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Pabouas mporpamma y4eOHON AUCHUILTMHBI «MaTeMaTHUYeCKUi aHaIN3» M0 HAINPABICHHIO
noarotoBku  09.03.04 Ilporpammuas wumxenepus (mpodpunb «Pa3paboTka mporpamMMmHO-
UH(POPMALIMOHHBIX CHCTEM») — 53 C.

Pabouas mporpamma ydeOHOM mucuumuimHbl «MaTemaTuyeckuil aHanus» pazpaboTaHa B
cooTBeTcTBUU DesiepalbHbBIM  TOCYIapCTBEHHBIM 00pA30BaTENbHBIM  CTAaHAAPTOM  BBICHIETO
obpazoBanust mo HampasiaeHuto 09.03.04 IIporpamMmmHas WH)XCHEpPHUs, YTBEP)KICHHBIM ITPHUKA30M
MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepamuu ot 19 centsadps 2017 r. Ne 920 (c
W3MCHCHUSMU W JIONOJHEHUSMH B COOTBETCTBHM C TpHKa3aMu MHHHCTEpPCTBA 00pa3oBaHUS U
Hayku Poccuiickoit ®enepaunn Ne 1456 ot 26.11.2020 r., Ne 83 ot 08.02.2021 r., Ne 662 ot
19.07.2022 r. u Ne 208 ot 27.02.2023 1.).

COCTABUTEJIB:
K.T.H., noueHt Harynun H.H.
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3aBenyromuii kadempoit UTIID %@ ~B.I. Yeban

IlepeyTBepkaeHa: « » 20 r.,mporokon Ne .
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TEXHOJIOTHYECKOT0 MHCTUTYTa (puiauan) ¢eaepaqbHOr0 TrocylapCTBEHHOro  OKOKETHOTO
00pa30BaTeNIbHOTO  YUpEeXKJEHHUs BbIcHIEro oOpa3zoBaHusi  «JlyraHckuil rocynapcTBEHHbIN
yHHUBepcHuTeT nMeHu Briagumupa [ansa» « 16 » centsOps 2024 r., mpotokon Ne 1
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CTU (dbumman) ®I'bOY BO JII'Y um. B.Hams»

10.B. boponau

© Harymun H.1., 2024 1.
© ®I'bOY BO WJII'Y um. B. Hans» CTU (pumman), 2024 1.



CTpyKTypa u cofep:KaHHMe TN CHUIITHHBI
1. Heau n 3a1a4u TUCHUILIMHBI, €€ MECTO B Y4eOHOM mpoiecce

]_[CJ'IB HU3YUCHUSA AWCHUILUIMHBI — OBJIAACHHUEC CTYACHTaMH HeO6XOI[I/IMI)IM MaTEMaTHYCCKHUM
arrmaparoMm, IIOMOraroumM aHaJIu3upoBaTh, MOACIIUPOBATh U PCIIATE IPUKIAAHBIC 3aJa4H.

3&,[[3‘11/12 OBJIAACHUEC CTYACHTAMHU METOAaMH MATEMATHUYCCKOI'O aHalln3a OJIA HCCICAOBAHHUA
PCAIbHBIX ITPOLIECCOB U ﬂBHGHI/Iﬁ, MOCTPOCHUA HX MO,[[GJIGPJI U pCHICHUA MATCMATHYCCKUX 3aJay;
Pa3BUTHUC JIOTUYCCKOTO U a6CTpaKTHOI‘O MbIIIJICHUA CTYACHTOB, BLIpa6OTKa Y CTYACHTOB YMCHUS
CaMOCTOATCIIBHO paClIUpPATbL CBOU MATCMATUYCCKUC 3HAHUA U IIPOBOJUTH MaTeMaTUUYCCKUM aHaJINU3
IMMPUKJIAAHBIX 3a1a4.

2. Mecrto mucuuminnsl B crpykrype OOII BO

JucuuiumHa «MareMaTHdecKii aHaTu3» BXOJAUT B OJIOK JUCUUIUIMH 00sI3aTeIbHON YacTh
yueOHOro IJIaHa.

OcHoBpIBaeTCss Ha 0a3e TUCIUIUIMH: OOpa30BaTENBbHONW MPOrpaMMbI OOIIETO0 CPEIHETO
o0OpazoBaHusl.

SIBysieTCst OCHOBOM JUISl M3YyUEHHS CIIETYIONNX AUCIUIUINH: TUCKPETHOW MaTEMaTHKH.

3. TpebGoBanus Kk pe3yJbTaTaM OCBOEHHUS COJEPKAHUS THCIUTTUHBI

CryneHTsl, 3aBepIUBLINE U3yUEHHE JUCLUIUIMHBL «MaTeMaTH4eCKuil aHaIUu3», JOJKHBI

3HATh. OCHOBHBIE IIOHSATHS, ONIPEIEICHHS], TEOPEMBI U METOABI MAaTEMAaTUYECKOTO aHAIIN3a,
B 4YacTU TEOpUHU MpeNenoB, AUPGEepeHINaTbHOTO U WHTErPAJIbHOIO MCUUCIICHUS, TEOPUU PSIOB,
TEOpUH MOJIS.

yMeTh. HCIOJb30BaTh METOJbl MAaTEMaTHYECKOr0 aHallu3a; pelaTbh TUIIOBBIE 3ajayu;
oOpamatecss K HH(popMannoHHBIM cuctemMam (MHTepHEeT, MaremaTHuyeckas JuTeparypa) ajs
MIOTIOJIHEHUSI ¥ YTOUHEHUSI MaTEMaTUUECKUX 3HAHUM.

BJIaJIeTh HABBIKAMM . HAyYHO-UCCIIEOBATEIbCKOIO aHAIN3a U MOJEIUPOBAaHMsI, HAaBbIKAaMU
NPAaKTUYECKOI0 HCIOJIb30BaHUS 0a30BBIX 3HAHMM M METOJOB MaTeMaTHYECKOro aHajau3a B
MPWIOKEHUAX K TEXHUYECKUM HAYKaM.

[lepeuncinennble pe3ynbTaThl 00pa30BaHUS SABISIOTCS OCHOBOH Uil (OPMHpPOBAHHUS
cinenyomux komnereHuui (B coorBerctBun ¢ ®I'OC BO u TpeOoBaHUSIMH K pe3ysbTaTaM
OCBOCHHSI OCHOBHOM MpodeccuoHaIbHOM 00pazoBaTenbHOM nmporpammel (OTTOIT BO):

YHHUBEPCATbHBIX:

VYK-1 cnocobeH ocymecTBIsATh MOUCK, KPUTUYECKUN aHalIM3 U CUHTE3 HH(OpMaluH,
OPUMEHATh CUCTEMHBIN TIOJIXO0/T JJIS pEIIeHUs TOCTABICHHBIX 33a4; 001enpodeccHOHaNbHbIX:

OIIK-1 cnocoOeH MpUMEHSATh €CTEeCTBEHHOHAYYHbIE M OOIEMH)KEHEpHbIE 3HAHUS, METO/IbI
MaTEMaTUYECKOTO aHajlu3a W  MOJEIMPOBAHMS, TEOPETUYECKOTO U  AKCIEPUMEHTAJIbHOIO
UCCIIeIOBaHMs B TPO(ECCUOHATLHON 1EATEIIbHOCTH.



4. CTpyKTYypa U cojiep:KaHue JUCIUTLTHHBI
4.1. O0beM y4eOHOI IMCHUNIUHBI U BUIbI Y4eOHOH padoThI
OO6beM gacoB (3.e.)
Br yacOHOH paboTs! Ounas OuHo- | 3aouHas
dbopma | 3aouHas | Qopma
dbopma
O0beM yueOHOM TUCITUILTHHBI (BCETO) 378 - 378
(10,53.e.) (10,5 3.¢e.)
OO0s3aTenbHast aynuTopHAas ydeOHas Harpy3Ka JHCIHILIMHBI -
(Bcero) B TOM 4YHCIIE: 196 28
Jlexuun 98 - 14
CeMuHapckue 3aHATUSA - - -
[TpakTrueckue 3aHATHS 98 - 14
JlaboparopHbie pabOTHI - - -
KypcoBas pabota (KypcoBOii TPOEKT) - - -
WnauBuayaibHOE 331aHNE o4 - o4
CamocTosTenpHas paboTa CTyAeHTa (BCEro) 182 - 350
dopma aTrecranuu JK3aMeH - IK3aMeH
(1,2,3) (1,2,3)

4.2. ConeprxaHue pa3aeioB TUCHUTLTAHBI

Cemecmp 1

Paznea 1. BBenenue B MaTeMaTHYeCKUM aHAJIN3

Tema 1. MHOK€eCTBO IEMCTBUTENBHBIX YHACEIT
DneMeHTbl TEeOpUHM MHOXKECTB. MHOXECTBO JEWCTBUTEIbHBIX YHCET U €ro
OCHOBHBIE CBOMCTBAa. MOAYyJIb TEUCTBUTEIBHOIO YHUCIIA U €r0 CBOMCTBA. YucIoBbIE
npoMexyTku. OrpaHUYEHHbIE U HEOTPaHUYEHHBIE YHUCIOBbIE MHOXKeCTBA. [Ipru3Hak
OrPaHUYEHHOCTH YHCIIOBOIO MHOKECTBA.

Tema 2. OyHKIUN OAHOU NTEPEMEHHOMN
[Tonatue Qynkuuum oaHoil mnepemeHHod. OOmacTe ompeneneHuss U 001acCTh
3HaueHnit ¢yHkuuu. ['paduk GyHKMuU omHONM mepeMeHHOW. CrocoOwl 3aaHus
byHkuu onHoil mepemeHHou. [leiictBus Han dynkuusmu. [loHsTHE YMCIOBOI
nocnenosareinbHocTu. lloHsatne MoHoTOHHON (yHKUMU. [loHSATHS 4YeTHOW w
HedyeTHOH  ¢yHkumid. Ilonstme  mepuoguueckod  ¢yHkiuu.  OCHOBHBIE
JJIeMEHTapHble  (QyHKIMM, HMX CBOWcTBa M TIpaduku. DJIeMEeHTapHbIE
npeoOpa3oBaHus TpapuKoB (HYyHKIIHA.

Tema 3. [Tpenensr

OKpecTHOCTp TOUYKM Ha 4HUCIOBOM mnpsMoi. IIpenenbHble TOYKM YMCIOBOTO
MHOkecTBa. [lonstue npeaena GyHKUIMU B TOUKe. ['eoMeTpHUUeCKHil CMBICT Tpeserna
¢ynkuun B Touke. IlepBblil 3ameuarenbHbI npenen. OCHOBHBIE TEOPEMBI O
npenenax. Ilpeaensl cyMMBbl, pa3HOCTH, MPOU3BEIEHHS U YaCTHOTO ABYX (DYHKIIMHA.
[Ipenen QyHKUMM TpU aprymMeHTe, CcTpemsiieMcs K OeCKOHEYHOCTH, U €ro
reoMeTpuueckuii cMpica. Ilpenen udmcioBod mocinenoBaTenbHOCTH. beckoHedyHO
Manble (GYHKOIUM M HX cBoicTBa. CpaBHeHHME OECKOHEYHO MalblX (YHKIUH.
beckoneuno Oonbmme QGyHKIUM U OeckoHeuHble mpenenbl. CBA3b MOHATHM
O0eckoHeyHO OonblION U OeckoHeuHO Manod (QyHkuuid. Beluncrnenue mnpexnena
CYMMBI, pa3HOCTH, MPOU3BEACHUS M YAaCTHOTO JBYX (PYHKUHUH B OCOOBIX CIydasx.



Tema 4.

Tema 5.

Pasznea 2.
Tema 6.

Tema 7.

Tema 8.

DKBUBaJICHTHbIE OECKOHEYHO Majible PyHKIMH. Brrunciienue npeneaos ¢ HOMOIIbIO
HKBUBAJICHTHBIX OECKOHEYHO MajbIX (GyHKUUN. OJHOCTOPOHHHE Mpeaeibl (yHKIHN
B TOYKE. AKCHOMa HEIPEPBIBHOCTU MHOYKECTBA JIEUCTBUTEIIbHBIX YHUCEN. TOYHBIE
IPAHMIIBI YUCIOBBIX MHOXKECTB. TeopeMbl O mpeneine MOHOTOHHOM 4YHUCIIOBOU
nocnenoBarenpHocTH.  Teopema Kantopa. HepasenctBo bepnymnu. Ywucno €.
Bropoit 3ameuatensHbii mpenen. Jpyrue 3ameuarenbHble MpeAesbl  (TPETHid,
4eTBEPTHIN, TATHIN). TaOnHIIa SKBUBAICHTHRIX OECKOHEYHO MATBIX (DYHKIIUH.
HenpepsiBHocTh QyHKIMM [ToHsTHE HEIPEpBIBHOM (PYHKIMH B TOUYKE.
HenpepbsIBHOCTS CyMMBI, pa3HOCTH, TPOU3BEICHUS U YaCTHOTO IBYX (DYHKLHUI B
Touke. Teopema 0 BHECEHMHU 3HAKA MPeEJiena Mol 3HaK HeMPEPhIBHON (PyHKITHH.
Teopema o HenpepbIBHOCTH KOMITO3UIIMU (YHKIHH. OHOCTOPOHHSIS
HEeNpPepbIBHOCTH (PYHKIMH B Touke. Touku paspeiBa pyHkuuu. Kiaccuduxanus
TOoueK pa3peiBa. OJHOCTOPOHHHUE IIpeiebl MOHOTOHHBIX pyHKUUH. Teopema o
MIPOMEKYTOUHBIX 3HAUCHUSIX HEPEPHIBHON (PYHKITUH.

HenpepriBable ¢pyHkIMN Ha oTpe3ke. [lonarue noamnocnenoBatenbHOCTH. Teopema
bosbiano-Beiiepuirpacca. Teopemsl BeliepmTpacca 0 HEMpepbIBHOM Ha OTPE3KE

GbyHKIIH.
JAnddepenuunanbHoe ucuncjieHne GQyHKIUUN OJHON NepeMeHHOM

[TponsBomHast GyHKITUU OJHON TIEPEMEHHOM

Omnpenenenne npousBogHor ¢ynkuuu. [lonstue muddepenunpyemoit GyHkunu.
Ces3p auddepeHuupyemMocTy GyHKUUU ¢ €€ HemnpepblBHOCTHbIO. KacarenbHas k
rpaduky ¢yHKIEH. ['eoMeTpruYecKuii CMBICI TMPOU3BOIHONW. DU3NYECKHN CMBICI
pon3BoHON. [Ipon3BoaHass CyMMBbI, pa3HOCTH, NIPOU3BEACHMS U YAaCTHOIO JIBYX
¢bynkuuid. IlpaBuwna muddepenumpoBanus. [IponsBogHas KOMIO3UIMH JIBYX
¢bynukiuii. [IpousBoanbie snemeHTapHbIX (yHKUUK. [lpomsBogHas oOpaTHOI
¢bynkuuu. 'mnepOonmueckre (QYHKOMHM M HX Opou3BOIHBIC. [Ipom3BomgHbIE
BBICIIMX  MNOpsaakoB. [lonaTtme  mapamerpuszoBaHHOro nytu. [Ipumepsr.
[IpousBognass  QyHkiuu, 3amaHHOM  mapamerpuuecku. KacarenpHas K
napameTpu3oBaHHOMY IyTH. [Ipon3BonHas pyHKIMH, 3aJaHHOI HESBHO.
Huddepenunan GyHKIMHU 0THON EpEMEHHOM

Omnpenenenue nuddepennrana GyHKIUN 0THON epeMeHHon. [Ipumenenue
muddepennmana GyHKIMHA B IPUOIMKEHHBIX BBIYUCICHUAX. [ 'eomeTpuueckuii
cmbica quddepenuana GyHKIUU OJHON epeMeHHON. MexaHnuecKuid CMbICTT
muddepennmana GpyHkuuu oxHoN nepemeHHoi. luddepenunan cyMMel, pa3HOCTH,
MIPOM3BEACHUS U YacTHOrO IBYX (QyHKUMH. Juddepeniman cinoxHol GyHKIUY.
JuddepeHnnansl BBICIINX MOPSAIKOB.

OcHoBHbIE cBOICTBa AU PepeHIUpYeMBbIX (PYHKIUHI U UX TPUMEHEHUE.
Bospactanue u yObiBanue @pyHkuuu B Touke. Teopema @epma.

Teopema Pomnsa. Teopema Jlarpanska. Teopema Komu. Bo3pacranue u yObiBanue
(GYHKIIMU Ha YMCIIOBOM NMPOMEXYTKe. TOUKM MakCUMyMa U MMHUMYyMa () yHKIIMH.
HeoOxonuMmoe ycrioBue cyiiecTBOBaHUs SKCTpeMyMa (GYHKIIUU OJTHOU MEepeMEHHOM.
JlocTaTouHbIE YCIOBUS CYIIECTBOBAHUS IKCTpEMYMa (PYHKIIUHU OHOM epeMEeHHOM.
OTpickaHMe HauOOJIBIIETO U HAMMEHBIIIETO 3HAYEHUS (PYHKIIUH,
muddepeHpyeMoit Ha OTpe3Ke U Ha UHTepBasie. HanpaBieHue BBITYyKIOCTH U
ToukH neperuda rpaduka pyHkuuu. HeBepTukanbHble aCUMOTOTHI rpaduka

GyHKIHU. 0 o
PackpeITHe HeonpeaeneHHOCTeW THITa [6} 51 | € IIOMOIIBIO MpaBuia
Jlonurans.

[Ipumenenue nuddepeHnanbHOro UCUUCICHUS ISl Ucce1oBaHus QYHKIUU U
nocTpoeHus e rpaduka.



Pasznen 3.

Tema 9.

Tema 10.

Tema 11.

Tema 12.

Paznen 4.

Tema 13.

Cemecmp 2

WuTterpanpHoe ucunciaenne GyHKIUU OTHOM mepeMeHHON
Heonpenenennslii uHTErpa

VYcioBue NOCTOSHCTBA (YHKUMHM Ha 4HCIOBOM npomexyrtke. [lonsrue
nepBooOpazHoii. Teopema o mepBooOpasHoi. I[lonaTtue HeompeaeneHHOro
uHTerpajga. TaOiauia OCHOBHBIX HeEOIpeleseHHbIX MHTerpanoB. CBoiicTBa
HEOIIPEICIEHHOI'0 HHTErpaa.

WHuTerpupoBaHue No 4acTsIM B HEONPEIEICHHOM MHTErpaje. 3aMeHa NepeMEeHHON
B HeomlpeleleHHOM uHTerpane. Panumonanshele ¢yHknuu. IIpocreiimme
paunoHanbHble (yHKIMU. Pa3znoxkenune ApoOHO-palMOHATIBHON (YHKIMU Ha
npocreimme apobu. MHTErpupoBaHHEe TPOCTEHUIINX PAMOHATBHBIX (YHKITUH.
WuTerpupoBanue NpaBWIbHOW panuoHanbHOW (yHKIMH. HVHTErpupoBaHue
HEeNpPaBUIbHOM palMoOHaIbHON (yHKUMHU. VHTErpupoBaHue TPUTOHOMETPHUUECKUX
BBIPaKCHU.

NHTerpupoBanre HEKOTOPBIX BBIPAKEHUM, COAEPKAIUX PATUKAIIBI.
OnpeneneHHbIi HHTErpa

[loHATHe ompeneneHHOro HMHTerpajia. 3ajJaud, KOTOpbIe HPUBOAAT K HOHSATHUIO
ornpezeneHHoro uuTerpaia. Heo6xoaumoe ycinoBre MHTETPUPYEMOCTH (PYHKIIUU -
e€¢ orpanndyeHHoctb. Cymmel JlapOy u ux cpoiictBa. Kputepuii nuHTerpupyemMocTu
¢bynkuuu. JlocraTouHble ycioBusi UHTErpupyemoctn (QynHkuuu. CpoiicTBa
orpeJiesieHHOro uHTerpaia. Teopema o cpenHeM. CyliecTBOBaHUE EPBOOOPA3HBIX
s HempepeiBHOM  pynknmmn. Teopema o ¢opmyne Hprotona-JleitOnuma.
WHTerpupoBaHue MO 4acTsAM B ONpPEJENCHHOM HHTErpajie. 3aMeHa NepeMEeHHOMN
HHTCTPpHUPOBAHUA B OIPCACICHHOM HHTCIpAJIC. I/IHTGFpaJ'II)I YETHBIX W HCYCTHBIX
¢byHKUMH TO OTpe3Ky ¢ cepenruHod B Hyne. lloHsTHe 0 NpUOIHKEHHOM
BBIYUCIICHUN OIIPCACIICHHBIX HHTCTPAJIOB. MeTOJII)I BBIYUCIICHUA OIPECACIICHHBIX
MHTETpajoB 1o (popMyiaM MpsIMOYTOJIbHUKOB, Tpaneuuid 1 CUMIICOHA.
[IpumeHeHne onpeeIeHHOro UHTErpaja

KBanpupyemsbie Gpurypsl Ha MiI0CKOCTH U MX miomaan. [lnomans KpuBoOIMHEHHOM
Tpaneuuu. Beluucnenwe momaauM KpUBOIMHEMHOro cexropa. @DyHKkuum ¢
OrpaHUYEHHBIM H3MeHeHHeM. CHpsMIseMOCTh W JUIMHA IUIOCKOW KPHUBOIA.
Brrunciienue MHBI TI1aJKOW KpUBOW. BpluMciieHuEe IIIMHBI TVIAJKOM KPUBOM B
JIEKapTOBBIX U MOJSPHBIX KOOPAHHATAX.

HecobGcTBeHHbIE MHTETpaAIbl ¢ OECKOHEYHBIMH TPEIeTIaMU HHTETPUPOBAHUS

IlousTue HECOOCTBEHHOT'O HHTCIrpaia C OCCKOHECUHBIMU npeaciaMun
HUHTCTPpHUPOBAHUS. CXO,Z[I/IMOCTL HECOOCTBEHHBIX HHTCI'PAJIOB. TeopeMa 0
HECOOCTBEHHOM HHTErpajc. Ilonstre ocTaTka HECOOCTBEHHOIO HUHTCrpaia.
TeopeMa 00 ocTaTke HeCOOCTBEHHOIO HHTCIrpaia.

Psaner
Hucnosele psiabl

Ilonstne umcnoBoro psga. Yactuusnele cymmbl psga.  Cxonpdmmecs U
pacxonsamuecs: psaasl. Cymma cxopsmerocs psja. Teopema 0 reoMeTpHYecKOM
psane. CnokeHue CXONAIIMXCA YNCIOBBIX PSNOB. YMHOXXEHHE CXOMASALIErOCs
YqUCIOBOrO psifa Ha yucio. OcTaTku 4uciIoBOro psga. Teopemsl 00 ocTaTke
CXOJIAIIErocs YUCIOBOIO psa.

