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1.Ilesn ocBOCHMS AUCHUNIMHBI

IensiMu ocBOEHUSI IUCHUIUIMHBI (MOIyJsi) «MareMaTudeckuil aHanu3» - O3HAKOMIIGHHE C
(dyHIaMEeHTaIbHBIMA METO/IaMHU HCCJIeIOBAHUS IEPEMEHHBIX BEIMYMH MMOCPEICTBOM aHAIN3a OCHOBY
KOTOpPOTO COCTaBIsieT Teopus Au(QepeHIunanbHOro M UHTErpalibHOTO ucyHcieHus. OO0beKkTaMu
W3YYCHHS B JAHHOU IUCIMIUTAHE SBISIOTCA, MPEXAe Bcero, GyHKIuU. C UX TOMOMIBI0 MOTYT OBITh
chopMyJIUpOBaHbl Kak 3aKOH MPHUPOAbI, TaK M pPa3HOOOpa3HbIE MPOLECChl, MPOUCXOASIINE B
HKOHOMHKE, TNpHupone, TexHuke. OTcioga OObEKTUBHAS BAaXHOCTh MaTEMAaTHYECKOTO aHallM3a Kak
cpeactBa uiydeHus QyHkuuil. JucnuruinHa «MareMaTudeckuil aHalu3» OTpa)kaeT Ba)KHOE
HaIpaBJICHUE PA3BUTHUS COBPEMEHHOM MaTeMaTHKe, B HEM paccMaTpUBAIOTCSI BOIPOCHI, CBS3AHHBIE C
METOJIOM BBIYMCICHHMI. 3amaud Kypca pa3BUTh MaTeMaTUYECKUN Kpyrozop cTylaeHToB. OOy4HTb
CTYJEHTOB BaXHEHIIMM TEOPETHUECKHUM IIOJOKEHUSM MaTeMaTUYECKOrO aHalIM3a, aHAIUTUYECKUM
METOJlaM, BbIpa0OTaTh y HUX HAaBBIKM pPELICHUS KOHKPETHBIX 3ajad, TPeOyIONIMX, HCCIeI0BaHUS
(GYHKIUH, CBSI3aHHBIX C HUMU BEJIMYHMH.

2.Ilepeyennb npogeccHoHATBHBIX CTAHIAPTOB, 00001EHHBIX TPYAOBBIX (PYHKIUHA U TPYAOBBIX (PYHKIHIA,
COOTBETCTBYIOIIUX MPO(ecCHOHATBHOMI NeATeJbHOCTH BBINYCKHMKOB

Ne Kon HaunmenoBanue 001act mpodeccnoHanbHON AeSTENEHOCTH.
n/n npodeccronanbHoro | HanMenoBanue npoecCHOHAIBHOTO CTaHIapTa
CTaHaapTa

01 O6pa3zoBanue 1 HayKa

1. 01.001 [Ipodeccuonanpuerii ctanmapt «llegaror (memarormdeckas IesTENHHOCT B
cepe IOIIKOIBHOTO, HAYaJbHOTO OOINEro, OCHOBHOTO OOIIEro, CPEIHEro
obmero oOpazoBaHus) (BOCIIUTATENb, YUYUTEIb))», YTBEPKICHHBIN MPUKA30M
MuHucTepcTBa Tpyda U counanbHoi 3amuTsl Poccuiickoit @enepanuu ot 18
okTsiOps 2013 1. No 544u(zapermctpupoBaH MUHUCTEPCTBOM FOCTHIMH
Poccwiickoit deneparun 6 aexabps 2013 r., perucrpanmonssiii Ne30550), ¢
W3MEHEHHUEM, BHECEHHBIM NMpHKa3oM MUWHHCTEpCTBAa TPyAa M COIMATBHON
3anuTel PO ot 5 aBrycra 20161.Ned22H (3apeructpupoBad MUHHCTEPCTBOM
toctuuuu P® 23 aBrycta2016r., peructpaunonnsiii Ne 43326 )

2. 01.003 [Mpodeccuonanbhbiii cTrangapt «llemaror JOMOTHHUTENHLHOTO O0pa3OBaHHS
JIeTell W B3pOCIBIX», YTBEP)KICHHBIM NpHKa3oM MUHHCTEpCTBa TpyAa H
counanpHOU 3ammtel P® ot 5 mas 2018r. Ne 298m (3apeructpupoBaH
MunncrepctBoM roctunuu PO 28 asrycra 2018r., perucrpannoHHbIil Ne

52016)

3. 01.004 [Mpodeccronanbhsiii ctannapt "llegaror npogdeccHoHaAIEHOTO 00yYeHus,
npodeccroHaibHOr0 00pa30BaHHUs

1 JIOTIOJTHHUTENBHOTO MPodecCHOHaTHLHOTO 00pa3oBaHus", yTBEpIKICHHBIN
npuka3zoM MUHHCTEpCTBA Tpya

U colmabHOM 3ammThl Poccuiickoit Menepanuu ot 8 ceHTsI0ps 2015 1. Ne
608u

(3apeructpupoad MunucTepcTBOM tocTuINU Poccuiickoit denepamnmm 24
cents0ps 2015 r.,

peructparnnorabii Ne 38993)




3.Mecto qucnunannbl B cTpykrype OIIOII 6akanaBpuara

JucuuruiHa sBISIETCS OJHOM M3 OCHOBHBIX JTUCHMIUIMH 0a30Boi (oOmenpogeccnoHaabHON)
4acTH NMpo(ecCHOHAIBHOIO IUKJIa Y4eOHOro IIaHa MOAr0TOBKY OakajaBpa 1o HamnpasieHuto 44.03.05.
Ileqaroruyeckoe o0pa3oBanue (¢ JABYMA NPOPUISAMHM TOATOTOBKHM) MNPOoQWI  TOATOTOBKH
«Marematuka». «Audopmaruka» JlucuuminHa «MaTeMaTHYeCcKHil aHaJIU3» SBISAETCA JIOTMYECKUM
IPOJIOJDKEHUEM Kypca 3JIeMEHTapHOW MateMaTuku. JlJs ee u3yueHust He0OX0 UMbl 0a30BbIC 3HAHUS:
anreOphl, 3JIeMEHTapHbIX GyHKUuH, ymeHue auddepeHurponarb. J[aHHas AUCUUIUIMHA SIBISETCS
IIPEALIECTBYIOIIEH [UIsl U3YUEHHUs CIEAYIOIMUX NTUCIUIUIMH: « Teopus BEepOsTHOCTEM, MaTeMaThdecKas
CTaTHCTHKA,  CIIy4ailHble  MpOLECChl»,  «AHanuThyeckas  reomerpus»,  «OObIKHOBEHHbBIE
muddepeHraibHble ypaBHEHUS, « DYHKIIMOHATBHBIA aHATN3Y.

3. Pe3yabTaThbl 0CBOEHUS TMCUHUILIHHBI (MOaYJIs1) MaTeMaTHYecKHil aHAIN3
[Ipomiecc wu3y4yeHUsT IUCUUIUIMHBI HampaBieH Ha (QOPMUPOBAHUE DJIEMEHTOB CIEAYIOIINX
komnereHuuii B coorBerctBrM ¢ @PI'OC BO 1o 1aHHOMY HanpaBJICHUIO:

Koan Koax u nanmenoBanue
HAaUMEHOBaHHe HHIMKATOPA T0CTUKEHUS
KOMIIETeHIINH KOMIIEeTeHIIMH

Pe3yabTaThl 00y4yeHus
10 JUCHHILIHHE

Ynueepcaﬂbnbw Komnemenuuu

YK-1. Cnocoben | YK-1.2 [IpuMeHsieT Toru4eckue | - OMpelensieT KIIYeBble MOHITUS
OCYLIECTBIISATh (GOpMBI U ITPOLIEYPHL, CHOCOOEH | aHATUTUYECKOW ~ TeOMETPUU B
IIOUCK, KPUTHYECKHUH | K peduieKcuu 1o IOBOAY paMKax y4eOHO! AUCHUIUIUHBL;
aHWIN3 M  CHUHTE3 | COOCTBEHHOH U UyKOM -oTOMpaeT B paMKax MpeAMETHOMN
uHpopManuy, MBICIUTEIIBHON 1€ATEIbHOCTH. 00JIaCTH TEOpPUH METOJbI Ui
IPUMEHSITh pelIeHus IPaKTUYECKUX 3aj1ay;
CUCTEMHBIN IOAXOJ - IPUBOJUT IPUMEPHI NPUMEHEHUS
JUTS peneHus JIOTHYECKHUX anredpandyeckux (Gpopm
MIOCTaBJIEHHBIX 3a7a4 U METOAOB MpeIMeTHOH o01acTu
AHAITUTUYECKON reOMEeTpuu B
npogeccuoHaIbHON u
MOBCEIHEBHON ICATCILHOCTH;

- KJIJacCU(pULIUPYET reoMEeTpHUUECKUe
00BEKThI, MATEMaTUUECKHE
CTPYKTYPbI U METOIbI IPEAMETHON
o0JacTy aHAIUTUYECKOU
TEOMETPHH;

- KOMMEHTHPYET OCHOBHBIE
NI0JIO’KEHUSI TEOPUH AHATTUTUYECKON
reOMEeTpHH;

-pelaer npeIMeTHBIE 3a/1a4M Ha
OCHOBE BBIOpaHHBIX
MaTeMaTHYECKUX CTPYKTYp U
METOZ0B (POPMANBHOTO S3bIKA
AHAJTMTUYECKON Nr€OMETPHH;

- KPUTUYECKHU OLIEHUBAET
a/IeKBaTHOCTh U PallMOHAILHOCTD
PE3yJIbTaTOB PEUICHMS IPEAMETHBIX
3aJ1a4 METOIaMH aHAJIUTHYECKOU
TE€OMETPHH.

VYK-1.6. ApryMeHTHpPOBaHHO -popmynupyet OCHOBHBIE
dhopmupyeT cOOCTBEHHOE TEOPETHICCKUE TTOJIOKEHUS




CYXJ/ICHUE U OLIEHKY
nH(popManuu, TpUHUMAET
000CHOBAHHOE PEIICHHE

AHAJIMTUYECKON reoMeTpuu B
paMKax y4eOHOH TUCIUIUINHBI;

- OOBSICHSCT CYIIHOCTb, TPUHIIUIIBI
U OCOOCHHOCTH  TEOPETHYECKHX
MOJIOKCHUN TIPEMETHON 00JIacTh
AQHAJTMTHUYECKON TEOMETPHH;

- OOOCHOBBIBaCT MW  MPOBOJIUT
JCKOMITO3UIIMIO PELIaeMO 3a/1a4u

METOJAaMUu aHAJTMTHYECKON
reOMETPUH;

-BBITTOJTHSICT MPaKTUKO-
OPUEHTHUPOBAHHBIN aHaInu3
COZAEpPKAHUS OTIEIBbHBIX Pa3JeiiOB U
TeEM TEOpUHU aHAJINTUYECKOM

reOMETPUH B paMKax y4eOHOH
JMCIUILUIHHEI

Oowenpogpeccuonanvnovle KOMnemeHyuu

OIIK-8. Cmnocoben
OCYIICCTBIISATh
NEeIarOrMYECKYI0
eI TEIILHOCTD Ha
OCHOBE
CIIEIIHATBHBIX

OIIK-8.1.ITpumensier METOIbI

aHalin3a Heaarorui4ecKkom
CUTyalud, MpodeccuoHaIbHOI
pedaexcun Ha OCHOBE

CHICHHUAJIbHBIX HAYYHBIX 3HAHHUH.

--OLICHUBAEeT OO0IIEKYIbTypHOE
3HaYeHUe aKCHOMaTHYECKOT 0
METO/1a aHAJIUTUYECKOH TeOMEeTpUU
B cucreMe  OOmIMX  METOJIOB
HAY4YHOT'O ITO3HAHMS;

-00J1aJaéT yMEHHEM KOPPEKTHO U
apryMEHTHPOBAHHO OCYILECTBIATh
BbIOOp MaTeMaTUYECKUX CPEACTB U
METO/10B aHAJTUTUYECKON
FEOMETPUM C YYETOM pELIAEMbIX
npogeccuoHaIbHbBIX 33/1ay;
-IEMOHCTPUPYET B nporecce
OCYIIECTBIIEHUSI  I€Jarormueckoin
JeSITeTbHOCTH HaBBIKU TPUMEHEHUS
Oo0IMX MPUHLMIOB U  METOJIOB
AHAITUTUYECKON reoMeTpun B
pElIeHNN 3aJad IIKOJIBHOIO Kypca
reOMETpPUH;

-aHaIM3MpyeT W OLIEHUBAeT
BO3MOXHOCTM UM MEPCHEKTUBBI
VCIIOJIb30BaHUS MeToJa
KOOpJUHAT B peteHnn
MPUKJIAJHBIX 33/1a4.

[TpodeccnoHabHBIE KOMIIETCHITUN

[1K-6. Criocoben
PUMEHSTh
cIIeuajabHbIEe
NPEIMETHBIC 3HAHUS
[IpY pean3aiuu
00pa3oBaTEeNLHOTO
npoiiecca

IIK. -6.1. Opuentupyercsa B
3aKOHOMEPHOCTSX, MPUHIUIAX U
YPOBHSAX (OPMUPOBAHUS u

peanu3anuu coJiep KaHus
oOpa3oBaHusi B ob6nacTu (U3MKU

u MH(OPMATUKH;
CTPYKTYDY, cocTaB "
JTUTaKTHYECKHe eIMHUILIBI
coJiepKaHus HIKOJIBHOTO

npeaMera  «MareMaTHKay |
«H(POPMATHKAY

[IK. -6.2. [IpumMeHsieT crienralibHbIE
3HaHHUA B OOJACTM MaTeMaTHKU U
MH(OPMATHUKH B

o0pa3oBaTeNLHOM IpolIecce

K -6.3.

[IpousBonut orbop

BapUATHUBHOTO coJiepKaHus
y4eOHOro mpeaMeTa C y4ETOM
B3aUMOCBS3U YpPOUHOH U
BHEYpOUHOH opM

o0yuyeHus MaTeMaTHKe U
nHpopMaTuKe




4.CTpyKTYpa U coliepkaHue TMCUMILVIUHBI (MoayJ/isi) MaTeMaTu4eckuii aHaIN3

4.1.

OO0mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABISIET 24 3aueTHbIe eNUHMIIBI, 432 Jaca.

CTpykTypa AMCUMIIMHBI (MOXYJIs1)

Bunx yuebnol paboThl Beero Cemectpit
4acoB 1 2 3 4
3z Bcero:
£ | Jexunn (Jlex) 136 36 34 36 32
@]
= [IpakTuueckue 3aHATHS (B T.4. CEMUHApPBI)
e}
% (ITp/Cen) 112 16 32 32 32
CE) JlabopaTopnsbie 3ansatust (JIab)
~ NunuBuayanbabie 3ausatus (U3)
XK
E = 3auer, 3a4eT ¢ OLeHKOoH, 3k3ameH (KIIA)
e
=
;’ E Koncynpramus kx sx3ameny (Konc)
o O
= E
é ® | Kypcopas pa6ora (Kp)
CamocrosTenpHas paboTa CTyI€HTOB, B T.4. C 40
MCIIOJIb30BaHUEM 3JIEKTPOHHOT0 00yueHus (CP) 146 29 15 62
[TonroroBka k sk3ameny (KoHtpoip) 27 27 27
Bun nmpomexyTodHol arrecTauuu
OO01mas Tpy10eMKOCTH (10 MJIaHy) 468 108 108 108 153

HaumeHnoBanue
pa3zienoB U TeM

Bunasr yueOHOU pabOTHI, BKITFOYAS
CaMOCTOSATEIBbHYIO PadOTy CTYICHTOB U
TPYAOEMKOCTH (B Yacax)

DOopMBI TEKYIIETO

KOHTPOJIsL

ycrneBaeMocTH (110
HEJIENSIM CEMECTpA).
DOpMBI IPOMEKYT.

