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1. TACITOPT ®OHIA ONEHOYHbIX CPEACTB

1.1. IlepeyeHb kOMIeTeHUHMH, (popMHpPyeMbIX B Ipouecce OCBOCHUA
OCHOBHOI1 00pa30BaTe/IbLHON MPOrPaAMMBI

[Iponiecc OCBOEHMS IHUCUMIUIMHBI HAIIPABJICH Ha OBJAJCHUE CIEAYIOIMIMMU
KOMIIETEHLASIMU:

— CHOCOOEH  OCYIIECTBIIATh MOWCK, KPUTHYECKUI aHaau3 MW CHUHTE3

uH(popMaIUK, NPUMEHATh CUCTEMHBIN MOAXOJ JJIsl pEeUIeHUs! MOCTaBJIEHHbIX

3amad (YK —1);

— TOTOBHOCTh K MCIIOJB30BAHUI0 METOJOB M HHCTPYMEHTAJBHBIX CPEJICTB

uccieoBaHus 00beKTOB MpodeccnonanbHoi nestenbHocT (11K — 4).

1.2. Dranbl (pOPMUPOBAHUSA KOMIIETEHIMHA M CPeACTBA OLCHHMBAHUS

YPOBHS UX ¢OPMHPOBAHHOCTH

Jransl popmupoBanusa komnereHunii | Komnerenuuu KonTpo/ibHO-011eHOYHBIE
cpencrsa / cnocoo
OlLICHMBAHMS
Pa3znea 1. BeeneHnue B MaTeMaTHUYECKUH VK-1; IIK-4. KOHTpOJsIbHast paboTa Nel;
aHaIN3 Teopernueckuid orpoc Nel;
VMHMBH]1yaJIbHbIC 3aJaHUSI.
Pazgen 2. lupdepenumansroe ucuncnenue | YK-1; ITK-4. KOHTpOJIbHast paboTa Ne2;
(GYHKIMU OTHOH TIepeMEHHON TeopeTndeckuil onpoc Ne2;
VMHJMBH]1yaJIbHbIC 3aJaHMUSI.
IIpomexxytounas arrectanus (1 cemecTp) VK-1; I1K-4. 9K3aMeH (ITMChbMEHHBIN)
Pa3nen 3. UMurerpansHoe  ucumcinenue | YK-1; I1K-4. KOHTpOJbHBIE paboTel Nel wm
(GYHKIUHM OJTHOM NTepeMEHHOM Ne2;
TEOPETUYECKHE OIIPOCHI;
UHAMBUAYAJIbHbBIE 3aaHMSL.
[IpomexyTouHas arrecTaus (2 cemecTp) VYK-1; I1K-4. 9K3aMeH (TMCbMEHHBIN)
Pa3nen 4. Psanel VK-1; IIK-4. KOHTpOJIbHas paboTa Nel;
Teoperndeckuil ormpoc Nel;
VHJMBHIyaJIbHbIE 3a1aHUSI.
Pa3nen 5. luddepennmansuoe ucuucnenue | YK-1; I[IK-4. KOHTpOJIbHAS paboTa No2;
(YHKIUHM HECKOJIBKUX IEPEMEHHBIX TeopeTuueckuil onpoc Ne2;
WHJMBU]IyaJIbHBIC 3a1aHMUSI.
Pa3nen 6. UnrterpansHoe  ucumcienue | YK-1; [1K-4. KOHTpOJIbHAs paboTa No2;
(YHKIIMU HECKOJBKHX MEPEMEHHBIX TeopeTndeckuil ormpoc Ne2;
VHJMBH]1yaJIbHbIC 3aJaHUSI.
Pa3nen 7. OObIKHOBEHHBIE YK-1; TIK-4. KOHTpoJIbHast padoTa Ne2;
nudepeHnraIbHbIC ypaBHEHUS TEOPETUYECKHI 0npoc Ne2;
WHJIWBUTyaJIbHBIC 3aTaHMUSI.
[Ipomexytounas arrectamus (3 cemectp) VK-1; [IK-4. 9K3aMeH (TTMChMEHHBIN)

1.3. Onucanue nokasareseii GopMHUpPOBaAHUSA KOMIIETEHIINI

| Kox xomnerennuu |

IlnanupyemMble pe3yabTaThl 00yueHHsl (I0KA3aTe/IH)




YK-1

3HATh: OCHOBHBIC TOHSTHUSA, ONPEICICHUS, JEMMBbI, TEOPEMBI U METOJIbI
MaTeMaTHYeCKOT0 aHaJIN3a;

yMeTb: HCIIOJIb30BaTh METOJbl MAaTEMaTHUYECKOTO aHaliu3a; pemaTh
TUIIOBBIE 3a7]a4l; oOpaniatbes K HHPopMamoHHbIM cucteMaM (MHTepHer,
MaTeMaThyeckas — JUTeparypa) i TOMNOJHEHUS W YTOUYHECHHS
MaTeMaTHYECKUX 3HAHUI;

BJIaJleTh:  HaBbIKAMU  HAay4HO-HCCIEJOBATEIbCKOTO  aHaliu3a W
MOJIETTMPOBAHUS, HABBIKAMU MPAKTUYECKOTO HCIOIb30BaHUs 0a30BbIX
BHAHUI ¥ METOJI0B MaTEMaTUYECKOTO aHAJIM3a.

[1K-4

3HATb: OCHOBHBIC TOHATHS, OINPEJCICHUS, JEMMbI, TEOPEMbl U METOMbI
MaTEeMaTHYEeCKOr0 aHAIN3a;

yMeTb: MKCIOJb30BaTh METOJbl MaTEeMaTUYECKOIO aHajiu3a; pelarb
TUTIOBBIE 3a]]a4i; 00panarbes K MHPOopMaIMoHHbIM cructeMaM (HTepHeT,
MaTeMaTHyecKas JuTepaTypa) [  TOMNOJHEHHUS W yTOYHEHHS
MaTEMaTHUCCKUX 3HAHUM;

BJIAJeTh:  HaBbIKAMU  HAy4YHO-UCCIIEIOBATEIBCKOIO  aHalIu3a |
MOJICJIUPOBAHUS, HABBIKAMHM MPAKTUYECKOTO HCIOIb30BaHUSI 0a30BBIX

BHAHWUM U MCTOAOB MATCMATHNYCCKOI'O aHaJIM34a.

1.4. Kpurepuu

OLlCHUBaHUMA KOMHeTeHIII/Iﬁ Ha Ppa3sHbIX I3JTanax MmXx

(popmupoBanus
By yueOHOM paboThI KoaunuecTBo 0amioB
1 cemecTp
Kontponbnast pabora Nel 15
MuauBuayajabHbIC 3aJaHNs 10
Kontponbaas padota No2 15
Dk3aMeH (MMChbMEHHBIH ) 50
HTtoro 3a 1 cemectp: 100
2 ceMecTp
KontposbHast pabora Nel 10
Teopernueckuii onpoc Ne | 5
Teopernueckuit ompoc Ne 2 5
KonTponbHas padora Ne2 10
WnauBuayanbHbIC 3aaHUS 20
DK3aMeH (MMChbMEHHBIN ) 50
Hroro 3a 2 cemectp: 100
3 cemecTp
Kontposbnast pabota Nel 10
Teopernueckuit onpoc Nel 5
KonTpombHas padora Ne2 10
Teopernueckuii onmpoc Ne2 5
WuauBuayanbHbIe 3adaHUS 20
Ok3aMeH (MUChbMEHHBIN) 50
HTtoro 3a 3 cemectp: 100

Cucrema oueHUBaHHUSA Y4eOHBIX JOCTHKEHUI CTYICHTOB

3a04HOi (OpMBI 00yUeHHsI



By yueOHOM paboThI

KommuectBo 0aios

3 TpuMecTp
WuaauBuyaabHbIC 3a1aHUS 20
KoHntpospHas pabora 20
DK3aMeH (MMChbMEHHBIN) 60
Hroro 3a 3 TpumecTp: 100
4 TpuMecTp
WuanuBuyaabHbIC 3a1aHUS 20
KoHntposibHas paboTa 20
Ok3aMeH (MUChbMEHHBIN) 60
Hroro 3a 4 Tpumectp (3a4er): 100
5 TpuMecTp
WnauBuayanbHbIC 3aaHUs 20
KonTpoabHas pabora 20
Ok3aMeH (MUChbMEHHBIN) 60
HTtoro 3a 5 TpuMecTp: 100

HaxonureapHas cucrteMa ouneHuBanuga no 100-0aaanHoM HIKaJje

Yeroipexoadi-
JbHasl cUCTeMa
OlleHUBAHMS
JK3aMeHa

100-
oaILHaA
HIKAJIa

BykBeHHas mikaJa, coorBercrByromas 100-
0aJUIbHOM HmIKAJIe

CucremMa
OLICHUBAHUSA
3agyera

OT1iangyHo

90-100

A — OTJIUYHO — TEOPETHIECKOE COJICPIKaHKE Kypca
OCBOEHO IOJIHOCTBIO, Oe3 MpoOeIoB; HeOOXOIUMBIC
PaKTUYECKHUE HABBIKHA PaOOTHI C OCBOCHHBIM
MaTepraaoM c(hOPMHUPOBAHBI; BCE
[peyCMOTPEHHBIC TPOTPaMMOi 00yUeHHS
y‘-Ie6HI)Ie 3aJaHus BBIIIOJTHEHBI, KAUECTBO UX
BEITIOJIHEHHS OLIEHEHO YKMCIIOM 0aJllIOB, OJIM3KUM K
MaKCHUMaJIbBHOMY

Xopo1io

83-89

B — oueHb XOpOIIO — TEOPETUYECKOE COIePIKAHNE
Kypca OCBOEHO MOJIHOCThIO, 63 MpoOeoB;
HEOOXOMMbIE IPAKTHYECKHE HABBIKU PaOOTHI C
OCBOSHHBIM MaTEPHAJIOM B OCHOBHOM
c(hOpMHUPOBAHBI; BCE MPEAYCMOTPEHHbBIE
MporpaMMoi 00ydeHws yaeOHbIC 3aTaHus
BBITTOJIHEHBI, KAUECTBO BBIOJIHEHHS OOJIBITNHCTBA
M3 HUX OLIEHEHO YKCJIOM 0ajjIoB, OJU3KUM

K MAaKCUMaJIbHOMY

3auteHo

Xopomro

75-82

C — X0opol1110 — TEOPETUYECKOE COIEPKAHUE Kypca
OCBOCHO IOJIHOCTBIO; HEKOTOPBIE IPAKTUUECKUE
HABBIKH pa0OTHI C OCBOCHHBIM MaTE€pPUATIOM
c(hopMUPOBaHBI HEIOCTATOYHO; BCE
MPEeaYyCMOTPEHHBIC MPOTPAMMOM 00yUICHUS
y4eOHBIE 3a/JaHUS BHIMIOJTHEHBI, KAY€CTBO
BBITIOJIHEHHS] HU OJTHOTO U3 HUX HE OLICHEHO
MUHUMAJIBHBIM YHCIOM 0allIOB, HEKOTOPBIE BUIBI
3a/IaHHUH BBITMIOJHEHBI ¢ OIIMOKaMHU

Y noBieTBo-

63-74

D — y10BIETBOPUTEIBLHO — TEOPETHUECKOE




PHUTENBHO

CoJIepKaHNe JUCIUILTMHBI OCBOSHO YACTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXO0IUMBIC IPAKTHUECKUE HABBIKU Pa0OThI

C OCBOCHHBIM MaTE€pPHAJIOM B OCHOBHOM
c(hopMHUPOBAHBI; OOIBITUHCTBO
NPEYCMOTPEHHBIX MPOrPaMMON 00yUYCHHUS
y4eOHBIX 3aJaHHI BBITIOTHEHO, HEKOTOPHIS

U3 BBINIOJIHEHHBIX 33J[aHUH, COJICPIKAT OIIUOKU

Y nosnerBo-
PHUTEIBHO

50-62

E — nocpecTBEHHO — TEOPETUYECKOE
coJiep:KaHue Kypca OCBOGHO YaCTHYHO;
HEKOTOPBIC IPAKTHUECKHUE HABBIKK PaOOTHI

He c(OPMUPOBAHBI, MHOTHE IIPEyCMOTPEHHbIE
mporpamMmoit o0ydeHust yueOHbIe 3a1aHHs

HE BBINOJIHEHBI TUOO KaYeCTBO BHITIOTHEHHS
HEKOTOPBIX M3 HUX OIICHCHO YMCIIOM 0aJlIOB,
OJIM3KUM K MUHHUMAJILHOMY

Heynosnerso-
PUTENBHO

21-49

FX — HEey10BIETBOPUTEIBHO — TEOPETHUECKOE
coJlep’KaHue Kypca OCBOEHO YaCTHYHO;
HE00XOIMMBbIE TIPAKTUIECKNE HABBIKU PaOOTHI
HEe C(OPMUPOBAHBI; OOJIBITHHCTBO
IIPEyCMOTPEHHBIX TPOrpaMMOi 00yUYeHUs
y4eOHBIX 3aJ]aHUil HE BBINOJIHEHO MO0 KayeCcTBO
UX BBITIOJIHEHUSI OI[CHEHO YHCIIOM 0aJlIoB,
OJM3KUM K MUHUMAJIbHOMY; TIpU
JIOTIOTHUTEITFHON CaMOCTOSITEIIEHOM paboTe Hal
MaTEpHaIOM Kypca BO3MOXHO MOBBILIECHUE
Ka4yecTBa BBIMOJHEHHS YUEOHBIX 3aJaHUI

Heynosnerso-
PHUTEIBHO

0-20

F — Hey10BIETBOPUTEIBHO — TEOPETUUECKOE
coJiep’KaHue Kypca HE OCBOEHO; HEOOX0IMMBbIE
MPAKTHYECKHE HABBIKU PaOOTHI

He c(hOPMUPOBAHBI; BCE BBHIMOJIHEHHBIC YUCOHBIC
3a/laHusl COJIepKaT rpyOblie OMHUOKH,
JIOTIOJTHUTEIIbHAS CAMOCTOSTENbHAS padoTa Hal
MaTepuajIoM Kypca He IpUBeIeT K KaKOMY-TTH00
3HAYMMOMY TTOBBIIICHUIO Ka4€CTBA BBHITTOJIHCHUS
y4eOHBIX 3aJaHH

He 3auteno

1.5. O6pazen opopMiIeHHs IK3AMEHAITUOHHOTO OMJIeTA




MIHHCTEPCTBO ObPA3OBAHISA T HAVKI
JIVTAHCKOH HAPOTHOIH PECITYBJINMKIH

I'OCY JIAPCTBEHHOE OBPA3ZOBATE/ILHOE YUYPEK/[EHHE
BBICHIELI' O OBPA3OBAHISA
JYTAHCKOI HAPOJHOH PECIHYBJIHKH
JIVIAHCKHII I'OCYJIAPCTBEHHBII HEJIAI O HUECKHI YHHBEPCHTET»

2022/2023 yuebubiii rojx

MHCTUTYT ®U3NKO-MATEMATHYECKOI'O ObPA3OBAHMUA,
HH®OPMAILIMOHHBIX 1 OBCIY/KUBAKOINX TEXHOJIOT'UHA
KA®E/IPA ®PYHIAMEHTAJIBHOU MATEMATHKHA

JK3aMeH (ITUCbMEeHHBI) 110 Juctuiuinie « MaTtemMaTndecKiii anajms»
Kona/nazsanust nanpapnennii noarotoBku 44.03.04 Ilpodeccnonansnoe obyvenue
(rmo oTpacisam)

ODO/3DO

1 cemectp

9K3AMEHAIIMOHHBINA BUJIET Ne 0

1. OkpecTHOCTH TOYKH Ha YHCA0BOoI upsamoii. Hlousitue upeneina Gynkuum B ToUKe H €10
reoMeTpHYeCKHil CMbICIL.

Bbraucints 1pe;jiesn (pyHKINU: hm
L 4

2. llapamerpuyeckuii  cumocod sajganuss  ¢yuxkunu. Teopema o 1upon3BoHoii
napamMeTpHYCCKH 3a/lannol GyHKIHH.

Haitun , ecia | ]

-

3. Housitne pyHKHUN 1 cnocodbl ce 3ananns. /lelicrBus Haj GyHKIHAME.

Haiitu oOacts onpejiesienust GyHKIHHA: + = g+ J-—J .

VYrBepxkaeHo Ha 3aceflaHui kadepsl GyHgaMeHTaIbHOH MaTeMaTHKa, [POTOKOJI
No 10 ot 27 anpenst 2022 roja.

W.o. 3aBenytomero kadeapoi
$yHIaMeHTaTBHOI MaTeMaTHKH Temuunkona C.B.

DK3aMeHaTop Temnuxosa C.B.




2. KOHTPOJIBHO-OHEHOYHBIE CPEACTBA

2.1.0ueHo4YHbIE CPECTBA TEKYLIEro KOHTPOJIsI (THIIOBbIE)

Cewmectp 1
Bonpocsl k Teoperuyeckomy onpocy Ne 1
1. MHOXecTBO IEHCTBUTENBbHBIX Ynces. Molysb 1eHCTBUTENIBHOIO YHCia U €r0 CBOMCTBA.

™

PO NN W

10.

11.

12.
13.

14.
15.

16.

17.
18.

19.

20.

21

24.
25.
26.
27.

28.

OrpaHudeHHble UM HEOTpaHMYEHHbIE MHOXECTBa Ha 4YHCIOBoM mpsMoil. IlpusHak
OrPaHUYEHHOCTH MHOXKECTBA.

[Tonsitne hyHKIMM U cIOcOOBI ee 3ananus. [leficTBust Hax QYHKITUSIMHU.

