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1.1leq1n ocBOEHUS TUCHUILTHHBI «MaTeMaTHYeCKUIl aHAJIN3)

[lenpro OCBOCHUS NUCHUIUIMHBI (MOAyJsl) «MaTeMaTUyeCKUil aHaau3» SBISIETCS O3HAKOMIIEHHUE C
byHIaMeHTaIbHBIMU METO/IaMU HCCIIE0BAaHUS IEPEMEHHBIX BEJIMYMH MOCPEACTBOM aHANU3a, OCHOBY
KOTOPOTO COCTaBIsieT Teopus AUPPEPEeHIMATBHOTO W HWHTErpalbHOrO wucuucieHus. OObekTaMu
W3YYEHHUS B JAHHON AUCLUMIUIUHE SBISIOTCS, Ipexae Bcero, GyHKIuU. C UX MOMOIIbIO MOTYT OBITh
c(OpMyIIMPOBaHBl KaK 3aKOH MPHUPOJABI, TaK M Pa3HOOOpPAa3HBIE MPOIECCHI, MPOUCXOMISIINE B
SKOHOMHMKE, Tpupoje, TexHuke. Orcioa 0ObeKTHBHas Ba)XXHOCTh MAaT€MaTHYECKOTO aHalu3a Kak
cpencTBa u3ydeHus QyHknwid. JucnurumHa < «MareMaTH4ecKuil  aHalu3» OTpPakaeT BaKHOE
HaIlpaBJICHUE Pa3BUTHSI COBPEMEHHON MAaTE€MaTHUKH, B HEW pacCMaTpPUBAIOTCS BOIIPOCHI, CBA3AHHBIE C
METOJIOM BBIYHMCICHUH. 3amaun Kypca pa3BUTh MAaTEeMAaTUYECKUH KPYro3op cTyaeHToB. OOyduTh
CTYJICHTOB Ba)KHEWIIUM TEOPETUYECKHM IIOJOKEHHUSIM MaTeMaTH4YEeCKOTrO aHaIN3a, AHAIUTUYECKUM
METOJIaM, BbIPA0OTaTh y HUX HABBIKM DPEIICHHUS KOHKPETHBIX 3a7ad, TPEOYIOMIMX, HMCCICIOBAHUS
GyHKIMI, CBSI3aHHBIX C HUMU BEJIHYHMH.

1.1.I1epevenb mpodecCHOHANBHBIX CTAHAAPTOB, OOOOIIEHHBLIX TPYAOBBIX (YHKIUI U TPYAOBBIX
¢yHkuuii, COoTBeTCTBYIOIUX NPOdecCHOHAIBHOM JesITeIbHOCTH BbIIIYCKHUKOB

Ob6aacTb Tunsl 3aga4 3agauu O0beKTHI IPOhecCHOHAIBHOM
npo¢ecCHOHAIBLHOM | IPO(eCCHOHATBHO npogeccuoHAILHOM AesiTeIbHOCTH (MM
AesiTeJIbHOCTH i AeATeTbHOCTH 00J1acTH 3HAHUS)

(o Peectpy AeSITeJIbHOCTH

MuuTpyana)
06 Cssi3b, [MpousBoacTBeHHO- | MIHTErpanus mporpaMMHBIX MporpaMMHOe obecrieueHre
MHQOPMALIMOHHBIE U |{reXHOMOTHMUECKH | MOAYJIEH U KOMIIOHEHT WH(POPMALMOHHBIX CUCTEM
KOMMYHUKAIIUOHHBIC

ObecnieueHrie GyHKIIMOHUPOBAHUS [0a3bl IAHHBIX M XPaHHUIIHINA
0a3 JaHHBIX, PEIOTBPAIICHUC MH(pOPMALIHH.

HOTEPh U NMOBPEKICHUHN TAHHBIX,
obecrieyenne HHPOPMALTMOHHON

TCXHOJIOT UK

0e30MmacHOCTH

BremonHenne padot 1o co3pannio | WHGOPMAITMOHHBIE CUCTEMEI H
(MompuKamm) 1 TEXHOJIOTUU

COITPOBOXKICHUIO

MHGOPMAITMOHHBIX CHCTEM

VYmpasieHue nporpaMMHO- CETU U TEJIEKOMMYHUKAIUU

anmnapaTHbIMU CPEACTBAMU
WHPOKOMMYHHKAIIMOHHON
CUCTEMBI OpTraHu3aluH,
aIMUHHCTPUPOBAHHE CETEH

IIpoexTHBI Pa3paboTka TpeboBanuii u MporpaMMHOe o0ecTieueHIe
NPOCKTUPOBAHHUE MPOTPAMMHOTO | HH(OPMAIMOHHBIX CHCTEM;
obecneuenns HPOEKTHI B 0OJIACTH

MH(OPMAITMOHHBIX

TEXHOJIOTHH
VYrpasiieHre TPOEKTaMH B MPOEKTHI B 00J1aCTH
o0acTi HHPOPMAITUOHHBIX MH(POPMAIIHOHHBIX

TEXHOJIOTHH TEXHOJIOTHH
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KOHHCHTyaﬂBHOC, IIPOCKTHEI B obOactu
(byHKLII/IOHaJ'IBHOC H JIOTHYECKOEC HH(l)OpMaHI/IOHHBIX
IIPOCKTUPOBAHUE CUCTEM MaJIOTO TeXHOIOTHI

Y CpeIHero Macmrada u
CJIIOXHOCTH

Jlormdeckoe u QyHKITMOHATBHOE

MIPOEKTHI B 00JIaCTH

CO31aHNEC KOMIIJICKCA IMporpaMmm HH(I)OpMaHHOHHBIX
TEXHOJIOTHI
OrneHKa 103a0MINTH TH3aiHA nHTEPEHCH

uHTEepdeiicoB MHPOPMATMOHHBIX
CUCTEM

I/IHq)OpMaI_II/IOHHBIX CHUCTEM

40 CxBO3HBIE BUIEI
npo¢eCcCHOHANBEHO

Hayuno-
MCCIIEI0BATEIbLCKUN

UccnenoBanune monaeieii u
METOJI0B HH()OPMAITMOHHBIX

WH(OPMAITMOHHBIE CUCTEMEI H
TEXHOJIOTUH

H IesITEIbHOCTH B
HpOMI)IIHIICHHOCTI/I

(B chepe

opraHusaiu u

[IPOBEICHUS

HaYy4HO-

HUCCICIO0BATCIBCKU

X U OIIBITHO-

KOHCTPYKTOPCKHX
paboT B obyiacTu
nH(OPMATHKA U
BBIYMCIUTENbHON

TEXHHUKH)

CHUCTEM M TEXHOJIOTHI

1.2 .Tlepedenp npodeccnoHaIBHBIX CTAHAAPTOB, COOTBETCTBYIOMINX NPO(ECCHOHATBHON e TENEHOCTH
BBINTYCKHUKOB, OCBOMBIIINX MPOTrpaMMy OakajaBpuaTa 1o HarpasieHuto noaroroku 09.03.02
HNudopmannonnbie cuCTeMBI U TEXHOJIOTHH:

Ne Kon HaumenoBanue o0yiacti npodecCuoHaIbHON JAeITEIIbHOCTH.
n/ fpodece | HanmenoBanue mpodecCHOHATBHOTO CTaHIapTa
I {OHAIbH
bro
cTaHIapT
i
06 CBs13b, HH(pOPMAMOHHBIE  KOMMYHUKAIIMOHHbIE TEXHOJIOT I
[Ipodeccnonanbueiii cranaapt "IIporpaMMuct”, yTBep:KIeHHBIH NpuKa3oM MuHHUCTEpCTBA Tpyaa
U counanbHoi 3amuThl Poccuiickoit @enepanyu ot 18 HostOps 2013 1. N 6791 (3apeructpupoBan
1 | 06.001 MunucrepctBoM toctuiun Poccuiickoit ®@enepanun 18 nexabpst 2013 r., peructpanuoHsbii N
30635), ¢ u3MeHeHHEM, BHECCHHBIM INpPHKa30M MHHHUCTEpPCTBA Tpyla M COLHUAIBHOM 3aIIWTHI
Poccuiickoit ®@eneparmu ot 12 ngexabpsa 2016 r. N 727H (3apeructpupoBaH MUHHCTEPCTBOM
toctruuu Poccutickoii @enepaumu 13 suBaps 2017 r., peructpaunonssiii N 45230)
[Ipodeccuonanphpiii cTanaapt "AgMuUHUCTpaTOp 0a3  AaHHBIX", YTBEP)KICHHBIA MPUKA30M
> | 06.011 MuHucTepcTBa TpyJa U COLMANIbHOM 3amuThl Poccuiickoit deneparnu ot 17 cenrsops 2014 r. N

647H (3apeructpupoBan MunuctepcTBoM roctuiimu Poccuiickoit @enepanun 24 Hosi0ps 2014 r.,
peructpaunonnsiid N 34846), ¢ W3MeHeHHEM, BHECEHHBIM MpHKa3oM MUHHCTEpPCTBa Tpylna H



https://sudact.ru/law/prikaz-mintruda-rossii-ot-18112013-n-679n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-17092014-n-647n/professionalnyi-standart/

counansHOU 3amuThl Poccuiickoit @exepaunu ot 12 gexadps 2016 r. N 727H (3aperucTpupoBan
MunuctepctBoM toctuiu Poccuiickoit ®enepanuu 13 guBaps 2017 r., peructpanmoHHbIi N
45230)

3. | 06.015

[Mpodeccnonanpubiii crannapt "CrequaiucT mo HHPOPMALUOHHBIM cUCTeMaM'"!, YTBEPKICHHBIN
nprka3oM MUHHCTEPCTBA TpyJa U coManbHOl 3ammTel Poccuiickoit @enepanun ot 18 HOsIOps
2014 r. N 896H (3apeructpupoBad MuUHHCTEPCTBOM IocTUINH Poccuiickoit demepariu 24 nekadps
2014 1., peructpannonssiii N 35361), c m3MeHeHHEM, BHECEHHBIM MTpHKa3oM MUHICTEPCTBA TPyAa
U colMaibHOM 3amuThl Poccuiickoit @enepanym ot 12 gexadps 2016 r. N 7271 (3apeructTpupoBan
MunuctepctBoM rocturn Poccuiickoit ®enepanuu 13 suBaps 2017 r., peructpaiuoHHbIi N
45230)

4. | 06.016

[Mpodeccunonanphblii crannapt "PykoBoauTeIb MPOSKTOB B 00J1aCTH HH)OPMAIIOHHBIX
TEXHOJIOTHH", yTBEPKACHHBII MPUKa30M MUHHCTEPCTBA TPY/la U COLMAIBLHON 3aIIUTHI
Poccuiickoit @eaepannu ot 18 HOsOpst 2014 1. N 8931 (3apeructpupoBad MHHHCTEPCTBOM
roctanmn Poccntickoit @enepanuu 9 mexadps 2014 ., peructparmonnsiit N 35117), ¢
U3MEHEHUEM, BHECEHHBIM ITPUKAa30M MUHHCTEPCTBA TPYyAa U COLMANIBHOM 3auThl Poccuiickoi
®enepanyu ot 12 nexkadps 2016 r. N 727H (3apeructpupoBaH MUHUCTEPCTBOM FOCTUITUH

Poccwuiickoit @enepanuu 13 saBaps 2017 r., peructparmonssiii N 45230)

5. | 06.022

[Ipodeccuonanpuerii crangapT "CHCTEMHBIN aHATUTHK", YTBEPKICHHBIN MPUKa30M MUHHCTEpCTBA
TpyJa u colmaabHOM 3amuthl Poccuiickoii ®enepanuu ot 28 oktsaops 2014 . N 8091
(3apeructpupoBad MuHHCTEPCTBOM tocTUIMU Poccuiickoii ®enepanuu 24 Hos0ps 2014 1.,
peructpanmonnbiii N 34882), c n3MeHeHHeM, BHECEHHBIM IIprKa3oM MUHHCTEpCTBA Tpyia U
conmanpHOM 3ammThl Poccmiickoit @enepannu ot 12 nexadbps 2016 r. N 7271 (3apeructpupoBan
MunucrepctBoM octuiu Poccuiickoii @enepanuu 13 suBaps 2017 r., peructpaiinoHHBIAN
45230)

6. | 06.025

[Mpodeccnonanphbiii cranaapt "CrenuainucT Mo Ju3aiiHy rpaduuecKuX U Mojb30BaTeIbCKUX
nHTep(dericoB", yTBEPKICHHBIN MMPHKa30M MUHUCTEPCTBA TPYAA U CONMATHHOMN 3aIINTHI
Poccwuiickoit @enepanuu ot 5 okTs16pst 2015 r. N 689H (3apeructpupoBad MHHHACTEPCTBOM
toctuiuu Poccuiickoii ®enepanuu 30 oktsaops 2015 r., peructpanmontbiid N 39558)

7. | 06.026

IIpodeccuonanbhbiii crangapt "CrCTeMHBIN aJMUHUCTPATOP MH()OPMAIIIOHHO-
KOMMYHHMKALIMOHHBIX CHCTEM', YTBEP)KICHHBIH NpHKa3oM MUHHCTEpCTBAa Tpylda W COLMAIBLHON
sammTel  Poccuiickoir ®enmepaiunn ot 5 okTsabps 2015 r. N 684 (3aperucTpupoBaH
MI/IHI/ISBTepCTBOM toctuimu Poccuiickoit @exepannu 19 okrsiops 2015 r., perucrpanmonHsii N
39361

8 | 08.007

IIpodeccuonanpuprii crangapt «CrenuanucT Ka3HaueHcTBa OaHKa», YTBEPXKACHHBIM MPUKA30M
MuHnuctepcTBa Tpya U couuanbHOU 3amuThl Poccuiickoit @eaepaunu ot 9 uronsa 2018 roga N
456H  https://profstandart-rosmintrud.ru/reestr-profstandartov/. (3aperucrpupoBad B MUHHCTEPCTBE
tocturmn Poccuntickoit @eaepanuu 26 utons 2018 rona, peructpamuonssiii N 51705)

40 CxkBO3HBICBUABIIPO(ECCHOHAIBLHOM AesITeTbHOCTH

9. | 40.011

[Ipodeccuonanbhpiii  crangapT «CHeNMaIUCT MO HAyYHO-HCCIEJOBATENLCKUM M OIBITHO-
KOHCTPYKTOPCKMM paspaboTkam»(c m3MeHeHusmuual2 nexabps 2016 roma), yTBEp KICHHBIH
npukazoM MuHHCTEpPCTBA TpyZAa M colManbHOW 3amuThl Poccuiickoir ®enepaunn ot 4 mapra
2014r. Nel21u(3apeructpupoBan MunucTepcTBoM foctrinu Poccuiickoit demepannu 21.03.2014,
peructparnoHHbI Ne31692)

HanMeHoBaHuUe 1OKyMeHTA Kon HaumenoBaHue 0a30B0ii rpynnbl, 10/KHOCTH

(mpodeccun) WIM CIEHATBHOCTH

06.001 Pazpabomka npozpammnozo obecneuenus

(HaumeHnoBaHUe 8UOA NPODECCUOHATLHOU OesiMeNbHOCTL)
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OK3

2132

Ipoepammucmor

2131

Pa3pa60mlm1<u U AHAJIUMUKU KOMNbIONMEPHbIX
cucmem

06.011 Ilodoepicanue 3¢hhexmusnoii padoomovl 6a3 OaHHbLX, 00echeuusarOUUX QYHKUUOHUDOBAHUE

uH@ODMﬂquHHblx cucmem 6 opzanuzauuu

(Haumenosanue uda npopheccuoHaIbHOU 0esimeIbHOCHIU)

OK3

2139

Cneyuanucmsi no KOMIbIOMEPAM, He oueduue 6
opyeue epynnol

06.015 Cozdanue u noodeprcka unpopmauuonnvix cucmem (UC) 6 skonomuxe

(HaumeHosanue uda nPopheccUuoHAILHOU 0esimeNbHOCHI)

OK3 1236 Pyxosooumenu noopazdenenuti (cuyrco)
KOMHIBIOMEPHO20 0Oecneyets.
2131 Paszpabomuuku u ananumuku KOMHbIOMEPHbIX
cucmem
2132 Tlpoepammucmor
2139 Cneyuanucmul no KOMRbIOMEPAM, He gouteduiue 8

opyeue epynnol

06.016PykoBOAUTEIL IPOEKTOB B 00JIaCTH HHGMOOPMAIIMOHHBIX TEXHOJIOT U

(Haumenosanue 8uda npopheccuoHAILHO 0essmeIbHOCHI)

OK3 1236 Pyxosooumenu noopazdenenuti (cuyoico)
KOMNbIOMEPHO20 0becneyenus

06.022 Cucmemnblii ananumux

(naumenosanue uoa npogheccuoHarbHol 0esimeIbHOCHU)

OK3 2131 Paspabomuuku u anarumuxu KomMnvbiomepHIxX
cucmem

OK3 1236 Pyxosooumenu noopasdenenuii (cuyrco)

KOMNvblomepHozo obecneuenus

06.025Cneyuanucm no ousaiiny zpaduieckux noib3oeamenbckux unmepdgeiicos

(naumenoganue suoa npogheccuonansnoil deamensHocmu)

OK3 2166 I'pagpuueckue u myrbmumeoutinvie OuzatHepol
OK3 3514 Cneyuanucmol-mexruxu no Web
OK3 2519 Paszpabomuuku u ananumuxu npoepammuozo




obecneueHust U NPULONCEHULL, He 8X00AuuUe 8
opyeue epynnol

06.026 Cucmemnblii admunucmpamop ur@opmayuonHo-KOMMYHUKAUUOHHbBIX CUCHIEM
(HaumeHoBaHue 6UdA NPOPeccCUOHANbHOIL desimeIbHOCHU)

OK3 2149 Cneyuanucmsl 8 061aCMU MEXHUKU, HE 8X00UUe 8
opyeaue epynnol

OK3 2522 Cucmemmubie AOMUHUCIPATNODbL

OK3 3513 Cneyuanucmul-mexHuky no KOMHbIOMePHbIM

cemsiam u cucmemam

OK3 2153 Hnorcenepvl no meiexomMmyHuKayusim

OK3 2523 Cneyuanucmul N0 KOMHbIOMEPHbIM CEMAM

40.011 «CenmaJucT M0 HAYYHO-HCCIE0BATEILCKHM U ONBLITHO-KOHCTPYKTOPCKHM Pa3padoTKamM»

(HaumeHnosanue uda NPOPeccuoOHaAIbLHOI 0esAmeIbHOCH L)

OK3 1237 Pyrosooumenu nodpasodenenuii (cnyxnct) nayuHo-
MexHU4ecko20 pazsumust

OK3 2145 Hnorcenepbl-mexanuxu u mexHon02u MawuHOCmpOeHus.

2.MecTto qucuuniaunsl B crpykrype OIIOII 6akanaBpuarta

JucnurnnuHa sBIsSEeTCS OJHOW M3 OCHOBHBIX JUCIMIUIMH BApPUATUBHOW dYacTH MPO(ECCHOHATHLHOTO
[MKJIa y4eOHOTO IUlaHa MOATOTOBKM OakamaBpa mo HampasiaeHuio 09.03.02 Undopmanmonnbie
CHCTEMBbI U TexHoJoruM. JucuumimmHa«MareMaTUdeCKuid aHalnu3» SBJISETCS JIOTUYECKUM
MPOJOHKEHUEM Kypca 3JIeMEeHTapHOW MareMaTuku. JlJis ee u3yueHusi He0OX0AUMbl Oa30Bble 3HAHUS:
anreOphl, dNIEeMEHTapHbIX (yHKIUH, ymenue auddepeHurponars. JlaHHas MUCHUIUIMHA SBISETCS
NPEAIIECTBYIOMEH [l  W3y4YeHUs CIHEAYIOUIMX JUCHUIUIMH: «Teopust BepoOSTHOCTEH W
MaTeMaTH4yecKas CTaTUCTHKaY, «JluddepeHnnansubie ypaBHEHUS.

3. Pe3yabTaThbl 0CBOEHHS IMCUUILIHHBI (MO1YJIs1) «MaTeMaTHYeCKHii aHATU3»



IIpouecc wu3ydyeHUsT UCIUILIMHBI

«MaTeMaTUUYeCKUN aHaJIu3»

HalpaBjI€H Ha

(dbopMHUpOBaHKE IEMEHTOB CICAYIONUX KommeTeHIni B coorBeTcTBUU ¢ ®I'OC BO mo

JaHHOMY HalIPaBJICHUIO:

Kon HaumenoBanue WNHpukaTop nocTukeHus B pesynbprare ocBoeHMs
KOMIIETEH- KOMIIETEHIINH KOMIIETEHIINH JUCIUILTAHBI
1007031 00y4JarOIIUHACSTOMKCH:
VK-6 Crnoco6en ympasnsate| YK 6.1: Mcnonb3yer 3HaTh:
CBOMM BPEMEHEM, MHCTPYMEHTBI U METO/IbI Henu 1 3a1aun Hay4HbIX
BBICTpauBaTh U yIpaBieHUS BPEMEHEM ITPU UCCJIEIOBaHUM 110
peain30BbIBAaTh BBIIIOJTHEHUM KOHKPETHBIX 3aja4,| HaIpaBJICHUIO
TPACKTOPHIO MPOEKTOB IPU JOCTUKECHUH NEeSITeNIbHOCTH, Oa30BbIE
caMOpa3BUTHUs Ha [IOCTaBJICHHBIX II€JIEH; TIPUHIIAIIE © METOJTbI HX
OCHOBE TIPUHIIATIOB VYK 6.2: Onpenensier OpraHu3alu; OCHOBHBIE
o0Opa3oBaHus B PUOPUTETHI COOCTBEHHOM UCTOYHUKU HAayYHOU
TE€YECHHE BCEH )KU3HU | JEATENbHOCTH, TMYHOCTHOTO uH(popMaluu 1 TpedboBaHus
pa3BUTHS U IPOPECCHOHATBHOTO | K MPEICTABICHUIO
pocra. UH(GOPMaIIMOHHBIX
VYK 6.3: OuenuBaer TpeOOBaHMs | MaTepUAIIOB; CIIOCOOBI
pBIHKA TpyJa U MPEAI0KEHUs orpezieNieHus] BUIOB U TUIIOB
00pa30BaTeNbHbIX yCIYyT IS npodeccuoHaIbHBIX 33/ad,
BBICTPAUBaHUs TPACKTOPHH CTPYKTypUpPOBaHUE 3324
COOCTBEHHOTO Pa3IUYHbIX TPy,
npo¢eCCHOHATIBHOIO POCTa; (bopMynHpOBKa N3BECTHBIX
VYK 6.4:Ctpout YTBEPKACHUM, CIeICTBUN U3
npodeCCHOHATIBHYIO Kapbepy U | HUX
OIPENIEIISIET CTPATETUIO YMeTs:
npodeccuoHanbHOro pa3Butusi; | CocTaBiIsATh OOLIMI M1aH
paboTHI IO 33JJaHHON TeMeE,
npeiaraTh METOIbI U
crocoObI 00paboTKH
pE3yJIbTaTOB, IPOBOJAUTH
UCCJIEIOBAHMUSI 110
COIIACOBaHHOMY C
PYKOBOJUTEINEM IIaHY,
IPEJCTaBIISITh ITOJTY4EHHbIE
pe3yabTaThl, BHIOUpaTh
HanOosnee 3¢ (heKTuBHBIC
METO/Ibl pEIIEHNS] OCHOBHBIX
THUIIOB 3a/1a4,
BCTPEUAIOLINXCS B
MaTEMaTHKe.
OIIK-1. Crocoben OIIK-1.1.
OIIK-1 3HaTh: OCHOBLI MATEMATHKH,

IMPUMCHSATDH




€CTECTBCHHOHAYYHBIC
1 OOLLEHHXCHEPHBIE
3HAHUSI, METOJIbI
MaTeMaTHYECKOTO
aHaIN3a 1
MOJICIIUPOBAHUS,
TEOPETHYECKOTO

SKCIICPUMEHTAIBHOI'O
HCCIICIOBAHUS B

(U3UKH, BEIYUCITUTEIBHON TEXHUKH
Y IPOrPaMMHPOBAHHSL.

OIIK-1.2.

YMeTb: pemrath CTaHOapTHEBIC
npodeccuoHa bHBIC 3aJa4l C
MIpUMEHEHUEM

€CTeCTBEHHOHAYIHBIX u
OOIICHHKECHEPHBIX3HAHU I, MET
OJ0BMaTEeMaTUYCCKOr0OaHAIN3a

npo(heCCUOHATBH
OH JesITEIbHOCTH

HUMOOCINPOBAHUAA.

4.CTpyKTYpa U cojiepKaHue TUCHUILIHHBI (MoayJis1) MaTeMaTHuYecKHid aHAIN3

4.1. CTpyKTypa JTUCHUIIMHBI (MOIYJIA)

OO01mast TpyA0eMKOCTh JUCIUTLUTHNHBI cocTaBiseT 10 3aueTHbIX earHMIBI, 360 9acos.

