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1. MACIIOPT ®OHJA OIIEHOYHBIX CPEACTB

1.1. O6n1acTb NnpUMEHEHUS

®onxa oneHouHblx cpeactB (POC) — HeoTbemyeMas uYacThb padoyei
nporpamMMbl  JUCHUIUIMHBL «MaTeMaTHYecKuid aHaiu3» W TpeAHa3HAyeH JIsd
KOHTPOJII U OIEHKH O0pa3oBaTEIbHBIX JOCTHXKEHUN CTYAEHTOB, OCBOMBIIUX
porpamMmy THUCHUTLITUHBI.

1.2. llesin 1 3agaum (pOHIA OLIEHOYHBIX CPEACTB

[{enp ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKH 00YUaOLIETOCs
tpeboBanusim  PI'OC  BO OakanaBpuaT MO  HAIMpaBiICHUIO MOATOTOBKHU
09.03.04 IlporpammHasi WHXEHEpHUs, YTBEPKICHHBIM MPHUKa30M MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit ®expeparmu ot 19.09.2017 r. Ne 920 (c
WU3MEHEHUSIMU U JOTIOJIHEHHSIMHU ).

1.3. Ilepeyenb koMmmeTeHMii, (opMHPyeMbIX B Ipolecce OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMBbI

[Tpouiecc ocBOEHMUS NMCUMIUIMHBI HAlpaBjieH Ha (JOPMUPOBAHUE CIIEAYIOLINX
KOMIIETCHIIMH ¥ MHIUKATOPOB UX JTOCTHIKEHHUS:

Kox mo ®I'OC BO | HNHaaukaTop n0CTHREHUAS

YHuBepcaibHas
VYK-1.Cnocoben VYK-1.1 3HaeT: OCHOBHBIE NPHUHIUIBI KPUTHYECKOTO aHAIU3a,
OCYIIECTBIIAThH MIOUCK, | METOIBI KPUTHYECKOTO aHalW3a W OIEHKH COBPEMEHHBIX
KPUTUYECKUH aHAJIN3 U CUHTE3 | Hay4YHBIX JTOCTH)KEHHH.
uH(popMaIuH, npuMeHsTh | YK-1.2 Vmeer: nony4yarh HOBblE 3HAaHUS Ha OCHOBE aHAJIM3a,
CUCTEMHBIH  MOAXOA  JJIS | CHHTE3a U APYT'MX METOJOB HCCIIEOBAHUS, CUCTEMATU3UPOBATh
pemeHus MOCTABIICHHBIX | TAaHHBIE IO  HAayYyHBIM  mpoOieMaM,  OTHOCAIIMMCS K
3ajay. poQeccHoHaTBHOM obnacty, OCYIIECTBIIATh TIOUCK

nH(pOpMaIIMKU U PENICHU Ha OCHOBE TEOPETHUUYECKOTO U3YUYCHUS
MPOOIEMBI HITH SKCTIEPUMEHTAIBHBIX JISHCTBUIA.

YK-1.3 Brnageer: MerogamMu W TpHUeMaMH HHTEIUIEKTYalbHON
JIeSITEIbHOCTH (aHanmu3a, CUHTE3a W Jp.) VIS HCCIEAOBAHUS
podheCCHOHATBLHBIX BOMPOCOB.

1.4. dranbl GopMHPOBAHMS KOMIIETEHIHMHA M CpeICTBa OLEHHWBAHUS
POBHS UX C)OPMHUPOBAHHOCTH

Jransl (POPMHUPOBAHUS Komneren- KoHTpo/ibHO-01IeHOYHbIE
KOMITeTeHIUI 107071 cpeacTna / cnocod oleHnBaAHUS
Pazoen L. O6H.[CMaTeMaTI/I"ICCKI/Ie YK-1 IloaroroBka K TCOPECTHYCCKOMY OIPOCY.
IOHSITHS BrirmorHeHNE TPAKTUYECKOTO 3a/TaHUS
Pa3zoen I1. BeriecTBeHHBIE YKCIIa YK-1 IloaroroBka k TCOPETUYCCKOMY OIIPOCY.
BrinonHeHne NpakTUHYECKOT0 3aJaHus
Pazoen III. TlocnenoBaTeIbHOCTH VK-1  [[loAroroBka K TEOPETHYECKOMY OIPOCY.
U UX IIpeaebl Brinonaenune MPAKTUYCCKOI'0 3afaHusA
Pazoen IV. YncnoBble psijibl YK-1 [loaroTOBKA K TEOPETUYECKOMY OIPOCY.

Brimonaenue MPAKTUYCCKOI'0 3afaHusA

Pazoen V. ®yuxuuu 018010 YK-1 [loAroToBKa K TEOPETUYECKOMY OIIPOCY.
HEPEMEHHOTO BrInonHeHne NpakTUYECKOro 3a1aHus




Pazoen VI. JubdepenimansHoe VK-1 [ToaroToBKa K TEOPETUYECKOMY OITPOCY.
YicunCIIeHHe (pyHKIHUI OIHOTO BrironHeHNe NpaKTUYECKOT0 33 JaHUs
[IEPEMEHHOI0

Pazoen VII. UnterpanbHoe VK-1 [ToaroToBKa K TEOPETUYECKOMY OITPOCY.
yicuncIIeHue (pyHKIH 0JJHOTO BriroHeHNe NpakKTUYECKOT0 3aJaHUs
MIEPEMEHHOI0

Pazoen VIII. ®ynKkuyoHanbHbIE VYK-1 [loaroToBKa K TEOPETUYECKOMY OIPOCY.
I10CJICI0BATEILHOCTH H PAJIbI BbInosHEHNE IPAKTUYECKOTO 3a/1aHus
Pazoen IX. TuddepenuuansHoe YK-1 [loaroToBKa K TEOPETUYECKOMY OIPOCY.
HCUUCICHHE (YHKIHIIT MHOTHX BbInosHEHNE TPAKTUYECKOTO 3a/1aHus
IIEPEMEHHBIX.

IIpoMe:xxyTOoyHast aTTecTanus YK-1 DK3aMeH

1.5. Onucanue nokasartesei hopMHUPOBAHUSI KOMIIETEHITUH

Kon
KoMIIeTe
HIMH

IInanmpyemble pe3yabTaThl 00y4eHus (II0Ka3aTeH)

VK-1

3HATh: OCHOBHBIC IOJIOKEHHSI TEOPHUU TPENENOB U HEMPEPBIBHBIX (DYHKIIHIA;
MU GepeHMaIbHOr0 U UHTErPalbHOI0 HMCUYUCIEHUS (QYHKUMH OJHOro H
HECKOJIBKUX TIEPEMEHHBIX; TEOPHH YHWCIOBBIX M (YHKIMOHAJIBHBIX PSIOB;
TEOPUM MHTErpaJioB, 3aBUCSILUX OT MapaMeTpa; TEOPUM HEABHBIX (PyHKIMH U
e€ MPUIIOKEHUH K 3a/1a4yaM Ha yCJIIOBHBIM SKCTPEMYM; TEOPUU TIOJIS.

'YMeTh: pemaTh OCHOBHBIE 3aJjaud Ha BBIYUCIIEHHWE NpeNenoB (YyHKUUH, HX
Qg epeHIMpoBaHue U UHTETPUPOBAHUE, HAa BBIUMCIEHUE WHTErpajoB, HA|
[paziokeHue QYHKIMH B psAbl, HA HAX0XACHUE HAaHOOJIbIIEro ¥ HAaUMEHBILIETO
3HaYeHUI QYHKIMI B 00JIaCTAX U HA MOBEPXHOCTSIX; OMPEIENIATh BO3MOKHOCTY
[IPUMEHEHHS METOJI0OB MaTeMaTH4ECKOI0 aHaJIn3a Ul MOCTAHOBKH U PELICHUS]
KOHKPETHBIX TEOPETUYECKUX U MPUKIIATHBIX 3a7a4.

lIMeTh HaBBIKM (IPUOOPECTH OIBIT) MCHOJIb30BAHUS CTaHJAPTHBIX METOAOB U
MOJIEJIE MaTeMaTH4eCKOro aHaliu3a M UX [PUMEHEHHMS K PEIICHHIO

TCOPCTUYCCKUX W IIPUKIIAIHBIX 3aJa4.

1.6. Kputepuu onieHuBaHUsI KOMIIETEHIIMII HA Pa3HbIX ITanax ux (GOpMHUPOBAHHUS

Bup y4yeoHoii padoThl KoimnuecrBo 0a110B

OdopMneHre KOHCIEKTOB JIEKIIMOHHBIX M TPAKTHUYECKUX 3aHATHH, 90 30
paboTa Ha MPAKTUIECKHUX 3aHATHIX
BrinmonHenue caMocToaTenbHOM paboThl (MCCIea0BaTEIbCKUX, 10 30
MTPAKTUICCKHIX, METOJIMICCKHUX 3aaHHH )
Dk3aMeH (TeCTUPOBaHUE) 40
HTroro: 100 100

Bua Tekyueii yueoHoii padorst 300 KosmnuectBo 02108

1 TpumecTp (3a4er)

PaboTa Ha MpaKTHYECKUX 3aHATHSIX 16

Teopernueckuii otyer 1 10

Teopernueckuii oT4eT 2 10

Teopernueckuii otuer 3 10

[TpoBepounas pabota | 10

[TpoBepounas pabora 2 10

[TpoBepounas pabota 3 10

3adeTHas pabota 24




HToro 3a cemecTp 100
3 TpumecTp (3K3aMeH)

PaboTta Ha MpakTUYECKUX 3aHATHIX 12
Teopernueckue otuersl 4-5-6 24
ITpoBepounas pabora 4-5-6 24
WupuBuyanbHOE 3aaHHE 10
DK3aMeHaIMOHHAs paboTa 30
HToro 3a cemecTp 100

HakonurteabHas cucremMa Ol¢cHUBaHu 110 100-0aaabHOM mIKaJIe

Yerbipexoa-
JIbHasi
cucrema
OlleHUBAHUS
IK3aMeHa

100-6a11n
Has
HKAJIA

BykBeHHas1 HKAJIa, COOTBETCTBYIOIAS
100-6anabHOI HKAJIE

Cucrema
OLICHUBAHUSA
3ayera

O1mmuHO

90-100

A — OTJIMYHO — TEOPETHUYECKOE COJIEPIKAHKE Kypca
OCBOCHO TOJIHOCTHI0, 0€3 TPo0eIoB; HEOOX0IUMbIE
[PAKTUYCCKHE HABBIKA PA0OTHI C OCBOCHHBIM
MaTepraioM c)OPMUPOBAHBI; BCE
[PEyCMOTPEHHBIC IPOTPAMMO 00yYeHUS
y'-Ie6HI)Ie 3aJaHus BBIITOJIHEHBI, KAYECTBO UX
BBITTOJIHCHHS OIICHEHO YHCIIOM 0aJlioB, OJIU3KUM K
MaKCUMaITbHOMY

Xoporo

83-89

B — oueHb XOpOIIO — TEOPETUYECKOE COIEPIKAHUE
Kypca OCBOEHO MOJHOCTBIO, O€3 IPO0OEoB;
HE0OX0JUMbIE TPAKTUUECKHUE HABBIKU pabOTHI C
OCBOEHHBIM MaT€pHaIOM B OCHOBHOM
c(hOpMUPOBaHBI; BCE MPETYCMOTPEHHBIE
porpamMMoil o0ydeHus: yueOHble 3a1aHUs
BBHITIOJTHEHBI, KAYECTBO BBIITOJIHEHUS OOJIBIIIMHCTBA

113 HUX OLICHCHO YHCJIOM 6ann013, OJIM3KUM
K MAKCUMAJIbHOMY

Xoporio

75-82

C — X0poI110 — TEOPETUUECKOE COJIepKaHue Kypca
OCBOEHO TIOJTHOCTBIO; HEKOTOPBIE MTPAKTHYECKHE
HaBBIKU Pa0OTHI C OCBOCHHBIM MaTepHaIOM
c(OpMHUPOBAHBI HEOCTATOYHO; BCE
IpeIyCMOTPEHHBIE IPOrpaMMOit 00yUeHus
y4eOHbIe 3a/IaHVsI BBITIOJTHEHBI, KA4eCTBO
BBINOJIHEHUS HU OJTHOTO M3 HUX HE OLIEHEHO
MUHHMAaJIHHBIM YHACIIOM 0aJlTOB, HEKOTOPHIE BUJIBI
3aJJaHUI BBITTOJIHEHBI C OIIMOKaAMHU

VY noBierBo-
PUTENBHO

63-74

D — ynoBneTBOpUTEIHHO — TEOPETUUECKOE
coJiepKaHNe TUCIUITIIMHBI OCBOGHO YaCTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE00X0/IMMBbIE MPAKTUUYECKNE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMUPOBaHBI; OOIBHIIUHCTBO
PEIyCMOTPEHHBIX IPOTPAMMO 00YUICHUS

y‘-IC6HI:IX 3aﬂaHHI>'I BBIITOJIHCHO, HCKOTOPLIC
U3 BBIIIOJITHCHHBIX SaﬂaHI/If/’I, COACpIKaT OIIHOKH

3aureHo




VYnosnerBo-pu | 50-62 E — mocpencTBeHHO — TEOpETUUYECKOE
TEITBHO coJiepKaHue Kypca OCBOGHO YaCTHUYHO;

HEKOTOPBIC MPAKTHUECKUE HABBIKU PAOOTHI
He ¢(hOpMHUPOBAHBI, MHOTHUE MTPELyCMOTPEHHBIE
porpamMmoii o0y4eHust yaeOHbIe 3a1aHuUs
HE BBIMIOJIHEHBI JTHOO KaYECTBO BBIMOTHCHHUS
HEKOTOPBIX M3 HUX OIIEHEHO YMCIIOM 0aJlIOB,
OJIN3KUM K MUHUMAJIBHOMY
HeynosnerBo- | 21-49 FX — Hey10BIETBOPUTEILHO — TEOPETUUYECKOE

PHUTEITHHO coJiepKaHue Kypca OCBOGHO YaCTHYHO; He 3aureno
HEOO0XOIUMBIC TPAKTHYECKUE HABBIKU PAOOTHI
HEe COPMUPOBAHBI; OOJIBITUHCTBO
MPEyCMOTPEHHBIX TPOTrPaMMON 00yUYCHHS
y4eOHBIX 3aJIJaHHI HE BBITOIHEHO JTHOO0 Ka4eCTBO
WX BBITMIOJIHEHUS OIICHEHO YKMCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAIIEHOMY; TIPH
JIOTIOJTHUTEIIBHON CaMOCTOSITEIIbHON paboTe HaI
MaTepHaIOM Kypca BO3MOKHO TTOBBIIIICHHUE
Ka4yeCTBa BBIOJHEHHsI YUCOHBIX 3a1aHUI
HeynoserBo- 0-20 F — Hey1OBIETBOPUTEILHO — TEOPETHUECKOE
PUTEIIEHO CoJIepKaHUe Kypca HE OCBOCHO; HEOOXOIUMBIC
MIPAKTUYECKUE HABBIKUA PAOOTHI
HE C(OPMHPOBAHBI; BCE BHIITOJHEHHBIC YUeOHBIC
3aJlaHus cOJepKaT rpyOble olnOKH,
JOTIOTHUTEIbHAS CaMOCTOSTeNbHAs paboTa Haj
MaTepHajioM Kypca He TIPUBEIET K KaKOMY-JIH00
3HAYUMOMY TMOBBIIIEHUIO KAYECTBA BHIMOTHEHHUSI
y4eOHBIX 3aJaHuI

2. KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA
2.1.OueHoYHbIE CPeICTBA TEKYIEro KOHTPOJIsI (TUIIOBbIE)
Bonpocsl 17151 TeOpeTHYECKUX OIIPOCOB:
Tema 1. Muootwcecmeso oeticmeumenbHbIX Yucen

1. Yro mpuHATO MOHMMAaTh Moja MHOXecTBoMm? IlpuBemuTe MpUMEpHI
MHOKECTB.

2. Y10 Ha3bIBAETCA [OIMHOKECTBOM JAHHOTO MHOXKECTBA?

3. Kakune MHOXeCTBaA HAa3bIBAIOTCS PABHBIMU?

4, TTOHATHSA KOHEYHOTO U OECKOHEYHOIO MHOYKECTB.

5. Yro o3HAYaeT B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXIY JBYMSI
MHO>KECTBAMHU?

6. CosnamaroT 1 MHOXKecTBa a, b, ¢, d, eun a, c, e, d, b?

1. VKakuTe,  Kakhe W3  HIDKENEPEUUCICHHBIX MHOKECTB  OyayT

KOHCYHBIMH, U KAKHEC — 6CCKOHCT-IHBIMI/IZ
a) MHOXXECTBO CTY/JI€HTOB JaHHOTO MHCTUTYTA; O)
MHOXCCTBO IMCJIbIX OTPHULATCIBbHBIX YHCCII, B)
MHOXCCTBO KOpHCI\/’I JaHHOI'O MHOI'OYJICHA,
') MHOXKECTBO BCEX MPSMBIX, KOTOPBIE TPOXOIAT Yepe3 3aJaHHYIO TOUKY.
8. O0Opa3yiiTe Bce BO3MOXHBIC MTOJIMHOKECTBA JAHHOTO MHOXeECTBA a, b, ¢, d, e.
9. Kakwe urciia Ha3pIBalOTCS HATYPAJIbHBIMU?



10. Kakwue uncna HazpiBaroTcs meabiMu? O0IagaeT Jid CBOMCTBOM TUIOTHOCTH
MHOYECTBO IIEJIbIX YnCeI1?

11. Kakue uncia Ha3bIBatOTCS pALlMOHAIBHBIMU?

12. Kakwue yrcna Ha3bIBalOTCA uppanonanbHsiMu? [lpuBenuTe mpuMepsl.

13. MHOXECTBO JIEHCTBUTEILHBIX YHCEII M €TO OCHOBHBIC CBOMCTBA.

14. Axcuoma HerpepbIBHOCTU MHOXKECTBA JIEUCTBUTEIIbHBIX YHCEIL.

15. Yro Ha3bIBaeTCS MOAYJIEM IEHCTBUTENHLHOTO Yncia?

16. Hanummre HepaBeHCTBA, CBSI3bIBAIOIINE MOYJb CYMMBI U PA3HOCTH JIBYX

YHCEJ C CyMMOU M pa3HOCThIO UX MOYJIEH.

17.TloHsTe YMCIIOBOTO MHOKECTBA. [ [prMephbl YUCIOBBIX MHOYKECTB.

