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1. IJIAHUPYEMBIE PE3YJIbTATHI OGYUEHUSA
1.1. lean u 3aga4n JUCHUILIHHBI

Leab ocBOeHUS TMCUMILINHBI:

(hopMUpOBaHHE 3HAHUH U TIOHATUI B 0OJIACTH BBICIICH MAaTEeMAaTHUKH, €€ POJIU U MECTE B CHCTEME
€CTECTBEHHBIX U MATEMaTHUYECKUX HAYK, OTYETIIMBOE YCBOCHUE CTYACHTAMU UCXOAHBIX UJIEH, 3HAUCHUI
OCHOBHBIX DPE3YJIbTATOB MAaTEMATHUYECKOI'O0 AHAIM3A, A TAKKE OBJIAJICHHE TEXHUKOW PACCYXKICHHUU U
BBIYHCIICHHUM B 00JIACTSIX MaTeMaTHYECKOIro aHAJIK3a.

3apaum QAU CHUIIHHBI:
® U3y4ECHHE OCHOBHBIX MOHATUHA U TEOPEM MATEMATHYECKOTO aHAJIN3a;
® [PUMEHEHUE OCHOBHBIX MOHITHI MaTEMaTHYECKOTO aHaldu3a B PA3JIMYHBIX JTUCHUILIIMHAX
(bu3uKH, MaTeMaTUKU U HTHHOPMATHKHU. ;
® CIOCOOCTBOBATh PA3BUTHIO TBOPYECKOrO MOTEHIMAla OOydarollerocss B MpoILecce OCBOCHUS

JAHHOTO  Kypca, aKTHUBU3AallMM  CAMOCTOSITEIBHOM  JIESITENIBHOCTH,  BKIIOUYEHHIO B

HCCIIEI0BATENBCKYIO padoTy;

e chopmHpoBaTH TOTOBHOCTH OOYYAIOMIETOCS K pealM3aliy TOTyYCHHBIX 3HAHWA M YMCHHH B

IIPAKTUYECKON IEATEIbHOCTH.

1.2. [Inanupyemble pe3y/ibTaThl 00y4eHHs

B pesynprare oCcBOEHHMsS JaHHOW AWMCHMIUIMHBI Y OOydYaromuxcs (GOPMHUPYIOTCS CIIEAYIOIIHE
KOMITETCHIIUH:

JIIK-2. CrocobeH Mcnoiab30BaTh COBPEMEHHBbIE KOHLEMIMH, TEOPHM, 3aKOHBI U METObl B
obnactu (U3MKH, MAaTEeMAaTUKA M WHPOPMATHKH, OBJIAAETh OCHOBHBIMH METOJAMH PELICHUS 3ajad,
cOpMyIHpPOBaHHBIMM B paMKax JaHHBIX TIPEIMETHBIX oOnacTell, W NPUMEHHTh UX B
npodecCHOHaIbHOM AEeATebHOCTH

2. MECTO JUCIUAIIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
MNPOI'PAMMBI
JucturiauHa BXOJUT B 4acTh, GOPMHUPYEMYIO YUaCTHHKAMU 00pa30BaTeIbHBIX OTHOIIEHUH, biioka 1
«uctuniuHel (MOIYNN)» U SBISETCS 005S3aTeNbHON I U3YUCHHUS.

[IporpamMma aucuumiuHel «MaTeMaTHYeCKU aHalu3» TMOCTPOeHAa TakuM oO0pa3oM, 4To eé
OCHOBHBIE TOHATUS U METOJbl B MPAKTUYECKOM IUIAHE OPraHWYHO JOMOJIHSIOT MPOrpaMMbl KypCOB
«BBeneHre B BBICIIYIO MATEMATUKY» U « AHAUTUTHYECKAS] TEOMETPUS».

JlaHHast AMCUUILINHA SBJSETCSI OCHOBOM Juist 60J1ee MOaApOOHOr0 U3yueHusl TucuIuinH «Teopus
(GYHKIIUU JEHCTBUTENBHOTO M KOMILIEKCHOTO MepeMeHHoroy», «JluddepeHuunanbaple ypaBHEHUS H
BapHAallMOHHOE MCUUCIEHHE», TaK M i W3Y4eHHMs] BCEX [UCUUIUIMH MaTeMaTHKW U oOumed u
TEOPETUYECKON (PU3HKH.

3. OFBEM COAEP KAHUE JUCIHUIIJINHBI
3.1. O0beM IUCHHUILIHHBI

ITokazarens 00beMa QUCIIUILIMHEI Kon-Bo gacos

oYHas
O0BeM TUCIHUILIMHBI B 3a4ETHBIX €NHUALIAX 16
O0beM OUCIHUIINHEI B Yacax 576

KonTaktHas padora: 409,2
Jlexknuu 128
[IpakTHueckue 3aHATHS 272
KoHTakTHBIE Yachl Ha IPOMEKYTOUHYIO aTTECTALUIO: 9,2

[Ipendk3ameHanmoOHHasT KOHCYJIbTALHS 8

DK3aMeH 1,2




CamocrosiTenpHas paboTa 128
KonTpons 38,8
dopma TpOMEKYTOUHOM aTTecTalluu: 3K3aMeH B 1, 2, 3 u 4 cemecTpax.
3.2. Copnep:kaHue TMCUHUILIHHBI
Koa-Bo
HaumeHoBaHue pa3jiesioB (TeM) 4acoB
AUCHHUITHHBI Jlexkuuu IIpakTnyeckn
€3aHATHUS

Cemectp 1

Pasznea 1. Auddepenumanbroe ucuncienne GyHKuuii 01HOM nepeMeHHOM

Tema 1. JleiicTBUTEIbHbIE YHCJIA

HucnoBble MHOXkECTBAa. MHOXKECTBO AEHUCTBUTENBHBIX uncell. [lepuoanueckue
necsITUUHbIe Apoou. MakcuMyM U MUHUMYM YHCIIOBBIX MHOXECTB. MHOXECTBO
NEWCTBUTENBHBIX Yucel. TouHas BEpXHAS M TOYHAS HUXKHSS TPAHU YMCIOBBIX
MHOX€ECTB. TeopeMa 0 TOUHBIX IpaHsX.

Tema 2. [lonsaTue pyHkunn

Uucnosas ¢pyHkuus. O61acTb onpeneneHus 1 MHOXKECTBO 3HAYCHUM (DyHKIMH.
CrniocoOb1 3amanus Qynkuun. CrnoxxkHas u oOparHas ¢yHkuusa. CroxHas u
obpatHas pyHkuus. YéTHas, Heu€THas U nepuoandeckas ¢pyHkuus. Bo3pacranue
u yObiBanue (QyHkiuu. OCHOBHBIE dyeMeHTapHble QyHKuuu. [loHsTHE
pIIEMEHTApHON (YHKIUH.

Tema 3. UnciioBble MoC/1€10BaTEJILHOCTH U UX Mpeaebl

UucnoBas nocnenoBaTeIbHOCTD. [Ipeaesn uncaoBoii nocaen0BaTeNbHOCTH.
ApudmeTnieckre orepanuy ¢ Ipeaenamu rmocienoBareabHocTeid. CBoiicTBa
[Ipeiena rnocienoBareapHocTi. Teopema BeliepiiTpacca 0 MOHOTOHHBIX
OTpaHMYEHHBIX MocienoBaTeabHOCTIX. Yucno e. Cymma 6€CKOHEYHO
yOBIBaroLel reomeTpudeckoil nporpeccun. Teopema bonbuano —
Beiepmtpacca. Kpurepunit Ko cxoamMOoCTH YuCI0BOM OCIEA0BATEILHOCTH

10

Tema 4. IIpenen n HenpepbIBHOCTH GyHKIIUH

[Mpenen Gyukuu. OAHOCTOPOHHMIM U OECKOHEUHBIN Mpeaensl QYHKIHH.
CaoiicTBa npeaena pynkiuu. [1epBolif 1 BTOpO# 3amMeyaTenbHble Tpeaebl.
HenpepriBHOCTh QyHKIMN. CBOMCTBA HEMPEPHIBHOCTH (QYHKIMU. Pa3pbIBb
¢ynkuuu. Teopema o pa3pbiBaX MOHOTOHHBIX (PyHKIMHA. OTHOMmIEHHS «O» U «O».
OKBUBAJICHTHbIE (DYHKIINU.

10

Tema S. IlpousBoanas u 1udpepeHumnaln

[IpousBonnas ¢pyHkiuu. E€ reomerpuyeckuii 1 pU3NIECKU CMBICI.
Jluddepenunpyemocts pyHKIUU. CBsI3b NPOU3BOAHOM, MU PepeHIUPYyEMOCTH
1 HenpepblBHOCTH QpyHKuuu. [TpaBuna nuddepenumposanus. [IponszBogHsie
OCHOBHBIX AJIEMEHTapHbIX (yHKIUH. ['UnepOonnyeckue CUHYC, KOCUHYC,
TaHT'€HC U KOTaHTeHC; UX Mpou3BoaHbIe. [Ipon3BoaHas MoKka3aTelbHO-
creneHHoON ¢pyHkuuu. Jlorapupmuueckas npousoanas. Juddepenuan, ero
CBOMCTBA, MHBapHAHTHOCTH popMbl quddeperunana. [IpousBonnas GpyHkuuy,
3ajaHHOI mapameTpudecku. [IponsBoaHble 1 qU(PepeHIIHaTbl BBICIINX
MOPSIIKOB.

12

Tema 6. OcHoBHBIE TeopeMbl AU GEePEHINATBHOI0 HCYUCICHUA PYHKIUI
OIHOI IepeMeHHOH

Heo6xomumoe ycioBHe JIOKATBHOTO dKCTpemyMa pyHkiuu (Teopema depma).
Teopems! Pomns, Jlarpanka n Komm. @yHkuus ¢ HyneBoil mpon3BoaHoN. Buabl
HeonpenenéHHocTel. [Ipasuno Jlonurans pacKpbeITHs HEONIPEAEIEHHOCTEN.

12

5




dopmyna Telinopa nns mHorouwnena. bunom Herotona. @opmyna Jleitbauma mis
MMPOM3BOTHOM BBICIIETO MOpsiAKa pousBeneHus Gyuakmuii. @opmyna Teitnopa
Uit Tpou3BoNbHOM (pyHKIMK. OcTtatouHoe ciaraemoe B popme [leano u B
dhopme Jlarpanxa.

Tema 7. Ilpumenenne 1 PepeHIHAIBLHOTO0 HCYUCICHU K HCC/IEJ0BAHUIO
¢GyHKuMi 0HOW MepeMeHHO

Teopemsbl 0 Bozpactanuu U yosiBaHUH (pyHKIHA. JlocTaTOYHBIE YCIOBUS
ITOKAJIbHOT'O 3KCTpeMyMa (pyHKIMH. DKCTpeMyM (QyHKIMH, 3aJaHHOM Ha OTpe3Ke.
Beimykinocts GyHkiuil. Heo6xonnmoe U 10CTaTOYHOE YCIIOBHSI BBITYKIOCTH
¢bynkuun. Teopema o BeimykiaocTa GpyHkiuy. Touka nmepernda GyHKIUN.
JlocTaTouHbIC YCIOBUS TOUKH repernda GyHKIuu. ACUMITOTH rpaduka
¢byaknun. Cxema moctpoeHus rpaduka GyHKIIUH.

12

Hroro B cemectpe 1

32

68

Cemectp 2

Pa3nes 2. UnTerpasbHoe ucuucjeHne GyHKuuii 0AHOM nepeMeHHoi

Tema 1. HeonpeneiéHHBIN MHTErPaJi: onpeaejeHue H OCHOBHbIE CBOIiCTBA
[lepBooOpazHass (QYHKIMM W HEONpeAeNEHHBId wuHTerpan. JIuHehHOCTh
HEONpPeeNEHHOTO MHTErpaja u ero IIPOTUBOIOJI0KHOCTh
middepennmpoBanuto. Tabmua OCHOBHBIX HEONPEACIEHHBIX HWHTETPAJIOB.
Meron 3aMeHbl NEPEMEHHOM M METOJ HWHTErpUpPOBAaHUSA IO 4YacTsIM B
HEOIPEIeIEHHOM UHTErpaJle.

10

Tema 2. OcHOBHBIE KJIacChl (PYHKIMH, MHTETPHUPYEMBbIX B KOHEYHOM BH/e
WuTerpupoBanue  IpoOHO-panpoHanbHOW  (yHkmmu.  Heompenenénubie
MHTErpajbl OT NIPOCTEUIINX PAalMOHAIBHBIX poOeil. MeToa HeonpenenéHHbIX
KOX(QPHUIIMEHTOB U METOJ «BBIYEPKUBAHMIT». VHTErprpoBaHNEe pallMOHAIBHBIX
TPUTOHOMETpUUYECKUX  (DyHKIMI. YHuBepcanbHas  TPUTOHOMETpPHYECKas
[10/ICTAaHOBKA. WuTerpupoBanue CUMMETPUYHBIX palOHaIbHBIX
TPUTOHOMETPUYECKHUX GbyHKINH. WuTerpupoBanue KBaJIpaTUYHBIX
MppallMOHAIBHOCTEH M palMoOHalbHBIX (QYHKUMH C  KBaJpaTMUYHBIMU
MPPalMOHAILHOCTAMH. WuTerpupoBanue JPOOHO-TMHEHHBIX
MppalMoHaIbHOCTEN U T epeHInaIbHBIX OMHOMOB.

12

Tema 3. OnpeneéHHbIN HHTErpas

[lonstue onpenenénHoro uHTerpaina. HeoOxoaumoe ycioBue CyIIeCTBOBAHUS
onpenenéHHoro uHTerpana. Teopema Komm o cyniecTBoBaHNN ONPENEIEHHOIO
MHTErpaya. I'eoMeTpu4ecKnid CMBICII ONPENEIEHHOTO UHTErpana. JINHEHHOCTb,
aAIUTUBHOCTD M MOHOTOHHOCTb OIPEIEIEHHOr0 wuHTerpana. Teopema o
CpPEIHEM M IIPOMU3BOJHAS ONPENEIEHHOTO MHTETpalla ¢ MEPEMEHHBIM BEPXHUM
npeneiaoM. Popmyna Herotona — JleiibHuna. 3ameHa mepeMEeHHOW W
MHTEIPUPOBAHUE IO YacTAM B OIpeneaéHHoOM uHTerpaie. OnpenenéHHbIN
MHTErpaji oT Y€THOM, Heu€THOM 1 nepuoanyeckoit pynkuu. ®opmyna Teitnopa
C OCTaTOYHBIM CJIATa€MbIM B HHTETPAIbHOMN (opMe.

