MMHMCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALINUA
®EIEPAJILHOE TOCYJIAPCTBEHHOE BIOJUKETHOE
OBPA30BATEJIbHOE YUPEXJIEHUE
VHKJTIO3MBHOI'O BBICIIIET'O OBPA30OBAHMS
«MOCKOBCKHIA TOCYIAPCTBEHHBIA T'YMAHUTAPHO-
YKOHOMHUYECKUN YHUBEPCUTET»

Kadeapa nradopMaIMOHHBIX TEXHOIOTUH ¥ IPUKIIaTHOW MaTEMATHKH

w
[IOKYMEHT MOLMCAH «YTBEPKIAO»
SNEKTPOHHOW MOAMUCHIO AaB scalbenpol
CepTtudukat: 041CDIB1001CAF77894D606F5F479EB1E9 4
Bnapneneu: Caxapyyk EneHa CepreesHa ?;W HGTpYHHHa EB
[enctButeneH: ¢ 26.09.2022 oo 26.09.2023 B
§ y «26» aBrycra 2019

@®OH/I OIEHOYHbIX CPEJACTB
1O TUCLUATIINHE

B1.5.07 MaremMaTHuecKHi aHAJIH3
HaUMEHOBaAHHE TUCLIUILTHHBI / HpaKTHKH

38.03.01. DxoHOMHKA

wHbp ¥ HAMMEHOBAHKE HATIPaBJICHHA MOATOTOBKH

MupoBasi DKOHOMHKA

Byxrajgrepckui yyer, aHAJH3 U aVIHT
HaWMEHOBaHHE TPOQUNS OATOTOBKH

Mocksa 2019



Cocrasutens / coctaButend: npod. Kagsmvos B.A.
DoH OIEHOYHEIX CPEACTB PAaCCMOTPEH ¥ OHOOpeH Ha 3acelaHhM  Kadenpsl
HH()OPMALIMOHHBIX TEXHOJIOIUH Y TIPUKIIAJIHON MaTEMaTHKH

npoTokoi Ne 1 oT «26» aBrycra 2019 .



NS

Coneprxanue

[TaciopT GoHa OLIEHOUHBIX CPEICTB

IlepeueHb OLIEHOYHBIX CPEJICTB

Onucanue nokasareneil 1 KpUTEpUeB OLICHUBAHUS KOMIIETEHLIUM

Meronuyeckue MaTepuasbl, ONPEISISIIOIIME IPOLEAYPbl OLIEHUBAHUS PpE3yJIbTaTOB
00y4deHHs1, XapaKTepU3yIOIIUX 3Tallbl JOPMUPOBAHUS KOMIIETEHLIUN

Marepuansl Uit IPOBEAEHUS TEKYIIEro KOHTPOJIA U IPOMEXKYTOUHOM aTTeCTalluu



1. IHacmopTt (poHAA OLIEHOYHBIX CPEICTB

o qucuuminae «MareMaTuyecKui aHaJInu3)

Tab6muna 1.

Ne

KonTponupyemsie pazness

O1neHOYHBIC CPEICTRA -

n/n (TeMbl), AMCLUILINHBI Konst HauMEHOBAaHHE
KOMIIETEHUMH | TEKYILIH KOHTPOJb | MPOMEKYTOUHAS
aTTecTauus

1 | Tema 1. MHOX)ecTBa U OIIK-1 Ompoc Bomnpocsl k
¢byHKIMU. AKCHOMATHKA OIIK-3 IK3aMEHY
MHO’KECTBA JEUCTBUTEIbHBIX
qucell.

2. | Tema 2. YucnoBblie OIIK-1 Omnpoc Bomnpocsl k
[10CJIEI0BATEIBLHOCTH. OI1K-3 9K3aMEHY

3. | Tema 3. OIlK-1 Omnpoc, npoBepka Bompocsr k
IIpenen ©  HENpPepBIBHOCTH OI1K-3 BBITIOJTHEHUS 9K3aMEHY
(GyHKIHH. ayJIMTOPHBIX 3aJJaHUN
Tema 4. JuddepenunansHoe OIIK-1 Omnpoc, KOHTp. Bomnpocsl k

4. | ucuucnenue GyHKIUHA OTHOM OIIK-3 pabora 9K3aMEHY
MEPEMEHHOM.

5. | Tema 5. OOmiee uccnenoBaHue OIlK-1 Omnpoc, npoBepka Bompocsr k
(GYHKLIMU U TIOCTPOEHUE ee OI1K-3 BBITIOJTHEHUS 9K3aMEHY
rpaduxka. ayJIUTOPHBIX U

JIOMAIIHUX 3alaHUuI

6. | Tema 6. luddepennnanpHoe OIlK-1 Omnpoc Bompocsr k
ycyucieHue GyHKIMH MHOTUX OI1K-3 9K3aMEHY
nepemeHHbIX. [Ipenen,

HENPEPBIBHOCTD, YaCTHBIE
MPOU3BOAHBIE, MOJHBIN
auddepeHma.

7. | Tema 7. Quddepenunanbuoe OIIK-1 Ompoc, mpoBepka Bompocs k
UCUHUCIIeHUE (PYHKIIMH MHOTUX OI1K-3 BBITIOJTHEHUS 9K3aMEHY
NepeMeHHbIX. JIOKaIbpHBbIN 1 ayIUTOPHBIX U
rJ100aJIbHBIA SKCTPEMYMBI. JIOMAIIHUX 3aJlaHUui

8. | Tema 8. HTerpanbHoe OIlK-1 Omnpoc, nposepka Bomnpocsl k
ucyMciIeHne QYHKIMU OJHON OI1K-3 BBITIOJTHEHUS JK3aMeHY
nepeMeHHon. HeonpeneneHuslii ayIUTOPHBIX
HMHTETpall. 3a/IaHHM, KOHTP.

pabota

9. | Tema 9. UnTerpansuoe OIlK-1 Omnpoc, npoBepka Bompocsr k
UcYHCIIeHne PYHKIIUN OJHOM OI1K-3 BBITIOJTHEHUS 9K3aMEHY
nepeMeHHoN. OnpeneneHHbIi ayIUTOPHBIX
unTerpan. HecoOcTBeHHBIE 3aJaHuN
MHTETpabl.

10. | Tema 10. UnTerpansHoe OIlK-1 Omnpoc, nposepka Bomnpocsl k

! HaumeHoBauue pasjena (TeMbl) Gepercst 3 paGodeii MporpaMMbl AUCIUTLIHHBL.
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ucYHCclIeHne PYHKIIMH OJHOMN OIlK-3 BBITTOJTHEHUS 3K3aMEHY
nepemeHHou. [Ipunoxenus ayIUTOPHBIX U
ONPEJIETICHHOr0 MHTErpaa. JIOMAIIHKUX 3a/IaHUI
11. | Tema 11. YucnoBsle psibl. OIlK-1 Omnpoc, KOHTp. Bonpocsl k
OIIK-3 pabota 3K3aMEHY
12. | Tema 12. ®yHKIMOHATBHBIE OIIK-1 Ompoc Bomnpocsl k
PAIBL. OIIK-3 AK3aMEHy
Tabmua 2.

IlepeyeHb KOMIIETEHIMNA

Kon CozeprkaHue KOMIIETEHIIUM
KOMIICTCHITHH
OIIK-1 CIOCOOHOCTh pelIaTh CTaHIAAPTHBIE 3a/1a4i MPOPECCHOHATBLHON JCATEIBHOCTH Ha
OCHOBe WH(MOPMAIMOHHOW W OHONIHOrpaduyecKorl KyabTyphl C TPUMEHEHHUEM
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTMH M C YYETOM OCHOBHBIX
TpeOoBaHUI HHPOPMAITMOHHON 0€301TaCHOCTH
OIIK-3 CIOCOOHOCTh  BBIOpAaTh  HMHCTpyMEHTaJbHbIE  CcpeAcTBa uig  00paboTku

DKOHOMHUYECKMX JAHHBIX B  COOTBETCTBHMM C TIIOCTaBICHHON  3ajadeH,
IPOAHAIM3UPOBATH PE3YIbTAThl PACYETOB M 0OOCHOBBIBATH IMOJTYYCHHBIE BBIBOIBI




2. IlepeyeHb OLIEHOYHBIX cpe}ICTBZ

Tabmuma 3.
No | HanmenoBanue | XapakTepHUCTHKa OLIEHOYHOT'O CPEICTBA [IpencraBnenue onenoynoro cpeacrsa B @OC
OLICHOYHOT'O
Cpe/cTBa
1 | Ompoc CpencTBo KOHTPOJIS YCBOCHHUS Y4eOHOT0 MaTepuala TeMbI, pa3jieia Uil pa3ienoB | Bompockl o Temam/pas3aenam JUCIUTITHHBI
JTUCIUIUIMHBI, OPTaHU30BAaHHOE KaK yueOHOEe 3aHATHE B BUJE OTBETOB
00yJaromuxcs Ha 3aJJaBaeMbIe UM BOIIPOCHI.
2 | KonrpoabHas dopma NpoBEPKH U OIICHKU YCBOCHHBIX 3HAHUM, MOy4YeHUs HHPOpMAIIUU O Bormnpocsl KOHTpOJIBHOM PabOThI
pabora XapakTepe MO3HABATEILHOU e TSIILHOCTH, YPOBHE CAMOCTOSATEIHLHOCTH U
aKTUBHOCTH 00y4Yaromuxcs B ydeOHOM mporiecce, 00 3 (HEeKTUBHOCTH METO/I0B,
¢dhopM 1 ciocoO0B yueOHOH AeSITeTLHOCTH

3. Onucanue noka3sarejeii 1 KpUTepHeB OLEHUBAHHUS Pe3yJIbTAaTOB 00yUeHHs HA PA3JIHYHBIX ITanax (JopMHPOBAHUSA KOMIIETEHIUH

Tabmnua 4.

Kon YpoBeHb OCBOEHHUS [TokazaTenu 1OCTUNKEHUS KOMIIETEHIIUH Kputepuu onieHuBaHus pe3yabTaTOB 00yUEeHHUS

KOMITETCHITH KOMITETCHIINH

3HaeT

OIIK-1 HenocraTounsrii OIIK-1. 3-1 He 3naer, nn60 HE UMEET YETKOTO MPEICTaBICHUs 00
YPOBEHb He 3HaeT OCHOBHBIE KaTeropuu M CHENMU(PHUKY | OCHOBAX MaTeMaTHUYECKOT0 aHAIN3a, KaTeTOpUaTbHOM
Ouenka WX TIOHUMaHUS B MAaTEMaTUYECKOM aHAIN3e ammapare MaTreMaTH4ecKoro aHanu3a. He 3Haer
«HEYJIOBJIETBOPUTEIILHO» 0oJbIlle TONOBUHBI (POPMYITHPOBOK OIpEACTCHUN U

TEOPEM , HE YMEET X MPUMECHSTH Ha MPAKTHKE.

bazoBrlii ypoBEeHB OIIK-1. 3-1 3HaeT coAepKaHWE M3Y4aeMOW JUCLUMIUIMHBI, UMEET
Onenka 3HAeT OCHOBHBIE KAaTETOPUU M CHENMU(DUKY WX | IPEACTABICHHE O  KaTErOpHAJIbHOM  ammapare
«YJOBJIETBOPUTEIBLHO»» | NOHUMAHUS B MATEMAaTHUYECKOM aHAJIN3€ MareMarnyeckoro aHaiusa. 3HaeT 50% OCHOBHOTO

2 o o
VKa3pIBaloOTCS OLICHOYHBIC CPEACTBA, HPUMCHACMBIC B XO1€ pC€aiu3allun pa60qen nporpaMmbl JaHHOU JUCHUTUIAHBI.
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Marepuana Kypca, OJHAKO MCIBITBIBAET 3aTPYAHEHUS
IIPU UX IPUMEHEHHUH.

Cpennuii ypoBeHb
OrneHka «xopoIo»

OIIK-1.3-1

3HaeT OCHOBHBIE KATETOPHHU MU CIEHUPHKY HUX
NOHMMAaHHSI B MATEMAaTHYECKOM aHAIIN3e

Xopomo  MOHMMaeT  CoAEpkKaHHE  H3ydaeMoil
JTUCUUILIMHBI, UCTOIb3YET KaTeropuajbHbIN amnmnapar
MaTEeMaTHUYeCKOro aHajinu3a. 3HaeT OCHOBHYIO YacTb
Marepuaia, yMeeT IPUMEHSTh €ro Ha MPaKTUKE.

