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Pabouas mporpamma gucummiuHel b1.0.04 «Martemarnyeckuii aHaiu3» COCTABJIEHA B
cootBeTcTBUM ¢ TpeboBanusiMu @PI'OCBO mno nampaBiaenuto mnoxarotoBku 09.03.02
«MH(pOopMalIOHHBIE CHUCTEMBI U TEXHOJOTUU», MPOdUiIb «MH(POPMAIIMOHHBIE CHCTEMBI U
TEXHOJIOTHUI» YTBEPKICHHOI0 MprUKa3zoM MUHHCTEpCTBAa 00pa3oBaHus U Hayku Poccuiickoi
Oenepanuu oT «19» centsadps 2017 r. Ne 926.

[Iporpammy cocraBuna: Andboraunesa M.M

[Iporpamma omoOpena Ha 3acefgaHuu kKadenpsl «MHPOpMalMOHHBIE CHCTEMBI U
TEXHOJIOTUM

ITporokos Ne 9 ot «20» mas 2024 rona
[Iporpamma on00peHa Y4eOHO-METOAMYECKOM KOMHCCHEN (PU3UKO-MATEeMaTH4YEeCKOTO
(bakynbTeTa

[Tporokon Ne 9 ot «22» mas 2024 rona



Ileau ocBoeHUs AUMCHUILTHHBI «MaTeMaTHYECKHMH aHAIU3»

Ilenbto OCBOEHMS AUCHUUIUIMHBI (MOIyis) «MareMaTHdecKuil aHayinu3» SBISAETCS O3HAKOMJIEHHE C
(byHIaMEHTaIbHBIMUA METOJIaMHU HMCCIIEJOBAHUS TIEPEMEHHBIX BEJIMYMH TOCPEIACTBOM aHANIN3a, OCHOBY
KOTOpPOTO COCTaBisgeT Teopus aud@epeHIualbHOr0 M HHTErpanbHOro ucuuciaeHus. OO0bekTamu
W3yYeHHs B JAHHOM JWCIUIUIUHE SBIAIOTCS, Tpexae Bcero, GpyHkuuu. C UX TMOMOIIBI0 MOTYT OBITh
chopMyIUpPOBaHbl KaK 3aKOH TMPUPOIBL, TaK M pPa3HOOOpa3HbIE MPOIECCHI, MPOUCXONAIINE B
HSKOHOMHKE, Tpupojae, TexHuke. OTcrona OOBEKTHBHAs BAKHOCTh MAaTEMAaTUYECKOTO aHAIM3a Kak
cpenctBa usydyenuss ¢yHkuui. JucummiamHa «MaTeMaTHUeCKHl aHallnu3» OTpa)kaeT Ba)XKHOE
HaIIpaBJICHUE Pa3BUTUSl COBPEMEHHON MaTEMaTHKH, B HEH paccMaTpUBAIOTCS BOIIPOCHI, CBSI3AHHBIE C
METOJIOM BBIYHMCIIEHUH. 3afauu Kypca pa3BUTh MaTeMaTUYECKUN KPYyro3op CTyAeHTOB. OOy4uTb
CTYJEHTOB Ba)KHEHIIMM TEOPETUYECKUM IOJIOKEHUSIM MAaTEMaTH4YECKOrO0 aHaliu3a, aHaJIUTHYECKUM
METOJIaM, BbIPa0OTAaTh Yy HHMX HABBIKM DPELICHUS KOHKPETHBIX 3a/lady, TPeOYIOIIMX, HCCIEeTOBaHUS
(GYHKIUH, CBSI3aHHBIX C HUMU BEJTMYHH.

Ilepedyenb npogrecCHOHANBHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIUI1 M TPYAOBBIX(PYHKIWI,
COOTBETCTBYIOLIUX MPO(eCcCHOHAIBHOM 1eATeIbHOCTH BHIMYCKHUKOB

Oobaacts Tunsl 3aga4 3agaun O0bexThI MpodecCHOHATBLHOM
NMPo(ecCHOHAILHOI | IPO¢eCcCHOHAIBHO NpopecCHOHATbHOM JAesiTeIbHOCTH (MU
JAesITeJIbHOCTH i JeSITeJIbHOCTH 00J1acTH 3HAHMS)

(mo Peectpy JesITeJIbHOCTH

MuHTpyna)
06 Cas3b, [MpousBoncTBeHHo- | MHTErpamus nporpaMMHBIX MPOTPaMMHOE OOecCIIeUeHIEe
WH(OPMAITMOHHBIC U |TeXHOIOTHYCCKUI | MOJYJICH U KOMIIOHEHT WH(POPMAITMOHHBIX CHCTEM
KOMMYHUKAIIMOHHBIC

Obecneuenne GyHKITMOHUPOBAHUS |0a3bI TAHHBIX M XPAHHITUINA
0a3 NaHHBIX, IPEIOTBPAIIICHUC MHPOPMALIHHL

MOTEPb U MOBPEXICHUHN JTaHHBIX,
oOecrieyeHne nHHOPMAITMOHHOM

TCXHOJIOTUHN

0e30macHOCTH

BeinonHeHre padoT 1Mo co31anuio | HHPOPMAIIMOHHBIC CUCTEMbI U
(MomduKanmm) n TEXHOJIOTHH
COITPOBOXKICHUIO

MH(POPMALIMOHHBIX CUCTEM

YnpapneHue nporpaMMHO- CETH M TeJICKOMMYHUKAIUU

armapaTHBIMH CPEACTBAMHU
WH)OKOMMYHHKAI[TIOHHON
CHCTEMBI OpTraHH3allnHy,
aIMMHHCTPHUPOBaHHE CeTel

[IpoexTHbIit Pazpabotka TpeboBanuii n nporpaMMHOE obecriedeHe
NPOEKTUPOBAHUE IPOITPAMMHOIO | MH(MOPMALMOHHBIX CUCTEM;
obecrieyeHus HPOEKTHI B 00J1aCTH

UH(POPMALTMOHHBIX

TEXHOJIOTUH



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

YnpaBneHue NpoeKTaMu B
obmactr nHQOPMAITMOHHBIX
TEXHOJIOT M

MIPOEKTHI B 00J1aCTH
WH(POPMAITUOHHBIX
TEXHOIOTHI

KonuentyansHoe,
(YHKUMOHAIBHOE U JIOTHYECKOE
MIPOEKTUPOBAHUE CHCTEM MAJIOTO
U cpeiHero Macmraba u
CII0’KHOCTH

MIPOEKTHI B 001aCTH
MHGOPMAITMOHHBIX
TEXHOJIOTUI

Jlornueckoe u QpyHKIMOHATIBEHOE

MIPOEKTHI B 001aCTH

CO3/JJaHUE KOMIUIEKCa IPOrpamMM MHDOPMALIOHHBIX
TEXHOJIOTUH
OueHka 103a0unuTH qu3aiHa unrepdeiicel

nHTepdeiicoB HHHOPMAITMOHHBIX
cHcTeM

I/IH(i)OpMaL[I/IOHHBIX CUCTEM

40 CkBO3HBIE BUIbI
podheCCHOHANBEHO
U IeSTeIIbHOCTHU B
MIPOMBIIIJICHHOCTH
(B chepe
OpraHM3aluu U
MTPOBEICHUS
Hay4YHO-
HCCIIEIOBATEIbCKU
X M OIBITHO-
KOHCTPYKTOPCKHX
paboT B obyiacTu
nH(OPMATHKA U
BBIUMCIIATEIHLHOM

TEXHHUKN)

HayuHo-
HCCIIE0BATEIILCKUI

HUccnenoBanne Moaenen u
METOJI0B MH(POPMAIIMOHHBIX
CHUCTEM U TEXHOJIOTHI

I/IH(i)OpMaL[I/IOHHBIe CHCTCMBI U

TCXHOJIOTUH

[lepeueHn npodeCCHOHANBHBIX CTaHAAPTOB, COOTBETCTBYIOIIMX MPO(ECCHOHAIBHOM AeITEIbHOCTH

BBIITYCKHUKOB, OCBOMBIIIHNX MPOTpaMMy OakajaBpuaTa 1o HarpasieHuto noarorosku 09.03.02
HNudopmannonnbie cucTeMbl H TEXHOJOTHH:

Ne Kon HanmenoBanwne obnactu npodeccuoHaIbHOMN JesTeNbHOCTH.
1/ ppodecc | HanmenoBanue npoeccnoHaIbHOTO CTaHAapTa
I MOHAJbH
pro
CTaHaapT
il
06 Ces13b, HHGOPMAIIMOHHBIE H KOMMYHHKAIIHOHHBIE TEXHOJIOTHI
1 | 06.001 [podeccnonanbheiii ctanaapt "IlporpamMmmuct”, yTBEpkKACHHBIN MprKazoM MUHHCTEPCTBA TpyIa
U connanbHou 3anmThl Poccuiickoit ®@eneparyu ot 18 HosOpst 2013 1. N 6791 (3aperucTprpoBan
MunuctepctBoM toctunmuu Poccuiickoit @eaepanuu 18 mexadpst 2013 1., peructpanuoHHb N
30635), ¢ m3MeHeHHeM, BHECEHHBIM TNpHKa3oM MUHHCTEPCTBA TPyAa W COLMAIBHON 3alluThI
Poccuiickoit denepanmn ot 12 nekadbps 2016 r. N 727u (3apeructpupoBaH MUHHCTEPCTBOM
toctuiu Poccuiickot @enepannu 13 saBapst 2017 ., peructparmonnsiii N 45230)



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

2. | 06.011

IIpodeccruonanbHpiii cTaHaapT "AIMHHHCTPATOp 0a3 MaHHBIX", YTBEP)KICHHBIM NPUKA30M
MunucTepcTBa Tpyla B couuanbHoi 3amutsl Poccuiickoit @epepaunu ot 17 centsiops 2014 . N
647u (3apeructpupoBan MunuctepctBoM toctuimu Poccuiickoit @enepaunu 24 nosiops 2014 r.,
peructpaunonHbiii N 34846), ¢ u3MeHeHUEM, BHECEHHBIM MPHKa30M MUHHCTEpPCTBA TpyJda U
couunansHOH 3amuTel Poccuiickoit @eaepaunu ot 12 nekadbps 2016 r. N 7271 (3apeructpupoBaH
MunuctepctBoM roctutiuu Poccuiickoit eneparun 13 ssaBapst 2017 1., peructpaioHHbIi N
45230)

3. | 06.015

IIpodeccnonanphprit ctangapt "Crienuanuct 10 HHPOPMAITMOHHBIM CHCTEMaM'', YTBEPKICHHBII
nmpukazoM MUHHCTEPCTBA TPyAA U COLMANBHOM 3amuThl Poccniickoit @deneparu ot 18 HOSIOpst
2014 r. N 896H (3apeructpupoBan MuHucTepcTBOM ocTUlnU Poccuiickoii Deneparuu 24 nexadps
2014 r., peructparmonnbiii N 35361), ¢ u3MeHeHHEM, BHECEHHBIM MPHUKa30M MHUHUCTEPCTBA TPy
U colMaibHOM 3amuThl Poccuiickoit @enepanym ot 12 gekadps 2016 r. N 727H (3aperucTpupoBaH
MunuctepctBoM roctuiiuu Poccuiickoit ®enepanuu 13 suBaps 2017 1., peructpannoHHb N
45230)

4. | 06.016

IIpodeccrnonanbhblit cTanaapT "PyKkoBOIUTENs MIPOSKTOB B 001aCTH HHPOPMAITHOHHBIX
TEXHOJIOTHI", yTBEPKACHHBIN IPUKa30M MUHUCTEPCTBA TPYJa U COLUUAIBHOM 3aIlUThI
Poccwuiickoit @enepannu ot 18 Hos0ps 2014 1. N 8931 (3apeructpupoBan MUHHCTEPCTBOM
toctuiuu Poccuiickoii ®enepanuu 9 nexadpst 2014 r., peructparmonnsiii N 35117), ¢
U3MEHEHUEM, BHECEHHBIM IIpUKa30M MUHHCTEPCTBA TPYAA U COLMAIBHOM 3aIlUThI POCCUIICKOM
Oenepanyu ot 12 nexabpst 2016 r. N 7271 (3apeructpupoBad MUHHCTEPCTBOM FOCTUIMN
Poccwuiickont @enepanuu 13 saBaps 2017 r., peructpanuonssiii N 45230)

5. | 06.022

[Ipodeccuonanpuprii crangapt "CUCTEMHBIN aHATUTHK'", yTBEPKISHHBIN TpUKa3oM MUHHCTEPCTBA
TpyZda u connaibHOM 3ammuThl Poccuiickoit @enepannu ot 28 okTsa0ps 2014 . N 8091
(3apeructpupoBan MunuctepcTBoM toctuitu Poccuiickoit @enepannu 24 vosiops 2014 r.,
peructpaunonsbiit N 34882), c u3MeHeHneM, BHECEHHBIM IprHKa3oM MUHMCTEpCTBa Tpyia U
couunansHOH 3amuTel Poccuiickoit @enepannu ot 12 nekadps 2016 r. N 727H (3apeructpupoBan
MunucrepctBoM ocTuiuu Poccuiickoii @enepanuu 13 ssuBaps 2017 r., peructpaninoHHBIAN
45230)

6. | 06.025

[Mpodeccnonanbhbiii cranaapt "CrenuanucT 1Mo Au3aiHy rpaguyecKux 1 MONb30BaTeIbCKHX
uHTepdeiicoB", yTBEPKACHHBIN MPUKa30M MUHHCTEPCTBA TPY/Ia H COLMAILHON 3aIIUTHI
Poccwuiickoit @enepanuu ot 5 oxTs16ps 2015 r. N 6891 (3apeructpupoBaH MHHHCTEPCTBOM
toctuiun Poccuiickoii @enepanuu 30 oktsaops 2015 r., peructpanmonHsiii N 39558)

7. | 06.026

IIpogeccuonanbupiii crangapT "CUCTEMHBIN aIMUHHUCTPATOP HMH(OPMaLMOHHO-
KOMMYHUKAIIMOHHBIX CHUCTEM", YTBEPXKACHHBIM MpHKa3oM MUHHCTEpCTBA TpyJa M COLMAIBHOU
samuThl Poccuiickoit ®eneparmu or 5 okraOps 2015 1. N 684H  (3apermctpupoBaH

MHHH)CTepCTBOM toctuiun Poccuiickoit @enepannu 19 oktadpst 2015 r., peructpanuoHHbii N
39361

8 | 08.007

[TpodeccuonanbHblil cTannapT «CHenualncT Ka3HAuelCTBa OaHKa», YTBEPXKICHHBIN NPUKA30M
MunuctepcTBa TpyAa U couuanbHOM 3amutel Poccuiickoih ®enepanuu ot 9 urons 2018 roma N
4561 https://profstandart-rosmintrud.ru/reestr-profstandartov/. (3apeructpupoBan B MuHHCTEPCTBE
tocturmn Poccutickont @eaepanuu 26 utons 2018 rona, peructpamuonssiii N 51705)

40 CxBO3HBIEBHABINIPO(PECCHOHATBHOMN /1eATeIbHOCTH

9. | 40.011

[podeccnonanpupiii  cranmapt «CrHeNUaTUCT 10 HAYYHO-HUCCIIEAOBATEILCKIM H  OIBITHO-
KOHCTPYKTOPCKHM pa3padoTkam»(c u3MeHeHusMmuHal2 nexabps 2016 Toma), yTBEp KICHHBIIN
nmpukazoM MUHHCTEpPCTBA Tpyna W couMaibHOW 3amuTel Poccuiickoit ®Pexepammm ot 4 Mapra
2014r. Nel21u(3apeructpupoBan MuHHCTEpCTBOM IocTUINU Poccuiickoit @eneparuum 21.03.2014,
peructpannoHHbI No31692)

HaunmeHnoBanmne 1o0KymMeHTa Kon HaumenoBanme 6a30Boi rpynnbl, 10JLKHOCTH

(mpogeccuu) WM CIEUATBHOCTH



https://sudact.ru/law/prikaz-mintruda-rossii-ot-17092014-n-647n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-18112014-n-896n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-18112014-n-893n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-28102014-n-809n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-05102015-n-689n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-05102015-n-684n/professionalnyi-standart/
https://profstandart-rosmintrud.ru/reestr-profstandartov/

06.001 Pazpabonika npocpammiieco ofecneyenus

(Haumeroganue 8Uda NPOPECCUOHANLHOU OessMENLHOCTNU)

OK3 2132

Tlpoepammucmeol

2131

Pa3pa60mttul<u U aHAIUMUKu KOMNoOmMepHsblx
cucmem

(Haumenosamue 6UOA NPOGeCcCUOHATLHOU OesmenbHOCML)

OK3 2139

Cneyuanucmsi no KOMRbIOMePam, He goueouue 8
opyaue epynnol

(HaumeHo8aHUe 6UOA NPOGPECCUOHATLHOLU OesIMeNbHOC)

OK3 1236 Pyrosooumenu noopazoenenuil (cysrco)
KOMRbIOMePHO20 0becneyenus
2131 Paspabomuuru u ananumuku KOMRbIOMEPHbIX
cucmem
2132 Ipoepammucmor
2139 Crneyuanucmul N0 KOMAbIOMEPAM, He B0ULeOULUE 8
opyaue epynnol

06.016PykoBOAUTEID IPOEKTOB B 0071aCTH HHGOPMAIIMOHHBIX TEXHOIOTHHA

(naumenosanue 6U0a NPOGeCcCUOHATLHOU OeAMenbHOCML)

OK3 1236

Pyrosooumenu noopazoenenuti (cnyicod)
KOMNbIOMEPHO20 0becneveHus:

06.022 Cucmemnoii anaiumux

(HaumeHo8aHUe 8UOA NPOGPECCUOHATLHOLU OesMeNbHOCM)

OK3 2131 Paspabomuuxu u ananumuxy KOMRbIOMEPHBIX
cucmem
OK3 1236 Pykosooumenu noopasoenenuii (cayxco)

KOMNblOmepHozco obecneyenuist




OK3 2166 TI'paghuuecxue u mynomumedutinvie OusatiHepsl

OK3 3514 Cneyuanucmol-mexnuru no \Web

OK3 2519 Paszpabomuuxu u ananumuxu npoepammHo2o
obecneuenus u NPUIONCEHUN, He 8X00AuUe 8
opyeue epynnol

(HaumeHnosanue 6uda nNPOPeccuoHaILHOU desmenrbHOCHI)

OK3 2149 Cneyuanucmul 6 0bnacmu mexHuxu, He 6xo0suue 6
opyeue epynnol

OK3 2522 Cucmemmubie AOMUHUCTPAMOPbL

OK3 3513 Creyuanucmoi-mexHuki no KOMNbIOMepHbiM

cemsam u cucmemam

OK3 2153 Unorcenepol no meieKoMMyHUKayuam

OK3 2523 Crneyuanucmol n0 KOMRLIOMEPHBIM CEMaM

40.011 «Cl'IeI[I/IaJ'[I/ICT 110 HAYYHO-HUCCIEA0BATECIbCKUM M ONIBITHO-KOHCTPYKTOPCKUM D230260TK3M»

(HaumeHnosanue 6uda NPOPeccuoHAILHOU JessmeabHOCHI)

OK3 1237 Pyrosooumenu noopazdenenuii (cyoct) nayumo-
MeXHUYECK020 PA36UmMusL

OK3 2145 Hnoicenepbi-mexanuxu 1 mexHon02u MauUHOCMpOoe s,

2.Mecto mucuuniunbl B ctpykrype OIIOII 6akanaBpuara

JucuuniuuHa sBisieTcss OAHOM M3 OCHOBHBIX AMCHMILIMH 0a30BoH (oOuienpodeccuoHanbHOM) yacTu
npoecCHOHATLHOTO IHKJIa y4eOHOro TUIaHa TOArOTOBKM OakanaBpa mo Hampasierwio 09.03.02
NHpopmanMoHHbIE CHCTeMbl M TEeXHOJOrMHu. /[ucnumnmHa«MaremMaTH4eCKUld aHAIN3» SABISIETCS
JIOTHYECKUM MPOAOIDKEHHEM Kypca >JeMEeHTapHOi MaTeMmaTuku. i ee M3ydeHUsT HEOOXOIUMBI
0a30Bble 3HAHUA: aNreOpbl, B3JIEMEHTapHBIX (QYHKUUH, yMeHHMe JuddepeHpoBars. JlaHHAas
JUCLUIUIMHA SIBJISETCSl TPEALIECTBYIOMEH JUIsi M3Y4eHUs CIeAYIOIMX IUCIMIUIMH: «Teopus
BEPOSTHOCTEH U MaTeMaTHyeckasi cTaTUCTUKa», «OOBIKHOBEHHbIE TU(PepeHIINATbHbIE YPABHEHH.



