MHOKUTEIH.

6. Teopema Buera.

7. Pemienuie ypaBHeHuit 3-it u 4-if creneHu.

8. HenpuBoiMBbIe MHOTOUICHBI HAJT TTOJIEM JICHCTBUTEIHHBIX YUCEIL.

9. HaxoxeHre pauoHABHBIX KOPHEW MHOTOYIEHA C [ETBIMU KO3 PUITUCHTAMHU.



10. HenpuBoauMble MHOTOWICHBI HAJI MTOJIEM PAllMOHABHBIX YHCE.

11. Anrebpanueckue pacmupenus nosiei. M36asnenne ot anredGpanvdeckoi HppauoHaIbHOCTH
B 3HaMeHaresne Apoou. [IpuMepsl reoMeTpuvecKkux 3a/1a4, CBOJISAIIMXCS K YPaBHEHHSIM,
Hepa3peluMbIM B KBaJIpaTHBIX pajuKaax.

12. AnreGpandeckne U TPaHCLEHICHTHBIE YUCIIA.

13. IlocTpoenue Kobla MHOTOYWIEHOB OT HECKOJIBKUX I1EPEMEHHBIX.

14. CummeTpudecKre MHOTOWIEHBI.

15. IlpumeHeHre CUMMETPUYECKUX MHOTOYJICHOB K PEIIEHUIO CUCTEM YPaBHEHUM.

IIpumepHbIe 3aJaHUA K 3a4eTy
1. Haiimure yacTHOe M OCTaToK OT AeneHus mMHorowieHa f(x) =x*+x3+2x2+x+ 1 na

mHorouned g(x) = x3 — 2x2 + x — 2.

2. Haitru HOJl muorownenos f(x) =x*+x3+2x?2+x+1 n gx) =x3—-2x*+x—2.
Beruucnure nx HOK.

3. Ucnonb3ys cxemy I'opuepa maiaute f(—1 — i), tme f(x) = 4x3 + x2.

4. Ucnonesysa cxemy I'opHepa, pasznoxurte MHorouned f(x) = 2x® + x* + 3x3 + 2x2 —3x — 3
10 CTENEHsIM X — 4.
5. Hal\/JIZ[I/ITe BCC pallMOHAJIBHBIC KOpPHHM MHOIOYJICHA W PpPas3JIOKHUTb €ro Ha MHOXUTCIIH,
HEMPHUBOMMBIE HAJl MOJIEM PAIIHOHANBHBIX YHCEN

f(x) = 20x5 — 72x* + 57x3 — 75x% + 37x — 3.

CEMECTP 4
IIpuMepHBbIii NepedyeHb BONPOCOB K IK3aMeHy

1. OTHoMIeHNE TETUMOCTH HAIIEJIO HA MHOXKECTBE IIEJIBIX YHCET U €r0 IPOCTEHIITNE CBOMCTBRA.
Teopema 0 1e€HUHN C OCTAaTKOM.

2. HOJIl u» HOK nenpix uncen. AnroputM EBkiuaa. BzauMHO ipocThie vnca.

3. IlpocThie u cocTaBHbIe yncia. beCKOHEYHOCTh MHOKECTBA MIPOCTHIX YHCEN.

4. OcHoBHas TeopeMa apu(PpMETHKHU U CIEACTBUS U3 HEE.

5. OTHOIIEHHE CPAaBHUMOCTHU IO HATYPAIbHOMY MOYJIIO Ha MHOXECTBE IIEJIbIX YUCEI U €T
CBOMCTBAa. MHOXECTBO KJIACCOB BHIUETOB.

6. Koneunble u 6ecKOHEUHbIE IIeTTHbIE APOOH.

7. Hamnyuimme npubinxeHus.

8. KBagpaTnuHble MPPaLlMOHATBHOCTH U LIETTHBIE IPOOH.

9. UncnoBble CpaBHEHUS M X CBOICTBA.

10. Kosnb110 K1aCCOB BBIYETOB 10 JAHHOMY MOJTYJIIO.

11. [lonHas u npuUBeIEHHAs CUCTEMA BbIUETOB.

