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Maremaruka n duznka

Kpanudukanus O0akxanasp
®Dopma 00ydeHus OYHast
OO01mmas TpyI0eMKOCTb 33ET
YacoB 1o yueOHOMY ILIaHYy 108 Buns kouTpOns B cemecTpax:
B TOM YHUCIJIE! 9K3aMeHbI |
ayIUTOPHBIE 3aHATHUS 50
CaMOCTOsTeNIbHAs paboTa 20,8
4acoB Ha KOHTPOIb 34,75

Pacnpeneneﬂne YaCoB JUCHMILJINHBI ITO CeMecTpam

Cemectp 1(L1)
(<Kypc>.<Cemectp Ha Kypce>) Htoro
Henens 15
Bug 3anstuit VIl PII v PII

Jlexuun 24 24 24 24
IIpakTuyeckue 26 26 26 26
Koncynbranuu (m1s cTyneHra) 1,2 1,2 1,2 1,2
KoHTpoab caMocTosTenbHOM paboThl pu 0,25 0,25 0,25 0,25
MIPOBE/ICHUH aTTECTALUKI
Koncynpranmm nepen 3Kx3aMeHOM 1 1 1 1
Uroro ayn. 50 50 50 50
KonrtaktHas pabora 52,45 | 52,45 | 52,45 | 52,45
Cawm. pabora 20,8 20,8 20,8 |20,8
Yacel Ha KOHTPOJIb 34,75 | 34,75 | 34,75 | 34,75
HUtoro 108 108 108 108




TIporpammy cocraBuii(u):

Kanouoam Qusuko-mamemamuyeckux Hayk, ooyeum, baiieonaxosa I'anus Aman6010biHO6HA

Pabouas nporpamma JUCHUILIMHBI

Auaredpa

pa3paborana B coorBercTBUU ¢ PI'OC:
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44.03.05 IMenaroruueckoe oOpazoBanue (¢ IByMs MpOQHUISIMH MOArOTOBKH) (nprka3 MuHoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJIeHAa Ha OCHOBAHUH y4eOHOTO IIaHa:
44.03.05 IMenarorudeckoe oOpazoBaHue (C ABYMsI MPOPHISIME MOJTOTOBKH )
YTBEPKIACHHOTO YIEHBIM coBeTOM By3a OoT 01.02.2024 mpoTokom Ne 2.

PabGouast nporpamMma yTBep KJeHa Ha 3acelaHuu Kadeapsl

Kadeapa MaTeMaTHKHU, pu3nku 1 MHGOPMATUKH

IIporoxon ot 11.04.2024 npotoxon Ne §

W.o.3aB. kadenpoit bornanosa Paga AnexcannpoBHa



Busuposanue PII/I 1iist ucnosiHeHus B 04epeTHOM Y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyxJeHa 1 o100peHa Al
ucnonHeHus B 2025-2026 yueOHOM rofy Ha 3aceiaHuu Kadeapsl
Kadenapa MaTeMaTHKH, Gu3nKu 1 nHGOPMATHKH

[Ipotokom oT 2025r. Ne
3aB. kadenpoit bornanosa Pana AnexcanapoBHa

Busuposanue PII/I 1iist ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00Cyk/1eHa U 0100peHa s
ucnoaaeHusa B 2026-2027 yaeOHOM Toy Ha 3aceHaHuu Kadeapsl
Kadeapa MaTeMaTHKHU, pu3nku 1 HHGOPMATUKH

[Iporoxomor 2026 . Ne
3aB. kadenpoit bornanosa Pana AnexkcanapoBHa

Busuposanue PII/I niist ucnosiHeHus B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00Cyx/1eHa U 0100peHa s
ucnojHerus B 2027-2028 yueOHOM roay Ha 3aceqaHuu Kadeapsl
kadeapa MaTeMaTHKHU, pu3nku 1 HHGOPMATUKH

[Iporoxomor 2027r. Ne
3aB. kadenpoit bornanosa Paga AnexkcanapoBHa

Busuposanue PII/I 1iist ucnosiHeHus B 04epeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00Cyk/1eHa U 0100peHa s
ucnonHeHus B 2028-2029 yueOHOM rofy Ha 3aceaHuu Kadeapsl
Kadenpa MaTeMaTHKH, Gu3nKu 1 nHGOPMATHKH

IIpoTokomor _ 2028r. Ne
3aB. kagenpoit bornanosa Pana AnexcanapoBHa



1. IEJIN U 3AJAYN OCBOEHUSA U CIIUITJINHBI

1.1 | Jenu: CoobuieHne OyayluM yUUTENIsIM CBeJeHUi 00 anredpe B o0beMe, He0OXOAUMOM 151 OOIET0 pa3BUTHS U U3YUEHUS
CMEXHBIX JUCUUIUIMH (PU3UKO-MAaTEMAaTHYECKOr0 UKIIA; (POPMHUPOBAHHE YCTOWYMBOIO IIOHUMaHHUs OCHOBHBIX U/IE€H, TOHATUI U
(axToB BbICIIE} anre6psl.

1.2 | 3adayu: O3HAKOMUTPH CTYACHTOB C OCHOBHBIMH aNTeOpandecKiuMU CTPYKTypaMi — TPYIIIaMH, KOJIbIIAMH U TIOJISIMH,
JIMHEHHBIMU NTPOCTPAHCTBAMH; CHOPMHUPOBATH Y CTYACHTOB OCHOBBI MATEMAaTHYECKOTO MBIIIICHNUS; 00yYUTh METOaM
MaTeMaTHYECKHX JI0Ka3aTeNIbCTB; I0KA3aTh aJrOPUTMBI PELIEHHs] KOHKPETHBIX AJIreOpanyecKuX 3aJaq; IPUBUTD CTYICHTaM
YMEHHE CaMOCTOSTENIHHO N3y4yaTh YUeOHYI0 U HAYYHYIO JIUTEpaTypy B 00JIacTH areOphl.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT:

2.1 | TpeGoBaHus K NpeABAPUTEIbHOI MOATOTOBKE 00y4YaloIerocs:

2.2 | JucuMnianHbl ¥ NPAKTHKH, 1151 KOTOPbIX 0CBOCHHE IAHHON JMCHUILIMHBI (MOAY.151) HE00X0JUMO KAK
npeJuIecTByOlIee:

2.2.1 | Teopust uncen

222 Hay‘lHLIe OCHOBBI IIKOJIBHOI'O KypCa MaTCMaTUKHU

2.2.3 [ Meronuka pewmenus 3aga4d EI'D no MmareMaTHKe U UX KpUTEPUAIbHOE OLEHUBAHUE

3. KOMIIETEHI[IY OBYYAIOILETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLUAILIAHBI
(MOZY.JIs)

OIIK-8: CriocoGeH ocymecTB/IATh MeJaroruuecKylo 1esiTeJlbHOCTh HA OCHOBE CIIeHAIbLHBIX HAYYHbIX 3HAHUH

N-2.0IIK-8: [IpoekTUpyeT M OCylIeCTBJsIeT Y4e0HO-BOCIUTATENbHBIH NMpolecc ¢ ONOPOil HA 3HAHUS NPeAMeTHOIi o00JacTH,
NICHX0JIOT0-TIelarornyeckue 3HAHUS M HAYYHO-000CHOBAHHbIE 3aKOHOMEPHOCTH OPraHM3alMK 00pa3oBaTeIbHOI0 Npolecca.

3HACT OCHOBHLIC ITOHATHSA, d)aKTLI, KOHIECMIHUU U TCOPEMbI anrerLI 1 MCTOAbI UX A0KA3aTCIILCTB; YMCECT IIPOBOAUTL J0KAa3aTCILCTBA
TCOpEM anre6p1:1 Pa3iinIYHbIMA METOJaMHU U PEIIATh TUITOBBIC 3a1a41 110 anre6pe, ONpeACIATE BUO TCOPEM; BJIAAECT HaABbIKAMHU
pemenus anre6panqec1<14x 3a1a4 U TCOPCTUICCKUMHU OCHOBAMM OCYIICCTBJICHUSA MeIarOTHIECKOM ACSTEILHOCTH IO anre6pe B
IIKOJIC

ITK-1: CnocoGeH ocBaMBaTh U UCNOJIb30BATH TEOPETUYECKUE 3HAHMS M MPAKTHYECKHE YMEHNS U HABBIKU B PEMETHOM
00J1aCTH NPH peleHuH NPodecCHOHATBHBIX 3a/1a4.

HJI-1.ITIK-1: 3naeT cTpYKTYpY, COCTAB U IMIAKTHYECKHE eTHHHUIbI MPeAMeTHOIi 00/1acTH (IpenoAaBaeMoro npeamMera).

3HaeT CTPYKTYpPY, COCTaB U JUJAKTHICCKUC € TUHHUIIbI HpeﬂMeTHOﬁ 00J1aCTH.