12

Tema 4. I'eomeTpruecKue NPUII0KEHHUS ONPeAeJIEHHOI0 HHTErpaia

[Tnomans oOnacTd Ha IJIOCKOCTH, OrpaHHMYEHHOM KpuBbIMU. [liomans
KPUBOJIMHEHHOTO CETMEHTa M TUIOMIAah O0JacTH B MapaMeTpuieckoil gopme.
JlnuHa Tyru MpOCTPAHCTBEHHOM KpUBOW B mapamerpuueckoil ¢opme. [nuna
YTy IJIOCKOW KPUBOW B MPSMOYTOJBHBIX U MOJSIPHBIX KoopauHatax. OO0bEM
TeJa Mo IMJIONIAAAM MapayienbHbIX cedeHnit. O0bEM Tena Bpamenus. [lnomans
[TOBEPXHOCTH BPAIICHUS B IPSIMOYTOJIBHBIX KOOPJAMHATAX U B IAPAMETPUIECKON

dbopme.

12

Tema S. HecoOcTBeHHbIE HHTEIPAJIBI




Heco6ctBenHbIi nHTerpan 1-ro pona. IlpusHaku cxoquMoCTH HECOOCTBEHHBIX
uHTerpasioB 1-ro poma. HecobctBeHHBI wmHTErpanm 2-ro popa. [IpusHaku
CXOAMMOCTH HECOOCTBEHHBIX MHTETPAJIOB 2-T0 POJIA.

Pa3nea 3. luddepennuanbHoe ncuuciaeHne GyHKIMi HeCKOJIbKUX NepeMeHHbIX

Tema 1. Ilpenes u HenpepbIBHOCTh QYHKIIUM HECKOJbKHX NePeMeHHbIX
@DyHKIUSA HECKOJIBKUX MIEPEMEHHBIX, 0071acTh onpenenenus. [Ipenens: no Komm
u 1o ['eiiHe, HenpepbIBHOCTh (YHKIMM HECKOJIBKHUX IepeMeHHbIX. Ilpexen
cnoxkHoil ¢yHkuuu. CBsizHOE MHOXecTBO. IIpoxokaeHue HenpepbIBHOM
GyHKIMH dYepe3 MPOMEXyTouHoe 3HaueHue. OTKphITOE U 3aMKHYTOE
MHOXecTBa, 0051acTh. Teopemsl Beliepmrpacca o HenpepbIBHON (HYHKINH.

Tema 2. YacTHble npou3BoaHbie U a1 depeHnuanbl yHKunu
HECKOJIbKUX IepeMeHHbIX

YacTHble MPOM3BOJIHBIE NEpBOro mopsaka. JuddepeHuupyeMocTs (HyHKIUH
HECKOJIbKUX TepeMeHHbIX, auddepenunan ¢ynkuuu. Juddepennuponanue
CIOXHOM (QyHKIMH. YacTHBIE MPOM3BOAHBIE BHICIIMX MOPAAKOB. CMEIIaHHBIE
MPOM3BOJIHBIC, MX paBEHCTBO. [l epeHmansl BICIINX MOPSIKOB.

Uroro B cemectpe 2

32

68

Cemectp 3

Tema 3. ®opmy.ia Teitsiopa u 3kcTpeMyM QyHKIMHA HECKOJIBKUX
nepeMeHHbIX

@opmyna Teitnopa GyHKINN HECKOJIBKUX MEepeMEeHHbIX. OCTaTOYHOE claraeMoe
B popme [Teano u B popme Jlarpanxka. [Tormaom HeroToHa. DkcTpeMyM (QYHKITUU
HECKOJIbKUX MepeMeHHbIX. Heo0xoImumMoe U JOCTaTOYHOE YCIOBHUSL SKCTpEMyMa.
OKcTpeMyM (DYHKIMH JIBYX MTEPEMEHHBIX.

Tema 4. HesiBHbIe QyHKIMU HECKOJIbKUX MePeMEeHHbIX

HesBHass ¢ynakiusa. Teopema o HesBHoW ¢(ynkuuu. [uddepennumporanue
HesiBHON pyHkuuu. Cuctema HesBHBIX QyHKumid. Skobuan. Teopema o cucreme
HEesBHbIX (YHKIMH. YcnoBHBIA 3kcTpeMyM. HeoOxoaumoe ycioBre YCIOBHOTO
pKCTpeMyMa — MeToa (QyHKuuu Jlarpamxka. JlocTaTouHOE YCIIOBHE YCIOBHOIO
PKCTpeMyMa. DKCTPEMYM KBaJIpaTHUHON (OpMBI HAa €IMHUYHOMU cdepe.

Tema S. I'eomerpnyeckue npuiaoxenus 11 depeHHAIBHOT0 HCYHCICHUS
(pyHKIHIT HECKOIBKHX NEPeMEeHHbIX

[Ipou3BonHas (yHKIMM TO HampaBleHHIO. [pagueHT QYHKIUM U €ero
reoMeTpuyeckuii cMbIci. [IoBepxHOCTH ypoBH:. KacarenbHas IIIOCKOCTb.

Pa3nen 4. UaTerpaJsl




Tema 1. /[BoiiHBbIC HHTErpPaIbI

KBaapupyemMocTh 1 1i1o1ma b miockoi purypsl. OnpeneneHue u reoMeTpUIeCKui
CMBICJI IBOMHOTO MHTErpaia. Teopema 0 CyleCTBOBAHUU U OCHOBHBIE CBOMCTBA
nBoitHOro uHTerpana. [loBropHbie HHTErpanbl. 3aMeHa MEPEMEHHBIX B JBOMHOM
vHTerpase. JIBOMHON HHTErpal B MOJSApHbIX KoopauHaTtax. Murterpan Ilyaccona.

Tema 2. Tpolinble MHTErPaJIbI

Kybupyemocts 1 00bEM (urypsl B TpEXMepHOM mpocTpancTBe. OnpenencHue
TPOWHOro uHTerpana. TeopemMa O CyIIECTBOBAaHMM U OCHOBHBIE CBOMCTBA
TpoiiHOro uHTerpana. [loBropHble HHTErpanbl. 3aMeHa EPEMEHHBIX B TPOMHOM
uHTerpasie. TpoiiHOM HHTErpal B IMIMHAPUYECKUX U CheprUuecKUuX KOOpAHATaX.

Tema 3. MHOroMepHbIe HHTErPaJIbI

M3mepumocte u Mepa JKopaaHa ¢urypsl B MHOIOMEPHOM IIPOCTPAHCTBE.
MHOrOMepHBIE HHTETPAJIbL: ONPEIEICHUE, TEOPEMA O CYIIECTBOBAHUH, OCHOBHBIE
CBOMCTBA, 3aMEHA [ICPEMEHHBIX.

Tema 4. UnTerpaJbl, 3aBucsiiue oT napaMmerpa

CoOcTBeHHbIE U HECOOCTBEHHbIE WHTErpajbl, 3aBHUCALIME OT IapaMmerpa.
JludpdeperuupoBanne W HHTETPUPOBAHHME IO MapaMmeTpy. bera-QyHkuus wu
ramma-¢yHkuus. VX ocHOBHBIE CBOMCTBaA.

Tema S. KpuBo/imHeliHbIe HHTErpajibl

KpuBonunelnblii uHTErpai 1-ro poaa: onpeaesieHue, TeopemMa o
CYILIECTBOBAHUH, OCHOBHBIE CBOMCTBA, METO/IbI BEIUUCIIEHUS. KpUBOJIMHENHBIN
MHTErpajl 2-ro poja: ONpeeseHle, TeopeMa O CyIlleCTBOBAaHUU, OCHOBHbIE
CBOMCTBA, CBA3b C KPUBOJIMHEHHBIM UHTETPAIIOM 1-TO pOJia, METOIbI
BHIUMCIICHHS.

Tema 6. [loBepXHOCTHbIE HHTETPAJIbI

[loBepXHOCTHBII MHTErpai 1-ro poxa: onpeaeseHue, TeopeMa O CyleCTBOBaHUH,
OCHOBHBIE CBOMCTBA, METO/bI BbIuMCiIeHUs. TenecHslii yroi. [loBepxHOCTHBIN
MHTErpa 2-ro pojia: onpeaeaeHue, TeopeMa O CyIeCTBOBaHNH, OCHOBHbIE
CBOMCTBA, CBSA3b C MOBEPXHOCTHBIM MHTErPajoM |-ro pona, METOABI
BbruncieHus. @opmyinsl Octporpaackoro — ['puna, Ctokca u OcTporpagckoro —
["aycca.

Hroro B cemectpe 3

32

68

Cemectp 4

Pa3nen S. UnciioBble 1 QyHKUHOHAIbHBIE PAABI

Tema 1. YncsoBbie psaabl

[lonsitue uyucioBoro psga. CXoAMMOCTh YHMCIOBOrO pana. Heobxoaumblit
npu3Hak cxoxumoctH. Ilpusnaku cpaBHenus. Ilpusnaku [Jlanam6epa u Komm
cXxoauMOcTH. MHTerpanbHbIl MPU3HAK CXOJMMOCTHU. 3HAKOIIEPEMEHHBIN psl.
[Tpuznak JleliOHuIa cCXOQUMOCTH. AGCOIFOTHO U YCIOBHO CXOISAIINECS YHCIOBbIE
7161, Teopembl 00 a0COTIOTHO M YCIOBHO CXOSIINXCS YUCIOBBIX Psiiax.

18

Tema 2. ®yHKIMOHAJIBbHBIC M CTENICHHbIE PSAAbI

[TonsTne (GYHKIIMOHAJIBHOTO pana. PaBrOomepHas CXOIMMOCTh
¢bynkunonansHoro psnga. [lpusnaku Beitepmirpacca, dupuxie u AGens
[PaBHOMEPHOM CXOAMMOCTH (YHKIIMOHAJIBHBIX pPsiioB. CBOWCTBA paBHOMEPHO
cxomaumxcsi (yHKUMOHANBHBIX psaaoB. IlonsTHe cremenHoro psaa. Pamgmyc
CXOJMMOCTH CTENEHHOTO psiaa. PaBHOMEpHas CXOIMMOCTh CTENEHHOIO psfa.
CBolicTBa CTENEHHBIX psioB. CxoaumocTs psia Teitiopa.

18

Paznen 6. Psaapl @ypoe u npeodpazoBanne @ypbe

Tema 1. Paabl @ypbe “
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Tpuronomerpuueckuii psin dypwe. Kospounumentsr dypre. ToxaectBo u
HepaBeHCTBO beccens u paBenctBo [lapceBans. Jlemma Pumana. Anpa qupuxie
n @eitepa psana Pypee. Teopembr deliepa u [upuxiie 0 CXOOAUMOCTH psiaa
dypre. YcimoBue aOCOTIOTHOW M PABHOMEPHOW CXOIUMOCTH, IOYJIECHHOE
mddepeHpoBaHue U TOWIEHHOE HHTErpupoBanue paga dypobe.

Tema 2. IIpeoopazoBanue @ypbe
[Tpsimoe mpeobpazoanue Pypre. Jlemma Pumana. Obpatnoe nmpeodpazoBanue

dypre  (unTerpan  dypwe). PaBenctBo  Ilnmanmepens.  Ilounmennoe 8 16
muddepennmpoBanue unterpaia ypne. Teopema KorenpHukoBa.
Hroro B cemectpe 4 32 68
Hroro 128 272
4. YYEBHO-METOJIUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTBI OBYUYAIOIIIUXCSA
Tembl 1151 H3y4yaembie BOPOCHI Koa- Dopmbl Metoauueck ®opmbI
CaMOCTOSITeJIbH BO |CAaMOCTOSITEJIbH oe OTYETHOCTH
OroM3y4eHHUs yacoB| oii paboTbl |o0ecnedyeHue
Cemectp 1
Tema 1. [lonsTne anemenTapHou 32 N3yuenue VY4ebHo- YCTHBIN
Hubdepenunan GyHkimm. MaTepHaoB METOJMYECK | OIPOC, TECT
BHOE Teopema o paspsIBax JIEKIINH, oe
HCUHNCIICHUC MOHOTOHHBIX (byHKuI/Iﬁ. BBIIIOJIHEHHE o0ecrieueHu
Gynxmui OtHomeHust «O» U «O». JIOMAITHUX e
OJIHOM [Ipon3BoaHbIE U 3aaHUN. JUCIUILINH
NEPEMEHHOK QG epeHIraIbl BBICIIAX Pa6ora c bl
TTOPSIIKOB. yueOHOU
OYHKIIUA HECKOJIBKUX JAUTEpaTypon
nepemeHHbIX. [Ipenen
¢yukuu no I'efine.
ITonmuaoM HerotoHa.
CucremMa HesIBHBIX (YHKITHI.
Skobuan. Teopema o cucreme
HESIBHBIX (DYHKITM.
Wtoro B cemectpe 1 | 32
Cemectp 2
Tewma 2. Meton 32 Nzyuenue Yy4eOHo- YCTHBIN OITpoC
HNHTerpasibHOE | «BBIYEPKUBAHUIN. MaTEpHUAIIOB METOANYECK
HCUYUCIIEHUE OmnpenenéHHbIi JIEKLIMH, oe
byHKIUH WHTErpajl OT YETHOM, BBIIIOJIHEHUE o0ecrnieyeHu
OJTHOH HEeYETHOU U JOMAaIITHUX e
MepEeMEHHON MePUOINYECKOMN 3aaHuN. ITUCIHUILINH
byukun. @opmyia Pabora ¢ Bl
Temnopa ¢ ocTaTOYHBIM yueOHOU
claraeMbIM B JUTEPATYpOut
UHTETPAIBbHON opme.
[Inomans
KPUBOJIMHEHHOTO
CerMeHTa M IJIOIIa/lb
o0acTu B
MapaMeTpUIECKON
dbopwme.




