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1.Ileqan ocBOeHMSI AMCHUTIIMHBI «MaTeMaTH4YeCKHd aHAJIN3)

Lenbto ocBOEHUS MUCHUIUIMHBI (MOaynsi) «MaTeMaTH4ecKHil aHanu3» SBISETCS O3HAKOMIICHUE C
(byHIaMEHTAIbHBIMUA METOJIaMH MCCIICAOBAHMS IEPEMEHHBIX BEJIMYMH MOCPEACTBOM aHAIIN3a, OCHOBY
KOTOpPOTO COCTaBiiseT Teopus AudepeHlnaIbHoro W HHTErpajbHOro ucuucieHus. OO0bekTamu
M3yYeHHs B JAaHHOW NUCIMIUIMHE SBISIOTCS, Mpexae Bcero, GyHKIuU. C UX MOMOIIBI0 MOTYT OBITh
chOopMyIUPOBAHBI KaK 3aKOH MIPUPO/IbI, TAK U pa3HOOOPa3HbIE MPOIIECCHI, TPOUCXOAIINE B dKOHOMHUKE,
npupoje, Texuuke. OTcro1a 00beKTHBHAS BAXKHOCTh MATEMAaTHUECKOT0 aHAIM3a KaK CPEICTBA U3yUCHHUS
¢byakiuil. Jucnumnuua «MaTemMaTuyeckuid aHalu3» OTpakaeT BakKHOE HAINpaBICHHE pPa3BUTHUS
COBPEMEHHOM MaTeMaTUKH, B HEM pacCMaTpUBAIOTCSI BOIPOCHI, CBA3AHHBIE C METOJOM BBIYMCICHUM.
3amaun Kypca pa3BUTb MaTeMaTUYECKUH Kpyro3op cTyAeHTOB. OOyuYHUTh CTYAEHTOB Ba)KHEHIIUM
TEOPETUYECKUM ITOJIOKEHUSIM MaTeMaTHYECKOTO aHAIN3a, aHAIUTHYECKUM METOaM, BEIpaboTaTh y HUX
HABBIKM PELICHUS KOHKPETHBIX 3a/a4, TPeOYIOIIMX, HCCIeA0BaHUS (YHKIUMN, CBSI3aHHBIX C HUMU
BEJIMYHMH.

1.1. Ilepeyens MpogecCHOHANBHBIX CTAHAAPTOB, 00001IEeHHBIX TPYAOBBIX (PYHKIMI1 B TPYAOBBIX GYyHKIMIA,
COOTBETCTBYIOLIUX MPO(eCcCHOHAIBHOM 1eATeIbHOCTH BHIMYCKHUKOB

Ooaactb Tunsl 3aga4 3agaun O0bexThI NpodeccnoHATBLHOI
npodeccuoHaAIbHOI | IPOo(ecCHOHAIBHO npogeccuoHAIbLHOM JAesiTeJIbHOCTH (WK
JesiITeJIbHOCTH i JAesiITeJIbHOCTH 00J1acTH 3HAHUS)

(mo Peectpy AesiTeJIbHOCTH

MuHTpyna)
06 Cas3b, [IpousBoacTBeHHO- | MHTErparus nporpaMMHbIX porpaMMHOE oOecIieueHue
MH(QOPMALIMOHHBIE U |TexXHOIOTHUeCKHii | MOJIYJEH 1 KOMIIOHEHT MH(QOPMAIIMIOHHBIX CHCTEM
KOMMYHHUKaIMOHHbIE

Obecneuenne GyHKIIMOHUPOBAHUS |0a3bl IAHHBIX U XpaHHUIIHIIA
0a3 MaHHBIX, IPEIOTBPAIIICHUC H(OPMAITHHL.

MOTEPh U TIOBPEIKACHUN TaHHBIX,
obecnieueHne HHPOPMAIIMOHHOM

TCXHOJIOTHUH

0e30I1acHOCTH

Brimonaenue paboT 1o co3ganuio | nHHOPMAIMOHHBIE CHCTEMBI U
(MouduKanmm) 1 TEXHOJIOIUHU

COITPOBOXKICHUIO

“H(OPMAITMOHHBIX CUCTEM

YnpasneHue mporpaMMHO- CETH U TEJICKOMMYHUKAIMH

anmnapaTHBIMHU CPEeICTBAMHU
MH(POKOMMYHHUKAIIMOHHON
CHUCTEMBI OpraHU3aIuH,
aJMHHHACTPUPOBAHUE CETEN

[IpoexTHbIit Pa3paboTka TpeboBaHuii u mporpaMmmMHoe o0ecriedeHne
IIPOEKTHPOBAHHE IIPOTPAMMHOIO | HH(OPMALMOHHBIX CHCTEM;
obecrieueHns IPOEKTHI B 00J1aCTH

MH()OPMALTMOHHBIX

TEXHOJIOTMH
VYnpasneHue MpoeKTaMu B NPOEKTHI B 00s1acTh
o0nacti MHPOPMALIMOHHBIX HH(POPMAITHOHHBIX

TEXHOJIOTUH

TEXHOJIOTUH
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KonuenryansHoe,
(hyHKIIMOHATBHOE H JIOTHYECKOe
MIPOCKTUPOBAHUE CUCTEM MAJIOTO
U cpeiHero MaciuTtaba u
CJIO’KHOCTH

MIPOEKTHI B 00J1aCTH
HH()OPMAITHOHHBIX
TEXHOJIOTUI

Jlormueckoe 1 GyHKIIHOHATEHOE

MIPOCKTHI B 001aCTH

CO3JaHUC KOMIUICKCA IMporpamMm I/IH(I)OpMaHI/IOHHI)IX
TEXHOJIOTUH
OneHka 103a0UIUTH TU3aiiHa UHTEPEHCH

uHTEpQeiicoB HHHOPMAIIMOHHBIX
CHCTEM

I/IH(I) OpMallMOHHBIX CUCTEM

40 CKBO3HBIE BUbI
po¢heCCHOHANBEHO
M eI TEJIbHOCTH B
MIPOMBITIIIIEHHOCTH
(B chepe
OpraHM3aluu U
MIPOBEICHIUS
Hay4HO-
HCCIIEI0BATEIhCKH
X | OTIBITHO-
KOHCTPYKTOPCKHX
paboT B obnactu
WHPOPMATUKH U
BBIYUCITUTEIHHOM
TEXHHUKH )

HayuHo-
HCCIIEJOBATEIIHLCKII

UccaenoBanue Moaeinei u
METOJIOB MHPOPMAIIHOHHBIX
CHUCTEM M TE€XHOJIOTUH

nH()OPMaITMOHHBIE CHCTEMBI U
TEXHOJIOTHU

1.2.TlepeyeHb MpOdeCcCHOHATBHBIX CTaHIAPTOB, COOTBETCTBYIOIINX MPO(ECCHOHAIBHON JIEATEIbHOCTH
BBHIITYCKHUKOB, OCBOMBIIMX MPOTpaMMy OakanaBpuara 1o HanpasieHuto moarotosku 09.03.02
HudopmManmoHHbie CHCTEMbI H TEXHOJIOTHH:

Ne Kog Haunmenosanue obnactu npogeccHOHaIBHON AESTEIbHOCTH.
1/ fipodecc | HammenoBanue nmpodeccrnoHambHOTO CTaHapTa
I [OHAJIBH
bro
CTaHAapT
A
06 CBs13b, MH(pOPMALMOHHBIE H KOMMYHUKAIMOHHbIE TEXHOJIOT UM
[podeccnonanprsiii crannapt "[IporpaMMuct”, yTBep K I€HHBIN TpUKa3oM MUHHCTEPCTBA TPYda W
coumansHON 3ammThl Poccuiickoir @enepanun ot 18 Hos6psa 2013 r. N 6791 (3apeructpupoBan
1 | 06.001 MunuctepctBoM roctunun Poccuiickoit @enepanmu 18 mexabps 2013 r., peructparuoHHbid N
30635), ¢ W3MeHEeHHEeM, BHECEHHBIM MPHKa30M MUHHCTEPCTBA TpyJda W COIMAIBHOW 3alluTHI
Poccuiickoit denepaunu ot 12 nexabpst 2016 r. N 7271 (3apeructpupoBan MHHHCTEPCTBOM
toctuu Poccuiickoit @enepannn 13 ssuaps 2017 r., peructpannonssiii N 45230)
2. | 06.011 | ITpodeccuonanbHblil cTangapt "AaMuHucTparop  0a3  JaHHBIX', YTBEPXKICHHBIH  NPHKA30M
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MuHnucTepcTBa TpyAa U COMMAIBbHON 3amuThl Poccutickoit @eneparuu ot 17 centsops 2014 r. N
647H (3apeructpupoBan MuHuctepcTBoM roctuimu Poccuiickoit @eneparuu 24 Hos0ps 2014 1.,
peructpanoHasii N 34846), ¢ wW3MeHEeHHWEM, BHECCHHBIM IpHUKa3oM MUHHUCTEpCTBA Tpyda U
coumansHOU 3amuTel Poccuiickoit @enepanun ot 12 aexadps 2016 r. N 7271 (3apeructpupoBaH
MunuctepctBoM roctunun Poccuiickort Deneparun 13 siBaps 2017 r., perucrpanuoHHbii N
45230)

3. | 06.015

IIpodeccnonanphprit ctangapt "Crienuanuct 10 HHPOPMAITMOHHBIM CHCTEMaM'', YTBEPKICHHBII
nprka3oM MUHHCTEPCTBA TpyJa U colranbHOl 3aumTel Poccuiickoit @enepanun ot 18 HOsIOps
2014 r. N 896H (3apeructprpoBad MuHHCTEPCTBOM rocTHLIMK Poccuiickoit @enepannu 24 nexadps
2014 r., peructpauuonnsiii N 35361), ¢ ©3MeHeHHEM, BHECCHHBIM MPUKa30M MUHUCTEPCTBA TPYAa
1 coMalIbHOM 3armuThl Poccuiickoit @enepartuu ot 12 aexadpst 2016 r. N 7271 (3apeructpupoBan
MunuctepctBoM roctuiiuu Poccuiickoit ®enepanuu 13 suBaps 2017 1., peructpannoHHb N
45230)

4. | 06.016

[Mpodeccnonanbublii cranaapt "PykoBoanTeNh MPOEKTOB B 00J1aCTH MHOOPMAIIMOHHBIX
TEXHOJIOTHIA", yTBepKACHHBIA TprKa3oM MUHICTEpPCTBA TPY/Aa U COITUAIBHOM 3aIUTHI
Poccwuiickoit @enepannu ot 18 Hos0ps 2014 1. N 8931 (3apeructpupoBan MUHHCTEPCTBOM
toctuiuu Poccuiickoii ®enepanuu 9 nexadps 2014 r., peructparmonnsiii N 35117), ¢
U3MEHEHHEM, BHECEHHBIM IIPUKa30M MUHHCTEPCTBA TPYAa U COLUAIbHOM 3amnThl Poccuiickoi
Oenepanyu ot 12 nexabpst 2016 r. N 7271 (3apeructpupoBad MUHHCTEPCTBOM FOCTUIIMN

Poccuiickoit ®eneparun 13 saBaps 2017 r., peructparpionnsii N 45230)

5. | 06.022

IIpodeccuonanpuprii cranaapt "CUCTEeMHBIN aHATTUTHK", YTBEPKACHHBIN TPUKa30M MHUHHUCTEPCTBA
TpyJa U comaabHOM 3ammuthl Poccuiickoii ®enepanuu ot 28 oktsaops 2014 . N 8091
(3apeructpupoBan MuHHCTEpCTBOM tocTUINH Poccuiickoit @enepannu 24 Hosiops 2014 r.,
peructpaunonsbiit N 34882), c u3MeHeHneM, BHECEHHBIM IprHKa3oM MUHMCTEpCTBa Tpya U
couunansHoH 3amuTel Poccuiickoit @enepanuu ot 12 nekadps 2016 r. N 727H (3apeructpupoBan

MunucrtepctBoM roctunuu Poccuiickoil @enepauuu 13 staBapst 2017 1., peructpauMOHHBIMN
45230)

6. | 06.025

[Ipodheccuonanpuprii cranmapT "CrnenuanucT mo Au3aiHy rpaduyecKux 1 MoJIb30BaTeIbCKAX
uHTepdelicoB", yTBEPKACHHBIN MPUKa30M MUHHCTEPCTBA TPY/Ia H COLMAILHON 3aIIUTHI
Poccuiickoit @epepanun ot 5 okTsi6ps 2015 r. N 6891 (3apeructpupoBan MHUHUCTEPCTBOM
foctunuu Poccuiickoit @eneparn 30 oxtss6ps 2015 r., perucrparmonssiit N 39558)

7. | 06.026

[Mpodeccuonanbubiit crangapt "CUCTEeMHBIR aJIMUHHACTPATOP WH(pOpPMALIMOHHO-
KOMMYHHMKALIMOHHBIX CHUCTEM', YTBEP)KICHHBIH NpHKa3oM MUHHCTEpCTBA Tpyla U COLHUAIBLHON
3amuThl Poccuiickoit @enepanmu ot 5 okTsa0ps 2015 r. N 6841 (3apeructpupoBaH MHHHACTEPCTBOM
foctuimu Poccuiickoit ®epeparn 19 oktsaopst 2015 1., peructparmonnsiii N 39361)

8 | 08.007

IIpotdeccuonanpupiii crangapt «CrenuaanucT Ka3HaueHcTBa OaHKa», YTBEP)KICHHBIH IMPHKA30M
MunuctepcTBa Tpyia U counanbHo# 3amuThl Poccuiickoit @eaepaunu ot 9 utons 2018 rona N 4561
https://profstandart-rosmintrud.ru/reestr-profstandartov/. (3apeructpupoBad B MUHUCTEPCTBE FOCTULIUU
Poccuiickoit @enepanuu 26 urons 2018 rona, peructpannonsbiii N 51705)

40 CxB0o3HBIeBHABINPOGecCHOHATBHOI AesITeTbHOCTH

9. | 40.011

IIpodeccuonanbupiii  crangapT «CHEHMMATUCT 10 HAYYHO-HCCJICIOBATCILCKUM M OIBITHO-
KOHCTPYKTOPCKHM pa3paboTkam»(c m3MeHeHMsiMuHal2 nexabpst 2016 ropma), yTBep:KAEHHBIN
npuka3zoM MUHHCTEpCTBA TPy/la U CONMANBHOM 3amuThl Poccuiickoit @enepannu ot 4 mapta 2014r.
Nel21u(3apeructpupoBan MunuctepcTtBoM roctuiuu  Poccutickoit  ®enepammu  21.03.2014,
perucrpannorHblii Ne31692)

HaumeHnoBaHue AOKYMEHTaA KO}I HauMenoBanue 0a30B0oii rpynmnbl, 10JKHOCTH

(mpogeccuu) WM CIEUATBHOCTH

06.001 Paszpabomka npozpammmnozo obecneyenus
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(HaumeHoBaHue 8UOA NPOPeCCUOHATLHOU DeAMENbHOCH)

OK3 2132

Ipoepammucmor

2131

Pa3pa60mlm7<u U AHAJIUMUKU KOMNbIOMEPHBIX
cucmem

06.011 HHooddepocanue rhdhexmuenoii pabomol 6a3 OaHHLIX, 00eCnEeUUEAIOUWUX PYHKUUOHUDOSAHUE

MH!Z)ODM”HMOHHMX cucmem 6 opzanuzayuu

(Haumenosanue 6uda nPoGeccuoHaIbHOU 0esIMeTbHOCMU)

OK3 2139

Cneyuanucmsi no KOMRbIOMeEPAM, He 6OULeOUUE 8
opyaue epynnol

06.015 Cozoanue u nooddepicka unpopmayuonnwvix cucmem (UC) ¢ yxonomuke

(HaumeHo8aHUe 81O NPOPECCUOHANLHOU OesMeNbHOC)

OK3 1236 Pykosooumenu noopazoenenuii (ciyxnco)
KOMNbIOMEPHO20 0becneveHs.
2131 Paspabomuuku u ananumuxu KOMAbIOMEPHBIX
cucmem
2132 Ipoepammucmor
2139 Creyuanucmol HO KOMIbIOMEPAM, He 80UeOuUe 6
opyaue epynnwl

06.016PykoBOAMTEIH OIPOEKTOB B 001aCTH HHGOOPMAIIMOHHBIX TEXHOJIOIMHA

(HaumeHosaHUe 81O NPOPECCUOHANLHOU OesMeNbHOCM)

OK3 1236

Pyxosooumenu noopazoenenuii (cyxco)
KOMNbIOMePHO20 0becneyenus

06.022 Cucmemmnulii ananumuk

(HaumeHosaHUe 810 NPOPECCUOHANLHOU OesMeNbHOC)

OK3 2131 Paspabomuuxu u ananumuxu KOMnvIOmepHbIX
cucmem
OK3 1236 Pyxosooumenu noopazoenenuii (cayxnco)

KOMNbIOMepPHo2o obecneyenus

06.025Cneyuanucm no ouzaiiny 2paguyuecKux noib308amenbcKux unmepdeiicos

(Haumenoganue 6uda NPoPeccuoHaAILHOU 0eamenbHOCHU)

OK3 2166

I'pagpuueckue u mynomumeoutinvle OU3AUHEPbL

OK3 3514

Cneyuanucmoi-mexnuxu no \Web




OK3 2519 Paspabomuuku u ananumuru npoepammno2o
obecneyenus u NPUIONCeHUl, He 8Xo0suue 8
opyaue spynnul

06.026 Cucmemubtit admunucmpamop ungopmayuoHH0-KOMMYHUKAUUOHHBIX CUCHLEM

(Haumenosanue uda NPoPeccuoHaIbHON dessmenabHOCHI)

OK3 2149 Cneyuanucmol 6 061acmu MEXHUKU, He 8X00UUE 6
opyaue epynnol

OK3 2522 Cucmemmbvie AOMUHUCTPAMOPbL

OK3 3513 Crneyuanucmul-mexHuKu no KOMNbIOMEPHbIM

censim u cucmemam

OK3 2153 Hnorcenepol no meneKomMmyHUKayusm

OK3 2523 Creyuanucmol no KOMNbIOMEPHbIM CEMAM

40.011 ((Cl'IeI[I/IaJ'[I/ICT 110 HAYYHO-HCCJIeA0BATECJIbCKUM U ONIBITHO-KOHCTPYKTOPCKUM [)23[)260TK3M»

(Haumenosanue euda nPodheccUoOHANLHOU 0esamenbHOCIU)

OK3 1237 Pyrosooumenu noopazoenenuii (cysnct) Hayuno-
MeXHUYEeCK020 Pa3eumust

OK3 2145 Huoicenepol-mexanuxi u mexnono2u MauuHoCmpoeHus.

2.Mecro gucuuninnsl B ctpykrype OIIOII 6axkanaspuara

JlucuuIuinHa sIBJISETCSl OAHOM M3 OCHOBHBIX JUCHMIUIMH BapUaTUBHOM YacTH MPO(ecCHOHAIBLHOTO
IUKJIa y4yeOHOro IulaHa IMOATOTOBKHM OakanaBpa mno HampasieHuto 09.03.02 HUndopmanmnoHHbie
cUcTeMbl M TexHoJoruu. JlucuunnmHa«MaTeMaTHyecKuil aHamu3»  ABIAETCA  JIOTHYECKUM
MIPOJOJKEHUEM Kypca dJIeMeHTapHOM MaTteMaTuku. i ee u3ydeHuss HeoOXOoauMbl 0a30BbIE 3HAHMSL:
anreOpsbl, dJIeMEHTApHbIX (QyHKIUH, ymeHue nuddepennmponBats. JlaHHAs MUCHHUIUIMHA SBISICTCS
MIpeIUIeCTBYIOLIEH JIJIsl U3YyUYEeHHUs CIAeNyIONX JMCUUIIINH: «Teopust BepoITHOCTEN U MaTeMaTH4ecKas
cTaTucTuka», «Jluddepenunanbabie ypaBHEHHUS.



3. Pe3yabTaThl 0CBOCHHS TUCHHMILIMHBI (MOaY i) «MaTeMaTHYEeCKH AaHAJIN3)

[Ipouecc w3yyeHHus JUCHMIUIMHBI — «MaremMaTHYecKMd aHaliu3» HampaBiI€H Ha

(dbopMUpOBaHKE AIIEMEHTOB CIEAYIONINX KoMmmeTeHIuii B cootBeTcTBUU ¢ ®I'OC BO mo

JaHHOMY HaITPaBJICHUIO:

Kog HanmeHnoBanue WNHpukaTop 10CTHKEHUS B pesyinbrare ocBoeHUs
KOMIIETEH- KOMITIETECHIIUN KOMITIETEHIIUN JUCIUIUIAHBI

1805041 00y4aroIUNACSI0KEH:
VK-6 Cnoco6en ynpapiars| YK 6.1: Mcnions3zyer 3HAaTh:

CBOMM BpPCMCHCM,
BBICTPANBAaTh
peaIN30BbIBATH
TPACKTOPHUIO
CaMOpa3BHUTHS Ha
OCHOBE ITPHHIIUIIOB
o0Opa3zoBaHus B
TEYCHUE BCEH JKU3HU

MHCTPYMEHTHI U METOMBI
yIpaBJIEHUS] BpEMEHEM IIpU
BBINOJIHEHNH KOHKPETHBIX 33/1a4,
IPOEKTOB IPU JOCTHKEHUU
MMOCTaBJICHHBIX IIEJICH;

VYK 6.2: Onpenensier
PUOPUTETHI COOCTBEHHOM
JeSITeIbHOCTH, TUYHOCTHOTO
pa3BUTHS 1 TPO(HECCHOHATEHOTO
pocra.

YK 6.3: OuenuBaet TpeGOBaHUS
pBIHKA TpyJa U IPEI0KEHUS
00pa30BaTeNbHbIX YCIYyT AJIs
BBICTPAWBaHUS TPACKTOPUU
COOCTBEHHOTO
po¢eCCHOHATIBLHOIO POCTa;

VK 6.4:Ctpout
podeCCHOHATIBHYIO Kapbepy U
OTpefeNsieT CTPATET o
po¢eCCHOHATILHOTO Pa3BUTHS;

[enu 1 3a7aun HayYHBIX
UCCIIEIOBAHMM 110
HaIlpaBJICHUIO
JeSITENILHOCTH, Oa30BbIE
MPUHIIUAIIB U METOJIbI UX
OpTraHU3aI1; OCHOBHBIC
VCTOYHHMKHN HAy4YHOHN
nHpopmaIuu u TpeOoBaHUS
K TIPE/ICTABICHHUIO
UH(POPMAIIMOHHBIX
MaTePUAJIOB; CIIOCOOBI
oTpezieNIeHus BUJIOB U TUIIOB
po(hecCHOHANBHBIX 3314,
CTPYKTYypUpPOBaHHE 3a]1a4
Pa3IUYHBIX TPYIIII,
(dbopMyITUpOBKa H3BECTHBIX
YTBEPKJICHHM, CIIEICTBUM U3
HHUX

YMers:

CocraBnaTh 00IIHiIA T1aH
paboTHI 1O 3a/IaHHON TeMe,
npeJIaraTb METOIbI U
croco0ObI 00padoTKH
PE3yJIBTAaTOB, MPOBOIUTH
UCCIICIOBAHHUSI 110
COTJIACOBAHHOMY C
PYKOBOIMTENEM IIIaHy,
MIPEJICTABIISITh ITOJTYICHHBIC
pe3yNbTaThl, BHIOUPATh
Haubonee 3 PpexTUBHBIE
METO/IbI PEIICHHSI OCHOBHBIX
THUTIOB 337124,
BCTPEUAIOTUXCS B
MaTeMaTHuKe.




OIIK-1

OIIK-1. Criocoben
TPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 OOILEMHKCHEPHBIE
3HAHMSI, METOJIBI
MaTeMaTHYECKOro
aHaJIM3a U
MOJICTIUPOBAHHSI,
TEOPETHUYECKOTO U

SKCIICPUMEHTAIIBHOI'O
HCCIICIOBAHHS B

OIIK-1.1.

3HaTh: OCHOBBI MaT€MaTHKH,
(U3HUKH, BBIYUCITUTEIBHON TEXHUKH
Y IPOrpaMMHPOBAHHS.

OIIK-1.2.

YMeTh: periath CTaHIapTHHIC
poQeCCHOHANILHEIC 3a7adn C
MIPUMECHEHUEM

€CTeCTBCHHOHAYYHBIX 1%
OOIIEeHHKEHEPHBIX3HAHHIA,MET
0JI0BMaTEeMaTHYECKOT0aHAIIH3a

poecCHOHATBH
OH IeITeIIbHOCTH

HUMOACTINPOBAHUS.

4.CTpyKTYypa M cojiep:KaHue TUCHUILIHHBI (MoayJ/is1) MaTemaTuyeckuii aHaIu3

4.1. CTpykTypa IMCHUNIUHBI (MOLYJI51)

OO61as Tpy10eMKOCTh TUCHUILIUHBI cocTaBigeT 10 3aueTHbIx equHuIbl, 360 4acoB.