Bricokuii ypoBeHb
OlLieHKa «OTJIMYHO»

OIIK-1. 3-1

3HaeT OCHOBHBIC KATETOPHH M CIEHUPHKY HUX
NOHUMAaHHSI B MATEMAaTHYECKOM aHaIIN3e

JleMoHCTpHpYeT TIIyOOKOE IMOHUMAHHE COJEepIKaHUe
WU3y4aeMOH  JHUCHUIUIMHBI, CBOOOJHO  BJaJeeT
KaTeropyuaJibHBIM  almapaToM  MaTeMaTHYeCKOro
aHanu3a. CBOOOIHO BIAJCET OCHOBHBIM MaTEpHAIIOM
Kypca M YMEeT PUMEHSTh €ro Ha MPAKTUKE

YmMmeer
OIIK-1 HenocraTounsrit OIlK-1.Y-1 He Bnaneer ymeHusiMu, HEOOXOAUMBIMU AJISI PEILICHUS
YPOBEHb He yMeeT pearb CTaHJIapTHBIE | CTAHJAPTHBIX pohecCHOHATBHBIX 3amaq c
OneHka npodeccuoHanpHble  33Ja4yd MO0 00paslly | MPUMEHEHHEM €CTECTBEHHOHAYYHbIX 3HAHHH,
«HEYAOBJIETBOPUTEIBHOY | MIPUMEPA METOJIOB MaTeMaTHIECCKOTO aHaau3a u
MOJEJIUPOBAHUS.

ba3oBbIli ypOBEHb OIIK-1.Y-1 Brnaneetr oCHOBHBIMU YMEHUSAMHU, HEOOXOJUMBIMHU IS
OrneHka VYmMmeer pemarb CTaHJapTHBIC | pEIICHUsI CTAaHIAPTHBIX MPO(PECCHOHANBHBIX 3a7a4 C
«YIOBJIETBOPUTEIILHO» npodeccuoHanbHble  33Jadyd MO  00paslly | MPUMEHEHHEM €CTECTBEHHOHAYYHBIX 3HAHUH,
npumepa METOJIOB MaTeMaTHIECKOTO aHajau3a u
MOJEIUPOBAHUA. YMEET YaCTUYHO  MPUMEHSATH
(bOpMyYITUPOBKH, OTpENIETICHUsI M TEOPEeMBbl TIPH

pEIIeHNHU TPAKTUYECKUX 3a]1a4.
Cpennuii ypoBeHb OIlK-1.V-1 Bnaneer ymeHusiMu, HEOOXOOUMBIMU JUISl PELLICHUS
OrneHka Vmeer pemaTh CTaHJapTHbBIE | CTaHJAPTHBIX npodeccHoHaTbHBIX 3aja4 c
«XOpOIIO» npodecCHOHAIbHBIC  3a7aud 10  00pasiy | IpUMEHEHUEM €CTECTBEHHOHAYYHBIX 3HAHUH,
npuMmepa METOH0B MaTEeMaTH4YECKOI0 aHanm3a u
MOJIETIMPOBaHUS. YMeeT 1o o00paslly MNpPUMEHSThH
(bOpMyIHUPOBKH, ONpeNeNIeHUusT M TEOpeMbl MpHU

PEIICHUU TPAKTUICCKUX 3a71a4.
BrIcokuil ypoBEeHb OIIK-1.V-1 B nonHON Mepe BiajieeT yMEHUsIMH, HEOOXOAUMBIMU




Onenka YMeer caMOCTOSATENIBHO pellaTh CTaHAAPTHBIEC | Ul pEIIeHUs CTAHJAPTHBIX MPO(ECCHOHAIBHBIX
«OTJIMYHOY npodeccuoHambHBIE  33a4M [0 00pasily | 3aJa4 ¢ IPUMEHEHHEM €CTECTBEHHOHAYUYHBIX 3HAHUH,
puMepa METOJI0B MaTEMaTHYECKOT O aHaJIn3a u
MOJIETTMPOBAHUSA. Y MEET CAMOCTOSITENIBHO TPUMEHSTh
GOpMYIMpPOBKH,  ONpEAENCHUS M TEOpeMbl IpHU
pEIIEHUN IPAKTUYECKUX 3a/1a4
Bnaneer
Henocratounsrit OIIK-1.B-1 He Biameer  HaBplkKaMH  TEOPETHMYECKOrO U
OIIK-1 YPOBEHb He BJIAJICET OCHOBHBIMH HaBBIKAMU | SKCIIEPUMEHTAIbHOTO  HMCCIIE0OBaHUs ~ OOBEKTOB
Onenka TEOPETUYECKOIO0 U IKCIEPUMEHTAJIBHOIO | IPO(EeCCUOHATIBHOU JEATENbHOCTH.
«HEYJIOBJIETBOPUTEIBHO» | UCCIIEAOBAaHUST OOBEKTOB MNPO(eCcCCHOHATBLHON
JIESITEJIbHOCTH.
ba3oBbIli ypOBEHb OIIK-1.B-1 Bnaneer B 11€I0M HaBBIKAMH TEOPETHUYECKOTO U
Onenka Bnaneer OCHOBHBIMH HABbIKAMU | SKCIIEPUMEHTAJIBHOIO  HCCJIENOBAaHUS  OOBEKTOB
«YZAOBIIETBOPUTEIIBHO» TEOPETUYECKOI0 M 3KCIEPUMEHTAJIBHOIO | IpO(PecCHOHATbHOMN NeSTEIbHOCTH.
UCCIIeIOBaHUsT OOBEKTOB TPOQecCHOHATHHON
JESITEIIBHOCTH.
Cpennuii ypoBeHb OIIK-1.B-1 Xopomo BIaeeT HABBIKAMH TEOPETHYECKOTO H
Onenka Brnaneer OCHOBHBIMH HaBBIKAMU | SKCIIEPUMEHTAIBHOTO  HCCIIEOBAaHUS  OOBEKTOB
«XOpOILIO» TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOTO | IPO(hEeCCUOHATLHON JeSTENbHOCTH.
UCClieIoBaHusl O0BEKTOB MpOQecCuoHaTbHON
JIeSITEJIbHOCTH.
BrIcokuii ypoBeHb OIIK-1.B-1 B  nomHom  oOneme BIIQJICET  HaBbIKAMHU
Onenka Brnaneer OCHOBHBIMH HaBBIKAMU | TEOPETHYECKOIO " JKCIIEPUMEHTAILHOTO
«OTJIIMYHOY TEOPETUYECKOI0 U 3KCIEPUMEHTAIBHOTO | UCCIIETOBAHMS 00BEKTOB npoheccuoHaIbHOM
UCCIIeIOBaHUs OOBEKTOB MPO(PECCHOHATBHON | 1EATENBHOCTH.
JIESITEIBHOCTH.
Kog YpoBeHb OCBOEHUS [Tokazarenu JOCTUKEHUSI KOMIIETEHIINN Kputepuu onieHnBaHUs pe3yabTaTOB 00yUEHHUS
KOMIIETEHIINH KOMIIETEHINH

3Haer




OIIK-3

HenocraTouHbii
YpOBEHb

OrneHka
«HEYJIOBJIETBOPUTEIHLHO»

OIIK-3. 3-1
He 3Haer ocHOBHBIE TeopeMbl U (HOPMYIIbI
MaTEeMaTUYeCKOro aHaIu3a

He 3HAcCT, 100 HE MMEET YETKOTO MpeaACTaBJICHHUA 00
OCHOBaxX MaTCMaTHUKH

ba3oBb1i1 ypoBeHb OIIK-3. 3-1 3HaeT 0 coAepKaHUU U3ydaeMON JUCLMILIUHBI, UMEET
Onenka 3HaeT OCHOBHBICE TeopeMbl U  (OPMYJIBI | IPEACTABICHHE 00 OCHOBaX MaTEMaTHUKH
«YJIOBJICTBOPUTEIBLHO»» | MAaTEMAaTUYECKOIO aHAIU3a
CpenHuii ypoBeHb OIIK-3. 3-1 Xopowo  NOHMMAaeT  COJEpKaHUE  U3ydaeMou
OrieHKa «XOpOIIIO» 3HaeT OCHOBHBIC TeopeMbl H  (OPMYIBI | JUCHUIUIMHBI, WUMEET XOpOoIlee NPEICTaBICHHE 00
MaTeMaTHYEeCKOTO aHaIn3a OCHOBaxX MaTeMaTHKH
Bricokuii ypoBeHb OIIK-3. 3-1 JleMoHCTpHpYeT TIIyOOKOE IMOHUMAHHUE COJIepKaHUe
O1eHKa «OTIUYHOY 3HaeT OCHOBHBIE TEOpeMbl U  (POPMYIBI | H3ydaeMOi JMCLIMITINHEL, HMeEeT riybokoe
MaTEeMaTHYECKOI0 aHaJIN3a MpeACTaBICHNE 00 OCHOBaX MaTeMATHUKH.
Ymeer
OIIK-3 HenocraTounsrit OIIK-3.Y-1 He Bnaneer ymeHusiMu, HEOOXOAUMBIMU AJIsI
YPOBEHb He ymeer camMOCTOSTENIBHO  NPHUMEHATH | PEIICHUS CTaHAAPTHBIX MPOPECCHOHATBHBIX 3a7ad C
OrneHka OCHOBHEIE TEOPEMBI u (GbopMyIbI | TPUMEHEHUEM €CTECTBEHHOHAYYHBIX 3HAHUH,
«HEYJIOBJIETBOPUTEILHOY» | MaTEeMAaTHYECKOTO aHAIN3a METOH0B MaTeMaTU4eCKOI0 aHanmu3a u
MOJEJIIUPOBAHUS.
ba3oBblii ypOBEHb OIlK-3.V-1 Braneer oCHOBHBIMH YMEHHUSMHU, HEOOXOAUMBIMH JIJISI
OrneHka YMeeT caMOoCTOSTeNbHO MPUMEHSTh OCHOBHBIC | PEIICHUS CTaHIAApTHBIX MpOo(eCCHOHATBHBIX 3a7au C
«YIOBJIETBOPUTEITHLHO» TeopeMbl W (HOPMYJBI  MaTEMaTUYECKOTO | MPUMEHEHHUEM €CTECTBEHHOHAYYHBIX 3HAHUH,
aHanm3a METOH0B MaTeMaTHYECKOrO aHanmsa u
MOJICIIUPOBAHUS.
Cpennuii ypoBeHb OIIK-3.YV-1 Xoporio BiaAeeT YMEHUSMH, HEOOXOIUMBIMH ISt
OreHka YMeeT caMOCTOSTENNPHO MPUMEHSATh OCHOBHBIC | PEIIEHUS CTAaHJIAPTHBIX MPOQPECCHOHAIBHBIX 3a7a4 C
«XOPOLIOY TeopeMbl ©  (QOpPMYyIBl MaTEMaTHYECKOrO | MPUMEHEHUEM €CTECTBEHHOHAYUHBIX 3HAHUH,
aHaIM3a METOH0B MaTeMaTU4eCKOro aHanu3a u
MOJEJIIUPOBAHUS.
BrIcoknii ypOBEHb OIIK-3.V-1 B nonHo#t Mepe BnaseeT yMEHHUSIMH, HEOOXOIUMBIMH
OrneHka YMeeT caMOCTOATEeTbHO MPUMEHATh OCHOBHBIC | [IUIsl PEIIEHUs  CTaHAApPTHBIX Mpo(ecCHOHATBHBIX
«OTJIIUYHOY TeopeMbl ¥ (HOPMYJBI MaTEMaTHYECKOTO | 3a/1a4 ¢ MPUMEHEHNEM €CTECTBEHHOHAYYHBIX 3HAHUM,
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aHanu3a METO/I0B MaTeMaTHYECKOTrO aHaiau3a u
MOJCIIUPOBAHUS.
Bnaneer
Henocratounsrit OIIK-3.B-1 He Biameer  HaBplkaMH  TEOPETHMYECKOTO U
OIIK-3 YPOBEHb He Brnageer OCHOBHBIMU METOJAaMU, IPUEMaMH, | SKCIIEPUMEHTAIbHOTO  HUCCIIEJJIOBAaHUS ~ OOBEKTOB

Onenka QITOPUTMAaMH U cHoco0amMHM  MPHUMEHEHHs | Mpo(ecCHOHANIBHON A TeTbHOCTH.
«HEYJIOBJIETBOPUTEIILHO» | COBPEMEHHOI0 MaT€MAaTUYECKOIr0 anmnapara ajis

peueHus 3a1a4 npodeccnoHaIbHON

JIeATEIbHOCTH.
ba3oBblli ypOBEHb OIIK-3.B-1 OpueHTupyeTcss B QJITOPUTME TEOPETUUYECKOro U

Onenka Brageer OCHOBHBIMM METOJaMH, NpPUEMaMH, | DKCIEPUMEHTAIbHOIO  HCCIIEIOBaHUS  OOBEKTOB
«YZAOBIIETBOPUTEIBHO» QIrOpUTMaMM U croco0amMu  MPUMEHEHHs | Mpo(ecCHOHAIBbHON e TeNbHOCTH.