4. CTPYKTYPA U COJEPKAHUE JTUCIHUIIJIMHBI (MOAYJIST)

Kox HanmeHoBaHue pa3/eoB U TeM /BH] Cemectp / | Hacos | Kommneren- | Jlutepatypa | Hute | Ilpumedanue
3aHATHS 3aHATHS/ Kvpe UM DAKT.

Paznea 1. Auredpanyeckne CTpyKTypbl,
MaTpUIbI, ONpeaeJuTeTH, CHCTeMbI
JIMHEHHBIX aJIredpanvecKux ypaBHeHHUit

1.1 Anre6pst. [Toganre6pel. I'omomMopdusmbl 1 2 nJ-2.0I0K- J1.1 0
anre6p /Jlex/ 8 NJ-1.11K- JI1.2J12.1
1 J12.2
1.2 Baxwneiimue anredpanyeckue 1 2 Na-2.0I1K- JIT.1 0
CTpyKTypHI /JIex/ 8 NJI-1.T1K- JI1.2J12.1
1 2.2
1.3 Marpuup! u onpenenurenu /Jex/ 1 4 UJ-2.0I1K- JI1.1 0
8 NA-1.ITK- JI1.2J12.1
1 J12.2
1.4 CucreMbl TMHEHHBIX alreOpandecKux 1 4 nJ-2.0I0K- J1.1 0
ypaBHEHMH U METOJbl UX pemeHus /Jlex/ 8 U-1.IIK- JI1.2J12.1

1 J12.2




1.5 AnreOpbl, moganreopsl, ToMOMOP(HU3MBI 4 NA-2.0I1K- J.1
anreop. I'pynna, akcHOMBI TPYTIITHI. 8 NA-1.T1K- J1.2J12.1 KOHTPOJIbHAS
Ioarpymnna. JIocTaTo4yHbIE YCI0BUS 1 2.2 pabora,
noarpynnsl. Konblo, nose, 1uHedHoe BOIIPOCHI K
IIPOCTPAHCTBO SK3aMEHY
Mp/

1.6 Onepanuu Hajg MaTpuiiamu. CBOWCTBa 2 NA-2.0I1K- J1.1 KOHTpPOJIbHAsI
onepanuii. [ pynma, KoibLo u TuHEHHOE 8 UJ-1.11K- JI1.2J12.1 paborta,
npoctpancTBo MaTpuil. OOpaTumbie 1 J12.2 BOIIPOCHI K
MaTpuLpl. YCI0BHS 00paTUMOCTH 9K3aMEHY
MaTpHLBl. AJITOPUTM HAXOXKIACHUS
oOpaTHOW MaTpuLbl. Pemenne MaTpu4yHbIX
ypaBHeHui. I[lepecTanoBky 1
II0JICTAHOBKH. YeTHbIe 1 HEUeTHbIE
MIOZICTAHOBKH
Mp/

1.7 Ornpenenutens KBaApaTHOW MaTPHUIIBL. 4 Na-2.0I1K- JI1.1 KOHTPOJIbHAS
MWUHOpBI U anredpanyecKre JONOTHEHHSL. 8 U1-1.11K- JI1.2J12.1 pabora,
CriocoObl BEIYUCIICHHS OIPECITUTENS 1 J2.2 BOTIPOCHI K
/Hp/ AKIAMCHYV

1.8 Pemenne cuctem TMHEHHBIX 4 Na-2.0I1K- JI1.1 KOHTPOJIbHAS
anreOpanvyecKux ypaBHCHUH pa3InIHbIMUA 8 UJ-1.11K- JI1.2J12.1 pabora,
metonamu /I1p/ 1 2.2 BOIPOCHL K

1.9 I'pynmel, KonbLa, M0 U TUHEHHbIE 10 na-2.0IK- J1.1 JI0K1a71/coo01e
npocrpanctsa /Cp/ 8 U/I-1.I1K- J1.2J12.1 HHUE

1 2.2
Paznen 2. KoMniekcHble 4HCJIa, TeOPUS
JeJTMMOCTH B KOJIbIAX HeJIBIX YHCeT H
MHOTI'04JIEHOB
2.1 Komriekcusie uncna /Jlex/ 4 N1a-2.0I1K- JI1.1
8 NJ-1.I1K- JI1.2J12.1
1 2.2

2.2 OTHOIIIEHUE IETUMOCTH B KOJIBIIE IETBIX 2 N1-2.0I1K- JI1.1
gucen u ero ceoiictBa. HOJl(a, b) u HOK 8 U-1.11K- JI1.2J12.1
(a, b). Anroput™ EBkimza /Jlex/ 1 2.2

23 Bzaumno npoctsie unciaa. HOK nensrx 2 Na-2.0I1K- JI1.1
yucen U ero cBoiictea. [IpocTeie uncna 8 UJ-1.11K- JI1.2J12.1
/JTex/ 1 J2.2

2.4 [Toctpoenne komnpua P[x]. OTHOmEHNE 2 NJ1-2.0I1K- JI1.1
JIETUMOCTH B KoJbIle P[X] u ero cBoiicTBa. 8 UJI-1.T1K- JI1.2J12.1
Jenenue c ocratkoM B KoJblie P[x] 1 2.2
/Jlex/

2.5 [IpuBogUMBIE M1 HEPUBOIUMBIE 2 Na-2.0I1K- J1.1
MHOTO4JIEHBI B KoJiblle P[x]. MeToast 8 UJI-1.T1K- JI1.2J12.1
HAaXO0XIE€HUSI KOPHEH MHOTOWIEHA N-0H 1 J2.2
CTeneHu
/JTex/

2.6 AnreOpanveckas 1 TPUTOHOMETPUYUECKAs 4 Na-2.0I1K- JI1.1 KOHTPOJIbHAS
(hopMbI KOMIUIEKCHBIX uncen. JleficTBus 8 UJI-1.T1K- JI1.2J12.1 pabora,
HaJ KOMIIJIEKCHBIMHU YHCIIAMH B 1 J12.2 BONPOCH K
anreOpanvyecKkoil 1 TPUrOHOMETPUYECKOM
(bopme JK3aMeHY
Mp/

2.7 OTHoLIEHYE AeIUMOCTY B KOJbLE Z. 2 na-2.0IK- J1.1 KOHTPOJIbHAs
HaunOonpiuit oOmumii nenurens u 8§ N-1.I1K- JI1.2J12.1 pabora,
HaMMeEHbIee 0011ee KpaTHOE 1eIIbIX 1 J12.2 BOTIPOCH K
yucen. Anroput™m EBkiuaa. [lpocTteie n

9K3aMEHY

B3aUMHO MPOCTHIE YHCIIa
Mp/




2.8 OTHOIIEHHE AETUMOCTH B KoJblle P[x]. 2 NJI-2.0I1K- JI1.1 KOHTPOJIbHAS
HawnGonpmnii o0mmmii AemuTels 1 8 U-1.11K- JI1.2J12.1 pabora,
HaMMeHbIlee oduiee KpaTHoe 1 J12.2 BOTIPOCHI K
MHorowieHoB. KopHu MHOrousieHa.

Jenenue MmHOrOu1eHa Ha ABy4ieH. Cxema drsamery
l'opnepa. [IpuBoarMEBIE N HETPUBOIUMBIE

HaJl JaHHBIM [10JIEM MHOTOUJICHBI.

®opmynel Buera /TIp/

2.9 CornpsiKeHHOCTh KOMIUIEKCHBIX KOPHEH 2 Na-2.0I1K- JI1.1 KOHTPOJIbHAS
MHOTOYJICHA C ICHCTBUTECIIBHBIMHA 8 NJI-1.TIK- JI1.2J12.1 pabora,
ko3¢ dunuenTamu. Henpusoaumble 1 2.2 BOIPOCHI K
MHOTOYWICHBI HaJ[ OJISIMU PalliOHATIBHBIX SKsamety
U IeHCTBUTEINILHBIX YHCeNl. MHOTOUJICHBI
Ha/1 I0JIEM PallMOHAIIBHBIX YHCENT U
KOJIBIIOM LIeJIbIX ymcen. L{ensre u
panuoHaJIbHbBIE KOPHH MHOTOWICHOB C
uesnbiMu KodgdurmenTamu. Kpurepuii
HENpUBOAMMOCTH Dit3eHmireiina /I1p/

2.10 Mertobl peneHus anredpanyecKux 2 NA-2.0I1K- J.1 KOHTpPOJIbHAs
YPaBHEHHI BBICIIUX CTENIEHEW OT OHOU 8 N-1.IIK- J1.2J12.1 paborta,
NIEPEMEHHON 1 2.2 BOIPOCHI K
Mp/ JK3aMEHY