Hroro B cemectpe 2

| 32

Cemectp 3
Tema 6. JIBoiiHOI UHTETpall B 16 N3yuenue VYuebHo- YCTHBIH OIIpOC,
Kpathsie TOJISIPHBIX MaTepHaoB METOANYECK [TeCT
UHTETpaJIbl KOOpJMHATAaX. JEKIUH, oe
Wnterpan [lyaccona. BBIIIOJIHEHHE obecreueHu
HuddepennmpoBanu JIOMAaIITHUX e
€ U UHTErpUpPOBAHUE 3a/laHuH. JTUCLUIUIAH
1o napamerpy. bera- Pabora ¢ Bl
dyHKIMSA 1 TaMMa- yueOHOU
byHKIHS. JUTEPATYpOH
Tema S. Pemenue 3amau ¢ 16 Nzyuenue YuebHo- YCTHBIM OIpocC
KpuBoJIMHENH | OMOILBIO GOPMYIIBI MaTepuajoB METOMYECK
bIC U OcTtporpazackoro — JIEKLUH, o€
noBepxHoctH | ['puna, Ctokca u BBIIIOJIHEHUE obecrieyeHu
bie uHTerpansl | OcTporpaackoro — JOMAITHUX e
l"aycca. 3alaHUN. JUCLUTUINH
PaGora c BI
yaueOHOMU
JUTEPATYpOn
Hroro B cemectpe 3 | 32
Cemectp 4
Tema 6. [Tpusnaku 16 N3yuenue VY4ebHo- YCTHBIH OIIpOC,
Yucnossle u Beitepmrpacca, MaTepHaIoB METOANYECK [TECT
¢bynkunonans | Jupuxie u AGens JIEKIINH, oe
HBIE PSAJIbI paBHOMEpHOMH BBINIOJIHEHHE obecrieueHu
CXO/IUMOCTH JOMAIITHUX e
(GYHKLIMOHATBHBIX 3a/laHuH. JUCLUIUINH
PAIOB. Pa6ora c Bl
Teopemsl 00 yueOHOi
a0COIOTHO U JTUTEepaTypon
YCIIOBHO
CXOJIATIIXCS
YHCIIOBBIX Psiiax.
Tema 7. Panbl  [lemma Pumana. Siapa upuxie| 16 |[M3yuenue 'YaeOHo- YCTHBII Ompoc
Dypobe 1 u Oeniepa psana Oypee. MaTepHUaIOB METOAUYECKO
npeoOpasOBaHM PapeHCTBO [Tnanmepens. UKW, e
e Dypbe BBINIOJIHEHWE  (0OeCTIeYeHne
TTOMAIITHUX T CIIATUTHHEI
3agaHuii. Pabora
c yueOHoit
luTepaTypou
Uroro B cemectpe 4 32
Hroro | 128

5. ®OHJ OHEHOYHBIX CPEJCTB JJIsSI MPOBEJAEHUS TEKYIIEN 1
MNPOMEXYTOYHOM ATTECTAIIMHU 1O JUCIIUILIUHE

5.1. Ilepeyenb KoMmmeTeHUMH € yKa3aHWeM 3TanoB uX GopMHPOBAaHMSA B IpoLecce OCBOEHHUS
o0pa3oBaTeIbHON NPOrPaAMMBI

0 M HAUMCHOBAHHUEC KOMIICTCHIINHU

‘BTaHbI (popmupoBanus
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JIIK-2. CrocobeH HCmoab30BaTh COBPEMEHHBIC KOHIICTIIIHH,
TeOpI/II/I, 3aKOHbBI U METOABI B O6HaCTI/I (1)I/I3I/IKI/I, MAaTEMATUKU U
I/IH(bOpMaTI/IKI/I, OBJIaACTh OCHOBHBIMU METOJaMHN peH_IeHI/ISI 3ajJa4,
chOpMyIMPOBAHHBIMH B paMKax JaHHBIX MPEIMETHBIX 00IacTeH,
Y IPUMEHUTH UX B MPO(PEeCCHOHAIBHOM NeSITEIbHOCTH

1. PaboTa Ha y4eOHBIX 3aHATUIX
2. CamocrosiTenbHas paborta

5.2. Onucanne nokasareJjiei u KPpUTECPUEB OLICHUBAHUSA KOMIIeTeHIIMIi Ha PA3JTUYHBIX 3Talmax ux
(l)OpMHpOBaHI/IH, OIMUCAHHUEC HIKAJI ONCHUBAHUA

Ouenu | Yposensn Jran Onucanue nokasareJiei Kpurepun HIxana
BaeMbl chop ¢popmu OLCHUBAHU | OLCHUBAHUSA
e MHPO- poBaH b
KOMIIET | BAHHOCT us
CHIIUM 7
AIIK-2 | TTopor 1. 3HATh: Koncnexr, [Ixana
OBBII Pabora — OCHOBHbIE TMOHSTHSI W  METOJBI | JOMAIIHEEe OLICHUBAHUS
Ha MaTeMaTUYeCKOro aHaJln3a; 3a/1aHHUE; KOHCIIEKTa
yueOHBl | — pOJIb U MECTO MAaTEMATUKU B U3YUYEHUU | YCTHBIN [Ixana
X OKPY’KaroIlero MUPa; ompoc, OLICHUBAHUS
3aHATUS | YMETh: KOHTPOJIbHASL  |[IOMAIIHETO
X — KOPPEKTHO MPUMEHSTH | paboTa 3alaHUs
2. MaTeMaTH4eCKUI armapar Ipu [Ixana
CamoCTO | M3y4EHMHM JUCLUMIUIMH €CTECTBEHHO- OLICHUBAHUS
ATeJIbHas | MAaTEMaTUYECKOTO u yCTHOT'O
pabora po(hecCHOHANBHOTO IUKIIOB; ornpoca
- KOPPEKTHO [IPUMEHSATH [Ixana
MaTeMaTU4eCKUil anmnapar npu OLICHUBAHUS
00y4yeHun busmnke B KOHTPOJIbHOM
00111€00pa30BaTENbHBIX YUPEIKICHUAX. paboTHI
IIpon l. 3HaTh: Koncnexr, [Txamna
BUHYTHII | Pabora — OCHOBHbIE MaTe€MaTH4E€CKHE METObI | JOMAIIHee OLICHUBAHUS
Ha VCCIIEJOBAHMUS u of01mue | 3a1aHue; KOHCIIEKTa
yueOHBl | MaTeMaTUYECKUE METOJbl  PELICHUs | yCTHhIE [kana
X 3aJa4, UCIIOJIb3yEMbIE€ B €CTECTBEHHBIX | OIPOCHI, OLICHUBAHUS
3aHATHS | HAYKax; KOHTpPOJIbHAS | JIOMAIIHETO
X YMETh: paboTta 3a1aHUs
2. — NPUMEHATh MareMarndeckue Meroxs! | Tecrt [Ixana
CamocTo | mpu MpPOBEACHUU TEOPETHUECKUX U OLICHUBAHUS
ATeJIbHAs | SKCIEPUMEHTAIbHBIX HCCIIEJOBAaHUN B YCTHOTO
pabora ¢usuke wW B TPOeCCHOHATHHOU onpoca
JIeATeIIbHOCTH, xama
BIIAJIETh: OLICHUBAHUS
— MaTeMaTH4YeCKUMHU MeTOoJIaMHU KOHTPOJIbHOU
U3y4eHUs (PU3NUECKUX SBICHUIMA paboThI
[IIxana
OLICHUBAHUS
TecTa

[Ixkana oneHMBaHUA TeCTA.
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[Tokazarenn bannsl
CryneHt npaBuiabHO BbINOIHUI 0 — 5% Bcex 3amaHuil Tecta 0
CryaenT npaBmwibHO BbIoHWI 5 — 10% Bcex 3agaHuil Tecta 1
CryneHT npaBuibHO BbinosHMI 11 —20% Beex 3amaHuil Tecra 2
CryneHT npaBuiibHO BbinosHmI 21 —30% Beex 3amaHuil Tecta 3
CryneHT npaBuiibHO BbinosHmI 31 —40% Bcex 3amaHuil Tecta 4
Crynent npaBuibHO BbinoaHUI 41 — 50% Bcex 3amaHuii Tecta 5
CryneHnt npaBuibHO BbIMOAHUI 51 — 60% Bcex 3amaHuil Tecta 6
CryneHTt npaBuibHO BIMOJAHUI 61 — 70% Bcex 3amaHuil Tecta 7
Crynent npaBuibHO BbinodaHui 71 — 80% Bcex 3amaHuii Tecta 8
CryneHT npaBuibHO BbinosHMI 81 — 90% Bcex 3amaHuil Tecra 9
CrynenT npasuibHO BbinoaHMA 91 — 100% Bcex 3aganuii Tecra 10
Bcero (makcumym) 10
IIkajia oeHUBAaHUSA KOHCIIEKTA.
Kpurepuit bayer
Cryaent nanucan 0 — 10% Bcex nekuuii 0
Crynent Hanucan 11 — 20% Bcex Jiekiuit 1
Crygnent Hanucan 21 —40% Bcex ekuuit 2
Crygnent Hanucan 41 — 60% Bcex Jiekuui 3
Cryaent Hanucan 61 — 80% Bcex Jiekuui 4
Crygnent Hanucan 81 — 100% Bcex nekuuit 5
Bcero (makcumym) 5
Ikana oueHUBaHUsI JOMANIHEr0 3a/IaHUS.
[Tokazarens banner
CryzaenT npaBuibHO BbIONHWI 0 — 5% Bcex JOMallIHUX 3a1laHuM 0
CryaeHT npaBuibHO BBIOMHWI 5 — 10% Bcex poManiHux 3aaHui 1
CryaeHT npaBmibHO BITOTHII 11 — 20% Bcex ToOMaNIHUX 3a1aHUI 2
CryneHT npaBuiibHO BbINOMHUA 21 — 30% Beex ToMalHuX 3a1aHuit 3
CryaenT npaBmwibHO BITOTHII 31 — 40% Bcex TOMaIIHUX 3a1aHUI 4
CryneHT npaBuiibHO BbINOIHUA 41 — 50% Beex ToMalHuX 3a1aHuit 5
CryzaeHT npaBuiibHO BBIONHWI 51 — 60% Bcex TOMaIIHUX 3a1aHUM 6
CryneHT npaBuiIbHO BbINOIHUI 61 — 70% Bcex TOMAIIHUX 3alaHU 7
CryaenT npaBuiibHO BbIONHWI 71 — 80% Bcex TOMalIHUX 3a1aHUM 8
CryneHT npaBuibHO BbIOIHUA 81 — 90% Becex ToMalIHUX 3a1aHui 9
Crynent npaBuiabHO BITOIHUI 91 — 100% Bcex moMamrHux 3aqaHui 10
Y.
Bcero (makcumym) 10
IIkana oueHMBaHMs YCTHOTO ONPOCA.
Kputepuii onieHnBanus bambr
CrynenT npaBuwibHO oTBeTHI Ha 0 — 5% Bcex 3aJJaHHBIX BOIIPOCOB 0
CryneHT npaBuwibHO oTBeTHI Ha 5 — 10% BCcex 3aaHHBIX BOIIPOCOB 1
CrynenT npaBuibHO oTBeTHI Ha 11 —20% Bcex 3aJlaHHBIX BOIIPOCOB 2
Crynent npaBuibHO oTBeTHI Ha 21 — 30% Bcex 3aaHHbBIX BOIIPOCOB 3
Crynent npasuibHO oTBeTHII Ha 31 — 40% Bcex 3aaHHbBIX BOIIPOCOB 4
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Crynent npaBuibHO oTBeTHII Ha 41 — 50% Bcex 3aaHHbBIX BOIIPOCOB

CryzneHT npaBuibHO 0TBeTHI Ha 51 — 60% Bcex 3aJJaHHBIX BOIIPOCOB

CryneHT npaBwibHO oTBeTHII Ha 61 — 70% Bcex 3aaHHbBIX BOIIPOCOB

CryznenT npaBuibHO oTBeTHI Ha 71 — 80% Bcex 3aJlaHHBIX BOIPOCOB

CryneHt npaBuibHO oTBeTHII Ha 81 — 90% Bcex 3agaHHbBIX BOIIPOCOB

O[O0 || n

CrynenT npaBuwibHO oTBeTHI Ha 91 — 100% Bcex 3ajaHHBIX BOIIPOCOB

Bcero (makcumym)

—_ | —
(e e

HIkana oueHUBaHMSI KOHTPOJbHOM PadoOTHI.

JIBe KOHTPOJIbHBIE PAOOTHI B KaXK/JIOM CEMECTPE COAEPIKUT B CyMMe 8 3a1aHuil. bayuibl 3a Kax0€ 3ajaHue:

[Tokazarenn bannsl

CryneHT pemm 3a/1a4y ¥ MoKa3all [I0JIHOE U YBEPEHHOE 3HAHUE TEMBbI 3aaHUs 5
CryneHT peuu 3a1a4y, OJHAKO B PEHICHUH UMEIOTCS] HECYIIECTBEHHBIE OTHOKH, HEJOCTATKH 4
U HEI0YEThI
CTyzeHT B LIeJIOM peLIniI 33J1a4y, HO B PELICHUH UMEIOTCS 3aMETHbIE U IpyOble OLIHOKH, 3
HE/I0CTATKU U HEJ0YETHI
CTyneHT He pemun 3aady, HO UMeroTcs 0ojiee ABYX MPaBUIbHBIX UJEH WM MOJXO0/0B K 2
pELICHHIO 3a/1a41
CTyzeHT He pelu 3aja4y, HO UMEIOTCS TOJIBKO OJIHA-[IBE UAEU WM MOAXO0/IbI K PELIEHUIO 1
3aJ1a4uu
CTyneHT He pelni 3aa4y 1 IoKa3all MOJHOEe He3HAaHUE TeMbl 3aaHus 0

Bcero (Makcumym) 30

5.3. TumoBble KOHTPOJbHBbIE 3aJaHUSI WJIM HHbIe MaTepHAJIbl, HeOOXOAMMBbIEe JIA OLEHKH
3HAHMH, yYMEHHH, HaBBIKOB W (WJIM) ONBITA AeATEJbHOCTH, XaPAKTEPU3YIOUIUX JTaNbl

¢GopMupoBaHusi KOMIIETeHIM B MIpollecce 0CBOEHUS 00Pa30BaTeJIbHON MPOrPaMMBbl

IIpumepHbIe Bonpockl TecTa.

1. IpowsBomnast ¢pyHkumuu f(X) B TOYKE X, — ITO MpPENeN] OTHOIICHUS TNpHUpaIIeHus (yHKIUN

MpUPAIICHHUIO apIyMEeHTa, KOI/ia:
A. IlpupaiieHuns apryMeHTa He ONpPEAEIIEHO;
b. ®ynkuus onuceiBaeT napadomy;
B. Ilpupaiienns aprymeHTa CTpEMHUTCA K HYIIIO;
I'. @yHKIHS ONMUCHIBAET AIUIUIIC.

Otser: B

2. 'eoMeTpuueckuii CMBICT POU3BOAHON QYHKIUH f (X) B TOUKE X — ITO:
A. Ilpsmas;
b. YrnoBoi#i koadduiment kacarenbHOM K rpaduKy;
B. Pagnyc equHNYHON OKPY>KHOCTH U3 TOUYKH X
I'. HecoOGcTBeHHBIN MHTETpa, ONMPEACIISIONINI KPUBU3HY ITPOCTPAHCTBA.
Otser: b

3. ®u3n4YecKuit CMBICI TPOU3BOIHOM IyTH S(t) 10 BpeMeHH t — 3TO:
A. Bekrop;
b. MatpuyuHblii Iepexox;
B. MruoBeHHast CKOpOCTB;
I'. I'pad.
Otser: B

4. Yemy paBeH mpezaen KOHCTaHThl C pHU X, cTpeMsieMcs K J1Io0oMy duciy?
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. sinx
5. 3Hauenue IIEPBOro 3aMEYaTCIIbHOI'O IIPEACIIa lim T paBHO:
x—0

A.0;
b. 1;
B. e;
I'. co.
OtseT: b

. 1\*
6. 3HayeHWE BTOPOTO 3aMeuaTeIbHOTo Ipeaena lim (1 + ;) paBHO:
X—00

OtBeT:

7. [IpousBoHas HEHYIEBOW KOHCTaHTHI C paBHA:

2

A. x
b. 0;
B.C;
I'. x“.
OtBer: b
8. [Ipoussoanas ¢pyHkimu [ (x) = x paBHa:
A.0;

b. 1;

B. x;

. x2.

