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1. MACHHOPT ®OHJA OINEHOYHBIX CPEJACTB

1.1. Ob6aacTh NpUMEHEHUS

®onn  oneHounbix cpeactB (DOC) — HeoThemiemas dYacTb pabouei
IpPOrpaMMbl TUCHUIUIUHBL (MOIyJsl) «MaTeMaTU4eCKui aHajau3» U IpelHa3HaueH
JUISL KOHTPOJIE M OLICHKH O00pa3oBaTEIbHBIX JTOCTHXKEHHI CTYIEHTOB, OCBOMBIIMX
[porpamMmy JTUCUUIIIUHBL (MOIYJIS).

1.2. llesn u 3aga4u GOHAA OLIEHOYHBIX CPEACTB

eapr ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKH OOYyYarOIIErOcs
tpeboBarmsiM  PI'OC  BO  OakaiaBpuar MO  HAMpaBICHUIO  TOATOTOBKH
01.03.01 Maremaruka, yTBEpKACHHBIM IpPHUKa30M MuHUCTEpCTBA OOpa3oBaHUsA U
Hayku Poccuiickoii @enepanuu ot 10 ssuBaps 2018 r. Ne 8 (¢ U3MEHEHUsIMH U
JOTIOJIHEHUSIMH ).

1.3. Ilepeuenr kommnereHumii, GopMupyeMbIX B MpoLecce OCBOEHHS
OCHOBHOI1 00pa30BaTeIbLHON MPOrPaMMBbI

[Ipouecc OCBOEHHMs NHMCLMIUIMHBI HAIPaBiI€H HA OBJAJACHUE CIEAYIOIIHMU
KOMITETEHIIUSIMH:

Koa mo ®I'OC BO ‘ NuaukaTop A0CTHKEHUSA
ITpodeccronanbHbIe
OIIK-1 — Crniocoben npumeHaTh | OIIK-1.1. IloHnmaer 3HaueHUE HAKOIJICHUS
(dyHIaMeHTallbHble 3HAHUA, IOJy4YeHHble B | QyHIaMEHTaJIbHBIX 3HaHUH B  obOjactu
obmacTu MaTE€MaTHYECKUX 51 (unm) | MaTeMAaTUYECKUX U (WIN) €CTECTBEHHBIX HAyK,
€CTeCTBEHHbIX HayK, M HCIIOJIb30BaTh MX B | U HCHOJb30BaTh HX B MpohecCHOHATbHOU
Ipo(eCCUOHATILHOMN 1EATEIbHOCTH. JIeSITEJIbHOCTH.
OIIK-1.2.  VMmeer  mpexacraBieHue 00
WCIIOJIb30BaHNN (PYHIAAMEHTAJbHBIX 3HAHUU B
obrnactu MaTeMaTUYECKUX u (wm)
€CTECTBEHHbIX HayK, M HCIOJb30BaTh HX B
npo¢ecCHOHATBHOMN 1 TETbHOCTH.

1.4. Dranbl (opMHpPOBAHUS KOMIETEHUMH W CPeACTBA OIEHUBAHUA
YPOBHsI X ¢)OPMHPOBAHHOCTH

Jransl popmupoBanus komnereHuuii | Komnerenuun KoHTpo/ibHO-011¢HOYHBIE
cpejacTBa / cnocod
OLlCHUBAHUS
Pasznea 1. BeengeHue B MaTeMaTHUECKUHI OIIK-1. e KOHTpOJIbHAs paboTa;
aHaIu3 e UWHIUBUJyaAJIbHbBIC 33JIaHUS;
e TEOPETUYECKUH OIpOC.
Paznen 2. Huddepenmmansroe | OITK-1. e KOHTpOJIbHAs paboTa;
ucurcieHne pyHKIUU OHOM IepeMeHHON e UHIUBUJyaAJIbHbBIC 33JIaHUS;
e TEOPETHYECKHH OIpOC.
[Tpomexyrounas arrecranus (1 cemectp) | OIIK-1. 9K3aMeH (MTMChbMEHHBIN )
Pasgen 3. HurerpanbHoe wucuucnenne | OIIK-1. e KOHTpOJIbHAs paboTa;
(bYHKIMHU OJTHOM IepeMeHHON e UHIUBUJYaAJIbHbBIC 33JIaHUS;
e TEOPETHYECKHH OIpOC.
[Ipomexxyrounas arrectauus (2 cemectp) | OIIK-1. 9K3aMeH (TMChMEHHBIN)




Pasznea 4. Paan1 OIIK-1. e KOHTpOJIbHAs paboTa;

e VHIWBHYaJbHBIC 32/IaHNUS;

e TEOPETUYECKUH OIpoC.
Pazpens. [luddepenunansnoe OIIK-1. e KOHTpOJIbHAS paboTa;
ucuuciaeHne (PyHKIUN HECKOIBKIX e UMHAMBH]IyaJIbHBIC 3a/1aHUS;
TIEPEMEHHBIX e TEOPETUYECKUI OIpOC.
[Tpomexyrounas arrectauus (3 cemectp) | OIIK-1. 9K3aMeH (MTUChbMEHHBIN )
Paznen 6. Unterpansnoe wucuucienue | OIIK-1. e KOHTpOJIbHAs PaboTa;
(bYHKIMH HECKOJIBKUX TTEPEMEHHBIX e UMHAMBHIyaJIbHBIC 3a/1aHUS;

e TEOPETUYECKUH OIpOC.
[Tpomexxyrounast arrectanus (4 cemectp) | OIIK-1. 9K3aMeH (ITMChMEHHBIN )
KypcoBas padora (3 cemectp) OIIK-1. 3aIuTa KypcoBOoi padoThI

1.5. Onucanne nokasaresneil GopMUpPOBAHUS KOMIIETEHIIUIH

Koa n IMoka3aresu 10CTHKEHHSI KOMIIETEHUMHA (3HATh, YMeTh, BJIA/1eTh)
HauMEeHOBaHHe

KOMIIeTEeHIIU U

OIIK-1 — CriocoOeH |3HATh: OCHOBHBIC TOHSTHS, OMPEACICHUS, JEMMBbI, TEOPEMbI U METOJbI
MIPUMEHSATD MaTEMaTHUCCKOTO aHAIN3a;

(dyHIlaMEHTaJIbHBIE |yMeTh: HCIIOJIb30BaTh METOAbl MAaTeMaTUYECKOro aHallu3a; pelaTh
3HAHUS, TUTIOBBIC 33J1a4H; 0Opamarhcsi K MHGOpMaIMOHHBIM cucteMaM (MHTepHeT,
MOJIy4YCHHBIE B MareMaThueckass — JuTeparypa) g TONOJHEHUs W yTOYHEHUS
obOnacTu MaTeMaTUIECKUX 3HAHWM;

MaTeMaTHYECKUX U [BJaJAeTh:  HaBbIKAMH  HAYYHO-HMCCIICJIOBATEIIBCKOTO  aHaIW3a W
(I/IJ'II/I) CCTCCTBCHHBIX MOACIUPOBAHUSA, HABBIKAMU [MPAKTUYCCKOI'O MCIIOJIBb30BaHUA 0a30BBIX
HayK, 1 BHAHUI U METOJIOB MAaTEMaTHYECKOTO aHATN3a.

HUCITIOJIB30BATh UX B
npodeccnoHanbHOM
JeSITeIIbHOCTH.

1.6. Kputepuu oueHUBaHUSI KOMIIETEHUMI Ha Pa3HbIX 3Tanax MX
(popmupoBanus

Bun yuebHol paboThl KonmnuectBo Oanion
1 cemectp
Teopernuecknii orpoc Nel 5
KonTponbHas pabota Nel 10
WHauBuyanbHbIe 3a1aHUs 10
Teopernuecknii ornpoc No2 5
KonrtposnbHas pabora Ne2 10
OKk3aMeH (MMCbMEHHBII) 60
Hroro 3a 1 cemectp: 100
2 ceMecTp
KonTponbnas pabora Nel 15
Teopetnuecknii onpoc Ne 1 5
VHauBuyalibHBIE 3aaHUS 5




Teopetnueckuit onpoc No 2

Konrtposnbnas padora Ne2 20
DK3aMeH (MMChbMEHHBIN ) 50
Wtoro 3a 2 cemectp: 100
3 cemecTp

Kontponbnas pabora Nel 10
Teopernueckuii onpoc Nel 5

NunuBuyanbHbIe 3a1aHUS 10
Konrpomnbnas padora Ne2 10
Teopernueckuit onpoc Ne2 5

Kontposbnas padora No3 10
DK3aMeH (MMCbMEHHBIH ) 50
Uroro 3a 3 cemectp: 100

4 cemecTp

KonTponbnas paborta Nel 15
Teopernueckuii onpoc Nel 5

Kontposnbnas padora N2 15
Teopernueckuit onpoc Ne2 5

WuauBuayaibHbBIC 3a1aHAS 10
Dk3aMeH (MMCbMEHHBII) 50
Uroro 3a 4 cemectp: 100

HaxonureabHasa cucreMa oneHuBanud mo 100-0abH0M mKaJje

100-
0a/lIbHAA
HIKAJIa

Yerpipexodair-
JbHAsl CHCTeMAa
OlleHUBAHUS
IK3aMeHa

BykBennas mkasna, coorsercrByromas 100-
0a/lJIbLHOM IKaJsIe

Cucrema
OLICHUBAHUSA
3adyera

90-100

OTIIMYHO

A — OTJINYHO — TEOPETUYECKOE COJIEpKaHnE Kypca
OCBOCHO MOJIHOCTHI0, 6€3 MPoOesoB; He0OXOAUMbIE
MPaKTUYECKHE HABbIKU PabOTHI C OCBOCHHBIM
MaTepHraaoM c(hOpMHUPOBAHBI; BCE
MpelyCMOTPEHHbIE MPOrpaMMoi 00ydeHus
yueOHbI€ 3a7]aH1s BBIIIOJIHEHBI, KAUECTBO MX
BBITIOJTHEHHS OLIEHEHO YHCIIOM 0aioB, OJM3KUM K
MaKCUMaJIbHOMY

Xopor1o 83-89

B — oueHb XOPOIIO — TEOPETUYECKOE COIEPIKAHUE
Kypca OCBOEHO IOJHOCTBIO, O€3 IpOo0OeoB;
HeoOX0IUMbIE TPAKTUUECKHUE HABBIKU PabOTHI C
OCBOEHHBIM MaTe€pHaoM B OCHOBHOM
c(hOopMUPOBaHbI; BCE MPEIYCMOTPEHHBIE
porpaMMoil o0yueHus: yueOHbIe 3a1aHuUs
BBITIOJTHEHBI, KAYECTBO BBIMOJIHEHUS OOJBIIMHCTBA
M3 HUX OLIEHEHO YUCIIOM 0aJlIoB, OJIM3KUM

K MaKCUMaJIbHOMY

Xopoio 75-82

C — XOpoIII0 — TEOpPETHYECKOE COJIepIKaHNe Kypca
OCBOCHO TTOJTHOCTBIO; HEKOTOPHIC MPAKTHUECKUE
HaBBIKH PabOThI C OCBOCHHBIM MaTepUAIOM
c(OpPMHPOBAHBI HEAOCTATOYHO; BCE

PEeyCMOTPEHHBIE TPOTPaMMOil 00yueHUs

3auTeHo




y‘IC6HBIC 3aaHus BBIITOJTHEHBI, KAYE€CTBO
BBIIIOJIHCHWSA HU OJHOI'O M3 HUX HC OLICHCHO
MHWHHMMAJIbHBIM YHCJIOM 6ann03, HEKOTOPBIC BU/IbL
3aJIaHUI BBITIOJIHEHBI C OIIMOKAMH

VY nosnerso-
PUTEIBHO

63-74

D — y1oBIeTBOpPUTEIHHO — TEOPETUIECKOE
coJiepKaHue TUCIUILTIHBI OCBOCHO YaCTUYHO, HO
po0eITbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE00XOAMMBIE IPAKTUYECKHE HABBIKU PaOOTHI

C OCBOCHHBIM MaTepHajIOM B OCHOBHOM
c(hOpMHUPOBAHBI; OOJBITUHCTBO
IPEAYCMOTPEHHBIX IPOTrpaMMOil 00ydeHus
y4eOHBIX 3aJaHUi BBIIIOJHEHO, HEKOTOPHIE

13 BBIIOJHEHHBIX 33/IaHUH, COJIEPKAT OMNOKH

YnosnerBo-
PUTEIBHO

50-62

E — nmocpencTBeHHO — TeOpeTHYECKOE
COJIepKaHUE Kypca OCBOCHO YaCTHUYHO;
HEKOTOPBIC MTPAKTUICCKIE HABBIKU PAOOTHI

He chopMUPOBaHBI, MHOTHE TPETYCMOTPEHHbBIE
MIPOrpaMMoii 00y4deHus yaeOHBIC 3a1aHus

HE BBITIOJTHECHBI JTMOO Ka4eCTBO BBHITIOJTHECHUS
HEKOTOPBIX U3 HUX OIEHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHHMAJIBHOMY

Heynosnerso-
PHUTENBHO

21-49

FX — Hey10BI€TBOPUTEIEHO — TEOPETUUECKOE
COJIep)KaHUE Kypca OCBOCHO YaCTHUYHO;
HE00XOAMMBIC TIPAKTUIECKHE HABBIKU PaOOTHI
He c(OPMUPOBAHBI; OOIBITHHCTBO
MPEYCMOTPEHHBIX TIPOTPaMMON 00yIeHHS
y4eOHBIX 33J]aHUi HE BBINOJIHEHO MO0 KayeCTBO
WX BBITIOJIHEHUS OIIEHEHO YHCIIOM 0aJlIoB,
OJMU3KUM K MUHMMaJIbHOMY; IIPU
JOTIOTHUTEIILHON CaMOCTOSATEILHON padoTe HalT
MaTepHalioM Kypca BO3MOXKHO MOBBIILICHHUE
Ka4yecTBa BBIMTOJHEHHsI YU€OHBIX 3aJaHUi

Heynosnerso-
PHUTEIIBHO

0-20

F — Hey10BIIETBOPUTEIIBHO — TEOPETUYECKOE
coJiep’KaHue Kypca He OCBOEHO; He0OX0IUMbIE
MPaKTUYECKHE HaBBIKU PaOOTHI

He c(hOPMUPOBAHBI; BCE BHIMOJIHEHHBIE YUeOHbBIE
3aJjaHus coJiepXkKat rpyOble OmIOKH,
JIOTIOJTHUTENIbHASI CAMOCTOSATEIbHAs paboTa Hajl
MaTepHalioM Kypca He IPUBEJET K KaKOMY-TH00
3HAYUMOMY TOBBIIIEHUIO Ka4€CTBA BHIMOIHEHUS
y4eOHBIX 3aJaHUI

He 3aureno

1.7. O6pasen opopmiieHHsI IK3aMEHANMOHHOT0 O1JIeTa




MHUHHUCTEPCTBO NPOCBEIEHUSA
POCCHHMCKOM ® E1EPALIUU

®EJIEPAJIBHOE
T'OCYJAPCTBEHHOE BIOI)KETHOE
OBPA3OBATEJIbHOE YUPEKJIEHUE BBICIIET'O OBPA30OBAHUSA
«JIYTAHCKHI I'OCYJAPCTBEHHBINA NEJATOr MUECKWIA YHUBEPCUTET»

2024/2025 y4eOnblii rog

HHCTUTYT ®NU3UKO-MATEMATHYECKOI'O OBPA3OBAHMSI,
WH®OPMAIIMOHHBIX U OBCJIY ) KUBAIOIINUX TEXHOJIOT UM

KA®EJIPA ® YHIAMEHTAJIbHOU MATEMATUKH
9K3aMeH (MMMCbMEHHBIN) Mo TUCUUIUTMHE « MaTeMaTHYeC KUl aHATH3»

Kon/mazBanus manpasiennii moarotoBku 01.03.01 «MatemaTukay
O0DO

1 cemectp _
IK3AMEHAIIMOHHBLIU BUIET Ne 0

1. M Ho:KecTBO AeiCTBUTEJIbHBIX YuceJa. MoayJb e iCTBUTEJIHHOT0 YHCJIA U €TI0 CBOMCTBA.

PenmTh HEPaBEHCTBO: ‘xz —5x— 5‘(9 .

2. [IpousBoaHasi CyMMbl, PA3HOCTH, MPOU3BeAeHUSI U YacTHOTO ABYX ¢ yHkuuii. Teopema o
NMPOU3BOJHOM KOMIIO3UIUHU ABYX () yHKIIHIA.

o —5x*
Haiitu y', ecu y = X

3. OnHOCTOPOHHSAS HeNpepPbLIBHOCTh (P yHKIUM B TOUKe. Kiaccupukanus rouexk pa3poiBa.
Haiitu TOukmM paspeiBa (yHKIMH, ONpEeNeJUTh HMX POA U HOCTPOUTH TIpaduk:

1,
f(x)= 4x ,xs2.

xX,x>2

YTBepkeHo Ha 3acemaHnu Kadenpsl QyHIaMEHTATHHOW MaTeMaTHKa, TPOTOKOJI
Ne ot _ 2024 rona.

3aBenyroumii kagenpoit
dbyHIaMeHTaTbHON MaTeMaTHKU Temuukona C.B.

DK3aMeHaTop Temuukosa C.B.







2. KOHTPOJIBHO-OLIEHOYHBIE CPEJACTBA

2.1.0OneHoYHbIE CPEACTBA TEKYIIEr0 KOHTPOJIs (TUIIOBBIE)

Cemectp 1
Bonpocekl k TeopeTnueckomy ordery Ne 1
1. MHOXecTBO AEMCTBUTENBHBIX yncen. Moaylb JEHCTBUTENBHOIO YUCIIA U €70 CBOWCTBA.
2. OrpaHv4YeHHbIE M HEOTPAaHWYCHHBbIE MHOXKECTBA Ha 4YHUCIOBOM mpsiMol. [lpusHak

»

bt

10.
11.