2.11 Cummerpuueckue MHorounens! /Cp/ 10,8 | UO-2.0IIK- J1.1 JI0K1aj1/coo01e

8 U-1.11IK- JI1.2J12.1 HHE
1 2.2
Pazgen 3. KoncyabTanuu
3.1 Koncynprauus no nucuuruinne /Konc/ 1,2 UA-2.0I1K- J1.1
8 U-1.IIK- JI1.2J12.1
1 J2.2
Pazgen 4. IIpomeskyTouHas arTecTamus
(3x3aMeH)
4.1 [TonroroBka k 3k3aMeHy /OKk3aMeH/ 34,75 | U-2.0IIK- J1.1
8 U-1.IIK- J1.2J12.1
1 J2.2
4.2 Konrpons CP /KCPATT/ 0,25 | UA-2.0I1K- J1.1
8 U-1.IIK- JI1.2J12.1
1 2.2
43 KonrakrtHas pabora /KoncOx/ 1 UA-2.0I1K- J1.1
8 NO-1.I1K- JI1.2J12.1
1 2.2

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. IosicHuTEeILHAS 3aIIMCKA

1. Ha3naueHue (oHa OLEHOYHBIX cpeAcTB. OLeHOUHbIE CPEACTBA IPEJHA3HAUCHBI AJIsl KOHTPOJIS U OLIEHKH 00pa30BaTelbHbIX
JOCTIKEHUH 00y4alomUXCsl, OCBOUBIIUX NIPOrpaMMy yueOHOH JUCHUILUIUHBI «ANredpay.
2. ®oHA OLECHOYHBIX CPEACTB BKIIOYAET KOHTPOJILHBIE MaTepHaIbl IS TPOBEACHUS TEKYILETO KOHTPOJISI B popMe KOJUIOKBUYMOB,
KOHTPOJIBHBIX PaboT, TeM ISl COOOIIEHHUH, JOKJIAI0B M BOIIPOCOB K IK3aMEHY.

5.2. OueHo4YHbIe CPeACTBA AJIsl TEKYLIEro KOHTPOJIst

OrneHoYHBIE CPEACTBA ISl TEKYIIET0 KOHTPOIIs puBeaeHs! B [Ipmnoskennu Nel.

5.3. Tembl NHCbBMEHHBIX padoT (3cce, pedpepaThbl, KypcOBbIe PadOTHI U AP.)

Tembl 1OKIaA0B U COOOIIEHHIA

O 01N DN A WK —

. I'pynna, noarpynna. Ipumepst
. Huxmaeckue rpymsl

. Paznoxxenne rpynmsl no noarpymie. Hopmaneasle aenurenu. @akroprpymmna
. Mopdusmsl rpynm

. I'pynmoBoe 3ambikanme

. Kommytant. LenTp rpynmnsl

. [Ipsimoe npousBeenne rpymmn

. Onpenenenns konbiia u mois. [Ipumepsr
. OTHOLIEHHUE AETUMOCTH B KOJIbLIAX TJIAaBHBIX HJI€aJIOB
10. TomoMOpdu3MBI 1 UAEAITBI KOJIETI, TTOJIST YaCTHBIX

11. CumMeTpHuyecKre MHOTOYWIEHBI OT X Uy




12. CuMMeTprieckre MHOTOWICHBI OT TPEX IepeMeHHBIX
13. AHTHCHUMMETPUYECKHE MHOTOWIEHBI OT TPEX MEPEMEHHBIX
14. CuMMeTpruiecKkre MHOTOWICHBI OT HECKOJIBKUX MePEMEHHBIX

Kpurepuu onenku:

«OTIMYHOY, TOBBINICHHBIN YPOBEHB: CHCTEMHOCTh, 00CTOSATEIBHOCTh U NIyOWHA M3JIaracMoro MaTepraia; 3HAKOMCTBO C
HayYHOW W HAYYHO-TIOMYJISIPHOH JINTEPATYPOH, pEKOMEHIOBAaHHOU K TOKJIaMy MperoiaBareieM; micbkMeHHas opMa noknana (0T
PYKH); CIOCOOHOCTH BOCIIPOM3BECTH OCHOBHBIC TE3HUCHI TOKJIAa 0€3 MOMOIIX KOHCIIEKTA; CIIOCOOHOCTH OBICTPO M Pa3BEPHYTO
OTBEYATh Ha BOIPOCHI MPETIO1aBaTeNs U ay INTOPHHU; CIIOCOOHOCTH JOKJIaIHKa ITPHUBIICYb BHUMAHNE ayIUTOPHH.

«X0poI10», MOPOTOBHII YPOBEHB: Pa3BePHYTOCTh U INIyOWHA M3JIaracMoro B TOKJIaJe MaTeprala; 3HAKOMCTBO C OCHOBHOM
HAYYHOH TUTEpaTypoii K JOKJIary; MUCbMEHHas popMa JOKJIaaa; MPH BEICTYILICHHH 9acTOe OOpalieHue K TeKCTY JTOKIaa;
HEKOTOPBIC 3aTPYIHEHUS MIPUA OTBETE HA BOIPOCHI (HECTIOCOOHOCTH OTBETUTH HA PSIJ BOIIPOCOB U3 ayJUTOPHH).

«Y IOBIIETBOPUTENEHOY, IOPOTOBEII YPOBEHB: MPAaBIWIHBHOCTh OCHOBHBIX MOJIOKEHUH TOKIIAAa; HAIMIHE HEJOCTAaTKa
HHQOPMALIUH B JOKIIAJE O IEIOMY PsIY MPOOJIEM; HCIIOIB30BAHUE ISl TOATOTOBKH JOKIIA1a HCKITIOYHTEIBHO YUeOHOM
JUTEPATypHI; HECTIOCOOHOCTH OTBETUTH Ha HECIIOKHBIE BOTIPOCH U3 ayJUTOPUH U MPEIoaBaTelsl; HEyMEHHE BOCIIPOU3BECTH
OCHOBHBIC MTOJIOKEHHS JIOKJIaia 0€3 MUCBMEHHOTO KOHCIICKTA.

«HeynosreTBOpUTEIbHO», YPOBEHb HE C(POPMHUPOBAH: MTOATOTOBKA TOKJIAAA B ICYATHOM BHJIE C IPUBJICUYCHIEM HEU3BECTHOTO
WH(POPMAIMOHHOTO UCTOYHUKA; TIOBEPXHOCTHBIHN, HEYIOPSI0UCHHBIN, OCCCUCTEMHBINH XapakTep HHQOpMAIUK B JOKJIAJE; MPH
YTEHUH JTOKJIAJa TOCTOSHHOE MCIIOJIb30BAaHUE TEKCTA; BEICTYIICHHE CONBYHMBOE, C IOJTHMH NIay3aMi, MOHOTOHHOE; TIOJTHOE
OTCYTCTBUE BHUMAHHUSI K IOKJIa1y ayJUTOPHH.

5.4. OneHo4HBIE CPeACTBA JJIf MIPOMEKYTOYHOM aTTecCTAUN

BOHpOCI)I K DK3aMCHY

. Jlornueckue onepaunu, GopMyJibl, 3aKOHbI JTOTUKH.

. [IpenukaTe! 1 KBaHTOPHI.

. Bunsl TeopeM, METOIbI UX AOKA3aTENLCTB.

. buHapHbIe COOTBETCTBUS, MX CBOMCTBA.

. BuHapHBIEe OTHOLIEHNS HA MHOXKECTBE, UX CBONCTBA.

. N-apHble onepaniui Ha MHOYKECTBaX, UX CBOMCTBA.

. I'pynna, noarpymnmna, mpuMepsl.

. Konb1io u mone, npumepsl.

. JIuneitHOE MPOCTPAHCTBO HAJ MOJIEM.

10. Kosbio matpuiy Hax mosieM R.

11. ObparHast MaTpulia, aITOPUTM €€ BBIUUCIICHUS. Pellienne MaTpUUHbIX YpaBHEHUI.
12. OmpenenuTens KBaAPaTHOW MaTPHUIIBL, €70 CBOHCTBA, BRITEKAIOIIHNE U3 OMPECIICHISI, METOABI BRIYHCICHUS.
13. Teopema o duncie pelmeHnuii CUCTEMBI IMHEHHBIX YpaBHEHUH.

14. MeTons! pemieHni cucTeMsl TMHENHHBIX ypaBHeHul (["aycca, Kpamepa, MaTpuuHblit).
15. JIuneliHOe MPOCTPAHCTBO PEIICHUN CUCTEMbI TMHEHHBIX OJTHOPOJHBIX ypaBHEeHUN. DyHIaMeHTaIbHAs CUCTEMA
pelIeHuH.