12. ®ynkius Ditnepa. Teopemsl Ditnepa u Depma.

13. CpaBHEHUS C OJTHUM HEU3BECTHBIM.

14. CpaBHenus nepBoii crenenu. Kputepuii paspermMocTy TMHEHHBIX CpaBHEHHH.
15. CniocoOs!I penienust cpaBHEHHI MepBOil CTENEHU.

16. Cuctemsl cpaBHEHUH.

17. TlonrnHOMUATBHBIE CPABHEHHS TI0 IPOCTOMY MOJIYITIO.

18. CpaBHeHUs BTOPOIi CTEMIEHU IO TPOCTOMY MOTYJIIO.

19. CumBoun Jlexanipa u €ro CBOMCTBA.

20. KBagpaTu4HbIit 3aKOH B3aUMHOCTH.

21. Tlokazarens uncia 1Mo 3aqaHHOMy Moy 0. CBOMCTBA IMOKa3aTenei.

22. CymiecTBOBaHHE MEPBOOOPA3HBIX KOPHEH M0 MPOCTOMY MOAYIIO.

23. Hnekcsl 1 UX CBOWCTBA.

24. Apudmernueckue NpUIIOKEHUS TEOPUHN CPABHEHUH: IPU3HAKH JIETTUMOCTH.



25. Apudmernueckue NpuIIOKEHUS] TEOPUH CPABHEHUH: UTMHA TIEpHOa JECATUIHOM 3annucu

Jpo0wu.

26. JIuneiiHble 0TOOPAXKEHUS ¥ TMHEWHBIE ONIEPATOPBI BEKTOPHBIX MPOCTPAHCTB, IPUMEDPHI,
MpocTelIne CBOMCTBA. S Ipo 1 00pa3 IMHEHHOTO 0TOOpaKEHUSI.
27. Matpuiia JMHEHHOTO OrepaTopa OTHOCUTEIBHO JaHHOTO Oa3uca, ee N3MEHeHHE pU
nepexojie K Jpyromy 6asucy.
28. CoOcTBEeHHBIC BEKTOPHI M COOCTBEHHBIC 3HAYCHHSI TMHEHHOTO OrepaTopa.
XapakTepucTUYeckoe ypaBHEHHE.

IIpumepHbIe 3a7aHUsI K IK3aMeHY

1. Haitnure HOJl 1 HOK uncen a = 318, b = 477. Haiitu nensie x, y, Takue, 4To:

HO/[(a, b) = ax + by.

2. C KakuM HauMEHBIITUM HEOTPUIIATEILHBIM YHCIIOM CPaBHUMO duciio 342 o Moayito 77

3. Pemute cpaBuenue: 2x = 3(mod 5);
4, Pemmte cpaHenne x° — 2x2 + 1 = 0(mod 3).

5. Haiinure pewenue ypasaenust 17x + 43y = 19.

4.3. Kpurepuu ollcHUBaHUS
3ayer BBICTABISIETCS 1O pe3ysbTaTaM pertuHra. Ecim oOydwaromuiicss Habpal HelocTaTOYHOe
KOJINYECTBO 0aJlIOB, TO OH CIAeT 3a4erT.