12.
13.

14.

15.
16.

17.

18.
19.
20.
21.
22.

23.

24.
25.
26.
27.

28

OTPaHUYEHHOCTH MHOKECTBA.
[Tonstue Gpynkuuu u cnocoOsl ee 3aganus. JleiicTBus Haa QyHKIUAMU.
MoHOTOHHBIE (YHKIMH Ha YHUCIOBOM HPOMEXKYTKE. YeTHble M HEYEeTHbIC (DYHKIUH.
[Tepuoauueckue GyHKUIUU.
I'padux pyHkmu. DnemMeHTapHbIe TpeoOpa3oBaHus rpaduKoB.
OKpecTHOCTh TOUKHM Ha YMCIOBOM npsiMol. [IpenenbHble Toukn MHOXecTBa. [loHsTHE Ipenena
(YHKINU B TOYKE U €T0 TEOMETPHUIECKUNA CMBICIT.
[lepBpiii 3amevaTenbHBIA Mpefen (JeMMa O BCIIOMOTaTeNIbHBIX HEPaBEHCTBAX; TeOpeMa O
[IEPBOM 3aMEUaTeNIbHOM Ipeeie).
Teopembl o0 mpenenax (TeopemMa O EAMHCTBEHHOCTH IMIpejeNia; TeopemMa O MpeaeibHOM
[IEpPEX0/I€ B HEPABEHCTBAX ).
Teopembl o0 mpenenax (Teopema O TMpezAele MPOMEXKYTOUYHOW (yHKIMHU;, TeopemMa 00
OTPaHUYEHHOCTH (PYHKITMH, UMEIOIIEH KOHEUHBIH Mpe/e).
[Ipenesnsl CyMMBI, pa3HOCTH, IPOU3BEACHUS U YACTHOTO JIBYX (DYHKILIUH.
[Ipenen  ¢ynkumm 1pu  aprymeHre, crpemsmemcs K oo, Ilpegen  udmcioBoit
IIOCJIEI0BATEIbHOCTH.
beckoneuno manbie GyHKIUM U UX cBolicTBa. CpaBHEHHE OECKOHEUHO MAJbIX (QYHKIUI.
beckoneuHo Oonbiine (yHKIMM M OeCKOHEUHbIE Npezenbl. TeopemMa O CBA3M IMOHATHA
0eCcKOHEYHO 0OJBIION (QYHKIIMH C TOHATHEM OECKOHEUHO Majlol (DyHKIUU.
Brruucnienue npenena cyMmbl, pa3HOCTH, IPOU3BEIEHUS U YaCTHOTO ABYX (PYHKIMH B 0COOBIX
CIIyYasix.
OKBHMBAJICHTHbIE OECKOHEUHO MaJible (DYHKIIMM U BBIYUCICHUE C UX TTOMOIIBIO MTPEIENIOB.
OpnocroponHue npenensl GyHkui. Teopema o CBA3M MOHATUN OJHOCTOPOHHHUX IPEIENIOB C
MOHATHEM OOBIYHOTO MIpeena.
AKcHOMa HEIpepbIBHOCTH MHOYKECTBA JECHCTBUTEIBHBIX YHCEN. TOYHBIE TPaHUIbI YHCIIOBBIX
MHOKECTB. TeopemMbl O CYLIECTBOBAHMM TOYHOW BEPXHEHM M TOYHOM HWXHEW I'PaHULl U HUX
CBOMCTBAx.
Teopemsl 0 npeese MOHOTOHHOW YMCIIOBOM MOCIEN0BAaTENbHOCTH. Teopema Beliepirpacca.
Teopema Kantopa. Teopema o HepaBeHcTBE bepHymm.
UYucno e. Teopema 0 BTOpoM 3aMeUaTeIbHOM MpEIEIe.
TeopeMsbl 0 TpeTbEM, YETBEPTOM U IIATOM 3aMEUYATEIbHBIX MPEENaX U CIEICTBUS U3 HUX.
[lonatue HenmpepbIBHOM ¢GyHKIMU. HempepbIBHOCTH CYMMBI, Pa3HOCTH, NPOU3BEICHHUS H
YaCTHOT'O JIBYX HETIPEPHIBHBIX (QYHKIUH.
BHecenne 3Haka mpejnena moj 3HaK HENpepblBHOM ¢(yHkuuu. Teopema O HEMpPEepBIBHOCTH
KOMITO3HUITH () YHKITHHA.
OHOCTOPOHHSAS HEMPEPHIBHOCTH (pyHKIMM B Touke. Knaccudukanus Touek paspbiBa.
OnHOCTOPOHHME TPE/IETBl MOHOTOHHBIX ()YHKITHH.
Teopema 0 MPOMEXYTOUHBIX 3HAYCHUAX HEMPEPHIBHON (DYHKIIHH.
[TonnocnenoBarensHocTH. Teopema bonbuano-Beliepmpacca.
. Teopemsl Beifepiirpacca o HenmpepbIBHOI Ha OTpe3Ke (PYHKITUH.

Bonpocel k TeopeTnueckomy oTueTy Ne 2



29.

30.

31.

32.

33.
34.

35.
36.
37.
38.
39.
40.

41.

42
43

44

[lonsatus mnpowsBomgHo wu  auddepennupyeMoctd  (yakuuu. Teopema o0  CBs3HM
QG epeHIMPYEMOCTH ¢ HEMPEPHIBHOCTHIO (PYHKIINH.

Kacarenbnass k rpadpuky ¢ynkuuu. ['eomerpuueckuit cmbicn auddepeHmupyemMoctu
GbyHKIHN.

[IpousBogHas CyMMBbI, Pa3HOCTH, HPOU3BEIEHUS M YacTHOro AByX (yHkuuid. Teopema o
MPOU3BOIHONM KOMITO3UITNH IBYX (PYHKITHI.

[Ipon3BogHbIe 2jIeMEHTApHBIX (GyHKIMA. Teopema O Tpom3BOAHOW 0OpaTHOW (YyHKIUH.
I'unepOonuyueckue GyHKIUU U UX TIPOU3BOIHBIC.

[TapameTtpuueckuii myth. [Ipumepsl. Teopema o kacaTenbHOM K TapaMEeTPU30BAHHOMY ITYTH.
[Tapamerpuueckuii crocod 3amanus ¢yHKuuu. TeopemMa O MPOU3BOJHON MapaMeTpUUYECKH
3aIaHHON (PYHKITHH.

[Tonstue pmuddepennmana ¢dyaxaun. [eomeTpudyeckuii W = MEXaHUYECKUH  CMBICIT
muddepennrana GyHKIUM.

Huddepenuman cymMmbl, pa3HOCTH, TIPOM3BENEHHS ¥ YaCTHOTO JBYX  (DYHKIIHIA.
Huddepennnan komno3unuu AByX ¢yHkiuil. Juddepennnans BEICIINX MOPSIAKOB.
Bospacranue n yosiBanue QyHKIMH B TOUYKE.

CsaoiictBa nuddepenurpyeMoix pyHkiui (Teopema Oepma; Teopema Posis).

CgoiictBa nuddepenumpyembix pyakmmii (teopema Jlarpanxka; reopema Korm).

[Ipu3Hak MOHOTOHHOCTH (YHKIIMM Ha TMPOMEKYTKE. TOUKH OHKCTpemyma. Teopema o
HE00XOIMMOM YCJIOBUU CYIIECTBOBAHUS IKCTPEMYMa (YHKIIUU OAHOM IMepeMEHHOM!.

Teopembl 0 IEPBOM M BTOPOM JOCTATOYHBIX YCIOBUSX CYIIECTBOBAHUS SKCTpeMyMa (G YHKIIUU
OJIHOM IIEPEMEHHOM.

. Hanpasnenue Boinykinoctu rpaduka pynkiuu. Touku neperuda rpaduka GyHKIUH.

. HeBepTukampHble acHMOTOTHI TpaduKa QYHKITUH.

o 0 0
. PackpeiTne HeomnpeaeaeHHOCTEH THIIa [— u | — | ¢ momouibto mpasmi Jlonmurans.
0.0]

Cewmectp 2

AU S e

10.
11.
12.
13.
14.

15.

16
17
18
19

Bonpocs! k TeopeTnyeckomy ordery Ne 1
[Tonsitue nepBooOpaznoit pyukiuu. Teopema o nepBooOpa3HOM PYHKITHH.
ITonstue HeonpeneneHHOro uHTerpana. CBolcTBa HEONPEAEIEHHOTO UHTErpala.
Tabnuiia OCHOBHBIX UHTETPAJIOB.
Teopema 06 HHTETPUPOBAHUY 10 YACTSM.
Teopema 0 3aMeHE TEPEMEHHOM B HEOIIPEIETIEHHOM HHTErpaJie.
[ToHATHs panyoHanbHOM (QYHKIMM, TPOCTEHIINX palMoOHAIbHBIX (QyHKIMHA. MHTErpupoBanue
MpOCTENIINX ApoOeli IEPBOro U BTOPOro TUIA.
WHTerpupoBanue NpocTelmnx Apooei TpeTbero Tumna.
WuTerpupoBanne npocTedmux 1pooeii ueTBepToro THUIa.
WuTerpupoBanue NpaBUiIbHON PAlMOHANBHON (DYHKIMH.
WuTerpupoBanne HeMpaBUIbHON pallMOHAIBHON (QYHKIIMH.
WHTerpupoBanne TPUTOHOMETPUYECKUX BBIPAKEHUM.
HHTerpupoBanne BbIpaXXKEHUH, COAEPKAILNUX PAAKAIIBL.
Omnpenenenre paBHOMEPHON HEMIPEPHIBHOCTH (YHKIIMU HAa IPOMEKYTKE.
Teopema KanTopa 0 paBHOMEpHON HENPEPHIBHOCTH.
Bonpocsl k TeopeTnyeckomy ordery Ne 2
Pa3ouenue otpeska. Panr paszOuenus. HaTerpanpHas cymma. [loHsTHe ompeneneHHOTO
MHTETrpaa.
. 3a1auy, IpUBOJAIIME K TOHATHIO ONIPEAEIEHHOIO HHTETpaIa.
. Heobxoaumoe ycinoBre HHTErpUpyeMOCTH (DYHKIIUU.
. Cymmsl lapOy 1 ux cBOiCTBA.
. Kpurepuii uarerpupyemoctu pyHkuuu. JlocraTouHble ycI0BUsS HHTETPUPYEMOCTH (DYHKIUH.



20. CBolicTBa ONPEACICHHOTO UHTETpaa.

21. Teopema o cpelHEM 3HAYEHUH.

22. CymiecTBOBaHME TEPBOOOPA3HBIX HEMPEPHIBHON (QyHKIMK (TeopeMa O MPOU3BOIHOM
ONpPEACIEHHOr0 HHTErpaja [0 BEPXHEMY IIpelely HWHTErpUPOBaHUS; Teopema o
CYIIIECTBOBAHUH TIEPBOOOPA3HON).

23. Teopema o hopmyne Herotona — JleiOnuna.

24. Teopema 00 MHTETPUPOBAHUHU I10 YACTSAM B ONPEACICHHOM UHTErpase.

25. 3ameHa epeMEHHOM MHTErPUPOBAaHMSI U MIOJICTAHOBKYU B OIIPENIEIIEHHOM MHTErpae (TeopeMbl
1u?2).

26. MHTerpanbl YETHBIX U HEYETHBIX (DYHKIIUH 110 OTPE3KY C CEPEANHO B HYIIE.

27. KBaapupyemsbie (purypsl Ha IIIOCKOCTH U KX miowmaau. [Ipu3Hak kBaapupyeMoCTH.

28. Teopema o 1I0LIaIM KPUBOJIMHEWHON Tpaneluy 1 CIECTBUS U3 HEE.

29. Teopema o miIomaau KpUBOJIUHEUHOIO CEKTOPA.

30. OyHKIUYU C OrPaHUYEHHBIM U3MEHEHHEM (TeopeMbl 1, 2 u 3).

31. CopsmisieMocTh U JUIMHA 110ckoi kpuBol. Teopema XKopaana.

32. BbluncieHue AIUHBI TTIAAKOM KpUBOW (OIpeneseHHe IUIaJKONd KpHUBOW, TeOpema O JUIMHE
TJIaJIKOM KPUBOM ).

33. BobluncieHue JUIMHBI TJaJKOW KPUBOW, 33JaHHOM B JI€KApPTOBBIX KOOpAMHATaX, U KpPUBOH,
3aJIaHHOM B MOJIAPHBIX KOOPAUHATAX.

34. HecoOctBeHHBIC HHTETpAJIBL. Teopema 0 HeCOOCTBEHHOM MHTErpale.

35. Ilonsitue ocTtarka HECOOCTBEHHOTo WHTerpaiga. Teopema 00 ocTtaTke HECOOCTBEHHOTO
UHTErpana.

Cewmectp 3

Bonpocs! k TeopeTnyeckomy ordery Ne 1

1. Tlonstue unucnosoro psja. Cxoaduuiics YUCIOBOM psit M ero cymma. Teopema o

reOMETPUUYECKOM psJIe.

Teopema 0 CIIOXKEHUM CXOAALIMXCS YUCIOBBIX pAZ0B. Teopema 00 YMHOXKEHUHU CXOASIIETOCs

YHCIIOBOTO psifa Ha YHUCIIO.

OmnpeneneHue ocTaTka YUCIOBOro psifa. TeopeMbl 00 ocTaTKe CXOAIIErOCs YUCIOBOTO Psja.

HeoOxonuMoe yciioBue cX0AUMOCTH YUCIOBOTO psafa. ['apMoHndeckuii psi.

ITonoxxurenpHble YncI0BbIE Psibl. Kpurepuii cX0QuMOCTH NOJIOKUTEIBHBIX PSAIOB.

CpaBHeHUE NMOJTOKUTENBHBIX PsIIOB (TeopeMa | U npenenabHas TeopeMa).

ITpuznaxku Kommu u Jlanambepa cXxoaAMMOCTH NOJIOKHUTEIbHBIX PSJIOB.

WHTerpanbHblil MPU3HAK CXOJAWMOCTH IOJIOKUTENBHBIX PSJIOB U €ro mpUMeHeHue. Teopema

00 0000IIEHHBIX TAPMOHUYECKUX PSIaX.

3Hakouepenyomuecs psabl. Teopema JleiiOHMIIA O 3HAKOUEPEAYIOIIUXCS PAAAX.

10. AOcomoTHast U yCIOBHAsh CXOAUMOCTH psifoB. [lonoxuTenbHass U OTpUIATENbHAS YACTH
YHCIIOBOTO psja.

11. Tlpusnaku JlanamGepa u Komm abcomOTHON CXOAMMOCTH YHUCIIOBOTO PAJIA.

12. IlepecTaHoBKa WIEHOB YHCIOBOTO psAga (TeopemMa 1 O NEPEMECTUTENBHOM CBOMCTBE
MOJIOKUTEIIBHBIX PSAAOB; TeopeMa 2 O MePEMECTUTEILHOM CBOMCTBE aOCOIIOTHO CXOJSALINXCS
ps10B; TeopeMa 3 0 IepEMHOKEHUU a0COIIOTHO CXOSAIIMXCS PSIOB).

13. Heobxoaumoe u J0OCTaTo4HOE YycioBue cxonuMoctu (kputepuil Komm) uucioBoit
MIOCJIE0BATEIBHOCTH U YUCIIOBOTO pssia (TeopeMsl 1 u 2).

14. ®yHkuMOHANbHAS MOCIEA0BATENBHOCTh. OOIACTh CXOMMOCTH U IIpeiebHast (PyHKIHS.

15. ®dynkuuoHanbHbIe psAbl. OOGIACTh CXOJUMOCTH U CyMMa (DYHKIIMOHAJIBHOTO PsJIa.

16. PaBHOMepHas cXoAuMOCTh (YHKIIMOHAIBHOW TOCIEIOBATEIPHOCTH W (DYHKIIMOHAIBHOTO
psana. Teopema Beliepmitpacca (IOCTaTOYHBIA INPU3HAK PABHOMEPHOM CXOIMMOCTHU
(YHKIIMOHAJIBHOTO PSAQ).

N
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17. Heobxommmoe U JOCTaTOYHOE YCIOBHUS PaBHOMEPHON CXOAUMOCTH (DYHKIIMOHABHBIX PSIOB
U (QYHKIHOHATBHBIX  TOCTeAOBaTeNbHOCTEH. CBOWCTBA  PAaBHOMEPHO  CXOJSIIUXCS
(YHKIIMOHATIBHBIX PSAIOB.

Bomnpocsl k TeopeTuueckoMy oTueTy Ne2

1. Tlonstue crenenHoro psana. Teopema 00 UHTEpBaje U paalyce CXOAUMOCTH CTEIIEHHOTO Psia.
2. Teopema 0 paBHOMEPHOU CXOIMMOCTH CTENIEHHOIO Psijia.
3. CBoiicTBa CTENEHHBIX PSJIOB (HENPEPHIBHOCTb CYMMBbI; IOWIEHHOE HWHTETPUPOBAHUE U

Qg QepeHIMPOBaHUE CTETIEHHOTO Psizia).

4. Paznoxenue GyHKIUHU B cTENEHHOMN ps. Teopema 0 eMTUHCTBEHHOCTH Pa3iokKeHUs (QYHKIIUU
B CTENIEHHOW pAI.
®dopmymna Teitnmopa. Teopema 00 ycI0BUH CXOIUMOCTH psia Teimopa.

X .
Teopema o pasioxkenun Gpynkuuu f(X) =€~ B cTeneHHON psl.

