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Marac, 2022r

]_Ie.]'[l/l OCBOEHHUSI JUCHUILIUHBI «VMaTeMaTHYeCKHIi aHAIH3)

Llenbto OCBOEHMS AMCUUIUIMHBI (MOIyns) «MareMaTHdecKuil aHaliu3» SBJISETCS O3HAKOMIJIEHHE C
(byHIaMEHTAILHBIMA METO/IaMH HUCCIICIOBAHUS TIEPEMEHHBIX BEIMYMH MTOCPEACTBOM aHAIIN3a, OCHOBY
KOTOPOTO COCTaBlisAeT Teopusi IU(PPEpeHINATIBHOTO W HWHTErpalbHOTO HcyuciaeHus. OObekTaMu
W3YYEHHUs B JJAHHOW NUCUUIUIMHE SIBIISIFOTCS, Mpexae Bcero, GyHKuuu. C UX MOMOIIbIO MOTYT OBbITh
chopMynupOBaHbl KaK 3aKOH NPUPOJBI, TaK M pa3HOOOpa3HbIE MPOILECCHI, MPOUCXOIAIINE B
SKOHOMHMKE, Tpupoje, TexHuke. OTcioa OObEKTMBHAs Ba)XHOCTh MAaTEMaTHYECKOIO aHalu3a Kak
cpenctBa wu3ydeHus GyHkumid. JducrumimHa «MaTtemMaTHYecKuid aHaiu3» OTpakaeT BaKHOE
HaIlpaBJICHUE Pa3BUTHUSI COBPEMEHHON MAaTE€MATHKH, B HEM pPacCMaTpUBAIOTCS BOIPOCHI, CBS3aHHBIE C
METO/IOM BBIYMCIEHHUH. 3ajauu Kypca pPa3BUTh MaTeMaTUYeCKUW KpYro3op cryneHToB. OOyuuThb
CTYJICHTOB Ba)XHEHIIMM TEOPETHUYECKUM ITOJIOKEHUSIM MAaTE€MAaTHYECKOIO AHAIN33, AHAIATUYECKUM
MeTo/1aM, BbIpa0OTaTh y HMX HAaBBIKM DELIECHHUS KOHKPETHBIX 3ajad, TPeOYIOIINX, HCCIeI0BaHUS
(GYHKIMH, CBSI3aHHBIX C HUIMH BEJTUYHH.

Ilepeyenb nmpogeccHOHATBHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBbIX (YHKIMII U TPYAOBBIX(pYHKIMH,
COOTBETCTBYIOLIMX NPO(ecCHOHATBHOI 1esITeJIbHOCTH BbIIIYCKHUKOB

Oobnactb Tunbl 3a1a4 3agauu O0BexTHI MPO(h)ecCHOH ATHLHOI
npodeccuoHaNbHO| | MpodeccHOHAIBHO npodeccuoHaNbLHOM JAesiTeJIbHOCTH (MU
AeATeIbHOCTH i JeATeIbHOCTH 00J1aCTH 3HAHUS)

(o Peectpy JNeSiTeJIbHOCTH

MunTtpyaa)
06 Cas3b, [IponsBoacTBeHHO- | MHTErpamus mporpaMMHBIX MporpaMMHOe oOecriedeHne
MH()OPMAITMOHHBIE U |TeXHOIOrMYECKUil | MOIYJEH U KOMIOHEHT MH(OPMAITMOHHBIX CHCTEM
KOMMYHUKAIIHOHHBIE

Obecnedenne QyHKIIMOHUPOBAHUS [0a3bI JAHHBIX M XPAHUJIHIIA
0a3 JaHHBIX, IPEAOTBpPAIICHHUE I/IH(l)OpMaI_II/II/I.

MOTEPh W MOBPEKICHUI TAHHBIX,
obecnieueHne HHGOPMAIIHOHHON

TCXHOJIOI'MH

0€e30IacHOCTH

Bremonaenne pabot 1o co3maHuo | HHPpOPMAITMOHHBIE CHCTEMBI U
(MommpuKanum) u TEXHOJIOTUH

COITPOBOXKICHUTO

WH(OPMAITMOHHBIX CHCTEM

YmpagieHue nporpaMMHO- CETH Y TeJIeKOMMYHUKAITUU

anmapaTHBIMHU CPEACTBAMHU
MH(POKOMMYHUKALMOHHOM
CHCTEMBI OpraHU3aLuH,

aJMUHHCTPUPOBAHUE CETEH

[IpoexTHsIi Paspabotka TpeboBanuii u porpaMMHoe o0ecrieueHue
IPOEKTUPOBAHKE IIPOIrPAMMHOIO | HH(OPMALMOHHBIX CHCTEM;
obecrieyeHnst HPOEKTHI B 00J1aCTH

MH(POPMATOHHBIX
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TEXHOJIOTUH

YupasieHue npoekTaMmu B
o0yiactu MHGOPMAITMOHHBIX
TEXHOJIOT U

MPOEKTHI B 001aCTH
MH(OPMAITMOHHBIX
TEXHOJIOTUH

KonuenryansHoe,
(yHKIMOHATBHOE ¥ JIOTHYECKOE
MPOEKTUPOBAHUE CUCTEM MAJIOro
W CpeHero Macimrada u
CIIOKHOCTH

MPOEKTHI B 00IaCTH
WH(POPMAITUOHHBIX
TEXHOJIOTUI

Jlornueckoe v GyHKIIMOHAIEHOE

MIPOEKTHI B 001acTu

CO3/laHKE KOMILJIEKCa [IPOrpaMm MH(OPMALHOHHBIX
TEXHOJIOTUI
OneHka 103a0UIUTH 1U3aiiHa UHTEpenCh

uHTepdeiicoB MHPOPMAIIMOHHBIX
CUCTEM

WH(POPMAIIMOHHBIX CHCTEM

40 CxBO3HBIE BUJIbBI
npodeccroHaIbHO
¥ IeITENEHOCTH B
TIPOMBITIUIEHHOCTH
(B chepe
OpTraHu3alliA U
MIPOBEICHUS
Hay9IHO-
HCCIIeIOBATEIbCKI
X U OIBITHO-
KOHCTPYKTOPCKHUX
pabot B obyactu
HHOOPMATHKH U
BBIYMCIATEIIBHOMN

TEXHUKH)

Hayuno-
MCCIEI0BATEIbCKIN

UccnenoBanue Mmozemneit u
METO10B HH()OPMAIIHOHHBIX
CHUCTEM U TEXHOJIOTUU

WHPOPMAIIMOHHBIE CUCTEMBI H
TEXHOJIOTUU

[lepeuens nmpodeccroHanbHBIX CTAHAAPTOB, COOTBETCTBYIOMINX NPO(ECCHOHAIBHOMN AeATeIbHOCTH
BBIITYCKHHUKOB, OCBOMBIIIMX MPOrpaMMy OakairaBpuaTa mo HampasieHuto noarorosku 09.03.02
HNupopmanuoHHble CUCTEMbI M TEXHOJIOTHU:

Ne Kon HawnmenoBanue obnactu mpodeccroHAIBHOMN eI TEThbHOCTH.
n/ fipodecc | HammenoBanue npodeccuoHanbHOro CTanaapTa
I {OHAIbH

pro

CTaHgapT

il

06 Cps3b, MH(pOPMALMOHHBIE © KOMMYHHUKAIIMOHHbIE TEXHOJIOTHH
1 | 06.001 [Ipodeccnonanpueiii crangapt "l[IporpaMmuct", yTBEpKACHHBIN MpUKa3oM MHUHHUCTEPCTBa Tpyaa
' ' U counanbHOW 3ammThl Poccutickoit @enepanun ot 18 HosOps 2013 r. N 6791 (3apeructpupoBaH



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

MunuctepctBom roctutinn Poccuiickoit ®@enepanuu 18 nekadpst 2013 r., peructpanuoHHsii N
30635), ¢ uW3MeHEHHEM, BHECEHHBIM IMpPHKa3oM MMHHCTEPCTBA TpPyAa M COLMAIBHON 3allUThI
Poccuiickoit ®enepaunn ot 12 nexabpst 2016 r. N 7271 (3apeructpupoBaH MUHHCTEPCTBOM
toctuin Poceniickoit deneparuu 13 suBapst 2017 r., peructpaunonssiii N 45230)

06.011

[Ipodeccuonanpupiii cranaapr "AnMuHHCTpaTOp ©0a3 MaHHBIX", YTBEP)KACHHBIA TMPHKA30M
MunucTepcTBa Tpyda U conuaibHON 3amuThl Poccuiickoit @enepanuu ot 17 centsiops 2014 r. N
647u (3apeructpupoBan MunuctepctBoM rocturuu Poccuiickoit @eaepamnnu 24 Hosops 2014 1.,
peructpauuonubiii N 34846), ¢ uM3MeHeHHeM, BHECEHHBIM MpPUKa3oM MUHHCTEPCTBAa Tpynaa M
colpaibHOM 3ammThl Poccuiickort @enepanuu ot 12 nexadps 2016 r. N 727H (3apeructpupoBaH
MunuctepctBoM roctuniin  Poccutickoit @enepannnu 13 stuBapst 2017 r., peructpanuoHubrii N
45230)

06.015

[podeccnonanbhpiii cranaapt "CrienuaiucT Mo UHPOPMAIMOHHBIM cucTeMaM", yTBep K ICHHBIH
MpUKa30oM MUHHCTEpCTBA TPyAa U colManbHOM 3amuThl Poccuiickoit ®eneparyu ot 18 HOSIOs
2014 r. N 896H (3apeructpupoBan MunucrepcTBoM roctuiinn Poccuiickoit @enepannu 24 nexadps
2014 1., peructpannonasiii N 35361), c m3MeHeHreM, BHECEHHBIM MTPUKa30M MUHUCTEPCTBA TPy
U collManbHO# 3ammuThl Poccutickoit ®enepanuu ot 12 nekadpst 2016 r. N 727H (3aperucTpupoBaH
MunucrepctsoM toctuiinu Poccuiickoit @enepanuu 13 saBapst 2017 1., peructpannoHHbi N
45230)

06.016

[podeccnonanbubiii cranaapt "PykoBoUTENb TPOSKTOB B 0071aCTH HHPOPMAITHOHHBIX
TEXHOJIOTHH", yTBEePKIEHHBIN MPHKa30M MHUHHACTEPCTBA TPYAa M COIUATBEHON 3aIUTHI
Poccuiickoit ®eneparuu ot 18 Hos1Opst 2014 r. N 8931 (3apeructpupoBad MUHHCTEPCTBOM
roctunuu Poccuiickoit @eneparuu 9 nexadps 2014 r., peructpamuonssiit N 35117), ¢
HU3MEHEHHUEM, BHECEHHBIM NPUKa30M MUHUCTEPCTBA TPYJa U COLIMAIBLHON 3a1uThl Poccuiickoit
®denepanuu ot 12 nexadps 2016 r. N 7271 (3apeructpupoBad MUHHCTEPCTBOM IOCTUIIUH
Poccuiickoit ®enepannu 13 ssuBaps 2017 1., perucrpanmonnsiii N 45230)

06.022

IIpodeccuonansubrit cranmapT "CUCTEMHBIA aHAIUTHK'", YTBEPKICHHBIHN MprUKa3oM MUHHCTEPCTBA
TpyZa ¥ COHaIbHOM 3ammThl Poccniickort @eneparnum ot 28 oktsaops 2014 r. N 809H
(3aperucrpupoBan MuHHcTepcTBOM tocTuniny Poccutickoit @eneparun 24 HosOps 2014 T.,
peructpanuoHHsrii N 34882), ¢ n3MeHeHHeM, BHECEHHBIM TTPHKa3oM MUHHCTEPCTBA TPyIa U
conmnaybHOM 3amuThl Poccuiickoit @emeparuu ot 12 aexadps 2016 r. N 727H (3aperucTpupoBaH

MununcrepcTBoM focturiuu Poccutickoit @eneparuu 13 staBaps 2017 1., peructparnoHHBIIHN
45230)

06.025

[Ipodeccnonanpusii crangapt "CrennamicTt o Tu3aifHy rpaguuecKuX 1 MOJIb30BaTENbCKUX
nHTepdeiicoB", yTBEpKACHHBIN MPHKa30M MUHUCTEPCTBA TPYAA U COITUATBHON 3aIIUTHI
Poccuiickoit deaeparuu ot 5 oxTs10ps 2015 r. N 6891 (3apeructpupoBan MUHHCTEPCTBOM
focturn Poccuiickoii deneparmu 30 oktsaops 2015 r., perucrpanuonnsiii N 39558)

06.026

IIpodeccuonanbubiil crangapT "CUCTEMHBINA aIMUHUCTPATOP MH(QOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX CHCTEM'", YTBEP>KIEHHBII IpHKa3zoM MUHHUCTEpCTBA Tpyla U COLMAIBHON
3amuThl Poccmiickoit ®emepammu ot 5 okrsops 2015 r. N 684  (3apeructpupoBaH
MI/IHI/I§:T€pCTBOM toctuiuu Poccuiickoit @enepanun 19 oktsaops 2015 r., perucrpanuoHHbrid N
39361

08.007

IIpoeccrnonanbHeil cTangapT «CIHEeNUanuCT Ka3HAa4YencTBa OaHKa», YTBEPXKIAECHHBIM NPUKA30M
MunucrepcTBa Tpyna U conuanbHou 3amuThl Poccuiickoit @enepaunu ot 9 urong 2018 roga N
456nH https://profstandart-rosmintrud.ru/reestr-profstandartov/. (3aperucrpupoBan B MwuHHUCTEpCTBE
foctuin Poccuiickoit deneparuu 26 utons 2018 roza, perucrparmontsii N 51705)

40 CxBO3HBIEBUABINPOECCHOHATBHOM 1eSI TeTbHOCTH

40.011

[Ipodeccuonanpheiii  cranmapt «CHenualucT IO HAyYHO-MUCCIIENOBATENLCKUM U OINBITHO-
KOHCTPYKTOPCKUM pa3paboTkam»(c u3MmeHeHussMuHal2 nexabps 2016 roma), yTBep>KICHHBIN
npukazoM MuHHCTEpCTBa TpyJda M couuanbHOM 3amuTsl Poccuiickoit denepanuu ot 4 mapra
2014r. Nel21u(3apeructpupoBan MunucrepctBoM toctunu Poccutickoit ®@enepannn 21.03.2014,
peructpanuonnbiii Ne31692)



https://sudact.ru/law/prikaz-mintruda-rossii-ot-17092014-n-647n/professionalnyi-standart/
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HanMeHoBaHue JOKYMeHTA Kon

HaumenoBanue 0a30B0ii rpynnbl, 10JKHOCTH
(mpodeccru) WIM CIeNHATBHOCTH

06.001 Pazpabomka npozpammnozo obecneueHus

(HaumeHosaHue 8U0A NPOPeCCUOHATLHOU 0eMeTbHOCU)

OK3 2132

Ilpoepammucmeol

2131

Pa3pa60mqui<u U aHaaIumuKu KOmMnbvoOmepHvlx
cucmem

06.011 IHoddeprcanue rdhhexmuernoii padomot 6az danHnbvix, 0decneuusaOWUX QYHKUUQHUDOBAHUE

MHQOQMaEMOHHblx cucmem e opzanuzauuu

(Haumenosanue 8uda nPopheccUoHaIbHOU 0esimenIbHOCMU)

OK3 2139

Cneyuanucmol no KOMRbIOMEPaAM, He souleduiue 6
opyaue epynnol

06.015 Co3z0anue u noddepacka unhopmauuonnvix cucmem (UC) ¢ 3xonomuxe

(Haumenosanue 8uda nNPoGeccUoHaILHOU OesmenbHOCMU)

OK3 1236 Pykoeooumenu noopazdenenuii (ciysnc6)
KOMNbIOMEPHO20 0becneueHus
2131 Paspabomuurxu u ananumuxu KomnviomepHuix
cucmem
2132 Ipoepammucmol
2139 Crneyuanucmsl no KOMRbIOMEPAM, He BOULEOUIUE 8
opyeaue epynnol

06.016PyKOBOIUTEIE IPOEKTOB B 007aCTH MHOOPMAITHOHHBIX TEXHOJIOT U

(Haumenosanue 8uda NPoGeccUoHAIbHOU OesmenbHOCMU)

OK3 1236

Pyrkosooumenu noopazoenenuii (cnyrco)
KOMNbIOMEPHO20 0becneyenus

06.022 Cucmemnulii ananumux
(HaumenoBanue 8uda NPoPecCUOHAILHOU OesmenIbHOCMU)

OK3 2131 Paspabomuuxu u anarumuxu KOMRbIOMePHbIX
cucmem
OK3 1236 Pyrosooumenu noopazoenenuii (cysnco)

KOMNbIOMeEepPHO2O0 obecneuenus




06.025Cneuuanucm no ousaiiny zpauueckux noib3oeamenbckux unmepdeicos

(naumenoganue 6uoa npogheccuoHaNbHOI OeamenbHoCmu)

OK3 2166 Tpaghuuecxue u mynomumeouiinvle OusaiHepvl
OK3 3514 Cneyuanucmoi-mexuuxu no \Web
OK3 2519 Paspabomuuxu u aHanumuxu npopammHo2o

obecneyenus 1 NPUIONCEHUL, He 8X00AuUe 6
opyeue epynnbl

06.026 Cucmemnouit admunucmpamop un@dopmauOHHO-KOMMYHUKAUUOHHBIX CUCHEM

(naumenosanue 6uoa npogheccuoHanbHOI dessmenbHOCmu)

OK3 2149 Crneyuanucmol 6 001aCmu MeXHUKU, He 8X00suue 6
opyaue epynnol

OK3 2522 Cucmemmuvle AOMUHUCTPAMOPbL

OK3 3513 Cneyuanucmuol-mexuuxuy no KOMNbIoOmMepHbIM

cemim u cucmemam

OK3 2153 Hnoicenepovt no menekoOMMYHUKAYUAM

OK3 2523 Crneyuanucmsl no KOMNbIOMEPHLIM CEMsIM

40.011 «CnenMaj ucT M0 HAYYHO-HCCIEA0BATEIbCKHM M ONLITHO-KOHCTPYKTOPCKHM Pa3padoTKam»

(naumenoseanue 610a npogeccuonanbHOl 0esmeabHoOCmu)

OK3 1237 Pyrosooumenu noopaszoenenuii (ciysncd) Hayuno-
MEXHUYECK020 PA38Uumus

OK3 2145 Hnoicenepbl-mexanuku u mexHoa02u MauiuHOCmMpoeHus

2.Mecto qucuuniiunsbl B ctpykrype OIIOII 6akanaBpuara

JlucuuninuHa sBisieTcss OJHOW M3 OCHOBHBIX AUCHUIUIMH 0a30Boil (oOmienpodeccroHanbHON) YacTH
npodeccHoHAILHOTO IMHKJIAa y4eOHOTO IUlaHa TOJArOTOBKM OakamaBpa mo HampasieHuro 09.03.02
HNudopmannonnbie cucreMbl M TeXHOJOrHMu. J(ucrurmHa«MareMaTUUEeCKU aHaau3» SIBISETCS
JIOTUYECKUM TPOJIOJDKEHHEM Kypca JlIeMEHTapHOW MmaTtemaTuku. Jljig ee u3ydeHHs HEeO0OXOIUMBI
0a3oBble 3HaHUA: aureOpbl, S3JEMEHTapHbIX QYHKIUH, ymeHue guddepeHunponarb. JlaHHas
JTUCIHHIUIMHA SBISETCS TPEIIISCTBYIOMIEH Uil M3Yy4eHHUsS CIEAyIIUX AucuuiianH: «Teopus
BEPOSITHOCTEH U MaTeMaTudeckasi CTaTUCTHKa», «OObIKHOBEHHbIE MU (HepeHIINaTbHBIE YPABHEHUS.



