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1. (I)opanyeMLIe KOMIICTCHIUH M HHAUKATOPLI HX JOCTHKCHUA MO TUCHUIIJIUHE

Kon Coaepxanue Kon u HauMeHOBaHHe HHAMKATOPA JOCTHKEHHS
KOMIIETCHIIMHU KOMIIETEHIIUH KOMIIeTeHIIUHN
Crioco0eH UCTIONb30BaTh OIIK-3.1 - 3HaeT OCHOBHBIE TIOHATHS MaTEMaTHYECKOTO
H606XOI[I/IMI)IG aHaJIn3a u a.nrerH, HeO6XOI[I/IMI>IC IJId pCHICHUA 3aaa4
MATEMATUYCCKHUE MCTOBI HpO(beCCI/IOHaJ'II)HOI‘/'I JACATCIIBbHOCTH,
JUTSL PELICHHS 3a1a4 OIIK-3.2 - YMeeT npUMEHATh OCHOBHBIC
HpO(beCCPIOHaIIbHOﬁ MAaTCMAaTUYCCKHUEC MCTOAbI, 4 TAKKEC MCTO/IbI TCOPUHN
OHK‘3 JACATCIIBHOCTH BepOﬂTHOCTGﬁ M MaTeMaTH4eCKOM (iTaTI/ICTI/IKI/I JIA
pereHus 3a1a4q mpodeccruoHaIbHON MeATeTFHOCTH;
OIIK-3.3 - BiageeT npakTH4eCKMMH HaBbIKAMH
pCeHICHUA MAaTCMATHYCCKUX 3a/1a4 U ITOCTPOCHUS
CTaTHCTHYCCKUX MOI[CJ'Ieﬁ OKCIICPUMEHTOB IIPU
peIeHN N IPUKIATHBIX 33129 B 00J1aCTH
pOo(heCCUOHATBHOM IEATEIILHOCTH.
2. IHacnopT ¢oHaA OLIEHOYHBIX CPEICTB N0 AUCHUILIHHE (MOAYJII0)
Kox
Ne KonTtposmpyemsie pa3iennl (TeMbl) KOHTPOJINPYeMOii HaumeHoBanme
n/n AUCHUILINHBI KOMIIeTeHIIUH OLICHOYHOI0 CPeACTBA
(W1m ee yacTm)
3ananus K
MPAKTUYECKUM padoTaM,
1. BBenenue B MaTeMaTHYeCKU aHAIIA3 OIIK-3 KOHTPOJIbHBIE BOIIPOCHI,
KOHTpOJIbHAsE ~ padora,
KOJJIOKBUYM
3agaHus K
5 I[I/I(l)(?epeHuHanLHoe ycuuciieHue QyHKIH OIK-3 Egii;ﬁi;i?eMBg ii%iif’
OJIHOM U HECKOJIBKUX MEPEMEHHBIX
KOHTpOJIbHAsI paboTa,
KOJUIOKBUYM
3amanus K
WNurerpanbHoe ucurciaenre pyHKIUN 0THOM NPAKTUHECKHM padoTaw,
3. . OIIK-3 KOHTPOJILHBIE BOIIPOCHI,
NIEPEMEHHOM
KOHTpOJIbHast padoTa,
KOJJIOKBUYM
3amaHus K
WurerpanbHoe ucunciaenue GpyHKuuu MIPaKTUYECKUM padboTam,
4. HECKOJIbKUX NIEPEMEHHBIX. PAbI. OIIK-3 KOHTPOJIbHBIE BOIIPOCHI,
KOHTpOJIbHAsI paboTa,
KOJJIOKBUYM
S. [TpomexyTouHas aTTectanus (IK3aMeH) OIIK-3 3amuTa poeKTa

3. OueHovHbIe CpeaCTB

I xype, 1 cemecTp. BBeneHne B MaTeMaTH4eCKHii aHAIU3.

1. JlelcTBUTENLHBIE YUCIA.

MHOXECTBO IEHCTBUTENBHBIX uncell. M300pakeHne NeiCTBUTENbHBIX YUCe Ha YUCITOBOM
npsMoil. Moy 1eHCTBUTENBHOTO Yicia. OrpaHMYeHHbIE U HEOTPAaHUYEHHBIE MHOXKECTBA.

[TpomexyTtku B R.
2. DyHKIUU.

OyHKIMK U UX obmre cBoiicTBa. Kommosunus ¢pynkiuii. O6patumast u oOpatHasi GyHKITHS.
I'padux pynkuuu. Apudmernueckue neiicTBus Haa GyHKIMAMU U rpadukaMu. UnciaoBble

OCJICA0BATCIBHOCTH. HOHHOCHC}IOB&TCHBHOCTI/I.




3. Ilpenenn.
[TonsiTHE TIpeIena MOCIeI0BAaTeILHOCTH U Tipe/iena GyHKIMHA. EMMHCTBEHHOCTD Mpeiera.

CpoiicTBa (yHKIMH, IMEIOLINX KOHEUHBIH rpesen. [Ipenen cyMMbl IPOU3BEACHHS, YaCTHOTO.
[TpenensHbIil nepexon B HepaBeHcTBaX. [Ipenen komno3unuu, oOpaTHol GyHKLINY.
OpnHocroponHue npeaensl. beckoneuno mManbie QyHKIMH U UX cBolicTBa. CpaBHEHHE OECKOHEUHO
MaliblX. beckoneuno Gonbine GyHkiuu. [1epBolil 3aMedaTenbHbIi Ipeest U CIeICTBUS U3 HETo.

CBolicTBa 110CIE10BaTENBHOCTH (MOHOTOHHOCTD, OTPAaHUYEHHOCTH). [IpMHIINIT BIIOKEHHBIX
oTpe3koB. [Ipenen MmoHoTOHHOM NocneaoBaTenbLHOCTU. Teopema boinbiiano - Beiepmrpacca. Yucno
«©» U CBSI3aHHBIE C HUM NPEEIIbI.

4. HenpepblBHOCTb PYHKIIMH.

HenpepsiBHOCTh QYHKITMHN B TOUKE U HA MHOXecTBe. HenmpepbhIBHOCTH CyMMBI IPOM3BEACHUS,
yacTtHOro. HenpepreIBHOCTh KOMIIO3ULIMH, 00paTHON pyHKIIMHU. OTHOCTOPOHHSAS HENPEPHIBHOCTD.
Touku pa3pbiBa 1 ux kinaccupukanus. CBoiicTBa QyHKIUI, HENPEPHIBHBIX HA OTPE3KeE.

5. DnemeHTapHble HYHKIUY.

Crenennast GyHKIHUS C HATYpaJIbHBIM IIETIBIM, pAllMOHAIIBHBIM TIOKa3areneM. [lokazarenbHas
¢byHkuus, ee coiicTa. Jlorapupmuueckas GyHkuus, ee coicTBa. CreneHHas GyHKLUSA C
JIEHCTBUTENBHBIM ITOKa3aTeaeM. TpUroHOMETpUUECKHE U 00paTHbIE TPUTOHOMETPHUYECKHE
GbyHKIHH.

DopMbl KOHTPOJIA!
1. KonTponbHas paboTa 1o reme «DyHKIUS».
2. KonTponbHas padbota no teme «lIpenemn».
3. KomnokBuym no teme «lIpenemn».
4. KomnokBuyM 1o teme «OyHKIUI».

| kypc, 2 cemecTp.
JAu¢pdepenunanbHoe HcHHUCTeHNE PYHKIIUM OJHOM M HECKOJIbKHX NePeMEHHbIX.

1. IpowusBonHas u auddepeniman.

Huddepenumpyemocts Gynkuu. [IponzBognas u quddepeHiman, nx reOMeTpUIecKuil 1
MexaHudeckuit cMbici. HenpepsiBHOCTE nuddepenuupyemoit pynkuun. Auddepenunpyemocts
CYMMBI, IPOU3BEIEHMs, yacTHOrO. [Ipon3BoaHast komno3uuuu, oopatHoil pynkuuu. IlponsBoaHsie
u u¢depeHuansl BEICIINX TOPsIKOB. [Ipon3BoiHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHHA.

@yHKIMY, 3aJaHHbIE TApaMETPUUECKUMHU YPAaBHEHUAMH, U UX AUPPEpEeHInPOBAHUE.

2. OcHoBHBIE (hopMybl AuddepeHInanbHOr0 UCYUCICHUS U UX TPUIIOKEHHSL.

Teopems! Posuts, Jlarpanxka, Komm. [Ipasuito, Jlonurtans. ®opmyna Teinopa. Ilpusnaku
MOCTOSIHCTBA, BO3pacTaHMs U yObIBaHUS (DYHKIIMHU B TOUKE U Ha mpoMexxyTke. Heobxonumoe u
JIOCTaTOYHOE yCJIOBUs IKcTpemyMa. Hanbosnbiiee 1 HanMeHblee 3HaueHus GyHKIUU. Brinykisie
¢byHkuuu, Touku nepern6a. Acumnrtotsl. [Ipumenenne nuddepeHnnanbHOro HCUNCIEHUS K
MOCTPOEHHUIO TPa(UKOB.

3. DYHKINU HECKOIbKHUX MEPEMEHHBIX.

Oto6paxenne R"— R. O6nacts onpenenenus, rpadyk, IMHAN U TIOBEPXHOCTH YPOBHS.

4. JuddepenmupyemMocts QYHKINN HECKOJIBKUX MEPEMEHHBIX.

Huddepenumpyemocts u quddepenpan. Yactasle npon3BoaHbIe. JlocTaTrouHoe ycioBue
muddepentmpyemoct. KacarenpHas miockocTs. ['eomerpuueckuii cMmbicn quddepeHimana.
HuddepennmpoBanne kommno3uiuu. MaBapuanTHOCTH opMyItbl iepBoro AuddepeHnnana.
[Tpon3BoiHas 1O HAIMIPaBIEHHIO, TPAAUEHT. TeopeMa o CyIecTBOBaHUU U U depeHIMPOBaHUN
HESIBHBIX (QyHKIUH.

5. YactHble npousBoaHble U AuddepeHnanbl BHICIINX TOPSIKOB.

YacTtHble Mpou3BOIHbIE U AU(GEepeHIInaTbl BEICIIUX MOPSIIKOB. PABEHCTBO CMEITaHHBIX
4acTHBIX MPOou3BOAHBIX. Popmyina Teitnopa it QyHKIMM JBYX TEpEeMEHHBIX.

6. DkcrpemyM QYHKIIMH HECKOJIBKHX MMEPEMEHHbIX .

Onpenenenne Mmakcumyma 1 MuHEMyMa. Heob6xonumoe ycinoBue skctpemyma. JlocrarouHoe
yCIIOBHUE 3KCTpeMyMa (pyHKIMH OBYX NepeMeHHbIX. Haxoxienue HanOoIbIInX 1 HaMMEHbIINX
3HAUEHUH. Y CJIOBHBIE SKCTPEMYMBI.




DopMbI KOHTPOJIA!
2-¢ KOHTPOJIbHBIE PAOOTHI.

Il kype, 3 cemectp.
HNHTerpajbHoe ucuncieHue GyHKIUN 0OJHON epeMeHHOM.

1. HeonpeneneHHblil UHTErpail.

3agaua BOCCTAaHOBJICHUS (PYHKLIUU 110 ee MPpou3BoiHOM. [lepBooOpa3Has u HeonpeaeIeHHbII
uHTerpan. OCHOBHBIE CBOWCTBA HEONPEIEIEHHOr0 nHTerpasia. Tabnuia OCHOBHBIX HHTErPaJIOB.
OcHOBHBIE METO/IbI UHTETPUPOBAHUSI.

2. OnpeeneHHbI UHTErpall.
3anauu, NPUBOJAINKE K TIOHATHIO OTPEICICHHOT0 HHTerpaia. MarerpupyemMocTs pyHKIMH 1
olnpeeneHHbll nHTerpai. HukHue u BepxHue UHTerpaibHble cyMMbl. Heo6xoanmoe u
JOCTaTOYHOE YCIOBUS MHTErpupyemMocTH. Kiaccsl nnTerprpyemMsix GyHkiuii. OCHOBHBIE CBOMCTBA
oInpezAeseHHOro uurerpana. OnpeneneHHbl HHTErpajl ¢ IEPEMEHHBIM BEPXHUM IIPEIEIIOM.
®opmyna HetoTona-JleitOnuma. HTErprpoBaHme 1Mo 4acTsM 1 3aMeHa MepeMEeHHOM.

3. T'eomerpuueckue NpuiIoKEHUS ONPEIEIECHHOI0 HHTErpaa.

KBanpupyemsie Gpurypsl. Berarcnenue miomanei kBaapupyemsix ¢puryp. Kyoupyemsie Tena.
OO0mweMm Ten ¢ 3aaHHBIM nonepeyHbiM cedeHueM. [Ipunuun KaBansepu. O0beM Tena BpalieHus.
Crnpsimisiemble KpuBble. Bprunciaenue 1yru miockoi KpuBoOu.

4. TlpuioxeHus oNpeAe]eHHOro UHTerpaa B Gusmke
Bpluncnenue cTaTUCTU4ECKUX MOMEHTOB, KOOPAMHAT LIEHTPA TAKECTH, MOMEHTOB MHEPLIUH
IUIOCKOM KPUBOM U TUIOCKOM (UTypHI.

5. HecobGcTBeHHbIE HHTETPATIB

[TousiTue HecoOcTBEeHHOrO MHTErpaia. HecoOcTBeHHBIE MHTErpalibl OT HOJOKHUTEIbHBIX
¢GyHKIMI. AGCOIIOTHAS CXOAUMOCTD.

Il kypc, 4 cemecTp.
HNuTerpajbHoe ucuKcjieHHe (PYHKIMHM HECKOJBKHUX NepeMeHHbIX. PaabI.