COBPEMEHHOI'0 MaTEMATUYECKOr0 ammapara Juist

peleHus 3a1a4 npogeccuoHaIbHON

JIeATEIbHOCTH.
Cpennuii ypoBeHb OIIK-3.B-1 Xoporo OPHUEHTUPYETCS B alropuT™Me
Onenka Biameer OCHOBHBIMM MeETOAAMH, IPUEMAMH, | TEOPETHUECKOTO 51 JKCIEPUMEHTAIBHOTO
«XOpOILO» QIrOpUTMaMM U croco0amMu  MPUMEHEHHs | UCCIIEeJOBAaHUS 00BEKTOB npodeccuoHaIbHON

COBPEMEHHOI0 MaTEMATHYECKOT0 anmnapara s | AesITENbHOCTH.

peuieHus 3a1a4 npogeccuoHaIbHON

JIeATEIbHOCTH.
Bricoknii ypoBeHb OIIK-3.B-1 B monHOl Mepe OpHEHTHpYETCS B alTOPUTME

Ornenka
«OTIINYHO)

Bnaneer OCHOBHBIMM METOAAMM, IpUEMAMH,
aIropuTMaMM ¥ crocobaMu  MPUMEHEHHUS
COBPEMEHHOI0 MaTEMAaTUYECKOT0 anmnapara Jis
peleHus 3a1a4 npodeccuoHaIbHON
JIESITEIbHOCTH.

TEOPETUYECKOTO " JKCIIEPUMEHTAILHOTO
UCCIIEI0BaHUs 00BEKTOB npoheccuoHaIbHOM
JIESITEIBHOCTH.







4. MeToauvecKue MaTepuaJbl, oNpeae/siioliue npoueaypbl
OlleHUBAHNS Pe3yJIbTATOB 00y4eHus!
KonTposabHasi padora kak (popMa OlleHKH pe3yJabTATOB 00y4YeHUs

KontpospHast pabora Ha3Ha4aeTCs IMOCIE M3YYCHUs OIPEICICHHOrO pasjeina (pa3/ieioB)
JUCLUIUIMHBL M IPEJICTaBIsSIET COOOW COBOKYINHOCTb pa3BEPHYTHIX IIMCbMEHHBIX OTBETOB
CTYJIEHTOB Ha BOIIPOCHI, KOTOPHIE OHM ITOJIY4Yar0T OT IPENOIaBATEIS.

CamocTtosTenbHas MOAr0TOBKAa K KOHTPOJIbHOM paboTe BKIIOYAET B ceOsl:

— WU3YYECHHE KOHCIEKTOB JIEKIMI, pacCKpbIBAOIIUX MaTepuan, 3HAaHUE KOTOPOro
MIPOBEPSIETCS] KOHTPOJIBHOM pabOTOM;

— TMOBTOpPEHHE YYeOHOTO MarepHala, MOJIYYEHHOTO MPH IOArOTOBKE K CEMHHAPCKHM,
MPaKTUYECKUM 3aHATHUSIM U BO BPEeMsI UX MIPOBEACHUS;

— U3YYEHHE JIONOJHUTENIBHON JUTEpaTyphl, B KOTOPOHl KOHKPETU3UPYETCSl COJAEpKaHHE
IIPOBEPSIEMBIX 3HAHMI;

— COCTaBJICHUE B MBICICHHOW (hopMe OTBETOB Ha MOCTABJICHHbIE B KOHTPOJBbHON padboTe
BOIIPOCHI;

— (popmupoBaHUE ICUXOIOTUYECKON YCTAHOBKU Ha YCIICIIHOE BHIMOJIHEHHUE BCEX 3a/IaHUM.

MeToanyeckue peKOMEeHIANHH M0 MOATOTOBKE K YCTHOMY ONPOCY

[TonroroBka K OIpoCy MPOBOAUTCS B XOAE CaMOCTOSITENbHOM padOTBhl CTYAEHTOB H
BKJIIOUAeT B ceOsi MOBTOpPEHHE MPONUJEHHOIO0 MaTepuaia Mo BOMPOCAM MPEJICTOSIIEro Ornpoca.
[ToMrMO OCHOBHOTO MaTepuaa CTyIEHT JA0JDKEH U3YUUTh JOMOIHUTEIbHYI0 PEKOMEH/I0BAaHHYIO
JIUTepaTypy U MH(GOPMALIUIO 10 TEME, B TOM YHCIIE C UCIoNb3oBaHueM MHTepHeT-pecypcoB. B
CpeIHeM, OArO0TOBKA K YCTHOMY OIPOCY MO OJJHOMY CEMUHAPCKOMY 3aHSTHUIO 3aHUMAET OT 2 JI0
3 yacoB B 3aBHUCHMOCTH OT CJIOKHOCTH TEMBI U OCOOEHHOCTEN OpraHM3alH CTYAEHTOM CBOEH
caMoCTOSTeNbHOM paboThl. Onpoc MpenrnoiaraeT yCTHbIA OTBET CTY/AE€HTa Ha OJIMH OCHOBHOM U
HECKOJIBKO JIOMIOJHUTENbHBIX BOIPOCOB Mpernoaasareis. OTBET CTyAEHTa JI0JKEH MPeICTaBIsATh
co0o0il pa3BEpHYTOE, CBSI3aHHOE, JIOTUYECKH BBICTPOCHHOE coobimieHue. Ilpu BeicTaBIeHUN
OLICHKM TPENoJaBareib YYUTHIBAET IPABUIBHOCTH OTBETa IO  COJEP)KAHUIO, €r0
NIOCJIEI0BATENBHOCTD, CAMOCTOSITENIBHOCTh CY)KJIEHUH M BBIBOJOB, YMEHHUE CBSI3bIBAaTh
TEOpPETUYECKHE TOJIOKEHUSI C MPAaKTUKOM, B TOM uMciae M c Oyaymed mpodeccuoHaaIbHON
JESATENBHOCTBIO.
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5. MarepuaJjibl 1J11 NPOBeeHHs TEKYIero KOHTPOJISI M IPOMEeKYTOYHOH aTTecTAluu

Bonpocs! a5 onpoca

Tema 1. MHoOkecTBa M PYHKIMHU. AKCHOMATHKA MHOKeCTBA el CTBUTEIbHBIX YK Cel.
1. Ha3zoBuTe OCHOBHBIC TOHATHS TCOPUU MHOXKECTB

2. PackpoiiTe nonstue GyHKIUU

3. MHaiite xnaccuduxanuto GyHKIuin

4. UYro u3 cebdst MpeCTaBIIAIOT OrpaHUYEHHBIC YUCIIOBBIE MHOKECTBA?

Tema 2 : IloHsATHE YHCJIOBOH MOCI€I0BATEILHOCTH.
1. PackpoiiTe NOHATHE YUCITOBOM MOCIEAOBATEILHOCTH.
2. UYro u3 ceds mpeacTaBisioT OECKOHEYHO MaJble M OECKOHEYHO OOJIBIINE YHCIIOBBIC
MMOCJICIOBATEILHOCTH ?
3. Uro Takoe CXOIAIIMECS YHCIIOBBIE MOCIIEI0BATEIILHOCTH?
Packpoiite monsTue GyHaaMEeHTAIBLHOM MOCIEA0BATEILHOCTH.

4,
5. MoxHo 11 {Cn} Ha3BaTh YHCJIOBOM ITOCIICA0BATEILHOCTBIO, €CIT
1

o =

2. Gy =
2n-3
3. C, S L
2n—4
4. c,=cosn
5.¢c,=sinn
6. c, _n+l
n-1
7.c, _n-d
n+1
8.c,=2e""
9.¢c =—-"*
10. ¢, =+/3n-5.
11. ¢, =+5-3n.
1
12. ¢, =3e"".
13.¢c, =2
14. c, :(1+1 :
n
sin—
15. ¢, =—"
i
n

11



Tema 3 : Ilpenes U HenmpepbIBHOCTH (PYHKIMHU.

1. Ilepeunciure OCHOBHBIE CBOWCTBA IIPEIEIIOB.
2. Haitru lim f (X), eciu

X—a

3_ —
1L f)=X "2 4
X+ X
3 2
2. F(x)= x3 +7x2 +15x+9’ a—_3
X*+8x°+21x+18
3. F(X) =2 a_0, a- B 0.
sin BX
In(1+sin
4. (o= nAsing o
sin5x
5. f(x) =21 o,
e’ -1
arcsin 3x
6. f(X)=—————+, a=0.
() J2+x -2
7. =218 22 aco,
sin“ x

8. f(x)=x*, a=0.
sin2x )™
9. f(x)= , a=0.

X

10, o= X *8 . a=0
' 3x2+10) '
11. f(x)=(1+5%)"", a=0.
2+X

12.f(x)=(wj a=0.

X
13, f(x):(iz) ,a=0.

X+4

)x2+x+1’ a=0

14. f(x)=(tgx-ctgx
(

15. f(x)= arcsinx+arccosx)l/x, a=1/2.

3.0mpeienuTe TOUKY pa3phiBa, XapakTep pa3phiBa M cKadok GYHKIMH | B TOUke pa3phiBa.

1
1t <X
X+1
-1, x<0,
2. f(x)=
| X x=0.
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©

10.

11.

12.

13.

14.

15.

x—l|
f(x)= .
(X) 1
[2x+1, x<0
FO= 5 oo
[—x+1, x<1,
0= 1 x>1
sm2x
f(x)=
sm2x
f(x)=
1- cosSx
f(x )_T.
() = |2x+]4
2x+1"
F(x)= 2x +1
2x+1]
[x+2
|X+|,x<—2
X+2
f(X)=|V4-x", -2<x<2
— X>2
X_
3
|X+|,x<—&
X+3
f(x)=|Vv9—-x*, -3<x<3,
——, X>3
X_
m, x <0,
X
f(x)=|V1-x*, 0<x<1,
i, x>1.
x-1
cos3x -1
f(x)=T.

f(x)= -




Tema 4. luddepenunanbHoe ucuucjeHne PyHKIHMN OHOM NepeMeHHOI.

1.Haiinute B yka3aHHOM TOUKe MEepBbIe YAaCTHBIC MPOU3BOAHBIC (DYHKIINH, 3aJaHHOU HESBHO:

73 +3xyz +1=0, MO(O;].).B OTBETE 3aIHIINTE Z;(M0)+ Z;(MO).

2.HaiinuTe B yKa3aHHOH TOUKE NIEPBbIC YaCTHBIC MPOU3BOIHBIC (PYHKITUH, 3aJaHHON HESBHO:

X2 + 2y3 +73 —3xyz+2y—-3=0, Mo(l;l; 2). B oTBeTe 3anummTe Z;(MO)+ Z;(I\/lo).
X2 4 2 .
3. Haitaure npomssoanyto dpyakuun Z = IN———  no nanpasnenmo | = (6;8) B Touke
Xy
M(ZL2).

1
4. Haiimure npou3BOAHYI0 (QYHKUMU Z = X + Xy +2X+ 2y, no manpasnenuo | =(3;4) B
touke M (1;1).

Tema 5. O6u1ee uccinenoBanue GyHKINH U IOCTPOeHHUe ee rpadguka

1.Haiiti acumnToTsl rpadguka pynxiun .

2
1 () ==X
X+1
2 2
2. T(x)=
(x) Ax
3-x?
3. f(xX)= .
() X+5
2x* -6
4. f(X)= .
(x) N
2
5. f(x) =21
2
6. f(x)=
(x) ]
x?+5
7. f(X)=
(x) "3
_ 2
9. f(x)=
XZ
10. f(x)=
(x) -
2
11, f(x)= 2%
X—9
2
12, f(x) =X =8
+1
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8— x?

13. f(x)=
2_ J—
14, f(x)= X ==L
X+1
2
15, f(x)= 222X
7X+9

2. OyHKIHIIO f UCCIIEAYNTE Ha JIOKAIBHBIA SKCTPEMYM.
1) f(x, y)=8x*+4xy+5y”+6.

2) f(x, y)=x*—2xy+3y*—4.

3) f(x, y)=3x*+3xy+5y°+9.

4) f(x, y)=2x>—xy+3y*+4.

5) f(x, y)=5%x"+6xy+7y*—8.

6) f(X, y)=—7x*+6xy—5y*+1.
7) f(x, y)=10x*+5xy+3y*—7.

8) f(x, y)=6x°—xy+5y”+3.

9) f(x, y)=9x"+12xy+13y*+10
10) f(x, y)=—13x"+4xy -y’ 7.
11) f(x, y)=15x*>—4xy+8y’ +9.
12) f(x, y)=20x"+11xy + 7y’ +10.
13) f(x, y)=-15x*+9xy —8y* +13.
14) f(x, y)=7x*+8xy+10y* +1.
15) f(x, y)=4x*-13xy +11y* +12.

Tema 6. luddepenunanbHoe ucuncjienne GyHKuun MHOTuX nepemeHHbix. Ilpexed,
HENpPepPbIBHOCTb, YaCTHbIE IPOU3BOAHbIE, MOJHBIN AU depeHunal.

1. Haiinure wactusie npoussoansie Z, (M), 2/ (M) dynkunn z(X, y) =Sin(nxy) s touxe

M (1, 2) . B orere samuumre Z,(M)/m+ z,(M )/n

2. Haiinute nepBble YacTHbIE MPOU3BOIHBIE (PYHKIIUHN B YKa3aHHOM TOUYKeE:

Z(X, y): Xze_Xy,MO(Z;O). B oTBeTe 3anummuTe Z;((l\/lo)+ Z;,(l\/lo).

