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1.11lesn ocBOEHUS TUCIUILTHHBI «MaTeMaTHYeCKHil aHAIN3)

Llenbto OCBOEGHUS AMCHUIUIMHBI (Moayns) «MaTemMaTHuecKUid aHaau3» SBISETCS O3HAKOMIIEHHUE C
dbyHaaMEeHTaTbHBIMU METOJAMH UCCIIEIOBaHHS TIEPEMEHHBIX BEJTMYMH MTOCPEICTBOM aHAJIHM3a, OCHOBY
KOTOpPOTO COCTaBIsieT Teopus Au(QepeHInanbHOro M UHTErpalibHOTO ucyHcieHus. OO0beKkTaMu
U3y4eHHs B JIAaHHOW JUCHUMIUIMHE SIBJSIFOTCS, Mpexae Bcero, GyHkuuu. C uX MOMOIIBI0O MOTYT OBITh
chOopMyIIMpOBaHbl KakK 3aKOH MPHUPOAbI, TaK M pPa3HOOOpa3HbIE IPOLECCHl, MPOUCXOASIINE B
HKOHOMHKE, TNpHupone, TexHuke. OTcioa OObEKTUBHAS BAaXHOCTh MaTEMAaTHYECKOTO aHallM3a Kak
cpeactBa u3ydyeHus QyHkumid. JucnurmuimHa «MareMaTHdeckuil aHaln3» OTpakaeT BaKHOE
HAIpaBJICHUE PA3BUTHUSI COBPEMEHHOW MAaT€MaTUKH, B HEW pacCMAaTpPUBAIOTCS BOIIPOCHI, CBS3aHHBIE C
METOJIOM BBIYMCICHHUI. 3amaud Kypca pa3BUTh MaTeMaTUYECKUN Kpyrozop cTylaeHTOB. OOy4HTb
CTYJCHTOB BaXHEHMIIMM TEOPETHUECKHUM IIOJIOKEHUSM MaTeMaTUYECKOro aHaliu3a, aHAJIUTUYECKUM
METOJlaM, BbIpa0OTaTh y HUX HABBIKM DPELICHHS KOHKPETHBIX 3aad, TPEeOYIOIIMX, HCCIeIOBaHUS
(GyHKIMMA, CBI3aHHBIX C HUMH BEJIMYMH.

1.1Ilepeyenp mnpodecCHOHAIBHBIX CTAHAAPTOB, O000IIEHHBIX TPYAOBBIX (YHKUMIi M TPYAOBBIX
(yHKIHIi, COOTBETCTBYIOIIMX NPO(ecCHOHATBHOI 1eSITeJIbHOCTH BbINNYCKHUKOB

ObaacTb Tunsl 3aga4 3agaun O0BexTHI NpodeccHOHAIBHOM
npogeccuoHaNbHOI | IpodeccuoHAIBHO npogeccHOHAIBbHOM AesITeIbHOCTH (MM
JAesiTeJIbHOCTH 71 JesiTeJIbHOCTH 00J1acTH 3HAHUS)

(mo Peectpy AeATeJLHOCTH

MunTpyaa)
06 Cssi3b, [MpousBoacTBeHHO- | MIHTErpanus mporpaMMHBIX MporpaMMHOe obecrieueHre
MHGOPMAITMOHHBIC U {TeXHOIOrMUECKUE | MOIYJICH U KOMIIOHEHT MH(GOPMAITUOHHBIX CUCTEM
KOMMYHHKaLIHOHHBIE

Obecneuenne GyHKIMOHUPOBAHUS [0a3bl JaHHBIX M XpaHWIHILIA
0a3 JaHHBIX, IPEIOTBPAIICHAE MH(pOPMALIHHL.

MOTEPh U MMOBPEKCHUHN TAaHHBIX,
obecrnieueHre MHPOPMAITMOHHOH

TCXHOJIOT KU

0e30macHOCTH

Brimonnenne paboT 1mo co3fanuio | HHPOPMAIMOHHBIE CUCTEMBI H
(MonuuKanum) u TEXHOJIOTHH

COIIPOBOK/ICHUIO

MH(QOPMALMOHHBIX CUCTEM

YmpasieHue nporpaMMHoO- CeTH U TeJIEKOMMYHHUKAIIUU

arnmapaTHBIMH CPEACTBAMHU
MH(POKOMMYHHUKAITUOHHOM
CHCTEMEBI OpPTaHM3AITIH,
aIMUHUCTPUPOBAHUE CETEN

IIpoekTHsIit Pazpabotka TpeboBanuii u porpaMMHoe odecrieueHne
IPOCKTHPOBAHKE NIPOTPAMMHOTO | HHPOPMAIMOHHBIX CHCTEM;
obecrieuenus IPOEKTHI B 0OJIACTH

WH(POPMALMOHHBIX

TEXHOJIOTHH
YmpasiieHue MpoeKTaMy B MPOEKTHI B 00J1aCTH
o0nacti HHPOPMALMOHHBIX MH(POPMAIHOHHBIX

TEXHOJIOTHUU TEXHOJIOTHH
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KoHnuenryaneHoe,
(GYHKLIMOHAIBHOE U JIOTHYECKOE
MIPOEKTUPOBAHUE CHUCTEM MaJIOTO
U cpeiHero Macuraba u
CJIO’KHOCTH

MIPOEKTHI B 00JIaCTH
HH(POPMAITHOHHBIX
TEXHOJIOTHI

Jlornyeckoe 1 GyHKIMOHAIEHOE

ITPOCKTHI B obmactu

CO31aHNE KOMIIJIEKCA IIporpaMm I/IH(I)OpMaHI/IOHHBIX
TEXHOJIOTHI
OreHKa 103a0MINTH TU3aiiHa UHTEpQENCH

nHTEpdeHcoB HHPOPMAITHOHHBIX
cucTeM

WH(OPMAITMOHHBIX CHCTEM

40 CKBO3HBIE BUIBI
npoeccnoHaIbHO
M eI TEJIbHOCTH B
MIPOMBIIIUIEHHOCTH
(B chepe
OpraHM3aluu U
MIPOBEICHUS
Hay4YHO-
WCCIIeIOBATEILCKU
X M OTIBITHO-
KOHCTPYKTOPCKUX
paboT B obnactu
WHPOPMATHKH U
BBIYHCITUTEIHHON

TEXHUKH)

Hayuno-
FCCIIEIOBATEILCKIUH

Uccnenosanue moaenen u
METOI0B HH()OPMAITMOHHBIX
CUCTEM U TEXHOJIOTUI

I/IH(l)OpMaI_II/IOHHBIe CHCTEMBI 1
TCXHOJIOTNH

1.2.Ilepedens npodeccHOHANBHBIX CTAaHIAPTOB, COOTBETCTBYIONINX NPO(ECCHOHATIBHOM JesITENbHOCTH
BBIITYCKHUKOB, OCBOMBIIIMX NIpOrpaMMy OakajaBpuara 1o HanpasieHnuro noarotosku 09.03.02
HNupopmanuoHHbIE CHCTEMbI U TEXHOJIOTHN:

Ne Kon HanmenoBanue o0macti mpodeccnoHaNEHON AeSITETHHOCTH.
n/ fipodecc | HanmeHoBaHue npodeccHoHaNnbHOro CTanaapTa
I [OHAJIbH
bro
CTaHgapT
i
06 CBs13b, HH(POPMANMOHHBIE H KOMMYHUKANMOHHbIE TEXHOJIOT I
[podeccnonanbreiii cranaapt "[IporpaMMucT”, yTBepKICHHBI NpUKa3oM MHHHUCTEpPCTBA TpyIa
U conuanbHo 3amuThl Poccuiickoit @enepanyu ot 18 HostOps 2013 1. N 679H (3apeructpupoBan
1 | 06.001 MunucrepctBoM toctuiun Poccuiickoit @enepanuu 18 nexadps 2013 r., peructpanuoHHbiii N
30635), ¢ W3MeHEeHHEM, BHECEHHBIM MpPHKa30M MMUHUCTEPCTBA TPyAa M COIMAIBHON 3alUThI
Poccuiickoit ®enepaumu ot 12 gexadbpst 2016 r. N 7271 (3apeructpupoBaH MHHHCTEPCTBOM
roctarmn Poccntickoit @eaepanuu 13 saBaps 2017 r., peructpannonusiid N 45230)
2. | 06.011 | [IpodeccruonanbHbIi cTanaapT "AIMUHHCTPATOp 0a3 JaHHBIX", YTBEP)KIACHHBIH MPUKAa30M



https://sudact.ru/law/prikaz-mintruda-rossii-ot-18112013-n-679n/professionalnyi-standart/
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MunucTepcTBa Tpyaa U cOlManbHOM 3amuThl Poccniickoit @eneparnuu ot 17 centsiops 2014 1. N
647H (3apeructpupoBan MunuctepcTBoM roctuiimu Poccuiickoit @enepanuu 24 Hosi0ps 2014 r.,
peructpanoHasid N 34846), ¢ wW3MeHEHHWEM, BHECCHHBIM IpPHUKa3oM MUHHUCTEpCTBA Tpyda U
coumansHoOU 3amuThl Poccuiickoit @enepanun ot 12 nexadps 2016 r. N 727H (3aperucTpupoBaH
MununctepctBoM toctuituu Poccuiickoit ®enmeparun 13 saBapst 2017 T., peructpardoHHBIA N
45230)

3. | 06.015

[Mpodeccnonanbubiii crannapt "CrequaiucT mo HHPOPMALUOHHBIM cUCTeMaM'"", YTBEPKICHHBIN
nmpuka3zoM MUHHCTEPCTBA TPYAA U CONMANBHOM 3amuThl Poccniickoit deneparyn ot 18 HOSIOpst
2014 r. N 896H (3apeructprupoBad MuUHHCTEPCTBOM 1ocTUITNH Poccuiickoit denepariu 24 nexadpst
2014 r., peructpanuonusiii N 35361), ¢ u3sMeHeHHEM, BHECEHHBIM MPUKa30M MUHUCTEPCTBA TpyAa
U collMaibHOM 3amuThl Poccuiickoit @enepanyum ot 12 gexadps 2016 r. N 7271 (3apeructpupoBan
MunuctepcTBoM roctuttuu Poccuiickoit deneparum 13 saBapst 2017 1., peructpanroHHbi N
45230)

4.1 06.016

[Mpodeccnonanbublii cranaapt "PykoBoanTeNh MPOEKTOB B 00J1aCTH MHOOPMAIIMOHHBIX
TEXHOJIOTHI", yTBepKACHHBIA TprKa3oM MUHICTEPCTBA TPY/Aa U COUAIBHOM 3aIUThI
Poccwuiickoit @enepannu ot 18 Hos0ps 2014 1. N 8931 (3apeructpupoBan MUHHCTEPCTBOM
toctuiuu Poccuiickoii ®enepanuu 9 nexadps 2014 r., peructparmonnsiii N 35117), ¢
U3MEHEHUEM, BHECEHHBIM ITPUKa30M MUHHCTEPCTBA TPyAa U COLMAIBHOM 3a1uThl Poccuiickoi
Oenepanyn ot 12 nexadps 2016 r. N 727H (3aperucTpupoBaH MUHHUCTEPCTBOM FOCTUITUHI
Poccwuiickot @enepanuu 13 saBapst 2017 r., peructparuonssiii N 45230)

5. | 06.022

[Ipodeccuonanpuerii crangapT "CHUCTEMHBIN aHATUTHK", YTBEPKICHHBIN MPUKa30M MUHUCTEpCTBA
TpyJa U colmaabHOM 3amuthl Poccuiickoii denepanuu ot 28 oktsaops 2014 . N 8091
(3apeructpupoBan MuHuCTEpCTBOM tocTUIMU Poccuiickoit denepanuu 24 Hosops 2014 1.,
peructpanmonnbiii N 34882), c n3MeHeHHneM, BHECEHHBIM IIprKa3oM MUHHCTEpCTBA TpyIa U
conmanbpHOM 3ammThl Poccmiickoit @enepannu ot 12 nexadps 2016 r. N 7271 (3apeructpupoBan
MunucrepctBoM octuiu Poccuiickoit @enepanuu 13 ssuBaps 2017 r., peructpaninoHHBIAN
45230)

6. | 06.025

[Ipodeccnonanpuprii crangapT "CrenuanmcT 1Mo An3aiHy rpauecKuX 1 M0Ib30BaTEIHCKUX
nHTep(helcoB", yTBEPKICHHBIN MTPHKa30M MUHUCTEPCTBA TPYAA U COMMATHHON 3aIIHUTHI
Poccuiickoit @enepanun ot 5 okTsi6ps 2015 r. N 6891 (3apeructpupoBan MHUHUCTEPCTBOM
toctuiuu Poccuiickoii ®enepanuu 30 oktsaops 2015 r., peructpanmonnbiii N 39558)

7. | 06.026

[Ipodeccuonanbubiit crangapt "CUCTEeMHBINR aIMUHUCTPATOP UHQOPMAIIOHHO-
KOMMYHUKAIIMOHHBIX CHUCTEeM'", YTBEpKAEHHBIM MpPHKa3oM MMHHCTEPCTBA TpPyJda M COLMAIBHOMN
3anuThl  Poccmiickoit ®epepanmu or 5 okta0ps 2015 1. N 684 (3aperucTpupoBaH
MI/IHI/ISBTepCTBOM toctuimn Poccuiickoit @epepannu 19 okrsiops 2015 r., perucrpanmoHHbii N
39361

8 | 08.007

IIpodeccuonanpuprii crangapt «CrenuanucT Ka3HaueHcTBa OaHKa», YTBEPXKACHHBIM NPUKA30M
MunucrtepcTBa Tpya U conuanbHou 3amuTel Poccuiickoit @enepaunn ot 9 uronsa 2018 roga N
456H  https://profstandart-rosmintrud.ru/reestr-profstandartov/. (3aperucrpupoBad B MUHHCTEPCTBE
rocturmn Poccutickont @eaepanuu 26 utons 2018 roma, peructpamuonsasii N 51705)

40 CxkBO3HBICBUABIIPO(ECCHOHAIBLHOM 1esITeTbHOCTH

9. | 40.011

[podeccnonanbhpiii  crangapt «CHENHATHCT TO HAyYHO-HCCIENOBATENILCKUM M OIBITHO-
KOHCTPYKTOPCKMM paspaboTkam»(c m3MeHeHusmuual2 nexabps 2016 roma), yTBEp KICHHBIH
npukazoM MuHHCTEpPCTBA TpyZAa M colManbHOW 3amuThl Poccuiickoir ®enepaunn ot 4 mapra
2014r. Nel21u(3aperucrpupoBan MunucTepcTBoM foctrnuu Poccuiickoit ®emepannu 21.03.2014,
perucrpannorHblit Ne31692)

HanMeHoBaHuUe TOKyMeHTA Kon HaumenoBaHue 0a30B0i rpynnbl, 10/KHOCTH

(npodeccun) UK cneMAJILHOCTH

06.001 Pazpabomka npozpammnozo obecneuenus
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(Haumenoganue 6u0a nPoPeccUoHaIbHOU OesmenbHOCL)

OK3 2132

Tlpoepammucmuol

2131

Pa3pa60mltu1<u U AHAJIUMUKU KOMNbIOMEPHbIX
cucmem

06.011 Ilodoepircanue Ihdhexmugnoii padomol 6a3 danHvlX, 0decneuusaruux GyHKUUOHUPosanue

qubODMaquHHblx cucmem 6 opzanuzauuu

(Haumenosanue uda npogheccuoHaIbHOU 0esimeIbHOCHIU)

OK3 2139

Cneyuanucmul no KOMRbIOMEPAM, He gouleouiue 8
opyaue epynnol

06.015 Co3zoarnue u noooepricka ungpopmauuonnvix cucmem (UC) 6 Ixonomuke

(HaumeHo8aHUe 8UAA NPOPECCUOHATLHOU OesIMEeNbHOCIL)

OK3 1236 Pyxosooumenu noopazoenenuii (cuysrco)
KOMNbIOMEPHO20 0becneyenus
2131 Pazpabomuuku u anarumuku KOMIbIOMEPHbIX
cucmem
2132 Tlpoepammucmor
2139 Cneyuanucmul o KOMRbLIOMEPAM, He ouleouue 8
opyeue epynnol

06.016PyKOBOIUTEND IIPOEKTOB B 00J1aCTH MH(MOPMAITMOHHBIX TEXHOJIOT UM

(naumenosanue uda npogheccuoHarbHol 0esimeIbHOCHU)

OK3 1236

Pyxosooumenu noopazdenenuti (cuyico)
KOMNbIOMepHOo20 0becneveHus

06.022 Cucmemnblii anaiumuk

(Haumenosanue 8uda nPopheccuoHAILHON 0essMeNbHOCHI)

OK3 2131 Paszpabomuuku u ananumuku KomMnoviomepHvix
cucmem
OK3 1236 Pyrosooumenu noopazoenenuii (cuysrcod)

KOMNbIOMeEPHO2o obecneyenus

06.025Cneyuanucm no ousaiiny zpadyuieckux noj1b3o8amenbckux unmepgeiicos

(HaumeHoBaHUEe Uda NPOPeccuonanbHOU deamenbHOCmu)

OK3 2166

I'paguyeckue u myromumeoutinvle OusaiHepul

OK3 3514

Cneyuanucmoi-mexuuxu no Web




OK3 2519 Paspabomuuxu u anarumuxu npoepammHo2o
obecneyenus u npUIoNCeHUll, He 8xo0syue 8
opyeue epynnol

06.026 Cucmemnblii AOMUHUCIPAMODP UHGOPMAUUOHHO-KOMMYHUKAUUOHHDBLX CUCIHEM
(HaumeHoBaHue 6U0aA NPOPeccuoHANbHOIL desimebHOCHU)

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

OK3 2522 Cucmemmubie AOMUHUCIPATNODbL

OK3 3513 Cneyuanucmol-mexHuKu no KOMRbIOMEPHbIM

cemim u cucmemam

OK3 2153 Hnoicenepvt no menekomMmyHuKayusm

OK3 2523 Cneyuanucmol o KOMHLIOMEPHbIM CEMsAM

40.011 «CnenyaJucT M0 HAYYHO-HCCIEI0BATEIbCKHM H ONBITHO-KOHCTPYKTOPCKHM Pa3padoTKaM»

(HaumeHnosanue uda NPOPeccuoOHAILHOI 0essmeIbHOCHIUL)

OK3 1237 Pyrkosooumenu noopaszoenenuii (ciysc6) Hayuno-
MEXHUYECKO20 PA3GUMUSL

OK3 2145 Hnorcenepui-mexanuku u mexHono2u MautuHoCmpoeHus

2.Mecto qucuuminnbl B cTpykrype OITOII 6akanaBpuara

JlucuumuivHa sIBIIsS€TCSl OJIHOM M3 OCHOBHBIX JAMCLUIUIMH BAPHMATUBHOW YacTH MPOECCHOHATHLHOIO
IUKJIa y4eOHOro IUlaHa MOJArOTOBKM OakanaBpa mo HampasieHuio 09.03.02 MudpopmaunuoHHbIe
CHCTEeMbI u  TexHoaoruu. JlucuummHa«MareMaTUUYeCKUM aHamu3» SBIAETCS JIOTHYECKUM
MIPOJIOJDKEHUEM Kypca dJIeMEHTapHOM MaTeMaTuKH. J[s ee u3ydeHus: He0OX0IMMbI 0a30BbIe 3HAHUS:
anreOpbl, 3JIEMEHTapHbIX (yHKIUH, ymeHue auddepeHurponarb. J[aHHas AUCUUIUIMHA SIBISETCS
NPEAIECTBYIOMEN NI M3YYEHUs] CIEAYIOIUX JUCHUIUIMH: «Teopusi  BEpOSTHOCTEH H
MaTeMaThyeckas CTaTUCTHKaY, «/luddepeHnnanbHbie ypaBHEHU.



3. Pe3yJbTaThbl 0CBOEHHS TUCHUILIHHBI (MOaYJIs) «MaTeMaTHYeCKH aHAJIN3

[Ipouecc wu3ydyeHUs OUCHUILIMHBI «MareMaTH4ecKuil aHajau3» HanpaBJIEH Ha
(dbopMHUpOBaHKE AJIEMEHTOB CICAYIONUX KommeTeHInid B coorBeTcTBUU ¢ ®I'OC BO 1o

JaHHOMY HalIPaBJICHUIO:

Kon HaumenoBanue WNHpukaTop noctukeHus B pesynbprare ocBoeHMs
KOMIIETCH- KOMIIETCHIINH KOMIIETCHIIMH JUCLIUILINHBI

17071 00y4aroIUNCATOIKEH
VK-6 Cnoco6en ympasisate| YK 6.1: Mcnonbs3yer 3HaTh:

CBOMM BpPCMCHCM,
BBICTPANBAaTh
peanu30BbBIBaTh
TPaEKTOPHUIO
CaMOpa3BHUTHS Ha
OCHOBE ITPHHIIUIIOB
o0pa3zoBaHus B
TEUYCHUE BCEH JKU3HU

MHCTPYMEHTHI U METOMBI
yIpaBJIEHUS] BpEMEHEM IIpU
BBINOJIHEHNH KOHKPETHBIX 3a/1a4,
IPOEKTOB IPU JOCTHKEHUU
MMOCTaBJICHHBIX IIEJICH;

YK 6.2: Onpenensier
PUOPUTETHI COOCTBEHHOM
JeSITeIbHOCTH, TUYHOCTHOTO
pa3BUTHS U TPO(PECCHOHATBHOTO
pocTa.