Bua yueOHoii padoTbl Bcero IHopsinkoBblil HOMepP
cemecTpa

1 2

OO01mas TpyI0eMKOCTh AUCIUIUIMHBI Bcero (B 3.€.), B 83.c. 4 4

TOM YHCIIE:

Kypcogoii mpoekT (pabota) HE TIPEAYCMOTPEHO

AyIUTOpHBIC 3aHSTHS BCETO 104 68 56

(B akaj. yacax), B TOM YHCIIE:

Jlekuun 64 36 28

ITpakTrueckne 3aHATHsI, CEMUHAPHI 60 32 28

JlaboparopHbie pabOTHI

CaMocTosiTenbHas paboTa Bcero (B akaj. yacax), B TOM 110 49 61

qHCIIe:

KCP

OKx3ameH 54 27 27

OO6m1as Tpy10€MKOCTh JUCIIUTLIAHBI 288 144 144

HaumeHnoBanue
pa3zienoB U TeM

Bunpt yueGHOI paboTHI, BKIIOUas
CaMOCTOSTENILHYIO PadOTY CTYJEHTOB U
TPYOEMKOCTH (B Yacax)

®DOopMBI TEKYILIETO
KOHTPOJIS
ycreBaeMocTH (110
HEIENsIM CEMECTpa).
DOpMBI IPOMEKYT.

JUCHIUTUIAHBI (MOIYIIN)

CEMECTP

AynutopHas paboTa

CamocrosTenbpHas

aTTecT
pabota
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Cemectp 1
Paznen 1
Tema 1.1: DnemMeHTsI TEOpUU 1 1 5
MHOXECTB
Tema 1.2.: [leificTBUTENbHBIE 1 1 2
qucia
Tema 1.3.: UucnoBble GyHKIUH 2 1 2
Paznen 2
Tema 2.1.: [Ipenen uncnoBoit 1 1 2
MOCJIEIOBATENEHOCTH
Tema 2.2:Ilpenen uncnoBoit 2 2 2
dhyHKIMH
Tewma 2.2.: HenpeprIBHBIC QyHKITHH 2 1 2
Paznen 3
Tema 3.1.: [IpousBosHbIe U 2 2 3
nddepeHraTb
Tema 3.2.: OCHOBHBIE TEOPEMBI O 2 1 2
mddepeHIIpyeMbIX () YHKITHIX
Tema 3.3.: [IpaBuiio Jlonurans 2 1 2
Tewma 3.4.: ®opmyna Teilnopa 2 1 2
Tewma 3.5.: [Ipunoxxenue
nuddepeHInaIbHOr0 HCUUCITICHUS 1 1 2
K MCCJIeIOBAaHUIO QYHKITUI
Tema 3.6.: Obu1ee nmoHATHE 5 1 5
mpejena: mpejen mo 6ase
Paznen 4
Tewma 1.1.: HeonpeneneHnusii 2 2 3
HHTETpal
Paznea 2
Tewma 2.1.: OnpeneneHHBINH
pea 2 | 2 3
HHTETpal
Tema 2.2.: HecobGcTBeHHBIC 1 2 2
HWHTETPaIbI
Tema 2.3.: MeTtpuueckue 1 1 2
IIPOCTPAHCTBA
Tema2.4.: KoMIakTHOCTh B 5 ) 2
METPUYECKUX ITPOCTPAHCTBAX
Tewma 2.5.: HenpeprisHbIe
OTOBPAKEHHS B METPHIECKHX 1 1 2
IIPOCTPAHCTBAX
Paszngen 5
Tewma 3.1.: [IpousBoHBIC U
b depennnansl GyHKIUA MHOTHX 1 2 2
TIePEMEHHBIX
Tema 3.2.: JlokasbHbIe 2 2 2




9KCTPEMYMBI (DYHKINIT MHOTHX
MIePEMEHHBIX

Tema 3.3.: HesiBHble pyHKIIIN 2 2 4
Tema 3.4.: YcAOBHBII
2 2 4
BKCTPEMYM
Ntoro 3a 1 cemectp: 144 36 32 76
Cemectp 2
Paszgen 1
Tema 1.1.: Ynucaosble psant 1 1 2
Pasaea 2
Tema 2.1.: PyHKIIMOHAABHbIE 5 5 5
110C/Ae40BaTeAbHOCTU U PAABI
Tewma 2.2.: CTeneHHBIE PSIIBI 1 1
Tema 2.3.: Paap @ypre 1 1
Pazaea 3
Tema 3.1.: VInTerpaasl, 2 2 5
3aBUCAIIME OT [IapaMeTpPoOB
Tema 3.2.: DiinepoBbI HHTETPAJIbI 1 1 2
Tema 3.3.: IlpeobpazoBaHue 1 1 4
Dypre
Tema 3.4.:AcuMnitoTnueckue 1 1 4
pasAo>KeHNs
Pa3aea 3
Tema 1.1.:Mepa XKopgaHna 1 1 4
Tema 1.2.: KpaTtnslil unTerpas 2 2 5
Pumana
Pazgea 4
Tema 2.1.: Kpussie 2 2 4
Tema 2.2.: Kpuboanzerinoie 2 2 4
VMHTETPaAbl
Tema 2.3.: IloTeHIIMaAbHBIE 2 2 5
BEKTOPHBIE I105I
Tema 2.4.: Popmyaa I'puna 2 2 4
Pa3aea 5
Tema 3.1.: IlopepxHOCTH 1 1 4
Tema 3.2.: IlopepxHOCTHBIE 2 2 4
MHTETPaAbl
Tema 3.3.: Popmyaa Crokca 1 1 4
Tema 3.4.: Popmyaa 2 2 4
Ocrporpaackoro- I'aycca
Tema 3.5.: Obmasa popmyaa 1 1 4
Crokca
61 |14| 2| 2
144 | 28 28 8
4 |8
12 | 288 | 64 60 137

Nroro 3a Bech Kypc:

3ader 1 cemecTp

DK3aMeH 2 ceMecTp

27




4.2. Copep:xanue JTUCUMILIMHBI (MOXYJIS)

1 CEMECTP

Paszoen 1

Tema 1.1. DneMeHTBI TEOPUHU MHOYKECTB

1. CBolicTBa TEOPETHKO-MHOKECTBEHHBIX oneparuii. dynakiuu. CBoiicTBa 00pa3oB U Mpo-
00pazos.

2. Meroa maTeMaTH4eCKON UHAYKIIUH.

3. MomtHocth MHOkecTB. CuéTHBIC U HECUETHBIC MHOXeCTBA. Teopema KanTopa.

Tema 1.2. JlelicTBUTEIbHBIC YHCA

1. Moayns BemecTBeHHOr0 uncia. HepaBeHcTBa ¢ Moaynem.

2. 'eomeTpuueckas HHTEPIIPETALUS BEIIECTBEHHBIX uncel. [IpenenbHble TOUKH, OTKPBITHIE
Y 3aMKHYTBIE MHO’KECTBA Ha YMCJIOBOM IIPSAMOM. PacmmpenHas ynciaoBas npsmasi.

3. HaxoxeHue rpaHeil YucIOBbIX MHOKECTB.

Tema 1.3. YucnoBsle pyHKINN

1. Yucnosble pyHKIMU. MOHOTOHHBIE, YETHBIE, HEUETHBIE, Teproarueckue GpyHkuu. Oc-
HOBHBIE AJIEMEHTAPHBIE (PYHKIIUH U UX TPAPUKH.

2. Pemenne pyHKIMOHAIBHBIX HEPABEHCTB METOI0M MHTEPBAJIOB.

3. Iloctpoenue rpadukoB GyHKINH.

Pazoen 2

Tema 2.1. IIpenen 4rciioBOM MOCIEIOBATEILHOCTH

1. HaxosxaeHue npesiesoB YUCIOBBIX MocieaoBaTebHocTel. Tabaua 5KBUBAIEHTHBIX 10-
cienoBarenbHOCTeN. CpaBHEHHE POCTA MOCIEA0BATEIILHOCTEH.

2. IloanocnenoBaTeapHOCTH M YaCTUYHbIE NPEeIibl. BepXHUi 1 HUKHMI ITpeiensl ocie-
JIOBAaTEJIbHOCTH.

Tema 2.2. Ilpenen uncnoBoi GpyHKIUU

1. HaxoxaeHnue npeenoB YucaoBbIX GyHKIMM. Tabnuna sxkBuBaieHTHbIX QyHKIUN. CpaB-
HEHHE POCTa (QYHKIIMH.

2. Pa3noxxeHre OCHOBHBIX 3JIEMEHTApHbBIX (DYHKIUHN 10 IEPBOro NOPSAIKA MAIOCTH.

3. OnHocTopoHHue npenensl. beckoHeunble npeaens GyHKUUU. YacTHUHBIE TPEaebl,
BEPXHUU U HIDKHUN TIPEesbl QYHKIIUH.

Tema 2.3. HenpepbIBHBIE QYHKIIUU

1. UccnenoBanue GyHKIMHM Ha HEPEPHIBHOCTH. Kitaccudukarus Touek pa3phiBa.

2. CoiicTBa HeNPEPHIBHBIX (DYHKIIUH.

Paszoen 3

Tema 3.1. IIpousBonHble U 1u(hepeHrnansl

1. I[TpousBoaHas GyHKIMH, €€ TeOMETPUIECKUIN U (PU3NUECKHI CMBICIT.

2. Texuuka qudepeHpoBanus GyHKIUH.

3. l'eomerpuueckue nMpuiIoKeHUs MPou3BoIHOM. [IpubamkeHHOE BRIYUCIICHHE 3HAYCHUI
byHKIHH ¢ moMoIso quddepeHInanoB.

4. Beiciine npou3BoiHbie. Beicmme nuddepennuansr. opmyna Jleitoauna.

Tema 3.2. OcHOBHBIE T€OpEMBI 0 U PepeHIUPYEMbIX QYHKIHAX

1. Teopemsr Depma, Pomms, Jlarpamxka, Komu. Teopema [lapOy o mpomMeXyTOUHBIX 3HAUE-
HUAX IIPOU3BOIAHOM.

Tema 3.3. [IpaBuina Jlonurtans

1. ITepBoe npasunoJlonurans

Bropoe npasuio Jlonurans



Heomnpenenennoctu apyrux BUAOB.

Tema 3.4. ®opmyna Teiinopa

1. Pa3noxeHne OCHOBHBIX AJieMeHTapHbBIX GyHKIUH 1o ¢popmyie Teiinopa. [Ipumenenne Gpopmyiibt
Teitnopa i BerauciaeHus npeaenoB. [IpubirkeHHbIe BEIUUCICHHS ¢ TOMOIIBI0 opMyibl Teinopa.
Tewma 3.5. Ilpunoxenus: auddepeHnaaTbHOT0 UCYUCICHHS K UCCIIST0BAHHIO () YHKITHMA.

1. HaxoxieHne mpoMeKyTKOB MOHOTOHHOCTH H JIOKAJIbHBIX AKCTPEMYMOB (DYHKIIHH.

2. HaxoxaeHnue rinobaabHbIX SKCTpeMyMOB (DYHKIIMHU, HETIPEPHIBHOM Ha oTpe3ke. Haxoxaenue
TOYHBIX IpaHeil PyHKIUH.

3. HaxosxieHue BBITYKIbIX (DYHKIMI B TOYEK meperuoa.

4. HepaBenctBo MeHceHa 1 ero mpuMeHeHHs.

5. Acumnrotsl pynkuuu. [loctpoenue rpadukoB GyHKIHI € TOMOIIBIO TPOU3BOIHBIX.

Tema 3.6. O01ee moHATHE TIpeea: Mpeaen mo oase.

1. [Tonsatue 6a3bl. [Ipumepsr 6a3. [Ipenen uncnoBoit pyHkumuu mo 6a3e. CBocTBa GYHKIIMA UMEFOIINX
npezen no 6ase.

2. Ilpenen no I'eitHe. DKBUBAJIEHTHOCTb JIBYX OIPEACICHU Mpeena B cllydae CU€THO-OPOKAEHHBIX
0a3. DKBUBaJICHTHBIE 0a3bl, PHIBTPHI.

Pazoen 4

Tema 1.1. Heonpenenénuelii nHTErpan

1. OcHoBHble onpeneneHust. CBOMCTBa HeolpeaeIeHHOro HHTerpaia. Tabauma nepBooOpa3HbIX
OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHH.

2. HTerpupoBaHie METOA0M 3aMEHbI U METOAOM MOJBeIeHUs PYHKIUH 110]1 3HaK Auddepenunana.
3. MaTerpupoBanne GyHKIHUN IO YaCTSIM.

4. lnTerpupoBaHye palMOHaIbHbBIX (QYHKLINH.

5. MaTerpupoBanue A1poOHO-THHEHHBIX UPPAMOHAEHOCTEH.

6. AuddepennmnanbHplii OMHOM.

7. UaTerpupoBaHue KBaJpaTUIHbIX UppanoHaibHOCTe!. [ToncTanoBKM Ditnepa.

8. InTerpupoBaHue TPUTOHOMETPUUECKHUX BBIPAXKCHUN. Y HUBEpCaIbHasi TPUTOHOMETPUYECKAS
M0JICTAaHOBKA.

Paszoen 5

Tema 2.1. OnpenenéHHbIi HHTETPA

1. HaxoxaeHue onpeaeneHHbIX HHTerpaioB 1o ¢popmyine Hetorona-Jlelibanna. 3aMeHa nepeMeHHbIX
Y MHTETPUPOBAHUE T10 YACTSIM B OINPEIEICHHOM UHTETpaie.

2. 'eomeTpuyeckre U GU3NUECKHE IPUIIOKEHUS ONPEIeICHHOT0 HHTerpaa. Beruncnenue miomanei
IUIOCKUX (UTYp B JEKAPTOBBIX U MOJSPHBIX KOOpIMHATaX. Berunciaenre o0beMOB Tel U MIomaaei
noBepxHocTel BpameHus. Haxoxxenue nenrpa macc.

3. UHTerpai ¢ nepeMeHHbIM BEPXHUM IpeaesaoM. HenpepbhIBHOCTh HHTETpajia 10 BEPXHEMY MpEAETy.
JuddepeHumrpoBanue UHTErpaja 1o nepeMeHHOMY Mpeaeny.

Tema 2.2. HecoOCTBEHHBIE HHTETPAIBI

1. Beruncnenue HecoOCTBEHHBIX UHTETpasioB o (opmyine Herorona-JleitOnuma.

2. UccnenoBanue Ha CXOUMOCTh HHTETPATIOB OT 3HAKOMOCTOSIHHBIX (DYHKIIUN C OJTHONH 0CO00#
TOYKOM.

3. UccnenoBanue Ha CXOAUMOCTH MHTETPATIOB OT 3HAKOMIOCTOSIHHBIX (DYHKITUN C HECKOJIBKUMH
0COOBIMH TOYKAMH.

4. UccnenoBanue Ha CXOJIMMOCTb HHTEIPAJIOB OT 3HaKonepeMeHHbIX pyHkuuid. [Tpusnaku Abens u
Jupuxie cXxoauMoCTH HECOOCTBEHHOTO MHTErpaa.

5. Ab6conroTHast CX0IMMOCTh HECOOCTBEHHBIX nHTerpanoB. Kpurepuit Kommu cxogumoctu
HECOOCTBEHHOT'O MHTETpaIa.

Tema 2.3. MeTpuyeckue npocTpaHCTBA

1. ITonsiTe MeTpUUeCKOro npocTpaHcTBa. [loHsATHE HOpMUPOBAaHHOTO NTpocTpaHcTBa. [Tprmepsl
METPUYECKUX U HOPMHUPOBAHHBIX TPOCTPAHCTB.



2. OkpectHOCTH. OTKPBITHIE U 3aMKHYThIE MHOKECTBA, CBSI3b MEXIy HUMU. BHYTpEHHOCTB,
IIPOU3BOTHOE MHOKECTBO, 3aMbIKAHHUE, BHEIIHOCTh, TPAHUILIA.

3. [Ipenen pyHkIMU co 3HAUCHUSAMHU B METpUIECKOM IpocTpaHcTBe. CBoiicTBa npenena. [Ipenen
nocienoBarenbHOCTU. [penen pyHKIuM B TOUKe.

Tema 2.4. KOMIakTHOCTh B METPUUECKUX MTPOCTPAHCTBAX

1. ITonHbie npocTpancTBa. [IprMephl MOIHBIX IPOCTPAHCTB.

2. IlpenkoMIakTHeIE U KOMIIAKTHBIE MHOKeCTBa. KpuTepuii KOMIaKTHOCTH METPUYECKOTO
npocTtpaHcTBa. KOMIIAKTHOCTH B TEPMUHAX ITOKPBITHHM.

Tewma 2.5. HenpepbIBHBIE OTOOPaXKEHHSI METPUUECKHUX MMPOCTPAHCTB

1. HenpepsiBHOCTH B TOUKE. HernpepsiBHOCTE Ha MHOXeCTBE. JIOKaibHbIE CBOMCTBA HEMPEPHIBHBIX
G YHKIIHA.

2. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (yHKIMAX. CBONHCTBA (PYHKIIHIA, HEIPEPHIBHBIX HA
KOMITAKTax.

3. IIpyHLIMI CXKMMAIOIIKUX OTOOPAKEHUI U €r0 IPUMEHEHMUS.

Tema 3.1. IIpousBonusie U nuddepeHransl GyHKIUNA MHOTHX TEPEMEHHBIX.

1. HaxosxaeHne 4acTHBIX IPOM3BOHBIX U AU depeHnnanos nepsoro nopsaka. Mcenenosanue
¢yHk1Mi Ha T epeHIIUPYEMOCTb.

2. I'eomeTpruecKuii CMBICI YaCTHBIX POM3BOAHBIX. KacaTenbHas MI0CKOCTh, IOBEPXHOCTh YPOBHH,
IpaJuEHT.

3. HaxosaeHue yaCTHBIX POU3BOIHBIX U AU (HepeHInaIOB BBICIIUX OPSAKOB.

4. ®opmymna Teiinopa 1 GyHKIMNA MHOTHX riepeMeHHbIX. Vicnonp3oBanue Gpopmyier Teitnopa mis
OPUOJIMKEHHBIX BBIYMCICHUH.

Tema 3.2. JIokanbHbIE SKCTPEMyMbI (QYHKIINI MHOTHX TIEPEMEHHBIX

1. HaxosxaeHune JIOKaJIbHBIX 3KCTPEMYMOB (PYHKLIUI MHOTUX [1€PEMEHHBIX.

Tema 3.3. HesiBHBIE (pyHKLIMU

1. HaxosxaeHne 4acTHBIX IPOM3BOJIHBIX U Auddepennnanon HesBHOM pynkiuu. MccnenoBanue Ha
HKCTPEMYM HESIBHO 3a/laHHON (pyHKIHU.

2. Haxo’xJieHre YacTHBIX MPOM3BOIHBIX U AU depeH1nanoB cucteMa HessBHbIX (QyHKINH.
['eomeTprueckue NpuIoKeHUsI TEOPUH HEABHBIX (DYHKIUH.

3. 3ameHa nepeMeHHbIX B AU} PepeHInanbHbIX BBIPAKEHUSX.

Tema 3.4. Y ciioBHBIN SKCTpEMYM

1. HaxoxaeHue yclIoBHBIX 3KCTPEMYMOB METOJIOM CBOOOIHBIX AU (HepeHInaIOB U METOAOM
MHOHUTenen Jlarpanxka.

2 CEMECTP

Pa3zoen 1

Tema 1.1. HYucnosie psasl

1. UccnenoBanue CXOAMMOCTH 3HAKOIIOCTOSTHHBIXPAAOB. [Ipu3Haku cpaBHeHMs. IHTErpanbHbIii
npusHak Komm-Maxknopena.

2. UccnenoBanne CXOIMMOCTH 3HaKOTIEpeMeHHBIX psiioB. [Ipusnaku JleiOuuia, AGens u Jupuxie.
AGcomoTHas CXOJTUMOCTD PSI0B.

3. UccnenoBanne CXOAUMOCTH IBOMHBIX U IIOBTOPHBIX PSIIOB.

4. UccnenoBanue CXOAMMOCTH OECKOHEUHBIX MPOU3BEICHHH.

Pa3zoen 2

Tema 2.1. @yHKIMOHANBHBIE MIOCIIEI0BATEIBHOCTH U PSI/IbI

1. HaxoxxieHre MHOYKECTBa CXOIUMOCTH (DYHKIIMOHATLHOM TOCIIEIOBATEIHHOCTH U €€ TIpe-IeTbHON
byHKINN.

2. UccnenoBanue nocieaoBaTeabHOCTH (QYHKIUN HA pABHOMEPHYIO CXOJAUMOCTb.

3. UccnenoBanue GyHKIMOHATIBHOTO psiZia HA paBHOMEpHYIO cxonumocTs. [Ipusnaku Beliepmpacca,
Abens u Jlupuxie paBHOMEPHOH CXOAUMOCTH (QyHKIIMOHANBHOTO psana. Kputepuit Komm
PaBHOMEPHOW CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia.

4. IlpenenbHbIN MTepexo MoJ1 3HAKOM MHTErpajia ¥ Mpou3BOIHOM. [lowieHHOe MHTErpupOBaHUE U
Qg depeHIpoBaHue.



Tema 2.2. CtenieHHbIE PSAIbI

1. HaxoxneHue paguyca 1 HHTEpBaja CXOAUMOCTH creneHHoro psaa. @opmyna Komu-Anamapa.
JlelicTBUA CO CTENIEHHBIMU PSAJIaMH.

2. Psan Teiinopa. Pa3noxxeHne OCHOBHBIX dJIeMEHTApHBIX (yHKIHH B psig Teinopa. Pasnoxenue
dbynakuumii B psan Teinopa.

3. CymmupoBaHue cTeneHHbIX psaaoB. opmynsl Diinepa. CBoiicTBa runepOOIudecKux (GyHKIHA.
Tema 2.3. Panp1r @ypbe

1. Pasnoxxenue ¢pynkiuii B psag @ypbe Ha mpoMexyTKe [-1T, 1]. Pa3noxeHue mo cuHycam u 1o
KocuHycaM. Pa3noxenue QpyHKIMI B TPUTOHOMETPUYECKHUH Psii HA IPOU3BOJIEHOM ITPOMEKYTKE.
2. IlounenHoe uHTErpupoBanue u nuddepenupoanue psaaos Pypoe. CymmupoBanue psagoB Oypee.
Pazoen 3

Tema 3.1. nTerpansl, 3aBUcsIIKEe OT IapaMEeTPOB

1. MccnenoBanne paBHOMEPHOM CXOIMMOCTH ITapaMETPUUECKUX UHTErpalioB. MIHTerpupoBanue u
QG epeHIIMPOBaHNE UHTETPAJIOB IO MTApaMETPYy.

2. Beruncnenue onpeneneHHbIX HHTErPajioB METOI0OM BBEACHHUS ITapaMeTpa.

Tema 3.2. DiinepoBbl HHTETPAJIbI

1. l'amma-¢pysaxnus. bera-gynkius. Boerancnenue onpeeeHHbIX HHTETPAIOB C TOMOIIBIO FraMMa- 1
Oera-hyHKIUH.

Tema 3.3. IIpeobpazoBanue Oypne

1. CoiicTBa npeobpazoBanus @ypne. PopMyiia oOpaleHus.

2. Haxoxnaenue npeodpazoBanuit @ypoe.

Tema 3.4. ACUMOTOTHYECKUE PA3IIOKEHUS

1. HaxoxxaeHne acuMOTOTHYECKUX pa3sioskeHU GyHkumid. JleficTBUs HaJl aCUMIITOTUYECKUMHU
Pa3I0KEHUSIMU.

2. ®opmyna cymMmMupoBaHus Dilniepa-MakiopeHa.

3. HaxoxieHne acCUMIOTOTUK TapaMeTpUuecKux UHTerpainoB. Jlemma Batcona u meroz Jlamnaca.

Pazoen 4

Tema 1.1. Mepa Xopaana

1. Kputepuii uamepumoctu MHokecTBa 1o JKopaany. CBoiicTBa U3MEpUMbIX MHOXKECTB. Mepa
IPSIMOTO ITPOU3BENIEHUSI MHOKECTB. BaxkHelne npuMepsl H3MEPUMBIX MHOXKECTB.

Tema 1.2. Kpatuslii unTerpan Pumana

1. CBeneHune NBOMHOTO MHTErpaja K IOBTOPHOMY. IlepeMeHa nopsika MHTErpUpOBaHUs B ABOWHOM
WHTErpae.

2. 3aMeHa IEPEMEHHBIX B IBOTHOM MHTETpaIe.

3. CBenenue TpoitHOrO UHTErpaia kK moBTopHOMY. [lepemena nopsiika UHTErpUPOBAHUS B TPOMHOM
UHTErpaie.

4. 3aMeHa NMepeMEHHBIX B TPOMHOM HHTETpaJe.

5. 'eoMeTpudeckuii U pU3NUECKU MPUIIOKEHHS TBOMHBIX M TPOHHBIX HHTETPAJIOB.

Tema 1.3. HecoOGcTBEeHHBIE KpaTHBIE HHTETPAJIBI

1. UccnenoBanue Ha CXOAMMOCTh HECOOCTBEHHBIX KPATHBIX HHTETPAJIOB.

Pa3zoen 5

Tema 2.1. Kpussie

1. [TapameTpu3anms MIOCKUX U NPOCTPAHCTBEHHBIX KPUBBIX.

