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1.1leti ocBOEHHS TMCIHUILIHHBI «MaTeMaTHYecKH aHAJIN3)

Llenpto OCBOGHMS TUCHMIUIMHBI (MOAyNs) «MaTeMaTH4yecKuil aHanu3» SBISETCS O3HAKOMIIEHUE C
(byHaMEHTaJIbHBIMU METOJIaMH UCCIIEZI0BaHHs IEPEMEHHBIX BEMYMH IMOCPEACTBOM aHAlU3a, OCHOBY
KOTOPOTO COCTaBJsIeT Teopus IU(PQPEepeHIHaTIbHOIO MW HHTEerpajbHOro ucuucieHus. OObekTamu
U3y4YeHHs B JAHHOWM NUCIMIUIMHE SABJSIOTCS, Mpexae Bcero, GpyHkuuu. C ux MmoMouibio MOTYT OBITh
copMyIMpOBaHbl KaK 3aKOH MPHUPOJBL, TaK M PAa3HOOOpPA3HbIE MPOLECCH, NPOUCXOJIINE B
HSKOHOMHKE, TpHupone, TexHuke. OTcioa 0ObEKTMBHAS Ba)KHOCTh MAaTEMaTHYECKOTO aHajIM3a Kak
cpeactBa wu3ydeHuss QyHkuuid. JucummiamHa «MareMaTHUeCKU aHajdu3» OTpPakaeT BaKHOE
HampaBJCHUE PAa3BUTUS COBPEMEHHOM MaTeMaTHKH, B HEH pacCMaTpPHBAIOTCS BOMPOCHI, CBA3AHHBIC C
METOJIOM BBIYHMCICHUN. 3agaud Kypca pa3BUTh MaTEMaTHYECKHH KPYroszop cryneHToB. OOyduTh
CTYICHTOB B)XHEUIIMM TEOPETHYECKHUM TMOJOXKEHHUAM MaTEMaTHYECKOIO aHajin3a, aHaJIUTUYECKUM
METOJaM, BBIPa0OTaTh Yy HUX HABBIKM PEIICHUS KOHKPETHBIX 3a/ad, TPeOyIoIIUX, HCCICIOBAHUS
(GyHKIUH, CBSI3aHHBIX C HUMHU BEJINYMH.

1.1 Ilepeyenb npodecCHOHANBHBIX CTAHAAPTOB, O000OIIEHHBIX TPYAOBBIX (QYHKIMIi MW TPYAOBBIX
(pyHK1UiA, COOTBETCTBYOIIUX NPO(PECcCHOHATBHOH JeATEJbHOCTH BBITYCKHUKOB

Obaactp Tunsl 3axau 3amaun O0BexTHI MpodeccHOHATBHON
npodeccuoHaNbHON | TPO(ECCHOHAIBHO npodeccuoHaNbLHOM AesITeJIbHOCTH (MM
AesITeTbHOCTH i esITeTbHOCTH 00J1aCcTH 3HAHHA)

(mo Peectpy JesITeJbHOCTH

MmunuTpyna)
06 Cssi3b, [MpousBoacTBeHHO- | MHTErpaus mporpaMMHBIX MporpaMMHOe obecrieueHue
MH()OPMAITMOHHBIC U [TeXHOIOrMYSCKUi | MOIYJICH U KOMIIOHEHT UHGOPMAIIMOHHBIX CUCTEM
KOMMYHUKAIIlUOHHBIC

Ob6ecnieuenre GyHKIMOHUPOBAHUS [0a3bl JAHHBIX U XPaHUJIMIIA
0a3 MaHHBIX, IPEIOTBPAIICHIE MHOOPMAIHH.

MOTEPh U MOBPSKICHUH TaHHBIX,
obecrieueHne HHPOPMAITMOHHOM

TCXHOJIOTNHU

0e3omacHOCTH

Brimonaenne pabot 1o co3ganuio | nHHOPMAIMOHHBIE CUCTEMBI U
(Mommburanum) n TEXHOJIOTHUHU

COIIPOBOXICHUIO

MH(OPMAIIOHHBIX CHCTEM

YnpasieHue IporpaMMHoO- CeTU U TEJIEKOMMYHUKAIUU

anmapaTHBIMU CPEACTBAMU
1MH(OKOMM yHHKAIIMOHHON
CHCTEMBI OpraHH3aIliH,
aJIMUHUCTPUPOBAHUE CETEMN

IIpoekTHBII Pazpabotka TpeboBaHuit 1 IporpaMmMHoe o0ecITeucHIe
IIPOCKTUPOBAHUE ITPOrpaMMHOI'O I/IH(I)OpMaLII/IOHHBIX CHUCTEM;
o0ecrieueHust

MIPOEKTHI B 00J1aCTH

WH()OPMAITHOHHBIX
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TEXHOJIOTUH

YupasieHue npoeKTaMu B
o0yractu MHGOPMAIIMOHHBIX
TEXHOJIOT U

MPOEKTHI B 001aCTH
MH(OPMAITMOHHBIX
TEXHOJIOTUH

KonnenryansHoe,
(hyHKIHMOHATBHOE U JIOTHYECKOE
MPOEKTUPOBAHHUE CHCTEM MAJIOTO
U CpeHero Macmrada u
CIIOKHOCTH

MPOEKTHI B 00JIaCTH
WH(POPMAITUOHHBIX
TEXHOJIOTUI

Jlorndeckoe U QyHKIIMOHATEHOE

MIPOEKTHI B 001acTu

CO3JaHNEC KOMILIIEKCa NporpamMmm I/IH(l)OpMaHI/IOHHBIX
TEXHOJIOT UM
OrneHka 103a0HIUTH TU3aiiHa uHTEepPEHCH

uHTepdeiicoB MHPOPMAIIMOHHBIX
CUCTEM

WH(POPMAITHOHHBIX CHCTEM

40 CKBO3HBIE BUIbI
npogeccroHaIbHO
¥ IeITENEHOCTH B
MIPOMBITIUIEHHOCTH
(B cdhepe
OpTaHM3aINN U
MIPOBEICHUA
Hay4JHO-
HCCIIEZIOBATEIIbCKA
X ¥ OIIBITHO-
KOHCTPYKTOPCKHUX
pabot B obyactu
HHPOPMATHKH U
BBIUUCIUTEbHON
TEXHHUKH)

Hayuno-
MCCeI0BaTEhCKUMN

UccnenoBanme Monenei u
METO0/10B WH()OPMAITIOHHBIX
CHUCTEM U TEXHOJIOTUH

WH(POPMAITHOHHBIE CHCTEMBI H
TEXHOJIOTUU

1.2.Ilepeuens npodheccCHoHaTBHBIX CTAHAAPTOB, COOTBETCTBYIOIIUX MTPO(EeCCHOHATHHON A TENEHOCTH
BBIITYCKHUKOB, OCBOMBIIINX MPOrpaMMy OakaitaBpuaTa mo HampasieHunto nogarorosku 09.03.02
HNupopmaninoHHbIe CUCTEMBbI M TEXHOJIOTUM:

Ne Kog HanmenoBanue obnactu npodeccuoHaTbHON AeSTEbHOCTH.
n/ fipodecc | HanmeHoBaHue nMpodecCHOHANBHOrO CTaHAapTa
I [OHAJbH

bro

CTaHIapT

il

06 CBs13b, HH()OPMAMOHHBIE I KOMMYHUKANMOHHbIE TEXHOJIOTHH
1 | 06.001 [Ipodeccuonanpuseiii cranaapt "[IporpaMmuct”, yTBep>KAeHHBII NpuKazoM MUHHCTEPCTBAa Tpyna
' ' U counanbHOU 3ammThl Poccuiickoit @enepanyu ot 18 HostOpsa 2013 r. N 6791 (3apeructpupoBan



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

MunucrepctBoM toctuiuu Poccutickort @eneparuu 18 nekabpst 2013 1., peructpanuoHHbIE N
30635), ¢ uW3MeHeHHWEeM, BHECCHHBIM MpHKa3oM MHHHUCTEpCTBA Tpylda M COLHUAIBHOM 3aIIUTHI
Poccuiickoit denepaumu ot 12 nexabps 2016 r. N 727u (3aperucTpupoBaH MUHHCTEPCTBOM
toctuiuu Poccuiickoit @enepannu 13 suBaps 2017 r., peructpanmonssiii N 45230)

06.011

[Ipodeccuonanbupiii cranaapt "AAMUHUCTpaTOp 0a3  JaHHBIX", YTBEPIKIACHHBIH  MPUKA30M
MunucTepcTBa TpyAa U conuanbHOU 3ammuThl Poccuiickoit @enepanuu ot 17 centsiops 2014 r. N
6471 (3apeructpupoBan MuHucTepcTBOM roctuiiuu Poccutickoit denepanuu 24 Hosiops 2014 r.,
peructpauronubiii N 34846), ¢ u3MeHeHHeM, BHECEHHBIM INpHKa3oM MuHHCTEpCTBa Tpyda M
couansHol 3amuThl Poccutickoit @enepanyu ot 12 mexadps 2016 r. N 7271 (3aperucTpupoBaH
MunucrepctBoMm toctuiiuu Poccuiickoit ®@enepanuu 13 smBapst 2017 1., peructpamuoHHbIT N
45230)

06.015

[podeccnonanphspiii cranaapt "Crieruanict 1o HHQOPMAIMOHHBIM cUcTeMaM"", YTBEPKICHHbIH
MpUKa3oM MUHHCTEPCTBA TPyAa U colManbHOM 3amuThl Poccuiickoit ®eneparu ot 18 HOSIOs
2014 r. N 896H (3aperucrpupoBan MunuctepctBoM toctuninu Poccuiickoit denepannm 24 nexkadbpst
2014 1., peructpannonasiii N 35361), ¢ u3mMeHeHHEM, BHECEHHBIM ITPHKa30M MUHUCTEPCTBA Tpyaa
U colMabHO# 3aimuThl Poccutickoit ®enepanuu ot 12 nexkadpst 2016 r. N 727H (3aperucTpupoBaH
Munucrepctsom toctuiinu Poccuiickoit @enepanuu 13 ssuBapst 2017 1., peructpannoHHbi N
45230)

06.016

[podeccnonanbhbiii cranaapt "PykoBOIUTENb MPOSKTOB B 00JIACTH HHPOPMAIIMOHHBIX
TEXHOJIOTHH", yTBEePKIEHHBIN MPHKa30M MHUHHACTEPCTBA TPYAa M COIUATEHON 3aIUTHI
Poccuiickoit @eneparuu ot 18 Hos1Opst 2014 r. N 8931 (3apeructpupoBad MUHHCTEPCTBOM
roctunun Poccuiickoit @eneparuu 9 nexadps 2014 r., peructpamuonssiid N 35117), ¢
HU3MEHEHUEM, BHECEHHBIM ITPUKa30M MUHHCTEPCTBA TPy/Aa U COLIMAIBHOM 3a1uThl Poccuiickoi
Oeneparuu ot 12 mexadpst 2016 r. N 7271 (3apeructpupoBad MUHHUCTEPCTBOM IOCTUITAN
Poccwutiickoit @eneparuu 13 ssaBaps 2017 1., peructparmionssiit N 45230)

06.022

IIpodeccuonansubrit ctanaapt "CUCTEMHBIN aHATUTHK", YTBEPKACHHBIA MTPUKa30M MUHHCTEPCTBA
TpyJa ¥ COHaIbHOM 3ammThl Poccniickort @eneparnum ot 28 oktsa0ps 2014 r. N 809H
(3aperucrpupoBan MuHHCTEpCTBOM FocTHINH Poccuiickoit @eneparun 24 HostOps 2014 .,
peructpannonsbiii N 34882), c m3MeHeHNeM, BHECEHHBIM IPHUKa30M MHUHHCTEPCTBA Tpyaa U
conmaybHOM 3amuThl Poccuiickoit @emeparuu ot 12 aexadps 2016 r. N 727H (3aperucTpupoBaH
MununcrepctBoM octunuu Poccniickort @enepanum 13 saBaps 2017 1., perucTpartnoHHBIAN
45230)

06.025

[Ipodeccnonanpubii crangapt "CrienuaiicTt Io AU3aiHy rpauecKiX U MOJIb30BATEIhCKIX
nHTepdeiicoB", yTBepKISHHBIN MPHKa30M MUHUCTEPCTBA TPYAA U COITUATBHON 3aIIUTHI
Poccuiickoit ®eneparuu ot 5 okta6ps 2015 r. N 689H (3apeructpupoBan MUHHCTEPCTBOM
roctutuu Poccuiickoit @enepanuu 30 oktsops 2015 r., peructpannonssiii N 39558)

06.026

[Ipodeccrnonanpuslit cranmapt "CucTeMHBINH aIMUHUCTPATOP nH(HOPMAITMOHHO-
KOMMYHUKAIIMOHHBIX CHUCTEM'", YTBEPKICHHBI NMpuKa3oM MUHUCTEpCTBA TPylda U COLHUAIBHOU
3amuThl  Poccuiickoit ®emepamuu or 5 okTabps 2015 1. N 684H (3aperucTpupoBaH
MI/IHI/I§:T€pCTBOM tocturuu Poccuiickorr @eneparuu 19 oxtsiOpst 2015 1., peructpanmoHHBIT N
39361

08.007

[Ipodeccronanpubiii cranmapt «CHenuamucT KazHavelcTBa OaHKa», YTBEPXKICHHBIA MPUKA30M
MuHucrepcTBa Tpyaa U coluanbHOM 3amuThl Poccuiickoit @enepamuun ot 9 utons 2018 roma N
456n  https://profstandart-rosmintrud.ru/reestr-profstandartov/. (3apeructpupoBan B MHHHCTEPCTBE
roctutuu Poccuiickoit @enepanuu 26 urons 2018 rona, perucrpamuonssiii N 51705)

40 CxBO3HBICBUABINPO(ECCHOHATLHON AesATeTbHOCTH

40.011

[Ipodeccuonanpupiii  crangapt «CHenuaaucT MO HAayYHO-HCCIEAOBATENbCKMM M OIBITHO-
KOHCTPYKTOPCKUM pa3paboTkam»(c u3MeHeHusMuHal2 nekabps 2016 roma), yTBep KICHHBIN
npukazoM MuHHUCTEpcTBa TpyAa M conuanbHod 3aumrtel Poccuiickoit ®denepanuu or 4 mapra
2014r. Nel21u(3aperucrpupoBan MunucrepctBoM roctunuu Poccuniickoit ®eneparmu 21.03.2014,
peructpanonnbiii Ne31692)
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HanMeHoBaHUE TOKyMeHTa Kon

HaunmenoBanue 6a30B0#i rpynnsl, 10JLKHOCTH
(mpodeccnu) WM CIeNHATBHOCTH

06.001 Pa3pabomka npozpammnozo odecneuenus

(HaumeHnoganue 6uda NPohecCUoHATbHOU OesiIMenTbHOCHIL)

OK3 2132

Ilpoepammucmeol

2131

Pa3pa60mqui<u U anaiumuKu KOMnbtoOmepHslx
cucmem

06.011 Ilodoepircanue IhdhexmugHoit padonvt 6a3 OAHHBLX, 0decneuusaOWUX PyHKUUOHUDOBAHUE

uud)opmauuonnbtx cucmem 6 opzanulauuu

(HaumeHosaHue 6Uda NPOPECCUOHANLHOT DesIMETbHOCMU)

OK3 2139

Cneyuanucmol no KOMRbIOMEPaM, He souleduiue 6
opyaue epynnol

06.015 Co3zoanue u noooepiicxka ungpopmauuonnwvix cucmem (UC) 6 Ixkonomuke

(naumenosanue 6uoa NPoGeccuoHAILHOU OesIMeNbHOCMU)

OK3 1236 Pyroeooumenu noopasoenenuii (ciyrco)
KOMNbIOMEPHO20 0DecneueHs.
2131 Paspabomuurxu u ananumuxu KomnsvromepHvix
cucmem
2132 Ipoepammucmol
2139 Cneyuanucmsl no KOMRbIOMEPAM, He 80UEOUUE 8
opyaue epynnol

06.016PykoBOIUTEIE OPOEKTOB B 001aCTH MH(GOPMAIIMOHHBIX TEXHOIOTUI

(HaumeHoB8aHUe 8U0A NPODECCUOHANLHOU DesimeTbHOCMU)

OK3 1236

Pykosooumenu noopasoenenuii (cnyico)
KOMNbIOMEPHO20 0becneyenus

06.022 Cucmemmnbulii anaiumuk

(HaumeHoB8aHUe 810 NPODECCUOHANLHOL DesimelbHOCMU)

OK3 2131 Paspabomuuxu u ananumuxu KOMRbIOMePHbIX
cucmem
OK3 1236 Pyxosooumenu noopasoenenuii (cnyco)

KOMNbIOMEepPHO20 obecnevenus




06.025Cneyuanucm no ousaiuny 2paguueckux noib306amenbcKux unmepgeiicos

(naumenoganue euoa npogheccuonanvholl desamenbHocmu)

OK3 2166 Tpaghuuecxue u myromumedutinvie OuzatiHepol
OK3 3514 Cneyuanucmoi-mexuuxu no Web
OK3 2519 Paspabomuuxu u anarumuku npoepammno2o

obecneyenus u NPUOdICEHUL, He 8X00suue 6
opyeue epynnol

06.026 Cucmemnulit aOMurnucmpamop undopmayuonno-KOMMYHUKAUUOHHBIX CUCHIEM
(naumenosanue euoa npogheccuonanvhoi desmenbHocmu)

OK3 2149 Cneyuanucmol 8 061acmu MexHuKU, He 6X00Auue 8
opyaue epynnol

OK3 2522 Cucmemmvle AOMUHUCIPAMOPbL

OK3 3513 Cneyuanucmuol-mexuuxu no KOMNbIOMepHbIM

cemim u cucmemam

OK3 2153 Hnorcenepvt no menexomMmyHuKayusim

OK3 2523 Crneyuanucmsl N0 KOMRbIOMEPHBIM CEMAM

40.011 «CrentaJaucT Mo HAYYHO-HCCIeI0BATEILCKUM M ONBITHO-KOHCTPYKTOPCKUM Pa3padoTKamM»

(Haumenoeanue 6uda npogheccuonanbHoll OesmenbHoCmu)

OK3 1237 Pyrxosooumenu noopaszoenenuii (cysc6) Hayuno-
MEXHUYECK020 PaA36UMus

OK3 2145 Hnocenepbl-mexanuxku u mexHon02u MauiuHOCHpoeHs.