3. HaiiuTe nepBble yacTHbIE TPOM3BOIHBIE (YHKIIMU B YKa3aHHOW TOYKE:

7= y/«&; P (1;2). B oTBeTe 3anummnTe Z;((PO)+ Z'y(PO).
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4. Haitnure nepBbie YacTHBIC TPOU3BOAHBIC (DYHKITUU B YKA3aHHOU TOYKE:

Z =arctg (xy); B (1; 1). B orBere 3anummTe Z, (Po ) + 2, (Po)

Tema 7: JuddepenunanbHoe ucuucienne pynkuuu. JlokanbHble U 1;100a1bHbIE
IKCTPEMYMBI.

1.MccnenoBath Gpynkiuio f Ha NoKanbHbIA M II06ATBHBIH SKCTPEMYMbI HA 3a1aHHOM OTpPE3Ke

[a; b].
1. f(x):x2+%—16, [1 4].

2. f(x):4—x—i2—16, [L 4].
X

3. f(x)=2x—x, [0; 4].

4. f(X)=x—4Jx+5, [L 9].

5. (0=~ [0; 3.
1+ X

6. f(x)=2x +@—59 [2; 4].
X

4 .
(x+2)° .
8. f(X)=x—4Jx+2+8, [-1L 7].
2(—x*+7x=7) 4

7. f(X)=3—x—

9. f(x)=
()= X —2X+2
10. f(x):—z, [-4; 2].
x> 8
11. f(x)= ——+ +8, [-4; -1].
X
2X+16

12. f(x):_x—l—13, [2; 5].

13. f(x):8x+i2—15, l; 2}.
X 2

14, f(x)=i2—8x—15, -2; l}
X

10x+10
15. f(X)=————, [-L 2].
(x) X2 +2X+2 [ ]

Tema 8. UnTerpajibHoe ucyucjaeHue PyHKUMU OAHON mnepeMeHHOM. OnpeneeHHbIN
uHTerpaji. HecodOcTBeHHbIE MHTErPaJibl
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Pa3H0yp0BHeBbIe 3adavuM.

Tema 3: IIpenes U HeMpepbIBHOCTD GYHKIMH

3anaHusi penpoayKTUBHOIO YPOBHS
Baganme . Haiinure lim C,, ecim

N—-+00

c _(n+3)*+(n-3)°
T (n+D)2+(n-1)?%°

n%/3n? +4/5n% — 2

2.C, =

3.¢c,=vn+1-n-1
4.¢c =32n+1-32n-1.
_1+2+..4n

5., =—F—.
J5n* +3
6. C :1+3+...+(2n+1).

n

1+2+...+n
c = nH3(n+2)!
" (n-DH5(n+2)!
8. Cn:(Zn—lj .
2n+3

2

n2+1)
9.(:n:(2 j :
n°-+3

10.Cn:2+24+...+2n.
n“+2n+3
1 1 1
1+—+?+ o
11. ¢, = 11 1
I+ -+ 5+ +
3 3 3

C,= .
2" +3"

" _(n+2»\/ﬁ)x/3—n+5n2'

15. ¢, = (N +1)? —3/(n-1)°.
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Bri0epuTe npaBuJIbHbIN OTBET:
1.VkaxuTe Mocie0BaTelbHOCTH, CXOIAIIMECS K YMCTy 3 :

3n-2

1): ;
) n+5

3n . 2
2). SIn X
) n+5 (n+5)

3n 2
3): Ccos :
) n+6 (n+5)

a:n(x/n+2 —\/ﬁ) .
2. Halinute npenen nociaea0oBaTeIbHOCTH:
lim M)2n .
n—>o 3N+5
3. Haiimure npemen mociie10BaTeIbHOCTH:
lim (7 —30037n) |
o Jn+2
4. YKaxxuTe 3HaueHHUe Tpejielia MociIe10BaTeIbHOCTH:
. (n+1)sin2n

lim >
n—co n

5. Vkaxute 3HaUeHUE npeaciia nmocjiea0BaTCIbHOCTU!

. n
lim (—)?".
n—o N+1
6. Halinure 3HaueHue npejiena mocie/10BaTeIbHOCTH:
. T
lim ntg—.
n—o0 n
7. Haiiqure npeaen nociea0BaTeIbHOCTH
. . T
lim nsin—.
n—o0 n
8. Haiimurte npenen GyHKIMH:
lim(x? cos zX) .
x—1
9. Haiigure npenen QyHKIMH:
: 2%
lim(—=—).
x—=0 X—1
10. Haiinurte npenen GpyHKIUU:

. tgxX
lim gzx .
X1 X+ 2
11. Haiinure npenen GyHKIUU:

18



] X
lim( :
x—0 COSTX
12. Hatigute nipenen GyHKIMM:
t 7rX
lim—— g
x>0 2X
13. Haiinure npenen GyHKIUU:

lim(zxctg27X).
x—0

14. HaiinuTe npeaen nociaeaoBaTeabHOCTH:

lim [sinZn-sinﬂ}.

n—>00 n+1

15. Hatiqute npenen GyHKIHUM:

) x—-1
Iim(———).
x—0 COS 27X

3agaHusl PEKOHCTPYKTHBHOIO YPOBHS

3ananme. HpOBeIlI/ITe HIOJTHOE MCCIIe0BaHNEe (QYHKIMU U ITOCTPOHTEe e€ rpaduk.

1 1E()_x +4
x—x+1
2. f(X)=———
x) o
3.fx_—
() x+2x
2
4. f(x)=
(9= 3+x%
12x
5. f(X)= .
() 9+ x°
2
6_f(x)zﬂl
x—-1
3
7.f(x):4_x.
4x+1
8. f(X)=———
(=",
9. f()_2x +1
10. f(x):(x_zl).
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X2

11. f(x)= .
() (x—1)°
1 2
12 f(x):(1+—j |
X
12 — 3x?
13. f(x)= .
(x) X? +12
2
14, f(x)=X =1
X+2
2
15, f(x) =X =3,
X+2

Tema 3. IIpenes u HenmpepbIBHOCTH QYHKIIUM

Bri0epuTe npaBuJIbHbIN OTBET:
1. OTMeTbTe QDYHKIMH, HENPEPHIBHBIE B TOUKEe X = 2

1):y=tgzX;

2).y_xz—x—2_
' X—2

3):y= arcsin(%z);

4):y =Cctg2zx.
2. YkaxuTe QyHKIHMH, KOTOPbIE UMEIOT Pa3phbIB B TOUKE X = 2:
ey = x2—x—2;
X—2
2):y=1tgrX;
3y = X+2 ;
cos(x—2)

sm(x—2)’x>2

4):y=9 X-2 :
2,X<2

5|x -1

3. VYkaxuTte BeIMYMHY cKauka GyHKIUU Y = B Touke paspbiBa X =1.

4. OtMetbTe QyHKIMH, HETIPEPHIBHbIE HA BCEW YUCIOBOM MPSIMOIi:
1): y = X +arcctgx;
2):y=5In(x-2);

3):y =+/5sin2x +3;
4):y =+5-3Cc0SX .
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[x=3

5. 3anuiuTe BEIMUYMHY CKauka QyHKIUH Y = B TOUKe pazphiBa X =3.

2(x=3)
3,x>0
6. 3anummuTe BEIWYMHY CKauka QyHKIuUU Y = B TOYKE Pa3pbIBa.
2cosx,x<0
In(x+1),x>0
7. 3anummuTe BEIWYMHY CKauka QyHKIUU Y = 5 B Touke X =0.
X®—=2,x<0

8. Vkaxkure QyHKIMH, KOTOPBIE UMEFOT pa3pbiB B Touke X =0

sin x
Dy= ;

|cos |

. sin2x

2y = ,

X+2

sin x
) y=——;

X
tgx

4) y=—.

X

9. OrmerbTe GYHKINHU, HEMPEPHIBHBIC HA BCEH YMCIIOBON TPSMOIA:

1):y =In(x® +1);
2):y=+/2-sin3x;
3):y=+/2+3cosX;

4):y=In(x+1).
. TTX
sin T X>1
10. VkaxuTe BeIMUUHY CKauka QyHKIUU Y = B Touke X =1,

X
cos—,x<1
4

11. Vkaxure BeMUUMHY cKauka QyHKIuH Y = Z‘X‘ CtgX B Touke X = 0.

3x2,x>1
12. Ykaxure BeIMYHHY CKauKa QyHKIMH Y =9 B Touke X =1.
sinzx,x<1

13. Or™MerbTe PyHKIMH, HEIPEPHIBHBIE HA BCEH YHCIOBOU MPSIMOM:

. sinx
1) y = 2X ’
2):y=+2-2%;
3y = cosx

T In(x®+2)°
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_otgz(x® +2)

4):
*y X2 +2

14. Vkaxwure Benuuuny ckauka Gynximuu Y = arctg — s rouxke X =0.

3
15. Vkaxwure BenunHy ckauka Gpynkuun Y = 2arcctg — s rouxe X =0.

Tema 4. IndpepenunaibHoe ucuncaeHne GyHKIUM OAHOI NepeMeHHOM.

1.Haiinure B yka3aHHOM TOUYKE I1€PBbIE YaCTHbBIE POU3BOAHBIE (PYHKIIMH, 33 JaHHOW HESBHO:
73 +3xyz +1=0, MO(O;].) . B oTBere 3anummTe Z;((l\/lo) + Z;/ (l\/lo) .
2.HaiinuTe B yKa3aHHOH TOYKE NIEPBbIC YaCTHBIC MPOU3BOHBIC (PYHKITUH, 3aJaHHON HESBHO:
X3 + 2y3 +7° —-3Xyz+2y—-3=0, Mo(l;l; 2). B oTBeTe 3anmuimmte Z;((l\/lo)+ Z;,(MO) :
2 4 2 .
3. Haitnure npousBoanyio Gpynkimu Z = IN———— 1o nanpasnenuio | = (6;8) B Touxe
Xy
M(L2).
1
4. Haitnnre mponssoanyio (yHKmn Z = X> + XYy +2X+2Y, no manpasnenno | =(3;4) B
touxe M (L;1).
5. TemnepaTtypHoe 1oJie B JINCTE METAJLIA PACIPENEIIEHO 10 YKa3aHHOMY 3aKOHY
T(X;y) = 6Xx° —5Y. Haiiaute HanGobluee 3HAYCHNE CKOPOCTH H3MCHEHHS TEMIICPATYDEI
J =|gradT (M,)| & touxe M,(L;1).
6. TemnepaTypHOE IOJIE B JINCTE META/UIA PACIIPEICNICHO 110 YKa3aHHOMY 3aKOHY
T (X; y) = Xsin Ty . Halinure HanGosblee 3Ha4eHUE CKOPOCTH U3MEHEHUS TEMIIEPaTyphl
J= |gradT ( M0)|B touke M, (L;1) . B otsere ykaxure 3nauenne J/ 7.
7. TemnepaTypHoOe 10JI€ B JINCTE METAJLIA PACHIPEIEIIEHO M0 YKa3aHHOMY 3aKOHY

. 2 .
T (X, y) = y* — 2XY . Haiiaure HauOoNbIee 3HAYEHNE CKOPOCTH H3MEHEHHUS TEMITEPATYPHI

J =|gradT(MO)| B Touke M, (11).

Tema 7. JIlnuddepenunanbHoe ucyucIeHHe (YHKUMH MHOrux mnepemeHHsbix. Ilpened,
HeNpepbIBHOCTD, YaCTHbIE IPOU3BOAHbIE, NOJHbIN TU(depeHunan

1. Haiinure o6nacth onpenenenus Gynkuun Z = arcsin(X + Yy). Buibepute oaun u3

NEPCUUCIICHHBIX HUKE OTBETOB.
1) MHOX>KECTBO TOUYCK Ha KOOpHHHaTHOﬁ INJIOCKOCTH Oxy , JCXKAIIHUX B ITIOJIOCC, OFpaHI/I‘{CHHOﬁ

mpsimbive Y =—X+1n y=—-X-1;

2) MHOX>KECTBO TOUYCK Ha KOOpHHHaTHOﬁ INJIOCKOCTH Oxy , JICIKAIIUX B KBAAPaTC

{(xy)|-1<x<L-1<y<1};
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3) MHO>XKECTBO TOUYEK Ha KOOPAMHATHOH MIocKkocTH OXY, JiexaluX B MOJIOCE, OTPaHUYEHHON
mpsimbime Y =—2X+1un y=-2X-1;

4) MHOX€ECTBO TOYEK Ha KOOPJMHATHON IIOCKOCTH OXY , jeXallux B M0J0Ce, OTPAaHUYEHHOM
npsMbiME Y =—X 1 Y =—X—2;

5) MHO>XKECTBO TOYEK Ha KOOPAMHATHOH MockocTu OXY, JiexKalux B MOJIOCE, OTPaHUYEHHON

npsMbiMu Y =—2X+2 u Yy =-2X—2.