2. Haxoxnaenue juinH KpuBbIX. HaTypaneHas napamerpusanus.

Tewma 2.2. KpuBoIMHENHBIE HHTETPAIBI

1. Beruncnenne KpUBOJIMHENHBIX HHTErPAJIOB IIEPBOTO POJA.

2. Beruncnenre KpuBOJIMHEMHBIX UHTETPAJIOB BTOPOTO poja.

3. ®u3nyecKue NpUIIOKEHUSI KPUBOJIMHENHBIX HHTETPAJIOB.

Tema 2.3. [loTeHUHAIbHBIE BEKTOPHBIE OIS

1. IlpoBepka ycinoBuii monHoro auddepeHimana B 0JHOCBI3HONW 00JIaCTH.

2. ®opmyna HeroTona-JleitOHuma 111 PyHKIIMHM MHOTUX TIEPEMEHHBIX. POTOp BEKTOPHOTO TOJIA.
[upkynsus BEKTOPHOT'O IOJISL BAOJb 3aMKHYTON KPUBOM.



Tema 2.4. ®opmyna ['puna
1. Beruncnenue ABOWHBIX MHTETPAJIOB ¢ TOMOLIBIO opmyitbl ['pruHa. Berancinenue miomaaei npu
MOMOIIN KPUBOJIMHEHHBIX HHTErpanoB. Paznuunbie popmbl 3anucu ¢popmyisl ['puna.
Pa3zoen 6
Tema 3.1. [ToBepxHOCTH
1. [TapameTpu3anusi HOBEPXHOCTEN.
2. Haxoxnenne KacaTebHOM ITIOCKOCTH M HOpMajiu. Beraucienue nepBoit KkBagpaTuaHou Gpopmy
MOBEPXHOCTH.
3. Brrurcienue mionaaei moBepXHOCTEH.
Tema 3.2. IloBepXHOCTHBIE HHTETPAJIBI
1. BeruncneHue noBepXHOCTHBIX HHTErPaoB MEPBOrO POJa.
2. BoruncneHue noBepXHOCTHBIX MHTErPasioB BTOPOTO poja.
3. 'eometpuyeckue u pusnveckue NPUIOKEHHUS MOBEPXHOCTHBIX HHTETPAJIOB.
Tema 3.3. ®opmyna Ctokca
1. BeruncneHue moBepXHOCTHBIX HHTErpaioB mpu nomoiu ¢popmyinsl Ctokca. Paznuunbie Gopmel
3anmcu Gopmyiel CTokca.
Tewma 3.4. ®opmyina ["aycca-Octporpaackoro
1. Berunicnenre moBepXHOCTHBIX HHTETPATIOB MpH oMot ¢popmynsl Octporpaackoro-I aycca.
Brruncnenre 06beMOB U MOMOIIY TOBEPXHOCTHBIX UHTErpaioB. Pasnuynbie popMebl 3amucu
¢dopmyiel Octporpajckoro-I'aycca.
Tema 3.5. O6mas ¢popmyna Crokca
1. BeraucieHne BHEITHETO IPOU3BEICHUS ¥ BHEIIHETo Auddepennnana quddepeHInaTbHbIX (OpM.
2. 3ameHa nepeMeHHbIX B quddepeHimansuoit popme.
3. O6mas ¢popmyna Crokca. Jlemma ITyankape. @usndeckue npriiokeHus quddepeHIHaTbHBIX
dbopm.
7. Tembl J1abopaTopHbIX padoT (JIaGopaToOpHbIii NPAKTHKYM)
He npenycmoTtpenst yueOubiM mnanom OOIL
8. [IpumepHasi TeMaTHKa KypCcOBBIX padoT
He npenycmotpens! yueonsim mianom OOIT.

5.00pa3oBaTesibHbIE TEXHOJIOTHH

AKTHBHBIE U HHTCPAKTUBHBIC (l)OpMLII JICKOUHU, IPAKTHUYCCKUC 3aHATHA, KOHTPOJILHBIC pa6OTI>I,
KOJUIOKBUYMBI, 3a4CTbl U 3K3aMCHBI. B tcuenme CEMCECTPOB CTYACHTHI pCIIAIOT 3ada4dM, YKA3aHHBIC

nmpenoaaBaTcjICM.

6.YueOHo-MeTOIMYECKOE 00ecTeueHe CAaMOCTOSITEIbHOI PadoThl cTyAeHTOB. O1leHOYHbIe
CPeACTBA JJIsl TEKYIIero KOHTPOJIS yCIIeBAeMOCTH, IPOMEKYTOYHOM aTTeCTalliy 110 HTOraM
0CBOCHMUSA NJUCHUIIIMHBI.
6.1. Ilnan camocTosiTe/IbHOMH PadOTHI

Ne ni/m HaunmeHnoBaHue TeMbl Bua camocrosiTe1bHOM padoThI

Cemectp-1 DNEMEHTHI TEOPUH KonTtponbHast padora Ne 1
MHOYECTB.

1.1--1.3

JlelicTBUTENIbHBIC YHCIIA.
YucnoBbie GyHKIIAN.




2.1-31

[Ipenen uncnoBoit
MOCIIEIOBATEIILHOCTH.
[Ipenen uncnoBoit
byHKInn.
[IpousBoaHas u
muddepeHmman.

HccnenoBarenbckas qoMaIIH A
paborta Nel

3.2-3.4

OCHOBHBIE TEOPEMBI O
nuddepeHITpyeMbIX
¢ynkuusx. [TpaBuio
Jlonuransa. ®opmyna
Tewnopa.

KontponbHas padota No2

3.5-3.6

Jlpunoxenune
nuddepeHIaIbHOTO
WCYHCIICHUS K
UCCIICIOBAaHHUIO (DYHKITUH.
OO6miee nMoHATHE TIPEEa.

HccnenoBaTenbckas JoManHss
pabota No2

11,2122

Heonpenenenuslit
uHTerpas. OnpeaeseHHbIil
unterpai. HecobctBeHHbIE
WHTETPaJIbL.

KonTponbHnas padora Ne 1

2.3,25,31

MeTtpuueckue
IIPOCTPAHCTBA
.HenpepbIBHOCTH CIHOXHOU
¢yHkun. OyHKIUU
MHOTHUX ITIEPEMEHHBIX.

Teopetnueckuit Tect Nel

3.2,3.334

IIpownsBoHbIE N
muddepeHmansl GyHKIAN
MHOTHUX IT€PEMEHHBIX.
®opmyna Teiinopa.
JIokanbHbIE SKCTPEMYMBI.
Y CII0BHBIN DKCTPEMYM.

KonTtponbHas padora Ne 2

Cemectp-2

11,21,

YHucnossle psibl.
OyHKIMOHAIbHBIE
IIOCIIEA0BATENBHOCTH U
psiabI

KonTtponbHas padora Ne 1

2.2-2.3

Crenennsle psabl. Psbl
Dypee

HccnenoBaTenbekas JOMAITHSIS
pabota Nel

3.1-34

WnTerpansl, 3aBUCSIINE OT
MapaMeTpoB. DUIEPOBBI
UHTETpabl.
[Tpeo6pazoBanue Oypbe.
AcuUMNTOTHYECKHE
pa3oKeHusl.

Teopetnueckuii Tect Nel

11,1221,

Mepa Kopnana. Kpatasie
uHTErpaisl Pumana.
Kpatnbie HecoOCTBEHHBIE
WHTETPaJIbL.

Teopernuecknii Tect Nel




2.2-2.4 KpuBonuuelnineie Teopernueckuii Tect Nel
WHTETPAJIbI.
ITorennuanbpHbIE
BEKTOpHBIE noJist. Dopmyna
I'puna.

3.1-3.3 [ToBepxHoCTH. HccnenoBarenbckas omMarnasst
[ToBepxHOCTHBIE pabota Ne 3

uHrerpansl. Dopmyna
Crokca.

3.4-35 ®opmyna ["aycca- Konrponbnas padora Ne 1
Octporpaackoro. O6mmas
dbopmyna Crokca.

OneHo4Hble Cpeacrea AJid TEKYIIEro KOHTPOJISA YCIIEBAEMOCTH U HpOMe)KyTO‘lHOﬁ aTTeCTallumn

Kpurepun oueHkn npoMe:KyTOYHOM aTtTecTauuu B popme 3a4era

Onenka | XapakrepucTuka TpeOOBaHUM K pe3yabTaTaM aTTecTaluu B popme 3auera

«3adTeHoy TeopeTnueckoe cofiep)aHue Kypca OCBOCHO MOJIHOCTHIO 0e3 MPoOesioB Wil B
1[eJIOM, W OOJIbIleN 4acThi0, HEOOXOIUMBIE TPAKTUUECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepHuaaoM C(HOPMUPOBAHBI WIIK B OCHOBHOM C(POPMUPOBAHBI,
BCE WJIH OOJNBIITMHCTBO MPETyCMOTPEHHBIX pabouelt mporpaMMoi yaeOHbIX
3a/IaHHH BBIMIOJHEHBI, OT/ICJIbHBIC U3 BBHITOJTHEHHBIX 33JIaHUN COAECpIKAT
OIITNOKH.

«He 3auteno» | Teopernueckoe copep>kaHUe Kypca OCBOCHO YaCTUYHO, HEOOXOAMMBbIC HABBIKU
paboThl HE CHOPMHUPOBAHBI WM CPOPMUPOBAHBI OTJCIHHBIC U3 HUX,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOo#l mporpaMmoii 3ajaHuil He
BBITIOJIHEHO JIMOO BBITIOJIHEHO C TPYOBIMHU OIMMOKaMH, KAYECTBO MX
BBITIOJTHEHUS OIICHEHO YUCJIOM 0aJIOB, OJIU3KUM K MUHUMYMY.

Kpurtepun onieHKH NpoMes;KyTOYHOM aTTecTaluy B oopmMe IK3aMeHa

Onenka XapakTepucTuKa TpeOOBaHMI K pe3ynbTaTaM aTTecTalu B (hopme
JK3aMeHa
«OTAN4HO» Teopernueckoe colepkaHHEe Kypca OCBOCHO IIOJIHOCTBIO — 0€3

mpo0eNioB, CUCTEMHO U TIyOOKO, HEOOXOAWMBIC MPAKTUYCCKUE HABBIKH

paboThI ¢ OCBOGHHBIM MaTepuanioM c(hOpMHUPOBAHBI, BCE MPEIyCMOTPEHHbIE




paboueii yueOHOI TporpaMMoii yueOHbIe 3aJaHHUs BBIITOJHEHBI O€3yIpeyHo,
Ka4eCTBO MX BBINOJHEHHWS OIEHEHO 4YHCIOM Oa/uioB, OMM3KUM K
MaKCHMyMY.

«Xopormo» Teopernueckoe conepkaHue Kypca OCBOCHO B II€JIOM 0e3 MpoOeos,
HEOOXOJMMBIE TPAKTUYECKUE HABBIKA PAabOTHI C OCBOCHHBIM MaTEpHAaOM B
OCHOBHOM  C(hOopMHUPOBaHHI, IpeAyCMOTpEeHHBIE paboueil  yueOHOM
IporpaMMoii yueOHbIE 3a/laHHs BBIIIOIHEHBI C OTAEIBHBIMI HETOUHOCTSIMH,
Ka4eCTBO BBIIIOJIHEHHs OOJNBIIMHCTBA 33JaHUM OLIEHEHO 4HCIOM OallioB,
ONMU3KUM K MaKCUMYMY.

«Y IOBIETBOPUT Teopernueckoe copep)kaHue Kypca OCBOCHO OOJIblLIEH 4acTbio, HO
€JILHO» npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HeoOXOIHMble
IIPAKTUYECKHE HaBBIKM PAOOTHI C OCBOCHHBIM MAaTE€PHAIIOM B OCHOBHOM
c(OpMHPOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX paboyeil y4deOHOM
IIPOrpaMMOil y4eOHBIX 3a/laHUl BBIIIOJHEHBI, OTJECJIbHBIE U3 BBIIOJHEHHBIX
3aJJaHU coJiepKaT OLIMOKH.

«Heynosnerop Teopernueckoe coJiep>KaHue Kypca OCBOEHO YaCTUYHO,
UTEITHHO» HeoOXoIuMBbIe HaBBIKM paboThl HEe chopmupoBaHbl WU CHOPMUPOBAHBI
OTJIENbHbIE U3 HUX, OOJBIIMHCTBO MPEIYyCMOTPEHHBIX paboueil yueOHOI
MporpaMMoil y4eOHBIX 3aJaHWil HE BBIIOJHEHO JIMOO BBIIOJIHEHO C
rpyObIMH OIIMOKaMHU, Kaue€CTBO MX BBIMOJIHEHUS OLIEHEHO YuciIoM Oaslios,
OJIN3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3ALUHM CAMOCTOSATEIbHOI padoThbl CTYIEHTOB

CamocrosTenbHas paboTa SBISETCS OJHUM U3 BHJIOB y4EOHOW NEATENbHOCTH OOydaroIuxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPYECKOTO
M0JX0/1a K PELIeHUI0 po0ieM yuyeOHOro u MpoecCHOHANIBHOTO YPOBHS.

AynuropHas camMoCTOosTeNnbHas paboTa o y4eOHON JUCHMIUIMHE OCYIIECTBIISAETCS Ha Y4eOHbIX
3aHSTHSIX TIOJ] HEMOCPEICTBEHHBIM PYKOBOCTBOM IIPENIOAABaTENs U 110 €ro 3aJaHHIO.

BueayauropHas camocTosiTenbHasi paboTa BBINOJIHSIETCS 0 33JaHUIO NpernoaBaTess 0e3 ero
HENOCPEACTBEHHOTO yYacTHS.

Bunapl 3amanuii s BHEAyTUTOPHOW CaMOCTOSTEIBHON pabOTHI, WX XapakTep, YYHUTHIBAThH
cneunuKy u3ydaeMoi yueOHOM TUCIUIUIMHBI, HHINBUIYaIbHbIE 0COOEHHOCTH 00Y4aroIIerocs.

KonTponb camocTosATenbHOM paboThl U OLEHKA €€ Pe3yJIbTaTOB OPraHU3YeTCsl Kak €IUHCTBO

IBYyX (opm:

1.caMOKOHTPOJIb U CAaMOOIIEHKa 00y4aronierocs;

2.KOHTpPOJIb U OLIEHKA CO CTOPOHBI IPENO1aBaTE.

Opranusanusi ¥ pyKoOBOJACTBO ayIMTOPHOH CaAMOCTOSATEJILHOM padoThI

AynuTOpHas caMOCTOsITeNIbHast paboTa Mo JUCHUIUIMHE BBIMOIHAETCS HA YU€OHBIX 3aHATHSX 0]
HENOCPEICTBEHHBIM PYKOBOJICTBOM MPENOIaBATENSI U MO €T0 3a/IaHuIO.

OCHOBHBIMH BHJIaMH ayIUTOPHON pabOThI CAMOCTOSTENIHONU PaOOTHI SBISIOTCSA:

- BBINIOJIHEHHE JAaO0OPAaTOPHBIX U MPAKTUYECKHX pabOT OCyIIEeCTBISETCS Ha J1a0OpaTOPHBIX M
NPAaKTUYECKUX 3aHATHSAX B COOTBETCTBHM C rpadukoM yueOHOro mporecca. s obecneueHus
CaMOCTOSITENIbHOW  pa0oThl MpenojaBaTelsiMU  pa3padaTbIBalOTCd METOJUYECKHUE YKa3aHHUA 110
BBINOJIHEHUIO TAOOPaTOPHOH /MPaKTUUECKO padoThI.

Pabora ¢ nurepaTypoil, ApyruMH MUCTOYHUKAMHM MH()OPMALUH, B T.4. SJEKTPOHHBIMH, MOXKET
peaTM30BBIBATHCS HAa CEMHHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKH WH(POpPMALUU



MOTYT OBITh TNpEACTaBICHbl Ha OYMa)KHOM W/MJIM 3JEKTPOHHOM HOCHUTENSX, B TOM YHUCIE, B CETH
NurtepHer.

[IpenogaBarens GpopmyaupyeT 11esib paboThl C JAHHBIM U UCTOYHUKOM HMH(pOpMaLUHU, ONpPEeIisieT
BpeMsl Ha TPopabOTKy TOKyMEeHTa U (hOPMY OTIYETHOCTH.

CamMo ¥ B3aMMONpPOBEPKA BHIIIOJIHEHHBIX 33JaHUM Yallle BCEro MCIOJIb3YETCSl HA CEMUHAPCKOM,
MPAKTUYECKOM U JIPYTHX BHIAX 3aHATUH. [IpoOiieMHas /cuTyanimoHHas 3a/1a4a I0JDKHA UMETh YETKYHO
(bopMyITUPOBKY, K HEl JTOJKHBI OBITH TOCTABIIEHBI BOMPOCHI, OTBETHI HA KOTOPbIE HEOOXOAUMO HANUTH
u 00ocHOBaTh. KpuUTepuu OICHKM MPABWIBHOCTH PEIICHUS MPOOIEMHON/CUTYallMOHHON 3a1a4u
JOJIKHBI OBITH MU3BECTHBI BCEM 00 y4aroIUMCSl.

Opranusanns 4 pyKoBOJACTBO BHeAyAUTOPHOH padoThl

BueaynuropHas camocTosiTenbHasi paboTa BBIIOTHSAETCS 110 3a/1aHUI0 IperoiaBarensi, Ho 6e3 ero
HEIMOCPEICTBEHHOTO Y4acTHsI.

[Ipy npenbsBIeHUHM BHJIOB 3aJaHUN HA BHEAYIUTOPHYIO CaMOCTOSITENIbHYIO paboTy
PEKOMEHIYeTCSI HKCIOJIb30BaTh AU(PPEPESHIMPOBAHHBIN MMOAXOM K YPOBHIO TMOATOTOBIEHHOCTH
oOyuaromierocsi. [lepen BbIMONHEHHEM BHEAYJUTOPHOW CAMOCTOATEIBHOW pabOTHI MpernojaBaTellb
MPOBOJIUT KOHCYJIBTAIIMIO C OMPECICHUEM LIETU 3aJaHUs, €ro COJEP)KaHMs, CPOKOB BBITIOJHEHUS,
OPUEHTUPOBOYHOTO 0ObeMa paboOThl, OCHOBHBIX TpeOOBaHUI K pe3ynbTaTam pabOThl, KPUTEPHUEB
OIICHKH, (OpM KOHTPOJISI W TIEPEeUHs JUTEparyphl. B mporecce KOHCYIbTAMH IPEIOAaBaTeih
MpeIyNnpexaaeT O BOZMOKHBIX TUITUYHBIX OMIMOKAX, BCTPEUAIOIINXCS MPHU BBIMOJTHEHUN 33JaHUSI.

Hnst  meroguyeckoro oOecredeHuss M PYKOBOJACTBA CaMOCTOSITENBHOM  paboToil B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBAIOTCS yuyeOHbIE MOCOOMS, METOANUYECKUE PEKOMEHIAluN
M0 CaMOCTOSITEJIbHOW MOJTOTOBKE K PA3JIMYHBIM BHJAAM 3aHSITHI C YY€TOM CHEIUAIBHOCTU Y4EOHOM
JTUCIUIIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYACHTOB, 00beMa W COJECpXKAHHUS CaMOCTOSATEIbHOU
pabotsl, GOpM KOHTPOJIS | T.II.

CamocTtosTenbHas padoTa MOXKET OCYIIECTBISATHCS UHIWBUIYaIbHO WJIM TPyHIaMH CTYACHTOB
B 3aBUCHUMOCTH OT ILI€JIM, 00beMa, KOHKPETHON TEMAaTHUKH CaMOCTOSTEIbHOW paboThl, YpPOBHS
CJIO)KHOCTH, YPOBHS MOATOTOBJICHHOCTH 00yYarOIINXCA.

Bunamu 3ananuii 1u1si BHEAyIUTOPHOM CaMOCTOSITETFHON pabOThl MOTYT OBITh:

- JUIs OBJAJICHWsl 3HAHUSMU: YTEHHUS TEKCTa; COCTaBJCHHs IUIaHA TEKCTa;, rpaduueckoe
M300paKEHUE CTPYKTYpPhl TEKCTA; KOHCIIEKTUPOBAHHE TEKCTAa; BBIMUCKM W3 TEKCTa; paboTa co
CIOBapsIMH M CIpPaBOYHHMKAM; y4deOHO-HccleAoBaTeibckas paboTa; HCHOIb30BAaHUE ayAno U
BHJICO3AIHNCEN, KOMIIBIOTEPHOU TEXHUKU U IHTEPHET PECypCcoB U JIp.;

- 17151 3aKpeTJIeHHs] M CUCTeMaTU3alliy 3HaHMi: padoTa ¢ KOHCIEKTOM JICKIIMH; TIOBTOpHas paboTa
HaJ Y4eOHBIM MaTepuajoM; COCTaBJIEHWE ITUIaHa, TE3WCOB OTBETA; COCTaBJeHUE TalOmuIl, peOycos,
KPOCCBOPJIOB, TJjoOcCcapusi [JIsl CHUCTEMaTH3alluu Y4eOHOro Marepuana; H3yuYeHHEe CIOoBapeu,
CIIPaBOYHHMKOB; OTBETHl Ha KOHTPOJIbHBIC BOIPOCHI; aHATUTHYECKas 0O0pabOTKa TEKCTa; MOIATOTOBKA
COOO0IIIeHNH K BBICTYIUICHHUIO Ha CEMUHape, KOH(PEepeHIIMHU; TTOJTOTOBKA

pedepaToB, TOKIAI0B; COCTaBIeHHE Onorpaduii, 3aJaHU B TECTOBOM opMe U Ip.

- st GopMHpOBaHUS YMEHHUH: pelIeHHe 3aJad MW YOPaXHEHHH 1o o0pasily; pelieHue
BapUATHUBHBIX 33J71a4 M YIIPAKHEHUH; COCTABICHUE CXEM; PEIICHUE CUTYAIlMOHHBIX MTPOU3BOCTBEHHBIX
3a/1a; MOJITOTOBKA K JIEJIOBBIM U POJIEBBIM UTpaM; MPOEKTUPOBAHUE U MOJICIIMPOBAHUE PA3HBIX BUJOB U
KOMITOHEHTOB TPO(EeCCHOHATBHON eATeTbHOCTH, MOATOTOBKA MPE3EHTAIlMN, TBOPUYECKUX TPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBITYCKHBIX Pa0OT; OMBITHO-IKCIIEPUMEHTAIbHAs paboTa; MPOSKTUPOBAHUE U
MOJICIUPOBAHNE PA3HBIX BUJIOB U KOMIIOHEHTOB MPOECCHOHAITHHON eITETHOCTH U JIP.

Jns  obecrieueHUsT BHEAyIUTOPHOM  CaMOCTOSTENBHOM  pabOThI MO  JUCIUILIAHE
mpernojaBatesieM pa3pabaTbiBaeTCs TEPEUeHb 3aJaHui JJIT CaMOCTOSITEHPHOW pPabOThI, KOTOPBIM
HeoOxoauM 75t 3P PEKTUBHOTO YIIPABIEHUS JAHHBIM BUAOM yUeOHOMH JAeITeTbHOCTH 00yUarOIInXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABICHUE CAMOCTOSATEIRLHON paboTOM, peryaupyer ee o0beM
Ha OJHO y4eOHOE 3aHSATHUE W OCYIIECTBIISECT KOHTPOIb BBHIMOTHEHHUS BCEMU CTYACHTAMHU TPYyMIbl. J{is
ynoOcTBa IMpernojaBaTesib MOXKET BECTH BEIOMOCTh YdYeTa BBINOJHEHUS MHMHHUMYyMa 3aJaHHi,
HEOOXOUMBI JUIS JOMYCKa K UTOTOBOW aTTECTAlUU IO JUCIIUILTHHE.
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B mnpouecce camocTosTenbHOW pabOTHl CTYAEHT NPHOOpPETaeT HABBIKM CaMOOpIaHU3aluH,
CaMOKOHTPOJISl, CAMOYIPABJICHUS U CTAHOBUTCA AKTUBHBIM CAMOCTOSITEIBHBIM CYOBEKTOM y4eOHOM
JESTCIIBHOCTH.

CTyaeHT caMOCTOSITENIHO OMPEACIsieT PeKUM CBOCH BHEAYAUTOPHOW pabOTHI U Mepy Tpy[a,
3aTpauyMBacMOr0 Ha OBJAJCHUE 3HAHUSAMU M YMEHHUSAMHU 10 KaKIOW AMCLMILIMHE, BBIIOJIHAET
BHEAYAUTOPHYIO pabOTy MO WHAMBHUIYAIbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOH MOATOTOBKH,
Oroj1keTa BpeMEHH U JApYyTruX yCIOBUH.

EXEenHEBHO CTYIEHT IOJDKEH YICIATh BBIIIOJHEHUIO BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboThI B CPEJHEM HE MEHEE 3 4acoB.

[Ipy BBINONHEHUHM BHEAYAUTOPHOM CaMOCTOSITENIBHOM pPabOThl CTYIAEHT HMMEET IpaBo
oOpalarbes K MPEnoAaBaTeNio 3a KOHCYJIbTallMel C LENbI0 YTOUYHEHUs 3aJaHus, (GOpMbl KOHTPOISA
BBIIIOJIHEHHOT'O 33/1aHMUS.