2.Mecto qucuumiaunsl B ctpykrype OIIOII 6akanaBpuara

JucuunnuHa sBisieTcss OJHOM M3 OCHOBHBIX JUCIHIUIMH 0a30Bo# (oOmienpodeccnoHanbHO) YacTu
npodecCHOHALHOTO IHKIa Y4eOHOTO IJlaHa MOATOTOBKM OakanaBpa mo HampasieHuto 09.03.02
HNudopmannonnbie cucTeMbl M TeXHOJAOrHHu. J(ucrurmHa«MareMaTUYEeCKUN aHAIU3» SIBISETCS
JIOTUYECKUM TIPOJOJDKEHUEM Kypca 3JeMEHTapHOW mareMatuku. [l ee u3ydeHHs HEOOXOIUMBI
06a30Bble 3HaHUA: aiureOpbl, 3IeMEHTAapHBIX GyHKUMH, ymenue auddepenunposats. J[laHHas
TUCHUIUIMHA SBJSETCS TMPEAIISCTBYIOMEH MM W3Y4eHHUs Clenylomux auciuruivH: «Teopus
BEPOSITHOCTEH M MaTeMaTH4ecKas CTaTUCTHKa», «OOBIKHOBEHHBIE MU depeHInanbHbIe YPaBHEHUSY.



3. Pe3yabTaThbl 0CBOCHHSA AUCHUILIUHBI (MoayJis1) «MaTeMaTHYeCKUd aHAIM3»

[Ipouecc wu3ydeHUs OUCLUILIIMHBI «MaTreMaTH4YeCKHil aHalv3» HaIpaBJIIEH Ha
(hopMHpOBaHKE IIEMEHTOB CISAYIONINX KommeTeHwi B cootBeTcTBUU ¢ @PI'OC BO mo

JaHHOMY HaIlPpaBJICHUIO:

Kon HanmenoBanue WNupukatop noctrkeHns B pesynbraTe ocBOeHUs
KOMIIETEH- KOMIIETEHIUU KOMITIETEHIINH JTUCITUTUIAHBI

05051 00y4aroUICAIOKEH
VK-6 Cnoco6en ynpasisats| YK 6.1: Vcnons3yet 3HaTh:

CBOUM BpeMeHeM,
BI)ICTpaI/IBaTI) 158
peanru30BbIBATH
TPAEKTOPHIO
caMOpa3BUTHSI HA
OCHOBE TIPHUHIIMTIOB
o0pa3zoBaHus B
TEUCHHE BCEH KU3HU

WHCTPYMEHTBI U METOIBI
YIIpaBJICHUS BPEMEHEM ITPH
BBITIOJTHEHHH KOHKPETHBIX 3a7a4,
MIPOEKTOB MIPH JTIOCTHIKEHUHN
MMOCTABJICHHBIX IIEJICH;

VYK 6.2: Onpenensier
MIPUOPUTETHI COOCTBEHHOM
IEeITEIBHOCTH, IMYHOCTHOTO
pa3BUTHUA U TPOPECCHOHATBHOTO
pocra.

VYK 6.3: OnenuBaer TpeboBaHUs
pBIHKA TPY/Ia U TIPEITIOKCHUS
00pa3oBaTeNbHBIX YCIYT IS
BBICTPAMBaHUS TPACKTOPHH
COOCTBEHHOTO
poeCCHOHAIBHOTO POCTa;

VYK 6.4:Ctpour
npodeccuoHanpHy0 Kapbepy u
OTpeNieIsieT CTPATET U0
poECCUOHAIBHOTO Pa3BUTHS;

[{enn 1 3aa4M HAYYHBIX
HUCCIIEN0BaHNN 110
HaIpaBJIEHUIO
JIeITeIIbHOCTH, 0a30BHIE
MIPUHITUTIBI K METOIBI UX
OpraHu3aIuu; OCHOBHBIC
HMCTOYHUKHU HAYYHOU
nHpopMmaruu u TpeboBaHUS
K MPEJCTaBICHUIO
nH(pOpPMaITMOHHBIX
MaTepHuasoB; CIIOCOOBI
OIIpeieJICHUS BUJIOB U THIIOB
npodeCCHOHANBHBIX 3a71a4,
CTPYKTYPUPOBAHUE 3a/1a4
Pa3IMYHBIX TPYIIII,
bopMynupOBKa N3BECTHBIX
YTBEPKIACHUM, CISICTBUN U3
HHX

YMerTs:

CocTaBiaars 00U IIaH
paboTHI IO 3aJJaHHOU TeMe,
npeiaraTb METO bl U
crocoObl 06paboTKH
pEe3yabTaTOB, MPOBOIUTH
HCCIIe0BaHUS 110
COTJIACOBAHHOMY C
PYKOBOJUTENEM IUIaHY,
MPEJICTABIISITh TOTy4YEeHHBIE
pe3yabTaThl, BEIOUPATh
HaunOosee 3¢hheKTUBHBIE
METO/IbI PEIICHUSI OCHOBHBIX
THIIOB 3a/1a4,
BCTPEUAIOIIUXCS B




MaTc€MaTukKe.

OIIK-1. Crocoben OIIK-1.1.

OIlK-1 [IPUMEHSTh 3HaTh: OCHOBBI MAaTEMATHKH,
€CTECTBEHHOHAYYHbIEe | (PM3MKH, BEIYMCIMTENBHON TEXHUKH
1 OOIIEenHKEHEPHBIE U IPOrpaMMHUPOBAHUSL.

3HAHHUS, METOIbI

MaTeMaTHYECKOTrO OLIK-1.2.

axamsa u VMeTh: pelaTh CTaHIapTHBIC

MOZA€IMpOBAHN, npodeccoHaNbHBIE 3aJaudl ¢

TEOPETHYECKOTO H TIPHMEHEHHEM
€CTEeCTBEHHOHAYYHBIX u

SKCIIEPUMEHTATHHOTO 00 IIeMHKEH ePHBIX3HAH M, MET

HICCIIE/IOBAHMS B 0J10BMaTeMaTHYECKOr 0aHAaIH3a
MIMOJIETHPOBAHHS.

npodeccHoHaTbH

ot ACATCIIbHOCTH

4.CTpyKTYypa M coJiepkaHue IUCHMILIMHBI (MoayJis1) MaTemMaTH4eckuii aHAIU3
4.1. CTpyKTypa AMCHMILIUHBI (MOYJIsl)

OO01ast TpyI0eMKOCTh AUCHUILIIMHBI COCTaBIsET 93a4eTHRIX eqUHUIIBI, 324 Jaca.

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




KypcoBoii mpoekr (pabora)

HE IPEYCMOTPEHO

AyIMTOpHBIE 3aHATHUS BCETO 184 100 84
(B akaj. yacax), B TOM YHUCJIE:
Jlexnn 70 36 34
[TpakTHyeckue 3aHATHsI, CEMUHAPBI 114 64 50
JlabopaTopHble pabOTHI
CamocrosiTenbHas paboTta Bcero (B akaj. 4acax), B TOM 86 35 51
YUCIIE:
KCP
OK3aMeH 54 27 27
OO0mas Tpy10eMKOCTh JUCITUTIIMHBI 324 162 162
Ne Bunel yueOHOi paboThl, BKITIOUas DOopMBI TEKYIETO
/ CaMOCTOSTEbHYIO paboTy CTY/IEHTOB U KOHTPOJIS
Ne TPYIOEMKOCTH (B yacax) ycreBaeMocTH (1o
HanmeHnoBanue HEZETSIM CEMECTpA).
pasenoB U TeM DOpMBI IPOMEKYT.
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Cemectp 1 162 | 36 64 35
Paszgen 1
Tema 1.1: DnemenTs! Teopuun
MHOKECTB
Tema 1.2.: [leficTBUTEIHHBIC
qucna

Tema 1.3.: YncnoBsie GpyHKIIUM

Paszgen 2

Tewma 2.1.: [Ipenen ancmoBoit
[IOCJIEN0BATEILHOCTH

Tema 2.2:ITpegen aucioBoit
GhyHKIIH

Tewma 2.2.: HenpepbiBHBIE QyHKITNH

Paszgen 3

Tewma 3.1.: [IpousBonHbIe U
T depeHnrans

Tema 3.2.: OCHOBHBIEC TEOPEMBI O
i epeHIMpyeMbIX QYHKIUIX

Tema 3.3.: TIpaButo Jlomurans

Tema 3.4.: ®opmyna Telnopa

Tema 3.5.: [Ipunoxxenne
i hepeHINaTBbHOr0 HCYNCIICHUS




K UCCIIEIOBaHNIO QYHKINH

Tema 3.6.: OO1iee moHATHE
TIpeziena: mpesien 1o Oase

Paznen 4

Tema 1.1.: HeonpeneneHnsiit
HHTETpai

Paznen 2

Tema 2.1.: OnpeneneHHbIi
UHTErpai

Tema 2.2.: HecoOGcTBEHHBIE
HUHTETPaJIbl

Tema 2.3.: Merpuueckue
MIPOCTPaHCTBA

Tema2.4.: KoMOnakTHOCTH B
METPUYECKUX MPOCTPAHCTBAX

Tema 2.5.: HenpepriBHble
0TOOpaKEHHSI B METPUUECKHUX
HPOCTPAHCTBAX

Pa3nea 5

Tema 3.1.: IIpousBonHbie u

i depeHnrans GyHKIMNA MHOTHX

TIEPEMEHHBIX

Tema 3.2.: JIokanbHBIE
AKCTPEMYyMBbI (DYHKIMHA MHOTHX
NepeMeHHbBIX

Tema 3.3.: HesiBHbIe QyHKITUN

Tema 3.4.: YcaoBHBINI

DKCTPeMyM

Cemectp 2

162

34

50

51

Paszgen 1

Tema 1.1.: Uncaosbie psab

Pazaea 2

Tema 2.1.: PyHKIIMIOHAABHBIE

I10CA€A0BaTeAbHOCTIU 11 PAABI

Tema 2.2.: CteneHHBIE PSIIBI

Tema 2.3.: Paan1 @ypoe

Pazaea 3

Tewma 3.1.: Mnrerpaasl,
3aBuCAIINe OT IapaMeTpoB

Tema 3.2.: DiinepoBbI HHTETPAJIBI

Tema 3.3.: [Ipeobpaszosanue
Dypre

Tema 3.4.: AcuMIITOTIIYECKIIE
pa3AoKeHus

Pa3zaea 3

Tema 1.1.:Mepa XKopaana

Tema 1.2.: Kparnpni unTerpaa
Pumana

Pazaea 4




Tema 2.1.: Kpusrie

Tema 2.2.: KpuBoaunerinsre
MHTeIpaAbl

Tema 2.3.: IloTeHrmaapabie
BEeKTOpPHBIe 105

Tema 2.4.: Popmyaa I'puna

Pa3zaea 5

Tema 3.1.: IToBepxuocT

Tema 3.2.: IloBepxHOCTHEIE
VHTerpaAasbl

Tewma 3.3.: Popmyaa Crokca

Tema 3.4.: Popmyaa
Octporpaackoro- I'aycca

Tema 3.5.: Obmas popmyaa
Crokca

Dx3ameH | cemectp

27

DK3aMeH 2 ceMecTp

27

4.2. Conepxanue JTUCHMILIMHBI (MOXYJIs)

1 CEMECTP

Pazoen 1

Tema 1.1. DneMeHTHI TEOPUH MHOKECTB

1. CBoiicTBa TEOPETHKO-MHOKECTBEHHBIX ornepanuid. @ynkiuu. CBoiicTBa 00pa3oB U Ipo-
00pazos.

2. Meroa MmareMaTU4eCKOW UHAYKIIUH.

3. MomtHocTh MHOKecTB. CuéTHBIC M HeCUE€THBIE MHOKeCTBa. Teopema Kanropa.

Tema 1.2. JlelicTBUTEIbHBIC YK CIA

1. Monyne BeniecTBeHHOro uucia. HepaBencTBa ¢ MogymneM.

2. 'eoMmeTpuueckas HHTEPIIPETALMS BEIIECTBEHHBIX uncell. [Ipenenbable TOUKH, OTKPBITHIE
U 3aMKHYTBIE MHOKECTBA Ha YMCIIOBOM NpAMON. PaciimpenHas yuciosas npsmast.

3. HaxoxaeHue rpaHeil 4nciaoBbIX MHOYKECTB.

Tema 1.3. YucnoBsle pyHKINN

1. Yucnosle pyHKIMU. MOHOTOHHBIE, YETHBIE, HEUETHBIE, Teproauueckue GpyHkuun. Oc-
HOBHBIE dJIEMEHTapHble QYHKIUH U UX I'padUKy.

2. Pemienne QpyHKIIMOHAIBHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

3. [Toctpoenue rpagukoB GyHKIUIA.

Paszoen 2

Tema 2.1. IIpenen uncnoBoi Nocie0BaTEIbHOCTU

1. HaxosxaeHue npeiesoB YMCIOBBIX MOcieoBaTenbHocTel. Tabn1ia s5KBUBaJIEHTHBIX TO-
cienoBaTenbHoCTed. CpaBHEHUE pOCTa MOCIEA0BATEIBHOCTEN.

2. TloanocnenoBaTeNbHOCTH U YaCTUYHBIE NIPEEIIbl. BEpXHUI M HIKHUI NTPEAEbl ocie-
JOBAaTEJIbHOCTH.

Tema 2.2. [Ipenen uncnoBoi GyHKIUU

1. HaxosxaeHue npeaenoB YMCIoBbIX QyHKIMHI. Tabnuia skBuBaneHTHbIX GyHKUui. CpaB-
HEHHE pocTa (PyHKIUH.




2. PaznoxeHne OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH J0 MEPBOr0O HOPSIIKA MAIOCTH.

3. OpHocroponnue npenaensl. beckoneunsie npeens! GyHKIUH. YacTHUHBIE TPEAeIb,

BEPXHHI U HIDKHUH MTpeaesl pyHKIHH.

Tema 2.3. HenpepsiBHble pyHKINN

1. UccnenoBanue pyHKIIMK HA HEMPEPBHIBHOCTH. Kitaccudukaius To4ek pa3pbiBa.

2. CBoiicTBa HEMPEPHIBHBIX (PYHKITUI.

Pa3zoen 3

Tema 3.1. I[IpousBonubie 1 qudQepeHnnans

1. ITpon3BoHast PyHKIMH, €€ TECOMETPUIECKUN 1 (PU3UUECKHUIA CMBICI.

2. Texnuka nuddepeHupoBanus QyHKINHA.

3. 'eoMeTprueckre NpUI0KEeHU TPOU3BOAHOMN. [IpuOIMKEHHOE BEIYUCICHIE 3HAYCHU I

dbyHKIIHIA ¢ ToMOTIIBI0 U depeHITnanos.

4. Beicie npousBoHbie. Bricue muddepentinansl. opmyna JleiiOnuma.

Tema 3.2. OcHOBHBIE TEOPEMBI O TUPPEPEHINPYEMBIX (HYHKIIMIX

1. Teopemsr @epma, Poss, Jlarpanxka, Komm. Teopema [{apOy 0 mpomMeXyTOUHBIX 3HAYE-

HUSX IPOU3BOJHOM.

Tewma 3.3. [IpaBuna Jlonurans

1. ITepBoe mpaBunoJlonurans

Bropoe npasuio Jlonurans

HeonpeneneHHOCTH Apyrux BUIOB.

Tema 3.4. @opmyna Teiopa

1. Pa3noxeHne oCHOBHBIX 3JieMeHTapHbIX (GyHKIMH 1o popmyie Teitnopa. [Ipumenenue hopmMyisl
Tewinopa s BeraucieHus npenenaon. [IpubmmkeHHbIe BRIYUCIEHUS ¢ TTOMOIIBIO hopmyibl Teimopa.
Tewma 3.5. [punoxenus auddepeHInaIbHOTO UCYUCIEHUS K UCCIIEIOBAHUIO (DYHKITHH.

1. HaxoxaeHue mpoMexyTkoB MOHOTOHHOCTH U JIOKQJIbHBIX SKCTPEMYMOB (DYHKIIHH.

2. HaxoxaeHue riao0anbHbIX SKCTPEeMYMOB (DYHKIIHH, HETIPEPBIBHOM Ha oTpe3ke. Haxox neHue
TOYHBIX I'paHell (PYyHKIHHU.

3. HaxoaeHre BBIMYKIBIX (DYHKIIMA B TOYEK reperuoa.

4. HepaBeHcTBO MeHceHa 1 ero mpUMEHEHHSL.

5. Acumnrotsl pyHkiuu. [loctpoenue rpadukoB GyHKIHIA ¢ TOMOILIBIO TPOU3BOIHBIX.

Tewma 3.6. O6uiee nmoHATHE TIpeAea; Mpee mo Oase.

1. Ilonsitue 6a3wl. [Ipumepst 6a3. [Ipeaen uucnoBoit GpyHkumnu no 6aze. CroicTBa QYHKIIUNA UMEIOIITUX
npezaen mo 6ase.

2. [Ipenen no I'eline. DKBUBAJIEHTHOCTD JIBYX ONPENEICHHUIN Ipeeia B Ciaydae CU€THO-TTOPOKIEHHBIX
0a3. DKBUBAJICHTHBIE 0a3bl, PUIBTPHI.

Paszoen 4

Tema 1.1. Heonipenen€uupiii UHTETpa

1. OcnoBHble onpeneneHus. CBONCTBA HEOIIPEAEICHHOTO HHTerpaia. Tabauia nepBooopa3HbIX
OCHOBHBIX AJIEMEHTAPHBIX (QYHKLUH.

2. nTerpupoBaHie METOJIOM 3aMEHbI M METOJIOM MoABeIeHUs (PyHKINHU NOJ 3HaK Tudde-peHnuana.
3. UnTerpupoBanue GyHKIUN IO YaCTSAM.

4. nTerpupoBaHue parioHAIbHBIX (QYHKIIUH.

5. MaTerpupoBanue ApoOHO-IHHEHHBIX UPPAlMOHATBHOCTEMH.

6. IuddepennmanbHplii OUHOM.

7. UHTerpupoBanue KBaJpaTuyHbIX UppanroHanbHocTell. [logcranoBku Diinepa.

8. HTErpupoBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUN. Y HUBEPCaIbHasi TPUTOHOMETPUYECKAS]
IIOJICTAaHOBKA.

Paszoen 5

Tema 2.1. OnpenenéHublil UHTErpa

1. HaxosxaeHue onpeaeneHHbIX HHTEerpajioB 1o ¢popmyne Heiotona-JleiiGHuia. 3aMmeHa ne-peMeHHbIX
U UHTETPUPOBAHUE I10 YACTAM B ONPEIACIICHHOM HHTErpale.