JUCIHUTIIAHBI (MOJTYJIsT) AymuropHas padora CamocrosTenpHas arTect
pabota
S ~
‘8 £ S| =
2o | g]¢ 2 2| 8 4 5
= == gl g g E| 9 4 &8
= N = i ¥ — g = S Jd 'S
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= g ¢ 8 e = g 3 H = a 4 9
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2 o = o, qd al o 5| o| & d 49 s 949
o 2 B = =S = I A I = = d o HE| HE
123 432 120 | 112 54 146
4
Cemectp 1 82,8 | 18 16 80
Pazgen 1 10 15
Tema 1.1: DnemeHTsI TEOPUU 3 5
MHOXKECTB
Tema 1.2.: JIeficTBUTEIBHBIE 2 5
4Kcia




Tema 1.3.: YnucnoBble GyHKITUH 5 5
Paznen 2 8 16
Tema 2.1.: [Ipenen uncnoBoit 3 5
HOCIIEI0BATEIBHOCTH
Tema 2.2:IIpenen unciaoBoi 2 6
dbyHKIMH
Tema 2.2.: HenpepbIBHBIE QYHKIMN 3 5
Pazpnen 3 18 33
Tema 3.1.: [IpoussoaHbie u 4 6
mddepernnans
Tema 3.2.: OCHOBHBIE TEOPEMEI O 4 6
JuddepeHInpyeMbIx QyHKIUIX
Tewma 3.3.: [IpaBmno Jlomurans 3 5
Tema 3.4.: ®opmyna Teiinopa 2 5
Tema 3.5.: IIpunoxenue 3 6
i epeHnInaNTbHOr0 HCUUCTICHUS
K UCCIICIOBaHMIO (DYHKITHH
Tema 3.6.: O611ee noHATHE 2 S
npeziena: mpejen 1o oase
Cemectp 2 34 32 45
Paznen 1 3 8
Tema 1.1.: HeonpeneneHHsrit 5 8
HHTerpai
Paszgen 2 16 35
Tema 2.1.: OnpepeneHHbIH 4 7
HHTErpal
Tema 2.2.: HecobcTBEHHBIE 3 7
HHTETPaIbl
Tema 2.3.: Merpuueckue 3 7
MIPOCTPaHCTBA
Tema2.4.: KOMOakTHOCTh B 3 7
METPHUYECKUX MPOCTPAHCTBAX
Tema 2.5.: HenpepbiBHble 3 7
0TOOpakeHHsI B METPHUECKUX
MPOCTPAHCTBAX
Paszgen 3 15 29
Tema 3.1.: [IpousBosHble U 5 8
muddepeHnnansl GyHKINA MHOTHX
HePEMEHHBIX
Tema 3.2.: JlokanbHbIe 4 7
9KCTPEMYMBI (DYHKITHH MHOTHX
MepPEeMEHHBIX
Tema 3.3.: HesisHble pyHKIIN 7
Tema 3.4.: YcaoBHBIN 7
BKCTpEMyM
Cemectp 3 36 32 87
Pazpen 1 6
Tema 1.1.: Yncaossle psiabl 6
Pa3zaea 2 13 18
Tema 2.1.: PyHKIIMOHaAbHBIE 4 6
110CAeA0BaTeAbHOCTH U PSIABL
Tema 2.2.: CTENICHHBIC PSIIBI 5 6




Tema 2.3.: Paap @ypre 4 6
Pa3aea 3 16 24
Tema 3.1.: Vnrerpaasl, 4 6
3aBUCSIITME OT ITapaMeTPOB
Tema 3.2.: DiinepoBbl HHTETPaJIbI 4 6
Tema 3.3.: [IpeoGpasoBatue 4 6
Dypre
Tema 3.4.:AcumnToTndeckue 4 6
pasaoKeHus
Cemectp 4 32 |32 195
Pazaea 1l 22
Tema 1.1.:Mepa Xopaana 2
Tema 1.2.: KpaTHblil uHTEIrpas 10
Pumana
Paszaea 2 13 28
Tema 2.1.: Kpusrie
Tema 2.2.: KpuBoanHeiiHbIE 5
MHTETPaAbl
Tewma 2.3.: IloTeHIIMaaAbHEIE 4 7
BeKTOPHBIE 1051
Tema 2.4.: Popmyaa I'puna 3 7
Pasagea 3 14 26
Tema 3.1.: IlosepxHocTHU
Tema 3.2.: [loBepXHOCTHBIE 7
MHTEeTPaAbl
Tema 3.3.: Dopmyaa Crokca
Tema 3.4.: Dopmyaa
Octporpagckoro- I'aycca
Tema 3.5.: O6mas popmyaa 2 6
Crokca

468 |136 (112

OK3aMeH

4.2. Conep:xaHue TMCUMILIUHBI (MOIYJIs1)

1 CEMECTP
Pazoen 1

Tema 1.1. DnemMeHTBI TEOPUM MHOXKECTB

1. CBoiicTBa TEOPETUKO-MHOKECTBEHHBIX ornepanuii. dyHkiuu. CBoicTBa 00pa3oB U Mpo-

00pa3oB.

2. Meron maTeMaTH4eCKON MHIAYKIUU.
3. MomHocts MHOXecTB. CU€THBIE M HeCUETHBIE MHOXKecTBa. Teopema Kanrtopa.

Tema 1.2. JleficTBUTENbHBIE YHUCIIA
1. Monynp BemecTBeHHOro yncia. HepaBeHcTBa ¢ MOTysieM.

2. FGOMeTpI/I‘-IeCKa}I HUHTCpHpCTAllUs BCIICCTBCHHLIX YU CCII. HpeﬂeanHe TOYKH, OTKPBITLIC




Y 3aMKHYTbIE MHOXKECTBA Ha YMCJIOBOM IIPsAMON. PacimpeHnHas yuciaoBas npsmasi.

3. HaxoxaeHue rpaHeil YuciIOBbIX MHOYKECTB.

Tema 1.3. Yucnossle pyHKINU

1. Yucnossle pyHkIH. MOHOTOHHBIE, YETHBIE, HEUETHBIE, Tepuoandeckue QyHkiuu. Oc-
HOBHBIE JIEMEHTAPHBIC (PYHKIIUHN U UX TPAPHKH.

2. Pemennie pyHKIIMOHAIBHBIX HEPABEHCTB METO/I0M MHTEPBAJIOB.

3. Iloctpoenue rpadukoB GyHKIUH.

Pazoen 2

Tema 2.1. IIpenen 4rciioBOM MOCIIEI0BATEILHOCTH

1. HaxoxneHue npeenoB YHCIOBBIX MOcae10BaTeIbHOCTeH. Tabnuia 5KBUBaJICeHTHBIX T10-
cienoBarenbHocTel. CpaBHEHHE POCTA MOCIEA0BATEIIbHOCTEH.

2. IloanociienoBaTEeNbHOCTH M YaCTUYHBIE MPEebl. BepXHUI U HYXKHUM peaesbl ociie-
JIOBaTEJIbHOCTH.

Tewma 2.2. IIpenen uncioBoit GyHKIHHA

1. Haxoxxaenue npenenoB YUCIOBbIX GyHKUIMH. Tabnuma skBuBaneHTHIX GyHKImiA. Cpas-
HEHUE pocTa QYHKIUH.

2. Pa3zno)xeHre OCHOBHBIX 3JIEMEHTApHBIX (PYHKLUN A0 IEPBOT0O NOPSAIKa MAJIOCTH.

3. Ognocroponnue npenensl. beckoneunsle npeaensl GyHKIUU. YacTUuHbIE TTpeebl,
BEPXHHUI U HIDKHUH MTPeaesbl (QyHKIHH.

Tema 2.3. HenpepbIBHbIE PYHKIIHH

1. UccnenoBanne GpyHKIMU Ha HENpepbIBHOCTH. Kiaccuukanus To4ek pa3poiBa.

2. ColicTBa HEMPEPBIBHBIX (QYHKIUH.

Pa3zoen 3

Tewma 3.1. IlpousBoausie u nuddepeHiuanb

1. IlpousBoHas pyHKINH, €€ TeOMETPUICCKAN 1 (PU3HMUECKUIT CMBICI.

2. Texnuka nuddepeHrpoBaHus GyHKIIHA.

3. l'eomeTpudecKkue MPUIIOKEHHUS MPOU3BOAHON. [IpuOIMKEHHOE BEIYMCIICHUE 3HAYCHUH
byHKIHMi ¢ momolsio quddepeHInanoB.

4. Beicte npousBoiHbie. Bricmue nuddepennuansr. opmyna Jleitbauna.

Tema 3.2. OcHOBHBIE T€OpEMBI 0 U PepeHIUpPyeMbIX GYHKIHIAX

1. Teopemsl Depma, Pomms, Jlarpamka, Komm. Teopema lapOy o mpomMeXyTOYHBIX 3HAUE-
HUSIX IPOU3BOIHOM.

Tewma 3.3. IlpaBuna Jlonurans

1. ITepBoe npasunoJlonurans

Bropoe npaswiio Jlonurans

Heomnpenenennoctu qpyrux BUIOB.

Tewma 3.4. ®opmyna Teiinopa

1. Pa3noxeHne OCHOBHBIX 3JeMEHTapHbIX QpyHKLuH o Gpopmyine Telnopa. Ilpumenenne Gpopmybt
Tetinopa ayisa BerauciaeHus npenenon. [IpubanxeHHbIe BEIYUCICHUS ¢ TOMOIIBIO hopmMyIsl Teimopa.
Tema 3.5. Ilpunoxenus auddepeHnnanbHOro HCYUCICHUS K UCCIET0BAaHUIO (DYHKITHIA.

1. HaxoxneHre mpoMeXKyTKOB MOHOTOHHOCTH U JIOKAJIbHBIX SKCTPEMYMOB (DYHKITHH.

2. HaxoaeHue rio0anbHbIX SKCTPEMYMOB (YHKIIMH, HENpepbIBHON Ha oTpe3ke. Haxoxaenue
TOYHBIX TpaHell PYHKIIUH.

3. HaxoxeHue BBIMTYKIIBIX (QYHKIUI U TOYeK reperuoa.

4. HepaBeHCTBO MeHCeHa U ero MpHUMEeHEHHs.

5. AcumnTotsl ¢pyHkimu. [Toctpoenue rpadukoB GyHKIMI C TOMOIIBIO TPOU3BOIHBIX.
Tewma 3.6. O0miee noHsATHE MIpEAea; Mpee o oase.

1. ITousitue 6a3sl. [Ipumepst 6a3. IIpenen uncnosoii pynkimu no 6aze. CBoiicTBa GyHKIMNA UMEIONIIUX
npenen no 6ase.

2. Ilpenen no I'eline. DKBUBaJIEGHTHOCTD JBYX ONPEAEICHUN MpEeiia B Cllydae CYETHO-TIOPOKAEHHBIX
0a3. DKBUBaJICHTHBIE 0a3bl, (QUIBTPHI.

2 CEMECTP



Paszoen 1

Tema 1.1. Heonpenen€uuplii UHTETpal

1. OcnoBHbIe onpeneneHust. CBONCTBA HEOIpeAeIeHHOT0 HHTerpana. Tabnuma nepBooOpa3HbIX
OCHOBHBIX JIEMEHTAPHbIX (DYHKIIMH.

2. HTerpupoBaHie METOJ0M 3aMEHbBI 1 METOAOM MOABeIeHHUs (PyHKIUH 1Mo 3HaK audde-pennunana.
3. UHTerpupoBanue GyHKIIUN 11O YaCTSIM.

4. aTerpupoBanue parMoHaIbHBIX (QYHKITHIA.

5. MHTerpupoBanue IpoOHO-IMHEHHBIX UPPAMOHATBHOCTEH.

6. luddepennnanbapii OMHOM.

7. nTerpupoBaHue KBaJIpaTUUHbIX UppamoHaibHocTel. [loacranoBku Diepa.

8. InTerpupoBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUI. Y HUBEpCaIbHasl TPUTOHOMETPUYECKAS
IIOJICTaHOBKA.

Paszoen 2

Tema 2.1. OnpenenéHublii UHTErpal

1. Haxoxaenue onpeeneHHbIX HHTErpaioB 1o ¢popmyie Heiorona-Jlelibauna. 3amena ne-peMeHHbIX
Y MHTETPUPOBAHUE I10 YaCTAM B ONPENEICHHOM UHTETpaIe.

2. 'eomeTpuyeckre U GU3NIESCKUE TPUIIOKEHUS ONPEIeIEHHOTO HHTerpaia. Brerancienue momanei
IUIOCKUX (PUTYp B AEKAPTOBBIX U MOJISIPHBIX KOOpAUHATaX. Bbiuncienue o6beMoB Tel U MIomaaei
noBepxHocTel BpaueHus. HaxoxxaeHue nenrpa macc.

3. HTerpall ¢ mepeMeHHbIM BEpXHUM IIpesieoM. HenpepbplBHOCTh MHTErpalla 110 BEPXHEMY TIPEIEIly.
JuddepennmrpoBanue HHTETpaja 1Mo nepeMeHHOMY MpeJIeIy.

Tewma 2.2. HecoOcTBeHHBIC HHTETPAIIBI

1. Beruncnenne HecOOCTBEHHBIX HHTETPAJIOB 0 (hopmyie Herotona-JleliOHuIA.

2. UccnenoBaHue Ha CXOJMMOCTb HHTETPAJIOB OT 3HAKOMOCTOSHHBIX (PYHKIMI ¢ 0JJHOM 0ocoOoi
TOYKOM.

3. UccnenoBanue Ha CXOUMOCTb HHTETPAJIOB OT 3HAKOIOCTOSHHBIX (PYHKIUI ¢ HECKOIBKUMHU
0COOBIMU TOYKAMHU.

4. UccnenoBaHue Ha CXOUMOCTh MHTETPAJIOB OT 3HaKoNepeMeHHbIX (GyHKuMi. [Ipu3naku AGens u
Jupuxie cXoquMOoCTH HECOOCTBEHHOI'O HHTETpaa.

5. AOcomoTHast CXOAMMOCTb HECOOCTBEHHBIX HHTerpanoB. Kpurepuii Komu cxogumocTu
HECOOCTBEHHOTO MHTErpaJa.

Tema 2.3. Metpudeckue npocTpaHCTBa

1. IlonATHE METpUYECKOTO ITpOCcTpaHcTBA. [I0HATHE HOPMUPOBAHHOIO MpOCTpaHCcTBA. [IpuMepsl
METPUUYECKUX U HOPMHUPOBAHHBIX TPOCTPAHCTB.

2. OkpectHOCTU. OTKpPBITHIE U 3AMKHYThIE MHOKECTBA, CBSI3b MEXK/1y HUMH. BHYTpeHHOCT®,
IIPOU3BOTHOE MHOKECTBO, 3aMBIKAHHUE, BHEIIHOCTh, TPAHUILIA.

3. IIpenen pyHkuMM co 3HAUEHUSIMU B METpUYeCKOM IpocTpaHcTBe. CBolicTBa npenena. [penen
nocienoBarenbHOCTU. [Ipenen pyHKIuM B TOUKe.

Tema 2.4. KoMnakTHOCTb B METPUUECKUX IMPOCTPAHCTBAX

1. ITontHbIe IpocTpancTBa. [IprMephl MOIHBIX TPOCTPAHCTB.

2. IIpenkoMITakTHBIE U KOMITIAKTHBIE MHOKeCTBA. KpuTepnii KOMIaKTHOCTH METPHUYECKOTO
npocTpancTBa. KoMIakTHOCTh B TEPMHUHAX MOKPBITHH.

Tema 2.5. HenpepsiBHbIE 0TOOpaKeHNS METPUUECKUX MPOCTPAHCTB

1. HenpepriBHOCTB B TOuKe. HenpepbIBHOCTh Ha MHOKECTBE. JIOKaIbHBIE CBOMCTBA HEMPE-PHIBHBIX
byHKIHIA.

2. OCHOBHBIE TEOPEMBI O HENPEpbIBHBIX (PyHKIMAX. CBOMCTBA PYHKINH, HENPEPHIBHBIX HA
KOMIIaKTax.

3. IlpuHIMIT CKUMAIOIIMX OTOOPAKEHUH U €ro IPUMEHEHUS.

Paszoen 3

Tema 3.1. IIpousBonusie U tuddepenransl GyHKIUNA MHOTHX TEPEMEHHBIX.

1. HaxoxieHre 4acTHhIX TPOU3BOIHBIX U TuddepeHnuanos neporo nopsaka. Mcciaenopanue
byHkuMi Ha T PepeHIUPYEMOCTb.



2. 'eomeTpuuecKkuii CMbICI YaCTHBIX MPOU3BOAHBIX. KacaTesbHas MII0CKOCTh, IOBEPXHOCTh YPOBHSI,
TPaJIUEHT.

3. Haxox/eHue yaCTHBIX MPOU3BOIHBIX U AU(D(HEepEeHIINaIOB BHICIIUX MOPSAKOB.

4. ®opmyina Teinopa a1t yHKIIMNA MHOTHX ITepeMeHHbIX. Mcrionb3oBanue popmyiiel Teinopa mis
IPUOIMKEHHBIX BBIUMCICHUH.

Tewma 3.2. JIokanbHbBIE SKCTPEMYMBI (DYHKITUH MHOTHX TIEPEMEHHBIX

1. HaxoxaeHue JTOKaJIbHBIX 9KCTPEMYMOB (DYHKIIMHA MHOTHX IT€PEMEHHBIX.

Tema 3.3. HesiBHBIC (DyHKITUH

1. HaxoxaeHnue yacTHBIX IPOU3BOIHBIX U Auddepennnanos HesBHo# pyHkiun. VccnenoBanue Ha
9KCTPEMYM HESIBHO 331aHHOM (DYHKITHH.

2. Haxo’kaeHre YaCTHBIX TPOM3BOAHBIX U AU epeHnnanoB cucreMa HesBHbIX (YHKINH.
['eomeTpryeckue NpuIoKEHUS TEOPUH HESIBHBIX (DYHKIINH.

3. 3ameHa nepeMeHHbIX B AU(PepeHIInaTbHBIX BRIPAKEHHSIX.

Tema 3.4. YCIOBHBII 3KCTPEMYM

1. HaxoxeHnue ycloBHBIX SKCTPEMYMOB METOJIOM CBOOOIHBIX AU (HepeHInaloB U METOAOM
MHOXkUTenen Jlarpanxa.

3 CEMECTP

Pazoen 1

Tema 1.1. Hucnosie psisl

1. UccnenoBanue cXOOQUMOCTH 3HAKOIIOCTOSTHHBIXPAAOB. [Ipu3naku cpaBHenus. MIHTerpanbHblii
npusHak Komm-Maknopena.

2. UccnenoBanue cXoIMMOCTH 3HaKonepeMeHHbIX psaoB. [Ipusnaku JleitOnuna, AGens u dupuxie.
AOCoII0THas CXOAUMOCTh PSJIOB.

3. UccnenoBanue cXOAMMOCTH IBOWHBIX U IIOBTOPHBIX PSI/IOB.

4. UccnenoBanue cX0AUMOCTH O€CKOHEUHBIX MTPOU3BEACHUM.

Pazoen 2

Tema 2.1. @yHKUMOHAIbHBIE OCIEI0BATEIBHOCTH U PSI/IbI

1. HaxoaeHne MHOXKeCTBA CXOJMMOCTH (DYHKIIMOHAJIbHOW MOCIEI0BATEIBHOCTH U €€ Ipe-A1eIbHON
GYHKIIH.

2. UccnenoBanue Nociae0BaTeNbHOCTU (YHKIMN HA PABHOMEPHYIO CXOAUMOCTb.

3. UccnenoBanue (pyHKIIMOHAIBHOTO psAjla Ha paBHOMEpHYI0 cxoauMocTb. [Ipusnaku Beliepmirpacca,
Abens u [lupuxie paBHOMEPHOU CXOAUMOCTH (yHKLIMOHANBbHOTO psaa. Kpurepuii Komu
PaBHOMEPHOM CXOIMMOCTH (PYHKIIMOHAJIBHOTO pAJa.