Buj yuednoii padoTsi Bcero IHopsinkoBbIil HOMep
ceMecTpa

1 2

OO6mias Tpya0eMKOCTh JUCIUILTHHEI BCETO (B 3.€.), B 83.e. 4 4

TOM YHCIIE:

Kypcosoii mpoexT (paboTa) HE TIPETyCMOTPEHO

AynuTOpHBIE 3aHATHS BCETO 104 68 56

(B akaz. Jyacax), B TOM YHUCIIE:

Jlexuuu 64 36 28

[IpakTrdeckue 3aHATHSL, CEMIUHAPBI 60 32 28

JlabopaTopHbie pabOTHI

CamocrosTenbHas paboTa Bcero (B akajl. yacax), B TOM 110 49 61

qucIe:

KCP

OK3aMeH o4 27 27

OO0mas TpyI0eMKOCTh TUCITUTLTAHBI 288 144 144

Haunmenosanue
pa3zeNoB U TeM

Bunas! yue6HO# paboThI, BKITIOYAs
CaMOCTOSATENbHYIO paboTy CTYJIEHTOB 1
TPYIOEMKOCTH (B yacax)

DOpMBI TEKYLLIETO
KOHTPOJIS
ycrieBaeMocTH (110
HeJIeJIsIM CEMECTpa).
DOpMBI IPOMEXKYT.

JVCIUTIIMHBL (MOJTYJIS)

ceMecTp

AynurtopHast pabota

CamMocTrosTeapHast

aTTecT
pabota
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12 360 | 70 66 130
Cemectp 1 225 | 36 34 35
Pa3men 1

Tema 1.1: DneMeHTHI TEOpHU
MHOKECTB

Tema 1.2.: JleiicTBUTENBHBIC
4ucna

Tema 1.3.: YUncnoBeie GpyHKIMH

Paznen 2

Tewma 2.1.: Tlpenen uncnoBoit
[IOCJIEAOBATEILHOCTH

Tema 2.2:IIpenen unucaoBoi
GbyHKIUH

Tewma 2.2.: HenpepsIBHBIE QyHKINHT

Paszgen 3

Tewma 3.1.: [IpousBoaHBIC H
Ird hepeHInanb

Tema 3.2.: OCHOBHEIE TEOPEMBI O
nuddepeHIUpyeMbIx HYHKITUSIX

Tema 3.3.: IIpauio Jlonurans

Tema 3.4.: ®opmyna Tetinopa

Tewma 3.5.: Tlpunoxenue
i epeHInanTbLHOT0 HCUNUCICHUS
K MCCIIeIOBAaHUIO (QYHKITUI

Tema 3.6.: O01Eee OHATHE
npezena: npezei no 6ase

Pa3nen 4

Tewma 1.1.: HeonpeneneHHBIIH
HHTErpaj

Paszgen 2

Tema 2.1.: OnpenieneHHbIH
UHTErpa

Tema 2.2.: HecoOcTBeHnHbIe
WHTETPAJIBI

Tema 2.3.: Merpuueckue
MPOCTPAHCTBA

Tema2.4.: KoMIIakTHOCTE B
METPHUUYECKUX MPOCTPAHCTBAX

Tewma 2.5.: HenpepriBHbIE
0TOOpaKEHHS B METPHUECKHUX
MIPOCTPAHCTBAX

Pa3nen 5

Tema 3.1.: [IpousBoaHbIe U
muddepeHnmransl GyHKIIMA MHOTHX
TIepEeMEHHBIX




Tema 3.2.: JIoKaabHbIE
DKCTPEMYMBI (DYHKIHI MHOTHX
MepPEMEHHBIX

Tema 3.3.: Hessable pyHKIINN

Tema 3.4.: YcaOBHBINI

DKCTPEMYM

Cemectp 2

135

34

34

31

Paszgen 1

Tema 1.1.: Uncaosbie psaAb!

Pa3zaea 2

Tema 2.1.: @yHKIIMOHAABHbIE

I10CA€40BaTE€AbHOCTI 1 PSIABL

Tema 2.2.: CTenieHHBIC PSIBI

Tema 2.3.: Paas1 Pypre

Pa3zaea 3

Tema 3.1.: VMurerpaasr,
3aBUCSIIE OT [IapaMeTpOB

Tema 3.2.: DiinepoBsl HHTETPAIIBI

Tema 3.3.: IIpeoOpasoBanue

Dypne

Tema 3.4.: AcuMniToTnueckue
Pa3A0KeHUs

Pa3zaea 3

Tema 1.1.:Mepa Kopaana

Tema 1.2.: KpaTtnblii uHTerpaa
Pumana

Pa3zaea 4

Tema 2.1.: Kpusnie

Tema 2.2.: KpusoanHeriHbie
MHTeTpaAbl

Tema 2.3.: IToTeHnimaapHbIe
BEKTOPHBIE 05

Tema 2.4.: Dopmyaa I'puna

Pa3zaea’

Tema 3.1.: ITosepxHOCTH

Tema 3.2.: IloBepXHOCTHbIE
VHTeTpaabl

Tema 3.3.: Popmyaa CTokca

Tema 3.4.: Popmyaa
Octporpaackoro-I'aycca

Tema 3.5.: Obmas popmyaa
Crokca

Ok3ameH 1 cemectp

27

DK3aMeH 2 ceMecTp

36




4.2. ConepxxaHue TUCHUIIMHBI (MOXYJIs1)

1 CEMECTP

Pazoen 1

Tema 1.1. DneMeHTBI TEOPHH MHOXKECTB

1. CpoiicTBa TEOPETUKO-MHOKECTBEHHBIX onepanuii. Dynkuuu. CBoiicTBa 00pa3oB u Mpo-
o0pa3oB.

2. MeTon MaTeMaTU4eCKOW WHIYKITHH.

3. MomHocth MHOXeCTB. CuéTHbIe 1 Hecu€THhIC MHOXKeCTBA. Teopema Kanropa.

Tema 1.2. [lelicTBUTEIIBHBIC YUCITA

1. Moayns BemecTBeHHOTO unciia. HepaBeHcTBa ¢ MoTyieM.

2. 'eomeTpuueckasi UHTEpIpeTaLys BEIeCTBEeHHbIX uucel. [IpenenbHble TOUKH, OTKPBIThIE
Y 3AMKHYTBIE MHOKECTBA Ha YMCJIOBOM IIPSAMOM. PacimpenHas ynciaoBas npsmasi.

3. HaxosxeHue rpaHei YncIIOBBIX MHOXKECTB.

Tema 1.3. HucnoBble pyHKIMH

1. Yucnossle pyHKIIMU. MOHOTOHHBIE, YETHBIE, HEUETHBIE, Iepuoaudeckue GyHkuu. Oc-
HOBHEBIE JIEMEHTapHbIE PYHKIIUU U UX TpadUKH.

2. Pemienyie GyHKIMOHATIBHBIX HEPABEHCTB METOJOM MHTEPBAJIOB.

3. [Toctpoenue rpadukoB QYHKITHH.

Pazoen 2

Tema 2.1. Ilpenen uncn0BOM MOCIEI0BATENBHOCTH

1. HaxosaeHue mpeaesioB YMCIOBbIX nocieaoBaTenbHocTel. Tabnnia SKBUBaIeHTHBIX 110-
cienoBarenbHOCTe. CpaBHEHHE POCTA MOCIIEI0BATEILHOCTEH.

2. IloanocnenoBaTesIbHOCTH M YaCTUYHBIE peiesbl. BepXHuil 1 HUXKHUM peienbl nocie-
JIOBaTEJIbHOCTH.

Tema 2.2. Ilpenen uncnoBoit GyHKINH

1. Haxoxnenue npeaenoB yucioBbiX GyHKIuUI. Tabnuna sKkBUBaNEHTHBIX QyHKIMH. Cpas-
HEHHE POCTa (PYHKIUH.

2. Pa3noxeHne OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA 10 MEPBOTO MOPSIKA MATOCTH.

3. OnHocTopoHHUE Npeienbl. beckoHeuHble mpeaenbl yHKIUU. YacTUUHBIE TPEIeIbl,
BEPXHUU U HIDKHUHN TIpeesbl QYHKIHUH.

Tema 2.3. HeripepriBHBIE (QyHKIINT

1. UccnenoBanue GpyHKIMHM Ha HenpepbIBHOCTh. Kitaccudukanus Touek pasphisa.

2. CBoiicTBa HETIPEPBIBHBIX (PYHKITHIA.

Pazoen 3

Tema 3.1. [IpousBoanbie u auddepeHmans

1. IlpousBoaHas GyHKINH, €€ TeOMETPUUECKUN U (PU3NIECKUIA CMBICI.

2. Texnuka quddepeHurpoBanus GyHKIUA.

3. 'eomeTpuueckue NpUIIOKEHUs TPOU3BOAHOM. [IpubIMKeHHOE BEIUMCIIEHUE 3HAYSHU I
byHKIMA ¢ moMotIbio auddepeHITnanos.

4. Beicune npousBoHbie. Beicie nuddepennunanst. opmyna JleribHumna.

Tema 3.2. OcHOBHBIE TEOpEMBI 0 AU(HEepeHIUPYEMbIX QYHKIUAX

1. Teopemsl depma, Poms, Jlarpanxka, Komu. Teopema JlapOy 0 IpoMeXyTOUHBIX 3HaYe-
HUSIX POU3BOTHOM.

Tema 3.3. IIpasuina Jlonutans

1. IlepBoe npasunoJlonurans

Bropoe npasuiio Jlonurans

HeonpeneneHHocTn Apyrux BUIOB.

Tema 3.4. ®opmyna Telinopa



1. Pa3noxenne OCHOBHBIX dieMeHTapHBIX GyHKIUN 110 hopmyne Teitnopa. [Ipumenenne GpopmMyIibt
Teitnopa nns BeraucieHus npeaenon. [IpubimkeHHbIe BEIYUCICHUS C TOMOIIBI0 (hopmyibl Teinopa.
Tewma 3.5. Tlpunoxenus auddepeHnaaIbHOTO UCYUCIICHUS K UCCIIEIOBAaHUIO () YHKITUM.

1. Haxox1eHue npoMeKyTKOB MOHOTOHHOCTH U JIOKQJIbHBIX AKCTPEMYMOB (DYHKITUH.

2. Haxoxpaenue rno0anbHBIX SKCTPEMYMOB (PYHKIIMH, HEMPEPBIBHOI Ha oTpe3ke. Haxoxienue
TOYHBIX IpaHeil QpyHKIIH.

3. Haxoxxenne BBITYKIIBIX (DYHKIIMI B TOYEK Tepernoa.

4. HepaBeHcTBO MeHceHa 1 ero nprMeHEHHsL.

5. AcumnTotsl pynkuuu. [loctpoenue rpadukoB GyHKINN C TOMOLIBIO TPOU3BOAHBIX.

Tema 3.6. O0miee moHsATHE Tpeea: mpeaen mo o6ase.

1. [TonsTue 6a3b1. [Ipumepsr 6a3. [1penen uncnoBoit pyHkuu 1o 6aze. CBoMCTBA G YHKIIUNA HMEIOIIIMX
npeznen no Oase.

2. IIpenen no I'efine. DKBUBAJIGHTHOCTH ABYX OMPEIEICHUN Ipeiesa B cliydae CYETHO-TTOPOKAEHHBIX
0a3. DKBUBaJICHTHbIE 0a3bl, PUIBTPHI.

Pa3zoen 4

Tema 1.1. Heonpenen€uublii HHTErpa

1. OcHoBHble onpezenenns. CBOMCTBA HEONPEAEICHHOT0 nHTerpaiia. Tadauia nepBooopa3HbIX
OCHOBHBIX 3JIEMEHTAPHbIX (QYHKLUH.

2. lHTerpupoBaHme METOI0M 3aMEHBI M METOJIOM MOBEACHUS (PYHKIIMH 101 3HaK auddepeHnmana.
3. UnTerpupoBanue GyHKIIHHA 110 YaCTSAM.

4. NHTerpupoBaHye palliOHAIbHBIX (YHKLUH.

5. MHTerpupoBanue ApoOHO-IMHEHHBIX UPPALIOHATIBHOCTEH.

6. Anddepenumanbupiii OUHOM.

7. HTerpupoBaHue KBaJpaTHUHBIX uppanuroHansHocTell. [logcranosku Diinepa.

8. HTerpupoBaHie TPUTOHOMETPHUYECKUX BBIPAKEHUH. Y HUBEpCaIbHAs TPUTOHOMETPHYECKAs
[I0/JICTAaHOBKA.

Pa3zoen 5

Tema 2.1. OnpennenéHHBIN UHTETPAT

1. HaxoxneHue ornpeeneHHbIX HHTerpaioB 1o ¢popmyine HeroTona-JIeiiOHuIa. 3aMmeHa nepeMeHHbIX
Y MHTETPUPOBAHME IO YACTSIM B ONPEIEICHHOM HHTErpaje.

2. 'eomerpuyeckre M (HU3MUECKHE TPUIIOKEHUS ONPEACTICHHOTO HHTerpasa. Beraucnenue miomanen
IUIOCKUX (DPUTYp B IE€KAPTOBBIX U MOJSPHBIX KOOpAUHATaX. Beiuucienne o0beMOB Tel U IUI0Iaei
oBepxHOCTeN BpaleHus. Haxoxienue neHrpa macc.

3. MHTerpain ¢ mepeMeHHbIM BEPXHUM IpesienoM. HenmpepbIBHOCTh HHTETpajia o BEpXHEMY MIpeaeny.
HuddepennmrpoBanre nHTErpasa Mo NePeMeHHOMY IIpeIeny.

Tema 2.2. HecoOcTBEHHBIE HHTETPAJIBI

1. Beiuucnenue HecOOCTBEHHBIX MHTErpajioB o (popmyne HeroToHa-JleitOnuna.

2. UccnenoBaHue Ha CXOIMMOCTh MHTETPAJIOB OT 3HAKOMOCTOSTHHBIX (DYHKIIUH C OJTHON 0c000M
TOYKOM.

3. UccnenoBanne Ha CXOIMMOCTh HHTETPAJIOB OT 3HAKOIIOCTOSTHHBIX (DYHKIIUN C HECKOJIBKUMH
0COOBIMU TOYKAMH.

4. VccnemoBanne Ha CXOAUMOCTh MHTETPAJIOB OT 3HaKonepeMeHHbIX pyukmuii. [Ipusnaku AGens u
Jlupuxie cXo0AUMOCTH HECOOCTBEHHOTO MHTETpaa.

5. AGcomoTHAs CXOIMMOCTh HecoOCTBEHHBIX HHTerpaioB. Kpurepuit Ko cxonumoctu
HECOOCTBEHHOT'O MHTETpaa.

Tema 2.3. MeTpudeckue MpoCTpaHCTBA

1. ITonsTHe MeTpruecKoro npoctpancTsa. [lonsaTue HopMupoBaHHOTO pocTpaHcTBa. [Tpumepsl
METPUYECKUX U HOPMHPOBAHHBIX IMPOCTPAHCTB.

2. OxpectHOCTH. OTKPBITHIE U 3aMKHYTBIE MHOXKECTBA, CBSA3b MKy HUMHU. BHYTpeHHOCTb,
IIPOU3BOIHOE MHOXKECTBO, 3aMbIKaHHE, BHELTHOCTh, TPaHUIIA.



3. I[Ipenen pyHKIMM CO 3HAUCHUSIMU B METPUUYECKOM pocTpaHcTBe. CBoMcTBa nipeaena. [Ipenen
nociuenoBarenbHOCTU. [Ipenen GpyHKIUM B TOUKe.

Tewma 2.4. KoMnakTHOCTh B METPUYECKUX MPOCTPAHCTBAX

1. ITonuble npoctpancTBa. [IpruMeps! MOMHBIX TPOCTPAHCTB.

2. IlpeaxoMIiakTHbIE U KOMITAKTHbIE MHOKECTBA. KpuTepuii KOMIaKTHOCTH METPUYECKOTO
npocrpaHcTBa. KOMIakTHOCTh B TEPMUHAX ITOKPBITHH.

Tema 2.5. HenpepsiBHbIE 0TOOpa)ke€HUsI METPUYECKUX MPOCTPAHCTB

1. HenpepsiBHOCTH B Touke. HenpepbpIBHOCTh Ha MHOKeCTBE. JIOKabHbBIE CBONMCTBA HENIPEPHIBHBIX
GhyHKIUH.

2. OCHOBHBIE TEOPEMBI O HEMIPEPBIBHBIX QPYHKIUAX. CBOWCTBA (DYHKIIHIA, HETIPEPHIBHBIX HA
KOMIIaKTaXx.

3. IlpuHIMI CKUMAIOMIMX OTOOPAKEHUH U €r0 IPUMEHEHHUSL.

Tema 3.1. [IpousBoansie u nupdepeHunansl GyHKIUA MHOTHX TEPEMEHHBIX.

1. HaxosaeHue yacTHBIX IPOU3BOAHBIX U auddepeHnnanos nepsoro nopsaaka. Mceinenopanue
¢byHkuuii Ha qUdGepeHIPYEMOCTb.

2. 'eoMeTpHUYeCKHiA CMBICI YaCTHBIX MPOU3BOAHBIX. KacaTenbHas MiI0CKOCTh, TOBEPXHOCTHh YPOBHS,
I'paJIEHT.

3. HaxosxaeHne 4acTHBIX MPOU3BOAHBIX U AU(PepeHIINaToB BEICIINX MOPSIIKOB.

4. ®opmyna Teinopa s GyHkuii MHOrMX nepeMeHHbIX. Mcnonb3oBanue popmyssl Teitnopa st
PUOMKEHHBIX BBIYHCIICHHM.

Tema 3.2. JlokanpHble 3KCTpeMyMbl PYHKIUH MHOTUX NIEPEMEHHBIX

1. HaxoxieHune JToKalnbHbIX IKCTPEMYMOB (DYHKLIUN MHOTMX [IEPEMEHHBIX.

Tewma 3.3. HesiBHbIe hyHKUINUN

1. HaxoseHue 4acTHBIX MMPOU3BOAHBIX U Auddepernnanos HesBHOM (pyHkuuu. MccnenoBanue Ha
HKCTPEMYM HESIBHO 33JaHHOM (QyHKIIMH.

2. HaxosxJieHre YaCTHBIX MPOU3BOAHBIX U AU(PepeHIINAIOB cUCTEMA HESIBHBIX ()yHKIIHH.
I'eomeTpuueckue NpUI0KEHHsI TEOPUH HESBHBIX (PYHKIHI.

3. 3aMeHa mepeMeHHBIX B (D (hepeHIINaTbHBIX BRIPAKCHUSAX.

Tema 3.4. YcnoBHBIN SKCTpEMYM

1. HaxoeHue yCIOBHBIX 3KCTPEMYMOB METO/10M CBOOOIHBIX TU(PPEpEeHIINATIOB U METO0M
MHOXUTENeH Jlarpanxa.

2 CEMECTP

Pazoen 1

Tema 1.1. UncnoBsie pssl

1. ViccnenoBaHue CXOQMMOCTH 3HAKOTIOCTOSTHHBIXPs10B. [Ipru3Haku cpaBHeHMs. HTerpanbHbIi
npusHak Komm-MaknopeHa.

2. UccnenoBaHue cX0IMMOCTH 3HaKOIepeMeHHbIX psaoB. [IpusHaku JleiibHuna, Abens u upuxie.
AOCOII0THAs CXOAUMOCTD PSJIOB.

3. UccnenoBanne CXOMMMOCTH JIBOMHBIX U MMOBTOPHBIX PSIOB.

4. ViccnenoBanre CXOUMOCTH O€CKOHEUHBIX MPOU3BEICHUIA.

Pazoen 2

Tema 2.1. DyHKIIMOHATBEHBIE TIOCIIEAOBATEILHOCTH H PSIBI

1. HaxoxieHre MHOKECTBA CXOAMMOCTH (DYHKITHOHAIBHOW TTOCIIEIOBATEIFHOCTH U €€ Mpe-AeIbHON
GbyHKIUH.

2. UccrienoBanue mOCIeI0BaTEIbHOCTH (DYHKIIMA HAa PABHOMEPHYIO CXOTUMOCTb.

3. UccnenoBanne GyHKIMOHAIBHOTO Psijia HA paBHOMEpHYIO cxoaumocTs. [Ipusnaku Beiiepitpacca,
Abens u Jlupuxiie paBHOMEPHON CXOAMMOCTH (pyHKIMOHANBbHOTO psina. Kpurepuit Komn
PaBHOMEPHON CXOAMMOCTH (PYHKIIMOHATIBHOTO PAAA.

4. TlpenenpHBI IEPEX0/1 MO 3HAKOM HHTErpaa u npou3BoaHoi. [louneHHoe HHTErprpoBaHUE U
middepenpoBanue.

Tema 2.2. CTenieHHBIC PSIBI



1. HaxoxxneHue paanyca U HHTEpBaJIa CXOJMMOCTH cTerieHHOTo psana. @opmyna Komm-A mamapa.
JIefcTBHSI CO CTENIEHHBIMU PSAAMH.

2. Psap Tetinopa. PaznoskeHre OCHOBHBIX dJIeMeHTapHBIX QYHKIUHN B psan Teinopa. Paznoxxenne
¢bynkuuit B psag Teitnopa.

3. CymmMupoBaHue CTeTIEHHBIX psioB. Popmyiibl Ditnepa. CBoiicTBa runepOOIMIecKiX GyHKIUH.
Tema 2.3. Psiapt @ypbe

1. Paznoxenue pynkmnuii B psa Oypbe Ha MpoMexyTKe [-1, T]. Pa3noxenne mo cuHycam U 1o
KocuHycaM. Pa3znoxxenue GyHKIMIA B TPUTOHOMETPHUYECKHUH PsiJl HA TPOU3BOIBHOM ITPOMEXKYTKE.
2. [lounennoe unrerpuposanue u auddepenupoBanue pagos Oypre. CymmupoBanue psagoB Oypbe.
Pazoen 3

Tewma 3.1. MuTerpansl, 3aBUCSIINE OT TApaMETPOB

1. UccnenoBanrie paBHOMEPHOU CXOAMMOCTH MapaMeTPUUECKUX UHTErpaiioB. UHTerpupoBanue u
Qg QepeHIIMPOBaHNE HHTETPAJIOB 10 MTAPAMETPY.

2. Boruncnenue onpeeneHHbIX HHTETPajIoB METOJOM BBEJICHHS ITapameTpa.

Tema 3.2. DiinepoBbl HHTETPAIbI

1. F'amma-¢pysaknus. bera-¢pyHnkuus. Berauciaenne onpeaeneHHbpIX HHTETPAIOB € IOMOIIBIO raMMa- U
Oera-QyHKIH.

Tewma 3.3. IIpeoOpazoBanue Dypne

1. CpoiicTBa npeobpazoanus Oypee. Dopmyra odpareHus.

2. Haxoxnenue npeodpazoBanuii dypbe.

Tema 3.4. AcuMNTOTHYECKHE PA3II0KEHUS

1. HaxoxeHre acuMITOTHYECKUX pa3iokeHuil pyHKuuid. JIeficTBUS Hal aCHMIITOTUYECKUMU
pa3noKEHUSIMHU.

2. ®opmyna cymMMupoBaHus Diepa-MakiiopeHa.

3. HaxosxaeHne acCHMITOTHK MapaMeTpuIeckux uHTerpainoB. Jlemma Barcona u meton Jlamaca.

Pazoen 4

Tema 1.1. Mepa Kopnana

1. Kputepuit usmepumoct MHOkecTBa 1o JKopaany. CBoiicTBa n3MepuMBbIX MHOXeECTB. Mepa
IIPSIMOTO NTPOU3BENCHUS MHOKECTB. BaxkHene npuMepsl N3MEPUMBIX MHOKECTB.

Tema 1.2. Kpartusrii uaTerpan Pumana

1. CBezneHue 1BOMHOrO HHTErpaia K HOBTOpHOMY. IlepeMena nmopsiika HMHTErpupOBaHUS B IBOHHOM
UHTETpAae.

2. 3aMeHa NepEeMEHHBIX B IBOTHOM MHTETpae.

3. CBenieHne TPOWHOTO MHTErpalia K MOBTOpHOMY. [lepemMena nopsiika HHTErpUpOBaHNS B TPOHHOM
HHTErpae.

4. 3ameHa epeMEHHbIX B TPOMHOM HUHTErpaje.

5. 'eomerpuueckuii 1 GpU3NYECKH TPUITOKEHUS IBOMHBIX U TPOMHBIX HHTETPAJIOB.

