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|. AHHOTALIMS

1. Illeapb 1 3a7a494 AUCHUIIIHHBI

Jucuunnuraa  «MaremaTndyeckuii — aHaliu3»  UMEET  LEJbK0  Pa3BUTHE
AITOPUTMUYECKOTO W JIOTUYECKOTO MBIIUICHUSI CTYACHTOB, HH(POPMAIMOHHON U
oubnmuorpaduueckoi KyJbTypbhl, OBIQJEHHUE METOJAaMHU HCCICAOBAHUS WU PEIICHHUS
MaTe€MaTU4YECKMX 3aJa4, B TOM UYHCJIE€ C HCIOJIb30BAHHUEM IPOTPAMMHOIO
oOecrieueHus1, BEIpAOOTKAa YMEHUSI CAMOCTOSITEIIBHO PACIIUPSATH CBOM MaTEMaTUIECKUE
3HAHUS W TPOBOJUTH MATEMATHUUYECKHM aHAIW3 3a7ad B PaA3IMYHBIX MPEIMETHBIX
001aCTAX.

3agayaMi  JUCHMIUIMHBL «MaTeMaTU4eCKuid aHalnu3» SABJISIIOTCA HW3YyYCHUE
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. MecTto aucunniimubl B ctpykrype OOIIL

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

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

3. Oobem qucuumanHabl: 19 3aueTHBIX eauHUIL, 684 akaTeMUYECKUX Yaca,

B TOM 4HCJIE:

KOHTaKTHasi padora: nekuuu 193 wacos, npaktuueckue 3anstus 210 gacoB, B T.4.
MpaKTUYECcKasi MoroToBka — () 4acoB;, camocrosTesbHas padota: 281 yac.

4. TlepeyeHb IUIAHUPYEMBbIX Ppe3yJbTaTOB OOy4YeHHUs] MO0 JMCUMILIMHE,
COOTHECEHHBIX € IUIAHMPYEMbIMH pe3yJbTATAMH OCBOEHHSI 00pPa30BaTeIbHOI

NPOrpaMMbl

[Imanupyemsblie pe3yIbTaThl [Tnanupyembie pe3yabTaThl 00yUEHHS IO

OCBOEHUS 00pa30BaATEIBHOMN JUCIUTIAHE

nporpammsl ((hopMupyemble

KOMITETEHIIN)
YK-1 Cnocoben ocymectBiATh | YK-1.1 Anammupyer 3amgauy, Beijensisi e€ 0a3oBbIe
MIOWCK, KPUTUYECKUI aHAJIN3 U CUHTE3 | COCTABIISIOLIE
uHpOpMaLuy, npuMeHATh | YK-1.2 Onpenenser, UHTEPIPETUPYET U PaHKUPYET
CUCTEMHBIN TMOAXOJ sl pelleHHs | MHPpOopMaIuro, TpeOyeMyto JUIs pereHus
MOCTABJICHHBIX 337144 MIOCTABJICHHOH 3aJaun
YK-1.5 PaccmartpuBaer u mnpemjiarae€r BO3MOXKHbBIC




BAapUaHTHI PCHICHUA MOCTaBJICHHOM 3a1a44, OLCHUBaA
HUX JOCTOMHCTBA U HEAOCTATK

OIIK-1 Criocoben npumenath | OIIK-1.1 Omnepupyer 0a30BbIMH 3HAHUSMH B
(dbyHIaMeHTallbHbIC 3HaHUs, | 00nacTu OCHOBHBIX MaTeMaTHYECKUX u
MIOJTyYEHHBbIE B 00J1acTH | €CTECTBEHHO-HAYYHBIX JTUCLUTLIVH,
MaTeMaTHYEeCKIX u (M) | MpeAyCMOTPEHHBIX YU€OHBIM IJIAHOM

€CTECTBEHHBIX Hayk, U ucnonb3oBaTh | OIIK-1.2 Pemaer TumoBble 3agaud  OCHOBHBIX
170'¢ B npohecCHOHaTBHON | MAaTEMATUUYECKHUX u €CTECTBEHHO-HAYYHBIX
JEeSITeIbHOCTH JTUCUUILUIAH, TPUMEHSS CTaHJapTHbIE TMPUEMBl WU

METO/IbI

OIIK-1.3 BeiOupaer pa3iIddyHble METOABI PEHICHHS
3a71a4 MPOPECCHOHATLHON JIESTEITPHOCTH Ha OCHOBE
TEOPETHUUYECKUX 3HAHUH, TOIYYEHHBIX MPU HU3Yy4YEHHUU
OCHOBHBIX MAaTEMAaTHUYECKHX U €CTECTBEHHO-HAy4YHBIX
mucrmHOITK-1 Crocoben MIPUMEHSTH
(dyHIaMEeHTAIbHBIC 3HAHWS, TMOJYYCHHBIC B 00JIACTH
MaTeMaTHYecKMX U (WIM) eCTeCTBEHHBIX HayK, U
UCTIOJIb30BaTh UX B MPO(ECCHOHAIBHOM AESTEIHHOCTH

5. ®@opma mnpoMexyTOuHOM artrectamum: 3a4€t (3 cemectp), sk3ameH (1,24

CEMECTpBHI).

6. SI3bIK MpenoaaBaHusi: PyCCKUH.

Il. Copepxxanue NMCUMIUIMHBI, CTPYKTYPHPOBaHHOE MO TemaMm (pa3aejaM) ¢

YKazaHu€M OTBCACHHOI0O Ha HHUX KOJUIECCTBA AKAACMHUYECCKHUX YaCcOB M BHU/I0B

Y4eOHBbIX 3aHATHI

KonrakrtHas pabota Camo-
B T.4. CTOHA-
HaumenoBanwue pa3aenoB u Tem Bceero | Jlek- HpakTh-| ypascrice TeNb-
HHH Aecine Hoﬂlliif[FOBK Had
3aHATHS
a pabota
1 cemecTp
_ Pasnenl 16 6 2 2 4
JeiicTBUTEIbHBIE YN CJIA
Harypanpnsie yncna. [IpyuHumn MareMaTu4ecKou
naaykunn. HepaBencrso bepryinu. buaom 6 2 1 1 2
HeroToHa.
['pann uncnoBbIX MHOXKECTB. Teopemsl 0
CyllecTBOBaHMM rpaHei. CBOMCTBa rpaHel. . 6 2 1 1 2
[Ipu3Haku rpaHen.
[Mpuninumn Kantopa. Pacimpennas yncinoBas 4 2 0 0 0




HaumenoBanue pPasaciioB U TCM
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pabora

npsimasi.

Pasznen 2
DYyHKIUHT

16

[Tonsarue Gpynkuun. O6mue cBoiicTBa (QyHKIMH.
O6pa3 u mpoodpa3 MHOKECTBA MPU OTOOPAKCHHH.
Knaccudukanus pyHkiuii (MHbEKTUBHBIE,
CIOPBEKTUBHBIC, OUEKTUBHBIC OTOOPAKCHHUS).
Kommosurus ¢pysakmnmii. O6patHas GyHKIHUS.
YcnoBus cymecTBoBaHUSI 00paTHOMA.

UYucnossie pyHKIuU. OrpaHUYEHHBIE,
MOHOTOHHBIE, IEPUOINYECKHE, YETHBIE U HEUETHbBIE
¢bynkuuu. HesiBHOE 3ananne GyHKINU.
[Tapamerpuueckoe 3agaHue QyHKIHH.

OnemenrtapHbie GyHKIMU. CBOIICTBa 0a3UCHBIX
aneMeHTapHbIX QyHKIui. Kimaccudukarms
AJIIEMEHTaPHBIX (PYHKIUH.

Pasznen 3
IIpenes UncI0BOI MOCIETOBATEIHLHOCTH

24

10

[Ipenen yncinoBOi MOCIEAOBATEIBHOCTH.
OcHoBHbI€ cBoOlcTBa: CXOAUMOCTD U
apupmeTnueckue onepanud. [IpeaensHbIi nepexos
B HEPABEHCTBAX. bECKOHEUHBIE PEAECIIbI.

14

Cx01MMOCTh MOHOTOHHOM OTpaHUYEHHON
nocnenosarenbHocTy. Yucino “e”. CymecTBoBaHue
MOHOTOHHOM IOATNOCIEA0BATENBHOCTH. [IpuHIMn
bonsuano — Beliepmtpacca. Kpurepuit Komn.

10

Pa3nea 4
HenpepbIBHOCTH YHCI0BOMH (DYHKIHMH.

42

16

10

IIpenenbuble Toukn MHOXKeCTBaA. [IoHATHE NTpenena
¢GbyHKIMH B TOUKe. JIoKanbHAast OrpaHU4YEHHOCTb
¢GbyHKIMH, UMEIoLIel npezien B Touke. beckoHeuHo
Mmasible pyHkIMU. O — cumBoiuka. [Ipenen u
apudmernueckue onepanuu. [IpenenpHbiil nepexon
B HEpaBEHCTBaX. beCkOHEYHbIE MTPEAEIIBI U IPEIETIbI
Ha OECKOHEYHOCTH.

10

1-it u 2-i1 3amevaTenbHbIe Ipeaensl. [pyrue
STaJIOHHbBIE TPEIETbI.

[TonsiTre HenpepbIBHOCTU (QYHKIIMHU B TOUKE.
HenpepbIBHOCTH U apu(MeTHUECKHE OTIEpaIIHH.
HenpepbiBHOCTH KOMIO3ULIMH. OTHOCTOPOHHSIS
HenpepbIBHOCTH. Kinaccudukanus Touek paspbiBa.
HenpepriBHOCTE 351eMEHTapHBIX (PYHKLINH.
HenpepbIBHOCTh PYHKINH, 33JaHHOM

10
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napametpudecku. [[oHsTHE KPUBOH.

HenpepriBHOCTD M OrpanndeHHOCTh. Teopema
Beiiepmrpacca.

Teopema 0 IpOMEKYTOUHBIX 3HAYCHUSIX
HenpepbIBHON GyHKIMU. HenpepbIBHOCTH 1
MOHOTOHHOCTb. HenpepbIBHOCTh 00paTHOM

GyHKIHN.

Pa3zpnen 5
JAu¢epenunanbHoe ucHuciaeHne GyHkuuii
O/IHOI NepeMeHHOMH

102

34

18

20

30

[Tonstue nuddepeHIHPYEMOCTH (PYHKIIMH B TOUKE.
DOKBUBaJNEHTHbIE onpenenenus. [IponsBoaHas.
Huddepenunan. ['eomerprueckuii CMbICTT
npou3BoaHON. HenpepriBHOCTH
muddepenuupyeMoit pyHkipu. OJHOCTOPOHHSIS
muddepermmpyeMocts. JuddepernupyemMocTsb
byHKIMY, 3a1aHHOM mapamerpudecku. [ nagkue
kpuBble. uddepeHnnpyemMocTs 37eMEHTapHBIX

GbyHKIHi.

16

JuddepeHunpyeMoCcTb KOMITIO3UIINH.
HuddeperuupyemocTs u apudMeTnieckne
onepauuu. luddepenuupyemocts 06paTHON

GbyHKIUH.

12

DkcTpemyM ogHoMmepHOH GyHKmnHu. Heobxomumele
ycnosus. Teopema @epma. Teopema Posurs.
TeopeMbl 0 KOHEUHBIX NPUPAILICHUAX. Y CIOBUS
MOHOTOHHOCTH OJTHOMEPHON (hYHKIUH.
JlocTaTo4yHbIE YCIIOBHS DKCTPpEMyMa B TEPMHUHAX
IIEPBOM IPOU3BOIHOM.

16

PackpsiTne Heonpenenennocren. IlpaBuna
Jlonurans

16

Briciue npousBoanbie u Aud depeHianb.
®opmyna Teitnopa ¢ 0OCTaTOUHBIM YJICHOM B (hopme
Jlarpanxka u Kommm. Jlokansnas gopmyna Teinopa.
IIpencraBnenue dpopmynoi Telnopa 6a3uCHBIX
AJIEMEHTapHbBIX (PYHKINH.

12

Beimykisie pyHkimu. HenmpepbIBHOCTD BBITYKIION
byakuun. OnHOCTOPOHHSA TUDPEPEHITUPYEMOCTD.
Beimykisie nuddepenupyemble GyHKIUH.

Y cnoBUS BRITYKJIOCTH B TEPMUHAX TPOU3BOIHBIX.

10

AcumnTotsl. [IppumeHeHne Npon3BOJHON K
MTOCTPOCHUIO TPapUKOB PYHKIIHH.

18




KonrakrtHas paboTa Camo-
B T.4. CTOs-
HaumeHnoBanwue pa3aeioB u TeM Bcero | Jlek- HpaxTi- | npascriee TENb-
YECKUE Kast
anun 3aHSTHS | TOATOTOBK Hasd
a pabora
Hroro B 1 cemecTpe 196 70 36 36 54
2 cemecTp
Pasnex 6 ) 109 | 30 | 18 20 | 4
HNuTerpupoBanne oqHOMepPHbIX GyHKIMI
Pazbuenus orpeska. Bepxaue u HIKHUE
HWHTETpaJibHbIe CyMMBI (cymMMBbI [{apOy). Bepxuwuii u
HIKHUM nHTerpain. [lonstue nurerpana Pumana. 10 4 2 0 4
Kpurepuii uHTErppyeMOCTH B TEPMUHAX CYMM
Hap0Oy. Knaccel uHTErprpyeMbIxX GyHKIUH.
OcHoBHbIE CBOICTBa MHTErpana Pumana:
JIMHEHHOCTh, MOHOTOHHOCTb, aJJIUTUBHOCTD. 10 2 0 2 6
OneHka MOJlyJIsl HHTerpasa.
[TonsTre nmepBooOpazHoii. CyiecTBOBaHUE 12 2 2 2 5
nepBoobpasznoi. opmyna Herotona-Jlelbuua
Heonpenenennsrit uaterpan. OCHOBHbIE CBOMCTBA.
HHTerpupoBaHue 1Mo 4acTsIM M 3aMeHa ITepEeMEHHOMN 17 2 4 4 7
B HEOIPEEIEHHOM HHTErpae.
TexHUKa HEONPeIeIEHHOTO UHTErPUPOBAHUS.
WNHuTerpupoBanne paliMoHaJIbHBIX (QYHKIUH. 18 4 5 5 5
WNHuTterpupoBanue nppauuoHaIbHbIX U
TPAHCIEHEHTHBIX (QYHKIIHI.
TeopeMsbl 0 cpeiHEM 3HAYEHUU JUIsl HHTETpaia
Pumana 6 2 2 0 2
HecoOcTBeHHbIE HHTErpaibl IO OECKOHEUHOMY
MIPOMEXYTKY U OT HEOTPAaHUYEHHON (DYHKITUH.
OcHoBHbI€ cBOMcTBa. Beruncienue. AGcontoTHas
cxoauMocTs. [Ipu3Haku cxoaumocTu 16 6 2 4 4
HECOOCTBEHHBIX UHTETpaNIOB. [Ipu3HaKu cpaBHEHUS.
[Tpuznaxku A6ens u dupuxie. MHterpansi ¢
HECKOJIbKUMHU OCOOEHHOCTSIMHU.
['eomerpuueckue u Gpuznyeckre NPUIOKEHUS
uHTerpana. [lmomans KpUBOJIMHENHOM TpaNlCLUH. 20 8 4 ) 6
Crpsimisiemble KpuBble. JlJTMHA KPUBOM.
Pa3znen 7 o4 8 4 4 8
Yucuaosble psiabl
[Tonsitue uncioBoro psima. OOt wien. YacTHbie
CYMMBIL. CxoaumocThb YHUCJIOBOTO psna.
HeoOxonumoe yCIIOBUE CXOJIMMOCTH. 6 2 2 0 2
I'apmonnueckuii psa. Ocratok psaga. Kpurepuit
Kommu. AGcomroTHAA CXOIUMOCTb.
Psagel ¢ monoxxurenbHbiMU wieHaMu. [Ipu3Haku 6 5 0 5 5

CXOOUMOCTH: ITPU3HAKN CpaBHCHH, IIPpHU3HAK
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Hamambepa, npusznak Kommu. Ilpusznaku Kymmepa,
Paabe, beptpana, I'aycca. UHTerpanbHbIi pU3HAK.

Psagel ¢ npousBosibHbIMM  wieHamu. [IpusHaku
cxonumocTtu JleitOnuia, A6emns u Jupuxie.

3nakouepenyronmecs psanbl. Ilpusnak JleitOauma
CXOJIMMOCTH 3HAKOUEPEAYIOIIETOCs psijia.

Paznen 8
DYHKIHOHAJIbHbIE U CTeNIEHHbIE PSAAbI

35

11

OyHKINOHAIbHBIE MOCJIEI0BATEIBbHOCTH.
[loToueunas ¥ paBHOMEpHas  CXOAMMOCTb.
Kputepuit Kommu. HenpepblBHOCTh mIpeaesibHOM
¢bynkuuu. IlpenenbHBIE TEpexoa TMOA  3HAKOM
uHterpasia.  CXOIMMOCTh  MOCIEAOBATEIbHOCTH
IIPOU3BOIHBIX.

@ yHKINOHAIbHBIE PALBL. [Toroueunas u
paBHOMepHas cxoaumocTh. Kputepuit  Komm.
[Tpusnak Beiepmtpacca paBHOMEpPHOMH
cxoauMoctu.  HemnpepslBHOCTH  CyMMBI  psja.
WuTerpupoBanue u Qg depeHpoBanme
(YHKIIMOHATILHBIX PSIOB.

Crenennele psagsl. Teopema Komm - Anamapa.
Paguyc, wuHTepBan u 00NacTh  CXOAMMOCTH.
PaBHOMEpHas CXOAMMOCTb CTENEHHBIX  PSIOB.
Teopema Aberns. WuTerpupoBanue U
audQepeHIIMPOBaHUE CTENEHHBIX PSIIOB.

Papn Teinopa. YcnoBus cxogumoctu. Pasnoxenue B
CTETIEHHOM psJl 6a3MCHBIX SJIEMEHTAPHBIX (PYHKIIHIA.

10

Pa3nen 9
Pansl ®ypbe. Unterpana ®@ypee.
IIpeoOpazoBanue Dypnbe.