MoHOTOHHBIE (PYHKIIMHM HA YUCIIOBOM IPOMEKYTKE.

UeTHble ¥ HEYETHBIE PYHKITHH.

[lepuonuueckue GyHKIUU.

I'paduk pynkunu. DaemeHTapHble IpeodpazoBaHus rpauKoB.

OKpecTHOCTh TOUKH Ha 4KMCI0BOU npsiMoil. [IpenenpHblie Toukn MHOXkecTBa. [lonsaTHe npenena
(GYHKIUH B TOUYKE U €r0 F€OMETPUUECKUNA CMBICTT.

IlepBplii 3aMedaTenbHBI Npefes (JeMMa O BCIIOMOraTENbHBIX HEPABEHCTBAX; TEOpPEMa O
IIEPBOM 3aMEUaTeJIbHOM IMpeerie).

Teopembl 0 mpenenax (TeopeMa O EAWHCTBEHHOCTH IIpezesa; TeopemMa O IpelesIbHOM
nepexo/ie B HEPaBEHCTBAX ).

Teopembl 0 mpenenax (TeopeMa O TMpejaene MPOMEKYTOUHOM (yHKIMH; TeopeMa 00
OrpaHUYEHHOCTU QYHKIUH, UMEIOIEeH KOHEUHBIH Mpeen).

[Tpenensl cyMMBbI, pa3HOCTH, IPOU3BEIEHUS U YACTHOTO ABYX (DYHKITHIA.

[Ipenen  ¢yHkuuu mnpu  aprymeHTte, crpemsimeMcs K oo, Ilpenen  uucnoBoit
[IOCJIEI0BATEIbHOCTH.

beckoneuHo Manble QYHKIMH U UX cBOMCTBA. CpaBHEHHE OECKOHEUHO MaJIbIX (PYHKITHM.
beckoneuno Oomnpine (yHKIMM M OECKOHEUHBbIE Mpefenbl. Teopema O CBA3M TMOHATHA
0EeCKOHEYHO OOJBIION (QYHKIMH C TOHITHEM OECKOHEUHO Majlol (pyHKIIMH.

Brruucnenue npesiena cyMmbl, pa3HOCTH, IPOU3BEACHUS U YaCTHOTO JBYX (YHKIUN B OCOOBIX
CIIy4asix.

DOKBHMBAJICHTHBIE OECKOHEUHO MaJible (PYHKIMH U BBIYMCICHHUE C UX TIOMOIIbIO MTPEIENIOB.
OnHoctopoHHHME mpenensl GyHKIui. Teopema o CBA3M MOHSATHI OJXHOCTOPOHHUX IMPEIEIIOB C
MOHATUEM OOBIYHOTO Mpe/ena.

AKcroMa HENpEepBIBHOCTH MHOKECTBA JACHCTBUTEIBHBIX YHCE. TOYHBIE IPAaHUIBI YHCIOBBIX
MHOECTB. TeopemMbl O CYLIECTBOBAHMM TOYHOW BEPXHEH M TOYHOM HWIKHEW TPaHUI] U UX
CBOMCTBAX.

Teopemsbl 0 ipejiesie MOHOTOHHOM YMCIOBOM MOCHEN0BATENLHOCTH. Teopema Beliepiirpacca.

. Hucno e. Teopema 0 BTOpOM 3aMeUaTeIbHOM MpEIEIIe.
22.
23.

Teopembl 0 TpEThEM, YETBEPTOM H MATOM 3aMeYaTeIbHBIX MPEAeNaxX U CICICTBUS U3 HUX.
[Tonsatne HempepbiBHON ¢GyHKIMUA. HempepbIBHOCTH CYMMBI, Pa3HOCTH, NPOWU3BEICHHUS H
YaCTHOTO JIBYX HEMPEPHIBHBIX (QyHKIUI. TeopeMa o HempepbIBHOCTH KOMIO3UIIMH (DYHKIIUH.
OnHOCTOPOHHSS HEMPEPHIBHOCTH (PyHKIMH B Touke. Knaccudukanus Todex pa3pbisa.
OpHOCTOpOHHKE TIPEIebl MOHOTOHHBIX (DYHKITUH.
[TonnocnenoBarensHocTH. Teopema bonsuano-Benepmpacca.
Teopemsl Beiiepmirpacca o HenmpepbIBHOM Ha OTpe3Ke (PYHKIIHH.

Bonpocs! k TeopeTudyeckomy onpocy Ne 2
[Tonstust mpouwsBoaHoit U nuddepenuupyemoctu  ¢ynkuuu. Teopema o  cBszH
i pepeHIHPYEMOCTH ¢ HENMPEPHIBHOCTHIO (PYHKIINH.



29

30

31.

32.
33.

34.
35.
36.
37.
38.
39.

40.

41
42

43

. Kacarenpnass k rpaduxy ¢ynkmun. I['eomerpuueckuii cmbicn aupdepeHIupyeMoCTH
GbyHKIHM.
. IIpousBogHass cymMMbl, pa3HOCTH, MPOW3BEICHHS M YacTHOro NByX ¢yHkuuid. Teopema o
IPOU3BOIHONM KOMITO3ULIMH JBYX (PYHKIUIL.
[IpousBoanbie 3mmeMeHTapHBIX (QyHKUIUI. Teopema o TpoM3BOAHONH 0OpaTHOW (YHKIIHH.
I'unepOonuueckue GyHKIUN U UX IPOU3BOIHBIE.
[Tapamerpuueckuii myTh. [Ipumepsl. Teopema o kacaTenbHOM K MapaMeTPU30BaHHOMY ITyTH.
[Tapamerpudueckuii crioco0 3amanus (GyHkiuu. Teopema O NMPOM3BOJHON MapaMeTPUUYECKU
3aJlaHHON (DyHKIIHU.
[Tonstue auddepennuana ¢GyHKuuU. [‘€OMEeTpUYECKUA W MEXaHUYECKUH  CMBICI
maddepennmana GyHKIHH.
Hubdepennman CyMmbl, pa3HOCTH, TPOM3BEIEHHUS W YaCTHOTO JABYX  (YHKIIHH.
Juddepennnan komnozunuuu 18yx GyHKuui. JJuddepeHipans BEICIIMX MOPSIKOB.
Bo3spacranue u yosiBaHue GyHKIIUUA B TOUKE.
Cgoiicta nuddepenunpyemsix pyHnkimii (teopema depma; Teopema Posus).
CroiictBa nquddepennmpyemsbix GhyHKIMMA (Teopema Jlarpamka; reopema Kormm).
[Ipu3Hak MOHOTOHHOCTH (YHKUMU Ha mpoMexyTke. Touku oskcTpemyma. Teopema o
HE00XOIMMOM YCJIOBUU CYIIECTBOBAHUS SKCTpEMyMa (PyHKIUHU OJHOM NepeMEHHOMH.
TeopeMbl O IEpBOM U BTOPOM JIOCTaTOYHBIX YCIOBHUSX CYIIECTBOBAHUS HKCTpeMyMa (DyHKIHH
OJIHOM MEPEMEHHOM.
. Hampasnenwue BoimykiocTu rpaduka ¢pyHkuuu. Toukn nepernda rpaduka GyHKINH.
. HeBeptukanbpHbie acuMNITOTHI rpaduka GyHKITUH.

N 0 o
. PackpeiTHe HeonpeIeIeHHOCTEN TUIIA {— U | — | ¢ moMOIIbIO mpasui JlonuTais.
0 o0

Cemectp 2

A

10.
1.
12.
13.
14.

15.

16
17
18
19

Bomnpocsl k TeopeTnueckomy omnpocy Ne 1
[TonsiTre nmepBooOpasuHoii. Teopema o mepBoOOPa3HOM.
[TonsiTue HeonpeaeaeHHoro HTErpaia. CBOKMCTBA HEOMPEAEIEHHOTO HHTErpaJia.
Tabnu1ia OCHOBHBIX UHTETPAJIOB.
Teopema 00 UHTETPUPOBAHUHU IO YACTSIM.
Teopema 0 3aMeHe IEPEMEHHON B HEOIPEEIIEHHOM MHTErpase.
[TonsTHs panMoHaNbHOW (PYHKIIMH, TPOCTEHUIINX PAIMOHATBHBIX (QYHKIMHA. HTEerprpoBanue
MPOCTEUIINX IpoOel IepBOro U BTOPOTO THIIA.
HNHTerpupoBanne npocTelmmx apooei TpeThero TUIa.
WuTerpupoBanue NpocTenmx Apodeil 4eTBepToro TUIa.
HNHTerpupoBanne npaBUJIbHON PallMOHATLHON (YHKIIHH.
WuTerpupoBanue HeNpaBUIbHOM paliMoHaTbHON (YHKINU.
HNuTerpupoBaHue TPUroHOMETPUUECKUX BBIPAKECHUH.
HHuTterpupoBanue BeIpaXEHUMN, COAEPKAIIMX PaAUKATIBL.
Omnpenenenre paBHOMEPHON HENPEPHIBHOCTH (PYHKIIMH HA IPOMEXKYTKE.
Teopema KanTtopa o paBHOMEPHOIH HENPEPBHIBHOCTH.

Bonpocsl k TeopeTnyeckomy onpocy Ne 2
Pa3Ouenue otpeska. Panr pas3Ouenus. WuterpanbhHas cymma. [loHsiTue ormpeneaeHHOro
MHTErpaa.
. 3aa4u, NPUBOJIAIINE K MOHSATHUIO ONPEACIEHHOTO HHTErpaa.
. Heobxoammoe yciioBrue HHTErpUpyeMOCTH (PYHKIIUH.
. Cymmbl [lapOy 1 ux cBOMCTBA.
. Kpurepuit uarerpupyemoctu ¢pyHkuuu. JfocraTounble yCI0BHsS HHTETPUPYEMOCTH (DYHKIIUH.



20
21
22

23.
24.
25.

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

32.

33
34

. CBoiicTBa ONpeesieHHOr0 UHTETpaa.

. Teopema o cpenHEM 3HAUEHUHU.

. CymecTBoBaHUE TEPBOOOPA3HBIX HEMPEPHIBHON (YHKIMU (TeopemMa O TPOU3BOAHON

ONpENEICHHOr0 MHTEerpajga IO BEpXHEMY IMpelelly HWHTErpUPOBAaHUS; TeopeMa o

CYILIECTBOBaHUH MEPBOOOPA3HOI).

Teopema o hopmyne HetoTona — JleiiOHua.

Teopema 06 UHTETPpUPOBAHUH 11O YACTSIM B OIIPEICIICHHOM UHTErpare.

3aMeHa nepeMeHHONW MHTErPUPOBAHUS U TIOJCTAHOBKH B OMPEEICHHOM UHTerpaiie (TeopeMbl

1 u2).

WHTerpasbl 4eTHBIX ¥ HEUYETHBIX (PYHKITUH IO OTPE3KY C CePeAMHON B HYJIE.

KBagpupyemsbie purypsl Ha TUIOCKOCTH U WX Muiomaan. [Ipu3Hak KBaIpupyeMoCTH.

Teopema o momMaAM KPUBOJIUHEWMHOM Tpaneuy U CIEICTBUS U3 HEE.

Teopema o TIOMIAAN KPUBOJIMHEIHOTO CEKTOPA.

CropsmisieMoCTh M JJIMHA TI0CKOM KpuBo#. Teopema XKopaana.

Breruucnenue AJMHBI TTIAOKOW KpUBOW (OmpelesieHue TJIaJKOW KpUBOW, Teopema O JUIMHE

TJIaJIKOM KPUBOM ).

Brpruncnenue mMHBL TIaAKOW KPHUBOM, 3aJaHHOW B JIEKapTOBBIX KOOpJMHATAX, U KPHUBOM,

3a/IaHHOM B MOJISIPHBIX KOOpJMHATAX.

. HecoOctBennnie nnterpainsl. Teopema 0 HECOOCTBEHHOM HHTETpaJe.

. IlonsaTe ocTaTka HECOOCTBEHHOTO WHTETpaia. lTeopemMa 00 ocTaTke HECOOCTBEHHOTO
HHTErpaa.

Cewmectp 3

XN W

o

11.
12.

13.

14.

15.
16.

Bomnpocsl k TeopeTnueckomy omnpocy Ne 1

[TonsiTue uncnoBoro psaa. CXoasiuics YUCIOBOU psigl U €ro cymma. Teopema o
T€OMETPUUYECKOM PSLE.

TeopeMa 0 CI0KEHUU CXOMSIIUXCS YUCIOBBIX pAOB. Teopema 00 YMHOKEHUH CXOASAIIETOCS
YHUCJIOBOTO psAJla HA YHCIIO.

OnpezneneHue octaTka YUCIOBOTO psaja. TeopeMbl 06 0CTaTKe CXOSIIEr0Cs YUCIOBOTO Psijia.
Heo6xoaumoe ycioBue CXOIUMOCTH YUCIIOBOTO psia. ["apMoOHUYeCKuii psI.

[TonoxxurenbHbIE YUCIOBBIE PsALibl. KpuTepnii CX0AMMOCTH MOJIO0KUTENIBHBIX PSI/I0B.
CpaBHeHuE MOJI0KUTENBHBIX PsIIOB (TeopeMa 1 u mpeneabHas Teopema).

[Tpusnaku Komu u [lanambepa cXoAMMOCTH HOJT0KUTEIbHBIX PSIOB.

WuTerpanbHblil MPU3HAK CXOAUMOCTH MOJIOKUTEIbHBIX PSIIOB U €ro mpuMeHeHue. Teopema
00 0000IIIEHHBIX TAPMOHUYECKUX PS/Iax.
3Hakodepenyronmecs psaasl. Teopema JIelOHUIIA 0 3HAKOYEPETYIOMIUXCS PsiTax.

AOGconoTHas M YCJIOBHAs CXOAMMOCTH psiioB. llonokuTenbHass M OTpHILATENIbHAS YaCTH
YHUCJIOBOTO pAJa.

[Tpusznaku danambepa u Komn aGcomoTHOM CXOAMMOCTH YHUCIOBOTO Psijia.

[lepecraHoBKka uJIEHOB 4YHUCIOBOro psiaa (Teopema | 0O mepeMeCTUTEIHLHOM CBOMCTBE
MOJIOKHUTEIBHBIX PAZIOB; TEOpPEMa 2 O MEePEMECTUTEIHLHOM CBOMCTBE aOCOIIOTHO CXOIAIINXCS
PAA0B; TeopeMa 3 0 epEMHOKEHUU a0COJIFOTHO CXOASIIUXCS PAIOB).

HeoGxonumoe u nocraToyHoe yciaoBue cxoaumoctd (kputepuit Komm) ymcnoBoit
MOCJIeI0BATEIBHOCTH M YUCIIOBOTO pAjia (TeopeMsl 1 u 2).

@OyHKIMOHAIBHAS MOCIEA0BaTEIbHOCTE. O0IaCTh CXOAUMOCTH U NpeAeabHast QyHKIIHSL.
OyHKIIMOHATBHBIC Bl O01aCTh CXOAUMOCTH U CyMMa (DYHKITMOHAJIBHOTO Psifa.
PaBHOMEpHas CXOAMMOCTb (DYHKIIMOHAJIBHOW MOCIEI0BATENbHOCTH U (YHKIHOHAIHHOTIO
psga. Teopema Beilepmtpacca o0  paBHOMEpHOM UM aOCOJIIOTHOM  CXOJIMMOCTH
(YHKIMOHATIBHOTO psfa.



17. Heo0xomumoe M AOCTaTOYHOE YCJIOBUS PAaBHOMEPHOM CXOAUMOCTH (PYHKIIMOHAIBHBIX PSI0B
M (QYHKIMOHANBbHBIX  TOcieaoBaTenbHOCTEl. CBOWCTBA  pPAaBHOMEPHO  CXOJSIIMXCS
(YHKIMOHATIBHBIX PSJIOB.

18. Tlousarue crenennoro psana. Teopema 00 nHTEpBae U paAlyce CXOAUMOCTH CTEIIEHHOTO psija.

19. Teopema 0 paBHOMEPHOU CXOJUMOCTH CTEIIEHHOI'O Psizia.

20. CBoiicTBa CTEMEHHBIX PAIOB (HEMPEPHIBHOCTh CYMMBbl; IOWIEHHOE HHTETPUPOBAHHE U
TuQepeHIMPOBaHNE CTEICHHOTO PAAA).

21. Pa3noxenue pyHKIMU B CTENEHHON psijl. TeopeMa 0 €eTMHCTBEHHOCTH PA3JIOKEHUs QyHKIIUN
B CTEIIEHHOU PSI.

22. ®opwmyna Teitnopa. Teopema 00 ycIoBUU CXOIUMOCTH psiia Tewmopa.