2. Haiimure obnacte onpenencHuss GyHKIUH Z = In(4 — X2 — y2) . BeiGepute onuH u3

[IEPEYNCIICHHBIX HUKE OTBETOB.
1) MHO>KECTBO TOYEK Ha KOOPAMHATHOM IIIOCKOCTH OXY , JIeXkKaluX B KBaapaTe

{(xy)|2<x<2-2<y<2};
2) MHOXECTBO BHYTPEHHHX TOYCK Ha KOOPIMHATHOM II0CKOCTH OXY , IPUHAICKAIMX KPYTy

pamuyca 2 ¢ LEHTPOM B Hauajle KOOPAUHAT;
3) MHO>XXECTBO TOYEK Ha KOOPAMHATHOH MI0CcKOCTU OXY, JIeXKALIUX B KOJIbLIE

{(x, y)‘l< X2 +y?< 2} ;
4) MHOKECTBO TOYEK Ha KOOPAWHATHOU IIIOCKOCTH OXY , JIeKAIIUX B I1OJIOCE

{(x, y)|—1<x<l};

5) MHO>KECTBO TOYEK HAa KOOPAMHATHOH MockocTu OXY, Jiexalux B Kpyre paauyca lc

LOCHTPOM B HA4YaJIC KOOPpAWHAT.

3. Haitaure o6macth onpesienenus Gpynkimu Z = arccos(X — Y). Buibepute oaun u3

IIEPEYUCICHHBIX HIKE OTBETOB.
1) MHOKECTBO TOYEK Ha KOOPAMHATHOM IJIOCKOCTH OXY , JIeXKAIMX B MOJIOCE, OTPAaHUYEHHON

mpameivu Y =—2X+1u y=-2X-1;
2) MHOKECTBO BHYTPEHHHUX TOYEK Ha KOOPJMHATHON INIOCKOCTH OXY , IpUHAAJIEKAIINX KPYTy

panuyca 2 ¢ LEHTPOM B Hauajle KOOP/AHHAT;
3) MHO>KECTBO TOYEK KOOPAUHATHOM IUIOCKOCTH OXY , MpUHAAJIEKAIINX [10JI0CE, OTPaHUYEHHON

mpsmMbimu Y = X+1u Yy =X-1;

4) MHOXECTBO TOYEK Ha KOOPJMHATHON IIOCKOCTH OXY , jexkalux B M0JI0Ce, OTPAHUYEHHOM
npsMbiME Y =X 1 Y =X —2;

5) MHOKECTBO TOYEK Ha KOOPJAUHATHOM TIOCKOCTH OXY , eXkalux B I0JIOCE, OTPAaHUYEHHON

npsMbiMu Y =—2X+2 u Yy =-2X—2.

4. Haitaure o6macTs onpeenenus GpyHkiuu Z = arcsin lz . Beibepure oaus u3
X

NEPCUUCIICHHBIX HUKE OTBETOB.
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1) MHOXECTBO TOYEK Ha KOOPAUHATHOM II0CKOCTH OXY , Iexalux B 001acTH {( X, y)‘ y < X2} :

2) MHOXKECTBO TOUYEK Ha KOOPAMHATHOMU IIIOCKOCTH OXY , jexamux B 001acTi

{(x, y)‘y+1< xz};

3) MHO>XXECTBO TOYEK Ha KOOPAMHATHOH miockocTu OXY, Jiexalux B 00J1acTH

{(x, y)‘y 1< xz} ;
4) ogHOCBSI3HAs 00J1ACTh HA KOOPJAMHATHOM TuTocKocTH OXY , orpaHMYeHHast JByMsI apadosiaMu

2 2 . o
Y=X"u Y=-—X", nnpoxoasauas yepe3 ocb OX ¢ BEIKOJIOTOH TOYKOH B HAYaJI€ KOOPAMHAT,

5) MHOXECTBO TOYEK Ha KOOPJMHATHOH IIocKocTH OXY , JIexalux B 001acTu

{(x, y)‘—1< y—Xx? <1}.

5. Haiigute obnacts onpenenenus pynkuun Z = alfCCOS a\/ X2 + y2 -1. Bri6epute oquH u3

MEPEYUCITICHHBIX HUKE OTBETOB.
1) MHOKECTBO TOYEK Ha KOOPJAMHATHOM IuIocKocTH OXY, nexaiux B Kpyre paguyca I = lc

[IEHTPOM B Hayaje KOOpIUHAT;
2) MHOKECTBO TOYeK Ha KOOPAMHATHOM mockocT OXY , Mexkamux B kpyre paauyca I'=+/2 ¢

LIEHTPOM B Hayaje KOOpAUHAT;
3) MHO>KECTBO TOYEK HAa KOOPAMHATHOH MIOCKOCTH OXY, JIeXkKaluX B KBaapaTe

{(xy)-l<x<L-1<y<1};

4) MHOX>KECTBO TOUYCK Ha KOOpI[I/IHaTHOI\/'I IJIOCKOCTH Oxy , JICJKAIIUX B KBAJApPaTe

{(X’ y)‘—«/ﬁ<x<\/§;—\/§< y<ﬁ};

5) MHOX>KECTBO TOUYCK Ha KOOpI[I/IHaTHOI\/'I INJIOCKOCTH Oxy , JCXKAIIHUX B KOJIBIIC, OrpaHH‘leHHOﬁ

JBYMsI KOHIIEHTPHYECKMMH OKpykHOCTsMU paguycoB I'=1u I'=+/2 ¢ nenrpom B Hauane
KOOpJUHAT.

6. Haitnure npenen pynxmun f (X, y) = (X2 + yz)sin%

1y B TOUKE (0;0).

Yacruble mnpousBoanble. Ilonnbiii mupdepenunan ¢ynxkuun. I[IpudankenHoie
BbIYMCJIEHHS C TOMOIIbIO Tu(depeHnnana
5. Haiinute nepBble 4YacTHbIE MPOU3BOHBIE (PYHKIIMHU B YKa3aHHOM TOUYKeE:

7= e(x—l)y; B (1;1) . B otBere 3anummre Z) ( PO) + Z;/ ( PO) )
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6. 3amensisa npupanienre GyHKIun quddepeHnanom, BEIMUCTUTE TPUOTHKEHHO

(1,02)°(0,97).

7.3amenss npupamieHre GyHKIuu quddepeHnnanom, BEIYUCITUTE TPUOIHKESHHO

J(4,05) +(2,93)°.

8.3amenss npupamenye GyHKIuu auddeperuanom, Beranciute npudamkenso 0, 97405,

9. Onna cropona npamoyronsauka & =10cwm, a gpyras b = 24 cm. Kak n3smenntcs auaronais

TIPSIMOYTONIBHUKA, €CITH CTOPOHY A yaIuHUTE Ha 4 MM, a cropony D ykopotuts Ha 1vm.
HaiinuTe 1 3anummTe B CM BETHYMHY U3MEHEHHSI TUATOHAIU MTPSIMOYTOJIbHUKA:
A) mpubmmkeHHo ¢ moMotnibio auddepeninana; B) Tounyro ee BeTU4nHYy.

Tema 8. UnTerpasnbHoe HcUucIeHNe PYHKIMU 0HOM nepemMenHoii. HeonmpeneneHHbIH
HHTErpaJ

1.0npenenute pynkmuto T (X), ana koropoit F(X) = f(X), rne F(X) -nepsoo6pasuas or
dynxmn T (X) :

1):c-e*;

2) Inx;

3) C-SINX;

4) COSX.

2. Haiigure unTerpan j(sin X —CO0Ss X)2 dx.
1):COS2X +C;
2):SIN2X +C;
1
3): x+50052x+c;
4):5IN2X +COS2X +C.
3. Haiinure uaTerpan I cos(2 — x)dx.

1):2X—SINX+C;
2):cos(X—2) +cC;
3):2sINX+C;

4):sin(x—2) +c.

4. Haiinute uHTErpan I COS 2XdX .

1):—sin2x+c;
2):2sinX+C;
3):—2C0SX+C;

4):%sin 2X+C.
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Tema 9. UHTerpajbHOe HCUMcIeHUe (PYHKIIMU 0JHOI nepeMeHHO. OnpeaeeHHbIH
uHTerpaJ. HecoOcTBeHHbIE HHTErPaJIbI.

3agaHus penpoaIyKTHBHOIO YPOBHS

3ananme . Halinure yacTHbIC MPOU3BOIHBIE fXX, fxy, fyy Y TIOJIHBIN auddepeHian d>f
bynxman T (X, Y).

1) f(x, y)=8x"+4xy+5y°+6.

2) f(x, y)=x*—2xy+3y*—4.

3) f(x, y)=3x*+3xy+5y*+09.

4) f(x, y)=2x>—xy+3y*+4.

5) f(x, y)=5x"+6xy+7y°-8.

6) f(X, y)=—7x*+6xy—5y*+1.

7) f(x, y)=10x*+5xy+3y*—7.

8) f(x, y)=6x"—xy+5y°+3.

9) f(x, y)=9x"+12xy+13y” +10.
10) f(x, y)=-13x*+4xy—y*—7.
11) f(x, y)=15x"—4xy+8y’ +9.
12) f(x, y)=20x*+11xy+7y* +10.
13) f(x, y)=-15x"+9xy —8y* +13.
14) f(x, y)=7x>+8xy+10y* +1.
15) f(x, y)=4x"-13xy +11y* +12.

3agaHusl TBOPYECKOI0 YPOBHA

3ananme. [IpumMeHss MeTOIbl UHTETPUPOBAHUS U TaOJIMYHBIE HHTETPAIbl, HAMIUTE 3aJaHHbIE
HEOIpeEIEHHbBIC UHTETPAIIbL.

xdx
) J.7+x2'
¢ (x+18)dx
I x*—4x-12
3) .'(3—x) COS Xdx.
¢ (X+4)dx
I X —2x-8
5) [xIn(L—3x)dx.

¢ dx

6) |~
7) [xe®.

2)

4)
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8) _[ arctg 2xdx.
9) jarcsiandx.
10) Ixsin 5xdx.

iz,

11) j
c dx

12) | ——.
) J14+4/3x+1
_3[y2
13) I x%dx

’ 1+\/;'
14) [ xe ™ dx.
. dx
J xIn?x

15)

Tema 9. UnTerpajibHoe ucunciaeHne GyHKIMU 0OJHON nepeMeHHOH. OnpeaeseHHbIH
uHTerpaji. Hecod0cTBeHHbIE MHTErPaJibl

6. BerunciuTe U 3aUIINTE 3HAYCHUE HHTCIpajia
2
j (x—1)*dx.

3

[ 9
7. BelumcnuTe 1 3anummTe 3Hauenne uaTerpana | (X —2)7dX.
1

» W

8. BrumcuTe u 3anmummTe 3Hadenne uaterpana |11(X — 2)10 dx.
1

» U1

9. Boluucinute u 3anumure 3Hadenue uarerpana | 7(X — 4)6 dx.

3
10. Beruucnure uHTETpa:
T

2
J(x+ 2)sin xdx .

0
11. Beruncnure uHTETpaL:

2
f (x— —) COS xdx.
0

12. Beiuncnure uHTErpat:
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T
Ixcos xdx .

0

13. Berunciure uHTErpa:
3z

2

j (Xx+2)sin xdx.

0
14. Beiuncnure uHTErpat:
VA

2
stin xdx.

0
15. Beiuncnure uHTErpa:

0
'[ (x—=1)sin xdx.

2

Tema 10. UnTerpanbHoe ucuuciaenne PyHKIUM 0HOI nepeMeHHoi. OnpeneeHHbI
uHTerpaj. lipunoxxeHus onpeaeieHHOr0 HHTErpaJia

1. BI)ILII/ICJII/ITG M 3aIlIUIIIUTC 3HAYCHUC I/IHTCFpaJIa
4

j 7(x—3)%dx.

2

4
2. BoruncnuTe u 3anuiuTe 3Ha4€HUE UHTErpasia I9(X - 3)8dX .

2
3. BeluncInTe U 3aUIIATE 3HAUCHHE HHTCIrpajia

4
j 10(x — 3)%dx.

2

4, Brruuciaure u 3anumnmmre 3HAUEHUE HHTCIrpajia
2

I9(x —1)%dx.

0

2
5. BbIYKMCIIUTE U 3alULINTE 3HAYEHUE MHTErpaa Il 1(x —1)10 dx.
0

Tema 11. YucinoBblie psaabl.