:b

9. ®opmyJia IPOU3BOHON cTenenHom Gpynkimu (x™)’ umeer BUI:
xTL+1

" n+1’
b. nx™;
B. nx™1;
1—‘ xn—l
OtBet: B

10. IlponsBoaHast pyHKIMHU Sin X paBHA:
A. +x;
b. x;
B. cos x;
I'. [Tpou3BoHOM JaHHON (YHKIIUU HE CYILIECTBYET.
Otset: B

IIpumepHbIe TeMBbI 1151 KOHCIIEKTOB.
1. YwuciaoBrle MHOXKECTBA.
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10.
1.
12.
13.

14.

15

24

44,

45.
46.

47.

MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.

MakcuMyM U MUHUMYM YHCIIOBBIX MHOXECTB. TOuHasi BEpXHsISl U TOUHAs HUXKHASI TPAHU YHCIOBBIX
MHO>KECTB.

TeopeMa 0 TOYHBIX I'PaHsX.

YucnoBas GyHKIHS.

OO6nacTp ornpeneneHuss 1 MHOYKECTBO 3HAUCHUH (DyHKITHH.

CriocoOb1 3a1aHus PYHKITUH.

CrnoxxHast u oOpaTHast (yHKIIHSL.

UérHas, HeuéTHAs U IepuoanyecKas (yHKIHSI.

Bospacranue u yobiBanue QyHKIUH.

OcHoBHble 2n1eMeHTapHble PpyHKIMU. [loHATHE 21eMeHTapHON (YHKIIUH.

HucnoBas nociie1oBaresibHOCTh. [Ipenen 4ucinoBoil mocie10BaTENbHOCTH.

Apudmernueckue  omepanuu ¢ mOpefenamu  mocienoBaTenbHocTeid.  CBoiicTBa  mpejena
MOCIIEI0BATEIHLHOCTH.

Teopema Beiepmtpacca 0 MOHOTOHHBIX OIPAHUYEHHBIX MOCIIEI0BATENBHOCTSIX.

. Cymma OeckoHeYHO yObIBaIOIIe reOMeTPHUECKON POTPECCHH.
16.
17.
18.
19.
20.
21.
22.
23.

Teopema bosnbriano — Beliepirpacca.

Kpurepuii Ko cxoqumMocT 4ncioBoil ocaea0BaTeIbHOCTH

[Ipenen pynkumuu. OgHOCTOPOHHMI U OecKOHEUHBIN Tpeaensl pyHkiuu. CBolicTBa npeaena GQyHKINH.
IIepBbIil 1 BTOPOM 3aMedaTeIbHbIE PEIETIBbL.

HenpepriBHOCTh (yHKIIMN. CBOMCTBA HEMIPEPHIBHOCTH (HYHKITHH.

PazpriBbl pyrkimm. Teopema o pa3psiBax MOHOTOHHBIX (DYHKITHIA.

DOKBHUBAJICHTHBIE ()YHKIIHH.

[IpousBonnas ¢pynkiuu. E€ reomerpudeckuii 1 pU3NIECKU CMBICIT.

. Auddepennupyemocts Gynakuuu. [TpaBmiia quddepeHnnpoBanms.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

CBs3b Ipou3BOAHOM, MM epeHnpyeMOCTH U HETIPEPHIBHOCTH (DYHKIIUH.

IIpon3BoiHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH.

I'unepbonnyeckue cuHyc, KOCUHYC, TAHT€HC M KOTAHT'€HC; UX MPOU3BOIHBIE.

ITpon3BosHas nmokazaresbHO-CTeNeHHON (pyHKuMU. Jlorapupmudeckas npou3BoHasl.

HNuddepennnan, ero cBoicTBa, MHBAPUAHTHOCTH (GopMbl qud epennnana.

[IpousBonHas GyHKIUY, 3a1aHHOI TapaMEeTPUUIECKHU.

ITpousBosHble U U PepeHIaTbl BEICIIMX MOPSIKOB.

HeoOxonumoe ycrnoBue JIokaabHOro s3kcTpemyMa ¢yHKIuH (Teopema depma). T

eopeMsbl Posuts, Jlarpanxa u Komm.

@OyHKIUA ¢ HYJIEBOW IIPOU3BOIHOM.

Bunsl Heonpenenénnocreit. [Ipasuiio

JlonuTans pacKpbITUsI HEONIPENETIEHHOCTEN.

®opwmyia Teisiopa 11s1 MHOTOYJIEHA.

bunom Herorona.

®opmyna JleitbHUIA 1151 TPOU3BOAHOM BBICIIETO MOPSIKA MPOU3BEICHHS ()YHKIIHA.

®opmyna Teltnopa 1715 TPOU3BONIBHON (YHKITHH.

OcraTtounoe cimaraemoe B (hopme Ileano u B popme Jlarpanxa.

Teopembl 0 Bo3pacTaHuM U YOBIBAaHUH (DYHKIIHHA.

JlocTaTouHbIE YCIIOBHUS JIOKAJBHOTO S3KCTpeMyMa (YHKIUU. OKCTpeMyM (GYHKIUH, 33JaHHON Ha
OTpE3KE.

Bremyknocts ¢ynknmii. HeoOxonumoe U 10CTaTOYHOE YCIOBHUS BBITYKIOCTH (YHKIIUH. Teopema o
BBIYKJIOCTH (DYHKLIUH.

Touka nepernda ¢pynkuuu. Jloctarounble ycaoBUs TOUKH nepernda GyHKInu.

[lepBoobOpazHas pyHKIMH U HEONpeenEHHbIN uHTerpai. JINHEHHOCTh HeonpeIeIEHHOIO HHTEerpaia u
€ro MPOTUBOIIOJIOKHOCTH T (HEepeHIUPOBAHHIO.

MeTto/ 3aMeHBI IEPEMEHHON U METO/ MHTEIPUPOBAHUS MO YaCTSIM B HEONPEIEIEHHOM UHTETPAJIE.
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48.
49.
50.
51.
52.
53.
54.

55.
56.

57.
58.
59.
60.
61.

62.
63.
64.
65.

66.
67.
68.
69.

70.

71

73.

74.

75.
76.
77.
78.

WuTerpupoBanue 1poOHO-paniMoHaTbHON (GYHKINH.

Heomnpenenénuplie MHTErpaibl OT MPOCTEUIINX PAIIMOHANBHBIX IPOOEH.

Mertoa HeomnpeeEHHBIX KOA(PGUIIMEHTOB U METO/ «BBIYEPKUBAHUID.

WuTerpupoBanue palMoOHaIbHBIX TPUTOHOMETPUYECKUX (DYHKIUH.

YHuBepcanpHas TPUTOHOMETPUYECKas! OJACTAHOBKA.

WHTerpupoBanue CUMMETPUYHBIX pallMOHAIBHBIX TPUTOHOMETPUUYECKUX (QYHKLIUH.

WuTerpupoBanue KBaJpaTUYHBIX UPPALNOHATBHOCTEH M PALIMOHAIBHBIX (DYHKIHMIA C KBaJPaTUYHBIMH
UPPaLUOHAILHOCTAMH.

WuTerpupoBanue IpoOHO-TMHEWHBIX UPpAlHOHAIbHOCTEH 1 Ar(PepeHInanbHbIX OUHOMOB.

[lonsitue omnpenenénHoro wuHTerpaina. HeoOxomumoe yclaoBHE CYIIECTBOBaHUS ONPEAEIEHHOTO
nnrerpana. Teopema Komm o cyniecTBOBaHMM ONpENENEHHOIO MHTErpana. I'eoMeTpu4eckuii CMBICI
Onpeen€HHOro nHrerpaina. JIMHeNnHOCTh, aAIUTUBHOCTh U MOHOTOHHOCTB OIPEIEIEHHOTO HHTErpaIa.
Teopema o cpenHeM M NPOU3BOAHAS ONPENEIEHHOIO UHTETpalla C IEPEMEHHBIM BEPXHUM IIPEACIOM.
®opmyna HeroTona — JleiibHuna. 3aMeHa IepeMEeHHON U MHTETPUPOBAHUE 110 YACTSAM B ONPEACIEHHOM
uHTerpasie. OnpenenéHHblii HHTETpan OT Y€THON, HEUETHOH M mepuoanveckor Gynkiuu. dopmyia
Teiilsopa ¢ OCTaTOYHBIM CJIara€MbIM B HHTETpaIbHOMN (hopMe.

I'eomeTprueckue NpuIoKeHUs ONPEAEIEHHOTO HHTErpata

Hecob6ctBennsii uarerpai 1-ro pona. [Ipu3Haku cX0qUMOCTH HECOOCTBEHHBIX HHTETPAJIOB 1-ro poxa.
Heco6cTBenHblIi nHTErpai 2-ro poja. [Ipu3sHaku cXoquMOCTH HECOOCTBEHHBIX UHTETPAJIIOB 2-I'0 POAA.
@DyHKIUSA HECKOJIBKUX ITEPEMEHHBIX, 00J1aCTh OIpee/IeHHs.

[Ipenenst no Koum u no I'eiine, HeNnpepbIBHOCTh (PYHKIIMHM HECKOJIBKUX NepeMeHHbIX. [Ipenen cnoxxHoi
¢ynkuuu. IIpoxoxaeHue HenpepbIBHOW (YHKIMH 4Yepe3 MPOMEXyTOdHoe 3HaueHue. OTKpBITOe U
3aMKHYTOE MHOKECTBa, 001acTs. Teopemsl Beiepiirpacca o HenpepbIBHON (PyHKITHH.

YacTHbIE IPOU3BOAHBIE IEPBOTO MOPSIIKA.

HuddeperunpyeMocTs GYHKIIUN HECKOJIBKHUX MepeMEHHBIX, AuddepeHnnan ¢yHKIuH.
HuddeperunpoBanue cI0XHON QyHKIIH.

YacTHple NPOU3BOAHBIE BBICIIMX MNOPSAKOB. (CMellaHHBIE IPOU3BOAHBIE, MX PABEHCTBO.
JuddepeHnnansl BHICIINX MOPSIIKOB.

®opmyna Teitnopa GyHKIIMHM HECKOIBKUX NEPEMEHHBIX.

OcraTtounoe cinaraemoe B popme Ileano u B popme Jlarpanxka. [Tommraom HeroToHa.

OKcTpeMyM (YHKIIMM HECKOJBKHX MepeMeHHbIX. HeoOxonnMoe 1 J0CTaTOYHOE YCIIOBUS SKCTpEMYyMa.
OKkeTpeMyM (QYHKIMH JBYX MEPEMEHHBIX.

HesiBHas ¢pynkuus. Teopema o HesBHOU ¢yHKIMU. J{nddepennupoBanue HessBHON pyHkunu. Crucrema
HesBHBIX (pyHKIMA. Teopema o cuctemMe HesIBHBIX (DYHKIHUI.

VYcnoBHbIil s3kcTpeMyM. Heobxoaumoe ycioBue ycaoBHOTO 3KCTpeMyma — Meto GyHkiuu Jlarpanxka.
JlocTaTOyHOE YCJIOBHME YCJIOBHOIO 3KCTpEMyMa. DKCTPEMYM KBaJpaTHUYHON (OpMBI Ha €IMHHYHOM

cdepe.

. l'eomerpuueckue npunoxenus 1udepeHITnanbHOr0 UCUUCIeHUs (PYHKIINI HECKOIBKUX TIEPEMEHHBIX
72.

JIBoiiHble MHTerpainsl. OmpeneseHne M reoMEeTpUYECKH CMBICT JBOMHOro MHTerpana. Teopema o
CYLIECTBOBAHMM W OCHOBHBIE CBOMCTBAa JBOMHOro uHTerpana. [loBTOpHblE HHTEerpasibl. 3ameHa
IIEPEMEHHBIX B JBOMHOM WHTErpasie. J[BOMHONM HHTErpajll B IMOJSPHBIX KoopauHaTtax. HHrerpain
[lyaccona.

Tpoiinbie unTerpansl. Kyoupyemocts n 00b6€M (urypsl B TpéXxmepHoM mpocTpaHcTBe. OnpeneneHue
TPOMHOro UHTErpana. Teopema O CylecTBOBAaHUU U OCHOBHBIE CBOMCTBA TPOWHOI'O HHTETpAJIa.
MHoromepHsie uHTErpansl. M3mepumocts 1 Mepa JXXopnana Gurypsl B MHOTOMEPHOM MPOCTPAHCTBE.
MHOroMepHbI€ MHTETPAJIBL: ONPEAECICHUE, TEOPEMA O CYIIECTBOBAHUU, OCHOBHBIE CBOMCTBA, 3aMEHA
IIEPEMEHHBIX.

CoOcTBeHHbIE U HECOOCTBEHHBIE MHTETPaJIbl, 3aBUCSIINE OT MapaMeTpa.

HuddepenunpoBanrie 1 UHTETPUPOBAHUE 110 TTapaMETPy.

bera-ynkius u ramma-gyHkius. Ix oCHOBHBIE CBOHCTBA.

[Tonsitne wmcnoBoro psaa. CXOAUMOCTh YHUCIOBOTO psga. HeoOXomaumplid TPHU3HAK CXOJAMMOCTH.
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79.

80.
81.
82.
&3.
&4.
85.
86.
87.

88.

. Haiitu MMpeaci NoCjaca0BaTCIIbHOCTH im

. Haiitu npenen ¢pynkuun him

[Ipusnaku cpaBaenus. Ilpusnaku Jlamambepa m Komm cxomumoctu. MHTerpanbHbI MpU3HAK
cXonuMoOCTH. 3HakomnepeMeHHbI psa. [lpusnak JleitOnuma cxogumocTH. AOCOJIIOTHO W YCIOBHO
CXOZSIINECcs YUCIOBBIE psiibl. TeopeMbl 006 aOCOTIOTHO U YCIOBHO CXOJSIIMXCS YHCIOBBIX psax.
[Tonarue QyHKIMOHANBEHOTO psAga. PaBHOMepHas cXoIUMOCTh (PyHKIHOHaTBHOTO psana. Ilpusnaku
Beiiepmitpacca, Jlupuxine u AbGens paBHOMEPHOM CXOAMMOCTH (YHKIIMOHAIBHBIX psaaoB. CBoiicTBa
PaBHOMEPHO CXOIAIUXCs (PYHKIMOHATBHBIX PSIIOB.

[lonsitne creneHHoro pspa. Paauyc cxoauMocTH creneHHoro psaa. PaBHOMepHas CXOIMMOCThb
creneHHoro psia. CBoiicTBa cTeneHHbIX psaaoB. Cxonumocts psiaa Teitnopa.

KpuBonuHuelinbiii uaTerpan 1-ro pona: onpeneneHue, TeopeMa o CyleCTBOBaHUH, OCHOBHBIE CBOWCTBA,
METO/bI BBIYMCIICHHUS.