2. 'eomerpuueckue u puU3NIECKUe TPUIIOKEHUS ONPEACTICHHOTO HHTErpaia. Beruncnenue miomanen
IUTOCKUX (PUTYp B AEKAPTOBBIX U MOJIIPHBIX KOOpAUHATaX. Beruncienue 00beMOB TeIl U IJIOMIa e
noBepxHocTel BpaleHus. Haxoxxienue nenrpa macc.

3. UHTerpan ¢ nepeMeHHbIM BEpXHUM IpesenaoM. HenpepblBHOCTh MHTETpajla 0 BEPXHEMY IIPENEY.
JuddepenunpoBanue HHTErpaja 1Mo nepeMeHHOMY peaemy.

Tema 2.2. HecoOGcTBEeHHBIEC HHTETPAIIBI

1. Berauciienne HecOOCTBEHHBIX MHTETpasioB 1o opmyiie Herorona-JleiiOnuma.

2. VccnenoBanue Ha CXOIUMOCTh HHTETPAJIOB OT 3HAKOIIOCTOSIHHBIX (DYHKIIHHA C OJTHON 0c000i
TOYKOM.

3. UccnenoBaHue Ha CXOAMMOCTh HHTETPAJIOB OT 3HAKOTIOCTOSTHHBIX (DYHKIUH C HECKOJIBKUMHU
0COOBIMH TOYKAMH.

4. VccnenoBaHue Ha CXOUMOCTb HHTETPAJIOB OT 3HaKonepeMeHHbIX GyHkui. [Ipusnaku Abens u
Jlypuxiie cX0AUMOCTH HECOOCTBEHHOTO UHTETpala.

5. AGcomroTHas CXO0IMMOCTh HECOOCTBEHHBIX MHTerpanoB. Kputepuit Komu cxoaumoctu
HECOOCTBEHHOTO MHTErpaa.

Tema 2.3. MeTtpuueckue npocTpaHCTBa

1. Ilonatue metpruueckoro npocrpancTsa. [lIoHATHE HOPMUPOBAHHOTO MpoCTpaHcTBA. [IpuMepsl
METPUUYECKHUX U HOPMHUPOBAHHBIX POCTPAHCTB.

2. OxkpectHOCTH. OTKPBITBIE Y 3aMKHYTBIE MHO>KECTBA, CBSI3b MEXK/ly HUIMHU. BHYTpEHHOCTB,
MIPOM3BOIHOE MHOYKECTBO, 3aMbIKaHHE, BHEITHOCTh, TPAHMIIA.

3. [Ipenen ¢pyHkuuu co 3HaYEHUAMHU B METpUUYECKOM npocTpaHcTBe. CBolicTBa nmpenena. [Ipenen
nocnenoBarensHoCTU. [Ipenen GyHku B TOUKE.

Tema 2.4. KOMITaKTHOCTh B METPUUYECKHUX ITPOCTPAHCTBAX

1. ITonnabie mpocTpancTBa. [IpuMepbl MOJIHBIX TPOCTPAHCTB.

2. [IpeakoMnakTHbIE U KOMITAKTHBIE MHOXECTBA. KpuTepnii KOMITAKTHOCTA METPUYECKOTO
npocTpancTBa. KOMIMakTHOCTh B TEPMUHAX MTOKPBITUM.

Tewma 2.5. HenpepbIBHBIE OTOOPaKEHUSI METPUUYECKUX TIPOCTPAHCTB

1. HenpepbIBHOCTD B TOUKE. HenpephIBHOCTh HA MHOKECTBE. JIOKaJIbHBIE CBOMCTBA HEMPE-PHIBHBIX
GyHKIIHH.

2. OcHOBHBIEC TEOpPEMBI 0 HempepbIBHBIX PyHKIMsIX. CBOMCTBA (DYHKIIMIA, HETIPEPHIBHBIX Ha
KOMIIaKTax.

3. IIpuHIHTT CKUMAOIIHUX OTOOPAKEHHUI U €T0 IIPUMEHEHHS.

Tewma 3.1. [IpousBoansie u quddepeHinansl GyHKIUNA MHOTHX IEPEMEHHBIX.

1. HaxoaeHue yaCTHBIX IPOU3BOIHBIX U U depeHnnanos nepporo nopsaka. Mcecinenoanue
byHkuit Ha TUddepeHIUPYEMOCTb.

2. 'eomeTpuyecKuii CMBICI YaCTHBIX IPOU3BOAHBIX. KacaTenbHas mI0CKOCTh, MOBEPXHOCTh YPOBHS,
IPaIUEHT.

3. HaxoxaeHne yacTHBIX TPOU3BOIHBIX U U (HEPEHIINATOB BBICIINX TOPSIKOB.

4. ®opmyna Teitnopa g pynkuii MHOTUX nepeMeHHbIX. Mcnonp3zoBanue Gopmynsl Teitnopa mis
MPUOTMKEHHBIX BBIYHCICHHN.

Tewma 3.2. JlokanbHBIE SKCTPEMYMbI (DYHKITUN MHOTHX MTEPEMEHHBIX

1. HaxoxaeHne ToKalbHBIX SKCTPEMYMOB (DYHKIIUM MHOTHX TEPEMEHHBIX.

Tema 3.3. HesBHble QyHKIIMH

1. HaxoaeHne yacTHBIX TPOM3BOIHBIX U Tuddepennnanos HesBHoU ¢yHkuu. MccnenoBanue Ha
HKCTPEMYM HESIBHO 33JaHHON (PyHKLIUU.

2. HaxosxaeHne 4aCTHBIX MTPOU3BOIHBIX U T depeHIIanoB cucTeMa HesiBHBIX (DYHKITUH.
I'eoMeTrprueckre MPUIOKEHUS TEOPUH HESIBHBIX (DYHKITUH.

3. 3ameHa nepeMeHHbIX B MU (EepeHIINATbHBIX BRIPAKCHUSIX.

Tema 3.4. Y ci10BHBIN SKCTPEMYM

1. HaxoxeHue yCcIIOBHBIX 9KCTPEMYMOB METO/I0M CBOOOHBIX UG HEepeHIINAIOB U METOAOM
MHOXUTesen Jlarpamxka.

2 CEMECTP



Paszoen 1

Tema 1.1. YucnoBsie psibl

1. UccnenoBanue cXoAMMOCTH 3HAKOTIOCTOSAHHBIXPsN0B. [Ipu3Haku cpaBHeHus. MIHTErpaibHblii
npusHak Komu-MakinopeHna.

2. UccnenoBanme CXOAMMOCTH 3HAKOTIEpEeMEHHBIX psiioB. [Ipusnaku Jleitbnuna, Adens u dupuxie.
AGCOo0THAS CXOUMOCTD PSIOB.

3. UccnenoBanue cXo0AMMOCTH JBOMHBIX U IOBTOPHBIX PSIOB.

4. VccnenoBanue cX0AUMOCTH OECKOHEUHBIX TPOU3BEICHUM.

Paszoen 2

Tewma 2.1. ®yHKIIMOHAIBHBIC MTOCIETIOBATETLHOCTH U PSIJIBI

1. HaxosxaeHne MHOKeCTBa CXOUMOCTH (DYHKIIMOHABHOW TIOCIIEIOBATEIBHOCTH U €€ Tpe-JebHOI
(GyHKIMH.

2. UccnemoBanue mocieoBaTeIbHOCTH (DYHKITUI Ha PABHOMEPHYIO CXOJIUMOCTb.

3. UccnenoBanue (GyHKIIMOHATIBLHOTO Psijia HA paBHOMEpHYIO cxoaumocTb. [IpusHaku Beitepimtpacca,
Abens u Jlupuxiie paBHOMEpPHON CXOAUMOCTH (PyHKIIMOHAIBHOTO psana. Kpurepuii Ko
PaBHOMEPHOU CXOUMOCTH (PYHKIIMOHAJILHOTO pAJa.

4. TlpenenpHbIi epexo/1 MOl 3HAKOM MHTErpajia ¥ Mpou3BoAHOM. [lousneHHOe HHTErpupoOBaHHUE U
g epeHInpoBaHue.

Tewma 2.2. CreneHHble psabl

1. HaxoxxaeHue paanyca 1 HHTEpBaJIa CXOJUMOCTHU cTeneHHOoro psana. Popmyna Komm-Anamapa.
JIENCTBHS CO CTENIEHHBIMU PSAAMM.

2. Psan Teitnopa. Pa3noskeHrne 0OCHOBHBIX dJIeMEHTapHBIX QyHKIHH B psn Teitnopa. Pa3noxkenue
¢byukumii B pan Teitnopa.

3. CymMMHpOBaHHE CTETICHHBIX PsiioB. DopmMyitel Ditniepa. CBONWCTBA TUTIEPOOTUISCKUX (PYHKITUH.
Tema 2.3. Panpt @ypbe

1. Paznoxxenne Gpynkumii B psg Pypbe Ha MPpOMEXyTKe [-7, Tt]. Pa3noxenue mo cuHycam u 1o
KocuHycaM. Paznoxenne QyHKIMI B TPUTOHOMETPUUYECKUHN Psii HA IPOM3BOIBHOM IIPOMEXKYTKE.

2. Ilounennoe uaTerpupoBanue u nuddepennuporanue psagoB Oypre. CymmupoBanue psiioB Oypee.
Pazoen 3

Tema 3.1. MuTerpaisl, 3aBUcCsIIME OT TAPaMETPOB

1. MccnenoBanne paBHOMEPHOU CXOIMMOCTHY TapaMEeTPUUECKUX MHTErpasioB. HTerpupoBanue u
g depeHnrpoBaHe HHTErPajoB IO MapameTpy.

2. BprunciieHne onpeeeHHbIX HHTErPaJIoB METOJOM BBEACHUS NTapamMeTpa.

Tema 3.2. DiisiepoBbl HHTETPaIbI

1. l'amma-dynkuus. bera-¢dynkuus. Berancienue onpeaeaeHHbIX HHTEIPaIoB ¢ IOMOIIIbIO raMMa- U
6era-GyHKIUI.

Tema 3.3. [IpeoOpazoBanue Oypbe

1. CpoiictBa mpeobpazoBanusi Oypbe. PopMyna oOpamieHus.

2. Haxoxnenue npeoOpazoBanuii ypbe.

Tema 3.4. ACHMOTOTHYECKUE PA3IOKEHUS

1. HaxoxxeHre acUMITOTUYECKUX pa3iokeHui GpyHKuuid. J[efcTBUs HaJl aCUMITOTUYECKUMHU
Pa3IO0KEHUAMHU.

2. ®opMyna CyMMHpOBaHMs Jiliiepa-MakiiopeHa.

3. HaxoxaeHne acuMNTOTUK TapaMeTpUIECKUX UHTErpasioB. Jlemma Barcona un meton Jlamnaca.

Paszoen 4

Tema 1.1. Mepa Xopnana

1. Kpurepuii n3amepumoctu MHokecTBa 1o XKoprany. CBoiicTBa M3MEpUMBIX MHOKECTB. Mepa
IIPSIMOTO NTPOU3BEACHUS MHOKECTB. BaxkHelne npuMepsl U3MEPUMBIX MHOXKECTB.

Tema 1.2. KpaTnslit unterpan Pumana

1. CBeneHue BOMHOTO MHTETpala K NOBTOpHOMY. [lepeMeHa nopsaka MHTErpupoBaHus B ABOMHOM
UHTErpae.

2. 3ameHa IepeMEHHBIX B IBOTHOM HHTETpaIe.



3. CBezneHue TPOMHOIO HHTErpaia K NoBTOpHOMY. [lepemena nopsiika UHTErpUpPOBAHUSI B TPOMHOM
UHTErpase.
4. 3ameHa nepeMEeHHbIX B TPOMHOM MHTErpalIe.
5. l'eomerpuueckuii U GU3NUECKU MPUIIOKEHUS TBOMHBIX M TPOMHBIX HHTETPAJIOB.
Tema 1.3. HecoOGcTBeHHBIE KpaTHBIE HHTETPAJIBI
1. UccnenoBanue Ha CXOMMOCTh HECOOCTBEHHBIX KPATHBIX HHTETPAJIOB.
Pazoen 5
Tema 2.1. Kpussie
1. [TapameTpuzanus MIOCKUX U IPOCTPAHCTBEHHBIX KPUBBIX.
2. Haxoxnenue JuiH KpuBbIX. HaTypaneHas napamerpuzanusi.
Tema 2.2. KpuBoJinHeliHbIe HHTETPaJIb
1. Beruncnenne KpuBOJMHEUHBIX MHTETPAJIOB MIEPBOTO POIa.
2. BeruncrieHne KpuBOJWHEHHBIX HHTETPAJIOB BTOPOTO POJIa.
3. ®uznyeckue NpuIoKEHUS KPUBOJIUHEHHBIX HHTETPAJIOB.
Tema 2.3. [loreHInanbHbIE BEKTOPHBIE MOJIS
1. IIpoBepka ycnoBuil noaHoro aquddepennnana B 0JHOCBSI3HOM 001acTH.
2. ®opmyna Herorona-JIeitbuuna i pyHKIIMM MHOTHX IEPEMEHHBIX. POTOp BEKTOPHOTO MOJIS.
[upkynsust BEKTOPHOTO OIS BAOJb 3AMKHYTOW KPUBOM.
Tema 2.4. ®opmyna ['puna
1. Bolunciienue 1BOMHBIX MHTETPAJIOB ¢ MOMOUIbI0 hopMyibl ['puna. Beruncienue miomaneit npu
MOMOIIY KPUBOJMHEHHBIX HHTETrpaioB. Paznuunbie popmbl 3anucu popmyisl ['puna.
Paszoen 6
Tewma 3.1. [loBepxHOCTH
1. ITapameTpu3anysi HOBEPXHOCTEM.
2. HaxoxaeHue KacaTeabHOM MIIOCKOCTH U HopMaiiu. Beraucienue nmepBoi KBaapaTuaHON GpopMy
MTOBEPXHOCTH.
3. Beruucnenue miomaaei moBepXHOCTEH.
Tema 3.2. [IoBepXHOCTHBIE UHTETPAIbI
1. BelunciieHne NoBEpXHOCTHBIX HHTErPAJIOB IIEPBOTO POJIA.
2. BriunciieHne NOBEPXHOCTHBIX HMHTETPaJIOB BTOPOTO pOJa.
3. 'eomerpuueckue u GU3NIECKUE MPUIIOKEHUS TOBEPXHOCTHBIX HHTEIPAJIOB.
Tema 3.3. @opmyna Ctokca
1. Beruucienue noBepXHOCTHBIX MHTErpasIoB MpH oMoIu ¢popmyisl Ctokca. Paznuunbie GpopMel
3anucu Gopmyisl Crokca.
Tema 3.4. ®opmyna ["aycca-Octporpaackoro
1. BeruucneHnre noBepXHOCTHBIX MHTETPaIOB MpU oMoIu Gpopmyisl OcTporpaackoro-Iaycca.
Beruucnenue 065eMOB IpU MOMOILM TOBEPXHOCTHBIX HHTErpajioB. Paznuynbie popMel 3anucu
¢dopmynsl Octporpazackoro-Iaycca.
Tema 3.5. O6mas ¢popmyna Ctokca
1. BeluuciieHre BHEIIHEro MPOU3BeICHUS U BHEIIHero quddeperunana quddepeHunanbHbIX GopMm.
2. 3aMeHa NepeMeHHBbIX B JuddepeHnnanbHoil Gpopme.
3. Obmas popmyna Crokca. Jlemma [lyankape. @uznueckue npuiiokeHus TudepeHInaIbHbIX
dbopm.
7. Tembl 1a0opaTopHbIX padoT (JIabopaTopHBIH NPAKTHKYM)
He npenycmoTpens! yueOHbIM mutanoM OOIN.
8. IIpumepHas TeMaTHKa KypCOBBIX padoT
He npenycmoTpens! yueOHbIM mutanom OOIN.

5.00pa3oBaTe/IbHbIC TEXHOJIOTHH



AKTHBHBIE M MHTEPAKTUBHBIC (DOPMBI: JIEKLIWH, MPAKTHUYECKUE 3aHATHS, KOHTPOJIbHBIE PpabOTHI,
KOJUIOKBUYMBI, 3a4€Thl U JK3aMEHBl. B TedeHue CeMEeCTpOB CTYACHTHI pElIaloT 3a/ayd, YKAa3aHHBIE

mpernoaaBaTCICM.

6.YueOHO-MeTOAMYECKOE 00ecneyeHue CaMOCTOATeIbHOM padoThl cTy1eHTOB. OLeHOYHbIe
cpelacTBa /1 TeKYILIero KOHTPOJIsl YCIeBAeMOCTH, IPOMEeKYTOYHOI aTTeCTAIlMH 110 UTOraM
OCBOEHHS THCHUILIMHBI.
6.1. Ilnan camocTosiTeILHOM PadoThI

Ne i/ HanmeHoBaHMe TeMbl Bua camocTosiTeqIbHOM padoThI

Cemectp-1 DneMeHTBl TEOPUH Kontponbnas padora Ne 1
MHOYECTB.

1.1--1.3

JlelicTBUTENIbHBIE YHCIIA.
Uucnossle QyHKIUH.

2.1-3.1 [Ipenen yncnoBoit HccnenoBaTenbckast JOMAIIHSIS
II0CIIEA0OBATCIIBHOCTH. pa60Ta Nel

[Ipenen ynucnoBou
byHKINA.
[IpousBoaHas u
muddepentmar.

3.2-3.4 OCHOBHBIE TEOPEMEI O KontposbHas padota No2
muddepeHITupyeMbIx
dbynaknusax. [Ipasumo
Jlonuransa. ®opmyna

Teinopa.
3.5-3.6 Jlpunoxxenue HccnenoBarensckas ToMaIHssg
g depeHInaIbLHOTOo paGota Ne2

UCUUCIICHHS K
UCCIIEJIOBAaHUIO (PYHKIIUU.
OO11ee NoHATHE TIpEeNa.
Heonpenenennsiit KonTponsnas pabora No 1
uHTerpan. OnpeaeeHHbIH
11,2122 unTerpan. Heco6cTBeHHbIE
UHTETPaJIbI.

23,25, 31 Mertpuueckue Teopernueckuii Tect Nel
MPOCTPAHCTBA
.HenpepbIBHOCTB CIIOKHOMN
¢ynkuuu. OyHKIUN
MHOTHUX TEPEMEHHBIX.
3.2,3.3,34 [IpousBoiHbIE U KontponrsHas padora Ne 2
middepernnanst GyHKIUH
MHOTHX TIepEMEHHBIX.
®opmyina Tennopa.
JlokanbHbIE SKCTPEMYMBI.
Y CIOBHBIN 3KCTPEMYM.