18. [laiite ompeneneHUE HIDKHEW U BEpPXHEW TpaHUI] YHCIOBOTO
MHOYKECTBA.

19. Kakoe 4uncIoBO€ MHOXXECTBO HAa3bIBACTCS OTPAaHHYEHHBIM CHHU3Y
(cBepxy)? IlpuBenure npuMepsHI.

20. Kaxkoe uncioBoe MHOXECTBO Ha3bIBaeTcsl orpannueHHbIM? [IpuBenuTe
TIPUMEPHI.

21. ChopmynupyiiTe MpU3HAK OTPAHUICHHOCTH YHCIOBOTO MHOXKECTBA.

Tema 2. @ynxyuu 00HOU nepemeHHOU.

22.Copmynupyiite onpeneiaeHue PyHKIIMU OTHON TIEPEMEHHOM.

23. OOnacte ompeaeleHUs W 00JacTh 3HAYCHHH (DYHKIIUHM  OJHOM
IIEPEMEHHOM.

24. JlaiiTe onpenenenue rpaduka QyHKIIMH OJTHON IIEPEMEHHOM.

25.  Yro 3HauUT 331aTh (QYHKIHIO OJHOM nepeMeHHOon? CrocoObl 3a1aHus
GbyHKIMM OTHON MePEMEHHOM.

26. JleiicTBust HaJ (PYHKIUSIMHU.

27. JlaifTe onpeeneHne KOMIO3UIIMHY IByX QyHKIwiA. [I[puBeauTe mpumMepsl.

28. TToHsATHE YKNCIIOBOI ITOCIENA0BATEILHOCTH.

29. IloHnaTHe MOHOTOHHOU (DYHKITHH.

30. [ToHsITHS Y€THON M HEYETHOUN (DYHKITHI.

31. IloHsiTHE TIEpUOIUYECKON (DYHKITUH.

32. OcHOBHbIE 3JIEMEHTapHbIe (PYHKIIMH, UX CBOMCTBA U rpaUKH.

33. DnemeHTapHbIe Tpeodpa3zoBanus rpadukoB GyHKITUH.

Tema 3. Ilpeoensi.

X

34.ChopmynupyiTe omnpeaeacHue - OKpPECTHOCTU TOYKH Ha YHUCJIOBOM

npssMoi. UTo Takoe IpOKOJIOTas R

MIPSIMOU.
35. JlaiiTe onpeneneHue MpeaeIbHON TOYKA MHOYKECTBA.
36.1TonsiTue npeaena GpyHKIUUA B TOYKE U €70 TEOMETPUUYECKUNA CMBIC]L.
37.I1epBolii 3aMevaTeIbHBIN TIPEIEI.
38.ChopmynupyiiTe TeopeMy O €IUHCTBEHHOCTH IIpejea.
39. ChopmynupyiiTe TEOpEeMy 0 IPEIeTLHOM MTEPEX0IE B HEPABCHCTBAX.
40. Chopmynupyiite TeopeMy O MpeaeIie MPOMEKYTOUHON (HyHKIIUU.

OKpPECTHOCTb TOYKH Ha YHUCJIIOBOM



41. Cdopmynupyiite TeopemMy 00 OrpaHMUEHHOCTH (PYHKIIMH, UMEIOIIEH
KOHEYHBIN MpeJIelL.

42 .Tlpenenbl CyMMbl, pa3HOCTH, TPOU3BEICHUS U YaCTHOTO ABYX (DYHKITHIL.

43. Tlpenen GyHKIIUH IIPU apTyMEHTE, CTPEMSIIIEMCSI K 0.

44 Tlpenen ynCIOBOM NOCIE0BATENBHOCTH.

45.beckoHe4HO MaJble YHKIIMU U X CBOMCTRA.

46. beckoneuno Oouspimve (YHKIMA U OCCKOHEUHBIE  IPECTbI.

47.ChopMynupyidTe TEOpeMy O CBS3M TIOHATHS OECKOHEYHO OOJIBIION
(GYHKITUY C TTIOHATHEM O0€CKOHEYHO MaJloi (PyHKITHH.

48. Beluucienue npejena CyMMBbl, pa3HOCTH, TPOU3BEICHUS U YACTHOTO JIBYX
GbyHKIMNA B 0COOBIX CITydasiX.

49.OkBUBaJICHTHbIE OECKOHEYHO Maible (YHKIMHA W BBIYHCICHHE C UX
MIOMOIIBIO TIPEIEIIOB.

50.Onpnoctoponnue npeaensl ¢pyHkuil. ChopmymupyiiTe TeopemMy O CBSI3U
MOHSTUN OTHOCTOPOHHUX MPEAEITIOB C MOHITHEM OOBIYHOTO TIPE/Iea.

51.TouHble TpaHMIIBI YUCIOBBIX MHOXECTB. ChopmynupyilTe TEOpeMbl O
CYIIECTBOBAHUM TOYHON BEPXHEU U TOYHOU HUKHEH IPAHULL.

52.ChopmynupyiiTe TEOpeMbl O CBOWCTBAX TOYHONH BEpPXHEW W TOYHOMN
HUKHEH TPaHUIl YUCIOBBIX MHOMXECTB.

53.ChopmynupyiiTe  Teopembl O TIpeleie  MOHOTOHHOW  YHCIIOBOM
rocie1oBaTenbHOCTH. Teopema Beliepuurpacca.

54.Yucno e. ChopMynupyiiTe TeOpeMy 0 BTOPOM 3aMedaTeIbHOM TIpeieie.

55. ChopmynupyiiTe TEOPEMBI O TPETHEM, YETBEPTOM U MISATOM 3aMeYaTelIbHBIX
npejenax v CiaeICTBUS U3 HUX.
Tema 4. Henpepvisnocms (hyukyuu.

56.Chopmynupyiite onpeeneHne HeMpepbIBHOW (GYyHKITUH B TOUKE.

57. CdopmynupyiiTe TEOpeMbl O HENPEPHIBHOCTH CYMMbI, Pa3HOCTH,
MIPOM3BENICHHUS M YaCTHOTO JIBYX HEMPEPHIBHBIX B TOUKE (PYHKIIHA.

58. Chopmynupyiite 0 HEMPEPHIBHOCTH KOMIO3HUITNH ABYX (QyHKITHIA.

59. OTHOCTOPOHHSISL HEMPEPHIBHOCTH (DYHKIIMU B TOUKE.

60. laiiTe onpenenenue To4Uku paspbiBa ¢pyHKuuU. Knaccudukamus Todyek
paspbIBa.

61. OqHOCTOpPOHHME TIPEIETTHl MOHOTOHHBIX (DYHKITHI.

62. ChopmymupyiiTe TeOpeMy O TMPOMEKYTOUHBIX 3HAYEHUSX HEMPEPHIBHON
byHKIUY.

63. ChopmynupyiiTe orpenenaeHue moAnociae10BaTeIbHOCTH.

64. Chopmymupyiite bonbiiano-Beiiepmrpacca.

65. Chopmynupyiite Teopemsl BeiiepmiTpacca o HENpepbIBHOM Ha OTPE3Ke
byHKIMY.

Tema 5. IlpouzeooHas pyrKyuu 0OHOU NEPeMeHHOI.

66. Chopmynupyiite onpeiescHue mpou3BOAHON (PyHKITHH.

67.Kakas pynkuus Ha3siBaeTcs qudpepeHupyemoit B Touke?



68. Cdopmynupyiite TeopeMy 0 cB3U AU depeHIUpyEeMOCTH (QYHKIUU B
TOUKE C €€ HePEPHIBHOCTHIO B 3TOM TOUKE.

69. [aiite ompezneneHusi KacaTeabHOM U HOpMaiu K rpaduKky QyHKIHHA B
TOUKE.

70.Chopmynupyiite TEOpeEMY 0 reOMETPUYECKOM CMBICTIE
nuddepennupyeMocTy GYHKIIUN B TOUKE.

71. TlpousBojgHasi CyMMbI, Pa3HOCTH, NPOU3BEJIECHUS W YACTHOTO JBYX
GyHKIHIHA.

72.ChopMmynupyiiTe TeOpeMy 0 IPOU3BOTHON KOMIO3UIIUH JBYX QYHKITHI.

73. IIpon3BoiHBIC DJIEMEHTAPHBIX (PYHKITUH.

74.ChopmynupyiTe TeOpeMy O MIPOU3BOHOM 00paTHON (PYHKIIUH.

75.'unepOonnueckre GyHKIUU U UX MPOU3BOHBIE.

76.1Tapamerpuueckuii crocod 3amanus ¢pyHkiuu. ChopMynupyite Teopemy
O MPOU3BOAHON MapaMeTpUUECKH 3aJaHHON (DYHKIUU.

7. SBngercs v HENMPEPBIBHOCTh ()YHKLIHUH B JAHHON TOUYKE JOCTATOYHBIM

ycaoBueM quddepentupyemoctu? OTBeT 000CHOBATH C TOMOIIIBIO TPUMEpA.

78. MOKeT U CyIIECTBOBATh 1) 7 (x0) , €CJIN HE CYIIECTBYET f(x)
' (-‘Jc})?

Tema 6. /lugppepenyuan ¢hyuxyuu 0oHot nepemeHHou

79.Chopmynupyiite  ompenencHue auddepeHimaia QyHKIUA  OTHOM
IIEPEMEHOM.

80.CdopmymupyiiTe TeopeMy O T€OMETpUIECKOM cMbicie muddepennnana
(GyHKLIMH OAHOW MEPEMEHOM.

81.B yem cocTouT MexaHMUYecKWd cMbIch auddepeHnrana QyHKIUH?

82.Chopmymupyiite Teopemy o guddepeHIHaTe CyMMBI, Pa3HOCTH,
TIPOU3BEICHUS M YaCTHOTO ABYX (DYHKITHH.

83. Chopmymupyiite TeopeMy o auddepeHiimaie KOMIIO3HIINH ABYX (PYHKITHI.

84. [luddepenimanbl BHICIIMX MOPSIKOB.
Tema 7. Ocnosuvle ceolicmea oOugppepenyupyemvlx @yHKyut u ux
npuMeHeHue.

85. [laiiTe onpezenenus Bo3pacTarorieit (yobiBaroIeil) pyHKIuu B TOUKE.

86. ChopmynupyiiTe TeOpeMy O BO3pacTaHUH U YObIBAHUHU (DYHKITUHU B TOUKE.

87. Chopmynupyiite Teopemy Depma.

88. Chopmynupyiite Teopemy Poss.

89. Chopmynupyiite TeopeMy Jlarpanxa.

90. Chopmymnupyiite Teopemy Korm.

91. CdopmynupyiiTe TeopemMy O JIOCTATOYHOM YCIOBUM MOHOTOHHOCTH
(GyHKIHUU Ha TPOMEKYTKE.

92.laliTe ompeaelieHME TOYKEe MakcuMyma (MUHUMyMa) (QYHKIIUH.

93.ChopmynupyiiTe TeopeMy O HEOOXOIUMOM YCIOBHUU CYIIECTBOBAHUS
sKCcTpeMyMa (DYHKIMH OJTHOM ITePEMEHHOM.



94. ChopmymupyiiTe TE€OpeMy O TIEPBOM W BTOPOM JTOCTATOYHBIX YCIOBHSIX
CYIIIECTBOBAHMS SKCTpeMyMa (DYHKIIMU OJTHOM MEPEMEHHOM.

95. Hampasnenue BoITYKJIOCTH rpaduka pyHKIuH. Touku neperuda rpaduka
byHKIHH.

96. HeBepTukanbHble aCUMIITOTHI Fpaduka QyHKIIUH.

97. Packpsitie Heonpeenennocteit Tuma L0 u L) ¢ momomipio npapuna

Jlonurans.
98.Cxema uccrnenoBanus GyHKIIMH U TIOCTPOCHHE €€ Tpaduka.
Tema 8. Heonpeoenennuiii unmezpa.
99. JlaiiTe onpenenenre nepBooodpa3Hon PyHKIINH.
100. Cdopmynupyiite TeOpeMy 0 IEpBOOOPa3HON (HYHKITHH.
101. TlonsiTHe HEONPEIEICHHOTO HHTETpaIa.
102. Cdopmynupyiite OCHOBHBIE CBOMCTBA HEONPEICTICHHOTO HHTETpaa.
103. TaGnuiia OCHOBHBIX HEOIPEACIEHHBIX HHTETPAJIOB.
104. Cdopmynupyiite TeopeMy 00 HHTETPUPOBAHUH T10 YACTSIM.
105. Cdopmynupyiite TeopeMy O 3aMeHE MEPEMEHHON B HEOIPEICIICHHOM
UHTErpae.
106. HuTterpupoBaHue MPOCTEUIINX TPOOEH MEPBOrO U BTOPOTO TUIIOB.
107. HWHTerpupoBaHHe MPOCTEUITUX JPOOEH TPETHETO THIIA.
108. HuTerpupoBanue MpoCTEHIINX qpoOei 4eTBEPTOro THIIA.

dx ( z j
109. Beruuciute MHTETpal I xP4px+g’ N 4 4

j- dx .

pE
x2+px+q \ 4 CBEJISl €T0 K TAOJUYHOMY.

fd—x:(q—E {:{])J

110. Bsruucnure MHTErpal x2+px+a 4
dx v ol
_I- el > : (q T ::" {])J
xP+px+g A 4 CBEJIS €TO K TAOJTUIHOMY.
adx adx
111. Beluuciamre  HMHTErpan =~ «x%+px+g” Jx®+px+g, CBEOd €ro K
TaOJIMIHOMY .

112. HWaTerpupoBaHue MPaBUIHLHON PAIIMOHATLHON (PYHKITHH.

113. HuTerpupoBaHue HEMPABUILHOU pAlIMOHATLHON (PYHKIIHH.

114. WHTerpupoBaHre TPUTOHOMETPUUYECKUX BHIPAKEHUH.

115. HHTerpupoBaHue BbIPAKEHUMN, COACPIKAITIX PATUKATIBL.

116. Kakyioo MOACTAaHOBKY HY>KHO BBINOJHUTH JJIS  PallMOHAIM3AIIH

I/IHTerpanafR l:ﬁ-"x, v 1) dx [R (i"'l’a Y, 1) dx o
117. VYkaxkuTe palMOHATU3UPYIONIYI0 MOJACTAHOBKY JUIs  MHTerpana

nlaxsg n laxsf
[R (,L'  — )dfo (x e )dx

¢ *\i Fr+d *\i Yx+b




Tema 9. Onpeoenennniii unmezpan.

118. PasOuenue orpeska. Panr pazouenus. Unterpanbuas cymma. [lonstue
OTIpPEIENIEHHOTO NHTETpaa.

119. 3agaum, mpUBOIAIINE K TIOHITHIO OMPEICICHHOTO HHTErpaa.

120. CdopmynupyiiTe TeOpeMy 0 HEOOXOIUMOM yCIOBUH UHTETPUPYEMOCTH
GyHKIHH.

121. Cymwmsl [lapOy u uX CBOMCTBA.

122. Kpurepuii UHTETPUPYEMOCTH (DYHKITHH.

123. JlocTaTouyHbIE YCIOBUS HHTETPUPYEMOCTH (DYHKITUH.

124. CdopmynupyiTe OCHOBHBIE CBOMCTBA OINpE/IeICHHOTI0 HHTETrpaa.

125. Cdopmynupyiite Teopemy o hopmyie Horotona — JleiOnura.

126. Chopmymupyiite Teopemy 00 WHTETPUPOBAHMHM [0 4YacTsIM B
OTIpeIeTICHHOM MHTETpaIe.

127. Cdhopmynupyiite TeOpeMy O 3aMeHe IepeMEHHON HHTETPUPOBAHUSL.

128. HuTerpaiibl 4eTHBIX U HEYETHBIX (DYHKIIUN MO OTPE3KY C CEPETUHOMN B
HYyJIE.
Tema 10. Ilpumenenue onpedenenno2o unmezpaid.

129. CdopmynupyiiTe Teopemy O IUJIOMAAA KPUBOJIMHEWHON Tparenuu.
Cnencrausl.

130. CdopmynupyiiTe TeOpeMy O ILTOIIA I KPUBOJIUHEHHOTO CEKTOPA.

131. CupsmisieMocTb U JjIMHA II0CKOoH KpuBoi. CHopMyIupynTe TeOpeMy
Kopnana.

132. BeluncneHue IIUHBI TJIAIKOW KPpUBOH (OIpeIeNICHHE TIIaKOH KPUBOM,
TEOpeMa O JJIMHE IIaJKOW KPUBOIL).

133. BrluucieHue ANMHBI TIAOKOM KPUBOW, 3aJaHHON B JEKapTOBBIX
KOOpAMHATAX, U KPUBOM, 3a/IaHHOM B MOJIIPHBIX KOOPAUHATAX.
Tema 11. Hecobcmeenuvie umnmezpanvl ¢ OECKOHEUHbLIMU Npedeamu
UHMeSPUPOBAHUSL.

134. CdopmynupyiiTe onpeaeneHne HecoOCTBEHHOTo nHTerpana 1-ro pona c
OECKOHEYHBIM BEPXHUM TIPEIEIIOM OT HEMPEPHIBHON (YHKITHH.

135. Cdopmynupyiite onpeneneHue HecoOOCTBEHHOTO uHTerpana 1-ro poga c
OE€CKOHEYHBIM HI)KHUM IPEIeTIOM OT HEMpPephIBHON (DYHKIIUU.

136. Kakoit  HECOOCTBEHHBIN WHTETpal  Ha3biBaeTcs  abCOIIOTHO
cxoaAmmMcs?

+o0 dx
137. VkaxwuTe, I Kakux 3HaueHWd mapamerpa Z ¢ wmHTerpan fa i
9

+c0dx
-'ra x7, (@a>0)(a>0) gpugercs CXOISIINMCS, a IJIs1 KAKMX 3HAYEHUH —
PaCXOSAIITUMCST HHTETPAJIOM.
138. CdopmynupyiiTe orpeneneHe ocTaTka HecOOCTBEHHOTO HHTETpaa.
139. CdopmynupyiiTe TeopeMy 00 OCTaTKE HECOOCTBEHHOTO MHTETpaIa.



Tema 12. Mucnossie psowi.

140. Tlonsatue uncmoBoro psaa. CXOAAMUKACS YUCIOBON PSIT M €r0 CyMMa.
Teopema 0 reoMETpUIECKOM pSTIE.

141. Haiinure cymmy psia La=1(5/8)" 2521 (5/8)"

142. Teopema O CJIOXKEHHH CXOJSIIMXCS YHUCIOBBIX psyoB. Teopema 00
YMHOXKEHHH CXOJISIIIIETOCs] YUCIOBOTO Psijia HA YKCIIO.