HeobxonnMoe ycinoBHE CXOAMMOCTH YHCJIOBOrO psifa. l'apMoHMUecKuil psf.
[lonoxxurenbHple YHUCIOBBIE psAbl. Kpurepuil CXOAMMOCTH TOJOXKHUTEIBHBIX
psanoB. CpaBHeHue noONOXKUTENbHBIX psafoB. [lpusnaku Komm u [lanambGepa
CXOJUMOCTH TIOJIOKUTENIBHBIX psAXOB. MHTErpanpHblii INpPU3HAK CXOOUMOCTH



Tema 14.

Tema 15.

Tema 16.

Pazgen 5.
Tema 17.

MOJIOKUTEIBHBIX PSAJOB W €ro mnpuMeHeHHe. Teopema 00 0000IICHHBIX
rapMOHUYECKHX psax.

3Hakodepenyronmecs psaasl. Teopema JIeOHUIIA 0 3HAKOYEPETYIONTUXCS PsIIax.
AOCoIIOTHAS U YCIIOBHAS CXOMMOCTD psifioB. [looxkuTenbHast u OTpUIaTebHas
yacTu ynciioBoro psaa. [lpusnaku damambepa u Komm abcomoTHON CXOIUMOCTH
grcioBoro psiaa. [lepecranoBka wieHOB uncaoBoro psaa. Heodxomumoe u
JIOCTaTOYHOE YCJIOBHS CXOAUMOCTH (Kputepuid Komn) uncioBoit
[IOCJIEI0BATEILHOCTH M YHUCIIOBOTO PAJIa.

OYHKIIMOHAIBHBIC ITOCIEI0BATEILHOCTH U ()YHKIIMOHATIBHBIC PSIJIbI

OyHKIMOHANbHAS MTOCNIE0BaTeIbHOCTh. O0IAaCTh CXOAUMOCTH U IIPEIeIbHAS
¢bynkuus. OyskuuoHansHbie paasl. O0IaCTh CXOIUMOCTH U CyMMa
¢byHKIIMOHATBHOTO psifa. PaBHOMEpHas cX0auMOCTh (DYyHKIIMOHATILHOM
MOCIIE0BATEIHHOCTH U (PyHKIIMOHATBHOTO psifa. Teopema Beiieprirpacca o
PaBHOMEPHOM cX0IMMOCTH (DYHKIIMOHAIBLHOTO psfga. HeobxonuMoe u JoctaTouHoe
YCIJIOBUSI PABHOMEPHON CXOAMMOCTH (PYHKIIMOHAIbHBIX PAJAOB U (PYHKLIMOHAIBHBIX
nocneaoBareiabHocTel. CBOIICTBA paBHOMEPHO CXOAALMXCA (DYHKIIMOHATBHBIX
PAIOB.

Crenennsie psjabl. Paznoxenne QpyHKINN B CTETICHHBIE PSJIBI

[Tonstue crenennoro psaa. Teopema Abenst 006 UHTEpBaie U paanyce CXOAUMOCTH
creneHHoro psaa. CinenctBus U3 TeopeMbl. TeopeMa 0 paBHOMEPHOUM CXOIMMOCTH
cTenmeHHOro psina. CBOHCTBAa CTENEHHBIX PsI0B (HEMPEPBHIBHOCTh CYMMBI,
[IOYJICHHOE HWHTErpupoBaHME U AUPPEpPEeHUUPOBAHUE CTEHNEHHOIO  psaa).
Pa3noxxenue ¢pyHkuuu B cTeneHHOM psi. TeopeMa 0 eMUHCTBEHHOCTH Pa3IOKEHUS
¢bynkuuu B crenenHoit psag. @opmyna Teiinopa. Teopema 00 yCIOBUM CXOAUMOCTH
psna Teitnopa. Psn Maknopena. Cxema pa3zioxeHus: QYHKIIUU B CTEICHHOW Ps.
Teopema o pasnoxxkenun ¢(ynkuuu f(x) = eX B cremneHHO psa. Teopema o
pasnoxenun Qyaknuu f(x) = sinx B cremeHHOU psa. Teopema o pas3lioKeHUU
byakun f(x) = cosx B cTeneHHOU psal. Teopema o paznokeHnn GyHKwH f(x) =
In(1 + x) B crenennoii psa. Teopema o paznoxeHnn GyHKIAA

f(x) = arctgx B crenenHoit pan. Teopema o paznoxxenuu pyHkmmu f(x) = (1 +
X)™ B OMHOMHUANBHBIN psif. [IpuOIMKeHHbIE BEIYMCIICHUS C MTOMOIIBIO CTETIEHHBIX
PSIOB.

Tpuronomerpuueckue psanasl. Psag Oypse

[TonsiTe crTemeHHOTO psia B KOMIUIEKCHOW obnactu. Kpyr cxomumocTu
crereHHoro psiga. Teopema AOens. Iloka3zaTenpHass W TPUTOHOMETPUUECKUE
(GyHKIIMM KOMIUIEKCHOM nepeMeHHo. ®opmynbl Oinepa. TpuroHomerpuueckas
cucremMa QyHKIMNA U €€ OpTOrOHANbHOCTb. [IOHATHE TPUTOHOMETPUYECKOTO psAa.
Pan ®@ypre. KommiekcHas gopma pana @ypre. Cxonumocts psga Oypoe. Teopema
Hupuxie. Panel mo kocuHycaM u cuHycaM. CrienuanbHble NPUEMBI Pa3IOKEHUS
GyHKIMI B 3aBUCHMOCTH OT 33JaHHOTO MHTEpBasa pasiokeHus. [IpumeHeHue
TPUTOHOMETPHUYECKUX PAI0B Pypbe B MPUOINKEHHBIX BEIYHCICHUSX.

Cemecmp 3

HuddepennnanbHoe ncuuciaeHne GyHKIUU HECKOJIBKUX ITePEMEHHBIX

OYHKIMH HECKOJIBKUX MEPEMEHHBIX

OyHkuMs AByX mepeMeHHbIX. OOnacTh ompezeneHuss U 00JacTh 3HAYCHHM
¢byHkuun 1BYX mnepeMeHHbIX. CrocoObl 3afaHuss (QYHKIUH ABYX HEPEMEHHBIX.
I'paduk ¢yHkum aByx mnepeMeHHbIX. Jlunun ypoBHs. DyHKUIHS HECKOJIBKHUX
nepeMeHHbIX. [Ipeaen GpyHKIuM 1ByX nepeMeHHbIX. beckoHeuHo Masble (QyHKIUU
1 uX cBoiicTBa. HempephIBHOCTh B TOUKE (PYHKIMM JBYX IHepeMeHHBIX. YacTHble
MPOU3BOJIHBIE (DYHKIIMM HECKOJBbKUX IepeMEHHBbIX. YacTHble MNpHpaIleHus |



YacTHbIE MPOU3BOAHBIE PYHKIIMU JBYX NEPEMEHHBIX.

@OyHKIMS IBYX TEpEeMEHHBIX, nuddepeHnupyemMas B Touke. [lomHbIi
mupdepennman GyHkiuu B Touyke. HeoOXommmoe © JIOCTAaTOYHOE YCIIOBHS
muddepeHIUpyeMOCTH  (GYHKIMU  JBYX IEPEMEHHBIX. IIpousBogHas wu
muddepeHnman cnokHo GYHKIUM ABYX IMEepeMeHHbIX. HesBHas (QyHKIMsA nBYX
NEPEMEHHBIX, €€ YaCTHbIC IPOU3BOTHBIC.

Tema 18. Brrancinenne 4acTHBIX IMPOU3BOJHBIX BBICHIUX IIOPAAKOB (bYHKHI/II/I HECKOJIbKHX
MEPpCMCHHBIX. HpOI/ISBOI[Haﬂ M0 HAIpaBJICHUIO U I'PaIUCHT (byHKI_[I/II/I HCCKOJBKHX
IIEPEMEHHBIX

YacTHble MPOU3BOIHBIC BBICHIMX TOPSIKOB (YHKIIMHA HECKOJBKUX MEPEMEHHBIX.
Judpdepennman (GyHKIMM JABYX MEpEMEHHBIX M €ro OCHOBHBIE CBOWCTBA.
Juddepernnansl BRICIIUX MOPSIIKOB (GYHKINHU ABYX NepeMeHHbIX. [Ipon3Boanas
[0 HANpaBlICHUIO (YHKIMM HECKOJBKHX IEpEeMEHHBIX. [paaueHT QyHKIUH
HECKOJIbKMX MEPEMEHHBIX B TOUKE.

Tema 19. OKeTpeMyMbl QYHKLMU JIByX NepeMeHHbIX. Hanbonblee 1 HauMeHblIee 3HaYeHUs
(GyHKINU IBYX IEPEMEHHBIX

MakcumMyM ¥ MHHUMYM QYHKIHH JBYX TEpEeMEHHbIX. KpuTHdeckue TOYKU
¢byakuu. HeoOxoauMoe u TOCTaTOYHBIC YCIOBUS CYIISCTBOBAHHUS 3KCTpEMyMa.
Anroput™m  mccienoBaHuss  (QYHKIMA —JBYX TIEPEMEHHBIX Ha JKCTPEMYM.
AOCOIIOTHBIE W YCJIOBHBIE 3KCTpeMymbl GyHKIHH. Teopema BeiliepmTpacca o
CYIIECTBOBAHUM HaWOOJBIIETO ¥ HAMMEHBIIETO 3HAYCHUH (DYHKIMH. AJITOPUTM
MoKCKa a0COIIOTHOTO KCTpeMyMa (PYHKIMH U 33JaHHOU 00JIacTH.

Paznen 6. WuTerpanbHoe ucurcaeHne GyHKIUN HECKOIBKHUX MEPEMEHHBIX
Tema 20. JIBOMHBIE MHTETPAIbI

Ornpenenenue IBOMHOTO UHTErpajia. 3a1a4uu, IPUBOIAIINE K IIOHATHIO IBOMHOTO
uHTerpana. OyHKIus, UHTErpupyemas B o0nactu. ['eomeTpudeckuii cMbICHI
nBoiHOro uHTerpasa. Heobxoanmoe 1 10CTaTOUHOE YCIIOBUS CYLIECTBOBAHMS
NBOMHOTO MHTEerpana. CpolicTBa NBOMHOrO HHTErpana. [ToHsTue mnoBTOpHOTO
WHTerpasia. Beryuciienne TBOWHOTO HHTETpaia MOBTOPHBIM HHTETPHUPOBAHUEM.
[TonsiTHe perynsgpHoro oToOpakeHus Iockux odnacreit. Teopema o nmpumepe
perymnsipHoro oroopaxkenus. Teopema 0 3aMeHe IEPEMEHHBIX B JIBOTHOM MHTETpaJIE.
[Ipeobpa3oBaHue ABOMHOTO MHTETpaia K MOISIPHBIM KOOPAMHATAM.

Tema 21. TpoliHble HHTETrpasIbI

Onpenenenne TpoOMHOrO MHTErpana. BerunciaeHne TpOHHOTO MHTErpaiga (TEOpEMBI
1 u 2). TpoitHOl MHTErpasl B WIMHIPUUECKUX U c(hepruuecKrX KOOpAHATAX.
Tema 22. IIpuMeHeHNne KpaTHBIX MHTErPAJIOB

[IpuMeHeHMe BOMHBIX MHTETPajoB (BbIUMCIEHHE IUIONIAAEH, Macc, CTAaTUYECKUX
MOMEHTOB, MOMEHTOB MHEPLHMHM U KOOPJIMHAT IIEHTpa TSHKECTU IJIOCKHX (uryp,
00bEMOB Ten, Iomaneil mosepxHocteil). IlpumeHeHue TPOWHBIX HHTErpasioB
(BbIuMCIIEHHE OOBEMOB, Macc, CTAaTUYECKUX MOMEHTOB, MOMEHTOB HWHEPLUHUU H
KOOp/MHAT LIEHTPA TSHKECTU MPOCTPAHCTBEHHBIX (DUTYD).

Tema 23. KpuBonuHelinble HHTErpabl

3azauyu, NMPUBOASIIME K IOHATUIO KPUBOJMHEHHBIX MHTErpanoB. OnpeneneHue
KpHUBOJIMHENHOrOo MHTerpayna. KpHBOJIMHENWHBIE HWHTETpalibl MEPBOTO U BTOPOTO
pona. YcioBue He3aBUCUMOCTH KPUBOJIMHEHHOTO MHTErpaia 2-ro pojaa oT (GopMbl
nytd. CBoiiCTBa KpPUBOJIMHEWHOTO HWHTErpana. BpluucieHne KpUBOJIWHEHHOTO
uHTerpana. @OU3MYECKUH CMBICI KPUBOJIMHEMHOIO WHTErpana. Beruncienue
pabotel cuibl. CBs3b MeXAY JBOMHBIM M KPUBOJMHEWHBIM HMHTErpajaMH.
®opmyna Pumana-I"puna. [Ipumenenue popmynsl Pumana-I'puna.



Tema 24.

Tema 25.

Tema 26.

[ToBepXHOCTHBIE UHTETPAJIBI

OmnpeneneHre TMOBEPXHOCTHOTO HMHTETpajia IEPBOrO  poja. Brruuncienue
MOBEPXHOCTHBIX HMHTETPajoB TepBoro ponaa. OnpenerneHue MOBEPXHOCTHOTO
WHTErpaja BTOPOrO pojaa. BpIunciieHue MOBEPXHOCTHBIX HHTETPAIIOB BTOPOTO
pona. CBs3b MEXKy TOBEPXHOCTHBIMH HHTETPATIAMH [IEPBOTO U BTOPOTO POAA.
Jubdepennmranbapie ypaBHEHHS

OcHOBHbIE NMOHATHSA 00 OOBIKHOBEHHBIX JU((PepeHIMaIbHbIX YPABHEHUAX. 3a1auH,
npuBogsme K auddepeHnranbHpIM - ypaBHeHHAM. 3anaya  Komm. Teopema
CYIIECTBOBAaHMUSA M €IMHCTBEHHOCTH pemieHus 3anauu Komm. OCHOBHBIE THIIBI
mi(QepeHIMaNbHbIX ~ YPAaBHEHHH TEPBOrO  MOPSAAKA: C  Pa3AeISIOIIUMUCS
IIEPEMEHHBIMM,  OJHOPOJHbIC, JHMHEHHbIe JudQepeHalbHble  YpaBHEHUS,
middepeHnanpaple  ypaBHeHus bepHymim, auddepeHunanbHbie ypaBHEHUS B
nonHelX  AuddepeHnmanax M WIMOPUTMbl  MX  pemieHus. Ilpunoxenus
middepeHMaNbHBIX ~ YpaBHEHUWH  mepBoro  mopsnaka.  JuddepeHnuanbabie
ypaBHeHMs BblclIMX nopsakoB. 3agaya Komm. IloHsTHe 0 KpaeBbIX 3amayax ajs
maddepeHManbHbIX  ypaBHeHHH. OCHOBHBIE METOJBI IMOHIKEHHS MOpPSAKA
muddepeHManbHbIX  ypaBHeHU. OAHOpOAHBIE JIMHEMHbIE U HEOJHOPOJHBIE
muHelHble  muddepeHIManbHbie  ypaBHeHHs. [loHATHE 00mIEro  peieHus.
Onpenenurens Bponckoro. @®opmyna JlnyBumis-Octporpanckoro.  Merog
BapHaluy HEOMpPEIeNICHHBIX KOA((QUIIMEHTOB PEHICHUS! HEOJHOPOAHBIX JTHHEUHBIX
muddepeHManbHbIX ypaBHeHUH. JIunelnsle auddepeHunanbHble ypaBHEHUS C
MOCTOSTHHBIMH ~ Kodpunuentamu. uddepenunanbupie ypaBHEeHHS € TpaBoi
YacThIO crienuanbHoro Buja. Cucremsl nugdepeHIualbHbIX ypaBHEeHUH. Pemenus
CHCTEM  JHHEWHBIX  JU(QQepeHIHaIbHBIX  YPaBHEHHH €  IOCTOSHHBIMH
kod(purmeHTamu.

Teopus mosns

[Tonsitue ckansipHoro nosis. [Ipon3BoiHas O HANPaBICHUIO U TpaaueHT. [lonarue
BEKTOpHOro 1mons. [IoTOK  BEKTOpHOro TOJNS 4Yepe3 OPUEHTUPOBAHHBIE
nmoBepxHOoCcTU. OCHOBHBIE CBOMCTBA U (DU3UYECKUU CMBICT MOTOKAa BEKTOPHOTO
nosst. Teopema OcTporpaackoro.

JluBepreHius BEKTOPHOTO Mo U €€ cBoicTBa. DU3NYECKUI CMBICH JUBEPTEeHIINN
BekTOpHOro moind. llonstue coneHonpanbHoro mnois. OCHOBHBIE CBOMCTBa
coJieHouanbHoro mnosid. Padora cunoBoro noss. L{upkynsius BEKTOPHOTO IMOJIS.
Teopema Ctokca. Potop BekTOpHOTrO 1osist u ero cBoiicta. [loTeHuumansHoe noe,
€ro CBOMCTBA. Y CIIOBHE MOTEHIIMAIIBHOCTH.
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4.3. Jlekuun
O6beM yacoB
Ne n/mn Ha3Banune Tembl Ounas Qrro- 3aoyHas
(bopma 3a04Has dopma
dbopma
Cemecmp 1
Tema 1. | MHOX€ECTBO 1€HCTBUTEIBHBIX YUCEI 2 -
Tema 2. | @yHKIMU OJHON IEPEMEHHON 2 - -
Tema 3. | IIpenenst 10 - 1
Tema 4. | HenpepsiBHOCTD PyHKITUH 2 - 1
Tema 5. | HenpepwiBHBIC (PYHKITMN HA OTPE3KE 2 - -
Tema 6. | [IpousBonHas PyHKITMU OJTHON TIEPEMEHHOM 10 - 1
Tema 7. | Juddepenuuan GpyHKIIMN OTHON IEPEMEHHOM 2 - -
Tena 8. OcHoBHble cBo¥icTBa AuGhepeHIUpyeMbIX QYHKINN 5 ) 1
U MX IPUMECHEHUE
Hroro 3a 1 cemecTp: 32 - 4
Cemecmp 2
Tema 9. | HeompeneneHHbIi nHTErpan 8 - -
Tema 10. | OnpeneneHHbIN UHTETpAI 2 - 1
Tema 11. | [IpumeHeHre onpeneIeHHOTO UHTETpala 4 - 1
Tema 12. | HecoGcTBeHHBIE MHTETPABI C OECKOHEUHBIMU 4 i i
npeieJaMu HHTETPUPOBAHUS
Tewma 13. | Uucnosblie psiabl 8 - 1
Tena 14. @OyHKIIMOHAIBHBIEC TIOCIEI0BATEIBHOCTU U 9 i i
(GYHKIMOHATIBHBIE PSIIbI
Tena 15. Crenennsble psnbl. Paznoxenne QyHKuuil B 4 i 1
CTETICHHBIE PSIIBI
Tema 16. | Tpuronomerpuueckue psabl. Psg @ypre 2 - -
Hroro 3a 2 cemecTp: 34 - 4
Cemecmp 3
Tema 17. | @®yHKIIMU HECKOJIBKUX MEPEMEHHBIX 6 - 1
Berunciienue yacTHBIX IPOU3BOIHBIX BBICIINX
Tena 18, | MOPAAKOB (GYHKIINN HECKOJIBKHX TIEPEMEHHBIX. 4 i 1
[Tpon3BosHas MO HANPABIECHUIO U IPAJUEHT
(GYHKIIMN HECKOJIBKUX TIEPEMEHHBIX
DKCTpeMyMbl QYHKIIMH JIBYX NEPEMEHHBIX.
Tema 19. | Haubonbiee 1 HauMeHbIee 3Ha4eHUS (PYHKITHUH 2 - -
IBYX MTEPEMEHHBIX
Tewma 20. | /IBoliHbIE HHTETpANIBI 4 - 1
Tema 21. | Tpolinble HHTErpaIbI 2 - -
Tema 22. | [IpuMeHeHNe KpaTHBIX HHTETPAIOB 4 - 1
Tewma 23. | KpuBosMHEWHBIE HHTErPAIIBI 2 - -
Tewma 24. | [IoBepXHOCTHBIE HHTETPATIBI 2 - -
Tema 25. | JuddepenunansHble ypaBHEHUS 4 - 1
Tema 26. | Teopus nosus 2 - 1
Hroro 3a 3 cemectp: 32 - 6
Bcero: 98 - 14
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4.4. llpakTHyeckne (CeMUHAPCKNUE) 3aHATHS

O0BeM YacoB

Ne ni/m Ha3Banue Temsl OuHas Qrro- 3aoyHas
(bopma 3a04Has dopma
dbopma
Cemecmp 1
Tema 1. | MHOXeCTBO A€HCTBUTEIbHBIX YNCEIN 2 - -
Tema 2. | ®yHKUUHU OTHOM ITEpEMEHHOMN 2 - -
Tema 3. | Ilpenenst 10 - 1
Tema 4. | HenmpepblBHOCTH GyHKINU 2 - 1
Tema 5. | HempepsiBHBIE ()YHKIIMH Ha OTpE3Ke 2 - -
Tema 6. | IIpousBoaHas GyHKIMH OTHOU IEPEMEHHOM 10 - 1
Tema 7. | Hudbdepennman GpyHKIuu 0JHON EPEeMEHHOM 2 - -
Tena 8. OcHoBHbIE cBOMcTBa AU hepeHIUpyeMbIX QYHKINN 5 ) 1
1 VX TIPUMECHEHUE
Hroro 3a 1 cemectp: 32 - 4
Cemecmp 2
Tema 9. | HeomnpeneneHHblii HHTErpal 8 - -
Tema 10. | OnpeneneHHpll HHTETpa 2 - 1
Tema 11. | [IpumeHeHue onpeaeaeHHOro MHTErpaia 4 - 1
Tema 12. | HecoOcTBeHHble  HMHTErpajisl ¢  OECKOHEYHBIMHU 4 i i
npeJielaMu HHTErpUPOBAHUS
Tewma 13. | UucnoBbie psaabl 8 - 1
Tena 14. @YHKIMOHAIbHBIE TIOCIIEI0BATEIIBHOCTH U 9 i i
(bYHKINOHATIBHBIE PSABI
Tema 15. Crenennsle psnbl. Paznoxenne yHKuii B 4 i 1
CTETICHHBIE PSIBI
Tema 16. | Tpuronomerpuueckue psiabl. Psg @ypre 2 - -
HToro 3a 2 cemectp: 34 - 4
Cemecmp 3
Tema 17. | ®yHKIIMM HECKOJIBKUX MEPEMEHHBIX 6 - 1
Bbrunciienne  4YacTHBIX  MPOW3BOJAHBIX — BBICHIMX
Tema 18, | TOPARKOB (GYHKIIMHM HECKOJBKUX IE€PEMEHHBIX. 4 i 1
[IpousBogHass MO HAmpaBICHUIO W TPAJUEHT
(YHKLINUU HECKOJIBKHUX MEPEMEHHBIX
OKCTpeMyMbl ~ (YHKIMM  JBYX  I€PEMEHHBIX.
Tema 19. | HauGonbuiee n HauMeHblllee 3HaYeHHUS (YHKIHUU 2 - -
JIBYX TTEPEMEHHBIX
Tewma 20. | /[BoliHBIE MHTETPAIIBI 4 - 1
Tema 21. | Tpoiinble HHTETpaIbI 2 - -
Tewma 22. | IIpuMeHeHNE KPaTHBIX UHTETPAJIOB 4 - 1
Tema 23. | KpuBoauHelHbIE HHTErpaIbl 2 - -
Tewma 24. | IloBepXHOCTHBIE HHTETPAIIBI 2 - -
Tema 25. | Iuddepennmanbrbie ypaBHEHUS 4 - 1
Tema 26. | Teopus mosns 2 - 1
HToro 3a 3 cemectp: 32 - 6
Bceero: 98 - 14
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4.5. JlabopaTtopHblie padoThI

JIaGoparopHble pabOTHI MO TUCHUIUIMHE HE MPETYCMOTPEHBL.