1. Tlonb3ysCch OTHUM U3 MPU3HAKOB CXOJAUMOCTH, YOSTUTECH B CXOIUMOCTH YUCIIOBOTO Psija

2 2 2 2
+ + +...+ + ...
1x3 3x5 5x7 (2n—1)(2n+1)

Haiinure u 3anummTe ee cymmy.
2. [Tonb3ysich OTHUM U3 IPU3HAKOB CXOJAUMOCTH, YOIUTECh B CXOJUMOCTH YHCIOBOTO Psiaa
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5 13 35 2" +3"
S —+—+...+

6 36 216 6"
Haitgure u 3anummure ee cymmy.
3. [lonp3ysch OTHUM U3 IPU3HAKOB CXOJMMOCTH, YOEAUTECH B CXOJUMOCTH YHCIIOBOIO Psijia

4 4 4 4
+ + +..+ +
4x5 5x6 6x7  (n+3)(n+4)

Haiiaure u 3anummre ee cymmy.
4. TTonp3ysich OTHUM U3 MPU3HAKOB CXOJAUMOCTH, YOSUTECHh B CXOJIMMOCTH YHCIIOBOTO psiaa

1 1 1 1
+

+ + +...
Ix2 2x3 3x4 n(n+1)

Haitgure u 3anumure ee cymmy.

+...

+...

AyIUTOPHBIE H TOMANITHHE 32IaHUS

3aganue. BoraucnauTe miomanb miockon GUrypsl, OrpaHndeHHON 3aJaHHBIMUA KPUBBIMH.
Crnenaiite 4yepTéx 00JacTH.

1) 3x* -4y =0, 2x—-4y+1=0.

2) 3x* =4y =0, 2x—4y—-1=0.

3) 2x—3y* =0, 2x+2y+1=0.

4) 3x* -4y =0, 2x+2y—-1=0.

5) X’ —y=0, x+y=1.

6) 2x—3y*=0, 2x+2y—-1=0.

7) X¥*—y=0, x—y=-1.

8) x*-1+y=0, y-1/2=0.

9) y=x+3, x=0, y=x-2, x=2.
10) y=x>+2, x=0, y=x—-2, x=2.

11) y=x+1, x=0, y=x-3, x=2.
12) y=x>-1, x=0, y=x-5, x=2.
13) y=x*-2, x=0, y=x-6, x=2.
14) y=x>+3, x=0, y=x+7, x=-2
15) y=x’-1, x=0, y=Xx+3, x=-2

33}13HI/IQ. Haiigure paanyc U UHTCPBAJI CXOAUMOCTH CTCIICHHOI'O psAaa. I/IccnenyﬁTe
CXOOUMOCTB pAZia Ha KOHIIaX MHTEpBaja CXOANMOCTH.

+00 n2 4 i
Ny T (x+3)".
n=1

+00 n2_6 i
2) > 5 (x—6)".
n=1
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n

3)2
4)2n 2 (x+2)".
S)Zn +6

6)2
7)2_;, o ( -2)".
8)2” 2 (cray.
9)zn +5

10) Z

(X 4)
q/n(n+l
12) Z(x+3) |

13) Z(zn2 ~D(x-2)".

14) Z(X+l) .

15) Z(X 3"

3ananme. Vi3MeHuTe NOPsI0K MHTErPUPOBAHMS B ABOMHOM MHTerpae. Cruenaite uepTéx
00J1aCTH HHTErPUPOBAHUS.

0 6-3X

1) j dx j f(x, y)dy.
_; _?;y3

2) j dy j f(x, y)dx.
0 —-4y-4

4x+4

3) _l[dx j f(x, y)dy.

8x3
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0

8y

4) [dy [ f(x, yydx
-1 2y-6
0 8x°

5) [dx j f(x, y)dy.
-1 4x-4
1. 2y+6

6) [dy [ f(x y)dx
.0 8y3
L -8x°

7) [dx j f(x, y)dy.
0 —-2X—6
0, —4y+4

8) [dy [ f(x y)dx
:1 78y3
iy -8x°

9) [dx j f(x, y)dy.
0 —4x—4
0 8y*

10) j dy j f(x, y)dx.
-1 4y-4
3 Jaxx®

11) j dx j f(x, y)dy.
1 0

J6y-y?

12) j dy [ f(x y)dx

13) j dx } f(x, y)dy.

3 _JBx—x?
-1 0

14) j dy j f(x, y)dx.
N

15) de j f(x, y)dy.

-3

JlokaJabHBIH M 17100a1bHBIN IKCTPEMYMBI

1. Haiiaute TOUKY 0KanbHOro Munumyma M (XO; yo) dynximu (X y) = X2 —2X + 2y2. B

OTBETE YKAXHUTE CyMMY X, + Y.

2. Haitmure Touky nokansHoro Muaumyma M (XO, yo) byHKIIN

f(X;y)=2X° +y® +4Xx—2y +5. B orsere ykaxute cymmy X, + Y, .
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3. Haiizure Touky nokanbroro makcumyma M (X,;Y,) dymxman f(X;y) =—4x° —y* +4y

. B otBeTe ykaxure cymmy X, + Y, .

4. Haiinmure yCclIOBHBIE SKCTpeMyMbl (QyHKIHH Z = X + 2y [IpY yCIIOBUU X* + y2 =5,

5. Haiiyure nauGonbiuee 3nauenne Gynkunu Z =1+ X+ 2Y B 1-oii ueTBeptn

(x>0,y>0).

HeonpenesieHHblii HHTErpaJi, MeTOAbl HHTETPUPOBAHMSI.
1. Haiimute mHTEerpan I 2X+1dX .
1): 22 ¢,

X+1

2),——+C;
In2

3):2"In2+c;
X

2
4):—+cC.
In2
Xx—1

2. Haiinmute naTerpan I(—zj dx.
X

1
1):In{X|——==+c;
):In|x X2+
2):In\x—]J+c;

3):(x—1)In|x|+c;
4):1In|x|+c.
X
3. Haiinure unrerpan I X(x +1)5dX.

(NG
1)) ———+¢C;
7 6

(x+D" (x+D°

2): ;
)7 6

4. Haiinure nnTerpan I x(x —1)* dx.

6
1):—(X_1) +C;
6
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5
2): X(x—1) +C

5

3): (x=2)° + (x=1)° +C

4):

6 5

2 5
X“(x-1) te

5

5. Haiinute unrerpan j X(x —1)10 dx.

12 11
1): G S M

12
2 X(x—1)

3):

4):

12 11

+C;
12

2 1
X“(x-1) e

11

2y 1110
X“(x-1) te

2

6. YKaxxuTe BepHbBIC YTBEPKICHUS U3 MPUBEICHHBIX HIDKE:

1): [

sinx? - 2xdx = _[sin x2d (x?);

2):ecn F(X) = f(X), rue F(X)-neppoo6pasuas or pyuxmmu f (X), to f(X)=ce”;

4):

3): [

In x

-x—Zﬁsinx
NN

dx=jxdx—2_[sinxdx.

7. YKaxuTe BEpHbIC YTBEPKACHUSI U3 IPUBEIACHHBIX HUXKE:

1):

3):

4):

.sinﬁ- 2Xdx = Isin x/;dx . I2xdx :

2):

'(cosx—sin x)zdx:jdx—_fsinZde;
6InJ_dx ZIInxdx
ecmn F(X) = f(X), rne F(X)-nepsoo6pasnas or pynxmuu f(X), 10 F(X)=InX.

8. Ykaxure BCPHBIC YTBCPKACHUA U3 IPUBCACHHBIX HUXKC!

1):

3)'

4).

2): ]

'In«/;dx:%_[lnxdx;

2xdx = X? + 4;
(S|nx+1) dx = Ism xdx+J'25|nxdx+J.dx

IZ Jxdx = IZde IJ_dx

9. dynxmus f (X) umeer npomssognyro f '(X) =X +1. Ykaxwure, Kakie u3 NPUBEICHHBIX

HiKe GyHKIui MoryT cuntatbes dynkuueit f (X):
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2
1):X—+x+2;
2

Xx+1
2
X2
3):—+X;
2

2):( )2+2;

2
2

10. YkaxkuTe BepHbIE YTBEPKICHUS U3 MPUBEICHHBIX HIKE:

1): jx‘lodx = —ig +C;

X
2): I32de:i+3'
' Ing
3):5x+1:5_i;
X+1 X+1

4): jcos(x —1Ddx=-sin(l-x)+c.

11. YKaxuTe BepHBIC YTBEPIKICHUS U3 IPUBEICHHBIX HIDKE:

1): [ (2°° ~16V/X)dx = 8U2de —jxdx] :

2): j(cosx +sinx)2dx = Idx + jsin 2xdx;

3): ecmu F(X) - mepBoo6pasnas ot pynxmuun T (X), 1o [F (x)— Xz] - IepBOOOpa3Has OT

yHKIIH [ f(x)- ZX] ;
4): ecnu Fl(X) " FZ(X) - IBe TIepBO0OpasHbie oT oaHoM (yHKIMu f (X) Tak, 4yTo
F(X)=2F,(x), 0 f(x)=0.

IIpuiiosxkenns onpeaesieHHOro HHTErpaJa.
1. Haiiaure mwiomans S QUIypbl, OrpaHHYEHHON JTMHUAMM:

y=+2-X; Y= \/;; y =0. B oTBeTe ykaxwure 3HaueHHE 3S .

2. Haiinure wiomans S (QUrypbl, OrpaHHYEHHON JTMHUAMM:

y=~8-X; y:\/;; y =0. B otBeTe ykaxure 3HaueHne 3S .

3. 3anuInTe 3HaYEHHE TWIOMANN S (UTYphI, OTPAHMYEHHOM JTHHUAMH:
y=+18-x; y=+x; y=0.

4. HaiiuTe miomans S (GUIyphl, OrpaHMYEHHOM THHUAMMY:

y=x% y=1.B oTsere ykaxure 3Hauenue 3S .

5. Haiimure miomans S (GUrypbl, OrpaHUYEHHOM TMHUSIMH:

y= X2; Yy =4. B oTBeTE yKaXUTe 3HAYCHHE 3O .

6. Haiinure nnomans S (uUrypsl, orpaHHueHHON JTHHUAMM:
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y= X2 +1; Yy = 2. B 0TBeTe yKa)KuTe 3HAYEHUE 3O .

7. Haiiure miomans S (GUrypbl, OrpaHUYEHHOM TMHUSMH:
y= X2; y = 2X. B oTBeTe yKa)uTE 3HAYCHHE 3S .

8. Haiinure nuomans S (GuUrypsl, orpaHI4EeHHON JTMHUSAMU:
y= X2; Yy =—2X. B oTBeTe yKakuTe 3HAYCHHE 3O .

9. Haiiaure miomans S (QUrypbl, OrpaHHYEHHON JTUHUAMM:
y=4-— X?; y =0. B oTBeTe yKkakute 3HaueHue 33 .

10. Haiijure miomans S GuUryphl, OrpaHUYEHHOM JTMHUSIMH:
y= X2 —1; y =0. B orBete ykakure 3HaueHne 39S .

11. Haiigure miomanp S (burypbl, OrpaHUYCHHON JTMHUSMU

y=—x? y=2X.B orsere ykaxkure 3naucHne 3S .

12. HaliguTe Tutonmaapr TpeyroiabHUKa, 00pa30BaHHOTO IPSIMOM
. 3x—4y =12 c ocamu koopauHar.

13. HaiiuTe miomaas TpeyrojibHUKa, 00pa30BaHHOIO MPSIMON
I: X+2y—4=0 cocamu koopauHar.

14. HaiinuTe miomaas TpeyroibHUKa, 00pa30BaHHOTO MPSIMON
|: Xx—3y+6=0 cocamu koopaunar.

15. Haiiiute miomas TpeyroibHUKa, 00pa3oBaHHOTO MPSAMOit
I: 2X+3y—6=0 c ocamu koopyuHar.

HecoOcTBeHHBI HHTErpaJl.