3. Pe3yJ’IbTaTLI OCBOCHHA JUCHUIIJIHHBI (MO[[yJ'Iﬂ) «MaTeMaTHYeCKHH aHAJIU3)

Hpouecc HU3YUYCHUSA  OUCHUILIMHBL «MaremaTuyeckuii  aHaJIH3) HaIlpaBJICH Ha

(hopMHpOBaHHE AIEMEHTOB CIEAYIOMUX KomreTeHuid B coorBercTBUU ¢ I'OC BO mo

JTAHHOMY HaIPaBJICHUIO:
Kon HanmenoBanue Nuaukatop 10CTHXKEHUS B pesynbrare ocBoeHuUst
KOMIICTCH- KOMITETEHIUN KOMIIETEHLIUI JCITUILIAHEI
LI 00yYaroIUNHCAI0KEH:
VK-6 Cnoco0en ynpasnsate| YK 6.1: Ucnons3yer 3HaTh:
CBOUM BpPEMEHEM, WHCTPYMEHTHI U METO/IbI enu u 3agaun HayYHBIX
BBICTpPaWBaTh U yIpaBJICHUS BpEMEHEM pU HCCIICIOBAHUM 110
peali30BbIBATH BBITIOJTHEHU M KOHKPETHBIX 33/a4, | HaIpaBJICHHUIO
TPaCKTOPHIO MIPOCKTOB IIPH TOCTHKECHUHU JIeSITCILHOCTH, 0a30BEIC
caMOpa3BUTHUA HA MOCTaBJICHHBIX LIEJIEH; MPUHIIMIIBI 1 METObI KX
OCHOBE IIPUHIIATIOB YK 6.2: Onpenensier OpraHHu3al; OCHOBHbIE
o0Opa3oBaHWsI B MIPUOPUTETHI COOCTBEHHOM HMCTOYHUKU HAy4YHOH

TEUCHHE BCEH JKU3HH | JIESTEIbHOCTH, IMYHOCTHOTO
Pa3BUTHSA U MPOPECCHOHAIBLHOTO
pocrTa.

VYK 6.3: OuenuBaet TpeGOBaHUs
PBIHKA TPYJa U TPEIT0KEHHS
0o0pa30BaTeNbHbIX yCIYT IS
BBICTPAaNBaHUS TPAEKTOPHU
COOCTBEHHOTO
npoeccroHaIbHOTO POCTa;
VYK 6.4:Ctpout
npodecCHOHATILHYIO Kapbepy U
OIPEICIISIET CTPATETHIO
npodecCHOHAIBHOTO Pa3BUTHS;

uHpopmaiuu u TpeOoBaHUS
K IIPEJCTABICHUIO
MH(POPMAITMOHHBIX
MaTepHaloB; CIOCOOBI
OTIpeJIeIIEHUS BUIOB U TUTIOB
npodecCHOHATBHBIX 33/1ad,
CTPYKTYypUPOBaHHUE 3a]a4
Pa3IUYHbBIX TPy,
(hopMyTUPOBKa U3BECTHBIX
YTBEPKICHUM, CIIEICTBUM U3
HUX

YMers:

CocTaBnarh 001IMH MJIaH
paloTBhI 10 3a/1aHHOM TeMe,
npeJyiaratb METO/Ibl U
croco0bl 00pabOTKU
pe3yabTaTOB, TPOBOIUTH
UCCIIEIOBaHMS 110
COTJIACOBAaHHOMY C
PYKOBOJIUTENEM IJIaHY,
MIPECTABIIATh MOTyYCHHBIE
pe3yJbTaThl, BRIOUPATh
Hauboee 3 pexTUBHBIE
METO/BI PELIEHUS] OCHOBHBIX
THUIIOB 33/1a4,
BCTPEYAIOLINXCS B




MaT€MaTHUKE.

OIIK-1. CrocobGen OIIK-1.1.

OIlIK-1 IPUMEHSATE 3HaTh: OCHOBbI MATEMATHKH,
eCTECTBEHHOHAYUHbIe | (DH3MKH, BBIYUCIUTEIBHON TEXHUKH
¥ OOIIEMHKEHEPHbIE | ¥ IPOrPaMMHUPOBAHHSL.

3HaHHUsA, MCTOAbI

MAaTEMATUYECKOTO OIK-1.2.

aHammsa u YMeTh: pemiaTh CTaHIapTHBIE

MOZCIMPOBAHHA, npodeccroHabHbIC 3a/1a9H C

TEOPETUIECKOTO H IPUMEHEHUEM
€CTeCTBEHHOHAYYHBIX u

3KCIEPUMEHTAILHOTO OO0IIeNH)KEHEPHBIX3HAHUM,MET

HCCIEI0BaHUSA B 0JJ0BMaTeMaTUYeCKOr0aHaIM3a
MMOJICITUPOBAHUSI.

podeCCHOHATBH

on JACATCIIBHOCTH

4. CTpyKTYypa ¥ colep:KaHue JUCHUILTHHBI (Moay.as1)) MaTeMaTu4YecKMid aHAIHN3
CTpykTypa JUCHUIJIMHBI (MOIYJISA)

OO61mast Tpy1I0eMKOCTh AUCIHUILTUHBI COCTABIsET 93a4eTHRIX €IUHUIIBI, 324 Yaca.

Bun yyeOHoii padoThI Bcero IHopsinikoBbIil HOMEP
cemMecTpa
1 2
OO6murast TPyI0€MKOCTh TUCITUTUIHHBI BCETO (B 3.€.), B O3.e. 45 45
TOM YHCIIE:




Kypcogoii mpoekT (paboTta)

HE TIPElyCMOTPEHO

AyIUTOPHBIE 3aHATHUS BCETO 184 100 84
(B akaz. yacax), B TOM YHCIIE:
Jlexnuu 70 36 34
[IpakTHueckue 3aHATHS, CEMUHAPHI 114 64 50
JlaGoparopHbie pabOTHI
CamocrosTenbHas padoTa Bcero (B akaj. yacax), B TOM 86 35 51
qrcye:
KCP
JKk3aMeH 54 27 27
OO01mas TpyA0eMKOCTh TUCIUILTHHBI 324 162 162
Ne Buns! yueOHOU pabOTHI, BKITFOYAST DopMBbI TEKYLIETO
/ CaMOCTOSTENBHYIO pabOTy CTYICHTOB U KOHTPOJISA
Ne TPYAOEMKOCTh (B Yacax) ycreBaeMocTH (110
HanmenoBanne HEACIIAM CeMCCTpa).
pa3lenoB U TeM DOpMBI TPOMEKYT.
JWCHHILIHHEL (MOYJISE) AynutopHas pabota CamocrosTensHas aTTecT
pabora
O e ©
2 = : 2 o % %m g
= |5l E Bl 2 2| |8 £l &3 8
g = Sl =| E I o| S| 2|2 §
E o ) ] & E{ S| =| & 2| Qe =
g | <] 2 8l 2 &5 gl E|ElE g
3 = | < & B .| 5 5| 2 |8l % % EE :
s e | 2% |8 & & g 5 = |&8g &g s
5|2 | &S & 2 2 2| % S5 E|EE =
12 324 70 114 86
Cemectp 1 162 | 36 64 35

Paszgen 1

Tema 1.1: DneMeHTHI TEOPHH
MHOXECTB

Tema 1.2.: [IelicTBUTEIbHBIE
yucIIa

Tema 1.3.: HucioBble GyHKIUH

Paszgen 2

Tema 2.1.: [Ipenen 4nciioBoit
MOCJIEI0BATEIbHOCTH

Tewma 2.2:TIpenen anucioBoi
GbyHKIN

Tema 2.2.: HenpepbIBHBIE (QYHKIUH

Pazgea 3

Tema 3.1.: TIpousBoHbIE U
T hepeHIraTs!

Tema 3.2.: OCHOBHBIE TEOPEMBI O
i depeHInpyeMbIX QYHKIUIX

Tema 3.3.: [IpaBuio Jlonurans

Tema 3.4.. ®opmyna Teitopa

Tema 3.5.: IIpunoxenue
i hepeHIHaNTBEHOTO HCUUCTICHNS




K MCCJIEA0BAHUIO (DYHKLIMH

Tema 3.6.; O0miee moxsTHE
mpenena: mpeaen mo 6ase

Pasnen 4

Tewma 1.1.: HeonpeneneHHBIH
UHTErpa

Pasnen 2

Tema 2.1.: OnpeneneHHbIN
MHTETpaj

Tema 2.2.: HecoOcTBEHHBIE
HHTETpaIbl

Tema 2.3.: Merpuueckue
IPOCTPAHCTBA

Tema2.4.: KoMIakTHOCTE B
METPHYIECKUX MPOCTPAHCTBAX

Tema 2.5.: HenpepsiBHbIe
OTOOpa)KEHHS B METPHISCKUX
HPOCTPAaHCTBAX

Pasgen 5

Tewma 3.1.: [IpousBonHbIC U

i depertmans: QyHKIUH MHOTHX

MIEpEeMEHHbBIX

Tema 3.2.: JIokaJIbHbBIE
AKCTPEMYMBI (DYHKIIMH MHOTHX
MEePEMEHHBIX

Tema 3.3.: Hessable pyHKIIMT

Tema 3.4.: YcaoBHBII

OKCTpeEMYM

Cemectp 2

162

34

50

51

Paznmen 1

Tema 1.1.: Uncaosble psiabt

Pa3zaea 2

Tema 2.1.: QyHKIIMOHAAbHbBIE

0cAe/0BaTeAbHOCTU U PsABI

Tema 2.2.: CTenieHHBIE PSIBI

Tema 2.3.: Paan Pypre

Pa3zaea 3

Tema 3.1.: VnTerpaas,
3aBUCSIIVIE OT ITAPaMeTPOB

Tema 3.2.: DitniepoBbl HHTETPAIIBI

Tewma 3.3.: [Ipeobpaszosanne

Dypre

Tema 3.4.: AcuMniToTyeckmue
Ppa3A0KeHUs

Pasaea 3

Tema 1.1.:Mepa Kopaana

Tema 1.2.: KpaTnslit nuHTErpaa
Pumana

Pa3aea 4




Tema 2.1.: Kpusrie

Tema 2.2.: KpuBoanneriasle
MHTeTpaAbl

Tema 2.3.: IToTreHrinaabpHbIE
BEKTOPHBIE T105I

Tema 2.4.: Popmyaa I'puna

Pa3zaea 5

Tema 3.1.: IloBepxnoctu

Tema 3.2.: IlopepxHOCTHBIE
MHTerpaabl

Tema 3.3.: Popmyaa CTokca

Tema 3.4.: Popmyaa
Octporpagackoro- I'aycca

Tema 3.5.: Obmas popmyaa
Croxca

Ok3ameH 1 cemectp

27

OK3aMmeH 2 cemecTp

27

Conep:xanue 1ucuuIMHbI (MoayJst)1

CEMECTP

Pazoen 1

Tema 1.1. DneMeHTBI TEOPUU MHOXKECTB

1. CpoiicTBa TEOPETUKO-MHOXKECTBEHHBIX onepanuii. ynkuuu. CBoiicTBa 06pa3oB  Mpo-
00pa3oB.

2. MeTo MaTeMaTHIeCKON HHTYKITHH.

3. MomHOCTh MHOKeECTB. CU€THBIE M HeCUETHBIE MHOXKecTBa. Teopema Kanrtopa.

Tewma 1.2. JlelicTBUTETBHBIC YKCIIA

1. Moayns BemecTBeHHOTO unciia. HepaBeHCTBa ¢ MOy iem.

2. 'eomeTprueckas HHTEpIPETAITS BEIICCTBEHHBIX uncel. [IpeebHbIe TOUYKH, OTKPHITHIC
Y 3aMKHYTbIE€ MHO>KECTBA Ha YHCJIOBOU NpsiMOM. PacinpenHast yucinoBas npsimas.

3. HaxoxaeHue rpaneii YuCIOBBIX MHOXKECTB.

Tema 1.3. Yucnosble pyHKIUU

1. Yucnoseie pyHKIIMH. MOHOTOHHBIE, YETHBIE, HEUETHBIE, Tepuoandeckue GyHkuuu. Oc-

HOBHBIE DJIEMEHTapHbIE PYHKIIMH U UX TPAPUKH.

2. Pemennie GyHKIIMOHATHHBIX HEPABEHCTB METOI0M HHTEPBAJIOB.

3. IlocTpoenne rpaduKoB HYHKITHIA.

Pazoen 2

Tewma 2.1. TIpenen yuCIIOBO# MOCIIETIOBATEILHOCTH

1. HaxoxeHue mpeiesioB YUCIOBBIX MOCIeI0BaTeIbHOCTEH. Tabmuia SKBUBAIEHTHBIX MO-
cienoBarenbHOCTeN. CpaBHEHHE POCTA MOCIEI0BATEILHOCTEN.

2. [loamocnenoBaTenbHOCTY U YaCTUYHBIE MIpeiesbl. BepxXHUil 1 HIKHUI TIPEeIbl MOocIie-

JIOBATEIbHOCTH.

Tema 2.2. [Ipenen unciioBoid GyHKITHH

1. HaxoxneHue rpeienoB 4uciaoBbIX GyHKIui. Tabnuia skBuBaneHTHbIX QyHKkuuid. Cpas-
HEHHE pocTa PyHKITUH.




2. Pa3zno)xeHre OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUHN 10 IEPBOTO MOPSAIKA MAIOCTH.

3. OnHocroponHue npezensl. beckoneunsle npeaensl QyHKIMH. YacTHUHBIE TPEeIbl,

BEPXHUI U HIKHUH Mpenenbl QyHKIUH.

Tema 2.3. HenpepbiBHbIE QyHKIIMN

1. VccnenoBanue pyHKIMU Ha HETIpepbIBHOCTh. Kiaccudukanus Touek pa3poisa.

2. CBoiicTBa HEMPEPBIBHBIX (PYHKITHHA.

Paszoen 3

Tema 3.1. IIpousBoansie u AudhepeHrast

1. IlpousBoaHast GyHKINH, €€ TEOMETPHUECKUI U (PU3NIECKUN CMBICII.

2. Texnuka quddepenmpoBanus GyHKIUHA.

3. 'eomeTpuueckue npuiiokeHus npou3BoaHo. [IpubnmxeHHoe BelYrcIeHNe 3HaYeHH

GbyHKIUH ¢ oMok qudGepeHIInanoB.

4. Bricmue npousBoanbie. Beicie auddepennnanst. @opmyna JleriOnuna.

Tema 3.2. OcHOBHBIE TeopeMbl 0 AU HEepeHIUPYEMBIX (HYHKIIHIX

1. Teopemsr ®epma, Poss, Jlarpanxka, Komm. Teopema JlapOy o mpomMeKyTOYHBIX 3HaUE-

HUSX MPOU3BOJIHOM.

Tewma 3.3. IIpaBuna Jlonurans

1. IlepBoe npasunoJlonurans

Bropoe nipaBumno Jlonurans

Heonpenenennoctu Apyrux BUA0B.

Tewma 3.4. ®opmyna Telnopa

1. Paznoxenne OCHOBHBIX AJIEMEHTApHBIX PyHKIUH 110 popmyie Teitnopa. [Ipumenenne Gpopmyiibt
Teitnopa nmns BeraricneHus npeaenos. [IpubnrkeHHble BEIYUCICHUS C TOMOIIBI0 popmysl Teitnopa.
Tewma 3.5. Ipunoxenus: nudepeHInaTbHOT0 UCUUCICHHS K UCCIIEA0BaHNI0 (DYHKIINH.

1. HaxoxaeHue mpoMeXyTKOB MOHOTOHHOCTH U JIOKJIBHBIX SKCTPEMYMOB (DYHKITHH.

2. HaxosxaeHune riodaibHBIX 9KCTPEeMyMOB (YHKIIMHY, HEMIPEPBIBHOM Ha oTpe3ke. Haxoxnenne
TOYHBIX I'paHel QyHKIUH.

3. Haxoxaenue BoIMYKIJIBIX GYHKIIUH U TOYEK reperuoa.

4. HepaBeHcTBO MeHceHa 1 ero mpiuMeHeHus.

5. Acumntotsl pyHKIMH. [TocTpoenue rpagukoB yHKIHNI ¢ TOMOIIBIO TPOU3BOIHBIX.

Tewma 3.6. O011ee moHsATHE TIpeIea: peaes mo 6ase.

1. ITonstue 6a3bl. [Ipumeps! 6a3. [lpenen uncnoBoiil pyHkuuu no 6aze. CoiicTBa pyHKIMI UMErOINX
npezen mo 6ase.

2. Ilpenen no I'eifHe. DKBUBaAJIEHTHOCTD ABYX ONPEEICHH Mpeiesa B Cilydae CYETHO-IOPOXKAEHHBIX
0a3. DKBUBaJIEHTHBIE 0a3bl, (PUIBTPHI.

Pazoen 4

Tema 1.1. Heonpenen€uusplii nHTErpai

1. OcHoBHble onpeneneHus. CBONCTBA HeOIIpeAeIeHHOTo HHTerpaia. Tabmuia nepBoodpasHbIX
OCHOBHBIX DJIEMEHTAPHBIX (QYHKIINH.