IIxajga oneHUBaHUS 1A 3a4€Ta:

YpoBHn OcHoBHbIE IPU3HAKH Bbl/leJIeHUs] YPOBHS (3Tanbl | AKaJeMHUYeCK %
OCBOCHHS (popMHpOBAHUS KOMIIETCHIIMH, KDUTEPHUH OLICHKH asi OLICHKA OCBOCHHSA
HHIMKATOPOB c()OpMHPOBAHHOCTH .
IIOCTI/I)KGHI;IH bopnp ) (peiiTnnro
KOMIIeTEeHIUI Bast
OLleHKa)
Chopmuporan | CTyaeHT MOKa3all JOCTATOYHO MTPOYHBIC 3HAHUS 3auTeHo 50-100
a OCHOBHBIX NOJIOXKEHUN Y4eOHON AUCIUIIIUHBI,
YMEHHE CaMOCTOSATEIbHO PellaTh KOHKPETHBIE
MIPaKTUYECKHE 3aJ]auu, IPeTyCMOTPEHHbIE paboueil
MIPOrpaMMOM, OPUEHTUPOBATHCS B PEKOMEHIOBAaHHOMN
CIIPaBOYHOM JINTEPATYPE, YMEET IPABUIIBHO OLIEHUTH
MIOJIy4YE€HHBIE PE3YJIbTATHI.
He [Tpu oTBeTE BBIIBUIUCH CYIIIECTBEHHBIE IIPOOEIHI B He 3aureno MeHee 50
copMHpOBaHa | 3HAHUAX OCHOBHBIX MOJIOXKEHUH yueOHOH
JTUCIUIUIMHBL, HEYMEHHUE C TIOMOILBIO MPENoaBaTels
IIOJIYYUTh IPABUIIBHOE PEIIEHNE KOHKPETHON
MPaKTUYECKON 3aJ]aui U3 YKClia IPeyCMOTPEHHBIX
paboueii mporpamMmmoit y4eOHON JUCIUIUINHBL.

Onenka 3a 5K3aMeH BBICTaBIseTCd € YydyeroM peituHra. Ecnu oOydarommuiics HaOpan
HE/I0CTaTOYHOE KOJMYECTBO OAlJIOB WJIM XOYET MOBBICHTH OLIEHKY, TO OOYYaroLIUiics caaeTr
JK3aMEH.



IxaJia oneHUBaHUA AJIM DK3aMeHa:

YpoBHH Conep:karesbHoe | OCHOBHbIE NPU3HAKHU BblJIeJIeHUS | AKaJeMH4YeCK %
OCBOEHHA onucaHue YPOBHS asi OlleHKA OCBOEHHS
UHIUKATOPO YPOBHS (peiTUHTO
B Basi
JOCTHKEHHUSA OlleHKA)
KOMIETEeHIH
i
[ToBbIICHHBIH TBopueckas BxirrodaeT HIKECTOSIIIUN YPOBEHbD. OTnnuHO 90-100
(BBICOKHIA) JeSITeITbHOCTD YMeHne caMOCTOSTEITbHO
MPUHUMATH PEIICHUE, PEIIaTh
npo0eMy/3aady TeOPETHIECKOTO
WM TIPUKJIATHOTO XapakTepa Ha
OCHOBE M3YYEHHBIX METOJIOB,
IIPUEMOB, TEXHOJIOTUH.
BazosBerii [TponykTrBHas BxurouaeT HIKECTOSIIIUN YPOBEHb. Xopo1o 70-89
JeSITeTbHOCTD CriocoOHOCTH COOMPATh,
CHUCTEMaTH3UPOBATh,
AHATM3UPOBATH ¥ TPAMOTHO
UCII0JIB30BaTh MH(POPMAIIUIO U3
CaMOCTOATEJIbHO HAUJEHHBIX
TEOPETUYCCKUX HCTOUHUKOB U
WUTIOCTPUPOBATH HMH
TEOPETUYCCKHE TTOJIOKCHHS UITH
000CHOBBIBaTh MPAKTUKY
PUMCHCHHS
VYnosnerBopu| PemponyktuBHas | M3noxkeHue B mpezenax 3aaad Y 10BIETBOPUT 50-69
TeTbHBIN JEeSTENbHOCTD Kypca TEOpETUYECKOT0 U €JIbHO
MIPAKTUYECKOT0 MaTepraia
Henocratoun | OtcyTcTBHE MPU3HAKOB yIOBIETBOPUTENLHOTO YpoBHA | HeynosnerBop | menee 50
BIN ATEITBHO