Tema 1.3. HecoOGcTBeHHBIE KpaTHBIE HHTETPAJIBI

1. MccnenoBaHue Ha CXOJIMMOCTh HECOOCTBEHHBIX KPATHBIX MHTETPAJIOB.

Pazoen 5

Tema 2.1. Kpussie

1. ITapameTpu3anus MIOCKUX U MPOCTPAHCTBEHHBIX KPHUBBIX.

2. HaxosxneHne JuiiH KpuBBIX. HaTtypanbHas mapaMeTpu3anusi.

Tema 2.2. KpuBonuHeiiHbIE HHTETPAJIBI

1. Beiuncrienne KpUBOJIMHEHHBIX HHTETPAJIOB [IEPBOTO POAA.

2. BeruncneHre KpUBOJIMHEHHBIX HHTETPAIOB BTOPOTO Poja.

3. Ou3nuecKue NpUII0KEHUST KPUBOJIMHEWHBIX HHTETPAJIOB.

Tema 2.3. IloreHIInanbHbIE BEKTOPHBIE MOJIS

1. IlpoBepka ycnoBuii mosHoro auddepeHiana B 0OJHOCBSI3HOM 00IacTy.

2. ®opmyna Hetorona-JleltoHua 11t GyHKIIMKA MHOTHX ITEpeMEHHBIX. POTOp BEKTOPHOTO MOJIs.
[{upkynsauus BEKTOPHOIO OIS BAOJb 3aMKHYTOW KPUBOA.

Tema 2.4. ®opmyna ['puna



1. Beruucnenue 1BOWHBIX HHTETPAIOB ¢ TOMOIILI0 (popmynsl ['puHa. Beraucnenue miomaaeit npu
MTOMOIIY KPUBOJMHEHHBIX UHTErpanoB. Paznuuneie popmel 3amucu hopmyisl ['puHa.
Pa3zoen 6
Tewma 3.1. [ToBepxHOCTH
1. [TapameTpu3anus MOBEPXHOCTEH.
2. HaxosxJieHne KacaTeIbHOM IUIOCKOCTH U HOpMaJli. Berurcienne nepBoii KBaapaTHIHOU hopmy
MTOBEPXHOCTH.
3. Beruncnenue mionia el moBepXHOCTEH.
Tema 3.2. [loBepXHOCTHBIE UHTETPAIbI
1. Brruncienre noBepXHOCTHBIX HHTETPAJIOB IIEPBOTO POJIa.
2. Brruncnenne noBepXHOCTHBIX MHTErPajoB BTOPOTO poja.
3. l'eomerpuueckue 1 HpU3NIECKHUE IPUIIOKEHUS TOBEPXHOCTHBIX HHTETPAJIOB.
Tema 3.3. ®opmyna Ctokca
1. Beruucienue noBepXHOCTHBIX HHTETPAIOB MpH nomouiu popmynsl Ctokca. Pasnuyunbie popmsl
3anucu Gopmyiel CTokca.
Tewma 3.4. ®opmyna ["aycca-OcTtporpaackoro
1. Beruncnenne moBepXHOCTHBIX HHTETPAIOB IpH oMoy hopmyisl Octporpaackoro-I aycca.
Brruncnenme 06beMOB ITpH MOMOIIY TOBEPXHOCTHBIX MHTErpajioB. Pasnuynbie GopMbl 3anTUCH
dopmynst Octporpaackoro-I aycca.
Tema 3.5. O6mas ¢popmyna Ctokca
1. BeiunciieHre BHENIHETO MTPOU3BEICHUS U BHEIIHEro nuddepenimana quddepeHnnanpHbx Gopm.
2. 3ameHa iepeMeHHbIX B auddepenimanbHoi popme.
3. O6mas ¢popmyna Crokca. Jlemma [Tyankape. @uzndeckue npuiioxkeHus nudepeHmanbHbIX
hopm.
7. Tembl 1a0opaTOpHBIX padoT (JIaGopaTopHbIii PAKTHKYM)
He npenycmotpens! yueOHbM mtanoM OOIL
8. [IpumepHasi TeMaTHKA KYypPCOBbIX padoT
He mpenycmotpens! yueOHbM mianom OOI.

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

AKTHUBHBIE U HHTEpPAKTUBHbIE (OPMBI: JIEKIUHU, MPAKTUYECKHE 3aHATUS, KOHTPOJIbHBIE paOOTHI,
KOJUIOKBUYMBI, 3a4€Thl U JK3aMEHBl. B TeyeHue ceMecTpOB CTYIEHTBI PELIAIOT 3aJadd, YKAa3aHHBIC

MperogaBaTejicM.

6. Y4eOHO-MeTOoHYecKoe ofecnedeHHe CAMOCTOSITeJIbHOI padoThl cTyAeHToB. OleHOYHbIe
cpeacTBa AJ1s TEKYIIEero KOHTPOJIsl ycIeBaeMOCTH, TPOMeKYTOYHOM aTTeCTAllMU 10 UTOraM
OCBOEHHS TUCHUILIMHBI.
6.1. Ilnan camocToATEILHOM PaGOTHI

Ne n/mm HanmeHnoBaHue TeMbl Bua camocrositeibHOM padoThI

Cemectp-1 DneMEHTHI TEOpUN KonTponbhas padorta Ne 1
MHOKECTB.

1.1--13

JleficTBUTENIbHBIC YHCIIA.
YucnoBsie QyHKIUY.

2.1-31 [Ipenen uncnoroit UccnenoBarenbckass qOMAIIHSS
IIOCJIEAOBATEILHOCTH.




[Ipenen yucnoBou
GbyHKIUH.
[IpousBognas u
Qg depeHma.

pabota Nel

3.2-34

OCHOBHBIE TEOPEMBI O
mddepeHpyembIx

dbyakumsx. [ITpasumo

Jlonurana. ®opmyina

Tennopa.

Kontposbnas padota No2

3.5-3.6

Tlpunoxxenue
mddepenpanbHOrO
WCYHUCIICHUS K
UCCIICIOBAHHIO (PYHKIIHH.
OO1ee moHsATHE TIpeIena.

HccnenoBarenbpckas JOMaIHAS
pabota Ne2

11,2122

Heonpenenennniit
uHTerpan. OnpeaeneHHblil
unTerpai. HecoOcTBenHble
MHTErpabl.

Kontponbnas pa6ora Ne 1

2.3,25,31

Merpuueckue
MIPOCTPAHCTBA
.HenpepbIBHOCTH CIIOKHON
bysakun. OyHKIUU
MHOTHX IT€PEMEHHBIX.

Teoperuueckuii Tect Nel

3.2,3.3,34

IIpousBogHbIE U

g depeHransl GyHKIHA
MHOT'MX II€PEMEHHBIX.
®opmyna Teiopa.
JlokanbHBIE SKCTPEMYMBI.
Y CIIOBHBIN SKCTPEMYM.

KonTponbnas padota Ne 2

Cemectp-2

11,21,

HucnoBble psabl.

O YHKIHOHAJIBHBIE
MOCIEA0BATEIBHOCTH U
pszbI

KonrtponsHas padora Ne 1

2.2-2.3

Crenennsbie psabl. Psaabl
dypbe

UccnenoBarennckast JOMaNIHAA
pabota Nel

3.1-34

WuTerpaisl, 3aBUCSIIUE OT
rapamMeTpoB. DIepOBbI
UHTErpabl.
[Ipeo6pa3zoBanue Oypre.
ACHMITTOTHYECKHE
pasoxKeHusl.

Teopernuecknii Tect Nel

11,1221,

Mepa XKopnana. Kparasie
uHTerpaisl Pumana.
Kpartnpie HecoOCTBEHHBIE
WHTETPaAIbL.

Teopernuueckuii Tect Nel

2.2-24

Kpusonunelinsie
WHTETPaIHI.
[ToreHunansHbie
BEKTOpHBIE oJst. Dopmyna

Teopernueckuit Tect Nel




I'puna.

3.1-3.3 [ToBepxHocTH. HccnenoBarenbckas 1OMAaITHAS
[ToBepxHOCTHBIE pa6ora Ne 3
uHTerpaiel. opmyiia
Crokca.

3.4-3.5 ®opmyna ["aycca- Kontponbnas pa6ora Ne 1

Octporpajackoro. O6rmas
dbopmyna Crokca.

OueHouHble CpeacTBa JJisl TEKYHIETr0 KOHTPOJIA YCIICBAEMOCTH H HpOMe)l(yTO‘IHOﬁ aTrecranmumu

Kpurepun oneHkn npomMeKyToO4HOI aTTecTannu B popMme 3a4eTa

Onenka | XapakrepucTuka TpeOOBaHMIA K pe3ysbTaTaM aTTeCTally B popMe 3aueTa

«3a4TeHO» Teopernueckoe colepkaHue Kypca OCBOCHO MOJHOCThIO 6€3 MpoOeIoB Wiu B
LI€JIOM, MJIM OOJIbIIEH YacThi0, HEOOXOIMMBbIE TPAKTUUECKUE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepHaloM C(HOPMHUPOBAHbBI UJIM B OCHOBHOM C()OPMHUPOBAHBI,
BCE WJIM OOJIBIIIMHCTBO IPEyCMOTPEHHBIX paboueil mporpaMMoil yueOHbIX
3aJlaHUH BBINOJHEHBI, OT/I€TIbHBIE U3 BBHIIOJHEHHBIX 331aHUN COJIEpKaT
OLIMOKH.

«He 3auteno» | Teoperuueckoe coaepkaHue Kypca OCBOCHO YACTHUHO, HEOOXOJUMbIEC HABBIKH
paboTsl HEe chOPMUPOBAHBI I CHOPMUPOBAHBI OTAETHHBIEC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueii yueOHOo#l mporpaMmoit 3agaHuil He
BBITIOJTHEHO JIMOO BBITIOJIHEHO C TPYOBIMHU OIMHMOKaMU, KAYECTBO MX
BBITIOJIHEHUS OLICHEHO YUCJIOM 0aJIOB, OJIU3KUM K MUHUMYMY.

Kpurepun onieHKH NPOMEKYTOYHOM aTTecTaluy B GopMe IK3aMeHa

Ouenka XapakTepHucTuka TpeOOBaHUM K pe3yIbTaTaM aTTecTallu B popme
JK3aMeHa
«OTim4HO» Teopernueckoe cogepkaHue Kypca OCBOEHO ITOJIHOCTBIO O€3 po6eos,

CHUCTCMHO H THY6OK0, HCO6XOI[I/IMLIC MPAKTUYCCKUC HABBIKH pa6OTLI C
OCBOCHHLIM MAaTCpUAIOM C(I)OpMI/IpOBaHBI, BCC MMPCAYCMOTPCHHBIC

paboueil yueOHOI nmporpaMMoii yueOHbIE 3a1aHUs BBIMOJIHEHBI 0e3yIpedHo,




KayecTBO MX BBIMOJIHEHUS OIGHEHO YHCIOM OaioB, OJM3KUM K
MaKCUMYyMYy.

«Xopo1Io» Teopernueckoe comepkaHne Kypca OCBOEHO B LeIoM 0e3 IpoOeos,
HEO0OXOIUMBIC TTPAKTUYECKUE HABBIKK Pa0OTHI ¢ OCBOCHHBIM MAaTEpPHAJIOM B
OCHOBHOM  c(OpMHpOBaHBI,  INPEAYCMOTpPEHHbIE paboueil  yueOHOt
MpOrpaMMoil yueOHbIe 3a/laHusl BHIMOJIHEHBI C OT/EIbHBIMA HETOYHOCTSIMH,
KAueCTBO BBIMOJIHEHHsI OOJBIIMHCTBA 33JaHUN OLIEHEHO YHMCIOM OaJlioB,
OJIM3KUM K MAaKCUMYyMY.

«Y IOBJIETBOPUT Teopernueckoe conep)kaHHe Kypca OCBOEHO OOJBIIEH 4YacThio, HO
eITbHO» poOeITbl He HOCAT CYIECTBEHHOTO XapaKTepa, HE0OXOAUMBbIE TIPAKTHYECKUE
HaBBIKM PabOTHI C OCBOGHHBIM MAaTEpPHAJIOM B OCHOBHOM C(HOPMHPOBAHHI,
OOJIBIIMHCTBO MPETyCMOTPEHHBIX paboyell yueOHOM mporpaMMoi y4eOHbIX
3aJJaHUl BBINIOJIHEHBI, OTJCIIbHBIC M3 BBIIOJHEHHBIX 3aJaHUI colepKatr

OILIIAOKH.
«HeynonerBop Teopernueckoe coaepkaHue Kypca OCBOEHO YaCTUYHO, HEOOXOIUMBIC
UTEIBHO) HAaBBIKK PabOTHI HE CPOPMUPOBAHBI HITH CPOPMHUPOBAHBI OTICIBHEBIC U3 HUX,

OOJIBIIMHCTBO MPEIyCMOTPEHHBIX pabodell yueOHOM mporpaMMoi y4eOHbIX
3aJJaHUH HE BBIIIOJIHEHO JIMOO BBIIIOJHEHO C I'PyObIMM OIIMOKaMM, Ka4eCTBO
UX BBIIOJIHEHUS OLICHEHO YMCIIOM 0aJlIoB, OJIN3KUM K MUHUMYMY.

6.2. MeToanyeckne yKa3aHHUs M0 OPTraHU3AINH CAMOCTOSATEIbLHOI PadoThI CTYIEHTOB

CamocTtosTenbHast paboTa SBJISETCS OJHUM M3 BHUJIOB YU4€OHOW AEATEIbHOCTH OOYYaroIIMXCs,
CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH, TBOPUYECKOTO
MO/IX0/1a K PELISHUI0 TPobiieM y4eOHOro U MpodheCCHOHATBHOT'O YPOBHSI.

AyauTopHas caMOCTOsITeIbHast paboTa Mo y4eOHON AUCITUTUIMHE OCYIIECTBIISIETCS HA YIEOHBIX
3aHATUSAX O]l HENOCPEICTBEHHBIM PYKOBOJICTBOM IPEMOAABATEINS U MO €ro 3aJaHHUIO.

BneaynuropHas camoctosTeNnbHas padoTa BBITOIHIETCS 0 3aJaHUIO0 TIPEernoiaBaresis 0e3 ero
HEIMOCPEICTBEHHOTO YYacCTHSI.

Buapl 3amanuii 11 BHEAYIUTOPHOM CaMOCTOSITEIBHOW pabOThI, UX XapaKTep, YUYUTHIBATH
cnenuduKy u3ydaeMon yueOHON AUCIMILTUHBI, HHAWBHUIYaTbHbIE 0COOEHHOCTH 00yUaroIerocs.

KonTposb caMmocTosTENHHOM pabOTHI U OLIEHKA €€ Pe3yJIbTaTOB OPraHU3yeTCs KaK €IMHCTBO

IBYyX hopm:

1.caMOKOHTPOJIb U CAMOOIICHKA 00YUarOIIErocs;

2.KOHTPOJb U OLIEHKA CO CTOPOHBI MPENOIaBaATENS.

Opranuzanusi 1 pyKOBOJCTBO ayIUTOPHO CaAMOCTOSITE/IbHOI padoThl

AynuropHas caMOCTOsITeNIbHAs paboTa 1Mo AUCHIUTUIHHE BBITIONHSACTCS Ha YUeOHBIX 3aHATHUSIX MO
HEMOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOAABATEIIS U IO €0 3aIaHUIO.

OCHOBHBIMU BHIAMHU ayTUTOPHON pabOTHI CAMOCTOSTENILHON paOOTHI SBISIOTCS:

- BBINOJIHEHUE JAO0OPATOPHBIX U MPAKTUYECKUX pabOT OCYIIECTBISETCS Ha J1a0OpaTOPHBIX U
MPAKTUYECKUX 3aHATHSAX B COOTBETCTBUM C TpadukoM ydeOHoro mpouecca. s obecnedueHus
CaMOCTOATENIbHONW paboThl TMperojaBaTeIsiMUA  pa3paldaThIBAIOTCS METOAMYECKHE YKa3aHUS TI0
BBITIOTHEHUIO JIA0OPATOPHOM /IPaKTUYECKON pabOoTHI.

PaGota ¢ nuTeparypoii, ApyruMu UCTOYHHKAMU WH(POPMAIMH, B T.4. DJIEKTPOHHBIMU, MOXKET
pEeaM30BhIBATECS Ha CEMHHAPCKUX M MPAKTUUYECKUX 3aHATHUSX. J[laHHBIE MCTOYHUKH WHQPOpPMALIUU



MOTYT OBITh NpEJICTaBIEHbl Ha OyMa)>KHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
HNurepHer.

IIpenonaBaTens GopMyaupyeT Leib padoThl ¢ JAHHBIM U MICTOYHUKOM MH(OpPMAIMH, ONPEeseT
BpeMs Ha MpopaboTKy JOKyMeHTa U ()OpMy OTYETHOCTH.

CaMo ¥ B3aMMOIIPOBEPKA BBINOJIHEHHBIX 3a/laHUI Yallle BCErO MCIOJIb3YETCSI HA CEMUHAPCKOM,
MPAaKTUYECKOM U JPYrux BUAaX 3aHATUH. [IpoOneMHas /cutyannoHHas 3a/1a4a JOJDKHA UMETh YETKYIO
(bOopMyYIHMPOBKY, K HEH TOJKHBI OBITh IOCTABJIEHBI BOIIPOCHI, OTBETHI HA KOTOPbIE HEOOXOAMMO HAUTH U
ob6ocHOBaTh. Kpurepun oLeHKH MpaBUIIBHOCTH PEIICHUS POOIEMHOM/CUTYAIIMOHHON 3aauil TOJIKHbI
OBbITh N3BECTHBI BCEM 00YYaIOIIUMCH.

Opranun3anus 1 pyKoOBOJACTBO BHEAYAUTOPHOH padoThl

BHreaynuropHas camocTosTenbHas paboTa BBINOJIHACTCS 10 3a/laHUI0 IIperoiaBaTess, Ho 0e3 ero
HENOCPEACTBEHHOI'O yYacTHSl.

IIpu mnpenbsBIEHUM BHJIOB 33JaHUN HAa BHEAYIUTOPHYIO CaMOCTOSITENIbHYIO paboTy
pEKOMEHAyeTCS HCIOJIb30BaTh IU(PPEepeHIIMPOBAHHBIA IMOAXO0J K YPOBHIO MOJATOTOBICHHOCTH
obyuatomerocs. Ilepen BbIOJHEHHEM BHEAYAUTOPHOM CaMOCTOSITEIbHOM pPabOThl MpernojaBareib
IIPOBOAUT KOHCYJIBTALMIO C OIPENEICHUEM LIEJU 3aJlaHusl, €ro COJEP)KaHUs, CPOKOB BBIIIOJIHEHUS,
OpPUEHTUPOBOYHOIO OObeMa PabOThl, OCHOBHBIX TpeOOBaHUH K pe3ylbTaTaM pabOThl, KPUTEPHUEB
OLIEHKH, (OpM KOHTPOJISI M TEpedyHs JHUTeparypsl. B mpormecce KOHCYNbTAllMHM IPEnojgaBaTeib
IPESYIPEXkTaeT O BO3MOXKHBIX TUIIMYHBIX OIIMOKAX, BCTPEYAIOIUXCS IPU BBIIIOJHEHUN 3alaHHUS.

Jns  Meroauyeckoro obOecneueHuss M PYKOBOJACTBA CaMOCTOATENBHOW paboToil B
00pa3oBaTENFHOM YUPEKACHUU pa3pabaThiBaloTCsl ydeOHbIe TOCOOMS, METOANYECKHE PEKOMEHIAuU
[0 CaMOCTOSITEIbHON MOATOTOBKE K Pa3IMuYHBIM BUJAM 3aHATUN C y4ETOM CHELUAIbHOCTH Y4eOHOI
JTUCHUIIIUHBI, OCOOCHHOCTEH KOHTHMHIEHTa CTYIEHTOB, O00BbEMa M COJCP)KaHMUS CAMOCTOSITEIbHOMN
paboThl, GOpM KOHTPOJIS | T.II.

CamocrosTenbHast paboTa MOXET OCYIIECTBISATHCS HHANBUAYAIBHO WM TPYIIIIaMHU CTYJICHTOB B
3aBUCUMOCTH OT LIeJIH, 00beMa, KOHKPETHON TEMaTHUKH CaMOCTOSATENIbHOM paboThl, yPOBHS CJIOKHOCTH,
YPOBHS IOJATOTOBIEHHOCTH 00Y4arOIIHUXCSl.

Bunamu 3aanuii 1u1st BHeayJUTOPHOM CaMOCTOSATENIbHOW PabOThl MOTYT OBITh!

- JUIs OBJQJCHUS 3HAHMAMM: YTEHHMsS] TEKCTa; COCTaBJIEHUS IUIaHAa TEKCTa; Trpaduueckoe
n300pakeHNe CTPYKTYpbl TEKCTa; KOHCIIEKTHPOBAHME TEKCTa; BBIMUCKU M3 TEKCTa; pabora co
CIIOBapsIMM M CIIpaBOYHMKaM; YydeOHO-HcCcleaoBaTenbckas paldoTa; MCIONb30BaHUE ayAHO U
BH/IE03AIIMCEN, KOMIIBIOTEPHON TEXHUKH U VIHTEpHET pecypcoB U 1Ip.;

- IS 3aKpeTJIeHUs] ¥ CUCTEMAaTH3alluM 3HaHUi: paboTa ¢ KOHCIIEKTOM JIEKI[MH; TOBTOPHAsl paboTa
HajJ y4eOHBIM MaTepuasioM; COCTaBJIEHME IUIaHa, TE3MCOB OTBETA; COCTaBlIeHHE Talnul, peOycos,
KpOCCBOP/IOB, TJjOccapusi JUIsl CcHUCTeMaTH3aluu Y4eOHOro Marepualia; H3ydeHUEe CIIOBapew,
CIPAaBOYHHMKOB; OTBEThl HAa KOHTPOJIbHBIE BOINPOCHI; aHATUTHYECcKass oOpaboTKa TEKCTa; MOArOTOBKA
COOOIIIeHUH K BBICTYIUIEHHIO HAa CEMHHApe, KOH(PEPEeHIUH; MOAr0TOBKA

pedepatoB, 10KJIaJ0B; cocTaBieHue Ouorpaduil, 3aJaHuii B TeCTOBOIM Gopme u 1p.

- s (QOpMUpOBaHUS YMEHMMH: pelleHue 3a7ad M YOpakHEHuH 1o oOpaslly; pelleHne
BapUaTUBHBIX 337a4 U yIIPa)XHEHUH; COCTABIICHUE CXEM; PEIICHNE CUTYAllMOHHBIX IIPOM3BOACTBEHHBIX
3aJ1a; MOJArOTOBKA K JIEJIOBBIM U POJIEBBIM UIPaM; IPOEKTUPOBAHUE U MOJEIMPOBAHNUE Pa3HBIX BUJOB U
KOMIIOHEHTOB MPO(ECCHOHANBHON JIeTeNbHOCTH, MOATOTOBKA MPE3EHTAIMi, TBOPYECKUX MPOEKTOB;
MTOJITOTOBKA KYPCOBBIX M BBITYCKHBIX PaOOT; ONMBITHO-3KCIIEPUMEHTaIbHAsI pad0oTa; MPOEKTUPOBAHHUE U
MO/JICJIMPOBAaHHUE Pa3HBIX BUJOB U KOMIIOHEHTOB MPO(MECCHOHATBHON AEATEIbHOCTU U .

Jisa  obecrieyeHUsT  BHEAyJUTOPHOM  CAMOCTOATEIbHOW  pabOThl MO  AMCUMILIMHE
mpernojiaBaTenieM paszpabaThiBaeTCsl IMepeueHb 3aJaHui A CaMOCTOSITENIbHOW paldoThl, KOTOPBIi
HeoOxouM 715 3 (GEeKTUBHOTO YIPABIEHUS JaHHBIM BUIOM y4e€OHOU AESITETbHOCTH 00YJarOIIUXCs.

[TpenoaBaTenb OCYLIECTBISAET YIPABICHUE CAMOCTOATENBHOM paboOTOM, peryiupyer ee oobemMm
Ha OJJHO yuyeOHOe 3aHSATHE U OCYLIECTBIIIET KOHTPOJIb BHIIOJHEHHUS BCEMH CTyJIEHTaMH rpynmnsl. Jlis
yaoO0CTBa MperojaBaTellb MOXET BECTH BEJOMOCTb Yy4yeTa BBINOJHEHHS MHUHHUMyMa 3aJlaHuil,
HE0OXOIMMBI JUIsI IOMTYCKa K UTOTOBOM aTTeCTAallUy MO JUCIUIINHE.



B mnpouecce camoctosTenbHOW paOOThl CTYAEHT NPUOOpPETaeT HABBIKM CaMOOpIaHU3alUy,
CaMOKOHTPOJIsSl, CAMOYIPABJICHUSI U CTAHOBHUTCS AaKTUBHBIM CaMOCTOSITENILHBIM CyOBEKTOM Yy4eOHOMU
JEATENBHOCTH.

CTyIneHT caMOCTOSTENILHO ONpPENENsieT PeXUM CBOEH BHEAyAUTOPHOW pabOThl U Mepy Tpyna,
3aTpayMBAEMOI0 Ha OBJAJCHHUE 3HAHUSAMU W YMEHUSAMU 110 KAKIOW JUCLUIUIMHE, BBIIOJIHAET
BHEAYJAUTOPHYIO paboTy MO MHIAMBHIYaTbHOMY IUIAaHY, B 3aBHCHUMOCTH OT COOCTBEHHOH MOATOTOBKH,
Oro/KeTa BpeMEHH U APYTUX yCIOBUH.