5

6

7. Teopema o paznoxxeHuu QyHKIHH f(X)=Sinx B CTCIICHHOU psI.
8. Teopema o paznoxeHur GYHKIMHA f(X)=COSX B CTEIICHHOW PSi/I.
9

Teopema o paznokeHuu GQyHKIUU f(x) = ln(l + x) B CTEIIEHHOU Psi.
10. Teopema o paznoxenun Gynkuun f (X) = arctgx B cTeneHHON P

11. Teopema o paznoxxennu GpyHkuuu f(x) = (1+ x)m B OMHOMUAJIbHBIN PSII.

12. IloHsATHE CTENEHHOTO psifa B KOMIUIEKCHOM oOnacTu. Kpyr cXOQuMOCTH CTENEHHOTO psija.
Teopema AGens.

13. Tloka3atenpHass W TPUTOHOMETPHUYECKHE (YHKIUU KOMIUIEKCHOW TmepeMeHHOoW. Dopmyitbl
Diinepa.

14. Tpuronomerpuueckas cuctemMa GyHKIHUN U €€ OPTOrOHAILHOCTb.

15. Ilonarue Tpuronomerpuyeckoro psaga. Psax @ypse.

16. KommiekcHast hopma psana Oypee.

17. Cxomumocts psaa @ypre. Teopema Aupuxie.

18. Psapl mo KOCHHYCaM U CUHYCaM.

19.  ®ynkuus AByx nepeMeHHbIX. O0aacTh onpeneneHuss U 001acTh 3HaUeHUs] QYHKIMU ABYX

nepeMeHHbIX. CrocoObl 3amaHust (YHKIUM JBYX HepeMeHHbIX. [padux QyHkumm aByx

nepeMeHHbIX. JInHnn ypoBHs. DyHKIUSA HECKOJIBKUX NIEPEMEHHBIX.

20.  Ilpenen m HENMpPEpBHIBHOCTh PYHKIMH JBYX NEPEMEHHBIX.

21.  YacrHble IIPOU3BOJIHBIE byHKIIN HECKOJIBKUX IIEPEMEHHBIX. ITonsTre
T depeHIUPyeMOCTH (PYHKIIMK HECKOJIBKUX MEPEMEHHBIX.

22.  HeobxomuMoe u jaocTaToyHoe YcioBus auddepeHunpyeMocT (QyHKIUH HECKOJIbKUX
MIEPEMEHHBIX.

23.  IIpousBoxaHas u quddepeHnnan CaoKHONH QyHKIUH.

24.  HesBuble GpyHKIMU U X AUQPEpeHIHPOBAHUE.

25.  KacarenpHas INIOCKOCTh U HOPMaJIb K IOBEPXHOCTH.

26.  YactHble Mpou3BojHbIE M AU depeHranbl BhICHINX MOPSAKOB (YHKIUU HECKOIbKUX
IIEPEMEHHBIX.

27. OKcTpeMyMbl (YHKIIMHM ABYX IMEPEMEHHBIX. TeopemMbl O HEOOXOAMMOM M JIOCTaTOYHOM
YCJIOBHSAX CYILIECTBOBAHUS 3KCTpeMyMa (DYHKIIMH JIBYX MEPEMEHHBIX.

28. [TonsiTvie MPOM3BOHON MO HAMpaBJIEHUIO (PYHKIIMU HECKOJBKUX MEepeMEeHHbIX. Teopema o
MIPOU3BOIHOM MO HATPABJIECHUIO (PYHKIIUU HECKOIBKHX MTEPEMEHHBIX.

29. [TonsiTue rpagueHTa GyHKIIMH HECKOJIBKUX NepeMeHHbIX. CBoMCTBa rpaaueHTa. Teopema o
HAIPaBJICHUU U JUIMHE IPAaIUEHTA.

Cemectp 4

Bonpocs! k TeopeTnyeckomy ordery Ne 1
1. Ksagpupyemsbie Gpurypsl u ux miomaau. [IpusHak KBaapupyeMoCTH (PUTYPHI.



O

13.

14.

1.

IToHATHE MHTErpAILHON CyMMBI AJIs1 (PYHKIUH JIBYX TIEPEMEHHBIX.
[ToHnsiTHE NBOMHOrO UHTErpAJIA.
['eomeTpuueckuii cMbICT JBOMHOTO MHTErpaa.
Heo6xoanMoe yciaoBre CyIecTBOBaHUS IBOMHOTO HHTErpaa.
Cymmsl apOy ans GyHKIUM ABYX nepeMeHHbIX. [Ipu3Hak nHTerpupyeMocTd (yHKIHMHU JIBYX
IIEPEMEHHBIX.
JlocTaTouHBIE YCIOBUS CYLIECTBOBAHUS JBOMHOIO MHTETpaa.
CaolicTBa IBOMHOI0 MHTErpaja, BbIPaKaeMble PAaBEHCTBAMU U CJIEICTBUS U3 HUX.
CBolicTBa IBOMHOIO MHTErpaja, BEIPAKAEMbIe HEPABECHCTBAMHM.
[IoHsiTHE TOBTOPHOI'O MHTErPAJIA.
Beruuciienue JBOMHOr0 HHTErpaja MOBTOPHBIM UHTETPUPOBAaHUEM (TeopeMsl 1 u 2).
[TonsTHE TPOMHOrO HHTErpasia. BeldncieHre TpOMHOrO UHTErpasa.
. Teopema o npeoOGpa30BaHUM JBOMHOIO HHTErpaja K MOJIAPHBIM KOOPJMHATAM.
Tpoiinoii naTErpai B chepuyecKnx M NMIHMHAPUICCKAX KOOPAHHATAX.
Bonpocsl k TeopeTnyeckomy otuyety Ne 2
[IpumeHeHne KpaTHBIX UHTETPAJIOB K BBIYMCIICHUIO IJIOMAAEH IIIOCKUX QUTYD.
[IpuMeHeHHe KpaTHBIX MHTErPaJIOB K BBIYUCICHUIO 00BEMOB TEIl.
Brrunciienne Macchl M KOOPAMHAT IIEHTPA TSHKECTH IIIOCKOH (DUTYpHI U Tena.
Brruncnenue miomaay noBepXHOCTH.
Bbruncnenne MOMEHTOB MHEPIIMU IIJIOCKON (DPUTYpPBI U TENa.
3agauu, IpUBOJALINE K KPUBOJIMHENHBIM HHTETPAJIAM.
[ToHsATHE KPUBOJIMHEWHOIO MHTErPaJla IEPBOTO POJA U €TI0 CBOMCTBA.
IlonsTHE KPUBOIMHEWHOTO UHTErPajla BTOPOTO POJia U €ro CBOMCTBA.
Teopema o cymiecTBOBaHUM KPHUBOJIMHEHHOTO HHTErpasia U (popmMyIie sl ero BEIYUCICHHS.
Beruuciienue paboThl nepeMEeHHON CHIIBI C TIOMOILIbI0 KPUBOJIMHEIHOTO MHTErpaa.
Teopema o popmyne Pumana-I"puna u cienctsue us Hee.

. YcnoBus HC3aBUCUMOCTHU KpHBOJ’IHHCfIHOI‘O HHTCrpajla BTOpOIro poaa OT MYTH

MHTErpUPOBAHUS.
OnpeneneHne MOBEPXHOCTHOTO HMHTETpajla IMEpPBOro pojaa. BeluncieHHMe NOBEPXHOCTHBIX
MHTErpajioB NEPBOIO poja.
OmnpeneneHne MOBEPXHOCTHOIO HHTErpaja BTOPOro poja. BelunciieHME MOBEPXHOCTHBIX
MHTErpajioB BTOPOTO poja.
3agaHus 1719 NPOBeieHUsI KOHTPOJIBbHBIX PadoT H
KPHUTEepHHU UX OLIeHUBAHMSA:

1 cemecTp
KonTpoabnas padora 1
Bapuant Ne 0
Brrauciurs npenen:

x> +5x-6 x—8

lim 6hm T sin x —sin 2x hmx(/x +1—x):
? NE ARl ) \/_ 2’ +©) lrns1n)c+s1n2x )

X—>00 Xx—8 x—0 X—>+00

o lim(2x - 1)fx ¢ lim

1g8x

sinx+sinS5x

x—1 x—0



2. HWccnenosars (GyHKIMIO HA HENPEPHIBHOCTH, HAWTU TOYKH pa3pbiBa (yHKIMH, ONPEACTUTh MX
1-x2 , x <0,
POJI ¥ HOCTPOMTH TpaduK: flx)=1 1, O<x=<2,
x—2, x> 2.
4x?

3+x2

3. HaiiTu HeBepTUKaNIbHBIE ACUMIITOTHI rpaduka GpyHkmu V =

Kpurepun oueHuBanusi

3ananue 1 — 6 6amios.

3ananue 2 — 2 Gajuia.

3ananue 3 — 2 Oaia.
MaxkcumanbHas cymma — 10 6aos.
KonTtpoabnas padora 2

Bapuant Ne 0

1. HaiiTi mpon3BoaHYIO QYHKINU:

a) y = Inarcsin\/1-x? 6) y=02x+3)"%";

o o o 3 2
2. Haitu YPaBHCHH KAaCaTCIIbHOU M HOpMAaJId K KpUBOM: Yy = X —3x"+3 B Touke
.XO = 3 .

4 3

3. Touxka nBUXKETCS MPSIMOIUHEIHO MO 3aKOHY § = Et —t+5. HaiiTu CKOPOCTh U YCKOPEHHUE

TOYKH B 33IaHHBIA MOMEHT BpEMEHHU ¢ =2C.
4. HailTu wuHTepBaJIbl MOHOTOHHOCTM M TOYKH JIOKAJIBHOTO OJKCTpeMyMma (YHKIUU:

2x2
2x—1 "

y:

4x
5. BblumMCcIMTE HaMMEHBLIEE M HAMOOIbIIEE 3HAYEHHS QYHKIMU: Y = — 3 Ha [0; 4].
X"+

6. HaiiTu HampaBieHHe BBINYKJIOCTH U TOYKM Ieperuba rpaduka QyHKIUH:
3

y= 3x% —x .
Kpurtepun ouennBanus
3amanue 1 — 2 Oamna.
3amanue 2 — 1 Gam.
3amanue 3 — 1 6am.
3amanue 4 — 2 Gamna.
3amanue 5 — 2 Oamna.
3amanue 6 — 2 Gamna.
MaxkcumanbHast cymma — 10 6asos.
2 cemecTp
KonTpoJubnas padora 1
Bapuant Ne 0
Brruncinuts HeonpeaeIeHHbIN HHTETpal:

,[ 1g(3x—1)dx
cos’Gx-1)"



2. I(x2+x+1)~lnxdx;

xdx

3. —
J.\/962+6x-|-13
J‘1+3\/.X—2dx

4.
x=2
. dx
5. T
Txex x4l
o dx
6. |
COS X
. 8- x’dx
i xt-16”
8. sin x - cos 2x - cos 3xdx .

Kputepuu oneHuBanus
3amanne 1 — 1 Gam.
3amanue 2 — 2 Gamna.
3amanue 3 — 2 Oaiia.
3amanue 4 — 2 Gamna.
3amanue 5 — 2 6aiia.
3amanue 6 — 2 Gamna.
3aganue 7 — 2 Oamna.
3amanue 8§ — 2 Gamna.
MakcumanbHast cymma — 15 6asos.
KonTtpouabHnas pa6ora 2
Bapuant Ne 0
1. BsluucnuTh OnpeneneHHblii HHTErpadl:

¢ dx 3
o | s 2 {"“”“g’“dx 2 j J} e

. 2.
2. Beruucnuth miaomans GUrypsl, OrpaHUueHHON JIMHUAMH: Y =X 5 Yy = —X+ 2,

2
3. BeluncauTh JJIMHY AYTH KpUBOM: Y = In(1-x7) (—5 Sx< 5) .

|

4. BbIUMCIATH HECOOCTBEHHBIN UHTETPAI: —2dx.
5 xIn“ x

Kpurepun onenuBanuns

3amanue 1 — 6 6awoB.

3amanue 2 — 4 daiia.

3amanue 3 — 6 6ayIoB.

3amaunue 4 — 4 oaiia.

MakcumanbHasi cymma — 20 6amioB.
3 cemecTp
KonTpoasnas padora 1



BapuanT Ne 0
BoisscHuTh, CXOAUTCS JIU JaHHBIN psij?

\/_+12 2
la)z

mZ

1 n=1 n

BBISICHUTB, CXOUTCS JIU JAHHBINA PSIJT M, €CITU CXOTUTCS, TO KaK: a0CONIOTHO WM YCIOBHO?

(-1 (12" ) 2

2y ——~— " L6
n=1 N+ +1 n=1

Haiitu o0iacte CXOOUMOCTH (byHKuHOHanLHoro psna.

3@2 3m®2

Z[OKa?»aTB qTo I[aHHBII/I CI)YHKI_[I/IOHaJ'ILHHﬁ pAaa CXOOUTCA paBHOMCPHO Ha YKA3aHHOM ITPOMEKYTKE.

Slnnx
4.
;nz+n+x2 wa [~ 1L:1].

Kpurepun ouneHuBanusi
3amganue 1 — 2 Gamna.
3amanue 2 — 2 6aia.
3amanue 3 — 4 6amna.
3amanue 4 — 2 6aiia.
MakcumanbHasi cymma — 10 6amios.
KonTpoabHasi padora 2
Bapuant Ne 0
1. HaiitTu cymMMy CTemeHHOTO psaa, MNPUMEHSs HWHTETPHUpPOBaHWE, M yKa3aTh 00JacTh

x+1

cxomumocti: 2—8x+24x* —64x” +

2. Halitu cymMMy cTemneHHOro psja, npuMeHss auddepeHIpoBaHue psaa, yKa3aTb 00JIacTb

2n+4
X

) B | A S

CXOJIUMOCTH: " .

;( ) 5"-(2n+4)

3. Haiitu nepBble MITh WIEHOB pa3ioXeHUs (PyHKUIUU f (x) B paa Telnopa B OKPECTHOCTH
TOYKH X : f (X) =x74+x0 =3x " +7x™ , Xy = 1.

4
4. Boiuucauts npubmmxento 1nl, 02 ¢ rounocteio 6 =107,
0.1

—4x
5. Bbruucnute uHTErpan J e " dx ¢ rounoctsio 10 0,001.
0

Kpurtepun onenuBanuns

3ananue 1 — 2 Gamna.

3amanue 2 — 2 daiia.

3ananue 3 — 2 6aios.

3amauue 4 — 2 daiia.

3ananue 5 — 2 Gama.

MaxkcumanbHast cymma — 10 6asos.
KonTpoJubHnas padora 3
Bapuant Ne 0



0 0z X
1. HaI/ITI/I_ZI/I_ ecu & = Lt ‘Inv, u=—, v=3x-2y.
ox Oy’ y
2. Hait ks Z=sIin
. Haittn 5x8y2 , eclii Xy .

2 .2 .
3. Hana pyakuus < = arctg(x °y ) Haiitu: 1). grad z B Touxe A (1;-1);
2). mpou3BOJHYIO (YHKIIMHU Z B TOUKE A B HampaBJjeHUU BekTopa | = 5i-12j.
4. CocrtaBUTb YpaBHEHHUS  KacaTeJbHOW IUIOCKOCTM W  HOPM&IM K  IIOBEPXHOCTH

2 2
7=2x — XY+ Y Brouke C (1;2:4).
2, .2
5. Haiitu sxctpemymsl Gyakmuu =X +Y —2x—4-\/xy - 2}’ +8.

6. Haiitu HaumOousibllice W HaWMEHbIIEEe 3HA4YCHUS QYHKOUA < — xz + 230’ —4x+ 8y B
MPSIMOYTOJIbHUKE, OrpaHU4YeHHOM npsaMbIiMU: X=0; y=0; x=1; y=2.
Kpurepun oueHuBanusi
3amanue 1 — 1 Gamn.
3amanue 2 — 2 Oai.
3amanue 3 — 2 Gamia.
3amanne 4 — 1 Gam.
3amanue 5 — 2 Gamna.
3amanue 6 — 2 Oaia.
MakcumanbHasi cymma — 10 6asioB.
4 cemecTp
KonTpoabnas padora 1
Bapuant Ne 0
1. Beruucnuth qBOMHON MHTETpal o obnactu D:

“‘ xdxdy - D: 0<x<l, 0<y<l
x +y +2)
2. Beruucnuth ABOMHOMN MHTETpan o obnactu D:

ﬂylnxdxdy; D:xy=1, x=2, y :\/;.
D
3. BbruucnuTe TpoHHOM HHTErpa 1o odaactTu G:

.m.xzzsin(xyz)dxdy dZ,'G:{(x,y,z):x:Zx:O,y:n,y:0,z:0,z:1}.
G

Kpurtepun onenuBanns

3ananue 1 — 3 Oanna.

3ananue 2 — 6 Oana.

3ananue 3 — 6 Oanna.
MaxkcumanbHast cymma — 15 6asos.
KonTtpouabHnas padora 2

Bapuant Ne 0
1. Haiitu mnomans Tod yactu miockoct 6x+3y+2z =12, kotopas 3akioueHa B MEPBOM
OKTaHTE.
2. Haiitu neHTp TSHKECTH OAHOPOTHOW IUIOCKOM (DUTyphl, OrpaHUYEHHOW MOJOBHHOM 3JUIMIICA
x2 y2

—+==1 . OHI/IpElIOH.[CfICSI Ha GOHBH_IyIO OCb.
2 b2



3.  OmnpeaenuTs MOMEHT MHEPLIMU OTHOCUTENIBbHO ocu OV miiomaay TpeyrojabHUKa ¢ BEPIIMHAMHU
A(1;1), B(1;3), C(4;5).
Kpurepun ouneHuBanusi
3ananue 1 — 5 Oama.
3ananue 2 — 5 Gasuia.
3ananue 3 — 5 Oamia.
MakcumanbHasi cymma — 15 6amios.