143. Ompenenenue ocTaTka YHCIOBOTO psma. Teopembl 00 oOcCTaTke
CXO/ISILIETOCS YHCIOBOTO Psifa.

144. Heo06xoauMoe yCI0BHE CXOAUMOCTH YUCIOBOTO psfa. [ 'apMOHUYEeCKUi
psm.

145. TlonoxuTenbHble  4YHMCIOBbIE  psanbl.  Kputepuii  cxoaumocTu
TIOJIOKHUTEIBHBIX PSJIOB.

146. CpaBHEHUE MMOJOKUTEITHHBIX PSAIOB.

147. Tlpuznaku Komm u Jlanambepa cXoIUMOCTH MOJI0KUTEIBHBIX PSIOB.

148. HHuTerpanbHbI MPU3HAK CXOJUMOCTH TMOJOKUTEIBHBIX PSAJIOB U €r0
npumeHeHue. Teopema 00 0000IIEHHBIX TAPMOHUYECKUX PSIaX.

149. 3nakouepemyrouuecs PAIBL. Teopema Jleitbnuia 0
3HAKOYEPEYIOIINXCS PsIaX.

150.  AOcoisoTHasi W yCJIOBHAasl CXOAMMOCTH psiyioB. [lonoxxurenbHas u
OTpHIIaTEeNbHAS YaCTH YHCIOBOTO Psjia.

151. Ilpusnaku JamamOepa u Komm abCOMOTHON CXOUMOCTH YHCIOBOTO

psana.
Tema 13. @ynxyuoHanvHvie NOCIEO0BAMENLHOCMU U (DYHKYUOHATbHBIE
PpAObL.

152. OyHKIUOHATBHAS  MMOCIEA0BATENLHOCTE. OO0JacTh CXOAUMOCTH U

npenenbHas QyHKITHS.

153. ®yukuuoHanpHbie psaAbl. OOJACTH CXOAUMOCTH M TpENebHAs CyMMa
GyHKIIMOHATIBLHOTO PAJIA.

154. PaBHOMepHas cXOAUMOCTh (YHKIIMOHAIBHOU MOCJIEIOBATEILHOCTH U
(GyHKIIMOHATIBLHOTO PAJIA.

155. Cdopmynupyiite Teopemy Beiiepitpacca 0 paBHOMEPHON CXOIUMOCTH
(GyHKIIMOHATIBLHOTO PAJIA.

156. HeoOxoauMoe M AOCTaTOYHOE YCIOBUS PaBHOMEPHON CXOAMMOCTHU
(GYHKITMOHATBHBIX PSAIOB U (QYHKIIMOHAIBHBIX TIOCTIEI0BATEIHBHOCTEH.

157. CBoiicTBa paBHOMEPHO CXOASIIUXCS (PYHKIIMOHATIBHBIX PSIOB.
Tema 14. Cmenennvie psovl. Paznooicenue ¢hynkyuii 6 cmenenuvle psobi.

158. TlonsATHE CTENEHHOTO psa.

159. Cdopmynupyiite Teopemy Abesnst 00 MHTEpBaJIe U panyce CXOAUMOCTH
CTETIEHHOTO pAJa.

160. CdopmynupyiiTe TeopeMy O paBHOMEPHON CXOJUMOCTU CTETIEHHOTO
psiza.

161. CdopmynupyiiTe CBOICTBA CTETIEHHBIX PSIOB.

162. PaznoxeHue QyHKUMU B CTEIICHHOMN P



163. Cdopmynupyiite TeOpeMy 0 €IUMHCTBEHHOCTH Pa3ioKeHUs (PYHKITUN B
CTEIICHHOM PS/I.

164. ®opwmymna Teitnopa.

165. Cdopmynupyiite TeopemMy 00 yCIOBUU CXOAUMOCTH psifa Teitnopa.

; x

166. Cdopmynupyiite Teopemy O pa3loKEeHHH (YHKIUU f)=e" 4
CTETICHHOM PSI.

167.  Coopmyiupyiite TeopeMy o pasinoxeHnd QyHkipm () =sinx g
CTEIICHHOM PS/I.

168. Copmymupyiite TeopeMy o pasnoxeHun QyHkuum /(X)) =S¥ g
CTETICHHOM Ps/I.

169. CdopmynupyiiTe TeopeMy O pasioXeHUU (YyHKIIUU f(x)=n(1+x)

CTETICHHOM Ps/I.

B

170. Cdopmymmpyiite TeopeMy o pasiokennn (yukuun J (X)=arcigy g

CTETICHHOM Ps/I.
o A\
171. CdopmynupyiiTe TeopeMy O pasioXeHUU (yHKIIUU J)=(1+x)
OMHOMUAJILHBIN PSI.
Tema 15. Tpuconomempuueckue psovl. Pso @ypuve.
172. TpuroHomerpuyeckas cucremMa QYHKIUA U €€ OpPTOTOHAIBHOCTb.

[Ipumep OpTOroHaIbHOM CUCTEMBI (PYHKIUH.
173. Kaxue w3 cnemyiommx map Qymxmmii J () fG0 900 g(x)

B

OPTOTOHAJILHBI HA MPOMEXYTKE -1 [-1.1]; a) fX)=xf(x)=x y
g(0) =x*-1g(x) =x*-1, 6) F)=xf)=x , gx)= e |
g =x"-1. 5 fFO) =3 f(X) =x* yg(O) =x"-1g(x) =x°-1,

174. TloHsATHE TPUTOHOMETPUUYECKOTO PAIA.

175. Jlaiite onpenenenue psga Oypee.

176. KommiekcHas popma psima Oypee.

177. CxomumocTs psina ypse. Teopema Jlupuxiie.
178. Psapl mo KOCMHYCaM U CHHYCaM.

179. Hanummnre dpopmyisl i ko3pduuuentos psaga Pypee GyHKINN Fx)
f (-5), Pa30KEHHOW B 3TOT PsAJ B MPOMEXKYTKaX: a) [-mr]l-mm ]; 0)

[-LU[-L1]

180. Hamwmmmurte psng dypre Heu€THOU GyHKIIMH ff ('1‘:), 3aJaHHOM Ha

MPOMEKYTKE [-mr][-m 7],



Tema 16. DyHKyuu HECKOIbKUX NepemeHHblX. Buvluucienue uacmuuvix
NPOU3BOOHBIX BbICUUUX NOPAOKOE DYHKYUU HECKONbKUX NePEMEHHBIX

181. ®ynkums nByx mnepemeHHbIX. OOnacTh ompeneiaeHuss U 00JacTh
3HaUCHUUW (QYHKIIUU JBYX MEepeMeHHbIX. DyHKIUSI  HECKOJIbKHUX
NepEMEHHBIX.

182. CmnocoOsl 3aganus QyHKIMY ABYX NepeMeHHbIX. [ paduk QyHKIIMMU 1BYX
MIEPEMEHHBIX.

183. IIpenen hyHKIMU NBYX NEPEMEHHBIX.

184. HenpepbIBHOCTb B TOUKE (DYHKIIUU ABYX NEPEMEHHBIX.

185. YacTHbie npou3BoHbIe HYHKIIUA HECKOJIBKUX MEpeMEHHbIX. YacTHbIE
MPUPAIIECHUS U YaCTHBIC TPOU3BOAHBIC (DYHKIIMH IBYX IIEPEMEHHBIX.

186. @yHKIH ABYX MEPEMEHHBIX, TU(PepeHupyemMas B TOUKe.

187. Tlomusni guddepennnan GyHKINN B TOUKE.

188. Heobxommmoe © moctaroyHoe ycioBusi — IudepeHInpyeMOCTH
GyHKINA TBYX ITEPEMEHHBIX.

189. [IpousBognas u nuddepeHnran CIOKHOM  (PYHKIHHA  JBYX
NIepEMEHHBIX.

E dz

190. 3BamummuTte GopMyny IS TPOU3BOTHOW &v év  CIOXHOW (DyHKIHUU

z=z{uv), u=ulx,y), v=v(xy)

z=2z(uv), u=ulx,y), v=v(xy).
dy dv
191. 3anmmmre QopMyny IS TPOU3BOIHON dx dx HESBHOM GbyHKITUH,
3amanHoit ypasuennem F (%)) = 0F(x,)) =0,
dzdz 0z oz

192. 3anummre ¢GopMynsl AN TPOM3BOAHBIX  dx dx, &v &V  HESIBHON

(byHKumH, 3a1aHHOi ypasrenuem: [ (6, Z) =0 F(x,¥,2) =0
Tema 17. Boiuucnenue 4acmHulx RPOU3800HBIX 8bICULUX NOPAOKO8 PYHKYUU
HeCKOIbKUX nepemeHuvix. lIpouzeoonas no nanpasienuio u epaoueHm
@DYHKYUU HECKObKUX NepeMeHHbIX

193. YactHble MNPOU3BOJHBIE BBICHIMX MOPAAKOB (PYHKIMH HECKOJIbKUX
NIepEeMEHHBIX.

194. uddepenuman ¢GyHKUMKM ABYX TMEPEMEHHBIX W €ro OCHOBHBIE
CBONCTBA.

195. JIuddepennmanbl BRICITNX TOPAIKOB (DyHKIIMH ABYX MEPEMEHHBIX.

196. IlIpousBoaHas Mo HaMpaBIEeHUIO (YHKIIMHA HECKOIBKUX MTEPEMEHHBIX.

197. T'papueHT GyHKIIMN HECKOJIBKUX IEPEMEHHBIX B TOUKE.

du
198. 3anwmmmTe GOpMyITy, CBA3BIBAIOLIYIO gradu gradu IPOM3BOJHYIO &l
dul

8] B 3aJaHHOM TOYKE CKAJSIPHOTO TOJIA

LU



Tema 18. Dxcmpemymot pyHKYUU 08YX NEPEMEHHDIX.
199. CdopmynupyiiTe ONpeaeieHne JOKAIBHOTO MaKCHUMyMa (JIOKaJIbHOTO

surnmyma) byakman 2 = (6 Z2=F00V) 5 qouke Mo(Xe:)0)
My (x6,30)

200. Uro Takoe cranuoHapHas Touka Gpyrkumn Z = f (6,12 = f(x,1)9

201. HeobOxommMoe M JOCTaTOYHBIC YCIIOBHUSI CYIIECTBOBAHUS HKCTPEMyMa
q)YHKHI’II’I Z = ff:l’, T) zZ = f(xi 1’)7

202. Anroputm HccieoBaHus PYHKIIMH ABYX MIEPEMEHHBIX Ha IKCTPEMYM.

203. AOCONIOTHBIC U YCIOBHBIE SKCTPEMYMBI ()yHKITHH.

204. AnroputMm moucka aOCONIOTHOTO JKCTpeMyMa (DYHKIIMU B 3aJlaHHOMN
obacT.

205. CdopmymupyiiTe ompeneneHue YCIOBHOTO MakcuMyMma (QYyHKITUH

u=f(M)u=f(M) IIPHU CBS3H (M) =0¢M) = O

Tema 19. J{sotinvie unmezpanoi.
274. TloHsiTHE MHTETPAIBHON CYMMBI sl PYHKIIMH ABYX ITEPEMEHHBIX.
275. TloHsTHE TBOWHOTO MHTETpaja.
276. T'eoMeTpuueckuii CMBICI IBOHHOTO HHTETpaa.
277. HeobOxoammoe ycioBHE CYIIECTBOBAHHS JBOMHOTO MHTETpaa.
278. Cymmber [lapOy ans  ¢yskumm aByX mnepeMmeHHbIX. [Ipu3Hak
UHTETPUPYEMOCTH (QYHKITH BYX MEPEMEHHBIX.
279. JlocraTo4dHbIe YCIOBHS CYIIIECTBOBAHUS JBOMHOTO MHTETpaJa.
280. CpoiicTBa JBOWHOTO WHTETpajia, BbIpaXKaeMbIE PABEHCTBAMU U
CJIEJICTBUS U3 HUX.
281. CgoiicTBa ABOIHOTO MHTETPaJia, BIpakaeMble HEPABEHCTBAMH.
282. TloHsTHE MOBTOPHOTO MHTETpAIA.
283. BrprunciieHre IBOMHOTO MHTETpasia MOBTOPHBIM UHTETPUPOBAHUEM.
284. Teopema 0 3aMeHE IEPEMEHHBIX B IBOWHOM HHTETpPAJIE.
285. Teopema o0 mpeoOpa3oBaHWM JBOWHOTO WHTETpajia K IOJISAPHBIM
KOOpAWHATAM.
Tema 20. Tpotinvie unmeepaioi.
286. IlonsiTHe TPOMHOTO MHTETpaA.
287. (CpoiicTBa TPOMHOI'O MHTETpAJIA.
288. BerunciieHne TpOHHOT0 UHTErpasa.
289. TpoitHoit unTerpas B CHEpUIECKUX U MUITUHAPUIECKUX KOOPAUHATAX.
Tema 21. I[lpumenenue Kpamuvix UHMeSPAios.
290. IIpumeHeHHe KpaTHBIX MHTETPATIOB K BEIYMCICHHUIO TIOMIAICH ITOCKHUX
duryp.
291. Haiigute miomanb GUrypbl, OrpaHUYEHHON THHUSIMH:
Xy =4xy=4 x+y= 5x+y=5

292. IlpumeHeHHE KpPATHBIX HHTETPAJIOB K BHIYUCICHUIO 00HEMOB TEII.



293. Bplunciienne Macchl M KOOPAWHAT IIEHTPa TSHKECTH IIOCKOM (GUTYPHI U
Tena.
294. BpruciieHre IO MOBEPXHOCTH.

295. Haiftu miomans Toii wactu miockoctn 0¥ t3V+22=12

3aKJII0UeHa B TIEPBOM OKTAHTE.
296. BplumncieHne MOMEHTOB HHEPIIUHU TIIOCKOM (DUTYPHI U TEla.

297. OmnpenenuTh MOJAPHBIA MOMEHT MHEPIMH TUIOMIAIH, OTPaHUYECHHOM
mmusu @ b x=0 y=0

Tema 22. Kpusonunetinvie unmespa.vl.

298. TloHsATHE KPHUBOJIMHEHHOTO MHTETPpalia IEPBOTr0 POJia U €ro CBOMCTRA.
299. TloHsATHE KPUBOJIMHEHHOTO HHTETPaia BTOPOTO PO/Ia M €T0 CBOMCTBA.
300. Teopema o CylIecTBOBaHMM KPUBOJMHEHHOTO MHTErpayia U (opmyiie
JUTSL €70 BBIYHCIICHHS.

301. Beruucnenue paboTHI IEPEMEHHOM CHIIBI C TOMOIIBIO KPUBOJIMHEHHOTO
UHTETpaja.

302. Teopema o hopmyne Pumana-I'puna u cinenctaue us3 Hee.

303. VYcioBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO HHTETPajia BTOPOTO poja OT
IyTH UHTCTPUPOBAHUS.

, KoTopas

_‘- 2xydx + x2dy J- cos 2ydx — 2xsin 2 ydy
318. BeiuncnuTh MHTErpanbl: a) 48 ; 0) 4B o
. A1) B(2:7)
1000 JTMHUU OT TOYKU 6 10 TOuKH

319. Jausr toukn AC@0) y B(%:4)  Bpupcnuts paGoty crubl F(P.Q) rpe
P=y ©Q=¥Y-X npyu nepeMelieHnN eIMHHUIIBI MACCHI:

a) no npsimoii OA4, B) 1o TomMaHoi AOB.

Tema 23. [losepxnocmuule unmecpaiivi.

323. OmpeneneHre MOBEPXHOCTHOTO HHTErPaIa IEPBOTO POJa.

324. BprunciieHUE MOBEPXHOCTHBIX HHTETPAJIOB IIEPBOTO POa.

325. OmpeneneHre MOBEPXHOCTHOTO HHTETPajia BTOPOIO POja.

326. BpruncieHne MOBEPXHOCTHBIX HHTETPAJIOB BTOPOTO PO/Ia.

327. CBs3b MeXJy IOBEPXHOCTHBIMU HHTErpajlaMd TMEPBOTO M BTOPOIrO

pona.

BBIYHCIUTE TIOBEPXHOCTHBIC HMHTETPAJBI IMEPBOTO poaa (IO  TUTOIIAIN

MOBEPXHOCTH):

Tema 24. ObvikHOBeHHbLE OUGhhepenyuanvhble YpagHeHUs.

328. Tlomsitue 0ObIKHOBEHHOTO U depeHImanbHOr0 ypaBHEeHUs 1-T10
MOpSIJIKa, €T0 PEIIeHus, O0IIEeT0 HHTETpaa.

329. KakoB reomeTpueckuii cmbich ypasaerus Y = (60 ¥ = (61)
330. 3amaua Komm mist muddepennmanbHOro ypaBHeHus 1-ro mopsaka.



331. Jluddepennmanpabie ypaBHEHHS 1-TO TOpsAaKa C pa3aelsSIOIIMMUCS
NIEPEMEHHBIMU (OTPECIICHNE U CXeMa PEIICHHS ).

332. Opuoponueie  auddepeHmanbHble  ypaBHEHUs  1-To  MOpsAIKa
(ompeneneHue U cXxeMa peeHust).

333. Jluneitnble  auddepeHUnanbHble  ypaBHEHHs ~ 1-ro  mopsiaka
(ompeneneHue U cxeMa pereHus ).

334. Muddepennuanbuple ypaBHeHUsT bepHynu (ompeacieHue U cxema
pereHus).

335. Muddepennmanbaple  ypaBHEHHS 1-ro  mopsjaka, pa3pelieHHbIE
OTHOCHTEIIFHO HEM3BECTHON (YHKIINH (OTpEACIICHUE U CXeMa PEIICHHUS ).

336. Juddepennmanbapie  ypaBHeHUss 1-ro  mopsaka B MOJHBIX
muddepennnanax (onpeneaeHue u TeopeMa o0 001IeM UHTETpaie).

337. Ilonstue auddepeHnnaib-HOro ypaBHEHHS N-T0 TOPsIKA.

338. OcHOBHBIE METOMBI TMOHIKEHUS TOPAAKOB auddepeHnanbHbIX
YPaBHEHUM.

339. Jlano ypaBHeHue: Y P rxy"=2y'y" +xy" =2y C nomomsro
KaKO¥ MOJCTAaHOBKM MOKHO MOHU3UTH €ro nopsiaok? Hamumure oOumit Bua Takux
YPaBHEHUM.

340. Haiigute oOmue peneHus: ypaBHEHUN METOJ0OM IMOHMKEHUS TOPSIKa:

=y ph=Sopy
X X .

a) ¥ =Inx y"=Inx. g y'

341. 3anmaya Ko nis nuddepeHnmnanbHoro ypaBHeHUs N -TO MOPsIIKa.

