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1. OBIIUE CBEAEHUSA

Vuebnas oucyunnuna «Mamemamukay N3y4aeTcs B nepeom, 6MopoM cemecmpax.
Kypcosas paboma/Kypcosoii npoexm — He ipeycMOTpeH(a)

1.1. ®opma MpoMEeKyTOYHOU aTTecTaIuu:

9K3aMeH
nepewiii CeMecTp - 9K3aMmeH
8MOpOTi CEMECTP - 9K3aMmeH

1.2.  Mecrto yuebHoti oucyuniunst B ctpykrype OITOIL

Vuebnas oucyuniuna Mamemamuxa omHocumcs K 0053amenbHOU 4acmu npocpammol.

Nzydenne oucyuniunbl ONUPACTCS HA Pe3yIbTaThl OCBOCHUS 00Pa30BaTEILHON POrPaMMBI
IPEBIAYIIETO YPOBHSI.

OCHOBOW JIsI OCBOSHUS OUCYUNIUHBL SIBISTFOTCS PE3YJIbTATHI 00YUICHHSI TIO MPEAIISCTBYFOIIIHM
JTUCIUTUTMHAM M TPAKTUKAM:

muciuiuinHa «MaTtemarnkay B 00BbeME CpeIHEro OOMmero oO0pa3oBaHHUS WM CPEIHETO
po¢eCCHOHAIBHOTO 00pa30BaHUs

PesynbTarel 00yueHUs M0 yuebHOU Oucyuniuke UCIIONB3YIOTCS MPU U3yUYSHUU CIICAYIOMNX
JVCIIATUTAH ¥ TIPOXO0XKICHUS PAKTHK:

- Teopus éeposimnocmett,

— OKoHoMuUYecKas oyeHKa UuHeecmuyull,

- Cmamucmuxa.

2. IEJM U IVIAHUPYEMBIE PE3YJIbTATHI OBYYEHMSI 1O
JTUCHUIIMHE

Hensamu u3yueHus oucyuniunst MaTeMaTHKa SBIISIOTCS !

- U3y4YeHUE TMOHATUH, TEpPMUHOB U (GOPMYJI MaTEeMaTHUKU, METOJIOB pEIICHHS
Pa3IUYHBIX 33]1a4 aHATUTUYECKON reoMeTpuH, AUPPepeHInaIbHOr0 U HHTETPaIbHOTO NCUUCIEHUS,
IuddepeHIMaIbHbIX YPaBHEHUH], pAI0B, CTATUCTUYECKOH 00pabOTKH TaHHBIX;

- (dbopMUpOBaHHE HABHIKOB HAYYHO-TEOPETHYECKOTO TMOAXO0Ja K PEIICHUI0 3a1ad
MpoEeCCHOHAIBHON HAIPaBJICHHOCTH M TPAKTHYECKOTO WX HKCIOJIB30BaHUS B JaJbHEHIIEH
npodeccuoHaNbHOM NesTeNbHOCTH;

- ¢dopmHpoBaHUE y 00y4arOLIMXCS KOMIETEHIUH, YCTAaHOBIEHHBIX 00pa30BaTeIbHOM

nporpammoii B coorserctBuu ¢ ®I'OC BO 1o naHHO#M JuCHUIUINHE;
PesynbpTatom 00ydeHus mo yueOHON TUCIUIUIMHE SBISETCS OBIaIeHHEe 00yJaIOIUMUCS 3HAHUSIMH,
YMEHHSIMH, HaBbIKAMU U OIBITOM JI€ATEIbHOCTH, XapaKTEPU3YIOLIMMH Ipolecc (GOpMUPOBAHUS
KOMIIETEHIIMH 1 00eCreunBaloIUMU JOCTH)KEHHE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHs y4ueOHOM
JTUCIUIUIAHBI.



2.1. ®opmupyemble KOMIIETEHUUN, HHAUKATOPBI TOCTHKEHNUS KOMIIETEHLIUH,
COOTHECEHHBIE C TUIAHUPYEMBIMU Pe3yJIbTaTaMU 00YUYESHHUS 110 OUCYUNTUHE:

Koa 1 HamMeHOBaHHe
KOMIIeTeHINH

Koa m HanmMeHOBaHHe
HHAUKATOPA
JOCTHKEHHUSI KOMIIETEHIIMH

Ilnanupyemble pe3yJibTAThI 00y4eHUs!
0 oucyuniuHne

VK-1

Cnocoben ocywecmensimo
NOUCK, KPUMUYECKUTL
AHAU3 U CUHME3
ungopmayuy, NPUMEHAMb
cucmemmwvil n00xoo 0Jisl
peueHust ROCMAGICHHbIX
3a0ay

HJI-YK-15
ITocnenoBarenapHOE penieHue
3ajiay, BbIpabOTKa
KOHKPCTHBIX aJITOPUTMOB U
YETKOE CJIEJOBAaHUE IIIaHY,
BBICTpaNBaHWE KOMOWHALINM,
MEPEKIIIOUYECHUE MEXK Y
3aJja4aMH, IPOCIIEKUBAHUE
IIPUYUHHO-CJIEICTBEHHBIX
CBSI3EH, CBI3aHHOCTH U
LIEJIOCTHOCTH JIOTHYECKUX
onepauui

—  Paszauuaem npu ananuze 6a306v1x
NPUHYUNOE 0bWUe U YacmHuvle
3AKOHOMEPHOCHIU
ecmecme@eHHOHAY YHYIX,
00WEUHIICEHEPHDIX U
MamemMamuyeckux OUCYUNIUH,

—  Paccmampusaem memoowi
MamemMamudeckux OUCYUNIUH u
MaAmemMamuiecko2o
MOOenuposanus 8 Kauecmee
UHCMPYMEHMA QOCMUICEeHUs 3a0a4
8 npogheccuonHanrbHol
desamenbHOCMU

Buisisnsaem 6 npoyecce meopemuueckoco

U IKCnepumermailbHo2co uccneo008anusl
00veKkmos cyuecmeerntvle u

MAN03HAYUMDbLIE ¢aKWlOpbl,‘

OIIK-2

Crniocoben
OCYIIECTBISATH COOP,
00paboTKy 1 aHaIH3
JTAHHBIX, HEOOXOMMBIX
IUTSL pELICHUS
MOCTaBIIEHHBIX
YIpaBICHYECKHX 33124,
C UCIIOJIb30BaHUEM
COBPEMEHHOTO
WHCTPYMEHTApUS U
MHTEJIEKTyaIbHbIX
MH(}OPMALIOHHO-
AQHAIUTUYECKUX CUCTEM

HJ-OIIK-2.1
Hcnonp30oBaHne 3KOHOMHUKO-
MaTeMaTHn4YCCKOro
UHCTpYMEHTapus cOopa,
00paboTKH U aHAIM3a
JTAHHBIX, HEOOXOIMMBIX JIJIS
peenus

MOCTaBIIEHHBIX
YIPaBICHYCCKUX 33]1a9

UJI-OIIK-2.2
Hcnons3oBanue
COBPEMEHHOTO
WHCTPYMEHTapUs U
MHTEJUIEKTYaJIbHBIX
MH(OpPMaLIOHHO-
AHATUTHYECKUX CUCTEM

HJ-OIIK-2.3

Buvioenenue 3akonomepnocmeti
cbopa, obpabomxu u aHanuza
OAHHbBIX, HEOOX0OUMBIX O
peuleHus. ynpagieH4eckux 3a0ay

HJ-OIIK-2.4

Dopmynuposarue npobnem,
BO3HUKAIOWUX 8 npoyecce coopa
U U AHATU3A OAHHBIX,
HeoOX00UMbIX 0151 peteHs]
NOCMABLEHHBIX

YnpasieHuecKux 3a0au

—  Pasznuuaem npu ananuze 6a306vix
NPUHYUNO8 obwjue u 4acmmuole
3aKOHOMEpPHOCMU
ecmecmeeHHOHAYYHbIX,
obueundCceHepHbIX U
MamemMamudeckux OUCYUNIUH,

—  Paccmampusaem memoout
Mamemamu4ecKux OUCYUNIUH U
Mamemamu4eckozo
MOOenuposanus 8 Kawecmee
UHCMPYMEHmMAa OOCMUMCeHUs 3a0a4
6 npogeccuonanvbHou
oesmenbHoCmu

— Buiasnsem 6 npoyecce
Meopemuyecko2o U IKCHEPUMEHMATbHO2O0
uccne008anus 00beKmos cywecmaennbvle u
ManosHavumvle hakmopul;




Kox 1 HamMeHOBaHHE
KOMIIeTeHIIHH

Koa n HaumeHoBaHue
HHIMKaATOpa
JAOCTHXKCHHUH KOMIICTCHIINHN

IInanupyemble pe3yJibTaThI 00y4eHUs!
10 OucyunIuHe

HJ[-OIIK-2.5
Cucmemamuszayusi OQHHbIX,
HeoOX00UMbIX 0151 peuleHus
NOCMABNIEHHBIX YINPAGIEHUECKUX
3a0au, ¢ UCNOAb30BAHUEM
COBPEMEHH020
uHCcmpymenmapusi u
UHMENIeKMY AIbHBIX
uHpopmMayuorHo-
AHATUMUYECKUX CUCTEM

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

O61mas TpyA0EMKOCTh Y4eOHON AUCHUILIMHBI IO y4eOHOMY TUIaHy COCTaBJISIET:

10 OYHO-3A04HOU (hopme 00yyeHUs — 10 3.e. 320 yac.

3.1. Crpykrypa yueOHON AUCIUILIUHBI AJ1 00YUYaIOIMIMXCS 110 BUIaM 3aHATHM
(ounas ghopma odyuenus)

3.2.  Crpykrypa yueOHOUN AUCIMILTAHBI/MOIYIIS sl 00y4aroluXcs M0 BUIaM
3aHATUH (OYHO-3a04HAs hopma 0OyyeHUs)

CTpyKkTypa H 00beM TUCHUILINHBI

OHTAKTHASI ayIUTOPHAsI padoTa, amocTosiTeIbHasi paGora
K 0 C 0
’E qac oGy4arouierocs, 4ac
T 3}
e ]
= = E =
> e F-‘ < < =:\ R @
O0beM U CHHUILIHHBI £ e @ 5 7 S8 | §| S8
2
10 ceMecTpaM P ) Z 3 E = £ o SE |35 S| Z =
2 E 2 g gz | &5 | g2 | IS |E & 2E
== s G e = 5 8 seo & E| z=
= = i = = = g - £ s
35 S = | EE| 25| E5 | B8 |gzE| ¢
53 = = 2 = S = 2= Qo 9 S o = 3
& = ) <% S = © - S = o & S © > S =
S = 151 ) = ® = (== > = ® e o =
= Q = =) = oM = = 2z & ISR -Tr— =)
1 cemectp 9K3aMEeH 160 34 34 60 32
2 ceMecTp 9K3aMeH 160 18 18 92 32
Bcero: 320 52 52 152 64

3.3. Crpykrypa yueOHON AUCHUTITUHBI/MOAYJIS 1151 00yJaromuXxcs Mo BUIaM
3aHIATHH (3a0yHas hopma obyuenus)




3.4.
3.5.