VYK 6.3: OuenuBaet TpedboBaHus
pBIHKA TpyJa U IPEJI0KEHUS
00pa30BaTeNbHbIX YCIYyT IS
BBICTPAWBaHUS TPACKTOPUU
COOCTBEHHOI0
npo¢eCCHOHATIBHOIO POCTa;

VK 6.4:Ctpout
npodecCHOHATIBHYIO Kapbepy U
OTpezeNsieT CTPATET o
npo¢eCCHOHATBHOTO PAa3BUTHUS;

Ilenu n 3ana4n HAyYHBIX
HUCCIIENOBAaHUN 10
HaIlpaBJICHUIO
NEeSTeNIbHOCTH, Oa30BbIC
TIPUHIIAIIE B METOJTBI HX
OpraHHU3aIi; OCHOBHbBIC
VCTOYHHMKHN HAy4YHOHN
nHpopmaIuu u TpeOoBaHUS
K IIPE/ICTaBIICHHIO
UH(GOPMaIIMOHHBIX
MaTEePUAJIOB; CIIOCOOBI
orpezieNieHus] BUIOB U TUIIOB
po(hecCHOHANBHBIX 3314,
CTPYKTypUPOBaHUE 33724
Pa3TUYHBIX TPYIIII,
(dbopMyITHUpPOBKa H3BECTHBIX
YTBEPKJICHHM, CIEACTBUN U3
HUX

YMers:

CocTaBnsath 001K TUIaH
paboTHI IO 33JJaHHON TEMeE,
npeyiaraTh METOIbI U
crocoObI 00paboTKH
pe3yNIbTaTOB, IPOBOJAUTH
UCCIIEIOBAHMSI 110
COI'JIACOBAHHOMY C
PYKOBOJIUTEIIEM ILIAHY,
MPEJICTABIISITh MOTYYCHHbBIE
pe3yabTaThl, BHIOUpaTh
HanOosnee 3¢ (heKTuBHBIC
METOJIbI PEIICHHUS] OCHOBHBIX
THUIIOB 3314,
BCTPEYAOIIXCS B
MaTeMaTHKe.




OIlK-1

OIIK-1. Criocoben
HIPUMEHS T
€CTECTBCHHOHAYYHBIC
1 OOIEMHKCHEPHBIE
3HAHUSI, METO/IbI
MaTeMaTHYECKOTO
aHaIN3a 1
MOJICIIUPOBAHUS,
TEOPETHYECKOTO

SKCIICPUMEHTAIIBHOI'O
HCCIICIOBAHHS B

OIIK-1.1.
3HaTh: OCHOBBI MAaTEMATHKH,

(1)I/I3I/IKI/I, BBIYMCIUTEIBHON TEXHUKH

Y TIPOTPAMMHPOBAHHS.

OIIK-1.2.

YMeTh: pemarh CTaHIapTHHIC
npodeccuoHaIbHBIC 3aJa4l C
MIpUMEHEHUEM

€CTeCTBEHHOHAYIHBIX u
OOIICHHKECHEPHBIX3HAHU I, MET
0J0BMaTEMaTHYECKOrOaHaIN3a

po(heCCUOHATBH
OH JesITEIbHOCTH

HUMOOCINPOBAHUAA.

4.CTpyKTYpa M cojiep:KaHue JUCUUIIMHBI (Moay.is) MaTeMaTH4YecKHUil aHAIN3

4.1. CTpyKTypa TUCHUIIMHBI (MOIYJIA)

OO01mast TpyA0eMKOCTh JUCIUTLTHHBI cocTaBiseT 10 3aueTHbIX earHMIBI, 360 9acoB.

Bua yuyeOHoii padoThbl Bcero IHopsinkoBblil HOMepP
cemecTpa

1 2

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

TOM YHCJIE:

Kypcooii mpoekT (pabota) HE TIPEAYCMOTPEHO

AyIUTOpHBIC 3aHSTHS BCETO 104 68 56

(B akaj. yacax), B TOM YHCIIE:

Jlekuun 64 36 28

[IpakTrueckre 3aHATHsI, CEMUHAPBI 60 32 28

JlaboparopHbie pabOTHI

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

qHcIe:

KCP

OKx3ameH 54 27 27

OO6m1ast Tpy10€MKOCTh JUCIUTUIAHBI 288 144 144

HaumeHnoBanue
pa3zienoB U TeM

Bunpl yueGHOI paboTHI, BKIIOUast
CaMOCTOSTENILHYIO Pa0OTY CTYJEHTOB U
TPYOEMKOCTH (B Yacax)

@DOopMBI TEKYILIETO
KOHTPOJIS
ycreBaeMocTH (110
HEIeNsIM CEMECTpa).
DOpMBI IPOMEKYT.

JUCHIUTUIAHBI (MOTYIIN)

CEMECTP

AynutopHas paboTa

CamocrosTenbpHas

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

Tema 1.1: DneMeHTHI TeOpHA
MHOXKECTB

Tema 1.2.: [leticTBUTENbHBIC
qyucia

Tema 1.3.: UucnoBble GyHKIUH

Paznen 2

Tema 2.1.: [Ipenen uncnoBoit
[0CJIEI0BATENLHOCTH

Tema 2.2:Ilpenen uncnoBoit
(yHKIIIH

Tewma 2.2.: HenpepriBHBIC QyHKITHH

Paznen 3

Tewma 3.1.: [IpousBoHbIE U
nuddepeHImanb

Tema 3.2.: OCHOBHBIE TEOPEMBI O
nuddepeHIUpyeMbIX QYHKIHIX

Tewma 3.3.: [IpaBuiio Jlonurans

Tewma 3.4.: ®opmyna Teilnopa

Tema 3.5.: [Ipuioxxenue
Qg depeHInaTEHOTO HCIUCTCHUS
K HCCIIEZIOBaHMIO (PYHKIINH

Tema 3.6.: OOuiee nmoHsATHE
mpejena: mpeien mo dase

Paznen 4

Tewma 1.1.: HeonpeneneHHsIit
HHTErpaj

Pa3nen 2

Tewma 2.1.: OnpeneneHHbIN
HHTErpaj

Tema 2.2.: HecoGcTBEHHEIE
HMHTEIrpajbl

Tema 2.3.: MeTpuueckue
IIPOCTPAHCTBA

Tema2.4.: KoMnakTHOCTh B
METPUUECKUX MPOCTPAHCTBAX

Tewma 2.5.: HenpeprisHbIe
0TOOpaKeHMSI B METPHUUECKUX
MPOCTPAHCTBAX

Pazngen 5

Tewma 3.1.: [IpousBoHBIC U
muddepernmansl GyHKIANR MHOTHX
TIePEMEHHBIX




Tema 3.2.: JIokanpHBIE
IKCTPEMYMBbI DYHKIMA MHOTHX
MePEMEHHBIX

Tema 3.3.: HesiBHbIe pyHKIIIN

Tema 3.4.: YcaoBHbIIT

DKCTpEMyM

Cemectp 2

135

34

34

31

Paszgen 1

Tema 1.1.: YUncaossle ps4b

Pa3zaea 2

Tema 2.1.: PyHKIIMOHAAbHBIE

IMOCA€A0BaTEABHOCTIL U1 PSIADL

Tema 2.2.: CTeneHHbIE PSAbI

Tema 2.3.: Paap @ypre

Pa3zaea 3

Tema 3.1.: VInTerpaasl,
3aBMCSIIMe OT IapaMeTpPOB

Tema 3.2.: DilnepoBbl HHTErPaIbl

Tema 3.3.: IIpeoOpasosaHue
Dypne

Tema 3.4.:AcuMIiIToTruyeckme
pa3A0KeHus

Pa3aea 3

Tema 1.1.:Mepa XKopaana

Tema 1.2.: KpaTnslil unTerpaa
Pumana

Pazaea 4

Tema 2.1.: Kpusrie

Tema 2.2.: Kpuboanzerinoie
MHTETpaaAbl

Tema 2.3.: IloTeHIIMaAbHBIE
BEKTOpHBIE 11045

Tema 2.4.: Popmyaa I'puna

Pa3aea 5

Tema 3.1.: ITosepxHOCTHU

Tema 3.2.: IloBepXHOCTHbBIE
MHTEeIpaabl

Tema 3.3.: Popmyaa Crokca

Tema 3.4.: Popmyaa
Ocrporpaackoro- I'aycca

Tema 3.5.: Obmasa popmyaa
Crokca

Ox3ameH | cemectp

27

DK3aMeH 2 ceMecTp

36




4.2. Conep:xaHue TMCHUILIUHBI (MO1YJIs1)

1 CEMECTP

Pazoen 1

Tema 1.1. DneMeHTHI TEOPUU MHOXKECTB

1. CBoiicTBa TEOPETUKO-MHOKECTBEHHBIX ornepanuii. @yHkiuu. CBoiicTBa 00pa3oB U Mpo-
00pa3os.

2. MeTtoa maTeMaTU4eCKOM UHAYKIUH.

3. MomHocTh MHOXecTB. Cu€THbIC U HeCu€THBIE MHOKecTBa. Teopema Kanropa.

Tema 1.2. JleiicTBUTENbHBIC YUCITA

1. Monyns BelecTBEeHHOTo yncia. HepaBeHcTBa ¢ MOIysieM.

2. 'eomeTprueckass HHTEPIIPETALINS BEILECTBEHHBIX uncel. [IpenenbHble TOUKH, OTKPBITHIE
Y 3aMKHYTBIE MHOKECTBA Ha YUCIIOBOM NpsAMOH. PacmupeHHas yucinoBas npsmasi.

3. HaxoxieHue rpaHeil YucioBbIX MHOKECTB.

Tema 1.3. HucnoBble pyHKIHH

1. Yucnoseie pyHkuun. MOHOTOHHBIE, YETHBIE, HEUETHBIE, mepuoandeckue Gyakmuu. Oc-
HOBHBI€ JIEMEHTapHbIC (PYHKIUH U UX TpapUKH.

2. Pemienune pyHKIIMOHAIBHBIX HEPABEHCTB METO/I0M HHTEPBAJIOB.

3. IToctpoenue rpadukoB GHyHKIUH.

Pa3zoen 2

Tema 2.1. IIpeaen unciioBoi MOCIEI0BATEILHOCTH

1. HaxoxaeHue npeiesoB YHCIOBBIX MOCeA0BaTebHOCTEel. Tabmmma SKBUBAIEHTHBIX T10-
cienoBaresnbHOCTEH. CpaBHEHUE pOCTa MOCIEA0BATEIbHOCTEN.

2. [loanocnenoBaTeabHOCTH U YaCTUYHbIE Ipeieibl. BepXHUil 1 HUOKHMI ITpeienbl mocie-
JIOBAaTEJIbHOCTH.

Tema 2.2. Ilpenen uncioBoil pyHKIMH

1. HaxosxaeHue npeienaoB YUCIOBbIX (pyHKIUH. Tabnauma s5kBuBaneHTHbIX GyHKmiid. Cpas-
HEHHUe pocTa PyHKITH.

2. Pa3noxeHne OCHOBHBIX 3JIEMEHTAPHBIX (YHKLUH /10 IEPBOT0 MOPSIJIKa MaJIOCTH.

3. OpHocTopoHHue npenensl. beckoHeunsle npenens! GyHKIUU. YacTuuHbIe Ipenensl,
BEPXHUI U HWKHUH ITpeensl (yHKIHH.

Tema 2.3. HenpepsiBHbIE PYHKIIMU

1. UccnenoBanue ¢pyHKIMU Ha HenpepbIBHOCTh. Kiaccuukanus Touek paspbiBa.

2. CBoiicTBa HETIPEPBHIBHBIX (YHKINH.

Pazoen 3

Tema 3.1. IIpousBogHbie U AU pepeHnams

1. IlpousBoHas pyHKIMH, €€ reOMETpUUECKUN U (PU3MUECKHUI CMBICI.

2. Texnuka nuddepeHpoBaHus GYHKIIHM.

3. I'eoMeTpuyeckue NpuiIoKeHus: Ipou3BogHOM. [IpuOnmkeHHOe BEIYMCIIEHUE 3HAYCHUN
GyHKIMHA ¢ ToMoIIbio AuddepeHInanoB.

4. Beicune npousBoansle. Beicue quddepennmanst. @opmyna Jleionumna.

Tema 3.2. OcHoBHBIE TeOpeMBI 0 UG PepeHIUPYEMbBIX (PYHKIHAX

1. Teopemsr @epma, Pons, Jlarpanxka, Komm. Teopema JlapOy 0 mpoMexXyTOUHBIX 3HaUe-
HUSAX ITPOU3BOIHOM.

Tema 3.3. IIpaBuiia Jlonurans

1. ITepBoe mpaBmiioJlonurans

Bropoe npasuiio Jlonurans

HeonpeneneHHocTn Apyrux BUIOB.

Tema 3.4. ®opmyna Telinopa



1. Pa3noxeHne OCHOBHBIX dieMeHTapHbBIX GyHKIUN 110 hopmyie Teitnopa. [Ipumenenue Gopmyis
Teitnopa aJis BeraucaeHus npeaenoB. [IpubivkeHHbIe BEIYUCICHHS ¢ TOMOIIBI0 hopMynbl Teinopa.
Tewma 3.5. Ilpunoxenus: auddepeHnnaaTbHOTO UCYUCICHHS K UCCIISTOBAHHIO () YHKITHA.

1. Haxox1eHne mpoMeKyTKOB MOHOTOHHOCTH M JIOKAJIbHBIX AKCTPEMYMOB (DYHKIIHH.

2. HaxoxpaeHnue riobaabHbIX SKCTPEeMyMOB (DYHKIIMHU, HETIPEPHIBHOM Ha oTpe3ke. Haxoxaenue
TOYHBIX IpaHeil PyHKIUH.

3. HaxoxieHue BBITYKIBIX (DYHKIMI B TOYEK meperuoa.

4. HepaseHcTBO MeHCeHa U ero mpUMeHEeHHs.

5. Acumnrotsl pynkuuu. [loctpoenue rpadukoB GyHKIHI € TOMOIIBIO TPOU3BOTHBIX.

Tema 3.6. O01ee moHATHE TIpeea: mpeaen mo oase.

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

2. IIpenen no I'efine. DKBUBAJICHTHOCTH JIBYX OMpEICIICHUH TIpeiena B ciydae CUETHO-TIOPOKIEHHBIX
0a3. DKBUBaJICHTHbIE 0a3bl, PUIBTPHI.

Pazoen 4

Tema 1.1. Heonpenenénuelii nHTErpan

1. OcHoBHble onpeneneHust. CBONCTBA HeOIpeaeIeHHOro HHTerpaia. Tabauma nepBooOpa3HbIX
OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHH.

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

4. nTerpupoBanue paloHaIbHbIX (YHKIIHMA.

5. MaTerpupoBanue NpoOHO-THHEHHBIX HPPAMOHATLHOCTEH.

6. ludpepeHnmanbHbI OMHOM.

7. UaTerpupoBaHue KBaJpaTUYHbIX UppalMoHaibHOCTeN. [TocTanoBKM Diinepa.

8. InTerpupoBaHue TPUTOHOMETPUUECKHUX BBIPAKCHUN. Y HUBEpCAIbHAs TPUTOHOMETPUYECKAs
[10JICTAaHOBKA.

Paszoen 5

Tema 2.1. OnpenenéHHbIi HHTETPA

1. HaxoxxaeHue onpeeneHHbIX HHTerpaioB 1o ¢popmyine Hetotona-Jleltbuuna. 3aMeHa nepeMeHHbIX
Y MHTETPUPOBAHUE T10 YACTSAM B OINPENIEICHHOM UHTETpaie.

2. 'eomeTpuyeckre U GU3NUECKHE IPUIIOKEHUS ONPEeICHHOI0 MHTerpaia. Beruncnenue miomaaen
IUIOCKUX (UTYp B JEKAPTOBBIX U MOJSPHBIX KOOpIMHATaX. Berunciaenre o0beMOB Tel U IIomaaei
noBepxHocTel BpameHus. Haxoxxenue nenrpa macc.

3. UnTerpai ¢ nepeMeHHbIM BEpXHUM IpenesaoM. HenpepbhIBHOCTh HHTETpajia 10 BEPXHEMY NpEETy.
JuddepenurpoBanue HHTErpaa 1o nepeMeHHOMY Mpeely.

Tema 2.2. HecoOCTBEHHBIE HHTETPAJIBI

1. Beruncnenne HecoOCTBEHHBIX HHTETpalioB 1o opmyie Herorona-JleiiGHuma.

2. UccnenoBanue Ha CXOUMOCTh UHTETPATIOB OT 3HAKOMOCTOSIHHBIX (DYHKIIUN C OJTHOM 0CO00i
TOYKOM.

3. UccnenoBanue Ha CXOOUMOCTh UHTETPATIOB OT 3HAKOMOCTOSTHHBIX (DYHKITUN ¢ HECKOJIBKHUMH
0COOBIMH TOYKAMH.

4. UccnenoBaHue Ha CXOJIMMOCTb HHTErPAJIOB OT 3HaKonepeMeHHbIX pyHkuuii. [Tpusnaku Abens u
Jupuxie cXxoauMOCTH HECOOCTBEHHOT'O MHTErpaa.

5. Ab6conroTHast CX0IMMOCTh HECOOCTBEHHBIX HHTerpasioB. Kpurepuit Kommu cxogumoctu
HECOOCTBEHHOT'O MHTETpaa.

Tewma 2.3. MeTpuueckue npocTpaHCTBa

1. ITonsiTe MeTpUUECKOTO NpocTpaHcTBa. [loHsATHE HOpMUPOBAaHHOTO NTpocTpaHcTBa. [Ipumepsl
METPUYECKUX U HOPMUPOBAHHBIX TPOCTPAHCTB.

2. OkpectHOCTH. OTKPBITBIE U 3AMKHYTBIE MHOYKECTBA, CBSI3b MEX1Y HUMH. BHYTpEHHOCTS,
IIPOU3BOTHOE MHOKECTBO, 3aMbIKaHHE, BHEIIIHOCTh, TPAHUIIA.



3. [Ipenen pyHkmuu co 3HAYCHUSIMHU B METpUUIECKOM IIpocTpaHcTBe. CBoiicTBa npenena. [Ipenen
nocienoBarenbHOCTU. [penen GpyHKIuM B TOUKe.

Tema 2.4. KOMIIakTHOCTh B METPUUECKUX MTPOCTPAHCTBAX

1. ITonbie npocTpancTBa. [IprMephl MOIHBIX IPOCTPAHCTB.

2. IIpenKOMITaKTHBIE M KOMIIAKTHBIE MHOXeCTBA. KpuTepuii KOMIIAKTHOCTH METPUYECKOT O
npocTtpaHcTBa. KOMIIAKTHOCTH B TEPMUHAX ITOKPBITHHM.

Tewma 2.5. HenpepbIBHBIE OTOOPaKEHHSI METPUUECKHUX MTPOCTPAHCTB

1. HenpepsiBHOCTB B Touke. HenpepbIlBHOCTH HAa MHOXeCTBE. JIoKabHbIE CBOWCTBA HENPEPBIBHBIX
G YHKIIHA.

2. OcHOBHBIE TEOPEMBI O HENPEphIBHBIX PyHKIMAX. CBOMCTBA PYHKIUI, HEMPEPHIBHBIX HA
KOMIIaKTax.

3. IIpyHLIMI CXKMMAIOIIKUX OTOOPAKEHUIN U €r0 IPUMEHEHMUSL.

Tema 3.1. IIpousBonusie u nuddepeHuansl GyHKIUA MHOTHX TEPEMEHHBIX.

1. HaxosxaeHne 4acTHBIX IPOM3BOIHBIX U AU depeHnnanos nepsoro nopsaka. Mcenenosanue
¢yHkui Ha (U epeHIIUPYEMOCTb.

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

3. HaxosaeHue yaCTHBIX IPOU3BOIHBIX U AU(D(EepEeHINaIOB BBICIIUX MOPSAKOB.

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

Tema 3.2. JIokanbHbIE SKCTPEMyMbI (QYHKIII MHOTHX TIEPEMEHHBIX

1. HaxosxaeHune JIOKaJIbHBIX 3KCTPEMYMOB ()YHKLIUN MHOTHUX I1€PEMEHHBIX.

Tema 3.3. HesiBHBIE (pyHKLIMU

1. HaxosxaeHne yacTHBIX IPOU3BOIHBIX U AuddepeHnnanon HesBHOH pyHkiuu. MccnenoBanue Ha
IKCTPEMYM HESIBHO 33JaHHOM ()YHKIIHH.

2. HaxoxJeHre 4aCcTHBIX IPOM3BOIHBIX U AU depeHLnanoB cucteMa HesIBHBIX (PYHKIHUIA.
['eomeTpHuuecKue MPUIOKEHHUS TCOPUH HESIBHBIX (DYHKITHIA.

3. 3ameHa nepeMeHHbIX B AU} PepeHIInanbHbIX BBIPAKEHUSX.