2. aTerpupoBaHre METOI0M 3aMEHBI 1 METOJIOM TTOIBE/ICHUS (PYHKIIMH 1101 3HAK T de-peHiuaia.
3. UHTerpupoBanue GyHKIUHI 110 YaCTSM.

4. VlaterpupoBaHye parMOHATbHBIX (QYHKIHA.

5. UnTerpupoBanue ApoOHO-IHHEHHBIX HPPALMOHATBHOCTEN.

6. nddepeHumanbHbiii OUHOM.

7. NnTerpupoBanue KBaApaTHUHBIX UppalroHaabHocTed. [loncraHoBKM Ditnepa.

8. HTerpupoBaHye TPUrOHOMETPUUECKUX BBIPAKEHUH. Y HUBEpCcalIbHAs TPUTOHOMETPUYECKast
MIOJICTAaHOBKA.

Pa3zoen 5

Tema 2.1. OnpenenénHblil HHTETpa

1. HaxoxneHue ornpenenaeHHbIX HHTerpanoB 1no ¢popmyie HetoTona-JleiiOnuna. 3ameHa rne-peMeHHbIX
Y MHTETPUPOBAHHE TI0 YACTSIM B OTPE/ICICHHOM WHTETpaje.



2. 'eomeTrpuyeckue U pU3HUECKUe MPUIIOKEHUS ONPEeICHHOT0 HHTerpaja. Beranciaenue miomanei
IUIOCKUX (PUTYp B I€KAPTOBBIX U MOJISIPHBIX KOOpIUHATaX. Beruucienne o0beMOB Tel U IUI0Iaaei
MoBepXHOCTeN BpanieHusd. Haxoxienue nestpa macc.

3. MHTerpain ¢ nepeMeHHbIM BEpXHUM IpeziesioM. HenpepbIBHOCTh HHTErpajia 10 BEpXHEMY IIpeeny.
JuddepenurpoBanue nHTErpasa o NepeMeHHoOMy Ipezeny.

Tewma 2.2. HecoOCTBEHHBIE HHTETPAJIBI

1. Beruucnenue HecoOCTBEHHBIX HHTETPANIOB 1o hopmysie HproToHa-JIeloHMIIa.

2. UccnenoBaHue Ha CXOMMOCTb HHTETPAIOB OT 3HAKOIIOCTOSIHHBIX (PYHKIMI ¢ 01HOM 0coOoi
TOYKOM.

3. UccnenoBanue Ha CXOAMMOCTb MHTEIPAJIOB OT 3HAKOMOCTOSHHBIX (DYHKIIUH C HECKOJIBKUMHU
0COOBIMU TOYKAMH.

4. UccnenoBaHue Ha CXOMMOCTb MHTETPAJIOB OT 3HAKONepeMeHHbIX GyHKuui. [IpusHaku A6ens u
Jlupuxie cXoAUMOCTH HECOOCTBEHHOI'O MHTErpaa.

5. AGco0THAs CXOAMMOCTh HecOOCTBEHHBIX MHTerpasioB. Kpurepuit Komu cxoaumoctu
HECOOCTBEHHOI'0 UHTErpaa.

Tewma 2.3. MeTpuieckre mpoCcTpaHCTBa

1. IlonsTHe MeTpruyecKkoro npocrpanctsa. IlonsaTiHe HOpMUPOBAHHOTO IpocTpaHcTBa. [Ipumepsl
METPUUYECKUX U HOPMHUPOBAHHBIX IPOCTPAHCTB.

2. OxpectHOCTH. OTKPBITHIE  3aMKHYTHIE MHOXKECTBA, CBS3b MEKIY HUMH. BHYTpEHHOCTS,
IIPOU3BOIHOE MHO>KECTBO, 3aMbIKaHHME, BHEITHOCTD, TPaHMIIA.

3. Ilpeaen ¢pyHKIMHU CO 3HAYEHUSMH B METpUUECKOM IIpocTpaHcTBe. CBolicTBa npeaena. [Ipenen
nociuenoBarenbHOCTU. [lpeaen pyHKIuU B TOUKe.

Tema 2.4. KoMIakTHOCTh B METPUYECKUX ITPOCTPAHCTBAX

1. ITonuble npoctpancTBa. [IpruMepbl HOIHBIX IPOCTPAHCTB.

2. IlpeaxoMIakTHbIE U KOMIIAKTHbIE MHOXKeCTBa. KpuTepuii KOMIIakTHOCTH METPUYECKOTO
pocTpancTBa. KOMIakTHOCTh B TEPMHHAX IOKPBITHH.

Tema 2.5. HenpepsIBHBIE 0TOOpaKEHUSI METPUYECKUX IPOCTPAHCTB

1. HenpepsiBHOCTH B Touke. HenmpepbpIBHOCTS Ha MHOXKECTBE. JIOKanbHbIE CBOMCTBA HEMPE-PhIBHBIX
(byHKIMA.

2. OCHOBHBIE TEOPEMBI O HENIPEPBIBHBIX (QyHKIMAX. CBOICTBA (PYHKIMIL, HEIPEPBIBHBIX Ha
KOMIIaKTax.

3. [IpuHIMI CKUMAFOIIUX OTOOPAXKEHUH U €TO IPUMEHEHHS.

Tema 3.1. IIpousBonubie 1 muddepeHranbl GyHKINNH MHOTUX TEPEMEHHBIX.

1. HaxoxeHune yacTHBIX MPOU3BOAHBIX U MU epeHianon nepsoro nopsaka. Mccienopanue
¢byHKuMi Ha MU PepeHITPYEMOCTb.

2. 'eoMeTpHUYECKHi CMBICIT YaCTHBIX MPOU3BOAHBIX. KacarenpHas MI0CKOCTh, TOBEPXHOCTH YPOBHS,
IpaJlueHT.

3. HaxoxxneHne yacTHBIX IPOU3BOIHBIX U (D PepeHIInanoB BEICIINX MTOPSAKOB.

4. ®opmyna Teitnopa ans GyHKIMI MHOTMX iepeMeHHbIX. Vicnonbp3oBanue hopmyssl Teitnopa aiis
MPUOIMKEHHBIX BBIYMCICHUH.

Tema 3.2. JIokasbHBIE SKCTPEMYMBI (PYHKITHIT MHOTHX ITEPEMEHHBIX

1. HaxoxieHue JJOKaabHBIX IKCTPEMYMOB (YHKIMII MHOTUX MIEpEMEHHBIX.

Tema 3.3. HesiBHbIe hyHKLINN

1. HaxoxieHre yaCTHBIX MPOU3BOAHBIX U AU pepeHnanos HesiBHOU pyHkuuu. MccnenoBanue Ha
HKCTPEMYM HESIBHO 3a/1aHHOM (PYHKIINU.

2. HaxosxJieHre YaCTHBIX TIPOU3BOTHBIX U TP GEPEHITNATIOB CHCTEMa HESIBHBIX (DYHKITHIA.
['eomeTprueckue NpuIoKeHus: TEOPUH HEABHBIX (PYHKIINH.

3. 3aMeHa mepeMeHHBIX B TU(PepeHIaTHHBIX BRIPAKCHUSIX.

Tema 3.4. YcnoBHBIN SKCTpEMYM

1. HaxoxieHue yCIOBHBIX IKCTPEMYMOB METO/I0M CBOOOHBIX (D (HEPEHIINATIOB U METOI0M
MHOXkUTENeH Jlarpanxa.

2 CEMECTP



Paszoen 1

Tema 1.1. YnucnoBsie psbl

1. UccnenoBanue cX0AMMOCTH 3HAaKONIOCTOSIHHBIXPAA0B. [ [pru3Haku cpaBHeHus. IHTerpanbHbIi
npusHak Komm-MaknopeHa.

2. VccnenoBanue cX0AMMOCTH 3HaKoIepeMeHHbIX psiioB. [Ipu3naku JleliOnuna, Adens u dupuxie.
AOGcooTHAs CXOTUMOCTD PS/IOB.

3. UccrnenoBanue CXOAMMOCTH TBOMHBIX U TIOBTOPHBIX PSIJIOB.

4. UccnenoBanue CXOAMMOCTH OECKOHEUHBIX TTPOU3BEICHUH.

Pazoen 2

Tema 2.1. ®yHKIMOHAIBHBIE TTOCIEAOBATEIHFHOCTH U PSIIBI

1. HaxoxieHrne MHOXKEeCTBA CXOIUMOCTH (DYHKIIMOHATBHOU MOCIEeI0BATEIbHOCTH U €€ IIpe-AeNIbHOM
GdhyHKIUN.

2. UccnenoBanue nocie0BaTeIbHOCTH (QYHKIIUI HA PABHOMEPHYIO CXOJIUMOCTb.

3. UccnenoBanue GyHKIIMOHATIBHOTO PsiJia HA PABHOMEPHYIO cX0AUMOCTh. [Ipu3naku BeliepmTpacca,
AGens u Jlupuxie paBHOMEPHOUW cXoauMocTH (PyHKIIMOHAIBHOTO psiga. Kpurepuit Komm
PaBHOMEPHOU CXOIMMOCTH (DYHKIIMOHAIBHOTO Ps/Ia.

4. IlpenenpHblii Iepexo/1 o1 3HAKOM MHTErpajia U Npou3BogHON. [lowieHHOe HHTErpupOBaHUE U
T pepeHIpoBaHue.

Tewma 2.2. CTeneHHBIC psIBI

1. HaxoxaeHue paanyca U HHTEpBalla CXOUMOCTHU cTeneHHOoro psana. ®opmyna Komu-Agamapa.
JlelicTBUA CO CTETIEHHBIMU PSIaMH.

2. Psan Teitnopa. Pa3noxenrne OCHOBHBIX JIEMEHTapHBIX QyHKIHIA B psin Teinopa. Paznoxxenue
¢bynkuuii B psan Telinopa.

3. CymmupoBaHue cTeneHHbIX psiioB. @opmyisl Ditniepa. CBoiicTBa rurepOonnueckux GyHKIUH.
Tema 2.3. Pl @ypbe

1. Paznoxxenue ¢pyukuuii B psg Oypbe Ha IpoMekyTKe [-1, Tt]. Pa3ioxkeHue no cuHycam u 1o
KocuHycaM. Paznoxkenue QpyHKINN B TPUTOHOMETPUYECKH Psiji Ha TPOU3BOJILHOM ITPOMEKYTKE.

2. I[lounennoe unterpupoBanue u quddepenunponanue psaoB Oypre. Cymmuponanue panoB Oypoe.
Paszoen 3

Tewma 3.1. IHTETpasl, 3aBUCAIINE OT TAPAMETPOB

1. UccnenoBanre paBHOMEPHOM CXOAMMOCTH MapaMeTpUIeCKUX UHTerpaioB. MHTerpupoBanue u
nuddepeHIMpOBaHIE UHTETPAIOB IO MapamMeTpy.

2. Beruncnenue onpeneneHHbIX HHTETPAIOB METOIOM BBEJICHHS TapaMeTpa.

Tema 3.2. DiinepoBsl HHTETPAJIbI

1. F'amma-dynkmus. bera-¢pyakius. Berancnenue onpeaeneHHbIX HHTETPAIoB ¢ TOMOIIBIO raMMa- U
Oeta-pyHKUUI.

Tewma 3.3. [IpeoOpazoBanue Dypre

1. CroiictBa mpeobpaszoBanus Pypbe. Popmyia oOpaleHus.

2. HaxoxxneHnue npeobpazoBanuii Pypee.

Tema 3.4. ACUMIITOTHYECKHE PA3NIOKEHUS

1. HaxoxeHre aCHMITOTUYECKUX pa3ioskeHu pyHkuuid. JleiicTBrs Ha/l aCHMITOTUYECKUMU
Pa3IoKEHUSIMHU.

2. ®opmyna cymMmMupoBaHus Diepa-MakiiopeHa.

3. HaxoxaeHune acMMITOTHK MapaMeTpudeckux HHTerpanoB. Jlemma Batcona u metop Jlamnaca.

Pa3zoen 4

Tema 1.1. Mepa Xopnana

1. Kpurepuit namepumoctu MHOkecTBa 1o JKopaany. CBoiicTBa H3MEpUMbIX MHOKECTB. Mepa
IIPSIMOTO MTPOU3BEACHUS MHOKECTB. BaxkHeine npuMepsl N3MEPUMBIX MHOYKECTB.

Tema 1.2. KpaTnslit nuaTerpan Pumana

1. CBezneHue ABOMHOIO MHTErpasia K MoBTOpHOMY. [lepemena rnopsijika MHTErpupoBaHUs B TBOWHOM
UHTETpae.

2. 3aMeHa IepeMEeHHBIX B IBOWHOM HHTETpaJIe.



3. CBenieHne TpOMHOTO MHTETpajia K MOBTOpHOMY. IlepeMeHa nopsika HHTErpUpPOBaHUs B TPOHHOM
UHTErpaie.
4. 3ameHa IEpeMEHHBIX B TPOMHOM UHTETrpaIe.
5. 'eomerpuyeckuii 1 (pU3NIECKU TPUIIOKEHUS TBOMHBIX U TPOWHBIX HHTETPAJIOB.
Tema 1.3. HecoOcTBEHHBIE KpaTHBIE UHTETPAJIBI
1. MccnenoBanue Ha CXOAUMOCTh HECOOCTBEHHBIX KPATHBIX MHTETPAJIOB.
Pazoen 5
Tema 2.1. Kpusbie
1. ITapameTrpu3zanus MIOCKUX U IPOCTPAHCTBEHHBIX KPUBBIX.
2. Haxoxaenue 1yiuH KpuBbIX. HaTypanbpHas napameTrpusanusi.
Tema 2.2. KpuBonuHeiiHbIE HHTETPAJIb
1. Boluucnenue KpuBOJIUHEHHBIX HHTETPAIIOB IEPBOTO POA.
2. Beruucrienre KpUBOJUHEHHBIX HHTETPAIIOB BTOPOTO POA.
3. ®dusnveckue MpUIOKEHHsI KPUBOJIMHEWHBIX HHTETPAJIOB.
Tema 2.3. IloreHunanbHbIE BEKTOPHBIE M1OJIS
1. ITporepka ycnowuii moaHoro nuddepeHimana B O{HOCBI3HON 001aCTH.
2. ®opmyna HetotoHa-Jleitbuuna 115 GyHKIIMKU MHOTHX MTEPEeMEHHBIX. POTOp BeKTOpHOTO MOJIS.
[upkynsauus BEKTOPHOIO MO BJIOJIb 3AMKHYTOH KPUBOH.
Tema 2.4. ®opmymna ['puna
1. Beiuucnenue ABOMHBIX HHTETPAJIOB C TOMOIIBI0 popMyJsl I'puHa. Beruncnenue niomanei npu
IIOMOIIM KPUBOJIMHEHHBIX HHTETpasoB. Paznuunsie popmsel 3anucu Gpopmyisl ['puHa.
Pazoen 6
Tewma 3.1. [ToBepxHOCTH
1. ITapameTpu3arysi HOBEPXHOCTEH.
2. HaxoxneHue kacaTelbHOU MJIOCKOCTH M HOpManu. Beruncienue nepBoil kBagpatuuHoil popmy
IIOBEPXHOCTH.
3. Beruncnenue niomiaiei HoBepxXHOCTEH.
Tema 3.2. IloBepXHOCTHBIE UHTETPaIbI
1. BriuncieHne NoBepXHOCTHBIX HHTETPAJIOB IEPBOIO PoJia.
2. BeruncneHue noBepXHOCTHBIX MHTErPaoB BTOPOTO POja.
3. l'eomerpuyeckue u pU3MUECKUE PUITOKEHUS TOBEPXHOCTHBIX HHTETPAJIOB.
Tewma 3.3. ®opmyna Ctokca
1. BeiuucrieHue noBepXHOCTHBIX MHTETPAIOB IpH oMot popmysnsl Ctokca. Pasnuunbie popmbl
3anucu popmyibsl CTokca.
Tema 3.4. ®opmymna ["aycca-OcTporpaackoro
1. BriunicieHue NoBEepXHOCTHBIX HHTErpasIoB MpH nomouu ¢popmyisl Octporpaackoro-I'aycca.
Brruncnenne 06beMOB IIpH TOMOIIY TOBEPXHOCTHBIX UHTErpajioB. Paznuynble popMbl 3anucu
¢dopmysl Octporpaackoro-I'aycca.
Tema 3.5. O6mas popmyna Ctokca
1. BriunicieHue BHEIIHET 0 TPOU3BE/IeHUs U BHEIIHEro Tudepenmana auddepeHunanbHbIx Gopm.
2. 3aMeHa epeMeHHBIX B T depeHaIbHoN GopMe.
3. Obwmas popmyna Crokca. Jlemma Ilyankape. @usnueckue npunoxenus quddepeHnnanbHbIX
hopm.
7. Tembl 1a0opaTopHBIX padoT (JIaGopaTopHbIi NPaKTHKYM)
He npenycmorpens! yuedusim miianom OOIL.
8. [IpumepHasi TeMATHKA KYPCOBBIX padoT
He npexycmotpens! yuebubim mtanom OOI

5.00pa3oBaTe/ibHbIE TEXHOJIOTHHI



AKTHUBHBIE U UHTEPAKTUBHbIE (OPMBI: JIEKIIUU, MPAKTUYECKUE 3aHATHS, KOHTPOJIbHBIE pPabOTHI,
KOJUIOKBUYMBI, 3a4€Thl U JK3aMEHbl. B TeueHune ceMecTpoB CTYIEHTHl pellaloT 3a/adyl, YKa3aHHbIE

MMperogaBarciicM.

6. YueOHO-MeTOAMYECKOE o0ecrieyeHue caMoCTOSTeIbHOM padoThl CTyAeHTOB. OLleHOYHbIe
CPeACTBA JJIsl TEKYILIEer0 KOHTPOJIA YCIIeBAeMOCTH, IPOMEKYTOYHOM aTTeCTAllMH 110 HTOraM
OCBOCHHS TUCHUILINHBI.

IInan camocTosATEIbHOI PadOThI

Ne n/m HaumMeHnoBaHue TeMBbI Buj camocrosiTesibHOM padoThI

Cemectp-1 DnEeMEHTHI TEOPUU KonrponsHast padora Ne 1
MHOKECTB.

1.1--1.3

JlecTBUTENBHBIC YHCTIA.
YucnoBble PYHKIIHH.

2.1-3.1 [Ipenen yucinoBoi HccnenoBarensckas JOMAaIIHAS
IOCJICOBATEIIBHOCTH. paGota Nel

[Ipenen uncioBou
(GyHKLIUN.
[TIpouzBoanas u
muddepeHImal.