NuauBuayajabHble 3a1aHU:

1 cemecTp
3ananmue 1
Breranciuth npenens GyHKIHI:
Tabnuma 1.
e a) 6) ) D %)
2 2 2 _ _ -3x
Ul fm 3x 3—2x—1 i ); 5x+6 . X +x-12 liml co§8x . X+4
x> X2 4+4 x>2x% —12x+20 | x>3Jx—-2—-+4—x | x>0  3x x—o\ X +8
- (x +1)* . Jx =+/5 i 3x i sin7x.—sin3x . x—2)7
X —>00 X2+1 x=>5 X-—5 X—>0\/1+X—\/1—X x—0 XS X x—o\ X + 1
. x? . x*=5x+10 ]im\/2X+1_\/X+6 oo g 2x —sin 2x , 2% W
3 Im lim 2 x5 2x%2—7x—15 2 lim
x—010 + XX x5 x2-25 x>0 X x—o0\ 2X —3
2 2 e 3
A X" =5x+1 im X~ —2X lim\/x—3—2 h.mtg3x szm3x i 2x —4
x—wo 3x+7 Xx—2 X2 —4x +4 x>7+X+2-3 x—0 2X x—o\  2X
2 2 B 2x
5 | m 3x° -1 m x =1 i NS+x =2 h.mCOSZX 20054)( - 3x —4
x—o 5x2 +2x x>12x2% —x —1 x—>-1/8—x =3 x—0 3x x—0o\ 3X + 2
. 100x . x> —1 . AXx*+2-42 . 1 1 C(x=1)*"
6 | Im 5 lim lim m | ———— lim
x—wo x~ —1] x>l x3 —x?24x=1 | x>0 Jx241-1 x—0| tgX  sin X x—o\ X 4+ 4
7 | im 2x2 —x +1 h.mxz—\/; im x%—3x+2 limalrc.sinSX im x+3)
x>0 x> —8x +5 x—>1 +/x —1 x>2+/5—X —+/Xx+1 | x>0 sin 3x x—o\ X




2

2
X —COS” 2Xx

e | T 3x% —4x+5 . 2x%—11x+5 m X +4-2 fim 0% 2-3xY)
Im 3 im 3 > x—0 x2
x>0 X742 x>53x° —14x =5 x20\/x* +16 -4 x—o\ 5 —3X
—4x
o | m 5x% —12x +6 i 1-x2 im \/X+210_\/4_X ]imCOSX—COSSX 2x j
X —3>00 3X2_2X X—)]l—\/; X—=3 2X _X_21 x—0 2X2 X—>0 1+2X
3 2 3x+4
o | lim 12x ;6X +12 . x> —6x+9 o V4X—=3-3 oy S0 5X —sin X X+5j
X X~ +4x x>3 x2-0 x>3  x2-9 x>0  arcsin X XD X
3 2
iy 1OXT H7X74+5x | 1 4 . 3x . arcsin 5x 1-x )~
11 X—>00 12 3_|_4 lim T2 lim hmZ—
X X x>0 X—2 x?—4) | x504/5—x —~/5+x | x50 x%—x x>0\ 2 —X
5 4 3 2 4 34 2
2 | bm 5x7 +4x7 +2 im X~ +4x° +4x fim J5x+1-4 ﬁmcos X_ZOS X im X_7j
x>0 6x> +12x* =2 | x>2 x*—x-6 x>3x2 4+ 2x —15 x>0 3x x—0\ X +1
2 _ . 4 2 J _ - X=5
i | g 12X -1 hm( 2x ~ j o V2x+1-3 _— co§5x (X
x—® 6x > — 6X x->3(x" -9 x-3 xd/x =2 =2 x—=0  2x x—o\ X — 3
2 2 . 5x
14 | fim X~ —5x fm 1+X2_ 2 limx/3+2x—\/x+4 ]imtgx—imx fim 2X+5
x—® X3 + 4% + 4 ol x —x°  1-x x>l 3x%—4x+1 x—=0  3x x—o\ 2X +1
2 3-2x
s - 4—5X2+3X5 m 4+y2 . 4 j - 9 _ X2+4 hm( . 1 _ 1 j fim X+2j
rom %5 +6x 48 y=>2 2y —y 2—-y am 2 x>0\ sin 2X  tg2X ) | x>\ X




Brraucnuth ITPONU3BOAHEIC q)YHKHI/Iﬁ, 3aJaHHBbIX IBHO:

3aganue 2

Tabmumna 2
No a) 6) B) r) x)
IIIT
1 2
Ly y=eX % |y=lg’(x+5)° y=cos’(2x* +1) |y —arcsin 2 >
XVX+2 2X
Jx v 2,2 2 2 X
2 -y X+ =In“(x°+4) =tg“(2x+4) = arctg © —
y _ x2 y y=18 y g
Jx(x+2) y=>5 3
-3 3,.2 3 im0 2 2
3 y = 1 y =2 x 1y=log3(Xx~ +X) y=ctg”(2x“ +7) | y=arcctg 2
Jxd+%) :
x 2 +sin x . 2 _
s |y=Uxd+x)  |y=e'? y:hﬁ( x j y=sin’(2x*+1D) | y_arccos > 3
2x —1 X+ 2
S ly=4 X 3;:7"2‘21“X y=In? 2x y =cos” (3x* —4) y:arcthXJrz
2x2 +2 sin X 2%
X —COSZLX X+1 3
6 y=2x-3\/x2+4x y= ? Y:k’g%(X2+16X) y=tg2F yzarcsinzx—
X
X 241 X X 2
7 y=ﬁ y=e X y:1g3(3 2+2j Y=Ctg3m y:arccosX—1
X +7x X X —
8 — X xz+L 2( 2 3 2x X2—4
y=—F—7F7—— _ X =log 2|x? ++/x y=sm = arct
/—X2+2X y=3 y 85( ) Jx+5 y g 1




X

9 y_3—X X2+\1f =, 3[ x j y—cos2 x y—arcctg2 2X
NI y=e XX |YTE (0, 2x2 +4 X+2
10 | y=3x+2Vx y:8x+‘x3 y=log) —= y=tg’ ——— y=aresin® x +2
VX +2X x2 +44/x
1 X 3(.2 » 1 2 X
11 — =] +2Xx =ct = arccos
y _ ax+4 y=1g \X y=cig y —
Yox+x243 | YT ( ) X" +4 2t x
1 2 )
PR _37 x| y=log2(Vx+4x) |y=sin’(2x+4) _arcte? %
y y=3 y ng( X +4X y=sm-{2X+ y = arctg
5/2x2+4x X + 4x2
3 4
13 y:\/x+»\/x+2 yzzxz—x y:1n3; y:cosz(2xz+4) y = arctg” .
x2 +34x 44X
1 x2—41Inx 1 X X
14 _ y=2 _1 2( _) _ o3 _ )
3\/X+2'\/X +4 ’ X X2 + 24/x x? +4
15 — — X —2x =lg 12X ++/X =ct =
o y=Ig N C arccos
' x+l+2 ’ ( ) YT 24x =7 Y VX +1




3aganue 3

Bbrauciuth mpou3BoIHbIE QYHKITHMN:

Tabmmma 3
o i 9 5
II11
s . 2
1 y =(In x)* cos(X-y)+x—-y=0 <X—sm t+t
ly=cost+2
. (_ .
2 y:(X2+7)SlnX ex—y__:() <X_\/§
Ly =tgJvl+t
3 . COSi X+2y . X = arcsin(sin t)
=(sin2x) 2% |¢© -x-y=0
T ) {y=tg«/1+t
4 y:X2X_2X cos(x—y)+x-y=0 4X=]n(t+m)
ly=tJt? +1
5 | y=(cos/x)'® |I(2x+y)+x-y=0 <X:m
|y = arcsi( t —1)
sinx (x =Inctg t
6 |y=(\x+1"* m(2x-y)+2=0 |
y y = -
L cos”t
> (x = arctg e!/?
! Y=£1n§) cos(x+y)+§:() 3 t
2 y=e +1
8 |y=(sin x)"™® |arcsin(x* —y)—+y=0 | |x=In 1-t
9 1+t
ly=v1-t?
X ( . _ 2
’ y=(ctg3x)3 aI'CCOS(X2+y)+\/g:0 X =+1—t
) t
y:




. ( . . B >
10 y:<X3+1)Slnx Cosz(x+y)+x-y:0 4X—arcsm -t
Ly = (arccos t)2
( 1—t
11 <2 Lt
y:(2x)COS COSz(X—y)—EZO 4X —
ly =~1-t>
( 1
12 y = (th )X ex+y . l — 0 X = arCCOSE
X 3 |
y= t2—1—arcsinE
13 y = XSX 5% —y o) J X = arcsin \/E
(& +?:0 - 1+\/¥
(x =In(l—t>
14 y:(ln X)COSx2 2x—y+tgy:0 <X ( )
|y = arcsin 1—t?
. 5
X =larcsm t
15 YZ(SiIIX3)X2 ctg(y—x)—x.y:() ) ( t )
y:
\ 1-t2

3aganue 4

CocTaBuTh ypaBHEHHS KacaTeIbHOM M HOPMaIM B TOUKE Xy = IM K mapaboue:

2
y=nx -+ (Il — l)X + IM, rae m — 4Yucio IIacHbIX OYKB B (haMWINHU, N - YHUCIO COTJACHBIX

OyKB B (pamMHIINN.

3ananue 5

UccnenoBath GyHKIINIO METOOM G dHEepEeHIINAaTFHOTO UCYUCICHHS U TIOCTPOUTH rpaduk:

Tabmuna 4
NeNe f(x) NoNe f(x)
3 3
x—1 x* -1
3 y= x2 -2 4 y= x% -1
x> +2 x*+1




5 y = X 6 y =sin X + cos X
x> +1
2
7 |y=e¥ g x> +4
y=—753
X
3
9 y 4-x 10 (X - 1)2
= y =
X2 X2
| y=x’-e” 12 y=(x—-2)-e*
2
13 1 14 =(3-x)-e*>
y=|14+— M )
X
15 y = 1 16 e”
x* -1 Y X
2 cemecTp
HNupuBuayansHoe 3aganue Nel
BapuaHTbl MHIUBHIYIBHBIX Pa0OT
Ne | Homepa 3anau
n/n
1 1.1 2.1 3.1 3.11 4.1 4.11 5.1 5.11 6.1 6.11
2 1.2 2.2 3.2 3.12 4.2 4.12 5.2 5.12 6.2 6.12
3 1.3 2.3 33 3.13 4.3 4.13 53 5.13 6.3 6.13
4 1.4 2.4 3.4 3.14 4.4 4.14 5.4 5.14 6.4 6.14
5 1.5 2.5 3.5 3.15 4.5 4.15 5.5 5.15 6.5 6.15
6 1.6 2.6 3.6 3.16 4.6 4.16 5.6 5.16 6.6 6.16
7 1.7 2.7 3.7 3.17 4.7 4.17 5.7 5.17 6.7 6.17
8 1.8 2.8 3.8 3.18 4.8 4.18 5.8 5.18 6.8 6.18
9 1.9 29 3.9 3.19 4.9 4.19 59 5.19 6.9 6.19
10 1.10 2.10 3.10 3.20 4.10 4.20 5.10 5.20 6.10 6.20
11 1.1 2.2 3.3 3.14 4.5 4.16 5.7 5.18 6.9 6.20
12 1.2 2.3 3.4 3.15 4.6 4.17 5.8 5.19 6.10 6.11
13 1.3 24 3.5 3.16 4.7 4.18 59 5.20 6.1 6.12
14 1.4 2.5 3.6 3.17 4.8 4.19 5.10 5.11 6.2 6.13
15 1.5 2.6 3.7 3.18 4.9 4.20 5.1 5.12 6.3 6.14
16 1.6 2.7 3.8 3.19 4.10 4.11 5.2 5.13 6.4 6.15
17 1.7 2.8 3.9 3.20 4.1 4.12 53 5.14 6.5 6.16
18 1.8 2.9 3.10 3.11 4.2 4.13 5.4 5.15 6.6 6.17
19 1.9 2.10 3.1 3.12 4.3 4.14 5.5 5.16 6.7 6.18
20 1.10 2.1 3.2 3.13 4.4 4.15 5.6 5.17 6.8 6.19
1. IIpocreiimme npuémMbl HHTErPUPOBAHMA
1+cos” x 1+2x°
1.1. J‘—dx 1.2 J.ﬁ X
1+cos2x x(1+x7)




1.3.

1.4.

1.5.

1.6.

2.1.

2.2.

2.3.

2.4.

2.5.

3.1.

3.2

3.3.

3.4.

3.5.

3.6.

F(1-x)°

xx
‘x2\5/x3 + 2dx

dx

x+2
J.2x—1

dx

Jx

Y x(x+1)

cJI+1Inx
———dx

xln x

¢ dx
o x2 ’x2+a2

. dx
2

J 1—2x i

X

arccos xdx

[ arctg «/;dx

e arcsin x

dx

carcsina/x

[ In(x* + Ddx

cos’ xsin 2xdx

1.7.

1.8.

1.9.

1.10.

2
I+ x) i

Joxt 41

COS xCcoSs 2xcos 3xdx

. (tg°x +1g"x)dx

sin® xdx

3amMeHa nepeMeHHOn

2.6.

2.7.

2.8.

2.9.

2.10.

3.7.

3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

L+ X7

X° sin xdx

e

r 4x+3

X
Y (x=2)°
:x2\/4—x2dx
JO—x*) J

6 X

X

2
cedx

5
X

— 5 ax

J (x2_4)2

I/IHTerpI/IpOBaHI/Ie 10 9aCTAM

3
X

dx

. (arctgx)’ xdx

[ In(1 + x)dx

2
cln“ x

dx

2
X

—daX
Y1+ x%)°

.lnz xdx



3.14.

3.15.

3.16.

3.17.

4.1.

4.2.

4.3.

4.4,

45.

4.6.

4.7.

4.8.

4.9.

4.10.

5.1.

5.2

[ 3

x'e'dx

" > 2

X~ cos” xdx

(arcsin x)* dx

e’ sin xdx

————dx
I2x"—=3x-2
dx
J6xT+7x*-3x

X +xt -8
3—dx
x —4x

- x—1

SA4x —x

- (2x* —5)dx
Jxt =522 +6

dx

xdx
Jxt=3x%+2

. 3
x+1dx

Xdx
(x=1*(x*-1)

c 3x° +1 5
J (x2_1)3

5.

I sin® x
cos* x

dx

dx

2

J- sin* x
COS™ Xx

3.18.

3.19.

3.20.

sin In xdx

cosIn xdx

-,
x“e” sin xdx

HHTerpupoBaHue paioHaIbHBIX ()YHKITHIA

4.11.

4.12.

4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

4.19.

4.20.

Y1—x

¢ dx

S+

+ xdx

|

4
x +1 Jx

S —xt+x—1

2
c X dx
4

¢ dx

S (x+DX(XF+1)

- (x> —6)dx

Jx'+6x+8

4
(x"+1 e

Cx -t rx-1

- (x+1D)*

Y (P +2x+2)

¢ dx

S (x* +9)°

¢ dx

Y1+ x%)*

WHTerpupoBaHue TPUrOHOMETPUUYECKUX (QYHKIIUN

5.3.

54.

J‘ dx
cosxsin® x

J‘ dx
cos”® xsin* x



sin x . dx

55, [————dx 5.13. :
* (1-cosx) J5—4sinx+3cosx
F COSX ( dx
5.6. —zdx 504 |\ —=—FF———
Y (1-cosx) Jsin x+1g°x
5.7. .cosé xdx 5.15. .x/1+sinxdx
[ 5 dx
5.8. | 1g xdx 5.16. —
1—sin" x
. dx
5.9. - 5 r cosxdx
Y (sinx + cos x) 5.17. — 5
Jsin” x—cos” x
2
¢ COS” xdx
510, | —— ss [
Y cos3xsinx -10.

" Jl=sin*x

¢ dx
5.11. _ [
Y 1gxcos2x 519, J‘ sin 2x
sin’ x
5.12 dx
T )54 4ginx 5.20. I tgxdx

6.  HHurerpupoBaHue HppalMOHATBHBIX (YHKIUI

61 | 1z dx V1-x'dx

I+x x 08 | e
1— J_ 1+ X dx
6.2. 69. |——5—
1+\/_ : X
2+l +x 6.10. [3/x(1-x*)dx
6.3. ——dx .
o Jl—-x ) dx
6.11.
6.4 '31—35@ " xNx+4x—4
3N x x ) dx
6.12.
6.5. L * xx/2+x—x2
: x\3/x2+1 ) dx
6.13.
ce [ Y= D1+ x4+ 22
X +1 ) i
d 6.14.
6.7, j al Y 2x—3)ax— 2
Jxt+1

6.15. [V3x* =3x+1dx



6.16.

6.17.

6.18.

6.19.

6.20.