Tema 3.4. YcrioBHBIN S3KCTpEMYM

1. HaxoxaeHune yClIOBHBIX 3KCTPEMYMOB METOJIOM CBOOOIHBIX AU (HepeHInaIOB U METOAOM
MHOHUTenen Jlarpanxka.

2 CEMECTP

Pa3zoen 1

Tema 1.1. HYucnosie psasl

1. UccnenoBanne CXOAMMOCTH 3HAKOIIOCTOSIHHBIXPA0B. [Ipu3Haku cpaBHeHus. IHTErpanbHbIi
npusHak Komm-Maxkiopena.

2. UccnenoBanue cXoIMMOCTH 3HaKonepeMeHHbIX psanoB. [Ipusnaku JleitOnuna, AGens u dupuxie.
AGComoTHAs CXOTUMOCTD PSI0B.

3. UccnenoBanue CX0IMMOCTH JBOMHBIX U TOBTOPHBIX PSAIOB.

4. UccnenoBanue CXOAMMOCTH OECKOHEUHBIX MPOU3BEICHHH.

Pa3zoen 2

Tema 2.1. @yHKIMOHANBHBIE MIOCIIEI0BATEIBHOCTH U PSI/IbI

1. HaxoxxieHre MHOYKECTBA CXOIMMOCTH (DYHKIIMOHATLHOM TOCIIEIOBATEIFHOCTH U €€ TIpe-IeTbHON
byHKINN.

2. VccrienoBanue MmMOCeI0BaTeIbHOCTH (DYHKITUI Ha PpABHOMEPHYIO CXOJIUMOCTbD.

3. UccnenoBanue GyHKIMOHAIBHOTO psiZia HA paBHOMEpHYIO cxonumocTs. [Ipusnaku Beliepmtpacca,
AbGens u Jlupuxiie paBHOMEPHON CXOAUMOCTH (yHKIMOHaNbHOTO psifa. Kpurepuit Komn
PaBHOMEPHON CXOAUMOCTH (YHKIMOHAIBHOTO PsAA.

4. IlpenenbHbIN MTepexo MoJ1 3HAKOM MHTErpajia U NpOoU3BOIHOM. [lowieHHOe MHTErpupOBaHUE U
TuddepeHIpoBaHue.

Tewma 2.2. CterneHHbBIE PSIIBI



1. Haxoxenue paanyca 1 MHTEpBaJia CXOAMMOCTHU cTeneHHoro pana. @opmyna Komm-Anamapa.
JleficTBUSI CO CTENEHHBIMU PsIIAMH.

2. Pap Teiinopa. Pa3noxxenne 0CHOBHBIX dJIeMEHTapHbBIX GpyHKIui B psj Teinmopa. Pa3znoxenue
¢bynkuuii B psig Teitnopa.

3. CyMMHpOBaHHE CTEIICHHBIX psioB. DopMyiibl Ditniepa. CBoWCTBA TUTIEPOOTUICCKUX (YHKIIAM.
Tema 2.3. Psaast @ypoe

1. Paznoxxenue pynkmuii B psigx Pypbe Ha MpoMexyTKe -7, Tt]. Pa3noxenue mo cuHycaMm u 1Mo
KocuHycaM. Pa3nokenue QpyHKIMI B TPUTOHOMETPUYECKHA PsiJi HA IPOU3BOJIEHOM MTPOMEKYTKE.
2. [Tounennoe unterpupoBanue u qupdepenuuporanue psagoB Oypre. CymmupoBanue psioB Dypee.
Pa3zoen 3

Tema 3.1. UnTerpainsl, 3aBUcsanme OT HapaMeTpoB

1. UccnenoBanue paBHOMEPHOM CXOJIMMOCTH ITapaMeTPUUECKUX UHTErpaiioB. MIHTerpupoBanue u
muddepeHIMpoBaHEe UHTETPAJIOB IO MapaMeTpy.

2. Boruncnenue onpeeneHHbIX HHTErpajioB METOI0M BBEACHHUS [TapaMeTpa.

Tema 3.2. DinepoBbl HHTETPaIbI

1. F'amma-¢ysaxmus. bera-gyHkius. Beraucinenne onpeaeneHHbIX HHTETPAIOB C MOMOIIBIO raMMa- |
Oera-QhyHKUIUH.

Tema 3.3. IIpeoOpazoBanue Oypne

1. CpoticTBa mpeobpazoBanus Oypne. DopMyia oOpalieHus.

2. Haxoxnenne npeodbpazoBanuit dypee.

Tema 3.4. ACHMOTOTHYECKHUE PA3T0KEHUS

1. HaxoxaeHne aciMOTOTHYECKUX pa3ioskeHui GpyHkiwid. JlefcTBHS HaZl aCHMIITOTHYECKUMH
Pa30oKEHUSIMU.

2. ®opmyna cyMMupoBaHus Diliepa-MakiiopeHa.

3. Haxox/ieHne acuMITOTUK IMapaMeTpUUYeCcKuX uHTerpaioB. Jlemma Batcona u meron Jlamnaca.

Paszoen 4

Tema 1.1. Mepa XXopaana

1. Kpurepuii uamMmepumoctu MHokecTBa 1o JKopaany. CBoiicTBa M3MEPUMBIX MHOKECTB. Mepa
IPSIMOTO ITPOU3BEIEHUS MHOKECTB. BaxkHelne npuMepsl H3MEPUMBIX MHOXKECTB.

Tema 1.2. Kpatnslii unTerpan Pumana

1. CBeneHue ABOMHOTO UHTErpaja K NOBTOpHOMY. [lepeMeHa nopsiika MHTErpupOBaHUS B ABOMHOM
UHTETpaIe.

2. 3aMeHa NepeMEHHbIX B IBOITHOM MHTETpaJie.

3. CBenenue TpOMHOIO MHTETpasla K NOBTOpHOMY. [lepemena nopsika HHTErpupOBaHUs B TPOHHOM
WHTErpae.

4. 3ameHa NepeMEHHBIX B TPOMHOM MHTETPAJIE.

5. 'eomerpuyeckuil ¥ pU3NUECKU MPUIIOKEHUSI TBOMHBIX U TPOHHBIX HHTETPAJIOB.

Tema 1.3. HecoOGcTBEHHBIE KpaTHBIE MHTETPAIbI

1. UccnenoBanue Ha CXOUMOCTh HECOOCTBEHHBIX KPATHBIX UHTETPAJIOB.

Paszoen 5

Tewma 2.1. Kpusbie

1. ITapameTpu3anus INIOCKUX U IPOCTPAHCTBEHHBIX KPUBBIX.

2. Haxoxnenue nnuH KpuBbIX. HarypanbHas napamerpusanusi.

Tema 2.2. KpuBoJIMHENHBIE HHTETPAJIBI

1. Beruncnenue KpuBOIMHENHBIX NHTErPAJIOB IEPBOTO POJA.

2. Beruncnenue KpUBOJIMHENHBIX MHTErPAJIOB BTOPOIO poja.

3. ®u3nvecKue NPUIOKEHUS KPUBOJIUHENHBIX HHTETPATIOB.

Tema 2.3. IloreHuInanbHbIE BEKTOPHBIE MMOJIS

1. [TpoBepka ycioBuii moaHOTo AuddepeHimana B OTHOCBI3HON 001acTH.

2. ®opmyna HetoToHa-JleiiOHumIa 11 GyHKIIMNM MHOTHX NTepeMEHHBIX. POTOp BEKTOPHOTO MOJI.
[{upKynsust BEKTOPHOTO MOJISI BAOJIb 3AMKHYTON KPHBOM.

Tema 2.4. ®opmyna ['puna



1. Beruucnenue ABOMHBIX HHTETPAJIOB C TOMOIIBI0 opMyiibl ['puHa. Berdrciienne miomnaaei npu
MOMOIIIM KPUBOJIMHEHHBIX HHTErpaioB. Pasnuunbie hopmel 3anucu popmyisl ['puna.
Paszoen 6
Tema 3.1. IloBepxHocTu
1. TTapameTpu3zanus moBEpXHOCTE.
2. HaxosxaeHne KacaTelbHOH IJI0OCKOCTH U HOpMallK. Berurcnenne nepBoil KBagpatnaHoit popmy
MTOBEPXHOCTH.
3. Boluucnenue mioniaaei mnoBepxHOCTe.
Tema 3.2. [ToBepXHOCTHBIE UHTETPAIBI
1. BeruncneHne noBepXHOCTHBIX HHTErPAJIOB IIEPBOIO POJA.
2. BrluncneHue NoOBEpXHOCTHBIX MHTErPajioB BTOPOIO PoOJa.
3. I'eomeTpuyeckue 1 pU3MUECKUE IPUIIOKEHHSI TOBEPXHOCTHBIX HHTEIPAJIOB.
Tema 3.3. ®opmyna CTokca
1. Beruncnenre noBepXHOCTHBIX MHTETPANIOB MpH oMoInu ¢popmynsl CTokca. Pasznnunsie Gpopmer
3anucu ¢popmyinel CTokca.
Tewma 3.4. ®opmyina [Maycca-Octporpaackoro
1. BeruncneHue moBepXHOCTHBIX HHTETPAIOB Ipu oMoy Gopmyisl Octporpaackoro-I aycca.
Brrancnenne 065eMOB ITpH MOMOIIIY TTOBEPXHOCTHBIX UHTETPAIOB. Pazinuunbie popMbl 3anucu
dopmynel Octporpanackoro-I'aycca.
Tema 3.5. O6mas gpopmymna Ctokca
1. Beruncnenue BHEITHETO IPOU3BeIeHUs U BHelHero auddepennnana nuddepeHnanbHbIX GopM.
2. 3aMeHa nepeMeHHbIX B AuddepeHnmanbaoi Gpopme.
3. O6mas dpopmyna Crokca. Jlemma Ilyankape. dusnueckue npuiioxkenus quddepeHnnarbHbIX
dbopm.
7. Tembl J1a0opaTopHBIX padoT (JIabopaToOpHBI NPAKTHKYM)
He npenycmotpens! yueonbim mianom OOII.
8. IIpuMepHasi TeMaTHKa KypCOBBIX padoT
He npenycmotpenst yueOnbim mnanom OOIL

5.00pa3oBaTesibHbIE TEXHOJIOTHH

AKTHBHBIE U MHTEpPAKTUBHbIE (OPMBI: JIEKIUHU, NPAKTUUYECKUE 3aHATHS, KOHTPOJIbHbIE PabOTHI,
KOJUIOKBUYMBI, 3a4€Thl U DK3aMEHbl. B TeueHHE CEMECTPOB CTYIEHTHI pELIAlOT 3aJaud, YKAa3aHHBIC

npenoaaBaTeyICM.

6.YueOHO-MeTOAMYeCKOe o0ecleyeHrne CaMOCTOATeIbHOM padoThl cTyAeHTOB. O1leHOYHbIe
CpeACTBA /ISl TEKYIIero KOHTPOJIS yCIeBAeMOCTH, IIPOMEKYTOYHOI aTTecTallMy 110 UTOramM
OCBOCHMSA THCHHUIIHHBI.
6.1. Ilian camocTosiTeIbHON PadOTHI

Ne i/m HanmeHoBaHMe TeMbI Bua camocrosiTe/IbHOM padoThI

Cemectp-1 DIIEMEHTBI TEOpUU KonTposnbnas pabora Ne 1
MHO’KECTB.

1.1--1.3

JleficTBUTENIbHBIEC YHCIIA.
Yucnosbie GyHKITUH.

2.1-3.1 [Ipenen yncnoBoi HccnenoBaTenbckas JOMAaIIHSIS
[IOCJIEI0BATEILHOCTH.




[Ipenen uncnoBoit
byHKIMN.
[IpousBogHas u
muddepeHmman.

pabora Nel

3.2-3.4

OCHOBHBIE TEOPEMBI O
nuddepeHIpyeMbIX
¢ynkuumsx. [TpaBuio
Jlonuransa. ®opmyna
Teinopa.

KontponbHas padota No2

3.5-3.6

Jlpunoxenune
nuddepeHIaIbHOTO
WCYHCTICHUS K
UCCIICIOBAaHHUIO (DYHKITUH.
OO611ee noHATHE MPEEa.

HccnenoBaTenbckas JoManHss
pabota No2

11,2122

Heonpenenenuslit
uHTerpan. OnpeaeneHHbIil
unterpai. HecobctBeHHbIE
WHTETpaJIbL.

KonTponbnas padora Ne 1

2.3,25,31

MeTtpuueckue
IIPOCTPAHCTBA
.HenpepbIBHOCTH CIHOXHOU
¢yHkun. OyHKIUU
MHOT'MX [TE€PEMEHHBIX.

Teopernuecknii Tect Nel

3.2,3.33.4

IIpownsBoaHbIE U
muddepeHmansl GyHKINNR
MHOTUX IIE€PEMEHHBIX.
®opmyna Teiinopa.
JIokanbpHbIE SKCTPEMYMBI.
Y CII0BHBIN SKCTPEMYM.

KontponpHas padota Ne 2

Cemectp-2

11,21,

YHucnossle psibl.
OyHKIMOHAIbHBIE
IIOCIIE0BATENBHOCTH U
psiabl

KonTtponbHas padora Ne 1

2.2-2.3

Crenennsble psabl. Psbl
Dypee

HccnenoBatenbekas JOMALTHSS
pabota Nel

3.1-34

WuTerpaisl, 3aBUCAIINE OT
napameTpoB. DIIEpOBBI
UHTETpabl.
[Tpeo6pazoBanue Dypbe.
AcuUMNTOTHYECKHE
pa3IoKeHusl.

Teopetnueckuit Tect Nel

11,1221,

Mepa Kopnana. Kparaeie
uHTerpansl Pumana.
KpatHbie HecoOOCTBEHHBIE
WHTETPAJIbI.

Teopernuecknii Tect Nel

2.2-2.4

KpuBonuHelinbie
MHTETPaJbl.
IToTennuaabHbBIE
BeKTOpHBIE noJist. Dopmyna

Teopernueckuii Tect Nel




['puna.

3.1-3.3 [ToBepxHOCTH. HccnenoBaTenbckast JOMaITHSS
IToBepXHOCTHBIE pa6ota Ne 3
uHTerpainsl. opmyna
Crokca.

3.4-35 ®opmyna ["aycca- Konrtponbnas padora Ne 1

Octporpaackoro. O6mmas
dbopmyna Crokca.

OneHouHble Cpeacrea AJid TEKYIIEro KOHTPOJISA YCIIEBAEMOCTH U HpOMe)KyTOqHOﬁ aTTeCTalumn

Kpurepun oueHkn npoMe:KyTOYHOM aTtTecTauuu B ¢popMme 3a4era

Onenka | XapakrepucTuka TpeOOBaHUM K pe3yabTaTaM aTTecTalnu B popme 3auera

«3adTeHoy TeopeTnueckoe cofiep)aHue Kypca OCBOCHO MOJIHOCTHIO 0e3 MPoOesioB Wil B
LIEJIOM, WJIA OOJIbIIIEH YacThi0, HEOOXOIMMbIC TPAKTUYECKUE HAaBBIKU PaOOTHI C
OCBOCHHBIM MaTepHajioM c(HOpMHUPOBaHBI HJIM B OCHOBHOM C(HOPMHUPOBAHBI,
BCE WM OOJIBIIMHCTBO MPEyCMOTPEHHBIX pabouell mporpaMMoit yaeOHbIX
3a/IaHUH BBIMOJHEHBI, OT/ICJIbHBIC U3 BHITOJTHEHHBIX 33JIaHUN COACpPIKAT
OIITNOKH.

«He 3auteno» | Teopernueckoe copep>kaHUe Kypca OCBOCHO YaCTUYHO, HEOOXOAMMBIC HABBIKU
paboThl HE CHOPMHUPOBAHBI WM CPOPMUPOBAHBI OTICIHHBIC U3 HUX,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOo# mporpaMmoii 3ajaHuil He
BBITIOJIHEHO JIMOO BBITIOJIHEHO C TPYOBIMHU OIMOKaMU, KAYECTBO MX
BBITIOJTHEHUS OLEHEHO YUCIIOM 0alioB, OJM3KUM K MUHUMYMY.

Kpurepun onieHKH NpoMes;KyTOYHOM aTTecTaluy B oopmMe IK3aMeHa

Onenka XapakTepucTuKa TpeOOBaHMI K pe3ynbTaTaM aTTecTaluu B (hopme
JK3aMeHa
«OTANYHO» Teopernueckoe cojepkaHHe Kypca OCBOCHO IIOJHOCTBIO  0€3

MpoOeNioB, CUCTEMHO U TIyOOKO, HEOOXOAWMBIE MPAKTUYECKUE HABBIKH
paboThl C OCBOCHHBIM MaTepHalioM c(hOPMHUPOBAHBI, BCE MPEITYCMOTPEHHBIE
paboueii yaeOHOM TTporpaMMoi yueOHbIE 3a/laHusI BBITTOJIHEHBI 0€3yNpedHo,




KaueCTBO WX BBIMOJHEHUS OIICHEHO YHCIOM 0auioB, OJM3KUM K
MaKCUMyMy.

«Xopomio» Teopernueckoe conepkaHue Kypca OCBOGHO B II€JIOM 0e3 mpoOeos,
HEOOXOJMMBIE TPAKTUYECKUE HABBIKA PabOTHI C OCBOCHHBIM MaTEpHAaIOM B
OCHOBHOM  C(hOopMHUPOBaHHI, IpeAyCMOTpPEeHHBIE paboueil  yueOHOM
IporpaMMoii yueOHbIE 3a/laHHsl BBIIIOIHEHBI C OTAEIBHBIMI HETOUYHOCTSIMH,
Ka4eCTBO BBIIOJIHEHHs OOJBLIIMHCTBA 33JaHUM OLIEHEHO YHCIOM OallioB,
ONMU3KUM K MaKCUMYMY.

«Y 1OBIIETBOPUT Teopernueckoe coiep)kaHHe Kypca OCBOEHO OOJIBIIEH YacThio, HO
eIBHO» npoOesnbl  HE  HOCAT  CYHIECTBEHHOTO  XapakTepa, HE0O0XOIUMBbIE
MPAKTUYECKHE HABBIKM PAOOTHI C OCBOCHHBIM MAaTEpHUaIOM B OCHOBHOM
copMHpOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX paboyeil yueOHOM
porpamMMoil y4eOHBIX 3a/laHUI BBHITIOJIHEHBI, OTJEbHBIC U3 BBIMOJIHEHHBIX
3a/IaHUM COJIEPIKAT OIIMOKH.

«HeynosnerBop Teopernueckoe  coxmepkaHume  Kypca  OCBOEGHO  YacTHYHO,
UTEIBHO» HEOOXO/JMMBIE HABBIKM PabOTHl HE C(HOPMHUPOBAHBI WIH CHOPMHPOBAHBI
OT/ENbHBIE U3 HHUX, OOJNBLIMHCTBO IPEIyCMOTPEHHBIX pabodeil yueOHOi
IporpaMMoii y4eOHBIX 3aJaHWi HE BBIIOJHEHO JIMOO BBIOIHEHO C
rpyObIMH OIIMOKAaMH, KayeCTBO MX BBHIITOJHEHUS OLEHEHO YHCIOM OalioB,
OJM3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3ALUHM CAMOCTOSATEIbHOI padoThbl CTYIEHTOB

CamocrosTenbHas paboTa SBISETCS OJHUM U3 BHJIOB y4eOHOW NEATENbHOCTH OOydaromuxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO
M0JX0/1a K PELIeHUI0 po0ieM yuyeOHOro u MpoecCHOHANIBHOTO YPOBHS.

AynuropHas caMoCTOsTeNIbHas paboTa o y4eOHON JUCHMIUIMHE OCYIIECTBIIAETCS Ha Y4eOHbIX
3aHSTHSIX TIOJ] HEMOCPEICTBEHHBIM PYKOBOCTBOM IIPENIOAABaTENs U 110 €ro 3aJaHHIo.

BueayautopHas camocTosiTenbHasi paboTa BBINOJIHSIETCS 0 33JaHUI0 NpernoaBaTes 0e3 ero
HENOCPEACTBEHHOTO yYacTHS.

Bunel 3amaHuil i1 BHEAyAMTOPHOM CaMOCTOSITENbHOM pabOThl, UX XapakTep, yYUTHIBATH
cneunuky u3ydaeMoi yueOHOM TUCIMIUIMHBI, HHIUBUAYaIbHbIE 0COOEHHOCTH 00YYaroIIerocs.

KoHnTponb camocTosATenbHOM paboThl U OLIEHKA €€ Pe3yJIbTaTOB OPraHU3YeTCsl KaK €IUHCTBO

IBYX (opm:

1.caMOKOHTPOJIb U CAaMOOIIEHKa 00y4aronerocs;

2.KOHTpPOJIb U OLIEHKA CO CTOPOHBI IPENO1aBaTE.

Opranusanust 1 pyKoBOACTBO Ay AMTOPHOI CaMOCTOATEIbHON PadoThI

AynuTOpHas caMOCTOsITeNIbHast paboTa Mo JUCHUIUIMHE BBIMOIHAETCS HA YUeOHBIX 3aHATHSX O]
HENOCPEICTBEHHBIM PYKOBOJICTBOM IMPEMOIAaBATENSI U MO €r0 3a/IaHuIO.

OCHOBHBIMH BHJIaMH ayIUTOPHON pabOThI CAMOCTOSITENIHON PaOOTHI SBISIIOTCA:

- BBITIOJIHEHHUE JIA0OPATOPHBIX W MPAKTHUECKUX Pa0OT OCYIIECTBISETCS Ha JIAOOPATOPHBIX U
MPAKTUYECKUX 3aHATHSX B COOTBETCTBUU € rpadukoM ydeOHoOro mpouecca. s obecrneueHus
CaMOCTOSITENIbHOW  palOoThl MpernojaBaTelsiMU  pa3padaTbIBalOTCS METOJUYECKUE YyKa3aHHUA 10
BBITIOJTHEHUIO JIA0OPATOPHOU /TIPaKTUUECKON PadOTHI.