CrtpykTypa yuyeOHON AUCIUILIMHBI/MOTYJIS 7151 00yUaroluXCcs M0 pa3jesiaM U TeMaM JUCHUILTMHEL: (04Hast popma oOyueHus)

CtpykTypa y4eOHOM TUCIIUILTAHBI/MOTYJIS T 00y4YaIONIMXCs TI0 pa3jiesiaM U TeMaM TUCIUILTUHBL: (OYHO-3a09Hast popma
0o0yueHus)

ILnanupyemsbie

Buabl yue0Hoii padoThl

(KOHTpOJIMpYeMBbIe) KonrakTHas pa6ora
Pe3yILTATHI N = Buasbl u q)gle,l KOHTPOJIbHBIX
OCBOCHHUS: o o Z = S : MepONpUsITHIA, 06ecneqp}JBammne 1o
KoA(bI) 3 HaunmeHnoBanue Pas1e/IoB, TeM; @ g g E z g ::, 5 COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
dhopmupyemoii(bIx) ¢opma(bl) IPOMEKYTOYHOI aTTeCTALMH g e = 5 g o & E s yCIIeBaeMoOCTH;
KommeTeHuuu(ii) u = 2 g §3 = 2 E = :» (pOpMBI IPOMEKYTOYHOI0 KOHTPOJIS
HHIHKATOPOB s £ E &5 £ Z S S5 CHEeBAEMOCTH
JOCTHKEHHS 5 2 = T E g = z = y
KOMNeTeH Uil = =5 el = = O A
IlepBblii cemMecTp
YK-1: Pa3nea |. BBenenue X X X X 12
NA-YK-1.5 Tewma 1.1 2 DopMBI TEKYIETO KOHTPOJIA
OIIK-2: Kommnekcupie uncia. Metoq MaTeMaTHIeCKOM WHIYKITHH. o pasneny I
WA-OIIK-2.1 [Tpaktuaeckoe 3anstre Ne 1.1 2 YCTHEIH OmIpoC.
N/I-OIIK-2.2 KomruiekcHbie yrcia. MeTos MaTeMaTnyeCKOW MHTYKIHH.
NA-0OI1K-2.3
NA-0OI1K-2.4
NA-OIIK-2.5
YK-1: Paznea Il. JIuneiinas aaredpa X X X X 12 DOopMBI TEKYIIETO KOHTPOJIS
NJI-YK-1.5 Tema 2.1 2 o pasneny Il:
OIIK-2: CucTeMbl TMHEHHBIX YpaBHEHUH. MaTpula v paciiupeHHast YCTHBIN OTpPOC.
NA-OIIK-2.1 MaTpuua cucteMbl. OCHOBHBIE ONEpaly HaJ MaTPHLIAMHU.
NI-OIIK-2.2 Tema 2.2 2
WI-OIIK-2.3 Onpenenurenu u npasuino Kpamepa. CBoiicTBa ONpeaeuTENe.
WA-OIIK-2.4 MHuUHOpBI 1 alredpanvecKue JOMOTHEHHUSI.
NJ-OIIK-2.5 Tema 2.3 2
O6patHas matpuna. CoBMECTHBIE OTPEAETICHHBIE, COBMECTHBIE
HEONpEJIETIEHHbIE U HECOBMECTHBIE cucTeMbl. Meron I"aycca.
IIpakTnueckoe 3ansatue Ne 2.1 2
Onepanuu HaJl MAaTPUIIAMH.
IIpaxTrueckoe 3arstue Ne 2.2 2
Meton Kpamepa peliieHusi CUCTEM JIMHEUHBIX YPaBHEHHUMN.




Ilnannpyemblie

Buibl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pesyabTaThi o = Buasl 1 ¢gopmMbl KOHTPOJIBHBIX
OCBOEHMSI: o © E = S % MepOoNnpusiTHii, 06ecneqp}‘3ammne mno
KOJ(BI) 3 HanmenoBanne Pasaelos, Tem; ® 2 g £ = g ; 5 o COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
¢opmupyemoii(bix) ¢opma(bl) MPOMEKYTOUHOM aTTEeCTALUH g o = 5 g o < = = yCIIeBaeMOCTH;
KomneTeHuuu (i) n =) E 3 ;._\3 § E § S g (pOpPMBI IPOMEIKYTOTHOT0 KOHTPOJISI
MHIUKATOPOB | % | 88| £5 | 8 ycneBaeMocTH
ROCTH:KEHUS é E' E é g E I:‘% g 8 g
KOMIIETCHIIMHA
[IpakTrueckoe 3anstue Ne 2.1 2
Ob6parnas matpuna. Meron ["aycca penieHus: cucTeM JIMHEHHBIX
YpaBHEHUH.
YK-1: Pa3nea |11. BekTopnas ajreopa X X X X 12 DOpMBI TEKYIIETO KOHTPOJIS
NA-YK-1.5 Tema 3.1 2 o pazzaeny Il
OIIK-2: BexTtopsl. Onepanuu Haa BeKTopaMu. JIMHEIHO 3aBUCUMBIE U YCTHBIH o1Ipoc.
NA-OIIK-2.1 HE3aBHCHUMBIEC CUCTEMBI BeKTOpOB. IloHsATHS Oa3mca.
UJ-OIK-2.2 | Tema 3.2 2
WA-OIIK-2.3 CrasisipHO€e, BEKTOPHOE M CMEIIAHHOE TIPOU3BEICHUS BEKTOPOB.
NJ-OIIK-2.4 HX cBoiicTBa.
NI-OIIK-2.5 IIpakTrueckoe 3anstue Ne 3.1 2
JIuHelHO 3aBHCHMBIC M HE3aBUCHMBIE CHCTEMbI BEKTOPOB.
IIpaxTrueckoe 3anstue Ne 3.2 2
CkayispHO€, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHHUS] BEKTOPOB.
YK-1: Paznea IV. AHaauTH4ecKasi reoMeTpusi X X X X 12 DOopMBI TEKYIIETO KOHTPOJIS
NA-YK-1.5 Tema 4.1 2 o pazzeny 1V:
OIIK-2: YpaBHEHHUs IPSIMOM HA INIOCKOCTU M B IPOCTPAHCTBE. YCTHBIN ompoc.
NA-OIIK-2.1 Tema 4.2 2
WI-OIIK-2.2 YpaBHEHUsI INIOCKOCTH B MPOCTPAHCTBE.
UJ-OIIK-2.3 Tema 4.3 2
NJ-OIIK-2.4 VpaBHeHHe NPAMOii M IIIOCKOCTH B HOPMaIbHOH (opme. Yrom
NA-OIIK-2.5 MEXy IPSMBIMU U TTIOCKOCTSIMH, PACCTOSTHUE OT TOYKH 10
TPSIMO M IIJIOCKOCTH.
Tema 4.4 2
JIvHMM BTOpOro MopsijiKa.
[TpakTrueckoe 3aastue Ne 4.1 2




Ilnannpyemblie

Buibl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
PesyIbTaThI o = Buasl 1 ¢gopmMbl KOHTPOJIBHBIX
OCBOCHHS: o © E = S % MepONPUSTHH, 06ecneqp}‘3ammne 1(1)
KOJ(BI) 3 HanmenoBanne Pasaelos, Tem; ® 2 g £ = g ; 5 o COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
¢opmupyemoii(bix) ¢opma(bl) MPOMEKYTOUHOM aTTEeCTALUH g o = 5 g o < = = yCIIeBaeMOCTH;
KOMIeTeHnuu(ii) u E“ E = E_\E E E § E 4 (opMBbI NPOMEKYTOYHOI0 KOHTPOJIA
MHIMKATOPOB = £% | 885| £E | 8 ycneBaeMocTH
}.‘lOCTI/I)KeHl/Iflv é E' E é g E I:‘% g 8 g
KOMIIETCHIIMHA
YpaBHEHHUsI IPSIMOM Ha TJIOCKOCTH.
IIpaxTrueckoe 3anstue Ne 4.2 2
YpaBHeHHUs NPSIMOI U IJIOCKOCTH B MPOCTPAHCTBE.
[IpaxTrueckoe 3anstre Ne 4.3 2
VYriel MeX Iy NpSMBIMU U TIOCKOCTAMU. PaccTosHus 1o
IPSIMBIX U INIOCKOCTEH.
[IpakTrueckoe 3anstue Ne 4.4 2
JIvHMM BTOpOTrO MopsiiKa.
YK-1: Paznen V. [lonsiTue npenesa X X X X 12 ®DOopMEBI TEKYIIIETO KOHTPOIIS
NJI-YK-1.5 Tema 5.1 2 o pasueny V:
OIIK-2: UucnoBele nocaeaoBareabHocTU. [Ipenen nocieqoBaTeIbHOCTH. YCTHBIH ompoc.
NJI-OTIK-2.1 Tema 5.2 2
WA-OIIK-2.2 [penen gpyHxuun. HenpeppiBHOCTD QyHKIMH
NA-OIIK-2.3 IpakTuueckoe 3ansTue Ne 5.1 2
NA-OIIK-2.4 [Ipenen nocienoBaTeIbHOCTH
U-OIIK-2.5 IIpakTrueckoe 3anstue Ne 5.2 2
[penen GyHnkimu.
YK-1: Paznen VI. luddepennuaibuoe ucHucjeHue X X X X 16 DopMBbI TEKYIIETO KOHTPOJIS
NA-YK-1.5 Tema 6.1 2 o pazzeny VI:
OIIK-2: IMonsTus npousBoaHOM U AUGHEPEHIUPYEMOCTH. YCTHBIH OIIpoc, KOHTPOJIbHAs padoTa.
NJI-OIK-2.1 Judpepennnan. IIpon3BoHbIe BHICIINX MOPSIKOB.
NJI-OIIK-2.2 Tema 6.2 2
WA-OIIK-2.3 OcHoBHbIE TeopeMbl auddepeHImanpHoro ncurcieHus: depma,
NJI-OIIK-2.4 Poms, Jlarpanxka, Komu.
NJ-OIIK-2.5 Tema 6.3 2
IIpaBuio Jlonurans.




Ilnannpyemblie

Buibl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi N = Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o © E = S % MepONPUSTHH, 06ecneqp}‘3ammne 1(1)
KOJ(BI) 3 HanmenoBanne Pasaelos, Tem; ® 2 g £ = g ; 5 o COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
Q)opanyeMon(:)Ix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH g § = 5 g § E = g ycIeBaeMoCTH;
KomneTeHuuu (i) n Eﬁ = = ;._\3 § EE E < ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
MHIMKATOPOB = £% | 885| £E | 8 ycneBaeMocTH
JOCTHKEHUS o) S = S = =TS < 'S
KOMIIETeHIHi = B & RaR HE o &
Tema 6.4 2
Dopmyasl Teinopa u MakiiopeHa.
Tema 6.5 2
[Tpumenenune muddhepeHnInaTbHOTO HCUYUCICHUS K
WCCIIIOBAHUIO TIOBeICHUsI (DYHKIIHU.
IIpaxTrueckoe 3anstTue Ne 6.1 2
Beruncnenne npousBoasbix. JlorapudmMudeckrue npou3BoIHbIE.
[IpaxTrueckoe 3arstue Ne 6.2 2
[Tpou3BoaHbIe HESBHBIX GYHKUIWI U GYHKUIUH, 3aJaHHBIX
apaMeTpPUYECKH.
IIpakTrueckoe 3anstre Ne 6.3 2
[IpaBuio Jlonurans.
[IpaxTrueckoe 3ansatue Ne 6.4 2
Dopmyasl Teinopa u MakiiopeHa.
IIpakTrueckoe 3anstue Ne 6.5 2
HccnenoBanne noBeeHus PyHKINH.
Ox3ameH X X X X X 9K3aMeH 1o OmiieTam
HUTOI'O 3a nepBblii cemecTp 34 34 72
Bropoii cemecTp
YK-1: Pa3nen VII. UHTEerpainHoe ncyucIeHne X X X X 30 @DOpMBI TEKYIIET0 KOHTPOJIS
NA-YK-1.5 Tema 7.1 1 o pasneny VII:
OIIK-2: IlepBooOpazHas u HeonpeaeneHHbIH nHTErpai. OCHOBHBIE YCTHBIN ompoc.
Na-OIK-2.1 METO/bl UHTETPUPOBAHMSL.
NA-OIIK-2.2 Tema 7.2 1
NJ1-OIIK-2.3 WHTerpupoBaHue paudoHaIbHBIX GyHKIHU. HTErpupOoBaHue
MA-OIIK-2.4 TPUTOHOMETPHUYCCKUX U UPPAMOHATBbHBIX DYHKIIHH.