6. JIBoiiHBIE ¥ TPOIHBIE HHTEIPAJIBL.

[TonsTue nBoitHOrO MHTErpana. HTerpupyeMocTs HenpepblBHOM QyHKIMKM. OCHOBHBIE CBOMCTBA
JIBOMHOTO WHTErpaja. Berancienue 1BOWHOTO HHTErpaja. 3aMeHa MePEMEHHOTO B JIBOWHOM
unterpaie. Kyoupyemsle Tena u ux oobemsl. [loHsTHE TpOitHOTO MHTErpasa. 3aMeHa epeMEeHHBIX
B TpoiiHOM uHTerpaie. Chepruyeckue v HUIMHAPUIECKHE KOOPIUHATHI.

7. _HexoTopble NpUMEHEHUS KPATHBIX MHTETPAJIOB.

Brruucnenue o0beMoB, Tuiomaaeii nopepxuocteit. Gusnyeckue NpUIOKEHUs KPATHBIX MHTETPAJIOB.

8. KpuBoaunHelHble HHTErPaAIbL.

3anava 0 paboTe IIOCKOT0 CHIIOBOTrO nosist. KpuBonMHEWHBIN UHTErpail U €ro OCHOBHBIE
cBOMCTBA. Beruncnenne kpuBonMHENHBIX nHTErpanos. @opmyia I'puHa. Y ciaoBue HE3aBUCUMOCTH
WHTErpajia OT ITyTH UHTErPUPOBAHUS

9. Yucnossle psipl.

OcHoBHble oHATHS. JlelicTBUA Haj cxoadmmmucs psaaamu. OcraTok paja. ['eomerpuueckuii u
rapMOHU4YECKHH psia. CXOAUMOCTD PSAJOB € MOJIOKUTENbHBIMU YJIEHAMH. TeopeMbl CPaBHEHHSI.
[Tpusnaku cxogumocTu. 3Hakouepenyromuecs psaasl. Teopema JleitOHua. AOCOJIIOTHO U YCIIOBHO
cxoadumecs psbl. JledcTBHUs Haa aOCOIOTHO CXOAAIMMHUCA psaaamu. Teopema Pumana.

10. ®yHKIIMOHATBHEIC TOCIEIOBATEIPHOCTH U PSIBL.

@OyHKIMOHATbHAS TOCIE0BATEIbHOCTD U psia. ObnacTe cxonumoctu. PaBHoMepHas
cxoaumocTh. HeoOXoauMblii 1 TOCTaTOUHBIN MPU3HAK CXOIUMOCTH (paBHOMEpHOH). [Ipu3Hak
Beitepurrpacca. Teopembl 0 paBHOMEPHO CXOIAIIUXCS TIOCIEA0BATENBHOCTX U PsiAax
HENPEPBIBHBIX (PYHKIINH.

11. .CteneHHble psbL.

Crenennsie psaabl. Teopema Abens. Paauyc u uarepBai cxogumoctu. PaBHo-MepHast
CXOMMOCTb CTETIEHHBIX psiioB. HTerpupoBanue u auddepeHunpoBaHue CTENEHHBIX PS/IOB.

12. Paznoxenne GVHKIUY B PSL.

3amgaya paznoxenus pynkuuu B psa Teitnopa. Pasnoxxenne B psan Teitiopa dhyHkuu SinX,




cos X, € %, In (1+x). BuUHOMMHAIBHBIH s/l U YacTHbIE cilydan. [IpuOIMKEHHOE BHIYUCIICHHE
3HaYeHUH (PYHKINUU U ONpeeICHHBIX HHTETPAJIOB C TOMOMIBIO PSIOB.

13. .CteneHHbIe psAbl B KOMIJICKCHON 00JIaCTH.

Cxopdiuecs MoCcie10BaTeIbHOCTH U PsiIbl KOMIUIEKCHBIX Yrces. AOCOIOTHAS CXOIUMOCTb.
Teopema AGens. Paguyc u kpyr cxogumoctu. [TokazarenbHast GyHKITUS KOMILIEKCHOMN
nepeMeHHoi. @opmyinel Ditniepa. [TokazarenbHas 3aUCh KOMIUIEKCHOTO unciia. CBA3b MEXKIY
TPUTOHOMETPUUYECKUMH U TUIIEPOOTMUECKUMH (DYHKIIMSAMH KOMIUIEKCHOW TIEPEMEHHOM.

DopMbI KOHTPOJIA:

1. KonrponbHas padora «TexHUKa HHTEIPUPOBAHUY.

2. KoutponbHas pabota «[IpunoxeHus onpereaeHHoro HHTerpaiay.

3. Kontponsnas pabota «KpaTHble 1 KpUBOJMHEWHBIC HHTETPAIIBIY.

4. KoHtpoisbHas pabota «@yHKIIMOHAIBHBIC PAIBL, psa Teimopay.

5. Komnoksuym no teme: « TexHUKa UHTETPUPOBAHUSI.

Bomnpocs! 1151 00cyKaeHust
1 kypc, 1 cemecTp
1. Moaynp 1efiCTBUTEIBHOTO YHCIIA.
1) TIpeoOpa3oBaHHe BBIPAKCHUI, COACPIKAIIUX MOIYJIb.
2) Perenue ypaBHEHHH, COACPKAIIUX MOIYJIb.
3) PerieHne HepaBEHCTB, COEPKALIUX MOTYJIb.
4) TlocrpoeHnue rpadukoB QyHKIHIA, ypaBHEHHE KOTOPBIX COACPIKUT MOAYIIb.
2. Otobpaxenue, pyHkus, 007IaCTh ONpEIeIICHUs, 001aCTh 3HAUCHUH.
1) CropbeKius, HHbEKIIUs, OUCKIIHSL.
2) Haxoxaenue obiactu onpeaeacHus yHKIUH.
3) HaxoxmeHue 00JacTH 3HAHUH QYHKITUH.
3. I'padpux pyHKIMIA.
1) Tloctpoenue rpaduKOB IEMEHTAPHBIX HYHKITHIA.
2) IlpeobOpa3zoBanus rpadukoB QyHKIUH.
4. Anrebpa rpaduxos.
1) Cnoxenue rpadukoB QyHKIHUI.
2) Beoruuranue rpagukoB QyHKIHA.
3) VYMHOxeHue rpaduKoB QYHKIIHA.
4) Jlenenue rpaduKoB GYHKIHUIL.
5. Komnosunus @ynkunii. OdpaTHast GyHKIMSL.
1) CnoxHast QyHKIHS.
2) OO0nacTh ONpeeNICHUs CIIONKHON ()YHKITUH.
3) OGparHas GyHKIUS U ee TpaduK.
6. Knaccudukarmus GyHKIIHA.
1) YerHsle, HeueTHbIC HYHKIIHH.
2) MOHOTOHHBIE (YHKIUH.
3) OrpaHuueHHBIC, HEOTPAHUYCHHBIC (PYHKIIUH.
4) Tlepuoauyeckue GpyHKIHH.
7. IlocnenoBatensHOCTH. [Ipenen nocnenosarensHocTH (4 4.).
2. Bumel mocinenoBaTesHOCTH.
3. Brruucnenue npenena nociae0BaTeIbHOCTH.
8. [Ilpenen ¢pyHkunm Ha OECKOHEYHOCTH (4 4.).
1) Beruncienue npenena Ha + OECKOHEYHOCTH.
2) Beruncrienue npejena Ha — 0ECKOHEYHOCTH.
3) Beruncienue npegena Ha OECKOHEYHOCTH.
9. Tpenen ¢pyHKIMU B TOUKE (4 4.).
1) BeluncieHue npesiena B TOUKE, UCIONb3Ys EPBhI 3aMeyaTebHBIN MPEIel 1 ero
CIICZICTBHSI.



2) Berumcienue npeziena B TOYKE, HCIOIb3Ysl BTOPOH 3aMe4aTeNIbHbII MPees U ero
CJICZICTBHS.
10.HempepbIBHOCTH ()YHKIIMU B TOUYKE.
1) HenpepwiBHBIC DYHKITHH.
2) Knaccugukaius Touek pa3phiBa.
1 kypec, 2 cemecTp
1. 'eomerpuueckuii u HU3NIECKUIA CMBICI TPOU3BOIHOM.
1) KacarenpHas Kk rpaduky QyHKIHH.
2) Hopwmaib k rpaduky GyHKIUH.
3) CkopocTh IBIKCHUSI MaTepPHAIBHOM TOYKH.
4) YcKOpeHHE ABHKCHUSI MATEPHATBHOM TOUKH.
2. IlpousBoanas u auddepeHiya.
1) ®opmyisl quddhepeHIpOBaHHUS.
2) IlpaBuna quddepeHupoBaHuUs.
3) BbruncieHue NPoU3BOIHOM.
4) Beruncnenue quddepeHimana.
3. duddepenunupoanne GyHKIUH, 3JaHHBIX HESBHO M MTAPAMETPUICCKIMH YPABHCHHSIMH.
1) BeruncieHre Mpou3BOAHON QYHKIMHU, 33aHHOM HESIBHBIM 00pa3oM.
2) Bpruncienye npou3BoAHON (YHKIMH, 32JAHHON TTAPAMETPUICCKUMH YPaBHEHUSIMU
4. Jlorapudpmuueckoe nuddepeHIpoBaHueE.
1) Jlorapudmuyeckoe nuddhepeHiupoBaHue.
5. IlpaBuino Jlonurans. [IpousBoanas u nuddepenuan BeICINX MopaakoB. [Ipubnuxennoe
BBIUUCIICHUE.
1) BeluncrieHre NpeesioB Mpy MOMoILIH npasuia Jlonurans.
2) BeruncieHue NPOU3BOIHBIX BBICIINX MOPSIKOB.
3) Beruncnenue qudGepeHIuanoB BEICIINX TOPSIKOB.
4) TlpubnmkeHHOE 3HAUYCHHE (PYHKIIHH.
6. IIpumeHeHue MPOU3BOAHBIX K UCCIEIOBAHUIO (DYHKIIHH.
1) HUccnenoBanue GpyHKIIMA HA MOHOTOHHOCTb.
2) WccnenoBanue GyHKIMU HA SKCTPEMYM.
3) IlpumeHeHHE MPOU3BOIHON BTOPOTO MOPSIKA ISl HCCIIEAOBAHUS TOUKHU Teperuoda.
4) TIpuMeHeHHe IPOM3BOIHOI BTOPOTO MOPSAKA ISl HCCIISIOBAHUS HATIPABICHUSI
BBIITYKJIOCTH U BOTHYTOCTH.
7. HanbGonblee 1 HauMeHbIlIee 3HaueHUs (PYHKIMHM Ha OTpe3Ke.
1) HaubGoubliiee 1 HaMMeHbIIICE 3HAYCHUE (DYHKIIMU HA OTPE3Ke.
2) PereHne dKCTpeMajbHBIX 33/1ad.
8. Iloctpoenue rpadukoB GyHKINH.
1) HccnenoBanue HyHKIMU OTHOM MEPEMEHHOMN C TIOMOIIBIO IPOU3BOIHOM.
2) Tloctpoenwue rpaduka QyHKIHH.
9. OGnactb onpeneneHust GyHKIMU ABYX MTEPEMEHHBIX.
1) Beruncienue obnacTu onpeeneHus: QyHKIUU IBYX MEPEMECHHBIX.
2) Tloctpoenue obnactu onpeeaeHus GYHKIMU IBYX HEPEMEHHbIX.
10. Ilpenen GpyHKIMHU IBYX EpeMEHHBIX. HempepsIBHOCTh (YHKIIMHU IBYX IEPEMEHHBIX.
1) BeluucieHue JBOWHOTO Mpe/ea.
2) Jloka3aTenbCTBO HEMPEPHIBHOCTH (PYHKIIMHU JIBYX MTEPEMECHHBIX.
11. YactHble mpOU3BOIHBIE TIEPBOTO MOPSAKA.
1) BblunciieHHe YaCTHBIX MPOU3BOHBIX MIEPBOTO MOPSIKA OT PYHKIIMA MHOTHUX
NIEPEMEHHBIX.
12. TlpumeneHune moHOTO MU depeHIraa MepBoro mopsaka. [[pon3BogHAas CI0KHOM
GyHKIHU.
1) TIpubnuxeHHOE BhIYMCICHNE (PYHKIIMM MHOTHX MEPEMECHHBIX.
2) IIpousBojaHas CIIOKHOW (HYHKIIUH.
13. KacarenpHas u HOpMaib K KpuBoid. KacarenpHast TUIOCKOCTh M HOpMaITh K TOBEPXHOCTH.
1) KacarenbHasi K KpUBOM, 3aJaHHOI HESIBHBIM 00pa3oM.



2) Hopwmaib K KpUBOIA, 3aJaHHOM HESIBHBIM 00pa3oM.
3) KacarenpHasi IIIOCKOCTB K TOBEPXHOCTH.
4) Hopmaib K TOBEPXHOCTH.

14. DnemeHTHI BEKTOPHOTO aHAIU3a.

1) TIloHsTHE MPOU3BOIHOM 1O HAIIPABJICHHUIO.
2) TI'paaguveHT QYHKIUH B TOYKE.

15. TIpousBoanbie BeicHKX mopsiakoB. @opmyna Teinopa. (4 4.)

1) BeluncieHre MPOU3BOIHBIX BBICHIMX HOPSIKOB.
2) Ilpumenenue Gpopmynsl Teitiopa K NPUOIMIKSHHBIM BBIYHCICHHSIM.

16. DkctpeMyM (YHKIHH IBYX TIEPEMECHHBIX.

1) BerunciieHue 3kcTpeMyMa (pyHKIMHU IBYX IEPEMECHHBIX.

17. Haubonbliee 1 HAaMMEHbIIIEEe 3HaYeHUS (DYHKIIMH IBYX TIEPEMCHHBIX.

10.

11.