ExenHeBHO CTYIEHT IOJDKEH YIENATh BBIIOJHEHUIO BHEAYJUTOPHOW CaMOCTOSTENbHOU
paloThI B CpeTHEM HE MEHEe 3 4acoB.

[Ipy BBINOJIHEHWH BHEAYAUTOPHOM CaMOCTOSITENILHOM pPAa0OTHI CTYJEHT HUMEET IIPaBo
o0pamarbcsi K MPEnoAaBaTello 32 KOHCYJIbTAllUEH C LENbI0 YTOUHEHUs 3aAaHus, (GOopMbl KOHTPOISA
BBIITOJIHEHHOTO 3aJaHUsl.

6.3. Marepuaabl Ui NPOBEAeHHUS] TEKYIIEro W MPOMEKYTOYHOT0 KOHTPOJISI 3HAHMH
CTY/IEeHTOB
Bomnpocsl 1J151 OleHKH KayecTBA 0CBOEHUS M CIUIIJIMHbBI

1. OmpeneneHue MHOXKECTBA, MOJMHOXKECTBAa. MHOXKECTBO, OTpaHHMYEHHOE CBEpXy (CHHU3Y), MPOCTO
OrpaHUYEHHOE.

2. OrmpeneneHne TOYHON BepXHEH (HMKHEH) IpaHl MHOXKECTBA.

3. Omnpenenenue NpocToi, CI0KHOM, 00paTHON (YHKIINU.

4. OmnpeneneHne 4ETHOM, HEYETHON U EPUOANUECKON (PYHKLIUU.

5. Ompenenenue Bo3pacTaromiei, yObIBaIOICH, CTPOro MOHOTOHHON ()YHKIIMH B TOYKE, HA OTPE3Ke [a,b]

6. CmocoOsl 3a1anus GYHKIHH.

7. OrmpeneneHue Mociaea0BaTeIbHOCTH.

8. Ompenenenue nMocien0BaTeIbHOCTH, OTPAHUYEHHON CBEepXY (CHU3Y), IPOCTO OTPaHUYECHHOM.

9. Omnpenenenne 6eCKOHEYHO O0IBIIOH (0. 0.) TOCTIETOBATEIIEHOCTH (OCCKOHEUHBIN TIPEIET).

10. Onpenenenue GeCKOHEUHO Malloif (6. M.) MOCIEA0BATEIHLHOCTH (HYJIEBOK Ipeaen)

11. Jloka3ats TeopeMy 0 CyMMe JIByX 0.M. ITOCIe10BaTEIbHOCTEH.
12. Jloka3ate T€OpeMy O pa3HOCTH ABYX 0.M. IOCIIEI0BATEILHOCTEH.
13. loka3ats TeopeMy 00 OTpaHMYEHHOCTH ABYX 0.M. IIOCIIEI0BATEILHOCTEH.
14. [loka3ate TeopeMy O MPOU3BEIEHUH 0.M. Ha OTPaHUYEHHYIO TIOCIIEI0BATEIbHOCTD.
15. Jloka3zathk Teopemy o nepexojie 6.M. B 0.0 mociaea0BaTeIbHOCTh U HA00O0POT.
16. Onpenenenue cxoasIeNcs MOCIEA0BATEILHOCTH (KOHEUHBIN Tpesien).
17. Jloka3aTb OCHOBHYIO TEOPEMY O CXOJISIIEHCS TTOCTIET0BATEIHLHOCTH.
18. Jloka3athk TeOpeMy O €IMHCTBEHHOCTH Ipeieia CXOIIEeICs oCIe0BaTeIbHOCTH.
19. lokazats TeopeMy 00 OTPaHHYSHHOCTH CXOSIICHCS TIOCIIEI0BATEIEHOCTH.
20. [loka3atb TeopeMy 00 apupMETHIECKUX JAEHCTBHUIX CO CXOIAIIUMUCS MOCIE0BATEIbHOCTAMH.
21. JlocTaTo4HbIE YCIOBUS OTCYTCTBHS MPEJIeIa TOCIET0BATEIIbHOCTH.
22. OnpeneneHne pacxosuieincs nociaea0BaTeIbHOCTH. i [
(-1)", {2““) } (z W[ (z N

23. Jloka3aTh OTCYTCTBHE IPeIENa MOCIEN0BATEbHOCTH ,% Sin| 5 n |%,% COS| 5 n |}

v Ju U

24. Omnpenenenue Bo3pacTarolel, yobIBaromeil, CTporo MOHOTOHHOH IOCIIeI0BATEbHOCTH.
25. OmpeneneHre HeBO3pacTarolel, HeyObIBaroIei, MOHOTOHHON TIOCIIEI0BATEIEHOCTH.
26. Jloka3aTb TEOpEMY O CXOJUMOCTH MOHOTOHHOM [o|rpaH1/Iqe1:1T10171 HOCJIEI0BATEIBHOCTH.

n
']
217. TeopeMa 0 CXOAMMOCTH ITOCIACA0BATCIbHOCTH { | + n F .

28. I[OKEBE[TB TECOpEMY O IpEALIIC HpOMCXCYTOQHOﬁ OCJIICA0BATCIIbHOCTH.

29. OnpenenieHre KOHEYHOTO U OECKOHEYHOTO TIpeiesoB YHKIIMH B TOYKE.
30. [locTaTouHble yCI0BUS OTCYTCTBHS Mpeesia (PyHKIHH.



31.

32.
33.
34.
35.

36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.
49.

50.
51.

52.
53.
54,
55.
56.
57.
58.
59.

P —— f(x)=sinx, f(x)=cosx, mpu X —> 0,

Onpenenenne 6.M. u 6.6. QyHKIIMHU B TOUKE.

Omnpenenenne 6.M. GyHKITUN OJJHOTO TIOPSI/IKA.

OnpeneneHue SKBUBAIICHTHBIX 0.M. (QyHKIINH.

Omnpenenenne 6.M. GyHKIIUU 00JIee BBICOKOTO MOPSIKA MAJTOCTH.

CaoiicTBa 3HaUKa o( )

Onpenenenne 6.60. GyHKIMIA OTHOTO TTOPSIIKA POCTA.

Omnpenenenue 6.6. GpyHKIMU OoJIee BBHICOKOTO MOPSIKA POCTA.

Jlokazath MepBYyIO TEOPEMY O CYIIECTBOBAaHUH Ipe/ielia PYHKIUU B TOUKE.
Teopema 006 apupMeTHUECKUX JEHCTBUAX C MPeAeIaMu (PYHKIHH.
OnpezaeneHne 0JJHOCTOPOHHUX (TIPABOTO | JIEBOTO) MPEENIOB (DYHKIIMH B TOUKE.
Bropas Teopema o cymiecTBOBaHUH npeiena GyHKINUN B TOUKE.

Jlokazatbk TeopemMy 00 apupMEeTHICCKUX EHCTBUAX C HEPEPHIBHBIMH (DYHKIIUSIMH.
Jloka3arb nepBpIil 3aMeYaTENIbHBIN TIPeIed.

Jlokazatb BTOpOM 3aMevaTeIbHbIN TP

Tabnuna SKBUBAICHTHBIX (YHKIIUH.

[TepBoe 1 BTOpOE ONpeieeHUs HeNPEPHIBHON (DYHKIMH B TOUKE.

HccnenoBaTh Ha HENMPEPHIBHOCTL GYHKIHMIO Y =SiNNX, Yy =cosnx,y = x5, y=x*,y=e™ npu xeR .

Uccnenosars Ha HENMPEPHIBHOCTL GyHKIMI0 Y = IN X pu X)0.

Omnpenenenne 0JHOCTOPOHHEH (JIEBOM U MPaBoil) HEMPEPHIBHOCTU (GYHKIIMH B TOUKE.
Teopema o HETIPepBIBHOCTH (DYHKIIUU B TOUKE.
Knaccudukanus Touek pa3pbiBa QyHKIUH.

HccnendBath Ha HENPEPBHIBHOCTh (PYHKIIMU:
= 1 1 x 1 1 1

sin—,y=cos—,y=e ,Y=———,y=arctg .,y =arcctg — g royke x=0.
X X 1+ 2V X X

JlokxazaTh TeOpeMy 0 HEPEPHIBHOCTH CIIOKHOW (PYHKITUU B TOUKE.
Omnpenenenne npou3BogHon ¢pyHkIMK. Ee reomerprueckuii ¥ pU3NUECKHUl CMBICIT.
VYpaBHeHUe KacaTeNbHONW 1 HOpMaIIU K TpaduKy GpyHKIMU.
Onpenenenne quddepenunpyemont yHKIMH.

Hoxazats Teopemy o nuddepeHupyeMocT GyHKITUH.

Jlokasatbk TeopeMy O HeTpepbIBHOCTU AUDPepeHunpyeMoit GyHKIHUH.
Onpenenenne quddepennnana GyHKITUH.

Jloka3ate TeopeMy O IPOU3BOIHONW CYMMBI M Pa3HOCTH IBYX (DYHKIIHHA.
Jloka3aTh TeOpeMy O MPOU3BOAHOMN MPOU3BEIACHUS JBYX (YHKIIUH.
Jloka3atk TeopeMy O IPOU3BOIHON YaCTHOI'O IBYX (YHKIIHUI.

Hcxons u3 onpezieneHust, HAWTU MPOU3BOAHYIO (PyHKIMN

y:xa,y:x3,y:x4,y:sinax,y:sin(ax2),y:cosax,y:cos(axz),y:eax,y:e—axz,y:2—‘”‘2y:Innx

65.Tabnuia MpOU3BOAHBIX JIEMEHTAPHBIX (PYHKIUH.

66.J1okazath TEOpEMy O TPOU3BOIHON CIIOKHON (DYHKITHH.

67.J/Ioka3aTb TeOpeMy O POU3BOJHOM 0OpaTHOM HYHKIIMH.

68.lcxonst u3 TeopeMbl O MPOU3BOAHON OOpaTHOM (yHKUMH, HAWTH TPOU3BOAHYIO (DYHKIUU

y = arctgx, y = arcctgx, y = arcsinx, y = arccosx.

69.0mpesenenne mapaMeTpUIECKy 3a1aHHON (DYHKITHH.

70.I1epBast npou3BoOHAs TapaMETPUUECKH 3aJaHHOU (YHKITHH.

71. OtHOCTOpOHHUE (JIeBas U MpaBasi) MIPOU3BOAHbBIE (DYHKIIMU B TOUKE.
72. Teopema o CyleCTBOBaHHH IPOM3BOIHON (D)YHKIIUU B TOUKE.

73.Haiitu mpou3BogHy0 QyHKIIMK Y = |X|, y=¥x2,y=3x* B rouke x=0.

74. Jloxa3aTh HHBAPUAHTHOCTH (HOPMBI IEPBOTO T depeHIpaia.



75. CBoiicTBa nepBbIX AU(HEepPeHIINATIOB.

76. Tabnuna nepBbix qudQepeHIraios.

77.OnpeiesieHre BO3pacTaroIIeH, yObIBarOIIEH, CTpPOro MOHOTOHHOM ()YHKIIUU B TOUKE.

78.Jlokazatb TeopeMy O JOCTATOUHBIX YCIOBHUSIX MOHOTOHHOCTH uddepeHunpyeMoil GyHKIUHU B

TOYKC.

79. Omipenienenue TOYEK JIOKAIbHOTO MAaKCUMyMa, MUHIUMYMa, 3KCTpeMyMa (pyHKIHH.
80.lokazate Teopemy Depma (0 HEOOXOAMMBIX YCJIOBUSIX OKCTpeMyma IuddepeHIupyeMoit

byHKIHN).

81. Onpenenenue cranoHapHoi Touku auddepeHupyemMont GyHKIIIH.

82.Jlokazate Teopemy Pomist (0 Hysie IporU3BOAHOMN).

83.Jlokazatbk Teopemy Jlarpanxa (popMyrna KOHSUHBIX TPUPAIICHU ).

84.Jlokxazate Teopemy Ko (060011eHHas popMylia KOHEUHBIX MPUPAICHUH ).

85.IIpaBumno Jlonurans.

86. ®opmymna Teitnopa.

87.Hamucarh niepBble TPU HEHYJIEBBIX wieHa psiaa Teinopa Gynximu y = x*,y = x° B TouKe X, =1.

88. ®opmyna MaxkiopeHa.

89. Hanncath TepBbIE Tpu HEHYJIEBbBIX YrieHa psina Maksopena byHKIUN

y=(x-1)",y=(x-1)",y =(x-1)".

NG~ WNE

90. lokazaTh TeopeMy O HEOOXOJUMBIX YCIOBUSIX SKCTpeMyMa (PyHKIIHH.

91.0mpenenenne KPUTHUECKOW TOYKU PYHKITUH.

92.Jloka3aTh TEOpEMY O IOCTaTOYHBIX YCIOBUAX dKCTpEeMyMa ()yHKIIHH.

93.0Ompenenenue BHITYKIOH (BOrHYTOH) tuddepeHunpyemoit GpyHKuu.

94.Teopema 0 AOCTATOYHBIX YCIOBHUSAX BBITYKJIOCTH (BOTHYTOCTH) TuddepeHIpyeMoi (yHKIIHH.
95.0npenenenne Touku neperuda quddepeHIrpyeMon GyHKITHH.

96.Heobxoaumblie ycinoBus Touku neperuda nuddepeHnupyemMon GyHKIIHH.

97.JloctaTo4HbIe YCIOBHSI TOUKH Nepernda quddepeHupyeMoid GyHKIHH.

98.0npenenenre HAKIOHHOM (ITPaBoOM, JIEBOI) U BEPTUKAIBLHOM acUMITOT rpaduka QyHKIHH.
99.Teopema 0 HaKJIOHHOM acCUMNTOTE rpauka GyHKIUH.

Z[OHOJ'IHI/ITGJ'IBHBIG BOIIPOCHI

Besikas nmu nuddepenunpyemast GyHKIUS SBISETCS HENPEPHIBHON?

Bcesikas in HenipepbiBHas GyHKIUS SBIsieTCs U pepeHIupyeMoit?

Besixas nu quddepenunpyemas B Touke GyHKINS UMEET KacaTeabHYI0 K TpaduKy B 3TONH Touke?
Bcesikast i cranimoHapHas TOUKa SIBJISIETCS. KpUTUYECKON?

Bcesikas in kpuTHdeckasi Touka siBJISI€TCS CTALlMOHAPHOM ?

CymectByeT 11 KacaTenbHas K rpaduky auddepeHuupyemoit GyHKINN B TOUKe nepernoa?

B n1060# 11 KpuTHYECKON TOYKE CYLIECTBYET KacaTeslbHas K rpaduky?

B n1000i1 1 cTanimoHapHOM TOYKE CYIIECTBYET KacaTrelbHasl K TpaduKy?

KonTpoJsbHbie padoThl

Konrponsnas padorta Ne 1.

Brrunciienue npenenos.



Mart. AHann3. Nel

Bbluncants npeaenbi:

(X x+1)
lim 2—|
1)xaoo\ X+1)

. (1 X )in(x)
lim

2
2) x—1 X4 —2X3 +2X —2x+1
1

Vs
3 Ixigf (:os 2 x)‘gfx‘ﬁ

x242x+1 1+x

lim 3 (e 3)

4) x—>-1
S A+xsiax—1
lim 2
5) x—0 X

Mart. AHann3. No2

Bbluncantb n penensl:

lim (5x 4)‘3'[9 (x-1)

1) x>l

In(x —2)
lim ™3 2
2) ©=3X —3X +X-3

Innf%** fﬁ'*

3) x—1

cosZ;zx -1

L‘I‘ in?(x-1)

Mart. AHanus. Ne3

Bbluncnntb npegensi:

ctg x
Iim[ t9 X)
1) x—0\ SIN X

. (3— ﬁH-—?)
lim™3 " %
x>2 X —2X +4x -8

lim In(4x—3)
1 -tg(x—1)

2)

(2x2 + 3x — 1Y

ELTKHTM

Mat. AHanus. No4

Bbluncnntb npepensi:

lim (1+In(x +1)—In x)*

1) X—»00

. ta(x=2)In(x-1)
lim 4 2
2) x2 X —8x°+16

imy& 1

3) 1 sin zx

hnrﬂ¢y_

) x—>l

)

5) x—0




Kontponbnas padora Ne 2.

[Tpown3BoaHas GyHKIIHH.

Mart. AHanus. Nel ( )
1) Havitn nponsBoaHytO Y. y =19 X ;
/ s In (3x+2)

yr yn
2) Halitn nponsBoaHble X, XX ot bYHKUMM y=Yy(X), 3a4aHHON NapameTpUYeCKHn:

x=e?(2-t?) y=e2(t?+2t)

yr yn
3) Halitn npousBogHble X, XX o1 byHKUMM y=y(X), 3a4aHHOM HEABHO:
y? —2Iny —x? = 2¢*

7

. 4 _ 4cos(x) . 2
lim® % lim|f % T
x—0 X x—0 K | X)
4) BbluMcAnTb cneayiolimne npeaensi: ;
Mart. AHanus. No2 (
1) Halitm nponsBoaHYyto y': y= th

X .
R/_2 ctg (3x+2)
yr ylr

2) Haiitv npouseogHble X, XX ot bYHKUMK y=y(X), 3aaHHOI NapaMeTPUYECKH:

X =5t + ctg(5t) y=5t—tg(5t)

4 r/

. X X X .
3) HailTu npounsBoaHble , oT GYHKLUMM y=Y(X), 3aaHHOI HEABHO:

y3x +In(sin x) =sin y

1
] Ingcos§4x)) . | tgx 2
lim ™ ax lim simc\
4) BbluMCAUTb cnegylolme npegenbl: x>0 ; X0 \ )




Mart. AHanm3. Ne3
= COS( X

1) Hantun npomaso,a,Hyroy : y ;
f 3 In(5x+2)

yr yn
2) Halitn nponsBoaHble X, XX ot bYHKUMM y=Yy(X), 3a4aHHOMN NapameTpUYeCKu:

x = 2t —sh(2t) y=2t—ch(2t)

! rs
o y X y X X o
3) HaltTn npoussogHbie , oT GYHKUMM y=Yy(X), 3a4aHHON HEABHO:
y?x + In(cosx) = cos y

’

i . tg2x
lim %2 ~S" % lim (tgx)

x—0 X x>7 4‘

4) BbluMcanTb cieyowme npeaensi: ;

Mat. AHanmn3. Ne4
.y =ct (9 X5 )
y Y g th(3x +6)

o

1) Hantu npomnsBogHyto ;

yr yn
2) Halitn nponsBoaHble X, XX ot bYHKUMM y=Yy(X), 3a4aHHON NapameTpUYeCKu:

-3t
x=e3cht y=e sht,

’

’ r’

o X X X o
3) HaliT npousBogHbie , OT GYHKLMM y=Y(X), 3a4aHHOI HEABHO:

2y? +In(sin x) = xcos y

’

. Xtgx—=sinx -
I mg—52— Ilm (ln(ex+e))dgx
4) BblumcanTb cneaytouime npegenbl: x>0 X ; X0

Kontpomnpnas padora Ne 3.

Huddepennnan GyHKINN U TPOU3BO/IHAS BBICLIETO MOPSIKA.




Mart. AHanu3s. Nol

In(3x+2)
1) Hantu gudpdepeHumandy: Y = tg (@ ;

+x)In(2x +1)

’

2) Haiitu npoussogHyto y100): y= (2X2

3) Pasnoxntb d)YHKLI,MI-O no uenblM HEOTPULLATE/IbHbIM CTENEHAM ABYY/1€HA X+ 2 A0 4YeTBEpPTOro

=sin(6 - 2x)

YyneHa: y

4) Pa3noKnTb N0 LENbIM HEOTPULLATENbHbBIM CTEMNEHAM NEPEMEHHOMN X:
2(:os(x2 )— 2

= = In
—_ e e——
y—3ﬂ+sm( xz) 10 y X 22
[0 YseHa ¢ ; [0 YfneHac .

’

Mat. AHanun3. Ne2

5/ ctg (3x+2)
1) Haiitn guddeperupandy: Y = th( X2 ) ;

2) Haittn nponssoaHyto y©=0: ¥ = (3%, +2x)cos(3x +2)

’

3) Pa3IoKUTb GYHKLMIO MO LebIM HEOTPULLATENbHBIM CTEMEeHAM AsydneHa X — 2 [0 YeTBepToro

1

y=3/_6x+

uneHa:

4) Pa3noXnTb N0 LLeNbIM HEOTPULLATEbHBIM CTENEHAM NepeMeHHOM X:

eX —1
)’=3’,EOS‘X2 ) X8 yzln—xz— ¥
pouneHac aouneHac .
Mart. AHanus. Ne3
/ 3 )" (5x+2)

1) Haittn audpdeperuman dy: Y = COS X ;

2) Haittn npoussoaHyto y1%): ¥ = (3x, +x)sin(3x +1)

3) Pa310XUTb GYHKLMIO MO Lie/IbIM HEOTPULLATE/IbHBIM CTEMEHAM ABydneHa X +3 [10 4eTBEPTOro

unena: ¥ = In(l_ ZX),

4) Pa3noXxutb no uenblM HEOTPULATE/IbHbIM CTENEHAM I'IEDEMEHHOﬁ X:
I 65in(x2 )— 6x 2
,—(—3—) =In
y= 4cos| x X12 y XB X8
Ao uyneHac ; Ao 4vneHa cC .




Mart. AHanus. Ne4

/ : th(3x+6)
1) Haittn anddeperumandy: Y = Ctg X ;

0. Y= (5x+x 2)2 Geh

2) HaitTn nponsBogHyto y

7

3) Pa3/IoKUTb GYHKLMIO MO LebIM HEOTPULLATENbHBIM CTEMEHAM ABydneHa X -4 [0 4eTBEPTOro

1

yz"—x—i

4) Pa3fioXKWUTb NO LLE/IbIM HEOTPULLATENIbHbBIM CTENEHAM NepeMeHHOMN X:

YyneHa:

e —2x -1

— _ — Ao
y=41 sin(x°) s Y 2X X
gouyneHac JouneHac .

’

KonTponbnas padota Ne 4.

Heonpenenenusiii UHTErpa.

Mat. AHanms. Nel

Bblumncnntb:

_Ay2 Va1
1)j(9x 6Xx )e dx

J' 2X+1 dx

J12x —4x% -5

[ 25-3¢ gy

X F =X
3) , 4)

j (cos®(2x)- sin* (4x) )k

7’

, 2)

7

4x% +14
X — +4x — 24X

5) Pa3noKuTb Ha NpocTeiLne MHOXUTENN:

Mart. AHanmn3. Ne2

Bbluncnnto:

[ arcsin?(2x)dx
1)

,2)
J‘ 3x-1 dx
v 3+ 6x — 9x?
2+4X2 dX
[isx
3) ,4)

j ((cos* (3x) - sin® (4x) )dx

5) Pa3noxutb Ha npocTteniume
MHOXUTENN:

9 —2x2

(1-256x¢)2(4x2 +5x +1)(64x -1)




Mart. AHanmn3. Ne3 Mart. AHanus. Ne4

Bblumncnntb: Bbluncantb:

_ 2 6 1n2
'[(4x 3x )cos(4x)dx ) fx In?(3x) dx

1) ,2) 2)
3X+4 Ax +1
d —
- ioae e
, it @)-ms@)oc | 0% +8 gy .
I (7?1?6931(;% ¢ j ((cos* (5x) - sin3(3x) )dx

7

5) Pa3n10XWTb Ha NPOCTeLLNE MHOMXUTENN: 5) Pa3noxuTb Ha npocTeiiwne

MHOXXUTENN:
152 - 2x?
(16 —81x*)(4 —12x + 9x? )(27x° -8)°

74%2% +90

(x‘*fzsej%wﬁxrxﬁfsnfxﬂ

2 ceMecTp.
Konrponbnas padora Ne 5.

OmnpeneneHHbI HHTErpajl U €ro IpUI0KeHuUs.

Mart. AHanus. Nel Mart. AHanuns. Ne2
1) Hantu anuHy ayru Kpusoi 1) HaliTn annHy ayru KpuBoi
X2 +y2 =4y + 4x — 2 2 = —
y- =4y +4x-4 XS +y° =—6y+2Xx—6
, OFPaHNYEHHOM , OFPaHUYEHHOM
npAMON npsmomn y+x20 , 06bem Tena, Nosy4eHHOro
X+y<2 , 06bem Tena, Nosay4eHHoro BpaLLeHMEM AaHHOM GUrypbl BOKPYF OCK
Ox,
BpaLLeHMeM faHHOM ¢urypbl BOKpyr ocu Oy,
naowazb NoBepPXHOCTU JAHHOIO Tena.
niowazb NOBEPXHOCTU AAHHOTO Tena.
2) BblumcauTs naowasb GUrypsl, 3agaHHOM
2) BbluncnmTb naowaab Gpurypbl, 3agaHHOM
. y:8—%@
napameTpUYecKu: ,
napameTpUYecKu:
_ ﬂ(x:8(t—sint)
Jx =10(t —sint) y = 8(1—cost)
Lyzlo(l—cost) y =15 L

: (0<x<167,y>8-4/3)

(0<x<207,y=15)

3) Bblumcautb nnowans Gurypbl, 3aiaHHOM
3) Bbluncautb naowaab Gurypbl, 3a4aHHowM ) Wwage puryp A




>
B NONAPHbLIX KOOpPpAUHATAX: r=1+ cosp ,

r<i.