3.2-34 OCHOBHBIE TEOPEMBI O Kontposnbnas pabora Ne2
mddepeHrpyemMbIx
¢bynkuusx. [TpaBuio
Jlonurans. Popmyna

Tenmnopa.
3.5-3.6 Jlpunoxenue UccnenoBarenbckas JOMAaIIHASL
Au(hepeHIHATEHOTO pabota Ne2

UCUHUCIIEHUS K
MCCJIEIOBAHUIO (PYHKITUH.
OOGiee noHsATHE Mpeena.
Heonpenenenusiin Kontponbnas padora Ne 1
uHTerpan. OnpeaeneHHblil
112122 unterpai. HecoGcTBeHHBIE
UHTETpabl.

23,25, 31 Mertpuueckue Teopernuecknii Tect Nel
POCTPaHCTBA
.HenpepbIBHOCTH CIIOKHOU
¢bynkunu. OyHKkuun
MHOTHX ITEPEMEHHBIX.
3.2,3.3,34 [TpousBoHbIE U KonrtpomnsHast pabora Ne 2
g depeHimans QyHKIu
MHOTHX MEPEMEHHBIX.
®opmyna Teitopa.
JlokasibHBIE SKCTPEMYMBI.
Y CIIOBHBIN 3KCTPEMYM.




Cemectp-2 YucnoBble psabl. KonrpomnsHast padora Ne 1
DyHKIHMOHATIBHBIE
11,21, HOCJIE0BATENBHOCTH 1
PSIBI

2.2-2.3 Crenennsie psiibl. Psijbl HccnenoBarennckas JOMAIIHSSA
Dypbe pabota Nel

3.1- 34 WuTerpainsl, 3aBucsmme or | Teopernueckuii tect Nel
MapaMeTpoB. DJIEPOBBI
WHTETpabl.
[TpeobpazoBanue ypoe.
ACHUMIITOTUYECKHE
pasioKeHusl.

Mepa XKopnana. KpatHsie Teopetnuecknii Tect Nel
uHTerpaisl Pumana.
11,12,21, | KpartHble HecOOCTBEHHbIE
UHTETpabl.

2.2-24 KpuBonuneiinsie Teopernueckuii Tect Nel
UHTErpajbl.
IloreHumanpHbIC
BeKTOpHBIE 1oJis1. Dopmyia
I'puna.

3.1-3.3 [ToBepxHOCTH. HccnenoBaTenbckas JOMAIIHSSA
[loBepxHOCTHBIE pabota Ne 3

uHTerpaibsl. @opmyna
Crokca.

3.4-35 ®opmyma ["aycca- KonTponbras padorta Ne 1
Octporpazackoro. O6mas
dbopmyna Crokca.

OIIEHO‘—IHLIe CpeacTBa AJisl TEKyIIEro KOHTPOJISA yCIIEeBA€EMOCTH U l'lpOMe)KyTO'—lHOﬁ aTTeCTallun

KpuTtepun oneHKH NpoMe:KyTOYHOM aTTecTAMHA B (popMe 3a4eTa

Ouenka | XapakTepucTHKa TpeOOBaHHM K pe3yabTaTaM aTTecTaluu B (hopMme 3auera

«3auTeHo» Teopernueckoe conepkaHue Kypca OCBOCHO MOJIHOCThIO 6€3 MpoOesoB Win B
LIEJIOM, UJTH OO0JIbLIeH YacThi0, HEOOXOUMbIE IPAKTUUECKHUE HAaBBIKU PaOOTHI C
OCBOEHHBIM MaTepHagoM c(hOpMUPOBAHBI UM B OCHOBHOM C()OPMHUPOBAHBI,
BCE WJIN OOJBIIMHCTBO MPEAYCMOTPEHHBIX pabouell mporpaMmMon yueOHbIX
3aJJaHU} BBINOJHEHBI, OT/I€JIbHbIE U3 BHITIOJHEHHBIX 33/1aHUN COJIepKaT
OLLIMOKH.

«He 3autreHo» TCOpeTI/I‘IeCKOC COACPIKaHUEC KypCa OCBOCHO YaCTUYHO, HCO6XOJII/IMBIe HaBBbIKH

pa6OTLI HC C(bOpMI/IpOBaHLI N C(I)OpMI/IpOBaHBI OTACIBHBIC U3 HUX,




OOJIBITMHCTBO NPEAYCMOTPEHHBIX paboueil yueOHo mporpaMMoii 3a1aHuil He
BBINOJIHEHO JTMOO0 BBINMOIHEHO C IPyObIMH OIIMOKAaMH, KAUeCTBO MX

BBITIOJTHCHHA OLICHCHO YK CJIIOM 63J'IJ'IOB, OJU3KUM K MHUHHUMYMY.

Kpurepun onieHKH NPOMeKYTOYHOM aTTecTaluu B (popMe IK3aMeHa

Onenka XapakTepucTuka TpeOOBaHUI K pe3ysibTaTaM aTTeCTalluu B popme
9K3aMeHa
«OTIMYHO» Teopetnueckoe colepkaHue Kypca OCBOCHO IOJHOCTBIO  0e3

npoOesyoB, CHUCTEMHO U TIyOOKO, HEOOXOJWMbIC TPAKTUYECKUE HABBIKH
paboThI ¢ OCBOCHHBIM MaTepHalioM COPMHPOBAHBI, BCE MPEITyCMOTPEHHBIC
paboueii yueOHON mporpaMmoi ydeOHbIE 3a/1aHUs BBIOJTHEHBI 0€3ynpeyHo,
KaueCTBO HX BBHIMIOJIHEHHUS OIICHEHO 4YHUCIOM 0ayuioB, OJMU3KUM K
MaKCUMYMY.

«Xopomio» TeopeTtnueckoe cojaep:kaHHe Kypca OCBOEHO B IielioM 0e3 mpoOenos,
HEOOXOUMBIC MPAKTHYECKUE HABBIKK pa0OTHl C OCBOCHHBIM MaTEpHUaIOM B
OCHOBHOM  c(OpPMHUPOBaHbBI, MPEAYCMOTpPEHHbIe paboyeil  yueOHOI
MpOrpaMMoii yueOHbIe 3a/1aHUs BBHITIOTHEHBI C OTJCIbHBIMH HETOYHOCTSIMH,
Ka4yeCTBO BBIMIOJIHEHHUS OOJBIIMHCTBA 3aJaHUN OLIEHEHO YHCIOM OAalljioB,
ONMU3KUM K MaKCUMYMY.

«Y 1OBIETBOPUT Teoperuueckoe cojepkaHHe Kypca OCBOEHO OoJbIIeld 4acTbio, HO
eJIbHO» npobensl  HE  HOCAT — CYLIECTBEHHOIO  XapakTepa, HEOOXOIMMbIe
MPAKTUYECKHE HABBIKM pabOThl C OCBOEHHBIM MaTepUAJIOM B OCHOBHOM
cOopMHpOBaHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX pabouelt ydeOHOMU
porpamMMoil y4eOHBIX 3aJaHUI BBIIOJHEHBI, OTACIbHBIE M3 BBHIMTOJIHEHHBIX
3a/IaHUI COJIEPIKAT OIITHOKH.

«Heynosnersop Teopetnueckoe  coaepkaHue Kypca OCBOEHO YaCTUYHO,
UTEIIBHOY HE00XO/MMBbIE HaBBIKM pabOThl HE CGHOPMHUPOBAHBI WM C(HOPMHUPOBAHBI
OT/eNbHbIE U3 HHUX, OOJBIIMHCTBO IpPEIyCMOTPEHHBIX paboueill yueOHOI
nporpaMMoil ydeOHBIX 3aJaHUi HE BBINOJHEHO JHOO BBIIOJHEHO C
rpyObIMH OIIMOKAaMHU, KA4€CTBO HMX BBIMOJHEHUS OIEHEHO 4YMciIoM Oasios,
OJIM3KUM K MUHUMYMY.

MeToanuyeckne yKa3aHUs 10 OPraHu3alui CAMOCTOSAITeIbHO PA00ThI CTY/IECHTOB
CamocrosiTenpHas paboTa SBISIETCS OJHUM W3 BHJIOB YUEOHOU ACATEIHHOCTH OOYYArOIIMXCS,
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITENIHOCTH, OTBETCTBEHHOCTH M OPTaHM30BAHHOCTH, TBOPYECKOTO
M0/IX0J1a K PELIeHHUI0 pobiieM y4eOHOro U Mpo¢ecCUOHANIBHOIO YPOBHS.



AynuTOpHAas caMOCTOsTENbHAs paboTa Mo yueOHOM TUCIUIUIMHE OCYIIECTBIISIETCS Ha y4eOHBIX
3aHATHAX 0] HETIOCPEICTBEHHBIM PYKOBOACTBOM IIPENIOAABATENS U 110 €0 3aJaHMIO.

BHueaynuropHas camocTosiTenibHasi paboTa BBIIMOIHSAETCS 110 3a/IaHUIO MPeroaaBareis 6e3 ero
HENOCPEACTBEHHOIO y4acTHsl.

Bunel 3amanuii 111 BHEay TMTOPHOM CaMOCTOSITEIbHON PabOTHI, MX XapaKkTep, yYUTHIBATh
ceuu(uKy u3ydaemoil yueOHO! TUCIUILIMHBI, HHAUBUyaIbHbIE 0COOCHHOCTH 00YYarOmErocs.

KonTtpons camocTosiTenbHOM paboThl U OLIEHKA €€ Pe3yIbTaTOB OPraHU3yeTCsl KaK €IUHCTBO
IByX hopm:

1. CAMOKOHTPOJIb U CAMOOLIEHKA 00yYaroIIerocs;

2. KOHTPOJIb U OLIEHKA CO CTOPOHBI ITPEI01aBaTellsl.

Opranunsanus 4 pyKoBOJCTBO ayIMTOPHON CAMOCTOAITEIbLHON PadoThI

AyauTopHas caMOCTOsITeNIbHAS paboTa M0 JUCHUIUIMHE BBITOTHACTCSA Ha YU€OHBIX 3aHATHUAX MO
HENOCPEACTBEHHBIM PYKOBOJICTBOM NPENOIABATEINS U 10 €T0 3a/1aHUIO.

OCHOBHBIMU BUJAMU ayIUTOPHOM pabOTHI CAMOCTOSATENIbLHONW paOOTHI SIBIISIOTCA:

- BBIIOJHEHUE J1a0OpPaTOPHBIX M MPAKTUYECKUX pabOT OCYyLIECTBISETCA Ha J1abOpaTOpHBIX U
MPAKTUYECKUX 3aHATUSX B COOTBETCTBUU C rpadukoMm ydyeOHoro mpomecca. s oOecrneueHus
CaMOCTOSITENIbHOW  pa0oThl NpenojaBaTesiMM  pa3pabaThIBAIOTCS METOAMYECKUE YKa3aHUs 110
BBITTOJIHEHUIO JTAOOPAaTOPHOH /MPAaKTUIECKOI paboTHI.

Pabora ¢ nutepaTypoi, ApyrUMH UCTOYHUKAMH MH(MOPMALUH, B T.4. 3JEKTPOHHBIMH, MOXKET
peann30BBIBATHCSI HA CEMHUHAPCKUX M MPAKTUYECKUX 3aHATUAX. J[aHHBIE MCTOYHHKH WHGOpMaLUU
MOTYT OBITh INpEJICTaBIE€Hbl Ha OyMa)XHOM H/WIM 3JEKTPOHHOM HOCUTENSAX, B TOM YHUCIIE, B CETH
HurepHer.

[IpenonaBaTens GopMyIHPYET 1ENb pabOTHI C JaHHBIM U UCTOYHUKOM MH()OPMAIIUH, ONpEIesieT
BpeMs Ha popaboTKy JOKyMEHTa U (hOpMy OTYETHOCTH.

CaMo ¥ B3aMMOIIPOBEPKA BBINOJIHEHHBIX 3a/laHUM Yallle BCETO HUCIIOJIb3YETCSl HA CEMUHAPCKOM,
MPAaKTUYECKOM U JPYrux BUIaX 3aHsATUi. [IpoOiaemHas /cuTyanioHHas 3a7a4a JI0JKHA UMETh YETKYIO
(GopMyIMPOBKY, K HEM JOJKHBI OBITh TOCTABJIECHBI BONPOCHI, OTBETHI HA KOTOPbIE HEOOXOAUMO HAWTH
u obocHOBaTh. KpuTepuu OLEHKM NPaBHILHOCTH pPEUICHHS MPOOIEMHON/CUTYAalIMOHHONW 3a/1aun
JIOJKHBI OBITh U3BECTHBI BCEM 00YUYaIOLIMMCS.

Oprasusanus 1 pyKOBOACTBO BHEAyIMTOPHOM padoThl

BueaynutopHas camocTosiTenbHas paboTa BBITOJIHAETCS 0 3a/laHUI0 TpernoiaBaresi, Ho 0e3 ero
HEMOCPEACTBEHHOI'O yYacTHSI.

[Ipu mnpenbsiBneHMH BUIOB 3aJaHUN HAa BHEAYAUTOPHYIO CAMOCTOATEIBHYIO paldoTy
pEKOMEHAYeTCs UCMONb30BaTh JIU(p(EpPeHIUPOBAHHBIM MOAX0A K YPOBHIO HOJATOTOBICHHOCTH
oOyuatomerocsi. [lepen BbINOTHEHHEM BHEAYIUTOPHOM CaMOCTOSITENIBHOM pabOThl MIpenoaaBaTesb
IIPOBOAUT KOHCYJIBTALUIO C ONpPEACICHUEM LENH 3aJaHMs, €r0 COJEP)KaHUs, CPOKOB BBIIIOJIHEHHS,
OpPUEHTHUPOBOYHOTO 00beMa pabdoThl, OCHOBHBIX TpeOOBaHMI K pe3yiabTaTam paboThl, KpUTEPHEB
OLIEHKH, (OpM KOHTpOJII M TepeuHs JuTeparypbl. B mpolecce KOHCyNIbTallUM IpenoaaBaTeslb
MPEeNYNPERAAET O BOSMOKHBIX TUIIMYHBIX OLIMOKAX, BCTPEYAIOUINXCS MTPH BBHIIOJTHEHUH 331aHUS.

Jns  MeToauuyeckoro oOecredyeHus: M PYKOBOJCTBA CaMOCTOSITEIbHOM paboToil B
00pa3oBaTeIbHOM YUPEKJIECHUU pa3palaThIBAIOTCA YUeOHBIE MOCOOMS, METOAMYECKUE PEKOMEH AN
[0 CaMOCTOSITEIbHON MOJATOTOBKE K Pa3IMYHBIM BHJAM 3aHATHH C y4€TOM CIEHUAIBHOCTH y4eOHOM
JTUCITUTIIMHBI, OCOOCHHOCTEH KOHTHHIEHTA CTYJIEHTOB, 00beMa M COACPKAHUS CaMOCTOSTEIHHOU
paboThl, hOpM KOHTPOJIS U T.II.

CamocTosiTenbHast paboTa MOXKET OCYIIECTBISATHCS UHIMBUIYaIbHO WM IPYNIIaMU CTYJEHTOB
B 3aBHCUMOCTH OT IeNM, 00beMa, KOHKPETHOM TEMaTHKH CaMOCTOSTeNbHOW paboThl, YpPOBHS
CII0)KHOCTH, YPOBHS MTOJATOTOBIEHHOCTH 00yYarOIINXCS.

Bunamu 3aianuii 1715 BHeayIMTOPHOM CaMOCTOSITENIbHON pabOThI MOTYT OBITh:

- JUIs OBNAJACHMUS 3HAHMSIMM: YTEHHUS TEKCTa; COCTAaBJIEHUs IUIaHa TeKcTa; TIpaduyeckoe
n300pakeHNe CTPYKTYpbl TEKCTa; KOHCIEKTHMPOBAHWE TEKCTa; BBIMMCKM U3 TeKcTa; paboTa co
CIIOBapsIMM M CIIpaBOYHMKAM; y4yeOHO-HUccliefoBaTenabckas paboTa; HCHOJIb30BaHUE ayquo H
BUJIE03AIIMCEN, KOMIIBIOTEPHON TEXHUKH U VIHTEpHET pecypcoB U 1Ip.;



- JUTSI 3aKpEeIJICHUs U CUCTEMaTH3allMK 3HaHUK: paboTa ¢ KOHCIIEKTOM JIEKIIMHU; TOBTOpHAas paboTa
HaJl y4eOHBIM MaTe€pHajoM; COCTaBJICHHWE IIJIaHA, TE3WCOB OTBETA; COCTABJICHHE TaOIHI], peOyCOB,
KpPOCCBOPZOB, TJIOCCapHsl Ul CHCTEMAaTH3allMd Y4eOHOTO MaTepuasa; H3y4eHHEe CIOBapei,
CIPAaBOYHHMKOB; OTBEThl Ha KOHTPOJIbHBIE BOMPOCHI; aHAIMTUYEecKas 00paboTKa TEKCTa; MOATOTOBKA
COOOIIEHUH K BBICTYIUICHUIO HA CEMHHApE, KOHPEPEHIINN; TIOTOTOBKA

pedepaToB, TOKIaA0B; cOCTaBiIeHUE Onorpadui, 3a1aHuii B TECTOBOU (hopme U Ap.

- s GOpMHpPOBAaHMS YMEHHI: peleHHe 3aady M YIOpaKHEHWH N0 o0pasily; peleHue
BapUAaTHBHBIX 3aJ[a4 U YIPaXXHEHHI; COCTABICHHUE CXEM; PELICHHE CUTYAIlHOHHBIX TPOU3BOJICTBEHHBIX
3aj1a; MOATOTOBKA K JIEIOBBIM M POJIEBBIM UTPaM; MPOESKTUPOBAHUE U MOJICIUPOBAHUE PA3HBIX BUIOB U
KOMITOHEHTOB MPOGECCHOHANBHON N1eATeIbHOCTH, MOATOTOBKA MPE3eHTALUN, TBOPUECKUX MPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBITYCKHBIX PadOT; OMBITHO-3KCIIEPUMEHTANIbHAS pab0Ta; MPOSKTUPOBAHUE U
MOJIETTUPOBAHUE Pa3HBIX BUJIOB U KOMIIOHEHTOB MPO(ECCHOHANBLHOM IeSATEIILHOCTH U JP.

Hnst  oOecriedyeHHss  BHEAYJUTOPHOM  CaMOCTOSTENBHOH  pabOTBl 1O  JUCLUIUIMHE
npernojaBaTesieM pa3pabarbiBacTcsi NepedeHb 3aJlaHui Uil CaMOCTOSITENIbHOM paboThl, KOTOPBIN
HeoO0xoauM 1711 3(h(HEeKTUBHOTO yIpaBieHUs JaHHBIM BHJIOM y4EOHOM NesTeTbHOCTH 00YyJarOIIUXCsl.