4.4. Metoanyeckue yka3zaHHs [0 IPOBEACHUIO TPOLEAYPbI IPOMEXKYTOUHOM aTTeCTalluu

1. Cpoku mnpoBeneHHs MpoLEAYpbl OLEHUBAHUS: MO PACHMCAHHUIO 3K3aMEHOB, 3adera - Ha
HOCJIEeTHEM 3aHATHUHU 1o npenMeTy. Eciau oOydaromuiics mo pe3ynbraTaM peHTHHIOBOM CHCTEMBbI
HEe HaOupaeT HY)KHOE KOJIMYECTBO OAJUIOB MM JKEJAaeT MOBBICUThH OIIEHKY, TO CHIAeT HK3aMeH/
3a4eT COIJIaCHO TPEOOBAHUSIM.

2. Coop, 00paboTKa M OLCHMBAHUE PE3YJbTaTOB MPOMEXYTOYHON aTTecTalld IMPOBOAMUTCS
npernoaaBaTesieM, BeAyIUM JUCIUILTUHY.

3. IlpeabsBneHne pe3yabTaTOB OLEHUBAHUS OCYIECTBISETCS: 10 OKOHYAHUH OTBETA CTYJCHTA U
¢bukcupyercs B 3a4eTHON KHUKKE U 9K3aMEHAI[MOHHOMN BEIOMOCTH.

4. Ilpy HaMM4MM THCbMEHHBIX OTBETOB OOYYAOLIUXCS, MOJYUYEHHBIX B XOJ€ IK3aMEHAIIMOHHON
CECCHUHU, MaTepHUallbl XPaHATCS B TEUECHHE MECSIIIA [TOCTIE 3aBEPILIECHUS CECCUM Ha Kadeapax.

5. IlopsitoK BBITOJIHEHHUST M 3alUThl KypcOoBOW paboThl perinameHTupoBaH «llomoxxeHnem o
KypcoBoil pabore ®I'BOY BO «I'nma3oBckuil TrocyqapCTBEHHBIN WHKEHEPHO-TIEarornuyecKui
yauBepcuteT uMeHu B.I'. Koponenkoy.

6. CunTaTh, YTO MOJOKHUTEIBHBIE PE3YIBTATHI MPOMEKYTOYHOTO KOHTPOJISI CBUIETEIHCTBYIOT 00
.YCIIEIIIHOM TIpoliecce (HhOpMUPOBAHMS YKa3aHHBIX KOMIETEHIMH W MHIMKATOPOB IOCTHIKEHHS
KOMIIETeHIUH (3TarnoB GopMUPOBaHHS KOMIIETEHIIUH ).