1) HaxoxaeHue HauOOJbILIET0 U HAMMEHBILETO 3HAYCHHS (YHKIUH JBYX IEPEMEHHBIX,
3aJJaHHOI Ha 00JjacTu.
2 Kype, 3 cemecTp
TaGmuuHbIil HHTETpai. 3aMeHa TEPEeMEHHOM.
1) BbruuciieHre TaOIUYHBIX HHTEIPATIOB
2) BebluncieHHe HHTETPAIOB, UCIIOJB3Ys METO/] 3aMEHBI IIEPEMEHHOIA.
WuTerpupoBanue ApoOHBIX BbIPAKEHUM, COIEPIKANX KBaIPATHBIN TPEXUJIEH.
1) BeluKclIeHHE HHTEIPAJIOB, COACPIKAIINX KBAPATHBINA TPEXUJICH.
2) BplunciieHHEe UHTETPAJIOB, COJEPKAIIMX KBaPATHBIA TPEXWICH O] 3HAKOM paJuKaa.
HHuTerpupoBaHue paliOHAIBHBIX BBIPAXKECHU.
1) HHTerpupoBaHue NMPaBWIBHBIX PAMOHAIBHBIX APOOCH.
2) HWuTerpupoBaHUE HEMIPABIIbHBIX PALMOHAIBHBIX JPOOCH.
MeTo1 UHTETPpUPOBAHUS 110 YACTSM.
1) BeluKciieHHE HHTETPAJIOB IEPBOTO THUIIA.
2) BblunciieHrEe UHTETPaJIOB BTOPOTO THIIA.
3) BbluncieHHE HHTETPAIOB TPETHETO TUIIA.
WHTerpupoBanre TPUrOHOMETPUYECKUX BBIPAKEHUMN.
1) WurerpupoBanue creneHel GyHKIMIA Sin X, cos x, tg x.
2) VYHuBepcalbHas MOJACTAHOBKA.
3) Jlpyrue moJacTaHOBKH..
HHTerpupoBanne HppalMOHAIBHBIX BBIPAKECHUN.
1) TloxcranoBka Diinepa.
2) Jlpyrue moJcTaHOBKH.
3) UnTerpupoBanue OMHOMHHAIBHBIX T depeHIanoB
®opmyna Herorona-JleiiOHuIa. MeToa HHTErpupoOBaHUs MO YacTsIM.
1) BerunciieHne onpeeIeHHoro uuTerpaa mno gpopmynie Herotona-Jleitouua.
2) MeTo/ MHTETPUPOBAHUS 11O YACTSIM.
3aMeHa NEPEMEHHOM B OIIPEIETICHHOM UHTETpalle.
1) 3ameHa mepeMEHHOM B ONPE/ICICHHOM HHTErpalie OT PAlMOHAILHON (QYHKITHH.
2) 3amMeHa mepeMEHHOI B OIPEIeICHHOM HHTErpajie OT UPPALMOHAIBHON (QYHKIIHH.
3) 3ameHa mepeMeHHOI B ONPECICHHOM HHTETpaie OT TPUTOHOMETPHUYCSCKUX (DYHKIIUH.
HecoOGcTBeHHBIN HHTETpaIl.
1) BeruucineHre HeCOOCTBEHHOTO HHTErpajia MePBOro pojia.
2) Bpruncienre HecOOCTBEHHOT'O HHTETPaia BTOPOTO poja.
[TocTpoenue rpadgukoB QyHKIHI, 3aJaHHBIX TAPAMETPUIESCKIUMHU YPABHCHHUSIMU U B
NOJIIPHBIX KOOP/AMHATAX.
1) Tlocrpoenue rpadukoB GYHKIIHIA, 3aJaHHBIX TAPAMETPHYCCKUMH YPAaBHEHUSIMH.
2) Tlocrpoenue rpadmkoB GyHKIUH, 33JaHHBIX B MOJIIPHBIX KOOPIUHATAX.
[Tnomaae mI0CKON GUTYPHI.
1) TInomaznp riockoit GpUrypsl, 3alaHHON ypaBHEHHEM B IEKAPTOBBIX KOOPIUHATAX.
2) Tlnomiaas mIocKo#i GUIypHl, 3aIaHHOM MapaMeTPUIECKUMH YPaBHEHHSIMH.
3) Ilmomans miaockol GUryphl, 3a1aHHON YpaBHEHHUEM B TIOJISIPHBIX KOOPAWHATAX.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

OO0mbem Tena BpaleHus.
1) OO6wem Tena BpalieHHsl, OrPaHUIEHHOM TOBEPXHOCTHIO, 3aJaHHON YPaBHEHUEM B
JIEKapTOBBIX KOOpIUHATAX.
2) OObeM Tena BpaleHUsl, OrPAaHUYCHHON TOBEPXHOCTBIO, 33JJaHHOI apaMeTpUIeCKIMHU
YPaBHEHUSIMHU.
3) O0GbeM Terna BpallleHus, OrpaHUYEHHOM MOBEPXHOCTHIO, 3aJaHHON ypaBHEHHEM B
HOJIIPHBIX KOOPANHATaX
JnnHa nyru, mionjaab MOBEPXHOCTH BPAILCHNUS.
1) [lnuHa nyru, 3aJaHHOW YPaBHEHHEM B JICKAPTOBBIX KOOPMHATAX.
2) JlnvHa nyru, 3a1aHHOM apaMeTPUYECKUMH YPaBHCHUSIMU.
3) JnuHa nyru, 3alaHHOI YpaBHEHUEM B IOJIIPHBIX KOOPAWHATAX.
Lentp TsKeCTH. MOMEHT MHEPIIUU.
1) ILleHTp TSKECTH TIOCKON KPUBOM.
2) LleHTp TSHKECTH IUIOCKOU (UTYPBI.
3) MoOMEHT HHepIHH.
JBoiiHoi nHTErpai. J[BoiHON MHTErpall B MOJISIPHBIX KOOPAMHATAX.
1) BeluuciieHre ABOMHOTO MHTErpaa mo o0IacTH.
2) Ilepexoj K MOJSPHBIM KOOPJHHATAM.
IIpunoxxeHus JBOMHOTO UHTErpaa.
1) BeluncieHHe IUIOMAIH UIOCKON (UTYPHI.
2) Beruncienue oobema Tena.
TporiHOM MHTETpAIL.
1) BblunciieHHE TPOWHOTO HHTETpaa 1o Tey.
2) Tlepexop K WIIHHAPHYCCKUM KOOPAUHATAM.
3) Ilepexon k chepruecKUM KOOPIHHATAM.
['eomeTpuueckue NpuIoKEeHHUs TpOHOro uHTerpana (4 u.).
1) OO6bewm Tena.
Mexannueckue npuiokeHus: TPOMHOIO UHTErpaa.
1) KoopauHaThl IEHTPA TSHKECTH Tela.
2) MoMeHT HHEPLIUH.
3) CraTuCTHYECKHE MOMEHTHI.
KpuBosMHENHBIM HHTETpal 10 KOOPAXHATAM.
1) BelunciieHre KPUBOJIUHEHHOTO HHTErpaJia Mo KOOPIUHATAM MO KPUBOM, 3aJaHHOM
SIBHBIM 00pa3oM.
2) BeruncieHre KPUBOJIMHEWHOTO HHTETpaIa 0 KOOPANHATAM 110 KPHBOH, 3a1aHHOMN
IIapaMeTPUYECKUMH YPaBHEHUSIMH.
3) BerunciieHre KPUBOJIMHEWHOTO HHTETpaIa 0 KOOPAWHATAM 10 KPUBOHA, 3a/IaHHOI B
MOJIAPHBIX KOOPAWHATAX.
KprBonmHENHBI MHTETpa MO JUIMHE TyTH.
1) BelunciieHHE KPHBOIMHEIHOIO HHTErpaja Mo [UIHHE YU 110 KPUBOM, 3aaHHOM
SIBHBIM 00pa3oMm.
2) BeluncieHre KPUBOIMHEHHOT0 HHTErpaia o JUIMHE AyrH 10 KPUBOIL, 3a1aHHON
napaMeTpUUeCKUMU YPaBHEHUSIMHU.
3) Beruncienue KpHBOIMHEWHOTO HHTETPaa 10 JUTMHE JYTH TI0 KPUBOM, 3aJaHHOW B
MOJIIPHBIX KOOP/AWHATAX.
YucnoBsle psibl ¢ MOJ0KUTENbHBIMU WwieHaMu. CyMMa psiaa. [IpusHaky cxogumocTu psa:
Hanambepa, cpaBHEHUS PSAIOB.
1) TlonsiTue cyMmBbI psifa.
2) HeoOxoauMblii MPU3HAK CXOUMOCTH.
3) Ipusnak [Janambepa.
4) TlpusHak CpaBHEHUS PSIIIOB.
PagukanpHbll mpu3HaK cxoauMOCTH. MIHTerpaabHbIi IPU3HAK CXOAUMOCTH.
1) PaaukanbHBIN MPU3HAK CXOTAMOCTH.
2) HHTrerpaibHbIi IPU3HAK CXOJAUMOCTH.



24. 3HaKOnepEeMEHHBIE PSIIbI.
1) [puznak JleiOHuUIA.
2) AGCOTIOTHO CXOJISIINICS PSJl, YCIIOBHO CXOJISIITUICS Psi.
25. .OyHKIIMOHAIBHBIC PSIIBI.
1) Haxoxxaenue cyMmmbl yHKIIMOHAIBHOTO Psa.
2) uccienoBaHue Ha CXOAUMOCTh (DYHKIIMOHATILHOTO psija.
26. . CrenenHoii psia. Pa3noxkeHue B CTCTICHHON psI.
1) O6sacTh CXOAMMOCTH CTETIEHHOTO PAJA.
2) Boruncnenue cyMMbl CTEIIEHHOTO psija.
27. ITpubnukeHHOE BBIYUCICHUE 3HAUCHUN (DYHKITHIA.
1) Ilpumenenne Gpopmynsl Teinopa K TpUOIMKEHHBIM BIYHCICHHUSM.
28. Tpuronomerpuueckue psaabl Dypobe.
1) Pa3noxxenue yeTHoi GpyHKIuM B psig Oypbe.
2) Paznoxxenune HeueTHOH GyHKIIUU B psag Dypre.
3) Paznoxxenue pynkiun oduiero Buja B psn Oypee.

IIpumep npakTUYECKOTO 3aHATHS
3anstue Ne 1. Moay.ib 1eiicTBUTEIBLHOI0 YHCJIA.

1. Pemuth ypaBHEHHUS:
a) Ix+1l=1 ,0)|lxI+1]=1 ,B)|lxl-1]=
2. Peminth HepaBeHCTBA:

a)lx|+|x—1] <4 ,0) [x? —3x + 2| < 2x — x?
3. YOpocTUTh BbIpayKEHUE:
avVaZt6a+t9+vaZ—6a+9 , 6) :Z:*“

o Vx2
4. HaiiTi 3Ha4Y€HHE BhIPAKEHUS % npu x = < f f > a>0,b>0.

5. ITocTpoutk rpaduk (1)YHKI_II/II/IZ

-1 |x 3]
a)y = O)y=vx2+2x+1—-1 B =
)y = |x+1| . 0y ; )Y =55
VYka3aHus 1o BBEINOJIHEHUIO 3aJaHUI:
1.Pemuth ypaBHEHHUE, UCTIOIB3YSI HA ONPEICIICHUE MOTYJISA.
2.PeminTh HEPABEHCTBO, UCIOJB3YS HA ONPEIEICHUE MOTYIIS.
3.Y1pocTuTh BhIpa)KE€HUE, UCTIONIB3YsI ONPECICHIE MOTYJIIA.
4.HaiiTu 3Hau€Hue BBIPAXKEHU S, UCIIOJIb3Ys ONPeIeNIEHUe MOAYJIS.
5.IToctpouts rpaduk GyHKIINU, UCTIONIB3YS OMPEACICHUE MOTYJIS.
[Ipumep TpeHnHra
3anaTue Ne 13. IIpenen pyHkuum B TOUKE.
x24+2x+1 sin?x
1) lim x?+1 2) lim,_,, ———— 3) lim
) x—>2( + ) ) X—2 +2 ) x—>— 1+cosx
x=2 2x 11x+5 x542x*+x%2-3x-10
4) lim 5) lim - 6) lim
) X=252 4 ) X5 352 _14x-5 ) X2 ya4ox343x2+5x—2
sin®x 1-Vx+1 2— \/—
7) lim e E— 8) lim 9) lim
) X2T 14 cos3x ) x—0 ) X4 3 \/2x+
1- \/— sm3x ) x2-4
10) lim 11) lim 12) lim _—
) x—>1 \/— ) My_0—— ) X—>—2 arctg(x+2)
x2 \/1 —-X
13) lim e 14) lim
) 20 1 _cosx ) X0 ginax

VYka3aHus 10 BBIMOJIHEHUIO 3aJaHUMN:
1-6. Beruncnutsb npenen, npeodpazoBas IpoOH..
8-10. Beraucnute npees, yMHOKUB Ha COTPSHKEHHOE BhIpaKEHHE. .
11-13. Beruucauts npezesn, UCHob3ys MEPBhIi 3aMevaTeabHbIN npeen

Padora B MaabIx rpynnax



3anaTue Ne3
Jozapughmuueckoe ougpghepenyuposanue.

3aoanue Ne 1
1. f(X) = (Sin2 x)tgx ) f(X) _ (In X_i_?&/;)arctgx
3. f(x) = (cos+/x)*™"" . f(x) = arctgaxi
3aoarnue Ne 2
1 tgx -sinx X
f(x)=(x* +x°)-v/x*—4-arctg = f(x)=In 02X
5. T(X)=( ) gx 5. F(X) oy g —
In(sin x + cos X
7f()_xarctgx )= ( )
V11— x? cos® X-In x
3aoanue Ne 3
(x—=2)% 31+ “.arctgx-e”"
9. f(X):

o
(X—5)3 10. f (X) B ll_e_xz
o F(X)=43x*—-2-arctg?2x-e¥ -In” x

Vka3zaHus Mo BBIMOJIHEHMIO 3aJaHUN
3amanne Ne 1. Beruncnenue mpou3BOIHON CTETIEHHO-TIOKA3aTEIbHOU (PYHKITUH.
3ananue Ne 2. BoruncneHue mpou3BOAHON CII0KHON (YHKITHH.
3ananue Ne 3. Boruncnenue npon3BOAHOMN CII0KHON (YHKIIUH.