23. Teopema o pasnoxennn GyHkuun f(x) = ¢" B cTemenHoit paa.

24. Teopema o paznokeHUU GYHKIMH [ (x) =sIinx B CTCIICHHOH psI.

25. Teopema o pa3nokeHUH QYHKIUH f(X)=COSX B CTCIICHHOM PSIJI.

26. Teopema o pasnoxeHnd GyHKuH f(x)=1In(1+ x) B CTCIICHHOIT psif.

27. Teopema o pa3noxeHun QyHKIMU [ (X) = arctgx B cTeNeHHOM pA.

28. Teopema o pasioxernn GyHkuun [ (x) = (1+x )m B OMHOMUAILHBIN PSAJI.

29. TloHsATHE CTETICHHOTO psijia B KOMIUIGKCHOH oOmactu. Kpyr cXoIMMOCTH CTENEHHOTO psijia.
Teopema Abens.

30. Iloka3aTenpHasi ¥ TPUTOHOMETPUYECKHE (PYHKIMU KOMIUIEKCHOW INepeMeHHOH. DPopMyIibl
Diinepa.

31. Tpuronomerpuueckas cucreMa QyHKIUN U €€ OPTOrOHAIBHOCTb.

32. IlonsiTHE TPUrOHOMETPHUUECKOTO pana. Pan dypee.

33. KommiekcHas popma psga Dypee.

34. Cxomgumocts psana @ypee. Teopema upuxiie. Pasbl mo KocuHycaM U CUHYycCaMm.

Bonpocsl k Teoperudyeckomy onpocy Ne 2
1. OyHkus 1ByX nepeMeHHbIX. O0nacTe onpeaeneHust U 00IacTh 3HaUYCHUS QYHKIMHA IBYX
nepeMeHHbIX. CrocoObl 3amaHus (YHKIMH JIByX T[EepPeMEHHBIX. ['paduk ¢GyHKIMH JBYX
nepeMeHHbIX. JInHuH ypoBHs. OYHKINS HECKOIBKIX MEPEMEHHBIX.
2. Ilpenen 1 HENPEPHIBHOCTH (PYHKIIUU JIBYX IEPEMECHHBIX.
3. YactHble MpOU3BOIHBIE (DYHKIIMHM HECKOJIBKUX TepeMeHHbIX. [loHstue auddeperunpyemoctu
(GYHKIIMU HECKOJIBKHX TIEPEMECHHBIX.
4. HeoOxonmuMoe W JOCTaTodyHoe YCIOBHUS AudepeHIupyeMOCTH (QYHKIUH HECKOIBKHX
MIEpEMEHHBIX.
[TpousBonHas u quddepeHman CIoKHON QyHKITUH.
HesBubie pynkimm u ux nuddepeHnupoBanme.
KacaTenpHast mI0CKOCTh U HOPMaJb K MOBEPXHOCTH.
YactHple npou3BogHBIE W auddepeHIranbl BBICHIMX TOPSIKOB (YHKIIMA HECKOIBKUX
NepEMEHHBIX.
9. DkcTpeMyMbl (YHKIIMU JIBYX TEpEeMEHHBIX. TeopeMbl O HEOOXOIMMOM | JOCTAaTOYHOM
YCIIOBHSAX CYIIECTBOBAaHUS dKCTpeMyMa (DYHKIHH JBYX ITEPEMEHHBIX.

XN

10.  TloHaTue mpoU3BOAHON MO HAMpaBlIeHUIO QYHKIIMH HECKOJIBKUX MEepeMeHHbIX. Teopema o
MIPOM3BOTHOM IO HAMIPABICHUIO (PYHKIIMHA HECKOJIBKUX MTEPEMECHHBIX.
1. [TonsiTue rpanuenTa PyHKIIMK HECKOJBKHUX IepeMeHHbIX. CBoMCTBA rpaareHTa. Teopema o

HaIpaBJICHUU U JJIMHE TPAJIUCHTA.

12. IlonsTHe WHTETpaIbHOW CyMMBI JUIsi (DYHKIIMU JBYX IepeMeHHbIX. [loHsATHE IBOWHOTO
WHTErpaa.

13. T'eoMeTpuuecKuid CMBICI IBOMHOTO MHTErpasa.



14. HeoOxoaumMoe ycrnoBHe CyIIECTBOBaHHS JBOWHOTO HHTETpaa.
15. Cymmsr [lapOy anst GyHKIMH IBYX NepeMeHHbIX. [Ipu3Hak uHTerpupyeMocTu (yHKIUH JABYX

MEePEMEHHBIX.
16. JlocTtatouyHbl€ yCIOBUS CYIIECTBOBAHUS IBOMHOTO UHTETpala.

17.  CpoiicTBa IBOHHOI0 MHTErpaja, BbIPaKa€Mble PaBEHCTBAMU U CJIEICTBUS U3 HUX.
18. CaolicTBa ABOMHOIO UHTETPaJia, BbIpakaeMble HEPABEHCTBAMH.

19.  IloHATHE NOBTOPHOI'O MHTETpaJIa.

20. Brruucienune 1BOMHOTO HHTETpaia MOBTOPHBIM HHTETPUPOBaHUEM (TeopeMbl 1 u 2).
21. [ToHsATHE TPOMHOrO HHTErpasia. BelunciaeHUE TPONHOTO UHTErpaa.

22. Teopema o mpeoOpa3zoBaHUU JBOMHOTO MHTETPaja K MOJIIPHBIM KOOPIUHATAM.

23. TpoitHO# HHTErpasl B CPeprUueCcKuX U IHIUHIAPHYECKUX KOOPIUHATAX.

24. IlpuMeHeHHe KPaTHBIX HHTETPATIOB K BEIYMCICHUIO TUIOMIAICH IITOCKUX UTYP.

25. IlpuMeHeHue KpaTHBIX UHTErPajioB K BHIYMCIECHUIO 00BEMOB TEI.

26. Brwruucienue Macchl ¥ KOOPAWHAT MEHTPA THKECTH TIIOCKOW (GUTYPHI U Tea.

27. BpluncieHue miomaan mNoBEpXHOCTH.

28. BwrunciaeHne MOMEHTOB MHEPIIMH IUTOCKON (DUTYPHI U TETa.

29. 3agauu, NIpUBOASAIINE K KPUBOJIMHEHHBIM HHTETpaAIaM.

30. TloHsiTHE KPUBOIMHEWHOTO MHTErpajia MEPBOTO Poja U €ro CBOMCTBA.

31. IloHsATHE KPUBOJMHENHOIO HHTErpala BTOPOIO poAa U €ro CBOMCTBA.

32. Teopema 0 CyIIeCTBOBAHHH KPUBOJIMHEHHOTO HHTETpaIa U (PopMyJie sl €T0 BEIYUCICHUS.

33. Brruncienue paboThl IEPEeMEHHON CHITBI C TIOMOIIBIO KPUBOJIIMHEHHOTO MHTETpaIa.

34. Teopema o dhopmyne Pumana-I'puna u cieacTeue u3 Hee.

35. YcnoBuss HE3aBUCHMMOCTM  KPHUBOJIMHEMHOTO MHTErpajga BTOpPOrO pojJa OT IyTH
WHTErPUPOBAHUS.

36. OnpezneneHue NOBEPXHOCTHOIO MHTErpaja INEPBOro poja. BerumcieHHe NOBEPXHOCTHBIX
MHTErPAJIOB IEPBOTO pPOJA.

37. OmnpeneneHue MOBEPXHOCTHOIO HMHTErpajla BTOPOro poja. BrruncieHne mnOBEpXHOCTHBIX
MHTErPAJIOB BTOPOrO pOJaA.

38. [Tonsitue ckansgproro noss. [IpousBoiHas IO HAITPABJICHUIO U TPAUEHT.

39. Tlousarue BekTopHOro noJsi. [IoTok BEKTOPHOTO MO Yepe3 OPUEHTHPOBAHHBIE TOBEPXHOCTH.
40. OCHOBHBIE CBOMCTBA M (PU3UUYECKHI CMBICI ITIOTOKA BEKTOPHOT'O TTOJIS.

41. Teopema OcTporpaackoro.

42. ]JluBepreHiysi BEKTOPHOro noyist U €€ cBoiicTBa. OUMUECKHUI CMBICT AUBEPreHIIMM BEKTOPHOTO
TOJIsl.

43, IToustue conenongapbHOro noisa. OCHOBHBIE CBOMCTBA COJICHONIAIBLHOIO TI0JIS.
44, Pa6ota cunosoro noms. Hupkymsius BekropHoro moms. Teopema Ctokca.

45. Potop BekTOpHOro moist U e€ro cpoicTBa. lloTeHIManbHOE TMOJie, €ro CBOMCTBA. Y CIIOBHE
MOTEHITUATLHOCTH.

46. OcHoBHBIE TOHATUS 00 OOBIKHOBEHHBIX JU(PPEPECHIMATHHBIX ypaBHEHUSAX. 3aaud,

npuBosmye K auddepeHnaTbHbIM ypaBHeHUsM. 3amada Komm. Teopema cymiecTBoBaHUSA |

€IMHCTBEHHOCTH perueHus 3a1aun Komm.

47. OcHoBHble TUTBI AU PepeHIMaTbHBIX yPaBHEHHA TEPBOTO TMOPSIKA: C Pa3ACIISFOIIMMUCS

MEPEMEHHBIMU, OJHOPOJIHBIC, JHHEHHbIE Mu(QepeHnanbHpie ypaBHeHHs, AU depeHIratbHbIe

ypaBHenus bepnymm, nuddepeHnmanbapie ypaBHEHUS B TIOMHBIX JU(depeHaiax u alrOPUTMbI UX

pemenust. [Tpunoxenus quddepeHImanbHbIX YpaBHEHUI TIEPBOTO MOPSIKA.

48. Huddepennmansubie ypaBHEeHU BbICIIUX TopsakoB. 3amada Komm. I[loHstHe o KpaeBbIX

3amavax Uil audQepeHIuanbHbpIX  ypaBHeHHH. (OCHOBHBIE METOIbI TOHIDKCHHUS —TOPSIKa

i depeHIaTbHBIX YpaBHEHUH.



49.  OpHopojaHBIC JHMHEHHBIE W HEOJHOPOIHBIC JMHEHHBIE IU(QepeHIUANbHbIE YpPaBHEHUSL.
[Tonsitue ob6mero pemrenust. Onpenenurens Bponckoro. @opmyna JInyBunis-OcTporpaickoro.

50. Merto/ BapHany HEONpeaeTeHHbIX KO3()(HUIMEHTOB PELICHHS HEOAHOPOAHBIX JIMHEHHBIX
QG hepeHITMATEHBIX YPaBHEHHH.

51.  Jluneiinple audepeHIranbHble  ypaBHEHHS € TOCTOSHHBIMH  Kod(duimeHTamu.
Juddepenunanbabie ypaBHEHUS € IPaBON YacThO CIIELUAIBHOIO BU/IA.

52.  Cucremsl quddepeHInanbHBIX ypaBHeHHH. Pemenust cucreM TMHERHbBIX 1udQepeHInanTbHbIX
YpaBHEHUH ¢ TIOCTOSTHHBIMU KO3(PPHUITMEHTAMH.

3aganus /151 NpoBeleHUs] KOHTPOJIbHBIX PadoT u
KPUTEPHUH UX OLlEHUBAHMS:
1 cemectp
KonTposbnas padora 1
Bapuant Ne 0

Pemuth HepaBeHCTBO: |x — 1|+ 3 -|x|(4 ;

2. Haittu OGJ‘I&CTB orpeJiesieHus] PyHKLUU:

5x+6 o —
a)y = ]gi 6) y=+vx—1++7—-x;
—5x-6
3. BI:I‘II/ICJ'II/ITI) npeaen:
; P 2 <
a)lllTl : = )lllﬂ B)]”n sin.x —sin 2x )llm 2 ( X +1 - \
X +x+ x =2 sinx +sin2x
X—>00 x—8 x—0 X—>+0o0
2 : 1g8x
D limQ2x—1)-; e)lim— : .
Sin x + sin Sx
x—1 x—0

4. WccnenoBarh (yHKIIUIO HA HEMPEPHIBHOCTH, HAUTU TOYKHU pa3pbiBa (QYHKIUHU, OMPEICIIUTh X
’ l-x°, x <0,
1 0<x<2,

PO/ ¥ IOCTPOUTH TPpaduK: fx)=
\ x-2, p o 3.

~

4x~

5
34+x”

5. HaiiTu HeBepTUKaNIbHBIE aCUMITOTHI rpaduka GyHKIuU .V =

Kpurepun oueHuBanus

3ananue 1 — 2 6amios.

3ananue 2 — 4 GaJuia.

3ananue 3 — 5 Oama.

3aganue 4 — 2 0ayUIoOB.

3ananue 5 — 2 Oaia.
MakcumanbHasi cymma — 15 6aioB.
KonTposbHas padora 2

BapuanT Ne 0

1. Haiiti mpou3BoaHyO (PyHKITUH:

"

, 2 .
a) v =Inarcsinyl—x 6) y=(2x+3)%;



4 5
2. Touka nBUXKETCS MPSIMOIUHEIHO MO 3aKOHY § = ;f' —1+5 . HaliT CKOpPOCTh U YCKOpPEHHE

TOYKH B 33/1aHHBII1 MOMEHT BPEMEHU 7=2cC.
3. Haiitu uHTepBaJibl MOHOTOHHOCTM M TOYKH JIOKAJbHOTO 3KCTpeMyMa (QYHKIIMH:

g
2'\_..
A‘. =
2x—1
4x-1
4. BbluMcauTh HauMeHblee U HauOoJbIIee 3HaUCHUS QYHKIUU: V = ) B2 [0;
X© 4
4].
5. Haiitu HaIpaBJICHUE BBIIYKJIOCTH u TOYKH neperuda rpaduka

g
Gynxmmn: y=3x" =X
Kputepuu oneHuBanus
3aganue 1 — 3 Gasuia.
3amanue 2 — 3 Gau.
3aganue 3 — 3 Oasur.
3amanue 4 — 3 Gamna.
3ananue 5 — 3 GaJuia.
MaxkcumanpHas cymma — 15 Gaos.
2 cemecTp
KonTposbnas padora 1
Bapuant Ne (
BpruncinnTe HEONpeAeIeHHbINA NHTETpal:

J- 1g(3x—1)dx

L cos(3x—1)’
2. J-(.\; +x+1)- I,
xdx

3. NERTeTL
VX +6x+13
1+3x-2

4, [,

vx=2
3. Isin X+ 008 2+ cos 3l

Kpurepun oueHuBanus
3amanue 1 — 2 Gam.
3aganue 2 — 2 Gasuia.
3ananue 3 — 2 Gana.
3ananue 4 — 2 Gasuia.
3ananue 5 — 2 6ama.
MakcumanbHast cymma — 10 6amioB.
KonTtposbHnas padora 2
BapuanT Ne 0
1. BpIUHCIUTH ONPEEIIEHHBIN HHTErpal:



o
|
el

Lj & \_I]; xarctgxdx _[ il dx
a). 6). J AIECEXE B). o
) | AW+ Inx ) 0 ) 4\/;+1
. 2 5
2. Beraucnuth miomans GUrypel, OrpaHUdeHHON JIMHUSAMH: V =X [ V ==X+ 2,
i = In(l—x?) (- <y <
3. BeruucauTs AsivHy Ayru Kkpusoi: [V = N X 5 =X> 5) .
o0
. 1
4. BBIMUCIUTL HECOOCTBEHHBIM HHTErpal: | ————dX .
xIn~
.

Kputepuu oneHuBanus

3aganue 1 — 4 6ayuIoB.

3amanue 2 — 2 Gamna.

3aganue 3 — 2 0ayUIoB.

3amanue 4 — 2 Gamna.

MakcumanbHas cymma — 10 6amioB.
3 cemecTp
KonTpoasnas padora 1
Bapuant Ne 0

BrisicHuTh, CXOOUTCS I TaHHBIA psia’?

a

wE[ ] 0Es

;r]”

BBIﬂCHHTB CXOJMTCS 11 TaHHBII pAaa U, €CJIN CXOAUTCA, TO KaK: a0COJIIOTHO WU YCJ'IOBHO?

= (1) (—1) 2
2a);”+\/n+l ;

Hatiitu o6macte CXO)_II/IMOCTI/I (byHKuHOHanLHoro pana.

n

+]
n=I1 2", n=l\ _+l

4. HaiiTu cymMMy CTENEHHOIO psijia, IPUMEHSST UHTETPUPOBAHKE, U yKa3aTh 001acTh CXOAUMOCTH:

2—8x+24x*—64x +

0.1

3a)

-1.\: .
5. BeruuciauTe UHTETrpal j e " dx ¢ tounocThiO 1o 0,001.
i

Kpurepun onenuBanus

3ananue 1 — 2 Gama.

3ananue 2 — 2 6ama.

3ananue 3 — 2 6auios.

3amanue 4 — 2 daiia.

3ananue 5 — 2 Gaia.

MaxkcumanbHast cymma — 10 6aos.
KonTpoabnasi padora 2
Bapuant Ne 0

1. Haittn skerpemymsl pyrkuun Z =X +)° —2x—4- \f'l»\’}--’— 2y+8.



——

.
2. Haiitu nHauGosibllee M HauMeHbIIee 3HadYeHMs ¢yHkmum Z—X + 2’(_1 "_‘4—1""81-’ B
MPSAMOYTOJIBHUKE, OTpaHUYEHHOM npsAMbIMH: X=0; y=0; x=1; y=2.
3. HaifTu LeHTp TSKECTH OJHOPOAHOM IUIOCKOW (Uryphl, OrpaHMYEHHOMN IMOJOBMHOM »IuIMIICa
= 3 /L = |, OnMparoIeics Ha OOJBIIYIO OCh.
a )"
4. OnpenenuTh MOMEHT MUHEPLIMU OTHOCUTENbHO ocu OV miomaau TpeyrojbHUKA C BEPLIIMHAMU
A(1;1), B(1;3), C(4;5).
5. Haiitu o6miee u yactHoe penieHue auddepeHnaaTsHOT0 ypaBHEHUS:
y' -4y +5y=xe**, y(0)=1, y'(0)=0.

Kpurepun oueHuBanus

3ananue 1 — 2 Gama.

3ananue 2 — 2 GaJuia.

3ananue 3 — 2 Oaia.

3ananue 4 — 2 Gasuia.