4.6. CamocTosiTeibHAsi padoTa CTYJ1€HTOB

O0BeM 4acoB

OuHo-
Ne n/mn Hazpanue Temsl Bun CPC Ounas 3aouHas
3a04Has
dbopma dbopma
dbopma
Cemecmp 1
MHoxecTBO [ToaroroBka K KOHTPOJIBHOU
Tema 1 IEWCTBUTEILHBIX paboTe; BBIMOJTHEHUE 4 - 10
qucen VHJIMBUIYQJIbHOTO 3aJjaHusl
DYHKUAN OHOM [ToaroroBka K KOHTPOIBHOMI
Tema 2 Y L paboTe; BBIIOJIHEHNE 4 - 10
nepeMeHHOMN
WHUBUAYAIBHOTO 3aJJaHUs
[ToaroroBka K KOHTPOJIBHOU
Tewma 3 [Ipenenbr paboTe; BHIMOJIHEHUE 16 - 18
WHUBUAYAIBHOTO 3aJJaHUs
[ToaroroBka K KOHTPOJIBHOMN
HenpepsiBHOCTB
Tema 4 P paboTe; BHIMOJTHEHUE 5 - 10
i WHIMBUIYITBHOTO 33 JaHus
[ToaroroBka K KOHTPOJIBHOMN
Henpeprisabie
Tema 5 paboTe; BHIMOJTHEHUE 5 - 10
(GyHKIIMHM Ha OTpe3Ke
WHIBUIYITBHOTO 33 JaHMs
[TpouzBoaHas IToaroToBka K KOHTPOJIBHOM
Tema 6 (GYHKIIUM OJTHOM paboTe; BHIMOJTHEHUE 15 - 14
MEpEMEHHOMN WHIUBUAYAIBHOTO 3aJJaHUs
Huddepenunan [ToaroroBka K KOHTPOJIBHOM
Tema 7 (byHKLIMU OJHOM paboTe; BBITOJIIHEHHE 5 - 14
MePEMEHHOMN VHJIMBUIYAJIbHOTO 3aJaHuUs
OcHoBHble cBoiicTBa [loAroTOBKa K KOHTPOJIBHOM
nddepeHpyemMbIX | paboTe; BHIMOIHEHHE
Temag | Aubbepenuipy pabore; 8 - 14
GYHKIUH 1 X WHJIMBUIYAJIBHOTO 3aaHUs
MPUMEHEHUE
Hroro 3a 1 cemectp: 62 - 100
Cemecmp 2
. [ToarotoBka K KOHTPOJILHOM
Heonpenenennsrit
Tema 9 paboTe; BHIOJTHEHUE 7 - 14
HHTErpat
WHIUBUAYAIBHOTO 3aJaHUs
Ombenere . [ToaroroBka K KOHTPOIBHOMN
I JICHHBIN
Tema 10. pen paboTe; BBIIOJIHEHNE 7 - 14
HHTErpat
WHIUBUIYAITBHOTO 33 JaHHs
[IpumeHenne [ToaroroBka K KOHTPOIBHOMI
Tema 11 | onpeneneHHOTO paboTe; BBIIOJIHEHNE 7 - 12
WHTETpaia WHIMBHIYAIBHOTO 3aaHUs
Hecob6cTBeHHbIE [ToaroToBka K KOHTPOJILHOM
WHTETPAJIBI C paboTe; BHIMTOJTHEHNE
Tema 12 | OeCKOHEUHBIMU WHJIMBUIYAJIbHOTO 3aJaHusl 8 - 12
npenenamu

HHTCTPHUPOBAHUSA




13

IToaroroBka K KOHTPOJIBHOMN
Tema 13 | YucioBble psiibl paboTe; BHITOTHEHUE 8 14
WHIUBUYAIHLHOTO 3aaHuUs
DyHKIIMOHATILHbIE [ToaroroBka K KOHTPOJIBLHOM
Tena 14 | TOCHEA0BATENBHOCTH paboTe; BBHIOTHEHUE 7 10
U QYHKIMOHAJbHBIE | MHIUBUIYATHHOTO 3a[aHUS
PAIBI
Crenennble psgpl. | [loaroroBka K KOHTPOJIBHOM
Tea 15 Pa3no>1<evHI/Ie paboTe; BHITOTHEHUE 7 10
byHKIHMH B WHJIUBUYIHLHOTO 3aaHuUs
CTETEHHBIE PSIJIbI
[ToaroroBka K KOHTPOJILHOM
Tena 16 | TPHTOHOMETPHUECKHE paGoTe; BINONHEHHE 2 10
psinpl. Psin @ypbe WH/IUBHYaIbHOTO 3a[aH¥usI
HToro 3a 2 cemecTp: 58 136
Cemecmp 3
DyHKIMHU [ToaroroBka Kk KOHTPOJIBHOM
Tema 17 | HECKOJBKUX paboTe; BHITOTHECHUE 6 12
MepEeMEHHBIX WHJUBUIYaJIbHOTO 3a1aHUS
Brruncnenue [ToaroroBka K KOHTPOJIBLHOM
YaCTHBIX paboTe; BHIIOTHEHUE
MIPOU3BOAHBIX WHIUBUIYAJIbHOTO 3aTaHUS
BBICHINX TTOPSIKOB
(GYHKIIMN HECKOJIBKUX
Tema 18 | mepeMeHHBIX. 6 12
IIpousBoaHas 1o
HaIlpaBJICHUIO U
rpagueHT pyHKINUU
HECKOJIbKMX
MepEeMEHHBIX
DKCTpPEMYMBbI [ToaroroBka K KOHTPOJIBHOM
GyHKIIUU BYX paboTe; BBHITIOTHEHUE
MEPEMEHHBIX. WHIUBUIYAJIbHOTO 3aaHUs
Tema 19 | HaubGomawiee u 6 12
HanMEHBIIIEE
3HaueHusl HYHKIUU
JIBYX TIEPEMEHHBIX
[ToaroroBka Kk KOHTPOJIBHOM
Tema 20 | JIBoliHbIe UHTErpaNbl | PA0OOTE; BBIIOIHEHNE 6 12
WHIWBUIYAIbHOTO 3aJaHUS
IToaroToBKa K KOHTPOJIBHOMN
Tema 21 | Tpoiinble uHTErpaibl | PaOOTE; BHIIOJHEHHE 6 11
WHJUBUIyaJIbHOTO 3aaHUs
[ToaroroBka Kk KOHTPOJIBHOM
Tema 22 Hpuvenenne paboTe; BBINOIHEHNE 6 11

KpPaTHBIX HHTETPAJIOB

VHIUBUYAIBHOTO 3a1aHUs
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. IToaroroBka K KOHTPOJIBHOMN
KpuBonunelinbsie .
Tema 23 paboTe; BHITOTHEHUE 6 - 11
HUHTETPaJIbl
WHIUBUAYAIBHOTO 3aJaHUs
Tema 24 | TloBepXHOCTHBIE [ToaroToBka K KOHTPOJILHOM 6 - 11
WHTETPATBI paboTe; BBIOJHEHUE
WHWBUIYAILHOTO 3aaHs
T [ToaroroBka Kk KOHTPOJIBHOM
updepeHANBEHEIC
Tewma 25 PCEHIL paboTe; BHITOTHEHUE 8 - 11
ypaBHEHUS
WHAUBUAYAIbHOTO 3aJaHUs
IToaroroBka K KOHTPOJIBHOMN
Tema 26 | Teopus nosus paboTe; BHITOTHEHUE 6 11
WHAUBUAYAIbHOTO 3aJaHUs

Hroro 3a 3 cemectp: 62 - 114

Bcero: 182 - 350

4.7. KypcoBbie pa0oThl/IPOEKTHI
KypcoBbie paboThI 110 TUCIUTUIMHE HE TIPETyCMOTPEHEI.

5. Oopa3oBaTe/IbHbIC TEXHOJIOTHHU

[IperonaBanue  AMCUUIUIMHBI ~ BeIeTCS € NPUMEHEHHEM  CICAYIOIIMX  BHUJOB
00pa30oBaTeNbHBIX TEXHOJIOTUIL:

—  TpaJMLHUOHHBIE 00BbSCHUTENbHO-UIIITIOCTPATUBHbIE TEXHOJIOTHH, KOTOpbIE
00eCTIeYnBarOT JOCTYIMHOCTh y4eOHOro Marepuaina Jjsi OOJBIIMHCTBA CTYIEHTOB, CUCTEMHOCTH,
0TpabOTaHHOCTh OPraHU3aLMOHHBIX (OPM U MPHUBBIYHBIX METOJIOB, OTHOCUTEIILHO MaJlble 3aTpaThl
BpPEMEHU;

—  TEXHOJIOTHMM MpOoOJIeMHOro OOy4YeHHs, HalpaBlIEHHblE Ha pa3BUTHE IO3HABATEIbHOM
AKTUBHOCTH, TBOPUECKON CAMOCTOSATEIBHOCTH CTYJEHTOB U IIPEAIIOJIAratoIlye MOCIEA0BATENbHOE U
1IeJICHAIIPaBJIICHHOE BBIIBI)KEHUE Mepesl CTYJEHTOM MO3HABAaTEIbHBIX 33/1a4, pa3pelieHue KOTOPBIX
NO3BOJISIET CTYJEHTaM AaKTHMBHO YCBauBaTh 3HAHMS (MCIHOJB3YIOTCA IIOMCKOBBIE METOMBI;
MOCTaHOBKA MTO3HABATENIbHBIX 3a/1a4);

—  TEXHOJIOTMM DPa3BHBAIOLIET0 OOyuYeHHs, TO3BOJISIONIME OPUEHTUPOBATh Y4EOHBIH
IIPOLIECC HA MOTEHIMAIBHBIE BO3MOKHOCTH CTYI€HTOB, UX PEAIU3aLUIO U Pa3BUTHE;

—  TEXHOJIOTMM KOHIIEHTPUPOBAHHOI'O OOYYEHMsI, CYTh KOTOPBIX COCTOMT B CO3/IaHUM
MaKCUMaJbHO OJM3KOW K €CTECTBEHHBIM IICHUXOJOTHYECKUM OCOOEHHOCTSM 4YeJOBEYECKOIo
BOCHPUATUS CTPYKTYpbl Yy4eOHOro mpolecca M KOTOpble Jal0T BO3MOXKHOCTb TJIYOOKOrO U
CHUCTEMHOI'0 M3YYEHHUsl COJIepXKaHMs Y4YeOHBIX AMCUUIUIMH 3a c4yeT OObEIUHEHHs 3aHATUH B
TeMaTu4yecKkue OJIOKH;

—  TEXHOJIOTMM MOJYJBHOIO OOYYEHHSs, Jarolllue BO3MOKHOCTh OOECIedeHUs] THOKOCTH
npouecca OOydeHHs, aJanTalud €ro K WHIUBUAYAIbHBIM IOTPEOHOCTAM M OCOOEHHOCTSAM
oOyyaromuxcst (MPUMEHSIOTCS, KaK MpPaBUJIO, NPU CaAMOCTOSATEILHOM OOYYEHHH CTYAEHTOB IO
UH/IMBUYaJIbHOMY Y4eOHOMY IUIaHY);

—  TeXHOJOTHuH Ju(p(EepeHIUPOBAHHOTO OOY4YEHHUs, OOECIEeUHBAIOIIUE BO3MOXHOCTD
CO3/1aHMSI ONTUMANIBHBIX YCJIOBUN JUIsI pa3BUTHS MHTEPECOB M CHOCOOHOCTEM CTYAEHTOB, B TOM
YHCIIe U CTYACHTOB C 0COOBIMU 00pa30BaTENbHBIMU OTPEOHOCTMU, YTO MO3BOJISIET PEaTH30BaTh B
KYJIbTYpHO-00pa30BaTe€IbHOM  IPOCTPAHCTBE  YHUBEpCHUTETa  MJIEI0  CO3JaHUs  PaBHBIX
BO3MOXKHOCTEH JUIs MOTy4eHHsI 00pa30BaHus;

— TEXHOJIOTMU AaKTUBHOIO (KOHTEKCTHOro) oOOydYeHHus, C TIOMOILIBI0 KOTOPBIX
OCYIIECTBIISIETCS MOJEIUPOBAHUE MPEIMETHOr0, MPOOJIEMHOIO0 M COLMAIBHOTO COJEP KAHUS
Oyaymelt mnpodecCHOHAIBHOW  NEATENBHOCTH  CTYACHTOB  (MCIOJIB3YIOTCSI ~ aKTUBHBIE U
MHTEPaKTHUBHBIE METO/Ibl OOyUYEHHS) U T.JI.
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MaxkcumanbHas 3(G(EKTUBHOCTh  IEJAarorMyeckoro Ipoiecca JIOCTHraeTcs IMyTeM
KOHCTPYUPOBAHHUS ONTUMAIBHOTO KOMIUJIEKCA MEJAarori4ecKux TEXHOJIOTUN U (MJIM) UX 3JIEMEHTOB
Ha JINYHOCTHO-OPUEHTUPOBAHHOM, IESITENbHOCTHOM, MUAIOIMYECKOl OCHOBE W MCMOJIb30BaHUS
HEOOXOIUMBIX COBPEMEHHBIX CPEACTB 00YUECHHUS.

6. Y4yeOHO-MeTOAMYECKOE H TPOTPAMMHO-UH(OPMALIMOHHOE 0O0ecneuyeHue
AUCHUILINHBI:

a) OCHOBHAsI JIUTEepaTypa:

1. Makcumenko B.H., Kypc matemarnueckoro ananusa : yueOHuk / Makcumenko B.H. -
Hosocubupck : M3a-so HI'TY, 2016. (Cepus "Yueonuku HI'TY") - ISBN 978-5-7782-2914-3 -
Texct : omekrponnbii //  OBC  "KoucyneranT crymenta" : [caiit]. - URL
http://www .studentlibrary.ru/book/ISBN9785778229143.html (mara o6pamenus: 02.09.2019). -
Pexum noctyna : mo nojmnucke.

2. UBanoBa E.E., [TuddepennmanbHoe ucuuciaeHne (QyHKIMA OJHOTO TMEPEMEHHOTO :
yuebnuk i By3oB / E.E. MIBanoBa; nox pen. B.C. 3apyouna, A.I1. Kpumenko - M. : I3garenbcTBoO
MITY um. H. D. baymana, 2017. - 407 c. (Matemartuka B TexHU4YeckoM yHuBepcurere) - ISBN
978-5-7038-4631-5 - Texkcrt : anexrponnsiii / DBC "Koncynbrant cryaenta” : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785703846315.html (mara o6Opamenus: 02.09.2019). -
Pexwum noctyna : mo nojmnucke.

3. Kupkunckuit A.C., Marematnueckuid aHanu3 : YdeOHOe mocoOue s BY30B /
Kupxunckuii A.C. - M.: Akanemudeckuii [Ipoekr, 2019. - 526 c. (Gaudeamus) - ISBN 978-5-8291-
3040-4 - Teker : osnektponHbld // OBbC "Koncynerant crygentra" : [caiitr]. - URL
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mara o6pamenus: 02.09.2019). -
Pexxum noctyma : 1o noanucke.

4. Kocreukas I'.C., Pagsl : yuebnoe nocobue / I'.C. Kocreukas; b.I. Bakynos, C.A.
HokydaeB — PoctroB-na-Jlony : M3a-so IODY, 2018. - 170 c. - ISBN 978-5-9275-2873-8 - Tekcer :
ANEKTPOHHBIN /l 9bC "KoHcynbpTaHT cTyneHra" : [caiiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785927528738.html (mata oOpamenus: 02.09.2019). -
Pexxum noctyma : 1o noamnucke.

5. Tlacryxos .M., WHTerpanpHOE HCYMCIEHHE (QYHKIMH OIHOM  INEpeMEHHOM
(HeompeneneHHbl MHTErpan) : yueoHoe nocobdbue / [lactyxos [I.U. - Openbypr: OI'Y, 2017. - 100
c. - ISBN 978-5-7410-1783-8 - Tekcr : anekrponnsiit / DBC "KoHcynbranT cryaenta” : [caiiT]. -
URL :  http://www.studentlibrary.ru/book/ISBN9785741017838.html  (mata  oOparieHus:
02.09.2019). - Pexxum mocTyma : 1O TMOAMUCKE.

6. Posk C.X., Ilpenensl. Co0pHMK 3a/1a4 ¥ yIpakHeHul : yuebHOoe mocobue / Posk C.X. -
HoBocubupck : M3a-so HI'TY, 2017. - 52 c. - ISBN 978-5-7782-3128-3 - TekcT : 3MeKTPOHHBIH //
9bC "KoHcynbTaHT cTyneHTa" : [caiiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785778231283.html (nata oOpamenus: 02.09.2019). -
PexxuMm poctyna : mo moJmucke.

7. bepman I'. H. C6opHHK 3a1a4 10 KypCy MaTeMaTHUeCKOro ananusa. — M.: Hayka, 1977.

8. Hemumosuu B.I1. C60pHMK 3a/1a4 ¥ yIpaKHEHUH 110 MATEMATHYECKOMY aHaIU3y. — M.:
Hayxa, 1977.

0) 10MOJIHUTEJIbHAS JIUTEepaTypa:

1. bermatoB A.X., Maremarndeckuii ananu3: y4e0. mocodbue: B 2 4. / bermaroB A.X. -
HoBocubupck : Uzn-Bo HI'TY, 2016. - ISBN 978-5-7782-2927-3 - Tekcrt : snexTponHsIii // IbC
"KoHcynbTaHT cTyneHra” : [caiiT]. - URL
http://www.studentlibrary. ru/book/ISBN9785778229273 html (mata o6pamenus: 02.09.2019).
Pexum noctyna : 1o nojamnucke.

2. I'asuzona H.H., CrenmanbHblil Kypc 0 MaTeMaTHYECKOMY aHANU3y : yuyeOHoe mocooue /

I'asuzosa H. H., Enuxeesa C. P., Huxonosa I'. A., Hukonosa H. B. - Kazanp : M3garenscTBo
KHUTY, 2018. - 116 c. - ISBN 978-5-7882-2418-3 - Tekct : anexrponnslii // DbC "Koncynprant
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crynenta" : [caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785788224183.html (mara
obpamenus: 02.09.2019). - Pexxum noctyrma : 1o moImucKe.

3. Henorubuenko I'.B., Marematuyeckuii aHanu3 : yuyeGHO-METOAMYECKOE MOcoOue /
Henoru6uenko I'.B. - HoBocubupck : Uzn-so HI'TY, 2017. - 32 c. - ISBN 978-5-7782-3216-7 -
Texct : omekrponnbii //  OBC  "KoncynmeranT crymenra" : [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785778232167.html (mata oOpamenus: 02.09.2019). -
PesxuM poctymna : o moJimmcke.

4. Jyoposun B.T., Jlekuuu no marematuueckomy ananuzy. U.II : yue6uoe nocobue / B.T.
HyOpoBun - Kazans : 3n-Bo Kazan. yu-ta, 2016. - 140 c. - ISBN

978-5-00019-575-8 - Tekct : anexrponnsiid / ObBC "Koncynbrant cryaeHTa" : [caift]. -
URL :  http://www.studentlibrary.ru/book/ISBN9785000195758.html ~ (mara  oOparieHwus:
02.09.2019). - Pexxum gocTyra : 1Mo MOANKUCKE.

5. Kyapssues JI. JI. Matematuueckuii ananus: T. 1, 2. M.: Beicias mikona, 1988.

6. IluckynoB H.C. luddepennmanbaoe u uHTerpanpHoe ucuncienus: T. 1, 2. M.: Hayka,
2001.

7. Byry3oB B. ®@. Jlekuuu no maremaruyeckomy aHanusy: T. 1, 2. M.: MI'Y, 2012.

8. Apxunos ['.U., CanoBunumii B.A., UybapukoB B.H. Jleknuu nmo marematudeckoMy
aHanmu3y. — 2-e u3a. — M.: Beicmr. mik., 2000.

9. Ouan FO.C. COopHuk 3a1a4 o maremaruyeckomy aHanusy. — M.: [Ipocsemenue, 1981.

B) METOAMYECKUE YKAZAHUS:

1. HWe O.H., CkpunnukoBa A.B., Temuukosa C.B. Marematnueckuii anamus. Yacts 2.
JuddepenunanbHoe ucuuciaeHUe (QYHKIUU HECKOJIBKMX IE€PEMEHHBIX U €ro IMNpUMEHEHHE :
Yueonoe mocoome / O.H. He, A.B. CkpunnumkoBa, C.B. TemuukoBa. — I'OY BIIO JIHP
«Jlyranckuii HanmoHalIbHBIN yHUBepcuTeT uMeHu Tapaca llleBuenko». — Jlyranck: Kuura, 2018. —
172 c.

2. Mawiii B.B., Mansiii JI.B., Illenokos B.C. Mertoguueckue yka3aHus U KOHTPOJIBHBIE
3a/IaHUS K TIPAKTHYECKUM 3aHITHSAM 10 quciuruinHe "Maremaruueckuit ananus". Pasnen "Teopus
npenenoB” (s cTyaeHToB HampasieHuit moarotoBku 01.03.02; 09.03.01; 09.03.02; 09.03.03;
09.03.04; 15.03.04; 15.03.06). - JIyrauck: uza-so JII'Y um. B.J{ans, 2018. - 68 c.

3. Tapamanckuit M.T., Yanas E.JO. Panpr: YaebHoe mocobue. - Jyranck: Usn-o JIHY
um. B.Jlans, 2018. - 177 c.

4. Tapamancknii M.T., Yanas EJO. KpaTHble, KpHBOIMHEHHBIE U TOBEPXHOCTHBIE
uHTerpansl: YuebHoe nocodue. - Jlyranck: Uzn-so JIHY um. B.[ansg, 2019. - 157 c.