TeMbl AUCHUIINHBI AJIS CAMOCTOSITEIbHOT0 H3yYeHHUSs

1. DnemenTapHble QYHKIMH, UX CBOMCTBA U IPaPUKH.

2. IlpuMeHeHre NPOU3BOJHBIX IEPBOTO U BBICIIMX HOPSIKOB K UCCIEIOBAHUIO (DYHKIIUH U
MOCTPOEHUIO TPaUKOB.

3. duddepenupoBanre HESIBHON QYHKITUH.

4. IlpunoxeHne YaCTHBIX MIPOU3BOIHBIX (QYHKIIMI B TEOPUU TOJIS.

5. HaxoxeHne ycaoBHBIX 3KCTPEMYMOB.

6. 'eomeTpryeckue NpUI0KEeHUs ONPeAeICHHOI0 HHTETpaa.

7. @u3nyecKkue NpUIoKEHUE ONPENEIIEHHOTO HHTErpasa.

8. HecoOcTBEeHHBIE UHTETPAJIBI U UX IPUMEHEHHE.

9. 3ameHa nepeMeHHOH B IBOMHOM U TPOMHOM MHTETpaje.

10. 'eomeTpuyeckre U GU3NICCKHE TPUIIOKEHUS KPATHBIX HHTETPAJIOB.

11. KpuBonuHelHble HHTErpaibl U X IPUMEHEHNE B TEOMETPUN U PU3UKE

12. ITpunoxeHue CTENEHHBIX PSIOB K PEIIEHUIO Pa3IMYHBIX 3a/1a4.

13. CreneHHbIe psiibl B KOMIUIEKCHON OOJIACTH.

Bormpocsl 11 caMOKOHTpOJIS:
1. TlonsTue >nemMeHTapHOM QyHKIIMH, 0OJIACTH ONpeAETIeHNUs, 00JACTH 3HAYSHU I

byHKIMH, rpad@uK QYHKIUH.
2.1loHsATHE NPOU3BOIHOM MEPBOTO MOPSAKA.



3.IToHATHE TPOU3BOAHOM BHICIIUX MOPSAKOB.

4. IloHATHE YaCTHOM MPOU3BOIHOM MEPBOTO U BBHICIIUX MOPSIIKOB.
5. AropuT™m Haxo0J1€HUS YCIOBHOI'O AKCTPEMYMa.

6. ['eomeTpuyeckue NpUIOKEHUS ONPEACIIEHHOIO HHTErpaa.

7. IlonsiTHE rpaiueHTa.

8. [ToHsiTHE TPOM3BOAHON MO HAIIPABJICHUIO.

9. JluBepreHuysi BEKTOPHOTO IOJISL.

10. PoTop BEeKTOpHOTO OJISI.

11. HecoOcTBeHHBIE MHTETPAJIBI IEPBOTO POJA.

12. HecoGcTBEeHHBIE HHTETPAIIBI BTOPOTO PO/IA.

13. KpuBonuHeliHbIe KOOPAWHATHI: IUIMHIpUYECKas U chepuieckas cucrema
KOOpJIMHAT.

14. 'eomeTpuueckue MPUIOKEHNS KPAaTHBIX UHTETPAJIOB.
15.®u3nueckne NpUIOKEHUS KPAaTHBIX HHTErPasoB.

16. KpuBoauHeHbIN HHTErpaj IEPBOTO Poa.

17. KpuBOaMHEWHBIN HHTErpaJl BTOPOTO poja.

18. IToHsiTHE CTENEHHOTO psijia.

19. CreneHHOM P B CTEIICHHOW 00IaCTH.

NuauBuayajibHble 3a1aHus
1 cemecmp:
NunuBuayansHoe 3aganue Ne 1
[Toctpouts rpaduku GyHKIWII:

1) y:x+X—13, 2) y=x-sgn(cosx), 3) y=x>—E(X), 4) y=x>—-{x},

5) y=1+Xx+e*, 6)y:—l——j§——l—, Ny=-xx,  8) y=x"son(tgx),
Xx+1 x° x-1
9) y=Inxsgn(cos x), 10) y=x’E(X), 11) y = xe”*, 1ay=113.
+X

NunuBuayansHoe 3agaHue Ne 2

1. Haiitu o6nacts onpenenenns gpynkmum:  f(X) = +/x* —3X+2.

2. Tloctpouts rpaduk GyHKIMU, HAUTH 00JaCTh ONpeieNieH s, 00JacTh
3HAYeHUH, POMEKYTKH MOHOTOHHOCTH:

—X,X<0,
1

f(x)=<{=,0<x<1,
X

Inx,x>1.
-1
[octpouts rpadux pynxmuum: f(x) = 2
Hano: f(X) =x2, ¢(x) = tgx . Haittu komnosuru  fof, pog, eof, fog, nx
00J1aCTh OTpeIeTICHUSI.
5. TlpencraBuTh B BHJIE CYMMBI YeTHON M HEUETHOW (DyHKIIMIA:
f(x) = x* +crgx -1

How

6. TIpomomxuth meproamueckn Ha R dyskmmio f(X) = +/X , 3anannymo Ha [1;2).
Haiiti ocHoBHO# niepuoa ¢pyukiuu: f(X) = 2 cos (4x-7)

8. Haiiti oOpatHyto pyHKIHIO, TOCTPOuTh ee rpaduk: f(X) = +/x+2.

~

NunuBunyansHoe 3aganue Ne 3.
Brrunciienue npenenos.
1. BeraucinuTh npeaessl YUCIOBBIX MOCIEA0BATEIbHOCTEM:



en3—yn5+1 . V¥nZ+2-5n2

a)lim,,_, Vatison 0)lim ——
B)lim, (Y (n+2)(n+ 1) —{/(n — D(n + 3))
)M g 2T mlim,,_, o —r ot 20

(n2-ncosn+1)/n 1+3+5+-+(2n-1)

. n+4)!'-(n+2)! . 6n—7,3n+2 . n+4.
e)lim _ *x)lim —_— 3)lim —
im0 (n+3)! ) n_>°°(6n+4) Mimye, (n+2)
2. BeraucnuTh npenennsl QyHKIHN:
. x3-3x-2 ) x34+3x+2 . 2%-1
alim,_,_, ———— olim, ,_———— B)lim P
lim,, x2—x-2 limy, x3+2x2-x-2 lim,,g In(142n)
D)lim,_, =205 im0 )lim,_, =
X0 (g3x_1)2 A *=20 Zaresinx—x X0 gin3x—tg2x
. ; 1 . In(4x—-1)
*K)lim es"x — 1)cos -+ 4cos3)lim_ 1 ————
lim;; \/( Jeos 2+ 4cos3)lim, 1 2=
3 3 sinmx
. tg(x+1) . ex” —1 BXt3 . PN i
mlim, _, | ———=— K)lim 1+x mlim 1+e*)1-—=
) x—->-1 eSJm—e ) x—>0( x2 ) ) x—>1( )
2 cemecmp
3amanue 1

FCOMeTpI/IquKI/Iﬁ 1 MEXaHWYECKHUM CMBICT HpOHSBOI[HOﬁ.

1. HaﬁHHTC KOOPpAUHATBI TOUYCK IICPCCCUCHUS C OCBIO OXx Tex KacaTelIbHBIX

3x-1
K rpaduky pyakuun f (X) = 8 KOTOpbIE 00pa3yroT yroi % c Ox.
X +
. . 8a°
2. Hammucatp ypaBHEHUS KacaTeIbHON U HOpMalM K KPUBOH ) = PR
a +Xx

B TOUKE X, =2d.

3. HanmumuTe ypaBHEHHS KacaTeNbHEIX K KpHBEIM V= 2x° -5 u y=x" —3x+5,
MPOBEJICHHBIX Yepe3 TOUKHU MepeceyeHUs ITUX KPUBBIX.

4. Ha xpusoit  y = 2x° —9x* +12x —5 HaiiTi Touky, rJe KacaTenbHble MapainenbHsl ocu OX.

5. COCTaBHTh ypaBHEHHE KAacaTeNbHOM K IMHUA Y = Xx° + 3x° — 5, MepreHmKyIapHOi K
npsimMoit 2x—6y+1=0.
o 2 2 2 84’
6. HaiiTul yriiel, IOJT KOTOPBIMH TIEPECeKaArOTCs KpUBble X~ + y° =8ax u y° = Cy—

a—x

7. Iloka3aTp, 4YTO JIMHUSL ) = x° +5x—12 BO BCEX CBOMX TOUYKAX HAKJIOHEHA K och OX T/

OCTPBIM YTJIOM.
o 2

8. B Toukax nepecedenus npsimoid x — y+1=0 u mapabonsl y =x° —4x+5 mpoBeneHsI

HOpMaiH K mapabose. Haliti minomaas TpeyroabHUKa, 00pa3oBaHHOTO HOPMAISIMHU U XOPAOH,

CTHFI/IB&I—OIIIGI\/'I TOYKHN HepeCGLICHI/IH.
a+va’—x? PR

9. Jloka3aTb, 4TO OTPE30K KacaTeIbHOM K TpakTpuce Y = aparva -X a2 :
a-va’-x*
3aKJIIOYECHHBIN MCXKIY OCbIO OpAHWHAT U TOYKOH KaCaHuA, UMECT IMOCTOAHHYIO JJINHY.
10. Touka JABHXXCTCA HpﬂMOHHHCﬁHO TakK, 4TO €€ paCCTOAHUC S OT HAYaJIbHOT'O ITYHKTa 4Cpe3 t

1
¢ paBHo S(t) = Zt4 —4t® +16t°. B xakue MOMEHTHI TOUKa ObIIIa B HAYaTbHOM ITyHKTe? B Kaxne

MOMEHTHI €€ CKOPOCTh paBHA HYJIO?

11. Teno Maccoii B 3 KT ABIKETCS IPSIMOJIMHENHO 0 3aK0oHy S =1+t +1%, S — B canTUMETpAaX, t
- B cekyHAax. OnpeaenuTb KHHETUYECKYIO SHEPTUIO Tella
yepes 5 ¢ mocse Havyaia JBUKECHUS.



3ananmue 2.
Texauka auddepeHupoBaHusI.
Haiitu npou3BoaHbIe:

2) f(x)=2x>—-In(Ll+2e> —24Inx+1)

1-x%+3x*
J(xZ+3)°
3) f(x)=+/sinx-IN(/x +/x=2) 4) f(x) =/x - cos X+ sinin —arcsin 3

cos” 3x

1) f(x)=

tgx — ctgx 3—thx
N 6) f(x)=In
J3 )T 1+ thx

7) £(X) = (sinx)'¥*8) f (x) = (x* + x*)-vVx® -4 -arctg %

5 f(x)=In

X X2 -arcsin x

10) f(X) = ——————
)19 oS Xv/1— x?
SAJAHHUE Ne 3
HccnenoBanue pyHKIMNA ¢ IPUMEHEHUEM IIPOU3BOJHOM.
1. Tlokaxwure, uto Qpynkuus f ABIgETCA HOCTOSHHOIA:
f(x) = cos?x + cos? (E + x) — COS X * COS (E + x)
3 3

2. Jlokasatsb, uto (yHkuus fBo3pacraer win yObIBaeT Ha BCEil YMCIOBOM MPSMOit

a)f(x) = (x —1)%6) f(x) = —x — arctgx

3. Haiigure npoMeKyTKH MOHOTOHHOCTH (QyHKIHH f:

In?x
a)f(x) = 3x — x3 (x) =
)f 0)f NE:
4. Haiiti sxcTpemymbl QyHKIUH f:

2
X 8
@) () =5 +—0) f() = (x + D™
5. Haiigure HanOobllice U HAUMEHbBIIICE 3HaYCHUE QYHKIMHUTHA YKa3aHHOM ITPOMEKYTKE:
a) f(x) = x3 — x[0;5]6) f(x) = 2 cos x — sin?xR
6. HaiiguTe mMpOMEKYTKH BBIMYKJIOCTH M TOUKH Tieperrba rpadpuka GyHkuuu f:

2
a) f(x) = T +xx2 0) f(x) = arcsin;

7. JlokaXuTe HEpPaBEHCTBO:

Vx—RXa>3Yx—a n>1,x>a>0
3ananue Ne 4,
[TocTpoenue rpagukoB QPyHKIUI C TOTHBIM HUCCIIEIOBAHUEM.

tgx - sin x
g—.tgzx

NTfX)=In —
) 1) COS X raresin x

1) f(X) =(x-1)*(x+2) 2) f(x) =x* —2x?
2x+1 X
ATI=375 DT =y
5) f(x) = 1_7)( 6) f(X) = +e
7) f(X)Z% 8) f (x) = In(cos x—sin x)

3apanue Ne S
Ob6mnactp onpeaeneHus, rpa@ux GyHKIINH, HENPEPHIBHOCTH (YHKITUN
JIBYX TTEPEMEHHBIX.
1. N306pa3uth obnacTh onpeneaeHust GyHKINUA

3 VaAx—y?

. e z=— L
X +y? ) In(1—x*—y?)

a) z=



2. Haiitu noBTopHbIe nipeaenbl: a) a=b =0, f(x,y) = ax + by ,c=0,d =0,
cx +dy

2 2
6) a=b=on, f(Xy)=—d_.
X' +y
3. Haiitu nBorinoii npenen: a) a=3,b =0, f(x, y):tg_xy ,
y
6) a=b =, f(x,y):2X+—2y2 _
X" —=2Xy +Yy
XZyZ
4. Henpepeisaa jm pyskimst: f (X, y) =14 x2 4 y? X#0,y#0,
0,x=0,y=0.