0
dx
1. Boluncnute HECOOCTBEHHBIN HHTErPAl ¢ OECKOHEUHBIMHU TIPEAeIaMu J = j —— - Borsere
1+X
—00
YKaXUTe 3HaueHne — J .
T
5 T2 dx
2. Boiuncnute HECOOCTBEHHBIN HHTErPAN ¢ OECKOHEUHBIM Ipeaenom J = —1—2.
wl1l+X

0
3. Beruncante HecoOCTBEHHBIN HHTErpa ¢ 0ECKOHEYHBIM IIPEIETIOM

T dx
J = I—Z . B otBeTe ykaxkute 3nauenune 4J .
1 (B+ X)

4. Beruncnute HeCOOCTBEHHBIN MHTETPaAN ¢ OECKOHEYHBIM MPEIETIOM

e )
.[ dx

— .
> XIn® X
5. Beraucnnte HecoOCTBEHHBIN HHTErpat ¢ 6ECKOHEYHBIM MIPEIETIOM
[o0)

dx

—-
1 X
6. Beruucnure HeCOOCTBEHHBINM MHTETPAJl ¢ OECKOHEYHBIM MTPEACIIOM
+00

2dx

3

1 X
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7. BerurcnuTe HeCOOCTBEHHBIN MHTErpall ¢ OECKOHEYHBIM MPEIETIOM
o0
—X
J = Ie dx .
8. Boruncnure HecoOCTBEHHBIN HHTETPaJl C OECKOHEUYHBIM MTPEIEIIOM

—2X
J= je dX . B orBere ykaxuTe 3Hauenue 2J .
0
9. Beruucnute HeCOOCTBEHHBIN HHTETPAl OT HEOTPAHUYCHHOU (DYHKITMH

2

dx
= I— . B oTBete ykaxkute 3HaueHHEe — J .
oV 1- X2 T

10. BBI‘-II/ICJII/ITG HECOOCTBEHHBIN MHTErpall OT HEOTPAaHUYCHHOH (PyHKINH
J= J- 2dX

11. BBI‘II/ICJ'II/ITG HECOOCTBEHHBII MHTETpaJl OT HEOTPAHUUEHHOUN (PYHKIINH
1
dx
1=+
0 X
12. Beiuucnure HECOOCTBEHHBIN MHTETpal OT HEOTPaHUUEHHOU (pyHKLIHN
1
J‘ 2dx
= ,

13. Beiuucnure HECOOCTBEHHBIN MHTETpal OT HEOTPaHUUEHHOU (pyHKLINN

”-/[2 cos xdx

B 5 /sinX '

14. BBI‘{I/ICJ'II/ITG HECOOCTBEHHBIH MHTErpal OT HEOTPAHUYEHHOH (YHKIUH
Xdx
J= J- . B oTBeTe ykaxkuTe 3Hauenue 3J .

15. qunanTe HECOOCTBEHHBINM MHTETpaJl ¢ OECKOHEYHBIM IPEEIIOM UHTETPUPOBAHUS

J:TZ_O'X

3 - B OTBETE yKaXKUTE 3HAYCHUE 3J.
1 X+ X

Yucnossie paasl. Cymma psiga. Ilpusnaku cxogumoctu
1. HOJ’II)SySICB OIHHUM U3 IMIPHU3HAKOB CXOAUMOCTH, y6eI[I/ITeCI) B CXOAMMOCTHU YHUCJIOBOTO psaa

6
1x4 ax7 " (3n-2)(3n+1)

Haiinure u 3anummTe ee cymmy.
2. Haiinute u 3anmummre CyMMY YHCIOBOTO psiaa

1 9 27 3"
S — e — et —+
2 36 216 6"
+:1.0

3. HaiinuTe 1 3anumuTe CyMMy YHCIOBOTO psijia
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2 4 2"
1+—+—+...+—+....
3 9 3"

4. 3anuumTe IoCIeI0BaTEIbHO HOMEpa BCEX CXOSIIMXCS PSAOB U3 YUCIIA IPUBEICHHBIX HIKE:

1)Zl+c032n )Z?Z):Jré )Z(]

5. 3aHI/ILHI/ITe MMOCJICAOBATCIIBHO HOMECPA BCCX CXOAAIINXCA PAA0OB U3 YK CJia IIPUBCACHHBIX HUXKC:

(1" &1+c0sPn & 2
n=1 2 n=1 n n:15n

6. 3anummuTe IMOCJICAOBATCIIBHO HOMECPA BCCX CXOAAIINXCA PAA0OB U3 YK CJIa IIPUBCACHHBIX HUXKC:

© n © ©
1 n+2 n
DIHEI IR
n=1 n=1 n+ n=1
7. 3anummTe NoCIe0BaTeIbHO HOMEpa BCEX CXOSIIMUXCA PSAOB U3 YUCIIA IPUBEICHHBIX HIKE:

1)ZZ )isnS 3 3)Z( 1) smn

8. 38.1'II/IH_II/ITC HOCHG,Z[OBaTeJ'ILHO HOMEpa BCCX CXOANUXCA PAAOB U3 YN CJIa IPUBCACHHBIX HHUXKC!

2n
1)23 2)Zcos n+7 B)Zlnn

o n

9. 3aHI/IIHI/ITC MOCJIEIOBATEILHO HOMEPA BCEX CXOSAIIUXCS PSJIOB U3 YKCIIA IPUBEACHHBIX HUXKE!

1)2 2)23’”2 )Z()

10 38.1'II/IH_II/ITC IMOCJICA0OBATCIIbHO HOMEPA BCCX CXOIAIMMNXCA pAAOB U3 YHClla IIPUBCACHHDBIX
HUWXKCE:

1)2%29”; 2)2n(\/n2 12— n);3)§($)2” |

11. 3anumuTe nocae10BaTEIbHO HOMEPA BCEX CXOASIIUXCS PAOB U3 UNCIIA IPUBEICHHBIX
HIDKE!

o0 2 o0 0
2 5+n, . &1 1
1)Z(m ,2)2(7) ,3)250033.
n=1 n=1 n=1
12. 3amnumure IMMOCJICAOBATCIIBHO HOMCPA BCCX CXOAAIINUXCA PAAOB U3 YK CJIa IPUBCACHHBIX
HHNXCE:

1)2 n+2 2)% 3)22n

13 33.1'II/II_I_II/ITC IMOCJICAOBATCIIBHO HOMCPA BCCX CXOAAIIUXCA PAA0OB U3 YK CJIa TPUBCACHHBIX
HHWXKE:

“2n+3 . &sinn+1 . & 1
1) ,2) ;3)
§4n—1 nZ:; n? nzz‘;né/ﬁ

14. 3anumure MMOCJICAOBATCIIBHO HOMCPA BCCX CXOAAIIUXCA PAJA0OB U3 YK CJIa IPUBCACHHBIX
HHWXKE:
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1)ZSIn n+5 2)2_ 3)2 arctgn.
n=1

15 3aHI/IH_II/ITe IMOCJICA0BATCIIbHO HOMEPA BCEX CXOMAIINUXCA PAA0OB U3 YK Clia IIPUBEACHHBIX
HUWXKC:

1)Z(m n): 2)24 sin2n S)Zl;i/\[

16 3aHI/IH_II/ITe IMOCJICAOBATCIIbHO HOMEPA BCEX CXOMAIUXCA PAJOB U3 YKClia IPUBEICHHBIX
HUWXKC:

1)2 cos3n 2)2 5 S (Wt +3-n?).
- n=1

CreneHHble psiibl U NPUOJIMKEHHbIEe BBIYUCICHNS 3HAYeHNI (DYHKIUH 1 onpeae/ieHHbIX
HHTErpajioB

1. Ckonbko HYXXHO B34Tb YWICHOB pAa

2 n
X X X

=l =t — .+ —+...
121 n!

o -1
4TOOBI HAUTH YuciIoO € ~ ¢ TouHoCcThIo 70 0,017

2. CKOJIBKO HY)KHO B35ITh YWICHOB psijia

X X X"
Y=l = — .+ —+..
21 n!

yTOOBI HAWNTH YHUCIIO e‘]/ ¢ ToyHocTthkio 0 0,017

3. CKOJIbKO HYXKHO B3SITh WICHOB psijia
2 n

X 1 X
INA+X)=X——+...+(-D)" 12—+,

2 n
4T06BI HaliTH uncio IN2 ¢ TounocTsio 10 0,01?

4. CKOJBKO HY)KHO B3SITh WICHOB psijia
3 2n-1
X X 1 X
sinx==——"—+...+(=)"*?
1 3l @n-11"

uT06s! HaiiTi uncio SIN0.5 ¢ rounocTio M0 0,01?

5. CKOJIBKO HYKHO B35Th WICHOB psija
2 4 2n

COSX=1—X—+X—+...+(—1)n
21 41 (2n)!

qro6s! Haitti uncio CO0S0.5 ¢ Tounoctsio o 0,01%e 6. Haiture paanyc CXOAMMOCTH

n
CTEIICHHOTO psAaa Z X
n=1
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0 n

X
7. Haiinute paanyc CXOJIMMOCTH CTENEHHOTO psiia E o
n=1" 2

o0

. n X\n
8. Haiinure paanyc CX0IUMOCTH CTEIIEHHOTO psija Z—l(z) .

o 0]
. n,n
9. Haiinure pagnyc CXOAMMOCTH R crenennoro psioa 23 X" . B oTBeTe yKakuTe 3HaUEHUE
n=1
3R.

10. HaiiguTe paanyc cX0AMMOCTH CTEIEHHOTO psijia

11. Haitgute paanyc cXOAUMOCTH CTENIEHHOTO psiia Z

12. HaiimuTe paguyc CXOIMMOCTH CTEIICHHOTO psijia Z

13. Haiigute paanyc CXOAUMOCTH CTEIIEHHOTO Psiia
. 2 (x=2)"

14. Haiigute paanyc cX0AUMOCTH CTEIIEHHOTO psaa z—
3 o (x=7)"

15. Haitaute paguyc cXOAMMOCTH CTEIIEHHOTO psifa Z— .

16. HaiiguTe paanyc cXOAUMOCTH CTEIIEHHOTO psia Z

y < (x=5)"
17. HaliguTe pagnyc cCXOOQUMOCTH CTETIEHHOTO psjia ZT .
n=1

18. Hcnionb3ys paznoxenne QyHKINN e’ s psa MakiiopeHa, BBIYMCINUTE TPUOIHKEHHO e le
tounoctero 1o A =0.01.

19. Ucnionb3ys paznoxenne pynkuun COS X B psg MakiopeHa, BEIYUCINUTE PHOIMKEHHO
coslc rounocteio o A =0.01.

20. Vicnions3ys tabmuusoe pasnoxenne dyukiun (L+ X)¥ B psa Maknopena, Beraucinre

IPHUOJIUKEHHO \/H ¢ tounocteio 1o A =0.001.

21. Ucnonb3ys Tabanunoe pasnoxkenue Gpynkmun (1+ X)a B psa MaknopeHa, BBIYHCIINTE

IPUOIHKEHHO \3/ 30 ¢ tounocteio o A =0.001.
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22. Ucnonb3ys Tabanunoe pasnoxkenue Gpynkmun (1+ X)a B psil MakiopeHa, BEIYHCIIATE

IPUOITHKEHHO \/@ ¢ tounoctbio 1o A =0.001.

23. Pa3noxuB noapIHTErpaibHy0 QYHKIHUIO B psig MakiiopeHa, BBIYUCINUTE TPUOTHKEHHO

1
2
I/IHTeraJ'IJ.e X dX ¢ Tounocteio 1o A =0.0001.
0
24. PaznouB MOABIHTETPANTBbHYIO (PYHKIHIO B psii MakiopeHa, BBIYUCIUTE PUOIMKEHHO
0.5
dx
MHTETpa I 7 ¢ Tounoctsio 1o A =0.001.
o 1+X

25. PaznouB MOABIHTErpANbHYIO (QYHKIUIO B psii MakiIopeHa, BBIYUCIUTE TPUOINKESHHO
0.25

MHTErpa I In(1+ x/;)dx ¢ tounocteio 1o A =0.001.
0

J/IBOITHOI HHTErpaJ

1. Beruncnure 1BOMHON MHTErpaj

[[ (x+5y)dxdy, D={(x;y)|0<x<1,0<y<1}:

2. Beruucnure 1BOWHON MHTErpaj

.UUI+W+QMKW,D:ﬂmyNZSXSAOSys@
D
3. BerunciauTe A1BOMHOM MHTETpal

ﬂ (X+ y)dxdy, rie D —MHOXecTBO TOYEK IUIOCKOCTH, OIPAHUYEHHOE JIHHUSIMU
D

2
y=X,y=X".
4. BerunciauTe ABOMHON MHTETpA

” 4>q1dxdy, rae D —MHOkecTBO TOUEK IUNIOCKOCTH, OTPAHNYEHHOE IPSIMBIMU
D

X=1y=XYy=3X.

5. Beruuciaure nBOMHON MHTErpasl

—X
J I 27 dXdy,rJ:[e D —MHOXecTBO  TOYEK  IJIOCKOCTH, OTPAHUYEHHOE  MPSMBIMU
D

Xx=0;x=In2;y=x;y=x+1.

6. Berancnure ABOHHON MHTErpal

I Xy dxdy , rne D —MHOXeCTBO TOUeK MIOCKOCTH, OTPAHHYEHHOE JTUHUSAMU
D

y=0,y=1-x°.

7. Beraucnute qBOMHON MHTETpalt:

J‘J-X dXdy , THE D —MHOeCTBO TOYEK IIJIOCKOCTH, OTPaHUYCHHOC JINHUAMUA
D
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X=-1Xx=2,y=x+2,y=x".
8. Beruucnure nBOWHON MHTErpas, MEPEeX0/sl K MOISIPHBIM KOOPUHATAM:

J :H(4x2 +4y? +6)dxdy , rre D=((X;y): X2 +y2 <1).
D

B otBere ykaxuTte 3HaueHUE J / TT.
9. Beruucaute qBOMHON HHTErpall, Iepexo/is K MOJISIPHBIM KOOPIMHATAM:

J= “(S«IXZ +y? —2)dxdy, rae D =((x;y): X%+ y?<4).
D
B otBeTe ykaxure 3nauenue J /7.

IIpniio:keHusi ABOMHOTO HHTErpaJia

1. Haifnure cyMMy KOOpJIMHAT IIEHTPA TSHKECTH OJHOPOIHOTO TPEYroJbHUKA, OTPAHHUYEHHOTO
PSIMBIMU:

x+y=1 x=0; y=0.

