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I. AuHoTanus

1. Illeapb 1 3a7a494 AUCHUIIIHHBI

Jucuunnuraa  «MaremaTndyeckuii — aHaliu3»  UMEET  LEJbK0  Pa3BUTHE
AITOPUTMUYECKOTO W JIOTUYECKOTO MBIIUICHUSI CTYACHTOB, HH(POPMAIMOHHON U
ounbnuorpaduueckoi KyJdbTypbl, OBJAJCHHUE METOJAaMHU HCCICAOBAHHUS W PEIICHUS
MaTE€MaTH4YECKMX 3aJad, B TOM UHCJIE€ C HCIOJIBL30BAHUEM IPOTPAMMHOIO
oOecrieueHus1, BEIpAOOTKAa YMEHUSI CAMOCTOSITEIIBHO PACIIUPSATH CBOM MaTEMaTUIECKUE
3HAHUS W TPOBOJUTH MATEMATHUUYECKHM aHAIW3 3a7ad B PaA3IMYHBIX MPEIMETHBIX
001acTsIX.

3agayaMi  JUCHUIUIMHBL «MaTeMaTUYeCKuid aHajiu3» SBJISIOTCS HW3YyUYECHUE
OCHOBHBIX MaTE€MATHYECKUX TIOHATHUH, WX B3aMMOCBS3M, METOJIOB pEIICHUSA
MaTeMaTHYECKUX M TPHUKIAIHBIX 3a1a4, (QOopMHpOBaHHME HABBIKOB BHIOOpA,
peanu3alu  IpPOrpaMMHOr0 OOECMEUeHMs IS pelieHus] 3a7ady B Pa3IudYHBIX
MPEAMETHBIX 00JIaCTSX.

2. Mecro nucuuniannsl B cTpykrype OOII

JNucunminHa «MaTeMaTU4eCKUil aHalu3» OTHOCUTCS K YHCIY JIUCHUIUINH
0a30BOI 0053aTEILHON YaCTH.

Hucrunnaa u3ydaercs Ha 1 u 2 kypcax (¢ 1 mo 4 cemecTpsl).

3. O0beM aucHUMJIMHLI: 20 3a4eTHBIX eauHMIl, 720 akageMHUUeCcKUX Yacobl,

B TOM 4YMHCJIe:

KOHTAKTHas padora: nekuuu 192 ygaca, npaktuyeckue 3anarus 209 gacoB, B T.u.
IpaKTHYecKas MoaAroToBka — () 4acoB;, camocTosTelbHast padora: 319 yac.

4. lIlepedyeHp MUIAHMPYEMbIX Ppe3yJbTATOB OOy4YeHHMs 10 JUCHHUILINHE,
COOTHECEHHBIX € INUIAHMPYEeMbIMH pe3yJbTATAMH OCBOCHHUS 00pa30oBaTeJbHOM
NPOrpaMMbl

[Imanupyemsblie pe3yIbTaThl [Imanupyemble pe3yabTaThl 00yYSHHS IO

OCBOEHUS 00pa30BaTEIBHOMN JTUCIUTLTNHE

nporpamMmsl ((hopMupyemble

KOMITETEHIIN)
VYK-1 Cnocoben ocymecTBiATh | YK-1.1 Ananusupyer 3amady, BbiAensss e€ Oa3oBble
MIOWCK, KPUTUYECKUI aHAJIN3 U CUHTE3 | COCTABIISIOLIE
uHpOpMaLuy, npuMeHATh | YK-1.2 Omnpenensier, MHTEpOPETUPYET U PAHKUPYET
CUCTEMHBIH TMOAXOJ sl pelleHHs | MHPOpMaIuIio, Tpebyemyto JUIst peleHus
MOCTABJICHHBIX 33,144 MIOCTABJICHHOM 3aJaun
VYK-1.5 PaccmarpuBaeT W mnpemjiara€r BO3MOKHBIE




BAapUAHTLI PCIICHUA MOCTaBJICHHOM 3aJa44, OLCHHBAs
HUX JOCTOMHCTBA U HEAOCTATK

OIIK-1 Criocoben MIPUMEHSTh
(dbyHIaMeHTallbHbIC 3HaHUS,
MIOJTyYEHHBbIE B obnactu
MaTeMaTHYCCKUX u (vm)
€CTECTBEHHBIX HAYK, U UCIIOJIb30BaTh
HX B pogeCCHOHANBHOM
JeATEIbHOCTU

OIIK-1.1 Onepupyet 06a30BBIMH 3HAHUSMH B 00JIACTH
OCHOBHBIX MaTeMaTHYE€CKUX M €CTECTBEHHO-HAYYHBIX
JTUCHUILINH, TPEAYCMOTPEHHBIX YUYCOHBIM IJIAHOM
OIIK-1.2 Pemaer THIIOBBIE 3a4a4dl OCHOBHBIX
MaTeMaTHYEeCKIX u €CTeCTBEHHO-HAYUHBIX
JTUCUUIUIAH, TPUMEHSSI CTaHIAapTHbIE TMPUEMBl U
METO/bI

OIIK-1.3 BsiOupaer pa3iauyHble METOABI PEIICHHUS
3a1ay TpodecCHOHABHOM JIeSTeNTbHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHWUMN, IMONYYEHHBIX MpPU H3YYCHUU
OCHOBHBIX MaTeMaTHYECKUX U ECTECTBEHHO-HAYUHBIX
JMCITUTUTUH

5. ®opma mnpoMexyTouHOM artTectamum: 3a4€t (3 cemectp), 3k3ameH (1,24

CEMECTpBHI).

6. SA3bIK npenogaBaHusA: PYyCCKUN.

II. CogepxxaHue IUCHMILIMHBI, CTPYKTYPHPOBaHHOe MO TeMaMm (pa3gesam) C

YKazaHue€M OTBCACHHOIO Ha HHUX KOJHUYIECCTBA aAKAACMHUYECKHX YaCcOB U BH/I0B

Y4eOHBbIX 3aHATHI

KonrakrtHas pabota Camo-
CTOSI-
IIpaktn- | BT
HanmenoBanue pa3znenos u TeM Bceero | Jlek- qeckme |MPaKTmucck|  TeIb-
U ast Hadg
3aHATUA |[noaroroska
pabora
1 cemecTp
Paznen 1
y ! 16 6 2 4
JelicTBUTEIbHBIC YHC/IA
HarypanbHsle yncia. [IpuHIun MaTreMaTuyecKon
naaykunn. HepaBencrso beprymm. buaom 6 2 ! 2
HeroToHa.
['pann uncnoBbIX MHOXKECTB. Teopemsl 0
CylLIeCTBOBaHMHM rpaHeil. CBoiicTBa rpaHen. . 6 2 ! 2
[Ipu3Haku rpaHen.
ITpuauun Kanropa. Pacimpennas dncioas 4 ) 0 0
npsiMas.
Pasznen 2
16 6 2 6
DYyHKIUH
[Monsarue Gpynkuu. O0mMe cBOCTBA () yHKIIHHA. 7 2 1 2




HaumenoBanue pPasaciioB U TCM

Bcero

KonrakrtHas paboTa

Jlek-
1105051

[IpakTu-
YECKUE
3aHSATUS

B T.4.
paKTHYICCK
ast
moAroToBKa

Camo-
CcTOSsI-
TCIIb-

Hast
pabora

O6pa3 u mpoodpa3 MHOKECTBA MPU OTOOPAKCHHH.
Knaccudukanus pyHkiuii (MHbEKTUBHBIE,
CIOPBEKTUBHBIC, ONEKTUBHBIC OTOOPAKCHUS).
Kommosurmus ¢pynkmnuii. O6parHas GyHKIHUS.
YcnoBus cymecTBoBaHUSI 00paTHOMA.

Yucnossie pynkuuu. OrpaHuveHHbIE,
MOHOTOHHBIE, IEPUOANYECKUE, YETHBIC U HEUETHBIC
¢ynkuuu. HesiBHOE 3ananne GyHKINU.
[TapameTpuueckoe 3a1aHue HYHKIHH.

OnementapHbie GyHKIMU. CBOMCTBA 0A3UCHBIX
asieMeHTapHbIX QyHKImi. Kinaccudukarnms
HJIEMEHTAPHBIX ()YHKIIHA.

Pa3zgen 3
IIpenes 4nc/j10BOM MOC/IEI0BATEIbHOCTH

24

10

[Ipenen yncnoBOi MOCIEAOBATEILHOCTH.
OcHoBHbI€ cBoOlcTBa: CXOAUMOCTD U
apupmeTnueckue onepanun. [lpeaensHbIi mepexos
B HEPABEHCTBAX. bECKOHEUHBIE PEAEIIbI.

14

Cx01MMOCTh MOHOTOHHOM OTpaHUYEHHON
nocnenoBarenbHocTH. Yucno “e”. CymiecTtBoBaHue
MOHOTOHHOM MOATOCTeA0BaTeIbHOCTHU. [IpuHInn

bonenano — Beliepmtpacca. Kpurepuii Komm.

10

Paznen 4
HenpepbIBHOCTE YHCJI0BOH (DYHKIMH.

42

16

10

IIpenenbuble Touku MHOXKeCTBA. [IoHATHE ITpenena
¢GbyHKIUH B TOUKe. JIoKanbHAast OrpaHU4YEHHOCTb
¢GbyHKIMH, UMEIoLIeH npezien B Touke. beckoHeuHo
Mmasible pyHKIMU. O — cumBoiuka. [Ipenen u
apudmernueckue onepanuu. [IpenenpHbiil nepexon
B HEpaBEHCTBaX. beCkOHEYHbIE MTPEAEIIBI U IPEIETIbI
Ha OECKOHEYHOCTH.

10

1-i1 1 2-i1 3aMeuaTenbpHbIC Ipeaensl. Jpyrue
STaJIOHHbBIE IPENIETbI.

[TonsiTre HenpepbIBHOCTU (QYHKIMHU B TOUKE.
HenpepbIBHOCTD U apudMeTHUECKHE ONEpaLHH.
HenpepbiBHOCTS KOMIO3ULIMHU. OHOCTOPOHHSSA
HenpepbIBHOCTH. Kinaccudukanus Touek paspbiBa.
HenpepriBHOCTE 351eMEHTapHBIX (PYHKINH.
HenpepbIBHOCT PyHKINH, 3aJaHHOM
napamerpudecku. [lonsTne KpuBOM.

10

HenpepsiBHOCTE 1 OrpaHnYeHHOCTh. Teopema
Beiiepurpacca.




HaumenoBanue pPasaciioB U TCM
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Teopema 0 NpOMEKYTOYHBIX 3HAYECHUSX
HenpepbIBHON GyHKIMU. HenpepbIBHOCTH 1
MOHOTOHHOCTb. HenpepbIBHOCTh 00paTHOM

GbyHKIHN.

Pa3zpnen 5
JAnddepenuunanbuoe ucunciaenne GyHkuumii
O/IHOI IepeMeHHOMH

102

34

18

30

[Tonstue muddepenuupyemMocT PyHKIIUN B TOUKE.
OKBUBaJEHTHbIE onpenenenus. [IponsBoaHas.
Huddepenunan. ['eomerprueckuii CMbICTT
npou3BoaHON. HenpeprIBHOCTH
muddepenuupyeMoit pyHkipu. OJHOCTOPOHHSIS
muddepermmupyeMocts. JuddepeHnupyemMocTsb
byHKIMY, 3a1aHHOM mapamerpudecku. [ nagkue
kpuBble. uddepeHnnpyemMocTs 37eMEHTapHBIX

GbyHKIHi.

16

JuddepeHunpyeMoCcTb KOMITO3UIIUH.
HuddeperumpyemocTs u apudmMeTnIecKue
oneparuu. {uddepenurpyemMocts 00paTHOit

GbyHKIHN.

12

DKcTpeMyM oHOMepHOH QyHKIIH. HeoOxommmbie
ycnosus. Teopema epma. Teopema Posurs.
TeopeMbl 0 KOHEUHBIX NPUPAIIECHUAX. Y CJIOBUS
MOHOTOHHOCTH OJJHOMEPHON (YHKLIUH.
JlocTato4yHble yCIOBHS SKCTpEMyMa B TEPMHUHAX
IIEPBOW MPOU3BOHOM.

16

PackpsiTe Heonpenenennocren. IlpaBuna
Jlonwurans

16

Briciue npousBoanbie u aAud depeHianb.
®opmyna Teitnopa ¢ 0OCTaTOUHBIM YJICHOM B (hopme
Jlarpanxa u Komm. Jlokansnas popmyna Teinopa.
IIpencraBnenue dpopmysioit Telnopa 6a3ucHBIX
AJIEMEHTapHbBIX (PYHKIMH.

12

Beimykisie pyHkimu. HenpepbIBHOCT BBITYKIION
byakuun. OHOCTOPOHHSA TUDPEPEHITMPYEMOCTD.
Beimykisie muddepenmpyemble GyHKIUH.

Y cnoBUs BRITYKJIOCTH B TEPMUHAX TPOU3BOIHBIX.

10

AcumnTotsl. [IppumeHeHne npon3BoJHON K
MTOCTPOCHUIO TPaPUKOB PYHKIIHH.

18

Hroro B 1 cemecTpe

196

70

36

54

2 cemecTp

Pa3neu 6
HNurerpupoBanue 0JHOMEPHBIX GyHKIMHT

109

30

18

41
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Pa36uenus orpeska. Bepxuue u HkHIE
UHTErpanbHble CyMMBI (CyMMbl J{apOy). Bepxuuii u
HKHUU uHTerpai. [lonstue unrterpana Pumana.
Kpurepuii uHTErpupyeMOCTH B TEPMUHAX CYMM
JlapOy. Knaccel uHTErprpyeMbIX (QyHKITUH.

10

OcHoBHBIE CBOMCTBa MHTErpana Pumana:
JIMHEWHOCTh, MOHOTOHHOCTb, aITUTUBHOCTb.
OreHka MOJTyJIst MFHTerpasa.

10

[TonsTue nepBooOpasznoi. CyriecTBOBaHUE
nepBooOpasznoil. @opmyna HeroTona-Jleiilbnuma

12

Heonpenenennsrit uaterpan. OCHOBHbIE CBOMCTBA.
HNuTerpupoBanue mo 4acTsiM U 3aME€Ha EPEMEHHOU
B HEOIPE/ICJICHHOM UHTErpale.

17

TexHnKa HeoNpeNeIEHHOr0 UHTETPUPOBAHHS.
WHuTerpupoBanne palvoHaIbHbBIX (QYHKIUH.
WHTerpupoBanne uppauoHaIbHbIX U
TPAHCLIEHIEHTHBIX QYHKIIMH.

18

Teopembl 0 cpeiHeM 3HaUYCHUH JJIsl THTErpaia
Pumana

HecoOcTBeHHBIC HHTETPATBI IO OECKOHECUHOMY
MIPOMEXYTKY U OT HEOTPAaHUYEHHON (DYHKIUU.
OcHoBHBIE CBOMcTBa. Beruncienne. AOCOIIOTHAS
CX0aUMOCTb. [Ipru3HaKku cXxoauMocTH
HECOOCTBEHHBIX UHTETpaNIOB. [Ipu3HaKu cpaBHEHUS.
[Tpuznaku A6ens u Aupuxie. MHterpansi ¢
HECKOJIbKUMH 0COOEHHOCTSIMH.

16

I'eomerpuueckue U pu3NIECKUe MPUITOKEHUS
nHTerpana. Ilnomans KpUBOIMHENHON TPaIleLUH.
Crnpsimisiemble KpuBble. J[TMHA KPUBOM.

20

Pa3zgen 7
Yucaosble psibl

24

[Tonsatue uucnosoro psna. OOmumi uneH. YacTHble
CYMMBIL. CxonuMocTb YHUCJIOBOTO pana.
Heo6xoanmoe YCIIOBHE CXOJUMOCTH.
l'apmonnueckuii psa. Ocratok psaga. Kpurepuit
Komm. AGcomtoTHast CXOAUMOCTb.

Panelt ¢ momoxxkurenpHbIMU uneHamu. [Ipu3Haku
CXOONUMOCTH: IMPU3HAKN CpaBHCHHA, IMpHU3HAK
Hanamb6epa, npusHak Komm. [Ipusznaku Kymmepa,
Paabe, beptpana, I'aycca. IHTEeTpanbHBIN IPU3HAK.

Psagpl ¢ nmpowsBosibHbIMM - wieHamu. [lpu3Haku
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TCIIb-

Hast
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cxoaumoctu JleitOuuia, AGens u Jupuxie.

3nakouepenyronmecs psanbl. Ilpusnak JleitOauma
CXOJIMMOCTH 3HAKOUEPEAYIOIIETOCs psijia.

Paznen 8
DYHKIHOHAJIbHbIE U CTeNIEHHbIE PSAAbI

35

11

QyHKINOHAIbHBIE MIOCJIEI0BATEIBbHOCTH.
[loToueunas ¥ paBHOMEpHas  CXOAUMOCTb.
Kputepuit Kommu. HenpepblBHOCTH mpeaenbHOM
¢bynkuuu. IlpenenbHbIi mEepexoA MOA  3HAKOM
uHterpasia.  CXOIMMOCTh  MOCIEAOBATEIbHOCTH
IIPOU3BOIHBIX.

@ yHKINOHAIbHBIE PALBL. [Toroueunas u
paBHOMepHas cxoaumocTh. Kputepuit  Komm.
[Tpusznak Beitepmtpacca paBHOMEpPHOMH
cxoauMmoctu.  HemnpepblBHOCTH ~ CyMMBI  psja.
WuTerpupoBanue u Qg depeHpoBanme
(GYHKIIMOHATIBHBIX PSAIOB.

Crenennbie psiabl. Teopema Komm - Anamapa.
Panuyc, wuHTepBanm UM  001acTb  CXOAMMOCTH.
PaBHOMepHas CXOAMMOCTH CTEHEHHBIX  DSIIOB.
Teopema Aberns. WuTerpupoBanue u
audQepeHIMpPOBaHUE CTENEHHBIX PSIOB.

Papn Teinopa. YcnoBus cxogumoctu. Pasnoxenue B
CTETIEHHOM psiJl 6a3MCHBIX 2JIEMEHTAPHBIX (PYHKIIHA.

10

Paznen 9
Pansl @dypbe. Unterpana ®@ypee.
IIpeodpa3oBanune @ypbe.

30

Tpuronomerpruyeckuit MHOTOYJIEH u
TPUTOHOMETpUUECKUH  psiA.  OpTOroHanbHOCTh
TPUTOHOMETPUYECKON CUCTEMBI GYHKIHH.
Beruucnenune K03 (ULIHEHTOB PaBHOMEPHO
CXOZSIIErocs TPUTOHOMETPUUYECKOTO paAna. Psag
@yppe. MHHMMaJIBHOE CBOMCTBO YAaCTHBIX CYMM
psana @ypee. Teopema 0 KBalpaTHUHOM YKJIOHEHHUH.
HepaBenctBo beccens. CtpemiieHne K  HYJIO
ko3 punreHToB Pypoe.

SAnpo Hupuxne. HWHTErpanbHOE MpEACTABICHUE
YaCTHBIX CyMM psifa Dypoe.

[Mpuamun  nokamuzaumu.  [Ipusnaxk  dupuxnie
CX0IMMOCTH psifa Pypee.

Cymmbr ®@eiiepa. Snpo Deiiepa. MHTerpanpHoe
npeacraBienue cymm  Deiiepa. PaBHOMepHas
cxomumocte  cymm  ODeitepa.  Teopema o
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KBaIpaTUIHOM YKJIOHCHUH. PaBeHcTBO HapceBamI.