10x
(x-1%+(y-1*

5. Haiiti Touku i siuHun paspeiBa ynkmun: f(X,y) =

6. HaiiTi nunum ypoBHS PyHKIUU : Z = XY .

3amanne Ne 6
BI)I‘-II/ICJIGHI/IG YaCTHBIX HpOI/I?,BOI[HBIX HepBOFO nopﬂmca

1)z=x3+5xy2—y32)u=§+§—

3)z =+ ax? — by24) z = Ved
5) z = (2x)3V6) z = In(x + y?)
7) z = arcsin 38) u = sin?(3x + 2y — z)

R IN

3aganue Ne 7
DneMeHThl BEKTOPHOTO aHaIu3a

1.Haiitu npou3BoaHyr0 GYHKIMK UB HAIPaBJIEHUH BEKTOPA EB JAaHHOM TOYKe A:
a)u=y/x2% + y2; A(3;4); € — OucceKkTpuca epBoro KOOPIAMHATHOTO YIJIa,
0)u= xy+yz+1; A(0;-2;1); €é={12; —3; —4}
2.Haiitu rpaaueHT QyHKIUK U:
a) U=x? —2xy+5y—1
o)u=x2y?z; M(1;2;3)
3.HaiiTi TOuKH, B KOTOpPBIX QyHKIus Z = x> + y3 + 3xy crauuonapHa.
4.HaiiTi yron Mexay rpagiueHTaMu GyHKIUHU B Toukax My u M;: z = arcsin%; My (1;1);
M, (3;4)

3ananue Ne 8

[TpunoxeHus 4acTHBIX MPOU3BOIHBIX IEPBOTO MOPsAKA
1. Haiitu nuddepenuuman nepBoro nopsijaka

1
a)z =arccos—o) u = 2xY*
xy
2. Haiitu npubnmxeHHoe 3HaUeHue
1,08%%
3. Haiitu Z—z
a)x®>+y?+2x —6y+2=06)sinxy =1—0,2xy
4. Haiitu dz
a)x? +y? +z2 — z = 06)ax + by + cz = cos(ax + bx + cz)
5. Haiitu npou3BOHYIO CIOKHOM PYHKIINU:
a) z = x%e”; x =sint; y = cost
0)z=u" u=In(x—y);v=er

8)z = xsinv - cosw; v = In(x? — 1);w = —/1 — x2



6. Hammcartps ypaBHeHHe KacaTeIbHOM U HOPMaIM K KPUBOW B IaHHOW TOYKE:
x3y + y3x = 3x%y2A(1;0)
7. Hamnucate ypaBHEHHE KacaTeIbHOM MJIOCKOCTU U HOPMAJIU K IOBEPXHOCTHU B IaHHOH TOYKE
a)z =2x%+vy?% A(1; —1;3)
)4+ \x?>+y2+z2=x+y+2z A(2;3;6)
8. Jlana moBepxHOCTh X2 + y? + z? = 676. HaliTi TOUKH, B KOTOPBIX KacaTeJbHas
IUIOCKOCTh MapajienbHa miockoctd 3x — 12y + 4z = 0.

3 cemecmp
3amanue Ne 1
3.942 _oy 2)  [v3+xdXx
1) dx
) dx a) [sin(2—3xHx
3—X
2xdx
5) J'\/gzdx 6) _[2
Ox= -3 \V5-4x
7) JCéX 8) je2X_7dx
2X"+5
9 | dx 10) [sin® 2xcos 2xdx
x+1RIn2(2x-+1)
3 6
tg =X yarctg > 3x
11) | gzdx 12) | X x
COS™ X 1+9x2
Xdx x—1
13) | DA 14) | 2dx
e3x +4 X=+4
3ananue Ne 2,
Brruncnenue HEOMMPCACIICHHOI'O MHTCTpaJia.
1 2x x® 2— 3xI sm2x dx
D I Z)I X 3) Il+3cost 4 Ix2—5x+4
x+1 2x—3 3x% +20x+9
5)J.2x2+3x—4dx G)J‘\/4+8x_x 7)I f3x 3x+1 8 -[(x2+4x+3)(x+5)
0) [ ri 10) [ X4+1dx 1 [ * g
(X=1)(x* + 2x +5) x* +3x* -4
3azla}me Ne 3.
Brruncnenune HCOMMPCACIICHHOIO HHTCTpajia.
1) .[sinz(l—x)dx 2) Itgsxdx 3).[sin3x-cosxdx
dx dx 4 . 5
) j5+25inx+3cosx °) j8sin2x—16sinx-cosx 0) J-COS 3x-sin” 3xdx



3amanue Ne 4.,
Brruucienue HeonpeaeIeHHOro HHTETpaa.

1 \:|.—X2 | 2 3 dx
)-[ x o I(x+1)x M+x% )J.2+\/m
4) j 1-+x+1 dx 5) _[M dx 6) J. /1— x arccos ~/x dx

(L+3/x+1)/x+1 cos? X
7) j x2cos2xdx  8) j (x+1)e¥ dx 9) j In(x-5)dx  10) j arctg2x dx
3aganue Ne 5.

Brruncnenue onpeaeneHHoro HHTerpana.
l. BbraucnauTs onpeeneHHblil HHTerpat:

3 3 _
) [eira 2) jxln(x—l) dx 3) sz 5X" +3,
0
1 7 3 29 3 X—2 2
4) .[xzx/l—xzdx f OS X J’Zdix 7 J'de
0 ,,\sm 2X° +3x-2 33+3\(x—2)2
1. Bprunciuts HGCO6CTB€HHHI/I WHTErpal:
T oxdx
) [
5, 16X +1 0

3aganue Ne 6.
[IputoskeHus ONpeISICHHOr0 HHTErpasa.

1. BerucanTs miomas GUTrypsl, OrpaHNYEHHON IMHNEH: I = 3,/C0S2¢ .

2. BbIUMCIUTH IIMHY IyTH JaHHOW TuHMK: X = 2€0s°t, Yy =2sin’t.

3. Beruuciute 00beM Tena, MoIydeHHOTO BpameHueM Gurypsl @ BOKPYT YKa3aHHON OCH
KoopauHat: D : y2 =4—-x,x=0; Oy.

4. BBIYUCIUTH MO/l MOBEPXHOCTH, OOPA30BAHHON BpalllEHUEM IyTH KPUBOMl LBOKpyYT

. Xt 1 1)
ykazaHHoM ocu: L:y=— | —=—<x<—| Ox
3 2 2

5. HaiiTu KoOopAMHATHI LIEHTpa Macc OJTHOPOJIHOM IJIOCKOM KpUBOM L moiyokpyXHOCTH
x* +y? = R?, pacnososxeHHo# Hag ockio OX.

3ananue Ne 7. J[BOWHOW WHTErpa .
3aganue Ne 1. I3MeHUTh MOPSAIOK HHTETPUPOBAHHUS B ,Z[BOfIHOM HHTerpane

1) [dx[ f(x y)dy Z)J.dyjyf(x,y)dx, 3) jdx jf(x y)dy |
Do 10 Va2

3a)131me Ne 2. Usmeuuts IIOpAI0K I/IHTel"pI/IpOBaHI/ISI B I[BOI/IHOM HHTCIrpajc.
2—x

1y 2 2y
1)jdyjf(x,y)dx+jdy jf(x,y)dx , 2)_|'dx'|'f(x y)dy+jdxjf(x y)dy |

0

3amanue Ne 3. BeraucinTh JBOWHON HHTErpal H f (x,y)dxdy ot dyrkiuum f(X,y) mo obmactu D.

D
1) f(xy)=xy, D:xe[0l]ye[02] , 2)f(xy)=e", D:xel01]yel01],
3ananue Ne 4. Berauciuth TBOWHON HHTErpal J.J- f(x,y)dxdy ot dyukium f(X,y) mo obmactu D.

1) f(x,y)=xy, D:y:4—x,y2:2x, 2) f(x,y)=x+y, D:x=0,y=0,x+y=0,,



Bamanue Ne 5. BelunciinTh JBOMHON HHTErpal J] f (x, y)dxdy ot ¢pyukuuu f(X,y) mo o6mactu D,
D

UCTIOJB3YS TIOJISIPHBIE KOOPAUHATHI.
1) f(x,y)=x+y, D:x*+y>=x+V,2) f(x,y)=x’y?, D:x*+y*=R?
3aganmne Ne 8.
TporiHoi unTerpan. KpuBosMHEHBINA HHTErPAIL.

3aganue Nel. Berauciuth TpoiHON HHTETpa .U.[ f(x,y,z)dxdydz ot ¢pynkuuu f(x,y,z) no
\

obmactu V:

1) f(x,y,z):ll, Vix=0,y=0,z=0,x+y+z=1]

3aganue Ne2. BerauciuTh TpOHHOW HHTETpa .U.[ f(x,y,z)dxdydz ot ¢pyukuuu f(x,y,z) no
\

obmactu Ve MOMOIIbIO NUJIMHAPUICCKHUX KOOPAUHAT.
1) f(x,y,2)=x>+y*+2% V:3(x*+y?)+2*=3a%,

3amanue Ne 3. BeIuuciinTh KPUBOJIMHEHHBIA HHTETPAIT TI0 JUTHHE TyTH I f(x,y)dl. or pynkuuu

L
f(x,y):
1) f(x,y) =4¥/x—.ly, no npamoitAB ot A(-1,0) do B(0.1),

3ananne Ne 4. BbuucinTh KpUBOJIMHEHHBIN HHTErpaad 1O Koopz[HHaTaMI f(x, y)dx+g(x,y)dy
L

1) f(x,y)=xy-19(x,y)=x’y,L:2x+y =2, otd(1,0) no B(0,2),
3ananue Ne 9.
['eomerprueckue 1 HU3NIECKUE MPUIIOKEHHUS KPaTHBIX HHTETPAJIOB.
3aganue Ne 1. Haiftu mutomanp miockoi GUrypsl, OrpaHU4eHHONH KPUBBIMH

1) y*=x3 y*=8(6-x)°, 2) y=2%, y=2%, y=4,

3aganune Ne2. Haiitu rutomaap miocKoi Gpurypbl, orpaHu4eHHON KPUBBIMH, UCTIOJIB3Ys MOJISIPHBIC
KOOpMHATBHI.

1) x*+y®=2xy, x>0, y>0,2) (x+y)®=xy, x>0, y=>0,

3amanue Ne 3. C moMOIIIBIO0 TPOHHOTO MHTETpalla BEIYUCIUTH 00BEM Tella, OTPaHUIESHHOTO
YKa3aHHBIMH NOBEpXHOCTSIMU. Crienarh yepTex.

1) y=1,y=x%2=0x+y+2=0,

3amanue Ne 4. C moMoIIpi0 TPOMHOTO UHTErpajia BEIYUCIUTE 00BEM Tejla, OTPaHUYEHHOTO
YKaSaHHI)IMI/I HOBCpXHOCTfIMI/I, I/ICHOHB3y5I HI/IJ'H/IH)IPI/I‘-IGCKI/IC KOOpI[I/IHaTI)I. CI[CJ‘IaTB tIepTe>K.

1) 2z=x*+y?, y+2=4,2=0,2) z=6-X"-y*, z=./x*+y* ,

3aganue Ne 5. HaliTu KOOpAMHATEI IEHTPA TAKECTH OJHOPOAHOM IUIACTUHKYU IUNIOTHOCTH p =1,
OTPaHMYEHHOU KPUBBIMHU:

2

1) ay=x° x+y=2a (a>0),2) /x+.)y=+a, x=0, y=0,

3aganune Ne 6. BoruuciuTte Maccy HEOJHOPOAHOM MacTuHbl D, orpaHMYeHHON TUHUAMU, €CIH
MOBEPXHOCTHAS IJIOTHOCTh B KaXKJOU ee Touke p = p(X,Y) .
1) D:y*=x, x=3, p=X,

3aganue Ne 7. BeluMcInTh KOOPAMHATHI LIEHTPA TSKECTH OAHOPOJHOTO TENA, 3aHUMAIOILETO
o0rnactb V, OrpaHUYEHHYIO YKa3aHHBIMH ITOBEPXHOCTSIMH .

1) V:x=6(y*+2%),y?+22=3,x=0.2) V:y=3/x*+2z?,x*+2°=36,y=0.
33}13HI/IQ Ne 8. Berancinuts MacCcCy HCOAHOPOAHOTO TCJid, OTPAHUYCHHOI'0 3aIaHHBIMU
HOBEPXHOCTSIMH, €CJIH 00bEMHas! ITIOTHOCTh B KaXI0H ero Touke o = p(X, Y, 2)

1) z=x*+y*, x> +y*+12°=6,2>0, p=1z.



3aganue Ne 9. BerunciauTe MOMEHT MHEPLIMM OTHOCUTEIBHO YKA3aHHOM OCH KOOPAMHAT
OJTHOPOJHOTI'O TeJla, 3aHUMAIOILEro 00JacTh V, OrpaHUYEHHYIO JTaHHBIMH TOBEPXHOCTSIMH.

DV:y>=x*+z°,y=4, Oy2)V:x=y*+z° x=2, OX.
3AJIAHUME Ne 10.

YucnoBbIie 3HAKOMONIOKUTEIBLHEIC U 3HAKOIICPEMCHHEIC PAIBI.

=

[To 3a1aHHBIM NEPBBIM WIEHAM 3alHCaTh OJHY M3 BO3MOXHBIX (OPMYJT Ul N-0r0 YiIeHa.
1000 1000-1001 1000-1001-1002

+ +
1 1-3 1-3-5
2. 3anummTe KaXIbld U3 PAIOB, HCIIOJIB3YS 3HAK CYMMBI.
1 1 1
—+——+—+
1.2 2.3 34
3. Tlo 3amanHoii hopmyrie oOIero ieHa psiaa 3amucaTh 5 IepBhIX WICHOB psiia
3

n
a, =
(n+1)!
4. Tlo u3BeCcTHOI YaCTUYHOI cCyMMe OIpeenTe 001U UieH psaaa U HalUTe ero CyMMY:
~n
" n+l

5. HaiiguTe BhIpaskeHue AJ1 YACTUYHON CyMMBI psaja. SIBisercs nu pan cxoasmumcs? B atom
ClIly4ae HalAUTE €ro CyMMY.

2" +3" & 1
S 5" Z(3n—2)(3n+1)

n=1 n=1
6. HccnemoBath psii Ha CXOAMMOCTD:

[°e) 7n o0
) 2 )Z(n+1)ln(n+1) w2 (n—n+1)

n=1

7. BBISICHUTB, KaKue PSABI CXOIATCS a0COIIOTHO, KaKK€ YCIIOBHO, KAKHE PACXOISITCS.

S n+l 1 n+1n+2 n+l 6n+1
a) nz,(—l) @n-1)° )Z( 1) B) Z( 1) ( j

3AJJAHHUE Ne 11
DYHKITMOHATBHBIE U CTETICHHBIE PSIIBI.
Bapuant Ne 1.
1. Haiitu obnactu cXo0QuMOCTH (YHKIIMOHATBHOTO Psijia:

) © x? o 1 (1+x)
n=1(14x2)n-141=1y 131«
2. Jloka3arhb, UCIOIB3Ys YUCIOBOMU Psifl, UTO
n
lim—=20
n—-wo 1!
3. Haiitn paguyc v nHTEpBa CXOAUMOCTH CTEIIEHHOTO psa:
o 2(71—1) © (_1)n+1x2n—1
a) anl x Zn=1
(2n-1)(2n-1)!
4, Haiit 06;1acTh CXOAMMOCTH CTEMEHHOTO psija:

( 1)n+1 2n—-1

Q) XX’V 6)Xi,

(2n-1)(2n-1)!