3. Pe3yabTaThl 0CBOCHMS JUCHHMILIMHBI (MOAYJIs1) «MaTeMaTHYeCKH aHAIN3)

[Ipouecc w3ydyeHus aucuUIUIMHBL «MaremMaTUYeCKU aHalIW3» HANpaBi€H Ha

(hopMHpOBaHKE IIEMEHTOB CIICAYIONUX KoMIieTeHIInid B cooTBeTcTBUU ¢ ®T'OC BO 1o

JTAHHOMY HaIPaBJICHUIO:
Kon HaunmenoBanne Nuaukatop 10CTUKEHUS B pesynbprare ocBoeHus
KOMIIETEH- KOMITETEHITUHI KOMITCTCHITHH JUCITUATIITAHBI
1005031 00yJaroIIUNCSI0KEH
VK-6 Cnoco6en ympaBisate| YK 6.1: cnons3yet 3HaTh:

CBOUM BpeMeHeM,
BI)ICTpaI/IBaTI) 158
peanu30BbIBATH
TPAEKTOPHIO
caMOpa3BUTHSI HA
OCHOBE TIPHUHIIMTIOB
o0pa3zoBaHus B
TEUCHHUE BCEH KU3HHU

WHCTPYMEHTBI U METO,TBI
YIIPaBJICHUS BPEMEHEM ITPH
BBITIOJTHEHUH KOHKPETHBIX 37134,
MIPOEKTOB TIPH JTIOCTHIKEHUHN
IMOCTaBJICHHBIX IICJICH;

VYK 6.2: Onpenenser
MPUOPUTETHI COOCTBEHHOM
IEeITEIbHOCTH, JIMYHOCTHOTO
pa3BUTHA B TPOPECCHOHATIBHOTO
pocra.

VYK 6.3: OnenuBaer TpeboBaHUs
pBIHKA TPYJIa U TIPETIOKCHUS
00pa3oBaTeNbHBIX YCIYT IS
BBICTPAMBaHUs TPACKTOPHH
COOCTBEHHOTO
poeCCHOHAIBHOTO POCTa;

VYK 6.4:Ctpour
npodeccuoHanpHyI0 Kapbepy u
OTpeNieIsieT CTPATETUIO
poECCHOHAIIBHOTO Pa3BUTHS;

[{enn 1 3a7a4M HAYUHBIX
HUCCIIEN0BaHNN 110
HAIPaBIICHUIO
JIeITeJIbHOCTH, 0a30BEIC
MIPUHIIMIIBI U METOBI UX
OpraHu3aIu; OCHOBHbIE
HMCTOYHUKU HAYYHOU
nHpopMaruu u TpeboBaHUS
K [IPE/ICTaBICHUIO
WH(pOpPMaITMOHHBIX
MaTEepUajIoB; CIIOCOOBI
OTpe/eNieHUs] BUJIOB U TUIIOB
npodeccnoHanbHBIX 3a7ad,
CTPYKTYypUPOBaHHE 3a/1a4
Pa3IMYHBIX TPYIIIL,
bopMynTupOBKa N3BECTHBIX
YTBEPKIACHUM, CICICTBUN U3
HUX

YmerTsb:

CocTaBiaars 00U IIaH
paboThI 1O 33JaHHO TeMe,
npeiaraTb METOIbl U
crocoObl 06paboTKH
pE3yabTaTOB, MPOBOIUTH
MCCIIEIOBaHUS 110
COTJIACOBAHHOMY C
PYKOBOJUTENEM IUIaHY,
MPEJICTABIISITh MTOTy4YEeHHBIE
pe3yabTaThl, BHIOUPATh
HaunOoee 3¢hheKTUBHBIE
METO/IbI PEIIEHUSI OCHOBHBIX
THUIIOB 3a7ad,
BCTPEUAIOIIUXCA B




MaTc€MaTukKe.

OIIK-1. Criocoben OIIK-1.1.

OIIK-1 MIPUMEHSTh 3HAaTh: OCHOBBI MATEMATHKH,
€CTECTBEHHOHAYYHbIE | (PM3UKH, BEIYUCIUTEIBHOH TEXHUKN
1 OOLIEUHKEHEPHBIE | U TIPOrPAMMUPOBAHUSL

3HAHMUS, METOTbI

MaTeMaTHIECKOro OIIK-1.2.

aHajnnsa u YMerTh: peliath CTaHIapTHbBIE

MOZETMPOBAHHA, podeCCHOHAIBHBIE 3a/1aUH C

TEOPETHUYECKOTO U MPUMEHEHHEM
€CTECTBEHHOHAYYHBIX u

3KCIIEPUMEHTAIBHOTO 00IIenHKeHEPHBIX3HAHUI, MET

HCCIICIOBAaHNA B 0JJ0OBMaTeMaTH4EeCKOr0aHaIn3a
MMOZCTUPOBAHUSL.

npodeccuoHanbH

oit ACATCIbHOCTH

4. CTPYKTYpa U coJep:KaHNe U CHUILTHHBI (MoayJ/is1) MaTeMaTHYeCKUil aHAIN3
CTpyKTypa AUCHUNIMHBI (MO1YJIs1)

OO61as TPyI0EMKOCTh TUCITUIUIMHBI COCTABIIAET 93aueTHBIX eMHUIIBI, 324 yaca.

Bup yue6Hoii padoThI Bcero IlopsinkoBbIii HOMep
cemMecTpa
1 2
OO0mmast Tpy10eMKOCTh JIUCITUTUIMHBI BCETO (B 3.€.), B 93.e. 4.5 4.5
TOM YHCIIE:




Kypcogroii mpoekT (pabora) HE MPEIYCMOTPEHO
AyIHUTOpHBIE 3aHATHS BCETO 184 100 84
(B akaj. yacax), B TOM YHCJIC:
Jlexnn 70 36 34
[IpakTideckue 3aHATHSL, CEMUHAPBI 114 64 50
JlabopaTopHblie pabOTHI
CamocrosiTenpHas padoTa Bcero (B akaj. Jacax), B TOM 86 35 51
YUCIIE:
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OO01mast TpyI0EMKOCTh JUCIUILTAHBI 324 162 162
Ne Bunel yueOHO# paboThl, BKIIOYast DOopMBI TEKYIETO
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Ne TPYAOEMKOCTh (B Yacax) ycreBaeMocTH (1o
HanmeHnoBanue HEZIETSIM CEMECTPA).
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Paszgen 1

Tema 1.1: D1eMeHTHI TeOpHH
MHOKECTB

Tema 1.2.: JleiicTBUTEIIbHBIE
qucia

Tema 1.3.: UncnoBble pyHKIIUU

Paszgen 2

Tema 2.1.: Tlpenen uucioBoii
MIOCJIEAOBATEIbHOCTH

Tewma 2.2:IIpenen ancnoBoit
GhyHKIIH

Tema 2.2.: HenpepbiBHbIE (yHKIIMN

Paszgen 3

Tema 3.1.: TIpousBoHbIC U
mddepeHInans

Tema 3.2.: OCHOBHEIE TEOPEMBI O
i depeHIMpyeMbIX QYHKINAX

Tema 3.3.: Ipasuio Jlonmramns

Tema 3.4.: ®opmyna Teiinopa

Tema 3.5.: [Ipunoxxenne
T hepeHIINaTbHOTO HCUUCTEHHS




K UCCIICTOBAHUIO ()YHKITUI

Tema 3.6.; OOmee moHATHE
TIpezieNna: mpesen mo 6ase

Paznen 4

Tema 1.1.: HeonpeneneHHbIH
UHTErpai

Paznen 2

Tema 2.1.: OnpeneneHHbIH
UHTErpai

Tema 2.2.: HecoOcTBeHHbIE
HWHTETPaJTBI

Tema 2.3.: Metpuueckue
IPOCTPAHCTBA

Tema2.4.: KoMmakTHOCTE B
METPUUECKUX MPOCTPAHCTBAX

Tema 2.5.: HenpepriBHble
0TOOpaKEHHS B METPUYECKHX
IPOCTPAHCTBAX

Paznea 5

Tema 3.1.: [IpousBonHbIC U
i depeHnans GyHKIMHA MHOTUX
MIEPEMEHHBIX

Tema 3.2.: JlokanbHbIE
AKCTPEMyMbI (PYHKIMI MHOTHX
NepeMEeHHbIX

Tema 3.3.: HesBHbIe QyHKIIIIN

Tema 3.4.: YcAOBHBII

DKCTPeMyM

Cemectp 2

162

34

50

51

Paszgen 1

Tema 1.1.: YncaoBble psi4bl

Pazaea 2

Tema 2.1.: OyHKIIMOHAaABHbIE

I10CA€A0BaTeAbHOCTIU U PSIADI

Tema 2.2.: CTeneHHbIe Psi/Ibl

Tema 2.3.: Paap1 Oypre

Pazaea 3

Tewma 3.1.: VInrerpaasi,
3aBUCAIINE OT IIapaMeTpPOB

Tema 3.2.: DiinepoBbl HHTErPaIIbI

Tewma 3.3.: IIpeobpasopanue
Dypne

Tema 3.4.: AcuMIITOTIIUECKIIE
pa3A0KeHNs

Pa3zaea 3

Tema 1.1.:Mepa KopaaHa

Tema 1.2.: KpaTHsii nHTerpaa
Pumana

Pazaea 4




Tema 2.1.: Kpusrie

Tema 2.2.: Kpupoanneriinsie
MHTeTpaAbl

Tema 2.3.: IToTeHiinaapHbIE
BEKTOPHBIE 1045

Tema 2.4.: Dopmyaa I'puna

Pa3zaea 5

Tema 3.1.: IloBepxHoctn

Tema 3.2.: [ToBepxHOCTHEBIE
MHTerpaAasnl

Tema 3.3.: ®opmyaa Crokca

Tema 3.4.: Dopmyaa
Octporpaackoro- I'aycca

Tema 3.5.: O6mraa popmyaa
Croxca

Dk3ameH 1 cemectp

27

DK3aMeH 2 ceMecTp

27

Conep:xaHue TUCHUILTHHBI (MoayJIs1) 1

CEMECTP

Pa3zoen 1

Tema 1.1. DeMeHTBI TEOPUU MHOKECTB

1. CroiicTBa TEOPETUKO-MHOKECTBEHHBIX ornepanuil. @yHkiuu. CBoiicTBa 00pa3oB U Mpo-
00pazos.

2. Meto MaTeMaTHYE€CKON MHTYKITUH.

3. MomHocTs MHOKecTB. CUETHBIC M HECUETHRIE MHOKECTBA. Teopema Kanropa.

Tema 1.2. JleficTBUTEIIbHBIC YHCIIA

1. Monynb BemecTBeHHOT0 yucia. HepaBeHCTBa ¢ MOTyleM.

2. 'eomerpuueckast MHTepIIpeTaL|s BEIeCTBEHHbIX ycen. [IpeaenbHble TOUKH, OTKPBITHIE
U 3aMKHYTbI€ MHOXKECTBA Ha YMCIIOBOI npsiMoii. Paciupennas ynciaoBas npsmast.

3. HaxosxeHue rpaHeil Y4MciaoBbIX MHOKECTB.

Tema 1.3. HucnoBbie pyHKIIUU

1. Yucnossle pyHkMU. MOHOTOHHBIE, UETHBIE, HEUETHBIE, Iepuoguueckue GyHkuuu. Oc-

HOBHBIE JIEMEHTApHbIE PYHKIUH U UX I'padUKy.

2. Pemienue pyHKIMOHABHBIX HEPABEHCTB METOI0M HHTEPBAJIOB.

3. [Toctpoenne rpapukoB GyHKIUH.

Pazoen 2

Tema 2.1. Ilpesnen 4ncnoBoil mocae10BaTEIbHOCTH

1. HaxoxaeHue npesenoB YUCIOBBIX MociieaoBaTeNbHOCTeH. Tabamia SKBUBaIEHTHBIX MO-
cienoBatenbHocTel. CpaBHEHHE pocTa MOC/IeA0BAaTEbHOCTEH.

2. [TonnocnenoBaTenbHOCTH M YaCTUYHBIE Mpeieibl. BepXHUii 1 HIKHUM Mpeaesnsl mocie-

JI0BATEIbHOCTH.

Tema 2.2. Ilpenen uncnoBoit GyHKIUN

1. Haxoxaenue npeaenoB 4yuciaoBeIX GyHkuuid. Tabnuna skBuBaieHTHbIX pyHKIui. Cpas-
HEHHE pocTa (QyHKIMH.




2. PaznoxeHne OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH 10 IEPBOTO MOPSIKA MATOCTH.

3. OnpHocroponnue npezaensl. beckoneunsie npenensl GyHkuuu. YacTuaHbIE Tpeaebl,

BEPXHHUI M HWKHUHU Tpeenbl QyHKIUH.

Tema 2.3. HenpepoiBHBIE QYHKITHH

1. UccnenoBanue GpyHKIMHM HA HEPpepbIBHOCTE. Knaccuukarys Touek pa3pbiBa.

2. CBolicTBa HETIPEPHIBHBIX (DYHKIIHA.

Pazoen 3

Tema 3.1. IlpousBoanbIe U qU(GEepeHITHATBI

1. IlpousBoaHas GpyHKINH, €€ TeOMETPUUYECKHA i (PU3UIECKUN CMBICIL.

2. Texnuka mupdhepeHupoBanus GyHKINHA.

3. 'eoMeTpuueckue MpUIOKEHUs TPOU3BOHOM. [TprbmKkeHHOE BRIYMCIICHHE 3HAYCHUN

GyHKIHHA ¢ moMOIIBI0 TudGEepeHIINATOB.

4. Beicine mpousBoAHbie. Bricime quddepennmansl. @opmyna JleitOnuna.

Tema 3.2. OcHoBHBIE TEOpEMBI 0 Au(epeHInPYeMBIX (PYHKITHIX

1. Teopemsr @epma, Posus, Jlarpanxka, Komm. Teopema J{apOy 0 mpoMeXyTOUHBIX 3HaYE-

HUSX IPOU3BOJHOM.

Tewma 3.3. IlpaBuna Jlonurans

1. ITepBoe mpaBuinoJlonurans

Bropoe npasuiio Jlonurans

Heonpenenennoctu Apyrux BUAOB.

Tema 3.4. ®opmyna Teiinopa

1. Pa3noxeHne oCHOBHBIX 3JieMeHTapHbIX GyHKIMH 1o Gopmyne Teitnopa. [Ipumenenue Gpopmybl
Te#inopa ans Beraucienus npeaenos. [[pubnmkeHHbIe BEIYUCICHUS ¢ TOMOIIIBI0 (hopmyisl Teimopa.
Tema 3.5. [Tpunosxenus quddepeHImaIbHOTO UCUUCICHUS K HCCISTOBAHUIO (DYHKITHH.

1. Haxox1eHre npoMeKyTKOB MOHOTOHHOCTH U JIOKAIbHBIX SKCTPEMYMOB (PYHKIIUH.

2. Haxoxpaenwne rio0anbHbIX SKCTPEeMYMOB (DYHKIIMH, HEPEPBIBHOW Ha oTpe3ke. Haxoxxaenne
TOYHBIX T'paHeil QyHKIIUH.

3. Haxoxkaenwne BBITTYKJIBIX (YHKITUH U TOUEK TIeperunoa.

4. HepaseHcTBO MeHceHa 1 ero IpuMeHeHH S,

5. AcumnTotsl pyHkuu. [loctpoenue rpadukoB GyHKIHHI ¢ TOMOIIBIO TPOU3BOIHBIX.

Tewma 3.6. O6uiee moHsATHE TIpeea: mpeaes mo 6ase.

1. [Tonstue 6a3b1. [Ipumeps 6a3. [Ipenen ynciaopoii pyakuu 1o 6a3e. CBoicTBa GYHKITUN UMEIOIINUX
npezaen mo 6ase.

2. Ilpenen mo 'efine. DKBUBAJIEHTHOCTH JIBYX OIPEACICHUN MTpeelia B Cliydae CYETHO-TIOPOKIEHHBIX
0a3. DKBUBAJICHTHBIC 0a3bl, (UIBTPHI.

Pazoen 4

Tema 1.1. HeonpenenéHublii MHTErpal

1. OcHoBHble onpenienenusi. CBONHCTBa HEONIPEAEIEHHOT0 HHTerpasia. Tabnuia nepBooopa3HbIX
OCHOBHBIX 3JIEMEHTAPHbIX (QYHKLUH.

2. laTerpupoBaHie METOJOM 3aMEHbI U METOJIOM OJIBEACHUS (PYHKLUH 10/ 3HaK U de-peHnuana.
3. MnTerpupoBanue GyHKIUH 110 YaCTSM.

4. nTerpupoBaHue pallMoOHaIbHbBIX (PYHKIIUHA.

5. MHTerpupoBanue ApoOHO-ITMHEHHBIX HPPALIMOHAIIBHOCTEH.

6. Auddepenumanbuplii OMHOM.

7. laTerpupoBanue KBaJpaTUUHBIX UppanroHaabHocTel. [logcTanoBkH Ditnepa.

8. HTerpupoBaHye TPUTOHOMETPUUECKUX BBIpAKEHUN. Y HUBEpcallbHasl TPUTOHOMETpHYECKast
MI0JICTAHOBKA.

Pazoen 5

Tema 2.1. OnpenenéHublii HHTETpa

1. HaxoxaeHue onpeeeHHbIX HHTerpaioB no ¢popmyne HetoTona-JIelioHuma. 3aMmeHa ne-peMeHHbIX
Y MHTETPUPOBAHME MO YAaCTSAM B ONPEICICHHOM MHTETpale.



2. 'eomerpuueckue ¥ GU3NIECKUE MPUIIOKEHHS ONIPEACTICHHOTO HHTETpasia. Berancnenue miomaaei
IUTOCKUX (PUTYp B AEKAPTOBBIX U MOJIIPHBIX KOOpAUHATaX. Beruncienue 00beMOB TeIl U MJIOHIaIeH
noBepxHocTel BpaleHus. Haxoxienue neHtpa macc.