[IpenogaBaTenb OCYIIECTBISIET YIIPABICHUE CAMOCTOSATEIbHON paboOTOM, peryiupyer ee o0bem
Ha OJHO Y4eOHOE 3aHITHE M OCYIIECTBIISET KOHTPOJIb BBIMOJHEHUS BCEMHU CTyIEHTaMU Tpynubl. Jlis
ynoOcTBa TMpernojaBaTesib MOXXET BECTH BEJIOMOCTb YydeTa BBIMOJIHEHHS MHUHHUMYyMa 3aJIaHU,
HEOOXOAUMBI JJIS1 IOIYCKa K UTOTOBOW aTTECTALNH 110 AUCIUILIHHE.

B mpouecce camocTosiTenbHONW pabOTHI CTYIEHT MNpUOOpETaeT HaBBIKM CaMOOPTaHU3AIlHH,
CaMOKOHTPOJISl, CAMOYIPABJICHUS W CTAHOBUTCS AKTHBHBIM CaMOCTOSTEIBHBIM CYOBEKTOM Y4eOHOMH
JeSITeTbHOCTH.

CTyIeHT caMOCTOSITENIFHO OMpPEeNsieT PEKUM CBOCH BHEAyAUTOPHON pabOThl U Mepy Tpyaa,
3aTpauvBaeMoOro Ha OBJAQJCHHUE 3HAHUAMHU W YMEHHUSMU MO KaXKIOW TUCIUIUIMHE, BBITOJIHSAET
BHEAYJAUTOPHYIO pabOTy MO MHIMBHIYaTbHOMY IUIaHY, B 3aBHCHMOCTH OT COOCTBEHHOH IMOATOTOBKH,
OroKeTa BpEMEHHU U IPYTUX YCIOBUH.

ExenmHeBHO CTYINEHT [OJDKEH YIENSITh BBIMOJIHEHHIO BHEAYJUTOPHOM CaMOCTOSATEIbHON
paboThI B CpelHEM HE MEHEE 3 4acoB.

[Ipy BBINONHEHUHM BHEAYAUTOPHON CaMOCTOSITENILHONM pPAa0OTHI CTYJEHT HUMEET IpPaBo
o0pamiarbcsi K MPErnoAaBaTeNio 3a KOHCYAbTallMel C IeNbl0 YTOYHEHUs 3aJaHusi, (GopMbl KOHTPOIS
BBITTOJIHEHHOTO 33IaHU.

Marepuanbsl AJs NPOBeJCHHS TEKYILIEro M INMPOMEXKYTOYHOI0 KOHTPOJIS 3HAHUM
CTYIEeHTOB
Bonpocs! 1151 01leHKHM KayecTBa 0CBOCHMS AU CLHUIITTUHBI

=

OmnpeneneHne MHOXKECTBA, TOIMHOXKeCTBAa. MHOKECTBO, OTPaHUYEHHOE CBEPXY (CHHU3Y), IPOCTO
OIPaHUYEHHOE.

Omnpenenenne TOUHOW BepXHeH (HUKHEN ) TpaH! MHOXKECTBA.

Omnpenenenue NpocTou, cI0KHOM, 00paTHON (HyHKIHU.

OnpeneneHye YeTHOM, HEUETHON U TEPUOAMUECKON (DYHKIIUH.

Omnpenenenue Bo3pacraronie, yobIBaoIei, CTpOro MOHOTOHHOM (DYHKIIMH B TOUKE, Ha OTPE3Ke [a, b]
CrniocoObI 3a1aHus (QYHKIHH.

Omnpenenenue nocie0BaTeIbHOCTH.

Omnpenenenue nocieoBaTeIbHOCTH, OTPAaHUYEHHOM CBEpXY (CHU3Y), MPOCTO OrpaHUYEHHOM.
Omnpenenenne 6eckoHewHO 6010 (0. 0.) mocnenoBaTenbHOCTH (OECKOHEUHBIHN TIpeen).
10. Onpenenenune 6ecKOHEYHO MaJIOH (0. M.) TTOCIIE0BATEILHOCTH (HYJICBOH ITpeIelT)

11. JToka3ate TeopeMy 0 cymMMe ABYX 0.M. TIOCIIEI0BATEIHHOCTEH.

12. JToka3atk TeOpEeMy O Pa3HOCTH JBYX 0.M. ITOCIIEI0BATCILHOCTEH.

13. Jloka3ats TeopemMy 00 OTpaHUYEHHOCTH BYX 0.M. TIOCIIEIOBATEILHOCTEH.

14. Jloka3ats TeopeMy O MPOU3BEICHUN 0.M. Ha OTPaHUYEHHYIO TIOCIIEIOBATEIIEHOCTD.

15. lokazate Teopemy o nepexoze 6.M. B 6.0 mociae10BaTeIbHOCTh U HA00OPOT.

16. Onpenenenne cxoaIIeHCs TOCIEI0BATENBHOCTH (KOHEUHBIN Mpeen).

©COoONo GO rwd



17. Jloka3aTb OCHOBHYIO TEOPEMY O CXOISAIIEHCS TTOCIEA0BATEIHHOCTH.

18. Jloka3ath T€OpEMY O €AMHCTBEHHOCTH IIPeJiesia CXOAIICHCS TI0CIeI0BATEIbHOCTH.

19. JTokazathk TeopeMy 00 OTPaHMYEHHOCTH CXO/SIIEHCS TTOCIIeA0BATEILHOCTH.

20. Jloxa3atb TeopemMy 00 apu(pMETHICCKHX JICHCTBUAX CO CXOIAIIMMHUCS MOCIICIOBATEIBHOCTSIMH.
21. JlocTaTo4HbBIE YCIOBHS OTCYTCTBHSI IIPeJiesia MOCIeI0BaTCIbHOCTH.

22. OnipeesieHne pacxosAIICCs MOCIeI0BATEILHOCTH.

{2 Hsinf )l
23. Jlokasath OTCYTCTBHUE IIpeiesia MOCIeI0BaTEIIbHOCTH ’ TSIn\—2 nir,§COS > n)J
24. OmpeneneHue Bo3pacTarouieid, yObIBaroIel, CTporo MOHOTOHHOM IOCIIEI0BATEIEHOCTH.

25. OnpenenieHre HEBO3paCTArOIICH, HEYObIBAIOIIEeH, MOHOTOHHOM TTOCIIEI0BATEIHLHOCTH.
26. JlokasaTh TEOpEMY O CXOJIUMOCTH MOHOTOHHOM ?I‘paHI/I‘{eHﬁIOI/I [IOCJIEIOBATEIHLHOCTH.

(1)

27. TeopeMa 0 CXOUMOCTH TOCIIEA0BATSIIBHOCTH <| 1+ | F .

N

28. JlokazaTb TeopeMy O Ipezere MPOMEKyTOYHON MOCIIeJ0BATEIBHOCTH.
29. OnpeneneHre KOHEYHOTO U OECKOHEYHOTO MPeesioB (PYHKIINHU B TOUKE.
30. [locTaTouHble YCIOBHSI OTCYTCTBHS Ipezena (yHKINH.

31. Haiitu ipeaen pyukuuu f (X) =sin x, f (X) = COS X, IIpH X —>00,
32. Onpenenenue 0.M. 1 0.6. GyHKIINHN B TOUKE.
33. Onpenenenue 6.M. GYHKIIUN OJHOTO MOPSAKA.

34. Onpenenenue SKBUBAICHTHBIX 0.M. QYHKIIUI.
35. Onpenenenue 6.M. GyHKIMH 00Jiee BEICOKOTO MOPSIIKa MAJIIOCTH.

36. CoiicTBa 3HauKa © ( )

37. Onpenenenue 6.0. pyHKIMIA OTHOTO MOPSJIKA POCTA.

38. Onpenenenue 6.0. pyHKIMHU OOTIEE BEICOKOTO MOPSAIKA POCTA.

39. Jlokasats nepByIo T€OpeEMy O CYLIECTBOBAaHUHM Ipeziesia (PyHKIMH B TOUKE.

40. Teopema 00 apumeTnyecKux ASMCTBUSIX C TpeesiaMu (yHKIIHIA.

41. Onpenenenre 0AHOCTOPOHHUX (IIPAaBOTo U JIEBOTO) MPEIEoB (YHKIIUU B TOUKE.
42. Bropas Teopema 0 CyInieCTBOBAaHHUH Tpe/esia (YHKIUU B TOUKE.

43. Jloxa3zaTb TeopeMy 00 apu(pMETHIECKUX NEHCTBUSAX C HEMPEPHIBHBIMU (DYHKIIUAMH.
44. Jloxa3aTh MepBbIi 3aMevaTesIbHbIN Mpeel.

45. Jloka3aTb BTOpPOH 3aMeyvaTesIbHbIN npeser.

46. Tabmuia 5KBUBAJICHTHBIX (DYHKIIWH.

47. IlepBoe u BTOpOE ONpe/IesIeHNs HENPEPhIBHON (PYHKIIMU B TOUKE.

48. ViccnenoBaTh Ha HENPEPHIBHOCTD (PYHKIIMIO Y =SiN NX, Yy =cosnx,y = x>,y =x*, y=e™ npu xeR .

49. UccnenoBath Ha HerpepbiBHOCTb Gyakimo Y = IN X mpu X)0 .

50. Onpenenenue 0AHOCTOPOHHEH (JI€BOI M TPABOM) HEMPEPHIBHOCTH (DYHKIIUU B TOUKE.
51. Teopema 0 HempepHIBHOCTU (YHKIIUU B TOUKE.
e Kiaccugukanus Touek pa3pbiBa QyHKIIH.
e lccrnenolBars Ha HEMPEPHIBHOCTH (DYHKITHU:
y= 1 1/ x 1 1 1
sin—,y=cos—,y=e Y=___|y=arctg—,y=arcctg _ 5 royxe x=0.
X X 1+ 2Ux X X
e Jloka3aTh TeOpEeMy O HETIPEPHIBHOCTHU CIOKHON (PYHKITUU B TOUKE.

e Omnpenenenue npon3BoaHol GpyHkuuu. Ee reomerpuueckuit 1 Gpu3nyecKuit CMbICI.
e VYpaBHEHHE KacaTeIbHON U HOPMaIH K rpauKy QyHKIHH.

52. Omnpenenenue nupdepeHIupyeMoi GyHKIHIH.

53. Jlokazatb Teopemy o auddepeHnnpyeMocTr ()YHKITUH.

54. Jlokaszatb TeopeMy O HEPEPHIBHOCTH UG depeHIIpyeMoid (yHKIUH.

55. Onpenenenne nuddeperimana GyHKITUH.



56. Jlokazath TeopeMy O TPOU3BOAHON CYMMBI U Pa3HOCTH JIBYX (D YHKITHH.
57. Jlokazatb TeopeMy O IPOU3BOIHOM MIPOU3BEACHUS ABYX (PYHKITHA.

58. Jlokazath TeOpeMy O MPOU3BOHON YaCTHOTO ABYX (DYHKIIUH.

59. Ucxons u3 onpeeneHus, HalTH MPOU3BOIHYIO (PYHKITUH

yzxa,y=x3,y=x4,y=sinax,y=sin(ax2),y=cosax,y=cos(ax2),y:eax,yze’axz,y=2’axzy=In nx

65. Tabmuia NpOM3BOIHBIX AIEMEHTAPHBIX (DYHKLMI.

66. JlokazaTth TeOpEeMY O MPOU3BOIHOMN CIIOKHOU (PYHKITHH.

67. Jloka3aTb TeopeMy O IPOU3BOIHOM 00paTHOH (PpyHKIIMH.

68. Mcxons U3 TeopeMbl O TPOU3BOAHON 00paTHOM (YHKUIMH, HANUTH TNPOU3BOAHYIO (YHKIUH
y =arctgx, y = arcctgx, y = arcsin X, y = arccos x.

69. OnpenieneHue napaMeTpu4ecKy 3a1aHHON (PyHKIUH.

70. ITepBast npou3BOJHAs MApAMETPUYECKH 3aJaHHON (PyHKIIMU.

71. OgHOCTOpPOHHMUE (JI€Bas U MpaBasi) IPOU3BOJHbIE (DYHKIIMU B TOUKE.

72. Teopema 0 CcyILIeCTBOBaHUY NTPOU3BOAHON (DYHKIIMM B TOUKE.

73. Haiiti npou3BoaHYI0 QyHKIUK Y = )4 ,|y =3 \&2 , Y =X B Touke x=0.

74. Jlokazath HHBapUaHTHOCTH (popMBI iepBoro auddepeHmnuana.

75. CoiicTBa nepBbIx U hepeHranos.

76. Tabuia nepBeix AuddepeHnnanos.

77. Onpenenenre BO3pacTarolei, yObIBaroLIei, CTpOro MOHOTOHHOM (DYHKIIMH B TOUKE.

78. Jloka3aTb TeOpeMy O JOCTATOUHBIX YCIOBHUSIX MOHOTOHHOCTH Iu(depeHpyeMoil QyHKIMU B
TOYKE.

79. OmpeiesnieHue TOUEK JIOKaJIbHOTO MAaKCUMYyMa, MUHUMYMa, SKCTpeMyMa (pYHKIIH.

80. loka3atb Teopemy depma (0 HEOOXOAMMBIX YCIOBHAX 3KcTpeMyMa JuddepeHupyemoit
byHKIMN).

81. OmpeneneHne cTallMOHApHON TOYKH AU depeHInpyeMon (GpyHKIHH.

82. Jlokazatb Teopemy Posuist (0 HyJie TpOU3BOIHON).

83. Jloka3zatb TeopeMy Jlarpanxa (popMysia KOHEUHBIX TPUPAILECHUN).

84. lokazarb Teopemy Koru (060061eHHast popMyiia KOHEUHBIX MIPUPAIIICHH ).

85. IIpaBuio Jlonurans.

86. ®opmymna Teiinopa.

87. Harmncats mepBble TpH HEHyIEBBIX WieHa psiaa Teitnopa GyHkimu y = x*, y = x° B Touke X =1.

88. ®opmyna MakiiopeHa.

89. Hanucats nepBbIe TpU HEHYJIEBbIX qjieHa psina Maknopena GbyHKIMN
y=(x-1)"y=(x-1),y=(x-1)".

90. Jloxa3zaTb TeOpeMY O HEOOXOJUMBIX YCIOBHIX 3KCTpEMyMa (QYHKIIHU.

91. OmpenienieHue KPUTHUECKONW TOUKH (PYHKIIMU.

92. JIoka3aTb TEOpEMY O JOCTATOUYHBIX YCIOBUIX dKCTpeMyMa (pyHKIMU.

93. Onpenenenue BoIykI0# (BorHyToi) nuddepeHunpyemMont GyHKIUH.

94. Teopema 0 JOCTATOYHBIX YCIOBUSAX BBITYKJIOCTH (BOTHYTOCTH) T depeHIIMpyeMOi PyHKIINH.

95. Onpezenenne ToUku nepernda nuddepeHupyeMon GyHKITHH.

96. HeoO6xoaumblie ycioBust Touku neperuda nuddepeHuupyeMon QyHKIIH.

97. JlocTaTo4Hble YCIOBUS TOUKH Nieperuda nuddepenmupyemoit GyHKIHU.

98. Omnpenienenue HaKJIOHHOH (IIPaBOiA, JIEBOI) M BEPTHUKAIBHOW aCUMIITOT rpaduka QyHKIHH.

99. Teopema 0 HaKJIOHHOM aCUMIITOTE rpaduka QyHKIUH.

JloTIOJTHUTENBHBIE BOIPOCHI
1. Becskasa mu quddepenumpyemast QyHKIHS SBISETCS HENMPEPhIBHON?
2. Bcskast mn HenpepbIBHAs GYHKIUS SBISIETCS UG PepeHINpyeMOii?
3. Bcskas mu muddepenupyemast B Touke QyHKIUS IMEET KacaTebHYIO K rpaduKy B 9TOH TOUKe?



0N GA

Bcsikas mu ctanimoHapHasi TOUKa sIBISETCS KPUTHYECKOM?

Bcsikas in kpuTHUecKasi TOUKa SIBJISETCS CTAlIMOHAPHOM?

CymecTByeT 11 KacateiabHas K rpaduky auddepeHnupyemMont GyHKIMH B TOUKE repernda?
B n1r060¥ 11 KpUTUUYECKON TOUYKE CYIIECTBYET KacaTesibHas K TpaduKy?

B 1mr060i1 11 cTarimoHapHON TOYKE CYIIECTBYET KacaTellbHas K rpaduky?

KonTposibHbIe padoThI

Kontponbnas padora Ne 1.

Brrunciienue npeaenos.

Mart. AHanuns. Nel

Bbluncnntb npeaenbl:

fx2+x+1wX
1im|—2—

1) X—>oo\X+1)

_ (1= )in(x)
lim v

2
2) o1 X =23 £ 2x —2x+1
Iimz 0s271X )%

1

C

3) x>l

2
||m 3x +2x+12_ 31+x
In(3x 2)

4) x>1

31+ xsin x -1
lim ~/ >
5) x—0 X

Mart. AHanms. Ne2
Bbluncnnte npepensi:

lim (5—4)

1) x>l

ctg (x-1)

In(x —2)
lim 3 2

2)x>3 X —3X +Xx-3

Y VS
lim? ;
3) x—1 X—\/T(

20
\/W—l

I,

4)

(3 +x +1)
lim| .
5) X‘M’OK X +1)




Mart. AHanuns. Ne3
Bblumcantb npeaensi:

. ( tg x \Wctgx
Iim
1) 0 sin x

(3 x+7)

lim 3
2)x»2X —2X +4x -8

Seosx—1
lim

4) x>0 In cos 2x

—} X
. (ZX +3x —1)
lim ’
) x>0 2X —3x —1)

Mart. AHanuns. N4

Bblumncnntb npegensi:

lim (1+In(x+1)~1n x)"
1) x>

o tg(x=2)In(x 1)
lim 4 )
2) 2 X —-8x +16

limvYe' -1
3) x>l Sin Y

I j/—7—+ae—2

| A ——
4) x—1 2—\/X+3

o)

KontponbHas padora Ne 2.

[IpousBonHas GyHKIUU.