5. Coneprxanue OLIEHOYHBIX CPEICTB I MPOBEePKU CGOPMHUPOBAHHOCTH

KOMIIeTeHIUI U NHAUKATOPOB J0CTHKEHUS KOMIIeTeHIUi (IIOCTUTOTOBbIi

KOHTPOJIb) U KPUTEPHUHU UX OLlEHUBAHUS

33[[3]-[1/[5[ AJIA IPOBEPKU KOMIIETCHIUU U HHAUKATOPA JOCTUKCHUHA KOMIIETCHIIMHA YK-l,

NYK-1.1, UYK-1.2, UVK-1.3

Bpewms Boinonnenus 3aganuii: 30 MUHyT

Kon xomnerennuu YK-1

DopmyaupoBKa Crnioco0eH ocyIIecTBIATh IOUCK, KPUTUUECKUN aHAJIU3 U CUHTE3

KOMIIETEHIINH nH(pOpMaLIUY, TPUMEHSATh CUCTEMHBIN MOIXO ISl pELICHUS
IIOCTABJICHHBIX 3a7a4

Nunuxarop NYK 1.1 JlemoHCcTpUpyeT 3HAHHE OCOOCHHOCTEH CHCTEMHOTO U

JOCTHUKEHUS KPUTHUYECKOI'O MBIIIIEHUS], apTyMEHTUPOBAHHO (POPMHUPYET

KOMIIETEHITHH COOCTBEHHOE CYXKJEHHUE U OLIEHKY UH(OpMALK, TPUHUMAET

000CHOBAaHHOE pEeIlIEHNE

NVYK 1.2 [Tpumenser noruueckue Gopmbl U IpoLeaypsl, CIOCOOEH
K pedIICKCUH 110 TIOBOY COOCTBEHHOM U UYKOW MBICITUTEIILHOMN
JEATEIBHOCTH

NVYK 1.3 Ananusupyer UCTOUHUKHU HH(OPMALIUHU C LIEIIBIO
BBISIBJICHMSI MX IPOTUBOPEYHH U IIOUCKA JOCTOBEPHBIX CY)KIECHUN

1. JIro60e MOAMHOKECTBO YHOPSAAOUYEHHBIX MMap MPSAMOTo AeKapTOBOTO MPOU3BEICHUS
Ha3bIBACTCS

a) pyHKIMEI;

0) OMHApPHBIM OTHOIIICHHUEM;

B) IPYMION;

T') KOJIBIIOM.

2. Yucno a Ha3bIBaeTcsi KOpHEM MHorousieHa f (x), ecnu

a) f(0) = a;
6) f(a) = a;
B) f(1) =a;
r) f(a) = 0.

3. Ilpu KakoM yCIIOBHHM OTIpEeNIeIUTENb He paBeH 07?

a) ONPENIENTENb COJIEPKUT HYJIEBYIO CTPOKY;

0) onpenenuTenb COACPKUT JBE IPONOPIUOHATIBHBIE CTPOKU;

B) ONPEACTUTENb COAECPKUT HEHYJIEBbIE JIEMEHTHI TOJIBKO Ha TJIaBHOM TMaroHau;
T') OTIPENIEITUTENb COJIEPKHT JBE OJIMHAKOBBIE CTPOKH.

4, I[Ba qucia a, b HaswBarorcs CpPaBHUMBIMHU II0 MOAYJIFO M, €CIIU

a) (a—>b) im;
6) (a—m) : b;
B) (b—m):a,
r) (a+b) im.

5. MHUMO eIMHUIICH HA3BIBAIOT YHCJIO |, YIOBIETBOPSIOIIEE YCIOBUIO
a)i?=1;
0)i% = -1,




B) i3 =1;
ri*t=-1.
6. YCTaHOBHTE COOTBETCTBHUE MEXK/y CBOHCTBAMH OIEPALIUH U HX ONPEICICHUSIMHU.
a) acCOIMATHBHOCTh )ax*xa =a
0) KOMMYTaTHBHOCTh 2) (axb)*xc=ax*(bxc)
B) CYIIICCTBOBAHHE HEHTPAIHLHOTO yaxb=bxa
I') CyIIECTBOBAaHHE CHMMETPUYHOTO 4) a *a'" = e, rae e — HEHTpaATbHBIH

7. YCTaHOBUTE COOTBETCTBHE MEXAY CBOMCTBAMU OMHAPHBIX OTHOIICHUN U UX ONPEECIICHUSIMU.

a) peICKCUBHOCTH 1) Va:(a,a) € R
0) TPAaH3UTHBHOCTh 2)Va:(a,a) ER
B) CHMMETPUYHOCTh 3)Va,b,c:(a,b) €ER,(b,c,) ER - (a,c) ER

r) antupeduexcuBHocts  4)Va, b: (a,b) €ER = (b,a) ER

3 -2 5 0 1 -1 2 -1
IIpakTrueckoe 3ananue. Beruucnure | 1 0 (_ 11 — 1) -3({3 1 2
-2 2 -1 1 -2
Kunrou k tecry:
Homep 1 2 3 4 5 6 7
BOIpoca
Howmep 0 r B a 0 a- 2 a-2
PaBUIBHOTO 0-3 06-3
OTBeETa B-1 B-4
r-4 r-1