Cemectp-2 Uucnosele psibl. KonTtponpHnast padota Ne 1
OyHKIMOHAIbHBIC
11,21, HOCIIEJ0BATEIBHOCTH U
PsIbI

2.2-2.3 Crenennblie psiabl. Psibl HccnenoBarenbckast JOMAIIHAS
Dypobe pabota Nel

3.1-34 Wurerpansl, 3apucsiue ot | Teoperndeckuit Tect Nel
napameTpoB. DIJIEpOBBI
UHTETPAJTBI.
[IpeoGpa3zoBanue Pypoe.
ACHUMNTOTHYECKHE
Pa3IoKEHUs.

Mepa Kopnana. KpatHeie Teopernueckuii Tect Nel
HHTErpayisl Pumana.
1.1,1.2,21, | KparHble HecoOCTBEHHBIE
WHTETPATHI.

2.2-24 KpuBonuneiinsie Teoperuueckuii Tect Nel
HWHTETPATHI.
IToTeHnmanbHBIE
BEKTOpHBIE TTo1s. Dopmyna
['puna.

3.1-3.3 [ToBepxHOCTH. HccnenoBarensckas TOMaIIHsIsg
IToBepxHOCTHBIE pabota Ne 3

uHTerpaisl. ®opmyna
Crokca.

3.4-3.5 ®opmymna ["aycca- Kontposbhas padota Ne 1
Octporpazackoro. Ob6mas
dhopmyna Crokca.

OueHoYHBIE CPeICTBA /1JIsl TEKYIIEr0o KOHTPOJISI YCIIeBAeMOCTH M IIPOMEKYTOYHOM aTTecTaluu

Kpurtepun oueHkn npoMexKyTO4HOM aTtrectaunu B popMme 3auera

Onenka | XapakTepuCTHKa TpeOOBAaHUH K pe3yJabTaTaM aTTeCcTalluu B popme 3ayera

«3auTeHo» TeopeTndeckoe coaepaHue Kypca OCBOEHO MOJHOCThIO 6€3 MPOOesioB WIiIH B
EJIOM, WK O0JIbIIeH 4acTh0, HEOOXOJMMbIE IPAKTUUECKHE HABBIKU PaOOTHI C
OCBOEHHBIM MaTepHalioM c(hopMHpPOBaHBI WM B OCHOBHOM C(HOPMHPOBAHBIL,
BCE€ WJIM OOJIBIITMHCTBO MPETyCMOTPEHHBIX pabouei mporpaMMoil yueOHBIX
3a/laHU¥ BBIMOJTHEHBI, OT/ACTbHBIC U3 BHITIOTHEHHBIX 3a/IaHUH COJIepKaT
OIIIMOKH.

«He 3auTeHO» TCOpCTI/I‘-ICCKOG COACPIKAaHUC KypCa OCBOCHO YaCTUYHO, HGO6XOZ[I/IMLIC HaBBIKH1
pa6OTLI HC C(bOpMI/IpOBaHBI nin C(I)OpMI/IpOBaHBI OTACIBbHBIC U3 HUX,




OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboueil yaeOHOH mporpaMMoii 3aIJaHUi He
BBITIOJTHEHO JTMOO0 BBIMIOJIHEHO C TPYOBIMH OIIMOKAMH, KAYECTBO UX
BBITIOJTHEHUS OLICHEHO YUCJIOM 0aJIoB, OJIU3KUM K MUHUMYMY.

Kpurtepuu oneHkn npoMe:KyTo4HOM aTTecTanum B gopMe IK3aMeHa

Omnenka XapakrepucTika TpeOOBaHHH K pe3yJbTaTaM aTTecTaliu B hopme
9K3aMeHa
«OTINIHO Teoperndeckoe conmepkaHHEe Kypca OCBOCHO IIOJHOCTBIO  0O€3

MpoOesIoB, CUCTEMHO U TJIyOOKO, HEOOXOJMMBbIE MPaKTUYECKUE HaBBIKU
paboThI ¢ OCBOCHHBIM MaTepHAIOM C(hOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIC
paboueli yaeOHOM TTporpaMMoil yueOHbIE 3a/IaHUsI BBITIOJTHEHBI O€3yIPEYHO,
KAaueCTBO WX BBIINOJHEHHS OIEHEHO YMCIOM 0aaIoB, OJIUM3KHUM K
MaKCHMYMY.

«XopotuIoy» Teoperndeckoe conepkaHne Kypca OCBOEHO B IeJIoM 0e3 mpoOernos,
HE00XOMMbIE TTPAKTUYECCKUE HABBIKM PAaOOTHI C OCBOCHHBIM MaTEPHUAaIoOM B
OCHOBHOM  C(hOpMHUPOBAHHI, MPEAYCMOTPEHHBIE pabodeil  yueOHOM
MporpamMMoi yueOHbIe 3aJJaHHsI BBITIONHEHBI C OTJCIbHBIMA HETOYHOCTSIMH,
Ka4eCTBO BBIMOJIHEHHS OOJBINMHCTBA 3aJaHWl OIICHEHO YHCJIOM OalioB,
OJIN3KUM K MAaKCUMYyMY.

«Y IOBJIETBOPHUT Teoperndeckoe cojiepkaHUE Kypca OCBOCHO OOJIBIICH YacThlo, HO
eIILHOY npoOeiabl  HE  HOCAT  CYIIECTBEHHOTO  XapakTepa, HE0OXOJHMMBIC
NPaKTUYECKUE HABBIKM PAa0OThI C OCBOCHHBIM MAaTEPUAIIOM B OCHOBHOM
chopmMupoBaHbl, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabouelt yueOHOH
IPOTrpaMMO¥l Y4eOHBIX 3aJlaHWi BBITIOJIHEHBI, OTJCIbHBIC U3 BBIMOJIHECHHBIX
3aJJaHU COJIEPXKAT ONIHOKH.

«HeynoBneTtBop TeopeTrnueckoe CoJIepKaHUE Kypca OCBOCHO YaCTUYHO,
UTEJIBHO HEOoOXOMMbIE HaBBIKM paboThl HE cHOpMHUpPOBaHBI WIH CHOPMHUPOBAHBI
OTJIENbHBbIE W3 HHUX, OOJNBIIMHCTBO MPETYCMOTPEHHBIX pabouel yueOHOU
nporpaMMoil  y4eOHBIX 3aJaHUi HE BBIIOJHEHO JIMOO BBIMIOJHEHO C
rpyObIMU OMIMOKAaMHU, KQUe€CTBO WX BBIMOJTHEHHS OLIEHEHO YHCIIOM 0aslioB,
ONU3KUM K MUHUMYMY.

6.2. MeTtonnueckne yKa3aHus 110 OPraHU3ALMH CAMOCTOATE/ILHOM padoThI CTYAeHTOB

CamocrosTrenbHas paboTa SIBISETCS OJHUM U3 BUJOB YU€OHOH NEATEIBLHOCTH OOYyYarolIuXcs,
CIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAaHHOCTH, TBOPUYECKOI'O
MOJIX0/a K PELICHUIO TPobIeM yueOHOTO U TPOo(eCcCHOHATFHOTO YPOBHSI.



AynutopHas caMocTosITeIbHas: paboTa Mo y4yeOHOM IMCIHUIUIMHE OCYLIECTBISETCS Ha YIeOHbIX
3aHSATUSIX 101 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPETIOaBaTENIs U 10 €ro 3aJaHMIo.

BueayauropHnasi camocTosiTenibHasi pab0Ta BBIMOIHACTCS 10 3aIaHUIO TpErnojaBarens 0e3 ero
HENOCPEJCTBEHHOIO y4acTHs.

Buner 3amaHuii i BHEAYAMTOPHOW CaMOCTOSTEIBHONH pabOThI, WX XapakTep, yIUTHIBATH
cieun(puKy n3ydaeMoi yueOHOM MUCIUIUIMHBL, HHIUBUIYaIbHbIE 0COOCHHOCTH 00yJaromerocs.

KoHnTponb camocTosiTensHON pabOThl U OIIEHKA €€ Pe3y/IbTaTOB OPraHU3yeTCsl KaK €IUHCTBO
IByX opm:

1.caMOKOHTPOJIb U CAaMOOILIEHKA 00y4aroIerocs;

2.KOHTPOJIb ¥ OLIEHKA CO CTOPOHBI IIPETI0AaBATEIS.

Opranusanusi 1 pyKOBOJACTBO ayIMTOPHOM CaMOCTOSITeIbHON PadoThl

AynuTopHas caMOCTOsITeNIbHAs padoTa MO JAUCHUUIUIMHE BBIMOIHIETCS HA YU€OHBIX 3aHSTHUSIX O]
HEMOCPECTBEHHBIM PYKOBOJICTBOM MPEIOIABATENS U 10 €T0 33aHHUI0.

OCHOBHBIMU BUJAMH ayIMTOPHOI pabOThl CaMOCTOSTENbHON pabOThI SIBIISIFOTCS:

- BBINOJHEHHWE JTAOOPATOPHBIX M TMPAKTUYECKHX PabOT OCYLIECTBISETCS Ha J1abOpaTOPHBIX U
MPaKTUYECKUX 3aHATHSX B COOTBETCTBUU C TpapukoMm yueOHOro mnpouecca. [Ins oOecneueHus
CaMOCTOSITENIBHOM  paloThl MpenojaBaTeNssMU pa3padaThIBalOTCSI METOJMYECKHE YKa3aHUsS 110
BBITIOJIHEHUIO JIA00OPAaTOPHOM /IPaKTUUECKON pabOTHI.

PaGora ¢ nureparypoil, ApyruMu UCTOUHMKAMU MH(OpPMALMH, B T.Y. HJIEKTPOHHBIMHU, MOKET
pean30BbIBATHCS HAa CEMUHAPCKUX U TMPAKTUYECKUX 3aHATUAX. JlaHHBbIE MCTOYHUKH HHGMOpMaLuu
MOTYT OBITh MpEACTaBIE€Hbl HAa OyMa)XHOM W/WJIM 3JIEKTPOHHOM HOCHUTENSAX, B TOM YHUCIE, B CETH
HuTtepner.

[IpenogaBatens GopMyaUpPYeET LENIb pabOThl ¢ JAHHBIM U UCTOUYHUKOM HMH(OpMaLNH, ONpeenseT
BpeMsi Ha MpopabOTKy TOKyMeHTa U (OpMy OTUYETHOCTH.

Camo u B3aMMOIPOBEPKA BBHINOJHEHHBIX 3a/laHUH Yalle BCEro MCIOJb3YeTCs] Ha CEMUHApPCKOM,
IIPAKTUYECKOM U JPYyrux BUAax 3aHATui. [IpoGnemHas /cuTyalmoHHas 3agada JOKHA UMETh YETKYIO
(GopMyIHUPOBKY, K HEM JTOJKHBI OBITH NOCTaBIEHBI BONPOCHI, OTBETHI HA KOTOPbIE HEOOXOIMMO HaNTH
u o00ocHOBaTh. Kpurepuum OLIEHKHM NPaBUIBHOCTH PEIIEHUS MPOOJEMHOMN/CUTYallMOHHOM 3a1a4u
JIOJDKHBI OBITh U3BECTHBI BCEM 00y4JaIONTUMCS.

Opranusanusi 1 pyKoBO/JCTBO BHeayIMTOPHOIl padoThI

BHaeaynuropHas camocTosiTenbHas paboTa BBINOJHACTCS MO 3a/1aHUI0 MIPenoaaBaTelis, Ho 06e3 ero
HEIOCPEICTBEHHOIO y4acTusl.

IIpu npenbsBieHHMM BMJOB 3aJaHUM Ha BHEAYAUTOPHYIO CaMOCTOSITEIbHYIO paboTy
PEKOMEHJyeTcs HCIOJb30BaTh IU(PPEPEeHIUPOBAHHBIM MOAXOJ K YPOBHIO HOJATOTOBIEHHOCTH
oOyuaromierocsi. Ilepen BbINIOJHEHHEM BHEAYJUTOPHOM CaMOCTOSITENIBHOM paldOThl MpernojaBaTellb
IIPOBOJIUT KOHCYJBTALMIO C OMNPEAEICHUEM LU 3aJaHus, ero COJIEp)KaHUs, CPOKOB BBIMOJIHEHUS,
OpPUEHTUPOBOYHOIO OObeMa paldOThl, OCHOBHBIX TpPeOOBAHUN K pe3yiabTaTaM paboThl, KPUTEPHEB
OLICHKH, (hopM KOHTpOJII W IepeyHs JuTeparypsl. B mpoliecce KOHCyNIbTallMM IHpenojaBareib
IPEIYNIPExIaeT O BO3MOKHBIX TUIIMYHBIX OLIMOKAX, BCTPEUYAIOIIMXCS IIPU BBINOJHEHUH 33aJaHHUS.

Jns  meroguueckoro ooOecmeueHHss M PYKOBOJACTBA CaMOCTOSATENIbHOM paboToil B
00pa30BaTEeIbHOM YUpPEXJAEHUH pa3paldaThIBalOTCs yueOHbIE MOCOOUs, METOIMYECKHE PEKOMEHIAINH
[0 CaMOCTOSITETIbHOM MOJTrOTOBKE K Pa3IMYHBIM BHUJAM 3aHATHUH C y4eTOM CHELHAIBbHOCTH y4yeOHOM
JMCUUIUIMHBL, OCOOCHHOCTEH KOHTHMHIEHTA CTYIEHTOB, 00beMa U COJAEp)KaHUS CaMOCTOSATEIbHOM
paboThl, popM KOHTPOJIS U T.II.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS MHAMBUAYAIBHO WIM T'PYNIaMH CTYACHTOB
B 3aBHCUMOCTH OT IIeJIM, 00beMa, KOHKPETHONW TEMAaTUKU CaMOCTOSATENBHOW paboThl, YpPOBHS
CJI0’KHOCTH, YPOBHSI IOATOTOBIEHHOCTH 00yYarOIIUXCA.

Bunamu 3aganuii 115 BHEayIUTOPHON CaMOCTOSITEIbHON pabOThl MOTYT OBITh:

- JUId OBJIQJICHUS 3HAHMUAMHU: YTEHHMS TEKCTa; COCTaBJIEHUS IUIaHAa TeKcTa; rpaduyeckoe
n300pakeHNe CTPYKTYphl TEKCTa; KOHCIIEKTHPOBAHUE TEKCTA; BBIMUCKM M3 TEKCTa; pabora co
CIIOBapsIMH M CIIPaBOYHUKAM; y4eOHO-HCCIIEZoBaTeNbCKas pPaboTa; MCIOJIb30BaHUE ayAuo M
BHJIEO3ANUCEN, KOMIIBIOTEPHON TEXHUKU U VIHTEpHET pecypcoB U 1Ip.;
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- JUTs1 3aKPETJICHUs] U CUCTEMAaTH3alMK 3HaHUI: paboTa C KOHCIIEKTOM JICKIIMH; TOBTOPHAst padoTta
HaJ y4eOHBIM MaTepHajoM; COCTaBJICHHME IUIaHa, TE3MCOB OTBETA; COCTABICHHE TaOmuI, peOycos,
KpPOCCBOPJIOB, TJIOCCapHsl Ui CHCTEMaTHU3allud y4yeOHOTO MaTepualia; HW3Yy4eHHe CIIOBapeH,
CIPAaBOYHHUKOB; OTBETHI HAa KOHTPOJIbHBIE BOIPOCHI; aHAJTUTHYECKas 00pabOTKa TEKCTa; MOJIrOTOBKA
COOOIICHNH K BBICTYIUICHUIO Ha CEMUHApE, KOH(PEPEHIINN; TIOrOTOBKA

pedeparos, T0KIAI0B; COCTaBlIeHUE Ouorpaduii, 3a1aHnii B TECTOBOH Gopme H IIp.

- g (GOPMHUPOBAHMS YMEHHW: pEUICHHWE 33aJa4 W YIPAKHEHUH 1Mo o0pasily; pelieHue
BAapUaTHBHBIX 33Ja4 U YIPaKHEHUI; COCTABJIEHUE CXEM; PELLIEHUE CUTYAllUOHHBIX ITPOU3BOICTBEHHBIX
3aJ1a; HOJArOTOBKA K JIEJIOBBIM U POJIEBBIM UI'PaM; IPOEKTUPOBAHUE U MOJICJIMPOBAHUE Pa3HBIX BUJOB U
KOMIIOHEHTOB NMPO(PECCUOHATBHON JIEATEIbHOCTH, OJATOTOBKA MPE3EHTALU, TBOPYECKUX MPOEKTOB;
MIOATOTOBKA KYPCOBBIX U BBIITYCKHBIX pa0OT; ONBITHO-3KCIIEPUMEHTANIbHAsL pab0oTa; IPOEKTUPOBAHUE U
MOJIETUPOBAHUE PAa3HBIX BUJIOB U KOMIIOHEHTOB IIPO(ECCUOHATILHOM IEATENbHOCTH U JIp.

Jnia  obecrieyeHWs:  BHEAyAUTOPHOW  CaMOCTOSITEIbHOW — pabOThl MO  AMCLMILIMHE
MpenojaBaTesieM pa3pabaThiBaeTCsl TMEPEUeHb 3aJaHui Il CaMOCTOSITEIbHOM pPabOThI, KOTOPBIM
HeoO0xouM A1 3(GEKTUBHOTO YIIPABIIEHUS JaHHBIM BUJIOM Y4EOHOM AESITEIbHOCTH 00YY aroIInXCsl.

[IpenogaBaTens OCYIIECTBIISET YIIPABICHUE CAMOCTOATEILHON paboTo, peryaupyer ee o0beM
Ha OJTHO y4yeOHO€ 3aHATHE U OCYIIECTBIIET KOHTPOJIb BBITIOJHEHUS BCEMU CTYACHTaMM rpynmbl. J{is
ynoOcTBa TMpemnojaBaTesib MOXKET BECTH BEIOMOCTb Yy4eTa BBINOJHEHUS MHHMMYyMa 3a/laHui,
HE0OXO0IUMBI JUIsl IOITYCKa K UTOTOBOM aTTECTAllUU MO JUCIUIUINHE.

B mpomecce camocTosiTebHOM pabOTHI CTYACHT MPUOOpPETAET HABBIKA CaMOOPTaHU3aIlNH,
CaMOKOHTPOJIS, CAaMOYIIPaBJICHHUs] U CTAHOBUTCS AKTHBHBIM CaMOCTOSTENIBHBIM CYOBEKTOM YyueOHOM
NeSITeIbHOCTH.