16. TToctpoenne nons C.

17. Tpuronomerpuyeckasi popma KOMIIEKCHOTO YHCJIa, ONIEpaLliK B 3TOH (opme.

18. Anrebpandeckas popmMa KOMIUIEKCHOTO YHCTIa, OTIepalliy B 3TOH Gopme.

19. OTHO1IEHUE ICIMMOCTHU B KOJIbIIE Z, €0 CBOWCTBA.

20. Anroput™m EBxmmna. HOJ] n HOK 1ienbrx gucelr, criocoObl MX BEIYHUCICHHUSL.

21. IIpocteie uncna. Teopema EBkinnpa u Teopema 00 HHTEpBaIax.

22. OcHOBHas TeopeMa apu(PMETHUKH.

23. Kosb110 MHOTOUJIEHOB OT OAHOMN IEpEMEHHOM.

24. OTHOIIeHHE ASIUMOCTH B KoJbIle P[x], ero cBoiicTaa.

25. IlpuBoauMble U HENIPUBOAUMBIE MHOTOWIEHBI B KoJblle P[X].

26. Teopema 0 pa3I0KEHIH MHOTOWICHA Ha HEIIPUBOANMBIE MHOKHTEIIH.

27. Kopau MHorouneHa, reopeMa besy u cnenctsus u3 Hee. Cxema I'opHepa.

28. ITpuBoguMoOCTh MHOTOWICHOB Haj osiMu Q, R u C.

29. Teopema 0 pallMOHAILHBIX KOPHSIX MHOIOUJIECHA.

30. Meton Kapnano.

31. Meton ®eppapu.

O 01N DN K WK —

Kputepuu uTOroBoii OIIEHKH MO AUCIUILTHHE (3K3aMCH)

«OTIMIHO», TOBBIIICHHBIN YPOBEHB: TEOPETHIECKOE COIEPKAHNE AUCITUILTHHEI OCBOCHO ITOJTHOCTHIO, Oe3 IMpoOeIioB,
HEOOXOTUMBIC MPAKTHYCCKUE HABBIKH PAOOTHI C OCBOCHHBIM MAaTEPHAIOM COPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIC paboyueit
MIPOTPaMMOil TUCIUTUIMHBI ydeOHbIE 3aJaHUS BHITIOJTHEHBI, KA9ECTBO WX BEIIOIIHEHNS OIICHEHO YHCIOM 0aiyioB, OJM3KUM K
MaKCUMAaJIbHOMY

«X0po1I0», TOPOTOBHII YPOBEHB: TEOPETUIECKOE COIEpKaHHE AUCIUTUTHHBI OCBOCHO MTOTHOCTHIO, O3 IMPoOesioB, HEKOTOPHIE
MPAaKTUYECKUE HABBIKU PAOOTHI C OCBOCHHBIM MaTEpUAIOM C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEyCMOTPEHHBIC paboYeii
MPOTPaMMOil TUCIUIUINHBI ydeOHBIE 3a/1aHUS BHITIOJIHEHBI, KAY€CTBO BBIITOJHEHHS HU OQHOTO U3 HUX HE OIICHEHO MUHUMAIbHBIM
YHUCIIOM 0aJJIOB, HEKOTOPBIC BUJIBI 3aJaHUIA BHIMTOIHEHBI C OIIUOKAMU;

«Y IOBIIETBOPUTENFHOY, IOPOTOBEIN YPOBEHB: TEOPETUIECKOE CONEPKaHUE AUCIUILTIHEI OCBOCHO YaCTUYHO, HO TIPOOEITHl He




HOCSIT CYIIECTBEHHOTO XapaKTepa, He0OX0ANMBIE PAKTHYECKHE HaBBIKN pabOTHI C OCBOCHHBIM MaTEPHAIOM B OCHOBHOM
c(hOopMHUPOBAHBI, OONBITMHCTBO MPEAYCMOTPEHHBIX paboueil mporpaMMoil TUCIUILIHHEL Y9eOHBIX 3aJaHUi BBITIOIHEHO,
HEKOTOpBIE U3 BBIIIOJHEHHBIX 33/1aHUIl, BO3MOXHO, COIEPKAT OIUOKHY;
«HeynoBreTBOPUTEIBHO», YPOBEHB HE CPOPMHUPOBAH: TEOPETHUECKOE COACp KaHUe TUCIMIUIMHEI He ocBoeHO0. Heobxommumele
NpaKTHYECKUe HaBBIKK paboThl He ChOPMHUPOBAHBI, BCE MIPEAYCMOTPEHHbIE paboueil MporpaMMoil JUCIMIUINHEL yueOHbIe
3aJIaH¥s BBITIOJIHEHBI ¢ TPyOBIMK omiOKkaMu. JIoOTHATENbHAS CaMOCTOSTEIbHAS padoTa HaJl MaTEepHAIIOM JUCIUIUINHEI HE
HPUBEJIET K KAaKOMY-JIMOO 3HAYNMOMY ITOBBIILICHHUIO KaUueCTBA BHINOIHEHUs yueOHbIX 3a1aHHH.

6. YHAEBHO-METO/MYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHHWE JTUCHUIIJIMHBI (MOAY JIST)

6.1. PexomeHayemas JiuTepaTypa

6.1.1. OcHoBHas JIUTepaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOI

On. agpec

JI1.1 | Kaiiroponos E.B. OcHOBBI aNreOpsbl: yueOHOE TTocoOue 1S BY30B T'opHo-Anraiick: http://elib.gasu.ru/index.ph
BUIITATY, 2018 p?
option=com_abook&view
=book&id=2234:0snovalg
ebrl8&catid=5:mathemati
cs&ltemid=163
JI1.2 | Oei6yns JI. M., AunreGpa: OCHOBHbIE CTPYKTYPHI anreOpsbl, Mocksa: MIIT'Y, https://e.lanbook.com/book
upmosa E. E. JUHEHHas anredpa: Kypc JeKIui : yueOHoe 2022 /252896
nocobue
6.1.2. lono/iHUTeIbHAS JIUTEPATypa
ABTOPBI, COCTaBUTEIHN 3arnaBue M3parensctBO, TOA On. agpec
JI2.1 | Cuxopckas I'.A. AunreGpa u Teopus umrcen: yueOHoe mocobue OpenoOypr: http://www.iprbookshop.ru
OpeHnOyprekuit /78763 .html
TOCY/IapCTBEHHBII
yHuBepcurer, ObC
ACB, 2017
JI2.2 | VYeran AE., Aunre6pa: yueOHoe ocobue Tyna: Tynbckuit https://e.lanbook.com/book
bessepxumit B.H., TOCY/IapCTBEHHBII /157008
JoOpeianHa [ ap. ] Mearoru4ecKui
n.B. YHUBEPCUTET HIMEHU
JI.H. Toacroro, 2020
6.3.1 IlepeyeHb NporpaMMHOro odecrneqeHust
6.3.1.1 | Kaspersky Endpoint Security amst 6usaeca CTAHJIAPTHBII
6.3.1.2 | MS Office
6.3.1.3 | SAunexc.bpaysep
6.3.1.4 | Moodle
6.3.1.5| NVDA
6.3.1.6 | MS Windows
6.3.1.7(PEJ OC
6.3.1.8 | LibreOffice
6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | MexxBy30BCKasi 3JICKTpOHHAs OMOIHOTEeKa
6.3.2.2 | DnexrpoHHO-OnbIMOTEUHAas cucteMa «3natenscTBo JIaHb»
6.3.2.3 | DnekTpoHHO-O0nbIHOTEUHast cuctema IPRbooks
6.3.2.4 | baza nanHbIX «DneKTpoHHAs OuOIOTeKa ['OpHO-AJNTaliCKOT0 rOCyJaApCTBEHHOTO YHUBEPCHTETA)

7. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

HpO6J’IeMHa$I JICKI U

KpYIJIBIH CTOJI

JIEKIUS C 3aITAHMPOBAHHBIMH
OIITHOKaAMU

METOJ IIPOCKTOB




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIMIIJIMHBI (MOAY JIS)

Homep ayautopuu

Hasnauenmue

OCcHOBHOE OCHaLLIEHHE

207 b1

JlekumoHHas ayanTopusi. YueOHast
ayAUTOPHS U IPOBEACHUS 3aHATUI
JIEKIIMOHHOTO THIIA, 3aHATUI CEMUHAPCKOTr0
THIA, KypCOBOTO IPOEKTHPOBAHUS
(BBIIOJIHEHNS KYPCOBBIX padoT), TPYIIIOBBIX
Y MHINBUyalbHBIX KOHCYJIbTAIINH,
TEKYILETro KOHTPOJISL U IPOMEXKYTOUHOM
aTTecTanuu

VueHudeckast 10CKa, IPOSKTOP, IKPaH, CHCTEMHBIH OJIOK,
MocaI0vHbIe MecTa oOyJaromuxcs (1Mo KOJTUIeCTBY
oOyyJaromuxcsi), pabouee MECTo IperoiaBaTens