3ananue 5 — 2 Oama.
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NupuBuayanbHoe 3axanue Nel
BapuaHTsl npakTUYECKHX 3a/1aHUM
Ne | Homepa 3amau
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 43 4.13 53 5.13 6.3 6.13
4 1.4 2.4 34 3.14 4.4 4.14 54 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 2.9 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 33 3.14 4.5 4.16 5.7 5.18 6.9 6.20
12 1.2 2.3 34 3.15 4.6 4.17 5.8 5.19 6.10 6.11
13 1.3 2.4 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 54 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
21 1.1 2.3 3.5 3.17 4.9 4.11 53 5.15 6.7 6.19
22 1.2 24 3.6 3.18 4.10 4.12 54 5.16 6.8 6.20
23 1.3 2.5 3.7 3.19 4.1 4.13 5.5 5.17 6.9 6.11
24 1.4 2.6 3.8 3.20 4.2 4.14 5.6 5.18 6.10 6.12
25 1.5 2.7 3.9 3.11 4.3 4.15 5.7 5.19 6.1 6.13
26 1.6 2.8 3.10 3.12 4.4 4.16 5.8 5.20 6.2 6.14
27 1.7 2.9 3.1 3.13 4.5 4.17 59 5.11 6.3 6.15
28 1.8 2.10 3.2 3.14 4.6 4.18 5.10 5.12 6.4 6.16
29 1.9 2.1 33 3.15 4.7 4.19 5.1 5.13 6.5 6.17
30 1.10 2.2 34 3.16 4.8 4.20 5.2 5.14 6.6 6.18
31 1.1 2.4 3.7 3.20 4.3 4.16 5.9 5.12 6.5 6.18
32 1.2 2.5 3.8 3.1 4.4 4.17 5.10 5.13 6.6 6.19
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X° CO8” Xidx

- ~ dx
J2x°-3x-2
dx
J6x* +7x* =3x
e b’ =8
——dX
Y x’ —4x
- x0—1
,—(i\
Y4 — x
s (2x°—5¥dx

2

T(x=1)(x7 =)

c 3x7 +1

5.

3.16.

3.17.

3.18.

3.19.

3.20.

" 4 )
(arcsin x) dx
e" sin xdx
sin In xdx

cosln xdx

f o+ . .
x-e'sinxdx

HNHuTerpupoBanue parmoHAIBHBIX (QyHKIIUNA

4.11.

4.12.

4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

4.19.

4.20.

s dx

R

¢+ xdx

‘ x' -1

. x*+1

dx

dx'—x*+x-1

s X'dx

J]=x*

dx

- (x° —6)dx

Sxt+6x+8

(x*+1)

3 5
X —x +x-—1

(x+1)*

(x* +2x+2)
dx
(x* +9)

dx

’ (l+_\‘1)4

WuTerpupoBanue TpUrOHOMETPHUYECKUX (QYHKIHUN

Y (x+1(x* +1)

dx

dx



5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

5.7.

5.8.

5.9.

5.10.

6.1.

6.2.

6.3.

6.4.

6.5.

J cosxsin’ x
dx

4_ - 4
* COS XSIn x

rosinx
—jd_‘(
Y (I —cosx)”

r COSX

dx

Y (1-cosx)’
cos’ xdx
tg’ xdx

dx

2
j cos” xdx

cos3xsinx

.[ }l—.\'ﬂ
l+x x

d\

J- 1+\f

1+\
e
| =x dx
J\F—

j dx
xx’ +1

 (sinx + cosx)’

5.11.

5.12.

5.13.

5.14.

5.15.

5.16.

5.17.

5.18.

5.19.

5.20.

dx
Y 1gxcos2x

. dx
54+4sinx

. dx

Y5-4sinx+3cosx
dx
Jsin’ x+1g°x

‘\/1 + sin xdx

c dx
J1-sin’x

Cos xdx

| 3
SN X —Ccos X
. dx
* J1-sinx
/sin® 2x
el

sin” x

Ix

tgxdx

WuTerpupoBanue HppaoHaIbHBIX (YHKIUI

6.7.

6.8.

6.9.

6.10.

dx

e

J- dx
¥xt +1
11— xtdx

5

X

1+ X7 dx

7 )

X

: Yx(1=x*)dx




dx

611, |
"xxt+4x-4
612, [
"xN2+x-x°
6.13 dx
L (.T—l)\/l+x+.\'2
6.14 2
LR (2.\'—:’a)\/4ﬁr—x3
6.15. .\/3.\'2 —3x+ldx
6.16. [~1—4x—x dx
. dx
6.17. -
"lHNX +2x+2
6.13. f—x*dx

6.19

6.20

. _[ (3x* =5)dx

N L

4
%

. J.\/.x: +4x+5




NuauBuayaabHoe 3axanue Ne2

BapI/IaHTBI MPAKTUYICCKUX 3aJaHui

Ne
n/n
1 1.1 1.11 2.1 2.11 2.21 3.1
2 1.2 1.12 2.2 212 | 2.22 3.2
3 1.3 1.13 23 213 | 2.23 33
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 2.7 217 | 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 2.7 218 | 2.29 | 3.10
16 1.6 1.17 2.8 2.19 | 2.30 3.1
17 1.7 1.18 2.9 220 | 2.21 3.2
18 1.8 1.19 | 2.10 | 2.11 2.22 33
19 1.9 1.20 2.1 2.12 | 2.23 34
20 1.10 1.11 2.2 213 | 2.24 3.5
21 1.1 1.13 2.5 217 | 2.29 3.1
22 1.2 1.14 2.6 2.18 | 2.30 3.2
23 1.3 1.15 2.7 2.19 | 2.21 33
24 1.4 1.16 2.8 2.20 | 2.22 34
25 1.5 1.17 2.9 2.11 2.23 3.5
26 1.6 1.18 | 2.10 | 2.12 | 2.24 3.6
27 1.7 1.19 2.1 213 | 2.25 3.7
28 1.8 1.20 2.2 2.14 | 2.26 3.8
29 1.9 1.11 2.3 2.15 | 2.27 3.9
30 1.10 1.12 2.4 2.16 | 2.28 | 3.10
31 1.1 1.14 2.7 220 | 2.23 3.6
32 1.2 1.15 2.8 2.11 2.24 3.7
1. BbruuciieHue onpeaeeHHbIX nHTerpaJIOB
!
1. .[—;‘d" ' J'
=Ly xV1l+Inx
=13
1.2. J. 1.5. J'd—\
J(3 SRR EED
[+1gx 16, [ _dx
L3. ,[ = dx ° RJ‘ , 1+ cosx

| X
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1.7.

1.8.

1.9.

1.10.

1.11.

1.12.

1.13.

1.14.

1.15.

1.16.

1.17.

1.18.

1.19.

1.20.

2 2
o X +vVd —X

dx

I,/(3+\
e

b

0

o

0

X

)

x* sinxdx

.\/aj —x2dx

In® xdx

log, xdx

e " cos xdx

dx
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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.  Beruucnenue miomaneit gpuryp

el

Bbraucauth mwiomans Gurypsl, orpadudenHoi uHusiva Y- =2x+1u x— y—1=0.
2 2

Bbruncnuts miuomans GUrypsl, OrpaHU4eHHON TMHUAMUA )™ = X U YV =X .

’ ] g | S "
OxkpyxHOCTh X~ + )~ = 8 pasnenena napabomoit y = x~ /2 Ha ae uactu. Haiitu
IJIOMIAaU 00EMX YacTeil.

Haiitu miomany Gpuryp, Ha KOTOpble mapadoia V- = OX IenuT OKpYKHOCTh
X+y =16.
. 4 7 5 ) a9
OKpy*,HOCTb X~ + V° = a” pasOusaercs rumepbonoit X~ — 2y~ =a~ /4 na Tpu yacTu.

OnpenenuTs IIOMAAN STHX YaCTeH.
BbI4HCIMTE IUI0INA AN KPHBOIMHEHHBIX (GUIyp, 00pa30BaHHBIX IEPECCUCHHEM JIUIUIICA
- - 2 .\‘ £ :
—+ v~ =1 unrunep6omsr i fhs k.

el
Boruncints mwiomans Gpurypsl, orpanndeHHoi muanei (v — X —2)” = 9x u ocamn
KOOPJUHAT.

Haiitu mwiomans netam auaunn Y- = x(x —1)°.

{(l—=x*y .

. . . 2 2 4
Haiitu niomaap Gurypsl, orpaHUYeHHON 3aMKHYTOM JIMHUEH V™ = X~ — X

Haiitu niomans Gurypsl, orpaHu4eHHON 3aMKHYTOU JIMHUEH )

.

BbraucnuTs miomaas Guryphl, OrpaHMYEHHOM JIMHUAMA V) = €, ) =€ U IPAMOM
x=1.
Bbraucnuts miomaas Gurypbl, OrpaHMueHHON TuausaMu Y = Inx, y =In" x.

BoeryucnuTh miomanas 0JHOTO U3 KPUBOJIHMHEHHBIX TPEYTOJIHHIUKOB, OTPAHUYEHHBIX OCHIO
a0cuycc U IMHUAMHA ) = Sin x, y=COSX.

BeruucauTs miomans 0JHOTO U3 KPUBOJUHEUHBIX TPEYTOJIbHUKOB, OTPAHUYEHHBIX OCBIO
2
OpIMHAT U JIMHUAMH ) = [gX, ) = —COSX .

Borancnute minomans GUrypbl, OrpaHi4eHHON OChIO A0CLUCC U JTMHUSAMHI

Y =arcsinx,y =arccosx.

Boruncnute miiomans GUrypsl, OrpaHi4eHHON acTpouIoN X = d cos’ 1, y=a sin’ ..
HaifT 1m1omanb neTiy JHHI X = 31" ,y=3t—t 3

Haiitn mnomans neTiu TuHu X = [ o 1, y=I e l.

Haiitu nomazas GUrypsl, orpaHHueHHOMN MuHueit P = aSin 2 .

Haiitn miomans Gurypsl, orpanndennoit muauneii p = atg@ (a >0) u npsamoit
¢o=m/4.

Haiit miomaas o6uiell yacti GpUryp, OrpaHMueHHBIX JIMHUAMA P = 3 + COS4Qp u
p=2-cosdop.

HaiiTi 1iomaas yacti GUIypsl, orpaHMIeHHOM Manei P = 2 4 COS 2( , nexaneii BHe
mEuE P =2+ SN2 .

Haiitu nmiomans purypsl, orpaHu4eHHOM JIeMHUCKaTOl bepHynnu

(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.

Haiitu nomans purypsl, orpaHudeHHOM JTeMHUCKaTol bepHyu
(x"+v7) =a (x" —y"), nexameil BHyTpu OKpy)KHOCTH X~ + V™ =a /2.

. . o .2 243 2 2 2
Haiitu miomaas Gpurypsl, orpannuennoi uanei (X~ + y°) =4a xp(x™ —y7).

. . ! 4 2 2
Haiitu momans Gurypsl, orpaHMYeHHOM TMHUEH X + V' =X + V7.

o o o —x* 12 o
Haiitn momaas Gpurypsl, 3aKIF0YCHHON MEXAY JHHUEH V = X¢ '~ U ee aCHMITOTOIL.

i~
Haiitu momans Gurypsl, 3aKiI0ueHHON MEXy JTUHUEH V'~ = 77 Y €€ aCUMIITOTOM.
7 S
Haiitn miomaas GUrypsl, 3aKIr09eHHON MexXLy uHuei XV~ =8 —4Xx u ee
ACUMIITOTOM.
e | ]
Haiitu nmiomans Gurypsl, 3akI04eHHON MEXy IUHUEH V™ = 1 — Y €€ aCUMIITOTOH.
+ X
3.  BrbluncieHue AnuHbI JyTU

Haiitu nyumy nyru muaan In x ot Toukm X, = \/§ 10 TOUKH X, = \/g .
Haitrn umny gyru muaun In(l — x7) or toukn x; =0 mo toukn x, =1/2.

. e +1
Haiitu qymany gyru auaud In OT TOYKH X, = d 10 Touku X, =D,

e -1
Boruucnuts mmny new guaan 9ay” = x(x —3a)”.
Haiity qovHy Tuaul Y =V X — X + aresinyx .
Haiitu umny kapauouast P = da(l +cos@).
Haittu niuny nmuanm X = d cos’ IL,v=a sin” 7.
Haiitu ymany nuevn (y —arcsinx)” =1—x".
3
Haiitu jmuny nerinu siueuu X =17,V =1 — —.
Haiitu nnuHy apXuMenoBOM CMpand P = () OT Hayaja J0 KOHIA IEPBOro 3aBUTKA.
3 cemecTp

NuauBuayajabHbIe 3a1aHAA
3amanue Ne 1.
HccnenoBaTh MOJI0KUTEIIBHBIE PABI HA CXOJIUMOCTb:

Pyl A il P 1
La) 3 6)2[2};4-1]; Ep

n=1 - n=|

“ninn(Inlnn) .

-

2.a)zi; 6)2 L B)Z |

ninn

n=2

o] n(n2 +4n+ 5).

2 3.5, s &g
3. ; 0 — 1+—1 .
a)zl-4-...-(3n—7 : B)Z[ +n]

n |
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= 10 1)
4.a) Z?(l‘f;j 5
)1—1 n(n-1)

5.a) Z( J ;

\n+1

- in(n+l)

9"
2:5-8-.

7')2159

g (3r1+1)!.

52 Z 8" n’

n=|

(311—1).
(4n~3)’

(IOn —9)

2 Z 2n—1
2n-1)!
2 Z7HIT(H+])

10.

1.

n!

”2;‘(2n+1)!;

12. a)

13.a

n=]

Zs (7::—1);

1 17+1_

a) Zﬁ In

14.

n-—1

15.

6) Y

|
NN+ 2 , & ;

(n+1Y)

16.a 11+1 ’
(3n-2)

T

n=1

17.

- |
a) )

i ’;1n3(n+5)

6) Zi,, :
6)21-3'5."'.(2"_])'

o 20 (n=1)!

.
0) Z[aresm—} ;
n=|

n

0 6”
0 ;
) Z (n - I_)!

Inn

jSH
s

n=1 n

= (n+1
§)
),Z,:[ dn

= (2n+1 )" _

6> :
);(411—1)"
6)2(11-1-1] ’

a)z(2n+3)ln (n+9)’ )23“[ nJ":’

- ]
0) ;
; (317 + 2)1 /In (n + 3_)

0)
; (7n + l)
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- ]
B)Z

~ 5" In (n - l).

’ B)ann (n+])

o 2n+l

B)Ze

n=| ”! .
= 2
B 7 )
),Z_:n‘ +3

n

Y L
;(11+1)" Inn

- [n-&-QJnl
n+3

54n

)Z2S+n '

4.5-6-.

)2579

(n +3)

(2n+3)'

. arctg

B)Z

7=l arcsin

nz+1

n\/;




18- z(11+’?)' 5 ;

n=l|

n+1
(n +l)]n(n—7)
2 3 (n+2)!
2O.a)z3 (n+~).;

n=|

21. a) Z(.’m —l)sm—

n=|

5 )

23. a) Zgn —;

n=l =~

19.a

5
n

3n+1
24.a)z (:H ).
n=| n.
= 3.5....-(2n+1)
25, ;
a),,ZIZ-S-...-(_3n+2)

0) Z(n +1 )al cCos —————

n’ +n+3

6)2 sin = );

s\ on+l

2n+3Y
=t ] ’

(32 _p—1 )
6 —] ;
); 7n‘+3n+4]

n=|

3amanue Ne 2.

- ]
Z (n - 5)1112 (n - 5)'
n+3

B)Zn(nnLl)'

n=|

n!
B)Z Hl'
ul

B)Z

o] arccos
n

e ’I n
®) Z( 2n—1 J

n=|

. I

B) ) ——————
"Z; Y(4n + 5)3

= 2n+1
B)an(n—l).

n=|

") Z (3+8n)ln (3+8n)

HccnegoBaTe 4MCI0BOMI paa Ha CXOAUMOCTb U YCTAHOBHUTH XapaKTCp CXOAUMOCTU

(abcomoTHas, yc.]'IOBHaH)I

1 lml
Z( ) 3n—1

n=|

> ; \(/2;)4—
(_l)n
Zn (lms-')2 .

ul”

7.;( 1) >
1"
92 Py

Y (1)

n=|

H

2n+2

2 3

%7+7] '

n Inn
. Z(—l) LS

62(

n=l1

SZ(II

2n +1

5n(n+ l)

(1)

n=|

10 Z:]n(nJrl)

II

12. Z( 1)”” -

n=1

37



. 1)“”
b Z “(n +l)(n+4)

- O 2 1
15,
;( ) n(n+2)
17. | .
Z( ) (211+1)

19. Z( 1y =
n=1

2”

21. Z(—l)’m sin;[—”.

14. Z( 1y en

- 3n

i ( l)H
16. e
”Z:]: (2n+ ])2‘"”

1

18. - _] n+1
;( ) (n+2)!

3aganue Ne 3.

Haiitu 0o65acth cxoauMocTu (PyHKIIMOHATIBHOTO psija:

(_l)nll
p 3”1’1();-1—2)” '
- |

3 .
; (x - 5)”
5. 211“‘ )
n=1

" COS X

7?M

5. Z\/;c
n=|

38

1
2.

4. Z (— l_)” n’
—

2 nl(n+2)'

; n!(x+3) |

= n(3x—4)

6' Z .SH

n=|

=, SiN nx
8. Y —.
AN

=1 €




17. Z ne" .

n=I
(1)

19.
,,Z‘Iﬁ” 2n+1)

2n

2l Z(”n —3)(211 —2).

n=] \ |~

=, sin" x
23. — .
Z n (n - l)

n=I|

25. Zé

n=| n

—ny

sy

x+1

20. Z( ). ][kl]

n=| Y

.y

n(n+1)x"""

22.

(1)<
o ”21(114—])(”-{-7).