3. MaTerpain ¢ nepeMeHHbIM BEPXHUM TpeesoM. HenpepbIBHOCTh HHTETpalia [0 BEPXHEMY MIpeeny.
JuddepeHnnpoBaHue HHTErpaia 1Mo mepeMeHHOMY TPEJIEITy.

Tema 2.2. HecoOCTBEHHBIE HHTETPAIIBI

1. Beruncnenue HecoOCTBEHHBIX HHTErpaioB 1o ¢popmyine HproTona-JleiiOnuna.

2. UccnemoBanue Ha CXOAMMOCTh HHTETPAJIOB OT 3HAKOTIOCTOSIHHBIX (DYHKITUI C 0JTHOM 0CO00M
TOYKOM.

3. UccnenoBanue Ha CXOIMMOCTh HHTETPAJIOB OT 3HAKOMOCTOSTHHBIX (DYHKIIHIA C HECKOJIBKUMHU
0COOBIMH TOYKAMH.

4. VlccnenoBaHue Ha CXOAUMOCTh HHTEIPAJIOB OT 3HaKoTepeMeHHbIX (hyHKIuH. [Ipu3Haku AOens u
Jupuxiie cXo0AMMOCTH HECOOCTBEHHOIO MHTErpasa.

5. AGCOJIOTHAs CXOAUMOCTh HECOOCTBEHHBIX HHTErpaoB. Kputepuii Komm cxonumoctu
HECOOCTBEHHOTO MHTETpaa.

Tema 2.3. MeTpudeckue mpoCTPaHCTBA

1. [lonsiTe MmeTpuyeckoro nmpocrpancTa. [loHsATHE HOPpMUPOBAHHOTO NpocTpaHcTBa. [IpuMepsl
METPUUYECKUX U HOPMHUPOBAHHBIX MPOCTPAHCTB.

2. OxpectHOCTH. OTKPBITBIC ¥ 3aMKHYTBIE MHOYKECTBA, CBSI3b MEXKIY HUIMUA. BHYTpEHHOCTB,
MIPOM3BO/IHOE MHOKECTBO, 3aMbIKaHHE, BHEIIIHOCTh, TPaHUIIA.

3. [Ipenen GyHKIMU CO 3HAYCHUSAMH B METpUIeCKOM IipocTpancTBe. CBoiicTBa penena. [Ipenern
nocnenosarenbHoCTU. [Ipenen pyHkuu B Touke.

Tema 2.4. KoMIakTHOCTb B METPHUYECKUX ITPOCTPAHCTBAX

1. [Tomubie mpocTpancTBa. [IpuMeps! NOJHBIX TPOCTPAHCTB.

2. [IpenkoMIakTHbIE U KOMITAKTHBIE MHOXKeCTBA. Kpurepuii KOMIakKTHOCTH METPUYECKOTO
npoctpancTBa. KOMNakTHOCTh B TEPMUHAX MOKPBHITHH.

Tewma 2.5. HenpepbIBHBIE 0TOOpaKEHHUS METPUUECKUX TPOCTPAHCTB

1. HenpepwiBHOCTH B TOuke. HempeprsIBHOCTh Ha MHOKeECTBE. JIOKaJIbHBIE CBOMCTBA HETIPE-PhIBHBIX
GyHKIIHH.

2. OcHOBHBIE TEOPEMBI O HETIPEPbIBHBIX PyHKIUAX. CBOMCTBA (DyHKIIMIA, HEIPEPHIBHBIX HA
KOMIIaKTax.

3. [IpuHIMI CKUMAIOIIKUX OTOOPAKEHUHN U €ro MPUMEHEHHS.

Tewma 3.1. [IpousBoaubie u auddepeHImansl GyHKIHNE MHOTHX IEPEMEHHBIX.

1. Haxox/1eHre 4acTHBIX MTPOU3BOIHBIX U AuddepeHianon nepporo nopsaka. Mccnenoanue
byHkuuii Ha nuddepeHIpPyeMOCTb.

2. 'eoMeTpryuecKkuii CMBICIT YaCTHBIX MPOU3BOAHBIX. KacaTenbHast MI0CKOCTh, MOBEPXHOCTh YPOBHS,
IpaueHT.

3. HaxoxaeHue 4acTHBIX MPOU3BOAHBIX U MU (HepeHIINaTOB BHICIIUX MTOPSIIKOB.

4. ®opmyna Teinopa st pyHkiuii MHOrUX nepeMeHHbIX. Mcnonb3oBanue dopmynsl Teitnopa ans
MPUOIMKEHHBIX BHIYHUCICHHH.

Tema 3.2. JlokanbHbIE SKCTPEMYMBI (DYHKITUH MHOTHX TIEPEMEHHBIX

1. HaxosaeHue JOKaIbHBIX SKCTPEMYMOB (DYHKIIMIT MHOTHX ITEPEMEHHBIX.

Tema 3.3. HesiBHbIE QyHKIIMM

1. Haxox/aeHre 4acTHBIX MTPOU3BOIHBIX U AuddepeHinanoB HesiBHOU ¢yHkuuu. VccnenoBanue Ha
AKCTPEMYM HESIBHO 33JJaHHON (PYHKIUU.

2. HaxoxaeHne 4acTHBIX MPOU3BOAHBIX U AU PEPEHIINATOB CUCTEMA HEIBHBIX (DYHKIIHA.
I'eoMeTpuueckre MPUIOKEHUST TEOPUH HESIBHBIX (DYHKIIUM.

3. 3ameHa niepeMeHHBIX B TU(epeHITnaIbHBIX BEIPAKEHUSX.

Tema 3.4. YCIOBHBIN SKCTpEeMyM

1. Haxos1eHue YCIIOBHBIX 3KCTPEMYMOB METOJIOM CBOOOIHBIX AU(PPEPEHIINATOB U METOJOM
MHOXUTeNnen Jlarpanxa.

2 CEMECTP



Pa3zoen 1

Tewma 1.1. Yucnosble psiabl

1. UccnenoBanue cXo0AMMOCTH 3HAKONIOCTOSAHHBIXPs110B. [Ipu3Haku cpaBHeHus. IHTerpanbHbIi
npusHak Komu-MaknopeHa.

2. UccnenmoBanue CX0QMMOCTH 3HAKOTIEpeMEHHBIX psifioB. [Ipusnaku Jleitbnuna, AGens u Jupuxiie.
AGCoOTHAS CXOTUMOCTH PSJIOB.

3. UccnenoBanue cX0IMMOCTH IBOMHBIX U IOBTOPHBIX PSJIOB.

4. VccnenoBanue cX0IuMOCTH O€CKOHEUHBIX TIPOU3BEACHUI.

Pazoen 2

Tema 2.1. ®yHKIMOHATBHBIC TIOCICIOBATEIIBHOCTH U PSIJIBI

1. Haxox/1eHne MHOXKECTBA CXOMMOCTH (PYHKLIMOHAIBHOM M0CIIEI0BATEILHOCTH U €€ Mpe-/1eIbHON
byHKINH.

2. VccnenoBanue mocieIoBaTeIbHOCTH (DYHKIIH HAa PABHOMEPHYIO CXOTUMOCTb.

3. Uccnemoranue QyHKITMOHAILHOTO Psifia HA PaBHOMEPHYIO cxoauMocTh. [Ipusnaku Beiiepmpacca,
Abens u Jlupuxie paBHOMEPHON CXO0AUMOCTH (pyHKIIMOHAIBHOTO psna. Kpurepuit Komn
PaBHOMEPHOU CXOIMMOCTH (PYHKLIMOHAIBHOTO psizia.

4. TlpenenpHBIN epexo 1Mo 3HAKOM MHTETpaa u Npou3BoAHOM. [lowieHHOe HHTerpupoBaHre U
T epeHnpoBaHue.

Tema 2.2. CTenieHHBIE PSIIIBI

1. HaxoxxneHue paanyca U HHTEpBaJia CXOIUMOCTH CTerieHHOTo psana. @opmyna Komm-Anamapa.
JIENCTBHSI CO CTETIEHHBIMU PSAJIAMH.

2. Psn Teiinopa. PaszmoskeHre 0OCHOBHBIX JIEMEHTApHBIX QYHKIUH B psan Tetnopa. Pasnoxenue
¢byukuuii B psa Teitnopa.

3. CymmupoBaHUe CTeTIeHHBIX psiioB. Dopmysnel Ditnepa. CBolicTBa THITEPOOTHIECKUX PYHKITUH.
Tema 2.3. Paaer @ypoe

1. Paznoxxenne Gpynkumii B psig Oypbe Ha mpoMexyTke [-mt, 7t]. Pa3noxxenue mo cuHycam u 1o
KocuHycaM. Paznosxenue QyHKIMI B TPUTOHOMETPUYECKUH PsAJl Ha POU3BOJILHOM ITPOMEKYTKE.

2. Tlounennoe unTerpupoBanue u quddepenuuporanue psagoB Pypre. CymmupoBanue psiioB Oypobe.
Pa3zoen 3

Tema 3.1. UuTerpasl, 3aBUCSIIME OT TAPAMETPOB

1. UccnenoBanue paBHOMEPHOM CXOAMMOCTH MapaMeTpHUUeCKUX HHTerpaioB. IHTerpupoBanue u
g depeHInpoBaHNe HHTErPaIoB M0 MapaMeTpy.

2. Boluncnenue onpeieleHHbIX HHTETPAJIOB METO/I0M BBEACHUS MTapaMeTpa.

Tema 3.2. DitsiepoBbI HHTETPAIIBI

1. 'amma-dyukuus. bera-pynkius. Beiuncienue onpeeneHHbIX HHTETPAIOB ¢ IOMOIIbIO raMMa- U
6era-GyHKIUI.

Tema 3.3. IIpeoOpazoBanne Oypbe

1. CpoiictBa npeobpazoBanus Oypne. Dopmyna oOpaiieHusl.

2. Haxoxpaenue npeoOpazoBanuii ypoe.

Tema 3.4. AcUMIITOTUYECKUE PA3TIOKEHUS

1. Haxox/1eHre acCHMIITOTHYECKUX pa3iioxkeHuil GyHkiuil. [leiicTBus Hal aCHMIITOTHYECKUMHU
Pa3IOoKEHUSAMHU.

2. ®opmyna cymMmMupoBaHus Jitiepa-MakiopeHa.

3. HaxoxieHne acuMIITOTHK NapaMeTpudeckux nHTerpaion. Jlemma Batcona u meron Jlanmnaca.

Pazoen 4

Tema 1.1. Mepa Kopaana

1. Kputepuit uamepumoctu MHOkecTBa 1o XKopaany. CBoHCTBa U3MEPUMBIX MHOXKECTB. Mepa
MPSIMOTO NMPOU3BEJICHUSI MHOXKECTB. BaxkHel1e npumMepbl H3MEpPUMbIX MHOYKECTB.

Tema 1.2. Kparuslii uarerpan Pumana

1. CBenenue qBOMHOrO MHTETpaja K MOBTOpHOMY. [lepeMena nopsaKa HHTErpUPOBAHUS B IBOHOM
UHTETrpaje.

2. 3aMeHa NepeMEeHHbIX B IBOMHOM HHTETrpaJe.



3. CBeneHue TpOMHOTO UHTErpaa K moBTopHOMY. IlepeMena nopsaka MHTErpUPOBAHUS B TPOMHOM
UHTErpase.
4. 3ameHa NepeMEHHbIX B TPOIHOM MHTETrpalle.
5. l'eomerpuueckuii v GU3NIECKU TPUIIOKEHHS TBOWHBIX U TPOMHBIX HHTETPAJIOB.
Tema 1.3. HecoOGcTBEeHHBIE KpaTHBIE HHTETPAIIBI
1. UccnenoBanue Ha CXOUMOCTh HECOOCTBEHHBIX KPATHBIX HHTETPAJIOB.
Pa3zoen 5
Tema 2.1. Kpusie
1. [TapameTpu3anus IOCKUX U IPOCTPAHCTBEHHBIX KPUBBIX.
2. Haxoxxnenue JuinH KpuBBIX. HatypanbHas mapaMmerpusanus.
Tema 2.2. KpuBonmHelHHbIE HHTETPAIIBI
1. BriuncieHne KpUBOJIMHEHHBIX HHTETPAJIOB TIEPBOTO PO/IaA.
2. BeranciieHne KpUBOJIMHEHHBIX HHTETPAJIOB BTOPOTO POJIa.
3. ®u3nuecKue NPUIIOKEHHSI KPUBOJIMHEHHBIX HHTETPAJIOB.
Tewma 2.3. [loTeHIManbHBIC BEKTOPHBIE ITOJIS
1. IIpoBepka ycnoBwuii mosiHoro AuddepeHimana B OAHOCBIA3HON 00IaCcTH.
2. ®opmyna Herorona-JleltOana i GyHKIIMN MHOTHX TIEPEMEHHBIX. POTOp BEKTOpPHOTO TOJISI.
[upKynsus BEKTOPHOTO MOJIS BIOJIb 3aMKHYTOM KPUBOM.
Tema 2.4. ®opmyna ['puna
1. Beiuncrienue JBOMHBIX HHTETPaAIOB ¢ oMolIsio popMyisl ['puna. Beruncnenue miomaneit npu
MOMOIIY KPUBOJMHEWHBIX UHTErpasioB. Paznuuneie Gpopmbl 3anucu popmyssl ['prHa.
Pazoen 6
Tewma 3.1. IloBepxHocTH
1. [TapameTrpu3aius HIOBEPXHOCTEM.
2. HaxoxeHne kacaTelbHOM MJIOCKOCTH M HOpMajIu. Berurciienne nepBoi KBaapaTuaHoi hopMy
MTOBEPXHOCTH.
3. Berancnenue mioriaaei noBEpXHOCTEH.
Tewma 3.2. [ToBepXHOCTHBIC HHTETPAITBI
1. BeluncneHue NoBEpXHOCTHBIX MHTErPAJIOB IEPBOTO POJa.
2. Beruuciienne NoBepXHOCTHBIX MHTETpajloB BTOPOIO PoAa.
3. 'eomerpuueckue u puzndyeckre NPUIOKEHUS IOBEPXHOCTHBIX HHTETPAJIOB.
Tewma 3.3. ®opmyna Ctokca
1. BrlunicneHue NoBEpXHOCTHBIX HHTETpasloB Ipu oMoy popmyisl Crokca. Pasnuunble popmbl
3anucu Gopmyisl CTokca.
Tewma 3.4. ®opmyna "aycca-Octporpaackoro
1. Beruucnenue noBepXHOCTHBIX UHTETPaIOB MpU oMo1u Gpopmyisl Octporpaackoro-Iaycca.
Beruucnenue 065eMOB IpU MOMOILM TOBEPXHOCTHBIX HHTETpajioB. Paznuynbie popMel 3anucu
¢dopmynsl Octporpazckoro-Iaycca.
Tema 3.5. O6mas popmyna Crokca
1. BeiuncieHue BHEIIHETO MPOU3BEICHHs U BHENTHETo auddepeHiuana muddepeHnnanbHbX Gopm.
2. 3ameHa niepeMeHHbIX B quddepeHnnansHoi Gopme.
3. Obmas popmyna Crokca. Jlemma Ilyankape. @uznueckue npunoxeHus aupdepeHnaaTbHbIX
bopm.
7. Tembl 1a0opaTopHbIX padoT (JIaGopaTopHbIii NPaKTHKYM)
He npenycmotpens! yue6ubM minanom OOIT.
8. [IpuMepHas TeMaTHKA KypPCOBBIX padoT
He npenycmotpens! yue6ubM minanom OOIL

5.00pa3oBaTe/ibHbIE TEXHOJIOTHU



AKTHBHBIE M HMHTEPAKTUBHBIC (OPMBI: JICKIMH, NPAKTHUYECKUE 3aHATHs, KOHTPOJBbHBIE pPaOOTHI,
KOJUIOKBUYMBI, 3a4€Thbl U DK3aMEHbl. B TeueHue ceMecTpOB CTYIEHTHI PEIIAIOT 3aJadM, YKa3aHHBIE

mpernoaaBaTCICM.

6. Y4yeOHO-MeTOAUUYECKOE O00ecleYeHne CaMOCTOATEIbHOI padoThl CTy1eHTOB. OLeHOYHbIE
Cpe/CTBa /ISl TEKYIIero KOHTPOJISI YCIIeBAeMOCTH, IPOMEKYTOYHOM aTTeCTALMH 10 UTOraM
OCBOCHHS TUCHHUIIHHBI.

IInan camocTosiTeIbHOI PadOTHI

Ne i/ HanmeHoBaHMe TeMbI Buj camocrosiTe/ibHOM padoThI

Cemectp-1 DneMeHTBl TEOPUH Kontponsnas padora Ne 1
MHOYECTB.

1.1--1.3

JlelicTBUTENbHBIC YHCIIA.
Yucnossie GyHKITUN.

2.1-3.1 [Ipenen uncnoBoit HccnenoBarenbpckast TOMAaIIHAS
IIOCJICAOBATCIBHOCTH. pa60Ta Nel

[Ipenen yucnoBou
byHKINH.
[IpousBoaHas u
muddepennmar.

3.2-3.4 OCHOBHBIE TEOPEMBI O KonTponbnast pabota No2
muddepeHITupyeMbIx
dbynaknusax. [Tpasumo
Jlonuransa. @opmyna

Teinopa.
3.5-3.6 Jlpunoxxenue HccnenoBarensckas ToMaIHss
g depeHInaIbHOTO paGota Ne2

UCUUCTICHUS K
UCCIIEJIOBAaHHIO (PYHKIIUU.
OO111ee MoHsATHE TTPEJIeNna.
Heonpenenennsriit Kontponsnas padora Ne 1
uHTerpai. OnpeneaeHHbII
11,2122 unTerpan. HecobcTBeHHBIE
UHTETPaJIbI.

2.3,25, 31 Mertpuueckue Teopernueckuii Tect Nel
MPOCTPAHCTBA
.HenpepbpIBHOCTB CIIOKHOU
¢ynkuuu. OyHKIUU
MHOTHUX TIEpEMEHHBIX.
3.2,3.3,34 [IpousBoiHbIE N KontponsHas padora Ne 2
middepennnansl GyHKIUNR
MHOTHX TTEPEMEHHBIX.
®opmyna Tennopa.
JlokanbHBIE YIKCTPEMYMBI.
Y CIOBHBIN OKCTPEMYM.




Cemectp-2 YucnoBbie psibL. Kountponsnas padorta Ne 1
OyHKIMOHAIbHBIC

1.1, 2.1, MOCJIEI0BATEIBHOCTH U
pAIBI

2.2-2.3 Crenennblie psabl. Psibl HccnenoBarenbckast JOMAIITHAS
Dypre pabota Nel

3.1-34 Wurerpansl, 3aBucsnme or | Teopetuueckuii Tect Nel
napameTpoB. DUIEPOBHI
UHTETPAJTBI.
[IpeoOpazoBanue Pypoe.
ACHUMITOTHYECKHE
pa3IoKEHus.