[ 1—4x—x"dx

dx

12 +2x+2

x*dx

1 =2x—x7

- (3x* —5)dx

“J3-2x—x7

4
xX'dx

"X +4x+5



NuauBuayanbHoe 3axanue Ne2

BapuaHTbel ”HAMBHYATbHBIX PA0OT

¢ xdx

o1+ Jx
¢ xXldx
S+ x%)

tx? -1

X

1

.1.\/(1—x2)3dx

0
—In2

I 1—e*dx

'(')-x+\la —.X

Ne
n/n
1 1.1 1.11 2.1 2.11 2.21 3.1
2 1.2 1.12 2.2 2.12 2.22 3.2
3 1.3 1.13 2.3 2.13 2.23 3.3
4 1.4 1.14 2.4 2.14 2.24 34
5 1.5 1.15 2.5 2.15 2.25 3.5
6 1.6 1.16 2.6 2.16 2.26 3.6
7 1.7 1.17 2.7 2.17 2.27 3.7
8 1.8 1.18 2.8 2.18 2.28 3.8
9 1.9 1.19 2.9 2.19 2.29 3.9
10 1.10 1.20 2.10 2.20 2.30 3.10
11 1.1 1.12 2.3 2.14 2.25 3.6
12 1.2 1.13 2.4 2.15 2.26 3.7
13 1.3 1.14 2.5 2.16 2.27 3.8
14 1.4 1.15 2.6 2.17 2.28 3.9
15 1.5 1.16 2.7 2.18 2.29 3.10
16 1.6 1.17 2.8 2.19 2.30 3.1
17 1.7 1.18 2.9 2.20 2.21 3.2
18 1.8 1.19 2.10 2.11 2.22 3.3
19 1.9 1.20 2.1 2.12 2.23 34
20 1.10 1.11 2.2 2.13 2.24 3.5
1. BI)I‘-II/[C.]'ICHI/IC onpe)]e.ﬂenm,lx I/IHTeraJIOB
¢ xdx
L [ —=—= 1.8.
o (x+1)
-13 dx
12. j e 1.9.
> JGB—x)*
1.3. 1+lgxdx 1.10.
Iox
63
14, [ dx 1.11.
< xyl1+1Inx
1
1.5. [ dx 1.12.
5 X +4x+5
/2
1.6. L 1.13.
,1+cosx
\/_dx
17. j 114,

J\/(?,T



1.15.

1.16.

1.17.

1.18.

1.19.

1.20.

o, —
[E—
I
=
&

V272 X

[\S)

T

X° sin xdx

2 2
a —x“dx
0
€
In® xdx
.1
2

xlog, xdx

1
/2

2
I e~ cos xdx
0

30



2.1.
2.2.
2.3.

24.

2.5.

2.6.

2.7.

2.8.
2.9.

2.10.
2.11.

2.12.
2.13.

2.14.

2.15.

2.16.
2.17.
2.18.

2.19.

2.20.

2.21.

2.22.

2.23.

2. Brrancnenue mnomazaei gpuryp

. 2
BBIYMCINTS IWIOMmAbL GUryphl, orpanndeHHon v y- =2x+1n x—y—1=0.
. 2_ 2
BbI4UCIIUTS TUI0INAb (PUIYPhI, OTPAHUYEHHON JMHUAMU VY~ =X~ U Yy =+/X.
2, 2 . 2 .
OxpyxHOCTh X~ + Y~ =8 pasnenena napabonoit y =x" /2 na nse yactu. Haiitu
o u 00enx 4acTeu.
. 2
Haiitn miomamu ¢uryp, Ha KoTopsie napabona Yy~ = OX 1eauT OKPY>KHOCTD
2 | 2
x +y =16.
2, 2 2 L2 2_ 2
OxkpyxHocth X~ + y° =a” pasbusaercs runepbonoit X~ —2y” =a” /4 ua tpu yactu.

OnpenenuTs MIOMIAINA TUX YaCTEH.

Boraucnute miiomaayn KpUBOIMHEHHBIX (GUTYp, 00pa30BaHHBIX MEPECeUCHUEM AILIHIICA
2 2

2 X 2
—+ y° =1 urunep6onasr — — y~ =1.
1 y P > y

. . 2
Borurcnuts mwiomaas Gurypsl, orpanudennoit muauei (y —x —2)” =9x u ocsamu
KOOpJUHAT.
. 2 2
Haiitu momans nerau aun y~ = x(x —1)°.
. . . ) 213
Haiitu momans GUrypsl, orpaHi4eHHoM 3aMkHyTOM muaner y° = (1—x7)".
. . . L2 2 4
Haiitu rutomaap Gurypel, orpaHH4eHHON 3aMKHYTOM JIMHUEH Yy~ = X~ — X .
BbIYHCINTh MI0MAAL (GUTYPhI, OTPAHMYECHHOM TUHUAME Y =€,y =¢ = H IpsAMoii
x=1.
. 2
BbraucauTh miomans GUrypsl, orpaHnuenHol muansamMu y =Inx, y =In" x.

Bbruncnnts miomaas 0HOTO U3 KPHBOJIMHEHHBIX TPEYTOIbHUKOB, OTPAaHUYEHHBIX OCBIO
abCIMCe M TMHASMA Y = SIN X, Y =COS X .

Beruncnuts niaomanb 0JHOTO U3 KPUBOJIMHENHBIX TPEYTOJbHUKOB, OTPAHUUEHHBIX OChIO
OpAMHAT U JIUHUSAMU Y =I8X,y = ECOS X.

Boruncnuth miomans Gurypbl, OrpaHi4eHHON OChIO0 a0CIUCC U TUHUSMU
y=arcsinx,y=arccosx.

Boruncnuth miiomans Gurypbl, OrpaHi4eHHON acTPOUION X = acos’t , Y= asin’t.
HaiiTu nomatb netid Juaun X = 3¢°, y=3t—t 3

Haiity miomanp neTiu JuHuu X =1 2 1, y=t - t.

HaiiTy 1wiommaas GpUrypsl, orpaHUdeHHON JTMHKMEH O = asin2@ .

Haiftu rtomaas Gurypel, orpanndennoi muauneit © = arg@ (a > 0) n npsamoit
p=rl4.

HaiiTy 1iommaas o0miel 9acTu GUryp, orpaHMueHHbIX JMHAAMH O = 3+ COS4@ u
p=2—-cosdp.

HaiiTy 1wiommaap 4acti (GUIyphl, OrpaHMYEHHOM IMHUel P = 2+ COS2¢, nexaieii BHe
mHEM P =2+sIin2¢@.

Haiitu miomans Gurypsl, orpaHudeHHOM JeMHucKaTol bepHymmum

(x*+y*) =a*(x* = y?).
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2.24.

2.25.
2.26.
2.27.

2.28.

2.29.

2.30.

3.1.
3.2.

3.3.

3.4.

3.5.
3.6.
3.7.
3.8.

3.9.

3.10.

1
29 3 6) ; D3

= n! =nlnn nzln(n2+4n+5)

*+5 (n-1Y =
1.a)Z”2j ; K Z(Znn+lj; )Y
n=2

Haiitu momans gurypsl, orpannueHHON TeMHUCKaTol bepHym

(X" +y*)’ =a’ (x> — y°), nexameii BuyTpH okpyxHocTH X~ + V> =a’ /2.

. . Lo 2 2\3 2 2 2

Haiitu miomans purypsl, orpanudennoi mnuei (x° + y7)” =4a xy(x" —y7).

. . . 4 4 2 2
Haiitu muomans Gurypsl, orpaHi4eHHON IMHUEH X +y =X+ y~.

— 2 v
Haiitn rmiomaas GpUrypbl, 3aKIKOUYEHHON MEXKLY JIUHUEH Y = Xe ’? 4 ee acummTOTOI.
P

. . L2 .

Haiitu niomans GuUrypsl, 3akiIr04eHHON MEKAY JTUHUEH Yy~ = ———— U €€ aCUMITOTOI.
2a—x

. o L2
Haiitu mwiomaas GUrypsl, 3aKI04eHHON MKy unueil Xy~ =8 —4x u ee
aCUMIITOTOM.

y y oo | Ny
Haiitu niomans GUrypsl, 3aKiII04€HHON MEKIY JTUHUEH Y~ = 5 U1 ¢ aCHMITOTOL.

I+x
3.  BbluncieHue AIuHbI JyTU

Haiitn jmny nyru muaun Inx ot Touku X, = \/§ 710 TOUKH X, = /8.

. 2
Haiitu umny ayru mmand In(1—x7) or roukn x; =0 mo touku x, =1/2.

. e +1
Haiitu jutuny ayru muaud In Y OT TOYKH X, =@ 10 TOYKH X, =D.

e p—
2 2

Boracauts aiuHy netid uaud 9ay” = x(x —3a)”.

. / 2 o
Haiitn nmuny nuanu y =\ X — X~ +arcsiny x.
Haiitu mny kapamonasl 0 = a(l+cos).

. 5 .5
Haiitn nnmuny nuanm X =acos £,y =asin t.

. . 2 2
Haiitu nimny muann ( y —arcsi x) =1-x".

3
Haiitu ey ety JuHuM X = t2, y=t-— g .
Haiitn nnmmny apXuMenoBoy cimpand O = d@ OT Havaja 0 KOHIIA IEPBOrO 3aBUTKA.
3 cemecTp

I/IHIII/IBI/IIIya.TILHOC 3aJlaHHUC

3aganue Ne 1.

HCCJ’I@}IOB&TE IMOJIOKUTCIIBHBIC PAAbl HA CXOANMOCTD:

n=1

nlnn(lnlnn)z'

n 0

1

2

3-5-...-(2n+1) = 1

e Y
) 27 4-.-(3n-2) 20 » ;(HZJ |
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4. a) Z%(Hlf ) Z:,Z—S ®) ni:nzln(lnﬂ)
6.2) 2”(’;”) 6) g(arcsmijn B) gi:l
Ly OEe R
8. a) 2(3;;21)' 0) i(szJ & :Zlnlrllzn
) = " - ”
= Z 3n+1 K ;(2;1)’“ Y ;(411”—3)

2 1-11-...-(10n -
10.2) ) 2n(_?n ),

n=l1

A
2
Ms
—
I
s
7\
>
ols |+
s [\
~—

0 (2n—1)! X n+1j = n
11. _ o ; _.
D 23 n(ae 1) "2 D 2 e
= pl © (42
12. ; §) ; .
a);(znﬂ)! )Z; FER & Z:‘(nwj
22" = (2n+1)" > 5+n
13. _— o ; .
a)nZ;‘S"(2n—1) );(4,1_1" B);25+n2
=1 n+l = n Y = 4.5-6-...-(n+3)
14. —In——; 6 ; :
a);ﬁ sl );(n+1) B);5-7-9-...-(2n+3)
15.a)i ! ;6)ii(l+ljn2; B)iarccos ! .
= (2n + 3)ln2 (n + 9) —3" n = n*+3

3aganue Ne 2.
HccnenoBarh 4MCIOBOM psAl Ha CXOAUMOCTh M YCTAHOBUTH XapakTep CXOJAUMOCTHU

(abcomroTHas1, yCIIOBHAS ):
. 3n+2

1. i(—l)"” 1 2
(- 22

] 3n—-1
n

M

3
Il

n

(_1)n+1

2n+1

[Ms

4.

M

S
LN
3
Il
)
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311

11. i(—l)"
(_1)n+1

2n+2

2n+1
5n(n+1)'

. 3 (1)

= (n+1)(n+4) o
= a1 2n+1 > (—1)"
15> (=1)" . 6.y — 21
”Zzll( ) n(n+2) ;(211+1)22"+1
3aganme Ne 3.

HaiiTi o6iacts cXOAMMOCTH PYHKIIMOHAIBHOTO Psijia:

(_1)n+1

"n(x+2)n '

M 1M

o n(x+1)" .

15. i\/ﬁe‘”" .
n=1

10" x"
n"

1. a) i
n=I

£ o
14. Z(xn_ =

n=l1

o 1 5
16. —2€_nx

n=1 n

3aganme Ne 4,
Haiit 06;1acTh CXOAMMOCTH 3a/TaHHBIX CTETICHHBIX PSIOB:

= (x—1)"
ey

n=1
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n71l’l'2n 3n+1
C x on (x_2)2"
3
a) nZﬂZSan ; n
o _xn o A x 4 2n
Lo X5 5 2(—1) )
(0,1)" x*
Sa)z )Z2nln n+1)

oC 2I’lxn * (.x+5)n
8 ; o
Y nz—l: Jn : ; (n+1)"
= (=1)" x" = n"(x-5)
> ;( ,3 (3i 1)1)0
s n " x" x (x+2)3n
10-2) ;(n+1j 5" K ,12—1: n’

n=1 6n N n=l1
x (n+1) x" i (x+5)2n_1
13 0
2 Zl 2" ); on-4"

3ananme Ne S.
Pa3noxuth 3aaHHYI0 (YHKIIHIO f(x) B CTENEHHOM PN B OKPECTHOCTH TOYKH X, .

Haiitu obmacts CXOAUMOCTHU MOJYYCHHOT'O CTCIICHHOTI'O psAJiad K JaHHOM (bYHKI_II/II/I.

l.f(x):e_xz,x():O. 2. f(x)=Inx, x,=1.
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3 f(x):l X, =2 4. f(x)=sin’x, x,=0.
x
5.f(x)=3x,x0=0. 6.f(x):e%x,xozl.
7.f(x):2x1+5,x(,:3. 8. f(x)=cos’x, x,=0.
. TTX X
9.f(x):s1n7,x0=2. 10.f(x)=3+4x,x():0

x)=x27-x, x,=0. 12.f(x):(1—x)672x,x0 0.

F(
13, f(x)—sm2x+2x0082x X, = O.14.f(x)zln(1+x—2x2),x0=0.
(

15. f x)=— X, =2. 16. f(x)—

, X, =3.
x—1 0

x> —6x+5

3aganue Ne 6.
Beruncnuth onpeneneHHbli HHTErpai ¢ To4HoCcThIo 10 0,001.

0,5 2 1 2
¢ arctg x

X
1. > dx. 2. Icos—dx.
v X 4
0,1 1
s In(1+x
3. ( ) X . 4. J.x/;sinxdx.
0 X 0
%1 _cosx o 2
5. dx . 6. je‘“ dx .
0 X 0
08 0,1 e—2x
7. 8. dx .
’0\4/1+x '([ X
1, 0.4 5x 2
0. 10. Icos(—j dx.
Y \3/27+X 0 2

j 12. je 4 dx.
0 0
X
. 04ln(1+j
13.J' . 14, I dx.
0 N 8+.X3 0 X
% 2 %2 1—cosx
15. [ e dx 16. [ —=—adx.
0 0 X

3aganue Ne 7.
Paznoxute B psg dypre nepuoanuecKyr0 € MEPUOIOM T=2r (b yHKITIIO f (x)

3aIaHHYI0 Ha OTPE3Ke [—7[, 72'] .
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0, XE[—7Z',O);
{4x—3, xe[O,ﬂ].
0, xe[—ﬁ,O];
:{1—2x, xe(O,ﬂ].
0, xe[—ﬁ,O];
B {xz, xe(O,ﬂ].

0, Xe [—7[,0);

1. f(X):{l_,x’ ji([(;z]o]
0, xE[_ﬂ"O]’

13. f(X)={6x_5, xe(0,7]

15. f(X)‘{;)’_ 8. j:([(;’;]o]

5—x, xe[—ﬂ,O],

0, XE (0,72']
R N
10 o
FCR N

0, xe[—ﬂ,O],

0 f(x){;, xe(0,7]
oo, T
" f(x) {7—3)6, xe[—ﬁ,O];

- 0, Xe (0,72].
X, XE [—7[,0];

2—x, xe(O,;r].

16. f(x)—{

Paszpneun. InddepenunanbHoe ncunciaenne GpyHKuuii
HECKOJIbKHMX IepeMeHHbIX
3ananue Ne 8.

Haiiti yacTHble TponsBoaHbe <> <\ GyHKIMA T = f(x, y)

1.1. 2= ln(3x—x2 +5xy);
13. 2=(30° =3y +5y) 3
1.5. 2= sin(6x4 —4y +xy) :
1.7. z= (6)/2364 —4dxy+ y)z;

>

1.9. z =ln(x2y+y2x—3x+4y)

111, z=(x° +2x—1)lny;

2y+4
sinx ’

J— 2 J—
1.15. z=e e (3)6 5y);

1.13. <=

37

12. z= \/3xy—x2 +5y°;

14. z =0T,

1.6. 2= tg2 (6)12x4 —4xy + y) .
1.8. z=cos(dxy+y—x);

1.10. z= sin(2x2y—3x3 +4y4) :

«/xz—y—2 .

1.12. 2= :
o yz

1.14. Z = arcsin :
y—2

4 _ 2

1.16. z=x" 7 ;



2

L17. 2 =arcig (x4 - yz); 1.18. 2 =arcctg 2,
x
119. z=(In )’)2)#1 ; 1.20. z=(sin x)tgy ,

3aganme Ne 9.
HccnenoBaTh PYHKIMIO IBYX MEPEMEHHBIX I = f(x, y) Ha KCTPEMYM.

2.1. Z=x2+y2—9xy+27; 22. 2=x"+2y" +1;

23. 2=3-2x"—y" —xy; 24. 2=X" 43y +x—y;

25. 2=5x"+y —3xy+4; 2.6. Z=x2+2y2+2xy;

27. 2=10—x" +2xy; 2.8. z=x"—y +2xy+4x;

2.9. Z=x2+xy—2; 2.10. z=x" —2xy+2y° =2y}

211. 2=X —9xy+y’; 2.12. z=xy2—4x+8y—11;

213. z=x"+y’ —2x+4y+5; 2.14. 2=xy+2x+6y—7;

2.15. 72=2xy+ x> +y’ —4x+2y+3; 2.16. z=4xy—x> -y’ +6x+4y—5;
217. 2=2x"4+9y" —4x—6y+2; 2.18. z=3x"+y*+6x—4y—10;
219. z=x+y —6xy+10; 2.20. z=xy+4x+12y+24

3aganue Ne 10.

Haiitu: a) npousBoanyto GpyHkumu I = f(x, y) B Touke M 1O HampaBJIEHUIO BEKTOpa [ ;

0) rpagueHT pyHkuuu I = f(x, y) B To4ke M.