HTroro Bo 2 cemectpe

185

57

38

51

3 cemecTp

Paznen 10
JAudppepennnanbHoe HcHUCIeHHe PyHKIMI
MHOTHX JeliCTBUTEIbHBIX IlepeMeHHbIX

68

28

32

Ipoctpancteo R" . Kanonuueckwuii 6asuc.

CxanspHoe nipoussenenue. Hopmas R” .
[TokoopauHaTHast CXOAUMOCTh

IIOCICI0BATCIBHOCTH 3JICMCHTOB R" . Kommakrasie

mHoxectBa B R” . Jluneiinsie onepatopst B R” .
OOpaTumble TMHEWHBIE ONIEPATOPHI. Y CIOBUS
obpatumocTi. OYHKIIUU MHOTUX [IEPEMEHHBIX.
[Tpumepsr. ['paduk. Jluaum ypoBHS.

Ipencrapienne pynxuun f @ R" = R”
KoopauHaTHBIME pyHKIMsMH. [Ipenen u
HENPEepbIBHOCTh (PYHKIMI MHOTUX IIEPEMEHHBIX.
[ToBTOpHBIE Ipeaeinsl. [Ipenensl 1o HanIpaBICHUIO.
HenpepbIBHOCTB 110 pUKCUPOBAHHON NEPEMEHHOI.
Teopema Beitepmrpacca.

13

[Tonstue nuddepenuupyemoit GpyHKIUU

f:R" > R", I'panuent. Auddepenunan.
HenpepsiBHOCTh T depeHupyeMoit pyHKIum.
Yacrable nmponsBoaHbie. CTpYKTypa rpaaieHTa.
HuddeperurpyemMocTs PyHKIMH B CiIydae
HETPEPBIBHOCTH YaCTHBIX MPOU3BO/IHBIX.
HuddepeHunpyemMocTb CI0KHON PYHKIUH.
JudpdepeHunpyeMocTs 1 apupMeTHIEeCKHe
ornepauuu. ['eoMmeTpuueckuil CMbICI TpaIueHTa.
KacarenpHast miuockocTs 1 HopMaib. [IpousBomHas
110 HapPaBJICHUIO

19

10

[IponsBonHbie U AU epeHInanbl BEICIINX
nopsAakoB. Teopema 0 paBEHCTBE CMEILIAHHBIX
YaCTHBIX MPOU3BOJHBIX. Dopmynbl ams
BbIUUCIIEHUS TU(PEPEeHIINATIOB BEICIINX TOPSIKOB.
®opwmyna Teitnnopa. JIokanbHbIA SKCTPEMYM
(GyHKIIMK MHOTHX nepeMeHHbIX. HeoOxonnmele n
JIOCTATOYHBIE YCIOBUS SKCTPEMYyMa.

18

Jnddepentmpyembie dpynxuuun S R" > R".
CrpykTypa MaTpuIlbl OllepaTopa-npoU3BOIHOM.
HuddepenurpyemMocts KoMno3unuu. Teopemsl o
KOHEYHbIX NpupaieHusx. HenpepsiBHO

18




HaumenoBanue pPasaciioB U TCM

Bcero

KonrakrtHas paboTa

Jlek-
1105051

[IpakTu-
YECKUE
3aHSATUS

B T.4.
paKTHYICCK
ast
moAroToBKa

Camo-
CcTOSsI-
TCIIb-

Hast
pabora

muddepennmpyembie QyHKITUN U
muddeomopdusmel. Teopema 06 oOpaTHO
¢bynkuun. Teopema o HesBHOW (DyHKITHH.
OTbICKaHHE TPOU3BOTHBIX HESIBHBIX ()YHKITHIA.
VYcnoBublid s3kcTpeMyM. [IpaBuio MHOKHUTENEH
Jlarpanxa.

Paznen 11
KpaTtHble nHTErpaJjisl

34

16

14

14

BHemHss 1 BHYTpEHHSISI MEpa MHOXECTBA Ha
mrockoctu. M3mepumebie no JKoprany MHOKECTBA.
Mepa XKopnana. Kpurepun nsmMmepumMocTH.
MOHOTOHHOCTb M KOHEYHAs aIIUTUBHOCTb MEPBHI.
MHuoxecTBa Mepsl Hylb. Mepa XKopnana B

IIPOCTPAHCTBAX R*u R,

JIBoiiHbIE MHTErpasbl. JINHEHHOCTH, MOHOTOHHOCTD
W KOHEYHas aJJAMTUBHOCTHh JIBOMHOTO HWHTErpasa.
BrrunciieHne NBOMHBIX HHTETPATIOB CBEICHUEM K
MOBTOPHBIM. 3aMeHa TEPEMEHHBIX B JIBOHOM
uHterpane. llepexon K MNOJAPHBIM KOOPJAWHATAM.
TpoitHple HMHTErpajibl W  MHTErpajbl  BbICIICH
KpaTHOCTH. [IprioKeHuss KpaTHBIX HHTErPAJIOB.

26

12

12

Pa3zmen 12
KpuBosmHeiinbie HHTErpajabl  MHTErPaJibl MO
NMOBEPXHOCTH

32

14

14

EcrecTBeHHas mapaMerpusanus KpUBOM.
OpuenTanus kpuBoid. [ToHsTHE KPUBOTUHEHHOTO
uHTerpana 1-ro poga. BelunciieHue cBe1eHUEM K
onpeneraeHHoMy nHrerpainy. Kpusonnneitnsle
UHTErpasl 2-ro poaa. CBsa3b ¢ KPUBOJIUHENHBIM
HMHTETpaJIoM |-ro poaa u onpenereHHbIM
HMHTErPAJIOM.

®opmyina ['puna. HezaBucumocTs KpUBOJIH-
HEWHOI'0 MHTErpalia OT IIyTH UHTEIPUPOBAHUA.
[IpuinokeHnst KpUBOJIMHEWHBIX MHTETPAJIOB.

ITonsatue nosepxnoctu. Ilapamerpuueckoe 3aganue
noBepxHocTu. [lepBas kBaapaTuuHas popma
nosepxHocTu. OpueHTanus nosepxHoctu. Kpussie
Ha noBepxHocTH. [lomaas MoBEpXHO-CTH.
WHTerpans! no noBepxHocTu 1-ro u 2-ro poza.
CBeneHne K JBOWHOMY UHTETpaly.

Teopemsl Ctokca u Octporpajckoro — ["aycca.

14

Paszpnen 13
HMHTerpajsl ¢ mapamMerpamu

34

10

12

12
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CoOcCTBEHHBIE HHTETPAJIBI C TAPAMETPAMH.
HenpepbsiBHOCTD, TH(GepeHIIPYyEeMOCTh |
UHTETPUPYEMOCTb I10 ITAPAMETPYy.
HecoGcTBeHHBIE MHTETPANIBI C TApaMETPaMH.
PaBHOMepHas cxoauMocTh. HenpephIBHOCTS,
g hepeHIPYyEeMOCTh, HHTETPUPYEMOCTh 10
napamerpy.

12

Diinepossl GpyHknuu. HempepsIBHOCTH 1
muddepennmpyemocts. CBs3b TamMma U O6eTa
GyHKIUH. ACUMIITOTHYECKOE MMOBEJACHUE raMmMa
¢byukun. @opmyna Ctupnunra. Berancnenue
OTIpeICTICHHBIX HHTETPAJIOB C TTIOMOIIIBIO
DinepoBbIX QYHKIHI.

18

HUroro B 3 cemecTpe

144

34

51

59

4 cemecTp

Pazgen 14
IToJ1e KOMIJIEKCHBIX YHCEJT

30

10

12

ITone KOMIITIEKCHBIX YHCCJI, aKCHOMAaTHKa
MHOXCCTBAa KOMIIJICKCHBIX YHCCII.

Monyinb 1 apryMeHT KOMIUIEKCHOI'O YHCIa.
BekropHoe, anrebpanueckoe, TPHTrOHOMETPUUYECKOE
U TI0Ka3aTeNIbHOE MIPEICTABICHUS KOMILUIEKCHOTO
yucaa. CreneHsb u paaukai, Gopmyna Myaspa.

C kak metrpuueckoe npoctpancTBo. EBxinosa u
cepuueckas MeTpuku. GopmyIbl
cTepeorpaguueckoi mpoekuuu. PacmmpenHas
KOMILIEKCHAs MJIOCKOCTb, cepa Pumana.

Cxopnsmuecs nocnenoparensHoctu B Cu €
JlemMa 0 MOKOOpPAMHATHOU cxoauMocTu. Kpurtepuit
Komm, Teopema bonbsuano-Beiepmrpacca.
[TonHOTa ¥ KOMITAKTHOCTH PACHIUPEHHOU
KOMILUIEKCHOM INTIOCKOCTH.

10

Tonosnoruu B C u € (OTKpBITHIE M 3aMKHYTHIE
MHO’KECTBA, IPEEIIbHBIE U TPAHUYHBIE TOUKH,
IpaHula, 3aMbIKaHHe, CBA3HOCTh MHOKECTBA,
KpHUBBIE, 00JIACTH, KOMIIAKThl, KOHTUHYYMBI).

Pa3zpen 15
DYHKIUH KOMILICKCHOM IepeMeHHOol

29

12

@yHKIIMN KOMIUIEKCHOTO IepeMeHHoro. [Ipenen u
HEMPEPbIBHOCTH (PYHKIMI KOMIUIEKCHOTO
nepemeHHoro. HenpepbsiBHOCTS B chpepuueckoit
MeTpuke. Teopembl 0 HePephIBHBIX (QYHKIIHUAX
KOMILUIEKCHOT'O IEPEMEHHOI0 Ha KOMIIAKTe,
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KOHTHHYYME, B 00JIaCTH.

HuddepeHunpyemMocTs B CMbICIE JEHCTBUTEILHOTO
Y KOMIUIEKCHOT'O aHan3a. MOHOTeHHBIE U
rosoMopdHbIe PYHKIUH (OTIpeIeIeH s, IPUMEPHI).
®dopmanbHbIe Tpon3BoaHbIe. KpuTepuit
MOHOTE€HHOCTH. B TOUKE, yciioBus Komm-Pumana.
[TpousBoaHas romomopdHor GyHKIHH.

12

KacarenpHOe 0TOOpakeHHE U SIKOOHAH
muddepennupyemoro oroopakenus. JlokaapHoe
nosefeHne AU PpepeHIupyeMOro 0ToOpaKeHHs ¢
HEHYJICBBIM IKOOMaHOM. JIOKaIbHOE IMMOBEICHUE
roJoMopdHOro oToopaxkeHus. I eomerpuaeckmii
CMBICII MOJTYJISl U apTyMEHTA IPOU3BOIHOM
roJIoMoppHON GYHKINH.

Pa3zpen 16
Kondopmublie oToOpaxkeHust

56

12

18

26

Onpenenenne KOHPOPMHOTO OTOOpPAKEHUS B TOUKE
u obnactu. JloctaTouHble yCI0BHsI KOHPOPMHOCTH
otoOpaxkeHust. OCHOBHBIC TIPUHITUITBI TEOPUHU
KOH(OPMHBIX 0TOOpaXkeHui, Teopema Pumana o
KOH(OPMHBIX 0TOOPaKEHHSIX.

MebuycoBsl mpeodpazoBanus. Onpenenenue,

xoH(popMHOCTs Ha C . ['pynnosoe cBoHCTBO
MeOHyCOBBIX TTpeoOpa3zoBaHuil. [{ekoMIo3uius
MeOHnyCOBBIX TIpeobpazoBanuii. KpyroBoe cBoiicTBO
MeOMyCOBBIX TTpeoOpa3zoBanuii. CUMMETPHS TOUEK
OTHOCHUTEIIHO OKPYXHOCTH U €€ COXpPAaHEHHE NPU
MeOHYCOBBIX TTPeoOpa30BaHUIX. AHTAPMOHHUECKOE
OTHOILLIEHHUE YIOPSAJOUYECHHON YETBEPKU TOUEK U €r0
WHBApUAHTHOCTH TIPH MEOMYCOBBIX
npeoOpa3oBaHusax. TeopeMa o CylIeCTBOBAaHUH U
€IMHCTBEHHOCTH MeOMycoBa npeodpa3zoBaHus,
HOPMHUPOBAHHOT'O COOTBETCTBUEM YETHIPEX Map
TOYeK. Berurciienue rpymnmn MeOnyCoBBIX
aBTOMOP(HU3MOB Kpyra U nmonymiockoctu. [lonsrue
o mojenu [lyankape reomerpun JlobaueBckoro.

18

CrenenHast GyHKLHUS C HATYpaJIbHBIM ITOKa3aTENEM,
o0racTu €€ OJJHOJUCTHOCTH ¥ KOH(POPMHOCTH,
riobanbHoe oOpaleHne. PuManoBa moBepXHOCTb U
BETBHU pajivKaja

10

OrnpesenieHne SKCIOHEHTHI, €€ aHATMTUYECKUE U
T€OMETPUUYECKHE CBOMCTBA: TooMOphHOCTh Ha C,
TeopeMa CIIOKEHHUsI, HeOOpallleHUE B HYIIb,
NEPpUOANYIHOCTD, JIOKaJIbHAsA OJJHOJIMCTHOCTD,
KOH(OpMHOCTH. O0IaCTH OJTHOJIMCTHOCTH

12




KonrakrtHas paboTa Camo-
[Ipaktn- | BT T
HanmenoBanue pa3znenos u teM Bcero | Jlek- qeckpe |MPakTHucck|  TCIb-
1H ast Hast
3aHATHUA |moaroroBka
pabora
9KCHOHEeHTHI. ['1o0anbHoe oOpaleHue, NOCTpOeHue
PUMaHOBOW TOBEPXHOCTH JIOTapU(PMUIECKOIM
byHKIHH.
Oynknusa JKykOBCKOIo U €€ aHAIIUTUYECKHUE U
reoMeTpUYeCcKre CBOMCTBA. PUMaHOBa MOBEPXHOCTH 10 2 4 0 4
¢bynkuuu, oopaTHO# K yHKIMH KyKOBCKOTO.
Pazpen 17
HuTerpaJsl oT pyHKIMI KOMILIEKCHOTO 23 10 4 0 9
NepeMeHHOro
Kpuonuneiinsie naterpaisl B TOKII.
Onpenenenue, CBOWCTBA, IPUMEPHL, CBA3b C
KPUBOJIMHEWHBIMU HHTErpanaMu 1-ro u 2-ro poja 5 2 1 0 2
U3 Kypca JefictBuTenbHOro aHanusza. [lepexon k
npeieay 101 3HaKOM MHTerpajia.
Wurerpanbhas reopema Komm u e€ 06001ienne Ha 5 ) 1 0 )
MHOT'OCBSI3HbIE 00J1aCTH.
WnTterpanpraas popmyna Komm. 4 2 1 0 1
Cy1iecTBOBaHUE ITPOU3BOIHBIX BCEX MOPSIIKOB Y
roomopdubIX pyaxmii. @opmynsr Komm ams 4 2 0 0 2
IIPOU3BO/IHBIX.
[TepBooOpasnas. ®opmyna Herorona-Jleiioauia. 5 ) 1 0 )
Teopema Mopepa.
Pasnex 18 46 | 10 16 0 20
Panel Teinopa u Jlopana

[TocnenoBarenbHOCTH U PSAIbl AHATUTUYECKUX
¢ynkuuit B obnactu. Teopemsl Beliepiirpacca o 8 2 2 0 4
psAaax aHAIUTUYECKUX (QYHKIUH.
Crenennsie psabl. Teopema Abens. Teopema o
Kpyre cxoaumoctH, ¢popmyna Komu — Angamapa.
JlokanbHO paBHOMEpHAs CXOJAUMOCTb CTEIIEHHOIO 10 2 4 0 4
psana. UnterpupoBanue u nuddepeHppoBanue
PAOOB.
Teopema o npezacraBieHnu rooMopdHoOi GyHKIMH
CTETIEHHBIM PSAJIOM, OLIEHKA paJlyca CXOAUMOCTH.
Crenennoii psjg kak pan Teinopa ans cBoe 10 ) 4 0 4
CYMMBbI, €TUHCTBEHHOCTb PA3JI0KEHHUS.
Hepagenctsa Kommu ans ko3 dunmenton
CTETIEHHOT0 psJia.
Psnwl Jlopana, cTpykTypa 001aCTH CXOUMOCTH.
Teopema o npezcraBieHnn roaoMopdHON GyHKIMH
psanoM Jlopana. HepaBencrsa Komm st 12 2 6 0 4
kod(purmentoB psaa Jlopana. Psix Jlopana B
OKPECTHOCTH OECKOHEUHO yJAJIEHHOW TOYKH.
Teopema JInyBuis. Jloka3aTenbCcTBo € €€ 6 ) 0 0 4

IIOMOIIIBIKO TCOPEMBI Faycca 0 CymIeCTBOBAHUU
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KOMITJIEKCHOTO KOPHS Yy JIF0OOr0 MHOTOYJICHA,
OTJIMYHOTO OT KOHCTaHTHI.

BuyTpenssis Teopema eauHcTBeHHOCTH. Hymmu
rosoMopdHbIX pyHkmii. Dakropuzanus
rosioMop¢hHON QYHKIMU B OKPECTHOCTH €€ HYJISL.

Pasznea 6
N301upoBaHHbIEe 0C00bIE TOUKH H BbIYETHI

28

14

18

N3onmpoBaHHbIEe 0COOBIE TOYKH TOJIOMOP(HHOMN

GbyHKIMY, Ki1accuUKalys W30IUPOBAHHBIX 0COOBIX

TOYEK OJHO3HAYHOTO XapaKTepa: yCTpaHuMast
oco0ast TOYKa, TOJII0C, MOPSIOK MOJI0Ca,
CyIecTBeHHas ocobast Touka. beckoHeuHO
yJalieHHasl Touka Kak ocobas. Kpurepun
M30JIMPOBAaHHBIX 0COOBIX TOUEK. Teopema
Coxorkoro — Beitepmtpacca, MoHATHE O TeOpeMe
[Mukapa. Kimaccuduxanms u Kpurepuu

I/ISOHI/IpOBaHHOﬁ 0c000i1 TOUKY Ha OECKOHEYHOCTH.

12

Omnpenenenre BblueTa B U30JIMPOBAHHON 0C000M
TOUYKE ¥ (POPMYJIBI JUIsl BEIYUCICHHSI BHIYETOB.
[Ipumepsl.

Beruuciienue Bbruera Ha GECKOHEUHOCTH.
[Ipumepsl.

Teopema Komm o Beruerax. Teopema o cymme
BBIYETOB.

14

[IprumeHeHns BBIYETOB ISl HAXO0KACHUS
ONPEACIIEHHBIX UHTETPAJIOB. BBIUETHBIN METON
BBIYMCIICHHS] MHTETpajioB. HTerpasnsl OT
TPUTOHOMETpHUECKHX (YHKINI. Brrancnenue
HECOOCTBEHHBIX UHTETPAJIOB U IVIaBHBIX 3HAYEHUN
WHTETPAJIOB OT JICUCTBUTEIILHO3HAYHBIX ()YHKITUH.
IIpumepsl.

12

Hroro B 4 cemecTpe

216

51

51

<

114

Hroro no kypey

720

192

209

319

III. O6pa3oBaTeibHbIE TEXHOJIOTUHU

VYyebnas nporpamma — Bun 3anstus

HAauMEHOBAHUE PA3JEIIOB U TEM (8
cmpoz2om coomeemcmeuu ¢ pazoeiom Il

PIT])

OO6pa3zoBarelbHbIC TEXHOJIOTHI

JevicTButenbHbie yncina. Oyakmmn | Jlexuus,

3aHATHC

MIPaKTUYECKOE

TpanuionHas JeKIus, TEeKIUs-
BHU3yaJIM3aIis, TPYIIIOBOE pEIIeHUE

TBOPYCCKHUX 3aa4.