Mepa XKopnana. Kparaeie Teopernueckuii Tect Nel
HHTErpasisl Pumana.
1.1,1.2,21, | KparHble HeCOOCTBEHHBIE
WHTETPATHL.

2.2-2.4 KpuBonuneiinsie Teopernueckuii Tect Nel
HWHTETPATHL.
IToTeHnmaabHBIE
BEKTOpHBIE noJia. Dopmyna
I'puna.

3.1-3.3 [ToBepxHOCTH. HccnenoBarensckas JOMaIIHIA
IToBepxHOCTHBIE pabora Ne 3

uHTerpaibl. Dopmyna
Crokca.

3.4-3.5 ®opmyna ["aycca- Kontposbhas padora Ne 1
Octporpazackoro. O6mias
dhopmyna Crokca.

OueHoYHBIE CPeCTBA ISl TEKYIIEro KOHTPOJISI yCIIeBaeMOCTH U MPOMEKYTOYHOM aTTecTalun

Kpurtepun oneHKH NpoMe:KyTOYHOM aTTecTranum B popMme 3a4era

Onenka | XapakTepucCTHKa TpeOOBaHUH K pe3ynbTaTaM aTTecTallu B (hopMme 3ayera

«3auyTeHo» TeopeTndeckoe coaepaHue Kypca OCBOEHO MOJHOCThIO 6€3 MPOoOesioB WIilH B
IEJIOM, UJTU OOJIBIIEeH YacThi0, HEOOXOIMMBbIE IPAKTUYECKUE HABBIKH PAOOTHI C
OCBOEHHBIM MaTepHalioM cpOPMHUPOBAHBI UIIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WM OONBIIMHCTBO MPEAYCMOTPEHHBIX paboueit mporpaMMoil yueOHbIX
3a/laHU¥ BBITOJTHEHBI, OT/ICTbHBIC U3 BHITIOTHEHHBIX 3a/IaHUH COJIepKaT
OIIIMOKH.

«He 3auTeHO» TeOpCTI/I‘-ICCKOC COJCprKaHnC KypCa OCBOCHO YaCTHYHO, HCO6XOILI/IMBIG HaBBbIKH

pa6OTLI HC C(I)OpMI/IpOBaHLI NN C(I)OpMI/IpOBaHLI OTACIBHBIC U3 HUX,




OOJBIIMHCTBO MPEAYCMOTPEHHBIX pabodeil yaeOHOU TPOrpaMMOid 3aJaHIi He
BBITIOJTHEHO JTHOO BBITIONHEHO € IPyOBIMU OITMOKaMHU, KA4ECTBO UX
BBITIOJTHEHUS OLIEHEHO YUCJIOM OAJIJIOB, OJTU3KUM K MUHUMYMY.

Kpurtepuu onieHKH NpoMeKyTOYHOI aTTecTanuu B popme Ik3ameHna

Onenka XapakTepucTuka TpeOoBaHH K pe3ybTaTaM aTTecTalluu B (hoopme
9K3aMeHa
«OTINYHO» Teoperndeckoe coaepkaHue Kypca OCBOEHO IOJHOCTbIO 0e3

MpoOesIoB, CUCTEMHO M TIYOOKO, HEOOXOIUMBIE NPAKTUYECKHUE HABBIKU
paboThI ¢ OCBOCHHBIM MaTepHuajioM C(OPMHUPOBAHBI, BCE MPEITyCMOTPECHHBIC
paboueli yueOHOM mporpaMMoit yueOHbIE 3aaHus BHIMIOJHEHBI 0E3yMpeyHo,
Ka4eCTBO HUX BBIIIOJIHEHHUSA OICEHCHO YHUCIOM 6aJ'IJ'IOB, 6J'II/13KI/IM K
MaKCHMYMY.

«XopotuIo» Teoperndeckoe conepkaHne Kypca OCBOCHO B IelIoM 0e3 po0eros,
HE0O0XOMMbIE TPAKTUIECCKUE HABBIKA Pa0OTHI C OCBOCHHBIM MaTEpPHaIoOM B
OCHOBHOM  C(POpPMHUPOBAHBI, MPEIYCMOTPEHHBIE  paboueld  yueOHOI
MporpamMMol yueOHbIe 3aJJaHHs BBITIOJHEHBI C OTIEIbHBIMA HETOYHOCTSMH,
Ka4eCTBO BBIMIOJIHEHHUS OOJBINIMHCTBA 33aJaHWW OIICHEHO YHCJIOM OalioB,
OJIU3KUM K MAaKCUMYMY.

«Y IOBJIETBOPHUT Teoperndeckoe conepkaHue Kypca OCBOEHO OOJbINEH YacThio, HO
eIIbHOY npoOeiabl  HE  HOCAT  CYHIECTBEHHOTO  XapakTepa,  HeoOXOJUMBbIC
NPaKTUYECKUE HABBIKM PaOOThI C OCBOCHHBIM MaTEpHAIIOM B OCHOBHOM
chopmupoBaHbl, OOJIBIIMHCTBO TPEIYCMOTPEHHBIX pabodeit yueOHOI
IPOTrpaMMOil Y4eOHBIX 3aJJaHUI BBINIOJHEHBI, OTIICIbHBIC M3 BBIMOJHCHHBIX
3aJJaHU COJIEPIKAT OLTHOKH.

«HeynoBnerBop Teopetndeckoe  conaep:kaHue Kypca OCBOCHO YaCTUYHO,
UTEJIBHO HEO0OXOMMBbIE HABBIKM pPabOThl HEe CHOPMHUPOBAHBI WUIU CHOPMUPOBAHBI
OTIeNbHBbIE W3 HUX, OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOI
IporpaMMOil yueOHBIX 3aJaHUil HE BBIMOJIHEHO IJMOO BBIOJHEHO C
rpyObIMU OMIMOKaMM, KQ4eCTBO WX BBITIOJHEHHS OIICHEHO YUCIOM OalioB,
ONU3KUM K MUHHMYMY.

MeToanyeckne yKa3aHHUs 110 OPraHU3aANHMA CAMOCTOSITEIbHON PadoThI CTY/ICHTOB
CamocrosTenbHas paboTa SBJISETCS OJHUM M3 BUAOB YU4eOHOH NEATETHLHOCTH OOYydarolIuxcs,
CIOCOOCTBYET Pa3BUTUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH, TBOPYECKOI'O
MOJIX0/a K PEeLIeHHIO MPoOeM yueOHOTo U Mpo(hecCHOHAIIBHOTO YPOBHS.



AynuTopHas caMOCTOATeNbHas padoTa o y4eOHOM TUCIMIUIMHE OCYIIECTBISETCS Ha y4eOHBIX
3aHSATUSX M10]] HENOCPEACTBEHHBIM PYKOBOJICTBOM IIPEMNOIABATEINS U 10 €r0 3aJIaHUIO.

BueaynuropHas camocTosiTesibHAs paboTa BBITIOJIHAETCS 0 3aJaHHIO MPEroaaBaTelis 0e3 ero
HENOCPEJCTBEHHOIO y4acTHsl.

Buabl 3aganuit 1uisi BHEAyIUTOPHOM CaMOCTOSITEIbHOU pabOThI, X XapaKTep, YUUTHIBATD
cnieun UKy u3ydyaeMon yd4eOHON AUCIUILIMHBI, HHIUBUAYaTIbHbIE 0COOCHHOCTH 00YUYaIOMIeroCs.

KoHnTpons camocTositebHONW pabOThl M OLIEHKA €€ PE3yJbTaTOB OPraHU3yeTcsl Kak €AUHCTBO
IByX opm:

1.CaMOKOHTPOJIb U CAMOOILIEHKa 00y4aroIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPETI0AaBATEIS.

Opranusanust ¥ pyKoBOJICTBO ayIMTOPHON CaAMOCTOSITeIbHOI padoThI

AynuTopHas caMOCTOsITENbHAs paboTa MO JUCLMILIMHE BHIIOJIHSAETCS HA Y4EOHBIX 3aHATUSAX IO
HEMOCPECTBEHHBIM PYKOBOACTBOM IPENoAaBaTels U M0 €ro 3aJaHuIo.

OCHOBHBIMU BHJIaMHU ayAUTOPHON pabOTHI CAMOCTOATEIBHON PaOOTHI SIBJISIOTCS:

- BBINOJHEHHE JITA0OPATOPHBIX M IPAKTHUUECKUX pabOT OCYHIECTBIISIETCS Ha JIaDOpaTOPHBIX M
MPaKTUYECKUX 3aHATHSAX B COOTBETCTBHM C rpadukoM ydeOHoro mpoiecca. s obecrieueHus
CaMOCTOSITENIbHOM  paboOThl MpenojaBaTesIMM  pa3padaThbiBalOTCd METOJUYECKHE YKa3aHWs 10
BBITNIOJIHEHUIO J1A00pAaTOPHOM /MPAaKTUUECKOW pabOTHI.

PaGora c nureparypoil, ApyruMu UCTOUYHMKAMU MH(OpPMALMU, B T.Y. HJIEKTPOHHBIMHU, MOKET
peaI30BbIBATHCS HA CEMUHAPCKUX W MPAKTUYECKUX 3aHATUSIX. JlaHHbIE MCTOYHUKU HH(QOpMAIUU
MOTYT OBITh MpEICTaBlI€Hbl HAa OyMa)XHOM W/WJIM JIEKTPOHHOM HOCHUTENSX, B TOM YHCIE, B CETU
HNuTtepner.

[IpenogaBatens GopMyaUpyeT 1esb padoThl C JAHHBIM U UCTOYHUKOM MH(GOpPMAIUH, ONPEAEsIeT
BpeMs Ha MPOpabOTKy JOKYMEHTa U GOpMY OTUETHOCTH.

Camo 1 B3aMMONPOBEPKA BBINOJHEHHBIX 33JaHUH Yallle BCErO UCIOJIb3YETCS HA CEMHHAPCKOM,
IIPAKTUYECKOM U JPYrux BUJax 3aHATuH. [IpoOneMHas /cuTyannoHHas 3a1a4a JOJKHA UMETh YETKYIO
(GopMyIHUPOBKY, K HEH JOJKHBI ObITh MMOCTABICHBI BOIPOCHI, OTBETHI HA KOTOPbIE HEOOXOAMMO HAWTH
u o0ocHOBaTh. KpuTepuum OLIGHKM NPaBWIBHOCTH pPELICHHUA MPOOIEMHON/CUTYallMOHHON 3a/ladn
JIOJDKHBI OBITH MU3BECTHBI BCEM 00YJaIONTUMCS.

Opranusanusi ¥ pyKOBOJACTBO BHEAYAUTOPHOI padoThI

BHreaynuropHas camocTosiTenbHas paboTa BBINOJHACTCA 10 3aJlaHUIO IIperoiaBaTess, Ho 0e3 ero
HEIOCPEICTBEHHOIO Y4acTHs.

[Ipu npenbsBIEHUH BUAOB 3aJaHUN Ha BHEAYAUTOPHYK CaMOCTOSITEIbHYIO padoTy
PEKOMEH/yeTCs UCMOJb30BaTh AU(P(EpEeHIUPOBAHHBIM HOAXOA K YPOBHIO IOATOTOBJIEHHOCTH
oOyyaromierocsi. Ilepen BbIMOJHEHHEM BHEAyIUTOPHOM CaMOCTOSATENbHON pPabOThl MpernojaBaTellb
IIPOBOJIUT KOHCYJBTALIMIO C ONpPENENICHUEM LEIU 3aJlaHMsl, €ro COJIepXKaHMs, CPOKOB BBINOJHEHMS,
OpPUEHTUPOBOYHOIO 00beMa paboThl, OCHOBHBIX TpeOOBaHMH K pe3yibTaraM paOoTbl, KPUTEPHEB
OLICHKH, (OopM KOHTpOJII M TepeuHs JuTepaTrypbl. B Iporecce KOHCYJIbTAallMU IPENojaaBaTellb
IPESYNpex1aeT O BO3MOXKHBIX TUIIHYHBIX OLIMOKAX, BCTPEUAIOLIUXCS MPU BBIIIOJIHEHUH 3a/IaHMsL.

Jns  MeToguueckoro obOecriedeHuss W PYKOBOJCTBA CaMOCTOSITEIbHOM paboToil B
00pa30BaTEIbHOM YUpPEXJAEHUHN pa3pabaThIBalOTCs ydeOHbIE TOCOOUS, METOAUYECKHE PEKOMEHIALUU
[0 CAMOCTOSITENIbHOM MOJTrOTOBKE K Pa3IMYHBIM BHJIAM 3aHATHI C y4€TOM CIEHUAIbHOCTH y4eOHOM
JMCLUUIUIMHBL, OCOOCHHOCTEH KOHTHHIEHTa CTYJEHTOB, 00bEMa U COAEP)KaHUS CaMOCTOSTEIbHOM
paboThl, hOpM KOHTPOJIS U T.1I.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIATbCA MHIAMBUAYAIBHO MM IPyNIaMH CTYAECHTOB
B 3aBHCHMOCTH OT LeJlH, 00beMa, KOHKPETHOH TEeMaTHKU CaMOCTOSTENbHOW paldoThl, YpPOBHS
CJI0’)KHOCTH, YPOBHS MOATOTOBJIEHHOCTH 00y4arOIUXCS.

Bunamu 3aganuii 11st BHEayIMTOPHON CaMOCTOSITENIbHON paOOThl MOTYT OBITh:

- JUId OBJIQJICHUS 3HAHMAMHU: UTEHHUS TEKCTa; COCTaBJCHUs IUIaHA TEKCTa; TIpaduuecKoe
n300pakeHNe CTPYKTYpbl TEKCTa; KOHCIEKTHPOBAaHUE TEKCTa; BBIMHCKM U3 TeKcra; paboTa co
CIIOBapsIMH M CIPaBOYHHMKAM; y4eOHO-MCCIIEZOBaTeNbCKas pabdoTa; MCIOJIb30BaHUE ayauo U
BHJIE03AIMCEN, KOMIIBIOTEPHON TEXHUKH U MIHTEpHET pecypcoB U Ip.;



- TS 3aKPeTUICHUS U CUCTeMAaTU3allK 3HaHU|: paboTa ¢ KOHCIIEKTOM JICKIMH; IIOBTOpHAs paboTa
HaJ y4eOHBIM MaTepHajOoM; COCTaBJIEHHE IUIaHA, TE3UCOB OTBETA; COCTaBJICHUE TaOmuI], peOycosB,
KpOCCBOpZOB, TJlOCCapusi Il CHCTEMaTU3alMu Yy4eOHOro Marepuasna; HW3Y4eHHE CloBapew,
CIPAaBOYHHUKOB; OTBETHl HAa KOHTPOJIbHBIE BOIPOCHI, aHATUTHUYECKass 00paboTKa TEKCTa; MOArOTOBKA
COOOLICHNH K BBICTYIUICHUIO Ha CEMUHApE, KOH(PEPEHIINN; TIOrOTOBKA

pedeparoB, TOKIAI0B; cCOCTaBleHHe Onorpaduii, 3a1aHnii B TECTOBOH Gopme U Jp.

- g GOpMUPOBaHHMS YMEHHUH: pelIeHue 3aJad W YIOpaKHEHUH 1o o0paslly; pemieHue
BApUATHBHBIX 3a7a4 U YIIPAXKHEHU; COCTaBIEHUE CXEM; PEIICHUE CUTYallMOHHBIX IPOU3BOACTBEHHBIX
3aJ1a; HOJArOTOBKA K JIEJIOBBIM U POJIEBBIM UI'PaM; IPOEKTUPOBAHUE U MOJIETUPOBAHUE Pa3HbIX BUIOB U
KOMIIOHEHTOB NPO(ECCHOHAIBHON /EATEIbHOCTH, MOATOTOBKA MPE3EHTALUM, TBOPUYECKUX MPOEKTOB;
MIOATOTOBKA KYPCOBBIX U BBIITYCKHBIX PA0OT; ONBITHO-IKCIIEPUMEHTAIbHAs padoTa; MPOEKTUPOBAHUE U
MO/ICTTUPOBAHUE PA3HBIX BUJOB M KOMIIOHEHTOB MPO(PECCHOHATBHOMN AEATEILHOCTH H JIp.

Jig  obecrnieueHuss  BHEAy[IUTOPHOM  CaMOCTOSITENIbHOM  pabOThl 1O  JMCUUIUIMHE
MpenojaBaTesieM pa3padaTbiBaeTCsl IMEpedYeHb 3aJaHui JUIsi CaMOCTOSITENIBHOW padOThl, KOTOPBIM
Heo0xo1uM 1111 3(h(PEKTUBHOTO yIpaBiIeHUs JaHHBIM BUIOM y4eOHOM 1€ATEIbHOCTH 00Y4arOIUXCsl.

[IpenogaBaTens OCYIIECTBISET YIPABJICHHE CAMOCTOSATEILHON pabOTOM, peryaupyer ee oobeM
Ha OJIHO y4yeOHOE€ 3aHSTHE U OCYUIECTBIISIET KOHTPOJb BBIIIOJHEHUS BCEMH CTyJIE€HTaMu rpynmsl. s
yno0cTBa MpenojaBareilb MOXET BECTH BEJOMOCTb YdeTa BBINOJHEHHS MHHUMYMa 3aJaHui,
HE0OXO0IMMBI JUI IOTTyCKa K UTOTOBOM aTTECTAllMU 10 AUCLUIUIMHE.

B mpormecce camocToATensHOM pabOTHl CTYAEHT MPUOOPETAeT HABBIKM CAaMOOPTraHHU3AIUH,
CaMOKOHTPOJIS, CAaMOYIIPaBJICHHs] U CTAHOBUTCA AKTHBHBIM CAMOCTOSATEIbHBIM CYOBEKTOM y4eOHOMH
NeSITeIbHOCTH.

CTyneHT caMOCTOSITENIbHO ONPENENsIeT PEKUM CBOEHM BHEayIUTOPHOI pabOThl U Mepy Tpyna,
3aTpauvBaeMOro Ha OBJIQJCHUE 3HAHUAMU W YMEHHUSMU MO KaXJIOM TUCIUIUIMHE, BBIMTOJHSET
BHEAYIMTOPHYIO pabOTy MO MHAWBHUIYaTbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOM MOJTrOTOBKH,
Oro/KeTa BPEMEHHU U APYTUX YCIOBHIA.

ExenHeBHO CTYNEHT [OJDKEH YIEeNSITh BBINOJIHEHUIO BHEAYAUTOPHOW CaMOCTOSATEIbHOU
paboTHI B CPETHEM HE MEHEE 3 YacoB.