Ilnannpyemblie

Buibl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi n = Bujaer n (bgle,l KOHTPOJBHBIX
OCBOEHHSI: © o Z = 9 z MepONpUsTHIA, Oﬁecneqy‘l‘Balomne mno
KOJ(BI) 3 HanmenoBanne Pasaelos, Tem; ® 2 g £ = g ; 5 o COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH g o = 5 g 2 E = g ycIeBaeMoCTH;
KomneTeHuuu (i) n =) E 3 ;._\3 § E S S g (pOpPMBI IPOMEIKYTOTHOT0 KOHTPOJISI
MHIMKATOPOB = £% | 885| £E | 8 ycneBaeMocTH
JOCTHKEHUS o) S = S = =TS < 'S
KOMIIETeHIHi = B & RaR HE o &
NA-OIIK-2.5 Tema 7.3 1
OnpeneneHHbiii naTErpai. Heodxomumoe 1 10CTaTouHOe
YCIJIOBUS €T0 cyllecTBOBaHUA. OnpeieIeHHbIN HHTErpal ¢
MEPEMEHHBIM BepXHUM npeaenoM. @opmyna HeroToHa
JleiiOnuna.
Tema 7.4 1
HecoOcTBennsie uaTerpanst 1 u 2 poga.
[IpakTrueckoe 3anstue Ne 7.1 1
Beruucnenve uaTerpanoB. MeTos 3aMeHbl IEPEMEHHON U
3aHeceHus 1oj 3HaK juddepeHnmaia.
IIpakTrueckoe 3anstue Ne 7.2 1
WHTerpupoBaHue 1o 4acTsiM.
IIpaxTrueckoe 3anstue Ne 7.3 1
HHTerprpoBanne paioOHAIBHBIX, HPPALMOHATIBHBIX U
TPUTOHOMETPUUECKUX (PYHKIIHH.
IIpaxTrueckoe 3anstue Ne 7.4 1
HecoOcTBeHHBIE HHTETPAJIBI.
YK-1: Paznena VIII. ®yHKIMH HECKOJIbKHUX NepeMeHHbIX X X X X 30 DOopMBI TEKYIIETO KOHTPOJIS
NA-YK-1.5 Tema 8.1 1 o pazzeny VIII:
OIIK-2: [NonsTne QyHKIMM HECKOIBKUX TiepeMeHHBIX. [Ipenen GyHkmn YCTHBIN ompoc.
Na-OIK-2.1 HECKOJIbKMX NIEPEMEHHBIX.
NJ-OIIK-2.2 Tema 8.2 1
NJI-OIIK-2.3 HuddepeHuupyeMocTs GyHKIMH HECKOIBKUX MEPEMEHHBIX.
NJI-OI1K-2.4 YacTHEIE IPOM3BOIHBIE.
WJI-OlK-2.5 Tema 8.3 1
IIpon3BogHas o HanpasieHuU. I'painueHT.




Ilnannpyemblie

Buibl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi n = Bujaer n (bgle,l KOHTPOJBHBIX
OCBOEHHSI: © s £ = 9 z MepONpUsTHIA, Oﬁecneqy‘l‘Balomne o
KOJ(BI) 3 HanmenoBanne Pasaelos, Tem; ® 2 g £ = g ; 5 o COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH g o = 5 g 2 E = g ycIeBaeMoCTH;
KommeTeHuuu (i) u =) E = ;._\3 § E S S g (POPMBI IIPOMEKYTOYHOT0 KOHTPOJISt
MHIMKATOPOB = £% | 885| £E | 8 ycneBaeMocTH
JOCTHKEHUS o) S = S = =TS < 'S
KOMIIETeHIHi = B & RaR HE o &
Tema 8.4 1
OKcTpeMyMbl (DYHKIIMH HECKOJIBKUX TEPEMEHHbIX.
Tema 8.5 1
Kpatubie unrerpansl. Onpenenenyue JBOHHOTO HHTErpaa.
CsenieHue JIBOITHOTO MHTETpajia K MOBTOPHOMY.
Tema 8.6 1
3amMeHa IEpeMEHHBIX B IBOMHOM HHTerpaie. [lonstue
Sxobuana.
IIpaxTrueckoe 3anstue Ne 8.1 1
Beruucnienne npeienoB QyHKIMH HECKOIBKHUX MTEPEMEHHBIX.
IIpakTrueckoe 3anstue Ne 8.2 1
YacTHbIe TPON3BOAHEIE.
IIpaxTrueckoe 3ansTue Ne 8.3 1
[IpousBoaHas 1Mo HampaBieHUIO. [ paaueHT.
IIpakTrueckoe 3anstue Ne 8.4 1
OKkcTpeMyMbl QYHKIMN HECKOJIBKUX NEPEMEHHBIX.
IIpaxTrueckoe 3ansTue Ne 8.5 1
Brruncienne ABOWHBIX M MOBTOPHBIX HHTETPAJIOB.
IIpakTrueckoe 3anstue Ne 8.6 1
Brrunicnenre JBOMHBIX U MOBTOPHBIX HHTETPAJIOB B IMOJISIPHBIX
KOOpIMHATAX.
YK-1: Pa3nen 1 X. O0bIkHOBeHHbIe T (epeHIHATbLHbIE X X X X 32 @OpMBI TEKYILIETO KOHTPOJIS
NA-YK-1.5 YPABHEHHsI o pazzeny 1X:
OIIK-2: Tema 9.1 1 YCTHBIH OIIPOC, KOHTPOJIbHAS paboTa.
NJa-OIK-2.1 [Monsitre nuddepeHanbHOTO ypaBHEHHs. Y PaBHEHUS C
HJI-OIIK-2.2 Pa3IESIONIMMUCS IEPEMEHHBIMU.
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Ilnannpyemblie
(KOHTpOJIMPYyeMbIe)
pe3yabTaThl
OCBOEHHSI:

KO/ (bI)
(popmupyemoii(bix)
KoMHneTeHuuu(if) u
HHIUKATOPOB
JOCTHKEHUS
KOMIIeTeHIH I

WJI-OTIK-2.3
WJI-OTIK-2.4
WJI-OTIK-2.5

HaumeHnoBaHue pa3jesoB, TeM;
¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH

Buibl yueOHOH padoThl

KonTakTHasi padoTa

IIpakTH4eckue
3aHATHS, YaC
JlaGopaTopHbie
pa6oTtsl/
HHAMBHAYAJbHbIE

I[IpakTuyeckas

MOAroTOBKAa, yac

CaMocTosiTeJILHAS
pa6ora, yac

Tema 9.2
Onnoponanbie nudhepeHInanbHbIC YPAaBHCHUS. Y paBHEHMS,
CBOJISIIIUECS K OJTHOPOIHBIM.

| Jlekuuu, yac

Tema 9.3
Jluneitnble quddepeHnnaNbHbIe YPaBHEHHS, YPaBHEHHE
bepnymun, ypaBHeHue Pukkaru

Tema 9.4
YpaBHenus B monHbIX nuddepennuanax. MHTerpupyrommi
MHOKUTEJIb.

Tema 9.5
YpaBHeHHs, Hepa3pelleHHbIe OTHOCHTEIHHO POU3BOTHOM.

Tema 9.6
OHOpOAHBIC TMHEHHBIC YPABHEHHSI BBICITUX MOPSIKOB.

Tema 9.7

HeopxHopoaHbIE THHEHHBIC ypaBHEHHS BBICILINX ITOPSIIKOB.
Merton HeonpeneneHHbIX k03 duimenToB. Pemenne ypaBHeHMH
C MPaBOH YaCTHIO CHEMUATFHOTO BHJIA.

Tema 9.8
Cucrembl THHEHHBIX U hepeHInaIbHBIX YpaBHEHUH.

IIpakTudeckoe 3ansaTue Ne 9.1
[onstue nuddepeHnanTb-HOTO ypaBHEHHS. Y PaBHEHUS C
pa3IeIsOIUMUCS IEPEMEHHBIMHU.

IIpakTudeckoe 3ansTre Ne 9.2
Onnopoznbie nudhepeHInanbHbIC YPaBHEHUs. Y paBHEHMS,
CBOJISIIIIUECS] K OJTHOPOIHBIM.

IIpakTuueckoe 3anstre Ne 9.3

Buasl 1 ¢gopmMbl KOHTPOJIBHBIX
MeponpusiTHii, 06ecneYnBaoIue 10
COBOKYIHOCTH TeKyIIHii KOHTPOJIb
ycneBaeMoCTH;

(opMBI TPOMEKYTOYHOT0 KOHTPOJIA
ycneBaeMoOCTH
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Ilnannpyemblie

Buibl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi N = Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOEHHMSI: o - " 8 % MeponpHsITHIi, 00ecrieTnBaIoIHe 10
Ko(b1) HanmeHoBaHue Pa3/esioB, TEM; ° 2o 2 4 s 7 = COBOKYIHOCTH TEKYIIHI KOHTPOJIb
(popmMupyemoii(bIx) ¢opma(bl) IPOMEKYTOYHOI aTTECTAIIMI g § g S § % = § yCIeBaeMOCTH;
KomneTeHuuu (i) n =) = 2 ;._\3 § =L S g (pOpPMBI IPOMEIKYTOTHOT0 KOHTPOJISI
MHIHKATOPOB 2 L8 | g8=5| %2 | g8 ycIeBaeMocTH
AOCTHHKEHUS = & = = € = 2 E) & ‘g
KOMIIETeHIHi i a= = =
Jluneitnble nuddepeHunanpHble YpaBHEHNS, YPAaBHEHHE
bepnymun, ypaBHeHue Pukkaru
[IpaxTrueckoe 3anstue Ne 9.4 1
YpaBHenus B monHbIX nuddepennuanax. MHTerpupyrommi
MHO>KUTEIIb.
IIpaxTrueckoe 3anstue Ne 9.5 1
YpaBHEHHs], HEpa3pEIIEHHbIE OTHOCHTENBHO POU3BOTHOM.
[IpaxTrueckoe 3anstue Ne 9.6 1
OpnHopoHbIe IMHEIHbIE YPAaBHEHHUS BRICIIUX MOPSAKOB.
IIpaxTrueckoe 3anstue Ne 9.7 1
HeonHoponHele nuHENHHbBIE ypaBHEHUS BBICIINX HOPSIKOB.
Metoa HeonpeaeaeHHbIX KO3 PUuneHToB. Peienne ypaBHeHU
C IIPaBOM YaCThIO CHIELMAIBHOIO BUJIA.
IIpaxTrueckoe 3austue Ne 9.8 1
CucteMsbl JTMHEHHbIX AuddepeHIMaNbHbIX YPABHEHHH.
OKk3aMeH X X X X 32 9K3aMeH 110 OuieraMm
HUTOI'O 3a BTOpOIi ceMmecTp 18 18 124
HNTOI'O 3a Bech epuon 52 52 216
3.6. Crpykrypa yueOHOI NUCIUTUIMHB/MOAYIIS ISl 00yJaromuXcs Mo pa3zesiaM U TeMaM JIUCHUIUIMHEL: (3a04Has popma 00ydeHHs)
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3.7. Kparkoe comepxanue yueOHOU OUCYUNTUHDL
HaumeHoBaHHe pa3jaea
Ne HMEHOBAHHME pas/iciia | Copep:xanue pa3aesa (TeMbl)
TEeMbI JTUCHUIIJINHBI
Paszgean | BBenenune
Tema 1.1 Kommekcurie uncia. Meton ITonsTHE KOMITIIEKCHOTO YHcaa. AkcnoMaTnka I'aMHIbETOHA.