[Ipenen yncmoBoun

Jlexmmst,

TpaguuuroHHas NEKIUS, JTEKIUS-

IIOCJIEI0BATEIIBHOCTH Z:I?;TIT:CCKOC BU3yalln3anusl, KOMIIbIOTCpHAA
BU3YJIM3ALMs, TPYIIIOBOE PELICHUE
TBOPYECKHUX 3a/1a4.
HNudbdepennmanpHoe ucunucienue | Jlexuus, TpanuivioHHast JIEKIUs, JTEKIIHsI-
o o o IIPAKTHUYICCKOEC

GbyHKIUN 0JTHOM epeMeHHOM 5 :Hﬂme BHU3Yyajiu3anusd, IpyIroBoc

pelLIeH’E TBOPYECKUX 3a/1a4.

NuTerpupoBanne 0qHOMEPHBIX Jlexuus, TpaguunoHHas JEKIUs, JTEKIUs-

yHKIWIA TpaKTIICCKoe BU3YaJIM3allis, TPYIIOBOE
3aHATHEC

pEILICHHE TBOPUYECKUX 3a]1a4.

Yucnossle psaasl Jlexuus, TpaguionHas aeKiys, JeKIus-

D yHKIMOHAIBHEIE U CTENEHHbIE HpaieTIHeckoe BUSyaIu3anis, IpylnoBoe peHICHAC
3aHATHE TBOPYECKHUX 3a]1a4.

pAIbI

Psaner @ypee. MaTerpan Oypse. Jlexuus, Tpanunuonnas nexuys, JeKIHs-

IIpeo6pasosanne Oypbe IPaKTHIECKOEC BU3YyaJIn3alnsl, KOMIIBIOTEPHOE
3aHATHEC MOJICITHPOBAHUE, TPYIIIOBOE PEIICHHE

TBOPYECKHX 3a/1a4.

HNudbdepennmanpHoe ucuncienue | Jlexuus, TpaauimoHHas TEKIHsL, JTICKIIUs-

YHKLMHA MHOTHX IPaKTHIECKOEC BU3YyaJIn3alnsl, KOMIIBIOTEPHOE

. SaHATHC peleHue, TPYyIIoBOe pelieHue

JEWCTBUTEIIBHBIX MEPEMEHHBIX TBOPUECKHX 3124,

Kpartnble nnrerpasst Jlexuus, TpanuimonHas JSKIMs, JICKIHSI-

KpuBonuHENHbIE MHTErPAIBl U NpaKTHACCKos BUSyalIM3alliil, KOMIIBIOTCPHOC
SaHATHC peleHue, TPYyIIoBOe pelieHne

HMHTETPAJIbI IO TOBEPXHOCTUM TBOPUECKHX 3124,

WNuterpansl ¢ mapamerpaMu Jlexkuwus, TpaguuuoHHas NEKUM, TCKIUA-
HPAKTHICCKOE BU3yalIu3alus, TI'PYINIOBOC pEIICHUE
3aHATHC TBOPYECKUX 3a/1a4.

[lone KOMIUIEKCHBIX YHCEN Jlexnus, TpaauumoHHas JIEKIUs, JTCKITHS-

OYHKIMN KOMIUIEKCHOM HPAKTHICCKOE BU3YyalIM3alHsl, TPYIIIIOBOE PELICHNE

. 3aHATHE TBOPUYECKHUX 3a7au.

MIEPEMEHHOMN

Kondopmasie oToOpakeHus Jlexnus, TpanunuoHHas JICKIUs, JICKIUS-
TpaKTIICCKoe BU3yaIIN3allnsl, KOMITBIOTEpHAS
3aHATUC

BHU3YJIM3AIUs, TPYNIIOBOE PEUICHUE
TBOPYECKHUX 3a/1a4.

WuTerpanst oT QyHKIHA Jlexuus, TpanuuyvoHHAsK IEKIMS, JIEKIU-

KOMILIEKCHOTO [IEPEMEHHOTO HPAKTHIECKOE BU3yalu3anus, IpynmnoBoe peuicHue
3aHATHC TBOPYECKUX 3a/1a4.

Psaner Teinopa u Jlopana Jlexnuus, TpanuuroHHast TEKIUS, JIEKIUs-
HPAKTUICCKOEC BU3yalIM3alHsl, KOMIIBIOTEPHOE
3aHsATHC MOJIETUPOBAHUE, IPYIIIOBOE PELLIEHUE

TBOPYECKHX 3aJ1a4.

N3onupoBaHHbIe 0coObIe TOUKK U | Jlexuus, TpanuumonHas NeKIys, JTSKIHS-

BEIYETEI HPAKTUICCKOC BU3yalIN3alHsl, KOMIIBIOTEPHOE
3aHsATHE

pelIeHne, TPYNIoBOE PELICHNE
TBOPYECKHUX 3ajau.




IV. Onenovnbie MaTepuaJbl 1l IPOBEACHUS TEKYIIEeH M MPOMEKYTOYHOI
arTecTanuu

Tunosblie KOHTPOJIbHBIC 3a/I1aHUHA

9.

BBenenue B anaiaus
[IpuBenuTe onpeneneHne BEpXHENH rpaHd MHOYKECTBA.
[IpuBenuTe npuMep MHOKECTBA, MMEIOIIIETO BEPXHIOIO TPaHb U HE UMEIOIIETO
HaMMEHBIIIETO DJICMEHTA.
Haitqute BepXHUuE U HM)KHUE TPAHU MHOKECTB.

31 {0,1;,0,011;0,00111, ... 32, {2 nen|

[TpuBeauTe MpUMep MHOKECTBA, IMEIOIIETO BEPXHIOIO IPaHb M HE HMEIOIIETO
HAaWMEHBIIIETO JIEMEHTA

[TpuBenute onpeaenenne GyHKITUN.

Cpenu KpuBBIX, TPUBEACHHBIX HA PUCYHKAX, BEIOCPUTE T€, KOTOPBIC SBISTFOTCS
rpadukaMu QyHKIIHMA.

[TpuBenuTe npumep mpeaesna nocie0BaTeIbHOCTH.

[IpuBeauTe MpUMeEpHI MOCIEAOBATEILHOCTEN, UMEIONTUX KOHEUHBIN Tpe/ie,
UMEIOINX OECKOHEUHBIN TIpejiesl, He UMEIOIINX Mpeea.

[TpuBeauTe onpesenenue npejena PyHKIIUN B TOUKE.

10.ITpuBeauTe npuMepsl PYHKIUNA, UMEIOIIUX KOHEUYHBIN TIpeiell, UMEIOITUX

OECKOHEUHBIN TIpeesl, HE UMEIOIIUX Mpeiena B 3aITaHHON TOUKe.

11.ITpuBeauTe onpeaeneHne HeNnpepbIBHON (DYHKIIUH.
12.ITpuBeauTe npuMepsl pa3pbIBHBIX (PYHKIMI, UMEIOIIMX TOUYKU pa3pblBa

Ppa3JIMYHBIX THIIOB.

AndpepeHurpoBanne 0OJHOMEPHbIX PYHKIHI. IKCTPEMYM 0JJTHOMEPHOI1

pyHKuuM.
HNuTerpupoBanue 0JHOMEPHBIX PyHKIUIMA.
[TpuBenute onpeaenenne nudPepeHMpyeMoCcTr PYHKITUU B TOUKE U
IPOU3BOAHON (DYHKIIUHU B TOUKE.
VYkaxure cBsi3b MEXKIY TU(DPEpeHIHPYEMOCTHIO U HEMPEPHIBHOCTHIO (DYHKIIMU
B Touke. [IpuBeanTe HEOOXOUMBbIE TPUMEPHI.

Onpenenute, sBsercs a1 Gynkuuu [ (x) = x* -signy y S(x)=x-signx
muddeperrmpyembivu B Touke X =0
Haiigute npousBoaHbie GyHKINUN
2
4.1. f(x)=cos (12x+%) 4. f(x):ez(xﬂ)z.

[IpuBenuTe onpeneneHrne TOYEK JOKAITBHOIO MAaKCUMyMa U TOYEK JIOKAJIbHOTO
MUHUMYyMa (QYHKIIHH.

[IpuBenuTe NpuUMEPHI TOYEK JIOKATBHOTO MAKCUMyMa U TOYEK JIOKAJIBbHOTO
MuHUMyMa (QyHKIMH. [ToKakuTe reOMeTPUYECKYI0 MHTEPIPETALIHIO.



7. TlpuBenute npumMepsl GYHKIMI, HE UMEIOIINX JIOKATbHBIX IKCTPEMYMOB.
8. ChopmynupyiiTe HEOOXOIUMOE YCIOBUE AKCTPEMYyMa.
9. CdhopmynupyiiTe TOCTATOYHOE YCIOBHE IKCTPEMYMA.

10.Halimure Touku s3KcTpeMyMa QyHKITUN f
10.1. f()=x*(x=1)  102. S()=x|x—] 103, f(0)=|xe™.

11.HaiinuTe HanOoOJIbIIIe ¥ HAUMEHBIIIEE 3HaUeHNE (VYHKITHH / na MIPOMEKYTKE
A
1.1, f@=3x* -1 -1 A=[-51] 112 f@=x-eF, A=[-L]]
12.Chopmynupyiite onpeneneHne nuTerpaiga Pumana mo otpesky.
13.YkaxuTe KJIacchl UHTETPUPYEMBIX (DYHKIIHA.

14.TIpuBeauTe NpUMep HEUHTETPUPYEMOH QYHKIIHH.

15.Chopmynupyiite onpeaencHue nepBooopazHon GYHKITHH.

16.Haiinute meppoobpasuyro £ s gyrxuum J (¥) =SI20X | ragyio, uro
F(0)=0

17.1TpuBenute Gpopmyny pasznoxxenus: PairionanbHoi 1poOu Ha dJIeMEHTapHbBIE.
18. Hamngure HeonpeaeneHHbIE HHTETPAJIBI.

d d d
181, =25 182, | =% 183, |2
19.HaitnuTe onpesieieHHbIC HHTETPAIBI.
2 4 1
191, [%ax 19.2. [*°cosxdx 193, [x%e" dx
X
1 0 0

20.1TpuBenute onpeneneHus YucaoBOro pAaa, CXOIAMIEr0Cs YUCIOBOT0 psia.
[IpuBenuTe NpuUMeEphl CXOASIIUXCS U PACXOIAIIUXCS PSJIOB.

21.Chopmynupyiite HeOOXOAUMBIN MPU3HAK CXOJUMOCTH YHUCIOBOTO pAJia.
SBnsgercs 11 HEOOXOAMMOE YCIIOBHE CXOIUMOCTHU JOocTaTouHbIM. [IpuBeauTe
MIPUMEPHI.

22.ChopMynupylTe 10CTaTOYHBIC IPU3HAKN CXOUMOCTH TIOJIOKUTEIBHBIX PSJIOB.
SABASIOTCS M JOCTaTOYHBIC YCIIOBUS CXOAUMOCTH HEOOXOIUMBIMH.

23.ChopmynupyiiTe onpenesieHus: aOCOIIOTHO CXOSAIIETOCS YMCIOBOrO psijia,
YCJIOBHO CXO/ISAILIETOCS YUCIOBOTO psifa. [IpuBenure npumepsl.

24.ChopmynupyiTe 10CTaTOYHBIC TPU3HAKU CXOAUMOCTH PSIOB C
MPOU3BOJILHBIMU ujieHaMH. [IpuBeauTe mpuMepsbl, MOKa3bIBAOIINE, YTO BCE
YCJIOBUSI TEOPEM SIBJISIFOTCS CYIIECTBEHHBIMU.

25.ChopmynupyiiTe npru3HaKU aOCOTIOTHON CXOJIUMOCTH.

26.ChopmynupyiiTe onpeiesieHre 3HaKOUePEyIOIErocs: CXOISIIEerocs YuCI0BOTO
psna, mpu3HaKku cxoauMocTu. [IpuBenuTe npumepsl, MOKA3bIBAIOIIUE, YTO BCE
YCJIOBUSI TEOPEM SIBJISIFOTCSI CYIIIECTBEHHBIMU.

27.Chopmynupyiite onpeneneHne PyHKIIMOHATIBHON MOCIEI0BATEILHOCTH,
OTpEENICHHS MOTOYEYHON CXOAUMOCTH, 00JIACTU CXOUMOCTH, MPEACIbHON
GbyHKIUH.

28.Chopmynupyiite onpeieIeHue paBHOMEPHON CXOAMMOCTH (DYHKITMOHATIEHOMN



IIOCJICA0BATCIIBHOCTH.

29.ChopmynupyiiTe 1OCTATOYHBIE YCIOBHS HEMPEPHIBHOCTH MPEIAEIbHON
byHKUMU. SABISIOTCS U TOCTATOYHBIE YCIOBUSL HE0OX0aUMbIMU? MOXKeET 1
MOCJIEIOBATEIBLHOCTh HETPEPHIBHBIX (DYHKIUNA CXOJIUTHCS PABHOMEPHO K
pa3pbIBHOM (PYHKIIHH.

30.ChopmynupyiiTe 10CTaTOYHBIC YCIOBUA TudPepeHINPYyeMOCTH TPEACITbHON
byHKIUH. SBISIOTCS U 1OCTATOYHBIE YCIOBHSI HEOOXOIUMBIMU?

31.Chopmynupyiite onpenencHue GyHKITMOHATBHOTO PsIa, ONPEACICHUS
MOTOYEYHOU CXOJIMMOCTH, 00JaCTH CXOAUMOCTH, CYMMBI PS/a.

32.ChopmynupyiiTe onpeaeacHIe paBHOMEPHON CXOAUMOCTH (DYHKITMOHATILHOMN
psna.

33.ChopmynupyiTe J0CTaTOYHBIEC YCIOBUS HEPEPHIBHOCTH CYMMBI pAJia.
SBASIOTCS W JJOCTATOYHbBIE YCIOBUS HEOOXOAUMBIMHU?

34.ChopmynupyiTe 10CTaTOUHbIE YCIOBUA TUDPEPEHIIUPYEMOCTH CYMMBI psJia.
SBASIOTCS M JOCTATOYHbBIE YCIOBUS HEOOXOAUMBIMHU?

35.CopmynupyiiTe onpeeraeHue CTENeHHOrO Psijia, ONMUIIUTE CTPYKTYPY 00JacTH
CXOOUMOCTH, XapaKTEP CXOAUMOCTH.

36.1IpuBenure cnocoObl OTHICKAHUSA PAJANYCa CXOUMOCTH CTEIIEHHOTO PAJa.

37.Chopmynupyiite onpeneneHus psajaoB Teiniopa, MakiopeHa.

38.CopMynupyiiTe 10CTaTOYHBIE YCIOBUS pa3iokeHus GyHKIUU B psa Tenopa.

39.11onyuuTe pa3noKeHUs B CTEIIEHHOW Psii OCHOBHBIX 3JIEMEHTapHbBIX (PYHKIUH,
YKaXXUTe 00JJaCTU CXOAUMOCTH MOITYUYEHHBIX PSIOB.

40.ChopmynupyiiTe onpeaesieHue TPUTOHOMETPUUYECKOTO psijia,
TPUTOHOMETPHUUYECKOrO psifa Dypse.

41.Chopmynupyiite TEOpEMBbI O CXOAUMOCTH B TOUKe psiia Dypbe KycouHO-
HEIPEPHIBHOMN, HEMPEPHIBHON (YHKIIUHA.

42.0nummuTe UIe0JIOTHIO Pa3ioKeHus B pal Pypbe HENepuoauIecKuX HyHKIIHMA.

43.Chopmynupyiite onpenenenre uaterpaina Oypre, IpU3HAKU CXOJIUMOCTH.

KommiekcHblil aHau3

1. [laiTe onpenenenue Moy, apryMeHTa KOMIUIEKCHOTO YHCIIA.

2. JlaiiTe onpeneneHue anredOpandyeckoro KOpHs U3 KOMILJIEKCHOTO YHUCIIa

3. JlaiiTe ompeneneHue OTKPBITOTO W 3aMKHYTOTO MHOYKECTB, IPEIAEIbHBIX H
IPaHUYHBIX TOYEK, TPaHUIbl, 3aMbIKaHMs, CBS3HOCTH MHOXECTBa, O0O0JacCTH,
KOMIIaKTa, KOHTUHYyMa.

4. JlaiiTe ompeneneHUE HEMPEPHIBHOCTH (.K.II. B €BKIUIOBOM M chepruyeckoi
METPHUKAX.

5. JlaiiTe onpeneneHue MOHOTEHHOM U ToIoMOp(HOM PyHKITHH.

6. Coopmynupyiite ycnoBusi Kommu-PuMana B aeiicTBUTEIbHOW M KOMIUIEKCHON
dbopmax.

7. CdopmynupyiTe reOMeTpUUEeCKU CMBICT MOAYJIS U apryMeHTa MPOU3BOIHOMN
rojiomMmophHoN QyHKIIHH.



8. CdopmynupyiiTe TpyImnoBoe CBOMCTBO MEONYCOBBIX MPEeOOpa3OBaHUM.

9. CdopmynupyiTe KpyroBoe CBOHCTBO MEOMYCOBBIX ITpeoOpa3oBaHU

10. ChopMynupyiiTe Te€OpeMy O CYLIECTBOBAHMM W E€IMHCTBEHHOCTH MEOMyCOBa
npeoOpa3zoBaHusi, HOPMUPOBAHHOTO COOTBETCTBUEM TPEX Map TOUECK.

11. Onpenenutb 00pa3 MOJAPHON CETKU MPU OTOOPAKEHUH CTENIEHHOU PYHKIUEH ¢
HaTypaJbHbIM MOKa3aTEeJIEM.

12. Chopmynupyiite ompesesieHne 3KCIOHEHTHI, MPUBEIUTE €€ aHaJTUTHYECKUE U
r€OMETPUYECKHUE CBOMCTBA.

13. JlaiiTe onpeaenenue jorapudma.

14. Chopmynupyiite Teopemy Pumana o KOHQPOPMHBIX OTOOPaKEHUSIX, OCHOBHBIC
MPUHIIUITBE KOHPOPMHBIX OTOOPaKEHUH.

15. Chopmynupyiite uHTErpaibuyo Teopemy Komm-I'ypca.

16. Chopmynupyiite uHTErpaIbuyo hopmyrny Komu.

17. Chopmynupyiite Teopemy Mopepa.

18. [IpuBectu hopmymnsl Ko 1151 mpou3BoHBIX rosioMOophHON QYHKIIHMH.