2. Beraucnure opAuHaTy yO LHCHTpPA TAKCCTU OI[HOpOI[HOﬁ IIJ1aCTUHBI, 3aHI/IMaIOHleI>'I BCPXHIOIO

IIOJIOBUHY Kpyra: X2 + y2 <25,(y >0). B orBere ykaxwuTe 3HaueHNUE 3Yp-

3. Brrumcaure OpAUHATY yO LOCHTpPA TAXKCCTU OI[HOpO)IHOﬁ IIJIaCTUHBI, SaHI/IMaI-OH_Ieﬁ BCPXHIOIO

IIOJIOBUHY Kpyra: X2 + y2 <9,(y >0). B orsere ykaxure 3HaueHHE TYo-

4. Bpruuciaute opAuHaTy yO LHCHTpPA TAKCCTU OI[HOpOI[HOﬁ IIJ1aCTUHBI, 3aHHMaroIeH BCPXHIOIO

IIOJIOBUHY Kpyra: X2 + y2 <4,(y >0) . B orBere ykaxure 3HaucHHE 37Yp-

5. BeluncInTe MOMEHT HHepuuH JyKBaJpaTa CO CTOPOHOH @ = 2 OTHOCHTEIBHO OCH,
IPOXOAIIEH Yepe3 ero BepUIMHY NEPIIEHAUKYIISAPHO K IMIIOCKOCTH KBaapara. B oTBere ykakuTe
3Hadenue 3J .

6. BeUMCIMTE MOMEHT HHEPIUH OJHOPOIHOMN IIACTUHEI B (JOPME NPSAMOYTOJIHLHHUKA,
orpannuennoro npsaMbivu X =0,X =2,y =0, Y =3 oTHOCHTENBEHO Havana KOOPAMHAT.

7. BBIYHCIHTE MOMEHT HHEPIHH J () OJHOPOIHOIT ITACTUHEI B (JOPME MPSIMOYTOIbHHKA,
OrPaHUYEHHOIO IPSAMBIMU X = O, X=1, y= 0, y= 2 OTHOCHTENIFHO Hayajia KoopauHar. B
OTBeTe yKaxuTe 3HaueHne 3J .

8. BbIYMCINTE MOMEHT HHEPIIUHE OTHOCUTENBHO OCH X IS OJHOPOIHOMN ILIACTUHBI B (POPME
TPEYToNbHHUKA, 06pa30BaHHOIO MpsAMbIME X + Y =2, X =2,y = 2. TIpeacTaBbTe 4epTex.

9. BeramciMTe MOMEHT HHEPIHH J 5y KBaapaTa co CTOPOHOH A = 2 OTHOCHTEJBHO OCH,
IpOXOAIIEH uepes ero BeplUIMHy NEPIEHANKYIISPHO K MIIOCKOCTH KBaaparta. B oTBeTe ykakuTe
3HadeHne 3Jyg .

Kpusosmneiinbiii naterpan. @opmyJa I'puna (0 cBsI3u KPUBOJIHHENHHOT0 M IBOMHHOIO
HHTEIrpaJjioB).

1. [Tpumensist opmyny ['puna, BeluCINTE HHTETpA
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J= [jj—xzydx +xy’dy o oxpyxnoctu C:X° + Yy’ =4,
C

J/r.

npoberaeMoii MpoTUB X0/1a YaCcOBOM cTpenku. B oTBere 3anuiuTe

2.  Haiinure KpUBOJMHENHBI MHTErpaj OT BEKTOPHOTO MO IE(X; Y) Buons kpusoii L(t)
B HalpaBJIeHUH Bo3pacTanus napamerpa { :

F(Xy)=(y;x+Yy); L:x=t,y=t,0<t<1.
3. HaiiguTte KpUBOJMHENHBIH HMHTErpan OT BEKTOPHOTO MO IE(X; Y) Bnoms kpusoii L(t)

B HanpaB/eHUu BospacTtanus mapamerpa t: F(X;y) = (X; y2) Lix=t?, y=1,0<t<1.

4. HaiinuTe xpuBonuHeiinpiii uuTerpan ot sekropuoro nons F(X;Y) smons xpusoit L(t)

B HanpaBIeHuu Bospactanns napametpa t: F (X y) = (X;y?);L:x=t,y =t%,0<t<1.

5. Haitnute kpuBoauHelnbIil unTerpan ot sektoproro nojis F(X;Y) srosns kpusoit L(t)

B HAITPpaBJICHHUHW BO3pPaCTaHUs IIapaMeTpa t .

F(xy)=(y;x+Yy);L:x=t? y=t,0<t<l.

6. Haitute kpuBoauHelnbIil uuTerpan ot sekropHoro nojis F(X;Y) srosns kpusoit L(t)

B HalpaBJICHUH Bo3pacTanus napamerpa 1 : |E(X; y) =(X; y2) Lix=t,y=1,0<t<1.

7. BeruucnuTe KpUBOJIMHEHHBIA HHTETpaT
j 2xydx — x>dy
Loa

BJIOJIb IIPSIMOH L, , BBIXOZSIIIEH M3 HAYaa KOOP/MHAT O(O; 0) ¥ 3KaHYMBAIONIEHCS B TOUKE

A(2:1).

8. Beruncnure KpUBOJIMHENHBIH HHTErpall
j 2xydx — x>dy
Loa
BIOJIb apaboisl L, , ocbo cuMMeTpun koTopoit siBisiercst OY

BBIXOJANIEH U3 Havaaa KOOPAUHAT O(O; 0) M 3aKaHYMBAIOIICHCS B TOUKE A(Z;l) .

9. Beruncnute KpUBOJIMHEHHBIA HHTETpaT
j 2xydx — x>dy
Loa
BIOJIb apabois Ly, ocbro cumMMerpuu KOTOpOit siBisieTcst OX

BBIXOJAIIEH U3 Havaaa KOOPAUHAT O(O; 0) ¥ 3aKaHYMBAIOIICHCS B TOUKE A(Z;l) .
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10. Beruucnure KpUBOJIMHEHHBIN HHTETpAT
j 2xydx — x>dy
Loa

Broub omanoit L, = L, , (e B(Z;O) )1

BBIXOAIIEH U3 Hauaaa KOOPAUHAT O(O; 0) M 3aKaHYMBAIOIICHCS B TOUKE A(Z;l) .

11. BeruncnuTe KpUBOJIMHEWHBINA UHTErPa
_[ 2xydx — x*dy
Loa

Boub omanoit Ly = L., , (roe C (0;1)),

BBIXOJAIIEH U3 Hauana koopaunat O (0; 0) Y 3aKaHYMBAIOIICHCS B TOUKE A(Z;l) )

12. BeruucnuTe KpUBOJIUHEHHBIM HHTETPa
_[ 2xydx + x*dy

Loa
BJI0JIb PA3JIMYHBIX ITYTEH (CM. MPEbI Iy IpUMEp), BEIXOASIINX U3 Havana

KOOpZ[I/IHaTO(O; 0) 1 3aKaHYUBAIOIIUXCS B TOUKE A(Z;l) :

a) mpsamoit L, = L, ;
6) napaboust L, , ocbro cummerpun koropoii ssistercs 0Y ;
B) mapabouns! L,, oceto cummerpun kotopoii siBisiercst OX ;

r) nmomanoit L, = L, , rae B(Z;O):
n) nomanoit Ly =L, rae C (0;1).

3agaHus 17151 KOHTPOJIBbHOI padoThI:

Tema 4. luddepenunanbubie HCHUCICHUS PYHKIMH OJHOH NepeMEeHHOM

3ananne. Berancouts npenen yskimu T B Touke @ ¢ momomsio pasw JlonmTans.

1 f(x):@(;“zx, a=0.
2. f(x):%, a=0.

3 1:()():6sin2)z<3—12x’ 220
A f(x):@(gl_zx, a=0.
5, f(x):w, a=0.
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In(1—3x) + 3x

6. f(x)= > , a=0.
X
-5x
7. f=2 1 4_q,
X
8 f(X):arcsm43x—4x’ a-0.
X
0. f(x)=23NX=0X o g,
X
10. f(X):Zln(lJrOZ,Sx)—x’ a-0.
X
-1
11. f(x)_— a=1.
In x
12 f(x)=YAFX=2 4 g
X
13. f(x):w’ a=_2
X+ 2
2
14, F() =53 a- 2
sin“(x—3)
15, f(x)=2——1 a=o.
sin 2x

Tema 11 : YucsioBblie psiabl.

3ananmue . Haﬁnme CyMMYy psifa.

)z9n +12n 5
)Z 9n? —12n 5

D

n? —6nn 8

+00 9
) 2_1:9n2+21n—8'

)Z

< 4n? +8n+3

)249n —28n 45

)Z9n +3n 2

44



+00 6
8 .
) Z49n2 —7n-12

n=1
+00 1
9) 2—.
~n°"+n-2
10) J

“~36n°—24n-5
11) > 4

~An® +4n-3
+00 9
12 .
) nzzll%z +3n-20

+00 6
13 .
) nz_1116n2 —8n-15

+00 5
14 .
) Z;ZSnZ +5n—6

+00 6
15 _
) nz_;‘ 4n? -9

Kontpomupyemsie komnerennuu. OITK-1, OITK-3
OrnieHKa KOMIIETEHIIUN OCYIIECTBIISIETCS B COOTBETCTBHUH C TaOIuIEeH 4.

Bonpocs! 1151 NOATOTOBKHU K IK3aMeHY

1 .KacarenpHas INIOCKOCTh U HOPMaJIb K IIOBEPXHOCTH.

2. TuddepenurpoBanue cI0KHOU QyHKINU.

3.YacTHble Mpou3BoAHbIE U U (DepeHIIaTbl BEICHINX MOPSIKOB.

4.®opmyna Teimnopa.

5.KBagpatuunas ¢popma Broporo auddepenunana: marpuiia ['ecce u ee onpenenuTens.

6.Kputnueckue 1 ctaiimoHapHble TOUKU (PYHKIUNA MHOTHX EPEMEHHBIX.

7.JIokanbHbIN SKCTpEMYM, HEOOXOUMOE U JJOCTATOYHOE YCIIOBHUSI.

8.YcnoBHbI 3kcTpemyM. OyHkuus Jlarpanxa.

9.IlepBoobOpasnas oT GpyHkimu. HeonpeaeneHHbI HHTETpal U €r0 CBOWCTBA.

10.MeToxa MoaCcTaHOBKH B HEOTIPEACIICHHOM UHTETpalie.

11.Meton 3amMeHBI IEPEMEHHOI B HEONIPEAEIIEHHOM HHTErpajle.

12.MeToa UHTETpPUPOBAHHUS 10 YACTSIM B HEOIIPEJIETICHHOM UHTErpalle.

13.MHTerprpoBanue ApoOHO-PAMOHANIBHBIX (YHKIUH.

14.HTerpupoBaHue NpocTeHINX TPUTOHOMETPUUYECKUX (PYHKIIHH.

15.0npenenennslil uuTErpai. JlocraTouHOE yCIOBUE CYLIECTBOBAHMS.

16.CBoiicTBa ONpeaeIeHHOro HHTETpaa.

17.®opmyna HeroTona-JleiiOHuma.

18.MeTo MOACTAaHOBKH U 3aMEHBI IEPEMEHHON B ONPEIETIEHHOM HHTErpaie.

19.HecoOcTBeHHbIE HHTETPABI.

20.I'eomeTprueckne NMpUIIOKEHUS ONPEAECICHHOIO HHTETpalla: IJINHA 1yT'M KPUBOM.

21. 'eomeTpHruecKue MPUIOKEHHS ONPEIEICHHOr0 HHTETpaja: IUIOIMab MI0CKOH (purypsl,
OTpaHUYEHHOU IBYMsI 3aJaHHBIMU KPUBBIMHU.

22. 'eomeTprueckue MpUIOKEHHSI ONPEIEICHHOT0 HHTErpajia: 00beM Tesa BpalleHuUsI.
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23. T'eomeTpuydecKre MPUIIOKEHUS OTMPEEIIEHHOT0 HHTErpaa; MI0MIals TOBEPXHOCTH
BpaIICHHUS.

24.OCHOBHBIE TTOHSITHUS O YUCIOBBIX psAax.

25.J1Ba mpu3HaKa CpaBHEHUS TSI IOJIOKUTEIBLHBIX YUCIIOBBIX PSIOB.

26.11puznak JlanamGepa a5l MOJIOKUTENBHBIX PS/IOB.

27 .VInTerpaibHbIi TPU3HAK CXOAMMOCTH ISl TOJIOKUTEIIBHBIX PSAJIOB.

28.ITpu3nak JleliOHuUIA 1S 3HAKOYEPEAYIOLTUCS PSIOB.

29.IlpuznHak AGens.

30.Teopema Abemnst 0 CXOIUMOCTH CTEIICHHOTO psijia. Pannyc u MHTEpBaiI CXOIMMOCTH
CTETNEHHOTO psija.

31.Psan Teinopa.

32.I1pubGim>keHHbIE BEIYUCICHUS C TIOMOIIBIO PSAIOB.
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