Mart. AHanuns. Nel

1) HaitTn nponsBogHyto

2) HaliT1 nponsBogHble

x =e (2—t2) y = e_zf(t2 +2t)

3) HaiiTv npoun3soaHble
y2 —2Ilny - x* = 2¢

4) BbluncauTb cnegytolime npeaensi:

ooy = tg(f\t/?)ln(S)erZ)

’

oT GYHKLMM y=Y(X), 3a4aHHOIN NapameTPUUECKM:

’

OT GYHKUMM y=Y(X), 3aaHHOI HEABHO:

4 — 4cos(x) ] X x71
“a¢ lim{snx )

’




y B
Mart. AHanu3. No2
\/_ ctg(3x+2)
1) Haiiti npousBogHyto ;
yr yn
2) Haitn npoussogHble X , Xor dYHKUMM y=y(X), 3a4aHHO NapaMeTPUUECKU:

x =5t +ctg(57) y=5t—tg(57)

7 ’

' '
Yx Yxx
3) Hantu npounsBoaHble , OT PyHKUMK y=Y(X), 3a4aHHON HEABHO:
y*x + In(sin x) =sin y

’

1

] 49)) 1. I tex N2
hm_(j_ﬁ_l)n cos(4x)) 13yl gx )

4) BblunCAUTb Cieayolime npeaensl: x>0 R o \ )

/V COS A
Mart. AHanmns. Ne3

1) Haitu npousBoaHyto y :

{/_3 In(5x +2) ;

yr yn
, XX or dYHKUMM y=Yy(X), 3aaHHON NapameTpUYecKHu:

x = 2t —sh(2f)  y=2t—ch(2)
' '
Yx Yixx
3) HaliTn npousBogHbie , oT GYHKUMK y=Y(X), 3a4aHHOI HeABHO:
y?x + In(cos x) = cos y

2) HaitTv npousBoAaHble

’

¥ —sin ¥ |im (tg X)tg2x
m——F%— .y

4) BbluncauTb ciegytowme npegensi: x>0

’

Mart. AHanuns. No4 y

r th(3x+6)

’

1) HaiTu npousBogHyto

yr yH
2) HaliTn nponsBoaHble X Xor bYHKLMM y=y(X), 3a4aHHOI NapaMeTPUYECKH:

x =e cht y=e_3t sh¢




r AN
. Yx Yxx )
3) HainTu npousBoaHble , OT PYyHKUMK y=Y(X), 3a4aHHON HEABHO:

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

Xtg x —sin ? x

lim 222" 7 lim (in(ex+e))
oX .

ctgx

x—0 x—0
4) Bbluncnauntb chepgytoumne npegensl: ;

Konrponsnas padora Ne 3.

Juddepernnan GpyHKINU U TPOU3BOIHAS BBICIIIETO TOPSIKA.

Mart. AHanun3. Nel

1) Haititu anddepeHupnan dy: Y = Ig ‘ 1 x3 \1n(3x+2) ;

2) Haiiu npounssogHyto yioo); Y = (2Xz +X)In(2x +1)

;
3) Pa3nouTh GyHKLMIO MO Le/biM HEOTPULATENbHBIM CTeneHam asyuneHa X T 2 [0 YETBEPTOrO
unera: Y = Sm(6 - ZX).
4) Pa3NoXKWTb MO LENbIM HEOTPULATENbHBIM CTEMEHSM NePEMEHHOI X:

2cos(x2 )— 2
In

; Ao 4YneHac .

Ao 4neHac ;

Mart. AHanmns. Ne2

y = th('\s/ 2 \ctg(3x+2)

1) Haiitu anddeperHuman dy: ;
2) Halitn npoussogHyto yis0: Y = (3%, +2x)cos(3x +2)

’

X—2

3) Pasnoskutb GYHKLMIO MO LLe/IbIM HEOTPULLATEIbHbIM CTEMEHAM ABYyYneHa

y=
\/ .

A0 4eTBepToro

YneHa:

4) PasnoxuTb No uenblM HeOTpULLATE/IbHbIM CTENEeHAM I'IEpEMEHHOﬁ X:




yﬂw_) o YT e x4
; Ao4yneHac .

Ao 4neHac ;

Mart. AHanuns. Ne3

2 3 Yn(x+2)
1) Haittn guddeperyman dy: Yy = COS X ;

2) HaliTn npoussogHyto y(00): Y = (3%, + X)sin( 3x +1)

’

3) Pa3noxuTb GyHKLUMIO MO LLeNbIM HEOTPULLATENbHbBIM CTEMEHAM ABYY/1eHa X+3 [0 YeTBepTOro
uneHa: ¥ = In(l_ ZX).
4) Pa3noXu1Tb NO LENbIM HEOTPUL,ATE/IbHbIM CTEMEHAM NepeMeHHOM X:
Bsin (x2 )— 6X’
y="* os(x e YN %

fouyneHac [0 uNieHa c

Mart. AHanmns. Ned

(\J; )th(3x+6) |

2 (3x+1)

2) Haiiti npomssogyio y; ¥ = (3X+X )2 ;

1) Hantn auddeperumandy: Y = Ctg

3) Pasnoxutb ¢yH|'(L||M|O Nno uenbiMm HeoTpunuaTeNbHbIM CTENEHAM ABYY/1€HA X _4 A0 4eTBepToro
y =

yneHa:
4) Pa3noX1Tb N0 Le/IbIM HEOTPULLATEIbHbIM CTENEHAM NePeMEHHOM X:
e —2x-1
y="1-sin(x’) xe Y=g — X3

Ao 4neHacC ; Ao 4nieHac

KonTponbnas pabora Ne 4.

HeonpenenenHplil nHTErpaIL.



Mart. AHanmn3. Nel

Bblumncnntb:

j(9x h 6X 2)e —x+ldX
1) » 2)

I 2X+1

V12x — 4x* -5

dx

25- 3¢ &

3) I ;2 ‘I , 4)
f(cos3 (2x)-sin * (4x) )ox

’

5) Pa3noxuTb Ha NPoCTenLLNe MHOXUTENN:

4% +14
4 2 3)?

Mart. AHanms. Ne2

Bbluncantb:

1)_[ arcsin,( 2x)dx’ 2)

-1

I\/3+ 6X — 9

J- 2+4x32 dx
3)

j (cos* (3x)- sin’ (4x))('jx

dx

4)

’

5) Pa3nokutb Ha npocTeiwne
MHOMUTENN:

9-— 2%

(1-256x")* (4" + 5x +1)(64x°

_1)

MaTt. AHanmn3. Ne3

Bblumcantb:

J. (4x —3X 2)cos( 4x)dx
1) ,2)

X+4

V12 -12x - 9%
I (sin *(2x) - cos*(2x) )dx

3) ,4)
J 16 — 17x° d
X

X+ —4axX

dx

’
5) Pa3noXuTb Ha NPOCTEMLLME MHOKUTENN:

152 — 2%

Mart. AHanuns. Ned

Bbluncantb:

jxelnz(Sx)dx
1)

) 2)
Ix+1 dx
V8 + 4x — 4x?
J‘ 9x,+8
34 97 3dX
3) ;4

J ((cos* (5x)- sin 3(3x) )dx

5) Pa3noutb Ha npocTeiiwne
MHOXUTEeNun:

74x% +90

4 2 2

2 cemecTp.

KonTponbnas padora Ne 5.

OrnpenesieHHbIN UHTErPa U €ro NPUIIOKEHNUS.




Mart. AHanuns. Nel

1) Haitu ganHy ayrm Kpueom

X2+ y? =4y+4x—4
, OFPaHUYEHHON
npamo

<
X+ y <2 , obbem Tena, NONy4eHHOro

BpaLLeHnem gaHHon durypbl BOKpyr ocu Oy,

naolwaab NoOBePXHOCTU AaHHOTO Tena.
2) Bblumcantb nnowagb Gurypbl, 3agaHHOM

napameTpUYecKu:

(1x=10(t~sint)
v= 10(1—cost) y=15

(0<x<20m,y >15)
3) Bblumcantb naowaap Gurypbl, 3aa4aHHOM

>
B NOAAPHbIX KoopauHarax: | = 1T COSP

r<i.

X C0S 2xdx
4) BblYUCNUTb UHTErpan:

Mart. AHann3. Ne2

1) Hantv anuHy ayru Kpueoi

x> +y? =6y +2x—6
, OTPAHUYEHHOW

y+x>0

npsmoi , 06bem Tena, NoNy4YeHHoro

BpaLLeHneM AaHHOM GUrypbl BOKPYT ocu

Ox,

nAoLWa b NOBEPXHOCTU AAHHOTO Tena.

2) BblumMcautb naowagb GUrypbl, 3a4aHHOM
napametpuueckn: Y 8-4/3 ,

{x =8(t—sint)

y =8(1—cost)

(O<x£16n,y28—43}

3) Bbluncantb naowaab purypbl, 3aaaHHOM

< 2ci
B MNOZIAPHbIX KOOPAWNHATaX: r<3sin 3(P ,

r>1.

4) BblUMCANUTb UHTETPAN:
1

27I X A —3x%dx
0

Mart. AHanms. Ne3

1) Haitv gavHy oyrv Kpusom
X2 +y? =2y +6x—6

, OTPaHNYEHHOM
npamomn

<
X+y<2 , 06bem Tesa, NoNy4YeHHOro

BpaLLeHnem gaHHou ¢urypsl BOKpyr ocu Oy,
naowaab NoBePXHOCTN AaHHOIO Tena.
2) Bbluncantb naowagb Gurypbl, 3agaHHoM

napameTpuyeckun:

[1x=6(t—sint
iyi IR S

7 7

Mat. AHanus. No4

1) HaliTv gavHy oyrv KpyBoM
x> + y* = 4x -8y —16

, OFPaHMYEHHOM
npsmom

X—y>8

, 0bbem Tena, Nnoay4eHHOro

BpaLLEeHMEeM JaHHO GUTrypbl BOKPYT OCK
Ox,

naowaab NOBEPXHOCTU AAHHOIO Tena.

2) BbluncanTb naowags Gurypsl, 3agaHHom

y=12+6/3

napameTpu4ecKku:




(0<x<12m,y>3)

3) BbluncanTtb naowaas GuUrypbl, 3ajaHHOM

B MONAPHbIX KOOpAMHAaTax: r=3sin 4(P ,
r<i.
l _—m
75] x58— 5% dx
4) BbluncauTb uHTerpan: 0

! [x=12(t—sint
Ly=12 1-cost

(O<x£24n,y212+6\/3)’

3) BbluMcAUTb Naowagb GUrypbl, 3agaHHom

< .
B NMNONAPHbLIX KOOPAUHATAX: r<ltsin ¢ ,

r<i.

xsin 4xdx
4) Bbl4MCANUTL MHTETpa:

KonTponbnas padora Ne 6.

CDYHKI_II/II/I MHOT'UX ICPCMCHHBIX.

Mart. AHanuns. Nel

1) Haitm nonHbit auddepeHuman BTOporo

2
nopaaka du, BTOPYHO YaCTHYO NPOU3BOAHYIO

ol

G u=f(&n)

OT QYHKLMM ,rae
E=3x—-2yn =-3x-2y

2) Ons GyHKUMM z=12(xy) HaWTU YacCTHble

NpPOW3BOAHbIE MEPBOro M BTOPOro nopaaka

2x* — 3y — 22% =sin(3z)

3) BBoAA HOBble HE3aBUCHMMble NepeMeHHble,

npeobpasoBaTb ypaBHEHUSA

2
8Z+1_6220 azy,T]:X
OXoy X oy x

, €CNu

4) UccnenoBaTb Ha SKCTPEMYM
z=eYY(2-4x% +2y)

Mart. AHanmns. Ne2

1) Halitn nonHbii anddepeHuman
BTOPOro

d%u
nopaaka W BTOPYIO YaCTHYIO
0%u
npoussogHylo X ot dyrkumm U= f(i,n),
£ =3x% —2ym =5y —3x
roe

2) Ana byHKumMm 2=2(x,Y) HanTK
YacTHble

npon3BogHble NepBOro n BTOpPOro
nopAaaka

3% -2y -2z =In(22)

3) BBoaA HOBble HE3aBUCUMbIE
nepemeHHble,

npeobpasoBaTtb ypaBHEHWA

*z loar_

oxoy YOoX E=ymn=xy

, €CNu

4) NccnepoBaTb Ha 3KCTPEMYM




7 =" (4x +2y? - 4)

Mart. AHanuns. Ne3

1) Haitm nonHbin guddepeHuman BToporo

2
nopaakKa dou BTOPY!O YaCTHYHO NPOU3BOAHYIO

ol

o u=f(&n)

OT GYHKUMHM , TAe
E =4x+2y° 1 =2x-3y
2) Ons dyHKUmUK z=12(x,Y) HaNTWU YacTHble

NPOW3BOAHbIE NEPBOro 1 BTOPOro NOPAAKa
3x — 2y* — 322 = cos (32)

3) BBO,D,H HOBbl€ HE3aBUCUMDbIE NepeMeHHbIe,
npeobpazoBaTb ypaBHEHUS
8§z 1 gz
0 2y,
XY  y-E% v

, ecnu

4) UccnepoBaTb Ha SKCTPEMYM

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

Mart. AHanus. Ned

1) HaiTtu nonHbii anddepeHuman

2
BTOPOro nopsAakKa dou BTOPYIO YaCTHYIO

u
NPOU3BOAHYIO OXOY o T f(&,n)’
E =3y —2xm = 4x* -6y
roe

2) Ona dyHKumMm 2=12(xY) HaNTK
YacTHble

NPOU3BOAHbIE NEPBOrO U BTOPOTO
nopagka

3% +3y —322 =8

3) BBoAaA HOBble HE3aBUCUMblE
nepemeHHble,

npeobpasoBaTb ypaBHEHUA

&z oz
3——4 —0
o’ oy

E=2x*+3ym =x

, €CNK

4) UccnepoBaTb Ha SKCTPEMYM
7=V (3 -6y —6)

KonTponbnas pabora Ne 7.

[ToBTOpHBIE HHTETPAJIBI.




Mart. AHanuns. Nel

” xydxdy
1) Bblumcantbe D ,roe D:
X2 +yr <2x, % +y* <2y

2) U3MeHUTb NopAJ0K MHTErPUPOBaHUSA

1 Jx 2 Jaxek
ldx Lf(x,y)dy+ jldx 1f(x,y)dy

[ £ (x, yydxey
3) B gBoitHOM MHTerpane D
nepenTn

K NMONAPHbIM KOOPAMUHATAM U PACCTaBUTb

npeaenbl UHTErpupoBaHua. D:
X2+ Yy <Ax,x<2,y>0

4) C nomoLLbto ABOMHOTO MHTErpasna BblYUCANUTb

naowaab GuUrypbl, OrpaHUYEHHON JIMHUAMMN:

xy:4’y=4x,y=1_

Mart. AHanms. Ne2

” xydxdy
1) Bblumcantb D ,roe D:
X2+ Yy <—AX, X + ¥ >4y,y>0

2) 3MeHUTb NoPAAOK MHTETPUPOBAHMUSA

e Inx ¢ 2-In x

Idx !} £ (x, y)dy + jedx jof (x, y)dy

[ £ (x, yyxay
3) B gBOMHOM UHTerpane D
nepenTn

K NMONIAPHbIM KOOPAWUHATAM U PACCTaBUTb

npeaAenbl UHTErpupoBaHusa. D:
x>+ y? <-By,y>-45 x>0

4) C nomoupblo BOMHOTO MHTErpana
BbIYMC/INTb

naowaab Gurypbl, orpaHNYeHHOM
NIMHUAMM:

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

7

Mart. AHanun3s. Ne3

_[J xydxdy
1) Bbluncanto

,roe D:
X2+ y° <4x, X%+ y? <-4y

2) U3aMeHUTb NopAJ0K UHTErPUPOBaHUA

2 X 6 J12+4xE
deif(x,y)der ldx ﬂ[ f(x, y)dy

JI £ x yyaxdy
3) B aBoiiHOM MHTerpane b
nepemnTn

K NMONMAPHbIM KOOPAMHATAM U PACCTAaBUTb

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

Mart. AHanuns. Ne4

L[ xydxdy
1) Bblumcnantb ,roe D:

X+ Y2 <=2 X +y? <-2y,y<0

2) 3meHUTb NOPAAOK MHTErPUPOBAHMSA

5 1% 10 /50-5x
OJ.dx Ojf(x, y)dy + de jof(x, y)dy

[I'# . yyaxay
3) B aBoiHOM MHTerpane D
nepemnTn

K NONTAPHbIM KOOPANUHATAM U PAaCCTaBUTb

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




4) C nOMOLLIbIO ABOMHOIO MHTErpana BblMUCANTb 4) C nomolLLLbio ABOMHOTO MHTErpana
naowaab Gurypbl, orpaHN4EeHHOM TNHUAMMK: BbIYNCINUTD

— 2 —5_ —
y=x"+5y=5-Xxx=2 naowaab Gurypsl, orpaHUUeHHoM

’ ’ NNHUAMM:

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

7

BOHPOCLI K 9K3aMEHY

1 cemecTp

1. Axcuomsl Ileano HaTypasibHbIX uncen. Koneunsle MHOkecTBa. OCHOBHAsI TEOpEMa O KOHEU-HBIX
MHO’KECTBAX.

2. CpaBHeHUe MHOKeCTB 110 MontHocTd. Teopema Kanropa-bepamreiina. Teopema Kanropa o
MOIIIHOCTH MHO>KECTBA [TOIMHOKECTB. MOIITHOCTh KOHTUHYYMa.

3. AKCHOMBI IeHCTBUTENBHBIX Yucell. TeopeMbl 0 TOUHOM BEpXHEH 1 TOYHOM HIDKHEH TpaHu.
ITpunuun Apxumena. TeopeMa o IIIOTHOCTH PallMOHAIBHBIX U UPPALMOHAIIBHBIX YHCEL.

4. TeopeMa 0 MOIIIHOCTH MHOX€ECTBA JIEHCTBUTENILHBIX YHUCEIL.

5. Jlemma I'eline-bopens-Jlebera o moKpbITHSIX.

6. Ilpenen uucnoBoii nocnenoBaresbHOCTH. CBONWCTBA CXOAIIMXCA OCIEI0BATEIbHOCTE!:
€IMHCTBEHHOCTD IIPEZeIIa, OTPAaHUYEHHOCTb CXOAAIIEICS MOCIEI0BATEIbHOCTH, CBOMNCTBO
YCTOMYHMBOCTH, PEJET MOAYIIS, IPEACIIbHBIA IIEPEXO0] B HEPABEHCTBAX, CBOMCTBO JIMHEHHOCTH.

7. CBoiicTBa CXOIAIMXCS MTOCIIEA0BATENLHOCTEH: IpeAeIbHBIN MTepeX0/] B IPOU3BECHUH U B
YAaCTHOM.

8. Teopemsl 0 mpejiernie HeyObIBAIOIICH W HEBO3PACTAIONICH TTOCIIC0BATEIILHOCTH.

9. Yucno e.

10. Teopema IlITomnsb1ia.

11. Teopema o npenene npomMeKyTouHoi nocienosarenbHocTu. [Ipunnun Kanropa o BiojkeH-HbIX
OTpe3Kax.

12. Tlpunnun bonkiiano-Beiiepimrpacca 0 cXoAsIIeHCImOANocae10BaTeNbHOCTH.

13. Kputepuiit Komu cxogumocTy nocine10BaTenbHOCTH.

14. Onpenenenue npenena yncioBor pynkuu no Komm u no ['eline. DKBUBaICHTHOCTD
ornpenenenuii npenena ¢pynkuuu no Komwu u no I'efine.

15. Kpurepuii Konm cymecrBoBanus npezena QyHKIUH.

16. HenpepbIBHOCTh (PYHKIIMHU B TOUKE U HAa poMexxyTke. CBOMCTBa HENIPEPhIBHBIX (DyHKIIMIA:
HEMPEePHIBHOCTh MOAYJIS, JIOKAIbHASI OTPaHUYEHHOCTh, CBOMCTBO YCTOMYMBOCTU. AprpMETHUECKHE
OIepaLiy C HEMPEPHIBHBIMU (PYHKIMSAMH. HenmpepbIBHOCTH CI0XKHON 1 00paTHON (HyHKIINU.