4. IlpenenpHBbIi IEpexo MO 3HAKOM MHTETpasla U Ipou3BOAHON. [lowieHHOEe HHTErpupOBaHNE U
muddepeHIpoBaHUE.

Tewma 2.2. CreneHHbIe psibl

1. HaxoxeHue paanyca 1 HHTEpBajia CXOJAUMOCTH cTeneHHoro psana. @opmyna Komu-Anamapa.
JlelicTBUA CO CTENIEHHBIMU PsIaMH.

2. Pap Teiinopa. Pa3noxxenne oCHOBHBIX dJIeMEHTapHbIX PyHKIui B psij Teitnmopa. Pa3noxenue
byukuunit B psg Teitnopa.

3. CymmupoBaHue cTeneHHbIxX psaoB. opmyssl Ditnepa. CBoiicTBa runepOoinyecKux QyHKINH.
Tema 2.3. Psaaet Oypre

1. Paznoxxenue pynkimii B psig Oypbe Ha MpoMexyTKe [-7, Tt]. Pa3noxkenne mo cuHycam U 1o
KocuHycaM. Pa3noxenue (GpyHKIUI B TPUTOHOMETPUYECKHIA PsiJl Ha TPOU3BOJILHOM IPOMEKYTKE.

2. [lounennoe unTerpupoBanue u quddeperunponanue psaoB Pypre. Cymmuponanue psagoB Dypee.
Pa3zoen 3

Tewma 3.1. UnTerpanel, 3aBucsAue oT napaMeTpoB

1. UccnenoBanne paBHOMEPHOM CXOMMOCTH ITapaMETPUUECKUX UHTETpasloB. MIHTerpupoBanue u
muddepeHIMpoBaHIE UHTETPAJIOB IO MapaMeTpy.

2. Beluncnenue onpeeaeHHbIX UHTErpajioB METOI0M BBEACHHUS ITapaMeTpa.

Tewma 3.2. DlinepoBsl HHTErPAIIBI

1. F'amma-¢ynxmus. bera-gynkius. Beruncienne onpeeneHHBIX HHTETPAIOB C MOMOIIIBIO raMMa- 1
OeTa-PyHKIIHA.



Tema 3.3. [IpeoOpazoBanue Dypre

1. CroiicTBa mpeoOpazoBanust Oypre. Dopmyia oOpaieHus.

2. Haxoxaenue npeobpazoBanuii dypoe.

Tema 3.4. ACHMOTOTHYECKHUE PA3TI0KECHUS

1. HaxoxaeHne acMMOTOTHYECKUX pa3sioskeHui GpyHKiwid. JlefcTBYUS HaJ aCHMITOTHYECKUMH
Pa3I0KEHUSAMMU.

2. ®opmysia cyMMupoBaHus Jiliiepa-MakiiopeHa.

3. Haxox1eHne acuMIITOTUK IMapaMeTpUUYeCKUX UHTerpainoB. Jlemma Barcona u meron Jlamnaca.
4 CEMECTP

Pazoen 1

Tema 1.1. Mepa Xopaana

1. Kpurtepuii usmepumoct MHOkecTBa 1o JKopaany. CBoHCTBa MU3BMEPUMBIX MHOKECTB. Mepa
IPSIMOTO ITPOU3BENECHUS MHOKECTB. BaxkHelne npuMepsl H3MEPUMBIX MHOXKECTB.

Tema 1.2. Kpartuslii uaterpan Pumana

1. CBeneHue ABOMHOIO UHTErpaja K HOBTOpHOMY. [lepemena nmopsika HHTErpupOBaHus B JBOMHOM
UHTETpaIe.

2. 3aMeHa IepEMEHHBIX B IBOITHOM MHTETpalie.

3. CBeneHue TpOMHOIO UHTETpasla K NOBTOpHOMY. [lepemena nopsiika UHTErpupOBaHUs B TPOMHOM
UHTETpae.

4. 3aMeHa epeMEHHbIX B TPOMHOM MHTErpase.

5. 'eoMeTpudeckuii ¥ PU3UUECKHU MPUIIOKEHHS TBOWHBIX M TPOHHBIX HHTETPAJIOB.

Tema 1.3. HecoOGcTBEHHBIE KpaTHBIE MHTETPAIbI

1. UccnenoBanue Ha CXOAMMOCTb HECOOCTBEHHBIX KPATHBIX HHTETPAJIOB.

Pazoen 2

Tema 2.1. Kpussie

1. I[TapameTpu3anus INIOCKUX U IPOCTPAHCTBEHHBIX KPUBBIX.

2. Haxoxnenue JUIMH KpuBBIX. HatypanbpHas napameTpu3arusi.

Tema 2.2. KpuBosMHENHBIE HHTETPAJIBI

1. Beruncienrne KpuBOJIMHEWHBIX NHTETPAJIOB MIEPBOTO POJIa.

2. Beruncnenue KpuBOJMHENHBIX HHTErPaIOB BTOPOTO poja.

3. ®u3nyeckue NpUIOKEHHUS] KPUBOJIMHEHHBIX HHTETPAJIOB.

Tema 2.3. IloTeHnanbHbIE BEKTOPHBIE MOJIS

1. ITpoBepka ycnoBuii nonHoro Auddepernraina B OAHOCBI3HONW 001aCTH.

2. ®opmyina HetoToHa-JleiiOHumIa 11 GyHKIMN MHOTHX NepeMEHHBIX. POTOp BEKTOPHOIO MOJI.
[{upKkynsauus BEKTOPHOIO OIS BAOJb 3aAMKHYTOW KPUBOIA.

Tema 2.4. ®opmyna ['puna

1. Boruncnenue 1BOMHBIX MHTETPAJIOB ¢ MOMOLIbIO (opMyiibl ['prna. Beruncienue miomaae npu
MOMOIIM KPUBOJIMHEHHBIX UHTErpanoB. Pasznuunblie hopmel 3anucu Gpopmyiisl ['puna.

Pazoen 3

Tema 3.1. [ToBepxHocTH

1. [TapameTpu3anys HOBEPXHOCTEM.

2. HaxosxaeHune KacaTelbHOH IMJI0CKOCTH U HOpMalll. BeIuucienue nepBoi KBajpaTuyHoi Gopmy
MOBEPXHOCTH.

3. Beruncnenue niomanei moBepXHOCTEN.

Tewma 3.2. IToBepXHOCTHBIE HHTETPAIBI

1. BoruncneHue MoBEpXHOCTHBIX HHTErPAJIOB MIEPBOIO POJA.

2. BeruucieHre moBepXHOCTHBIX WHTETPAjIoOB BTOPOTO POJA.

3. l'eomerpuyeckue u GU3NUIECKUE MPUITIOKEHUS TOBEPXHOCTHBIX HHTETPAJIOB.

Tema 3.3. ®opmyna Ctokca

1. Beruncnenre moBepXHOCTHBIX MHTETpasioB MpH rmoMoInu ¢popmyisl Ctokca. Paznuynsie Gpopmer
3anucu ¢popmynsl CTokca.

Tema 3.4. ®opmyna ["aycca-Octporpaackoro



1. BeruncneHmne moBepXHOCTHBIX UHTErPAIOB MpH oMo ¢popmyiisl Octporpanckoro-Iaycca.
Brruncnenue 06beMOB IpU MTOMOLIY IOBEPXHOCTHBIX UHTErpanoB. Paznuunbie popMmbl 3anucu
dopmynsl Octporpaackoro-I"aycca.
Tema 3.5. O6mas ¢popmyna Ctokca
1. BeruncneHne BHEIIHETO IPOU3BeIeHUs U BHemIHero auddepennuana nuddepeHnanbHbIX GopM.
2. 3aMeHa nepeMeHHbIX B tuddepeHImanbHon Gopme.
3. O6mas ¢popmyna Crokca. Jlemma Ilyankape. @usndeckue nprioxenus quddepeHnamTbHbIX
dbopm.
7. Tembl 1adopaTopHBIX padoT (JIabopaTopHBIi NPAKTHKYM)
He mpexycmoTpens! yaeOnbiM mianom OOIN.
8. [IpumepHasi TeMaTHKAa KypPCOBBIX padoT

He mpexycmoTpens! yaeOnbiM mianom OOIT.

5.00pa3oBaTe/ibHbIEe TEXHOJIOTUH

AKTUBHBIE W HHTEPAKTUBHBIC (DOPMBI: JIEKIWHU, MPAKTHYECKHUE 3aHATHS, KOHTPOJIBHBIE PpaboTHI,
KOJUIOKBUYMBI, 3a4€Thl U DK3aMEHbl. B Te4eHHE CEMECTPOB CTYIEHTHI pELIAOT 3a4aud, YKa3aHHBIC
[IPEI01aBATEIIEM.

6.YueOHO-MeTOIMYECKOE oO0ecneyeHHe CaAMOCTOSATEIbHO padoThl cTyAeHTOB. OueHOYHbIE
CpelCTBA [IJIsl TeKYylLIero KOHTPOJIsI YCIeBAeMOCTH, NMPOMEXKYTOYHOH aTTecTalMU IO HTOram
OCBOEHHUS TMCUMILIUHBI.

6.1. Ilnan camocTosITE/ILHOI PadoOTHI

Ne i/ HaunmeHoBaHMe TeMbI Bua camocTosiTe/ibHOI padoThI

Cemectp-1 DNEeMEHTHI TEOPUH KonTponbHnas padora Ne 1
MHO€ECTB.

1.1--1.3

JlelicTBUTENIbHBIEC YHCIIA.
Yucnosbie GyHKITUH.

2.1-3.1 [Ipenen uncnoBoi HccnenoBaTensckas JoOMaIIHssS
IMOCJICA0BATCIBPHOCTH. pa60Ta Nol

IIpenen uncnoBoit
GyHKIIH.
IIpousBoaHas u
nuddepenmman.
3.2-3.4 OCHOBHBIE TEOPEMBI O KonTtponbHast padora Ne2
b hepeHIMpYEeMbIX
bynkusx. [Ipasuio
Jlonurana. ®opmyna

Tenopa.
3.5-3.6 Jlpunoxenue UccaenoBarenbckast JOMAIIHSS
1 hepeHIMATEHOTO pabora Ne2

UCUMCIIEHUS K
UCCIIEIOBAaHUIO (DYHKITUH.
OO0r1iee MOHATHE Mpeea.
Cemectp-2 Heonpenenennsiit KonTtponbHast padora Ne 1
uHTerpai. OnpeneneHHblIin
11,2122 unterpain. HecoGcTBeHHbIE




UHTErPAJIbI.

2.3,25,31

Mertpuueckue
IIPOCTPAHCTBA
.HenpepbIBHOCTB CI10KHOM
¢ynkunu. OyHKuun
MHOTHUX IEPEMEHHBbIX.

Teopernueckuii Tect Nel

3.2,3.334

[IpousBogHbIie 1
muddepeHmans GyHKIUH
MHOI'MX [IEPEMEHHBIX.
®opmyna Teitopa.
JlokanbHbIE SKCTPEMYMBI.
Y CII0BHBIN 3KCTPEMYM.

KontponbHas padota No 2

Cemectp-3

11,21,

YucnoBele psijibl.
DyHKIHMOHAIbHBIE
IMOCJICIOBATEILHOCTH 1
pAIBI

KontponbHas padota Ne 1

2.2-2.3

Crenennsie psaabl. Psnbl
®Dypse

HccnenoBaTenbckas JoMarHss
paboTta Nel

3.1-34

WHTerpaisl, 3aBUCSIINAE OT
napameTpoB. DIJIepOBBI
WHTETPaJIbI.
[Tpeo6pazoBanue Dypoe.
AcUMIOTOTHUYECKHE
pa3I0KEHHUSI.

Teopetnueckuit Tect Nel

Cemectp-4

11,12, 21,

Mepa Xopnana. Kpatueie
uHTEerpansl Pumana.
KpaTtHble HecOOCTBEHHBIE
WHTETPaJIbL.

Teopetnueckuit Tect Nel

2.2-2.4

KpuBonuHelinbie
UHTErPaJIbL.
IToTenumanbHbIe
BEKTOpHBIE 110J1s1. Popmya
['puHa.

Teopetnueckuit Tect Nel

3.1-3.3

IToBepxHOCTH.
IToBepxHOCTHBIE
uHrerpaisl. opmyia
Crokca.

HccnenoBaTenbckast qoManiHss
paborta Ne 3

3.4-3.5

®opmyina ["aycca-
Octporpaackoro. O6mas
dbopmyna Ctokca.

KonTposnbnas pabora Ne 1

OHCHO‘IHLIC CpeacTea AJid TEKyHIEro KOHTPOJIsA YCIIEBAEMOCTH U HpOMe)KyTOqHOﬁ aTrecralumn

Kpurtepun onieHKH NpoMe;KyTOYHOM aTTecTanum B opme 3ayera




Ornenka

XapakTeprucTuka TpeOOBaHHM K pe3yJIbTaTaM aTTecTaluu B (hopme 3auera

«3auTeHOY TeOpeTI/IquKOG COACPpKaHNEC KypCa OCBOCHO IMOJIHOCTBIO oe3 Hp06eHOB ni B

1[EJIOM, WJIA OOJIbIIIeH YacThi0, HEOOXOIUMBIC TPAKTUYECKHE HABBIKU PAOOTEHI C
OCBOCHHBIM MaTepHajoM C(HOPMHUPOBAHBI WK B OCHOBHOM C(OPMHUPOBAHBI,
BCE WJIH OOJIBIIIMHCTBO MPEyCMOTPEHHBIX pabouei mporpaMMon y4eOHbIX
3aJIaHUH BBIMOJIHEHBI, OT/ICIbHBIC U3 BBIIOJHECHHBIX 3aIaHUH COJIEPIKAT
OIIIMOKHU.

«He 3auTeHo»

Teoperuueckoe cogepxaHue Kypca OCBOCHO YaCTUYHO, HEOOXOJUMbIE HABBIKU
paboThl HEe chOopMUPOBAHBI UK CHOPMUPOBAHBI OTAEIbHBIEC U3 HUX,
OOJILIITMHCTBO MIPEIYCMOTPEHHBIX paboueil ydeOHOH ITporpaMMoil 3ajaHnuid He
BBINOJIHEHO MO0 BBIMOJIHEHO C TPyObIMH OIIMOKaMHU, KAa4eCTBO UX
BBITTOJIHEHUS OIICHEHO YHCIIOM 0aJllIoB, OJIM3KHUM K MUHUMYMY.

Kpurepun onieHkn nNpomMe;KyTo4HOM aTTecTaliuM B popMe IK3aMeHA

Orenka

XapakTeprucTuka TpeOOBaHMH K pe3yibTaTaM aTTecTaluu B hopme
JK3aMeHa

«OTInYyHO»

Teopernueckoe conepkaHHe Kypca OCBOCHO IIOJHOCTBIO  0€3
npoOesioB, CUCTEMHO W TIIYOOKO, HEOOXOJIMMBbIE MPaKTUYECKHE HaBBIKU
paboThl C OCBOCHHBIM MaTepHalioM c(hOpMHUPOBaHBI, BCE MPEILyCMOTPEHHbBIE
paboueii yueOHOM mporpaMMoil yueOHbIe 3a/1aHHs BHITOJIHEHBI 0€3yIpeyHo,
KauecTBO MX BBIMIOJIHEHUS OIEHEHO YHUCIOM 0aljioB, OJH3KUM K
MaKCHUMYyMYy.

«Xopouo»

Teopernueckoe copepkaHue Kypca OCBOEHO B IiefioM 0e3 mpoOernos,
HE00XO0/IMMBbIe TPAKTUYECKHUE HABBIKU PaOOThl C OCBOCHHBIM MaTepUalIOM B
OCHOBHOM  C(OPMHUPOBAHBI, MpelyCMOTpeHHbIe  pabouell  y4eOHOI
MporpaMMoil yueOHbIe 3a/laHusl BHIMOJIHEHBI C OT/EIbHBIMA HETOYHOCTSIMH,
KauyeCTBO BEBIMOJHEHHUS OOJBIIMHCTBA 3aJaHUN OLIEHEHO YHMCIOM OallIoB,
OJIM3KUM K MaKCUMYyMY.

«Y IOBIETBOPUT
€JILHOY

Teoperndeckoe conep)kaHHe Kypca OCBOEHO OOJNBIIEH 4YacThio, HO
npoOesel  HEe  HOCAT  CYHIECTBEHHOTO  XapakTepa, HE0OXOIUMBbIe
MPAKTUYECKHE HABBIKM PAa0OTHI C OCBOCHHBIM MAaTEPHaIOM B OCHOBHOM
c(OopMHpOBaHbI, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX paboyeil yueOHOM
porpaMMoil y4eOHBIX 3a/laHUi BBIIOJIHEHBI, OTJENIbHbIE U3 BBIMOJIHEHHBIX
3aJJaHUN coJepKaT OLTUOKH.