I) HHTePHET-Pecypchl:

1. MunucrepcTBo obpazoBanus U Hayku Poccuiickoit @eneparuu — http:/MunoOpHayku.pd

2. MuHHCTEpCTBA TPHPOIHBIX pecypcoB U dkojorum Poccuiickoit Penepannu —
http://www.mnr.gov.ru

3. ®epepanbHas cimyxba 1O Ham3opy B cdepe o00pa3oBaHUS W HAYKH  —
http://obrnadzor.gov.ru

4. MunucrtepctBo oOpazoBaHuss W Hayku Jlyranckoit Haponnoit PecnyOmuku —
https://minobr.su

5. MuHHCTEPCTBO TPHUPOJHBIX PECYpCOB M IKojoruueckond OesomacHoctn JIHP —
https://www.mprinr.su

6. Haponusiii coer Jlyranckoit Hapoauoit PecyOmuku — https://nsinr.su

7. Tlopran @enepaiabHBIX TOCYIapCTBEHHBIX OOpPa30BaTENbHBIX CTAHIAPTOB BBICILIETO
obpasoBanus — http://fgosvo.ru

8. denepanbHbiii mopran «Poccuiickoe odpazoBanue» — http://www.edu.ru

9. Nudopmarmonnas cucrema «EnuHOe OKHO AOCTyma K oOpa3oBaTeNbHBIM pecypcam» —
http://window.edu.ru

10. depepanbHbIi HIEHTP HHOOPMAIIMOHHO-00pa30BaTEeIbHBIX pecypcoB — http://fcior.edu.ru



http://минобрнауки.рф/
http://www.mnr.gov.ru/
http://obrnadzor.gov.ru/
https://minobr.su/
https://www.mprlnr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
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DNeKTpOHHBIE OMOINOTEYHBIE CUCTEMBI U PECYPCHI:

1. DNeKTPOHHO-OUOIMOTEeUHAS cucreMa
http://www.studentlibrary.ru/cgi-bin/mb4x

2. DneKTpOoHHO-0nOmoTeyHas cucreMa «StudMed.ru» — https://www.studmed.ru

3. Hayunas snektponnas 6ubimmnoreka eLIBRARI.RU» — http://elibrary.ru

4. OBC UznatenbctBa «JIAHDb» — https://e.lanbook.com

«KOHCYJ’IBT&HT CTyACHTaA» —

Nudopmanmonnslii pecypc OubImoTexu o0pa3oBaTebHONW OpraHu3aIiu
1. Hayunas 6ubnuorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru

1. MaTepnaﬂbno-TexnnquRoe o0ecneyeHue AUCHHUIIIMHBI

OcBocHue JUCHHUIIIMHBL «MaTeMaTHYeCKUM  aHaIN3» npeanojaract HMCIoJb30BaHUC
AKaJCMHNYCCKHUX aYHHTOpHﬁ, COOTBCTCTBYIOIIUX ,HeﬁCTBYIOIHHM CAHUTAPHBIM U ITPOTUBOIIOKAPHBIM
[MpaBujiaM U HOpMaMm.

Hpoqee: pa60qee MCCTO IMpernoaaBareiisl, OCHAIICHHOC KOMIIBIOTCPOM C MOOCTYIIOM B

HNuTepHer.

IIporpamMmmMHoe obecrieueHue:

DyHKIHOHAIBHOE
Ha3HaYeHHUe

BecmiiaTHoe
MpPOrpamMMHoOe
o0ecmeueHue

CcblIKHA

OducHblii maker

Libre Office 6.3.1

https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

OrneparnnonHasi cucteMa

UBUNTU 19.04

https://ubuntu.com/

https://ru.wikipedia.org/wiki/Ubuntu

Bbpaysep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bbpaysep

Opera

http://www.opera.com

ITouTOBBII KIINEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

DailsI-MeHe IKep

Far Manager

http://www.farmanager.com/download.php

Apxusarop

7Zip

http://www.7-zip.org/

['paduyeckuii pegaktop

GIMP  (GNU Image
Manipulation Program)

http://www.qimp.org/

http://gimp.ru/viewpage.php?page id=8

http://ru.wikipedia.org/wiki/GIMP

Penaxrop PDF

PDFCreator

http://www.pdfforge.ora/pdfcreator

Aynuonneiiep

VLC

http://www.videolan.org/vic/



http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://elibrary.ru/
https://e.lanbook.com/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.7-zip.org/
http://www.7-zip.org/
http://www.7-zip.org/
http://www.gimp.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/
http://www.videolan.org/vlc/
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8. OueHounbIe cpeacTBA MO AUCHUIJINHE
IHacnopt
(¢oH/Ia OLIEHOYHBIX CPEACTB M0 Y4eOHOH TUCUUIITIMHE

«MaTeMaTHYeCKHUH aHAJIU3»

Ilepeyenb KOMIeTeHIHI (371eMEHTOB KOMIIETEeHLMI),

¢GopMupyemMbIX B pe3yJibTare 0CBOCHUS Y4eOHOM THCIUIIINHbBI

KPUTHYECKUM aHAJIU3 U
CHHTE3 HHpOopMaLuuy,
IIPUMEHATH CUCTEMHBIN
MOAXOJ AJISl PeLIEHUS
IIOCTaBJICHHBIX 33]1a4

HeﬁCTBHTGHBHBIX YHUCCJI

Jrarbl
Kon DopmyJIHpPOBKA KonTposnupyembie TeMbl
No . . - dhopMupoBaHHS
W/ | KOHTpOIMpyemoit KOHTPOJIUPYEMOM y4eOHOM TUCIUIUTNHBI, (cemecr
KOMIIETEHIINH KOMITETEHIINH MPAKTHKU p
W3Y4YCHUS)
1 YK-1 Criocoben Tema 1. HavyabHBIH (1)
OCYIIECTBIISITh OUCK, | MHOXeECTBO

Tema 2. @yHKIUU OJTHOM
MEPEMEHHOMN

HavyanbHBIH (1)

Tewma 3. [Ipenenst

HavyanbHBIH (1)

Tema 4.
HenpepbIBHOCTH

byHKIUMA

HavaJbHbIN (1)

Tema 5.
HenpepriBHble PyHKITHH
Ha OTpE3Ke

HavyanbHBIH (1)

Tema 6.
[TpousBonHas pyHKIUH
OJIHOW ITEPEMEHHOMN

HavaJbHbIN (1)

Tema 7. quddepennman
GYHKIIUU OJTHOU
MEPEMEHHOMN

HavyanbHBIH (1)

Tema 8. OcHOBHEIE
CBOICTBa
muddepeHIpyeMbIX
GbyHKIUH 1 Ux
MIPUMEHEHNE

HavyanbHBIH (1)

Tema 9.
Heonpenenennsiii
MHTErpaj

HavyaJbHBIN (2)

Tema 10.
OnpeneneHHbIi
HUHTETpal

HavyaIbHBIN (2)

Tema 11. [Ipumenenue
OIPENIENIEHHOTO
MHTETpaa

HavyaJbHBIN (2)

Tema 12.
Hecob6cTBennnIe
HHTETPAJIBI C
OECKOHEUHBIMU
npeaenamMmu
WHTETPUPOBAHUS

HavaJIbHBIN (2)
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Tema 13. HavyalbHBIN (2)
Hucnosele psiabl

Tema 14. HavyaJIbHBIH (2)
QyHKIMOHAIbHBIE

MOCJIe0BATEIBHOCTH U
(GyHKIIMOHATILHBIE PSI/IbI

Tema 15.

CreneHHbIE PSAIbI.
Paznoxenue ¢pyHkuuii B
CTETICHHBIE PSIJIbI

HavyaIbHBIN (2)

Tema 16.
TpuronomeTrpuyeckue
psanbl. Psang @ypre

HavyaIbHBIH (2)

Tema 17.
DYHKIIUN HECKOJIbKHUX
MePEMEHHBIX

@)

Tema 18.

Brruncnenue 4acTHbIX
MIPOM3BOIHBIX BBICIIIUX
HOPSIAKOB (DyHKIIUH
HECKOJIbKUX
HepEeMEHHBIX.
[IpousBogHas mo
HAaIpaBJICHUIO U
rpajveHT QyHKIUH
HECKOJIBKHX
TIEPEMEHHBIX

©)

Tema 19.

OKcTpeMyMbl G YHKIIUU
JIBYX TTEPEMEHHBIX.
HauOonbmiee n
HalMEHblIIee 3HaYeHUs
GyHKIUM TBYX
NEPEMEHHBIX

@)

Tema 20.
JIBOVHBIE MHTETpAIBI

©)

Tema 21.
TpoliHble HHTETpaIbI

©)

Tema 22.
[IpuMeHeHne KpaTHBIX
WHTETPAJIOB

©)

Tema 23.
KpuBonuHuelinble
WHTETPaJIbI

©)

Tema 24.
[ToBepxHOCTHBIE
HWHTETPaJIbI

©)

Tema 25.
Huddepenunansabie
ypaBHEHUS

©)

Tema 26.
Teopus nomus

©)
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OIIK-1

CniocobeH TpUMEHSTh
€CTECTBCHHOHAYYHBIC
1 0OIIIEHHKEHEPHBIC
3HAHUS, METO/IbI
MaTeMaTHYECKOTO
aHauu3a u
MOJICJTUPOBAHUS,
TEOPETUIECKOTO U
HKCIIEPUMEHTAILHOTO
HCCIICIOBAHUS B
podhecCHOHATLHOM
JIeITEIbHOCTH.

Tema 1.
MHO0XeCTBO
NENCTBUTEINBbHBIX YHCE

HavaJbHbIH (1)

Tema 2.
OYHKIUU OAHOMN
NepeMEeHHOMN

HavyanbHBIH (1)

Tema 3.
[Ipenenst

HavanbHBIH (1)

Tema 4.
HenpepsiBHOCTD

byHKIIUN

HavaTbHBIN (1)

Tema 5.
HenpepbiBable QyHKITUN
Ha OTPE3Ke

HavyanbHBIH (1)

Tema 6.
[TpousBonHas pyHKIUH
OJIHOY ITIEPEMEHHOMN

HavaJbHbIN (1)

Tema 7.
Huddepennman
(GyHKIIUU OJJHOU
IIEPEMEHHOMN

HavyanbHBIH (1)

Tema 8.

OcHOBHBIE CBOMCTBA
muddepeHIpyeMbIX
GbyHKIMA 1 UX
MPUMEHEHUE

HavyanbHBIH (1)

Tema 9.
Heonpenenennsiii
MHTErpaj

HavyaIbHBIN (2)

Tema 10.
OmnpeneneHHbIi
WHTETpa

HavyaIbHBIN (2)

Tema 11.
IIpumeHeHne
OIIPENIETICHHOTO
MHTErpaa

HavyaJbHBIN (2)

Tema 12.
HecoOGcTBeHHBIE
MHTErPAJIbI C
OECKOHEUYHBIMHA
npeaeiaMmu
MHTETrPUPOBAHUS

HavyaJbHBIN (2)

Tema 13. HUucnoBsie
psaBI

HavyaJbHBIN (2)

Tema 14.

O yHKIIMOHATbHBIE
MOCIEA0BATEIBHOCTH U
(GYHKIIMOHATBLHBIC PSIIbI

HavyaJbHBIN (2)

Tema 15.

CrerneHHbIC PSIbL.
Paznoxenue ¢pyHkuuii B
CTETIEHHbIE PSIJIbI

HavyaJbHBIN (2)
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Tema 16.
Tpuronomerpuueckue
psnel. Psag @ypoe

HavaJIbHBIN (2)

Tema 17.
DOYHKIUH HECKOIBKUX
IIEPEMEHHBIX

©)

Tema 18.
Brruncnenue 4acTHBIX
IIPOU3BOJIHBIX BBICLINX
MOPSAIKOB (HYHKIIUU
HECKOJIBKUX
MEePEMEHHBIX.
[IpousBogHas mno
HAIPAaBICHUIO U
rpajveHT QyHKIUH
HECKOJIbKUX
MIEPEMEHHBIX

@)

Tema 19.

OKCTpEeMYMBbI (PYHKIINH
JIBYX TICPEMEHHBIX.
Haubonariee u
HauMEHBbIIIEEe 3HAUCHUS
GyHKIIUU IBYX
MIEPEMEHHBIX

©)

Tema 20.
JIBOVIHBIE MHTETPAIBI

@)

Tema 21.
TpoliHble HHTETpaAIBI

©)

Tema 22.
[IpuMeHeHne KpaTHBIX
MUHTETPaJioB

@)

Tema 23.
KpuBonuneiinsie
MHTErpaJIbl

@)

Tema 24.
IToBepxHOCTHBIE
WHTErPAIIbI

©)

Tema 25.
Huddepenunansabie
ypaBHEHUS

©)

Tema 26. Teopus nomns

@)




Iloka3aTteim W KpUTEPUM OIEHUBAHUSA KOMIIETEHIIUIA,
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OIMMCAHHUE KA OIICHUBAHUA

N Kon KonTponmupyembie | HanmeHnoBanue

0 . Iloka3zarens onleHUBaHUS .

KOHTPOJIUPYEMOU TEMbI y4eOHOM OILICHOYHOTO

/i (3HaHUsI, yMEHUS1, HABBIKH )

KOMIICTECHITUH JUCIUTLINHBI cpeacTBa

1 | VK-1 3HaTh: Tema 1, ®poHTaTBHBIE U
OCHOBHBIC OHSTHS, Tema 2, AHIUBUyaIbHbBIC
omnpezaeneHus1, TeopeMbl 1 | Tema 3, OTPOCHI;
METO/JIbl MaTemaTuueckoro | Tema 4, KOHTPOJIbHBIE
aHanus3a, B YaCTU TEOPUU Tema 5, paboTHI;
MpEeJIEIIOB, Tema 6, WHJUBUIyaJIbHbIC
b depeHInaIbLHOTO U Tema 7, 3a/1aHusl,
WHTETPATIBHOTO Tema 8, IIPOMEXKYTOYHAs
HUCUUCIICHUS, TEOPUHU Tema 9, aTTecTaIus
PAIOB, TEOPUU TOJISL. Tewma 10, (9K3aMeH)
YMETB: Tema 11,

HCIIOJIB30BaTh METOIbI Tema 12
MaTeMaTH4YECKOTO Tema 13,
aHanu3a; pemaTth TUNoBbie | Tema 14,
3a/1auu; 00pamaThes K Tema 15,
nH(OPMALTMOHHBIM Tema 16,
cucremam (MuTepHer, Tema 17,
MaTeMaTh4decKas Tema 18,
TuTepaTypa) s Tema 19,
IIONIOJIHEHMS ¥ yTouHeHus | Tema 20,
MaTeMaTudeckux 3Hanui. | Tema 21,
BJIaJICTh HaBBIKaAMU: Tema 22,
Hay4HO- Tema 23,
HCCIIeA0BATEIbCKOTO Tema 24,
aHanu3a u MoaenupoBanus,| Tema 25,
HaBbIKaMH npakTuyeckoro | Tema 26.
HCIIOIb30BaHMsI 0a30BBIX

3HAHUM U METO/I0B

MaTeMaTHYeCKOTO aHaJln3a

B MPUJIOKEHUSIX K

TEXHUYECKHUM HayKaM.

2 | OIIK-1 3HATh: Tema 1, @poHTaNbHBIE U
OCHOBHBI€ MTOHSTHS, Tema 2, WHIUBUTyaJIbHBIC
onpeneneHus, teopeMbl 1 | Tema 3, OMPOCHI;
MeTOJIbl MaTemMaTudeckoro | Tema 4, KOHTPOJIbHbBIE
aHaJIM3a, B YaCTU TEOPUHU Tema 5, paboTHI;
MpEeIioB, Tema 6, WHMBUlyaJIbHbIE
g depeHInaIbHOTO U Tema 7, 3a/1aHus,
HWHTETPaJIbHOTO Tema 8, MMPOMEKYTOUHAS
WCYUCIICHUS, TEOPUU Tema 9, aTTecTalus
PAIOB, TEOPUH MOJIA. Tema 10, (9K3aMeH)
YMETh: Tema 11,

HUCTIOIB30BATh METO/IbI Tema 12
MaTEeMaTHIECKOTO Tema 13,
aHanu3a; pewaTh TUnoBsle | Tema 14,
3a/1a4yn; oOpamarbcs K Tema 15,
WH(POPMAITMOHHBIM Tema 16,
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cucremaMm (MHTepHer,
MaTeMaTH4uecKas
JuTepaTypa) Iis
MOMOJIHEHUS U YTOUHEHHUS
MaTEMaTHYECKUX 3HAHUI.
BJIaJIETh HaBLIKAMU:
Hay4HO-
HCCIIEN0BATEILCKOTO
aHaJM3a U MOJCIIUPOBAHUS,
HaBBIKAMU IIPAKTUYECKOTO
HCIIOJIL30BaHUs 0a30BBIX
3HAaHUH U METOIOB
MaTEMaTHYECKOTO aHaIn3a
B MPUJIOKECHHIX K
TEXHUYECKHUM HayKaM.

Tema 17,
Tema 18,
Tema 19,
Tema 20,
Tema 21,
Tema 22,
Tema 23,
Tema 24,
Tema 25,
Tema 26.
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DoH/IbI OLIEHOYHBIX CPEACTB MO JUCIHIJIMHE
«MareMaTHYeCKHI aHAJIHN3)

B()l'[pOCLI AJIsd q)pOHTa.TIBHbIX W HHAUBUAYAJBbHBIX OIIPOCOB:

Tema 1. Muoowcecmeo OevicmeumeibHblx Yuceil
UTo npUHATO MOHUMATh 0] MHOXKecTBOoM? [IpuBeanTe MprMephl MHOKECTB.

Urto Ha3bpIBaeTCS MOAMHOXKECTBOM JAHHOI'O MHOKECTBA?
Kakue MHOXeCTBa Ha3bIBAIOTCS PABHBIMU?

IToHSATHS KOHEYHOTO U OECKOHEYHOI'O MHOKECTB.
Uro 03HaYaeT B3aUMHO OJJHO3HAYHOE COOTBETCTBHE MEKIY JBYMSI MHOKECTBAMHU?
CoBnamaroT I MHOXKeCTBa a, b, ¢, d, e a, ¢, e, d, b?

7. YKa)KI/ITC, KaKue unu3 HI/DKGHGPG‘-H/ICJIGHHI)IX MHOXECTB 6YIIYT KOHCYHbIMHU, U KAaKHE —
OECKOHEYHBIMH:

a) MHOXKECTBO CTYZEHTOB JaHHOI'O UHCTUTYTA,

0) MHOKECTBO LIEJIBIX OTPHUIIATEIILHBIX YUCEIT;

B) MHOYKECTBO KOPHEH TaHHOTO MHOTOYJICHA;

ok wnE

') MHOXKECTBO BCEX MPSIMBIX, KOTOPBIE MPOXOIAT YePe3 3aJaHHYIO TOUKY.

8. O0pasyiiTe Bce BO3MOKHBIC ITOJIMHOYKECTBA JAaHHOTO MHOXECTBa 4, b, C, d, e.

9. Tlowemy mpo IycTO€ MHOXECTBO MOXHO CKa3aTh, YTO OHO BKJIFOYACTCS B JIF00OE
Hanepe]| JTaHHOE MHOXKECTBO?

10. [ans! aBa MHOXecCTBa: A — MHOXECTBO, cocTosiiee u3 15 ctynbeB, u B - MHOXecTBO,
cocrosee U3 15 ctynenToB. MoXHO 71 cKa3ath, YT0O A=B? MOHO 11 YCTaHOBUTb MEXKIY dTUMU
MHO>XECTBaMM B3aMHO OJHO3HAYHOE COOTBETCTBHE?

11. Kakue uncna Ha3bIBAIOTCS HATYPaTIbHBIMU?

12. Kakwue uuncia Ha3piBaroTcs meabiMu? OO0J1agaeT M CBOMCTBOM IIOTHOCTH MHOKECTBO
HENBIX Yrucen?

13. Kakue wuwmcina Ha3pBAIOTCA panuoHaTbHBIMEH?  [loka3aTh, dYTO CyMMa JBYX
palroHaIbHBIX YUCEI €CTh YHUCIIO PallMOHABHOE.

14. Kaxkwue uncna Ha3bIBaIOTCS UppalMoHANIbHBIMEU? [IpuBeauTe MpUMEpHI.

15. MHOKeCTBO JEHCTBUTEIBLHBIX YHCET U €0 OCHOBHBIE CBOICTBA.

16. AkcmoMa HelpepBIBHOCTH MHOXECTBA JICHCTBUTEIILHBIX YHCEI.
17. UYro Ha3bIBaeTCA MOAYJIEM AEHCTBUTENHHOTO Yncia?

18. Ilpu Kakux YCIOBHUSX UMEET MECTO PAaBEHCTBO |JC + _"_Lf| = |JC | + | }f|?

19. HamummTe HepaBeHCTBA, CBSA3BIBAIOIIME MOJYIh CYMMBI W Pa3HOCTH JBYX YHCEN C
CYMMOM M pa3HOCTBIO UX MOJYJIEH.

20. TloHsTHE YUCIOBOTO MHOKECTBA. [[pUMephl YMCIOBBIX MHOKECTB.

21. MaiiTe onpeeneHre HUKHEH 1 BEpXHEH TpaHUI] YMCIOBOTO MHOXKECTBA.

22. Kakoe 4nciioBOe MHOXECTBO Ha3bIBACTCS OTPaHUYCHHBIM CHU3Y (cBepxy)? [IpuBemute
IIPUMEPBL.

23. Kakoe unciioBoe MHOKECTBO Ha3bIBaeTCs orpaHrnueHHBIM? [IprBenuTe mpuMepsl.

24. ChopmynupyiiTe U TOKKUATE MPU3HAK OTPAaHNUYESHHOCTH YHCIOBOTO MHOXKECTBA.

Tema 2. @ynxyuu 00HOU nepemenHoll.

25. TlonsaTne pyHKIMU OTHON MTEPEMEHHOM.
26. OO6nactb onpeneneHust ¥ 001acTh 3HAUCHUH (DYHKIIMU OJTHOW TIEPEMEHHOI.
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27. Naiite onpeaenenue rpaduka GyHKIIUNA OJTHON TIEPEMEHHOMN.

28. Yto 3HauuT 331aTh QYHKIHIO 0JHON niepeMeHHo? CriocoObl 3amanus GYHKIIMH OTHOM
IIEPEMEHHOM.

29. NeiicTBus HaJ QYyHKIHSIMH.

30. Maiite onpeaenenne KoMno3uiuu AByx ¢yHkuuid. [IpuBeaute mpumepsl.

31. TloHsTHE YUCIIOBOU MOCIIEA0BATENBHOCTH.

32. IloHsiTHE MOHOTOHHOHN (DYHKIIHH.

33. IloHATHSA YETHOW M HEUETHON YHKIIUM.

34. Cdopmynupyiite TeOpeMy OCyMMe JIBYX YETHBIX (HEUETHBIX) QYHKIIUIL.

35. Chopmynupyiite TeopeMy O TIPOHM3BEICHUHM JBYX YETHBIX WM JIByX HEUETHBIX
byHKLIUH; TeOpeMy O IPOU3BEICHUN YeTHON (PYHKIIMU HA HEUYETHYIO (PYHKIIHIO.