222 Bl VYueOHast ay JUTOPHS I IPOBEICHUS Pabouee mecro npenonaBaress. [locagounsie mecra
3aHATHUH JEKIINOHHOTO THIIA, 3aHATHI oOygaromuxcs (TI0 KOJTMIECTBY O0YJIarOIINXCS).
CEMUHAPCKOT0 THIIA, KYpPCOBOTO [TepenocHol MpoeKTOp, HOYTOYK, SKpaH
MPOEKTUPOBAHUS (BBITOJHEHHUS KYPCOBBIX
pabort), TPYNIIOBBIX U UHIUBHIYaIbHBIX
KOHCYJIbTaIlNH, TEKYIIEr0 KOHTPOJIS U
MPOMEXXYTOYHOH aTTecTaluu

209 b1 KommbrotepHsrii kiacc. Yuebnas ayauropus | PaGodee mecto nmpenonasatens. [Tocamodnsie Mmecta

JUTSL IPOBENICHISI 3aHATUH JICKIIHOHHOTO
THIIa, 3aHATHH CEMHHAPCKOTO THIIA,
KYpPCOBOT'O MPOCKTUPOBAHUS (BBITOTHCHUS
KYPCOBBIX paboT), TPYNIIOBEIX U
WHIUBUAYAIBHBIX KOHCYJBTAIUH, TEKYIIETO
KOHTPOJISI ¥ TIPOMEKYTOYHOM aTTeCTalllu.
ITomemeHne 151 CaMOCTOATENBHOM PabOTHI

oOyyarommuxcs (1o KoJn4yecTBy o0ydaromuxcs). MapkepHas
y4eHHYECKasl OCKa, IKpaH, MyJIbTHMEANAPOEKTOP,
KOMIBIOTEPHI C JOCTyNoM B IHTEepHET

9. METOAUYECKHUE YKA3AHUA IJIAA OBYYAIOIIUXCS IO OCBOEHUIO TUCITUIIJIMHBI (MO LY JI5I)

Jlekuuu, ¢ OZHOW CTOPOHBI — 3TO OJIHA U3 OCHOBHBIX ()OPM YUCOHBIX 3aHATHI B BBICIINX YYSOHBIX 3aBEICHUSX, TPEACTABIISIONIAs
co00#i CHCTEMAaTHIECKOE, TOC/ICI0BATEIBHOE YCTHOE H3JIOXKEHHE MIPEMOAaBaTeIeM ONPEISICHHOTO pas/ieia KOHKPETHON HAYKH HIIH
yueOHOM AUCIUILTHHEIL, C IPYToi — 3T0 ocobas GpopmMa caMocToATeNIbHOI paboThl ¢ y4eOHBIM MaTepHaioM. JIeKIus He 3aMeHsIeT
co00#i KHUT'Y, OHA TOJIbKO MOATAJKUBACT K HEil, PACKPBIBAsI TEMY, IPOOIIEMY, BBIACISS [JIABHOE, CYIIIECTBEHHOE, HA YTO CICAYET
00paTHTh BHUMAHHE, YKa3bIBACT IIyTH, KOTOPBIM HYXKHO CJICHA0BATh, JOOMBAsCH rIyOOKOT0 IIOHUMAHUSI IIOCTABICHHON MPOOIEMBI, a

He 0o011el KapTHHBL.

Pabota Ha NeKI1K — 3TO CIIOXKHBII POIIECC, KOTOPBII BKIIOYAET B ce0s TaKKe 3JIEMEHTHI KaK CIIyLIaHue, OCMBICICHUE U COOCTBEHHO
KOHCIeKTupoBaHue. s Toro, 4To0bl JIEKUUs BHIIOIHMIA CBOE Ha3HAYEHUE, BAYKHO ITOJITOTOBUTHCS K HEH U ee 3alKcH elle 710
MpUXO0Jia Ipenojasares B ayAuTopHio. bes aToro nanpHeliiee BOCIpUATHE JIEKLIUH CTAHOBUTCS CIIOKHBIM. JIEKIINS B YHUBEPCUTETE
paccunTaHa Ha HOATOTOBICHHYIO ayAuTOpuIo. IIpenonaBatens u3naraer Jiro0oi BOIPOC, OPUEHTUPYSICH HA T€ 3HAHHS, KOTOPBIE
JIOJDKHBI OBITh Y CTYACHTOB, YCBOMBILIHMX MaTepuall BceX NPEeIbIAYIIHNX JeKIUi. BaXkHo HayduThCs CIymaTh NpenoaaBaTeis BO
BpeMs JIEKLIUH, TIOJ|IEPKUBATh HENPEPHIBHOE BHUMAHHUE K BBICTYNAIOLIEMY.

OpHaKo, OJTHOTO CIYIIAHUS HeA0CTaTOYHO. Heo0xonumo GUKCHpPOBaTh, 3aIIUCHIBATH TOT IIOTOK HH(OpMAIUU, KOTOPBIH coo0LIaeTcs
BO BPEMsI JICKI[Y — HAYIHUTHCS BECTH KOHCIEKT JICKIUH, T1e (POPMYIHPOBAIHCH Obl HanbosIee BaXKHbIC MOMEHTBI, OCHOBHBIE
TIOJIOXKEHHUS, U3JIaraeMble JeKTopoM. J{Jis BeZIeHns! KOHCIIEKTa JISKLUH CIIeyeT UCII0Ib30BaTh TETPaib. BeneHne KOHCIIeKTa Ha
JIMCTOYKAX HE PEKOMEH]IyeTCsl, IOCKOJIbKY OHM HE TaK YAOOHBI B UCIIOJIb30BAHUH U 4acTO TepstoTcs. IIpu odopmiieHnn KoHCIeKTa
JIEKIUH HEOOXOIMMO OCTABIIATE OIS, TAE CTYASHT MOJKET 3alUCaTh CBOU COOCTBEHHBIE MBICIIH, BO3HUKAIOIIHE apajIeIbHO C
MBICIISIMH, BEICKQ3aHHBIMH JIEKTOPOM, @ TaK)Ke BOIIPOCHI, KOTOPBIE MOTYT BO3HUKHYTH B IIPOLIECCE CIYIIAHHS, YTOOBI IIOJIyIUTh Ha
HHX OTBETHI [IPY CaMOCTOATENBHOM MPOPaOOTKE MaTepHaia JICKINH, IPH U3yIeHNH PEKOMEH0OBAaHHOH JIUTEPATyPhI HIH
HETOCPE/ICTBEHHO Y NpernoiaBaTess B KoHLe JieKuuu. CocTaBiiss KOHCHEKT JIEKIMH, CIeyeT OCTaBITh 3HAUNTEIbHbIN HHTEpBa
MEX]ly CTPOYKaMH. DTO CBSI3aHO C TEM, YTO MHOTI'Ia BOSHUKAET HEOOXOAMMOCTh BIMCATh B IEPBOHAYAIIBHBIN TEKCT JIEKIIMU OJHY UIIH
HECKOJIbKO CTPOYEK, UMEIOIIMX NPUHINITHAIFHOE 3HAYeHNE U TOYEPITHYTHIX U3 IPYTUX UCTOYHUKOB. PaccTosiHue MeXIly CTpOKaMu
HE00XO0IMMO TaKKe JUI MOJUEePKUBAHUS CJIOB MIIM LIEJbIX TPYII CJIOB (TaKoe MOAYEPKUBAaHUE BbI3BIBAETCS HEOOXOIMMOCTHIO
IpUBJIeYb BHUMAHHUE K JAHHOMY MECTY B TEKCTE IIPH OBTOPHOM YTeHHH). OOBIYHO TOTYEPKUBAIOT ONPEAEICHH S, BEIBOIBL.

Taxxe BayKHO IMOJTHOCTBIO 0€3 BCAKMX N3MEHEHHH BHOCUTB B TETPab CXEMbI, TAOIHIIBI, YEPTEXKHU H T.II., €CITH OHH NPEIIIONAraroTcs
B JICKIMH. J{JI51 TOTO, 4TOOBI COBMECTHTH MEXaHUYECKYIO 3aIlUCh C IOYTH JOCIOBHBIM (PUKCHPOBAaHHEM Han0oJIee BaXKHBIX
MOJI0KEHUH, MOYKHO HCIIOIb30BATh CUCTEMBI YCIOBHBIX COKpallleHUH. B nepByro ouepens cokpalaroTcs AJIUHHBIE CJIOBA U T€, YTO
MIOBTOPSAIOTCS B PEUH JIEKTOpa yaie Bcero. [Ipu 3ToM caMo cokpaliieHue JA0JKHO OBITh 110 BO3MOKHOCTH KPaTKHUM.