«Heynosnersop
UTEIILHO»

Teopernueckoe  cojepkaHue  Kypca  OCBOGHO  YacTHUYHO,
HE0O0XO/MMBbIE HAaBBIKM pabOThl HE C(HOPMHUPOBAHBI WM CHOPMHPOBAHBI
OTIENbHbIE U3 HUX, OOJNBIIMHCTBO NPEAYCMOTPEHHBIX paboueilt yueOHOI




nporpaMMoil y4eOHBIX 3a/JaHUil HE BBINOJHEHO JHOO BBIIOJIHEHO C
rpyObIMH OIIMOKaMH, KQ4eCTBO WX BBITIOJHEHHUS OIICHEHO YHCIIOM 0aslioB,
OJIU3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHusl 110 OPraHU3ALUHM CAMOCTOSATEJbHOI Pa00ThI CTYACHTOB

CamocrosTenbHas paboTa SBISETCS OJHUM U3 BHJIOB YUEOHOW JEATENbHOCTH OOydaroluxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbBHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO
H0JX0/1a K PELIEHUI0 IPo0seM yueOHOro U NpoecCHOHATBHOTO YPOBHS.

AyauTopHas caMoCTosTeIbHas paboTa 1o y4eOHON JUCIMIUIMHE OCYIIECTBIIICTCS Ha YY4EOHBIX
3aHATHUAX O] HENOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJaBaTessl U IO €ro 3a/laHuIo.

BaeaynuTopHas camocTosiTeNibHasi paboTa BBIMOIHACTCS 10 33/1aHUI0 TpenojaBarenis 0e3 ero
HENOCPEACTBEHHOIO yYacTHUs.

Bunpl 3amanuii Uil BHEAyIUTOPHOM CaMOCTOSTENILHOW paboThl, MX XapakTep, YYUTHIBAThH
cneunuky u3ydaeMoi yueOHON TUCIMITIMHBI, HHAUBUIYaIbHbIE 0COOEHHOCTH 00Y4aroLerocs.

KoHTponbs camMocTosITenbHON padOTHI U OLIEHKA €€ Pe3yJIbTaTOB OPraHU3YeTCs KaK eIMHCTBO
IBYyX (hopM:

1.caMOKOHTpPOJIb U CAaMOOIIEHKA 00y4aroLIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPEMoiaBaTelIs.

Opranu3anus 1 pyKOBOJACTBO ayAUTOPHOI CaMOCTOSITeIbHOI PadoThl

AynuTOopHas caMOCTOsATeNbHAas padoTa MO JUCLUIUIMHE BBINOJHSACTCS Ha YyYEOHBIX 3aHATHAX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOABATEINS U IO €r0 33JJaHUIO.

OCHOBHBIMH BHJIaMH ayAUTOPHON pabOThI CAMOCTOSTENILHONU PaOOTHI ABJISIFOTCSA:

- BBITNIOJHEHUE JIA0OPATOPHBIX M IMPAKTHYECKHX DPAOOT OCYIIECTBIISICTCS HAa JaOOpAaTOPHBIX M
IPAaKTUYECKUX 3aHATHSX B COOTBETCTBMM C rpadukoM ydebHoro mpouecca. i obecneueHus
CaMOCTOSITENIbHOW  pabOoThl TpenoJaBaTeIsiIMA  pa3padaThIBAIOTCS METOJUYECKHE YKa3aHHsS 10
BBINOJIHEHUIO JTAOOPaTOPHOH /MpaKTUYECKOM padoThI.

Pabora ¢ nuTeparypoil, ApyrMMyU UCTOYHHKAMH MH(POPMAIUH, B T.4. SJEKTPOHHBIMH, MOXKET
peaIn30BbIBATbCS HAa CEMHHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKM HH(POpPMALUU
MOTYT OBITh NPEACTABIEHbl HAa OYMa)KHOM W/WJIM 3JIEGKTPOHHOM HOCHUTENSX, B TOM YHUCIIE, B CETH
WNHurepHer.

[TpenogaBarens GpopmMyaupyeT 1esb padoThl C JAHHBIM U UCTOYHUKOM HMH(OpMaLUU, ONpPEeIIsieT
BpeMs Ha MpopaboTKy JOKyMEHTa U (hOpMy OTYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBIMOJIHEHHBIX 3aJIaHUI Yallle BCEro MCIOJIb3YyETCSI Ha CEMHUHAPCKOM,
NPaKTUYECKOM U APYTUX BUAaX 3aHATHH. [IpoGneMHas /cuTyaniMoHHas 3a/1a4a JODKHA UMETh YETKYIO
(GOpMyIIMPOBKY, K HEW JTOJIKHBI ObITh ITOCTABJIEHBI BOIPOCHI, OTBETHI HA KOTOPbIE HEOOXOIUMO HANUTH
u oOocHOBaThb. KpuTepuu OLEHKHM NpPaBUIBHOCTH peIIeHUs NpoOJIeMHOM/CUTYyallMOHHOW 3ajauu
JIOJI’KHBI OBITh U3BECTHBI BCEM 00yUarOIUMCS.

Oprannsanus 1 pyKoBOJCTBO BHeayIMTOPHOI padoThl

BueayauropHasi caMmocTosTenbHasi padoTa BBIIOJIHSAETCS MO 3a/IaHUIO MpernojaBaTelis, HO 0e3
€ro HEMOCPEICTBEHHOI'O Y4aCTHsl.

[Ipu mnpenpsBIEHUW BHUAOB 33JaHU HA BHEAYJUTOPHYIO CaMOCTOATEIBHYIO pPaboTy
pEKOMEH/yeTCs HCIOJIb30BaTh (P PepeHIIMPOBaHHBIA IMOAX0J K YPOBHIO TMOATOTOBIEHHOCTH
oOyuaromierocs. [lepen BbIMOIHEHHEM BHEAYJUTOPHOW CAMOCTOATEIBHOW paboThI MpenojaBaTelb
IIPOBOAMT KOHCYJIBTALMIO C ONPEIEICHUEM LIETIU 3aJaHusi, €r0 COJEP)KaHUsA, CPOKOB BBIIIOJHEHUS,
OpUEHTUPOBOYHOTO 0ObeMa paboThl, OCHOBHBIX TpeOOBaHUI K pe3ylbTaTam padOThl, KpUTEPHEB
OLIEHKH, (OpM KOHTpOJS W TEepeuyHs JUTeparypsl. B mpolecce KOHCYNbTallMM IpenojaBaTeib
IpeIynpexaaeT 0O BOSMOKHBIX TUITHYHBIX OIIMOKAX, BCTPEUAIOIINUXCS MPY BHIMOIHEHUN 3a/IaHUS.

Jns  MeTtoguueckoro obOecneueHHs] M PYKOBOJACTBA CaMOCTOSATENBbHOM  paboToit B
00pa3oBaTeIbHOM YUPEKIECHUN pa3padaThIBAIOTCS YUEOHBIC MOCOOMS, METOIUUECKHE PEKOMEHTAINHI
[0 CaMOCTOSATENbHON MOATOTOBKE K Pa3jIMYHBIM BUAAM 3aHATUH C yYETOM CIELUAIBHOCTH y4eOHOM
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JTUCLUTUTMHBI, OCOOCHHOCTEH KOHTHMHIEHTAa CTYACHTOB, O0bEMa M COJCPKAHUS CAMOCTOSITEIHHOMN
paboThI, GOpM KOHTPOJISI U T.II.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUIYAIbHO WIIM IPYNIIaMHU CTYIEHTOB
B 3aBUCUMOCTH OT LEeJIH, 00beMa, KOHKPETHOW TEMAaTUKU CaMOCTOSATENIbHOW paldoThl, ypOBHS
CJIO’KHOCTH, YPOBHS IIOATOTOBIEHHOCTH 00YYaIOIIHXCS.

Bunamu 3ananuii 115 BHEay IMTOPHOM CaMOCTOSITEIbHOM paOOThl MOTYT OBITh:

- 0 OBJAJCHHS 3HAHUSMH: YTEHUS TEKCTa; COCTABJICHMSA IUIaHA TEKCTa; rpadudeckoe
n300pakeHre CTPYKTYpbl TEKCTa; KOHCIIEKTUPOBAHME TEKCTa; BBIIMCKM W3 TEKCTa; pabora co
CIIOBapsIMM M CIPaBOYHMKAaM; Y4yeOHO-HCCle[oBaTelbCcKasi padoTa; MCIONb30BaHUE ayAHO U
BUJICO3aIMCEH, KOMIIBIOTEPHOM TeXHUKU U IHTEpHET pecypcoB U Ap.;

- U 3aKPETUICHUS] U CUCTEMAaTH3alluy 3HaHUi: paboTa ¢ KOHCIEKTOM JIEKIIMHU; TOBTOpHAs padoTra
HaJl y4eOHbIM MaTepuaioM; COCTaBJICHUE IJJaHa, TE3UCOB OTBETA; COCTaBIEHHE Tabuul, pedycos,
KpOCCBOPZIOB, [JOCCapus JUlsl CUCTEMaTH3aluu Y4eOHOro Marepuaia; H3y4eHUe CIIOBapen,
CIPaBOYHHUKOB; OTBETHl HAa KOHTPOJIbHBIE BOINPOCHI; aHAJIUTHUYECKass 0OpaboTKa TEKCTa; MOArOTOBKA
COOOILICHNH K BBICTYIIJICHUIO HA CEMUHApE, KOH(PEPEHIINH; TOIrOTOBKA

pedepatos, 10KIa0B; cocTaBieHue Ouorpadui, 3a1aHuii B TecToBoi (hopme U Ap.

- g (HOpMHUpPOBaHHMS YMEHHH: pEIICHHWEe 3aJad W YHOPaXHEHUH 10 o0pasiy; pelieHue
BapUaTUBHBIX 3a/1a4 U YIIPAKHEHUH; COCTaBJIEHUE CXEM; PEellIeHHE CUTYAMOHHBIX POU3BOACTBEHHBIX
3a/1a; OJArOTOBKA K JIEJIOBBIM M POJIEBBIM UTPaM; IPOEKTUPOBAHUE U MOJIECIMPOBAHNE PA3HBIX BUIOB U
KOMITOHEHTOB IPO(ECCUOHAILHON JEesTEIbHOCTH, MOATOTOBKA MPE3EHTAIMM, TBOPYECKUX MPOEKTOB;
MOJIrOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-IKCIIEpUMEHTAIbHAA paboTa; MPOSKTUPOBAHNE U
MOJICJIMPOBAHKE PA3HBIX BUJOB U KOMIIOHEHTOB IIPO(ECCUOHAILHON AEATEIbHOCTH U JP.

Jnsa  obecrnieueHuss  BHEAyIUTOPHOM  CaMOCTOSITENbHOM  paboOThl MO  JUCHUILIMHE
npernojiaBaTeneM paszpaldaTbiBaeTCs IEpeYeHb 3aJaHuil sl CaMOCTOSTEIbHOM pPabOThl, KOTOPBIi
HeoO0xo1uM 11711 3(h(HEKTUBHOTO yNpaBIICHUS TaHHBIM BHJIOM yUeOHOM NesITETbHOCTH 00YJatoIXCsl.

[IpenonaBaTens OCyIIECTBIIAET YIIPABIECHUE CAMOCTOATENbHOM paboTOM, peryiupyer ee 0o0beM
Ha OJIHO y4eOHOE 3aHATHE U OCYIIECTBISET KOHTPOJb BBITIOJHEHUS! BCEMU CTYACHTaMM TPYIIbL. Jlis
ynoOcTBa IMpernojaBaTellb MOXET BECTH BEJOMOCTb Yy4yeTa BBIIOJHEHMS MUHHUMyMa 3aJaHMi,
HEOOXOUMBI JUIs JOTyCKa K MTOTOBOW aTTeCTAllUU 1O JUCIUILIUHE.

B mnpouecce camocTosTeNnbHOW pabOTHl CTYJEHT NPUOOpPETaeT HABBIKM CaMOOPIraHU3ALUH,
CaMOKOHTpOJISl, CAMOYTPABJIEHUSI U CTAHOBUTCA aKTHBHBIM CaMOCTOSITENIBHBIM CYyOBEKTOM Y4eOHOM
JESATEIIBHOCTH.

CTyeHT caMOCTOSITENIbHO ONpENENsieT PEKUM CBOEH BHEAyAUTOPHON paboThl U Mepy TpyAa,
3aTpauvBacMOro Ha OBJAJACHHUE 3HAHUSAMU W YMEHUSMU IO KaKIOW JUCLMIUIMHE, BBIIOJHACT
BHEAY/IUTOPHYIO paboTy MO MHAWBUyaIbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW IOJIOTOBKH,
Oro/1KeTa BpeMEHH U JPYTUX yCIOBUH.

E>xeTHEeBHO CTYyAEHT [OJDKEH YJIENATh BBIIOJHEHUIO BHEAYJAUTOPHON CaMOCTOSITEIbHOU
paboThI B CpEeJHEM HE MEHEe 3 4acoB.

[Ipy BBINONHEHUHM BHEAYAUTOPHOM CaMOCTOSITENILHOM pPa0OTHl CTYJEHT HUMEET IpPaBo
oOpamatbesi K MPENoAaBaTeNio 3a KOHCYJbTAlMel C IeNbI0 YTOUYHEHMs 3aJaHusi, (popMbl KOHTPOIS
BBIMIOJTHEHHOTO 3aJaHusl.

6.3. Marepuanbl AJs1 NPOBEICHUS TEKYLIEro M IPOMEKYTOYHOI0 KOHTPOJS 3HAHUH
CTY/ICHTOB
Bonpoch! 1/151 OLIeHKU Ka4ecTBA 0CBOEHHUS TUCHUILINHBI

OmnpezneneHre MHOXECTBA, MOJMHOXeCTBa. MHOXKECTBO, OTPaHMYEHHOE CBEpXYy (CHHU3Y), MPOCTO
OTpaHHYEHHOE.

Onpeznenenye TOYHON BepXHEH (HUKHEN) rpaHd MHOXKECTBA.

Omnpenenenue NpocTo, CI0KHON, 00paTHON PyHKIIHH.

OnpezneneHye 4eTHON, HEYETHOM U IEPUONUECKON (DYHKIIUH.

Onpenenenue Bo3pacTarolei, yobIBaroIei, CTporo MOHOTOHHOM (DYHKIIMM B TOUKE, HA OTPE3Ke [a, b]

CnocoOnI 3a1anus GyHKIIUH.



B2 oo~

23.

24.
25.
26.

27.

28.
29.
30.
31.

32.
33.
34.
35.
36.

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

48.

49.

50.
ol

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

OnpezeneHue NoCiIeI0BaTEIbHOCTH.

Ornpezenenne mociae0BaTeIbHOCTH, OTPAHUYCHHON CBEPXY (CHU3Y), TPOCTO OTPaHUICHHOM.
Omnpenenenne 6eckoHeuHO OobIoN (0. 6.) TOCIET0BATENHPHOCTH (OECKOHEUHBIH Mpeaen).
Onpenenenne 6eCKOHEUHO Mol (0. M.) TIOCIIEIOBATEILHOCTH (HYJICBOM MPEIe)

Joka3atb TeopemMy 0 CyMMe JBYX 0.M. IOCJIEA0BATEIIbHOCTEH.

Jlokazatk TeOpeMy O pa3HOCTH JIBYX 0.M. IOCIICAOBATEILHOCTEH.

Jlokazate TeopeMy 00 OrpaHUYEHHOCTH JIBYX 0.M. IIOCIIEOBATEILHOCTEH.

Jlokazatk TeopeMy O MPOU3BEICHUH 0.M. Ha OTPAHUYCHHYIO MTOCIIEI0BATEIBHOCTD.

Jloka3zath TeopeMy o nepexoje 0.M. B 0.0 OcIe10BaTeIbHOCTh M HA000POT.

OnpezneneHne CXOMAIICHCS TIOCIE0BATEIIEHOCTH (KOHEYHBIH MTpe/Ie).

Jloka3zaTh OCHOBHYIO TEOPEMY O CXOISIIECIHCS MOCIeT0BaTEILHOCTH.

Jlokazatk TeOpeMy O €IMHCTBEHHOCTH IpeJeNia CXOAAIICHCS TOCIeI0BATEIBHOCTH.
Jlokazate TeopeMy 00 OrpaHUYEHHOCTH CXOJSIICHCS MOCIeT0BATEILHOCTH.

Jlokazate TeopeMy 00 apu(PMETHUECKUX JCUCTBUAX CO CXOASIIMMHUCS TOCICI0BATEIIBHOCTSIMHU.
JlocTaTouHble yCIOBUS OTCYTCTBUS MPEJIea MOCIeI0BATEIbHOCTH.

OnpezneneHue pacxoAsIIeics MocaeI0BaTeIbHOCTH.

n n- _1)" -
Jlokazarb OTCyTCTBUE IIpeEna NOCIEeN0BaTEIbHOCTH (_ 1) ’{2 ( }’ sin En 1 COS En

Omnpenenenue Bo3pacTarolie, yObIBaroIIeid, CTpOro MOHOTOHHOM MOCIe10BaTEIbHOCTH.
Ornpezerienre HEBO3PACTAIOIICH, HEYOBIBAIOIEH, MOHOTOHHOM MOCIE0BATEIIBHOCTH.
JlokazaTh TeOpeMy O CXOJUMOCTH MOHOTOHHOM OIpaHUYEHHOMN MOCIEeI0BATEILHOCTH.

1

Teopema 0 CXOAMMOCTH TocIea0BaTenpHocTH | 1+ —

n

Jloka3ate TeopeMy O Mpejiene IpoMeKyTOUHOM MOCIe10BaTeIbHOCTH.
Omnpenenenre KOHEYHOTO M OECKOHEYHOTO MPEJIENIOB (PYHKIIUU B TOUKE.
JlocTaTtouHble yCI0BUS OTCYTCTBUS Npenena QyHKIHH.