MaTeMaTH4YECKOM WHAOYKIUHA.

AnreOpandeckasi, TPUTOHOMETPUYCCKAs U MIOKa3aTeIbHAS
(hopma 3amucu KOMIUIEKCHOTO uncia. Gopmyrna Myaspa.
N3Bneuenue KOpHs N-0M CTENEeHU U3 KOMIUIEKCHOTO YKCIIa.
Metoa MaTeMaTUYeCKON MHIYKIIUH.

Pazgen Il | Jluneiinas anredpa

Tema 2.1 | Cuctemsl TMHEHHBIX CucreMbl TMHEWHBIX YpaBHEHHNA. MaTpua U paciivpeHHas
ypaBHeHU#. Matpuua u MaTpuua cucteMsl. CioxeHre MaTpULl, YMHOKEHUE Ha YHCIIO,
pacIIupeHHas MaTpuia YMHO)XEHHE MaTpHLl, TpaHcoHupoBaHue. CBoiicTBa onepanui
cuctembl. OCHOBHBIE HaJ MaTpHUILIaMHU.
oIepaiyy HajJ MaTpULIaMHU.

Tema 2.2 | OnpeaenuTend U MpaBUio Ornpeaenurenn BTOPOTO U TPETHETO Topsaka. Teopema
Kpamepa. CpoilicTBa Kpamepa. Onpenenurens npou3BojbHOTo nopsaaka. CoicTa
onpenenuteneid. MUHOpHI 1 onpenenuteneid. [IoHsTHSI MUHOpPA, TONOJHUTEIBHOTO MUHOPA,
anreOpanyeckre JIOTIOTHEHUsT | anreOpanveckoro JOMOJTHEHUs. Pa3nokeHue onpeaenuTes mno

ctpoke i cTosobiry. Teopema Jlammaca.

Tema 2.3 | O6paTHast MaTpwIa. Teopema o CcyIIecTBOBaHUH U €TMHCTBEHHOCTH OOpaTHOM
CoBMecTHBIE ONpe/ieieHHble, | MaTpHibl. Beruucinenne oOpaTHOM MaTpHUIIBI METOAOM
COBMECTHBIE HEOTIPE/IETICHHbIE | IPUCOEINHEHHON MaTPHUIIBL.

Y HECOBMECTHBIE CHCTEMBI. CoBMeECTHBIE OIPEIEIEHHBIE, COBMECTHBIE HEOIIPEAECIICHHBIE U
Meton I'aycca HECOBMeECTHbIE cucTteMbl. Metop "aycca.

Pazgen BekTopHasn anaredpa

1l

Tema 3.1 | Bekropsl. JIuneitno BexTtopsl. CroxkeHue, BeIYMTaHUE, YMHOXKEHHE BEKTOpa Ha
3aBHCHMBIE U HE3aBHCHUMBIE ckasp. [lonsaTue nuHeiHo KOMOMHALINY, TPUBHAIIBHbBIE U
CHUCTEMBI BEKTOPOB. HETpUBHAJIbHBIC JTHHEIHbIE KOMOWHanWu. JInHEHHO

3aBHCHMBbIE U HE3aBUCHUMBIE CHCTEMBI BEKTOPOB. [loHATHS
Oasmuca.

Tema 3.2 | CransipHOe, BEKTOPHOE U CxkasipHOE, BEKTOPHOE ¥ CMELIaHHOE TIPOU3BEACHNUS
CMEIIAHHOE IIPOU3BEICHUSL BEKTOPOB. X reomeTrpuieckuii cmbici. CBONCTBA CKaJISIPHOTO,
BEKTOPOB BEKTOPHOTO ¥ CMEIIAHHOTO Npou3BeieHuil. OpHeHTHpOBaHHASA

IUIOIA/1b, OPUEHTHPOBAHHBIN 00BEM.

Pazpen AHaJIUTHYECKAs1 FeOMeTpHs

v

Tema 4.1 | YpaBHeHus npsaMoii Ha CriocoObl 3a1aHusl ypaBHEHHH NPSIMON. DKBUBAJIEHTHOCTh
IUIOCKOCTH U B IIPOCTPAHCTBE | cOCOOOB 3amanusi npsiMoil. IloHsTrs HOpManu u

HAaIpPaBJSIOLIET0 BEKTOPA.

Tema 4.2 | YpaBHEHUS IIOCKOCTH B CriocoObl 3ajaHnsl YpaBHEHHH IIOCKOCTH B IIPOCTPAHCTBE.

MIPOCTPAHCTBE OKBHUBAJICHTHOCTH CTIOCO00B 3aanus npsimoil. [lousTus
HOPMAaJIM ¥ HANPaBJISIOIIUX BEKTOPOB INIOCKOCTH.

Tema 4.3 | YpaBHeHue npsmMoi U YpaBHeHHE NPSMOH U TUIOCKOCTH B HOpMaJIbHOU (opme. YTomn
IUIOCKOCTH B HOPMaJIBHOM MEXy MPSAMBIMU U INTIOCKOCTSIMH, PACCTOSTHUE OT TOUKH 10
dopme. Yrom mexy MpsIMO | MI0cKocTH. CTaHIapTHBIE CTEPEOMETPUUYECKUE U
MPSIMBIMH U IIIOCKOCTSIMH, TUTAHUMETPHUYECKHUE 3a/1aUH.
paccTosHUE OT TOUKH JI0
TPSIMO M TIJIOCKOCTH

Tema 4.4 | JIuHMK BTOPOTO MOPSAIKA Jluaum BTOpOTO Mopsinka. MaBapuanTsl. OnpeneneHue THIA

JIMHUM BTOPOTO MOPSIIKA C ITOMOIIBIO HHBAPHAHTOB.
BrIpox/1eHHE ¥ HEBBIPOKICHHBIE JIMHHUM.
Pazgen V | IlonsiTue mpenena
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Tema 5.1 | Yucnossle IlonsTre yncioBoil mocnenoBaTenbHOCTH. OrpaHUYEHHBIE,
mociietoBaTebHOCTH. [Ipenen | HeorpaHUYCHHBIE, 06CKOHEYHO OOJIbITNE, OECKOHEUHO MaJTbIe,
MOCIIEI0BATENBEHOCTH MOHOTOHHBIE ITocneaoBaTenbpHoCTU. [Ipenen

nocieaoBaTeNbHOCTH. CBOMCTBA CXOAAIINXCS
MOCIIEAOBATEIEHOCTEH.

Tema 5.2 | Ilpenen pyHKINH. Omnpenenenns npenena ¢yakuun no ['eitre u mo Komrmy,

HenpepbiBHOCTD DyHKIIUH 9KBHUBAJICHTHOCTH onpezeneHuil. [lonsTus npaBoro u aeBoro
npenena. OnpeneneHue HeMPEPHIBHOCTH (QyHKIHH.
Kiraccuduxkarus Touek paspeiBa. Bropas Teopema
Beliepmrpacca.

Paszpnen JuddepeHunaibHOe HCUHCTCHHE

Vi

Tema 6.1 | [ToHATHS TPOU3BOIHON U [NonsTus mpousBoaHO 1 auddepentupyemoctu. [IpaBas u
nmud hepeHIIPyEeMOCTH. neBas npousBoanble. Juddepenmnuan. [Ipon3BomHas CI0KHOMH,
Huddepennuman. oOpatHol. HesiBHO# 1 mapaMeTpUYeCcKH 3alaHHOM (DYHKITHIA.
IIpou3BoaHbIE BBICIINX IIpon3BoaHbIE BBICIIMX HTOPSIIKOB.

OPSIIKOB

Tema 6.2 | OCHOBHBIE TEOPEMBI Teopembr @epma, Pomss, Jlarpanxka, Komm
T QepeHInaTEHOT0
VCUYHCIICHHSL.

Tema 6.3 | IIpaBuio Jlonurans Teopema Jlonurans. PackpeiTie HeonpeaeIeHHOCTEN C

TOMOIIBIO TeopeMsl JlonuTans.

Tema 6.4 | @®opmyisl Teitnopa u ®opmysl Teitnopa u Maknopena. Belgenenue rimaBHONM 4acTu
MaksopeHa ¢yHkunu. Paznnynaeie GopMbl OCTATOYHOTO YJICHA.

Tema 6.5 | Ilpumenenue [MoHsATHS SKCTpEeMyMa, BHIITYKIIOCTH, TOYKH Meperuoa.
IuddepeHInansHOro HHTepBansl MOHOTOHHOCTH. [IoHATHE aCUMITOT.
WCYHCIIEHHS K HCCIIEJOBAHUIO
MOBEJCHUS] QYHKIMH

Pasznen HNHTerpanbHoe HCYHUCICHUE

VIl

Tema 7.1 | IlepBooOpa3Has u [onsiTre mepBoOOPa3HO M HEOTIPEAETIEHHOTO HHTETpaa.
HEOIPEJIEIEHHBIN UHTErpal. OCHOBHBIE CBOMCTBA HEOIPEICICHHBIX HHTETPaIoB. MeTon
OCHOBHBIE METO/IbI BBIUMCJICHUS WHTETPAJIOB: HETIOCPEACTBEHHOE
WUHTETPUPOBAHHSA MHTETPUPOBAHKE, 3aMEHA IEPEMEHHOM, UTHTEIPUPOBAaHUE 110

JacTIM, PEKYPPEHTHBIE COOTHOIIEHUSI.

Tema 7.2 | UuTerpupoBanue [MousiTre panuoHanbHOU 1podu. DopMyIHPOBKa OCHOBHON
panroHaNbHBIX QYHKIHH. Teopemsbl anreOpsl. [IpuBomumocTs MHOTOUICHOB. [ToHsITHE
WurerpupoBanue npocTeimeit 1poou. MeTo HeomnpeaeneHHbIX
TPUTOHOMETPUIECKUX U k03 pUIIMEeHTOB.