[Ipn BBIMOTHEHWUW BHEAYAUTOPHOW CAMOCTOATEIBHOM pabOTHI CTYIEHT HMEET IMPaBo
oOpalarbcs K MpernojaBaTesio 3a KOHCYJIbTAllMEH C LENbI0 YTOYHEHHS 3aJaHus, (OPMbl KOHTPOJIS
BBITIOJIHEHHOTO 3a/1aHUS.

Marepuajbl A8 TNPOBeAeHHUS] TEKYLIero W MNPOMEKYTOYHOr0 KOHTPOJS 3HAHUIi
CTY/IEeHTOB
Bonpocs! 1151 O1lleHKH Ka4ecTBa 0CBOEHUS T CIUTLIUHBI

1. OmpeneneHrie MHOXECTBA, MOAMHOXKECTBA. MHOKECTBO, OTPaHUUYCHHOE CBEPXY (CHHU3Y), TPOCTO
OTpaHHYEHHOE.
Omnpenenenre TOYHOU BepXHel (HIKHEH ) TpaHU MHOKECTBA.

Omnpenenenre NpoCcToi, CIOKHOM, 00paTHON (PYHKIIUU.
Omnpenenenre 4eTHOM, HEUETHOM U MePUOIUIECKON (DYHKITHH.

Omnpenenenue Bo3pacraromieil, yopIBaromiel, CTporo MOHOTOHHON (YHKIIMH B TOUKE, Ha OTPE3Ke [a, b]
CrniocoObl 3a1aHus QYHKIUH.

Omnpenenenue nociea0BaTeNbHOCTH.

OmnpeneneHue Mocae10BaTelIbHOCTH, OTPaHUUYEHHOM CBepXY (CHU3Y), IPOCTO OIpaHHUUYEHHOM.
Omnpenenenne 6eckoHedHO 00mbIIoH (6. 6.) mocnenqoBaTenbHOCTH (OECKOHEUHBIN Tpeen).
0. Omnpenenenrie 6eckoHEYHO MamoH (0. M.) MOCIEA0BaTENHHOCTH (HYJIEBOH Mpeen)

1. Jloka3aTb TeopeMy 0 CyMMe JBYX 0.M. IOCIE0BATEIbHOCTEH.

12. Jlokazats T€OpeMy O pa3HOCTH JIBYX 0.M. ITOCIIEI0BATEIHHOCTEH.

13. Jlokazats TeopeMy 00 OrpaHMYEHHOCTH JIBYX 0.M. IIOCJIEJ0BATEILHOCTEH.

14. Jlokazats T€OpeMy O IPOU3BEAECHUH 0.M. Ha OTPAaHHMUYEHHYIO TIOCIIEI0BATEIBHOCTb.

15. Jlokazats Teopemy o nepexojie 0.M. B 6.0 mocie1oBaTenbHOCTh U HA000POT.

16. Onpenenenue cxoasuIecs NOCIeI0BaTEIbHOCTH (KOHEUHBIN TIpeaed).
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Jloka3aTh OCHOBHYIO TEOPEMY O CXOJSIIEHCS MMOCeI0BATEILHOCTH.
JlokazaTh TeOpeMy O €AMHCTBEHHOCTH IPEeJIelia CXOIAIIEHCS TOCIe0BATEILHOCTH.
Jlokazath TeopemMy 00 OrpaHUYEHHOCTH CXOSIICHCS MOCIEA0BATEILHOCTH.

JlokazaTh TeopeMy 00 apupMETHUECKUX JEHCTBUSAX CO CXOSMIIMMHUCS TIOCIECI0BATEIIEHOCTSIMH.
JlocTaTo4yHbIE YCIOBUS OTCYTCTBHUS IIPEEIIA MTOCIEI0BATEIBHOCTH.

Onpenenenre pacxoasiieics Nocaea0BaTeIbHOCTH.
Jloka3aTb OTCYTCTBHE Mpeieiia MOCIEA0BATEIbHOCTH (_ 1) { } 4 sm(( T I’”} { COS(TC nﬂ

%))

OmnpenencHre BO3pacTaroliei, yoObIBaroIei, CTPOro MOHOTOHHOM MOCIIE0BATEIbHOCTH.

Ornpenenenre HEBO3paCTAIOIIEH, Hey6I>IBa101ueI71 MOHOTOHHOM NOCJIE0BATEIBHOCTH.
JlokaszaTb TEOpEMY O CXOAUMOCTH MOHOTOHHOM rpaHqujﬂon MOCJIEI0BATEILHOCTH.

Teopema 0 cX0IUMOCTH TOCIIEI0BATEIILHOCTH g |1+ m | .
JlokazaTe TeopeMy 0 pezeie MPOMEKYTOUYHOM MOCIEI0BATEIbHOCTH.

Onpenenenrne KOHEYHOTO U OECKOHEYHOTO MPEIENoB (YHKIIMH B TOUKE.
JloctaTouHble yCIOBHS OTCYTCTBUS Npeaesa PyHKIUH.

Haiiti npenen gynxmmu f(x)=sin x, f (x) = cosx, mpu X —>00,
Omnpenenenue 6.M. 1 6.6. GYHKIIUN B TOUKE.
Omnpenenenue 6.M. PyHKIMI OJTHOTO TIOPSIKA.

Omnpenenenre 3KBUBAJICHTHBIX 0.M. QyHKIUH.
Omnpenenenue 6.M. QyHKIIMH 00JI€€ BRICOKOTO TIOPSIKA MAJTOCTH.

CaoiicTBa 3Ha4Ka © ( )

Omnpenenenue 6.0. GYHKIUNA OTHOTO MOPSIKA POCTA.

Omnpenenenue 6.0. GyHKIIMKA O0JIE€ BEICOKOTO TOPSIKA POCTA.

JlokazaTb mepByIO TEOpEMY O CYLIECTBOBaHHHU Tpenena (PyHKINUN B TOUKE.
Teopema 06 apumMeTnuecKknx ASUCTBUAX C TIpeaeIaMu (PyHKITHI.
Omnpenenenre 0THOCTOPOHHUX (ITPABOTO U JIEBOTO) MPE/IECIOB (PYHKIIMH B TOUKE.
Bropas Teopema o cymiecTBoBaHUU Ipesenia GyHKIUU B TOUKE.

JlokazaTb TeopeMy 00 apupMeTHUECKUX IEHCTBUSAX C HEPEPHIBHBIMU (DYHKIIUSMHU.
Jloka3athb nepBbIi 3aMeyaTesIbHbINA Mpee.

Jloka3aTb BTOpOM 3aMedaTesIbHbIN Mpeed.

Tabnuia SKBUBaJICHTHBIX (PYHKITHIA.

[IepBoe u BTOpoE onpeeneHus HenpepbIBHON PYHKIIUU B TOUYKE.

HcenenoBaTh Ha HENPEPBIBHOCTE QYHKIMIO Y =Sin nx,y =cosnx,y = x3,y=x*,y=e™ npu xeR .

HccnenoBarh Ha HenpephlBHOCTH GyHKIHo Y = 1N X mpu x)0 .

Omnpenenenre 0IHOCTOPOHHEH (JI€BOI U MPaBOii) HEMPEPHIBHOCTU (PYHKIIUU B TOUKE.
Teopema 0 HEMPEPBHIBHOCTH (HYHKIIMH B TOUKE.

Knaccudukarus Touek pa3pbiBa Q)%HKLII/II/I

Hcenenolsars Ha HENPEPHIBHOCTH (YHKIMH:
y = 1 1/x 1 1
sin—,y=cos—,y=e ,Y=— y=arctg— ,y:arcctg_ B Touke x=0.
X X 1+ 21/ X X

Jloka3aTb TEOpPEMY O HEIIPEPBIBHOCTH CIIOKHOMN q)yHKuHI/I B TOUKE.

Omnpenenenve npon3BoAHON GyHKIMU. Ee reomeTpudeckuii u GU3NYECKUI CMBICIL.
VYpaBHeHHE KacaTeIbHON U HOPMaJH K rpaduKy QyHKIUH.

Onpenenenue quddepeHurpyemMoit GyHKINU.

Jlokazath Teopemy o auddepeHupyeMocT pyHKIUH.

JlokazaTh TeopeMy 0 HellpepbIBHOCTH AU dhepeHIupyeMoil PyHKIHH.
Onpenenenue muddepeHnmana GyHKINH.



56. /lokazate TeOpeMy O MPOU3BOIHON CYMMBI 1 Pa3HOCTH JIBYX (DYHKITHI.
57. Jloka3zate TeopeMy O MPOU3BOTHON MPOU3BEACHUS ABYX (DYHKIINH.

58. Jlokazats TEOpeMy O MTPOU3BOTHON YaCTHOTO JABYX (DYHKLIHUH.
59. Mcxons u3 onpeeneHusi, HAalTH MPOU3BOAHYIO (QYHKIHH

y=x%y=x3y=x*y=sin ax,y:sin(axz),yzcosax,y=cos(ax2)yzeax,yze*axz,y:Z*aXZ y = Innx

65.Tabmuma npon3BOAHBIX 3JIEMEHTAPHBIX (PYHKITHIA.

66./lokazaTth TeOpeMy O MPOU3BOJHOM CIOKHON (DYHKIIUHU.

67.Jlokazate TEOpEMY O MPOU3BOAHOIN 00paTHON (DYHKIIUH.

68.Vcxons U3 TeopeMbl O TPOU3BOJHON OOpaTHOM (yHKIMM, HAWTH TPOU3BOMHYIO (YHKIUU
y = arctgx, y = arcctgx, y = arcsin x, y = arccos X.

69. Onpesenienre mapaMeTpUUYECKU 3aJaHHON (PYHKIIMH.

70.I1epBast mpon3BoOgHAs TApaMETPUUECKH 3aJaHHOU (DYHKIINU.

71.0aH0CcTOpOHHME (JIeBasi ¥ IpaBasi) IPOU3BOJHbIE (PYHKIIUU B TOUKE.

72.Teopema o cyIecTBOBaHUHU POU3BOAHON (DYHKIUHU B TOUKE.

73. Haiitn nponsBoayio Gy Y = |y = 3k y = IX* B Touxe x=0.

74. Jloxazatb MHBAPUAHTHOCTH (OpMEI TepBoTO AuddepeHinana.

75.CBoiicTBa nepBbIX AU PepeHnanoB.

76. Tabnuia nepBeIX quddepeHIuaios.

77.Onpenenenre Bo3pacTraromieil, yoplBaroliei, CTporo MOHOTOHHOM (PYHKITMH B TOUKE.

78. JlokazaTh TEOpEMY O JOCTATOYHBIX YCIOBUSIX MOHOTOHHOCTU TuddepeHnnpyeMon QyHKIUN B
TOYKE.

79. OnpenenieHre TOYEK JOKAIbHOTO MaKCUMYMa, MUHUMYMa, SKCTpeMyMa (QyHKIUH.

80. loxazatr Teopemy dDepma (0 HEOOXOIUMBIX YCIOBHUSAX OHKCTpemMyma auddepeHIupyemMoit
GbyHKIUN).

81. Onpenenenne cTalimoHapHOU TOukH AuddepeHIupyeMont GyHKITUH.

82.Jlokazarp Teopemy Poisist (0 Hyse mpou3BOIHON ).

83.Jlokazatb Teopemy Jlarpanxa (hopmyrna KOHEUHBIX MPUPAIICHUH ).

84.Jlokazath Teopemy Kot (06001ieHHas Gpopmysia KOHSUHBIX TPUPAILICHUN ).

85.IIpaBuio Jlonuras.

86. Dopmymna Teitnopa.

87.HanucaTb nepBble TpU HEHYIEBBIX 4ieHa psja Teinopa pyHkuuu y = x*, y = x> BTOUKEe X, =1.

88.Dopmyna MakiopeHa.

89. Hamucatp HepBbIe TpU HEHYJIEBBIX YjieHa psna Makiopena byHKIHN
y=(x-2)"y=(x=1y=(x-1).

90. /loka3aTh TeopeMy 0 HEOOXOAUMBIX YCIOBHSIX SKCTpEMyMa (QyHKILUU.

91.0Onpenenenne KPUTHIECKON TOUKU (DYHKITHH.

92.Jloka3aTh TeOpeMY O JOCTATOYHBIX YCIOBHSIX 3KCTpEMyMa (DyHKIIHH.

93.0npenenenue BIMYKION (BOTHYTOM) nuddepeHrpyeMoit GyHKINU.

94.Teopema 0 1OCTaTOYHBIX YCIOBUAX BBITYKIOCTH (BOTHYTOCTH) T depeHIpyeMoi GyHKINN.

95.0mnpenenenue Touku neperuda auppepeHupyeMon GyHKIUH.

96.Heob6xoauMble YCIIOBUS TOUKHU Neperuda quddepeHunpyemMoit GyHKIUH.

97.JloctaTouyHble yca0BUs TOUKH Nepernda auddepeHnupyeMont GyHKIHH.

98.0mpenenenue HaKJIOHHOM (TMPaBOM, JIEBOW) U BEPTUKAIBHOM acCUMITOT Tpaduka QyHKIHH.

99.Teopema 0 HaKJIOHHOW acCUMIITOTE rpaduka QyHKIHH.

JlonoTHUTEIbHBIE BOTPOCHI
1. Bcskas nmu nudepennupyemast GyHKIUS SBIISETCS HEMPEPbIBHOM ?
2. Bcsxast nu HenipepbIBHAs PyHKIMSA SBIsIETCS UG PepeHpyeMoit?
3. Bcsxas nu muddepenumpyemast B Touke QyHKINS UMEET KacaTeJIbHYIO K IpauKy B 3TOH TOUKe?



N A

Beskas nu cranimoHapHasi TOUKa SIBJISIETCS KPUTHUECKOM ?

Bcesikast i kpuTHdeckast TOUKa SBISETCS CTAlMOHAPHOM?

CymiecTByeT 1 KacaTenbHas K rpaduky quddepeHnupyeMoil GyHKIMHA B TOUKE eperuda’?
B nr0001#i 11 KpUTUYECKOM TOYKE CYIIECTBYET KacaTeabHas K TpaduKy?

B 106011 11 cTanimoHapHOM TOYKE CYIIECTBYET KacaTreiabHas K rpaduKy?

KonTpoabHbie padoTsl

KonTtposnsHast padora Ne 1.

Brrunciienue npenenos.

Mart. AHanus. Nel Mat. AHanmn3. Ne2
Bbluncantb npegensi: Bbiuncantb npegensi:
(X% +x+1) lim (5" - 4)ctg (1)
lim |—2— |
1) x>1
X—>oo\ X+1 )
)
_ In(x — 2)
(1= % )in(x) lim™—
lim Vo7 2)x»3 X —3X +X—-3

2) o1 X =23 +2x =2 +1

Iim( osan)tg(H) “mﬁﬁTf Winke

1

C 3) xot X— \/:(

3) x>1
20
. /posan -1
lim 31,;;;;1 3 Y lim Sinz 2y~
4) x>-1 X2
. |(x3 +X +l)
,/1* XS“'X liml___
lim x—>ook X -El )

5) x—0




Mart. AHanus. Ne3 Mart. AHanus. Ned

Bbluncnnto npeaenbl: Bblumncnntb npeaenol:
t .
”mlfth\CQX lim (1+In(x+1)—1In x)*
1) x>

tg(x = 2)In(x =1
(3— ﬁH—7—) lim Q()i )B(X )

lim 3 ¥ 2) o2 X —8x +16
2)x»2 X —2X +4x-8

i (#-3) limve~ -1
xeltﬁ(X_—n_ 3) x>l Sin X
3% -2
3 -1 H
fim X lim___

4) o1 2—4/X+3

3)

4) x>0 In cos2x

2 X . ink
Iim(2x2+3x—1) ||m(4>@|_)( )'
5) x>0 2X —=3x —1) 5) x>0

KonTtponbras padora Ne 2.

[TpousBonHas GyHKIINUH.

Mart. AHanm3. Nel

;Y= tg(W)ln(3x+2)

1) HaliTn npounsBoaHyto * ;

' 1"
yx yxx _ y .
2) HaiiTv nponssoaHble , oT GyHKUMM y=Y(X), 33JlaHHOI NapaMeTpUYeCKH:

X = e—Zt(Z—tZ) y:e—Zt(t2 +2t) _

' 1"
] Y ¥Yx _  HonBHO:
3) HaifTn npousBsogHbie , oT GYHKUMM y=Y(X), 3a4aHHOM HEABHO:
y- —=2Iny — x* = 2¢*

’

1
4 — 4cos(x) ( X —
- - X
Ilm 4X2 IImKSian

4) Bolumcauts cneayiowme npegensi: X0 ;0




=1 X
Mart. AHanus. Ne2 y o ¥ \ }

\/— ctg(3x+2)
1) Hantu npousBoaHylO ;

yr yn
2) Haiitu npousBogHble X XXor bYHKUMK y=y(X), 3a4aHHOIM NapaMeTPUYECKN:

X =5t + ctg(5t) y =5t — tg(5t)

’ ’

' "
. X XX o

3) HaitiT npousBoaHble , oT PpYHKLMM y=y(X), 3a4aHHOIN HEABHO:

y*x + In(sin x) =sin y
1
- In(cos(4x)) - (tgx
lim 4x |IIII| Sfﬁ—)J
4) BbluMcanTb cnegytowme npegenbl:  x—0 ; X0 \ J
== X
Mart. AHanmns. Ne3 y bUD\ /

1) HaliTn npousBoaHyo y :

K/_3 In(5x +2) ;

yr yn
2) Hantu npounsBogHble X , ot dYHKUMK y=Y(X), 334aHHOM NapaMeTPUYECKHU:

x = 2t —sh(2t) y=2t-ch(2t)

7 7

! "

o X XX o
3) HaitiT npousBoaHble , oT PpYHKUMM y=y(X), 3aaHHOI HEABHO:

y?x + In(cos x) = cos y

’

_ X% —sin x? ||m (tg X)thX
|ImT. A

4) Bbluncnntb cnegytowme npegensl: x>0

Mart. AHann3. Ned y’ y—btg\ A }

r th(3x+6)

7

1) HaliTn npom3BogHyto

Y.

2) HaiAiTn nponsBoAaHble , oT dyHKUMM y=Y(X), 3a4aHHOI NapamMeTPUYEeCcKM:

X =e*cht y=esht

7 ’




[/ 14
. Yx yxx .
3) HaliTu npousBoaHblie , OT PYHKLMM y=Y(X), 3a4aHHOI HEABHO:
2y? +In(sin x) = xcos y

’

. Xtgx—=sin?x - ctgx
I|mg5—2 lim (in(ex + )

4) BbluncauTb cnepyowme npeaenst: <0 X ; 0

KonTtponsHas padora Ne 3.

Juddepenunan GyHKINN U TPOU3BOIHAS BBICIIETO MOPSIKA.