Haiitu npenen ¢pynkiun f (X) =sin x, f (X) =CcosX, npu X —> 0,
Ompenenenue 6.M. 1 6.6. GyHKIIUU B TOUKE.

Onpenenenue 6.M. QyHKIUH OAHOTO MOPSIKA.

Omnpenenenne SKBUBAJIEHTHBIX 0.M. QyHKIUI.

Omnpenenenue 6.M. GyHKIIMU O60JI€€ BEICOKOTO MOPSIKAa MATOCTH.
CBolicTBa 3Hauka o ( )

Omnpenenenue 6.0. pyHKIUI OJHOTO MOPAJIKA POCTA.

Omnpenenenue 6.0. GpyHKIUMU O0Jiee BEICOKOTO TOPSIKA POCTa.

Jloka3aTh IepBYIO TEOPEMY O CYIIECTBOBAHUU Mpeseia (yHKIUU B TOUKE.
Teopema 00 apudmeTndeckux JeHCTBUAX C mpeaenaMu QyHKIuUi.
Omnpenenenne 0THOCTOPOHHUX (IIPaBOTO U JIEBOTO) MPeesioB (YHKIUU B TOUKE.
Bropas Teopema o cymecTBoBaHUU Npeaena GyHKIUHA B TOUKE.

Jloka3zaTth Teopemy 00 apumMeTnyecKux IeHCTBUSX C HEMPEPHIBHBIMU (PYHKIIUSIMH.
Jloka3aTh nepBbIi 3aMe4aTelIbHbIN IIPEaeil.

JlokazaTb BTOPOI1 3aMeUaTesIbHbIN Mpeaell.

Tabnuia S5KBUBaJIEHTHBIX (DYHKIHH.

[TepBoe u BTOpOE OnpesiesieHns HenpephIBHON (QYHKIIUU B TOUKE.

Vccnenosath Ha HENPepBIBHOCTH GYHKIMIO Y =Sin NX, Yy =cosnx,y = x°,y =x*,y=e™ mpu xeR .

HccnenoBath Ha HENPEPHIBHOCTh QYHKINIO Y = In x pu X>0 .

Onpenenenue oJHOCTOPOHHEH (J1€BOI1 U IIPaBOif) HEMPEPHIBHOCTH (DYHKIMH B TOUKE.
Teopema 0 HEMPEPHIBHOCTH (PYHKIIMU B TOUKE.

Knaccudukanus Touek pa3pbiBa QyHKIUH.

HccnenoBaTh Ha HENPEPBIBHOCTD (DYHKIIMH:



.1 1 1x 1 1 1
y=sin=,y=cos—,y=e""y=——— y=arctg—,y = arcctg — B touke x=0.
X X 1+2 X X
e Jlokasarh TEOpEMY O HENPEPBHIBHOCTH CIOKHOU (DYHKIIUHU B TOUKE.
e Onpenenenne npon3BoaHON (pyHkMU. Ee reomeTpuueckuii u GU3NIeCKuil CMBICI.
e VYpaBHEHHE KacaTeJIbHOW M HOPMaJIU K TpapuKy (QyHKIIHH.
52. Onpenenenue nuddepenupyemoii GyHKIUM.
53. Jlokazatb Teopemy o auddepeHnupyeMocTr PyHKITUH.
54. Jlokasats TeopeMy 0 HenmpepbIBHOCTH U dhepeHuupyeMoil GyHKInu.
55. Onpenenenne nuddepernuana GyHKIuu.
56. Jloka3zats TeOpeMy O MPOU3BOIAHON CyMMBI M Pa3HOCTH JABYX (PYHKIIUIL.
57. Jlokazatb TeOpeMy O MPOU3BOTHOMN MPOU3BEICHHS IBYX (PYHKIIUH.
58. Jlokasars T€OpeMy O MPOM3BOAHOMN YAaCTHOTO ABYX (DYHKITHIA.
59. Ucxons U3 onpeaeneHus, HAMTH MPOU3BOIHYIO (DYHKITUH
y=x%y=x%y=x*y=sin ax,y:sin(axz),y:cosax,y:cos(axz),y:e

ax —ax?

y=e* y=2"*y=Innx
65.Tabmuia Mpou3BOIHBIX 3JIEMEHTAPHBIX (PYHKIUH.
66.Jlokazatb TeopeMy O MPOU3BOAHOMN CIIOKHON (PYHKITHH.
67./loka3atb TeOpeMy O IPOU3BOJHON OOpaTHOM (PyHKITUH.
68.Mcxons u3 TeopeMbl O MPOU3BOAHON 0OpaTHOW (YHKUMMU, HANUTH NPOU3BOAHYIO (YHKIUU
y = arctgx, y = arcctgx, y = arcsin X, y = arccos X.

69.0npenenenue napaMeTpUuecKy 3aJaHHON QYHKIUU.

70.11epBas nmpon3BoiHas NApaMETPUUECKU 3aJaHHON (PYHKIINH.
71.0nH0CTOpOHHUE (JIeBas U MpaBasi) MPOU3BOIHBIEC (DYHKIIUU B TOUKE.
72.TeopeMa 0 CyIIeCTBOBAHUH MPOU3BOJIHON (DYHKIIMH B TOUKE.

73.Haiitu npou3BoHy10 QyHKIMU Y = |X|, y= Ux?, y =X x* B TouKe x=0.

74.J1oka3aTh HHBApPUAHTHOCTH (hOPMBI IEPBOTO auddepeHIraa.

75.CBoiicTBa nepBbIX AU(PHEpEeHIINATIOB.

76.Tabmua nepsbix AuddepeHnnanos.

77.0npeaenenne Bo3pacTaroIie, yobIBaromei, CTporo MOHOTOHHON (DYHKITMHU B TOUKE.

78./loka3aTh TeOpeMy O JOCTaTOYHBIX YCIOBHSX MOHOTOHHOCTH AupdepeHuupyeMoi (yHKUIUU B
TOYKE.

79.0mpenenenne ToueK JOKaIbHOTO MaKCUMyMa, MUHUMYMa, SKCTpeMyMa (QyHKIIHH.

80.Joxazate Teopemy depma (0 HEOOXOOUMBIX YCIOBUSAX OJKCTpeMyMa auddepeHunpyemoit
GyHKIHN).

81.0mnpenenenure cTaiimoHapHOU TOUKU AU dHepeHIupyeMont PyHKITUH.

82.Jlokxazates Teopemy Pomnst (0 Hylie mpOU3BOAHON).

83.Jlokazatek Teopemy Jlarpanxa (popMyiia KOHEUHBIX MPUPAIICHUT ).

84.Jlokazate Teopemy Komm (06061meHHas popMyia KOHEUHBIX TPUPALICHUN).

85.I1paBuiio Jlonurans.

86.@opmyna Telnopa.

87 Hanucars mepBble TpU HEHYJIEBBIX wieHa psija Teitnopa Gpyrkiuu y = X*,y = X° B Touke X, =1.

88.®opmyiia MakiopeHa.

89.Hanucatp nepBbIe TpU HEHYJIEBBIX qyieHa psina Maknopena byHKIMN
y=(-1"y=(x-1"y=(x-1.

90.Jlokazath TeopeMy 0 HEOOXOAMMBIX YCIOBUSAX dKCTpeMyMa (QyHKIIUU.

91.0mpenenenne KPUTHUECKONW TOUKU (PYHKITUH.

92.JlokazaTb TeOpeMy O IOCTATOUYHBIX YCIOBUAX dKCTpeMyMa (QyHKIIHU.

93.0mpenenenue BhITYKIION (BOrHYTON) TuddepeHIpyeMoil GyHKIHUH.

94.Teopema 0 TOCTaTOUHBIX YCIOBUSX BBIMTYKJIOCTH (BOTHYTOCTH) AU PepeHInpyeMoil PyHKINH.

95.0mpenenenue Touku nepernda quddepeHpyeMon GyHKIHH.
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96.HeoOxoanmble ycnoBus TOUKHU neperuda auddepenunpyemoit GyHKINU.
97.JlocTaTo4HbIC YCIOBUS TOUKH neperuoda nuddepennupyemMoit GyHKINH.
98.0rmpenenenne HakJIOHHOW (TIPaBOM, JIEBO) M BEPTUKAILHON aCUMIITOT rpaduka QpyHKIUH.

99.TeopeMa 0 HaKJIOHHOM acUMNTOTE Tpaduka GyHKIHH.

,Z[OHOJIHI/ITCJIBHLIG BOIIPOCHL

Bcesikast mu quddepennupyemast GyHKIUS SIBISETCS HENPEPHIBHON ?
Bcesikas u HenpepbiBHasT QYHKIHS SIBIISIETCS TUGGEpeHIIMPYEMOi?
Bcesikast mu quddepennmpyemast B Touke GyHKIHS UMEET KacaTeIbHYIO K TpaQuKy B 3TOH Touke?

Besikas mu ctanmoHapHasi TOUKa SIBJISIETCS KpUTUYECKON?
Bceskas m KpuTHdeckas TOUKa sBJIETCS CTAllMOHAPHON?

CymecTByeT 1 KacatenbHas K rpaguky auddepenunpyemoii GpyHKIMU B TOUKe mepernda?
B mo0oii 1 KpUTHYECKOM TOYKE CYIIEeCTBYET KacaTelbHasl K Tpaduxy?
B mo0oii i cTanimoHapHOM TOYKE CYIIECTBYET KacaTelibHas K Tpaduky?

KonTposabHbie padoThI

KonTponbnas padota Ne 1.

Brruncnenue npenenos.

Mart. AHanus. Nel

Bbluncnntb npegensi:

2 X
i X“+Xx+1
im|————
X—>o0 X2+1

. (- Vx)In(x)

2) 1 X =2x% +2x% —2x+1

1

lim (cosZﬂx)‘g(X‘l)

3) x—1

3x2+2x+1_ 31+x
a) 1M, (3x2-2)

1+ xsin x -1

Mart. AHanuns. Ne2

Bblumncnuntb npegensit:

im (5X _4)ctg(x—1)

1) X—1

_ In(x—2)
lim — 3
2) x—>3 X7 —3X“+X—-3

lim 326+ x —3/28—x
3) !(—)1 X—\/;

i 2/cos2ax -1
lm sin?(x-1)

4)

2

i 4+ x+1)
)x'i'l x3+1




Mart. AHanus. No3
Bbluncnntb npegensi:

ctg x
Iim ( j
1) X—0

tg x
sin X

Mat. AHanu3. Ne4

Bbluncnntb npegensi:

lim (L+In(x+1)—In x)*

1) X—>0

tg(x —2) In(x —1)

lim (3_ “X+7) 2) IXITZ X4—8X2+16
2) X—2 X3 —2X2 +4x—-8
3/exfl _1
In(4 —3) lim ————
3) x-1  SIN 77X

im —F/——~~
3) x—1 tg(X—l)

cosx -1

V7+x-2

I”J? 2—+X+3

) 0 In c0S 2x 47
) 1
- 2X2+3X—1 Iim(4X+X)S|nx
xom| 2X2 —3x —1 5) x>0

KonTponbnas padorta No 2.

[TpousBoaHas GyHKIUH.

Mart. AHanus. Nel

1) Haitn npomseogyio ¥ = Y — tg

!

Y Y

2) Haitn npounsBogHble , oT

(W)In(3x+2)

’

bYHKUMK y=y(X), 3a4aHHOV NapaMeTpUYecKu:

X = e_Zt(Z—tZ)' y = e‘Zt(t2 +2t);

!

"
X y XX

3) HaitTu npousBogHble , oT

yZ—2Iny—x*=2e*.

4) BbluMcnnTb cneaytowmve npeaensi:

dyHKUMK y=Yy(X), 3a[laHHOI HesABHO:

4_ 4cos(x)

4x?

X
sin X

im lim(
x—0 . x>0

sz

’




Mart. AHanus. No2

_ th(s,\/F)Ctg(sx_FZ) |

’

1) Haitu npomssop,Hyroy : y

!

Yy Y

2) Haiiti nponsBoaHble , OT GYHKLMM y=Y(X), 3aaHHOWN NapaMeTPUYECKHU:
x =5t +ctg(5t) y =5t —tg(5t)

!

Yy Y

3) HailTu npounsBoaHble , oT GyHKLMM y=Y(X), 3aaHHOM HEesBHO:
y*x +In(sin x)=sin y .

1
. In(cos(4x)) . tg X \x2

lim 4x? I sin x

4) BbluMCAUTb CReaytolme npeaenbl:  x—0 X ; x>0

’

Mart. AHanus. Ne3

1) Haiitn I'IpOVI3BO,£I,Hley : y

’

_ COS((/F) In(5x+2)
!

y yrr
2) Haiitn npounsBogHble X I o bYHKUMM y=Yy(X), 3a4aHHON NapaMeTPUYECKHU:

x = 2t —sh(2t) y=2t—ch(2t).

! "
y X yXX

3) HaitTu npousBogHble

y’x +In(cosx)=cosy .

oT dyHKUMM y=Y(X), 3a1aHHOI HEesBHO:

; - tg2x

L X sinx? |im (tgx)°
II )(6 X—>77
4) BblumcnuTb crepytolme npegenbl: X0 . 4

’

Mat. AHanus. Ned

th(3x+6)
_ 9/ 5
1) Halitu nponsBoaHyto y’ : y o Ctg( X ) ;

’

' "
2) Haiitn nponsBoAaHble yx , yxx oT PpyHKUMM y=Y(X), 3a4aHHOIN NapameTpUYEcKu:

x=e‘3tcht, y=e"'sht

’

' "
3) HaitlTu npounsBoaHble yX , yxx oT dyHKUMM y=Y(X), 3a1aHHOI HEeABHO:




2y” +1In(sin x) = xcosy .

. Xtgx-—sin®x .
lim ™= lim(n(ex+e)
- x>0

4) BbluncanTb cnegytowme npegent: X0 ;

)ctg X

Kontponbnas padota Ne 3.

Huddepennnan GyHKIMHA U TPOU3BOIHAS BBICIIETO MOPSAKA.

Mart. AHanus. Nol

y — tg(é{/;)ln(SXJrZ) |

7

1) Havitu guddepeHuman dy:

. 2
2) Haiitn nponssogryto y110): ¥ = (2x" +x)In(2x +1);

3) Pasznoxuntb d)yHKLI,MPO no uesibim HeoTpuuaTesibHbIM CTENEHAM OBYy4Y/1€HA X+2 A0 4YyeTBepTOoro

y =sin(6-2x)

YyneHa: .

4) Pa3noKnTb MO LebIM HEOTPULATE/IbHBIM CTEMNEHAM NepemMeHHOM X:

" Zcos(xz)—z

:3,/1+3inix2i 10 y:| 4 12
y pouneHacX X pouneHac X,

Mart. AHanus. No2

y— th(w)ctg(3x+2) |

’

1) Haittn guddeperuman dy:

g0 Y = (3x* +2x) cos(3x +2) ;

2) Halitn npounssogHyto

3) PasnoKuTb GYHKLMIO NO LENbiM HEOTPULLATENbHBIM CTEMEHAM ABYYNeHa X—2 [0 YeTBepToro

1
y =
YeHa: 3' X 6

4) Pasnoxuntb no uenbim HeoTpunuateibHbiIM CTENEHAM nepemeHHoﬁ X:




2

e’ -1
=3/ ( Zi s Y=IN— 4
y =N COsIX founeracX ; X" pouneHac X .

Mart. AHanus. Ne3

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

’

1) Haittn guddeperuman dy:

— 2 i
2) Haittn npounssoanyto y1%; ¥ = (3x” +x)sin( 3x +1);

3) Pasnoxuntb d)yHKLI,MPO no uesibim HeoTpuuaTesibHbIM CTENEHAM OBYy4Y/1€HA X+ 3 A0 4YeTBepTOoro

y =In(1-2x)

YyneHa:

4) Pa3NoNUTb NO LLeNIbIM HEOTPULLATE/IbHbIM CTENEHAM NepemMeHHON X:

y=hn 6sin (x):ﬁ)—Gx2

_4 3
= 3/COS\ X 8
y pouneHac X .

12
pounenacX ;

Mart. AHanus. Ne4

(W)th(SX_FG)

’

1) Haiitn anddeperumandy: y =ctg

2\ (3x+L
2) Haiitn npoussoanyio y*0: ¥ = (5x+x*)2 );

3) PasnoxuTb GYHKUUIO NO LESIbIM HEOTPULATEIbHBbIM CTENEHAM ABYY/1EHA x—4 0,0 YeTBepTOoro
1
X—3

y:

YyneHa:

N

4) Pa3noxuntb N0 UenbiMm HeoTpULATEIbHbIM CTEMEHAM nepemeHHoﬁ X:

e —2x-1

=4/1— inix3i 15 y=n 2 3
y S fouyneHacX ; 2X founeHac X .

Konrponsnas padora Ne 4.

HCOHpCI[CJ'ICHHLIfI HUHTCETpaJl.



Mart. AHanus. Nol

Bbluncnunto:

) I(Qx —6x° e *dx

, 2)
J- 2Xx+1 dx
Vi12x-4x* -5
J' 25— 3x? .
3 (¢ +16)3-2x) " 4

I (cos®(2x)—sin* (4x))dx

7

5) PasnouTb Ha NPOCTENLLNE MHOMKUTENN:

4x? +14
(16x* —81)(3+4x —4x?J27 -8x°f

Mart. AHanuns. Neo2

Bbluncnnts:

a2
0 j arcsin (2x)dx’ 2

J' 3x-1

N3+ 6x—9x3

dx

7

2+ 4x?
j 3 dx
3) 1-8x 4)

’

I(cos“(?:x)— sin ®(4x))dx

7

5) Pa3noxutb Ha npocTeiwune
MHOXUTenu:
9-2x?
(1-256x*)2(4x? +5x +1)64x° —1)

Mart. AHanus. Ne3

Bbluncnuto:
) I(4x —~ 3x2)cos(4x)dx )
J‘ 3X+4

dx
V12 -12x — 9x?