36. IlonsiTHE IEpHOINYECKON (DYHKITHH.

37. OcHOBHBIC 3JIeMEHTapHbIC (PYHKIIMH, UX CBOWCTBA U rpapuKm.
38. DnemenTapHbie TpeoOpa3oBaHus rpaGuKOB PYHKIUH.

Tema 3. Ilpeoenvl.
39. Copmymupyiite onpejeneHne O- OKPECTHOCTH TOYKM HA YHCIOBOH mpsiMoit. UTo
TaKoe NpoKOoJIOTas O - OKPECTHOCTh TOUKH Ha YUCIIOBOM NPSMOIi.

40. [aiiTe onpeneneHue NpeeaIbHON TOUKH MHOXKECTBA.

41. Tlonsarue npenena GyHKIUU B TOYKE U €70 T€OMETPUUECKHI CMBICI.
42. llepBblil 3aMeyaTeNnbHBIN Mpesen (JJeMMa O BCIIOMOTaTeIbHBIX HEPABEHCTBAX; TEOPEMA O
MIEPBOM 3aMeUaTelIbHOM IMpeeTe).

43. ChopmynupyiTe U JOKaXKHUTE TEOPEMY O €MHCTBEHHOCTH IIpeena.
44. ChopmynupyiTe U JOKaXKHUTE TEOPEMY O MIPEAEIBHOM IIEPEX0/Ie B HEPABEHCTBAX.
45. Chopmynupyiite U JOKaKUTE TEOPEMY O IIPEENe IPOMEKYTOUHON (PYHKITHH.

46. ChopmynupyiTe U JOKaKUTE TeopeMy 00 OrpaHMYEHHOCTH (YHKIMH, HMEIOLIEH
KOHEYHBIN Ipeed.

47. Tlpenenbl CyMMBbI, pa3HOCTH, TPOU3BEACHUS M YACTHOT'O JBYX (YHKIIUH.

48. Tlpenen GyHKIMH TIPU apTyYMEHTE, CTPEMSIIEMCS K 0.

49. TIpenen 9UCIIOBOM MOCIICIOBATEILHOCTH.

50. BeckoHeuHO Maibie (DYHKIMH U UX CBOHCTBA.

51. BeckoneuHo OosblIve QYHKINU U OECKOHEUHBIE TIPEIEIbI.

52. ChopmymupyiiTe W JTOKOKHTE TEOPEMY O CBSI3U TOHITHS OECKOHEYHO OOJBIIOH
(GYHKLNU C TOHATHEM OECKOHEYHO Majol (PYHKIUH.

53. Brruuncnenue npenena CyMMBI, Pa3HOCTH, TIPOU3BEIEHUS M YaCTHOTO ABYX (DYHKIIHIA B
0COOBIX CITyyasX.

54. DKBUBAJICHTHBIE OECKOHEYHO Majible (DYHKIIMU U BBIUUCIECHUE C UX TIOMOIIBIO MPEJIEIIOB.

55. Onnoctoponnue mnpenensl ¢GyHkiui. ChopMmynupyite U JOKaXKUTE TEOPEMY O CBSA3HU
MOHATHI OJTHOCTOPOHHHUX IPEJIENIOB C MOHATHEM OOBIYHOTO Mpeea.

56. TodvHBIE rpaHMIIBI YUCIOBBIX MHOXECTB. CHOPMYITUPYHTE U TOKAKHUTE TEOPEMBI O
CYIIECTBOBAHUU TOYHOM BEPXHEW U TOYHON HUKHEW IPaHULI.

57. ChopmynupyiiTe TEOPEMBI U IOKAKHUTE O CBOMCTBAX TOUYHON BEPXHEU U TOYHOW HUIKHEH
IPaHULl YUCIOBBIX MHOKECTB.

58. Cdopmynupyiite n TOKaXKHUTE TEOPEMBI O TIpeiesie MOHOTOHHOW YHCIIOBOM
nocyenoBareabHoCcTH. Teopema Belepiurpacca.

59. Cdopmymupyiite u nokaxute TeopeMy Kantopa. ChopMymupyiite Teopemy o
HepaBeHcTBe bepHysun.

60. Yucno e. ChopmynupyiiTe 1 TOKKUTE TEOPEMY O BTOPOM 3aMeUaTeIbHOM IpeJiere.
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61. Chopmynupyiite U T0KaXUTE TEOPEMBI O TPETHEM, YUETBEPTOM U ISITOM 3aMedaTeIbHbIX
npejiesiax v CIeICTBUS U3 HUX.

Tema 4. Henpepvisnocmo (hyHKyuUU.

62. ChopmynupyiiTe onpeneacHue HenpepbIBHON GYHKIIUKA B TOUKE.

63. ChopmynupyiiTe ¥ JOKQKHTE TEOPEMbl O HENPEPHIBHOCTA CYMMBI, Pa3HOCTH,
MPOM3BEICHUS M YACTHOTO JIBYX HEMPEPHIBHBIX B TOUKE (DYHKITUI.

64. ChopmynupyiiTe W JOKQXKHTE TEOpEMy O BHECCHHMHM 3HaKa Ipeiena I0J 3HaK
HENPEPHIBHON (QYHKITUH.

65. ChopmynupyiiTe U TOKaKUTE TEOPEMY O HETIPEPHIBHOCTH KOMIIO3HIIUH JIBYX (YHKIIUH.

66. OxHOCTOPOHHSS HENMPEPHIBHOCTH (DYHKIIMH B TOUKE.

67. Haiite onpeneneHne TOUYKU pa3pbiBa GyHKuu. Kiaccudukarms Touek pa3pbiBa.

68. OmgHOCTOpPOHHME MpE/IEIbl MOHOTOHHBIX (PYHKITHH.
69. Chopmymupyiite TeopeMy U IJOKDKUTE O MPOMEKYTOUHBIX 3HAYCHHUSX HEIPEPHIBHON

GbyHKIHH.
70. Ilonarue oOparnoit ¢ynkuuu. CdhopmynupyiiTe ©  TOKaKUTE Teopemy O
CYIIECTBOBAaHHUHU HEMIPEPHIBHOW 00OPAaTHOH (HyHKIIUH.

Tema 5. Henpepvisnvle pynkyuu Ha ompeske.

71. Chopmynupyiite onpeaeneHue MoAn0CIe10BaTeIIbHOCTH.
72. Chopmynupyiite u nokaxute reopemy bonbiiano-Beliepmtpacca.
73. Cdopmynupyiite U 1oKaxuTe TeopeMbl Beliepmirpacca 0 HeNmpepblBHOW Ha OTpe3Ke

(GYHKIMH.

Tema 6. Ilpouzeoonasn ¢hynkyuu 0OHOU nepemeHHO.

74. Cdopmynupyiite onpeaeneHue Npou3BOAHON QyHKIIUH.

75. Kaxkas ¢ynkuus HazpiBaeTcs nuddepeHuupyemoit B Touke?

76. ChopmynupyiiTe U JOKaXHUTEe TEOpeMy O CBs3M JuddepeHIpyeMocTd (yHKIUUA B
TOYKE C €€ HEMPEPBIBHOCTHIO B 3TOM TOUKE.

77. JlaitTe onpezeneHus KacaTeabHON M HOpMaIH K TpaduKy QyHKIIUU B TOUKE.

78. ChopmynupyiiTe ¥ JOKOKUTE  TEOpeMy O  TEOMETPHYECKOM  CMBbICIIE
T depeHIMPYyEeMOCTH PYHKIIMU B TOUKE.

79. IlpousBoaHas CyMMBI, pa3HOCTH, IPOU3BEJCHHUS U YACTHOTO JIBYX (PYHKLIUH.

80. CdopmynupyiiTe u 10KaXKUTE TEOPEMY O IPOU3BOIHOM KOMIO3UIUH ABYX (DYHKIIMH.

81. IIpou3BoaHbIE 2IEMEHTAPHBIX (DYHKIIUH.

82. CdopmynupyiiTe u TOKaXKHUTE TEOPEMY O TPOU3BOIHOM 00paTHON (HYHKIIHH.

83. T'unepOonuueckue GyHKIUU U UX TPOU3BOIHBIE.

84. IlapamerpuzoBanubiii myTb. Ilpumepsl. ChopmynupyiTe MU JTOKKHUTE TEOPEMY O
KacaTeJIbHON K TapaMeTPH30BaHHOMY TyTH.

85. INapamerpuueckuii ciocod 3ananust pyHkunu. ChopMyaupyiTe U JOKaKUTE TEOPEMY O
IIPOM3BOIHON MapaMeTPUUECKH 3a1aHHOMN (D YHKIUH.

86. HanmmuTe ypaBHEHHs KacaTelbHOW M HOpMalM K Trpaduky ¢yHkmmm V¥ = arctg x s
Touke X=1 .

87. Haitmure f (1) u fi (1), ecin f(x) = |x — 1|e*. Cymecrsyer maf (1) ?
88. Haitmure ¥y, comn: a) ¥ = In(x + vVa® + x2); 6) y = arctg th(x).
89. Uto MOkHO cKa3aTh 0 AU (epeHuupyeMocT cyMMbl GyHKImii | (x)+ g (x) B TouKe
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X = Xo ecnu, B 3Toi Touke: a) dyukius f(X) muddepenuupyema, a hpyukuus g(X) He
nuddepenimpyema? 6) odoe pyukiuu f(X) u g(x) He quddepeHmpyemb?
90. Hcnonp3ys onpenenenue, MoKaxure, yTo GyHkuus ¥V = X 2 — 2x mddepenumpyema

B Touke X = 2 u Haiijute eé nudpepeHLyan B 5Toif Touke.

91. SIBnseTcst 1M HEMPEPHIBHOCTH (DYHKIMU B JAHHOM TOYKE OCTATOYHBIM YCIOBHEM
muddepernupyemoctr? OTBeT 000CHOBATH ¢ TOMOIIBIO TIPUMEpA.

92. Mosxert au cymectBoBaTh f "(Xo) , eciu He cymectByeT f '(Xo) ?

93. Haitzure f W(x), ecnn f(X)=In X - X,

Tema 7. Jupppepenyuan pynxyuu 0OHOU nepemeHHol

94. Cdopmynupyiite onpeaenenue nuddepennmana GyHKIUNA OTHON TEPEMEHOM.

95. CdopmynupyiiTe U TOKOKUTE TEOPEMY O TEOMETPHUECKOM CMBICIIE quddepeHImana
(GYHKIIMM OJHOU EPEMEHO.

96. B yem cocTouT MEXaHMUYECKUI cMBICT U depeHuana GyHKuun?

97. Cdopmynupyiite u 10KaxuTe TeopeMy o nuddepenimane CyMmbl, pa3HOCTH,
MIPOU3BEICHUS U YaCTHOTO JBYX ()YHKITUH.

98. Cdopmynupyiite U 10KaxuTe TeopeMy o AuddepeHinane KOMIO3UIUN ABYX (YHKIIHM.

99. YUto moHMMaeTCs 1Mo HHBAPUAHTHOCTHIO (hOopMBI TIepBoTO nuddepenimana?

100. Ucnons3yst Gpopmyity st Berancienus auddepenuuana, Haiiure dy , eciu
Yy =X-5inx + cosx

101. TudpepeHunansl BICIIUX MOPSIKOB.
102.Micronb3ys (opMmyiy JuIs BeraucieHus quddepenimana, Haiiaute AV
com Y = X -sinx

Tema 8. Ocnosnvie ceoticmea ougghepenyupyemvix QyHKYuil u ux npumMeHenue.

103. aiiTe onpeneneHus Bo3pacrarolei (yobiBaromeil) pyHKIMH B TOUKE.
104.Chopmynupyiite 1 TOKKUTE TEOPEMY O BO3PACTAHUU M YOBIBAHUN (YHKIIUU B TOYKE.

105.Chopmynupyiite n nokaxkute Teopemy Depma.

106.Cdhopmynupyiite u qokakute Teopemy Poss.
107.Chopmynupyiite n nokaxkute Teopemy Jlarpamnxa.

108.Chopmynupyiite un nokaxxkute Teopemy Komm.

109.Chopmynupyiite U 10KaXXKUTE TEOPEMY O JOCTATOUHOM YCIOBUU MOHOTOHHOCTH
(GYHKIIMHM Ha IPOMEXKYTKE.

110. [TaiiTe onpeeneHrne Touke MakcuMyma (MUHAUMYyMa) () YHKITHH.

111.ChopmynupyiiTe 1 TOKaKHUTE TEOPEMY O HEOOXOAMMOM YCIOBHH CYILIECTBOBAHUS
HKCTpeMyMa (PYHKIIUHU OJHOM MepeMeHHOH.

112.Chopmynupyiite U TOKaKUATE TEOPEMY O TIEPBOM M BTOPOM JOCTATOUYHBIX YCIOBHSIX
CYIIECTBOBAaHMS 3KCTpeMyMa (PYHKIIMU OJHOM epEMEHHOM.
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113.Hanpagsnenue BeimykJIocTH rpaduka Gyakmun. Touku nepernda rpaduka GyHKimm.

114 .HeBepTukaibHbIe aCUMIITOTHI I'paduka QyHKITHH.

. 0 0
115. PackpeiTHe HeompeaeneHHOCTEH THIA {6} u [—} C
Q0

npasuia Jlomurams.
116. Beruucnure, HCIIOJIB3Y s IIPaBHJIO

-

x'cosx—sin x

a) lim . ;0) lim xe+inx,
x—=0 X x—=+0
117. Cxema uccaeaoBanus QYHKIIMK U TOCTpOCHUE ¢€ rpaduka.
118. Hccnenyiite () YHKIIHEO u MOCTPOUTE eé
1} o x .
- x2—4

Tema 9. Heonpeoenennwiii unmezpa.

119. Jaiite onpezaeneHue nepBooOpa3Hoi GpyHKIUU.
120. CdopmynupyiiTe u JOKaKUTE TEOPEMY O MEPBOOOPA3HOM HYHKITUH.

121. TlonsTHe HEONpEaeIEHHOTO HHTErpaa.

IIOMOIIIBHO

Jlomurans:

rpaduk:

122. CdopmynupyiiTe U JOKaKUTE OCHOBHBIE CBOMCTBA HEONPEICICHHOTO HHTETpaa.

123. Tabauia OCHOBHBIX HEOIPECICHHBIX HHTETPAJIOB.
124. JlokaxkuTe cripaBeNIUBOCTH (POPMYIIBI sl TAOIMYHOTO UHTErpaja

[x™dx;(n#=—1)

125. JlokaxxuTe CHpaBemIMBOCTh (OPMYIBI Ui TaOIHMIHOTO I/IHTerpanaf

126. CdopmynupyiiTe u JOKaXHUTE TEOpeMy 00 MHTETPUPOBAHUH IO YACTSIM.

127. Bbl4HCIHTE C TOMOIIBIO HHTEIPHPOBAHHUS 110 acTsaM | X - Sin ax dx.

dx

as+x2

128. CdopmymnupyiiTe 1 TOKaKUTE TEOPEMY O 3aMEHE TIEPEMEHHON B HEOIIPEIEIIEHHOM

WHTErpae.

129. TlonsTHS pannoOHATHHON (YHKIIUH, MTPOCTEHITNX PAIlHOHATBHBIX ()YHKIIHHA.

WHTerpupoBanue MpocTelnx Apooei mepBoro U BTOPOro TUIA.

130. HMHTrerpupoBaHue npocTeliux qpodeit TpeThero TUIa.
131. HHTerpupoBaHue MpOCTEHIINX poOei YeTBEPTOTO THIIA.

dx p*
132. Beruncnure uHTErpaAI | ——————; ( - = U). CBEJIS €r0 K TAOITUYHOMY.
P f.rz+p_r+q \4 4 a y
dx p*
133. BpramcianTe HHTErpa f — g ——< 0 ), ceens ero TaOTMIHOMY.
x2+px+q 4
dax
134. Beluucnaure HHTErpal CBens f —————  €ro K TabiIu4HOMY.
lx=+px+q

AJ

135. MHrerpupoBaHue NpaBUIbHOW pallMOHATIBHON (YHKITUH.

136. HHTerpupoBaHue HEMPABIILHON palMOHATBHON (DYHKIIHH.
137. HHTerpupoBaHHe TPUTOHOMETPUICCKUX BBIPAKCHHH.

138. HuTerpupoBaHue BRIPAKCHHM, COISPIKANIIX PATUKAIIBL.

139. Kakyroo mTOACTaHOBKY HY)KHO BBIIIOJIHUTH  JUISI  PallMOHATU3AIAA
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J R (Vx,3x) dx?

n|ax+ S
140. YkaxuTe panroOHAIH3UPYIONIYIO MMOJICTAHOBKY JUJIsl UHTETpaja f R (JC ) E) dx.

W v+

Tema 10. Pasnomepras nenpepbl8HOCMb (YYHKYUU HA NPOMENCYMKE.

141. CdopmynupyiiTe ompeaereHue paBHOMEPHOW HENPEPhIBHOCTH  (PYHKIMH  Ha
MIPOMEKYTKE.

142. Cdopmynupyiite u fokaxute TeopeMy Kanropa o paBHOMEpHO HEMPEPHIBHOCTH.

143. Tlonstue xonebanus GpyHkiuu Ha otpeske. CiaeacTeue u3 reopemsl Kanropa.

144. Cnenyet nu U3 paBHOMEPHOW HEMPEPHIBHOCTH (DYHKIIMM HA TPOMEXKYTKE OOBIYHAS
HEMPEPHIBHOCTH HA 3TOM POMEKYTKE?

145. JlokakuTe paBHOMEPHYIO HENpPEPHIBHOCTh  (QyHKIMH | (x) =x* Ha OTpe3Ke
[0,1], ue ucnons3ys teopemy Kanropa.

146. Byner mu dyukuus f (x) =x*—3x PAaBHOMEPHO HENPEPHIBHOM HAa MHTEPBAJIE
(1,3)?

Tema 11. Onpedenennsiii unmezpai.

147. Pa3buenme otpe3ka. Panr pasOuenus. UurerpampHas cymma. llonsitue
OTIpeIeIIEHHOTO HHTETpaa.

148. 3anmaum, MPUBOIAIINE K MIOHSATHIO OMPEACICHHOTO HHTETpaIa.

149. CodopmynupyiiTe U JOKKHUTE TEOPEMY O HEOOXOAWMOM YCIOBHH HMHTETPUPYEMOCTH
byHKIHH.

150. Cymwmbl lapOy 1 ux cBOHCTBa.

151. Kputepuii UHTETPpUPYEMOCTH PYHKIIMH.

152. JloctaTo4HbIE YCIOBHS HHTETPUPYEMOCTH (DYHKITUH.

153. CdopmynupyiiTe u JOKaXHTE OCHOBHBIE CBOMCTBA OIPEIEIIEHHOTO HHTETpaa.

154. CdopmynupyiiTe 1 JOKaXKHUTE TEOPEMY O CPETHEM 3HAYCHUU.

155. CdopmynupyiiTe 1 JOKaXKHUTE TEOPEMY O MPOU3BOAHON ONPEENICHHOI0 UHTErpaa o
BEPXHEMY IpeIeTy HHTETPUPOBAHUSI.

156. CdopmynupyiiTe U JOKaXUTE TEOPEMY O CYILIECTBOBAHHM MEPBOOOPA3HOIL.

157. Cdopmynupyiite u gokaxure Teopemy o popmyne Herotona— JleiiGnuna.

158. CdopmynupyiiTe W JHOKaXKHUTE TeopeMy OO0 HMHTCTPUPOBAHHHM TI0 4YacTsIM B
OTIpe/IelIEeHHOM UHTErpae.

159. CdopmynupyiiTe u qOKaXKHTE TEOPEMY O 3aMEHE IIEPEMEHHON HHTETPUPOBAHHUS.

160. MHrerpaipl 4YeTHBIX U HEYETHBIX (PYHKIUI MO OTPE3KYy C CEPEeIUHOM B HYJIE.

161. TlonsTHE O MPUOIMKEHHOM BBIYHCIICHUH OIPE/ICIICHHBIX WHTETPAJIOB.

MeTtoabl BBIYUCIIEHHUS OIPENEICHHBIX WHTETpajoB MO (opMmyaamM HpSMOYTOJIbHUKOB,
Tpaneuuit 1 CuMIICOHA.

Tema 12. Ilpumenenue onpedeneHn020 unmezpaia.

162. Ksanmpupyembie GUTYpHI Ha TNIOCKOCTH U UX TUIoIanu. [Ipu3Hak KBagpupyeMOCTH.

163. ChopmynupyiiTe ¥ JOKOKUTE TEOpeMy O IUIOMAAN KPUBOJIMHEWHOW Tpareiuy.
CnencrBus.

164. ChopmynupyiiTe u JOKaXXHUTE TEOPEMY O TUIOMIAIN KPUBOIMHEHHOTO CEKTOpA.

165. dyHKIMH C OrpaHUYEHHBIM U3MEHEHHEM.

166. CrpsmisieMocTh U JUTHHA TI0cKor KpuBoi. ChopMmynupyiiTe UM JOKAXKHTE TEOPEMY
Kopnana.

167. BprumcieHue JUTMHBI TIaJKOW KPUBOH (OmpejesieHue TiIaJKod KPUBOM, Teopema o
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JUTMHE TJIAKON KPUBOH).
168. BrpluncieHue UIMHBI TJAJKONM KpPUBOW, 3aJlaHHONW B JEKAPTOBBIX KOOpAMHATAX, U
KPUBOM, 33JIaHHOM B IIOJIIPHBIX KOOPAWHATAX.

Tema 13. Hecobcmeenmvie unmezpaivl ¢ OECKOHEUHbIMU NPedelamMu UHMe2PUPOBAHUSL.

169. CdopmynupyiiTe omnpeaeiieHHe HECcOOCTBEHHOro HWHTerpajia 1-ro poma ¢
0ECKOHEUHBIM BEPXHHUM MPECIOM OT HEMPEPHIBHON (PYHKITUH.

170. Cdopmynupyiite ompeneneHue HECOOCTBEHHOTO HHTerpaia l-ro poma ¢
0ECKOHEYHBIM HUKHHUM IPEIETIOM OT HENIPEPhIBHOM () YHKIUH.

171. Kakoit HecOOCTBEHHBI MHTETPaT HA3bIBAECTCS A0COIIOTHO CXOSAIIUMCS?

. +oo dx
172. VYkaxwute, a9 KaKUX 3HAUYCHUW TlapameTpa & UWHTETrpai fa l: =>0)

ABIACTCA CXOAAIMMCA, a AJId KaKuX 3HAYCHHH — PaACXoAIMMCS HHTCTPAJIOM.

173. Cdopmynupyiite onpeneneHne ocTaTka HECOOCTBEHHOTO HHTErpaia.
174. Cdopmynupyiite 1 JOKaKUTE TeOpeMy 00 OCTaTKe HECOOCTBEHHOTO HHTErpaia.

Tema 14. Hucnogvie psowi.