342. OnpHOpOIHBIC JIMHEUHBIE 5 HEOJIHOPOJIHBIC JIMHENHEBIE
muddepennuansupie ypauenus (OJIAY u HIIAY). Ionstue obmiero pernieHwus.
Onpenenurens BpoHckoro.

343. dyHpaMmeHTanpHas cucTema perieHuilt u oobmee pemenue OJIJIY 2-ro
NOpsIJIKa C MOCTOSTHHBIMU KO3 (ULIMEHTaMHU.

344. HIJIJY 2-ro nopsiagka ¢ MOCTOSSHHBIMHU KO3((ULIHUEHTaMH U €ro oluiee
peliIeHHe.

345. YactHoe pemenne HIIJAY 2-ro mnopsaxka. Meton Bapuanuu
HEOTpEeICNEHHBIX  KO3(DPUIMEHTOB  peuieHUs]  HEOAHOPOIHBIX  JIMHEHHBIX
nudepeHnanTbHbIX YPaBHEHUH.

346. Cucrembl muddepeHMaNbHBIX ypaBHeHHH. Pemenus  cucrem
JUHENHBIX U pepeHInanbHbIX YPaBHEHUN C MOCTOSSHHBIMU KO3 (DUIIMEHTaMHU.

IIpyMepHBbIH BApMAHT KOHTPOJIBHBIX padoT
1 cemectp
Tema 1. Mnoowcecmeo OeticmaumenvHulx yucer.
Tema 2 @yHxyuu 00HOU nepemMeHHOU.
Tema 3. Ilpeoensi.
Tema 4. Henpepwienocms ¢hynxyuu.
Tema 5. Ilpoussoonas gpyHxkyuu 00HOU nepemeHHOU.
Tema 6. [lughgpepenyuan pynxyuu oonot nepemeHHouU.



Tema 7. Ocnoguvle ceolcmea Oughpepenyupyemvlx GYHKYui u  ux
npumeHeHie.
KonTtponbsHas padora Ne 1
Bapuant Ne 0
1. Pemiuth HEPaBEHCTRO: pr=1]+3-|xi4 ;
2. Haiiti 061macts onpenenenus dyukupm: ¥ = V¥ —1+V7-x.
3. BerumciauTh npeen:

lim x*+5x—6 i x—8
a) vxt+x* +1 . 6) {/._—2 ;B)limx-(\r‘xz+l—x);
X— x—8 X—>+

4. UccnenoBaTh (yHKUMIO HAa HENPEPBIBHOCTb, HAUTU TOYKU pa3pbiBa (YHKIUH,

fresp x <0,
flx)=11, O<x<2,

x—2, bt 2
OTIPEJICIUTH UX PO U IOCTPOUTH TpaduK:

5. Haiftu wuHTEpBajibl MOHOTOHHOCTM UM TOYKH JIOKAJILHOTO 3KCTpeMyMa

2x°
1':
. 2x-1
byHKIMH: :
6. Haiftu HampaBlieHHE BBINTYKJIOCTH M TOUYKH Iieperumda rpaduka (yHKIHH:

y= 3% - %

Tema 8. Heonpeoenenuwlil uHmezpa.
Tema 9. Onpedenennolii unmezpai.
Tema 10. IIpumenenue onpedenenno2o unmezpana.
Tema 11. Hecobcmeennvie unmezpavl.
KonTponbnas pabota Ne 2
BapuanT Ne 0

BbIunciuTh HeonpeaeACHHbINA HHTErPaT:

J-tg(lr ~1)dx
cos’3x-1)’

J(r2 +x+1)-Inxdx

xdx

3. I Vxi+6x+13
J‘l-l'%;'.\'—.?.
4. x—2

dx



. dx

5 xx+x+l :

o dx
6. ’ cosx ;
8- x’dx
7. ‘x'-16 :
3 :sin X €08 2x 08 3xdx .
Briuncnuth onpeieieHHbIA HHTErpal:
Ej B \f xarctgxdx J
). 11+l 6). 0 ‘F”

3. Brrauciute 1010 aab burypsil, OrpaHquHHOH JIUHUSAMMU:
= xz; y=-x+2
2 1 1
y=Inl-x) (——<x<-)
) ) > 2

4. BIYMCIHUTD JJIMHY AYTH KPUBOM:
v 8]

1

f—L—ax
. xIn“ x

5. Berunciuth HeCOOCTBEHHBIN HHTETpaI: 2~

2 ceMecTp
Tema 12. Mucnossie psowi.
Tema 13. Dyukyuonanvuvie nociedosamenbHOCMu U YyHKYUOHAIbLHBLE PSIObL.

Tema 14. Cmenennvie psiovl. Paznooicenue gynxyuii 6 cmenerHwle psobi.
Tema 15. Tpuconomempuueckue psovl. Pso @ypuve.
KonTtponbshas padora Ne 1
Bapuant Ne 0
n® -1

1. BBISICHUTB, CXOAMTCS JIM JAHHBIHA psg = 17 +19

. ( )“ 9"
MNP P
2. BBISICHUTD, CXOAMTCS JI NaHHBIA psm =1 /T U, €CITU CXOJUTCS, TO Kak:
9 b 9
a0COJIOTHO WJIH YCIIOBHO?

n

yx
n
3. Haiitu o6acth cx0auMocTH (yHKIHOHAILHOTO psiga "= 3
= x?.sinnx

2 2
4. JlokazaTh, 4YTO JaHHBIA (QYHKIMOHANBHBIA pax »='" T72+X"  cxonures

PaBHOMEPHO Ha YKa3aHHOM MPOMEXYTKE L 1:1]



5. Haiitu cymmy CTeneHHOTo psja, MPUMEHsSl HHTETPUPOBaHHUE, U YKa3aTh 00JIaCTh
3 2 3

. (x .
6. HaiitTu mepBble MATh YICHOB pPa3joXKEHHUS (PYHKIUH /' ) B psaxa Tewnopa B

. = -3 -10 -14
X)=x"+x"-3x " +7x =
OKPECTHOCTH TOUKH "0 /() , Yo L,

7. BpMMHCIATH TPUOIMKEHHO In1,02 ¢ rounoctri0 8 =107
0,1
j e dx
8. Brruucnuth uHTETpanm o ¢ Tounocthio 10 0,001.
9. Pasnmoxwuth B psang DPypbe MEPUOIUIECKYIO C TEPHOIOM T=2r GYHKITHTO
_ x, xe[-n,0];
flx)= _
2—-x, xe(O,Jr]. [—Tf,ﬂ']
, 3aJTAaHHYIO Ha OTPE3Ke :

Tema 16. Dyukyuu HeCKOAbKUX NepeMeHHbIX. Buluucnenue uacmmuoix
NPOU3BOOHBIX (PYHKYUU HECKOILKUX NePEMEHHDIX.

Tema 17. Bviuucnenue uacmmuvix npou3800HbIX GbICULUX NOPSOKO8 (PYHKYUU
HeCKONbKUX nepemennvix. Ilpoussoonas no uanpasieHuro u 2paoueHm
@YHKYUU HECKONbKUX NEePEeMEHHDBIX.

Tema 18. Oxcmpemymvl @ynkyuu 08yx nepemenuvix. Haubonvuiee u
HaumeHbulee 3HayeHUus QYHKYUU 08yX nepemMeHHbIX.

Tema 19. Jlsoiinvie unmeepail.

Tema 20. Tpotinvie unmezpail.

Tema 21. [Ipumenenue KpamHvlx UHMESPANOB.

Tema 22. Kpusonuneiinvie unmezpaul.

Tema 23. [losepxnocmuule unmecpaiivi.

Tema 24. ObvikHoBeHHbLE OUGhheperyuanvhblie YpasHeHUs.

KonTtponbshas padota Ne 2

BapuanT Ne 0
0’z
o A .‘3 — 1 )
1. Hatitu OXC) , €CIIN g =3lxy

— - 2 8 }2
2. lana gynkmus -~ Y c.rg(x J ) Haiitu: 1). grad z B Touke A (1;-1);
2). Ipou3BOIHYIO (DYHKIMHK Z B TOUKe A B HampaBieHuu Bekropa | = 5i-12j.

y z=x"+y =2x—4-xy -2y +8
3. Haiitu sxcTpeMyMbl GyHKIUN ) PENEY,
4. BeruucauTh 1BOMHOM uHTErpai no odnactu D:

H xdxdy
2 (x4 +"’)'. D- 0<x<l, 0<y<l

5. Beraucauts ABOMHOM uHTErpai mo obmactu D:



H_;.-'ln.rdxd_r: D:xy=1, x=2, y:\/.\—‘.
D

6. OnpeaenuTb MOMEHT UHEPIIMU OTHOCUTENBHO ocu OV Mo U TpeyroJibHUKA C
BepmHamu A(1;1), B(1;3), C(4;5).
7. Haiitu o61iee u yactHOe pernieHue ¢ hepeHInaIbHOTO YpaBHCHHUS:

}J jr - 2
xy' + y =sinx; \2) m



BapuaHTbl HHAMBUAYAJIbHbIX 3aJaHUMN:

Cemecmp 1.
3aganue 1
Breraucnute npeaens GyHKITIIA:
Taomuua 1.
Ne
- a) 0) B) r) )
o 3x2-2x -1 x2 —5x +6 X% b2 . 1—-cos8x . (x+4) 7"
1 | lim = lim lim lim———— lim
xso %3 +4 x=2x2 =12x + 20 x>3yVx—-2-+4-x | x>0 3x x>\ X +8
2 . . 2x-3
_ 3x _ _ [ x —
2 limﬂ limM lim hmsm?x' Sin X lim| = 2
x>0 X2 + | x5 X—35 x—>0/14+%x —+/1— x—0 X SIn X x—o\ X+1 )
- . % . —/X+ . tg2x—sin2x o X
s | fim X X hmx j5:a(+10 i V2X+1—=+/x+6 lim g 7 lim 2X
x>0 10+ Xv/X x>5  x2—25 x-5 2x2—Tx—15 | x>0 X x—ao\ 2X —3
. S . xT-2x . Vx-3-2 . tg3x—sin3x N
4 | lim ————— lim —————— lim = lim
x—w 33X +7 x=2x° —4x +4 x—->7 VX +2 3 x—0 2X~ x—o\ 2X
: 3x” -1 . x% -1 . AS5S+x-=2 . Cc0S2x—cosdx . (3x—4 -
5 | lim ——— lim hm— lim 5 lim
X_>°C'5X2 + 2x x—1 2}(2—}(—1 —+-1+/8—-x-3 x—0 3x x—o\ IX 4+ 2
" ]00}{ . X3—1 '\flx 43 \/7 ) | 1 . _— 3Ix+2
6 | lim — lim limf ———— lim
x—00 X “ —] x>l x> —x% +x—1 "_’0 JxZ+1-1 x>0 gX  sinX x—o\ X +4




. 2x% —x+1 x* —/x x* —3x+2 . _arcsin 5x _(x+3)7
lim ————— lim > lim lim——— lim
x50 x” —8x +5 x—1 \/7—] x—>7\/5 X — \/X-}—l x—0 81n 3X X—»00 X
. 3x%-4x+5 o 2x2—11x+5 . alx® =2 . cos’x—cos?2x | .. (2-3x\
lim : lim — lim — lim - lim
x>0 x> 42 x=53x° —14x -5 | *>0x* +16-4 x>0 X" x—o\ 5 —3x
. 5x2—12x+6 i . AJX+10—+/4—-x|,. cOosx—cos5x ([ 2x Tk
lim lim lim § lim 5 lim
xoo  3x% —2x x—>11—~/x x>-3 2x%—x-21 |x>0  2x x—ool 142X
12X -6x2 412 | . x*-6x+9 . J4x—-3-3 . sinSx —sinx C (x+5)*
lim : lim ———— lim 5 lim _ lim
X—>00 X~ +4x x>3 x° =9 x=»3 x“-9 x—0  arcsin x x—o\ X
16x° +7x% + 5% 1 4 3x . arcsinSx - e ¥R
lim lim ——3 Iim Iim ——— lim
x>o  12x° +4x x>0\ X—2 x2-4)| x0/5-x—/5+x x—0 X% —X x—=00\ 2 —X
Su¥adnta x> +4x? +4x ; v5x+ -4 . cosdx—cos 4x| .. (x-7 x=2
lim lim : lim lim = lim
x—0 6x° +12x4 -2 | x>2 x*-x-6 x23x2 +2x—15 x—0 3Ix“° x—oo\ X + 1
C12x% -1 . 4x 2 . 2x+1-3 . 1-cos5x o x \7
lim ——— oy ———~ lim lim———— lim
X—)ooﬁx"—ﬁx x->3\ x“ -9 X—3 X—>4‘\/X—2—‘\/§ x—0 2X x>0\ X —3
2 _ 1+x2 2 tg X —si ( e
i X =% fm +X2_ i V3+2x —Vx+4 | 18X imx i 2x+5]
X—»0 X* +4x+4 x=l\ X —X J=x x>l 3x% —4x+1 x—0 3x x—o\ 2X +1
_ 4-5x%+3x° (4+y> 4 )| a_ ﬂ/x 4 (1 1 x4V
lim — lim —— lim lim| ———- lim
x—o x> +6X +8 y=>2A 2y —y° 2=y )| x»0  2x?2 x-0( sin2xX  tg2X )| xoo\ X




¥ . [9+y* 6 _ _ 2x
16 | lim 2X ! lim Y , - limi 1imlc.ﬂ 11m[3x+4]
x—0 X —3Xx+6 y=33y-y~ 3-Y)| xo44/6x+1-5 x—0 X SIn X x—o\  3X
. 3x-5x%+2 : 16+y2 8 . N2x+7-5 . 1-cos®2x 4x -1\
17 | lim ———— lim = lim lim——= lim
x—® 20X’ +5X° —X yo>4 4y—y° 4-y)| x»9 3- Jx x—0 X arcsin x x—o\ 4X +
. x0-2x2+4 . (x*+4  x . 2x2—9x+4 | 7x C (x+3)"
18 | lim ——— | ———= lim lim — _ lim
x>0 2x* +3%x% +1 x> X“ =4 X+2) | x54+/5—x —+/x=3 | x20sinXx+8in7X | xow\ x —1
. 3x242x+9 . 4x3 =2x% +x . Ax-1-3 . COS2X+cosXx o (3x+1)F
19 | m-—— lim 5 Im ———— Iim lim
x>® 2X° —Xx+4 x=0  3X°+2X x=10 x—10 x—0 2x x—o0\ 3X + 2
. 3% +4x7 —7x . x> +3x-10 . Vx?+4-2 .__arcsin 2x D% _ o
20 | lim : lim = lim lim ———— lim
x—=n 2x°+7x-3 x=23x“ —-5x -2 x—0 X2+9—3 x=0 x“ —x x] x—1]1
3ananue 2
Boruncnute npousBoiHble (YHKIUH, 3aJaHHBIX SIBHO:
Tabnura 2
Ne a) 0) B) r) 1)
TII1
1 5 2
L ly= y=e* y=lg’(x+5) y =cos”(2x” +1) y = arcsin’ 2
XVX+2 2x
1
2 :i _5X+x_2 y=1n2(x2+4) y=tg2(2x+4) y:arctgZE
Jx(x+2) Y= 3




-3 2 3,2 30y 2 ?» 2X
3 e | iz DIHEOSTE y =log3(x” +x) y=ctg”(2x° +7) y = arcetg” 1
= | ——— +
x(1+x) *
_ 3|2 _ x> +sin x ; 2 _
4 | y=yx"-(1+x) = y:ln3( 2 } y=s1n2(2x2+1) y:arccosx 3
2x —1 X+ 2
x2-2Inx 2 2
5 | y=14 X y=7%"2 y = In’ _X y =cos’ (3x* —4) y = arctg’ X
7%2 49 sin X 2Vx
XZ—COS X X+1 4
6 | y=2x-Ix2+4x y=ie X y=log7(x?+16x) |y=tg’ y =arcsin? ~—
24/x 4
X 2 X 3 x2
7 . B X"+ 1.3 .
y= — X y=Ig ( J y=ctg = arccos ——
Ux +7x2 Y= 3x% +2 X +1 Y x—1
8 P x4 2(.2 a3 2X x* -4
y=——=— _ 2 | y=logslx +/x y =Ssin = arct
B ain y=3 d ) Jx +5 Y
9 y=3—X e —1g3 2 y=cos? —— y = arcctg”
I +¥x i Bl L =or 2x% +4 X+2
10 y=3x+2«/; y:gxﬂx_ yzlogg X y=tg3 . X y:arcsin3«./x+2
VX +2x x? +4x
| X %
1 | o _163(+ 2 B 3 P
Y= ] y=Ig [x" +2x y = ctg y = arccos
V2x +x% +3 y=ex ( ) x% +4 2+4/%




1

2|, a7 | v =loa2 (Vx4 4 =sin® (% +4) . Ax
U2x? +4x X + 4x 2
3 4 _
13 | y=3x +/x +2 _sz—; y:ln.%; y:c032(2x2+4) y = arctg® X
y= X2+ 3% 4+
1 x2=41Inx 1 X X
14 - y=2 _ 2 2 .3 _ .2
Ve y = log [x+ ] y=tg  ——— y = arcsin
i/x+2\/;+4 ’ X Gl S x% +4
| 4 4.3 3 2 X+4 3 2x
15 = - —eX "X =123 (2x +/x =ct = arccos
y 1 y=¢€ y=18 ( ) y=clg 2% —7 Y Jx +1
JX+—+2
X
1 2x—4cos2 ? 3 x+4
16 =3 2% 4= 43 =3 =logs| x+— y = COS X +/x =arctg ——
y=Riax+_ Y y gﬁ( . ] ( ) g SV +7x
B + 2 .
17 5 Zx—i y=4x =2xt] y:]gz(x‘+_la] y=tg2(2){+4x/;) y:a[051nx+4\/;
Jx X 2x+3
X 3,;2_3 3( — 1} 3( X } 2
18 — = _ -
y= e x |y=lgd| Vx+— y=ctg y = arccos
24/2% +4+/x y=¢ X Jx +2 X +4
2 2 Vx
19 -3 X y=4x TNE y=1n2(2X4+ X) y=sin2(§-+~—J = arct
y=z/1+ 1 > 5 . g\/;+4




[ | 2_Jx
y:42){+— y=63x Y y:]g3 X+£ y:COS3 l_..i y=arcsin2 =
X 4 X +/x X+3




Boruncnuth npou3BogHbIE PYHKIIUI:

3aganue 3

Ne a) 5) >
IIIT
.2
Y| y=(nx)" cos(x-y)+x—y=0 x=sin" t+1
y=cost+2
2 2 _ 5
2 yz(x‘-+7)5mx ex_y__:o X—H
y =tgV1+t
* |y=(in2x) 2 | " —x-y=0 X = arcsin(sin t)
’ y =tgJ/l+t
4 y:xzx _2x COS(X—y)-;—x.y:() <len(t+ﬁ)
y=tJt? +1
"
5 |y (cosyx)® | M@x+y)+x-y=0 | [x=+2-¢
Ly = arcsin(t —1)
6 2sin? x X (x =In ctg t
y=(x+1) ln(Zx—y)-i-;: -

2
cos™ t

Tabmuma 3



A X X =arctg e
y=|In— cos(x+y)+—=0 4 .
2 y y=¢& +1
y = (sin x)"™'& arcsin(x” —y) — \/§ =0 x = In 1-t
d 1+t
y= [=t*
X =1-t?

y = (ctg3x)* arccos(x? +y) +/xy =0

sin x i - ‘ [ b
y=(x3+1) COSE(x+y)+X.y:0 <X arcsin t

Y= (arccos t)2

C':)Sx2 :l TR
y = (2x) Cosz(x—y)—fzg <x n1+t
Y 2
y=+v1-t
y = (th)X e Xty _ ¥ =0 X = aI‘CCOSE
x> )

1
Y= t? —1 —arcsin -
t

L




13

2

r

X = arcsin \ff

5x X
y=X" "5 x-y X _
c +?—0 y= 1+\/{
. x = In|l -t
14 y:(lnx)cusxz 2 Yy +tgy=0 J ( ) i
y = arcsinyIl -t~
d . 2
2 X = (arcsin t
o y = (sinx*)* ctg(y—x)—-x-y=0 ( t )
y:
L AI-t?
16 y:( _Xz),?cosx I_n(x+y2)+ y:(} X=Ctg\31+t
ly=241-t?
x 'x:arctgt
7| y=(nsx)° x2.y—eV =0
“ V1+t2
y =In
t+1
"
X t
18 y=x° (2x)5 tg(x + y)++/xy =0 <x:cosi
y=t—sint
19 (x=coszt

3¥Y tetg(x-y)=0

ky=25in3t




X =1t +8t

X 2x+
20 | y=x>.5% e +tg(x+y)=0
y=t> +2t
3amanue 4
CocTaBUTH YpaBHCHUA KacaTelabHOH U HOpMaJIKd B TOYKEC % 0 = K HapaGOHe:

y = nx’ +(n-1)x+m

HccnenoBats hyHKIMIO MeTOAOM U PepeHIInanbHOro HCYUCIICHUS U IOCTPOUTH rpaduk:

? rae M — YUCIIOo TIIaCHBIX OYKB B ()aMUIIHH, N - YHUCIIO COTIACHBIX OYKB B (DaMHJIHH.

3aganue 5

NoNo f(x) NoNo f(x)
3 3
x—1 |
3 y_x2—2 4 y_xZ—I
x?+2 x% +1
5 - x 6 y = sin X + cos X
x> +1
7 y:eZX—x2 g y=X3+4
3
X
9 y_4—x3 10 y_(x—])z
x2 x?
ny= x> e 12 Y= (x—2)-e}_‘

Tabnuua 4



2
13 1 14 =(3—-x)-e*
X
15 g I 16 e
5 = Y= X
17 4x 18 8x
G 5 y=-——
(x :f; l) X“ +4
19 4 20 2x+1
y —_— y —
x2 +2x-3 X
3aganue 6
0 Howmepa 3amau
/11
1 11 2.1 3.1 3.11 4.1 411 51 5.11 6.1 6.11
2 1.2 2.2 3.2 3.12 42 4.12 5.2 5.12 6.2 6.12
3 1.3 2.3 3.3 3.13 43 413 53 5.13 6.3 6.13
4 14 24 34 3.14 44 4.14 54 5.14 6.4 6.14
5 15 25 35 3.15 45 4.15 55 5.15 6.5 6.15
6 16 2.6 3.6 3.16 4.6 4.16 5.6 5.16 6.6 6.16
7 1.7 2.7 37 3.17 4.7 417 5.7 5.17 6.7 6.17
8 1.8 2.8 3.8 3.18 48 418 5.8 5.18 6.8 6.18
9 19 2.9 39 3.19 49 4.19 5.9 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 11 2.2 3.3 3.14 45 4.16 5.7 5.18 6.21 6.20
12 1.2 2.3 34 3.15 4.6 417 5.8 5.19 6.22 6.11
13 1.3 24 35 3.16 47 418 5.9 5.20 6.23 6.12




14 14 2.5 3.6 3.17 4.8 4.19 5.10 5.11 6.24 6.13
15 15 2.6 3.7 3.18 49 4.20 5.1 5.12 6.25 6.14
16 1.6 2.7 3.8 3.19 4.10 411 5.2 5.13 6.26 6.15
17 1.7 2.8 3.9 3.20 4.1 412 5.3 5.14 6.27 6.16
18 18 29 3.10 3.11 4.2 4.13 5.4 5.15 6.28 6.17
19 1.9 2.10 3.1 3.12 4.3 4.14 5.5 5.16 6.29 6.18
20 1.10 2.1 3.2 3.13 44 4.15 5.6 5.17 6.30 6.19
1.  Ilpocreiimue npuémMbl HHTETPUPOBAHMS




1.1

1.2.

1.3.

14.

15.

2.1.

2.2.

2.3.

2.4.

2.5.

3.1

3.2.

3.3.

3.4.

r 1 +cos” x

1+ cos2x

142x

=X
Tx (14 x7)

r(1-x)’

xx
[ 2 Ix* +2dx

cos’ xsin 2xdx

dx

e
J

x(x+1)

-1+ Inx

——dx
xInx

dx
£ xzx/f +a’
dx
2
X

J }(a2+x2)3
J‘\jl x

dx

arccos xdx

| arcrg\/;dx

e arcsin x

Y Jx+1

dx

J‘ arcsin \/; A

¥

_[ x+2 dx
1.6. 2x—1
c(1+x)°
( ] x) dx
17. * % +l
[ cos x cos 2x cos 3xdx
1.8. J
Lo : (tg’x +tg*x)dx
[sin® xdx
1.10.
2.  3ameHa mepeMeHHOM
c 4x+3
26 (x—2)
.xE\/4-x2dx
2.7. J
\J(9-x7)
JO-2)
2.8. : X
J- e dx
20 \1'4 e' +1
5
[
210, " (=4
3. HHTerpupoBaHHE 1O YaCTIM
e lg x
g3 dx
3.5. X
a6 .' In(x* + 1)dx
- x3
dx
37. "~ Vl+x
_[x3 sin xdx
3.8.




3.9.

3.10.

3.11.

3.12.

3.13.

3.14.

4.1.

4.2.

4.3.

4.4,

4.5.

4.6.

4.7.

4.8.

4.9.

[( arctgx)’ xdx

[ ? In(1+ x)dx

-

..

cIn" x

5

-ximdx
Y(d+x7)

dx

2

.-ln2 xdx
:x3e"'dx
4.
dx

Y6x° +TxF—3x

cx”+x" -8
——dx

X’ —4x

¢ dx

- 2
i i

X dx

T =D -1

3.15.

3.16.

3.17.

3.18.

3.19.

3.20.

x* cos’ xdx
(arcsin x)*dx
e" sin xdx

sin In xdx

cos In xdx

F 9. %
x“e" sin xdx

HuTerpupoBanye palimoHaIbHBIX (QYHKINN

4.10.

4.11.

4.12.

4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

c 3x7 +1

—d
SR

dx
J1+x°

+ xdx

JxP -1

x*+1

‘X = +x-1

- X dx

J1-x*

dx

dx

S (x+1)*(x*+1)

e (x° = 6)dx
dxt+6x+8

(x*+1)

S —-xt+x-1

(x+1)*
(2 +2)

dx



dx dx
I(x2+9)3 I(1+x2)4

4.19. 4.20.
5. HHTerpupoBaHHE TPUTOHOMETPHUECKUX (YHKIIUIA
. '; = d
c SIn” X I
T —
51. ~cos x 512, °S5+4sinx
e sin' x - dx
—dx -
52 COS X 513. °d—4sinx+3cosx
r o dx 3 dx
53 ° cosxsin’x 514, ° sin® x + tg’x
| dx & 15 IVI-I—Siﬂxdx

4 L.
54 ° COS xsin' x
dx

S 516, ° l—sin‘x

55 ° (I—cosx)’
cos xdx

~% 517 °sin’x—cos’x
5.6 TA—tOSk

dx

S .
57. 1% xebx 5.18. V1-sin® x

S .
T 1g” xdx J' /smj 2x

2§
Lk 519. ° sin’x
59 ° (sinx+cosx)’ . I figxdx
J- cos’ xdx
5 10. cos3xsin x

J~ dx
511 1gxcos2x

WuTerpupoBanue uppanuoHaabHbIX GyHKIMNA. HecoOCcTBeHHBIE MHTETPAIBI

,l— l+x
Imx 63. I N

1-x N—x
I dx J. ——
6.2. 1++/x 6.4. l+x x




6.5.

6.6.

6.7.

6.8.

6.9.

6.10.

6.11.

6.12.

6.13.

6.14.

6.15

6.16

6.17.

6.18.

dx

dx

J-\/]~x4dx
xS

1+ x dx
L xz

..\-‘a' x(1=x%)dx

dx
: xx/x2 +4x—-4

dx
g .16\/2+x—x3

I dx
(x= D1+ x+x°

J- dx

(2x— 3)\/4)( —x?
_[\/3.1‘2 —3x+1dx
_[\/1 A~ dx

dx
L R T T

X dx

"J1-2x—-x°

6.19.

6.20.

6.21.

6.22.

6.23.

6.24.

6.25.

6.26.

6.27.

6.28.

6.29.

6.30.

6.31.

&

2
[

+

=
(!

5

3

%
&

8]

-
=

o
-

e
=
w

w

=
2

o

—_—

dx

—
—
53
e
—
e

—— 5
HM|3
&

—_—
S
]
kS
S







3aganue 7

[[=]

Howmepa 3amau

j‘ xdx
{,l+\/;

-i‘ xdx
* (1+ x%)

j

_[ dx
0. X \(GZ —“X2

/11
1 11 | 111 | 21 | 211 | 221 | 31
2 12 | 112 | 22 | 212 | 222 | 32
3 13 | 113 | 23 | 213 | 223 | 33
4 14 | 114 | 24 | 214 | 224 | 34
5 15 | 115 | 25 | 215 | 225 | 35
6 16 | 116 | 26 | 216 | 226 | 36
7 17 | 117 | 27 | 217 | 227 | 37
8 18 | 118 | 28 | 218 | 228 | 38
9 19 | 119 | 29 | 219 | 229 | 309
10 | 110 | 1.20 | 210 | 220 | 230 | 3.10
11 | 11 | 112 | 23 | 214 | 225 | 36
0 | 12 | 113 | 24 | 215 | 226 | 37
13 | 13 | 114 | 25 | 216 | 227 | 38
4 | 14 | 115 | 26 | 217 | 228 | 309
15 | 15 | 116 | 27 | 218 | 229 | 3.10
16 | 16 | 117 | 28 | 219 | 230 | 31
17 | 17 | 118 | 29 | 220 | 221 | 32
18 | 18 | 119 | 210 | 211 | 222 | 323
10 | 19 | 120 | 21 | 212 | 223 | 34
20 | 110 | 111 | 22 | 213 | 224 | 35
2. BLI‘-II/ICJ'ICHI/IC OHpeI[eJ'IeHHLIX I/IHTel"pa.]'IOB
j xdx
11 o@D’ 18.
~13
I
12, \/(3 x) 1.9.
fl+lex
I gx dx
13, 1 % 1.10.
J- dx
14, 1 XVI+Inx 1.11.
] dx
15 oX tA4x+35 1.12.
rer dx
16. 7, 1+cosx 113,

1.7.

\/_dx

1.14.



1.15.

1.16.

1.17.

1.18.

1.19.

1.20.

i In® xdx

1
2

xlog, xdx

.1

w2

j e”* cos xdx
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2.  Brpruncnenue miomagaei Gpuryp

2
2.1.  Bpraucauthb miomaab GUrypel, OrpaHH4eHHON JIMHUSAMH y =2x+1 R b=y :

2_ .2 R
2.2.  BBIUHCIATB ILIOWAb GUIYPEL, OTPAHHUCHHOM IMHMAMH ©  © 1 ¥ *
2 2 2
4+ y = v V= o
2.3.  OkpyXHOCTb LY 8 paszernena napabooi y=x/2 Ha /1Be yactu. Haiitu

ILIOLIA A 00EUX YacTe.

6x

2.4.  Haiitu omanu ¢uryp, Ha KOTophIe mapadosa Y = JIEITUT OKPY>KHOCTh
x*+y’ =16

el 2 el 2 % Y
X +y =a x —2y"=a/4

2.5.  OKpyXHOCTb pa3buBaeTcs runepooIIoit
OnpenenuTs IO dTUX YaCTEH.
2.6.  BwramcauTh miomaay KpUBOJIMHEHHBIX (GUTYD, 00pa30BaHHBIX MIEPECEUCHUEM IILTUIICA

2 2
X 9 X
= +yi=l I |
4

U TUIIEpOOIIbI 2

Ha TPH YacTH.

‘i ana
2.7.  Bwramcautp miomaab GUrypsl, OrpaHUuEeHHON JTHHHEH (y—x-2)"=9 U OCSIMU
KOOpJIMHAT.
2 ( ])2

2.8.  Haiitu momans ety JUHAA Yo =XE .

2 (1 2 )_“5

9 o o o P —_—

2.9.  Haiiti muiomaap Gurypsl, OorpaHUYEeHHON 3aMKHYTOW JINHUEH Y o

2 2 4

=X —X

2.10. Haiiti nuomaab (Gurypsl, orpaHI4€HHON 3aMKHYTOW JINHUEH Y

y= e"'_j y= e

2.11. Beraucauts mwiomanb GUrypsl, orpaHIYCHHON JTHHUSIMHI u npsimort X = 1

-
}i= P — =z
2.12. BbIYMCIAT ILIOWANb GUIYPBL, OrPAHNECHHON JTHHISIMU - Inx,y=In"x :

2.13. BrpruuciauTth miomanab OJHOT'O U3 KpHBOJ’IHHGfIHBIX TPEYTOJBbHUKOB, OTPAHNYCHHBIX OCBIO

aBCIICC U THHUAME SIn X,y =COSx

2.14., BpIYHCIHTH miomanab OJHOI'O U3 KpHBOJ’IHHGfIHBIX TPEYTOJbHUKOB, OTPaHUYCHHBIX OCbIO

y=igx, = 2c:os.)c
OpAMHAT U JINHUSIMH 3 :
2.15. Bbruucauts miomaab GUrypsl, OrpaHUIu€HHON OChIO a0CIIUCC U JIMHUSMU
y=arcsinx,y=arccosXx

B it
2.16. Bwraumcauth mIomaab GUrypel, OrpaHHUYEHHON aCTPOUIOM FHACOS by Y =R,

Y- R T
2.17. Haiitu momans IeT/Id JHHAR x=3t",y=3t—1 .

2 -
2.18. Haiitu mnomans et JHHAA x=t"-ly=t -t

p=asin2p

2.19. HaiiTi muomaab GUrypsl, OorpaHU4eHHON JINHUEH

2.20. Haiitu mnomaap GUTYpel, OTpaHUICHHON TMHUEH p=agp (a>0)

qo:n'/4_

U IIPSIMOU

42



p=3+cosdp

2.21. Haiitu muiomaap oomen yactu (Uryp, OorpaHMYCHHBIX JTHHUSIMH
p =2-cos4p
p=2+cos2p

2.22. Haiiti muiomaap 4acT GUTyphl, OrpaHHYECHHON JTMHUEH , JIexallen BHe

p=2+sin2¢p

JVHUH
2.23. Haiiti muiomaas Gurypsl, orpaHUuEeHHON JIeMHUCKAaTON bepHym

(x*+y)Y =d'(x* - )

2.24. Haiiti muiomaap GUrypbl, OrpaHUYEeHHON JIeMHUCKAaTON bepHym

(*+yH)=ad*(x* - ) X +y*=ad*/2
. i < /| nexanien BHyTPpU OKPY>KHOCTH A .

2 253 2 2 2
o o o £ — 2 —
2.25. Haiiti muiomaas GUrypel, OrpaHUYeHHON JINHUEH (X +y7) =4a’xy(x" - y°) .

4 4 2 2
% o e X +YVY =Xx"+vVv
2.26. Haiitu [J101Ia1b (1)I/Il YPbI, OrpaHUYCHHOU JIMHHUECHU J X ) i

.
2.27. Haiiti miomans GUTyphl, 3aKIIFOYSHHON MEX Ty JTUHUCH i U €€ aCUMIITOTOI1.
3
2 X
y =—
2.28. Haiit uiomans GUrypsl, 3aKIIFOYCHHON MEXTy JIMHUCH 2a—X y ee acummroToil.
*=8-4
. N . xy =8—-4; .
2.29. Haiiti muiomaas GUrypsl, 3aKIF0YeHHON MEXY JIMHUCH %) Y 1 ee acumiToTOi.
5 1
J = =
2.30. Haiiti momaas GUrypsl, 3aKIF0YEHHON MEXy JTUHUEH I+ X" 4 ee acummrroroit.
3.  Beruncnenue QJIUHBI TyTH

3.1.  Haiitu nnuHy AyTH TUHUHA In x OT TOUKH 1 ‘E 10 TOYKH o= \/g

3.2. Haittu nyimnay nyru TuHUA }n(l —Xx7) OT TOUKH = 0 10 TOYKH Xy = 1/2 .
e +1
In— B -
3.3.  Haiitu nnuHy AyTH TUHUHA ¢ —1 orrouxm M1 =9 10 TOYKH =2

9.@»‘2 = x(x—-3a) _

3.4.  BBIUUCTUTH JJIMHY TETIH JTHHAU

2 .
35.  Haiits wmmy a2 VY X +arcsm~x

3.6.  Haiitu Ay KapanOH b1 p=a(l+ COS@).

I "3 . .5
3.7. Haiitu JUTHHY JTUHUN X=acos f.,_)/ =asin f .