5. Hcnone3ysa mnpusHak Beliepmrpacca, TOKaKHT€ PaBHOMEPHYIO CXOAUMOCTb psiaa

IPOMEXyTKe(—00; +00):
Zw cos nx
n=1 n3

5. Haiitu cyMMy psna
w (x=2)""
a) n=1" .- 0)Xn= 17m
6. Hcnonp3ys nowieHHoe auddepeHunpoBanie Wik HHTETPUPOBAHUE CTETIEHHOTO P,
HallTu cymmy psja:
+x5+x9+ s x4n—3 s
x — — s s
5 9 4n —3

KonTpoabHas padora
1 cemecmp
Konrponsnas pabora Nel.
1.Haiitu oGnacth onpeneneHus yHKIHH:
1
fx) = 2l =) + vx + 2
2.IToctpouTtsh rpaduk GyHKIMU, HAUTH 00JaCTh onpez[eneHH;I 00J1aCTh 3HAYCHHIA, TIPOMEIKYTKHU

yObIBaHUS, BO3PACTAHUS:
—x,x <0,

1
fl)=4-,0<x<1,

Inx,x = 1.
3.IToctpouTts rpaduk pyHKIHU:
fx) =2|x| -1
4 Nano:f(x) =vx—1, p(x) =e*
Haiitu: fo f,po @, f o @, @ o f, ux 0bnacTu onpeaeieHusI.
5.Haiiti o6patHyr0 QyHKIIHIO, TOCTPOUTH €€ rpaduk:
f(x)=7x+5

KonTponbnas pabdota Ne 2

1. Beruucnute npeaens:
2
X

a)limé—(ﬁs—g—X @ﬁm—;ﬂéia—n Bllrn-x—2—+E :
x>0 xlgx x>-1x* 4+ X° —x-1 x>n| X =1
m arctgx 0 i (n+Dm+2Xn+$5n+®
=0 (14 x)? -1’ Al n*+4n? -7

2. BpraucnuTe npesien, npeaBapuTeNIbHO YIIPOCTHB BBIPAKEHHE:

( x—1 J_+1 2 J
x+4r+1‘f_ 1 Xt

3. Hccnenyiite QyHKIHIO Ha HEPEPHIBHOCTD, YCTAHOBUTE XapaKTep TOUEK
paspbIBa U OCTpOiiTe rpaduk:

lim

X—5

1-x2,x<0,
f(x)={(x-D*0<x<2,
4—%,X>2.

2 cemecmp
KontponsHast pabora Ne 1

B



1.loxazats, uto ynkius f mupdepennupyema B Touke X, = 2 ,HaiiTi npousBoguyoo f'(2)

u muddepenrman df (2) :f(x) = 3x3 - 2x + 1.

2. Haittu npon3BoaHylo no onpenenenno: 1 (X) =3 .

3. Haiitu npoussoanyio:  f(X) = In®sinarctg®(3x® +7).

4. Teno aBmxercs mo 3akoHy S(t). Haiitu ckopocth u yckopenue mpu t = 3.
s(t) = 26 + 32 -1.

5. 3anmcarh ypaBHEHHE HOPMAJIM M KacaTelbHOH K rpaduky (yHKIHH
BTOUKE X, =1, 1y, =-2: f(x)=3x®-5x.

Kontposnbnas padota Ne 2

1. Hantucath mosnHbli quddepeHiman BToporo mopsiaka : z =y e* +y
2.HaiiTi pOM3BOIHYIO CIOKHOM QYHKIMH Z,

cosu _ x%+y? _ Yix
- ) - - ) - 2
arctg v xy y

3.Hanucarb ypaBHEHHE KacaTeIbHOU MJIOCKOCTH U HOPMAJIM K TOBEPXHOCTH BTOPOTO MOPsiiKa B
JTAaHHOW TOYKE :

z=xeY’ cos(xy) , (1;0;1)
4 Haiitu skctpemyM QYHKIMM JBYX IIEPEMEHHEIX: Zz = x5 — 2y3 — 3x + 6y

3 cemecmp
KonTponbnas padora Ne 1
Beruucnuts Heonpez{eneHHme WHTETrPaJIbl:

ctg X In x x+2 dx
1 2) |—dx 3 4 | =
)-[ cos? X ) J.xz )I 4x+3 )I4x3—x
3x

5) jcostcos xdx  6) Imd

KonTponbnas padora Ne 2
1. BeruucnuTh miaomans GUrypsl, OrpaHMueHHON TUHUAMU: Y = X | X =4.
2. BeruucnouTe JUIMHY AYTH JaHHOW JIMHUU: p=>5(1+cos o).
3. Beruncnautb 00beM Telna, MOJTy4eHHOT0 BpallleHHeM (pUrypbl BOKPYT YKa3aHHOH ocH
koopauHaT: X =a (t—sint), y=a(l—cost), (0<t<2m); Ox.
4. BbIUMCIINTG IJIOLIA/1b TOBEPXHOCTH, 00pa30BaHHON BpallleHUEM YT KPUBOW BOKpPYT
yKa3aHHON OCH KOOPJMHAT : X = COSt, y =2+ sint, Ox.
5. HaiiTu KoopIMHaTBI IEHTPA Macc OAHOPOJHON MJIOCKOM KpUBOM: X* + y? = a2, mepBas
YETBEPTb.
6.Haiitu koopMHATHI LIEHTpa Macc MIIOCKON OJJHOPOAHOM (PUTYpPBI, OTpaHUYEHHON JTUHUSIMU:
ay’=x*>,x=a (a>0).

KonTponsnas padora Ne 4.
1. IlepeMeHNUTH NOPSANOK HHTETPUPOBAHMUS

[ar| reyax+ [ay | reyax

2. Berancnuth ABOIMHOM HHTETpa mo obsactu D, orpaHUYeHHON JTMHUSIMU:

nydxdy, D:y=x—4,y%=2x

3. Beruncnuth, nepeiiis K NoJsipHbIM KOOpAWHATAM:



J.J- xdxdy, D:x*>+y*=4
(D)
4. BBI‘-II/ICJII/ITB O6’BCM TCJa, OI‘paHI/I‘-IeHHOFO HOBerHOCTHMI/I:
z=x>+y2% x+y=1
x=0 y=0 z=0
5. BeIYuCauTh 110maas GUrypsl, OrpaHUYCHHYIO JTUHUSIMHU:
Y = COSX, Y = coS2x
6. BEIYHCIIUTE :

ﬂ. (x? + y% + z%)3dxdydz
W)
ecmu V orpaudeHo nosepxHoctamu x2 +y2 =1,y =0,y =1
7. BeIuuCIUTh KPUBOJIMHEHHBIA HHTETPAI:

f (xy + y)dy — (x — y*)dx
L
L :y=x2ot A(0;0) no B(2;4).

Kountponbnas pabota Ne 5

1. Paznoxwuts QyHkmio B psia Teiinopa B Touke a: f(X) = cos(x — %), a= %
2. Paznoxuts GyHKIH0 B psag Maxkmopena : f (x) = In(e” — X).

2
o X
3. Haiitu Tpu nepBbIX 4ieHa psaa: I cos de.

0,25

4. BIYUCIUTH MPHOIMKEHHO ¢ TOUYHOCTRIO 10 0,001: a) e, 0) _[In(1+ JX)dx .
0

Kpurepuu onenku:

- OLIEHKA «OTJIMYHO» BBICTABIISIETCS CTYJIEHTY, €CITM paboTa BHITIOJHEHA MOJTHOCTHIO U
0e30111004HO;

- OLIEHKA «XOPOIIIO» BBICTABJISETCS CTYJICHTY, €CJIU B pa00TE€ MOTYT OBITh OT/JEIHHBIC
BBIUHCIIUTENbHBIE U HETPYObIE OIINOKY;

- OLIEHKA «Y/JOBJIETBOPUTEIHHOY» BBHICTABISIETCS CTYACHTY, €CJIH PEIICHO MPAaBHIILHO OoJiee
ITOJIOBMHEI 3aJIaHHI;

- OIIEHKA «HEYIOBJIETBOPUTEIHHOY BBICTABJISIETCS, €CJIM PEIICHO NMPABUJILHO MEHEE TTOJIOBUHBI
3a7JaHUM.

Ilepeyenn BonpocoB k KOJLUIOKBHYMY Ne 1«Teopus pyHkumii»
. [lonssTHE MHOXECTBA.
. Onepauny HaJ MHOXKECTBAMH.
. MHOXeCcTBO JeHCTBUTEIBHBIX YHCEIT.
. CBolicTBa A€MCTBUTEIBHBIX YNCEN.
. AbcontoTHas BeIMYMHA YUCIIA.
. I'paHu 4nCI0BBIX MHOXKECTB.
. [lonstue pynkuuu.
. Knaccugukanus snemeHTapHbIX QYHKIIUI.
. Anrebpa ¢pynknuii. Anredpa rpagukoB.
10. Komno3unus ¢pynkuuit. [lonstue oopaTHON QyHKIUH.
11. CyxxeHnue QpyHKIIMN HA MHOKECTBE.
12. YeTHble, HeYETHBIE (PYHKITHH.

O 00 1IN DN K W —



13.
14.
15.
16.

O 00 1N DN B W —

DN NN — = = = = = = = e
N — OO0 DNk W —O

23.

OrpaHu4eHHbIe, HeOTpaHUYCHHBIE (DYHKIIUU.
MoHoTOHHBIE (YHKIIUH.
Anrebpa, KOMIO3UIUS MOHOTOHHBIX ()YHKITHIA.
[Tepuomuieckue GyHKINU.
IlepeyeHb BonpocoB K KOJLUIOKBUYMY Ne 2 «IIpenes pyHKum»

. [TonaTHe GeCKOHEUHO-MAIBIX (PYHKITUN HA OECKOHEYHOCTH.
. [Ipenen pynkumnu Ha GECKOHEYHOCTH.

. AnreOpa KOHEUHBIX MPEJIEIIOB.

. [lonsATHE NIpeena nociuen0BaTeIbHOCTH U €r0 CBOMCTBA.

. TeopeMbl 0 CXOAMMOCTH MOHOTOHHBIX ()YHKIIHH.

. Teopema bonsuano-Benepmpacce.

. Kpurepuit Komu.

. beckoneuno-6ospmme GyHKIMKA Ha OECKOHEYHOCTH.

. [ToHsiTHE TTOCTIEIOBATETILHOCTH U €€ BUJIBI.

. [IpuHIIAII BIIOKEHHBIX CTATUBAIOIIMUXCSA OTPE3KOB.

. Yucio e.

. Bropoii 3amedaTensHbIi ipeen Ha 0ECKOHEYHOCTH.

. [loHsTHe npeaenbHON TOYKH.

. Ilpenen pynkuuu B Touke. Kpurepuii cymecTBoBaHus peaena.
. CBoiicTBa (hyHKIIUU, UMEIOIIIEH TIPEIET B TOUKE.

. [lepBbIil 3aMeUaTeIbHbIN NPEIET U €T0 CICACTBHUSA.

. Bropoii 3aMeuaTenbHblil Ipeesn B HYJI€BOM TOUKE U €ro CIEIACTBUA.
. CpaBHEeHHE OECKOHEYHO-MAJIBIX.

. Teopema o mpeniene cia0KHOM GyHKIUU.

. OHOCTOPOHHME MTPENEIIBI.

. [lonsiTre HenpepbIBHOW QYHKIUU.

. CoiicTBa (hyHKIMI, HETIPEPHIBHBIX HA OTPE3KE.

Touku pa3pbiBa U UX KJIaCCHPHUKAIHU.

Bonpocs! k ko110kBUYMY Ne 3«TexHHKA BbIYMCIIEHUS] HeoNpPe1eIeHHOT0 HHTErpaJiay

7.
8.

9.

Meroa MHTETpUPOBAHUS 10 YACTSIM.

WHTerpupoBaHue BhIpaXXeHUH BUa
WHTerpupoBaHue BhIpaXXeHUH BUa

WHTerpupoBaHue BhIpaXXeHUH BUa

WHTerpupoBaHue BhIpaXXeHU BUa

1
Ax?+Bx+C’
Mx+ N
Ax® +Bx+C’
1

A +Bx+C

Mx + N

A +Bx+C

HHuTerpupoBanue palioOHaIbHbIX APOOEH:

a) UHTETPUPOBAHUE AIIEMEHTAPHBIX IPOOei,

0) pasnokeHue MPaBWIHLHOM TPOOU Ha AJIIEMEHTAapHEIE,

B) METObI HAX0XKICHUS KOXPDUIIUEHTOB PA3I0KESHHSI MPABUITHHON

Ipodu

Ha 3JICMCHTAapPHbIC.

WurerpupoBanue npousBeaeHust Sinax u Coshx .

WurterpupoBaHue creneneit SinX u - COSX.

WHTerpupoBaHme Mpon3BeACHUS CTereHel SINX 1 COSX.