19. Chopmynupyiite TeopeMbl Beliepiirpacca o psgax ronoMopPHbIX GyHKITUAN.

20. Chopmynupyiite Teopemy AOelns 0 CTENEHHBIX psiax.

21. ChopmynupyiiTe TeopeMy O NPEICTaBICHUU TroJoMOphHOM  (YHKIUH
CTEIIEHHBIM PSAJIOM.

22. IIpuBecTH pa3noxeHuss OCHOBHBIX 3JIEMEHTApPHBIX (pyHKIMI B panbl Teitnopa.

23. Chopmynupyiite Teopemy JInyBHILIA.

24. Copmynupyiite Teopemy Jlopana.

25. IIpuBectu HepaBencTBa Komm i ko duimento psana Jlopana.

26. ChopMynupyiiTe BHYTPEHHIOIO TEOPEMY €ITMHCTBEHHOCTH.

27. JlaliTe ompezaeneHrue HU30JUPOBAHHOW OCOOOM TOUYKH TOJOMOP(HON (YHKITUH,
PUBECTH MX KJIaCCUPUKAIIUIO.

28. ChopMynupyiiTe KpUTepUn yCTPAaHUMOU 0CO00M TOYKH U TIOJTIOCA.

29. ChopmynupyiiTe KpUTepUi CyIeCTBEHHOM 0CO00H TOUKH.

30. JlaiiTe ompeneneHue BbIYETa B HM30JUPOBAHHOM OCOOON TOUKE U TPUBEIUTE
(dbopMyIIBI SISl BBIYMCIICHUS BEIYETOB.

31. Copmynupyiite Teopemy Koru o Beruerax.

32. CopmynupyiiTe TeOpeMy 0 CyMME BCEX BBIYETOB.

33. CpopmynupyiiTe MpUHLKIT APTyYMEHTA.

34. Chopmynupyiite Teopemy Pyiie.

V. IlepeyeHb OCHOBHOM U IONIOJTHUTEIbHON Y4eOHOM JUTepaTypbl, HEO0X0AUMOM
IS OCBOEHMS] TUCUUTILINHBI

a) OcHOBHas UTEpaTypa
1. ®uxrtenronsil, I'. M. Kypc auddepeniimanbHOT0 U HHTETPATILHOTO UCUUCICHUS
: yueOHUK Jutst BY30B : B 3 Tomax / I'. M. ®duxrtenronsir. — 15-e usn., crep. —
Cankr-IletepOypr : Jlansp, [6. 1.]. — Tom 1 — 2021. — 608 c. — ISBN 978-5-



8114-7061-7. — TekcT : sneKTpoHHBIN // JIaHb : AIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/154399
®uxrtenronbi, . M. Kypc nuddepeHimanbHOro U HHTErPaTbHOTO UCYUCICHUS

: yueOHuK : B 3 Tomax / I'. M. ®uxtenronbn. — 14-e uza., crep. — CaHKT-
[TerepOypr : Jlans, [6. 1.]. — Tom 2 — 2020. — 800 c¢. — ISBN 978-5-8114-
4866-1. — Tekct : osnmexkTpoHHbll // Jlab : 3IEKTPOHHO-OUOIMOTEUHAS

cuctema. — URL: https://e.lanbook.com/book/126708
®uxrtenronsll, I'. M. Kypc auddepennnaabHOro 1 MHTErpaabHOTO0 HCYUCIICHUS
: yueOHMK 1t By30B : B 3 Tomax / I'. M. @uxrtenronpu. — 11-e u3n., crep. —
Cankr-IletepOypr : Jlanp, 2020 — Tom 3 — 2020. — 656 ¢. — ISBN 978-5-
8114-6652-8. — Tekct : snexTpoHHBIN // JlaHb : 3JEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/149365

4. Tlpusanos, . 1. BBenenue B Teopro PyHKIIUNA KOMIUIEKCHOTO TIEPEMEHHOTO :

yueOnuk / U. W. [lpuBanoB. — 15-e uza., crep. — Cankr-IletepOypr : Jlansb,
2021 — 432 ¢. — ISBN 978-5-8114-0913-6. — Tekcr : anekTpoHHbIH // JIaHb

AJIEKTPOHHO-OMOIMOTEUHAS CHUCTEMA. — URL:
https //e.lanbook.com/book/167779

0) TONOJIHUTEIbHAS TUTEpaTypa

l.

Pomenko, O. E. Marematuueckuii ananmu3. JluddepenunansHoe u
UHTETPAIIbHOE  HCYHCIICHUE GYyHKIIMM ~ HECKOJBKMX  TMEPEMEHHBIX.
Juddepenunanpupie ypaBHeHUsa : ydeOHO-meToaumyeckoe mnocobue / O. E.
Pomenko, E. A. Jlebegea. — HoBocuOupck : HoBocubupckuit
rOCYJIapCTBEHHBIN TEXHUYECKHM yHHUBEpCUTET, 2019. — 76 ¢. — ISBN 978-5-

7782-3944-9. — TekcT : PACKTPOHHBIN // DNEKTPOHHO-OMOIMOTEYHAsI cCUCTEMa
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/98715.html

. Xyxkosa, I'. C. Maremarnueckuii aHainu3 B mpumepax u 3agadax. Hacte 1 :

yaebHoe mocobue / I'. C. KykoBa, M. @. Pymaiino. — Mocksa : UTHOPA-M,
2020. — 260 c. — (Bpicmiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-
015963-8. - Tekct ; AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1072156

. Kyry3oB, A. C. MaremaTuueckuii ananuz: audpepeHimaisHoe U UHTErpaabHOe

ucurcienne QpyHkiuii ogHoit nepemennoin : [16+] / A. C. Kyry30B. — 2-e u3a.
crep. — Mocksa ; bepnun : qupexkr-Menua, 2017. — 127 c¢. — Pexxum pocrymna:
no noxgnucke. — URL: https://biblioclub.ru/index.php?page=book&id=462166

.lepmnes, B. I'. Marematnueckuil aHanu3: COOPHUK 3aady C PELICHUSIMHU :

yue0. nocobue / B.I'. lllepmineB. — Mocksa : UHOPA-M, 2018. — 164 ¢c. —
(Beicmiee obOpazoBanme: bakamaBpuar). ISBN 978-5-16-005487-2. - Tekct :
anexTponHbIi. - URL: https://znanium.com/catalog/product/958345

. HonoBunkuH, E. C. Teopust GyHKIMI KOMIUIEKCHOTO MMEPEMEHHOTO : Y4EOHUK /

E. C. IlonoBunkuH. — MockBa : UHOPA-M, 2020. — 254 c. — (Bsiciiee
obpazoBanue: bakamaBpmar). - ISBN 978-5-16-013608-0. - Tekct
anekTponHbIi. - URL: https://znanium.com/catalog/product/1125614
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https://znanium.com/catalog/product/1072156
https://biblioclub.ru/index.php?page=book&id=462166
https://znanium.com/catalog/product/958345
https://znanium.com/catalog/product/1125614

6. AxtamoBa, C. C. Teopus (QpyHKIMIA KOMIIJIEKCHOTO MEPEMEHHOr0 : y4eOHO-
metoauueckoe nmocodue / C. C. Axramona, E.K. Jleitnaprac, A. Il. Jlsnun. -
Kpacuosipck : Cub. denep. yu-t, 2020. - 100 c. - ISBN 978-5-7638-4330-9. -
Teker : anexkTponnbiit. - URL: https://znanium.com/catalog/product/1816573

7. boromonoBa, E. B. Teopust pyHKIMIT KOMIUIEKCHOW MepeMEeHHOHN : ydeOHOe

nocobue / E. B. boromonoBa. — JlyOHa : ['ocymapcTBEHHBIH yYHUBEPCUTET
«dy6nay, 2018. — 107 c. — ISBN 978-5-89847-540-6. — Tekcr
ANEKTPOHHBIN // JlaHb : 23yeKTpoHHO-OMOMMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/154470

8. IlonomapeB, A. B. Teopus O¢yHKIMHA KOMIUIEKCHOTO TMEPEMEHHOIO
Meroaunueckue ykazanus / A. B. Ilonomapes, . D. beccapabckas. — Mocksa :
PTY MUPDA, 2019. — 46 ¢. — TekcT : snekTpoHHbIHA // JIaHb : 37E€KTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/171497

9. Haxman, A. JI. Teopuss ¢yHKUMI KOMIUIEKCHOTO IEPEMEHHOIO : y4eOHOe
nocodbue / A. JI. Haxman. — Caparos : Aii [Iu Op Menua, 2019. — 212 c. —
ISBN 978-5-4486-0597-0. — TekcT : »3IEKTPOHHBIM // DJIEKTPOHHO-
oumbmmoreunas  cuctema IPR BOOKS : [catitT]. —  URL:
https:// www.iprbookshop.ru/80317.html

10. Apxunos I'.H., CapoBanunii B.A., UybapukoB B.H. Jlekiuu mno
MateMatuyeckoMy aHanuzy. M., [Ipoda, 2004, 640 c.

11. ®uxtenronsy ['M. Kypc auddepenHimaibHoro ©  HUHTETPAIBHOTO
ucunuciaenud.- T. 1, 2, 3.- M.: Hayka, 2003.

12. Bunorpangosa N.A., Onexuuk C.H., CanoBHuunii B.A. 3agaun u
yOpakXHEHUs 10 MaTtemMaTuyeckomy ananusy. Y. 1, 2. — M., BIII, 2001.

13. Mapkymesuy A.W. Teopus ananutuueckux Qpynkiuii. Havama reopun. T.1. M.
Jlanp, 2009, 480 c.

14. T'ycee A.1.  KoHcnekt Jeknuid mo Marematudyeckomy aHanuzy.  Cepsep
nokanbHOM cetn TBI'Y.

15. Hemunouu B.I1. COopHMK 3amady ¥ yOpaKHEHUH IO MaTEMaTHUYECKOMY
ananuzy. M. Act. Actpena, 2002.

IV.®oHa OLEHOYHBIX CPeACTB ISl NMPOBeJeHHMs] NMPOMEKYTOYHOM aATTECTALMHU

00y4arIMXCcs M0 JUCUMUILTIMHE

1. TunoBble KOHTPOJIbHBbIE 3aIaHUS JISI IPOBEPKHU YPOBHS C(POPMHUPOBAHHOCTH

KOMIIEeTeHI M

Tunosbie KOHTPOJIbHbIE
3aJjaHus VI OLEHKU 3HAHMH,
YMeHMi, HABBIKOB

(2-3 mpumepa)

Jtan (popMHPOBaAHUS
KOMIIETCHIIUA, B KOTOPOM
y4acTByeT JMCHUIIHHA

Iloka3aTenu U KpUTEpPUH
OICHUBAHUA KOMIICTCHIIUMU,
IIKAaJIa OLeHUBAHUHA
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VK-1 Cnocobex
OCYILIECTBIIATh TIOWUCK,
KPUTUYECKUN aHaIu3 W
CHHTE3 uHpopManuy,
IIPUMEHATH  CUCTEMHBIN
MOAXOJ  JUId  pEeLICHUs
TIOCTABJICHHBIX 33734

1. Onpenenute, HAUWHAS C KAKOT'O
HOMeEpa, YJICHBI
IIOCJIEZI0BATEIBLHOCTH

4.3 2
X, =7Tn" —17n" — 6 \MoHOTOHHO
BO3pACTaIOT.

2. Haliute BEpXHIO U HUYKHIOIO

rpann pynkoun S ()= ,
x [0, + )

3. I[Mokaxkure, 4To 1151 HYHKIIUMA
u=x4+y4 " u=x4—y4 HE
MPUMEHUM JIOCTAaTOYHBIN TTPU3HAK
3KCTpeMyMa. BoIsICHUTE, UMEIOT
T JaHHBIE PYHKIIUN TOYKH
JIOKAJIBHOTO IKCTPEMyMa.

4. Onpenenute NOPsAIOK HYJIS B

Touke Z =0 byHKIIUN

f(z): zs(sin -7 +l29).

ITomy4yeH BepHBIN OTBET ¢
MOMOIIbIO BCTPOEHHBIX
MHCTPYMEHTOB HJIU COO-
CTBEHHOTO IPOTrPAMMHOT0
Koja — 2 Gasa.

[Tonyden BepHBIN OTBET HA
OCHOBE BU3yaJIu3aluu — 1
6anm.

OTBeT HEBEpHBIIN WM OTBETA
Het — 0 6ayos.

6
OIIK-1 Crioco6en | 1. Haligute npousBoaHyto [TomyyeHn BepHBI OTBET €
IPUMEHSATH d’ ( x—1 j IIOMOIIBIO BCTPOCHHBIX
byHIaMeHTaTbHbIE d \x?+1) MHCTPYMEHTOB UJIH
3HaHMS, TOMYYCHHBIC B | 2. BeaucinTe HHTErpal COOCTBEHHOT'O MTPOTPAMMHOTO
00JIaCTH MATEMATHYECKHX | *¥ (i kona — I Gamn.
_f =—=dx OTBeT HEeBepHBIN WIIM OTBETA
U (WIM) ECTECTBEHHBIX | 3y X :
HeT — 0 GaoB.

HayK, U HCIIOJIb30BaTh HUX
B NPO(ECCHOHANBHOM | 3. OmnuumTe aarOpPUTM IOMCKA
eI TEIbHOCTU KCTpeMyMa  (QYHKIMHM  JBYX

NIEPEMEHHBIX, OCHOBAaHHBIM Ha

JOCTaTOYHOM MIpHU3HAKE.

Peanusyiite anropuT™M TSt

byHKIIIT

u= ezx+3y(8x2 —6xy + 3y2)_

4. Haiinute Bce HyIM (QyHKIHH

&)= Z(ez —1) u onpenenure ux

MOPSIIKH.
OIIK-1 Cnoco0en | 1. laiite onpenenenue psaa BepHo ¢popmynupyer
PUMEHSTh Teitnopa necTBUTENBHON PYHK- | ONpENENICHUs U YTBEPKICHUS,
(yHIaMEeHTAIbHbIE LIUU OTHOTO JICHCTBUTEIIBHOTO MIOJTHO OIMCHIBAET
SHAHWS, [OJNydYeHHble B | EPEMEHHOTO, chopmynupynTe WHCTPYMEHTHI — 3 OaJa.

o0acTi MaTeMaTHUYECKUX
u (WIM) eCTeCTBEHHBIX
HayK, U HCIIOJIb30BaTh WX
B npodeccuoHaTbHON
JESITEIILHOCTH

YCIIOBUS €70 CXOJAUMOCTH.
Onumure cpeacTBa MaTeMaTu-
YECKOI0 MaKeTa JUIsl IPEICTaB-
neHust GpyHkuu psagom Teitnopa
U omnpezeneHus 00JIacTu ero
CXOJIUMOCTH.

2. Copmynupyiite TEOpEMY

Bepno dbopmynupyer, He
3HAeT MHCTPYMEHTOB — 1
Oa.

He 3naer — 0 6amoB.




Beiiepmrpacca 0 HelpepbIBHOU
(GyHKLMY, 3alaHHON HA OTPE3KeE,
OIMILUTE AJTOPUTM ITOMCKA
HauOOJIBLIET0 U HAUMEHBILIETO
3HaYeHU! PYHKUIUH, 3aJaHHOH Ha
OTpEe3Ke, OIUILIUTE HHCTPYMEHThI
MaTEeMaTHYECKOIo IaKeTa JiIs
peleHus TakoH 3a1auu.

3. HaiiTe onpeneneHue
JIOKAJIHOT'O 3KCTpeMyMa
(GyHKINU IBYX EPEMEHHBIX.
Jlokaxute HeoOX0IUMbIE U
JIOCTaTOYHBIE YCIIOBUS
JKCTpEMyMa.

4. [laiiTe onpeneneHue Hys

nopsiaka Y roromopdroit
¢bynkun. [Tomyuure
¢bakxTopuzanuo QyHKINH B
OKPECTHOCTH HYJI.

TunoBble 3aga4u IJ1s1 MPOMEKYTOYHOIO KOHTPOJIA

JAu¢ppepeHurpoBanue 0OAHOMEPHbIX PYHKIHIA. IKCTPEMYM OJHOMEPHOI
GyHkuun
1. Onpenenure, 6yzaer mu pyaxius  J(X) = \/M -sinﬂ muddepeHnpyema B TOUKe
x=0
Jx

xX-e

N
2. Haiinure nponsBognyio Gpyukuun  J (¥) =sin” 2 x™+ arctg L
X

i f)= 25 ;
3. HaI/II[I/ITe KacaTCIbHBIC (bYHKI_[I/II/I 1+x2 B HCIIOABHXKHBIX TOYKAX 3TOU

(GyHKUIHU.
_ 2
4. Onpegenure, ckonbko pa3 pyrkuust /() =C=[x)x"  guddepenumpyema B Touxe
x=0
5. Ilycth f(x)=x-sinzx Jlokaxxute, 4TO JUIs1 T000r0 unciaa M Haljgercs TOuKa
Xo>M  rtakas, uro
f '(xo) = 0_
sin(e“"fsin%)ﬁ—%cos%x) . yasin? x

. : lim _xtsin’x_
6. Haiinure npeens 6.1. lim Ty, 6.2, M i

7. Haiinure npoMeXKyTKM MOHOTOHHOCTH U TOUYKHU SKCTpeMyMa (yHKITUH
f(x)= |x - 1| el )
. 3 .2
8. Haiiaure HanMeHbIee U HanboIbIee 3HaYeHne QyHkuun f(X) =x" —6x" +9x—1 ga
otpeske [2:4],



9. Haiinute paBHOOENPEHHBIN TPEYTOJBHUK HAaUOOIBIIEH TIJI0IA/Id, BIMCAHHBIN B

OKPYKHOCTbB 3aJIaHHOI'O paanyca

2(x-1)
10. Jlokaxure HepaBeHCTBO NX>~"7  x>1  TIpuBemuTe reoMeTpHUecKyrO

WJUTIOCTPALIMIO.
11. Haiinure npomMeXyTKH BBITYKJIOCTH U BOTHYTOCTH, & TaK»e€ TOYKH Ieperudoa

(bYHKHHH S(x)= Hz_xz

12. Haiigute BTOpyro npou3BoAHYIO GyHKImMH Jf(X) = X +arctgx

Heonpenenennnplii uaTerpaJ. OnpeaesieHHbId HHTETPaJl.

1. Haiinure uHTErpaBI.

1.1. I(X—l)(2x+3)12dx 12 J(x —2x+2)1n(x+l)+2xd.
—2x+2
2x° —2x% +4x .
-sin3x d.
1.3. I(x+1)(x—1)2(x2+1) X 1.4. J.x xdx
2+x 2x+1 Sln x
L5, [ = e [fee. 1 e
7. o 1§, fsin2e-cosx
: 2
- ) Sinx+cos” x
1 0,5
1.9. I(f”&"“r‘%x‘ﬁ)dx 1.10. I(zx 1) 4 gy
0
1.11. Iln2x.dx 1.12. J‘x3 1— 2 dx
1

-1
Heco0cTBennbiii maTerpaJ. lipunoxkenuss mvaTerpaJa.

o o — i -4
1. Haiigute miomanp GpUrypsl OrpaHUYEHHON THHUAME Y =SIN2X  p y=7X

2 43 .
2. Haiiaurte nnuny kpuBoit X =217, y=3" 1€[0;2]

3. Hccnenyiite Ha CXOAMMOCTbh HECOOCTBEHHBIM I/IHTeraJI
oxP 4l " cosx \/x +x4
I In dx j 3.3, _[
2 .
1

d
3.2. 1 NS X,

dx
N .