( 1 )n 2n-1
26.
; 3 (711 —1 )

3amanue Ne 4.

Hatit ob6acte CXOOUMOCTH 3aJaHHbIX CTCIICHHBIX PAJ0B:

L a) Z 1()”1;\'” ;

n=1 n

2-3)2”'\ _

n=1 n

IH-]

3.a) ZS"” ;

n=|

4. a) Z———

n=|

S.a)z‘(IO l) N

n=1
x 51: \‘”

) - ;
) ;(2n+1)’\/3_”

. (_\‘— ] )n

§) —,

: ; n-2°

- (r+2)"

i n-2"\3n +1
e 2lx—2

o522

n=|

6)

A

o —1 .

),,Z:‘( ) n3"
= (x=1)

0 _—

)27”111(n+l)

n=] ~

o "" 5”3
6)Z(H )”.
o (n+l)

n' (\—5)"
— (311-1—1) .

5) Z(‘+7)
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(X +4)

11. 2 ; Z}
12. a) Z;\}; 6) ;(2+.\')”.
e T D S
14. a) 2 22”\_1 ; 6) ”2;7,(2” _7],,)1(: )
15. a) 22\/%117— 6)2(1‘:::3) .
16. a) Z i n” ; 6) Z (x +”2)”_ .
~3

18. a) ZS (”3 N 1) 6) 2(3:1+2)(x+1)“.
19. a) Z‘;—! ) ;( 1y ((7:1 +5]§4 .
20. a) ;n!x”; ;((,:::))4'4 .

x i n+l
21. a) 23 ‘\/F 6) 2 i ((:12))'
2.9 (1) ' 0> fl)_l3()+ 5
23.2) ZI:( 1)y 3"71\“ 6) Z%
24.a) Z( ": 1 } N 6) Z(T;) |
25. a) Zﬂ\ ) i(—l)"‘ (-2)" .

n!

n=1

3aganue Ne 5.
Paznoxuth 3amaHHyr0 (QyHKIUIO _/' (x) B CTENEHHOW psAJ B OKPECTHOCTH TOYUKU X, .

Haiit 06;1acTh CXOAMMOCTH MOTYYEHHOTO CTENIEHHOTO Psiia K TaHHOW (DYHKITHH.
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Lf(x)=e", x,=0

3. f(x)= % Xy =2
/(=3 %

7. f(x )—7”5 X =3
9.

f(x)= sinT, =2
1. f(x)=27-x,x=0

13. f(x)=sin2x+2xcos2x, x,

15. f(x)= %, =2

17. f(r)—— X, =—-4.

X +3v+2

Xp=2.

19. f(x)= ,
/(x) \/ﬁ
21. f (_r): .S'/IL, X, =0.

3./ (v)=

12+ x —x°

f(x)=(x=1)shx, x,=0

2

9]

=0.

2. f(x)=Inx, x,=1.

4. f(x)=sin’x, x,=0.

6. f(x)=e?", x,=1.
8. f(x)=cos’x, x,=0.

10. f (x )— x5 =0

3+4x

12. f(x)=(0-x)e™, xy=
14. f(x)=In (l+x—2x2), ¥ =)

6. /()= grrs

18. f ("_ ) — e.\"74.\'+l ,

X =3.

X, =2.

20. f'(x)=sin (x2 +4.\'), Xy =-2.

22. f(x)=2xcos’ % % =0
3

. Dx
24. f(x)= xcosTl, % =0.

5
- X"

26. f(x)= , i =1

3amanue Ne 6.

Brrancnuts onpeaeneHHblil nHTErpan ¢ TouHocthio 10 0,001.

05 2
carctg x

1. : dx .
. X
0.1
s In(1+x
3. ( )d,x
0 X
°¥1—cosx
5. ~dx .
0 X
0,8
. T dx
‘() 4\/ 1 + .t‘4
1.5
R dx
9.
0 { 27 + \1

1 2
2. J.cos'\—dx.
: 4

1
4. j\/,\_'sin xdx.

0,1

6. J.e 5 dx .

01 2y
)

S
10. T cos(%)2 dx .

0
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041 _p 2 04 357
11. J. dx . 12. J.e 4.dx.
"

0 : 0

]n[l + = )
dx 2
j 14. [ =2 g,

13. .
\)‘ 8+ ’( 0 X
0.1 3 0,5 l —COS X
15. J. e " dx. 16. ——dx.
0 .t) X
();2 - R l),.l ),\ _]
17, [ 2 18, [ <.
o X o X
():\ ():
19. | xIn (1 +x2 )d\ ) 20. | In (1 TR )d.\'.
( ()
(),..' - 2 | X
21. = dx . 22. jc’ 2d%.
o X 0
0,3 I : -
23. [ V1+x* dx. 24, jln(H")dx.
.(') M) X
(‘)‘5 02
25. | In (1 47 )dx 26. j \/;cos xdx.
0

0

3aganue Ne 7.
Pasnoxkuts B psn Oypbe NEPHOAMYECKYIO ¢ mepuogoM [ =271  dynkumio [ (‘..\‘),

3aIaHHYTO Ha OTPEC3KC [—TC , U ]

L f(x)= { xe[-n,0); N _f(_\‘):{ - x, xe[-n,0];

4x -3, \e[()n] xe(On

0, \'e[—n 0]' 2x-1, xe —TE O]

W
~
—_
=
N

1l

e

2x+1, xe [—n,O];

0, xe(0,n ]

10. f(x)=

{1-—7\ xe(0,m]. \e(O

(o -71 .\e[—n,O], N , 1e—rc 0]

> 'f('\){r ,xe(0,m ). 6 (%) { xe(0,m].
f K 0, XE[—TC,O); - 3x+2, 16[—7[ O]

s ('\)_{3—,\', xelo,n] 5 )_{ \e(()
{ xXe —n O]

5, xe(0,m]
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'—.\“ xel|-n, 0l xel|-mn,01;
1. f(x)= [ ] 12. )= [ ]
1, xe(O,n]. 1, x e(On]
0, xel-r.,01 e 3x. xel|l-n.0f
13. _f'(\): [ ] 14, ): [ ]
6x -5, x (0,7 ] 0, x € (0, TI]
0, xe|-n.,0}: xe|-n.,0}
3-8x, .re(O,n]. 2—-x, 16(0
£(x) 0, e [_H’U); ) Tx-1.xe [—n 0];
17. X)= 18.
‘ ——%, xelo.x] 0, xe(0n]
0, X e [—-Tt ,0); 0. e [—TI 0];
19. f(%)=1 % 20. f(x)=
g—z, xelon]. 4-9x,xe(0,n].
o —x—1, 16[—7[ 0] 3+x, xe —T[ O];
21. f(x)= 22.
1, X e(O,n] 2, xe(0,m ]
X
. |==3, xe|-=n,0 -1,0);
23, _/'(x)Jf& [ ] 24. f(x)= { o e )
10. xe(0,n]. -x, xe[o,n]
.\‘e[—n,O); i xe[—n,O);
25. 26. X )=
f( ) {10\— 3, ,\'E[O,Ir]. f( ) {O, \e[O,Tt]
IIpakTnyeckoe 3axanue Ne 8
BapI/IaHTBI NPAKTHYICCKUX 3a,Z[aHI/II>’I
Ne | Homepa 3anau
n/n
1 1.1 2.1 3.1 4.1 5.1 6.1 8.1 9.1 9.21 10.1 12.1
2 1.2 2.2 32 4.2 52 6.2 8.2 9.2 9.22 10.2 12.2
3 1.3 2.3 33 4.3 53 6.3 8.3 9.3 9.23 10.3 12.3
4 1.4 2.4 34 4.4 5.4 6.4 8.4 94 9.24 10.4 12.4
5 1.5 2.5 3.5 4.5 5.5 6.5 8.5 9.5 9.25 10.5 12.5
6 1.6 2.6 3.6 4.6 5.6 6.6 8.6 9.6 9.1 11.1 12.6
7 1.7 2.7 3.7 4.7 5.7 6.7 8.7 9.7 9.2 11.2 | 12.7
8 1.8 2.8 3.8 4.8 5.8 6.8 8.8 9.8 9.3 11.3 12.8
9 1.9 2.9 39 4.9 5.9 6.9 8.1 9.9 9.4 114 | 129
10 | 1.10 | 2.10 | 3.10 | 4.10 5.10 6.10 8.2 9.10 9.5 11.5 12.1
0
11 | 1.11 | 2.11 | 3.11 4.11 5.11 7.1 8.1 9.11 9.1 11.6 12.1
1
12 | 1.12 | 2.12 | 312 4.12 5.12 7.2 8.2 9.12 9.2 11.7 10.1
13 | 1.13 | 2.13 | 3.13 | 4.13 5.13 7.3 8.3 9.13 9.3 11.8 10.2
14 | 1.14 | 2.14 | 3.14 | 4.14 5.14 7.4 8.4 9.14 9.4 11.9 10.3
15 | 1.15 | 2.15 | 3.15 | 4.15 5.15 7.5 8.5 9.15 9.5 11.10 | 12.1
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16 | 1.16 | 2.16 | 3.16 | 4.16 | 5.16 7.6 8.6 9.16 9.1 10.1 | 12.2
17 | 1.17 | 2.17 | 3.17 | 4.17 5.17 6.1 8.7 9.17 9.2 102 | 12.3
18 | 1.18 | 2.18 | 3.18 | 4.18 5.18 6.2 8.8 9.18 9.3 103 | 124
19 | 1.19 | 2.19 | 3.19 | 4.19 5.19 6.3 7.1 9.19 9.4 104 | 12.5
20 | 1.20 | 2.20 | 3.20 | 4.20 | 5.20 6.4 7.2 9.20 9.5 10.5 | 12.6

Paszgea 1. IudPpepenuunanbnoe ucunciaenne GyHkuuii
HECKOJbKHMX MepeMeHHbIX
3ananue Ne 1.

HaiiTu gacTHbIC TPOU3BOIHBIC 2, 5 2 QYHKIUH Z = f (.l“,}s’)

1.1. z=1In (3)‘ -x°+ 5,\‘_1-);

13. zZ (3.‘(}‘2 — 3)1\'2 h 5_\:)4;
1.5. z =sin (6..\'4 —4y+ .\'_v);

2

1.7. 2= (()_7;«-'2.\’J —4xy+ 1) :

1]

1.9. z=In (.1'3_1' + _1-3,\- . e 4.1~)j ;

1.11. = (.r?' +2x— l)m'r ;

2y+4
1.13. = = . ;
Sin X
—cos’ (3x—=5y
1.15. z =¢ ( . );

117 z=arcig (x* = ),

119, z=(Iny)"

12. z = \/3.\‘_1-' -xX"+5y°

1.4, =g TR o

1.6. z=1tg’ (6)‘2.\'4 —4xy + y);
1.8. z=cos(4xy+y—x )2 :

z =sin (2..\‘2_1’ -3x" +4y* )

9

1.10.

1.12.

1.14.

116 z=x" 7

-

‘,
1.18. Z = arccig —;
X

1.20. z = (sinx Y&,

3aganue Ne 2.

HccnenoBaTh GYHKIWIO IBYX MEPEMEHHBIX Z = _ f 1(.\‘,}“) Ha B3KCTPEMYM.

21 2=X"+ )" —9xy+27;
23.z2=3— ) _v: —XV;

2.5. z=5x*+y* - 3xy +4;
2.7. z=10-x" +2xy ;
29, z= e xy—2;
211. z=Xx -9+’

213. z=x>+y* -2x+4y+5;

2.15. z=2xp+x° + ¥’ —4x+2y+3;

22. z2=x"+2y" +1;
24. z=x"+3y’ +x—y;

2.6. z=x>+2y* +2xy,

9

2.8. z=x"—y" +2xy+4x;

217. z=2x"+9)" —4x -6y +2;

210. z=x" —2xy+2y —2y;
2.12. z=x1" —4x+8y~11,

214. z=xy+2x+6y—7;

2.16. z=4xy—x" -y  +6x+4y—5;

2.18. z=3x"+y* +6x-4y—-10;




219. =X+ —6xy+10; 220. z =xy+4x+12y+24
3ananmne Ne 3.
Haiitu: a) mponssoanyio GyHkuuu Z = f (x,y) B ToOuke M 10 HaIpaBJICHUIO BEKTOpa [ ;

0) rpaguent GyHkuuu Z = f (.X‘.,_}") B TOuke M.

3.1. z=cos’ y+In(x* + y*); M (1,1)’ [ =i+2];
3.2. z=arctg (\ In(1 +y)); M(I,O), 1=2i-j;
33.2=20"+9y2 —4x—6y +2; M(-2,3), 1=3i-2;
34z=x+1 —6xy+10; M(4,3), 1=5i-12j;
3.5. z:2.\'_v+x2+_1-'3—4.x'+2.1-'+3; M(-1,3), 7=(’7—ET],
3.6, z=x"+ ' —2x+4y+5; M(4,-1), 1=8i+8;;
37.z=xy+4x+12y +24; M(3,-3), ?=—}—j;
38. z=3x"+y +6x—-4y-10; M(6,-1), ?=—4;+},
3.9.:=4.\;\'—.\'3—y:+6x+4)’—5; M(1,-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), 1=3i+j;
3.12. z=x"+2y +2xy; M (5,-1), I=i-6j;
313. z=x"+3y* +x—y; M(-2,-1), 1=3i-2/;

314, z=X"+2y7 +1; M(4,-3), I=i-j;
315 z=x -9xy+1; M (0,-4), 1=2i-47,
316. z2=Xx"+xy—2; M(—4,-1), 1=5i+2];
3.17. z=5x>+y* -3xy+4; M(2,1), 1=3i+2;
3.18. z=3-2x" -y’ —xy; M(-2,2), 1=-2i-6j;
319. z2=x"+y" —9xy +27; M(1,-1), T=2i-47,
320, z=x" + 2y +1; M (-3,3), 1=2i+8;

3aganue Ne 4.
[IpoBepuTh 3a1aHHOE COOTHOIICHHE TS PYHKIMUA Z = _ f 1(.X‘, y) .

~2 ~2
20 2 20 2 Xy
4.1. X' —-y =0, z=e";
X oy
~2 ~2
4.2, (12 J f B _(»‘ j _ 0, e efcos(u_\wr_\‘);
g ‘;vh
al Oz
~2 ~2
AN 5 5
4.3. ===, 7= ln(r +y +2y+ l];
ox- oy~
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4.4.

4.5.

4.6.

4.7.

4.8.

4.9.

4.10.

4.11.

4.12.

4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

62 («,2
o) Z A4 .9
g ———7=0, z =sin*(y —ax);
Z N s
oy- Ox
2 ) 2
2 5~Z 6“ 2 a‘_Z y
¥ —+ 2y +y —=0, z=";
~_2 v - 2
ox xoy oy 2
> 2
s 072 502
e e ), z
ox” oy~
?
,0°2 O 0z
X — },’ —_— :0, Z
ox~ oy\" oy
2 2
d'z_ &z
— =0, z
ox”  oy°

OxOy

Ox0Oy

¢l 568
A & A - X 7 — O’ Z= )
ox ox oy”° X
2 v
a 9 (31_ 2 5 Z -
X |7V 370, z=e*;
ox Ox oy”
1oz 10z =z o y
- — = o .
X ax y a_}} J"” (\/2 — }_7")
3 5 2
) OZ oz
xX*—-xy—+y =0, z ) );
Ox oy »
¥ 2
0z 0°z .
+— =0, z=Inlx* + y* +2x+1;
~_2 ~ 2 )
ox~ Oy
2 ~2 2
,0°z 0’z ,0°z .
X —=2xy +y ——+2xyz =0, z=¢e7,;
~2 L a2 -
Ox OxOy oy
2 2
0z 0z 0z 0z N
Ox Ox0y Oy O
2
9 a-: a: X
- =Y, Z=—;
Gr@v 8y h%
0z N>
(/& (/Q ’
y——=(1+ylnx)—, z=x";
Oxay Ox
5] 3 Vv
‘) a‘_ 6“7 2 a‘-: '_
X -}-2\‘}7 1' :0’ i re.\,



4.19.

4.20.

4.21.

4.22.

4.23.

4.24.

4.25.

4.26.

4.27.

4.28.

4.29.

4.30.

4.31.

4.32.

4.33.

4.34.

~2 A
) P 2 (/ L - . =
— =a F= Sm(). +ay);
oy Ox
5
0z o2 :
oxoy Oy
X OF 1 oz :
X L =2z, it gl
y ox Inx oy

+x+2z=0, z=4e +Qx+4y-3p " —x-1;
xe’ + ye';

2 2
=X Ty
0’z Oz
(y—r

; =—, Z=COSX+ (1 — 1-*)sin x;
oxoy O ’

+
[l
[SN]
(W8]
[l

b
Il
(&}

0z 0z y
-’Ca 4‘}"7 =0, zZ=arctg — ;
49 oy X
7 2
) (3':_’ j‘bZ )
a P T z=Asin®Xx-cosam y;
X< oy”
2 .
S A 6: a: "‘
,:",.\,.Q:ﬁ_ﬁa zZ=e€e";
ox0y Oy Ox
~2 2
,0°z 0°z . B
a 5 _(,Q 5 z =S8in (ax—y);
oy X
) ‘Y
0z 0°z ( - )
5r2+&22:0’ z=Inlx"+y" j
‘) -
8 v, & H oz Sm(y—x)
: .y" - _)‘,a“. . :O, z=— > "/
6‘; ) ('}y Ox’ y
2 2
0z 0z 0z
X '.! + .V — 7 T =V,
ox oxdy  Ox
oz )z
3—42- =@,
Ox Oy
- o
(/4.’} (/'L
3y—+x—=0,
ox oy
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4.35.