7’

N j(sin4(2x)—cos3(2x))dx, 2

dx

7’

j 16 —17x?
(x2 +9)5-4x)

5) Pa3noKuTb Ha NPOCTEMLLIME MHOKUTENN:

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

Mat. AHanu3. Ne4

Bbluncnntb:

6 2
) j x® In (3x)dx' )

J' 4x +1

V8 +4x — 4x?

dx

7

9x* +8
Jo 570X
3) © 8+27x , 4

I (cos* (5x) — sin*(3x) i

7

5) Pa3noxutb Ha npocTeiwune
MHOXUTeNN:

74x% +90
(x* —256)2(~ 4 +5x — x| 64 - x3).

2 cemecTp.
KonTponbnast padorta Ne 5.

OrnpenesieHHbI HHTErPal U €r0 IPHIOKEHUS.




Mart. AHanus. Nel
1) HaiTn annHy gyrv Kpmeoli

X*+y> =4y +4x—4

, OTPAHNYEHHOM
npsimoi

<
X+y= 2, 0bbem Tena, NoN1y4eHHOro

BpaLLeHMeM aaHHon Gurypol BoKpyr ocu Oy,
niowazb NOBEPXHOCTU AAHHOTO Tena.
2) Bbiumcauntb naowaab Gpurypbl, 3agaHHoOM

napameTpu4ecku:
x =10(t —sint)
y =10(1—cost) y=15
(0<x<207,y>15)

3) BbluncanTb naouwaab purypsbl, 3a4aHHOM

>
B NOAADPHBIX KoopanHatax: | =1+ COSP,

r<il.

Txcostdx

4) Bbluncautb nHterpan: o0

Mart. AHanu3s. No2

1) HailTm onnHy ayrv KpMBeoi

x> +y? =—6y+2Xx—6

, OTPAHNYEHHOM

o >
npamoun y+x= 0 , 0b6bem Tena, N0ONy4eHHOro

BpalleHMem AaHHOW GUrypbl BOKPYr ocu

Ox,
naowaab NOBEPXHOCTU AAHHOTO TeNa.
2) Bbluncantb nnowags Gurypbl, 3agaHHoN
napameTpUYecKu: y=8- 43 ,
x =8(t —sint)
{y = 8(1— cost)

0<x<167,y>8-43)

3) BblumMcanTb NAowaab purypbl, 3a4aHHOM
B noAAPHbIX KoopanHatax: | = 35N 3¢
r=1.

4) BbluMCAUTb MHTETpan:
1

27J. X3y 4 —3x%dx
0 .

Mart. AHanus. Ne3
1) Haitu onuHy ayrv Kpuso

x> +y>=2y+6x—6

, OFpaHNYEeHHOM
npAMon

<
X+y= 2, ob6bem Tena, Noay4eHHOro

BpalLeHnem aaHHol durypsl BoKkpyr ocu Oy,
naowWwaab NOBEPXHOCTN AaHHOTO Tena.
2) Bblumcauntb naowaab Gurypsl, 3agaHHoM

napameTpUuyecKku:

{x =6(t —sint)

y=6(1—cost) y=3

Mat. AHanus. Ne4

1) Haittn anvHy ayrv Kpusom

X* +y? =4x-8y—16

, OFpaHNYeHHOM
npamomn

—y>
X-y= 8, obbem Tena, NoAy4eHHOro

BpallleHMeM AaHHOMN GUrypbl BOKpPYr ocu
Ox,

naowaab NOBEPXHOCTHN AAHHOTO TENa.

2) BbluncauTb naowaab urypsbl, 3aaaHHOM

y=12+6\/§

napamMmeTpuyecKkun:




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

3) BbluncanTb Naowaab purypbl, 3agaHHOM

> .
B MOZTIAPHbIX KOOPAUHATaXx: r=3sin 4(p,

r<il.

1
75Ix5\/9—5x3dx
0 .

4) BbluMCANTb UHTErPan:

{x =12(t —sin t)

y =12(1—cost)
(0< X< 24r, y212+6\/§)'

3) BbluMCAUTb Naowaab GUrypbl, 3agaHHom

< .
B MNONTIAPHbIX KOOPAUHATaXxX: r<l+sin ¢ ,

r<i.

szin 4xdx

4) BbluncanTb nHTerpan: 0

Konrtponsnas padora Ne 6.

DyHKIIMA MHOTUX ITIEPEMEHHBIX.

Mat. AHanun3. Nel

1) Halitv noaHbii auddepeHLmnan BTOporo
2
nopsaka d?u BTOPYHO YaCTHY NPOU3BOAHYIO
o’u
2 —

oy oT GyHKLUMMU u= f(f,n)’ roe
E=3x-2y,n=-3x-2y°

2) Onsa dyHKUMmM z=2(x,y) HANTWU YacTHble

npon3ssogHble NepBoOro 1 BTOPOro nopAaaka
2x* —3y —22° =sin(3z2)

3) BBoaA HOBble HE3aBMCMMbIe NepeMeHHble,
npeobpa3oBaTb YpaBHEHUA
2
0z la_ 0 y

+— - ==,n=X
X0y X 0y ,ecnmg Xn

4) UccnenoBaTb Ha 3KCTPEMYM

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

Mat. AHanus. No2

1) Haiiti nonHbii guddepeHuman
BTOPOro

d?u
nopaaka 1 BTOPYHO YaCTHYHO
o%u
2 _
npoussoanyto X ot dyrkumn Y = f(f’ 77),

ne E=3x"-2y,n =5y -3x

2) Ans dyHkummn £ = 2(%Y) paiitu
YaCTHble

npon3sogHble MNeEPBOro 1 BTOpPOro
nopAagKa

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

3) BBoas HOBble HE3aBUCUMblE
nepemeHHble,

npeobpas3oBaTb ypaBHEHUS

2
0°1 182_0

XY YK g =V =Xy

4) NiccnepoBaTb Ha SKCTPEMYM




7=e"% (4x+2y* —4)

MarT. AHann3s. Ne3
1) Halitv noaHbii auddepeHLmnan BTOporo
2
nopsaka du BTOPYIO YaCTHYIO NPOU3BOAHYIO

o
ayz oT PpyHKUMHK U= f((f,n)’ roe

E=A4x+2y?* n=2x-3y

2) Ansa dyHKUMK z=2(Xy) HANTW YaCTHble

npon3ssoagHble NepBoOro M BTOPOro nopAaakKa
3x—2y® -3z =cos (32)

3) BBoaA HOBble HEe3aBUCKMMbIE NepeMeHHbIe,

npeobpa3oBaTb ypaBHEHUA

2
CLLIZ o oyt
oy y ox y

, ecnu

4) UccnenoBaTb Ha 3KCTPEMYM

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

Mat. AHanu3. Ne4

1) Haiitn nonHbIi auddepeHuman
sToporo nopsaxa d°U u sropyio yactHyto
ou
NPOV3BOAHYIO XY o dymkummn U= f(é:’ 77),
E=3y—2x,n7=4x* -6y

roe

2) Ans dyHkummn £ = 2(%Y) naiirm
YacTHble

NPOM3BOAHbIE NEPBOIO M BTOPOTrO
nopagka

3x? + 3y — 322 =8J7°

3) BBoas HOBble He3aBUCKUMblE
nepemeHHble,

npeobpas3oBaTb YypaBHEHUA

2
302 4%y
OX oy

E=2x"+3y,n =X

4) MccnefoBaTb Ha 3KCTPEMYM

z=e"Y(3x* -6y —6)

Konrponsnas padora Ne 7.

[ToBTOpHBIEC HHTETPATIBI.




Mart. AHanus. Nel

j j xydxdy

1) Bbluncautb D , roe D:

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

2) 3MeHUTb NOPSAAOK UHTErPUPOBAHUSA

1 Vx 2 Aaxr
jdxjf(x, y)dy+_[dx jf(x, y)dy
0 0 1 0

] £ (x,y)dxdy
3) B aBoiMtHOM WUHTerpane D
nepenTtu

K NOAAPHbIM KOOPAMHATAM M PacCTaBUTb
npegensl HTerpuposaHuma. D:

X +y? <4x,x<2,y>0

naowaab GUrypbl, orpaHMYEHHON NNHUAMM:

Xy=4 y=4x,y=1_

4) C nomoLLbto ABOMHOTO UHTErpana BbIMUCINUTD

Mart. AHanu3s. No2

H xydxdy

1) Bblumcautb D , roe D:

X2 +y? <—4x,x*+y*>4y,y>0

2) U3MeHUTb NOPAAOK MHTErPUPOBAHUA

e Inx e  2-Inx

[ox [ £ 06 yydy+ [dx [ f(x,y)dy

JI £ (x y)dxdy
3) B aBOMHOM UHTerpane D
nepentn

K NONAPHbIM KOOpAMHATaM U PaccTaBuTb
npegensl HTerpuposaHuma. D:

x*+y*<-6y,y>-45 x>0

4) C nomoLLblo ABOMHOIO MHTErpana

BbIYUCNNUTL

naowaab Gurypbl, orpaHNYEHHOM
NIMHUAMM:

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

Mart. AHanus. Ne3

j j xydxdy

1) BbluMcautb D , roe D:

X +y° s4x,x2+y23—4y_

2) 3MeHUTb NOPAAOK UHTErPUPOBAHUA

2 x? 6 12+4x—x2
j dx j f(x,y)dy + j dx j f(x,y)dy
0 0 2 0

] £ (x,y)dxdy
3) B aBoIHOM UHTerpane D
nepenTn

K MONIAPHBIM KOOPAMHATaM U PacCTaBUTb
npegenbl UHTErpupoBaHus. D:

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

Mat. AHanu3. Ned

H xydxdy

1) Bblumcautb D , roe D:

x?+y? <-2x,x*+y® <-2y,y<0

2) U3MeHUTb NOPAAOK UHTErPUPOBAHUA

5 J10x-x® 10 /50-5x
jdx _[f(x, y)dy+jdx jf(x, y)dy
0 0 5 0

JI 1 (x.y)dxdy
3) B aBoitHOM UHTerpane D
nepemnTu

K MONIAPHBIM KOOPAMHATaM M PacCTaBUTb
npegensl UHTErpupoBaHus. D:

x*+y® <-2x,x>-15 y>0




4) C noMoLLLbIO ABOMHOMO MHTErpana BblYNCAUTb 4) C nomolLblO ABOMHOIO MHTErpana
naowaab GUrypbl, orpaHUYEHHON NMHUAMM: BbIYMCAUTD
y=X*+5 y=5-x,x=2 naowaab GUrypbl, orpaHU4EHHOM
’ ' NNHUAMU:
2 2
y=Xx" x=2+y°,y=0,y=4

Bonpocsl Kk 3k3ameHy

1 cemectp

1. Akcuomsl [leano HaTypanbHbIX yuces. Koneunbie MHOKecTBa. OCHOBHAsI TEOpEMa O KOHEU-HBIX
MHOKECTBaX.

2. CpaBHeHHE MHOXECTB 110 MolTHOCTH. Teopema Kanropa-bepumreiina. Teopema Kantopa o
MOIIHOCTH MHO>KE€CTBA IIOJIMHOKECTB. MOIITHOCTE KOHTUHYYMa.

3. AKcHOMBI A€MCTBUTEIBHBIX Yncel. TeopeMbl O TOUHOM BEpXHEH M TOUHOM HUYKHEH rpaHH.
[Tpunuun Apxumena. Teopema 0 INIOTHOCTH PALIMOHAJIBHBIX U UPPALIMOHAIbHBIX YHCEIL.

4. Teopema 0 MOIIIHOCTH MHO>KECTBA J€MCTBUTEIbHBIX YHCET.

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

6. IIpenen uncioBoii nocnenoBareabHOCTH. CBONCTBA CXOASIIUXCS ITOCIIEI0BATENbHOCTEN:
€MHCTBEHHOCTb NPEAEIIa, OTPAHUYEHHOCTh CXOAAIIEICS MOCIEeI0BAaTEILHOCTH, CBOMCTBO
YCTOMYHMBOCTH, IIPEAEI MOAYJISA, IPEAEIbHBIN NIEPEX0/ B HEPABEHCTBAX, CBOMCTBO JINHEWHOCTH.

7. CBOMCTBA CXOASAIIMXCS ITOCJIE0BATEIBHOCTEN: TPENEIbHBINA IEPEXO]] B IPOU3BEICHUU U B
YaCTHOM.

8. Teopemsl 0 npesese HeyObIBaOLIEH U HEBO3pACTAIOLIEH OCIEI0BATEIBHOCTH.

9. Hucno e.

10. Teopema [llTonbLa.

11. Teopema o penene npomMexyTOUHOU nociienoBaresbHOCTH. [IpuHunn Kantopa o Bi1oKeH-HbIX
OTpEe3Kax.

12. Tlpunnun boneuano-BeiiepiTpacca o cXoasencsanoanocie1o0BaTeaIbHOCTH.

13. Kpurepuit Komm cxoauMoCcTH oCiIe10BaTENbHOCTH.

14. Onpenenenue npezaena ynucioBor pyukiuu no Komu u o I'efine. DKBUBaJIECHTHOCTD
omnpenenenuit npenena ¢pyukuuu no Kommu u no I'efine.

15. Kpurepuii Komu cymiecrBoBanus npenaena QyHKIHIH.

16. HenpepbIBHOCTh (YHKIIMU B TOUKE U HAa MpoMeKyTke. CBOICTBa HENPEPHIBHBIX (DYHKIIMMA:
HENPEePBIBHOCTh MOYJISl, JIOKaJIbHAsl OTPaHUYEHHOCTh, CBONCTBO YCTOMYMBOCTU. Apr(pMeTHUECKHE
oTepalvu C HENPepbIBHBIMU QPYHKUIUAMHU. HenmpepbIBHOCTH CI0XKHOM 1 00paTHON (DyHKIIMH.

17. TlepBast Teopema Betiepmrpacca (00 orpaHHYeHHOCTH HEMPEephIBHOH (yHKIIMK). BTOpas Teopema
Beiiepmtpacca (0 HanOobIIEM U HAUMEHBIIIEM 3HAYESHUN ).

18. IlepBas u BTOpast reopeMbl bosbano-Komm o mpoMeXyTOYHBIX 3HAYEHHS HETIPEPBIBHOU
¢yukuuu. Teopema o cynecTBOBaHHHM 00paTHOM (DyHKIIHH.

19. Teopema KanTopa 0 paBHOMEpHOI1 HENPEPHIBHOCTH.

20. IousTusa npou3BoIHOH, T depeHpyeMocty, nudpdepennuana pynkuuu. ['eomerpuaeckuit
CMBICT pou3BOAHON U nuddepenimana. CpaBHEHHE MOHITHH TPOU3BOIHON U

T pepeHIpPyEMOCTH.



21. OgHocTOpOHHHE MPON3BOAHBIE. CpaBHEHUE MOHATUI HEMIPEPHIBHOCTU U TU(HEPEHIINPYEMOCTH.
Kpurepuit nuddepennupyemoctu (B TepMUHAX HEMPEPHIBHOCTH AU(HepeHITNaTbHO-Pa3HOCTHOTO
OTHOIIICHUSA).

22. NuddepeHunpoBanue TMHEHHON KOMOMHAITH, IIPOU3BEACHHS M YaCTHOTO ABYX (DYHKITHH.

23. Inddepennupoanue oOpaTHOM U CI0XKHON QyHKIMU. IHBapHaHTHOCTH ()OPMBI 3aIMCH TIEPBOTO
nuddepennuana.

24. BbIBOJ IPOU3BOTHBIX JIEMEHTAPHBIX (DYHKIIHH.

25. IIpousBoansle u auddepeHLnanbl BEICIIUX NOPSAAKOB. BeruncnuTenbHast popMyiia Uit BBICIIUX
g depeHmanos. Y cI0BUe HHBAPHAHTHOCTH BBICIINX JU(PEpEeHIINaTI0OB OTHOCUTEIBHO 3aMEHBI
MIepEMEHHOM.

26. ®opmysl Jleitbnuna (Beicuiee AudQepeHpoBaHue MPOU3BEICHHS U CIOKHON (QYHKIIUH).

27. Teopema depma 00 skcTpemyMme pyHkiuu. Teopema J[apOy 0 TpOMEKYTOUHBIX 3HAYCHUAX
IIPOU3BOJHOM.

28. Teopemsl Pons, Jlarpanxa, Komu.

29. IlepBoe npasuiioJlonurans BEIYUCICHUS TPEIEIOB

30. Bropoe npasusnoJlonuTans BBIYUCICHUS TIPEAEIOB

31. Muorounen Teitnopa. @opmyna Teitnopa ¢ ocraTouHbIM WwieHOM B hopme [leano.
EnuHCTBEHHOCTD NpeACcTaBiIeHUs] (YHKIIUH MHOTOUJICHOM.

32. ®opmymna Teisiopa ¢ ocTaToOuHbIM WieHOM B popMmax, Ko, Jlarpanxka.

[1aTh OCHOBHBIX pa3nioxkeHuii mo popmyne Teinopa.

33. NnrepnonsuuoHHblil nonuHoM Jlarpanxka. OLeHKa MOrpeiHOCTH HHTEPIIONSILUH.

34. Kputepuii nocrossHcTBa GYyHKIMHU. Y CJIOBHE CTPOrOM MOHOTOHHOCTH (DYHKIIMU HA IPOMEKYTKE.
MOHOTOHHOCTB B TOYKE.

35. JlokanbHbIe 3KCTpeMyMbl PyHKLUH, X BUbl. HeoOxoaumMoe ycioBre J0KaIbHOIO 3KCTpEMyMa.
JloctaTouHblE yCIOBUS JIOKAJIBHOTO SKCTPEMYMa B TEPMUHAX 1-0i MPOU3BOIHOM, 2-0i POU3BOAHOM,
N-TOM MPOU3BOIHOIA.