Pabora ¢ nurtepaTypoil, APYrUMH MUCTOYHUKAMH MH()OPMAIUH, B T.4. SJIEKTPOHHBIMH, MOKET
pealn30BbIBATHCS HA CEMUHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHHUKHM HH(OpMaLUu



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

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

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

Opranusanns 4 pyKoBOJACTBO BHeAyAUTOPHOH padoThl

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

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

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

CamocTtosTenbHas padoTa MOXKET OCYIIECTBISATHCS UHIWBUIYaIbHO WJIM TPyHIaMH CTYACHTOB
B 3aBUCHUMOCTH OT ILI€JIM, 00beMa, KOHKPETHON TEMAaTHUKH CaMOCTOSTEIbHOW paboThl, YpPOBHS
CJI0)KHOCTH, YPOBHS MOATOTOBJICHHOCTH 00yYarOIINXCA.

Bunamu 3ananuii 1uisi BHEAyIUTOPHOM CaMOCTOSITEIBHON pabOThl MOTYT OBITh:

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

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

pedepaToB, N0KIJIA0B; COCTaBIeHHE Ouorpaduii, 3aaHU B TECTOBOM opMe U Ip.

- st (GopMHpOBaHUS YMEHHUH: pelIeHHe 3aJad M YOpaXHEHHH 1o o0pasily; pelieHue
BapUATUBHBIX 33J1a4 M YIIPAKHEHUHN; COCTABICHUE CXEM; PEIICHUE CUTYAIMOHHBIX MTPOU3BOICTBEHHBIX
3a/1a; MOJITOTOBKA K JIEJIOBBIM U POJIEBBIM UTpaM; MPOEKTUPOBAHUE U MOJICIIMPOBAHUE PA3HBIX BUJOB U
KOMITOHEHTOB TPO(EeCCHOHATBHON eATeTbHOCTH, MOATOTOBKA MPE3EHTAIlMN, TBOPUYECKUX TPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBITYCKHBIX Pa0OT; OMBITHO-IKCIIEPUMEHTAIbHAs paboTa; MPOSKTUPOBAHUE U
MOJICIUPOBAHNE PA3HBIX BUJIOB U KOMIIOHEHTOB MPOECCHOHAITHHON eITETHOCTH U JIP.

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

[IpenomaBaTenb OCYIIECTBISET YIPABICHUE CAMOCTOSATEIRLHON paboTOM, peryaupyer ee o0beM
Ha OJHO y4eOHOE 3aHSATHE U OCYIIECTBISET KOHTPOIb BBHIMOIHEHHUS] BCEMHU CTYACHTaMU TPymmbl. J[is
ymo0CTBa TMpenoaaBaTeib MOXET BECTH BEIOMOCTh Yyd4e€Ta BBIMOJHEHUS MHHHUMYMa 3aJaHuH,
HEOOXOIUMBI JUIS JOTTYCKa K UTOTOBOM aTTeCTAllUU IO JUCIIUILTHHE.
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B mnpouecce camocTosTenbHOW pabOTHl CTYAEHT NPHOOpPETaeT HABBIKM CaMOOpIaHU3aluH,
CaMOKOHTPOJISl, CAMOYIPABJICHUS U CTAHOBUTCA AKTUBHBIM CAMOCTOSITEIBHBIM CYOBEKTOM y4eOHOM
JESTCIIBHOCTH.

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

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

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

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

OnpeneneHue MHOXECTBA, IMOAMHOXECTBAa. MHOMECTBO, OrpaHMYEHHOE CBepXy (CHM3Y), MpPOCTO
OrpaHUYEHHOE.

Omnpenenenne TOUHOM BepxHEH (HUKHEN) TpaHU MHOXKECTBA.

Onpeznenenue NpocToil, CI0KHOM, 00paTHON (YHKLIHU.

Onpenenenne 4eTHOW, HEYETHOW U TIEPUOTUUECKON (DYHKIIHH.

Omnpenenenue Bo3pacTaroleid, yopIBaroIen, CTporo MOHOTOHHOM ()YHKIIMH B TOUKE, HA OTPE3Ke [a, b]

CrniocoOsI 3a1anus QyHKIUH.

Onpexnenenne NOCIe0BATEIBHOCTH.

Omnpenenenue nocinea0BaTeIbHOCTH, OTPAaHUYCHHON CBEPXY (CHHU3Y), IPOCTO OTPaHHUUYEHHOM.
Ornpenenenne 6eckoHeuHO 00bII0N (0. 0.) Mocaea0BaTeIbHOCTH (OECKOHEUHBIN MPEEN).
Omnpenenenne 6eckoOHEUHO Majioi (6. M.) MOcleI0BaTeIbHOCTHU (HYJIEBOW Mpeien)

Jlokazath TeopemMy 0 CyMMe JIBYX 0.M. IMOCJIEI0BATEIbHOCTEH.

JlokazaTh TeOpeMy O pa3HOCTH ABYX 0.M. IOCIEI0BATEIHHOCTEH.

JlokazaThk TeopeMy 00 OTpaHMYEHHOCTH ABYX 0.M. MOCIEeI0BATEILHOCTEMH.

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

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

Omnpenenenue cxosmiencs Mocaea0BaTeIbHOCTH (KOHEUHBIN MTpeien).

Jloka3aTh OCHOBHYIO TEOPEMY O CXOJSIIEHCS MOCIe0BaTeIbHOCTH.

Jlokazate TeopeMy O €eMHCTBEHHOCTH IpeJieNia CXOAAIICHCS TIOCIeI0BATEIHOCTH.
Jloka3zaTh TeopeMy 00 OTpaHMYEHHOCTH CXOMSIIEHCS TTOCTIET0BATEIHHOCTH.

Jloka3zath TeopeMy 00 apupMEeTHIECKUX JEHCTBUSIX CO CXOMSIUMHUCS TTOCIICIOBATSIEHOCTSIMH.
JloctaTouHbIe YCIOBUS OTCYTCTBHS MPEAeNa MOCIeI0BATEILHOCTH.

Omnpenenenne pacxoAsIIecs MOCIeI0BaTETbHOCTH.

0 oy ) o
JlokazaTh OTCYTCTBHUE TIpEEa MOCIEeI0BaTEIbHOCTH (_ 1) ’{2 }’ sin En »4 COS En

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

TeopeMa 0 CXOIUMOCTH MOCIIEA0BATEILHOCTH 1+ H

Jlokazate TeopeMy o Ipejiene IpoMeKyTOUHON MOCIeI0BaTEIbHOCTH.
Omnpenenenre KOHEYHOTO U OECKOHEYHOT0 IPe/IeoB (PYHKIIMU B TOUKE.
JlocTaTtouHble yCIOBUS OTCYTCTBHS Npeiena (yHKIHUH.



31.

32.
33.
34.
35.
36.

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

48.

49.

50.
51.

Haiitu npenen dyukimn f (X) =sin x, f(x)=cosx, mpu X —> 00
Onpenenenne 6.M. 1 6.6. GyHKIIUN B TOYKE.

Omnpenenenne 6.M. QYHKIUNA OTHOTO MOPSIIKA.

OnpezeneHne YKBUBAICHTHBIX 0.M. QYHKIINH.

Omnpenenenne 6.M. QyHKIIMU 60JI€€ BRICOKOTO MOPSIKA MaJIOCTH.
CaoiicTBa 3HauKa o( )

Onpenenenne 6.0. PyHKIUH OTHOTO MOPSIIKA POCTA.

Omnpenenenne 6.0. GpyHKIIMU O0JIee BEICOKOTO TIOPSIKA POCTA.

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

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

JlokazaTb BTOPOI1 3aMeUaTesIbHbIN Mpeaell.

Tabnuia S5KBUBaJICHTHBIX (YHKIIWH.

[TepBoe u BTOpOE OmpesesieHns HenPEePhIBHON (QYHKIIMH B TOUKE.

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

Uccnenosars Ha HenpepslBHOCTE Gynkimio Y = IN X mpu X0

Onpenenenne 0JHOCTOPOHHEH (JIEBOI M TIPaBOif) HEIPEPHIBHOCTH ()YHKIIMU B TOYKE.
Teopema 0 HENPEepHIBHOCTH (PYHKIMH B TOUKE.

Knaccugukarus Touek pa3pbiBa () yHKIHH.

HccnenoBaTh Ha HENIPEPHIBHOCTD (DYHKITHH:

y:sinl,y:cosi,y:e”X y=—"—
X X 12
Jlokazate TeOpeMy O HEMPEPBHIBHOCTH CIIOKHOW (DYHKIIUU B TOUKE.

Omnpenenenue npousBoHoN pyHkuuu. Ee reomerprueckuil 1 GU3NYECKUN CMBICI.

VYpaBHeHMEe KacaTeIbHOW U HOPMAIIU K rpaduKy QyHKIUY.

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

. Onpenenenve audepeHunpyeMoi GyHKINH.

. JlokazaTth Teopemy 0 AU pepeHIpyeMoCcTH PYHKINH.

. JlokazaTb TeopeMy 0 HEMpepbIBHOCTH U depeHupyemMoit QyHKINN.

. Onpenenenne nudpdepenmana GyHKIUH.

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

. JlokazaTb TeopeMy O IPOU3BOJHON YACTHOTO JABYX (PYHKIIHM.

. Ucxons u3 onpeneneHus, HalTH Npou3BOIHYIO GYHKIUN

y=x*y=x%y=x"y=sin ax,y:sin(axz),y:cosax,y:cos(axz),yzeax,y:e“"‘xz,y=2‘axzy: In nx

65.Tabnuia npou3BOIHBIX JIEMEHTAPHBIX (PYHKINH.

66.Jlokazatb TeopeMy O MPOU3BOAHOMN CIIOKHON (PYHKIIHH.

67.J1okazatb TeopeMy O MPOU3BOAHON OOpPaTHON PYHKIIMH.

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

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

69.0mnpeaenenne nmapaMeTpuIecKy 3alaHHON () YHKITHH.

70.I1epBast mpou3BOIHAS TApAMETPUUECKH 3alaHHON (PYHKIIUH.
71.0qH0CTOpOHHME (JIeBas U MpaBast) MPOU3BOIHbIE (PYHKIIMU B TOUKE.
72.Teopema o cyl1ecTBOBaHUU IPOU3BOAHON (DYHKIIUH B TOUKE.

73.HaiiTi npou3BoaHyI0 QyHKIMH Y = |X|, y=3x%,y =3/x* B rouke x=0.
74.J1okazaTh HHBApUAHTHOCTH (POPMBI IepBoro auddepeHuana.



75.CBoiicTBa niepBbIX AU HepeHnanos.

76.Tabmuma nepsbix Auddepennnanos.

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

78.Jloka3atb TEOpeMy O JOCTaTOYHBIX YCIOBHSX MOHOTOHHOCTH AuddepeHunpyeMoil (yHKIUU B

TOYKC.

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

GyHKIUN).

81.0npenenenue cTaiimoHapHOU TOUKK AuddepeHupyeMon GyHKITUH.

82.Jloxazare Teopemy Poiuis (0 Hysie IPOU3BOTHON).

83.Jloka3zathk Teopemy Jlarpanxa (GpopMyia KOHEUHBIX PUPAIICHHH ).

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

85.I1paBuiio Jlonurans.

86.Dopmyia Telopa.

87.Hamucarh nepBble TpU HEHYJIEBBIX wieHa psina Teinopa Gpynkuun y = x*,y = X° B Touke X, =1.

88.dopmyiia MaknopeHa.
89.Hamnucatp IIEPBBIC TpHU HEHYJIEBBIX 4JIeHa psna Maknopena byHKIUN

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

NN E

90.loka3aTh TeopeMy O HEOOXOAUMBIX YCIOBHSX SKCTpeMyMa ()yHKIIUH.

91.0npenenenne KPUTUUECKON TOUKU (PYHKIIUHU.

92.Jloka3aTh TEOPEMY O JIOCTATOUHBIX YCIOBHSIX SKCTpeMyMa ()yHKIIUH.

93.0mpenenenne BEIMYKIION (BOrHYTOH) quddepeHnupyemMont GyHKINN.

94.Teopema 0 JOCTaTOYHBIX YCIOBHUSAX BBHITYKJIOCTH (BOTHYTOCTH) AuddHepeHIupyeMoi QyHKIUH.
95.0npenenenue ToUKK nieperuda qudhepeHIUpyeMoit GyHKITHH.

96.Heobxoaumble yciaoBHs TOUKH neperuda auddepenupyemoii GyHKINU.

97.JlocTaTo4HbIe YCIOBHS TOYKHM Nepernda auddepeHuupyemMont GyHKINM.

98.0npenenenre HaKJIOHHOH (IIPaBOM, JIEBOI) U BEPTUKAIBHON aCUMITOT rpaduka GyHKIIHH.
99.Teopema 0 HaKJIOHHOW acCUMNTOTE Tpapuka QyHKIUH.

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

Besikas mu nuddepenumpyemas GyHKINS SBISETCS HENPEPHIBHOMN?

Bcesikas mu HenpepbiBHas QyHKIMS ABaseTca quddepeHuupyemMoit?

Besikas nmu nuddepennmpyemas B Touke (pyHKIMS UMEET KacaTelIbHYIO K rpaduKy B 3TON Touke?
Bcesikast i cTaninoHapHasi TOUKa sIBJISETCS] KpUTUUECKOM?

Besikas mu kpuTudeckasi TOUKa sIBJISIETCS CTAallMOHAPHON?

CymiecTByeT 1 KacartenbHas K rpaguky auddepeHunpyemoit GyHKIUU B TOUKe nepernda?

B n106011 111 KpUTHYECKOM TOUKE CYILIECTBYET KacaTreabHas K rpaduky?

B nmr060# 11 cTarimoHapHoO# TOUKE CYIIECTBYET KacaTelabHas K rpaduky?

KonTpoJubHbie padoThl

KonTponbnast padorta Ne 1.

Brruncnenne npenenos.



Mart. AHanun3. Nel

Bbluncnntb npegensi:

2 X
i X“+x+1
m|———
X—>0 X2+1

- - Vx)In(x)

2) o1 X =2x% +2x% —2x +1

1)

1

lim (cos Zﬂx)tg(“)

3) x—1

a) IXLID In(3x2 —2)

3x2+2 X+1 +X

%1+ xsinx -1
lim >
5) x—0 X

Mat. AHanmn3. No2

Bblumncnutb npegensl:

lim (5x _ 4)ctg(x—1)

1) X—1

_ In(x - 2)
lim— 5
2) x—>3 X7 —3X°+Xx—3

lim 326+ x —3/28 - x
3) !(—)l X—\&

. Rlcos2max -1
lim

4 sin?(x—1)

Mart. AHanus. Ne3

Bbluncnntb npegensi:

- tq x ctg x
Ilm[ g j
1) x—0 \ SIN X

lim - 7)

2) %2 X° —2X° +4x -8

_In(4"-3)
) im tg(x —1)

¥cosx —1

im
a) x>0 Incos2x

' 2x% +3x—1Y)
WD 2x —3x—1

3

5)

Mat. AHanu3. Ne4

Bbluncantb npegensi:

lim (L+ In(x +1)—In x )"

1) X—»00

i tg(x — 2) In(x —1)
2) e X' —8x2+16

et
lim————

3) x—1 Sln 7ZX

li VT7+x-2

1

lim(a*+x)™

5) x-0




Kontponsnas pabora Ne 2.

[Tpou3BonHas GyHKIUH.

Mart. AHanus. Nel

(W)In (3X+2)

’

1) HaitTv nponsBoaHyto y. Yy = tg

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

x —e 2 (2 —tz), y —e 2 (t? + 2t);

y! y”
3) HaitlTu npousBoaHble X , X or dYHKUMU y=Yy(X), 3a1aHHOI HEeABHO:

y?—2Iny—x*=2¢e"

1

I_ 4_4cos(x) ] X 2

4) Bblumcnutb cneayowme npegensl: X0 ;x>0 Sin X

Mart. AHanus. No2

(W)Ctg (3x+2)

’

1) Haitt1 nponssogHyto y. y = th

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

x =5t +ctg(5t) y=5t—tg(5t).

y! y”
3) HaliT npowusBoaHble X , X or byHKUMM y=y(X), 3a4aHHOWN HEABHO:

yx+In(sin x)=siny .

. In(cos(4x)) . tgx \x
lim— - | :
4) BbluMCAUTb creaytolme npeaenbl:  x—0 X ;x>0 \SINX

’




Mart. AHanms. Ne3

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

’

4
1) Haiitn npomssop,Hyroy : y

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

x =2t —sh(2t) y=2t—ch(2t).

! 14
y X yXX

3) HailTu npounsBoaHble

y’x+In(cosx)=cosy.

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

. xX?=sinx®* |i tq x)19%%
lip X=sinx* lim (tgx)

6 X—>7C
4) BbluncanTb cnegyolme npeaenst: X0 X ; _)A

Mart. AHanus. Ne4

th(3x+6)
= ctg (9\/ X° ) _

’

!
1) HaitTv nponsBoaHyto y. y

!

Y Y

2) Haiitn nponsBoAgHble , oT PpYHKLMM y=Y(X), 3a4aHHOIN NapameTpUYECKu:

x=e"cht y=e"'sht

] 14
3) HaliT npownsBoaHble yX , yXX OT GYHKUMM y=Y(X), 334aHHON HEABHO:

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

(2
I.m thX—Sln X Iim(ln(ex+e))ctgx

2
4) BbluMcnuTb cneayolime npegensl: X0 SX ; X0

KonTponbnas padora Ne 3.

Juddepennman GyHKINN U TPOU3BOIHAS BBICILIETO MOPSIKA.




Mart. AHanm3. Nel

y — tg(w)ln(swrz) |

’

1) Haittn guddeperuman dy:

_ 2
2) Haifru npoussogryto yiod); Y = (2X° +X)In(2x+1).

3) Pa3nokuTb GYHKLMIO MO LENbIM HEOTPULIATE/IbHBIM CTEMEHAM AgydneHa X T 2 [0 YeTBEPTOro

y =sin(6—2x)

YyneHa:

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

" 2COS(XZ)—2

:%/1+Sin‘x2i 0 Y=I 2 12
y founenacX; X nouneHac X,

Mart. AHanus. No2

y = th(s\/x—z)ctg(3x+2) |

’

1) Haittn guddepeHuman dy:

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

3) Pa3noKnTb GYHKLMIO MO LENbIM HEOTPULIATE/IbHBIM CTEMEHAM AgydneHa X~ 2 [0 YeTBepToro
1

y:3\/x+6

YyneHa: .

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

2

e -1
:%/cosixzi s Y=In— 4
y founeHacX ; X" pounenac X .

Mart. AHanus. Ne3

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

’

1) Haittn guddepenuman dy:

— 2 i
2) Haittn npoussognyto y1: ¥ = (3x" +x)sin(3x +1) ;

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

y =In{1-2x)

YyneHa:

4) Pasnoxuntb no uenbim HeoTpunuyaTeibHbiIM CTENEHAM nepemeHHoﬁ X:

i 63in(x26)—6x2

8
; X JouneHac X |

_4 3
=4/COS| X 12
y pouneHacX




Mart. AHanun3. Ne4

1) Halitn guddepeHumandy:

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

y = ctg (W)th(3x+6) |

2 2(3x+l) .

7

3) PaznoxuTb GYHKLMIO NO LLe/IbIM HEOTPULLATE/IbHbIM CTENEHAM ABYY/1eHa x—4 [0 YeTBepTOro

1
X=3

y:

YyneHa:

o

4) Pasnoxntb no uenbim HeoTpnuaTeibHbIM CTENEHAM nepemeHHoﬁ X:

> _2x-1

e
=4/1-si ( 3i 15 y=Ih——0r"—
y=y1-sin{x nouneHacX 2X

7

3
pouneHac X,

Konrtponbnas padora Ne 4.

Heomnpenenenusiii nHTErpall.

Mart. AHanus. Nel

Bbluncnmtob:

) j(gx - 6x2)e”1dxl 2

2x+1

'[\/12x 4x?

dx

7

25-3x? N
3) (x? +16)3-2x) )

j(cos3(2x)—sin“(4x))dx

7’

5) PasnouTb Ha NPOCTENLLINE MHOMKUTENN:

4x% +14
(16x* —81)(3+ 4x — 4x? )27 - 8x* |

MaT. AHanmn3. No2

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

J‘ 3x—1 dx

3+ 6% —9x?

2+ 4x?
(244X g,
3) 1-8x 4)

7

j(cos4 (3x)—sin®(4x))dx

’

5) Pa3noxuTb Ha npocTeiwme
MHOXUTENN:

9-2x?
(1-256x*)2(4x? +5x +1)64x°* —1)




Mart. AHanms. Ne3

Bbluncnmtob:

) j(4x - 3x2)cos(4x)dx’ 2

3x+4

dx
J J12-12x - 9x?2

j(sin“(Zx)— cos®(2x))dx

3) ,4)
| 16-17x"
(x2 +9)5-4x)

7

152 - 2x°
(16 —81x*)(4 —12x + 9x* J27x° - 8)

5) PasnouTb Ha NPOCTENLLNE MHOMKUTENN:

Mat. AHanu3. Ne4

Bblumncnntb:

6 2
) I x° In (3x)dx’ )

J' 4x +1 dx

V8 +4x — 4x*

9x* +8
[ 28
3) © 8+27x . 4)

J‘(cos4 (5x)—sin*(3x)x

7

5) Pa3noxutb Ha npocTeinwune
MHOXUTEeNN:

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

2 cemecTp.