YucaoBblie psabl

1. Uccnenyiite Ha CXOIMMOCTD PSII.
& n+1 & n+l n® +1 i

LL 2o o 12 2 L Z 1421n+3n




e 2 _ o AN, 2 o (_1\"
s zh{ml} B T

n=1 nt +1 a1 (2n)! R Jn 2n°

(I)yHKIII/IOHa.]II)HbIe N CTCIICHHLIC PA/IbI

1. Hccnenyiite GyHKIIMOHATHHYIO MOCIEAOBATEIEHOCTh {/o} ma CXOAUMOCTh U

PaBHOMCPHYIO CXOAUMOCTb Ha MHOKCCTBC A.
arctg nx

LI L@=gts, 4a=[0] 2 i) ="F= A4=(0mx),

l+n+x s

2. HccnenyiiTe Ha paBHOMEPHYIO CXOJAUMOCTh (DYHKIIMOHAJBHBIN PsAJl HA MHOKECTBE
A.

2.1 Z 1+1j4x2 > AZ(OH_OO)- 2.2. Z(_l)n (;nn!)a A:(O;+OO).
n=l n=1

2.3. Z(—l)n+1 ader 4= (—oo;+oo)' 2 4. Ze_"2x2 cosnx =~ A= [0;7]
n=1 n=1

n+x2 2
3. HaﬁﬂHTe pazmyc I/IHTepBaJ'I u 06HaCTI> CXOOIUMOCTHU CTCIICHHOI'O p;ma.

3.0, 2 (1+4) 3.2. ZIEZ,;)!)X”.

n=1

4. dyskiuo f pasnoxuTe B psaa MakiopeHa U HaauTe 00J1acTh CXOAMMOCTH
3TOrO psija.

2
41, f(x)=e™. 42 J()= 1_x1_
5. Hangure cymmy psiga

7. 43, f)=I’1-x),

X

0

o0

2n-1 n

51 DA 52. 2 nn+Dx"
n=1

a n=1

Paapl @ypre. UuTerpaa ®@ypee. [IpeodpasoBanue @ypbe.

2 3
=X, x €[0;= 7],
[ 4 ]

1. ®ynkuuro /= | Pasnoxute B i Oyphbe 1o KOCHHYCaM Ha 0TPE3Ke

[0;7]

.

2. ®ynxrmio /) =signinTY) - paspoxure B psg Oypbe Ha BCell YHCITOBOI IPAMOi.
. ozo: (_1)m+1 00 1
Hanmummre pasenctso IlapceBaisa. Haliaure cymMmbl psiioB = 2m-1" 2 m=1)?

2(r—x), x G(%ﬂ';ﬂ'

JAuddepenunanbroe ucuuciaeHue GyHKUUn MHOTHX 1eCTBUTEIbHBIX
nepeMeHHbIX



z-sin%-\/xz+y2+zz, z#0,

0, z=0

01 (0,0,0
1. Hatigure % JU1st QYHKITUN f(x,,2)=

of of 0
2. Haiinure 6_];’ oy M 8_J; s pyskoun (X, ,2) =x

3
3. Haitmnre 355 anst pynkmm f(x.y.2)=e™ cosx

x-In yz

2 _ : 1
4. Haiinute df(%,l,O) " df(%,l,O) Wi QyHKIMHA f(x,y,z)_z-slnxy+;.cosxz

o 2 2
5. Haiiue KacaTeabHYIO INIOCKOCTh K pyHKmu  f(x,y) =1+x" -y mapasnensHyio
miockoctn  P(6Y) =1-x+y
6. Haiiiire TOYKH JOKAIBHOTO SKCTpEMyMa (DyHKITUH

6.1 f(xyy,Z)nyz(l—x—y—Z) 6.2 f(x,y)zz—VxJ’y

1+x%+)°

7. Haiiiute TOUKH yCIOBHOTO SKeTpeMyMa GyHKuus /| HpH 3aIaHHBIX
OTPaHUYCHHUSIX.

71 f(x’y’2)=xy2, xXt+ty=z

7.2. f(xayaz):xy_'_za X2+y2=2, x+y+Z:3.

2. /IBoiiHbBIE ¥ TPOWIHbIEC HHTErPAJIbI, UX IPHUJIOKEHHUS.

1. Haitnure nBoMHOI MHTErpai no odaactu G, OrpaHUYEHHON YKa3aHHBIMU
JVHUSIMUA

1.1 ﬂcos(x vydxdy, x=y, x=0,y=nx
G

1 _”.xdedy, x=y,x=1,y=0

2.

13 Iezx_ydxdy, 2x=y, 2x=y+1,y=0,y=1
e

2
14 H—ydxdy, x2:y, 2x=y,x=1,x=2
4. X
G

2. HaiiguTe TpoiiHOM MHTErpa no odjactu (G, OrpaHUYEHHON YKa3aHHBIMU
ITOBEPXHOCTSIMU
71 jjjxdxdydz, x=0,y=0,z=Lx+y+z=2

A%

X’ +y?

) j“—“l_xz dxdydz, x=%,y=0, z=0, x2+y2:1, z:x2+y2
G

73 ~”‘J‘(xzerz)dxa’ya’z, x=0,z=0,z=1, x2+y2:1, (x=>0)

3.0

3. Haiiaute miomans Gurypsl, orpaHUYCHHON JTHHUSIMU
3.1. 4y:x2—4x, x=y+3
3.0 x=2y, y=3x, 3x=2-y, x=4-2y



4. HaﬁﬂHTC 00BEM TEIa OTPaHUYCHHOT'O IMMOBCPXHOCTAMUA
4.1. xz+y2 =2x, z=x2+y2, z=0

3. KpuBo/inHeliHbIE€ M IOBEPXHOCTHbIE HHTEIPAJIbI.
1. Halinute KpUBOJIMHEWHBIE MHTETPAIIBI
11IQxfwa:ABQLA:OﬁLB:mJLOzmﬁ)
A
L [yds, 1: x=a(t—sint), y =a(l-cost), 0<t <27
!

13 Iydx—xdy,l:y:x3,0£x£2
S

1.4.
A=(2,-1), B=(1,0).

2. Ucnons3ys popmyny ['puna, HaliiuTe HHTErpal

j e’ (1-cos y)dx—e* (y—siny)dy, G={(x,y) : x€[0, z], 0< y <sinx}

Japde- (et )y, N y
| — IIPOU3BOJIBHBIN ITYTh, COCAUHATOMINN TOYKH

oG
4. UnTerpaJjsl ¢ mapaMmeTrpaMu.
0
1. Haitnute npenen lim j 2o dx
a—l 0 \/1—(a—3)x2+ax4 ’

2a

. _ [ sin2
2. Haiigure nponssognyio pyukuun /(@) = j S dx
o
4. HaiiguTe uHTErpaibl, UCMONb3ys GyHKUINU Dilnepa

7

2
4.1. J- e’idx 4.2, Ix4 (2 — x)S dx 4.3 J. sin’ x-cos’ x+sin x-cos’ X Ix
0

o0

sin x-cos x
0

KoMmiekcHbIe Yuca

1. Haliti Bce 3HaueHMs paaukania h-i

2. Haiitu Bce 3HaueHus # .

!1 + 2zf —1i

4—(—if ¥ N300pa3uTh TOUKY Ha TUIOCKOCTH.

4. Beruuciauth In(— 1).

5. BeiBectu popMysibl cTepeorpadguieckoi mpoeKuuu u GopmMyny st chepruyecKkoro
paccrosinus. Haiitu cepuueckoe paccTosiHue MexIy Toukamu 1 u £ iu 27

6. HanmncaTtp KOMILJIEKCHBIE TAPAMETPUUECKHUE YPABHEHUSI OKPYKHOCTH C JaHHBIM
IIEHTPOM U PATNYCOM, JIITUTICA U THUIEPOOITBI ¢ (OKycaMu B TOUKaxX *1 U JaHHBIMU
MOJIYOCSAMH, apaboJIbI y=x2, xeR, oTpeska npAMoOn, COEAUHSIONIEN IBE TOUKH.

3. Beruuciaurthb



TI'onomoppubie pyHKIUU
7. SIBnsercst M QyHKIMS w=ze** ronomMopdHOW B Hadane koopauHat? Jlokaxkute
ronoMopHOCTh PpyHKIHi SINZ g Mz ga C.

8. BoccranoBute ronoMoppHyHO (QYHKIIMIO TIO 3aJaHHOH €€ pPEaJIbHOW YacTH
u=x>—-3xy+2x> —2y> +e"siny, (x,y) eC

Kondopmubie oTodOpaxkenust
9. MerogOoM CJIOE€HHA HAWTH  00pa3bl BEPXHEr0 EIWHUYHOrO MOJyKpyra Ipu
_ 1 1
npeoOpasoBanmsax W=z w=1z g w= §(Z+;j :
10.  Haiitu oOuuii B MeOMyCOBBIX MpeoOpa3oBaHui BepXHEH MOIYIIOCKOCTH Ha
ce0s1, BEpXHEH NMOJIYIUIOCKOCTH Ha €AMHUYHBIN KPYT, EAMHUYHOIO Kpyra Ha ceOsl.

z
11.  Kakas 4acTh IIIOCKOCTU CKMMAETCA IPH 0TOOpaxkenuu W =57 ? Kakas Jacthb

IJIOCKOCTH PACTATUBAETCS MTPU OTOOPAXKEHUU W = e’ 9

12.  Omnwmcath cXeMy TMOCTPOEHUS KOH(POPMHOro MpeoOpa3oBaHUsi KpPYyroBOTO
JIBYYTOJIbHUKAa HAa BEPXHIOK IMOIYIUIOCKOCTb. ENVMHWUYHBIN Kpyr C pa3pe3oM IO
paanycy oTo0pa3uTh KOH(POPMHO Ha BEPXHIOIO MOJIYILIOCKOCTb.

13.  O0sacTh, 3aKIIOYEHHYI0 MEXAY €IUHUYHON OKPYKHOCTBIO M OKPYKHOCTBIO C
mametpoM [0 =R | 010GpasuTh KOHPOPMHO HA STUHUYHBIN KPYT.

14.  Haiitu xoHpopMHBIK 00pa3 momyroiaocs! I1 ={z: 0<Rez<z, 1mz>0} ¢ OMOIBIO
dyrkimii: (a) W=snz (§) W=C008Z; (g) w=tgz

Psaasbi Teisiopa u Jlopana
15.  Haiitu oG1acTh cXoAMMOCTH (DYHKIIMOHATIBLHOTO Psa:
o A\ 2v © +oo v
(z—i) . z—-1
@ @ Sk 0 X))
v=0 3 v=0 y=—I\Z + 1
16.  HaiiTu Hyu ¥ M30JIMPOBAHHBIE 0COOBIC TOUKHU (hYHKITHIA:
) 2 .
ZC0Sz sm z Z -1
() =3 (6) 5 (B) 5.
sin” z e -1 e’ +1
Onpenenuts NOPAIKU HyJIEH U Ki1acCu(UIUPOBATH NU30JIUPOBAHHBIE OCOOBIE TOUKHU.
17.  IlpencraButh pspamu JlopaHa B TMPOKOJIOTOW OKPECTHOCTH TOYKHA Z=da

cienyroume QyHKIUNA

ia2 h2
() a Z,azO; (r) 9z a=0.

PR
Z

BbryeTsl 1 MX NIPpUMEHEHHE
18.  HaitTu BblYETHI 3a7aHHOW (YHKIMM B €€ H30JUPOBAHHOW OCO0OU TOUKe,
BKJIIOYast Touky £ =%



19.

20.

21.

22.

@

tgz—z z

(1-cosz)””’ chz-1’

()

T o1
(c) z’sin—; (m) sinz-sin—.
z z

BBIYUCIUTD C IMOMOIIIBIO TCOPEMBI O BbIUCTAX MHTCI'PAJIbI:
z i dz
W f Zeve @ f

s
e Zt3 e Z8INZ

z+1l dz —
(8) Z§2zs1nz_1dz, (r) j}/z 2tz 1)sinz’ z-1

=i).

z=0

[Mpumensis nemmy JKopaHa, BHIYMCIIATE HHTETPAJIBL:
T x’sinxdy 7 cosx dx
@ | ©) |

- 5, 0<a<b;
xS’ +4 0(x2+a2)(x2+b3) ‘
© ]3 xcosx dx o T sinx dv
o) vp | 57— @ vpl|lH—
P S xt=5x+6 P _Oo(x2 +4)(x—1)
2z
Brrancnnuts UHTErpaIBl BUIA ,[ R(Sin 0,cos9)dg .
0
27 d b4 d
(a) J‘i(p; (6 j%,—l<a<l,neN;
v d+3cosp *1-2acosp+a

” (1 +2cosgo)n

T cos’pde
—), 0 I; =0,,...
(e -([l—asinzgo’ <a<k (1) j 5+4cos@ cosngdg, n=01,

Brranciauts HeCOOCTBEHHBIE HHTCTPAJIbI OT palliOHAJIBbHBIX (1)YHKHI/II\/’I
© xzdx o
a P A ——— 0 —,a> 0, n EN,
() [O(x2+1)(x2+9) ( ) J;(xz-l_az)n
¢ oxdx tx’dx
() V.p.jx3+1; (r) V.p.J(;x4_1.

-0

BOHpOCI)I K 3a4YeTaM " IK3aMEcHaM

1 cemecTp (3a4€éT)
MmuoxectBa. [TogmMHOx)ecTBa. [Iprmepnl. TeopeTUKO-MHOXKECTBEHHBIE ONEPALIAU C
MHO>KECTBaMU: 00bEIMHEHUE, IEPECEUCHUE, PA3BHOCTh MHOXKECTB.
[IpuHumn maremaTuyeckon nHAyKUuKu. HepaBencTBo bepHyiu.
bunom HeroToHa.
[TonsiTue AecATUUHON JPOOU U IEUCTBUTENLHOTO yncia. KoHeuHble necaTuyHbie
npo6u. OTHOLIIEHUE OpAJIKa HA MHOXKECTBE JEeHCTBUTENbHBIX yKncen. CBoiicTBa
OTHOLLICHUS TIOPSIIKA.
OrpannyeHHble MHOXKECTBA. Bepxuue u HuxkHue rpanu. [Ipumepsl. CBolicTBa.
TeopeMsl 0 CylIECTBOBAHUY BEPXHEN U HUKHEW I'PAHU.
[Ipu3Haku BepXHEW U HUKHEW TPaHHU.
PanmonanbHbie M MppallMOHAIBHBIE YUCTIA.



8. Ipunuun Kanropa. [lpunuun bopens — JleGera.

9. Tlonsitue otHomenus u pyHkuu. [Ipumepsl. 3HaueHre QyHKIIUU B TOUKE.
Ob6nacTh onpeneneHusl © MHOXKECTBO 3HaueHU GyHKUuU. ['padux GyHKIHH.
Pasnuunbie criocoOb! 3aganust PyHKIINU.

10. O6pa3 u npoodpa3 MHOkECTBA Npu 0ToOpakeHuu. [Ipumepsl. CBoiicTBa.

11. labeKkTUBHBIC, CIOPBEKTUBHBIC U OMEKTUBHBIC 0TOOpaskeHHs. [IpumMepsl.

12. Komnozunus ¢pyukiuit. [Ipumepsr.

13. Ilonstue obpatHoi ¢yHKIuu. [IpumMepsl.

14. YcioBus CylIeCTBOBaHUS 00paTHON (QyHKIIUU.

15. Yucnossie pyHkimu. OrpanndeHHble GyHKIHH. MOHOTOHHBIE QYHKIIUU. YeTHbIE
u HeueTHble pyHKuuU. [lepuonnueckue @yukiuu. [Ipumepsr. CBoiicTBa.

16. DnemenTtapHbie QpyHkiuu. Knaccudukarus 3meMeHTapHbIX QYyHKIIHM.

17. OyHKIUY, 3a]JaHHBIC TAPAMETPUUIECKHU, U QYHKIIUHU, 33]IaHHbIE HESIBHO.

18. [Tonsatue nocnenosarensHOCTH. [loanocnenoBarensHOCTS. [IpuMepBL.

19. IlonsATHe mpeaena YucIoBOM MOCIEA0BATENBHOCTH. [IpuMepsl.

20. OCHOBHBIC CBOMCTBA YMCJIOBBIX IIOCJICOBATEILHOCTEH. EMMHCTBEHHOCTH
npenena. OrpaHM4eHHOCTh CXOIAIIENCS TOCIEN0BATENBHOCTH. CXOIUMOCTh
ITOAIIOCIIENOBATEBHOCTH.

21. Ilpenen ynucaoBoOil MOCIEIOBATEIILHOCTH U apU(hMETUUECKUE OTIEpaIUU.
Heomnpenenennocru.

22. IIpenenbHblil IEpeXo] B HEPABEHCTBAX.

23. Teopema o npezene NPOMEKYTOYHOM IOCIIEI0BATEIBHOCTH.

24. CXO0OUMOCTh MOHOTOHHOM OIPaHUYEHHOM MOCIIEA0BATEIIBHOCTH.

25. Uucno e Kak BEpXHss 'PaHb U KaK MpeJiedl.

26. CymecTBOBaHHE MOHOTOHHOM MOJIIOCIIEI0BATEIbHOCTH Y IPOU3BOJIBHOM
nocnenoBarenbHocTh. [IpuHnun bosbiiano — Beliepiurpacca.

27. Kpurepuit Ko cxoaMmMOoCTH 4YMCIOBOM MOCIEA0BATEIbHOCTH.

28. beckoHeyHO Maible nocienoBaTesibHOCTH. [Ipenen npousBeaeHnss 6ECKOHEUHO
MaJIOW U OTPAHUYEHHOM ITOCIIEI0BATEIBHOCTH.

29. [loHsTHE npenenbHON TOUKH MHOXKeCTBa. [Ipumepsl. Xapakrepuszauus npeaeaibHON
TOYKH MHOKECTBA B TEPMHUHAX MOCIIEOBATEIBHOCTEN 3JIEMEHTOB MHOKECTBA

30. IlonsTue npenena GyHKUMU B TOUKE. DKBUBAJICHTHBIE ONPEICICHHUS.

31. OgHocTopoHHME Mpenesbl. Teopema o cyliecTBOBaHUMU Npeaena GyHKIUU B
TEPMHUHAX OJHOCTOPOHHUX.

32. DKBUBAJIEHTHOCTb onpeneneHuit npenena ¢pynkuuu no Komm u no I'eline.

33. OcHoBHbIE CBOMCTBA TMipesena GyHKIMU B TOUKe. EqUHCTBEHHOCTH TIpeera.
JlokanbHast OrpaHUYEHHOCTh (PYHKIIUKM UMEIOIIECH KOHEYHBIN Mpeiesl B TOUKE.

34. Ilpenen pyHkuuu B Touke U apudmerrueckue onepanuu. HeonpeneiaeHHocTH npu
BBIUMCJICHUU NIpeAesioB. [IpenensHbii nepexo1 B HepaBeHCTBax. Teopema o
npenene NpoMexXyTouyHON PyHKIUY.

35. Teopema o mipezerne CI0KHON (YHKITUU.
sin x

lim

36. IlepBblil 3aMeyaTesbHbIN IPEACT " x



37.

38.

39.
40.

41.

42.

43.

44.
45.

46.

. . ~ 1 ~ 1
Bropoii 3aMeuatesbHbIi pegen 1M (1 + ;) , lim (1 + ;) ,

X —>+00 X—>—00
1
lim (1+ x)*
x—0 )
. X _ . X _ . In(1+x) . log, (I+x)
. lim <=1 lim ¢=1 lim —— lim —=+———
DTaNOHHBIC IIPEICIIbL: 10 ¥ 0 x50 X 0 x>0 X 0y X ,

. a . 1 .
lim =0 lim —2<X=0 lim x*-log,x=0
x—+o0 d ’ X—>+00 xa > x>0+ )

beckoneyHo mMainbie 1 0eCKOHEUHO OO0JbIINe (PYHKIIMH. DKBUBAJICHTHbBIC (DYHKIIMH.
O — cumBoiuka. [Tpumepsl. CBolicTBa.

[TonsiTue HenpepbIBHON (QYHKIIMHM B TOUKE. DKBUBAJICHTHBIE ONPEIEICHHUS.
[Tpumepsi.