30

Tpuronomerpnyeckui MHOTOYJIEH u
TPUTOHOMETpUUECKUH  psiA.  OpTOroHanbHOCTh
TPUTOHOMETPUYECKON CUCTEMBI (GYHKIHA.
Beruucnenune K03 (ULIUEHTOB PaBHOMEPHO
CXOZSIIErocs TPUTOHOMETPUUECKOTO psana. Psag
@yppe. MHUHMMaJIBHOE CBOWCTBO YAaCTHBIX CYyMM
psana @ypee. Teopema 0 KBaIpaTUHUHOM YKJIOHEHHUH.
HepaBenctBo beccens. CrpemiieHne K  HYJO
ko3 punrenToB Pypoe.

SAnpo Hupuxne. HWHTErpanbHOE NpEACTABICHUE
YaCTHBIX CyMM psifa Dypoe.

[Tpuamun  nokamuszanmu.  [lpusnak  dupuxne
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cxoaumocTu pana Oypoe.

Cymmbl ®eiiepa. SAnpo Deiiepa. MHTerpanpHoe
npenacrapieHue cymm  @eiliepa.  PaBHOMepHas
cxomumocte  cymm  ODeitepa.  Teopema o
KBaJpaTH4HOM YKJoHeHuu. PaBencto [lapceBains.

HTroro Bo 2 cemectpe

185

57

38

38

o1

3 cemecTp

Pazpen 10
JAudppepennnanbHoe ucHUCAeHHe PyHKIMI
MHOTHX JeliCTBUTEIbHBIX IlepeMeHHbIX

68

28

32

n o
IpoctpanctBo R . Kanonuueckuii 6asuc.

n
Ckanspraoe npoussenenue. Hopmas R
[TokoopauHaTHAST CXOAUMOCTD

n
IIOCJICA0BATCIIbHOCTH 2JICMCHTOB R" . KomnakTHbie

muoxecta B R . JInHeiiHbIe OIIepaTophI B R".
OOpaTtumbie TMHEWHBIE ONEPATOPhI. Y CIOBUS
obpartumocTy. OYHKIIUN MHOTUX MIEPEMEHHBIX.
[Tpumepsr. ['paduk. JIuaum ypoBHs.

Ipencrapinenne GyHKimn | R™ —»R"
KoopauHaTHBIME pyHKIMsIME. [Ipenen u
HENPEepbIBHOCTh (PYHKIMI MHOTUX IIEPEMEHHBIX.
[ToBTOopHBIE Ipeaeinsl. [Ipenensl Mo HanpaBIEHUIO.
HenpepbIBHOCTH 110 PUKCUPOBAHHON MEPEMEHHOI.
Teopema Beitepmrpacca.

13

[Tonsarue nuddepenupyemoit GpyHKIUMN

f:R">R" I'papuent. Auddepenunan.
HenpepsiBHOCTh T depeHupyeMoit pyHKIum.
Yacrable nponsBoaHbie. CTpYKTypa rpaaieHTa.
HuddeperunpyemMocTs PyHKIMH B CiIydae
HETPEPBIBHOCTH YaCTHBIX TPOU3BO/IHBIX.
HuddepeHunpyeMocTb CI0KHON PYHKIUH.
JudpdepeHunpyeMocTs U apupMeTHIEeCKHe
ornepauuu. ['eomeTpuueckuil CMbICI TpaiueHTa.
KacarenpHast miaockocTs 1 HopMaib. [IpousBoHas
110 HAMPaBJICHUIO

19

10

[IpousBonHbie U AUQepeHnanbl BEICIINX
nopsAakoB. Teopema 0 paBEHCTBE CMEILIAHHBIX
YaCTHBIX MPOU3BOJHBIX. Dopmynbl ams
BbIUUCIIEHUS TU((PEpEeHINATIOB BBICIINX TOPSIKOB.
®opwmyna Teitnnopa. JIokanbHbIA SKCTPEMYM
(GyHKIIMK MHOTHX nepeMeHHbIX. HeoOxonnmele u
JIOCTATOYHBIE YCIOBUS SKCTPEMYyMa.

18
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Jluddeperumpyemsie Gpynxuun | R™ —»R",
CTpyKTypa MaTpullbl OrepaTopa-rmporu3BOTHOM.
JuddepeHunpyeMocTb KOMIO3ULIUU. Teopembl 0
KOHEYHBIX MpupamnieHusx. HempepsiBHO
muddepennmpyembie GyHKIUN U
muddeomopdusmsel. Teopema 06 oOpaTHO
¢bynkuun. Teopema o HesBHOW (DyHKITHH.
OTbICKaHHE TPOU3BOTHBIX HESIBHBIX ()YHKITHIA.
VYcnoBublid 3kcTpeMyM. [IpaBuino MHOKHUTENEH
Jlarpanxa.

18

Pa3zpgen 11
KpartHble HHTErpaJjibl

34

16

14

14

BHemiHss 1 BHYTpEHHSISI MEpa MHOXECTBA Ha
miockoctu. M3mepumebie no JKopnany MHOKECTBA.
Mepa XKopnana. Kpurepun nsmMmepumMocTH.
MOHOTOHHOCTb M KOHEYHAs aIIUTUBHOCTb MEPBHI.
MHuoxecTBa Mepsl Hylb. Mepa Xopnana B

MPOCTPAHCTBAX R? u R®,

JIBoiiHBIE MHTErpasbl. JINHEHHOCTH, MOHOTOHHOCTD
U KOHEYHas aJAUTUBHOCTb JBOMHOIO HMHTErpaia.
Beluucnenue JIBOWHBIX HHTETPAIIOB CBEACHUEM K
MIOBTOPHBIM. 3aM€Ha IIEPEMEHHBIX B JBOWHOM
nHTerpase. llepexoa K MONSAPHBIM KOOPAMHATAM.
TpoliHbIE HMHTErpaJlbl M  HWHTErpallbl  BBICLICH
KpaTHOCTH. [ IpritoKeHUs1 KpaTHBIX HHTETPAJIOB.

26

12

12

Pa3zmen 12
KpuBosmHeiinbie HHTErpajabl  HHTErpaJibl MO
NMOBEPXHOCTH

32

14

14

EcrectBeHHas napaMmeTpu3anus KpUBO.
Opuenranus kpuBoil. [loHsTHE KPUBOIMHENHOTO
nHTerpana 1-ro poga. Beruncnenue ceeieHneM K
olpeaeneHHOMY UHTerpainy. KpuBosnHelinble
uHTerpansl 2-ro poaa. CBs3b ¢ KPUBOJUHEHHBIM
UHTETpaJioM 1-ro poaa 1 onpeaeIeHHbIM
HMHTETPAJIOM.

®opmyna ['puna. HezaBucumocts KpuBOJIH-
HEWHOI'0 MHTErpajia OT IIyTH UHTEIPUPOBAHUS.
[IpunokeHnst KpUBOJIMHEWHBIX HHTETPAJIOB.

ITonsatue nosepxnoctu. Ilapamerpuueckoe 3aganue
noBepxHocTu. [lepBas kBaapaTuuHas popma
nosepxHocTu. OpueHTanus nosepxHoctu. Kpusbie
Ha noBepxHocTH. [lomaas MoBepXHO-CTH.
WHTerpansl o noBepxHocTH 1-ro u 2-ro poza.

14
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CeneHue K JBOMHOMY UHTETpay.
Teopemsl Ctokca u Octporpazackoro — ['aycca.

Paznen 13
HHuTerpaJsbl ¢ napamMmerpamu

34

10

12

12

CoOcTBEHHBIE HHTETPAJIBI C TAPAMETPAMHU.
HenpepbiBHOCTD, TH(GepeHIIPYyEeMOCTh U
UHTETPUPYEMOCTb I10 ITapaMeTpy.
HecoGcTBeHHBIE HHTETPANIBI C TApaMETPaMH.
PaBHOMepHas cxoauMocTh. HerpephIBHOCTB,
g hepeHIPYyEeMOCTh, HHTETPUPYEMOCTh 10
napamerpy.

12

DiinepoBsl pyHkIuu. HenpepbIBHOCTL 1
muddepennupyeMocTs. CBsA3b ramMmma u 0eTa
GyHKIUH. ACUMIITOTHYECKOE IMTOBEJICHUE raMmMa
¢bynakuu. @opmyna Ctupnunra. Beraucnenue
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
MHOKCCTBA KOMIIJICKCHBIX YHCCII.

Monynb 1 apryMeHT KOMIUIEKCHOTO YHCTa.
BekropHoe, anredpanveckoe, TPUHTOHOMETPHYECKOE
Y TIOKa3aTeNbHOE MPECTaBIECHUS! KOMIUIEKCHOTO
yucia. Ctenens u paaukai, Gopmyna Myaspa.

C kak meTpudeckoe npocTpancTBo. EBxingoBa u
chepuueckas MeTpuku. PopMyIibl
cTepeorpaduueckoi mpoekuuu. PacmmpenHas
KOMILUIEKCHAs MIOCKOCTh, cepa Pumana.

Cxonsmuecs nocnenaoparensHoctu B Cu © .
JlemMa 0 MOKOOpPAMHATHOU cxoauMocTu. Kpurepuit
Komm, Teopema bonbsuano-Beliepmpacca.
[TonHOTa M KOMITAKTHOCTH PACIIUPEHHOU
KOMILUIEKCHOM INTOCKOCTH.

10

Tononoruu 8 C 1 © (OTKpBITHIE U 3aMKHYThIE
MHOXECTBA, IIPEIEIbHBIC U TPAHUYHBIEC TOUKH,
IPaHMIIA, 3aMbIKaHNE, CBA3HOCTh MHOKECTBA,
KpHUBBIE, 00JIaCTH, KOMIIAKThl, KOHTUHYYMBI).

Pa3zpen 15
DYHKIUH KOMILICKCHOMH IepeMeHHOl

29

12

(DYHKI_II/II/I KOMIIJICKCHOT'O IIEPEMCHHOTO. Hpeﬂeﬂ )48
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HENPEepbIBHOCTh (PYHKIMI KOMIUIEKCHOTO
nepeMeHHoro. HenpepbsIiBHOCTH B cheprueckoi
MeTpuke. Teopembl 0 HENPEePhIBHBIX (QYHKIHAX
KOMILUIEKCHOT'O IIEPEMEHHOI0 Ha KOMIIAKTe,
KOHTHHYYME, B 00JIaCTH.

HuddepeHunpyemMocTs B CMBICIE JEHCTBUTEILHOTO
Y KOMIUIEKCHOT'O aHan3a. MOHOTeHHbIE U
rosoMopdHbIe PYHKIUH (OTIpeIeIeHus, IPUMEPHI).
®dopmanbHbIe Tpon3BoaHbIe. KpuTepuit
MOHOTE€HHOCTH. B TOUKE, yciioBus Komm-Pumana.
[IpousBoHas ronoMopdHON GyHKIMH.

12

Kacarenbnoe oToOpakeHue U sskoOnaH
muddepernupyeMoro orodopaxenus. JlokansHoe
noBefeHre AU PepeHIUPYEMOro 0TOOPAKEHHS C
HEHYJICBBIM IKOOMaHOM. JIOKaIbHOE IMMOBEICHUE
roJoMopdHOro oToopaxkeHus. I 'eomerpudeckuii
CMBICIT MOJIYJISl ¥ apTyMEHTa MTPOU3BOIHOM
roJIoMoppHON PYHKINH.

Pa3nen 16
Kondopmusbie oToOpaxkeHust

46

12

18

16

Omnpenenenne KOHGOPMHOTO OTOOPAKEHHSI B TOUKE
u obsactu. JlocrarouHsle yCioBUs KOHGOPMHOCTH
otoOpaxkeHust. OCHOBHBIC TIPUHIIUITBI TEOPUHT
KOH(OPMHBIX 0TOOpaskeHHii, Teopema Pumana o
KOH()OPMHBIX OTOOPAKEHUSIX.

MeOuycoBsl npeoOpazoBanus. OnpeencHue,

xoHdopMHOCTh Ha © . ['pynmnoBoe cBOHCTBO
MeOMyCOBBIX TTpeoOpa3zoBaHuil. [{ekoMmo3uius
MeOnycoBBIX npeoOpazoBanuii. Kpyrosoe cBoiicTBO
MeOMyCOBBIX TTpeoOpa3zoBanuii. CUMMETPHS TOUEK
OTHOCHUTEIIBHO OKPYKHOCTH U €€ COXPAaHEHUE IIPU
MeOHYCOBBIX TTPeoOpa30BaHUIX. AHTAPMOHHYECKOE
OTHOILIEHHE YNIOPSIIOYEHHON YE€TBEPKU TOUYEK U €TO
WHBAapUaHTHOCTH MPU MEOUYCOBBIX
npeoOpa3oBanusx. Teopema o CylecCTBOBAHUU U
€IMHCTBEHHOCTH MeOMycoBa npeoOpa3oBaHus,
HOPMHUPOBAHHOT'O COOTBETCTBUEM UYETBIPEX AP
Touek. Boruncnenue rpynn MeOnycoBBIX
aBTOMOP(U3MOB Kpyra 1 noiyriockoctu. [lonstue
o mojnenu [lyankape reomerpun JlobaueBcKoro.

16

CrenenHast GyHKLHUS C HATYpaJIbHBIM ITOKa3aTENEM,
o0acTu €€ OJJHOJUCTHOCTH U KOHPOPMHOCTH,
riobanbHoe oOpaleHne. PuManoBa moBepXHOCTb U
BETBHU pajivKaiia

OHpe,Z[CJ'ICHI/IC OKCIIOHCHTHI, e€ aHAIMTUYECKUE U

10
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reoOMeTpUYECcKHe CBOHCTBA: ToloMopdHOCTh Ha C,
TeopeMa CJIOKEHUsI, HeoOpalleHue B HyJlb,
NEePUOANYHOCTB, JIOKAIbHAs OJHOJIUCTHOCTS,
KoH(OpMHOCTH. O0IaCTH OJTHOJIMCTHOCTH
9KCTOHEHTHI. [ T100anpHOe oOpalieHue, ocTpoeHne
PUMaHOBOW OBEPXHOCTH JIOTApU(PMUIECKOIM

byHKIHH.

Oynknusa JKykoBCKOro U €€ aHAIIUTUYECKHUE U
reOMETPUUYECKUE CBOMCTBA. PUMaHOBa IOBEPXHOCTh
¢bynkuuu, oopatHoii K GpyHkn XyKoBcKoro.

Pa3zpgen 17
HHurerpajsl oT GyHKUMI KOMIIIIEKCHOTO
NepeMeHHOro

23

10

Kpusonnnuelinsie unterpansl B TOKII.
Omnpenenenne, CBOWCTBA, IPUMEPHI, CBA3b C
KPUBOJIMHEWHBIMU HHTErpanaMu 1-ro u 2-ro poaa
U3 Kypca JeHCTBUTENBHOro aHanu3a. Ilepexon k
IpeJelly Mo 3HaKOM MHTerpaia.

Wurerpanbuas reopema Komm u e€ o6o01ienue Ha
MHOT'OCBSI3HBIE O0JIACTH.

WnTerpanpuaas popmyna Komm.

CymiecTBOBaHHE IPOU3BOIHBIX BCEX MOPSIKOB Y
roomopdHbIX pyaxuii. @opmynsr Komm ams
IIPOU3BOIHBIX.

[IepBoobOpaznas. @opmyna Herorona-Jleitonuua.
Teopema Mopepa.

Paszpnen 18
Panel Teinopa u Jlopana

32

10

16

[TocnenoBaTenbHOCTH U Ps/Ibl aHATUTHYECKUX
¢ynkuuit B obnactu. Teopemsl Beliepiirpacca o
psAaax aHAIUTUYECKUX (QYHKIUH.

Crenennsle psnbl. Teopema AGens. Teopema o
Kpyre cxoaumocTH, Gpopmyna Komum — A namapa.
JlokanbHO paBHOMEPHAs CXOAUMOCTb CTETIEHHOTO
psana. UnterpupoBanue u nuddepeHppoBanue
PAIOB.

Teopema o npezacraBieHnu roroMopdHoi GyHKIHH
CTENIEHHBIM PsJIOM, OLICHKA PaJInyCca CXOIUMOCTH.
CrenenHoil psaa kak pan Teinopa ains cBoen
CYMMBI, €IUHCTBEHHOCTb Pa3JI0KECHMUS.
Hepasenctsa Komm anst ko3 dunmenton
CTEIIEHHOTO psAJa.

Psnwl Jlopana, cTpykTypa 001acTH CXOUMOCTH.
Teopema o npezacraBieHnn ronoMopdHON GyHKIMH
psinoM Jlopana. Hepasencrsa Komm st
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kod(durmentoB psaaa Jlopana. Psa Jlopana B
OKPECTHOCTH OECKOHEUHO yJAJIEHHOW TOYKH.

Teopema JInyBuss. Jloka3aTenbcTBo ¢ €€
IIOMOLIBIO TEOpPEMBI ['aycca o cyliecTBOBaHUN
KOMIUIEKCHOTO KOPHS Y JIF0OOT0 MHOTOUJICHA,
OTJIMYHOI'O OT KOHCTAHTBHI.

BuyTpennss treopema enuHctBeHHOCTH. Hynu
rostoMopdHbIX pyHkimii. Dakropuzanus
roJoMoppHON GYHKIIUU B OKPECTHOCTHU €€ HYIISL.

Pasznea 6
H3o0aupoBaHHbIE 0COObIE TOYKH W BHIYETHI

38

16

14

N3onmpoBaHHbIe 0COOBIE TOYKH TOJIOMOP(HHON
byHKIMH, Ki1accuUKalys U30IHPOBAHHBIX 0COOBIX
TOYEK OJTHO3HAYHOT'O XapaKTepa: yCTpaHuMas
oco0ast To4Ka, MOJIOC, MOPSIOK MOJT0Ca,
CylIecTBEeHHas ocobas Touka. beckoHeuHo
yIaJIeHHas TOUKa Kak ocobas. Kpurepun
M30JIMPOBAHHBIX 0COOBIX TOUeK. Teopema
Coxomkoro — Beliepiirpacca, moHsiTue o Teopeme
[Mukapa. Kimaccudukanus u Kpurepun
M30JIMPOBAHHON 0CO0OW TOYKH Ha OECKOHEYHOCTH.