CryneHT caMOCTOSITENIbHO ONpPENENsIeT PEKUM CBOEHM BHEayUTOPHOI paboThl U Mepy Tpyaa,
3aTpauvBaeMOro Ha OBJAJICHWE 3HAHUAMU U YMEHUSMHU MO KaXIOW JUCLMILIUHE, BBIIOJIHSET
BHEAYIMTOPHYIO pabOTy MO UHAMBHUYaJbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOJTOTOBKH,
Oro/KeTa BPEMEHHU U APYTUX YCIOBUH.

E>xenHeBHO CTYyIEHT [OJDKEH YAENATh BBIMOJHEHUIO BHEAYJAUTOPHON CaMOCTOSITENbHOM
paboThI B cpeiHEM HE MEHee 3 4acoB.

[Ipyn BBIMOTHEHUH BHEAYJUTOPHOW CAMOCTOSTEIBLHOW pPAOOTHI CTYJIEHT HMEET IPaBo
oOpalarbcs K MPernojaBaTesio 3a KOHCYJIbTalUeld C LIEeTbI0 YTOUHEHUs 3ajaHusl, (OpMbl KOHTPOISL
BBITIOJIHEHHOTO 3a/1aHUSl.

6.3. Marepuajbl 151 NPOBEACHUS TEKYIIero W MPOMEXKYTOYHOI0 KOHTPOJSI 3HAHUM
CTY/IEeHTOB
Bomnpocs! 17151 OLleHKH KayecTBa 0CBOECHHS THCIUTLIUHBI

Omnpenenenne MHOXKECTBa, MOAMHOXECTBAa. MHOXECTBO, OrpaHUYEHHOE CBepXy (CHM3Y), MPOCTO
OTpaHHYEHHOE.

Omnpenenenre TOUHOM BepxXHEW (HMKHEW) TpaHU MHOYKECTBA.

Omnpenenenre NpOCTOM, CI0XKHON, 00paTHON PyHKIUU.

Omnpenenenre 4eTHON, HEYETHON U MEPUOINYECKON (DYHKITUH.

Omnpenenenne Bo3pacTaroleil, yobIBatolei, CTporo MOHOTOHHOM (DYHKIIMU B TOUKE, HA OTpe3Ke [a, b]

CrniocoOblI 3a1aHUs (PYHKIMH.

Onpenenenne NociIe 0BaTeIbHOCTH.

Omnpenenenne Nociae0BaTeIbHOCTH, OTPAaHUYEHHOM CBEpXY (CHU3Y), IPOCTO OrpaHUUEHHOM.
Omnpenenenne 6eckoHeyHO OoubIioi (0. 6.) mociaenoBaTeNbHOCTH (OECKOHEUHBIHN Mpeaen).
Omnpenenenne 6eCKOHEUHO Masoi (0. M.) MOCIIeIOBATEIHLHOCTH (HYJIEBOM TIpe/Ies)
JlokazaTk TeOpeMy 0 CyMMe ABYX 0.M. OCIE€0BATEIbHOCTEH.

JlokaszaTh TeOpeMy O pa3HOCTH JIBYX 0.M. MOCIIEI0BATEIbHOCTEH.

Jlokazatk TeopeMy 00 OrpaHUYEHHOCTH JIBYX 0.M. ITOCII€0BATEILHOCTEH.

Jlokazath TeOpeMy O NMPOU3BEJCHNUN 0.M. Ha OTPaHHUUYEHHYIO OCIIE0BATEIBHOCTb.
Jlokazatbk TeopeMy o nepexoje 0.M. B 6.0 mocieaoBaTeaIbHOCTh U HA000POT.
Ornpenenenue cxoadiencs mocaea0BaTeIbHOCTU (KOHEUHBIN MPEe).
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. JlokazaTh OCHOBHYIO TEOPEMY O CXOJSIIEHCS MOCIEeI0BATEIBHOCTH.

. Jlokazate T€OpeMy O €AMHCTBEHHOCTH Ipe/esia CXOIAIIeHCs TTOCIeI0BATEIbHOCTH.

. Jlokazate TeopeMy 00 OrpaHHUEHHOCTH CXOASAIIEHCS MOCIeI0BATEIBHOCTH.

. lokazate TeopeMy 00 apu(pMETHUECKUX ACHCTBHUIX CO CXOAAIIMMUCS TOCIIE0BATEIBHOCTIMHU.
. JlocTatounble yCIOBUS OTCYTCTBUS MPEesia MOCIeA0BaTeIbHOCTH.

Omnpenenenne pacxoasuieics Mociae10BaTeIbHOCTH.

(=2)", 2"V {dsin| Zn |} {cos| Zn
Jloka3aTh OTCYTCTBHE IIpEJIeNa MOCIEA0BaTEIbHOCTH \ ™ +/ 1 g E , E
Ornpezenenre BO3pacTaoIie, yObIBatOIICH, CTPOTO MOHOTOHHOM MOCIIEI0BATEIHLHOCTH.

Ornpesenenre HEBO3PACTAOIICH, HEYOBIBaIOIIEH, MOHOTOHHOM MOCIIEIOBATEILHOCTH.
Jlokazatb TeOpeMyY O CXOIUMOCTH MOHOTOHHOM OTPaHUYECHHOM MOCIIEI0BATEIHLHOCTH.

n
1
TeopeMa 0 CXOAMMOCTH MOCIEA0BATEILHOCTH (1 + E

Jlokazate TeopeMy O mpejesie IpoOMeKyTOUHON MOCIIeI0BATEILHOCTH.
Onpenenenrne KOHEYHOTO U OECKOHEYHOTO NPEesioB (DYHKIMHU B TOUKE.
JloctaTouHble yCIOBUS OTCYTCTBUSA Mpeena PyHKIUH.

Haiitu ipenten dynxmmn f(X) = sin x, f(x) = cosx, mpu X —> 00,
Ompenenenue 6.M. 1 6.0. GyHKITUU B TOUKE.

Ompenenenue 0.M. QYHKIIUNA OJTHOTO TIOPSIKA.

Onpenenenre SKBUBAJIEHTHBIX 0.M. QYHKIHH.

Omnpenenenue 6.M. GyHKIIUU 00JIee BEICOKOTO TIOPSIIKa MaJIOCTH.
CaoiicTpa 3HauKa o ( ).

Omnpenenenue 6.6. PyHKIMI 0THOTO TIOPSIIKA pOCTa.

Omnpenenenue 6.6. pyHKIIM O60JIEE BEICOKOTO MOPSAKA POCTA.

Jloka3aTh MepBYIO TEOPEMY O CYIIECTBOBAaHUU Mpezena GyHKIMU B TOUKE.
Teopema 00 apudmeTHIECKUX NEUCTBUAX C IpeAeiaMu (PyHKITHI.
Omnpenenenre 0JHOCTOPOHHUX (ITPABOTO U JIEBOTO) MPeesioB (DYHKIIMH B TOUKE.
Bropas Teopema o cyiecTBoBaHUM npezena GyHKIUU B TOUKE.

JlokazaTtb TeopemMy 00 apupMeTUUECKUX NEHCTBUSAX C HEMPEPHIBHBIMU (YHKIIUSIMH.
Jloka3aTh nepBbId 3aMevaTeIbHbIN TTPEIeI.

Jloka3aTb BTOpO 3aMeyaTesIbHbIA Mpeied.

Tabnuia SKBUBaJICHTHBIX (DYHKITHA.

[IepBoe u BTOpOE OMpeeneHnus HeMPephIBHON (DYHKIIMU B TOUKE.

WccnenosaTh Ha HENPEPLIBHOCTE PYHKIMIO Y = SN NX,y =cosnx,y = x>,y =x*,y=e™ npu xR .

HccnenoBaTh Ha HENIPEPHIBHOCTh (DYHKINIO Y = In x npu X>O .

Omnpenenenre 0JHOCTOPOHHEH (JIEBOI U MPaBoii) HEPEPHIBHOCTH (PYHKIIMU B TOUKE.
Teopema o HenPepBHIBHOCTH (YHKIIUU B TOUKE.

Knaccudukarus Touek pa3pbiBa QyHKIIHH.

HccnenoBaTh Ha HEMIPEPHIBHOCTH (DYHKITUH:

y—sin1 y—cosE y=e"*y=——
X' X' 14 2Mx

Jloka3aTh TEOpEMY O HEMPEPHIBHOCTH CIOXKHON (YHKIIMHU B TOUKE.

Omnpenenenne npousBogHOM QyHKIMU. Ee reoMeTpuueckuit M GU3NIECKUI CMBICI.
VYpaBHeHHEe KacaTeTbHOU U HOpMaU K TpaguKy GyHKIUH.

Onpenenenue auddepeHimpyeMoit GyHKINU.

Jlokazatbk TeopeMy 0 TudpepeHIUpyeMOCTH GYHKIIUH.

JlokasaTe TeopeMy 0 HempepblBHOCTH A depeHpyeMoit pyHKIHM.
Onpenenenune nudpdepenpana GyHKIUH.

1 1
,y =arctg ;, y = arcctg ; B Touke x=0.



56. Jlokaszatb TeopeMy O MPOU3BOJHON CYMMBI M Pa3HOCTH JBYX ()YHKITHIA.
57. Jlokazatb TeopeMy O MPOU3BOAHON MPOU3BEICHHS ABYX ()YHKIIUH.

58. Jlokazatp TeopeMy O MPOU3BOAHOI YACTHOTO IBYX (YHKITHI.

59. Ucxoas u3 onpenenenus, HAUTH MPOU3BOAHYIO (DYHKITHH

y=xy=x%y=x*y=sin ax,yzsin(axz),y=cosax,y=cos(ax2)y:eax,yze‘axz,y=2‘axzy=|n nx

65.Tabmua npon3BOAHBIX 3JIEMEHTAPHBIX (PYHKIIUH.

66.JlokazaTh TEOpPEMY O TIPOU3BOIHOMN CII0KHON (PYHKIIHU.

67.Jloxa3aTh TEOpEMY O IPOU3BOTHON OOPAaTHON (YHKITHH.

68.Mcxons W3 TeopeMbl O NPOM3BOTHONW OOpaTHOM (YHKIMHM, HAWUTH TPOM3BOIHYIO (YHKIUU
y = arctgx, y = arcctgx, y = arcsin x, y = arccos X.

69.0mnpenenenne mapaMeTpuiIecKy 3aIaHHON () YHKITHH.

70.I1epBast npou3BOAHAs MAPAMETPUUECKU 3alaHHON (DYHKIUH.

71.0aH0CcTOpOHHME (JIeBas U IIpaBasi) MPOU3BOIHbIE (DYHKIIMH B TOUKE.

72.Teopema 0 CyleCTBOBAHUU IPOU3BOJHON (DYHKIIMH B TOUKE.

73.Haiiti npou3BoIHYIO QyHKINU Y = |X|, y= Ux?, y =% x* B Touke x=0.

74.J1oka3aTh UHBAPUAHTHOCTH (OPMBI IiepBoro nuddepeHnnania.

75.CBoiicTBa nepBbIX UG depeHIInaios.

76.Tabnuma nepBoix 1udhepeHITHATOB.

77.0npenenenre BO3pacTarolei, yobIBarole, CTporo MOHOTOHHOM (PYHKITUH B TOUKE.

78.Jloka3aTh TEOpeMy O JOCTaTOYHBIX YCIOBHUSX MOHOTOHHOCTH AuddepeHumpyemMoil QpyHKIuu B
TOYKE.

79.0mnpenenenne TOYEK JOKATHPHOTO MAaKCUMyMa, MUHUMYMa, SKCTpeMyMa (PyHKITUH.

80.Jlokazatp Teopemy depma (0 HEOOXOAMMBIX YCIOBUAX OJKCTpemMyMma auddepeHnupyemMon
GbyHKITUN).

81.0mpenenenue craninoHapHOW TOUKU TudHepeHITUpyeMOi GyHKITHH.

82.lokazats Teopemy Posist (o Hyse mpou3BOIHOMN).

83.Jlokazarb Teopemy Jlarpanxa (hopmMmyrra KOHEUHBIX MPUPAIICHUT ).

84.Jlokazatp Teopemy Komu (06001menHas popMyiia KOHSUHBIX PUPAIICHUH ).

85.I1paBuio Jlonurans.

86.Dopmyina Teitnopa.

87.Hamucats 1iepBbie TpU HEHyIeBbIX wieHa psiia Teiinopa Gpyukuun y = x*,y = x° B Touke X, =1.

88.Dopmyna MaknopeHa.

89.Hanucatp HepBbIE TpU HEHYJIEBBIX YjieHa psna Makiiopena GbyHKIUN
y=(x-1)"y=(x-17y=(x-1).

90./loka3aTh TeOpeMy 0 HEOOXOIUMBIX YCIOBUAX IKCTpEMyMa (PYHKLIUH.

91.0Onpenenenre KPUTHIECKONU TOUKU (DYHKITHH.

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

93.0mpenenenue BHIYKION (BOTHYTOM) TuddepeHIpyeMoi QyHKINN.

94.Teopema 0 10OCTaTOYHBIX YCIOBUSAX BBIMYKJIOCTH (BOTHYTOCTH) U depeHIpyeMOn (HyHKINH.

95.0mnpenenenue Touku nepernda quddepeHpyeMoil GyHKIuH.

96.Heob6xoaumble ycaoBHs TOUKU nepernda quddepeHunpyemMont GyHKIuM.

97.JloctaTouHble YCIOBHSI TOUKU Nepernda quddepeHunpyemMon GyHKInu.

98.0mpenenenue HaKkJIOHHOM (TIpPaBOM, JIEBO) M BEPTUKAIBHON aCUMITOT rpaduka GyHKIIUH.

99.Teopema 0 HaKJIOHHOM acUMIITOTE Tpaduka GyHKIHH.

JloToTHUTEIbHBIE BOIIPOCHI
1. Bcskas mu quddepenunpyemas QyHKIMS ABISETCS HENPEPHIBHON?
2. Bcskas nu HenpepbIBHAS QYHKIMS SBIIsIeTCS TUddepeHInpyeMon?
3. Bceskas nu nuddepenuupyemast B Touke (PyHKINS UMEET KacaTeIbHYIO K rpauKy B 3TOU TOUKe?



Beskas nu ctaiiuoHapHasi TOUKa SBJISIETCS KPUTUYECKON?
Bcesikast mu KpuTHUYECKast TOUKA SBJSIETCS CTALIMOHAPHOM?
CymiecTByeT 11 KacaTtenbHas K Tpaguky nuddepeHuupyeMoil GyHKIMH B TOUKe nepernda?

NS OA

B m1000ii 1 KpUTUYECKOM TOYKE CYIIECTBYET KacarenbHas K rpaduky?
B m10060ii 1 cTallmoHapHOM TOYKE CYIIECTBYET KacaTenbHas K TpaduKy?

KonTpoJsbHbie padoThl

KonTtposneHast padora Ne 1.

Brruncienue npenenos.

Mart. AHanm3. Nel

Bblumncantb npegensi:

2 X
i X +XxX+1
im| ———
ool X241

im (1— ﬁ)ln (x)

g) o1 Xt —=2x% +2x% —2x+1

1

lim (cosZzzx)tg(X‘”

3) x—1

3x2+2 x+1 _ AlFx

g) won (3 -2)

31+ xsin x -1

Mat. AHanm3. No2

BbluncanTb npegensit:

im (5x _4)ctg(xfl)

1) X—1

i In(x—2)
2) x—3 X3 —3X2 +X-3

326+ x —3/28—x

3) I!m X—\/;
i 2lcos2ax —1
2 !Ul] sin?(x 1)

2

i G+ x+1)
am X3 +1
5)




Mart. AHanm3. Ne3

Bbluncantb npeaensl:

) ( tg X jctgx
lim | —
1) x—0 \_SIN X

3-Vx+7)

2) I X —2x* + 4x—8
In{4” —
lim n(4—3)
5 1 tg(x-1)

$/cosx —1

im
a) x>0 Incos2x

[

lim
X—0

2x2 +3x—1)"
2x2 —3x -1

Mart. AHanm3. Ne4

Bbiuncanto npeapenbl:

lim (L+In(x+1)—In x)"

1) X—0

tg(x —2) In(x -1)
x* —8x*+16

et ot
m ————

sin 7zx

l V7+x-2
lm 2—~X+3

lim

2) X—2

3) x—1

4)

1
- sinx

lim

x—0

@X+x)

5)

KonTtponbnas padora Ne 2.

[IpousBoHas GyHKIMH.

Mart. AHanms. Nel

’ J—
1) HaliTu Nnpon3BoAHYtO y : y = tg

!

"
y X yXX

2) Haintu npousBogHble
X = e_2‘(2—t2) y =

!

"
y X yXX

3) HainTu npousBoAHble

y? —2Iny—x*=2e* .

4) BbluncnnTb cneaytolme npeaensbi:

(W)In(3x+2)

7

oT GpYHKUMM y=y(X), 3a4aHHOI NapameTPUYECKHU:

e (t? +2t).

oT GYHKUMK y=Y(X), 3a4aHHOI HEeABHO:

4_4cos(x) ] X x%
4x% IIrn(sin xj

x—0

lim

x—0

7




Mart. AHanms. No2

_ th(W)Ctg(3x+2) |

’

!
1) Haiti nponsBoaHyto y. y

yr y”
2) Haiiti npounsBoaHble X , XX or bYHKUMK y=Yy(X), 3aaHHON NapaMeTPUYECKH:

x =5t +ctg(5t) y =5t —tg(5t) .

! "
y X yXX
’

3) HaliT npowusBoaHble

y3x +In(sin x)=siny .

OT GYHKUMK y=Y(X), 3a4aHHON HEABHO:

. In(cos(4x)) - tg X x
4) BbluMCAUTb Creaytolme npeaensl:  x—0 X ; x0

Mart. AHanus. Ne3

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

!

"
y X yXX

1) Haitn nponsBogHyto

7

2) Hantu npounsBogHble oT OYHKUMK y=y(X), 3a4aHHOI NapameTpPUYECKH:

x =2t —sh(2t) y=2t—ch(2t).

' "
y X yXX

3) Hantn npowusBogHbie

y>x+In(cosx)=cosy.

oT OYHKUMK y=Y(X), 3a4aHHOM HEsBHO:

. x2=sinx? | tg x )19
lim>—nx |Im(9 )

6 X—>77
4) BbluncanTb cnegytolime npegenst: X0 X ; A

7

Mart. AHanus. Ne4

th(3x+6)
_ 9/.,5
1) HaliTu Npon3BoOAHYIO y : y o Ctg( X )

!