OaHOCTOPOHHSS HENPEPBIBHOCTH. [IpuMepsl. Y cioBre HENPEPHIBHOCTH B
TEpMHUHAX ofgHOcTOpoHHEN. Kiaccuduxaiys Touek pa3pbiBa PyHKIHH.
HenpeppIBHOCTh GYyHKIIMM B TOUKE U apU(PMETHUECKHUE OTIEpalliu.
HenpepbIBHOCTh KOMITO3UIIMK HETIPEPBIBHBIX (PYHKIIUH.

Teopema BeiiepuiTpacca 00 orpaHU4€HHOCTH HEMPEPHIBHON (DYHKLIUU.
Teopembl 00 0OpalieH HENPEPHIBHOM (PYHKIIMU B HYJIb U O POMEKYTOUHBIX
3HAYEHUAX HENPEPBIBHON (QYHKIUU.

TeopeMa 0 HENPEPHIBHOCTH OOPATHON (HYHKIIHH.

DTalOHHbBIC IMpCaciibl:

47. Ilonarue nudpepeHunpyemMoit PyHKIMU U NPOU3BOIHON (PYHKIMU B TOUKE.

48.

49.

50.
51.
52.

53.
54.

55S.
56.
57.
58.
59.
60.
61.
62.

63.

[Tpumepsl. [Ipon3BoaHbIe Oa3UCHBIX 3JIEMEHTAPHBIX PYHKIUN
OpnocroponHue npousBoAHsbie. [Ipumepsl. Y cnoBus nuddepeHupyeMocTy B
TEPMHUHAX OJHOCTOPOHHUX MPOU3BOIHBIX.

VYcnosue nuddepeHiupyeMocty GyHKIUNA B TOYKE B TEPMUHAX MIPUPAIICHHUS.
Huddepennuman.

JudbdepenuupyemMoctb KOMIO3UIMU AUPHEpEHITUPYEMbIX (PYHKITUH.
Huddepennupyemocts 1 apudmeTndeckue onepamnuu. [IponsBoabie
Hudbdepenuupyemocts o6patnoit pynkimu. [Ipon3BogHbIe 00paTHBIX
TPUTOHOMETPUUECKUX (DYHKITHI

['eomeTprUeCKU CMBICIT POU3BOTHOM.

OpHOCTOpPOHHUE TTOTyKacaTelbHbIe. Y cioBue TudpepeHnpyeMocTd B TEePMUHAX
OJIHOCTOPOHHUX TOJTyKacaTelbHbIX. [ eoMeTprueckass HHTEpIpeTaIus.
[Tonsitue axcrpemyma gynkiuu. Teopema Depma.

Teopema Pomns.

Teopewmsl Jlarpanka u Ko 0 KOHEYHbBIX TPUPALICHUSX.

Heobxoaumbie 1 JOCTaTOYHBIC YCIOBUS SKCTPEMYMA.

[IpaBuna Jlonurans.

[Tpon3BOAHBIC BBICIINX MTOPSIIKOB.

dopmyna Telnopa ¢ OCTAaTOYHBIM YJICHOM B 00IIIeH opme.

®opmyna Telinopa ¢ octatouHbIM uieHOM B popme Jlarpanxa u Korm.

®opmyna Teittopa s gynxkmmii f(x)=¢e*, f(x)=sinx, f(x)=cosx



64.

65.

66.

67.

68.

69.

© % e w

12

18

19.

C OCTaTOYHBIM 4JICHOM B (bopMe HarpamKa. CXO,Z[I/IMOCTL OCTAaTOYHOI'O YJICHA.

®opmyna Teitnopa ms pyuxumit f(x) =In(1+x), f(x)=1+x)% ¢
0CTaTOYHBIM WwieHOM B popme Kommu. CXoAMMOCTh OCTaTOYHOTO YJICHA.
JlokanpHas dhopmyna Teitmopa. JlokanpHas dhopmyna Teimmopa st 6a3UCHBIX
AIIEMEHTAPHBIX (PYHKIIHHA.

JlocTaTo4HbIE YCIOBUS IKCTPEMYyMa B TEPMHUHAX BBICIIUX ITPOU3BOIHBIX.
[TonusrTHst BHITYKIJION M BOTHYTOM pyHKIMU. ['eomeTprudeckas HHTepIpeTausl.
HenpepsiBHOCTS ¥ 0JHOCTOPOHHSIS U PEepeHIIPYEMOCTh BBIMYKION U BOTHYTOU
(GYyHKITHH.

VY cnoBus BBIMYKIOCTH U BOTHYTOCTH (D)YHKITUHM B TEPMUHAX NEPBON U BTOPOU
IIPOU3BOJIHOM.

VY cnoBus BBIMYKIOCTH U BOTHYTOCTH (DYHKITUM B TEPMUHAX MOJTyKacaTeNbHbBIX U
KacatelbHbIX. Touku nepern6a. HeoOxoamMmble U 1OCTaTOYHBIE YCIOBUS.

2 cemecTp (3K3aMeH)
ITonarue nnTerpaia Pumana. [IpuMepsl HHTErpupyeMoil 1 HEUHTETPUPYEMOU T10
Pumany dyHkumm.
Kpurepuii ”HTErpupyeMOCTH B TEpMUHAX YacTHBIX cymM. Kputepuii Jlebera
UHTETPUPYEMOCTH (QYHKITUH.
HNHTerpupyemMoCcTs MOHOTOHHOM, KyCOYHO-MOHOTOHHOM, HENIPEPBIBHON U KyCOYHO-
HENPEPBhIBHON (QYHKITUH.
HHuTerpupyeMocTb KOMIIO3UIIUU HETIPEPBIBHOM U UHTETpUpyeMOn (QyHKIIUU.
HNuTerpupyeMocTb MOAYIISI HHTETPUPYEMON PYHKIIMU U IPOU3BEICHUS
UHTETPUPYEMBIX (PYHKIIHH.
CBoiiCTBa TMHEMHOCTH U aIIUTUBHOCTU UHTErpaia Pumana.
CBolicTBO MOHOTOHHOCTH MHTerpana Pumana. OrnieHka MOAyssl HHTErpaa.
HezaBucumocTs HHTErpajia OT 3Ha4eHU PyHKIIUN B KOHEUHOM YHUCIIE TOYEK.
Teopema o cyuiecTBOBaHMH MTEPBOOOPA3HOM.
[Tonsitue nepBooOpazHoil. CTpyKTypa MHOXKECTBA MEPBOOOPA3HBIX HEMPEPHIBHOM
U KyCOYHO-HENPEPHIBHON (YHKIIUH.

. ®opmyna Hetotona — Jleitoauia.
11.

[TonsTue HeonpeneneHHoro nHTerpana. Tadauna narerpanoB. CBOMCTBO
JMHEHHOCTH HEOIPEAEIIEHHOTO HHTErpaa.

. IaTerpupoBanue o 4actsM B HEONIPEAEIEHHOM nHTerpaie. [Ipumepsr.
13.
14.
15.
16.
17.

3amMeHa NMepeMEHHOM B HEONIPEAECIEHHOM UHTerpaiie. [IpumMepsr.

WNuTterpupoBanue paroHaNbHbIX (PYHKIIHUIA.

WNHuTerpupoBanre HppalMOHATbHBIX (DYHKIIHIA.

WNHuTerpupoBaHre TPUrOHOMETPUUYECKUX (DYHKIIMM.

HNuTerpupoBanue 1o 4acTsAM U 3aMEHA [IEPEMEHHOM B OIPEIECIIEHHOM UHTErpaJle.
[Tpumepsr.

IIepBas Teopema 0 cpeHeM 3HAYEHUHU Ul UHTerpaia Pumana u ciieCcTBUS U3 Hee.
Bropas Teopema o cpenHeM 3HauYeHUM U1 MHTETpasia Pumana.
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. IloHsiTHEe KpUBOW. BBIUMCICHUE IJIMHBI KPUBOM.
. Beruncnenue miomaan KpUBOJIMHEHMHON Tpaneluu 1 o0bema Tejla BpalieHUs.
400

. 1
. HecoOcTBenHoro nurerpana. OcHOBHBIE cBoOcTBa. MIHTErpasl: _[ x_pdx ,
a
b
Loax
x? ’
0
. Kpurepnii Ko cxoquMocTi HECOOCTBEHHBIX HHTETPAJIOB.

. IIpu3Haku cpaBHEHHS CXOIUMOCTU HECOOCTBEHHBIX MHTErpaioB. [Ipumepsl
+00

. AGCOJIIOTHAsE CXOAMMOCTh HECOOCTBEHHBIX UHTErpajoB. HTerpai j 512)6 dx .
1
. [Ipuznaku AGens u upuxiie CXOAUMOCTH HECOOCTBEHHBIX UHTEIPAJIOB.

[Ipumepsl.

HecoOcTBeHHBIE HHTETPAIBI C HECKOJIBKUMU 0COOEHHOCTSIMU. [Iprmepsl.
IToHATHE YKCIIOBOTO psAta U cXoAuMOCTH psaa. IIpumepsl. ['apmonnyeckuit psa.
HeoOxoaumoe ycioBue cX0AUMOCTH YUCIOBOTO psna. CXOAMMOCTh OCTaTKa psja.
Kpurepuii Ko cxoaumoctu YucinoBoro psaa. AOCOIOTHAS CXOIUMOCTb.

= 1
Jlemma Ko o paspexenuu psiga. CXoAUMOCTh psiia Z P

[Ipr3Haku CpaBHEHHS CXOAUMOCTH ITOJIOKHATEIBHOTO YHCIOBOTO PsA.
[Tpuznaku Jlanambepa u Kot cxoquMocTu MoioKUTeNIbHOTO psiaa. [Ipumepsi.
NHTerpanpHbIi MPU3HAK CXOAUMOCTH MOJIOKUTEIBHOTO psAla

AbGcomoTHas cxogumocThb psaaa. [lpusnaku Adens u Jupuxiie cXoIUMOCTH psija ¢
MpOU3BOJIbHBIMU WieHamu. [Ipu3Hak JleiiOHMIa CXOAMMOCTH 3HAKONIEPEMEHHOTO
psana.

YMHOKEHHE PANIOB.

I'pynnupoBka uneHoB psaa. IlepecranoBka winenoB psana. Teopema Pumana.
[TonsTre PpyHKUMOHAIBHOM MOCIEN0BATENFHOCTY U (PYHKIIMOHAIBHOIO Psijia.
CxonuMocTh (PyHKIMOHAJIBHOM MMOCIE0BAaTENbHOCTH U (DYHKIIMOHAILHOTO psija.
[Ipumepsl.

PaBHOMepHas cx0auMOCTh (DYHKLIMOHAIBHOM MOCIIEI0BATEIbHOCTH U
dbynkuuronanpHoro psiga. [lpumepsl. [lpusHak paBHOMEPHON CXOIUMOCTH
(YHKUIHMOHATBHOW MOCIIEI0BATEILHOCTH.

[Ipuznak BeliepmTpacca paBHOMEPHON CXOIUMOCTH (PYHKIIMOHAIBHOTO PAJIA.
Kpurepuit Komm paBHOMepHOM cX0AMMOCTH (DYHKIITMOHATIBHOMN
MOCJIEOBATENBHOCTU U (DYHKIIMOHAJILHOTO Psia.

HenpepbIBHOCTD NipeesibHON (YHKIIMHA PABHOMEPHO CXOAAIIEHCs
(yHKUIMOHATBHON MOcenoBaTeabHOCTH. HenpephIBHOCTh CyMMBI paBHOMEPHO
cxopserocs GyHKIMOHAIBHOTO psa.

. Teopema o npenenpHOM nepexoie Mo 3HaKOM UHTerpana. Teopema 0 NOWIEHHOM



43.

44.

45.
46.

47.
48.

49.

50
51

52
53
54

5S.
56.

UHTErpupoBaHUU HYHKIHMOHAIBHOTO Psia

TeopeMsl 0 moweHHOM Au(pdepeHITUPOBAHUH (PYHKITMOHAIIBHON

MOCJIEIOBATEIBHOCTU U (DYHKIIMOHAJILHOTO PsJIa.

ITonarue crenennoro pspa. Teopema Komm—Anamapa. Paguyc cxonumocty,

MHTEPBAJI CXOAUMOCTH U 00JIaCTh CXOJIMMOCTH CTEIIEHHOTO Psijia.

Teopema AGenst 0 paBHOMEPHON CXOJUMOCTH CTEIIEHHOTO Psa.

HenpepbiBHOCTh CyMMBI CTETIEHHOTO psifa. IHTerprpoBanue u

muddepeHpoBaHUE CTEIEHHBIX PSIJIOB.

Teopema 006 oTpickaHuEe KOA()(PUIIMEHTOB CTETIEHHOTO PsiJia TI0 €r0 CyMME.

Papn Tennopa. Ycnosue cxonumoctu psaa Tensopa. Pasznoxenue B psan Teiiopa

0a3UCHBIX dJIeMEHTapHbIX QYHKIUN. [ToHATHE TPUTOHOMETPUYECKOTO Psijia.

Boruucnenue k03QpGuiimeHToB paBHOMEPHO CXOSIIETOCs TPUTOHOMETPUUYECKOTO

psana.

[Tousrtue psina @ypre. Koaphunmentst ypre. MunnmaibHOE CBOMCTBO YACTHBIX

cymM psga Pypee.

. HepasenctBo beccens. CxoquMocTh K HyII0 K03 duureHToB Oypee.

. Slopo npuxne. CoiicTBa. HTErpanbHOE NpeACTaBIEHNE YACTHBIX CYMM psiaa
dypse.

. [IpuHIIMIT TOKAIM3AIU Y.

. ITpusnaku [upuxie cxogumoctu psiaa Oypbee B TOUKE.

. Cymmbl @eliepa. PaBHOMEpHas cXoaMMOCTh IociaeaoBaTeabHOCTH cyMM Deiiepa

HenpepbiBHOM GyHKIMU. PaBenctBo [TapceBans

HNurerpan Oypsoe. [IpusHaku cxoquMoCTH.

[IpeobpazoBanue Dypne. OOpaTHOE npeodpazoBanne Dypne. CBepTKA.

3 cemecTtp (3a4éT)

[TpoctpanctBo R". CkamsipHoe npousBenenue. Hepasenctso Komm —
bynskosckoro. Hopma. CBoiicTBa HOPMBI.

OTKpBITBIE U 3aMKHYTBIE MHOKECTBA. BHYTPEHHOCTD M 3aMBIKAHHE MHOKECTBA.
[Ipenenbabie TOUKH. CXOAMMOCTH MOCIEA0BATEIILHOCTH.

Ionstue pynkwn  / : R™ > R" . Tpapuk pyuxkuun  f : B2 >R TIpumepsl.
[poexus. [peacrapnenue pynkuun  f © R" > R" ¢ noMoIIBI0 KOOPAUHATHBIX
(GyHKUIHH.

IIpenen u HenpepsiBHOCTL pyHKIMU f : R” = R"  DxpupanenTHble

onpenenenus. [Ipumepsr.
CpoiicTBa HenpepbIBHBIX (PYHKIMNA. HenmpepbIBHOCTH KOMITO3ULIUH.

Henpepsisaocts Gpynknuu f : R™ - R" B ciyuae HenpepsIBHOCTH
KOOPJIMHATHBIX (PYHKITUH.

Teopema Beiepmrpacca.

HenpeppIBHOCTD 110 PUKCUPOBAHHOM MEPEMEHHON U TIO TMOAIIPOCTPAHCTRY.

[onsarue nuddepennupyemoii pynkuu f : R” —> R Tpaguent. Juddepennuan.
EnnacTBEeHHOCTD rpaguenTa. [Ipumepsl.



10. YcnoBue nuddepeHmpyeMocTy B TepMUHAX MpupaiieHnii. HempepbIBHOCTH
nuddepentiupyeMoit GyHKITUN.

11. YacTtHbie ipon3BoaHbIe GyHKIMH. [IpaBmiio Beraucienus. [lpumepsr.

12. Teopema o cTpykType rpaauenta. [Ipumep GpyHKIHMN, NMEIOIICH B TOUKE BCE
YJaCTHBIC MPOU3BOJIHBIC, HO HE AU(PGEPEHIIUPYEMOI B 3TOM TOUKE.

13. Teopema o nuddepeHupyeMocTy GyHKIUA B CIIy9ae HEPEPHIBHOCTH YACTHBIX
MIPOU3BOIHBIX.

14. [ludpepennmpoBanme CiI0XHON QYHKITHH.

15. 'eomeTpryeckast HHTepIpeTanus rpaauenta. KacatenbHas mi0CKOCTh 1 HOPMaJlb.

16. [Ipon3BoHAas 110 HAIIPABIICHHUIO.

17. YacTHble IPOU3BOAHBIC U MU (epeHIraibl BeICIINX TopsSAKoB. [Ipumepsr.
dopmanbHas 3anuch AU GEpPEeHIINaIoB BRICIINX TOPSIKOB.

18. ®opmyiia Tewnopa.

19. JlokanbHblif skcTpeMyM Qyrkuun /@ R” > R Tlpumepsl. Heobxoaumele
YCJIOBHUS DKCTPEMYMA.

20. JlocTaTouHkIE yCIOBHs SKcTpemyMa i pynkuuu f: R" >R p  f: R* >R,

21. [onsTue quddepentupyemoii pyukuuu f : R” = R" | Onepartop — npoussogHas.
[Tpumepsl. YcnoBue nudPepeHInpyeMoCcTH B TEPMUHAX PUPALICHUH.
HenpepsiBHOCTh A depeHunpyemMon pyHKIIH.

22. Teopema 0 CTpyKType MaTpuLbl ONIEPATOPA MPOU3BOTHOM.

23. ludpepenumpyemocts pyrkuuu f : R” > R" B cirydae HenpepbIBHOCTH
YACTHBIX MPOU3BOIHBIX KOOPJIUHATHBIX (DYHKITUH.

24. JluddepeHmpyemMocTb KOMIO3UIUH.

25. TeopeMbl 0 KOHEUHBIX NPUPAILICHUSIX.

26. Herrpeprsisro quddepenuupyemsie ynakmun f : R” > R" | Venosus
HEIpepbIBHON U HEepeHIIIPYEMOCTH.

27. Teopema 00 0OpaTHOM PyHKIIUH.

28. Ilonstue HesBHOUM QpyHKkuuu. Ilpumepsl. Teopema o HESIBHOM (QYHKIHUU.

29. [TpaBusio audepeniupoBanus HesIBHbIX (GyHKIUN. Teopema o cucTeMe HEeSIBHBIX
(GyHKUIHM.

30. [lonaTHE ycnoBHOrO 3KkcTpeMyma. [Ipumepsr.

31. HeoOxoumble yCIIOBHUS YCIOBHOTO SKCTPEMyMa.

32. ®yukuus Jlarpanxka. JloctaTtouHble YCI0BHS YCIOBHOIO YKCTPEMYyMA.

33. U3mepumsle o JKopaany muHoxectBa. Mepa JKopnana. [Ipumepsl MHOKECTB HE
n3Mepumsix 1o JKopuaany. Kpurepuit usmMmepumocTu.

34. [lonstre nBoMHOrO MHTErpana. Kpurepuii HHTErpUpyeMOCTH B TEPMUHAX
MHTETPAIbHBIX CYMM.