6.3. Marepuanbl Js1 NPOBEJEHUS] TEKYIIero M MPOMEXKYTOYHOr0 KOHTPOJIS 3HAHMM
CTY/IEeHTOB
Bomnpocsl /151 OlleHKH Ka4ecTBA 0CBOEHUS THCIHIIINHBI

OnpeneneHue MHOXECTBA, IMOAMHOXECTBAa. MHOKECTBO, OrpaHHYEHHOE CBepXy (CHM3Y), MpPOCTO
OrpaHUYEHHOE.

Omnpenenenne TOUHOM BepxHEH (HUKHEN) TpaHU MHOXKECTBA.

Onpeznenenue NpocToil, CI0KHOM, 00paTHON (YHKLIHU.

Onpenenenne 4eTHOW, HEYETHOW U TIEPUOTUUECKON (DYHKIIHH.

Onpez[eneHI/Ie BOSp&CT&IOH.IGfI, Y6LIBaIOH_IeI7I, CTporo MOHOTOHHOM (bYHKI_II/II/I B TOYKC, Ha OTPE3KE [a, b]

CrniocoOsI 3a1anus QyHKIUH.

Onpexnenenne NOCIe0BATEIBHOCTH.

OnpezneneHue NociIe0BaTeNbHOCTH, OTPAaHUUEHHOH CBEPXY (CHHU3Y), TPOCTO OTPAaHUYEHHOM.
Omnpenenenne 6eckoHeyHo OosbiIol (0. 6.) ocaen0BaTENIbHOCTH (OECKOHEUHBIH Npeae).
Omnpenenenne 6eckOHEUHO Majoi (6. M.) MOCIIe0BaTeIbHOCTHU (HYJIEBOM TIpe/ien)

Jlokazath TeopemMy 0 CyMMe JIBYX 0.M. IMOCJIEI0BATEIbHOCTEH.

Jloka3zate TeOpeMy O pa3HOCTH JIByX 0.M. IIOCIIE€0BAaTENbHOCTEH.

Jlokazate TeopeMy 00 OrpaHUYEHHOCTH JIBYX 0.M. IOCJI€0BATENLHOCTEH.

Jlokazate TeopeMy O MPOU3BENCHUH 0.M. Ha OTPAHUYCHHYIO MTOCIIEIOBATEIHHOCTD.

Jloka3zaTh Teopemy o nepexoje 6.M. B 6.0 mocIe10BaTeNbHOCTh M HA000POT.

Omnpenenenue cxosmiencs Mocaea0BaTeIbHOCTH (KOHEUHBIN MTpeien).

Jloka3aTh OCHOBHYIO TEOPEMY O CXOJISILEHCS MOCIe10BaTEIbHOCTH.

Jlokazate TeopeMy O €eMHCTBEHHOCTH IpeJieNia CXOAAIICHCS TIOCIeI0BATEIHOCTH.
Jloka3zate TeopeMy 00 OrpaHUYEHHOCTH CXOJAIIEHCS TOCIe10BaTeIbHOCTH.

Jlokazate TeopeMy 00 apu(METHIECKUX ACUCTBUSIX CO CXOASIIMMHUCS TOCIE0BATEIIEHOCTIMHU.
JlocTaTtouHble ycI0BUSL OTCYTCTBUS MpeJiena Mocae10BaTeIbHOCTH.

OnpeneneHne pacxoasaIIencs mociaea0BaTEIbHOCTH.

0 bontr L g
JlokazaTh OTCYTCTBHUE TIpEEa MOCIEeI0BaTEIbHOCTH (_ 1) ’{2 }’ Sin En 11 COS En

Ornpezenenre Bo3pacTaroIiei, yObIBaroIeil, CTpOro MOHOTOHHOM TTOCJIETIOBATEIHHOCTH.
Omnpenenenne HeBO3pacTaoIel, HeYObIBatOIIel, MOHOTOHHOM MOCIEI0BATEILHOCTH.
Jlokazatb TeOpeMy O CXOJAMMOCTH MOHOTOHHOM OTPaHUYEHHOMN MOCJIEI0BATEILHOCTH.
n
1

TeopeMa 0 CXOIUMOCTH MOCIIEA0BATEILHOCTH 1+ H

Jloka3aTbe TEOpeMY O IIpesesie MPOMEKYTOUHON NOCIEA0BATENBHOCTH.
OnpezneneHne KOHEYHOTO M OECKOHEYHOTO MPEJIEIOB (PYHKIUHU B TOUKE.
JlocTaTtouHble yCIOBUS OTCYTCTBHS Npeiena (yHKIHUH.



31.

32.
33.
34.
35.
36.

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

48.

49.

50.
51.

Haiitu npenen pyaxuun f (X) =sinx, f (X) =Ccos X, mpu X —> 00
Onpenenenne 6.M. 1 6.6. GyHKIIUN B TOYKE.

Omnpenenenne 6.M. QYHKIUNA OTHOTO MOPSIIKA.

OnpezeneHne YKBUBAICHTHBIX 0.M. QYHKIINH.

Omnpenenenne 6.M. QyHKIIMU 60JI€€ BRICOKOTO MOPSIKA MaJIOCTH.
Cgoiictsa 3HauKka o ( ).

Onpenenenne 6.0. PyHKIUH OTHOTO MOPSIIKA POCTA.

Omnpenenenne 6.0. GpyHKIIMU O0JIee BEICOKOTO TIOPSIKA POCTA.

JlokazaTh epBYIO TEOPEMY O CYIIECTBOBAHUU Ipe/ena (GyHKIUU B TOUKE.
Teopema 00 apuMeTnIecKux IeHCTBHUAX C peaenaMu (pyHKIHA.
Omnpenenenne 0THOCTOPOHHUX (IIPABOTO U JIEBOTO) MPeesioB (YHKIUU B TOUKE.
Bropas Teopema o cymecTBoBaHUU Npeaena QYHKIMHA B TOUKE.

Jloka3zaTth Teopemy 00 apudMeTuyecKux IEHCTBUSX C HEMPEPHIBHBIMU (QYHKIIHSIMH.
Jloka3atb nepBbIi 3aMevaTebHbIN TPENE.

Jloka3aTh BTOpOI 3aMeuaTeNbHbIN Mpeel.

Tabnuia S5KBUBaJICHTHBIX (YHKIIWH.

[TepBoe u BTOpOE OmpesesieHns HenPEePhIBHON (QYHKIIMH B TOUKE.

VccnenioBaTh Ha HEMPEPLIBHOCTh GyHKIHIO Y =SiNNX,y =cosnx,y = x>,y =x*,y=e™ npu xeR .

HccnenoBaTh Ha HEMIPEPHIBHOCTh QYHKINIO Y = In x pu X>0 .
Onpenenenne 0JHOCTOPOHHEH (JIEBOI M TIPaBOif) HEIPEPHIBHOCTH ()YHKIIMU B TOYKE.
Teopema 0 HENPEepHIBHOCTH (PYHKIMH B TOUKE.
Knaccugukarus Touek pa3pbiBa () yHKIHH.
HccnenoBaTh Ha HENIPEPHIBHOCTD (DYHKITHH:

.1 1 1x 1 1 1
y=sin—,y=cos—,y=e"",y=—/——,y=arctg—, y = arcctg — s rouxe x=0.

X X 1+2 X X

Jloka3aTh TEOpEMY O HEPEPHIBHOCTH CIIOKHON (YHKIIMH B TOUKE.
Omnpenenenne npousBoHoM GpyHKuU. Ee reoMmerpudeckuii 1 GU3NIECKUNA CMBICIT.
VYpaBHeHMEe KacaTeIbHOW U HOPMAIIU K rpaduKy QyHKIUY.

. Onpenenenve audepeHunpyeMoi GyHKINH.

. JlokazaTth Teopemy 0 AU pepeHIpyeMoCcTH PYHKINH.

. JlokazaTb TeopeMy 0 HEMpepbIBHOCTH U depeHupyemMoit QyHKINN.

. Onpenenenne nudpdepenmana GyHKIUH.

. JlokazaTb TeopeMy O MPOU3BOJHON CYyMMBI M Pa3HOCTH IBYX () YHKIIUH.
. JlokazaTh TeopeMy O IPOU3BOIHON MPOU3BEACHUS ABYX (YHKIIMH.

. JlokazaTb TeopeMy O IPOU3BOJHON YACTHOTO JABYX (PYHKIIHM.

. Ucxons u3 onpeneneHust, HalTH MpOU3BOIHYIO (GYHKIIUN

y=x*y=x%y=x"y=sin ax,yzsin(axz),yzcosax,y:cos(axz),y:eax,y:e—aleyzz-axzy:|n nx

65.Tabnuia npou3BOIHBIX JIEMEHTAPHBIX (PYHKINH.

66.Jlokazatb TeopeMy O MPOU3BOAHOMN CIIOKHON (PYHKIIHH.

67.J1okazatb TeopeMy O MPOU3BOAHON OOpPaTHON PYHKIIMH.

68.Mcxons W3 TeopeMbl O TNPOU3BOJHOM OOpaTHOM (QYHKIMHM, HANTH NPOM3BOJIHYIO (YHKIMU

y = arctgx, y = arcctgx, y = arcsin X, y = arccosx.

69.0mnpeaenenne nmapaMeTpuIecKy 3alaHHON () YHKITHH.

70.I1epBas mpou3BoOIHAS TApAMETPHUECKU 3aJaHHON (PYHKIIUU.
71.0nHOCTOpOHHUE (JIeBast U TIpaBasi) MPOU3BOHBIC (DYHKIIUU B TOUKE.
72.TeopeMa 0 CyIIeCTBOBAHUH MPOU3BOTHON (DYHKIIMH B TOUKE.

73.HaiiTi npou3BoaHyI0 QyHKIMHN Y = |X|, y=¥Yx?,y=¥x" B Touke x=0.

74.Jloka3aTh MHBAPUAHTHOCTH (DOpMBI TepBoro auddepenmnmana.



75.CBoiicTBa niepBbIX AU HepeHnanos.

76.Tabmuma nepsbix Auddepennnanos.

77.0mnpenenenne Bo3pacTaroIiei, yObIBaroIe, CTpOro MOHOTOHHON (DYHKIIH B TOUKE.

78.Jloka3atb TEOpeMy O JOCTAaTOYHBIX YCIOBHSIX MOHOTOHHOCTH Au(depeHunpyeMoil (yHKIUU B

TOYKC.

79.0mpenenenue ToueK JOKAIbHOTO MaKCUMyMa, MUHUMYMa, SKCTpeMyMa ()yHKIIHUH.
80.JIokazate Teopemy @Depma (0 HEOOXOOUMBIX YCIOBUAX OJKcTpemMyma auddepeHmpyeMon

GyHKIUN).

y

NN E

81.0npenenenue cTaiimoHapHOU TOUKK AuddepeHupyeMon GyHKITUH.

82.Jloxazare Teopemy Poiuis (0 Hysie IPOU3BOTHON).

83.Jloka3zathk Teopemy Jlarpanxa (GpopMyia KOHEUHBIX PUPAIICHHH ).

84.Jlokazate Teopemy Komm (0600meHHas opMyiia KOHEUHBIX TPUPALICHU ).

85.I1paBuiio Jlonurans.

86.Dopmyia Telopa.

87.Hamucars 1iepBble TpH HEHYJIEBBIX 4ieHa psija Teinopa Gpyskunn y = X*,y = x> B Touke X, =1.

88.dopmyiia MaknopeHa.

89.Hanucatp NEepBbIC TpHU HEHYJIEBBIX 4JeHa psana Maknopena byHKIMH
(x=2)",y =(x-1,y =(x-1)".

90./lokazatb TeopeMy 0 HEOOXOAMMBIX YCIOBHUSAX IKCTpeMyMa (DYHKIIUU.

91.0npenenenne KPUTUUECKON TOUKU (PYHKIIUHU.

92.Jloka3zatb TeOpeMy O JOCTATOYHBIX YCIIOBHUSAX IKCTpeMyMa (DYHKIIUU.

93.0mpenenenne BEIMYKIION (BOrHYTOH) quddepeHnupyemMont GyHKINN.

94.Teopema 0 TOCTaTOYHBIX YCIOBUSIX BBITYKJIOCTH (BOrHYTOCTH) nuddepenupyemoii GyHKINU.

95.0npenenenue ToUKK nieperuda qudhepeHIUpyeMoit GyHKITHH.

96.Heobxoaumble yciaoBHs TOUKH neperuda auddepenupyemoii GyHKINU.

97.JlocTaTouHble YCIOBUS TOUKH nepernda nuddepennupyemont GyHKIUN.

98.0Onpenenenre HAKJIOHHOM (ITPaBOM, JIEBO) U BEPTHUKATBHON aCUMITOT rpaduka GyHKIUH.

99.Teopema 0 HaKJIOHHOW acCUMNTOTE Tpapuka QyHKIUH.

I[OHOJ'IHI/ITCJ'ILHI)IG BOIIPOCHI

Besikas mu nuddepenumpyemas GyHKINS SBISETCS HENPEPHIBHOMN?

Bcesikas mu HenpepbiBHas QyHKIMS ABaseTca quddepeHuupyemMoit?

Besikas nmu nuddepennmpyemas B Touke (pyHKIMS UMEET KacaTelIbHYIO K rpaduKy B 3TON Touke?
Beskas nmu cTanMoHapHast TOUKa SBIJIIETCS KPUTHUECKON?

Besikas mu kpuTudeckasi TOUKa sIBJISIETCS CTAallMOHAPHON?

CymiecTByeT 1 KacatenbHas K rpaguky auddepeHunpyemoit GyHKIUU B TOUKe nepernda?

B n1060# 11 KpUTHYECKON TOYKE CYIIECTBYET KacaTenbHas K Tpaduky?

B mro0oit i cTanmmoHapHOM TOYKE CYIIECTBYET KacaTeslbHas K rpaduky?

KonTpoJubHbie padoThl

KonTponbnast padorta Ne 1.

Brruncnenne npenenos.



Mart. AHanun3. Nel

Bbluncnntb npegensi:

2 X
i X+ Xx+1
m|——
X—00 x? +1

- - Vx)In(x)

2) x1 X4 —2X3 +2X2 -2xX+1

1

lim (cos Zﬂx)tg(x‘l)

3) Xx—1

X2 4+2x+1 +X

" M= 5 2)

/1+ xsin x —1

lim >
5) x—0 X

Mat. AHanmn3. No2

Bblumncnutb npegensl:

lim (5x _ 4)ctg (x-1)

1) X—1

_ In(x —2)
lim — >
2) x—>3 X°—=3X“ 4+ X—-3

i 326+ x —%/28—x
3) !Ep X—\/;

2/cos2mx —1

2 I!H‘ sin?(x 1)

2

3 X
i X°+x+1
m|———
X—>00 X3+1

5)

Mart. AHanus. Ne3

Bbluncnntb npegensi:

ta x ctg x
Iim(.g )
1) x—0 \ SIN X

lim = Jx+7)

2) X—2 X3—2X2 +4x-8

__In(4*-3)
) im tg(x —1)

$cosx -1

im
a) x>0 Incos2x

i 2x2 +3x—1)
Al 2x2 —3x -1
5)

3

Mat. AHanus. Ne4

Bbluncantb npegensi:

lim (L+In(x +1)—In x)*

1) X—>0

i tg(x —2) In(x —1)
2) el X' —8x%+16

et
Im————

3) 1 Sin 72X

l Y7+x-2
4) )I(—rIIZ—\/X+3

1

Iim(4x+x)5‘”x

5) x—0




Kontponsnas pabora Ne 2.

[Tpou3BonHas GyHKIUH.

Mart. AHanus. Nel

In(3x+2)
, _ 4 / 3
1) Haiitn npoussogryo Y : y = tg( X ) ;

’

' "
2) Haiitn npounsBogHble yX , yXX oT GyHKLMM y=y(X), 3a4aHHOI NapameTpUYecKu:

x=e?(2—12) y=e?(t? +2t).

!

y y”
3) HaitlTu npousBoaHble X , XX ot dYHKUMU y=Yy(X), 3a1aHHOI HEeABHO:

y? —2Iny —x* =2e* .

I_ 4_4cos(x) ) x x%

4) BblumcauTb cnegyowme npegensl: X0 ;X0 Sin X

Mart. AHanus. No2

(W)Ctg(3x+2)

’

1) Haittn npoussoghyio Y : Y= th

yr y”
2) Haiitn nponsBoaHble X IXX or bYyHKUMM y=Yy(X), 3a4aHHON NapaMeTPUYECKHU:

x =5t + ctg(5t) y =5t —tg(5t) .

!

y y”
3) Haittn npomssogrble © X, 7 XX o1 dyHKuMM y=y(X), 33AaHHOMN HEABHO:

yx+In(sinx)=siny .

lim In(cos(4x)) Iim( tg X jx12

> -
4) BbluncanTb cnegyolime npegenbl:  x—0 4x ; sin X




Mart. AHanms. Ne3

In(5x+2)
= cos((/ x3 ) ,

’

1) Haiitn npomssop,Hyroy : y

' "
2) Haiitn npounsBogHble yX , yXX oT GyHKLMM y=y(X), 3a4aHHOI NapameTpPUYecKu:

x = 2t —sh(2t) y=2t-ch(2t).

!

4
yX yXX

3) HailTu npounsBoaHble

y®x +In(cosx) =cosy .

oT GyHKLMM y=Y(X), 3aaHHOM HEesBHO:

. x*-sinx®> |im(to X)tg2x
lim*— 1Im

7

4) BblumcnnTb cneaytowme npegenbl: X0 X

Mart. AHanus. Ne4

(%/F)th(3x+6)

1) HaitTv nponsBoaHyto y’ : y o Ctg

’

4

y y”
2) Haiitvt npoussogHble © X, 7 XX o1 dyHKumMM y=y(x), 334aHHOM NapameTpuyeckm:

x=e*cht y=esht

’

4 4
Y Yx
7’

3) HaliT npownsBoaHble

2y +In(sin x) = xcosy .

oT PYHKUMM y=y(X), 3a4aHHOM HEABHO:

. Xtgx-—sin?x ctgx
lim™ e )

lim (in(ex +e)

2
4) BbluncanTb cnegyowme npegensi: x>0 5X ; x0

KonTponbnas padora Ne 3.

Juddepennman GyHKINN U TPOU3BOIHAS BBICILIETO MOPSIKA.




Mart. AHanm3. Nel

y — tg(Z{/F)ln(s;xﬁuz) |

’

1) Haittn guddeperuman dy:

_ 2
2) Haittn npounssognyto y1%: ¥ = (2x"+x)In(2x +1);

3) Pa3n0XkuUTb GYHKLMIO MO LEENbIM HEOTPULIATENbHBIM CTEneHam AsydnerHa X+ 2 [0 YeTBEPTOro

y =sin(6—2x)

YyneHa: .

4) Pa3NoXNUTb NO LLENIbIM HEOTPULLATE/IbHbIM CTENEHAM NEepemMeHHOoN’ X:

" 2c0s(x?)-2

=31+ inixzi 10 y:| 4 12
y S pouneHacX X pouneHac X,

Mart. AHanus. No2

y— th(W)ctg(3x+2) |

’

1) Haittn guddepeHuman dy:

_ (a2
2) Haittvt npoussoanyio y: Y = (3x” +2x)cos(3x+2) ;

3) Pa30XuUTb GYHKLMIO MO LEENbIM HEOTPULLATENbHBIM CTEMEHAM ABydneHa X — 2 [0 YeTBepToro
1

y=3«/x 6

YyneHa: .

4) Pa3NoKnTb MO LLebIM HEOTPULATE/IbHBIM CTENEHAM NepemMeHHOMN X:

2

e’ -1
_3f (Xz) g Y=IN— .
y=ycos founenacX ; X" pounenac X .

Mart. AHanus. Ne3

In (5x+2)
y = cos((/ x3 ) _

’

1) Haittn guddepeHuman dy:

[— 2 1
2) Haittn npounssognyto y1%: ¥ = (3x” +x)sin(3x +1);

3) Pasnoxutb d)YHKLI,l/I}O no uesibim HeOTPULLAaTE/IbHbIM CTENEHAM ABYY/1EHA X+ 3 A0 4YeTBepToro

y =In(1-2x)

YyneHa: .

4) Pasnoxuntb no uenbim HeoTpunuyaTeibHbiIM CTENEHAM nepemeHHoﬁ X:

y=In 65in(x26)—6x2

_4 3
= X 8
y=ycos X founeHac X .

12
pounenacX ;




YyneHa:

Mart. AHanun3. Ne4

1) Halitn guddepeHumandy: y - Ctg

_ 2
2) Haiitn nponssogryto ys: Y = (5x+x7)

(%/F)th(3x+6)

2(3x+l)

7

3) Pa3n0KuTb GYHKLMIO MO LEbIM HEOTPULATEIbHBIM CTEMEHAM AByYneHa X -4 [0 YeTBepTOro

1
X-3

y:

I

4) Pasnoxntb no uenbim HeoTpnuaTeibHbIM CTENEHAM nepemeHHoﬁ X:

e —2x—1

_4f1_qi ( 3) s y=In——=—
y=y1-sinix pounenacX; 2X

7

3
founeHac X .

Konrtponbnas padora Ne 4.

Heomnpenenenusiii nHTErpall.

Mart. AHanus. Nel

Bbluncnmtob:

) I(Qx —6x2)e‘“1dx, 2

dx

7

I 2X+1

V12x —4x* -5
25— 3x? «
3) (x* +16)3-2x) 2)

j (cos®(2x)—sin* (4x))ix

7’

5) PasnouTb Ha NPOCTENLLNE MHOMKUTENN:

4x* +14
(16x* —81)(3+4x— 4x? J27-8x°f

MaT. AHanmn3. No2

Bbluncnntb:
arcsin?( 2x)dx
1)I (2x) ,2)

J‘ 3x-1 dx

V3 +6x —9x?

2+ 4%
£ dx
37 1-8x" g

J.(cos4 (3x)—sin®(4x)dx

’

5) Pa3noxuTb Ha npocTeiwme
MHOXUTENN:

9-2x?
(1-256x*)?(4x? +5x +1)64x* ~1)




Mart. AHanms. Ne3

Bbluncnmtob:

) j(4x - 3x2)cos(4x)dx’ 2

_[ 3X+4 dx

V12 —12x — 9x? ,

N J'(sin4(2x)—cos3(2x))dx, .

dx

7

| 16 -17x°
(x2 +9)5-4x)

152-2x°
(16 -81x*)(4 —12x + 9x? f27x* —8f

5) PasnouTb Ha NPOCTENLLNE MHOMKUTENN:

Mat. AHanu3. Ne4

Bblumncnntb:

6 12
) I x® In (3x)dx’ )

J. 4x +1 dx

V8 +4x —4x°

9x* +8
(928
3) " 8+27X° |y

I (cos* (5x) —sin*(3x))dx

7

5) Pa3noxutb Ha npocTeinwune
MHOXUTEeNN:

74x* +90
(x* —256)2(~ 4 +5x - x* 64 - x°)

2 cemecTp.

Konrtponsnas pabora Ne 5.

Onpez[eneHHHﬁ HHTCIpaI U €TI0 MMPUITTOKCHUA.

Mat. AHanun3. Nel

1) Haitu onuHy ayrv Kpuso

2 2 _ _
X“+y" =4y +4x 4, orpaHM4yeHHoOM
npamow

<
X+y= 2, ob6bem Tena, Noay4eHHOro

BpalLeHnem aaHHol urypbl BOKpyr ocu Oy,
NoLWaAb NOBEPXHOCTU AaHHOTO Tena.
2) Bbluncauntb naowaab Gurypsl, 3agaHHoM

napameTpuyecku:
x =10(t —sint)
y =10(1—cost) y=15
(0<x<207,y>15)

3) BbluMcAnTb Naowaab purypbl, 3aaaHHOM

Mat. AHanus. No2

1) Haittn anvHy ayrv Kpusom

X +y? =—6y+2x—6

, OFPaHUYEeHHOMN

o >
npamoun y+x= 0 , 0b6bem Tena, Nony4eHHOro

BpalLeHnem gaHHOM GUrypbl BOKpPYr ocu

Ox,
naowaab NOBEPXHOCTHN AAHHOTO TENa.
2) Bblumcants naowaas Gurypbl, 3a4aHHoOMN
napameTpuyecku: y= 8443 ,
x =8(t —sint)
{y = 8(1— cost)

(0<x<167,y>8-443)

3) Bbluncantb nnowaab purypbl, 3aaaHHOM




>
B MONAPHbIX KOOPAMHATAX: r=1+cosp ,

r<i.

v
jxcostdx
4) Bblumncnutb nHterpan: o0

TRG
B NONIAPHbIX KOOpAMHATaX: | = 3sin 3¢

r=1

4) Bbl4MCAUTb MHTETPAnN:
1

27jx3d4=—3x2dx
0 .