4.36.

- A
Oz Oz

2

ox Oy
% dz 9
0z 0z
b= =0
ox Oy x+Yy

z=sin’(3x-2y).

2= ln(wc2 — y? ]

3aganue Ne 5.

BeruucnuTh HanOOJIbIIIEe U HAUMEHBIIICE 3HAUCHUS (I)yHKI_II/II/I o = f (.x., .V) B 3aJjaHHOH

o6mactu [, xoropas onpesenena cucteMoit HepaBeHcTs. Iloctpouts o6macts 1.

5.1.
5.2.
5.3.
54.
5.5.
5.6.
5.7.
5.8.
5.9.

5.10.
5.11.
5.12.
5.13.

5.14.
5.15.

5.16.

5.17.
5.18.
5.19.
5.20.
5.21.
5.22.
5.23.
5.24.
5.25.

z=x>+y* -9xy+27,
= x> +2y° +1,

S

[N

) 2
3-2x"—=xy—-y°,

8]

2 2
=x"+3y" " +x-y,

2 2
=x* +2xp+ 29",

SN}
|

=5x> -3xp+y* +4,

[
I

S

=10+2xy—x?,

2

.
z=x"+2xy—-y~ +4x,

=x"+xy-2,

[S]
[

<
=X +xy,

S}

Y 2
z=x"—-xy+y° —4x,

7] 2
z=Xx"+3y"+x-y,

2 2
zZ=X"+y - 31‘}.’ ,

=x2 -2y +4xy-6x -1,

S}

z=xy-2x-y,
I,
zZ=—Xx" —Xy,

z=2x+y—-xy,

2
z=x"+2xy—4x+8y,

2 2
Z=X"+Y —X¥+X+ Y,

s 2
z=x"+8y  —6xy+1,

? 2
z=x"+2xy—-y~ —4x,

= x> +2xy—y> =2x+2y,

(S
I

]
|

=x? - 23‘}:—‘}"2 +4x+1,

S|

=4dx+2y+4x> +y* +6,

bl l
=5x“-3xy+y° +4,

S

48

0<x<3, 0=2p<3;
x20,y20, x+ y<3;
x=L y20. g X;

xz21l, yz2-1, x+y<l;
-1£x<1,0<y<2;

x2-1, y2-1, x+ y<lI;
0<y<4—x;

x<0,y<0, x+y+220;
4x* —4< y<0;

—lsx<l0=p<3;

x20,y20, 2x+3y-12<0;
0<x<,0y<], x+y21;

0<x<2,0<y<3;

x20,y20, x+ y<3;
D=x<3, OS}’S4;

OSyS3ty21x%
3

0<x<4, 0< y<4;

0<x<1,0<y<2;
x<0, y<0,x+y>-3;

0<x<2, -1Ly<1;
—-1<x<3, 05 y<x+1;
0<y<x+2, -2L5x£2;
-1fy<—x-1, -3<x<0;
-x=-2<y<0,-2<x<0;
—1<x<2, -1yl —x;

9



5.26. z=4x" +9y> —4x -6y +3, 0<x<,0<Zy<]l-ux;
5.27. z=x*—2xy— > y* —2x, 0<x<2, 05y<2;
5.28. z=2x>—4xy+5y* —-8x+6, 0<x<4,0<y<4;
5.29. z=5x" +8xy+5y* —18x-18y, 0=z =<2 D=p=35;
5.30. z=2xy—-3x* -3y  +4x+4y+4, 0<x<3,0<y<2;
2.31. z=x*+ _1.»'2 —Xy—X-—Y, x>0, y20, x+ y<3;
5.32. z=xy(4-x-1y), x20, y20, x+y<8;
5.33. z==-3x>+2y* +12x -4y, x20, y20, 3x+4y<12.
5.34. z=3y-2x-xy, x20,y20, 3x-4y<12.
5.35. z=x"+y° —3xy, <2< 0= p=3;
5.36. z=2xy— 3x% - 2&}-'2 +35, xz2-lLy>-1, x+y<5.

Pa3nesa 2. UnTerpanbHoe ucuucaeHue pyHkumi
HECKOJILKHX IePeMEeHHbIX

3aganue Ne 6.

Breraucauts HOBTOpHLIfI HHTCrpal:

2 | 4 2 f
6.1. l-uft'j-(.\‘: +2.1')a’.\.‘. 6.2. [dx| b —.
00 3o (x+y)
1 1 2.0, 2 .2 7,
6.3. [ax] Y. 6.4. [axj Y.
o ol+)” o1y
;s ™ g
6.5. [dv [(x+2y)dr. 6.6. [do [rdr.
3 yi-4 ] asing
1’ NI I — — : Jcosg 5 o
6.7. [dx [ J1-x"—ydy. 6.8. [do [ r sin"qdr.
0 0 . 0
L 3 3., L ox oW
6.9. [dx|vdy[z"d:. 6.10. [dx[dy[x'y zd=.

0 0 ] (0 1] 1]

3aganue Ne 7.

Haiitu YpaBHCHUA HHHHﬁ, OrpaHUYHUBArOIINUX o0acTh HUHTCTpHUPOBAHUS. C,[[eﬂaTB PUCYHOK

00JacTi UHTETPUPOBAHUS:
2-y

J.f'(.l': v )dx.

7.1, Jdy

1
4

7.3. [dy [ fx; y)ax.

49

7.2. j‘:z/.\“_‘[‘r)/'(.\‘: v)dy.
| X

3 2%
7.4. J‘ ([.\- j/(\. _1' )d_".
1 X



7.5. ;l'a'_\'\ﬂj;_‘/'(.\': v)dy. 7.6. icix“f/'(.\': V)dv.
| \.1

0 0

3ananue Ne 8.

W3MeHuTh NOpsIIOK UHTETPUPOBAHKS B IOBTOPHOM UHTErpaJle:

8.1. j;c!.\'-;f‘_/'(.\': Vv)dy. 8.2. :[d_\‘ I\f{\ ¥ )dy.
0 P -6 l4 |
1) 1 -

8.3. [dx| f(x; y)dy. 8.4. [dx [/f(x: y)dy.
0 o ! —~V1-x?

8.5. _»[a',\'mj:_‘/'(.\': V)dv. 8.6. Ic/.\’ ‘jff‘(,\‘: v)dy.
! E 0 \‘3\7\"

8.7. :l;(/.\’ ‘i[‘f(.\‘; v)dy. 8.8. Td‘.\'\]} ,‘i'(-l'l ¥)dy.

l 0 0 0

3amanue Ne 9.

BprurcnuTe ABOMHON MHTETpAI:

9.1. [[(x+y)dxdy; 0<x<1, 1<y<2. 9.2, [[xy(x—y)dxdy; 0<x<Il, 0<y<2,
[ b
9.3. ] il — 1<x<2, 3<y<4. 9.4. [[vcos’ xdxdy; 0<x<2m O<y<l.
n{x—y) D
9.5. [[In(x+ y)dxdy; 1<x<2, 0<y<]. 9.6. [[xdxdy, x=0, y=x', x+y=2.
i D
9.7. _!:J’Sin(.\'a\‘)d,td.\‘: x=y, y=0, A\‘f\‘:%. 9.8. 'l;_’l'.\‘:y(i\'d_r: y=0, y=1-x°.
9.9 [[x'vdxdy; y=x, y'=x 9.10. j'[(lwl’ -.\'j}h'rf_i': x=1, y=x, y=2x
] D
9.11. [[(x+y)dxdy; y=1, x=0, y= V. 9.12. [[(x+2y)dxdy; x=2, y=3, y=x, y=2x.
D D
9.13. [[yInxdxdy; xy=1, x=2, y=+x. 9.14. “(‘t\ + Mxdy; x=4, x=2y, x=y.
D il
9.1S5. j[(1+2x+2y)dxdy; y=x, y=0, x+y=1. 9.16. [[xydxdy; x+y=2, y= R
D D
9.17. “(4—_1')(!.\‘(«’_1‘; y=1, 4y=x", x20. 9.18. [[x'yidxdy, x*+y7 =4
D )
9.19. _[f(\ +yMxdy; y=x*, ¥y =x 9.20. {j%dxc.’_r: r=2, y=ux mr=l,
1 ) )

9.21. jfcos(x + y)dxdy; x=0, y=n, y=x. 9.22. \/l -x' - _\'1'(1’_\'(1\‘: x> +y' =1, x20, y>0.
n

D

9.23. bf\‘l\/l -x° *_1';lct’_\'(1r_1': *+y' =1, x=0, y=0.

n

dydy

=, x*+y’=1, x20, y20. 9.25. || \[,\"’ —yidxdy; x=1, y=x, y=-x.
i

9.24. |f

3aganue Ne 10.
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C nomouipio nepexoa K NOJISIpHBIM KOOPAMHATAM BBIUMCIMTD JBOMHON MHTErpall:
R -

10.1. fd.\'\ '[I‘n(,\': +yi 4+ l)ri}'.
O 0
T
10.2. Ij. ,'#dxdy: D= ‘{{,r; v)e Rj‘_\': +y <1, y=0, x20 f
D \4 14 x" +y°

10.3. H{E —2x-3y)xdy, D= {{,t‘; v)e Rl‘_\': + .1‘1 < 4}

D
10.4. _UV‘“J ~x* = yldxdy; D={(x; y)e R:[,\': +y? <3x}
D

X

N

I
)
4 |

1<x"+y €9,

<ys

/

10.5. | arclgiu’_rd_r; D :—{(_\-;_1')cg R
D X \

o 7

v
3aganue Ne 11.

C noMouIb10 ABOWHBIX HHTETPAJIOB BBIUMCIHUTD IJIOLIAAb (PUTyphl, OTpaHUYEHHON JTUHUSIMHU:

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

11.3. y=sinx; y=cosx; x=0. 11.4. =0 y=0; 2+y=1,

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

11.7. y=+/x; y=2vx; x=4. 11.8. (" + 1) =01

11.9. x* +y’ =2xy; x20; y=0. 11.10. (x+v) =x*v*; x>0; y>0.

3aganue Ne 12.

C IIOMOILIBIO JBOMHBIX UHTET PaJIOB BBIYUCIINTDH 00BEM TCJIa, OrPAaHUYCHHOT'O ITIOBCPXHOCTAMMU:

12.1. z=5-x; y*=5x; z=0.

123. x=y=2z=0; x=4; y=4; z=x"+y" +1
124. x=y=2z=0; x=1;, y=2; z=x"+)

125, x=y=2z=0; 6x+3y+2z-6=0.

12.6. y=z=0; 3x+y=6; 3x+2y=12; x+y+z=6.
12.7. z=x*+y*; x=y=2z=0; x+y=1

12.8. z=x*+y*; z=0; y=1; y=2x; x+y=6
12.9. y=+x; y=2Jx; z=0; x+z=6

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

3aganue Ne 13.
HaiiT mpoM3BOIHYIO CKAIAPHOTO TOJIA 14(x, vi[) B TOYKE )/ TI0 HANIPaBJICHHUIO HOPMAJIH

K IOBEPXHOCTH S (HOpMasib 00pa3yeT OCTPBIM YToJl ¢ OJI0KHUTEIHHBIM HAIIPABICHUEM OCH ()-).

Ne u Y M,
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9.1.

u=4In (3 +x° )— 8xyz

9.2.

u= x\/T + 1\/;

4z+2x* -y* =0

9.3.

u=-2In (.\'1 -5 )— 4xyz

v, 2 2
X +2y° -2z" =

94.

_...ll_‘

~

Z2=x*+4y’ -4

9.5.

u=xz - \/,\"_\'

x*—y?-3z+12=0

9.6.

"
U=Xxy—yz

x’+y' =4z

9.7.

u="7 ln( L 4xt j —4xyz
13 ’

Tx* -4y’ +4z° =7

9.8.

y
u=arctg—+xz
X

x4y’ =2z=10

9.9.

u=In l+.\‘1)‘,t\'\/;

4x* -y’ +2* =16

9.10.

9.11.

u= A\‘\/;—(: +_1')\/;

9.12.

uzﬁ—\M—z:

9.13.

> 2 1 Va
u=W"+y +z°)*

2=y’ +2°-1=0

9.14.

u=In{l+x° +.1':}\f'x: + 2

X’ —6x+9y° +z° =4z +4

9.15.

2
U=yNx—xyz

—2x+)y +z°=0

9.16.

u :.wr+ln(:2 +'1‘1)

x=3y -z

(2,1,1)

9.17.

U=xy-

(1.5.-2)

9.18.

U=y In@ +x’ } arctgz

(0.1,1)

9.19.

u=x(In y—arctgz)

(-2,1,1)

9.20.

U= |116—.\'3)r,{1’3:

3x -2y*+z7 =1

3aganue Ne 14.

Haiitu:
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1) IToTok 3a1aHHOTO BEKTOPHOTO MOJIs /' 4Yepe3 BHEMIHIOK 4acTh S 3aJaHHOW MJIOCKOCTH
P, xoTopasi BMecTe ¢ KOOPAMHATHBIMHU IIJIOCKOCTSIMU 00pa3yeT nupamuay b ;

2) 1IupKyIAUUIo BEKTOPHOTO MO / BJOJb TPAHMIBI [ MOBEPXHOCTH S B HANpaBIeHUU

8.1

8.2.
8.3.

8.4.

8.5.

8.6.

8.7.

IIPOTUBOIIOJOKHOM JIBUKCHHUIO JacoBOM CTPECIIKH.

a) HeMOCPEJCTBEHHO;

0) o ¢popmyiie CTokca.

No F P
10.1. (x+z) i+ p+z-2=0
10.2. (v-x+z)j 2x-y+2z-2=0
10.3. (x+7z )k 2x+y-z—4=0
10.4. (x+2y-z) —x+2y+2z-4=0
10.5. (2x+3y-3z)/ 2x-3y+2z-6=0
10.6. @x+4y+3zk Ix+2y+3z—-6=0
10.7. (x—y+z) —x+2y+z—-4=0
10.8. Bx+4y+2z)j x+y+2z-4=0
10.9. (Gx+2y+32)k X+y+3z-3=0
10.10. (x=3y+62) —x+y+2z—4=0
10.11. (x+y-z)j x+2y+z-1=0
10.12. (x+2z)k x—2y+z-4=0
10.13. (x-y+z)i x+2y+z-2=0
10.14. (@x+2y+z)j x+y+3z-3=0
10.15. (x+y-z)k 2x+y—z—1=0
10.16. (~x+y+z)i 2x—y+2z-2=0
10.17. (x+2y) x—-y+z-4=0
10.18. (v+22)k 2x-y+z-2=0
10.19. (x+v)i x+y—-2z-4=0
10.20. (2x+y)j -x+y+4z-1=0

3aganue Ne 15.

Pemmmts muddepennmanbupie ypaBHEHUS IEPBOTO MOPSIKA:

a) xdx +dy =0, '\’(O): 0:;

o) (x+y ) =y, y1)=1;

a) cos xdx +2ydy =0, v(0)=0;

¥y (1
.V e 5 — s V : - 1 5
Ve X ' ( ZJ

X
a) (l +y? )h = Q +x° )ly =0, y(0)=0

a) YV =

' 2(x+}0,y0)=1;
>

a) xy' =1 +-y2, y(l): 0;

3
6) y’+l: Dt
X

X

6) V' +2xy=xe

2

6) (x — 1)}»" -y=y".
6) x°y +xy=1.

' 2
6) Xy +y=xy Inx.

6) ¥'V1—x* + y =arcsinx.

33

6) ¥ +xy=xy".




,-,

88. a) ) ——+—, y(1)=1; 6) y'sinx—ycosx =1.
%
89. a) ' =2x+2xy, y(1)=0; 6) Q—xz )f’ —-xy=xy".
y . 2 V [
8.10. a), ¥/ == +sin —, y(l): ,7; 6) (1+x)y' — y = arctgx.
X £
8.11. a), y' = ——, 1}(0)—1 6) 3y°y' +y’ =x+1.
Vx© +1
; 2xp+ 1 3 :
8.12. a) ) = — y(1)=1; 6) V' + yigx =sin 2x.
8.13. a)(+r )’—2”’,1(0) 2; 6)
(\ +2xy—y° )Ix + ( —2xy—y° ){v =0.
/ y V Tt ’ .
8.14. a), y ==—+1g—, y(l): —; 6) ycosx+y=1+smux.
b 1 X | 4
' - n =1 v — 4y = 2 \/_'
8.15. a), yIgx =y, y 2 =1; 0) Xy —4y=X"4/).
y+qy° +x°
8.16. a) y' === p(1)=0; 6) ¥ +31g(3x)y =sin 6x.
X
8.17. a) y' +xy=xp°, ¥(0)=2; 6) xy'+y=y"Inx.
8.18. a) xy'=2y—x, y(1)=2; 6) (2x + l)v' +ty=x.
8.19. a) \/1 —y?dx=+1-x*dy, y(0)=0; 6) y'—ytgx+y cosx=0.
2 2 ' k.
8.20. a) lx” +y )lx = 2xydy, .11(4): 0; 6) V'+y COSX = 2 sin 2x.
821. a) e'dx—2e""dy =0, y(0)=0; 6) y'+2xy=2x"-y".
7 o) > V — 2
822. a) (x"+y +xy)dx—x"dy=0, y(l)=0; 6) y —=—=—
¥ x°
- . 2y 2y
823. a) (1+ yx+ (1+x)y =0; y(0)=0; 6) y' + -2 = “/; .
X  COS™ X
Vv vV ) V
824. a) y'=2—=; y(3)=6 6) ¥ +-—=x.
x X ' 2x
8.25. a)lgx-dx+ ={); v(()) 0; 6) xp' —4y—x’ x/T =0.
cos’ y
: 1 4 Inx
826. a) (x+y ) =x—y; y()= 5 6) y' + 2 = —
X X
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8.27.