35. Kputepuii Jlebera unrerpupyeMoctst MHoromepHoi ¢pyHkuuu. MHTerpupyemMocTthb
HEMpepbIBHON (QYHKILIUU.

36. CoiicTBa unTerpaia. JInneHocTh. MOHOTOHHOCTh. AIIUTUBHOCTh. O1leHKa
MOZYJI1 HHTETpaJIa.

37. Teopema @yOuHu. Boruncnenve 1BOWHBIX HHTETPAJIOB.



38. Teopema 0 3aMEHE EPEMEHHBIX B ABOMHOM MHTErpaJe.

39. [lepexon K NOJISIpHBIM KOOPJAMHATAM B KAUE€CTBE 3aMEHBI IEPEMEHHBIX.

40. Tpolinble nHTETpansl. Beruncienue. CBoiicTBa.

41. 3aMeHa repeMeHHbIX B TpOMHOM uHTerpane. [lepexona k chepudeckum u
UAJIMHIPUYECKUM KOOPAUHATAM.

42. MHOTOMEpPHBIE HHTETPAJIBI

43. EcrecTBeHHas napaMmerpusamus KpuBoil. OpueHTanusi KpuBOM.

44. IloHaTHe KpUBOJMHENHOTO MHTErpana 1-ro pona. CoiicTBa. Beiuncnenue
CBEJICHHEM K OIPEIAECIEHHOMY UHTErpaly.

45. KpuBosnHeiHbIE UHTETrpajbl 2-10 poaa. CBA3b ¢ KpUBOJIMHENHBIM HHTETPAJIOM |-
ro pojia ¥ ONPEIEICHHBIM HHTETPAJIOM.

46. Dopmyna [ puHa.

47. He3aBUCHUMOCTh KPUBOJMHEMHOTO UHTErpAJia OT ITyTH UHTETPUPOBAHUSI.

48. IIpnnoxeHns1 KpUBOJIMHEWHBIX HHTETPAJIOB.

49. ITonarue noBepxHocT. KprBOIMHENHHBIE KOOPAUMHATHI HA TOBEPXHOCTH. KpuBbIE
Ha noBepxHoCTH. KacaTenbHas 1 HOpMaib K oBepxHocTH. IlepBas kBangpaTuuHas
dopma NOBEPXHOCTH.

50. /IByxcTopoHHHE IOBEpXHOCTH. OpueHTanus noBepxHocTu. OprueHTanus
3aMKHYTOM KpHBOM Ha MOBEpXHOCTH. [limonmaae moBepxXHOCTH.

51. MaTerpansl nepBOro poja mno nopepxHoctu. CBorcTBa. BeruuciaeHne cBeieHueM K
JIBOTHOMY UHTETPAILY.

52. aTerpansl BTOPOTO poja 1o moBepxHocTu. CpoiicTBa. CBA3b ¢ MHTETPATIOM
MIEPBOTO poja. BelunciieHEe CBEICHUEM K IBOMHOMY HHTETPay.

53. ®opmyna Crokca. Popmyna Octporpajnckoro — ['aycca.

54. [TonsiTe cOOCTBEHHOTO UHTETpaJia ¢ mapameTpoM. HempepbIBHOCTH 1O
napamerpy.

55. UnterpupoBanue u quddepeHupoBanie cOOCTBEHHOTO HHTETpasia C
IIapaMeTPOM.

56. IloHsTe HECOOCTBEHHOTO MHTErpaja ¢ mapaMmerpom. PaBHoMepHasi CXOAUMOCTh
1o mapameTpy. Y clIoBU€ paBHOMEPHOUM CXOJIMMOCTH B TEpMHUHAX (HYHKITMOHATBHOMN
MOCJIEA0BATEIBLHOCTH.

57. Kpurepuii Ko n npusHak Beliepiirpacca paBHOMEPHOW CXOAMMOCTH MHTErpana
C IapaMeTpoM.

58. [Tpusnak AGens — Jlupuxie paBHOMEPHON CXOIUMOCTH UHTETpajia ¢ TapaMeTpOM.

59. HenpepbIBHOCTh HECOOCTBEHHOT'O MHTErpaja ¢ NapaMeTpoM MO MapameTpy.
HuTerpupoBanue u auddepeHuupoBaHre HECOOCTBEHHOTO UHTErpaa C
apaMeTpoM

—+00
—pt sinat
60. PaBHOMEpPHAsA CXOUMOCTh HHTETpAJIA ,[e .4t 110 napameTpam % u B
0

+00

sinat dt
Brruuciienue uarerpana Ty 4.
0

61. 'amma — pyHkims Diinepa. O0xacTh onpeaeseHusi raMMa — QyHKIUH.



HenpepriBHOCTh U 1 PepeHmpyemMocTb raMma — (PyHKIUH.

62. OcHOBHOE (DYHKITMOHAIILHOE COOTHOIIIEHUE JUIsl TaMMa — (PYHKIIMHU U CJIEJICTBUS U3
HETO.

63. bera — dynknus Ditnepa. CBsi3b ¢ TamMmma QyHKITACH.

64. CinenctBus u3 Gpopmynsl cBsizu 0eTa u raMmma—Q(yHKIIHMA.

65. ®opMyIia JOMOJIHEHUH U CIIECTBHS U3 HEE.

66. Boruncrienue ornpeneaeHHbIX HHTErPajioB ¢ TOMOIIbIO raMMa U O0eTta— QyHKIUH.
Nurerpan Ilyaccona.

67. AcumnToTueckoe nopeaeHue ramma—yHkuun. Popmyna CTUpIUHTA.

4 cemecTp (3K3aMeH)

1. [Tone xommuIeKcHbIX unces. BekropHoe, anredpandeckoe, TPUTOHOMETPUUYECKOE U
IIOKAa3aTeJIbHOE MPEJICTABICHNS KOMIIEKCHOIO 4Hucia. ['eoMeTpudeckue CBOMCTBA
KOMIIJIEKCHBIX YHCEIL.

2. ®opMyiibl cTepeorpapuueckoi Npoekuu. PacipeHHas KOMIUIEKCHAs! TUIOCKOCTb.
Cxomsmuecs mocienobaretbhoctt B C u €. JleMMa 0 HOKOOPAHHATHOM
cxonumoctu. Kpurtepuit Ko, Teopema bonbsiano-Beliepmtpacca.

3. ExingoBa u cepudeckas merpuku. Tomonoruun B € um € (OTKpBITBIE M
3aMKHYTbl€ MHO>XECTBA, IPEJIEIbHbIE M T'PAHUYHBIE TOUKH, I'PAHUIA, 3aMbIKaHHE,
JIOTIOJIHEHHE K MHOKECTBY, CBS3HOCTh MHOKECTBA, KpUBbIE, 00JIACTH, KOMIIAKTHI,
KOHTUHYYMBI).

4. OyHKIMH KOMIUIEKCHOTO nepeMeHHoro ((.K.11.). HenmpepbIBHOCTh, OTpaHUYEHHOCTh
¢.x.1. TeopeMbl 0 HENTPEPHIBHBIX (.K.II. HA KOMIIAKTe, B 00JaCTH.

5. MoHorennble U TONOMOpQHBIE (PYHKUUU (ONpeneiaeHusi, MpUMephl). Y CIOBUS
Koumm-Pumana B gedcTBUTENbHOM M KOoMIUIEKCHOM — Qopmax. Kpurepuu
MOHOT€HHOCTH H rojioMmopHoctH ¢.K.m. B TOuke. CBA3b TOJIOMOPPHBIX U
rapMOHUYECKUX (YHKIIUH.

6. Abdunnbie mpeoOpazoBanus. Llenbie muHeliHbIC TpeoOpa3oBaHus. JJeKOMITO3UITUS
1[eJI0M TMHEHHOUN (QYHKITNH,

7. KacarenpHoe oToOpakeHue. ['eomeTpuyeckuil CMbICT MOAYJIS U apryMeHTa
MIPOU3BOIHON ToJoMOpdHON PyHKIHMH. OnpeneneHuss KOHGOPMHOTO OTOOPaKEHUS
1-ro u 2-ro poaa. AAko6man KOHGOPMHOTO OTOOPAKEHHUSI.

8. IpoOHo-nuHeliHbIe U MEOMYCOBBI TMPeoOpa3oBaHMs, WX CBOWCTBA: IIoOanbHas
OJTHOJIUCTHOCTh M KOH(OPMHOCTH, TPYIIIOBOE CBOMCTBO. Jlekommno3uuus ApoOHO-
JMHENHBIX TpeoOpa30BaHU.

9. KpyroBoe cBOiICTBO MEOMYCOBBIX MTPEOOPa30BaHU, COXPAHEHHE CUMMETPUH TOUEK
Y aHTAPMOHUYECKOTO OTHOLIEHUSI YETBEPOK TOYEK.

10. CyuiecTBOBaHME€ M €OMHCTBEHHOCTh  MEOMycoBa  mpeoOpa3oBaHUs,
HOPMHUPOBAaHHOTO COOTBETCTBHEM TpEX TMap ToYyeK. Bbluucienue rpymim
MEOMYCOBBIX aBTOMOP(GHU3MOB E€IMHUYHOIO Kpyra M BEpXHEH MOJYIIOCKOCTH.
[Tonsitue o moaenu Ilyankape reomerpun JlobaueBckoro.

11.  CreneHHast pyHKIHMS ¢ HATypaJbHBIM MOKa3aTesieM, 001acTi €€ OJIHOJIMCTHOCTH
u KOHGOPMHOCTH, Tio0adbHOE oOpareHue. PumaHOBa TMOBEPXHOCTH M BETBU



paaukana. XapakTep OTOOpa)XX€HMsI B OKPECTHOCTH Hauyaja KOOpAMHAT U B
OKpPECTHOCTU OECKOHEYHO y/aI€HHON TOUYKH.

12.  OmnpeneneHue SKCIIOHEHTHI, €€ aHAJIUTHUYECKUE U T€OMETPUUYECKUE CBONCTBA!
rojoMopdHocTs Ha C, Teopema CI0KEHHsI, HEOOpAILLEHUE B HYJb, IEPUOAUYHOCTb,
JOKallbHasi ~ OJHOJIUCTHOCTh,  KOH(GOpMHOCTb.  OOnacTh  OJHOJHUCTHOCTH
DKCIIOHEHTHI. ['o0anpHOE oOOpanieHue, NOCTPOEHUE PUMAHOBOM MOBEPXHOCTH
JorapumMuueckoin GbyHKITIH. BetBu JorapuMUYECcKOi byHKIHH,
TreOMEeTPUUECKHE CBOICTBA JIorapudma.

13. @ynkuusa Kykosckoro. OOmactu €€ OIHOIMCTHOCTH U KOH(POPMHOCTH.
Koundopmubsie oToOpakeHHS Kpyra © BEpXHEH TOJYIUIOCKOCTH (YyHKITUEH
XKyxosckoro. IlocTtpoeHne puMaHOBOW TOBEPXHOCTH (GYHKIMH, OOpaTHOU K
¢ynkun KykoBcKoro.

14.  dopmynupoBku TeopeMbl Pumana o KOHQOPMHBIX OTOOpaKEHUSAX, OCHOBHBIE
OPUHLUIB KOHPOPMHBIX oToOpaxkeHuid. [IpuHnun cummerpun Pumana-IlIBapia.
[Ipumep mnpuUMEHEHHsS NPUHLUIA CHMMETPUM K TIOCTPOCHHIO KOH()OPMHOIO
OTOOpaKeHHs.

15.  KpuBonuHeilHble UHTErpanbl OT (.K.I., UX CBOWCTBA, BeIUUCIeHHE. [Ipumepsl
BBIUMCJIEHUS] UHTErPaIoB OT (.K.1I.

16. WurerpanbHas Teopema Komm-I'ypca u e€ o0000uieHMe Ha MHOTOCBSI3HBIC
obJracTu (C J0Ka3aTeIbCTBAMHU).

17. WurerpanbhHas ¢opmyna Kommu. JlokazarenbcTBO, 0000IIEeHHME HaA Ccioydal
MHOTOCBSI3HBIX 00J1aCTEH, CICICTBHSL.

18. Heonpenenéuneii wuHTerpasm oT ¢.K.0I. B IUIOCKOM oOnactu u dopmyna
Hrerotona-Jleitonuna. Teopema Mopepa.

19. CyuiecTBoBaHUE NPOU3BOJHBIX BCEX MOPSAKOB y TOJOMOP(HBIX (YHKIUH.
®opmynsl Komm 1i1s mpou3BOIHBIX.

20. Iloroueunas, paBHOMEpHas, JIOKaJIbHO-pAaBHOMEpHas CXOJIMMOCTH
GYHKIMOHATIBHOM TOCJIENOBATEILHOCTH W (YHKIMOHAIBHOTO psiga. [Ipumepsl.
[TouneHnnoe WHTETpUpPOBAHUC U MMOYJICHHOC muddepeHupoBanme

GbyHKIHOHATBHBIX psAMOB. Teopembl BelepmTpacca o psjmax rooMop(HBIX
GbyHKIIHA.

21. Teopema AbGens o creneHHbIX psigax. CyliecTBOBaHUE panyca CXOOUMOCTH H
Metonbl ero BbluucieHus. ®opmyna Komm-Anamapa. JlokambHO-paBHOMEpHas
CXOOUMOCTb, TOWIEHHOE HWHTErpUpOBaHUE M MNOwIeHHoe auddepeHunpoBaHue
CTETIEHHBIX PSIO0B.

22. Teopema o npeacraBiaeHUU roJoMophHON GYHKIMHA CTETIEHHBIM PSAOM, OLIEHKA
paauyca cXoauMoCTH. ['ooMoppHOCTE CyMMBI cTeneHHOro psaa. CTeneHHON psif
kak psan Teimopa mnsa cBoeit cymmbl. HepaBenctBa Kommu st kod3¢duiineHToB
CTEIIEHHOTO pAJaA.

23. Teopema JInyBwia. JlokazarenbCTBO ¢ €€ momomipl0 Teopembl [aycca o
CYIIIECTBOBAHMH KOMIIJIEKCHOTO KOPHSI y JIFOOOTO MHOTOWIEHA, OTJIMYHOTO OT
KOHCTAHTBL.

24. Pagwr Jlopana, cTpykTypa 005acTé CXOAUMOCTH. Jl0Ka3aTenbCTBO TEOPEMBI



Jlopana. Hepasenctsa Ko miist koaddunmento psiaa Jlopana.

25. BuyTpeHHss TeopeMa eIMHCTBEHHOCTH (J10Ka3aTesbeTBO). Hynu romomopdHbIx
byukiui. Pakropuzaius rotoMophHON PYHKIIUA B OKPECTHOCTH €€ HYJIS.

26. M3omupoBaHHbIE 0COObIE TOYKU TOJIOMOPGHON (DYHKIIMHM, WX KIacCUPUKALIUS.
Kpurepun y.o.T. n nomroca. Haxoxaenue nopsiaka nosoca. [ Ipumepsi.

27.  Kpurtepuii c.o.T. Teopema CoxouKoro o moBeaecHUH roioMophHoil pyHKINUN B
IIPOKOJIOTOM OKPECTHOCTH €€ C.0.T.

28. beckoneyHocTs kak u.0.T. TojoMopduoi ¢dyHkumu. Kraccuduxamus wu
KPUTEPUH U.0.T. HA OECKOHEUHOCTH.

29. OmnpeneneHue BbIYETA B U.0.T. U (POPMYJIBI ISl BEIYMCIIEHUS BBIUETOB. Teopema
Ko o Beiuerax. Brrunciienre Beryeta Ha OeckoHeUHOCTH. Teopema o cymme Beex
BBIYETOB.

30. IIpuHUMD apryMeHTa, €r0 TeOMETPUUECKUN CMBICIL.

31.  Teopema Pymue. [Ipunoxenus teopemsl Pylre k moamHoMam.

32. BpiuerHsiii METOJ BBIYUCIICHUSA MHTErPAJIOB. NHTerpansl oT
TPUTOHOMETPUUYECKUX (PYHKUMNA. BpluncieHne HECOOCTBEHHBIX MHTErPajoB OT
panoHanbHbIX QyHkuMi. Jlemma Xoprana u e€ npuMeHeHusl.

V. YueOHO-MeToau4ecKoe U MHGOPMALIMOHHOE 00ecTieYeHue TUCHMILIUHBI
1) PekoMenyemas ureparypa

a) OcHoBHas1 JIMTEpPaTYpA:

1. ®uxtenronsu [."M. Kypc auddepeHnnanbHOro 1 UHTErpaJbHOTO UCUUCICHHUS:
yaeoHuk / 10-¢ uzn. - Mocksa : ®USMATIINT, 2018. - 680 c. - ISBN 978-5-
9221-1802. - Tekcr : anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/1223543

2. Ilpuanos U. U. Beenenue B Teoputo (PyHKIHMI KOMIUIEKCHOTO MEPEMEHHOTO
yueOHuK 151 By30B / M.: U3p-Bo IOpaiit, 2023. — 402 c. — (Bsicuee
obOpazoBanue). — ISBN 978-5-534-01450-1. — TekcT : 2J€KTpOHHBINA // —
URL: https://urait.ru/bcode/512097 (nata obpamienus: 26.08.2024).

0) lonoJiHMTEIbHASA JIUTEPATYyPA:

1. ®uxrenronbil I'.M. Kypc nuddepeHninanbHoro u HHTErpaaibHOTO UCUUCICHUS
/T M. ®uxtenromnsil. - U3a. 6-¢. (1-e u3a. - 1949 r.). - Mocksa : ®U3Matiur,
2002. - 727 c.
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=409

2. Apxunos I'.W. Jlekiuu no MaTreMaTuuyecKoOMy aHaJIM3y : YYCOHUK IJIs
CTYJIEHTOB BYy30B, 00y4arOIIMXCs 10 HAMIPABJICHUSM U CHEUATBHOCTIM
busuko-marematuueckoro npoduns / I'. U. Apxunos, B. A. CagoBanuuid, B.
H. Yy6apukos. - U3x. 4-e, ucrp. - Mocksa: JIpoda, 2004. - 638, [1] c. -
(Briciiee oopazoBanue) (CoBpeMeHHbIN yueOHUK). - bubnuorp.: ¢. 626-627 (37
Ha3B.).