T

! X COS2XdX

4) Bbl4MCANTb MHTErpan:

B NOAAPHbIX KoOpAMHaTax: | = 3sin3¢.

r>=1.

4) Bbl4UCUTb MHTErpan:
1

27] X314 —3x%dx
0

Mart. AHanus. Ne3
1) HaitTm ganHy ayrv KpuBoid
X2 +y? =2y +6Xx—6
, OTPaHNYEHHOM

npamow

<
X+y<2 , 06bem Tesna, NoJlyYeHHOro

BpalleHnem gaHHon ¢purypbl Bokpyr ocu Oy,
niowaab NOBEePXHOCTU AAHHOTO Tena.
2) BbluncaunTb naowaab Gpurypbl, 3agaHHoM

napameTpUYEcKHu:

x =6(t—sint)
= 6(1-cost) y=3

7

(0<x<127,y>3)

3) BbluMcAUTb Naowaab GuUrypbl, 3a4aHHoM

B NOIAPHbIX KOOPAMHATAX: r=3sin 4¢),

r<i.

1
75! x°+.9—5x3dx

4) Bbl4MCAUTb UHTErPanN:

Mart. AHanus. Ne4

1) HaliTu ANAnHY Ayrv KPUBOIA
X2 +y? =4x—-8y-16
, OFPaHUYEHHO
npamom

—y>
X=y=z 8, obbem Tena, Nosy4yeHHoro

BpaLLeHMeM AaHHOW GUrypbl BOKpYr ocu
0x,

naowanb NOBEPXHOCTU AaHHOrIOo Tena.

2) BblumncauTb nnowaab Gurypbl, 3agaHHom

y=12+63

napameTpuyecKku:

Jx =12(t-sint)
= 12(1- cost)

(0<x<247,y>12+6/3)

3) BblumMcauTb naowaab Gpurypsl, 3a4aHHOM

i
B NONAPHbIX KoopanHatax: | S1TSING.

r<i.

VA

b[xsin 4xdx
4) BblMUCAUTb UHTErpan:




Kontponbnas padota Ne 6.

O yHKIUHA MHOTUX IEPEMEHHBIX.

Mart. AHanus. Nel Mart. AHanuns. Ne2
1) Haiiti nonHbI anddepeHuman BToporo 1) Hawtu nonHbit guddepeHuman
BTOPOro

2

nopaaxa d°U u sropyio yactHylo npoussoaHyio
2

nopsaxka 9°U 1 sropyto uacTHyto

U 2u

oy u=f(¢& — B

¥ OT QyHKLMM (‘f 77), roe NMPOM3BOAHYIO ox* OT PYHKLUM u=f (5’ 77),
& =3x-2y,n=-3x-2y? rpe & = X, —2Y,11 =5y —3X

2) Ans dynkummn £ = 2(%Y) paiitv vacTHbie 2) s ik 2= 2(%,Y) paiitn

npou13BoAHble NEPBOro U BTOPOro nopsaaKa HacTHble

. npon3soaHble NepBoro n BTOpPOro
2x? — 3y — 272 =sin(3z) poNsEoA P P
nopagka

3) BBOAA HOBblE HE3aBUCUMbIE NepemMeHHbIe, 2
3x% -2y -2z =1In(22)
npeobpas3oBaTtb ypaBHEHUA

3) BBoaA HOBble HE3aBUCUMbIE

0’z 10z 0
+ — =
OXdy X oy

5 :X =X nepemeHHble,
X

, eCn
npeobpa3oBaTb ypaBHEHUA

4) VicchefoBaTb Ha 3KCTPEMYM
7 =e¥Y(2-4x% +2y) 52_Z_£a_zz
OXoy Y OX E=y,n=xy

, ecnu

4) NccnenoBaTb Ha 3KCTpEMYM

7 =% (4x + 2y? —4)

Mart. AHanus. Ne3 Mar. AHanus. Ne4
1) HaltTi nonHbin anddepeHumnan BTOporo 1) Halitn nonHbI anddepeHuman
2
2 BTOPOro nopsAaKa du y BTOPYIO YaCTHYO
nopsaxa du y BTOPYHO YaCTHYHO NPOU3BOAHYIO 2u
Fu NPOW3BOAHYIO Xy OT GyHKLMMK u= f(é:’ 77),
— B
oy u=f(&n) E =3y —2x,;7 = 4x%> — 6y
OT GyHKLMM , Toe roe
E=4x+2y%,n=2x-3y
2) [na dyHkumn £~ 2(%Y) waitri
2) AnAa dyHKUMM z=12(xy) HaWTW YacTHble HacTHble
Npoun3BOAHbIE MEPBOro U BTOPOro NopaaKa npon3BoAHbIE NEPBOro M BTOPOTO
nopsaka

3x —2y? —37% = cos(3z)




3) BBOAA HOBblEe HE3aBUCKMMbIE MepPeMeHHble,

npeobpa3osaTb ypaBHEHUA
&z 1oz X
+

__t__=0 c=2y,1=_
OXoy Yy oX y

, €cm

4) VicchefoBaTb Ha 3KCTPEMYM

z=e*(2x-y? +2)

3% +3y-322 =87

3) Beoas HoBble He3aBUCUMble
nepemeHHble,

npeobpasoBaTb ypaBHEHUS
%71 oz
3—-4—=0
OX oy
, €Cnun

E=2x2+3y,n=x

4) NccnenoBaTb Ha 3KCTpEMYM

7 =e*Y(3x? — 6y —6)

KonTponbnas pabora Ne 7.

IIoBTOpHBIE MHTETPAJIBI.

Mart. AHanus. Nel

” xydxdy
1) BblumcauTb D ,roe D:
X2+ y? <2%, X2 +y2 <2y

2) U3MeHUTb NOPAAOK MHTErPUPOBAHMSA

1 Jx 2 Jaxe
‘[dxl f(x, y)dy+Ildx t[ f (x, y)dy

” f (x, y)dxdy
3) B ABOMHOM UHTerpane D
nepenTu

K NONAPHbIM KOOPpANUHATAM U PAaCCTaBUTb

npeaenbl UHTerpnposaHua. D:
X2 +y? <4x,x<2,y>0

naowaab GUrypbl, OrpaHNYeHHON NNHUAMM:

Xy =4 y=4x,y=1_

4) C nomolLLbto ABOMHOMO MHTErpana BblMUCAUTb

Mart. AHanuns. Ne2

” xydxdy
1) BblumcnuTb D ,roe D:
X2+ y2 <—4X, X% +y?> > 4y,y>0

2) 3mMeHUTb NOPAAOK MHTErPUPOBaHUA

e Inx e? 2-Inx

‘[dx! f(x, y)dy+_[dx !f(x, y)dy

” f (X, y)dxdy

3) B ABOMHOM UHTerpane D
nepenTn

K NOJIAPHbIM KOOPAMHATaM U PacCTaBUTb
npeaenbl UHTErpupoBaHus. D:

X2 +y?<-6y,y>-45, x>0

4) C noMmoupblo ABOMHOrO MHTErpana

BbIYNC/INUTD

naowaab pUrypbl, orpaHU4eHHOM
JNIMHUAMM:

x=5-y? y=2x,y=0

’




Mart. AHann3. Ne3

“ xydxdy
1) Bbluncamtb P ,roe D:
X2+ Y2 <Ax, X2 +y? <-4y

2) U3MeHUTb NOPALOK MHTErPUPOBAHMUSA

2 R 6 J12+4x2
1[olx([f(x, y)dy+‘[dx Y[f(x, y)dy

[] £ x, y)dxdy

3) B gBOMHOM MHTerpane D
nepenTn

K NONIAPHbIM KOOPAMHATaM M PaccTaBUTb
npegenbl UHTErpMpoBaHus. D:

X2 +y?<2y,y<15 x>0

4) C noMOLLbO ABONHOrO UHTErPana BbIMUCAUTD

naowagb GUrypbl, orpaHUYEHHO N TNHUAMMU:

y=x*+5 y=5-x,x=2

’

Mat. AHanun3. Ne4

” xydxdy
1) Bbiuncnmtb P ,rne D:
X2+ y? <-2X, X% +y?> <-2y,y<0

2) 3MeHUTb NOPALAOK MHTErPUPOBaHUA

5  J10x% 10 /50-5x
J dx [ f(x y)dy+ j dx J f (x, y)dy

[] £ (x, y)dxdy

3) B gBOMHOM MHTerpane D
nepenTn

K NOMIAPHbIM KOOPAMHATaM M paccTaBuUTb

npenenbl UHTerpuposaHua. D:
X2 +y?<-2x,x>-15, y=>0

4) C nomoLbo ABONHOIO MHTErpana

BbIYNC/INUTD

naowaab Gurypbl, orpaHNYeHHOM
NMHUAMM:

y=x> x=2+Yy?,y=0,y=4

7’




Bomnpocskl Kk 3Kk3aMeHy

1 cemectp

1. Axcuomsl Ileano HatypanbHbIxX uncen. Koneunsle MHOKecTBa. OCHOBHAs TEOpEMa O KOHEU-HBIX
MHO’KECTBAX.

2. CpaBHeHHE MHOXKECTB 110 MomHOCTH. Teopema Kantopa-bepumreiina. Teopema Kanropa o
MOIIIHOCTH MHO>KECTBA [IOJIMHOKECTB. MOIITHOCTh KOHTUHYYyMa.

3. AKCHOMBI ACUCTBUTEIBHBIX YKcen. TeopeMbl 0 TOYHOI BepXHEH U TOUHOM HIKHEH rpaHH.
[Tpunuun Apxumena. Teopema 0 MIOTHOCTH pallMOHAIBHBIX U UPPALMOHATIBHBIX YHCEIL.

4. Teopema 0 MOLTHOCTU MHOKECTBA JIEHCTBUTEIIbHBIX YUCEIL.

5. Jlemma I'eitne-bopens-Jlebera o MOKPHITHSX.

6. Ilpexen uucnoBoit mocnenoBarebHOCTH. CBOWCTBA CXOSAIINXCS MOCIIEI0BATEIBHOCTEH]:
€IMHCTBEHHOCTb IIpeJiesia, OTPAHUYEHHOCTb CXOAALIEHCs I0CIEe0BATEIbHOCTH, CBOHCTBO
YCTOMUMBOCTH, ITpEIesl MOAYIIA, IPEIEIbHbIHN Iepexo] B HEpaBeHCTBAX, CBOMCTBO JIMHEHHOCTH.

7. CBolicTBa CXOASIIUXCS [TOCIEA0BATEIBHOCTEN: PEEIIbHBII [IEPEX0/1 B IPOU3BEACHUU U B
YaCTHOM.

8. Teopemsl 0 Tipe/ierie HeyObIBAIOIICH M HEBO3PACTAIOIIEH MOCIICI0BATEIEHOCTH.

9. Yucno e.

10. Teopema IlITombia.

11. Teopema o npeznene npoMexyrouHoi nocnenoparesnbHoctu. [Ipunnun Kantopa o BIokeH-HbIX
OTpe3Kax.

12. ITpunuun bonbnano-Beiepiirpacca o cxoasmencsanoanocieJ0BaTeIbHOCTH.

13. Kpurepwuii Komm cxoquMoCcTH 1Mocie10BaTeIbHOCTH.

14. Onpenenenue npeaena unciaoBoil Gpynkuuu no Komwm u no I'eline. DKBUBaJICHTHOCTD
ornpenenenuii npenena ¢pynkuuu no Komm u no I'eiine.

15. Kpurepuii Ko cymiectBoBanus npezena QyHKINU.

16. HenpepbIBHOCTh (PYHKIIMH B TOUKE U Ha IpoMexkyTke. CBoicTBa HENPEPhIBHBIX (DYHKIIMIA:
HENPEPBIBHOCTh MOYJIS, JJOKaJIbHAsi OTPAaHUYEHHOCTh, CBOMCTBO YCTOMYUBOCTU. AprU(pMETHUECKHE
OIlepaLluy C HeNpepbIBHBIMU (PyHKIMAMH. HenpepbIBHOCT C10kHOM U 00paTHON (yHKINU.

17. TlepBas Teopema BeitepmTpacca (06 orpaHUueHHOCTH HEMPEPHIBHOM QyHKIMK). BTopas Teopema
Beiiepmrpacca (0 HanOombIIeM 1 HaUMEHbIIIEM 3HaYEHUN ).

18. TlepBas u Bropas Teopemsl bonbrano-Komm o mpoMexyTOYHBIX 3HaU€HUS HENPEPHIBHON
¢ynkuuu. Teopema o cymiecTBOBaHMHM 00paTHOM (QyHKIMH.

19. Teopema Kantopa o paBHOMEpHO# HEMIPEPHIBHOCTH.

20. ITonsTusa npousBoaHoH, tuddepenunpyemocty, nuddepenuunana GyHkum. I'eomerpudeckuii
CMBICII TPOU3BOIHOMN 1 muddepenimana. CpaBHEHUE TTOHITHI MPOU3BOIHON 1
mddepeHpyemMocTH.

21. OgHOocTOpOHHHE pon3BOAHBIE. CpaBHEHUE MMOHITHN HEMPEPHIBHOCTH U UG HEpEeHITPYEMOCTH.
Kpurepuii nuddepenumpyemMocti (B TepMUHAX HEMIPEPHIBHOCTU AU depeHnnanbHo-pa3HOCTHOTO
OTHOIIICHHUS).

22. luddepeHnmpoBanue TMHEHHON KOMOMHAIINH, TPOU3BEACHUS H YACTHOTO IBYX (DYHKITHIA.

23. Iuddepennmpoanne oOpaTHO U c10xkHON QyHKIMH. IHBapraHTHOCTH (POPMBI 3aITUCH TIEPBOTO
middepentmana.

24. BpIBOJI MPOM3BOAHBIX 3JIEMEHTAPHBIX (PYHKIIHH.

25. IIpousBoanble U quddepeHIraIbl BHICIINX TOPSAKOB. BerunciaurensHas ¢popmya st BHICIIUX
muddepeHnnano. Y ciIoBre HHBAPHAHTHOCTH BBICIIUX AU(PepeHIInanoB OTHOCUTENBHO 3aMEHbI
IIEPEMEHHOM.

26. ®opmyel JleitOnua (Boiciee quddepeHIIpoBaHIe TIPOU3BEICHIS U CIIOKHON (DYHKIIHHN).

27. Teopema ®epma 00 sxcTpemyme ¢pyHkimu. Teopema JlapOy 0 MPOMEKYTOUHBIX 3HAUECHUSIX
ITPOU3BOTHOM.

28. Teopemsl Pous, Jlarpanska, Komm.

29. [lepBoe mpasuinoJlonuTans BEIYMCIACHUS PEIEIOB



30. Bropoe npaBunoJlonuTans BEIYUCICHUS MTPEICITIOB

31. Muorouien Teitnopa. @opmyina Teiinopa ¢ ocrarounsiM wieHoM B popme Ileano.
EnnHCTBEHHOCTD NpeCTaBiIeHUs (YHKIIUN MHOTOUJIEHOM.

32. ®opmymna Telnmopa ¢ ocTaToYHBIM WieHOM B popmax, Komm, Jlarpanka.

[1a1Th OCHOBHBIX pasnokeHuit mo popmysne Teinopa.

33. UnTepnonsaiuoHHbii monuHoM Jlarpamxka. OneHka norpenHoCTH HHTEPIOISIINY.

34. Kputepuii mocrostHcTBa PyHKIMH. Y CIOBUE CTPOrOif MOHOTOHHOCTH (DYHKIIMHM Ha IPOMEKYTKE.
MOHOTOHHOCTB B TOYKE.

35. JlokanbHble 3KCTpeMyMbl QYHKIUH, X BUJbl. HeoOX0quMoe yciioBHe JIOKaIbHOTO SKCTpEMyMa.
JlocTaTouHbIe YCIOBUS JIOKAILHOTO AKCTPEMyMa B TepMUHaxX 1-0i mpou3BOAHOM, 2-01 IPOU3BOTHOH,
N-TOM MPOU3BOAHOM.

36. Beimykiibie (pyHKITUH, BUABI BBITYKIOCTH. JJocTaTOYHOE YCIOBHE CTPOTOM BHITYKIOCTH
¢bynkuuu. Pacnonokenue rpaguka BoITYKIOW (QYHKIIMM OTHOCUTENIBHO KacaTeIbHOM.

37. HepasenctBo Mencena. HepaBeHCTBO MeX 1y CpeTHUM apu()PMETHUECKUM U CPETHUM
reOMETPUYECKUM.

38. Hepasencrsa HOnra, I'énbnepa, Komu-byHsakoBckoro, MUHKOBCKOTO.

39. Touku neperuda Gpynkmmu. Heooxoammoe ycinoBue neperuda. Jlocrarounoe yciosue neperuoa.
Pacnonoxenune rpaduka QyHKIIMM OTHOCUTENIBHO KacaTeJIbHOW B TOUKE Meperuoa.

40. ITonstue 6a3sl. [Tpumeps! 6a3. [Ipenen uncnoBoii pynkuuu mo 6aze. CBoicTBa
GyHKIUI,IMEIOIUX Tpeen o 6ase.

41. Kputepuii Komu cymiecrBoBanus npenena mno 0ase.

42. Cuérno-nopoxacéHusie 6a3bl. [Ipeaen I'eitHe o 6a3e. DKBUBaJICHTHOCTD IMOHATHH MIPEIEIIaIo
I'eiine u mo Komm B ciryyae c4€THO-MTOPOKAEHHBIX 0as3.

43. Onpenenenue nunterpaia Pumana. Murerpan Pumana kak npenen no 6asze. OrpaHUueHHOCTb
MHTETPUPYEMOH (QYHKIINH.

44. Nurerpanbhble cymmbl JlapOy 1 ux cBoiicTBa: cpaBHeHHe cyMM Pumana u J{apOy, cymmbl
HapOy kak TouHble rpaHu cyMM Pumana, moBeaenue cymm lapOy rpu u3aMenbuyeHun pa3oneHus,
cpaBHeHue cymm [lapOy 11st moObIX pa3OueHUH.

45. Kpurepuit unrerpupyemoctu Pumana.

46. HTerprpyeMOCTh HETIPEPHIBHON (PYHKIINH U QYHKIIUU C KOHEYHBIM YHCIIOM TOYEK pa3phIBa.

47. aTerpupyemMocTh ClI0KHON (pyHKUIMU. ApudMeTHUECKHEe Onepariu ¢
UHTErpUPYEMBIMUPYHKIUSMU.

48. Bepxuuii u HWkHUH naTerpaisl JapOy. MaTterpans lapOy kak npenenst cymm JlapOy. Kpurepuii
MHTETPUPYEMOCTH (DYHKIIMH B TEpPMUHAX paBeHCTBA e€ nHTerpaios lapOy.

49. OcHOBHBIE CBOWCTBA OMPEACTEHHOTO HHTETPaJIa: MHTETPAJ OT eINHHIIBI,
MOHOTOHHOCTb,JINHEHHOCTD, a1IUTUBHOCTb.

50. [lepBas Teopema 0 cpeHEM 3HAUCHHH.

51. UnTerpan ¢ nepeMeHHbIM BEpXHUM NpeieroM. HenmpepbIBHOCTh HHTErpajia o BepXHEMyIpeaemy.
HuddepennmrpoBanre nHTErpaia Mo BEpXHEMY IIpeIeny.

52. Bropas Teopema o cpeiHeM 3HaYECHUH.

53. ®opmyna HeroTona-JIeitOnuma. 3ameHa nepeMeHHON 1 HHTETPUPOBAHUE 110 YaCTSIM B
OIIpeAEIEHHOM NHTETpaIe.

54. ®opmymna Teitsiopa ¢ OCTaTOYHBIM YJIEHOM B MHTErpajbHOM (hopme. VIHTEerpasbHble HEpaBEHCTBA
I'énpnepa, Komn-byHsakoBCckoro 1 MMHKOBCKOTO.

55. Onpenenenne HecoocTBeHHOTO MHTETpana. @opmyna Herorona-JIeiiOHuIa 1511 HECOOCTBEHHOTO
UHTETpaa.

[Tpu3HAKHM CXOAUMOCTH UHTETPAJIOB OT HEOTPULATEIBHBIX (DYHKIIUH.

56. Kputepuii Komu cxoqumocTn HecoOCTBEHHOTO HHTErpajia. AGCOIIOTHO CXOISAIIMECS MHTET PAIBL.
[Tpuznaku AbGens u J{upuxie cXxoAUMOCTH HECOOCTBEHHOTO HHTETpaa.

57. TloHATHSA METPUUECKOTO M HOPMUPOBAHHOTO MTPOCTpaHcTBA. OTKPBITHIE U 3aMKHYThIe MHOXKECTBA
B METPUUYECKOM MPOCTPAHCTBE, UX CBOMCTBA. CBSI3b MEXK/1Yy OTKPBITHIMU U 3aMKHYTBIMH
MHOKECTBAMHU.



58. IIpenen mo 6aze pyHKIMKM CO 3HAYESHUSIMH B METPUIECKOM MpocTpaHcTBe. CBOMCTBA (DYHKIIHA,
umeromux npenen. [penen nocnenoBarensHocTH. [Ipenen pyHkuuu B TOUKe.

59. [Tomnble MeTpuueckue npoctpancTpa. [Ipuniun nomnotel Kantopa. [ToagnpocrpancTsa
nostHoro npocrpancrsa. Kpurepunii Kowmn cymecrsoBanus npezeina.

60. [IpenkomMmakTHbIE MHOKECTBA B METPHUECKOM IpocTpancTBe. Kpurepuii
MIPEeIKOMITAKTHOCTU X aycaopda.

61. KommnakTHble MHOXECTBA B METPUYECKOM IIpocTpaHcTBe. Kputepuii KOMIakTHOCTH METPUUECKOTO
npoctpaHcTBa. Kpurepuii KOMIIaKTHOCTH MHO>KECTBA B MTOJTHOM METPHUECKOM MTPOCTPAHCTBE.
Komnaktheie MHOXecTBa B R .

62. KoMInakTHOCTh B TEpMHHAX MOKPHITUNA. KOMIAKTHOCTH B TEPMHHAX LIEHTPUPOBAHHBIX CHCTEM.
63. HenpepbiBHBIE 0TOOpaKeHHUSI METPHUECKUX MPOCTpaHCTB. [Ipoobpa3 OTKPHITOro 1 3aMKHYTOTO
MHOYKECTBA IIPU HETIPEPHIBHOM OTOOpakeHnU. HenpepbIBHOCTh CIIOKHON (DYyHKIIUH.

64. HenipeppIBHBIN 00pa3 KoMnakTa — KoMmakT. Teopemsl Beiepmtpacca. JluneliHo
CBSI3HBIEMHOKECTBA B METPUUYECKOM MpOCcTpaHcTBe. HenpepriBHBIM 00pa3 TMHEHHO-CBA3HOTO
MHO>KECTBa — JIMHEHHO-CBA3HOE MHOMKECTBO.

65. Teopema KanTtopa o paBHOMEPHOH HENTPEPHIBHOCTH.

66. [TonsiTHE TOMOIOTUYECKOTO MPOCTpaHCTBAa. OKPECTHOCTH, BHYTPEHHUE TOUYKH, IPECITbHbIC
TOYKH, TOUYKH PUKOCHOBEHHS, 3aMbIKaHUE, 3aMKHYTOE MHOXECTBO, Tpanuiia. [Ipenen mo 6aze
(GYHKINU CO 3HAYEHUSIMH B TOTIOJIOTUYIECKOM MPOCTpaHCcTBe. HerpepriBHbIE
0TOOPaKEHUSITOMOIOTUYECKUX MpocTpaHcTB. [lonsaTue romeomopduzma.

67. YacTHbIe Mponu3BOIHEIC, TH(PepeHnpyeMocTh, tuddepennnan Gyakinuu. Kpurepuii
muddepennupyemoctr. JJocraTounoe ycinoBue audepeHunpyeMocT pyHKINUH.

68. Teopema o nuddhepeHnupoBaHUN CIIOKHON yHKIMHU. THBapHaHTHOCTH (POPMBI
nepBorogudpepennmana. [pasuna nuddepeHupoBanms.

69. [IponsBoaHas 10 HaNpaBJlIeHUIO. | pajneHT.

70. YacTHble MPOU3BOIHBIE BHICIIUX MOPSAKOB. Teopema 0 paBEHCTBE CMEIIaHHBIX TPOU3BOIHBIX.
HenpepsiBao muddepennunpyemsie GpyHKITUN.