Kirou k mpakTuyeckoMy 3ajaHuIo (PELICHNI0 TPAaKTUYECKOH 3a/1a4H):
11 -8 8
-7 =3 =5
-3 -1 2
3agaHus 119 NPOBEePKH KOMIIETEHIIMH U HHAUKATOPA J0cTHKeHUus1 komnereHuun: [1K-1,

MIIK-1.1, UTIK-1.2, UTIK-1.3
Bpems BbimonHenus 3aganuii: 30 MUHyT

Ko xoMriereHmu IK-1

dopmynupoBKa CrniocobeH ocBauBaTh U UCIOJIb30BAaTh TEOPETHUECKUE 3HAHUS U

KOMIIETEHIINH MPaKTUYECKHE YMEHMS U HaBbIKU B IPEIMETHON 00IacTu Npu
peneHnH mpohecCHOHAbHBIX 33aa4

WNupukarop HUIIK 1.1 3Haer cTpyKTypy, COCTAaB U TUJAKTHYECKUE €IMHUIIBI

JOCTHXKEHUS peIMeTHOM 001acTH (IIperno1aBaeMoro npeaMeTa)

KOMITETCHITHH HUIIK 1.2 YmeeT ocymiecTBIsATh OTOOP YIEOHOTO COAEPIKaHMS ISt
€ro peaau3aliy B pa3InyHbIX (opMax 00ydEeHHUsI B COOTBETCTBHH C
tpedoBanusmu GI'OC OO
HUIIK 1.3 [leMmoHCTpHpYeT yMEHHE pa3padaThIBaTh pa3inyHbIe
(hopMbI y4eOHBIX 3aHATUHN, IPUMEHATh METObI, IPUEMBI U
TEXHOJIOTUHM 00yUYEeHHsI, B TOM YHCIIe HHPOPMALMOHHBIE

234
1. lana matpunia A = ( 1 2 3 |. Haiiaure onpeaenuTens MaTpUIIbl A.
112




2. lana matpuma A = . Halimure anre6pandeckoe monoiHeHne Az .

3. lana matpuna A4 = . Haiijiute cyMMy 511€MEHTOB TPEThEro cTonbua Marpuiis AL,

R NR N
_ N Wk N W
N W BN WD

Kittou k mpakTrueckomMy 3a/1aHuio (peleHuIo IpaKTUUeCKOH 3a1a4n):

1. |Al =1.
_—14|3 4 =
2. A =(=1) |2 3|_1.
1 -2 1
3. A=| 1 0 -2 |roraacyMma 3JI€eMEHTOB TpeTbero cToibia pasHa 0.
-1 1 1

3apanus AJ1s1 MPOBEPKH KOMIIETEHIIHH U MHAUKATOPA T0CTHKeHus1 komneTeHuuu: [1K-3,
UIIK-3.1, UI1K-3.2
Bpewms BeimonHenus 3aganuii: 30 MUHYT

Kox xomnerennuu T1IK-3
dopmMynrpoBKa Crnocoben ¢popMHUpOBaTH Pa3BUBAIOILYI0 00pa30BATEIbHYIO CPEy
KOMIIETEHILIUH JUTSL TOCTUKEHUS IMYHOCTHBIX, TPEAMETHBIX U METAIPEIMETHBIX
pe3yJIbTaTOB 00YUYEHUS CPEACTBAMH MIPENOJAaBAEMBbIX YUEOHBIX
MPEAMETOB
Nupuxarop UIIK 3.1 Brnageer ciocobamu HHTErpaliii yIeOHBIX MTPEIMETOB
JOCTH>KECHUS JUISL OpTraHU3alluy pa3BUBAIOLICH y4eOHOU e TeIbHOCTH
KOMIIETEHIINU (uccrnenoBaTeIbCKON, TPOCKTHOM, TPYIITIOBOM U JIp.)
UIIK 3.2 Ucnons3yeT 00pazoBaTeabHbIN MOTEHIHAI
COLIMOKYJIBTYPHOM cpesibl perMOHa B IIpenofaBaHuy (IIpeIMeTa 1o
npoduiio) B yd4eOHOI ¥ BO BHEYPOUHOIl IeSATEIHHOCTH