KpuBonuHelinblil nHTErpan 2-ro poja: onpeaeaeHue, TEOpeMa O CylECTBOBAaHUM, OCHOBHBIE CBOMCTBA,
CBA3b C KPUBOJIMHENHBIM UHTETPAIIOM 1-T0 pOJa, METO/IbI BBIUMCICHUS.

[ToBepxHOCTHBII MHTErpai 1-ro poaa: onpeneaeHue, TeopeMa O CylleCTBOBaHUU, OCHOBHBIE CBOICTBA,
METO/bI BBIYUCIICHUS. TenecHbIi yrod.

IToBepXHOCTHBII UHTErpai 2-ro poja: ONpeNeIeHUE, TEOPEMA O CYIIECTBOBAaHUH, OCHOBHBIE CBOICTBA,
CBA3b C IOBEPXHOCTHBIM MHTErpajoM 1-ro poga, Meroasl BbruucieHus. @opmynsl OcTporpaackoro —
I'puna, Ctokca u Octporpasackoro — ["aycca.

Tpuronomerpuueckuii psag @ypoe. Kordduunents: Oypne.

ToxxnecTBo 1 HepaBeHCTBO beccens u paBencTBo [lapceBans. Jlemma Pumana. Snpa upuxie u ®eliepa
psana @ypre. Teopemsr Dentepa u Jupuxiie o cxogumoctu psjga Pypee.

YcnoBue abCOMIOTHON U PAaBHOMEPHOM CXOAMMOCTH, MOwIeHHOE MU depeHIIpoBaHNE U TTOWICHHOE
WHTErpUpoBaHue psga Oypbe.

[Ipsimoe mpeoOpazoBanue dDypne. Jlemma Pumana. OOpatHoe mpeoOpazoBanue Dypbe (HMHTErpai
®dypre). PaBencrBo Ilmanmepens. Ilounennoe muddepenmmporanue unTerpania dypee. Teopema
KorenbHukoBa.

IIpuMepHbIe 321241 JOMAIIHEr0 32 IaHUs.

Cemectp 1

3™ 4+ cos(6N)
Nesoo 3n+l +2n

1—23/cos X

x>0 Xsin X

. Haiitu mpoussoaayto y"(X) byHkimu y = Jx - (x+1) arctgx& )

o X
. Haiitn Haubonbliee 1 HaMMeHblIee 3HaueHus1 QYHKIUU Y = 1
+

. In X
. Haiitu uHTEepBasbl BHIMYKIOCTH U TOYKU Nepernda QyHKuuun y = ——.
X

. Haiitu acumnTots! rpaduka QyHkuuu y =

" 9 . 1/2
. Haiiti mpomsBogayto y”(X) mapaMeTpHuecKy 3aJaHHON GYHKIHH X = arcsin+/t, y = (1 +At ) .

v Ha otpeske [1/2, 3].

3

o X 1
. Haiitu uaTepBanbl BO3pacTaHus U yObIBaHUS U TOUKH dKCTpeMyMa QYHKIUHU Y = ? +—.
X

2

3x*
(x=1)*(x+1)

Cemectp 2
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. Haititu Heonpenen€HHblii HHTErpall I

sin Xdx

J1+3cosx

Haiitn Heonpenen€nHbIi HHTErpan _[ Xarctg Xdx.

/6

. Haiitu onpenenéHHblii HHTErpal J.tgzx dx.

0

o o In x
Haiitu muiomans Gurypsl, orpaHiYeHHON THHUAME Y = —— 1 Y =0, 1 <X < e’
X

. Haiitu nniuHy nyru KpuBOH, 3aJaHHOM B TIOJIAPHBIX KoopauHatax I =3sn@, 0 <o < 1.

40—
Ooe NE3

X
. Haiitu HecoOcTBeHHBIN nHTErpai 1-ro poaa J —dx.

L /X

. 1 X
Haiitu aBoiinoit npegen lim >In )
>4 Xy +3y° X—-Yy

y—0

. Haiitu cmemannyro npoussoanyto zy dynxuun z =X’ .

Cemectp 3

. Paznoxuts MaOrownen P(X,Y) =X +5xy+ Yy’ —3X B psag Teitnopa ¢ ueHTpoM B Touke X, =—1, Yy, =1.

HaiiTu SkcTpeMyMbl pyHKIMH Z = X— Y —3X" =2y + Xy

3. Haiiti yacTHBIE IPOU3BOHBIE Z; W z!, HESAIBHO 3a/IaHHOM Gynkuum zZ =2(X,y): e +4z= x> cos y.

10.

11.

2
v X
Haiitu sxcTpemyMbl QyHKIMH Z = XY NPH HATHYUH YCIOBHS > +y?=1.

1 2+Y

. VI3MEHUTH NOPSIIOK UHTETPUPOBAHUS B IOBTOPHOM MHTErpaJIe I dy I f(x,y)dx.

-2 0

. Haiitu nBOIHOM MHTETpA J.J- arctg de dy,rme D= {X2 +y? <1, x>0, y> 0}.
X
D

Haiitu TpoiiHoN MHTErpai J‘”%, rae H = {13 x> +y*+2°<4, 0<z S\/ixz +y? i/3}.
P +yi 4z

Haiitn xpuBOIMHENHBIN HHTETpal 1-ro poga j xydl,rme I' = {X =3cost,y=sint,0<t< 72[} .
r

BbruncnuTh KpUBOJMHENHBIN HHTETpal 2-ro poja Ix"ldy +ydx+y'dz, rme
r

I'= {X =12, y= t’,z=t*,1<t< 2}, 00Xx0/ KOHTYpa 1Mo BO3pacTaHuio .

HaiiTn noBepXHOCTHBIN MHTErpal 1-ro poaa '[(Z +2x+4y/3)dS, rae

o

o={6x+4y+32=11,x>0,y>0,z>0}.
HaliTn noBepXHOCTHBIN UHTETpall 2-ro poaa _[Xz dxdy, rne o= {Z = \/X2 +y’,x>0,y>0,z< 3},

o

HOpMaJIh N K ¢ 00pa3yeTr ocTphIid yroi ¢ ockio OZ.
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Cemectp 4

0
2
. Haittu 001acTh CXOUMOCTH CTETIEHHOTO psijia Z(2X +5)" .

n=l1

. Paznoxuts B psin Teiiopa o crenensM X GpyHKImio (X + X )arctg X u ykasarh 06JacTh CXOAMMOCTH
psna.

4n+1
X4n , BBIITIOJIHUB CHa4dalia IMIO4YJICHHOC I/IHTeI‘pI/IpOBaHI/Ie, a 3aTcM

. Haiitu cymmy psima Y (=1)"
nzzl: (2n)!

nowieHHoe auddepeHupoBaHue.

. Paznoxuts B psag @ypee pyHkimo Y(X), 3aaaHHYI0 Ha oTpe3ke [—7, 7] u paBHyto 1 mpu X >0, 0 npu
X=0wu —1n0pu x<0.

-] x|, |x[|£1

. Haiitu npeoOpazoBanue Oypre GpyHkmuu Y(X) ={ 0 X1
, X [>

0 _1 n
HccnenoBaTh Ha aOCOIOTHYIO M YCIIOBHYIO CXOAMMOCTD YMCIIOBOM PSiJT Z (lnz .
n=2 N n

HpI/IMeprle 3alaHUusl KOHTPOJBHBIX paﬁoT.

Cemectp 1
. Haiitu nmpenen nocienoBarenbHOCTH m ( I((n+7)(n+2) — n).

5
. X0 —=15x-2
. Haiitu mpenen pynkuun m

. Haitti npousBosuyro dyskiuu Y = In arcsin /1 —e”* .

. Haiiti mpomsBognyto y'(X) mapaMeTpudecKy 3a1aHHoOi pyHKmuH X = /2t —t*, y = arcsin(t —1).
. Paznoxurs MEOrowten P(X) = X* —6x’ +8X B psax Teitnopa ¢ neHTpoM B Touke X, = —1.

. HaiiTi MHTepBANbl BO3PACTAHNS U yOBIBAHHS M TOUKH dKCTpeMyMa GyHKIuu Y = X In X.

o 4 —x
. Haiitu uuT CPpBaJIbI BBIITYKJIOCTU U TOUKHU Hepem6a (I)YHKI_[I/II/I y =Xe€ .

. arctgX + 7
. Haiitu acumnroTs! rpaduka GpyHkumuu y = AT
JarctgXx— 7z

Cemectp 2
. N . dx

. Haiitm HEOMPECACIICHHBIM HHTCIPal ,[7 .

e’ =1

. Haiitn Heonpenen€HHbIN HHTErpal J- (x+1)sin(4x)dx.
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1

. Haiitn onpenenéHHblii HHTErpal j
0

arctg X

x?+1

dx.

. . 3X
. Haiitu miomane ¢Gurypsl, orpaHiYeHHON THHUSAMA Y = cos(7 X) U Y = b 0<x<1/3.

. Haiitu nimHy 1yru KpuBOH, 3aJaHHOM MapaMETPUYECKHU B IIPSMOYTOJIBHBIX KOOPAUHATAX
X=cost+tsnt, y=sint—tcost, 0<t<r.

+00 1
. Haiiti HecoOGcTBeHHBIN UHTErpan 1-ro poaa j—dx .
o (X+1D)(x+35)
. 1—cos(x
. Haiitn nBoitHOM nipenen 27()/) .
o, X (Y +4)

y—>-3

. Haiitu cmemannyro npousBoAHYyO z), Gyskpn z = In(1+x°y*).

Cemectp 3

1
. Haiitu sxcTpemymsl QyHKIHH Z = XY + — + 5 (x>0,y>0).
X

2
y
. HaliTn yacTHble NpOU3BOHbIE Z; U z| HCSBHO 3aganHoi GyHkuun Z = Z(X, Y):

In(1+2)—2° =sin(x’y).

2 2

. W
. Haiitu sxcTpeMy™Mbl QyHKIMH Z = X — Y TIPH HATWYHH YCIOBHUS Y + 6 1.
e 1
. I3MeHHUTh NOPSA0K UHTErPUPOBAHUS B IOBTOPHOM UHTETpaJIe jdy j f(x,y)dx.

1 Iny

. Haiitu 1BoiiHoii uHTErpa J-J.x/16 ~x* —y>dxdy,rne D = {Xz +y? <16, x<y< X\E}
D

. Haittu TpoiiHo#t uHTEerpan jjjxdxdydz,r,ue H ={OSXS1, 0<y<I10x, OSZ3xy}.
H

. Haittu TpoiiHoit uHTerpan .[”(Xz + yz)dxdydz ,rie H = {X2 +y*+2° <09, \/X2 +y* < Z}.
H

Haiitn xpuBOIMHENHBIN HHTETpal 1-ro poga szdl , TIe
r

F:{X:x/gcost,y:x/gsint,Z:t,OStSﬁ}.

Haiiti kxpuBOIMHEHHBIN HHTETpA 2-T0 poaa J ydx,rne I'= {X =t—sint,y=1-cost,0<t< ﬂ},
r

00X0J1 KOHTYpa 110 BO3PACTaHHIO t.

Haiitu noBepxHOCTHBIN HHTErpai 1-ro pona _U zdS,rne o= {Xz vy 4zt =4,2> 0}.
(o2

HaiiTi moBepXHOCTHBIH HHTETpaj 2-ro pojaa I 2’dxdy,rne o= {X2 +y +2°=1,x>0,y>0,2> O},
[e

HOpMaJlb N K o 00pa3yeT ocTpblif yroi ¢ ocbio OZ.

Cemectp 4
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(O8]

9]

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

. PaznoxxuTts B psn Teiinopa mo creneHsM X GpyHKIUIO

. Haiitu cymmy psana z

a3 H yKaSaTB 06J1aCTI> CXO0OUMOCTHN p;ma.

3—4X+X

© (_ l) n X2n+2
————  , BBIIIOJIHUB CHa4daJia ITO4JICHHOC I[I/I(l)(bepeHHI/IPOBaHI/Ie, a 3aTeM

o (2n+2)(2n)!

ITOYJICHHOC HHTCFpHpOBaHI/Ie.

[ X]

. Paznoxwuts B psin @ypee GyHkiuo Y(X) = sin BN 3a/IaHHYIO Ha OTpe3Ke [—7,7].

Haiiti npeo6pasosanne ®ypbe dhyukmun Y(X) =e .

2 (-D"Inn
HccnenoBaTh Ha aOCOTIOTHYIO M YCIIOBHYIO CXOJAUMOCTD S/ 272
n—2 n

IIpuMepHbBIe BONPOCHI K YCTHOMY OIPOCY.
Cemectp 1

. IloHsiTHE pallMOHATILHOTO U ACUCTBUTENBHOTO uncia. Mppanuonansueie ynciaa. CBOHCTBO

YHOpAAOUYCHHOCTH. CBoiicTBO HCIIPCPBIBHOCTH.

. M300paxkeHne neiCTBUTENBHBIX YMCE Ha MPSIMO. AKCMOMAaTHYE€CKOE MMOCTPOCHUE MHOYKECTBA

JIEMCTBUTEIIbHBIX YHCET.

[TonsiTHe neiicTBUTENBbHOM (HYHKIIMK ACHCTBUTEIBHON epeMenHoi. ['paduk dyHkmmm.
Orpann4eHHOCTh, HEOTpaHUYEeHHOCTh (pyHKIMU. UeTHble, HeueTHbIE GpyHKIMU. [lepuonuueckue
(GYHKIHH.

Crnoxuble pynkuuu. O6paTHbie QYHKIUU.

[TonsiTre YnCIIOBOM MociieoBaTeIbHOCTH. CIIOCOOBI 3aaHus mocienoBaTebHOCTel. [Ipenen uncioBoi
MOCJIEI0BATEIBbHOCTH.

. I'eomeTpudecknii CMbICH Mpeeiia MOCAeI0BATEIbHOCTH. bECKOHEUHBIE TTPEAEIIbI.
. EnquncrBennocts npenena. OrpaHuue€HHOCTh CXOAIICHCS MOCIEA0BATEILHOCTH.
. Apudmernyeckue onepauu HajJ CXOISAIIMMUCS TOCIE0BATEIbHOCTIMH.

10.
11.
12.
13.
14.
15.
16.
17.

[Tpenen MOHOTOHHOM MTOCIEA0BATENBHOCTH.

Yucino e Kak mpeen mociemosarensHocta (1+1/n)" .

Kpurepnii Komm cxoqumMocTu nociae10BaTebHOCTH.

beckoHeYHO Maiible OCIEe0BATENIBHOCTU U HX CBA3b C OECKOHEUHO OOIBIIUMH.
Onpenenenus npenena GyHKIUU B Touke no ['eiiHe u mo Ko 1 X 3KBUBaJIE€HTHOCTb.
OIHOCTOPOHHUE TIPEIETIBI.

[Tpenen pyHkIMM HAa GECKOHEUHOCTH U OECKOHEUHBIE TIPEEIbI.