UPPaIMOHANBHBIX QYHKIHH

Tema 7.3 | OnpeneneHHbII HHTETPA. [MousTHst pa3OueHHs, HHTETPaIbHON CYMMBI, ONIPEAEICHHOTO
Heobxonumoe u gocrarounoe | mHTerpana. HeoOxonumoe u JoCTaToyHOE yCIOBHE
YCIJIOBUS €T0 CYIIECTBOBAHUSA. | CYIIECTBOBAHUS ONpe/eieHHOTo uHrerpana. CBoiicTBa
OmnpeieneHHblii HHTETpa C OTIpeZIeNIEHHBIX NHTETPaIOB, OIIEHKH OMPEEIEHHBIX
MEPEMEHHBIM BEPXHUM uHTerpanoB. ONpeereHHbIH HHTETpall C IEPEMEHHBIM
npenenom. @opmyna HetotoHa | Bepxaum npeaenom. @opmyna Hetorona JleitOnuma.
JleiiOHuIa

Tema 7.4 | HecobcTBennnle naterpansl 1 | IlonsaTus HecobcTBeHHBIX MHTErpaioB 1 u 2 pona. [IpmsHaku
u 2 poga CXOAMMOCTH MHTETPAJIOB.

Pasnen @DYHKIHHA HECKOJIBKHUX NepeMeHHBIX

WAl

Tema 8.1 | Ionstre pyHKIUM [MoHsTHE QYHKIINN HECKONBKUX TIepeMEHHbBIX. JINHIH YPOBHSI.

HECKOJIBKUX NEPEMEHHBIX.
[Ipenen GpyHKINN HECKOIBKUX
MTePEMEHHBIX

Hpenen (bYHKLII/II/I HECKOJIBKUX NEPCMCHHBIX
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Tema 8.2 | duddepeHunpyemocTsb JuddepenunpyeMocTs GYHKIUH HECKOIBKUX MEPEMEHHBIX.
(GYHKIIMN HECKONBKUX YacTHble Ipon3BogHbIE. YacTHBIE IPOU3BOAHBIE BBICIINX
nepeMeHHbIX. YacTHble MOPSAZIKOB: TIOBTOPHBIE U CMELIaHHEIE.

TIPOU3BOHBIE

Tema 8.3 | IlpousBonHas no IIponsBoanas mo HampasieHUto. [ pagueHt
HamnpasyieHu1o0. [ pajueHT

Tema 8.4 | OxcTpemy™mbl pyHKINN OKCTpeMyMbl PyHKIINN HECKOJIBKUX MTEPEeMEHHBIX. Paznuansie
HECKOJIBKMX TIEpEMEHHBIX CHOCOOBI HAXOXKICHHUS IKCTPEMYMOB (DYHKIIUH HECKOIBKHX

NIEPEMEHHBIX.

Tema 8.5 | KparHbie uHTETpaTHL. Kparabie uaTerpanbl. CBeneHNe KPaTHBIX HHTETPAJIOB K
OrmpeneneHne IBOWHOTO MOBTOPHEIM. Teopema DyOuHU.
uHTerpana. CeeneHue
JIBOMHOTO MHTErpajia K
OBTOPHOMY

Tema 8.6 | 3ameHa mepeMeHHBIX B 3amMeHa IepeMEHHBIX B IBOHHOM HHTErpaste. [lorsaTue
nBoiiHoM uHTerpane. [loustue | SIkoOuana. SIkoOMaHBI 7Sl JBOWHBIX U TPOWHBIX UHTETPATIOB
SxoOuana JUISL HOJISIPHBIX, CheprIeCcKUX U HUIMHAPUIECKUX KOOPAMHAT.

Pazpnen Oo0bikHOBeHHbIEe JU( PepeHIHATIbHbIE YPABHEHUS

IX

Tema 9.1 | Ilonsatue [Moustre auddepenuranbHOro ypaBHeHus. 3anava Komm.
I epeHInaTEHOTO I'pannunas 3agaua. YpaBHEHUS C pa3esIOIIUIMUCS
ypaBHEHHUS. YPaBHEHUS C nepeMeHHbIMU. [IpumeHenne nuddepeHuInanbHbIX ypaBHEHUI
pas3AeISIIOIUMHUCS B (hU3UKE, DKOHOMHKE, COLIMOJIOTHH.

NepeMEHHBIMU

Tema 9.2 | OnHoponHbIe OnHopoHble MU PepeHInaNbHbIe YpaBHEHHS. Y paBHEHUS,
nmud dhepeHnranbHbIe CBOJISAIIUECS K OTHOPOIHBIM
YpaBHEHUS. Y paBHEHMUS,

CBOJISIIMECS K OTHOPOIHBIM

Tema 9.3 | Jluneitnsie Jluneiinble qudQepeHnnanbHbIe YpaBHEHUS: OJHOPOIHBIE U
nmud dhepeHnranbHbIe HEOAHOpOJHbIE. YpaBHeHue bepnynnu. YpaBHenue Pukkatu
ypaBHEHUS, ypaBHEHHE
bepnymuu, ypaBHeHHE
Puxkatu

Tema 9.4 | YpaBHEHUS B MOJHBIX VYpaBHeHus B mosHbIX quddepenunanax. MaTerpupytomue
T depeHnmanax. MHOJKUTEJIN JJISl CTAHJAPTHBIX CITy4aeB.

WHTErpupyronmi MHOXKHUTENb

Tema 9.5 | YpaBuenus, Hepa3pelieHHBIC YpaBHEHUS, HEPA3PEILIEHHBIE OTHOCUTENBHO MTPOU3BOTHOM.
OTHOCHUTEJILHO IIPOU3BOIHON PaznuyHbple METOAbI PeLICHHUSI.

Tema 9.6 OnHOpOAHBIE IMHEUHBIE OnHOpoAHbBIE TUHENHBIE YPABHEHHSI BHICIIUX MOPSAKOB.
YpaBHEHUS BBICIIUX MOPSAKOB | XapakTepuCTHUECKOE YpaBHEHHUE, €0 IPOCTHIE U KPaTHBIE,

JIEHCTBUTEIbHBIE 1 KOMIUIEKCHBIE KOPHH.

Tema 9.7 | HeogHoponHble TMHENHHbIE HeonnoponHele TMHEHHbIE YpaBHEHUS BBICIIMX MOPSIKOB.
ypaBHEHHUS BBICIINX MOPSIKOB. | MeToa HeonpeneneHHbIX Koadduuuentos. Pemenne
Merto]1 HeonpeAeaeHHbIX YpaBHEHUH C TPaBOW YacCThIO CIELHUAILHOIO BUAA
ko3¢ uimeHToB. Pemenue
YpaBHEHUH C NpaBOW YacThbIO
CHENNAIBFHOTO BUA

Tema 9.8 | Crucremsbl TMHEHHBIX Cucremsbl TMHEWHBIX T epeHInaIbHbIX ypaBHEHUH.

IuQQepeHInanbHbIX
ypaBHEHUI

Ceenenue cucteM anddepeHInanbHbIX YpaBHEHUN K
€MHCTBEHHOMY YPaBHEHHUIO BBICIINX HOPSIIKOB.
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3.8.  Opranuzamus caMOCTOSATENLHON PabOTHl 00YUYaAIOIIHXCS

CamocrosarenbHas paboTa CTyJeHTa — oOs3aTeNbHass 4acThb 00pa3oBaTEIBHOIO Mpoliecca,
HarpasJeHHas Ha pa3BUTHE TOTOBHOCTH K MPO()ECCHOHANTBHOMY H JITYHOCTHOMY CaMOOOpa30BaHHIO,
Ha IPOCKTUPOBAHUE JTAJIbHEHUIIEr0 00pa30BaTEeIbHOrO MapIIpyTa U MPOPECCUHOHATBHON Kaphephl.

CamocrosiTenbHas paboTa 00yJaronuxcs Mo AUCHHUIUIMHE OPraHN30BaHa KaK COBOKYITHOCTb
ayJMTOPHBIX W BHEAYJUTOPHBIX 3aHATHH W padoT, O0OCCIEUMBAIOIIUX YCIEIIHOE OCBOCHHE
JMCIIUTIIMHBL.

AynuTopHasi caMOCTOSATENIbHAsE paboTa OOYYaIOIIMXCs 10 JUCUUILIMHE BBITOJIHACTCS Ha
y4eOHBIX 3aHATUSAX TIOJ PYKOBOJACTBOM IIperojaBareis M IO €ro 3aJaHuio. AyIUTOpHas
caMocCTosATelIbHast paboTa 00YYaIOIIMXCsl BXOAUT B OOIIUI 00beM BPEMEHH, OTBEACHHOTO YYCOHBIM
IUTAHOM Ha ayIUTOPHYIO pabOTy, U PeriIaMeHTUPYETCs pacliuCaHueM y4eOHBIX 3aHATHH.

BHeayauTopHas caMocTosiTeNbHAsE paboTa 00y4aroUuXxcs — IUTAaHUpyeMasi yueOHasi, Hay4HO-
HCCIIEeI0BATEIbCKAs, IPaKTHYECKasi paboTa 00ydJaromuXcs, BBIOJIHAEMasi BO BHEAY IUTOPHOE BPEMsI
10 33JaHUI0 M MPU METOJMYECKOM PYKOBOJICTBE IPEINoaBarelis, HO 0e3 ero HernocpeICTBEHHOTO
y4JacTusl, paCMCaHUeM Y4eOHbIX 3aHATUH HE PErJIAMEHTHPYETCH.

BueayauropHas camocTosiTeNnbHast paboTa 00y4yaronuxcsl BKIIOYaeT B ce0s:

- NOO20MOBKY K JIeKYUAM U NPAKMUYECKUM 3AHAMUAM, IK3AMEHAM,

- uzyueHue y4eoHvIx nocooul;

- u3yueHue meopemuuecko20 U NPaKmuieckoeo Mamepuaia no peKoMeHOOBaAHHbIM
UCMOYHUKAM,

- BbINOJIHEHUE OOMAUHUX 3A0AHUTL;

- NO020MOBKA K NPOMENCYMOYHOU ammecmayuu 8 meyenue cemecmpd.

CaMocTtosiTenbHasi paboTa OOy4aromMXCs C ydacTheM IMpernojaBatens B (opme HHON
KOHTaKTHOM pabOoThl HE TIPETyCMOTPEHA.

Pa3Z[€JII)I/T€MBI, MMOJIHOCTBIO WJIM YaCTHUYHO OTHCCCHHBLIC Ha CAMOCTOATCIIBHOC M3YUCHHEC C
MOCJICAYIOIIUM KOHTPOJIEM, HE IPCAYCMOTPCHBI.