10

Omnpenenenue BblUeTa B U30JIMPOBAHHON 0C000i
TOYKE ¥ (POPMYJIBI JJIsi BEIYUCIICHHSI BEIYETOB.
IIpumepsl.

Brruncnenue BolueTa Ha GECKOHEUHOCTH.
IIpumepsl.

Teopema Komn o Beruerax. Teopema o cymme
BBIYETOB.

12

[IprMeHeHusI BBIUETOB AJI1 HAXO0KICHUS
OINPEJIEIICHHBIX UHTErPAIOB. BEIUETHBIN METOA
BBIYMCIICHHS MHTETrpasoB. MIHTerpans! oT
TpUTrOHOMETpHUECKUX (GYHKUUH. Boruncienue
HECOOCTBEHHBIX UHTETPAJIOB U IVIaBHBIX 3HAYEHUN
MHTETPaJoB OT ACUCTBUTEIbHO3HAYHBIX (DYHKIIHH.
[Ipumepsl.

10

Hroro B 4 cemecTpe

180

51

51

(@)

78

Hroro no kypey

684

193

210

281

Il11.ITepeyens y4eOHO-METOAMYECKOI0 oOOeclmeYeHUus1 I CAMOCTOSITEIbHOM

padoThI 00Yy4AKOIIMXCSH MO0 JUCHUIINHE

— cOOPHUKU YNPAICHEHULL,




— CNUCOK 60npoCo6 K 3auentdm U IK3amMeHAM.

Metoanuyeckue ykazaHusi 1 BONPOCHI 1JIsl CAMOCTOAITE/ILHOI paboThI CTY1eHTOB

CaMmocTrosATenbHass paboTa CTYIEHTOB SBJISIETCS HEOTBEMIIEMOM  4YacThbIO
u3ydeHus nucuuiuiabl. KpoMe Toro, B Temax, M3y4aeMbIX MPU KOHTAKTHOM pabote
CO CTYIAEHTaMH, €CTh OTJEJIbHbIE Y4€OHbIE BOIPOCHI, KOTOPbIE CTYACHTBHI JOJIKHbI
U3YYUTh CAMOCTOATENBbHO. KOHTPOJIb 3HAHUU IPU CAMOCTOATEIIBHOM M3YyYEHHU TEM U
BOIIPOCOB JIMCLIMIUIMHBI OCYIIECTBIIICTCA IPU NPOBEACHUM TEKYLIErOo KOHTPOJS B
BUJIE YCTHBIX OIPOCOB, MUCBMEHHBIX KOHTPOJIBHBIX Pa0OT U TECTUPOBAHUS BO BpeMs
PEUTUHT-KOHTpOJIA. Bompockl 1i1si caMOCTOATENbHOM pabOThl TaKXKe BKIIIOYAIOTCS B
TeMbl pedepaToB, KOTOPbIE CTYACHTHI 3ALUIIAIOT HA CEMUHAPCKUX 3aHATUSAX, U B

IIEpeYEeHb BOIIPOCOB AJIs DK3aMEHA.

3anucaB JEKIHUIO WIN COCTAaBUB €€ KOHCIIEKT, HE CIIEyET OCTaBIATh paboTy Hal
JEKIIMOHHBIM MaTepHaJioM JI0 Hayaja MOATrOTOBKH K sk3aMeHy. HyxHo mpojenars Kak
MOJKHO paHbllle Ty padoTy, KOTOpasi COTMPOBOXKAAET KOHCTICKTUPOBAHUE MUCHMEHHBIX
UCTOYHUKOB M KOTOPYIO HE YJAJOCh CHeJIaThb BO BPEMsl 3alMCH JIEKIUH: IPOYECTb
CBOM 3aIlliCH, paciI(poBaB OTACIbHBIE COKpAIICHHS, MPOAHATU3NPOBATH TEKCT,
YCTaHOBUTH JIOTUYECKUE CBSI3U MEXIY €T0 AJIEMEHTaMH, B PsJie CIydaeB MOKa3aTh UX
rpaduyecky, BBIACIUTh TJIABHBIE MBICIM, OTMETUTh BONPOCHL, TpeOyroIue
JOTIOJTHUTENBHOW 00pabOTKH, B YACTHOCTH, KOHCYJbTalMU mpenoaasaTens. [lpu
paboTe HaJ TEKCTOM JIEKIIMHM CTYJEHTY HEOOXOJIMMO 0OpaTUTh 0c000e BHUMaHUE Ha
po0OJIeMHBIE BOITPOCHI, TOCTABIIEHHBIE MTPETOaBaTeNIeM MIPHU YTSCHHUH JIEKIIMH, a TAKKe
Ha ero 3aJaHus U pekoMeHaanuu. Paboras Haa TEKCTOM JIEKIHH, HEOOXOANMO UMETh
[OJl pPYKOM CHpaBOYHBIE W3JIAHUS: CJIOBApPb-CIIPABOYHUK, SHIUKIONEIUYECKHM
PKOHOMUYECKHH CJIOBaph, B KOTOPBIX MOXXHO HAaWTH OOBSICHEHWE MHOTUM
BCTPEUAIOLIUMCSI B TEKCTE TEPMHHAM, COJEp>KaHUE KOTOPBIX CTYACHT IpPEJCTaBiIsIeT

cebe BecbMa TYMAHHO, XOTJd OHU CMY U 3HAKOMBI.

B mpormecce opraHm3anmuMu CcaMOCTOSTENbHOW pPabOTHI OOJBIIOE 3HAYCHHE



HMCIOT KOHCYJbTAallMU C IIPCIIOoAaBaTCICM, B XOAC KOTOPbLIX MOXHO PCIINTh MHOI'MC

POOJIEMBI U3y4aeMOTO Kypca, YICHUTD CJI0KHBIE BOTIPOCHI.

=

o o

™~

9.

TunoBble BONPOCHI M 32/1a4U J1JIsl IPOBEPKH CAMOCTOSATEIbHOH padoThI

Beenenue B anaaus
[IpuBenuTe onpeneneHne BEpXHEW rPaHd MHOKECTBA.
[IpuBenuTe NpuUMEP MHOKECTBA, UMEIOILET0 BEPXHIOIO I'PAHb U HE UMEIOIIETO
HAaMMEHBIIIETO JIEMEHTA.
HalinuTe BepXHHE U HUKHUE TPAHU MHOKECTB.

31 {00,011 0,00111, ...} 32. {(-D"-% ineN}

[IpuBeauTe NpUMep MHOXKECTBA, UMEIOLIETO BEPXHIOIO IPAHb U HE HMEIOIIETO
HaWMEHBLIETO 2JIEMEHTA

[IpuBenuTe onpeaeneHne PyHKIUN.

Cpenu KpUBbIX, TPUBEACHHBIX HA PUCYHKAX, BEIOEPUTE TE€, KOTOPBIE SABIISIFOTCS
rpapukamMu QyHKIUH.

[IpuBenuTe npumMep mpenesia nociIe 0BaTENbHOCTH.

[IpuBenuTe NpUMEPHI MOCIEAO0BATEIBHOCTEN, UMEIOIIUX KOHEYHBIN NIPEACIL,
UMEIOLINX OECKOHEUHBIN MpeJei, He UMEIOIIMNX Ipe/ena.

[TpuBenute onpeneneHue npeaena GyHKIUU B TOUKE.

10.ITpuBeauTe npuMepsl PyHKIUN, UIMEIOIUX KOHEUHBIN TIPeJiesl, HMEIOITUX

OCCKOHEYHBIN npcacii, HC UMCIOIIUX IIPCACiia B 3aI[aHHOI/I TOYKC.

11.TIpuBeauTe onpeneneHre HEMPEPHIBHOM (PYHKITUH.
12.TTpuBeauTe npuMepsl pa3pbIBHBIX (DYHKITHI, UMEIOIINX TOYKU pa3pbiBa

Ppa3JIMYHbIX THUIIOB.

Au¢ppepeHurpoBanne 0OJHOMEPHbIX PYHKIHIA. IKCTPEMYM OJHOMEPHOI

(pyHKuMH.
HNuTerpupoBanue 0JHOMEPHBIX PyHKIUIA.
[TpuBenute onpenenenne nudPepeHpyeMoCcTr PYHKITUU B TOUKE U
IPOU3BOIHON (DYHKIIMH B TOUKE.
Ykaxure cBsizb MEXKIY TUPPEPEHIINPYEMOCTHIO U HEMPEPHIBHOCTHIO (PYHKITUU
B Touke. [IpuBennre HEOOXOAMMBIEC IPUMEPHI.

2 i =X-Sj
Onpenenute, asnsercs au pyaxmuu  f (X) =X -signx u f(x)=x-signx
muddepennupyembivu B Touke X =0,
Haiingute npousBoaHbie GyHKINUA
41, fO)=cos?(12x+ %) 4.2, f(x)=e20D
[IpuBenuTe onpeaeneHne TOYeK JOKAIBHOIO MAKCUMyMa M TOYEK JIOKAIbHOTO
MUHUMYMa (QYHKITHH.

IIpuBenuTe npuMEpPHI TOYEK JIOKAITBHOIO MAaKCUMyMa U TOYEK JIOKAJIbHOIO
MuHUMYMa (pyHKIMU. [TokaxkuTe reoMeTpuYecKy0 HHTEPIPETALHUIO.



7. TlpuBenute mpumMepsl GYHKIUN, HE UMEIONNX JIOKATBHBIX IKCTPEMYMOB.
8. Cdopmynupyiite HeOOXOAMMOE YCIOBHE IKCTPEMYMA.
9. CdopmynupyiiTe J0CTaATOYHOE YCIOBUE IKCTPEMyMa.

10.HaitguTe TOUkH SKCTpeMyMa (QyHKIIHH
101. f)=x*(x-1) 102, f()=x-|x-1 10.3. F(x)=[xje™.
11.naliquTe HanOOIBINIC U HANMEHBIIIEE 3HAUCHUE (PYHKITUN ' ha MIPOMEKYTKE
A
111, Fo=3x*-Ix*-1, A=[-L1] 112 f(x)=x-e¥, A=[-11]
12.Chopmynupyiite onpeneneHue naTerpaia Pumana mo oTpesky.
13.YVkaxuTe KIacchl UHTETPUPYEMBIX (PYHKIIHA.

14.TIpuBeauTe MpuMep HEUHTETPUPYEMOU (QYHKIIHH.
15.Chopmynupyiite onpesenenue nepBooOpasHon GyHKIIUH.

16.Haitzure nepsoodpasuyto F s gynxumu | (X) =SI9NX | rakyio, uro
F(0)=0,

17.1lpuBenute hopmyiy pasioxeHus PanmoHalbHOW JpoOU Ha 3JIEMEHTAPHBIE.

18. HaiiguTte HeonpeaeIeHHbIE HHTETPaIbl.

d d d
18.1. Ixz —);—2 18.2. sz—i—z 18.3. J‘xs)il
19.Haiinute onpeneneHHbIe HHTETPAIbL.
2 T 1
19.1. Il)g(—zxdx 19.2. IXZ COs Xdx 19.3. J.XZE'X3 dx
1 0 0

20.[TpuBenuTe onpeaeneHus: YUCIOBOTO Psifia, CXOASIIETOCs YHCIOBOTO psifa.
[TpuBenuTe MpUMEpHI CXOASAIIUXCS U PACXOASIINXCS PSIOB.

21.CpopmynupyiiTe HEOOXOAUMBII MPU3HAK CXOTUMOCTH YHCIOBOTO Psifa.
SBnsieTcst 1M HEOOXOAMMOE YCIOBHE CXOAMMOCTH IOCTaTOYHBIM. [IpuBenuTe
IPUMEPBHI.

22.ChopmynupyiTe J0CTaTOYHBIC TPU3HAKH CXOAMMOCTH MOJOKUTEIBHBIX PSIIOB.
SIBSIFOTCS JIM AOCTATOYHBIE YCIOBUS CXOJAUMOCTH HEOOXOIUMBIMH.

23.Chopmynupyiite onpeaeraeHus: abCOIOTHO CXOASAIIETOCS YUCIOBOTO Psijia,
YCIIOBHO CXOJSIIETr0oCs YUCI0BOTo psana. [lpusenure npumepsl.

24.ChopmynupyiTe J0CTaTOYHBIC TPU3HAKH CXOANUMOCTH PSIOB C
IPOM3BOJIBHBIMU uiieHamu. [IpuBeanTe mpuMepsl, MOKa3bIBaIOLINE, YTO BCE
YCIIOBUS TEOPEM SIBIISIFOTCSI CYIIE€CTBEHHBIMH.

25.ChopmynupyiiTe npru3HaKu aOCOTIOTHON CXOAMMOCTH.

26.ChopmynupyiiTe onpeaeraeHre 3HaKoYepeIyOUIerocs CXosIIerocst Y4ucaoBoro
psiaa, mpu3HaKu cxoauMocTu. [IpuBeauTe mpuMepsl, MOKa3bIBAIOIINE, YTO BCE
YCIIOBUS TEOPEM SIBIISTFOTCSI CYIIIECTBEHHBIMH.

27.Chopmynupyiite onpeaeiaeHue GyHKINOHAIbHON MOCIIEeI0BaTEIbHOCTH,
OTpEAeNICHNUS MOTOUYETHON CXOAUMOCTH, OOJIACTH CXOUMOCTH, TIPEAETHHON
GbyHKIUH.

28.ChopmynupyiiTe onpeereHne paBHOMEPHON CXOAUMOCTH (DYHKITMOHATBHON



IIOCJICA0BATCIIBHOCTH.

29.CdopmynupyiTe 10CTaTOUHBIC YCIOBUS HEMPEPHIBHOCTH MPEACITBHOM
byHKIMH. SBISIOTCS U TOCTAaTOYHBIE YCIOBHS HEOOX0IUMBIMH? MOKET Jin
TIOCIIEI0BATEIHFHOCTh HEMPEPHIBHBIX (DYHKITUH CXOAUTHCS PABHOMEPHO K
pa3pbIBHOM (PYHKIIHH.

30.CdopmynupyiiTe 1ocTaTouHbIe YCI0BUA TU((HEepeHIMPYEMOCTH MPEAeTbHOMI
byHKIUH. SBISIOTCS U 1OCTATOYHBIE YCIOBHSI HEOOXOIUMBIMU?

31.ChopmynupyiiTe onpeaencHne GyHKIMOHATBHOTO PsIa, ONPEACICHUS
MOTOYEYHOU CXOJUMOCTH, 00JIACTH CXOAUMOCTH, CyMMBI psijia.

32.ChopmynupyiTe onpeaeaeHne paBHOMEPHOW CXOAMMOCTH (DYHKITHOHATEHON
psna.

33.ChopmynupyiiTe 10CTaTOUHBIC YCIOBUS HEMPEPHIBHOCTH CYMMBI psifia.
SBASIOTCS W JJOCTATOYHbBIE YCIOBUS HEOOXOAUMBIMHU?

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

35.Cdopmynupyiite onpeeneHue CTENeHHOT O psijia, ONMUUINTE CTPYKTYpY o0nacTu
CXOAMMOCTH, XapaKTep CXOAUMOCTH.

36.IIpuBeanTte ciocoOb! OTHICKAHUS pagryca CXOAMMOCTH CTETIEHHOTO psfa.

37.Chopmynupyiite onpenencHus psaoB Teinopa, MakiopeHa.

38.CdopmynupyiiTe 10CTaTOUYHBIE YCIOBUA pa3ioxeHus GyHKIuu B psig Teimopa.

39.ITomyunTe pas3noKeHUs B CTENIEHHOW Psii OCHOBHBIX AJIEMEHTAPHBIX (DYHKIINH,
YKQKHUTE 00JIACTH CXOIMMOCTH MOTyUYEHHBIX PSJIOB.

40.ChopmynupyiiTe onpeneaecHue TPUrTOHOMETPUIECKOTO psa,
TPUTOHOMETPUUECKOTO psisia Dypbe.

41.ChopmynupyiiTe TEOPEMBI O CXOJAUMOCTHU B TOUKe psiia Dypbe KycouHo-
HEIPEPHIBHOMN, HEMPEPHIBHON (PYHKITUH.

42.0nummTe uaeoJIoTHIo pa3noxkeHus B psajg Oypre Henepruoaudeckux GyHKINMN.

43.Chopmynupyiite onpeneneHue naterpaia Oypwe, npusHaKu CXOIUMOCTH.

KoMiuiekcHbIi aHAIM3

1. JlanTe onpenesieHre MOIYs, apTyMEHTa KOMIIEKCHOTO YUCJIa.

2. JlaiiTe onpeneneHue anreOpandeckoro KOpHs U3 KOMIUIEKCHOTO YUCIIa

3. JlaiiTe ompeneneHue OTKPBITOTO W 3aMKHYTOTO MHOYKECTB, IPEAEIbHBIX H
IPaHUYHBIX TOYEK, TPaHUIbl, 3aMbIKaHMs, CBS3HOCTH MHOXECTBa, O0O0JacCTH,
KOMITAKTa, KOHTUHYYMA.

4. JlaitiTe ompenereHUE HEMPEPHIBHOCTH (.K.II. B E€BKIUIOBON U cdepuueckon
METPHUKAX.

5. JlaifTe ompeneneHrne MOHOTEHHOM ¥ TOJIOMOp(HOM PyHKITHH.

6. Cdopmynupyiite ycnoBusi Kommu-Pumana B aeiicTBUTEIbHOW M KOMIUIEKCHON
dbopmax.

7. ChopmynupyiiTe TeOMETPUUYECKUNA CMBICIT MOJYJISE U apryMEHTa MPOU3BOHOM
rojiomMmophHoN QyHKIIHH.



8. CdopmynupyiTe rpynmnoBoe CBOMCTBO MEOUYCOBBIX MpeoOpa3oOBaHUM.

9. CdopmynupyiTe KpyroBoe CBOHCTBO MEOMYCOBBIX ITpeoOpa3oBaHUM

10. Chopmynupyiite TeopeMy O CYIIECTBOBAaHMM M €IMHCTBEHHOCTH MEOMycOBa
npeoOpa3zoBaHusi, HOPMUPOBAHHOTO COOTBETCTBUEM TPEX Map TOUECK.