"
y X yXX

7

2) HaiAiTn nponsBogHble oT GpyHKUMM y=y(X), 3a4aHHOI NapameTPUIYECKHU:

X =g cht y=e"sht

’




Ve Y
3) Haittn npoussogHble * X, XX or byHKUMK y=y(x), 3aaHHOIN HEABHO:

2y? +In(sin x)=xcosy .

. Xtgx-sin?x ,.
lim e lim (in(ex +e))®"
x—0 5X ; x—0

4) BblunMcanTb cneaytouime npeaensi:

KonTponsnas padora Ne 3.

Juddepenunan GyHKINN U TPOU3BOHAS BBICUIETO MOPSIIKA.

Mart. AHanms. Nel

y — tg(w)ln(3x+2) |

7

1) Halitu guddepeHuman dy:

_ 2
2) Haiitv npomssogHyto y100: Y = (2x"+x)In(2x +1) ;

3) Pasnoxutb (IDYHKLI,VHO no uesibim HEOTPULATE/IbHbIM CTENEHAM OBY4Y/1€HA X+ 2 A0 4YeTBepToro

L. y=sin(6-2x)

YyneH

4) Pasnoxutb no uenbim HeoTpuuaTe/ibHbIM CTENEHAM HEDEMEHHOVI X:

" 2c0s(x? )2

=31+sin(x?) w0 Y= Z 12
y pouneHacX ; X pouneHac X .

Mat. AHanuns. Ne2

y = th(w)ctg(3x+2) |

7

1) Haiitu guddepeHuman dy:

_ 2
2) Haiitvt npoussognyio vy Y = (3x” +2x)cos(3x +2) ;

3) Pa3n10%uTb GYHKLUMIO MO LEebiM HEOTPULLATE IbHbIM CTENeHAM ABYyY/eHa X—2 [0 YeTBepTOoro
1
IYX+6

YyneHa: .

4) Pasnoxxutb N0 uenbim HeoTpULATENbHbIM CTEMNEHAM nepemeHHoﬁ X:




2
et -1
y:%/cosixzi g Y=Ih— 4
pouneHacX ; X" pnouneHac X .

Mart. AHanm3. Ne3

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

’

1) Haittn guddepeHuman dy:

— 2 i
2) Haiitv npomssognyio y100: Y = (3x” +x)sin(3x +1) ;

3) Pasnoxutb (I)YHKLI,MIO no uesibim HEOTPULATE/IbHbIM CTENEHAM OBY4Y/1€HA X +3 A0 4YeTBepToro

In(1-2x)

YseHa: y =

4) Pasnoxutb no uenbim HeoTpuuaTe/ibHbIM CTENEHAM HEDEMEHHOﬁ X:

6sin(x2)— 6x2
) y=|n sm(xs) X

_4 3
= 4/COS| X 1 8
y [0 YNeHa c X ; X [0 YNeHa c X

Mart. AHanus. Ne4

(W)th(3x+6)

7

1) Haitu guddepenumandy: y - Ctg

2 3x+1
2) Haiitn npoussognyto y©: ¥ = (5x+x*)2 );

3) PasnoXuTb GYHKUMIO NO LEe/IbiM HEOTPULLATEIbHLIM CTEMEHAM ABYy4YeHa x—4 [0 YeTBepToro

1
X=3

y:

YyseHa:

I

4) Pa3noxutb No uenbim HeoTpuuaTebHbIM CTENEHAM I'IEpEMEHHOVI X:

e —2x-1

—4/1—sin(x?) s Y= 2 3
y pouneHacX ; 2X pouneHac X,

’

KonTtposnrHas padota Ne 4.

HCOHpG,Z[GJ'ICHHLIfI HUHTCrpaJl.




Mart. AHanm3. Nel

Bbluncnntob:

) I(Qx - 6x2)e‘x+ldx

, 2)
2x+1
d
J.\/12x 4x° ’
‘[ 25— 3x? «
3 (K +16)3-2x) " 4

J' (cos®(2x)—sin*(4x))dx

7’

5) Pa3nosKutb Ha NpoCTeNLLINE MHOXUTENN:

4x° +14
4 Ay2 _ay3V
(16x" —81)(3+4x —4x° \27 —8x _

Mat. AHanm3. No2

Bbluncnnto:
j arcsin *(2x)dx
1) ,2

I 3x-1 dx

N3+ 6% —9x?

2+ 4x°
I 5 dx
3) 1-8x 4)

7

I (cos* (3x)—sin*(4x) dx

7

5) Pa3nouTb Ha npocTeilume
MHOXUTENN:

9-2x?
(1-256x*)(4x? +5x +1)64x°* —1)

Mart. AHanus. Ne3

Bbluncnnto:
4x — 3x? )cos(4x)dx
) Jax=3x Joos(ax)dx

dx

I 3X+4

V12 -12x - 9x?
3 I(sin4(2x)—cos3(2x))dx

_[ 16 —17x°
(x2 +9)5-4x)

,4)

dx

7

5) PasfnoXuTb Ha NPOCTEMLLNE MHOXKUTENN:

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

Mart. AHanus. Ne4

Bbluncnnte:

6 | 2
) .[ x°In (3x)dx' 2
I 4x +1

V8 +4x - 4x*

dx

9x? +8
[, &
3) © 8+27x . 4)

I (cos* (5x)—sin*(3x))dx

’

5) Pasnoutb Ha npocTenwune
MHOXUTeNun:

74x% +90
(x* —256)%(~ 4 +5x — x* J64 - x°) .

2 cemecTp.

KonTtposneHas padota Ne 5.

OnpeneneHHmﬁ HHTCrpaI U €Tro MPUJIOKCHUA.




Mart. AHanms. Nel

1) HaliTu onvHy ayrv KpuBow

x> +y>=4y+4x—4

, OFPaHUYEHHO

npsamonm

<
X+ys= 2, obbem Tena, Noay4YeHHoro

BpalleHnem gaHHon purypbl Bokpyr ocu Oy,
nsolanb NoBepPXHOCTU AaHHOrO Tena.
2) Bbluncautb naowaab Gurypbl, 3agaHHoOM

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

3) BblumMcanTb naowaab GUrypbl, 3agaHHoM

>
B MONAPHbIX KOOPAMHATAX: r=1+cosg )

r<1i.

v
jxcostdx
4) BbluMCcAnUTb UHTerpan: ©

Mart. AHanm3. Ne2

1) Halitn anvHy ayrm Kpuson
x> +y?>=—6y+2x—6 .
, OTPaHNYEHHO

y+x>0

npamom , 06bem Tena, Noay4YeHHoro

BpaLeHMem gaHHol Gurypbl BOKpYr ocu

Ox,
naowWaab NOBEPXHOCTUN JAHHOIO Tena.
2) BbluncauTb naowaab purypsbl, 3aaHHOM
napameTpnyecku: y:8_4\/§ ’
x =8(t —sin t)
{y=8@f{msﬂ

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

3) BbluMCAUTL Niowaab ¢urypbl, 3a4aHHOM

<3
B NONAPHBLIX KOOpAMHaTAX: | = 3sin 3(0'

r>1.

4) BblUNCANUTb MHTErpan:

1
27jx3\/4—3x2dx
0 .

Mart. AHanus. Ne3

1) Hantun anvHy ayrmu KpmMeoii

X>+y?=2y+6x—6

, OTPaHMYEHHOMN
npaAmomn

<
X+y= 2, obbem Tena, noay4eHHoOro

BpalLeHnem gaHHoMi durypsl BoKpyr ocu Oy,
naowazb NOBEPXHOCTU AaHHOTO Tena.
2) Bblumcauntb naowaab Gurypsl, 3agaHHoOM

napamMmeTpuyeckun:

{x =6(t—sint)

y=6(1—cost) y=3

Mart. AHanus. Ne4

1) HaitTm annHy oyrv KpMBoi

x> +y® =4x-8y-16

, OTPAHMYEHHOW
npAMomn

X—y=>8
y , 06'bEM TeNa, NONNY4EHHOTIO

BpallleHMeM AaHHON GUrypbl BOKpYr ocu
Ox,

naowaab NOBEPXHOCTUN AAHHOIO TENA.

2) BbluncaunTb naowaab Gurypsl, 3agaHHOMN

y:12+6J§

napameTpuyeckn:




(0O<x<127,y>3)

3) BbluMCAUTb NaoWaab GpuUrypsbl, 3aaaHHOM

.
B NONAPHbBIX KOOPANHATAX: | = 3sin 4¢ ,

r<i.

1
75jx5\/9—5x3dx

4) Bbl4UCNNUTb UHTETPaAN: 0

{x =12(t —sin t)

y =12(1—cost)
(0<x<247z,y>12+63)

3) BbluncanTtb nnolaab urypsl, 3aaaHHoM

i
B noAAPHbIX KoopauHatax: | <1 TSN @,

r<i.

]{xsin 4xdx

4) Bbluncnutb unterpan: 0

KonTponsnas padora Ne 6.

@YHKIIMY MHOTUX [TIEPEMEHHBIX.

Mart. AHanms. Nol

1) Haitm nonHbit guddepeHuman BToporo

2
nopsaaxa dou BTOPYHO YACTHYHO NPOM3BOLHYIO
o°u
2 —

oy OoT PpyHKUMM u= f(c_f,?])’ roe
E=3x-2y,n7=-3x—2y?

2) Onsa dbyHKUMK z=2(xy) HANTWU YaCTHble

NPOM3BOAHbIE MEPBOro M BTOPOro nopsaaKa

2x? -3y —2z% =sin(3z)

3) BBoaa HOBble HE3aBMCUMbIE NEPEMEHHbIE,
npeo6pasoBaTb ypaBHEHMSA
2
0z 1 @ -0 y

+— = =X n=x
oxoy X oy ,echéE Xn

4) UccnenoBaTb Ha SKCTPEMYM

z=e"Y(2-4x*+2y)

Mart. AHanus. No2

1) Haitv nonHbii guddepeHuman
BTOPOro

d?u
nopajkKa N BTOPYIO YaCTHYIO
o%u
2 —
npoussognyio OX* ot dymkummn Y= f(§,77)'
e E=3x*-2y,n=5y—-3x

2) Onsa dyHKUMM z=2(xy) HanTK
YacTHble

npon3soaHble NepBoro n BToporo
nopAagkKa

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

3) BBoasA HOBble He3aBUCUMbIE
nepemeHHble,

npeobpa3oBaTh ypaBHEHUA

0’z lor

aXay yax_ 'ech §=y777=Xy

4) UccnenoBaTb Ha SKCTPEMYM




7= (4x+2y*-4)

Mart. AHanmn3. Ne3 Mart. AHanmn3. Ne4

1) HaliTu nonHbIi guddepeHLman BTOporo 1) Halitn nonHbit guddepeHuman
BTOPOro nopazKa d’u M BTOPYHO YaCTHYO
o°u
@ NPOU3BOAHYIO Xy oT GyHKUMK u= f(§,77)'
o ot byHkumm Y= f(g’n),r,qe & =3y—2x,17=4x* -6y
E=4X+2y*, n=2x-3y

2
nopsizKka dou BTOPYHO YACTHYO NMPOU3BOAHYIO

roe

2) Onsa dyHKLMHK z=12(xY) HalTU

Z=17(X o

2) Ons dbyHKUMK (x.y) HaWTWU YacTHble YacCTHble

NPOun3BOAHbIE NEPBOro U BTOPOro nopAankKa Npon3BOAHbIE NEPBOro N BTOPOro
nopaaka

3x—2y® —3z% = cos(3z)
3x2 + 3y —32% =8J7°

3) BBoaA HOBble HE3aBUCUMMbIE nepemeHHble,

npeobpa3osatb ypaBHEHMs 3) BBoAA HOBble HE3aBUCUMMbIE
) nepemeHHble,
oz 1oz X
+-—~ =0 c=2y.n=" npeobpa3oBaTb ypaBHEHUA
ax[;‘y y OX ecnm y p p yp
2
4) UccnepnoBaTb Ha IKCTPEMYM 32 — 4@ =0

2
28 oy , €CNK

— 2y—-x 2 g2 2
z=e7 (2x-y"+2) E=2x*+3y,7 =X

4) UccnenoBaTb Ha SKCTPEMYM

z=e"Y(3x* -6y —6)

KonTtposneHas padota Ne 7.

IToBTOpHBIEC HHTETPAJIBI.




Mart. AHanms. Nel

J. j xydxdy

1) Bbluncantb D ,roe D:

X2 4+y? <2x,x*+y? <2y

2) 3meHUTb Nopsaa0K MHTErpUpPoBaHUA

N
jdxjf(x y)dy+jdx jf(x y)dy

J[/ 1 (. y)dbecy
3) B aBoitHOM MHTerpane D
nepemnTu

K NOJIAPHbIM KOOPAMHATaM U PaccTaBuTb
npeaenbl MHTerpMposaHus. D:

x*+y® <4x,x<2,y>0

naowaab Gpurypbl, orpaHNYEHHON NNHUAMM:

Xy =4 y:4x,y=l.

4) C noMoLLbIo ABOMHOr0 MHTErpana BblMUCIUTb

Mart. AHanm3. No2

J. .[ xydxdy

1) Bblumcautb D ,roe D:

X*+y? <—Ax,x*+y*>4y,y>0

2) I3meHUTb NopsA0oK MHTErpupoBaHmA

e Inx e 2-Inx

jdxjf(x, y)dy+jdx jf(x, y)dy

J[/ 1 (. y)ebecy
3) B aBOHOM UHTerpane D
nepenTu

K NONIAPHbIM KOOPAMHATaM U PaccTaBuTb
npegenbl MHTerpMposaxus. D:

x* +y? <-6y,y>—-45 x>0

4) C nomoLbto ABOMHOrO MHTErpana
BbIYUCUTD

naowaab ¢burypbl, orpaHUYEeHHOM
JNIMHUAMMA:

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

Mart. AHanus. Ne3

J. j xydxdy

1) Bblumcantb D ,roe D:

X2 4yt <4x,x*+y? <-4y

2) U3MeHUTb NOPSALOK MHTErPUPOBAHUA

jdxjf(x y)dy+jdx jf(x y)dy

J[/ £ (. y)ebecy
3) B oBOMHOM WMHTerpane D
nepemnTtu

K NOIAPHbIM KOOPAMHATaM M paccTaBuTb
npeaenbl MHTerpMposaHms. D:

x* +y?<2y,y<1l5 x>0

Mart. AHanus. Ne4

_[ .[ xydxdy

1) Bblumcauts D ,roe D:

X +y? <=2x,x* +y® <-2y,y<0

2) U3MEHUTb NOPAAOK UHTErPMPOBAHUA

V102 10 /50-5x
jdx jf(xy)dy+jdx jf(xy)dy

J[/ £ (. y)ebecy
3) B 4BOMHOM MHTerpane D
nepemnTu

K NONIAPHbIM KOOPAMHATaM W PaccTaBuTb
npeaenbl UHTErpMpoBaHus. D:

x*+y?<-2x,x>-15 y>0




4) C noMoLLbi0 ABOMHOIO MHTErpasa BblYMCANTb 4) C nomoLbio ABOWHOIO UHTErpana

naowaab GUrypbl, orpaHUYEHHON AMHUAMM: BbIYMCANTD
y=x>+5 y=5-x,x=2 naowanb Gurypbl, orpaHNYeHHON
’ ' NMHUAMM:

2

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

BO]'[pOCbI K 3K3aMEHY

1 cemecTp

1. Axcromsl [leano HatypanibHbIX yncen. Koneunsie MHOKecTBa. OCHOBHAS TEOpEMa O KOHEY -HbIX
MHOECTBaX.

2. CpaBHeHHe MHOXeCTB 110 MomHocTH. Teopema Kanropa-beprmreitna. Teopema Kanropa o
MOIITHOCTH MHOKECTBA MOJAMHOKECTB. MOITHOCTh KOHTHHYYMa.

3. AKCHOMBI IEMCTBUTENBHBIX Yncel. TeopemMbl 0 TOUHON BEepXHEW U TOYHOW HUYKHEH TpaHM.
[Tpunun Apxumena. TeopeMa 0 MIOTHOCTH PAlMOHAIBHBIX U UPPAUOHAIIBHBIX YUCEN.

4. Teopema 0 MOIITHOCTH MHOECTBA ICMCTBUTEIBHBIX YHCET.

5. Jlemma I'eitHe-bopens-Jlebera o MOKpHITHSX.

6. [Ipeaen uncnoBoii nmocaean0BaTeIbHOCTH. CBOMCTBA CXOIAIIMXCS MOCIEA0BATEIBHOCTEM:
€AMHCTBEHHOCTBH IIPE/EIa, OTPAHUYEHHOCTh CXOAAIIENCS MOCIEI0BaTEIBHOCTH, CBOMCTBO
YCTOMYHMBOCTH, MPEAEI MOIYJIs, IPEAEIbHBIN EPEX0/] B HEPABEHCTBAX, CBOMCTBO JIMHEWHOCTH.

7. CBOMCTBA CXOASAUIMXCS MOCIEA0BATEIBHOCTEN: TPEACIIbHBIN MTEPEX0/1 B IPOU3BEICHUU U B
YaCTHOM.

8. Teopemsl 0 mpesene HeyObIBaIOIIEH U HEBO3pACTAIOIEH MTOCIEI0BATEILHOCTH.

9. Yucno e.

10. Teopema IlITosb11A.

11. Teopema o npenene npoMexyrouyHoil nocnegoatenbHocTy. [Ipunnun Kanropa o BioxeH-HbIX
OTpE3KaX.

12. IIpuniun bonsuano-Beliepiirpacca 0 CX0AAIEUCAIOANOCIEI0BATEIbHOCTH.

13. Kputepuii Komin cxoquMocTu nocie10BaTeaIbHOCTH.

14. Onpenenenue npenena yncaooid ¢pynkuuu no Komu u no I'eiine. DKBUBaJIEHTHOCTD
omnpenenenuit npenena ¢pynkuuu no Komwu u no I'eiine.

15. Kpurepuit Ko cymectBoBanus npejena GyHKIUH.

16. HenpepbIBHOCTh PYHKIIMY B TOUKE U HA MpoMexXyTke. CBOICTBA HEMIPEPHIBHBIX (DYHKITHIL:
HEMPEePBIBHOCTh MOJIYJIS, JIOKaJIbHAs OTPaHUYEHHOCTh, CBOMCTBO YCTOMYHUBOCTH. ApudmMeTnyecKkue
oTiepaluy ¢ HeMpephIBHBIMU (QYHKIHUSIMHU. HempepbIBHOCTD CIOKHON U 00paTHOW QyHKITUY.