KonTponbnas padorta Ne 5.

Onpez[eneHHHﬁ HHTCIpaI U €TI0 MMPUITTOKCHUA.

Mat. AHanun3. Nel

1) Haitu onuHy ayrv Kpuso

X*+y? =4y +4x—4

, OFPaHUYEHHOW
npamow

<
X+y= 2, 0bbem Tena, NoNy4eHHOro

BpaLLeHMem aaHHon purypol BOKpyr ocu Oy,
NoLWaAb NOBEPXHOCTU AaHHOTO Tena.
2) Bbluncauntb naowaab Gurypsl, 3agaHHoM

napameTpuyecku:

{x =10(t —sint)

y =10(1-cost) y=15
(0<x<207,y=>15)

3) BbluMCAWUTL NAOWaab GUrypbl, 3agaHHOM

Mat. AHanus. No2

1) Haittn anvHy ayrv Kpusom

X* +y* =—6y+2x—6

, OFPaHUYEeHHOMN

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

BpaLLeHNeM AaHHOM GUrypbl BOKPYF OcK

Ox,
naowaab NOBEPXHOCTHN AAHHOTO TENa.
2) BbluncanTb nnowaas Gurypbl, 3agaHHoM
napameTpUYecKu: y=8- 43 ,
x =8(t —sint)
{y — 8(1— cost)

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

3) BbluMCAUTb NAOWaAb GUrypbl, 3a4aHHOM




>
B MNOZTIAPHbIX KOOPAUHATaXxX: r _1+COS¢,

r<i.

T
.[ XC€0s2xdx
4) Bbluncnutb nHterpan:

B NoNAPHbIX KoopaHatax: | =35IN3¢

r=1

4) Bbl4MCAUTb MHTETPAnN:
1

27j x3v4—3x%dx
0 .

Mart. AHanums. Ne3
1) Haliti anvHy ayrm Kpusoi

2 2 _ .
X“+y" =2y +6x 6,orpan4eHH017|
npAMoWn

<
X+y= 2, obbem Tena, Nosy4yeHHoro

BpalleHMeM AaHHOW Gpurypbl BOKpyr ocu Oy,
naowaab NOBEPXHOCTU AaHHOTO TeNa.
2) BblumcanTts naowaab Gurypbl, 3a4aHHOM
napameTpUuyecKku:

X =6(t —sint)

y =6(L-cost) y=3

(0<x<127,y>3)

3) BbiumcanTb naowaab GUrypbl, 3a4aHHOMN

S 2
B MONAPHBIX KOOPAMHATaX: | = 3sin 4§0'

r<i.

1
75] x*9—-5x3dx

4) Bblumcantb nuterpan:  ©

Mat. AHanu3. Ne4

1) Haliti anuHy ayrv KpuBon

X* +y* =4x—8y-16

, OTPaHNYEHHO
npaAmMmon

—y>
X=y= 8, ob6bem Tena, Nosy4YeHHOro

BpaLLeHMEM AAaHHON GUrypbl BOKPYF ocu
Ox,

naowaab NOBEPXHOCTU JaHHOrO Tena.

2) BbluncauTb naowaab urypsl, 3a4aHHOM

y=12+6\/§

napamMeTpUuyecKku:
x =12(t —sint)
y =12(1—cost)
(0< X < 247r,y212+6\/§)_

3) BbluMCAUTb NoWwaab GUrypbl, 3agaHHom

i
B NOAAPHbIX KoopamHatax: | 1SN,

r<i.

jfxsin 4xdx

4) Bblumcantb nHTerpan: o




KontpomnsHas pabora Ne 6.

DyHKIUA MHOTUX [IEPEMEHHBIX.

Mart. AHanus. Nel

1) HalTtv nonHbii guddepeHumnan BToporo
2

nopsagxa du y BTOPYIO YACTHYIO NMPOU3BOLHYIO
o’u

2 _
oy oT PyHKUMM u= f(é:’ 77), roe
E=3x-2y,n=-3x-2y*
2) Ona dyHKumm z=2(xy) HAWTK YacTHble
NpPon3BOAHbIE MEPBOro U BTOPOro nopaaKa
2x? —3y —22° =sin(3z)

3) BBoasA HOBble HE3aBUCUMblE NepemMeHHble,

npeobpas3oBaTb ypaBHEHUA

0%z
oxoy

la_,
X oy , ecnu

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

Mart. AHanus. No2

1) Haliti nonHbi guddepeHuman
BTOpOro

d®u
nopsaka W BTOPYIO YaCTHYI0
o°u
2 _
npoussoaryto X ot dyrkumn U = f(‘§177),

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

2) [ns dyHKumn £~ 2(%Y) naiirn
YacTHble

npon3sogHble NeEPBOro 1 BTOpPOro

nopAagKa
3x* -2y -2z =In(2z2)

3) BBoas HOBble HeE3aBUCUMblE

nepemeHHble,

npeobpasoBaTb ypaBHEHUSA

2
o'z 1@

XY Y X gy E= Vi =X

4) MccnefoBaTb Ha SKCTPEMYM

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

Mat. AHanmn3. Ne3

1) Haiiti nonHbiii guddepeHLmMan BTOporo
nopagxa d®u W BTOPYHO YaCTHYIO NPOU3BOAHYIO
ou
2 _
oy oT GYHKUMMU U= f(f, 77), roe
E=4x+2y*,n=2x-3y
2) Ansa dyHKUMK z=2(xY) HANTW YacTHble

npon3sogHble NepBOro 1 BTOPOro nopAaaka

3x—2y* —3z° = cos(3z)

Mat. AHanus. Ne4

1) HaiTtn nonHbii guddepeHuman
BTOPOro nopagka d’u BTOPYIO YaCTHYIO

o’u
NPOU3BOAHYIO OX0y oT GyHKUMM u= f(f,n),
E=3y—2x,n=4x* -6y

roe

2) Ans dyHkummn £ 2(%Y) waiirn

4acCTHblE

npon3sBoaHble NepBOro 1 BTOPOro

nopAagKa




3) BBogA HOBble He3aBMCUMbIE nepemeHHble,

npeobpa3oBaTb YpaBHEHUS

o’z 1o _
oxXoy 'y oX

X
0 §:2y177:_
y

, ecnu

4) UccnenoBaTb Ha 3KCTPEMYM

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

3x? +3y — 322 =87°

3) Beoas HoBble He3aBUCKUMble
nepemeHHble,

npeobpasoBaTb ypaBHEHUA

2
302 _,0t_

2
OX oy , ecnm
E=2x*+3y,n =X
4) NiccnepoBaTb Ha SKCTPEMYM

z=e""(3x* =6y —6)

Konrtponsnas padora Ne 7.

IIoBTOpHBIE MHTETPAJIBI.

Mar. AHanus. Nel

” xydxdy

1) BbluMcautb D , roe D:

X*+y® <2x,X*+y* <2y

2) 3MeHUTb NOPSAAOK UHTEFPUPOBAHUSA

1 X 2 Jaxx?
jdxj f(x, y)dy+jdx jf(x, y)dy
0 0 1 0

J] 1 x y)dxdy
3) B gBoitHOM WHTerpane P
nepenTu

K MONIAPHBIM KOOPAMHATaM U PacCTaBUTb
npegenbl MHTErpuMpoBaHus. D:

X*+y® <4x,x<2,y>0

naowaab GUrypbl, OrpaHNYeHHON NNHUAMM:

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

4) C nomoLLbio ABOMHOrO MHTErpana BblYUCIUTb

Mart. AHanus. No2

_U xXydxdy

1) Bblumcauntb D , roe D:

X +y? <—Ax,x* +y*24y,y>0

2) U3MeHUTb NOPAAOK UHTErPUPOBAHUSA

e Inx e?  2-Inx

[ox [ £ 06 yydy+ [dx [ f(x,y)dy

JJ 1 (x,y)dxdy
3) B aBoitHOM UHTerpane D

nepemnTu

K NONAPHbIM KOOPAMHATaM M PacCTaBUTb
npegensl UHTErpupoBaHus. D:

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

4) C nomMoLLbIO ABONHOrO UHTErpana

BbIYUCNNUTL

naowagab GUrypbl, orpaHUYEHHOM
JNIMHUAMMA:

x=5-y® y=2xy=0




Mart. AHanus. Ne3

” xydxdy

1) Bbiuncantb D ,rne D:

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

2) U3meHUTb NopsaLoK MHTErpUpoBaHma

2 %P 6 J12+4x—x?
jdxjf(x,y)dy+jdx jf(x,y)dy
0 0 2 0

[] £ (xyydxdy

3) B gBoiHOM WHTerpane P
nepenTu

K NOMAPHbIM KOOPAMHATaM M PacCTaBUTb
npegenbl MHTErpMpoBaHus. D:

X’ +y?<2y,y<15 x>0

4) C nomoLLbto IBOMHOTO UHTErpana BbIMUCINUTD

naowagb GUrypbl, orpaHUYEHHO N TNHUAMMU:

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

Mat. AHanus. Ne4

H xydxdy

1) Bbiuncnutb D ,rne D:

X?+y? <=2x,x*+y® <-2y,y<0

2) U3meHUTb NopsaaoK MHTErpUpPOBaHUA

5 Jiox—x 10 J/50-5x
jdx jf(x, y)dy+jdx jf(x, y)dy
0 0 5 0

JI £ (x.y)dxdy
3) B gBOMHOM MHTerpane D
nepenTu

K MNONAPHbIM KOOPAMHATaM M PaccTaBUTb
npegensl UHTErpupoBaHus. D:

x*+y?<-2x,x2-15 y>0

4) C nomolLLblO ABOMHOIO UHTErpana

BbIYUCNNTL

naowagb GuUrypbl, orpaHUYeHHOM
NIMHUAMM:

2

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




Bomnpocskl Kk 3k3aMeHy

1 cemecTp

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

2. CpaBHeHHE MHOeECTB 110 MolHOCTU. Teopema Kanropa-bepuiireitna. Teopema Kantopa o
MOIIIHOCTH MHO>KECTBA IIOJIMHOKECTB. MOLTHOCTh KOHTHHYYyMa.

3. AKCHOMBI ICUCTBUTEIbHBIX YUce. TeopeMbl 0 TOYHOM BepXHEH U TOYHON HUYKHEH IpaHu.
[Tpunuun Apxumena. Teopema 0 IVIIOTHOCTH PallMOHAIBHBIX U UPPALMOHAIIBHBIX YHCE.

4. Teopema 0 MOITHOCTH MHOKECTBA JIEHCTBUTEIIbHBIX YHUCEIL.

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

6. [Ipenen yncnoBoi nocnenoBareabHOCTH. CBOKWCTBA CXOASIIMXCA MTOCIEI0BATEIbHOCTEN:
€MHCTBEHHOCTb NPEJEIa, OrPAaHUYEHHOCTh CXOAAIIEICS MOCIE10BATEIBHOCTH, CBONCTBO
YCTOMUYMBOCTH, IIPEAES MOAYJIS, IPEIEIbHbIN EPEX0/] B HEPABEHCTBAX, CBOWCTBO JUHEHHOCTH.

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

8. Teopemsl 0 Tipesene HeyObIBAIOIICH U HEBO3PACTAOIIEH MTOCIIEA0BATEILHOCTH.

9. Yuco e.

10. Teopema llITomnsbIa.

11. Teopema o npenene npoMexyTouHoM nocaegoarenbHocTU. [Ipuniun Kantopa o BioxeH-HbIX
OTpe3Kax.

12. Ipunun bonbiiano-Beiiepiirpacca 0 cXoAsAIIEHCINIOANOCIIEI0BATEILHOCTH.

13. Kpurepuii Komn cxonuMocTy nocie1oBaTeIbHOCTH.

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

15. Kpurepuii Komu cymiectBoBanus npeaena QyHKIHH.

16. HenpepsIBHOCTH QYHKIIMU B TOUKE U HA TpoMeKyTKe. CBOMCTBA HEMIPEPHIBHBIX (DYHKITHIA:
HENPEPbIBHOCTh MO/, JIOKAJIbHAs! OTPAaHMYEHHOCTb, CBOMCTBO YCTOWYMBOCTH. ApHUmMeTHnueckue
olepaluy ¢ HelpepbIBHBIMU (QYHKIUSAMU. HenpepbIBHOCTD CI0XKHOW U 00paTHON (PyHKIIMH.

17. IlepBas Teopema Beliepiirpacca (06 orpaHndeHHOCTH HenpepbIBHON QyHKIMM). BTOpas Teopema
Beiiepmrpacca (0 HanOoJIbIIEM U HAUMEHBIIIEM 3HAUEHUN ).

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

19. Teopema Kantopa 0 paBHOMEpPHOI HENTPEPHIBHOCTH.

20. Ilonarus npousBogHON, AuddepeHurpyeMocTy, Auddepennnana GyHkuun. ['eomerpuyeckuit
CMBICJI IPOM3BOIHON U tuddepeniana. CpaBHEHHE TOHATHIH TPOU3BOIHON U

T hepeHIIMPYEMOCTH.

21. OgHOoCcTOpOHHME MPON3BOIHBIE. CpaBHEHUE MOHATUH HEMIPEPHIBHOCTU U JU(HEPEHIIMPYEMOCTH.
Kputepuit qudpdepenurpyeMocTt (B TEpMUHAX HETPEPHIBHOCTU JU((HepeHIIMaTbHO-PA3HOCTHOTO
OTHOILICHHUS ).

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

23. lnddepennupoanue oOpaTHOI U CI0XKHON (QyHKIMU. IHBapHaHTHOCTH (POPMBI 3aIMCH TIEPBOTO
nuddepennuana.

24. BbIBOJ TPOU3BOIHBIX AJIEMEHTAPHBIX (YHKIUH.

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

26. ®opmyinsl Jleitbnuna (Beiciiee AudQepeHInpoBaHNE POU3BEICHHS U CIOKHON (DYHKIINN).

27. Teopema @epma 00 sxcTpemyme GpyHKIHH. Teopema J[apOy o mMpoOMeXyTOUHBIX 3HAYCHHSIX
IIPOU3BOJHOM.

28. Teopemsl Poms, Jlarpanxa, Komu.

29. IlepBoe npaBunoJlonurans BEIYUCIEHUS IPENETIOB



30. Bropoe npaBunoJlonuraisi BEIYUCICHUS TPEICIIOB

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

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

[1a1Th OCHOBHBIX pasnokeHui o popmyne Teinopa.

33. HTepnonsuuoHHbIi nonuHoM Jlarpanxka. OLeHKa MOrpelHOCTH HHTEPIIOISILIUM.

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

35. JlokanbHble 3KCTpeMyMbl (pyHKIUH, uX Bubl. HeoOXxoauMoe ycioBHe JT0KaIbHOTO SKCTPEMYyMA.
JloctaTouHbIE YCIIOBUS JIOKAJIBHOTO SKCTPEMYMa B TEPMUHAX -0 MPOU3BOIHOM, 2-0i IPOU3BOAHOM,
N-TOM MPOU3BOIHOIA.

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

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

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

39. Touku neperu6a ¢pyukuuu. Heobxonumoe ycinosue neperuda. /loctatounoe ycinoBue neperuoa.
Pacnonoxenne rpaduka GyHKIIMH OTHOCHTEIBHO KacaTeIIbHOW B TOUKE Mepernoa.

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

(GyHKIMI, UMEIUX Mpeaes no Oase.

41. Kputepuit Komu cymectBoBanus npejena mo 6ase.

42. CuérHo-nopoxnéunsie 6a3bl. [Ipenen 'eitHe mo 6a3e. DKBUBAIIEHTHOCTH MMOHATHH MPEIEIAIo
['eiine u mo Komm B ciyyae c4€THO-IOPOKAEHHBIX 0a3.

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

44. Unterpanbuble cymmel [lapOy u ux cBoiicTBa: cpaBHeHue cymMMm Pumana u JlapOy, cymMbl

HapOy kak TouHble rpaHu cyMM Pumana, nosenenue cymm JlapOy npu u3MesnbyeHun pa3oueHus,
cpaBHeHHE cyMM [lapOy st T0ObIX pa3OMEeHUN.

45. Kputepuii unTerpupyeMoct Pumana.

46. aTerpupyemMocTs HenpepbIBHON QYHKIIMHU U (PYHKIIMU C KOHEYHBIM YHCIIOM TOYEK pa3pbIBa.
47. IHTerpupyeMocTh CII0KHOU QyHKIMH. ApudMeTHyecKre onepannu ¢
MHTETPUPYEMBIMUDYHKIHUSAMHU.

48. Bepxuuii n HnxHUN uHTErpansl JapOy. Murterpanst JapOy kak npeaens cymm JapOy. Kpurepuii
MHTETpUpyeMocTH GYHKIIUU B TEPMUHAX paBeHCTBa €€ HHTerpanon JlapOy.

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

50. IlepBas Teopema 0 CpeIHEM 3HAYECHHH.

51. nTerpan ¢ nepeMeHHbIM BEPXHUM IIpeesioM. HenpepbIBHOCTh MHTErpasa o BEpXHEMYIIPEIETy.
JuddepenurpoBanue HHTErpaa Mo BepXHeMy Mpeeny.

52. Bropas Teopema o cpeHEM 3HAUCHUH.

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

54. ®opmyna Teiinopa ¢ OCTaTOYHBIM WIEHOM B HHTErpalibHOM (hopMme. VHTerpaabHble HEpaBEeHCTBA
I'énprepa, Komm-byHsikoBckoro 1 MUHKOBCKOTO.

55. Onpenenenne HecobcTBeHHOTrO HHTErpana. ®opmyna Hetorona-JleiiOHuna s HecOOCTBEHHOTO
MHTETpaa.

[Tpu3HakK CXOAMMOCTH UHTErPAJIOB OT HEOTPHUIATENbHBIX (PYHKIIUH.

56. Kpurepuii Komu cxonuMoctn HecoOCTBEHHOTO MHTErpajia. AOCOIIOTHO CXOAIIUECS HHTETPAJIbL.
[Tpusznaku Ab6ens u Jlupuxie cXoAUMOCTH HECOOCTBEHHOTO MHTETpaa.

57. IloHATHSA METPUYECKOTO 1 HOPMHPOBAHHOTO TPOCTPaHCTBA. OTKPBITHIE U 3aMKHYThIE MHOKECTBA
B METPUUYECKOM MPOCTPAHCTBE, UX CBOMCTBA. CBSI3b MEXy OTKPBITBIMHU U 3aMKHYTBIMH
MHO>KECTBaMHU.



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

59. Ilonueie MeTpuueckue npoctpancTsa. [Ipunnun nomnotel Kantopa. [loanpoctpanctsa
nosiHoro npocrpancrsa. Kpurepuii Komu cymecrsoBanus npenena.

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

61. KoMmakTHple MHOXECTBA B METPUYECKOM IIpocTpaHcTBe. Kpurepuii KOMIIAKTHOCTH METPUYECKOTO
npocTpancTBa. Kpurepuii KOMIaKTHOCTH MHOKECTBA B TIOJTHOM METPUUECKOM IPOCTPAHCTBE.
KomnaktHbeie MHOXecTBa B R .

62. KoMnakTHOCTh B TEpMUHAX MOKPBITUH. KOMIIAKTHOCTH B TEpMUHAX LIEHTPUPOBAHHBIX CUCTEM.
63. HenpepbiBHBIE OTOOpaXKEHUSI METPUUYECKUX MPOCTpaHCTB. [IpooOpa3 OTKPHITOro U 3aMKHYTOTO
MHOX€ECTBa IPU HETIPEPHIBHOM OTOOpakeHnU. HenpepbIBHOCTh CIIOKHON (YHKIINH.

64. HenpepbiBHBIN 00pa3 KoMmnakTa — komMnakT. Teopemsl Beliepmrpacca. Jlunelino
CBS3HBIEMHOKECTBA B METPUUYECKOM IpocTpaHcTBe. HenmpepriBHBIN 00pa3 JIMHEHHO-CBSI3HOTO
MHOY€ECTBA — JINHEWHO-CBA3HOE MHOKECTBO.

65. Teopema KanTopa 0 paBHOMEPHOW HENPEPHIBHOCTH.

66. [loHsTHE TOMOIOrNYECKOTO MpOCTpaHCcTBA. OKPECTHOCTH, BHYTPEHHHUE TOUKHU, ITPEACIIbHbBIC
TOYKH, TOYKH TPUKOCHOBEHU S, 3aMbIKaHHE, 3AMKHYTO€ MHOXKECTBO, Tpanumna. [Ipeaen mo 6ase
GyHKIIMY cO 3HAYEHHUSIMU B TOTIOJIOTHYECKOM MTpocTpaHcTBe. HempephiBHBIE
O0TOOPaXEHUATOIIOJIOTUYECKUX MTpocTpaHcTB. [loHsiTe roMeoMopdu3Ma.

67. YactHble npou3BoHbIe, nuddhepeHIrpyeMocTs, nuddepeniman pyaxnuu. Kpurepuii
mudpdepernupyemocTr. JJocrarounoe yciosue nuddepeHunpyeMocT (pyHKIHH.

68. Teopema o nuddepeHIIPOBaHNH CIOKHON QyHKINU. THBapHaHTHOCTH POpPMBI

neporogud depenmuana. [Ipasuna muddepeHnupoBanus.