11. OnpenenuTs 00pa3 MOJISIPHOM CETKU MTPU OTOOPAKEHUHU CTETIEHHON (DYyHKIIHEH C
HaTypaJbHbIM IIOKA3aTEIIEM.

12. ChopMynupyiTe OIpeneacHre SKCIIOHEHTHI, MPUBEIUTE €€ aHAIUTUYCCKUE U
r€OMETPUYECKHUE CBOMCTBA.

13. Jlaiite onpeneneHue gorapudma.

14. Chopmynupyiite TeopeMy Pumana o KOH(OPMHBIX OTOOpaKEHHSIX, OCHOBHBIC
MIPUHIIUITBI KOHPOPMHBIX OTOOPaKEHUH.

15. Chopmynupyiite uaTerpaibuyio Teopemy Komm-I'ypca.

16. Chopmynupyiite unTerpaibuyio Gopmyny Korm.

17. Chopmynupyiite Teopemy Mopepa.

18. IIpuBectu popmynbl Kommm asis mpou3BOAHBIX TOIOMOPGHON QPYHKITUH.

19. Chopmynupyiite Teopemsl Beitepirpacca o psgax ronoMopdHbIX QyHKITUH.

20. Copmynupyiite Teopemy AOessi O CTETIEHHBIX psIaX.

21. Chopmynupyiite Teopemy O TPEICTaBICHUU TOJIOMOPPHON  DyHKIHMH
CTETIEHHBIM PSIIOM.

22. [lpuBecTH pa3nokeHUs: OCHOBHBIX JIEMEHTapHbIX PYHKIUN B psanbl Tenopa.

23. Copmynupyiite Teopemy JlnyBuis.

24. Copmynupyiite Teopemy Jlopana.

25. IIpuBectu HepaBeHncTBa Ko aiisa kosddumenTo psaga Jlopana.

26. CpopMmynupyiiTe BHYTPEHHIOIO TEOPEMY €IMHCTBEHHOCTH.

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

28. ChopmynupyiiTe KpUTepUn yCTPAHUMOU 0COO0M TOYKH U TTOJTIOCA.

29. ChopmynupyiiTe KpUTepuid CyIecTBEHHOM 0CO00H TOUKH.

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

31. Chopmynupyiite Teopemy Korn o Beruerax.

32. Cpopmynupyiite TeOpeMy O CyMME BCEX BHIYETOB.

33. CpopMynupyiiTe NpUHLKI apTyMEHTA.

34. Copmynupyiite Teopemy Pymie.
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|V.(I)OHZI OLCHOYHLIX CPEACTB IJdA MPOBECACHUA HpOMe)I(yTO‘lHOﬁ arTrecranmum

oﬁyqammnxcﬂ o JTUCIMIIIMHE

1. TunoBble KOHTPOJILHBbIE 32/IaHUsI /1JIsl TPOBEPKU YPOBHA C(POPMHPOBAHHOCTH

KOMIIEeTeHIIMI

Jtan popMHpPOBaHUSA
KOMIIeTEeHIIUH, B KOTOPOM
y4acTBYeT JMCHHUIIIMHA

TunoBbie KOHTPOIbHBIE
3a]aHMs VIS OLCHKU 3HAHMH,
YMeHH, HABLIKOB
(2-3 mpumepa)

Iloxka3zaTenu u KpuTepuu
OLICHHBAHHUS KOMIIeTeHLIMH,
LIKAJIA OLleHUBAHMS

VYK-1 Cnocoben
OCYILIECTBIIATh TIOUCK,
KpUTUYECKUNA AaHAIA3 U
CHHTE3 uHpopMaLuy,
MIPUMEHATH  CHUCTEMHBIN
MOAXOJ  JUIsl  PELIEHUs
ITOCTaBJICHHBIX 3a]1a4

1. Onpenenure, HaYUHAs ¢ KAKOTO
HOMEpA, YJIEHBI
IOCIIEI0BATEIBHOCTH

_ 3 2

Xp =7n" =171 =6 y\oHoTOHHO

BO3pacTaroT.

2. HaiiguTe BEpXHIOIO U HIKHIOO
_1-x—x?

rpaHy GyHKIHH | (x)=e ,

X € [0, + o)

3. [Mokaxwure, 4to Ans GyHKIUI
u=x*+y* pu=x*-y* 4o
MIPUMEHHUM JIOCTATOYHBIN MPU3HAK
JKCTpeMyMa. BeIsiIcCHUTE, HIMEIOT
JIY JTaHHBIC (PYHKIIMHA TOYKH

ITomy4eH BepHBIN OTBET €
MTOMOIIbIO BCTPOEHHBIX
MHCTPYMEHTOB WJIH CO0-
CTBEHHOTO ITPOTPAMMHOTI0
Kojza — 2 Oayia.

ITomy4en BepHBI OTBET Ha
OCHOBE BM3yanu3auuu — 1
Oam.

OTBeT HEBEPHBIN UM OTBETA
HeT — 0 OaoB.




JIOKAJIBHOTO 3KCTPEMyMa.
4. Onpenenute NOPSAI0K HYJIS B

touke Z = 0 dyukuun
f(z)= z%in P-4l 29)

6 .
OIIK-1 Cnoco0Oen | 1. Haitaute npon3BoiHyO [Tonyden BepHBI OTBET C
HPUMEHSTh d® ( x-1 TIOMOIIBIO BCTPOEHHBIX
yHIaMEHTAIbHbIE A 2 +1) WHCTPYMEHTOB WJIN
TBEHHOT
3HAHUSA, TIIOTYYCHHBIC B | 2. Bpriunciure uHTErpal COBCTEEHHOTO 1
00JaCcT MaTEMaTHYCCKUX T’ Sin X ngFpaMMHOFO R
=" AL
U (WIM) €CTECTBEHHBIX | o X : .
OTBeT HEBEpHBIN WM OTBETA
HayK, U HUCIIOJb30BaTh UX
- HeT — 0 6asoB.

B NPO(ECCHOHATILHOM | 3. OmummTe anrOPUTM ITOHCKA
JEATEIIbHOCTH KCTpeMyMa  (QYHKIOMH  JBYX

MepEMEHHBIX, OCHOBAHHBIA Ha

JIOCTaTOYHOM MIpU3HAKE.

Peanuszyiite alropuT™M JinIc: |

byHKIIUN

u= ez"““e’y@x2 —6Xy + 3y2)

4. Haiinure Bce HyH (QyHKIHH

z

f(2)= z(e —1) u onpenenure ux

TTOPSIIKH.
OIIK-1 Crocoben | 1. [aiite onpenenenue psna Bepuo ¢popmymupyer
IPUMEHSTE Teitnopa aeiictButenbHON QyHK- | OmpeaeNeHus u
dyHIaMeHTATbHBIC WU OJTHOTO JICHCTBUTEILHOTO YTBEPIKIACHHUS, IOJTHO
3HAHWA, TOJNyYeHHble B | CPEMEHHOTO, chopmynupyiTe gHI/ICHBaeT UHCTPYMEHTHI — 3
0BTACTH MaTeMaTHdeckux | YCIOBHS €ro CXOIUMOCTH. ajna.

Onummre cpeacTBa MaTeMaTu- Bepno dbopmymnupyer, He
u (W) ecTeCTBEHHBIX

YECKOTro MaKeTa JAJis PeACTaB- 3HAeT UHCTPYMEHTOB — 1
HAyK, U HUCIIOJIb30BATh HX .

_ | nenus ¢pynkuuu psagom Teinopa | Gai.

B npodeccronanbHOH U ompeeneHust 00JacTu ero He 3naer — 0 6amos.
JIEATEIIbHOCTU

CXOJMMOCTH.
2. Chopmynupyiite TeopemMmy
Beiiepirpacca o HellpepbIBHOU
(yHKIIMY, 3a/1aHHOM Ha OTpe3Ke,
OIMILUTE AJITOPUTM ITOUCKA
HanOOJIbIIETO0 U HAUMEHBILIETO
3Ha4eHU! QYHKIUY, 3aJaHHOI Ha
OTpe3Ke, OMUIINTE HHCTPYMEHTBI
MaTEMaTHYECKOI 0 IaKeTa JUIs
pELIeHHS TaKOW 3a/1auHu.

3. JaiiTe onpeneneHue
JIOKaJIbHOTO SKCTpEMyMa
(GyHKINU IBYX NEPEMEHHBIX.
JloxaxkuTe HEOOXOIMMBIC U
JIOCTaTOYHBIE YCIIOBUS
JKCTpEMyMa.

4. [laiiTe onpeaeneHue Hys




TopsiKa N rosioMopdHoA
¢ynkuuu. [Tomyuute
(haxTopuzanuio GyHKINHU B
OKPECTHOCTH HYJISL.

Tunosblie 3alavi 1JIl MPOMEKYTOYHOI0O KOHTPOJIA

AudpepeHunpoBanne 0OJHOMEPHbIX PYHKIHI. IKCTPEMYM OJJHOMEPHOI1
byskumun
1. Onpenenure, Oyzner mu GyHkms | (X) = \/N -Sin \/M muddepeHnrpyema B TOUKe
x=0
x-eVx

f(x) =sin? 2| x? + ——
arctgl

2. Haiinute npou3BOAHYIO0 (PYHKITUU

i f(x)=-2; .
3. Haiinure kKacaTebHbIe PYHKIIMA 12, B HETIOJABM)KHBIX TOUKAX ITON
byHKIHU.

2
4. Onpenenure, CKoIbKoO pa3 Gpynkuus | (X) = (x=[x])-x nuddepennrpyema B TOUKe
x=0
5. Ilycrte f(x)=x-sinzx JIokaxkute, 4To JyIs JI'o6oro uncina M HaligeTcs Touka
Xo>M ' rakas, uto
/(%) =0

(X1 2 .
sm(e —sm§x+;cos§x) . yasin?x
In x—x+1 . 6.2. x—0 In(L+x)—x?

i lim
6. Haitnute npenenbl 6.1. 1M

7. Haitaute npoMeKyTKHM MOHOTOHHOCTH M TOUKH dKCTpeMyMa (PyHKIIUH
£ () =|x—1e P
. 3 a2
8. Haiigure nanmenbliee u Hanbobinee 3Hadenne Gynkiun f(X) =Xx"—6x"+9x-1 ya
orpeske [24].
9. HaiinuTe paBHOOGAPEHHBIN TPEYTOJbHUK HAMOOBIIIECH TUIOIIAA, BIMCAHHBIN B

OKPY>KHOCTB 33/IaHHOTO pajinyca
2(x-1)
10. JlokaxuTe HepaBeHCTBO MX>=.7~  X>1. [IpuBenurte reoMeTpHUECKYIO

WJLTIOCTPALIHIO.

11. Haiinure npomMeXyTKH BBIITYKJIOCTH U BOTHYTOCTH, & TaKXe TOYKH Meperunoda

GyHKIMH FO)= 15;(2 .

12. Haiiure Bropyto mponssoanyro pyrkmun T (X) =x3 +arctgx

Heonpenenennbiii nHTerpaa. QOnpeaejeHHbIi HHTErpaJl.



1. Haligute uHTErpassbl.

1.1 [ (x=1)(2x+3)*dx J(X —2X+2)In(x+1)+2xd |
—2X+2
3 2
1.3. _[ 2 —2x2+4;x '[x-sin3xdx
(x+D(x-1)“(x° +1)
N2+ X X sin x
——aX — dx dx
LS. J.X"'SVZ"'X ' 1.6. J.1+e : 1.7. J-COS4X
! il
17 X 18, [Sn2x-cosx,
et " Jsinx+cos?x
0
1 X 0,5 )
19, [[¥rebsingx-gp)o 110 [ @cpet
0 0
¢ 0
1.11. IIan.dx 112, J‘Xs 1— x2dx
! -1
Heco0cTBeHnblit nuHTerpaJ. llpwioxkeHus uaTerpaJa.
1. Haiigure miomans GUIypbl OrpaHHYeHHOM InHmsMu Y =SIN2X y=4%x

2 4.3 .
2. Haiigure mmmy kpupoit  X=2t° Y= Jl te [0;2]
3. HccnenyiiTe Ha CXOAMMOCTh HECOOCTBEHHBI UHTETPAI.
Tln X2 +1 +j3° coszX 4 -1[\6/x3+x4 i
[ 32 [T e 33 [

X 1 0

YucsoBbie psabl

1. Uccnenyiite Ha CXOOUMOCTb DS,
n+1 2 n+l n®+1 z 2"

1.1. nZlnz 1.2. Z\/— 13. Zl 14. Zln+3”

Zln(H Ui IJ izn (n))* Z( )cos—
LS. \/n+1'16n1(2)" L7 Jn 2n’

q)yHKIII/IOHa.]IbeIe U CTCIICHHBIC PA/IDbI

1. Hccnenyiite GpyHKIHOHATBHYIO MOCIEAOBATEIBHOCTh {fa} wa CXOJIUMOCTh U
PaBHOMEPHYIO CXOJIUMOCTh HAa MHOXECTBE A.

11 fO0=g2s A=[ol] 12 f() =T A=(0e0),

2. HccnenyiiTe Ha pABHOMEPHYIO CXOJIUMOCTD (l)yHKuI/IOHaJILHLIﬁ Pl HA MHOYKECTBE
A.




A=(O;+oo)_

2.1, Z_‘,mﬁxz, A=(0+). 22, 2]

23 Z YMHEDX A= (—0j40). 24, Ze‘”zxzcosnx’ A=[0;z]

n+x !

3. HaI/II[I/ITe panuyc UHTEpPBAI U 00JIACTh CXOAMMOCTH CTETIEHHOTO Psiia.
o0 2 0] 2
1\" n (n)" .n
3.1. Z(l-'_ﬁ) X, 3.2. Z(Zn!)x
n=1 n=1

4. Oyukmmro f pasnoxure B psa MakiopeHa U Haiiiute 001acTh CXOUMOCTH
ATOTO pAAa.

2
41, f)=e*. 42 fO=—"= 43 f®=N’C-x.
5. Hanpgure cymmy psinga

0

o0

2n-1
Z;n_l_ 52 >,n(n+)x"
n=1

n=1

Paabl ®ypre. UuTerpana ®@ypoe. IllpeodpazoBanne @ypobe.

2 3
= x, x €[0;= 7],
[ 4 ]

1. ®ynkmuo /9= pasnoxute B psig Dypbe 10 KOCHHYCaM Ha OTpe3Ke

[0, 7]

2. ®ynkuuro X =SIONEINTY) - yasnoxuTe B pax Pypbe HA Beil YMCIOBOM TIPIMOIA.
. 0 (_1)m+1 0 1
Hanumure pasenctBo [lapceBansa. Halinure cymmsbl psioB 2 — X 2
2m—-1" 21 2m-1)

2(r—x), x E(%i[;ﬁ]

JudppepeHunanbHoe ncuucaeHne GyHKIMH MHOTHX AeCTBUTEIbHBIX

nepeMeHHbIX
. of (0,0,0) f(x,y,7) = z-sin%-\/x2+y2+22, z#0,
1. Hatigure Y  H GyHKIMN Y, 2) = o
of of of .
2. Haiinute X' oy M o A Gynxumn  f(xy,2) = wxinyz
O f

3. Haiigure ﬁxé'yaz ISt (byHKLII/II/I f(x,y,2) =e?" -cosx

. 1
5. Haifyre kacaTelIbHYyI0 IIOCKOCTb K PyHKman T (%,Y) =1+X° —y*  mapamensayio
miockoctn PG Y) =1-X+y



6. HalimuTe TOUKH JIOKaJIbHOTO IKCTpeMyMa QyHKIUU

6.1 f(xy,2)=xy’1-x-y-2) 6.2 f(xy)=

24X +y?

1+x2 +y?

f

7. HaiiguTe TOYKHU YCIOBHOTO KCTpeMyMa (PYHKITUM
OTPaHUYCHHUSIX.

71. f(xy,2)=xy%, x+y=z
7.2. f(X,y,2)=xy+z, x2+y2:2, X+y+2=3,

, IIPH 3aIaHHBIX

2. J/IBOiiHbIE ¥ TPOIHBIE HHTEIPAJIbI, UX NPUJI0KEHMS.

1. Haiigute nBoitHOM uHTErpas mo obmactu G, orpaHMYEHHON yKa3aHHBIMU

JIMHUsIMHNU
11 Icos(x—y)dxdy, x=Yy, x=0,y=7x
1%

19 Ixydxdy, x=Y, x=1y=0
TG

13 ”ezx_ydxdy, 2x=Y, 2x=y+1,y=0,y=1
TG

Iﬂdxdy, x2:y, 2X=Y, X=1, x=2
1.4.1)
G

2. Haiinute TpoitHO#M MHTETpas 1o obnactu G, orpaHMYEHHON yKa3aHHBIMH
ITOBEPXHOCTSIMH

21 Ijjxdxdydz, x=0,y=0,z=Lx+y+z=2
1

X2 +y?

25 .m_vzl—xzdxdydz, x=%,y=0, z=0, x2+y2:1, z:x2+y2
G

“(xz + yz)dxdydz, x=0,2=0z=1 x>+ y2 =1, (x>0)
G
3. Haiigute momans GuUrypsl, orpaHU4EHHON JTHHUSIMU
3.1. 4y:x2—4x, x=y+3
3.2.. x=2y, y=3x, 3x=2-y, x=4-2y

2.3.

4. Haitgute 00beM Tejla OrPaHUYECHHOTO MTOBEPXHOCTSIMU
4.1. x2+y2 =2x, Z:x2+y2, z=0

3. KpuBosinHeiiHbIe U IOBEPXHOCTHBIE HHTETPAJIbI.

1. Haitaure KpMBOJIMHEWHBIE HHTETPAJIBI
11 j(zx +y)ds, | = ABOA, A=(L,0), B=(0,2), O=(0,0)
1

L jﬁds, |: x=a(t—sint), y =a(l—cost), 0<t<2r
2.



jydx—xdy, I:y:x3, 0<x<2
1.3.I

Jox=y)de-(xy)dy, |
I

1.4. — MPOU3BOJIBHBIN MIyTh, COSAUHSIOIINN TOYKH
A=(2,-1), B=(10)
2. Wcnonw3ys popmyny ['puna, HaiinuTe HHTETpan

J

oG

l.