71. lucddepennmans BeICIINX NOPAIKOB. BeraucnurensHas popmyna s nuddepeHnanoBBhICIINX
MOPSAKOB. Y CJIOBHE WHBAPUAHTHOCTH BBICIINX JU(PepeHIINaIoB OTHOCUTETFHO3aMEHBI TIEPEMEHHBIX.
72. ®opmymna Teitopa ¢ octaTouHbiM WieHOM B (hopme Jlarparka u B hopme Ileano.
@opMyITaKOHEYHBIX TPUPALICHUN.

73. JlokanbHbIE SKCTpeMYMBbI (PYHKIIMHA MHOTHX NepeMeHHbIX. HeoOxoaumoe ycaoBre skcTpeMyma.
JlocTaTOuHOE YCIIOBUE IKCTPEMYyMaA.

74. HesiBHas dynkius. Teopema o HesBHOM pyHKuuu.

75. Cucrema HesiBHBIX (pyHKIUN. TeopeMa o cucreme HesiBHBIX QyHKIHI. CyliecTBoBaHUE
oOpaTHOU (yHKINH.

76. YcioBHBIE SKCTpeMyMbI (DYHKITHI MHOTHX ITepeMeHHBIX. MeTon MHOKuTenel Jlarpamnxa.
JlocTaTouHoe ycaoBHE 3KCTpeMyMa B MeToie Jlarpanxa.

77. Juddepennupyembie orodbpaxenus. Marpuna AxoOu.

78. IIpuHIUT C)KUMAIOLTUX OTOOPasKEHHIA.

2 cemecTp

79. Hucnosoii psaa u ero cymma. Kpurtepuii Ko u HeoOX01MMoOe YCIIOBHE CXOIUMOCTH psfa. O0mume
CBOMCTBA CXOAIINXCS PSIIOB: CXOAMMOCTh PsAJia M €r0 OCTAaTKa, JIMHEHHAS OTepaIys ¢ psaaamH,
coueTaTeIbHOE CBOMCTBO pAJia.

80. IIpu3HaKK CXOIUMOCTH PSIIOB C HEOTPUIATSILHBIME WICHAMU: OOIIHIA KPUTSPUN CXOIUMOCTH,
npu3Haku cpaBHenus, Komm, Jlanambepa, Kymmepa u Paabe. Materpansubiii npusnak Korm-
Maknopena. CxogumocTs psna Pumana.

81. ®opmyna cymmmupoBanus Jitnepa. [locTosnHas Diinepa.

82. Tlpusnak EpmakoBa cX0JIMMOCTH PSIIOB C HEOTPHUIATSIIEHBIME YICHAMH.

83. Ilpusnaku Jleitbuuna, Adens u upuxiie s MPOU3BOIBHBIX YHCIOBBIX psaoB. OlieHKa OcTaTKa
psna Jleitbuuna.



84. AGcooTHas M YCIIOBHASI CXOIUMOCTH psAIOB. [lepecTaHoBKa YjIeHOB B a0COTIOTHO CXOISMIINXCSI
psanax.

85. YMHOeHHEe a0COMIOTHO CXOASMIINXCS PATOB. Y MHOKEHUE YCIIOBHO CXOISAIITUXCS PSIIOB.

86. beckoHeuHble MPOU3BEIEHUS U UX CBSI3b € pAAaMu. AGCOIIOTHO CXOSIUECs OECKOHEUHBIE
npowusBeneHus. [Ipeacrasinenue Dinepa s a3eta-QGyHKIUH.

87. PaBHOMepHast ¥ MOTOYEYHASI CXOIMMOCTh MOCIIEI0BATEIBHOCTH (GyHKINN. MeTpruaecKkuit
KpuTepuil paBHOMepHOU cxoauMocTu. Kputepuii Koin paBHOMEpHO#N CXOIUMOCTH
nocsenoBaTenbHOCTH (QyHKIMNA. HernpeprIBHOCTD IpeebHON (DyHKINH.

88. Ilpu3nak JluHu paBHOMEPHON CXOMMOCTH TOCIEA0BATSIIBHOCTH (DYHKITHH.

89. [IpenenbHbIii IEepexo MO 3HAKOM UHTETpajia U MPOU3BOAHOM IS MOCIEI0BAaTEIbHOCTH
(hyHKIIUH.

90. PaBHOMepHast ¥ IOTOYEUHAS! CXOUMOCTh (PYHKIIMOHAIBHOTO psifa. Kputepuit Komm n
HE00X0AMMOe YCII0BUE paBHOMEPHOH cxonumocTH psiza. [Ipusnak Beliepimtpacca paBHoOMepHOI
CXOIUMOCTH (PYHKIMOHAIBHOTO psifa. HempepbIBHOCTH CyMMBI psizia.

91. lIpusnaku A6ens u Jlupuxie paBHOMEPHOH CXOAUMOCTH (YHKIIMOHAIBHOIO psAa.

92. Ilounennoe nuddepeHpoBaHre U HHTETPUPOBAHUE (PYHKITHOHATBHBIX PSJIOB.

93. Crenennoii psia. Ilepas reopema Abens. Paanyc n nHTEpBai CXOAMMOCTH CTEIIEHHOTO Psiia.
®opmyna Komm-A namapa.

94. HenpepbIBHOCTh CyMMBI CTEIIEHHOTO psiia. Bropas Teopema AbGens. Auddepenuupopanue u
UHTETPUPOBAHUE CTEIICHHBIX PSIOB.

95. IoHsTHE aHATUTHYECKOHN QYHKINU. AHAIUTHYHOCTH CYMMBI CTETICHHOTO psiia. EMMHCTBEHHOCTD
IIPEJCTABICHNUS AHATUTUUECKON (DYHKIIMU CTETIEHHBIM PSAIIOM.

96. Psn Teiinopa. Kpurepuii mpeacraBieHust yHKIIMN CTENCHHBIM psiioM. JlocTaTroduHoe ycioBue
AHAJTMTUYHOCTH. AHAJIMTUYHOCTh OCHOBHBIX 3JIEMEHTAPHBIX QYHKUUH. [19Th OCHOBHBIX Pa3JI0KEHHH B
CTETICHHBIE PSAIbL.

97. IlpyHLIMI €JMHCTBEHHOCTH U1 aHANUTH4YeCKUX QyHKUMU. [ToHsTHe aHanuTH4eckoil GpyHKuuu
KOMIUIEKCHOTO niepeMeHHoro. KomruiekcHas skcrionenTa u e€ ceoricta. @opmysisl Ditniepa.

98. Annpokcumanus HerpepblBHBIX QyHKIUI. Teopema CToyHa. AnnpoKkcUMaIus HenpepbIBHBIX
¢GbyHKIUH anreOpanuecKUMU U TPUTOHOMETPUUYECKUMU MHOTOUYJIEHAMHU.

99. CxansipHoe npousBeieHHe QyHKIHA. AOCOTIOTHO M KBaIPaTUIHO HHTETPUPYEMbIe () yHKIIHH,
cBs3b Mexay HuMu. HepaBenctBo Komu-bynskosckoro. Hopma ¢pynkunu. CxoqumMocTb B cpeiHEM
KBaJIpaTUYHOM. ATIIIPOKCUMAIUS CTYIIEHYaThIMU QYHKIUAME (0€3 10Ka3aTeNbCTBA).
Tpuronomerpuyeckas cucreMa QyHKIHHN U €€ CBONCTBA: OPTOrOHAIBHOCTB, IOJIHOTA B PABHOMEPHOM
U CpEe/IHEM KBaIpaTUYHOM MPUOIMKEHUSX.

100. Heo6xoaumoe yciioBre pa3ioskeHus: QYHKIIUN B PABHOMEPHO CXOISIIUICS
TpuroHomerpuueckuil psia. Ilonarue pana @ypee. KommekchHas 3anucs psga Oypse. Pag Oypoe B
cllydae IpOU3BOJIBLHOIO HHTEpBAJIA.

101. Hopma TpUroHoMeTpHuecKoro NojiuHoMa. BeipaskeHue cpeiHero KBaipaTUYHOI0 OTKJIOHEHHUS
(GYHKIIMHM OT TpUTOHOMETpUYecKoro nonuHoma. ToxaectBo beccens. MuHUMaIbHOECBONCTBO
YaCTUYHBIX cyMM psia Dypbe. Paznoxenue pyHkuuu B psg Oypbe, CXOIAMIMNACA B CpEIHEM
KBaJpaTUYHOM.

102. HepasenctBo beccensi. PaBenctso [TapceBans. 3aMKHYTOCTh TPUTOHOMETPUYECKON CHCTEMBI
dbyakumii. OTHO3HAYHOCTH onpeieieHusT QYHKIMH CBOUM psisioM Dypre.

103. Teopema Pumana o crpemiiennu kodpduurentoB Oypbe k Hyt0. HTErpaisHoe npeacTaBlIeHue
YaCTUYHBIX CyMM psija Pypee. Anpo Jupuxie u ero cBoKWcCTBa.

104. ITpuznak Junu cxoaumoctu psiga @ypee. [Totoueunas cxoaumocts pajga Pypbe KyCOuHO-
AKX (PYHKITUH.

105. Paznoxxenue cuHyca B 0€CKOHEUHOE IPOU3BEICHUE.

106. PaBHOMepHas cxoauMOCTh psiga Pypbe HENPEPHIBHBIX KyCOUHO-TIIAJAKIX (PYHKITUH.
Nurerpuposanue psaosB Oypee.

107. CemeiicTBa (hyHKIIHIA, 3aBUCSIINX OT TapameTpoB. [loToueuHast 1 paBHOMEpPHAs CXOTUMOCTb.
JlocTaTto4HOE YCIIOBHE PABHOMEPHON CXOAUMOCTH. METpUYECKH KPUTEPUN PaBHOMEPHOU



cxoauMocTu. PaBHOMEpHAs CXOAMMOCTh ceMelcTBa (DYHKIIMI Ha S3bIKE TIOCIEI0BATEIIHHOCTEH.
HenpepbIBHOCTH npenenbHOM QyHKIHH.

108. CobcTBeHHBIC MHTETPAJIBI, 3aBUCSIINE OT APAMETPOB, C TIOCTOSHHBIMU TIPEICIaMU
uHTerpupoBanus. [IpenensHplii mepexoa o napameTpy moJi 3HaKoM WHTerpaia. HenpepsIBHOCTD
uHTerpajia no napamerpam. JugdepenupoBanye 1 MHTErPUPOBaHUE HHTErPaa 0 apamerpy B
Clly4yae MOCTOSHHBIX MPEIeIOB UHTETPUPOBAHUS.

109. CoOcTBeHHBIE HHTETPAJIBI, 3aBUCALINE OT TAPAMETPOB, C IIEPEMEHHBIMU TpeAeIaMU
uHTEerpupoBanus. HempepbIBHOCT HHTETpaia o napamerpam. JuddepenmpoBanne HHTErpaa mo
napamMeTpy B Cilydae epeMEHHBIX MPE/IEI0B UHTEIPUPOBAHMSL.

110. HecoOcTBeHHBIE HHTETPAJIBI, 3aBUCSIIUE OT MapaMeTpoB. [loTroueuynas u paBHOMepHast
cxoaumocTh. Kpurtepuii Ko u npusznak Beliepimtpacca paBHOMEpHOU CXOAMMOCTH UHTETpasa.
111. Ilpuznaku AGens u J{upuxiie paBHOMEPHOH CXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBUCAIIMX OT [1apaMeTpPOB.

112. HenpepbsIBHOCTh HECOOCTBEHHOTO HHTETpaa 1o napamerpam. JuddepeHurpopanue u
MHTETPUPOBAHUE HECOOCTBEHHOI0 HHTETpaja M0 apaMeTpy.

113. T'amma-pyukus u 6eta-pyHKIms. MHOXKECTBA CXOAMMOCTH HJICPOBBIX HHTETPAJIOB.
PaBHOMepHas cxoauMocTh. Pasnoxenue ramma-¢pyHKINN B OECKOHEYHOE TIPOU3BEICHHE.

114. CpoticTBa ramma-GyHKIIH: (popMyria MOHMKEHUS, aHATUTHYECKOE MTPOIOJIKEHIE TaMMa-
(GYHKIMN B KOMITJIEKCHYIO TUIOCKOCTB, (DOpMYyJia TOTIOTHEHHS.

115. CpoticTBa ramma-pyHkiuu: Gopmyna yasoenus Jlexxanapa, popmyna ymHoxkeHus ['aycca (6e3
noka3aTesbeTBa). CBA3b MEXKIY AIJIEPOBBIMU MHTETPAJIAMHU.

116. ®opmyna CtupnuHra.

117. ITonsitue unterpana @ypoe. Unterpansuas popmyna @ypoe. KommuiekcHas 3anuch HHTErpaia
Oypse. [Ipsmoe u oOpatHoe npeodpazoBanue Oypoe. Popmyisl 0OpalieHus.

118. CpoticTBa ipeodpazoBanus Oypwe: IMHEHHOCTh, OTPAHHYEHHOCTh, HETIPEPHIBHOCTD.
IIpeoOpaszoBanue Pypbe Mpou3BoaAHON. CBA3b MEXKAY INIAAKOCTHIO (PYHKIIUU U CKOPOCTHIO YOBIBAaHUS
e€ npeodpazoBanusa Dypee. [IponsBoanas npeodpazoBanus Oypne.

119. IIpeobpazoBanue Dypbe 6eckoHedHO AUPPEpEeHITUPYEMBIX OBICTPO YOBIBAIOUTNX (YHKITHI.
®opmyna [Inanmepens. [IpeodpazoBanne @ypbe CBEPTKH PYHKIINM.

120. TToHsiTHE ACHMIITOTUYECKOH ITOCIIEAOBATEIFHOCTH U ACHMIITTOTUYECKOTO Pa3JI0KCHUS.
EnvHCTBEHHOCTD aCHMIITOTHYECKOTO pa3yioskeHus. Onepamnun co CTeNeHHBIMA aCHMITOTUIECKUMHU
psnaMu: apupMeTHYECKHe oNepalni, MOYJICHHOe HHTErpupoBanue U auddepeHurpoBaHue.

121. ®opmyna cymmupoBaHus Diinepa-MakiopeHa.

122. Jlemma Batcona.

123. BayTpeHnHss 1 BHemHss Mepa JKopaaHa v uX CBOWCTBA.

124. Kpurepuit namepumocty MHOkecTBa 110 JKopany. CBOHCTBa H3MEPUMBIX MHOKECTB.

125. CgoiictBa Mepsl JKopaaHa: KOHEUHAS alTATHBHOCTD, MEPa MPSIMOTO MTPOU3BEACHUS MHO)KECTB.
Mepa rpaduka HenpepbIBHON Ha KOMIAKTe (QYHKIIMH.

126. Onpenenenune kpaTHOTO HHTETpasia Pumana. MHTerpansubie cymmsl JlapOy 1 UX CBOCTBA.
Kpurepuii nuaterpupyemMoctu.

127. laTerpupyeMocTb HenpephIBHBIX (GyHKINH. CBsI3b MEXy HHTETPHPYEMOCTHIO U
OI'PaHUYEHHOCTBIO.

128. NHTETprpyeMOCTh pa3phIBHBIX (YHKITHIA.

129. Yetsipe OCHOBHBIX CBOIiCTBa MHTErpasa. IHTerpagbHast TeOpemMa O CpeIHEM.

130. Cenenue qBOWHOTO WHTETpaAIa K IOBTOPHOMY.

131. Cenenue KpaTHOTO MHTETpajia K IOBTOPHOMY.

132. 3ameHa nepeMeHHBIX B IBOMHOM HHTErpaje.

133. Onpenenenne HeCOOCTBEHHOTO KpaTHOro HHTerpana. HecoOCTBeHHbIE MHTETPANIbI OT
HEOTPHIIATSIIbHON (DYHKITHH.

Heco6cTBeHHBIN KpaTHBINA MHTErpaJl CXOAUTCS TOTAA U TOJIBKO TOT/a, KOTJa OH aOCOJIFOTHO CXOJIUTCS.
135. JInnHa KpUBO#. AITUTHBHOCTD JUTHHBL. BerauciurensHas GpopMymna uist ATHHBI HEMTPEPHIBHO
muddepeHpyeMon KpUBOH.

136. KpuBosmHeHbIE HHTETPaIBI IEPBOTO POJIa U UX CBOWCTBA. BrrancnurenbHas GpopMyia.



137. KpuBosHEHBIC HHTETPATIBI BTOPOTO POJIa U X CBOMCTBA. BrruncourenpHas hopMmyia.

138. ®opmyna ['puna.

139. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO HHTETpaJia OT IyTH HHTETrpupoBanus. Kpurepuit
nonHoro auddepenimana B 0OJHOCBA3HOM 00IacTH.

140. ITepBas kBagpaTtuuHas popma noBepxHoctu. [nomaas moBepxHOCTH.

141. OpueHnranus NOBEpXHOCTH U €€ Kpast. KycouHo-T1agKkne NoBEpXHOCTH.

142. TToBepXHOCTHBIE UHTETPAJIBI IEPBOTO U BTOPOTO pojia. BeruncnurenbHble GOPMYIIHI.

143. ®opmyna Crokca.

144. Bektopnas TpakToBKa Gpopmyisl Ctokca. ['eomMmeTprueckoe onpeeneHe poTopa BEKTOPHOTO
TOJISL.

145. ®opmyna Maycca-OcTporpaackoro, e€ BeKTOpHasi TpakToBKa. [ eoMeTpuueckoe onpesesnenme
JTMBEPTEeHIIUN BEKTOPHOTO TOJIS.

146. IMonunuHeitHbIe aHTUCUMMETpUYHBIC (hOopMBbI. BHENIHEe mpon3BeneHrne GopM 1 €ero CBOMCTBA.
147. Tuddepenmmansasie popmbl. Onepanuu BHemHero auddepeHunpoBanus u nepenoca Gopm, ux
CBOMCTBA.

148. Tlonsatue MmHOTOOOpa3us. OpueHTaIss MHOI000Opas3us 1 ero kpas. HTerpupoBanue
maddepeHmanbHbIX GopM Ha MEHOT00Opasuu. O6mas Gopmyna Ctokca (6e3 1oKa3aTeabCTBA).

Koumpom; 0C60€HUA Komnemeuum?

Ne Bup xonTpOns KonTponmpyemblie pasaeinbl Komrnerenium, KOMIOHEHTHI
i\t KOTOPBIX KOHTPOJIUPYIOTCS
1 AynuropHas Paznen 1-Paznmen 5 B 1-m cemectpe YK-6, OIIK-1

KoHTp.paboTa(npoB | Paznmen 1- Pazmen 5 Bo 2-Mm cemectpe

€pKa U OIICHKA)

2 TectupoBanue. Pazgen 1-Paznen 5 B 1M cemectpe YVK-6, OIIK-1
ITonroroBka k Pasnen 1- Paznen 5 Bo 2-M cemectpe
TECTUPOBaHUIO(OIe

HKa pe3yJIbTaToOB)

3 CaMOCTOSTEIRHOE Paznen 1-Paznen 5 B 1M cemectpe YVK-6, OIIK-1
peleHue Paznen 1- Paznen 5 Bo 2-M cemecTpe

MPAaKTHYECKUX
3a/laHui

(aymuropHast)

4 Dx3ameH 1 Paznen 1-Paznen 5 B 1-m cemectpe YVK-6, OIIK-1
cemecTpe

5 DK3aMeH BO 2 VK-6, OIIK-1

ceMecTpe Paznen 1- Pa3nen 5 Bo 2-m cemecTpe




7. Y4eOHO-MeTOAMYECKOe M MaTepUAJIbLHO-TeXHUYeCKOe olecrniedyeHue UCHUIIMHBI
(Moayast) «MaTeMaTHYeCKUIl aHAJIU3.

[lepeyeHhr OCHOBHOW U JOMOJHUTEIBHOW Yy4eOHOH JIUTEpaTypbl, HEOOXOIUMOH ISl OCBOCHHS
JTUCHUTUTUHBL (MOAYJs) «MartemMaTHiecKuil aHaau3y.

K ocHOBHOI1 (00s3aTenbHOI) NUTEpaType OTHOCATCA Yy4eOHHKH, ydeOHble mocoOus, y4deOHO-
METOAMYECKAs! JINTEPATypa K MOHOTpaduH, H3ydeHHE KOTOPBIX SIBIISICTCS 0053aTEIbHBIM IS OBJIAJCHHUS
3HAHUSAMU B IIOJHOM OOBEME 110 AMCLUMILIMHE B COOTBETCTBUM C JaHHOM Iporpammoil. K ocHOBHOI,
MPEX/Ie BCEro, OTHOCUTCS JIMTepaTypa, umeromas rpud MwuHucrepcrBa oOpa3oBaHUSI U HayKd
Poccuiickoit ®enepanuu mwin Y4eOHO-METOAMYECKOTO OOBEAMHEHUS, PEKOMEHIYIOIUX H3/1aHUE K
HCIOJIb30BAHUIO B yueOHOM mpoliecce. B crnivcke oCHOBHOI aMTepaTypsl yKas3blBaeTcs He Oosiee MATH
HCTOYHHUKOB, HMEIOIIMXCA B JOCTATOYHOM KosimdyecTBe B ¢oHae Oubnmuoreku. Eciam pocrymHa
3JIEKTPOHHAs! BepCcHsl yUeOHUKOB, YUeOHbIX TOCOOUH U T.J., CIelyeT YKa3aTh A HUX PEXHUM JOCTYyIa.

K nonosmHuTenbHOM OTHOCUTCS JMTEpaTypa, pEeKOMeHjayemas OakanaBpaMm, Marucrpam mjs
CaMOCTOSITEJIbHOI'O H3YYEHHUS IPU BBINOJIHEHUH KYpCOBOIO MpoeKTa (paboThl), y4eOHOW Hay4yHO-
HCCIIEIOBATEeNbCKOM  paboOThl, MpU HamucaHuu pedeparoB, ISl MOJATOTOBKM K CEMHUHapawm,
MPaKTUYECKUM 3aHATHUSAM, J1a0OpaTOPHBIM padoTaM M JAPYrUM Y4UeOHBIM 3aHATHSAM, a Takke s
yrayOaeHus U pacIiipeHtsl 3HaHUM 110 TaHHOM JTUCIUIINHE.

Bce wucToyHMKM B OCHOBHOM W  JONONHUTENBHON JUTepaType JdalTci C  TMOJHBIMU
6I/I6J'II/IOFpa(1)I/I‘I€CKI/IMI/I OIMMCAaHUAMNU B COOTBETCTBHU C pOCCHfICKHM WM 3alagHbIM CTaHJapTaMHu
o opMIICHHUS.

7.1. YueOHas quTepartypa:

1. Kynpssues JI.JI. «Marematuyeckuii aHaIm3»»

2. 3opud B.A. «MaremaTuyecKkuii aHaJIH3»

3. Bunorpanosa . A. «3agaun u yrpakHEeHHS IO MATEMaTHYECKOMY aHAJIH3Y»

4. NemunoBud b.I1. «COOpHMK 337124 ¥ yIpaXKHEHUH 110 MaTEMAaTHYECKOMY aHAIN3Y»
5. @uxrtenronsi .M. «OCHOBBI MATEMAaTHYECKOTO aHATU3a»

7.2. AuTepHeT-pecypcebl
1. Denepanbublii moptan http//edu.ru

2. DnektpoHHble kKatanoru Hayunoit 6unoamorexu Murl'yY  http//elib.inggu.ru



7.3. IlporpamMHoe obGecrieuyeHmue:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint

7.4. MartepuajbHO-TeXHUYeCKOe o0ecniedeHue

B opranmzanum yueOHOro mporecca HEOOXOAWMBIMH SBJISIFOTCS CPEICTBA, OOECHEYMBAIOLINE,
ayJMOBU3yalIbHOE BOCIPHATHE Y4eOHOro marepuana ( CHeIHaIM3HMPOBAHHOE IEMOHCTPAIMOHHOE
o0opyoBaHue):

1. locka u men (uu 60J1ee COBPEMEHHBIE aHAIOTHH )

2. KOMIBIOTEPHBIE U MYJIbTUMEANHHBIC TEXHOJIOTUH

3.MUKpO(OH M COOTBETCTBYIOIIME YCTAaHOBKM (111 paboThl B OONBIIMX ayAUTOPUSX C
MHOTOYMCIICHHBIMU TPYIIIIAMH CTY/ICHTOB)



PaGouass mporpamma IuCHUIUIMHBI «MaTeMaTHUECKUI aHalu3» COCTaBleHa B
cootBeTcTBUM ¢ TpeboBanusiMu OI'OC BO no nampasnenuto noarorosku 09.03.02
«MHpopMallMOHHBIE  CHCTEMBI W TEXHOJOTHH», YTBEP)KICHHOTO  MPUKA30M
MunucrepcTBa 00pazoBanus 1 Hayku Poccuiickoit @enepanun ot «19» centsaops 201 7r.
Ne 926.