175. Tlonsitue uucnoBoro psga. CXondmuics YUCIOBOM pPsii U €ro cymma. leopema o
TEOMETPUUECKOM PSIE.

176. Haiigure cymmy psina 2ore;(5/8)™.

177. Teopema O CIOXKEHUU CXOJISALIMXCA YHUCIOBBIX psAfoB. TeopemMa 00 YMHOXXEHUU
CXOJISIIIETOCS YUCIIOBOTO psijia HAa YHUCIIO.

178. OmnpeneneHue ocraTka YucjaoBOro psaa. Teopembl 00  OCTaTKe  CXOMSIICTOCS
YHUCJIOBOTO PsAJIaA.

179. Heobxoammoe yclioBHe CXOAMMOCTH YHUCIOBOTO psifa. ['apMoHUYecKuid psl.
180. Cdopmynupyiite HEOOXOAMMOE YCIOBHE CXOJWMOCTH YHCJIOBOTO psifa M C €ro

TIOMOILBIO TIOKAXKHUTE, UTO PA 2yme 1(1 + 1/1)™ pacxoaurtes.
181. Mcmonp3ys mpocTellMe CBOWCTBA WYMCIOBBIX PSAJOB, HaliquTe CcyMMy psaa

w (1 1
n=1 gn ‘Ln "

182. I[aHbI PSIOBL € TIOJIOKUTEIBHBIME WICHAMHE: ) oe, @, (1) u X5, b, (2),

. 1
lim 2t = = C MOMOIIbK) MPU3HAKOB CXOJAUMOCTH TIOJIOKUTEIBHBIX PSI0B
n—oo Qn

YCTAHOBUTC, KAKOC W3 HIDKCCIICAYIOIINX YTBCP/KICHHH CIpaBeaanBo: a) psa (2)
cxoautesi, ecnu b, = na,; B) psa (2) pacxoautcs, ecau b, > a,, n = 10; ¢) psa

%]

(2) pacxoautcs, ecnu b, = 3™a,,; d) psa (2) cxogutcs, ecnu lim b, = 1.

n—coo

183. Kakue wu3 nepetmcneHHbIX HHXKC PSJOB YCIOBHO cxomstcs: A)

o (—11 (- 1)“
e, — B, ; C) Xneq

nlnn

184. TlomoxuTeNbHBIC YACIOBBIC Psbl. KpuTepnii CXOMUMOCTH MOJIOKUTEIFHBIX PSIOB.

185. CpaBHeHHE MOJIOKUTETBHBIX PSIOB (Teopema 1 u mpenenpHas Teopema).

186. Ilpusnaku Komm n Jlamambepa cXOUMOCTH MOJIOKUTEITBHBIX PSIOB.

187. WHTerpanpHBII MPU3HAK CXOJUMOCTH IIOJIOKUTEIFHBIX PSIOB M €ro NpUMEHEHHE.
Teopema 006 06001IIEHHBIX TAPMOHUYECKUX PsIJaxX.

188. 3makouepenyromuecs psaabl. Teopema JIeOHUIIA O 3HAKOUSPETYIOMIUXCS PsIax.

189. AOconroTHas M YCIOBHas CXOAMMOCTb psaoB. IlonmoxutenbHas M OTpULIATENbHAS
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YaCTH YUCIIOBOI'O psAaa.

190. Tlpusnaku [damambepa m Komm aOGCOMOTHONW CXOAUMOCTH UYHCIIOBOTO PSJA.

191. TlepecraHoBKa 4YJIECHOB YUCIOBOTO psiga (Teopema 1 O mepeMecTUTEIIEHOM CBOWCTBE
MOJIOXKHUTEIBHBIX PSJIOB, TEOpeMa 2 O TEPEMECTUTEIILHOM CBOWCTBE a0CONIOTHO CXOISIIUXCS
psI0B; TeopeMa 3 0 IEPEMHOKEHUU a0COTIOTHO CXOJISAIIUXCS PSI/IOB).

192. HeoOxomumMoe M JOCTATOYHOE YCIOBUE cxoaumocTu (kpurepuit Komm) dncioBoit
MOCJIEI0BATEIBHOCTH M YUCIOBOTO PSAA.

Tema 15. PynkyuonanvHvle noc1e008amenbHOCMU U PYHKYUOHANbHBIE PAObL.
193. dyskumoHanmpHas MOCIENOBATEIBHOCTh. (OOIAcTb CXOAMMOCTH W TpeaesbHas

byHKIIHS.
194. dyskumonameHble  psapl.  OOnacTe  CXOAMMOCTH M HOpeAeibHas  cymMma

(YHKIMOHATIBHOTO PsAA.
195. Haiigure o0macTi cXOQUMOCTH (YHKIIMOHAIBHBIX PSIIOB:

" 11” r—x2
a)z w]na )Zn 1 wI’ B)Zn— F)Zn 1Lnl+JL * .

( Xx+3
. sin nx

196. Haiinute Bce 3HAYECHHS X, IPH KOTOPBIX P Zn_ - CXOomuTCH a0COJIFOTHO.
n
sin nx

197. Moxno nu nowieHHO Iu(GEepeHIPOBATh P Enzlﬁ? OTtBeT 000CHOBATE.
n

198. PaBHOomepHas CXOIUMOCTE GbyHKIIMOHATBHOU IIOCJIEI0BATENLHOCTH U

(YHKIIMOHAIBHOTO Psijia.

199. Cdopmynupyiite u gokaxure Teopemy BeliepimTpacca 0 paBHOMEPHOW CXOIUMOCTH
(GYHKIIMOHAIBHOTO Psiia.

200. Heobxomumoe U 10CTaTOYHOE YCJIOBUS PaBHOMEPHOM CXOAMMOCTH (PYHKIIMOHAIBHBIX
Ps10B U (QDYHKIIMOHAJIBHBIX [TOCIIE10BATEIbHOCTEH.

201. CaoiicTBa paBHOMEPHO CXOAALIMXCS (PYHKIIMOHAIBHBIX PSAIOB.

Tema 16. Cmenennvie paovl. Paznoscenue gpynxyuti 6 cmenenHule psovl.

202. [loHsiTHE cTENEHHOTrO psija.
203. Cdhopmynupyiite TEOpEMY AbGenss o0  uHTepBaie U paauyce
CXO/IMMOCTH CTETIEHHOTO Psijia.

204. P oy @, X" pacxoautes B Touke Xy = —2. C OMOMIIBIO TeopeMbl AGerst
YCTAHOBUTE, KAaKOE U3 CIEAYIOUINX YTBEP)KICHUH CIIpaBe/UIMBO: a) 3TOT P CXOAUTCS abCOJIIOTHO
B TOYKe X;= —1; B) 3TOT psa cxoaurcs B Touke X, = 0; ¢) a10T psin pacxoaurcs B Touke X3=3 |

d) HeT mpaBUIIBLHOTO OTBETA.

205. Haiismre 06IAacTM CXOAMMOCTH CTENEHHBIX pPAMOB: ) Jioeq Zzn, 0)

le{x— ; B) Qinc

206. C(bopMmepyI/ITe U JOKAKHUTE TEOPEMY O PABHOMEPHOM CXOAUMOCTH CTEIEHHOTO

I:.X' 121’1

psna.

207. ChopMymupyiTe B TOKAKHUTE CBOMCTBA CTEIIEHHBIX PSJIOB.

208. Pa3noxeHue QyHKIIUHU B CTETIEHHOM PSI.

209. CoopmynupyiiTe U AOKaXHUTE TEOPEMY O €IMHCTBEHHOCTH DPA3NIOKEHHs (QYHKIMU B
CTEIIEHHOM PsI.
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210. dopwmyna Teitnopa.
211. CdopmynupyiTe u TOKKUTE TeopeMy 00 YCIOBUH CXOAUMOCTH psna Teitnopa.

212. CdopmynupyiiTe B JOKKUTE TeOpeMy O paznoxxeHnu GyHkuu f (X) = ¢" B cTeneHHoil

psi.

213. CdopmynmupyiTe u TOKOKUTE TeopeMy o pazioxeHun ¢yHknuu f (X) = sin X B
CTEIIEHHOM psII.

214, CdopmynupyiiTe u JOKOKUTE TEOPEMY O pasioxkeHun ¢yHkuuu f(x) = cos x B
CTEIIEHHOM psII.

215. Copmynmpyiite u 1okakute TeopeMy o pasnoxenun dymkmun f (X) = In (1 +x) B
CTEIIEHHOM P,

216. CdopmynupyiiTe 1 JOKOKUTE TEOpeMy O pasziokeHun ¢yHkuuu f (X) = arctgx B
CTEIIEHHOM PsI.

m
217. Chopmynupyiite u JOKaKHTE TeopeMy O pasioxkenud (ynkmuu f (X) = (1 + X) B

OMHOMUAIBHBINA PSI.

218. Yto 3HAauMuT pa3noKuTh (PDYHKIHIO B CTCICHHOH psia? 3aBUCAT JIH
KO3(hPULIHEHTBI TAKOr0 Pa3iI0KCHHUS OT crocoba ero moay4dcHus! Pasmoxkus B psx
Maxnopena Qyaxuuto f(x) = x/(1+ x?), maiiaure f2"+1(0).

219. Pasnoskutre (yHKUHMEO B Psii MO CTCMOCHSIM X M YKOXUTE 007aCTh

a2 . X sin2t
CXOAMMOCTH MOJY4CHHOro psiga: a) e~ * ;0)In (x= + 3x + 2); B) fo : dt.

220. Pasnoxwure Gpynkunto y=tgx B psa Teinopa no crencHsm (x — 1/ 4),

BEITIHCAB MIEPBEIC 3 WICHA, OTIUIHBIC OT HYJIA.

v -3
221. Bsrumucnute npubimkénHo ¢ Tounoctsio 10 107, onenus norpemnocts no npusHaky

JleitOHuna nus3HaKoYepeayIOLEerocs psja: J'C"-f‘ e=*" dx
0

222. TloHsATHE CTENEHHOTO psAa B KOMIUIEKCHOHM obnactu. Kpyr cXoIuMOCTH CTENEHHOTO
psana. Teopema AGens.

223. lloka3zarenbHass W TPUTOHOMETpUYECKHE (YHKIMHU KOMIUIEKCHOH MepeMEeHHOM.
®opmynsl Diinepa.

Tema 17. Tpueonomempuueckue psaowvl. Psao @ypve.

224, TpuroHomerpuueckas cucremMa QpyHKIMH u  e€  OpTOroHaIBHOCTh.  llpumep
OpPTOTOHAJIBHOW CUCTEMBI (DYHKIIMH.

225. Kaxkwue u3 cienyronmx nap ¢ynkiwii f(X) u g(X) oproronansHel Ha npoMexytke [-1, 1]:

a) f(x)=x n g(x)=x>-1;6) f(x)=x u g(x)=x*-1; B) f(x)=x* u g(x)=x>-1?

226. TloHsATHE TPUTOHOMETPUUYECKOTO psija.

227. Naiite onpenenenue psua Oypobe.

228. KowmmnekcHas ¢opma psaga Dypee.

229. Cxomumocts psna Dypwe. Teopema Jupuxiie.

230. Pszpl Mo KOCHHYCaM U CHHYCaM.

231. CnermanbHple PUEMBI PA3IOKEHUST (PYHKINIA B 3aBUCUMOCTH OT 33JJaHHOTO WHTEpBaja
Pa3IOKEHUSL.

232. Hanummte ¢opmyasl aua koddduuuentos psaga Dypve dymkuun [ (x)
Pa3JI0KEHHOM B 9TOT szl B MpoMexyTKax: a) [— 7T, 7T ]; 6) [-I, I].
233. Hamummte psag @ypobe nHeuérroit Gynkimu f(X), 3ananHoil Ha npomexytke [—7TT, 7] .

234. ®dynxuus f(x) B mpomexytke [0,7] pasnoxena B pag @ypee a) no kocunycam;
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0) o curycam. Hanummre ¢popmynsl U1 KOAPHHUIMEHTOB 000X PSAIOB.

235. dynkmusa f(x) =—1—x 2 B npomexxytke [—2,0] pasnoxena B pag @ypse
no cunycaMm. Hanmmure Gpopmyiisl s koagdummento psga. [loctpoiite rpadk CyMMBI 3TOTO
psina.

236. Pasnosxute B psag @ypee pynkuuio V=x| B npomexyrkax: a) [—7; 7]; 6)
[0;27]; 8) [-1; 1]. Hoctpoiite rpaduku GpyHKIUM U CyMM 3THX PSIOB.

X

237. Paznoxwure B psiag Pypbe GpyHkIuo V = E — B IIPOMEXKYyTKE [0; 7]: a) no

cuHycam; 0) 1o kocunycam. [loctpoiiTe rpadhuku GyHKIIUHA U CYMM PSIIOB.

Tema 18. @yukyuu HeCKOILKUX NEPEeMEHHbIX

238. ®yHkums AByX nepeMeHHbIX. O0macTh onpeaeneHus u 00J1acTh 3HAYCHUH (PYHKITUN
JIBYX TIepeMeHHbIX. DYHKIHS HECKOIBKUX MEPEMEHHBIX.

239. Cnoco6sl 3aganus GyHKIMH IBYX NepeMeHHbIX. [’ paduk GpyHKIINN ABYX
NepEMCHHBIX. JIMHUM yPOBHSI.

240. Yro takoe -okpecTHOCTH Touku M I:JCED]_J:EDJ_ . JCEE] )

241. Kakoe MHOXKECTBO E Ha3bIBACTCA Ol"paHI/I‘leHHBIM? SaMKHYTLIM? CBSI3HBIM?

242. llpenen ¢GyHKIUU ABYX MEPEMEHHBIX.

243. beckoHeuHO Malble PYHKIIMU JBYX MEPEMEHHBIX U UX CBOMCTBA.

244. HenpepblBHOCTb B TOUKE (PYHKIIMH JIBYX IEPEMEHHBIX.

245. YacTHbIe MPOU3BOAHBIE (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX. YacTHBIC IPUPALICHUS U
YacTHBIC TIPOU3BOIHBIC (PYHKIIUH JIBYX MIEPEMEHHBIX.

246. OyHKUUMA ABYX NEpEeMEHHBIX, AU hepeHnnpyemas B TOUKE.

247. Tlomuwiii nuddepennnan GyHKINN B TOUKE.

248. HeoOxoamuMoe 1 gocTaToyHOE YCIOBUS TU(D(HEepeHIMPYEeMOCTH (PYHKITH IBYX
HEPEMEHHBIX.

249. TlpowusBoaHas u mudepeHIran CIoXHONH GYHKINU ABYX MTEPEMEHHBIX.

250. Bamummre GopmyIry s MIPOU3BOIHOMN j—i CIIOKHOU ()yHKITUU
z=z(uv), u=ulx,y), v=uvixy).
251. 3anuuure dbopMynly  ans IPOU3BOAHOMN j—; HESBHOU GbyHKIMH,
3anannoi ypasnennem F (X, V) = 0.
252. 3anummre GopMyibl AN HTPOU3BOJIHBIX E, j—i HEsIBHOM (DYHKIMH, 33 aHHON

ypasuenuem: F(x,y,z) = 0.

Tema 19. Buiuucnenue uacmuuix npou3BOOHLIX GbICUIUX NOPAOKOE (QYHKYUU HECKOIbKUX
nepemennwix. [Ipouzeoonasn no nanpagieHuro u cpaouenm QYHKYU HeCKOIbKUX NepeMeHHbIX

253. YactHble IIPOU3BOIHBIE BBICHIMX  TOPSJIKOB  (YHKUIMH  HECKOJIBKUX
NIEpPEMEHHBIX.

254, Jludpdepenuuman (GyHKIMH ~ JIBYX  NE€PEMEHHBIX U €ro OCHOBHBIE
CBOMCTBA.

255. Jluddepennmansl BHICIIUX TOPSAAKOB (DYHKIIMU ABYX E€PEMEHHBIX.
256. TlpowsBojHast MO HANPaBICHNUIO (DYHKIIMH HECKOJIBKUX NIEPEMEHHBIX.

257. T'pamueHT (QyHKIMU HECKOIBKUX TIEPEMEHHBIX B TOUKE.
258. Cdopmymupyiite orpesieNieHue TIPOU3BOTHOM GyHKIAN
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u = f(M) = f(x,Y, ) no nanpasenmio Bextopa L.
259. 3anummure bopmyy, BBIPAXKAIOLTYIO MIPOU3BOIHYIO byHKIIH

u=f(x,¥,Z) no wampaBneHHI0 BEKTOpa 1°= (cosa, cosP,cosy) uepes wacTHbIE

POU3BOIHBIE (QYHKIUU L.

d
260. 3ammmure (Gopmyiy, CBA3BIBAOIIYIO gradu u npou3BOAHYIO 3—1: B

3aIaHHOM TOYKE CKAJISPHOTO T0JIs U.
261. KakcBsi3aHbIHAIIpaBieHus HaubombIero pocra Gpynkuuull = f(X,V, Z) ¢ BekTopom

grad u B paccmarpusaemoii Touxe M (X, v, 2)?

Tema 20. Oxcmpemymvt hynkyuu 08yx nepemenunvix. Haubonvuee u Haumenvuuee
3HAYeHUst YYHKYUuU 08YX NepemMenHbIX.
262. ChopmynupyiTe OmnpeneicHre JOKAIBHOTO MakCUMyMma (JIOKaJbHOTO MHHHMYMA)

dyuxuun Z = f(x, V) B rouke My (Xq, Vg ).

263. Uro Takoe cranuoHapHas Touka Gpynkuun £ = f(x,y)?
264. HeoOxomumoe W JOCTaTOYHBIE YCIOBHS CYHIECTBOBaHHMS OJKCTpemyMa (DYHKIHUU

z=f(x,y)
265. Anroputm mccaenoBaHus QYHKINU ABYX MEPEMEHHBIX HA IKCTPEMYM.

AOCOJIIOTHBIC U YCIIOBHBIC 3KCTPEMYMbI () yHKIIHH.
267. Anroputm mnouicka abCOIOTHOTO 3KCTpeMyMa (PYHKIMH B 3aJJaHHOM 0OIacTH.
268. ChopmynupyiTe NpaBUIO OTHICKAHWS HAMOOJBIIETO W HAWMEHBIIETO 3HAYCHUN

dynxuun Z = f(X, ) B orpaHndeHHOl 3aMKHYTOH 06J1aCTH.
269. Cdopmymupyiite omnpejenenue yciaoBHOro Makcumyma —Qynkiun U = f (M)

npu ceasu @(M) =0 (paccmorpute ciydaii IByX UM Tpex MepeMeHHBIX).

270. Coopmynupyiite HE00XO0/AUMBbIE YCIOBUSL ~ YCIOBHOTO  DKCTpPEMyMa
pyaxiuu U = (M) npu cesasu @ (M) = 0 no merony Jlarpansxa.

271. Coopmynupyiite Teopemy Beliepmrpacca 00 OTPaHUYEHHOCTH GyHKIMH,
HENpPEephIBHON B 3aMKHYTOM OTpaHUYEHHOM 00J1aCcTH.

272. Coopmynupyiite TeopeMy Beiiepmrpacca O CyIIeCTBOBaHMM HauWOOJBIIETO U
HaMMEHBIIEro 3HaYeHUH (PyHKIMH, HEMPEPbIBHON B 3aMKHYTOM OrpaHUYEHHOM 001acTu.

Tema 21. /[sotinvie unmezpansi.

273. Ksagpupyemsle purypsl u ux miomaa. [Ipu3Hak kBaIpupyeMocTH GUTypHI.
274. TloHsiTHE MHTETPATBHON CyMMBI [T () YHKIIMH ABYX MTEPEMEHHBIX.

275. TloHsTHE TBOWHOTO MHTETpAIA.

276. T'eoMeTpUYeCKH CMBICI ABOWHOTO HHTETpaa.

277. Heobxomumoe yCIIOBHE CYIIECTBOBAHUS JIBOMHOTO HHTETpAIa.

278. Cymmbr [JlapOy misi QyHKIMM JBYX NEpeMEHHBIX. [IpH3HaK WHTETPUPYEMOCTH
(GyHKLINU IBYX EPEMEHHBIX.

279. JloctaTo4yHbBIE YCIIOBHS CYILIECTBOBAHUS JIBOIHOTO MHTETpaa.

280. CaoiicTBa IBOITHOTO MHTErpalia, BhIpaXKaeMble PAaBEHCTBAMH U CIICACTBUS U3 HUX.

281. CaoiicTBa JIBOIHOTO MHTETpaJIa, BRIpaKaeMbIe HEPABEHCTBAMH.

282. Haiinute cpeiHee 3HaYeHHE IO MPSIMOYIOJIbHHMKY, OIPAaHUYEHHOMY IPSMBIMHU

x = 1, v = 2 u ocamu xoopaunar.
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283. lloHsTHE MOBTOPHOTO MHTETpPAIA.
284. BrpruncieHne JBOMHOTO HHTErpajia MOBTOPHBIM HHTEIPUpPOBaHUEM (TeopeMsbl 1 u 2).
285. Unrterpupyema nu ¢pynkuus 1/(X - y) mo kBagpary 0 < x <1, 0<y<1?

286. Cpemure JBOMHON HMHTerpall ffﬂ f(x,y)dxdy K TIOBTOpHOMY
HUHTETpany JIByMs crocobamu, ecau: a) (D) — obmacTe, orpaHHUeHHas JHHUAMHA
y =3x% y=6—3x; 6) (D) — tpanenus ¢ sepmmuuamu (—1, 4), (5, 4), (1, 1),
“, 1)

287. H3menwute HOPSIIOK MHTETPUPOBAHUS B UHTETpale:
I3 dx [0 e Feumdy+[C dx [ £ (x,3)dy.

288. Brruuciuth IROMHOMN UHTeTpal mo obaact D:

_U vy ; D: 0<x<1, 0<y<l

3
(x +y° +2)
289. TloHsaTHE PeryIapHOTO OTOOpaKEHHS IUIOCKUX 00JIacTei.

290. Teopema o mpuMepe peryIIPHOTO 0TOOpaKEeHUSI.
291. Hzobpaszute Ha TIITOCKOCTH Oxy obpa3z hburyps
={r,d):2<r<3,0=db=<n/4} npH 0TOOpaKeHUH
x = rcosd, y = rsind. SBigercs a1 310 0TOOPAKEHUE B3aUMHO OJHO3HAYHBIM?

292. Teopema 0 3aMeHe IEPEMEHHBIX B JBOMHOM HHTETpaJe.
293. Teopema o mpeoOpa3oBaHUU ABOWHOTO HHTETpaja K MOJISIPHBIM KOOPAUHATAM.

Tema 22. Tpotinvie unmezpanoi.

294. TloHsTHE TPOHHOTO MHTErpaa.

295. CoiicTBa TPOMHOTO WHTETpANIA.

296. BpluncneHue TpoiHOTO MHTErpasa (TeopeMsl 1 u 2).

297. TpoiiHoii uHTErpan B cheprudeckux 1 HUINHAPUIECKUX KOOPAUHATAX.
98. Bepruucnuth TPOITHOM HHTETpaN 1Mo obmactu G :

” 2y’e?dxdydz; G= <{(x y,2): x=0,y=1, y=x,2=0,2 =1}.
G
299. BpruucnuTh TpOitHOM HHTETpan mo obnactu G :

j”xzzsin(xyz) dx dy dz;G :{(x,y,z): x=2,x=0,y=my=0,2=0,z :1}.
G

Tema 23. [Ipumenenue Kpamuwix UHMe2PaAos.