2.
4.

e*(1—cos y)dx—e*(y—siny)dy, G={(x,y) : xe[0, 7], 0<y<sinx}

4. UHTerpaJjibl ¢ napameTrpammu.

o0
2
. lim [ —2«< dx
Haipure npenen a_>10 \/1—(a—3)X2+ax4 .

2a

. _ [ sin2
Haiire nponssonnyto gpyakuun 9 (@) = j eekdx
o
Haiinute uaTerpasbl, uCnoib3ys GyHKIUU Ditiepa

7

e sin X-cos X

0 2
41 J‘XTledX 49 JX4 (2 - X)5 dx 43 J' sin” x-c0s® x+8in x-c0s” Xy
0 0

KoMIiekcHbIe YHCIa

(v 3 -
1. Haiitu Bce 3HaueHus pagukama Vi—1
2. Haiitu Bce 3HaueHus 1'.

%t—z% U U300pa3uTh TOUKY Ha TIOCKOCTH.

Beraucuts N

BeiBectu (hopmysiel crepeorpaduyeckoil NpoeKuuu U GopMyiny A chepuyeckoro
paccrosians. Haiit chepnueckoe paccrosie Mesxay Toukamu 1 u 1, in 20
HamnucaTth KOMIUIEKCHBIE MApaMETPUYECKUE YPABHEHHUS OKPYKHOCTH C JIaHHBIM
LHEHTPOM U PaJNyCOM, 3JUIUIICA U TUIIepOoIibl ¢ (POKycaMu B TOUKax +1 v JaHHBIMU
TIOJTyOCSIMH, TTapaboiIbl Y=X?, Xe R, oTpe3ka npsAMoii, coeqMHSIONMEN IBE TOUKH.

Beruuciauth

I'osiomopdubie pyHKIIUM
Sensercs mu QyHKIMSA w=ze”* rojgoMopdHON B Hayaime koopauHaT? Jlokaxute
ronoMophHOCT GyHKIMI SINZ g N7 ga C,

BoccranoBure romomMopdHyr0 (YHKIMIO 110 33JJaHHOM €€ peajbHOM YacTH
u=x>—-3x’y+2x> -2y’ +e"siny, (x,y) eC

Kondopmubie oToOpakeHust



9. MetogoMm cinoeHuil HalWTH  oOpa3bl BEPXHEro EIMHUYHOIO MOJYyKpyra Ipu
. _ (1
npeodpazoBaHusIX " = /2, w=1/zy w=51FT2).
10.  Haiftu oOuuii B MeOMYCOBBIX MPeoOpa30BaHU BEpXHEW MOMYMIOCKOCTH Ha
ce0s, BepXHEel MOMYMIOCKOCTH Ha €IMHUYHBIN KPYT, EAMHUYHOTO Kpyra Ha ceOsl.

z
11.  Kakas 4acTh IUIOCKOCTH CKUMAETCs IpU oToOpakenuu W= 5__ ? Kakas 4acthb

TJIOCKOCTH PacTATUBAETCS IIPU OTOOpaKeHUH w=e’'" ?

12. Omnucatb cXeMy TOCTpPOEHHUS KOH(POPMHOIO MpeoOpa3oBaHusi KPYyroBOTO
JIBYYTOJIbHUKA Ha BEPXHIOI TMOJYIUIOCKOCTh. EAMHUYHBIA Kpyr € pa3pe3oM IO
panuycy oToO0pa3uTh KOH(GOPMHO Ha BEPXHIOIO MOIYTIOCKOCTb.

13. O6nacTh, 3aKITIOYCHHYIO MEXKIY CAMHUYHONH OKPYKHOCTBIO U OKPY)KHOCTBIO C
muamerpom %= R 0106pasuTs KOHGOPMHO Ha IUHUYHBIN KPYT.

14.  Haiitu xoHbOpMHBIN 00pa3 momaynosockl I1 ={z:0<Rez< 7, Imz>0} ¢ pomomBIO
dyrkimii: (a) W=sinz (§) W=C008Z; (g) w=tgz

Psaasbl Teisiopa u Jlopana
15.  Haiitu o6nacTsb CXOI[I/IMOCTI/I (1)YHKLII/IOHEUIBHOFO psna:
=(z-1\"
0 sin” (B ( )
)Z 2 ( )Z V2
16.  HaiTy Hynu ¥ U30JIMPOBAaHHBIE OC06BIG TOYKHU (QYHKLIHMN:
2
ZCOSz sm z z'—zi
() =—5—5 (6) =3 (8) 5.
sin” z e —1 e’ +1
OnpenenuTs NOPAJIKK HyJIEH U KiIacCu(pUUIUPOBATh U30JIMPOBAHHBIE OCOOBIE TOUKH.
17.  llpencraButh psgamMu JlopaHa B TIPOKOJIOTOM OKPECTHOCTHM TOYKM Z=a
cienyrone GyHKIUNA

z z

( z-=3z+2 “= (6)2 +1 4=
2 h2

(B) sin Z, 0 =0, (r) 02 a=0

BbliueTnl 1 X IPUMEHEHH
18.  Haiitu BbIUeTHl 3ajaHHONW (GYHKIMU B €€ HU30JMPOBAHHOMW 0OCOOOW TOYKeE,
BKIrOYas Touky £ = %:

(2) tgz—z ©) z

a) — 535 (0) ——

(1-cosz)’ chz—-1

(c) z° sinﬁ; (m) sinz-sin—.
z z

19. Boeraucauts ¢ HOMOIlII)IO TCOPEMEBI O BBI‘-IeTaX HHTCTPAJIbI:

(@) § ez () f

|z|= 4z |z+1]=2

z+1 dz
B sin dz; r ,
( ) zfzz z—1 ( ) zi/Z (2+\/Z—1)sinz

ZSll’lZ




20.

21.

22.

© oo N o

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

[Tpumensa nemmy JKopaaHa, BBIYMCIUTH UHTETPAIbL:

]3 x’sinxdr T cos x dx 0 .
(a) _OOX4+5X2+4’ ( 0(x2+a2)(x2+b3)’ <a<b,
T xcosxdy T sinx dx

(c) v.p.%‘ix2 “or it (m) V.p.,wi(f +4) )

2

Beruuciuth uHTETpANIBI BUIA I R(Sin ¢, cos (P) de -
0

2z V4
d d
(a) jig”; (6) j%(pz,—l<a<l,neN;
v D+ 3cosg ”1—2acos¢7+a
f 2pd £ 1+2cos
( IM,O<a<I; I (/7 cosnpdp, n=0,1,...

+ 1 —asin® ¢ 5+4cosp

Beruncimth HecoOCTBEHHBIE I/IHTel"pEUIBI OT palluOHAJIbHBIX (I)YHKHHﬁZ

© x2dx 0
(a) '[O(x2+1)(x2+9) (6) j( 2n,a>0 neN;

T oxdx T x? dx
(B) V-P-.Lm; (F) V-pJ; e

BOHpOCI)I K 3a4eTaM H 3K3aMCHaM

1 cemecTp (3a4€T)
MmuoxectBa. [lonmHoxecTBa. [Ipumepsl. TeopeTnko-MHOKECTBEHHBIE OIIEPALIAN C
MHOECTBaMU: 00bEIMHEHNE, IEPECEUCHUE, PA3HOCTh MHOKECTB.
[IprHIMD MaTeMaTnueckor HHAYKIMU. HepaBencTBo bepnyim.
bunom HreroToHa.
[TonsiTue AecATUYHON JPOOH U IEUCTBUTENBLHOTO Yncia. KoHeuHble ecaTuyHbIe
apoou. OTHOLIEHUE MOPsIIKa HA MHOKECTBE AEMCTBUTENbHBIX uncen. CBolicTBa
OTHOULIEHHUS NTOPSAKA.
OrpannyeHHble MHOXECTBA. BepxHue u HuxHue rpanu. [Ipumepsl. CBoiicTBa.
TeopeMsl 0 CylIECTBOBAHUY BEPXHEN U HUXKHEW TPAHU.
[Ipu3Haku BepxXHEW U HUKHEW TPaHHU.
PanmonansHble 1 MppallMOHAIIBHBIE YUCIA.
[Tpunun Kanropa. [Ipunnun bopens — Jlebera.
[Tonsitue otHommenust u hynkuuu. [Ipumepsl. 3HaueHne PyHKIIMN B TOUKE.
OO6uacTh onpeneneHrs U MHOKECTBO 3HaUeHUI GyHKIMU. ['paduk GyHKIINN.
Pazmuunbie ciocoObl 3a1anust PyHKITUH.
O06pa3 u mpooOpa3 MHOKeCTBa Iipu oToOpaxkeHuu. [Ipumepsl. CBoiicTBa.
NHubekTuBHBIC, CIOPBEKTUBHBIC U OMEKTUBHBIC 0TOOpaXkeHus. [IpumMepsi.
Komnozunums ¢pynkuuit. [Tpumepsr.
[Tonsitue oOpatHoit pyHkiuu. Ilpumepsi.
VYcnoBus cyiecTBOBaHMs 0OpaTHON (DYHKIIMH.
Yucnossie pyHkuuu. OrpaHuueHHble PyHKIIMU. MOHOTOHHBIE QyHKIIMU. YeTHbIE



16
17
18

19.

20.

21.

22.
23.

24

25.
26.

27.
28.

29.

30.
31.

32.
33.

34.

35.
36.

37.

38.

39.
40.

u HeueTHble pyHKuuU. [lepuonuueckue @yukiuu. [pumepsr. CBoiicTBa.
. DnemeHTtapHbie pyHkiuu. Kinaccudukaiiys 3eMeHTapHbIX QYyHKIIHMA.
. OyHKIUH, 33JJaHHbIE TapaMEeTPUUYECKU, U QYHKIIUU, 3a/IaHHbIE HESIBHO.
. [Tonstue nocnenosarenbHoCcTH. [loanocnenoBarenbHOCTh. [IpuMepsL.
[ToHATHE Npenena YucIoBOi Nociien0BaTeIbHOCTH. [I[prumepsi.
OcHOBHBIE CBOMCTBA YUCJIOBBIX MOCIEI0BATEIbHOCTENH. EMUHCTBEHHOCTD
npezaena. OrpaHUYEeHHOCTh CXOAIIEICS mocieqoBaTeNbHOCTH. CXOIUMOCTD
IIOAIIOCIIEI0BATEBHOCTH.
[Ipenen yucnoBoOil MOCIETOBATENFHOCTH U apu(PMETUUECKUE OTIEPALIHH.
Heonpenenennocru.
[IpenenpHbIN IEPEXO B HEPABEHCTBAX.
Teopema o npenesie MPOMEKYTOUHON MOCIEA0BATEIbHOCTH.
. CX0IMMOCTh MOHOTOHHOW OTPaHUYEHHON MOCIIE0OBATEIbHOCTH.

Hucmo € Kak BEpXHss IpaHb U KaK MpeJell.

CymecTBOBaHME MOHOTOHHOM IOAIIOCIIE0BATEIBHOCTH Y IIPOU3BOJIBHON
nocienoBarenbHocTH. [IpuHnmn bosbiiano — Beliepiurpacca.

Kpurepnit Komm cxoIuMoCTH YACIOBOM MTOCIEA0BATEIBHOCTH.

beckoneuHo Mabie nocienoBareabHocTh. [Ipeaen npousBeneHns 6ECKOHEYHO
MaJIOM ¥ OTPAHUYEHHOU MOCIEA0BATEIBbHOCTH.
[TonsTue npenenbHOM TOYKU MHOXeCTBA. [Iprumepsl. Xapakrepuszanuus npeaeabHOU
TOYKHA MHOKECTBA B TEPMUHAX I1OCIEA0BATEILHOCTEN 3JIEMEHTOB MHOKECTBA
[TonsiTue npenena pyHKIUN B TOUKE. DKBUBAJICHTHBIE ONPEIEICHHUS.
OnHocTopoHHUE npeaensl. TeopeMa o CyliecTBOBaHUU Npezesia GyHKIUH B
TEPMUHAX OJHOCTOPOHHUX.

DKBUBAJIEHTHOCTH ompeenenuii npeaena Gyukuuu mo Ko u no I'eitxe.
OcHoBHBIE CBOMCTBa Ipeiena PyHKIUU B Touke. EAMHCTBEHHOCTH Mpezena.
JlokanbHasi OrpaHUYEHHOCTh (DYHKIIMHM UMEIOIIEH KOHEUHbIN Npeies B TOUKE.
[Ipenen ¢pyHkumu B TOUKE U apupMeTnyeckue onepannn. HeonpeneneHHocT npu
BBIYUCIICHUY TIpeneioB. [IpenenbHblil nepexoa B HEpaBeHCTBax. Teopema o
npejelie IPOMEKyTOUHON (QYHKIIMH.

Teopema o npenene cioXHOU (PYHKIIHH.

. . lim sin x
IlepBbiii 3aMeUaTenbHbli Ipeaen " x -
- 1\ - 1\
Bropoii 3amedarensHsiii mpegen 1M (1"’;) , lim (1+;) :
X—>+00 X—»—00
1
lim (1+ x)*
x—0 '
. X _ . X _ . In(1+x) . log, (1+x)
o lim &4 lima=t  lim T2 jm 2
DTajOHHBIE TIPEIETIbI: 50 X 0 x50 X 7 x50 X 1 yup ,
. a . log, x ; o
. lim 2=0 Ilim ==2=0 lim x”-log, x=0
DTajlOHHBIE TIPEIETIbI: s v A ' ooy X° " 04 a .

beckoneuHo Masbie 1 OECKOHEUHO OoJibline (QYHKIUHU. DKBUBAICHTHbIE (DYHKIIMH.
O — cumBoguka. [Tpumepsi. CBolicTBa.



41. TlonsTre HenmpepbIBHON (DYHKIUU B TOUKE. DKBUBAJICHTHBIE OMPEICIICHNUS.
[Tpumepsi.

42. OIHOCTOPOHHSASI HENPEPBIBHOCTH. [Iprimepsl. Y ciioBre HENPEPHIBHOCTH B
TepMUHAX ogHOCcTOpoHHeN. Knaccudukaims Touek paspbiBa GyHKIIHUH.

43. HenpepbIBHOCTH (PYHKIIMHM B TOUKE U apu(METHUUECKHUE OTIepaIiu.
HermnpeppIBHOCTH KOMITO3HUITMH HETIPEPHIBHBIX (DYHKITHH.

44. Teopema Beitepitpacca 00 orpaHUYEeHHOCTH HEMPEPHIBHON (PYHKIIHH.

45. Teopembl 00 0OpallieHuU HETPEPHIBHON (PYHKIIMU B HYJIb U O TPOMEKYTOUHBIX
3HAYCHUSX HEMPEPHIBHON (DYHKITHH.

46. Teopema 0 HEMPEPBHIBHOCTH 0OpaTHON (PYHKIIUH.

47. lonsitue nuddepeHrpyemMont GyHKIIUN U IPOU3BOIHON (PYHKIIUU B TOUKE.
[Tpumepsl. [Ipon3BoaHbIE Oa3UCHBIX 3JIEMEHTAPHBIX (PYHKINN

48. OpHOocTOopOoHHME TTpoM3BOaHbIE. [IpuMepsl. YcnoBus nuddepeHupyeMocTu B
TEPMHUHAX OJHOCTOPOHHUX IIPOU3BOIHBIX.

49. VYcnoBue nuddepeHuupyeMocT GyHKIUU B TOYKE B TEPMUHAX NIPUPALCHHUSL.
Huddepennuan.

50. Muddepenunpyemoctb KoMIo3UIUu AU hepeHITupyeMbIX QyHKITUH.

51. luddepenunpyeMocts u apupmeTrueckue onepanuu. [IponsBonneie

52. Mudbdepenuupyemocts o6patHoit ¢hyHkuuu. [Ipon3BoHbIE 0OpAaTHBIX
TPUTOHOMETPUUYECKUX (DYHKIIHI

53. I'eomeTprUUECKUl CMBICIT ITIPOU3BOJHOM.

54. OAHOCTOPOHHHUE MOJIyKacaTelbHbIe. Y ciaoBue TU(pHepeHIUPYEMOCTH B TEPMUHAX
OJIHOCTOPOHHUX IOJTyKacaTelIbHbIX. [ eoMeTpuuecKass HHTEpIIpETalusl.

55. [lonstue sxctpemyma dynkiuu. Teopema Depma.

56. Teopema Posuts.

57. Teopemsl Jlarpanxka n Komm 0 KOHEUHBIX PUPALIECHUSX.

58. HeoOxoauMBbIe M TOCTaTOYHBIE YCIIOBHS DKCTPEMYMa.

59. IIpaBuna Jlonurans.

60. IIpon3BOaHBIE BBICIIMX HOPSIAKOB.

61. ®opmyna Teitsiopa ¢ OCTATOUHBIM YJIEHOM B 0011IeH hopme.

62. ®opmymna Teitnopa ¢ octaTouHbIM usieHoM B popme Jlarpanxka u Komm.

63. @opmyuna Teitnopa wis gyuxumit  f(x)=¢e*, f(x)=sinx, f(x)=cosx
C OCTaTOYHBIM 4ujieHOM B (popme Jlarpanxka. CXOAMMOCTh OCTATOYHOIO YJIEHA.

64. ®opmyna Teitnopa wist pyrxumit T (X) =In(l+x), f(X)=A+Xx)* ¢
0CTaTOYHBIM wieHOM B popMme Komu. CXoAMMOCTh OCTaTOYHOTO YJICHA.

65. JlokanpHas opmyna Teitnopa. Jlokansuas hopmyna Teitopa mis 6a3ucHBIX
AIIEMEHTAPHBIX (PYHKITUH.

66. JlocTaTrouHbIe YCIOBUS SKCTPEMYMa B TEPMHUHAX BBICIINX MPOU3BOAHBIX.

67. [TonsiTust BEIMYKIJION ¥ BOTHYTOM (pyHKIMU. ['eomeTpudeckass HHTepIpeTanusl.
HenpepsIBHOCTD 1 0THOCTOPOHHSA U PEpEeHIINPYEMOCTh BBIITYKIION M BOTHYTOM

(GyHKIIH.
68. Y CII0BUS BBIMYKJIOCTH U BOTHYTOCTH (DYHKIIMHM B TEPMUHAX NEPBON U BTOPOU



69.