10. UHTerpupoBanue crereHeil tgx u Ctgx.

11. YHuBepcanbHas NOJCTaHOBKA.

12. VIHTerpupoBaHue TPUTOHOMETPUIECKUX BHIPAKEHHUN TIOJACTAaHOBKON )= tgX



ax+ B
X+0

13. MuTerpupoBaHue UpparrioHaIbHBIX BeIpaKeHUH R| X,

14. bunomuHanbHBIA nuddepeHma.
15. TloxcranoBka Ditnepa.

16. Bpruucnenue uHTErpana J. R(X,~/ax? +bx +¢)dX mpy MOMOIIM APYTHX MOACTAHOBOK.

Kpurepum oueHuBanus

O1eHKa «OTJIUYHO» BBICTABIISICTCS CTYACHTY, IITYOOKO U IPOYHO YCBOMIT MMPOTPAMMHBIN
MaTepuall, UCYEPNBIBAOLIE, I0CIEA0BATEIHO, TPAMOTHO U JIOTUUECKH CTPOMHO €ro U3Jaraer,
MPABUJILHO OOOCHOBBIBAET U UCTIOIB3YET PAIIMOHATBHBIC CTIOCOOBI PEIICHUS 3a/1a4H.

OueHka «X0po10» BBICTABIIAETCS CTYAEHTY, TBEPJO 3HAET IPOrPAMMHBIN MaTepual,
TPaMOTHO U IO CYILECTBY U3JIaraeT €ro, He JIOMYCKAeT CYLUIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC, ITPABUJIIbHO MPUMEHSIET TEOPETUUECKUE MTOJIOKEHUS ITPU PELLIEHUH TPAKTUUECKUX BOIIPOCOB
Y 3a/1a4.

OueHka «yA0BJIE€TBOPUTEIbHO» BbICTABIISETCS CTYIEHTY, KOTOPBIM 3HAET TOJBKO
OCHOBHOM MPOrpaMMHBIA MaTepHal, HO HE YCBOWII €r0 A€Talel, JOMYCKAaeT B OTBETE HETOYHOCTH,
3aTPYIHSIETCS B BBIIOJHEHUH MIPAKTUUECKUX 3a/1a4.

OueHka «Hey10BJIeTBOPUTEIbLHO0)» BbICTABISCTCS CTYACHTY, KOTOPBI HE 3HAET
3HAYUTENbHOM YacTH MPOTrPaMMHOI0 MaTepuaia, JOMYyCKaeT B OTBETE CYIIECTBEHHbIE OIIHOKH, C
3aTPYAHCHUSIMHU BBITIOJIHSET MPAKTUYECKUE PAOOTHI.

Tembl pedepaToB, 10KJIAT0B
Pecdepar nomxeH ObITh peICTaBlIeH TEKCTOBBIMU U TaOJIMYHO - rpaduyeckuMu
marepuanamu. K 3ammre pedepara cTyIeHT JODKEH MPUTOTOBUTH KpaTKoe coodmeHue (He 6onee
10 MHHYT), B KOTOPOM JIOJIKEH U3JI0KUTh OCHOBHBIC PE3YJIbTATHI.
Tembl pedepaToB IO MAaTEMaTHIECKOMY aHAJIH3Y.

1. CrenenHas QyHKLUS C HATYpaJIbHBIM [10Ka3aTENIEM.
2. CrenenHas QyHKIUS ¢ APOOHBIM TIOKA3ATEIEM.
3. CrenenHas (pyHKIMS C pallMOHAIBHBIM [T0OKa3aTEIEM.
4.Iloka3zaTtenbHas QyHKIUS.
5. Tpuronomerpuueckue GyHKIUH.
6.00paTHble TPUTOHOMETPUUECKHE (DYHKIUH.
7. IlpuMeHeHne KpUBOJIMHEHHBIX HHTETPAJIOB K PEIICHUIO T€OMETPUUYECKUX U (PU3MUECKUX 3aj1au.
8. IlpumMeHeHne KpaTHBIX HHTETPAJIOB K PEIICHUIO TEOMETPHUECKUX U (PU3UUECKUX 3a]1ad.
9. CteneHHbIe pAbl U UX IPUMEHEHHE K PELICHUIO Pa3JInYHbIX 3ajay.
10. YncnoBsie psIbl U HX TPUMEHEHHE B KOMOMHATOPHKE.

Kpurepun onenku:

— OILICHKA «OTJINYHO» BBICTABJISETCS 3a IIOJIHOE PACKPBITHE TEMBI JOKJIA/a, IPH YCIOBUH
IIPABWJIBHOTO OTBETA Ha BOIIPOCHI NpenogaBaTesieid. CTyIeHT NPaBUIbHO ONPEIENAET NOHATHS,
CBOOOJHO OPUEHTUPYETCS B TEOPETUUECKOM MaTepHale.

— OILIEHKA «XOPOIII0» BBICTABIISIETCS, €CIIM €CTh HE3HAUUTENIbHbIE OIIMOKY TpU OTBETE Ha
BOIPOCHI MpernoaaBatesisi. CTyAeHT He 0Ye€Hb CBOOOIHO OPUEHTHPYETCS B TEOPETHUECKOM
MaTepuae.

— OIICHKA «yIOBJIETBOPUTEIBHO) BBICTABIISETCS, €CJIM TEMA PACKPBITA HE NTOJIHOCTBIO, €CTh
HE3HAUUTeNbHbIE ONIMOKU TPHU OTBETE Ha BONPOCHI npenoaasarens. CTyJeHT HETOYHO ONpeaesseT
MOHSTHSL.

— OILIEHKa «HEYJOBJIETBOPUTEIBHOY BBICTABIIAETCS B CIydae, €ClM cojiepkaHue pedepara
(TokJ1aza) He COOTBETCTBYET TEME, €CTh 3HAUUTENIbHBIE OUTMOKK TPU OTBETE Ha BOIPOCHI
npenogasareneil. CTyJJeHT HENIPaBUIIbHO OIPEAEISeT OCHOBHBIE TIOHATHS.

IlepeyeHb BONIPOCOB K 3K3aMeHaM
1 cemecTp.
1. IToHsiTHE MHOKECTBA.



2. MHO€CTBO I€HCTBUTENIBHBIX YUCEIL.

3.AGcoutoTHas BEIMYMHA YUCE]T.

I'paHu 4MCIOBBIX MHOXKECTB.

[Tonstue GyHkmm.

DneMeHTapHbIe QYHKIIUU U UX KIacCHPUKaIus.

Anrebpa GyHKIHIA.

Komnozunus ¢ynkuuit. O6pataas ¢pynkuus. Cyxenne QyHKIMA HA MHOXKECTBE.
YerHble, HeUEeTHbIE QYHKIHU.

Anrebpa YETHBIX U HEYETHBIX (PYHKIUH.

OrpaHuyeHHble, HEOrpaHUUYEHHbIE (DYHKIUH.

MoHOTOHHBIE (PYHKITHH.

0. Anrebpa MOHOTOHHBIX (pyHKIMI. KOMIIO3UIIMSI MOHOTOHHBIX ()YHKIIUM.
1. Ilepuoanueckue HyHKITUU.

12. TlonsiTne 6€CKOHEUYHO-MANTBIX (YHKIIAM.

13. IIpenen ¢pyHKunMU HA OECKOHEUYHOCTH.

14. CpoticTBa npejena Ha 6ECKOHEYHOCTH.

15. AnreOpa KOHEUYHBIX MPEEIIOB.

16. beckoneuHo-0ombIKe QyHKINU.

17. IlonsiTHE MOCIE0BATENBHOCTH U €€ BU/BI.

18. ITonsATHE Npeena NocIeJ0BaTeIbHOCTU U €0 CBONUCTBA.

19. TeopeMsI cymeCTBOBaHHS MTPEIEIa.

23.Teopema bonbiiano-Belepmrpacce.

24 IIpyHINT BIIOKEHHBIX CTATUBAIOIINXCSA OTPE3KOB.

25. Yuco e.

26. Bropoii 3aMevaTebHbIA peer.

27. IlpenenbHas TOYKA.

28. [Ipenen GyHKIUU B TOUKE.

29. KpuTtepuii cyiiecTBoBaHUs Npeiena.

30. CpoiicTBa QpyHKIIMH, UMEIONICH MPEIeT.

31. IlepBrIii 3aMeUaTEIBHBIA PSS U €T0 CISACTBUSA.

32. Bropoii 3aMedaTenbHbIHI MPeIeN U €ro CIEIACTBHUS.

33. CpaBHeHHE OECKOHEUHO-MAJIBIX (PYHKIIUH.

34. Teopema o mipeserne CIoKHOW (YHKIIHU.

35. OTHOCTOPOHHUE TIPEIEIbI

36. [TonsTHE HETIPEPHIBHOCTH (PYHKIINH.

37. Knaccudukanus To4ek pa3pbiBa.

38. TeopeMbl 0 cymMme, TPOM3BEACHNN M YaCTHOM HETIPEPHIBHBIX ()YHKIIHHA.
39. Teopema 00 orpaHMUEHHOCTH (PYHKIMH, HEMPEPHIBHOM Ha OTpE3KeE.
40. Teopema Beitepmrpacce.

41. Teopema bonbrano-Komu.

42. Teopema 0 TPOMEKYTOYHOM 3HAYCHHU.

43. TlonsiTe paBHOMEPHOM HETIPEPHIBHOCTU (PYHKIINH.

44. Teopema 0 HETIPEPHIBHOCTH 00paTHON (PYHKIUU.

45. Teopema 0 mepexo/ie K MpeJielly 1Mo 3HaKOM HEMpepbIBHON (DYHKIINH .
46. Teopema 0 HEIPEPHIBHOCTH CIOXKHOU (DYHKITUH.

47. CreneHHast pyHKIMS ¢ HATYpAJIbHBIM [TOKa3aTeIeM.

48. CrerrenHast pyHKIHS ¢ APOOHBIM TTOKA3aTENIEM.

49. TlokazarenbHast QyHKITUS.

50. Tpuronomerpudeckue HyHKIHN.

RBRowoo~NoOR~wNE

IlepeyeHb BONPOCOB K 3K3aMeHaM
2 cemecTp
1.ITonsTHE MPON3BOIHOM, MOHATHE OECKOHEYHOM, OJJHOCTOPOHHEH MPOU3BOTHOM.



2. Muddepenuupyemocts pynkun. [lonstue nuddepennuana Gpyaxun. Teopema o cBsizu
HemnpepbIBHOU U qud pepeHupyemMont pyHKITUH.

3. MexaHnyeckuil CMbICI TPOU3BOIHOM. ['eoMeTpruecKkuii cMbICI IPOU3BOIHOM.

4. IlpaBwia quddepeHupoBanms.

5. IlpousBogHas o6parHoit pynkuuu. [Ipon3BoaHas cioxHOU QYHKIUU.

6. Jlorapupmuueckoe qudepeHnrpoBanue.

7. AuddepennupoBanne GyHKINH, 3a1laHHON TapaMeTPUYECKUMH ypaBHEeHUSAMU. [loHsATHE
HessBHOM (pyHKIMH, ee nuddepeHImpoBaHue.

8. [Ipumenenue nuddepeHipana K npruOIMKEHHBIM BhIUUCIEHUSIM. IHBapHaHTHOCTD (POPMBI
nuddepennuana.

9. IloHsTHE POM3BOIHON BHICUIMX MOPSIKOB. udepeHinansl BBICIINX MOPSIKOB.

10. Teopema Possi.

11. Teopema Jlarpanxa.

12. Teopema Komu. Teopema JlapOy.

13. ®opmyna Teinopa 1151 MHOTOWJIEHOB.

14. ®opmymna Telinopa 11t GyHKIIUU, HE SBIISIOMICHCS MHOTOWICHOM.

15. [Ipumenenue popmynsl Telnopa u MakiopeHa K MpHOIMKESHHOMY TPEICTaBICHUIO
3JIEMEHTAPHBIX ()YHKIUH.

17. Ilpasuno Jlonurans

18. YcnoBust MOHOTOHHOCTH.

19. IlonsiTHE TOUEK IKCTPEMYMA.

20. HeoOxoaumMoe 1 JOCTaTOYHbIE YCIOBUS CYILECTBOBAHUS SKCTPEMyMa.

21. Haubonpiee 1 HauMeHbIee 3HaUCHUS (PYHKITHH.

22. BOrHyTOCTb U BBIITYKJIOCTh KpUBOH. JlocTaTOUHbIE TPU3HAKH.

23. Ilonsarue Touek nepernd6a. HeoOXoqumbIe U TOCTAaTOYHBIE YCIIOBHS TOYKH Ieperuoa.
24.AcuMnToTHI rpaduKa.

25. lonsitue GyHKINK MHOTUX IepeMeHHbIX. [loHsATHE C0KHON QYHKITUH.

26. IIpenen ¢pynkuuu B Touke. CBoiicTBa mpeaena GyHKUUU B Touke. [loBTOpHBIIN npeaen.
27. IloHaTre HENPEPBHIBHOCTH (PYHKIIMU MHOTUX IIEPEMEHHBIX B TOUKE.

[TonsiTHE HEMPEPBHIBHOCTH (PYHKIIMM MHOTUX NEPEMEHHBIX IO OTJEIbHBIM apryMEHTaM.
28.CBoiicTBa HEMPEPHIBHBIX (DYHKIIMH MHOTHX MEPEMEHHBIX.

29. IloHsATHE YacTHOW MPOU3BOIHOM.

30. 'eomeTpruecKkoe UCTOIKOBAaHHE YACTHON MPOU3BOAHON (YHKIUH JIBYX I1€PEMEHHBIX.

31. Ilonsarue nuddepenpyeMoctu GyHKINHU U oaHOTO Auddepennnana GpyHKINUU ABYX
MEPEMEHHBIX.

32. Heo6xoauMeble U 10CTaTOUYHbIE YCIOBUS AU PepeHINPYEeMOCTH (PYHKIIUHN IBYX TEPEMEHHBIX.
33. IlonsTue nuddepeHupyeMocTy U NOIHOTO AU depeHnrana GyHKIUY MHOTUX TEPEMEHHBIX.
[Tpumenenue noiHoro nuddepenmana GyHKIMHT MHOTUX EPEMEHHBIX K IPUOIMKEHHBIM
BBIUHCIICHUSIM.