Cemunapckue (npakrudeckue) 3aHatuss CamocTosTenbHas paboTa CTYACHTOB 10 MOATOTOBKE K CEMHUHAPCKOMY (IIPAKTHYECKOMY)
3aHATHIO JJOJDKHA HAUWHATHCS C 03HAKOMJICHUS € TUNIAHOM CEMHHAPCKOTo (IIPaKTHYECKOro) 3aHTHS, KOTOPbIi BKIIIOUaeT B ce0s
BOIIPOCHI, BIHOCUMBIE Ha 00CYXJIEHNE, PEKOMEH IAIINY 110 ITOATOTOBKE K CEeMUHApy (IPaKTHYECKOMY 3aHATHIO), PEKOMEHIyEMYIO
nureparypy k TeMe. M3yuenue matepuaia cieyeT HauaThb ¢ IPOCMOTPa KOHCIIEKTOB JIeKuil. BoccTaHOBUB B mamsATH Matepual,
CTYIIEHT NIPUBOJUT B CUCTEMY OCHOBHBIE IIOJIO’KEHUS TEMBI, BOIIPOCH! TEMBI, BBIAEISS B HEH TI1aBHOE M HOBOE, HAa YTO 00palianoch
BHMMaHHE B JIEKIIUU. 3aTeM ClieyeT BHUMATENbHO IPOYNTATh COOTBETCTBYIOIIYIO TIIABY y4eOHHUKA.

Juist 6onee yriyOJIeHHOrO U3y4eHHs BOIIPOCOB PEKOMEHyeTCsS KOHCIIEKTUPOBAHUE OCHOBHOM U JOIOJHUTEILHOM JINTEPATYPHI.
Yurast peKOMEHIOBAaHHYIO JINTEPATYPY, HE CTOUT ITACCUBHO NPHUHUMATH K CBEJICHHUIO BCE HATMCAHHOE, CIEAyeT aHAIN3UPOBaTh




TEKCT, JyMaTh HaJl HIM, 3TOMY CIIOCOOCTBYIOT 3allUCH IO XOAY YTE€HHsI, KOTOPBIE MPEBPAILAIOT YTEHUE B MIPOLIECC. 3aIIMCH MOTYT
BECTHUCH B Pa3NHYHON (hOpMe: pa3BepHYTHIX U MPOCTHIX IIAHOB, BBIMUCOK (TE3HCOB), aHHOTAIUI U KOHCIICKTOB.

Tlono6paB, oTpaboTaB MaTepuai U YCBOMB €ro, CTYACHT J0JDKEH HaYaTh HEMOCPECTBEHHYIO TIOATOTOBKY CBOETO BBICTYILUICHHUS HA
CEMHUHAPCKOM (ITPAaKTHIECKOM) 3aHITHH IJIsl YeTO CIEAYET MPOAYyMaTh, KAK OTBETUTH Ha KAXIBIA BOMPOC TEMBI.

o xaxkoMy Bonpocy IJIaHa 3aHATHH HE00X0AUMO HOATOTOBUTHCS K YCTHOMY co001eH o (5-10 MuH.), ObITh TOTOBBIM ITPUHSTH
ydacTue B 00CYKACHUH U JOTIONIHEHUH JIOKJIAJI0B ¥ COOOIICHUH (10 5 MUH.).

BricTyniieHne Ha ceMUHAPCKOM (TTPAaKTHYECKOM) 3aHSATUH JOJDKHO YAOBIETBOPATH CIENYIOMINM TPeOOBAHMSM: B HEM H3JIararoTcst
TEOPETHYECKUE IOAXOABI K pacCMaTpPUBAaEMOMY BOIIPOCY, JA€TCsI aHAIN3 IPUHIMIIOB, 3aKOHOB, OHATHH 1 KaTETOpHii;
TEOPETHYECKUE TOJIOKEHUS HOAKPEIUIAIOTCS (haKTaMH, TPUMEPaMH, BEICTYIIIIEHHE TODKHO OBITH apIyMEHTUPOBAHHBIM.
CamocrosTenpHas paboTa OPraHu3yeTcsi U POBOJUTCS € LENbI0 (OPMHUPOBAHHUS KOMIIETEHIINH, TOHUMaEMbIX KaK CIOCOOHOCTD
MIPUMEHSTH 3HAHUSI, YMECHUS U JIMYHOCTHBIC KAUeCTBA [UIS YCICITHOM MPaKTHIECKON eSITEIbHOCTH, B TOM YUCIIE:

- hopMHpPOBaHHsI YMEHUIT 1O TIOMCKY U UCTIOIB30BAHHIO HOPMATHBHOM, TPABOBOM, CIPABOYHOMN H CIICIHABHOM JTUTEPATYPBIL, a
TaKoKe IPYTUX HCTOYHUKOB MH(OpMALIH;

- Ka4eCTBEHHOT'O OCBOCHHMS M CHCTEMATH3alMH [TOJIYYSHHBIX TEOPETHIECKUX 3HAHUH, UX YTIIyOlIeHHs U PaCIIMPEHUs 110
NPUMEHEHHIO Ha YPOBHE MEXIIPEIMETHBIX CBSI3EH;

- hopMUpPOBaHHS YMEHUS IIPUMEHSATD IOJydeHHbIE 3HAHUS Ha MIPAKTHKE (B IPO(ECCHOHATIBHON NESTEIFHOCTH) U 3aKPEIUICHUS
MPaKTHYECKUX YMECHUH 00Y4aIOIIUXCS;

- Pa3BUTHS MO3HABATEIBHBIX CIIOCOOHOCTEH, (POPMUPOBAHHUS CAMOCTOSATEILHOCTH MBIIUICHUS 00yJalOInXCS;

- COBEpPUICHCTBOBAHMUS PEUCBBIX CIIOCOOHOCTEH 00YUArOLINXCS;

- hopmupoBaHHsI HEOOXOIUMOTO YPOBHSI MOTHBALIUK O0YYAIOIIUXCS K CHCTEMATHIECKON paboTe Al HONYyYSHUS 3HAHUH, YMEHHH U
BJIaICHUH B IEPHOJ YIeOHOTO CeMeCTpa, aKTUBHOCTH 00yJaIOIINXCsl, TBOPYECKOW MHULINATUBEI, CAMOCTOSATEIBHOCTH,
OTBETCTBEHHOCTH W OPIraHU30BaHHOCTH;

- popMupoBaHus CrIOCOOHOCTEH K CAMOPA3BUTHIO (CAMOIIO3HAHHIO, CAMOOIIPEICIICHHIO, CAMOOOPA30BaHUIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOPCATH3ALHH 1 CAMOPET YIS );

- Pa3BUTHS HAYYHO-UCCIICA0BATEILCKIX HABBIKOB;

- Pa3BUTHS HABBIKOB MEKJIMYHOCTHBIX OTHOIICHUH.

K camocTosTenpHOM paboTe Mo TUCHUIUTAHE (MOIYII0) OTHOCATCS: MPOPaO0TKa TEOPETHYESCKOTO MaTepHaa TUCIUIUTAHBI (MOIYIs);
MOATOTOBKA K CEMUHAPCKUM U MPAKTHYECKUM 3aHATHUSM, B T.4. HOATOTOBKA K TEKYILEMY KOHTPOJIIO YCIICBAEMOCTH O0yJaIOIIHUXCs
(Tekyias arrecrais); IOATOTOBKA K J1a00OpaTOpHbIM paboTaM; MOATOTOBKA K MPOMEKYTOUYHOM aTTecTaluu (3a4étam, SK3aMeHaMm).
Bunsl, popMbl 1 00bEMBI CAMOCTOSTENBHON Pa0OTh 00YYAIOMIMXCS PU U3YYCHUH TUCHUTUIAHBI (MOJYJIS ) OTIPEIEIISIOTCSL:

- COZIepIKaHUEeM KOMIIETCHIMH, (OPMHUPYEMBIX AUCHUILUTHHON (MOIYIIEM);

- crienu(UKON TUCHUILTHHBI (MOYJIS ), MPUMEHSIEMBIMU 00Pa30BaTEIbHBIMU TEXHOIOT M,

- TpynoeMkocThio CP, mpeycMOTpEeHHO# yIeOHbBIM IIIaHOM;

- YPOBHEM BhICLIEr0 00pa3oBanust (bakanaBpHaT, CIICIHAIUTET, MATHCTPATypa, aCHHPaHTypa), Ha KOTopoM peanusyercs OITOIT;

- CTETICHBIO MOATOTOBIEHHOCTH 00YJaIOMINXCSl.

KypcoBast paboTa siBIsIeTCsI CaMOCTOSATETBHBIM TBOPUYECKUM TMCEMEHHBIM HaYYHBIM BHUIOM JESTENEHOCTH CTYIEHTA 10 pa3paboTke
KOHKpETHOH TeMbl. OHa OoTpakaeT IPHOOPETeHHBIE CTYICHTOM TeOpEeTHYECKUE 3HAHUS U ITpaKkTHYeckue HaBbIkH. KypcoBas paGora
BBITIOJTHAETCS CTYAEHTOM CaMOCTOSTENBHO 1O PYKOBOJICTBOM IIPETIOJaBaTENs.