69. IIpousBoaHas no HanpasiaeHuto. ['pagueHr.

70. YacTHble IPOU3BOIHBIE BHICIINX NOPAAKOB. TeopeMa 0 paBeHCTBE CMEIIAaHHBIX MPOU3BOAHbIX.
HenpepsiBao auddepenunpyembie GyHKIINH.

71. AuddepeHnnansl BHICIIUX MOPAAKOB. BerauciurensHas Gpopmyna aist 1uddepeHnanroBBhICIIAX
HOPS/IKOB. Y CIOBHE MHBAPMAHTHOCTH BBICIINX TU(HEpEeHIINAaIOB OTHOCUTEIbHO3aMEHbI IEPEMEHHBIX.
72. ®opmyina Telnopa ¢ ocTaTouHBIM ujieHOM B opme Jlarpanxka u B popme Ileano.
DopMyIaKOHEYHBIX IIPUPALCHUN.

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

74. HesBHast pyHkuus. Teopema o HEIBHON (QYHKIIMH.

75. Cucrema HesiBHBIX (PpyHKIMH. Teopema o cucreme HessBHBIX QyHKIMH. CyliecTBOBaHNE
oOpaTHOMN (yHKIIUH.

76. YciioBHBIE SKCTpEMyMbI (PYHKLIUI MHOTHX IepeMeHHbIX. MeTon MHOXuTenen Jlarpanxka.
HocTtaTtouHoe yciioBHe 3kcTpeMyMa B Metoje Jlarpanxka.

77. Auddepenuupyemsbie oTodpaxkenus. Marpuua Jkoou.

78. IlpuHIUI CKUMAIOIUX OTOOPAKEHUH.

2 cemecTp

79. Uucnoroii psa u ero cymma. Kpurepuit Kot u Heo0XoauMoe yeiaoBHe CXOquMocTh psiia. Oomue
CBOMCTBA CXOJSIIUXCS PSAAOB: CXOAUMOCTbB PsiJia M €ro OCTaTKa, JIMHEHAas onepauus ¢ psaamu,
COYeTaTeIbHOE CBOMCTBO psija.

80. [Ipu3Haku CXOUMOCTH PSIIOB C HEOTPUIIATETHHBIMU WICHAMH: OOIIHMA KPUTEPHUA CXOUMOCTH,
npusHaku cpaBHeHus, Komm, Jlanambepa, Kymmepa u PaaGe. Muterpanshbiil npuznak Komm-
Maknopena. CxonumocTs psiaa Pumana.

81. ®opmyna cymmupoBanus Jiiiepa. [locrosiHHas Dinepa.

82. Ilpusnak EpmakoBa cXxoAMMOCTH PsIIOB C HEOTPULIATEIbHBIMHU YJICHAMH.

83. Ilpuznaku JlenOnuna, Adens u {upuxiie 11t MpOU3BOJIBHBIX YHUCIOBBIX PsiioB. OlEHKA OCcTaTKa
psna JleiiOuuma.



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

85. YMHOXEeHHE a0COFOTHO CXOISIIMXCS PAIOB. Y MHOKEHUE YCIIOBHO CXOJISAIIUXCS PSIIOB.

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

87. PaBHOMEpHas ¥ MOTOYEYHAS CXOAUMOCTD MOCIE0BATENBHOCTH QYyHKINNA. MeTprudecKkuii
KpUTEpUil paBHOMEpHOU cxoauMocTu. Kputepuit Koiin paBHOMEpHO# CXOIUMOCTH
nocienoBarenbHOCTH QyHKIMNA. HermpephIBHOCTD peaeabHON (GyHKIINH.

88. IIpu3nak /luHu paBHOMEPHON CXOJAMMOCTH MOCIICIOBATEILHOCTH (DYHKITUH.

89. IlpenenbHbIil mepexo Mmoj 3HaKOM WHTErpajia u IPOU3BOAHON JUIsl TOCTIEA0BATEILHOCTH

G YHKIIHA.

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

91. Ilpuznaku Abens u Jupuxiie paBHOMEPHON CXOIUMOCTH ()YHKIIMOHATIBLHOTO Psijia.

92. lNounennoe nuddepeHnrpoBaHne U UHTETPUPOBAHHE (YHKIIMOHAIBHBIX PSIOB.

93. Crenennoii psan. [lepsas Teopema Abens. Panuyc u nHTEpBall CXOAMMOCTH CTETIEHHOTO PAJIa.
®opmyna Komun-Anamapa.

94. HenpepbIBHOCTh CyMMBI CTEIIEHHOT'O psifia. Bropas reopema Abens. {uddepennmupoBanue u
MHTETPUPOBAHUE CTETIEHHBIX PSI/IOB.

95. IlonaTue aHanUTUYECKON PYHKIMH. AHATUTUYHOCTh CyMMBbI CTEIIEHHOTO psiia. EMMHCTBEHHOCTh
NPECTaBICHUS aHATUTHYECKON (DYHKIIUU CTETIEHHBIM PSIOM.

96. Psan Teitnopa. Kpurtepuii npencraBieHust GyHKIUN CTEIEHHBIM psiioM. JlocTaTouHOE yClioBUE
AHAIUTUYHOCTU. AHAJIUTUYHOCTb OCHOBHBIX 3JIEMEHTAPHBIX PYHKIMN. [19Th OCHOBHBIX pa3yioKeHUH B
CTCTICHHBIE PS/BL.

97. IlpuHIMT €MUHCTBEHHOCTH [T aHATMTHYECKUX QyHKIMU. [ToHsATHE aHamUTHYECKON (QYyHKIIUN
KOMIUIEKCHOTO IepeMeHHoro. KomriekcHas skcrionenTa u e€ csoiictsa. @opmyiisl Diiepa.

98. Anmpokcumanus HenpepriBHBIX GyHKIu. Teopema CToyHa. ANMPOKCHMAIUS HETIPEPHIBHBIX
GbyHKUMH anredpandeckiMu U TPUTOHOMETPUUYECKUMH MHOTOUWIEHAMH.

99. CxanspHoe npousBefeHre PyHKINNA. AOCOTIOTHO U KBaIpaTUYHO UHTErpUpyemMble QyHKIIUH,
cBs3b Mexx 1y HUMH. HepaBenctBo Komm-bynskosckoro. Hopma ¢pyHkunn. CXoauMocThb B CpeiHEM
KBaJIpaTUYHOM. ATIIPOKCUMAIINS CTyIeHYaTbIMU QYHKIUAMU (0€3 JoKa3aTeIbCTBA).
Tpuronomerpuyeckas cucrema QpyHKIUH 1 €€ CBONCTBA: OPTOTOHAIBHOCTb, TIOJHOTA B PABHOMEPHOM
U CpEHEM KBaJPaTUYHOM MPUOTHIKEHUSAX.

100. Heobxomumoe ycioBue pa3inoxeHus: GyHKIUU B pABHOMEPHO CXOSIIUICS
TpuronoMerpudeckuii psaa. [lonsarue psaga @ypwe. KommnekcHas 3anuck psaga @ypse. Pag Oypre B
ClIy4ae IIPOU3BOJIBHOIO MHTEPBAJIA.

101. HopMa TpuroHoMeTpru4yecKoro nojaruHoMa. BelpaxkeHue cpeiHero KBaJpaTuyHOro OTKJIOHEHUS
(GYHKLIUU OT TPUTOHOMETPHUYECKOro mojuHoMa. ToxaecTBo beccens. MuHUMalIbHOECBOMCTBO
YaCTUYHBIX CyMM psiia Dypre. Paznoxenue pynkuuu B psa Oypbe, CXOASIIUNCSA B CPETHEM
KBaJIpaTUYHOM.

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

103. Teopema Pumana o crpemnennu kordpunmentoB @ypre Kk Hyt0. THTErpanbHOe npeacTaBieHue
4aCTU4YHBIX CyMM psifa Pypee. Anpo Jupuxiie u ero cBOMCTBA.

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

105. PaznoxxeHue cunyca B 6€CKOHEUHOE ITPOU3BEICHHUE.

106. PaBHOMEpHas cX0IUMOCTH psifa Pypbe HENMPEPHIBHBIX KYCOYHO-TIAKUX (DYHKIHIA.
WNuTterpupoBanune psagos Oypse.

107. CemeiicTBa QyHKIUH, 3aBUCALINX OT MapamMeTpoB. [loToyeuHast 1 paBHOMEpHast CXOJMMOCTb.
JlocTtatouHoe ycinoBHE paBHOMEPHOM CXOAUMOCTH. MeTpruecKkHii KpUTepruii paBHOMEPHOU



CXOIMMOCTH. PaBHOMEpHast CXOIMMOCTh ceMelcTBa (PYHKITUH Ha S3BIKE TIOCIE0BATEIHHOCTEH.
HenpepsiBHOCTB npeenbHON QYHKITUH.

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

109. CoOcTBEeHHbIE HHTETPAJIbI, 3aBUCALIME OT IaPaMETPOB, C IEPEMEHHBIMU IIPEieIaMU
uHTEerpupoBanus. HenmpepbIBHOCTH MHTETpaa 1o napamerpam. JuddepennupoBanre HHTErpaia mno
napaMeTpy B CiIydae EPEMEHHBIX NIPEAEIOB MUHTEIPUPOBAHMS.

110. HecoOcTBEHHBIE HHTETPAJIbI, 3aBUCSIIME OT apameTpoB. [loToueunast 1 paBHOMEpHast
cxoaumoctb. Kputepuit Koun u npusnak Beliepiirpacca paBHOMEPHON CXOAMMOCTH UHTErpasa.
111. Ilpuznaku Abens u J{upuxiie paBHOMEPHON CXOUMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBUCAILIUX OT 1ApaMETPOB.

112. HempepsIBHOCTS HECOOCTBEHHOT'O MHTETpaa o mapamerpam. Juddepenuposanue u
UHTETrPUPOBAaHUE HECOOCTBEHHOI0 HHTErpaja Mo apaMeTpy.

113. 'amma-¢ysakmms u 6eta-pyHKius. MHOXKECTBa CXOAUMOCTH SUJIEPOBBIX HHTETPAJIOB.
PaBHOMepHas cxonuMocTh. Pa3noxxenue ramma-¢QyHKINN B O6CKOHEYHOE MPOU3BEICHUE.

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

115. CgoiictBa ramma-yHkuu: hopmyia ynsoenus Jlexxanapa, popmyna ymHoxkeHus ["aycca (6e3
JoKa3arenabcTBa). CBsI3b MEXKAY SUIEPOBBIMU HHTETPATIAMHU.

116. ®opmyna CtupiuHra.

117. Ilonstue unrerpana Oypre. Murerpansuas popmyna Oypne. KoMiekcHas 3anucy HHTErpana
Oypre. [Ipsmoe u obpaTHOE IpeoOpazoBanne Dypre. DopMyIbl 0OpaICHUS.

118. CaoiicTBa mpeodpazoBanus Oypre: INHEHHOCTh, OTPAHHYEHHOCTb, HEMPEPHIBHOCTD.
[TpeobpazoBanue ypre nponu3BoAHOMN. CBsI3b MEXY INIAIKOCTHIO (DYHKIIMHA U CKOPOCTHIO YOBIBAaHHS
e€ npeoOpazoBanus Oypoe. [IpousBonnas npeodpazoBanus Oypne.

119. IIpeobpazoBanue Oypre OeckoHETHO AUPPEPEHIIUPYEMBIX OBICTPO YOBIBAIOIINX ()yHKITHIA.
®opmyna [Tnanmepens. [IpeobpazoBanue Oypbe CBEPTKU HYHKLUH.

120. TTonsiTHE ACUMOITOTUYECKON MOCIIEI0BATETLHOCTH U ACUMITOTHYECKOTO Pa3JIOKEHHUSI.
ENMHCTBEHHOCTh aCHMIITOTHYECKOTO pa3iiockeHus. Onepanuu co CTENEHHBIMU aCUMIITOTHYECKUMHU
pAnaMu: apuMeTHIEeCKUE Onepaluu, MOWICHHOE HHTErpupoBaHue 1 1uddepeHITupoBaHue.

121. ®opmyna cymMupoBaHus Jitniepa-MakiiopeHa.

122. Jlemma Barcona.

123. BayTpeHHs4 1 BHemHssA Mepa JKopiaHa 1 uX CBOMCTBA.

124. Kpurepuiit m3smepumocT MHOKecTBa 110 JKopmany. CBoiicTBa M3MEPUMBIX MHOXKECTB.

125. CsoiictBa Mepsl JKopaaHa: KOHEYHasl aJAUTUBHOCTD, Mepa MPSAMOT0 IIPOU3BEIEHUS MHOKECTB.
Mepa rpaduka HenpepbIBHON Ha KOMIIAKTe (QYHKIUH.

126. Onpenenenune kpatHoro unrerpaina Pumana. aterpansubie cymmsl [lapOy u ux cBoiicTsa.
Kpurepuii uHTErpUpyeMOCTH.

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

128. IHTerpupyeMocTb pa3pbIBHBIX (QYHKIIUH.

129. Yetbipe OCHOBHBIX CBOWMCTBA MHTErpajna. IHTerpaspHas Teopema 0 CpeIHEM.

130. CBeneHne ABOWHOTO MHTErpaja K IOBTOPHOMY.

131. CBeneHne KpaTHOrO MHTETpaAJIa K IOBTOPHOMY.

132. 3ameHa nepeMEHHBIX B IBOIHOM HUHTETpalle.

133. Onpenenenrie HecOOCTBEHHOTO KpaTHOTO MHTerpasia. HecoOcTBeHHbIE HHTErpaibl OT
HEOTpULATENFHON (YHKIIUH.

HecoOcTBeHHBII KpaTHBIM MHTETPANI CXOAUTCS TOT/Ia U TOJIBKO TOT/Ia, KOTJa OH a0COJIFOTHO CXOJIUTCA.
135. JInuHa KpuBOH. AJIMTUBHOCTH JUTMHBL. BeruucnutensHas Gpopmyna 1s JUTMHBI HENPEPHIBHO
nuddepeHIpyeMoil KpUBOH.

136. KpuBonuHeitHbIe MHTETpajIbl IEPBOTO POjia U UX CBOWCTBA. BrrunciurensHas popmyia.



137. KpuBonuHeitHbIE HHTETPAJIBI BTOPOTO POJIa U X CBOMCTBA. BerunciurensHas Gopmyia.

138. ®opmyna ['puna.

139. YcnoBust HE3aBUCUMOCTH KPUBOJIMHEHHOTO UHTETpajia OT MyTH UHTErpupoBanus. Kpurepuii
nosHOTO MU depeHimana B 0THOCBSI3HOM 00IacTy.

140. [TepBas kBagpaTuuHas popma moBepxHocTH. [1momaas moBepXHOCTH.

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

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

143. ®opmyna Croxca.

144. BekropHas TpakToBka popmMyinbl Ctokca. ['eomeTpuueckoe onpeneaeHue poTropa BEKTOPHOTO
OJIS.

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

146. IlonmunuHeliHbIe aHTHCHMMETpHUYHBIE (opMbl. BHemHee mpousBeneHrne GopM U ero CBONCTBA.
147. Quddepenuunansusie popmsl. Onepanuu BHEIIHETo AU QepeHIMpoBanus 1 nepenoca Gopm, ux
CBOMCTBA.

148. ITonstre MuOTO0Opa3us. OpueHTaIys MHOr0o0pasus 1 ero kpas. IHTerpupoBanue
muddepeHnmanbHeIx GopM Ha MHOroobpasuu. Obmas ¢popmyna Ctokca (0€3 J0Ka3aTEIbCTBA).

KOHmpOﬂb 0C60€HUA Komnemem(m?

No Bun konTposis KonTtponupyemsie pazieins KomreTeH11n, KOMIIOHEHTHI
o\ KOTOPBIX KOHTPOJIUPYIOTCS
1 AynuropHast Pasznmen 1-Paznen 5 B 1-Mm cemectpe YK-6, OINK-1

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

€pKa U OILICHKa)

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

HKa pe3yJIbTaToOB)

3 CamocrositensHoe|  Pasznmen 1-Pasnen 5 B 1m cemectpe VK-6, OIIK-1
pelieHue Paznen 1- Paznen 5 Bo 2-m cemectpe

MPAKTUIECKHUX
3aJlaHu i

(aynuTopHast)

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

5 DK3aMeH BO 2 YK-6, OIIK-1

cemecTpe Pazpnen 1- Paznen 5 Bo 2-m cemectpe




7. YueOHO-MeTOAUYECKOE M MAaTepHAJIbHO-TEXHHYECKOe olecrneyeHne AUCHMILINHBI
(Monyast) «MaremMaTu4ecKuil aHAJIN3.

IlepeyeHb OCHOBHOW W JOMOJHHUTEIBHON Y4eOHOW JHUTEpaTypbl, HEOOXOIUMOW IJIi OCBOCHHS
JUCLUIUINHBL (MonyJis1) «MareMaTH4eCKU aHaIu3».

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

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

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

7.1. YueOHas iuTepaTypa:

1. Kynpsasues JI.JI. «MareMaTnyeckuii aHAIN3

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

3. Bunorpanosa U.A. «3aiauu u ynpaxxHeHUs 110 MaTEMAaTUHYECKOMY aHAIIU3Y»

4. lemunoBuu b.I1. «COOpHHK 337124 ¥ yIIpaXKHEHUH IO MATEMAaTHYECKOMY aHaTU3Y»
5. @uxrenronsl .M. «OCHOBBI MATEMATHYECKOTO aHAIU3a»

7.2. UHTEpHET-pecypChl
1. ®epepanbubiii mopran http//edu.ru

2. DnextponHble katanoru Hayunoit 6udaunorexu Murl'Y http//elib.inggu.ru



7.3. IIporpammHoe od0ecnieyeHue:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint

7.4. MaTepuajJbHO-TeXHHYECKOe o0ecrneueHue

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

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

2. KOMIIBIOTEPHBIE U MYJIbTUMEIUNHBIE TEXHOIOTUU

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



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

[IporpamMmmy cocTaBHII:
JlonieHT Kadeapsl «MaTeMaTHIECKUN aHATH3»

[Iporpamma onoOpena Ha 3acenanuu Kadenpsl «MHbOpMaIIMOHHBIE CUCTEMBI U
TEXHOJIOTHI

[Tpotoxon Ne 6 ot «03» mapta 2025 roaa

[Iporpamma onoOpeHa ¥Y4eOHO-METOAMYECKON KOMUCCHEN (PU3UKO-
MaTeMaTH4eCcKOTo aKyabTeTa

[TpoTtokos Ne 7 ot «13» mapta 2025 rona



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

YueOHbBIH Pemrenne kadenpor Buecennsie n3MeHeHUS IToanuce 3aB.
rox (Ne mpoTokora, Kadeapoit
J1aTa)




[Ipunoxenue

®OH/JI OIEHOYHBIX CPEJICTB TUCHUTIIMHBI(MOLYJIS)

b1.0.06 MaremaTH4ecKuii aHaAJIN3

Hal'lpaBJIeHI/Ie NOATOTOBKH

09.03.02 «MapopMaIMOHHBIE CHCTEMbI H TEXHOJIOT W)

HanpasJienHocTh (Ipo(p1nJib NOATOTOBKH)

be3onacHocTh HHPOPMAIMOHHBIX CHCTEM
Kpaimpukanus BeINyCKHUKA

bakanasp

®opma o0yueHusn

Ou4Has, OYHO-3a04YHAas

Marac, 2025



OHeHO‘IHLIe MaTepuaJabl IO JTUCHUIIINHE «MaTeMaTHYeCKMH aHAJIN3)

1. OIIeHO‘lHLIe MaTepuaJbl 1JIl TEKYIIECIr0 KOHTPOJIsA

1.1. TecToBbIe MaTEpHAJIbI
Pasgen: NPEAEN GYHKLUUNA.

Mcnonb3ya npasuno Jlonutans, HanamTe cnegytolme npegensi:

sin 5x 1
1. lim— . [=]
x=0 5IN 10X 2
2. lim S03X [-3]
H% COS X
. 1—-cosx 1
T 3
. Inx
4. lim——. 1.
x—1 X—l [ ]
5. lim "X, [0.]
X—>+o0 X
2
X—>+0 @
7 Xﬂrorlox” In x(n > 0) [0.]
) 1 6 1
8. lim(——- . —.
H’a(x—3 x? —9) [6 ]
1 1
9. lim(=-—). 0
x>0°X  sin x) [0]
10. lim 9. L]
x=0 X
. sin3x 3
11. lim [-=.
x>z 195X 5
12, lim XL [l.]
-1 x" 1 n
. Incosax a’
13. lim——. [ ]
x=0 |n coshx
14. lim t9x‘1. [—i-]
« SN 4x 2
4
15 limS—% [2.]
x=>0  sin X
16. lim 192X ]
X7 tg3x 5



17.

18.

19.

20.

21.

22.

23.

24. .

25.

26.

27.

28.

29.

30.

31.

32.

33.

In(e* —e?)
x—>a+0 |n(x_a) '
In(sin ax)
x->0+0 In(sin bx)
Iing xctg 2x.
. 7X
leﬂwl(l—x)tg >
1
lim@ax-1)x (a>0).
1 1
limn®(a*+a *-2)x (a>0).

X—0

T

Ilm(——
oz ctgx 2cosx

).

m

X—>+00 e

. 1-cosx
lim

x—0 5)(2
1 5
lim -
HB(x 3 x?—x- 6)

Hl(Inx Cx-— )
lim (sin x)tgx.
V3

X—>=
2

1
lim(cosx) X,
X—>

sin X
(—) <
x—>0

lim(1—sin x)

Va
X—>=
2

COsX

1
lim(x? +1)*.
X—00

lim (tgx)'e**.