[IporpamMmmy coctaBuiI:
Jonent kadeapsl «MaTemMaTUUECKUN aHATHI3

[Iporpamma omoOpeHa Ha 3acenanuu Kadenpsl «MaTeMaTHUECKUN aHAIN3
ITpoTokon Ne 9 ot «28» anpens 2026 rona

[Tporpamma o1006pena YueOHO-MEeTOAMYECKON KOMUCCUEN (PU3HUKO-
MaTEeMaTU4YecKoro (hakyapTeTa

IIpoToxon Ne 6 ot «28» anpeinsa 2026 rona



CaeneHust 06 yTBep KIeHHH MPOrpaMMbl HA 0UepeTHOI yueOHbIii roJ U perucTpauun u3MeHeHHid

VYueOHbIit Pemenue xadenper BueceHHBIE M3MEHEHUA ITongmnuce 3aB.
roj (Ne mpoTokoma, kadenpoii
JaTa)




[Ipunoxenne

®OH/I OLEHOYHBIX CPEJICTB JUCUUILITAHLI(MOY.JI5T)

B51.0.06 MaremaTH4ecKU aHAJIN3

HanpasJ/ieHue noaAroTroBKu

09.03.02 «MudopMaIHOHHBIE CHCTEMbI H TEXHOJIOTHI)

HanpasjenHocTs (Mpo(uJib NOATOTOBKH)

Be30HaCHOCTL I/IH(I)ODMaIII/IOHHBIX CHUCTEM
KBanudukanus BbIMyCKHHKA

bakanaBp

®opma o0yueHHs

Ou4Has, 3a04Hasg

Marac, 2026



MCI'IOﬂb3YF| npasunnao NonuTana, Haﬁ,ﬂ,MTe cheapywouime npegensoi:

10.

11.

12.

13.

14.

OHeHO‘IHLIe MaTepuaJabl 0 IMCHUIIVINHE «MaTeMaTHYeCKHH aHAJIU3)

1. OIIeHO‘lHLIe MaTepHuaJibl 1JISl TEKYIICT0 KOHTPOJIsA

1.1. TecToBBIe MaTepUAIbI

_sin5x
lim —
x-0 §jn 10X
C0Ss3x

lim

x-" COS X
2
1-cosx
lim

x—0

2
X
In X

lim—.

x—>1x —1
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x—0+0

6
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x=»0 x SINX
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x=>0 X

. sin3x
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X7 thX
lim X=1

n
-1y —1
lim ln_cnsax.

x-0 |n coshx
. togx -1
lim .g .
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Pasgen: MPEAEN ®YHKLUWMA.
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15. lim —

x>0 SIN X
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17.

18.

19.

20.

21.

22.

23.

24. .

25.

26.

27.

28.

29.

30.

31.

32.

33.

In(e* —e?)

In(x—a)
In(sin ax)

lim
x—a+0
lim
x=0+0 [n(sin bx)

lim xctg 2x.
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Pa3aen: NPOU3BOAHBIE U AUDDEPEHLINANDI.

1. HaiignTte npom3ssoaHble GpyHKLMIA, NONb3yACh HENOCPEACTBEHHO ONpeAesieHneM NPOM3BOAHOMN:
1. y=3x. [y =3]

2. y=8-x2 [y =-2x]

3.y = (4x+1)% [y =8(4x+1)]



2. Haiiaute npomnssogHble cneayowmx GyHKUMIA:

7.

10.

11.

12.

13. Yy

14.

15.

16.

17.

y=2.
3
1
)
y =1+ %2,

y=1-2x3

X+ 2

y =x?(2x -1).

y = (x3 +3)(4x? - 5).

y = (x-5)*(x+3)°.

J

y=(x-1) x.

- 18.

/ 1
[y __(X—3)2 ]
X
= .
v JI+ X2 :
[y =-6x]
[y’=‘iz-]
X
>
[y’ = (x2 1Y 1
[y’ —‘ia]
X
.1 1
Jx3xdx
[y ="+ ]
9
I _y2—
[y’ =x x“]
2
1=
[y c
[y/ =6x> —2x]

[y’ =20x* —15x? + 24x.]
[y/ = (x=5)°(x+3)*(9x —13).]

_3x-1

[y ]

x -3



[y

19. y

e X | OFX O+ X O | A

X
(5-2x)%

[y

, 5(5+4X)
(5 - 2x)°

]



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31. Yy

32.

33.y=

34. Y

(3245
-3

y:

y = X? COSX.

_sin2x
COS3X

y = (X? —2)sin X + 2XCOS X.

COS X
1-sinx

_ sinx—Cosx
Sin X + €os X

(3x2 +5)2 (30x2 — 54x —10) |

(2x —3)?
[y/ __ 30x, ]
(x3 +5)°
/ 4x

]
3/(6)(2 _5)2

[y' = 9
3/4 + 3x

[y/ =—(x? +43)X\/x2 +4 ]

[y = 2(x+3)VX? +x—-6.]

[y/ =3sin®xcosx.]
[y = 2xcosx2]

[y ==

3 <3
[y == x?sin X2 ]

[y = x(2cosx — xsin x).]

, _ 5COSX — COSBX
2 cos? 3x

[y

[y/ = x2cosx]

[y/ =

1-sinx

2
| =

(sin x + cos x)?




8xtg> (x? +1)
~ cos?(x2 +1)

35. y =tg*x(x? +1). /

3 16.cos 2x

36. Y = (tgx — ctgx)?. I = :
y = (tgx — ctgx) [y sin3 2x



37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

y = X—tgx.

y =41+ cos® x.

y=In*x.
1

Y=—+2mx—ml.
X X

X

=Intg .

y g2

y =Inx2.

y =(x-1)e*.

X

y = (x2 — 4x +8)ez.

y =tg32x cos? 2x.

y=In(e™ + xe™).

52.

[y = -tg?x]

;__ AX—sin2x

[y’ = 1
4x/x cos? X

/ sin 2x

[y’ =~ ]

44/(1+ cos?)?

, _2InXx
X

Ly ]

[y =e"X(1+1InX).]

[y =(2x+x?In2)2*]

Jx

1y = & ]

[y/ = 2tg? 2x(3—2sin? 2x).]



X BN

53. y = X —arctgx.

X
ZV1-x? —

54, Y= + arcsinx.
2 2




y=£|n1+_x+iarctgx. , = ! ]
55.7 2 1-x 2 [y 1%
22X +4 o 2 2x+4
56. Y =Insin : [y :
X+1 (x +1)? X+1
2 / 2xe* 2
57. y =arcsin(e ). [y =———1
:l__e2x2
n—< =t
58. y= nm- [y 11"
= Jx Jx. —
59. y = xarcsin VX+1 —  tarctg [y/ = Vx+1]
— arctg 2 ) 2
xX+a
. X—=12 / 1
61. y =arcsin : [y =——1]
3 V51 ax—x?

~ (1+x?)arctgx— X

62. y ; [y/ = xarctgx.]
=
63. y — 4arctg ><2+1. [y/ — 4arctg \/ﬂ |n4 X ]

(x% +2)4/x% +1
= ex .

1—e?¥ arcsin 1—e%

64. y = Inarcsin \/1—e?. [y’ ]

3. Haliaute anddepeHuymansl cnegyowmx GyHKLMN:

65. y = (a2 — x?)2. [dy = —4x(a? — x?)dx.]
66. y = : [dy = ]
4+ x°
x+1 dx
67.y=In [——. dy = .
y=In— [dy 1_XJ



68. Y= étg X + tgx. [dy =sec xdx.]

3 2xdx

69. y = arctg(x?). [dy 7]

1+X



y = X(2x — 3)(4x +5). [dy = (24x? — 4x —15)dx.]

70.
3x—4 17dx
71.y = : dy = :

d 2X +3 Ly (2x +3)? ]
72. y =X +x+1. [dy = (2xe* +1)dx.]
73. y =8~ [dy = 8" In8dx.]

74. Y = COS? z [dy = _Esin xdx.]
2 2
75. y=sin(2x+ 3). [dy = 2cos(2x + 3)dx.]
4. Haiaute npon3BoAHble BbICLUMX NOPALKOB CAeAyiowmx GYHKLMIA:
76. y = x> =3x* +x3 —5x2 + x-1;y" =? [y" =20x3 —36x% + 6x—10.]
77. y=2x3 —=3x2 +1;y" =2 [y"=12]
78. y=x2+3x% +4;yV =2 [y =0]
1
79. y=xInx;y" =2 [y =-1
X
80. y = er; y/// =97 [y/// — 8e2x ]
81 y=e* +x%;yV =7 [y" =e*]
82. y =, y/ =2 [y = e (sin? x —cosx).]
83. y=sin2x;y’ =2 [y/=—4sin 2x.]
2X
84. y=arctgx;y” =7 "= .
y=arctgx;y Y= 14wy

Pasgen: CBOMCTBA AUPDEPEHLIUPYEMbIX ®YHKLIUIA U NOCTPOEHUE

rPA®UKOB ®YHKLMNA.



Haliaute Hanbobluee N HaMMeHbLee 3HaYeHUA cneayoWwmnx GyHKLUWIA:

1. y=x*—-8x%+3 naotpeske [-2;2].

1
2. y= EXS — 2%% + 3 nHa otpeske [-1;2].

[-13 1 3]



1 Haotpeske [—E’E] [_ﬂ m-1]
3. ¥=%x71 2 2 3
4. 'y =1gX—X Ha oTpeske [—Z,Z] [ﬂ_4 Z Ao
4 4 4 4

HaVI,EI,VITe TOYKH neperM6a N UHTepBa/ibl BbIMYK/IOCTU U BOTHYTOCTU CneAyoWnX KPUBbIX:

5. y=x>
[ Touka nepernba (0;0); Bbinykna Ha (—o0;0) v BorHyTa Ha (0;+00).]

6. y=3x-1

[ Touka nepernba (1;0); Bbinykna Ha (1;+00) v BorHyTa Ha (—o0;1).]

7. y=-—x3+15x% — x—250.
[ Touka nepernba (5;5); Bbinykna Ha (5;+00) v BorHyta Ha (—0;5).]

HaliguTte acMMnTOTbI CAeAYIOLNX KPUBDIX:

4
8. y=1—7. [x=0wuny=1]
X2 +1
9. y= : [x=0wuny=x]
X
XZ
10. y= . x=-1 =x-1
Y= 1 [ 'y ]
MpoBecTn NosHoe uccnegoBaHne GyHKLMU U NOCTPOUTL rPadurKu:
X3+ 4 X2 —x+1 y 2
11.y= 12,0y = 13. Yy = ——
y="0 y x—1 X2 + 2x
4x? 12x
= . 15. ¥y = .
y 3+x? Y 9+ x?

Pasaen: UHTErPA/IbHOE UCYUCNIEHUE GYHKLIMIA OAHOWN NEPEMEHHOMN.

HEONPELENEHHbIA UHTETPAN

HeI'IOCpe,D,CTBEHHbIM MHTErpupoBaHnem HalTU cneayrouime nHTerpanbl:

14.



C0S 2X
7 [ G oo
sin X +cos x

9. Itgzx dx.

2—-5x2
11. I dx .
2+ X

25+ 3
13. | =

dx
15, | —.
J‘\/2+9x2

X2 -2

17. j
X2 +

2. J'6x2 —24x +1

dx.

¥ 4fx

——dx.

4 J‘ 3c0s? X + 5sin? x
sin? x cos? x

6. ﬂ 2 1_|dx.

L Ve

1+sin2x
. [ Gx - conx
sin X +cos x

dx
10. .
I9x2+45

x2dx
12. jx -2

14.I a
3x% 12

dx
16. | —.
J‘\/7—4x2

HanTu UHTErpanbl, npumeHAA metoa NnoACTaHOBKU:

1. J.ECW sinxdx .

x2dx

x3+6

5. J.\/sinx cos xdx .

dx
7. | .
J.\/;Jrsin2 N

x3dx

9'J.x8+7'

1. J‘xln2

2. J.xéxzdx.

X+1

—dXx.
X% + 2x +10

xdx

cos?(x2+3)

arcsin? xdx

T

x"dx

12. J.tgxdx .



in xd
13. I 2T AL 14. Jlsin2 xdx.

V4 —cos? x .



15. J.cos5 xdx .

17. J‘ S5x+1

o

Bbluncants cneayrouwme nHTerpanbl cnocobom UHTErPUpPOBaHNA MO HacCTAM

1.j(x —2)sin xdx.

3. [ xarctgxdx.

5. I(xz +1)exdx.
7. I(x +1)In? xdx .
9. Iex cosxdx .

11. _[x3exz dx .

13. Jarcsinxdx .

15. I(4X3 —6x% — 2)e*3xdx .

17. Jx%in(xz)dx.

.3
16. J‘sm xdx.

+COS X

2. Ilnxdx.

4. Iﬁlnxdx.

6. I(x3 —5x% + 1)exdx .

8. IXdX'

10. Iezx sin3xdx .

12. sz cos Xdx .
14, Ie4°°5X*15in xdx .

16. .[(3x3 -9x%+ 6)0053xdx .

NHTerpMpoBaHue paLMoHanbHbIX GpyHKL M

3 2 _
1. Jx —6x° +11x 6dx.

-3x+2

j2x2 —11x - 25
—7x—-6

3. dx .

J. X2 —X+2
5 | ————dx.
x* —5x2 +4

7 X -5
| —dx.
Ix3+x2—6x

X3 —6x2 +9x — 4

9IW dx .

J. dx
11| ——
x*(x-1)

8 _ y5 3 _
g [ XL

X2 -1

x3+x2+2

x(x2 1)

4.

J- X* +2x3 —18x2 +54
X5 +6x4 +9x°

d
8. J‘x“—XSX'

).

x2+1
10.
-[ (x+1 ¥

dx

12.

dx .



Joey



(x +1)dx dx

e J’7x2 +5

13[

x +5x+4) .

1s J.!ZX_”dX' 16'_[ dx

3x2 +8 X2 +2x+5

17, J. (5x —4)dx

X2 +2X+5

NHTerpmpoBaHmne nppaumoHanbHbix GyHKUMI

J~Qx+1!2dx‘ Z'I x%dx

L 2x4/x Nray
3. | fox = 4. [(x~06)45x—30x.

6. Hxﬁdx.

J' dx
34 X3 _23 X2 ’

7J‘ x3/xdx s dx
NG 'J(1+x)\/;'
9,j a . 10. j(
J3x—2-J3x-4 2+ XWx+1
dx J1+x
11, | — —. 12. d
J.\/x+a+\/x+b I -
1+x
13. J. m 14.J.m dx .
XV X—a
Jx dx
15. dx. 16. .
I\/Za—x X J.(x+\/x+2)\/x+1
17J‘ 1+\/x+
(x+1

WHTerpanbl BuAa IR(' \X' Jaxé +bx+ c\jldx . MoacraHoska ditnepa

dx
1. jim 2. j



dx

Vax—x* -3

a. |

dx

VX2 +5x+7 .

xdx

V1+ X+ X2 .



. [
VX2 +x-2

dx

7. | ——.
j\/6x2 —5x+1

x dx

9, | —.
‘[\/4x2+2x—2

11. I o .
(x—LWA2 —3x+2

d

X
J‘(I\/ X2 —2x—3j5

13.

dx

15. j

17. J'dix
X2y 2x — X2

. )
\.l+x+x2)\/1+ X2

dx

6 -"\/3x—2x2 1

dx

8. L/1+ x—28

10 dx _
'I(x+4)Jx2 +3x—4
dx
12. | —.
Ix\/3x2—2x—1

X dx

VAxZ + x -3
16. I

14.

dx

xva? — x>

MHTerpans! OT BblipaxKeHU I, CoaeprKaLLMX TPUrOHOMETPUYECKNE QYHKLUN

1. ¥ 4sin? x cos xdx .

3. thxdx.
d
5 [ sixeosy
_dx
! J.COSZX .

cos x dx

' j-i/sin2 X ++/sin X '

O

11. J.cos5 xdx.

13. J‘cos8 xdx.

dx
15. j o

17. J.sins ccos® x dx.

2. [(2zr—3acosx)°’sin xdx .

4. [ctg 4xdx.

dx
6 [
cos? xsin? x

8. [sinxax.
10. [sin® xdx.
12. [sin® xdx.
4. [

6 dx
1 . j.—'
sin® x cos* x




Pasgen: UHTETPA/IbHOE UCYNCNEHUE GYHKLIMIA OQHOW NEPEMEHHOW. ONPEAENEHHbBIA UHTETPA

Bblumcanto onpeageneHHble MHTErpaabl, UICNONb3yA onpeaeneHune:

1 2
1.!x2dx. 2. Jexdx.
3.5 xdx. 4. 2dx

W ——) Ul
QI

Je
1

Mcnonb3ya reomeTpuyeckne coobpaskeHus, BbIUUCAUTb CAeayolmne HTerpanbl:

1 3

1.!dx. 2. !.xdx.

0 2

3. J.(x +hdx. 4 jx3dx.
b} e

1 3
xdx
S-I . J.-G\_Q—dex.
15 x*
3
-1 -3
2 T

7. Jsin3 xdx . 8. r[cos5 xdx .

Bbluncants chepyroume MHTerpasbl:

1.4 dx_ 2.1 dx

J‘x2+16 J‘x2+x+1
0 0

dx dx

1+ 2xcosa+ x?

O ey

1-2xcosa + X?

5.

X2 cos xdx . 6. |cos® xdx .

e, N[N
S, NN



a
2
In xdx 1[ x3dx

N
P
w
>
)
(0]

dx

9. . 10. | xarctgxdx.
J a® cos? x + b sin® x b[ g

2a  x V4

11. J.xfadx. 12. _[x5cos‘35xdx.
a /4

10 x6 (arctgx)*dx

a
13 x3yaxt +bx? +¢
) 14, I— .
, M?-3 A 1+ x6

1( 5 4 3 2 ) 1 6x7 sin® 3x — 5x cos3 x +1
15. +3Xx —27X +X —x+1dx dx .
j7x 16. I 21
=1 -1
1
17. | ¢~ *dx .

Paspen: QUODEPEHLIMANIBHOE UCYUCNEHUE GYHKL MM HECKOIbKUX

MEPEMEHHDbIX
1. Haintu obnactb onpeageneHns GyHKUn: a)zZ = In(4+ 4x — y2 ),
6)Z=+X>+y>-1 +In(4—x2—y2),
2. Mokasatb, 4To au + au_ 1, ecm U= |n(ex +ey)
ox oy
0%z 0%z )
3. MNokasatb, uto —2+ . 0,ecm z=e*cosy.
ox< oy
2 u
4. HaliTi yacTHble NPoun3BOAHbIE CNOXKHOM QYHKLUN: z=X Iny,rniex=—, y=Uv.
Vv
5. Haﬁm@n , ecm W=X2+ Jyz+sinz, x=u+v;y=u?-v.
ou ov )
v = (o, ) a o
6. OyHKumA z= f(x,y) 3agaral xy Ine e 0, HaiTK c _,-
oX 0OX
7. HaltT Hanbonbluee N HaUMeHbLLES 3HaYeHWe GYHKLMM 8.

orpaHuyeHHom npsambimm X =0, y=0, X+y=06.

=< O T



— y2
) ) Z=X"y(2—X—Y) B TpeyroibHuke,
KCcTpemym GyHKUMmn Z =€e<\ X+ Y- ).



Tema «PAAbI»

3anucaTb nepsble NATb YN1EHOB pAaa:

- L+l »  (4n-1Yy
1y 2.y 3. 4.3 (-1)"] |
n=2 n2_1 n=1 n+1 n=1 n=1 K3n+3)
3anucatb dopmyay obuiero yneHa paaa:
ST S N SR ST SO SO U SN
3 6 11 20 38 3 6 11 20 3 9 27 81
UccnepoBaTb Ha CXOAMMOCTb PAAbI:
4n-1 1.2 3 n
1Ly 2. 542, 3+ +.. 3. 1-1+1-
n=1 3n+3 5 8 3n-1
1+1-1+..+(-1)™+...
> (4n —1\”
ay
n=1 k3n+3)
© (Xx+2)"
5.Ha : —
alTM NHTEpPBaN CXOAMMOCTU PAAa ; 50

3x-2

6. Onpeaenntb 061acTb CXOAMMOCTH PAAA, NMOJYYEHHOTO NPU PA3OKEHUN GYHKUMKN Y =€ B CTEMEHHOW

pAaa no creneHsam (x-1)

Pasgen: UHTEFPAJIbHOE MCYNC/TEHUE GYHKLUMUN HECKO/IbKUX MEPEMEHHbIX

1. BblMMCAWUTbL ABOWMHOW UHTErpan ” Zdy dz, echmn obnactsb (D) orpaHuyeHa napabonamu Z = y2 ny= 72,

(D) 2
2. BbluMCAWUTb naowaab naockoi obnactm (D), orpaHuueHHon npambiMm Z =0, Z=X U OKPYKHOCTbIO
X2 +2% = 2x.
3. BbluncauTb 06bemM Tena, orpaHnyeHHoro naockoctamu Z =0, Y+ =2 u umanHapom Y = X2,

4. BblMMCAUTb TPOMHOM MHTErpan Hj(xz + zz)dxdydz , ecnm obnactb V orpaHMuyeHa naocKoCTbio



napa6onougom X2 +22=2y.

y=2mnu



5. OI‘Ipe,El,enMTb KOOpPAWHATbl UEHTpPpa TAXeCT OAHOPOAHOro Tena, OrpaHU4YeHHOro nJA0CKOCTAMMU
X+y+2=4,x=0,y=0,2=0,x=1,y=2.
6. Haitu maccy Tena C N/IOTHOCTbIO H=X+Y+1Z, OrpaHuUyeHHoro NJIOCKOCTAMMU

x=0,x=1,y=0,y=1,2z=0,z=1.

7. BblUMCAUTL 06BEM TeNa, OFPaHUYEHHOTO NoBepXHOCTAMM X2+ Y2 +22 =2y, x? +22 =y2.

Haiitn panHy kapamonapl X = 2acost —acos2t;  y = 2asint —asin 2t.

Kputepum oueHku:

- oueHKa «oTnmyHo» (5 6annoB) BbICTaBAAETCA, €CAM  CTyAEHT BfageeT 3HaHUAMM U
npeAcTaBNeHUAMM MO PeLUeHUIo 334a4m; BbI6op cnocoboB peleHnsa 3a4a4M rPaMoTHbIN; PacCy»KAEeHUSA HOCAT
apryMeHTUPOBAHHbIMA XapaKTep; Mpen/ioXKeHHble Cnocobbl pelweHus 3agadn MMerT NPoPecCUOHaNbHYIO
HaNpaB/IEHHOCTb; CTYAEHT MPOABAAET TBOPYECKMI NOAXOL K PELUEHUIO MOCTaBAEHHbIX 3a4ady, OTCYTCTBYIOT
OoWwnbKY;

- oueHKa «xopowo» (4 6annoB) BbICTABAAETCA, €CAN  CTYAEHT BAaZeeT 3HaHUAMKU U
npeAcTaB/leHUAMIN MO pelleHuIo 3a4a4uu; B Bbibope cnocoboB pelueHns 3aaduu gOMNycKaeT He3HauYuTe bHble
HETOYHOCTM, PACCYKAEHUA apryMEHTUPOBAHbI; PeLLleHNA HOCAT OCO3HAHHbIN XapaKTep;

- OUEHKa «yaoBsieTBopuUTeNbHO» (3 6anna) BbICTaBASETCA, €C/IM 3HAHWUA U NPeaCcTaBNeHUs CTyAeHTa
no NpeasioXKeHHOM 3a/a4e HOCAT Pa3pPO3HEHHbIM XapaKTep; B BbIbope cnocoboB pelleHns 3a4a4M A0oNYLLEeHbI
OLUMOKM; peLleHmnsa HOCAT OrpPaHMUYEHHbIN, PENPOAYKTUBHbBIN XapaKTep;

- OUEHKa «HeyaoBneTBoputenbHo» (0 6ann0B) BbICTaBAAETCA, €C/IN CTYAEHT UMEET CYLLECTBEHHbIE
npobesnbl B 3HaHUAX M NPEACTaB/EHUSAX NO NPeAsoXKeHHOM 3aJa4e; Npu Bbibope cnocoboB pelleHns 3aga4vm
OONYLLEHbI OWMBKK; paccy:kaeHua 6e3goKasaTtesbHbl.

1.2. Bonpoch 1Jis1 codece10BaHuUsI

Pasgen « AEMCTBUTENbHBIE YACNA».

1. KaKue umcna Ha3biBalOTCA BELECTBEHHBIMW YNC/TAMM.

2. Yuncnosble MHOXeCTBA.

3. [aTbonpeaeneHue n NpMBeCcTy NpUMepbl PALMOHANbHbBIX YMces

4. [latb onpegeneHue v NpuBeCcT NpUMepbl UPPaLMOHANbHbBIX Yncesn
5. C4eTHOCTb MHOKeCTBa paLMOHabHbIX Yncen.

6. Yncnosble npomerKyTKU. OKPECTHOCTb TOUKM.

7. OcHOBHble CBOMCTBA BELLLECTBEHHbIX YMCEN.

8. TonHOTa MHOXEeCTBA BELWECTBEHHbIX YMUCEN.

9. TMpaBunna cpaBHEHMSA BELLECTBEHHbIX YnCen

10. TouyHaA BEPXHAA U TOYHAA HUMKHAA TPAHM YMC/IOBbIX MHOXECTB.

11. AbcontoTHan BeNNYMHA Ymcna.

12. Onarpammbl Snnepa-BeHHa

13. HecuyeTHOCTb MHOXKECTB AeUCTBUTENbHbIX Yncen. MOLHOCTb KOHTUHYYMA.

Pasgen «MPEAEN YNC/IOBOM NOCNEAOBATE/IbHOCTU».