© oo N oG

11.

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

18
19
20
21

22

23
24

IIPOU3BOJTHOM.
VYcnoBus BRIMYKIOCTH M BOTHYTOCTH (DYHKIIMM B TEPMUHAX TOJIyKacaTeIbHbBIX U
KacaTenbHbIX. Touku nepernba. Heo6xoammMple U JOCTaTOYHBIC YCIOBUSI.

2 cemecTp (3K3aMeH)
[Tonsatue naTerpana Pumana. [IpumMepbl HHTETPUPYEMOU U HEUHTETPUPYEMOU 10
Pumany ¢yHkimm.
Kpurepuit uHTErpupyeMoCcTy B TepMUHAX YacTHBIX cymMM. Kputepuii Jlebera
UHTErPUPYEMOCTU (DYHKIIUH.
NHTerpupyemMocTs MOHOTOHHOM, KyCOYHO-MOHOTOHHOM, HETPEPBIBHON U KyCOYHO-
HEMpepbIBHON (HYHKIIUH.
NHuTerpupyeMoCcTh KOMIO3UIIMK HEMPEPHIBHON U UHTETPUPYEMOM (DYHKIIUH.
HHTerpupyeMoCcTh MOTYJISI HHTETPUPYEMOU (YHKIIUU U TTPOU3BEIACHUS
UHTETPUPYEMBIX (PYHKIIHMA.
CBOMCTBA IMHEWHOCTH U AIIATUBHOCTH MHTErpaia Pumana.
CBOICTBO MOHOTOHHOCTH MHTerpana Pumana. Ouenka MoayJisi MHTErpasa.
HeszaBucumMocTb nHTErpasia ot 3HauYeHU PYHKIIUM B KOHEYHOM YHUCJIE TOUYEK.
Teopema o cyniecTBOBaHUU MTEPBOOOPA3HOM.
[Tonstue nepooOpazHoil. CTpyKTypa MHOKECTBA MEPBOOOPAZHBIX HEMPEPHIBHOM
1 KYCOYHO-HEMPEPHIBHON (QYyHKIINH.
. ®opmyna Hetorona — JleitOuuia.
[TonsiTue HeonpeneneHHoro uuterpaia. Tabnuna narerpanoB. CBOWCTBO
JIMHEMHOCTU HEONPEAEICHHOI0 UHTETPAJIA.
HNuTerpupoBanue 1o 4acTsAM B HEONPEAECIEHHOM UHTEerpaie. Ilpumepsl.
3aMeHa nepeMEeHHOM B HeompeieeHHOM unTerpaie. [Ipumepsl.
NuTterpupoBanue paroHaNbHbIX (DYHKITHIA.
NuTterpupoBanre nppaoHaIbHbIX (QYHKIIHMA.
NuTterpupoBanre TPUrOHOMETPUUECKUX (DYHKITHMA.
HNuTerpupoBanue 1o 4acTsAM U 3aMEHA IEPEMEHHOM B OINPEIECIICHHOM UHTErpaJIe.
[Ipumepsl.
. IlepBast TeopeMa 0 cpelHEM 3HAYEHUHU JJIs1 MHTerpaia PuMana u ciueactsus us3 Hee.
. Bropas Teopema o cpegHeM 3HaUY€HUH U1 UHTErpaina Pumana.
. [lonsitue xpuBoul. BplunciieHUE NIIMHBI KPUBOM.
. Beruucnenue miomaau KpUuBOJIUHEHHOM Tpanenuy u o0beMa Tena BpalieHus.
400

. 1
. HecobcTBennoro unterpana. OcHoBHbIE cBOMCTBA. HTErpasbl: J. ey dx ,

a
b

1
x_PdX"'
0

. Kpurepuit Ko cxoaumocT HeCOOCTBEHHBIX HHTETPAJIOB.
. [Ipu3Haku cpaBHEHUSI CXOUMOCTH HECOOCTBEHHBIX UHTErpasoB. [Ipumepsl



+00

25. AGCOJTIOTHAS CXO 6 u j SINX (ix
: JUMOCTb HECOOCTBEHHBIX HHTETPaoB. IHTErpan X :
1
26. [Tpusnaku Abens u JJupuxie cXoquMoCTi HECOOCTBEHHBIX HHTETPAJIOB.
[Ipumepsr.
27. HecoOcTBEeHHBIE HHTETPAIIBI C HECKOIBKUMH 0coOeHHOCTSIMU. [Iprmepsl.
28. IToHaTHE YMCITIOBOTO psia U cxoaguMocTH psiaa. [Ipumepst. ['apMoHndeckuit ps.
29. HeoOxoaumoe ycioBHe CXOAMMOCTH YUCIOBOTO psiaa. CXOOUMOCTh OCTaTKa ps/a.
30. Kputepuii Komu cxoqumMocT# unciaoBoro psjaa. AGCOIOTHASI CXOAUMOCTb.

- 1
31. Jlemma Komu o pa3pexenun paga. CXoquMocTh psjia Z; PR

32. IIpu3HaKky cpaBHEHUS CXOJAMMOCTH MOJIOKUTEIBHOTO YUCIOBOTO Ps/IA.

33. [Ipuznaku lanam6epa u Ko cXxoauMoCTH MonoxKUTENbHOTO psiga. [Ipumepsr.

34. IaTerpalibHbIM NPU3HAK CXOAUMOCTH I1OJIOKUTEIBHOTO PAaa

35. AGcomoTHas cXxoAUMOCTh psafa. [Ipuznaku AGens u Jlupuxiie CXOAUMOCTH psJia C
Ipou3BOJIbHBIMU uiieHamHu. [Ipu3Hak JleiiOHuIa CXOAIUMOCTH 3HAKOTIEPEMEHHOTO
psana.

36. YMHOXKEHUE PAIOB.

37. I'pynnupoBka 4iieHoB psja. [lepecranoBka uneHos psaa. Teopema Pumana.

38. [loHaTHE PYHKIIMOHATILHOM MOCIE0BATENBHOCTU U (DYHKIIMOHAIBHOTO PAJIa.
CxomuMocTh (PYHKIIMOHAJIBHOM NOCIIE0BATENBHOCTH U (DYHKIIMOHATIBHOTO PSIa.
[Ipumepsr.

39. PaBHOMEpHAs CXOAMMOCTh (PYHKIIMOHAIBHON MOCIIEI0BATENBHOCTH U
¢ynxuronansHoro psaa. Ilpumepst. [lprusHak paBHOMEPHON CXOIMMOCTH
(PYHKIIMOHAIBHON MOCIIEA0BATEIbHOCTH.

40. ITpusHak BeiiepmTpacca paBHOMEpPHOUM CXOAMMOCTU (DYHKITHOHAILHOTO psijia.
Kpurepuit Komm paBHOMepHOM cXoauMOCTH (DYHKITMOHATBHOMN
HOCJIEI0BATENbHOCTH U (DYHKIIMOHAIBHOTO PAJIa.

41. HenpepbsIBHOCTH MpEAETbHON (PYHKIIMM PABHOMEPHO CXOJISIIICHCS
(yHKIIMOHAIBHON NOCIe0BaTeNbHOCTH. HenpepbIBHOCTh CyMMBbI PABHOMEPHO
cxoasuerocs (PyHKIMOHAIBHOTO psija.

42. Teopema 0 peaeapHOM IEPEXOIE MO 3HAKOM MHTErpana. TeopeMa 0 NOWIEHHOM
MHTErPUPOBAHUHU (DYHKIIMOHAIBLHOTO psiia

43. Teopembl 0 NOUIeHHOM U PepeHInpoBaHnN (HYHKIIMOHATBHOM
MOCJIEIOBATEIbHOCTH U (DYHKIIMOHAILHOTO Psija.

44. ITonsitue crenenHoro psiaa. Teopema Komu—Anamapa. Paguyc cxogumoctu,
MHTEPBAJl CXOAUMOCTH U 00JIaCTh CXOJIMMOCTH CTEIIEHHOTO Psija.

45. Teopema Aberns 0 paBHOMEPHOI CXOAMMOCTH CTETIEHHOTO Psijia.

46. HenmpepbIBHOCTh CYMMBI CTENEHHOTO psAna. UHTerpupoBanue u
g depeHrpoBaHUE CTEIEHHBIX PSIIOB.

47. Teopema 00 oTbICKaHH€E KO3(PPUIMEHTOB CTENEHHOTO Psi/ia IO €ro CyMME.

48. Psan Tennopa. Ycnoue cxogumoctu psiaa Teumnopa. Pasznoxenue B psapa Tennopa
0a3MCHBIX JIeMEHTapHbIX QYHKIUN. [IoHsITHE TPUTOHOMETPUUECKOTO PSIAA.



Boruucnenue k03QpGuiimeHToB pABHOMEPHO CXOSIIETOCsS TPUTOHOMETPUUYECKOTO
psana.

49. ITonsitue psaga Oypwe. Koadpurmentsr dypbe. MUHUMAIBHOE CBOMCTBO YaCTHBIX
cyMMm psia Oypee.

50. HepaBenctBo beccensa. CxoaumocTts K HyJ0 Ko puimeHToB Oyphe.

51. SAnpo dupuxiie. CoiicTBa. IHTErpanbHOE MPEACTaBICHUE YaCTHBIX CYMM psia
Dypse.

52. [IpuHIMI TOKaTU3aMH.

53. ITpusnaku [qupuxie cxoguMoctu psiga Oypre B TOUKE.

54. Cymmbl @eiiepa. PaBHOMEpPHAsI CXOAMMOCTD MTOCIEI0BATENLHOCTH cyMM Deliepa
HenpepsiBHON GyHKIH. PaBenctBo [lapceBans

55. UaTerpan Oypoe. [IpuzHaku CXOAUMOCTH.

56. [IpeoOpazoBanne dypne. OOpaTHOE npeodpazoBanue Dypne. CBepTKA.

3 cemecTtp (3a4éT)

1. IIpocrpancteo R". CkamspHoe npoussenenue. HepaBencrso Kormm —
bynskosckoro. Hopma. CBoiicTBa HOPMBI.

2. OTKpBITBIE M 3aMKHYTBIE MHOKECTBA. BHYTPEHHOCTB M 3aMbIKaHNE MHOYKECTBA.
[Ipenenbabie TOUKH. CXOAMMOCTD MOCIEA0BATEIILHOCTH.

3. Honstne pynxkumu  f 2 R™ >R". Ipaduk dpyukumm | : R° >R [TpumepsL.
Ipoextms. [pencrasnenue Gyrkmun | @ RT > R" ¢ moMOIIBIO KOOPAHHATHBIX
(GyHKUIHH.

4. TIpenen u uenpepsiBHOCTh GyHkimu | @ R™ —R" DkpuBaneHTHBIC

onpexnenenus. [Ipumepsl.
5. CBoiicTBa HenmpepbIBHBIX (yHKIMI. HenmpephIBHOCTh KOMIIO3UITUH.

6. Henpepeierocts Qpynkmuu | @ R™ = R" g ciiyuae HenpepbiBHOCTH
KOOPJIMHATHBIX (PYHKIIUH.

7. Teopema Bewuepirpacca.

8. HempepsiBHOCTH 10 MKCHUPOBAHHON NIEPEMEHHOM U T10 TIOIITPOCTPAHCTRY.

9. Ionstue nuddeperuupyemoii dynximn f : R" =R T'paauent. JIuddepenimann.
EnnncTBeHHOCTH TpaguentTa. [Ipumepsl.

10. YcnoBue nuddepeHImpyeMoCcTH B TepMUHaX Mpupaiiennii. HempepsiBHOCTH
muddepennupyemoit pyHKITUH.

11. Yactueie mpousBoanbie GyHKuu. [IpaBuno Beraucienus. [IpumMepsi.

12. Teopema o cTpykType rpaauenTta. [Ipumep GyHKIIMU, UMEIOIIEH B TOUKE BCE
YaCTHBIC MMPOU3BOHBIC, HO HE MU PEpEeHITPYEMOI B ITON TOUKE.

13. Teopema o auddeperiupyemMocTy GyHKIIMU B ClIydae HEMPEPHIBHOCTH YaCTHBIX
MPOU3BOHBIX.

14. IuddepeHurpoBaHue CIOKHOU QYHKIUH.

15. 'eomeTpuueckas HHTEpIipeTanus rpaguenta. KacarenpbHasi IiIOCKOCTh U HOpMaib.

16. IIpon3BoaHas o HANIPaBICHUIO.

17. YacTHble ipou3BoHbIE U AU PepeHIabl BRICIIMX NOPsAaKoB. [Ipumepsl.



dopMarbHas 3anuch T PepeHIraioB BEICIINX MOPSIAKOB.
18. ®opmyiia Tewnopa.

19. JIokanbHbIH 3kcTpeMyM QyHkiuu | ! R™ >R, [Tpumepsl. HeoO6xoarmble
YCJIOBUS 3KCTPEMYyMa.

20. JlocTaTouHbIE yCIOBHS KeTpeMyMa uist Gyrkuun T RT >Ry f:R* >R,

21. Honstue nuddepenuupyemoii pynakmmu  f : R™ = R" . Oneparop — npomssoanas.
[Tpumepsl. YcnoBue qudPepeHInpyeMOCTH B TEPMUHAX TPUPALIEHUH.
HenpepriBHOCT muddepenupyemoit pyHKINN.

22. Teopema 0 CTPYKType MaTpHULbl OIIEpaTOpa IPOU3BOJHOM.

23. Indpdepenmmpyemocts pynkrmu : R™ = R" B ciryuae menpepsiBHOCTH
YaCTHBIX MPOU3BOIHBIX KOOPAUHATHBIX (DYHKITUH.

24. ludpdepeHunpyeMocTb KOMITO3UIIUH.

25. Teopembl 0 KOHEYHBIX MPUPALIECHUSIX.

26. Henpepsieao muddepenmmpyemsie dpyakmmu | @ R = R" | Venosus
HEIpEePbIBHON TUPPEPEeHIIUPYEMOCTH.

27. Teopema 06 oOpaTtHOM PYHKITUH.

28. [lonsatue HesaBHou pyHkimu. [Ipumepsl. Teopema o HesIBHOUM QyHKIUU.

29. [IpaBuiio nuddepeHipoBanns HesIBHbIX QyHKIM. Teopema o cucteMe HEeIBHBIX
byHKIHA.

30. [TonsaTHe ycnoBHoro skctpemyma. [lpumepsl.

31. HeobxonuMele yCclIOBUSL YCIOBHOTO SKCTPEMYMa.

32. @yukuums Jlarpanxka. JlocTaTOYHbBIE YCIIOBHS YCIOBHOT'O YKCTPEMYMA.

33. M3mepumsie no XXoprany mHoxkectBa. Mepa XXopaana. ITpumepsl MHOXKECTB He
n3Mepumsix 1o Kopunany. Kpurepuit usmepumocTu.

34. IlonsiTne nBOMHOrO UHTErpasia. Kpurepnit HHTErpUpyEMOCTH B TEpPMHUHAX
WHTETPAIbHBIX CYMM.

35. Kpurepuii Jlebera unterpupyemMocTd MHOrOMepHO# (pyHKuu. HTErpupyemMocTthb
HEIpepbIBHON (QYHKLUH.

36. CoricTBa uHTerpana. JINHeHHOCTh. MOHOTOHHOCTh. AIUTUBHOCTh. OlLIEHKA
MOZYJII HHTETPAJIa.

37. Teopema @yOunu. BeruncieHue ABONHBIX HHTETPAJIOB.

38. Teopema 0 3aMeHE NIEPEMEHHBIX B JIBOMHOM MHTErpaJe.

39. Ilepexon K MOJIAPHBIM KOOPAMHATAM B Ka4€CTBE 3aMEHBI IEPEMEHHBIX.

40. Tpolinbie uHTeTpasnsl. Berancienue. CBoiicTBa.

41. 3aMeHa MepeMeHHbIX B TPOMHOM uHTerpase. [lepexon k chepudeckum u
LUAJMHIPUYECKUM KOOPAUHATAM.

42. MHOTrOMEpHBIE UHTETPaJIbl

43. EcTecTBeHHas NapaMeTpu3anrs KpuBor. OpueHTanus KpuBoOu.

44. ITonsiTHE KPUBOIMHENHOTO HHTETpana 1-ro pona. CBoiicTBa. Beruncnenue
CBEJICHHEM K OIPENECIEHHOMY UHTErpaILy.

45. KprBOJIMHEHBIE UHTETPAJIbI 2-T0 poaa. CBA3b C KPUBOJMHEWHBIM UHTETPATIOM 1 -
ro poja U ONpPEAEIEHHBIM UHTETPAJIOM.



46. ®opmyna ['puHa.

47. He3aBUCUMOCTb KPUBOJIMHEWHOTO MHTErpaja OT IIyTH UHTETPUPOBAHUS.

48. IIpnnoxeHus1 KpUBOJIMHEWHBIX HHTETPAJIOB.

49. ITonatre noBepxHoCcTH. KpuBOIMHENHBIE KOOPAMHATHI HA TOBEPXHOCTH. KpuBbIe
Ha noBepxHocTH. KacaTenbHas 1 HopMaib K oBepxHocTH. IlepBas kBangpaTuyHas
dopma NOBEPXHOCTH.

50. /IByxcTopoHHHE nOBepXHOCTH. OpueHTaus noBepXHocTH. OprueHTanus
3aMKHYTOM KpMBOM Ha NOBEPXHOCTH. [liomans moBepxHocTy.

51. MHTerpaiisl nepBoro pojaa 1no noBepxHocty. CBoMcTBa. BbrunciieHne cBe1eHneM K
JIBOTHOMY UHTETPAILY.

52. IHTerpaisl BTOporo pojia no nosepxHoctu. CoiicTBa. CBsI3b ¢ HHTErPaJIOM
IIEPBOTO poja. BerancieHnue cBeileHneM K IBOWHOMY MHTETpalLy.