300. IlpumeHeHHE KPaTHBIX HHTETPAJIOB K BRIYMCIICHUIO TUTOIIAACH TUIOCKHX (HUTY.

301 HaI/IIlI/ITe MO (g rypEI, orpanuueHHol muauamu: a) XY = 4, X +y =5; 0)
(X +y?) =8xy, X’ +y* =1 (X +y°<1).

302. TlpumeHEHHE KPaTHBIX HHTETPAJIOB K BEIYMCICHUIO 00HEMOB TEll.

303. Haiigute 00bEM Tella, OrpaHUYCHHOTO MOoBepXxHOCTIMU Z = In(1 + X2 + y2) z=0,
X2+yP=2.

304. BerurcneHne Macchl 1 KOOPAWHAT IEHTPA TSHKECTH TUIOCKON (DUTYPHI U TejIa.

305. Haiitu HeHTp TSKECTH OJAHOPOIHON TIIOCKON (PUTYpHI, OTPaHUYEHHON TTOJIOBUHON
JJIJIUIICA xt oy onuparouieiicst Ha OOJIBIIYIO OCh.

at b
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306. BrluncieHne mIoMaau NOBEPXHOCTH.

307. Haiitu momaae TOM 9acTH IIOCKOCTH 6X + 3y + 2z =12 , KoTOpas 3akioveHa B
IIEPBOM OKTaHTE.

308. BrpruncieHrne MOMEHTOB HHEPIIUH TJIOCKOW (GUTYpPHI U Tea.

309. Ompenenuth NOJSAPHBIA MOMEHT WHEPLUH IIOLIAIU, OTPAHUYCHHON JTHHUSIMU

I A x=0, y=0.
a

Tema 24. Kpusonunetinvie unmecpanol.
310. 3amaum, npuBOIAINIME K KPHBOJIWHEHHBIM HHTETPAJIaM.

311. [lonsTHE KPUBOJIMHEMHOTO HHTETpaJia MEPBOT0 POJa U €ro CBOWCTBA.

312. TlonsTHE KPUBOJIMHEHMHOIO HHTETpajia BTOPOTO PoJia M €ro CBOMCTBA.

313. Teopema 0O CyIIECTBOBaHHHM KPHUBOJIWHEHHOro HHTErpaga u Qopmyrne ans ero
BBIYHCIICHUS.

314. Boluncnenue paboThl IEPEMEHHON CHIIBI C IOMOIIBI0 KPUBOJIMHEHHOTO HHTErpaJa.

315. Teopema o dhopmyne Pumana-I'puHa u ciaencTsue us Hee.

316. Ilpumenenue Gpopmynsl Pumana-I'puna.
317. YcnoBus HE3aBHUCHMOCTH KpPWUBOJMHEHHOTO HWHTErpajia BTOPOrO poja OT IyTH
UHTETPHUPOBAHHUS.

318.BEIMHCINTE MHTETPAIBL Q) I 2xydx + x°dy; 0) I cos 2ydx —2xsin 2 ydy
AB AB

10 1000 THHUH OT TOUKHU A(l;%) 710 TOYKHU B(2;%).

319.Jaus Touku A(—a;0) u B(0;a). Beraucmuts paGoty cunel F(P;Q), rae
P=y, O=y—x, 0pu NepeMeIICHHH ¢TUHUIBI MacCHI:

a) mmo npsimort OA; B) 1o JjoMaHoi AOB.
320.Hanucate u 1npoBeputh GQopmyiy Pumana-I'puna s uHTerpaia

m(x + y)dx —2xdy 1O KOHTypY TpeyroJbHHKa co cTopoHamMu x=0, y=0,
L

X+y=a.
321.1Tpumenur ¢opmyny Pumana-I'puHa, BEIUUCTUTH m yidx+(x+y)’dy no

L

KOHTYpY TpeyroiubHuka ABC ¢ BepmuHaMu A(a:;0), B(a;a), C(0;a).
322 .BrrauciauTs AByMs criocobaMu UHTeTpal I(l — xH) ydx + x(1+ y*)dy , ecin
L

KOHTYPOM HHTEIPUPOBaHUs L ABIAETCA OKPYKHOCTh X~ + V* = R*:
a) HemocpeACTBEHHO:; 0) ¢ moMoIkio Gpopmyasl Pumana-I puna.

Tema 25. Iloeepxnocmmuule unmezpanol.
323. TloHATue cKaIspHOTO MOJIS.
324. Tlpou3BojaHas MO HAMPABIECHHUIO U TPAJUEHT.

325. TloHsATHE BEKTOPHOTO MOJS.
326. TloTok BEKTOPHOTO OIS Yepe3 OPUEHTHPOBAHHBIC TOBEPXHOCTH.
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327. OcHOBHBIE CBOWCTBA U (PU3MUYECKHI CMBICI TOTOKA BEKTOPHOTO TOJIS.

328. ﬂ(6x+4y+3:)ds_, rie o©- 4YacTb IUIOCKOCTH X+2y+3z=0,

pacronosKeHHasd B IEPBOM OKTaHTe;
329. .[j(} +z+a’ —x° )ds, rae W - moBepxXHOCTh MWMHApPA X + ) =a’,
r{a’

3aKITHYCeHHAaA MCEKIAY INIOCKOCTAMHI Z = Ouz=h.

Tema 26. Teopus nons.

330. IloHsATHE CKAISIPHOTO ITOJS.

331. IIpousBojHAas 1O HAPABJICHUIO U TPATUCHT.

332. TloHsATHE BEKTOPHOTO TOJIS.

333. TloTok BEKTOPHOTO MOJIS Yepe3 OPHEHTUPOBAHHBIE TOBEPXHOCTH.
334. OcHOBHbIE CBOMCTBA M PU3UYECKUI CMBICI ITOTOKA BEKTOPHOTO TMOJIS
335. Teopema OcTporpaackoro.

336. JuBepreHIus BEKTOPHOTO IOJIS U €€ CBOWCTBA.

337. ®usuveckuil CMBICI AUBEPreHIIMH BEKTOPHOTO TOJIS.

338. IloHATHe CONEHOMOAIBHOIO OJI.

339. OcHOBHBIE CBOWCTBA COJICHOHMTAIIBHOTO TTOJISI.

340. Pabora cuitoBoro modsi.

341. [upkynauus BEKTOPHOTO MOJ.

342. Teopema Crokca.

343. PoTop BEKTOPHOTO TOJISI U €T0 CBOMCTBA.

344. TloreHnuanbHOE MOJE, €ro CBOICTBA. Y CIOBHE MOTEHIIMATBLHOCTH.

345. Hailtn Npon3BOAHVIO CKAISIPHOTO MOIA U = 4]11(3 + xz)—Sxyz B TOUKE

2 2 N2
(1,1,1) [I0 HAIpPaBIEHHI0 HOPMAIN K IMOBEpXHOCTH X —2y° +2z° =1 (HOpManb

oOpa3yeT OCTPHIil IOl ¢ TOIOKUTENBHBIM HarlpaBiaeHneM ocu Or).
346. Haiitm AuBepreHNUI0, poTOP, COJIEHOUIAIBHOCTh H MOTEHIHAIbHOCTH

BekTopHOro  mons  F=(2y—z)7 +(3x+2z)j +(y+2)k. F=xi+y+zk,

r:-.fxvay2+z2 :

347. Haittm: 1) HOTOK 3aJaHHOrO BEKTOPHOTO OIS [ =(x+z)i wuepes
BHEIIHIOK YacTh S 3aJaHHOH IUTockocTH P: x+ y+z—2=0, KoTopass BMecTe ¢
KOOPJIMHATHBIMU  IUIOCKOCTSMH  oOpa3yeT mupamuay V: 2) HHPKYIAIUIO
BEKTODHOrO MojJd F BIOOb TIpaHuIEl L IOBepxHOCTH S B HampaBlIeHHH

IIPOTHBOIIOIOKHOM JIBIKCHIIO YacOBOI CTPETIKHU: a) HEITOCPEACTBEHHO, ©)  TI0
dbopmyte CToKca.
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Kpurepuu u mkana olieHUBaHUS [0 OLIEHOYHOMY CPEACTBY

«(ppOHTANBHBIN U UHIUBUAYAIbHBIN OMPOCH»

[Ixana oneHuBaHusg

Kputepuit onennBanus

OoTIINYHO (5)

CryneHT Tiny0OKO M B TIOJNHOM 00BEME BIaIeeT MNPOrPaMMHBIM
MaTepuaaoM. ['paMOTHO, MCYEpIBIBAIOLIE M JIOTMYHO €ro H3JIaracT B
YCTHOW WM muchbMeHHOW (opme. IIpu 3TOM 3HaET peKOMEHIOBAHHYIO
JIUTEPATypy, IPOABIIAET TBOPUYECKHI IMOAXOM B OTBETAX HAa BOIIPOCHI U
NPaBUIBHO OOOCHOBBIBACT MPHUHSATHIC PEIICHHs, XOPOLIO BJaJeeT
YMEHHSIMH M HaBBIKAMU IIPY BBIIIOJHEHUH NTPAKTUYECKUX 3a]a4

xoporo (4)

CryzaeHT 3HaeT nIporpaMMHBIN MaTtepuas, rpaMOTHO U IO CYTH U3JIaraeT
€ro B YCTHOM WM NUCHMEHHOW (hopMe, OIMycKas HE3HAUYUTEIIbHBIC
HETOYHOCTU B YTBEPKACHUSAX, TPAKTOBKAX, ONPEACIICHUIX U KaTErOpUsAX
WIM HE3HAUUTENIbHOEe KOoInm4ecTBO omubOok. Ilpm sTom Biameer
HEO0OXOIMMBIMH YMEHHUSIMH U HaBBIKAMU IIPU BHITIOJTHEHUH
MPAaKTUYECKUX 3a/1a4

YJIOBJIETBOPUTEIILHO

3)

CryneHT 3HaeT TOJIbKO OCHOBHOM IIPOrpaMMHBIN MaTepHal,
JIOITyCKAaeT HETOYHOCTH, HEAOCTATOUHO YETKHE (POPMYITHUPOBKH,
HETIOCIIeI0BATEILHOCTD B OTBETAX, H3JIaraéMbIX B YCTHOW HIIH
nUCbMeHHOM (opme. [Ipu 3TOM HeroCTaTOUHO BiIaCeT YMEHUSIMHU U
HaBbIKaMU TpY BHIIIOJHEHUH MTpaKkTU4ecKkux 3ajad. Jlomyckaer 10 30%
OLIMOOK B M3JIaraeMbIX OTBETaX

HCYAOBJICTBOPUTECIILHO

@)

CrTyzneHT He 3HaeT 3HAUMTEJbHON YacTH IporpaMMHOro Marepuana. [Ipu
9TOM JIOIyCKAaeT MpHUHLUUIMAIbHBIE OIIMOKM B JOKa3aTelbCTBaX, B
TPAKTOBKE IOHATHUN M KaTETOPHUH, MPOSIBIAET HU3KYIO KYJIbTYpy 3HaAHUM,
HE BJIAJICET OCHOBHBIMM YMEHHSMH M HaBBIKAMHU IIPH BBIIOJHEHUU
MpakTU4ecKux 3ajad. CTyIeHT OTKa3bIBa€TCsA OT OTBETOB Ha

JOMOJIHUTCIIbHBIC BOITPOCHI

KonTpoanHbIe padoThI:

1 cemectp

Tema 1. Mrooicecmeo OelicmeumenvbHuIX YUcCel.
Tema 2 Dyukyuu 00HOU nNEpemMeHHOIl.
KonTpomnrHas padora |

BapnasaTt Ne 0

1. Pemnte HepaBeHCTBO: |x—'l| + 3-|x|(4:
2. Haiiti o6macte onpeaeneHns (yHKITIIL:
2

X" =5x+6 _ :
a)y=lg— 6)y=Ax—1+7—x:

X" —=5x—06

2 . -

3. Jlokasath, uto ¢pyHKINg y =x" —10x Bo3pacTaeT cTporo Ha (5:+m0);
4. lan rpa¢uk ¢yHKmm y=—. C NDOMONIBIO KAaKIX 37IeMEeHTapHBIX

npeodpa3zoBaHUIl HoTydaeTcs rpaduK (YHKIIN ) =

"
2x—3

)

3x—2
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Tema 3. Ilpeoenoi.

Tema 4. Henpepvienocmo ghyHry.

Tema 5. Henpepuvienocmo ¢hyHxyuu Ha ompesxe.
KontponpHas padora 2

Bapuast Ne 0

I Brranennts npenen:
2 - . .
. X +5x-6 . ox— . sInx—sm2x : 3
a) lm—————:6)lim :B) lim————————: ) limx - (¥x* +1 —x):
e+l Jx -2 smx + s 2x
X—>00 X—8& x—0 X—>+o0
= tg8x
o lim(2x —1)1=; e) lim——=——

SIN X + sinSx

x—1 x—0
2. HccriemoBath ()YHKINIIO Ha HEMPEepPhIBHOCTH, HAITH TOYKH pa3phbIBa
(VHKIIHL, OTIpeIeTNTh X pon 154 MOCTPOUTH rpaduk:
2
\/ [—x~. x <0,
f(x)=1 1 O<x<2..
x—2, x> 2.
1.2
. dx
3. HaiiTi HeBepTHKaIbHBIE aCHIMITOTHI Tpadika GpyHKIII y = PR
3+ x°

Tema 6. Ilpoussoonas gyrkyuu 0OHOIl nepemeHHOll.
Tema 7. Tugpgpeperyuan ¢hynxyuu ooHoti nepemeHHoI.
Tema 8. OcHogHvie ceoilicmea oOughgeperyupyemvix @yHkyuii 1 ux

NpUMEHeHIIe.
Kontponpnas padora 3
Bapmant Ne 0

L. Haiiti mpon3BoaHYIO (pyHKITII:

a) y=Inarcsiny/1—x’ 0) y=02x+3)%;

2. C momompro auddepeHnnana BBMHCINTh MPUOTIDKEHHOE 3HAUCHIIE
cos44°:.

3. HaitTn ypaBHeHIs KacaTelTbHOIl I HopMaIn K KpHBoil: y=x" —3x” +3

B TOUKE X, =3.

y 4 5 - y
4. Touka BIDKeTCSH [NpAMOJINHENHO IIO0 3aKOHY S:Ef —f+5. Haiitn

CKOPOCTD II YCKOPEHIIE TOYKII B BHJHHHBIﬁ MOMEHT BpPEMCHII t=2c.

5. HaliTi nHTepBanbl MOHOTOHHOCTH M TOYKH JIOKAIBHOTO 3KCTpeMyMa
2
2x
dyHKIII: Yy =—7- .
2x—1
6. Bbrucnnte  HanMeHbllee U HamOoNblllee  3HAYSHIS  (PYHKIIMIL
4dx —1
y=———Ha[0; 4].
X +3
7. Haiitin HampaBieHme BBIIYKIOCTH H TOYKH Hepernda rpadika

2 3
GyHKIII: y =3x" —x" .



y

2

40

2 ceMecTp
Tema 9. Heonpeoenernnoiil unmezpai.
KontponsHas padora 1

Bapnasat Ne 0

BrIuncIiTe HeollpeaeleHHBII NHTerpa:
1 c1g(3x —1dx

' cos’(3x—1)"

2. (x* +x+1)-Inxdx:

- xdx _

3% +6x+13

1 cl+fx -2
RN E)

dx ;

. dx
5. :
: x—\/x‘ +x+1
~ dx
0. :
Y cosx
-8 xldx
7. —
Yx —16
8. Sinx-cos2x - cos3xdx .

Tema 10. Onpeoenennvoiii unmezpann.

Tema 11. Ilpumenenue onpeoeneHHo2o uHmezpaia.
Tema 12. Hecobcmeentvie uHmezpanui.
Kontpompnas padora 2

Bapuast Ne 0

I BrrancinTe onpeae1eHHBII HHTerpa:
NE}
a). j 0). .fxarcrgxch‘ B). j al _1
1 x\/l+ Inx 0 Y NX +l
2. Beruncmure maomanes  QUIypeL OrPaHITYeHHOIT
cy=—x+2.

o 2 1 1
3. Beramcants amnHy ayri kpusoit: ¥ =In(l—x7) (—=<x < E) _

oD P
y 1
4. Berancinte HecoOCTBEHHEBII HHTErpall: dex.
xin x
2

JIIMHILAMIL
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Tema 13. Yucnoevie paooi.

Tema 14. DynrkyuonanvHvie nociedosamenbHOCMU U PYHKYUOHATbHbIE PAObI.
KonTtponpHas padoTta 3

Bapuant Ne 0

BEBISICHUTE, C‘(OZ[IITCS[ 11 JaHHBII pan’

21

l)i :r+1 ;6)inz

“~ n’+1 o +1

BBIICHUTB, CXOONTCS M JAaHHBII PO 0, €CIH CXOOUTCS, TO KaK: aDCOTIOTHO
LTI YCTIOBHO?
oo oo - 2?1
293U |

lrr+\/_+l‘ )HZ;'

HaI-ITI-I 007aCcTh CXOONMOCTH (b}"HKHI-IOHaHBHDTO pana.
oo 2 "
n -
n-3"" )Z 2

a)Z
~ n+1

I[OKE]ZBEITB, qTo ,I[ﬂHHBIIUI (l)yHKHI-IOHﬂHBHBIIUI PAA CXOOIITCA PaBHOMEPHO Ha
YKa3aHHOM HpOME}KVTKE.

4. Z - s nx [ 11]

=l I’? +mn+ .T
Tema 15. CmenenHvie psaovl. PasnooceHue QyHKyuil 8 cmeneHHvie psaovl.
Tema 16. Tpuconomempuueckue paovi. Psao @ypoe.
KonTtponsnas padora 4
Bapmaut Ne 0

xt+1

1. Hailtin cymMy CTeeHHOTO psiia, MPIMeHss ITHTETPIPOBAHIIe, I YKa3aTh
001acTh CXOMIMOCTIL 2 — 8x + 24x° — 64x” +
2. Haiitu cymMy cTeneHHOro psiaa, npuMeHss a1 depeHmmposane psaia,
YZH+4
ykasaTh 0071acTh exommvocti: » (—1)" - ———.
— 5"-(2n+4)
3. HailTn mepBble IMTh WIEHOB pasTokeHNs (yHKmm f(x) B pax

Teiinopa B OKPECTHOCTH TOUKH x,: f(x)=x" +x" =327 +7x7", x, =1.

1 Brruncants npubmrkerso Inl 02 ¢ Tournoctsro 8 =107
0.1 5
5. Brrauciants nHTerpal .fe“i‘fdxc TouHoCcTEIO 10 0,001.
0
6. Paznoxute B pan Pypee nepuoamdeckyro ¢ mepuomom 1 =27

, 'x, xe [—J‘T,O]l
byakIIIO [ (\) = , , 3aJJaHHVIO Ha OTpe3Ke [—;r. ﬁ].
.2 —x. xe(0. fr].
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3 ceMecTp

Tema 17. @yuKyuu HECKONLKUX NEPEMEHHDIX.

Tema 18. BoiuucieHue uacmHuix HNPOU3GOOHBIX GLICUIUX NOPAOKOS (YHKYUU
HeCKONbKUX nepemeHHbIxX. lIpou3eéooHas no HanpaeieHuro u cpaoueHm @yHKyuu
HECKOMbKUX NEPEMEHHDIX.

Tema 19. Dkcmpemymovl QyHkyuu 06yx nepemenHvix. Haubonvuuee u
HaumeHvluiee 3HaueHs QYHKYULU 08YX NepeMeHHbIX.

KonTtponsHas padota 1

BapuasaTt Ne 0

_ . 0z Oz > X

1. Haittmn — n1 ——.ecmn z=u"-Inv, u=—, v=3x-2)
ox QY h!

3
2. Halitu —— . ecm z =sinxy .

~

Ox0y”

3. lana dynHKIms = :mf‘crg(xz y° ) Hatiri: 1). grad z B Touxe A (1:-1):

2). mpom3BOIHYIO (GVHKININ Z B TOUKe A B HampaBieHHN BekTopa | = 51-12;.

4. CocTaBUTh ypaBHEHHS KacaTeIbHOI INIOCKOCTH II HOpMAalH K IIOBEPXHOCTII
z=2x" —xy+° BTouke C (1:2:4).

5. Haitti skcTpeMyMsl pyHKIII z=x" +3° —2x —4- \/; -2y +8.

6. Haiitu  Hambomplmee 1§ HaUMeHbIIee  3HAUYeHNS  (PYHKIIIH
z=x"+2xy—4x+8y B NPAMOYTOTBbHHKE, OTpaHIMeHHOM mpsaMeiMi: x=0: y=0:

x=1; y=2.

Tema 20. []JeoliHble uHMez2parsi.
Tema 21. TpoliHble uHmMeezparsisbl.
Kontponbnas pabota 2

Bapuast Ne 0
1 Brraucants IBOIHON HHTerpal no odbmactu D:
xdxdy

] — D: 0<x<lI, 0<y<l
D (xz + yz +2)2

2. Beraucnnts nBoitHOI nHTerpan no obmacti D:
ﬂyhl xdxdy; D:xy=1, x=2, y=+/x.

D

3. Breramcnuts TpoitHOI nHTErpan mo obmactn G :

jﬂxzzsin(.xyz) dx dy dz; G={(x.y.z):x=2,x=0,y=m,y=0,z=0,z=1}.
G
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Tema 22. [pumeHeHuUe KpamHbIX UHmMezparios.
Tema 23. KpusgorsnuHelHble uHmeapariebl.

Konrponsnas pabora 3

Bapuant Ne 0

1. HaiiTi muomaas Toi yactu iockoctu 6X + 3y + 22 =12 , koTopas 3akiIl04YeHa B IEPBOM

OKTaHTC.
2. Haiitn meHTp TSOKeCTH OTHOPOIHOIN IUTOCKOH (DPHTYPHI, OTPaHIMIeHHOI
2 2

X

MIOJIOBUHOM 3JUTAIICA —5 + ’;—2 =1, onmparoeiics Ha OOJIBIIYIO OCH.
a

3. OnpenennTs MOMEHT HHepHHH OTHocuTenbHO ocu OV miomann
TpeyroapHuKa ¢ BepmmHaMu A(1;1), B(1:3), C(4:5).
4. Brra

HUCINTH .[(1 —x")ydx +(1+ y*)dy, ecnu KOHTYpOM WHTErpHpOBaHUs L sBiseTcs
L
OKPY&HOCTb X~ +)° =R’
5. [Tpumernus dopmyny Pumana-I'puna, BEMICTIHTH m yidx +(x+ y)’dy
L
1o KoHTYypy TpeyromsHuka ABC ¢ BepmuHamu A(a:0), B(a;a), C(0:a).
Tema 24. Iloéepxnocmmble uHmezpainsi.
Tema 235. Jlugpghepenyuanvruvie ypasrerus.
Tema 26. Teopus nona
KontporpHas padora 4

BapnanTt Ne 0
1. BEIYNCINTE [TOBEPXHOCTHBIE HHTETPaIbl IepBOro poxa (Io IUIOoIIaan

IOBEPXHOCTH):
“(6x+4y+3z)ds, rie o©- 9acTh  IUIOCKOCTH  X+2y+3z=06,
o

paciolioKeHHad B IICPBOM OKTAHTE.