1. OnpeaeneHne uncnosoi nocneagosaTenbHocTU. Popmyna obuiero YneHa YMCNOBOM
nocsiea0BaTe/IbHOCTU.
leomeTpuyeckas MHTepnpeTaums
OrpaHVNEHHbIe N HeorpaHmn4eHHble YNCNOBble NOoC/1ea0BaTe/IbHOCTU
BeckoHeyHo manbie M 6eckoHeyHo 6o/blLMe YNCNOBbIE NOC/Ie40BaTEIbHOCTH
Mpeaen Yy1McNoBOKM NOCAEA0BATENLHOCTMY.
Cxoaswmeca nocnenosBatesibHOCTU. Teopema 06 orpaHMYEHHOCTM CXOASLWEeNca NocAeA0BaTeNbHOCTY.
OCHOBHble CBOMCTBA CXOAALLMXCA NOC/1eA0BaTe/IbHOCTEN
MOHOTOHHbIE NoCNeA0BaTE/IbHOCTH
anSHaK CXOANMOCTU MOHOTOHHbIX I'IOCﬂe,EI,OBaTel'IbHOCTeVI

. Yncnoe

. ANroputm BbluUCIEHMA NPeaenoB YUCA0BbIX MOCAeA0BaTeNbHOCTEMN

. Kputepuit Kowmn cxoammoctu nocneaoBaTeNbHOCTEN

LNV RWN

[
N L O

Pasaen «MPEAEN U HENPEPbIBHOCTb ®YHKLINMN».

MoHATHe GYHKLUMIA. PYHKUMA KaK OTHOLIEHWME.

dnemeHTapHble PYHKLMU UX KNaccupuKaLums.

paduK GyHKLMM

Cnocobbl 3agaHni GyHKLMINA.

YeTHble M HeYeTHble GYHKLMM.

CnoxHble GpyHKUMU. B3aumHO —0b6paTHble dyHKLMK

HenpepblBHOCTb PYHKLUMM B TOUKE

Ycnoswue cyuiectBoBaHuMA npeaena

MNepBoe onpeaeneHune npegena GyHKLUMU

BTopoe onpeaenenune npegena GpyHKLUM

CeolicTBa npeaenos pyHKUMA. Teopema o npegesne cymmbl. Teopema o npeaene nponsseneHus.

Teopema o npegene 4acTHOroO

12. MoHAaTHe npeaena GyHKUMM B ToUKe. MNoHATUE GYHKLUM, OTPAaHNUYEHHOMN B OKPECTHOCTU TOUKM.
Teopema 06 OrpaHMYEHHOCTU PYHKLUKN, UMELOLLEN Npesen.

13. MNoHATHe beckoHeYyHO Manol dyHKUMK. Teopema o cBs3m mexay GyHKUMel, ee npesesnom 1
6ecKoHeYHO Manoii.

14. MNoHATHe beckoHeYHo 60nbLoN GYHKLMK. Teopembl 0 CBA3WN BeCKOHEYHO 60nbLINX GYHKLMN C
H6eCcKoHeYHO ManbiMu

15. SKBMBasIEHTHblE HECKOHEYHO Masible PYHKLUMU. Teopema o0 3ameHe BECKOHEYHO MUJTbIX GYHKLLMIA
3KBMBAZIEHTHbIMM

16. BblumcneHue npeaenos GyHKUMI. PackpbiTue HeonpeaeneHHocTel

17. OgHOCTOPOHHME Npeaenbl GyHKLUMN

18. KnaccudpuKauma Todek paspbiBOB GYHKUMNA.

19. HenpepbIBHOCTb 31eMEHTaPHbIX GYHKLUMI

20. OrpaHMYeHHOCTb HEeMpPepbIBHbIX QYHKLUNA.

21. [JOCTUKMMOCTb SKCTPEMa/IbHbIX 3HAYEHUA.

22. HenpepblBHOCTb CyMMbl, MPOM3BEAEHUA U HYACTHOTO.

WEONOUTLA WNER

=
P o

23. MNoHATME HENPEepPbIBHOCTM GYHKLMK. [JoKa3aTb HENPEPLIBHOCTb GYHKLMM COS X
24. HenpepbIBHOCTb COXKHOWN GYHKLUN.

Paspen «MPON3BOAHbIE N AUDDEPEHLIUADI».

. MNoHATHe npoussogHoW. MpounssogHas GyHKUUK X"

. TeomeTpuueckunit u GpU3NYECKUN CMbICA MPOU3BOAHON.
. Tabauua NponsBoOAHbIX.

. OcHOoBHble TeopeMbl guddepeHLMpoBaHna

A WN R
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MoHsaTre anddepeHumpyemocTn dyHKkumm u guddepeHumana. Ycnosume guddepeHumpyemoctu. CeAsb
anddepeHumana c npomMsBogHOM
FeomeTpuuecknin cmbicn anddepeHumana.
MponsBogHas CNOKHOM GYHKUMM.

MNpounssogHan 06paTHOM dyHKLUUMN.

MpousBogHan u auddepeHLmnan CNoKHOM PYHKLMM.

. MponsBoaHbIe BbICLIMX NOPALKOB.

. MpownsBoaHbIe BbICLIMX NOPAAKOB CYMMbl M NPOU3BEAEHUA PYHKLMIA.
. Nlorapndmmyeckoe gupdepeHumpoBaHue.

. AnddepeHumpoBaHme cTeneHHO-NoKa3aTeIbHOM GyHKUUK.

. T'unep6onunyeckne PyHKUUN, UX MPOU3BOAHDIE.

. AnddepeHumansl BbICLUMX NOPAAKOB.

Pasgen « AUGDEPEHLIMANIBHOE UCYNCNEHUE GYHKLIUIA OQHON NEPEMEHHOMN»

CeoiictBa anddepeHumpyembix GyHKLMNA U nocTpoeHUue rpaduKkos GpyHKLUUA

Vs W e

12.
13.
14.
15.
16.
17.

18.
19.
20.

3agaum, npusoaALLME K MOHATUIO NPOU3BOLHON.

MexaHU4YecKui CMbIC NPON3BOLHOMN.

MpnbanKeHHble BbluMCAEHMA ¢ noMoLbto anddepeHumana.

OnddepeHumpoBaHne CyMMbl, Ppa3HOCTH, MPOU3BEAEHMA U YAaCTHOO.

Mpon3BogHaa NPOCTENLWNX 3NEMEHTAPHbIX GYHKLMIA. Tabamua nponsBoaHbIX (y = sin x, y= cos x, y=Inx,
y = ctgx, y = a*, y = arcsinx, y = arccosx, y = arctgx, y = x9).

Norapudmmyeckan npomnssogHas. Mpon3BoaHas NOKa3aTebHO-CTENEHHOM GYHKLMM.
OnddepeHunposaHune GyHKUMI, 3a4aHHbIX NAapaMeTPUUECKH.

Ycnosusa Bo3pacTaHna GyHKLUM Ha OTPE3KeE.

Ycnosusa yobiBaHMA GYHKLMM HA OTPE3Ke.

. ToYkM akcTpemyma. HeobxogmMmoe ycioBmue sKcTpemyma.
. [locTaToyHble NPU3HaKM MaKCMMymMa U MUHUMYMaA YHKUMM (M3MEeHeHWe 3HaKa nepBou

NPoOwn3BOAHOM’).

Hanbonbluiee n HaMmeHbLUee 3HavyeHMA GYHKL MU, HENPEPbLIBHOM Ha OTPEe3Ke.

BTopoe goctaTtouHoe ycioBMe IKCTpeMyMa QYHKLMUK.

MpaBMIO HaXOKAEHMA SKCTPEMYMOB.

HaxoxaeHne Hanboblero n HaMmeHbLLEro 3HaYeHNA GYHKLUMKU Ha OTPE3Ke.

BbINYKNOCTb M BOTHYTOCTb rpadrKa GyHKUMK. JoCTaTOUYHbIE YCN0BMSA BbIMYKAOCTU U BOTHYTOCTMU.
Toukn nepernba rpaduka ¢yHKuuKM. Heobxogumoe ycnosue nepernba. [ocTaTouHble YCAOBUA
nepernoa,

NccnepgoBaHne GyHKLMM Ha SKCTPEMYM C MOMOLLbIO BbICLUMX NPOU3BOAHbIX.

AcumnToTbl rpadmKa GyHKLMN.

O6uian cxema nocTpoeHnsa rpaduka GyHKUUN.

Paspen «MHTErPANIbHOE UCYNCNEHUE dYHKLIUIA O4HOM NEPEMEHHOW. HEONPELENEHHbLIN

PNV R WNE

UHTETPAJI».

MoHsATUe NnepBoobpasHol pyHKUMKN. Teopembl 0 NepBoobpasHbIX GYHKLUWIA.
OCHOBHble CBOMCTBa HeONpeaeNeHHOro UHTerpana

Tabnvua HeonpeaeneHHbIX MHTErpanos. CeA3b ¢ TabanLen NPOU3BOAHbIX..
HenocpeactBeHHOE MHTETPUPOBaHNE

NHTerpnposaHMe No YacTam.

NHTerpnpoBaHme 3ameHOM nepeMeHHo

NHTerpmMpoBaHune npoctenwmx apobe.

NHTerpnpoBaHMe snemeHTapHbIX paLMoHanbHbix Apobeit



9.

10.
11.

LWONOUAEWNR

NV RWNE

WO NOIURWNR

10

PasnoxkeHne NpaBuIbHbIX PauMoHabHbIX Apobel Ha anemeHTapHble Apobu.
MHTerpupoBaHue MppaLMoHabHbIX BblpaskeHUI.
MHTerpupoBaHue BbipaxKeHUI, CoaeprKaLLMX TPUroHOMETpHYEcKne GyHKLMM

Pa3pen «MHTErPANIbHOE UCHUCNEHUE GYHKLNIA OAHOW NEPEMEHHOW. ONPEAENEHHbIN
UHTErPA/I».

3azaumn, NpUBoOAALLME K NOHATUIO ONpeae/IeHHOro HTerpana.
OCHOBHble CBOICTBa onpeAesIeHHOro nHTerpana.

CBA3b onpeaeneHHOro MHTerpasa c HeonpeaeeHHbIM UHTErPasiom.
dopmyna HbtoToHa-/lenbHULA.

MeToz, 3aMeHbl nepemMeHHOM

MeToA, MHTEerpupoBaHMA NOo YacTAM.

HecobcTBeHHble MHTErpanbl

Kputepuin Kol cxoaumocTn HecobCTBEHHbIX MHTErpasos.
BbluMcneHune naowaam N1oCKon purypol

. BblumcneHune naowaam noBepxHOCTM BpaLLleHMs Tena.
. Bbluncnenune obvema Tena.
. OnpegeneHune u BbluUCAEHME AJNHBI KpUBOM, anddepeHLman ANVHbI AyTM KPUBOMN.

Paspen «gUOOEPEHLUANBHOE MCYHUCNEHUE GYHKLMIA HECKONIbKUX NEPEMEHHbIX».

MHoromepHble eBK/IMA0BbI NPOCTPAHCTBA, MIOCKOCTU B MHOFOMEPHbIX MPOCTPaHCTBAX.
HenpepblBHOCTb GYHKLMM HECKONIbKMX NEPEMEHHDBIX

YacTHble NponsBoaHble U auddepeHunpyemocTb PYHKLUN MHOTMX NEPEMEHHDIX.
AnddepeHuUnpyemocTb CIOKHOM YHKUUN.

MNonHbin anddepeHuman GyHKLMM, CBOMCTBO MHBAPUAHTHOCTM

Teopema 0 HeEABHOMN pyHKLUN.

HenBHble PpyHKLMM C O4HOM NepeMeHHOM.

HesABHble YHKLUN HECKOSIbKUX NMEPEMEHHDIX.

Pasgen «PAAbI».

OCHOBHble NOHATUA YNCNOBOTO PAAa

leomeTpuryeckasn NPorpeccma U rapMoHUYECKUA PAaL,

CxopdAwmeca n pacxoaalwipmecs pagbl.

CxoammocTb M cymma paga. Heobxogmmoe ycnosme cxogumocTv paaa.
ABCONIOTHO cxoaALLmecs pagpl

YcnoBHO cxogduLmeca paapbl.

3HaKonepeMeHHble, 3HaKouepeaytowmecs paabl: MpusHaku Janambepa n Kowwu.
®PyHKLUMOHaNbHbIe pAabl, 061aCcTb CXOAMMOCTU, PaBHOMEPHAA CXOAUMOCTb
CreneHHble paabl. Pagnyc cxoammocTu U MHTepBaa CXOAUMOCTU CTeNeHHOoro paaa.
Pa3noxkeHune GyHKUNI B cTeneHHble paapl. Pag Tenopa. Pag MaknopeHa

Pasaen «<MHTErPA/IbHOE UCYNUCNTEHUE GYHKLUN HECKO/IbKUX MEPEMEHHbIX».



11. 3apaun, npuBoOAALLME K MOHATUIO ABOMHOIO UHTErpana.

12. OnpegeneHune ABOMHONO MHTErpaaa U ero CBOMCTBA.

13. BbluMcneHne gBOMHOIO MHTErpana NnpMBeaeHNeM K NOBTOPHOMY.
14. MNoHATUE TPONHOTIO MHTErpana.

15. MNoHATUE KPUBONMHENHOIO MHTEMPana

16. KpuBoanHeNHbIE MHTErpabl 1-ro n 2-ro poga, Ux CBOMCTBa

Kputepum oueHKu:

- OLEHKa «3a4TeHO» BbICTABAAETCA CTYAEHTY, €CIM CTYAEHT 3HAeT OCHOBHble Mpasuaa u
onpeaeneHuns, Gopmybl, NPU3HAKKU, BAaLEET TEPMUHONOTMEN Pa3ae/ioB, YMEeT 3anmncaTb M 06bACHUTb

dopmynbl.

- OLEeHKa «He 334YTeHO» B MPOTUBHOM Cayyae.

1.3. Kpurepuu ouenku pedepara
He npenycmorpeno

1.4. Kputepuu onleHKH J1a00PaTOPHOIi padoThI
He npeagycmoTpeHo

1.5. Kpurepuu oueHKH Npe3eHTanuu
He npenycmorpeno

1.6. Kpurepuu oueHku noprdosmno
He npenycmorpeno

2. OueHoYHbIe MATEPHAJIBI JIS1 MPOMEKYTOUHOMH aTTeCTAIINU
Hcnonp30BaHne TECTOBBIX 3a7aHui (ApoH).

2.1. IlpumepHbIii NepeyeHb BONMPOCOB /s IK3aMeHa (3a4eTa).

Cemectp Nel

MoHATME MHOXKecTBa.

CBoicTBa onepaumii Haf, MHOXeCTBamMM.

CeolicTBa PYyHKLUMI HENPEPBIBHbIX Ha OTPE3Ke.

Onepaumu Hag, GyHKUMAMMK, KOMNO3NLMA GYHKLMIA, 0B6paTHasa dyHKUmA.
Mpegen nocnegosatenbHocTU. Mpeaen GbyHKUMK.

HenpepbIlBHOCTb GYHKLMM B TOUKE M HA MHOXKECTBE.

CBoiicTBa HeNpepbIBHbIX GYHKUMIA.

© N o Uk~ W NoR

HenpepbiBHOCTb OCHOBHbIX 3/1eMEHTaPHbIX GYHKLMIA.



9. PaBHOMepHaa HeNPepbIBHOCTb GYHKLMN HA MHOXECTBE.

10. AndodepeHumnpyemocTtb PyHKUMK, NponsBoaHas, audpdepeHuman.

11. Npasuna anddepeHunpoBaHms.

12. OcHoBHble Teopembl guddepeHLManbHOrO UCHUCAEHUA N UX MPUIONKEHNA K UCCNEA0BAHNIO GYHKUMIA.
13. UccnepoBaHue GyHKLMIA Ha SKCTPEMYM, BbINYKNOCTb-BOTHYTOCTb, TOYKM Nepernba.
14. MonHoe nccnegoBaHne GyHKLUN.

Cemectp Ne2

15. MepBoobpasHas, NOHATUE UHTErpana.

16. HeonpeaeneHHbIN MHTErpan M OCHOBHbIE METObl MHTEIPUPOBAHUA.

17. OnpegeneHHbIl nHTerpan. Popmyna HetotoHa-JlenbHULA.

18. HecobcTBEHHble UHTErpanbl.

19. Mpeaen PyHKUUN HECKOIbKMX NEPEMEHHDIX.

20. HenpepbIBHOCTb PYHKLMN HECKONBKNX NEPEMEHHDIX.

21. YacTtHble nponsBoaHble U guddepeHLMpyemocTb QYHKLMM HECKONBKUX NEPEMEHHDIX.
22. NccnepoBaHme Ha SKCTPEMYM.

23. HeaBHble GYyHKLMN U UX NPOM3BOAHbIE.

Cemectp Ne3

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

MoHATMe uncaosoro paga.

Mpn3Hakn cxoanmocTw.

OcobeHHOCTN 3HaKoNepeMEHHbIX PAAOB.

MpU3HaKKW CXO4MMOCTU 3HAKONEPEMEHHbIX PAJOB.

dyHKUMOHaNbHbIEe NOC/eA0BaTENbHOCTU U PAAbI.

CBoiicTBa paBHOMEPHOM CXOAMMOCTU NOC/e0BaTeIbHOCTEN U PALOB.
CreneHHble psaabl. Popmyna u pag Teinopa.

Pa3fnioxeHWe B CTENEHHOM pAg, OCHOBHbIX 3/1eMeHTapHbIX GYHKLMNA.
MoHATME TPUFOHOMETPUYECKOTO PAAA.

TpuroHomeTpuyeckme paabl Pypbe.

MoHATME ABOMHOIO MHTErpana v ero BblMUCNEHME.

MprmeHeHWe ABOMHOIO MHTErpPana K BbIMUCIEHUIO FEOMETPUYECKMX BEANYNH.
MoHATME TPOMHOrO MHTErPana 1 ero BblYMUCIEHUE.

anMEHeHMe TpOﬁHOI’O MHTErpana K BbIYMCNEHUIO rEOMETPUYECKUX BETUYNH.

2.2. TunoBble 32124 (MPAKTHYECKHE 32 JaHNS)



BapuarHm 1
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BapuaHm 3
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0—0 k )

BapuaHm 4

Tema «lMpepensi u HenpepbIBHOCTb GYHKLUI»
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BapuaHm 5
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!Ep Vvx+2-3

Tema «lpousBogHas GyHKLUNY

HaliguTe npounsBoaHble cneayowmx GyHKLMNA.

BapuaHm 1
(3x% +5)°
1. =
2x—3
2. y=sin®x
3. y=In?x
4. y=exlnx.
5. y=%
R
6. y=E 1-x +Earcsinx.
BapuaHm 2
2

2. y=sinxZ






5. y=tg32xcos? 2x.

6. y=4%1+cos?x

BapuaHm 3
1. y=3/6x?-5.
2 X
2. =C0S —.
y 2

1 In x

3. y=—+2Inx——.

X X
4. y=e'x.
y = (tgx — ctgx)®.
SIN X — COS X
6. Yy=—""—"—
SIn X + COS X
BapuaHm 4
1. y=23(4+3x)7.
3
2. = CO0S —.
y 2
X
3. y=lIntg_.
2
4. y=(x-1)e*.
y =tg*x(x* +1).
sin 2x
6. y= .
c0S3X
BapuaHm 5
5
1. y=——\ .
Jx%2+4
2. y=X-1gx.
3. y=InxZ
4. y=Ine™ +xe™).
5. y=(x? —2)sin X+ 2XCOSX.
COs X
6. =—.
Y 1-sinx
Tema «OCHOBHbIe MeTOAbl UHTErPUPOBAHUA»
Haiitu unterpansi.
Bapuanm 1
dx
1. | —.
I3x2 -12
2.
Itgxdx.

J(xz +1)exdx .



4 J. (5x —4)dx

X2 +2x+5

BapuaHm 2

. dx
' Idz+9% '
5 J- sin xdx

V4 —cos® x

3. [ xarctgxdx.

A J. (x+1)dx

(x2 + 5% + 4)3 .
BapuaHm 3

dx
1. Iisijzf.

2. Isinz xdx .
3. jei‘ cosﬁx
2X —7)dx
a. j
3x? +8
BapuaHm 4
X2 -2
1. _[2 dx
%cln??(dx
2. .
J‘\/cosx
3. jlnxdx.
dx
4, I?x2 +5
BapuaHm 5
x2dx
L[
X2 -2
2. .[0055 xdx
xdx

3. I3X"

dx

4. Ix2+2x+5'

Tema «OnpeaeneHHblii UHTErpan»

Bapuantl



1. Bblumncantb onpegeneHHble MHTErpasbl
3 dx

Y —
! (9 + X2)3/2

T

B) _[28 sin® xdx.
7l2

Q) Imdx

2. BbluMcanTb naowagb GUrypbl, orpaHMYeHHOM rpadpnKkamm GyHKLMIM

y=(x-2)%y=4x-8.
BapuaHt2

1. Bblumcantb onpegeneHHble MHTerpansl

1

2z

B) t[sin4 X cos* xdx.
€1+Inx

qj »

2. Bbluucautb nnowaab Gurypbl, orpaHUYEHHOM rpadrKkammn GpyHKL M

y=Xxv9-x2,y=0,(0< x<3).

dx.

BapuaHt3

1. BbluncanTb onpegeneHHble nHTerpansl
5
d

X
A)r[(25+ x2)4/25+ x?2 .

" X
4 cin8 —dX.
B)lZ sin® 5

@ [

0



2. Bbluncautb nnowaab purypbl, orpaHMYeHHoM rpadpukamm GyHKUMA

y=4-x%y=x2-2x
BapuaHTt 4

1. Bblumcnautb onpenesieHHble MHTerpasbl.

X
B) !24 cos® de-

b (x? +1)dx

Q9. | —
} (X3 +3x+1)?

2. BblumcauTtb naowwagb ¢purypbl, orpaHUYeHHOM rpadukamm GyHKLMIA

y=+v4-x?,y=0,x=0,x=1.

BapuaHTt 5

1. BblumcnuTb onpepenieHHble UHTerpanbl

V512 dx

o [ oy

2r

X
8 —dx.
B) !cos 4

1 xdx

@ [

2. Bbluucautb nnowaab Gurypbl, orpaHUUEHHOM rpadrKkammn GyHKLMIA

y=x2/4-x2,y=0,0<x<2).

Kputepum oueHku:

- oueHKa «OoTau4yHo» (5 6annos) BbicTaBAAeTCcA, €c/u CTYAEHT BAadegeT 3HaHUAMU U
npeacTaBAeHUAMM MO pelleHuIo 3a4auun; Bblbop cnocoboBs pelleHua 3a4a4n rPamMoTHbIN; PaccyKaeHna HOCAT



apPryMEeHTMPOBAHHbIA XapaKTep; NpeasioXKeHHble cnocobbl pelweHua 334a4Yn MMmerT NpPodeccUoHaNbHYO
HaNpPaB/JIEHHOCTb; CTYAEHT NPOABAAET TBOPYECKUI NOAXOA K PELUEHWIO MOCTAB/IEHHbIX 33434y, OTCYTCTBYIOT
OWMn6KM;

- oueHKa «xopowo» (4 6annoB) BbICTABAAETCA, €CAN  CTYLAEHT BAALEET 3HAHUAMMU WU
npeAcTaBNeHUAMM MO peLleHUIo 3a4a4um; B Bbibope cnocoboB pelleHnn 3a4a4umn SOMNYyCKaeT HE3HAUYUTE/IbHbIEe
HETOYHOCTM, PACCYyKAEHMA apPryMEHTMPOBAHbI; PELLEHNSA HOCAT OCO3HAHHbIN XapaKTep;

- OUEHKa «yaoBneTBopuTenbHO» (3 6anna) BbICTaBAAETCA, €CIM 3HAHWUA U NPEACTABAEHUA CTYAEHTA
no npeanoXeHHOW 3a43a4e HOCAT Pa3po3HEHHbIN XapaKTep; B Bbibope cnocoboB pelleHma 3a4a4umM AONyLeHbI
OLUMOKM; pelleHmna HOCAT OrpaHMUYEHHbIN, PENPOAYKTUBHbLIN XapaKTep;

OLeHKa «HeyaoBneTBopuTenbHO» (0 6annoB) BbICTaBAAETCA, €CNU  CTYAEHT MMEET CyLLeCTBEHHbIe

npobenbl B 3HAHWAX U NPeACTaBAEHMAX NO NPeAIOXKEHHOW 3a4a4e; Npu Bbibope cnocoboB pelleHus
33434M AonyLeHbl OWNOKK; paccyKaeHna 6e3noKasaTenbHbl.