3.1. z=cos’ y+In(x’ +y?); M(l,l)’ [=i+27;
32. 2 =arctg(x-1n(1+ y)); M(l,O), [=2i—7;
33. 2=2x"+9y* —4x—-6y+2; M(-2,3), _l.=3_'h—2_:;
34 z=xX+y —6xy+10; M(4,3), [=5i-12];
35 z=2xy+x+y’ —dx+2y+3,  M(-L3), 1=6i-8j;
3.6. =X+ —2x+4y+5; M(4,-1), [=8i+8];
3.7. z=xy+4x+12y+24; M(3,-3), [=—i—];
38. z=3x"+y +6x—4y—10; M (6,-1), [=—4i+;
3.9. z=4xy—x2—y2+6x+4y—5; M(1,-1), [=5i+8);
3.10. z=xy+2x+6y—7; M(0,-1), I=—i+2j;

311 z=x"—y* +2xy+4x; M(2,-1), 723;+};
312, 2= X2 +2y% +2xy; M(5,-1), I=i-6);
313, z=x> 43y  +x—y; M(=2,-1), 1=3i-2j;

3.14. 2=X"+2y° +1; M(4,-3), I=i-j;
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315 z=x"—9xy+y’;
3.16. 2=x"+xy—2;

3.17. z=5x"+y> —3xy +4;
318. z=3-2x"—y" —xy;

319. 2=x"+y —9xy+27;

320. 7=x"+2y" +1;

M(@0,-4),
M(4,-1),
M(2,1),
M(-2,2),
M1,-1),

M(_37 3) b
3amanue Ne 11.

[IpoBeputs 3a1aHHOE COOTHOIICHUE [T QYHKIMU T = f(x, y) .

2 2
4.1. xza—g—yza—sz,
ox oy
,0°z 0’z
4.2. a <~ <~ Y
oy~ 0z
0’z 0’z
4.3. @x—z JZO,
, 0%z 82z__
4.4. a y—a—z— R
X
2 2 2
4.5. xza—§+2xyﬁ+yza—§:0,
ox 0xOYy Oy
4.6 za_zz_ 28_2Z_0
oUe 2 2_ .
Ox oy
2
4.7. xz%—ag(yz%jzo,
x® oy\" Oy
0°z 82z_0
4.8. ax—2+§— ,
4.9 Ol 28—2Z=O
. Ox ox 2 ’
4.10 9% 26—ZZ:O
ox\ Ox oyt
4.11 l%+l%:i
o xox yoy y*
4.12. xzﬁ—xy%qL y? =0,
Ox oy

39

—cos(ax+y)

z=e€ 5

z:]n(x2+y2+2y+1);

z= sinz(y —ax);

Z=X;
X
=Yy X;
X
X
2=
Yy
X
z=arctg —;
y
_sin(x—y)
x b
y
z=e";
Yy
1=
=)
2
z=2"+arcsin (xy);
3x



4.13. — +t—=0, Z=1n(x2+y2+2x+l);

5 0z 0z ) 0z

4.14. X ——2x
o’ Ox0y oy*

4.15. — ———-—=0, z=1n(x—e_y);

3aganue Ne 12,
Boeruncnuth HanOosblliee ¥ HaUMEHbIIIee 3HaUYeHUs QYHKIUA T = f(x, y) B 3aJlaHHOH

obmactu ), xoTopas onpenenena cuctemoii HepapeHcTB. [TocTponTts o6macts D .

5.1. z=x"+y° —9xy+27, 0<x<3,0<y<3;
5.2. z:x2+2y2+1, x>0,y>0, x+ y <3;
5.3. z:3—2x2—xy—y2, x<1, vy>20, y<ux;
5.4. z=x"+3y" +x—y, x>1, y>2-1, x+y<l;
5.5. Z2=x"+2xy+2y°, —1<x<1,0<y<2;
5.6. z=5x" =3xy+ y*> +4, x>-1, y>-1, x+y<1;
5.7. z=10+2xy—x7, 0<y<4—x;
5.8. z:x2+2xy—y2+4x, x<0,y<0, x+y+22>0;
5.9. z=x"+xy-2, 4x* —4 <y <0;
5.10. z=x2+xy, —1<x<1,0<y<3;
5.11. z=x2—xy+y2—4x, x>20,y2>20, 2x+3y—-12<0;
5.12. z2=x"+3y"+x—y, 0<x<1,0<y<l, x+y=>1;
5.13. z:x2+y2—3xy, 0<x<2,0<y<3;
5.14. z=x"—2y* +4xy—6x—1, x>0,y2>20, x+ y<3;
5.15. Z=xy—2x—-Y, 0<x<3,0<y<4,
5.16. ZZ%xz—xy, OSyS3,y2%x2;
5.17. 7=2x+y—xy, 0<x<4,0<y<4;
5.18. z=x2+2xy—4x+8y, 0<x<1,0<y<2;
5.19. z:x2+y2—xy+x+y, x<0, y<0,x+y>-3;
5.20. z=x2+8y2—6xy+1, 0<x<2, -1<y<l;
4 cemecTp
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I/IH[[I/IBI/IIIyaJIbHOE 3aJaHue

BapuaHTsl ”HAUBUIYAJIbHBIX PaOOT

Ne

n/n
1 6.1 8.1 9.1 9.21 10.1 12.1
2 6.2 8.2 9.2 9.22 102 | 12.2
3 6.3 8.3 9.3 9.23 10.3 | 12.3
4 6.4 8.4 9.4 9.24 104 | 124
5 6.5 8.5 9.5 9.25 10.5 | 12.5
6 6.6 8.6 9.6 9.1 11.1 12.6
7 6.7 8.7 9.7 9.2 11.2 | 12.7
8 6.8 8.8 9.8 9.3 11.3 | 12.8
9 6.9 8.1 9.9 9.4 114 | 129
10 | 6.10 8.2 9.10 9.5 11.5 | 12.1

0

7.1 8.1 9.11 9.1 11.6 | 12.1
1

12 | 7.2 8.2 9.12 9.2 11.7 | 10.1
13| 73 8.3 9.13 9.3 11.8 | 10.2
14| 74 8.4 9.14 9.4 119 | 10.3
15| 75 8.5 9.15 9.5 11.10 | 12.1
16 | 7.6 8.6 9.16 9.1 10.1 | 12.2
17 | 6.1 8.7 9.17 9.2 10.2 | 12.3
18 | 6.2 8.8 9.18 9.3 103 | 124
19 | 63 7.1 9.19 9.4 104 | 125
20| 64 7.2 9.20 9.5 10.5 | 12.6

[y
k.

Pa3znen. UHTerpanbHoe ucyucaeHne pyHKIui
HECKOJILKHX IepPeMEeHHbIX

3aganue Ne 6.

BpruncnauTe NOBTOPHBIN MHTETPA:

21 4 2

6.1. _[dy_[(xz +2y)dx. 6.2. [dx] &y =
0 0 3001 (x+y)
11,2 2 x 2

6.3. [dx] =9 6.4. [dx] =Y.
o ol+y 1y
3 5 2 a

6.5. [dy [(x+2y)dx 6.6. [do [rdr.
-3 y2—4 0 asing
1 \/ﬁ > 3cos

6.7. [dx | J1-x"—y’dy. 6.8. fd(p j(prz sin’dr.
o 0 0

N3

1 2 3 1 X Xy
6.9. [dx] ydy|z°dz 6.10. [dx[dy[xy*zdz.
0 0 0 0 0 0

3aganue Ne 7.
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Haiitu ypaBHeHMs NMHUH, OrpaHUYMBAIOIIUX 00JAacTh MHTErpupoBaHui. Caenarb pUCYHOK
00J1aCTH UHTETPUPOBAHUS:

2 2-y 3 x+9
7.1. [dy [ f(x; y)dx. 7.2. [dx [f(x; y)dy.
-6 {—l 1 x”
4 10-y 3 2x
7.3. [dy [ f(x; y)dx 7.4. [dx][ f(x; y)dy.
0 y x
y 1 3
3 \/E 2 x+2
7.5. [dx [ f(x; y)dy. 7.6. jldx Lf()ﬁ y)dy.
0 0 S

3amanue Ne 8.

W3MeHUTh NOPSAI0K HHTETPUPOBAHKS B IOBTOPHOM MHTETPAJIE:

2 2x 2 2-x

8.1. [dx[ f(x; y)dy. 8.2. [dx [ /(x; y)dy.
0 x -6 %,1
12 1 1

8.3. [dx[ f(x; y)dy. 84. [dx [f(x;y)dy.
0 o i
2 Vax—x? 2 Vox

8.5. [dx [ f(x; y)dy. 8.6. [dx [f(x; y)dy.
1 2-x 0 2x—x7
e Inx 21 sinx

8.7. [dx [ f(x; y)dy. 8.8. [dx [ f(x;y)dy.
10 0 0

3amanmue Ne 9.

Bprunciuts ABOMHOW HHTETpA:

9.1. [[(x+y)dxdy, 0<x<1, 1<y<2. 9.2. [[xy(x—y)dxdy 0<x<1, 0<y<2.

D D
dxdy 2

9.3. [[——; 1<x<2, 3<y<4 94. [[ycos’xdxdy, 0<x<2m, 0<y<I.
b(x—y D

9.5. [[In(x+y)dxdy 1<x<2, 0<y<I. 9.6. [[xdxdy x=0, y=x', x+y=2.
D D

9.7. [[sin(x+y)dxdy, x=y, y=0, x+y=g. 9.8. [[x*ydxdy y=0, y=1-x".
D D

9.9 ([xX’ydxdy, y=x, y>=x 9.10. ﬂ(l—yz—xz)dxdy, x=1, y=x, y=2x.
D D

9.11. [[(x+y)dxdy, y=1, x=0, y=\/;. 9.12. [[(x+2y)dxdy, x=2, y=3, y=x, y=2x.
D D

9.13. [[ylnxdxdy xy=1, x=2, y=+x. 9.14. jj(x3+y3)dxd)4 x=4, x=2y, x=y.
D D

9.15. [[(1+2x+2y)dxdy, y=x, y=0, x+y=1. 9.16. [[xydxdy x+y=2, y=x’, y=0.
D D

9.17. [[(4-y)dxdy y=1, 4y=x>, x20. 9.18. [[X’y’dxdy, x*+y’>=4.
D D
2
9.19. jj(x2+y)dxd)4 y=x*, y'=x 9.20. Hx—zdxdy, x=2, y=x, xy=1.
D DYy
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9.21. Hcos(x+y)dxdy, x=0, y=n, y=x. 9.22. ”\/1 x> —yldxdy, x*+y*=1, x>0, y=>0.

9.23. j'szy2\/1 X —yldxdy, ¥*+y'=1, x=0, y=0.

9.24. Hﬂ x> +y* =1, x>0, y>0. 9.25. [[Vx*—y’dxdy, x=1, y=x, y=—x.
D

D J1—x* —y? ’

3aganue Ne 10.

C IIOMOIIBIO IIEPEXO0Ja K IMOJIAPHBIM KOOpAXMHATAM BBIYUCIIUTH I[BOﬁHOﬁ HUHTCTpa:
R VR-?
10.1. jdx fln(x2 +y° +1)dy.
0 0
1—x?— )
10.2. ﬂ ———5dxdy, D= {(x; y)e R2|x2 +y* <1, y>0, x> 0}.
pV1l+x"+y
10.3. [[(2—-2x—-3y)dxdy, D= {(x; y)e R2|)c2 +y* < 4} )
D
10.4. [[V9-x*—y*dxdy, D= {(x; y)e R2|)c2 +y2< 3x}.
D

10.5. || arctg>dxdy, D= {(x; y)eR?
b x

1<x”+y* <9, %Syﬁx«/g}.

3aganue Ne 11.

C IIOMOIIBIO I[BOﬁHLIX HHTCI'PajiOB BBIYUCIIUATD IJIOIIAAb (1)I/IprBI, OFpaHquHHOﬁ JIMHHUAMM:

11.1. y=x*; y=x+2. 11.2. x=y*-2y; x+y=0.

11.3. y=sinx; y=cosx; x=0. 114. x=0;, y=0;, x+y=1.

11.5. x=y; y=5x; x=1. 11.6. 9x* +4y* =36.

11.7. y=vx; y=2Jx; x=4. 11.8. (* +y*) =2x°.

11.9. x* +y> =2xy; x>0; y>0. 11.10. (x+y) =x*y*; x>0; y>0.

3aganue Ne 12.

C moMOIIbIO JBOWHBIX HHTETPAIOB BBEIUMCIIHTH 00BEM Tella, OTPAHUYCHHOTO TOBEPXHOCTSIMH:
12.1. z=5-x; y*=5x; z=0.

12.2. z=x*+y*; y=x%; y=1, z=0.

123. x=y=z=0; x=4; y=4; z=x>+y>+1.

124. x=y=2z=0; x=1, y=2; z=x"+y".

12.5. x=y=27z=0; 6x+3y+2z—-6=0.

12.6. y=7z=0; 3x+y=6; 3x+2y=12, x+y+z=6.

12.7. z=x*+y*; x=y=2=0; x+y=1.

128. z=x*+y*; z=0; y=1; y=2x; x+y=6.

12.9. y=\/;; y=2\/;; 7=0; x+7=6.

12.10. x=y=2z=0; 2x+3y—-12=0; 2z=y"
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12.11. z=9—-y* 3x+4y=12 x=y=z=0; y>0.

KpuTtepun n mkana oueHUBaHUs 10 OLEHOYHOMY CPeICTBY
«MHAUBHUAYAJIbHbIE 3aJaHU»

[Ixana oueHuBaHUsA Kpurepuii onieHuBaHus

1, 2 cemecTpbl

3aureHo (5 6amioB) [IpaBunbsHo pemrensl 90-100% 3anannii

He 3aureno (0 6amioB) | [IpaBuibHo pemiensl MmeHee 90% 3ananuii

3, 4 cemecTpbl

3auteno (10 6amio) | [IpaBuibHO pemersr 90-100% 3ananmii

He 3aureno (0 6amioB) | [IpaBmibHO pemiersl MmeHee 90% 3axanuii

® N

9.

10.
. DNIUNTHYECKUE UHTETPaIbl.
12.
13.
14.

11

15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

Kypcossbie padoThl.

IIpumepHas TeMaTHKa KypCOBBIX padoT:

OcHoBHbIe NOHATUS AU(DdepeHInanbHOro UCUUCIeHUS (QYHKIUM OJHON IEepeMEHHON U
UCTOPUS UX Pa3BUTHS.

OCHOBHbIE TOHATUS HMHTErPAJIbHOTO HCYMCICHUS (YHKIMHM OJHOM IepeMeHHOH u
UCTOPHS X Pa3BUTHS.

IIpumenenne nudepeHaTbHOr0 UCYUCICHUS Ul MCCIeqoBaHus (QyHKIUH OgHOM
MIEPEMEHHOM.

OCHOBHbBIE TOHSTHS MHTETPAIBHOTO HCUUCIEHUS (DYHKIMH OJHOW MEpeMEHHOW U HX
IIPUMEHEHHE.

OCHOBHBIE NPUIIOKEHUS IPOU3BOAHOM.

[Ipumenenue quddepernnana GyHKIUU K MPUOTUKEHHBIM BIYUCICHUSM.

OCHOBHBIE NIPUJIOKEHUS ONPENETICHHBIX HHTEIPaJIOB.

Bbruncnenne  ompeneieHHOro  WMHTErpaja  METOJaMU  Tpamneuuid U CpeaHuX
IPSIMOYTOJIBHUKOB.

Pemenne gusnueckux 3agad ¢ NOMOILIBIO ONPEAEICHHOIO HHTErpaa.

WHTerpansl, 3aBUCALIME OT TApaMETPA.

[Mpumenenue nuddepeHInaTbHOr0 UCYUCIEHUSs (YHKITUN HECKOJIBKUX TIEPEMEHHBIX.
[IpuMeHeHrne KpaTHBIX HHTETPAJIOB K 33JauaM MEXaHUKH U TEOMETPHH.

[IpubmmkeHHOe BBIUMCICHUE OMpPENENIEHHBIX MHTETPajioB, KOTOpbIe He OepyTcs depes
DIIeMEHTapHbIE (PYHKIIHH.

Psael u uaTerpan @ypre.

WnTterpan Jlebera.

DneMeHTapHbIe ACUMITOTHYECKUE METO/TBI.

®opmyna CTupauHra.

I'eomerpuueckue 3agauun, mpuBoAsAIIHe K AU epeHIInaTbHBIM YPaBHEHUSIM.
duzndeckue 3a1a4u, MPUBOAIINE K AU PEepeHIINATHHBIM YPaBHEHUSIM.

[IpuMeHeHne CTEeNeHHBIX PSIOB K MPUOIMKEHHBIM BBIYHCIICHUSIM.

[ToBTOpHBIE U IBOWHBIE PSAJIBIL.

Meron Diinepa TpUOIMIKEHHOTO HMHTETPUPOBaHUS TU(PEpEeHINAIBHBIX ypaBHEHUI
MEepBOTO MOpPsIJIKA.

[IpumeHeHne cTENeHHBIX PSAAOB K pelieHuo TuddepeHInanbHbIX ypaBHEHUH.
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Kpurepuu onieHUBaHMsI 3aIUTHI KyPCOBOii padoThI
OneHka 3amuTel KypcoBoi paOoThl sABIE€TCS KOMIUIEKCHOW. [Ipu 3TOM yuuThIBaroTCs
CJIEAYIOLINE KPUTEPHHU:

— coOnroenue Bcex TpeOoBaHM K O(GOPMIIEHHIO KypcOBOW pabOTBl U CpPOKOB ee
UCIIOJIHEHUS;

— aKTYaJIbHOCTh M CTETICHb Pa3pad0TaHHOCTH TEMBI;

— COOTBETCTBHE BBIIOJIHEHHON paOOThI IOCTABIECHHBIM LIEJISM U 3ajjayam;

— YpOBEHb OBJIAJCHHUS METOIMKON MCCIIeIOBAHNUS;

— CaMOCTOSITEIIbHOCTb B aHAJIN3€, 0000IEHUIX U BHIBOJAX;

— MOJIHOTA OXBaTa UCTOYHUKOB;

— O0OOCHOBAaHHOCTb U APTYMEHTUPOBAaHHOCTb OCHOBHBIX IOJIOXKEHUH, 000OLIeHUH,
BBIBOJIOB U PEKOMEHIALINI;

— IPOTHO3UPOBAHME MyTEH pELIeHUs MOCTABICHHBIX MPOOJIEM B LIEJIOM U BBICTpAaUBaHHE
NEPCIEKTUB JlajbHeNIIel paboThl HaJl TEMOM;

— KyJIbTypa BBICTYIUIEHUS BO BpeMs 3allUThl (peueBast KyjibTypa, KOMMYHUKaTHBHAs
KOMIIETEHTHOCTb, BJIQJICHUE ayTUTOPHEH, HAYYHBIN CTHIIb M3JI0KEHUS, JIOTUIHOCTD TIOCTPO CHHS
BBICTYIIJICHHSI, CBOOOIHOE BIIAJICHUE MATEePHaJIOM, HCIOIB30BAaHUE INPE3EHTALMOHHOTO WU
pa31aToyHOro MaTepHaa).