Mart. AHanums. Ne3
1) Haliti anvHy ayrm Kpusoi

X*+y>=2y+6x—6

, OTPaHNYEHHOM
npAMoWn

<
X+y= 2, obbem Tena, Nosy4yeHHoro

BpallleHMeM AaHHOW Gpurypbl BOKpyr ocu Oy,
naowaab NOBEPXHOCTUN AaHHOTO TeNa.
2) BblumcanTts naowaab Gurypbl, 3a4aHHOM
napameTpUuyecKku:
X =6(t—sint)
{y =6(1—cost) y=3
(0<x<127,y>3)

3) BbluMCAWUTL NAOWaAb GUrypbl, 3agaHHOM

> .
B MOJIAPHbIX KOOpAMUHATaXx: r=3sin 4¢7,

r<i.

1
75.[x5\/9—5x3dx
O .

4) BblUNCANUTb UHTErpan:

Mat. AHanu3. Ne4

1) Haliti anuHy ayrv KpuBon

x> +y?=4x—-8y—16

, OTPaHNYEHHO
npaAmMmon

—y>
X=y= 8, obbem Tena, Nosy4YeHHOro

BpaLLeHneM AaHHON GUrypbl BOKPYr ocu
Ox,

naowaab NOBEPXHOCTU JaHHOrO Tena.

2) BbluncauTb naowaab urypsl, 3a4aHHOM

y=12+613

napamMeTpUuyecKku:

{x:lzﬁ—SMt)

y =12(1—cost)

’

(0< x£247z,y212+6\/§)_

3) BbluMCAUTb NoWwaab GUrypbl, 3agaHHom

< .
B MNONAPHbLIX KOOPAUHATaX: r<l+sin 4 ,

r<i.

szin 4xdx

4) Bbluncantb nHterpan: ©




KontpomnsHas pabora Ne 6.

DyHKIUA MHOTUX [IEPEMEHHBIX.

Mart. AHanus. Nel

1) HalTtv nonHbii guddepeHumnan BToporo
2
nopsagxa du BTOPYIO YACTHYIO MPOM3BOLHYIO
ou
2 —

oy oT GYHKUMMU u= f(gt,n), roe
E=3Xx-2y,n=-3x-2y°

2) Ona dyHKumm z=2(xy) HAWTK YacTHble

Npou13BoAHbIe NEPBOro M BTOPOro NopsaaKa

2x? —3y —22° =sin(3z)

3) BBoasA HOBble HE3aBUCUMblE NepemMeHHble,
npeobpas3oBaTb ypaBHEHUA

0%z
oxoy

1oz
X oy , ecm X

+

4) UccnepoBaTb Ha 3KCTPEMYM
z=e"7(2-4x" +2y)

Mart. AHanus. No2

1) Haliti nonHbi guddepeHuman
BTOpOro

2
nopaaka d°U 1 sropyto yacthyio
o%u
2 _
npoussogtyio OX ot dyrkumm U = f(f,ﬂ),

e E=3x"-2y,n=5y-3x

2) Ans dyHkummn £ = 2(%Y) naiirn
YacTHble

npon3sogHble NeEPBOro 1 BTOpPOro
nopAagKa

3x? -2y -2z = In(22)

3) BBoas HOBble HeE3aBUCUMblE
nepemeHHble,

npeobpas3oBaTb YypaBHeEHUA

2
o'z 1@

XY YO e E=Vn =Xy

4) MccnefoBaTb Ha SKCTPEMYM

z=e"%(4x+2y* —4)

Mat. AHanmn3. Ne3

1) Haiiti nonHbiii auddepeHLMan BTOPOro
nopagxa d®u M BTOPYHO YaCTHYO NPOWN3BOLHYIO
ou
2 _
oy oT GYHKUMMU u= f(é:’n), roe
E=4x+2y°,n=2x-3y
2) Ansa dyHKUMK z=2(xy) HANTW YacTHble

npon3soagHble NepBoOro 1 BTOPOro nopAaaka

3x—2y? —32% = cos(3z)

Mat. AHanus. Ne4

1) Haitn nonHbii auddepeHuman
BTOPOro nopsagKa d’u 1 BTOPYIO YaCTHYIO
ou
NPOU3BOAHYIO OX0y oT GyHKUMM u= f(f,n),
E=3y—2x,n =4x* -6y

roe

2) Ans dyHkummn £ = 2(%Y) naiirn
YacTHble

NpPoM3BOAHbIE NEPBOrO M BTOPOro
nopsaka




3) BBogA HOBble He3aBMCUMbIE nepemeHHble,

npeobpa3oBaTb YpaBHEHUS

2
TL L% E=2yn="
oXoy Yy oXx ecnn y

4) UccnenoBaTb Ha 3KCTPEMYM

z=eY*(2x-Yy*+2)

3x? + 3y — 322 =87°

3) Beoas HoBble He3aBUCKUMble
nepemeHHble,

npeobpasoBaTb ypaBHEHUA

E=2x*+3y,n=x

4) NiccnepoBaTb Ha SKCTPEMYM

z=e""(3x* -6y —6)

Konrtponsnas padora Ne 7.

IIoBTOpHBIE MHTETPAJIBI.

Mar. AHanus. Nel

I I xydxdy

1) BbluMcautb D , roe D:

X* 4y <2%,x*+y* <2y

2) 3MeHUTb NOPSAAOK UHTEFPUPOBAHUSA

1 Jx 2 axx?
jdxjf(x, y)dy+_[dx jf(x, y)dy
0 0 1 0

j j f (x, y)dxdy

3) B 4BOMHOM MHTerpane D
nepemnTu

K MONIAPHBIM KOOPAMHATaM U PacCTaBUTb
npegenbl MHTErpuMpoBaHus. D:

x*+y* <4x,x<2,y>0

naowaab GUrypbl, OrpaHNYeHHON NNHUAMM:

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

4) C nomoLLbio ABOMHOrO MHTErpana BblYUCIUTD

Mart. AHanus. No2

H xydxdy

1) Bblumcautb D , roe D:

X +y? <—Ax,x* +y*24y,y>0

2) U3MeHUTb NOPAAOK UHTErPUPOBAHUSA

e Ix e 2-Inx

[ox [ £ 00 yydy+ [dx [ f(xy)dy

j j f (x, y)dxdy

3) B aBoitHOM UHTerpane D
nepemnTu

K NONAPHbIM KOOPAMHATaM M PacCTaBUTb
npegensl UHTErpupoBaHus. D:

x*+y*<-6y,y>-45 x>0

4) C nomMoLLbIO ABONHOrO UHTErpana

BbIYUCNNUTL

naowagab GUrypbl, orpaHUYEHHOM
JNIMHUAMMN:

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




Mart. AHanus. Ne3

j j xydxdy

1) Bbiuncants D ,rne D:

X*+y? <4x,x*+y? <-4y

2) U3meHUTb NopsaLoK MHTErpUpoBaHma

2 X2 6 Vi2+dax—x?
j dx j f(x,y)dy + j dx j f(x,y)dy
0 0 2 0

j j f (x, y)dxdy

3) B gBoHOM WHTerpane D
nepenTu

K NOMAPHbIM KOOPAMHATAaM M PaccTaBUTb
npegenbl UHTErpMpoBaHus. D:

X’ +y?<2y,y<15 x>0

4) C nomoLLbto IBOMHOTO UHTErpana BbIMUCINUTD

naowagb GUrypbl, orpaHUYEHHO N TNHUAMMU:

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

Mat. AHanus. Ne4

” xydxdy

1) Bbiuncautb D ,rne D:

X?+y? <=2x,x*+y? <-2y,y<0

2) U3meHUTb NopsaaoK MHTErpUpPOBaHUA

5 10x-x? 10 50-5x
jdx jf(x,y)dy+jdx jf(x, y)dy
0 0 5 0

JJ 1 (x. yydxdy
3) B gBOMHOM MHTerpane D
nepentn

K MNONAPHbIM KOOPAMHATaM M PaccTaBUTb
npegensl UHTErpupoBaHus. D:

x*+y?<-2x,x2-15 y20

4) C nomoLLbio ABOMHOIO MHTErpana

BbIYUCNNTL

naowagb GuUrypbl, orpaHUYeHHOM
JIMHUAMM:

2

y =X x:2+y2,y:0,y:4_




Bomnpocskl Kk 3k3aMeHy

1 cemecTp

1. Akcuomsl [leano HaTypanpHbIX uncen. Koneunsie MHOXecTBa. OCHOBHAs TEOpeMa O KOHEUY-HBIX
MHO’KECTBaX.

2. CpaBHeHHE MHOKECTB 110 MolHOCTH. Teopema Kantopa-bepuireitna. Teopema Kantopa o
MOIIIHOCTH MHO>KECTBA IIOJIMHOKECTB. MOLTHOCTh KOHTHHYYyMa.

3. AKCHOMBI ICUCTBUTEIbHBIX YUce. TeopeMbl 0 TOYHOM BepXHEH U TOYHON HUYKHEH IpaHu.
[Tpunuun Apxumena. TeopeMa o IIIOTHOCTU PallMOHAIBHBIX U UPPALMOHAIBHBIX YHCEL.

4. Teopema 0 MOIIHOCTH MHO>KECTBA JCHCTBUTEIBHBIX YHCEIL.

5. Jlemma I'eiine-bopens-Jlebera o MOKpBITHIX.

6. [Ipenen yncnoBoi nocnenoBareabHOCTH. CBOKWCTBA CXOASIIMXCA MTOCIEI0BATEIbHOCTEN:
€MHCTBEHHOCTb NPEZEIIa, OrPAaHUYEHHOCTh CXOASIIEIHCS MOCIE10BATEIbHOCTH, CBOICTBO
YCTOMYMBOCTH, MPEIEI MOYJISA, IPEEIbHBIN IIEPEX0/] B HEPABEHCTBAX, CBOMCTBO JTMHEHHOCTH.

7. CBOMCTBa CXOASILUXCS ITOCJIE0BATEIbHOCTEN: IIPEIeIbHbINA EPEX0]] B IPOU3BEICHUH U B
YaCTHOM.

8. Teopemsl 0 ipesere HeyObIBAIOIICH 1 HEBO3PACTAOIIEH TTOCTIEI0BATEIIBHOCTH.

9. Yuco e.

10. Teopema llITomnsbIa.

11. Teopema o npexnene npomMexyTo4HOU nociaeaosarenbHocTu. [Ipunnun Kantopa o Bi1oxkeH-HbIX
OTpe3Kax.

12. Ipunun bonbiiano-Beiiepiirpacca 0 cXoAsAIIEHCINIOANOCIIEI0BATEILHOCTH.

13. Kpurepuii Ko cxoauMoCcTH 0OCIe10BaTEIbHOCTH.

14. Onpenenenue npezena uncaoBor ¢pynkuu no Komm u no ['eitHe. DKBUBaNIEHTHOCTD
omnpenenenuii npenena ¢pynkuuu no Komm u no I'efine.

15. Kputepuit Ko cymiectBoBanus npeaena GyHKIUH.

16. HenpepbIBHOCTH (PYHKIIMM B TOUKE U Ha MPOMEXyTKe. CBONCTBA HEMIPEPHIBHBIX ()YHKIUI:
HENPEPbIBHOCTh MO/, JIOKAJIbHAs! OTPAaHMYEHHOCTb, CBOMCTBO YCTOWYMBOCTH. ApHUmMeTHnueckue
olepaluy ¢ HelpepbIBHBIMU (QYHKIUSAMU. HenpepbIBHOCTD CI0XKHOW U 00paTHON (PyHKIIMH.

17. IlepBas Teopema Beiiepiirpacca (06 orpaHn4eHHOCTH HETIpEpbIBHON QyHKIMK). BTOpas Teopema
Beiiepmrpacca (0 HanOoJIbIIEM U HAUMEHBIIIEM 3HAUEHUN ).

18. IlepBas u BTOpas Teopemsl bonbnano-Komm o mpoMeKyTOUHbBIX 3HAaYE€HUSI HENPEPBIBHON
¢yskun. Teopema o cylecTBOBaHUHM 00paTHOM QyHKIUU.

19. Teopema Kantopa 0 paBHOMEpPHON HENPEPHIBHOCTH.

20. Ilonarus npousBogHOU, AU depeHupyeMocty, Auddepennnana GyHkunu. 'eomerpuyeckuit
CMBICJI IPOM3BOIHON U tuddepeniana. CpaBHEHHE TOHATHIH TPOU3BOIHON U
nudPepeHITpPyEMOCTH.

21. OgHOocTOpOHHHE MPON3BOAHBIE. CpaBHEHUE MOHATUH HEMIPEPHIBHOCTU U TU(DHEPEHIIUPYEMOCTH.
Kputepuit quddepenurpyeMoctu (B TEpMUHAX HEMIPEPHIBHOCTU AU HepeHIINaTbHO-PA3HOCTHOTO
OTHOILICHHUS ).

22. ludpdepennmpoBanue TMHEHHON KOMOMHAIIMH, TPOU3BEIEHUS U YaCTHOTO IBYX (QYHKIUH.

23. lnddepennppoanue 0OpaTHOM U CI0XHOM pyHKIMU. IHBapHaHTHOCTH (POPMBI 3aIIKCH MIEPBOTO
nuddepennuana.

24. BbIBOJI NPOU3BOIHBIX AIEMEHTAPHBIX (DYHKITHIA.

25. IlpouzBoansie 1 nuddepeHIranbl BHICIINX TOPsSAKOB. BerarcnutenbHas Gopmyna Juist BBICIIMX
g depeHImanos. Y caoBUe HHBAPHAHTHOCTH BBICIIUX U PEepeHIINaToB OTHOCUTEIBHO 3aMEHBI
MIEPEMEHHOI.

26. ®opmyinsl Jleitbuuna (Beicuiee AuQGepeHIIMpOBaHUE TPOU3BEICHHS U CIOKHON (DYHKIINN).

27. Teopema depma 00 sxcTpemyme GpyHKIHH. Teopema J[apOy o mpoOMeKyTOUHBIX 3HAYCHHSX
IIPOU3BOJHOM.

28. Teopemsl Pons, Jlarpanxa, Komu.

29. IlepBoe npaBunoJlonurans BEIYUCIEHUS IPENETIOB



30. Bropoe npasunoJlonuraiisi BEIYUCIEHUS MPEIETOB

31. Muorounen Teitnopa. ®opmymna Teitnopa ¢ ocraTouHbIM wieHOM B ¢popme [leaHo.
EnnMHCTBEHHOCTD NpeACTaBIeHUs (YHKIIUN MHOTOUJIEHOM.

32. ®opmyna Teiinopa ¢ octatouHbIM WieHOM B Gpopmax, Komm, Jlarpamxka.

I1a1Th OCHOBHBIX pasnoxeHui o Gpopmyie Teimopa.

33. HTepnonasuuoHHbIi nonuHoM Jlarpanxka. OLeHKa MOrpelHOCTH HHTEPIIONSILIUH.

34. Kputepuii moctossHCTBa PYHKITMHU. Y CIOBHE CTPOTON MOHOTOHHOCTH ()YHKIIUM Ha TPOMEKYTKE.
MOHOTOHHOCTB B TOYKE.

35. JlokanbHble 3KCTpeMyMbl pyHKIMH, X BUbl. HeoOXxoaumoe yciioBre JOKaIbHOIO SKCTpeEMyMa.
JloctaTouHbIE YCIIOBUS JIOKAJIBHOTO SKCTPEMYMa B TEPMUHAX -0 MPOU3BOIHOM, 2-0i IPOU3BOAHOM,
N-TOM MPOU3BOIHOIA.

36. BoimykJible pyHKINU, BUIBI BBITYKJIOCTH. JJOCTaTOYHOE YCIIOBHE CTPOTOM BBITYKIOCTH
¢bynkuuu. Pacnonoxenue rpaduka BoIIYKIONH (PYHKIIMM OTHOCUTENIBHO KacaTeIbHOM.

37. HepaBenctBo Hencena. HepaBeHCTBO MEXy CpeAHUM apu(METHUECKUM U CPEAHUM
TEOMETPUYECKUM.

38. Hepasenctsa lOnra, I'énpaepa, Komu-bynskoBckoro, MUHKOBCKOTO.

39. Touku neperu6a ¢pynkuuu. Heobxoaumoe ycnosue neperuda. /loctarounoe ycioBue neperuoa.
Pacnonoxenne rpaduka QyHKIIMH OTHOCHTEIBHO KacaTeIbHOW B TOUKE Teperunoa.

40. ITonstue 6a3bl. [Ipumepsr 6a3. [lpenen yncnoBoit pynkuuu mno 6aze. CpoiicTBa

(GyHKIMI, UMEIUX Mpeaes no Oase.

41. Kputepuit Komu cymectBoBanus npejena mo 6ase.

42. CuérHo-nopoxnéunsie 6a3bl. [Ipenen 'eitHe mo 6a3e. DKBUBAJICHTHOCTH MTOHATHUH MPeEIEarno
['eiine u mo Komw B ciyyae c4€THO-IOPOKAEHHBIX 0a3.

43. Onpenenenne unTerpana Pumana. Muaterpan Pumana kak npezaen mo 6aze. OrpaHuyeHHOCTh
UHTETpUPYEMOI (QYHKLIUH.

44. Nnrerpansubie cymmsbl JlapOy u ux cBoiicTBa: cpaBHeHHe cymMM Pumana u [lapOy, cymMbl

JHapOy kak TouHble rpaHu cyMM Pumana, nosezenue cymm JlapOy npu u3MenbyeHun pa3oueHus,
cpaBHeHue cymm JlapOy asist 1r00bIX pa3OueHui.

45. Kputepuii unTerpupyeMoct Pumana.

46. aTerpupyemMocTh HeNpepbIBHON QYHKIUMU U (QYHKIIMU C KOHEYHBIM YHCIIOM TOYEK pa3phiBa.

47. IHTerpupyeMocTh CII0KHOU QyHKIMH. ApudMeTHyecKre onepannu ¢
MHTETPUPYEMBIMUDYHKIHUSAMHU.

48. Bepxuuii n HnxHUN uHTErpansl JapOy. Murterpanst JapOy kak npeaens cymm JapOy. Kpurepuii
UHTETpUpyeMocTH QYHKIIMU B TEpPMUHAX paBEeHCTBa €€ nHTerpanos lapOy.

49. OcHOBHBIE CBOWMCTBA ONPEAEIEHHOTO UHTErpaja: MHTErpajl OT €AUHHULIBI,
MOHOTOHHOCTb,JINHEHHOCTD, a1 TUTUBHOCTb.

50. IlepBas Teopema 0 CpeIHEM 3HAYECHHH.

51. MHTerpan ¢ mepeMeHHbIM BEpXHUM MpenesioM. HenmpepbIBHOCTh MHTETpasia MO BEPXHEMYIIPEAETY.
JuddepennnrpoBanue UHTErpaja 1o BepXHeMy Ipezeny.

52. Bropas Teopema o cpe/lHEM 3HAUYCHUU.

53. ®opmyna Hetotona-Jleitbnuna. 3amMeHa nepeMeHHONW U MHTETPUPOBAHNUE 110 YaCTSIM B
OIIpEACIIEHHOM HHTETPAJIE.

54. ®opmyna Teiinopa ¢ OCTaTOUYHBIM YWIEHOM B MHTErpalbHOM popme. IHTErpanpHble HepaBeHCTBA
I'énprepa, Komm-byHsikoBckoro 1 MUHKOBCKOTO.

55. Onpenenenne HecobcTBeHHOTrO UHTErpana. ®opmyna Hetorona-JleiiOHuna s HecoOCTBEHHOTO
MHTETpaa.

[Tpu3HakK CXOAMMOCTH UHTErPAJIOB OT HEOTPHUIATENbHBIX (PYHKIIUH.

56. Kpurepuii Koiu cxonruMocTi HECOOCTBEHHOTO HHTETpajia. AGCOIIOTHO CXOAIIUECS MHTETPaIbl.
[Tpusznaku Ab6ens u JAupuxie cXoAUMOCTH HECOOCTBEHHOTO MHTETpaa.

57. IloHSITUSA METPUYECKOTO U HOPMUPOBAHHOTO MPOCTPaHCTBA. OTKPBITHIE U 3aMKHYThIE MHOKECTBA
B METPUUYECKOM NPOCTPAHCTBE, UX CBOWCTBA. CBSI3b MEXy OTKPBITBIMHU U 3aMKHYTBIMU
MHOKECTBaMHU.



58. Ilpenen mo 6aze GyHKIIMU CO 3HAYCHUSIMHA B METPUUYECKOM ITpocTpaHcTBe. CBOMCTBA (DYHKIIHM,
umeromux npenen. [Ipenen nocnenosarensHocTu. [peaen GpyHkiuu B Touke.

59. [lonueie MeTpuueckue npoctpancTsa. [Ipunnun nomnotel Kantopa. IloanpocrpancTsa
nosiHoro npocrpancrsa. Kpurepunii Komu cymecrsoBanus npenena.

60. [IpenkomMnakTHbIE MHOXECTBA B METPUUECKOM TIpocTpaHcTBe. Kpurepuii
npeIKoMIIakTHOCTHXaycaopda.

61. KommakTHbIE MHOXKECTBA B METPUYECKOM IIPOCTpaHCTBE. KpUTepuii KOMIIaKTHOCTH METPUYECKOTO
npocTpancTBa. Kpurepuii KOMIaKTHOCTH MHOKECTBA B [IOJTHOM METPUUYECKOM IPOCTPAHCTBE.
KommnaktHble MHOXecTBa B R .

62. KoMnakTHOCTh B TEpMUHAX MOKPBITUH. KOMIIAKTHOCTH B TEpMUHAX LIEHTPUPOBAHHBIX CUCTEM.
63. HenpepbiBHBIE OTOOpaXeHUsI METPUUECKUX NTPOCTPaHCTB. [IpooOGpa3 OTKPHITOro U 3aMKHYTOTO
MHOX€ECTBa IPU HETIPEPHIBHOM OTOOpakeHnU. HenpepbIBHOCTh CII0KHON (YHKIINH.

64. HenpepbiBHBIN 00pa3 KoMmnakTa — komMnakT. Teopemsl Beliepmrpacca. Jlunelino
CBS3HBIEMHOKECTBA B METPUUYECKOM IpocTpaHcTBe. HenmpepriBHBIN 00pa3 JIMHEHHO-CBSI3HOTO
MHO’KECTBA — JIMHEUHO-CBSA3HOE MHOXECTBO.

65. Teopema KanTopa 0 paBHOMEPHOW HENPEPHIBHOCTH.

66. IlonsaTHe TOMOIIOrNYECKOro MpocTpaHcTBa. OKPECTHOCTH, BHYTPEHHHUE TOUKH, ITPEIEIbHBIE
TOYKH, TOYKH TPUKOCHOBEHU S, 3aMbIKaHHE, 3AMKHYTO€ MHOXKECTBO, Tpanumna. [Ipeaen mo 6ase
(GYHKLHU CO 3HAUEHUSIMU B TOIIOJIOTUYECKOM IIpocTpaHcTBe. HenpepriBHbIE
O0TOOPaXEHUATOIIOJIOTUYECKUX MTpocTpaHcTB. [loHsiTe roMeoMopdu3Ma.

67. YactHble npou3BoHbIe, nuddhepeHIrpyeMocTs, nuddepeniman pyaxnuu. Kpurepuii
muddepenmupyemocti. Jloctarounoe ycnosue auddepeHunpyeMocTd GyHKINH.

68. Teopema o auddepeHurpoBanum ca0xHoi GyHkuu. MHBapuaHTHOCTH (hOPMBI

neporogud depenmuana. [Ipasuna muddepeHnupoBanus.

69. IIpousBoaHas 1o HanpasyIeHUIO. ['pagyeHT.

70. YacTHble IPOU3BOIHBIE BHICIINX NOPAAKOB. TeopeMa 0 paBeHCTBE CMEIIAaHHBIX MPOU3BOAHbIX.
Henpepsisao nuddepenuupyemblie GyHKIUH.

71. Juddepennmansl BeICIINX TOPAAKOB. BeruncnurensHast popmyna 1uist 1uddepeHnanroBBbICIINX
HOPS/IKOB. Y CIOBHE MHBAPMAHTHOCTH BBICIINX TU(HEpEeHIINAaIOB OTHOCUTEIbHO3aMEHbI IEPEMEHHBIX.
72. ®opmyina Telnopa ¢ ocTaTouHbIM ujieHOM B hopme Jlarpanka u B popme [leano.
DopMyIaKOHEYHBIX IIPUPALICHUN.

73. JlokanbHbIe SKCTpeMyMbl QYHKIIUH MHOTHX NepeMeHHbIX. Heo6xoaumoe ycioBue 3KcTpeMyMa.
JlocTaTouHOE yCIIOBUE DKCTpPEMYyMa.

74. HesBHast pyHkuus. Teopema o HEIBHON (QYHKIIMH.

75. Cucrema HesiBHBIX (pyHKIMH. Teopema o cucreme HessBHBIX (yHKIMH. CyliecTBOBaHUE
oOpaTHOMN (yHKIIUH.

76. YciioBHBIE SKCTpEMyMbI (PYHKLIUI MHOTHX IepeMeHHbIX. MeTon MHOXuTenen Jlarpanxka.
HocTtaTtouHoe yciioBue 3kcTpemyMa B Metojie Jlarpanxa.