36. Beimykiible pyHKINH, BUBI BBITYKJIOCTH. JJOCTaTOYHOE YCIOBHE CTPOTOM BBITYKIOCTH
¢ynkuuu. Pacnonoxenue rpaduka BHITYKIONW (YHKIIMHA OTHOCUTENIBHO KacaTeIbHOM.

37. HepaBenctBo Mencena. HepaBeHCTBO MEX Ay CpeTHUM apU(PMETUUECKUM U CPETHUM
TEOMETPUUYECKHM.

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

39. Touku neperu6a ¢pynkuuu. Heodbxoaumoe ycnosue neperuda. /loctarounoe ycinoBue neperuoa.
Pacnionoxenue rpaduka pyHKIIMM OTHOCUTENIBHO KacaTeJIbHOM B TOUKe neperuoa.

40. Tonstue 6a3bl. [Ipumeps! 0a3. [Ipenen yncnosoit pyHkuuu no 6asze. CBoiicTBa

GyHKIMI, UMEIOIUX Npeaen no Oase.

41. Kpurepuit Komm cymectBoBanus npejena no 6ase.

42. Cuérno-nopoxaénnsle 6a3sbl. [lpenen ['eitne mo 0aze. DKBUBaJIEHTHOCTH MOHATHUI Mpeesano
I'eiine u no Ko B ciyyae c4€THO-OPOXKAEHHBIX 0a3.
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43. Onpenenenue unrerpana Pumana. Mnterpan Pumana xak npeaen no 6aze. OrpaHu4eHHOCTh
UHTETpUpyeMoi QyHKIIUH.

44. Nnarerpansuble cymmsbl JlapOy 1 ux cBoiicTBa: cpaBHeHHe cyMM Pumana u [lapOy, cymmbl
JapOy kak TouHble TpaHu cyMM Pumana, noBegenue cymm JlapOy npu u3MenbueHun pa3oueHus,
cpaBHeHue cyMM JlapOy 1uist 1r00bIX pa3OueHUH.

45. Kpurepuii naterpupyemocty Pumana.

46. HTerpupyeMocTb HenpepbIBHON (GYHKINHU U (PYHKIIMH C KOHEYHBIM YHCIIOM TOYEK pa3pbIBa.
47. UaTerpupyemMocTh Cl0oKHON GyHKIUU. ApudMeTHUYeCKHe ONepalnn ¢
UHTETPUPYEMBIMU(DYHKIUSMHU.

48. Bepxuuii u HrkHui uHTerpainsl JapOy. Unrterpans: JlapOy xak npenenst cymm [lapOy. Kpurtepuii
UHTETPUPYEMOCTH (PYHKIIMH B TEpMUHAX paBeHCTBa e€ nHTerpaios lapoy.

49. OCcHOBHBIE CBOMCTBA ONPENEIEHHOIO NHTErPAJla: MHTErPaJl OT €IUHUIIBI,
MOHOTOHHOCTb,JINHENHOCTD, alIUTUBHOCTb.

50. [IepBast TeopeMa 0 CpeHEM 3HAYEHUH.



51. MHTerpan c nepeMeHHbIM BEPXHUM NpeesioM. HerpepbIBHOCTh HHTETpaia IO BEPXHEMYIIPEIETY.
HuddepennrpoBanne nHTErpaia Mo BEpXHEMY IpeIery.

52. Bropas TeopemMa o0 cpeJJHEM 3HAUCHUH.

53. ®opmyna Herorona-JIeiiOHuia. 3amMmeHa epeMeHHOM U UHTETPUPOBAHUE 10 YaCTSIM B
OIPEIEIEHHOM UHTErpalle.

54. ®opmyna Telmopa ¢ OCTATOYHBIM YJICHOM B HHTErpajibHOM opme. HTEerpaibHbIC HEpaBEHCTBA
I'énbnepa, Komm-byHsakoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecoocTBeHHOTO MHTErpana. ®opmyna Herotona-JIelOHuIa 1yist HECOOCTBEHHOTO
MHTETpasa.

[Tpu3Haky CXOAMMOCTH UHTErPAJIOB OT HEOTPULATENbHBIX (YHKIUH.

56. Kputepwuii Komm cxonumocti HeCOOCTBEHHOTO MHTETpajia. AGCOIIOTHO CXOASIIUECS HHTETPATIBI.
[Tpu3znaku Abens u Jlupuxie cXo0AUMOCTH HECOOCTBEHHOIO MHTErpaa.

57. TloHATUS METPUYECKOTO U HOPMHUPOBAHHOI'O IIPOCTPAHCTBA. OTKPHITHIE U 3aMKHYThIE MHOYKECTBA
B METPUYECKOM NIPOCTPAHCTBE, UX CBOMCTBA. CBA3b MEXKy OTKPBITBIMU U 3aMKHYTBIMH
MHO’KECTBaMHU.

58. Ilpenen no 6a3e GpyHKIMM CO 3HAYCHUSAMHU B METpUUYECKOM NpocTpaHcTBe. CBolcTBa PyHKIMA,
uMeromux npeaen. [penen nocnenoBarensHocth. [Ipenen pyHkuu B TOUKeE.

59. Ilonnble meTpudeckue npocrpancraa. [Ipunuun nonnots! Kantopa. [lognpoctpancrsa

nosiHoro npocrpancrsa. Kpurepnii Komu cymecrsoBanus npenena.

60. IIpenxomnakTHbIE MHOXECTBA B METPUUECKOM IIpocTpaHcTBe. Kpurtepuit
peIKoMITaKTHOCTHXaycaopda.

61. KomnakTHblE MHOXKECTBA B METPUYECKOM IIPOCTpaHcTBe. KpuTepuii KOMIaKTHOCTU METPUYECKOTO
npocTtpancTBa. Kpurepuii KOMIaKTHOCTH MHOKECTBA B IIOJTHOM METPUYECKOM IPOCTPAHCTBE.
KommnaktHbie MHOXecTBa B R .

62. KoMnakTHOCTh B TEpMUHAX MOKPBITUH. KOMIIAKTHOCTH B TEpMUHAX LIEHTPUPOBAHHBIX CUCTEM.
63. HenpepbiBHBIE OTOOpaXeHUsI METPUUECKUX MTPOCTpaHCTB. [IpooOpa3 OTKpHITOro U 3aMKHYTOTO
MHO’KECTBA P HENPEPHIBHOM 0TOOpaxeHnH. HenmpeprIBHOCTh CII0KHON (QYHKIUH.

64. HenpepbiBHBII 00pa3 komnakTa — KomnakT. Teopemsl Beliepiirpacca. JIuneitno
CBSI3HBIEMHO’KECTBA B METPUUYECKOM INpocTpaHcTBe. HenmpepriBHBIN 00pa3 JIMHEHHO-CBSI3HOTO
MHO’KECTBA — JTMHEUHO-CBS3HOE MHOXECTBO.

65. Teopema KanTopa 0 paBHOMEPHOW HEMPEPHIBHOCTH.

66. I[lonaTue Tonoa0ruyeckoro npocrTpancTBa. OKPEeCTHOCTH, BHYTPEHHUE TOUKH, NPE/IEIbHbIC
TOYKH, TOUKH IPUKOCHOBEHUS, 3aMbIKaHUE, 3aMKHYTOE MHOXECTBO, rpanuia. [Ipenen no 6aze
(GYHKIMU CO 3HAUEHUSIMU B TOIIOJIOTUYECKOM ITpocTpaHcTBe. HenpepriBHbIE
O0TOOpaXEHUATOIIOJIOTUYECKUX NpocTpaHcTB. [loHsTHE roMeoMopdu3Ma.

67. UactHble npon3BoaHbIe, TuddepeHpyemMocTs, nuddepenman Gpynkuuu. Kpurepuit
muddepennmpyemocti. JJocrarounoe ycnoBue AupGepeHInpyeMOoCTH PYHKIMH.

68. Teopema o auddeperurpoBanum ca0xHOH GyHKIMN. HBapuaHTHOCTH (hOPMBI
nepBorogudpepennnana. [pasuna nuddepeHnupoBanms.

69. IIpousBoaHas 1o HanpasyIeHUIO. [ pagueHT.

70. HacTHbIE MPOU3BOIHBIE BBICIIUX NOPSIKOB. Teopema 0 paBeHCTBE CMEIIAHHBIX IPOU3BOIHBIX.
HenpepsiBHo quddepeHnnpyemoie QyHKIIHH.

71. Juddepennmansl BeICIINX TOPAAKOB. BeruucnurensHas popmyna amis nud@epeHnanoBBhICIINX
HOPS/IKOB. Y CJIOBHE MHBAPMAHTHOCTH BBICIINX TU(HEpEeHINATIOB OTHOCUTEIbHO3aMEHbI IEPEMEHHBIX.
72. ®opmymna Telimopa ¢ ocTaTouHbIM 4jieHOM B hopme Jlarparka u B popme Ileano.
DopMyIaKOHEYHBIX IIPUPALICHUMN.

73. JlokanbHble 3KCTpeMyMbl QYHKIIUI MHOTHX NepeMeHHbIX. Heo0xoanmoe ycnoBue 3KcTpeMyMa.
JloctaTouHOE yCIIOBUE DKCTpPEMyMa.

74. HesBHast pyHkius. Teopema o HEIBHOM (YHKITHH.

75. Cucrema HesiBHBIX (pyHKIHM. Teopema o cucreme HesiBHBIX QpyHKIuM. CyliecTBOBaHUE
oOpaTHON (QyHKIUH.

76. YciioBHBIE KCTpEeMyMbl (PYHKIMN MHOTHX IepeMeHHbIX. MeTox MHOXHTeNel Jlarpanxka.
HocTtaTtoyHoe yciioBue 3kcTpemMmyma B Metojie Jlarpanxa.



77. Qudbdepennupyembie orodbpaxenus. Matpuia Sdxoou.

78. IIpuHIMT CKUMAIONTUX OTOOpaKEHUH.
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79. Yucnoroii psan u ero cymma. Kpurepuii Komm n Heo6XoaumMoe yciaoBue cXoauMocTH psajaa. Oomme
CBOMCTBA CXOALIMXCSA PSIIOB: CXOAUMOCTD Psijia M €r0 OCTaTKa, IMHEHAas onepanus ¢ psiiaMu,
COUETaTEIbHOE CBOMCTBO psja.

80. [Ipu3HaKku CXOUMOCTH PSIIOB C HEOTPHUIIATETHPHBIMU WICHAMH: OOIINIA KPUTEPUN CXOAUMOCTH,
npusHaku cpaBHeHus, Koy, Jlanam6epa, Kymmepa u Paabe. Mnterpanbupiii mpusHak Kormm-
Maksnopena. CxogumocTts psiia Pumana.

81. ®opmyna cymmupoBanus Jitniepa. [locrosuHas Ditnepa.

82. [Ipu3nak EpmakoBa cX0IMMOCTH PSI0B C HEOTPULIATEIbHBIMU YWICHAMHU.

83. Ilpuznaku JleniOnuna, Adens u J{upuxiie 11t MpOU3BOJIBHBIX YHUCIOBBIX psiioB. OlIEHKa OcTaTKa
psaa JleiiOHuna.

84. AGcooTHAs U yCIIOBHAs CXOJMMOCTh psAAoB. IlepecTaHOBKa WIEHOB B aOCOIIOTHO CXOSIIUXCS
psaax.

85. YMHOKeHHe a0COTIOTHO CXOIAIINUXCS PSIIOB. Y MHOXKEHHUE YCIOBHO CXOASIIUXCS PSAIOB.

86. beckoHeuHble IPOU3BEIEHUS U UX CBA3b C psAAaMU. AOCOIIOTHO CXOsIIMecs OECKOHEUHbIE
npousBeaeHus. [Ipencrasnenue Diinepa it 13eTa-(QyHKIUH.

87. PaBHOMEpHAas ¥ MOTOYEYHAS CXOAUMOCTD TIOCIEI0BATEIBHOCTH (QYHKIMNA. MeTprudecKkuii
KpuTepuii paBHOMepHO cxoaumocTH. Kpurepuit Ko paBHOMEPHOI CXOIUMOCTH
nocjenoBarenbHOCT! QyHKIMNA. HermpepsIBHOCTD peAeTbHON (GYHKIINH.

88. Ilpu3nak /IuHM paBHOMEPHOM CXOJUMOCTH I1OCIE10BATEIbHOCTH (DYHKIIHIA.

89. IlpenenbHbIil Mepexo/ Mo 3HAKOM UHTETpalia ¥ MMPOU3BOIHOM JIJIsl TTOCIIE0BATEILHOCTH
byHKIHA.

90. PaBHOMepHAs U TOTOYEYHAsI CXOAMMOCTD (DyHKIIMOHAIBHOTO psina. Kpurtepuit Komm u
HEo0X0IMMoe ycI0BUE paBHOMEPHOI cxoaumocTtu psja. [Ipusnak Beifepiurpacca paBHOMEpHOI
CXOIUMOCTH (PYHKIMOHAIBHOTO psifa. HempepbIBHOCTE CYyMMBI psizia.

91. IIpuznaku AbGens u lupuxie paBHOMEPHONU CXOIUMOCTH (PYHKIMOHAIBHOTO psfa.

92. TIlounennoe nuddepeHIpOBaHNE U UHTETPUPOBAHUE PYHKIIMOHATIBHBIX PSAIOB.

93. CrenenHnoii psa. IlepBas Teopema AGesns. Pannyc u MHTEpBai CXOJUMOCTH CTETIEHHOTO psijia.
®opmyna Komu-Anamapa.

94. HenpepbIBHOCTh CyMMBI CTENIEHHOTO psifa. Bropas Teopema Abens. JuddepenupoBanne u
MHTETPUPOBAHUE CTETIEHHBIX PSIJIOB.

95. IlonaTue aHanUTUYECKON PyHKIIMHN. AHATUTUYHOCTh CyMMBbI CTEIIEHHOTO psifia. EMMHCTBEHHOCTh
IPEJICTaBICHUS aHATUTUYECKON (QYHKIIMM CTENIEHHBIM PSIIOM.

96. Psan Teitnopa. Kputepuii npesncraBieHust GyHKIUN CTENEHHBIM psiioM. JlocTaTouHOe yciaoBue
AHAIUTUYHOCTU. AHAJIUTUYHOCTh OCHOBHBIX 3JIEMEHTAPHBIX PYHKIMH. [19Th OCHOBHBIX pa3yioKEeHUN B
CTETICHHBIE PS/IBI.

97. IlpuHUMN €IMHCTBEHHOCTH Ui aHANUTH4YecKuX pyHkuuid. [lonsaTue anHanutnyeckoi GpyHkunm
KOMIUIEKCHOTO NepeMeHHoro. KomriekcHas sKkcrioHeHTa U €€ cBoiictBa. @opmyisl Dinepa.

98. Annpoxcumanus HenpepbIBHBIX GyHKIMI. Teopema CToyHa. ANMPOKCHUMAIIS HETIPEPHIBHBIX
¢byHKUMH anredpandeckuMu U TPUTOHOMETPHUUYECKUMH MHOTOWIEHAMH.

99. CxanspHoe npousBefeHre PyHKIMNA. AOCOITIOTHO U KBaJpaTUYHO HHTErpUpyeMble QyHKIIUH,
cBs3b Mexx 1y HUMH. HepaBenctBo Komm-bynsikoBckoro. Hopma ¢pynkimu. CXxoauMocTs B CpeiHEM
KBaJIpaTUYHOM. ATIIPOKCUMAIIUS CTyIeHYaThIMU QyHKIUAME (0€3 JoKa3aTesIbCTRA).
Tpuronomerpuyeckas cucreMa QyHKUUH 1 €€ CBOHCTBA: OPTOTOHAIBHOCTD, IIOJIHOTa B PABHOMEPHOM
U CpeHEM KBaJpPaTUYHOM MPUOTHIKEHUSX.

100. Heobxoaumoe ycinoBue pa3inoxkeHus GyHKIUU B pABHOMEPHO CXOJSAIIUICS
TpuronoMerpudeckuii psaa. [lonarue psga @ypre. Kommnekcnas 3anuce psaga Oypre. Pag @ypee B
Clly4ae IIPOU3BOJBHOIO MHTEPBAJIA.

101. HopMa TpUroHOMETpHUYECKOT0 MOJMHOMA. BeIpaskeHre CpeHET0 KBaIpaTUYHOTO OTKJIIOHEHHUS
(GYHKLIHU OT TPUTOHOMETPHUECKOTo moauHoMa. ToxaecTBo beccerns. MUHUMalIbHOECBOMCTBO



YaCTHYHBIX cyMM psiia @ypbe. Paznoxenue pyHkuuu B psijg Oypbe, CXOIANIMNACSA B CPEIHEM
KBaJpaTUYHOM.

102. HepasenctBo beccens. PaBenctso IlapceBans. 3aMKHYTOCTh TPUTOHOMETPUUYECKON CHCTEMBI
¢yskuuii. OTHO3HaYHOCTb ONpeAeaeHus (PyHKIMU CBOUM psaoM Dypsbe.

103. Teopema Pumana o crpeminennu koddduunentoB Oypbe Kk Hy110. UHTErpagbHOE MpeicTaBieHue
YaCTUYHBIX cyMM psifa Dypre. SAapo Jupuxiie u ero cBoicTBa.