OneHka «OTJIMYHOY BBICTABIIAETCA B CIIydae, €Clid KypcoBast paboTa:

— COJIEPXKUT TPAMOTHO H3JIOKEHHbIE TEOPETUUECKUE IMOJIOKEHHSI M KPUTUUECKUH pa3zdop
NPAaKTUYECKOTO OMBITA 110 HCCIIETyEMON TEME;

— BBINOJIHEHA HA OCHOBE M3Y4YEHUs LIUPOKOro Kpyra Hay4yHOH, HAy4HO-METOAMYECKOH U
WHOM JINTEpPATypHI;

— XapakTepu3yeTrcsl JIOTUYHBIM, IOCJIEIOBATENbHBIM H3JIOKEHHEM MaTepuaga C
COOTBETCTBYIOIMMH CaMOCTOSATEIbHBIMH BBIBOJAMU;

— HaiexamuMm obpazom odopmiieHa (opdorpadus, akKypaTHOCTb, INPaBHIbLHOCTh
0 OopMIIEHHS CHOCOK, OMOIMOrpaduuecKoro Cnucka);

— KypcoBasi paboTa BBITIOJIHEHA B CPOK.

~ B mporecce 3amuthl paboThl 00YYAIOUIMIACS MOKAa3bIBaCT TIyOOKOE 3HAHHE BOIPOCOB
TEMBbl  HMCCJIEIOBAaHMSA, CBOOOJAHO  ONEpUPYET  JAHHBIMU  HCCIEAOBaHMs,  BiaJeer
npoeCCHOHATPHON TEPMUHOJIOTHEW, BO BpeMs JOKJaJa WCIOJb3YyeT MYJIbTEeMEIUITHYIO
IPE3eHTaINI0, CBOOOIHO OTBEYAET Ha MTOCTABJIEHHBIE BOIPOCHI.

_ OrneHka «xopomo» BBICTABIISAETCS B CIIy4ae, ECIIU KypcoBas pabora:

— B LEJIOM COJEPKUT IPaMOTHO H3JIOXKEHHbIE TEOPETUUYECKHUE TIOJI0XKEHUs, HO 0e3
rITyOOKOro TBOPYECKOTO 0OOCHOBAHMUS,

— — BBIIOJHEHA Ha OCHOBE U3yYEHHMs JOCTATOYHOTO o0ObeMa Hay4yHOM, Hay4dHO-
METQINYECKON U HHOW JIUTEPATYPBHI;

— XapakTepu3yeTcsl JIOTUYHBIM, MOCJIEIOBATEIbHBIM M3JIO)KEHHEM MaTepuaia C
COOTBETCTBYIOIIIUMH CaMOCTOSITEIbHBIMUA  BBIBOJIAMH; WMEET HEKOTOpPBIE HETOYHOCTH TpH
OCBEIICHUHU BOIIPOCOB TEMBI;

— HamIexamuMm obpazoM odopmiieHa (opdorpadusi, akKKypaTHOCTh, MPaBUIBLHOCTH
oopmIIeHHs CHOCOK, OMOIMOrpaguecKoro Cucka);

—BBITIOJTHEHA B CPOK.

B xopne 3amuThl paboThl 00yyaronMiics MOKa3blBaeT 3HAHHE BOIMPOCOB TEMBI, OIEPUPYET
JAHHBIMH WCCIICIOBAaHMS, BO BpPEMs JIOKJIaJa HCIOJIB3YeT MYJIbTEMEIUHHYIO TPE3CHTAIHNIO,
OTBEYAET Ha MTOCTABJICHHBIE BOPOCHI, OJTHAKO J[a€T HETOIHbIE OTBETHI HA BOIIPOCHI.

OmeHka «yIOBIETBOPUTEIHFHOY» BBICTABIACTCS B CIydasix, KOTa:

— uccieayemas mpobiemMa ¢ TOYKH 3pEHHsS] TEOPETHYECKOTO0 OCBELICHHS PAcKpbhITa B
OCHOBHOM TTPaBUJIEHO;

— B paboTe HE HCHOJb30BaH BECh HEOOXOAMMBIA JUISI OCBEILICHHS TEMbl Hay4HBIH
MaTepHai;
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— paboTa MOBEpXHOCTHBIM aHAJTHM30M MTPAKTUIECKOTO OMBITA MO UCCIICAYeMOil mpodiieme;

— pabota XapakTepu3yeTcs HEMOCIEeIOBATEIFHBIM  HM3JIOKEHHEM Marepuana |
HEOOOCHOBaHHBIMU MPCAJIOKCHUAMU,

[Ipu 3ammTe KypcoBoil pabOThl OOy4aroUIHICsS MPOSBISET HEYBEPEHHOCTH, ITOKA3bIBACT
cnaboe 3HaHUE BOIPOCOB TEMbI, HE Ja€T MOJHOT0, apryMEHTHPOBAHHOTO OTBETA HA 3a/IaHHBIC
BOIIPOCHI.

OL[GHKa «HCYIOBJICTBOPUTCIIBHO» BBICTABJIACTCA B ClIydasaX, KOoraa:

— paboTa CONCPKUT CYIIECTBEHHBIC TEOPETUYECKUE OMIMOKH WM ITOBEPXHOCTHYIO
apryMEHTAlHI OCHOBHBIX ITOJIOKEHUM;

— HE COJICPXXHT aHAIN3a IIPAKTHYECKOTO OIIBITA 110 UCCIIeTyeMOH mpobieme;

— B paboTe OTCYTCTBYIOT BBIBOJIBI;

— KypcoBasi paboTa BBIIIOJIHEHA HE B CPOK.

B xone 3ammuThl pabOTHl OOy4aroIIWiics 3aTpPyAHSETCS OTBEYaTh HAa IOCTABIICHHBIC
BOIIPOCHI, MOKAa3bIBAET clalOble MOBEPXHOCTHBIC 3HAHHUS IO HCCIEAYeMOl TeMme, NPH OTBETe
JIOTTYCKAET CYIECTBEHHBIC OMUOKH.

2.2. OueHouyHbIe CpeAcTBAa IS NPOMEXKYTOYHOM  aTTeCTAIMU
(mMcbMeHHBIH YK3aMeH)

Cewmectp 1
Bomnpocs! Kk 3xk3aMeny

MHOX€ECTBO NEUCTBUTENBHBIX YKcell. MOAYIb JEMCTBUTENBHOTO YHACIIA U €T0 CBOMCTBA.
OrpaHudeHHbIE ¥ HEOTPAHUYEHHBIE MHOXKECTBA Ha 4UCIOBOM mpsmol. IIpusHak
OTrpaHMYEHHOCTH MHOKECTBA.

[Tonstue GyHkMM 1 ciocoOs! ee 3aganus. JedcTBus HaJy QyHKIUSAMHU.

MoHOTOHHBIE (PYHKIIMH HAa YHCITOBOM IIPOMEXKYTKE.

YeTHble M HEUETHBIEC (PYHKIINU.

[Tepuonnueckue GyHKIIUU.

I'padux GyHKIIMU. DIeMeHTapHble TIpeoOpa30BaHus rpaduKoB.

OkpecTHOCTP TOYKM Ha 4YHCIOBOM mnpsMoil. IlpenenbHbie TOuku MHOXecTBa. [loHsTue

npezena QyHKIUU B TOUKE U €r0 T€OMETPUUYECKUI CMBICI.

9. TlepBblil 3ameuaTenbHbIN Mpenen (JieMMa O BCIOMOTAaTEIbHBIX HEPaBEHCTBAaX; Teopema o
IIEPBOM 3aMevaTeIbHOM IpeJiene).

10. Teopembl 0 mpexpenax (TeopemMa O €IUHCTBEHHOCTH IIpelena; TEOpeMa O MpeaelbHOM
nepexo/ie B HEPaBEHCTBAX ).

11. Teopembl 0 mnpeaenax (Teopema O TIpenene MPOMEKYTOUHOM (yHKIMM; Teopema 00
OTpaHMYEHHOCTH (QYHKIUU, UMEIOIIEN KOHEUHBIH Mpeien).

12. TIpenenbl cyMMBbl, pa3HOCTH, TPOU3BEICHUS U YACTHOTO IBYX (DYHKIUH.

13. Ilpenen  ¢yHkmuu 1pu  aprymeHte, cTpemsmemcs K oo, llpemen  guciaoBoi
IIOCJIEI0BATEILHOCTH.

14. beckoHeuHo Maible PyHKIIMU U UX cBoiicTBa. CpaBHEHHE OECKOHEYHO MaJbIX (PYHKIIMM.

15. beckoneuno Oonbiue ¢GyHKIMH U OecKOHEYHble Mpenensl. Teopema O CBSI3U TMOHATHSA
0ecKkOoHEeYHO 0O0NBIION (DYHKIIMH C MOHATHEM OECKOHEUHO Majlol (pyHKIIHU.

16. Boruncienue mpenena CyMMbl, Pa3sHOCTH, NMPOU3BENEHHS M YacTHOrO JBYX (YHKUUH B
0COOBIX CITy4asix.

17. DxBUBaNeHTHBIE OECKOHEYHO Majible ()YHKIIMU U BBIYUCIIEHHE C MX TTOMOIIBIO MPE/IETIOB.

18. OnnocToponnue npenens! GyHKuN. Teopema o CBA3U MOHATHI OJHOCTOPOHHUX IPEIENIOB C
MOHATHEM OOBIYHOTO Tpesiena.

19. Axcuoma HenpepbIBHOCTH MHOXECTBA IEUCTBUTENIBHBIX YKcel. TOUYHbIE TPAaHUIIbl YUCIIOBBIX
MHOXECTB. TeopeMbl O CyIIECTBOBAaHUU TOYHOW BEPXHEW M TOYHOM HIKHEU IpaHULl U UX
CBOMCTBAX.

20. Teopems! 0 peene MOHOTOHHOW YMCIIOBOM nociiefoBareiabHocTu. Teopema Beliepirpacca.

DN —

XN AW
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21.
22.
23.
24.

25.

26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.

41.

42.

43.
44.

45.
46.
47.
48.
49.
50.

51.

52
53

54

Teopema Kantopa. Teopema o HepaBeHcTBEe bepHyiu.

Uucno e. Teopema 0 BTOpoM 3aMeyaTesIbHOM Mpeeie.

Teopembl 0 TpETbEM, YETBEPTOM U IIATOM 3aMeYaTeIbHbIX NPEAEIaxX U CIEJICTBUSA U3 HUX.
[Tonsatne HenpeprlBHON (QyHKUMU. HenmpepblBHOCTH CyMMBbI, pa3HOCTH, MPOMU3BEAEHUS U
YaCTHOTO IBYX HEMPEPHIBHBIX (DYHKITHIA.

BHecenue 3Haka npenena moj 3HaK HempepbiBHOM (QyHKIuH. Teopema 0 HENpepbIBHOCTH
KOMITO3ULIUH (PYHKITHH.

OnHOCTOPOHHSISI HENPEPbIBHOCTh (PyHKIMK B Touke. Kitaccudukanus Touek paspbisa.
OnHOCTOpOHHHKE TPeIeIbl MOHOTOHHBIX (DYHKIIWH.

Teopema 0 IPOMEkKYTOUHBIX 3HAUCHUSIX HEITPEPBIBHON (DYHKIIMH.

[lonsatue oOpatnoii ¢yHKuuU. Teopema O CyIIECTBOBAaHMM HEMPEPBHIBHOW 0OOpaTHOM
GyHKIIHH.

Kopenb HaTypaJIbHOH CTEIIECHH.

CreneHb ¢ paliOHAJIbHBIM IIOKA3aTEIEM.

CreneHp NOJ0KUTENBHOTO YKCa C IPOU3BOJIBHBIM JEHCTBUTEIBHBIM [10KA3aTEIEM.
IToka3zarenbHast QyHKIMSL.

Jlorapudm u norapudmudeckas GyHKIHS.

CrenenHast GyHKLUS C IPOU3BOJIBHBIM IIOKA3aTEJIEM.

OOpaTHble TPUTOHOMETPUUYECKUE (PYHKITHH.

ITonnocnenosarensHoCTH. Teopema bonbiiano-Beneptpacca.

Teopemsr Beiiepmrpacca o HenmpepbIBHON Ha OTpe3ke (GyHKINH.

[Tonsatuss nmpousBogHOM u  muddepenuupyemoctd  QyHkuuu. Teopema o  CBA3M
QG GepeHIIPYEMOCTH C HENPEPHIBHOCTHIO (PYHKIINH.

Kacarenbnast k rpaduky ¢yHkuuu. I'eomerpuyeckuil cmbicn JuddepeHIpyeMocTH
(GYHKIHH.

IIpon3BosHast CyMMBbI, pa3HOCTH, NMPOU3BEACHMS U 4yacTHOro AByX (yHkuuii. Teopema o
IIPOU3BOHON KOMIIO3UIIMH JIBYX (DYHKIIUH.

IIpou3BosHble n1eMeHTapHbIX (yHKIMHA. Teopema O Mpou3BOIHONW OOpaTHOW (HYHKIMH.
['unepbonuueckue GyHKIUU U UX TPOU3BOJHBIE.

[Tapamerpuueckuit myTh. [Ipumepsl. Teopema o kacaTenbHON K MapaMEeTPU30BAaHHOMY ITYTH.
[Tapamerpuueckuii criocod 3ananus QyHKIMH. Teopema o0 MPOU3BOJHON MapaMeTpHUuecKu
3aJaHHON (PYHKITUH.

[lonstue muddepennmana @ynkuun. I['eoMeTrpuueckuidi M MEXAHUYECKHIl  CMBICT
muddepenimana GyHKIUH.

Huddepenunan cyMMbl, pPa3sHOCTH, MPOU3BEIEHUS U YACTHOIO JIBYX (PYHKIMM.
Huddepennnan komno3unuuu AByX GyHKUMH. JuddepeHiuans BEICIIMX MOPSIKOB.
BospacTtanue u yOpiBaHHe (PYHKLIHN B TOUKE.

CoiictBa nuddepenuupyemsix pyHkuuii (teopema Pepma; reopema Poms).

CsoiicTBa tuddepenuupyempix GpyHkIuil (Teopema Jlarpanxa; reopema Komm).

[Ipu3Hak MOHOTOHHOCTH (YHKIMH Ha mnpoMexyTke. Touku skcTpemyma. Teopema o
HEO0OXOMMOM YCIIOBUH CYIIECTBOBAaHUS HKCTpeMyMa GyHKIIUU OJHOU MEPEMEHHOM.
TeopeMbl O MEpPBOM M BTOPOM JOCTAaTOYHBIX YCJIOBUSAX CYIIECTBOBAHUS 3KCTpeMyMa
GYHKIIMM OHON EPEMEHHOI.

. Hampasnenue BoimykiocTH rpaduka ¢pynkuun. Touku nepern6a rpaduka GpyHKINH.

. HeBepTukanbHble acHMITOTHI Tpaduka GyHKIUH.

. PaCKpBITI/IC HeOHpCI[CJICHHOCTCf/'I THIIA 0 n © C IMTOMOIIBIO ITPABUJI Jlonurans.

Cewmectp 2

1.
2.

Bomnpocskl Kk 3k3aMeHy
[TonsiTue mepBooOpazHoii. Teopema o mepBOOOPa3HOIA.
[TonsiTne HeonpeaeneHHoro nHTerpana. CBoMcTBa HEONMPEAEICHHOTO HHTErpara.
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A

10.
11.
12.
13.
14.

15

16.
17.
18.
19.

20.
21.
22.

23
24
25

26.
27.
28.
29.
30.
31.
32.

33

34
35

Tabnuiia OCHOBHBIX HHTETPAJIOB.

Teopema 06 UHTETPUPOBAHUHU IO YACTSIM.

TeopeMa 0 3aMeHE IIEPEMEHHOM B HEOIIPEIEIIEHHOM UHTErpalle.

[TonsiTs  panuMoHaNbHOM  (YHKIMH,  MPOCTCHINMX  PAIMOHAIBHBIX  (YHKIIHM.
HHuTerpupoBanue NpocTeniux Ipo0eil nepBoro U BTOPOro THUIA.

HNHTerpupoBanne NpoCcTeHIMX ApoOeH TPEThEero THIIA.

WuTerpupoBanue NpocTeniuX Ipo0eil yueTBEpPTOro THUIA.

HHTerpupoBanue NpaBUILHON PAIMOHATLHON (YHKIIUH.

WuTerpupoBanie HENpaBUIbHON paliMoHaTIbHON (DYHKIWH.

WNHTerpupoBanre TPUrOHOMETPUUECKUX BBIPAKEHUN.

HHTerpupoBanue BeIpaXEHUH, COIEPKAIINUX PAJIUKAIIbL.

Omnpenenenne paBHOMEPHON HENPEPHIBHOCTH (PYHKIIMH HA TPOMEKYTKE.

Teopema KanTopa 0 paBHOMEpHON HENPEPHIBHOCTH.

. Pa3ouenue ortpeska. Panr pa3oumenus. WHrerpanbHas cymma. [loHATHE oOmpeneneHHOro
MHTETpasa.