77. Qudbdepennupyembie orodbpaxenus. MaTtpuiia Sxoou.

78. IpuHIMT CKUMAIONTUX OTOOpaKEHUH.

2 cemecTp

79. Yucnoroii psan u ero cymma. Kputepuit Komm n Heo6xoaumoe yciaoBue cXoaAuMOoCTH psana. Oomme
CBOMCTBA CXOJSIIUXCS PSAAOB: CXOAUMOCTbB PsiJia M €ro OCTaTKa, JIMHEHAas onepauus ¢ psaamu,
coueTaTesbHOe CBOMCTBO psja.

80. [Ipu3Haku CXOUMOCTH PSIIOB C HEOTPUIIATETHHBIMU WICHAMH: OOIINNA KPUTEPUN CXOIUMOCTH,
npusHaku cpaBHeHus, Komm, Jlanambepa, Kymmepa u PaaGe. Muterpansubiil npuznak Komm-
Maknopena. CxogumocTs psia Pumana.

81. ®opmyna cymmmupoBanus Jisiepa. [locrosiHHas Ditnepa.

82. Ilpuznak EpmakoBa cXOAUMOCTH PSZIOB C HEOTPHUIATETLHBIMU YJICHAMHU.

83. Ilpusnaku JleniOnuna, Adens u Jupuxiie 11t MpOU3BOJIBHBIX YHUCIOBBIX PsioB. OlEHKa OcTaTKa
psna JleiiOuuma.



84. AGcomoTHAs U YCIIOBHASI CXOUMOCTH psiioB. [lepecTaHOBKa WICHOB B a0COFOTHO CXOSIITNXCS
psaaax.

85. YMHOXEeHHE a0COIOTHO CXOASIIMXCS PAIOB. Y MHOKEHHE YCIIOBHO CXOJISAIIUXCS PSIOB.

86. beckoHEeYHBIE TPOU3BEICHHS U UX CBS3b C psiaMu. AGCOIIOTHO CXOSIINECs OECKOHEUHbIE
npousBeaeHus. [Ipencrapnenue Diinepa it 13eTa-QyHKIUH.

87. PaBHOMEpHAs M MOTOYEYHAS CXOAUMOCTD MOCIIEI0BATEIBHOCTH (HYHKIIMA. MeTpuuecKuii
KpUTEpHUil paBHOMEpHOU cxoauMocTu. Kputepuit Koiu paBHOMEpHO# CXOIUMOCTH
nocienoBarenbHOCTH QyHKIMNA. HermpephIBHOCTD peaeabHON (GyHKIINH.

88. IIpu3nak /luHu paBHOMEPHON CXOJAMMOCTH MOCIICIOBATEILHOCTH (DYHKITUH.

89. IlpenenbHblil mepexo/ Moj 3HaKOM UHTETpalia v MPOU3BOIHOM JIJIsl TOCIE0BATEILHOCTH

G YHKIIHA.

90. PaBHOMepHAas U MOTOYEYHASI CXOAMMOCTD (hyHKIIMOHAIBHOTO psiaa. Kpurepuit Komm u
HE0OXOMMOE YCIIOBHE PaBHOMEPHOM cxoauMocTH psna. [Ipusnak BeliepmTpacca paBHOMEPHOM
CXOAUMOCTH (PYHKLIMOHAIBHOTO psifa. HenmpepbIBHOCTE CyMMBI psizia.

91. IIpuznaku AbGens u lupuxie paBHOMEPHON CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia.

92. lNounennoe nuddepeHnrpoBaHne U UHTETPUPOBAHHE (YHKIIMOHAIBHBIX PSIOB.

93. Crenennoii pan. [lepBas Teopema Abens. Panuyc u uHTEpBal CXOAUMOCTH CTETIEHHOTO PAJa.
®opmyna Komun-Anamapa.

94. HenpepbIBHOCTh CyMMBI CTEIICHHOTO psifia. Bropas Teopema Abens. uddepeniupoanue u
MHTETPUPOBAHUE CTETIEHHBIX PSI/IOB.

95. IlonaTue aHanUTUYECKON PYHKIMH. AHATUTUYHOCTh CyMMBbI CTEIIEHHOTO psiia. EMMHCTBEHHOCTh
IPEJICTaBICHUSI aHATUTUYECKON (PYHKIIMM CTENIEHHBIM PSIIOM.

96. Psan Teitnopa. Kpurtepuii npencraBieHust yHKIUM CTEIEHHBIM psiIoM. JlocTaToYHOE yClIOBHE
AHAIUTUYHOCTU. AHAJIUTUYHOCTb OCHOBHBIX 3JIEMEHTAPHBIX PYHKIMN. [19Th OCHOBHBIX pa3yioKeHUH B
CTCTICHHBIE PS/BL.

97. IlpuHIMT €MUHCTBEHHOCTH [T aHAIMTHYECKUX QyHKImiA. [loHsTHE aHAMUTHYECKOW (HYHKIIMN
KOMIUIEKCHOTO IepeMeHHoro. KommiekcHas skcroHeHnTa u e€ cpoiictsa. @opmyiisl Ditiepa.

98. Annpoxcumanus HenpepbIBHBIX QyHKIMI. Teopema CToyHa. ANMpOKCUMAIIHs HETTPEPHIBHBIX
GbyHKLUH anredpanyeckKuMU U TPUTOHOMETPUYECKMMH MHOTOUIEHAMH.

99. CxanspHoe npousBefeHre PyHKINNA. AOCONIOTHO U KBAaJPaTUYHO UHTETPUpPyEMble (yHKIIUH,
cBs3b Mexx 1y HUMH. HepaBenctBo Komm-bynskosckoro. Hopma ¢pyHkunn. CXoauMocThb B CpeiHEM
KBaJIpaTUYHOM. ATIIPOKCUMAIINS CTyIeHYaTbIMU QYHKIUAMU (0€3 JoKa3aTeIbCTBA).
Tpuronomerpuyeckas cucrema QpyHKIUH U €€ CBOICTBA: OPTOrOHAIBHOCTD, IOJIHOTa B PABHOMEPHOM
U CpEHEM KBaJPaTUYHOM MPUOTHIKEHUSAX.

100. Heobxomumoe ycioBue pa3inoxeHus: GyHKIUU B pABHOMEPHO CXOSIIUICS
TpuronoMerpudeckuii psaa. [lonarue psaga @ypre. KommnekcHas 3anucs paga @ypee. Pax @ypee B
ClIy4ae IIPOU3BOJIBHOIO MHTEPBAJIA.

101. HopMa TpUroHOMETpHYECKOT0 MOJMHOMA. BeIpaskeHre CpeHET0 KBaIpaTUYHOTO OTKJIIOHEHHUS
(GYHKLIUU OT TPUTOHOMETPHUYECKOro moauHoMa. ToxaecTBo beccens. MuHUMalIbHOECBOMCTBO
YaCTUYHBIX CyMM psiia Dypre. Paznoxenune pynkuuu B psg Oypre, CXOASIIUNCS B CPETHEM
KBaJpaTUYHOM.

102. HepasenctBo beccens. PaBenctBo [lapceBans. 3aMKHYTOCTh TPUTOHOMETPUYECKON CUCTEMBI
¢ynkuuit. OMHO3HAYHOCTD onpeeeHus GyHKIUU cBouM psgoM Dypee.

103. Teopema Pumana o crpemnenuu kosdppunuentoB Oypoe k Hymto. MHTerpanbHoe npeacTaBieHne
4aCTUYHBIX CyMM psiga Oypsee. SAnpo Jupuxiie u ero cBOMCTBA.

104. ITpusnak Jnun cxonumoctu psaa @ypse. [loroyeunas cxoaumocTts psaga Pypee KyCOdHO-
TIIATKUX (PYHKITHH.

105. PaznoxxeHue cunyca B 6€CKOHEUHOE ITPOU3BEICHHUE.

106. PaBHOMEpHas cX0IUMOCTh psiaa Pypbe HEMPEPHIBHBIX KYCOYHO-TIAIKUX (DYHKITHIA.
NuterpupoBanue psagoB Oypsbe.

107. CemeiicTBa pyHKLUH, 3aBUCALINX OT MapaMmeTpoB. [loTodeuHast 1 paBHOMEpHAast CXOAMMOCTb.
JlocTaTouHO€E yCIIOBHE paBHOMEPHON CXOAUMOCTH. MeTpUuueCcKuii KpUTEPUH paBHOMEPHOM



CXOIMMOCTH. PaBHOMEpHas CXOIUMOCTh ceMelcTBa (PYHKITUI Ha SI3BIKE MOCIEA0BATEIbHOCTEH.
HenpepsiBHOCTB npeeabHON QYHKITUH.

108. CoOcTBEeHHBIE HHTETPAJIBI, 3aBUCSIIINE OT TAPAMETPOB, C TOCTOSTHHBIMHU MPEICITaMHI
uHTerpupoBanus. [Ipenenbusii epexo o napaMerpy oj 3HakoM HHTerpaia. HenpepblBHOCTB
uHTerpaia no napamerpam. AuddepeHunpopanue 1 HUHTErpupOBaHUE HHTErpaia Mo napaMeTpy B
CJIy4ae ITOCTOSIHHBIX IIPEEIOB HUHTETPUPOBAHUSI.

109. CoOcTBEeHHbIE HHTETPAJIbI, 3aBUCALIME OT IaPaMETPOB, C IEPEMEHHBIMU IIPEieIaMU
uHTErpupoBanus. HenmpepbIBHOCTS HHTETpala 1o napamerpam. J{uddepennupoBanne HHTErpaia mno
IapaMeTpy B CiIy4ae NEPEMEHHBIX NIPENEI0B UHTEIPUPOBAHHS.

110. HecoOcTBEHHBIE HHTETPAJIbI, 3aBUCSIIME OT apameTpoB. [loToueunast 1 paBHOMEpHast
cxoaumoctb. Kputepuit Koun u npusnak Beliepiirpacca paBHOMEPHON CXOAMMOCTH UHTErpasa.
111. Ilpuznaku Abens u Jlupuxiie paBHOMEPHOH CXOJUMOCTH HECOOCTBEHHBIX MHTETPAJIOB,
3aBUCAILIUX OT 1ApaMETPOB.

112. HempepsIBHOCTS HECOOCTBEHHOT'O MHTETpaa o mapamerpam. Juddepenuposanue u
UHTETPUPOBAaHUE HECOOCTBEHHOTO HHTETpaja Mo apaMeTpy.

113. 'amma-¢yaxnms u 6eta-pyHKus. MHOXeCTBa CXOIUMOCTH SHUIEPOBBIX HHTETPAJIOB.
PaBHOMepHas cxoauMocTh. Pa3noxxenue ramma-QyHKIUN B OECKOHEYHOE POU3BEICHUE.

114. CsoiictBa ramma-(yHKIHH: (popMysa MOHIKEHHS, aHATUTHYECKOE TPOIOJDKEHHE TaMMa-
(GYHKLINU B KOMIUIEKCHYIO INIOCKOCTb, (hOpMYyJIa JOTOJIHEHHMS.

115. CgoiicTBa ramma-yHknuu: hopmyia ynBoenus Jlexxanapa, popmyna ymHoxernus ['aycca (6e3
JoKa3arenabcTBa). CBsI3b MEXKAY SUIEPOBBIMU HHTETPATIAMHU.

116. ®opmyna CtupiuHra.

117. Ilonstue unrerpana Oypre. Murerpansuas popmyna Oypne. KoMiekcHas 3anucy HHTErpana
®Oypee. [Ipsimoe u oOpaTHOE mpeodpazoBanue Oypre. DopMyiibl oOparieHusl.

118. CaoiicTBa npeobpazoBanus Pypbe: TMHEHHOCTb, OTPAHUYEHHOCTb, HEIIPEPHIBHOCTb.
[TpeobpazoBanue ypre nponu3BoAHOMN. CBsI3b MEXY INIAIKOCTHIO (DYHKIIMHA U CKOPOCTHIO YOBIBAaHHS
e€ npeodpazoBanus Pypse. [IponsBoaHas npeodbpazoBanus Oypoe.

119. Tlpeo6pazoBanue Pypre 6eckoHeuHO nUPhHEepeHITUPYEMBIX OBICTPO YOBIBAIOMIMX (DYHKITHIA.
®opmyna [Tnanmepens. [IpeobpazoBanue Oypbe CBEPTKU HYHKLUH.

120. TTonsiTHE ACUMOITOTUYECKON MOCIIEI0BATETLHOCTH U ACUMITOTHYECKOTO Pa3JIOKEHHUSI.
EnMHCTBEHHOCTh aCHMIITOTHYECKOTO pa3iioskeHus. Onepanuu co CTENEHHBIMU aCUMIITOTUYECKUMU
pAnaMu: apuMeTHIEeCKUE Onepaluu, MOWICHHOE HHTErpupoBaHue 1 1uddepeHITupoBaHue.

121. ®opmyna cymMupoBaHus Jitniepa-MakiiopeHa.

122. Jlemma Barcona.

123. BayTpeHHs4 1 BHemHssA Mepa JKopiaHa 1 uX CBOMCTBA.

124. Kputepuii namepumoctu MHokecTBa 1o XKopaany. CBoiicTBa M3MEPUMBIX MHOXKECTB.

125. CsoiictBa Mepsl JKopaaHa: KOHEYHasl aJAUTUBHOCTD, Mepa MPSAMOT0 IIPOU3BEIEHUS MHOKECTB.
Mepa rpaduka HellpepbIBHOW HAa KOMIAKTe PYHKIIMH.

126. Onpenenenune kpatHoro uHTerpaina Pumana. aterpansueie cymmsel JlapOy U uX CBOMCTBA.
Kpurepuii uHTErpUpyeMOCTH.

127. IaTerpupyeMocTb HenpepbIBHBIX QyHKIMHA. CBA3b MEXKy HHTETPUPYEMOCTHIO U
OTPaHUYEHHOCTHIO.

128. IHTerpupyeMocTb pa3pbIBHBIX (QYHKIIUH.

129. Yetblpe OCHOBHBIX CBOWMCTBA MHTErpajna. IHTerpasbHas Teopema 0 CpeTHEM.

130. CBeneHne ABOWHOTO UHTETpajia K IOBTOPHOMY.

131. CBeneHne KpaTHOrO MHTETpaAJIa K IOBTOPHOMY.

132. 3ameHa nepeMEHHBIX B IBOIHOM HUHTETpalle.

133. Onpenenenrie HecOOCTBEHHOTO KpaTHOTO MHTerpasia. HecoOcTBeHHbIE HHTErpaibl OT
HEOTpULIATENFHON (PYHKIIUH.

HecoOcTBeHHBIN KpaTHBIN MHTErpasl CXOAUTCS TOTJA U TOJIBKO TOT/A, KOTAa OH a0COIIOTHO CXOAUTCSL.
135. JInuHa KpuBOH. AJIMTUBHOCTH JUTMHBL. BeraucnutensHas popmyia s JUTMHBI HENPEPHIBHO
nuddepeHIpyeMoil KpUBOH.

136. KpuBonuHeitHbIe MHTETpajIbl IEPBOTO PoOjia U UX CBOWCTBA. BrruncnurensHas Gpopmyna.



137. KpuBonuHeitHbIe HHTETPAIBl BTOPOTO POJa U UX CBOMCTBA. BerunciurensHas popmyia.

138. ®opmyna ['puna.

139. YcnoBust HE3aBUCUMOCTH KPUBOJIMHEHHOTO UHTETpajia OT MyTH UHTErpupoBanus. Kpurepuii
nosHOTO nuddepeHImana B 0JHOCBSI3HOM 00JIacTH.

140. IlepBas kBagpaTuyHas hopma moBepxHOCTH. [ Lo1aap MOBEPXHOCTH.

141. Opuenranuus noBepxHocTU U €€ kpast. KycouHo-T1ajkue NOBEpXHOCTH.

142. TToBepXHOCTHBIE HHTETPAJIBI TIEPBOTO M BTOPOTO Pojia. BerauciurensHbie GOpMYIIHL.

143. ®opmyna Croxca.

144. BektopHas TpakToBKa popMyibl Ctokca. ['eomeTpuueckoe onpeneaeHrne poTopa BEKTOPHOTO
OJIS.

145. ®opmyna 'aycca-OcTporpaackoro, €€ BEKTOpHas TpakToBKa. ['eomeTpuyeckoe onpeenecHue
JMBEPreHIIMN BEKTOPHOTO TOJIA.

146. IlonmunuHeliHbIe aHTHCHMMETpHUYHBIE (OpMbl. BHenHee mpousBeneHre GopM U €ero CBOMCTRBA.
147. Quddepennmansusie popmel. Onepanuu BHEIIHET0 Au(PepeHInpoBaHus 1 epeHoca Gopm, ux
CBOMCTBA.

148. ITonstre MuOTO0Opa3us. OpueHTaIys MHOr0o0pasus 1 ero kpas. IHTerpupoBanue
muddepeHnranbHbIx GopM Ha MHOroobOpasuu. Odmas ¢popmyna Crokca (0e3 1oKka3aTenbCTBA).

KOHmpOﬂb 0C60€HUA Komnemem(m?

No Bun xonTpons KonTponupyemblie pa3zzenbl KommereHIin, KOMIIOHEHTHI
i\ KOTOPBIX KOHTPOIUPYIOTCS
1 AynuTtopHas Paznen 1-Paznen 5 B 1-m cemectpe YK-6, OIIK-1

KoHTp.paboTa(nipoB| Pasznen 1- Paznen 5 Bo 2-M cemecTpe

€pKa U OILICHKa)

2 TectupoBanue. Pasznen 1-Paznen 5 B 1M cemectpe YK-6, OIIK-1
[ToaroroBka k Pazgen 1- Paznen 5 Bo 2-m cemectpe
TECTUPOBAHUIO(O11E

HKa pe3yJIbTaToOB)

3 CamocrostensHoe|  Pazgen 1-Pasnmen 5 B Im cemectpe VK-6, OIIK-1
pelieHue Paznen 1- Paznen 5 Bo 2-m cemectpe

MPaKTUYECKUX
3aJlaHu i

(aynuTopHast)

4 DK3ameH 1 Paznen 1-Paznmen 5 B 1-m cemecTpe VK-6, OIIK-1
cemecTpe

5 DKk3aMeH BO 2 VK-6, OIIK-1

ceMecTpe Paznen 1- Paznen 5 Bo 2-M cemectpe




7. YueOHO-MeTOAUYECKOE M MAaTepHAJIbHO-TEXHHYECKOe olecrneyeHne AUCHMILINHBI
(Monyast) «MaremMaTu4ecKuil aHAIU3Y.

IlepeyeHb OCHOBHOW W JOMOJHHUTEIBHON Y4eOHOW JHUTEpaTypbl, HEOOXOIUMOW IJIi OCBOCHHS
JTUCHUTITUHBI (MOYJs1) «MaTteMaTH4eCKuil aHaIu3.

K ocHOBHOW (00s3aTeNnbHON) JHMTEpaType OTHOCATCS YYCOHUKH, Yy4eOHBbIC TOCOOWs, y4eOHO-
METOJMYECKasl JUTepaTypa W MOHOTpaduu, H3YYCHHE KOTOPBIX SIBIISCTCS OO0S3aTEIbHBIM JUIS
OBJIAJICHUS 3HAHUSMHU B TIOJIHOM O0BEME IO JUCIUIUIMHE B COOTBETCTBHUHU C JaHHOW mporpammoit. K
OCHOBHOI1, Mpexk/e BCero, OTHOCUTCS JUTeparypa, umeromas rpu¢ MuHuctepctBa oOpa3oBaHUsS U
Hayku Poccuiickoit ®enepauuu uan  Y4eOHO-METOJUYECKOTO OOBEIUHEHMS, PEKOMEHIYIOIINX
U3JIaHUE K MCIOJB30BaHUIO B YUeOHOM mporiecce. B crrucke OCHOBHOM JHUTEpaTyphl YKa3bIBaeTCs HE
OoJiee IMATH WCTOYHMKOB, MMCKOIIMXCS B JIOCTAaTOYHOM KojinuecTBe B (poHme OuOmmoreku. Ecim
JOCTYITHA JJICKTPOHHAS BEpCHs y4ECOHHMKOB, y4E€OHBIX MOCOOWMU W T.J., CIIEAyeT yKa3aTh JJs HHX
PEXHUM J0CTYIIA.

K nononmHuTenbHOM OTHOCUTCA JUTEparypa, pEKOMeHJyeMas OakajlaBpaMm, MarucTpam s
CaMOCTOSITEJIbHOTO HW3YYEHHs MPU BHIIOJHEHUH KypCOBOro mpoekTa (paboTbl), yueOHOW Hay4dHO-
UCCIIEIOBATENbCKOM paboThl, MpU HamucaHUM pedepaToB, A8 MOATOTOBKM K CEMHHapawm,
MPAKTUYECKUM 3aHATHUSAM, J1a0OpaTOPHBIM pabdoTaM U JIPYrMM Y4YeOHBIM 3aHSTHUSIM, a TaKXKe s
yrayOieHus U pacliupeHusl 3HaHUN 10 TJAaHHOW JUCLMILIUHE.

Bce HMCTOYHMKM B  OCHOBHOM M  JIONOJIHUTEIBHOM JIMTEpAaType JAlTCs C  MOJHBIMHU
OubauorpaguuecKuMy OMMCAHUAMHU B COOTBETCTBUU C POCCHUMCKHM WM 3alaJHbIM CTaHAapTaMH
oopmieHus.

7.1. YueOHas qureparypa:

1. Kynpsasues JI.JI. «MareMaTnueckuii aHAIN3

2. 3opuu B.A. «MaTtemaTuyeckuii aHaIu3»

3. Bunorpanosa M. A. «3agaun n ynpaxHeHHs 10 MATEMaTUYECKOMY aHAJIU3Y»

4. Nemunouy B.I1. «COopHUK 3a/1a4 U yIpa)XHEHHM 110 MATEMaTHYECKOMY aHATTU3Y»
5. @uxrenronsl .M. «OCHOBBI MATEMATHYECKOTO aHAIU3a»

7.2. UHTEpHET-pecypChl
1. ®epepanbusbiii noprain http//edu.ru

2. DnextponHbie katanoru Hayunoit 6udaunorexku Murl'Y  http//elib.inggu.ru



7.3. IIporpammHoe od0ecnieyeHue:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint

7.4. MaTepuajJbHO-TeXHHYECKOe o0ecrneueHue

B opranuzanuu yueOGHOro mpoliecca HEOOXOIUMBIMU SIBISIIOTCA CPEACTBa, OOecredrBarouiue,
ayJIMOBU3yalIbHOE BOCIpHATHE y4eOHOro marepuana ( CHEHHUATM3MPOBAHHOE JEMOHCTPALMOHHOE
obopyoBaHue):

1.Jocka u men (nau 6oJiee COBpEMEHHBIC aHAIOTHH )

2. KOMIIBIOTEPHBIE U MYJIbTUMEIUNHBIE TEXHOIOTUU

3.MUKpOOH H COOTBETCTBYIOIIHME YCTAaHOBKH (IJs1 pabOTBl B OONBIIUX ayAWTOPHUSX C
MHOTOYHUCIIEHHBIMU TPYIIIIaMHU CTY/IEHTOB)



Pabouass mporpamma AUCHUIUIMHBI «MaTeMaTHuecKUi aHaiu3» COCTaBjleHa B
cootrBeTcTBUM ¢ TpeboBanusmMu ®I'OC BO mno nanpabienuto nogarotopku 09.03.02
«HpOopMalIMOHHBIE  CHUCTEMbl M  TEXHOJOTHUW»,  YTBEPKICHHOTO  IPHUKA30M
MunucrepctBa oOpa3zoBanus W Hayku Poccuiickoit ®enepauuu  oT «19» ceHTAOps
2017r. Ne 926.

[Iporpammy coctaBui:
JlonieHT kadenpsl «MartemaTudeckuii ananmu3y» AsndorauneBa M.M.

[Iporpamma onoOpeHa Ha 3acenanuu Kadenpsl «MaTemMaTHUeCKUN aHATH3)

[Tpotokon Ne 9 ot «28» anpens 2026 roga

[Iporpamma onoOpeHa ¥Y4eOHO-METOAMYECKON KOMUCCHEN (PU3UKO-
MaTeMaTHYeCcKOro GaKyabTeTa

[Tpotokon Ne 6 ot «28 anpens 2026 roga



Caenenns 00 yrBepKAeHUHM NPOrPaMMBbI Ha 0YepeHOH Y4eOHBbIH roJ U perucTpanuyu u3MeHeHuH

YueOHbBIH Pemrenne xadenpot BHeceHHble HM3MEHEHUS IToanuce 3aB.
roa (Ne mpoTokona, kadempoit
JaTa)




[Ipunoxenue

®OH/JI OIEHOYHBIX CPEJICTB TUCHUTIIMHBI(MOLYJIS)

b1.0.06 MaremaTH4ecKuii aHaAJIN3

Hal'lpaBJIeHI/Ie NOATOTOBKH

09.03.02 «MudopManIMOHHBIE CHCTEMbI H TEXHOJIOT A

HanpasJienHocTh (Ipo(p1nJib NOATOTOBKH)

NudopmannoHubie CHCTEMbI H TEXHOJOTHU

Kpainpukauus BeINyCKHUKA

bakanasp

®opma o0yueHus

O4HO, 3a04YHO, OYHO-3A0YHO

Marac, 2026



MCI'IOI]b3yF| npasuniao JlonuTtana, HaVIAMTe cneaywuime npeagenbl:

OneHouHble MaTepHualJbl 110 JUCHUAIIVINHE «MaTeMaTH4YeCKMH aHAJIN3)

1. OueHouyHble MaTepUAJIbI 1JIsl TEKYIIEr0 KOHTPOJIS

1.1. TecToBBIe MaTEepHAJIbI

sin 5x
1. lim—= .
x=0 5In 10X
. C0S3x
2. lim )
Hg COS X
. 1-cosx
x—0 X
. Inx
4. lim——
x>l x—1
In x
5. lim —
X—>+00 X
2
6. lim—.
x—+o0 @ X
7. lim x"Inx(n > 0).
x—0+0
. 1 6
8. lim(——- 5
x>3'x—3 Xx°-9
1 1
9. lim(=-—")
x=>0°X  Sin X
. tox
10. lim g_.
Xx—0 X
. SIn3X
11. li
X7 tg5x
.o x-1
12. i )
x-1 x" -1
In cos ax
13. lim ——,
x-0 [n cos bx
. tgx-1
14. lim g )
H% Sin 4x
. et —e™
15. lim—————.
x>0 §in X
. tgbx
16. Ilmg—.
HthBX
In(e* —e?
17. lim M€ =¢€%)

x>a+0 |n(x—a)

Paspen: NPEAEN GYHKLUUN.