- 2 _q1_ 2
3.8.  Haiitu nnmuny nuHUHA (y—aresinx)” =1-x )

i t
x=t,y=t——

3.9.  Haiitu nnuHy NeTIv IMHAN 3

o o =a
3.10. Haiitu JJIMHY apXUMEAO0BOU CIIPpAIU P P OT Ha4daJia 10 KOHIIa IICPBOro 3aBUTKaA.

Cemecmp 2.
3aganue Ne 1. MccnenoBaTh IIOIOKUTEILHEIE PsiabI HA CXOAMMOCTD:

0 HE +5 o0 n—] n of I
1. a) ; 2" : 6) ;[2n+l] : B) HZ;P?llrln(lnlnn)2 |
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w0 n_” o0 1
2.a) =l n: . 6) =2 nilnn
i3-5-...-(2}?+1) s ]
3. a) n=l1 -4 (3!?—2)’ 6) —n
S{1+1] o
4, a) n=l 2 h ; 6) n=I 5 :
i(n—l]”{”"” 21-3-5':...'(21’:—1
5. a) n=l n+1 ’ 6) n=| 22 (ﬁ—l)'
in(n—jl) i(arcsinl}
6.a) n=! 9 : 6) n=l nj .
22-5-8-...-(&1—1) @ 6“
7.3) :1:11-5-9-,,.-(4’?_3); 6) I(
i(3n+l)l Z’”: ]
g.a) 1 8N 5 m\2n+3
C- @
g_a)§n3+l; 6)2(2:1—1)”1
= l-Il-...-(lOn—9) % ]
10. a) »=! 2n-1 6) o n/Inn ;
i (Zn—l)! i[n—*_l)s”
11.a) " 7”!?(!?-&-1); 6) ! 4n :
i n! o 1
12.a) ™ (2n+1)! ; 5 = 412 ’ .-
3 o = (2n+1)
e 2, ,
13. a) n:]5 (2”?—1), 6) n=I1 (4}’1'—1) :
0 1 n_}_l o0 [ n ]n
—1n
14. a) ”=3\/; n— 6) ; n+1 :
o 1 s | w2
b TR 1+_
15. a) ;(2!1+3)ln‘(11+9) 6 ;SH[ n) ;

44

- 1
2T

,,:111(:1 +4n+5)
& 1 "
2]
- ]
,,Z:'nzln(n-i—l)

- |
Enln3(f2+l)

b 2n+l

B) n=I| (I?+1)2 Inn .

S (}1-&2}"2
n+3

i S5+n
B) ”:325""'”2 )
§ 456 (n43)
g S T9(2n43)
= 1
ZarCCOS 3
B) n=1 n +3



16.

17.

18.

19.

20.

21.

22.

23. a)

24. 2)

25.a)

o

1. n=l

(1) S
=1 *
2n+1 4 TZ;

i (n+1) =
n=I (3}1"—2);&] n=1 (3H+2 \/ln n+3)
~ 1 n+2
n=1 nl - 5 /

gn(rﬂ-) 5 ;u(zn +1)
D 3" o0 2 1
= (n+2)g.5” ; 5 ;(n +I)arccosn4+n+3;
. n+l o »

. T

Z::(n +I)ln(n—2) 5 Zﬂ(smsn_f,]]
=% ”(H+2) 2(2H+3],,‘

" n’ 6) i n+1
% T 2 %=1 Y
;(%—1)51114—. 5 ;[7}?7+3n+4J |
s Yy 2 1y
)G  3arsin)
<A =(3n-1 o
;3”—4—6” 1 6 Z,:[ 3n ]
= 1-4-..-(3n+1) i[ﬁlj"
n=l 2" -n! ’6) n=l 2n :
2, 3.5-..-(2n+1) 5 g A
z,: 5-...-(3n+2) . 5 ;[4“1] ;

. arclg

2

n=1
arcsin ——
nJ_

1
T

e -1

B) = J?‘+‘3 .

n1+1

B)

)g(n 5)ln (n 5)
= n+3
Z (n-l—l).

B) n=l n

= n!

n-I|
B) n=1

" 1

2

"=l arccos —
B) n.

o)

B) n=l

o 1

2 —
5) n=I 4(4n+5) |
= 2n+1
b z(n_l)l

B) n=1 n

);(34—8}1 In’ (3+8n‘)

3amanue Ne 2. HcciemoBaTh YHCIIOBOM psiji HAa CXOJUMOCTh W YCTAaHOBHTH XapakKTep
CXOAMMOCTH (a0COMIOTHAS, YCIOBHAS):
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2n—1 }"
3n+2 _

H lnn



o0

pAEI

7. n=l

$ 0~

g = n5

11. n=l

s} n 3“’
25 |

13, !

i(_l)m 2n+1

n(n+2) _

15. n=1

S (!

17 2n+1

a0

31y

19, n=l

21.

$_ (1)

n

0

n 1
Z('l) g BED

25, n=l

- ()
Z (n-i- l)(n +4)

- _1 n+l . 1
Z( ) Slngu |

. n (n+l)(%}n |

8.

10.

12.

14.

16.

18.

20.

22.

o

Sy

n=1

o

2

n=l

o

2.(-1)

n=l|

0

2.(-1)

n=1

b3

n=l1

=1

oo

n=1

2n+1
5n(n+l)

()"

ln(n + l)

n+l 2‘II

4
n

n+l 2” _l

3n

(=)

(2?? + 1)22"”

- n+l 1
Z(_l) (n +2)ln2 (n +2) .

T

3amanue Ne 3. Haliti 0651aCTh CXOIUMOCTH ()YHKITHOHATLHOTO PsiJia:

< (1)

n=I| 3”77(1' + 2)”
= 1
n=l| (x+5)”
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4.

6.

n=1

o

r.a!(x+3)N

S(-1)

n=l

o

2,

n(3x—4)"

SH




o

9.

11.

13.

15.

17.

19.

21.

23.

25.

n

In" x

= n

- .
Z e—u‘.r

n=1 .
o 1
n=1 N (x + 1)”

i Jne™

n=1

o (_l)”. xln-i-Z

;16"(2n+1)

2n

§(2n—3§(2n~2) _

o

Z sin” x
=n(n-1)

i e— nx

n=1 N

0, 7 (x=3)"

16. =1 1

o 205
S (-]

20. n»=l X n

$_C

22.

(1) 5
24, ,,Z,:(n—i-l)(n-i-Z)
- (_1)"—' 2!
2 4" (2n-1)

26. "

)

= n(n+ I)Jnc”JrI

3aI[aHI/Ie Ne 4, Haiitu o0macthb CXOOUMOCTH 3aJIaHHBIX CTCIICHHBIX PAOOB:

n=I n

'Zx: lO”Hx" |

Z (0,1)" x*
n=| n
o Sif x!!

§(2n+l)2\/§ :

S (x-1)

6) Zt 2"

= (x+2)

6) ;;:-2”\/3:1-0-1 _

= Fx-2)
6) Zl 4 :
o ; (x_4)2ﬂ
-1
G
i (x—l)"
5 2 In(n+1)
< (x—4)""

Z 2n—1

6) n=l1
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14.2)

15.2) -

16.a) =

17. a)

i (n+1) x"
n=1 2”

o 2]'-"xﬂ

n=l 2n—1

o

2.

6)

48

(x=2)

H' ln( lj
n .

c (x + 5)”1

b

6) n=1 (H-H)”

“2- n"(x-5)"
= (3n+ l)m

6) n=1
i(x-}-S)ZHI

6) =t 21?'4” )
i (2n—1)"(x+1)
e 2:! I .=r
i(x+3)"

6) n=1 nz

> (Bn+2)(x+1)"

6) n=1 .
. n+l (x_S)ZH

5 ,,Z;;(_l) (2n+1)4"
’ (x+3)2”

Z:(n+l)4”

6) n=1



oL n

e
21. a) ; 3”_| \/ 3n+4 :

o

Z(— 1 )”H nx" |

22.2) -l

23.2)

JZ[JHL]) o

24.2) n=i\ M

~2n+3
Z x
25.a) =1 ML

2n+l

= n (x+2)
5) (n+ 1) .
- (x_3)2r;

0)
x (x -2 )”

5 g(zn—l)z” |
i(x~l)2”

6) n=l  11° 9”

par (n+1)ln(n+l) _

2n

Sy

6) n=| 2”

X .
3amanue Ne 5. Pa3noxuth 3aiaHHyr0 (QyHKIUIO / ( ) B CTCIICHHOW PSJl B OKPECTHOCTH

X, . .
toukn ~ 0 . HaiiTk 001acTh CXOIMMOCTH MOJTy9E€HHOTO CTEIIEHHOTO psifia K JAaHHOH (PyHKITUH.

, S(x)=lnx x,=1

At =e™ x=0

3. f(x 0 =2
5 f()‘ =3 1 Xy =0
. 1
7. 'f(x)_2x+5 Xp=3
X
9. f(X):SlnT xn=2

1 f(x)=27-x xn=0.

13
. 1

15. f(x):;, 4=

17. f(x):ﬁ’ x,=—4
: 1

19, Ho)= x-1 X=2

21. f(x)zmg, % =0
: 7

23, f(x):l2+x—x3 X =0

f(x)=sin2x+2xcos2x x,=0

4.

f(x)= sin” x % =0

6. f(x):e_z"' X =] .

8.

f(t) X

f(x)zcoszx % =0

10_' :3+4.‘(’xn=0.
b S =(1=0)e™ 5 =0

49

" f(x):ln(1+x—2x2)’ X=0

16 f(x):xz—gx+5 X =3
g S (¥)=e x5 =2
20 f(x)=sin(x’ +4x)’ Xo=-2
” f(x):2xc053§ =0



5

25, f(x):(x_l)th 1 X, =0 _ 26. f(x) 6+x—x’ , Xy =0 .
3anmanue Ne 6. Berancnuth onpeaeneHHblil nuaterpan ¢ Togsoctsio g0 0,001.
0,5 2 1 2
j%dx J.cosidx
1.0 ¥ 20 4
0,1 1
jln(]+x)dx I\/;Sinxdx
3.0 % 4.0 .
¥ 1—cosx B e
J dx Ie_f” dx
5,0 ¥ 6. 0
Tg dx 01 ,-2x %
7. 0 V1+x* . 8. 0 X .
1.5 0.4 2
dx Icos(s—x] dx
9 0 : 27-1-)(3 10. © 2
041 04 327
I — dx Ie 4 dx
11, 0 % 12, 0 .
i 04 ln(l+£]
13, 0 V8+x° 14,0 7%
. ?1—cosx
e " dx —dx
15, 0 16. 0 ©
¢ sinx Ye* =1
—dx dx
17. 0 7% 18. 0 X
U..'i U..S
xln(l+.r2)dx 1n(1+x2)dx
19. © 20. ©
05 2 a2
SIY ix Ie 2 dx
21, 0 22, 0 .
0,5 1
[ V1+x® dx Ide
23, 0 24,0 7%
U.;'i 0,2
1n(1+x3)dx J.\/;cosxdx
25. 0 . 26. 0 .
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3ananue Ne 7. Pa3znoxuts B psa Oypbe NepuoAHUECKYIO C EPUOIOM T=2n GYHKITUIO

f(x) , 3aJIaHHYIO0 Ha OTpe3Ke [—E’E] .

) f'("‘)={z}_3, e EZ]O)
LR Wiy
R
RO
Ol o
A s
IR
LG E N
0, xe[-7.0)
. f(x)m%_g xe[0,7]
(0,  xe[-x,0)
" f(x)m%_z, xe[0,7]
=
f(x)_{g—s xe[-,0]
- 0,  xe(0,7]

5-x, xe[—zr,O];
o]
) 0, xe(0,x].
_ 2x—1, xe[-x,0];
/ (x)={
. 0, xe(0,7].
-1, xe[-n,0]
-]
6. X, xe(O,rr]
3x+2 xe[-?r 0]
-]
8. 0, X‘E(O,ﬂ']
{0, xe[-m,0]
f(x)=1x
o = xe(0,7]
_ -2, xe[-n,0]
/ (x)={
1 x+1, xe(O,:rr]
_ 7-3x xe[ﬁn' 0]
f(x)={
1 0, xe(O,Jr]
_ X, re[-a‘r 0]
.f(x)={
16. 2—x JLE(O,S’T]
_ Tx -1, XE["—?T,O]
/ (x)={
18 0, xe(0,7].
0, x e[-m,0];
-]
20. 4—-9x, xe(O,Jr].
3+x, xe[-x,0];
)|
92 2, x E(O,TC].
X, xe[—rc,(});
o]
" 4-x, xe[0,x].
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5 0, xe[—x,O); 5 3=x; xe[—;r,O);
L P P

Dl =
3amanue Ne 8. Haiitu yacTHBIC IPOU3BOHBIC e byHKIAHA é f (x’ Y ) .

z:ln(3x—x3+5xy)_ 5 z=\3xy—x+5y° .

1.1 ; 1.2. ;
2 2 s
13 z=(3xy —3yx'+5y) ; L4 Z=€3;;1-+5;-—4_r ;
15 z:sin(6x4—4y+xy)_ 16 z:fg2(6y3x4—4xy+y) _
L z=(6y2x4—4xy+y)__ L8 z:cos(4x_v+y—x)2_
2 2
19 z=ln(x2_y+_y2x—3x+4_v) _ 110 z:sin(Zx'y—3x3+4y4)_
At ==
2 Iny g S
1.11. z=(x"+2x-1) : 1.12. -y
2y+4 L 2x
zZ=,|— = arcsin
1.13. simx - 1.14. y—2 .
—cos?(3x-5y e
1.15. Z=€ ( '); 1.16.2=»’f4 i ;
z=arct (r4— 2) z=arcctgy—
1.17. A 1.18. X
- 2x-1 s toy
119, Z=(Iy) 120, 2= (sinx)&"
3amanne Ne 9. MccrenoBaTh (PyHKINIO IBYX MTEPEMEHHBIX &= f (x, Y ) Ha DKCTPEMYM.
01 z=x*+y* -9xp+27 . by Z=X"42y"+1,
53 Z2=3=-2x"=y —xy. 04 Z=X 43P +x-y.
25 z:5x2+y3—3xy+4. 26 z:x3+2y3+2&v.
27 z=10—x*+2xy . 28 z=x"—y* +2xy+4x.
29 Z:x2+x‘1}_2 . 210 Z:XI_ZXJ}+2JJ2—2:I
211 z=x -9xp+y’. 212 z=xp* —4x+8y-11.
213, z=x"+y*-2x+4y+5. 214, Z=Xy+2x+6y-T7.
215 z=2xy+x’+y* —4x+2y+3. 216 z=4xy—x"—y  +6x+4y-5.
517 z=2x*+9y" —4x—-6y+2 . 518 z=3x"+y*+6x-4y-10.
2.19. Z=x3+y3_6xy+]0 2.20. Z=.xy+4x+12y+24
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3aganue Ne 10. Haiitu: a) mpou3Boanyo GpyHKIHH &= f (x’y ) B TOUKE M 110 HallpaBJIEHUIO
A

BEKTOpA l;
0) rpagueHT PyHKIUN 4= f (x’ Y ) B TOuke M.

3 2 2 oM u
aq Z=c08’ y+In(x*+y7). M(Ll), l=i+2].
- z=arctg(x-ln(l+y))_ M(],()) kzzi_) _
23 z=2x"+9y* —4x—-6y+2 M(-2,3) = Ej:
g Z=X P —6xp+10. M(4,3) f=si-12]
35 z=2xy+x" +y —4x+2y+3 M(-1,3) v]ﬁ6l;—r8m}u
36 z=x"+y>=2x+4y+5. M(4,-1) iﬁ81+§“?
i, T HAx+12y+24. M(3,-3) bri=j
1g Z=3XHY H6x—4y-10, M(6,~1) =i ]
39 z=4xy—-x" -y +6x+4y-5 M1, —1) ;.7*5:'u+u8m:fu
310 z=xy+2x+6y-17. M(O ~1) f——?-l—Zj:

RVA ! vy Ao
311 z=x"—y*+2xy+4x M(Q,—l) I[=3i+j
g=x ? _ M(5,-1 | g
3.12- X + 2}) + 2x:} ; ( ’ ) ! (') ey ] UUI 6 i
313 z=x+3y"+x-y. M(—2,—1)’ [=3i-2j ;
_ 2 2 _ i
ae T X T gyt A
” z=x -9xy+y’. M(0,-4) I=2i-4j
15 Z=% +xy—2 ; M(—4,—1)’ 5125:!‘4‘21:: :
217 z=5x"+y" -3xy+4 M(2,1) 1=3i+2j
B ! ; Y o |
=3-2x"=y* - M(-2,2 =-2{—6j
318 27T TV W, (-2,2) /=-2i-6].
210 z=x"+y"-9xp+27 M(l,—l) 1=2i-4j
300, z=x%+2y? +l M (- 33) [=2i+8j
Baganue Ne 11. TTpoBepuTh 3a1aHHOE COOTHOIIEHHE TS DYHKIMU z=f(xy )
0%z 0%z
x2_2_ 2 _0 |
4.1. Ox oy , z=e",
,0%°z 8’z
a 2" a2 —cos(ax+y)
4.9, ﬁy 82 ’ =L : :
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ol il B
43 o’ 5y2 | = ln(;rc2 g P* o 2y+l);
0’z 9’z
. 5
4.4, oy Ox ’ Zz =s8In (y—ax);
2 n2 2
xa—§+2xyoz+y a—§=0 g="
45 ox Ox0y oy X
2 2
woioy2fiog z=p,%
4. Ox oy X
,0°z O ,0z X
—2__ y — | = g —
47. ox” o\’ oy 2.
0’z &’
—j—t——i:O = arctg —
48. ox” gy , Y.
ai ngz\_ng;j_o z:SiI’l(x y)
4. T , x
N 2
0,20 —yza—j:O v
4.10. ox\  0Ox oy g
182 182 z
4.11. x Ox yay ' ( -y )5 ;
262' 0z 2 y
X' ——xy—+y =0 z = <—+ arcsin(x
4.12. ox "oy | 3y (y);
2 2
%+2—§:0 ( 2 2
413, X Yy | z=Inlx"+y +2x+1);
X al—lxy 92 +y22+2xyz:0
ox? Ox0 4 0
4.14. ¥ F=8
0z 0%z _ 0z 0z 622
415, ox Oxdy Oy Ox’ | z=ln(x—e‘-");

2 0’z 82 X
4.16. a‘ﬁy 5J’ , V.
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4.17.

4.18.

4.19.

4.20.