Mart. AHann3. Nel

’

2/ 3 )In(3x+2) '

1) Haittn puddeperumnandy: Y = tg( X
2) Haitru npomssoanyio yi0o:; ¥ = (2X; +X)In(2x+1)

3) Pa3noxuTb GYHKLMIO MO LieNIbIM HEOTPULIATENbHBIM CTENEHAM ABYYeHa X+2 [10 YeTBepToro
ynema: Y = Sm(G - 2X)_

4) Pasnoxutb No uenbim HeoTpuuaTe/ZibHbIM CTEMEHAM I'IEPEMEHHOﬁ X:

2cos(x2 )— 2

y = [+sin(x?) 10 yzln—xez— 12

Ao 4neHac ; Ao4yneHac

Mat. AHann3. Ne2

y = th(W)dg(3x+2)

1) Halitu auddepeHuyman dy: ;
2) Haitt npoussogHyto y©0; Y = (3%, +2x)cos(3x +2)

7

X—2

3) Pa3noXnTb GYHKLUMIO MO LLe/IbIM HEOTPMLATEIbHbIM CTENEHAM ABYYNEHA

y:

FE

4) Pas3noXXutb N0 UenbiM HEOTPULLATENbHBIM CTEMEHAM I'IEpEMEHHOﬁ X:

A0 4YeTBepToro

YyneHa:




e* -1

Y=3\/W_) xe Y7 In_xz_ x4
JouneHac fouyneHac .

’

Mart. AHanuns. Ne3

x/ 3)In(5x+2) .

1) Haittn guodeperuymandy: Y = COS( X ;
y = (3, +X)sin(3x +1)

7’

2) Haitw npoussogHyto y(100):

3) PasnoxuTb d)YH KUMIO MO LesibiM HEOTPULLATE/IbHbIM CTENEHAM BY4/1€HA X+ 3 A0 4YeTBepToro

In(1-2x)

unema: ¥ =
4) Pa3noXuTb NO LLeNbIM HEOTPUL,ATENbHBIM CTENEHAM NepeMeHHO X:
6sin (x2 )— 6x?
y =* fcos(x 12 yzln—xs— X8

Ao 4neHac ; Ao4yneHac

Mart. AHann3. Ne4

y= Ctg(i/?)th(sme) |

7

1) Halitu guddeperumandy:
2 (3x+1)

2) Haiitn npoussoaHyto y50: Y = (ox+x )2

3) Pasnoxutb ¢yH KUMIO NO UenbiM HEOTPULATE/NIbHBIM CTENEHAM OBY4Y/1I€HA X _4 A0 4YeTBepToro
y =
4) Pa3noxutb no uenblMm HEOTPUNUATE/IbHbIM CTEMEHAM HEPEN\EHHOﬁ X:

e —2x -1

y=4f=sin(x%) 15 y=|n_2_2_x X3
; pouneHac .

Ao 4neHac ;

YyneHa:

KonTtponsHas padora Ne 4.

HCOHpC,Z[CJ'ICHHLIfI HUHTCIrpall.



Mart. AHanus. Nel

Bbluncnntob:

) J(9x - 6X 2)e 7X+1dx’ ,

2X+1

J

dx

7’

N12x —4x* -5

3) - , 4)

[ ((cos? (2¢)-sin * (4x) dx

’

5) Pa3noxuTb Ha NpocTeine MHOXUTENN:

4x% +14

Mart. AHanuns. Ne2

Bbluncnnto:

) [ arcsin ( 29dx

J’ 3x-1 dx

N3+ 6x —9x?

2+ 4%% g
Jilge
3) ,4)

f (cos*(3x) - sin®(4x) ) dx

5) Pa3noxutb Ha npocTeiwne
MHOXXUTENnn:

9 — 2x?

(1- 256x" )" (4x" + 5x +1)(64%°

_1)

Mart. AHann3. Ne3

Bbluncnnte:
I(4x —3X 2)cos(4x)dx
1) 2

7

3x+4

J

J

dx

V12 - 12x - 9x?
. 'f (sin*(2¢) - cos*(2x) ) dx

16 -17x°

@T@f’a_ff

5) Pa3noKuTb Ha NPOCTEMLLNE MHOKUTENN:

152 — 2x?

Mart. AHanus. Ne4

Bblumncants:

) j X, In,(3x) dx

, 2)
J‘ 4x +1 dx
V8 + 4x — 4x?
J' 9x +8
5 dx
3) ’ 4)

J. ((cos* (5x) - sin3(3x) )dx

5) Pa3noutb Ha npocteiniune
MHOXUTeNun:

74%% + 90

4 2 2 3

2 cemecTp.

KontponsHas padora Ne 5.

OHpC,Z[CJ'ICHHLIfI HUHTETpAl U €T0 IMPUIIOKCHUS.




Mart. AHanus. Nel

1) HaliTu onvHy gyru Kpusoii

X2+ y? =4y +4x—4
, OFPaHNYeHHOM
npsamom

<
X+y<2 , 06bem Tena, NoJIy4eHHoro

BpalleHnem gaHHon ¢urypbl BoKpyr ocu Oy,
nsowasab NoBEepPXHOCTM AaHHOrO Tena.
2) Bbiuncautb nnaowaab Gurypbl, 3agaHHoOM

napameTpUYecKu:

[x =10(t -sin t)
V= 10(1—cost) y=15

7 ’

(0<x<20m,y>15)
3) BbluMCAUTL NaowWwaab purypsbl, 3agaHHoOM

>
B NoNAPHbIX KoopAyHaTax: | = 1T COSP

r<i.

T

J X C0S 2xdx

4) BblUMCANUTb MHTErpan:

Mart. AHanus. Ne2

1) Haitu anvHy ayrvu KpuBow

X2 +y* =6y +2x—6
, OFPaHMUYEHHOM

y+x=0

npAMoMn , 06bem Tena, NoJiydeHHoro

BpaLLeHMEM AaHHOM GUrypbl BOKPYT OCK

Ox,
nJoWwazb NOBEPXHOCTU AAHHOTO TENa.
2) BbluncauTb naowaab Gurypbl, 3afaHHOM
napamerpuuecku: Y 8- 4‘/3_,
Jx =8(t—sint)
y =8(1—cost)

L
(0<x<16m,y>8-43)

?

3) Bblumcantb nnowasb Gurypbl, 3a4aHHOM

< 2ci
B NONIAPHbIX KOOPpAUNHATaXxX: r<3sin 3(P ,

r=1.

4) BblYNCAUTb MHTErPaAnN:
1

27_[x3 ‘\A—sz dx
0

Mat. AHann3. Ne3

1) Haintm annHy ayrv KpMBeoi

X2 +y? =2y +6X—6
, OTPaHNYEHHOM
npaAmomn

<
X+y= 2 ) 0bbem Tena, Nnoay4eHHOro

BpaLlleHnem gaHHoM ¢urypbl BOKpyr ocu Oy,
naowaab NOBEPXHOCTN AAHHOrIO Tena.
2) BblumcauTb naowaab urypbl, 3a4aHHOM
napamMmeTpuyeckun:

X = 6? —sin tg

Ly =6(1-cost) y=3

’ ’

Mart. AHanus. Ne4

1) Hantu anvHy ayru Kpusown
X* +y? =4x -8y -16

, OTPaHUYEeHHOM
npAMon

—-y2>
X=y= 8 , 06bem TeNna, NONYy4eHHOTO

BpallleHMeM AaHHOW GUrypbl BOKpPYT ocK
Ox,

naowaab NOBEPXHOCTKN AaHHOTIO Tena.

2) BblumncaunTb niowaab Gurypsl, 3agaHHoOM

y=12+6\3

napameTpuyeckn:




(0<x<12m,y>3)
3) BblumMcanTb naowaab Gurypbl, 3a4aHHOM

S Qi
B MOIAPHbIX KOOPAMHATAX: r=3sin4¢ ,

r<i.

1

75! x> ‘é —5x3dx

4) BblYMCAUTb MHTErpan:

=12(t—sint
f;/ = 12((1— clost))

(0<x<2mm,y>12+6 )

3) Bblumcantb naolaab GuUrypbl, 3a4aHHOM

e
8 nonApHbIX koopaurarax: | 1T SN @

r<i.

xsin 4xdx
4) Bbl4MCAUTb UHTErPan:

KonTponsnas padorta Ne 6.

@yYHKIIMY MHOTHX IEPEMEHHBIX.

Mart. AHann3. Nel

1) HalTtun nonHbit auddepeHuyman BToporo

2
nopsakKa dou BTOPYHO YaCTHYO NPOU3BOAHYHO

0%
oy* u=f (&,n)
oT PyHKUMM ,T,

€ =3x —2y,m = —-3x — 2y?

ne

2) Ana dyHKumum z=12(x) HaNTWN YacTHble

npon3soaHble NepBoro 1 BTOpPOro nopAaaka
2x? —3y —22% =sin(3z2)

3) BBoAas HOBble HE3aBUCUMbIE NEPEMEHHbIE,
npeo6pasoBaTb ypaBHEHUSA

2
GZ_I_MZO &zy,n:x
OXoy X oy X
, ecnum
4) NiccnepoBaTb Ha SKCTPEMYM
7 =¥V (2-4x2 +2y)

Mart. AHanun3. No2

1) Haiitn nonHbI guddepeHumnan
BTOPOro

2
nopsaakKa dou, BTOPYHO YaCTHYIO
o
NPOU3BOAHY!IO X" or dyrkun U = f(};,n)’

£ =3x* -2y, =5y - 3x
roe

2) Ana dyHKumMm z=2(x,y) HaNTK
YacTHble

npon3soaHble NepBoro n BToporo
nopAagkKa

32 —2y -2z = In(22)

3) BBoaa HoBble HE3AaBUCKMMbIE
nepemeHHble,

npeobpa3oBaTb ypaBHEHMA

oz 1oz _
X0y YOX E=ym=xy

, ecnu

4) UccnenoBaTb Ha 3KCTPEMYM




7 =52 (4x +2y? —4)

Mart. AHanuns. Ne3

1) Haiiti nonHbii guddepeHuman BTOporo

2
nopsakKa dou BTOPYHO YACTHYIO MPOU3BOAHYHO

R
u=f (&,n)
oT GYHKLUUM ,T

€ =4x+2y>n =2x -3y

ne

2) Ons dyHKUMM z=12(x,Y) HaWTU YacTHble

npon3soaHble NepBoro M BTOpPOro nopAaakKa
3x—2y? —322 =cos (32)

3) BBOAA HOBbIE HE3aBUCHMbIE EPEMEHHDIE,
npeobpasoBatb ypaBHeHUs
&z lor X

+ o) é = Zy,n =
ooy Yo y

, ecnu

4) NiccnepoBaTb Ha 3KCTPEMYM

7 =e¥X(2x -y +2)

Mart. AHanus. Ne4

1) Haiitn nonHbI guddepeHuman

2
BTOPOro NopAaKa dou BTOPYHO YaCTHYIO
o%u
NPOW3BOAHYIO O3y ot dyrkimn U= f(&,n)'
£ =3y —2x,1n = 4x*> -6y
roe

2) Ana dyHKumMM z=12(x, ) HalTn
YyacTHble

npon3soaHble NepPBOro n BTOporo
nopAagkKa

32 +3y -32=8

3) BBoAs HOBble He3aBUCUMbIE
nepemeHHble,

npeobpa3oBaTb ypaBHEHUA

*1 oz
——4 —=0
OX oy

E=2x* +3ymn =X

, €Cnn

4) UccnenoBaTb Ha 3KCTPEMYM
7=eY(3x* -6y —6)

KonTtposnrsHas padota Ne 7.

[loBTOpHBIE UHTETPAJIBI.




Mart. AHanus. Nel

H xydxdy
1) BblumcauTb D ,roe D:
X2+ Y2 < 2% X2 +y? <2y

2) U3meHUTb NopaaoK UHTETPUPOBaAHUSA

1 Jx 2 2@
Y[dx'[)f(x, y)dy+_[dx f (x, y)dy

t[ [ £ (x, y)dxdy

3) B gBOMHOM MHTErpasne
nepemnTm

K NONMAPHbIM KOOPAWHATAM U PaCCTaBUTb

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

4) C NOMOLLbO ABOMHOrO MHTErpana BbIMUCANUTb

naowaab ¢purypbl, orpaHUYEHHOM IMHUAMMU:

xy:4ly:4x,y:1.

Mart. AHanus. Ne2

_[ _[ xydxdy

1) Bblumucauts D ,roe D:
X2+ Yy <X, X2 +y? >4y,y>0

2) U3meHUTb NOPAAOK UHTETPUPOBaHUSA

e Inx e? 2-In x

_[dx _[ f(x,y)dy + .[dx Iof (x, y)dy

! [ £ (x, y)dxdy

3) B aBOiHOM UHTerpane
nepenTu

K NONAPHbIM KOOPAWUHATAM U PACCTAaBUTb

npeaesbl UHTErpuposaHua. D:
X2 +y? <-By,y>-4.5 x>0

4) C nomolLblo A4BOMHOro UHTerpana
BbIYUCUTD

naowaab ¢burypbl, orpaHUYEeHHOM
JNIMHUAMMA:

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

’

Mat. AHann3. Ne3

” xydxdy
1) Bbluncamtb D ,roe D:
X2+ Y2 <AX, X2+ y? <-4y

2) U3MeHUTb NOPALAOK UHTErPUPOBaHUA

2 x 6 Jl2t4x@
de_[f(x,y)dy+£dx Jf(x,y)dy

J £ 0 y)axdy
3) B gBOMiHOM MHTerpane D
nepemnTtu

K NONAPHbIM KOOPAWMHATAM U PaCCTaBUTb

npeaenbl HTerpuposaHus. D:
X2 +y?> <2y,y<15 x>0

Mart. AHanus. Ne4

J;J xydxdy
1) Bblumcautb ,roe D:
X4y <2 X2 +y* <-2y,y<0

2) I3MeHUTb NOPAAOK MHTErPUPOBAHMA

5  Jiox—x@ 10 J50-5x
de OI f (x, y)dy +de Iof (x, y)dy

J f 0 y)axdy
3) B gBOViHOM MHTerpane b
nepenTu

K NONAPHbIM KOOPAMUHATAM U PaCCTaBUTb

npeaenbl NHTErpupoBsaHus. D:
X2+ y? <-2x,x>-15 y>0




4) C noMoLLbiO ABOMHOIO MHTErpasa BblYMCANUTb 4) C nomoLbio ABOMHOIO MHTErpana

naowaab ¢purypbl, orpaHUYeHHOM AMHUAMMU: BbIUMUC/IUTb
— y2 —5_ - o
y=x"+5y=5-x,x=2 naowaab Gurypbl, orpaHNYeHHoM
! JNHUAMMU:

y=x>x=2+y*,y=0,y=4
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BOl'[pOC])I K I3K3aMEHY

1 cemecTp

1. Axcuomsl [leano HatypanbHbIx yncen. Koneunsie MHOKecTBa. OCHOBHAsI TEOpeMa O KOHEU-HBIX
MHOJKECTBAX.

2. CpaBHEHHE MHOXeECTB M0 MoITHOCTH. Teopema Kanropa-bepumireiina. Teopema KanTopa o
MOIITHOCTH MHOKECTBA MOIMHOKECTB. MOIIHOCTh KOHTHHYYMA.

3. AKCHOMBI JIEHCTBUTEILHBIX YUCEN. TeopeMbl 0 TOUHOM BEpXHEH W TOUHOM HIDKHEH TpaHHu.
[Tpunnun Apxumena. Teopema o INIOTHOCTH PALMOHAIBHBIX M UPPALIMOHAIBHBIX YHCEN.

4. TeopeMa 0 MOIITHOCTH MHO>KECTBA ICHCTBUTEIILHBIX YUCE.

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

6. [Ipenen uncnoBoit mocneaoBaTeNbHOCTH. CBOMCTBA CXOISIINXCS MOCIEA0BATEIIBHOCTEH
€IMHCTBEHHOCTD IpeJiesia, OTPAHUYEHHOCTb CXOIAIIENCS MTOCIIE0BATEIbHOCTH, CBOMCTBO
YCTOMUMBOCTH, MTpeiesl MOAYIISA, IPEEIbHbII epexo B HEpaBeHCTBAX, CBOMCTBO JIMHEHHOCTH.

7. CBOMCTBa CXOAIIMXCS OCIEI0BATEIbHOCTEN: IPEICNIbHBIN NEepeXxo B IPOU3BEICHUH U B
YAaCTHOM.

8. TeopeMsl 0 npeziesie HeyObIBaroIIel 1 HEBO3PACTAIOLICH MOCIEI0BATENILHOCTH.

9. Yucro e.

10. Teopema IllTonb11a.

11. Teopema o mpenene npoMexyToyHoi nocnenosarensbHocty. [Ipunnun Kanropa o Bio)xeH-HbIX
OTpe3Kax.

12. Ilpunuun bonenano-BeliepiiTpacca o cXoa1eHCANIONOCIE0BATENEHOCTH.

13. Kputepuii Kommu cxonumocTH nociae10BaTeaIbHOCTH.

14. Onpenenenue npeaena unciaoBoi pynkuuu no Ko u o I'efine. DKBUBaJIEHTHOCTh
omnpenenenuit npenena ¢pynkuuu no Komwu u no I'eiine.

15. Kputepuii Komu cymniectBoBanus npeaena GyHKIUH.

16. HenpepbIBHOCT (DYHKIIMH B TOUKE U Ha IpoMexKyTke. CBOMCTBa HENIPEephIBHBIX (YHKIHUIL:
HENPEePbIBHOCTh MOJTYJIS, JIOKAJIbHAsl OTPAHUYEHHOCTh, CBOICTBO yCTOMUMBOCTU. ApudMeTHUECKUe
oliepaluy ¢ HempepbIBHBIMU (QyHKIMAMHU. HenpepbIBHOCTH CI0XKHOM 1 00paTHOM (QyHKIIMH.

17. Ilepas Teopema Beliepiurpacca (06 orpaHu4eHHOCTH HenpepbIBHON GyHKIMK). BTopas Teopema
Beiiepmtpacca (0 HanOoJIbIIeM U HAUMEHbILIEM 3HAYCHHUH).

18. IlepBas u Bropas Teopemsl bosbiano-Koim o mpomMexyTouHbIX 3HaYeHHUS HEMPEPbIBHON
¢bynkuuu. Teopema o cyiecTBOBaHUM 00paTHOM (HyHKINU.

19. Teopema Kanropa o paBHOMEpHOI1 HEPEPHIBHOCTH.

20. TTonstust mpousBogHOM, tuddepentupyemocty, audpdepeniuana pyHkuuu. ['eomerpuueckuit
CMBICJI TPOU3BOIHON U tuddepenirana. CpaBHEHHE TOHATHI NPOU3BOAHON U
middepeHnnpyemMocTH.



21. OgHocTOopoHHUE TPpOoU3BOAHBIE. CpaBHEHUE IOHATHI HETIPEPHIBHOCTU U AU (HEpEeHIIUPYEMOCTH.
Kpurepuii nuddepenurpyemMocti (B TepMUHAX HEMPEPBHIBHOCTHU U (HepeHIINATBHO-PAa3HOCTHOTO
OTHOILIECHUS).