2. BbMHCINTE TOBepPXHOCTHBIE HHTerpalbl BTOporo poxa  (mo
KOOp/MHATaM):
ﬁ é‘fxz +y’dxdy . TIe o - HIKHAS CTOpOHA Kpyra x° +)° <a”.
a
3. Hait

1 1
TII TPOH3BOOHVED CKAIAPHOIO IIOJIA 1f:1x2}-'—\h'2+5:2 B TOYKE —2,3.1 110

v 2 2 2 /
HaIpaBJIeHII0 HOPMAIN K MoBepxHocTH S: z” =x" +4y” —4 (HopMmamp obpasyer
OCTPBIII YTO1I ¢ MOJI0KUTEIBHEIM HallpaBIeHeM ocll O ).

4. Haittin obmee i wactHOe pemenne AnddepeHIaTbHOrO YPaBHEHIIA:
' : a 2
a) xy'+y=sinx; Y| — |=—:
2 T

2

8) ' —ay—y'e™ =0:
B) V' 4y +5y=xe”, y(0)=1, »'(0)=0.
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Kputepuu u mkana olleHUBaHUS IO OLIEHOYHOMY CPEACTBY «KOHTPOJIbHAs paboTa»

[kana OLICHUBAHUS Kpurepuii onenuBanus
(uaTEpBaI OAIIOB)

5 KonTtposbHas paboTa BBINMOTHEHA HA BEICOKOM YPOBHE (TPaBHIIbHBIC
otBeThI Janbl Ha 90-100% Bompocos/3aaaq)

4 KonTtposbHas paboTa BBINMOIHEHA HA CPETHEM YPOBHE (ITPaBUIIbHBIE
OTBETHI JaHbl Ha 75-89% Borpocos/3a1a4)

3 KonTtposbHas paboTa BBIOIHEHA HA HU3KOM YPOBHE (TPaBHIIbHbBIC
oTBeTHI JaHbl Ha 50-74% Borpocos/3a1a4)

2 KonTponbHas paboTa BbIIIOJIHEHA HA HEYIOBJIETBOPUTEIILHOM
ypOBHE (IIpaBUJIbHBIC OTBETHI JaHbI MeHee ueM Ha 50%)
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3amanne 3

BBI4IIcIuTh nponsBoaHble (hYHKITIIL:
Tabmmra 3

No a) 0) B)
I

: x=sin’r+1¢
1 | y=(nx)" cos(x-y)+x—y=0
y=cost+2

3ananne 4
CocTaBHTh ypaBHEHIII KacaTeIbHOII II HOPMAIII B TOUKe X, =m K Iapadoe:
2 - ~
y=nx"+(n—1)x+m, IIe m — 4YHNCIO ITaCHBIX OYKB B (aMIUINHI, N - HHCIO
COTTIacHBIX OVKB B (paMILTHIL
3amaHIe 5
HccrmenoBate (PyHKIIMIO MeTOMOM M(QepeHITIIaTbHOTO NCUNCISHNI I MOCTPOUTh

rpaduxk:
Tabmmma 4

NoNe f(x) NeNe f(x)
3 3
X x
1 ;l, = : 2 J = Y
x—1 x' -1
Cemecmp 2.
Hnousuoyanvroe 3adarue Ne 1
Ne m/m Homepa 3agau
1 11 | 21 | 31 | 311 | 41 | 411 | 51 | 511 | 61 | 61l
1. TIpocreimmie mpréMe HHTETPHPOBAHIISL
1+ cos’ x 1.2. _‘.sin4 xdx
1.1. j — —x
1+cos2x
2. 3aMeHa IlepeMeHHOIl
X 2.2. j.xzex sin xdx
o [
x(x+1)
3. HHTerpupoBaHIe pamoHaTBHBIX ()YHKIIHIT
X dx
3.1 j'ﬁ—dx 3.2, j'74
2x"—3x-2 (1+x7)

4. HHTerpupoBaHie TPHTOHOMETPHYECKIIX (YHKITIIT
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sin’
4.1. j 7 d\_‘. rgxdx
cos” X

5. HMHterpupoBanue npparnoHaaIbHEIX (pyHKIML. HecoOCTBeHHBIE HHTEIPATIEI

< 1
5.2. —_—dx
'[ X+ 2x+2

Huouesudyanonoe 3adarue Ne 2
2. BpranciieHne onpeienieHHBIX HHTEIPAIOB

1
1.1. j—"'d‘fz
0( +1)
1.2. _e‘ cos xdx

Q'—-—-—;

2. Brrmcnenne momaneit Gpuryp
2.1. BpMuennTs muomans GUIypel. orpaHIdeHHoil mausMn 3 =2x+1 1
x—y—-1=0.
3. BrruncieHne IIMHEI IyTH

3.1. Hailtu gy ayro TmHEON Inx oT Toukm x, = 3 10 TouKn x, =+/8.

Cemecmp 3.
Hrouesuodyanonoe 3adarue Ne 1
3amanne Ne 1. MccirenoBaTe monoknTepHbIe PSAABI HA CXOIIMOCTD!

. o 2 -— ,. 00 n © l
'-2) an# 0 Z(2n+l] » 2, |
n=1

Znlnn(lnlnn)

3amanne Ne 2. HMccnenoBate 4IICIOBOIl PSAI HA CXOANMOCTE H YCTaHOBHTH
XapakTep CXOINMOCTH (a0COMI0THAS, YCIOBHA):

= 2n—1
l n+1 2
,,Z‘ 3;7—1 ;‘ (317+2}

3amanne Ne 3. Haiit 061macts cxoanmMocTi pyHKITIIOHATTBHOTO PSIa:

4+l
o _l o l
l . ”(—)” . 2. ﬁ .
5 3"'n(x+2) o n!(x+3)
3aﬂaHIIe Ne 4. Haittu o01acTh cXOANMMOCTH 3aIaHHBIX CTEIIEHHBIX PSAI0B:

10" & (x=1)
Loy 3 05

n=1
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3amarme Ne 5. Pasmoxuts 3amaHHyR0 (QyHKOHIO | (x) B CTEIIeHHOU psAl B
OKPECTHOCTH TOUKH x,. HaliTu 007acTh cXOAMMOCTH MOTYYEHHOTO CTENEHHOTO
psiia K JaHHOI (pyHKIMN.
l.f(x):e_xz,xoz(). 2. f(x)=Inx, x,=1.

3amanne Ne 7. Pazmoxure B psaag Pypbe NepHOANYECKYIO ¢ IEPHOIOM
T =27 ¢ysxunro f (\) , 3aJIaHHYIO Ha OTpe3Ke [—fr} zr].

0, xe[—zr,())_; 5—x, xe[—:r_,O];
1. f(x)= 2. f(x)=
4x -3, xE[O,;r]. 0, xe(O,:r].
Hnoueuoyanvroe 3aoanue Ne 2
3amarme Ne 1. Haiftn gacTHBIe Ipom3BOAHEIE Z,.Z, pyEKINH z = f(xX,))

X 1.2. z:\/?:xy—szrSyZ :

3amanne Ne 3. Haittu: a) mpousBoanyio ¢yHKImn z = f(x,y) B Touke M 10

1.1. z =]Il(3x—x2+5xy)

HAIIPABIIEHIIIO BEKTOpa |
0) rpagueHT ¢pyHKINN z = f(x.y) B Touke M.
3.1. z=cos’ y+In(x* + %) M(L1) [=i+2]-

»

3amarnme Ne 4. IlpoBepuTe 3aJaHHOE COOTHOIIEHHE UL (QYHKIHN

z=f(x,y).

4.1. Y ———y"—==0, z=¢e";
3aganme Ne 5. BeruennTs HanGobIee 0 HaNMeHbIIee 3HAYEHNS ()YHKIIHI
z= f(x,y) B 3anaHHOil o6macT D, KOTOpast OIpeJeIeHa CHCTEMOil HEPABEHCTB.

ITocTponTts 0obnacte D .
5.1 z=x"+1" —9xp+27, 0<x<3 0<y<3;

Hnousuoyanvroe 3aoanue Ne 3

3aganue Ne |. BeraucnuTe IOBTOPHEI HHTETpall:
2

2 1 4
dy
L1 |ay|(x*+2y)dx. 12, |dx| ——.
! I I I (x+)
3agaume Neo 2. Hailttu ypaBHeHNs JHHUIL, OIPAHHMYNBAIOIINX OOJIACTh

nHTerpupoBaHus. CenaTh PUCYHOK 00JIaCTH HHTETPUPOBAHIIS:
x+9

f f(x: y)dx. 22. idx[ f(x: y)dy.

L

4
3amanne Ne 3. Mi3MeHUTE NOPSAOK NHTETPHPOBAHNS B IOBTOPHOM HHTerpale:

3.1 j%def(x; y)dy. 3.2. _‘%de f(x: y)dy.
0 x -6 i_l

2
21 [dy
-6
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3ananue Ne 4. Beraucauts 1BOITHOII HHTErpal:
4.1 f[(x+p)dxdy: 0<x<1 1<y<2. 42.
D

.U.x;y(x—y)dxdy; 0<x<l1, 0<y=<2.
D

3agarne No 5. C momomipro mepexoja K HOMSPHBEIM KOOPAMHATAM BBEIYHCIUTH
JIBOIHOIT NHTerpa:

2
R —x?

R
5.1. Idx I ln(x2 +9° + l)dy.
0 0

3aganne No 6. C momomnbi0 ABOMHBIX HHTETPAIOB BBEIYUCINTE IUTONIAIb
(bUTYpBI, OrpaHITIEHHOI TMHISIMII:

6.1. y=x; y=x+2. 6.2. x=y" -2y, x+y=0.

3amaame Ne 7. C mOMONIBIO JTBOITHBIX HHTETPANOB BBIUICINTH OOBEM Tela,
OTPAaHHYEHHOT0 TIOBEPXHOCTIMI:

71. z=5—x; y2 =5x; z=0.

3anmanne Ne 8. Beraucnuthb TpoiiHOI HHTErpal mo obmactu G .

8.1 [[[23%edx dy d=:
G

G:{(x,y,z) x=0, y=1, y=x,2z=0,z :1}
3amarne Ne 9. Haiftu npomsBonHyo ckaxspHoro mois #(x,y,t) B Touxe M,

10 HaIpaBIeHII0 HOPMalH K ITOBepXHOCcTH S (HOpMamb 00pa3yeT OCTPBIl IOl C

II0JIOKHTEIBHEIM HalpaBIeHneM ocu Oz).
Ne u S M,

9.1. z{:4hl(3+x2)—8xyz ' —2y" +2z° =1 (1,1,1)

3amanne Ne 10. Haitrn:

1) IToTok 3a7aHHOro BEKTOPHOTO HOMsA F depe3 BHENIHIOK YacTh S 3aJaHHOIT
IUTOCKOCTH P, KoTopast BMecTe ¢ KOOPIAMHATHBIMI ILTOCKOCTSIMH 00pa3yeT
nupaMunay bV

2) LIIpKyIsIiio BeKTOPHOTO MO F BIOTH TPAHMIEI L MOBEepXHOCTH S B
HaIpPaBIEHNN IPOTHBOIIOIOKHOM JIBIKEHHIIO YaCOBOI CTPEIKIL.

a) HelloCpeACTBeHHO; 0) o ¢opmyte CToKca.

Ne F P
10.1. (x+z)i x+y+z-2=0

KleTepHII I ITKalla OLICHIBAHIA IIO OLICHOYHOMY CPCEIACTBY «IHIHONBHAYAIBHBIC

3aJaHIsD)
ITkana OLleHHBAHHA Kpurepuii olleHHBaHHA
3auTeHo [IpaBuipHO pemieHE! 90-100% 3amaHuii
He 3auteHo [IpaBHIIBHO pemieHEl MeHee 90% 3anaHuil
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OneHoYHble cpeIcTBA IS NPOMEKYTOTHOH aTTeCTAIlHH (3K3aMeH)
Tunoevie sx3ameHayloHHbIe OUIenbl

bunem. Cemecmp 1.
brmet Ne 1

1. M=uoxecTBO AelicTBHTENBHBIX unceld. Moayne neificTBurenbHoro | 0amn
qIIciIa I ero cBOIICTBa.

2. Pemmuts HEPaBEHCTBO: X —Sx —5|(9. 1 bamn

3. Ilpom3BoaHasg cyMMEI, pa3HOCTIH, IPOI3BeIeHNA 1 YaCTHOTO ABYX | Oamn
¢yukumnit. Teopema o mpon3BOIHON KOMIIO3HUIINH IBYX (DYHKITHIL.

A " o 4 . -
4 Haitrn vy, ecmm y=e " -sin3x. 1 damn

5. OZHOCTOpPOHHSAS  HeIpPepHIBHOCTH (dyHKIII B Touke. | Oamn
Knacendukamms Todex pa3peiBa.
Hafitn TOWKHN paspeiBa (YHKONI, ONpelennTh HX POa U

L,
——x,x<2
noctpouts rpaduk: f(x)=< 4 :
x,x>2
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Kputepuu u mkana olieHUBaHUS 110 OLEHOYHOMY CPEJCTBY MIPOMEXKYTOUHBIN KOHTPOJIb (3K3aMeH )

[Ixana oreHuBaHUsg

Kputepuii onenuBanust

OoTIINYHO (5)

CryneHT m1y0OKO U B HOJHOM OOBEME BIAAEET MPOrPaMMHBIM
MarepuaioM. ['paMOTHO, UCUEPIBIBAIOIIE U JIOTUYHO €ro M3jaraer
B YCTHOM wuinu mnucbMeHHOW ¢opme. Ilpu »>TOoM  3Haer
PEKOMEHIOBAaHHYIO JIUTEPaTypy, MPOSBIISAET TBOPUYECKUN MOIXO]] B
OTBETaxX Ha BOIPOCHl M MPABUIBHO OOOCHOBBIBACT IMPUHATHIC
pelIeHUs, XOpOILIO BJAJIEeT YMEHUSMU U HaBBIKAMHU MpU
BBIMIOJTHEHUH NMPAKTUYECKUX 3a]1a4.

xoporo (4)

CryneHT 3HAeT NpOrpaMMHBIM MaTepual, rpaMOTHO U IO CYTU
u3jgaraeT ero B YCTHOM WM INHCbMEHHOH (opme, nomycKas
HE3HAYUTENIbHbIE HETOYHOCTH B YTBEPXKIEHUSAX, TPaKTOBKaX,
ONpENIeIEHUAX U KaTeropusX WIM HE3HAYMTEIbHOE KOJIMYECTBO
ommbok. Ilpm 5ToM BrazeeT HEOOXOJUMBIMH YMEHHSAMH U
HaBBIKAMU NPU BBINOJHEHUH NPAKTUYECKUX 3a]1ay.

yIIOBJIETBOPHUTENHHO (3)

CTyneHT 3HaeT TOJBKO OCHOBHOW MPOTPaMMHBIN MaTepua,
JIOITYCKAaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (OPMYIHUPOBKH,
HETOCJIC0BAaTeIbHOCTh B OTBETaX, H3JIaraeMbIX B YCTHOH WIIN
nuceMeHHOU (popme. [Ipu 3TOM HETOCTATOYHO BIACET YMCHHUSIMH
Y HaBBIKAMHU IIPH BBITIOJTHEHUH MTPAKTHYECKHUX 3a/1a4.
Jomyckaet 10 30% ommOOK B M3JIaracMbIX OTBETAX.

HEYJIOBJIETBOPUTEIHHO (2)

CTyaeHT He 3HaeT 3HAUYUTEIbHOM YacTH IPOrPaAMMHOTO MaTepHaa.
IIpy 3TOM  gomyckaeT  OpPUHLMIKANbHBIE  OWIMOKK B
JI0Ka3aTeNIbCTBaX, B TPAKTOBKE MOHSITUH M KaTEropuid, IpOSBIISIET
HU3KYK KYyJIbTYypYy 3HaHUM, HE BJIaJIc€T OCHOBHBIMM YMEHMUSIMHU U
HaBbIKAMH MPH BBIIOJIHEHUH NPAKTUYECKUX 3a1a4. CTyIeHT
OTKAa3bIBAECTCS] OT OTBETOB Ha JONOJIHUTEIBHBIE BOIIPOCHI
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OcobennocTu OpraHu3alnvu oﬁyqemm JI JIMI ¢ OrPAHHYCHHBIMA BO3MOKHOCTAMH
3A0POBbS U HHBAJIUI0B

[Ipu HeoOxomumocTu paboyass mporpaMMa Yy4eOHON TUCHUIUIMHBI MOMET OBITh
aJlanTUpoOBaHa Jyisi oOecreyeHus: 00pa30BaTeIbHOrO MPoliecca MHBAIUIOB U JIUI] C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMH  3/I0pOBbS, B TOM UHCJIE€ C MPUMEHEHHEM DJIEKTPOHHOTO OOYy4YeHHUs U
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

[l sToro tpeOyercs 3asBI€HUE CTYJAEHTA (€ro 3aKOHHOI'O MPEACTABUTENS) U 3aKJIFOUEHUE
NCUXoJoro-Meauko-negarorndeckon  komuccuun  (IIMIIK). B cnywae  HeoOXoammocTu
oOydaromuMcss U3 4YHcla JIML C OrPAaHMYEHHBIMU BO3MOXKHOCTSIMU 370pOBbsSI (110 3asBICHUIO
oOyuaromierocsi), a Juisi MHBAJIUJOB TaKK€ B COOTBETCTBUU C WHJIMBUIYaJIbHOW IPOrpaMMOi
peaOunuTanMy HMHBaIMAA MOTYT IPEUIaraThCsl CIEAYIOLIUME BapUaHThl BOCHPUATHSA y4eOHOMH
uH(GOpPMaLIUU C YIETOM UX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEIH:

— CO3/IaHH€ TEKCTOBOW BEPCHUU JTFOOOr0 HETEKCTOBOIO KOHTEHTA JJISi €r0 BO3MOXKHOIO
npeoOpa3oBaHus B albTepHATUBHBIC (DOPMBI, YAOOHBIE AJIs PA3IMYHBIX MOJIb30BaTENICH;

— CO3/1aHM€ KOHTEHTA, KOTOPBIM MOKHO MPEICTaBUTh B PA3IMYHBIX BHAX 0e3 MmoTepu
JAHHBIX WIH CTPYKTYPBI, IPEAYCMOTPETh BO3SMOXHOCTh MAaCIITAOMPOBAHUS TEKCTA U M300paKeHHUI
0e3 moTepu KauecTBa, NPeyCMOTPETh JOCTYIHOCTh YIIPABIEHUSI KOHTEHTOM C KJIaBHATYPBI;

— CO37aHME BO3MOXKHOCTEM Uil OOydaroluMXCsi BOCHPUHMMATH OJHY U Ty XK€
MH(pOpPMaLIMI0O U3 pa3HbIX MCTOYHHUKOB, HAIpUMEp, TaK, 4TOObI JMIA C HapyLICHUSIMH CilyXa
MoJTy4anu UH(QOPMAIIHIO BU3YaJIbHO, C HAPYIICHUSAMHU 3pEHUs — ayAUaJIbHO;

— MPUMEHEHHUE MPOTPAMMHBIX CPEICTB, OOECHEUMBAIOIINX BO3MOXKHOCTH OCBOCHUS
HABBIKOB U YMEHUH, (HOPMUPYEMBIX TUCIUILUIMHON (MOAYIEeM), 32 CUET albTePHATUBHBIX CIIOCOOOB,
B TOM YHCJI€ BUPTYAIbHBIX TAO0OPATOPHI U CUMYISIIUOHHBIX TEXHOJIOTHUI;

— NPUMEHEHHE DJJEKTPOHHOTO  OOydYeHHs, JHCTAaHIIMOHHBIX  00pa30BaTEIbHBIX
TEXHOJOTHI I mepedaud WHGOpMalMM, OpTaHU3allUd pa3iMyHbIX (OPM HHTEPAKTHUBHON
KOHTaKTHOM paOoThl 00yyaronierocsi ¢ mpernoaaBaresieM, B TOM YUciie BeOMHApOB, KOTOPbIE MOTYT
OBITH MCIOJIB30BaHbI JUIsl MPOBEAECHUS BUPTYaJIbHBIX JIEKIIMH C BO3MOXKHOCTBIO B3aHMMOJECHCTBUS
BCEX YYaCTHUKOB JIUCTAHIIMOHHOTO 00y4eHUs, TPOBEACHUSI CEMUHAPOB, BHICTYIUICHUS C JOKJIalaMU
U 3aIIUTHI BBIITOJHEHHBIX Pa0OT, MPOBEJACHUS TPEHUHI OB, OPraHU3alUU KOJJIEKTUBHON pabOThI;

— OpPUMEHEHHE DBJEKTPOHHOTO  OOyuYeHHs, JUCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH [T OpraHu3anuu (popM TEKyIIero ¥ MpOMeXyTOYHOI'0 KOHTPOJIS;

— YBEJIUYEHUE MPOAODKUTEIBHOCTH CIa4l O00YYarolMMCsl WHBAINUOM WJIM JIULOM C
OTpaHMYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbs ()OpPM MPOMEKYTOUYHOM aTTECTAllMU IO OTHOILIEHUIO K
YCTaHOBJIEHHON MPOAOIKUTENBHOCTH X CAAYU:

— IPOJODKUTEIBHOCTh CAauu 3a4€Ta WM 3K3aMeHa, MPOBOJAMMOIO B NUCHbMEHHOMU
dbopwme, — He Oosee uem Ha 90 MUHYT;

— IPOIOJDKUTEIBHOCTD MOJTOTOBKH 00YUalOIIEerocsi K OTBETY Ha 3a4éTe WM HK3aMeHe,
IPOBOJIMMOM B yCTHOMH (popme, — He OGosee yeM Ha 20 MUHYT; — MPOJOKUTENLHOCT BBICTYIIICHHUS
o0yyaroIerocs npu 3amuTe KypcoBoi paboThl — He OoJiee ueM Ha 15 MUHYT.
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JIner n3MeHeHMii M 1OMOJTHEHU

Bunnl nommonnenuni

Jlata u HOMep MPOTOKOJIA
3acemanus Kapeapsl

IToamuce

No . (c pacuppoBKOI)
Y U3MEHEHUH C ykazanueM | (kadenp), Ha KOTOPOM ObLIH .
/1 3aBeyIOMIETO Kadeapoit
CTpaHMII PaccMOTPEHBI M OJ0OPEHBI (saBexyronux Kadepami)
W3MEHECHHMSI U JIOTIOJTHCHUS Yo P
1.
2.
3.