3agaaue Ne

0z 0z
y =(1+ylnx)—
Sxay ox z=x"
2 2 2
2824-23{1262"'}’26_2:0 3
Ox0y Ox0y oy p——
0’z .0z
y —d A 2 :
oy” Ox z=sin(x+ay).
&’z oz
(x=y)=— |
oxoy Oy z=cosy+(y—x)siny
12. Bprucnuth HamOoOJNbIIEE ¥ HAaUMEHbIIEE 3HAYCHUS (YHKIUH

2= £(5,7) 3 samamott oo D u
-3 B 3aJaHHOU 06J'IaCTI/I , KOTOpaAa onpcaciicCHa CUCTCMON HCPABCHCTB. HOCTpOI/ITL

oomacte D
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.

z=x2+y2—9xy+27’
2=x2+2y2+1’
z:3-2x2-xy—y2’
z=x2+3y2+x—y’
z=x2+2xy+2y2,
z:5x2—3xy+y2+4’
z=10+2xy—x?,
z:x2+2xy—y2+4x’
z:x2+xy——2’
z=x2+xy7
z:xz—xy+y2—4x,
z:x2+3y2+x—y’

z=x>+y* -3xy

z=x> =2y +4xy—6x -1

z=xy—-2x—-y
1 >
zZ=—Xx"—X
5
Z=2x+y—Xxy

55

0<x<3, 0<y<3.
x20,y20, x+y<3.
x=L »20, yﬂx;
xzl y2—Lx+y<I;
—leSLOSySZ;
xz-1, y2-1, x+ysl.
0£y£4~x;
x<0,y<0, x+y+220.
4%—4Sy£0;
—l£x£, 0sys3.
x=20,y20, 2x+3y—12$0;
O=sxsl, Osy=sl, x+y=2l.
0<xx2; Osys3.
x20,y20, x+y<3.
0<x<3, 0<y<4.

>_2
0<y<3 Y=3%

0<x<4, 0<y<4.



518. z=x*+2xy—4x+8y 0<x<] 0<y<2.
5.19. z=x+y' —xp+x+y x<0, y<0 x+y>-3.

5.20. z=x"+8y” —6xy +1 0€x<2, ~lsy=sl.

3aganue Ne 13.
Howmepa 3anau

=)

/11

1 11 | 41 | 51 6.1 7.1 8.1 9.1 10.1
2 12 | 42 | 52 6.2 7.2 8.2 9.2 10.2
3 13 [ 43 | 53 6.3 7.3 8.3 9.3 10.3
4 14 4.4 54 6.4 1.4 8.4 9.4 10.4
5 15 [ 45 | 55 6.5 75 8.5 9.5 10.5
6 16 | 46 | 51 6.6 7.6 8.6 9.6 10.6
7 1.7 | 47 | 5.2 6.7 7.7 8.7 9.7 10.7
8 18 [ 48 | 53 6.8 7.8 8.8 9.8 10.8
9 19 | 49 | 54 6.9 7.9 8.9 9.9 10.9

10 [ 1.10 | 410 | 55 6.10 710 | 810 [ 9.10 | 10.10
11| 21 | 411 | 51 6.1 711 | 811 | 911 | 10.11
12| 22 | 412 | 5.2 6.2 7.1 8.12 | 9.12 | 10.12
13 23 | 413 | 53 6.3 7.2 813 | 9.13 | 10.13
14| 24 | 414 | 54 6.4 7.3 8.14 | 9.14 | 10.14
15| 25 | 415 | 55 6.5 7.4 8.15 | 9.15 | 10.15
16 | 26 | 416 | 51 6.6 7.5 8.16 | 9.16 | 10.16
17| 31 | 417 | 5.2 6.7 7.6 8.17 | 9.17 | 10.17
18 | 32 | 418 | 53 6.8 1.7 8.18 | 9.18 | 10.18
19| 33 | 419 | 54 6.9 7.8 819 | 9.19 | 10.19
20| 34 | 420 | 55 6.10 7.9 8.20 | 9.20 | 10.20

3ananue Ne 1. Berunciaute MOBTOPHBIN HHTErpall:

Ty '( 2 4 2y)d ]‘ df dy
y[(x* +2y)dx. X -
1.1. £ {I] 12,3 1(xX+Y)
2 2 kxidy
]jdijdy. jl'dx! 7
13,0 ol+y 14,
3 5 2 d
Jdy [(x+2y)dx. [do Jf'ff'f’-
15 3 oy 16 0 asineg
f = g cosp
1 VI=A 5 = [do | r’sin’odr.
dx N1=x" =y dy. "
1.7. { { 1.8. 2 U
1 2 3 ¥ Ay
[dx[ ydy|z"dz. } dx[dy [ x*y*zdz.
1_9_ 0 0 0 1.10_ 0 0 ]

3amanue Ne 2. HaiiTu ypaBHEeHHsI IMHUMA, OTPAaHUYUBAIOIINX 00JacTh HHTErpupoBaHus. Caenarhb
PUCYHOK 00J1aCTH MHTETPUPOBAHMS:
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2 2-
[dy Jyf(x; y)dx. 30 x4

—6 y—--l jdr_[f(x y)
2.1, 4 2.2. +
4 10—y P
[% jf(x, e j]'clx{_f(.r; y)dy.
23.° Y 2.4, 3
30 V252 o
[dx [ f(x; y)dy. deff x; y)dy
25.0 0 26. 71 ¥
3ananue Ne 3. U3MEHUTH OPAIOK I/IHTerI/IpOBaHI/IH B HOBTOpHOM MHTErpae:
2 2x jdx j f(x; y)d
[dx|[ f(x; y)dy. o6
31 0 X 3.2. 4
| 2 1 1-x°
[dx[ f(x; y)dy. [dx [ f(x; y)dy.
33. 0 ¥ 34, 1 X
V2x—x* 2 Jax
jdx [ f(x; y)d [dx j (X y)dy.
35. 1 2 36. 0 Vuer
e In x 2n sinX
jdxj f(x; y)dy. [dx [ f(x; y)dy
3.7. 1 0 38. 0 0
3ananue Ne 4. BeIurcauTh JBOMHON MHTErpat:
[[(x+y)dxdy, 0<x<1, 1<y<2. » [[xy(x—y)dxdy. 0<x<1, 0<y<2.
D 2. b
dxdy
] r}g; 1£x<2, 3sy<4 [[ycos® xdxdy, 0<x<2m, 0<y<I.
43 2(x-y) 44 D
[[In(x+y)dxdy, 1<x<2, 0<y<I. |[ xdxdy; x=0, y=x, x+y=2.
45, 0 46. P
[[sin(x+y)dxdy, x=y, y=0, X+y==. [[x*ydxdy; y=0, y=1-x.
47. D 2 480
[[x ydxdv; y=x, y*=nx jf(l—yz—xz]dxdy: x=1, y=x, y=2x
49 0 4.10. ©
[[(x+y)dxdy, y=1, x=0, y=+x.
411. ©
[[(x+2y)dxdy, x=2, y=3, y=x, y=2x
4,12. D
[[yInxdxdy; xy=1, x=2, y =x. jj(x +y)dxdy, x=4, x=2y, x=y.
4.13. P 4.14. o
[[(+2x+2y)dxdy, y=x, y=0, x+y=L [[xydxdy; x+y=2, y=x’, y=0.
415. o 4.16. »
[[(4-y)dxdy, y=1, 4y=x*, x>0, [[x’y’dxdy; x*+y* =4.
417. o 4.18. b

57



2
([ +y)dxdy, y=x*, y*=x [[sdxdy; x=2, y=x, xp=1.
419. D 420. 2V
3amanne Ne 5. C momompro mepexona K IMOJSIPHBIM KOOPJIWHATaM BBIYHCIHUTH JBOWHOMN
WHTETpat:

R R-x
[dx [ln(x*+y?* +1)dy.
51. ¢ 0
fj'dl_xg—_}idxdy. D={(x; y)e R +y* <1, y20, x 0}.
52 b Vl+xX +y’ '
3 [[(2-2x-3y)dxdy. D={(x y)eR|x*+y* <4j.
o. D
54 [[V9—-x*—y*dxdy, D= {(x: y)e R*|x* + y* < 3x].
. . D

Uarctgidxdjﬁ D= [(x; y)e R?
550 X 1

3ananue Ne 6. C moMOIIbI0 ABOWHBIX HHTETPAIOB BBIYUCIUTD IIOIMIAIL PUTYPbI, OTPAHHYEHHOM
JINHUSIMUA;

2 X
1€+ Y2 <9, < <x3h.
i et A |

6.1. ,V=x3; y=x+2. 6.2. _\::_]’.-3 —2y: x+y=0.

6.3. y=sinx; y=cosx; x=0. 6.4. =0 p=lp pyp=l,

6.5. X=¥ y=5x x=1. 6.6, 9x° +4y’ =36.

6.7. }’=x/;; _13:2'\/;; x=4. 6.8. (.\‘2 +,v2)2 =27

6.9. '+ =2xy; x20; y=0. 6.10. (_\’+_v]5 =x*y* x20; y=0.

3&,[[3.HI/IC Ne 7. C MOMOILIBIO JBOMHBIX HUHTErpajioB BBIYUCIINTDH 00BEM T€JIa, OrPAHUYICHHOT'O
MMOBCPXHOCTAMMU:

7.1, Z2=35-x; "1'2=5_r; z=0.

7.2 z=_r"+y3; y=_1‘2; y=1; z=0.
7.3. x=y=z=0;, x=4; y=4, z=x"+y" +1
7.4. x=y=z=0; x=1;, y=2; z=x*+)"

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

7.5, BEFEE=N
76. ¥=2=0; 3x+y=6; 3x+2y=12; x+y+z=6.

7.7, 2=X" 4% x=y=z=0; x+y=1.

7.8. z=x"+y% z=0; y=1;, y=2x; x+y=6.
79 y=vx; y=2Jx; z=0; x+z=6.

710 ¥=y=2z=0; 2x+3y-12=0; 2z=)".

7.11 z=9-y%; 3x+4y=12; x=y=z=0; y=0.

3amanne Ne 8. BeraucnuTh TpOIHOM HHTETpAN 110 00JI1acTH G,

”_[2 yie®dxdy dz
8.1. G ;

G:{(x,y,z):xzo, p=l y:x,z:O,z:l}
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8.2.

8.3.

8.4.

8.5.

8.6.

8.7.

8.8.

I I .[ x*zsin(xyz) dx dy dz
o .

_[8)2 ze™dx dy dz

Q

j”ylch(lry)drdvdz G={(xy,2):x=0, y=-2, y=4x,2=0, z=2}
={(xy,z):x=—l.x=0.y=0,y=2,z=0,z=l}
jx sh(3xy)dxdydz. G={(xy,2):x=1 y=2x y=0,z=0, z=36}

: G={(xzty,z):0c=0.2x=1,y=0,y= , Z= = }

I
Il
f -. y*zcos(xyz) dx dy dz
.[T.}’ECOS(%xy)dxf{de.G {("3‘}’ z)ix=0, y=—1, y= % z=0, z=— }
Il

[[x*zsin % dx dy dz

G={(x:ty,z).0;=0,4x=l,y’=0,y=2 z= z= }

8.9.

8.10.

8.11.

8.12.

8.13.

8.14.

8.15.

8.16.

8.17.

_[ﬂy‘e"“"dxdy z _ G={(x,y,z):x=0, y=-2,y=4x,z=0, z=1}

J‘.([ 2y'eeTds dy _ G= {(x,y,z):sz, x=1y=0, y=1z=0,z= l}

j!j‘yzch(lr}’)drdvdz. G={(x,»,z):x=0, y=1, y=x,z=0, z=8]

J.‘”xzz sh(xyz) dx aﬁv, dz
& :

Gz{(x,y,z):x:(), x=2,y=0, y=1,z=0, z=l}_

O 2 o =0, y=2, y=2
ve" “dx dy dz G;{x 2 =4 FE A

94 z=0, z=-1.

r =3, y=1, z2=2nx,
y“zcos% dx dy dz G:{x 4 e

x=0, y=10, z=0.

L]
:‘}.

't 4 :0, :—1, :’

i z=0, z=27".
~r - :]_' :—1’ =1,
2x°z sh(xyz) dx dy dz Gad™ Y i
s : x=0 =0, z=

[ 12 gos)( xy dx dy d=
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| 1
- G- x:2’y25’ 2255
2x*z sh(2xyz) dx dy dz '
8.18. G : x=0, y=0, z=0.
([ .2 x==1, y=x, y=0,
x“sh(2xy) dx dy dz G %
819. G : z=0, z=8.
dos . _ 4 7
Xz Sln% dx dy dz G;{x xy 2
820. G 2 . x=0, y=0, z=0.

3aganne Ne 9. Pemuts quddepernnanbabie ypaBHEHHS IEPBOTO MOPSIKA:

sr o Xdx+dy=0 »(0)=0. ) y+2aae iy
62 o XY=y y)=1. o V2 =xe
63, a COSXAX+2ydy=0 y(O):O; 6 (x=1)y'-y=y*
2 1
64. a) yr:%_f, y[z]ﬂ; 6 XV =1
65 a) (1+y2)dx‘(1+x2)d}’:0, »(0)=0 6 W +y=xy"Inx
, 2x+y)
66. a) YET =1, ) y’ﬂ+y:arcsinxl
67. a) xy'=1+y* y(1)=0. 6) V+xy=xp
2
6.8. a) yr:%Jr%, y1)=1 : 5) y'sinx—ycosx=1
69. o ¥ =2X+2xy »1)=0. 5) (l—xz)y'—xy:xyzl
_ Y 2 T
6.10. a), : =;+sm7' y(l):z ; 5) (1+x)y' -y =arcigx
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6.11. a), X+l }’(0)=1; ) 3y°y' +y  =x+1
,_2xy+y2

6.12. a) Y x* , J’(l)zl; 6) '+ ytgx =sin 2x.

6.13. a) +x =23y 3(0)=2, 5

(x +2xy—y° )dx—!—(x —ny y )dy 0

6.14. a), y’:fﬂg%, y(l)=%; 5 YV cosx+y=Il+sinx
o{5)-
6.15. a), VXY=, 2) . ) xy' -4y =x*.[y |
yr:y+ fy2+x2 | |

6.16. a) X , }’(1):0; 5) Y +3tg(3x)y:sm 6x

6.17. a) Y+ =x' y0)=2. 5) xy'+y=ylnx

6.18. a) x}"=2y——’f, y(1)=2; 5) (2x+1)y'+y=x.
6.19. a) 1_}’2dx=ﬁdy , y(O):O; 5) y'—ytgx+yzcosx=0_
6.20. a) (x2 +J’2)dx =2xydy ¥(4)=0. 5) s :Esm o

3ananne Ne 10. Pemnts adydepeHnmabHble ypaBHeHHs BTOPOTo TOPSAKA:
71 a) Xy +x'y =1,

5) y"—4y'+5y:xez"', y(0)=1, y’(O):OI
72, @) y" +1tgx y' =sin2x ;

6 V' =5y +6y=12cos2x-8sin2x  y(0)= »(0)=0
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7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

7.9.

7.10.

7.11.

2 y" —ctgx-y' =sin’ x ;
5) y"—4y' +4y =e**;

9 20"y =) +1,
5) Y+ y=cos2x ;

2 yxlnx=y",

6 V'~V =5x%

20" =0")

5) y' =5y +6y=(12x-1)e "

a) 2xy”=y';
5) y'+6y"+9y=10sin x;
o Ay )" -3yy" =0,

" —2x,
6) Y +4y=e"";

2 (1+xz)y"+(y")2 +1=0.

" ' _ 2 x,
5 Y —4y'+5y=2x"¢e";
" N2 _
5 2" +() =0,
5 y'+6)"+13y =26x;

o L2 =50").

" ' e ;
6 Y -6y +9y=x"—x+3;
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7.12.

7.13.

7.14.

7.15.

7.16.

7.17.

7.18

7.19.

7.20.

xy" = y'Inl
a) X,

5 y'=3y ' =x+cosx;
" ' 2 x
oW —y =xe.
5 ¥ —6y' +9y =e*;
0 VO =20
6 yn_y=3xe2x;
" "2
2 Y +2x(y") =0,
5) Yy =2y +5y=5x* —4x+2;

" ' 2 _
XY FY-x ~1 =)

5 y"—4y' + 4y =2(sin2x + x);

2 yige=y'+1.

5 y"+4y=8sin2x;
o V'By+4)=30")
5) y' -4y + 4y =¢e’*;
2 xzy”+xy':l;

" 3x,
5) Y +9y=06e"";

2 4,
y"+1—(y ) =0
a) —¥ ;
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5 y'=3y'+2y= e (3 — 4)6); ,V(O) = y’(O) =0;

2.2.OueHo4YHbIe CPe/ICTBA JIs1 IPOMEKYTOUYHOM aTTecTalnu (IK3aMeH)
Bonpocs! AJ1s1 NpoBeAeHUs IK3aMeHa

Cemectp 1
Bonpocsl k 3k3amMeny

1. MHoXecTBO AEHCTBUTEIBHBIX uncesl. MOoayb IEWCTBUTEIILHOIO YHCIa U €ro
CBOMCTBA.

2. OrpaHuYeHHbIE U HEOTPAaHMYEHHBbIE MHOXKECTBA Ha 4MCI0BOU npsiMoi. [Ipu3Hak

OTrpaHU4YEHHOCTU MHOXKECTBA.

[TonsiTue pyHKIMU U c1OCOOBI ee 3aaanus. [elicTBus Hal QyHKIUSAMU.

4. MoHOTOHHBIE (YHKIMM Ha YHUCIOBOM HPOMEXKYTKE. YeTHble W HEUYETHBIC
¢bynkuuu. [lepuonnyueckue QyHKIUU.

5. I'paduk pyHkuu. DieMeHTapHbIe IPeoOpa30BaHuUs rPaAPUKOB.

6. OkpecTHOCTh TOUKHM Ha YHCIOBOM mpsmMoil. IIpemenbHble TOYKHM MHOXKECTBA.
[TonsiTue npenena GyHKUMUN B TOUKE U €T0 T€OMETPUYECKUI CMBICIL.

7. Teopema o mepBOM 3aMeyaTEIbLHOM IPEIEeE.

8. Teopembl 0 mpenenax (TeopemMa O €IMHCTBEHHOCTH IIpelena; Teopema o
npeseIbHOM NEPExXo/ie B HEPaBEHCTBAX ).

9. Teopemsl 0 ipenienax (TeopemMa o mpesese MPOMEKyTOUHON QYHKITUN; TeopeMa 00
OTPaHUYCHHOCTH (DYHKIIMH, UMEIOIICH KOHEUHBIN TIpeJien).

10.TIpenenbl cyMMBbI, pa3HOCTH, TPOU3BEJECHUS M YACTHOTO JBYX (DYHKIIHH.