22. lunddepennmpoBanne TMHEHHOW KOMOMHALINY, TPOU3BEACHUS U YACTHOTO ABYX (DYHKITHI.

23. InddepennmpoBanme oOpaTHON U CI0KHON (HyHKIMU. IHBapHAHTHOCTH (POPMBI 3aITUCH IEPBOTO
muddepeHnmana.

24. BIBOJ] TPOU3BOHBIX 3JI€MEHTAPHBIX ()YHKIINH.

25. TIpousBoanble U qudQepeHnransl BHICIINX TOPSIKOB. BerancnurensHas GopMysta s BBICIIAX
maddepennnanos. YciaoBre HHBAPHAHTHOCTH BBICIINX AU ((epeHIInanoB OTHOCUTEIBHO 3aMEHBI
IIEPEMEHHOM.

26. @opmynel Jleitbnuna (Beiciiee nudGepeHIpoBaHNE TIPOU3BEICHHS U CII0KHOM (DYHKITUN ).

27. Teopema @epma 06 sxcTpemyme ¢pyHkuuu. Teopema apOy 0 MpoMEKYyTOUHBIX 3HAUCHHSIX
IIPOU3BOTHOM.

28. Teopewmsl Poust, Jlarpamxka, Komm.

29. TlepBoe mpaBwioJlomuTans BEIYMCICHUS MTPEIEIIOB

30. Bropoe npaBumnoJlonuras BEIYACICHUS IPEIETIOB

31. Muorounen Teinopa. ®opmyna Teiinopa ¢ ocraTouHbIM WwieHoM B popme [leano.
EnuHCTBEHHOCTH TIpeacTaBiIeHus (PYHKIIMA MHOTOUYJICHOM.

32. ®opmyma Teiinopa ¢ ocTaTouHBIM WieHOM B popmax, Komm, Jlarpanxa.

[1a1Th OCHOBHBIX pa3noxxkeHuit o Gopmyne Teitnopa.

33. NHTepriomsimonHbIi mosmHOM Jlarparka. OTieHKa ITOTPEITHOCTH HHTEPIIOJISIIHH.

34. Kpurepuii noctostHCTBa QYHKIUU. Y CJIOBHE CTPOTO MOHOTOHHOCTH (DYHKIIMH HA TIPOMEXYTKE.
MOHOTOHHOCTB B TOUKE.

35. JlokanpHBIE 3KCTpeMyMBbI (YHKIINH, UX BHIIBL. HeoOXoauMoe ycioBHe JOKaTbHOTO SKCTPEMYMA.
JlocTatoyHble YCIOBUS JIOKAIBLHOTO 3KCTPEMYMa B TEPMUHAX |-011 TPOU3BOIHOM, 2-0i TPOU3BOIHOM,
N-TOW MPOU3BOAHOM.

36. Beinmykiisle pyHKIUH, BUABI BBITYKJIOCTH. JJocTaTOYHOE YCIIOBUE CTPOTO BBITYKJIOCTH
¢dbyakuuu. PacnionosxeHue rpaduka BRITYKIOW (PYHKITMA OTHOCUTEIBHO KacaTeIbHOM.

37. HepaBencrBo Mencena. HepaBeHCTBO MEX Iy CpeTHUM apu(PMETHIESCKUM U CPETHUM
re€OMETPUUECKUM.

38. Hepasenctna lOnra, I'énpaepa, Komu-byHsikoBckoro, MUHKOBCKOTO.

39. Touku neperuda dpyakiuu. Heooxoaumoe ycmoBue nepernda. JloctaTouHoe yclioBue reperuoa.
Pacnionoxenue rpaduka GpyHKIMN OTHOCUTEIBHO KacaTeJIbHON B TOUKE Neperuoa.

40. TTonsitre 6a3b1. [Ipumepsr 6a3. [Ipenen uncinoBoit pyHkuum o 6a3e. CBoicTBa

(G YHKIIMNA,UMEIONTUX Tpeen 1o 0ase.

41. Kputepuii Ko cymectBoBanus npesena mo 6ase.

42. CuérHo-nopoxaéuusle 0a3bl. [Ipenen I'eitne o 6aze. DKBUBaJIEHTHOCTb OHATHH Ipeesano
I'eitne 1 mo Ko B ciiyyae cu€THO-MOPOKAEHHBIX 0a3.

43. Onpenenenue unterpaina Pumana. Murerpan Pumana kak npezaen o 6ase. OrpaHu4eHHOCTh
UHTErpUpyeMoi (yHKLUH.

44. VlarerpanbHble cymMmbl JlapOy 1 ux cBoiicTBa: cpaBHeHHE cyMM Pumana u [lapOy, cymMMBl
JapOy xak TouHble rpaHu cyMM Pumana, noseaenue cymm JlapOy npu u3menb4eHnn pa3oneHus,
cpaBHeHHe cymM JlapOy [uis 1r00bIX pa30HeHui.

45. Kpurepuit uuTerpupyemoctu Pumana.

46. VHTerpupyeMocCTb HeNpepbIBHON (PYHKIMU U PYHKIIMM ¢ KOHEYHBIM YHCIOM TOYEK pa3phiBa.
47. VIHTerpupyeMocCThb CI0KHOM QyHKIMH. AprudMeTHUECKUe OTepalnu ¢
UHTETPUPYEMBIMUDYHKITUIMHU.

48. Bepxuuil 1 HwxHui naterpansl JapOy. Unterpans JlapOy kak npenenst cymm apOy. Kpurepuii
MHTETPUPYEMOCTH (YHKIIUM B TEPMHHAX paBeHCTBa e€ uHterpainoB lapOy.

49. OcHOBHBIE CBOICTBA ONPEAETEHHOTO UHTETpalla: UHTETPaj OT €ANHHIIBI,
MOHOTOHHOCTb,TUHEHHOCTD, aIUTUBHOCTb.

50. ITepBast Teopema o cpeiHEM 3HAUCHHH.



51. UHTerpai c nepeMeHHbIM BEpXHUM IpezenoM. HenpepbIBHOCTh MHTErpajia [0 BEpXHEMYIIPEACTY.
HuddepenunpoBanue nHTErpaa o BEpXHeMy Mpeeny.

52. Bropas Teopema o cpeiHeEM 3HAYCHHH.

53. ®opmyna Hetotona-JleiiOnua. 3aMena nepeMeHHOM U HHTETPUPOBAHUE IO YaCTSIM B
OIIPENEIEHHOM UHTETPAJIE.

54. ®opmymna Teiinopa ¢ 0OCTaTOYHBIM YWIEHOM B HHTETpaibHOH popme. HTErpabHbIe HEPABEHCTBA
I'énbnepa, Komm-byHskoBckoro 1 MUHKOBCKOTO.

55. Onpenenenne HecoocTBeHHOTO MHTErpana. @opmyna Herotona-JleliOnuma st HECOOCTBEHHOTO
UHTErpaa.

[Ipu3Haky CXOAMMOCTH UHTETPAJIOB OT HEOTPULIATENbHBIX (PYHKIIHH.

56. Kpurepuit Komm cxoaqumocTn HecOOCTBEHHOTO HHTETpajia. AGCOIIOTHO CXOASAIINECS HHTETPAIIBL.
[Ipusnaku AbGens u lupuxiie cXoAMMOCTH HECOOCTBEHHOIO HHTErpaa.

57. IloHATHS METPUYECKOTO U HOPMUPOBAHHOTO TPOCTPaHCTBA. OTKPHITHIE U 3aMKHYThIE MHOKECTBA
B METPUYECKOM MPOCTPAHCTBE, UX CBOMCTBA. CBSI3b MEX/Ly OTKPBITBIMU U 3aMKHYTBHIMU
MHO>KECTBAMHU.

58. IIpenen mo 6a3e GyHKIUHN CO 3HAYCHUSIMHU B METPUIECKOM MpocTpaHcTBe. CBOKCTBA (QYHKINH,
umeromux npexaen. [pexen nocnenosarensuoctu. [Ipeaen Gpynkiuu B Touke.

59. TTonnbie meTpuueckue npoctpanctsa. [Ipuniun noaHoTs! Kanropa. [Moxnpoctpancrea

nojHoro npocrpancrsa. Kpurepuit Komm cymecrsoBanus npeaena.

60. TIpenkoMIaKTHBIE MHOXKECTBA B METPUIECKOM ITpocTpaHcTBe. Kpurepuit
npeaKoMIakTHocTuXaycaopda.

61. KoMmakTHBIE MHOYKECTBA B METPHYECKOM MTPOCTpaHCTBE. KpuTepnii KOMIaKTHOCTH METPHYECKOTO
npoctpaHcTBa. Kputepnit KOMIaKTHOCTH MHOKECTBA B TIOJTHOM METPUUECKOM MPOCTPAHCTBE.
Kommnakrheie MHOXKecTBa B R .

62. KoMnakTHOCTb B TEpMUHAX NOKPBITUH. KOMIAKTHOCTH B TEPMHMHAX LIEHTPUPOBAHHBIX CUCTEM.
63. HenpeprpiBHBIEC 0TOOpaKEHUSI METPUIECKUX MTpocTpaHCTB. [IpooOpa3 OTKPHITOTO M 3aMKHYTOTO
MHOKECTBa PU HENIPEPBIBHOM 0TOOpaxkeHUH. HenpepbIBHOCTD CI0KHON (PYHKIHH.

64. HenpepsiBHBIN 00pa3 koMIakTa — KOMIakT. Teopemsr Beliepmrpacca. JInHeitHO
CBSI3HBIEMHOKECTBA B METPHYECKOM MPOCTPaHCTBE. HempephIBHBIN 00pa3 TMHEHHO -CBA3HOTO
MHO’KECTBA — JTMHEHHO-CBA3HOE MHOXKECTBO.

65. Teopema KanTtopa 0 paBHOMEpHOH HEMPEPHIBHOCTH.

66. ITonsTHE TONOIOrMYECKOT0 NMpocTpancTBa. OKPECTHOCTH, BHYTPEHHHE TOUKH, IPECIbHbIE
TOYKH, TOUKH IPUKOCHOBEHUS, 3aMbIKaHHE, 3aMKHYTO€ MHOXKECTBO, rpanuia. Ilpeaen no 6aze
(GYHKLIMHU CO 3HAYCHUSMU B TOIOJIOTMYECKOM npocTpaHcTBe. HenpepbiBHbIE
0TOOPaKEHUATONOIOTNYECKUX NPOCTpaHCTB. [loHsATHE rOMeoMopdu3Ma.

67. UacTHble npousBoHbIe, TuddeperunpyemMocts, auddepennuan Gynkuuu. Kpurepuit
muddepenuupyeMmoctu. Jlocrarounoe ycnoBue auddepeHmpyeMoct pyHKIUH.

68. Teopema o muddepeHunpoBanuu cioxxkHoi QyHkuu. MHBapranTHOCTH (POPMBI
nepBoroauddepennnana. [Ipasuna quddepeHupoBaHms.

69. IIpousBoaHas no HanpasieHuo. ['paaneHT.

70. YacTHble IPOU3BOIHBIE BBICIIUX HOPAAKOB. TeopemMa 0 paBeHCTBE CMELIaHHbBIX POU3BOHbIX.
HenpepsiBHO tuddepeHumpyembie GyHKINN.

71. Tuddepennunansl BEICHIMX NMOPAIKOB. BeruncianrensHas popmyna uist quddepeHIaaoBBbICIINX
MOPSAIKOB. Y CIIOBHE MHBAPUAHTHOCTH BhICIIUX MU PEepeHIINaTI0B OTHOCUTEIHO3aMEHbI IEPEMEHHBIX.
72. ®opmyna Teiinopa ¢ octarouHbIM wiieHOM B (hopme Jlarpanxka u B popme Ileano.
DopMyIIaKOHEYHBIX IIPUPALLECHUN.

73. JlokanbHbIE SKCTpEMyMBbI (GYHKIIMIT MHOTHX NepeMeHHbIX. Heo0xoaumoe ycioBue sKkcTpeMyma.
JlocTaTouHOE yCIIOBUE IKCTPEMYyMA.

74. HesiHas pynkuus. Teopema o HesIBHOW (QYHKITUH.

75. Cucrema HesiBHBIX (pyHKIMH. Teopema o cucteme HesiBHBIX (yHKIUH. CyliecTBOBaHHE
o0OpaTHOU (YHKITUH.

76. YcnoBHbIE SKCTpeMyMBbI (DyHKIIMI MHOTHX IIepeMeHHbIX. MeToa MHOkuTenel Jlarpanxa.
JloctaTouHOE yclIoBUE IKCTpeMyMa B MeTojie Jlarpanxka.



77. Inddepenumpyemsie orobpaskeHus. Marpuna Skoou.
78. TIpyHIUIT CKUMAOLITIX OTOOPaKESHUH.

2 cemecip

79. Yucnosoii psan u ero cymma. Kputepuii Komm u Heo6xoaumoe ycnoBue cxoauMocTu paga. Oomiue
CBOMCTBA CXOJSALINXCS PSIIOB: CXOJUMOCTD PsiJia M €r0 OCTaTKa, IMHEHHAas onepanus ¢ psiiamu,
COUETATENIbHOE CBOMCTBO psia.

80. IIpu3HaKu CXOIMMOCTH PSIIOB C HEOTPULIATEILHBIMHI WICHAMH: OOLINI KPUTEPUIA CXOAUMOCTH,
npusHaku cpaBHeHus, Komm, Jlamambepa, Kymmepa u Paabe. MuaTterpansnsiii npuznak Komm-
Maxnopena. CxogumocTts psiia Pumana.

81. ®opmyna cymmupoBanus Ditnepa. [locrosauas Ditnepa.

82. IIpu3nak EpmakoBa cXOMMOCTH PSJIOB C HEOTPULIATETLHBIMU WICHAMHU.

83. Ilpuznaxu JleitOnura, AGens u Jupuxie 1is Mpou3BOJIBHBIX YHCIOBBIX psfoB. OleHKa ocTaTka
psna Jleitbuuna.

84. AGconroTHAS M YCIOBHAS CXOAUMOCTD psAoB. [lepecTaHOBKA WICHOB B AOCOIOTHO CXOISTIIIXCSI
psaaax.

85. YMHOXeHHe aOCOIIOTHO CXOISAIINXCS PSIOB. Y MHOKEHUE YCIIOBHO CXOJISIIIUXCS PSIIOB.

86. beckoHeYHbBIE MPOU3BEACHUS U UX CBS3b C PsIaMA. AOCOITFOTHO CXOJISAIUECS OCCKOHEUHBIE
npousBeneHus. [IpencraBnenue Diinepa s A3eTa-GyHKIUH.

87. PaBHOMEpHAs M MOTOYEYHASI CXOIUMOCTH MOCIIEIOBATENBHOCTH (QYHKIHA. MeTpruecKuii
KpUTepuil paBHOMEpPHOU cxoaumocTu. Kpurepuit Koy paBHOMEpHON CXOAMMOCTH
nocienoBarenbHoCcTH GyHKIMM. HernpepbIBHOCTH peieibHON (PYHKIINH.

88. [Ipusnak JIuHM paBHOMEPHON CXOAMMOCTH MOCIEI0BATEIILHOCTH (DYHKITHH.

89. IlpenenbHblil nepexos Mo 3HAKOM MHTErpajia i NpOM3BOIHON IS TOCIEI0BATEIbHOCTH
GyHKIIHH.

90. PaBHOMEpHAs ¥ MOTOYEUYHAsI CXOAUMOCTh (PyHKIIMOHAIBHOTO psiga. Kpurepuit Komm n
HE00X0MMOE YCIIOBHE paBHOMEPHOU cxonuMocTH psaaa. [Ipusnak Beiepuitpacca paBHOMEpHOM
CXOIMMOCTHU (PYHKIIMOHAIBHOTO psijia. HempepbIBHOCTh CyMMBI psja.

91. Tlpuznaku AbGens u Jlupuxiie paBHOMEPHONU CXOIUMOCTH (DYHKIIMOHAIBHOTO PsAa.

92. IlounenHoe nuddepeHITTPOBAHIE U HHTETPUPOBaHUE (PYHKIIMOHAIBHBIX PSIOB.

93. Crenennoii psz. [lepBas Teopema AGensi. Paanyc u mHTEpBa CXOAMMOCTH CTEIICHHOTO PsJIa.
®opmyna Komu-Anamapa.

94. HenpepbIBHOCTh CYMMBI CTETICHHOTO psna. Bropas teopema Abens. duddepenuupoBanue u
MHTETPUPOBAHUE CTEIIEHHBIX PAIOB.

95. TlonsTHE aHANUTHYECKOHN QYHKIMU. AHAIUTUYHOCTb CYMMbI CTEIIEHHOTO psiia. EMMHCTBEHHOCTh
IIPEJCTABICHNS aHAIUTUYECKON (PYHKIIMU CTENIEHHBIM PSIIOM.

96. Psn Teiinopa. Kpurepuii npeacrapieHns GyHKIUU CTENIEHHBIM psfoM. [loctaTouHoe yciaoBue
AHAJIMTUYHOCTH. AHAJTUTUYHOCTh OCHOBHBIX 3JI€MEHTapHBIX (QYHKUUHN. [ISTh OCHOBHBIX pa3ioKeHUil B
CTETIEHHbIE PAIbI.

97. IlpyuHUMIT €TMHCTBEHHOCTH AJ1s aHAIMTHYecKuX QyHKiuil. ITlonsaTre ananutudeckoil pyHkuum
KOMIIJIEKCHOTO NepeMeHHOro. KomIuiekcHas skcroHeHTa u €€ cBoiictsa. @opmyisl Diinepa.

98. Annpokcumanus HenpepblBHBIX (yHKIMHA. Teopema CToyHa. ApoKCcUMAIHsI HEMTPEPhIBHBIX
¢byHKIMH anreOpandecKUMU U TPUTOHOMETPUIECKUMU MHOTOUJICHAMH.

99. CkansipHoe npousBesieHre GpyHKIHUNA. AGCOTIOTHO M KBaIpaTUYHO MHTErpUpyeMble (QyHKIINH,
cBs3b Mexx 1y HUMH. HepaBenctBo Komm-bynsikosckoro. Hopma ¢pynkimu. CXonuMocTh B CpeiHEM
KBaJIPaTUYHOM. ATIIIPOKCUMALUS CTYIIEHYaThIMU QYHKIUAME (0€3 10Ka3aTeNIbCTBA).
Tpuronomerpudeckas cucrema QyHKIHA U €€ CBOWCTBA: OPTOTOHAIBHOCTb, IOJHOTA B PABHOMEPHOM
U CpeIHEM KBaJpaTUYHOM MPUOIMKEHUSX.