17. TlepBas Teopema BetiepmTpacca (00 orpaHMuYE€HHOCTH HEMPEPhIBHOM (yHKINN). BTopas Teopema
Beiiepmirpacca (0 HanbobIIEM U HAaUMEHBIIIEM 3HAYEHUN ).

18. [epBas u BTOpas Teopembl bospiiano-Kormm o mpoMeKyTOUHBIX 3HaYeHHUST HEMPEPHIBHOU
¢ynkuuu. Teopema o cyniecTBOBaHHHM 00pPaTHOM (QyHKIIMH.

19. Teopema Kantopa o paBHOMEpHOI HETIPEPHIBHOCTH.

20. TTonsiTHs TPOM3BOAHOM, MU GepeHImpyemMocTH, tuddhepennuana GpyHkuun. ['eoMmeTpruaecKuii
CMBICII IPOU3BOIHON U Tuddepenimana. CpaBHEHHE MOHATUNA TPOU3BOTHON U

T pepeHIIPyEMOCTH.



21. OgHocTOpOHHUE Npou3BoAHbIe. CpaBHEHHE MOHATUN HEMPEPHIBHOCTH U U (HEpEeHITUPYEMOCTH.
Kpurepuit muddepenumnpyemoctu (B TepMHUHAX HENPEPHIBHOCTH AU (HepeHITNaTLHO-Pa3HOCTHOTO
OTHOIIICHHSI).

22. luddepeHnupoBanre TMHEHHON KOMOWHAIINH, IIPOU3BEICHHS U YaCTHOTO JIBYX (DYHKITHH.

23. luddepennmrpoBanre 00OpaTHON U CIIOKHOW GyHKIIUK. MIHBapuaHTHOCTH (POPMBI 3aITHCH TIEPBOTO
muddepeHnmana.

24. BbIBO/I ITPOU3BOIHBIX AJIEMEHTAPHBIX (DYHKIINH.

25. TIpounsBoansle 1 1u(depeHrabl BICIIUX TOPsAKOB. BeruncnurtensHas popmysia 11 BBICIIMX
muddepeHranos. Y cI0BUe HHBAPHAHTHOCTH BBICIIUX JU(PEepeHIINaTOB OTHOCUTEIBHO 3aMEHBI
MEPEMEHHOM.

26. ®opmysl JleitOnuna (Boicuee auddepeHnrnpoBanie NpOU3BEACHUS U CI0KHON (QYHKITIH).

27. Teopema ®epma 00 axcTpemyme pynkiuu. Teopema {apOy o mpomMeKyTOUHBIX 3HAYCHUSIX
MPOU3BOTHOM.

28. Teopems! Pous, Jlarpanxa, Komm.

29. TlepBoe npaBuinoJlonuraist BBIYMCICHUS IPEEIOB

30. Bropoe npaBunoJlonurans BEIMUCICHUS IPEICTIOB

31. Muorouren Tetinopa. @opmy:a Teiopa ¢ ocraTounbsiM wieHOM B popme [Teano.
EnuHCTBEeHHOCTD NIpeCTaBiIeHUs (YHKIIMHA MHOTOYJICHOM.

32. ®opmymna Teitnopa ¢ ocrarouHbIM wieHOM B popmax, Komwm, Jlarpanxa.

[1a1h OCHOBHBIX pasnioxeHu# o Gopmyie Teimopa.

33. NuTepnionsauonHsiii noauHoM Jlarpamka. OieHKa MOTpetrHOCTH HHTEPIIOIISIIHH.

34. Kpurepuii noctosHCTBa GYHKIUH. Y CIIOBHE CTPOTO MOHOTOHHOCTH (DYHKIIMU HA IPOMEKYTKE.
MOHOTOHHOCTb B TOUKE.

35. JlokanmpHbIe 3KCTpeMyMbl GYHKIINH, UX BHIBL. HeoOxommmoe yciioBre JOKaIbHOTO SKCTpEMyMa.
JlocTaTouHble YCIIOBHS JIOKAJIBHOIO 3KCTpEMyMa B TepMUHAxX 1-0if pon3BOIHOM, 2-0i MPOU3BOJHOM,
N-TOM IPOU3BOJIHOM.

36. Boinmykiible hyHKIMH, BU/IbI BBITYKIOCTH. JlocTaTOuHOE YCII0BUE CTPOrOM BBITYKIOCTH
¢bynkuuu. Pacnonoxxenue rpaduka BbIIYKIONW (YHKIIMA OTHOCUTENIBHO KacaTeIbHOM.

37. HepasenctBo Mencena. HepaBeHCTBO MeX 1y CpeTHUM apu(METUYECKUM U CPEAHUM
reOMETPUYECKUM.

38. Hepasencrsa FOnra, ['énpnepa, Komm-bynsikoBckoro, MUHKOBCKOTO.

39. Touku neperuda ¢pynkunu. Heo6xonumoe ycnosue neperuda. JloctarouHoe yClIOBHE eperuoa.
Pacnonoxenne rpaduka QyHKIIMH OTHOCHTEIBHO KacaTeNIbHOW B TOUKE Iepernoa.

40. [Mousitre 6a3bl. [Tpumepsr 6a3. [Ipenen uncioBoit GyHkImy o 6a3e. CBolicTBa

(GyHKIUI, MMEIOIUX Npeen o Oase.

41. Kpurepuit Ko cymectBoBaHus mpejesna rno 6ase.

42. CuérHo-nopoxaéuusble 6a3bl. [Ipenen I'eitne o 6a3e. DKBUBAJIEHTHOCTH MOHATUH Npeesano
I'eiine u mo Kommu B ciryyae c4€THO-MOPOXKAEHHBIX 0a3.

43. Onpenenenue unterpana Pumana. Murerpan Pumana kak npenen no 6aze. OrpaHi4eHHOCTb
UHTErpupyemMoi QyHKINU.

44. UnrerpanbHble cymMbl [lapOy 1 ux cBoiicTBa: cpaBHeHHe cyMM Pumana u J{apOy, cymMbl
HapOy kak TouHble TpaHd cyMM Prumana, noseaenue cymm JlapOy npu u3menbueHuH pa3onueHus,
cpaBHeHUe cymM JlapOy st TF0OBIX pa3OueHui.

45. Kputepuii uarerpupyemoctu Pumana.

46. VIHTerpupyeMOoCTb HETPEPHIBHON ()YHKIINY M GYHKIIMU C KOHEYHBIM YHCIIOM TOUYEK Pa3phIBa.
47. VIuTerpupyeMocTb cI0XHON QyHKIIMU. AprdMeTHUIeCKre onepamuu ¢
MHTErpUPYEMBIMU(PYHKIUSIMU.

48. Bepxuuii 1 HIkHUA naTerpainsl JapOy. Unterpanst apOy kak npenenst cymm lapOy. Kpurepuit
UHTErpupyeMocTu (yHKIIMU B TEpPMUHAX paBeHCTBa €€ nHTerpanos lapoOy.

49. OcHOBHBIE CBOWCTBA OIMPEIEIIEHHOT0 HHTETpajia: MHTETPal OT €AHHUIIH,
MOHOTOHHOCTb,JTHHEWHOCTD, a/YIATUBHOCTH.

50. ITepBast TeopeMa o0 cpeTHEM 3HAUECHHH.



51. UHTerpai ¢ nepeMEeHHBIM BEpXHUM IpeenoM. HenpepbIBHOCTh MHTETpasia IO BEPXHEMYIIPEAETY.
JuddepenunpoBanre nHTErpajja Mo BEpXHEMY Ipeneny.

52. Bropas Teopema 0 CpeiHEM 3HAUCHHH.

53. ®opmyna Hetorona-JleliOauia. 3aMeHa IepeMEeHHOM M HHTETPUPOBAHHE 110 YaCTSIM B
ONpeeIEHHOM UHTETpAJIE.

54. ®opmymna Teitnopa ¢ OCTaTOUHBIM YWIEHOM B MHTETpabHOM hopme. IHTErpanbHble HEpaBeHCTBA
I'énpnepa, Komu-byHsikoBckoro 1 MUHKOBCKOTO.

55. Onpenenenne HecoOcTBeHHOTO MHTErpana. @opmyna Hetotona-JleitbamIa 1j11 HECOOCTBEHHOTO
UHTErpaa.

[Tpu3HAKH CXOAMMOCTH HHTETPAJIOB OT HEOTPUIATEIBHBIX (PYHKIIUH.

56. Kpurepuii Komu cxonuMocTi HECOOCTBEHHOTO HHTETpasia. AOCOTIOTHO CXOISIINECS HHTETPAIbI.
[Tpuznaxku A6ens u Jlupuxie cXoAUMOCTH HECOOCTBEHHOI'O MHTErpaa.

57. TloHATHA METPUYECKOTO U HOPMUPOBAHHOT'O IPOCTpaHCcTBA. OTKPBITHIE U 3aMKHYThIE MHOXKECTBA
B METPUUYECKOM IIPOCTPAHCTBE, UX CBOWCTBA. CBsI3b MEXKAY OTKPBITHIMU U 3aMKHYTBIMU
MHO’KECTBAMHU.

58. IIpenen no 6a3e GpyHKIMU CO 3HAYCHUSIMHU B METPHUECKOM npocTpaHcTBe. CBoiicTBa (DyHKIMIA,
umeronux npenen. [Ipexen nocnenoBarensHocTH. [Ipenen QyHKIum B TOUKE.

59. Ilonnelie MeTpuyeckue npoctpancTsa. [Ipunuun nonnots! Kantopa. [ToanpocrpancTsa

nostHoro npoctpancrsa. Kpurepnii Komn cymecrsoBanus npenaena.

60. IIpenkoMmaKTHBIE MHOKECTBA B METPHUECKOM IpocTpancTBe. Kpurepuii
npeaKoMnakTHocTuXaycaopga.

61. KoMnakTHble MHOXECTBA B METPUYECKOM IIpocTpaHcTBe. KpuTepuili KOMIIaKTHOCTH METPUUYECKOTO
npoctpancTBa. Kputepuii KOMIaKTHOCTH MHOKECTBA B TIOJTHOM METPUUECKOM IPOCTPAHCTBE.
KomnakTHbie MHOKeCTBa B R .

62. KoMnakTHOCTb B TepMUHAX MOKPHITHIA. KOMIIAaKTHOCTH B TEPMHUHAX LIEHTPUPOBAHHBIX CHCTEM.
63. HempeprsiBHBIE 0TOOpaXKEHUSI METPHUECKUX MPOCTPaHCTB. [IpooOpa3 OTKPHITOrO M 3aMKHYTOTO
MHOYKECTBA IIPU HETIPEPHIBHOM OTOOpakeHnU. HenpephIBHOCTH CIIOKHON (DYyHKIINH.

64. HenpepsiBHBIN 00pa3 KOMIakTa — KOMIakT. Teopemsl Beiiepmtpacca. JInneiHo
CBSI3HBIEMHO’KECTBA B METPUUECKOM NpocTpaHCcTBe. HenpepbiBHBIN 00pa3 TMHEHHO-CBA3HOIO
MHO’KECTBA — JIMHENHO-CBA3HOE MHOXKECTBO.

65. Teopema Kantopa o paBHOMEpHO HEMPEPHIBHOCTH.

66. ITonsTHe TOMONIOrNYEeCKOro NpocTpancTBa. OKPeCTHOCTH, BHYTPEHHHE TOUKH, ITPEIeIIbHbIE
TOYKH, TOUKH IPUKOCHOBEHHS, 3aMbIKaHUE, 3aMKHYTOE MHOXECTBO, I'panuuia. [Ipeaen no 6aze
(YHKIHU CO 3HAUEHUSIMH B TOIIOJIOTUYECKOM IMpocTpaHcTBe. HenpepriBHbIE
0TOOPaXKEHUSITOIOJIOTUYECKUX ITpocTpaHcTB. [loHsTHe roMeomMopdusma.

67. HacTHBIE TPOU3BOIHBIC, MU depeHIIPYyeMOCTb, tuddepentman pynkmun. Kpurepuii
muddepenuupyemocth. Jloctarounoe ycinosue AuddepeHunpyeMocTH GyHKIUH.

68. Teopema o quddepeHIPOBaHUH CIIOKHON PyHKIMH. IHBapraHTHOCTH (hOpMBI
nepBoroguddepennnana. [pasuna nuddeperiupopanms.

69. IIponsBoaHas 1o HanpaBieHuto. [ pagueHT.

70. YacTHbIE IPOU3BOHBIE BBICIINX MOPSAKOB. TeopeMa 0 paBeHCTBE CMEIIAHHBIX IIPOU3BO/HBIX.
HenpepriBHo auddepenunpyembie QyHKIUH.

71. lupdepennmansl BEICIIUX MOPIKOB. BeruncnurensHas popmyna ains AuQepeHnaioBBbICIINX
MOPSAJIKOB. Y CIIOBHE MHBAPUAHTHOCTH BhICIINX AU PepeHIInanoB OTHOCUTEIbHO3aMEHbI IEPEMEHHBIX.
72. ®opmyma Teitmopa ¢ ocTaTouHBIM WieHOM B hopMme Jlarpamxka u B popme Ileano.
PopMyITaKOHEYHBIX TPUPALIEHU.

73. JlokampHBIE SKCTPEMYMBI PYHKITHI MHOTHX TIepeMEeHHBIX. HeoOXxommMoe ycoBre SKCTpeMyMa.
JlocTaTOuHOE YCIIOBHE IKCTPEMYyMa.

74. HesiBHas ¢pyskius. Teopema o HeIBHOHM (pyHKIMU.

75. Cucrema HesiBHBIX (yHKIMHA. Teopema o cucteme HesBHBIX QyHKIui. CyliecTBOBaHUE
oOpaTHOM (QYHKITHH.

76. YcioBHBIE SKCTpEMYMBI (YHKIINH MHOTHX TIEpEMEHHBIX. MeTox MHOKUTeNeH Jlarparika.
JloctatouHoe ycioBHe 3KCTpeMyMa B Metoje Jlarpanxka.



77. uddepenuupyembie orodpaskenus. Matpuia Sxoou.
78. IIpuHIUTT CKUMAFOTITUX OTOOPAKCHHIA.

2 cemecTp

79. Yucnosoii psia u ero cymma. Kpurepuit Ko u Heo6Xo1uMoe yciioBre CXoauMocTy psaaa. Oomue
CBOMCTBA CXOIALIMXCSA PSNOB: CXOOUMOCTD PsiZia M €r0 OCTAaTKa, JMHEHHAs onepanus ¢ psalaMu,
COUETaTEIbHOE CBOMCTBO psja.

80. IIpu3HaKu CXOJUMOCTH PSAZOB C HEOTPULATEIHHBIMH WICHAMH: OOIINN KPUTEPUI CXOTUMOCTH,
npusHaku cpaBHeHus, Kommu, Jlanamb6epa, Kymmepa u Paabe. Marerpansusiii npuznak Kommu-
Maknopena. CxogumocTs psjna Pumana.

81. ®opmyna cymmuposanus Dinepa. [locrosiaaas Ditnepa.

82. IIpu3nak EpMakoBa cX0AUMOCTH PSI0B C HEOTPHULIATEILHBIMU YWICHAMH.

83. [Ipuznaku JleniOnuna, Adens u J{upuxiie a1 mporu3BOJIbHBIX YHCIOBBIX psiioB. OIIeHKa OCcTaTKa
psana JleiiOnua.

84. AGcoroTHAs U YCIIOBHAsI CXOAUMOCTD psifioB. [lepecTaHOBKa WiIeHOB B aOCOJIIOTHO CXOIALINXCS
psanax.

85. YMHOeHHe a0CONMIOTHO CXOIAIMMXCS PAJOB. Y MHOXKEHHE YCIOBHO CXOSAIIUXCS PSAJIOB.

86. beckoHeuHbIe MPOU3BECHUS U UX CBA3b C psajaMU. AOCOIIOTHO CXOJsIuecs: 0eCKOHEUHbIe
npousBeneHus. [Ipencrasnenue Ditnepa ams 13eta-QyHKIUH.

87. PaBHOMepHast M MOTOYEUHAs CXOAMMOCTh OCIEI0BAaTEIbHOCTH (DyHKIMH. MeTpuueckuit
KpUTEpui paBHOMEPHOU cxoaumocTu. Kpurepuit Komm paBHOMEpHOM CXOAMMOCTH
nocjenoBarenbHOCTH GyHKIMNA. HernpepblBHOCTD NpeieibHON (QyHKLINY.

88. IIpu3nak JluHU paBHOMEPHOM CXOAUMOCTH M1OCIE10BATEIbHOCTH (YHKIIMH.

89. IIpenenbHbli nepexo Mo 3HaKOM UHTErpaja v MPOU3BOJHOM JUIs OCIIE0BAaTEIbHOCTH
(byHKIMA.

90. PaBHOMepHas ¥ NOTOYEYHAs! CXOJAUMOCTh (yHKIMOHANbHOTO psaa. Kpurepuit Komu u
HE00X0IMMOE YCIIOBHE paBHOMEPHOM cxonumocTH psana. Ilpusnak Beiiepmtpacca paBHOMepHOI
CXOIMMOCTH (PYHKLIMOHAIBHOTO psiaa. HenpepbIBHOCT CyMMBI psizia.

91. Tlpuznaku A6ens u upuxie paBHOMEPHOM CXOTUMOCTH (PYHKLIIMOHAIBHOT'O psijia.

92. TlounenHoe nuddepeHupoBaHre U HHTETPUPOBAHNE (PYHKIIMOHATBHBIX PSIOB.

93. Crenennot#i psin. [lepBast reopema AGens. Paanyc n nHTEpBaiI CXOIMMOCTH CTETIEHHOTO Ps/a.
®opmyna Komn-Anamapa.

94. HenpepbIBHOCTb CyMMBI CTETIEHHOTO psja. Bropas reopema Abens. Juddepennpoanue u
MHTETPUPOBAHUE CTETIEHHBIX PSIOB.

95. TlonsTHE aHATMTHYECKOW (PYHKIMH. AHATUTHIHOCTH CyMMBI CTETIEHHOTO psifia. EMMHCTBEHHOCTD
MIPEJCTABICHNUS aHATUTHUECKON (DYHKIIMU CTETIEHHBIM PSIOM.

96. Psn Teiinopa. Kpurepuii npeacrasienus GyHKINU CTENIEHHBIM psaoM. [locTaTouHoe ycioBue
AHAJTMTUYHOCTH. AHATUTUYHOCTh OCHOBHBIX 3JIEMEHTApHBIX QYHKIMH. [I9Th OCHOBHBIX pa3ioXKeHUl B
CTETICHHBIE PSAIbL.