53. ®opmyna Crokca. opmyna Octporpaackoro — ["aycca.

54. [TonaTHEe COOCTBEHHOrO UHTETpaia ¢ napamerpoM. HempepsIBHOCTH 110
napamerpy.

55. UuterpupoBanne u qudpepeHurpoBanue COOCTBEHHOIO UHTErpajia ¢
IIapaMeTPOM.

56. [ToHATHE HECOOCTBEHHOrO MHTETpaia ¢ napameTpoM. PaBHOMEpHask CXOJIMMOCTh
1o mapameTpy. Y cJIOBUE€ paBHOMEPHOU CXOJMMOCTU B TEPMHUHAX (YHKIIMOHAITHHOM
IIOCJIEIOBATEIBHOCTH.

57. Kpurepnii Ko u npusHak Beiiepirpacca paBHOMEPHOM CXOAMMOCTH HHTErpalia
C IapaMeTpOM.

58. [Ipu3Hak AbGens — Jlupuxiie paBHOMEPHON CXOJIMMOCTH MHTErpajia ¢ mapaMeTpoM.

59. HenpepbhIBHOCTh HECOOCTBEHHOT'O MHTErpaja ¢ MapaMeTpoM Mo napameTpy.
HuTerpupoBanue u auddepeHuupoBaHe HECOOCTBEHHOTO UHTErpaa C
napameTpoM

+00

.[ e/t sinet gy

0

60. PaBHOMEpHAs CXOAMMOCTh MHTETpAJIA no napameTpam % u B

+00

Brruncnenne nnTerpana I Smtat dt,
0

61. lamma — dpynkmus Dinepa. O61acTh onpeaesieHust raMMa — (PyHKITUH.
HenpepsiBHOCTD U AuddepeHIupyeMocTb ramma — (PyHKIIHH.

62. OcHOBHOE (PYHKIIMOHAJILHOE COOTHOILIEHUE /171l TaMMa — (DYHKUUU U CIEACTBUS U3
HETO.

63. bera — pynkuus Diinepa. Cs3b ¢ ramMma (QyHKITUEH.

64. CnenctBust u3 (OpMYJIbI CBsI3U OeTa M raMMa—(yHKITUH.

65. dopMya AOMOJHEHNUN U CIIEACTBUS U3 HEE.

66. Beruncienue onpeaesieHHbIX MHTETPAJIOB ¢ TOMOILBIO raMMa U 0eTa— (QyHKIIHIA.
Nurerpan Ilyaccona.

67. AcumnToTuueckoe noseaeHue ramma—pyakuuu. Ddopmyna Ctupaunra.

4 cemecTp (3K3aMeH)



1. ITone koMIUIEKCHBIX 4Mces. BekTopHoe, anrebpandyeckoe, TPUTOHOMETPUUECKOE U
IIOKA3aTeJIbHOE MPEJCTABICHUs KOMILIEKCHOIO 4HuCia. ['eoMeTpudeckue CBOMCTBA
KOMIIJIEKCHBIX YHCEII.

2. @opMmyisl crepeorpaguueckoi mpoekuuy. PaciimpenHas KOMILIEKCHAs MIIOCKOCTb.
Cxomsmuecss mocienobarenbhoctt B C u C . JleMMa 0 HOKOOPAMHATHOM
cxoaumoctu. Kpurepnit Ko, reopema bosbiiano-Beliepiirpacca.

3. EBximgoBa u cepuueckas Mmerpuku. Tomonormun B © um C  (OTKpbITBIE M
3aMKHYTBIE MHOXECTBA, IIPEAEIbHBIE U TPAaHUYHBIC TOYKH, T'PAHULA, 3aMbIKaHUE,
JIOTIOJIHEHNE K MHO’KECTBY, CBS3HOCTb MHOKECTBA, KpUBbIE, 00JIACTH, KOMIIAKTBHI,
KOHTHHYYMBI).

4. OyHKIIUU KOMIUIEKCHOTO nepeMeHHoro (¢.k.1.). HempepbIBHOCTB, OTpaHUUEHHOCTD
¢.x.11. Teopembl 0 HEMPEpHIBHBIX (.K.I1. HA KOMITAKTE, B 00JIACTH.

5. MoHOreHHbIE W ToJOMOpP(HBIE (QYHKIUU (ONpEAENICHHUs, MPUMEPHI). Y CIOBUA
Komm-Pumana B JgedcTBUTENBbHOM M KOMIUIEKCHOM — Qopmax. Kpurepun
MOHOT€HHOCTH H rojiomopHocTH ¢.K.m. B TOuKe. CBA3b TOJIOMOPPHBIX U
TapMOHUYECKHUX (DYHKIIHI.

6. Adpdunnbie npeoOpazoBanus. Llensie nuHeliHbIe TpeoOpa3oBanus. JlekoMno3unus
1eJI0M TUHEHHON (PYHKITUH,

7. KacarenbHoe oToOpaxkeHue. ['eomeTpuyeckuil CMbICT MOAYJIS M apryMeHTa
IpOou3BOAHON rosioMopHOi ¢pyHKIMU. OnpeneneHust KOHGOPMHOTO OTOOPAKEHUS
1-ro u 2-ro pona. SIkobuan KOHPOPMHOTO OTOOPAKEHUS.

8. JlpoOHO-TMHelHble U MEOUYCOBBI IMpeoOpa3oBaHMs, MX CBOWCTBA: IJ0OalibHAs
OJTHOJIUCTHOCTh U KOH(OPMHOCTb, TPYIIIOBOE CBOMCTBO. JlekoMmo3uuus IpoOHO-
JMHENHBIX TpeoOpa30BaHU.

9. Kpyrosoe cBoiicTBO MEOMYCOBBIX PEOOPa30BaHUM, COXPAHEHNE CUMMETPUH TOYEK
Y aHTAPMOHUYECKOTO OTHOLIEHUS YETBEPOK TOYEK.

10.  CyuiecTBOBaHME€ M €AUMHCTBEHHOCTh  MEOMycoBa  mpeoOpa3oBaHus,
HOPMHUPOBAaHHOTO COOTBETCTBHEM TpEX TMap TOoYeK. BbluucieHwe rpymnm
MEOMYCOBBIX aBTOMOP(PU3MOB E€AMHUYHOIO Kpyra M BEpPXHEH MOJYIUIOCKOCTH.
[Tonsitue o mogenu Ilyankape reometpuun JloGaueBcKoro.

11.  CreneHHast pyHKIHMS C HATypaJbHBIM IOKa3aTeseM, 001acTu €€ OJTHOJMCTHOCTH
u KOHGOPMHOCTH, Tio0adbHOEe oOpareHue. PumaHOBa MOBEPXHOCTH M BETBU
panukana. XapakTep OTOOpaKeHHsI B OKpPECTHOCTH Hauyaia KOOpAMHAT U B
OKPECTHOCTH OECKOHEYHO yIaIEHHON TOYKH.

12.  OmpeznesneHne HKCIIOHEHTHI, €€ aHAJUTHYECKUE M I€OMETPUYECKHE CBOMCTBA!
rojoMopdHocTs Ha C, Teopema CI0KeHHsI, HeoOpalleH!e B HyJb, IEPUOAUYHOCTbD,
JOKalbHasi  OJAHOJUCTHOCTb,  KOHPOpPMHOCTb.  OOJacTd  OJHOJIMCTHOCTHU
AKCIOHEHTHI. ['To0anpHOE oOOpalieHne, MOCTPOEHUE PUMAHOBOM MOBEPXHOCTHU
JorapupMuyecKon GyHKIMH. BetBu aorapu(pMUYecKon byHKINH,
reOMETPUYECKHUE CBOMCTBRA Jorapudma.

13.  @®ynkuua KykoBckoro. O6mactu €€ OJHOJUCTHOCTH U KOH(OPMHOCTH.
KondopmHubsie o0TOOpakeHUsT Kpyra ¢ BEpXHEH MOJYIJIOCKOCTH (DyHKIMEH
Kykosckoro. IloctpoeHne puMaHOBOW TOBEPXHOCTH (YHKIIMH, OOpaTHOW K



bynkuun XKykoBCKoro.

14.  ®opmynupoBKU TeopeMbl PuMana o KOH(GOPMHBIX OTOOPAKEHUSX, OCHOBHbBIC
OPUHIUIB KOHGOPMHBIX oTOOpakeHui. [Ipunuun cummerpun Pumana-IlIBapia.
[Ipumep mnpuUMEHEHUsT NPUHINAIA CUMMETPUU K TMOCTPOCHUIO KOH(POPMHOTO
OTOOpaKeHUsI.

15.  KpuBonuHeitHbIe HHTETpaibl OT (.K.M., ©X CBOWCTBA, BbluucieHue. [Ipumepsl
BBIUMCJICHUS] HHTETPAIOB OT (.K.1I.

16.  WurerpanbHas teopema Komm-I'ypca u e€ o0000mieHMEe Ha MHOTOCBSI3HBIC
00JacTH (C JOKa3aTeIbCTBAMHU).

17.  Hnrerpanphas ¢opmyna Komm. JlokazatenscTBo, 000OIIeHHE Ha cly4yai
MHOTOCBSI3HBIX 00J1aCTEH, CIICICTBUS.

18. Heomnpenenéunelii wuHTErpal oT ¢.K.II. B IUIOCKOM oOmacTu u ¢dopmylia
Hrrorona-Jleitonuna. Teopema Mopepa.

19.  CyuiecTBOBaHUE MPOU3BOJHBIX BCEX MOPSIAKOB y TOJOMOP(HBIX (YHKIUH.
®opmyisl Ko 1711 TpOU3BOIHBIX.

20.  IloroueuHas, paBHOMEpHas, JIOKaJIbHO-PaBHOMEpHAas CXOJMMOCTH
(YHKIIMOHAJIBHOW MOCJIEI0BAaTEIbBHOCTH M (PyHKUMOHAJIBHOTO psiaa. Ilpumepsl.
[TouneHnnoe UHTETPUPOBAHUE U IOYJICHHOE g depeHInpoBaHNe
(GyHKUHOHAIBHBIX psAgoB. Teopemsl Beliepmtpacca o pszgax roJoMOp(HBIX
(YHKLIHN.

21.  Teopema Abens o creneHHbIX psinax. CyllecTBOBaHUE paguyca CXOAUMOCTH U
MeTtonbl ero BbluucieHuss. ®Popmyna Komm-Anamapa. JlokambHO-paBHOMEpHas
CXOOUMOCTb, IOWICHHOE HWHTErpUpOBaHUE M MNOwWIeHHOe IauddepeHnnpoBaHue
CTENIEHHBIX PSI/IOB.

22.  Teopema o mpeacTaBiIeHUN rOJOMOPPHON (PYHKIIUU CTETIEHHBIM PSJIOM, OL[CHKA
panuyca cXxoauMOCTH. ['0JJoOMOpPHOCTE CyMMBbI cTeneHHOro psiia. CreneHHOU psin
kak psan Teimopa mnsa cBoeit cymmbl. HepaBenctBa Ko st koadduiineHToB
CTEIIEHHOI0 pAJa.

23. Teopema JlmyBuinsa. JlokazaTelbCTBO C €€ MOMOIIBIO TeopeMbl ['aycca o
CYLIECTBOBAHMM KOMIUIEKCHOTO KOpHS Yy JIFOOOr0 MHOTOYJIEHA, OTJIMYHOTO OT
KOHCTaHTHI.

24.  Papel Jlopana, cTpykTypa oOJacTH cXOAMMOCTU. JlOKa3aTenbCTBO TEOPEMBI
Jlopana. Hepasenctsa Komm it koagduuuentos psiaa Jlopana.

25.  BuyTpeHHss TeopeMa eIMHCTBEHHOCTH ([0Ka3aTesibcTBO). Hymu rosomMopdHbIx
bynkuuid. @akropuzanus roioMopHor GyHKIMH B OKPECTHOCTHU €€ HYJIS.

26.  M3onupoBaHHBIE OCOOBIE TOUYKH TOJIOMOPPHON (DYHKIMH, UX KIaCCHPUKALIHSL.
Kpurepun y.o.T. n nomoca. Haxoxaenne nopsiaka nosoca. I Ipumepsi.

27.  Kpurepuii c.o0.1. Teopema CoXOIIKOTO O TIOBEACHUH TOJIOMOPQPHON (PYHKIIUU B
MTPOKOJIOTOM OKPECTHOCTH €€ C.0.T.

28. beckoneyHocTh Kak u.0.T. rosoMopdHo¥ ¢ynkiuu. Kraccuduxamus wu
KPUTEPUH U.0.T. HA OECKOHEUHOCTH.

29.  OmnpeneneHve BbIYETA B U.0.T. U (JOPMYJIBI JUIS BBIYUCIICHUS BHIYETOB. TeopeMa
Ko o Beruerax. Berurcienue Bpiueta Ha O€CKOHEYHOCTH. Teopema 0 cymMme Beex



BBIYETOB.

30. IIpuHUMO apryMEHTa, €r0 TEOMETPUUECKUN CMBICIL.

31. Teopema Pyme. [Ipunoxenus teopemsl Pymie k mojimHoMam.

32. BbuerHbld METOJ BBIYUCIICHUS UHTETPaJIOB. NHuterpansl oT
TpUTOHOMETpUUECKUX (yHKIMI. BbluncieHne HECOOCTBEHHBIX MHTETPAIOB OT
parmoHabHBIX QyHKIHH. Jlemma YKopaana u e€ mpuMeHeHu .

V. IlepeyeHb OCHOBHOI H IONOJHUTEJIbHON Y4eOHOH JUTEepaTypbl, HCOOX0IMMOM
JJI51 OCBOCHH AMCHMIIIMHBI

a) OcHoBHAasl JIUTEpaTypa:

1. ®uxtenronsi .M. Kypc nuddepeHuanbHOro 1 UHTErpaIbHOTO UCYUCIICHHUS :
yueoHuk / ['puropuii Muxaiinosud ; I'. M. ®uxrtenromsil. - Mocksa : Jlanb,
2009. - (Knaccuueckas yueOHast tuteparypa 1o matematuke) (JIydimue
KJIACCUYECKHUE YUCOHUKN).
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=409

2. Ilpusanos U. 1. Beenenue B Teoputo GyHKIHMM KOMIUIEKCHOTO MEPEMEHHOTO
[Tekcr]: yueonuk / U. W. Ilpusanos. - Mocksa: Jlaus, 2009. - 432 c. : ui. -
ISBN 978-5-8114-0913-6.
http://e.lanbook.com/books/element.php?pll cid=25&pll id=322

3. T'omyOeB A. A. Beenenune B ananus : yueOHoe nocodue / A. A. I'ony6es, B. 1O.
Cyertun ; ®enep. areHTcTBO Mo oopazosanmio, 'OY BIIO "Tsep. roc. yu-1". -
TBeps : TBepckoii rocynapcTBeHHbI yHUBEepeuTeT, 2007. - 158 c. : ui. -
bubmuorp.: c. 155 (7 nass.).
http://texts.lib.tversu.ru/texts/016260gl.pdf

0) lonoJiHMTEIbHASA JIUTEPATYypA:

1. ®uxtenronsi [.\M. Kypc nuddepeHimanbHOro 1 MHTETPaIbHOTO UCYUCICHUS
/T M. ®uxtenromnsil. - U3x. 6-e. (1-e u3a. - 1949 r.). - Mocksa : ®uU3Matiur,
2002. - 727 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=409

2. Apxwurmos I'.W. Jleknun mo MaTeMaTH4eCKOMY aHAIN3Y : YICOHUK IS
CTYJIEHTOB BY30B, OOYJAFOIINXCS 110 HAIIPABICHUAM U CICITUATBHOCTSIM
¢dusuko-marematuueckoro npoduns / I'. U. Apxunos, B. A. CagoBanuuid, B.
H. YyGapukos. - U3x. 4-e, uctp. - Mocksa: JIpoda, 2004. - 638, [1] c. -
(Bricmiee obpaszoBanue) (CoBpeMeHHbBIN yueOHUK). - bubnmorp.: ¢. 626-627 (37
Ha3B.).
http://texts.lib.tversu.ru/texts/10005390gl.pdf

3. T'ony6eB A.A. JluddepeHmanbHOE U HHTETPATLHOE UCUUCTIEHNE (DYHKITHIMA
OJTHOTO JCHCTBUTEIHHOTO MIEPEMEHHOTO : yaeOHoe ocobue / A. A. ['omy0eB ;
M-Bo o6pazoBanust PO, ®I'BOY BIIO "Tsep. roc. yH-T". - TBepb : TBepckoi
rocyJIapCTBEHHBIN yHUBEpcuTeT, 2015. - 158 c. : uin., Tabi. - bubnuorp.: ¢. 155
(14 na3zs.).
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http://texts.lib.tversu.ru/texts/09885ucheb.pdf

http://texts.lib.tversu.ru/texts/09885ucheb.pdf

4. JlemupoBud b.I1. COopHUK 3224 M yIIpaKHEHUH 110 MAaTEMAaTHICCKOMY
aHanu3y : yueoHoe nocodue g By3oB / b. I1. JlemunoBuy. - Mocksa : ACT :
Actpens, 2010. - 558 ¢. : ui.
http://texts.lib.tversu.ru/texts/10005360gl.pdf

VI. Ilepeyenb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOH CeTH
«HTEepHET», HEOOXOAUMBIX /1JI51 OCBOEHHS TUCUMILINHBI

Cloud of science

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

Juvenis scientia

http://e.lanbook.com/journal/element.php?pl10 id=2633

Vojnotehnicki glasnik / Military Technical Courier / BoeHHO-TEXHUYECKUII BECTHUK
http://e.lanbook.com/journal/element.php?pl10 id=2490

Bectnuk BI'Y. Cepus 1. ®uszuka. Marematrnka. Mudopmartrka
http://e.lanbook.com/journal/element.php?pl10 id=2495

BectHuk MopJI0BCKOTr0 YHUBEPCUTETA
http://e.lanbook.com/journal/element.php?pl10 1d=2234

Bectauk OMCKOro YHUBEPCUTETA

http://e.lanbook.com/journal/element.php?pl10 id=2586

Bectauk Ilepmckoro yausepcurera. Cepusi: Matematnka. Mexanuka. MudbopmaTrka
http://e.lanbook.com/journal/element.php?pl10 id=2464