8.28.

8.29.
8.30.
8.31.

8.32.

8.33.

8.34.

8.35.
8.36.

9.1.

9.2.

9.3.

94.

9.5.

9.6.

9.7.

9.8.

)Xy +y =0; y(2)=+2;

a) xy' =y ln[x} y(1)=1;

y

) 24x-y' =y, y(@)=e%
2) xy' = y=2yxp; y(e)=0;
2) y' =3yJx; y(1)=e%

a) (e"’ - 1)[1f + (v —&" )lx;

a) Xy + yz = (2.1‘2 g .7(1“')"'; ,1’(1): 1

; : T 2
a) Xy +y=smx; y| —|=—;
2 T

a) (rz -2y )lx + 2xdx =0;
) 3xy' +y=2y" y(1)=1;

6) y'=x\y+
X

xy

2

-

il

6) y' +2xy ==2x".

r 2
o) xy +y=y".
6) y' =2./yInx

' 2
6)xy —y=x"-Inx.

2
y
] Vv . 1'
6) y'=—+sin| —
X X

6) Yy —xy—y’e " =0.

y)=-1: &' +y=x>-p*

#

y(0)=2; 6)3xy' -2y = X

)

¥ .
6) Xy ' — y=x"sinx.

3aganue Ne 16.
Pemmts nuddepennmanbupie ypaBHEHHS BTOPOTO OPSIIKA:

3 2
a) x Y +x°y' =1,

6) y' —4y' +5y =xe™",
a) V' +1gx y' =sin2x;

3
a) y'—ctgx - y' =sin’ x;

2x

6) V' —4y'+4y=e"";
a) 2xy" -y’ = (V')z +1;
6) ¥"+ y =cos 2x;

a) y'xInx=)";

0) J"" = }f’ = 5_.\‘2;
02" = ()
6) y' =5y +6y=»12x-1)e™";
a) 2.\‘}*" = )";

6) V' +6y +9y=10sinx;

a) (1+y°))y"=33'"" = 0;

55

y(0)=1,'(0)=0.

6) " —5y' +6y =12cos2x-8sin2x, y(0)=1"(0)=0.

y(())z 2; }"’(0): 8.

y(0)=1; »'(0)=0.

y(0)=0; »'(0)=1

10)=30)=0
10)=¥0)=0

L]

L ]
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9.9.

9.10.

9.11.

9.12.

9.13.

9.14.

9.15.

9.16.

9.17.

9.1

o0

9.19.

9.20.

9.21.

.a) J”’"(3}-"’ + 4) = 3(}:»')

6) y' +4y=e";

2) (I + x° )," +(y') +1=0;
6) y"—4y'+5y =2x’e";

2 2y"+ (') =0;

6) '+ 6y +13y=26x;

a) (1+ )" =50 ;

6) y' -6y +9y=x"—x+3;

,!

1%
a) Xy o — _1»" In—;
X

6) y" =3y = x+cosx;

) xy" -y =x’e";

0) J"" — 6}:" + 9}, - (’3‘\-;
0 4 (F =2

5 "~y =3xe™;

a) }’” -+ 2,\'(1‘:’)3 ~0:

6) v =2y +5y =5x% —dx+2;
) x-y"+y'—-x" —-1=0;

6) V' =4y +4y=2(sin 2x +x),
a) y'igx =y'+1;

6) y" +4y = 8sin 2x;

7
b

X

6) y'—4y' +4y =¢e’*;
a) x°y"+xy' =1;
6) y"+9y =6e’;

2

o
a) V' + (}")— =)
-y
6) Y =3y +2y=e"(3-4x),
P
a) xy" =y +xsin—;
b

.
6) V' =5y +6y=x"—x;
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y(0)=5'0)=0;
y(0)=2; y'(0)=3.

y(0)=0; y'(0)=1.

4 1
.’0 :—’ »?IFO = —.
¥(0) ; »'(0) =

y0)=0; y'(0)=-.
v0)=1; y'(0)=0.
»0)=0; y'(0)=-5;
y(0)=0: y'(0)=2:
y(0)=0; »'(0)=-2;
y(0)=y'0)=0;
y0)=2 y(0)=0:

y(0)=y'(0)=0;

y(0)=v'(0)=0;

1(0)=0; y'(0)= ;;



9.22.

9.23.

9.24.

7.25.

9.26.

9.27.

9.28.

9.29.

9.30.

9.31.

9.32.

9.33.

9.34.

9.35.

a) y = \,/? 5

6) y"+2y + y=xsinux; 1(0)=1'(0)=0;
a) 2yy"= y'" +1;
6) V' =y =x+1; y(()): 0: };(0): 2:

a) y" = \/1 + (}")2 ;
6) V' =3y ' —4y=17sinx; }’(0): 4; .1"’(0): 0;

)
y

a) xy" =y =In| — |;
X

6) y"—4y' +13y =e** -cos3x; }.-’(0): I; y'(O): -1;

2 "=y + (')

6) y'+2y +2y=e*(2cosx—2sinx} ¥(0)=y'(0)=0;

a) (1 +sinx)y" =cosx-y';
1

l+e"’

6) V' +V'=

y(0)='(0)=0;
2 x2y"=y";
6) V' =2y +10y =10x> +18x +6; y(0)=1; y'(0)=3.2;
2
.l‘j ’
6y -y =2(-x) y(0)=y'0)=1
a) 2xy+y"= }»"2 -1;
6) y' =2y =¢" (rz —x+ 3) y(0)=y'(0)=2;

2xy’
a) y'+——=2x;

1+ x°
6) y"+ y+sin2x =0; y()=y'(n)=1;
a) ﬁ +x° ;’”+,1f"2 +1=0;

6) y"—2y'+5y =5x*+e" cos x; __p(()): 1: }"(0): =~

a)—x-y +2y' =

!

" R i i
a) Xy =y +xsm| — |;
X

6) y' =3y '=5x+2+xe’; y0)=-1 y'0)=1;
2 23y"= " + (V')

6) y' =3y —y=17sinx+xe *; }’(0)2 4, J"’(O): 0;
A (l+x)" +y +1=0;
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6) V'+2y'+y=sinx—xe ; y(0)=0; y'(0)=1;

9.36. a) ¥"+ y'tgx =sin 2x;

9] -
6) V' =y =x"+2x+e"; }’(0): y'(()): 0.
Kputepun v mkajia oleHMBAHHUS 110 OIEHOYHOMY CPEICTBY
«HAuauBUAYyaTbLHBIE 32TAHUD)

[IIxana oueHnBaHUA Kpurepuit onenuBanus

1 cemectp

3auteno (10 6amnoB) | IIpaBunbHO periensl 90-100% 3aganuit

He 3auteno (0 6amnos) | [IpaBunbsHO pemiensl menee 90% 3agaHuii

2-3 ceMecTphl

3auteno (20 6amioB) | [IpaBunbHo pemensl 90-100% 3ananuit

He 3aureno (0 6ammoB) | [IpaBubHO pemenst Menee 90% 3amanuii

2.2. OueHoYHBbIE CpeaCTBA A  NPOMEXKYTOYHON  aTrTecTalUM

(MICbMEHHBIN IK3aMeH)

Cemectp 1
Bonpocsl k 3k3ameny
1. MHoOkecTBO AEHCTBUTENBHBIX YK CeN. MO1ysIb JEHCTBUTEIBLHOTO YHACIIA U €r0 CBOWCTBA.
2. OrpaHuYeHHbIE M HEOTPAHUYEHHbIE MHOXECTBa Ha 4YHUCJIOBOW mnpsmou. Ilpusnak

11

12.

13.

14.

OTPaHUYEHHOCTH MHOKECTBA.
[lonarue ¢pyHkunu u crnocoOsl ee 3aaanus. [eiictBua Hax Qynkuusamu. ['paduk ¢pyHKIMM.
DnemMeHTapHbIe TPeoOpa3oBaHus rpadUKoB.
MoHOTOHHbIE (YHKIIMM Ha YUCIOBOM IPOMEXYTKe. YUeTHble W HedeTHble (YHKIMH.
[Tepuoanueckue GyHKIIUN.
OKpecTHOCTh TOYKM Ha 4YHciIoBOM mnpsimol. IlpenenbHble Touku MHOKecTBa. I[lonsarue
npenena GyHKIUU B TOUYKE U €T0 TEOMETPHUECKUI CMBICIT.
[lepBbIil 3aMeuarenbHbld mpeaen (JieMMa O BCIOMOTAaTEIbHBIX HEPaBEHCTBAX; TEOpPEMa O
IIEPBOM 3aMevaTeIbHOM IMIpesiee).
Teopembl 0 mpenenax (Teopema O EIMHCTBEHHOCTH Ipejeia; TeopemMa O MpeaeiabHOM
nepexojie B HEPABEHCTBAX ).
Teopembl 0 mpenenax (TeopemMa O IMpefesie NPOMEKYTOUHOW (YHKIMH; TeopeMa o0
OTPaHUYCHHOCTH (PYHKIIMH, UMEIOIICH KOHSUHBIH MpeIen).
[Ipenesnbl cyMMBbl, pa3HOCTH, IPOU3BEACHUS U YACTHOTO ABYX (DYHKIIHUI.
. Ilpenen  ¢ynxkuuu npu aprymeHte, crpemsimemcs K oo. llpenen  yucioBoit
HOCJIEI0BATEIbHOCTH.
. beckoneyHo Manble GyHKIMH U UX cBOMCTBA. CpaBHEHHE OECKOHEUHO MAJIbIX (DYHKIIHI.
beckoneuHo Oousblve (QyHKUMHM W OecKOHE4Hble mpenensl. Teopema O CBSI3U IMOHSATHSA
0eCKOHEYHO 0OJBIION (QYHKIIUH C TOHATHEM O€CKOHEUHO Mallol (PyHKIHH.
Boruncnenue mpenena CymMMbl, Pa3HOCTH, MPOU3BEIACHHUS M YAaCTHOrO JBYX (yHKIMH B
0COOBIX CITyyasix.
OKBHUBAJICHTHbIE OECKOHEUHO MaJible (PYHKIMH U BBIYMCICHHUE C UX MOMOIIBIO MTPEJIENIOB.
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15. OpnocToponnue npenensl GyHKIui. Teopema o CBSI3U MOHITHI OAHOCTOPOHHUX TPEIEIIOB C
MOHATHEM OOBIYHOTO Mpeena.

16. AkcoMa HENPEPHIBHOCTH MHOKECTBA JIEHCTBUTENIBHBIX YUCENl. TOUHBIE TPAaHUIIBI YHCIOBBIX
MHOKECTB. TeopeMbl O CYIIECTBOBAHMU TOYHON BEPXHEH M TOYHOM HUIKHEW TpAHUIl U UX
CBOMCTBAX.

17. TeopeMsl 0 mpeesie MOHOTOHHOW YKCIIOBOM MOcenoBaresibHOCTH. Teopema Beiepirpacca.

18. Yucio e. Teopema 0 BTOpOM 3aMeUaTENBHOM IPEIEIIE.

19. TeopeMmsbl 0 TpeTbeM, UETBEPTOM U MSATOM 3aMeyaTeNIbHbIX Ipeeax 1 CIeACTBUS U3 HUX.

20. [TonsiTue HenpepbiBHOW (pyHKIMH. HenmpepbIBHOCTE CYMMBI, Pa3HOCTH, NPOU3BEICHHS H
YaCTHOTI'O JIBYX HeNpepbIBHBIX (QyHKIUH. TeopeMa o HelpepbIBHOCTH KOMIO3UINH (DYHKIIHH.

21. O1HOCTOPOHHSS HENIPEPHIBHOCT (DYHKIMHU B Touke. Knaccudukanus Touek paspbiBa.

22. OIHOCTOPOHHUE TPEETbl MOHOTOHHBIX (QYHKITUH.

23. llonnocnenosarenbHocTU. Teopema bonbuano-BeliepmTpacca.

24. Tlouatus mnpousBogHoW U auddepenuupyemoctn ¢Gynkumu. Teopema o cBs3u
T QepeHIMPYEMOCTH C HENPEPHIBHOCTHIO (PYHKIINH.

25. KacarenpHas Kk rpaguky ¢yHkiouu. ['eomerpuueckuili cwmbicn nuddepeHupyemMocTu
(GyHKIMH.

26. IlpousBonHas CyMMBbl, pa3HOCTH, MPOM3BEIECHUS M 4YacTHOro ABYyX (yHkuuil. Teopema o
HPOU3BOTHON KOMITO3UIIMH JABYX (DYHKITHIA.

27. TlpousBoaHble 3neMeHTapHbIX (yHKUuH. Teopema O MpoU3BOJHOW 0OpaTHOM (PYHKIMH.
l'unepOonuueckne GyHKIUU U UX IPOU3BOIHBIE.

28. Ilapamerpuueckuil nmyTs. [Ipumepsl. TeopeMa 0 kacaTesbHON K TapaMETPU30BAHHOMY ITYTH.
[TapameTpuueckuii croco0 3amanus ¢yHkuuu. Teopema O IMPOM3BOJHON MapaMETpUUYECKU
3a/laHHOM (PyHKLIHU.

29. lonarue pauddepenunana ¢yHkuuu. [‘eoMeTpUYeCKUI M MEXaHWYECKUH  CMBICI
muddepeHnmana GyHKIUH.

30. Iuddepenuman cymmbl, Ppa3HOCTH, NPOM3BEAEHUS M YACTHOTO JBYX (DyHKIMIA.
Huddepenunan komnozuuuu AByx GyHkuil. {uddepernnansl BHICIINX MOPSIKOB.

31. Bospacranue u yobiBaHHe (QYyHKIMH B TOUKE.

32. CgoiictBa nuddepennupyembix pyHkuii (teopema depma; Teopema Poss).

33. CgoiictBa quddepeHunpyemsix GpyHkiuii (Teopema Jlarpanxa; Teopema Komrn).

34. Ilpu3Hak MOHOTOHHOCTH (YHKIMH Ha MPOMEXyTKe. Toukm sKkcTpemyma. Teopema o
HEOOXOIMMOM YCJIOBUH CYIIECTBOBAHUS SKCTpEMyMa (PYHKIUHU OJHOM NepeMeHHOH.

35. Teopembl O MEpBOM M BTOPOM JOCTATOYHBIX YCIOBHSX CYIIECTBOBAHUS AKCTpEMyMa
(yHKIIUU OJTHOM MTEPEeMEHHOM.

36. Hanpasnenue Boimykiioctu rpaduka pynkmun. Toukn neperuda rpaduka QyHKIHH.

37. HeBepTukanbHble aCUMITOTHI rpadrka GyHKIHH.

{0} { x }
38. PackpbITHe HEonpeaeIeHHOCTE! THIla 0yl MOMOIIIbIO TIpaBua JlonmuTans.

Cewmectp 2
Bonpocsl k 3k3amMeny
[TonsiTue nepBooOpasHoii. Teopema o mepBooOpa3HOM.
[TonsTue HeonpeneneHHoro uHTerpaisa. CBoicTBa HEONPEEIEHHOIO UHTErpasa.
Tabnuia OCHOBHBIX MHTETPAJIOB.
Teopema 00 MHTErPUPOBAHUH I10 YACTSIM.
Teopema 0 3aMeHe IEPEMEHHOM B HEONIPEIEICHHOM UHTETpase.
[lonatuss  pauMoHambHOM  (QYHKIOMHM,  NPOCTEHIIMX  pAlMOHAIBHBIX  (YHKIHH.
HHTerpupoBaHue MpOCTEUIIUX APOOEH MEepBOro U BTOPOTO THIIA.
WuTerpupoBanue npocTelimx Apodeit TpeThero Turma.
HNHTerpupoBanne MPOCTEHIUX APOOEH YeTBEPTOTO THUTIA.
WuTerpupoBanue npaBUiIbHON palliOHAIBHON (DYHKIIMH.
O HuTerpupoBanue HeNpaBUIbHON PallMOHAIBHON (YHKIIMH.

S e

S 0 0
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11.
12.

13

14.

15.
16.
17.
18.

HNHuTterpupoBanye TPUrOHOMETPUYECKUX BBIPAKECHUM.

WNHTerpupoBaHne BeIpaXEHUH, COIEPKAIINUX PAJTUKAIIBL.

. Pazbuenne otpeska. Panr pa3Ouenus. MurerpanbhHas cymma. IloHsATHEe ompeneneHHOTO
WHTErpayia. 3aJa4yu, IPUBOIAIINE K IIOHATHIO ONPEIEICHHOIO0 HHTETpaIa.

Heo6xonumoe ycinoBue wunHterpupyemoct ¢yHkuumud. Cymmbl JlapOy M uX cBOICTBa.
Kpurepuii unrerpupyemoctd ¢GyHKuuu. JlocTaTo4yHbIE YCIOBUS HMHTErPUPYEMOCTH
(GyHKIMH.

CBoiicTBa omnpe/iesnieHHOro uHTerpana. Teopema o cpeiHeM 3HAUCHHH.

Teopema o ¢popmyrne Hetorona — JleliOauna.

Teopema 00 MHTErPUPOBAHUH IO YACTSAM B OINPEIEICHHOM HHTETpae.

3aMeHa IepeMEHHON MHTETPUPOBAaHMS U MTOJCTAHOBKHU B ONPEACIEHHOM UHTErpase.