x+y—z=1
1. TlpuBemuTe cUCTEMY K TPEYTrOJbHOMY BHIY § X —Y +2Z =3 .
—Xx+y+z=5

2. Haiinure perieHne MpuBeIeHHON K TPEYrOJIbHOMY BUAY CHCTEMBI M3 TPEIBITYIIETO 3a1aHHs.

Kittou k mpakTrueckomMy 3a/1aHuto (peleHnIo IPaKTUUeCKOH 3a1aun):

x+y—z=1
lix—y=-1
z=4
2.x=2,y=3,z=4

Kputepuu onieHnBaHwus:
Kaxxprit ”HANKATOP JOCTHKEHHS KOMIIETEHITMHN orleHuBaeTcs B 10 0auios:
e TecroBoe 3amanue orneHuBaercst B 10 6amnoB (oTBeT Ha Bompoc Tecta cTouT 0 mumm 2
Oamna);
e 3amaHus Ha COOTBETCTBUE OIleHMBaIOTCS B 10 GamtoB (kaxxaoe orenuBaetcs 0-5 6ayon)
— 5 6anI0B — MOTHOCTHIO MPABMIIBHO HAWIEHHBIE COOTBETCTBHS;
— 4 Ganna — Tpu IPaBUIBHBIX COOTBETCTBHUS;
— 3 0amna — aBa MPaBUIILHBIX COOTBETCTBUS,
2 Gamta — OJTHO TIPaBUIILHO COOTBETCTBUE;



1 6amn — 00TCYTCTBHE MPABUIBHBIX COOTBETCTBUH;
0 GanyoB — HE MPUCTYIIAJ K BBIMOJIHEHUIO 3a/1aHUS;

Kaxxnoe npaktudeckoe 3aganue orieHuBaercs B 10 6amios:

10 6aioB - CTYACHT MPAaBWIBHO BBIIOIHII MPEAJIOKEHHBIC 3aJaHUsI HA OCHOBE
U3y4YEHHOW TEOPHHU, METOIOB, IPUEMOB, TEXHOJIOTHIA;

8 OaiIoB - CTYACHT CIIOCOOCH MPUMEHSTDH MOTy4YE€HHbIC TEOPETHUECKIE 3HAHUS B
HpaKTH‘-IeCKOfI JACATCIIbHOCTH, peliaTtb THUIIUYHBIC 3aJa4uu Ha OCHOBC
BOCIIPOU3BENICHUSI CTAQHIAPTHBIX QITOPHUTMOB, [IPH BBINOJHEHHU 3aJaHHUN
A0IYCKACT HE3HAYUTCIIbHBIC OH_H/I6KI/I,

6 0aJUIOB - TIPH BBIIOJIHEHUY 3a/IaHHs JIOIYIICHBI IPYObIe OIINOKY;

0 OaJUTOB - CTYJCHT HE BBINIOJHWUII 3aJaHUE.

OLIGHKa 3aBHUCHUT OT NPOLCHTA BLIITOJHCHHA BCEX SaﬂaHI/If/’I.