Bectauxk IIckoBckoro rocyaapctBeHHoro yuusepcurera. Cepust EcTecTBEeHHBIE B
(hU3UKO-MaTEMAaTHYECKHUE 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

Bectauk Tamkukckoro HanmoHaiabHoro yuusepceurera. Cepus EctectBennnsix Hayk /
[Taému JloHHIITOBY MUIINU TOJUKUCTOH. baxiu MaMmmon Tabui
http://e.lanbook.com/journal/element.php?pl10 id=2429

Bectank TaMOOBCKOro rocy1apcTBEHHOI0 TEXHUYECKOT'O YHUBEPCHUTETA
http://e.lanbook.com/journal/element.php?pl10 id=2260

Bectank YenstOMHCKOT0 rOCY1apCTBEHHOIO YHUBEPCUTETA
http://e.lanbook.com/journal/element.php?pl10 id=2221

Bectauk FOxHO-YpanbCKOro rocyJiapcTBEHHOro yHuBepcurera. Cepusi:
BrluncanTenpHasi MaTEMAaTHKA U HHPOpMaTHKaA
http://e.lanbook.com/journal/element.php?pl10 id=2544

Bectauk FOxH0-Ypanbckoro rocyaapcrseHHoro yausepcurera. Cepus: MareMaTHka.
Mexanunka. Puszuka

http://e.lanbook.com/journal/element.php?pl10 id=2547
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BecTHuk IO}KHO-yDaJII)CKOFO TOCYAAapCTBCHHOI'O YHUBECPCHUTECTA. CCDI/I}II
MaTteMaTu4eckoe MOACINPOBAHNUEC U ITIPOI'PAMMUPOBAHUC
http://e.lanbook.com/journal/element.php?pl10 id=2548

M3BecTrsa BeICIINX V‘{€6HLIX BaBCHGHHﬁ. ADKTI/ILICCKI/Iﬁ PCTUOH
http://e.lanbook.com/journal/element.php?pl10 id=2640

U3zBectus UpkyTckoro rocygapcrtseHHoro yuusepcurera. Cepus: MaremaTnka
http://e.lanbook.com/journal/element.php?pl10 id=2435

HzBectnda Tyal' VY. EcTecTBeHHBIC HAYVKHU
http://e.lanbook.com/journal/element.php?pl10 id=2223

KBaHT

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

KBanTuk

http://e.lanbook.com/journal/element.php?pl10 id=2409

YHUBEPCUTETCKUN HAaYYHBIN JKYpHAJI
http://e.lanbook.com/journal/element.php?pl10 id=2585

Tpynel BI'TY. Ne6. ®uznko-mMareMaTuuyecKue HaYKH 1 HHOOPMaTHKA
http://e.lanbook.com/journal/element.php?pl10 id=2487

CI/I6I/IDCKI/Iﬁ KYPHAJl BBIYMCIIUTEIILHONU MAaTEMAaTUKUA
http://e.lanbook.com/journal/element.php?pl10 id=2169

HDI/IJ'IO)KCHI/IG MATCMATHKHU B OKOHOMHWYCCKHUX U TCXHUYCCKUX NCCIICAOBAHUAX
http://e.lanbook.com/journal/element.php?pl10 id=2395

[TpukacuiicCKUN KYPHAJI: VIPABJIEHNE U BLICOKHE TEXHOJIOTHH
http://e.lanbook.com/journal/element.php?pl10 id=2150

IleB3HEpOBCKHE YTCHUA

http://e.lanbook.com/journal/element.php?pl10 id=2460

HaV‘{HbIe BCAOMOCTHU BGHFODOZ[CKOFO TOCYAAPCTBCHHOI'O YHUBCPCUTCTA. CGDI/ISII
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

MaTeMaTI/I‘-IeCKI/Ie CTPYKTYPHEL 1 MOACJIUPOBAHUC
http://e.lanbook.com/journal/element.php?pl10 id=2592

MareMaTHka B BBICIIIEM O6Da30BaHI/II/I
http://e.lanbook.com/journal/element.php?pl10 id=2368

Yuensle 3anmucku Kaszanckoro yauBepcurera. Cepust PU3HKO-MaTEMATHUECKUE HAYKHU
http://e.lanbook.com/journal/element.php?pl10 id=2601

Kaz¥ TV XaoOapuibicel / Bectark Ka3zaxckoro HalfmOHaJILHOI0 TEXHUYECKOTO
yausepcureTa M. K.M. Carnaesa
http://e.lanbook.com/journal/element.php?pl10 id=2565

VII. MeToanueckue yKazaHus JJis1 00y4AIOUXCSl M0 OCBOEHUIO JUCHMILTAHBI
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Opranusys cBo0 yueOHYIO paOdoOTy, CTYI€HTHI JOJIKHBI:

Bo-nepsvix, BbIIBUTh PEKOMEHAYEMBIN PEXHUM U XapakTep y4eOHOU paboThl
110 U3YYECHHUIO TEOPETUYECKOTO Kypca, MPaKTUYECKOMY IPUMEHEHUIO U3YUYEHHOT O
MaTepuana, MO BBIINOJHEHUIO 3aJaHUNW JUISI CaMOCTOATENIBHOM padoThl, IO
UCIIO0JIb30BaHNI0 MH(OPMALIMOHHBIX TEXHOJIOTHH U T.J.

Bo-emopuix, 03HAKOMUTBCS C YKa3aHHbBIM B METOAMYECKOM MaTepualie Io
JUCLHUIUIMHE TEpeYHEM  Yy4eOHO-METOJMYECKHX  HM3IaHUH, PEKOMEHIYEMBIX
CTyA€HTaM JUIsl NOATOTOBKM K 3aHATUSIM M BBINOJHEHUS CaMOCTOATEIbHOU
paboThl, a TakXke ¢ METOJAMYECKMMU MaTepuajaMd Ha OyMaKHBIX W/WIH
ANEKTPOHHBIX  HOCHUTENSX, BBINYIIEHHBIX Kadeapoil CBOMMHM CUJIaMU H
IIPEAOCTABISIEMBIE CTYyI€HTAaM BO BpEMsI 3aHSTHI.

CamocTosiTenbHasg paboTa CTYJIEHTOB, NMPEAYCMOTPEHHAs Y4E€OHBIM IJIAHOM
JOJDKHA COOTBETCTBOBAaTh Oosiee TIIIyOOKOMY YCBOEHUIO U3Yy4yaeMoro Kypca,
(GopMHUPOBATH HABBIKU MCCIIEIOBATENIBCKON pabOTHl U1 OPUEHTUPOBATh CTYIEHTOB Ha
yYMEHUE MPUMEHATHh TEOPETUUECKNE 3HAHUS HA TPAKTHKE.

1. Pabora ¢ y4eOHbIMU MOcOOMSAIMH. /IS MONHOLEHHOTO YCBOEHHS Kypca
CTYJEHT JOJDKEH, IPEeXAE BCEro, OBJAJAETh OCHOBHBIMU THOHATHSIMH 3TOU
qucuuIuinHbel. Heo6XoquMo yCBOUTH OIpeAesieHUs U MOHATHS, YMETh MPUBOIUTH UX
TOUYHBIE (POPMYJIMPOBKH, MPUBOJIUTH MPUMEPHI OOBEKTOB, YAOBIETBOPSAIOIIUX ITOMY
onpenenenuto. Kpome Toro, He00X0auMo 3HaTh Kpyr ()aKTOB, CBSI3AHHBIX C JAHHBIM
nonstueM. Tpebyercs TakKe 3HATh CBSA3M MEXAY NOHATHUAMH, YMETh YCTAHABIIMBATH
COOTHOUICHHSI MEXKIY KJIacCaMH 0ObEKTOB, OMIMCHIBAEMBIX Pa3IMYHBIMU OHATUSMHU.

2. CamocrosiTeqibHOe u3ydyenue tem. CamocTtosiTenbHas paboTa CTyAEHTa
SBJIIETCS] BAXKHBIM BUJIOM JESATENBHOCTH, ITO3BOJISIOIIMM XOPOIIO YCBOUTh U3y4aeMbIi
NpeaIMET U OJIHUM U3 YCIIOBUN JHOCTHMIKEHHUSI HEOOXOIUMOIro KauecTBa MOATrOTOBKHU
u 1npodeccuoHadbHONW TEPENOArOoTOBKM croeruanuctoB. OHa mpeanoJiaraet
CaMOCTOSITENIbHOE H3Y4YEHHE CTYJECHTOM PEKOMEHJIOBAaHHOW Y4eOHO-METOIUYEeCKON

JUTEPATYPhl, PA3IMUYHBIX CIPABOYHBIX MATEpUaJOB, HamMcaHue pedepaTos,



BBICTYIUIEHHUE C JOKJIAJIOM, MOATOTOBKY K JIEKIIMOHHBIM U MPAKTUYECKUM 3aHATHUSIM,
MOJTOTOBKY K 3a4€TY U DK3aAMEHY.

3. IloaroroBka Kk mnpakTH4YeckuM 3aHATUsAM. [lpu mnoAroTOBKE K
MPAKTUYECKUM 3aHSATUSIM CTYJIEHTaM PEKOMEHIYETCsl ClIeJOBaTh METOJIUYECKUM
PEKOMEHIAITUSAM T10 paboTe ¢ YIeOHBIMU TTOCOOUSIMU, TTPUBEACHHBIM BBIIIIE.

4. CocraBjieHHe KOHCIEKTOB. B KoHCHekTe OTpakeHbl OCHOBHBIC MOHSITHS
TeMbl. J[J1s1 HAarJIsIAHOCTH U YI00CTBA 3alIOMUHAHUSI UCIIOJIb30BAHBI CXEMBI U TAOJIUIIBI.

5. HoaroroBka k 3a4very/3k3ameny. [Ipu moAroroBke K 3a4eTy/PK3aMeHY
CTYJI€HTBI JOJIKHBI UCIIOJIb30BaTh KaK CaMOCTOSTEIbHO MOATOTOBIIEHHBIE KOHCIIEKTHI,
TaK U MaTepuabl, MOJTyYCHHBIC B XO/I€ JCKIIH.

MakcumanbHasi cymMmMa OajuloB MO y4eOHOM JUCIUIUIMHE, 3aKaHYMBAIOIIEHCS
3auétom, coctarisier 100 6amwtoB. CtyaeHty, HaOpaBmiemy 50 0asioB W BBIIIE IO
uToram pabOThl B CEMECTpE, B DK3aMEHAIIMOHHOW BEIOMOCTH W 3aU€THOM KHUKKE
BBICTABJISIETCSL OLIEHKA «3aYTEHOY.

Crynenrt, nHaOpaBmuii ot 20 m1o 49 06auioB BKJIIOYUTENBHO, CHAET 3a4€T B
MOCJIEAHIO HEJEI0 CEMEeCTpa MO JAaHHOW AUCHUIUIMHE. bamibl, MojgydyeHHbIE Ha
3a4é€Te, MPOCTABIIAIOTCSA B BEAOMOCTH.

Crynenty, HaOpaBiieMy MeHblne 20 0amioB, B SK3aMEHALIMOHHON BEIOMOCTH
BBICTABJISIETCSl OIIEHKA «HE3ayTeHO». JlaHHOMY CTYJEHTY pa3pelaercs nepecaada
3auéTa Mo HAMPABJICHHUIO JIEKaHaTa Ha MOCIEAHEN Helene ceMecTpa.

MakcumanbHasi CymMMa pEWTHHTOBBIX OayuioB MO Y4eOHOW JUCIUIUIMHE,
3aKaHUYMBAOIIEHCS IK3aMEHOM, 110 UTOraM ceMecTpa coctaBiiser 60.

Crynenry, HaOpaBmemy 50-54 Gamia, mpu MOJBEACHUU UTOTOB ceMmecTpa (Ha
MOCJICTHEM 3aHSATUU M0 JUCIUIUIMHE) B AK3aMEHAIIMOHHOW BEJOMOCTH U 3a4ETHOU
KHUKKE MOKET OBbITh BBICTABJICHA OLICHKA «YJIOBJICTBOPUTEIIHLHOY.

Crynenry, HaOpaBuieMy 55-60 6aj1oB, Ipu MOABEJACHUN UTOTOB ceMecTpa (Ha
MOCJICTHEM 3aHSATUU TIO0 JUCHUIUIMHE) B Tpade HK3aMEHAIMOHHOM BEIOMOCTH
«IIpemuanpHbie OB MOXET OBITh J100aBJeHO 15 Oa/iIoB W BHICTaBJICHA

HK3aMEHAITMOHHAsT OIEHKAa «XOpomio». B Kakux-mmbo HWHBIX clydasx 100aBJICHHUE



npeMuanbHbIX 0OauioB He gomyckaercsa. ONEHKY «OTJIIMYHO» CTYAEHT MOXET
MIOJIYYHUTh TOJBKO Ha dK3aMEHE.

Crynent, HaOpaBmmii oT 20 10 49 6a/I0B BKIIOUUTENBHO, CIAET SK3aMEH.

Cryaenty, HaOpaBiieMy MeHblne 20 0amioB, B 9K3aMEHAIIMOHHON BEIOMOCTHU
BBICTABJISIETCS OTICHKA «HEYIOBICTBOPUTEIHHOY.

OTBer cTyJeHTa Ha S5K3aMEHE OlleHMBaeTcsi cymMMol 10 40 peHTHHTOBBIX
OamnoB. MiToroBas oleHka CKJIabIBAETCS U3 CyMMBI OQJIJIOB, MOJyUYEHHBIX 32 CEMECTD,
1 OaJIJIOB, MOJTYYEHHBIX HA SK3aMEHE.

CornacHo mnoaxoAaM OaJTIbHO-PEUTUHTOBOM CHCTEMBI B paMKax OICHKU
3HAaHUW, yYMEHUMW, BIaJeHUNU (YyMEHUM NPUMEHSTH) U (WIM) ONbITa JESITEIHLHOCTH
JUCIUTUTMHBI (MOIYJIs1) YCTAHOBJICHBI CIEAYIOIINE ACTICKTHI:

e Conepxanue yueOHON AMCIMIUIMHBI B paMKaxX OJHOTO CeMecTpa JIeJTUTCS Ha
nBa monayns (mepuoma oOydeHusi). [lo oxkoHuanum monyns (mepuoaa oOydeHUs)
OCYIIECTBIISICTCS PEUTUHTOBBIN KOHTPOJIb YCIIEBAEMOCTH 3HAHUI CTYJICHTOB.

o CpoKHu NMPOBEACHUSI PEUTUHTOBOTO KOHTPOJIS:

ocennuti cemecmp — | pEWTHHTOBBIM KOHTPOJIb YCIEBAEMOCTH MPOBOIUTCS
corjacHo rpaduky ydeOHoro mporecca, || pedTHHTOBBIN KOHTPOJIL YCIIEBAEMOCTH -
JIBE TOCJIENHUE Helenu (HaKTHYECKOTO 3aBepIIeHUs: ceMecTpa mo rpaduky ydeOHOoro
npolecca;

seceHHull cemecmp — | PEUTHUHTOBBIA KOHTPOJIH YCIIEBAEMOCTH IPOBOIUTCS
corjlacHo rpaduky yudeOHoro mpoiiecca, || peHTHHTOBBIN KOHTPOJb YCIIEBAEMOCTH -
JIBE TOCJIEIHUE Hellenu (HaKTHYECKOTO 3aBepIIeHUs: ceMecTpa Mo rpaduky ydeOHOoro

npoiiecca.

VIIl. TIlepeyenr nmnegaroru4eckux #M  HH(OPMALMOHHBLIX  TEXHOJIOTHIA,
HCIOJIb3YEeMBIX TPM  OCYLIEeCTBJICHUM 00pa30BaTeJIbHOIO Mpouecca 1o
AUCHUIIMHE, BKJKYasi  IepedyeHb  MPOrpaMMHOI0  olecredyeHuss H

HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (110 HEOOXOAUMOCTH)



TpanuuMoHHAas TEXHOJIOTHS, TEXHOJOTHS Pa3HOYPOBHETO 00YUYEHUsI, TEXHOJIOTHSI
KOJUICKTUBHOTO  B3aMMOOOYYCHHS, TEXHOJOTHUS COTPYIHUYECTBA, TEXHOJOTHS
MOJAYJIBHOTO O0YyYEHHUsI, TEXHOJIOTHH MPOOJIEMHOT0 00ydeHUS

B cootBerctBun ¢ TpeboBanusimu ®I'OC BO mno HampaBieHHIO MOATOTOBKH
NPEAYCMOTPEHO IIMPOKOE UCIOJIb30BaHUE B YYEOHOM TMPOIECCE AaKTUBHBIX U
WHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATUM (KOMIIBIOTEPHBIX CUMYIALMM, paz0op
KOHKPETHBIX MOJENIeli) B COYETAaHWHW C BHEAYJUTOPHON paboOTOd C IEJbI0

dbopMHpoBaHUs U Pa3BUTHS MPO(HECCUOHATIBHBIX HABBIKOB 00YYaIOIUXCSl.

IX. MarepuajibHO-TexHHYecKasi 0a3a, HeoOXogumasi I OCYLIECTBJICHUS
00pa30BaTeJIbHOIO NPOLECCa M0 JUCHHUIINHE
VYyeOHast aynuropus, 000pyJOBaHHAs KOMIJIEKTOM MYJIbTUMEIUNHON TEXHUKH,

KOMIIBIOTEPHBIN KJ1acc.

X. Cenenusi 00 00HOBJIeHNH Pado4eil MPOrpaMMbl TN CHUIIINHBI

OOHoOBIEHHBIN pa3ae
. JaTa 1 NpoToKO0JI
Nem., padoyeii mporpaMmbl Onucanne BHECEHHBIX
. 3acenanus kadeapsl,
. AUCUMIIUHBI (MU U3MeHeHMit
yTBepAUBIIETro H3MeHEeHUs!
MO/1YJIfA)

1. | Pasnmenw LI, IV,V. OOHOBIIEHHE KOMIIETEHIINMH, 1. 18.10.2017 r,
conepxanusi, ®OC, criucka npoTokos Ne 2
JUTEpaTyphl
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