100. Heo6xomumoe yciioBue pa3iioKeHus: GyHKIMH B pABHOMEPHO CXOISAIIUNCS
TpuroHoMerpuueckuii psia. llonarue pana @ypre. Kommiekcnas 3anuce pana @ypse. Psang Oypse B
cllydae IIPOU3BOJILHOTO UHTEpBaa.



101. Hopma TpUrOHOMETPHYECKOTO OJIMHOMA. BhIpaskeHHe CpeIHero KBaApaTUyHOTO OTKIOHEHHUS
(GYHKIMHU OT TPUTOHOMETPUUECKOTO rosimHoMa. ToxaectBo beccens. MUHUMaIbHOECBOMCTBO
YaCTUYHBIX CyMM psiia @ypbe. Paznoxenne pyHkuuu B psag ypbe, CXOIAMIMNACA B CPEIHEM
KBa/IpaTUYHOM.

102. HepasenctBo beccens. PaBenctso IlapceBais. 3aMKHYTOCTh TPUTOHOMETPUYECKON CHCTEMBI
¢ynkuuit. OMHO3HAYHOCTH ONpeaeNeHus PyHKIMKA CBOUM psiioM Dypbe.

103. Teopema Pumana o crpeminennn ko3 dunuentor @ypbe K Hymo. MHTErpaibHOE MpeacTaBIeHIE
YaCTUYHBIX CyMM psia Pypre. SAnpo Jupuxie u ero cBOMCTBA.

104. Ipu3znak duau cxomumoctu psijga Oypee. [loTouednas cxoaqumocTts psaga Oypbe KycOUHO-
TIIAAKAX (PYHKIHHA.

105. Pa3noxxenue cuHyca B OECKOHEYHOE ITPON3BEACHHUE.

106. PaBHOMepHast cXOIUMOCTH psiia Pypbe HeNPEePBIBHBIX KYCOYHO-TIAAKUX ()YHKIIHH.
Nurterpuposanue psaioB Oypse.

107. CemeiicTBa QyHKIIHIA, 3aBUCSIINX OT apaMeTpoB. [lorouedynas u paBHOMepHas CXOAUMOCTb.
JlocTaTouHOE YCIIOBHE PABHOMEPHOU CXOUMOCTH. MeTprnyecKnii KpUTepHUil paBHOMEPHOU
CXOUMOCTH. PaBHOMEpHAst CXOIUMOCTh ceMelcTBa (DYHKIIMM Ha SI3BIKE MTOCIIEI0BATEILHOCTEH.
HenpepriBHOCTD NpenienbHON QyHKIUY.

108. CoOcTBEeHHBIE HHTETPAJIBI, 3aBUCAIINE OT TAPaMETPOB, C TIOCTOSHHBIMU IMIPeIeIaMu
uHTerpupoBanus. [IpenenbHblil mepexo o napaMeTpy 1noJ 3HakoM HHTerpaia. HempepbslBHOCTh
UHTerpasa no napamerpam. uddepeHunpoBanre 1 HHTErpUPOBAHNE HHTETpaja Mo MapameTpy B
cllydae MOCTOSIHHBIX IPEEIOB HHTETPUPOBAHUSI.

109. CoOcTBeHHBIE HHTETPAJIBI, 3ABUCAIINE OT TAPaMETPOB, C TIEPEMEHHBIMU TIpeIeTIaMU
uHTerpupoBanus. HenpepslBHOCTH UHTErpaia no napamerpam. Juddepenunpopanme nuTerpaia mno
napaMmeTpy B cilydyae IepPEMEHHBIX MPeIeIOB HHTEIPUPOBAHUS.

110. HecoOcTBeHHBIE HHTETPAJIBI, 3aBUCSIIIAE OT MapaMeTpoB. [loToueyHas u paBHOMepHas
cxoaumoctb. Kpurepuii Komm u npusnak Beliepmtpacca paBHOMEpHOW CXOAMMOCTH MHTErpasa.
111. Ipuznaku AGens u lupuxie paBHOMEPHOU CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBUCALINX OT IapaMeTPOB.

112. HenpepbIBHOCTH HECOOCTBEHHOT'O MHTETpajia 1o mapamerpam. Juddepennupopanne u
MHTETpUPOBaHUE HECOOCTBEHHOTO HHTErpajia Mo napamerpy.

113. 'amma-dyHkius u 6eta-GyHKIMA. MHOKECTBA CXOUMOCTH DIIEPOBBIX HHTETPAJIOB.
PaBHOMepHast cxoauMocTh. Paznoxenne ramma-(yHKIMN B OECKOHEYHOE IIPOU3BEICHUE.

114. CpoiictBa ramma-(yHKIIUU: (popMysia MOHMKEHHsI, aHATTMTHYECKOE MPOA0HKCHHIE TaMMa-
(GYHKLIMHU B KOMIUIEKCHYIO IJIOCKOCTh, (OpMyJia JONOJHEHHUS.

115. CroiictBa ramma-dyHkiuu: hopmyna yasoenus Jlexxanapa, hopmyina ymHoxenus ['aycca (6e3
noKazaresbeTBa). CBs3b MEXKIY SUIEpOBBIMU UHTErPAIaMu.

116. ®opmyna CtupauHra.

117. Iloustue unrerpana @ypoe. urerpansuas popmyna Oypwe. KommiekcHast 3anuce nHTErpaiga
Oypee. [Ipsmoe u oOpatHoe npeodpazoBanue Dypre. Dopmyrbl oOpalleHus.

118. CroiictBa npeoOpazoBanus Pypbe: TMHEHHOCTb, OrPAaHUYEHHOCTb, HEMPEPHIBHOCTD.
IIpeoOpaszoBanue ypne mpou3BoaHON. CBsI3b MEXKTY IVIAKOCTBIO (DYHKLIUU U CKOPOCTHIO YOBIBaHUS
e€ npeoOpazoBanus DPypwe. [IpousBogHas npeodbpasosanust Oypoe.

119. Ilpeo6pazoBanue @ypbe OeCKOHEUHO TP PepeHIUPYEMbIX ObICTPO YOBIBAIOIIUX (YHKITHIHA.
®opmyna [Inanmepens. [IpeobpazoBanue Oypre cBEPTKU PyHKUINI.

120. ITonsATHE aCUMITOTUYECKON TOCIIE0BATEIbHOCTH U ACUMIITOTUYECKOTO Pa3IOKEHHUS.
EQMHCTBEHHOCTh ACHMIITOTHUYECKOTO pa3iioykeHus. Onepanuu co CTeNEHHbIMA aCUMITOTHYECKUMHU
psnamu: apupMeTHYECKHE ONepalluy, MOYIEHHOE HHTErpUpOBaHKe U TU(PepeHIIMPOBAHUE.

121. ®opmyna cymmupoBanus Ditnepa-MakiopeHa.

122. Jlemma Barcomna.

123. BuyrpeHnHss 1 BHelHAa Mepa JKopaaHa 1 X CBOMCTBA.

124. Kpurepuii usmepumMocTi MHOecTBa 1o JKopaany. CBolcTBa H3MEPUMBIX MHOMKECTB.

125. CroiictBa Mepbl JKopaHa: KOHEUHas aIUTUBHOCTh, MEpa MPSIMOTO NMPOU3BEICHNS MHOKECTB.
Mepa rpaduka HenpepbIBHON Ha KOMMAKTe (DYHKIIHH.



126. Onpenenenue kpaTHOTO MHTErpasia Pumana. Materpansueie cymmsl JlapOy 1 X CBOKCTBA.
Kpurepuii uuTerpupyemMocTu.

127. laTerpupyemMocTh HEMpepbIBHBIX (YHKIUN. CBSA3b MEXIY HHTETPUPYEMOCTBIO U
OTPaHUYEHHOCTHIO.

128. VaTerpupyeMocTb pa3phIBHBIX ()YHKIIHIA.

129. Yerbipe OCHOBHBIX CBOICTBA MHTErpaia. MIHTerpanbHast TeopemMa 0 CpeaHEM.

130. Cenenue ABOHHOTO HHTETPaJIa K IOBTOPHOMY.

131. CBenenue KpaTHOTO UHTETPaJIa K MOBTOPHOMY.

132. 3amenHa nepeMeHHBIX B JBOWHOM HHTETpaJIe.

133. Onpenenenne HeCOOCTBEHHOTO KpaTHOTO HHTErpaia. HecoOcTBeHHBIE MHTETPAIbI OT
HEOTPHILATEIILHOW (DyHKIINH.

HecoOcTBeHHBIN KpaTHBIA HHTETPAJl CXOUTCS TOTAA U TOJIBKO TOTA, KOTJa OH a0COIIOTHO CXOJUTCS.
135. JlnnHa KpuBOH. AJVTUTUBHOCTG JUTMHBL. BerauciurenbHas GopMylia Uist ITHHBI HENPEPHIBHO
i depeHunpyeMoi KpuBoil.

136. KpuBonmHeiHbIe HHTETPAJIBI IEPBOTO POJia U X CBOWCTBA. BeranciurensHas Gopmyia.

137. KpuBonnHeHbIE HHTETPAJIBl BTOPOTO POJIa M UX CBOMCTBA. BerunciurensHas Gopmyia.

138. ®opmyna I'puna.

139. YcnoBus HE3aBHCUMOCTH KPUBOJIMHEWHOTO MHTETpaia OT IIyTH HHTeTrpupoBaHus. Kpurepwuii
nojHoro nuddepennuana B 0THOCBI3HOW 00IaCTH.

140. IlepBas kBagpatndHas popma nopepxHoctu. [Lnomaab TOBEpXHOCTH.

141. Opuenranus noBepxHOCTH U €€ kpas. KycouHo-TnaaKue moBepXHOCTH.

142. TloBepXHOCTHBIE HHTETPAJIBI IIEPBOTO U BTOPOTO poja. BeraucnurenbHbIe GOPMYITHL.

143. ®opmyna Croxkca.

144. BextopHas TpakToBka ¢popmyisl Ctokca. ['eomeTpudeckoe orpeieieHle poTopa BEKTOPHOTO
OJIS.

145. ®opmyna Naycca-OcTporpaackoro, €€ BEKTOpHas TPAaKTOBKA. | eoMeTpriecKoe onpeiecHue
JUBEPIEeHLIMU BEKTOPHOTO TOJIS.

146. IonmunuHelHbIe aHTUCUMMETpUYHBIE (Popmbl. BHemHee mpousBenenre GopM 1 ero CBOMCTBA.
147. Iuddepennunanpasie hopmbl. Oneparuu BHemHETo nuddepeHnrpoBanus u neperoca Gopm, ux
CBOWCTBA.

148. TITonstre MmHOroo6pasus. OpueHTanys MHOroo0Opas3us 1 ero kpas. HTerpupoBanue
muddepennmanbHbIX GopMm Ha MHOTO0Opa3uu. Obmas popmyna Crtokca (63 JoKa3aTeIbLCTBA).

Koumpom; 0C60€HUA KOMnem euum?

Ne Bua kontpons KouTtponupyembie pazaenbl KomrieTeHInu, KOMITIOHEHTH]
m\n KOTOPBIX KOHTPOJIUPYIOTCS
1 AynutopHas Paznen 1-Paznen 5 B 1-M cemectpe VK-6, OIIK-1

KOHTp.paboTa(ripoB| Pasnen 1- Paznen 5 Bo 2-Mm cemectpe

epKa ¥ OIICHKA)

2 TectupoBanue. Pa3znen 1-Paznen 5 B 1M cemectpe YK-6, OIIK-1
ITonroroska k Paznen 1- Paznen 5 Bo 2-m cemecTpe

TECTUPOBAHUIO(OL1E




HKa pe3yJbTaToB)
3 Camocrositensnoe|  Paznen 1-Pazznen 5 B 1m cemectpe YK-6, OIIK-1
pelieHue Paznen 1- Pa3nen 5 Bo 2-m cemectpe
MPAKTUYECKUX
3a1aHUI
(ayauropHast)
4 Ok3ameH 1 Paznen 1-Paznen 5 B 1-m cemectpe YK-6, OIIK-1
ceMecTpe
5 DK3aMeH BO 2 YK-6, OIIK-1
ceMecTpe Paznen 1- Pa3nen 5 Bo 2-m cemecTpe
6
7

7. Y4ueOHO-MeTOAUYECKOe M MAaTepHAJIbHO-TEXHHMYECKOe olecrneyeHne TUCHUILIHHBI
(MoayJs1) «MaTreMaTH4YeCKMH aHAJIN3).

[lepeyeHr OCHOBHOW W MOMOJIHUTEIBLHOW Yy4eOHOW JUTEpaTyphl, HEOOXOIWMOW JJIi OCBOCHUS
TUCHMIUTMHBI (MOTyns) «MareMaTu4ecKuil aHams3».

K ocHoBHOW (00s3aTenbHOM) JUTEpaType OTHOCSTCS Y4E€OHWUKH, ydeOHbIE MOCOOus, Y4eOHO-
METOJMYECKass JUTeparypa W MoOHOTpaduu, H3ydeHHUE KOTOPBIX SBISETCS OOA3aTEIBHBIM IS
OBJIAQJICHHS 3HAHMSIMH B IOJHOM OOBEME IO AWCIMIUIMHE B COOTBETCTBUH C JaHHOW mporpammoit. K
OCHOBHOM, MPEKJE BCEro, OTHOCUTCS JUTEparypa, umeromas rpud MunHEcTepcTBa 00pa3oBaHHs U
Hayku Poccuiickoii ®egeparuu win  Y4eOHO-METOAMYECKOTO OOBEAMHEHHUS, PEKOMEH]IYIOIINUX
W3JIaHUE K HCIIOJIb30BAHUIO B y4eOHOM Ipoliecce. B crucke OCHOBHOM JMTEpaTyphl YKa3bIBaeTCs He
0oJiee TMATH HWCTOYHUKOB, MMEIONIUXCS B JOCTaTOYHOM KojudecTBe B ¢GoHAe OmOmuorekw. Ecmu
JOCTYIHA DJIEKTPOHHAs] BepcHsl Yy4eOHMKOB, Y4eOHBIX MOCOOWMN M T.A., CIAEAyeT yKaszaTh A HUX
peXuM J0CTyIa.

K nomonHuTensHOW OTHOCHUTCS JMTEparypa, peKOMeHJyemas OakanaBpaMm, Maructpam ajis
CaMOCTOSITEJIBHOTO M3Y4EHHUS MpPU BBINOJHEHUH KypCOBOIO MpoekTa (paboThl), yueOHON HaydHO-
UCCIIEIOBAaTEeNIbCKOM  paboThl, MpH HaNucaHWM pedepaTroB, JUId MOATOTOBKM K CEMHHapam,
MPAKTUYECKUM 3aHATHSM, Ja0OpaTOpHbIM paboTaM M JAPYTUM YUeOHBIM 3aHATHSAM, a Takxke s
yriIyOJeHHs U paclIMpeHHs 3HaHUH 10 JTaHHOM JUCLUIUIMHE.

Bce WCTOYHMKM B OCHOBHOH W  JOTIOJIHUTENBHOW  JIUTEpPaType [JalOTCsS C  TOJHBIMHU
OnOIMOrpagMIECKUMH ONMCAHUSIMH B COOTBETCTBUU C POCCHICKMM HIIM 3alaJHbIM CTaHIapTaMu
oopmIeHHS.



YueOHas auTepartypa:

1. Kyapsues JI.JI. «MaTemaTruueckuii aHanus»»

2. 3opuu B.A. «MaTtemaTnyeckuil aHaIU3»

3. Bunorpanosa N.A. «3anaun u ynpaxHeHUs 0 MaTeMaTHIECKOMY aHAITU3Y»

4. lemunoBuu b.I1. «COopHUK 33724 U yIIpaXHEHUN IO MATEMATUIECKOMY aHATH3Y»
5. ®uxrenrodsl I.M. «OcHOBbI MaTEMaTHUECKOTO aHATINU3a»

HNHTepHeT-pecypcsl
1. ®enepanbusiii noptain http//edu.ru

2. DnekrpouHHsie karanoru Hayunoii oudauorexu JAI'Y http//elib.dgu.ru

IIporpammHoe obecnievyeHue:
1. MicrosoftExcel
2. MicrosoftWord
3. MicrosoftPowerPoint

MarepuajibHO-TeXHHYECKOe oDecrnevyeHne

B opranmzammm ydyeGHOro mporecca HeOOXOAMMBIMHU SIBISIIOTCS CPEACTBA, OOecreyrBaronue,
ayJIMOBH3yaJIbHOE BOCIpHUITHE YyueOHOro Matepuayia ( CHENUATU3UPOBAHHOE JIEMOHCTPAIMOHHOE
00opynoBaHue):

1. Jlocka u men (unm 6ojiee COBPEMEHHBIE aHAJIOTHH )

2. KOMITBIOTEPHBIC K MYJIbTUMEIUITHBIE TEXHOJIOTHU

3.MHUKpOOH ¥ COOTBETCTBYIOIIME YCTAHOBKU (MIsi pabOThl B OOJBIIMX ayAUTOPUSX C
MHOTOYHUCIICHHBIMH T'PYIIIaMH CTYJICHTOB)

Caenennst 00 yTBep:KIeHMH NPOrPaMMbl Ha OYepeHOI YU4eOHbIi rox U perucTpanny n3MeHeHHnit



Paboyas mporpamma nucuuIuivHbl «JInHelHas anredpa 1 aHAIMTHYECKasi TEOMETPUS» COCTaBIICHA
B coorBerctBUM ¢ TpeboBammsamMu DPI'OC BO mno wnanpasinenuto mnoarotoku 09.03.02
«lHpopMalMOHHBIE  CUCTEMBI W TEXHOJOTMW»,YTBEP)KICHHOTO  IPHKa3oM MMHHUCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickoii @eneparym ot «19» centsdps 2017r. Ne926.

[Iporpammy cocraBuia:
Houent kadenpsl «MatemaTindeckuid anamms» M.M. AnborauneBa

[Iporpamma ogo0peHa Ha 3aceanuu Kadenpsl «MareMaTudeckuil aHaau3
ITporokost Ne 10 ot «20» urons 2022r.

[Tporpamma o0100peHa ¢ 3aBeIyIOIIUM BhITTyCKatomen kadeapou
«H(opMalIOHHBIE CUCTEMBI U TEXHOJIOTUN
ITporokosa Ne 10 ot «20» urons 2022r.

[Iporpamma oo6pena YueOHO-METOIMIECKUM COBETOM
(br3UKO-MaTeMaTHIeCKoro GakyiIbTeTa
npoTokoJ Ne 10 ot «22» utons 2022r.

[IporpamMma o1006peHa Ha 3aceJaHUH y4€HO-METOAUYECKOTO COBETa
YHuBepcurera

ITpoTokois Ne 10 ot «29» utonst 2022r.

VueOHbIit Pemenue xadenps BHecennnle n3MeHeHus Iloamuce 3aB.
rof (Ne mporokona, kaenpoi
JaTa)
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