3.9. [IpuMeHeHHE IEKTPOHHOTO 00YUCHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUN

IIpu peanuzanuu nporpamMmbl  y4yeOHOM JUCHMIUIMHBI 3JEKTPOHHOE OOydeHue W
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU HE TPUMEHSFOTCS.
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4. PE3YJbTATbI OBYUEHMS IO JHCHHIUIHHE, KPUTEPUH OLEHKHA YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIUU(11).

ypOBHH [ OHeHKa B IToxka3aTenn YpoBHSHA C(l)OpMHpOBaHHOCTI/I
c¢()OpMHPOBAHHOCTH KOJIU4eCTBO NATHOAILHOM = = =
KoMIleTeHnu(-i) 0a/1J10B CHCTEMe YHHBepCaIbHO(-bIX) o0uenpogdeccHoHaIbLHOM(-bIX) npodeccuoHaTbHOH(-bIX)
B 100-6a11bHOi [0 pe3yJbTaTaM KoMneTeHNuH(-i) KOMIIeTeHUHi KOMIIeTeH UK (-i)
cucTeme ’Fe}()}”llleﬁ n VI YK-1.
HJ[-VK-1.5 -VK-
0 pe3yJabLTaTaM NPOMEKYTOYHOM 2 na YK. 15
TeKyIel 1 aTTecTaluu OIIK-2:
NPOMEKYTOYHOI NA-OIIK-2.1
aTTecTAlUH HJI-OIIK-2.2
N-OIIK-2.3
NA-OI1K-2.4
N-OIIK-2.5
BBICOKUI OTJIMYHO Obyyatowutica: Obyuarowutica:

— aHanuzupyem u
cucmemamuzupyem u3y4eHHbulil
Mamepuan ¢ 060CHOBaAHUEM
AKMyanrbHOCMU €20 UCNOIb308AHUSA
8 ceoell npeomemnoll obnacmu;

— NpuUMeHsem Memoovl aHalu3a u
cunmesa npaKmuieckux npooiem,
Cnocobbl NPOSHOZUPOBAHUSL U
OYeHKU coObIMuULL U SGIEHUIL,
yMeem peuiams npaKxmuieckue
3a0ayu 6He CMAHOAPMHBIX
cumyayuti ¢ yuemom
ocobennocmell 0en060u u 0bwetl
KYIbMYPbl PA3TIUYHBIX COYUATbHBIX
epynn;

— deMoHCmpupyem CucmemHulil
1n00X00 Npu peueHun npooOIeMHbIX
cumyayuii 8 mom yucie, npu

— ucuepnwigaiowe U 102U4ecKu
CMPOUHO usnazaem y4eOHulil
Mamepuan, ymeem cesa3vl8ams
meopuro ¢ NPaKMuKotl,
CHpasisiemcsi ¢ peuleHuem 3a0ay
npogheccuonanvroll
HAnpasneHHocmu 8blCOK020 YPOGHsS.
CIOACHOCIU, NPABUTLHO
0bocHOBbI8AC NPUHAMbBLE
peuienus;

— c80O0OHO OPUEHMUPYEMC S 8
VueOHOU U NpoghecCUOHATbHOU
aumepamype;

— daem passepHymule,
ucuepnwvigarowjue,
npogheccuonanvbHo epamommule
omeemuvl Ha GONPOCHL, 8 MOM
yucie, OONOJIHUMENbHYIE.
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COYUATILHOM U NPOGHeCcCUOHATIbHOM
83aUMOOCUCNEUU,

— noKasvléaem yemxue
cucmemHvle 3HAHUS U
npeocmasnenus no OUCYUNIUHe,
Odaem pazeepHymvle, NOJHbIE U
6epHble OMeenbl Ha 6ONPOCHL, 8
Mom yucie, OONOJHUMEbHbIE

MTOBBIIIEHHBII 65 — 84 XOPOIIIO Obyuaiowuticsi: Ob6yuaiowutics:
— 000cHO8aHHO u3ziazaem, — docmamouro noopobHo,
ananuzupyem u 2PAMOMHO U NO CYUecmay
cucmemamusupyem u3y4eHHull uznazaem usyyeHHolli MAmepua,
Mamepuan, 4mo npeonoaazaem npUBOOUM U pacKkpvieaem 8
KOMNJIeKCHbLI Xapaxkmep ananu3d me3ucHoll popme ocHosHbie
npobnemoi; NOHAMUSL,
—  evldensiem — oonyckaem eOUHUYHblE
MEANCOUCYUNTUHAPHBLE CEA3U, Heepybble ouuoKU,;
pacnosHaem u gvloensem —  00CMamoyHoO X0pouio
9/leMeHMbl 8 cucmeme 3HaAHUl, OpUeHmupyemcs 8 yuebHou u
npuUMeHsiem Ux K aHaiuzy npogeccuonanvHoll tumepamype;
npakmuxu, — omeem ompasicaem 3Hanue
— NPAasuUIbHO NpUMeHsIem meopemuyecko2o u
meopemuyeckie NOJI0NHCeHUs NPU NPAKMUYECcK020 MAmMepuaid, He
peuenuy npaKkmuyeckux 3a0ay 00NYCKas cyujecmeeHHbIX
npogeccuoranbHoll HemoyHocmell.
HANpasieHHoCmu pa3Hoco YposHs
COJCHOCMU, 811a0eem
HeoOX00UMbIMU 0151 I1NO20
HABLIKAMU U NPUEMAMU
— omeem ompaogicaem noaHoe
3HAHUe Mamepuana, c
He3HauumenbHbiMU npoberamu,
donyckaem eounuynvie Hecpyovle
OWUOKU.

0a30BbIl 41 - 64 YAOBIETBOPUTEIHHO Obyuarowutica: Ob6yuaiowutics:
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—  ucnvimvieaem cepbEsHvle
3ampyOHeHUs. 8 RPUMEHEHUU
MeopemuyecKux noa0#CeHul npu
PpeuleHuy npaKmudeckux 3a0ay
npopeccuoHanbHol
HAanpaeieHHoCmuy CMaHoapmHo2o
VDOBHSA CIONCHOCMU, He ladeem
HeoOX00UMbIMU 0151 I1NO20
HAGLIKAMU U RPUEMAMU;

— omeem ompadicaem 8 yeiom
chopmuposarmwle, HO
cooeparcaujue He3HAUUmelbHble
npobenvi 3HaHUs, OONYCKAIOMCS
epybvie ouuodKuU.

—  OdemMoHcmpupyem
meopemuyeckue 3HAHU OCHOBHO2O0
yuebHo20 mamepuana OUCYUnIUHb
8 0bveme, HeoOX0OUMOM OiA
oanvrenwezo oceoenus OIOI;

— ¢ HEMOYHOCMAMU NOJIb3YEmCsl
NPUHATOU 8 OMeYeCmE8eHHOU U
3apy0eACHOU MameMamuyeckoll
Hayke mepmuHoao2uell,

—  OdemMoHcmpupyem
ppazmenmapHvie 3HAHUSL OCHOBHOU
VUeOHOU Jumepamypsl no
oucyuniune;

— omeem ompasicaem 3HAHUs Ha
0a30680M yposHe meopemuiecKo2o
U NPAKMUIecKo2o Mamepuana 8
obveme, Heobx00UuMoM OJiA
OoanvHetiwel yuedvl u
npedcmosueti pabomul no
npogunro 0Oyuerus.

HU3KHA 0-40 HEYIOBJIETBOPUTEIHHO

Obyuarowuiics:

demoncmpupyem ¢pazmenmaprule 3HAHUSA MEOPEMUUecKo2o U NPAKMU4ecko2o0 Mamepuai, Oonyckaem
2pyovie owubKY Npu 20 U3N0NACEHUU HA 3AHAMUSX U 8 X0Oe NPOMENCYMOYHOL Ammecmayuil,

—  ucnvlmvlgaem cepbésnvie 3ampyoHenus: @ NPUMeHeHUY MeopemuyecKux NOI0NMCEHULl NPU peueHuU
NpaKmuyeckux 3a0ay npogeccuoHaNbHOU HaNpAIeHHOCMU CIMAHOAPIMHO20 YPOGHSL CIOJHCHOCU, He

enadeem HeoOX0OUMbIMU OJisL IMO20 HABLIKAMU U NPUEMAMU;

—  8BINOJIHAEM 3A0AHUS MOILKO RO 00PA3YY U NOO PYKOBOOCHBOM NPENn00A8amens;
—  omeem ompadicaem OMCcymcmeue SHAHUL Ha OA3080M YPOGHE MEOPEMUYECKO20 U NPAKINUYECKO20

Mamepuana 8 ooveme, HeodX0OUMOM 05 OanbHelwell yueobl.

S. OLIEHOYHBIE CPEJCTBA JJIsI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTHU U TPOMEKYTOYHOM

ATTECTALUH, BKIIOYAS CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIIUXCA

[Tpu mpoBeAcHUH KOHTPOIS CaMOCTOSTENHHONW PabOThl OO0YYAIOUIMXCS, TEKYIIETO KOHTPOJIS M MPOMEKYTOYHOM aTTeCTalluu MO yueOHOU
oucyunaune Mamemamuxa IpoBepsieTCs YPOBEHb CPOPMUPOBAHHOCTH y 00YyUarOMIUXCS KOMIETEHIIUN 1 3allJIJaHUPOBAaHHBIX PE3yIbTaTOB 00yUEHUS 110

AUCHUIUIMHE, YKA3aHHBIX B Pa3/1€JIC 2 HaCTOSIIEH IMporpaMMal.
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5.1. @®opMbI TEKYILEr0 KOHTPOJISA yCIIEBAEMOCTH, IIPUMEPHI TUIIOBBIX 3aaHUMN:

Ne i DopMBbI TEKYIIET0 KOHTPOJIS IIpuMepbI THNIOBBIX 3aaAHUN

KonTposbHas pabora Bapuant 1
o pazzaeny «unddepennmaasaoe

3agauva 1. Haiitu npenen pyHKum:
HWCUYHUCIICHUE) a penen GyHKIL

. x2—5x+6
im————-—-—
x-3x2 —8x+ 15
3anaua 2. Haiitu npenen pyHkuuu:
. tgx — sinx
lim —————
x>0  sin’x

3anaua 3. Haiitu npousBoaHbIe QYHKIWI:
X
y=e*({1+ ctgi)

3anaua 4. Halitu npenen, ucnomib3ys npasuio Jlonurans:

In(1+x)—x
x>0 tglx

3anava 5. BerauciauTs Mponu3BOAHYIO

(sin x)x

Y=\

Bapuanr 2.
3angaua 1. Haittu npenen ¢pyHkunu:

x?—1

lim————
x-02x%2 —x—1
3angaua 2. Haiitu npenen pyHkunu:
_ sinbx — sin3x
lim ———
x>0 sinx
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

3anava 3. Halit nmpousBogHbIC (DYHKITHIA:
1

1 1
=Z-In(1 —ZIn(1+x?)-2——
y 2n( + x) 4n( +x°) )

3anaua 4. Halitu mpenen, ucnoiab3ys npasuio Jlonurans:

Intg x

im .
x_)% ctg 2x
3agada 5. BeluuCIuTh NPOU3BOAHYIO

y=(WT73)"™"

Konrponbnas pabota
o pazzaeny «uddepennmansasie
YpaBHEHHSD)

Bapmuanr 1
1. Peminth ypaBHEHHE € pa3aesIOUMUCS IEPEMEHHBIMU
x+2y)y' =1.
2. Pemuts ypaBHEHUE
xy’—y=x-th.
X

3. Pemuth nuHeltHOE ypaBHEHHE

(sin?y + xctgy)y’ = 1.
4. PemuTh ypaBHEHUE:
, 3 tgt,
y=3y=sy-

Bapuanr 2

1. Peminth ypaBHEHHE € Pa3aeAIOMIUMUCS IEPEMEHHBIMU

y'—y=2x—-3.
2. Pemuth ypaBHEHUE
Xx+y

Xy —y=x+y)ln -
3. Pemmmth nuHEHHOE ypaBHEHHE:
y =x(y' —xcosx).
4. PemuTh ypaBHEHUE:!
y' +y = 2e*.
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5.2. Kpurepuu, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaumeHoBaHue
OLIEHOYHOI'0 IIxanel oneHUBaHUS
cpelacTBa
p Kputepun onennBanus
(KOHTPOJILHO-
100-6annpHas IIaTubanabHas
OLICHOYHOI'0
CucremMa cucrema
MepOoNnpUATHS)
Konmponshas paboma | O0yiaiowuiics 0emoncmpupyem pamominoe peuienie 6cex 3a0at, Ucnonb306anue 5
NPAaBUNILHLIX MEMOO008 peuleHus NPU He3HAYUMETbHBIX GLIYUCTUMENbHBIX NOSPEUHOCAX
(apugmemuueckux oumudOKax),
IIpodemoncmpuposano ucnonbL306anue npagUILHLIX MEMO008 NPU peuleHul 3a0ay npu 4
HATUYUYU CYUecmBeHHbIX OWUOOK 8 1-2 u3 HuxX;
Obyuarowuiics ucnonv3yem geprvle Memoobl peuenus, Ho NPasuibible Omeenmsvl 8 3
OOoNbUUHCIBE CTIYHAes (8 MOM YUCTe U3-3a apuhMemuyecKux ouuboK) omcymcmeyiom;
Obyualowumcs UCnonb306aHbL HeGEPHbIE MEMOObl PeuleHUs, OMCYMCMEYI0m GepHble 2

oneemnol.