KypcoBast paboTa, Hapsiay ¢ 9K3aMEHAMH M 3a4eTaMH, SIBJSIETCS OJTHOH U3 GopM KOHTPOIIS (aTTECTAIMHN), TIO3BOJISIONICH ONPEIeIHTh
CTEMNEHb MMOJIrOTOBICHHOCTH Oyymero crenuanicta. KypcoBble paboThl 3aIUIAIOTCS CTYICHTAMU 110 OKOHYaHUH U3yYEHHS
YKa3aHHbBIX TUCLUILUIMH, OMPEACICHHBIX Y4eOHBIM IIIAHOM.

Odopmiierne paboThI TOJDKHO COOTBETCTBOBAThH TpeboBaHMsIM. O0beM KypcoBoii padoTsl: 25-30 ctpanuil. CIUCOK JIMTEpaTyphl U
IIpunoxenus B 00beM padoThl He BXoAAT. KypcoBas paboTa Ho/mKHa COAepKaTh: TUTYIBHBIN JIUCT, COAEPKaHUE, BBECHHUE,
OCHOBHYIO YacTh, 3aKJIFOYCHHUE, CITUCOK JINTEPATYPhl, IPHIIOKeHHE (TTpH HeoOxoaumocTn). KypcoBast paboTa moJyuiexkur
PELEH3UPOBaHUIO PYKOBOIUTENIEM KypCOBOH paboThI. PereH3us sBisieTcst opuIHaibHBIM JOKYMEHTOM M IPHKIIaIBIBACTCS K
KypcoBoii pabore.

TemaTnka KypcoBBIX pa0OT pa3padaThIBaeTCs B COOTBETCTBHHU C yISOHBIM IIAaHOM. PyKOBOAUTEH KypCcOBOil paboThI JIMIIL TOMOTAET
CTYIICHTY OMPENSIUTh OCHOBHBIC HAMPaBICHUS PabOThI, OUYEPTUTH €€ KOHTYPHI, YKa3bIBaCT T€ HCTOYHHKH, HA KOTOPBIE CICAYET
00paTHTh TIABHOE BHUMAaHKE, Pa3bsCHSCT, TA€ OTHICKATh HEOOXOAUMBIC KHHUTH.

CocTaBJICHHBIH CITUCOK UCTOYHHUKOB HAYYHOW MH(POPMAIIUH, TTOAJICKAIINI U3YUYCHHIO, CIEAYET MTOKa3aTh PYKOBOJUTEIO KyPCOBOM
paboTsbl.

KypcoBast pabota coctouT u3 rnas u naparpados. BHe 3aBHCHMOCTH OT pemaeMbIX 3a1a4d U BHIOPaHHBIX [TOJXO0J0B CTPYKTypa
paboThI JOMKHA CONEPIKATh: TUTYIIBHBIH JIUCT, CONepIKaHKE, BBEICHHUE, OCHOBHYIO YacTh; 3aKITFOUCHHE; CIIUCOK JIUTEPATYpPhl;
TIPUIIOKEHUE(s).

Bo BBezieHHH HEOOXOAMMO OTPA3UTh: aKTYaJIbHOCTh; 00BEKT; MPEAMET; Ieb; 3aJadd; METOJbl HCCICIOBAHUs; CTPYKTYpa paboThI.
OCHOBHYIO YacTh pabOTHl pEKOMEHAYETCS PA3ACIuTh Ha 2 TIaBbl, K&XKIas U3 KOTOPBIX JODKHA BKIOYATh OT JBYX JO0 YETHIPEX
naparpados.

ConeprkaHue I7IaB U UX CTPYKTYpa 3aBUCHUT OT TEMBI ¥ aHAJIN3UPYEMOT0 MaTepuana.

IlepBast rnaBa 10KHA UMETh 0030PHO—aHAMTUUECKUN XapaKTep H, KaK MPABIJIO, IBISIETCS TEOPETUUECKOM.

Bropas ri1aBa mo 6ombIe 4acTH packpbIBaeT HACKOJIBKO 3TO BOZMOXKHO IIPEAMET HCCIIeNOBaHMs. B Hell IpUBOAATCS IPAKTHYECKUE
JIAHHBIE TI0 POOJIEMATHKE TEMbI UCCIICIOBAHUSL.

BbiBoibI 0)OPMIISIIOTCS B BHJIE HEKOTOPOTO KOJIMYECTBA MPOHYMEPOBAHHBIX a03aleB, 4TO IPHIACT HEOOXOAUMYIO CTPOWHOCTD
M3JI0KEHUI0 H3YYSHHOTO MaTepualia. B HUX MOJBOJAUTCS UTOT IPOBENEHHON pabOoThI, HEMOCPEACTBEHHO BBIBOJIBI, BHITEKAIOIIHE H3
BCel pabOTHI ¥ COOTBETCTBYIOLIHE BELIBICHHBIM IIPp00IeMaM, IOCTABICHHBIM BO BBEICHUH 3a1a4aM Pa0OThI; yKa3bIBACTCs, C KAKHMH
TPYAHOCTSIMH IPHILIOCH CTOJIKHYTBCS B XO€ HCCIICIOBAHMS.




OueHo4YHbIE MATEPHUAJIBI
KonTpoJbHbie padoTsl

KonTtponbHast padota Nel. Anrebpa Bbicka3bIBaHUN. BUHApHBIE COOTBETCTBHS U OTHOLICHHUS.
. Jlokazarts:

D A\B:Zu(BmA);

2) AN(BUC)=((A\B)\C);

3) A\(B\C)=(A\B) U(ANC);

4) A\B=A\(BNA);

5) A\(A\B)=A NB;

6) AN(B\C)=(ANB)\(ANC);
7) AUB=AU(B\A);

8) (AUB)\C=(A\C)YU(B\C);

9) (4 UVUB)"A=A NB;
10) (A\B)\C =(A\C)\ (B\C).
. ITocTpouTh TaOIUIy ICTUHHOCTHBIX 3HAUEHUHN JaHHBIX (POPMYIT HCUHCICHUS BHICKa3bIBAaHHM:

) A&BvC:; 6) AV B ©C:;
2) Av (B C), 7) A& B ©C:

3) A©B)V C—A; 8) A< By C;
4 A&B—C, 9) A&(B <> C);
5) (A >B)&(AVC); 10) A>B—C,

. Iloctpouts oTpuiaHue ciaeayromux Gopmyi:
) VAV B(y) = C(x),
2) IV ((AX) & B(y) > C(x))

3) VAV ((A(x) > B) v C(X),
gy IxIy(A) > B(y) & C(x)).
5y Vx3y (A v B) v () ,
6) F VY (A(x) v B(y) & C(x),
7y R (AR v B() & C(x) ,
g) VAVY(A(x) & B(y) & C(x))
9) VxVy((A(x) > B(Y) & B(y)) .
10) I (A & C() v A(X) |

. Kaxumvu cBotictBavm 00J1agaeT JaHHOE COOTBETCTBUE HAa MHOXeECTBE R?

)f:RPR, f-xPkx + b,
2)f*R™PR, [ xPx;

D fROR fx
4fROR fxl;
5)f-R™R, frxP’sinx;
6)f:R™R, frxcosx;

7 f: R”R,  f:xPtgx;
8)f-RR, [f:xP>ctgx;
9f:R™R, f:xPlgx;
10) f: R™>R, f:x™d',a€ R.

. Kakumu cBoiictBamu o0yanaeT JaHHOE OTHOILIEHUE HA MHOXeECTBE R?

) af (x ° 9
-Fy (xr 2 = %)



3) > ;

oY L0

5) xfy f_f (2v = cosy)
KM df (x*+1:= GJ’

6) T = ;

Ny D@ =

& Ti+yiz

9) xfy E (x—y =1)

10y ¥ 2l = )

6. JlokxazaTh METOJOM MaTeMaTUYECKON MHIYKIUU:

20243 4 () 2 _(CD" i+

1) 2 ;
124234+ +n(n+1)= D +2)
2) 3 ;
11 1 n
+ +ot =
3 L4 47 Gn-2)Gn+1) 3n+l.

1 1 n

1
ot =
gy 1559 (4n—3)4n+1) 2n+1.
5) 1-44+2-7+3-10+...+nBn+1)=n(n+1)>.
n2n-1)2n+1)

PP +3+5 +.+2n-1)?

6) 3 :
7y ~143=5+7 -+ (D" @n-D=(-D"-n,
i 22 - n’ _ n(n+1)
gy 113 35 T @n-D2n+l) 22n+1) .
1.2:342-3-4+.. +n(n+ D(n+2) ="LHDOFIOFI
9) 4 ;
2 n’ _ n(n+1)

+ ot =
10y 13 35 Qn-D@n+1) 22n+1)

Kontponbnas padora Ne2 . [ToHsATHSI 00 OCHOBHBIX aNreOpandeckux CTpyKTypax.