18.

19.

20.

21.

22.

23.

24. .

25.

26.

27.

28.

29.

30.

31.

32.

33.

In(sinax)
x->0+0 [n(sinbx) -

lim xctg2x.

x—0
. 7X
Ixm(l—x)tg Ch
1
lim(ax -1)x (a>0).

1 1
limn®(ax+a *-2)x (a>0).

X—0

T

. X
lim(——
Hg ctgx 2cosx

)-

m

. X
lim —; m — HatypanbHoe uncnon a > 0.
x—+o0 @&

. 1-cosx

lim >

x—0 5X

. 1 5

lim - .
X—>3(x—3 xz—x—6)
lim (- X,

- Inx x-1
lim (sin x)'%.
T

X—>=
2

1
lim(cosx)*.
x—0

- 1
. SN X,
lim(—>).
x—0 X
lim (1—sin x)***.
T

X—>=
2

1
lim (x* +1)*.

X—0

lim (tgx)"**.

-

[1]

(5]

N| -

]

EHEN

[Ina]
[In®a.]

[-11]

Pasaen: NPOM3BOAHbIE U AUGDEPEHLINAIDI.

1. HanguTte npomsBogHble GYHKLMI, NONb3YACh HEMOCPEACTBEHHO onpeaeneHnemM NPon3BOAHONM:

1. y =3x.

2. y=8-x°

3.y = (4x+1)°.

X
4. y="-.

3

[y’ =31]
[y’ =-2x]

[y’ =8(4x+1).]

[y =x%]



2. Hangute npoussoaHble cieayowmx GyHKUMIA:

Ly =

1
x—3

7.y =1-2x°

11.

12.

13.y

14.

15.

16.

17.

18.

19.

20. y

X+ 2

y = x?(2x=1).
y = (x* +3)(4x* =5).

y=(x-5)*(x+3)°.

y = (x=D/x.

[y

[y =T 3 ]
r__ X .
SN T
[y =-6x"]
Iy =]

X
;o 6X
[y X2 1) ]
Iy =51
X
[y =+ ]
Jx o 3xd/x
[y =x* =]
X
1.2
[y —5-]
[y/ =6x*—2x]

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

_3x-1
24/x
_x4 —15%% + 6x

VT ey

[y’

]

;_ 5(5+4x)
- (5-2x)*

[y ]

; _ (3%* +5)?(30x* —54x —10)

(2x —3)? ]



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31,y

32.

33.y

34. y

35.

36.

37.

=TT

y = X% COSX.

_sin 2x
cos3x

y = (x* —2)sin X+ 2XCOSX.

_ cosXx
1-sinx

y =tg*x(x* +1).

y = (tgx— ctgx)®.

y = X —tgx.

_sin X—Cos X
Sin X +COS X

) 30x ]
(x*+5)°

/ 4x

3/(6x% —5)? |

/ 2

Y =

/ 5X

__(xz +4)Vx? +4']

/

5
2 2(x +3)Vx° +x—6']

[y’ =3sin? xcosx.]

[y' =2xcosx?.]

3

=23y X—.]
2 2

[y

[y" = x(2cosx —xsin x).]

; _ D5COSX —C0S5X
2cos’ 3x

[y

[y/ = x?cosx]

;o 1
1-sinx

[y

;o 2
(sin X +cosx)?

, 8xtg®(x? +1)
cos?(x? +1)

[y

_16c052x
sin®2x

[y’ =

[y’ =-tg*x]



38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

T
o

y = V1+cos® x.

y=1In“x

y:£+2ln x—In—X
X X

y=Intg—

y =Inx>.

y=(x-1e".

y = (x* —4x+8)e2.

y =tg°2xcos® 2x.

y=Ine™ +xe™).

y=In x> -9
x* -1
y = X—arctgx

y= X x4 %arcsin X.

2

4x —sin 2x

[y =X oS
4x~/x cos? x

sin 2x ]
44/(1+ cos?)?

2In x

[y =-

[y’ = 1

2 Inx 2
=% )]

[y =e*"*(1+1Inx).]

[y' =(2x+x%*In2)2*]

/ eV
[y' =2tg?2x(3—2sin? 2x).]
o X
Ly = 1+x']
;o 24x°
Ly _(x3-9xx3—nl
I X2
Ly 1+ X2 ]
[y’ =+v1-x*1]



1, 1+x 1 / 1

55. y = =In=——+ =arctgx. = .
AR b by =1
56 y—Insin2X+4 [y =- 2 092X+4]
' X+1 (x+1)? X+1
57. y = arcsin(e* ). [y’ =2L.]
l_eZX
e 1
58. y=1In : F= :
y 1+e* Ly 1+e* ]
. X / X
59. y = xarcsin ——\/;+arctg\/2 [y =.—1]
X+1 x+1
_ 3
60. y=arctgg+ln x-a [y = 42a -]
X X+a x'—a
61 y—arcsinx;2 [y’ —;]
3 V5+4x—x?

_ (1+x?)arctgx—x

62. Yy ) [y’ = xarctgx]
63. y = 4arctgm. [y/ — 4arctgm In 4

X
(X* +2)Vx? +1 !

X

e
64. y = Inarcsin v1—e?. [y = ]
v1-e®* arcsinv1-e*

3. Hangnte anddepeHumnansl cnegyowmx GyHKLNRA:

65. y = (a® —x%)>. [dy = —4x(a® — x*)dx.]

xax
66. Y =4+ X, [dy = ]
Va4 + X2

X+1 dx
67.y=In,—. dy = .
y=h x—1 Ldy 1—x2]
1 s  cand
68. y_gtg X + tgx. [dy =sec” xdx]
69. y = arctg(x?). [dy = 2X0x ]

1+ x4



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

71, y=X=% [dy =" 3
2x+3 (2x+3)
72. y=eX +x+1. [dy = (2xe** +1)dx ]
73. y =8~ [dy =8 In8dx.]
) X 1.
74. y =C0S° —. [dy = —=sin xdx.]
2 2
75. y =sin(2x + 3). [dy = 2cos(2x + 3)dx.]
4. HaianTe npomn3BogHbIE BbICLIMX NOPAAKOB cAeayoWmnX GyHKLNIRA:
76. y =x° =3x* +x® -5x* +x-1Ly" =2 [y" =20x® —36x2 +6x—10.]
77. y =2x> =3x* +1L,y" =2 [y" =12]
78. Yy =X +3x° +4;yY =7 [y' =0.]
./ I 1
79. y=xInx;y" =72 [y" ==1
X
80. y — eZX : y/// — r) [y/// — 8€2X.]
8l y=e*+x*y"V =2 [y"Y =e*]
82. y=e™*;y" =2 [y" =e**(sin x —cosX).]
83. y=sin2x;y" =7 [y"=—4sin2x.]
2X
84. y =arctgxy” =? h= .
y gxy [y gy ]

Pasgen: CBOMCTBA AU DEPEHLMPYEMbIX ®YHKLWIA U NOCTPOEHUE

FPA®UKOB ®YHKLUUN.

Halante Hanbosnbliee U HaMMeHbLLIee 3HaYeHUA cneayroLmnx GyHKLUIA:

1. y=x*—-8x*+3 naotpeske [-2;2]. [-13 n 3]

2.y :%X3 —2%* + 3 Ha otpeske [-1;2]. [—% n3.]



3. y= le—l Ha OTpe3sKe [—%,%] [_% n-1]
4. Yy =1gX—X Ha oTpeske [—Z'z] [ﬁ_4 " 4-x ]
' 4747 4 4

Haﬁ,ﬂ,MTe TOYKM neperM6a N UHTEPBAbl BbINYKNIOCTUN N BOTHYTOCTU CedyrownXx KpUBbIX:

5. y=x".

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

6. y=%x-1

[ Touka neperuba (1,0); sbinykna Ha (L+00) u BorHyta Ha (—o071).]

7. y=—x*+15x" —x—250.

[ Touka nepernba (5;5); sbinykna Ha (5;+00) u BorHyTa Ha (—0;5).]

Haliante acMMNTOTbI CheayoLWmMX KPUBbIX:

8. yzl—iz. [x=0uny=1]
X
2
9. _X +1. [x=0wny=x]
X
XZ
10. y = : [Xx=-1uny=x-1]
x+1

MpoBecTn NosHOe UccneaoBaHne GYHKUUM U NOCTPOUTb rpaduKu:

11.y=x3+4. 12. y:Xz_—XH. 13 y=—"—"—.
x? x—1 X2 +2X
y- 4x? 5.y = 12x
3+x%’ ' 9+x%’

Pasgen: UHTErPAJIbHOE UICYUC/TEHUE GYHKL UM OQHON NEPEMEHHOW.

HEONPEAE/NEHHbIA UHTErPAN

HeI'IOCpe,CI,CTBeHHbIN\ UHTErpUpoBaHNEM HaWTK cneaywouime nHTerpanbl:



3. j(&—lXx—ﬁ—l)dx .

5
5.1 1*- dx.
-[( 2+x2)

C0S2X
7 [ s soox
S|nx+cosx

9. Itgzxdx.

11. IZ 5x? dx
2+x° ’

X X
13. jz 3 i
6X

dx
15, | ———.
'[\/2+9x2

2_
17.]’(2 2 4% .
X“+2

2_
2. I6X—24X+1dx,

x? Yx

——x.

4 J~30052 X +5sin? x
sin® x cos? x

6.J.2X— LY
3-x°

3. j 1+sin2x
S|nx+cosx

dx
10. )
j 9x? +45

. J‘ de

dx
14. )
-[ 3x%-12

dx
16, | ——— .
j\/7—4x2

HanTu UHTErpanbl, NpuMeHAA meTo NoOACTAHOBKU:

1. J.ﬁcosx sin xdx .

2
[

5. j\/sin X cos xdX .

dx
7. | ————.
J.«/;+sin2 \/;

3
0. [ X9
X" +7

11. I
xInZx

13. I sin xdx

Ja—cos?x

2. Ixé*zdx.

4 [ g
X +2x+10

6 j xdx
“Jos?(x2+3)

)
3 J'arcsm xdx.

V1-x2

10. .[XXEX? .
12. jtgxdx.

14. Isinz xdx.



15. jcos5 xax . 16. jsm de.
Jeosx

17. I 5x+1

o

Bblumcanto cneayroulme nHTerpanbl cnocobom UHTErpnupoBaHnNA NO YacCTaAmMm

1.j(x—2)sinxdx. 2. .[Inxdx.

3. | xarctgxdx 4. [Vxinxax.

5. J'(x2+1)exdx. 6. I(x3—5x2+l)exdx.

7. j(x+1)|n2xdx. %

9. [e* cosxax. 10. [e™sin3xex.

1. [ X% dx. 12. [ x* cosxx.

13. [arcsinxdx. 14. [ sinxax.

15, I<4x3 —6x?-2pdx. 16 | (3x® —9x? + 6)cos3xdx .

17.jx3ﬁn@2ﬁx.

NHTerpnpoBaHMe paumoHanbHbIX GyHKLMIA

3 2 8 5 3
1.jx—26x +11X_6dx. Z-IX_XerX _1dx.
X —=3x+2 x* -1

3 2
3. j2x _”X_stx. 4-IX + X tzdx.
X —-7x—-6 x(xz—l)
_ 4 3 2
5 j X2 —x+2 . G'IX +fx }8x :54dx.
—5x2 +4 X7 +6X" +9x
7 [T, 8. [
X7 + X° —6X x4 —3x
3 2
o (X B¢t -d 10_1@1
(x-1) X+1

11.])(3()‘3—’i1)2. 12.j(l d



1aj (x+1)d 14. J’i

x +5x+4)3 7x% +5
15. J’ZX 7)x 16. IZL

3x% +8 X°+2X+5
17 J' (5x — 4)dx

x2 +2x+5

NHTerpnpoBaHue nppaLmoHanbHbiX GyHKLNIA

1J‘( x+1! dx 5. J' 3dx

2l

3. j# 4. [ (x~06)5x—30x.
dE T

> I\/3x—2—\/3x—4' 10 I2+x

e I

e e

17, jxljlm

WHTerpansl Buaa JR(X,\/&XZ + bx+c]dx . MoacTaHoBKa Jiinepa

o T T
V3x2 +x+1 VX2 +5X+7

o T
Vax—x%-3 VI+X+x2



. [ 6. [—2 .
VX2 4x-2 V3x—2x2 -1
dx dx
7| . 8 | ———— .
J- 6x% —5x+1 I\/1+2x—2x2

9. Ix—dx 10.[( dx

Vax?+2x-2 x+4Nx2+3x—4

dx dx
11. . 12. | —.
J-(x—l)\/x2—3x+2 '[x\/3x2—2x—1
dx x dx
3. | —M—. 14. | —.
J. '[\/4x2+x—3

(\/xz —2x—3)5

dx
[ e i bl

dx
17. | ——.
J.XZ\/ZX—XZ

MHTerpanbl OT BbipaXKeHUM, Coaep Kalmx TPMroHOMeTpUYeckne GyHKLMM

1. /4sin? x cosxdx . 2. [(2zr -3acosx) sinxdx.
3. Itg xdx . 4. [ctg4xdx.
5 J' dx 6 J' dx
" Jsinxcosx " J cos? xsin? x
7. J. dx . 8. jsin xdx.
COS2X
cos x dx . 3
9. | ————————. 10. Ism xdx.
J‘?’\/sin2 X ++/sin X
11. IcosSde. 12. Isinexdx.
13. jcosgxdx. 14, j
sin®x
dx
15. 16. J-—
-[cos X sin® xcos? x

17. Isine ccos® xdx.



Pasaen: UHTErPAZIbHOE MCYNUC/TIEHUE ®YHKLUIA OQHOMN NEPEMEHHOW. ONPELENEHHbBIA UHTEMPAN

Bbluncantb onpeaeneHHble NHTerpaabl, NCNOJb3yAa onpeaeneHue:

1 2
1..[x2dx. 2. Iexdx.
0 1

5 2

3, j&dx. 4, j%
3 1

5. j.xsdx 6. j.%
a a

Mcnonb3ya reomeTpuyeckme coobpaskeHus, BbIMUCANUTL Cnesytowme nHTerpanb:

1.J.dx. 2. J3.xdx.
0 2

0 2
3. '[(x +1)dx. 4. jx3dx.
5

-1

h xdx 35\/—2
5._[ 6.[5 9 x2dx .

T
1+x %

27
7. Isins xdx. 8.
0

cos® xdx .

ot—3y

Bbluncnntb cneaytowime nHTerpanbl:

. dx 1 dx
5 X +16 5 X5+ X+
1 dx j‘ dx
' 01+2xcosa+x2 ' “J1-2xcosa+x?’

0

x2 cos xdx . 6. | cos® xdx.

U

O v | N
N

O N [ N



a
j' In xdx J2~ x3dx
0

7 1
dx
9. . 10. Ixarct xdx .
£a20032x+bzsin2x . g
2a X T
11. Ix{éadx. 12. jxf’ cos® 5xdx |
a -

® x5 (arctgxPdx e x3Vaxt +bx? +c
13. J‘ T . 14- J.# .
~10 4x* -3 Za V1+ X

1 Lo Tainday 3
15. I(7x5+3x4—27x3+x2—x+1)dx 16. IGX sin 3X2 5xcos X+1dx.
X“+1
-1 -1
1
17. J.Z’de.
0

Pazgen: AUGPEPEHLMAIBHOE UCHUC/TEHUE ®YHKLIMIA HECKO/IbKUX

NMEPEMEHHDbIX
1. Haittn obnactb onpeaeneHuns GyHKUMin: a)zZ = In(4+4x— yz),
6)z =+ X2 +y? —1+In(4—x2 = yz).
ou  ou X ..y
2. Mokasatb, yto — +—=1,ecin U=Inle” +e
194
%1 9%z .
3. [TokasaTb, YTO —2+—2=0, ecmm Z=€e"Cosy.
oxX® oy
u
4, HaiTu yacTHble NpoM3BOAHbIE CIOXKHON QYHKLUK: z=x%In Y, TneX=—, y=uv.
\'}
. OW ow 2 . 2
5. Hantm—u—, ecaim W=X"+,/YZ+SINZ, X=U+V, y=U" —V.
ou ov
_ oz, 0°z
6. DyHKkuma z= f(x,y) 3agaHal+ Xy — In(eXy +e Xy): 0, HaitTn — & —.
OX OX
7. HaliTn Hanbosbliee M HaumeHbllee 3HaYeHne QYHKUUN Z = X2y(2— X—Y) B TpeyrosbHuke,

orpaHuyeHHom npambimm X =0, Yy =0, X+y =6.

X

8. Hantu akcTpemym GyHKUMKN Z = eE (X + y2 )



Tema «PAObI»

3anucaTb nepsble NATb Y1EHOB pAaa:

21 2 2n+1 e &2 (4n-1Y"
1.y 7 % 3.Z;n2 4.5 (-1 (3n+3j

mm N+1 n=1

3anucatb dopmyny obLLEero YieHa paaa:

1 1 1 1 1 1 1 1 1 1 2 3 4
Lo+ —+—+—4.. 2.+ -+ —+—+... 3.+ —+—+—
3 6 11 20 38 3 6 20 3 9 27 81
MCC!’IEAOBaTb Ha CXOAMMOCTb pALbl:
= 4n -1 1 2 3 n
1.2 2. S+ =+ >4, + 3.1-1+1-
=3n+3 2 5 8 3n-1

1+1-1+..+(-1)"+...

< 4n-1Y'
4. ) (1"
nZ:;‘( ) [Bn + 3]

2 (x+2)%"
5.HainTn nHtepsan cxoaMmocTh paja: Z%

9

2

6. OnpeaennTb 061acTb CXOAMMOCTY PAAA, MOAYHEHHOTO NPU Pa3NOKEHUN QYHKLUMN Y = e¥? g creneHHoM

pag no creneHam (x-1)

Paspen: UHTErPAJIbHOE UCHUCNIEHUE GYHKLIMIA HECKO/IbKMUX NEPEMEHHbIX

1. BblMMCAUTD ABOMHOW MHTErpan ” Xdy dz, ecnun obnactb (D) orpaHnyeHa napabonamm Z = y2 ny= 22,
(D)
2. BblumcanTb nsowaab naockoi obnactm (D), orpaHnyeHHoi npsambimu Z =0, Z=X U OKPYXHOCTbIO

X% + 2% = 2x.
3. Bbl4ucautb 06'beM Teéna, OrpaHN4YeHHOro NJI0OCKOCTAMUA 1= 0, y +7Z= 2 N UManHapom y = X2 .

4. BblMMCAUTb TPOMHOWN UHTErpan _m(x2 + zz)dxdydz , ecnn obnactb V orpaHuyeHa NAockocTblo Y =2 u
V)

napa6onougom X2 +z% =2y.



5. OI'Ipep,EJ'IVITb KOOpAUHATbl UEeHTPa TAXeCTn OAHOPOAHOro Tena, OrpaHn4YeHHOro naoCKOCTAMU
X+y+z=4,x=0,y=0,z=0,x=1 y=2.

6. Hantn maccy Tena c NAOTHOCTbIO H=X+Y+1Z, OorpaHuM4yeHHoro NAOCKOCTAMM
x=0,x=1y=0,y=12=0z=1.

7. Bblumncantb ob6bem Tena, orpaHMYeHHOro NOBepPXHOCTAMM X% + y2 +7% = 2y, x?+12% = y2.

8. Haiitv gavHy Kapamoumapl X = 2acost —acos2t; y =2asint—asin 2t.

Kputepum oueHku:

- olUeHKa «oTauyHo» (5 6annoB) BbICTAaBAAETCA, €cau CTYAEHT Bnageetr 3HaHUAMU U
npeacTaB/leHUAMM MO PELUEHUIO 3a4a4u; BbIOOp cnocoboB pelleHna 3a4a4M rpaMoTHbIN; paccyXAeHUsa HocAT
apryMeHTUPOBAHHbIN XapaKTep; MNpPeasiorKeHHble crnocobbl pelleHns 3a4a4un MMeloT npodeccUoHaNbHYO
HAMNpPaB/IEHHOCTb; CTYAEHT MPOABAAET TBOPYECKUA NOAXOA K PELIEeHUI0 MOCTaB/AEHHbIX 33434, OTCYTCTBYIOT
OoWwnbKY;

- oUeHKa «xopowo» (4 6annos) BbICTaBASAETCA, €CAU CTYAEHT BAaAeeT 3HaHUAMMK W
npeacTaBNeHUAMM MO peLleHuto 3a4a4m; B Bbibope cnocoboB pelleHMa 3aJa4uM A0oMNycKaeT He3HaUYUTe bHble
HETOYHOCTM, PaCCyKAEHMA apPryMEHTMPOBaHbI; PELIEHNS HOCAT OCO3HaHHbIN XapaKTep;

- OUEeHKa «yaoBnetBoputenbHo» (3 6anna) BbICTaBAAETCSA, €CAW  3HAHWS U NpeAcTaBAeHUs
CTYAEeHTa No NpeaoKeHHON 3aaye HOCAT PaspO3HEHHbIM XapaKTep; B Bbibope cnocoboB pelleHUs 3a4auu
A0NYyLLEHbI OWMOKKN; peleHns HOCAT OrpaHUYEHHbIN, PENPOAYKTUBHbIV XapaKTep;

- oueHKa «HeygosneTtsoputenbHo» (0 6annos) BbicTaBnseTca, ecau CTYAEHT UMeeT
CyLLecTBeHHble Npobenbl B 3HAHUAX W MPeACTaBAEHUAX NO NpPeasoXKeHHOM 3ajadye; nNpu Bbibope cnocobos
pelleHns 3a4aum AoNyLUEeHbl OWNOKN; paccy»KaeHnsa 6e3a0KasaTe bHbl.

1.2. BonpocsI 1J1s1 coGece10BaHUs

Paspen «AEMCTBUTENBHBIE YAC/AN.

Kakune uncna HasbIBaAKOTCA BELWECTBEHHbBIMU YNCAAMMU.
Yucnosble MHOXeECTBA.
JaTb onpeneneHne v NpMBECTM NPUMEPDI PALLMOHANbHbIX Yncen
[aTtb onpegeneHve u NpuBECTU NPUMEPbI UPPALMOHAJIbHBIX YNCeN
CYyeTHOCTb MHOXKEeCTBA PaLMOHabHbIX YMCen.
Yucnosble npomeKyTKkM. OKPEeCTHOCTb TOYKM.
OCHOBHble CBOICTBA BELLECTBEHHbIX YNCEN.
lMonHOTa MHOKeCTBa BELLeCTBEHHbIX YMCer.
MpaBwWna cpaBHEHWUA BeLLECTBEHHbIX Ynces
. TOYHAA BEPXHAA U TOYHAA HUKHAA FPAHN YMCNOBbIX MHOMECTB.
. ABCONOTHAA BeANYMHA YnCAa.
12. Onarpammbl diinepa-BeHHa
13. HecyeTHOCTb MHOXECTB AeMACTBUTE/bHbIX Yncen. MOoLHOCTb KOHTUHYYMA.

LN EWN R

[
= O

Pasgen «NPEQEN YNCNOBOW NOCNEAOBATE/IbHOCTU».



1. OnpepeneHune yncnoson nocnesosaTenbHocTU. Popmyna o6LLErO YNEHA YNCNOBOW
nocneaoBaTeNbHOCTY.
FeomeTpuyecKkana MHTepnpeTauuna
OrpaHuYeHHble N HeorpaHNUYeHHbIe YNCN0BbIE NOCAeA0BaTeIbHOCTU
BeckoHe4yHO masble U 6eCKOHEYHO 6ObLUME YNCOBbIE NOC/EA0BATENbHOCTH
Mpeaen YNcNoBOM NOCNef0BaATENBHOCTH.
Cxopawmeca nocnegosaTenbHoCTU. Teopema 06 orpaHUYEHHOCTU CXOAALLLECA NOCNEA0BATENBHOCTM.
OCHOBHble CBOMCTBA CXOAALLMXCA NOCNEA0BATENbHOCTEN
MOHOTOHHblE nocneaoBaTeNbHOCTU
rlpVI3HaK CXOA4NMOCTUN MOHOTOHHDbIX nocne,u,OBaTeanOCTeﬁ

. Yucnoe

. ANropuTM BblYUCAEHUA NPEAENOB YNCIO0BbIX NOC/eA0BaATENbHOCTEN

12. Kputepuit Kowm cxoammoctn nocnesoBaTeibHOCTEN

LN ULAWN

O
= O

Pasaen «MNPELEN WU HEMPEPbIBHOCTb ®YHKL UM ».