CaoiicTBa nipeenoB GyHKINU U apupMeTHdecKre 1eicTBUs Haj npenenamu. [Ipenensl MOHOTOHHBIX
¢byHkuui. 3ameyarenabHbIE TPEIeIbl.

beckoHeuHO Maiible QYHKIIMM U UX CBSI3b C 0ECKOHEYHO OO0NBIINMU (QYHKIUSIMHU.
BeprukanbHble, FTOpU30HTAIBHBIE M HAKJIOHHBIE aCUMITOTHI TpaduKa QYHKIIUH.
HenpeppiBHOCT (DyHKIIMU B TOUKE. JIOKanbHbIE CBOWCTBA HEMPEPHIBHBIX (PYHKIINH.
Omnepanuu HajJ HENPEPbIBHBIMU (PYHKIIUSAMH.

[IpenenbHBIN IEpEeX0/1 MO 3HAKOM HETpPepbIBHOW (pyHKIUH.

Touxu pa3pbiBa 1 ux kinaccupukanus. Teopema o pa3pbiBaXx MOHOTOHHBIX (YHKIIUH.
OrpaHn4eHHOCTh HETPEPHIBHBIX Ha OTpe3ke GyHKIUH. JlocTHKeHNEe SKCTpEMaIbHBIX 3HAUEHUH.
TeopeMa 0 IPOMEKYTOUHBIX 3HAUCHHUSIX HEMTPEPHIBHOM (DYHKITUH.

[TpousBoaHas u ee pu3nuecKkuil U reomeTpudeckuit cmbicit. Auddepenunpyemple pyHKIMH.
Juddepennunan u ero reoMeTpUIECKUN CMBICIT.

[Tpou3BoHast CyMMBI, TPOU3BEACHUS U YACTHOTO.

JuddepenumpoBanue caoxKHONH 1 00paTHON HYHKIIMHA.

[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.

[TpousBoHbIe U TU(GEpEeHIINATBI BBICIIUX ITOPSIKOB.

[Tapamerpuueckoe 3aganue GyHKIUNA U UX U depeHInpoBaHHE.
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Teopema @epma. Teopema Posuia. Teopema Jlarpanxka. Teopema Korm.

PackpeiTe HeonpeaeneHHOCTEN ¢ TOMOIIBIO MPOU3BOAHBIX (TipaBuiio JlonuTans).
®opmyna Teitnopa. bunom HeroToHa.

[Tpu3HaK MOHOTOHHOCTH (DYHKIIHH.

JlokanbHble skcTpeMyMbl pyHKIMH. HeoOxomumoe ycioBue 3KCTpeMyMma.
JocTarounsie ycioBus skcTpemyma. Hanbosnpiiee u HanMeHbIee 3HaYeHUS () yHKIIHH.
Hanpasnenue BBIMyKJIOCTH KPUBOM U TOUKH Ieperuda.

HccnenoBanue GyHKIMH U TOCcTpoeHue rpaduka. [lnan.

Cemectp 2
IlepBooOpa3Has u HeonpeneneHHbli nHTerpan. OCHOBHbIE CBOMCTBA HEONPEIEIEHHBIX HHTEIPAJIOB.
Tabnuia OCHOBHBIX HHTEIPAJIOB.
3aMeHa IepeMeHHOIl B HeolpeienieHHoM unTerpaie. Iloasenenue noa auddepennuan B HeOnpeaeaeHHOM
UHTETpae.
HHTerpupoBaHue 1o 4acTsM.
ParmmonanbHbie QyHKIMK ¥ UX UHTETPUPOBAHUE (CM. JICKIIHH).
WHTerpupoBanue UppaMOHAIBHBIX BBIPAKECHUH B IPOCTEHIINX CIydasx (CM. JEKIHUH).
WHuTerpupoBanne uppanoHaibHbIX BbIPAXKEHUN C IIOMOILBIO [10ICTAHOBOK Jiyiepa.
WHTerpupoBaHue HEKOTOPBIX APYTrHMX UPPALUMOHATIBHOCTEH (CM. JIEKLIUN).
WHTerpupoBanre TPUrOHOMETPUUYECKUX (PYHKLINH.
[Tonsatue onpeneneHHoro uurerpana. Heod0xoaumoe ycioBue HHTETPUPYEMOCTH (DYHKIUH.
BepxHue n HUKHUE UHTErpaIbHbIE CYMMBI M UX CBOWCTBa. Kputepuii HHTErpupyeMOCTH.
CBolicTBa ONpeAEIeHHOr0 HHTErpaa.
Teopema o cpenHeM.
CyiiecTBoBaHME 11EPBOOOPA3HOM OT HENPEPBIBHON (DYHKIIUH.
®opmyna HeroTona — Jleiibnumna.
WHTerpupoBaHue 1o 4acTAM B OIPEICIEHHOM HUHTErpale.
3aMeHa [IEpEMEHHBIX B OIIPEICIICHHOM HHTErpalle.
Heco6cTBeHHBIN MHTErpall OT HEOrpaHMUEHHON (QYHKIIUH U IO OECKOHEUHOMY ITPOMEXYTKY.
Teopemsl cylecTBOBaHHSI HECOOCTBEHHBIX HHTETPAJIOB.
Beruucnenue miomazneit miockux ¢uryp. Ilnomans KpUBOIMHEHHOTO CETMEHTA.
Brruncnenue 06beMOB Tell IO MJIOLIAASIM NMapaljIesIbHbIX cedeHnid. OObeM Tea BpallleHusl.
JnuHa kpuBoi. JlnuHa ayru kak napametp. Juddepenuman qyru.
[Tnouianp MOBEPXHOCTH BpalllEHUSI.
N-MepHOe eBKJIMJI0BO MPOCTPAHCTBO, €ro MojAMHokecTBa. [TonsaTHe o0nacTu.
[TocnenoBarenbHOCTH B N-MEPHOM €BKJINI0BOM IpocTpaHcTBe. [Ipenen mocnenosarenbHocTu. CBOMCTBA
IIPEZIETI0B MTOCIIE0BATEIbHOCTEH.
UYucnoBsle AeicTBUTEIbHBIE QYHKIIUU HECKOJIBKUX MepeMeHHbIX. ['paduk QyHKIMM IBYX EpPEMEHHBIX.
IIpenen uncnoBeIX PYHKIUN HECKOJIBKUX NTEPEMEHHBIX B Touke. CBOWCTBA MpesienoB GyHKINH.
HenpeppIBHOCTD 4MCIOBBIX (PYHKIMH HECKOJBKMX MNEpPEeMEHHbIX B Touke. (CBOMCTBa HEMpPEpBIBHBIX
YHUCIIOBBIX (YHKIMH.
Yactasie mpomsBoaHbie, aAuddepeHiupyeMocts U auddepeHiman YucioBbiXx (YHKIUNA HECKOJIbKHX
IIEPEMEHHBIX.
[Ipou3BoiHbIE CHOXKHBIX QYHKIMH, TUddepeHnnan caoKHON QyHKINH.
YacTHple MNPOU3BOJHBIE BBICIIMX MOPSAJKOB M YCIOBMS HX HE3aBUCHUMOCTH OT IOpsjaKa
g depeHInpOBaHMSL.
JuddepeHnnansl BHICIINX MOPSIKOB.

Cemectp 3

. ®opmyna Teitnopa 11 PyHKINN HECKOJIBKUX MepeMeHHbIX. @OpPMBI OCTATOUYHOTO CJIAraeMoro.

JIoKanbHBIM OKCTPpEMYM (bYHI(LII/II/I HECKOJIBKHUX ICPCMCHHBIX, HGOGXOJII/IMOG YCJIOBHUC JKCTpEMyMa,
AOCTAaTOYHBIC YCIIOBUSA DKCTpEMYyMaA.
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HesBnas ¢pynkuus. Teopema o HessBHOM GyHKIIMN. YacTHBIE PONU3BOIHBIC HESBHON (DYHKITHH.
Cuctema HesiBHBIX (pyHKIMIA. Teopema o cucteme HesIBHBIX (PyHKIHMA. SIkoOuaH.
VYcnoBHbli 3kcTpeMyM. Heobxoaumoe yciioBre ycI0BHOIO SKCTpeMyMa — MeTo/1 MHOXHUTesel Jlarpanika.
JlocTaTOuHOE yCIIOBUE YCIOBHOI'O 3KCTPEMYyMa.
MaxkcuMyM U MUHUMYM KBaJIpaTUYHOM (POpPMBI Ha €IMHUYHOM cepe.
I'papuent pynxmun. Ero reomeTpuueckuii cCMbICI.
IToBepxHocTH ypoBHs. KacarenpHas INIOCKOCTb K IIOBEPXHOCTH.
KBagpupyemocTs 1 1iomaab miockoit purypser. [Tonsarue nBoifHOr0 HHTETpaa.
Heo6xoanMoe u 10cTaToyHOE YCIIOBHE HHTErpUpyeMocTH. IHTerpupyeMocTh HelpepbIBHOM (QyHKIMH.
CBoiicTBa IBOMHOr0 MHTETpAJIa.
Brruncnenue 1BOMHOrO HHTErpana CBEJEHUEM K IIOBTOPHOMY UHTETpaly.
3aMeHa [IEpEMEHHBIX B IBOMHOM MHTerpasie. J|BOHHOM HHTErpa B MOJSIPHBIX KOOPJMHATAX.
Brruucnenune unrerpana Ilyaccona.
Kybupyemocts 1 00bEM (hurypsl B TpéxmMepHOM npocTpancTBe. [IoHsATHE TPOMHOTO HHTETpaa.
Teopema o CynieCTBOBaHMH U €AMHCTBEHHOCTH M OCHOBHBIE CBOMCTBA TPOMHOIO MHTETpaIa.
Boruncnenue TpoiiHOro HHTErpasia B 1eKapTOBBIX KoopAuHaTax. [loBTOpHbIE HHTErpabl.
3aMeHa NepeMEeHHbIX B TPOHHOM HHTerpane. TpoiHOM HMHTEerpan B LMIMHIPUYECKHX U cepruecKux
KOOpJUHATaXx.
W3mepumocts u Mepa XKopaana Gpurypsl B MHOrOMEpHOM IIpocTpaHcTBe. IIpumepsl n3MepuMsbIxX GUryp.
Omnpenenenre 1 OCHOBHBIE CBOMICTBA MHOIOMEPHOI'O HHTETpaa.
Brruncnenue MHOroMmepHoro uHrterpana. IloBropasie MHTErpasl.
3aMeHa [IepeMEHHbIX B MHOTOMEPHOM HHTETpalle.
Omnpenenenue, TeopemMa O CyIECTBOBAaHUM U €JUHCTBEHHOCTH U OCHOBHBIE CBOMCTBA KPUBOJIUHEHHOIO
nHTerpaia 1-ro poxna.
Brruncnenue KpuBOJIMHEWMHOIO UHTETpana 1-ro poza.
Onpenenenue, TeopemMa O CyLIECTBOBAaHUM U €JUHCTBEHHOCTU U OCHOBHBIE CBOICTBA KPUBOJIUHEHHOIO
UHTErpana 2-ro poja.
Brruncnenue kpuBoIMHEHHOT0 HHTErpana 2-ro poja. CBs3b ¢ KpUBOJIMHEWHBIM HHTErpasioM 1-ro pona.
KpuBonuHeliHbli HHTErpan 2-ro poja 1o rpanuie miockoi odiaactu. Hampasnenue o0xona. @opmyna
Octporpanckoro — ['puna.
[Inomanb MOBEPXHOCTH B IPOCTPAHCTBE.
Omnpenenenue, TeopemMa 0 CyIIECTBOBAHUN U €IUHCTBEHHOCTH U OCHOBHBIE CBOMCTBA MOBEPXHOCTHOIO
uHTerpana l-ro pona.
Brrunciienne noBepxHOCTHOrO HHTErpayia 1-ro poaa. TenecHslil yrom.
Omnpenenenne, TeopemMa 0 CyIIECTBOBAHUN U €IUHCTBEHHOCTH U OCHOBHBIE CBOMCTBA IIOBEPXHOCTHOIO
WHTEeTrpajia 2-ro poja.
Brruncnenue noBepXHOCTHOIO MHTETpaa 2-ro poja. CBs3b ¢ IOBEPXHOCTHBIM MHTErpajioM l-ro poaa.
[ToBepXHOCTHBII MHTETpas 2-ro poja Mo rpaHuie GUrypbl B Tp€XMepHOM mpoctpaHcTBe. Dopmyna
Octporpaackoro — ['aycca.
KpuBonunelinplil nuaTErpai 2-ro pojaa no 3aMkHyToil kpuBoil. Hanpasnenue ooxona. ®opmyna Croxca.
HezaBucUMOCTh KpUBOJMHENHOIO HHTETpaIa 2-ro poJia OT IIyTH UHTETPUPOBAHUS.
CoOcTBeHHbIE WHTErpaibl, 3aBHCsIIME OT mnapamerpa. JuddepeHunpoBaHue M HWHTETPUPOBAHUE 10
napamerpy.
bera-¢yuxuus u ramma-pyHkius. Ix ocHOBHBIE CBOMCTBA.

Cemecrtp 4

. CDYHKI_II/IOHaJ'ILHBIe MOCJICA0BATCIIBHOCTHU, PABHOMCPHAA CXOAUMOCTD. KpI/ITCpI/Iﬁ Komn paBHOMCpHOﬁ

CXOIMMOCTH (HYHKIIMOHATBLHOM MOCe0BaTeIbHOCTH. HenmpephIBHOCTD MTpeieIbHON (DYHKITHH.
@OynkiuoHanbHele psbl. [Ipusnak Beliepmrpacca paBHOMEPHOH CXOIUMOCTH (PYHKIIMOHAIBHOTO PsiJa.
WuTerpupoBanre GyHKIIMOHATBHBIX pA0B. {uddepenunponanme pyHKINOHAIBHBIX PSIA0B.

[Tonsarue crenennoro psna. [lonarue BepxHero npejnena, ero cBoMcTBa. Paanyc u 061acte cX0IuMOCTH
CTENeHHOro psga. CBONCTBA CTENEHHBIX PSAIOB.
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. Pan Teitmopa. Heobxoammoe W J0OCTAaTOYHOE YCIOBUE pa3iokeHus GyHKOUU B psaxg  Teiopa.