Ixana oueHuBaHusA cGOPMHUPOBAHHOCTH KOMIIeTeHIIMM (Mii) 1 HHAMKATOPA (OB)

JOCTHKEHHSI KOMIeTeHIUU (1)

YpoBHHU OcHOBHbIE IPU3HAKH BbleJ1eHUS] YPOBHS AxkanemMuuec %
OCBOEHHS Kasi OlleHKA | BBINOJIH
HHIUKATOPA (0B) eHUA
AOCTHKEHU BCex
KOMIIeTeHIN 3adaHui
[ToBbIIeHHBIN Brutouaet HIKECTOSAINNA yPOBEHB. Y MEHHE OtnuvHO 90-100
(BBICOKHIA) CaMOCTOSITEJIbHO IPUHUMATh PELICHUE, pelaTh
po0sieMy/3a1aqy TeOPETHYSCKOTO WIIH
IIPUKIIQJHOTO XapaKkTepa Ha OCHOBE U3Y4YE€HHBIX
METOIOB, IPUEMOB, TEXHOJIOTHH.
ba3oBbIit Bkiroyaer Hukectosmuil ypoBeHb. ClloCOOHOCTb Xoporo 70-89
coOHpaTh, CUCTEMaTH3UPOBATh, AHATM3UPOBATH U
IpPaMOTHO UCMOJIb30BaTh MH(OPMAIUIO U3
CaMOCTOSITENTEHO HAlIEHHBIX TEOPETHYECKIX
MCTOYHHUKOB M MJUTIOCTPUPOBATh UMU TEOPETUUECKHE
MOJIOKEHHSI MITH 00OCHOBBIBATH MPAKTHKY
IPUMEHEHHMSI
Y noBneTBOpUTENbHEI | M31m0KeHNEe B TIpe/ienax 3a1ad Kypcea Y 10BIIETBO 50-69
i TEOPETUYECKOT0 U MPAKTHYECKOTO pPUTEIBHO
KOHTPOJIMPYEMOTO MaTepraa
Henocratounsrit OTCcyTCTBUE NPU3HAKOB YA0BIETBOPUTEILHOTO Heynosners | menee 50
YPOBHSI OpHUTEIBHO
CunTarh, YTO MOJIOKUTENIBHBIE PE3YJIbTAThl MTOCTUTOTOBOIO KOHTPOJIS CBHJIETEIBCTBYIOT
00 ycremrHoM mpotiecce (GOpMUPOBAHMSI KOMIIETEHIMU (Mif) U MHAUKATOpa (OB) JOCTHKEHUS
KomrereHIMH (uif) (3Tama QopmupoBaHus KomreTeHuuu). Ecnm oOydwaromuiics momy4u

OLICHKY «HEY]l

OBJIETBOPUTEIBHOY», TO CUUTATh KOMIETEHINIO HE C(POPMHUPOBAHHOW HA JTaHHOM

srane. [Ipy nony4eHnn oleHOK «yJOBIETBOPUTEIBHOY, «XOPOLIO» WM «OTIMYHO)» CUUTATh, UTO
npoBepsiemMasi KOMIIETeHIUsl cOPMUPOBAaHA Ha IOCTATOYHOM ypPOBHE.

Memoouueckue ykazanus 015 NPOBEPKU OCMAMOYHBIX 3HAHULL

1. Cpoxu npoBeeHwHs MPOLEeTYPhl OIICHUBAHMUS: 110 Tpad UKy IeKaHaTa.

2. COop, 0o0OpaboTka ¥ OIICHWBAHHE pPE3YJIbTATOB IOCTUTOTOBOTO KOHTPOJISI TPOBOJUTCS
MpernoaaBaTeNieM 1Mo PACIIOPSHKEHUIO JIeKaHaTa.




3. Hpel[’bHB.HeHI/Ie PE3YyJIbTAaTOB ONCHUBAHHA OCYHICCTBILACTCA B TCUCHUC HCACIU TIIOCIIC
NPOBEICHUST KOHTPOJIBHOTO MEPOIPHATHS, OPOPMIISICTCS B BHIE OTYETa M XpaHUTCS B
JIeKaHaTe B TEUCHHUE BCETO CPOKa 00yUEHHUS 00yUaroIerocs.
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