3ananue [. BeisicHUTB, KaKylo anreOpandeckyro CTPyKTypy oOpasyer:

1.

A

6.
7.
8.
9.

<2Z,°>,rneVx,y e 2Z,x°y= 1xy
2

<Z,°> tneVx,y e Z,x°y=x+y—3xy
D7, +, >

<Q'+, >

<R", °> rne ‘v’x,yeR+,x°y= %xy
<R{1},°>, rae Vx,yeR{l},x"y:ery—xy
<R,°> r1me Vx,yeR,x°y=x+y-1
<Zg,®D,°>rne kos=ks, k®s=k+s
<Z1, ©,>>

10. <R, °>,rne x°y=./xy

Konrtpomnsnas padora Ne 3. Marpuubl. OnpeaenuTen KBaIpaTHbIX MaTPHIL.



3ananue . HaliTu cTpouHBIi paHT MaTpUILIBI.

52 -3 1 1 -2 -1 1 2 -2 -1
1[4 1 -2 31|; 2/-9 5 -6 21{; 3./-1 0 2 1|;
1 1 -1 =2 -5 -1 3 0o 1 0 1
34 -1 2 -1 -1 -1 5 36 0 4
1 2 3 -4 1 1 1 1 1 2 -2 1
4.2 3 -4 1 502 0 1 —1; 6./-3 1 2 -3];
2 -5 8 -3 3 -4 0 -1 0 7 -4 —4
3 -4 1 2 13 10 3 -2 o 1 2 3
32 -5 4 211 1 52 -3 1
703 1 3 =3|; 82 0o 1 -1]; 9.4 1 -2 3 |;
35 13 11 3 -1 1 -1 11 -2 =2
9 3 -7 5 4 -2 1 =2 3 4 -1 2
4 3 -1 1
10. {2 1 -3 2
1 -3 0 1
1 5 2 =2
3ananwue [. Beraucnuts maTpuily, oOpaTHYIO JaHHOM:
111 2 2 3 111 0 2 -1 1 -3 . L1
Liv 2 as 200 5 of 32 21 #o0 1 of 2 -5 7 2712 18
1 3 4 -1 2 1 3 41 -2 -5 4 3 -6 -4 -1 4 1
11 1 -1 1 3 1
2 2 1 ;9 1 -3 27 0. 2 21
01 -2 -1 2 -1 4 3 2
3aganue 1. BerauciauTe 3Hau€HHUE ONPEIeTUTEN:
01 2 -3 3 -5 -22 12 3 4 3 -9 -3 -6
N o1 20.92 -4 7 4 4.3 -2 1 5 6. 4 5 -8 -2 -7 5
)2101’)4—9—37’)—3—517 )4—5—3—2)
321 0 2 -6 -3 2 -2 -6 -7 1 7 -8 -4 -5
3 2 2 3 4 6 7
9 -8 5 10'6) 1 -2 3 4.
5 -8 5 8|’ 5 -1 2 4
6 -5 4 7 8 7 1 5
3 -5 2 4 7 6 3 7
N34 =S 6 )y B 5 7 2
-5 7 =7 5 5 6 3 5
8§ -8 5 -6 5 4 5 4
1 3 4 5 1 23 4 5§
51 1 2 4 34 5 2
N 1 -1 -1 2510
4 5 2 3
4 3 -3 4 5 5 2 3 4
1 -1 2 4 7

KonTtponsHast padora Ne 4. Cuctembl TUHEHHBIX YpaBHEHU I
3aganue [. Pemmth cucteMy TUHEMHBIX ypaBHeHUN MeTo10M ["aycca.

9x, —3x, +5x, +6x, =4 2x, =%, +x;+2x, +3x, =2

1) 6x, —2x, +3x; +x, =5 2) 6x, —3x, +2x; +4x, +5x; =3
3x, —x, +3x; +14x, =8 6x, —3x, +4x; +8x, +13x, =9
9x, —3x, +6x; +15x, =3 4x, = 2x, +x; +x, +2x, =1
3%, 4+, =%, —x, =2 4x, +5x, +x; +3x, =1

3) xl—x2+x3—x4:0 4) 7x1+6x2—5x3+2x4:2
X +3x, =3x; +x, =2 x, +4x, +7x, +4x, =0
X, —5x, +5x; -3x, =1

14x, +12x, —10x; +4x, =4
X, +2x, —x; =1
3x, +6x, —=3x; =3
2x, +4x, —2x, =2

3x, +2x, +x; =-1
5) 97x, +6x, +5x; =10 6)
X, —2x,+x;=5



3x, +2x, +3x; +2x, =1 X, —x,+3x;—x,=0

7) 2x, +3x, —x;+x, =0 ) 3x, +x, = 5x, =11
X, +x, = 2x,+x, =5x;+x, =2
X, +2x,+x, =8 X, +x;—x, =
2x, +5x, +x; +3x, =2 X +2x,+x;—x,=0

9) 4x, +6x, +3x; +5x, =0 10) 2x,+3x, +x; -2x, =1
X, —Xx,+x; =11 3x,+6x, +x, -2x, =4
2x, +3x; +x, =1 —X, = 2%, =X, +x, =2

3ananue II. Pemnth cuctemMy TMHEMHBIX YpaBHEHUH MaTpUUHBIM METOJIOM U MeTosioM Kpamepa.

X +x, +x;=-1
—2x,+x,=0 n=1,2,3,...10
nx; =5
KonTtponbnas padota Ne5. KommiekcHble uncia
3ananue I. BeIIOTHUTE yKa3aHHBIE ONEpalii HaJl KOMIUIEKCHBIMU YHCIaMH.

Q-2 G 2)

(24/3 - 2i)*
(3+/3 - 3)°
8(v/3 +in/3)
(-3 -4i)°

+(3+2i)2-50);

3) V2T T +(2-2)(3-2i) ; 4)
(l—l) ) )
T L (342)(2-50):
RPN YRR CREL
(2\/5—"_21) +(2-20)3-0); 6) m’ (=0,
i 1-i’
)Ei ’; +(3-1)(2i-5); 8)
(- 2+2z) A,
i + (2= 5)(~4+i);
o) B3+D° (502 10)
(1 i*
( l_l)lo 162
—( ) + (1 —5i@)i

3amanwue 1. 3anmucarh B TpuroHoMeTpuueckon (popme KOMIIJIEKCHBIE YHCIIA:

1) —6+6\/§; cos%ﬂ'sin(ﬁ—%);

2) 2i; sin£+icos£;
6 6
\/— z\/— V4 T
3) —+— —CcOS— —isin—;
2 2 12 12

1 T T
4) — \/g—i; cos— +isin—;
) 2( ) 2 2

5) —2(\/§+i); sinl —icosl;

6) 6(1—+/3i); cosl+isinl;

7) 5-5i; —sinl—icosl;

8) —12+12i; “cos X4 isin 2,
17 17



9) V3-i; 2cos(%”) —2isin(%[);

10) i—+/3; 2(cos§ + isin%);

3ananue 1. M1300pa3uTh JaHHOE TEOMETPUIECKOE MECTO TOUEK Ha KOMIUIEKCHON TIOCKOCTH.

1)|lz+1-31|=4, argz=nmn/2, 2)|lz-2+31|<5, argz=-m/3;
3) |z—3i| <1, arg z = 51/6; 4)|z+2i=>27, argz=-m;
5)|lz+21-3|<3, argz=0; 6)|z+3|+|z-21=5;

T z+3i+|z-1]<3; ) |z-(+1)|+|z+(1+21)=8;

Nz+1-i)|+]z-Q2+i)<10; 10)]z + (1 -2i)| +|z- 1| <6;

Konrtponbnast padora Ne 6. Teopust MHOrowsieHOB. [I[puBOIMMOCTS MHOTOWICHOB HA/T TOJISIMU
3aganue [. Pa3inoXuTh MHOTOWICHBI, HA MHOKHUTENH, HEMpUBOAUMbIe Hall nmojsiMu C, R u Q.

f(x) =x° +x° +x; 2. f(x)=x"+x’ +3x7 +2x + 2;
f(x) =27x*- 9x>+ 14x - 4; 4. fx)=x*-x’+2x°+x-3;
fx)=x"-2x7 -3 +4x +4; 6. f(x)=x"-x*+5¢-5x>+9x-9;
f(x) = x°+27; 8. f(x)=x"+2x-x"+2x+1;

f(x) = x*- 4x> + 8x” - 16x + 16;
Ax) =x -xX+x+x -x +xP—2x-2.
ananue II. Halinure Bce pauoHabHbIE KOPHU YPABHEHUS:
x*—6x>+15x-14=0;
x*=2x7 —8x* +13x-24=0;
X' =7x° —12x* +6x+36=0;
6x* +19x —=7x* —26x+12=0;
24x* —42x* —77x* +56x+60=0;
10x* —13x°+15x* —18x 24 =0.
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