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=409
http://texts.lib.tversu.ru/texts/1000539ogl.pdf

http://texts.lib.tversu.ru/texts/10005390gl.pdf

3. T'onyGeB A. A. BBenenue B ananus : yueoHoe nocodue / A. A. T'ony6es, B. 1O.
CyetuHn ; @enep. areHTcTBO 10 00pa3zoBanuto, ['OY BIIO "Tsep. roc. yu-t'". -
TBeps : TBepckoii rocyaapcTBeHHbIM yHUBepeuTeT, 2007. - 158 ¢. @ ui. -
bubmuorp.: c. 155 (7 Ha3B.).
http://texts.lib.tversu.ru/texts/016260gl.pdf

4. Tomybes A.A. JlubdepeHnnanbHoe M HHTETPATHHOE UCUUCIICHUE QYHKITAN
OJIHOTO JICHCTBUTEIILHOTO IIEPEMEHHOTO : yueOHoe mocobue / A. A. I'ony6eB ;
M-Bo obpazoBanus PO, ®I'bOY BIIO "Tgep. roc. yH-1". - TBepsb : TBepcKoit
rocyJIapCTBEHHBIN yHUBEpcuTeT, 2015. - 158 ¢. : min., Tabim. - bubnmorp.: ¢. 155
(14 HazB.).
http://texts.lib.tversu.ru/texts/09885ucheb.pdf

5. HemumoBuu b.I1. COopHUK 3a1a49 B yIIPpa)KHEHHUH 110 MATEMaTHUECKOMY
aHanu3y : yueonoe nocodue g By3oB / b. I1. JlemunoBuy. - Mocksa : ACT :
Actpensb, 2010. - 558 c. : u.
http://texts.lib.tversu.ru/texts/1000536ogl.pdf

VI. Ilepeyenb pecypcoB HHPOPMANMUOHHO-TEJCKOMMYHUKAIIMOHHOM CeTH
«/HTEpHET», HEOOXOAMMBIX /IJI1 OCBOEHMS M CIIUTIIUHBI

Cloud of science

http://e.Janbook.com/journal/element.php?pl10 1d=2374

Juvenis scientia

http://e.Janbook.com/journal/element.php?pl10 1d=2633

Vojnotehnicki glasnik / Military Technical Courier / BoeHHO-TEXHUYECKHI BECTHUK
http://e.lanbook.com/journal/element.php?pl10_1d=2490

Bectuuk BI'Y. Cepus 1. ®uszuka. Marematnka. Mudgopmartrka
http://e.lanbook.com/journal/element.php?pl10_1d=2495

BectHuk MopJ10BCKOIr0 YHUBEPCUTETA
http://e.lanbook.com/journal/element.php?pl10_id=2234

Bectank OMCKOro YHUBEPCHUTETA

http://e.Janbook.com/journal/element.php?pl10 1d=2586

Bectauk Ilepmckoro yausepcurera. Cepust: Marematuka. Mexanunka. MudbopmaTnka
http://e.Janbook.com/journal/element.php?pl10 1d=2464

Becthuk IIckoBckoro rocyaapcrseHHoro yausepcurera. Cepust EcTecTBeHHBIE B
(hU3MKO-MAaTEMAaTHYCCKUE HAYKHU
http://e.lanbook.com/journal/element.php?pl10_id=2304

Bectauk CeBepHoro (Apkruueckoro) deaepanbHoro yuusepcurera. Cepus:
EctecTBeHHBIC HAYKHU

http://e.lanbook.com/journal/element.php?pl10_id=2344

Bectuuk Tamkukckoro HamuoHaabHoro yuusepcurera. Cepus EcrectBennnix Hayk /
[Taému JIoHHIITOBU MUIINU TOJBUKUCTOH. baxiu MaMmmon Tabui

http://e.lanbook.com/journal/element.php?pl10_id=2429
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BectHuk TaMOGOBCKOT0 rOCYIapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA
http://e.lanbook.com/journal/element.php?pl10_1d=2260

BectHuk YensaOMHCKOT0 rocy1apCTBEHHOTO YHUBEPCUTETA
http://e.lanbook.com/journal/element.php?pl10_1d=2221

Becthuk FOkHO-YpaibeKoro rocyapcTBEHHOTo yHUBepeuTera. Cepus:
BeruncnurensHas MaTeMaTrka U ”HHOPMATHKA
http://e.lanbook.com/journal/element.php?pl10_id=2544

Bectauk FOxHO-YpanbCcKkoro rocy1apcTBEHHOTO YHUBepenuTeTa. Cepus: MaremaTuka.

Mexannka. Pusnka

http://e.lanbook.com/journal/element.php?pl10 1d=2547

Bectauk H0xH0-Ypaabckoro rocyapcTBeHHOro yaupepceurera. Cepus:
MaTteMaTH4ecKOe MOJIEITMPOBAHUE U IPOTPAMMHUPOBAHHE
http://e.lanbook.com/journal/element.php?pl10_1d=2548

M3BecTHs BEICIIMX YYEOHBIX 3aBEACHUN. APKTHYESCKHI PErMOH
http://e.lanbook.com/journal/element.php?pl10_1d=2640

M3Bectusa MpkyTckoro rocymapcTBeHHOro yuusepcurera. Cepus: MareMaTuka
http://e.lanbook.com/journal/element.php?pl10_1d=2435

M3Bectus Tynl'yY. EcrecTBeHHBIE HAYKHU
http://e.Janbook.com/journal/element.php?pl10 1d=2223

KBanr

http://e.lanbook.com/journal/element.php?pl10 1d=2372

KBanTuk

http://e.Janbook.com/journal/element.php?pl10 1d=2409
YHUBEPCUTETCKUIN HAVUHBIN KYPHAT
http://e.lanbook.com/journal/element.php?pl10_1d=2585

Tpynel BI'TY. Ne6. ®u3zuko-mareMaTHYECKHE HAYKU U HH(MOOPMATHUKA
http://e.lanbook.com/journal/element.php?pl10_1d=2487

Culbupckuii )KypHaJl BBIYUCIUTEIbHOM MaTEMAaTUKHU
http://e.lanbook.com/journal/element.php?pl10_1d=2169

[IpunoskeHMe MaTEMaTHKHM B DKOHOMUYECKMX M TEXHUYECKHMX MCCIICIOBAHUSIX
http://e.lanbook.com/journal/element.php?pl10_1d=2395
[TpukacOouiicKuil )KypHaI: YIIpaBJI€HHE U BEICOKHE TEXHOJOTHHU
http://e.Janbook.com/journal/element.php?pl10 1d=2150
[IeB3HEPOBCKUE UTCHUS

http://e.Janbook.com/journal/element.php?pl10 1d=2460

Hayunsle BeroMoctu benropoackoro rocyaapcrseHHoro yausepeurera. Cepus:
Matematuka. Pusuka
http://e.lanbook.com/journal/element.php?pl10_id=2191

Hayka u TexHuka
http://e.lanbook.com/journal/element.php?pl10_id=2418
MareMaTHYECKUE CTPYKTYPhI M MOJICIIMPOBAHHUE
http://e.lanbook.com/journal/element.php?pl10_id=2592
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MarteMaTuka B BBICIIIEM 00pa30BaHUH
http://e.lanbook.com/journal/element.php?pl10_1d=2368

Yuensle 3anucku Kazanckoro yausepcurera. Cepust Pusnko-MmaTeMaTHUYSCKUE HAYKH
http://e.lanbook.com/journal/element.php?pl10_1d=2601

Kas¥ TV Xab6apuisicel / Bectank Kazaxckoro HalfmoHaJILHOIO TEXHUYECKOIO
yvausepcurera uM. K.M. Catmaesa

http://e.lanbook.com/journal/element.php?pl10 1d=2565

VI. MeToauvecKkue yKa3aHus 1Jisl 00y4AIOMIUXCHA 10 OCBOCHMIO TUCHMILIMHBI

Opranusyst cBor yueOHYI0 paboTy, CTYAE€HTbI JOKHBI:

Bo-nepevix, BEIIBUTH PEKOMEHYEMBIN PEXUM U XapakTep yueOHONl paboThI
10 U3YYECHHUIO TEOPETUYECKOTO KypCa, IPAKTUYECKOMY IPUMEHEHNIO H3YYEHHOTO
MaTepuala, MO BBIINOJHEHUIO 3aJaHUW JUISL CaMOCTOATENIbHOM paboThl, IO
MCII0JIb30BaHNIO HHPOPMALMOHHBIX TEXHOJOTUMA U T.1.

Bo-emopuix, 03HAKOMUTBCS C YKa3aHHbBIM B METOAMYECKOM MaTepualie Io
JUCHUIUIMHE TEepEeYHeM  y4eOHO-METOJMYECKUX H3JaHHi, PEKOMEHIYEMBbIX
CTyJA€HTaM [UJIsl TOJATOTOBKH K 3aHATUSIM M BBINOJHEHUS CAMOCTOATEIbHOU
paboThl, a TakXke ¢ METOJAMYECKMMU MaTepuajaMd Ha OyMaKHBIX W/WIH
ANEKTPOHHBIX  HOCHUTENSAX, BBINYIIEHHBIX Kadeapoil CBOMMHM CUJIaMU H
IIPEAOCTABISIEMBIE CTYIEHTAaM BO BpPEMsI 3aHSITHI.

CamocrosiTenbHass paboTa CTYJEHTOB, MPEIyCMOTPEHHAs] YYEOHBIM IJIaHOM
JOJDKHA COOTBETCTBOBATh 0OoJjiee TIIIyOOKOMY YCBOEHHMIO H3Y4aeMOro Kypca,
(GbopMHPOBATH HABBIKK MCCIIEIOBATENLCKON pabOThl U OPUEHTUPOBATh CTYIEHTOB Ha
YMEHHUE MPUMEHATh TEOPETUUECKNE 3HAHUS HA TPAKTHKE.

1. PaGora ¢ yyeOHbIMM MOCOOMAMM. /[N MOJTHONEHHOIO YCBOECHMS Kypca
CTYJEHT JOJDKEH, IMPEeXAEe BCEro, OBJAJAETh OCHOBHBIMU TIOHATHSIMU 3TOU
qucuuIuInHbel. Heo6XoauMo yCBOUTh ONpEAEsiCeHUs] U TIOHSITHUS, YMETh MPUBOJUTh UX
TOUYHBbIE (POPMYJIMPOBKH, MPUBOJIUTH MPUMEPHI OOBEKTOB, YIOBIETBOPSIOUIMX 3TOMY
onpenenenuto. Kpome Toro, Heo0XoaumMo 3HaTh Kpyr ()akTOB, CBSI3AHHBIX C JAHHBIM
noHstueM. TpeOyeTcst TakKe 3HATh CBSI3M MEX]Yy MOHSITHSIMHU, YMETh YCTaHABIIMBATh

COOTHOHICHUA MCIK/Y KiIaCCaMU O6’beKTOB, OIIKMCBIBACMBIX PA3JIMYHBIMHA ITOHATHUAMU.
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2. CamocrosiTesqibHOe u3ydeHue TeM. CamocrosiTenbHas padoTa CTyJEHTa
SBJISIETCS BaKHBIM BUJIOM JEATEIbHOCTHU, TO3BOJISIIOIIMM XOPOIIO YCBOUThH U3YYaeMbIi
IpeAMET U OJIHUM U3 YCIIOBUN JHOCTHMIKEHUSI HEOOXOJIMMOT0O KadyecTBa MOJATOTOBKHU
u 1npodeccuoHaIbHON TEPENOArOoTOBKM croeruanuctoB. OHa mpejnoiaract
CaMOCTOSITEJIbHOE HM3YYEHHUE CTYJCHTOM PEKOMEHJOBAaHHOM y4eOHO-METOJAMYECKOM
JUTEPATYphl, PA3TUUHBIX CIPABOYHBIX MATEpUaJIOB, HamucaHue pedepaTos,
BBICTYIUICHUE C JIOKJIAJIOM, MOJTOTOBKY K JICKIIHUOHHBIM M MPAKTUYECKUM 3aHATHSIM,
MOATOTOBKY K 3a4€Ty U SK3aMEHY.

3. IloaroroBka K MNpaKkTHYeCKHUM 3aHATHAM. [lpu mnoaroroBke k
MPAKTUYECKUM 3aHATHSIM CTYACHTAM PEKOMEHAYETCS CJeA0BaTh METOJUYECKUM
PEKOMEHIAIUAM I10 padoTe C Y4eOHBIMU MTOCOOUSMH, IPUBEICHHBIM BHIIIIE.

4. CocraBjieHHe KOHCHEKTOB. B KOHCIEKTE OTpa)X€Hbl OCHOBHBIEC ITOHATHS
TeMbl. |15 HarJIsSIAHOCTH U YI00CTBA 3alIOMUHAHUS UCIIOJIb30BAHBI CXEMbI U TAOIHUIIBI.

5. HoaroroBka k 3a4very/d3k3ameny. [Ipu moAroroBke K 3a4eTy/IK3aMeHY
CTYJICHTBI JOJIKHBI UCTOJIb30BATh KaK CaMOCTOSITEILHO MOJTOTOBJICHHBIE KOHCIIEKTHI,
TaK U MaTepualbl, IOJTyYEHHBIE B XO/I€ JEKIIHIA.

MakcumanbHasi cymMmMa OajuyioB MO y4eOHOW AMCIUIUIMHE, 3aKaHYMBAIOIIEHCS
3auétom, coctarisier 100 6amwmoB. CtyaeHty, HaOpaBiiemy 50 0asioB W BBIIIE IO
uToraM pabOThl B CEMECTpPEe, B SK3aMEHAIIMOHHOW BEIOMOCTH W 3a4ETHOM KHUKKE
BBICTABJISIETCS OIIEHKA «3aYTEHOY.

Crynenrt, HaOpapmmuii ot 20 mo 49 06amioB BKIHOYUTEILHO, CHAET 3a4€T B
MOCIICIHIOID HEJNIENI0 CEMECTpa 10 JAaHHOM IHUCUMIUIMHE. bajibl, mosydyeHHbIE Ha
3a4éTe, MPOCTABIISIIOTCS B BEJJOMOCTH.

Crynenty, HaOpaBmieMy MeHblne 20 0aioB, B 9K3aMEHAIIMOHHON BEIOMOCTH
BBICTABJISIETCSL OIIEHKA «He3ayTeHO». JlaHHOMY CTYIEHTY pa3pemniaercs Iepecaaya
3auéTa Mo HAMPABJICHUIO JIeKaHaTa Ha MOCIEAHEN Helene ceMecTpa.

MakcumanpHasi CcymMMa pEUTHHTOBBIX OayuioB TO Y4eOHOW JHUCIUIUIMHE,

3aKaHYMBAIOIICICS JK3aMEHOM, TI0 UToram cemectpa cocraniser 60.



Cryaenty, HabpaBmemy 50-54 Oamita, nmpu MOABEACHUM UTOTOB ceMecTpa (Ha
NOCJIETHEM 3aHATUU IO JUCUUIUIMHE) B HK3aMEHALMOHHOW BEJOMOCTH M 3a4ETHOU
KHIKKE MOKET OBITh BHICTABIICHA OIICHKA «YIOBJICTBOPUTEIHLHOM.

Cryaenty, HaOpaBmemy 55-60 GamioB, Ipu MOJABEJECHUU UTOTOB ceMecTpa (Ha
NOCIEAHEM 3aHITHUM MO JUCHUIUIMHE) B rpade 5K3aMEHAIMOHHON BEIOMOCTU
«IIpemMuanbubie Oamuibl» MOXKET OBbIThH J00aBieHO 15 0amioB W BBICTABIIECHA
HK3aMEHALIMOHHAsl OIIEHKAa «XOpoIIoy». B Kakux-mub0 HMHBIX cllydasx go0aBicHUE
npeMuaibHbIX 0auioB He paomyckaercs. OIEHKY «OTJIIMYHO» CTYAEHT MOXKET
MOJYYUTh TOJBKO HA SK3aMEHE.

Cryaent, HaOpaBwmuii ot 20 10 49 0anioB BKIIOYUTENBHO, CAAET SK3AMEH.

Crynenty, HaOpaBuiemy MeHblie 20 6anioB, B 3K3aMEHAIlMOHHON BEIOMOCTH
BBICTABJISIETCS OLICHKA «HEYIOBIETBOPUTEIBHOM.

OTBeT cTyAeHTa Ha DJK3aMEHE OLEHHMBAeTca CymMMouM 10 40 pEUTHHIOBBIX
0amioB. IToroBas oLeHKa CKJIAJbIBAETCS U3 CyMMbI OaJIJIOB, ITOJIyYEHHBIX 32 CEMECTD,
1 OaJIJIOB, MOJYYEHHBIX HA SK3aMEHE.

CornacHO mojaxoJaM OaJlJIbHO-PEUTUHIOBOM CHUCTEMBI B paMKax OLEHKHU
3HaHWM, yMEHUH, BiaJeHud (YMEHHH NPUMEHATH) U (WUJIM) OMbITa JEATEILHOCTH
JUCHUIUIMHBI (MOTYJIsSI) YCTAHOBJICHBI CIEAYIOIIUE ACTICKTHI:

e Conepxanue yueOHOM AMCLMIUIMHBI B paMKaxX OJHOTO CeMecTpa JIEJUTCS Ha
nBa Moxayis (mepuona oOydenwsi). [lo oxoHuanum mopayns (mepuona OOydeHUs)
OCYILECTBIISIETCS PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJEHTOB.

e CpOKH ITPOBEJAEHUS] PEUTUHTOBOTO KOHTPOJIA:

oceHHuu cemecmp — | pEUTHHTOBBIM KOHTPOJb YCHEBAEMOCTH MPOBOIMUTCS
corjlacHo rpaduky yueOHoro mpoiiecca, Il peHTHHTOBBIN KOHTPOJb YCIIEBAEMOCTH -
JIBE TOCJIEIHUE Helenu (HaKTHYECKOTO 3aBepIIeHUsT ceMecTpa Mo rpaduky ydeOHOoro
IpOIIECCa;

gecenHuti cemecmp — | PEUTHHIOBBIA KOHTPOJIb YCIIEBAEMOCTH ITPOBOJMTCS

coriacHo Trpaduky ydeOHOro mporiecca, [l pedTHHTOBBI KOHTPOJb YCIIEBAEMOCTH -



JIBE TMOCJeIHNE Hellenu (HaKTUYECKOTO 3aBEPILIECHUS CEMECTpa Mo rpaduky yuyeOHOro

npoiiecca.

VII. MaTepuajibHO-TeXHUYeCKasi 0a3a, He0OX0AMMAs 1JIS1 OCYIEeCTBJICHMS
00pa30BaTeJbHOI0 MPOLECCa MO0 TUCIHUILINHE

YueOHblii mpoliiece Mo JaHHOW TUCIUILIMHE MPOBOAUTCS B ayAUTOPHUSIX, OCHAILICHHBIX
MYJIBTUMETUINHBIMUA CPEJICTBAMHU O0YUYEHUSI.

KypCOBOI'O IPOEKTUPOBAHUS
(BBIIOJTHEHUST KYPCOBBIX
paboT), rpyNMnoBLIX U
WH/IMBUyATbHBIX
KOHCYJIbTAIMH, TEKYILIEero
KOHTPOJISL U TPOMEKYTOUYHON
aTTecTalluu,

VYueOnas ayautopus Ne 207
(Kopmyc 3, 170002, Teepckas
0011., r.TBepsw, nep. CanoBbIH,
oM 35)

HaumeHoBaHue OcHaleHHOCTh IlepedyeHb JTMLIEH3UOHHOTO
CHenraATbHbIX MOMelleHHil 1 noMenieHuii NMPOrpaMMHOI0
NoMeleHu i IJis ob0ecreyeHus.
CaMOCTOSITEILHON PaGoThI PexkBU3HUTHI
MO/ITBEPKAAI0LIEro
JOKYMEHTA
VYuebHas ayauTopus 11 HaGop yuebOHoil mebenu, Google Chrome — 6ecruiaTHO
MIPOBEICHUS 3aHATUH MmenoBas nocka, [leperocnoit | Kaspersky Endpoint Security
JIEKIIMOHHOI'O THUIIA, 3aHATHI HOYTOYK, 10 mms Windows — AKT Ha
CEMHHAPCKOrO THIIA, HNuTepakTrBHAS cuctema | nepenauy mnpas [IK545 ot

Smart Board 660iv
BCTPOCHHBIM IMPOCKTOPOM

Cco

16.12.2022.

VIII. CBenenusi 00 00HOBJIEHHMH padoyeii MporpaMMbl TUCHUIIJIMHBI

OOHOBJIEHHBII pa3e
padoueii mporpaMmsl
. AUCHUILINHBI (MJIH
MO/1YJIfA)

Onucanve BHECEHHBIX
W3MEHEeHHN

JdaTa 1 NpoTOKOJI
3acefanus Kadeapol,
yTBepAMBILIEro H3MEHEeHHU

1.| Pazmensr LIILIV,V.

OOHOBIIEHHE KOMIICTCHIINM,
conepxanusi, ®OC, criucka
JIUTEPaTypPHI

18.10.2017 r, npoTokoJ N2
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