X—=
4

— HaTypanbHoe uncio n a > 0.

[1]
[1]

,_,
3N
—

[Ina]
[In®al]

[-1.]

Paspaen: NPOU3BOAHbBIE U JUPDEPEHLMUANDI.

1. Haingute npounsBogHble GYHKLMIM, NOb3YySACh HEMOCPEACTBEHHO onpeseneHnemM NPon3BOLHON:

1. y=3x.

2. y=8-x°.

3.y = (4x+1)°.

[y’ =3]
[y' =-2x]

[y’ =8(4x+1)]



2. Hangute nponsBoaHble cneayowmx GyHKUNIA:

<
Il
b

1
X—3

7.y =1-2x%

11.

12.

13. y

14.

15.

16.

17.

18.

19.

_X+2

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

y =(x=5)*(x+3)°.

y:(x—l)\/;.

[y =x*]
1
' =g
I X
T
[y’ =-6x"]
Iy =—21
X
;_ bX
' =g
[y = 5]
X
[y =+ ]
Ix o 3&/x
[y =Xt =]
X
12
Iy -+
[y’ =6x*-2x]

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

; 3x-1

[y—z\&-

]

' __x4 —15%2 +6X ]
(5-x%)*

,  5(5+4x)
- (5-2x)*

Ly g



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.y

34.

35.

36.

_ (3x*+5)°
2x-3

T 03+5)°

y =3/6x? —5.

= C0S—.
g 2

y = X* COSX.

_sin 2x
cos3x

y = (x* —2)sin X+ 2XCOS X.

_ COSX
1-sinx

_ sin X —CosX
sin X +COSX

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

y = (tgx — ctgx)®.

[y

; (3x*+5)%(30x* —54x—10)

(2x —3)? ]

[y =————1]

=i

/ 5x

[y __(x2 +4)x? +4']

/

~ 5
o 2(x+3)\/x2+x—6']

[y' =3sin? xcosx.]
[y' =2xcosx?]

sin X

I _
[y = 5

]

3
[y' = —gxz sin X?.]

[y' = x(2cosx —xsin x).]

_ 5C0sX —COS5X
2c0s” 3x

[y’

[y =x*cosx]

;1
1-sinx

Ly

I 2 1
(sin x +cosx)?

[y = 8xtg®(x* +1)
cos®(x? +1)

_16c032x
sin®2x

[y’ =



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

y =41+ cos® x.

y=1In°x.
y:£+2Inx—|n—X.
X X

X

=Intg—.

y 92

y =Inx>.

y =(x-1e".

y = (x* —4x+8)e2.

y =tg°2xcos® 2x.

y=In(e™ +xe™).

| x3-9
y=In Ny
y = X —arctgx

y = 2\/1— x> +%arcsin X.

[y' =-tg®x]

4x —sin 2X

[y =————7——.
4x+/x cos® x

sin 2x
[y =]

44/(1+ cos?)®

2In x
X

[y' = 1

2 Inx 2
[y’ =—+—-—1

X X X

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

[y =(@2x+x%In2)2%]

/ e’
[y’ =2tg?2x(3—-2sin?2x).]
o X
by = 1+x']
. 24x?
Ly _(x3—QXX3—DJ
I _ X’
Ly 142 !
[y’ =+v1-x*]



1 1+x 1 / 1

55. y ==In=——+ =arctgx = :
Y 4 1-x 2 9 Ly 1—x* ]
56 y—Insin2X+4 [y =- 2 092X+4]
' x+1 (x+1)? X+1
57. y =arcsin(e*). [y’ =2L.]
l_eZX
e 1
58. y=1In : F= :
Y 1+e” Ly 1+e” ]
. X , X
59. y = xarcsin ——\/;+arctgx/z [y =.—1]
X+1 X+1
_ 3
60. y=arctg§+ln x-a [y' = 42a -]
X X+a x*—a
61 y—arcsinx;2 [y’ —;]
3 V5+4x—x?

_ (L+x?)arctgx—x

62. y > [y’ = xarctgx]
2 arc m X
63. y = 4erew L, [y =4 ng 1
(x> +2)Vx* +1
64. y = Inarcsin v1-e*. [y’ :

_ ]
vJ1—e?* arcsiny/1-—e*

3. Hangnte anddepeHumnansl cnegyowmx GyHKLNRA:

65. y = (a® —x?)>. [dy = —4x(a® —x*)dx.]
xadx
66. Y =4+ x°. [dy = ]
VA + X2
X+1 dx
67.y=In [—. dy = .
y=Inys [dy 1—x2]
l 3 4
68. y = gtg X +tgx. [dy =sec” xdx ]
69. y = arctg(x?). [dy = 2Xdx ]

1+ x*



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

71. yzg’;g. [dy:%.]
72.y = eX +x+1. [dy = (2xex2 +1)dx.]
73. y =8~ [dy =8 In8dx.]
74. y = cos’ X [dy = —lsin xdx.]

2 2
75. y =sin(2x + 3). [dy = 2cos(2x + 3)dx.]
4. HaianTe npomn3BogHbIE BbICLIMX NOPAAKOB cAeayoWmnX GyHKLNIRA:
76. y =X =3x* +x* -5x +x-1Ly" =7 [y" =20x® —36x? +6x—10.]
77. y=2x3-3x* +Ly" =7 [y" =12.]
78. y=x° +3x2 +4;y¥ =7 [y" =0]
79. y=xInxy" =7 [y" =%-]
80. y=e;y" =2 [y" =8e*]
8l. y=e*+x%y" =7 [y" =e*]
82. y =y =2 [y" =e®*(sin? X —cosx).]
83. y=sin2x;y" =? [y"=—4sin2x]
84. y=arctgxy’ =? [y" = 2X2 =]

@+x9)

Pasgen: CBOMCTBA AU DEPEHLMPYEMbIX ®YHKLWIA U NOCTPOEHUE

FPA®UKOB ®YHKLUN.

Halante Hanbosnbliee U HaMMeHbLLIee 3HaYeHUA cneayroLmnx GyHKLUIA:

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

2.y :%Xs —2x? +3 Ha otpeske [-1;2]. [—g n 3]



3. y= X21—1 Ha oTpe3ke [—%,%] [—% n—11]
4. Yy =1gX— X Ha oTpeske [—z'z] [7[_4 " 4_”]
' 4’47 4 4

Haﬁ,ﬂ,MTe TOYKM neperm6a N UHTEPBANbl BbINYKNOCTU N BOrHYTOCTU Ceayrownx KpuBbIX:

5. y=x".

[ Touka nepernba (0;0); sbinykna Ha (—o0;0) v BorvyTa Ha (0;+00).]

6. y=3x-1

[ Touka nepernba (1;,0); sbinykna Ha (L+00) u BorHyTa Ha (—o0;1).]

7. y=—x*+15x" — x—250.
[ Touka nepernba (5;5); sbinykna Ha (5;+00) u BorHyTa Ha (—o0;5).]

Haliante acMMNTOTbI CNeayoLmMX KPUBBIX:

8 y=1-2. [X=0wuy=1]
X
2
9. _X +1. [x=0wny=x]
X
X2
10. y= : [x=-1uny=x-1]
X+1

MpoBecTn NosHOe UccneaoBaHne GYHKUUM U NOCTPOUTb rpaduKu:

11.y=X3+4. 12. y=w. 13 y=—"1 .
x? x—1 X2 42X
y- Ax? 15, y = 12x
3+x% 94 x?

Pasgen: UHTErPAJIbHOE UICYUC/TEHUE GYHKL UM OQHON NEPEMEHHOW.

HEONPEAE/NEHHbIA UHTErPAN

HeI'IOCpe,CI,CTBeHHbIN\ UHTErpnupoOBaHNEM HanTK cneagyrouime nHTerpanbl:



3, j(ﬁ—lXx—\/?—l)dx .

5
5. 1] 1*- dx.
J( 2+x2j

C0S2X
7 [ roos
smx+cosx

9. thzxdx.

11. J‘Z 5x2 dx
2+x° ’

13. J2X+3X

dx
15. | ———.
j\/2+9x2

2_
7. [% 2 ox.
X“+2

2_
7 J’Gx 24x +1

dx.
x2 4x

4 J‘30032 X +5sin® x

———x.

sin® x cos? x

6.[2*- L
3-x?

3. j 1+sin2x
smx+cosx

0 I9x2+45'

. j 2dx

dx
14. j o

dx
16. | ——.
‘[\/7—4x2

HanTu UHTErpanbl, NpuMeHAA meTo NoOACTAHOBKU:

1. IZCOSX sinxdx.

2
[

5. J\/sin X cos xdX .

dx
7. | ————.
J.«/;Jrsin2 VX

3
x>dx
9‘J-x8+7‘

1 J-xln X

13, J~ sin xdx

\/4—coszx.

2. J‘xfxzdx.

X+1

x% +2x+10

xdx

cos?(x% +3)

arcsin? xdx
V1-x?
X dx
12. J.tgxdx.
14. Isinz Xdx.



.3

dx

15. | cos® xdx . 16, [N XX
-[ J-\/cosx

17. I 5x+1

for

Bblumcanto cneayroulme nHTerpanbl cnocobom UHTErpnupoBaHnNA NO YacCTaAmMm

1.J.(x—2)sin xdx . 2. Ilnxdx.
3. [ xarctgxdx. 4, j\/;ln xdx .

5. I(x2+1)exdx. 6. j(x3—5x2 +1pox.

7. I(x+1)|n2 xdx . %

9. Jex cosxdx . 10. jezxsin3xdx.

11. J‘x3exzdx. 12. Ixzcosxdx.

13. Iarcsinxdx. 14. Ie“osx‘lsin xdx .

15, [(ax-6x2 -2p¥dx. 16, [(3¢-9x? + 6Jcosaxx.

17. J.xssin(xz)jx )

NHTerpnpoBaHMe paumoHanbHbIX GyHKLMIA

3 2 8 5 3
1-IX_?X +11X_6dx. Z'IX_X2+X _1dx.
X —=3X+2 X -1

3 2
3. j2x —-11x - 25 o~ 4. Ix + X +22 ~
X3 —7Xx -6 x(xz—l)
_ 4 3 2
5 J' X2 —X+2 . 6.IX +52x 418x :54dx.
—5x2 +4 X7 +6X" +9x
7 [, 8. [
X7 + X° —6X x4 —3x
3 2
o (X OC x4 10_{@1
(x-1) X+1

11.'[)(3()‘3—:)2. 12.I(1 dx



13[ (x+dx 14]

x +5x+4) 7x*+5
15 J‘(Zx—7)dx 16 _[ dx
“Jo3x?yg X2 pox45]
17. J' 5x 4
x2 +2x+5

NHTerpnpoBaHue nppaLmoHanbHbiX GyHKLNIA

1J‘( x+1! dx 5. J' 3dx

2x/x
3. j# 4. [(x-0,6/5x—30x.
jg\/_ T 6. jmdx.
7. j% 8. j(“d%
> J\/3x—2—\/3x—4' 10 I2+x Nx+1
11. jﬁ 12. j‘/lT
13. ijg‘d 14. j‘/m
15.]\/2‘[%)(dx. 16'J(X+fo)(2)Jx+1'
v [

MHTerpansl Buaa J.R(x,\/ax2 + bx+c)dx. MopactaHoBKa dinepa

) SR SR
V3x2 +x+1 VX2 +5x+7

o ST
Vax—x?-3 V14 x+x?



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

9. jx—dx 1o.j d

VAxX? +2x -2 (x+4)\/x2+3x—4 .

dx dx
11. . 12, | —.
J‘(x—l)\/x2—3x+2 ‘[x\/3x2—2x—1
dx xdx
13 [—— & 14, [ X%
'[ J-\/4x2+x—3

(\/xz —2x—3j5

dx

dx
e j<1+x+x2)\/1+ X2 . e ‘[ﬁ

dx
17. | ——.
j X2V 2x — x?

MHTerpanbl OT BbipaXKeHUM, Coaep Kalmx TPMroHOMeTpUYeckne GyHKLMM

1. }/4sin? x cos xdx . 2. [(2zr —3acosx)° sin x dx..
3. Itg xadx . 4. [ctg 4xdx.
5 J' dx GJ- dx
" Jsinxcosx " J cos? xsin? x
7.I x . 8. J.sinxdx.
C0S2X
cos X dx .3
9, | ——————. 10. Ism xdx.
J‘3\/5in2x ++/sinx
11. J.cos5xdx. 12. J-sinexdx.
8 dx
13. Jcos xdx. 14.I ——.
sin® x
dx dx
15. : 16. J'—
J.cos"' X sin* xcos? x

17. J‘sin6 ccos® xdx.



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

Bbluncantb onpeaeneHHble NHTerpaabl, NCNOJb3yAa onpeaeneHue:

1 , 2
X
1._([xdx. 2._!edx.
: 2dx
3. J;\/de. 4, !X—Z

b b
5. Jx3dx 6. j%
a a

Mcnonb3ya reomeTpuyeckme coobpaskeHus, BbIMUCANUTL Cnesytowme nHTerpanb:

1.jdx. 2. J3.xdx.
0 2

0 2
3. J.(x +1)dx. 4. Ix3dx.
I )

1 3
S.I de4. 6.j§ 9—x%dx.
_1l+x _33

2 V.4
7. J.sin3 xdx. 8. J‘cos5 xdx .
0 0

Bblumncnntb cn egyroume nHterpanbl:
4

1
1 [ 2 [
o X +16 o X +X+1

dx Jl' dx

1
’ '([1+2xcosa+ X2 ) 01—2xcosa+x2'

x2 cos xdx . 6. | cos® xdx.

v
O [ N
O V[ N



l

2

a®cos? x +b?sin? x

a
J‘Inxdx g JZ' x3dx
1
dx 10. I xarctgxdx .
0

o
O |y

2a X

11. jxﬁdx.
a

12. J.x5 cos® 5xdx .

-

10 6 3 a 3 [ 4 2
13, I x® (arctgx) dx 1. J'x vax' +bx® +c

4x% -3

-10

1

15. I(7x5 +3x4 —27x3 + X% - x+1)dx

-1

1
17. J' ¥dx
0

1.

o et

1o Tainday 3
16. J~6x sin” 3x—5xco0s” x+1

dx .
X% +1

-1

Pazgen: AUGPEPEHLMAIBHOE UCHUC/TEHUE ®YHKLIMIA HECKO/IbKUX

NEPEMEHHbIX

Haitn obnactb onpeaeneHna GyHKUMI: a)Z = In(4+ 4x — yz),

&z=wmz+y2—1+m@—x2—yﬂ.

7.

ou ou Xy
Mokasatb, yto — +—=1,ecimn Uu=Inle” +e

OX

%z 0%z )
MokasaTb, uTo — + — = 0,ecm z=e"cosy.

oX= oy

. . u
HaliTn yacTHble NPoOM3BOAHbIE CNOMKHOW QYHKUMU:  Z = x2 In Yy, TmeX=—, y=Uuv.
\'

. OW Ow 2 . ) p
HaMTMa—I/I—, ecam W=X"+,YyZ+SINZ, X=U+V;y=U" —V.
u
. oz, 0°1
®yHKumsa z= f(x,y) 3agaHal+ Xy — In(exy +e Xy): 0, Havitn 8_ e 8_2 .
X X

o 2
HaiiTn HanbBonbluee M HaumeHbluee 3HadeHne GyHKUMKM Z = X“Y(2— X —Y) B TpeyronbHuke,

orpaHnyeHHom npambimn X =0, y =0, X+y =6.

X

HaiiT akcTpeMym dyHKUmK Z = €2 (X + y2 )



Tema «PAObI»

3anucaTb nepsble NATb Y1EHOB pAaa:

= 1 = 2n+1 = = oo 4n=1Y"
1.2 ] 2. 3.Z:;n2 4.> (1) (3n+3)

mm N+1 n=1

3anucatb dopmyny obLLEero YieHa paaa:

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

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

e 4an-1\"
4. "
S
(x+2)*
5n

0
5.HaliTKn HTepBan cXxo4MMOCTHM paaa: Z
=1

2

3x- o
6. OnpeaennTb 061acTb CXOAMMOCTM PAAA, MONYYEHHOTO NPU Pa3NONKEHUM GYHKLUMK Y = €7 ° B cTeneHHoM

pag no creneHam (x-1)

Paspen: UHTErPAJIbHOE UCHUCNIEHUE GYHKLIMIA HECKO/IbKMUX NEPEMEHHbIX

1. BblMMCAUTD ABOMHOW MHTErpan ” Xdy dz, ecnun obnactb (D) orpaHnyeHa napabonamm Z = y2 ny= 22,
(D)
2. BblumMcautb nsouwiagp naockon obnactu (D), orpaHudeHHon npambiMM Z =0, Z=X U1 OKPYKHOCTbIO
X% +12% =2x.
3. BbluncanTb 06bem Tena, orpaHuydeHHoro naockoctamm 2 =0, Y+ 2 =2 v uyuavHgpom y = x2.

4. BblMMCAUTb TPOMHON UHTErpan ”I(XZ + zz)dxdydz , ecnv obnactb V orpaHuyeHa NiockocTbio Y =2 u
v)

napabonongom X% +12% = 2y.



5. OI'IpeAEJ'IVITb KOOpAUHATbl UEeHTPa TAXeCTn OAHOPOAHOro Tena, OrpaHn4YeHHOro naoCKOCTAMU
X+y+z2=4,x=0,y=0,z=0,x=1 y=2.

6. Hawntun maccy Tena C NAOTHOCTbIO H=X+Y+1Z, OrpaHMYeHHOro NOCKOCTAMMU
x=0,x=1,y=0,y=12=0,z=1.

7. Bbluncantb 06bem Tena, orpaHMYEHHOro NOBEPXHOCTAMM x% + y2 +22 = 2y, x> +2°% = y2.

8. Haittu ganny kapauomapl X = 2acost —acos2t; y=2asint—asin 2t.

Kputepum oueHku:

- olUeHKa «oTauyHo» (5 6annoB) BbICTAaBAAETCA, €cau CTYAEHT BAageeT 3HaHuMAMU U
npeacTaB/leHUAMM MO PELUEHUIO 3a4a4K; BbIDOP CNOCOOOB pelleHusa 3a4a4M rpaMoTHbIN; pacCcyXAeHUsa HOCAT
apPrymeHTUpPOBAHHbIM XapaKTep; NpeasioXKeHHble Cnocobbl pelleHus 3a4adn MmeroT npodeccnoHanbHYo
HAMNpPaB/IEHHOCTb; CTYAEHT MPOABAAET TBOPYECKMUIA MNOAXOA K PELUEeHMIO NMOCTAaBAEHHbIX 3afay, OTCYyTCTBYIOT
OoWwnbKY;

- oueHKa «xopowo» (4 6annos) BbICTaBAAETCH, €Ccau CTYAEHT BAaAeeT 3HaHMAMU W
npeacTaBNeHUAMM MO peLleHuto 3a4a4m; B Bbibope cnocoboB pelleHMa 3aJa4uM A0oMNycKaeT He3HaUYUTe bHble
HETOYHOCTM, PaCCyKAEHMA apPryMeHTMPOBaHbI; PELIEHUS HOCAT OCO3HAHHbIN XapaKTep;

- OUEeHKa «yaoBnetBopuTenbHo» (3 6anna) BbICTAaBASETCA, €CAN  3HAHWSA WU NpeAcTaBAeHUs
CTYAEeHTa No NpeaoKeHHON 3aaye HOCAT PaspO3HEHHbIM XapaKTep; B Bbibope cnocoboB pelleHUs 3a4auu
A0NYyLLEHbI OWMOKK; peELIEHN HOCAT OrpaHUYEHHbIN, PENPOAYKTUBHbIM XapaKTep;

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

1.2. BonpocsI 1J1s1 cobece10BaHUsI

Paspen «AEMCTBUTENBHBIE YAC/AN.

Kakune uncna HasbIBaAKOTCA BELWECTBEHHbBIMU YNCAAMMU.
Yucnosble MHOXeECTBA.
JaTb onpeneneHne v NpMBECTM NPUMEPDI PALLMOHANbHbIX Yncen
JaTb onpeneneHne v NPMBECTM MPUMEPDLI UPPALUOHANBHbIX Yncen
CYeTHOCTb MHOXKeCTBa PALMOHAJIbHbIX YMCEN.
Yucnosblie NnpomeKyTKU. OKPeCTHOCTb TOUKW.
OCHOBHble CBOICTBA BELLECTBEHHbIX YMCeN.
lMonHOTa MHOKeCTBa BELLeCTBEHHbIX YMCer.
MpaBwWna cpaBHEHWUA BeLLECTBEHHbIX Ynces
. TOYHAA BEPXHAA U TOYHAA HUKHAA FPAHN YMCNOBbIX MHOMECTB.
. ABCONOTHAA BeANYMHA YnCAha.
12. Onarpammbl diinepa-BeHHa
13. Hec4yeTHOCTb MHOXECTB AeMCTBUTEbHbIX Yncen. MOLHOCTb KOHTUHYYMa.

LN EWN R

[
= O

Pasgen «MNPELE/1 YACNOBOW NOCNEAOBATE/IbHOCTU».