97. TlpyHIMIT €AIMHCTBEHHOCTH JUTSl aHATUTHYECKUX (GYHKIUH. [[oHATHE aHATUTHYeCKOH PyHKIINU
KOMILIEKCHOTO TiepeMeHHoro. KomruiekcHast skcrioHeHnTa u e€ cBoiicta. @opmyiibl Diinepa.

98. Anmpokcumarus HerpepbIBHBIX (GyHKIn. Teopema CToyHa. ATTIPOKCUMAIIHS HEMTPEPHIBHBIX
¢GbyHKIUH anreOpanyecKUMU U TPUTOHOMETPUYECKUMU MHOTOUYJIEHAMHU.

99. CxanspHoe npou3BeneHre GYHKIHA. AOCOIIOTHO U KBAAPATHYHO UHTETpUpYyeMble (yHKITUH,
cBs13b Mexxay HUMU. HepaBenctBo Komm-bynskosckoro. Hopma ¢ynkunu. CXoauMocTs B cpeiHeM
KBaJIpaTUYHOM. ATNIIIPOKCUMAIIMSI CTYNIEeHYaThIMU (QYHKIUSAMU (0€3 10Ka3aTeNbCTBA).
Tpuronomerpuueckas cuctemMa GyHKIUN U €€ CBOWCTBA: OPTOrOHAIBHOCTD, ITOJIHOTA B PABHOMEPHOM
U CpeHEM KBaJpaTUYHOM MPUOIMKEHUSX.

100. Heo6xomumoe ycioBue pa3inokeHus: GyHKIUU B pABHOMEPHO CXOSIIUHCS
TpuronoMerpudeckuii psa. Ionstue psaga @ypee. KomriekcHas 3anuce psna @ypse. Psg Oypee B
Clly4ae IPOU3BOJIBHOIO HHTEPBAJIA.



101. Hopma TpUroHOMETpHUYECKOro MOJMHOMA. BrIpaskeHue cpeiHero KBaipaTHYHOTO OTKIIOHEHUS
(GYHKIMH OT TPUTOHOMETpUUYECKOTO mojuHoMa. ToxaectBo beccenst. MUHMMaTbHOECBOMCTBO
YaCTUYHBIX CyMM psia @ypbe. Paznoxenue pyHkuuu B psg Oypbe, CXOIANIMNACSA B CPETHEM
KBaJIpaTUYHOM.

102. HepasenctBo beccens. Paenctso [TapceBasisa. 3aMKHYTOCTh TPUTOHOMETPUYECKON CHCTEMBI
¢bynkuuid. OTHO3HAYHOCTH ONpeAeTeHus (PYHKIIMKA CBOUM psaaoM Dypsbe.

103. Teopema Pumana o ctpemiiennu kodhdunrieHToB Dyphe K HyI10. IHTerpaibHOe MpecTaBIcHue
YaCTUYHBIX CyMM psina Dypwe. Anpo Jupuxiie u ero cBOMCTBA.

104. Ilpuznak dunu cxogumoctu psiaa @ypee. [loToyeunas cxoaumocTs psina Pypse KyCOUHO-
TTIAJAKUX (QYHKIUH.

105. PaznoxeHue cuayca B 0€CKOHEYHOE MPOU3BEICHHE.

106. PaBHOMepHas cxoaUMOCTSb psiia Pypbe HENPEPBIBHBIX KYCOUHO-TVIAAKUX (PYHKIHH.
HuterpupoBanue psgoB Oypoe.

107. CemeiicTBa (GyHKIMH, 3aBUCALIMX OT MapaMmeTpoB. [loTroueunas u paBHOMEpHask CXOAUMOCTb.
JlocTato4HOE YCIIOBHE PABHOMEPHON CXOAUMOCTH. MeTpUYeCKHuii KpUTEpUl paBHOMEPHOU
cxonuMocTu. PaBHOMEpHast CXOAMMOCTb ceMelcTBa PYHKLMH Ha S3bIKE I10CIIE10BATENIbHOCTEH.
HenpepriBHOCTD NIpeebHON (QYHKITUH.

108. CoOcTBeHHbIE HHTETPAJIbI, 3aBUCALINE OT HAPAMETPOB, C IOCTOSTHHBIMU IIpeJIeIaMU
uHTerpupoBanus. [IpenensHbIi Mepexo o napaMeTpy moj 3HakoM nHTerpaia. HempepbBHOCTD
uHTerpajia rno napamerpam. AuddepeHurpopanue 1 UHTErpUpPOBaHUE HHTErpalia o Mapamerpy B
Cllydae MOCTOSHHBIX MPEeNIOB HHTETPUPOBAHUSI.

109. CoOcTBeHHbIE HHTETPAJIbI, 3aBUCALINE OT HAPaMETPOB, C IEPEMEHHBIMU MpeeIaMu
uHTerpupoBanus. HenpeprsiBHOCTH HHTErpasa o napamerpam. JuddepenmpoBanne naTerpaa no
napamMeTpy B Cllydae MepeMEHHBIX MPEIEIOB HHTETPUPOBAHHMSL.

110. HecoOcTBeHHbBIE HHTETPaJIbI, 3aBUCSILUE OT apaMeTpoB. [loToueunas u paBHOMepHas
cxonumocts. Kpurepuii Komm u npusnak Beliepitpacca paBHOMEpHOI CXOAMMOCTH UHTETpaja.
111. Ipuznaku AGens u J{upuxiie paBHOMEPHOU CXOTUMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBUCAIIMX OT [1apaMeTpPOB.

112. HenpepbIBHOCTh HECOOCTBEHHOTO HHTErpasia 1o rnapamerpam. uddepenuupoBanue u
MHTETPUPOBAHUE HECOOCTBEHHOTO HHTETpaja Mo MapaMeTpy.

113. T'amma-¢pyskuus u 6eta-pyHKMs. MHOMXKeCTBa CXOAMMOCTH 3UIEPOBBIX HHTETPAJIOB.
PaBHOMepHas cxoauMocTh. Pasnoxxenne ramma-¢pyHKINN B OECKOHEUHOE TIPOU3BEICHHE.

114. CpoiicTBa raMMa-(QpyHKIUU: (OpMyIIa MOHMKEHHS, aHATUTHYECKOE IPOJI0JKEHUE TaMMa-
(GYHKIHMN B KOMITJIEKCHYIO TUIOCKOCTB, (hOpMyJia TOTIOJIHEHHUS.

115. CroiicTtBa ramma-pyHkuuu: popmyna yasoenus Jlexanapa, popmyina ymHoxxenus ["aycca (0e3
J0Ka3arenbeTBa). CBsI3b MEXY SMIEPOBBIMU HHTETPATAMU.

116. ®opmyna CtupnuHra.

117. lonsitue unrerpana @ypwe. aTerpanbuas popmyna @ypre. KoMiekcHas 3anuch HHTETpaja
®ypee. [Ipsmoe u obpaTtHoe npeodbpazoBanue Oypbe. PopmyIisl 0OpalIeHHUS.

118. CroiicTBa mpeoOpazoBanus Oyphe: INHEHHOCTh, OTPAHHYECHHOCTh, HETIPEPHIBHOCTD.
[TpeoOpaszoBanue @ypbe Mpon3BoAHOMN. CBSA3b MEXKTY ITIaIKOCThIO (DYHKIIMU M CKOPOCTBIO YOBIBAaHHS
e€ npeoOpaszoBanust ypoe. [IponszBognas npeodpazosanus Dypee.

119. Ilpeo6pazoBanue Pypre 6eckoHEUHO TP HEPEHIMPYEMBIX OBICTPO YOBIBAIOIINX (QYHKIIHH.
®opmyna [Inanmepens. [Ipeobpazoanne Oypre CBEPTKU PYHKIUH.

120. ITonsiTHE aCUMNITOTUYECKOH MOCIIEA0BATEILHOCTH U ACUMIITOTUYECKOTO Pa3IOKEHHUS.
EnMHCTBEHHOCTD aCHMIITOTHYECKOTO pa3noxeHus. OmepaIuy co CTENICHHBIMUA aCHMIITOTHYECKUMH
psanamMu: apuMeTHIECKUE ONepalyy, MOWICHHOE HHTErpupoBaHue U auddhepeHImpoBaHue.

121. ®opmyna cymmupoBanus Ditnepa-MakiopeHa.

122. Jlemma Batcona.

123. Buytpennss u BHemHss Mepa JKopiaHa 1 UX CBOMCTBA.

124. Kpurepuii n3aMepuMocTy MHOKecTBa 110 JKopaany. CBOHCTBAa U3MEPUMBIX MHOKECTB.

125. CroiictBa Mepsbl JKopaana: KOHEUHAs aIATUBHOCTB, Mepa MPSMOTO TIPOU3BEICHUS MHOXKECTB.
Mepa rpaduka HepepbIBHOW Ha KOMIAKTE (PYHKIIHH.



126. Onpenenenue kpaTHoro unTerpaina Pumana. Unterpansabie cymmsl JlapOy 1 ux cBOMCTBA.
Kputepuit uuTerpupyemMocTu.

127. IaTerpupyeMocTb HeMpepbIBHBIX (YHKIMNA. CBSI3b MEXy HHTETPUPYEMOCTBIO U
OI'PaHUYEHHOCTBIO.

128. aTerpupyeMocThb pa3pbIBHBIX (DYHKITHH.

129. Yetbipe 0OCHOBHBIX CBOMCTBA MHTErpaia. MIHTerpaibHas TeopemMa 0 CpeiHeM.

130. CBenenue JBOMHOTO UHTErpasia K IOBTOPHOMY.

131. CBenenue KpaTHOTO UHTETPpajia K IOBTOPHOMY.

132. 3amena nepeMeHHBIX B ABOMHOM MHTETpaJIe.

133. Onpenenenne HecOOCTBEHHOTO KpaTHOTO HHTETpasia. HecoOcTBeHHBIE MHTErPaAIbI OT
HEOTPULIATENIbHON (YHKIINU.

Heco6cTBeHHBIN KpaTHBIM HHTErpall CXOIUTCS TOTa U TOJIBKO TOT/AA, KOTAa OH A0COJIFOTHO CXOIUTCS.
135. JlnuHa KpuBOW. AJJTMTUBHOCTD AJIMHBI. BeraucnurensHas popmyia 1Jist JUIMHBI HEPEPHIBHO
mudepeHIpyeMoit KpUBOA.

136. KpuBonuHeiiHbIe HHTErpalibl IEPBOTO POJIa U UX CBOKMCTBA. BrruncnutensHast popmyna.

137. KpuBonuHeiiHbIe HHTErpaJIbl BTOPOTO POJIa M MX CBOWCTBA. BrrunicnurensHast popmya.

138. ®opmymna ['puna.

139. YcnoBus He3aBUCUMOCTH KPUBOJIMHEHHOT 0 MHTErpaia OT IyTH MHTerpupoBanus. Kpurepuit
nostHOTO uddepeHuaia B 0JHOCBI3HONW 00J1acTH.

140. IlepBas kBagpatuuHas popma moBepxHocTu. [L1o1ma b mTOBEpXHOCTH.

141. Opuenranus noBepxXHOCTH U €€ Kpast. KycouHo-T1a ke NoBepXHOCTH.

142. TToBepXHOCTHBIE HHTETPAJIBI TIEPBOTO M BTOPOTO poja. BeruncnurenbHble GOPMYIIBL.

143. ®opmyna Crokca.

144. BekropHas TpakToBKa popmyiiel CTokca. ['eomeTprudeckoe onpeiesieHue poTopa BEKTOPHOTO
TOJISL.

145. ®opmyna ["aycca-Octporpaackoro, e€ BEKTOpHas TpaKTOBKa. [ 'eoMeTpuueckoe onpeieseHre
JTMBEPTEHIIUN BEKTOPHOTO TOJISI.

146. ITonunuHelHble aHTUCUMMETpUUHBIE (popMbl. BHemHee npousBeaeHue GopM U ero cBoiicTaa.
147. Tuddepenmmansasie Gopmel. Onepaiui BHEIHETO AU(GepeHIIMpOBaHus U epeHoca Gpopm, nx
CBOMCTBA.

148. Tonstre MEHOTOOOpa3us. OpueHTaIs MHOT000pasus U ero kpas. UHTerpupoBanue
muddepennmanbHbX Gopm Ha MHOTooOpasuu. Obmas popmyna Ctokca (0€3 1oKa3aTeNbCcTBa).

Konmpons oceoenua komnemenyuii

No Bup xonTpOns KonTposupyemeie paznesnst KomnereHium, KOMIOHEHTH]
i KOTOPBIX KOHTPOJIUPYIOTCSA
1 AynuTtopHas Paznen 1-Paznen 5 B 1-M cemecTpe YK-6, OINK-1

KOHTp.paboTa(npoB| Pasnen 1- Paznen 5 Bo 2-M cemectpe

€pKa U OLICHKA)

2 TectupoBanue. Paznen 1-Paznen 5 B 1M cemecTpe YVK-6, OIIK-1
[ToaroroBka k Paznen 1- Pazmen 5 Bo 2-M cemecTpe

TECTUPOBAHUIO(O11e




HKa pPe3yJIbTaTOB)
3 CaMOCTOSATENRHOE Pazgen 1-Paznmen 5 B 1M cemectpe VK-6, OIIK-1
peleHue Paznen 1- Pa3nen 5 Bo 2-m cemectpe
MPAKTUYECKHUX
3alaHui
(ayautopnast)
4 Ok3ameH 1 Paznen 1-Paznen 5 B 1-M cemectpe VK-6, OIIK-1
ceMecTpe
5 DK3aMeH BO 2 YK-6, OIIK-1
cemMecTpe Paznen 1- Paznen 5 Bo 2-m cemectpe
6
7

7. YueOHO-MeTOAMYECKOE M MATepHATbHO-TEXHHYECKOEe olecneuyeHne JIUCHHILIHHBI
(MoayJus1) «MaTeMaTHYeCKUI AHAJIU3Y.

[lepeyeHb OCHOBHOW W JOMOJHHUTEIBHON Y4eOHOW IHMTEpaTyphl, HEOOXOAWMOW sl OCBOCHUS
JTUCLUUIUIAHBI (MOayIs) «MaTteMaTHUeCKUil aHanu3».

K ocHoBHOI (00s3aTenbHOM) JUTEpaType OTHOCATCA YYE€OHUKH, Y4eOHBIE TOCOOHusA, y4dyeOHO-
MeToJMYecKass IuTepaTypa M MOHOrpaduu, H3yueHHE KOTOPBIX SIBISETCS OO0SI3aTENbHBIM IS
OBJIQJICHHS 3HAHUSMHU B MOJHOM O00BEME MO TUCIUILUIMHE B COOTBETCTBUHU C JaHHOW mporpammoii. K
OCHOBHOM, Mpexk/ie BCEero, OTHOCUTCS JUTepaTypa, umeromias rpud MuHuctepctBa oOpa3zoBaHUs U
Hayku Poccuiickoli ®exepanuun win Y4eOHO-METOAMYECKOTO OOBEIUHEHMS, PEKOMEHIYIOLINX
W3/IaHkE K MCIOJIh30BAHUIO B y4EeOHOM mpoiiecce. B crimcke OCHOBHOM JMTEpaTyphl yKa3bIBaeTCsS HE
OoJiee MATH WCTOYHUKOB, MMEIONIMXCS B JOCTaTOYHOM KonudecTBe B (GoHae OuOmmoreku. Ecnm
JIOCTYITHA AJICKTPOHHAsI BEpCUsl YUCOHHKOB, y4EOHBIX MOCOOMH W T.I., CIEAyeT yKas3aTh JJIA HHX
peXuM A0CTyna.

K nomonHuTensHOW OTHOCHTCS JHMTEpaTypa, peKoOMeHayemas OakajlaBpaM, MarucTpam s
CaMOCTOSITENIbHOTO HW3Y4YE€HHs TpPU BBIOJHEHUU KYPCOBOTO MpOeKTa (paboThl), yueOHOW Hay4dHO-
HCCIIEIOBATEeNbCKOM  paboThl, NpU HamWcaHuu pedepaToB, A TMOATOTOBKM K CEMHUHApaM,
MPaKTUYECKUM 3aHATUSAM, JaOOpaTOpHBIM paboTaM U JpYrMM Yy4eOHBIM 3aHATHSIM, a Takke i
yrayOaeHus U pacliipeHus 3HAaHUM 110 TaHHOM TUCIUIINHE.

Bce wucToyHMKM B OCHOBHOM W JOMOJNHUTENBHOW JIUTEpaType MJAlOTCS C  TOJHBIMH
OoubnmorpaguuecKUMy OMHCAHUSIMH B COOTBETCTBUU C POCCHHCKMM WM 3alaJHbIM CTaHJIapTaMH
o opMIICHHUS.



YueOHas auTeparypa:

1. Kynpssues JI.JI. «MaremaTiuecKuii aHamu3»

2. 3opuu B.A. «MaTtemaTH4eCKU aHATH3)

3. Bunorpagosa . A. «3amaun u yrpakHEeHUs 10 MATEMaTHYECKOMY aHAIHU3Y»

4. Nemunosud B.I1. «CO0pHUK 33724 1 yIPaXHEHUN 110 MAaTEMAaTHIECKOMY aHAIIH3Y»
5. ®uxtenronsil [.M. «OCHOBBI MATEMATHYECKOTO aHATH3a

HNHuTepHeT-pecypcebl
1. ®enepanbubiii mopran http//edu.ru

2. DnekrtponHble karanoru Hayunoit oubmuorexu 'Y http//elib.dgu.ru

IIporpammHoe o0ecnieyeHue:
1. MicrosoftExcel
2. MicrosoftWord
3. MicrosoftPowerPoint

MarepuajbHO-TeXHHYECKOe o0ecliedeHue

B opranusanum y4yeOHOro mpouecca HEOOXOAMMBIMU SIBIISIIOTCSL CPE/ICTBA, OOeCleYMBaIOIIUE,
ayJIMOBU3yalIbHOE BOCIpHATHE y4eOHOro Mmarepuana ( CIeHHAIU3UPOBAHHOE IEMOHCTPALMOHHOE
000pyI0BaHUE):

1. locka u men (uu 60J1ee COBPEMEHHbIE aHAJIOTHH )

2. KOMIIbIOTEPHBIE U MYJIbTUMEIUHHBIE TEXHOIOTUU

3.MUKpPOQOH U COOTBETCTBYIOIIME YCTAHOBKM (AJ11 pabOThl B OONBIIMX ayAUTOPHUSIX C
MHOT'OYHCIIEHHBIMU TPYIIIaMU CTYJCHTOB)

CBe}]eHHH 00 YTBEPIKIACHUM NTPOrpaMMbl HA oqepez]l{oifl y‘leﬁ]—lblﬁ roau perucrpanuu H3MeHEeHUIt



VueOusbli
ron

Pemenue xadenpst
(Ne mpoTokora,
Jata)

BHecenHble M3MEHECHUS

[Toamnuce 3aB.
kadenpoii