11. Tlpemen ¢yHkIMU Tpu aprymeHte, crpemsiiemcs k oo. [lpemen uymcioBoit
MOCJIEA0BATEIBHOCTH.

12.beckoHeuHo Mamble QYHKIMM M WX CBoicTBa. CpaBHEHHE OECKOHEYHO MalIbIX
byHKIUH.

13.beckoneuno Oonpimme (QyHKIMM U OECKOHEUHbIE Mpefenbl. TeopemMa O CBs3H
NOHATUS OECKOHEYHO OOJIbIION (YHKIIMU C TMOHATHEM OECKOHEYHO Mallon
byHKIMY.

14.Boluucnenure npenena CyMMBI, Pa3HOCTH, NPOU3BEACHUS W YACTHOTIO JIBYX
GbyHKIMIA B 0COOBIX CITydasiX.

15.OkBUBaNeHTHBIE OECKOHEYHO Malible (YHKIUU W BBIYMCIEHHE C MX ITOMOIIBIO
IIPENIETIOB.

16.OxnocToponnue npeaensl GyHKud. Teopema 0 CBSI3M MOHATHN OJHOCTOPOHHUX
IpeeoB ¢ TOHATHEM OOBIYHOTO Mpeena.

17. Akcuoma HENpepbIBHOCTH MHOKECTBA JEHCTBUTEIBHBIX Yynces. TOUHbIE TpaHULIbI
YUCJIOBBIX MHOXECTB. Teopembl O CyIIECTBOBAHUM TOYHOW BEPXHEHM U TOYHOM
HIKHEN IPaHULl U UX CBOKWCTBAX.

18.TeopeMbl 0 mpejene MOHOTOHHOM YHCIOBOM TMOCHEAOBaTEIbHOCTH. Teopema
Beliepurpacca.

19.Yucno e. Teopema o BTopoM 3aMeyaTeIbHOM MpeIeie.

w
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20.Teopembl 0 TPEThEM, YETBEPTOM U MSATOM 3aMeUaTENbHbBIX Mpeieax U CICACTBUSL
U3 HUX.

21.Tlonatue HempepbiBHOW  (yHKIMU. HempepslIBHOCTH  CyMMBI, Pa3HOCTH,
MIPOM3BENICHUS M YACTHOTO JIBYX HEMPEPBIBHBIX (DYHKIIUH.

22.0OaHOCTOpOHHSST HempepbIBHOCTh (yHKIMU B Touke. Kimaccupukamms Ttodex
paspbIBa.

23.Teopemsl Beiiepitpacca 0 HempepbIBHOM HA OTpe3Ke PYHKIIUH.

24.Tlonsitus mpou3BoHOM U nuddepenuupyemoctu GyHkiuu. Teopema o CBs3U
T depeHIIUPYEMOCTH € HEPEPHIBHOCTHIO (DYHKLIUU.

25. Kacarenbnas  xk  rpaduky  QyHkiuu.  ['eoMeTpudecKuid  CMBICIT
nuddepeHnupyeMocTy QyHKITUH.

26. IlpousBonHas CyMMbI, pa3HOCTH, IIPOU3BENEHUS M YACTHOTO JABYX (YHKIIHI.
Teopema 0 IpOU3BOAHON KOMIO3ULMU ABYX (DYyHKIUH.

27. Tlpow3Boanbie 3neMeHTapHbIX (yHkuuid. ['mnepbommueckne (QyHKIMU U UX
TIPOM3BOJIHBIE.

28.TlapameTrpudecknii  crmocod 3amanus (yHKiuH. TeopemMa O TPOU3BOAHOM
napamMeTpUYeCcKH 3aJaHHON (PYHKIUH.

29. Tlonsatue nuddepenmana GyHKuu. ['eomeTpuyecKuii 1 MEXaHHUECKUA CMBICIT
b depennnana GyHKIHH.

30. Auddepeniiman CyMMbl, pa3HOCTH, MPOU3BEICHUS M YaCTHOTO JABYX (DYHKIIWH.
Hubdepennman kommozurnuu AByX ¢yHkuuid. duddepenumanst BeicImx
HOPSIAKOB.

31. Bo3pacranue u yObiBaHUE (PYHKIIUU B TOUKE.

32. CgoiictBa nuddepenuupyembix Qynkiuii (Teopema @epma; Teopema Posus).

33. CroiictBa nuddepennnpyemsix pyHkimi (Teopema Jlarpanxa; reopema Komm).

34. Ilpu3nak MOHOTOHHOCTH (YHKIIMU Ha MPOMEXyTKe. Touku skcTpemyma. Teopema
O HEOOXOAMMOM YCJIOBHUM CYIIECTBOBAaHUS OKCTpeMyma (QYHKIUH OJHOM
MIEPEMEHHOM.

35.Teopembl O TIEpBOM U BTOPOM JOCTAaTOYHBIX YCJIOBHSIX CYIIECTBOBAHUS
sKCTpeMyMa QyHKIIMU OJTHOU MePEeMEHHOM.

36. HampaBnenue BbimykiocTu rpaduka ¢yHkuuud. Touku mnepermba rpaduka
byHKIMY.

37. HeBepTuKalibHbIE aCUMNITOTHI Tpaduka PyHKIUH.

@

38. PackpeiTHe HEONPEACICHHOCTEH THIIA { } u L’} C TIOMOIIBIO MPaBUII

Jlonurans.

39.TlonsTue neprooOpaszHoii. Teopema o mepBooOpa3HOA.

40.TTonsarue HeomnpeaeneHHoro uHTerpaita. CBoiCTBa HEONPEAEICHHOTO HHTETpaia.

41.Tabnuiia OCHOBHBIX UHTETPAJIOB.

42.Teopema 00 UHTETPUPOBAHUH T10 YACTSM.

43.Teopema 0 3aMeHE MEPEMEHHOMN B HEONPEIEICHHOM UHTErpase.

A4 TloHsaTust panyoHAIbHOW (YHKIIMH, MPOCTEUIINX PAMOHAIBHBIX (YHKIIHM.
HuTerpupoBanue npocTelmmx Apodeit nepBoro U BTOPOro TUIIA.

45. lnTerpupoBaHre NpoCTeUIINX IpoOeit TPEThETo THIIA.
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46. nTerpupoBanre NpoCTeUIINX IpoOeil YeTBEpPTOTo THIIA.

47 luTerpupoBaHue MpaBUIbHON PallMOHATBHON (PYHKIIHH.

48 . MnTerpupoBaHue HEMIPaBIUIbHOHN paliiOHATbHON (PYHKIIHUH.

49.MHTEerprpoBaHUE TPUTOHOMETPUUECKUX BBIPAKECHHIA.

50. MnTerpupoBanue BEIpAXKEHHM, COACPKAINX PATUKAIIBIL.

51.Pa3ouenue otpe3ka. Panr paszOuenua. MHWurerpambHas cymma. IloHsTHe
ONPEJEICHHOr0 HMHTErpayia. 3aJayd, MPUBOISALIME K HNOHITHIO OMNPEAEIECHHOTO
UHTErpaa.

52. Heobxoaumoe ycnoBue wunrerpupyeMoctd ¢ynkmuu. Cymmbr [JapOy u ux
cBoiictBa. Kpwutepuii wuntrerpupyeMoctd ¢yHKuud. JloctaTodyHble YCIOBHS
UHTErPUPYEMOCTH (PYHKITUH.

53. CBoiicTBa OnpeesIEeHHOr0 HHTErpaa.

54.Teopema o hopmyne Hototona — JleiOnuia.

55. Teopema 00 HUHTETPUPOBAHKH I10 YACTSAM B OIIPEIECITICHHOM HHTErPAJIe.

56. 3amena miepeMEHHOW WHTETPUPOBAHUS U TOACTAHOBKH B OINPEACICHHOM
UHTErpae.

57.Teopema o TUIOAAN KPUBOJIMHEWHOMN TpaNelyy U CIeACTBUS U3 Hee. TeopeMa o
IJIOIIAIA KPUBOJIMHENHOTO CEKTOPA.

58. CipsimitsieMoCTh U JITMHA TTOCKO# kpruBoi. Teopema XKXopaana.

59. BerumcrieHne JUIMHBI TIAIKONH KpUBOH (OMpeACeIICHHE TaIKOW KPHBOM, TEOpeMa O
JUTMHE TJIaJIKON KpUBOK).

60. Beruuciaenue JIMHBI II1aKOW KPUBOM, 3aJJaHHON B ICKAPTOBBIX KOOPAWHATAX, U
KPUBOW, 3aJaHHOU B IOJISIPHBIX KOOPAWHATAX.

61. HecoOGcTBeHnHbIie mHTErpalibl. TeopeMa 0 HECOOCTBEHHOM MHTETpalie.

62. IlonsTme ocraTka HECOOCTBEHHOTO HWHTerpajia. Teopema 00 oOcTaTke
HECOOCTBEHHOTO MHTETpaa.

Cemectp 2
Bomnpocsl k 3Kk3amMeHy

1. Tlonsitue ynucnoBoro psaa. Cxoasuuiics YUCIOBOM psij U ero cymma. Teopema o
r€OMETPUYECKOM PSe.

2. Teopema 0 CIIOXKEHUH CXOMSIIUXCS YHUCIOBBIX psAAoB. TeopeMa 00 YyMHOXEHUU
CXOJSIIIErOCs YMCIOBOTO Psiia HA YUCIIO.

3. OmpexneneHue ocraTka YHUCIOBOrO psnga. Teopembl 00 OCTAaTKe CXOASIIErocs

YHUCIJIOBOIO psija.

HeoOxoaumoe yciaoBre CX0IMMOCTH YUCIOBOTO psifa. ['apmMoHnueckuii ps.

[TonoxuTtenbHbIe YUCIOBBIE Psibl. CpaBHEHUE MOJOKUTEIBHBIX PSIIOB.

[Tpuznaxu Komm u JlanmamGepa cXouMOCTH TTOJIOKUTEIBHBIX PSIOB.

NHTerpanbHblil MPU3HAK CXOAUMOCTH MOJIOKUTEIBHBIX PSAIOB U €r0 MPUMEHEHUE.

Teopema 006 0600IIEHHBIX TAPMOHUYECKUX PSIIAX.

3nakouepenytomecs psaasl. Teopema JleiiOHUIIa 0 3HAKOUEpEAYIOUIMXCS PSAAAX.

AOCOIIIOTHAs ¥ YCJIOBHASI CXOAMMOCTb psiioB. [lonoxuTenbHas 1 OTpUllaTebHas

yacTu ynciioBoro psaa. [lpusnaku Janam6epa u Kon aGcositoTHON CXOIUMOCTH

YUCJIOBOTO PAAA.

No ok

© ©
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10. ®yHkHMOHANbHAS TOCIEAOBATENBHOCTh. O0MacCTh CXOAMMOCTH U TpeesbHas
byHKIHS.

11. ®ynakuuonanbHbie psabl. OOJACTh CXOMUMOCTH M CymMma (yHKIIMOHAIHLHOTO
psza.

12. PaBHOMEpHass ~ CXOAMMOCTh  (YHKIIMOHAJIBHOW  TOCIEAOBATEIBHOCTH |
dyHkImoHaIpHOTO psiga. Teopema BeitepiTpacca o paBHOMEPHOM 1 aOCOTIOTHOM
CXOAMMOCTH (PYHKIIMOHATBHOTO PsJia.

13. CBoiicTBa paBHOMEPHO CXOJAIMIMXCS (PYyHKIMOHAIBHBIX PSIIOB.

14. ITonsiTue creneHHOro psjaa. Teopema 00 MHTEpBAJE U PAANYCe CXOIUMOCTU
CTENIEHHOTO pAJIa.

15. Teopema 0 paBHOMEPHOI CXOAMMOCTH CTEIEHHOTO PAAA.

16. CBoiicTBa CTEIIEHHBIX PSAIOB.

17. Paznoxenne QyHKIMM B CTeNeHHOM psan. Teopema o0 €QMHCTBEHHOCTH
pa3noxeHus: GyHKIIMH B CTETIEHHOU PSI.

18. ®opmyna Teitnopa. Teopema 06 yciaoBun cxoauMocTH psia Teitnopa.

IR - o
19. Teopema o pasnoxenuu Gpyrkuuu /) =€ B cTeneHHoN ps.
20. Teopema o paznoxenuu Gynxiu /(¥) =S¥ g crenennoit ps.

21. Teopema o paznoxennu pyHkuuy /(=% g creneHHol ps.

f(x)= In([ + .r)

22. Teopema o pazyioxeHUU PYHKIIUU B CTEIIEHHOM Ps.

23. Teopema o paznoxenun Gpynkmuy / () =4¢iY g crenennoii pax.

i \m .
24. Teopema o pasnoxennn gyskuun X =0+%)" g GuHOMUIaNBHEI psiI.

25. YacTtHble TPOM3BOJHBICE (YHKIMKA HECKOJIBKMX mepeMeHHbIX. [loHsTue
muddepennmpyemMocty QyHKIIH

26. IIpowusBoanas u quddepeHnnan cnoxxHon GyHKIIMHA HECKOJIBKUX TEPEMEHHBIX.

27. HesBuble GyHKINA U UX AU GEpeHIIMPOBAHHE.

28. KacarenpHas mI0CKOCTh M HOPMaJjb K MOBEPXHOCTH.

29. UYactasie npousBoAHbe U AU(QEpeHIInanbl BBICIIUX TOPSAKOB (YHKITUH
HECKOJIbKUX MEPEMEHHBIX.

30. DxkctpemyMmbl (YHKIMH JIBYX MEPEMEHHBIX. T€OopeMbl O HEOOXOJUMOM H
J0CTaTOYHOM YCJIOBHSIX CYIIE€CTBOBAHUS SKCTpEMyMa (DYHKIIHH ABYX IEPEMEHHBIX.

31. TlonsTHE MPOU3BOAHON MO HANPABICHUIO (PYHKIUU HECKOJIBKUX NEPEMEHHBIX.

Teopema 0 MpPOM3BOAHOM MO HAMpPaBICHUIO (DYHKIHWHM HECKOJIBKUX MEPEMEHHBIX.

[Tonsitue rpaguenTa GyHKIIUNA HECKOJIBKUX MTEPEMEHHBIX.

32. TlonsTue aBOIHOTO MHTErpasna. [ eoMeTpudecKnii CMBICIT TBOWHOTO UHTErpaa.

33.  CpoiicTBa ABOMHOTO MHTETPAJIA U CICACTBUS U3 HUX.

34. TlonsThe TOBTOPHOTO WHTErpaja. BbIUKCICHWE JBOWHOIO HMHTErpaja
MOBTOPHBIM UHTETPUPOBAHUEM.

35. TloHsTHE TPOMHOTO MHTETPAJIA M €0 BEIYUCIICHHE.

36. Teopema o npeobpa3zoBaHUU TBOMHOTO MHTETpaia K MOJSIPHBIM KOOPIUHATAM.

37. IlpumeHeHUE KpaTHBIX HMHTETPAJIOB JIJISl BBIYMCICHMS IUIONIAJEH MIIOCKHUX
uryp.

38. IIpumeHeHUE KpaTHBIX MHTETPAJIOB JIJIsl BEIYUCIECHUSI OOBEMOB TEN.

39.  BrbrunciieHre Macchl U KOOPAMHAT LEHTPA TSHKECTU TUIOCKOU (DUTYpPHI U Tela.
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40. BrpluucneHnue mIOmaaN MOBEPXHOCTH.

41. BpluucieHre MOMEHTOB WHEPIMH TUIOCKOH (DUTYpHI U TeNa.

42. TloHsATue KPUBOJIMHEHHOTO MHTETPaJIa IEPBOTO POJIa U €r0 CBOMCTBA.

43. TloHsATHE KPUBOJIMHEHHOTO MHTETPaIa BTOPOTO pOJa M €ro CBOMCTBA.

44, Teopema O CyIIECTBOBAaHWW KPHBOJWHEHHOTO MHTETpayia u GopmyJie s ero
BBIYHCIICHUS.

45. Beruncienue paOOThl MEPEMEHHOM CHJIBI C TOMOUIbIO KPHUBOJIMHEWHOIO
UHTErpaa.

46. Teopema o hopmyne Pumana-I'puna u ciieicTBue U3 Hee.

47. YcnoBHsS HE3aBUCUMOCTH KPUBOJMHEMHOIO MHTETpasia BTOPOTo poja OT MyTH
UHTETPUPOBAHUSI.

48. OmpeneneHue MOBEPXHOCTHOTO HHTErpaja IEpBOro poja. Beiuucienue
NOBEPXHOCTHBIX MHTETPAJIOB IIEPBOIO POJA.

49. OmpeneneHne TMOBEPXHOCTHOTO HWHTETpaja BTOPOTo poja. Brramcnenue
MTOBEPXHOCTHBIX MHTErPAJIOB BTOPOIO POJIA.

50. Ilonsitne oObIKHOBEHHOTO AU(PEpEeHIINATBHOTO ypaBHEHHs 1-ro mopsaka u
ero pemenus. 3agada Komn qiis nuddepennnansHoro ypaBHeHus 1-ro nopsaka.
51. JIudpdepenunansHbie  ypaBHeHHs 1-ro  mopsgnka ¢ pa3AesIOLIMMUCA

MEPEMEHHBIMU (ONIPEIEIICHUE U CXEMA PEIICHUS).
52.  Opunoponnbie nuddepeHimanbabie ypaBHeHUs 1-ro mopsaka (onpenencHue u
cXema perieHus).
53. Jluneitnble muddepeHmanbabie ypaBHeHUs 1-T0 mopsiaka (onpeneieHue u
CXEeMa pEIIeHUs).
54. Jluddepennmanbabie ypaBHeHus 1-ro mopsiaka, pa3pernieHHble OTHOCUTEIBHO
HEU3BECTHOM (PYHKITMU (OIpEeAeIICHNE U CXeMa PeIeHus).
55. JIuddepennmanpabie ypaBHeHHs 1-To mopsiaka B MOMHBIX TuddepeHinanax
(ompenenenue u TeopeMa 00 oOleM UHTETpae).
56. Ilonstne muddepeHnmanbHOrO ypaBHEHUS N-T0 Mopsaka. OCHOBHBIE METOIbI
MOHM>KEHUS MOPAAKOB AU PepeHnanbHbIX YpaBHEHUH.
57.  ®CPu OP OJIZIY 2-ro mopsiika ¢ TOCTOSHHBIMHU KO3(DPHUITUCHTAMH.
58. HJIAY 2-ro mnopsiaka ¢ MOCTOSHHBIMM KoddduimeHTaMu U ero oolee
pewenue. YP HJIJTY 2-ro nopsiaka.
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