MoHATHe PYHKUMIA. DYHKUMA KaK OTHOLLEHME.

dnemeHTapHble GYHKLMM UX KnaccudurKaums.

paduK PpyHKUMM

Cnocobbl 3aaaHni GyHKUUINA.

YeTHble 1 HeYyeTHble GYHKLUMU.

CnoxHble GyHKUMU. B3aMHO — 06paTHble GyHKUMM

HenpepbIlBHOCTb GYHKLUMN B TOUYKE

Ycnosue cyliecTBoBaHuA npeaena

MepBoe onpeaeneHune npeaena GyHKLUM

BTopoe onpegenerHne npegena GpyHKUUK

CsoiicTBa nNpeaenos pyHKLMN. Teopema o npegene cymmbl. Teopema o npegene nponsseseHus.
Teopema o npeaene 4acTHOro

MoHATMe npeaena GyHKLMM B TouKe. MoHATUE GYHKLMWU, OFPAaHNUYEHHOM B OKPECTHOCTM TOYKM.
Teopema 06 orpaHUYEHHOCTU GYHKLUKN, UMELOLLEN npesen.

MoHATMe BecKOHEYHO Manoi GyHKUMK. TeopemMa o cBs3n mexay GYHKUMEN, ee npesenom u
6eCKOHeYHO MasoM.

MoHATMe BecKoHEYHO 6onbluol GyHKLMU. Teopembl O CBA3U HECKOHEYHO HONbLUNX GYHKLMI C
6€CKOHEYHO MasibiMK

JKBUBANEHTHblE HECKOHEYHO Masble GyHKLMU. Teopema 0 3ameHe BECKOHEYHO MUJIbIX GYHKLMIA
3KBUBANIEHTHbIMU

BbluncneHune npeaenos ¢yHKLMIA. PackpbiTve HeonpeaeneHHocTen

OAaHOCTOPOHHME npeaenbl GYHKLNIM

Knaccudumkauma Todek paspbiBoB GYHKUUNA.

HenpepbIiBHOCTb 3/1eMeHTAPHbIX GYHKLUMI

OrpaHUYeHHOCTb HeNpepbIBHbIX GYHKLMIA.

JOCTUNRMMOCTb SKCTPEMaIbHbIX 3HAYEHWNA.

HenpepbIBHOCTb CyMMbl, NPOU3BEAEHMA M HYACTHOrO.

CONDOU A WNER

10

[
=

12

13

14

15

16
17
18
19
20
21
22

23. MoHATME HenpepbIBHOCTM GYHKLUMU. [lOKa3aTb HENPEPbIBHOCTb GYHKLMM COS X
24. HenpepbIBHOCTb COXHOMN GYHKLMMN.

Paspen «MPOU3BO/HbBIE U ANGDEPEHLIUAbI».

. MoHsATne npounssoaHoi. MpoussogHasa GyHKLUU x"

. TeomeTtpuueckuit n GU3NYECKNI CMbICA NPOU3BOLHOMN.
. Tabavua Nnpov3BOAHbIX.

. OcHoBHble Teopembl anddepeHUNpPoBaHNa

H WNR



MoHsaTue anddepeHumpyemoctn dyHkumn n guddepeHumnana. Yenosue gudpdepeHumnpyemoctun. CeaAsb
anddepeHumana c NponsBoaHOM

6. FeomeTpuyeckuin cmoicn guddepeHumana.
7. MponsBoaHasa CNOXKHOM GYHKUUMK.

8.
9.

10.
11.
12.
13.
14.
15.

MpounsBogHan obpaTHOM GyHKUUMK.

MpounssogHan n anddepeHuman CnoxHoOM GyHKUUK.

MponsBogHble BbICLIMX NOPALKOB.

Mpoun3BogHble BbICLIMX NOPAAKOB CYMMbl U NPOM3BeAEHNA GYHKUNIA.
Norapudmmyeckoe anddepeHumnposaHme.

OnddepeHumpoBaHmne cTeneHHO-NOKa3aTeIbHOM GYHKUMMN.
Mnepbonnyeckme GpyHKLUN, NX NPOMU3BOSHbIE.

OnddepeHumansl BbICLIMX NOPALKOB.

Pasgen «4UOOEPEHLUANBHOE UCYUCNEHUE ®YHKLUIA OAHON NEPEMEHHOM»

CeoiictBa audpdepeHumpyembix GyHKUUMU U nocTpoeHne rpadpuKkoB GpyHKLMUN

GoR W

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

18.
19.
20.

3agaun, npMBoAALLME K MOHATUIO MPOU3BOAHON.

MexaHWUYeCKMIA CMbIC/T NPOU3BOAHOW.

MpnbANIKEHHDBIE BbIMUCNEHWUA C MOMOLLLIO aAnddepeHumana.

OnddepeHumpoBaHne cyMmmbl, Pa3HOCTU, NPOU3BEAEHMA U HYACTHOTO.

MponsBogHan NPOCTENLINX 3NeMeHTaPHbIX PYHKUMIA. Tabnmua nponssoaHbIX (y = sin x, y= cos x, y=Inx,
y =ctgx, y =a*, y=arcsinx, y =arccosx, y = arctgx, y = x%).

Norapndmmyeckan nponssoaHas. MponssoaHas NoKasaTeNbHO-CTENEHHOW QYHKLUN.
OndodepeHumnpoBaHmne pyHKUMN, 3a4aHHbIX NAapaMeTPUYECKH.

Ycnosua Bo3pacTaHua GyHKLMM HA OTpesKe.

Ycnosusa ybbiBaHWA GYHKLUKN Ha OTpesKe.

. ToukM aKcTpemyma. Heobxoanmoe ycnosme sKCTPEMYMA.
. JlocTaTouHble MPM3HAKM MaKCMMyMa W MUHUMYMa QYHKUMKM  (M3MeHeHWe 3HaKa nepBoM

npou3BoAHOM’).

Haunbosnbliee N HaMMeHbLLee 3HaYeHUs GYHKLMM, HENPEepPbIBHOM Ha OTpesKe.

BTopoe A0CTaToYHOE YC/10BME IKCTpemMyMa QYHKLMK.

MpaBWIO HAaXOXKAEHWNA IKCTPEMYMOB.

HaxoxaeHne Haubonbluero U HaMmeHbLUEro 3HaYeHUs GyHKLMM Ha OTpesKe.

BbINYK/IOCTb U BOTHYTOCTb rpadmKa GpyHKUMK. [locTaTouHble YCAOBUA BbIMYKAOCTU U BOTHYTOCTMU.
Toukn nepermba rpaduka o¢yHKUMKU. Heobxoammoe ycnosume nepernba. [ocTaTouyHble YCAOBUSA
nepernba,

UccnepoBaHne GpyHKLMM Ha IKCTPEMYM C NMOMOLLIO BbICLUMX MPOU3BOLHbIX.

AcMmnTOTbI rpaduKa GyHKLMM.

O6wwas cxema nocTpoeHus rpadmka dyHKUUK.

Paspen «MHTErPA/IbHOE UCYUCNEHUE GYHKLNIA O4HOM NEPEMEHHOM. HEOMPEAENEHHbIN

PNV AEWNPE

UHTEITPAN».

MoHATMe nepBoobpasHoi GyHKLMK. Teopembl 0 NepBO06Pa3HbIX GYHKLUNIA.
OCHOBHble CBOMCTBA HeoMNpeaeNeHHOro MHTerpana

Tabnnua HeonpeaeneHHbIX MHTerpanos. CBsA3b C TabanLel MPON3BOAHBIX..
HenocpeacTBeHHOE MHTErpUMpPOBaHUe

MHTerpupoBaHue no 4acTam.

WHTerpupoBaHue 3ameHol nepemeHHow

NHTerpmpoBaHue npocTenwmnx gpoben.

MHTerpMpoBaHne 3neMeHTapHbIX PauMoHaNbHbIX gpobeit



9. PasznoxkeHWe NpaBuUIbHbIX PaLMOHabHbIX Apobelt Ha anemeHTapHble gpobu.
10. NHTerpmpoBaHune MppaLMOoHaabHbIX BblPaxKeHU.
11. UHTerpMpoBaHue BblpaxKeHUI, CoAepPKALLUNX TPUFOHOMETPUYECKUE PYHKLMUM

Pa3pen «MHTEFPANIbHOE UCYUCNEHUE GYHKLUMUA O4HOWN NEPEMEHHOW. ONPEAENEHHbIN
UHTErPAN».

1. 3agaum, npuBoAALLME K NOHATUIO ONpPeaeIeHHOro MHTerpana.
2. OcHOBHble CBOWCTBa ONpeAeeHHOro nHTerpana.
3. CBA3b onpeaesieHHOro MHTerpana c HeonpeaeneHHbIM UHTEerpaaom.
4. ®dopmyna HotoToHa-/letbHuLa.
5. MeTtoa 3ameHbl NepeMeHHoM
6. MeTog UHTErpnpPOBaHMA MO YacTAM.
7. HecobcTBeHHbIe UHTerpasbl
8. Kpwutepuit Kowwm cxoagumocT HecobCTBEHHbIX MHTErpasios.
9. BbluMcieHMe naowaamn naockon eurypol
10. BbluncneHume naowaam NnOBEPXHOCTM BPaLLLEHMA Tena.
11. BbluncneHue obbema Tena.
12. OnpepeneHune v BblUNCAEHME AANHBI KPUBOW, AnddepeHunan ANHbI AYr1 KPUBOMN.
Paspen «AN®OGEPEHLUANIBHOE UCYUCNEHUE GYHKLUUIA HECKONBbKUX NEPEMEHHbIX».
1. MHoromepHble €BKANMA0BbLI NPOCTPAHCTBA, NIOCKOCTM B MHOTOMEPHbIX NMPOCTPAHCTBAX.
2. HenpepbIlBHOCTb QYHKUMM HECKONIbKUX NEPEMEHHbIX
3. YacTHble nponsBogHble U anddepeHunpyeMocTb GYHKUMIA MHOTMX NEePeMEHHbIX.
4. [OnddepeHumpyemocTb CNOKHOM GYHKUUN.
5. MonHbin anddepeHyman GyHKLMM, CBOMCTBO MHBAPMAHTHOCTH
6. Teopema o HeABHOW PYHKLMM.
7. HesBHble GyHKUMM C OAHOM NepeMEeHHON.
8. HesBHble GyHKUMM HECKONIBKUX NEePEMEHHbIX.
Paspgen «PAODbI».
1. OcCHOBHble NOHATUA YNCNOBOTO pAAA
2. [eomeTpuyecKasa Nporpeccus U rAapMoHUYECKUN pag,
3. Cxoasawumecs u pacxogalwmecs paabl.
4. CxoAMMOCTb U cymma paga. Heobxoammoe ycnosume cXoaMmocCTy psaaa.
5. A6contoTHO cxogawmeca pasbl
6. YcnosHo cxogdAwmeca pagbl.
7. 3HakonepemeHHble, 3HaKouyepeayowmeca psaabl: NMpusHaku Janambepa n Kowu.
8. ®dPyHKUMOHaNbHble pAAbl, 061aCTb CXOAUMOCTM, PAaBHOMEPHAA CXOAMMOCTb
9. CreneHHble pagbl. Pagnyc cxoanmMocT U MHTEPBAA CXOOUMOCTU CTENEHHOTO pAaaa.

10. PasnoxxeHne dyHKUMI B cTeneHHble paabl. Pag Telinopa. Pag MaknopeHa

Paspen «MHTErPANbHOE UCYUCNEHUE GYHKLMUIA HECKONIbKUX NEPEMEHHbIX».



11. 3apaum, npuBoAALLME K MOHATUIO ABOMHOIO MHTErpana.

12. OnpeaeneHune ABOMHOrO MHTErPana M ero CBOMCTBA.

13. BbluMcaeHMe ABOMHOTO MHTErpana npueeseHMem K NOBTOPHOMY.
14. MoHATHe TPOMHOro UHTerpana.

15. MoHATUE KPUBONMHEMHOIO MHTErpana

16. KpuBonnHeliHble nHTerpansl 1-ro n 2-ro poaa, ux CBOMCTBa

Kputepum oueHku:

- OLLEHKA «3a4yTeHO» BbICTABAAETCA CTYAEHTY, eCIM  CTYAEHT 3HAeT OCHOBHble MpaBuaa U
onpeaeneHnsa, ¢Gopmynbl, NPU3HAKW, BNageeT TEePMUHONOTMEN pasfenoB, ymeeT 3anucatb U
06bACHUTL GOPMYbI.

- OUEHKa «He 3a4TeHO» B MPOTUBHOM Cny4ae.

1.3. Kpurepuu ouenku pedepara
He npenycmotpeno

1.4. Kpurepun oneHkH J1a00paTopHOii padoThI
He npeaycmoTtpeHo

1.5. KpuTepun oueHKH npe3eHTAHN
He npenycmotpeno

1.6. Kputepuu ouenku noprgo.ino
He mpenycMoTpeno

2. OueHoOYHbIe MATEPHAJIBI VI MPOMEKYTOYHOH aTTecTaluu
Hcnonb30Banue TeCTOBBIX 3a/1aHuil (AHpOH).

2.1. IlpumepHbIii epeyeHb BONPOCOB [IJIsl IK3aMeHa (3a4eTa).

Cemectp Nel

MoHATHE MHOKecTBa.

CBoicTBa onepaumin Haa MHOXKeCTBamMu.

CBoicTBa GYHKUMNIM HENPEPBIBHbIX HA OTPE3Ke.

Onepauunu Hag pyHKUMAMKM, KOMNo3nLUA GYHKLMIA, 06paTHan GyHKLMA.
Mpegen nocnegosatenbHocTw. Mpegen GyHKUMN.

HenpepbiBHOCTb PYHKLUMM B TOYKE U HA MHOXKECTBE.

CBoWcTBa HeNpepbIBHbIX GYHKUMINA.

© N O Uk~ w N

HenpepbIBHOCTb OCHOBHbIX 3/1EMEHTaPHbIX GYHKUMIA.



10.
11.
12.
13.
14.

PaBHOMepHas HenpepbIBHOCTb GYHKLMM HA MHOXKECTBE.

OnddepeHumpyemoctb GyHKLMK, NpomsBoaHas, auddepeHuman.

Mpasuna anddepeHUNpPoBaHUA.

OcHoBHble Teopembl AnddepeHLNanbHOro UCUUCAEHUA U UX MPUNONKEHUA K UCCNEA0BAHNIO QYHKLUNA.
UccnepoBaHue GyHKLMIA HA IKCTPEMYM, BbIMYKNOCTb-BOrHYTOCTb, TOUKM Nepervba.

MNMonHoe nccneposaHne GyHKUMIA.

Cemectp Ne2

15.
16.
17.
18.
19.
20.
21.
22.
23.

MNepBoobpasHasn, NoOHATME UHTErpana.

HeonpegeneHHbIl MHTErpan U OCHOBHbIE METOAbl MHTErPUPOBAHUSA.

OnpegeneHHbIN nHTerpan. ®opmyna HotoToHa-/1eiibHuua.

HecobcTBeHHbIe MHTErpanbl.

Mpeaen GyHKUUN HECKOIbKMX NepeMeHHbIX.

HenpepbiBHOCTb GYHKLUN HECKONbKUX MepPeMEHHbIX.

YacTHble npounssogHbie n audpdepeHunpyemocTtb GYHKLUN HECKO/IbKUX MEPEMEHHbIX.
MccnepoBaHue Ha SKCTPEMYM.

HesiBHble GYHKUMM U UX MPOU3BOAHbIE.

CemecTtp Ne3

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

MoHATMe yncnosoro paaa.

MpWU3HaKM CXO4MMOCTU.

OcobeHHOCTN 3HaKoNepeMEeHHbIX PALOB.

MpW3HaKM CXO4MMOCTM 3HAKONEPEMEHHbIX PASOB.

®PyHKUMOHaNbHbIE NOCNEA0BATENBHOCTU U PAADI.

CBoicTBa paBHOMEPHOM CXOAMMOCTU NOC/NeA0BaTENbHOCTEN U PALOB.
CreneHHble pagbl. Popmyna u pag Tennopa.

Pa3noxeHune B cTeNeHHOM pAA, OCHOBHbIX 3/IleMEHTaPHbIX GYHKUWIA.
MoHATME TPUTOHOMETPUYECKOTO pALaA.

TpuroHomeTtpuyeckue pagbl Pypoe.

MoHATME ABOHOIO MHTErPaia U ero BblYMC/IEHME.

MpumeHeHWe ABOMHOIO MHTErpana K BbIYMUCAEHMNIO FEOMETPUYECKUX BENNYMH.
MoHATME TPOMHOrO MHTErpana u ero BblYUCNEHME.

anMeHEHME TpOl\;IHOI'O MHTErpana K BbIMUCNEHUIO TEOMETPUYECKNX BE/TUYNH.

2.2. TunoBble 32124 (MPAKTHYECKHE 3aaHMS)



Bapuaum 1

L 2x? +15x -8
MM 32 o548

4x3 +5x% —3x

4. | R
IXLII.J 3x? +x-10

2x
. 3+x
1im (9x—4j

BapuaHum 2
1 | 4x* +x-5
!H‘ x2—2x+1
X' +2x-4

BapuaHm 3

1 | x2—5x-14
M52 931

. 2x2—=Tx+1
1im X +4x? -3

06—

5x
. 1-x
71im (2—1oxj

BapuaHm 4

Tema «lMpegenbl M HeNPepbIBHOCTb GYHKLUA»

. 8x° -1
2. ||mz—l/4

x—1/2 X —

2—x—3x°

5. Iim X3 -16

X—>—00

2. i x2+2x-24
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UM 42 3x 6
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1+4x—x*

3. i ———
'JII‘ x+3x% +2x*

. 2-x*+4
6. ||m3x—2

x—0
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03

3 [ 3x +14x?
' OL'IO] 1+2x+7x°



. 3x?-3x+2
L lim—Z——5

2
654 X —x—12

o fipp P
M e e

o (3-4x )™
7||m 2_x

60—

BapuaHm 5

. 4x? +3x+15
L1im x%—6x-27

x—>-3

2 0 3x% +11x +10 3 5x% —7x%+3
'GUD x? —5x+14 'GUD 2+2x—x2
5. |i 2x% —3x+1 6. | Jx+4-3
M s 525 ' ![!‘ x—2-2
S 1 x*-64 i 5x% —3x+1
im0 lim5e 75
Tx+4 Vx-3-2

5 7 -
lim 35,7

6. lirm — =~ <
ILm Vx+2-3

Tema «lMpoussogHasa pyHKLUU»

Hangute nponsBogHble cneayrowmx GyHKUNUNM.

Bapuarm 1
. _ (3x*+5)°
' 2x-3
2. y=sin®x
y =In®x.
4. y=e""x
tgx
5. y=—-.
Jx
6. yzgxll—x2+%arcsinx.
Bapuaum 2
y= 2
(x®+5)°
2. y=sinx’.
x*-9
3. =In A
y x¥-1
4 y=1In €




Tema «OCHOBHbIe MeTOoAbl UHTErpupoBaHuna»

5. y=tg®2xcos’ 2x.
6. y=~11+cos’x.
BapuaHm 3
1. y=3%6x*-5.
2. y=cos? X
. 3
3. y=1+2lnx—|n—x.
X X
4. y=e'%
y = (tgx —ctgx)®.
6 vo Sin X — COS X
' Sin X +Ccos X’
BapuaHm 4
1. y=3/(4+3x)°.
X3
2. y=C05—.
y 2
X
3. =Intg —.
y g 5
4. y=(x-1e".
y =tg*x(x* +1).
sin 2x
6. = .
C0S 3X
BapuaHm 5
Loy
VX% +4
2. y=x-1gx
3. y=Inx’.
4. y=Ine™ +xe™).
5.y =(x*—2)sin X+ 2XCOSX.
COS X
6. =—
1-sin x
Bapuaum 1
J- dx
3x2-12°
2. Itgxdx.

3.

J(xz +l)a"dx .

HaliTh uHTerpanoi.



(5x — 4)dx
4. -
-[x2 +2X+5

BapuaHm 2

1. IL
V2+9x?
5 J' sin xdx
Va4-cos? x

3. [ xarctgxdx.

A J‘( (x +1)dx ‘

x2 +5x+4)3

BapuaHm 3

1. IL.
V7 —4x?

2. .[sinz xdx.

3. .[ex cos xdx

N IM

3x2 +8
BapuaHm 4
2_
1. sz 2dx
X +2
-3
5 .[sm xdx'
\Jcos X
3. jlnxdx.
J‘ dx
7x% +5
BapuaHm 5
2
L[
X° =2
2. '[0055 xdx
T
3X

dx
4, _.
J.x2+2x+5

BapuaHntl

Tema «OnpepeneHHbI UHTErpan»



1. BbluUCAUTb onpegeneHHble MHTerpasbl
3
-([ (9+ x )3’ 2"

B) IZS sin® xdx.

7l2
1 3
) _([ 2 +1dx.

2. BblumMcautb naowaab GUrypbl, orpaHMYeHHOM rpadukamm GyHKLMIA
=(x—2)°,y=4x-8.
BapuaHTt2

1. Bblumncautb onpegeneHHble NHTerpanbl

1
A)IXZ\/l—XZdX.
0

T
B) '[sin“ X cos* xdx.
0

C)jl+lnx

2. BblumcauTtb naowasab Gurypbl, orpaHMYeHHoMN rpadukamm GyHKUMM
y=xv9-x?,y=0,(0<x<3).
BapuaHTt3

1. Bbuwucautb onpegeneHHble MHTerpanbl

dx

(25+x )\/25+x

o'—.m

B)IZ“ sin® X dx.
5 2



2. BblumMcauTb nnowagb GpUrypbl, orpaHUYeHHoM rpadpuKkamm GyHKLMIA

y=4-—x*y=x*-2x
BapuaHTt 4

1. BblumncanTb onpegeneHHble UHTerpanbl.

B) '[24 cos® X dx
5 2

,[ (x? +)dx
s (x° +3x+1)?

2. Bblumcauntb naowaab GUrypbl, orpaHMYEHHOM rpadukamm GyHKLMiA

y=44-x*,y=0,x=0,x=1.

BapuaHTt 5

1. BblumncauTtb onpegeneHHble NHTerpansl

2. BblumcauTb niowaaps ¢purypbl, orpaHMUYeHHon rpadmkamm GyHKUNIA

=x’\4-x*,y=0,(0<x<2).

Kputepum oueHKu:

- oueHKa «oTauyHo» (5 6annos) BbICTaBNAETCA, ecau CTYAEHT BAajeeT 3HaHUAMU MU
npeAcTaBAeHUAMM MO PeLLIeHUIo 3a4a4m; Bblbop cnocoboB peLleHns 3a4a4m rPpaMoTHbIN; PacCyaeHNsa HOCAT



aprymeHTUpPOBaHHbIA XapaKTep; Npeasio’KeHHble cnocobbl pelleHMa 3adauvM UMMeloT NPodecCMOHasbHYIo
HanpaB/fIeHHOCTb; CTYAEHT MPOABASAET TBOPYECKU MOAXOoA K PelleHUI0 NOCTaBAeHHbIX 3a[ay, OTCYTCTBYIOT
OLWNBKY;

- oueHKa «xopolwo» (4 6annos) BbICTAaBASETCA, €CAU CTYAEHT BfajeeT 3HaHUAMM U
npeacTaBNeHUs MU MO peLleHuto 3a4a4u; B Bbibope cnocoboB pelleHMA 3aJa4M A0MNycKaeT He3HaYuTebHble
HETOYHOCTU, PacCyAeHUA apryMeHTUPOBaHbI; pelleHna HOCAT OCO3HaHHbIN XapaKTep;

- OUeHKa «ypoBnetBoputesibHO» (3 6anna) BbICTAaBAAETCA, €CAM  3HAHMA W NpeacTaB/eHuUsA
CTYAEHTa Mo NnpeasioXeHHOM 3a4a4e HOCAT Pa3pO3HEHHbIN XapaKTep; B Bbibope cnocoboB pelleHusa 3a4aun
A0NyLeHbl OLWNBKU; peLleHUa HOCAT OrpaHUYeHHbIN, PenpoayKTUBHbIN XapaKTep;

OLEeHKa «HeyaoBneTBopuTeibHO» (0 6ani0B) BbICTAaBASETCH, €CIN CTYAEHT MMEET CyLLLeCTBEHHbIe

npo6enbl B 3HaHUAX U NpeACcTaBAeHUaX No NpeasioXKeHHOM 3aa4ue; Npu Bbibope cnocoboBs pelleHus
3a4a4u AonylueHbl oWKBKK; paccykaeHna 6e3noKasarte bHbl.