3anauu, IpUBOASILNE K MIOHATHIO ONPEAEICHHOr0 HHTErpaa.

Heo6xoanMoe yciaoBre HHTETPUPYEMOCTH ()yHKITHH.

Cymwmbl lapOy 1 ux CBOMCTBA.

Kpurepuit unrerpupyemoctn (QyHkiuu. JlocTaTouyHble YCIOBUS HHTETPUPYEMOCTH
GbyHKIHH.

CaoiicTBa OINpeeIEeHHOT0 HHTErpaa.

Teopema o cpeiHEM 3HAYEHUH.

CymectBoBaHue MepBoOOpa3HBIX HENpephlBHOW (GYHKIMK (TeopemMa O TPOHU3BOTHOMN
ONpPENEJICHHOTO MHTEerpajga 10 BEpXHEMY IIpeelly MHTErpUpOBaHUs; Teopema o
CyILIECTBOBaHUU NIEPBOOOPA3HON).

. Teopema o popmyne Hriorona — JleliGuua.
. Teopema 00 HHTErpUpPOBAHUH IO YACTSM B OIPEEICHHOM HHTETpale.
. 3aMeHa TEPEMEHHON MHTErpUpPOBaHUS W TMIOJACTAHOBKM B OIPEACIIEHHOM HWHTErpaje

(Teopemsl 1 u 2).

WHuTerpanbl 4eTHBIX U HEYETHBIX (PYHKIIMH MO OTPE3KY C CEPEIUHON B HYIIE.

KBanpupyemsie ¢purypsl Ha INIOCKOCTH U UX Iiomanu. [lpusHak KkBagpupyeMocTH.

Teopema o muioniaan KPUBOJIMHEMHOW Tpaneluu U CICCTBUS U3 HEE.

Teopema o IO KPUBOJIMHEMHOTO CEKTOPA.

OYHKIMY ¢ OTPaHUYEHHBIM U3MEHEHHEeM (TeopeMsl 1, 2 u 3).

CrpsamiiieMocTb U JUTHHA TUIOCKOM KpuBoi. Teopema XKopnana.

Brruncnenue IiMHBI TIAAKON KpUBOW (ompeaeneHHe TIaJKod KpUBOM, TeopeMa O JIHHE
TJIaJIKOM KPUBOIL).

. Bbluncnenue NIuHBI rIaJKOM KPHUBOM, 3aJaHHOM B JEKAPTOBBIX KOOPAMWHATAX, U KPHUBOM,
3aJJaHHOM B MOJIAPHBIX KOOPAWHATAX.

. HecoOcTtBennsle nnTerpaisl. Teopema 0 HECOOCTBEHHOM HHTETpale.

. IlonsiTie ocratka HECOOCTBEHHOro WHTErpaiga. Teopema 00 ocTaTke HECOOCTBEHHOTO

WHTEerpana.

Cewmectp 3

Bonpocsl Kk 3xk3ameny
[TonsiTre yncnoBoro psaaa. CXoAsuicsa YUCIOBOM psl U €ro cymma. Teopema o
TEOMETPUYECKOM psE.
TeopemMa O CIIO)KEHUHM CXOMSLIMXCS YHMCIOBBIX psioB. Teopema 00 yMHOXEHUH
CXOZSIIErocs YUCIOBOrO psifia Ha YHUCIIO.
OmnpezneneHue ocTaTka 4YHMCIOBOrO psia. Teopembl 00 ocTaTKe CXOASIIErocs YHCIOBOTO
psza.
Heo6xoanmMoe ycinoBre cX0IMMOCTH YUCIOBOTO psfa. ['apMoHnuecKuii psi.
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[Tono>xurenbHbIE YUCIOBBIE psAibl. KpuTepnii CXOAMMOCTH MOJIOKUTENIBHBIX PSI0B.
CpaBHEHUE MOJI0KUTENBHBIX PAIOB (Teopema | u mpeaenbHas Teopema).

[Mpu3naku Komm u [lanambepa cXoAUMOCTH TOJT0KUTEIBHBIX PSIOB.

WHTerpaibHbIi MPU3HAK CXOAUMOCTH IOJIOKUTENBHBIX PSIOB U €r0 IpUMEHEHue. Teopema
00 0000IIEHHBIX TAPMOHUYECKUX PAIAX.

3Hakodepeayronmecs psaasl. Teopema JlelOHUIIA 0 3HAKOYEPETYIONTUXCS PsIIax.
AOCOMIOTHAs U YCIIOBHAsl CXOAMMOCTH psfoB. IlonmokutenbHast u OTpULATEIbHAS YaCTH
YHUCJIOBOTO psiJa.

[Tpusznaku danambepa u Ko aGCOMIOTHON CXOAMMOCTH YHCIOBOTO PsAA.

IlepecTaHoBKa 4IEHOB 4YHMCIOBOTO psjna (TeopemMa 1 O IEepeMecTUTENbHOM CBOMCTBE
NOJIOKHUTEIBHBIX PSJIOB; TeopeMa 2 O TMEPEeMECTUTEIbHOM CBOHCTBE aOCONIOTHO
CXOJALIMXCS PAZOB; TeOpeMa 3 0 NEPEMHOXKEHUN a0COIOTHO CXOAALIUXCS PSIOB).
HeoGxonumoe u gocraToyHoe ycinoBue cxoauMmoctu (kpurtepuit Komm) uumcioBoit
II0CJIEI0BATEIBHOCTH U YUCIOBOIO psifa (TeopeMsl 1 u 2).

OyHKIMOHATBHAS TIOCIE0BATENBHOCTE. O0IacTh CXOMUMOCTH U TIpeAenbHast (QyHKITHSL.
OyHKIMOHANbHBIE psiibl. O0JacTh CXOAUMOCTH U CyMMa (DYHKLIMOHAIBHOI'O PsAa.
PaBHOMepHAsE cXOIUMOCTh (DYHKIIMOHAJIBHOW IMOCIENIOBATEIBHOCTH M (YHKIMOHATIHHOTO
psana. Teopema Beifepmrpacca (ocTaTOYHBI NPU3HAK PABHOMEPHOHW CXOAMMOCTH
(YHKIIMOHAJIBHOTO psija).

Heo6xonuMoe M J10CTaTOYHOE YCIOBUS PABHOMEPHOM CXOIUMOCTH (YHKLIHMOHAIbHBIX
psAoB W (YHKIMOHAIBHBIX TOCIeAoBaTebHOCTeH. CBOWCTBA PAaBHOMEPHO CXOISIINXCS
(YHKLHMOHATIBHBIX PSJIOB.

[Tonsitue crenenHoro psaa. Teopema o0 MHTEpBale U Paguyce CXOIUMOCTU CTEHEHHOIO
psna.

TeopeMa 0 paBHOMEPHOM CXOIMMOCTH CTENIEHHOTO PsAa.

CBoiicTBa CTENEHHBIX PAJOB (HEMPEPBIBHOCTH CYMMBbI; IOYJIEHHOE HHTETPUPOBAHUE U
muddepeHIMpoBaHNE CTEIEHHOTO PSAAA).

Paznoxenune ¢yHkuuum B creneHHOM psa. Teopema O €IMHCTBEHHOCTH pa3jiokKEeHUs
(GYHKIUM B CTETICHHOM PSiI.

®opmyna Teitnopa. Teopema 06 ycinoBuu cxonumocTH psaa Teiinopa.

X
Teopema o paznoxeHun GyHKIUHA flx)=e B CTENIEHHOM pSI.
Teopema o paznoxkeHuu GyHKIIUU J)=sinx 5 renenmoii pan.
f(x)=cosx

Teopema o paznoxxeHnu QyHKIIHH B CTENICHHOU PAI.

f)=In(1+x)

Teopema o paznoxeHun GyHKIIUHA B CTENIEHHOM pSI.

Teopema o pasnoxeHnH GYHKIHHI f)=arcigx o enennoit pAL.

T F@=(1+x)" )

eopemMa 0 pas3IoKeHUH (PyHKIUH B OMHOMMAJIBHBIHN PsI.

[TonsiTve creneHHOro psifia B KOMILJIEKCHOM obsacti. Kpyr cxoaqumMocTu CTENeHHOro psija.
Teopema AGens.

[TokazarenbHast ¥ TpUrOHOMETpUYEeCKUEe (YHKIIMM KOMIUIEKCHOM IMepeMeHHON. Dopmyibl
Oiinepa.

Tpuronomerpuyeckas cucrema QyHKIUN U €€ OpTOrOHAIBHOCTD.

ITonsTe TpUrOHOMETpHUUECKOTO psafa. Psan Dypre.

KommnekcHas ¢popma psiga Oypre.

Cxonnmocts psna @ypee. Teopema [dupuxie.

Psibl 10 KOCHHYCaM U CHHYCaM.

OyHKIUSA OBYX NepeMeHHbIX. O0sacTh omnpeeseHus U 001acTh 3HaYeHUs (YHKIUHU ABYX
nepemMeHHbIX. CriocoObl 3amaHus (YHKIUUA JBYX TepeMeHHbIX. ['paduk GyHKIUM IBYX
nepeMeHHbIX. JInHnn ypoBHs. @yHKIUSA HECKOJIBKUX IIEPEMEHHBIX.

[Tpenen u HenpepbIBHOCTh (PYHKIIUH JIBYX IIEPEMEHHBIX.
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39. YactHble IIPOU3BOIHEIE byHKIMN HECKOJIBKHX IIEPEMEHHBIX. IlonsTue
nuddepeHIIpyeMoCcTH PYHKITUH HECKOJIBKHUX MePEMEHHBIX.

40.  HeoOxommmoe W IOCTaTOYHOE YCIOBHS AU(PPepeHIUpPYEeMOCTH (DYHKIIMH HECKOJIBKUX
NIEPEMCHHBIX.

41.  TlpoumsBoanas u nudepeHIran CloXHONH GyHKINH.

42.  HesBuble GyHKIMH U UX auddepeHImpoBaHue.

43.  KacarenbHas JIOCKOCTh U HOPMaJIb K TOBEPXHOCTH.

44.  Yactable npou3BoaHble U TubdepeHInanbl BhICIINX MOPSAKOB (YHKIIUM HECKOJIBKHX
NIEPEMEHHBIX.

45.  DkctpeMyMbl (YHKIMH JBYX MEpEMEHHBIX. TeopeMbl 0 HEOOXOIUMOM U JOCTATOYHOM
YCIIOBHAX CYILIECTBOBAHUS dKCTpeMyMa (DYHKIHH JBYX MTEPEMEHHBIX.

46.  IlonsThe mMpou3BOAHON MO HampaBiIeHUIO (YHKIIMH HECKOJIbKUX MEpeMEHHBIX. Teopema
0 MIPOU3BOIHOM MO HATIPABJICHUIO (YHKIIUN HECKOIBKUX MEPEMEHHBIX.

47. [TonsTre rpaareHTa GyHKIIMA HECKOJIBKUX NIepeMeHHbIX. CBOMCTBA rpaauenHTa. Teopema

O HaIlpaBJICHUU U JJIMHEC I'paJuCHTA.

Cewmectp 4
Bomnpocs! k 3x3aMeny

1. Ksagpupyemsle purypsl u ux miomaau. [IpusHak kBagpupyeMocTu GUrypsl.
2. llonsTHEe WHTErpalbHOW CyMMBI JUIsi (YHKIHMH JBYX INepeMeHHBIX. [loHATHE TBOWHOTO
UHTETpaa.

3 I'eomeTpruecknii CMBICT ABOMHOTO MHTETPAJIA.

4.  Heo0xoaumoe yciaoBHe CyIIECTBOBAHHUS ABOMHOIO UHTErpaa.

5 Cymmsbl [lapOy mist GyHKIMH ABYX NMEpeMEeHHBIX. [Ipu3HaK HMHTErpUpyeMOCTH (YHKIUU

JBYX IIEPEMEHHBIX.

6 JlocTatouyHble yCIOBHS CYIIECTBOBAHMS IBOMHOIO MHTETpAA.

7. CBoiicTBa JBOMHOIO NHTETpaJIa, BEIPA)KAEMbIE PABEHCTBAMU U CIICACTBUS U3 HUX.

8 CBolicTBa ABOWHOI0 UHTErpaja, BbIpakaeMble HEPaBEHCTBAMH.

9.  TloHsATHE MOBTOPHOTO MHTErpaa.

10. BpluucieHne ABOWHOTO MHTETpajia MOBTOPHBIM HHTETPUPOBAHUEM.

11. IlonsATue TpoitHOrO MHTErpasa. Beluncienne TpOHHOrO HHTErpaa.

12.  Teopema o npeoOpa3oBaHUM JBOMHOIO UHTETpala K MOJISPHBIM KOOPIUHATAM.

13.  TpoiiHoil uHTEerpan B chepuuecknx U UHIMHIPUIECKUX KOOPHHATAX.

14. TlpuMeHeHHE KpaTHBIX HHTETPAJIOB K BBIUMCICHUIO TUIOIIAEH MIIOCKUX (uryp.

15. IIpumMeHeHMEe KpaTHBIX MHTErPaJIOB K BHIYUCICHUIO 00BEMOB TEI.

16. Bpluucienne Macchbl ¥ KOOPAMHAT LEHTPa TSHKECTU TUIOCKON (QUTYpHI U Tena.

17. BrpluncieHne mIomaam NOBEPXHOCTH.

18. Bpluncnerre MOMEHTOB HHEPIIUH IIOCKOHN (UTYPHI U TeTa.

19. 3agauu, npuBOAAIINE K KPUBOJIMHEWHBIM UHTErPAJIaM.

20. IlonsATHME KPUBOJIMHEHHOIO UHTErpaja IEPBOro poaa U ero CBOMCTBA.

21. TloHsATHE KpUBOJIMHENHOIO UHTETpaJla BTOPOrO poJia U €r0 CBOWCTBA.

22. Teopema o cyliecTBOBaHUU KPUBOJIMHEHHOTO HHTETpasia U GopMyJie AJisl €ro BEIUYMCICHHUS.

23. Beruucnenue paboThl MepeMEHHON CHIIBI C TIOMOIIbIO KPUBOJIMHEHHOT0 HHTETpaa.

24. Teopema o popmyne Pumana-I'puna u ciencTsue u3 Hee.

25. VcnoBus HE3aBHUCHUMOCTH KPUBOJIMHEHHOIO MHTErpaja BTOPOro poja oOT IIyTH
MHTETPUPOBAHUS.

26. OmnpexneneHue MOBEPXHOCTHOIO MHTETpajla MEPBOrO pojaa. BreluncieHne MOBEPXHOCTHBIX
MHTETPAJIOB IIEPBOTO POAA.

27. OmnpeaeneHue MOBEPXHOCTHOIO MHTETpajla BTOPOro poja. BrelumcieHne MOBEPXHOCTHBIX
MHTETPAJIOB BTOPOT'O pOJa.
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Kpurepuu n mkaJjia oueHuBaHHS 10 OLIEHOYHOMY CPeICTBY
NMPOMEKYTOUYHBbII KOHTPOJIb (MMCbMEHHBIN IK3aMeH)

[Ixana oreHuBaHusd
(uHTEpBaAN OAJITIOB)

Kpurepuii onieHuBaHus

oTim4HO (45-50)

CryneHT 1i1y00KO U B IMOJIHOM 00BEME BIaJIeeT MPOrPaMMHBIM
MaTepuaioM. ['paMOTHO, HCUEpPNBIBAIOUIE U JIOTUYHO €ro
u3naraer B nucbMeHHoW  Qopme. Ilpm sToM  3HaeT
PEKOMEH/IOBAaHHYIO JIMTEPaTypy, NPaBUIBHO OOOCHOBBIBACT
MIPUHSATBHIE PELIEHUs, XOPOIIO BJIAJCET YMEHUSMH U HaBbIKAMU
P BBINOJHEHUHU MTPAKTUYECKHUX 3a/1a4.

xoporto (38-44)

CTyneHT 3HaeT mporpaMMHBIN Marepuai, rpaMOTHO U IO CYTH
U3JIaraeT ero B MMCbMEHHOU (opMme, TOIycKasi He3HAYUTEIbHbIC
HETOYHOCTU B YTBEPXKICHMSX, TPAKTOBKAxX, ONPEICICHUSAX U
KAaTEeropusiXx WM HE3HAYUTEIbHOE KOJM4ecTBO owmuoOok. [Ipu
TOM BIIaJIe€T HEOOXOAMMBIMU YMEHUSIMH W HaBBIKAMU IPU
BBINIOJTHEHUH NTPAKTUYECKUX 33]1a4.

YIIOBJICTBOPUTEIILHO CryneHT 3HaeT TOJbKO OCHOBHOM MPOrPaMMHBIN MaTepHal,

(25-37) JIOITYCKaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (DOPMYIIUPOBKH,
HEIOCJIEI0BATEILHOCT B OTBETAX, M3JAaraéMbIX B ITIMChbMEHHON
dopme. [Ipu TOM HETOCTATOYHO BIAJICCT YMCHUSIMH U
HaBBIKAMU TIPU BBIIIOJHEHHUHU TIPAKTUYECKUX 3a1a4. Jlomyckaer
110 30% omubOoK B M3Iara€MBIX OTBETAX.

HEYJIOBJICTBOPUTEIIBHO CTymeHT He 3HaeT 3HAYUTCIFHOM 4YacTH MPOrPaMMHOTO
(0-24) marepuana. [Ipu 3ToM mOmycKaeT NMPUHIMIUAIBHBIC OIIMOKU B

J0Ka3aTCIbCTBaX, B TPAKTOBKEC MMOHATUH U K&TGFOprI, MMPOsABJIACT
HU3KYIO KYJIBTYPY 3HaHPIfI, HC BJIaZICCT OCHOBHBIMHU YMCHHSIMU U
HaBbIKaMU ITPU BBIITOJHCHUH MPAKTHUYCCKUX 3a7a4.
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