1. OnpepeneHune yncnoson nocnesosaTenbHocTU. Popmyna o6LLErO YNEHA YNCNOBOW
nocneaoBaTeNbHOCTY.
FeomeTpuyecKkana MHTepnpeTauma
OrpaHuYeHHble N HeorpaHNUYeHHbIe YNCN0BbIE NOCAeA0BaTeIbHOCTU
BeckoHe4yHO masble U 6eCKOHEYHO 6ONbLIME YNCOBbIE NOC/EA0BATENbHOCTH
Mpeaen YNcNoBOM NOCNef0BaATENBHOCTH.
Cxopawmeca nocnegosaTenbHocTU. Teopema 06 orpaHUYEHHOCTM CXOAALLLEACA NOCNEA0BATENBHOCTH.
OCHOBHble CBOMCTBA CXOAALLMXCA NOCNEA0BATENbHOCTEN
MOHOTOHHblE nocneaoBaTeNbHOCTU
rlpVI3HaK CXO4MMOCTUN MOHOTOHHDbIX I'IOC}'Ie,EI,OBaTEHbHOCTef/'I

. Yucnoe

. ANropuTM BblYUCAEHUA NPEAENOB YNCIO0BbIX NOC/eA0BaATENbHOCTEN

12. Kputepuit Kowm cxoammoctn nocnesoBaTeibHOCTEN

LN ULAWN

O
= O

Pasaen «MNPELEN WU HEMPEPbIBHOCTb ®YHKL UM ».

MoHATHe PYHKUMIA. DYHKUMA KaK OTHOLLEHME.

dnemeHTapHble GYHKLMM UX KnaccudurKaLma.

paduK PpyHKUMM

Cnocobbl 3aaaHni GyHKUUINA.

YeTHble 1 HeYyeTHble GYHKLUMU.

CnoxHble GyHKUMU. B3aMHO — 06paTHble GyHKUMM

HenpepbIlBHOCTb GYHKLUMN B TOUYKE

Ycnosue cyliecTBoBaHuA npeaena

MepBoe onpeaeneHmne npegena GyHKLMM

BTopoe onpepenerne npegena GpyHKUUK

CsolictBa npeaenoB ¢yHKUMA. Teopema o npeaesie cymmbl. Teopema o npeaesie nponsBeaeHus.
Teopema o npegese 4acTHOro

MoHATMe npeaena GyHKLMM B ToUKe. MoHATUE GYHKLMU, OTPaHUYEHHOM B OKPECTHOCTU TOYKM.
Teopema 06 orpaHUYEHHOCTU GYHKLUKN, UMELOLLEN npesen.

MoHATMe BecKOHEYHO Manoi GyHKUMK. Teopema o cBsizu mexay GyHKUMEN, ee npesenom u
6eCKOHeYHO MasoM.

MoHaTMe BecKoHEYHO 6onbluol GYyHKLMU. Teopembl O CBA3M HECKOHEYHO HONbLINX GYHKLNIA C
6€CKOHEYHO MasibiMK

JKBUBANIEHTHblE HECKOHEYHO Masible PyHKLMU. Teopema 0 3ameHe BECKOHEYHO MUJIbIX GYHKLUMIA
3KBUBANIEHTHbIMU

BbluncneHune npeaenos ¢yHKLMIA. PackpbiTve HeonpeaeneHHocTen

OAHOCTOPOHHME npeaenbl GYHKLNIM

Knaccudumkauma Todek paspbiBoB GYHKUUNA.

HenpepbIBHOCTb 3/1eMeHTaPHbIX GYHKLUMI

OrpaHUYeHHOCTb HeNpepbIBHbIX GYHKLMIA.

JOoCTUNRMMOCTb 3KCTPEeMasIbHbIX 3HAYEHUNA.

HenpepbIBHOCTb CyMMbl, NPOU3BEAEHMA M HYACTHOrO.

CONDOU A WNER

10

[
L

12

13

14

15

16
17
18
19
20
21
22

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

Paspen «MPOU3BO/HbBIE U ANGDEPEHLIUAbI».

. MoHsATne npounssoaHoi. MpoussogHasa GyHKLUM X"

. TeomeTtpuueckuit u GuUsnYECKNt CMbICA NPOU3BOLHON.
. Tabnvua Nnpov3BOAHbIX.

. OcHoBHble Teopembl AnddepeHUUpPoBaHUA

H WN R



MoHsaTue anddepeHumpyemoctn dyHkumn n guddepeHumnana. Yenosue guddepeHumnmpyemoctu. CeAsb
anddepeHumana c NponsBoaHOM

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

8.
9.

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

MpounsBogHan obpaTHOM GyHKUUMK.

MpounssogHan n anddepeHuman CnoxHoOM GyHKUUK.

MponsBogHble BbICLIMX NOPALKOB.

Mpoun3BogHble BbICLLIMX NOPAAKOB CYMMbI M NPOU3BEAEHMA PYHKLUN.
Norapudmmyeckoe anddepeHumnposaHme.

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

OnddepeHumansl BbICLIMX NOPALKOB.

Pasgen «4UOGEPEHLUANBHOE UCYNCNEHUE ®YHKLUIA OAHOMN NEPEMEHHOM»

CeoiictBa auddepeHumpyembix GyHKUUNU U nocTpoeHne rpadpuKkoB GyHKLUN

GoR W

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

18.
19.
20.

3agaun, npMBoAALLME K MOHATUIO MPOU3BOAHON.

MexaHWUYeCKMIA CMbIC/T NPOU3BOAHOW.

MpnbANIKEHHDBIE BbIMUCNEHWUA C MOMOLLLIO aAnddepeHumana.

OnddepeHumpoBaHne cyMmmbl, Pa3HOCTU, NPOU3BEAEHMA U HYACTHOTO.

MponsBogHaA NPOCTENLWINX INeMeEHTaPHbIX GYHKUMI. Tabaumua nponsBoaHbIX (y = sin x, y= cos x, y=Inx,
y =ctgx, y =a*, y=arcsinx, y =arccosx, y = arctgx, y = x%).

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

Ycnosua Bo3pacTaHua GyHKLMM HA OTpeE3Ke.

Ycnosua ybbiBaHMA GYHKUUKM Ha OTpesKe.

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

Nnpou3BoAHOM’).

Hanbonbluee M HaumeHbLlee 3HaYeHUA GYHKUMK, HENPEPLIBHOMN Ha OTpe3Ke.

BTopoe poctatouHoe ycnosue sKkcTpemyma GyHKUUK.

MpaBWI0 HaXOXAEHNA IKCTPEMYMOB.

HaxoxaeHne Hanbonbluero u HaMmeHbLUEro 3Ha4YeHUA GYHKLMM Ha OTpes3Ke.

BbINyKNOCTb M BOTHYTOCTb rpadmKa GyHKUMK. [loCTaTOUHbIe YCAOBUA BbIMYKAOCTU U BOTHYTOCTM.
Toukn nepermba rpadmka o¢yHKUMKU. Heobxoammoe ycnosume nepernba. [locTtaToyHble YcCa0BMUA
nepernba,

UccnepoBaHue GyHKLMM HA IKCTPEMYM C MOMOLLLbIO BbICLLIMX MPOU3BOAHbIX.

AcumnToTbl rpadmKa GyHKLUK.

Ob6wwan cxema NocTpoeHus rpadurka GyHKUUN.

Paspen «MHTErPA/IbHOE UCYUCNEHUE GYHKLNIA O4HOM NEPEMEHHOM. HEOMPEAENEHHbIN

PNV AEWNPE

UHTETPAN».

MoHATMe nepBoobpasHon GyHKLMU. Teopembl 0 NepBO06PasHbIX GYHKUNIA.
OCHOBHble CBOMCTBA HeoMNpeaeNeHHOro MHTerpana

Tabnnua HeonpeaeneHHbIX MHTerpanos. CBsA3b € TabanLen NPON3BOAHbIX..
HenocpeacTtBeHHOE MHTErpUMpPOBaHUe

WHTerpupoBaHue no 4acTam.

WHTerpupoBaHue 3ameHol nepemeHHow

NHTerpnpoBaHue npocTenwnx gpoben.

MHTerpMpoBaHne 3neMeHTapHbIX PauMoHaNbHbIX gpobeit



9. PasznoxkeHWe NpaBuUIbHbIX PaLMOHaNbHbIX Ap0obelt Ha anemeHTapHble apobu.
10. NHTerpmpoBaHune MppaLMOoHaabHbIX BblPaxKeHU.
11. UHTerpMpoBaHue BblpaxKeHUI, CoAepPKALLUNX TPUFOHOMETPUYECKUE PYHKLMUM

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

1. 3agaum, npuBoAALLME K NOHATUIO ONpPeaeIeHHOro MHTerpana.
2. OcHOBHble CBOWCTBa ONpeAeeHHOro nHTerpana.
3. CBA3b onpeaesieHHOro MHTerpana c HeonpeaeneHHbIM UHTEerpaaom.
4. ®dopmyna HotoToHa-/leltbHULa.
5. MeTtoa 3ameHbl NepeMeHHoM
6. MeToa MHTErpMpPOBaHMA NO YacTAM.
7. HecobcTBeHHbIe UHTerpasbl
8. Kpwutepuii Kowm cxoagumocTn HecobCTBEHHbIX MHTErPasios.
9. BbluMcieHMe naowaamn naockon eurypol
10. BbluncneHume naowaam NnOBEPXHOCTM BPaLLLEHMA Tena.
11. BbluncneHue obbema Tena.
12. OnpepeneHune 1 BblYNCAEHME SANHBI KPUBOW, AnddepeHunan ANVHbI AYTM KPUBOMN.
Paspen «AN®OGEPEHLUANIBHOE UCYUCNEHUE GYHKLUUIA HECKONBbKUX NEPEMEHHbIX».
1. MHoromepHble eBKANA0BbI NPOCTPAHCTBA, NIOCKOCTM B MHOTOMEPHbIX MPOCTPAHCTBaX.
2. HenpepbIlBHOCTb QYHKUMM HECKONIbKUX NEPEMEHHbIX
3. YacTHble nponsBogHble U anddepeHunpyeMocTb GYHKUMIA MHOTMX NEePeMEHHbIX.
4. [OnddepeHumpyemocTb CNOKHOM GYHKUUN.
5. MonHbin anddepeHyman GyHKLMM, CBOMCTBO MHBAPMAHTHOCTU
6. Teopema o HeABHOW PYHKLMM.
7. HesBHble GyHKUMM C OAHOM NepeMEeHHON.
8. HesBHble GyHKUMM HECKONBKUX NEPEMEHHbIX.
Paspgen «PAODbI».
1. OcCHOBHble NOHATUA YNCNOBOTO pAAA
2. [eomeTpuyecKasa Nporpeccus U rAapMoHUYECKUN pag,
3. Cxoasawumecs u pacxogalwmecs paabl.
4. CxoAMMOCTb U cymma paga. Heobxoammoe ycnosume cXoaMmocCTy psaaa.
5. A6contoTHO cxogawmeca pasbl
6. YcnosHo cxogdAwmeca pagbl.
7. 3HakonepemeHHble, 3HaKouepeayowmecs psaabl: NMpusHaku Janambepa n Kowu.
8. ®dPyHKUMOHaNbHble pAAbl, 061aCTb CXOAUMOCTM, PAaBHOMEPHAA CXOAMMOCTb
9. CreneHHble pagbl. Pagnyc cxoanmMocT U MHTEPBAN CXOAUMOCTU CTENEHHOTO pAaa.

10. PasnoxxeHne dyHKUMI B cTeneHHble psaabl. Pag Telnopa. Pag MaknopeHa

Paspen «MHTErPANIbHOE UCYUCNEHUE GYHKLMUIA HECKONbKUX NEPEMEHHbIX».



11. 3apaum, npuBoAALLME K MOHATUIO ABOMHOIO MHTErpana.

12. OnpepeneHune ABOMHOrO MHTErPana U ero CBOMCTBA.

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

15. MoHATUE KPUBONMHENHOIO MHTErpana

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

Kputepum oueHku:

- OLLEHKA «3a4yTeHO» BbICTABAAETCA CTYAEHTY, eCIM  CTYAEHT 3HAeT OCHOBHble MpaBuaa U
onpeaenexHnsa, ¢Gopmynbl, NPU3HaKW, BAageeT TEePMWUHONOTMEN pasgesnoB, ymeeT 3anucatb M
06bACHUTL GOPMYbI.

- OUEHKa «He 3a4TeHO» B MPOTUBHOM Cny4ae.

1.3. Kpurepuu ouenku pedepara
He npenycmotpeno

1.4. Kpurepun oneHkH J1a00paTopHOii padoThI
He npeaycmoTtpeHo

1.5. Kputepuu oneHKH Mpe3eHTAlNA
He npenycmorpeno

1.6. Kputepuu ouenku noprgo.ino
He mpenycMoTpeno

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

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

Cemectp Nel

MoHATHE MHOKecTBa.

CBoicTBa onepaumin Haa MHOXKeCTBamMu.

CBoicTBa GYHKUMNIM HENPEPBIBHbIX HA OTPE3Ke.

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

HenpepbIBHOCTb GPYHKLUMM B TOYKE U HA MHOXKECTBE.

CBoicTBa HeNpepbIBHbIX GYHKUNIA.

© N O Uk~ W N

HenpepbIBHOCTb OCHOBHbIX 3/1EMEHTaPHbIX GYHKUMIA.



10.
11.
12.
13.
14.

PaBHOMepHas HenpepbIBHOCTb GYHKLMM HA MHOXKECTBE.

OnddepeHumpyemoctb GyHKLMK, NpomsBoaHas, auddepeHuman.

Mpasuna anddepeHUNpPOBaHUA.

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

MNMonHoe nccneposaHne GyHKUMIA.

Cemectp Ne2

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

MNepBoobpasHasn, NoOHATME UHTErpana.

HeonpegeneHHblli MHTErpan U OCHOBHbIE METOAbl MHTErPUPOBAHMA.

OnpegeneHHbIN nHTerpan. ®opmyna HotoToHa-/1eiibHuua.

HecobcTBeHHbIe MHTErpanbl.

Mpeaen GyHKUUN HECKOIbKMX NepeMeHHbIX.

HenpepbiBHOCTb GYHKLUN HECKONbKUX MepPeMEHHbIX.

YacTHble npounssogHbie n audpdepeHunpyemocTb GYHKLUN HECKOIbKUX MEPEMEHHbIX.
MccnepoBaHue Ha SKCTPEMYM.

HesiBHble GYHKUMM U UX MPOU3BOAHbIE.

CemecTtp Ne3

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

MoHATMe yncnosoro paaa.

MpWU3HaKM CXO4MMOCTU.

OcobeHHOCTN 3HaKoNepeMEeHHbIX PALOB.

MpW3HaKM CXO4MMOCTM 3HAKONEPEMEHHbIX PASOB.

®PyHKUMOHaNbHbIE NOCNEA0BATENLHOCTU U PAADI.

CBoicTBa paBHOMEPHOM CXOAMMOCTU NOC/ef0BaTENIbHOCTEN U PALOB.
CreneHHble pagbl. Popmyna n pag Tennopa.

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

TpuroHomeTtpuyeckue pagbl Pypoe.

MoHATME ABOHOIO MHTErPaia U ero BbluMCAEHME.

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

anMEHEHME TpOﬁHOI’O MHTErpana K BbIMUCNEHUIO TEOMETPUYHECKUX BE/TUYNH.

2.2. TunoBble 32124 (MPAKTHYECKHE 3aAHNUA)



Bapuaum 1
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![P x2—2x+1
A +2x—4

. 4+ 3x &
7- lim

60—
BapuaHm 3
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Bapuaum 4

Tema «lMpegenbl U HENPEPbIBHOCTb GYHKLMUIA»
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Tema «lMpoussogHasa pyHKLUU»

HanguTe nponsBogHble cneayrowmx GyHKUNUNM.

Bapuarm 1
. _ (3x*+5)°
’ 2x-3
2. y=sin®x.
y =In?x.
4. y=e"x
tgx
5. y=—02.
Jx
6. yzgxll—xz +%arcsin X.
Bapuaum 2
L oy=—2
' (x* +5)°
2. y=sinx®.
x*-9
3 y=In—;
X i
4 y=1In €

Nx—-3-2
Jx+2-3



5. y=tg®2xcos® 2x.

6. y=4%1+cos’x.

BapuaHm 3
1. y=3%6x*-5.
2. y=cos? X
. 5
1 In x
3. y==+2Inx——.
X X
4. y=e'*,
y = (tgx — ctgx)®.
6 _sin X —CosX
' Sin X +CoSX
BapuaHm 4
1. y=3/(4+3x)°.
X3
2. =C0S—.
y 2
X
3. =Intg—.
y g >
4, y=(x-1e".
y =tg*x(x* +1).
sin 2x
6. = .
C0s3X
BapuaHm 5
5
1. y=—.
VX% +4
2. y=Xx-tgx
3. y=Inx%
4, y=Ine™ +xe™).
5.y =(x*—2)sin X+ 2XCOSX.
COS X
6. =—,
1-sinx
Tema «OCHOBHble meToAbl MHTErpupoBaHUA»
Haiitn unTerpansoi.
Bapuaum 1
I dx
3x2-12°
2. Itgxdx.

3, .[(x2+1)exdx.



(5x — 4)dx
4, -
sz +2X+5

BapuaHm 2

1. IL.
V2+9x2

5 J‘ sin xdx

V4—cos® x

3. [ xarctgxdx.

N J'( (x +1)dx .

x2 +5x+4)3

BapuaHm 3

dx
s e

2. Isinz xdx .
3. Iexcosxdx
N J'(ng7)dx
3x°+8
BapuaHm 4
2_
1. J.Xz 2dx
X +2
-3
5 J'sm xdx'
\Cos X
3. Ilnxdx.
J’ dx
7x? +5
BapuaHm 5
2
1 J- x2 dx '
X° =2
2. Icoss xdx

dx
4, _ .
Ix2+2x+5

BapuaHntl

Tema «OnpepeneHHbI UHTErpan»



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

B) j28 sin® xdx.

7l2
1 X3
0 [——dx
o X +1
2. BblumMcautb naowaab GUrypbl, orpaHMYeHHOM rpadukamm GyHKLMIA
=(x—-2)°,y=4x-8.
BapuaHTt2

1. Bblumncautb onpegeneHHble NHTerpanbl
1

A)IXZ 1— x2dx.
0

2z
B) Isin“ xcos* xdx.
0

. J'1+Inx

2. BbluncauTb naowasab Gurypbl, orpaHMYeHHon rpadukamm GyHKUMIN
y=xv9-x?,y=0,(0<x<3).
BapuaHTt3

1. BbluncnuTb onpeaesieHHble MHTerpanbl

5

dx
A) :
0 (25+ X?)V25+ x?

B)J'Z“sinsidx.
5 2



2. BbluMcauTb Nnowanb GpUrypbl, orpaHUYeHHoM rpaduKkamm dyHKUNIA

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

1. BblumncanTb onpegeneHHble UHTerpanbl.

B) J. 24 cos® X dx.
5 2

1 1)d
C)I(X+)X
0

(x® +3x+1)°

2. Bblumcauntb naowaab GUrypbl, orpaHMYEHHOM rpadukamm GyHKLMiA

y=v4-x%,y=0,x=0,x=1.

BapuaHTt 5

1. BbluncnuTb onpeaesieHHble MHTerpanbl

2. BblumcauTb niowaaps ¢purypbl, orpaHMUYeHHon rpadmkamm GyHKUNIA

=x*J4-x*,y=0,(0<x<2).

Kputepum oueHKu:

- OoueHKa «OT/INYHO» (5 6annos) BbICTaBNAETCA, €C/un CTyaeHT BAageer 3HaHuAMU WU
npeacrtaBaeHnAMUM No peLeHnto 3a4a4u; Bbl60p cnocobos peweHnAa 3aaa4mn FpaMOTHbIVI; paccyXaeHnAa HOCAT



aprymeHTUpPOBaHHbIA XapaKTep; Npeasio’KeHHble cnocobbl pelleHMa 3adauvM UMMeloT NPodecCMOHasbHYIo
HanpaB/fIEHHOCTb; CTYAEHT MPOABASAET TBOPYECKUA MOAXO0A K PelleHWi0 MOCTaBAeHHbIX 3a4ay, OTCYTCTBYIOT
OLWNBKY;

- oueHKa «xopolwo» (4 6annos) BbICTAaBASETCA, €CAU CTYAEHT BfajeeT 3HaHUAMM U
npeacTaBNeHUs MU MO peLleHuto 3a4a4u; B Bbibope cnocoboB pelieHua 3afauM A0MNyCcKaeT He3HauuTenbHble
HETOYHOCTU, PacCyAeHUA apryMeHTUPOBaHbI; peleHUa HOCAT OCO3HaHHbIN XapaKTep;

- OUeHKa «ypoBnetBoputesibHO» (3 6anna) BbICTAaBAAETCA, €CAM  3HAHMA W NpeacTaB/eHuUsA
CTYAEHTa NO NpeasioXeHHOW 3a4a4e HOCAT Pa3po3HEHHbIM XapaKTep; B Bblbope cnocoboB peleHua 3aaayum
A0onyLeHbl OWNBKU; pelleHUA HOCAT OrpaHNYeHHbIN, PpenpoayKTUBHbIN XapaKTep;

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

npo6enbl B 3HaHUAX U NpeACcTaBAeHUaX No NpeasioXKeHHOM 3aa4ue; Npu Bbibope cnocoboBs pelleHus
3a4a4M AonylueHbl oWKBKK; paccykaeHna 6e3noKasartesbHbl.