5.3. IIpomexyTouHas aTTecTalys:

(I)opMa HpOMe)KyTO‘lHOﬁ TunoBbie KOHTPOJBbHLIE 3aJaHUSI 1 HHBIC MaTCPUAJIbI

aTTecTAluH

AJISI TIPOBEACHUS l'lpOMe)KyTO‘lHOﬁ arreCralmm:

@DopMupyemMasi KOMIeTeHIUs

Ox3amen (nepsvlii cemecmp) 3K3AMEHAIIMOHHBIA BUJIET Ne 1
6 ycmuoti popme no bunemam | 1. MaTtpuipl, onepanuy Hajl MaTPUIIAMHU.

2. BerunciuTh npenen:
. otgx—x
lim ————.
x—>0Xx — sinx
3. BeI4ucInTh TPOU3BOIHYIO:

y_ln(\/1+ex—1)—ln(\/1+ex+1)

ex

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1 .Onpenenurenu 2, 3 u BeIcIIHX NopsaakoB. Teopema Kpamepa.
2. Bpraucauts npeen:

VK-1:
H/-YK-15
OIIK-2:
HJ/-OIIK-2.1
HJ]-OIIK-2.2
HJ[-OIIK-2.3
HJ[-OIIK-2.4
HJ]-OIIK-2.5
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3tgdx —12tgx
203 sin4x — 12 sinx |

3. BeIYHCAUTh NTPOU3BOAHYIO:

arcsin

x
y = (tgz Sx) Vi+x2 |

Oxzamen (emopoii cemecmp) | IK3aMeHANMOHHBIH OmteT Nel VK-1:
8 ycmHoti popme no dbunemam 1. UnrerpupoBanne B mnonHbIX guddepennuanax. [lonsarne wurTerpupytomero | M/]-VK-1.5
MHOHTEIS. OIIK-2:
2. Bwruucnuts mnomans GUrypsl, OrpaHHYeHHOI mapadonoit y = 6x — x2 — 7 u HJ-OIIK-2.1
npsiMOR y = X — 3. HJ[-OIIK-2.2
HJ[-OIIK-2.3
3. Pemmwuts ypaBHEHHE: HJ-OIIK-2.4
zydy = (y? + z) da. HJI-OIK-2.5

IK3aMeHAIMOHHBIN OmiaeT Ne2

1. Cucremsl TnHEHHBIX TG HEPSHINATHHBIX yPaBHEHHM.

2. Bruaucnuts 06beM Tena, 06pa3oBaHHOTO BpaIEHHEM AyTH Hapabomsl y = 4 — x2,
—2 < x < 2, Bokpyr ocu Ox.

3. Pemmwuts ypaBHEHHE:

1 Yy - 222, /y = 4y.

5.4. Kpurepuu, mKaabl OEHUBAaHUS IPOMEKYTOUYHOM aTTecTalluu y4eOHOU JUCIUIUIUHBIL:

dopMa IPOMeKYTOYHOM

IIIxaael oeHUBAHUSA

aTTecTallMu
Kpurepun oneHuBaHus
HaumeHoBaHMe OLICHOYHOIO 100-6a/utbHAS aTn6anisHas
cpeacrBa cucreMa cHcTeMa
5

Ox3amen:
8 ycmHolti popme no bunemam

Obyuarowutics:

— ucuepnviaiowje U 102UHeCKy CMpotHO usiazaem y4eOHblil Mamepua, ymeen
CB853b18AMb MEOPUIO ¢ NPAKMUKOL, CRPABIAEMCSL C PeuleHueM 3a0ay
npogpeccuorHarbHOU HANPABIEHHOCHU BbICOK020 YPOBHS CLONCHOCT,
NPABUILHO 000CHOBLLEACT NPUHSMBLE PEULCHUSL,

— noKazvleaem meopuecKkue CHOCOOHOCU 6 NOHUMAHUU, USLONCCHUU U
NPAKMULECKOM UCHOIb30BAHUU OUOAKMUYECKOU OYEHKU MY3bIKATbHbIX
npoussedenu;
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum oneHuBanus

IIIxajabl onleHUBAHUSA

100-0ais1pbHaAR
cucTeMa

IIaTnéannLHas
cHuCcTEMA

— OONOTHAEM MeoPeMUYECcKyI0 UHPOPMAYUIO C8eOeHUAMU
UCCe008amenbCKo20 xapakmepa,

— c80000HO OpUeHMUPYemcsi 8 yueOHoU u NPodhecCcUOHATbHOU Tumepamype;
Odaem paszeepHymoie, UcHepnvléauue, NPOPECCUOHANLHO SPAMONHbLE
Omeembl Ha GONPOChHl, 8 MOM YUCTe, OONOTHUMETbHbLE.

Obyuarowutics:

—  00CcmamoyHo noOPOOHO, SPAMOMHO U RO CYWECMEY U3Na2denm U3yYeHHbLU
mamepuai, npUeOOUM U pAcKPbleaem 6 Me3UCHOU (popme OCHOBHbIE NOHSMUSL,
— Oonyckaem eOuHUYHble HeepyOble OuUOKU,

—  00CMAamoyHO XOPOUlo OPUEHIMUPYEMCsL 8 Y4eOHOU U NPOphecCUOHATbHOU
aumepamype;

omeem ompasicaem sHAHUe MeopemuiecKo2o U NPAKMULECcKo20 Mamepuad,
He 0ONYCKAsl CYUWeCmMBEeHHbIX HEeMOYHOCTHEU.

Obyuarowuiics:

—  deMOHCmpupyem meopemuyecKue 3HaHUs OCHOBHO20 Y4eOH020 Mamepuana
oucyuniumol 8 obveme, Heobxooumom 0Jist danvretiute2o oceoerus OIIOII;

— ¢ HEMOYHOCMAMU NONL3YEMCA NPUHAMOU 8 OMEUeCMBEHHOU U 3aPYOENHCHO
MamemMamu4eckol HayKe mepMuHoIocuetl,

—  OdemoHcmpupyem (pazmenmapHvie 3HAHUsL OCHOGHOU YUeOHOT
Jumepamypol 0 OUCYUNIUHE,

omeem ompasicaem 3HAHUS HA 6A3060M YPOBHE MeOPemu4ecKoo u
NPAKMULEecKk020 Mamepuana 8 ooveme, HeodX0OUMoM 01 OarbHeluiell yueobl u
npedcmosiueti pabomvl no nPOQPu0 0OyYeHUs.

Obyuarowutics:

—  deMoHCmpupyem ppacmMenmapHvie 3HaAHUsL MeOPemuiecKo2o u
NPAKMU4ecKo20 Mamepuai, OOnyckaem epyovle ouubKu npu e2o
UBNOICEHUU HA 3AHSMUSIX U 8 XOO€ NPOMENCYMOUHOU AMmMeCmayu;

—  ucnvlmvieaem cepbE3Hble 3ampyOHeHUst @ NPUMEHEHUU
MeopemuyeCcKux NoJ0NCeHUU NpU peeHun NPAKMuU4ecKux 3a0ay
nPOGeccUOHAIbHOU HANPAGIEHHOCTU CIMAHOAPMHO20 YPOGHSL
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DopMa IPOMEKYTOUHOM

IIIxajabl onleHUBAHUSA

100-0ais1pbHaAR IIaTnéannLHas
cucTeMa cucTeMa

arTecTaluu
Kpurepum oneHuBanus
HanMeHoBaHUE OLIEHOYHOT' O
cpeacrBa
CIONHCHOCTU, He 81a0deem HeoOX0OUMbIMU OJisL 9MO20 HABLIKAMU U
npuémamu,;
—  8bINOJHAEM 3A0AHUsL MOJLKO N0 00pA3YY U NOO PYKOBOOCMEOM

npenooasamersi;

- omeem ompasicaem omcymcemeie sHaHuil Ha 6a3080M ypogHe
MeopemuyecKo20 1 NPAKMULecKo20 Mamepuana 6 ooveme, HeodXo0UMoM OJist
odanvHetiuiell yueoul.

5.5. IIpumepHBI€ TEMBI KyPCO8OL pabomul/Kypco8o2o npoeKma:.
He npedycmompeno.

5.6. Kpurepumu, mkanbsl OeHUBaHUS KypCOBOW pabOThI/KypCOBOTO MPOEKTA
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5.7.  Cucrtema OLEHHBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM

aTTCCTAallhH.

OneHka no JUCLUILIMHE BBICTABIISETCS 00yUarouieMycs ¢ YYETOM pe3yJIbTaTOB TEKYLIEH U

HpOMeX(YTOHHOﬁ aTTcCTallu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema

Texymuii KOHTPOIH (TIEPBBIN CEMECTD):

- Konmponvhas paboma (memoi 6) 2-5

[IpomexyTrounas arrectarus (IEpBBIT OMAUYHO

ceMecTp) Xopouto

(mpaouyuonnasn popma) 10061emMB8OPUMETbHO
HeyO081emBopUmMensHO

Texywuii konmpons (6mopoti cemecmp):

- konmponvhas paboma (memot 9) 2-5

[IpomesxyTouHas aTTecTanus (BTOPOH OMAUYHO

ceMecTp) Xopouto

(mpaouyuonnas popma) 10081eMB8OPUMENLHO

Hroro 3a nucuuninny Hey008IemeoPUmMenbHO

IK3AMEN

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzamust mporpamMmbl  TIpeycMaTpuUBaeT HUCIIOJIB30BaHWE B TIpolecce OoOydeHus
CIIEYIOIIMX 00pa30BaTeIbHBIX TEXHOIOTHH:
- nouck u oopabomka ungopmayuu ¢ ucnorvzosanuem cemu Humepnem.

7. INPAKTHUYECKASA IOATI'OTOBKA
[IpakTiueckast MOArOTOBKA B paMKax yyeOHOU OUCYUnIuHbl He PeaTn3yeTcs.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31O0POBbSA

[Ipu oOyyeHWHM JHUI] C OTrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHJIOB
WCIIOJIB3YIOTCS TOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTEIBHOU CPEIbI:
TEeXHOJOTUH AuQdepeHInanuu U UHIUBUIYaTbHOTO OOyuYeHUs, IPUMEHEHHE COOTBETCTBYIOLIUX
METOJIMK 110 paboTe ¢ WHBAIHJIAMH, WCIOJIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBEJICHUE JOMOIHUTENbHBIX HHIWBUIYATbHBIX KOHCYJIbTAIlMi MO H3yYaeMbIM TEOPETUYECKUM
BOIIPOCAaM W TPAKTHYECKUM 3aHATHSM, OKa3aHHE IMOMOIIM IPH IMOATOTOBKE K IMPOMEXKYTOUHOMN
aTTeCTallUU.