JlocTato4Hble YCIOBHS CXOOUMOCTH psaja Tennopa.
Paznosxenne HEKOTOPBIX dJIeMEeHTapHbIX QyHKIUH B psaa Teimopa.
[IpuMeHEeHHE CTETICHHBIX PSIOB K MPHOIMKEHHOMY BBIUYMCIICHUIO 3HAUCHUH 3JIEMEHTAPHBIX (QYHKIMH U
WHTETPAJIOB.
[TonsiTue yncnoBoro psiga u ero cxoaumoctu. CBoicTBa cxomsuuxcs psanoB. Kpurepuil cxoaumoctu
pslia C NOJIOKUTEIbHBIMU YICHAMH.
CpaBHUTENbHBIE TPU3HAKUA CXOJUMOCTH MOJOXHUTENbHbIX psanoB. [lpmsnak [amambepa. Ilpusnax
Komm.
Kpurepnii Komu cXO0IMMOCTH IIOCIENOBATEIBHOCTH JIEUCTBUTENBHBIX uucen. Kpurepuit Komm
CXOJMMOCTH YHCIIOBOT'O Psija.
AOGcoItoTHAs M YCIIOBHASL CXOAUMOCTD psA10B. CBOICTBa aOCOIIOTHO U YCIOBHO CXOSIIUXCS PAIOB.
3nakonepemMeHHbI# psia. [Ipusnak JIeiiOHMIIa CXOMUMOCTH 3HAKOTIEPEMEHHBIX PSIOB.
CrpsamMisieMOCTh M IJIMHA TyTY KPUBOM B TPEXMEPHOM IIPOCTPAHCTBE.
Tpuronomerpuueckuii psag dypoe. Koaddunumenter @ypre. ToxmecTBo m HepaBeHCTBO beccens u
paBeHcTBO Ilapcesans.
Anpa Jupuxne u Deliepa Tpuronomerpuueckoro psga @Pypoe. Teopembr Deiliepa u upuxie o
CXOAMMOCTHU TPUTOHOMETpUUeckoro psaa dypee.
YcnoBue abCOMIOTHOW W pPaBHOMEPHOM  CXOAMMOCTH H  MOWiIeHHoe AuddepeHnrpoBaHue
TPUTOHOMETPHUUECKOTro pssia Dypbe.
[TousieHHOE MHTErpUpPOBAHUE TPUTOHOMETPUUECKOTO psaga Pypre.
[IpeobpazoBanue Dypre. Jlemma Pumana.
Pasnoxenue ¢pynkiuu B uarerpain @ypoe — odparHoe npeodpazoanue Dypee.
PaBenctBo [lnanmeperns. [Touwnennoe quddepennupoBanre naTerpaia Oypre.
Teopema KorenbHukoBa.

IIpumepHBIe BOIPOCHI K IK3aMEHY.
Cemectp 1
1.  IloHsATHE palMOHAIBHOIO U IEHCTBUTENBHOIO Yncia. Mppannonanssble uncia. CBONCTBO
yrnopsaoueHHOCTH. CBOMCTBO HEMPEPHIBHOCTH.
2. TlonsaTtue nedCTBUTENBHON QYHKIUU JIeHiCTBUTENBbHONM epeMeHHOH. ['paduk GpyHKIMH.
3. OrpaHM4€HHOCTb, HEOTpaHUUEHHOCTh PyHKUMU. YeTHble, HeueTHbIe QyHKIMU. [lepuonnyeckue

GbyHKIUH.
4.  Cnoxsble pyHkuuu. O6paTHbie QyHKINU.

5. Tlonsrtue uncnoBoii nocienosarenbHocT. CriocoObl 3a1aHus nocnenosarensHocteil. [Ipenen
YHCIIOBOMH MOCIEN0BATEIbHOCTH.

6. I'eomeTpuyecKkuil CMBICII ITpesiesa MOCIEI0BaTEIbHOCTH. beCKOHEUHBIE TPEIEIbI.

7. EauHCTBEHHOCTH Ipejena. OrpaHu4eHHOCTh CXOIAIIENCS TOCIIE0BAaTEIbHOCTH.

8.  Apudmernueckue onepanuu Haja CXOASIIMMHCS MOCIEI0BATEIbHOCTIMHU.

9. Ilpenen MOHOTOHHOM MOCJIEIOBATEILHOCTH.
10.  Ywucrno e kak npeaen nmociaeaosateabrocta (1+1/n)".
11.  Kpurepuit Komm cxoqumMocT nociaea0BaTeIbHOCTH.
12.  beckoHEYHO Majible OCIEI0BATENBHOCTH U UX CBA3b C OECKOHEUHO OOJBIIUMH.
13.  Omnpenenenust npenena GyHKIUU B Touke 1o ['efine u mo Komm n X 3KBUBaJIGHTHOCTb.
14.  OxHOCTOPOHHUE MPEIEIBI.
15. Ilpenen pynkmuy Ha OECKOHEUHOCTH U OECKOHEUHBIE TTPEICIBI.
16.  CpoiicTBa npeznenoB GyHKIMK U apupMeTHUYecKre AecTBUS Ha npeaenaMu. [Ipenenst
MOHOTOHHBIX (PYHKIIMNA. 3aMedaTeNbHbIe MPeIebl.
17.  beckoHe4HO Majble GYHKIIUU U UX CBA3b C OECKOHEUHO OONBIIUMH (DYHKIMSIMU.
18.  BeprukanbHble, TOPU30HTAJIbHbIE U HAKIIOHHBIE aCUMITOTHI rpaduKa GyHKIIIH.
19.  HenpepsiBHOCTH (pyHKIIMH B TOUKe. JIOKaIbHBIE CBONCTBA HEMPEPHIBHBIX (DYHKIIHA.
20.  Omepanuu HaJl HENPEPHIBHBIMU (PYHKIIUSIMH.
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[IpenenbHbBIN MTEpeXo/1 01 3HAKOM HEMPEPHIBHON (YHKIIUH.

Cemectp 2
[TepBooOpaznas u HeonpeaeaeHHbIM nHTerpan. OCHOBHBIE CBOMCTBA HEOIIPEACIICHHBIX UHTETPAJIOB.
Tabnuia OCHOBHBIX MHTEIPaJIOB.
3aMeHa mnepeMeHHOW B HeompeaereHHOM wuHTerpane. lloaBenenwe mnon nuddepenuuan B
HEOIPEACICHHOM NHTETpae.
HHTerpupoBanue 1o 4actsm.
PanyonanbHble QyHKIMU U UX UHTETPUPOBAHUE (CM. JIEKIIUH).
WHTerpupoBanne uppaloHaIbHbIX BBIPAXKEHNUH B IPOCTEHIINX CIIydasix (CM. JIEKLIUH).
WHuTerpupoBaHne UppaloOHaIbHbIX BBIPAXKEHUN C IIOMOILBIO ITOACTAaHOBOK JHiepa.
WHTerpupoBanne HEKOTOPBIX IPYIMX UPPALMOHATIBHOCTEHN (CM. JIEKIUH).
WHTerpupoBanue TPUroHOMETPUYECKUX (QYHKLUH.
[Tonsatue onpeneneHHoro uuTerpana. Heodxoanmoe ycnoBre HHTETPUPYEMOCTH (DYHKITHH.
BepxHue 1 HUKHHE UHTETPAJIBHBIE CYMMBI U UX CBOMCTBA. Kputepuil HHTErpUpyeMOCTH.
CaoiicTBa OINpeeIeHHOT0 HHTErpaa.
Teopema o cpegnem.
CymecTBoBaHME MEPBOOOPA3HON OT HEMTPEPHIBHOW (DYHKIIHH.
®opmyna Herotona — Jleitbnuia.
HHTerpupoBanue 1o 4acTsm B ONPEIEICHHOM UHTETpaIe.
3aMeHa IEPEMEHHBIX B ONPEICIEHHOM HHTErpase.
HecoOcTBeHHBIN MHTErpaJl OT HEOrPAaHHUEHHON (PYHKIIH U TI0 OECKOHEYHOMY MTPOMEXYTKY.
Teopemsl cyliecTBOBaHHSI HECOOCTBEHHBIX HHTEIPAJIOB.
Brraucnienue miomaneit miockux ¢uryp. Inomans KpUBOIMHEWHOTO CETMEHTA.

Cemectp 3
®opmyna Teitnopa ans GyHKINN HECKOIBKHUX MepeMEeHHBIX. POPMBI OCTATOUYHOT'O CIIaraeéMoro.
JlokasbHBIN SKCTpEMYM (PYHKIIMHM HECKOJIbKMX MEPEMEHHBIX, HEOOXO0IMMOE yCIOBUE SKCTPEMYMA,
JOCTAaTOYHBIE YCIIOBHS SKCTPEMYMA.
HesBHas ¢pynkuusa. Teopema o HesiBHOW pyHKIMHU. YacTHBIE TPOU3BOAHbBIE HESIBHON (DYHKIUU.
Cuctema HesiBHBIX (hyHKIMHA. Teopema o cucteme HesIBHBIX (yHKIMA. SIkoOuaH.
VYcnoBHbI 3kcTpemyM. Heobxoanmoe yciioBue YCIOBHOTO 3KCTpEMyMa — METOJ MHOKUTENen
Jlarpana. JlocTaTO4HOE YCIIOBUE YCIIOBHOI'O DKCTPEMYMA.
MakcuMyM 1 MUHUMYM KBaJpaTUYHON (JOpMBI Ha eAMHUYHOM cdepe.
I'papuent pynxuu. Ero reomerpuyueckuii cMbIci.
IToBepxHocTH ypoBHs. KacaTenbHas IIIOCKOCTh K TOBEPXHOCTH.
KBagpupyemocTs 1 miomazb miaockoit gpurypsl. [lonstue nBoitHOro uHTerpana.
HeoOxonuMoe u 10CTaTOYHOE YCIOBHE HMHTETpUpyeMocTH. WHTerpupyeMocTbh HempepbhIBHON
GbyHKIIH.
CBoiicTBa IBOMHOTO MHTETpAIA.
Beruncnenne 1BOMHOr0 HHTETpasia CBEICHUEM K IOBTOPHOMY UHTETPAIy.
3amMeHa IEPEMEHHBIX B IBOMHOM MHTErpaie. [[BOMHON MHTErpai B NOJSAPHBIX KOOPAUHATAX.
Beruucnenue unrerpana Ilyaccona.
Kyb6upyemocts 1 006€M purypsl B TpéxMepHOM mpocTpancTBe. [loHsTHE TPOHHOrO MHTErpaia.
TeopeMa 0 CyIIECTBOBAHUM U €IMHCTBEHHOCTH U OCHOBHBIE CBOKWCTBA TPOMHOIO UHTErpaJa.
Brruucnenue TpoiHOTO MHTErpaa B AEKapTOBBIX KOOpAWHATAX. [IOBTOpHBIE MHTErpaIbI.
3aMeHa epeMEeHHBIX B TPOMHOM HHTerpajie. TpoilHON HHTerpal B IUIMHIPUYECKUX U CHEPUIECKUX
KOOPJIMHATAX.
W3mepumocts 1 Mepa XKopaana gurypsl B MHOTOMEPHOM IpocTpaHcTBe. [IpuMepbl n3MepumMbIx
¢uryp.
Omnpenenenne 1 OCHOBHBIE CBOMICTBA MHOIOMEPHOI'O MHTETpaIa.
Brruncnenne MmEHOromepHoro uHTerpaia. [IloBTopHbple HHTETpabl.
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Omnpenenenue, TeopeMa O CYIIECTBOBAaHMM M €IUHCTBEHHOCTH U OCHOBHBIE CBOMCTBa
KPUBOJIMHEHHOTO MHTErpaia 1-ro pona.

Brruncienne kpuBoJIMHEHHOTO HHTErpaiia 1-ro poxa.

Onpenenenue, TeopeMa O CYLIECTBOBAHMM U €JUHCTBEHHOCTH U OCHOBHBIE CBOMCTBA
KpUBOJIMHEHHOTO UHTErpajia 2-ro poja.

Boruncnenue KpUBOJIMHEWMHOTO MHTErpaja 2-ro poaa. CBs3b ¢ KpUBOJIMHEWHBIM MHTErpaioM 1-ro
pona.

KpuBonuneliHslid uHTErpan 2-ro pojaa Mo TpaHMLE IUIOCKoW obnactu. Hampasienuwe ob6xona.
®opmyna Octporpaackoro — ['puHa.

[Inomanp MOBEPXHOCTH B IPOCTPAHCTBE.

Omnpenenenue, TeopeMa O CYIIECTBOBAaHMM M €IUHCTBEHHOCTH U OCHOBHBIE CBOMCTBa
MMOBEPXHOCTHOI'O MHTErpaia 1-ro poaa.

Brrunciienne noBepxXHOCTHOIO HHTErpaiia 1-ro poaa. TenecHslil yrom.

Onpenenenue, TeopeMa O CYLIECTBOBAHMM M E€IUHCTBEHHOCTH U OCHOBHBIE CBOICTBa
MOBEPXHOCTHOTO MHTErpajia 2-ro poja.

Bbruncnenne noBepXHOCTHOrO MHTErpaia 2-ro poja. CBsi3b ¢ MOBEPXHOCTHBIM MHTETpajioM 1-ro
pona.

[ToBepXHOCTHBII UHTErpai 2-T0 poja Mo rpaHule GUrypsl B TpEXMEPHOM npocTpaHcTBe. Popmyia
Octporpaackoro — ["aycca.

Cemectp 4
OyYHKIIMOHAIBHBIE  MOCIEI0BATEIBHOCTH, paBHOMEpHas cxoaumoctb. Kputepuit  Komm
PaBHOMEPHON CXOIUMOCTH (YHKLHOHAJIBHON MOCIE0BAaTEIbHOCTU. HenpepbIBHOCT NpeenbHON
GbyHKIHN.
OynkuuoHanbHele psabl. Ilpusnak Beliepmrpacca paBHOMEpHON CXOAUMOCTH (YHKLMOHAIBHOTO
psna.
WuTerpupoBanue GyHKIMOHAIBHBIX psaoB. JuddepennupoBanre GyHKINOHAIBHBIX PSIJIOB.
[lonstue crenenHoro psipa. llonarue BepxHero mpenena, ero cpoictBa. Paauyc u obiacth
CXOAMMOCTH CTEIIEHHOTO psifa. CBOMCTBA CTENEHHBIX PAIOB.
Psn Teiinopa. Heobxomumoe M JA0CTaTOYHOE YCJIOBHE pasfiokeHHs GyHKuuM B psn Teitnopa.
JlocTaTo4HbIe YCIOBHS CXOOUMOCTH psja Tennopa.
Pa3noxxeHre HEKOTOPBIX 3JIEMEHTAapHBIX QYHKIMI B psia Teitnopa.
[IpuMeHeHHE CTENEeHHbIX pPAAOB K MPUOIMKEHHOMY BBIUMCIEHUIO 3HAYEHHH 3JIeMEHTapHBIX
(GyHKIUI 1 UHTErpajoB.
CrpsamisieMOCTh M IIMHA YT KPUBOW B TPEXMEPHOM IIPOCTPAHCTBE.

Metoanyeckue MaTepuaJibl, ONpee/siionue MNpoueaypbl OeHMBAaHUS 3HAHMI, YMEHHH,

HABBIKOB M (WIH) ONBbITA [IeATEJbHOCTH, XapPaKTEePU3YIIUX 3Tanbl (POPMHUPOBAHUA
KOMIIeTeHIINH

HTorosas olieHKa 3HaHUH, YMEHUH, CIOCOO0B €ATEILHOCTU CTYAEHTOB IO U3y4aeMOM AUCLUIIIINHE

cocrasirieT 100 6ayuioB

MakcumanbHOE KOJMYECTBO 0aIIIOB, KOTOPOE MOKHO HaOpaTh, BHITIOIHSS 3a/IaHUsI HA Kypce B TEUCHUE

OJTHOT'O CEMECTpa 3a M3y4eHHE JICKIIMOHHOTO MaTepHuasia, BHIMOJIHEHHE MPAKTUYECKUX 3aJaHUN U TEKyIIUi
KOHTpOJIb — 70 Oasios.