34. IIpousBoaHas cnoxxHoi ¢pyHkuuu. Teopema 1. @opmya NOTHON MPOU3BOIHOM.

35. IlpousBoaHas cinoxHoU pyHKIMU. OOUIMii ciaydaii.

36. uBapuanTHOCTH (hopMBI nosHOTO AU depeHnuana.

37. Ilpou3BoaHAast HEABHOM (YHKIIMH JIBYX NepeMeHHbIX. JluddepeHunpoBanre HeBHON QyHKIIUN
N QyHKIUi.

38. KacarenpHas 1 HOpMaJlb K TUIOCKOW KPUBOW, 3a/IaHHON YPaBHEHUEM B HEIBHOM BHJIE.
39.KacarenpHas INIOCKOCTh M HOPMaJIb K IOBEPXHOCTH, 33/1aHHOI YPAaBHEHHEM B HESIBHOM BHJIE.
40. IToHATHE MPOU3BOJHOM MO 3aJAHHOMY HaIPABJICHUIO.

41. IlonsiTue rpaaueHTa (YHKIIMU U €T0 CBOMCTBA.

42. IlponsBoHas MO HAMPABICHUIO U IPaIUEHT (PYHKIIMM MHOTUX TIEPEMEHHBIX.

43. IToHsTHE YaCTHBIX TPOU3BOJHBIX BBICIINX MOPAAKOB. TeopemMa 0 HE3aBUCUMOCTU CMEIIaHHBIX
MPOU3BOJHBIX OT MOPSAKA HUHTETPUPOBAHMUSL.

44. Tnddepenmansl BEICHIMX TOPsIKOB. CBOWCTBO JU(PepeHIINaIOB BEICIINX MOPSIKOB.
45.®opmyna Teitnopa as QyHKIIMN HECKOIBKUX TIEPEMEHHBIX.

46. ITonsiTe MaKkCUMyMa U MUHUMYMa (DYHKIIMM MHOTHX TIEPEMEHHBIX.



47. HeoOxoaumple YCIOBHSI CYIIECTBOBAHHS SKCTPEMYyMaA.
48. JlocTatouHble YCIOBUS CYIIECTBOBaHUS dKCcTpeMyMa. [IpaBuio HaxoxaeHus
IKCTpeMyMa (QYHKIMH IBYX NepeMeHHbIX. Hanbonpee 1 HauMeHbInee 3HaYeHUs (QYHKIMU ABYX
MEePEMEHHBIX.
3 cemecTp
1. [TonsiTue nepBooOpazHoit pyHKIHK. Teopema 0 CBSA3H pa3IUYHbIX MEpBOOOPA3HBIX AJISL OJTHOM U
TOM ke (YYHKIHU.
2.1loHsTHE HEONIPENEIEHHOTO UHTErPalia U €ro CBOMCTBA.
Teopema 0 3aMeHe IepeMEHHOMN 101 3HAKOM HEOIIPEAEIEHHOIO HHTETpaa.
MeTo MHTErpUpPOBAHUS 110 YACTSM.
3asaya 0 IIOIIA U KPUBOJUHEHHON Tparenuy.
[TonsiTHe onpeeeHHOT0 HHTErpaa.
Heo6xoanMoe yciaoBre HHTETPUPYEMOCTH (DyHKIIHH.
[TonsiTre HMXKHUX U BepXHUX cyMM JlapOy. Ux cBoiicTBa. KpuTepuii muHTErpupyeMocTu
GyHKIHH.
Teopema 06 UHTErpUPYEMOCTH HEMPEPHIBHON (HYHKIUU.
8. CBoiicTBa ompeAeIeHHOT0 HHTETpajia, IPUHUMAaEeMEbIe 0 onpeaeeHnto. Teopema o
BbIHECEHUH KO3 (UIIMEHTa 32 3HAK ONPEeIEHHOr0 UHTEerpana.
9. CBOICTBO aJANTUBHOCTH OMPEICIICHHOTO HHTErpaa.
10. CBoiicTBO JIMHEHHOCTH OMPEACIEHHOTO UHTErpaa.
11. Ouenku unrerpanos. [lepas Teopema u ee CiIeACTBUSL.
12. Ouenku unTerpanon. Bropas Teopema u ee cieacTBusl.
13. Teopema o cpenHeM 3HAUCHHUH U €€ TEOMETPHUECKasi HHTEPIIPETAIUS.
14. TlonsTHe onpeneNIeHHOr0 HHTErpaja ¢ IEPEMEHHBIM BEPXHUM MPEIEIIOM.
15. ®opmyna Herotona-JleitGuuma.
16. BrruncieHue onpeaeeHHOro HHTerpajia METOA0M HHTETPUPOBAHUS 10 YACTSM.
17. 3amena nepeMeHHOM B OIIPEICTICHHOM HHTErpase.
18. TlonsTrie HecOOCTBEHHBIX UHTETPAIOB MEPBOTO POAA.
19. CgoiicTBa HECOOCTBEHHBIX HHTETPAJIOB IEPBOTO poja. [Ipu3HaKK CXOAUMOCTH
HECOOCTBEHHBIX MHTETPAJIOB IMIEPBOTO POJA.
20. TTonsiTHe HECOOCTBEHHBIX HHTETPAJIOB BTOPOTO POJIA.
21. TInomaap miuockoi GUrypsl B AEKapTOBOM cUCTEME KOOPAUHAT.
22.I1nommane mI0CKOH GUTypHl, OTpaHMYSHHOHN JTMHUEH, 3aJaHHON TapaMeTPHYECKUMHU
YpaBHEHUSIMH.
23. [1nomaas KpUBOJIMHEHHOTO CEKTOpA.
24. OOBeMm Tena ¢ 3aJJaHHBIMH MTOTIEPEYHBIMU CEUCHUSIMHU.
25. OObem Tena BpalmieHws.
26. IlonsiTHe NIMHBI AYTH MIIOCKONH KPUBOM
27. CrpsimiieHHe IyT KPUBOH, 3aJaHHON TapaMeTPHYECKIMH yPaBHEHUSIMHU.
28.]JInmuHa Tyru KPpUBOM, 3aJaHHOM YpaBHEHHEM B JIEKapPTOBBIX KOOPJAMHATAX U B MOJSIPHBIX
KOOpJMHATaX.
31. IloHsTHE TIOLIAY TOBEPXHOCTH BpAILICHMUS.
32. ®opmyna maom@aau MOBEPXHOCTH BPAIICHHUS.
33. MexaHuueckue MpUIIOKEHNS ONPEAEIIEHHOr0 HHTErpaa.

ocourwdE

~

TecroBble 3a1aHUA
Bapuant Ne 1
Baganue Ne 1 (sv16epume ooun eapuanm omeema)

3HaueHue QyHKIHH f(% +3),ecmm f(X) =x>+ 1 , PaBHO. ..
x

OTBeTHI



x? 2 2 2

1) =— +3x+9+ 2) T +9+
4 x+6 4 x+6
x? 1 x? 2
3) — +9+ 4) — +3x+
4 f+3 4 x+3

Banganue Ne 2. (6v1b6epume 00un sapuanm omeema)

U300paeH Ha pUCYHKE?

¥

['padux xakoii pyHKIMN

OTBeTHI

1) 2k 4) 21

O6nacth onpeﬂeneﬂim Qyukuun  f (;x) =7’ =X+

MMeeT BU] ...
P In(x -1)

OtBeTnl . g

D (Lin] 2) [-mm] 3) (Osm] 4 (1;2) v (2]

Bananne Ne 4 (sv10epume 00un eapuanm omeema)
. sinzx

[penen ¢pyukiuu lim ——-  paseH...
x—1 X

OTtBeThI

D1 2)=n 3)0 4) o

Baganue Ne 5 (sv16epume ooun eapuanm omeema)
2X+1
3x+1

X—>+00

X
[Mpenen Gyakmmn Iim( ] paBeH...

OTBETHI

DO 2)% 3) e 4o
Baganue Ne 6 (sb10epume 00un eapuanm omeema)

Toukamu pa3pbiBa EPBOTo pojia PyHKIUU

i, x < -1,
Xx+1
f(x) = X, X‘ <1
X2 1l<x<2,
3, x=2.
ABIAKOTCA ...

OTBeTHI

DL} {1y {12y 4H{Z%
Baganue Ne 7 (svi6epume 00un eapuanm omeema)

[MpousBoanas pyukuuu f(X) = cos? (2X + 1) paBHa ...
OTtBeThl

1) -2 sin (4x + 2) 2) 2 cos (2x + 1)
3) -2sin(2x+1) 4) 4cos(2x+1)



Bananue Ne 8 (sb16epume ooun eapuanm omeema)

VYroun HakIoHa KacaTelnbHOU K rpaduky ¢pyakuuu f(X) = sin (3x — 1) B Touke
X =Y paBeH ...
OTtBeThI
1) arctg (-3) 2) -ml4 3) 0 4)arctg3

Baganne Ne 9 (sv16epume o0un eapuarnm omeema)

Touxkoii makcumyma pynkiun  f(X) = X+ 4 SIBIISICTCS TOYKA
y yH 2

OTtBeThl
1)2 2) -2 3)-3 4) HET TaKOW TOYKH
3amanue Ne 10 (sv10epume o0un sapuanm omeema)

o= fix|

f Ha pucynke n3o0paxen rpaduk GyHKIHH.
Kakue 3naku umeror  f(X), f'(x), f'(X)
Ha (1;3)?
OTtBeThI
1D f(x)>0, f(x)>0, " (x) >0, 2)f(x) <0, F(x)>0, f"(x) <0,
3) f(x)>0, f(x)>0, {'(x)<0, 4)f(x)>0, ' (x)<0, " (x)<0,

Bananue Ne 11 (sv10epume ooun sapuanm omeema)

[Monusiit nupdepentman pyakuuu f(X,y) = In( X +y) pasen ...

OTtBeThI

1) dx +dy 2) dx —dy
X+y X+Yy

3) xdy+ydx 4) xdx +ydy

Baganue Ne 12 (svi6epume ooun sapuanm omeema)
CranuonapHasi Touka it GyHkimu f(X,y) = Xy uMeeT KOOpAUHATHI ...
OTtBeThI

1) (0;0) 2) (1,0 3) (0;1) 4) (1;1)
Baganue Ne 13 (sv16epume ooun sapuanm omeema)
Makcumym pyuakmun  f(X,y) =X + 2y npu ycnoBun  X? +y? =5 paBeH ...
OTtBeThI

15 2)-5 3)0 4) -1

Banganue Ne 14 (svi6epume ooun sapuanm omeema)
[TepBooOpasnasF(X) mis dpynkuun f(X) = 4x° + c0S 4Xx umeer Buf ...
OTtBeTHI

1) 4x* +sin4dx+C 2) x* +sin4x+C

3) x* +0,25sin4x+C 4) x* -0,25sinx+C
Banganue Ne 15 (6vi6epume ooun éapuanm omeema)

[Tnomanpe Gurypsl, orpaHUYEHHONW TUHUSAMH Y =X> U Y = Jx paBHa ...

OTBeTHI
1) 2/3 2)1 3) 4/3 4) 1/3



Baganue Ne 16 (6vi6epume ooun sapuanm omeema)

! © OGbeM Tena, NOIYUCHHOTO BPALCHHEM
] : : : . IIOCKOM (QUrypsl, H300pa)kKeHHOH Ha
pucyske, BOkpyr ocu OX, BhIpaKaeTcs
MHTErpaoM BUJA ...

--------------- 1--- R
(21-1)dx, 2) x| 4 dx

I2 Il 02 u] ]I :; xqéz 0

________ 3 @ -Ddx | An[(4 -1dx
0 0

Bananue Ne 17 (sv1b6epume ooun sapuanm omeema)

JIBOIiHOM HHTErpa H x’ydo ,tmeD: 0<x<1, 0<y<2, paseH ...
D
OTtBeThI
1)1/9 2)1 3) % 4)2/3

Bananne Ne 18 (6v16epume ooun sapuanm omeema)

Cymma psga 1+ Zzln paBHa ...
n=1
OTtBeThI

1 2) % 3)3/2 4y 2

Bananue Ne 19 (gvi6epume ooun eapuanm omeema)
Kaxwue u3 JaHHBIX PSIIOB CXOMATCS?

Ly 2 2 Z(Z””] . 3. 32
~3"(n+1) ~\3n+1 “~5n-1
OTBETHI:

1)2;3 2) 1;3 3) 1;2 4) 1;2;3
Baganue Ne 20 (6v16epume ooun sapuanm omeema)

0 2n Xn
O061acTh CXOAMMOCTH CTETIEHHOTO Psija Z 5
=t N

HUMECT BU] ...

OTBETHI:

1) (- %) 2)(-2;2) 3)[-"27%) 4) [-77]

Baganue Ne 21 (svi6epume ooun sapuanm omeema)
3anucaTh TpU MEPBHIX OTIMYHBIX OT HYJIA WwieHa psja Telnopa B OKpecTHOCTH TOYKU O Jist
sin x
¢yakmmn  f(X) = ——
X

OTBeTHI

2
1) He cymecTByer, 2) 1 LA S
x 21 3



1
3 20 4 33
Kpurepuu oneHoK.
[lepeBos KOJMYECTBA BEPHBIX OTBETOB B Oalibl: 1 BEpHBIA OTBET —2 Gajuta, MaKCHMaJIbHOE

KOIMY€eCTBO OaioB — 42 Gaa.
Kaxmass QUCHMIDINHA y4e6HOro IuiaHa oneHuBaeTcs 1o 100-6amibHOR crcTeMe ¢ MepeBOAOM

0aJJIOB B OLICHKHU ITSITHOAIIBHOM CHCTEMBI.

Cocrasureib %% Yyeanosa I'. M.

«18» dpespans 2024 r.