[Tpu HEOOXOAMMOCTH pabodvasi mporpaMma JUCIUTUTHHBI MOXET OBITh aanTUPOBaHA IS
obecrnieueHns 00pa30BaTeIHLHOTO MpoIlecca JTUIaM ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YHUCJIC JUIS TUCTAHIIHOHHOTO O0YJICHHS.

Y4eOHblE W KOHTPOJBHO-U3MEPUTENbHBIE MAaTepHuaabl TMPEACTABIAIOTCS B  (dopMax,
JOCTYIHBIX JIJISL M3yYCHUS CTYJICHTAMH C 0COOBIMU 00pa30BaTEIbHBIMH ITOTPEOHOCTAMH C YUYETOM
HO30JIOTUYECKUX TPy HHBAIUIOB!

JIJIs TIOJTOTOBKM K OTBETYy Ha MPAKTUYCCKOM 3aHSATHH, CTYJCHTAM C OTpPaHHMYCHHBIMU
BO3MOXXHOCTSIMHU 3JIOPOBBSI CpPEIHEE BpEeMsl YBEIUUHBACTCS 1O CPABHEHHUIO CO CPEIHUM BpEMEHEM
MOATOTOBKUA OOBIYHOTO CTY/ICHTA.

J1J1s CTYIEHTOB ¢ MHBAIMHOCTHIO UITU C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbsI (popma
MIPOBEJICHUS TEKYIICH W IPOMEKYTOYHOM aTTECTAIMN YCTAHABIMBACTCS C YISTOM HHJIUBH Y JTbHBIX
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MCUXO0(PU3NIECKUX 0COOEHHOCTEH (YCTHO, MICHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B
¢dopme TECTUPOBAHUS U T.II.).

[TpomexyTodHasi aTTecTalysl MO JUCIUIUIMHE MOXET MPOBOAMUTHCS B HECKOJBKO ITAIlOB B
dopme pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO W3YYEHHUS OTIENbHBIX TeM IUCUUIUIMHBL [lpm
HEOOXOJIMMOCTH CTYJICHTY MPEIOCTABIISACTCS NOMOJHUTEIBHOE BPEMsl ISl MOJATOTOBKH OTBETa Ha
3a4yeTe WK IK3aMeHe.

JIssi OCYIIECTBJICHUSI TPOIEIYp TEKYIIEro KOHTPOJSI YCHEBAGMOCTH M IPOMEKYTOYHON
aTTecTaluyd OO0YYaloIIUXCsA CO3JAI0TCS, NP HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
aJIalITUPOBAHHBIC JUIS JIUI] C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBbBSI U MTO3BOJISIOIINE OIICHUTh
JOCTIDKEHUE MMM 3alUTAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeNbHOM IMporpamMme pe3ylbTaToB
o0y4YeHHsI ¥ YpPOBEHb COPMHPOBAHHOCTH BCEX KOMIIETCHIUH, 3asBJICHHBIX B 00pa3oBaTEeIbHON
porpaMMe.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIIHIIVIMHBI

MarepuaibHO-TEXHUYECKOE O0ECIeUeHUE OUCYUnIuHbl P O0yUYEHUHU C UCIOJIb30BAaHUEM
TPATUIIMOHHBIX TEXHOJIOTHIA O0yUYCHHS.

HanmeHoBaHue yuyeOHbIX ayIUTOPHI,
JadopaTopuii, MaCTEPCKUX, ONOIUOTEK,
CIIOPT3aJ10B, MOMeENIeHUI 1JIs1 XpAHEHHUs U
NpoPUIAKTHYECKOT0 00CTy:KMBAHUS Y4€OHOTO
000py10BAHUS H T.II.

OcHaleHHOCTh Y4e0OHBIX AyANTOPHH, 1a0opaTopwuii,
MACTEPCKUX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
TOMeLIeHMHl JJIsl XpaHeHUs U NPOPUIAKTHIECKOro
00cyKUBAHUA Y4eOHOro 000pyA0BAHMS U T.II.

119071, 2. Mockea, Manwuii Kanyscckuii nepeynok, oom 2, cmpoetnue 6

ayoumopuu 015 NPOBeOeHUst 3aHAMUL KOMIUICKT yueOHOH MeOeu, ToCKa MeJloBas,
JIeKYUOHHO20 muna
ayoumopuu 015 NPOBeOeHUst 3aHAMUL KOMIUIEKT yaeOHOU MeOenn, JoCKa MeIoBasl.

CeMUHAPCKO20 MUNA, 2PYRNOBbIX U
UHOUBUOYATLHBIX KOHCYTbMAYUL, MeKyuje2o
KOHMPOJIA U NPOMENHCYMOUYHOU ammecmayuil

IMomenenusi UIsi CaMOCTONATENbHOI PadOTHI OcHalIeHHOCTH MOMeIIeHMH 1151 CAMOCTOSITENbHOI
o0yyammmxcs PadoThI 00yyaOIMXCS
YUMANbHLIL 3471 OUOTUOMEKU: —  KOMNblomepHas MexHuKa,

NOOKIIO4EeHUe K cemiu «HHmepHem»

MarepuanbHO-TEXHUYECKOE OOCCIEUCHUE YUeOHOU OucyuniuHvl TpU OOYYEHHH C
MCIIOJIb30BaHUEM JIEKTPOHHOTO O0YUYEHUS U TUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOIOTHH.

Heo0xoaumoe odopyaoBanue I[MapameTpbl Texnuveckue TpeGOBaAHUSA
[lepconanbHsiil koMmmbioTep/ | Be6-0payszep Bepcus nporpaMMHOTO 0OecrieueHus He
HOYTOYK/TUTAHIIET, umke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, SAnnexc.bpaysep 19.3
MHUKPO(QOH, OnepanuonHas cuctema | Bepcust mporpaMMHOTO 00ecTieHeHus He
IUHAMUKH, mke: Windows 7, macOS 10.12 «Sierray,
JOCTYTI B ceTh VIHTEepHET Linux

Be0-kamepa 640x480, 15 xaapos/c

Muxkpodon mo00#

JluHamMuKY (KOJIOHKW WK | JIFOOBIS

HAYIITHUKH)

CeTtb (MHTEpHET) [ToctosinHas ckopocth He MeHee 192 kbut/c
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TexHnonornueckoe oOecreyeHne peanus3aliuy MPOrPaMMbI/MOIYJI OCYILECTBISETCS C
UCTIOJIb30BAaHUEM  DJIEMEHTOB  3JEKTPOHHOM  MH(OPMALMOHHO-00pa30BaTENbHON  Cpelbl
YHUBEPCUTETA.
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10. YYEBHO-METOJAYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JJUCHUATIIMHBI
Bua u3nanus Anpec caiita 9bC KoanuecTBO
Ne Ton HJIM YJIEKTPOHHOI0 pecypca JK3eMILISIPOB B
ABTOP(BI) HaumenoBanue u3xaHus (yueOHuk, YII, HN3nareancTBO .
n/n MIT u 1p.) M3IaHUA (3amoJiHsieTCs1 AJ1s1 M3TaHUH B OnOIHOTEKe
3JIEKTPOHHOM BHJIE) YuuBepcurera
10.1 OcHoBHas AUTEpaTypa, B TOM YHCIE HIEKTPOHHBIE U3/IaHUSI
1 [Mucemennsii JI. T. | KoncnekT nekiuit Y4eOHuk M.: Aiipuc-nipecc 2009
IO BBICIIIEH MaTeMaTHKe.
ITonHbl KypC
2 Munaues B. C. Kypc BrIcieit MaTeMaTHKH YueOHuK M.: OHHKC 2009
3 Munopckuit B. II. | COopHuUK 337124 110 BEICIIIEH YueOHuK M.: ®u3mariut 2010
MaTeMaTHKe
4 Hemunosuu b. I1. COOpHUK 3a7a4 B yIpaKHEHUH | Y4eOHHK M.: ACT: Actpenb 2007
10 MaTEMATHIECKOMY aHAITN3y
5 Ouummos A. . Beenenue B Teopuio Y4eOHuK M.: Enqutopuan YPCC | 2004
T QepeHInaATEHBIX
YpaBHEHUH
10.2 JlonomHUTENbHAS TUTEPATYPA, B TOM YHCIIC JICKTPOHHBIC U3TaHUS
1 Iuckynos H.C. Huddepenuunansaoe u VYueOHuk M.: Hayka 1985
WHTETPAbHOE NCYHUCIICHUS
st BTY3oB
2 Bepman I'. H. COopHHUK 33124 110 Kypey YueOHHuK M.: [Ipodeccus 2002
MaTeMaTHYECKOTO aHAJIH3a
3 Knerenuk /I. B. COopHuUK 3a7a4 110 VY4aebHuk CII6.: ITpodeccus 2005
AHAJIUTUYECKOH F€OMETPUH
10.3 MeToanueckue Marepraisl (YKa3aHUs, PEKOMEHIANY TI0 OCBOSHUIO NUCIUIUIMHBI (Moysi) aBTopoB PI'Y M. A. H. KoceirnHa)
1 [renun /. B. Anrebpa: yueOHO- Metoguueckue | M.: PI'Y um. A. H. 2020 29
METOANYECKOe 1ocodue YKa3aHHsI Kocpiruna
2 renun /1.B, AHanmuTHYeCcKast TeOMETpPHSI: YuebHOE M.: PT'Y um. A. H. 2023
renuna T.B. yaebHoe nocodue nmocobue Koceiruna
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[Mrenun /.B.

DYHKIMH HECKOJIBKUX
MEPEeMEHHBIX: yueOHO-
METOJINYECKOe Iocooure

MeTtoanueckue
yKa3aHus

M.: PT'Y um. A. H.
Koceirnuna

2020
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U poeccroHaIbHbIE 0A3bl JAHHBIX:

Nemm | DuekTpoHHBIE yYeOHbIe M3aHNS, JIeKTPOHHbIE 00pa3oBaTeIbHbIe pecypchl

1. IbC «Jlanvy http://lwww.e.lanbook.com/
2. «Znanium.comy rayuro-uzdamenbckoeo yeumpa « Ungpa-My»
http://znanium.com/
3. Dnexmponnvie uzoanus «PI'Y um. A.H. Kocvleuna» na nramgpopme I5C «Znanium.comy
http://znanium.com/
4.
IIpodeccnonanbHabie 6a3b1 JAHHBIX, HTHPOPMALHOHHBIE CIPABOYHBIE CHCTEMBI
1.
2.
3.
11.2. TlepedeHb mpOrpaMMHOI0 OOCCIICUCHUS
Neni/m | [IporpammHoOe o0ecnieueHue PEKBUHTEI OATBEPIIA0MEro
npokymMenTa/ CB0GOIHO pacpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 xowmpaxm Ne 18-2A4-44-19 om
20.05.2019
2. PrototypingSketchUp: 3D modeling for koumpakm Ne 18-24-44-19 om
everyone 20.05.2019
3. V-Ray o212 3Ds Max kowmpaxm Ne 18-2A4-44-19 om
20.05.2019
4.
5.
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JUCT YUYETA OGHOBJIEHUI PABOYEN ITPOTr'PAMMBI YUEEHOM
JUCIHUIIVINHBI

B pabouyro nporpamMmy y4eOHOW AUCIMIUITMHBI/MOYJISI BHECEHBI N3MEHEHUS/OOHOBICHHS U
YTBEPKACHBI Ha 3acelaHuu Kadeapol:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep M3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