19. Teopema o mIoIMIaAN KPUBOJUHEMHON Tpaneluu U CICICTBUS U3 HEE.

20. Teopema o TuIOUIAAN KPUBOJIMHEMHOTO CEKTOpA.

21. CopsimiiseMocTh M JUIMHA TuIocKoM kpuBoil. Teopema JXopaana. Beruucnenue niavHbI
IIagKOM KpUBOW. BpluucieHHe [IMHBI TIIAJAKOM KpPHUBOM, 3aJaHHOW B JIEKApTOBBIX
KOOpPJIMHATAX, M KPUBOH, 3aJJaHHON B TIOJISIPHBIX KOOPJAMHATAX.

22. HecoOcTBeHHBIE HHTETPAJBL. TeopemMa 0 HEeCOOCTBEHHOM MHTETpaIe.

23. TlonsTue ocratka HECOOCTBEHHOro WHTerpaiga. Teopema 00 ocTaTke HECOOCTBEHHOTO
MHTErpana.

Cemectp 3

Bonpocsl k 3k3ameny

1. Ilonsatue uwmcmoBoro psga. CXOAAIIMIICS YHUCIOBOM psim M ero cymma. Teopema o
T€OMETPUUYECKOM PSIE.

2. Teopema o0 CIOXKEHUM CXOJSIIMXCS YHUCIOBBIX psgoB. Teopema 00 yMHOXXEHUU
CXOJIALIEroCs YUCIOBOTO psijia HA YUCIIO.

3. Ormpezaenenne ocTaTka YUCIOBOTO psfaa. TeopeMbl 00 OCTAaTKE CXOMASIIETOCS YHCIOBOTO
psana.

4. HeoOxoaumoe ycloBUE CXOIUMOCTH YUCIOBOTO psaa. ['apMoHndeckuii psi.

5. TonoxutenbHble YUCIOBBIE PsAAbl. KpuTepuil CX0IUMOCTH MOJI0KUTENIBHBIX PSJIOB.

6. CpaBHEHHE MOJIOKHUTEIBHBIX PSJIOB.

7. Tlpuznaku Kommu u [lanamGepa cXoquMOCTH MOTOKUTEIBHBIX PSAIOB.

8. MuTerpanbHbIi MPU3HAK CXOAUMOCTH TMOJIOKUTEIBHBIX PAJIOB U €ro mpuMeHeHue. Teopema
00 0000IIEHHBIX TAPMOHUYECKHUX PsiIax.

9. 3nakodepenyromuecs psbl. Teopema JlelOHMIIA 0 3HAKOYEPEAYIOMIUXCS PSAAAX.

10. AOcomioTHasi U YCJIOBHas CXOAMMOCTH psiioB. [lomoxkurenpHass U OTpUIATENbHAS YaCTH
gucioBoro psiga. [lpmsnakum [lamambGepa m Komm aOGCONMIOTHON CXOJMMOCTH YHCIOBOTO
psana.

11. HeobGxoaumoe U JOCTaTO4YHOE YCiIOBHE cXoauMOcTH (kputepuid Komm) unciaoBoit
MIOCJIEI0BATEILHOCTH M YUCIIOBOTO PsIIA.

12. ®yHKUMOHATIBHAS TOCIEAOBATENbHOCTh. OOJacTh CXOAUMOCTH W TpeneiabHas (PYHKIUS.
OyHKIMOHANBHBIE psAabl. OOIACTh CXOAUMOCTH U CyMMa (DYHKIIMOHAIBHOTO PAJIA.

13. PaBHOMEepHasi cXOIUMOCTh (YHKIIMOHAJIHHOW TOCJICIOBATEIFHOCTH U (DYHKIIMOHAIBHOTO
psana. Teopema Beiiepmtpacca © paBHOMEpPHOM M aOCONIOTHOM  CXOAMMOCTH
(GYHKIMOHATBHOTO psa.

14. HeobxomuMoe W JO0CTaTOYHOE YCIOBHS PABHOMEPHOW CXOAUMOCTH (YHKIIMOHAIBHBIX
pAIOB M (YHKIIMOHATBHBIX MOCIeAoBaTebHOCTEH. CBOWCTBA PAaBHOMEPHO CXOJSIIUXCS
(GYHKIIMOHATIBHBIX PAIOB.

15. [lonstue crenenHoro psna. Teopema 00 MHTEpBaJC U PAJAUYyCe CXOJUMOCTH CTEIIEHHOTO

psga. Teopema O paBHOMEPHOW CXOAMMOCTH CTENEHHOTo psga. CBoOMCTBa CTENEHHBIX
PAIOB.
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16.

17.
18.

19.

20.
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.

Paznoxenne ¢yHKIMM B CTENeHHOM psa. TeopemMa O €IMHCTBEHHOCTH Pa3NIOKCHHS
¢bynkuu B creneHHol psa. @opmyna Teinopa. Teopema 00 ycioBUM CXOJIMMOCTH psizia
Tennopa.

f(x)=e" y
Teopema o paznoxxenun GpyHKuuu -/ ' B CTEIICHHOU Ps.
Teopema o pasnoxennn dynkmuu / (X) =S¥ 5 crenennoit paa. Teopema o pasioKeHuH
byHKIMN JX)=C0SX 4 crenennoit pan.
f(x)=In(1+x N
Teopema o pasiowenun byHkmn )=In(1+x) B creneHHoit psajg. Teopema o

f(x) = arctgx

pas3noxeHun QyHKIUH - B CTENICHHOM PSIA.

P 1

Teopema o paznoxxeHuu GyHKIIUU S =(l+x) B OMHOMUAIBHBIN PSII.

[TonsiTue cTeneHHoro psijga B KOMIUIEKCHOM oOnactu. Kpyr cXOauMOCTH CTEEHHOTO psjia.
Teopema AGens.

[loka3zaTenpHast ¥ TPUTOHOMETPHUYECKHE (PYHKIUM KOMILIEKCHOH TepeMeHHOW. PopMyIibl
Diinepa. Tpuronomerpudeckas cucreMa GyHKIUN U €€ OpTOrOHAIBHOCTbD.

[TonsaTue Tpuronomerpuueckoro psna. Psu ®@ypoe. Komruiekcnas ¢popma psiga Oypee.
Cxonmumocts psaa @ypee. Teopema [upuxiie. Paasl 1o KOCHHYcaM U CHHYCaM.

@OyHKIMS 1BYX epeMeHHBIX. [Ipenen n HenpepbIBHOCTD (DYHKIMH ABYX ITEPEMEHHBIX.
YactHble IIPOU3BOJHbBIE ¢byHKIMN HECKOJIBKUX IIEPEMEHHBIX. [Tonsitue
maddepeHmupyeMocTd GYHKINU HECKOIBKHX NepeMeHHbIX. Heobxoammoe 1 10cTaTOYHOe
ycnoBus auddepeHunpyeMocTd pyHKIUN HECKOJIBKUX TEPEMEHHBIX.

[IpomsBomnass u nuddepennuan ciuoxHod ¢yHknuu. HesBHbIE QYHKIMH W HX
muddepenunpoBanue. KacatenpHas MI0CKOCTh U HOPMaib K IOBEPXHOCTH.

OkerpeMyMbl (QYHKIMHA JBYX HEPEMEHHBIX. TeopeMbl O HEOOXOAWMOM H JIOCTATOYHOM
YCIIOBUSAX CYILIECTBOBAHUS 3KCTpeMyMa (PyHKIMH JBYX IT€PEMEHHBIX.

[lonATHE TIPOM3BOIHON MO HANpaBJICHUIO (DYHKIMHM HECKOJIBKHX MEPEMEHHBIX. Teopema o
MIPOM3BOJIHON MO HAINpaBJIEHUIO (PYHKIMM HECKOJbKUX NepeMeHHbIX. [loHsTue rpagueHra
(GYHKIMM HECKONBKUX TepeMeHHBbIX. CBoiicTBa rpaaueHTa. Teopema O HamnpaBICHUU U
JUIMHE TPAJUCHTA.

[lonaTHe WHTErpalbHON CyMMBI Ui (YHKUMH ABYX NepeMeHHbIX. [loHsTHe aBOIHOTO
uHTerpana. l'eomerpuyeckuii cmbicin JBoWHOro wuHTerpaia. Heobxonumoe ycinoBue
CyILIECTBOBAHUS ABOMHOIO MHTETpaA.

Cymmsbr lapOy g GYHKUMH JOBYX INepeMeHHbIX. lIpu3Hak MHTErpupyeMocTd (QpyHKLIUHU
JIBYX IIEPEMEHHBIX.

JlocTaTouHBIE YCIIOBUS CYLIECTBOBAHUS JBOMHOIO MHTETpAJIA.

CBoiicTBa IBOMHOr0 MHTETpAIA.

[lonsiTie NOBTOPHOrO WHTErpajga. BpluucieHHe [OBOMHOIO HHTErpana IOBTOPHBIM
MHTEIrPUPOBAHUEM.

[TonsiTue TpoitHOTO MHTErpasna. Beluncienre TpoOMHOro HHTErpana.

Teopema o mpeoOpa3oBaHUM JBOWHOTO WHTETPaja K MOJIIPHBIM KOOPAHHATAM.

Tpoiinoii uHTErpan B chepuyecKux U LMIMHAPUIECKUX KOOPAMHATAX.

[TpuMeHeHne KpaTHBIX HHTETPAJIOB K BBIYUCICHUIO TUIOMAACH TUIOCKHX (UTYP.
[IpruMeHeHHe KpaTHBIX MHTErPaJIOB K BBIYUCIICHUIO 00BEMOB TE.

Brruncnenue Macchl M KOOPAMHAT IEHTPA TSHKECTH IJIOCKOM (DUTYpHI U Tea.

Beruncnenue miomanay noBepXHOCTH.

Brruncienue MOMEHTOB HHEPLIMH IIOCKOH (PUTYpHI U Terna.

3amauyy, TNPUBOAAIIMAE K KPHUBOJIMHEWHBIM HHTerpaiaMm. lloHATHE KpHBOJIMHEHHOIO
MHTErpajia IepBoro poJa 1 €ro CBOMCTBA.

[loHsTHE KPUBOIMHEWHOTO MHTErpajla BTOPOTO POJia U €ro CBOMCTBA.

Teopema o cyliecTBOBaHUN KPUBOJIMHEHHOTO HHTErpaia U popmyJie sl €r0 BEIYUCIICHUS.
Boruncnenue paboTbl NEpeMEHHON CHIIBI ¢ TIOMOILIBIO KPUBOJIMHEIHOTO MHTErpaa.
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47.

48.

49.

50.
51.

52.
53.

54.
55.
56.

57.

38.

59.

60.

61.

62.

63.

Teopema o ¢dopmyne Pumana-I'puHa u crnenctBue w3 Hee. YCIOBUS HE3aBUCUMOCTHU
KPUBOJIMHEHHOTO MHTETrpajia BTOPOro pojJa OT MyTH UHTETPUPOBAHUSI.

OmnpeneneHne NMOBEPXHOCTHOIO MHTErpaja IEpBOro poja. BrluncieHHe MOBEPXHOCTHBIX
WHTErPAJIOB MIEPBOTO POJIA.

OmnpeneneHne MOBEPXHOCTHOIO MHTErpaja BTOPOro poja. BrluncieHne MOBEpPXHOCTHBIX
MHTErPAJIOB BTOPOTO POAA.

[Tonstue ckansgpHoro nouis. ITpon3BogHas Mo HaNpaBIEHUIO U TPAIUEHT.

[lonsiTue BekTopHOro mois. [loTOk BeKTOpHOro mMoJds Yepe3 OpPUEHTUPOBAHHBIE
noBepxHOcTU. OCHOBHBIE CBOMCTBA U (PU3UUECKUI CMBICI IIOTOKAa BEKTOPHOTO TOJISL.
Teopema Octporpackoro.

JluBepreHuuss BEKTOPHOrO Mo U €€ cBOMCTBA. (DU3NYECKUM CMBICI IHUBEPreHLUU
BEKTOPHOTO MOJIS.

[TonsTre conenonnanbHOro noiiss. OCHOBHBIE CBOMCTBA COJIEHOMIATBHOIO MOJIS.

Pabota cuoBoro nmoss. Lupkynsmust BekropHoro mojsi. Teopema Ctokca.

PoTtop BekTopHOro monst U ero cpoiicrBa. IloTeHnnManbHOE MOJIE, €T0 CBOMCTBA. Y CIOBHE
MOTEHLIUAJIbHOCTH.

OcHoBHbIe TOHATUS 00 OOBIKHOBEHHBIX JU(p(EpeHIUATBHBIX YPaBHEHUAX. 3aJayM,
npuBojsIIre K quddepeHuuanbHbpM ypaBHeHusaM. 3aaada Komm. Teopema cymiecTBoBaHUs U
€IMHCTBEHHOCTH peleHus 3aaa4u Koy,

OcHoBHble THIBI UG GEpEeHINAIBHBIX YPABHEHUH TEPBOTO MOPSIKA: C Pa3IeISIOIIUMUCS
NepeMEHHBIMH, OJIHOPO/IHBIE, JIMHEHHbIE TU(epeHIaIbHbIe YpaBHeHUs, Tu(depeHnanbHble
ypaBHeHust bepnymiu, muddepenumanbaple ypaBHEHHs B NONHBIX AuddepeHimanax u
aNIrOpUTMBI UX pereHus. [lpunoxenus nudepeHuaibHbIX YpaBHEHHN IEPBOTO MOPSIIKA.
Juddepennmanbaple ypaBHeHUs: BbIcIMX mHopsiaikoB. 3anada Komm. Ilonsitue o kpaeBbix
3amavax Juii JuddepeHnnanbHpIX  ypaBHEHUH. OCHOBHBIE METOIbl IOHIKEHUS HOpsAKa
mddepeHIaTbHbIX YpaBHEHUH.

OnHOpoIHbIE JIMHEHHbIE M HEOJHOPOJHbIC JIMHEHHble Iu(depeHInanbHble YpaBHEHHS.
[Tonsitue obmero pemenust. Onpenenurens Bpornckoro. @opmysna JinyBuims-OcTporpaackoro.
Meroz Bapualiu HEOINPEAETIEHHbIX KOA(P(UIMEHTOB pElIeHUs] HEOJHOPOAHBIX JIMHEHHBIX
mddepeHaTbHbIX YpaBHEHUH.

Jluneiinple U epeHInaIbHble  YpaBHEHMS C  IOCTOSIHHBIMM  KO3((HIHUEHTaMHU.
JuddepernnanpHble ypaBHEHHUS € IPABON YaCThIO CIICIHATEHOTO BU/IA.

Cucremsl au¢depeHIanbHbIX YpaBHEHUH. Perenns cucreM MMHEHHBIX TuddepeHIranIbHbIX
YpaBHEHHH C TIOCTOSTHHBIMU KO3()(hUIIMEHTaMH.

KpuTtepuu n mkana oueHUBaHUs 10 OLIEHOYHOMY CPeJCTBY
MPOMEKYTOUYHbII KOHTPOJIb (MMCbMEHHbIH IK3aMEH)

[xana oueHuBaHusA Kpurepuit onenuBanus
(mHTEpBaJ OAJIIOB)

otinyHo (55-60) CryneHT ri1y0OKO U B TOJIHOM O0BEME BIIAJIEET MPOrPAMMHBIM
MaTepuagoM. [paMOTHO, WHCUEpNbIBAIOIIE U JIOTUYHO €ro
u3jgaraer B nHcbMeHHOW  ¢opme. Ilpm  sTOM  3HaeT
PEKOMEH/IOBAaHHYIO JIUTEpaTypy, MPaBUIbHO OOOCHOBBIBAET
NPUHATBHIE PEUICHHUS, XOPOIIO BJIaJEeT YMEHHUSMU M HaBBIKAMH
IIPY BBITIOJIHEHUH MPAKTUYECKUX 3a/1a4.

xopotuo (43-54) CryneHT 3HaeT MporpamMMHbI MaTepuai, I'PaMOTHO U IO CYTH
U3J1araeT ero B MUChbMEHHOU (opme, JomycKas He3HAYUTEIbHbBIC
HETOYHOCTH B YTBEPXKICHUSIX, TPAKTOBKAX, OMPEACICHUAX H
KaTerOpHUAX WIM HE3HAYUTEIFHOE KOJIMYEeCTBO ouMOOK. [lpu
3TOM BJaJ€eT HEOOXOAMMBIMH YMEHHSIMHU W HABBIKAMH IIPH
BBINTOJTHEHUH IPAKTHYECKHX 3a/1au.

YOBJIETBOPUTEIBLHO CTyneHT 3HaeT TOJIbKO OCHOBHOW IPOrpaMMHBIN MaTepual,
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(30-42)

JI0MyCKaeT HETOUHOCTH, HEJOCTATOUHO YETKHE (POPMYITHUPOBKH,
HEITOCJIEI0BATEIBLHOCTE B OTBETAX, U3JIaraeMbIX B ITMCEMEHHOM
dopme. [Tpu 3TOM HEJOCTATOUHO BIAICET YMCHUSIMH U
HaBBIKAMH TIPU BBITOJHCHHUH TPAKTHYECKUX 3a1a4. JlomyckaeT
110 30% omuoOOK B U3JIara€MbBIX OTBETAX.

HEYAOBJICTBOPUTEIBHO
(0-29)

CTyneHT He 3HAeT 3HAYUTEJBHOM YacTH HPOTrpaMMHOIO
Matepuana. [Ipu 3ToM AoImycKaeT NpUHIMIMAIBHBIE OLIMOKU B
JI0Ka3aTebCTBAX, B TPAKTOBKE MOHATUN M KaTErOpUid, POSIBIIAET
HU3KYIO KyJIbTYypy 3HaHMM, HE BJIaJIe€T OCHOBHBIMU YMEHMSIMU U
HaBbIKAMHU IPU BBIIOJHEHUH NPAKTUYECKUX 3a/1a4.
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