17. IlepBas Teopema Beliepmtpacca (00 orpaHMueHHOCTH HeNpepbIBHOHN QyHKIMK). BTOpas Teopema
Beiiepmrpacca (0 HauOOIbIIIEM U HAUMEHBIIIEM 3HAYCHUH ).

18. IlepBas u BTopas TeopeMsl bosbiiano-Komm o npoMeXyToUHbIX 3HAaU€HHSI HEMPEPHIBHOM
¢ynkuuu. Teopema o cyiecTBOBaHUM 00paTHOM (QyHKIMH.

19. Teopema Kanropa o paBHOMEPHOI1 HENPEPHIBHOCTH.

20. Ilonstusa nmpousBoaHOM, Auddepentupyemocty, auddepennunana pynkuuu. I'eomerpruueckuit
cMBICT Tipou3BoAHOMN U nuddepennuana. CpaBHeHHE OHITHIA IPOU3BOIHON U
middepeHunpyemMocTu.



21. OmHOCTOpOHHUE MTPON3BOAHBIE. CpaBHEHUE MOHATUH HEMIPEPBIBHOCTU U TU(PPEpEeHINPYEMOCTH.
Kpurepuii nuddepenurpyemoctu (B TepMUHAX HEMTPEPHIBHOCTH AU HepeHInanibHO-pa3HOCTHOTO
OTHOILIECHUS).

22. luddepennppoBanne JIMHEHHON KOMOMHAIINH, TPOU3BEACHUS U YACTHOTO JABYX ()YHKIIMHA.

23. lnddepenmupoBanne 0OpaTHOH U ci10kHOH (pyHKIMU. THBapHaHTHOCTH ()OPMBI 3aIMCH TIEPBOTO
muddepeHnmana.

24. BpIBO/I IPOU3BOTHBIX AJIEMEHTAPHBIX (DYHKIIHMA.

25. IIpousBoanble U auddepeHiranbl BhICHIMX HOPAAKOB. BeruucnurensHas popmyna Juis BbICIINX
maddepennnanos. YciaoBre HNHBAPHAHTHOCTH BBICIINX AU ((epeHIInanoB OTHOCUTEIEHO 3aMEHBI
IIEPEMEHHOM.

26. ®opmyinel Jleiibauna (Beicuiee quddepeHIpPOBaHUE IPOU3BEACHUS U CIIOXKHON (DYHKIIHH).

27. Teopema depma 06 sxctpemyme pyakuun. Teopema J[apOy o MpoMexKyTOUHBIX 3HAUECHUSIX
IIPOU3BOTHOM.

28. Teopemsl Pous, Jlarpamka, Komu.

29. IlepBoe npasusioJlonuTans BEIYUCICHUS IIPENIETIOB

30. Bropoe npaBusnoJlonuTansi BEIYUCIECHUS MTPEIEIIOB

31. Muorounen Teitnopa. ®opmyina Teinopa ¢ ocrarounbIM wieHoM B ¢popme Ileano.
EnuHcTBEeHHOCTH npeAcTaBieHust GyHKIIMY MHOTOUJICHOM.

32. ®opmyna Teinopa ¢ ocTaTouHbIM uieHoM B ¢popmax, Ko, Jlarpamxka.

[1a1h OCHOBHBIX pasnokeHuit o Gopmyne Teitnopa.

33. MHTepnossiuoHHbIN noJrHOM Jlarpanxka. O1ieHKa MOrpenIHOCTH HHTEPITOJISIIUH.

34. Kpurtepuit noctostHcTBa (PyHKIIMH. Y CIOBHE CTPOroil MOHOTOHHOCTH (DYHKIIUU Ha MPOMEKYTKE.
MOHOTOHHOCTB B TOYKE.

35. JlokanbHBIC SKCTPEMYMBI (PYHKITUH, UX BUABL. HeoOxoauMoe ycioBHe TOKaIbHOTO IKCTPEMyMa.
JlocTatouyHble yCIOBUS JOKAJIBLHOIO SKCTPEMYMa B TEPMUHAX | -0 TPOU3BOIHOM, 2-0i1 TPOU3BOIHOM,
N-TOW MPOU3BOJHOM.

36. Beimykibie pyHKITUH, BUIBI BBITYKIOCTH. JIOCTaTOYHOE YCIOBHE CTPOTOM BBITYKIOCTH
¢dbyakuuu. Pacnonoskenue rpaduka BRIMYKIOH (YHKIIMA OTHOCHTEIIBHO KacaTeIbHOM.

37. HepaBenctBo Uencena. HepaBeHCTBO MeX Iy CpEeTHUM apuU(PMETUIECKUM U CPETHUM
F€OMETPUUYECKHM.

38. HepasenctBa lOnra, I'énbaepa, Komm-byHsikoBckoro, MUHKOBCKOTO.

39. Touku neperuba ¢pynkuu. Heooxoaumoe ycioBue neperuda. Jloctatounoe ycinoBue neperuoa.
Pacnionoxxenue rpadurka pyHKIIMH OTHOCUTENIBHO KacaTelbHOM B TOUKE Meperuoa.

40. ITonsarue 6a3pl. [Ipumepnr 6a3. [Ipenen uncnoBoit pyHkimu mo 6a3e. CBoricTBa

(G YHKIMIA, IMEIOITUX MPEJIe 1Mo Oase.

41. Kputepuit Komu cymiectBoBanus npezena mo 6ase.

42. CuérHo-nopoxa¢HHbIe 0a3bl. [Ipenen I'eitHe mo 6a3ze. DKBUBAIICHTHOCTD MOHATUH TIpeIesamno
I'eitne 1 mo Ko B ciiyyae cuéTHO-MOPOXKAEHHBIX 0a3.

43. Onpenenenue unterpaia Pumana. Murerpan Pumana kak npenen o 6aze. OrpaHU4eHHOCTD
UHTErpUpyeMoi QyHKIUH.

44. VlarerpaneHble cymmbl JlapOy 1 ux cBoiicTBa: cpaBHeHue cyMM Pumana u [lapOy, cyMMBI
JapOy kak To4yHble I'paHu cyMM Pumana, noBegenue cymm JlapOy npu u3mesbyeHnu pa3oneHus,
cpaBHeHHe cymM JlapOy 1uist m00bIX pa3oueHuil.

45. Kputepuii uaTerpupyeMoctu Pumana.

46. VIHTerpupyeMocTh HENpepbIBHON (PYHKIMH U (PYHKIIMU C KOHEUYHBIM YHCIIOM TOUYEK Pa3phiBa.
47. VIHTerpupyeMocTh CJI0KHOW (QyHKIUU. Apr(MeTHIEeCKHe ONepaluu C
UHTETPUPYEMBIMUPYHKITUIMHU.

48. Bepxuuit 1 HnxHUN uHTErpaisl JapOy. UnTterpanst apOy kak npenenst cymm lap6y. Kputepuit
MHTETPUPYEMOCTH (QYHKIIMM B TEPMUHAX paBEHCTBA e€ uHTerpaion JlapOy.

49. OcHOBHBIE CBOWMCTBA ONPEACIEHHOTO HHTErpala: UHTErpaj OT €ANHUIBL,
MOHOTOHHOCTB,JINHEHHOCTD, a1 TUTUBHOCTb.

50. IlepBas Teopema 0 cpeHEM 3HAYEHUU.



51. UHTerpan ¢ nepeMeHHbIM BEPXHUM IpeaesioM. HenpepbIBHOCTh HHTETpaia M0 BEPXHEMYIPEEIY.
JuddepeHumpoBaHe HHTErpaia Mo BEPXHEMY IPeeIy.

52. Bropas TeopeMa o cpe/lHeM 3HAUECHUH.

53. ®opmyna Hetotona-Jleitbuuna. 3aMeHna nepeMeHHOW U MHTErPUPOBAHUE TI0 YaCTSIM B
OIIPENEIEHHOM UHTErpase.

54. ®opmyna Teiinopa ¢ 0CTaTOYHBIM YWIEHOM B MHTErpasibHOM (hopme. VIHTEerpanbHble HEpaBeHCTBA
I'énbnepa, Komu-byHsakoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecoOCcTBeHHOTO MHTErpana. @opmyna Herotona-Jleitbnuia 11t HecoOCTBEHHOTO
UHTerpana.

[Tpu3HAKH CXOAMMOCTH MHTEIPAIIOB OT HEOTPHUIIATEIBHBIX ()YHKITHIH.

56. Kpurepuit Komm cxoauMocT HECOOCTBEHHOTO HHTETrpaia. AGCOIIOTHO CXOISIINECs HHTETPAIIBL.
[Ipuznaku Abens u J{upuxie cXoIUMOCTH HECOOCTBEHHOTO MHTErpaa.

57. IloHATHS METPUYECKOTO U HOPMUPOBAHHOTO NPOCTPaHCTBA. OTKPBIThIE U 3aMKHYTbIE MHOKECTBA
B METPUYECKOM MPOCTPAHCTBE, UX CBOMCTBA. CBSI3b MEX/Ly OTKPBITHIMU U 3aMKHYTBHIMU
MHO>KECTBAMHU.

58. Ilpenen o 0aze GyHKIMKM CO 3HAYEHUSIMH B METPUUECKOM IIpocTpaHcTBe. CBOMCTBA PYHKIINM,
umeromux npezaen. [peaen nocnenosarensHocTH. [Ipeaen GpyHkiuu B Touke.

59. IlonHbie MeTpuueckue npoctpancTsa. [Ipuaimn noaroTs! Kantopa. [loanpocrpancrsa

noHoro npocrtpancrsa. Kpurepuii Komn cymecrsoBanus npenena.

60. [IpeaxoMnakTHBIE MHOKECTBA B METPUYECKOM NpoCcTpaHcTBe. Kpurepuit
npeaKoMIakTHocTuXaycaopda.

61. KoMmakTHpIE MHOKECTBA B METPUYECKOM ITpocTpaHCcTBE. KpuTepuii KOMITAKTHOCTH METPUYECKOTO
npoctpaHcTBa. Kputepnit KOMIakKTHOCTH MHOKECTBA B MTOJIHOM METPUYECKOM IIPOCTPAHCTBE.
KomnakTHbie MHOXecTBa B R .

62. KOMIIaKTHOCTh B TEpMUHAX NOKPHITUI. KOMIIAKTHOCTH B TEpMHUHAX LIEHTPUPOBAHHBIX CUCTEM.
63. HenpepsiBHBIC OTOOpXKEHHS METPUUECKHUX MTPOCTPaHCTB. [IpooOpa3 OTKPHITOTO U 3aMKHYTOTO
MHO’KECTBA IIPU HEMPEPBIBHOM 0TOOpakeHnu. HenpepbIBHOCTD CIIOKHON (QYHKIUH.

64. HenpepsiBHBIN 00pa3 KoMmnakTa — KOMIakT. Teopemsl Beiepmtpacca. JInnelino
CBSI3HBIEMHOKECTBA B METPHYECKOM MPOCTPAHCTBE. HempephIBHBIN 00pa3 TMHEHHO -CBA3HOTO
MHO>KECTBA — JINHEHHO-CBA3HOE MHOKECTBO.

65. Teopema KanTopa 0 paBHOMEpHOI HEMPEPHIBHOCTH.

66. IloHATHE TOMOJIOTHYECKOTO NMPOCcTpaHCTBA. OKPECTHOCTH, BHYTPEHHHE TOUKH, ITPEIEIbHBIC
TOYKH, TOUKH IPUKOCHOBEHUS, 3aMbIKaHHE, 3aMKHYTO€ MHOXKECTBO, rpanuia. Ilpeaen no 6aze
(GYHKIMHU CO 3HAYEHUSIMH B TOIIOJIOTHYECKOM IpocTpaHcTBe. HenpepbiBHbIE
0TOOPaKEHUATONOJIOIHYECKUX NPOCTpaHCTB. [loHsTHe roMmeoMopdu3zma.

67. UactHble mpou3BoAnble, nuddeperuupyeMocts, nuddepeniman pynkuun. Kpurepuii
muddepenuupyemoctu. Jlocratounoe ycnosue auddepeHimupyemMoctu GpyHKIHH.

68. Teopema o quddepeHIMPOBaHNUH CIOKHON (GyHKIMU. IHBapHaHTHOCTH (POPMBI
nepBoroauddepennnana. [Ipasuna nuddepeHnupopaHms.

69. IIponsBoanas 1o HanpasiaeHUO. ['pagueHT.

70. YacTHbIE NPOU3BOAHBIE BBICHINX NOPAAKOB. TeopeMa 0 paBEHCTBE CMEIIAHHBIX POU3BOIHBIX.
HenpepriBHo nuddepennupyempie GyHKINU.

71. IuddepeHunansl BBICIINUX NOPAIKOB. BorancnurensHas popmyna it 1udepeHInaToBBICIINX
MOPSAIKOB. YCIOBHE MHBAPUAHTHOCTH BBICIIUX JU(PPEepeHIINaToB OTHOCUTEIbHO3aMEHbI TEPEMEHHbIX.
72. ®opmyna Teiinopa ¢ ocraTouHbIM wieHOM B ¢popme Jlarpanxka u B popme Ieano.
DopMyIIaKOHEYHBIX IPUPALLECHUN.

73. JlokanbHbIE KCTPEMYMbI (YHKIMI MHOTHX NepeMeHHbIX. HeoOxoqumoe yciioBue sKkCcTpeMyMa.
JlocTaTouHOE yCIOBUE IKCTPEMYMA.

74. HesiBHas QpyHkims. Teopema o HessBHON (QYHKIIUH.

75. Cucrema HesiBHBIX QyHKIMHA. TeopeMa o cucreme HessBHBIX QyHKIMH. CyliecTBOBaHHE
oOpatHO# (HyHKIUH.

76. YcinoBHBIE SKCTpeMyMbI (YHKIIUI MHOTHX IepeMeHHbIX. MeToa MHOkuTenel Jlarpamxka.
JlocraTouHO€ ycnoBue 3KCTpeMyMa B Metoae Jlarpanxka.



77. Auddepennupyemsie orodpaxenus. Matpuna SJxkoou.
78. TIpuHIUT CKUMAIOLUX OTOOPaYKEHHIA.

2 ceMecTp

79. Uucnosoii psig u ero cymma. Kputepuii Kot n Heo0xoauMoe yelioBHe CXoauMocTu psia. Oorme
CBOMCTBA CXOJALINXCS PSIIOB: CXOJUMOCTD PsiJia M €r0 OCTaTKa, IMHEHHAas onepanus ¢ psiiamu,
COUETaTENIbHOE CBOMCTBO psja.

80. IIpu3HaKku cXO0IUMOCTHU PSIIOB C HEOTPULIATEIbHBIMU YJICHAMU: OOIIMI KpUTEPUNA CXOAUMOCTH,
npusHaku cpaBHeHus, Komm, Jlamambepa, Kymmepa u Paabe. MuaTterpansnsiii npuznak Komm-
Maxnopena. CxoaumocTs psja Pumana.

81. ®opmyna cymmupoBanus Jitnepa. [locTosHHas Diinepa.

82. Ilpuznak EpmakoBa cX0IMMOCTH PSAZIOB C HEOTPULIATEIbHBIMU YJICHAMH.

83. Ilpusnaku Jleitouuna, Adenst u Jupuxie Ui mporu3BOJIbHBIX YUCIOBBIX psAA0oB. OleHKa ocTaTKa
psna Jleitbuuna.

84. AGcomoTHAS M YCIIOBHASI CXOIUMOCTH psiioB. [lepecTaHoBKa UI€HOB B a0COTIOTHO CXOISIINXCS
psaaax.

85. YMHO)eHHe aOCOFOTHO CXOISIIUXCS PAIOB. Y MHOKEHNE YCIIOBHO CXOJISIIUXCS PSIIOB.

86. beckoHeUHbIE TIPOU3BEACHUS U UX CBS3b C psAgaMu. AOCOITIOTHO CXOISAITNECS OECKOHEUHBIC
npousBeneHus. [Ipeacrasiaenue Diinepa ams a3eta-QyHKIIUA.

87. PaBHOMepHas U MOTOYEUHAsl CXOAUMOCTh MOCIIEI0BAaTENbHOCTH GYyHKINNA. MeTpruyeckuit
KpUTepuil paBHOMEpHOU cxoauMmocTu. Kpurepuit Komm paBHOMEpHOU cX0AMMOCTH
nocyenoBarenbHoCcTH (QyHKIMM. HenpepbIBHOCTD peesibHON (QyHKIIMH.

88. Ilpuznak JIluHM paBHOMEPHOM CXOAMMOCTH TMOCJICIOBATEILHOCTH (QYHKITUH.

89. IIpenenpHblid Mepexo ] MO 3HAKOM UHTErpaia i MPOU3BOTHOM ISl TOCJIEI0OBATEIbHOCTH
GyHKIIHH.

90. PaBHOMEpHas 1 MOTOUYEYHASI CXOIUMOCTh (DyHKIIMOHAIBLHOTO psia. Kpurepuit Ko u
HEO00XOMMOE YCIIOBHE PAaBHOMEPHOM cX0auMoCTH psna. [IpuszHak BeliepmTpacca paBHOMEpHOM
cX0AMMOCTH (GYHKIIMOHAIBHOTO psiaa. HempepbhIBHOCTH CyMMBI psifa.

91. IIpusnaku Abens u Jupuxie paBHOMEPHOU CXOIMMOCTH (YHKIIMOHAJIBLHOTO Psijia.

92. Ilounennoe nuddepeHpoBaHNe U HHTETPUPOBAaHUE (PYHKIMOHAIBHBIX PSIIOB.

93. Crenennoii psia. [lepBas Teopema AGerns. Paauyc u mHTEpBaI CXOAMMOCTH CTETIEHHOTO psija.
®opmyna Komm-Anamapa.

94. HenpepbIBHOCTh CYMMBI CTeNIEHHOTO psifia. Bropas Teopema AbGens. Juddepennupopanue u
WHTETPUPOBAHUE CTEIICHHBIX PSAJIOB.

95. Ilonatue aHanuTU4YeCKOU QYHKIMHU. AHATUTUYHOCTh CyMMBI CTETICHHOTO psiia. EMuHCTBEHHOCTD
MIPEJICTaBJICHHS AaHATTUTUYECKON (DYHKIIUU CTEIEHHBIM PSIIOM.