104. ITpusnak dunu cxogumoctu psina @ypre. [loToueunas cxoqumocts psiia Pypre KyCOUHO-
rIaaKuX QyHKIUH.

105. Pa3noxxenue cunyca B 6eCKOHEYHOE POU3BEICHHE.

106. PaBHOMepHast cX0QuMOCTh psiia Dypbe HEMPEPHIBHBIX KYCOYHO-TIIAIKUX (PYHKITUH.
Nurerpuposanue psaoB Oypoe.

107. CemeticTBa PyHKIIUH, 3aBUCAIITUX OT MapaMeTpoB. [ToToueyHas u paBHOMEpPHAsI CXOJMMOCTb.
JlocTaTtoyHOE yCI0BUE pABHOMEPHOM CXOAUMOCTH. MeTpruueckuii KpuTepuii paBHOMEPHOU
cxoxuMoctu. PaBHOMepHast CXOAMMOCTb ceMelcTBa (PyHKLUH Ha A3bIKE MOCIIEA0BATEIbHOCTEH.
HenpepsiBHOCTB npeienbHON QyHKITUH.

108. CoOcTBEeHHbIE HHTETPAJIbI, 3aBUCALIME OT HAPaMETPOB, C IOCTOSTHHBIMU NIpeIeIaMu
uHTerpupoBanus. [lpenenpHblil nepexoa 1o napameTpy 1noJ| 3HakoM HUHTerpaia. HempepbsiBHOCTD
uHTerpaia no napamerpam. Auddepenurpopanue u HHTErpUpOBaHUE HHTErpaia o napaMeTpy B
Clly4ae IMOCTOSIHHBIX IIPEIEIIOB HHTETPUPOBAHUS.

109. CoOcTBeHHbIE HHTETPAJIbI, 3aBUCALIME OT IAPaMETPOB, C IEPEMEHHBIMU IIPEeIaMU
UHTErpupoBaHus. HenmpepbIBHOCTS HHTETpala 1o nmapamerpaM. J{uddepennpoBanne HHTErpaia mo
napaMeTpy B Cilydae IEPEMEHHBIX NIPEAEIOB UHTETPUPOBAHMSL.

110. HecoOcTBeHHbIE HHTETPAJIbI, 3aBUCSIIME OT apameTpoB. [loToueunast u paBHOMepHast
cxogumocts. Kpurepuit Komn u npusHak Beliepmrpacca paBHOMEPHOM CXOIUMOCTH HHTETpaa.
111. Ilpuznaku Abens u J{upuxiie paBHOMEPHOH CXOJMMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBHUCALIUX OT 1APaMETPOB.

112. HenpepbsIBHOCTH HECOOCTBEHHOT'O MHTETpaa o mapamerpam. JuddepenupoBanue u
UHTETPUPOBaHNE HECOOCTBEHHOTO MHTETpaa Mo napameTpy.

113. N'amma-¢pyHkuus u 6era-¢pyHkius. MHOXKeECTBa CXOUMOCTH SIIIEPOBBIX HHTEIPAJIOB.
PaBHOMepHas cxonuMocTh. Pa3noxxenne ramma-QyHKIMHA B OECKOHEUYHOE IPOU3BE/ICHUE.

114. CsoiicTBa raMMma-(hyHKIMHU: (hOpMYIIa MOHMKEHUS, aHATUTUYECKOE TIPOJAOIKEHNE TaMMa-
(YHKIHU B KOMIUIEKCHYIO TJIOCKOCTb, (hOpMyJia TOTIOJIHEHHS.

115. CpoticTBa ramMma-(dyHkiuu: hopmyia yapoenus Jlexxanapa, popmyna ymuoxenus ['aycca (6e3
J0Ka3arenabcTBa). CBsI3b MEXKAY SUIEPOBBIMHU HHTETPATIAMHU.

116. ®opmyna CtupiuHra.

117. Ilonsitue unterpana @ypne. MuterpansHas popmyna Oypse. KommekcHas 3anucy MHTErpaia
®Oypee. [Ipsimoe u oOpaTHOE Tpeodpazoanne Oypre. DopmMysibl oOpareHusI.

118. CBoiicTBa npeobpazoBanust Pypre: TUHEHHOCTh, OTPAaHUYEHHOCTh, HEMPEPHIBHOCTD.
[Tpeo6pazoBanue Oypbe npou3BoAHON. CBA3b MEXKAY TIAJAKOCTBIO PYHKIIMU U CKOPOCTHIO YOBIBaHUS
e€ npeobpazoBanus Pypse. [IponsBoanas npeodbpazopanus Oypoe.

119. Tlpeo6pazoBanue Pypbe GeckoHeuHO MU hepeHITUPYEMbIX OBICTPO YOBIBAIOMNX (HYHKITHI.
®opmyna [Inanmepens. [IpeobpazoBanne Oypbe CBEPTKU PYHKLIUH.

120. [TonaTHE ACUMOTOTHYECKON MOCTEAOBATEILHOCTH M ACUMIITOTHYECKOTO PA3JIOKEHHUS.
EnMHCTBEHHOCTHh aCHMIITOTHYECKOTO pa3iiockeHus. Onepanuu co CTENEHHBIMU aCUMIITOTHYECKUMHU
psanamu: apudMeTUIECKHe ONepaliy, MoYwIeHHOe HHTETpupoBaHue u nuddepeHImpoBaHme.

121. ®opmyna cymMupoBaHus Jditniepa-MakiiopeHa.

122. Jlemma Batcona.
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123. BHyTpenHss u BHemHAA Mepa JKop/iaHa 1 uX CBOWCTBA.

124. Kpurepuii namepumoctu MHokecTBa 110 JKopaany. CBoicTBa ©3MEPUMBIX MHOYKECTB.

125. Cpotictea Mepsl JKopaaHa: KOHEUHas aJINTUBHOCTb, MEpa IIPSIMOTO ITPOU3BEICHUS MHOXKECTB.
Mepa rpaduka HenpepbIBHONW Ha KOMIAKTe (PyHKIUH.



126. Onpenenenune kpatHoro uHTerpaina Pumana. aterpansubie cymmsl /lapOy 1 ux cBoiicTBa.
Kpurepuit unTerpupyemMocTy.

127. IHTerpupyemMocTb HenpepbIBHBIX (PpyHKIMHI. CBA3b MEXTy HHTETPHPYEMOCTHIO U
OrPaHUYEHHOCTBIO.

128. IHTerpupyeMocTb pa3pbIBHBIX ()yHKIIHA.

129. Yetbipe OCHOBHBIX CBOWMCTBA MHTErpaja. HTerpagbHas Teopema o CpeIHEM.

130. CBeneHne ABOMHOIO UHTETpajia K IOBTOPHOMY.

131. CBenenue KpaTHOrO MHTErpajia K IOBTOPHOMY.

132. 3ameHa nepeMEeHHbIX B JBOMHOM HHTETpaJle.

133. Onpenenenue HecCOOCTBEHHOTO KpaTHOTO HHTETpaia. HecoOCTBEHHbIE MHTETPAJIbI OT
HEOTPULIATEIFHON (PYHKINH.

HecoOcTBeHHBIN KpaTHBIN MHTErpasl CXOAUTCS TOTA U TOJIBKO TOI'/1a, KOI/la OH a0COJIFOTHO CXOJIUTCSL.
135. JInuHa KpuBOH. AJIMTUBHOCTH JUTMHBL. BeraucnuTensHas GpopmMyia Al JUTMHBI HEIPEPHIBHO
nuddepeHIpyeMoit KpUBOH.

136. KpuBonuHeiiHbIe HHTETpajIbl IEPBOTO POJa U UX CBOMCTBA. Brrunciaurensuas popmya.

137. KpuBonuHeiiHbIe MHTETpajibl BTOPOIO pojia U UX cBOMcTBa. BeruncnutenbsHast Gpopmyia.

138. ®opmyna ['puna.

139. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOIO MHTErpala OT IyTH UHTerpupoBanus. Kpurepuit
nostHOTO M depeHIana B 0JHOCBI3HOM 00acTu.

140. IlepBas kBaapaTuyHas popma noBepxHocTH. [1n01mans NoBEpXHOCTH.

141. Opuenranus noBepxHocTu U €€ kpas. KycouHo-Tiajjkue noBepXHOCTH.

142. IToBepXHOCTHBIE MHTETPaJIbl IEPBOTO U BTOPOro poAa. BeruncnutenbHble GOpMyIIbL.

143. ®opmyna Crokca.

144. BexropHast TpakToBKa ¢popmyisl CTokca. ['eomeTpuueckoe onpeaeaeHue poTopa BEKTOPHOTO
HOJIS.

145. ®opmyna ["aycca-OcTtporpanckoro, e€ BEeKTOpHas TpakToOBKa. ['eomeTpuueckoe onpeieneHme
JUBEPreHIIUU BEKTOPHOTO TOJISL.

146. IlonunuHelHble aHTHCUMMETpUUYHBIE GopMbl. BHenHee npousBeaeHne GopM U ero CBOMCTBa.
147. Audpdepenunansabie popMbl. Onepannu BHEIIHEro nuddepeHupoBanus u nepeHoca Gopm, ux
CBOMCTBA.

148. Tlonsitue MmHOTOOOpa3us. OpueHTanrs MHOT000pas3us 1 ero kpas. UHrerpupoBanue

g depeHmanbHbIX (opM Ha MHOrooOpasun. Oomas popmyna Ctokca (0e3 J0Ka3aTenbCTBa).

Konmpom; 0ce0enun Romnemelmuﬁ

Ne Bun xouTpons KonTponupyemeie paznenbt KomnereHimm, KOMIIOHEHTBI
m\nn KOTOPBIX KOHTPOJIUPYIOTCS
1 AynuTtopHas Pazpnen 1-Paznen 3 B 1-m cemecTpe VK-6, OIIK-2

KoHTp.paboTa(ripoB| Pasnen 1- Paznen 3 Bo 2-M cemectpe
€pKa U OIICHKa) Paznen 1- Paznen 3 B 3-m cemecTpe

Paznenl —Pa3nen 3 B 4-M cemecTpe

2 TectupoBanue. Pasznen 1-Paznen 3 B 1M cemectpe YK-6, OIIK-2

IloaroroBka k Pazpnen 1- Paznen 3 Bo 2-m cemectpe




tectupoBanuto(one| Paznen 1- Pazgen 3 B 3-M cemectpe
HKa pe3ynbTatoB) | Pasgenl — Pa3nen3 B 4-m cemecTpe
3 CamoctositensHoe|  Pazgen 1-Pasnen 3 B Im cemectpe VK-6, OIIK-2
pelieHue Pa3nen 1- Paznen 3 Bo 2-M cemectpe
IPAKTUYECKUX Pa3nen 1- Paznen 3 B 3-m cemectpe
3aJaHuN Paznenl — Paznen3 B 4-M cemecTpe
(aymuTopHasi)
4 Ok3ameH 1 Pa3nen 1-Paznen 3 B 1-m cemectpe YK-6, OIIK-2
cemecTpe
5 DK3aMeH BO 2 VK-6, OIIK-2
cemecTpe Pa3nen 1- Paznen 3 Bo 2-M cemectpe
6 DKk3aMeH B 3 YK-6, OIIK-2
ceMecTpe Paznen 1- Paznen 3 B 3-Mm ceMecTpe
7 Dk3ameH B 4 Paznen 1- Paznen 3 B 3-m cemectpe YK-6, OINK-2
cemecTpe

7. Y4deOHO-MeTOAH4YeECKOe M MAaTepHAIbHO-TeXHHUYeCKOe olecrnevyeHUe JIUCHUILINHBI
(Moay.s1) 3JIeMEeHTapHAsi MAaTEeMATHKA
IlepeueHbp OCHOBHOM UM JOMOJHUTEIBHONW Y4E€OHOW JUTEpaTypbl, HEOOXOAMMOMN Ui OCBOCHHS

JUCIUIUIMHBI (MOJyJIsl) AUCKPETHAs: MaTeMaTHKa.

K ocHoBHOI (00s3arenbHOI) nuTEpaType OTHOCSATCS Y4eOHUKH, y4yeOHble MOcoOMs, y4eOHO-
MeToauYecKas JUTepaTypa M MoOHorpaduu, H3y4yeHHE KOTOPBbIX SBIsSIETCS OO0sf3aTeIbHBIM IS
OBJIAJICHUS 3HAHUSMHU B MOJIHOM O0BEME IO JUCUUIUIMHE B COOTBETCTBUHU € AaHHOM mporpammoit. K
OCHOBHOIM, Mpex/e BCero, OTHOCUTCS JIUTeparypa, uMmeromas rpu¢ MunuctepcTtBa oOpa3zoBaHUs U
Hayku Poccuiickoit ®enepaunu ua  Y4eOHO-METOJUYECKOTO OOBEIUHEHMS, PEKOMEHIYIOIINX
U3JJaHie K UCIOJIb30BAHUIO B yUeOHOM Ipolecce. B crucke OCHOBHOW JMTEpaTyphl YKa3bIBA€TCS HE
Oosee MATH HCTOYHUKOB, MMEIOIIMXCS B JOCTATOYHOM KOJHuecTBe B (onae Oubmuorexu. Ecim
JOCTYIIHA 3JIEKTPOHHAS BEpCHsl y4eOHUKOB, Y4E€OHBIX MOCOOMH M T.H., CIEAyeT yKa3aTh Ul HHUX
PEXUM JOCTyTIA.

K J1omomHUTENhHONM OTHOCHTCS JUTepaTypa, peKoOMeHayeMas OakalaBpaM, Marucrpam JUis
CaMOCTOSITENIbHOTO H3YYEHHUS MPU BBHIMOJIHEHUH KYpPCOBOTO IMpoekTa (paboThl), yueOHOH HaydHO-
UCCIIEIOBATEeIbCKOW paboThl, Npu HamucaHuu pedeparoB, Uil TMOATOTOBKM K CEMHHapam,
MPAKTUYECKUM 3aHSATHUSAM, J1a0OpaTOPHBIM paboTaM U JPYTrUM Yy4deOHBIM 3aHSATHSIM, a TaKxkKe s
yrayOsaeHus U pacliipeHus 3HaHUN 10 TAaHHOW JUCLMILUTUHE.



Bce UCTOYHMKM B OCHOBHOM M JIONOJIHUTEIBHOM JIMTEpaType [JAlTCsI C  MOJHBIMHU
O6ubnmuorpaguuecKuMH ONMUCAHUSIMM B COOTBETCTBHHM C POCCHMCKMM WM 3alaJHBIM CTaHJapTaMu
odopmITeHHUS.

Jlist MarucTpaTypsl 00s13aTENIbHO HATMYKE JTUTEPATYPhl HA aHTITUHCKOM SI3BIKE.

7.1. Y4eOHas uTeparypa:

1. Kyapssues JI.JI. «KMaremaTuyeckuii aHamms»»

2. 3o0puy B.A. «MaremaTU4eCcKuid aHAITU3»

3. BunorpagoBa M. A. «3agaun v ynpaxHEHU 10 MAaTEMaTUHYECKOMY aHAJIU3Y»

4. Nemunosud Bb.I1. «COopHUK 3a/1a4 U YIIPa)KHEHHUI IO MAaTEMaTHYECKOMY aHAIH3Y»
5. @uxtenronsil .M. «OCHOBBI MaTEeMaTHUUYECKOTO aHAIIU3a

7.2. UaTepHeET-pecypehbl
1. denepanbubiii moprain http//edu.ru

2. DOnekrtponHbie Katajgoru Hayunoit 6udmuorexu 'Y http//elib.dgu.ru

7.3. IIporpammHoe obecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajibHO-TeXHHYECKOe o0ecriedyeHue

B opranmzanum ydeOHOro mporiecca HEOOXOIMMBIMU SIBISIFOTCSI CPEICTBAa, OOECIeunBarolue,
ayJIMOBU3YAIbHOE BOCIpPUSATHE Y4eOHOTO Marepuana ( CHeNHaTU3UPOBAHHOE JIEMOHCTPAIMOHHOE
obopyioBaHue):

1.Jocka u mMen (uiau Oosiee COBpeMEHHBIE aHAIOTHH )

2. KOMIIbIOTCPHBIC U MyJ'II:TPIMG]IHfIHBI@ TEXHOJIOTUN

3.MUKpOQOH U COOTBETCTBYIOIIME YCTAaHOBKH (751 pabOThl B OONBIIUX ayJUTOPUSX C
MHOT'OYUCJICHHBIMU I'pyHIIaMn CTy,I[eHTOB)



Pabowas mnporpamma muctumnabel B1.0.18 MartemaTHyeckuii aHAaIM3 COCTaBJICHA B
cootBetcTBUU ¢ TpeboBanmsimu GI'OC BO no nanpasnenuto nmoarotoBku 44.03.05 "Ilegaroruveckoe
oOpa3zoBanue (¢ AByMs NpOQHISMU MOATOTOBKHU), YTBEP)KICHHOTO MpukazoM MunoOpHayku Poccun
o1 22.08.2018 Ne 125.

[TporpamMmmy coctaBuia:

[Tpodeccop kadenpr «Maremarnueckuii ananu3» Tankues 1.A.

[Tporpamma onoOpeHa Ha 3acenanuu kadeapsl «MaTemMaTuuecKuil aHaIIN3»

[IpoTokon Ne9 ot «17» mas 2024r

[Tporpamma ogo06peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa

npotokos Ne 9 ot «22» mas 2024 r.



Caenenns 00 yrBepKAeHUHM MPOrPaMMBbI Ha 0YepeHON Y4eOHBbIi roJ U perucTpanuyu H3MeHeHuH

YueOHbBIH Pemenue xadeapol BuHecennbie n3MeHeHUs IToanuce 3aB.
rox (Ne mpoTokora, Kadeapoit
JaTa)