B paMKax OCBOCHU NUCHUIUIMHEI ITPEAYCMOTPCHBI: ITIOATOTOBKA KOHCIICKTOB, YCTHLIf/'I OIIpocC, TCCT,

BBITIOJTHEHUE KOHTPOJIBHBIX PalboT.

3a OTBETHI Ha BOMPOCHI YCTHOTO OMpPOca 00yJarouiicss MOXXeT Ha0paTh MakcuManbHO 20 6asioB.

3a MOAroTOBKY KOHCIEKTOB 00yJaromuiics MoxkeT HabpaTh MakcuManbHo 10 6aios.

3a BBIMIOJTHEHUE KOHTPOIBHBIX padoT 0Oydaromuiics MokeT HabpaTh MakcuManbHO 20 6amioB

3a BBIMOJHEHUE JOMAITHUX 33JIaHUN 00yJaromuics MOXET HabpaTh MakcuMabHO - 10 6amios.

3a MpoXO0KJIeHHE TeCTa 00yJarOIIHIICs MOXKET Ha0paTh MaKCUMabHO - 10 6anos.

MakcumanpHasi cymMMa OaljioB, KOTOpbIE OOyYaromuiicss MOXKET HaOpaTh TpH cJade dK3aMeHa,
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cocrasisaeT 30 OamIoB.

I[JISI cdayu SK3aMCHa HCO6XOI[I/IMO BBIITOJIHUTH BCC 3aJaHUA TCKYH_IGFO KOHTpOHH. 3Ha‘II/IMI>IM MOMCHTOM
SIBJIICTCS ITOKA3aTelIb U3YUYCHUS MaTepralia JISKIIUKA U BBITOJIHCHUE 3a/IaHUi B YKa3aHHbIC CpokH. Ha sx3ameH
BBIHOCHUTCA MaTepI/IaJI, H3HaI‘aeMLII>i B JICKIIHUAX U paCCManHBaeMBIﬁ Ha HpaKTI/I‘IeCKI/IX 3aHATUAX.

IlIxana oneHUBAHNS OTBETOB CTYACHTOB HA 3K3aMEHC.

KoanuectBo Kpurepuu oueHuBanus
0aJ1710B
25-30 HMEET MECTO MOJTHOE YCBOECHUE TEOPETUYECKOTO U MPAKTUYECKOT0 MaTeprana; CTyJIeHT

yMEET J10Ka3aTh BCE TEOPEMbI U3 JIEKIIMOHHOTO Kypca U PeIllaeT BCE 3a/1a4u U IPUMEPHI U3
MIPUBEICHHBIX 3aaHUI

19-24 HMMEET MECTO OCHOBHOE YCBOEHUE TEOPETUYECKOTO U IIPAKTUYECKOIO MaTepHUalIa; CTYIEHT
YMEET J0Ka3aTh OCHOBHBIE TEOPEMBI U3 JIEKLIMOHHOTO Kypca U pelIaeT OCHOBHBIE 3a/1a4U
Y [IPUMEPBI U3 NPUBEICHHBIX 3aJaHUI

9-15 MMeeT MEeCTO 3HaHue 0e3 JI0Ka3aTeIbCTBa OCHOBHBIX T€OpeM M (OpMyIl Kypca; CTYACHT
yMeeT pelaTh 3aJa4i U MPUMEPHI U3 NMPUBEICHHBIX 3a/IaHU/, SBISIOIIMUECS 00001IeHnEM
3a7a4 WIKOJIbHOTO Kypca MaTEMAaTUKHU

0-8 HMMEeT MECTO HEYCBOCHHE OCHOBHBIX TeopeM U (opMyIl Kypca; CTYJIEHT He YMEET peliaTh
3a/lay¥ U MIPUMEPHI U3 33/IaHHBIX 3aJIaHUM, SBIAIOMIKEcs 0000IIEHINEM 3a/1a4 IKOJIBHOTO
Kypca MaTEMaTUKH

HroroBasi mikaja oneHUBAHUS Pe3yJIbTATOB OCBOCHUSI TUCIUTLIMHBI.
HToroBas omeHKa MO TUCIHUTIUIMHE (GOPMHPYETCS U3 CYMMBI 0AJUIOB IO Pe3yabTaTaM TEKYIIETro
KOHTPOJIS U MPOMEKYTOYHON aTTECTAllMd U BBICTABISCTCS B COOTBETCTBUU C INPHUBEICHHON HIDKE
TaOJIMLIEH.

Ouenka no 100-6an1bHOIl cucTemMe Ouenka o TpaguIMOHHON cHucTeMe
81 —-100 OTanuHo
61 - 80 Xopouio
41 - 60 Y IOBJIETBOPUTEIBHO
0-40 HeynosneTBopuTenbHO

6. YYEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHUEINCIIUIIJIMHBbI

6.1. OcHoBHas JIMTEepaTypa
I. Wnbun, B. A. Marematudeckuil ananus B 2 4.: yueOHUK aiis1 By30B / B. A. Unbun, B. A. CagoBanuuii,
b. X. CennoB. — 4-e u3g. — Mocksa : FOpaiit, 2023. — 324 ¢. — Texkcr : anektponnsii. — URL:
https://www.urait.ru/bcode/513351
https://www.urait.ru/bcode/513352
https://www.urait.ru/bcode/511024
2. Kynpssues, JI. I. Kypc maremaTnueckoro aHanusa B 3 T.: yueOHUK i BYy30B . — 6-€ u3a. — MockBa :
IOpaiir, 2023. — Texcr : anekTpoHHbi. — URL:
https://www.urait.ru/bcode/509770
https://www.urait.ru/bcode/510768
3. @uxtenronsbil, .M. OCHOBBI MaTEMAaTHYECKOTO aHAIN3A : YUeOHUK Ui BY30B. - 9-¢ uzn. - CIIO. : Jlans,
2019. Tekct: HEMOCPEACTBEHHBIN

6.2. JlomoJiIHUTeJIbHAS JUTEpaTypa

1. baspun, U. U. Martemarndeckuii aHanu3 : y4eOHHUK U MPAKTUKYM Ui By30B. — 2-€ U3J. — MOCKBa :
FOpaiit, 2022. — 327 c. — Texkcr : anexTponHbiidi. — URL: https://www.urait.ru/bcode/507814

2. bynaes, B.JI. Maremaruyeckuii aHanu3 : QyHKIIMM OJHOM mepeMeHHOU: yueOHuK g By3os / B. 1.
bynaes, M. {l. SIky6con. - CII6. : JIanp, 2019. - 544¢. — TekcT: HEeMOCPeACTBEHHBIN
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https://www.urait.ru/bcode/513351
https://www.urait.ru/bcode/513352
https://www.urait.ru/bcode/511024
https://www.urait.ru/bcode/509770
https://www.urait.ru/bcode/510768
https://www.urait.ru/bcode/507814

3. Jemunosuu, b.I1. COopHUK 3a1a4 U ypaXHEHUH 110 MAaTEMaTHIECKOMY aHAIIU3Y : y4eb. mocodue - 20-
e u3n. - CII6. : Jlansp, 2018. - 624c¢. — TEKCT: HENOCPEACTBEHHBIH
4. Kamkaesa, JI. C. MaremaTu4ecKuii aHaau3: TEOpHsS NpenesoB, AuddepeHInaibHOe HCUNUCICHUE !

yuebHoe rocoOue A By30B . — 2-¢ u3a. — Mocksa : FOpaiit, 2023. — 246 ¢. — TeKcT : 2NeKTPOHHbIH. —
URL: https://www.urait.ru/bcode/515115
5. Keitmanos, A. M. Maremaruueckuii aHanu3 : yaeOHOe mocodue st By30B . — Mockaa : FOpaiir, 2019.

— 607 c. — Tekcrt : anmekTponHbiii. — URL: https://www.urait.ru/bcode/425244

6.  Hukwurun, A. A. MaremaTudeckuii ananu3. YTIyOJIeHHBIN Kype | YIeOHUK U IPAKTHKYM sl BY30B / A.
A. Hukutun, B. B. ®omuueB. — 2-e u3a. — Mocksa : FOpaiit, 2023. — 460 ¢. — TekcT : 3IeKTPOHHBIN. —
URL: https://www.urait.ru/bcode/511175

7.  CamoBuuuas, 1. B. Maremarnueckuii anaim3. [Ipenen u HenmpepbIBHOCTh (PYHKIIMU OJTHOW TTepEMEHHOM
: yuebHoe noco6ue ains By3oB / M. B. CagoBunuas, T. H. @omenko. — 2-e uzn. — Mocksa : FOpaiir, 2023. —
115 c. — Tekct : anekrponnbiii. — URL: https://www.urait.ru/bcode/515257

8.  Ilarun, B. JI. Maremarndeckuii ananus. bazoBsie monsTus : yue6Hoe nocodue 1i1st By3os / B. JI. llarum,
A. B. CoxkonoB. — MockBa : IOpaiitr, 2023. — 245 c. — Tekcr : nanexrponnbii. — URL:
https://www.urait.ru/bcode/512337

6.3.Pecypchbl HHGOPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOH ceTu «AHTEepHeT»
1. DnektponHast OubIMOTEKa MeXaHUKO-MaTeMaTtudeckoro gaxkynsreta MI'Y: http://lib.mexmat.ru/
2. Maremaruueckoe 610po: YueOHUKH IO MaTeMaTHYeCKOMY aHanu3y: http://www.matburo.ru

3. http://www.library.mephi.ru/

4. http://ega-math.narod.ru/

5. http://neo-chaos.narod.ru/fikhtengolts.html

7 DnekTpoHHO-0nbmoTeuHas cucrema Jlanp https://e.lanbook.com

8

00O «3OnexrponHoe u3garenbeTBo KOpaiity https://urait.ru

7. METOAUYECKUE YKA3AHUS 110 OCBOEHUIO JUCIUAIIJIMHBbI
1. Meroanueckue peKOMEHIAIIMU 110 OPraHU3alMi CaMOCTOSATENbHON pabOThl OaKalaBpOB.
2.  Meroanueckue peKOMEHAAIMY 0 MOArOTOBKE K MPAKTUYECKUM 3aHATHSIM.

8. ”TH®OPMALMOHHBIE TEXHOJIOT' MM JIJIS1 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA IO IMCIUIIVIMHE

JInueH3nonHoe mporpaMMHoe odecneyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmanuonHbie CipaBoOYHbIE CUCTEMBbI:
Cucrema «Koncynsrantl Itroc»

[Ipodeccrnonanbubie 6a3bl TaHHBIX
feosvo.ru — ITopran @enepaibHBIX TOCYAAPCTBEHHLIX 00pa30BaTEIbHLIX CTAHJIAPTOB BBICIIETO 00pa30BaHUs
pravo.gov.ru - OdunranpHbIi HHTEPHET-IOPTATI IPABOBON MH(OpMAIIH
www.edu.ru — ®enepanpHbIil moptan Poccuiickoe oOpa3zoBanue

CB0oOOIHO pacrpocTpaHsieMOe MpOrpaMMHOE oOOecrieyeHHe, B TOM YHUCJIE€ OTE€YECTBEHHOTO

IIPOU3BOJICTBA
OMC IIneep (1151 Bocripou3BeAeHHs DIIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip
Google Chrome
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https://www.urait.ru/bcode/515257
https://www.urait.ru/bcode/512337
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https://urait.ru/
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9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJIMHBI

MarepraibHO-TeXHHUECKOE 00ecieueHIe JUCIUIIIHBI BKIIOYAET B ceOsl:

- y4eOHbIC ayAUTOPHU JUIS TPOBEACHHS YUECOHBIX 3aHATHH, OCHAICHHBIE OOOPYJIOBAHUEM W TEXHUYCCKUMH
CpeAcTBaMH OOydYeHHs: KOMIUIEKT yyeOHOU MeOenH, AoCKa, TEXHUYEeCKUEe CpeAcTBa 00ydeHHs (MPOEKTOp MOABECHOH,
KOMITBIOTED CTAIIMOHAPHEIN - MOHOOJIOK);

- TIOMEIIEHHWsS JUISi CaMOCTOSTENbHOW paboThl OOYYAIONIMXCS, OCHAIICHHBIE KOMIBIOTEPHOW TEXHHUKOH,
MOJKJIIOUEHHOH K ceTn MHTepHeT, o0ecriedeHHbIe JOCTYIIOM K 3JeKTPOHHON WHPOPMAIIHOHHO-00pa30BaTeIbHON cpele
VYuuBepcureTa. [lepcoHanbHble KOMIBIOTEPHl C MOJIKIIOYEHHEM K ceTH VHTepHeT W obOecneueHHeM JOCTyma K
JJNIEKTPOHHBIM OHMONMHOTEKaM M B DJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa3oBaTeNbHYIO cpexy YHuBepcurera. Jlocka.
[IporpammHuoe obecrieuenue: JIneH3nOHHOE MporpaMMHoOe obecrieueHue: 3apyoexHoe: Microsoft Windows, Microsoft
Office OrteuectBennoe: Kaspersky Endpoint Security CBoOomHO pacmpocTpaHseMOe MPOrpaMMHOE OOecreueHue:
3apybexnoe: Google Chrome, 7-zip OreuectBennoe: OMC Ilneep (s Bocmpom3BeneHUsT DIEKTPOHHBIX YUEeOHBIX
Monyneti) WudopmannonHble crnpaBodHbie cucTeMmbl: cucteMa «Koncynbrantlnrocy
[Ipodeccrnonanbhbie 6a3bl AaHHBIX: fgosvVo.rU pravo.gov.ru;

- IOMEIIEHHE JIJISI CAMOCTOSTEIBHOM PabOTHI ISl MHBAJIKJIOB H JIHII C OTPAaHMYCHHBIMU BO3MOYKHOCTSIMHU 3/I0POBbS,
OCHAIIICHHOE KOMITBIOTEPHON TEXHHWKOMW, MOAKIIOUEHHOW K cetn MHTepHeT, o0ecrmedeHO JOCTYIOM K JJIEKTPOHHO-
o0pazoBarteibHOM cpenie YHUBepcuTeTa, KoMIutekT yueOHoi MeOemu, epcoHaIbHbIe KOMITBIOTEPHI C MOJKIIOYEHUEM K
cet VHTepHeT M oOecmeueHWeM JOCTyna K JJIEKTPOHHBIM OWOIMOTeKaM W B 3JEKTPOHHYIO WH()OPMAIMOHHO-

00pa30BaTeIbHYIO Cpey Y HUBEPCUTETA, JI0CKa, TPOCKTOP MOIBECHOM.
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