96. Psin Teitnopa. Kpurtepuii npencraBieHust yHKIUN CTEIEHHBIM psaioM. JlocTaTouHOE yCcIOBUE
AQHAIUTUYHOCTU. AHAJTUTHYHOCTh OCHOBHBIX IeMEHTapHbBIX (PyHKIUH. [19Th OCHOBHBIX pa3oKeHUH B
CTEIIEHHBIE PSI/IbL.

97. TlpyHLIMI €TMHCTBEHHOCTH JUT aHAIMTHYECKUX QyHKUUH. [ToHsATHE aHATUTUYECKON QYHKIH
KOMIIJIEKCHOTO NepeMeHHOro0. KomIulekcHas dkcIoHeHTa u €€ cBoiictBa. @opmyiiel Ditiepa.

98. Annpokcumanus HenpepblBHbIX QyHKIUH. Teopema CToyHa. ANNpOKCUMALUs HETTPEPBIBHBIX
¢byHKIMH anredpanyeckuMu 1 TPUTOHOMETPHUECKUMH MHOTOUJIEHAMH.

99. CxansipHoe npousBesieHHe (GyHKIUH. AOCOTIOTHO U KBaIpaTUYHO UHTErpUpyeMble (QyHKIINH,
cBs3b Mexx 1y HUMH. HepaBenctBo Komm-bynsikosckoro. Hopma ¢pynkiuu. CXonuMocTh B CpeiHeM
KBaJIpaTUYHOM. ATIIIPOKCUMALUS CTYIIEHYaThIMU QYHKIUAME (0€3 J0Ka3aTeIbCTBA).
Tpuronomerpuyeckas cucrema QyHKIHMA U €€ CBOICTBA: OPTOTOHAIBHOCTD, IIOJTHOTA B PABHOMEPHOM
U CpeIHEM KBaJpaTUYHOM MPUOIMKEHUSX.

100. Heo6xomumoe yciioBue pasioxkeHus: GyHKIIUU B PABHOMEPHO CXOSAIIUNCS
TpuroHoMerpuueckuii psa. [lonarue psaga @ypoe. KommnekcHas 3anuce psna @ypee. Pag Oypoe B
cllydae IIPOU3BOJILHOTO HHTEpBAA.



101. Hopma TpUroHOMeTpHUYECKOT0 MOJIMHOMA. BelpaxkeHue cpeiHero KBaipaTHUHOrO0 OTKJIOHEHUS
(GYHKIMHU OT TPUTOHOMETPUUECKOT0 mosimHoOMa. ToxaectBo beccens. MUHUMaIbHOECBOMCTBO
YaCTUYHBIX CyMM psiia @ypbe. Paznoxenne QyHkiun B psijg Oypbe, CXOIAMUNACT B CpeiHEM
KBa/IpaTUYHOM.

102. HepaBenctBo beccens. PaBenctso [lapceBaiis. 3aMKHYTOCTh TPUTOHOMETPHUUECKON CHCTEMBI
¢bynkuuit. OMHO3HAYHOCTH ONpeAeeHus GYHKIUU cBOUM psigoM Dypbe.

103. Teopema Pumana o crpemiiennn kodpduunentoB Oypre k Hymo. MHTErpagbHOE MpecTaBIeHAE
YaCTUYHBIX CyMM psna Pypee. Anpo upuxie u ero CBOMCTBa.

104. ITpuznak JJunu cxonumoctu psiaa ypee. [loroyeunast cxoaumocTts psiga Oypbe KyCOUHO-
IIaIKuX yHKINH.

105. Pa3noxxenue cuHyca B 0ECKOHEUHOE ITPOU3BE/ICHUE.

106. PaBHOMepHast cxonuMocTh psiaa Pypbe HENMPEPHIBHBIX KYCOUHO-TIAAKUX () YHKITHI.
Nuterpuposanne psagos Oypse.

107. CemeiicTBa pyHKIIMH, 3aBUCALIUX OT apameTpoB. [loToueuHas u paBHOMEpHast CXOJUMOCTb.
JlocTaTouHO€E YCIIOBHE PABHOMEPHOU CXOAUMOCTH. MeTpuyecKnii KpUTepHUil paBHOMEPHOU
CXOUMOCTH. PaBHOMEpHAast CXOIUMOCTh ceMelcTBa (DYHKIIMI Ha S3BIKE MOCIEA0BATEIIBHOCTEH.
HenpepriBHOCTB NIpeieIbHON (QYHKIINH.

108. CoOcTBEHHBIE UHTETPAJIBI, 3aBUCSILIKE OT TaPaMETPOB, C TIOCTOSTHHBIMU TpeesiaMu
uHTerpupoBanus. [IpenenbHblil mepexo o napaMeTpy 1noJj 3HakoM HHTerpasia. HempepsiBHOCTD
UHTerpania mno napamerpam. Juddepenuupoanne 1 MHTErpUpOBaHNE HHTETpalia 1o apaMeTpy B
cllydae MOCTOSIHHBIX TPEeIOB HHTETPUPOBAHUSI.

109. CoOGcTBEHHBIE UHTETPAJIBI, 3aBUCSILIKE OT TAPaMETPOB, C IEPEMEHHBIMHU ITpeIeIaMH
uHTerpupoBanus. HenpepslBHOCTh UHTErpasa 1o napamerpaM. uddepenuupoBanre nHTErpaia mno
IapaMeTpy B Caydae EPEMEHHBIX NIPEAEIOB UHTEIPUPOBAHMSL.

110. HecoGcTBeHHBIE HHTETPAJIBI, 3aBUCSIINE OT MapaMeTpoB. [loToueyHas u paBHOMEpHas
cxoaumoctb. Kputepuit Komu u npusnak Beliepitpacca paBHOMEPHOU CXOJIMMOCTH MHTErpasa.
111. IMpuznaku Abens u Jupuxie paBHOMEPHOU CXOUMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBUCSIIHX OT IIapaMeTPOB.

112. HempepbIBHOCTH HECOOCTBEHHOTO MHTErpasa 1o napamerpam. Juddepernupopanne u
MHTETrpUpPOBaHUE HECOOCTBEHHOIO MHTErpaja Mo napamerpy.

113. 'amma-dyHkIus 1 6eTa-GyHKIMA. MHOKECTBA CXOIUMOCTH SHIEPOBBIX HHTETPAJIOB.
PaBHOMepHast cxoauMocTs. Pa3noxxenue ramma-(QyHKINN B OECKOHEUHOE IIPOU3BEICHHE.

114. CpoiictBa raMma-GyHKIHH: (HopMysia TOHWKECHHS, aHATUTUYECKOE MTPOI0JDKEHHE raMMa-
(GYHKLIMHU B KOMIIJIEKCHYIO INIOCKOCTh, (POPMYIIa JOTIOJIHEHMS.

115. CpoiictBa ramma-dynknuu: hopmyna ynsoenus Jlexxanapa, popmyna ymHoxxeHus ['aycca (0e3
JoKa3arenbcTBa). CBsi3b MEXAY SHIEPOBBIMU UHTETPATAMHU.

116. ®opmyna Ctupaunra.

117. llonsitue unterpana @ypoe. UnrerpansHas popmyna Oypoe. KoMriekcHas 3anuch HHTErpajia
Oypeoe. [Ipsmoe u obpataoe nmpeodpazoBanue Oypne. Popmysbl 0OpaIICHHUS.

118. CpoiictBa npeoOpazoBanus Pypbe: TMHEHHOCTh, OTPAHUYEHHOCTb, HETIPEPHIBHOCTb.
IIpeobpazoBanue ypre npous3BoaHOMN. CBsI3b MEXAY INIAJKOCTHIO (DYHKIIUU U CKOPOCTHIO YOBIBaHUS
e€ npeoOpazoBanus Oypre. [IpousBoaHas npeodpasoanus Oypee.

119. ITpeoOpazoBanue Pypbe 6eckoHEeUHO MU PEPEeHITUPYEMBIX OBICTPO YOBIBAIOIIMX (PYHKIUI.
®opmyna [Inanmepens. [IpeobpazoBanne Oypre CBEPTKU QYHKIHIA.

120. TToHsATHE ACHMNITOTUYECKOH MOCIIEI0BATEIBHOCTH U ACUMIITOTUYECKOTO PA3JIOKEHHUS.
EQMHCTBEHHOCTh ACUMIITOTHYECKOTO pas3iokeHus. Onepanyuy co CTENEHHbIMA aCUMITOTUYECKUMHU
psnamu: apupMeTHYECKHE ONepalny, MOWICHHOe HHTerpupoBanue u auddepeHuupoBanme.

121. ®opmyna cymMupoBanus Jiliepa-MakiiopeHa.

122. Jlemma Batcona.

123. BayTpeHHss u BHenH:s Mepa JKopaaHa u ux cBoiCTBa.

124. Kpurepuit usmepumMocTi MHOkecTBa 1o XKopaany. CBoHCTBa H3MEPUMBIX MHOXKECTB.

125. CaoiictBa Mepbl JXKopaaHa: KOHEUHast aJINTUBHOCTD, MEpa MPSMOTO IIPOU3BEACHHUS MHOKECTB.
Mepa rpaduka HenpepbIBHON Ha KOMMAKTe (DYHKIIHH.



126. Onpenenenue kpatHoro nunterpaia Pumana. Marerpansabie cymmsl JlapOy 1 ux cBoiicTBa.
Kpurepuii nHTErpUpYyEMOCTH.

127. aTErpupyeMOCTh HEMPEPHIBHBIX (PYHKIHHA. CBA3b MEXKITY HHTETPHPYEMOCTBIO U
OTPaHUUYEHHOCTHIO.

128. MHTErpupyeMOCTh pa3pbIBHBIX (DYHKIIHIA.

129. YeTbipe OCHOBHBIX CBOMCTBA UHTErpalia. IHTerpanpHas TeopemMa o0 CpeHeEM.

130. CBenenue qBOMHOIO UHTETpasia K IOBTOPHOMY.

131. CBeaeHue KpaTHOTO HHTETpasia K IOBTOPHOMY.

132. 3ameHa nepeMeHHbIX B IBOTHOM UHTETpaIe.

133. Onpexnenenne HeCOOCTBEHHOTO KPaTHOTO UHTErpasia. HecoOCTBEHHBIE MHTETPAJIBI OT
HEOTPULATENIbHON (PYHKIIUU.

HecoOcTBeHHBII KpaTHBIN HHTErpal CXOIUTCS TOTIa M TOJIBKO TOTa, KOrJa OH a0COJIFOTHO CXOJIUTCS.
135. Inuna kpuBoil. AIIMTUBHOCTH JAJUHBL. BeiuncnurenbHas popmyna JUist JUIMHBI HEIPEPHIBHO
i depeHunpyeMoi KpUBOM.

136. KpuBonuHelinble MHTErpajibl IEPBOTO poJa U UX cBoicTBa. BeiuncnurensHas Gopmyia.

137. KpuBoauHeliHble HHTErpajibl BTOPOro poJja U UX cBoiicTBa. BeruncnurensHas gopmyna.

138. ®opmyna ['puna.

139. YcnoBus HE3aBUCUMOCTH KPUBOJMHENHOTO MHTErpajia OT IyTH UHTErpupoBanus. Kpurepuit
noJjHoro nuddepennrana B 0 JHOCBI3HOW 00JIaCTH.

140. TlepBas kBagpaTuyHas ¢popma HoBepxHOCTH. [11011aah MOBEPXHOCTH.

141. OpuenTanus noBepxHOCTH U €€ Kpasi. KycouHO-TIIaIkhe MOBEPXHOCTH.

142. TloBepXHOCTHBIE MHTETPAJIbl IEPBOTO U BTOPOTO pojia. BeruucnurenbHbie GOPMYIIbL.

143. ®opmyna Croxca.

144. BextopHas TpakTtoBKa ¢opmyibl CTokca. ['eomeTpudeckoe onpeesieHue poTopa BEKTOPHOTO
IOJIAL.

145. ®opmyna 'aycca-Octporpaackoro, €€ BEKTOpHas TPaKTOBKA. [ 'eoMeTpruUYeCKoe ONpeIeTICHUe
JUBEPreHIMN BEKTOPHOTO MOJIS.

146. IonmnmuHeliHble aHTHCUMMETpUYHBIE (hopMbl. BHEmIHee nmpou3Benenrue Gopm U ero CBOMCTBA.
147. Inddepenmmansabie popmbl. Onepannu BHemHero nuddepeHnupoBanus 1 nepenoca Gopm, ux
CBOWCTBA.

148. TTonstue muoroo6pasusi. OpreHTanuss MHOroo0Opas3us 1 ero kpas. IHTerpupoBanue
muddepennmanbHbIX popM Ha MHOTO0Opazuu. Oo6mas Gopmyna Crokca (0e3 m0Ka3aTeIbCTBA).

Koumpom; 0C60€HUA Komnemenum?

Ne Bun konTpons Kontponupyemsie pasnemnsl KomrieTeHIIMHM, KOMIIOHEHTE]
m\n KOTOPBIX KOHTPOJIUPYIOTCA
1 AynutopHas Paznen 1-Paznen 5 B 1-M cemectpe VK-6, OIIK-1

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

epKa 1 OIICHKA)

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

TECTUPOBAHUIO(OL1E




HKa pPe3yJbTaTOB)
3 CamocrosarensHoe| Pasnen 1-Pasnmen 5 B 1M cemectpe VK-6, OIIK-1
pelieHue Paznen 1- Paznen 5 Bo 2-M cemectpe
MPAKTUYECKUX
3a1aHUI
(ayauropHast)
4 Dx3ameH 1 Paznen 1-Paznen 5 B 1-Mm cemectpe VK-6, OIIK-1
ceMmecTpe
5 OKk3aMeH BO 2 VK-6, OIIK-1
cemMecTpe Paznen 1- Paznen 5 Bo 2-M cemectpe
6
7

7. Y4yeOHO-MeTOAUYECKOe M MAaTepHAJIbHO-TEXHHMYECKOe olecriedyeHne JTUCHUNIMHBI
(Moayast) «MareMaTHYeCKUI aHAIU3Y.

[lepeyeHr OCHOBHOW W JIOTIOJHUTEIBLHON y4eOHOW JUTEpaTypbl, HEOOXOTUMOUM ISl OCBOCHHS
TUCHMIUTMHBI (MoyJis) «MaTeMaTHUeCKUi aHaTHu3».

K ocHoBHOW (00s3aTenbHOM) JUTEpAType OTHOCATCS YUEOHUKH, y4eOHbIe MOCOOus, y4eOHO-
METOJMYECKasl JMTeparypa W MOHOTpapHH, H3YYECHHE KOTOPBIX SBIISETCS OO0A3aTEIBHBIM JUIS
OBJIQJICHUS 3HAHWSIMU B TIOJTHOM OO0BeMe 10 JUCHMILIUHE B COOTBETCTBUU C JIAaHHOH mporpammoit. K
OCHOBHOM, MPEXJE BCEro, OTHOCHUTCS JIMTEpaTypa, uMmeromas rpud MuHuctepcTBa 00Opa30BaHUS H
Hayku Poccuiickoii @enepaunu unu  Y4eOHO-METOIUYECKOTO OOBEIUHEHHS, PEKOMEH]IYIOIIUX
U3JIaHHE K MCIOJIb30BAHUIO B y4eOHOM Ipoliecce. B crucke OCHOBHOM JIUTEpaTyphl YKa3bIBaeTCsl HE
Ooyiee MATH MCTOYHUKOB, MMEIONIMXCS B JOCTATOYHOM KojuuecTBe B (oHAe OubOmmoreku. Ecim
JOCTYITHA AJIEKTPOHHAs BepcHsl y4eOHUKOB, y4EOHBIX MOCOOMH W T.A., CICIyeT yKaszaTh JUIsl HUX
PEXHM JIOCTYTIA.

K J1omosHUTENhHON OTHOCUTCS JUTepaTypa, peKOMeHJyemas OakajgaBpaM, Marucrpam Juis
CaMOCTOSITEJIbHOTO M3YYEHHUS NPU BBINOJIHEHUM KypCOBOIo MpoekTa (paboThl), yueOHOH HaydHO-
HCCIIeIOBAaTeNIbCKOM  paboThl, NpU HamMcaHuu pedepaToB, s TOATOTOBKM K CEMHHapawm,
MPAKTUYECKUM 3aHATUSM, JIAOOpaTOpHbIM paboTaM M JAPYrMM YYEOHBIM 3aHSATHAM, a Takxke JUIs
yri1yOJeHus U paclIupeHUs 3HaHUH 10 JaHHOM TUCHUIUINHE.

Bce WCTOYHMKM B OCHOBHOH W  JIOTIOJIHUTENBHOW JIMTEpaType JAlOTCI C  IOJHBIMH
OnOIMorpaMIECKUMH ONMCAHUSMH B COOTBETCTBHHM C POCCHHCKUM WM 3allaJHbIM CTaHAapTaMu
oopmIIeHHS.



7.1. Y4eOnas qureparypa:

1. KyapsBues JI.JI. «MaremaTH4ecKUil aHaI13»

2. 3opuu B.A. «MartemaTudeckuii aHaauz»

3. Bunorpanosa U.A. «3agauu 1 yrpaxHeHUs 110 MATEMAaTUYECKOMY aHAJIU3Y»

4. demunouy B.I1. «CO0pHUK 3a/1a4 1 yIIpa)KHEHUH 110 MATEMAaTUYECKOMY aHAIU3Y»
5. ®@uxrenronsl I.M. «OcHOBBI MaTEMAaTUYECKOTO aHATIN3a»

7.2. NuTepHeT-pecypcsl
1. denepanbubiii mopran http//edu.ru

2. DOnekrpoHHsie kKaTanoru Hayunoit oudnmorexu 'Y http//elib.dgu.ru

7.3. IIporpammMHoe obecrnieyeHue:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint

7.4. MaTepuajibHO-TeXHHUYECKOe o0ecredyeHue

B opranmzanum yueOGHOro mporiecca HEOOXOTUMBIMH SIBJISIFOTCSI CPEICTBa, oOecreyuBarolue,
ayJIMOBH3YalIbHOE BOCIPHITHE Y4eOHOro Marepuaia ( CIeMUalM3UpPOBaHHOE JIEMOHCTPAIMOHHOE
00opynoBaHue):

1.Jlocka u Men (v 6oJiee COBPEMEHHBIC AaHAJIOTHH )

2. KOMIBIOTEPHBIE U MYJIbTUMEIUITHbIE TEXHOIOTHH

3.MUKpPOOH H COOTBETCTBYIONIME YCTAHOBKM (i1 pabOThl B OOJILIIUX ayIUTOPHSIX C
MHOTOYMCJIEHHBIMU T'PYIIIAMU CTYJACHTOB)
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